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TUYEN BO BAN QUYEN
Tai li€u nay thudc loai sach gido trinh nén cac r}guén thong tin c6 thé dugc phép
dung nguyén ban hoac trich dung cho cac muc dich vé dao tao va tham khao.
) Moi muc dich khac mang tinh 1éch lac hoac st dung véi1 muc dich kinh doanh
thiéu lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

Truong Cao ding Y té Thanh Hoa c6 bé day lich sir dao tao cac thé hé can bo Y
- Dugc, xay dung va phat trién hon 60 nam. Hién nay, Nha truong di va dang doi
méi vé ndi dung, phuong phap va lugng gia hoc tap cua hoc sinh, sinh vién nhim
khong nging nang cao chat lugng dao tao.

Dé c6 tai liéu giang day thong nhét cho giang vién va tai liéu hoc tap cho hoc
sinh, sinh vién; Pang uy - Ban Giam hiéu Nha truong chu truong bién soan tap bai
giang cua cac chuyén nganh ma Nha truong di dugc cap phép dao tao.

Tap bai giang Hoa hoc duoc cac giang vién to chuyén mén Héa hoc bién soan
ding cho hé Cao dang Phuc hinh ring vin bang 2 dua trén chuong trinh dao tao
cta Truong ban hanh nam 2021, Thong tu 03/2017/BLDTBXH ngay 01 thang 3
nam 2017 cua B§ truéng B Lao dong thuong binh xa hoi.

Mon hoc Héa hoc 1a mon hoc rit quan trong gitip cho nguoi hoc nim duoc cac
kién thtrc co ban vé ciu tao chat; dong hoda hoc cta cac phan ting hoa hoc; cac loai
noéng d6 dung dich; mot sb tinh chat co ban cia kim loai, phi kim va ung dung
trong y hoc ctia mot s6 hop chat hiru co thudng gip.

Ngoai ra, mon hoc Hdéa hoc con gitip hoc vién, sinh vién van dung duogc cac
kién thuc cua hda hoc vao viéc hoc tap va nghién clru cdc mon y hoc co s¢ va 'y
hoc lam sang.

Tuy nhién trong qua trinh bién soan tap bai giang khong thé tranh khoi nhiing
thiéu sét. Tap thé bién soan xin ghi nhan cac ¥ kién dong gop xay dung cua cac
nha quan ly, dong nghiép, doc gia va hoc sinh, nhiing nguoi s dung cubn sach
nay dé nghién ctru bo sung cho tap bai giang ngay cang hoan thién hon.

Thanh Hoa, ngay 15 thang 11 nam 2022
Tham gia bién soan
1.ThS. Mai Van Bdy (chu bién)
2.ThS. Lé Thi Lan Oanh
3.ThS. Nguyén Vin Lién
A.ThS. Lé Thi Thuy
5.ThS. Ngo Thi Ngoc Lé



GIAO TRINH MON HQC
1. Tén mon hoc: Hoéa hoc
2. Ma mon hoc: MH 03
3. Vi tri, tinh chat, y nghia va vai tré ciia mon hoc:

- Vi tri: Mdn hoc hoa hoc dugc bé tri sau cdc mon hoc chung.

- Tinh chat: La mon co s& chuy@n nganh, thuoc mén hoc, mé dun dao tao
nghé.

-Y nghia va vai tro cua mén hoc: Mon hoc Héa hoc 1a mon hoc rat quan
trong giup cho ngudi hoc nim duoc cac kién thirc co ban vé cdu tao chat; dong
hoa hoc cua cac phan tmg hoa hoc; cac loai néng do dung dich; mot sb tinh chét
co ban cta kim loai, phi kim va tng dung trong y hoc ctia mét s6 hop chat hitu
co thuong gap. Mon hoc Hoa hoc con gitp hoc vién, sinh vién van dung duoc
cac kién thtrc cia hoa hoc vao viée hoc tip va nghién ctru cdc mon y hoc co sd
va y hoc 1am sang.

4. Muc tiéu ciia mon hoc:

- Vé kién thirc:

+ Trinh bay duogc cdu tao chat, nhiét dong hoc va dong héa hoc cua céac
phéan Umg hoa hoc.

+ Trinh bay duoc 1 sb tinh chét co ban cta kim loai, phi kim va y nghia y
hoc cua chung.

+ Trinh bay duogc cach doc tén qudc té, hiu tng dién tir va ing dung trong
y hoc ctia mot s6 hop chat hitu co thudng gip.

- Vé k¥ ning:

+ Van dung duoc cac kién thtrc cua hoa hoc vao viée hoe tap va nghién cuu
cac mon y hoc co s& va y hoc 1am sang.

-Vé nang lyc ty chu va trach nhiém:

+ CO y thuc tu giac, trach nhiém trong hoc tap, c6 tinh than hop tac, giup
d& 1an nhau, tham gia day du thoi luong ly thuyét mén hoc hoé hoc.

+ Nhan biét dugc ¥ nghia, tim quan trong ctia hoc phan hod hoc d6i voi cac

hoc phan chuyén nganh tiép theo.



MUC LUC

Trang
LOT ZIOT thIGU ..ttt ettt ettt nn e e e 1
G140 trINh MON NOC .uvviiiiiiie i e e e e s s s r e e e e e e e e s e aarrrreees 2
1A T L TSP 3
BAT 1. CAU B0 CRAL...vvevveeeeeeeeeeeee ettt ettt ettt e ettt ee ettt ee et en e 4
Bai 2. Nhi€t ONng hoa hOC ....cvvviiiiiiiiiici e 19
Bai 3. PONZ hOa NOC ...eeiiiiie s 31
Bai 4. DUNE QICH ....iiiiiiiiiii s 46
Bai 5. Dai cuong hda hoc phan tich ... 62
Bai 6. Kim 1021 va phi Kim .....ooooviiiiii e 69
Bai 7. Hi€U UNG GIEN LI ..ecvveiiecie ettt ste e te et e ste e ae e ae e e nnne s 80
Bai 8. Cach doc t&n hop Chat NU CO.uvvrvirvrieieeeiceeeeteeee ettt 87
Bai 9. HOP ChAL DU CO.vvvvvviveceececeecece ettt ns et en s nsnes 92
Tai LU tham KRAO .......ccooiiiieic e 108



BAI 1: CAU TAO CHAT
(4 tiet)

GIOI THIEU: Cho dén giita thé ky XVIII nguoi ta cho rang “nguyén tr la hat nhé nhdt cdu
tao nén vit chat va khéng thé phan chia nhé hon nita”’. Nhung dén cudi thé ky XIX nhiéu cong
trinh khoa hoc thyc nghiém da chimg t ring nguyén tir c6 ciu tao phrc tap tir nhiéu loai hat co
ban khac nhau: nhu electron; proton; neutron; nén c6 thé dinh nghia “Nguyén tur la mot hé trung
hoa vé dién don gian nhat dwoc cau tao nén tir cdc hat co'ban”.
MUC TIEU
1. Trinh bay dwgc thanh phan cdu triic nguyén tir theo quan diém hién dai.
2. Trinh bay dwoc cdu tao ciia nguyén tir theo quan diém Bohr.
3. Trinh bay dwoc 4 s6 lwong tir ddc trung cho ham séng va y nghia ciia né.
4. Trinh bay dwoc si bién déi tudn hodn tinh chdt cia cdc nguyén t6 trong bang tudn
hodn cdc nguyén t6 héa hoc.
NOI DUNG
1. Nhiing co' sé vat Iy nghién ciru cau tao nguyén tir
1.1. Thanh phdn nguyén tiz

Nho nhitng thanh tuu cua vat Iy hoc, cac nha khoa hoc d& khang dinh rang nguyén
tir gdm hai thanh phan chinh Ia electron va hat nhan nguyén ti.
1.1.1. Lop vo

Lép vo nguyén tir gom cdc hat mang dién am goi la electron (hay dién tir)

Dién tich cta cac hat electron déu bang nhau va bang -1,602.10°C. Pay la
dién tich nho nhat vi vay dugc goi 1a dién tich nguyén to.

1.1.2. Hat nhan nguyén tw

Hat nhdn nguyén tir gom cdc hat proton va neutron.

Proton la hat mang dién cé dién tich ding bang dién tich ciia electron nhung
nguwoe dau. Dé thuan tién nguoi ta quy ude 1y dién tich nguyén t6 lam don vi, khi d6
dién tich cua electron 1a 1- va di¢n tich cua proton la 1+.

Neutron la hat khéng mang dién, c6 khdi luong xap xi bang khéi luong cia
proton. Khéi luong, dién tich, ki hi¢u cta electron, proton, neutron ghi ¢ bang 1.1.

Tén Ki hi¢u Khoi lwong Pién tich
m,=9,1095.10*'kg -1,602.10™°C
Electron e
me ~0,549.103¢vC 1-
m, =1,6726.10""kg +1,602.10°C
Proton p
mp ~1dvC 1+
m, =1,6750.10?"k
Neutron n " g 0
Mn zldVC

Bdng 1.1. Khoi lwong, dién tich cia cdc hat electron, proton, neutron
1. 2. Nhitng méu nguyén tir cé dién
1.2.1. Thuyét Rutherford (Ruzopho) — 1911

Ttr thi nghiém ban cac hat a qua mét 14 vang mong, Rutherford da dua ra mau
nguyén tir hanh tinh (hinh 1.1).



Rutherford cho rang:
- Nguyén tar gdm maot hat nhan & giira, cac electron quay xung quanh hat nhan
gidng nhu cac hanh tinh quay xung quanh mit troi.
- Hat nhan mang dién tich dwong, ¢ kich thudc rat nho so véi kich thudc cua
nguyén tir nhung lai tap trung hau nhu toan bo khdi lugng nguyén tir.

Hinh 1.1. So' d6 thi nghiém cua Rutherford va mdu nguyén ti hanh tinh

Mau Rutherford di giai thich dugc két qua thi nghiém trén va cho phép hinh
dung mot cach don gian vé cdu tao nguyén tir. Tuy nhién néu hat mang dién nhu
electron khi chuyén dong s& phat ra ning luong. Nhu thé, electron lién tuc mat ning
lwong va cudi cung roi vao hat nhan do dé nguyén tir khdng ton tai. Piéu nay chang to
ly thuyét caa Rutherford chwa chinh xac.

1.2.2. Thuyét Bohr (Bo) — 1913

Dé khic phuc nhuoc diém thuyét Rutherford, Bohr dua ra hai dinh dé:

- Trong nguyén tir electron chi ¢é thé quay trén nhiing quy dao xdc dinh goi la
cac quy dao lwong tir, i quy dao g Véi mét mike néing lwong xdc dinh.

- Khi chuyén dong trén quy dao, electron khéng phat hay thu ning lirong do dé
ban kinh khéng thay déi. Sw thu hodc phdt nang lwong chi xdy ra khi electron chuyén
déng tir quy dao nay dén quy dao khdc.

Khi electron chuyén dong tir quy dao nay dén quy dao khac, n6 sé thu hoic
phat mdt luong tr nang luong. Nang luong dé co thé thé hién dudi dang buc xa dién tr

Y r J— —_— C
co tan so v (nuy), € = hv T

hS
\‘ Bracket

Pfund

Hinh 1.2. Si xudt hién cdc diy phé ciia nguyén tir hidro theo thuyét Bohr
Thuyét Bohr da giai thich thanh cong su ton tai cia nguyén tir nhung mang tinh
doc doan thiéu khach quan.



2. Ham song

Nam 1925 - 1926, Schrodinger dwa ra mén khoa hoc hoc méi md ta chuyén
dong cua cac hat vi md goi la mén co hoc lrong tu.
2.1. Ham séng (w)

Trong co hoc lugng tir moi trang thai cia mot hat hay hé hat vi m6é dugc mo ta
bang mot ham xac dinh goi 1a ham séng hay ham trang thai y(x, y, z) (doc la: poxi)
ctia cac bién sb x, y, z trong toa do Decard hay y(r, 0, ¢) cua cic bién sb (r, 0, ¢) trong
toa do cau.

Ban than ham song y khong c6 ¥ nghia vat 1y gi nhung |y|? lai c6 y nghia vat
1y rat quan trong.

[w[2 biéu thi mat do xac suat tim thay hat tai mot diém nhat dinh trong khdng
gian.

hw(x,Y,z,0)|2dv cho biét xac suét tim thay tai thai diém t trong nguyén t6 thé tich dv
co tdm la M(x,y,2).

Hinh anh ctia ham mat do xac suat trong khong gian goi 1a dam may dién tir.

y? y

90 - 95% 90 - 95%

a)

Hinh 1.3. May 1s (a) va 2s (b)
2.2. C4c 6 lwong tir va y nghia

MJ3i ham song v (hay mdi AO) duogc dic trung (duoc xac dinh) boi bon tham
sb n, 1, mi, ms goi 1a cac sd luong tur.
2.2.1. S6 lurong tir chinh (n)

Cdc electron ciia nguyén tir dwoc chia thanh timg 16p electron, moi I6p dwoc
ddc trung bang mdt gid tri ciia so lwong tir n. S6 leong tir n nhdn cdc gid tri nguyén
duong tur 1 tro lén.

S lugng tir chinh (n) 1 2 3 4 5 6 7
Ki hi¢u 16p electron K L M N O P Q

2.2.2. S6 lwong tir phu (1) (S6 leong iz orbital)

MB&i 16p electron tir n = 2 trd 1én gdm nhiéu phéan 16p. Méi phdn I6p electron
ddc trung bdang mét gid tri cua sé heong tir I. S6 phan 16p ciia mdi 16p bang gia tri n
chi 16p do.

S6 heong tir phu | nhén cdc gid tri nguyén dwong tir 0 dén (n - 1)
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Gia tri cual 0 1 2 3 ...(n-1)

Ky hiéu cacphanlép :s p d f

Dé chi phan 16p thudc 16p nao ngudi ta ghi gia tri ciia n chi 16p dé trude ky
hiéu phan 16p.

Vi du: Lép K (n = 1) c6 modt phan 16p 1s (s6 1 chi 1ép n = 1, chit s chi phan
16p 1=0);

Lép L (n=2) c6 hai phan 16p: 2s (n=2;1=0)va2p (n=2; 1 =1);

LopM (n=3)cobaphanlép:3s(n=3;1=0);3p(n=3;1=1) va 3d
(n=3;1=2);

L6p N (n = 4) c6 bdn phan 16p: 4s (n = 4; 1= 0); 4p (n=4; 1 =1); 4d (n
=4;1=2)vadf (n=4;1=3).

Y nghia:

- | dac trung cho phan lop electron.

- | dac trung cho phan mic nang lugng cua cac electron trong 16p eletron khao
sat, trong mot 16p electron nang lugng cua cac electron tang theo thir tuw ns - np - nd —
nf.

- | dic trung cho hinh dang orbital, nghia 1a mdi gia tri ctia 1, orbital c6 hinh
dang xac dinh.

Hinh 1.4. Hinh dang va su dinh huong cac AO s, p va d
2.2.3. S6 lwong tir tir m,
S6 hegng tir tir diic trung cho sw dinh hiedng ciia obital trong khéong gian.
Sb gia tri cua sb luong tir tir phu thudce vao sb lugng tir phu 1. Ung véi mot gia
tri cta | €6 (21 + 1) gié tri ctia my tir -1 dén +1 (ké ca gia tri 0).

Gia tri cua | Gia tri cua my
0 0
1 -1, 0, 1
2 -2,-1,0, 1, 2
3 -3,-2,-1,0, 1, 2, 3

2.2.4. S6 luwong tir spin mg

Ngoai ba sb lugng tur dac trung cho orbital, electron con dugc dac trung boi sb
luong tir spin. S6 lwong i spin déic trung cho sw chuyén ddng tw quay cia electron
xung quanh truc riéng ciia né, twong tu nhu qua dat ty quay xung quanh truc cua

7



minh. Chuyén dong nay goi 1a chuyén dong spin dic trung boi momen dong luong

: ‘ - B T A
spin ms. S6 luong tur spin ms chi co thé co hai gia tri la ) va +—.

Nhu vay trang thai ciia mdi electron trong nguyén tr duoc dic trung boi boén
s6 lwong tir n, 1 ,my, ms dugc goi 12 orbital toan phan.

2

¥ n | m| AO S6 AO So e
¥100 1 0 0 1s 1 2
Y200 0 0 23 1 2
W11 -1 2px
P10 2 1 0 2p; 3 6
Yorn +1 2py
300 0 0 3s 1 2
Y311 -1 3px
Y310 1 0 3p: 3 6
W1 +1 3py
1P32-2 3 '2 3de
Far 1 3dy,

Y320 5 0 3d., 5 10
V3241 1 3d :
Y3242 Ke—y?

+2 30

Bang 1.2. Trang thdi lwong tir cia electron & 3 16p dau
3. Nguyén tir nhiéu electron. Sw phan bd electron trong nguyén tie nhiéu
electron
Bai todn vé nguyén tir nhiéu electron phuc tap hon nhiéu so véi bai toan cua
nguyén tir giong hydro khi d6 mdi electron khéng nhiing chiu lyc hit cua hat nhan ma con
chiu luc day cua cac electron khac. Vi vy viéc giai chinh x4c bai toan bang phwong phap
giai tich 1a khong thé dugc nén nguoi ta ding cac phuong phép gan dung. Tu d6 xay
dung duogc cac ham song va phuong trinh song va thu duoc cac ham cé dang tuong tur cac
AO cuta nguyén tir hydro.
3.1. Khai niém vé lép, phan lép va 6 lwong ti
- Lép: Trong nguyén tir cac electron ¢d cing sé luong tir chinh n tao thanh
mét 16p electron goi 1a 16p n. Lép n duoc ky hiéu bang céc chir cai K, L, M, N...
ung voi Cdc gid trictian=1,2,3,4...
- Phan I6p: M&i phan 16p gom cac electron ¢6 ciing sb luong tir 1 ma mdi gié tri
cta n ¢ n gid tri cia | nén mdi 16p ¢o n phan 16p.
Lop K ¢o 1 phan 16p: 1s.
Lop L ¢d 2 phan 16p: 2s, 2p.
Lép M c6 3 phan 16p : 3s, 3p, 3d.
Cac electron cung co6 | = 0 hgp thanh phén 16p s.
Cac electron cung co6 | = 1 hop thanh phén 16p p.
Cac electron cung c6 | = 2 hop thanh phan 16p d.
8




Cac electron cung co6 | = 3 hop thanh phén 16p f .

Pé chi mot phan 16p thude 16p ndo ngudi ta dimg ky hiduns, np ...

Vidu: 2s, 2p.

- O luong tir hay orbital: Cac electron ¢6 3 s6 luogng tir nhu nhau (n, 1, m)) ¢6
trang thai chuyén dong orbital giéng nhau tao thanh mot AO va duoc xép vao mot 6 luong
ter. Mdi & lugng tir dugc ky hiéu bang mét 6 vudng nho.

S6 6 luong tir trong mdt phan 16p bang s6 cac tri s6 my g véi gid tri 1 da cho.

Vidy: -Phanlopscol=0,m =0= c6 16 huong tir.

-Phanloppcdl=1,m, =+1,0,-1 = ¢0 3 6 huong tir.

-Phanlopdcdl=2,m =+2,+1,0, -1, -2 = c6 5 6 luong tur.
3.2. Céc quy ludt phan bé electron trong nguyén ti nhiéu electron
3.2.1. Nguyén ly Pauli

Noi dung: "Trong nguyén tiz khong thé co hai hay nhiéu electron c6 cling 4 sé lurong
tu".

- Céc electron trong mot 6 luong tir ¢d 3 s6 hwong tr n, 1, m; gidng nhau nén sb

luong tir m phai khac nhau (+1/2 va -1/2) do d6 s6 electron i da trén mdi AO 1a 2 electron.

Hai electron niy c6 spin trai ddu nhau va diroc ky hiéu bang hai mii tén nguoc chiéu nhau:

T g véi ms = +1/2 va | tmg véi ms = -1/2

- Trong mét phan 16p tmg Vvéi s6 luong tir phu | ¢6 ti da (21+1) AO nén chira
t6i da 2(21 + 1) electron.

- Lop thirnco n” AO nén trong mdi 16p 6 t6i da 2n° electron.

Vi du: n =2 ¢6 s6 electron téi da la: 2.2° = 8e”

Lépn K L M N
1 2 3 4

Phan 16p 1 0 o 1 /0 1 2|0 1 2 3

Ki hiéu phan 16p S s p |s p d|s p d f

S6 e toi da & phan 16p | 2 2 6 |2 6 102 6 10 14

Sb e tdida 6 16pn 2 8 18 32

Bdng 1.3. S6 electron téi da trén mét sé 16p va phan I6p
3.2.2. Nguyeén Iy vitng bén

"Trong mét nguyén ti & trang thai co ban, cac electron sé xép vao cac phan Iép
c6 muzc nang luong thap trucc sau d6 méi xép sang cac phan op ¢d mic nang leong cao
hon™.

Nang hrong cta cic phén lop duoc xac dinh qua viéc giai phuong trinh
Schrodinger. Tur d6, Klechkowski da sap xép cac phan 16p theo thir ty muc nang lugng ting
dan.

3.2.3. Quy tic Klechkowski

Trong nguyén tir, nang luong ctia cie phan 16p electron ting dan theo thir tur sau:

1s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d 6p s ...
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Theo quy tic nay thi electron duoc dién vao cac AO cd gia tri (n + I) nho trude,
néu 2 AO c6 cuing gié tri (n + 1) thi electron s& diéu vao cac AO ¢ gia tri n nho trude.
Vi du: electron duoc dién vao AO 4s truéc AO 3d. C6 thé md ta quy tic

Klechkowski nhu sau:
\
f
f

\b\ d 4f
3.2.4. Quy tic Hund

3.2.4.1. Quy tic Hund 1 (quy tic tong spin cuc dai)

"Trong nguyén tur ¢ dang trang thai co ban, cac electron thugc cung mgt phan
I6p sé dwot phan bé déu vao céc 6 luong tir sao cho téng spin S cia ching 1a cuc dai
(tong so electron déc than 13 cuc dai)".
3.2.4.2. Quy tic Hund 2

"Trong mét phan lop céc electron cd khuynh hueong dién vao céc 6 liong tir ¢6 so
lieong tiz m; c6 gid tri lon nhat trueéc”.

3.3. Cach biéu dién cdu tao vé electron. Cau hinh electron ciia nguyén ti

- Cau hinh eletron ciia nguyén tir dugc ding dé mé ta cac electron phan bd nhu thé
nao vao céc 16p, phan 16p trong nguyén tir.

- Bt dau tir nguyén t6 Z = 21 tré di do ¢d su chén muc nang heong nén cau hinh
electron ciia cac nguyén to tir phan 16p 4s trg di khdng con tring voi thir ty mac nang
luong (do @6 dé viét dung cdu hinh truéc hét viét theo thir tu mac nang leong sau do
chuyén thanh cau hinh theo 16p electron).

Vi du: Fe (Z = 26).

Theo thir tu mac nang haong: 15" 25° 2p6 35" 3p6 45" 3d’

CAu hinh electron: 15~ 25° 2p6 35" 3p6 3d” 45

- Khi mot AO cd du 2 electron ta n6i cac electron d4 ghép doi, néu chi c6 mot
electron thi electron @6 la doc théan.

Cac truong hop ngoai I¢ :

Do chu hinh d (b&o hod) va d (ban bio hod) bén, c6 ning lwong thip nén cac
nguyén tir c6 cau hinh (n-l)d9 ns’ s3 chuyén thanh cau hinh (n-l)d10 nsl hay c4u hinh (n-l)d4
ns’ s chuyén thanh (n-l)d5 ns.

) 2 2,6 _2_6_5 1

Vidu: Cr(z=24) 1s 2s 2p 3s 3p 3d 4s
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Cu(z=29) 15" 25° 2p6 35" 3p6 3d 4s
4. Hé théng tuan hoan cac nguyén té hoa hoc
4.1. Binh lugt tuan hoan
"Tinh chdt ciia C&c nguyén t6 va don cht, ciing nhiw thanh phan va tinh chat ciia cac hop
chat tao nén tir cc nguyen té dé bién doi tuan hoan theo chiéu rang cua dién tich hat nhan nguyén
tu”.
Vay su bién ddi tuan hoan tinh chat cua cac nguyén sb 1a do su bién ddi tuan hoan
cau truc electron ciia nguyén tir caa cac nguyén td do.
4.2. Bing hé thong tudn hoan cac nguyén té (Xét bang hé thong tuan hoan dang dai)
Bang hé thdng tuan hoan dang dai duoc xay dung trén co s& sau:
- Cac nguyén t6 dugc xép theo thir tu ting dan dién tich hat nhan.
- C4c nguyén to 6 cuing sb 16p electron dugc xép thanh mét hang ngang goi 1a chu
ky.
- Céc nguyén td c6 cung cac electron hod tri dugc xép thanh cot doc goi
la nhom.
4.2.1. S6 thir tur c&c nguyén to
M&bi nguyén té duoc xép vao 1 & c6 sb thir ty dang bang dién tich hat
nhan Z cia nguyén t6 do.
Vidu: Nguyéntd S cd Z =16 c6 16p nén co 16e & trang thai co ban.
4.2.2. Cdu tao bang hé thong tuan hoan
Céc nguyén t6 hoa hoc trong bang hé thong tuan hoan duoc xép theo thir ty dién
tich hat nhan Z tang dan va dugc phan thanh céc chu ky va nhom.
* Chu ky: la ddy nguyén t6 xép theo hang ngang gdm cac nguyén t6 ¢ ciing sé
16p electron.
S thix ty ctia chu ky bang sb 16p electron ma mdi nguyén t6 trong chu ky co.
Hién nay bang hé théng tuan hoan gom 7 chu ky, danh sé thir tu tir 1 dén 7. Trong
do:
+ Chu ky 1 gom 2 nguyén té H (Z = 1) va He (Z = 2)
+ Chu ky 2 gdm 8 nguyeén t6 tir Li (Z = 3) dén Ne (Z = 10)
+ Chu ky 3 gdm 8 nguyén t6 tir Na (Z = 11) dén Ar (Z = 18)
+ Chu ky 4 gdm 18 nguyén t6 tir K (Z = 19) dén Kr (=36)
+ Chu ky 5 gdm 18 nguyén t6 tir Rb (Z = 37) dén Xe (= 54)
+Chuky 6 g6m 32 nguyén t6 tir Cr (Z = 55) dén Rn (Z = 86)
(Pac biét trong chu ky 6 cd 14 nguyén t6 xép sau La (Z = 57) duoc xép tach
riéng thanh 1 hang ngang & dudi bang goi 1a ho Lantan).
+ Chu ky 7 gdbm céc nguyén t6 dang xay dung tir Fr (Z = 87) tré di.
(Trong chu ky 7 c6 14 nguyén t6 xép sau Ac (Z = 89) duoc tach riéng thanh ho
Actini)
* Nhom: gdm c&c nguyén tb c6 cling s6 electron hod tri. Sé thtr tw cua nhém bang
s electron hod tri ma cac nguyén t6 c6. Mdi nhém dugc chia thanh 2 phan nhom: chinh va phu.
- Phan nhém chinh (nhém A): gdm cac nguyén t6 s hoic p.
- Phan nhém phu (nhém B): gdm cac nguyén t6 d hoic f.
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Céc xéc dinh sb electron hod tri caa mot nguyén tb.
+ Téng sb electron & 16p ngoai cuing.
+ S4 electron trén ns (néu (n-1) d bao hod).
+ Téng s6 electron trén ns va (n-1)d (néu (n-1)d chua béo hod).
Vidu:

L,z . 10 1 ,
- Cu (z=29) cb cau hinh [Ar]3d 4s : thudoc nhom I,
L,z . 10 2 ,
- Zn (z = 30) c6 cau hinh [Ar]3d 4s : thuoc nhom Ilg.
, 6 2
- Fe (z = 26) ¢ cau hinh [Ar]3d 4s : thuéc nhém Villg.
- Li, Na, K... ¢6 cAu hinh ns : thudc nhém I,
* Khéi: ngay nay ngudi ta thuong xép cac nguyén té thanh cac khéi dua vao cau
hinh electron cia chung, cé 4 khéi la;
- Khoi s: gom céac electron co cau hinh electron ngoai cung la nsl, ns do la cac
nhom Iy, la.

£ - A , A £ re s ~ / =N N 2 1 X
- Khoi p: gom c&c nguyén to ¢ cau hinh céc electron ngoai cung tir ns np  den
2 6 . s A LA A . A
ns np tac la cac nguyén to thugc nhom i, den VIl a.

- Khéi d: Gom céc nguyén t6 ¢d cau hinh (n-1)dl*10ns hoic thudc cac nhom B.
- Khoi f: Gom 2 day lantan va actini xép ¢ cudi bang.

4.3. Sw bién déi tudn hoan tinh chdt cac nguyén té

4.3.1. Bién doi tuan hoan cdu hinh electron cia cac nguyén té

S6 electron I6p ngodi cing cia nguyén tir cdc nguyén té néi chung bién doi
tuan hoan khi dién tich hat nhan tang dan.

Ta biét réng, ciu tric electron trong nguyén tir cac nguyén td, dic biét 1a sd
electron 16p ngoai cung quyét dinh tinh chat hoa hoc ciia cac nguyén td. Vi vy, sw
bién doi tuan hoan sé electron 16p ngodi cing dd quyét dinh tinh chdt tuan hodn cia
cdc nguyén té va cdc hop chdt tao nén tir cdc nguyén t6 do.

D6 1a ndi dung cua dinh luat tuan hoan ctia Mendeleep.

4.3.2. Ban kinh nguyén tu

Tir trdi sang phdi trong mét chu Ki, ndi chung ban kinh nguyén tir giam dan va
trong chu ki nho ban kinh nguyén tr gidm nhanh hon so véi trong chu ki 16n.

Tir trén xudng dudi trong mot nhém A, ban kinh nguyén tir va ion tang déan, Va
trong mot nhom B tir nguyén to thir nhat dén nguyén t6 thir hai cac ban kinh nay
thuong ting cham, tir nguyén t6 thir hai dén nguyén t6 thir ba thuong khong bién doi
may.

4.3.3. Nang luong ion hod (11)

Nang lugng ion hoa (I1) 1a dai luong dac trung cho kha nang nhuong electron
cua nguyén tur khi tham gia phan img oxy hoa - khu.

Tt trai sang phai trong mét chu ki nang heong ion hod thir nhdt néi chung ting
ddn va dat gia tri cuc dai & nguyén tir cudi ciing cia chu ki (6 nguyén tir khi hiém).

12



Tir nguyén tir khi hiém cua chu ki trude dén nguyén tir dau tién caa chu ki tiép
theo, ning luwong ion hoa thir nhat giam xudng dot ngot, roi sau do lai ting dan cho dén
nguyén tir cudi cling cua chu ki, twong tu chu ki trude do.

Qua trinh bién thién cta Iy nhu trén ctr lap di lap lai tir chu ki nay dén chu ki
khac goi la su bién thién tudn hoan cua 1.

Tir trén xudng trong nhém A, gia i |1 gidm dan, con trong nhom B su bién
thién nay cham va khong déu, nhung thudng giam dan tir trén xudng trong mot nhom.
4.3.4. Ai lyc voi electron (E)

La nang luong duoc giai phdng khi nguyén tir & trang thai khi nhan thém mot
electron d tra thanh anion khi:

A+e =A

Ai luc electron biéu thi tinh oxy hoa ciia nguyén t6. Ai luc electron va ning
luong ion hoa ciia mot nguyén t6 bién thién cung chiéu. Nang lwong ion hod tang thi
tinh khiw giam, tinh oxi hoa tang do do adi luc electron tang.

Trong mét chu ki theo chiéu tir trdi sang phdi ndng lwong ion hod va di luc
electron tang.

Theo chiéu tir trén xuéng dwéi thi nang lwong ion hod, di lwc electron gidm.
4.3.5. Bo am dién (X)

D6 dm dién ciia nguyén t6 la kha ndng hit electron ciia nguyén tir nguyén to
dé trong hop chat.

Trong mot chu ki theo chiéu tir trdi sang phdi do dm dién tang.

Trong mdt nhém theo theo chiéu tir trén xuong duwdi thi dé am dién giam.

Nguyén td c6 do am dién 16n s& nhéan electron cua nguyén td c6 do am dién
nho hon.

Nguyén té ¢é do am dién 1ém cé tinh oxy hod manh, nguyén to c6 dé am dién
nhé cé tinh khir manh (tinh chat cia kim logi).

Chuky IT.ET.XT

Nhom R
ILLEL.X]| R?

\4

Hinh 1.5. Sw bién thién ciia R, I, E, X trong bang tuan hoan.
4.3.6. S6 oxy hoa
- S6 oxy hoé duong cao nhdt cia cac nguyén té bang so thir tw ciia nhom chira
chding (trir cac nhém Vg, lg, Lantan, Actini, O, F va khi hiém).
- S6 oxy hoa am thdp nhdt hau nhu chi c6 ¢ cac nguyén té phi kim va sé oxy hoa
am thap nhat ciia nguyén to bang sé thi tie ciia nhdm chira nguyén to do tri di 8.
Vi dy: Nito ¢6 s6 oxy hod am thap nhat 13: 5 - 8 = -3
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4.4. Quan hé giiva ciu hinh electron va vi tri ciia nguyén to trong bing hé thong tuan hodn
* Biét s6 dién tich hat nhan ctiia nguyén té (Z) ta c6 thé xac dinh duoc nguyén té d6 thudc
chu ky may, nhém may va cau hinh electron ciia nguyén té do.

Viduy: cho X c6Z=16.

Ta c6 thé viét cAu hinh electron ciia X: 1s” 25° 2p° 35 3p -
Vay X thudc chu ky 3, nhém VIA d6 la nguyén t6 hau huynh (S).
* Biét cau hinh electron cua nguyén td, c6 thé xac dinh dién tich hat nhan Z, s6 thtr tu cua
nguyén t6, chu Ky, nhom.
Vi du:
ANk Ao 2 ,.2,.6_.2_5

-Nguyénto Xcodcauhinhl1ls 2s 2p 3s 3p =Z=17.

Vi n = 3 nén nguyén té ndy thudc chu ky 3. S electron hod tri 2 + 5 = 7 = thudc
nhom VIl d6 1a nguyén t6 Clo.

Vi du:
. . 2,.2,.6,.2_6_5 2

Nguyénto Y cocauhinh1s 2s 2p 3s 3p 3d 45 = Z=25.

Vi 16p d chua béo hoa nén Y thuoc nhdm B co electron hodtrila2+5=7nénY
thudc nhom Vllg. Lai ¢6 n =4 nén nguyén td ndy thudc chu ky 4, d6 13 nguyén t6 Mn.
GHI NHO
- Thanh phan ciu tric nguyén tir theo quan diém hién dai.

- CAu tao ciia nguyén ttr theo quan diém Bohr.

- 4 s6 luwong tir dic trung cho ham soéng va ¥ nghia ctia né.

- Sy bién d6i tudn hoan tinh chat ciia cac nguyén t6 trong bang tuan hoan cac nguyén
t6 hoa hoc.

LUQNG GIA

Anh (chi) hay khoanh tron vao dap an ding nhit dé dién vao chd tréng:
1. M&i ham séng v duogc dic trung bai bén sé lwong ti:

A.n, Im, m, ms

B.n, I, m,m

C.n, I, m, ms

2. S luong tir tir dic trung cho. ... cua orbital trong khong gian.
A. Muc nang lugng

B. Hinh dang

C. Sy dinh hudéng

3. S6 lugng tir phu dic trung cho...... cua orbital.

A. Muc nang lugng

B. Hinh dang

C. Sy dinh hudéng

4. S6 lugng tir spin dic trung cho...... cua electron.

A. Muc nang lugng

B. Hinh dang

C. Sy chuyén dong tu quay

5. S6 luong tir chinh dic trung cho...... cua electron.

A. Mbi 16p

B. Mdi phan 16p

14



C. Mbi phan mirc ning luong.

6. VO nguyén tir gdm céc hat:

A. Proton

B. Electron.

C. Neutron

7. Hat nhan nguyén tir gdm cac hat:

A. Proton

B. Neutron

C.CaAvaB.

8. Trong cau tao nguyén tir hat neutron 1a hat:

A. Mang dién tich duong

B. Mang dién tich am.

C. Khong mang dién tich

9. Nguyén t6 c6 dd 4m dién 16n c6 tinh oxy hod:

A.Yéu

B. Trung binh

C. Manh

10. Nho nhiing thanh tyu ciia vat 1y hoc, cac nha khoa hoc di khang dinh ring nguyén
tir gom hai thanh phan chinh 1a electron va:

A. Proton

B. Neutron

C. Hat nhan nguyén tu

11. Trong mot...... cac electron c6 khuynh hudng dién vao cac 6 luong tir ¢6 sb luong
t0r my ¢ gia tri 16n nhat trude.

A. Phan 16p

B. Lop

C. Nguyén to

12. Trong nguyén tir khong thé c¢6 hai hay nhiéu electron c6 cing.....sd lugng tir.
A.3

B.4

C.5

Anh (chi) hay khoanh tron vao dap an dung nhat trong cac dap an sau:
13. Theo cau hinh electron ciia nguyén t6, phan 16p s c6 chira tbi da:

A. 2 electron.

B. 4 electron.

C. 6 electron.

D. 8 electron.

E. 10 electron.

14. Theo c4u hinh electron ctia nguyén tb, phan 16p p c6 chua tdi da:

A. 2 electron.

B. 4 electron.

C. 6 electron.

D. 8 electron.

E. 10 electron.

15. Khi s lwong ttr chinh (n) nhan gia trj bang 1 thi sé lwong tt phu (1) ¢6 thé nhan gia
tri nao sau day:

A.2

B.1
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C.0

D.-1

E.-2

16. Khi s lwong ttr chinh (n) nhan gia trj bang 2 thi sé luong tt phu (1) ¢6 thé nhan gia
tri nao sau day:

A.0val

B.1va?2

C.2va-1

D.-1va-2

E.Ova-2

17. Khi s6 lugng tir phu (1) nhan gia tri bang 1 thi s6 lugng tir tir (my) c6 thé nhan gia
tri nao sau day:

o

.0,1,-1

18. Theo c4u hinh electron ctia nguyén t4, phan 16p d c6 chua téi da:
A. 2 electron.

B. 4 electron.

C. 6 electron.

D. 8 electron.

E. 10 electron.

19. Lop L (n=2) c6 thé chira tdi da bao nhiéu electron.

moowp
P oo A~

.10
20. Cau hinh electron ctia Oxy (Z =8) la:
A. 1s? 2s? 2p° 3s23p?
B. 1s? 2s? 2p! 3s23p?
C. 1s? 2s? 2p? 352
D. 1s? 2s? 2p®3st
E. 1s? 252 2p*
21. Nguyén t6 phi kim manh nhat trong ty nhién 14 :
A. Oxi.
B. Flo.
C. Clo.
D. Nito
E. Heli
22. C4u hinh electron cua cic nguyén tir c6 2 electron doc than 1a:
A. 15?2s22pb
B. 1s22s22p°
C. 1s?2s22p8
D. 1s%2s22p?
E. 1s%25?
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23. Trong chu ky 2, cac nguyén t6: flo, oxy, carbon, duoc sip xép theo thir tu do am dién
tang dan 1a:

A. Oxy < carbon < flo

B. Carbon < flo < oxy

C. Carbon < oxy < flo

D. Flo < oxy < carbon

E. Oxy < flo < carbon

24. Trong chu ky 3, cac nguyén tb: natri, magie, nhom, dugc sip xép theo tht tu ban kinh
nguyén tir ting dan 1a:

A. Nhém < natri < magie

B. Nhém < magie < natri

C. Magie < nhém < natri

D. Natri < magie < nhdm

E. Natri < nhdm < magie

Anh (chi) hay khoanh tron vao dap an A cho cau ding va dap an B cho cau sai
trong cac cau sau day:

25. Hat nhan nguyén tir gdm céc hat proton va electron.

A. Dung.

B. Sai.

26. Electron 13 hat mang dién tich am, c6 khdi luong xap xi bang khdi luong cia
proton.

A. Dlng.

B. Sai.

27. Theo co hoc luong tu: khi s luong tir phu | c6 duy nhét gia tri 0 thi s6 luong tir
chinh n nhan gia tri la 2.

A. Dlng.

B. Sai.

28. S6 lugng tir chinh n nhan gié tri tir 0 trd 1én.

A. Dlng.

B. Sai.

29. S6 lugng tir phu 1 nhan céc gia tri nguyén duong tir 0 dén (n-1).

A. Dlng.

B. Sai.

; . : e 1
30. SO luong tir spin ms chi c6 thé nhan gia tri la +§.

A. Dlng.

B. Sai.

31. Sb electron 16p ngoai cung cua nguyén tir cic nguyén td nodi chung bién dbi tuan
hoan khi dién tich hat nhén ting dan.

A. Dung.

B. Sai.

32. Tir trai sang phai trong mot chu ki, néi chung ban kinh nguyén tir ting dan.

A. Dlng.

B. Sai.

33. Tir tri sang phai trong mot chu ki ning luong ion hod thir nhit n6i chung ting dan.
A. Dlng.

B. Sai.
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34. Trong mot nhom theo chiéu tir trén xudéng dudi thi ning luong ion hoa, ai luc
electron giam.

A. Dung.

B. Sai.

35. Trong mot nhom theo chiéu tir trén xudng dudi thi d6 4m dién ting.

A. Dlng.

B. Sai.

36. Theo co hoc luong tir: khi sé luong tir tir ma ¢6 duy nhat gid tri 0 thi sé luong tir
phu I nhan gié tri 1a 0.

A. Dung.

B. Sai.

Anh (chi) hdy khoanh tron vao phwong an ding nhat trong cac tinh huéng & cac
cau sau:

37. Trong gid hoa hoc, gido vién yéu cau viét ciu hinh cia nguyén t6 Cu (Z=29).

Nam viét: 1s? 2s? 2p® 3s? 3p® 3d° 4s2

Kién viét: 1s2 252 2p° 3s2 3p® 4s? 3d°

Hong viét: 1s2 252 2p® 3s? 3p® 3010 4s!

Phuong viét: 1s? 2s? 2p° 3s? 3pf 4st 3d™°.

Vay theo anh (chi) sinh vién nao da viét ding:

A. Nam

B. Kién

C. Hong

D. Phuong

38. Trong gid hoéa hoc, gido vién yéu cau viét ciu hinh cua nguyén t6 Cr (Z=24). Nam
viét:  1s? 252 2p® 3s? 3p® 3d* 452

Hong viét: 152 2s? 2p® 3s? 3p° 4s?

Kién viét: 1s% 2% 2p® 3s? 3p° 3d° 4s!

Phuong viét: 1s? 252 2p° 3s2 3pe 4st 3d°.

Vay theo anh (chi) sinh vién da viét dung la:

A. Nam

B. Hong

C. Kién

D. Phuong

39. Biét dién tich hat nhan (Z) cta nguyén t s& viét dugc cau hinh electron, tir d6 xac
dinh duoc vi tri chu ky va nhom cua nguyén t6 d6 trong bang hé théng tudn hoan héa
hoc. Néu mot nguyén t6 c6 Z = 17 thi nguyén t6 d6 thudc chu ky may, nhém may?

A. Chu ky 2, nhém VA

B. Chu ky 2, nhom VIIA

C. Chu ky 3, nhom VA

D. Chu ky 3, nhém VIIA

40. Biét dién tich hat nhan (Z) ctia nguyén to s& viét dugc cau hinh electron, tir d6 xac
dinh duoc vi tri chu ky va nhom cua nguyén to do6 trong bang hé thong tuan hoan hoa
hoc. Néu mot nguyén t6 c6 Z = 28 thi nguyén t6 d6 thudc chu ky may, nhém may?

A. Chu ky 4, nhom ITA

B. Chu ky 4, nhom 1IB

C. Chu ky 4, nhém VIIIA

D. Chu ky 4, nhom VIIIB
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