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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn théng 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 I¢ch lac hodc s dung vé1 muc dich kinh doanh thiéu
lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

Truong Cao déng Y té Thanh Ho4 c6 bé day lich stir dao tao céc thé hé can by Y -
Duoc, xay dyng va phat trién hon 60 nim. Hién nay, Nha truong dd va dang doi méi vé
nodi dung, phuong phap va luong gia hoc tap ctia hoc sinh, sinh vién nhim khong ngimg
nang cao chit luong dao tao.

Dé c6 tai lidu giang day thong nhat cho giang vién va tai liéu hoc tap cho hoc sinh,
sinh vién; Pang uy - Ban Gidm hi¢u Nha truong chu truong bién soan tap bai giang cua
cac chuyén nganh ma Nha truong da dugce cap phép dao tao.

Tap bai giang Hoéa dai cuong — vo co dugc cac giang vién to chuyén mén Hoéa hoc
bién soan dung cho hé Cao dang Duoc lién thong dua trén chuong trinh dao tao cua
Truong ban hanh nam 2021, Thong tu 03/2017/BLDTBXH ngay 01 thang 3 nam 2017
cua B¢ truong Bo Lao dong thuong binh xa hdi.

Mon hoc Hoa dai cuong — v6 co la mén hoc co s¢ nganh rit quan trong gitip cho
ngudi hoc nam duge duge kién thire co ban vé hoa dai cwong nhu mot s6 khai niém va
dinh luat co ban trong hoa hoc, cAu tao chat, phan tng hoa hoc, dung dich chét dién ly va
cac kién thirc vé héa hoc vo co nhu trang thai tu nhién, ciu tao, tinh chét, vai tro va ung
dung ciia cac nguyén td, hop chat vo co quan trong trong Y — Duogc, van dung céac kién
thl'I,c d()’dé hoc t6t cac mén hoc chuyén nganh nhu Hoéa dugc, Kiém nghi¢m thude, Bao
ché thuoc,...

Ngoai ra, mon hoc Hoa dai cuong — vo co gilip hoc vién, sinh vién sau khi ra truong
c6 thé van dung t6t cac kién thirc va k¥ nang da hoc vao hoat dong nghé nghiép gop phan
bao v€ va chdm soc strc khoe nhan dan.

Tuy nhién trong qua trinh bién soan tap bai giang khong thé tranh khoi nhitng thiéu
sot. Tap thé bién soan xin ghi nhan cac y kién dong gop xdy dyng cta cac nha quan ly,
ddng nghiép, doc gia va hoc sinh, nhitng nguoi sir dung cudn sach nay dé nghién ciru bd
sung cho tap bai gidng ngay cang hoan thi¢n hon.

Thanh Hoa, ngay 15 thang 9 nam 2021
Tham gia bién soan
1.Ths. Mai Vin 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 HOQC

1. Tén mon hoc: Hoa dai cuwong - Vo co
2. Ma mo6n hoc: MHO8
3. Vi tri, tinh chét, y nghia va vai trd ciia mén hoc/mé dun:

- Vi tri: Mon hoc Ho4 hoc dai cuong - v6 co dugce bd tri sau cdc mon hoc chung.

- Tinh chat: La mén hoc cung cép kién hoa hoc dai cuong va vo co vé kién thuc tinh
chét, ¥ nghia y hoc cta mot sé hop chit vé co quan trong lién quan dén nganh Duoc va
tién hanh duoc phan tng hoa hoc dac trung nhat nhan biét cac chit vo co nay.

- Y nghia va vai tro cia mon hoc: Mon hoc Hoa dai cuong — Vo co trang bi cho
ngudi hoc nhitng kién thirc vé tinh chit cta cac hop chit, dic biét 1a nhitng hop chét
dugc tng dung trong nganh dugc, trang bi k¥ ndng trong thuc hanh hoa hoc.

4. Muc tiéu cia mon hoc:

+ Kién thuc
- Trinh bay duoc ciu tao va giai thich duoc tinh chat cia nguyén tir, phan tt, chiéu
hudng cua cac qua trinh hoa hoc dua trén cac dinh luat co ban ctia hoa hoc.
- Trinh bay duoc tinh chét, ¥ nghia y hoc ctia mot s hop chat vo co quan trong lién quan
dén nganh Dugc va tién hanh duoc phan tng héa hoc dac trung nhat nhan biét cac chat
vO cO nay.
- Trinh bay duoc mot s6 kién thire hod hoc dai cwong va vo co lién quan dén nganh cao
dang Dugc.

+ K¥ nang
- Van dung duoc cac kién thic ctia hod hoc dai cuong - vo co dé gidi thich cac tinh chat
ctia cac hop chat vo co dung dé lam thudc.
- Rén luyén duoc k¥ ndng, thao tac co ban trong thyc hanh hoa hoc dai cuong - v co va
tac phong ngin nap, gon gang.
- Rén luyén nang lyc tu duy ddc 1ap trong nghién ctru, k¥ nang lam vi¢c cd nhan, lam
viéc nhom va trinh bay két qua thuc hanh.

+ Nang luc tu chua va trach nhiém
- Co y thirc tu giac, trach nhiém trong hoc tap, c6 tinh than hop tac, giup d& 13n nhau:
tham gia déy du thoi luong 1y thuyét va thuc hanh mon hoc hoa hoc dai cuong - vo co.
- Nhan biét duoc ¥ nghia, tAm quan trong ctia hoc phan d6i voi cac hoc phan chuyén
nganh tiép theo.
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PHANI: LY THUYET
BAI 1
NHUNG KHAI NIEM VA PINH LUAT CO BAN TRONG HOA HQC

GIOI THIEU

Bai 1 la bai gioi thiéu téng quan vé mot s6 khai niém va dinh ludt co ban trong
Héa hoc dé nguoi hoc co duoc kién thirc nén tang va van dung duoc kién thire dd hoc vao
st dung hiéu qud cdc chdt vé co trong Y — Durge
MUC TIEU

Sau khi hoc xong bai nay nay sinh vién phai:

1.Trinh bay dwoc 7 khai niém co ban cua hoa hoc.

2. Trinh bay dwoc 5 dinh luat co ban.

NOI DUNG
1. Mot s6 khai niém co ban
Céc chat hod hoc trong tu nhién rat phong phd, gom hang ngan, hang van cac chat
V0 co, hitu co. Cac chat nay dugc tao nén do sy ket hop cua hon 90 nguyén to bén. Moi
nguyén td duoc dac trung bang su ton tai cta hang triéu nguyén tir giong hét nhau vé mat hoa
hoc.
1.1. Nguyén té hoa hoc:
‘ LA khai niém ddc trung cho mai logi nguyén tir ¢ dién tich hat nhan xac dinh, biéu th;
bang nhitng ki hiéu hod hoc riéng.
1.2. Nguyén tre:
L& phan tiz nho nhat cia mgt nguyén to hoé hoc, tham gia vao thanh phan phan tiz
cua cac don chat va hop chat.
Vidul.1: H,O, Na
1.3. Phan te:
~ La phan ti nhé nhat cua mgt chat, ¢6 kha nang ton i déc lap va ¢ day di tinh
chat hoa hoc cua chat do.
Vidyu1.2: H,, H,0, Na
1.4.Nguyén tir khoi:
La khoi lwong ciia mot nguyén tik tinh theo don vi carbon (@v.C).
Vi du 1.3: Nguyén tir khdi cua Hydro = 1 don vi carbon Nguyén tir khdi caa oxi = 8
don vi carbon

1.5.Phan tii khéi
La khoi luong cua mgt phan ti tinh theo don vi carbon.

Vidu 1.4: Phan tir khéi ciia HCI = 36,5 don vi carbon.
1.6. Nguyén tz gam:
L& khoi lupng ciia mgt mol nguyén ti tinh bang gam (nguyén tir gam va nguyén tir
khoi cd cung tri s6 nhung khac don vi).
Vidu 1.5: Oxi c6 nguyén tir khdi = 16 d.v.C
nguyén tir gam = 16g
1.7. Phan tr gam:



L& khéi luwong ciia mét mol phan tik tinh bang gam
Vidu1l.6: H,SO, cd phan tir khoi = 98 d.v.C
phan tir gam = 98g

2. Ki hiéu hoa hgc - Cong thirc hoé hec:
2.1. Ki higu hod hoc:

Mbi nguyén t duoc biéu dién bang mot ky hiéu goi 1a ky hiéu hoa hoc

Vidul.7: Na, O, Ne, Ar
2.2. COng thirc hoa hoc:

MJi chit hod hoc duoc biéu thi bang mét cong thirc

- Cong thirc phan tir: biéu thj thanh phan dinh tinh va dinh lugng cua cac chat.

Vidu1.8: H,0, NaCl, KMnO,

- Cong thirc cau tao: biéu dién thir tu két hop ctia cac nguyén tir trong phan t.

3. Céc dinh luat co ban cia hod hec:
3.1. Dinh ludt bdo toan khéi lwpng (Lomonossov 1756):

- DBinh lugz: Khoi lupng cia cc chat tham gia phan iing bang khoi lupng cuia cac
chat a0 thanh sau phan ing.

-Ungdung: Dung dé can bang cac phuong trinh phan tng.

- Tinh khdi lugng céc chat tham gia va tao thanh sau phan tng.

3.2. Pinh ludt thanh phdn khong déi (Dalton - 1799):

Dinh lugz: 1& mét hop chat hod hoc dii dirge dieu ché bang céch nao thi bao gio
cing co thanh phan khéng doi.

‘ ﬁqg dung : cho biét cac hop chat ludn co cong thirc hoa hoc khong doi du duoc
di€u ché bang nhiing cach khac nhau.

Vidu1.9:

Nuéc du dieu ché bang nhicu cach khac nhau nhu dét hydro va oxi trong khang kh,
thuc hién phan tmg gitra mot acid va mot base, dot chat hydrocarbon v.v..ciing ludn ludn deu
chira hydro va oxi theo ty 1¢ khoi lugng hydro va oxi 1:8.

3.3. Phuong trinh trang thai khi ly zwéng:

~ Nhimg nghién cau vé tinh chat cua céc chat khi cho thay rang ¢ nhiét do khang qua
thap va &p suat khdng qué cao (so vai nhiét do va ap suat thuong), phan 16n cac khi déu tuan
theo mot hé thuc goi la phuong trinh trang thai khi ly tuong.

PV =nRT

Trongdo:

P: Ap suat chat khi

V:ithe tich chat khi

n: so mol khi

T: Ok (T =t +273) R: hiing s6 khi

(Khi P tinh bang atm, V tinh bang lit thi R = 0,082lit atm/mol d0)

(Khi P tinh bang mmHg, V tinh bang ml thi R = 62400ml mmHg/mol d¢)

Ung dung: Trong diéu kién nhét dinh khi biét s6 mol khi s& tinh duoc thé tich cua
khi d6 va nguoc lai



3.4. Dinh lugt Avogadro:

- binh luat:

O ciing mét diéu kién nhat dinh vé nhi¢t dg va ap sudt, nhitng thé tich bang nhau
cua cac chat khi deu chira cung mot so phan tur.

Tir d6 & didu kién chuan (d6i véi phan ung xay ra gitra cac chét khi) ta c6 "O diéu
kién chuan (Oop, 1 atm), mot mol cia bat ky mot chat khi ndo ciing déu chiém mot thé tich
bang nhau va bang 22 4lit.

- Ung dung;

Tur cong thac: m=V.D

Néu D la khdi luong riéng ciia chat khi ¢ dieu kién chuan ta c6: M = 22,4.D ‘

Tur d6 ta co the xac dinh phan tr gam cua chat khi khi biet D cua chat chat do ¢ dieu
kién chuan.

3.5. Dinh ludt dwong lueng:

3.5.1. Buong lugng gam ctia mot don chét: )
Duong luong gam cua mot don chat bang khoi lwong mol cua noé chia cho hoa tri
Puong luong ky hiéu la E
Vidu 1.10:
HCI cO Eqg =355 va Ey =1
3.5.2. Puong lugng gam ciia mgt hop chat: 9
3.5.2.1. Buong lvong gam cua hop chat tham gia phan wng trao doi:
- Pwong lwong gam ciia hop chdt trong phdan vmg trao doi bang khéi hrong mol
phdn ti chia cho soé dién tich dwong hay dm ma 1 phan tir chdt d6 trao doi.
Vidu 1. 11: Cho phan ung.
NaOH + HCI —-NaCl + H.0
Enaon =40/1 = 40g
Enci = 36,5/1= 36,59
Vidu 1.12: Xét phan ing:
NaOH + H3PO4 — NaH2PO4 + H,0
Eneon = 4_f =40 (9) Eipo, = 9T8 =98 (9)
Vidu 1.13: Xét phan Ung:
2NaOH + H3PO4 — Na;HPO4 + 2H,0
Eveon = 4_f =40 (9) Eiro, = %8 =49 (g)
Vidu 1.14: Xét phan ng:
3NaOH + H3PO4 — NazPO4 + 3H20
40 93

== E =—
SN 1 40 (9) HPO, ~ 3 (9)

6



3.5.2.2. Puong luong gam ciia hop chit tham gia phan ikng oxi hod - khir:

- Puong lirong gam ciia mot chdt trong phan iing oxy hod - khir bang khoi leong
mol phan tt chia cho sé electron ma mét phan tir @6 cho hodc nhan.

Vidu 1. 15: Cho phan tng

2KMnO; + 10 FeSO4 + 8 H2SO4 — KoSO4 + 5Fe(SO4)3 + 2MnSO4 + H20

EKMI’]O4 = |\/|/5, Eresos = M/1

Vi du 1.16: Tinh duong lugng gam cua acid oxalic trong cac phan Ung sau:
5C2H204 + 2KMnO4 + 3 H2SO4 — 10 CO2 + 2MnSO4 + K2SO4 + 8H.0

EH,C204 = M/2 = 459
3.5.3. Pinh ludt dwong lueng:

"Céc chit phan ting véi nhau theo nhimg khdi lwong ty 1& véi dwong hrong cua
chung™ hay"céc chat tham gia phan g véi nhau theo nhing s6 luong duwong leong gam nhu
nhau".

GHI NHO , ,

+ 7 khai niém co ban ciia héa hoc: nguyén to hod hoc, nguyén tiz, phan tiz, nguyén tir khoi,
phan tur khoi, nguyén tzz gam, phan tzz gam ’ ‘ 7

+ Cdc dinh ludt co bdn: dinh ludt bao toan khoi heong, dinh ludt thanh phan khéng doi, dinh
luat Avogadro, dinh ludt dwong lheong, dinh lugt duwong luong

LUQNG GIA ,
Anh chi hay khoanh tron vao phwong an ding nhat trong cac ciu sau:
Cau 1: Xét phan ung:  NaOH + HCI -»NaCl + H20

Puong lugng gam (E) cia NaOH la:
A. 40g
B. 20g
C. 10g
D. 80g

E. 5¢
Cau 2: Xét phan ung:  NaOH + HCI — NaCl + H,0

Puong lugng gam (E) cua HCI la:
A. 36.59

B. 729

C. 18.25¢

D. 9.125¢g

E. 1469
Cau 3: Xét phan ung: NaOH + H3POs — NaH2PO4 + H20

Puong luong gam (E) ctia H3POq4 la:
A. 49¢

B. 98¢

C. 98/3g



D. 24,59
E. 1969
Cau 4. Xét phan tng: 2NaOH + H3PO4 — Na2HPO4 + 2H20
Puong luong gam (E) ctia H3POg4 la:
A. 49¢g
B. 98¢
C. 98/3g
D. 24.59
E. 1969
5. Xét phan ung: 3NaOH + H3PO4 — NazPO4 + 3H20
Puong luong gam (E) ctia H3POs la:
A. 98¢
B. 98/2¢
C. 98/3¢g
D. 98/4g
E. 98/5g
6. X¢ét phan ung:
2KMnO; + 10 FeSO4 + 8 H2SO4 — KoSO4 + 5Fe(SO4)3 + 2MnSO4 + H2O
Puong luong gam (E) cia KMnOg4 la:
A. 158¢
B. 79¢
C. 39,59
D. 31,69
E. 3169
Anh chi hiy khoanh tron vao phwong an ding nhat trong c4c cau sau:
7. Trong phong thi nghiém khi tiér} hanh dun nuéc ndng trong cdc c6 mod bang dén con
ba ban sinh vién: Hong, Lé, Mén tién hanh cac cach nhu sau:
Ban Hong: dung kep, kep thanh coc ho trén den con.
Ban Lé: dat coc 1én deén c6n dé co gia va lu6i amidng.
Ban Man: dat coc 1én dén con da cé gia.
Ban sinh vién da thao tac ding la:
A. Ban Hong
B.Ban L¢
C. Ban Man
D. Cé} ba ban 7 ‘ 7
8. Tién hanh do thé tich khi ¢ diéu kién ti€u chuan theo 03 thi nghiém:
Thi nghiém 1: do the tich Imol khi Hz dugc 22,4(1)
Thi nghiém 2: do thé tich Imol khi CHa dugc 67,2(1).
Thi nghi€m 3: do thé tich 1mol khi O2 dugc 44,8(1).
Thi nghi¢ém do dung la:
A. Thi nghiém 3



B. Thi nghiém 2

C. Thi nghiém 1

D. Thi nghiém 1,2 va 3

Anh chi hay khoanh tron vao phuwong an ding nhit dé dién vao chd tréng trong cac
cau sau:

9. Nguyén tir 1a phan tir nhé nhat caa mot ............. hoé hoc, tham gia vao thanh phan phan
tir ciia cac don chat va hop chat.

A. Hop chit.

B. Don chit.

C. Nguyén td.

10. Puong luong gam ctia mot don chat bang khdi luong ........... cua no6 chia cho hoa tri.
A. mol nguyén tu

B. mol phan tir

C. mol

11. Theo dinh luat Avogadro: & cling mot diéu kién nhat dinh vé nhiét d¢ va &p suat, nhiing
thé tich bang nhau cua céc chat khi déu chira cling mot s6 ...........

A. Nguyén tu.

B. Phan tu.

C. Gam.

12. Trong phan tmg oxi héa khtr, duong lrgng gam ctia mot chat tham gia phan tng bang
khoi luong mol phan tu chia ............... ma mot phan tir d6 nhan hodc cho.

A. Cho sb dién tich 4m

B. Cho s6 electron

C. Cho sb dién tich duong.

13. Puong luong gam cua hop chit trong phan tng trao doi bang khéi lwong mol phan tir
chiacho .............. ma 1 phan ttr chit do trao doi.

A. S6 dién tich duong

B. SO dién tich am

C. S dién tich duong hay am

14. Theo dinh ludt bao toan khoi lwong: khoi luong cua céc chat tham gia phan (mg
........... khoi hrong cua cac chat tao thanh sau phan tng.

A. Bang

B. Lon hon

C. Nhé hon

Anh chi hay khoanh tron vao phwong an A cho cau ding, phwong an B cho cau sai
trong cac cau sau:

15. Nguyén tir khdi 1a khéi lwong caa mot nguyén i tinh theo don vi Oxi.

A. Dung.

B. Sai.

16. Nguyén tir gam 1a khdi lugng ciia mot mol nguyén ti tinh bang gam.

A. Dbung.

B. Sai.

17. Phan tir 1a phan tir nho nhat caa mot chat, cd kha nang ton tai doc 1ap va c6 day du tinh
chat hoa hoc cua chat do.

A. Dung.

B. Sai.



18. Nguyén t hoa hoc 1a khai niém dac trung cho mdi loai nguyén tir ¢ dién tich hat nhan xac
dinh, biéu thi bang nhimg ki hiéu hoa hoc riéng.

A. Dung.

B. Sai.

19.Theo dinh luat thanh phan khong doi: mot hop chat hod hoc di dugc didu ché bang cach
nao thi bao gio ciing c6 thanh phan khdng doi.

A. bung.

B. Sai.

20. Nguyén tir 1a phan tr nho nhat ciia mot nguyén té hoé hoc, tham gia vao thanh phan phan
tir ciia cac don chat va hop chat.

A. Dung.

B. Sai.

10



BAI 2
CAU TAO NGUYEN TU VA HE THONG TUAN HOAN (HTTH)

GIOI THIEU

Cho dén gitra thé ky XVIII ngudi ta cho ring “nguyén tiz 1a hat nhé nhat cdu tqo
nén vdt chdt va khdng thé phan chia nhé hon nita”. Nhung dén cubi thé ky XIX nhiéu cong
trinh khoa hoc thuc nghiém di chimg to rang nguyén tir co cu tao phirc tap tir nhiéu hat
co ban khac nhau nhu electron, proton, neutron. Nén c¢6 thé dinh nghia: “Nguyén tir 1a
mot h¢ trung hoa vé dién don gian nhét duge cAu tao nén tir cac hat co ban”

MUC TIEU |

1. Trinh bay dwgc thanh phan cdu tric nguyén tir theo quan diém hién dai.

2. Trink bay diroc cdu tao ciia nguyén tir theo quan diém Bohn va co' hoc heong it

3. Trinh bay dwoc y nghia 4 s6 lwong tir ddc tring cho ham séng.

4. Trinh bay dwoc quy ludt bién doi tinh chat cdc nguyén t6 theo chu ky, nhom.,
NOI DUNG
1. Thanh phin ciu tric nguyén tir theo quan diém hién dai

Nho nhitng thanh tuu cua vét Iy hoc, cac nha khoa hoc dd khang dinh rang nguyén
tir gdm hai thanh phan chinh Ia electron va hat nhan nguyén tir.

1.1. Lopvo

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

Dién tich cua céac hat electron déu bang nhau va bang -1,602.10"°C. Pay la dién
tich nho nhét vi vay duoc goi la dién tich nguyén t6.

1.2. Hat nhén

Hat nhan nguyén tir gdm cac hat proton va neutron.

Proton 1a hat mang dién co6 dién tich diing bang dién tich cua electron nhung
nguoc dau. Pé thuan tién ngudi ta quy wdc lay dién tich nguyén t6 lam don vi, khi d6
dién tich cua electron 1a 1- va di¢n tich cua proton la 1+.

Neutron 1a hat khong mang dién, c6 khéi luong xdp xi bang khéi lugng cua
proton. Khéi luong, dién tich, ki hi¢u cua electron, proton, neutron ghi ¢ bang 2.1

Bang 2.1. Khéi lwong, dién tich ciia cic hat electron, proton, neutron

Tén Kihiéu  |[Khoi luong Dién tich

m, :9,1095.10-3lkg -1 60210—19C
Electron e Me ~0,549.103dvC 1

mp:1,6726.10-27kg +1 602 10—19C
Proton P T

mp ~ ldVC 1+

— -27

Neutron | m,,=1,6750.10""kg 0

Mnh = ldVC

2. Cau tao nguyén tir:
2.1. Ciu tao nguyén tir theo quan diém ciia Rutherford (Ruzopho) — 1911.

Tir thi nghiém ban céc hat a qua mot 14 vang mong, Rutherford da dua ra mau
nguyén tir hanh tinh (hinh 2.1).

Rutherford cho ring:

- Nguyén tir gdm mot hat nhan & giita, cac electron quay xung quanh hat nhan
giong nhu cac hanh tinh quay xung quanh mit troi.
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- Hat nhan mang dién ‘tich duong, co kigh thudc rat nho so véi kich thude cua
nguyeén tir nhung lai tap trung hau nhu toan b khoi luwgng nguyén tur.

Hinh 2.1. So @6 thi nghiém ciia Rutherford va mau nguyén tir hanh tinh

Mau Rutherford da giai thich duoc két qua thi nghiém trén va cho phép hinh
dung mot cach don gian vé cau tao nguyén tir. Tuy nhién néu hat mang dién nhu electron
khi chuyén dong s& phat ra ning luong. Nhu thé, electron lién tuc mit ning lwong va
cudi cung roi vao hat nhan do d6 nguyén tir khdng ton tai. Piéu nay chang to 1y thuyét
cua Rutherford chua chinh xac

2.2. Ciu tao nguyén tir theo quan diém ciia Bohr (Bo) — 1913.

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

- Trong nguyén ti electron chi c¢6 thé quay trén nhing quy dao xdc dinh goi 1a
cac quy dao leong tiz, méi quy dao iing Véi mét mike nang heong xde dinh.

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

Thuyét Bohr da giai thich thanh cong sy ton tai ciia nguyén tr nhung mang tinh
doc doan thiéu khach quan.

3. Ciu tao nguyén tir theo quan diém ciia co hoc lwong tir:

Nam 1925 - 1926, Schrodinger dua ra mén khoa hoc hoc méi md ta chuyén
dong cua cac hat vi mé goi la mén co hoc hrong tir.

3.1. Ham soéng ()

Trong co hoc luong tir mdi trang thai cua mot hat hay hé hat vi mé dugc mo ta
bang mét ham xac dinh goi 12 ham séng hay ham trang thai vy (x, y, z) (doc 1a: poxi ).

Nhu véy, theo quan diém cua co hoc lugng tir, cac electron khi chuyén déng xung
quanh hat nhdn khéng tudn theo cdc qui dao xdc dinh ma chuyén déng han logn. Trang
thai ciia mdi electron duoc mo ta bang mot ham xac dinh goi 1a ham séng hay ham trang
thai vy (X, Y, 2)

v (xy,z,)|2 dv cho biét xac suat tim thay vi hat hay electron tai thai diém t trong
nguyén té thé tich dv c6 tam 1a M (x,y,2).

3.2. C4c s6 lugng tir va y nghia:

MJ3i ham song w hay mdi orbital (AO) duoc dic trung (duoc xac dinh) bai bén
tham sé n, 1, m, ms goi 1a c4c sé luong ti.

3.2.1.86 lwong tir chinh (n)

Cac electron ctia nguyén tir duoc chia thanh timg 16p electron, mdi 16p dugc dic
trung bang mét gid tri ciia sé lwong tir n. SO luong tir n nhdn cdc gid tri nguyén dwong tir
1 trolén.

Giatricuan 1 2 3 4
Ki hi€u 16p electron K L M N
3.2.2.86 lwong tir phu [
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Mbi 16p electron tir n =2 tr¢ Ién gom nhiéu phan 16p.. Mai phan [6p electron dac
trung bang mét gid tri ciia s6 heong tir I. S6 phan 16p ctia mdi 16p bang gia tri n chi 16p
do.

S6 heong tir phu | nhén cdc gid tri nguyén dwong tir 0 dén (n - 1)

Gia tri cua l 01 2 3 ... (n-1)

Ky hiéu cacphanlép :s p d f ...

- | dic trung cho hinh dang obitan, nghia 1a mdi gia tri ctia 1, obitan c¢6 hinh dang
xac dinh.

3.2.3. 86 lwong tir tir my

S6 lwong tir tir dac trung cho sy dinh hudng cua orbital trong khong gian

S6 gia tri cua sb luong tir tir phu thudc vao s6 luong tir phu 1. Ung v6i mot gia tri
ciialco (21+ 1) gia tri caa m tir -1 dén +1 (ké ca gia tri 0).

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

3.2.4. 86 lwong tir spin ms

Ngoai ba sd lugng tir dic trung cho orbital, electron con duoc dic trung boi s6
luong tir spin. S6 lwong tik spin ddc trung cho su chuyén dong ty quay cua electron xung
quanh truc riéng cua no, tuong ty nhu qua dat tuy quay xung quanh tryc céia minh.
Chuyén dong nay goi 1a chuyén dong spin dic trung boi momen dong luong spin ms. S6

lugng tir spin ms chi ¢6 thé co hai gié tri 1a _Eva +§.

4. Nguyén tir nhiéu electron - sw phan bé electron trong nguyén tir nhiéu
electron:

4.1. Khai nigm vé lgp, phan lép va 6 luong ti:

- Lép: Trong nguyén tir cac electron c¢6 cing s6 luong tr chinh n tao thanh
mét 16p electron goi 14 16p n. Lép n duoc Ky hiéu bang cac chir cai K, L, M, N .v.v.
ung voi Cdc gid trictian=1, 2, 3,4 v.v.

- Phan 16p: Mbi phan 16p gom céc electron ¢6 ciing sb heong tir 1 ma mdi gia tri cua
n c6 n gia tri caa | nén mdi 16p ¢6 n phén 16p.

Pé chi mot phan 16p thude 16p ndo ngudi ta dimg ky hiéu ns, np v.v.

Vidu 1: 2s, 2p.

- O luong tir hay orbital: Céc electron ¢6 3 sé luong tir nhu nhau (n, I, m)) c6
trang thai chuyén dong orbital gidng nhau tao thanh mot AO va duoc xép vao mot 6 lugng tir -
mdi & lwong tir dugc ky hiéu bang mét & vudng nho.

S6 6 luong tir trong mdt phan 10p bang s6 cac tri s ml g véi gia tri 1 d4 cho.

Vidu2: -Phénlépscdl=0,m =0 —c6 106 luong tu.

-Phanloppcodl=1,m =+1,0,-1cd 30 lugng tir.

-Phanlopdcodl=2,m =+2,+1,0,-1,-2¢c6 50 lugng ta.

4.2. C4c qui ludt phan bé electron trong nguyén t nhiéu electron:
4.2.1. Nguyén ly Pauli:

Noi dung: "Trong nguyén tir khdng thé ¢ hai hay nhiéu electron ¢6 ciing 4 s6 hrong
ta"

- C4c electron trong mét & lrong tir ¢6 3 s6 lwong tir n, I, m; giéng nhau nén s luong

tir m, phai khac nhau (+1/2 va -1/2) do d6 s6 electron t6i da trén mdi AO 13 2¢”
13



Hai electron ndy ¢6 spin tréi dau nhau va dugc ky hiéu bang hai miii tén nguoc chiéu nhau:
1 ing voi ms = +1/2 va | Gmg voi ms = -1/2
Béang 2.3. So electron toi da trén mot so 16p va phan 16p

Lépn K L M N
1 2 3 4

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

ki hiéu phén 16p S S p|S P dfs p d F

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

Sb e toi da 6 16p n 2 8 18 32

4.2.2. Nguyén Iy viing bén

Trong nguyén tir, cac electron & trang thai co ban s& dugc xép tudn ty vao cac
obitan mg véi cic phan murc ning luong tir thap dén cao.

Thuc nghiém cho biét thir tu d6 nhu sau:
1s<25<2p<3s<3p<4s<3d<4p<bs<4d<bp<bs <4f<bd <6p<7s
4.2.3. Qui tic Hund:
4.2.3.1. Qui tac Hund 1 (qui tic tong spin cuc dai):

"Trong nguyeén tir & dang trang thai co ban, cac electron thudc cung mot phan 1op sé
duoc phan bd déu vao cac 6 luong tir sao cho tong spin S cua ching 1 cyc dai (tong sb
electron doc than la cuc dai)".
4.2.3.2. Qui tac Hund 2

"Trong mét phan 16p cac electron c6 khuynh huéng dién vao cac 6 lrong tir ¢6 s6
lugng tir ml c6 gid tri 16n nhat trudc”.

4.3. Céch biéu dién ciu tao vé electron. Céu hinh electron ciia nguyén ti:

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

- Khi mot AO c6 da 2e” ta ndi cac electron da ghép doi, néu chi ¢ mot electron thi
electron d6 la doc than.

Céc truong hop ngoai Ié :

Do cu hinh d10 (bdo hod) va d® (ban bdo hod) bén, c6 nang luong thip nén cac
nguyén tir c6 ciu hinh (n-1)d®ns? s& chuyén thanh ciu hinh (n-1)d%s! hay ciu hinh (n-
1)d%ns? s& chuyén thanh (n-1)d°ns.

Vidu2:

Nguyén ti  Cau hinh electron:

Cr(z=24) 1s% 252 2p0 352 3p® 3 4s1

Cu(z=29) 1s? 2s2 2pb 352 3pb 3910 4sl
5. Hé théng tuan hoan cac nguyén té hoa hec:

5.1. Binh ludt tuan hoan:

"Tinh chat ciia cac don chat, thanh phan va tinh chét cua cac hop chat cua cac nguyén
t6 hoa hoc bién thién tuan hoan theo chiéu tang ciia dién tich hat nhan nguyén ti".

Vay su bién doi tuan hoan tinh chat caa cac nguyén sb la do su bién doi tuan hoan
cau tr(ic €™ ctia nguy@n tir ciia cac nguyen t6 do.

5.2. Bdng tudn hoan cac nguyén to

5.2.1. S ther ty cac nguyen to:
M&bi nguyén t6 duoc xép vao 1 6 c6 sd thtr tw dung bing dién tich hat nhan
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Z cua nguyeén té do.

Vidu: NguyéntéSco Z =16 co 16p nén co 16e” & trang thai co ban.
5.2.2. Cdu tg0 bang hé thong tuan hoan

Céc nguyén tb hod hoc trong bang hé thdng tuan hoan duoc xép theo thir tw dién
tich hat nhan Z tang dan va dugc phan thanh céc chu ky va nhém.

- Chuky:

La ddy nguyén td xép theo hang ngang gdm cic nguyén té c6 cung sd 1op
electron

S thir tu cua chu ky bang s6 16p electron ma mdi nguyén t6 trong chu ky c6. Hién
nay bang hé thdng tudn hoan gom 7 chu ky, danh sé tht ty tir 1 dén 7.

- Nhom:

Gom cac nguyén td ¢o cung sO electron hod tri, s6 thir ty cia nhom bang sb
electron ho4 tri ma cac nguyén t6 c6. Mdi nhom duoc chia thanh 2 phan nhém: chinh va
phu.

5.3. Sw bién doi tudn hoan tinh chdt cac nguyén to:
5.3.1. Bién doi tudan hoan cdu hinh electron cuia cac nguyén to:

Su bién doi cau tao 16p vé electron theo nhom

S6 electron 16p ngodi cing ciia nguyén tir cdc nguyén té néi chung bién doi tuan
hoan khi dién tich hat nhan tang dan.

Ta biét rang, cau trac electron trong nguyén tir cac nguyén to dic biét 1a so
electron 16p ngoai cung quyét dinh tinh chat hoa hoc cua cac nguyén t6. Vi vay, sw bién
déi tudn hoan so electron lop ngoai cung da quyet dinh tinh chdt tuan hodn cia cdc
nguyén té va cdac hop chat tao nén tur cac nguyén 16 do.
b6 1a ndi dung cua dinh luat tuan hoan ctia Mendeleep.

5.3.2. Ban kinh nguyén tzz:

T trai sang phai trong mot chu ki, n6i chung ban kinh nguyén tr giam dan va
trong chu ki nho ban kinh nguyén tir gidm nhanh hon so véi trong chu ki 16n, nguyén
nhan do dién tich hat nhan tang dan va s6 16p electron khong doi 1am tang luc hit cta hat
nhan vdi 16p e ngoai cung.

Tir trén xudng dudi trong mot nhém A, ban kinh nguyén tir va ion ting dan, Va
trong mot nhom B tir nguyén té thir nhat dén nguyén t6 thir hai cac ban kinh nay thuong
ting cham, tir nguyén t6 thir hai dén nguyén td thtr ba thuong khong bién d6i may
5.3.3. Nang luong ion hod (1):

Nang luong ion hoa (I)la dai lwong ddac trung cho kha nang nhwong electron cua
nguyén tir khi tham gia phan wng oxi hod - khu.

Tur trdi sang phai trong mot chu ki nang luong ion hod thir nhat (I) noi chung
tang dan va dat gia tri cuc dai ¢ nguyén tu cudi cung cua chu ki (6 nguyén tir khi hlem)

Tu trén xudng trong nhom A, gié i L giam dan, con trong nhom B sy bién thién
nay cham va khong déu, nhung thudng giam dan tir trén xudng trong mot nhom.

5.3.4. Ai lyc véi electron (E):

La nang lugng duoc giai phong khi nguyén tir ¢ trang thai khi nhan thém mot
electron @ tra thanh anion khi:

A+e =A

Ai luc electron biéu thi tinh oxi hoa ctia nguyén td. Ai luc electron va ning lugng
ion hoa cia mot nguyén tb bién thién cung chiéu. Nang lwong ion hod ting thi tinh khi
giam, tinh oxi hoa tang do do ai lyc electron tang.
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Trong mot chu ki theo chiéu tir trdi sang phai ning lugng ion hoa va 4i luc
electron tang.

Theo chiéu tir trén xuéng dudi thi ndng lugng ion hod, ai lyc electron giam.
5.3.5. D¢ am dién (X)

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

Nguyén t6 c6 do am dién 16n s& nhan electron ctia nguyén t6 c6 dd am dién nho
hon.

Nguyén t6 c6 do am dién 16n c6 tinh oxi hoa manh, nguyén t6 c6 do am dién nho
c6 tinh khir manh (tinh chat cta kim loai).

Theo chu ky tir trdi sang phdi d¢ am dién tang dan, theo nhém tir trén xuong duedi
do am dién giam dan

Viy nguyén t6 c¢6 d6 4m dién 16n nhét 1a Flo (4)
GHI NHO

+ Thanh phan cdu triic nguyén tir theo quan diém hién dai.

+ Cdu tao ciia nguyén tir theo quan diém Bohn va co hoc liwong tit.

+ Y nghia 4 s6 lwong tir dic trung cho ham song.

+ Quy ludt bién doi tinh chdt cdc nguyén té theo chu ky, nhém.

LUQNG GIA: ]
Anh chi hay khoanh tron vao phwong an ding nhat trong cac ciu sau:

1. Khi sb lwong tir chinh (n) nhan gia tri bang 2, thi s lwong tir phy (1), c6 thé nhan céc
gia tri:

A.0val

B.1va?2

C.2va-1

D.-1va-2

E.Ova-2

2. Khi s6 luong tir phu( 1) nhan gia tri bang 1, thi s6 lwong ttr tir (My) c6 thé nhan cac gia
tri :

A.0,1,2

B.1,-1,-2

C.2,-1,-2

D.-1,1,-2

E.0, 1va-1

3. Khi s6 luong tir phu (1) nhan gia trj bang 2, thi s6 lwong tir tir (my) c6 thé nhan gid tri:
A.0

B.3

C.A4

D. -3

E.-4

4. Nguyén t6 c6 d6 am dién manh nhit 1a :

A. Oxi.

B. Flo.
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C. Clo.

D. Nito

E. Heli

5. Cac nguyén t6 duoc sip xép theo thir ty ban kinh nguyén tir giam dan 1a :

A.C, N, O, F.

B.N,C, O, F.

C. 0,C, N, F.

D. O,C, N, F.

E. O, F,C, N..

6. Trong mot chu ki, tur trai sang phai, ban kinh nguyén tir cua cac nguyén td giam
danlado:

A. Dién tich hat nhan va s 19p electron ting dan.

B. Dién tich hat nhan ting dan va sb 16p electron giam dan.

C. bién tich hat nhan ting dan va sb 16p electron khong doi.

D. Pién tich hat nhan va s 16p electron khong d6i.

E. Pién tich hat nhan giam dan va s6 16p electron tﬁng,dﬁn. ]

Anh chi hay khoanh tron vao phwong an ding nhat trong cac tinh huong & cac cau
Sau:

7. Khi lap lai thi nghiém ban cac hat a qua mot 1 vang mong cua Rutherford va theo dai
duong di cua hat « . Ket qua nhan duoc la:

A. Hau he}t cac hat di thang.

B. Hau h€;t cac hat Iéch hudng

C. Hau hét cac hat dung yén

D. Hau hét cac hat bat nguoc lai.

8. Trong phong thi nghiém khi cho tia am cuc (dong electron) di vao gitra hai ban dién
cuc mang dién tich trai dau thi hién twong xay ra la:

A. Tia 4m cyc bi 1éch vé phia cuc duong

B. Tia 4m cyc sé& di thang.

C. Tia 4m cuc bj 1éch vé phia cuc am.

D. Tia am cuc bi bat ngugc tro lai.

Anh chi hiy khoanh tron vao phwong an ding nhét dé dién vao chd tréng trong cac
cau sau:

9. Theo co hoc luong tir su chuyén dong cua electron trong nguyén tir ................

A. Theo nhirng quy dao tron.

B. Theo nhitng qu¥ dao hinh bau dyc.

C. Khong theo quy dao xac dinh ma chuyén dong hon loan.

10. Cac nguyén t6 hoa hoc trong hé théng tuin hoan duoc sip xép theo thir ty coa ...
A. S notron trong hat nhan.

B. Dién tich hat nhan.

C. S electron & 16p ngoai clng.

11. Sy bién thién tinh chét clia cic nguyén td trong cung chu ki theo chiéu ting dan cia
dién tich hat nhan dan dén................ :
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A. Tinh kim loai ting dan.

B. Tinh phi kim ting dan.

C. Ban kinh nguyén tir ting dan.

12. Tinh chét cua c&c nguyén té ciing nhu thanh phan va tinh chit cua cac don chit va hop
chét tao nén tir cac nguyén t6 dé bién thién ........... theo chiéu tang cua dién tich hat nhan
nguyeén tu.

A. Ting dan.

B. Giam dan.

C. Tuan hoan

13. Trong chu ky: theo chiéu ........ cua dién tich hat nhan thi ban kinh nguyén tr cua cac
nguyén to giam nén lyc hat cia hat nhan véi cac eletron ngoai cing ting dan, vi vay ma
kha nang mét eletron giam dan va kha nang nhan electron tang dan.

A. Tang dan

B. Giam.

C. Bién doi

14. Trong phan nhém chinh: theo chiéu ......... cua dién tich hat nhéan thi ban kinh cua céac
nguyén té ting nhanh do s 16p electron tang nén lyc hat cua hat nhan véi cac electron
ngoai clng giam, vi vy ma kha nang mat electron ting va kha nang nhan electron giam
xuéng.

A. Tang

B. Giam.

C. Bién do6i

Anh chi hiay khoanh tron vao phwong an A cho cau ding, phwong an B cho ciu sai trong
cac cau sau:

15. Trong cung mot phan nhdm chinh, tir trén xudng dudi cac nguyén td cd tinh kim loai
tang 1én ddng thoi tinh phi kim giam di

A. Dung.

B. Sai.

16. Theo co hoc lwong tir: khi sé luong tir chinh n nhén gia tri bang 2 thi s6 lugng tr phu
nhan céac gia tri O va 1:

A. Dung.

B. Sai

17. Theo co hoc lugng tir: khi ) lugng tr phu | nhan gia tr1 1 thi ) lugng tur tr m; nhan
cac gia tri -1, 0.

A. Dung.

B. Sai

18. Theo co hoc luwong ti: khi s6 luong tir phu 1 ¢6 duy nhat gid tri 0 thi s6 lwong tir chinh
n nhén gia tri 1.

A. Dung.

B. Sai.

19. Theo co hoc lwong tir: khi sb luong tir tir mi c6 duy nhét gia tri 0 thi s luong tir phu 1
nhan gia tri la 0.

A. Dung.

B. Sai.

20. Trong chu ky tir tréi qua phai: tinh kim loai giam dan dong thoi tinh phi kim tang dan
A. Dlng.

B. Sai.

18



