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DO TIM HAT

Moi vat chit déu duoc cdu tao tii
nhting hat nho goi la nguyén ti. Cac
nha khoa hoc da tim ra cich phian
chia nguyén ti thanh cic thanh t6
nho hon, nhiing thanh t6 nay tao nén
céc hoa vin uén lugn dep mic khi di
chuyén duéi méy do.




Nguyén td
Toan bo vat chit dugce hinh thanh tit nhiing hat tf
hon goi 1a nguyén tii. Trong suét mdt thoi gian dai,

ngudi ta cho ring khéng cé gi nhé hon nguyén ta,
nhung vao du thé ky XX, cdc nha khoa hoc da
khdm ph4 ra ba thé con nho hon, cic “ha nguyén ti” -
chinh Ia c4c hat proton, electron va notron (xem
trang 282). Cic loai nguyén ti khic nhau bai s6
lugng hat va cich két hgp. Ching han, nguyén ti
hydro chi ¢6 1 proton, trong khi nguyén t@ vang cé
t6i 197 proton.

BEN TRONG MOT NGUYEN TU
O chinh gitia nguyén tti la hat nhan. Hat
nhan bao gém céc hat proton va ngtron hiu
nhu khong chuyén dong khoi vi tri trung tam.
Chuyén dong veéo veo quanh hat nhan [a
nhting phin nho6 bé hon nta ¢6 tén Ia
electron. Céc electron di chuyén cach hat
nhéin mét khoing 6 dinh, goi la16p vo. Cic
electron chi réi I6p v6 ctia chung khi ching
hip thy mot lugng nang lugng.

l NHUNG MO HINH NGUYEN TU TRUGC DAY .

Ngay nay, chung ta biét rang nguyén ti 6 hat nhan 6 vi tri trung tam, xung
quanh 3 cac electron. Trong qué khu, cdc nha khoa hoc cd nhieu y kién khac
nhau veé sy tudng hgp gita cac hat bén trong mot nquyen ti va de xudt
nhiing mo hinh khac nhau mo ta vé nquyén tu.

A MO HINH “BANH A MO HINH HANH TINH
PUDDING MAN?” Trong mé Mo hinh méi hon nay cho thiy cic
binb cii nay, cdc thanb phin cia electron quay quanh bat nhin cia
nguyén ti dugc sdp xép ngau nbién,  nguyén tii, giong nhu cic hanb tink
gibng nhu nhiing qud mdn trong quay xung quanh Mt Troi.

chiéc banh pudding vdy.
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CAC THANH PHAN CUA MOT NGUYEN TU
Dt c6 kich thuéc ti hon, méi thanh phin ctia mét nguyén ti déu
o ¢6 khéi lugng va dién tich. Mot proton ¢ khéi lugng bing 1 va

I(LZ::Z)}Z:?:Z[: s mang dién tich duong. Mot notron cting c6 khéi lugng bing 1
(man xanh) tao nén. nhung dién tich trung hoa. Khéi lugng mot electron nho hon
khéi lugng mét proton 1.850 I4n va electron mang dién tich 4m.
Do sy hép dan gitia dién tich 4m va dién tich duong, cic electron
di chuyén xung quanh proton va khongbi cuén di.

Proton Dudng (+) 1 Hat nhan

Notron Trung hoa (0) 1 Hat nhan

Electron Am (-) 1/1.850 Vo

HINH THANH VAT CHAT

S6 lugng proton, notron va electron trong mot nguyén i
quyét dinh hinh thiic ctia vt chit. Toan bd cic nguyén i
natri (mot kim loai mém mau tring bac) ¢6 11 proton,

12 notron va 11 electron. Néu s lugng proton va electron

thay d6i, mot chit khdc sé dugc hinh thanh.

» DEN HOI NATRI
Chiéc dén nay truyén ning
luigng vio cic nguyén ti
natri, kbién cho chiing chuyén
ding va téa ra dnb sing. Céc
loai nguyén tit kbdc nhau sé
lam nén mau sic kbic nhau
cho chiéc dén kbi ching dugc
tiép ndng lugng.
Lép (v3) electron
bén trong

Lép (vd) electron

bén ngodi

QUAN SAT CACNGUYEN TU
Nhiing chiéc kinh hién vi ¢6 d¢ phan
gidi cyc 16n phoéng to vat hang triéu 1an,
tham chi c¢6 thé gitp quan sit cic
nguyén tii. Nhiing chiéc kinh hién vi
nay khong dung cdc tia sing. D6 la cac
loai kinh hién vi electron - chiing diing
céc chuim electron soi chiéu cuc ky ky
luong d€ dm ra nhiing chi tiét cyc nho.

A MO HINH “VO” Theo quan
diém bién dai vé nguyén ti, electron
chuyén déng thanh cdc diong tron goi
la cdc I6p v6. Méi [6p v6 cdach hat
nhdn it Rbodng cd dinb. <«CACNGUYEN TU IRIDI Hinb dhiéu
dudi kinb bién vi electron cho thiy nguyén ti
ctia kim logi cibng iridi la nhiing chiam den c6
vong xung quanh.
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WOy

Trong co thé ngudi,
mot phin tt DNA ¢6 thé
dai t6i 8 cm, dai bing

ngoén tay clia ban!

Nguyén tit
b= cacbon Nguyén tii

N
Y D

000G, ¢

Qv Q

Nguyén tit Nguyén
nito tit oxy

Nguyén tii ca phé (C;H, )N, O,)

. CAC PHAN TU DON GIAN .

Pa phan cac chat xung quanh chung ta déu I3 hgp chat, ¢ nghia I phan tu cia
ching c6 nhieu han mot loai nquyén ta. Cac phan ti don gidn nhét chi c6 hai
nguyén tt, dau vay chung van hoan toan khac nhiing thanh to cdu tao nen.

.y Axit clohydric
) Moi phin tii chi gom bai
oy nguyén tii - hydro (H) va

clo (Cl) - tao nén axit
clobydric (HCl). Axit nay
rdt manh. Co thé ngudi
sdn xudt ra chdt nay trong
da day dé phin tich va

tiéu hoa thiic in.

Baking soda

Drigc disng trong nin in,
lan don va y hoc, phin ti
chdt ndy cé 6 nguyén ti:

1 natri (Na), 1 hydro (H),
1 cacbon (C) va 3 oxy (O).
Céng thiic la NaHC (o8
thidong diigc goi la
natri bicacbonat.

D4 kho

Phién tiz di khé (khong
phdi nidc di) gom

3 nguyén tii: 2 oxy (0) v
1 cacbon (C), tao nén
cacbon dioxit (CO,). Né
tao hiéu ting khdi mo cho
cdc man trinb dién trén
san kbdu.

Phin

1 nguyén tii ciia kim logi
canxi (Ca) két hop vdi

1 nguyén ti cacbon (C) v

3 nguyén tit Oxy (0) tao nén
canxi cachonat (CaCO, ).
Mt trong s6 nay chinb la
loai dé v6i mau tring, dugc

goi la phin.

PHAN TU PHUC TAP

Mot s6 phan ti ¢6 hang trim, thim chi hang
nghin nguyén tfi, tao nén nhiing c4u tric phtc
tap. Cacbon rit cti trong viéc tao nén cic nguyén
tti phic tap, vi mdi nguyén ti cacbon c6 thélién
két véi tin bén nguyén tif xung quanh. Da
phan cic thé song déu dugc hinh thanh
tii nhiing phén i c6 chida cacbon.
<«HAT CA PHE Trong bat ca phé, chit cafféine

hoa trén v6i hon 1.000 chit kbdc, bao gom
lactone va phenylidane, nhiing chit tao nén vi ding.
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/ A BANG CACNGUYENTO
ac n u e n Céc nguyén t6 dugc lap thanh
- mot bing c6 tén goi la bing tuin
H hoan gém hai néi dung chinh.

N / Hydrogen Da phan céc nguyén t6 phia bén
t O O a O C trai déu I kim loai, con cic
. nguyén td phia bén phai la phi
kim. Céc nguyén t6 diing cing
hang, hay chu ky, & bén trén déu
nhe hon, cang xuéng hang dudi
thi nguyén t§ cang ning.

Mot nguyén t6 1a mot chdt héa hoc tinh
khiét. Toan b cic nguyén tii clia né cung
mot kiéu, khac biét véi nguyén tli ctia cic
chit khac. Cé hon 100 nguyén t6 héa hoc.
Cé nhiing nguyén t6 ching ta nhin thiy va

21 22 23 24
-
Sc Ti V Cr
Scandium Titanium Vanadium Chromium
45 48 51 52

40 4 42
Yittrium Zirconium Niobium Molybdenum
89 91 93 96

dung hing ngay, cang c6 nhiing nguyén t8§
cyc ky hiém va c6 nhting dic tinh la thudng,.
Mai nguyén t6 c¢6 ky hiéu khoa hoc gébm

& o . s s 5 < 1 .0 72 73 74
mot hodc hai ch@ cdi, ching han H la ky Hf Ta W
hiéu ctia hydro, Ca la ky hiéu ctia canxi. o G| (o

104 105 106

NHIN THAY VA KHONG THAY bPUQC
Bang tuin hoan cho phép ching ta dy dodn duge moe
nguyén t6 sé phin ing thé nao véi nguyén t6 khéc.
Nguyén t6 sit, ky hiéu héa hoc Ia Fe, Ia mt kim loai cting,
sang bong. Trong mot phan ting héa hoc thudng gip, mét
nguyén tii sit két hgp vdi hai nguyén ti ctia nguyén 6 oxy
(O) trong khong khi xung quanh chting ta. Két qua chinh
la loai bot mau do nau dugc goi la sic oxit hay gi (FeO,).

Rf Db Sg

Rutherfordium Dubnium Seaborgium
261 262 266

@
©

e ———

Pinh sit

Dinh sic gi

AHAINGUYEN TO KET HOP Chdt st sing
bong va chit oxy khong nhin thdy dugc két hop vdi
nhau tao thanh mét chdt kbdc bin - bgp chdt sdt oxit
(nhin thdy dibi dang gi sit).

54

Xe

Xenon
132

PHAN UNG HAY KHONG PHAN UNG?
Céc nguyén t6 & phia trén bén trdi bang tuidn
hoan, céc kim loai kiém, trong ty nhién hiém

khi & dang tinh chit. Chung dé phan ting - gin

nhu luon két hgp véi cic nguyén t6 khic dé tao

nén hgp chit. Nim phia phii bing tuin hoan & o ' T
cot nguyén t& cudi cling, cc khi hiém {t phan 4 NATI}I La mpe {"” & logi ff”,”hf’ A XEN,O”N La mgr l”f” kbt [,W,b e
i 3 . A N . natri ludn luén phin ting, ké cd véi xenon hiém kbi phin ting. N6 cé mot
ung nhat - hau nhu khong bao gLo ket th VO u6c hay khong kbi, nd cé thé dpt ngét 6 cong dung dic biét trong nganh dién
cac nguyén td khdc. boc chay. it hoc, kj thudt laze hay may chup cit
lép y ré.
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86 hiéu nguyén 1k la s6 luong proton <«DOCBANG TUAN HOAN Cécnguyén 16

2 D 2 2 ' /. 2 . )
y 26 \ trong mit nguyén ti cita nguyén t6 dé, Bing tudn hoin cé hon 100 nguyén  cing it oft dlf.ﬂfn
16. Mi nguyén 16 6 56 hi¢u nquyén 801 lamot nhim’.
F e Ky hi¢u béa boc la chit viét tit tén goi tit, ky hiéu, tén va khoi lugng 5
— khoa hoc ciia nguyén t6. nguyén ti. H e
Iron Helium
- T Tén thung goi ciia nguyén t6. o
\A\ 2 = = T
Nguyén tii khéi la tong s6 proton va c N o N
notron trong mot nguyén ti trung ) e
\ . A ix Carbon Nitrogen Oxygen Neon
binh ciia nguyén té. 5 b e -
16 18
Cic hang nguyén t6 S Ar
ditgc goi la “cdc chu k). Sulphur Argon
32 40
25 26 27 28 29 34 36
Mn Fe Co Ni Cu Se Kr
Manganese Iron Cobalt Nickel Copper Selenium Krypton
55 56 59 58 63 78 85
43 44 45 46 47 54
Tc Ru Rh Pd Ag Xe
Technetium Ruthenium Rhodium Palladium Silver Cadmium Xenon
99 102 103 106 107 113 132
{75 76 77 78 79 80 86
Re Os Ir Pt Au Hg Rn
Rhenium Osmium Iridium Platinum Gold Mercury Radon
168 191 193 195 197 201 222
107 108 109 110 111 G112 118
Bh Hs Mt Ds Rg Cn Og
Bohrium Hassium Meitnerium  Darmstadtium  Roentgenium  Copernicium Oganesson
264 277 268 281 272 285 294
s ; N ~N
CHU GIAI
@ Kim loai kiém
0 Kim loai kiém ths
Kim loai chuyén tiép
. Ho Lantan
. Ho Actini
(0 Kim loai yéu
@ Akim
Phi kim
@ Halogen
Khihiém
@ Thudc tinh héa
hoc khéng ro
~ 2 ” \ y,
NHUNGNGUYENTOLA
Mot s6 nguyén t6 phd bi¢n dén do Y
ching ta thudng xuyén nhic dén  viium ) .
o Ytri Franxi

tén ching, nhu cacbon, sit va
thi¢c. Nhiing nguyén t6 khéc thi

o Thudc tinh meém, kim loai mau bac m Thudc tinh ngng, kim loai phan tng manh

hi¢m va la, tén goi khong quen
thudc va it cong dung. Mot s6
nguyén t§ dugc dit tén theo tén
cédc nha khoa hoc néi ti€éng, tén
dia di€m lan dau tién ching dugc
phat hién hoic chiét tinh khiét,
hoic theo ngdn ngii ¢6. Ky hi¢u
ctia chi, Pb, xuit phét tii tiéng chi
trong tiéng La Ma c6 dai: plumbum.

m S6 hiéu nguyén ti 39
m Nguyeén td khéi 89

Kim loai nay dugc dit
tén theo tén ngdi lang
Ytterby & Thuy Dién, noi
nhiting phién d4 gidu ytri
dugc gom nhit d€ thi
nghiém héa hoc. N6 dugc

chiét dang tinh khiét lan ddu

tién vao nim 1828.

m SO hiéu nguyeén tu 87
m Nguyen tu khéi 223

Dugc phat hién vio nim
1939, franxi la chit cuc
khé tich chiét. N6
thudng két hop véi cic
nguyén t6 khic, cic
nguyén ti ctia né thudng
nhanh chéng phan ra, téa ra

phéngxa.
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i Nuéc

Nudc la chit duy nhit trén Trai DAt t6n tai 6 ci ba trang théi vat chit trong
diéu kién binh thuong, d6 [a d4 (trang thdi rin), nuéc 1dng (trang chai
16ng) va hoi nudc (trang thdi khi). Mot phan ti nude c6 ciu tao don gian
gém hai nguyén t@ hydro va mét nguyén tif oxy nhungla hgp chdt quan

trong nhit trén dia ciu. Phan 16n bé mat Trai DAt duge bao pht béi nuéc,
né chiém t6i 60% co thé ctia chung ta. oy

NUGC UONG

Nudc khong chia bui hay céc loai vi triing rit cdn thiét cho mot co thé
khoe manh. Nudc ban chdy qua mot hé théngloc d€ lam sach. Nhing l6p
loc nay sé loai bo cdc chit tir 16n dén nho, tif nhiing canh cui, 14 cay téi
nhting hat cit san, cudi cung la nhiing loai vi tring bé xiu. Sau d6 nudc
dugc bé sung cdc héa chit nhu clo d€ tiéu diét cic vi trung con sét lai.

HG chiia/bé chiia

Lo

Nude tii s6ng, n .

ho, giéng, dip
J Nuée sach dé
- ~ ubng, ndu nudng
hay git it
Luéi loc cdc vir Clo tiéu diét

l6n, san dé la nhiing vi triing
vdt nhé con sot lai

Quy trinh loc nudc

ﬁ BANG Nél
THONG TIN VE NUGC Khi dugc lam lanh dén

4°C (39,2°F), nuiGc co lai

m (ong thuc héa hoc H,0

m Nhom Oxides cho nén né ning hon.
m Khéi lugng rieng 1 kg/I (8,34 Ib/gallon) Dudi 4°C (39’201:)’ né to
: ::w: go n?‘na ;gacy ((;cz(i)z ) dAn, tic lai né ra. Cho nén
iet do soi 100°C (212° o o ] e
m Nguon chinh Song, hd, mua, bang va khin6 déng bang thanh dd ¢

tuyét tan, loc tir nudc bién bang cach gan / \ 0°C (32°F), n6 nhe hon nuéc
céc mudi tan xung quanh va néi lén.

m Cong dung chinh Moi thé séng déu can @ G

nudc dé séng sot; dung dé giat gia, nau

nudng, lau rda; phuc vu nong nghiép, trang
trai; san xudt dién 6 cac dap thay dién; lam

chét boi tron dé giam ma sat » PHAN CHIM CUA BANG Bing
chi néi mot phin nhé, hon 90% ting bing
khong 16 ndm bén dudi mdt niiéc.

Phén t nudc




Chi mét phén nhé ciia LAMKHO
e A Nuidc cin nhiét d€ “khé di’, eiic 1a
chuyén i trang thdi long sang trang théi
khi. Viviy ma cdc ving nuéc nhé nhanh
“ ] ‘ chong kho rédo vao nhiing ngay ning
f \ ' néng. M6 hoéi ctia chiing ta da phan Ia
’ . nude. N6 kho di nholdy bt nhiér el -
P/ y \ khoi co thé chiing ta, nho d6 598 o pr s
A ¥ ma co thé ching ta dugc === e
\ gili mdt gitta moi triong 4 HIEU QUA LAM MAT Ha ma ngim
\ n(’)ng nuc. minh dudi séng hz?' 16 tiéng mét ngay dé gii
! mit thin hinb do sé ciia né.

MAY VA HGI NUGC |

Khi nudc 6 trang thai khi, ttc hai nudc, né vo hinh.
NO co thé chiém tdi 0,04% khong khi nhung chung
ta khong thé nhin thdy. Chung ta chi nhin thdy khi
hai nudc lanh ngung tu thanh nhiing giot nugc bé
xiu, nho va nhe nén troi trong khong trung, dé chinh
[a nhiing ddm may.

y P

HANH TINHNUGC
Chi c6 1/3 bé mirt Trai DAt duoc
bao phu béi dédt, dd. Phin con lai
la nuéce. Gan 97,5% lugng nude
nay 12 nudc min & bién va dai
duong. Dudi 2,5% la nuée ngot
& song, ho, ddc d4. Chua dén
0,01% lugng nudc ngot nay c6
sin cho chung ta st dung, & cic
song ho.

A DAI DUGNG BAO PHU
Gidn mét nia bé mdit dia ciu la
nuidc ciia Thdii Binb Diiong.
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Hdéa htu co

Nguyén t6 hda hoc cacbon ¢é rit quan trong déi véi cac
sinh vt s6ng nén c¢6 hin mot nganh khoa hoc
riéng chuyén nghién ctu n6, dé chinh la

nganh héa httu co. Cac nguyén ttt cacbon ‘ | N 4
c6 thélién két véi bon nguyeén tii khac, cé6 . N

nghia ching ¢6 thé la thanh phin ctia
nhtng phan ti dai, phic tap v6i nhiing

dac tinh rdt dic biée. Nhiing phén ¢t nay

chinh I cdc hgp chit hitu co. Chang la

thanh phin ciu thanh nén céc lodi dong o

n

vat, thuyc vat, cdc nhién liéu héa thich nhu
diu mo, than d4 cling nhiing hop chdt ~ /
httu dung nhu chét déo, xing va thudc.

WOy
Cic chit hiu co
nhiéu gip 10 lan cac
chit v6 co (ttic nhiing
chét khong chira
cacbon).

CHU TRINH CACBON

Céc sinh vat chiém khoang 20% lugng cacbon.
Nhung trén thé gi6i chi c6 mot lugng cacbon hitu han
cho nén mudn cdc dong var, thyc vit méi ra doi va phéc
trién, cdc nguyén tif cacbon phai tdi ché. Dong var, thuc
vét chét thi rita ra trong dét, téa khi cacbonic vao khi quyén.
Ciéc loai thyc vét sé hdp thy khi cacbonic théng qua qua trinh
quang hgp va bién né thanh chét dinh duéng. Céc loai dong véc
in thyc vat ting trudng nho cacbon va ldy nang lugng i d6. Ching
giai phong khi cacbonic khi tha. Cacbon ctng cé trong cc dai
duong va trong cdc nhién liéu héa thach dudi long dit.

» XOAY VONG Mdi nim, khodng 100 ty tin cacbon tudn hoin gijia
thiic vdt, dgng vdt, dit va niidc trong chu trinh cacbon.
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