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Hudng dan st dung sach

Trohg modi bai hor gdm cac ndi dung sau

r

MO BAU

@ F Khdi dong, dat vin dé, goi ma v tao himg thi vio bai hoc

HINH THANH KIEN THU'C M

}IIG'-}I dong hinh thanh kién thuae mdi qua wiée

quan it hinh dnh, thi nghiém hedc trii nghiém thye té

@ % Thio luin dé hinh thinh kign thitc méi

@ % Tom it lcié‘g'thﬁt-'mgx_;g- ldm

LUYEN TAP

@ % Ciing cé i{iﬁ};}hﬁ@tﬁ v rén luyén ki ndng da hoc

VAN DUNG

@ Vin dung kién thiic v ki ning da hoc vie thc tién
cudc sdng

MO RONG

%Giﬂi thigu thém ki€n thie va dng dung lién quan dén
bai hoc, giup cac em L hoc & nha

Hay bio qudn, i gin yich gido khoa dé dank ting
cidc em hge sink Idp san!

E. []H, i
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Clac em hoc sinh, quy thay, cé gido va quy vi phu huynh than mén!

Sach gido khoa Vatli 10va 11 d4 giop cdc em trang bi nhitng nén tang vé mat 58 kign theic
chat Vit I Cd hoc, Dao dong, Song, Bién tradng v Dong dién khong déi. Trong tiing
chiang sach, ti nhitng kién thiic nén ting, cac em co the vin dung dé giai thich nhidu
hifn tuigng trong cude sdng cing nhit nhiing dng dung ciia vat 1 trong thae tien. Ta do,
ta thay vt li ¢ dnh huding siu rdng d&n moi linh vife tronge dai song va ki thudt, Vigc hoc Gp
va npghién ciiu vit I giap phat trién ¢d khoa hoc co ban vi khoa hoe g dung, gop phin
quan trong trong syt phat trién khoa hoc ka thude vickinh t8 & tim quic gia.

Sach gido kkhoa Vit i 12 gém 4 chuong, mang dén cho cic em nhing kign thiic vt 1i v
Wit 1 nhiét (Chifang 1), Khili titdng (Chifong 2), Ti trddng (Chitong 33, Vat li hat nhin
(Chuivng 4).

M1 chutny duve chia thinh mot 6 bai hoc, moi bid hoc gdm mit chudi cac hoat dong
nhim hinh thanh ndng e cho hoe sinh bao gdm: khéa dong, khdm pha, luyén tap, vin
dung, md rong v cudi mol bai hoc s¢ co hé thang bai tip giap hoc sinh ren luyén va iy
dinh gia kél qud hoe ap cia minh, Hoe sinh of thé tra cdu nhanh cic thudl ngt khoa hoc
litn quan dén bai hoc difa vao bang Giai thich thuat ngd cudl sach.

Sach gido khoa Vi IF 12 thudic b sdch gido khoa Chdn (r8i siarg fao cia Nha xodl bin
Gido duc Viet Nam duge bién soan dia trén dinh hudng phat trifn pham chét va ndng
lfc newtdi hoe go didn kién d€ hoo sinh phil (rién 1! duy khoa hoe dudi edc db v I,
tang cuidng kha ning vin dung kién thiic, 1d ning vat i trong thuc tien duidi sy giap 4o
clia gido vign,

It mong nhin ddge su gop ¥ caa quy thay, ¢d giao, quy vi phy huynh v cac em hoe sinh

dé sach ngay cang hoan thién hon,
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ﬁ}@ SU CHUYEN THE

- Mé Rinh déng hoc phin 1 so fuge vé eau trie cbia chiat rdn. chat 1ang, chat khl.

— 5 [ugc mot sa hien tuong vat I i2n quan dén suchuyén thé: su neng chay, sl hoa hai
~ Khai niem nhiat nong chay rigng, nhigt hoa hal rieng.

@ Trang cong nghiép, noui ta <o theé tao
ra cac hop kim, ¢ sdn pham dac kim loai
hang cich niu chay kim loai va ddvao khudén
(Hinh1.1). Mat mnudic duoc dun stiva tigp
tuc dun thi lweng nude trong 4msé can din
(Hinh 1.2). Trong cac qua trinh trén, kim

loai va nudc da co su Fhu}rén thé nhu the A Hin 1.1, Kim loal néng A i 13 f i
nao va qud trinh chuyén thé niy twin theo chay dang duwc dé vao khuon dang séi
trong nhd may

nhiimg quy luat nao?

&) MO HINH DPONG HOC PHAN TU VA CAU TRUC VAT CHAT

'3 Mé hinh d6ng hocphén ti & o T8
Dé pidl thich cac hién tagng nhiét quan sdt ddcic nhu: sif tdn & | o RS
lai clin cde Lthé, sy truyén nhiél, sy ndng chivy, sy bay hai,.., %‘;' 7 & R J
cic nha khoa hoe di dua ra md hinh i thuyét khai quat v& B IF"i,-,
ciu tao chat, gol la md hinh ddng hoc phan ti (Hinh 1.3). i =
A Hink 1.3. Cac phan tir chuyén ddng
khéng ngimg thee mol huidmg

M0 hinh dény hoc phin 1 gbm cic noi dung g bin:
~ Vil chiil duigic ¢y Lao béi ot s& il lén nhiing hal ¢ kich hede rdl nho 20i Li phén (@',
(.ﬂﬁa CAC lﬂ'ﬁa_tim ci khtﬁi}gcai:h
- Cac phm i {}m}iéh dong ]sz]:fﬁng ngling, gol 14 L'Em}:@n dong nhidt. Cac phdn ti
chuyén tﬁmg nhiél ciurg, e nhanty hi 11[11%[ o cia vl cing. cao.

— Giia cde phin tii ¢6 cde hic tiong tﬁtl.{hltt Vi ﬂh}'}

"R win vl Khi e due i laa 0T cde ngnycn bl Claing dice cot i cic phin 0 den nguayon o
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» Cau tric clia vat chat @

Wat char xung quanh ching ta thdding ton tai pha bién & ba L Meu che tinh chit cia chdt e,

thé co bén 1 ran, long va khi, chit [ong, cht khi vé hinh dang
va the tich cla chiing. Cac tinh

(3 thé riin (xét v&i chit rin két tinh'), cic phan t0 it gin chit ndy duoc gii thich nhu

nhau {khoing cdch trung binh gitia cde phiin 10 o6 kich thé nao!
thutde phidn 1) va cde phan (T s8p xép od Ledl W, chil ché

; ey i p 2000020
(ITinh 1.4a,), g tegng tde gita cac phin 1 rdt mgnh, gia ggggg gg "
ho ching khéng di chuyén td do ma chi co thé dao d¢
cho chiing khéng di chuyén tg do ma chi co thé dao dong 00666088 ;
quanh vl tri cin bang xdc dinh (TTinh 1.4 ). Do &6, wit rin 290080
Iudn cé the tich va hinh dang riéng xac dinh (Hinh 1.5). Ay Thi rin &)
TS P : . 3 [edia chidt rin két tinh)
0 thé lhi, cac phin td & xa nhau (khodng cich trung binh
oitia cde phin L0 1dm gdp hing chye Bin kich thyde cia ching) e® g@ :’i‘:g;‘l @ ‘
(Hinh 1.4a). Tufe Widng e gita cic phin W rdl yéu (el @@ ® e @@"G ® i
tritging hgp ching va ¢cham nhau) nén ¢ac phin o chuyén e
dong hoan toan hon loan (Hinh L4b,). Do d6, khai chit khi o Thé ldng 4
khiémg o6 hinh dang va thé tich féng ma no cd hinh dang v
thé tich cia binh chiiu nd vi o6 thé nén duve dé dang. o @ Q

@ @ b,
Thé ldng diutge cor 13 trung gian gifia the khi v thé vin, - ® o
Khoang cdch trung binh gifia cdc phin ti trong chat long ) i)
Thé khi

Ién hon khoang cach trung hinh gita cac phin &0 trong
A\ Hinh 1.4, 5u sdp xép {a) va chuyén
déng (b) clia céc phin T & cac the
phén tif trong chét khi (Hinh 1.4a,]). Lyc tdong tic gida rén, léng, khi

chit rin va nhd hon kheing cich trung binh gitta cic

cic phin W0 & thé g ldn hon lye theng e gita cie
phin t0 & thé khi nén ¢iff cde phin i khong bi phan tin
ri xa nhau, do dé chil ldng b thé tich rigng xic dinh.
Lyc Lieng e ndy chua do ln oha trong the rdn nén cic

phan i & thé long ciing daa ddng quanh v tri ¢in bing
nhing cac vi tri nay khong co dinh ma ludn ludn thay doi 4 Hinh 1.5. MBtle hoa <o

2 e H ; - hinh dang va kich thudc xdc dinh
{Hinh L.4h.}. Do do, Ehai chat long rat kha bi nén, no cd thé

tich xdac dinh nhiing khdng ¢) hinh dang xac dinh ma ¢o

hinh dung ciia phin binh chita né (Binh 16) - ‘iwli’ —
Lu y: Riéng wdi nudc, khodng cach trung binh gifa cic ';‘

phan tif & thé lang nhé hon khodang cach trung hinh giia cac -
o A e s A Minh 1.6 Khdi nude tra trong am
th £ & the ran (mide dd}. va trong téch ob hinh dang cha phin

&m vd phdn tédch chira nd

Ko muye 2. ncing chéy,

Sl
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Khadng cich Rl gan nhay (o6 lich  Xanhau

aia cie phan Wi Uhatde phin o)

Su sip wip et Uty Bt trit tud b
cic phin Li

Chuyén domy Chi da dénmz quanh v Dao dimg gquanh

clia cde phantlr  rlcinbing cédinh vl cin béng

Rit xa nhau (gdp hing chugs
lin kich thudc phin b

Ehding ob et tu

ClhnyEn déne hin loan
R -5

luGn ludn thay déi

F s
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b Tl

Cua vac mo hinh déng hoc phan td, hay gidi thich hién tuong: Md lo nudc hoa va
dat & mot goc trong phéng, mat [t sau, ngudi trang phong cé the ngdi thay mai

nudc hoa.

&P SU CHUYEN THE CUA CAC CHAT

Trong chdong trinh 16p 6, cac cm d3 bidt su chuyén thé la
qud trinh chuyeén tif thé nay sang thé khdc cia vie chat Tuy
theo didu kién tic dong (nhiét 40, dp sudt) ma cac chat o
thé & cac the khac nhau (Hinh 1.7).

Vidy 1: Thép trong didu kién thitdne & Lhe rin, nhung khi
dua vio ndo lrong 1& luyén kim thi chuyén sang 1hé ldng
{5y ndng chiy). Sau dé d€ ngudi din, thép & Lhé long sé
chuyén lai thé rin (s déne dic) (Hinh 1.8).

i Hinh 1.8, Thép duwe dua ra khdl khudn
w3 4 ngudi trong nhi mdy luyén theép

®

'~ Néu tén cdc qud trinh chuyén
thé qua lail gifia cac thé (dn,
Itng, khi) cla vt chat ma em
{fa hiw?

A\ Hinh 7.7. C4c qus trinh chuyén
thé clia wat chit

7



Vi e 2: Mt s8 chit rdn nhat iodine (i-0t), bang phién, di kho
{CO, & thé rin),... 6 khi ning chuyén tnic tiép 1 the rin
sang the hoi khi nd nhan nhigt. Thién tagng teén ogi 13 s thang
hoa {Hinh 1.9), Ngndde voi s thiing hoa 13 s ngung két.

(J phén tidp theo, ching ta s& tm hidu hai qud trinh chuyén
thé thuong gip trong cudc séng, da la s nong chiy va s

hod hoi.

&) SUNONG CHAY
Su nong chiy 1i gqua trinh chuvén tli thé ran sang thé Limg
¢lia cae chat,

3 Surnéng chdy clia chat ran két tinh va chat ran vo dinh hinh
Cén cti vao chu trie sip x8p cia cde hat (phan 0, nguvén ti
hodc ion) tao nén chat ran, neadi ta chia chat ran thanh hai
loai: chat ran két tinh (chat ran cd cin trie tinh thét) nhu
thach anh, madi in, kim cdang, hiu hél kim logl, nude di.. .,
va chit ran vii dinh hinh {chit ran khing o6 ciu tiie tinh the
nén khéng ¢é dang hinh hoc xdc dinh) nha thug tinh, nhya,

sOcila,

O

A Hinl 1,16, M& hinh cdu trac lap phusng oba tinh the mudi an

0 hat diiee sl 2@ép theo made dang hinh hoo khtng gian <3 dinh. min hedan

||

7

A Hink 1.9. Migng 84 khd
chuy€n sang thé hoi

3. Lay vi duw minh hoa qua trinh
chuyn tir the 1ong sang the ki
va nuoc lai.

=

. Hay md ta qua trinh ndng chay
cia mudc @3 (Hinh 1.11a) ¥
thanh scéla (Hinh 11101

A Hinh 1.11.
cif Wode paitse Jd Jovg edng chedy;

by Thant sacdla dang oong chdw



Suf ndne chay cien chilt vdn kEt tinkh

Khi nung ndng lign e mol vl dn kél tinh (vi dy nuide dd),
nhict dé clia vat ran ting dan.

Khi nhiét d6 dat mot pid tri xdc dinh goi 13 nhiér &6 nong
chiy thi vit bat diu chuyén sang the léng vi trong sudl qud
trinh nay nhiét d§ cia vit la khong dai.

Khi todn bé vt rin &3 chuyén sang thé lone, 1iép tuc cung cip
nhiét hiong thi nhiét dd cia vt s 118p tue ting (Hinh 1.12).

Nhui vy, chat rin két tinh ¢ nhigt &6 ndng chay xic dinh
{&mdt dp sudt cu thé). Bang 1.1 cung cfp gid tri nhiét dé ndng
chidy clia mdt 58 chit rian két tinh phd bidn & dp sudt riéo chudn,

¥ Bdng 1.1, Nhigt & ndng chiy cda mdt 56 chit rdn k2t thnh phé bidn

& dp sust théu chudn
Chiitrin | tht a0 : Mﬁﬁ i .
noug chiy ("C) néng chiy (°C)
Woliram 3422 Bac Yl
Nit | 520 Mhiym 55
Thép 1 300 Chi 337
Ping di REE Y hide 332
W 1 053 Nuiic dd U

Stf uiug chay ciia chaf vdn vo dinh hinh

i i e i o e i = o i e = m T = i il e

@

5. Quan sat dd thi & Hinh 1.12, ti
o inhan xét vé sir bién 087 niiét
fiv iia chat rin két tinh va chat
ran vd dinh hinhitrong qua trinh
chuyén thé tif rin sang 1ng.

F
gL i | )
(i Ths léne

i Theri gisin
il )
A Rinkr 1.12. 946 thi phachea su thay
ddl nhlét &6 thea thid glan trong qud
trinh chuyén thd tirrdn sang léng cda
chEt rhn k&t thnh [dudmg &n tud mau
xanh] ra cha chat ran »6 dinh hinh
[eurdmugg neSt JO0E v did)

Khi nung néng lign e vil rin vo dinh hinh (vi du thanh sdcdla), vat rdn mém di va

chuyén din sang Lhé ldng mdl cach lién Ly, trong qud Lrinh ndy nhigl dd cia vl ting lién Lyc
{Hinh 1.12}. Do do, wit ran 6 dinh hinh khimg cé nhiét 46 nong chay xie dinh.

Khi dun nong dén mat uhiét dé nao do, vat rin bit diu chuyén trang thai tif rin
sang lang (stf nong chdw), Chil rin kél tinh ¢d nhigl 86 ndne chiy xic dinh
(& bl dp sudt cu thé), Chilt rin v6 dinh hinh khéng ¢6 nhiél do néng chiy xdc dinh.



» Gidi thich su néng chay clia chat ran két tinh
8] ip sudt khong 61, cde hat & the rin lién két char ché wii
nhau, chimg dao déng quanh cdc vi el ¢in bing xdc dinh,
Khi nung néng chat rim, cdc hat o cung cdp nhiét ning
lam the &6 chuvén dong nhiér cla nd ting lén, muc d6 trit
t trong ciu trie cila cdc hat piam di. Khi dat dén nhiét 45
néng chdy, chayén dong cha ¢dc hat gidng nhi chuyén déng

ciia cdc phan ti chit long, do la qua trinh nong chiy.

iy,

@®

6. Van dung md hinh @dng hoc
phan tir, hay gidi thich sundng
chay cia chat ran két tinh,

ey

&

'\-\.v.ﬂ

Méu ung dung cla su nong chay trong céng nghiép luyén kim, han dign, thuc phﬁm.}

®

» Nhiét ndng chdy ridng
Xeét mit khol nudic d4 6 theé ran oo khdi loong w6 dp suat
ligu chudn {1 alm) duge dun néng bang mél ngudn nhiél cd
cong sudt khing ddi. 'Lhuc nghiém cho thiy, trong khodng
theii gian 1! loe bl ddu ndng chay dén khi nong chidy hoan
toan, nhiét &6 cia nide da hau nho khang ddi mic do na
van nhin nhiét ligng (0 ngudn (doan BC trong Hinh 1.13,
nhiét do nuide da om dinh & 0 “C). Nhiét ligng nadge di
nhan duge trong qud trinh ndng chay nay U 18 vai khoi
ligng cia no.
M rimg nghién cliu w8 sy nong chiy v cie chit ran két
tinh khic, ngudita ciing thu duge két qua tidng u;
{h=mr (1.1}
Tromg do, 2 1a nhiét higng khai chit thu vao (donvi1a )
il khén liging cha khdi chil {don v like) A 13 hang 38 phy
thudc vao ban chat cta chit ndng chay, goi la nhidt nong chay
rigng cla chit da (dan vi 1a Tkg), Bang 1.2 cung cip gid (i

nhigt ndng chay riéng clia mét sa char & ap sudt tidu choan.

(|| S

Tir Bang 1.1, hay gidi thich tai sao day tic bing dén soi ddt thding dwotc am béing wolfram,

Pl o 4
(L

1410

4] ¥ A
A ---""'.F‘.:J:;i __'E-;f [Mien zizm

—# {phiil]

A Higth 1.13. 56 thi minh hoa
su' thay dél nhigt dé <ia nudc theo
thizi gian khi nhan nhiét v chuyén

cac the

£ Duan sat Hinh 1,13, sacdinh cac
qua trinh bign 461 g vl moi
doan AR, BC, €D, DE,
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W Bang 1.2, Nhi&t néng chiy riéng cia mét s8 chéit & dp sudt tidu chudn

Chat rin Nhigt nong chiy rieng tJfkg)
Muiic da 334 15F
Mhimn RN R
sal 2,77 1
2hi 0,25 10°
R Las. e
Winng P o
Thige RN H B RS

Nhiét nong chdy riéng cta mdt chil o6 gid tri bing nhiét lueng cin cong cdp cho Lkg
chat do choyén hodu lodn 7 Lhe fin sang the ldng tai nhiétl 46 nong chiy:

'.-!_, T

Eii]

o

@ £2é han cac linh kién b dit trong mach dién 6, ngudi tho sira chira thuding s dung
ma han dién dé |am nong chay day thiéc han. Biét rang loai thigc han s dung |a hén
hap ciia thigc va chivdi ti 18 khoi luong 12 63:37, khoi lugng mot cudn day thigc han
la 50 g. Tinh nhiét lugng mé han can cung cap dé 1am nong chay hét mot cudn day
thigc han & nhiét d& néng chay.

i,

&) SU HOA HOI

Cac em da bigt s hod hdl 13 qua trinh chirén tif the long sang the khi, Sif hod hai thé hién qua
hai hinh thive: sd bay biai vi su s6i,

» Subayhai
Vi dig @

8. Dy dodn cdc yéy t6 dnh hudng

I . , PO e ; fén tic 48 bay hai cia nuic
hivi thong qua mdt thodng (mét tidp xac wdi khang khi). trang Hinl 1.1 4:"

Xét sg bay hoi cia nude (Hinh 114}, cdc phan td nude bay

Dién tich mit thodng cang 1dn. to¢ dé gio cang 1on, nhiet

O cang cuo va di Am khing khi cing thip thi téc 46 bay hot

nude cing nhanh, S¢ bay hai nudc xdy ra & nhi¢l dé bil ki

Vi cdc chat long khac, hién tiiong cing xdy ra tuiong t. M :
Déng théi véi sif bay hai, clng sdy ra hign Wigng cdc phin . t* i
tif kehi o Lai o phia trén mat thodng chit long w3 chuyén vithé . ___ .

A Hinh 1,14 Mude bign bay hoi

Iomne, eoi [A s nedne L, ]
£ 2911 30 HEEDE W d# lai nhiing tinh thé mudi

i s iR
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r-‘.','.f_'i;
= Suf hoih higt iy ra LreBn bé mil chilt long goi 13 sy bay
hat. Sy bay hot xdy ra & nhigl do L ki, @
Toic d6 bay hoi ciia chil 1dng cang nhanh néu dign 9. Van dung md hinh déng hoc

tich mdl thodng ding 1én, 16 dé gio cing lon, nhigl phan tii, hy gidi thich nguyén
. =t 4 - : nhan gay ra su bay hol.

dd cang cao, va d¢ Am khong khi cang thap.
Gridf thich sy bay hai
Cac phin td & bé mat chdt long tham gia chuvén dong % b &
nhi¢l, trong dé cé nhirng phin W chuyén ding hudng ra =5 E_;F ® ol 0P ot

: o i 4 o 3 3 N ] i) B

ngoal chit long (Hinh 1.15), Mot & phin w0 chat long nay P ff L ":. &
o dong ndng di lon, thing lde tdong tic gitta cac phin A Hinh 1.75. Céc phantita, b, c

tif chit 1ong vai nhau thi ching ¢é thé thodt ra khoi mit
thadng, ted thanh cic phan t hai.

Tidc dung cita sif bay hoi

Nudc Ll song, hé, bifn,... lign e by hoi o Lhanh oy, sodng mo, nwia, [m cho khi hio
didn hod, thuc vit phit triémn. Su bay hoi c1ia muide bien dudoc tng dung trong nganh sin xuit
muéi. Sii bay hoi cia cac khi ammonia (NH, ), difluoromethane (CH L) con goi 1d R-32_..

diigic sif dyne trong ¢ac thidt bi lam lanh ahat t0 lanh, mady digu hod khéng khi,

@)
)

:&p -a . - e o - L] 3 2 Y e - i £ I
1. Gla s dugce giao nhigm vu cat gid va bao quan mat litcdn, em hay néu cach thuc

hién trong digu kiégn thue t& sdn o cla gia dinh.
2. Rau xanh sau khi thu hoach thuang bi héo rat nhanh khi €€ ngoai nang. Vi sao lai
¢o hign tugng trén? Lam thé ndo dé han ché diéu nay?

¥ Susoi
Vi du
Bun mdl ndi mode Ledn bep (Hinh 1.16), nhiél lugng 1 ngon 1 lruvén dén ndi nddc lam
nhiét d6 cia nude ting dan. Khinhiét dd clia nude dat dén mit gid i zdc dinh (khodng 100°C
¢ dp suit tidgu chudn), cic bot khi ndi Ién tif ddy ndi. lon dén vi v6 ra trén mat thodng dé cac
phin tit hat ndde trong bot khi thoat ra ngoai.
Lam thi nghiém wii cac chit long khac nhauw, ngadi ta nhin — —
thiy: i ap sudt tién chuan, mdi chat Iony s6i o nhiét dd xdc - -:ﬁﬁ‘&::ﬁd
dinh; khi dp sudl khi trén bé mat chat léng ting lén, nhiél , LAY & -

dd 861 cia chit Long cang ting 1én. Bany 1.3 cong cip gia tri

nhiét dé séi coa mot sb chat lane & dp sudt tidu chuan,

o

A Hink 7.76. Nude séi trénbép

12 1l

chuyén déng huéng ra ngoai chit lang
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W Bang 7.3. Nhigt db s8i ca mot s& chit lng & ap susit tidu chugdn

Nhiét d s6i ("C)
Ruicii 7$,3
M 1iH
Tis 5,2
Thiy hod 240
il 182
Thug gim A57

54 hod hoi xiy ra & bén trong ¥ (rén bé mat chit 16ng ool 13 sif 861, S0 séi xdvea &
nhiét d6 261, Nhiét dé s61 ciia chit long phy _thufu:;-_ ap sudt khi trén mit thodng v
ban char clia chit long, Trong sudt thai gian sii, nhigt do chit hfm_g khéng thay déi,

Gidi thich sif $61 cua chdl lang

Khi dun chit lang dén nhiél d& s6i, do liép lye duge cung @

cp nhigl lugng nén cic phan 10 chil Jang chuyén dong 3 duny. 6 K g Hac

nhig¢l manh hon, lam phd v& sy lign kél gita cdc phin 16 vl £, i thich nguyen nhan

¢hél lang vdi nhau, phan (4 chdl ldng chuyén sang phin L qdy ra sy s6i cla chat long.

hai, Hign Liging niy xdy ra vadi LAL cd cde phin LT chil long &

bén trong va trén bé mat khai chit léng.

¥ Hhigt hoa hairiéng

XéL khai nuide long 06 khdi lugng m duge dun ndng béi ngudn nhiét. Thuc nghiém cho thiy, khi

nhiét dg dat xfp 1 100 7C & dp sudl Héa chuan, nude bat ddu s01. Trong qui trinh s61, nhiél do

el e hito nhe khong dai 1 100 7C (doan DE trong Hinli 1,13}, Nhiét higng mide nhan duge

trong qua trinh hod hoi 118 w61 khéi luong cha né.

M rong Lhi nghigm vé sy hod hai cia cic chilt khide nguidi ta cing thu duge k&L qué Liong (s
(} = mL (1.2}

Trong d4, €113 nhigt lugng khai chit ldng nhin vao (don vi 13 Thm 1a khéi Ligng cla khdi

chdt léng (dan vi la kgl 1. 13 hing 58 phy thude vio bin chit chit ldng hod hai, oo i nhidt

hod hai rigng (don vi 13 Tfke),

Bang 1.1 cung cdp gid tri nhiét hed hoi riéng clia mét s6 chat & nhiét 4§ 61 va ap suat

titu chudn.

W Bang 1.4. Nhiét hoa heiriéng cia mat 56 chit 1ang & nhigt d s6i va ap suat tiéu chudn

Nhiét ho:i hoi riéng (Tikg)

M 230
ATmmonia i S
R R N
Lither 04,107
Thuy ngin (3o
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=" Nhiét hod hot riéng ciia mot chét long o6 gid tri bing nhiét hiong cin cung cip cha | kg

chit Iing d0 hod hed hoan tean ¢ nhiét do soi:

ity

A

]

nudc trong ndi van soi?

e,

‘%-":‘f‘”l. Ban A mudn dun s6i 1,5 It nu&e bing bép gas. Do so suit nén ban quén khéng tat
bép khi nudc s6i. Tinh nhiédt lugng da lam hoa hai 1 it nudc trong dm do sosudt do. Biét
nhiét hod haoi riéng cda nudc la 2,3.10° Itkg.

2. Tai sao trén nui cag, ta khong the |ude chin trimg bang ndi théng thudng, mac di

@ Trudhc day, @6 khi tring cic dung cu 'y t& diing nhis 3n (keo, kep gap, dao mo tisu phau,..), ngwéi ta thing luic
chiting trana niedc s6i, Gid siecin phai thie fign nhiem v iy nhmag o6 mit savi khudn chi bitigu digt & nhist 43
105 °C, treng khi nhigt 4 soi cda nudc & disy kigntién chuan [3 100 °C, Hay dé Xt phueng n don gian €€ diet

cac vi khuan nay va gial thich.

Plasma

Ngoai ba trang thai guen thuéc cia vat chat (van, [dng va

khi), vat chat can mét trang thai thir tuf 13 plasma. \‘;\5.; a;;’;

Khi nung ndng mat khal khi 12ndénnhiét da rat cao (hodc

chidu vao nd mot chiim bifc xa nang luong cao hoac dat khai A’i’
khi vao mét truding dign tis rit manh), khi ddé x3y ra su ion

hod, Cac nguyén tu, phéan ti bi mat electron trd thanh cac \e
ion duong, cac electron bl bt ra ¢o thé chuyén dong tu do,

Chat khi khi bi ion hod gof la trang thal plasma (Hinh 1.17).

Trang thai plasma xudt hign trong dan huynh quang, tia

set, Mat Tral, cac saa....

-
W'
I

A Hinh 1.17. Thanh phan cdu tao
cia plasma

. Két luan nao dudi day la khdng ding wi
thé riin?
A. Khoang cich gida cac phan td rat gan
nhau (ca kich thudc phan tul,
B. Cac phan tl sap xép od trat ty.
C. Cac phdn tU dao déng guanh vi tri can
bang <& dinh.
0. Cac phan il dao déng quanh vi Il cdn
bang ludn thay dai.

T b

2. Nigt nha may thép mai 1an luyén duge 35 tin

thép. Cho nhigt néng chay riéng cla thép |4
2,77.10° Bk,

a) Tinh nhiégt lrong can cung cdp dé lam néng chay
thép trong mdl 1En luysn cda nhd may & nhist do
nang chay,

by Gi& strnha may strdung khl dot dé nau chay thép
trang 16 théi (ndi ndu thép), Bit khi dét chay hoan
toan 1 kg khi dit thi nhigt lugng toa ra la 44.10° 1,
¥ac dinh lugng khi dét cén su dung d8 tao ra nhist
lugng tinh Juoc & cau a.

) Vigc su dung khi @8t d& van hanh cac nha may
thep cé thé gav ra nhing hau gua gi cho mdi
trudng va doi séng con ngudi?
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rhiet do tiép xic nhau
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A Hink 2.1, Cac don vi do khac nhau
cia nhigt 44 trén nhigt ke

- Chiew truyén nang higng nhigtgita hal wst chénh [Ech

— Cac thang nhigt d6 Celsius va Kelvin,
-~ M hiat do khong tuyst déd,

@ BE o nhiét 43 cla vat, ngudi ta st dung cie loai nhigt ké o6
thandg do khac nhaw (Hinh 2.1}, Cé nhiing thang nhigt 48 nao v lam
thé nao dé chuyén ddi nhigt dd gida cdc thang do &y

&) CHIEU TRUYEN NANG LUQONG NHIET GIFA HAI VAT CHENH LECH

NHIET DO TIEP XUC NHAU

' Thinghiém
* Muyc dich: Xac dinh chidu truyén nang ligng nhiét gitia
hai vt chénh léch nhigt d tiép x(c nhau,
* Dung cy: | chiu nhua nho, | chice ode loat lon (hoac bat)
béng kim logi. 1 nhigt k& thuy ngin ding trong phong thi
nghiém, binh chifa mide néng, nudc & nhidt do phong,
* ‘Lhyc hién thi nghiém:
Bigde 1; D nitdc vao chdu nhaja,
Buiric 2: B8 muicic nong vae cde kim loai.
Biide 3: Ding nhiét k& do nhigt dd ciia nidc trong cbe v
trong chau, ghi két qua do duge.
Buidc 4: Dat coc nuide nong vao trong chau sao cho nadc
lrong chdu khong Lran vao coe,
Buie 5 Pl khodng 1.5 - 2 phaat, san do dung nhiét ké do
nhigl dd cla nudge trong coc vi mide trong chiuw, Ghi két
qua de g,

®

1. Cho hai vat & nhigt db khc
nhau tiép xic nhau, hay du
dndn chidu truyén ning lugng
nhigt gifa ching, D& xudt
phvang dn thi nghiém kigm tra
dif doan,

R | || i 15



Bude 6; Lap 13i bude 5 thém hai lan, nhin xél vé nhigl 3§ cha

nudc lrong coc vi chiu [dn cudi cimg.

* Bdo cao kél qua thi nghiém;

Thta vio kel qua do duge, cho big,

- Nudc trong chau nhga va mudc trong cic kim logi, vat nao

truyén nhiét, vit nado nhin nhigt?

— Chidu truyén ndng hicing nhigt siiia hai vit?

— Qua trinh truyén ning lugng nhiét gida hai vat két thoc

khi nan?

Tit do rat ra két ludn v chidu truyén ning ligng nhiét gida

hai vat chénh léch nhiét do tidp xic nhauw

@)

S Khi cho hai vt chénh léch nhigt 4o riép xtic nhay,
ning huvng nhidgt loén troyén t vt o6 nhiét dé
cao hon sang val ¢ nhigl dé thip hon, Qud Leinh
teayén nhigt kér thac khi hai vit & chng nhigt 46

{trang thai cin bing nhié).

©

2. Trong thai UEL mua dong gia
lanh, clng & trang phong hec,
néu cham tay vao song sat o
clfa 0, ta of chm gisc lanh,
nhirng cham tay vao ban gi ta
civ cam gidc di lanh hon. (o
phil vl chifie ban qd ob nhist 86
can hiern khang? Yisao? Lam the
nao co thé bigt duoc nhist @8
A vat?

S

T NEu mat vai vi du v8 su truyén nang lugng nhigt gitia cac vat va cho higt chidy

truyén nang luang nhigt gitra ching.

&) THANG NHIETDO

Ehi noi dén nhiét do ciia mot vit, ta thudnyg nghi dén cam
giae nomg v lanh” caa vat, nhung do chi 1a tdong doi v
A glde mang tinh chi guan. £¥é do nhiét dé cia mot vit

thi cin 517 dung nhigt ké.

» Nguyén li do nhiét dd cha nhiét ké

Nhiét diy do trén nhiét ki diioe xde dinh thdong qua gia tri
cita mot dud hiong vat I ma dai hicng néy phu thude vo
nhiét dd theo mot quy ludt 34 biét

Vai nhigt k€ thuy nedin (TTinh 2.23), nhiét 46 duge xic dinh
cdifa trén hién titgng dan nd vl nhiégt cia thuv ngan, Thong
qua viéc xde dinh d& cao ofit thuy ngdn & cac nhiér dé khic
nhau, ta xac dinh ditge nhiét d6 can do.

Vi nhiét ké dién tro (Hinh 2.2h}, nhiét d6 ddoc xac dinh
théng qua bidu thic sy phy thude dign 06 cha vat theo
nhiét dé. tr gid tri dién (rd do duge, ta xdc dinh dudc nhiét

dé ¢in do.

||| S

2. Cho bigt nhigt ké thuy ngam, nhiét
ke dign tnd hoat ddng dua trén
RgyEn i at 1 nao.

B

c) {

A High 2.2, 0 RASEE £E thul Rgdn,
B BT E D g o) RS BE B hira]
dien fur
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Higin tiay, Mgt 12 O thé da nhift g bang Gim bién hiding ngoal. Hy tie hidu thang tn va thie i cie yéu cu say:

— Méu nguyén li do nhigt da cia cam bién hing ngoal,
— N cach suf dung nhigt ke hong ngoai dign tlf (Hinh 2.2c) 42 do nhiét do.

¥ Thang nhiét g
Cd thé do nhiét dd cia vit theo cic thang do khdc nhau.
Mot 56 loal thang nhiét 36 (con goi I nhidt gai} thing dung
nhu: thang nhigl dd Celsius, thang nhigl dé Relvin, thmg
nhiét & Fahrenheit {ITinh 2.1).
Thutg nhidt di Celsius
Trong thang nhigt 46 Celsius, chon hai mac nhigt do 1a
nhigt d6 ¢ia nude da (nuide tinh khigl déng bing) dang 1an
d dap sudt 1 atm 1a 0°C va nhict 46 soi cliia nude tinh khiét &
Ap sudl 1 atm 14 100 <C. T vach 0°C dén vach 100 4C dua
thanh 100 khodng bang nhaw, mai khodng (ing vdi 1 "C.
Nhiét dé trong thang do nay duge ki hign la ¢ Pon vila do
Celsius (ki hidgu: "C),
Thang nhiét dé nay duoe 1y theo tén cna nha vt li thién
vian ngudi Thuy Thén 1 Anders Celsius (An-dad Xen-xi-il)
{L701 - L1744}, nguicsi d€ xudt thang do ndm 1742,
Thang nhiét do Kelvin (thang nkiét 46 tuyét doi)
Tronyg thang nhiét do Kelvin, chon hai méc nhiét dé 13 nhist
iy ma tai doé ddng nang chuyén dHng nhigt cia cac phin i,
nguyen ti ciu tao nén cac chit bing khong 14 0 K (gei la do
0 Luyél d6i) va chon nhigl d§ nude tinh khiél 1an 1gi & ddng
thai o thé ran, ling va hai la 273,16 K (Hinh 2.3). Trong
khodng gida hai gid tri nhigt dé nay, chia thanh 273,16
khodng bing nhau, mdi khodng 13 1 K,
Thang nhiét dé nay dudc i theo tade vi clia nhd vt 1, 13 su
nguidi lreland 1 Willlam LThomson (Guy-l-am ' LThém-xionm).
maun ldde Kelvin tha nhit (1824
nay, nhiét dé dugc ki hiéula T, don vi1a Kelvin (ki higo: K.

1907}, Trong thang do

Mot do chia trén thang nhiét 46 Kelvin himg mit di chia
trén thang nhigl do Celsius va 1gi 0°C trong thang nhigt &6
Celsius ng voi 273,15 K trong thang nhiét dd Kelvin.

®

4. K& tén cdc thang nhigt 40 ma

e bist.

5. [ vao cach chia nhigt do
trong thang nhigt da Celsius
va thang nhigt dd Kelvin, hdy
ching minh:

e ; :
06 = e clia khodng cdch

fiifa nhigt o noing chay cia nude
tinh khigt dong bang va nhigt dé
s cda nudic tinh khigl {5 dp suat
1 atmy;

1K clia khoang cich

RVTERT
gilfa nhigt 40 khing tuyét ddi va

nhigt dd digm ma nudc tinh khist
tan tai déng thti & the rn, lGng
v hi i Ap sudt 1 atm).

-l 17




Trong thang nhict 46 Kelvin, nhiét d6 duge ki hidu la T (don +i 13 K). Trong thang
nhiét d6 Celcios, nhidt 46 duge Id hidu La f (don v 13 “C) Mot Ao chia trén thang
nhiét do Kelvin bing mit do chia trén thang nhiét doé Celsius,

» Nhiét @6 khéng tuyét adi
T md hinh déng hoc phin td, nhiét dé cing cae thi chuvén déng nhiét cia cic phin ta
cing nhanh. Khi nhiét 48 gidm thi chuyén déng nhiét cing gidm theo va & nhiét do khong
tayét déi (1 =0 K] thi -::hu*riré“'n diny nhiet cha cdac phin tf déu ditng lai {déng ning cia
chang biing khong). Khi dé, khong o6 su va cham efa cic phin td va thé ning tdong tac
gifta ¢dc phan tit 13 16i thidu,
(=) @
T fep g o : L Sl T 5
= Whigt 4o khang toyér dan (0 K) 1 nhigl dd mi i &, Hay thigt p bigu thic chuyén
do dong nang chu;:ﬁn dong nhiét cia che phan fif i nhiét dé clia mot vattir thang
ciu tao nén vat chit bang khong vi thé nang cda nhit dﬁ Cellsius sar-1g thang nhidt

» Chuyén dai nhiét d6 giia cic thany do

Gai £ 1 gid 1ri nhiél dé cha vil theo thang nhidt 46 Celciug v T Li gid tri nhigl dd clia vl dd
theo thang nhiét 4 Kelvin thi:

T{K) = ()4 273,15
Co thé dp dung bida thiie gin diing:

TEEY =1 (%54 273 (2.1}

—=
f’ﬁl:l"\
I.,& 3

»), \
g 1 Mhiét dé chia khdl khitrong phang do duae 13 27°C, Xde dinh nhidt dé cla khai khi
trang thang nhiét dé Kelvin,

2. Mt nhigt ké cd pham vido t 273 Kdén 1 273 K dung dé do nhiét di ciia cac 1o nung,

a) Xac dinh pham vi do cla nhidt ké nay trong thang nhigt dd Celcius?

b} Méu st dung nhiét ké nay dé da nhiét dé 16 nung dang ndu chay déng b nhidét do
nang chay [a 1 083 <C thi nhiét k& ¢ do dugc khong? Vi san? Em ¢o khuyén cao givé viéc
sirdung nhiét ké trong tinh hudng nay?

W

1. Nhi&t 46 thap nhat cd thétaora
Vat I hign dal da ching t: cac hat khiing thé ding yén, didu nay oo nghia chil ob thé ha nhist
dé xudng gan gia i 0 K nhung khéng thé dat dén gid tri nay. Hién nay, nhiét dé thap nhat méa
cac nhakhoa hoccéthétaonrala3 8107 K,

||



2. Thang nhiét &6 Fahrenheit

Thang nhiét dé Fahirenbeit duge nha vat i ngusi Bdc la Daniel Gabriel Fehrenheit (Ba-ni-er
Ga-ri-eo Fa-ren-hai) dé xudt vao nam 1724, Ong chon hai méc nhigt 6 tudng tng vdi nhiat
ddé cda nudc da dang tan & &p sudt 1 atrn la 32 °F va nhiégt dé 560 cha nudce tink khiét & dp suat
1 atmn la 212 °F. Treng khoang gitia hai mas nhigt 6 nay, chia thanh 180 kheang bang nhau,
méi khodng tng v&i 1 °F, Thang do nay duoc st dung phd hién ¢ céc nudc phuong Tay,
Méu goj Flanhigt dé cda vat trong thang nhigt 4o Celcius va T la nhigf dé cia wat trong thang
nhiét dé Fahrenheit thi:

T{F) = 1,8t (C) + 32

3. Biém ba cia nudc

Thue nghiém cho thay, nude ithe g,
nuidc da {thé ran) va hoi nudc (the khi)
ct thé tdn tai déng thdi tal mdt trang Bitm
thal o nhigt dd va ap sudt xac dinh nong sl
idigm B co nhiégt do 0,01 °C va ap suat
khodng 610 Pa nhu trén Hinh 23], gol 15
diém ba hay didm ba thé cla nudc,

- N&u tang nhiét 46 va gill nguyén
ap suat hodc giam ap sudt thi toan ba
hé sé chuyén sarig thé khi (hei),

- M2u tdng ap sudt va gid nguyen
nhiét dé thitoan bd hé sé chuyén sang

Sop sl (il

e

) Hori

thé lang. Wi

- Néu giam nhiét dg va gitl nguyen
Ap sudt thi toan ba hé s& chuysn sang
thie rin.

TS O Ty
£ Hinh 2.3.Gian 46 mi 13 digm ba cda nudc

. Két ludn nao dudi day la khdrg ding vdi thang nhiét dé Calsius?
A, KT hidu cda nhist di la ¢
B. £ran vi do nhiét dé |5 °C.

C. Chon méc nhiét dé nudc da dang tan & dp sudt 1 atm 1A 0°C
[ 15 tuong dng wai 273 K.

2. Gia 50 mét hoo sinh tao ra mét nhigt ké su dung mot thang nhiét dd mai che riéng minh, gei la
thang nhiét da Z, cé donwila*Z. Trong do, nhigt dd cla nudc dadangtan &1 atmla—5°Z va
nhiét dd nude said 1 atm |3 105 YZ.

a) Thigt lap bigu thic chuyan d4i nhigt 48 tl thang nhigt dd Celcius sang thang nhigt do Z.

b1 Méu ding nhiét ké mdi nay do nhiét do mot vat thi thay gid tri 61 °Z, nhigt d4 cla vat trong
thang nhigt d9 Celcius |& bao nhigu?

ci Nhiét A4 cla vat bing bao nhigu {theo thang nhigt ¢ Celcius! dé sa chi trén hai thang
nhigt di bing nhau?

A8



B‘_%‘ NOI NANG. PINH LUAT 1
dl
CUA NHIET DPONG LUC HOC

= i [iEn hé qitia ndl nang cls vai il nang |uong cla he
cac phan titas ner vat,

~ Binh luat 1 cda nhigt dang lue hoc va wan dung treng

miGt 56 truditg hep dan alan.
- Khainigm nhigt dung rignag,

{ ti khi dong kin ot d& ngodi tri ndng nong (Hinh 3.1, nhiét dd
khiding khi trong xe tang et cao so vdi nhigt db bén ngodi, lam giiim tudi the

; RH 5 ; A Hinh 2.1.9 16 déng kin olia
clia cACThIEE bi bén trang xe. Nguyen nhan nao gay ra sw tang nhiét 6o nay? #&ngoai t ndng néng

&) NOI NANG
» Khdi niém vé ndi nang
Do cic phin it chuvén ddng nhiét khéng neling nén chiing
¢t déng ning. Bong nding phim 14 phy thude vao e do
cfa phén ti. Ngoai ra, do giita cic phin i ¢ luc tdong tdc
nén ngoai dong ning cac phan ui edn 6 the ning tuiong tac @
phin ti. Thé ndng tuong téc phy thuge vao khodng cich 4 thing t6 ndi nang cia vt phu
eitia cic phin W0, Trong nhiél déng lic hoe, ngudi la goi thude vao nhigt dg va the tich
t0ng ddng ndng vi thé ning tieng tic cha cde phan ti e cila vit.
tao nén vat 1 noi nang ciia vt
N1 ning duge ki hidu 1 U, don vi 1a jun (1), Noi ning aaa
vt phu thude vao nhiét di va thé tich clia it

@ N nahg clia mot vat 1 ’mng ﬂﬁl]gdﬁngiﬂtﬁénﬂllgﬂlﬁng tac clia cde pilﬂn tii cifutan.
nén vit. Nt nang cla ﬂ@tlﬁhl«,l thude vao nhigt 4o Tva thé tich Vcia vat.

- » Thi nghiém vé méi lién hé gilla ndi ndng va nang lugng cla
cat phén ti tao nén vat
= Myc dich: Minh hoa moi lign hé gitta ndi ndng cia vil va
nang ligng cia cic phan tif tao nén vit.
# Dung cu: 1 dng nehidm co nit diy kin (khéng qua chat).
oid thi nghiém, dén con.

?_-E m} A e i i A e e i



* Thyc hién thi nghigm:
Buidc 1; Gin 6n g nghiém chnia khéng khi cd not day kin lén - i
gid thi nghiem theo phuong thing ding.

Budc 2: Ho dng nghiém trén ngon Ida dén con (Hinh 3.2a).

i & s |.\'ﬂ‘
* Bao cio két gua thi nghigm: L T JEs,
(Juan sat v mo ta hién tugng xay rawii nut day cia ong nghiém. i b

P — —— A\ Hinh 3.2. Ho néng mot khéi khi
T dé rit ra nhédn xet moi lién he gifia noi ning cia vat va trong ng nghiém €6 nat ady kin

mdng higng cia cic phin ti ciu tao nén vt {hinh a) va két qua (hinh b)

* KélL qua va gidi thich

Sau mét thii gian ngin bi dét ndng, chie nit day bi day bt @

ra khol dng nghidm (Hinh 3.2h). 2. ¥an dung mo hinh dong hac
phan 0, hiy gidi thich hién
tueng chige it bi ddy bt ra
khai éng (Hinh 3.25).

1. Wigc thay d6i luong khang khi
chifa trong dng nghiém cd dnh
hurdng a8 k&t qua thi nghigm

T . " 3 e o khang? Méu cd thi anh hwdng
it dy di 1dn lam bat ndl ddy va khéi dng nghigm. WhaHlE B

Ehi bi ddit nong. khéng khi trong éng nghiém bi ndng L1én.
nhiét d& khai khi tang 1én, nil ning khitang, Theo md hinh
dfng hoe phin 10, khi nhigl di khéi khi ling, cic phin Wi
khi chuyén dong nhigt nhanh hon nén va cham i thimh
dng nghiém nhifu hon va manh hon lam ap sudt khi trong

ong ting 1lén, Dén mdt nhiét &d nao do, dp suat nav tao ra

Thi nghiém (rén ching (&, ¢d mai lign hé oitia ndi ning cla
khii khi vi nang higng {cy the L déng ndng) cia sic phan
i cin tao nén nd. Khi dong nang cua cic phan ti khi ting
thi noi nang ciia khéi khi tng va ngice lai.

(E;"‘l.
o
=

Khi ning hi:jng cua cide phin ti cin tao nén vat tang thi ndi nang cia vat thng v
netge Ll

=\
© ~
Duia vae me hinh dong hoc phan 1, hay gial thich hién tugng qua bong ban bi
maép nhung chua bi thing} khi tha vio cde nude ndng sé phong trd lai (Hinh 3.3).

f’f-‘

al ol
A Hivsh 3.3 ) CQud Béng Ban Bl endos ) Qud Bdng Ban phang i lai khi dgt vio o nudic ndng

iy G || T
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&P CAC CACH LAM THAY PSI NOI NANG
& hat cdeh am thay déi ndi ndng coa vl L thye hién cbng

v truyén nhigt, in
4. Conhimg cach naa lam thay dgingi

nang cia mit vat thoat hé wat)?
Chovidu minh hoa.

» Thuc hién cong
Xt cde vl dua s
Vidu 1: Ding tav 4n manh va nhanh pit-tong clia mat xilanh
chifa khi { Hinh 3.4}, thé tich khi trong xilanh giim, dong tha
ngudi ta thiy khi ndng lén, Noi ndng ciia khi tang 1én.
Vi du 2: Dihing tay chd sat mot miéng kim loal [E&n sén nha, e
k€l qué migng kim logi bi nédng din lén, ndi ndng cia nd Ling, E
Cic gua trinh Lim thay d61 ndél ning nhy trén goi 1 gud
Leinh thage hign comg (goi G L sy thaye hign f.:f‘mg}. Trong
qua trinh thuc hién cong. <6 su chuyén hod tif mot dang
ning hicng khée (vi du tréun i co ning) sang noi ning,
Khi vt nhin cong thi ndi ning ciia vit ting, khi vat thc
hién cong cho vt khidc thi ndi niing ol vl mam.

j‘_u-'
i F}I‘

= Qui trinh thye hién ¢dng L cho ndi ndng cia vl

thigr ddL vit nhin cong thi noi ning tang, vat thuc
A Hiih 3.4, Mén khal khi

hién céng cho vat khac thi n6i ndng oiim.
- A : k EE trong xilanh

oy
it ¥
> Ly vidu minh hoa v& vige lam thay doi ndl nang ca mot khéi chat ran, khdi chit 1dng

va khoi chat khi bang cich thut hign céng trong thuc tién.

* Truyén nhiét
Xét cde vl du saw:
Vi iy 1: L néng khoi lkhi bén trong dng nghiem (Hinh 3.2a)
bang cdch ha dng nghiém trén ngen hia dén con. Khi do,
nidi nang cia khoi khi trong dng nghigm tang,
Vi du 2: Trong qud trinh luvén thep, phoi Lthép duge nung
dén ndng chiy rdi duge dd vio khudn dé tao thanh cie thanh
thép. Sau do thép dige dua ra khdéi kKhodn va dat 1én cde gid

dd d¢ ching npudi din (Hinh 3.5). Trong qua trinh luwén A Hieh 3.5, Céc thanh thép dugc dua
ra khdl khudn va 48 ngudl trang nhd

thep. néi nang cha thép ting roi sau 4o glam ddn. oy i

30 Qe bt baw gdrm wal rém, kb ohdl 10mpg, kb chd kb,
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Cic qud trinh lam thay &6 ndi ning nhi trén goi la qud
trinh truyén nhiét nang (goi tat 13 trayén nhigt). Phan nang
lugng nhigl trao dai eidia hai vl goi 13 nhiél higne,

Trong qua trinh truyén nhigt, khéng ¢ st chuvén hod nang
Iiging L dang mdy sang dang khdc ma chi ¢d sy truyén nii

ndng ti vt nay sang vat khac.

Khi haa viit oo nhiét dé khie nhaw tiép xGc voi nhaa
thi =iy ra qua trinh teuyén nhigt. Qua teinh nay lam
thay déi ndi niang coa cic vil,

» Nhiét lrang, nhiét dung riéng

Thang qua cdc két qud thi nghiém, ¢dc nha khoa hge ditimra

comg thiic xde dinh nhiét ligng mid mél vl o khai lugng m

trao déi khi thay déi nhiét do ti T, (K3 dén T, (K) L
(=mu(T,-T) (3.1)

Trong dd: ¢ la hang s6 phu thudc vao chat tao nén vat, poi la

nhiét dung riéng cua chat &, don vila I/ke K. Nhiét dung

riéng ciia mét chat co gia to hé‘ulg nhiét hiong dé lam ting

nhiét dé cha 1 kg coa chat dé lén 1 K.

() = 0 vit nhdn nhiét luong, nhigt & caa vit ting lén.

@ Gial thich tal sao khi |
hai vat chénh |&ch nhiét
dé tiép xuc vai nhau thi
nhigt dé cua chung sé

| tién dén bidng nhau.

®

5. WEE trudng hop dun mot am
nuiic, nhigt [ugng cin cung cip
cho nudc s thay ddi nhu thé
nao néy khoi lwgng cla nudc
a@ng |en va db tang nhidt 46
Ua nudc cang lin?

() < 0 vl truyén nhidt lugng che vil khac, nhiét do cla vl gidm xuong,

Trong hé ST, don vi do nhigt ldgng 13 jun (T3, ngodi ra nhiél ligng con duge linh theo dan vi

calo {cal},
1cal =4.186 ]

Nhui vaw, ¢ong vi nhiét iong déu la s do do bién thién noi

ning. Cing va nhiét hiogng co

liégn quan ¢hit ché w&i nhau v ¢b thé chuyén hod cho nhau théng qua Wén thign ndi ndng.

W Bong 1.1, Nhiét dung rléng cla mdt 56 chit

s Nhiér dung riéng ¥

Khém B Iyt
it & ] Nuiic da

TWmg 380 Wuie
Chl LA Ediu

Nhiét dung riéng

(o lee I
RN
2 1
4 L5
& S



= 56 dodo bign thién ndi ndng frong qud trinh truyé nhié go B nhiét hieng, Nhiél higng
wilt trao doi {tuﬂm hoac nhin vie) duge ic dinh bing céng thic:
(}=me{T. - T)
Nhiét dung rigng clia mit chit oo gid tri bing nhiét ligng J& B ting nhiét do cia 1 kg
cia chit do 1én 1 K. Biéa thic:
O
e
m(T.—T,)

g .
had 1. Tinh nhiét lugng cdn cung c3p dé dun 3 it nude tir nhiét do 25 “C 1&n 100 =C,
bigt nhigt dung riéng cda nude 13 4 180 Jrkg K.

2. Mot ngudi tha rén nhing mét con dao rua bdng thép <6 khdi luagng 1,1 kg &
nhiét dd 850 *C vao trong bé nude lanh dé lam ting dé cing cla ludi dao. Nude
trong bé oo theé tich 200 1it va cé nhigét d4 bang vai nhigét dé ngoai trdi la 27 °C.
Xac dinh nhiét dé cla nude khi cd su can bang nhiét, Bd qua sy truyén nhiédt che
thanh bé va méi truting bé&n ngoai. Bigt nhiét dung riéng cha thep 1a 460 /kg.K; coa

| nudc |a 4 180 kg K.

Hinh 3.6 mé t3 cdch tao |a bang ma sét trong tinh hudng nguy cip
cila con noud {nh ¢an sudi 3m teong theitiél lanh, nau chinthdean, ... )
khi khiing co bat |3, Hay gidi thith cach tam ra 10a trong tinh hudng nay.

. 2
A Hind: 3.6. Tae ¥a bing ma sat

Bon vi do nhiét lugng va do cong
Trudic ndm 1845, cic nha khoa hoo quan migm nhigt iuong va cong la hai dai lugng thude

hal firh vue khée nhau nén xécdink don i do cong 1 jun (9, don vi do nhiet lugng 13 calo fcall,
Trong da: 1 calo la nhigt luong can thiét dé lam tang nhiét dd cla 1 g nude tii 14,5 °C 1én

|

Marn 1845, nha bac hoc James Prescott Joule [Giem Bo-ret-cot ﬁ_?;'""'ﬂ
Giun) cédng bd két qua thi nghiém xac dinh méi lién hé gita hai = @
don vl do nay U tucng duang cd hoo cla nhigt) vai két qud 13 f%:r '
1 cal=441 1. Trong méd hinh thi nghiem cia dng (Hinh 3.7), cac qua I f‘[
rang chuyén dong dudi tic dung cla trong luc lam che cic canh ﬁ
guat quay guanh truc, Canh guat quay da khuay dang khéi nudc :
trong binh, lam néi nang cda khdi nuac tang [&n, didgu nay duoc *;!h* e ; -
¥ac rhan théng qua su tang nhidgt d6 cla nhigt k&, Thiéng gua A Hinh3.7. 08 Rinh
¥ac dinh cong cla trong lue va nhigt long nuae nhan vao dé  thinghiém xde dinh méllign he
tang nhigt, &ng xac dinh duge mdi lién hé hai don vi do trén, gltta haidan vicalva )

Tir két guia thi nghiém, dén nim 1948, sau khi da cdng nhian nhiét luong va cdng 14 hai
hinh thic bign d&i nang luong cia vat, cac nha khoa hoc théng nhat I3y donvi do cla nhist
lugng wa cong trang hé 53 jun (1) va 1 cal =4,186 1.
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&) DINH LUAT 1 CUA NHIET DONG LUC HOC

Nl nang ¢lia mot var ¢o thé thay ddi theo hai ¢ich: thifc @
hign cong va truyén nhigt, Néu vit dong théi nhin nhigt v
nhan cong tii bén ngodi thi déu lam ting noi ning cila vir, 5 *ekhdikhinhf tong Hinh 3.4,

'Lheo dinh ludt bdo todn va chuyén hod ning ligng thi dé néu taviiadiing tay an manh va
bi€n thién noi ning ciha vit kg téng cong vi nhiét liong nhanh pit-tdng, vila nung néng
mi wit nhan dugc: khi béng ngon |ira din cdn thi

All=A =} {3.2) nol pang oia khi bién thién

By 1 ndi dung ctia dinh lude 1 caa nhiét dong lac hoc. i thé na so vdi truidng hop
khong nung nong? ¥an dung
dinh ludt bio todn va chuyén
hoa nang lwgng, viet bidu thi
16 hé 86 bign thien ndl ndng

cia khai khi vii cdng va nhigt

Trong do: AU LA A0 bién thién ndi nang cia vit.

A, 0L cac gid tri dai s6.

Y nghia v& ddu cdc dai ligng trong biéu thuc (3.2} nha sau:
€J = 0: vt nhin nhiét higng: < 0: vt cruvén nhiét ldong.

A = 0: vt nhin cong A < 0 wat thuc hign eong.

G O lwgng ma khi nhan dugc.
A= A

A Hinh 3.8. Quy uacvé daucha A va G

)

£30 bién thién néi nang cia vat hiang ting cong vi nhiét ldong ma vit nhin dusc

All=A 4 ()

»)

i

Gid st cung cip cho vat mat cdng 13 200 1 nhung nhiét luong bi that thodt ra mbi
trudng bén ngoai la 120 ). Hoi ndi ndng cua vat tang hay giam bac nhiéu?

@®

Hay gidi thich nguyén nhdn gdy ra sit lang nhiét 86 trong 610 6 Hinh 3.1. Nqudi ta thudng s&dung
blan phap dun gian nas 88 han ché s tang whiet 46 khang kNl trang 6 £ trang triréng hup nay?

iR



T oo WNOME
&) VAN DUNG DINH LUAT 1 CUA NHIET PONG LUC HOC

Vidul:

Cung cp nhigt ligng 1,5 ] cho mét khéi khi trong mot xilanh g8t ndm npang. Chét khi ni ra,
diy pit-ldng di mél doan 5 an. Biét lic ma sdl gida pil-long v xilanh of dé 16n L 20 N, coi
pit-tong chuvén ding tlﬁng déw Tinh:

a) BY Idn cong cla khéi khi thie hién,

b} B4 bién thién néi ning cia khai khi

Tom Ll Bai widi
O=15] a) Do pit-ting chuyén ddng thing déu nén lyc diy
d=5cm=005m F ctia khdi khi tdc dung lén pit-téng cin bing vdi

F.= 20N, pit-tong chuyén dgng déu.  Jyic ma sat gida pit-téng va xilanh.
Cong cia khoi khi thae hién 6 dé 16n 1

Tinh: a) |A] |A|l=Ed=F d=200,05=1]
by AU

b} Do khoi khi thic hiégn cingnén A =-1 1
Bxp bign thidn ndi nidng oha khoi khi L
A= aaA=15-1=05]

Vi 2:

Khi lruyén nhiél lugng @ cho khéi khi trong mol xilanh hinh Ley thi khi dan né ddy pil-Léng
lam thé tich cia khei khi ting them 7 lit. Bidt ap sudt cua khai khi la 3.10° Pa va khdng d6i
Lrong qud Lrinh khi dan ndg. Tinh;

a) Dy ban cong cia khai khi thyge hign,

b} Nhiét hivng cung cip cho khéi khi. Biét rang trong qua trinh niy, néi ning cia khoi khi
gidm 1 100 ],

Tim tat Bii gidi

AV =710"m" a) Cong khéi khi thye hign cé dé lén B

P =310 Pa |A|=Fd =pSd=pAV=310710"=2100]
ALT=-1100]

b} Do khdi khi thyic hign cong nén A = -2 100 .
Noi nang cia khdi khi gifim 1 100 [, nghiala &6 bién
thign ALV =-1100].

ip dung dinh hwit | cia nhiét dong lue hoe, nhiét

Tiath: a) |A
by 2

litging cin cung cip cho khi la:
Q=AU -A=-1100+2 100 =1 000 ]
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Vi du 3;
Hién nay, kinh cudng hic (kinh chin lde it t0t) thuong duve sd dung 4é lam mot phin
idng cia cic tod nhd, chung cuf thoadng mai,.. thay the vit ligu gach, bé tdng (1Tinh 3.9),
Toy phién, vao nlwing ngiy mua he, néu

Mg vao nhing can phang ¢d twiding lam

bang lanh aidng hic bi dong kin, ta thutng
thiy khang khi trong phang néng han sovéi
bén ngoai.

a) Tai sac khéng khi trong phéang ndng han
s0 voi khong khi ngoai troit

by Tay d& xudl cdc bign phip don gidn d& A J
lam giam su tdng nhiét cta Khdng khi trong A Hinh 3.9. Tod nha cé sit dung kinh cutmg e

phaneg vao nhiing ngdy mia he,

o

a} Vao mia hé, do mit tréi chigu sang, khang khi tronz phang nhin nhiét ligng (2 = 0). Do
phong dong kin nen thé tich lhi lhing i, lhdi lkhi lhimyg sinh cong (A = 0). Theo dinh luit 1
cita nhiér déng lfe hge: AL = 0+ A = = 0, nén ndi ning ciia khai khi ting, lam nhiégt 49
khong khi trong phong ting, trong phong ndéng hoen ngod teéi,

b} Bién phap don gian a6 Lam gidm sy ting nhiet do cia khong khi trong phing:

— M cita d2 khdng khi dai luu véi bén ngodi, 0 46 [am ndi nang cioa kKhang khi trong phéng
ridm v nhiét do phong glam xmdng.

~ Lip rém cia: Rém thadng bing v day chuyén dung, mau sim, bé mdl hign sdng.
Khi dnh sdng mat troi di qua rém no via bi phin xa (do bé mat, do chat lidu vai), vita bi hdp thu
{do miu sdc, do diy oha vii). Bén canh dd, gitta rém v mal kinh of modt khodng ngdn cich,
lip khing khi nay ¢4 kha ning ngin mét phin sd troyén nhiét t0 bén ngoal vao phong
{do khéng khi dan nhiél kém). Cac véu 16 Lrén L han ché kbl ndng truyén nhiél Lrfc tiép
il bt Tral vao siu bén trong phong. lam nhiét &6 trong phong ting cham hon.

— Tin dm phim cich nhigl: Thim cdch nhigl thudng ¢é cu Lo dic gl (1 nhiéu 1Gp palyester
v chit chang dnh sang tf ngoai), nén khi anh sdng mit trdi chidu vao, tim phim cach nhigt
vira o6 tic dung phin xa (chi yéu wéi dnh sing hdng ngoai), viia ¢b tic dung hip thu dnh sing

{chil yéu vai anh sang tif ngoai) va truyén qua vii cac dnh sang diu wii mat,



Khdi khi thure hign chu tiinh
Khi thue hign mat gua trinh kin (edn gol 14 chu tinh)
(Hinh 3.10) thi trang thai cudi [2) tring vai trang thai dau 1)
Tir dinh Iuét 1 cda nhigt dang luc hoc ta thu dude:
A=A+ 0 =0—-0=-4

Mhu way khi kbl khi nhan nhiét t mial trudng thi nhigt
lugng dd chuyén thanh cong thuc hign ra bén ngoai
Bay cing l& mét phan nguyén tac hoat ddng cla déng oo
nhi&t, nghia la mot ddng co nhigt mudn sinh cong thi phai
‘nhian nhigt,

123

A5 Hinh 5.10. Khdi khi thuc hign
£hu trinh

1. Hé thic nao dudi day 1a phi hop vai qua trinh mét khidi khitrang binh kin bi nung néng?
Aal=4:A=0 B.AU=0: =10,
CAU=/A=0 ChAU=Ch Q=0

2, Mot nguidi co xat mot miéng sat det co khdi lugng 150 g trén mot tdm da mai, Sau mét khoang
théi gian, miéng s&t néng them 12 *C Tinh cédng ma naudi nay da thuc hign, gia surrang 40 9%
céng dé duge dung dé lam nong miéng sat Biét nhigt dung rigng cla sat 13 460 Jikg K.

3. Mat am dun nudc bang nhém cd khai luong 400 g, chida 3 11T nude duge dun trén bép.
Khi nhan duge nhigt luong 740 kI thi dm dat dén nhigt dé 1a 80 =C. Tinh nhiét dé ban diu
cla &m va nudce, bidt nhigt dung riéng cda nham [a 880 kg K, nhiét dung rigng cda nudc
la 4 180 Jrkg K, Coi nhiégt luong méa dm tod ra bén ngodi la khéng dang ké.
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NHIET NONG CHAY RIENG,

THUC HANH DO NHIET DUNG RIENG,
Bai b>
NHIET HOA HOI RIENG

Thiet ké phiang an heac lua chon phuong an va thuc hign phuong an do duac

nhiét dung rigng, nhiet hod hot fliéng cla nudcva nhiet ndng chay iéng Cua nuac
dé bang dung cu thue hanh.

@ Whigt dung rigng, nhiét nang chay rigng, nhiét hod hai riéng |3 cac dal luiong vat 1 d3c teing cho mai chit khitran
i mhiét v chuyén gidra cic thé, Gid tr clla cic dai lugng trén dugic ce nha khoa hoc xdc dink thing qua thuec nghigm.
Way cac dai luong trén duge do nhw the nao thing qua cac dung thi nghiém dan gian & truimg phd thang?

~ ¥ Thi nghiém do nhiét dung riéng cia nudc
* Muyc dich: X¢ dinh nhigt dung rigéng olia nitde,
* Ca 80 11 thuyél:
Cho mot luong nude 6 khoi hiong . va nhiét dung riéng ¢_wio trong binh nhiét higng ke
v que khudy oo khoi lagne mva nhigt dung riéng ¢, Ban ddu binh va nudc g nhigt a4 7
E¥it vio hal déu diy nung cha binh nhiét ligng ké mit hidu dién thé {7 thi dong dién § chay
qua déy trong khoang théi gian 7 s¢ cung cdp cho binh nadc mdt nhigt Ligng (2 lam nhiét
do cita nuidc v binh ting 6t 7, 1én 7. Néu £ vita du dé T nhd hon nhiet A9 s6i cia mude thi:
(=(me tme WI-1)=1L
Neum o == me thita oo thé ba gua nhiét lu'.:_ing_ ma binh nhigt hiong ké va dila khu iy
thu vo, Khi do:
me (F—T)= (i
Nhiét dung riéng cila nitdc edn ding la; ¢, = . B {4,1)
m AT =1}
Tien himh do che gld tri L8 £om, T 1 W d6 Linh duge gid Ui ohigl dung riéng ¢ cha ndde.

e -..-..-h.q._-h.-._.-..-._-.ﬁ.-ﬂ :ﬁ‘
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* Dung au:

-1 hién thé ngudn (1), L 332;3{[:] [S;ﬁ‘! t:;:i;;ii;

- 2 dong ho do dién da nang dung lam vim kké it chign va phang an thi nghiém do nhiét

ampe k& mét chigu (2). dung rigng ia nudc theo cac
— Dyay ndi (3}, gl § sau:
-1 binh nhiét higng k& {co diy nung va que khudy) (1). — Xac dinh cac dai ltgng trung

gian can do va dung cu 48 do
cac dai lugng nay.
— (dch bé tri thi nghigm va cic

- 1 ddng hé do thii gian cb do chia nhd nhit 0.01 s (53]
— 1 nhiét k& ¢ dd chia nhé nhat 1 °C (6).

— 1 ¢hai nuae ¢ nhiét d6 phimg (7). hudctién hanh thi nghigm,
— 1 chigc can dign 1t ¢ dd chia nhd nhdl 0,01 g (8), — Durkin ket qua can thu thap va
w1l s g,

— 1 cong tac dién (9},

A Hinkr 4.7, B8 dung cu do nhigt dung riéng cda nudc
*11¢n hanh thi nghiém:
B §: Bigu chinh don vi do cioa cin 13 g B4 binh nhigl

ligng k& (da gin nhiél k& vi que khudy) 18n dia G, higo
chinh o vé s6 0,00,

B 2:

— Nhdc binh nhiét liong ke khoi dia can, rdt nuidge o nhict do
plong vao binh sao cho déy mung ngap hoan toan trong mide.

— £¥it binh nhiét higng ké chita mide lén dia céan, ghi nhan gia

tri kKhoi luiong m_va nhiét d6 ban dan T, cia nuidic,
Dide 3

- Mic binh nhiét lrgng k& vio mach dién nhu Hinh 4.2, 4 Hinh4.2.50/d8 bé tri thinghiém do
Biéu chinh bién (hé ngudn dén gid tri 6 V. i

R



VAT L2

— Pding cdng Lic, déng théi bim déng hd do thai gian,

— Ghi nhin gia tri higu dién thé U trén von ké v codng do dong dién f trén anpe ke

— Ding gue khudy khudy nhe nhing, lién tuc & mide trong binh nong déu.

— (Juan satva ghilai thai gian tai méi thai didm ma sé chitrén nhiér ké ting thém 1 ", 2 °C,
3°C theo miao Bing 4,1,

Bitdc 4: Ngdt mach dién,

* Bdo cdo kél qua thi nghigm:
v Bang 4.7, Bing =4 liéu thi nghiém de nhigt dung riéng cda nude (56 lidgu mink hoa)
(Vi m = 13000 T, =299,0K U= 1,60 ViI = 2,50 A)

AT=1-1,0

1 i -
i L1 A5thHE -
3 3.0 SR (HF =

— linh gi4 tri nhiét dung riéng ¢ cha nude trong moi Lin do @

va ghikét qua then man Bing 4.1, 2. Bé ¥udl phifung dn khac phuc
— Tinh gid tri nhiét dunyg riéng trung binh cha nude theo sal 50 gilra ket qua niiét dung
i filics g e figng cla nudc vim do dute vl

= 3 gidtritrong Bang 3.1 [trang 23).

— Thiét lp biéu thitc tinh sai s& Ac cOa mitdc, tl da vidt két
quil theo quy dinh.
— Nhin xét v& két qua nhiét dung riéng ofia nitde do duge vadi gid tei trong Bang 3.1 (trang 23],
Gidi thich nguyén nhin giy ra sai s6.
@ BE xudt phutong dn va the hién phuang &n o ahidt durg rigng cla mét kbl kim loal [ddng hode nhidin] bing
cacdung cw thong dung o phong thi nghiem.

» Thinghiém de nhiét ndng chay riéng diia nude da
* Muc dich: Xdc dinh nhigt néng chav riéng coa mide dd.
* Cd sd li thuvét:
Cho mit lugng nudc oo khdi higng m va nhiét dung rieng ¢ vao trong binh nhiét higng ke
va que khody oo khoi ldgng i va nhiét dung ricng ¢ . Ban ddu hinh va midc ¢ nhict do 1
Tha vio binh mét khdi ndde d3 (60 °C) ¢ khi ligng s, nhiét ndng chiy riéng 2. Khi dé,
¢ sif trao ddi nhigt gidia binh nhigt higng ké chita nudc va khi nude $&

— Binh nhiét lugng ké chita midc toa nhiét, lam nhiét dé gidm ti T, xudng 1.

B e IR | ||/



- Khoi mide dd nhian nhiét liong dé chuyén tin the rin sang thé long 0 0°C (273 K} vi ting
nhiet dolén T,
Phuicng trinh cin bang nhiét lic nay:

(e +me -1y =sm +me (- 273)

I.
Néu bé qua nhiél liging Lod ra cia binh nhiél lugng k& va dia khudy thi:
wc (1 — ¥y =im, tme {1 -273) (*)

Nhiét nong chiy riéng cha mide d4 gin ding L
5 omt (F, —T)—me (T —273)

!

Vi cdc gid tii ¢ & bidt, tién hanh do cic gid tri s, o, 4, 1) 10 d0 tinh duge gid tri nhiét
nong chiy riéng /. coa nuée di.

Néu ban déu khal nudc dé oo nhiet ds T, duti 0=C [T, = 273 K) thi vé phal cda cdng thic (%)
cdn cd thém phan ndng luong nude da nhan vao dé tang nhigt dé tir T 1én 273 K. Khi dg,
céng thiic (%) & 1a;

me T =T =im +me (T =273+ e 273~ T}

* Dung cy:
— 1 binh nhiét higng ke (¢ que khuay).
_Coemtide &4 I, Bua vao co 50 |i thuyet va cac

dung cu goi ¥, hay dé udt
phiuang an thi nghigm do nhigt
ning chay riéng cla nudc dd
theo cdc goi ¥ sau:

— #ac dinh cac dal uong trung
gian can do va dung cu dé do
cac dai lugng nay.

- 1 nhiét ké ob dd chia nhd nhit 1 "C.

~ 1 chai nudc d nhiét db phing,

-1 ¢hiég ¢an dién 1 ¢ dd chia nhd nhit 0,01 g

*Tién hanh thi nghiém:

Bugic I: Piéu chinh don vi do clla can la g Par binh nhiétliong
ke (43 pan nhict k& va que khudy) 1én dia cin, hitu chinh cin

vii 50 0,00. — Cach b 1 thi nahibm va cic
Biddic 2: burdic tién hanh thi nghigim.
— Nhiic binh nhiél ligne ké khoi dia cin, vél nudc & nhigt dd  — Dukién két qua can thu thap va

2 .
phong vio binh nhiét higng L€ (Khodng = binh). L

- THil binh nhigt liging k& chita nddc 1én dia cdn, ghi gid tr] khai logng m v nhigl dé
ban ddu T, cha nude theo miu Bang 4.2,

- Liip lai phép do khéi lugng s ca nude thém hai Jan.

B 3: Bt L binh nhiét hivng k& chita nade lén din cim, hiéu chinh cén vé 56 0,00.

32 [k
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Biddi 4

— Whic binh nhiét ligng ké khdi dia cin, cho khéi ndde di vio binh nhiét lugng ke,

— By kin ndp binh nhiél ligng ké, ding que khudy khudy déu dén khi nude di lan hél.
Negay khi nhdn thdy nuidc di viia tan hél, ghi gid trj nhiél d§ 7'cla mide theo mao Bing 4.2,
Buidc 5: t¥at binh nhiét icng leé lac niy lén dia can. Ghi gid tri s coa khdi nudc di theo 1AL
Bang 4.2, Lap lai phép do khdi ligng m_ cia khal mide da thém hai lin,

Ly y: Trong qud Lrinh lum thi nghiém, trinh lim ndée nhé xudng khe & didi dia can vi
mat hién thi sa.

* Bao cao két gua thi nghitm:

W Bang4.2. Bang 56 ligu thinghigém do nhigt nong chay rigng olia nudc da {56 liéu minh hoa)

T T

1 191,92 36,70 !

2 191,94 36,74 :;'E

3 191,90 36,75 i s "
(i tri trung binh - - 03,0 2EE.S

Bi&l nude oo nhigt dung rieng ¢ = 4180 [/kg K.

— Tinh gid tri trung binh cia cic dai lugng me _ m

— Xac dinh sai 50 dyng ay trong phép do cie dailiong 7' T

— Tinh gia tri nhiét néng chay rigng trung binh cla nitde da theo bicu thic 1.2:

= _ (T =T = (T =273) @

.

4. DE yuat phuong an khdc phuc
— Thiét lip bidu thite tinh sai s A% clia nude B, W A6 viél ké sai sl gilra ket qud nhigt ndng

qud theo quy dinh, chdy rigng cia nude 43 vila_ io
~ Nhian xét vé két qua nhiél ndne chiy rigng chia nude d4 do duge vl gld B trong Bang 1.2
itrang 17).

duigic wdi gid ri trome Bang 1,2 (trang 11), Gidi thich nguyén
nhan gav ra sai sdé.

» Thinghiém do nhiét hoa hoi riéng cia nudc

* Muc dich: Xac dinh nhigt hod hai fidng ¢la nitdc,
* Cd sd 1 thuyét:
Cho mt ldgng nitde vio mdt dm dun cd cdng sudt o2 Cap dong dign xoay chigu cho dm
dun, Khi nadc séi, md ndp dm dun dé nuide bay hai ra ngodl lam khai lugng nirde gidm din,
Tiép tyc cdp dién cho dm dun, khi dé cong ciia déng dign chuyén thanh nhiét ldeng lam
nuidic hod haol. Goi Am 1a khoi hicng made bi bay hoi san thed glan ¢, £ 1a nhiét hod hoi riéng
cla nuice o nhiét 3o ol 1a coc

LAm = ¢



Tt dd, ta xde dinh duige nhigl hod hoi riéng cia nude: @
— i (13) 5. Dua van ¢ &8 I thuyet va r.‘ﬁ_c
T A - dung Cu goi § hdy 88 wudt
Vil gia tri +* di xac dinh, ta tién hanh do cac gld triwm, ¢, o phugng an thi nghiem do nhiét
do tinh dudc gia tri nhiet hod hol riéng L cha nude, hné?hn'i riéng cla nudc theo cac
* Dyng cy: i b
- L chiée can dién 4 co dd chia nho nhat 0,01 g B }Eac ﬂJﬂI’l HF l IlH_:I'IT% tmrlxg
- e T ) y gian can do va dung cu de do e
— 1 4m dun nudc siéu toc (loar 1.8 1it). dai long 1y,
- 1 déng hé do thdi gian ¢d dd chia nhd nhit 0,01 s — Cach b trf thi nghiem vi cic
- 1 chai nude & nhiét 6 phing. hucic tiéh hanh thi nghiém.
* Tién hanh thi nghigm: — [ kign két qua cin thy thip va
Huiie 1. ¥U T 50 ligw,

- Blidu chinh don vido cha ¢in 13 g, Bt 4m dun lén dia ¢in
(TTink 4.3}, higu chinh cin v€ 56 0,00,

- Nhic am dun khoi dia céin, rot mdde i ti vio dm dun dén
gid tri khodng 320,00 g

Bude 2 D dm dun chidla nutdic [én dia cin, bil cdng (e J8
bit diu dun mide, Khi mide vita séi, md nip dm dun Jdé
nude bay hai. Khi thdly cin dién W chi 300,00 g thi bal déu
bim ddng ha do thai gian.

Buie 3

—- Khi thy 56 ¢hi trén cdn dién 106 gidm con 250,00 g (15 khoi
ldging i ciia phan nwde con lai trong &m dun) thi ghi nhan & Hish 4.3. BE 4 thi nghiém do
thdii gian ¢ v khdi lagng # theo miu Bang 4.3, nHESthantictiMing s ik

- Lap lai phép do v e khi s6 chi trén can dién t Lin higt giim cdn 200,00 g va 150,00 ¢
* Rio cae két qua thi nghiém:

W Béng 4.3.Bang s4 lidu thi nghiém da nhist hod hoi rigng ciia nudc [s6 lidu minh hoa)
(Bigt dm dun cd cdng sudt = | 500 W, s, = 300,00 g)

!'{5} | L1 Mizh
1 250840 501,01 77 -
2 EL ARA EVIREY 156,14 %
3 [EHRIE | S Lk 233,000 -

- Tinh gid tri coa dai lugng L lrong mai [an do, 10 dé tnh @
sid L trung binh o dai ldgng nay.
- Thiét 14p bidu thic Linh sai s AL cia nude, 10 d6 vigt ket 6. D& xdt phudng dn khic phuc

qud Lheo quy dinh. 52 56 qilfa ket qua nhigt hoa hai
- Nhiin xéL vé kél qui nhiél hod hai riéng ciia nudc do duge rieng cla nudic vt do duoc voi
vl gid tri trong Bang 1.4 (trang 13). Gidl thich nguyén nhin giatritrong Bang 1.4 {trang 13).

gay ra sai so.

i
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&) SU CHUYEN THE CUA CAC CHAT
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&) THANG NHIET DO

Nhiét 40 khang tuyét ddi (0 K): La nhiét dd md i dd dong ndng chuvén déng nhiél
clia i phin U ciu o nén vl chiil bang khong v 1he ndng cha ching 1 16 thiu,
Thang nhigt d: Thang nhiét 4 Celsius ¢ ki higu nhiét 6 13 § va dan v 13 °C; Thang
nhigt 6 Kelvin o ki hiéu nhiét I8 18 Tvi Join i 13 K Tién hé nhiét & gita bai thang do;
T(K) =t (5C) +273,

&) NOINANG

Nl niny ctia mit wit 14 tdng dong ning vi thé ning tuong tac cia e phin ti cio tao

nén vit. Noi ning phu thuée vao nhiét do va thé tich ctia wit.

Cd hai cach 1am bién dai ndi ning 13 thyc hién cong va troyén nhiét,
QB!NH LUAT 1 CUA NHIET BONG LUC HOC

B bién thién néi nang cia vat bang tong cong va nhiét ligng ma vat nhan duoc:

AG=A+0

e i A ﬁ.-hﬂ[ :ﬁ_‘_
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@NHlET DUNG RIENG, NHIETNONG CHAY RIENG, NHIET HOA HOI RIENG
Nhiét dung riéng cia mdt chél ¢f gid tri bing nhidt lugng dé lun ting nhigét do coa 1 kg
clia chit délén 1 K;

i

T~

o

Lrong hé 51, nhiét dung riéng o don vila J/lg K.
Nhiél néng chiy riéng cOa ml chiil rin ¢6 gid (r] bang nhiél luigng ¢in cung ¢ip cho

1 kg chit dé chuyén hodn todn Wi thé rin sang Lhé lang 131 nhiél db ndng chiy:

e
1

Trong hé 81, nhiét ndng chav riéng co don vi 1a Jike.
Nhiét hoa hdi rigng cia mat chat long co gia trf bang nhiét lagng can cung cap cho |
kg chat lang do hod hoi hoan toan & nhidt 36 sdi:

£

tFl

Trong hé ST nhiél hod hoi rigng o don vi [ Jike,

3& H]} B
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THUYET DONG HOC PHAN TU
CHAT KHi

— K& hinh chuyén déng Brown - tinh chat chuyén ding hén loan clia cie phin trkhil,
— Thuyet darig hoco phdr il chéat knl.

@ DEmm i cifu nan (Hinh 5.7) 13 mat thigt bi khdng the thiéu trong linh vie phing chay chita chay ding dé
gidi cliu nhanh ching cAc nan nhan trong trudng hap ho phai nhdy t teén ting cao xubng 48t trong cic vu chay
nha cao tang hoac ding 3t xdy ra. Bérm hoi la mat tam dém duge bam diy khi bEn teong, Nhdtinh chat ndo ma

d&m hoi cd the gidp gidm chan thueng che cie nan nhan trong tinh hudng nay?




&) cHUYEN PONG BROWN
i chitong | ching ta di biét cde phan t0 ciu tao nén vit
chat ludin chuyén dong nhiét. Bing ching nao chiing to cac

phén td chuyén ddng nhiél va djc didm cia chuyén ddng

nhigl La gi?

Nani 1827, Robert Brown (Ra-bsl Bd-rac) (1773 - 1858) L
lam thi nghiém dé€ quan sit chuyén déng nhiét cha cic hat -Jf;'_ *‘:_-_“ﬂ j :
phiin hoa trong mét cde chia nudde biang kinh hicn vi. Két b .:? ” , Tk
qua cha thay, cac hat phin hoa ludn chuyén djng hon loan, T 4 ﬁk\" »
khang ngiling ¢ qui dao 1a nhing dudng gip khdc bEL ki *
{Hinh 5.2a}. Nhiét d¢ cing cao. cac hat phin hoa chuyén s bl R

dong cing nhanh. Chuyén déng ndy duge goi 1 chuyén A Hinh 5.2, o) Mind: hoo g dgo
gd0 khoe céia mdt Aot phdn fad frong o

duy Wed o oo o0 coef el VY pide s

Gidl thich c¢huyEn déng Brown: Cac phin 0 nitde khong hat piidn hoa

déng Brown,

diing vén mai chuyén déng nhiét hon loan, khing ngiing,

Trong khi chuyén dong, cic phan 11 nude va cham vwéi cac @

hat phan hoa td nhiéu phia (Hinh 5.2b). Cac va cham nay I F;%';?égrgfnq‘ 140 4y fa chuyén
khéng cin bing nhau [am cho cac hal phin hoa chuyén A ,

dong hon loan, khong ngting. Do dé, quy dao cia hat phin

hoa ¢c& dang gdp khac v khong theo quy ludt.

Ehi nhiét dd cing cao, cde phin LT mude chuvén dong cing

ihanh, va dip vao cac hat phin hoa cang manh, lam cac hat

plifin hoa chuyén déng cing nhanh.

Ngodira, chu}-'én dong Brown cing dude quan sit trong maod

tradng char khi nhit cac hat bui lo lang trong Khiong Khi,

Gj‘ Chuyén dong Brown la chuyén déng hén loan, khing ngifng, ¢6 qu¥ dao 1a nhimg
duicing gdp khic hit K cia cic hat nhe trong char ng va chir khi,
Chuyén dang Brown chiing to cac phan i chét khi chuyén dong hén loan, khéng ngitng.
Nhigt dé cing cao, cde phan 1 khi chuyén dong cing nhank,

@j

Ta co thé quan sat dugc chuyén dang Brown dai wdi cac hat cd kich thudc va
khéi lugng [dn hon nhiéu so vdi hat phan hoa khéng? Tal sao?
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&P CHATKHI
» Tinh chat cla chat khi

T guan st vi cde phép do thue nghigm, cac nha khows hoc

i mare ra mot 50 tinh chit ona chat khi nlnd sau: @

l"-.n"hll N

£ =1

2 Chét khis 2. Can cif ndi dung bai 1 va quan
) ‘I I S e b b i MR e <At trong thic t& hay néu cic
— Lo hinh dang v the tich ca binh chda no, Uity chat clia chat khi.

— Co khai lugng rieng nho han nhiéu so vai char
long va chat ran.

— D¢ bj nén,

— Cray ra dp sudt lén thanh binh chnia nd. Khi nhiét
A0 ting, ap sudt khi tdc dung lén thanh binh tang.

Pém hai cdu nan trong Hinh 5.1 1a tng dung cac tinh chat nao cla chat khi?
Gidi thich tac dung cdu nan clia dém hoi déi véi ngudi bl nan roi ti trén cao xudng.

¥ Lugng chat

Tudging chil chifa trong mat vl dugc xic dinh difa vao 50 phin 1T duge chita trong vl do.
Bron vi do higng chil 14 mol vi duge dinh nghia nhd sau;
Mol I iong chat trong do chida &6 phin i (hodc nguvén (i) bing
N, = 602,10 mol™
N, duge goi la s6 Avogadro (s6 phin t trong | mol chit},

Mol L mét trong 7 dan vi ¢ ban trong hé 5T da doge gidi thidw trong chiang trinh Vay Ll 14,
Khdi lfgng mol ot mdt chit 13 khoi hidng cda 1 meol chit do, duoe ki hidu 13 M.

Nhu viw, néu mdt mdu vat chit cd khéi Lugng sy, chita N phitn td thi s6 mol # clia miu vt
Jda dugc xae dinde
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&) THUYET BONG HOC PHAN TU CHAT KHI

Tit mé hinh déng hoc phin 60 {(trinh bay & Bal 1) va cic

kit qua thifc nghitm lién quan dén chat khi, cdc nha khoa

hoc da rat ra nhitng ddc diégm chung nhit vé chir khi, poi

Ii thuyél ddng hoc phin (i chl khi, gdm nhitng ndi dung

chinh sau:

Chal khi adm tip hgp vl nhigu cic phan 16 ¢
kich thudic rit nha so voi khodng cach trung binh
gitla ching.

{iac phan ti khi luan chuyén déng hon loan,
khéng neting. Nhiét & cing cao. cic phan ti khi
chuyén dong chng nhanh,

Trong qua trinh chuvén dong, cie phian # khi va cham
véi (hanh binh cha, gdy ra dp sudl lén thinh binh
{Hinh 5.3).

3 Tir md hink déng hoc phén ti
(& bai 1) va tinh chit cia chat
khi, thao ludn d€ dua ra cic
dac diém ciia cac phan ti chit
kh vé:

a) Khodng cach gida cic phan ti
chat khi [so véi chat ran va
chdt lang).

bl lguydn nhan gay ra dp sudt
chat khi.

!'ﬂ'- ';’Kﬂ
U ':‘Ij r 'C"'--\.._
# oo
f':_l r_'r'"""f- * 3 : "f
‘.': &‘ H i N_‘-'in "n:}
y = =
A ar o S ¢
I'--.._E Ot" {.f-:'_f :
g B g
a ‘I.l. W JEI- et f-v

A MHinh 5.3, Cac phan tif khi va cham

vao thanh Binh [(didgm A}

&

trinh s dung. Hay gidi thich digu nay.

# Trong qua trinh bom xe dap, khi l6p xe da gan cang, cang vé& cubi cla mai lan
bom ta cang thay khé nén pit-tong xudng. Hay giai thich.

« Khi san xuat vo binh chiia khi gas, khi oxygen, cac nha san xuat thuing si dung
vat ligu 13 thép khang gl hodc nhém cé bé day di on dé dam bao an toan trong qué

b

@ Chuy&n dang nhiét ciia cac phan ti khi trang b khi quyén 13 mot trong nhing nguyén nhan gay nén 4p suét
khi quyen. Khi 4p suat khl qu}vér:th;;}rr:[ﬁi s dnh hirdng bat Il den sic khod clia con nguoi va dién hinh 13 nhiing
nuic méc bénh vigmxoang. Tircdcnguansdch, bao, internet, .. em hay trinh bay ngan gon anh hng bat loicla
1 thay (61 ap sust khlquydn 067 V6T nudi mdc bEnt vigm xoang va bién phap han ché,



BAITAP N

1. Wai dung nao dudi day khdng phdi |a tinh chat cda cac phan i khi?
A. Chuyén déng hdn lean, khing ngimeg.
B. Nhiét dé cang cao, cdc phan tl khi chuyén déng cang nhanh.
., Cac phén td khi va cham vao thanh binh gay ra dp sudt.

D. Chuyén ddng han loan xung guanh cac vi trl can bing cé dinh.

2. Mui hal tir cac bai rac thai la mot van nan d6i val cu dan s8ng xung quanh. Khi théi tidt cana
nang néng thi mui héi béc ra cang ndng nac va cang bay xa (ngay ca trong digu kign khéng
cd gio), Dua vao thuyét 3éng hoc phan td chat khi, hay gidi thich diéu nay va 38 xuat bign phap
han ché tinh trang trén,

3. Bun mét ndi nudc trén bép, khi nude s6i ndp ndi thudng bi day 1&n, Hay gidi thich didu nay.

4. Col Trai Bat lamat khai cau ban kinh @ 400 km, néu lay toan bé s phan td nude trong 1,0 g hoi nude
trai déu trén be mat Trai Bt thl mal met vudng trén Be mat Trai Bt cd bao nhidu phan W nudc?
Bigt khol lugng mel cda phan W nuge kheang 18 gémaol,



DINH LUAT BOYLE. DINH LUAT CHARLES

o

- Wi lign he gida &p suétva the tich clia mot khidi [vang khi xic dinh
khi nhiet dé khing déi,

— Mai lign hé glia the tich va nhigt 36 coa mat khai lugng khi xac
dinh khi ap suat khong ddi.

@ D& duia thudc tif lo vao trong xilanh cua dng tiém, ban ddu nhan vién y € 33y pit-ting sat d3u trén cia xilanh, sau
dd dua dau kim tiém (dwec gan vai ong tiem) vao trong lo thudc. Khi kéo pit-tong, thudc sé chay vaa trang xilanh
{Hinh&.1). Qud tanh 14y mau diing trong xét nghigm tai cic co 58 y 04 cang hodn toan tong tw, Ung dung trén dua
vao cac dinh ludt ca chat khi, Yay, 6 1 nhiing dinh Judt naa?

A Hinh 6.1, Qua trinh dua thudc vao dng tizm

“ TRANG THAI VA QUA TRINH BIEN POI TRANG THAI CUA KHI
Trang thai cia mat khéi lugng khi (goi tat 1a khai khi} khéng d6i duge mic dinh bing ba
thang &, goi 1a thong s6 trang thai cla khoi khi; the tich F, ap sudl p va nhiét dd tuyér dii 7,
Gitra cac thong 86 Legng Lhai cta mol khoi khi sic dinh ¢b nhimg méi 1ién hé mang tinh
quy ludt.
Qud trinh khoi khi bicn 461 ti trang thai nhy sang trang thai khac goi la qud trinh hién déi
trang thai,
Qud trinh bién dai trang thdi cha mél khdn lugng khi xde dinh ma trong do & mét théng
s0 trang thii khéng déi goi 13 ding qua trinh:

~ ¥y nhiét 14 qua trinh bién dai trang thai, trong do nhiét 46 duge giti khéng Ao

- Dang ap 1a qud trinh bign dai trang thai, trong dé ap suit dugc gin khang dii.

- Diéing tich 13 qud trinh bifn ddi trang Lhii, trong dé Lhé tich dugc it khang ddi,
Bé tim ra mdi lign hé gitia cdc thdng s trang thii, chang ta lin lugt tién hanh cic thi nghiém
khido sdt cae ding qud trinh oiia chét ldhi



&) PINH LUAT BOYLE
¥ Thinghi&m khao sat qud trinh dang nhiét

¥ Muc dich: Khio sdat mdi lién hé gitia thé tich va ap suit
cita méat khai lagng khi xic dinh khi nhidt 4§ duge pia
khome din,

* Dung cu:

— Xilanh (1) chaa khi co cdc vach chia d¢ giip xic dinh
thé tich, Thé tich clia ligng khi trong xilanh cé the thay déi
Béing cich di chuyén pil-éng (2),

— Ap ké (3) duic ghn shn d€ do dp sull cla khi trang xilanh,
— Try thép (4), dé ba chin (3).

* Tién hanh thi nghi¢m:

Biidc 1; B tri thi nghiem nhy Hinh 6.2

Bude 2: M nit cao su & didy xilanh d€ [y khi, digu chinh
d€ diy pit-Léng ngang vach $6 2 trén xilanh (luong dng v
20 mL khong khi), sau da lap chat nat cao su lai,

Biidc 3: Ding lay &n W0 W0 pil-téng xudng dén vach (ueng
ting v0i 15 mL {doan dich chuyén tiong ting w61 hai lkhodng
niho trén xilanh), doc #6 chi trén ap ké, ghi #6 lién theo miu
Bang 6.1,

Biede 4; Lin lugt diéu chinh pit-1éng dén vach 20 ml; 25 ml;
30 mb; 35 mL valap Lai thao tdc nhu bude 3, ghi s6 lién theo
mau Bang 6.1.

L

— lrong thi nghié¢m nay. | don vi thé tich trén xilanh 14
10 mL khi.

. | )
~ Sai 86 cla phép do dp sudl duge Ly 13 = d§ chia nhéd nhit
cilla dp ké, tic 1 0,025.14F Pa.

* Bido cdo kél qua thi nghig¢m

— (shi lai gid tri thé tich va dp sudt khi sau mdi lin do theo

miu Bing 6.1,

VAT LI 12 OB 0

A Hirh 6.2, B& trl thi nghlém
kham sat qua trinh dang nhiét

©

1. Du dodre madl Nign hé gila ap
suat va the tich khi nén pit-téng
xudng hodc kéo pit-téng 1&n,

2. Tién b thi nghiém theo cac
buide hudng dan, tif d tinh todn
v KiEm tra bidy thikc du doan,
it ra kEt lwan wé mdi lizn he
qitapva b,
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b Bing 6.1. Bang £& &y thi nghlém khio it qué trinh ding nhiét (58 Iéu minh hoa)

I |5 1,50
2 20 1.0)
3 25 (R0
4 3 0.65
5 35 [1.55

— 'l'inh yid tri biéu thde du dodn trong cac Lin do.

- Nhan xét w& moi lién hé gita dp suit pva thé tich [Mtrong qud trinh dang nhiét.

¥ Héi dung dinh ludt Boyle
K&t qui thi nghiém chiing t0: khi nhiét do oha lkhoi khi khing 461, tich s6 gita dp sudt v the
tich trong cdc 1an do 13 xdp xi nhau, hay ap sudt of & nghich wai thé tich.
KEL ludn niv d3 duge nha khoa hoc ngutdi Treland 13 Robert @
Boyle (Ra-hdt Boi-le) (1627 - 1691) tim ra vao ndm 1662
ki tién hiinh thi nghiém véi cie chit khikhde nhauvi duge 2 TustliguBang 6.1, ve di thibigy

gioi 14 dinh liuit Boyle, dién mdi lign hé gida g va I/
Néuggip, ¥, vap,, I, ldn lugl L dp sudl v thé Lich cha mil trong hetoa dép - ¥Vvap - llf
khai litgng khi =d¢ dinh & trang thai 1 v trang thii 2, thi; Flhan wét vé dang dd thi,

pVi=pF (6.11 4. Tif Hinh 6.4, chitng minh ring
Dudng bién dién s phy thude cia p theo P khi nhiét do L1

ctia khdi khi khong doi goiladuong dfmg nhiét (Hinh 6.3 ).

s : : . . -
(:} Dinh luir Boyle: (3 nhitt & khong dol, ap sudt clia mét khéi litong khi xic dinh £ 1¢
nghich vai the tich cia ng,
pF =hiang 6

P4 L |
T T
jl'Il
W) g O ®p
A Hinh 6.3, Buitmyg dang nhidt A Hinfr 6.4, Cac duirng dang nhiét
ingviinhigt dd T cuia mdt khdl khi tucng g véi

cacnhigtdd T va 7(T <T,)
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%)
Nén dang nhigt méat khoi khi tir the tich ban ddu 9 1it xudng con 4 lit. Ap suit cia
khai khi sau khi nén tang hay giam bao nhiéu lan?

@® D o il it By, g thic a sao 6 the thue ehéKong] i trong athucviosilanh cia bng
tém ki nhan vién y 1€ éo pit-ting nh Hirh 6.1

@ PINH LUAT CHARLES

2 Thi nghiém khéo sit qua trinh &ing ap
* Muc dich: Khao sat mai lién hé giiia thé tich v nhiét 6 ciia mot lhoi ligng khi xde dinh
khi dp sudt duge giti khing dii

* Dung cu:

— Xilanh chia khi ¢é gan voiap ke (L)
— Nhiét k& (2},

— Ca nhuya trong (3).

— Chéu nhua trong (4).

— Que khudy (5).

— Ong nhiga mém 3¢ hat mide (6).

- Tru thép (7), d€ ba chin (8],

il -.::' n

A Hinh 6.5, B8 tri thi nghigm khao sat

— Kep da nang va khép ndi da nang (93, qua trinh dang ap
— Am dun mide {10).

— Nuidic dd dang Lan.

* Tién hanh thi nghigm; @

Buede I: ME il cao su & ddy xilanh d€ Ly khi. 8o chinh dé 5. Tign hanh thi nghiém theo cac
ddy pil-10ng ngang vach 56 2 trén xilanh vi gid Lri ciia dp sudl bugc hudng dan, thu thap sd
13 1,1.10° Pa, san doé Lap chdl nal cao su Lo, gy T, Vtrong ciclin do. Tirdo:

s W : — Ve déithi IV thec Ttrong hé tructoa
Bitde 2; Bo trei thi nghigm nhut TTinh 6.5, @/~ T, nhan xét dang do thl,

Bude 3: O nude néng (khodng 90 °C) vio canhya sac cho  _pag 3 mal lign he gidia Vva T
ngdp phin khi trong xilanh, trong qud trinh bign d5i ddng dp.

Ding que khody khufy nhe nhang (lhoding 30 gidy) dé

nhigt df cha mide 6o dinh (56 chd nhidé ké gin nha khéng déi).

Kéo pit-tong 1én tif ti AS s6 chi ap ké v gia tri ban diu (1.1.10° Pa). Poc gia tri nhiét 4 va
thé tich khi do, ghi s licn then man Bang 6.2.

T e e -h.-‘m A5

YAT LI 17 (58 L&



Bifde 4 B L0 U0 nuide 34 dang lan vio ca nhya, quan sil 36 chi trén nhiél k€ gidm khodng 15
dén 20 *C. Dting gue khudy khufly nhe nhang dé nhiét do 6n dinh,
Nén pil- g 7 1l dé sé chi dp ké vE gid tri ban dédu (L1107 Pa). Proc gid tr1 nhiét dg vi thé tich
ki A6, ghi 6 lidn theo min Bang 6.2.
Buide 5: Lap lud buide 4 dng voi cAc gid tri nhiét d6 caa ndde trong ca lin hdot kKhodng: 50 °C:
e Lo,
Ladu ¥ St dung ong nhys mém dé hit bt midc trong ca nhua, tranh 1Jam midc b trin ra
ngoai khi thay dai nhiét do.
* Bido cio két qua thi nghiém

W Bang 6.2. Bang &6 lidu thinghiém khao sat qua trinh ding 4p

{s& ligu mink hoa & dp sudtp =1,1.10%Pa)

Nbidt dg ¢ ('C) | Nhiét dd T'(K) | Thé lich ¥ (niL)

1 33 2301
2 (et} 342 2.5
& Sl SR 214
4 31 33 2A
5 11 254 18,5

- Tii bing s6 Liéu, v& do thi P Llheo ¥ irong hé lrycloa de V¥ 1
- Nhin %ét dang &8 thi, tf do rat ra nhan xét vé mai lién hé gifa Fva 1 trong qud trinh bién
ddi ding ap.

» Noi dung dinh ludt Charles e
KEL qui thi nghiém chdng 16: B3 Lhi Lhé tich theo nhiél dg »
tuvit doi ol mdt khoi hiong khi xde dinh Ehi ap sudt khing
ddi ¢6 dang dudng thing ¢ duding kéo dii qua gde toa dé. *__/
hay thé tich ti 1¢ véi nhiér dd tuyét A6, @ 7 [: Ky

Kétludn nay ditge nha khoa hge npudi Phip, Jacques Charles & Hinh 6.6, Bugmg déng ap tng vl
apsudtp

/F‘g

Newgoi 7, I va T, I, lin higt 1a nhiét di va thé tich aaa 2
méit khéi luiging khi xdc dinh o trang thai 1 va trang thai 2, thi: //

A

(Gifc-gquy Siac-lo) {1746 — 1823) tim ra tii ndm 1780, duge
goi 13 dinh lodt Charles.

L £ (6.2) il .
e = LK)
T P T T b 5 A Hinh 6.7, Cac duirng dang Ap cha
Dhtging bidu dién s phoy thude oia theo £ khi dp swdl cia mot khéi khi tung ing ol
khéi khi khéng déi goi la duong ddng dp (Hinh 6.6). cde Ap sufitp, vap, (p, < p ]
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= Dinh ludt Charles: O dp sudil khdng ddi, thé tch caa @
mdit khai lugng khi xic dinh 716 thuan véi nhidt &6 6. Dua vao thuyt dong hoc phan
tuyét doi cia na, tit chét khi, hay giai thich vi sa
duémyg dang dp, lai Givén dudng

"
T A ding ap g tiong Hinh 6.7,

s, . _
T Cho mét khéi khi dan ndr dang 4p tl nhigt d6 ¢ =32 °C dén nhiét dg t, = 117 °C,
thé tich khai khi tang thém 1,7 lit. Xac dinh thé tich khéi khi teude va sau khidan nd.

Binh luat Dalton

Nam 1801, lohn Dalton (Gign Dan-ton) (1766 1844)
phat hign mattinh chiat cha chat khi va duoe phit bidu
thanh dinh luat Dalton cé ndi dung co ban nhu sau:

Gmat nhigt dg va thé tich xac dinh, dp sust toan phin S

cha mét han hop khigém cdc kbl khéng phan tng hoa | . o3 ; lr?_ﬁql=p1-|-pi
hoe vii nhau bing téng ap sudt riéng phancia méikhi A Minh 6.8, Ap susit cia hén hop hai khi
thanh phén ¢6 trong hin hop d6 [Hinh 6.8}, bang téng 4p suitdo mal khi gy ra

BAI TAP

1. Hinh nao dudi day mé ta qua trinh dang ap clia mat khéi luong khi xac Jinh?

? / 7 ‘ P 3 /
- = ! i k f= ¢ i
0} ! ) ()

A, B. & D,
2. Mat khoi khi xac dinh dan nd ddng nhiét tl thé tich ban dau 5 lit dén 12 lit thi dp suat khdi khi
&4 giam mot long 80 kPa. Ap suat ban ddu cia khdi khi bing bao nhigy?

3. Mét md hinh dp ké khi (Hinh 6R1) g&m mét binh
cdu thuy tinh co thé tich 270 cm?® gan »&i mat dng 4 i
nhé AR ndm ngang cd tigt dién 0,1 cmé Trong fing L—
cd mdt giot thuy ngan. & 0 °C giot thuy ngan cich Sy ngin

A 30 cm. Tinh khodng di chuyén cla giot thuy ngan
khi ha néng binh céu dén 10 C. Coi thé tich binh 13 M 7 MBS loE e
khéng dai.

4. Vao nhing ngay trdl nang nong, nhiét do khang khi ngoal san 3 42 °C, trong khi nhiét dé khérg
khi trong nha la 27 *C. Xem ap suat khong khi trong nha va ngoai san |4 nhu nhau, Khéi lugng
riéng cla khang khi trong nha 1én han khai luong rigéng cha khéng khi ngeai san bao nhiéua lan?



[of N

VAT LIz

o b PHUONG TRINH TRANG THAI
CUA KHi Li TUGNG

Khi 1 tudng. Phudong trink trandg thal ia khi |t

@ Hink 7.1 cho thay mét nguai dang bom xe dap, mol dong tac T8y pit-tdng xudng Tng voi mdt liong khing
khi dang dugc dua vao trong sdm xe. Trong qua trinh bom, tit ca cic théng s6 trang than: thé tich, dp suat,
nhigt 6 va cd lwang khéng khi trong sam xe thay dai, Su thay #6i cia cic théng s6 nay tuan theo quy ludt nao?

A Hink 7.7, Born xe dap

&) KHILITUONG

Boyle va Charles dd lim ra cic dinh ludl bang phudng phip thoe nghigm khi (8o hinh cic
thi nghidm vdi cdc chit khi thyc t€ (goi tat 1i khi thuc) nhu: khéng khi, oxygen, nitrogen,
carbon dicxide, ..  dién kitn nhiét 36 va dp sudt thong thudng trong phong thi nghidm,
Néu dp st khi qua ldn hoje nhigt &6 khi qua thap thi cac két qua thye nghiém thu dutge ciia
cac khi thye khdng con twdn theo ¢de dinh ludl Boyle va Charles,

() thé: Khi nhiér d¢ khi qua thap, hau hét cac khi thyc déu da hoa long. Khi dp sudt qua Idn,
tich 56 pV bi thay d&i v&i cic logi khi khac nhau, & cde ip sufit khiac nhau (nhigt 44 0 C)

{Bing 7.1}.
W Bang 7.1. Tich pV ciia mét 56 loai khi dng voi cic ap sudt khac nhau
twé khél Iuong khi khéng 38 va nhist dé & 0 °C)

¢l
; d; iy e ‘I I :-' 9

1 1.0 1 CRCHID) 1,00t

1. CH0)

Tk 1.t 1, ie50 2841 0,97 30
1 000 17204 | e 20685 198320
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B dom gidn Lrong viée nghién cdiu, ngudi La xdy dyng khai

nigm lhi li tudng.

)

Y N . . : - .

= Khi i trevng 13 khi tuan theo dong dinh luit Boyle va
dinh ludt Charles.

&) PHUONG TRINH TRANG THAI CUA KHI LI TUONG

2 Thiét lap phuong trinh @
Xet mot khai khi li tudng xac dinh hién doi 6 trang thai | 1. Ouan 53t Hinh 7.2, thio 1udn va

{p. V., I )sang trang thai 2 (g, I',, T} thing qua trang thai thijc hién cac nhigm vy sau:

trung gian 1 {p,, ¥ T ). 3] Kol khi bién @i trang thai
1 (1) — {1} thea qua tinh nao?
L Vit bigu thiic lién hé gilap,, ¥
VRl (2 vag, V.
o~ - h) Khdl khi Bin @61 trang thai
(17 — {2} thea qua trinh nao?
i Yiat higu thiic lién hé giifa 1, T
P m wal,T,
3 ¢} Tir hai bidu thic & ciu a va
i7 b, thigt 1ap méi lién hé giiia
i e, Py l'II1’ TI va P I'F." T;'
O e f' I

A Hinh 7.2. So d6 qua trinh bién 45i trang thii
(11— (1) — {2)

Ap dung dinh ludt Boyle va dinh lugt Chacles, thiét lip dage Két qua céu thio 1437 1 <6 thay

bidu thuc: 8 khong néu cho khéi ki bidn

AT T _ ddi ti trang thai 1 sang trang

oo e 10 i 2 theng qua trang thl

trung gian 1 theo trinh tw: bien

Trong do, Cla hfmg 0 phu thudc vao sd mol lkhi. 00 dang ap, sau o bien ddi
fang nhigt?

¥ Xacdinh hdng sé ¢
Pé mic dinh gid tri aha C trong bién thdc (7.1}, ta xét mit
litging khili tudng cé khai ligng m va khai ligng mol 14 M.
Khi d6 s6 mol khi 1 n ==
M

XKét trong didu kién tiéu chudin;

Apsudtp =1am= 1013107 Pay nhigt do /=273 Kva thétich
["=224n (Lit) = 0,0224% (m’).

s e



hay vao (7.1), ta cd:
n¥ B 1._‘[]]3.1(1?['],[1234
T 273 :

S

8 31n

Dit R =~831 — goi 14 hing 6 khi li tudmg.

1Tl
Khi da pl’— i1 (7.2)
Biéu thite (7.2) 14 phuong trinh trang thai coa khi 1i tudng.

= Phurang trinh trang thai ciia met khéi lugng khi 1i udng

wac dinh;
i ¥ pF
PT: =uK hay 4 Fars
5' (.
Trong do; # 1a 56 maol khi, # = 831 14 hing
5 ' melk i

3 P r
s khi i tuime.

r) VAN DUNG PHUONG TRINH TRANG THAI CUA KHILI TUONG
 Qud trinh bién ddi dang tich
T (7.0) La ral ra dugc phuﬁng trinh lién hé gila dp sudl va @

nhigl dg tuyél ddi khi (hé tich khong Jd 1a: ; ) .
%, Ap dung phuang trinh trang thai

VA iy d (7.3) clia khi If tidng, thigt lp mdi

T i (iR BE fi&n hé gita dp sudt va nhigt 15

tuEt didi cla khi trong qua trinh

Trong qud trinh bign d6i ding tich clia mét khai Ligne khixac dang tich, V& phac dé thi dufing

dinth, 4p sudt ti 1 thudn vi nhiét do tyét doi ARG T SIONT U TR,

Budng biéu dign sy phy thude coa p theo ' khi thé tich
cila khai khi khang ddi goi 1a duding, ﬂﬁng tich (Hinh 7.3}, o4

!

ol
-

Mét chigc [6p & 1o chia khong khi €6 ap suat tigu
chudn da nha san xuat cong b 13 2,2 bar ung vl
nhiét dé 25 °C {1 bar = 10" Pa). Khi xe chay nharh,
|5 Xe nong lén lam cha nhigt d& khéng khi trang
|6 tang lén td 50 “C. Tinh dp sudt clia khdng khi oo 3

trong l6p xe lic nay. O T ()
(Coi gdn diing thé tich cila 16p xe khéng d6i trong | A Hinh7.3.Cac dutng Asny tick

ciia mét khd khi tuemng dng
| subtqud trinh ndng fén) | véicacthEtich ¥ va Vv, (V, < IV




@ Hinh 7.4 1 hinh anh mit binh it oin Wiing. i sao nguél ta dua ra
huyén cao "Khdng dugc ném binh vao llia ngay cd khida diing hét™?

A Hih 7.4, Binh xit cbn tring

¥ Baitap van dung phuong trinh trang thai cia khili tudng
Vi du I: Trong xilanh clia mt ddéng co da trang ¢& 0,5 i hédn hgp khi & dp sudl 1 atm v
nhigt dé 47 *C, An pil-Léng xufng 1am cho thé tich ca hon hgp khi chi con 0,05 Lit va dp
sufit ting 1én 15 atm. Gid thiét ring hén hop khituin theo phuong trinh trang thai et khili

tiicing, Tinh nhiét dd cia hon hop khi & trang thai nén.

Bid gidki

Trang thai dau: Trang thai sau:

p.o=1 atm g, =15 atm

Fo=0.5 i F, = 0,05 i

T =273 +47=320K T::?E.'.

Do higng khi 14 khéng 461, ap dung phuong trinh trang thai ctis khi I tidng:

ok ks e
& ¥
L2000 15005320
Tacd 7, Bl ! 480K

oy 10,5

Vidie 2: Uang dong thod nhitt 46 va dp sudt cia mot khoi khi 1 tiidng t6 27 °C Lén 177 “Cva

tit 100 kPalén 300 kPa. TI6i khai luging riéng cia khai khi tang hay giam bao nhiéu 1in?

B gidii
Trang théi diu: Trang thii sau:
1 =273 +27 =300K =273+ 177 =450 K
#. =100 kPa . =300 kFa
Py Tr-’__ £ ‘ir'
i
Ao

Goip. ¥, v p, 1, Lo Lugl 13 khii higng riéng, (he Lich Lbe diu vi loe sau cia khai khi
dang xét; m la lkhoi hong caa khéi khi

# "
Taco: &= % P2 = I_

K
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i T

o = e S e i o i i

Ap dung phuong trinh trang thai ¢t khi li wiéme;

M it
2 = —RT va pF, - —RT.
I|I' 1 .1_-f 1 I aea ‘ﬂl.:f 4

Riit gon, ta dulgc:

£y F 30027 -273)
o pE 10000177 +273)

-
=

Nhu viy, khii hicng riéng cia khoi khi li tuéng nay ting 2 1an.

BAI TAP

1.

Mgl ta nén 10 lit khi & nhigt d6 27 “C, dp sudt 1 atm dé thé tich cha khi chi can 4 |t Vi nén
nhanh nén khi bl nang 1én dén 60 °C, Ap sust khai khi sau khi nén 13
AL 2,78 atm, B. 2,25 atm. C. 5,56 atm. 01,13 atm.

- Sl dung mét ¢al bom d8 bam khéng khi vao qué béng da <o ban kinh khi bom céng 1a 11 cm.

M&i [dn bom dua duoc 0,32 lit khi ¢ digu kign 1 atm vao béng, Gia thigt rang qua bong trudc
khi bam khéng cé khang khi va nhigt dé khong ddi trong qua trinh bom, Hoi sau 35 lan bom
thi dp sudt khi trong béng la bao nhigu?

. Giac hoi la mot ki thuat chiua bénh trong ddng v @& digu tri cic bénh do nguyén nhan han

{lanh} gay ra nhu: dau bung, lung, vai, gay, cb,... Trang giac hai khé (Hinh 7R1), khang khi
bén trang nhimg chiée cde thuy tinh dugc dot ndng bing gue &, sau dé ap nhanh ofc 1én
ving dau cla ngudi bénh. Thee guan digm cda dong v, glac hol gitip thai cac doc td tich tu
dugi 18 chan l&ng ra khai cathé, Gidi thich tai sac ving da ban trong cac cdc lai bi lai 12n, ti do

ca thé giai phdng cac doc to khdi cothé, lam ngudi bénh gidm dauva dd mdi hon,
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AP SUAT - PONG NANG
CUA PHAN TU KHi

— Anh hugng cia chuysn dong cac phantikhi d&n dp suat tac dung 1én thanh binh chia,

— Biéu thic 4p suat p —E,eum".

i

— Bigu thiic hang 56 Boltzmann & = . £28ng nang tinh H8n trung binh cda cac phan bl

khiti & vii nhigt 4o tuyst d5i,

@ (f cdc bai trudc ta 83 biét, nquyén nhan gy radp suat khila su va cham cla cac phan b khi vdi thanh binh.
Cac phin ti chityén déng nhidt cang nhanh thi st va cham chng manh va hé qua 13 ap suat cla kbl 18n thanh
Binh cang 0. Mat khac, viéc cac phan ti chuyén ding nhiét cang nhanh ciing cé nghia nhiét d khi cang lan,
Wb way gitia nhigt d& khi, dp suat khi va déng ndng cde phin td khi cd mai lién hé chit ché. Lam thé nao dé

thigt lap dugcmot cach dinh lugng moi lign hé nay?

&P AP SUAT cUA CHAT KHI

2% Anh huéng ciia chuy&n déng céc phén td khi dén ap sudt
tac dunq lén thanh binh

Khi ¢ic phan tif chat khi chu‘_l.fﬁn ding nhiét dén va cham vao
thanh binh sé piy dp sudt 1én thanh binh. Ta da bict, ap sudt
maty dutgic tinh bang dp e cha cic phdn W khi tic dung lén
it don vi didn tich thanh binh,

Ap lyc ndy cing lon khi dong hugng mv oha cic phin L
khi ddp vao thanh binh cing lén v 6 hiong phan ti khiva
cham i thanh binh sau méi gidv cang lan. 56 ldong phin
bt khi va cham wdi thanh binh (718 vai mat dé phin ti khi
{58 ligng phin W khi trong mél don vi thé Lich cba binh chaa).

Ap suat khi tac dun%:léh thanh binh cang tﬂng hﬁi.
e phin Wt khi chuyén dong nhidt clg nhanh, khéi
Tugng va ml dd phin fi khi cang lon,

®

1. dp sust do cic phan tir khi tic
E!_ung tén thanh binh phu thude
i the m3o vao 8¢ 5 chuyén
ding nhigt, khéi liong va mat
i cila cac phén b khi?

B e | [



¥ Biéu thifc 3p suat khoi khi tac dung Ién thanh binh

D¢ xic dinh ap sudt khai khi tac dung lén thanh binh ta cdn

A dinh lfe do mdl phin W khi e dyng 18n thanh binh vj
s phan ta khi dip vao dién tich § coa thanh binh gay ra S
Aap sudt.

el mdl phan wr khi oo khoi lugng m chuvén dong wii vin
tie v theo phniung Ov dip vadng goc vao thanh binh. Sau khi

va cham vii thanh binh, phan ti khi bat nguicie Lai vl van the

v {[Tinh 8.1). Khi d6, lye do thanh binh tac dyung lén phintde ¢/ x
— A Hinh 8.1, Mat phan th khi
Lreng Lhid gian va cham Al 1 d&p vudng g6c vél thanh binh
) ﬁﬁ i ‘v"} vé bdt nguoe lal
f==="" (8.1}
Ar Ar

Thea dinh ludt TTT Newtan, lie do phan tf kKhi tie dung 1én @

thinih binh cling cé cong d& lén 1a £ Chigu (8.1} 180 tryc Ox

fii e 2. Ap dung cac kign thiic vé ding
' lc hoe {finh Tudt NI Hewton,
wung g cla el cho bai todn
va cham cla phédn & khi véi
Coi va chaon 1 hodn todn dim hai nén v = v thanh binh. Thao ludn 08 rit ra

L e 1 ,
bigu thiicgr — E.””“’”-

w{—1 =1}
AT

=

i~ — LJ| 2y

Do do: _f‘ = . | E= "

Xét khai khi trong mot hinh lap phiong oo canh la vAt, dién
tich méat bén la § (Hinh 8.2). Gol 4 1 mat dd phin ti khi
trong binh, S phan ti khi trong hinh 3p phidang 13

N = uSrds

Sau thdi gian A N phin 10 ndy déu ¢é kha nang dén dap vao =

- . 3 = - * ﬂ E
dién tich § néu vin 8¢ cha chang hidng v& §. Do cic phin i e

] i [d A = o & < - - : .
1 ki chuyén déng nhiét hon loan, khng o6 phiong vu tién | @ :

@ i
nén so higng cac phin td khi dap vaio mai mat cia hinh lap i@ =
= % 5 J"Il'r ] J..-i"""'_“““"" ST
phiong la nhit nhan va hang = " ®
v

Tong hap lucdo 73 phin L khi tie dung lén dién tich § ca R R b ke

teeng hinh lap phuong of canh 1 vaE,

thinh binh Ja dién tich mat bén I3 5

whvaAy 2aome | 3
= -——E.umv )

J;\.Ir
=
f / f A

AP



Ap sudt téc dung én thanh binh 13

o1 2
P ===

S 3
DE thigr lap cong thic (8,2), ta da gia thigt cic phin i
chuyén ddng v cling toc 36 v, Trong thyc 1€ che phan ti
chuytn dong wditde do khacnhan. Do &6 trong cong thic (8.2),

{8.2]

v# chinh la trung binh cia binh phuong toc do chuyén dong

L _:‘I '!“ !
L e e

nhiét cia cac phan ti '» = . Khida:
L 4
| -
P == [y (B3
3
(& e
== Biéu thue ap sudt chat khi tac dung 1én thanh hinh la
l =
= = Ly’
Prey

VAT L2

@

3. Thue nghigm do duac téc 48
trung binh cia haw hét cac
phan tir khi trong khodng tir
val tram s dén vai ngan m/s,
Tuy nhién, phai sau mdt khodng
thél gian nguéi ta mdi cam
nhan dugc mii tham cia l9
nudc hoa bi da trong phang.
Hay gidi thich.

Trong do: 4 13 maL 45 phin e kh a2, v e Tuet 13 khai luong va trung binh cua

binh phuons the d8 chuyén déng nhiét ela cie phiin t khi.

%) PONG NANG PHAN TU
Goi /', 14 déng ning trung binh cha méi phan W lkhi
L= %Hﬂ?

-
‘Thay vao (8.3), ta ddge: p= %y e, {8.4)
Whii vay, ap sudt khi ti lé v L’Lﬁng nang trung binh cla mbi
phin 1.

Eét hop voi phidong trinh trang thai khili idng va s6 Avogadro,

N
N, - il —; pF=nRT.
il 2 IR
Tl (8.4) ta riit ra digie: #, = :TT

Llﬂ

r AL e
Biit k= g const. khi dé: I, = = kit {8.5)

Bicu thec (8.5) cho thay ddng ning trung binh clia mai phin
L kehi 1 18 véi nhigt dd wivél dai cha khi. Péng ndng iy
con duge ogi la ddng ning tinh tign trung binh cia phin o,
. N i
Hiing sé I =

aoi [t hing s6 Bollsmann mang 18n nhé

vit 1l ngudi iﬂ.rdLugiﬁ-"ig Edvard Boltzmann {Lu-vit E-dua
Bon-da-man) (1844 — 1906},

g
E%:u‘-'

"

" Tinh trung Binh cha binh

e BB

phuong téc db trong
chuyén déng nhiét cla
phan td khi helium co
khdi luang maol 13 4 g/meol
o nhigt do 320 K. Coi cac
phan tikhila gidng nhau.

-
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o o g LEER Lo o Lo e LR e L e ]
= Hang 5o Boltzmann & la bang =0 khi dae wung cho moi lién he gitta nhiét d va nang

lugmy. Giatn cﬂu'hfmg 56 Boltzmann trony hé 81 bing

R.

F=—= 138,10 7 KK

Diéng niug tinh Gén trung binh eta phin wr kbi d 16 v nhiét d6 tuvét d6i coa khi,

oA
W= =kr

@ Khéing khi nding sé hoc lén cao, tuy nhiéa khi difng trén dinh alf cao ta lal thay lanh hon 5o v khi & chan nil,

Hily gidl thich didu ridy,

N&1 nang cua khi li tuwéng

Gid sUn mal khili tudng chdng ta xét 1a loai don nguyén t. Vi ndi nang cia khili tuidng bang
téang déng nang tinh tién trung binh cia cac phén i khi.
TacoU=nN W = nNékT
Thay R =k, ta dudc !
L==nRT
2

MNéD nang cla mat khal luang kil 1 sudrg xac dinh chiphu thude v nhigt dé.

1

. Hai binh kin c& thé tich bing nhau déu chia khi li tugng ¢ cing mét nhiét da. Khai lvgng khi

trong hai binh hang nhau nhung khéi lusng mét phén t khi cda binh 1 1&n gap hai 18n khéi
Iuang mét phan tirkhi & Binh 2. Ap suat khi & binh 1

A, bang ap sudt khi a binh 2.

B. gdp bdn &n &p suat khi & binh 2.

. gap hailan dp suat khi & binh 2.

0. bang mét nua dp suat khi & binh 2.

.Tinh nhigt dé cia mat khai khi d8 dong nang tnh tién trung binh cla cac phan Wi khi dé bing

1.0eV. Liy T eV =1,610"7 L

. Xét khéi khi chida trang mét binh kin, biét mat dé déng nang phén t (tédng déng nang tinh

tién trung binh cla cac phan tr khi trang 1 m* thé tich khi) ca gia tri 102 J/m®. Tinh ap suat cta
kchl trang binh,
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‘) THUYET BONG HOC PHAN TU CHAT KHI

Chit khi gdm tip hop rit nhiéu cic phin o eo kich thude it nho so vol khodng cach
trung binh @ta chimg.

Céc phin 1 khi ludn chuyvén déng hén loan. khéng ngirmg, Nhiél dé cing cao cdc phin
fr ahuy,-‘i:_"n déng cang nhanh,
— Trong qud trinh chuyén ddng, cdc phén tr khi va cham vdi thanh binh chita. géy ra

ap suit 1én thanh binh,

&) KHILITUONG

kohi i tdmg [a khi tudan thee dong cac dinh ludt Bovle va Charles.

&) QUA TRINH BIEN DOI TRANG THAI CUA KHI LI TUONG

Phurong irinh trang thiii cia mét khoi lwgng ki li twing xic dinh

Py p I ;J.,I

T—m? hay ——= = (viinla s mol khi, @ 8,31 3 L hiing 0 kla 1i tudmg) |
4 , 1 :
Qua trinh diing nhiét (T = const) Qus :;rmh ding “?,{P ?ﬂm“)
pF=const=>p ¥V =pk, BT
{Binh ludt Bayle) -. r T I
i AR {Binh luir Charles)
O o
o e o
¥
{Jua trinh ﬂﬁng tich (1 = const)
£ consl = £ 2
£ L
- y

e || |||
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&) APSUAT CUA CHAT KHi

Ap suat khi tdc dyng 1én (hanh binh cang ting khi cde phin W khi chuyén déug nhiél
cang nhanh, lchéi hreng va mat dé phan tr khi cang lem,

P =
o

Vol i, Flﬁn hrotla khdi hrorng va trung binh cia binh phuong toc do chu:.-‘én déng nhiét
cuia cac phin rr khi; g2 14 mét dd phan ny khi.
0 BQNG NANG TINH TIEN TRUNG BINH CUA PHAN TU
Bang naing finh tién trung binh etia phéan iy khi 1 1& vai nhidt dé tuyét doi cla khi,
W _Zkr
L. 2

vl k= 1,38.10~* VK goi 14 hing 56 Boltzmann.

%,




TU TRUONG

{I!I.'

—Thi nghiém tao ra cac dudng stic ti bang cic dung cu don gian
~ Khal nlém L Irddng.

@ Cac nghién ciu cho thay, chim manh manh (Hinh 9.1) 6 kha ndng
cam nhdn dUge T trdmg dua vao mdt s6 loal protein ob trong mat chin
{Rgutn: Science Mews). Dac didm nay gilp chim dia vao T tridng aia Tri
Pat a8 vac dinh dudc phueng hudng trong qua tink di o, Yay trtudng 13
gl va B thid nao 48 mid t4 tir trrdng? A Hink 9.1. Chim manh manh

&) TU TRUSNG

¥ Khai ni@m tir truong
O cip Trung hoc co sé. cdc em da bigl mdi nam chim
{Hinh 9.2} déu cé hai logi cye 1 cye Bic (ki higu N - North) @
va cifc Nam (ki higu § - South). P phan biél cic o, 1. Duta o Kign thiic 83 hoc & mén
thing thugng, cic Nam s¢ dige t6 maw xanh, con cuc Khoa hac t nhign lop 7, tir ¢ic
Bie sé dugic t6 mau do. Khi dua hai cic cia hai nam cham fung cu nhu thanh nam charn,
ddy dan et dang dign, kim nam
cham 6 thé quay quanh truc
hode Ia b, hay thiét ke phuiong
an va thue hign thi nghiém 4é
nhan biét viing khing gian ton
tai tif triong. Nooal cac dung
o trén, ta cd thé nhdn bigt tor
trudng hang dung cu nao khac?

lai gdn nhau, néu hai cge cing tén thi chang day nhau,
néu hai cge khae tén thi ching hat nhao, Mat khic, khi
ta dit kim nam cham gin day dan cd dong dign khong doi,
ta sé thay kim nam chiam bi léch so véi vi el ban ddw. Lac
tiieing tac gida cac nam cham hay gida kim nam cham va
dong dien duge gei la Ide t6. Dang vt chit baw quanh
mft nam chim (hoac diy dén mung dong dién) dhigic gol
la ti trudng, 11 truong tac dung lic tif lén mit déng dien
hay mét nam chim dét trong no.

e || ﬂ



Tif Lrddng la trddng lfe gdy ra bdi dong dign hoge
nam cham, la mot dang cia vat chit ton tal xung
quanh dong dign hodc nam chim ma biéu hién
cu thé Li sy xuit hitn cha lye 17 the dung lén mét
dimg dién hay mot nam chiam dat trong do.

» Tt pho
Bt thanh nam chéim thang lén mit phing ndm ngang,
sanl (1O dit e it hop nhida trong dé ob chida dédo va cac
1t sit, Go nhe hop nhua, cic mat sat s& sap x@p Ly thinh

nhiing hinh dang dic biét. Hinh dnh tao b cdc mat sit
duigic goi Ia Lt phﬁ c,L’ﬂ nam ¢chim thing (TTinh 9, '%]I

'\\vhﬁ-\.‘-'!\ ‘i. W 1

1I.E:|

A H.‘rnh 0.3, Tu'phu cia nam -:ham than.-g

&P CAM UNG TU

» Khai niém cam img tif
Tiong td dién tniong, aé dac trimg cho i tnidng v
phitong dién tic dung lge tal mdt digm, ngusl ta doa ra
khai niém vecte cim ting 10, ki higu B, Khi dit cic kim
nam chiim vio ving khéng gian ¢f tir tridng, & trang thii
can hang, cdc kim nam cham & xu hidng dinh haong
theo ¢dc phaang xdc dinh, Tu dé, ta coi phudng ciia kim
nam chém khi nim cin bing tai mit difm trong i trudng
trung voi phifong cla vects cdim tng td B cha tif trudng
tai didm do. Ta quy udc chidu tif cifc Nam sang cyc Bac
chia ki nam chém 13 chidu ciia B,
Cam dng ti tai mot diém giy ra bl mét dong dién chay
trong day dan thing dai vo han la mét vecto nam trong
miil phing (&) vudng phe vii dong dign, ¢é phugng Liép
tuyén voi dudng tron di gua diem dé. Trong do, thm
duting tron 1a giao diém cta dong dién va mat phang (o),
co chigu tif cifc Nam sang ¢ie Bac clla kim nam ¢him tai
i diém dang xél (Hinh 9.4),

o]

al

A Hinh 9.2, a Nern chare théng;
by Mgt chde cfie U

®

2, T cdc dung cy dan gian nhur
nam cham thang, nam chim
chii LI, mat sdt, hiip nhua trong
chiia dau va mat sat, gidy Ad,...
Héy thidt ké phuong an va thic
hién thi nghigm dé quan sat hinh
anh tir phi cia cic nam chdm nay,

2. Khi nao thi ta oo thé xem day
dan thing ci déng dign chay
qua céchigu dai vihan?

S T,
.‘f i \'.
L o lir i
i 3k
i il Moo
Py e = __.-"-"

A Hink 2.4, Vecte cém dng i do
déng dign chay trong day din thing
dai v han gay ra tai motdidm bat ki



S

Ta da biét, dién truéing 13 dang vat chat bao quanh dién tich. Vay, theo am xung
quanh dién tich co thé ton tai ti truang hay khéng? Néu cd thi khi nao ti trusng
xUAt hign xung quanh didn tich?

» Buéng siic tu
Tdang W nhu dign Lrddng, U Leddng khang the quan sat duge biing mal thytding, Do do, d&
1 L8 LG rudng mot cdch Lrde guan, ta s dyng khdl niém dudng stic 10, Pudng sdc L7 L
nhiing dudng md ta *hinh dung™ cia t tridng vi ding 11 sy mé hinh hed hinh dnh ti phé.

@ ®
{;j‘” Putéing sde L nhing dudng mé L3 LT roding, sao
cho tiép tuvén tai bit ld didm nao trén duomnyg sdc ti 4. H?F mu’ta hinh anfi Eu'r!mgxsﬂc
16w co phitgng, chidu tring wdi phucng, chidu cla AN v DR
HRER =l EvOLp Eaniagtt thua} trong cdc trring hop &

verld Glin Gng Wi Lai didm dé. Hinh 8.5,

aF hl o
A Hink .5, Cac duibmig stie titofia: o normchdm tidng: b namchstmohit o Shg ddycd dirg dign chay g
. o g - 7 -, [t B ¢ Rt 2 AL = e C X
Tl cic truding hop ¢ Hinh 9.5 v ¢l tridng hop khae, ""JDung Lif fiarh elam s

1ol ta rut ra cde tinh chit cha dudng sic 1 nha sau: cac hinh anh t phqﬁ thu
— Tai méi diém trong U trudng, cé mdl vi chi mot diidng duge 107 cau Thao ludn 2,
hay thiét ké phucng an
thi nghiém d& nhan biét
dugc chiéu cua dudng

stc L di qua digm dd,
— Cag ditgng sie tif la nhing diudng cong kin, Dbi v

nam chidm, cic dudng sirc tit di ra 1l oye Bac va di vio sUfe tir dli ra tir cuc Bic vi
cfc Nam. di vao cure Mam cha kim
— Nai ndo tif tritdng manh han thi cic ddding sic 10 & do narm cham.

mau (day) han, nai ndo o trddng véu han thi cde dudng

st 10 6 dé thuta han,

Ledw ¥ Viing khdng gian & gitia hai cye cta nam chim chir U cé ¢ic dudng sie LT gdn nhat
song song va cdch déu nhau (Hinh 9.3b). Khi dé, 1 Lritding gida hai oge cia nam chim chir
U duigic goi 13 1 Lridng déo. Thife nghigm cho Lthiy, Ly moi digm Leong W ledding déu, vecla
cim 1ing tif hang nhau,

esenen oA




I truiding déu Lt triding co vecte cm oy ti tai moi didin déu bing nhau,
T tritding deu c6 cie dadng stic Lif song song, cich déu nhau,

¥ Buding sic tif cila mt 50 ddy dan dac biét
Dang dién thang
XéL doan divy ddn mang dong dién duge dil thing dime @
xuyen qua tdim nhia cing trong sudt méim nyang. Ric mat S DE xudt e xac dinh chiéu
sat lén tim nhda. San d6 g6 nhe tim nhifa, ta quan st duing sie tir trong Hin 9.6

diigic tif phé ciia dong dién thang nha Tlinh 9.6,

:‘ _}F'\-c 'le._ ﬁ‘\:"i :.t-'\l- h
el %,,:‘ Skt
--\.'.."},ﬂ‘_‘%?.‘"‘ "y SOl ff L ; s

A Hinh 2.6, Ti phd cia demg dién thing

Mé hinh hod hinh dnh it phé & Hinh 9.6, 1a thu duge dudng sie L oba dong dign Lhang 13
nhiing dvdng trdn dong tim voi thm L giao difm cia dean diy din vi 18m nhua, Xét trudng
hap chién dong dién qua dean day diin nhii Hinh 9.7, khi dat cic kim nam chim xung uanh
domg dign, ta thiy kim nam chidm ludn ¢ phuong G8p lovén vo1 dudng sic U7 1l didm khie
sit va chidu Nam - Bac ciia kim nam cham luén hidng nhd hinh vé.

Quan sdl hinh dang coa cie dudmg stc Wi, chido dong
dién va hitdng sap xép ciia cac kim nam chim, ta co thé
xdc dinh chién cia dudng sdc ti xung guanh dong dién
thing Lheo quy Ldc ndm tay phai: DAL ban Lay phii sao cho
ngon cdi hitdng theo chitu dong dién, khum cac ngon tay
con lai xung quanh doan diy din, khi do chifu i <0 tay
dén cdc ngdn tay chi chidu cia dudng sdc td (TTinh 9.7).

<

Vé phac dudng st tlr cla cdc dong dién thang

vubng goc vdi mat phang gidy dat trén ban va cd P e — pha)
chigu i trén xuéng dudi. d4 xéc dinh chidu dudng sic til caa
déng didn thing




Dong dign trim

Xét diy dan duioe uén thinh ving tron ¢d dfl}ng dign chay qua. Ta goi dong dién chay trong
diy didn uon thanh vong tedn 14 ddng dids tria. Bt vong déy ndm trong mit phang vadng
goc vol tin nhua cing trong suot, xuyén qua tam nhua Jdat trén mat phﬁng nimn IZUng vi
chiia tdm dong dign. Ric mat sit 1én tdm nhya. Sau dé g6 nhe tim nhua, ta quan sit duoe ti
phi) cta dong dign 1ron nhu Hinh 9.8,

a W Wi oy N TR AL L
E ; - '.EE;:L %

&, Hay vi phac hinh dang duing
st tir cia ddng dign tron troeng
Hinh 9.8.

Mé hinh hod hinh anh tif pho & Tlinh 2.8, ta thu dige dudng sirc tif tal nhing diénm nam trén
truc véng day ciia dong dien tron 13 dudng thing, Xét trieng hep chidu dong dign qua vong
day nha [Tinh 9.9, khi dat cdc kim nam chim lén dudng sic tif nay, ta thiy kim nam cham
luén ¢é phadng nam doc theo diding sdc tif tai diém Khao sét va chiéu Nam - Bac cia kim
nam cham lodn hadng nhit hinh v&

Quan sit hinh dang coa dudng ste i, chigu dong dien
vil lnidng sip x8&p oo ¢ic kim nam chim, ta o6 thé xic
dinh chien cia duong sde ti trén trac vong diey theo quy
Lae ndm tay phai: Khum ban tay phdi sao cho cdc ngdn Lay
huténg theo chigu déng dién trong vong day, khi d6 ngdn A Hinb 9.5, Quy the nim tay phal 48 xdc

oA R ek el e e tit ik dinh chigu duitng sdc tir frén truc ving
tay ¢di chodi ra chi chidu cha duding sitc L Ltrén Lryc vong e gl it
diy (TTinh 9.9},

Dong dién frong dng diy

Xét dng diy 6 chidu dii L va N vong div. Bt ng day

ndin trong madt phing vudng gdc vl thm nhya cing (rong

sudt, xuyén qua th nhya dit trén mat phing nam ngang 7. Hay v& phac hinh dang dudng stfc
chifa truc 6ng div, Cho dong dién I chay qua dng ddy. Réc i tm"% 1"““? Ehff"";! g!a" ““I':“]
mat sl 1én thin nhya. Sau dé g6 nhe thm nhua, s quan st ARG Ve C L

& thay qua,
duige ti phd cta dong dién gqua dng diy nhad Hinh 9,10,
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2 AT o S ARG
AL Hind 9.70. T phd ela dbng didn treng dng ddy

Ma hinh hod hinh anh i phé & TTinh 2.10, ta thu dige
dudng sic tif tai nhiang diém nam trén dwime di qua truc @
clia dng diy la dugng thing. Trong rrading hop néu chidu . {ng day duoc tao thanh t vigc
dai dng dév rit1én so voi ban kinh cic vong day, cac dittng quannhiéy vong day giong nhau.

E R g _ R : Difa vao quy tac ndm tay phal dé
stic til bén trong ong diy sé song song va cach déu nhau. it
Nk Ekeh G e 54 B St vt ¥ vac dinh chiéu duong s Wi aka

’{_ 11:;1 % 1gd.1:1 & un%, a cr.: ﬂfcﬁm . ilg fin rimg Ong dbrg dien trdn, hay 88 it ich
day la i tnidng déu. Xeét tnidng hop chidu dong dién gua yac dnh chidu dudng sdc ti di
onyr diy nhni Hinh 9,11, khi dat cac lkim nam cham xong dong dign bén trong tna day.

quanh Ong diy. ta thily ¢ac kim nam chim khi cin bang
co phdong lndn tiép tuyén voi dudng sie i tal diém khio
st v co chidn Nam - Bic lafdn huéng nhu hinh v,

Quan sat hinh dang cia dagng sdc t, chidu dang dién
va hitdng sap xép cia cac kim nam cham. ta cé the xac
dinh chiéu ciia dudng sitc tii bén trong dng diy theo quy
tac nam tay phii: Khum ban tay phai sao cho cdc ngon
tay theo chiéu dang dign qua dng day, khi do ngén tay cai

chodi ra chi chifu cha dudng sic tii bén trong dng diav A Hinh 8.77. Quy tic nam tay phai
(Iinh 9.11). L 8T m‘n.h chiéu c?a du?ng sific tif
hén trong dng day

@ Hetngr ing day o dong dién chay quava mot nam cian thir dinh
hurding b Hinh 9.12. B1EL 8, B 1a cac cue cila nguén dién khong g,
Hay xde dinh chiéu dudig sire tr ia tirndng trang dng day, Toeds
¥acdinhtén che s 02 nguin dign,

- hpudndién _
. Hiah 2.12. Binh hidng nam chim
thii xung quanh dng day
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1. Budng sic tir dugc tac béi nam cham thang cd dic diém nao sau day?
A, La dueng thing song song vdi truc nam cham, hudng tir cuc Bac dén cuc Nam,
B. La dudang khép kin, di ra tircuc Bac va di vao cuc Nam cla nam cham.
. La dudng trén nam trong mat phang vuéng goc i truc cla thanh nam cham.
D. L& dudng trén ndm trong mat phang chida truc cla thanh nam cham.

2. Xét mét éng day duge ndlvdl hal cue A, B cda mat ngudn dign, kKhido, duing stic tigua éng
déy o6 dang nhu Hinh 9B 1. Hay xac dinh tén cac cuc cla nquan dién.

A E

TR

..--""'_'_.__'.-_-_'_"‘"-.,

_'_‘_'_,_,_:——-‘——\__\_\_

——)

P
s

—_\_q__—'—""

/

A

A Hink 9.1, Budmig st tir vung quanh Shg diy

3. Xung quanh Trai Bat o6 ton tai tiy trudng, do d6 Trai Bat duge col nhu médt nam cham khéng 1.
Dua vao didu nay, hay glai thich tai sao kim la ban ludn chi theo hudng Bac - Nam dia i,

4. Dya vao hink anh cac dudng s 10 cda nam cham chin U nhy
Hinh 9R2, eam hay xac dinh cac cu'c cda nam cham nay,

A4 Hink 0P.2, Buimg suic ti
¥ung quanh nam chdm chi L



= Thi nghigm mo ta hueng cua lue fi tae dung lén doean ddy dan mang dong dign dat
trong LU ruihg,

- Binh nghiacam ung td 8, don v tesks, don vi co ban va dan xuat de do ean daf lugna L.
— Bidy thite tinh lue i F= Bitsing,

T i tao va snig dmm lan truyen ra mii tridng vt chat. Bo phan thue hign
nhigm vy nay |3 ci loa (Hinh 1007} €6 cdu tao oo ban gom cudn déy duoe dat
trong tirtrding cha mit nam chfim vinh cl, cudn day cing ddng thi dude
néi véi mang loa, Khi ¢é ding dién thay ddi qua cudn day, cudn diy sé dao
déng lam cho méang loa clng dao déng tao ra séng am, Vay lucndo lam cho
cupn day dao dgng? ' A Hinh 70.1. Caloadlén déng

&) THINGHIEM KHAO SAT PHUONG VA CHIEU CUA LU'C TU TAC DUNG LEN
DONG BIEN

* Muc dich: Khao sat phuong va chidu ciia lijc £ tac dung

lén doan diy dan mang dong dién dar trong ti trudng,

* Dyng cy:

— Hop gd c6 gin hai mam xoay (1) ¥ (2} d¢ thay d6i cic

pid te] cdong 46 dong dién qua khune dav (3 va cudn diw .

clta nam cham dign hinh chit U {4). 1- Batrithinghigm nhu Hinh 10.2,
thuc hién thi nghigm theo cic
bt el § @8 %ac dinh phiong,

. ! o ) chidy ciia luc tif tac dung [én
- Pén bdo (7) cho bigl chigu 10 lridng déu Lrong long doan day 43 mang dong ditn

cudn diy cha nam chim dién, it trong ti truemg.

— Had cling tile (3) i (6) of tde dung dao chién dong dién
qua khung dav va cudn day ciia nam cham dién.

- Nguin dién (8) noi voi hai diu mach dién trong hop go

dé tgo ra cdc dang dién,

— Bing chia db (9) gin voi khung day (3) d€ xac dinh gdo

hop bdi mt phﬁ.ng khung diy nay vi duong stic tii.

- (Qua nang (10) lam d6i trong d¢ diéu chinh trang thai

cin bang cda dom cin (11).

- Ampe lef (12) cho biét gid tri adong 4o domg dién { qua 2. Quan sét batrl thi nghiém trang
khung day. Hint 10.2, hay trinh bay nguyén
— g k& (13). técdo licti,

— TIai khung déy (14) ¢é kich thitde khic khung day (3),
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A Hinh 16,2, BA tri thinghiém khao sat phuong va chigu cda Iz t tac dung 1én doan diy din mang dang dign

dat trang tiv trudng

* Tién hanh thi nghié¢n:
Buidc {2 Bo tri thi nghiém nhi Hinh 10.2.

Bude 2: Digu chinh cho mil phing khung diy song song vii mél phing {Oxz). Bi¢u chinh dé

dom cin nam ngang va thude do goc chi vach 0.

Bitde 3: Bl cong Lic coa ngudn dign dé cho déng dién chay qua cudn ddy ciia nam chim dién.

Bude 1 Bat cdng tic d¢€ cho dong dién qua khung day, quan sat chiéu dich chuyén cua

khung day,

Buidc 5: Neit domg dign gua khung day, difu chinh cho don ¢in nhm ngang, Sau dé dong

cing tic d¢ dai chidu dong ditn qua khung day, quan sit chién dich chuytn cna khung day.

B 6: B6I chigu W ruding bang cich déi chidu dong dign qua cudn diy cia nam chim dién,

quan sdt chidu dich chuyén ¢ha khung day.

Lagn §: Khi gquan sat chidu chuvén dong cia khung diy dat
tromg tf trddng, ta cdn chi ¥ thuide do goc. Néu trong cic
trdding hgp khdo sat, thude do goc ludn chi vach 0, chiing
1& i e dyung Lén khung diay ob phuong song song vdi
truc Oz,

@

3. Hdy du dodn chiéu dich chuyén
cia doan day din nam trong tir
trudng phu thudc vao nhing
yéu 16 nao. Tién hanh thi nghiém
kiém chiing.
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= Bdo cao kél qui Lhi nghiém:

Hinh 10.3 bifu dién tridng hop lde tir tic dung 1én doan
dity diin nim trong i triong cia nam cham, Tim Khung
day di xusdng.

Quan sil chido cha (i trading, chigu déng dién v chigu
dich chuyén ot khung déy trong thi nghiém trén nhw gei ¥
& Bing 10,1,

W Bdng 16.7. Gol § k&t qué thi nghiém khio sat phu'ong va chidu cia
luic tiv tac dung lén doan day dan mang diang dién 5t brang b tritng

A Hinly 10,3, Luc ti tac dung lén
khung ddy lam khung déy di xuding

Chicu cila {hidu cua Chic¢u chia lux tic F

urtruimg B | dongdigny | tAcdunglon doan
diiy dim mang dong dkn

Cing chidu Oy Clhng chidu O Clng chidu Oz
Cimyg chidu Oy Npoe chida Ox MNymicte chidu Oz
Neicic chigu Oy Nguoe chidu Ox {-_'.Jlmg chigu Oz
Npage chigu Oy Ciing chifu Ok Dgrigic chifu O

Sumg song Oy Song sang Oy Khimg e hue L

Tt cac quan sat duge ghi nhin trong Bang 101, ta nhan

thay lye tit tac dung 1én doan dav din mang dong dién dat

Leanng W truding Tam déy ddn dich chuyén theo phitone

vudng gde voi mill phing chda dong dién vt truding tai

ditm khio sdt. Ta két ludn:

Lafe 10 tac dung 1én dogn diy din mang dong dign @
dil lrong LW Lradng déu cd;

A Hink 10.4. Duy tic ban tay trai
dlé xac dinh chigu cia luc tis

4. ¥ét doan déy dan thang mang

— Piém dit 13 tal tromg didm oo doan déy. dong den difec 4t tong 1

— Phuiong vudng goc vol mit phang chda doan tiitmg €6 cac duing sic tif
diy ddn mang dong dién v vectad cam dng 1d, song sang voi doan diy. (6 thé
~ Chiéu duge xdc dinh bing quy e ban tay (rdi; st dung quy tac han tay trdi de

wac dinh Iwe tir tic dung lén
doan day dan trong trding hdp
nay khing? Thio ludn dé rit ra
triing vii chidu dong dién, khi d6 ngdn cdi choal Iyt il quy tic ban tay tri,
ra 907 chi chigu cfa lic Lif Lic dung 1én ddng dién

(Hink L0.4).

Dt ban tay trai sao cho cac chitng stic ti hudng

vao long ban tay, chifu ti of tay dén cac ngdn tay



¥ac dinh phuong va chiéu cia |uc tir tac dung 1én doan day din thing mang dong
dién Fdat trang ti trudng déu nhu Hinh 10.5. Bigt déng dién T cd phuong vudng
gic voi mat phang hinh vé.

Lo y: KD higu (a3 chi chigu dong dign ti mat phang hinh vé huting thang ra ngoai;
&) chi chidu déng dién ti ngoai hudng thang vao mit phing hinh vé.

&
¥ |

-

w

k.
r

A Hink 10.5. Doan diy din thing mang dbng dién d8t trong titrudmg déu

T,

@ Difa o ki thiic dd hoc w hie tircaing nhurtim hidu trén sdch, b, Intemet,... em hay trinh hay selugcvé
il tao va nguyen Il hoat dding <l loa dién ddng.

&) PO LONCAM UNG TU

Xét thi nghiém duge bé tri nhit trong Hinh 1002, Goi 212

gine hugp bl huiding dong didén qua doan dév dan dit trong @

5. B4 [6n Juc tirtac dung |8n doan
day d3n mang ding dién phy
thupe vao cac yéu 6 nan?

i trusng déu va miong caa cde duong sac t; L 1a chigo
dai cia doan day déim: 1 14 adong do dong dign qua doan
iy din, F 1 dé 1on Ly ti tie dyng 1én doan diy din.
Thife nghiém chiing 16, F 1118 v&i v&i airgng 46 dong dién 1,
chiu div v sind,

Hay ti 50 khéng thay dai tal mdi didm dar doan

flosin
didy trong tif triémg vt s8 ndy sé thay déi khi dar dogn
day I dén vi tri khic trong tii troding,

Dai lugng B = 13 46 16n ciim (ng t 30 mét didm

{sinf
trong tif trdong déu.

i ||
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Cam 1ing 18 B 14 mOt dai lugng vecty, dée trung cho 18 trudng vé phuong dién tic
dung lge. Cam Tng tf tal mit diém trong 1 trddng co:
— Phuidgng trimg v phudng cda nam cham thd ndm cin édng Lgi digm dé.
— Chifu tii cde Nam sang cife Bac cia nam chiam thad.
- D& 16n duge xdc dinh bang hidu thiic:
B= = {10.1)
dLsin@

Trong he 51, cam ting ti ¢ don vi la tesla (1), Bonviteslala don v din xudt, o moi
lién hé v ciac don vi co ban theo bigu thic:
N
[T
Aam

1 Tl dé Ko cla cam dne L cog moL L troding déu ma khi dat mél die dan b
chifén dai | m mang dong dién <6 adong 46 1 A vae trong ti trifddng do va vadng
gdc vl vectd cdm ing td thi day din s¢ chiu mét luc td co dd lom 1 N.

Lyjc Wi tic dyng lén mdl doan ddy ddn mang déng didn diit lrong (0 tediding déu dage
tinh hai hifu thoc:

b = BiLsind (10.2}

Wi i Xét mdt doan diy din dii 40 cm it trong ti truiding gﬁ“

3 i ::',_'
déu co do lan cam dng ti 1a 5 mT, theo phudng vudng goc Dufa vio bidu thie (10.1)
vitl duiding sire e, hay xic dinh don vi do
a} Néw mai gidv o6 10 clectron di qua mar tidt dién thang cam Ung ti 8 theo cac
trong day din thi ating do dong dién chay qua déy din don vi cg ban trong he
béng bao nhigu? i

b} Wi dong dién chay qua diy din nhu céu a, iy xac

dinh dd 1dn e o tie dyng lén diy din,

Bai gidi

a} Cuding do dong dién chav qua doan day dan:

g Nlg| W%|-L6.10"
o '

: -

—0,16A

b} Do doan day din duoe dit vudng goe wii tif tnidng nén

(= 90", Lage: i L dung 1én ddy dan:
F=RBILsinft =510 *0,1640.10 " sin90F = 3,210 'N

70 M-



£% 1én cam dng tif cua mét 56 dong dién <o dang dac biét dat trong khong khi
- Bé 180 cam tng tir tal mat diém cich dong dién thang dai vé han mat doan #:
!
B=2107"— (10.3)
=
- Bé |dn cam Ung tirtai tim déng dign tron cd & vang day va cd ban kinh A:

7 _'"'fr.l!r
f=23.10

(10.4)

- B4 lén cam dng ti bén trong 6ng day ob chidu dai I va N vang day (chidu dai dng day rat
Ién so véi bén kinh ving déy):

T
B=4r107" — (16.5)
b
vl £l cuding @6 dang dign trong déy dan,
Nguyén li chéng chat tir trudng
Xét hé ch day dan lan lugt mang cac dong dién c6 cudng do déng dignla /1, /.

Cam ting ti do mdi dong dién gay ra tai digm M trong khéng gian 13 By, Bz, B, Khi d6 cam
ung tirténg hop tai digm M la:

Em =E|+E:i +_..-|—ﬁ-.-. “D.E‘l]l

1. Xét doan day dan thang, dai mang déng dién dat trong tirtrudng déu theo phuoang vudng géc
wol dutding sGc t, Hinh vé nao dudi day bigu dign ding phuong, chidu cda luec W tac dung lén
day din?

i j —— g :
. P
! I
F
A E. & 0.
® ® ® .Q
| |
2. Bat mat khung day dan hinh chirnhat mang dang @ ® ® @
dien cd cubng a4 7 trona tU trudng déu od vecto is
cam dng t vudng goc vl mat phing khung day @ v/ @ @ @
nhu Hinh 10R1. Xac dinh luvc ti tac dung 1én cac

canh cda khung dav, @ @I @ @
A Hiph 10P.1. Khung d 8y dat trong b trudng
3. W6t doan day dai 15 e duge dit vudng gdo wdi mat ttrudng déu. Khicd dang dign 2 A chay
trong doan day thi cé luc t tac dung [én doan day. Bigt Iuc tir cé d6 1dn 1a 0,015 N. Xac dinh

cam ung to cia to trudmg déu,
I 77



Thigt ke phueng an va thyc hanh do cam Ung trbang cén 'dong disgn’

@ Trong 441 s0nq hdng ngay, chiing ta ¢d the tigp x0c vai tir trudng & maoi nad (o du Trai DAt clng <6t treding va
duigc xem nhu mét nam cham khang 18, véi cre B — Narm dia |i [0 ot 13 arc Nam — Bac cia nam cham). Bai ltong
diic trimeg cho dd manh yéu ciia tirtruéng 13 vecta cim tng tir, Vay [am thé nao dé xac dinh duac 48 160 cia cim ting ti?

» Thi nghiém do cam dng tu @
* Muc dich; X dinh d6 lén cam dng 1l edia L Ledding

nam cham dién biing cin “dong dién” Yol e B Ak GEtRhIEY)

da [1gt ke trong Bai 10, hay thiet

* Co st 1i thuyét: ké va thue hién plivgng 4n 6 do

Xél khung déy MNPQ ¢ déng dign T chay qua, Khung cam Ung L0 ca 1 tridng déy

day duge da sao cho ¢hi ¢6 mdl canh PQ ob chidu dai L ::“?' h:;:r{lji{ clla am chiam dign
nh chir L,

ndm hodn toan Lrong L tridng déu gitia hai cde cha nam
chiim dién hinh chii U véi che duidine sire L vudng o6¢ v
miil phing khung ddy (TTinh 11,1).

A Hiagh 11,7, Luic tiv tac dung ln khung day
marg ding dlén g3t trong t truedmo

Luc U e dung lén khung diy chi yéu do lyc i tac dung 18n dogn diy diin co chidu dai I di
Lromg LI Lruding gdy ra.
+ Néu khung diy ¢hi ¢ 1 vang diy thi dd Idn e ur Lde dung Lén khong day L f= TBI.
+ Néu khung diy ¢d W vdng diy thi Iiie U tac dung 1én khung diy 13 18ng hgp hfe L Lic
dung lén Nvong day cb cing chidu dong di¢n. D& 1dn lue tif khi d6 la: F = Nf= NIBL.

Tir do, 1 suy ra di 1én chm ang L 1
-
NI
Biér N, 1 Lova do difere d6 Idin lge 1 Fta sé xiac dinh duge di 1dn ciim dng i B cda namchim,

(11.1)



Dein vin Dsanb - [HP[ Nam (e - Nam Dink
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* Drgng cy: Pugic rinh bay chi Liél trong Bai 10,

[
L

ol LR T R R

A Hinh 71,2, BS tri thi nghiém do cdm dng tif cda tix trugma nam cham dién bang can “dong dién”

* Tién hanh thi nghi¢m:

Bigdc 1: Bo Lri thi nghiém nhu Hinh 11,2,

Butic 2: Bigu chinh dé cho don ciin nim ngang, Poc sé chi F

cha e ké i ghi kél qui nhy goi y & Bang 11.1.

DBiddc 3:
+ Bl cong Lic dé& dong dign chay qua khung diy din
vd nam chim dién. Chen chidu oha dong dign sao cho
life tif tac dyng 18n canh cia khung diy co hudng thing
dirng tif trén xudng,
+ Dige a6 chi ciia ampe ké (127 va ghi két qui nhat ggiy o
Bang 11,1,
+ DHéw chinh dé don cin trd lai trang thai can bang

nam ngang. @

FBoc sd chi b cla luc ké va ghi két gud nhu g0l v &
B Uif{l ST ek S 2. Gidi thich tai sao d [6n luc tir F
dng 111
tac dung [&ncanh cla khung da
t+ Xac dinh df lén huc tii tac dung lén canh caa khung e g ' i
W g EE I i {fat trong t trsing bang £, — £
day dit trong td tnicng £ = 17, - & . Ghi két qua nhu goi :
vo Bang 111
Bude 4; Thye hign lai bude 3 wai it nhit hai gid el I
khdc nhau, Ghikét qua nhat geii ¥ 6 Bdng 11,1,



U@ VAT L1712

* Bao cae kél qui Lhi nghiém:

— Tinh 4¢ 1én cdm dng tif taeng dng vao bang s8 liéu nha @
g v trong Bang 11,1

- Tinh cdm dng 1 trung binh B, sai sb Lrung binh clia . ME“_ ,"h"m? bl kh' Ja_rn 1
" — = s nghigm de thu dugc ket qua
phép do A8 v v k8 qui phép do B =B L AR, e
W Béng 11.1. Bang 56 liéu goi § thi nghigm do cdm iing o cia b
trutmg nam cham dlén
=24 £ =008 m, V=200 yong
il F

Lin. ItA) TNy EANY F=F-T (M} EB- T {T)

1 e N s SR P 4, Tirsd ligu thu dwgc d Bang 111

ung véi mat gid t cudng 46
ding dign ¥ac dinh, hay x0 If
3 e 0210 038 = = 5o ligu d& tinh toan cam (fng tir
B va sai 50 cua phép do.

2 et 0210 0320 -

- KéL qué do dé 1én cam iing LG cia L (ruiding nam cham dign:
iy ; - A4+ H 48
| Gid tri trung binh: # =f e T g oL ' SO

. ‘ |B-5,|+|B-8,|+|B-5,
+ Sai sé trung binh: AR = e e i oo s

o

+ Ghi kél qui dox B— B LAR =

»)

Thay déi dé Idn tU truding bang cach digu chinh culing dé dong dién chay vao
nam cham dién. Thue hién lai thi nghiém trén dé do cdm dng L0 8. Nhin xét vé& mdi
liér hé gida cdm dng ti 8 va cudng dd ding didgn qua nam chim dién.

Cho cic dung cu: khung day chT nhat, dy treo, cic nam cham chir U, thusdc do goc, thude thing, ngudn
dién, ampe ke, i ké. Hay thigt ké phvong dn do 48 ldn cim dng tif cia viing 1l trfdng giis hai /e cla
nam chtdn chir U
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B@ HIEN TUONG CAM UNG
> DIEN TU

- Binh righta va don v| do W thong.

- Thi nghiegm don gian minh hoa hign tuang cam dng dign b
- Binh luat Faraday va dinh luat Lanz ve cam tng dien tu va mdt s dng dung don gian

clia hign tolong cam urg dige b,

- Ma hinh sang dien tiva tng dung dé giai thich su tao thanh va lan truyén cla cac

song dien titreng thang sang dién .

@ Hién nay, d€ giam bat luigng khi thai doc hai ra mdi trufmg citng nhi gidm cac nguy hidm tir vigcrd ri khi gas,
ngu ta o thé si dung bep tir trang ndu dn (Hinh 12,13, Vay bép tihoat déng theo nguyén tic naa?

A\ Hih 72.1. B&p i sirdung trong ndu an

&) TUTHONG
Xét mol vy diy o6 dign tich S duge diL trong (0 tnitig

déu. Got 1 Laveets don vi phip tuyén eha mét phingvong
day, «tla gochop bdivecto cAm (ing tit B va 7 (Hinh 12.2}).
Khi dé dai lugng

(P = BScosa
dugc goi ti thong qua dién tich 5.

(12.1)

Trong hé SL, ti thing ¢ don vila weber (Wh), w6i
LWh=1"Tm?

T thong I mét dai ludng v hudng, o6 gid tri phu thude

vilo goc o Khi khing ¢4 nhitng diéu kign bit bube v&

vecte don vi phdp tuyén chs mit phing vong day, ta

thudng chon chiu chia 0 sao c¢ho a la gde nhon d6 ti

théng cd gid tri duang.
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A Hinh 12.2. Cac dubmg stc tir
Huyén gua ving diy ob didn tich §

®

1. Hay néw s phu thude cia 1
thisng vao gdic hop béi vects cdm
(ingtif B va A,

- {izE)

8 L i S e e R



VATLI2

Néa cdc duding siic L vudng gée vdi mil phing vong day
vad dién Lich ving diy 13 1 m7 thi e 36 cla L thdng bang @
dg lém ca cam dng L1, Tho 56 dudng sic 10 qua mit don
vi dién tich ddt vubng gde vdi vecld cdm dng L0 Lai mil
didim ti 1¢ thudn vai do lan cha vecto cam Gng ti tai diém
dé nén td thang 1a dai lagng dic trang cho s0 dildng sitc
t %eyén qua mat phing vong day.

2. Tilr hifu thiic {121} va kidn thite
d hoc, hay bidu dign don vi cia
tir thiing qua cic don vi co ban
trong hi 5.

@ Tii thiong L dai lugng dic tring cho sd dudng sde L xuyén qua didn tich § va duge
xdc dinh béi bidu thiic
(b = Bbcosa
Trong hé: SI, tif thong ¢o dan vi 1a weber (Wh).
1Wh=1Tm’

Latn 42 Néu khung diy o6 N ving diy duge dit trong 1 trudng déu, thi 1 théng qua khung
day duge xdc dinh bdi bidu thic
O = NBScoss (12.2)

u HIEN TUONG CAM UNG BIEN TU
» Thi nghiém khéo sat hién tuong cam lng Hién b
= Muyc dich: Khdo sit duge hién Wigng cdm dng dign L7,
= Dhang ey
- Dign ké(1).
- Nam cham thang (2],
- Khung déy dan (3).
— Hai déy dan (4) ndi khung diy v dién ké thang qua hai chél cim A, B,

A\ Hink 12.5. Dung cu thuc hién thi nghiém
khao s&t hidgn tuong cam Ong dién i



* Tién hanh thi nghiém:

Buric {: Bidu chinh Hm ditn ké & vach 58 0. 501 hai ddn
khung day vai dién ké.

Bigde 2 Duia mdt ddu ciia nam cham tién lai gan khung
diy, khi nam chiim vita tign dén miat phiang khung diy thi
diing lyi. Quan sit kim dién k& Lrong qud trinh nam chin
lai gan khung day.

B 3; 10 v trd ot nam chim ¢ cuol bude 2, dua nam
chim ra xa khong diy. Quan st kim dién k& trong qud
trinh nam cham ra xa khang day.

* Kél qud thi nghigm:

— Trong qua trinh dda nam chiam lai gin hay ra xa khong
day, ta thiv kim dictn ké bi léch, dién nay dning to dd co
dong dién qua khung day. Neoai ra, chidu léch cita kim
Jign ké (rong hai trdding hap L neuge nhao, cho thiy hai
donyg dién nguge chidqu nhau.

- Khi nam chim dirng lai, ta thiy kim dién k& dimg L &
vach s0 0, ching to khong ¢d ding dien qua khung day,

¥ Hién tugng cam ing dién tif
ITign Ligng xudl hién done dién lrang khune day dan &
thi nghigm (rén duge goi ki hign logng cam ting dign 1if v

dong dién nay duge goi la dong dién cun dng.

Thi nghiém vé& hign Wigng chm dng dién W cd he gidi thich
nthui sau: Trong gua trinh dua nam cham Lad gén hay ra xa
khung diy dan kin, 56 dudng sde i cila nam cham xuyén
qua khung day bién thién, nghia 13 tif thong qua khung
ddy Lhay d&i (Hinh 12.4). Khi do, trong khung diy xodl hign
dong dign, Khi nam ¢him ding lai, 17 théng qua khung
déy khdmg con bién thién. hiing cd dong ditn qua Ehong

day nén kim dién ke chi v& vach sa (.

J Khi tif thoéng qua mit gidi han boi mét khung day
din kin bién thién thi tronyg khung diy xudt hién
dimyg dién cim ung. Hign tuong nay duge goi la
hign Luidng cim gng dign .

S
| W
o

2. Hay dy dodn khodng thii gian
xudt hign hién tuong cam ng
fien tii trong khung day khithuc
hign thi nghiém & budc 2 va 3.

4. Trong hute 2 va 3 oia thinghidéim,
ti thong qua khung day bién
thign nhu thé nao trong qua
trinh dufa nam cham lai gan hay
ra khung day!

A Hink 12.4, Minh hoa su thay d8i tix
thang qua khung day dan kin:
al khidua nam chdm fai gdn khung ddy
Fd bty Mo wackin ofddee) gl od Kfsiatng oIdy

5. Hay de audt dc phuong an khac

i [ kUSt Wién dong dIEn cim
ting trong kiung day.

il 77




» Dinh luat Lenz vé chiéu dang dién <am tng
Trong thi nghiém trén, ta thay rang khi duia nam chim lai @

pdAn hay ra xa khung dav dan kin thi xuat hién dong dién . Trong thi nghiém & Hinh 12.3;

ciim g trong khung die vai chigu dang dién 13 nedgc a) Néu ta gid nguyén vitr clianam
nhau. Nim 1834, nhi vat i Heinrich Lenz (Hen-rich cham v cho khung dy chuyén
Len-xe) {1804 — 1865) di mat ra dinh Inat v€ chiéu dong dang lal gdn hay ra ¥a nain
dién cdm fng. cham thi chieu ding dién cam
() iing qua khung ddy ¢ thay i
S Dang dign cdm tng qua khung day dan kin o Khtng? Thue hign thi nghiém

chiéu saw cho tif trudng do nd sinh ra (40 trdong kiém chiing v3 so sanh két qua

vii thi nghiem khi dich chuyén
nam chdm lai gan hay ma ¥

G tng) oo tic dyng chong lai sy bign thién ty
théng qua chinh khung day dé.

Vi dyer XéL nam cham v khung diy kin nha Hinh 12.4 Klung day.

lrong do vi tei cta khung diy dudge gitn lkhong dén Xac by Néu ta cho nam cham va khung

dinh ¢hiéu déng dién cam ting qua lkding diy trong hai déy chuyén dang vdi ciing van

truiding hop: toc thi trong khung day cd xudt

a) Thia nam chiam lai gdn khung diy. :}EE” i‘t'nﬂ i cim g khiing?
5307

b) Eria nam chim ra xa khung day,

Bai giai
a) Khi dua nam chim tién lgi gan khung day thi so dudng siie tif xuyén qua khung day ting
dén, do dé 1 théng qua khung ddy bién thién va trong khung diy xufil hign déng dién chim
ung i . Theo dinh loat Lenz, (0 tnrdng ¢im Gng 0 tac dung chong La sy bién thién i théng
qua khung day, do do vecte cam dng tif B: cua tif tridmg cam ting (diidmg mén xanh) nguoc
chidu véi vecto cam dng ti B cta nam cham (ditang mau den). Dia vao B, va ap dung quy

L ndm Lay phai, (a xdc dinh ddgc chidu dong dién cdm dng i trong khung ddy nhd Hinh 12.5a.

A Hiph 12.5. Chidu ddng dign cdm ng 1 qua khung d&y dan kin
khi dua nam cham lai gan (a} va ra xa {b) khung day
78 k-



B Khi dura nam chidm ra xa khung ddy 1hi 86 duding stc 0 xovén qua khung ddy gidm din,

do do tii thong qua kKhung day bien thién v trong khung diy xuft hién dong dién cimoing i .

lheo dinh Inat Lenz, tif tndong cam dng <o tac dung chdng lai sy bién thién ti thing qua

khung day, do dé vecto cam dng tii 13, ciia tif tradng cam dng (dusng mau sanh) ciing chiéu

vl veclo cdm dng L B, cfia nam cham (didng mau den). Difa vio B, vd dp dung quy 1ic

niim Llay phdi, t xde dinh duge chigy dong dign ciim ing i trong khung déy nhu Hinh 12.5b,

» Binh luat Faraday vé suat dién ddng cam ting

Digia vio sy xudl hién dong dién ¢dm ng lrong khung diy
dan kin ¢ thi nghiém [Tinh 12.3, ta co thé coi trong khung
day ton tal mot ngudn dién. Suat dién dong cia ngudn
nav ditge gol 13 sudt dién déng cam ting. Viy suit dién
dong cim ing 14 sudt dién dong sinh ra dong dién cdm
g trong mach kin.

‘Lhuic nghiem chiing to 1'?1115, dé lon suit dién ding cam
tng lrong mach kin (0 18 +&i 16c dd bign thién L thong
qua mach kin do;

i
At
Trong hé SI, hé 56 17 1& &k = 1, By [&4 noi dung dinh ludl
Faraday v€ sudl dién ddng cim dng, duge Michael Faraday
{Mai-con Pha-ra-div) (1791 - 1867) duu ra vio ndm 1831

el=* (12.3)

F
[ 2

g B¢ lon sudt didn déng cam dng trong khung day
diin lain 118 w61 toe A6 bién thién ti thing qua dién
tich gioi han bai khung day,

Trong he 51, dd lon sudl dien déng cam Gng duge
zic dinh bang bidu thiic:

E

|E’| - .lJl'I..f

vil oo don vi I wom (V).

Trong truding hop T thing
gqua khung day dan kin bién
thign khéng du, xét trong
khoang thai glan At @0 nho,
sudt dién dong cam dng fai
thai digm ¢ dugc xdc dinh bai
bigu thuc

2t} =— i
dr

Liin y: Khi kit hgp voi ndl dung dinh ludt Lenz, bidu thie (12,3} duge vict lai:

Adh
&= —
At
Trang tritdng hap khung div ¢ N vong diy thi;
7
s i

(12.4)

{12.5)

virl Ade L d6 bién thién ti thing qua dién tich gidd han bét maot vimy ddw

il 7o



Vi di: Xeét mot khung day din kin, hinh vudng co canh
dai 8 em duge dil Lrong L trddng déu cb d6 1dn clin ing
i 2.00 T Bict vecto don i phap tuvén coa mit phing
khung diy hgp viéi vedld cdm (ng 16 mdl gde 307 Tinh
do Lon sudt dién dong cam dng sinh ra trong khung diy
khi d@ ldn ¢im dng U qua khung day gidm d&u v& 0 Lrong
khedng thai gian 0,01 s,

Bai giai
Dién tich khung ddy: § = 8.8 = 64 cm® = 64,107 mn°, @
Tu thing qua khung day Ehi caming ti cd dd lon 2.10 'T: 7. Trang hién tuang cim dng dién
= BScoser =210 6410 cos30" = 1,110 ® Wh i nhu thi nghiém & Hinh 12.5,
¢ 51 chuyéin hod ti dang nang

T théng qua khung day khi cim dng (i ¢ d§ 1an 0T: luong nso sang dién ning?
@, =0 Wh
Bé Lo sudt dien dong cadm dng sinh ra trong khang déy:

L10" ;
= b 10T
0.01 |

el = Af

nm‘_

» U'ng dung <ia hién tuong cam dng dién tl D i B Ml

';A

Ml dng dung tha i cda hién wigng cim vng dién (G e T

Gineitar dién

la tao ra am thanh trong dan goitar dién. Bo cim dng

{pickup) cha guitar dign gdm mét cudn diy vad mdl nam
oy k. ; ! : A T 1 Amypli
chdm vinh ciru, difgie &t gan diy dan guitar bang kim loai 70 :

co the nhiém tii (Hinh 12.6), Khi giy dan, dogn diy gin
11T CI'IﬁlTI b! I'ihiél'l'l it dﬂﬂ Lif}l'lg Vil tﬂﬂ i | Sl:l' hién tl'liél'l A Hinh 12.6. C4u tao b cdm tng [ plckup)
i théng qua cudn day cta b cam dng, td o tao ra mit trang dan guitar dign
sudt dién danpe cam dne. Tin higo dign duge dita dén mdt I I

fmapng £ P e : w &, Méu vai tm cia nam cham yinh
b lhwéch dai va loa, tao ra sonyg dm thanh mé chang ta citt trong fan guitar dign,

nehe dilg,

Be k-



Dvnamo xe dap

Dynamo xe dap (Hinh 12.7a} cling 1d mét dng dung Ehiae aia hién tuong cim dng dién ti
Cac b phan <o ban cia dynamo diige minh hoa nhu Hinh 12.7b. Khi banh xc quay, nium
din ddng va nam chim cling gquay theo., do dé tif théng qua cudn diy bién thién. Lic nay,

trong cudn day xudt hién dong dién cim ting vi thap sang héng déen.

e '_=.‘|-_'|§g
- fﬁn I A
o
s
Mg
1 dfadtia
Ui <
oy
am
Labsttnan g | chkom

VL
diecdn

AN Hink 12.7. q) Dynamo fran xe dap; bi Cdu (90 c0a dyRamo trén xe dag

Mot khung day dan kin ¢d dién tich 20 cmé, quay déu trong tir trudng déu ¢d cam
ling tor bang 0,02 T. Tinh d6 lgn suat dieén déng cam dng sinh ra trong véng day khi
géc hap bdi vecta cdm Uhg T va vecta don vl phip tuyén cla mat phang khung
day thay dai tir 30° dén 60°trong khodng thai gian 0,1 giay.

L

@ Dua vaosach, ban, intemet,...em by tim higu ciy tan va nguyén li hoat ong cija bép i,

&P SONG PIEN TU
¥ Dién tir trudng
T hign tigng chim dng dién . ta thiy cing lhi i trddng
qua khung day bidn thidn thi trong khung déy it hién ddng @
dién cam ding. Nphia 14, trong khung day s& tdn tai mdt dién 8, 5o <iih Bl dang 2ba ditdng
Lritding v vecld cuding dé didn triudng Lai madi digm cung sic ién clia fién triéng tinh va
chidu vii chiu ddng dién ciin Gng. Nha vy, dudng stc didn dién trucing xody,
trong triong hop nay la mot dudmyg cong kin, Bién truong
co tinh chit nayv ditge gol la dign triidng xody
Thyic nghiém cliing ching to rang, khi dién trddng bicn
thién theo thai gian thi trong khdng gian dd xudt hién it
lreiding bién Lhign theo théi gian. Nho vy, dién tnidng
bifn thién v tu trudng bién thién theo théi gian cang
tdn tal trong khong pian; chang chuyén hod lin nhan va

diigic poi 13 dién tii triudng,

e IERR



Trong vimng khing gian ¢d (i teddng bién thién theo thii gian thi trong vimg Jo xudl
hién mol dién lruding sody; nguge L, lrong vimg khéng gian ob didn tevding bién
thién theo thai gian thi trong viung do xudt hien mét tif trdeng hién thien theo thai
gian, Da da, dign trdéing bién thign v ol trading bién thién theo thdi gian chuyén hod
Jin nhau v ey ton tai trong khong glan, duge goi L dién tif tnidng.

» Md hinh song dién to
(ud trinh lan truyén cioa dién ti tnidng trong khong gian
goi la song dién t. Trong qua trinh lan troyén, tai mdt
diém, vecto cidng do dién triong E vi vects cim g i @

B luan daa dang cing pha, vuong goc vl nhao va vudng

g vOi phuiong truyén song dién v nlni Hinh 12,8, Do do, 10. Nhacla métsdtinh chat co ban
soing didn tif la song ngang. ¢ xic dinh chitu cha vecto cia sng dién tir ma em dd duac
haoc trong Chudng trinh Yat 1771,

cicng do dién trudng, vecto cam dng ti va chifu truvén
cia song dicn td tal mét didn, ta sif dung quy tac vin

dinh éc: Quuay dinh 6 theo chido tf vecta cuding do dién
tricdng dén vecta cam ding tif thi chiéu tién cla dinh &¢
la chidu lan truvén cila séng dién tif (TTinh 12.9),

i-";
A Hink 12.9. Minh hoa quy tic
van dinh dc

A Hinh 72,8, M& hinh sulan truvén sdng difn b

Trang Chuong trinh Vit 1 11, cic em d3 duge hoc thang séng dién (it cho bigl dai budc sdng
(g v cde loai sdng dign L khic nhaw, Mai loai sdng diégn L7 ¢d ¢ dung v dng duing khic
nhau, Cée sémyg dign 0r ¢b budic sdng cang nhd thi ndng lugng cang 16n v do dim xuyén
cang cao, Anh sing ¢o bidn chit 13 song dién til va mit ngudi chi cdm nhin duge thanh phin
dién trudne,

: i’ﬁ; -; N

¥ac dinh wectos cam

fng to B cla song
dién t0 tai mdt thdi
diémtrong Hinh 12.10.

Dura v Kien thifc da hioc va sadh,
bao, Internet,... em hay viet bai ludn
: ngan vé (ng dung cia tia b ngoai
A Hith 12.10. Phuomg, chiéu vecto curdmng dé trong viéc digu tr bénh cbi siong

dién truong £ va chidu truyén séng tai mat chotreem.
didm trong khéng glan & radt thdd didin xdc dinh

B2 k-



BAI TAP
1. ¥etmat khung day v nam chiam thing dang chuyén dérng cling chidu sang phai wai téc db

lan lugt la v, va v, Hinh nae bigu dién dung chidu dong dién cam tng gua khung day?

2. Thanh phan tl trudng cda mat song dign T tal dign M blén thidgn thee phudng tinh
8 = 3cos(wt + @) (mT). Tai thai diém cudng do dién trudng tai M dat cuc dai thi d6 16n cam Ung
tli tai didm d6 bing bao nhigy?

3. Mot khung day dan kin, phang <6 dign tich 10 cm’, gdém 100 vong diy, dit trong to trudng <6
wecta cam ang W vudng goc vl mat phiing khung déy, £4 lon cam Ung tirbign thién theo théd
gian nhu dé thi trong Hink 12P1. Ve d6 thi dé [dn suat dign déng cam Ung sinh ra trong khung

day thea thdi gian.
Howl &

Ldi

S 2 T e

1 Do nE mr gt
A Hinkr 12P.7. Sy hign thién cia 46 ln
cdm g W theo théd glan
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BE) DAI CUONG VE i
> DONG DIEN XOAY CHIEU

— Phuong phap tao ra dong digr xoay chidu.

- Chu ki, tn 58, giatri cuc dal gia trf higw dung cls cudong da dang dign va dign ap (hidu
dien the) xoay chisuy

— Mot sd uing dung cua dong dign xeay chigu trong cuoc s6ng va tam quan trong cla
viec tuan tha quy tic antoan khi siedung dong dign xeay chidu trong cutc song,

@ Nha may thuy dién Hod Binh [Hinh 13.1) 15 mét
trong sé cac nha mdy thuy dién ndi tiéng & Vigt Ham, |
wdi tdng san |wong dign sdn xudt ke tir khi duge dua vao x
van hanh dén thang 972023 14 270 t1 kW h (Ngudn: EYR),
Dang dién duoc tao ra va truyén di tit nha may dien 160
nii tiéu thu 1 dong dién xoay chidu. Vay dang dign xoay
chiéu cd nhiing d3c diem gi?

A Hink 13.7. NhA may thuy dlén Hoa Binh

&) DONG BIEN XOAY CHIEU

» Khai niém @

Xeér mdt khung diy dan phing kin co dign tich § (gdm & 4 EﬁLFﬁ Jio dinh Iudt Faraday, 06

ving diy) duge dit trong midl L Lrordng déu. Khung déy oo wudt mat 6 phiiang phap tao
thé quay quanh truc A ¢f dinh nam trong mét phing cia sudt di E*ﬂ ﬁ'.jﬂg cim ling 'fm'ng
khung day. Tai thai diém ban diu (¢ = 0). khung day duge khung day dan kin,

dat vudng gdc w&i cam dng i B (TTinh 13.2a), Khi do,
1i thing qua khung day la:
P = 0} = NBScos( = NBS (13.1)

Thir Qi 1= 1 Thisd cidrn ¢

A High 12.2. Khung déy din quay déu trong tir trudmg déu
7 S



Bat ddu cho khung day quay déu vai t6e 46 goc e quanh
truc A, L thid diém ¢ bit kd, vecte 0 hop voi vecto B fiile
e =¢ut (Hinh 13.2b). Khi dd, tif thong qua khong déy 1a:
D) = NBScosw = NBScoses! (13.2)
Trong khoang thoi glan tn O dén ¢ a1 thing qua khung
iy bién thien, do dd trong khuong day xodt hién dong
di¢n cam (ing. Theo dinh ludt Faraday, sudt dién ddng cim
ting tai thai diém ¢ duge xic dinh boi bidu thiie:
elf) = d_m = ¥BYwsinat = NE8w Gnﬁ(mr ] {13.3)
eft \ J

Téng quil, sudl dign déne cim dng xudl hign trong khang
day dan kin gdm N véng dav tai thai diém ¢ khi cd hién
tuging cim (ng dién tir ¢ dang:

a1y — NfiSmcoz (mr 5 (pu} — 7, cos{ et — g, ] (13.4)

O

By Li sudt dien déng xoay chiéu bién doi theo thii gian
theo quv huat ham cosin (sin), duge goi la sudt dién dong
xoay chidu, co gia i cgc dal 3 £, — ¥88. Sudt dién
dong duoc tao boi cdc may phit dién zoay chida (Hinh
13.3) ciing o0 bidu thiic nhu (13.4). Chu K vil tdn 56 o
suit dien dong xoay chien duge xic dinh bdi cic cong thie

'}":E A | J.r‘:L:i

] vy

Khi néi hai diu khung day w6i mach ngodi Ligu thy dien
{cadign 1rd R, ty dién Choac cudn diy L), nhiing phép
do cho thay trong mach xudt hién déng dién ob cdédng
d¢ bién Lhién diéu hod theo théi glan. Pdy dude goi La
dong dién xoay chidw.
(=)
~ Donyg dién xowy chidu 1 dong dien ¢ cuong do

bicn thifn difu hoa theo thai glan.

®

2. Hinh 13.3 1a md hinh may phat

dién xoay chiéy don gian, bas
gim khung day (1) duec dat
trong b tridng cla nam cham
(23, khung day duge ndi vii hai
vanh khuyén {3) va hai thanh
quét i4) d& dua dong dien ra
nigeal. Hay tinh bay nguyén tic
tao sudt dign dong xoay chidu
b may nay.

@@

A High 13.3. M& hinh mdy phat dign

xoay chidu don gian

"o thé ding thanh |

mam cham thing dé
tao ra dong dién xoay
chiéu trong khung day
kin khéng? Vi sao?

Tir cac dung cu: 1 khung ddy inh chi mhat o thé quay déu quanh mét truc o dinh (oruc 86l xing clia khung

Vi n&m trong mat phang khung), 2 43t d3n, 1 nam cham chif U tac ra mit tif tnséma d8u 81 ng, 1 cap day din,

Em hiay thigt ke phuong an thi nghigm € tan ra dong dién xeay chidu.

{ll 85




» Dién ap xoay chiéu va cudng 86 dong dién xoay chiéu . 4

Khi néi hai cifc cia mdy phat dién xoay chidu vl mat
doan mach tiéu thy dién thi trong mach <o domg dién
xoay chigu vdi 1An so biing 10 s0 cda sudl dign done do
mdy phit dién tao ra. Gilta hai d8u doan mach ¢o hicu
dign thé bién thién didu hod theo thdi gian, dugc goi ld
dign dp (hiéu dién the) zoay chidn

Thirc nghigm ching té dién dp xoav chiéu v cudng do
dong dién xeay chién dao déng chng tin 50 hay ciing chu
ki (Hinh 13.4),

)

oy Irong tnitmg hop tong quat, bicu thic cia dién

dp xoay chidu gita hai dau doan mach vi cdong

dd dong dién xeay chicu chay trong mach co dang:
u—Licos{of @) [13.5]

I = [ cos{ef + @) (13.6)

Trong cic bidu thiic (13.5) va (13.6):

+ e 14 tn 50 goc oha dong dién xoay chiu, bing tin
s0 gde cla sudl dién ddng cdm dng do midy phil dign
xoay chidu tao ra.

+ 4 vin 713 gid ] 06 thai cha didn dp gida hai diu doan
mach va cotdng di dong dign trong mach,

+ U, vaf) L do lon ade dai (bién d6) ada dién dp va
cudng di ddng dign xoay chigu,

+ @ va @ la pha han ddu cia dién dp va codng dé dong
dién xoay chigu,

Trong hé 81, dién ap va ciing d6 dong dién xoay chiéu lan
lueit duge do bdng don vi vin (V) vl ampe (4); don v do
ciia e va o lan Ligt L rad/s va rad.

&P CACGIA TRI HIEU DUNG

Trong Lhe €, khi d€ cdp dome dién xoay chiéu, ta thuding
sif dung cac gia tri hién dung cua cdong dd dong dién
va dign dp. Thuc nghiém ching 10 rdng, dong dién xoay
chidu ciing ¢d tac dyng nhidt nhat déng didn khang di.

BE -

i [{I

5

A Hink 734, S BiéEn thién oda dién dp

xoay chigu {a) va cuing 44 déng dign
woay childy (b theo the gian

®

1. Quan sat Hinh 13.4, hay xac dinh
dd [Ech pha cla #{f) vt

4, Néw i du thuc £ chiling t6 déng
dién xoay chidy cing o tac
dung nhiét.



Cho dong dién xoav chidu c6 cidng 4o dong dién
i =/, cosmt chay qua mdt doan mach tidu thu chi co dign
tred K. Khi do, cong sudt tod nhiét trén dién tod £ tai theai
diéim ¢ (cidmy sudt tic thivi) duive xic dinh boi:

p—Ri°— R cos wf

Til cic bign d8i lugng gide, La mil ra dugic cong sudl (od
nhigt trung binh (rén dign tré R trong mdy chu ki

0= % .r"-'fj
Nhiet hiong tod ra tren dién trd K trong thoi glan ¢ do dai:
1 . Zo
Q;ERIL-,J’ {];,f')

Trong tridmg hop néu che dong dién khong ddi I di qua
doan mach ¢hi co dién trd £ sao cho nhiét hiong toa ra

trong thol gian ¢ cling La 0, ta cd:

O RI't (13.8)
T (13.7) va (13.8), ta rot va:
! L (13.9)

Khi do dai ldgng [ xic dinh theo cach trén duge goi 1a

cuéng da hitn dung cha dong dién xowy chiéu,

@

e Gid tri higu dunyg ot cuong d6 dong dién xoay chiéo
bing cuding dé chia dong dign khong déi. néu cho
hai déng dién nay lan lior di qua ciing mdt dién
trd thi uhiét hiong tod ra trong thél gian 9o dad 1a
bing nhau,

Ngodl ra. d6i véi dong dién xoay chidu, ngudi ta
ciing dinh nghTa gia tri hidu dung coa dién ap & hai
dau doan mach la:

5. Béng hd do dien danang hiénsd
lathiét bi cithe dwocsirdung dé
dn cuong 46 dong dién va dién
ap clia dong dign xoay chisu.
S8 hiEn thi teen man hink kb
tién hanh do thé hign gid tri nao
ciadong dién?

(i 87
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Xét ding dién xoay chiéu di qua doan mach chi chira dién tré 8. D6 thi dién dp -
théi gian va cuding do déng dign - thal gian duoc md ta trong Hinh 13.5.
a) Hay xac dinh gia tri cuc dai, gia tr] higdu dung, chu ki va tan sé cia cuang d6
dong dién va dién ap.
b} Nhan xét vé pha dao dong cia cuéng dé dong dién va dién dp,
WY '
20l0) — :
' 7 N\ AN
/ N / N |
f \ / A\
i ~s
/ / tis)
AN
\ . A
_2i1) \a. f’! \.._.-/tl
14l 0,43
l I
¥ == |
[ S o= 1 -
o 45 = i -
7 [~ 3 ol B i3]
. - | — - --—I.--_- B el I
| !
061 ik
A Hioh 13.5. 94 thimd t sy phu thubc cia dién dp 2 va cudng dé dang dién i theo theigian t.




...............................................

a UNG DUNG DONG BIEN XOAY CHIEU TRONG CUOC SONG
Didmg dién xoay chifu ob vu thé trong viéc truyén tdl didn nang di xa nén duge sa dung
trong moi hoat déng cha cude sGng.
¥ Truyén tdi dién ndng di xa
Trong gqud trinh truyén tai dién nang tif nha may dién dén
ngi tiéu thiy, day din toa nhiét theo dinh Ludt Joule - Tenz, @
do do mit phin dién ning bi hao phi. Thuc € v 1 thuvét 5. Theo em, d€ giam hao phi dién

da chimg 16 dé gidm hao phi trong qui trinh Lruyén Lai fit] trong quia trnh truyen tai
dien tir nha may dién d8n nai
Sl o tiéu thy, can tai thidu bao nhiéu
¢in duge lang lén, Khi d&n nai éu thy, didn dp duge hy my bién 4p?

mgt cdch hiéu qua nhdat thi tnide khi truyén tai, dién ap

xuing dé phit hop vl mue dich st dung. 'Lhiét bi dién

chinh dign dp trong qua trinh troyén 1&1 T midy bién dp.

> Dang trong sinh hoat va sdn xuat
7. Ligt ké mét 56 46 ding sinh hoat

trong gia dinh ¢d su chuyén hod
— Lo luyén lam, ché tao mo hin, ban 1, bép 4, binh dun dign ning chil yéu thanh nhiét

Dong dién xoay chidu dage sif dung trong:

ridic, 1 vi song;. .. nang hoac oo nang.
— Cdc logi den thap séng,

- Péng co etia cac thidl b nhu quat dign, may eidl,...
Diong dién xoay chitu cing duioe s dunyg trong viec ché
a0 ¢dc nam chim dign ola cin ciu d28 ndng cle vl khii
Iaong 1dn {Hinh 13.6). Ngodi ra, dong dién xoay chidu cling

¢d ta¢ dung sinh H duge st dyng trong diéa tri bénh nha: i e i

chiim o, kich tim,... narm chim dlén

&) QUY TAC AN TOAN DIEN

Nedy nay, vin d€ an todn dién trong gia dinh duge cha
lrong rit uhidn. Viée st dung dién khong dong cich s
anh hddng nghiém trong dén tinh mang con nguol va tad
sdn c0a chiing ta (Hinh 13,7},

Duidn divy Ld mdt s6 quy the dé dim bio an todn Idu st
dung dién trong gia dinh:

— Lap dat thiét bi ddng neat dign ding cach va & vi tri A Hink 13.7. Hod hoan cé thé
kit hon. #3y ra khi khang tuan thi guy tac
FI. g an todan dién
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- Lya chon thigl bj dién pho hgp va chal ldgng 161,

- Khéng charm vio dunyg cu st dung dien lhi tay udt

— Iranh s dung thiét bi dién khi dang sac. @

&, Qman sat Hinh 13.8 va ligt ke
nhiing diéu nen va khang nén
Fam d& dam bao an toan khi s

- Khéng diigic cham tay vao nhing cha hé cia dav dign
hay cdu dao, cio chi khéng ¢ ndp che khi chia ¢dt

nguon dién. duriq d1én trong gia dinh.
— Kiém tra hé thdng mang dién va bao tri thiét bi dién
dinh ki.

A Hih 13.8. Mt 2d finh hudng ndn vi khéng nén lam d€ dim bie an todn didn

ts?}
Hay néu mot sé quy tac an toan dién trong phong thi nghiém.

Bidn nimg 14 ngradn pang lhong chi véu trong cude s0ng sinh hoat v san xuit cia
con ngudi. Tuy nhién vige 3¢ dung dign khong dang cich o6 thé lam phét sinh cic
tinh huing nguy hitm. £¢ dim bao an toan dién trong gia dinh vi trong trudng hoc,
Ly cin phai;
— Nim dutgic théng Lin lién quan dén cde (i ro va nguy higm vé dién b LhE xdy ra.
— Tiin thi cae quv tic an toan v dién ¢ dhm bdo an todn cho ban thin v cong ding.
— Trong phong thi nghidm & trydng hoe, nhiing i 1o v nguy hiém v& dién phii
duigie canh bdo v vang bang cic bidn bde. Hoe sinh cin ludn tht cde yéu cdu cia
nhan vién phong thi nghiém va gido vién vé Gic quy dinh an toan dién.
Vige tudn thi quy Lic an todn khi sa dyng dién o6 v nghia quan teong trong hoc tip
vi dil sdng.

@ Tium il va trin bay mot sé quy tic an toan dién trong san xudt vé kinh doanh,

E'D m e e e R
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BAI TAP

1. Trong cac bigu thuc dudi day (trang d6 f duge do bing ), biéu thic nao bidgy dién dung cudng

da dong dign xoay chidu ca chu ki 002 5 va gia tr] higu dung |a NFRY

Ai= \Ecosh WAk, +g| (A, B.i= 2cos!50m) (AL,
'\ ;
F H\,
C.i = 2cos|100m +E| (A, D. 7 = 2cos{50mz) (A).
. 7

2. Dua vao Hinh 13P 1, hay cho bigt dudng nao 14 duding biéu dién su phu thode cla cudng db
dong dién vao thdi gian clda dong dign khéng d6i va dong dign xeay chidu, Giai thich.
rAat 1

=
Tisl

A Hink 1307, Mai lién hé gilia cuimg 46 dong dién va thid glan

3. ¥ét mot mach tao sdng vai diu ra dugc ndi wdl mat dao dang ki dign tidiing d& hign thi méi
lign hé giva cudng do cda tin higu dién ap thee thai gian. Cus vae hinh anh quan sat dugc
trén man hinh cda dac déng ki digén wi trong Hinh 13P2, hay xac dinh tan s& cla dong dién
woay chidu duge tao ra bdi mach tao séng dm tan ndi trén. Bidt mdi 6 trén truc hoanh dng vdi
khoang thai gian 0.5 ms.

e 4J

A Hink 13F2. Sl lign hé gitia cuirng 46 eila tin hido dién dp theo thid glan
4. Cuting dé dong dién xoay chidéu qua mét doan mach ¢ biéu thic i = 3cosew (A), trong do £
dugc do bang s. Bigt rang trong thai gian 0,1 5 thi dong dign tang t gia tri ¢ A dén 3 A Hay tinh
tan sa goc cia dona dign xoay chidu qua doan mach.,

L e e i P B ﬁﬂ[ a1



VAT LI 12

——TONG KET CHUONG 3 «—

&P KHAINIEM TU TRUONG

— T tenfeng 14 tridng lic gdy ra bai dong dién hodc nam chim, 1A mét dang ciia vat chit
tén tai xung quanh dong dien hode nam cham ma hitu hién cy thé 13 sy xudt hicn coa lge
Lif e dung 1én midl dong dién hay mdt nam chim dt trong dé,
- Buding stic 11 14 nhing duéng md 13 17 trudimg, sao cho tifp luyén tai bit ld diém ndo
trén ditding stic ti déu co phuong, chiéu trang v6i phicong, chidu cia vecta cam (ing tif
Lai digm da.

QPLucTu

Luic tii tac dung 1én doan déiy din mang dong dién dat trong 10 tnidng déu od:

— Bifm dit 1 tai trung diém cia doan day

— Phuong vudng goc voi mat phiang chita doan day din mang dong dign va vecto cim (ing tit
— Chiéu dutgic xde dinh biing quy tae ban tay (edi: DAt ban lay Ledi sao cho cdc diidng sdic
tif huiding vao long ban tay, chidu ti cd tay dén cac ngon tay trong vii chicu dong dién, khi
dd ngdn cai chodi ra 907 chi chidu cia lue L 14e dung 16n dang dién,

— 130 1om: F = BiLsiné,

&) CAM UNG TU

{am dng ti B 1a mot dai ligng vecta, dic tning cho ti trucng w6 phiiong dién tac dung hic.
Cam dng LI Lai ml didm lrong LG Lruding ob;

— Phusng trimg v0i phisng coa nam chii thi ndm cin bing tai dim do.

— Chigu tif cife Nam sang cgc Bac cita nam cham thii.

- £%6 Liin duoe xdc dinh bang biéu thiic
p— f'-
1L siné

Trong hé SL cam dng td o don i 1a tesla {T).

. >

-_9.1 m e e e R



= i
'd TU THONG
Ti théng L dai lugng dde trung cho $6 dudng stic 10 xuvén qua dién tich § ndo dé v
duge xdc dinh bd bidu thig

b = Bicosi

Trong hé 81, tif thing & dan vi la weber (Wh),

@ HIEN TUONG CAM UNG BIEN TU
— Hién higng cim dng dién ti 13 hién tiong xudt hién domg dién cam 1ing trong khung
ddy khi 7 théng qua st gidi han béi mot khung déy din ldn bién thién,

- Ddng dién cam dng qua khung day diin kin ¢ chiéu sao cho i truiding do nd sinh ra
¢é Lie dyng chang lai sg bién 1hién 10 théng qua chinh khong déy dé.

— Bo lon suit dién donyg cam dnyg trong khung diy diin kin i 1& vdi tée db bidn thidgn i
théng qua dién lich gidi han bdi khung day.

Trang hé ST, dd ldn sudl dién ddng cim g dige xde dinh bing bigu thic

AD
Al

el =

va oo dan vi 1 vin (V).

&) PIEN TU TRUONG

Trong ving khong gian oo L tridng bign thign theo thdi gian thi trong ving dé xudt hién
ml dign 1eudng xody; nege Lad, Lrong ving khang eian ¢o dién 1rdding bign thién Ltheo
thoi glan thi trong viing dé xudt hién moét tf tnidng bién thién theo théi glan. Do do,
dién lradng bién thign vi W teddng bidn thién theo thi gian chuyén hed Lin nhau vi
cling tan tai trang khang gian, dudc goi I dién (i tritdne.

& DONG BIEN XOAY CHIEU

- Dong dién xoay chién 14 dong dién <6 ciong dd bién thién dién hoa theo thdi glan,
— Bigu thitc ¢l dién dp xoay chiéo gifta hai ddu doan mach v3 cudng 36 dong digén
xoay chifu chay trong mach cd dang:

u = Lcosief + o)

F=4 pog(emt — )

L i

oA A8
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o500

i/ VAT Li HAT NHAN

s F’ HAT NHAN VA MO HINH
NGUYEN TU

— Su'tdn tai hat nhdn cla nguyén T

- Kich thudc hat nhan v ki hiéu hat nhan cla nguyn t.
— WD hinb dom glan cla nguyén W

@ Hon 2 800 ndm tiwidic, Democritus (Bamierit), mot tridt gia nguti Hy Lap, 83 duia ra § tudng wat chat dugt c3u tao tir
cic hat khing thé chia nhd, dusc goi 13 nguyén 1, Yao iy thé kI XX, nhitng quan st thue nghiém 83 chimg td nguyén
ticd cam taotichat nhan va cac electran. iy, kétqua thi nghigm nao da gitp cic nha khoa hoc khang dinh dugcsutin
tai cla hat nhan? T 86, nguyén 10 duoe mé hink hod nhu thé nao?

& GIGI THIEU VE THINGHIEM TAN XA HAT ALPHA

2 Thinghiém tan xa hatalpha .
Nam 1897, nhi vl li Joseph John Thompson (Gid-sép Gidn = C’Z o
Tom-xon) (1856 — 1940} di phat hien sy ton tai clia cde @ o o+
eleclron mang dién dm lrong nguyén W dya lrén nhing @
nehién citu vé tia dm cue (tia cathode), Sau do, dng da Jd€ y
xudt mét mé hinh ¢iu teo nguyén 10 gom phin dién tich
dudng phiin bd déu trong mét khéng gian hinh ciu dic va
cic electron dutge phan bd rrong hinh cdu do (TTinh 14,1},
Nhiim kiém ching md hinh nguvén 1 do Thompsan
dé xudr, Trnest Rutherford {(0-ndt Ro-da-pho) (1linh 14.2)
vi cide cong sy pdm Geiger (Giy-go) (1882 - 1928) va
Marsden (Wal-xdin) (1889 - 19703 da thuyc hiégn thi nghigm
han pha cic tin mica mang bang cic chiim hat nhan helium
{hat alpha - @), L cde hat tich dién dugng, Khi déng ning
cira chitm hat alpha di lan, k&t qua thi nghigm cho thiy
mit ligng lén cac hat alpha xuvén qua nhing tim mica.
Tir dé, Rutherford v cde comg sy da dé€ xudl mol méd hinh
neuvén (i méi vdi phin 1dn khang gian bén trong neuyén
ti 1a ring.

& Hinh 14, 1. M& hinh nguy&n
cuia Thompsan

F H]'nH. Frsk
(1871 ="1%231]
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B kigm chitng cic gid (hidl vé md hinh nguyén (7 c0a Rutherford, Geiger v Muarsden d3
tién hanh thi nghiém dang cham hat alpha ban phi mot 1d vin g mong.
* Ma ta thi nghiém:
Hé thi nghitm tdn xa hat ¢ gdm cde dung o duoe b tri nha trong Hinh 14.3a:
— Ngudn phat hat alpha ditge dat trong budng chia duge hit chan khéng:
— Td vang méng ¢d bé day khodng 1 pm,
-Briu do gén mdn huynh quang o the thay dii +i Lt

Pt ngudn phir hat alpha vao trong budng chifa. Budng chia duge thitt ké dé o6 the ddam hao
chium hat alpha tap trung chigu vao 14 vang, Lin lugt thay dai vi tri clia ddu do va ghi nhén
sé lugne cdc hal alpha Widng dng v cic gde [éch @ khde nhau (FTinh 14.3b) bane cich dém
a0 lugng Lin hidu trén mén hunh quang,

L& ving @

e =
= Mi ) & g a o - .
i Bl tm,m v I. Bé dam bdo di chinh xic cia

T
g phép do, ngudn phat hat alpha
.. T trang thi nghigm phai ducc dat

b | i - :
: : i e trang budng chia due hit chin
Ngvin phat /< - Naudn e hat khing. Hay cho bigt, néu hudng
SRR ‘ il RiphA e dhifta khong duoe hit chin
| s khaing {con chifa khong ki) thi

I_I'I
ﬂ—@J Kt qud thi nghiém sé bl dnh

elb MG Al canb b Mt it béing huing nhu the nao?

& Hinh 14.3. Thi nghieém tan xa cia hat alpha [&n |3 vang mang

* Mat 50 kél qua quan lreng (Hinh 14,4} _

~ Phéin 161 cdc hat alpha xuyén 1hing qua im ving mong, o+ 14kt quathinghiem tan xa cia
: ; g 3 i : Rutherford, thao ludn dé tra 16

diéu nay chiing L6 ring nguyén L7 khéng hoin Loan dde nha i b

mid hinh cta Thompson, lrong nguyén L0 sé ¢f nhing ving 3 Nquyen tif o cdu tric dac hoan

lréing, cdc hal alpha o6 thé bay xuvén qua ma khdng xdy ra toan nhw mé hinh cla Thampson

Luging e vol nguyen L ving, khing Gidi thich.

— Mot sé it cac hat bi léch khoi phitong ban dan vai nhiing by Mguyén nhan nao thé lam so

it hat alpha bi l&ch khai phucng

¢ khac nhan, didu nay cho thiy cdc hat alpha dd tuion AT i
5 : y Ay 8 trugen thang (bitan xa)?

tac woi cac hat khic mang dién tich duong ndm hén trong
nguytn ti.

— Mot ti 1é et nhd cde hat alpha chéch hddng & gde ldn hon 9HF, TTién titgng niy chi ¢d thé
dugc gidi thich khi hat alpha tddng tic vai phan dién tich duone cia nouvén i dige tap
trung & mél vimeg rat nhd tai trung tim cla ngwvén L,

Ciac lft qud thuc nghiém ding chiun hat alpha ban phd muc tiéu 1 mét 13 viong mong cia
Geiger v Marsden thé hién sy phit hep vdi méd hinh nguyén t0 do Rutherford dé xuit:

4l 95
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Phin 1én khéng gian bén trong nguvén L i rong, 1odn bo
dién tich dudng trong nguyén Ui chi Lp lrung lai mot ving
et bédn kinh et nho ndm & Am oia nguvén Wi, Rutherlord
ol déy 1a hat nhan cfta nguyvén 0 va cic tinh todn chi tiét
san do cna dng da dde tinh ban kinh hat nhan vao khodng
10 "% m, nhd hon ban kinh cia neuvén 1 khodng 10 000 Lin,
Mo hinh nguyén L do Rulherlord dé xudl sau dé da thay

thé mé hinh cia Thompson toade khi mo hinh ngovén ta

theo 1i thuyét higng td ra dod.
A Hinly 14.4. Bniirng dikha di cha
“= Phan lin khang gian bén trong nguyen £ la mﬂgl.l cic hat alpha khi titong tac voi
todn b dién tich dilang trong nguvén Lt chi 13 el bl
trung tal mot ving co h&n kﬂlllt:al nhad nﬁm a t“ém-.

ciia nguyén tif, 1a hat nhén cia nguyen ti.

'» Mo hinh don gian ca nguyén td
Nhiing két qud i thi nghigm tan xq hat alpha d3 phit dinh

1 ) n T T o '] .I I
mé hinh nguyén W0 cia Thompson v Gng hd mé hinh i
nguyen ti cia Rutherford (Hinh 14.5): i
& Zlrrtrom

~ Nguyén tii ¢ ciu triae rong vdi hat nhin nam o tim aia
nguyén tit. Khai lagng cia hat nhin sip < bang khéi lugng
clia nguvén 1, didn tich cia hat nhan ¢b gid Lr] dudng {bing

: A g & Hinh 14.5. Mé hinh nguyén tii cda
Lomyg dign tich ¢ac hat proton). Rutherford

- Cie electron phan bé trong ldhdng gian tréng xung quanh
hat nhan va chuvén déng trong cac quy dao khép kin quanh
hat nhin gidng nhi chuyén ddng ciia cic hanh tinh xung
quanh Mal Tedi, Do dd, mé hinh nguyén LG ola Rutherlord
com ditgie goi 1d md hinh hanh tinh nguyén ni va duoc
chon dé lam bidu tigng clia Co quan Nang ligng Neuyén
10 Quic 1§ TARA (International Atomic Tingrgy AZency) L s oo e pidy PP e p—
{Hinh 14.6). Mang luong Mguyén i Qudc tE

Tuy nhiégn, md hinh nguyén (I cia Rutherford cdn b han ché: Theo li thuyét trudng dién
1, mél hat mang dién chuyén dong od gia 1dc 8 phdl ra niing lugng. Do 6. khi eleciron
chuy'é"'n dong trén qu¥ dao tron s& mit ning hdeng, téc dd cha electron s giam déan va cudl
ciung roi vao hat nhan. Picu nay dan dén nguvén til bi pha huy v vat chit khang the tdn tai

trome v by,



Pén nim 1913, nhd vil i Niels Bohr (Niu-x& Bo)
{1885 — 1962} di bd sung 2 tién d¢ vho md hinh nguvén td @

. T : - Tim higu sa tinh bay so g
cia Rutherford d€ gidi quyél han ché trén, lrang dé cb Lidn a}l j

vé mo hinh nguygntihign dai.
dé lién quan dén trang thai ditng:

Ngwytn tid chi tin tal trong cdc trang thdi co ning Ligng

xac dinh, goi 1 cic trang thai ditng. Khi & trang thai

ditng, nguyén L Khang phit x3.

&) HAT NHAN CUA NGUYEN TU/
¥ Cautao hat nhan
Tu két qua thye nghiém, cac nha it 1i db xac dinh duge ban kinh hat nhin o6 gia tri khoang
tii 10 ¥ dén 10 " m oy thude vio tiing nguyén t6. D6 thuin titn, bin kinh hat nhan thiémng
duge do bang don vi fm (femtdmeét).
Lfm=10"m
Cac két qua thue nghiém 43 chiing to rang hat nhan coa @
nguyin 1 diige tao nén i cac hat proton v& neutron, 3. Néw nhiing tinh chat co ban clla
lrang dé: At hat proton va neutran.
— Proton duce ki hiéu i p, mang dién tich duong, ¢6 d6 1dn
diing bang dién tich nguyén té g, = lex 1610 PCvacokhal
luiging m, = 1,673.10 “ ke,
— Neutron duge ki hidu 13, trung hod v& dign, ¢ khoi
higng s = 1,675.107% ke,
Trong hat nhan coa nguyén i, cic hat proton va neatron

dugc goi chung la cac hat nucleon. 56 proton trong hat nhin

4. Dya vao Bang tudn hoan cic
nguyEn £ hod hoc, hay k3¢ dinh

hodn cic nguvén 18 hod hoe, Z dude got 1a 38 hidu nguvén LG 56 hiéu nguyén tir cac hat nhan

{co gid tri bdng s6 dien tich nguvén td trong hat nhiin]. Néu clia g Uyen T o1 val nguyén td

cathon 1), sat {Fe] va vang (Au).

bing s& thit ty 7 cia nguyén (6 dang xét trong Bang fudn

trong hat nhin dang xét co N neutron, thi ting s6 cac nucleon

trong hat nhin (doge poi 13 sd khdi, kihigu A)1a: A =7+ N,

i
¥
T |

= 88 prolen lrang hat nhiin Z K s8 hidu nguyén LG, bing s8 Uit Ly cOa nguyén 1§ dang
xél trong Bang tudn hodn cde ngoyen 16 hoi hoc.

Tang st cac nucleon trong hat nhin dugc goi 1a 56 khai;
A=ZFN

widi N 14 56 nentron trony hat nhan.

Il 97
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Bdng 14.1 cung cip 8 hidgu nguyén L va s6 khdi coa mol 55 hal nhin,
W Bang 14.1. 56 hiéu nguysn ti va 56 khdi cia mét 56 hat nhan

ad L
X fidn
ERvEn I

86 Rigu

ki K kit
fAgirdi td

S5 Lhai Nguvén ti

Notyén 6

Hydrogen I I Sorclivrn Il 23
IIelivm z 4 Whém 13 27
Lithiom 3 7 Chlarine 17 35
Carbom & 2 Sal 26 af
Nitragen 7 |4 Nickel gl S8
Orvaen 5 | & Ying o4 o7

2 Ki hiéu hat nhin

Xét nguyén td ob ki hidu hod hoc X, hat nhén ngouvén ti aia @
5. Hay hiéu dien ki higu hat nhan

cla nam nguyén té tron
Vi dae: [Tat nhian helium (hat alpha) co 2 proton (2 = 2) va Bﬁﬁg 141, W .

nguyén td do duge ld higu L X

2 neutron (& = 2) ddge ki hicu la S He.
Lty y: Vi 86 hidu nguyén 1 Z ¢ba cde hal nhdn coa nguyén Wi 33 duge xic dinh dya vio so
thif tif clia nguyén té tiong dng troug Bang tudn hoan cac nguytn t6 hod hoc nén &é gon,

La chi it ghi s6 khoi. Vi dy, ta ¢d the ki higu hat nhan carbon [a *C hoae C12.

Tiat rhan cila npuyén ik nkoing fing o nguyén 6 ¢6 ki higu hodhoc X drioe ki higu la X,

' Dongvi
Trén thue t&, han hét che ngayén t6 déu 14 hon hop aia nhién nguyén ti ma hat nhin oo ciing
8 proton Z {eimge vi tri trong Tdng tudn hodn cdc nguyén 16 hod hoo) nhung o sé neutron &
khac nhau. Nhiing nguvén ti nhit vév duge goi 1a ddng vi. Cac dong vi duge chia lan hai loai:
dong vi bén vi déng vi lhdng bén (phong xa). Cic déng vi khing bén o6 Lhé o ngudn goc
ta nhién hodc nhin tao (diioc téng hop trong cac may gia tic hat).
Vi i Carbon ¢6 3 déng vi chinh 1& ;€ UC v 0, trong 36 C v C [ ddng vi bén,

chiém khodng 99% lugng carbon trong 1 nhién, }C 1a dong vi phong xa.

Béng vi la nhiing nguyén tii ma hat nhan chéa clag s6 proton Z nhung c6 56
11_';:;‘Ltrﬁn'ﬁ:'nkliz’t¢ nhau.
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/¥ Kich thuéc hat nhan
Hat nhin coa nguyén to duce xem géin danyg L mét qua cio @
ct bén kinh r. Ban kinh ciia hat nhéin ddge xac dinh gdn & Sosanhban kinh hat nhan cia hai
diing béi cong thiic: diing vi cla nguyén i carban:

1 Rt |
ol

Fa 247 fim (14.1)
Trong dé: A L 58 khoi.

& :

a) Hay néu tén goi, s6 hidu nguyén tu, 56 khol va 58 neutren cla cac hat nhan sau:
He GHe, Mg, LCa

b} Hay viét ki hiéu hat nhan X, bi&t trong hat nhan X co 14 neutron va 13 proton. Dua

vao Bang tuan hoan cac nguyén to hoa hoc, hiy goi tén nguyén to X,

Tim hiEu vé lich si¥ khdm pha hat proton v neutvon trang hat ihan,

BAI TAP
1. Hat nhan nguyén t cd the dugc ciu tao tU
A, nuclean, electron. B. proton, electron,
C. neutron, electron, D. proton, neutron.

2. Cac hat nhan ddng vi la nhiing hat nhan <6
A, s neutron va ban kinh hat nhan bang nhau.
B. sd protan bing nhau nhung khdc 56 neutron.
C. sé neutron bing nhau nhung khac sé proton.
D. 58 proton va ban kinh hat nhan bing nhau

3. it 56 proton vi s6 neutron trong cac hat nhan sau day: UL K, '2C2H, 3P,

4. tdt hat nhidn X cé dign tich hat nhan 13 +26e va s8 neutron nhiéu hon 58 proton 13 2. Hay goi
tén hat nhan va viét ki higu hat nhan X.

-l 25
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— Hé thie £ = mcE, méi lign hé gida khai lusng va nang lugng,
med [T1én hé gita nang luang lén két righg v dé bén ving cla hat nhn.

@ Ta ca bigt hat nhan gdm cac proton mang dign dueng va cic neutran trung hod vé dign, Luc day tinh dién gita
cac proton 13 rit Ian vi khoang cach giiia chitng rat nho. D& duy trisu'tan tai oda hat nhan, cic proton va cacneutron
{cac nuclean} canmat e hit manh han e d8y tinh dién, e ndy dudge goi 1l hat nhdn, Vay mic g6 lign két cia
cac nuclean o gidng nhau hay khing ddi vai cic hat nhin khac nhau? D4 bén viing cla cac hat nhan dugc danh gid
dua vao dai luong vit li nan?

&) HE THUC EINSTEIN VE MOI LIEN HE GID'A KHOI LUGNG VA NANG LUGNG

Niam 1905, trong mit céng trinh khoa hoo ciia minh, Albert @
EiJ'ISt-E'ir'I {.""L |-|-'l::”»§-l ."jknh'xtﬂn]'l;' {] STE} — 1955} dﬁ dlliﬂ-‘rrf'lﬂ L=11 |'|h 'L '”nh nanq Iu’u‘ng nghi {ﬁa m@‘t’

lodl bde todn ndng lugng, Lién d€ v& linh wiong déi v Lign ddng xu o khii liong 2 g dang
& wé tinh bat bién cta16c dé dnh sing trong chin khing Jdé nam yen trén ban theo he thic
xay dung mdi lién hé pida khaoi hiong vi ning higng, vé mdi lién hé giita khoi lucng
- va ndng luong.
HE thie mé ta méi licn he givta khoi ldong mr va

nang luigng £;

=t (15.1)

Trong he SI, E'i“.rl i 1311 ligt duoc do hang don vi

jan (J) vﬁkﬂr&gam &g},kﬁngsﬁm&ﬁﬂ?m-a latdedo

imh sng trong chin khng,
Luine y: Khoi long cia mét vat khi vat do & trang thai nghi
{ding vén tuong doi wii ngadi quan sdt trong hé quv chidu Nang lucng trong mot

quan tinh) dogc 2oi 13 khai lugng nghi, ki higu 13 s, Ning E;égr; éu,::?nt%t I:;f:ﬁ{hrﬁgg
luong cha vil khi & trang (i nghi dudc goi 1 ndng lugng  15n 56 vl gia tri 1 ) trong he
nghi, ld higu 1a E . '[rong cing thiic {15.1), E la ndng higng  don vi 5. De do, cac niha yat
I thudmg si dung don vi
electron von, ki higu la eV

Tinh ddne din cia hé thic E = me® dugic kiém chdng Lrong 1 eV dugc dinh nghia & do
ltin cla céhg cin thue hign

, : . . d€ dich chuydn mat dign
T o T ” . ; ) , 1 i
lithivm vii proton vae ndm 1932, trong do ning lugng tod tich nguyén 1 e gita hai

toan phin, gom ning ligng nghi va dong ning cua vt

thi nghiém tgo ra ha hat nhin heliovm (0 phan tng gita

ra tit phan dng tiong ing vdi s mat mat khéi ligng nghi — didm co higu dign tﬁé‘ 1Y,
cita hai hat nhan helium, Do dd:1eV=1610"21

QR ocomtemmmmencnsiision



Difa trén hé thec (15.1), nguidd ta 32 gial thich duge ngudn
g nang lugng cia cdc phan ing hat nhan, dién hinh 1a

phan dng phin hach va nhiét hach ma cic em s& duige hoc

tromg Bai 16, Pay chinh 1a nguon nang lagng khéng 16 trong 2

cde 1o phan dng cia nhd may dién hat nhin (Hinh 15.14),

ciing nhu 1 nguén gde ndng hiong cia Mat Tréi (Hinh 15.1h)

Vi CAC 5atk

7 MaEt Trdd 12 mot ngudn phét ndng luong khdng 16
Vil cong suat rat ldn, Cong sudt trung binh cia Mat
Tréti khodang 4107 W. Hay udc tinh khdi [ugng Mat
Trai mat di trong méi gidy dé tao ra duoc cing suat

nol rén.

&) KHGILUONG HAT NHAN

D khéi ligng ciia hat nhdn nguvén td ldn han rit nhid
lin so wii khii ligng clia cdc electron nén la cd Lhé xem
Lkhai higng hat nhin xdp =i béng khéi liong nguyén .,
Khi stf dung don v do khéi ligng 1y kilGgam thi gid (r] khoi
lioing ciia nguvé tf va bat nhdn wit nho, vao oo L0 dén
1} # kg Do dé &€ thuan tién. trong vat b hat nhan, khi
litging: thetdng duge do bang dan v khéi lifging nouyén i,
ki higu la amu thedc u},
(o
& S
1 amou o6 gid Lri biing 5 khii Luigng ctia mél nguyén
i

it cira déng vi SO

2

1 g —i.—“ g.ﬁhﬁﬁﬁﬂ.lﬂ.?kg
12 60221410 .

Do hat nhin cha nguyén (0 Wieng dug véi dong vi JC o
12 nucleon nén khéi laeng cia mit nucleon xip xi hﬁng
I amu. Nhuit vay, mét hat nhan co 56 khéi A thi khéi lugng
¢ila nd xdp %1 bing A(amu), Khai Lugng cla mdt s har
theo dan vi khéi higng nguyén 1 amu duge cung ¢dp
trong Bang 15,1,

WATL| 12 [E Aa)

i e S o = e b, i i T P om i = m e m o e

A Mok 15,7, o) N iondv e bat
(e (o] e}

@

2. Hay wdc lugng khdl lugng ri
chia hat nhén 5C. Hhén xet.

phidns

eng

Al B0
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W Bang 15.1.Khéi luorg ciia mdt s& hat nhdn theo don vi khdl ueng nguyén ti

Tai Khdéi legug (amu)

Prilom " L AT 276
Neutean S 1,008665
Cacbon 12 o 11,996706
Hebium 4 e 4,001505
Oxyeen 16 e 15990523
Sodim 23 TN 22 983730
Uranfiwn 235 U 234,993422

Trong thyc t&, don vi do ning ligne thudng dutge sit dyng @
Lrewng vl 11 bl nhin 1 MeV Wi lién bé gida don vy khéi lagng 3. Si dung hé thiic £ = me® 08 wic

nguyen i va don vl chw ning hoong theo MeV duoe rot ratd dinh nang luong cia cac hat
hé thiic (L5.1): trong Bang 151 theo don vi
' Mell v .

| amu = 931,5 Me¥W/&
Nhit wiy, Ehoi lugng con ¢ the do bang don vi clia ning
lirgng chia cha &, ¢y thé ¢d thé do bane J/e VIS hodc
MeV/¢,

&) NANG LUONG LIEN KET HAT NHAN
¥ Luchatnhan

Trong hat nhan nguyén L. cde proton mang dién tich ducng
4. Sosanh lic day tinh dién va luc

v cac neutron trung hod vé dign, Do do, lug lign két cac S s
= v ¢ hap dan gilia hai proton 43t cich

proton va neutron {ciac nucleon) bén trong hat nhin phai nhau 1 fn, Biét ding diéntich cia
cd aiiing dé 16n hon rdt nhiéu so vdi lyc diy Linh dién gila proton [3 1,6.10 % € ﬁ lic hap
cac proton. Lifc nay poi la life hat nhan. Lic hat nhan co ban dan giia hai profon ¢ khoang

4 -3
chit lien quan toi tuong tac manh, khing phu thudc vio cadh T1m |3 187,10,

dign tich hay khai lWigng cia ¢ac nucleon, T hat nhan ¢b
ban kinh tdc dung (khodng cich gifta hai nudeon) rit ngin,
bing hode nhd han kich thude eia batnhén, khodng 100 ",
Khi khodng cach giiia cac nucleon Idéin han kich thuidc hat nhan,
i I6n cha Iy hat nhin gidm +& khing,

#?::‘: 2 X n é " q
Lage hat nhin 1 luc tuiong tde gitta che nudeon v

o tie dung lien kit cic nueleon v nhan d¢ tao
thanh hat nhin.

102 1k
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¥ D9 hut khéi. Nang lugng lién két hat nhan

T Bang 15.1, ta tinh duge tong khéi ldong ¢ha 6 proton va 6 neutron riéng 1é bang

12,095646 amu. Khi ching két hop lal thanh hat nhén E'[ thi khdi luwcmye hat nhin nay

khodng bang 11,996706 amu. Cac phép do chinh xac d chiing té ring, téng khai liigng cla

cde nucleon rigng 8 tgo thanh hat nhin 3 X ludn 160 han Khii higne mi_c0a hat nhin ;?{

mdl liong A, duge goi L dd byl khai coa hat nhan,

B30 hut khai ¢oa hat nhin bdng higu gitia tong khoi
lugng cia cac nucleon riéng ré tao thanh hat nhin @
" X va khai liging ciia hat nhan X, 5. Tinh g6 hut khoi cla hai hat nhin
: = bat ki duoc chot Bang 15.1.
A= I:.T’_thﬂlF HA—Zhm, — e, Sra s

Theo hé thiic Einstein, nanyg hiong nghi cha mét hat nhin nhd hon tdng ning ligng nghi
clia cde nucleon thanh phin. Vi ndng hiong dilge bdo toan nén ta cdn ton mot nang hicng
téi thigu £, = Ame® dé thang life tang tac gida cac nucleon va tach mat hat nhan thanh cac
nucleon rigng & Npodi va, E, cing | ndng lugng Lod ra khi he Gic nucleon riéng ré kél hap
thanh hat nhan, Bai luong E. dude goi Lo ndng luong lién két cac nucleon trong hat nhén hay

ndng hiong lién két hat nhan, duge xdc dinh theo cong thiic:

E, = dmct 52} 4 Tinh nang hiong lién ket cda hai
Cin Litu ¥ rang, nang logng lén két hat nhan khang phai la hat nhan bt ki duoe cho trong
éng liong 16n tai bén trong hal nhén. Bang 15.1.

b= Nine lirang lién két hat nhan bane ndng hrons @1 thien 48 tach mt hat nhan thanh
cae nucleon fiéng r# hofc bing ning lwong tad 14 khi sae nucleon réng r& két hop
thanh hat nhan ' |
I = Aonc?
Iang lugng lien ket hat nhin thuong duoe do bang don vi Mey.

» Nang lugng lién két riéng hat nhén
Dé dénb gd mde do bén ving cia cde hal nhin khidc nhau, 1@ xét khid nigm gon 13 ndng higng
lién két riéng hat nhan.

o

' Ning luong Bén két riéng hat nhin [a ning leong lign két tinh cho mot nucleon.
EI‘I'

kY
A (

El].-r ==

MNing luome lén két riéng hat nhin thuing duce do bing don vi MeViucleon,
Hat nhan ¢ ning leang lign két riéne cang lon thi cang bén ving,
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1Tinh 15.2 thé hién nang lugng lign két riéng clia mét s6 hat
7. Tinh ndng lugng lién kat iéng aia
cac hat nhan %0 JHe 0,20
trang Bang 15.1 va chi i trong
d hat nhén nao bén viing nhat
vt kém bén vifng nhat.

nhin theo 58 khai A, Cac hat nhin cang bén vitng khi nang
Iitging lién két riéng cang 16n, 11at nhan i, Fe cd gid td ning
higng lién két riéng 1dn, vao khodng 8.8 MeV/nocdeon, do do
dav 13 mét tromy nhiing hat nhin bén viing nhdat.

ang Twng

Ticm k4 T A
hat nhiin o .. N ) _ y »
iMevieleon) | e New o »he 5 "i' s Il-‘r iy R Il-]i
I G T T T T T ' T
) .
e a‘jl - l ] . T 1 l r - 1 } 1 -
— rl ' TS ] age i - C—
i ‘I-— JoIE 2 I T T ) T -
F——N =R "Dy -
Sl |le : If_:.'..é'n.:ll T o
Poaeslp 2
- s He 2 -
L= -
=i 1
1= -
] _
L 4
) -
|l H - -
L I L | L I L I L | L I B
i 41l Bl FIF [ 2011 M LA Ehel
A Hipk 15.2, Mang luioreg lidn két riéng coa mdt sé hat nhan theo s8 khil 4
< @
= ] i i a) Dua vao Bang 15.7, tinh ndng luong lién ket va nang lugng liEn ket riéng
Hey, e ion. & cila hat nhén ¥ Fe. Bist kh6i luong cia hat nhdn nay 1A 55,974936 amu
gidi thich tai sao hat ; AT b i '
nhan 'H khang xust b) Tif ket qua cau @ va Thao Inan 7, hav so sanh muic 46 bén wing cia hat
hién trong Hinh 15.2. “hﬁ.”;ﬁ* i cic hat nhan G JHe, 50 vi Nu
i £} Kigm tra ket qua cau b dua vao Hinh 15,2,

BAI TAP

1. B4 bén viing cia hat nhan phy thudc vao dai luong vat I nao?
A, Mang lugng lign ket B. Nang luong lién k&t rigng.
C. B8 hut khdi, . 56 khalva sé neutron,

2, Dua vac Bang 151, tinh &6 hut khéi, nang luong lign két va nang luong lign két riéng cha
hat nhan “Pb. Bi&t khai lugng cda hat nhan nay 13 205,974466 amu,
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PHAN UNG PHAN HACH, PHAN UNG
NHIET HACH VA UNG DUNG

~ Phan Ung phan hach, phan dng téng hop hat nhan va phugng trinh

phan tng hat nhan don gian.
~Vai trd cda mét s6 nganh cédng nahiép hat nhan treng dél song.

@ (3c phan (g hat nhan dang dign ra hang ngay trong 15 phan tng ia cic nha mdy dién hat nhan, cung cp
dien nang phuc v san xudt va sinh hoat, Nooai ra, phan Ung hat nhan cling xay ra trong 167 Mat Tréi trong
hang t nam, qdp phan vao qud trinh hinh thanh va duy tri su séng trén Trdi B3t Cac phan (ng xdy ra trong
I phin ng hat nhan va trong 16 cia M3t Tréd 1an [uot 1 phdn dng phan hach va phan ung nhigt hach,
Viec higu il cdctinh chat cia cac phan ting hat nhan nay [3 it quan trang 48 cé thé kigm soat va sif dung higu qua,
phe vu chio sy phat trién cia nhin loai.

&) PHAN UNG HAT NHAN
% Khai niém va phan loai phan ¢ng hat nhén

Vag dau the ki XX, cac nhd vt 1i d4 chi ra rang hat nhin @
clia nguvén (T ¢b kha ning tidne tac véi nhao va bidgn ddi 1. Tim hifu w3 trinh bay mit

thinh hat nhin cha nguyén U7 khic. Pidu niy din dén viee phuong dn 3¢ taa ra hat nhin
bidn ddi cac nguyen té hod hoc, Tién bidu, vio nim 1909, :;T[a;ghar nhéin cla cic nguyén

Rutherford 43 ticn hanh thi nghicm tao ra hat nhin .0 va
1H khi diing chitm hat JHe (hat e chigu vao X,

Fhé]i“ﬁnghﬂ 'Eihﬁt’i ; lﬁln{fl{&tfﬁ. ‘[:Et'i]‘lh ﬂfﬁnﬁﬁnm 2. Sosanh swkhdcnhau gilia phin tng
bién d6i hat nhan. hat rhn v phan tihg hod hoc

Phan ding hat nhin duge phin thanh hai loai:
— Phin ting hat nhan ty phat: hat nhéin kém bén viing tu phan rd thanh cac hat nhin khac
bén viing hon.
— Phan dng hat nhian kich thich: trong &6 cac hat nhin toong tac w6 nhaw chi véu thing qua
qua trinh va cham v bién dai tao thanh cac hat nhian mai.
Cic phin dng hat nhin phd bign 6 thé duge bigu dién dudi dang phuong trinh sau:

SR EN S PO (16,1)
trong do X v Y la cic hat nhin trong tac, Cva D 13 cic hat sdn pham. Mot 56 phan dng hat nhin
o the tao ra nhiéu han hai hat san pham.

e e e -\.‘]I[ FGE
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» Dinh ludt bio toan dién tich va bio toan s khdi trong phan ting hat nhin

Phiin 1ing hat nhin la mdt qua trinh vat 1, trong phin ting hat nhan, dién tich v 506 khal

duige bao toan: @

— Binh ludl bio tean dign tch: Tong dai s6 cie 3. Vit phuwong tenh phdn dng
dién tich cua cie hit Wiong tac bimg ting dal 80 cic hat nhan trong thi nghigm e

Rutherford khi st dung chiim

hat = chigu vao "Th. Kidm chirmg

dinh |uat ban toan dién tich

dién tich ctia eic hat san phdm.

2. Binh lnat biao toan s6 nucleon: '1img sd nuceon

(56 kht) clia cdc hat tiong tac bang tdng s0 nucleon va bao toan sé khéi trong thi
{50 khoi) cia cac hat san phim, nghigm frén.
T ¥ac dinh 58 higu nguyén 1 va sé khai con thigu cia hat nhan trong cac phan tng sau:
a "IN+ n—=:C+H b) 5.U— ‘Th+ He
¢} ZMg+ THe — JAl+ H d} “LPo — [Pb+1He
¢) Be+He - "C+in f) 0+ =10

. * Trong phan ung hat nhan, hé cac hat tuong tac 'Z:?{vé s:,';‘f dugc xem la hé kin. Do do,
trong phan tng hat nhan odn co cdc dinh luat bao toansau day:

— Binh luat bas tean déng lueng: Vecla tong déng lueng cua cac hat tiong tic bing

vacto téng dong luong cia cac hat san pham,

- Binh luit bio todn nang luohyg todn phan: TMY ndng IUong toan phin cda cac hat

tuang tac bing téng nang lucng todn phan cia cac hat san pham.
* Nang lueng trong phan dng hat nhan:

Trong cac phan una hat nhan, di téng s6 nudeon dugc bac toan nhung cac hat nhan
tuang tac va cic hat nhan sdn pham co da hut khai khdc nhau nén tdng khéi luong nghi
cua cac hat tuong tac {m._=m, + m.] 58 khac voi tang khoi luong nghi cua cac hat san
pham (m, = m,+m,). Dya vao hé thic Einstein v& mai lign hé gidia khai luong va nang
lueing, ta b 18ng nang lueng nghi cla cie bat tuong 18 52 khac wai tdng ning lugng
nghi ciia cic hat san pham di nang lugng toan phan cda phan dng hat nhan van dugc
bao taan.

e Truding hop m, = m_: Phan ing hat nhan tod nang lueng. Mang lugng toa ra nay

dugc goi |4 nang lueng hat nhan va duoc xéc dinh thea bisgu thic:

W=im, ~m, i 16.2}
e Truigng hopm_«<m_: Phantng hat nhan khéng thé tu xay ra. Mudn che phan Gng co
the &y ra, ta cdn cung cdp cho cac hat tuorg tac X va ¥ mér ndng lueng tél thidu bing
im_ —m }’. Ta goi phan tng nay [a phan dng hat nhan thu nang lugng.
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@ PHAN UNG PHAN HACH VA PHAN UNG NHIET HACH

'3 Phantng phan hach
Phan (tng phin hach 13 qua trinh trong &6 mdét hat nhan ning
v thanh cac hat nhan nhe han. Phan dng phiin hach ciia hat
nhan ¢ thé &g tao ra biang cich ban phd cachat nhan ngng
bang neutcon (TTinh 16.1). Diéu nay dige kham pha bai nha
vt 1 ngici Y Enrico Llenmi (En-ri-co Pho-mi) {Hinh 16.2),

Manlrom "
| lat ahidn
/ w s phidin
Metion , Newtion e i -
T A Hinh 76.2. Nha vt li Enrico Fermi
TTal mhéin nfng Tt rihiin (1901 - 1254], deat giai Mobel
\ ook V5t li ndm 1928
Mentmon ‘
A Hinh 1&.7. Phan dng phan hach khihat nhan nang
duice ban pha b4l neutron

Phin ttng phin hach 13 qud rinh treng dé mél hat nhan nidng v thanh cde hat nhan
nhe hon

Vidu: *2 U khi dugic ban pha bei neutron nhiét {neutron cham) @
séphinhachvicothétaora2hatnhin '/ Ba vi J Kr ciingvéi A Khidugebdn ph béi mbt neutron
nhiét, <1l €6 thé phan hach 48

3 hat nentron theo phitong trinh: i G
tae @ e va LS cling vl mét

i 1 156 141 B2 I | 1 ;
e o g el Rl g = Gt £0 hat neutron. Hay viét phong

tiinh cla phan tng phan hach
nay va %4c dinh s6 neutron dugc
taw ra.

Phdn {tng phin hach cia mét hat nhian %2 U Lao ra mdl Ligng
néng luvng khodng 200 Me¥, phin ldn ning ligng niy duoc
chuyén had thanh déng ning clia cac hat nhian san pham.
1rung phin 1ing phin hach ciw ;) U, 2 hodc 3 nentron sau phin vng c6 thé kich hoat phan
(ng phin hach ctia cic hat nhin %, U khéc. Khi ndy, phan ting phin hach 1 phdn iing day
chuyeén {Hinh 16.3).
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& .r
4 e ” Hé 38 nhan neutron
'ﬁ fﬁ g Khéng phal tit ca neutron duoc

e ﬁ e sinh ra déu tac dugc phan (ng
s phan hach tigp ndl ma co thé
ﬁ,_‘_ """ - v bi hap thu bdl méi trudng xung
{"'_I;T.T-\‘-._ /ﬁ/ - quanh. Do da, dé xét digu kign
P ,ﬁ, . g xdy ra phan ting day chuyén, ta
ﬁ - A ﬁ LI #8156 neutren trung binkh & con lai
S S ST ‘g sal mal phan hach, 13 68 neutron
W @1 duge sinh ra sau phan dng hat
ﬁ— ----- - — o nhan trl di 56 neutron bi hap thy
2 .ﬁ/ - bai mai trudng xung quanh, goi la

= ﬁ‘ ‘ g ot hé & nhan nautron.
4 “\\ m ,ﬁ . - Néu k < 1: phin ung day chuyén

LT 'i“\@ “eea khéngxdyra.
‘e Lt A ~ Néu k=1: phan tng day chuvén
ﬂ ,!’ téi han, mat dd neutron khdng
e

dure su dung trong cac ¢ phan

| doi, Bay |a phan Uing day chuyén
* - trg hat nhdn dé tao ra nang

1

e ’W‘ e luiging.
u ~ Néu k= 1; phan ung day chuyén
Vit hian, mat dé neutron tang l1én

A Hink 16,2, 50 d8 minh hoa phén tng day chuyén vai TU tuc theo thisi gian. Phan tng day
@ chuyén khéng diéu khign duc v
Tinm it v trinh by mdt 56 ting dung i phan dng phan hach, xdy ra trong cac vu né hat nhan.

“#» Phdn ting tong hap hat nhén (phan (g nhiét hach)

Phan ing tdng hgp hat nhan 1 qud teink trong dé hai hat nhan nhe ké hep véi nhau dé€ tao
thanh hat nhin nang hon,

Vidyg: 114+ 17— Ille+ n

ML phan Gng nhigl hach nhat trong vi do tedn o va md Ligng nang lugng khodng 17,539 MeV,
Pé xidy ra sy tong hop hat nhin, donyg ning oha hai hat nhin nhe phdi di ldn 4é chang o6 thé
thang dugic lite &y tinh dién v Gén lai gdn nhau dén khi lige hat hat nhin &0 1én d& hinh
thimh nén s lién két giita cac nucleon, Didu kién € tao ra dong ning Ién cho cac hat nhin
nhe la ta ¢in tao ra nhiét do moi trudng sung quanh di lén, t6i thidu khodng 10° K. Bén canh
nhiét dd cao, phan (tne téng hap hat nhan con phy thude vao cac véu 16 khac nha mat 46
har nhan phai dit lon va thai gian duv tri nhict 43 cao da dai. Do da, phan dng tdng hop hat
nhin con duge goi 1a phan ting nhiet hach.

T
¥ !1-1

I:*:i ;;5-- ,, e : Sl s Y
e e R e Stuong kit b ohi
L qud trinh (rong d6 hai hat nhan nhe kél hap voi g, hai hat nhain H 6 the két
nhiét hach chi co thé xay ra & nhiét &6 cuc can. wil mit praton. Hay wac dinh 3%,
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Hing ngay, cac phan ing nhict hach dang dién ra lién tuc
khang ¢hi trong 161 cla Mat Tréi ma con trong 181 clia cic
nedi sao Lrong v Lry,

Do wéu cdu nhiét do rat cao, cic cong nghc o thai dicm
hign tai chita cho phép con ngidi kiém sodt hodn todn
phin tng nhigl hach d€ dng dung vio thye 1 nhy phin
ting phan hach.
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So sanh phan dng
phan hach va phan vng
nhiét hach.

@ Tim hié v trinh bay so e
vé Gic phan ling nhiét hach dé
tao ra ndng 1ueng trong 151 ol
ft T, .

&) MOT SG NGANH CONG NGHIEP HAT NHAN TRONG PO SGNG

Phan (tng phan hach ¢& nhidu dng dyne trong nganh céng
nghiép ning ldgng, dé [ cdc nhd miy phat dién sd dung
ndng lugng hat nhin, Neay nay, v khodng han 400 16 phin
ine hat nhin dang hogt ddne, ning luone hat nhan dang
dang edp khodng 10% tdng sdn lifgng dign duge sin xoft
trén todn thé gidi (Npudn: wwwigen.org). Trong ¢dc la phin
ting ciia nha may dién hat nhan ¢6 nhiéu thanh nhién licu
{Hinh 16.4} dong vai trd cung ¢ip nang liong, tao ra hol
nide 46 lam quay tuabin cta cie may plidt, ti do tao ra dién
ning nhif s d4 trong 1Tinh 16.5.

I phiaiiag

el

g

._'_,-r'_

Tidtng hdswd  Chat g
& High T6.5. So dd nguydn | hoat dong cba nhi iy Jlén hat nhan

Trong khi do, viéc kiém sodt phan dng nhiét hach dang duge cac nha khoa hoc nghién ciu

va ki vong cd thé sém dutge tridn khai trong théi gian téi

Céng nghé hat nhin con cd mdt 50 dng dung thae tién khiac nhai:

— Trang v hoc: nhitng kign thac v& vir Il hat nhan dang ditge ng dung rong rdi trong
vigc chin dodn va didu tri bénh, dac bigt 1a bénh ung thue. ¥ du; higw tog hud cp electron -
positron {phan hat cia electron) dige dng dyng trong mav “chyp cat 1dp phit xa positron”

{PET - Paosilron Emission Tomography).
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- Trong ndng nghigp: ¢di lao gidng ciy Lrong cd cic dic
tinh mdi nhi: nang sudt cao, chat ldgng dinh dudng tar,
hinh ddng dep (nhu cic Chrysanthemum dét bién trong
Hinh 16.6),...

- Trong cdng nghiép: kg tra chdt higng sin philm, domil 4 1ron 166, cac Chrysanthemum
dd vl ligu ma Khang phi hoy mig v, Kiém tra chill ligng dit bién

mai han,...

- Trong khao ¢ xdc dinh twdi va thanh phan ¢io tao chat
clia cadc mau vat.

- Trong thifc pham: diét vi sinh vat dé khir triing thye
phﬁ'_m; lam cham gua trinh chin gitp tral cay duce bao
quan liv hon ¢ digu kien binh thadng,

Hién nay, cdng nghé hat nhin tai Viét Nan dang ngay cing
duge quan 1am. Viée sin xuil cic chil phong xa st dung
trong ¢dc Iinh v ndng nghiép, cong nehiép, v 1€ (didu

tri ung thu},... cling nhi thue hién cic nghitn oiu co gl il .g.,-..-...-,.... |
bin v& il i 16 phin ting, an loan bic xa, quan trdc moi
trudng,. .. dang dutge tién hanh hitn qua tai Io phan dng hat

nhan thude Vien Nghién ciu Hat nhan £4 Lat (Hinh 16.7}, BalLat

@

A Hirh 16.7. Lo phan vng hat nhén

Thao ludn d& dinh gid dirge méts tac hai tiém an cla cong nghé hat nhan 61 vdinhin loai.

1. Chon cau ding wé phan tng phan hach hat nhan.

A, Tdng khéi luong nghi cla cac hat san pham sau phan hach luén bang téng khai lugng nghi
cua cac hat trude phan hach.

B. Téng khai lugng nghi cia cic hat san pham sau phan hach ludn Ién hon tong khai lugng
nighi cua cac hat trugc phan hach.

€. Téng 56 proton cla cac hat sau phan hach ludn bang téng s6 proton cda cac hat rude phan hach,
B Tang s8 nucleon cia cadc hat sau phan hach ludn bang téng sd nudeon cia cac hat trudc
phan hach,

2. Qué trinh diu tign trong chudi phan tng nhigt hach xay ra & Mat Tedi 13 qué trinh tdng hap
+H tif hai proton (san pham sau phan Ung con <o hat positran ':.:E‘u'éi neutrine v, dugc hoc trong
Bai 17). Hay vigt phugng trinh phan Ung nhidt hach nay.

3. TInh nang lugng tod ra khi 100 g “He duge tao thanh trong phan tng nhigt hach:
TH4+ H — IHe 4+ Lm bidt ring mai phan Ung nay toa ra nang ludng khoang 3,27 MeV. So sanh
vdil nang luang toa va khi phiin hach haan tean 100 g 25U, Biét trung binh mdi phan dng phan
hach cia U tod ra nang ludng khodng 200 MeV,

B~~~
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IEN TUGNG PHONG XA

- Tinh chat tu phat va ngdu nhign cia su phand phong xa,
— Nldit stk chiat cda cac phong xa o, L va o
— Chu ki ban ra, hidng s6 phang xa, dd phun..] X3.

?l'-ﬁ@ﬁ"’-;"ﬁ‘m‘:ﬁ_ﬁ S <4 Mam 1856, nha vat Il Henri Becquerel (Hen-n Béc-co-ren)
' T (1852 — 1508} da phat hign nhing vét den xudt hién trén

cac kinh dnh duge bao boc K7 [Hinh 17.1) khi chiing vé tinh
thrgic dat canh whing o chiia mudi uanium, Hhing nghién
cliu sau 6 clha Becquerel chi ra rang nhiing vét den trén
kinh Anh duge gdy ra bdi mat bic xa khing nhin thay va
chira tiing dutcc biét dén trwdc 46, Becquerel da dat tén cho
A Hiok T7.7. Vet den trér; L;.nh 3nh do lo chii biic xa ndy 1 tia phdng ¥a va qua tinh phat ra biic xa 14 hign
mudi uranium gay ra duoc Bacquerel ghinhan tai  TUong phdng xa. Yay ién twong phong xa of ban chdt 12 gl

[Merndin: httpeimeline et e e hifecguessd- Vi I'II'ILTT'IQ oai ph@ng %3 nan?
discovers rdicactivity

&) HIEN TUONG PHONG XA

~ % Binh nghia

ITién tutging m@t hat nhin khang bén vitng (¢ phdt phin @
rd, phil ra ¢dc tia phong %3 va bidn déi thdnh mér hat

nhin khac dugc eoi la hién tiging phénge wa. Ta quy ddc M nAteng fong ket

han hach hat nhan.
hat nhiin phéng xa 12 hgt nhan me vi hat nhan sdn pham j kil

ciia qud trinh phan v3 13 hat nhan con, Nhing ddng vi hat
nhin ci tinh chit phong xa duge goi la déng vi phang xa.

'» Cactinh chit coban cia hién tugng phngxa
ITién titgng phong xa co hai tinh chit g bidn sau:
~ T'inh 1y phat: Qud trinh phin 13 cha hat nhéin phéng xa xudt phit ti nhitng bién 461 bén
trong hat nhin, hean todn khing chin tdc ddng cha cac yéu ta bén ngodd nhd nhiét 46, ap
UL Mol tnieng.. ..
— Tinh ngdu nhién: Chang ta khing thé dg dodn chinh xdc thai digm mdt hat nhan phang xa
thite hign phan ra, Nehia L, néo ta xem xét hign Wigng phong xa vdi mot tp hap hat nhin
khéng bén, tal mét thdi digm xac dinh, ta khéng thé xac dinh ¢hinh xic nhimg hat nhin nao
dane phin ra. Do do, ta khang the khio sdt hign tugne phang xa cho mot hoidc mat vai hat
nhan don 16, ma chi ¢d thé tién hianh viéc khdo sat cd tinh thang ké cho mét 58 lugng Idn hat
nhan trang miu chit phéng xg,

e e e -\.‘]I[ '['|1
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p
3 Hién Ligng phong xa b hign Ligng maot hal nhan khng bén ving W phil phén g,
phal ta cic Lia phijng_ xa va bign d&i thanh hat nhan khic, Hign liging phiéng xa xdy
ea c6 tinh ff phi, khong chiu téc dong clia cae yéu 16 bén ngodi nhit nhigt dé, ap
sudt moi trdng.... ¥a hodn toan ngdu nhién,

.I'1II :I D

¥

a BAN CHAT CUA CAC TIA PHONG XA

Nhiing nghién aiu thyc nghidm déi +6i nhing hat nhin
¢& hién tigng phdng xa cho thiy ¢ ba loai tia phong xa
chinh, ¢é ban chit khdc nhau Li tia alpha (), tia beta (8} va
Lisl gamina ().

'? Tia alpha (¢)

Tia e 13 hagt nhan | He, dugc phong ra tii hat nhin trong qua
trinh phin rid +6i tdc dd khoang 2.10¢ mfs. Tia « cd kha

niing ion hod manh cdc nguyen td khic trén duong dicoa & 'llia alpha

no va nhanh chong méat ning logng, Vi viyg, tie o chi di duoc p e Tibun &8

ta1 du khodng vai cm trong khng lhi v ¢d kha nang dém ‘[ gamiina

xuyén lém, co thé bi chin bdi tdf bia gify co bé day khodng R

1 mm {Hinh 17.2). Phwiong trinh phong xa o cé dang, (g Nham Chi

A hoEwr e To.
% = T He

Viduy: ')U— " Th+ He

dx Hinh 77.2. Kha nang dam xuyén
cila vée loal tha phdng xa gqua vit chit

» Tia beta (f))
Tia f# Ia cac hat ddoc phong va tif hat nhén trong gqud trinh phin rd, tée dd co thé dat xap x
bang (de dé dnh sing lrong chidn khdng. Tia f cing ob khd ndog ion hod cie nguyén LT rén
ditaing di ciia no nhiing véu hon so vai tia e Vi vaw tia # oo thé di difge quang diudng khodng
71 mét trong khing khi v ¢d khi ning dam xuyén manh hon tia ¢ (c6 the xuyén gua mot
phin 1§ nhém day oo milimét) (TTinh 17.2],
D vio cie dinh ludt bdo todn, nhiing nghién o i thuyét du dodn ring trong phong xa g,
neoai ¢ic hat f va hat nhan con, hat nhan me cén phang ra mét loai tia G biét gdm cdc hat
neutring (ki hitn v, } hode phan neatrine (ki hiéa v, ). Nhiing nghién ciu thoe nghiém san
déd da kidm churng sy Won Lai va Linh chdl cha nhiing hal nay: Neutrino v phdn neulrino L
¢dc hat khéng mang dién, co khél ldong it nhd, chuyén déng vai toc do xdp =1 bang toc
d¢ dnh sdng vir ridl L lidng Lic vdi mai Lrdding,
.6 hai loai phong xa f:
— Phong xg beta tri {1 ): gdm cic electron (kihidu _'J'r-:]. £y L loai phong xa # phd bién trong
tif nhién,

o - H L I
Vid: C— SN e i

120



— Phéng xa beta cong () gim cic positron (ki hiéu %e),
phin hat ¢t electron {c6 cung khol laeng, cing dé lon dién
tich v electron nhung mang dién tich nguvén t6 duong).
Phong xa f hiém hon so vi1 phing xa £,

Vidu: Mg — [ Na+ T,

¥ Tia gamma ()
Tia v 13 séng dién tit ¢ butde séng it ngdn, oling 12 ¢ic hat
photon €6 ning Wiong cao. Vi vay, tia » di dugc rdt xa trong
khang khi, co kha nang dam xuvén Lon hon nhiéu lan so vl
tia o va A D¢ che chin tia p, nguai ta thaionyg s dung nhiing
vat licu 6 nguven td hiong ldn nha chi (Ph) (Hinh 17.2).

Tia 5 thuong La tia phong xa kem theo chc tia ¢ va f.

e

T
'
=

Tia o 1 hat nhan - He. ¢6 khi ni‘ing ion hod mnanh
vil dim xuvén kém. '

Tia fi ¢ hai logi: f# 13 electron va £ |4 positron,
Tia # ¢6 khi ndng 1on hoa kém han v ddm zuyen
manh hontia ¢ -
Tia I sang dign tif c6 bide song rit noin, cling
1i cde hat photon ¢6 niing hiong cao, Tia p cd lkhd
nang dam xuytn 1én hon nhitulin so véitia ava .

@ T higu e trinh by mﬁt‘sé'irng diong cila tia qarnmia trong 861 sdng.

i o P P e = e i = i i P o o e e m e m

®

2. Sosdnh cic tink chat vt |l o hat
electran wa positron.

f’*}‘\ T //;f_

=E =

A Hinh 77.3, Sylech hudng cia cac
tla phdng xa trong dién trudmg ddu

3. Quan sat Hinh 17.3, md ta va giai
thich vé sy léch hitdng clia cic
tia phdng xa khi di chuyén trong
dien trudimeg déu. Gidi thich visac
tia i+ 1Ach nhiéu hon tia o,

Mha vat Il Wolfgang Pauli (Vén-gang Pao-li) 119040 - 1958) 43 dya vao cac két qua thuc

rnghigm lign guan dén hign tuang phiang xa 8, dong thil dua vao cie dinh [udt béo toan d&
du dodn suf tdn tai cOa mat hat so cép mdi va phan hat. Hat co ban xudt hién trong phéng
a f5' la neutring (v ] va trong phong %a & |a phan neutring (T, ). Cac neutring rit it tuong tac
vl vat chat, ching <d thé di xuyén quanhiing lop vat chat co bé day rat len nhung hau nhu
khéing dé lai ddu vét. Wi vay, ching rdt khé bi phat hign. Cic hat neutrine cong dude phat
hign trong tia v tru.

Ba <ot mdc quan trong lign quan dén nhing nghién clu va neutrino:

— Mam 1230, Walfgang Pauli du dodn v& su tdn tai cla neutring va phan hat cda nd trong
phdng xa f.

— Mam 2002, hai nha vat i Raymond Davis Jr. (Ray-mon Ba-vit] (1914 - 2008} va Masatoshi
Koshiba (Ma-sa-to-xd Ch-xi-ba) (1926 - 2020) doat giai Nobel Yat I cho cdng tinh vé vigc
phiat hign neutving trong cac tia vl try,

— Mam 2015, Takaaki Kajita {Ta-ka-ki Ka-ji-ta} va Arthur Bruce McDonald [A-tha Bo-rac
Mac-dg-nan) doat giai Nobel Vat li cho nhilng nghign cliu vé dao ddng cla nautrine, t do
ching té neutting cd khdi luong.

(Il 173
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‘;} BINH LUAT PHONG XA. DO PHONG XA
» Binh luat phong xa
Hién tugng phong xa oo tinh ngdu nhién, vi viy dé ddm bao
tinh thong ke khi khio sit hién tucig phong xa, ta phai xet @

mirt & Idging h'm.hzlit nhén trong mau chit phong xa. 4, Quan sat Hinh 17.4, sdc dinh
Aet mot thoi difm xdc dinh nao d6 duge chon lam thdéi nhimg thd didm ma si hat cia
didm han ddu {.fh_ =1{1), s hat nhan phong =g (chuta phin ra) chat phing xa da giam diva con
la &, Nhiing nghitn cin thiic nghiém 44 chiing ti ring, cii lai mét nia, mit phan tu va mét

s mot lkhodng thai gian T'thi mdt niia 6 hat nhin phong phan tam so vdi 5o hat ban dau.

xa hién ¢o xday ra phan rd {Hinh 17.4). 1 duge goila chuka
bn rd coa dong vi phong xa dang xét. Cho ki bian rd cla mét

i ; : : : 4 W Bdog 17.7. Chu Kiban ra ciia
58 dbng vi phong xa phé bién duge cong cdp trong Bang 171, 5 g ggnqu ik s g g

nt Béng vi Chuki
i T phing xa bido ra T

& 730 ndm

| 131
. . [ ;
Al N Lot | sh |
‘ i Pa | 48 4 ngay
i 20 0
i & i R 3,98 gifir
Y =y Jia :
' _ \‘l\ N e L8 | A1 dm
g T 2 5] 1561 glin =l 70414 nam
& Hirth 17.4. 56 hat nhan phéng xa obn lai theo thad gian o
Tong quit, ta ¢6 0 hat nhin phong xa con lai tai thoi diém ¢
duicic xac dinh theo cdng thiic:
N =N2'=Ne" {(L7.1)
e .z la2
Irong do A =— (L7.2
! 5. Xc dinh don ¥l cGa hing 6

Et‘m_‘j‘c g{_‘:l Ia hrfmg 50 phong xa, Ia dai lugng dic tning cho ahfiq 1. ttona ha sl

tiing chiit phong xa.

Ta da bigl, khai ligng chil G 1& thudn véi s6 hal nén khi

higng cia chit phing xa aing gidam din theo thoi gian cong

quey ludt o 50 hat nhan phong xa.

)

=¥ Trong hign Witgng phang xa, cho ki bin 13 khﬁ}&ﬂg thii eian g€ mdt nira 36 hat nhin
cua mit méin phing xa phin rd.
Hiing s6 phong xa diic tring che Wing chil phong xp, ¢6 méi lign hé vdi chu ki ban
ri theo cong thije: / = mTE :
Trong qud teinh phan ca, s6 hat nhan phang xa con lai gidm theo thai gian theo quy ludr

¥ :
ham s6 mil theo cong thite: ¥ =4 2 1 = ;"v'g.e'ﬁ‘,

IRESINES



» Do phong xa
Pai ligng ddc trung cho tinh phong xa manh hay véu caa mit lagng chit phong xa duge goila
hoat (b phong xa (hay d6 ph:ﬁng xa ), ki hidu 14 H o phong xa H L toe d6 phiin rd e cie bat
nhiin phong xg trong mdt don ¥ that gian, duge dinh nghia 1 dao him theo thoi gian cha so
hat nhin chwia phin ri tal théi diém +:
4
if, ———=
ds (17.3)

Trong dé, dau “=" thé hién sif suv pidm 56 hat nhdn ¢iia Wigng chir phang xa dang wér theo
theéd gian.
Trong he 51, don vi do dd phong xa 1 becoren. ki higu By, 1 By tuong dng vii mét phin réd
trong mot gidy:
1 Bg = | phan rafs
Trong thuc té, dd phong xa con diige do bing dom vi curie, ki hidu Ci, vai:
1 Ci=3,710'" Bg
K& hgp cong thic (17.1) v& (17.3), la ¢d dd phéng xa L
théi diém ¢ duge xdc dinh theo cong thiie @
H —ANe™ —AN,2 i AN, (17.4) O Tinh 88 phong ¥a cia mat friau
2 bigt khdi luong ciamauchat
ditaithaidiém dang xét 13 10 g,
Cho chu ki ban ra cla oK 1A
: 7.64 phiit.
# =H e (17.6)

Ta thiy ring 6 phong xa cing giam theo thdi gian theo quy

Tii cong thite (17.4), ta cd d¢6 phong xa tai thai diém ban ddu;
H =N, (17.5)
INhi iy, ta o,

Inat ham s¢ mi.
F .

B phong xa dile lnmg cho tinh phéng xa manh hay }_,fEU clia el hgng chidl phing za,
duge xie dinh bing s6 hat nhin phéng xa phan i trong mot gidy,
% phong xa gidm theo thil gian voi cong quy ludt him mit gidng s6 hat nhin
phdng xi. D6 phong xa Lai mdi thei didm bing lch cia hing s phéng xa v 36
litgng hat nhan phdng xa chda trong chat do tai thei diém dang xér,

H =N

iy

» Van dung
Vi dy: 'Trong v hoe, ddng vi pheéng xa *2T o6 chu ki bin rd 8 ngly dude sif dung rong rii trong
digu Lr] ung Lhu luyén gidp. Gid sd trong Lidy rinh dido trf coa minh, mét bénh nhin nhin
mdt lidu thude chita 50 mg 211, Xac dinh;
a} Hing s6 phong xa ca .1
1) o phong xa va 58 hat nhan '] trong ligu thude trén 1gi thdi diém ban diu ngay khi bénh
nhdn nhin lidu thude,
¢} o phong xa v 1i 1 phén trim gita hat nhin T d3 phin ri sau 10 ngly 1 i khi bénh
nhan nhin liéu thuéc trén vasd hat nhian ban diuo.

Alll 115



VAT LI 12
Bii gidi
a) [ling s6 phong xa cua ', T:

_k2_ W2

! RE6400
bb) 56 hgt nhiin phéng xa Wi thai didm ban diu: @
a4
e, 30.10 B022.107 =2.3.10™ hat Tinh hang s& phang xa
4 clia cac ddng vi phang
D phang xa tal thai digm ban ddu: xa treng Bang 17.1,
H, =N, =10"23.10" =2,3.10" Bq
c) B9 phong xa san 10 ngay: @
Mo §20.3 10% IR g g 1) Bg Trinh bay sa luoe vé viee (g
dung dinh luat phdng xa de
Ti 18 s hal nhin da phin rd sau 10 ngdy so vdi 36 hal nhin e Gl ST ol vt
phéng xa hic ban dau: - _
k= A = My Y g Mo W sy
N, N,

BAI TAP

1. Hign tugng phong xa la higén tugng
A, mathat nhin bign ddi thanh mat hat nhan khac khi hap thu mat neutron.
B. m6t hat nhan khéng bén vimg tu phat phin ra thanh cac hat nhan khac va phat ra cic tia
nhang xa.
C. et thé dude kidm sodt bang cach dat hat nhan phong xa vao ving khang gian o dign
truding hoac tr trudng.
0. miédt hat nhan phat ra cie ta phong xa khi bi ban pha bdl cic hat co ddng nang [dn.

2. Tia & kha ndng dam xuvén manh nhat [

A tia e B.tiags.
C.tia im. 0. tia 7.
3. ¥ac dinh cac hat nhan E}'{ trong cac phudng trinh phan ra saw:
a) 27U — 2X+ JHe bl *}iPo — “5Pb+ 2X
c 1:§Ce - E}{-i— ﬁ,e+v¥ d) 1:15':{9 — ':'?{+ _?E+ v,

4, Mot mau chat phong xa ¢d hing 58 phing xa A = 0,1 57, ban dau chida 5,10 hat nhan chua
phan ra. Hay xac dinh 56 hat nhén phong xa da phan ra va dé phing xa sau 30 gidy ké tir [Uc
ban dau.

5. Ta cé thé xac dinh tudi cia cic mau vat théng qua viéc do hoat dé phéng ¥a cia déng vi " C
bén trong ne. Hay xac dinh tudl cda mat mau 9o hoa thach néu t sé hoat dé phong xa cla
déng vi 1 C trong miu gd hod thach va treng mat mau g tusi ¢d cling khéi lugng bing 0,63

10l
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B AN TOAN PHONG XA

o

Dau hléu v trl co phidng xa
thitingg dua cacblén bao,

- Cac nguyéntic an toan phong xa;
tudn thi guy ticar toan phondg .

Nhat Ban nam 2017 (Naude s Chegoardizn oo,

@ Vaothdng 03 nam 2011, dang dat vasdng thin da iy hihai nghiém trong nha may dién hatnhintal Fukushima,
Rhat Ban {Hinh 18,70, Sur o iy cb thé dan dén vigc mat lugng phing %3 bi i T khii B phan Gng. Do d6, hang ngan
hi dan 3 phai di tan dé trdnh nhiing tac hai b thé ¢b da chdt phang xa gdy @. Mhiing tac hai nay 14 giva ditdn raxa
ngudn phang xa cb phai 1 bidn phap tH w88 teanh nhiing tac hal nay hay khing?

1’ TAC HAI CUA CAC TIA PHONG XA

Trong Bai 17, cac em da duge hoo ba loai tia phong xa la tia

e, tia B v tia p. Cac load tia phing xa nay {con duge goi la @

beic xa ion hod) déu mang ning ldgng va co khd ndng ionhoa L ﬂhﬁc lai nhilng tinh chat ¢o ban
cac neuyén L Vi vily, neodl nhitng ng dung ¢b ich, ¢ic tia AT plnt e R
iy b Lhe ghy ra nhomg Lic hai lén oo thé sdng.

— D védi tia o kha nang $dm xuyén cia nhiing hat a rit véu
nén lhong thé truyén xuyen qualdp da dé vio cd the chiing La.
Do do, tia e it gay nguy hai khi nguén phong xa nim ngodl

corthe ngudi. Tuy nhién, voi khi ndng ion hod manh, nhing

hat e nay lal w6 ciing nguy higm néu chdt phang xa o tham
nhap vao ca thé khi ching ta an uding, hil thé, Vi dy: " Rn

{radon) I mdt hat nhin phéng xg ¢, 160 tai trong td nhién

& dang khi, co the thim nhap va tich tu trong cic toa nha

A Hink 18.2, Khiradon [*Rn)

tit méi trddng xung quanh, dic bigt td long dét ([Tinh 18.2). thim hhip vio nha tirlong a5t
Vige hit phai khi radon vdi ndng d8 cao 8 1am (dng nguy g teacmui tén chi dudng tham nhap
ciia chat khi niy)

ung thi phi.

s snininunutusniessio NN
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- P)ai vdi lia f gbm f* va f 1d nhing hal mang dién, ¢ kha
ning dam xuwén cao hon tia ¢ va cing co kha ning ion hoa
nhung khang manh bing lia & Cham ta § cudng 46 16n
o thé gay bong. 'ldc hai coa tia § kKhdng Lon nhd tia @ nén
nguon phat cic tia ndy thim ohip vio co thé ngudi

— Déivai tia y: khdng mang dien nhdng cokha nang ddm xuyén
rilt lén. Do dd, tia 7 ob khi ndng gy ton hat nguy hidm cho
tit ¢d cac md ciia ¢ the ngudi ngay ci & nhang khodng cach

licing d6i xa ngudn phong xa,

Tdc hgi cha cic lia phong xg phy thude vao nhigu yéu 16 nhe:
khi ndng tham nhap caa cac tia nay vao co thé, ién ligng
chigu, théi gian phai nhim,... Néi chung, nhiém phdng xa
co thé gav ra ¢ic triéu ching nhe nhd budn ndn, mér mai, ...

cho dén nang hon nhu rang toc, tiéu chiy v nguy coung tha.

®

2. Biét ndng lugng cia mét bic
xa dien tif ti & nghich wii budc
sing cla it xa nay. Gidi thich
vl san cac bic xa gamma gay
tac hai sinfi i nghiém trong hon
cac bl xa trong yiing nhin thay.

tham chi ¢ thé nguy hidm dén rinh mang.

Phan loal céc ngudn phéng xa theo mirc dd nguy hal
Cac ngudn phang xa duge phan loal theo 5 muc d6 nguy hai giam dan t cae xuéng
thap nhutrinh bay trong Bang 18.1,

W Béng 18.1. Hinh thir =i dung ngudin phdng xa vamdc 44 nguy hal
(MU ne CucAn fodn b xa v fatohdn Widt Nam)

Hinh thire s dyne ngufjn phing xy

Miy phal nhigl didn s dung dimg o

phdng xa-

Mure dg ngoy hyi

Cuc ki nguy hiém
Thei gian Lifp xic viii ngadn:
— 1t hitn vai phiit: iy om thuomg Fio dai.

— Liy hatn it phuet e Lhe gy chéLngicsi.

This gian lép sic ver ngudn;

~ft ko i gid: gay 1on Lhuvmg Fu dai,
— Pain Brein val gid= <6 Lhé gy chét ngudi.
Thin gan Lidgp xac v nguin:

— Nhitu git: gay 16n thaong i did.

— Lidu hav vt mgedv: oo Lhé g chet ngue.

L e nive sadl gy Wn thung Tin da cho

b Naudn phéng s ding cho o0 6 chitu
s civing nighigép, tromy Lhigl bi xa Urf L xa.
Nguin phong xa dang rong chop anh - Ral nguy hiém
; chng nghicp, trong Xa tri ap sat Léu o
1 Wit truog binl.
ThigLbi do comy nehiép st dung nigudn
11 w0 di phimg xa can,
"ThiéL hi x4 tri dp sl hén Lhﬁp, thiél bi-do
IV cing nghidp Khdng st dung ngudn cd dd con ngusi.
phidng xa can, thidt bi do mit dé xeng,.
W Uhict b xa te dp sat lidu thip diu to

Bk E=HI S

mdt, thit bj huinh quang lia X, ...

Phidin Lo B khaag oy b el con o,
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& BIEN CANH BAO PHONG XA

T nam 1974, hién cinh bdo khu vic o6 phong xa hay hion

trii chit phong xy duge dé nghi nhy Hinh 18.3. Tl nim

207, Tn I.'.:]ll.iC Tiéu chuanl ]mla Qun:: te I-H{ff‘{]ntnérna'flnna.‘l 3. Ouan 4t Hinh 184 va thio ludn
Organization for Standardization) két hop voi LAEA 46 nghi vé § naliia cia cic chi tiét trong
thém bién canh bio méi, nhin maenh dén mdi nguy hai co hign nay,

thé xdv ra va hanh dong cdn co 1a rai xa kho vie co chaa

ngudn phing xa nhu trong Hinh 18.4,

& Hinh 18.3. Bign canh o A Hinh 18.4, Bién md&i v& canh
khu vite ¢& chat phéng xa b khu vuc b chit phéng xa

d QUY TAC AN TOAN PHONG XA

Ba yéu ta quan trong nhat ¢o dnh hdng lon dén tac hai ciia bife xa gdm: thoi gian phoi nhidm,
khodng cich dén ngudn phong xa vi che chan phéng xa, Chinh ba véu 16 ndy quyél dinh cie
quv tic cd ban cin thae hign dé dam bdo an toan khi & cac khu wic ¢d nzudn phong xa hoje
phai lam viée triic tiép vl ngudn phong xa:

— 'Ihéi gian phoi nhifm: Anh hudng cha biic xa lén co thé
sdng cang ldn khi théi gian phai nhiém véi nguén phdng xa
cang dai, Viéc gidm thai gian phai nhigm rdt quan tegng, Do
o cdn bo tri thai ligng cong viéc phi hop dé giam thiéy
Lhasi gian phai nhidm véi ngudn phéng xa.

— Khodéng cach d&n ngudn phong xa: S anh hudng cia
phing xa 1én oo thé chung ta gidm khi khodng cich dén
ngudn phong g Wog lEn, Vi vdy, khi cin thao Lic trge Uép
vai ngudn phong xa, ta cin dam bio khodngz cich an toan
béng vide st dung cde kep Jdd, cde phudng Lién digu khuén
tit xa hodec canh tay robot (TTinh 18.5).

— Che chin phong xa: Nhd da hiét, cac tia phong xa co the A Hinh 18.5. 5 dung tay robot dé

duive chin lal bfmg nhiing vit liéu phi hop, Do deé, viée che lam viéc véi ngudn phéng xa
chén phong xa c6 thé duge thic hign bang cdch trang b cc

man chin nh niong bé tong, aia chi o6 &6 day cin thigt. 4 Ty hisu mit<é quy tA¢ an taan
trang phuc bio ho (mét ldnh, ging tay, quin do bio ho 6 chi)
nhu Hinh 18.6.

ki [m vige vi nguan phong xa.

Il 118
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A Hinkr 18.6. Trang phuc bie hé cin thigt khi xd 1 chat phong xa
TGRS WO 20T -NET.0RT)

Bo Y té Viet Nam khoyén cio nhidng ngdai lam vide véi cac @

nguén phang xa nén khim sitc khoé dinh ki méi 3 hojeethang 5 Thi higu mot 58 yéu chu dol vl

dé kip thési phit hign che bidu hién bénh If do phong xa, nhan vién biic xa.

Ehi phat hién & nhifm phong xa, ta cin théng bdo ngay voi nguioi phu trach an tedn phong
xa hodic chinh quyén dia phiong. Mot quy tic quan trong khi xiy ra tinh trang 6 nhifm
phang xa kKhin cip 14 can theo dél cht chE tinh hinh qua cic phdang tién truvén théng va
ludn thi e hadng ddn cta chinh quyén dja phudng,

@Tim hiéu va trinh bay mét s6 nguy co tiém @Th[&fk@ tiang quy tic an toan
an vé stic khoe ma nhiing nhan vién buc xa #aimﬁtphﬁng thi nghigm vat
{nhing ngquai lam viéc truc tiép v&i nguon gi hat nhidn <6 sit dung ngudn
phéng xa) cé thé gap phal. |,-E__.4 Fhﬁ"gﬁ"

Bé xic dinh miie d.g nguy hat ctia f-:éc tEr nhﬁng Xa, ta cén biét khéi niém liéu biic xa.
Tmrrg ha SI, liéu buc xa dugc dﬂ’ﬁ"ﬁ? don vi i sizvert (ki hiegu S‘ﬂ duigc ﬂjhh nghia [a ndng
Iiging cila tia phéng xa dugce hip thu bai co thé sdng trén méat don vi khdi luong clia co
thé {1/kg), Nghién ctu cho thdy mét l1éu biic xa W2 Sy dén 10 Sy co thé géy ra cac tac hai
nghiém trong cho co thé sdng.

BAI TAP

1. Trong cac bign phap sau day:
1. Bdm bao thdi gian phai nhidgm thich hop.
2, GITr khodng cach thich hop dén nguén phang xa.
3. S0 dung thudc tan dugc thich hop.
4. 50 dung I&p bao vé thich hop.
Mhing kigén phap nao cdn dugc thuc hién d& dam bao an toan phang xa?
r4 I Pt B23 4
1,24 1,34

2. Cae phugng dn dédm bdo an toan phdng xa b phu thude tinh chit cla mdi tia phong xa khang?
Giai thich,

AFO oo mimaomimin it
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——TONG KET CHUONG 4 «—,

&) HAT NHAN NGUYEN TU
Hat nhiin nguveén ur duoc tao nén béi cde proton va neutron.
— Ki hiéu hat nhin ciia nouyén i tuong (ng voi nguvén t5 ¢ ki hidu hod hoe X X,

Trong do- 7 14 56 proton va 4 1a tdng 56 cac nuclean trong hat nhin.

& PONG V)
Déng vi 14 nhimg neuyén e ma hat nhin chira cong 56 proton Z nhung ¢d s6 neutron A
khic nhau.

0 HE THUC MO TA MOI LIEN HE GIUA KHOI LUONG VA NANG LUONG
1 — et
&) BON V] KHOI LUONG NGUYEN TU'
Pon vi khdi lugng nguyén ik amu cd gid il bang % khéh Tigmg oia dong vi L C:
I amu = 1 66054 10 ka

&) LUCHAT NHAN
Lurc hat nhan 12 luc tucng tac gifta cac nucleon va co tac dung lign két cac nucleon voi
nhau d& (ac thanh hat nhin

GNﬂNG LUONG LIEN KET VA NANG LUONG LIEN KET RIENG HAT NHAN
Ning lueong lién két hat nhin bing ning lrong 161 thiéu dé tich mét hat nhin thanh
cac nuclenn riéng ré hoic bing nang luong tod ra khi cac nucleon riéng ré leét hop thanh
hat nhin;
Fy, — Ame’
Vi Am 1add hut khai cia hat nhan,
Niang luong lign két riéng hat nhan 14 ndng lueng lién k&L tnh cho mét nucleon. dac

trumge che mure 30 bén vimy cad cace hat nhan

ke
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&) PHAN UNG HAT NHAN
Phan {ng hat nhin 14 mei gqud rink din $én sy bisén 46 Lhat nhéu.

Phan tme phin hach: la gqua trinh tromg 30 mot hat nhin niing & thanh ¢ice hat nhén
nhe hon.
— Phan (g tdng hgp hat nhin (phan Gng nhid hach): 14 qua trinh trong do hai hat nhan
nhe két hop voi nhau dé 1ao thanh hal nhén ning hon. Phin neg nhidt hach chi ¢6 thé
xdy ra & nhiét 48 cue cao.
& HIEN TUONG PHONG XA
— Tién tugmng phong xa 14 hién tuong mét hat nhiin khéng bén vitng phin rd, phat ra cac
1a phong xa va bifn déi thanh hat nhin kKhac, THén tuong phong xa co tinh iy phal v
ngAu nhién.
Phan loai tia phong xa;
- Tia e la hat nhén | He, ¢6 khi néng ion hoa manh va dam sxuyén kém.
Tia ficéhai loai: f Taclectron va i 1a positron Tia ff cd kha ndng ion hoa kém han
va dim xuyén manh hon G4 e
— Tia 7 la song dién tir ¢d bude song rat nedin, cing 14 cde hat photon co nang luong cao.
Tia » ed kha ning dim xuyén lon hon nhidu [an so voi ta e va #,
— Binh Tugt phang xa- Trong qud trinh phan rd, s6 hat nhin phong xa con lai giam theo
théi gian theo quy ludl ham s6 mi,
Dé phong xg dic tnmg cho tinh phing xa manh hay véu cia mot lrong chat phong xa,

diroc xae dinh bing sa hat nhin phong xa phiin rd trong madt @iy,

&) QUY TAC AN TOAN PHONG XA
Cac quy e oo ban cin thire hidn dé dam bao an toan khi & cae khu viee 6 ngudn phong
xa hodic phai ldm viée lrue lép voi ngudn phong xa:
Griam thiéu thoi gian tiép xie véi ngudn phing xa.
— (3ift khodng cach phuit hop dén neudn phéng xa.

— Su dung cac man chin, trang phyuc bao hé d& dam bao che chin phong <a,

e
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GIAI THICH THUAT NGU

THUAT NGU

GIAI THICH THUAT NGD

VAETLI1Z

CHUONG.

) Com pin 1a long ndo, 1a méaL loa hydrocarbon & Lhé vdn, linh
1 Bing phiin : : B
' thé miu teing, d& bay hel,
MOt dare 15 loan thatdne edp & tre con, Khidn g I mém.
3 |Bénhchixdong | TR RAP i
yeu vl dé nuil vl hem binh thudmyg,
.| Tia phdng xa hedc bic xe didn t mang ning Lidng cao b
1 Bl xa fon hod . p; b. Sy B . h L. = lih ) e
lchik many tich electron ra khii ngavén 1 hay phin
1 Chu trinh Chud trinh kin, dicm dduvi diem cudi cda qui toinh tring nhaw. | 28
X Comg mghé Cde comy nghé hén gquan dén cic phan dng coa hat nhin it
hil nhin nguyin L
e e hat vi mé 6 kich thede vi khéi lucang nhé hon hat nhin _
4 Hal s cap P N, e : |13
nguyén Wil Hal sd cip com dute goi Ta hat co bin.
PO L Ea I G e R ST 100
] wy-Lhich L 1Ll L1s + T CLLLOC T LRI CHn L1re,
quin tinh i 5 : sl 8
4 Li thuwil Mt trong nhing U thuvél oo ban cha vt I hoc hign Jai, i
luemyg i nihién ciin ban chidl va su vin domg o cie hal i md.
4 Neulrom nhigl | Cde nentron b do cf domg nang vao khaodng (1,025 eV L7
I Nuning kél {jud brinh chuyén 10 the khi (hei} sang Lhé rin. 7
1 | Mhidt lamg ki | Thiet bi o nhigt Iiong. 24
” La b phin ¢d thé quay quanh tryc, dudc ding d& ruyén
3 | Ndm din dong S i i BH
chuydn ding pit cae vat
Hal cina trucmyg dién W va dnh sang clng nhu maoi bic xa dién
4 ety : ! ' ' 113
Ui kehie,
" N S ticp hiﬁc cli .u‘.ﬁ. the von .ngu'f;si il che tia phang xa trong e
rriiat khaodng thei pian ic dinh,
Ilién ticng cic hat dang chuyin dong hav bic xa thay dai
4 “Jdn v huiing chuvén dimyr do qua trinh liony e wh cde phin bt 94
ciia mad rdting ma ching truyvén qua,
1 Thing hoa Cud trinh chuwfn tl theé vin sang the khi (hei), 7
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Khd xudt bin Gide dye Vigt Nem xin frdn trong com o
rite bde gin o Bdc phdm, £ idu dride st dwrg, trich dein
trasg cinin sdeh ody

Chiu trach nhiém xuét bén:
Téng Giam déec HOANG LE BACH

Chiu trach nhiém néi dung:
Téng bién tap PHAM VINH THA|

Bién tap néi dung:  NGUYEN BONG — LY VUONG NGOC MINH — PHAM TRUONG THINH
Bién tap ki—mi thuat: PHAM THI HA LIEN

Thiét ké sdch: PHAM THI HA LIEN

Trinh bay bia: TONG THANH THAO

Minh hoa: ANH NHAN - TRUC LINH - THIEN HUGNG

Sta bdn in: KIM ANH - NGUYEN BONG — NGOC MINH — TRUONG THINH
Ché bdn tai: CONGTY CO PHAN DICH YU XUAT BAN GIAC DUC GIA PINH

Ban guyén thudc Nha xudt ban Gido duc Viét Nam.

Tat ca cac phan cua ndi dung cudn sdch nay déu khdng duoc sao chép, luw tril, chuyén thé dudi bat ki
hinh thare nao khi chua eo su cho phép bang van ban cla Nha xudt ban Gido duc Vigt Nam,

VAT Li 12 (Chan trdi sng tao)
AR cocvcamomntoms e
In.........ban, (OB in s8...) Khé 19%26,5 cm.
3ol T e

]

SO BIRRERE s

5S4 OBXB: ... ngay ... thang ... ndm 20...

In xong va ndp luu chidu thang ... nam 20...

124~ ~mmmemne



HUAN CHUGNG HG CHI MINH

BO SACH GIAO KHOA LOP 12 - CHAN TRO1 SANG TAO

1. Toén 12, Tap mit 14.
2. Todn 12 Tap hai 15
3. Chuyén d2 hoc 13p Todn 12 16.
4. Mgiivdn 12, Tap mit 17.
5. NoOwén 12, Tép hai 18.
6. Chuyén dé hoc tap Noi vin 12 18,
7. Tiéng Anh 12 20,

Friends Global — Student Book 1.
8. Lichsi12 32,
9. Chuyén dé ho tap Lich si12 3.
10. Bjali 12 4,
11. Chuyén dé hoc tap Bia i 12 25,
12. Gléo dyc kinh tévi phip 05t 12 6.
13. Chuyén de hoc tap Gido duc kinh té 7.

va phap lugt 12 8

Vatlinz

Chuyén A€ hoe tap Vit 1112

Hod hac 12

(huyén & hoc tap Hed hoc 12

sinh hoc 12

(huyén dé hoc tap Sinh ho 12

Tin hoc 12— Binh hudng Tin hoc tng dung

(huryén dé hoc tap Tin hoc 12 —8inh hudng Tin hod dng dung
Tin hoe 12— Dinh hieng Khoa hoe may tinh

(huyén dé hoctap Tin hoc 12 —inh hidng Khoa hoo mdy tinh
fim nhac 12

(huyén @& hoc tap im nhac 12

Hoat ding tral nghlém, huing nghigp 12 (1}

Hoat ddng trii nghigm, hudng nghiép 12 (2}

. Gido dyg quéc phitng va an ninh 12

Cic don vi d3u moi phat hanh

+ Mién Bie: CTCP Bidu turva Phét tridn Gido duc Ha Nai
CTCP 53ch va Thidt bi Gido duc mién Bic

s Midn Trung: CTCP Biu tu va Phit trién Gido duc Da Ning
CTCP Sach va Thiét bi Gido dyc mién Trung

e Mign Nam: CTCP Bau tu va Phat trién Gido duc Phuong Nam
CTCP 5&ch va Thist bi Gido duc midn Nam
CTCP Sach va Thigt bi Gido dyc Cilu Long

Sach dién t: http://hanhtrangso.nxbgd.am




