CO SO CUA VAT LY HQC HIEN PAI
vuhuytoan@hn.vnn.vn

(Gidy chitng nhdn dang ky Quyén téac gid so 1093/2007/0TG)
Tém tit

Xudt phat tir s khiing hodng thé gidi quan ciia khoa hoc tir nhién hon mét thé ky qua,
véi muc dich dat lai nén tang tw twong truoc hét la cho vit Iy hoc, tac gia da trinh bdy lai co
G triét hoc duy vat bién ching triét de ciing nhw toan bo cdc khai niém co ban cua vdt ly hoc
nham logi bo cac quan ni¢m siéu hinh ra khoi vdt ly, han ché khuynh huong “toan hoc hoa vat
ly” voi khdu hiéu “Tra lai vit ly cho vat ly”. Ba phan tich cac pham tru triét hoc co ban la vt
chdt, khong gian va vdn dong trong do, y thirc ciing chi dwoc xem nhi mot dang 16n tai ciia vat
chdt, khéng gian dwoc phdn biét thanh 3 logi khdc nhau vé chat dé la khong gian vt chat,
khong gian vat Iy va khong gian toan hoc trong do chi co khong gian vt chat maoi duoc coi la
o cdp pham tri, con thoi gian bi logi bo voi tu cach la mot pham tru triét hoc co ban vi ban
chat ciia né chi la @6 do sy van dong cia vét chdt hoan toan cé tinh chii quan. Da chinh xdc
hod lai toan bo cdc khdi niém co ban ciia vit 1y hoc trén co sé thé gidi quan triét hoc méi ciing
nhw nhitng phat hién maoi vé ban chét ciia hién twong qudn tinh, trong dé déc biét phdi ké dén
khdi niém khéi lwong qudn tinh, nang heong, hat co bdan, hé quy chiéu va chuyén déng theo
quan tinh.

Tir khéa: Vit Iy hoc, khong gian, thoi gian, ning lirong, hién tuwong qudn tinh, hé quy chiéu.
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S6 SKiW WULCQ FéDBn NKJRDX KMKFA W& QK jiyAQ Q\DU LA
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lAmYW 3{Q Bnkdnggt nhoW”~ YA 9E WUé KNF WKHR yy Y+
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vocing IRQ 9RL Fk KNF Om¢QJ WA o dénédL WMK 3NFK YL
NKiFK TXDQ yYF O+S YRL & WikniFW DK ARIQ RQJIJQ K I C
hN NK{QJ WxQ W¥L E&L FKI Fy QKm Y+\ PRBL Fy WKZC
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ConmYW KLEQ WKOF Q6D NKAHQWEWXK QISW& @ KQ. F
OLQK QKm PYW WKG&F WKC KInEYQV K@ XQ\V DX xEi LWFK AR
khongc«Q WRL PYW 3] Lab. fAE Qv YWm@@EQW FéD U %i +L
NguyEQ 9 €, Phan Thi %tFK +pQJ Y Y NK{QJ WKC FRL O
Pj ¥yph8L FKOSaQKOQ TKLEQ Wm¢cQJ F+Q awkA \WEBFO|
ch © W1ajh lung lay khainiEP Y+ WaF Ki®AVWKHR TXDQ yYyLCP WU
v W Y O Qi tEXQ W ¥ihe Mhiinlk P Q D\
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“nguyén 1y v Inhan” (V Etr € § m gith ra ch (1a y@onngmadL@hNE)Qlay tr a
vA YRL Wm WmA&aQJ JF®bb §¥in 3 K MWAVNFi 1au ¥ thoi khong
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kKiAQ W¥R O¥L POL WmkQJ TXDQ J3Q Ey JLO6D YW (
trd O¥L y~QJ YIaWWAQGFamEQy Wm WmaQJ FKeRvaY+W (
KHTN néi chung, ticgi§ O6D FKNQ V6 NKA&L y«X EpnQJ YLEF
tru tri AW KN F RikcHE8iBong gian va vin dong WURQJ yyakmiF ELE
nEP NK{QJ JL DnQxéymW [FHF K U &ndc BVQIJ PRIK ¥R3ikii B P
FKk EEQ QKOW FébhoQK Q¢ KERJIMNK -QJ YyIQK O¥L F
YyYQJ FKXQJ QKOW FéD YaoW+tRKO®W RICRIEBIGEQI Wm
tRL Y- TPA Seo, tac gi § Ftr + ¥Bhoa cac khainiER kb8 Qé P +MhNF
lam ¢ ks &cho vi E iy d 6 Q1 L+ M/theo m Y Mm R QidnR,ltheo ¥ yoanh N F
tr &l ¥ {ai tro lam cong c étinh toan hay cong ¢ € Yy fd6 hinh hoa cac qua trinh
v + MVch i khong ph § 13 ng m ¢lF¢ hh mhi E @y - v + WVch [1a cai “binh phong”
che ch 3 @ho cac y t m & Qidh§ xnh © W yupwg-frang b & toan h N.F

1. NH UNG CO SO TRIET HQC
2.1. CAc plam tru tri ét hoc co ban

1. Vit chit — la pham trii co ban réng nhdt dé chi tat cd nhitng gi ton tai.
VW FKOW N Bo{dthl raVkhorfg KL GKmn©W yL WxQ W¥L Y-Q
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cing, vot+Q 9+W FKOW WxQ W¥L & Y{ VGnkiRiG¥QJI NK
Fk ESEQth§ROC Y +Wth@FE YWKC éh§FK WK ¢ aYd\@ JOW x@Q W
céD Y+W FKOWORBh FQXtIMUWRLFNK{QJ FutF®X WWKC-E
thiF KD\ QyL QJ¥iIRNQ O

ThoF WKC YxWxQeéeWrsL WKECFK TXDQ KR»F WxQ WY¥
viW Oé NKiRQXDAOW FKOW WxQ W¥L NK{QJ EI 8QK
g N B 1@ tai khach quan. Vidé QKm QJIX\rQ WA SKkQ Wé FéD |
nhién, cic v+ W WKC RaDTRGFQWKC Y+W OE¥BKEYEFWDRKOW
t¥L SKé WK XYF Yy WKGn &Nk an. Vidé QKm FiF K¢S F
cic cong trinh nhan t¥ R FiF WKLAW EI Pi\ PyF GR FRQ QJr
tivi,té O¥QK { aM{ORQ Y WARAAKR NK{QJ Fy FR®R QJnEdDRW
gida FK~QJ Fy WKC WxQ W¥L WURQJ 9E WUé Qj\ 1Ki
vas® YW YAX WxQ W¥L NKiFK TXDQ yYF OxS YRL é
m»W FéD & WKiF FRQ QJmaL FEQJ JLOQJ QKm YRL \
viW 0OkhiQsA Fy V6 §8QK KmaQJ TXD O¥L O Q QKDX PY
cacthingiEP yOL YRL FiF K¥W Fk EEQ NKL WKDRR WiF
thC VR ViQK ym¢F YRBL WiF GéQiiEeDWmKeQknEdR DI K
thisd §QK KmaQJ FeDCFaMd&EW XP OIKL Fy WKC OjP WK
ch©OW FéD MPEQ+WnmYe Q JenFed ® QJIKL

YthiF Fy WKC iMgv@Q LW KF YMECG¥OW JOr @donY + W Y
QJmAL KR»F SKL YW WK fh+® GG DIMIKKKYD J3Q
vRL V& WxQ WY¥L-mEYDWF 8 ®QQ JinYaQJ—¥asinh, ED R FOBR Q J
NKL yy Y 4\ph ¥KEWWQ® F ikbong sinh, khong di EW FRK RAQ
nguyént3F YW FKOW FKIi Fy WKC QK+Q WKIiF ymc¢F ¥/
giRL K¥Q QjR yy QKmQJ FEQJ Fy WKC NKAQ NRKZED
thC Fy PYW O 1atO\ AKWXQ P{ W& ym¢F WKA JLBL Y+W
GmRBL EOWaEd EGXMQB WA tMhtiEP FxQ VAQ Flhd@bfoé P
gia YVAQ ymcF FKkQ Oé yy 1KmQJ Qyhph&m K=+Q NKE
Q QJ QK+Q WKIiF WKBF W¥L FéD FRQ QIJmAahtrtiVKHR
1¥L YLEF SKIg®LyIKQWKQ BeDFOKEQJ yxQJ QJK-D YRL N
thC QK+Q WKIiF ym¢F PYW SK«Q FéD WKGBF W¥L Pj
7KHR TXDQ YLCP FéD SKpS ELEQ FKiQJ Gotichy +W |
raL NKOL QK6 QJ dFRiongBhY6 SKFQLYEY SK+ Q@b Q8 FTQ E
tUQJ WKC

2. Khong gian — 1o mét thudc tinh cia vt chdt thé hién ¢ dé 16n ciia né tir
vo cung bé toi vo cung lon, va la hinh thirc ton tai cua tat ca nhitng dang vat
chat.

Bén c¥QK NKiL QLEP 3yY Q@5 kh@OROP FprQJ @JK-D
“kho8QJ FiFK~ [D J«Q ONL G¥QJ WxQ WY¥L F&D Y+
minhti 3Y{ F+QJ Ep° QKmQJ NK{QJ EDR duhgd BBUQY NK.
baogxP NK{QJ JLDG @t dLRL NtFK WKmMRF KLEQ K6
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khong gianngo ¥L ML NtFK WKmMRF KLEQ Kiagd RRE D7 Qdn QURLL
ViEF SKKkQ yIQK JL6D NHKkdg ditnDg YQYYLYEED PYW Wt
vtW Oé FKi Fy WtQK FKOW WmkQJ M hg »NU{{yy FFy P\
vaoti1QJ YLAX NLEQ Fé WKAagtfifydrezén ¢ ¥hdhgQidnnY L Y L
ti Y{udg b6 tBRL 3NtFK WKmMRBF  KhkEBEDxKJE, thyénhié iy O
thuY Faor¥QJ WKiL Q QJ Om¢QJ & potNGFET WWKIDR Fy UQ
chitrongph¥P YL UGMR Q@ KXRQ YjL FKéF 0O«Q

Vi khong gian chilamYW WKXYF WtQ knReiD QBN FF KBYW (
ph8§L SKé \MbKkKMF+W FKEWMgBMC WxQ W¥L yYF OxS 6¢
naythC KLEQ WadhmER KAWNDQJ FED FiF G¥QJ WxQ W¥]
OrQ FiF NK{QJniahBaQ qiig ©OhéntacéthC JNL QKO6QJ NK{Q.
QKm X Mibn@gian vit chat 1KmQJ Y+W RkKgOWt X00ENQoHg F
gianv+W FKOW NK{QWCNRKNU@QJ UUQJ" .KiL QLEP 33 y
chi Fy QJK-D yOL YRL SK«Q NK{QJ JLapsQvOL INK{QB&lI
gannYL YL FED PYW YW WKC NKiF 1Km WEKnA NK{C
luonlachxQJ FK+S Y{ VO FiF NK{QJ JLDQ FéD Y{ VO F
céD YxWn&kh@ibaogid Oj VYR €@ FRVQK YNL G¥QJ W
t¥L Fabh@W FEQJ NK{QJ EDR JL4& Oj yYF O+S WUilL
TX\ yIQK O Q QKDX KiL QLEP 3Y+W WKC F{ OS~
triAW KINA P»W Y+W Oé FEQJ Y{ QJK-D .KiL QLEP 3k
hiCX YRL QJK-DhWROKkDXIDYQKANDJI §QK KmaQJ FéED QK
khaclénnh6 QJ G¥QJ YW FKOW yDChE[PWOMSR®Y FiL IR

ViEF QK+Q ELAW NK{QJ JLDQ Y+W FKOW SKS&8L Q
nh+Q QK6QJ WiF yYQJ FéD Y+W PDQJ WK{QJ WLQ Y
NK{QJ JLDQ Qj\ ymc¢cF QK+ Qami AWif BOKQW KD JIQiK VR
—v+W PDQJ WK{QdWAR YZXX PRQJ WK{QaaMkige NK{Q.
milamYW G¥QJ WKGBF WKC YW 0Oé QjR yy NKiF QK
ch-QJ KiQ@décothC FKR 3WK{QJ WLQ  YAinR&MkhMK{QJ J
khong m« X K6X K¥Q FK-QJ Fy KE P»W WU&L FK-QJ
chung, tdt cd nhitng dang khéng gian nhdn thire dwoc thong qua cdc thuc thé vit
Iy — vdt mang théng tin nhw vay — goi la “khéng gian vat Iy”. LCP NKiF ELE
céD 3NK{QJ JLDQ Y+W Oé  YRL 3NK&QW tIKD B K¥e+ WX BK
n6 —phé WK XoYchchYnatanh+Q ymc¢F Qy &KR YyAQ QD\ V6
khong gianv+W Oé& YRBL NK{QJikmBR B'FRKV YAKE® W) JEEQ QK:
céD FK~QJ WD YA WKA JLRL YW FKOW

Tuy nhién,nh 6 QJlidn quant RL NKiL QLEP NK{QJ JLDQ NK{
4 yk\' L [D KkQ Q06D EpuQJ FiFK EO TXbquah®BR\ FE Fif
yOL Wm¢QJ O Q YW PDQJ \Whk{QW \NKQQ JanitmimQ WP
khac vA FK©Wkhong giin hinhhNF-  OL Wm¢QJ FéiEﬂthN(I'{QJ J
bdygida Oj YLCP ymaghbQR»MKIiL QLEP WKX«Q W~\ WR
khong gian hinh hoc la sy trieu twong héa khong gian vat Iy bang cdch tach roi
thudc tinh khéng gian ra khéi vt chdt. Ta c6 cac khong gian hinh hNF (XFOLG
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Lobatrevsky, Ricmann... cac khong gian hinh hNF NKiF QKDX OX{Q SK
nhau ma khongthC FKxQJ FK+S YRL QKDX QKm NK{QJ JLD
noi “trongm YW NK{QJ JLDQ QjR ¥yy Fy PK-¥Qgkii KR
phépsd WxQ W¥L E&VWIitNKNQRXOJILDQ QjR yy amWW FiF
“caigi Yy FEQJ YYRAX+ISK{QJ Fy PYMWi\efsigh - o®I dn
I¥L PYW NK{QJ JLDQ 3WythiQ~QUGDdL VYAXNK{DRJI JLLC
“h+ X GXE ~ FkhbngQin@InhhNFKkAW TX§ FED Wm GX\ WUiX
a yk\ F«Q SK8L SKkQ ELEWgBI'FaNvK elngQREP F¥D F
khong gianv+W FKOW YRL FEQJ QKOQJ NKilnhQNEP JGLFé
vBL NK{QJ JLDQ Y+W FKOW 3Y{ FeQJ Ep” NK{QJ y
WKmMRBF"~ KD\ Oj 3yLCP ~ yGuh hWFAL R ERIQJI LD KJ ¥ x Q
ngh-D YRL QKOQJ NKRE&QJ FiFK NK{QJ mPR vdalvd NAW
cing IRQ haim»W yOL O+S QKDX OX{Q OX{Q WKOQJ QK
chiQJ FKi NK{QJ yYF O+S QKDX QitmN¥OL YRL NK{QJ
VOQ yA POX FKOW & yk\ F«Q SKibnggiagF+ ML € X O
chia@YW FiFK KLCX NKiF yL ykQ JL§Q iK¥D 3XYA Fk
YL QK6 QJ WtQK FKOW NKiF FKi JL#thGXiCKY QK W KPXYW
VyiD WU¢ FKI F«Q QJIKdde yIRDKQQI@Y¥ I YO QKmMQJ 3JLK
noi” khongthC WxQ WH¥L YYF O+S YRL Qhadl Y Rk N KQly
khong gian hinh hNR dtatriX Wm¢QJ KyD NK{QXo6JHLEa@8Y +W
khong gian v+ W RK&W BOIF NKiL QLEP WRiQ KNF QKm yL(
kKAW TX& F&aRthi XQ WWF\ Wm GX\ O{JtigBuRRiWRMNKRIE
d¥QJ WxQ WY¥L FéDvivxW NK@W XBKRNFKWUAE YA YRL Y
vBL FiF G¥QJ Y+W FKOW Fé WKC RxQ SK&L WtQK VA
C Fy WKC [iF yTQK ym¢F NKR&8QJ FiFK KD\ NKilL
céD PNL YW VR YBL PYW YW QjR yy WD F«Q WLA
WURQJ WUmMaQJ K¢S WUQJ TXiW F«Q SK8L Fy WOL
ymcF YT WUt PYW FiFK ykQ WUl oUL PYW 3vO VR
“chiAX” NK{QJ JLDQ FéD Y+W WK Cahong.dah@ & W LD Fyy
3chiAXaMEQJI FKI F«Q Fy thoiFKL AXE PQ J K [iKphRUL.Q &
kho8§QJ FiFK WURQJ FiF WmkQJ WiF KOS G Q Y| Wi
nghiEP [iF QK+Q YRL VY FioiRKyLAXFPR yK{QJ JLDQ W
c6thC Fy VO FKLAX ORQ KkQ KKNKWXIAKFGODF RAK LYA X~
gian tooan hNF WK+P FKt NKd@utFl«QKIL QLEP 3FKLAX  \
ngh-D YHQ RgmbaWi«cQ W~AnFKW QV+S K¢S EOW N& QjR
tr NQalcaDgi). NnmQJ NKL yy nylahbKg Qe IF{ SKO Q JgithK{Q J
veW O& KD\ NK{QJ JLDQ Y+W FRkE®@WeéQ8DQRj WRQQJILE§C
Chleu cua khong gian dwoc dac trung boi mot dai lwong goi la chiéu dai
v&i mau do la mét vit thé hodc hé vat thé nao dé dwoc lua chon — goi la thuoc
do.
1Km Y+\ WKnhECh GidRgBipn WL YL FED PYW Y+W Wi
ph«Q NK{QJ JLDQ QJIRWL=+YL FKeiDAYG FYTKLAX FéD NK{C
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hoan toanph é WKXYF YjR aWKAR VKR QF YR NK{QJ WKD\ ¥
Qy WURQJ WUmMAaQJ O8F WKA FéD ¥chiXWE|C FR N K
gNBE“@iAXiGiCX NLAQYKY WKBIF FKE@WHPKYRQJIVIWIK YN K|
gianv+W FKOW YRL NK{QJ JLDQ Y+W Oé QJmc¢F O¥L
Qy WURQJ WUmMaQJ O6F WKA FéD YW W KiGh FW N K {
vi luc ndy, ta A so sanh hai khong gian v+ W FKOW YRBL QKDX 1Km |
ymc¢F F&KibhQan@comYW VO EmRF VyQJ QjR yy VA NKiF
chNQnuOYW WKDQK ‘KiAXNGRED WKDQK K¢S NhRAXA Wk
khi mang thanhh ¢S NLP yy WiésebiM WEOWNVORQJ NKL yy EmR
anhsangs A K« X QKm NK{QJ WKD\ yUL P®\

Pon vi chiéu dai trong hé SI dwoc chon la mét (m). Do do hai chiéu khong
gian duoc goi la dién tich voi mau do la vat hinh vuong. Pon vi dién tich trong
hé SI la mét vuéng (m’). Bé do ba chiéu khéng gian goi la thé tich véi mau do la
vdt hinh Idp phwong. Pon vi thé tich la mét khoi (m’). Nn4d Fy WKm®Rd YR P
thC YR ym¢F NtFK WKmRF FéED Y+W WKC FEQJ QKm
nhau.

»F WtQK NXDQOD FéD NK{QJ JLDQQXKMWQR® R X QR
QKL Yj V- Q> KQKBQOKDX & PNL KmRQ dnh BRNFF MK {{DxIQJL
nhOW Yj ¥y-QJ KmBQJ WURQJ N K khaNg<ef@ 3 +M. D3E YNHWY QI
thC V-QJ KmhIHC yxQJ QPKA@WQY Y+W FKOW NK{QJ
khong phanb O yxQJ yAX & NK3S PNL QkL Yj NK3S PNL Kn
nEP 3KmRQJ" WURQihhNKFQWKIMAQJIKYMm¢cF FKI UD EAl
kd [XOW SKiW Wi PYW yLCP EOW N& WURQJ cNIB{QJ .
khong gianvW FKOW O ¥ily tNKJAB3 chK C¥Q¥J Y+W FKOW Fy
JLDQ yy TXAchill@k sA yA F+S JAQ VKX3 KK véluk éF
triweong thé”.

TomI¥L Wi QKOQJ SHkQLWtPKRYLWK{QJ JLDQ FK
gian v+ W tFIK®L y~QmiYF WtQK FO KoX ek YWQRWNRKKQW
JLDQ NKimmhtimmhFadonh+Q WKiF FKé TXDQ FéD FRQ QJ

3.Van dong — la mot thudc tinh cua vat chat thé hién & su thay doi vé lwong
thuoc tinh khong gian cua cac dang ton tai cua no.

Vikhong giancéD EOW N& PY Wacce@J YW WQFW®MAMFEQJ
cung, vo t+ QénQ 6 WKD\aywdhl By WKC [-\ UD PYW FiFK W
khong giann Y L ¥ khoXg gianngo ¥L YL uRgDY® Y+W WKC KR»F J
giannYL YL FEDhEIFM+QPKWORQ WmkQJ yOL FéD FiF N
yy KR»F NKR8QJ FiFK JL6D FK~QJ

MUL PYW G¥QJ WxQ WY¥L Fé WKC FéD Y+W FKOV
khac nhauti YykQ JLEQ YVAQ SKiF W¥S '¥QJ YacRuyCYQJ
YyYQJ Fk KNF#FWDWKIE OYW G¥QJ Y+Q yYQJ SKiF W)
laphépcYQJ FiF G¥QJ Y+Q yYQJ JLEQ ykQ Pj Oj PYW
d¥QJ Y+Q yYQJ Jthed Quyfik OWYy YO mecROW.WHd tU Kgis Q
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hoan toan khaic vA FKOW YRL FiF G¥QahhYM QW HOHX R& W RAK
SURWRQ VVYMERaiQ¥® FRIYVREQ WtFK EuQJ QKDX QKmQ.
KDL KmRBQJ NKiF QKDX WURQJ YyLEQ WUmMamJ QKr
nguyén t i K\ G U-RhpkhQoan khéng bl OEFK KmBRQJ WURQJ YyLEQ
nh g thA ofc6nh6 QJ WtQK FKOW KyD Oé KRjQ WRjQ NKi
HOHFWURQ Yj KDL SURWRQ WKjQK KHOLXP Y Y |
t¥Rén® Y a@QcéD FRQ QJmaL YRL FiF WU¥Q En\3uknigi WKP
tRLanK vi céD Fidetrdd va proton ¢ © Xanl #€n nd. Ngay c8 QKO QJ G¥Q
vEQ YYQJ NKi WUIX Wm@eYVLOKEQIEXIXEQRED W+S K
sO FiF G¥QJ Yamiph¥QP WK G- FE Quh thinigtk R K6QJ Y+Q
YYQJ JLEQ VkQ EDQ y«X Yiioi, theX quyQikd WQOkup@Wy U L
yUL PUL PYW G¥QJ Y+Q y¥YQJ & PiF WU K¢S FDR |
VY QédngUth6QJ @dXYiengnhmQJ OX{Q OX{Q WKOQJ QKOW
vEQ YYQJ FKXQJ QKOW FéD YicMinE KOW NK{QJ QuP

Du & EOW FraoGh¥ QW FKOW FEQJ OKKGHQ ci g khag Y Q J
KkQ QJRjL YW FKO© Wi tNAiRong ¥aQ dio & Kib@Qels diu c6 the
co mot hién tu’o’nghaysu’vatnaoxuathlen hon mét lan vac EQ J NK{QJ EDR
c0thC WxQ W¥L ymc¢cF PYW KiBQ WBEHF WW BQhi KEipX I N L
th6 F° FEQJ OX{Q OX{Q ELAQ yUL &iL GX\ QKOW Fy
chia@icquylu+W Y+Q yYQJ FéD Y+W FKOW KD\ FéD K
chinhb§Q WKkQ KLEQ WK & Wiy yénScKita@KY WaiNi EP WmkQJ
yOL NKL VR ViQK FiF KiE@Qiogm uQBW iyBILEW F

Pé do sw vian dong ciia vit chat dwoce goi la thoi gian véi mdu do la cdc
kiéu vin dong nao do, thuong la co chu ky, cua mot dang vat chat dwoc lya
chon goi la dong ho.

KhiiniEP 3Fy FKX N&SWilF O»S O¥L WURQJ PYW V|
chi NK{QJ FyaQJXK 4§D 00»S O¥L y~QJ W Uam®U QN KWK &/ LY
tinhphé WKXYF O Q QKDX FéD WOW thy Foki G¥ Qrl: @ +\
YyYQJ FéED PYW G¥QNKCEWmEKCOWD FKEG Q)R LHDXQJI Ey
chi UD Fy WKC SKé WXy QX VAR XKDAMKMD Y yOL FéD
hx yy 9t Gé QAX G*QJ yxQJ Kx TX§ iGh¥ L WUD® PR|Q
chi UD GmaQJ QKm VA 3FK+P G«Q  NKLéWilie nyyYy FéD
rNQJ Om¢cQJ FED TX§ O3F JL§EBn(IA PR VO FELild {\® MP KA
ma). NAX WORny¥XyRy WKC V¥W JAQi{WymQF K x NVPA VQ Wil
khong ch ¥\ QH6® WU¥QJ WKiL NK{QJ WUNQXI Q@ m¢B JymER
7URQJ NKL yy QAXenGayQdt yx X ®F OY FoQhisADED
§QK KmaQJ tW KkQ QKLAX QKmQJ QAX y»W Qy WUI
c6thC ET QKLHERWILYDQ Qy FKIi UD VA NKIiF

1Km Y\ WKAL JL D QhadhKga@ dhalvax ¢ LW YA KlY & NKiL
nEP FKé& TXDQ FéD FRQ QJmaL YRL PéF ytF#hVR Vi
x-\ UD WURQJ WKA JLRL Y+W FKOW [XQJ illXDN K W
VR VIiQK yy Oj PYW G¥QJ Fébhm@ K +Q Filt RUE Q4 KE QW @K
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QjR yy WURQJ YE WUé NK{QJ Fy FRQ QJmaL FK:-Q
sanh nhanhch+P~ Yj GR yy FEQJ FK-QJ F«Q ViAly AWK DLé J|
v Q Fi GLEQ UD 8§QK KmaQJ O Q QKDMATMNKY QKWK
cothd giantuyEW yOL QKm QKDX &8 PNL @kl QNKYQJ BKE
viW FXKOQ W¥L NKiFK TXDQ MKHQJF TP WRXBIMAL
v\ Oa¥dklBngthC QyL YyAQ WKAL JLDQ QKm PYW 3FKL
YymcEndmYW FiFK Q{P QD Q¥s§kWKIDL\EPUEKF&e® WKOF
tiFA@YW WtQK FKO©W Khd@Pph/g I BmhMhBIE RV¥L yy-thFaK{QJ
gian 4 chiA X"~ FKI W KX&QV WUV RQl¥ QJd N K{Q JnhJHNDFQ VKK HR
ngh-D O] wRhiMkXS NK{QJ Qiddkipdg WicdthC yyQJoymi WU
phOQJ" NK{QJ JLDQ Y+WcEKOKNQWHEPQFN&\W O& ym
QKLrQ FiF SKaokmearetitihum “khong-thaL JLDQ FKLAX  F
YyQJ YoMlcoMyé WItQK WRIQ FiF FKX\CQ yYQIOWE BéPY
thGC QjR yy JLOQJIh@KM INKFQIFKEAXWIQK WRiQ FKX\
céD PYW Y+W WKHR ymaQJ WK -Qdng FLFE Q¥8 KO ¢YQ Jy L
apphiF WURQJ WtQK WhRsiQ 8P @B KWHLE\A W P¥FK YyLEQ Y
1JmalL WD WKnmmaBh WL WD Q" Y Bhd PIK+IDTHI

khi WRL WmkQJ ODL 7K+W ithdi"zd § IP\| FKQQJ LEiRIF K{JO
vivon “dan da”vas® T X\ mifhEFOWFWF V6 NLEQ yC GE KkQ FKR
ching chi KiRtoin khongmangm YW €a@8W-0é QjR 1Km WUrQ F
noitBL WtQiKeg, Vo{tFQ FED YAW FrK@QWYYQJ NK{QJ QJiQJ
QyakhiAQ FKR 3NK{Q4JkkmeRa JjikX YFy WKC Fy PYW KLE
xuOW KLEQ KkQ PYW O0«Q’  26@WXNRy PK RGNS O
céF EY YjhaWwdBAQO Fy @IKEBWWAL JLDQ  ymkQJ QKLrQ |
chiAXaRhongc«Q SKEL YLEQ G Q WRL yIQK OX+W  FélI
thA Q6D NKhdi dgh EPQJ KRjQ WRjQ PDQJ WtQK TX\ mI
YyOdOQJI QKm 3yLCP” FéD N kv @Xkhddgb4Q ham-\igh-HKiO®V
mYW 3yLCP"~ NK{QJ FyésNt&EK WKALQKIMDR L éytr EP W U
khong gian hinh hNF 3. tFK W K#wRdEém RodbDtoan phé WKXYF YjR ©
phingi§L FéD yxNals K-GCPWAX VA GéQJ yxQJ Kx Fk NKt j§
WKmMa@gdi i Fy 3SNtFK WKmRBF~ 30 R Qhoildk@c ©IX L AXQVR
hx QaxXt\Vi 7 X\eQkadngthC WxQ W¥L jemt¢F PAVQ DR¥L §xC
QjR VC 3NtFK Wid ks tF@EBQ Wdkingtas A ELAW WRL YL/
khi c6 khai ni E P %dﬁ\cabanvavantocgzmhan a P8R 1Km Y\ QK=+
thiF FED FK~QJ WD YA WKIAJIBRLK¥OWEBK Wt E3K OR ¥
chingtasi GéQJ 7URQJ WRIiQ JLSL WtFK BRKvaQid WD
phan,nAX YyHP iS aGe£W ®é YRL ELAQ VO WK&L JLDQ V
khainiEP WKX«Q W~\ WRiQ KNF FKi NK{QJ Fy & QJK-
WmaQJ Yt Gé QKm YzQ WQih b3Fi FQ KMEKVE L W IOH Ry WRk
V()=dS(1)/dt, & y klk—0khong coyngh-D Y+ WMo@&thu Q YRBL &QJX\
Oé& WiF yYQJ WOL WKLCX " 3A YimNKLE §A WY WRL GJR
khéng vin déng. Chl Fy Y+Q W Gk xW Y X@K EpQJ WuangO JL6
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ymaQJ YW YL ymgF WURQJIVRYSH/ NKRE Gy W KAILKIDD
ly. Ngoai ra, conmYW VO NKiL QLEP NKII%n@uarDB\/ihtﬂEz@zJ Y+W
naycEQJ ET O¥P GéQJ QKm JLD WOF WiF WKaL W«Q
nh6QJ NKiLaQel«EP SKEL ym¢cF WtQK yAQ WURQJ QKLA}

kQ WAL JLDQ WURQJ Ki&gify,(sy Nigd FK HQQ@cK x P
thC YR ymc¢F V6 Y+Q yYVae@daheab Y+Q WIQQ ¥FéD KDL Y+
QKDX QKDQK KkQ KD\ FK+P KkQ

4. Nhin xeét

1Km Y+\ BGEWHIFMCEnPRY G¥QJ WxQ W¥MIkhtngD Y £V
ph§lLAMYW SK¥P WU+ yOL O*S YRL Y+W FKOWyKKm V
cEQIYBAQ FéD NKiakhahAX @MIRQJI QKOQJI Q Pen)«Q YKk
cEQJ SKEL WKiD QiKghd nFEYPWOiY Bngn BL QKmQJ Y Q
diQJ O¥L a4 G¥BOR RKWtQK 3JL§ WKX\AW" KkQ Oj PY)
khoa hNF-t¥P FRL QKm Y&QO A NEGQwBD inMtB FiF SK¥P
WU+ Fk EEQ FéD WULAW KNF FEQJ ym¢F WKD\ yUL
duingcéD FK~QJ aph ¥PLAMIONGgi D Q4 ymcF SKkQ WtFK PY
t0 PRtchb¥FKinM3KI¥QJ 3NK{QJ JLDQ Y+W FKOW  3NK
“khong gianhinhhNF~ WURQJ yy aUrF®ISFPS KNR{QU JLDQ Y +W
ndmBL y~@idYF WtQK FO KOX F éDngYtrohyf caelplOAR V& X O E kF
b8§Q FED WULAW KNF FK~QJ WD WK @\“diafglhfnX”’ Y3Q J
vBL FiF SKWPWWARKOW NX{QJ YYQQ® YKA&L JLDQ & yk\
YR VO Y+@nyV-QJ Qy O GRY WxQ W¥L QKm PYW W
chO¥§- thuYF WtQK §iya w@Q yYQJ " Uxk cERAXINOQJI QK
“chiAX GEUA“§Y YR~ FéD 3NK{QJhdiduphlgdlx NKRKF FKR
thém cai “mac” nao khacn 6 D"

C Fy WK hmEdGgtoanbY EiF WUDQK WKA JLRBL Y=\
mYW VknhE OL6D FiFuGKR¥Y\WP KWk KIBhEP Fk EEQ FED Y:
hNF QKminW0ripgh«Q FXOL

2.2. Céc quy IuAt vin ddng co ban ciia vat chat.

1. Quy ludt diu tranh va thong nhdt giia cdc mdt doi lap.

BOW NC PYW GaQ&dDWxEONVWAKO®/ FEQJ @hAnharGR QK
QjR yy TX\ yiQK E&L Q@kdngNKQQW¥DY yG¥QJ yy 1Km
cEQJ FKt¥QR ®YQJ Pj QIX\rQ QKkQ Yj yYQJ @&F FéD
ddu tranh va théng nhat giita cdc mat doi ligp — Yk\ Oj TX\ OX+W YzQ |
nhOW FéD Y+W FKOW .K{QJ Wok@ DF \ W VEHGWIIP W x Q
chiD WURIKdcR»W yOL O+S QKDX 1AX WOW F8&8 yAX
chiaGhYW WS K¢S QKOQJ 3[akk RKASWEL 9®IKQ QAWK F F
YkX Oj FiF P»xWR§QE KD Q InQikEWakec ®»W NKiF QKD
céD V6 YHWFPNAW K¢S FéD FK~QJ FKI W¥R UD QK¢
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khong bAQ YO6QJ WKABRhE®I FRYQ K-X 00Q" 746sRQJ Y
thOQJ QKOW udd béDa W{cuhg IRQ FéDg N fyfQW FKOW JLGD
ché yYQtnivo|l yYQJ FéD FiF WmkQJ WIiF JLO6D YyLEQ W
céD FiF K¥W Fk E§Q JL 6D koo £ad ndd ¥VLQYQY U LYOID YQ Y L
vaingo¥L Q QJ FéED PYW WKGOF WihG Q¥ HNVQO &G iNAX FKI
khong cocacm»W YO hy O+ SKJQJ WKC Fy EOW Fi V&6 Y+Q ¥
khongcos® WKOQJ QK © Wi chilgd\Dh ‘RI¥ QQIYWW FKOW ™ NK{QJ
hinh thinhvado ¥y NKiL QLEP Y+*Q yVY®Qd hghk- @) QKFIQJ F

2. Quy ludit lwong déi - chit doi.

ChoOwW Oj TX\ yiQKUQO K FSY QXKLAX WKXYF WtQK Fé
QjR yy FED Y+W FKOW /mc¢QJ Oj TX\ yIiQK YOQ Fy Y
nh6QJ WtQK FKOW awhknX¥FQWNRKQKPYW FKOWQ|R yy
YyOXnMEIi 6D FiF P»W VO linfOhash feymW WCGREQJ WxQ W¥L C
viW FKOWRMPEYWY V6 WKOQJ QKOW KR aFsahgddM VQ K
d¥QJ NKiF WiF Oj WKbP3 yOX WUBRBWBMKWKOQJ QKEC
tBL PYW V&nMEKD QK YA Omc¢QJ

Sw thay doi vé lwong dén mét mire do nao d6 (chir khéng phdi la bat cir
mirc dg nao) sé dan dén sw thay doi vé chat.

Vidé QKm WKDQ Yj NLP FmkQJ Oj KDL FKOW NK
nguyéntO &iF ERQ EnC®0 WWKFD Qirbhl & &k e dé twong tac
gi6D FiF é@tXX\&iF ERQiMWHtR@IhC &EQJ Fy WKC QyL U
s& WKD\ §licMidhthC QjAdYQ VAQ VO Wb ¥yudig dfcA
gi6oD FiF é@UX\&iF BROLYG Q YAQ V3 IMKibBan Fay kimY A
FmkQJ

B§Q V\l’c%tkr@cVOQ @@@X@Nd(elahatnencEQJ Fy WK(}waL U
thay doi vé chdt dén mét mirc dg ndo dé sé dan dén sw thay doi vé “lugng”,
thi dé & W murc dé ciia twong tic. Quy lux W O m ¢-QROW Ly ghi lL&W
v Q y\?ﬁQJ(IWL T Xphoh@ire v+ Q yYQJ FED YW FKOW 1y
cé WKC WURQJ Y+Q WOF WRL K¥QI/R&DWXNQL VW XIX \FEQ
h¥W Fk E§Q2agRyérFlytic yYQJ WOL WIAvEtongr®&F Q KL A X
hi E @n ¢ Qhhc.

l1Il. CAC KHAI NIEM CO BAN CUA VAT LY HOQC
3.1. Vat thé, truwong va hat co ban.

Vit thé la phan thuc thé vit Iy twong g véi khéng gian ndi vi cia thuc
thé vat Iy do, con phan twong g véi khong gian ngoai vi ciia né — quy wéc goi
lotrwong 'y Bim»W yOL Qg FWDWKOIF WKC Y+W Oé WK
phé WKXYF O Q QKDX TX\ yiQK O°Q QKDX PYW FiFK
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vEW WKC yAX TxhiVQWK WKR&QJ EDR TXDQK WUmMAaQ
TX\ yIQK FKR Qy PYW Y+W WKC yC Qy KmRQJ WRL
1" Q QKDX FKX\CQ KyD TXD O¥L O Q QKDX 1Ké&a V&
macothC SKKkQ ELEW W kyddo kAbKgGial t Y. Q) VB L WKGEF WK
vtW Oé NKiF Fy NK{QJ JLDQ QYithvQL EKIW F a8l m W ¥\
cEQJ yAX WxQ W¥L WURQJ NK{QJ JLDQ QJR¥L YL V
Yi VAQ G ¢c®WPF§ FiF Y+W WKC NKiF yJAX WxQ W¥L
WUmMAaQJ FéD FKtQhkA fm/@ LIWRL yWNK{QJ JLDQ Y+W
chxQJ FK+S Y{ VO FiF NK{QJ JLDQ FéD Y{ VO FiF G¥

M»W NKiF WKHR TX\ OX+W YQ yYQJ WKi QK®\
khongglannYL Wi khong gian ngo ¥L I¥haim»W yOL OASi BKH X Y
luon thO Q J QK@anéhfkhongglannYL cig 13 Q E D& i khbng
gian ngo ¥ L 1'¥ Lingnh O E©‘euQ\IKN_X F§ 9E WUérerIWFVVFKI%LF AVKC
Iy duynh QWFaGhong giannYL YL FéED Qy WLAQ WRL Y{ FeQJ
ngo¥L YL VA SKS&8L W LyA @R todhpfihlcS YRL JLE WKLA
y«X YA PYW WKOF W K Gy day W ONEKMED th Q d&r@dcai gi
Yy & dangoaindnénkhainiEP NK{QJ JL DR Q BR&ighYD

1Km Y+\ NKiL QLEP TX§ WiR QKm P Yi\@ XWe®G6F WK
gxP SK«Q 3¥dWnMWKQJI 3TX8 WiIiR™ KLEQ K6X YRL NtFK
ph«Q 3WUmMAaQJ Pa UYQJ UD yAQ PYWpP§EVYin@jR yy
IRQ %8&Q WKRQ MXEAWIREP QK+Q  ymc¢F FiF G¥QJ Y
txQ¥L WK{QJ TX®ODWUMAEQIRQJ NKL yy QAX QKzQ E
chingtachli Fy WKC WK®O©\ QKOQJ YW W KGi ®&X FEEDI y§
nh6QJ NKREQIUNMKIQahtr OQJI UWPIL WC FO WKRiW NKO
r0QJ WD FKR Qy 3FK{Dy»FY BuRa. [3FEHKWW KLEQ yLEC
16F KNF OD§ZHO yyaccF+W Oé NKiL QLEP WUmMaQJ y
khong gian tuy EW yOL YBMmYHWWEMBFOWLAQ TXDQ WUNQJ
WUMAaQJc§thEQYMWEF [HP WmkQulY Wn 6@ @ JYifIK £ Q) KO W
tronghE WKOQJ FiF SK¥P WU+« Fk E &R vAEmhD KR GK MEDV
t¥L NKiL QLEP 3FKKQ NKBRAIHOQDFPXR FKIWEIMAaQJ
QKm QK3F QK& WRL NKEQUDIRRIQ WhXVFE Wi WOEOy yL +Kk
do khéng phan bi EW ymc¢F V6 NKiF QKDX JL6D NK{QJ JLDQ
hinh h N F a0V # trong “ngbnngé” FED WUmMaQJ YyLEQ Wi FK~QJ
hiEQ QKOQJ NKiL QLEP FéD NohhQF INIQA § KX RQ FW ¥
trinh Maxwell m¥QJ Q»QJ P« X V&g ceé W tPKWWReHQE &é KID{\ Y
phOQJ NK{QJ JLDQ Y+W FKOW 1Km Y+\ WX\ & yk\ VY
ILHOG QKmQJ QVYithG X¥QIL FER WKGF FKOW BY FKL(
c©XanVi#en cai gNIl “th6F WKC Y+W Oé  KR»F &g mMDKEF V
WmkQJ WiF YRBL FiFhdhg W QV WE IN KTk YN LWQ maQJ yYF
céD PYW Y+ WoniMKtauy@ MmW UauéiQph 82 cBx QJ FK+S FéD |
W U nkBisQnhauc €D FiF WKG6F WKC Y&dM itQac M@ JIFSEEEDXO P
2th6F WKC Y+W Oé yDQJ [HP [pW QAX 8QK KmaQJ
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NK{QJ yViQJ NC Fy WKC EO TXD ym¢cF &iF 3ymaQJ Vv
WUmMaQJ JLa ykdlyShonR@DL PED NK{QJ JLDQ Y+W FK
YymaQJd 3y-QJ WKAZRBRLEWIKEOW WK @J° FapShk{QJ JLI
chingtasA Fy GIS yL VkX KkQ YjR QK6QJ WtQK-WRIiQ
WUmMaQJ YLE@.NLCX PRL Q

MYW WKG&6F WKC Y+W Oé EOW N&a Fy WKCaglmcF F¢
ph«Q &iF WK&F WHYE «Q+ Qj\O & ANhQ ¥lc WyPWKC ymcF F
ti FIF WKG&F WHICOphWEWNBEFWK Y FKR WRL FiF WKG6F
1A“h¥W Fk BES§OW BKE&EMWgQA06 t+ @nQ@hongthC WxQ W¥L PYW
najoth+W V& Oj 3Fk ES§Q" FHE8XKilA QkE P K3IF M BilR LQ KK D (
céD QKxQawwKiF P

Hat co béin — 1a thiee thé vit 1y ¢ khong gian néi vi nhé nhat, la cdu thanh
co ban tao nén cac dang thuc thé vit ly khac nhau theo ly thuyét hién hanh.

CothC Fy QKOQJ Oé WK AWLWERuRIQY KEDJ Y
khong giann YL Yady cehdnhO KkQ Q6D QKmQJ NK{QJ EDR JL
NK{QJ 1Km WUrQ YiD QyL YLEF FAKOWS QIKHQKFYQ 3K}
giainnYL YL QKO QKOW FEQJ yxQJ QJK-D YRLhCLVEF W
céD NK{QJ JLDQIQREAMW YNLEBQ W¥L Fy WHKGQR,y¥W VAQ
th C J NAdn®inh tuong tac L AX c@ Q Jakt&nphuh¢S YRL WtQK Ko X
Q QJ Omc¢cQJ FéPAR FRY AWBWERGhkQ WKA Qo6DinPNL T
vEW OéadolénquantBL FiF K¥W afF&kKEBSIQVAQET JLRL K¥Q
NtQK WmkQJ WiF yy EQK ViQJ GR yy FEQJ dK{QJ W
vBL Q QJ Om¢QJ EuQJam{YR¥ QUK ¥ mZ R BOXMGYIQEW &
c6 ngh - D 4Bh sang ch | Fy Wu&QQFyYQJ YRL Y+Q WOF KOX K¥
Q QJ Om¢QJ FéD Qy VA SKE&L JL &RoGux@QuyW & HRK R KARE
khong,tiF Oj SEmMRF VyQJ FédD«QYyUDAPSKEIRIG Qj\ yxQJ ¢
s® 3dhoa” khongthC FmMAaQJ QYENmMEOQR +XBE®WFK FKX\CQ
SKtD yOvis® dhoanaychi Fy Qunhinti NtFK WKmRBF KoX K
cach¥W Fk E 83h fre@ahWrgchi NK{QJ SK&L Wi E§QnWKKQ
anhsang 8 PNL PiF Q QJ Om¢QJ yAX JLj Ky @KmcFKD X
cacquansatthirQ Y Q [iF QK#iQ+ KU IGIF K FKX\EPny A SK:
ph8LAbBUQJI FKiQJ YA PaWAa3 Yich W kéQ GWaK R MQ TéXhda J L
céD iQK ViQJ WKHR NKR8§QJ FiFK 1AX JL§ Vi Fy Fi
giannYL YL WLA@bWI@LXaYﬂ’{/ﬂ%mYW OR¥L 3VLrX iQK ViQJ
NKL yy 3VLrX iQK ViQJ  Qj\ PRL FyndNK®c&hkhdc,yL [D
ViEF yuilgiBL K¥Q GmRL KmBPO WRQIYQFK-D YRBL YLEF
giRL K¥Q WUrQ KimfIQQ WRL Ffo® GyQVKC WKO\ V6 K
nguyént3F YyOL YRL QK+Q WKIiF FED FK~Q Jmg it WK/
khongchl Edb&Q WKC QK= Q WK i&cdh ddchimKF & MWD DP
&iF NtQK WKLrQénWb «X KWhRALI FKI Fy WKC MAKBEnQ K+ Q
trong thitnc« X Fy EiQ NtQK NAK{QJ ORQ KkQ
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Tuy nhién, khac vBL WKX\AW %LJ %DQJ V6 WxQ W¥L E
congh-Div@E WUé FéD FK~QJ WD ET JLRL K¥Q&WURQJ S
ngh-DLrOA Y YW WKGO6F WK GO W ¥Ré WMh ¢F k ESQKQW KV i F
céD Qy YMIBRRGF Vi Macchi Fy W KCdukgytrong ph ¥ P Y EnW K L
c«X Fy EiQ N&Gh&i (khii & E Pdc dung — xem 4 P éH). Con tOW
nhién, vi vE W U é %6 o@ngOvo t + QénQoan toan c6 thC Fy QKOG Y +
cEQJ ymcF FOX W¥R Wi y~QJ QKOQJ 3K¥W Fk E§Q’
“thien c« X~ FéD FKrdQuhgWEQWK A WmkQJ WiF WURQJ S|
ritngcéD FK~QJ FKI YRLvaEiIQQKND KV & A « Xay@¥L QOL WL/
thitn c« X NKiFgWFIQ~®GtQK YRL QKDX  NK{QgiawWihASBF WL
quanh6QJékekIX WUXQJ JLDQnINIKgFO QB R Km QKOQJ P3\
trongmYW V¢L GKk\-MEKWVY#£\ FK-QJ ET JLRL K¥Q & ykX |
mNL YW WKC & §an D @hadcko @ilching c6 dcach [D QKD X Y AC
mO©\ FK QJ Q6D

M»W NEKiANLYY+Q yYQJamEQIWWOFVO¥L VAX WXKQ
YOX WUthQAIYQKOW JLO6D FéFndapd8 BEFQ DWSK Q@ W¥L 3|
naycEQJ NK{QJ WKC QJR¥L WUT aimktwt W OUDORBQQ KIKX
iQJ YRL KDL OR¥L K¥W 3Fk E§Q " yOL OxxPmQROEW&
¥ A @ vOcung bé (khong giann YL ¥Y¥cunglRQ NK{QJ JLDQ QJR¥I
QKDX Q QJ OmjeQOKDX Q QJ Omc¢QJ ohl¥QKMY WK »9
yOL O+S NEKigcke WQo@i® yYQJI  chitdsg WURQJ WmKQ.
YymcF KKECX @ QJ WiF y ¥fxd WAFMWK @ Y + \WxiDBWN 8 KA W C
YyLCP FéD WakRtinhbi@dhg Flasd SKEQ iQJ O¥L NKL EI WiF
kAW WK~F FéD Widn, % D JF K7eX ¥ RIEIYYQ J o YOIL QK D X
mYW FiFK ELEQ FKiQJ QKnmngmP»WW WRC KD BIDQKROV
VkQ WKX«Q FKIi QKhg QVIWi F W@ yEnkiBn vak AW TX8§ WUR
quanhE QKKkQ TX§ 1yL QHKaminah FYQQJIKERJ Jk\ §QK Kr
tinhché YyYQJ QKmMQJ §QK KmaQJ yy EDR JL4 FEQJ WK

Hinh 1. Thién c « XayQ¥L QO L &Mkl XSNW KA FK~QJ Y Q 3Gt
nhau khongtr0 F WLASi gilmg R SVK

CEQJ F«Rh@&mMXQJ WURQJ Fk KNF y{L NKL NtFK \
quanh® VR YRL NKRS§QJ FéFdé T ONDKERI Tk @ TXDQ WKP
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Yi GR yy yC WKX+Q WyL& CFym oA RRYWIYIQCP ™ QKm
“ch©W yLig@Ehon®h A é®duangitRL 3K¥W Fk EEQ° F§ Yt Gé Q
nhan t¥R FéD 7UiL aghtivh c #EDF +E€ 0» W \BhiUxégh x¥t cuy C Q
YyYQJ FéD dmlguiQy ¥R U

3.2. Chuyén ddng co hoc va hé quy chiéu.

Chuyén dong co hoc (sau nay goi tdt la chuyén dong) la sw thay doi khodng
cach two’ngdozgma vt thé nay véi vit thé khdc. 1Km Y\ FKX\CQ yYQJ
céD Y+WmWWCN®IiL QLEPcW IBKELY TFly PWW OFPLPIOF yC
sosanh. “Caigi Yy~ ©\ FymWKAC YW WKC WK+W V3 QjR yy K
YyIQK QjR yy 7UnQ ©mngGadh m O FayQxhingtac«Q W¥R UD VC
WmkQJ iQJ YRL VO FKLAX sRe DAMKQ@ N DLIPYQ P7 7m
iQJ YRL NK{QJ JLDQ Y+W FK&MbngNikn{idd hIN.D QV [¥ Ay
+7 Y+W FKOW #“7+W#MVhOE YREr@Q@AX +7 Y+W FKO\
+7 Y+W Oé FKi Fy FKLAKhWERFQJIJWMKKL FR7 VR FKLA>
h¥Q FKA

Két hop hé HTD va dong ho do thoi gian ta c6 dwoc cdi goi la hé quy chiéu
(HQC)- WmkQJ iQJ YRL FiF +7 ajtancé HOV fitGHEQHO®
vat Iy va HQC hinh hoc.

Z ‘i\ Z ﬂk
A(x,,z) AN

a) b)
Hinh2. HE WNDhpKRNE WND yY YW FKOW
NAX +4& ymcEii¥YW WHW WKiG @ jfROGHuIMKA X Qvy

NK{QJ ym @Ruy%W YW thidcG HQC do. Cac HQCtho F Fy WKG V
déQJ OR¥L +7 YiD QyL 1AX +4& WKOF Vii GéQJ +
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khong gian v+ W FKOW FéD mKh@ExP+WOWRKNND yY O Q Fil
VY W(KetnFvi dé aVHinh 2b) thi ym¢F dNQC @G &4 yktothC Vi
déQhE WND yY F«XYYROAX KWROF WKHR KmRQJ NKiF
r¥QJ WKiL Q QJ OmaQr¥ MK {fQndBYRULWKHR FKLAX JL
WUmMmaQJ WKA QAX Qy Vi GeéQuhhNFiVERW ®EFKINL+O
HQC nhan tao.

Trong HQCv+W Oé& KDihhh#l& KYLEF P{ W8 FKX\CQ yYQ
khonggiOQJ QKm WURQJ +4& Y+W FKOW Qy FKR WD F
sO QKOIQYIDMJ [-\ UDiw&Kta@XoY FKNQ +4& Y+W FKOW
ph§LénWadv+W WKC Pj WUMAaQJ 08 Fo YyAAWF ¢ DD R WWRYLQ B K
YyYQJ FED Y+W WKC W¥L YyLCP yDQJ [HP [pW 7URC
trinh chuyyCQ yYQJ VA SK8Q iQK NK{QJ yPQJ WK MK Y¥ W (
ra. Cac HQC 8§R QyL hkXQ3aEQJ +7 Y+W @EBhNF+THKR Yt Gé
trén Hinh 2a). ViEF VA GéQJ +4 & n&RXYEKXIBD yYQJ FED Fik
WURQJ WUmMaQJ K¢S NK{QJ WKC FKNQ ym¢F PYW Y
QKm EjL WRiQ FKX\CQ yYQJ FED YW WURQJ WUn
mYW +4& W¥L NKOL pik PQEEBHKEQWKY QJ VA ykQ JLE
QKmQJ NKOL WkP Fé&D KE Fy WKC & K§QRehW MKW § A
tiy AmYW YLCP WURQJ NK{QJ JLDQ Q¥nimYW P&® KA
KEQ QjR yy [H® KAFyy W¥L NKOL WKP KD\ WkP TX
thdoF WKC Y+W Oé F«Q FKiNQRP YW W iy ésnla QUNQ OiLY NK
hE YRL NKOL WkR PERCRRMWR BN D VY N¥bdhg 36Av R L
ymaQy QKm Y\ yOL YRL 4@ é& INKY G XN kPK@QW PYW W
lAth6FonR tréF WND yMMgNRLFIPF WEPR YV yQ achkcRID D
chNQ G X\ SOn§,@WQC §R NK{QJ ymc¢F J3Q YRL PYoW WK/
nén,vA Qan¥F Qy FKi Fy WKC P{ SKOQJ ym¢F FiF WK{
tOF JLD WOF FKgfahg Qmyay@uang’13P Oj yYQJ Q QJ FéD |
YyYQJ Qy NK{QJ WKC F kRqu# B 6FFi FVWAS$ QW AMLOWALM 4 Q J
thA Q QJ FK-QI+KR¥QCcHPhF PYW ihiK¥Q MQomYW FiFK
NKiF yC Vi GéQJaehRQERWW F+W WKC JLE yIQK y»\
+7 VDR FKR Qy Fy WKC y¥bYGCBRQQy micFF WK &RVWWRK C
I¥L WURQJ TXDQ KE WmkQJ WIiF & BiX W KAF YW K @/ Dr #
YymcF ANOMid, tiFAa@«Q JLOQJ QKm PYW +4& Y+W FKO
trong “baitoan 2 v+ WM va B,HQC §R ymc¢F FKNQ Oj +4& (oD W ¥L
2v+W WKC ey Hph®) Wiy OL YRL +4% JWERj\ WD y»W P
viW WKC JLE yIQK y¥L GLEQ FKR WiF yYQUé+A¢2DVRV
B> yC @IKX Y+WonWKLC Ft GéAY OWMnWWERIE +KL yy yOlL
vBL YMEhW MG Q WYL Y+BUnKELILOF QI QKmQJ PNL
YyYQJ FéD Qy N K {iQdv BUK DNUYrRLF J

Trong cac HQC nhan t¥ REQJ QKm +4& §R GR NK{QJ WKC
FiF SKpS yR KD\ FiF Wnh §1JaK BRI DM @) NAW T X
thingiEP Yj YR Yy¥F WUR®dh& A& RAWO & WKX\AW NK
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ching taxdy d6 QJ QrQ p@h¥®Y WE TX8§ Fy WKG 6iGIGHAR] Y
bantht W KD\ §R yén cEXN HAMZEK ¥y WKGC Fy V6 VDL O
tinh toan so vBL WK3F WiAh €M(O\QR [3\ UD NKL TXD\ YA +4
HQCbanth+W K@\ S8R C GE SKKkQ ELEW Ry &KX GULEP
FK~QJ W KtrbiRHMHKA4.Y

YA
A V&» B A
B’

? i : T
: Ry Rp I K’r/ Ry

- | <« >

) R R

a) HQC do b) HQC gia

Hinh3. HQCkhOL WKP FéD Y+*W WKC

/ HTD vatchat [—»| HQCthat ———
- HQC thye
Vit the » HTP vat ly
\ \ HQC nhan tao 41

HTD hinh hee |

HTD vat ly
Phi vét thé <: Y

HT D hinh hec HQC ao
Vit thé _ e o - -
gid dinh » HTD vat chat » HQC gia

Hinh 4. S @ ikh thanh cac HQC

CuOling c«Q SKEL QKOQ P ¥QKi PoNWayHA RhADAD O

dwoc lya chon, huong cua chuyén dong phai dwoc so sanh voi huong cua lyc

triwong thé chir khéng phdi so véi “hwong” ma ta quy wée doi voi khong gian

vit Iy hay khéng gian hinh hoc. MYW Y+W FKX\CQ yYQJ Fy KmRQJ
yUL VR YRL KmRQJ FéD O86F WUmaQJ WKA W¥L yL
chuyCQngtHh-QJ Yt Gé QKm 3UkKkL W6 GR” WURQJ WUméa
“tron” co tim tring vRBL WKP FéD WUmMAaQJ OBF W KykhokK X\CQ
nh6QJ NK{QJ WKD\ yUL YA KmRBQJ VR YRL KmRQJ F¢
JYF KmBQJ FED O6kFcdUMKQII WKKID\PyUL F@&hésh WOF
toan c6thC JR¢huPCQ yYQJ 3WK-QJ VAX" Yt Gé QKm FKX
WLQK [XQJ TXDQK 7UiL yoW FéD FiF yeBE® WiaQXQ
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no6itRL NKiL Q@d”EH a®M Ui ching ta “nhinth ©\qul Yy¥R FKX\CQ VY
céD FiF YW WKC yy WUR Qini\skng@¥RaQBhohg ¥/ Oé P
OL YRdu@hvE WUé NKinNK{DY WK FED WU¥P NK{QJ
tach3F FK3Q eWAOWMMAh yDQJ 3yérthdy bung 13P aGhuyCQ yYQJ
th-QJ YyAXOW F§ FiF GéQJ Fé yR JLD WOF FéD DQK V
v\ NKiL QLEP 3WK-QJ" KRjQ WRjQ F yioWw&Q KWk Q.
tac. Ch-QJ K¥Q VyOL YRBL WmkQilhwW iFQF & DQQ» e B/ Y &L W\
YOMWrR nhmQJi y®OL WmkQJ WiF FiéchuyTWi Ly V4Q I GV &
“th-QJ” yOL YRL WmkQJ Whky E®Dy Y QL REDNFWKYVLEQ
nguyén tfi a0tron”, nhmQJ YRL WmkQJ WiF Eéth Kekly CQK k Q
YYQJ Yy ‘@h¥QJO WK=+P FKt KGthWKA VAXD 90Q VA &
“tron” hay “th-QJ " RKidcBainiEP FéD NK{QJ JLDQ Y+W 0Oé
baLinKkhNF (XFOLG WURQJ yy iQK ViQJ ym¢F [HP QK
ma khongthC iS GéQJ ym¢F yOL YRL PYW G¥QJ NK{QJ J
ticcé WKC &EQ dokayQuid ki xaydd QInkhNF QKm PYW F{Q
toanhNF WiFK U4aL NKOL Y+W WKC QJmaL WD NK{QJ
maph§L QK& VAQ PYW KE WKHXQIX¥§FOW i pQUiphRIF OR:
NKiF QKD»h@KRrL & P.2Fhinhviv+\ VEBXh@gtasA K¥Q FKA
yA F£S YyAQ 3WHKnQnh yOD\YRMUFKX\CQ ¥yYQJ FK~QJ W
khactUQJ TXiW KKkQ Vy~QJ FKR PNL BN KA{6¥d ddnghed Y +W
quan tinh.

Néu trang thdi nang luong cua vat thé khéng thay doi trong suot qua trinh
chuyén dong thi chuyén dong do dwoc goi la “chuyén dong theo qudn tinh”.
Ching ta sA VA GéQJ NKiL QLEP 3FKX\CQ HWRYVIWKHR
“chuyCQ ¥YQJ WK-QJ yAX" &KX\CQ yYQJ WKKRJI yAX
khong c6 16 F WiF yYQJaWwmXWFE®QJIOFKX\CQ yYQJ WKHR -
chuyyCQ VyYQJ yy NK{@JhWKQVW¥LKWQJ FKX\CQ yYQJ
TXDQK 7UiL yOW FéD FidhtyiLEQ M WIDR@KZE IXRL V
dé 8 WUrnhiodd OFKX\CQ yYQJ WKHR & Xhd vWEQKK 7
hNF FU yLCQ FKR UpQJ PNL FKX\CQ yYQJ WKHR TX
xuOW KLEQyQIK®J yOL *DOLOAHRFYFWKTIAKDQJ PLQK
vBL FKX\CQ yYQJ WURQIWOG YD D IWFKWRAT MR Wt
haitr¥QJ WKiL Q QJ Om¢QJ NKiF QKDX VA WmkQJ iQ
QKDX Yj GR yy FK~QJ NK{QJ WKC QKm Q@KDp0 9t G«
¥ ¥ R 0A%Wkhic nhau yOL YRL 7UiL yOW VA WmkQJ iQJ YRL
khac nhaumachi EpQJ FiF WKt QJKLEP [iFishiQkKn@duL Q Q.
hanhvE WUé VA SKiW KLEQ U®Blimh mhFKX\CQ yYQJ

M»W NKiF NK{QJ QKm $ULVAWRWYIH PKRILURQB y
yOL YRL PNL WKBFEQ K @¢ RHEW QKmY 1IHZWRQ [HP FKX
th-QJ VAX»6 yiQK WUIL O¥L FK~QJ WD FKR UuQJ Vv
thdF WKC Y+WhEGKFIQOD YRL WU¥QJ WKiL Q ©QJ Om
congNBciyCQ yYQJ WKHR 3TXiQ WtQK anhmivh WH KPR ¥ Y
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khong gian v+ W Oq@adMikEP FEéD *DOLOHR YA WtQK P»F yIQ
tron YAX FéD éRiFCWAYL Sko«@mgQ@ RL TXDQaRVE® @A O
chU QAX QKm FKIi Fy ilWIBFmWWCKE+M O& KX NKL Fy '
WiFngice D FiF WK3F WK G chargWAOSKISK i B laN iWwbthéd R O
ymaQJ QOL WKP FéD awhehmthQ IFRBFCWQ KA @®J WKHR
ymcF 1AX Fy QKLAX YW WKC & FiFK [D QKDX QI
truy AQ WiF WKAL YR MngQR Y Oz s @ ISKEL FR FéP O
khOL WKkP FED FK~QJ 0& UYQJ UD y&hlo X KIMQIABRJ JI
tacdéQJ FED OOBF #H®B GBFQYMWR WKC VA SKS8Y WRWKSP
thC GX\ QKOWn ddXh QKA ODQ WY ¥d AGQX WKnEQI § Q K
KmaQJ FéED FiF Y+W WKC &8 QKOQJ NKR8QJ FiFK Nk
JyF yY KmRQJ WiF yYQJ WKHR QKO6QJ WKAaLe&yLCP |
Hinh 6, m é B.6. Noi cach khac, khOL WkP FéD KE FiF Y#®WYWKC |
YLCP FO Q& IPK FKxoaCteo¥nYW JyF QjRLAX Qj\ Wmk
ymkQJ YRBL YLEF F§8 KE EIl [RD\ TXDQK NKOL WkP Q/
xuOW KLEQ P{ PHQ yYQJ Om¢QJ WURQJ +4& Vyy

Ma UYQInWE WRé FKtQK QKa Fy V& WK QX W i é.
khacnhauvRBL Y+Q WOF ODQ WUX\AQuig/vRKQ T XWiF QI ER
khong gianv+W FK@ng/ vt BikhiAQ FKR FKX\CQ yYQJ FéD F
IEFK NKOL KmRQJ UKL W8 GR QK& yy a3hAVD KPP OP {
th C itth thanh nén cac “qui V¥R~ FKX\CQ yYQJ NKiF QKDX W
chuyCQ yYQJ Fy WU¥QJ WKiL Q QJ Omoof khdvK{eJ WKI
tOQ Q QJ Om¢cQJ VAAQOMYEEQGE XQ KWOW Y| ¥y ¥REIQW KiKt
chuyén déng theo qudn tinh §n6i. Cac d¥QJ TX0O V¥R FKX\CQ yYQJ
haymuYQ FEQJ VA NAW WK ~ Ry, k> Uik bW WAQ G RV K KLL A)C
vW WKC FK+S O¥L YRL QKDX

Ti yk\ Fy WKCoOWK®X Q&W By WKC EpuQJ FiFK QjR
hoan toan 16 F WmkQJ WiF JLikhFyy PRBW RYKOMGF FKX\Ct
th-QJ VAX QKmy QudXtinheé® *DOLOHR KD\ yiQK OXzW
Newton. CEQJ FKitlQ # ndy, cic yAX WO yVY QJa khédg cK M B W
trong cic biAQ yUL *DOLOHR KD\ ELAQ yiylchiRDHd@] FiF
tBRL FiF \AX WO yYRJ MNERQ A KMhaAX JL@Q+Q WikF
thoéi. Chinh vi v\ KE WKOQJ Fk ﬁ(lﬂll(anl-FhLI; VIICKD VELEW ymcg
HQC “quan tinh” vRL QJK-D @nhdyidBuyCQ yYQJ WK -QialkhipAX Q
ruQJ FiF +4&&mjkyQ0 ymkQJ QKDX .KL [XOW KLEQ FiF
I6F WUmMAaQJ WaKAO LI LDMW@F TYXiQ WtQK K&EkMhKOQJ |
conco6thC IS GEQUOGDMMPFEF Q-\ VLQKIMWFK+XETXE WO\

1Km Y+\ +4& y2W WKC FKXadCq@anitiMiQeN BWHYC
quan tinh. Tuy nhién, cac HQC quan tinh khongthC WmkQJ ymEkR¥QQ KD X
WKiL Q QJ Om¢QJ FéD FK~QJ [FAX\RoGh @@MenNKiF QI
twong déi Galileo va ca nguyén 1y twong doi Einstein déu khéng con diing nita.
Do WUmMmaQJ O8F WKA FéD FiF WKGB6F WKC YW 0Oé U
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7UIL y@WmYUL a4 Yt Gé WUrQ éefeadv + W&WKk @/ FMbE X\ P {
IRQiP¥P YL FiF KLEQ Wnie&Q X Fyn #igcl QI KAKt®K Y
khi xemxéttiQJ Whm8F¥E WKC F«Q Fy QK6QJa®hém FKNQ
thCuOWi EQén%®¥ QK yy GR +4& Y+W FKOW WURQJ QKLA
phép chingta “nhint+ Q P3W  Q##AQJIVHD yDQJ [-\ UD WU RQJ
hNF Fy WtQK WUGF TXDQ KkQti®@8 WUMAFIF KKk G éQ
16D FKNQ +4& WKtFK K¢S VRQJ NKL yy F«Q SKS§L
+4& Pj ymD YjR QK6QJ yLAX FKIQK WKtFK K¢S

3.3. Dai lwgng vo hwéng va dai lwgng véc to

C QK+Q WKiF WKA JLRL FRQ QJmé&aL Fy QKLAX F
ph8§L NC VAQ miFPEQWRIQW FéD FiFs & lYBEQU WhKdQJ Y XD
tinhch©W ym¢F ELCX KLEQ UD F é Dayfug ehQ Bng@ K OFRKIOW!t C
y»F WUmMQJ FKR PYW P»W QKOW VyiQK QjR yy F&éD F
vA Omc¢QJ Yj jauckonk)ANAR PYW WtQK FKOW FKXQJ Y
YOL Wmc¢QJ Y+We@eAQBmMEOQPIOM{RURUL yOL WailtlQJ W
la dai lwong vatly &iF y¥L Om¢QJ YW Oé FKR SKiypds FK~C
vi\ 8WHBF WA FKehQlyAVBASAWRL O Rypha théd P §RQ Q
gi8§Q VaPckur@tasA QyL WRL y¥L Om¢QJ QKmQJ FKi ymg
viW Oé

1IJmaL WD 8dKik&@g Bolhkoht va dai lwong véc to.

Dai lwong vo huong la logi dai lwong vat Iy ma gia tri cua né nhw nhau o
moi hwong trong khong gian. Nochi F«Q PYW y»F WUmMQJ GX\ QKEC
iQJ &y WKC OO\ Yt Gé QKm NKOL Om¢QJ QKLEW y°

Dai luong véc to la logi dai lwong vat Iy chi co gia tri theo mot huong nhat
dinh trong khéng gian, con & nhitng hudng khdc, gid tri ciia né bang khéng.
&K~QJ ym¢F y»F WUmMQJ EAL ED \AX WO JyLCP y»W
tOF KD\ JLD WOF FKX\CQ yYQJ FéD PYW ay W AWK C
thC NKiF Y Y ¥L OmegQAXYBEBEWQk BEicPYW yR¥Q WK
vBL JOF Oj YyLCP §y»W FéD y¥Le&OumEGR JGLKEMR Rt F@D
Omc¢@ukchiBR X GjL YR¥Q WK-QJ ELCX GLEQ yY ORQ FéL
ra trén Hinh 5a.

Bénc¥QK V3 NKiF QKDX YAc#\DQKyYilQEmMK®B R Y{ Kn
YPF WKk JLODcFO~RQKIF ELEW yOL YRLaSKpS WVBRIQ i
FiF y¥L Om¢QJ Y{ KmRQJ SKpS WRIiQ ym¢F WK3&F KL
WKmaQJ WURQJ NKL yy YRL FiF y¥L Om¢QJ YpF W
QKmbilAW 7X) KRikpdéQJ JLSEL WtFK YpF Wk yOL YRL P
lytrongck KNF FKOW YyLCP QKm \hi tMdBF mRF OjRNKQQJI Y«
x6tti TXDQ YLCP FéD & 0 &y WKC OO\ YtFGw FEA SKi
theo quy t T hinh binh hanhnhm W UWhhQ B+ WKHR yy

F| |F, F,| JF? 2F,F,CosM F} (1.1)
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4 yk\a3oOg6D Y [FHVMAL CothG WKO\ QID\ UpQJ WpF Wi
thtW UD RKU®BIF®OD FYpmA )WHkicichinhchiAX FED FiF YpF
F,vaF; WmkQJ iQJ OrQ Ki®@HsiFED YpF Wk

F', F,CosD F', F,CosE (1.2)

b8Q WKKQ FFy v BFcoMek 2 hinh chi AX”, va F?, WmkQXniQJ O
SKmkQJ YX{QJ Jym&BL YpF Wk

F", F,SinD, F", F,SinE (1.3)

Hinh &iF y¥L Om¢QJ YpFEWK

Song, vicac vé F Wk Qj\ EpQJ QKDX YA §yY ORQ QKmQJ Q.
theogi§L WtFK YpF Wk WUQJ FéD FK~QJ SK&L EuQJ N

F', F", 0 (1.4)

vakAW TX8 Oj QIJmaL WD mKghI®DQFYKP WRL WK

NAX [pW Wi JyF yY WRIiZhRK VAV K X GQUA\FQ\yv K O L
Wm¢QJ FéD JLSL WtFK YpF Wk Oj EEQ WKIKQAMYpHF W
WURQJ yy YLCP y»W F&DYWp F O\ Kik¥ BNQE N K§@@edN
bOW Fi PYW y»F WtQK Y+W FKOW QjR aWwWRE OKSQWR |
gian xung quanh né. Tuy nhién,nAX [HP [pW PYW FiFK NO Om&aQJ
tasA WKO©\ QJD\ Fy V6 NKiF ELEW U®©Wn® B/QYJLF W K IQ
Yr»WvAW WIKIQJY FiF Yp& dWKuDIWNR{QJ QKmQJ PUL Yp
ph«Q O¥L NKiFhMR{PKtY¥y WKC UOW ORQ 7URQJ WU
thiicéD Y+W WKC MHK{OQIFYyQXKmQJ WURQJ WUmMaQJ K
YYQJ [-\éntbngmo ch3F FK3Q NKaQt#EnMKKQOQLQ .KL [HP [pW
YPF Wk yYQJ KNF QKm Y+Q WOF KD\ JLD WOF FiF |
YyAQ QKmQJ yOL YBL FiF YpF Wk yYQJ Qd@fmKKNF QK
NK{QJ WtQK hHoAgth C By@Qn N

S6 ELAQ yYQJ Qj\ FKR YyAQ QD\ NK{QJ wkimeF Fk K
nhinth©@\ POL WmkQJ TXDQ ELEQ FKiQJ JL6D NK{QJ
ngo¥L YL JLODQ¥LQQQRQJI [HP4PERRL yk\ JLAD QY
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ngo¥L OBF [HBSPEDinEmYW WKG6F WeGEYOKWYPEF %
thaythA YpF Wk Fy FKXQJ PYW yLCP y»W QKm®J NKi
FobuQJ FKIi PYWR) thep GuyWBK ik binh hanh 1a khong tmkQJ ymkQ J
QKm ymc¢cF U~W UD WIi-FIiF). BL{KX alMdE &G, va F5 xac
yiQK WKHR VAR T VOO RKBOWKO L SK¥P YL [HP [pV
tiAS WEF WeoQacWEQJIY [McPdung &4 P é/B.6). Chi Fy Pivhw W
huOQJ GX\ QKOW Fy ymcF V& Wind&Qvdc Wiikk @ F; @] NKL
cingm YW KmiB@gvBL KmBQJ FéD Y pmgWika tHiaHonwoK A
FeQJ VLCP y»W YjFFRRIFYtIFROQE y»F WtQK FéD PY)
JAX QKm QKPK WKk QKm Y+\ PRBRL Fy WKC ym¢cF FRL C
Chinhviv+\ YLEF Vi GéQJ JLSEL WtFKh¥ePh WKAQKMI P
ch©OW SKé WKXYF O°Q QKDX G Q YyAQ V& VDL OEFK C
VOQ §8«Q SKE&L WtQK VAQ ymak¥QKBEQIFKBR O EE!
YymcF YRBL ESE§Q FKOW yt¥ki MK AFmed&D) VI Y& Ry,ymcF
ViEF yéaWdQ SK&L WtQK YVAQ ymcF §QRK, KrR5chd FED
ditUQJ FéD FK~QJ WKHR EuQJ FIEKD3EKyQJ |
QKm Wil 6QikhainiEP 3yLCP” yOL YRL NK{QJ JLDQ Y=#V
ngh-D YRL NK{QJ Fy NtFKmWKnNAFFQEAQ & P¢€ P
phOQJ WIiF yYQJ FéD iy hiip uni¥vckur@ fic K'Y Q dngl A &l
“niD FéD §LYQICF FKLD WiFK EdLaymARQ D $SK RQURIFK F I
Fy [X KmBIQrABWVWOGR OjP SK«Q C WKO\ ymcF Ve
phanbO O¥L FiF YpF Wk Qj\ YjR 8FyQ W UWRQGE yIICKQVE
gNL QKOQJ YpF Wk QuUP 3E aQgo@ I& jrb, coli hiORQ § »¥W\p FO W k
npP 3ErQ WURQdnoyex® y»W O

Hinh 6. Mohinhn YL YpF WK Y| ©YIR¥L QM § »Wk

7URQJ W U niy @0 ¥H.¢ B pBF W ka7 s, conn YL YpFFWk O]
vaF’,,tOW F§ FiF YpF Wk Qj\ yAX Fy JtD WUI @Km Q¥
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nhauvingm¢F QKDX YA KmRQJ 1Km Y\ YLEhBEGYWELF Y
VkQ WKX«Q YpF Wk W UighbithtShWhkH RLE X \WNEK K pF
lam— yy PRL FKIi Oj YpF Wk FKI UD KmRQJX ltRQJ NK
WtQK yVAQ 8§QK KmaQJ FéD Qy yxQJ WKaL yAQ NK{Q.
tak AW TXE& y«\ V& FbDijokg dond Npcid 2 véc to. Sau ndy ching ta

sA ViQK JLi FKL WLAW Yj y&¥wWwé3WHPBR XY FLFQPAB Omcg
I6F WiF yYQJ

3.4 Twong tac va nang lugng

1. Twong tic — la mét khdi niém co ban dé chi nguyén nhén ton tai cdc
dangvdtchcftkhdcnhau, nimYW FiFK NKiF PYW G¥QJ YW F
thC WxQ W¥L NKL JLOD Qy YRBL FiF G¥QJ YW FKO!
Khong cokhainiEP WxQ W¥L 3Wd WKkQ ™ 1JXxQ JOF FéD
tac, vikhond WmkQJ WIiF yxQJ QJK-D Y RhohnpK £QJ VWL QW
khongthC Y+Q yYQJ 7URQJ Y+W Oé FKR YyAQ QD\ QJnm
WiF ymcicobfuly AL QJlKhig®OxQ W¥L yYF O+S N#%{QJ S
HQC Vyy Oj WmkQJ WER K@iS B¥QX WUmMRBF OD[ZHOO (¢
th+P FRingh- UpQJ i EMMI¥QJI WmkQJ WiF yYFé@+S Qk
s6 WKOQJ QKOW!iJWOKOH RLEIF W BQODWAHZQ § Y A
mYW NK&§ Q QJ WKOQJ QKOW WOW F§ FiF WmkQJ W
ViEF Qj\ WitmQFSWEL [iF yIQ Ku@Mlidcblbad N the®ticu
FK&ngu, chi Fy KOS G @y PRLYWKSF VO VirSuwdgd ymec
tic irthidmaQJ QKm O¥Liaoheée TWK F¥RAXV BmaQl Fy WKC
mOW KD\ [XOW KLEQ 68 ELAQ POWaKD\J¥@iWnKLEQ
ruQJ Qy NK{QWYMWKSLMBQJ WiF yYF O0+S yOL YRL +4&
twong tic coban —nokhiAQ WD OLrQ WmaQJ WRL KLEQ Wmg¢C
khong khilén v+duyCQ ¥y YQJ FKI NKiF WURQJ WUmMaQJ Kg
kho§QJ FiFK WURQJ NK{QJ JLDQ QJR¥L YL FKi NK{
thC JLODhoRgRiaNnYL YL YRL QKDX 1KmMmQJ QKm Y=\
vW O0é KNF y»W UD yOL YRL FiL JNbTOYyK£SFNW ik C
ngayti Y« X E&L FKtQK Wi Yk BRLY W dkQKIQW iWiF Fk |
khongph 8L O] Wk §iWIFULrQJ yYF O=*S

M»W NKiF fo@yRitW Y+Q yYQJ WKi QKOW FéD Y
ph&L Fy P»W yOL O0+xS QKDX yy Oj K~W QKDX Yj y-\
tacchl Fy K~WiQXINE WK é VA Bidh RRW YILGWR X FKI Fy
V-\ QKDoh- WK Fy EOW Fi Y+ Winitkagh Q4B Whuggk WA ET 3
lodng”ra & Y{ Féréngc8 WUmMAaQJ KCISVEFWUN&KIELAQ POW"
phanbiEW WD TX\ mRF WmkQJ WiF K~dtQK@X WilFQ- \
nhau mang d©X GmkQJ ! pW Wi JyF §yY Qj\ WmkQJ \
m¥QK Yj WmkQJ kWagth@ BaRAXOS G Q Yj WmkQJ WiF P
hutnhaucontmkQJ WiF VAX O¥L FKI y-\ QKD Xanngtdry FK~
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coban! Trail¥L FK~Q@uhé&F®I G¥QJ WmKQJ tW W ni 6Q@EJPK G W
“Fk BPSIQkQ 1yL FiFK NKifFquC+t W K@®X MMODQKQKOW JL
cacem»W YOlqupleBW Y+Q yYQJ Fk EEQ WKi QKOW FéD Y
WmkQJ WivimkBQ WiF &RXORPIE FROQ@IYALQK ymcF Fi
taccon 1¥L RKicBCX KLEQ NKiF QKDX FéD Wmk@y WIiF
W Y+Q yYQJ Fk E§Q W Khi©OKAD WA QQ IWIFLO X{Q [-
giéoD FiF YW WKC NKiF Kibgaékrno B4 IOMmEQI YpF W
y»F WUMQJ mKRhAQBAWQr X8 FED WmkQJ WiF JLOD Fi
ymD UD NKiL QLEP 3Q QJ Om¢QJ”’

2. Nang lwong ciia mét dang vit chdt nao dé la kha nang hodc/va két qua
cua su twong tdc gitta dang vat chdt do voi cac dang vat chdt khdc.

CothC WKO\ & yk\ P¥ WLEKQXQIOL WLAS QKDX NKE
Q QJ Om¢cQJ : WmkQJ WiF Q QJ Om¢QJ ymcF JLS
mBL Q QJ Omc¢QJ PRBRL : WmkQJ WiF Q QJ Omc¢cQJ P
TiFathg8 Q QJ FED PYW WmkQJ WiF Qj\ Fy WKC G Q
tODar¥XL NAW TX8&§ FéD YLEF Ay BYLWOINKREQF QindR\V L
WmkQJ WiF PRL Fi QKm WKA NK{QJ QJiQJ QJKI
YIQK BokHic®s6 NLEQ VA SK8L GLEQ UD KR»F NK{QJ
la WURQJ KDL d¥LWOmk@QUJIVOIF Y| Q @ dgu@mmhehtonykX O
YkX O) NAW IBX8HEA0JI WRL QJIJKIFK DdnET"X8 WUiQJ
khong ph 8L Y kQ JL:&QitRKI KDL yOLhIW@WQQKLAX FiF yOL
khac nhau theom YW FKXOLNEEFQ QOL WLASBN X M*% Q9 © Omich
trinhtd FiF VO NBPOKWKPXYQ Film@Jy Kk E LP W nfad X \
Y«X WLrQ VytFK WKOF QKmQJ yLAX yy FEQJ FKI Fy
WLrQ yy PijivMK{W OWaKIKQ@AIBPBnB EW WtQK QKkQ TX§ F¢
ni EPaykhith+W V6 F«Q WKnAM/OWU RF@IWPKGV W

M»W NKimk®J WiF O] y¥L Om¢QJ YpF Wk QrQ Q
ho»F Q QJ Om¢QJ yC VLQK UD Qy FEQJ SK&L Oj y¥L
Wila YV¥L OmcQJiY pF) VOMWEI FEQJ SKE8L Fy YyLCP y»W
vQ WOECP y»W FéD YpF Wk Q QJ Om¢QJ FKIi UD QJ
ho»F QkL WmkQJ WiF ym¢cF VLQK UD GR#Q QIXOWER.
cYQJ Q QJaOquyct®Rid®binh hanh”, ti FaQuyt3F FY@hhKF LAX
nay tho¥W QJKH Fy Y¢ i km &NK{QUKER TXDQ QLEP Fé
KiQK WKHR yy Q QJ Om¢QJ ymc¢cF FRL Oj y¥L Om¢QJ
t3F FYQJ V¥L VO 1KmQJ VDX Qj\ Fiay@Hoawt@n¥aA WK ©
l«P Yj yOHAKQ® Kma@irQQKLWRL NAW TX§ FéD YLEF §
b&R WRjQ Q QJ Om¢QJ ym¢cF [HP QKm PYW WURQJ Q
hNF émkoDanpitRL Q QJ Om¢QJ FéD PYW WKGF WKC
tho F WKClapt8 @QyL WRL +4& WURQJ yy Q QJ Om¢QJ
khong co khainiEP Q QJ Om¢QJ FKXQJ FKXQJ
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Néu nang lwong ciia thuc thé vit 1y (hay cia hé thuc thé vit Iy) duoc xdc
dinh trong HOC khoi tam hay HOC dirng yen s0 voi khéi tdm cia thiee thé vit Iy
(hay ciia hé thuc thé vt 1y) dé thi goi la nang hm’ng tuyét doi cua thuc thé vit Iy
(hay cia hé thiee thé vt 1), con néu né dwoc xdc dinh trong HQOC that, chuyén
déng twong doi so véi thuc thé vit Iy (hay so voi hé thuc thé vat 1y) dé thi goi la
nang lwong twong doi. Khai ni E Bchdi tdm xem & P &F6. Ngodira, ib©W N &
d¥QJ Y+WokREQW VA X Fy NK{QJékbﬁIﬂg@ia@ngb¥‘KL\éfK Q
nang lwong toan phanph 8§ L ED R & Rarg 8a ngoai naing WmkQJ iQJ YRL
vung khong giannayc €D .Qvy

+ Noi nang cua mot dang vdt chat nao ds la nang luwong ham chira bén
trong khéng gian ndi vi ciia dang vit chat dé, bao gom ca khd ndng lan két qua
ciia nhitng twong tdc ngay bén trong khéng gian néi vi ciia mét dang vit chat
naods; Qy TX\ yIQK Nithk WOKMBF WtQK FKOWddKyD Oé
trisd WxQ WYL FED PYW G¥QJ YW FKOW QjR yy QK
nYL Q QJ FED PYW aKMOQni EP+YW FKENE W mkQJ yOL VR
vW FKOW NKiF 1AX QYL Q QAR §D WXW\ GYQ JY¥WmgW
miF yY QKOWOBIMKKYEEB®ndéD &K-QJ K¥Q QKm PYW
nAX QKem@hiE/ Omc¢cQJ Qy Fy WKeEnWP QV MAT Qe B nQKF
n6D Qy Fy WKC KyDTuwki KOKKYFYDEE Q) WmkRQJ yO
khong giannYL YL FéD E©Wo NEQY+WAXWREPQWURQJ FiF
ngo¥L YL FED WOW F§ FiF Y+W WKCLNXKIFIY QER QY W
ph8L FKIX V& FKL SKOLeéFibai kd na ¥hohy tWCK @ REan
SNKpS NtQSoylmp}llf)L Qj\ ym¢cF WKOF KLEQ WK{QJ TXL
vigioD QYL &ng®YLYQ QJ O¥L OX{Q SKé€ WKXYF O Q Q
HQC & aNtdcod ndi ndng tuyét doi va ndi nang twong doi.. Tuy nhién, ib© W N C
d¥QJ Y+V\AOEE@Wy@\X ymc¢F cBl¥ QVU¥ R+ Winh KHe\@En®Y K
nYL Q QJ FED WKGF WKC YntB¥ QE&QIK®@ m EPR FBIP FVR
ch © WinhpIK« Qay@ong ph ¥ P YL NK{QJIvilddDQY@W WKGnljyy [H]
7). Vivt\cothC Fy FiFK yiQK JLi NKiF QKD XiBmMmRYL iQ
Q QJ NKiF QKDX

Hinh7.NYL Q QJ FED Y+W WKC WURQJ +4& NK

Néindngco JiQK JtD EpQJ WUQJ YpFalWph EQF Q QJ Om
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n

w ];V W, )

7mkQJ iQJ YRL QYL Q QJ WX\EW yQlaKPQIKFY Q
nYL Q QJ Fk WX\EW yOLAKDOQ WD FilFOYpF Wk WK |C
YpF WKaWBQRKQ UD KmRQJ ODQ b oty AhdngQia@@YQ m¢ Q
vicéBh6RFhGvzW Oé& 1KmQJ QKm Y\ QYL Q QJ Fk NK|{
cacvtW WKC NKiF QKDX NKL WOW F§ FK~QJ yAX WU
JtFK Qj\ F«Q &hikhG & € BigWilkug tong.

Néi ning tong YiQKAWILQJ WUQJ FiF PRG XM pR«QJ Om¢QJ

n ni

W A:[W.. (5)

7mkQJ W8 QKm YRBL QYL Q QJ Fk WD FEVILFY QXL
tUQJ Wmki@ thaWFaoWW L Q @bphwQt@EW yOL KD\ O Wml
KL yy iQJ YRL PUL PYW WU¥QJ WKiL FéED Y+W WK
WmkQJ iQJ [iF VIQK yC y»F WUmMQJ FKR QyéeNKiF Y
nYL Q QJ WUQJ [iFvIlQKKWKIFROW FKIi Oj y»F WUmMC
k6. HHEX JLOD QVYLvVRLORBRWBXQJIFED QYL Q QJ Fk FKtQK
WUmMQJ FKR WU¥QJ WKiL TXi yY WLAQ WRBL FkQ EpC

) i (6)

N
W :W
1

+ Ngoai nang cua mot dang vat chdt nao dé la nang luong boc 1o trong
phan khéng gian ngoai vi ciia né, la khd nang hodc/va két qud nhitng twong tdc
ciia mét dang vt chdt ndo dé véi cac dang vit chat khic. DR 6yngo ¥L Q QJ FéD
mYW G¥QJ YW FKOW ymkQ do KA¥QJISKHEW & K@W KKY
WmkQJ WiF FK-QJ K¥Q QJR¥L Q QhfFaDN DBk yow
tacgioD FK~QJ Y¥W WRL QK6QJ JLi WUk NK WXKER XT XQ
YyLCP FéD PYWikFRMNXKONUMAEaQJ K¢S WmkQJ WIiF JL
ArowW QKO 1JR¥L Q QJ Oj V¥L Om¢QJ YpF Wk WX\
tUQJ YpF Wk QJR¥L Q QJ FéD PYW WKGBF WKC Y+W
Omc¢QJ Elewbl LEMA QVP@W FY Q Akn-DWOSK«Q QJR¥L Q
chuy CQalWKYL Q QJ FéD WKG6F WKC Y+w 0é JLOQJ Q
lenth6 F WKC YxW30@vavPEFWmMkQJ W6 QKm QYL Q QJ
bi EANoai ning cobpuQJ WUQJ YpF WK

ng

W ’i ani (7)
I
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va ngoai nang tongbuQJ WUQJ PRBph@ F i FJWKXL Q QJ

an r:angl (8)
VilacYQJ PR&XHO¥Q Q QJ WUQJ FEQJ FKI Oj y»F
thOQE HIEX JLOD QJR¥I8)QRQRIPWUERD® FED QJIRMh Q QJ
laiph«Q QJR¥L Q QJ ymc¢F VA GéQJ FKRkiBkeQiak pQL Q C
vi va khong gianngo¥L YL NKL FKX\CQ VDQJ WU¥QJ WKiL F}

w, w, 9)
©r
Vi yC Y¥W ymcF FkQ EpQJ V& FKX\CQ KyD Q ®J Om

QKm QKDX yOL Y Rings¥LQY QO MphRYGAD Fh C  Vish
ngo¥L Q G@PhWR RdF WKMIsA ERW yL PYWxOMeQJ EuQJ

I'w
of | 5°
ll ngi 3

1,
W”’g 6 Wl’lg 5 an ( 1 0)

YC FKX\CQ FKRnQYL Q @Ih@®® WmkQJ iQJ FEMQQy VA
themmYW Om¢QJ VW J=REQRJ

w.e W, W, (11)

n n

NAX YW KE NtQ Qafph «ImOQYJ QMBXKWQY®L OmaQJ ES§
chi NK{QJ SK&L Oj Q QJ Om¢QJ Fk

w W, W, const. (12)
S6 ESRQWER QJ OmghxdD WRI [-\ UD NKL FiF Y+W WKC |
GR KD\ WKHR TXiQ WtQK WURQJ WUmM&aQJ O6F WKA
1JRjL UD Vy{L NKL FK~QJ WD NK{QIQFQ®D X DQJW
thdoF WKC YW O&é KD\ FéD KéchFiP XVDKWB FHW K@Y PW W
ph«Q WURQJ yy TX\AnMhinhQdy tAVf3 & é\D6 FKK ~ QgaydF O
s K~W KD\ y+\OQKEM@NtRL GOX FéD Q Qix@mx¢tQJ .K
tBL GOX FED Q QJ Om¢QJ FygiQILKKBQOHF K¥XP- YL WBE 6C
Om¢QJ WKHR PYW KmRQé @Rk Fly FFilci BNIKIR WRLF Q ¢
FK Yj Q QJ Om¢QJ Weh @iv ¥M\i BV Pp WmD WMKrP PYW NKiL
nang lwong lién két.
+ Ning luong lién két dwoc hiéu la thanh phan nang lwong cia thuc thé
vit Iy hay hé thuwc thé vt Iy nham duy tri hay phd vé lién két bén trong ndi bé
ctia thuc thé vt [y hay cua hé cac thuc thé vt ly do.
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1 QJ OmpRAVOIQj\ GRnyyWi\pB«Q FED QYL Q QJ y
b8§Q WKKkQ WKBF WKC Y+W Oé FEQJ QKm y@m»WBL K
khac, n6 c6 thC \aAn OWAnMPK«Q FED QJR¥L Q QJ FéD QK6QJ
c©Xér\N1h@nhE FiF WK&F W KhCxei x&8/mO@ émijgyquan gi 6 Bh & F
th G + MVnay v B tac th 6 Fh Gy £ Mykhac. 7mkQJ iQJ YRL G¥QJ Wm
va>0tacEQJ2FY¥QJ Q QJI@KARYJ Yj ! QKmQJ GR Wt(
xen vaitiAS QOL JLOD FiF V6-NQEQ oMmakiKkQW iWiF~ YiD
Q QJ Olitnk@IWviD Fy WKC ym¢cF KLCX QKm QJX\rQ QK
hatnhau Yt QKm WKA Q QIvE&ZSWKQ MI®DFy WKC ymg
qu8 FED WmkQJ WiF K~W QKDX Yt QKm yYQJ Q QJ
(cac khai ni E Ridng ning va thé ning xem 4 P 8H Q QJ GémlcAW
thingm¢F O¥L YiD Fy WKC ym¢F KLCX QKm QJX\rQ
QKDX Yt QKm WKA Q Qupd@X¥DYiPLEYR WWEKyRCF FRL
céD WmkQJ WiF y-\ QKDX Yt QKm yYQJ Q QJ UaL [l
khac, iEF [HP [pW QIi€ ¥k AO®hayQ<0 conph € W K Xo¥janh E F é
thC JL&RYQJ YW FKOW Fé WKC yOL YBiétn FAB Q KE
thC O] Q Km QulayiCH. NYIBIF Q Qidn OANYIQ F y aWKeE - QJ
h¥Q Q QJIiehkA®EID PYW HOHFWURQ &jtRiniy@a <0 UR Q.
QKmMQJ Q Qizn®AMEQ@IF+*QJ HOHFWURQ yyey@LNKRZE Qk
1¥L FyaWKTGon@phintfi 2txQ W¥L QKA6QJ HOHF WHKRAQVFY (

yOL YRL REtA QIWWURQJ SKkQ W ishythar@ Kéa plian PR L |
th 7X\eQKIvA WUQInWK @V WR JdhRWYRX{Q OX{R Y+Q
tUQJ Q QJ) QAWIFEL Pyi WAKKC QKm Q Qich IOAWAQW UQJ
thC >0 thicongh-DWIOF y-\ Fyo¥HEL YW® k@ong th C ik thanh
nenb©W N& PYW G YaQvdh KAAWW IPKE0OW U@ V A afgl ra WeEQ@ D R
WmkQJ ymkQJ V6 ELAQ POW FéD Qy Y=\

Vingo¥L QaQWEAQ QJ KD\ NAW TX8§ WmkQJ Wek JLAD
dOX FED Q QahIOAMW Gin ©FL [pW ¥ mKk Qnk vVBH L E@® X6 KESID WWh
tacgioD FiF G¥QJ YW FK@®QY Fywr@QEmBcBQJ Fy WKC

LAX Qj\ ymkQJ QKLrQ FEQJ ¥y~QJ YRL QYL Q QJ Fé
~—nYL Q ®RAONL. Fy WKC Ak QUKEY!'WRC Fy WKC 1A
litnk AW yy Pj VREFFKL-CWM O Q QKDX JL éhBnhmék S K «(
vEW WKC OX{Q WK3QJ WKA VR YiRtWiWIOP P ¥{QJIJWIF
thiicod«Q O¥L 1Jmc¢F O¥KAWVYily @jQJ GlmtFFKL-G O A

nhau gi6D FiF SK«QalWifnF@W WHKC OX{Q WK3QJ WKA V
gi 6 Bhung) thi v#W WKC OX{Q WURMGEI WKPNQPIWKCLFE PY
WKmMRF UQ Vyi&@Kokhotg g@KAYL YL FED FiF SiKhd@nWTh FC
comYW JLRBL K¥Q [iF yIQK NKiF NK{QJ [HP Y+W WKC
4 P&H)vangoairaconcdésd FKX\CQ yYQJ WmkQJ yOidy JL6D
nénsd® FR O¥L FEQJ FKalctnh gl R R LK ¥®Q® thénh nén cai g N L

la “khong giannYL YL~ FéD Y+WinlWBECKPY FRO Q¥L FéD YW
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FeQJ VAX G°Q YVAQ WU¥QJ WKIihYEKQ éGRAML WmKN®BL {Q
vW WKC PR IinhFy¥ @ th ¢FQKyY 1 QK
NYL Q & kAN FéD PYW Y0/ cOMKE FKODQC® VDQJ !

QKm Qy QK+xQ WKrP Q QJ Om¢QJ ! Wi ErGn@ARjL Y
céD PYW Ya¥WchDQIFRXAGEOnAX QKm Qy ERW VL Q Q.
cho cac d¥QJ YW FKOMaiNKidé EPYW FéF V3W yDQJ QJ
Q QJ OmncgkAIWOL QKmMQJ yOWMI QWO @EAD. FED Qy Fy
rd QrQ ! Yj QIJmcF O¥KAWYRED QY hEAKE @ Q@ INWKIiL
canbpQJ Q QJ Omc¢QJ PRL ymc¢F [iF OxS 1Km Y\ V3
Om¢QJ NK{QJ &klhaFtyy @IaX®Bncoc8§ Q dnthanti En ngoai.
Chinhnhd TXDQ QLEP Q QJ Om¢QJ Oj y¥L Omc¢QJ YpF
1¥L 6L Q Qo ¥WL Q AhgPIFK Oé yYQIYV¢ERIJIF EO

3. Cdc nguyén Iy bdo toan va trao déi ning liwong.

a WUrQ yknoiVBD WmkQJ WiF QJK-D Oj WiRyyYQJ
g3Q FK»W YifhltraT ¥UMWQ QJ Ome¢®dW WK @L Q QJ Omg(
thhv+W WKC NKiF VA QK+Q 0©\ Q QJ Om¢QJ yy 9LI
Om¢QJ GR Wide PYRTIWQ Na WK éddc BMKIC yAXWGO@ YAQ V
yUL Q QJ énmlcc Q) MEM WOW F§ FiF WKO Bo yudkuGhhY + W (
W U D RiyyThy nhién, tily thu Y Faox ©X WU~F Fé WKC FéD WiQJ
thC &6 WKD\ yUL QaRcdtinGCQE@® UD QKLAX KD\ tW &
4 QYL Q QJ FéD Qy 7URQJ Fk KNF QJméaL WD WKm
ly thanh ch©W YLCP MRQ\WXVEW yOL YA gV KWK LFAVD W pa.
Q QJ FéD Qy KR»F EpuQJ NK§hQIi kiR FKIERW W & (WK D'
ngo¥L Q @YOPTXD VO WKD\ yUL QYL Q QJ F®¥DhWKGF
y~QJ YyOL YRL QKAQJ WmkQJ WiF QKO YRL PiF WUD
sovBRL QYL Q QJ FéD WKOF WKC Y+W Oé yDQJ [pW 7
viEF JLD WOF K¥W WURQJ Pi\ JLD WOF WRL QKA6QJ
khongthC FKR UpQJ FKi Fy W @ugopMQQ IQYE WG®DO
“h¥W’ " NK{QJ WKD\ yUL OUL G¥QJ Y+WnPK® W IQE AWK (
nh©OW JLOD KDL P»W yOL O #Bhonk KanQgo YIL D& n@¥IL YL
Q QJ FéD Qy FEQJ S8V ISREQWKXNKFQY WKC NKiF yr
khac,gio6D QYL Q QJ Yj QJR¥L Q QJ Fy PYW POL TXDQ
qual¥L O7Q QKDX 68 FKX\CHRpKED @ XKDqOMKHDID O+ Q
YYQJ FkéME@+W FKOW ymcF Fé alkGuRybD EAL FiF QJ

Nguyén Iy 1 (co thC J N hgu@én Iy hivu han): Moi qud trinh trao doi
nang luong déu can mét thoi gian hitu han, phu thudc vao ting dang nang
lwong nhat dinh. ViEF NK{QJ WKC WUDR yUL Q Qdy, @M\;‘,\/QJ F
m»W [XOW SKiW Wi WK6F WLEQ YRL FiF KLEQ Wn
chuyCQ yYoQBL QKDXhKEI) Wmc¢cQJ 3W Uith tr4 Kid LT ®i QU U
Omc¢QJ YLEQ JLOD Wé yidd OF WR QKFeW QOthSdJY U L
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Q QJ Om¢cQJ QKLEW onPke @WNEKFWFWQ WFQK K6 X K¥Q
bOW N& PYW G ¥%Qu b8 OWVKKQWQ QEH O QFIK®\ NAW T X
WmkQJ WiF JLOD FiFenWM(ﬁd?lgW&Q/WWl\/}@@W ®LEQ KD\
nhicnm© W §dh IPFy WnKtGanK trong qua trinh v + Q yYQJ FED FiF Wk
viW Oé yy &y WKC [H& @¥ 15 RIER QJ_FE(E’J Fk KNF QJ
Iy h6o X K ¥yXxhfgh la nguyén nhan siuxacéD KLEQ Wmc¢QJ TXiQ W
xemxéttBL & PEFAS WKHR

Nguyénly 2 (c6thC J Blhgu§bn Iy nji ning 10i thiéu): Véi mot dang vt
chat nhdt dinh c6 nang heong toan phan khéng doi, néi nang tang thém bao
nhiéu thi ngoai nang giam di bdy nhiéu va nguoc lai, ngoai nang tang thém bao
nhiéu thi ngi ning giam di bdy nhiéu nhung khéng bao gic nhé hon dwoc ngoai
ndng chirng nao “né van con la né”.

ViEF QYL Q QJ NK{QJ WKGcEIKRJ P@I&Ql@LJR}¥QDG}(\
tritxQ W¥L FED G¥QJ YW FKOW QKm O Qy yDQJ Fy
thisA G Q VAQ V6 SKindrkhog AWokE®dn6D 71 Ykl G Q y/
mYW KE TX& WoOw \AX O

Phdi ton tai mot gia tri van t6¢ hitu han va xdc dinh doi véi chuyén dong
ciia cdc vdt thé ma tai d6, ndi nang sé cdn bang voi ngogi nang; mNL YW WKC
chi Fy WKC FKX\CQ yYQJ WRL Y+Q WOFER KWQGJIY W KV
viQ WP DD yxQJ QJK-D YRL YLEF-8Kkhogdonay WK C
n6D LAX SKBLh®@GX yYQJ & ykdu$&OLYYQJ WURQJ |
ganvtW FKOW FKi NK{QJ SK§8L WURQJ NKlﬁQhJNJFLDQ Y

Nguyén Iy 3 (c6 th C J Nagu§®n Iy cho-nhdn): Bt ké dang vat chdt nao
ciing chi c6 thé nhdan thém ndng Zu"ong tir cde dang vit chdt khdc & mire do
khong Vo't qua murc nang lu’0’ng ma né cé thé cho di trong chimg mirc né van
con la chinh né, tity thudc vao cdu triic ndng lirong ciia dang vt chat dé. Ch - Q J
h¥Q PYW FéF E QJ QAX Qy Fy WKeénEFXWR BKXQKAA €
trong nd thind sA NK{®J FcéF E QJ YyMmaRr QMK K-@mRF
khong con 1an6 vRL QJKmI WD Y+W i KEQBY[IKE yiQK QKmQ.
khic, nAX Qy QKzQ ymc¢cF Q QJ Om¢QJ Wi ErQen@ARjL Y
naythicéF E QJ FEQJ VA WDOnFKEQW Kl pmeE Y RL
cEQJ QJK-D ©th,c PQJIQWL FiF aycho@x W QR Qnh tlaXi WU
yUL Q QJ Om¢QJ JLO6D FiF WKBF WKC YW 0é NK/{C
trinYL Q QJ NKAEQWI WUWKDR yUL QJR¥L Q QJ JLOQJ QK
YLCRVY¥W U3Q WX\EW yOL KRngh¥Q IO F) OWKL{EQBIGA\UW U
WKD\ yUL QYL Q QJ FéD FK~QJ

1Km Y\ YA WKGF &Ky chFEoac IE) XWX § [XOW SKiW
quylusW Y+Q VY GhO®WKKED Y+W F K@D QWO R K\® WD DLKS Y
yOL OxS a®fhkR” © QJ Om¢QJ WKHR SKmkQW WWHILF 30O

Tom 1 ¥ lnang lwong khéng phdi la mét dang ton tai cia vt chdt, ciing
khéng phdi la mét substance twong dwong véi vit chat dé chiing cé thé chuyén
héa lan nhau; n6 chl a YW WURQJ QKLAX y»F Wiafgiek éD Y-
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nhan, viDalOAW TX§ FED VB Y+Q yYQJ FED Y+W FKOW (
“sinhra”ti Q QJ Om¢QJ KD\ QJm¢F ODI YW FKOW EI
LAX GX\ QKOW Fy WKC QyL Oj Q QJ Qynqm@d¥BRy WK!
khéac trong qua trinhv+Q YyYQJ FéD Y+W FKOW OUL PYW G¥Q
WmkQJ iQJ ¥RHE P WIYKR »iFk PWW X¥§ WmkQJ WiF QKC
mYW G¥QJ hWwOW FKOK ED Rind¢thd DFPPIW KQ QJ Omc¢QJ [
WmkQJ iQJ YRL FKiQK\ Q@ QIKOQKcQJ FED PYW G¥Q.
YIQK NK{QJ WK I YHyKWEB®P R ¥Q

3.4. Lwre, lwe trueong thé va hién twong quan tinh.

Trong Fk K WRdo twong tic giita cdc thuc thé vit Iy goi la lwc. LOF
WmkQJ Wribngd& WKEF Wi € Rt Me B g@l b 118 trieong
the. TUmAaQJ FéD FiF WK&F oG nosAy o dé. IGORE WmEQ J
tactr6F WLAS JL6D FiF Y+W WKC YRL QKDX NK{QJ W|
Iy g N B 11 va cham.

LER®YW y¥L Om¢QJ YpF Wk ymcF y»F WUmQJ E3&
&iF y»F WUmMQJ Qj\ TX\ yIQK WtQK FKOW FéD O6F
yIQK WtQK FKOW Fé&Rhowsim& QW GFAFOW KA URQJ yy P
yUL yY ORQ FéD OBF TX\ yiQK yY yxQJ QKOW F&D N
thA TX\ yIQK KmRQJ FéD NK{QJ JLDQ

C«Q SKKk@ibttaWgogi e WmKkQJ iQJ YRENY¥L Q QJ VY
céD PYW WKG6F W K& do\Wh Didyc ol: F y

i
Fn
!
N
|
|
1

F, (13)

F

n

F.. (14)

Yngh-D FED QYL O6F FkKk Yj QYL O8F WUQJ FEQJ Wm
Q QJ Om¢QJ Fk Yj QNRAIXOMYMD JY YWl @WR T BQ K QK WK
I6F Fk SKEL EpuQJ NK{QJ 1KmQJ 3EuQkhMKdQdF NK{(
WiF yYQJ Yj GR yy ¥C y»F thr@Q{FH?Y{/\pW|F§ DALY O
(14 NKiF QKDX yOL YBL FiF YW WK C ubgkai¥L QXIFX FQ «
(13)bpuQJ NK{QJ éntohg@®KE WA NKy Fy WKC [iF yiQK ¥
VvBL PYW WKOB6F WKC Y+W &@tiSK{FVQ ¥ F Buhiphl @) WK
nénchl Fy QYLA@n@Jym@h-D WKOF WLEQ WK{L 7mkQJ W

c0O ngoqi lyc co va ngoai lyc tong:

Fe 1F, (15)
1
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F,oIF, (16)
1

ng ngi

VisO OmacQdF WiF ¥ efhdodwi+BV W K C aWddm K &Qo0

thC EO TXD QKOQJ WIiF yYQan JiNEK{QHPYI[@W NAQQQJR
tUQJ NK{QJikntQukHE W KdeonPh6F V6 F«Q WKLAW Q6D
Om¢QJ YpF Wk QKmQJ WU®GImY PpWF YRV OB R QN i F G¥IQ bl
nhOWB L ET 39WUHeknsh VBlk@®ngconl6F WiF yYQJ QKm ymcF |
ph«Q W-QKKNFy MIKMNOSK«Q O6F WiF yYQJ Wi SKt
Iy khac 1én n6 ¥ chuy C QanW YL OBF  FéD ES§Q WKKIFLQY @Y\
JyQJ YDlnW¥YL O6F yC JL6 WKA FKQ IFkh& I VAR WK F
WchuyCQ VDQJ PYW WU¥QJ WKilu @ QR §in@dhdy PR L

chuy CQ yYQJ 3W.KNQecachykhat, tr¥QJ WKilenha@chuyCQ §Y QJ

th-QJ YAX FKi FKR WD WK{QJ Wianyt¥aQ thi KX FY YK X «
WK{QJ WIS KNFIJWURQJ yy EDR JxP F§ WU¥QJ WKi
viW-@AX WO TX\AW yIQK WRL V3 Win@ c\W®L F&R Fikt
YyIQK O6F WUQJ K¢S yOL YRL PYW WKB8F WKC Y+W O

Fo By B (17)

ImXlatrongtrmaQJ K¢S EO TXD 8§8QK Kma&aQJ FéD FiF
machl [pW WK@B WKE O+S YRBL FiF WK&E YWKQINKiF
céD F§ KDL QMO X¥XHMa0QJ KmRQJ WkP QAQL+ILFY Y
thC iS GéQidhPIFKWUmM&aQJ WKA ykQ F & Faornig cli@eW Fi V
bOW OX+Q Q QJ Omc¢cQJ FéD FK~QnpoFy KRQKQR GKD XF K
luonbpQJ QKENX RKiF QKDX .A QYL Q QJ

Bénc¥QK yy OJRAWREDAWKEF WKC Y £iin OW Qj& WV VFI
khéac hoan toan ph € WK Xo¥FI YW KA~ FéD FK~QXn\AR W RD QKD:
YymCcF VLQK M Rind. Ny tBuY FaoXA© X FED OG6F WthAaQ WK/
c6thGC a¥YEQJ Fy WKC | 0»W NiKA &R cQBE MKIMAEQ B KR
viW WKC FKX\CQ yYQJ WmkQJ yOL VR YRL YBL QKI
hinh thanh nén déng ndng tinh tién —m Y WnMpK« Q FED QJR¥L Q QJ Fé
M»W NKiF WmkQJ WiF O°Q QKDX JLO6D FiF WKG&8F W
thA &onc§ OOF YD FK¥P WUGSGF WLAS JLOD Y+W WKC Y
YYQJ Q QJ & Xy tip K EaoxachthiF [-\ UD Y DaehKMPQPYyY QJ
c6thC YaDI QK WMWAQKkQJ iQJ YRL yYQJ Qid@ay-WWiKk @1 A
iQJ VYifgnangquay YQJ Q QJ WAR K MCIFAQLQK UD GR Wi

nhau thi n6 ¢6 th G OQKMQJaQAW Q¥ SOF@mDvalcK¥PNVULOD FiF
viW WG PLQK F{QJ WKHR SKmkQJ y-\ Wi kKQIWy WKQ
18F y-\ QKDX ! 7URQJ NKL Yupn ci Yi@REKu@ W IKTEQ\OB6F

imkhiAQ FKR OB8F K~W JL6Dankin SKWQWW T BOXKPWHK
JYQJ Quachi Fy WKC -
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1IKmQthAh Q QJ Fy WKHE@®J By WKiGo¥LQQ QJ EDR JxP
thA Q QJ Yj yYQJ Q QJ REEGDH F \F W WH GuNYFatm i Q J
quanhE Fé WKC QAX QJR¥L Q QJ FéD PYW YW WKC
<0 thi chtngs A K~W O Q QKDX YRL NKR&QJ FiFK PUL O-
Q QJ yy QfphlngWbk F VA NK{QJ WKC YbDhomK¥B &Lm[dF QKI
v-QK YLEQAXF idMKgsA K¢S QKOW MR YQKDYXWIKY N
WKMRF [iF ViQ Kgod Kimg Mid Nuec thé vit Iy bao gom thé ndng va
dong nang (t1Q K Wilgha@. Rhong nh6 QJ WKA QIR BLY VL QUm QJ
YPFWKMRQJ FED QIMWIRLQ KMIRQWU FéD aWimia Qgd YU i F y
Q QJ yy KIR¥»xBLWKIMRQJ FED WmkQJ WIiF VA [-\ UD G
céD QJR¥L Q QJ yy Yt Gé PYW & L¥Q Ky Y W DQ JVmad.V
nay thi khéng gy tich¥ inhmQJ VA JLAW FKAW Gukn¥ QK MtQK
ta— YYQJ Q QJ FED YLrQ y¥Q FKi Fy WKC VLQK F{QJ

C«Q SKFMOWXyLCRVIdRPY®JI FED O8F WUmMAQJ WK
thC YRL QKDX OX{Q Oj 3WmkQJ KU~ QJKr®LCH GFQJL
SWiF #PR8IQ WiF yYQJ" QrQ Q QJ eaum@ QalehN KHIQX\ B A E
héa qual¥L JL 6D /KiMghQnk toan phin cia tirng thuc thé vt Iy trong dé
ciing luén la dai lrong bdo toan trong sudt qud trinh twong tdc y FEQW O
dovisaso WURQJ FiF WmkQalt-WiF WE® GNROIL Om¢cQJ KO
tichcéD FiF YW WKC OX{Q OX{Q ymc¢cF ES§R WRjQ 7UI
dovach¥P JLAOD FiF Y+W WKC WKMHREBOKWIKAY YWQIF WK
WK{QJ TXD WUmaQJ O6F WKA VA G @RpfAQ NW&DWKDL
tho F WKC YW O éy thoAW KDdnjpe FY K Xo¥ FQY WUmaQJ K
cé WKC

M»W NKiF RBYWRNKW Yma&Q Jkuddt EW KNMKWXI JLDQ W
iQJ FKIi y~QJ yOL YRL G¥QhgM&W WKRAW yFyy OR WLR MWV |
ch©W Fy WUmMaQJ O8F WKA NKiF ymkQJ QKLrQ VA N
KiCX yy yimeFAYWmMKQJ iQJ YRL NK{QddELBDQWN §CEKONW
chuyCQ yYQJ WURQJ WUMaQJ W-QK ythbn@ gikrétdnd® Y W W
té YLEQ SK-QJ Qj\ ym¢cF FRL Qi tyah KnhaY y Flx QK {@KI©IN D
KmRQJ WKP FéD 7UiL yOW WmkQJ iQJ YRL WUmaqQ
nh©W &KHQK PEQJ JLOQJ QKm WKA Q QJ yYQJ Q
WURQJ WUMAaQJ O Gikhh@KPAGW n3K¢B) Y QU W miks@hraW i F
no.

Trang thai ma vat thé ton tai luén di kém véi cdc dang nang luong nhat
dinh goi la trang thdi nang lwong ciané. ViEF GXAYWUWU¥QJ WKiL Q
QjR Vy yxQJ QJIKidE YQRVg GMdoWIUQ QJ EDR JxPayYQJ
thA Q QJ C Y+W WKC Fy WKC WxQ W¥L WURQJ WU
titnc8 YyYQJ @thPIQr QJ yAX SKEL NK{QJ ymcF WKD\ yL
kho8§QJ FiFK Wi YW WKC yy yAQ+® kW OFUFRKDIQ T @ §FY (
NK{QJ WKD\ yUL 7XAbQMUr@ &KW WDA®JI WKA JLS6D
lam cho ching chuyCQ Yy YQJ WKHR ymaQJ QiGkE\Wke B&D WK
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ymcF PYW WU¥QJ WKiL Q Q80 nFa@J WIKL Q/J6 YR QWK |
thi M»W NKiF E§Q WKkQW WA GX\WKIUL Q QJ Om¢Q.
ngh-DifREL WURQJ TXDQ KE yOL —YkBinghi€ W\@ WKL F
r¥QJ WKIiL Q QJ Omc¢QJ 3Wsdranyy Klk§Q Q Q B n¥ WYat \F KD Q J
chuyyCQ YyYQJ KR» dWy& G X\YWJ FéD R hbantaamphWkK C O
Oj §inhm W KIAGWIKE Rjudn tinh v Q ymc¢F KLCX QKm NK§ Q C
1¥L" KD\ 3WOYy@ X \EX®H 1On OW 7 K Ry th A \ikhiklung c6 m Y W
tho F WKC Y¥nttdin khéngc®Rb©W Na PYW WmkQJ WiF QjR YR
Iy khacthichuyCQ yYQJ FéD Qy VA UD VDR" &kX WU§ OAL
la“th-QJ yAX HQU®R fdinh”, trong khiciuhOL 3+4& TXNHQUtQK O
QKm WK Ahi Qhong thC WU§E OA&L ymgF QAX NKHQEP VA G
“chuy C Q yYQJ WK -QJ mkX WSngYW—I(E ODXN& nh mEinsten la:

“Chung ta c6 cac Y | QK+, \bh mg khong bi AN § Quy nh6QJ y IQHW

HQC nao, va t ©d/@lau Vy jk £ My c € Bhing ta d m & @um y mx@yd 6 Qtdén

cat”. ©\ O] FKmMDPERCE®@IWKKkQ NKiL QLEP 3WxQ W¥L’
QKm YHbtn®OthC QKmMndW DR & BEF 1Km Yu#Atinhph§la O
h+X TX8 FED WmkQJ WiF JL6D YW WKC Qj\ WURQJ
ma nguyén nhan cé D WmkQJ WiF Qj\ FKtQ@HK nOgFQWRD R nytQ.
viW WKC yy YRBL FiF amgd¥ IWE @ N KigD QAN & X K ¥ X\
dméB.3. LAXy @ngh-Dhs@® WxQ W t/RiNuldg lwong [iF yTQK
céD PG WKC YW GéuiK ®@¥Oiichky @Q Vv Y iQdg i QJ

c @ Dhinh né. “Theo quan tinh” hoan toan khong c6 ngh - D ‘©®0 G Xi\trWQJ
thaichuyCQ VYQE™“s® GXi\rW@®J WKiL Q QJ Om¢QJ  QKmQ.
“td” Pla“nhd” TXDQ KE YRBL FiF Y+ WthW Kich atilFE LK m |\
mRLiy A EE§Q FKOW FéD KLEQ Wimmfch th & i KARIIGWK N W
“vonglu-Q TX-Q  YRuin+dh& iD Qylend AWILMYW +4& QKm Y:
khongthC WxQ W¥L GoliER WUMtQJ FBxXthQ«\@iQKeQJ PYW
V¥L Okhix@d+Q WL E QaMdiQro¥gyquintinh ymcF YA F48. yAQ &

3.5 Tac dong, tac dung va quan hé nhan qua.

TrongcuYF VOQJ WKG6F WA FK~QJ MDD K4R WYKWK N
sA [-\ UDdPMY QjR Yy Pj Wdand N whdd qua, rpQJ y{L NKL F
nh 6 Qtdc dongx-\ UD JLOD ayef WKW @ KC NKiF QKmQJ N/
OjP WKD\ yUdE§ yIN&KE yy WD QyL UpQJ WitkuseY\QJ yy |
QKm PYW FKLAF [H {bWPYDORIREXPXWIK ykP SKE&L QK
phathiEQ ym¢F EOW Nt QOoVMDHEm § W { I\AQROW Y+ W C
YLAXPREL YymcF KLCX PYW FiF K& x¥WmktQXR y OVKEENVW K C
thC QyL O] Fy Mkhénge¥ @H QI WUIL O¥L Fy WKC NK{Q
SKmkQJ S vBEQ@ QWOF FKX\COhYPQODKMQIIO¥L Fy WiF
SKmkQJ GLEQ NKiF W QJ JLSP QYL Q Q1J KR»F
thC Qj\ { W{ QKmQJ O¥L Fy WiF GéQJ yOL YRL Y=V
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v\ TXDQ KE QKKQ TX& SKEL Wi CF F[KiWN Wl YSK § L
SKmkQJ GLEQ KD\ FKIi yOL YRL P YaA viE-FN [ WK Cp QVKWE
chi PYW SKmkQJ GLEQ QjR yy KD\ yOL YRL PYW Y=V
ViEF [HP §mptW QN UW K C énNdi il @y FKtQK Oj TXDQ KE E
gi 6 Ddi riéng va cdi chung c€D SKpS ELEQ FKiQJ GX\ YW &K
Y | Qd€ dung H theo

+ Maupertuis — Lagrange: H 3.4, (18)

+ Hamillton - Ostrogratsky: #  3Kdt, (19)

to

4 YHWAaK WmkQJ iQJ Oj /DJUDQJILHQ Yj¥@ IWnRQ JF &
iQRtWAL YJLCP E3WAL«XLEP NAW WK~F FKX\CQ yYQJ
AVAQ YVECPMKQJ WS QKm YthGLFJLWOQWWYBR yUL Q Q.
h¥@ti NKL WiF yYQJ WRL NKL Fy WiF GéQJ WRdL KLE:
c6thC [iF ydQiBug D:

n w
p 2 1 agy (20)
K K, w
N A X =const, ti 19) va (20) ta co:
H =2K(t; - t)) = 2KAt. (21)

2K, 1, 2K't

D .
K K

(22)

Ti FiF ELCX WaKIF tacoth WK®\QY OmcQimO MW § ¥
Om¢QJ KOXthKR¥QIPDQ WUDR y UL Q QJ Omc¢QJ FEQJ 1
néntacdéQJ FEQJ QKm WiF yYQ.J FEQ.J FKI Fy WKC O]
c¥QK yy WKHR TX\-QKGW WOhMcQNiFWY QJ FEQJ QKm
thCaQcothC QKO EDtRy yQukdlph§L WxQ W¥L QK6QJ JLi WL
nh©OW NK{QJ WKC avidn gohg BiX/DouINL 1iOdung t6i thiéu h tuy
thuYFao\tlQJ G¥QJ WU¥QJ WKiL Q QJ Om¢QJ QKOW vaK
Fk KNF Om¢QJ Wi ﬁag(uy@sz}ﬁc%ngﬁthz&yVDX y k\

Dé thure thé vit Iy ¢é thé thay doz trang thdi nang hm’ng thi tac dong lén no
phdi khéng dwoc nhé hon tdc déng t0i thiéu tirong vng véi no:

lt‘W
D — 3Kdt td

ty W

lKh. (23)

OL YBL FiF Y+W WKGC S#liEi W®BS Oyme@J F®XQ WK F
khac nhau, vA Qan%F yOL YRBL PUL Y+W WKC yy SKE&L W x(
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tOL WEKHGI¥ Y] WOL WKLCX NKiF QKDXdohkym®yOAE QJ
vRBL FiF WKB8F WKC Y+W 0@é 3Y- P{" NK{QJ WKX+Q \
Ngodira,tacEQJ F«Q S Kik @niEtlicE\Mg v B bdn kinh tic déng (hay
con g N & b kinh tuwong tic Q K m é3B.1).

Ban kinh tac dung cua mot vat thé nay doi véi vt thé khdc la khoang cach
ma cho dén dé tac dong ciia vit thé nay con cé tac dung vé phirong dién nao do
doi véivit thé khdéc  1Km Y\ WmkQJ iQJ YRL PUL SKmkQJ ¢
t¥L PYWnEtQd&QJ NKiF QKDX QKmQJ EiQ NtQK WIiF G
EiQ NtQK WIiF yYQJ

3.6. Xung kre, dong hrong, mdémen dong lwong, tim quan tinh va khoi
tam cia hé vat the.

a PEF WUrQ #Fdk@ihivmd WA WiF yYQJ WOLInWKLCX
WUDR yUL QaRA VO M QO PYW WKAL JLDQ WUDR yU
h¥Q FKi NK{QJ WKGCtQKmAIBEBRVKRJI WiF JLOD &FiF Y+
mYW P3W [tFK WhaR @ 1DRKiWIB yYQJ Ry taAVdé@ J ki\m F
hay khong cEQdnphé WK XoWRA XY WO WKAaL JLDQvWNFWDB @D
thém khai ni E Rung luc QKm Oj WtFK FéD O8F WiF yYQJ YRL

p Fr. (24)

M»W NKiF Fy WKC ELCX GLEQ OG8F WIiF yYQJ WK

giatOF FKX\GCQ yYQJ GmBL WiF [I¥ QUKE&DY O@ A X WE R
buQJ YR &D Y+Q WOF WKHR WKAaL JLDQ WD Fy

AV dmV) dp

F .
dt dt dt

(25)

VIEF ymDmjviogd® X YL BISK®D OmeQJ TXiQ WtQK [iF yi
4> @ Oj yMbngpmé QUK XoXFuyC Q V.KNRdc§ YA BERL
dirxL O©\ WtFK SKkQ WD ymgcF

Ft mV p (26)

vag N B dong lwongcéD FKX\CQIiFWOYFQBEO®J QKm Y+Q WOF Oj
Wk QrQ [XaQyIYQ3FOWMcQ@oh&G@D YL OmgQJ YpF Wk

OL YRL PYW KE Y+W WKC ymc¢F #Opk W@¥Ry WV QK
Om@RHtUQI yYQJ Om¢QJ FéD KE VA EpQJ

pe Ip, (27)
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vasA SK8EL WxQ WH¥kn Ro¥ight6 #doCiR tUQJI yYQJ OmgQJ ¥
+48& YW YLCP yy WKHR P{QQIWK i F

pos 1 0u=0. (28)

KL yy #diG@RsA y¥L GLEQ FKR F &hkiuy®Ww Q Ry D T WiRWX
cacvtW WKC NKiF ¥iinjgmgEnddELD KE 1AX KE FKI EDR
th C4 va B (xem Hinh 8a) thi tdm quan tinhsA QuP WUrQ ymaQJ QOL
16fA FéED Y+ \WhW RE, i yo:Y

mN, mN, 0. (29)

1KmQtongtrmaQJ K¢S Qj\ YPF Wk Y+Q WOF QJmcF F
tacothC YLAW
my, mgVy. (30)
7URQJ WUmaQJ K¢S YW WKC TXD\ TXDQK PYW
tim c€D Kiltn¥Yquan tinhcé€D Qy FiFK WUéF TXD\RR¥W NKRS
khai ni E Pnomen quay M, 4 va momen dong lwong M.
MqA = mARA, (31)
My =m VR, . (32)

- \% \% b
, ‘A. AB |
(oo
< e R 5
T Re .
a) TAm quan tinh ¢ & D hH)KhOL WKP FéD KE

Hinh 8. TAam quan tinhvakhOL WkKkP FéD KE FiF YW W

1KkQ yk\ FEQJ WUrQ Fk Va4 TXDQ QLEP YA PYW
c§ KE FiF Y+W WKC QKmQJ MK{QJCOKEYW thRQ J TX
r¥QJ WKiL 3yiQJ \rQ” WmkQJ yOL WURQJ PivoW +4&
tdm hay 13 khoi taim c6 D KBy FKtQK Qj&ayygPVPQJ OdF,WUma
céD WOW F§ FiF s8icé@® WB FOX WRL PYW YW WKC Q
thC FRL QKm EpQJ O8F WUmMAaQJ WKA FéD FKdnPYW
hE y»W W¥L YyLCP yy
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Foc :FiC' (33)
NAX KE FKIi JxP Fy YW W EnG RQLKW Uvhi B Q@ly © S/F R\ |
d Q [HRh8b)thit¥L YWGRhOL WkKkP FéD KE WD Fy WKC
YYQJ WUGIMKWS YO W W KrCngbbKhi E AWE LC)ysadCeRo th O D
man:
Foc  Fic Fac- (34)

BuQJ FiFK JLSUBWDPYy WiR K yAQ4ykhdng MQAERKY NK Q
c6thC FKiQJ PLQK ym¢cF UpQJ

MR, M,R,. (35)

TURQM yyMz1akhOL Om¢cQJ KOS G4 Q vFaD BYWR K\G B GQ J
Co6thC GighiQJ PLQK ym¢F UpuQJ NKOL WKP FéD KE
ki E Qi rigu, hoan toan tring vRBL WKP TXiQ WtQk F\ eV EpHaQAJ 9
sAidéQJ FK~QJ QKm QKOQJ NKiL QLEP WmkQJ ymkQJ
VAQ &, MMthiEP NKOL WkP KL CXhWwgkdvRDQWA -+ 8 FKI ¥ -~
NKL WmkQJ WiF ODQ WU X \WAghaykhe § Q8 QF W& FJ EQI F iY
thC NKi QKO ¥ C uWAKG IWH DI WWF Fy WKC EO TXD VR
yYQJ WmkQJ yOL JL6D FK~QJ 7URQJ WUmaQJ K¢S
chuyCQ NKlroMgEHPCv+W Oé FéD YW WKi & NKRE&§QJ
thC FRL QKm iQK ViQJ Wi FiF Y+W WKC WURQJ KE ¥
t § aA/Hinh 9a (khongbiCX GLEQ YW WKGC WKi

TasA [HP [pW Fé WKC YW WKC WURQJI KEWUYt+W
céD FiF YAWBWKE WUrQbrymamgd-iI0F WiF d¥iQ@ug O
WmkQJ iQJ VdhiShkh§dh tf nPcY W WKAL YyLCP QKGW-yIQK
,vRLazh®L JLDQ yC WmkQJ WiF 20D 8 QMUIEWUIGO Khi W'
vi MUVAQ VYIvBMUY +Q WOE KK Ky @/ DI BKEAL =Ky, a
YkWUBeas'. ViothaL YyLCP WILAS WMWHRVKBJIFK FKX\CQ VA
cacvi WUt WmK@QB TQWP WUrQeymias®de . T¥L Ykl FK~QJ (
nh+Q Yymc¢F FiF WmkQJ awi® WV BIK QN WQ IWK-ad, WwlLLC P
GR Yy WD ABK§IBAFYy Cr’. Tac6 thC WHK®hinlWWA Fy V3 GIFk
chuyCQ FéD NKOL WkP FéD KE YW WmkQJ 0L VR
YR¥Q QO&DWKEWCcé WKC O

OHAH OA O!Al

OHBH % O!BV :

M»W NKiF Wi mh@Xhytaclo dFK FKX\CQ FRaFbFmaQJ
va cc’ sao cho cac tam O, O’ va O’ tringvBL QKDX Fy WKC WKO\ G
c¥QK VO3 GIFKaoFgkoQ QUK IYX  FiFon Yquiy” YWakICkhFO L W kP
chungcéME GR yy WASBOIXMKHR TXDQ YyLCP FéD QJma
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HQCv+W Oeéidhé¢ph8§P WxQ W¥L P{PHQ yYQJ Om¢QJ Fé&
P{PHQ yYQJ Om¢cQJ a4 QJD\ SK«Q FXOdhingFéohyéP éF Q]
nhainxu © W KLEQ P{PHQ ay No@hloXd khé@ph . GR Fy R¥W 06
yy NKiF YBL O8F WUmMAaQJ WKA FéD ados\W KOWXRIQYOK
céD Y+Q WOF WUX\AQ WmkQJ WiF JL6D FiF YW Wk
c6thC VR VIiQK ymc¢F YRL WKA&L JL Do V<K \\Giig §EYWQU F
Tuynhién, viEF yiQK JtD FKtQKiy[gFSPSKIEQ Ky Nikoa) FéD
3veW QKAWKMmM Y+\ Fy WKC WKO\ V6 VDhEHQK vEWLOD
ch©W W URIGhOhEXRQI WKIiF WKA JLRL d§dph @K lymc F WMADQ IQ
khi quan sat bpQJ NtQK WKLrQ .Y yQ FWH KK Wb YEIWF i FK JLOI
cacviW WKC WmkQJ yOL ORQ Qdfim WRWU RKY @ ISP Py L
ngan, hang tri E X Q P iQK ViQJ aKIREQIKEEK iRJIawd TXI
cang 1 R @ hoan toan phu h¢S Y Rtlqu ATXDQ WU3F WKLrQ Y Q ¢
hiEX iQcl@gvRL YLEF yiQK JLi VDL YA BakKceBolch@mpm¢cQJ
tadE O«P WmaQJ YRBL PYW 3Q QJ Omc¢QJ WOLaKD\ 3Y
quatrinhchuyCQ yYQJ TXD\ FED FiF YW WKC

b) XétchuyCQ yYQJ FemxiYNKMOWRKMKP FED KE YW )
Hinh9.ChuyCQ yYQJ FéD KE YW WKC YRL Y+Q WO
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VAT CHAT

\

(KG Vit chit; KG Vit ly; KG Hinh hoc)
(Do do = chiéu dai)

___| THUCTHE VAT LY THUC THE Y THUC
i (= Vit thé + Truong)
i — ¢ 4
: TON TAI TON TAI
5 KHACH QUAN CHU QUAN
KHONG GIAN
N = KG ngi vi + KG ngoai vi
v

y v
HAT CO BAN - -
electron $ pozitron VAN DONG
'y (D do = thoi gian)
E v v
NANG LUQNG TUONG TAC
(=N¢i ndng + Ngogi nang) (Do do = luc)
+ Pong nang, Thé nang, + Luyc truong the
+ Trang thdi nang luong + Lyc va cham
+ Cac nguyén ly bao toan va
trao doi nang luong v
| _| KHOI LUQNG
"| QUAN TINH

Hinh 9 6k yx FOX WU -ufri AW B KPP/ U
skhainiEP Fk E§Q FENDFY+W O
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IV. MOT SO NGHICH LY CUA VAT LY HQC
1. Chuyén ddng theo quan tinh

“NAX WUQJ K¢S @eF+WiR K¢ QB iDnd sMK § Q@4 hhy
chuyCQ V¥ YQJ WKii@di”y AK\ FF EQ & fguyén 1y quan tinh Galileo
KD\ yIQK OX+W 1HZWRQ &KX\CQ yYQJ FéD FiF Y
hanh tinh quanh M»W WUAL Y Y WK+P FKt NC F§ FKX\CQ
h ¥ Man nguyénti Yy AX WWHRYQQIWWUQJ K¢S O6F WiF yYQJ
18F KOS G°Q KR»F O6F W-QK YLEQ FkQ E@QII¥IBL O
trénqul V¥ WIUNK{QJ 3WK-QJ yAX" é NLAQ KLEQ QD\
chia®0d6F 28R” JLOQJ QKm O6FchiXC@Q WYQK WHR\nQRF ¥ A X
YIiQKn QuyCQ yYRIhMW@IGF KOS G Q Jk\ UD Q#kX OGF
buQJ NK{QIWWEKKEL FKX\CQ ¥yYQJ WK-QJ yAX

7UmBE pBLL NK-QJ VIQK U p@adt NK (MDY L WARKOMERY + W (
Trai yCWI¥L NK{QJ EIl O6F WIiF yYQJ FéD #Hai ThigrOW F
ha, cé D FiBEn Wkhic... ma chinh sy cé mgtcéD WOW F§ FK~QJ PRL
“‘m»F JIQK™ FKi NKsyQahgkr8E D FK~QJinhAmXY$E\ FKX\CC
YYQJ WK-QJ yhACk O KFQWI QK 4 kRingiph § la “@ » F {1 Qiks WK
ngh-DhpBEL Fy é@dhfd! Qu8 y~QJ Y+\ 7URQJ WUmMaQJ K€
YyOW yC PYW YW Fy WKC FKX\CQ yYQJ WK-QJ yAX
th3QJ OBF KOS G Q dm&éld X FHKXn@@my¥AX QKm FiF YE
trén qul V¥ RkMdhKc«Q EOW Fi O 6de tMmh Y Q@hi)k K©S G Q
84 Yk ymcF FRPOYVIQKIA® Fy PXOQ NX{QB yFRK GFEQ
ch-QJ ymwFHTOQ §A kX Y+\" &K -QJ OAIyAg€anQikh Q J X\
khongph § inghIFK Oé VDR"

2. Nghich ly “hiéu rng con mudi”.

3 YQJ Q QJ FéD 7UilLajycctivBy Ri@KFF@D FRQyPXU|
chinh lanYL GXQJ FéD QJKIFK 0é& *KLEX iQJ FRQ PXC
thuy AW KanE@S§KFk KNF 1HZWRQnNIQ TXQOWHWQY +W O
QKDX WURQJ FiF +4& TXiQ WiGK PX§F@D @ QN WK
quylutW yy iQJ WUrQ 7UiL yOW Fy WKr WtQK QJD\
muOL Fy NKOL @my@IQEURD\ YRL Y+Q WOF
M,V

e
7X\ QKLrQ WKHR TXDQ YyLCP FéD FRQ PXUL 7Ui

(36)

KM

2
k, ¥ f;’/ . (37)
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vBM,lakhOL OmgQJ FéD 7UiL yOW %k\ JLa JL§ VA FR
Yi W QJ WdFmhyYs® WKD\ yUL yYQJ Q QJ F&D 7UiL y©

1 2
J (38)
2
concéD FRQ PXUL VA EpQJ
1 2
'k, Mu VT (39)
2
8 ykV'=r?—-1°.Gi§ Wi,=2x10%g; "V’ =1(m/s)’thisd JLD W QJ yVY

Q QJ FéD FRQalPO)éMLyEMmrakhahgs Oé YRBL P®©\ Fil
cinhcéD FRQ PXUL OQOKmQJ V6 JLD W QJ yYQJ3JIO QJ F
Q QJ Om¢QJ ﬁ\ij@\Qa X QDY) QAX NK{QJ SKS8L FK
vU #fhicéD FRQ PXUL"

VoQ yA KU FiF ELAQ yUL *@ B LOKHRI WOKHRD Q 1 O\
biAQ YUL /RUHQn WitHkR R JBL (LQ Vi S QY REKF i & Ky ¥
Om¢QJ yYQJ Kl FnakQuzltKalL JL)DEv+Q WdDRi NK{QJ
x6ttRL YymcF FiF Y¥L Om¢Q Ja@Yk®O LOO M KQNJF HQUKIG AV t Q K
WiF yA @ahhrakhiapdéQJ yiQK OX+W 1HZWRQ yC JLE§L
hNFRighavd yLAX NLEQ EDQ y«X YA +4& TXiQ WtQK yO
~khixu©W KLEQ O &k vWW HPEK 3 VWO W Uik@n@ gdpnila HQC
quantinhn 6D 9j yk\ FKtQK Oj PkX WKX Q NK{QJ WKC J
cU yLCQ F8 1HZWRQn FI8 GCXTMWHEIDQ QIJBIFK Oé 3yYC(
ymcF [HP [pW & PéF WLAS WKHR

3. Dong luc hoc chi la do giac

KhainiEP 3+E TX\ FKLAX TXichWtQK QUK IFK yOé NK
tBL YLEF NK{Quth&/k QVWWYAYWU+4& WmkQJ W6 QKm Y=
chotBRL QD\ FKIi Fan WX Y QIKKGEF FK@Miskgi boc kXN WU
trong cac HQC quan tinh, con mYW NKLOW KLEQ OO6F WHKE VY Q.
chuyCQ YyYQJ FéDRcYgiaWOWIKMEKFTI QK OX+W Fk EE§Q FéD
khong con y~QJ QO Dint W +\bBWE WKKQ NKiL QLEP 3yIQK
céD yYQJ OBF KNé&n'vomehQ D Wogch kihe, khaini EP 3yIQK O X+
FKk EEQ FéD yYQJ ObBVFWK RFR HIKEFOMFK FéD Qy Oj y(
diEQ ELAQ FéDnhRighg BeXiQWmMQJ NKL VAX WOchiy Y@ O¢
mBRL [XOWithhhEQSWIE FéD FiF yIQK OXWi@AQ WORVE
YLAX NLEQ YA PYW +4&iFXIQNKIQRO &KLEAW Y GéQ.
1HZWRQ WURQJ jHAX NWALE @QIKQGRY NAW OX+Q VDL O
hiEQ Wmc¢cQJ QKm QJKIFK O&amKMEXtiGE FRQVRWHL G
viEF FKmi@hleong thiFE =mc® cEQJ ymc¢F [XOW SKiW Wi FKt
1HZWRQ yOL YRBL YW WKC y¥DuP) QBIR ¥ W LP F &R 7yA+
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1Km Y+\ FKR JAQr Q@ BMYU WKQW OB F K NaF§ R RILL iFFK P jJOF K m
hA YymcRnQIKWK+W V6

4. Nang luwgng la dai lwgng vo hwong hay véc to?

1 QJ Om¢QJ FKR YVAQ QD\ Y Q ym¢cF FRYQUj @¥QJO
CEQImYW G¥QJ Q GuivdmiIXFR Qy SK&WOYy¥L Omc¢QJ
KmBRQJ 1KmPIOYyUDLXNK{QJ K¢S Oé EaL OA

+Thi QKOW QREh® PcQJ VLQK F{QJ Pj yYQJ Q QJ
VLQK F{QJ WKHR KmRBQJ FKX\CQ y¥YQJ FED Y+W WK
con theo cachm B QJ NikhéngWhiC i\ yYQJ Q QJ NK{QJ WKC C
Y{ KmBQJ

+Thi KDL Y+Q WOF Oj y¥L Om¢QJ YpF Wk @rQ yY:
=mV?2¢cEQJ FKIi Fy WKC Fy QJK-D W énk® hHmR®Q JNKE B
thi hoan toan khong th C

ThA Q QJ #HEVW G¥QJ Q AWM QYIFEQI SKEL Oj
Y{ KmRQJ 1KmQJ WKA Q QJ FEQJ JLOQJifgkén YRL
cEQJ FKIi Fy NK&8 Q QJ VLQK F{QJ WKHR KmR@J yma
v\ WKHR O{JtF QnwYMEQ@YLSB®IcQ@ YpF Wk Pj NK{QJ
YymcF 9@QG@ FXKO® WUQJ FéED FiF y¥LU@m ¢j¥dn WHTOKIN B Q
céD FiF y¥L Om¢QJ Yap k NW kWXKjH\R URXBinMhakh Ktrong
WUmMAaQJ K¢S FKXQJ FK~QJ Fy QKOQJ NAWaT X§ K
YymkQJ QKLrQ §QK KmaQJ WRL yIQ Kk YO HWQEKEB XW R/j E
céD 78emQKL

TrongkKL yy NKiL QLEP QYL QanfxliO pi@orQ J O WEKE |
thikh6 c6thC QyL Oj Y¥L OmcQla¥yplA WKIiyFyRVRC O Y{
Vidé QKm QKLEW Q QJ FK-QJ K¥Q" 9+\ U~W FéF Q Q
KD\ YpF Wk yk\" +D\ Oj FEQJ Fy Gr¥QK mId QN LY XQ
30mMaQIhywolJ

5. Nghich ly dgng niing

COmYW FRQ W«X FKX\CQ yYQJ Wi v@BL PAYW YRA& Y
quan tinh H QjR yy P»W yOWaFeé - Qutd¥ @y YFY Y+W Fy
Omae@vhm,chuyCQ yYQJ YBE WHaXQV’,iQV,00vRL FRQ W «X
gocgio D YpPF W kayse Q8 W & pPWEH/kp Qulva f WmkQJ iQJ *L§
tim quan tinh chungc €D YW yansg v@L WRQ W«X NKL yy WK
YyLCQ Fy WKC YLAW ELCX WiongE HOr@J Q QJ FéD KE
mﬁV2
2
my'y mlV"
2 2

K, Ky (40)

vRL K, 41)
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1AtUQJ yYQJ Q QJ FéD KE Y+W WHQVWURQJ +4& Fél
mg m, m, (42)

AtUQJ NKOLEONJIY+W WKC [HP QKm ym¢F WS WL
chiing. Thay (41) va (42) vao (40)rxL ELAQ yUL yL WD ymcF
Ky ZH0T V) 0 v (43)

M»W NKiF Fy WKC t@FQRKXMGCE Y¥QJ FéD WiQJ "

HQC H theo quy t * F ik binh hanh:

Vi Ve 2V VCos D V* (44)
vy V2 2V'.,VCos E V? (45)

vaidovt\ Fy WKC WtQK ym¢F yYQJaR QJ WKHR FiF Y *(

lelz szzz
2 2

Sau khi thay (44) va (45) vio (46)rxL QKyP FiF VO K¥QJ O¥L WD ¥

K', (46)

K, %(V? V?) %(V'g V?) mp'\VCos D myV',VCos E (47)

So sanh (47) vRL ), tacéchénhlEFK JLO6D JLi WUT yYQJ Q QJ
la:
'K K', K, mV'\VCos D mJV',VCos E. (48)

Vil WK+W UD yYQJ Q QJ FéRQE\WKEKCiN K QML WK’ R
mBL Oj y~QJ"

6. Mirc nang lwong cia nguyén tr

C ykQ JLEQ WHDenRKI+Oy@i@i¥\okF yOL YRL RiAF QJX
tA NKiF EiF WUDQK FEQJ KRjQ WRjQ WmkQJ Wd FlI
khOL NKt +\yU{ & Wa¥c IQrKAMW GIYR PW thauy A X $ih K
thanh phan ti #—tacokh OL N Kt afh@h @KW X & W ientitF +Q 9 M {
CiacquatrinhbiF [WIOS WKX Q QJ Om @QolkaGrguyéntt\i B[ O
7KHR Fk KNF Om¢QJ WA PiF Q QJ OomtdiQd F@DFYPEQ
t§ WMinh 10 1 QJ Om¢QJ NtFK WKtFK FiF YyLEQ WA &
cac nguyén ti + WUR Quh chyiCW WY QJ QKLEW on KO ) KEIFW
YVLEQ Wi FKé \AX FKLAP JL6 FiF YI W12 KQahERUL Q
yY OrQ FDR FiF YyLEQ WA ETl NtFK WKtFK FKLAP JL
Kk@®@ 5),thxP FKt YAQ PiF ymcFankbas kh S K y@iDEKIRY Q J
thai khi chuy C Qant/tk¥ Q J WKiL \S@® pBDBPKU YLEQ Wi FKI Eil
Om¢QJ NKL TXD\ YA WU¥QJ WKIiL Q QJ Om¢c@3F WKO S
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Wo—We=hf: & Vhok, f-t«Q VO Ei+h(|i®I VO 30DQFN 1KmQJ
Q QJ Om¢cQJ WKO SadkckrphBAW KPGFFQY jR Ftm @ QU XYW YF &
kich thich ti FA@onhiEW yY 1KLEW yY FjQJ FDR &¥®J Q (
cang IRQ WIiF FmaQJ VyYandNltF®aWIQFKX®W YD FK¥P J
nguyén tii aAg1IRQ WIiF W«Q V X®@N Rt F K& VPKILFKWFYY T Xi

suOW FiF yLEQ WfA TXD\ WUA&a YA WOWQQKW®KIL Q QJ O

-0,38 .
2 -0,54 5
g 0385 1222 2
-1,51 vYVvYyY
el ¥
“ Day Pasen Day brakett
-3,40 vavwvv 2

Day Balmer

-13,58 YVVVVYY

Day Lyman

Hinh10 6k yx SKU Q QJ @meaQJ FED +\

‘R yy Q-\ VLQK PYaWn@aﬂKoldaﬁgc@oe‘hz@anglu"ongbu’cxa
nhé vmg voi tan sé birc xa thdp lai tang lén (u’ng voi dday Pashen va day
Brakett). Trong khi do, o nhiét do cang thap thi ning lwong birc xa lon ung voi
tan sé bikc xa cao lai cang 1on (ing véi day Lyman) vichi & QKLEW yY WK
YVLEQ Wi PRL Fy QKLAX Fk PD\ TXD\ WU& YA WU¥QJ
GR yy GIFK FKX\CQ YA SKtD ¥ 0@idNKL FRKXI\EW YW \8
“tim”khinhi EW yY JLEP [XO0QJ 7m&BDQIWPKQ Ry % FwkeU
tringvRL SKU EiF [¥

M6 hinh “miF Q QJ OayeRIJILEL WKtFK ym¢F KLEQ Wi
t«Q VO Yj JLIQ YyR¥Q Q QJ Om¢QJ EiF [¥ KD\ KOS
hién twong dich chuyén phé thi lai diea ra két ludn hodn toan trdi nguoc voi thuc
t6. Bénc¥QK yy YLEF FKR UpQJ PiF Q QJ Om¢QJ WKO:
qui V¥R J«Q K¥WolhKiFQQQED®WmM¢cQJ FDR O¥L iQJ YRI
QKkQ Oj KRjQ WRjQ WUIL QJm¢F YRL WK&F WA
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7. Van toc anh sang 1a hing so

Thuy AW WmkQJ yOL ymcEn§ki WHQAVEODA WB NK{QJ
céD Y+Q WOF FéD iQK ViQid WPR®M § FEX T DK QQX ¥Q
vBL PNL +4& TXiQ WtQK WUIiQV§AK WRXQ @KL U~W |
thiF FYQJ Y+Q WOF
v Vi, Vi,

erl—Iz/2 IrEE
C

Congth i F a@choth©\ NKL PYW WURQJ KDL yOL Wm¢QJ
QJmAaL TXDQ ViW y4MWv¥®QQWUE FWEWK®RW yOL JLOD Fi
Y¥W EMQIVk\ PRL Fy NKivl+ @ MWE@FOI Qg yh © WY F Y
c§ QIJXxQ ViQJ O Q QJmialsc Tink Bide M iihg Kirong m N L
HQC quan tinh. Tuy nhién, khongth C a€@c6thC WmaQJ Wm¢QJ ymc¢F N
chuyyCQ VY QJIuiWKHAWR KmRB@YRW FF+Q WOF EpuQJ Y+Q
trongmYW +4& TXiQ WtQton®HEBC iy WKSKRWRQ W¥L EC
YVLCRCEQJ YAX 3Ng Nq  Erigh BHDKYyIKMWKURQJ NKL
photon nao trong ching cEQJ WK®©\ 3EMIQ cyDQiR oL [EhhR R L
vQ WOF EpQJ Y+Q WOF iQK ViQJl

8. Cong thirc E = mc? chwa hé dwge chimg minh

CongthiFE=mc® ymcF yiQn¥YW WURQJ 3 F{QJ WKIiF j}
céD PNL WKAL y¥L  QKmQJ axch &F yolJ D E ® WQK+ S yQy D
balL FKtQK -Winfleidk§ y¥L 68 WKLAX Fk Va @ f§ImEFFéD
Aivschi UD WURQJ 3-RXUQDO RI WKH 2SWLFMM® 6RFL
1952. TT yy QJmaL WD iMgldch cNIIKQIR P LA K FéD WiFAJLE C
déQJ VO SKé WKXYF FéD N¥%O+QOWO®BJ TXiQ WtQK Y

m,

— m,J 49
moo=e (49)

cingvRBL YyIQK OX+W 1HZWRQ
5 dmp) (50)

dt

YC WtQK UD F{QJ WKIiF yy 1KmQJ 3WUiIQK YO GmD
c+S PRAI«BayGhi..ch3F Oj 3Y{ SKmkQJ FiX FKAOD"

Thi QKOW E8§Q WK4Q VWi OB MKKIF) PLQK FKI FKR
chuyCQ VYQJ WK-QJ yAKXtron® m YYW¥ Q- A&OFX i QcokhQK Y
OmMgRWURQJ +4& Pj Qy ViQJ \rQ WURDM BK§L &yn QF K
chinh xac la:

+NAX Y+W WKC yDQJ FKXVC®Rtyb@FE¥BL Y+Q WOF

+NAX Y+W WKC yDQJ FKXVG@RtybRF=¥HBL Y+Q WOF
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+NAX YW WKC yDQJ FKXWtRtyb@F=MBL Y+Q WOF

V.V..

VR, Vs, ... Vylacacgiatrl Y£+Q WOF NK{QJ WKD\ yUL WK
minyéuc« X FED FKX\CQ yYQJ W kakhonehXs ek igi i
vin toc tirec thoikhnOL Omc¢QJ i Ky WanEkKeé D Y+Q WOF WKHR |
WK{QJ WKmaqus®A=PYW WURDIOJW¥L Omc&JliecE LAQ
tEFIbYOW N& PYW éWidoEERQY WIKAWQF JAX NKLAQ FKR 1§
vA +4& TXiQ WtQK FéD Y+W WKG chckbXA Q QY § ¥y R UE |
khongthC iS GéQJ WKEFyy OjP VDR Fy WKCAF yyihmEF F
noD" &KiQK YNK{QJ WIR)GaNKDYC WtQK V¥RiKjR ymcF
khongthC Yym¢F SKp&thkBx BMKIL FK-QJ RYW Q& ELQ@ WKL
c8 QrQ V¥R KjP yy SK&L A

Thi KDL E8Q WKkQ YLEF i@ vB&QJ FRHBDQIWKKEAQ |
HQCcéD Y+W W Kn(phMglanWinh &3 QTH khong apdéQJ FKR Qy ym
n6DiWKsao c6thC VA GéQJ YyC FKIiQJIORLOMKFRIMDI NC yAC
phi logiccéD YyIQK c@R+yW QJ OBF KNF QKm ymc¢cF YA F+S
3 YQJ OBF KRR BKIiFO

Toml¥L F{QF WiimA WKGBF FKOW FKR yAQ QD\ Y~
chiQJ PLQK
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