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! Plato (1952). The Dialogues of Plato. Timaeus. Chicago: Encyclopedia Britannica, 63, p. 463.

2 Aristotle (1952). On the Heavens Chicago: Encyclopaedia Britannica. Book II, Ch. 13, 295a, b, 296a.

3 Aristotle (384 BC-322 BC) — one of the greatest Greek philosophers — actually founded science as a
discursive activity dealing with organization of the Nature. He systemized the rules of logical
reasoning and suggested the first scientific holistic picture of the world, which was preserved and
later modified during the whole history of science.
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* Archimedes (1978). On Floating Bodies. Chicago: Encyclopaedia Britannica. Book II, pp. 540, 543.

> Euclid (1959) The Book of Balance. In M. Clagett, The Science of Mechanics in the Middle Ages
Oxford, Oxford University Press. Def. 1.

% Aquinas (1267/1952). Summa Theologica Chicago: Encyclopaedia Britannica. Part I, Q. 105, Art. 4;
Part I, Q. 2, Art. 3.
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" Brown I. E. (1978) The Science of Weight. In D. C. Lindberg (ed.), Science in the Middle Ages.
Chicago: The University of Chicago Press. p. 180.

¥ Albert of Saxony (1961). On the Heavens and the World. In M. Clagett (ed.) The Science of
Mechanics in the Middle Ages. Oxford: Oxford University Press. p. 139.

? Clagett, M. (1961). The Science of Mechanics in the Middle Ages. Oxford: Oxford University Press
22, pp. 541-556. Grant (1990). Physical Science in the Middle Ages. Cambridge: Cambridge
University Press, pp. 45, 53.

" Drake, S. (1978). Galileo at Work. New York: Dover, pp. 126-127.
" Sharratt, M. (1994). Galileo: Decisive Innovator. Oxford: Blackwell.
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12 Galilei, G. (1638/1914). Discourses Concerning Two New Sciences. New York: Dover. First Day:
pp. 78, 81.

P e.g. Moody, E.A. & Clagett, M. (1952). (eds.) The Medieval Science of Weights. Madison,
Wisconsin: The University of Wisconsin Press. Jammer, M. (1957). The Concept of Force. New
York: Harper Torchbooks.

" Descartes, R. (1647/1983). Principles of Philosophy. Dordrecht: D. Reidel, pp. 191-192.
13 Aiton, E. J. (1959). The Cartesian Theories of Gravity, Annals of Science, 15(1), 27-49.
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1 Newton, I. (1687/1999). Mathematical Principles of Natural Philosophy. Berkeley, CA: University
of California Press, Book III, Proposition I, 11, III, pp. 802-803.

' ibid. Book III, Proposition IV, pp. 804.
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'8 ibid.
¥ ibid. Book I11, Scholium, p- 805.
2 ibid. Book III, Propostion VI, p. 806.
21 .-
ibid.
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22 ibid. Book III, Proposition 6, pp. 806-810.
3 ibid. Definition VIII, pp. 407-408.
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7INONS 2T 5V WNY NIN D2V00 731 Q0 SV 15pWN 2190 XY 5503 IN ,DP»IIN

709 2955

DN NPNY NI KV 1T T2 PV AR NV YT DY FTNNY 295 HPWnd NNPRNNA
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23 | eonhard Paul Euler (1707 —1783) was a pioneering Swiss mathematician and physicist who worked
in Russia and Germany. Euler made important discoveries in mathematical analysis (he introduced
the notion of function). He is also renowned for his work in mechanics, fluid dynamics, optics, and
astronomy.

2 Euler, L. (1765). Theory of the motion of solid or rigid bodies.

http://www.17centurymaths.com/contents/euler/mechvol3/genmotch4.pdf

2 ibid.
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2 Euler, L. (1765). Op. cit. http://www.17centurymaths.com/contents/euler/mechvol3/genmotch4.pdf
29 ..
ibid.
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3% Christian Huygens (1629 — 1695) was a Dutch physicist who invented the first pendulum clock,
which greatly increased the accuracy of time measurement. He worked on mechanics, astronomy and
probability

! In the optics, Huygens confronted the ideas of particle (light rays) paradigm with the wave theory of
light (elastic distortions in the ether medium).

32 Huygens, Ch. (1659/1703). On the centrifugal force. From De vi Centrifuga, in Oeuvres Complétes,

Vol. XVI, pp. 255-301, Translated by M.S. Mahoney.

. Online: http://www.princeton.edu/~hos/mike/texts/huygens/centriforce/huyforce.htm

ibid. p. 1
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3% ibid.
35 ibid.
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3% Newton, I. (1687/1999). Op.cit., Book 1, Section II, Prop. IV, Theorem IV, Scholium.
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7 Merz, J. T. (1904/1965). A History of European Scientific Thought in the Nineteen Century. New
York: Dover. Vol. I, p. 395.
¥ Mach, E. (1893/1989). The Science of Mechanics. La Salle, Illinois: Open Court Classics.
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3% Albert Einstein (1879 — 1955), the most famous scientist ever, who shaped the modern physics in the
20" century.

* Einstein, A. (1916/1923). The Foundation of the General Theory of Relativity in the Principle of
Relativity (pp. 111-164). Dover, New York.

*! Giancoli, D. C. (1988). Physics for Scientists and Engineers. Englewood Cliffs, NJ: Prentice Hall, p.
155.

*2 Hans Reichenbach (1891-1953) was a prominent philosopher of science, the founder of the famous
group Vienna Circle who developed the new philosophy of science — logical positivism.

# Reichenbach, H. (1927/1942). From Copernicus to Einstein. New York: Philosophical Library, pp.
86-89.
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* Reichenbach, H. (1927/1942). Op.cit, p. 93.
* Reichenbach, H. (1928/1958). The philosophy of space and time (p. 223). New York: Dover.
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% e.g. ibid.: Book III, Proposition 6, page 806.

4 e.g. ibid.: Book 11, Proposition 20, Theorem 15, page 689.
* ibid. General Scholium, page 943.

* ibid.: Definitions, Scholium, pp. 408-415
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* ibid.

*!ibid.

32 Newton exemplified by his famous thought experiment of a rotating bucket of water, ibid: pp. 412-
413.

3 Koyre, A. (1956). Influence of Philosophic Trends on the Formulation of Scientific Theories. In: P.
G. Frank (ed.), The Validation of Scientific Theories, New York: Collier, p. 183

* Newton, 1. (1687/1999). Op. cit. Book II, Proposition 20, Theorem 15, Cor. VI.
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55 ibid: Book 11, Proposition 20, Theorem 15, Cor. V1. p. 691.
% In 1893, in his renowned The Science of Mechanics, Mach exemplified his critique by his new,
operational definition of inertial mass. Mach (1893/1989), op. cit., pp. 213-213.
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7 e.g. Mach, E. (1893/1989), op. cit.

¥ Percy Williams Bridgman (1882 — 1961). The Nobel Prize in Physics 1946 for his work on the
physics of high pressures. He explored the scientific method and established the trend of
operationalism in the philosophy of science. Bridgman, P. W. (1952), The Nature of Some of
Physical Concepts, Philosophical Library, New York.

%% e.g. Margenau, H. (1950). The Nature of physical Reality (Ch. 12, pp. 220-244). McGraw-Hill, New
York.
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DTPON SPY0 TN QNN DY DN NMPXVDIINN

DTNRYNY 0N ,OPWHNN AIRNND DY TONN DY NI INDSN NN DY INNT OMIPNN 190N

17350 P91 19PY MININ 12 MHNINY DAYA T NIYOID MDAN W TIND D0

SPYN DY 1IVYIN THANA NINIY XD NV YON MYNNNA HPWHN NN NYNINN 711
NN TONRNNDY ,OPWN DY DIONIPNINND NITHND NN HITYWN NXOX ,(17-19-0 MINNDD)
DY YON .20-N NIRND NDINNA MIVINY 132N ,NTADY NTHNN MNID P2 PNV DY DYTN NNy
Y YON SY DPHNI YNRNWYND 91D NN DOPYNN NITN DY XIVTH NDWIN NTY ¥N
TV HOTIONN D90 NP2 NN — TINODN NNV TNIRD DOYXIANN YTHN NXRNN DY DMV DXYVWA

STION DY DM IND

— DTN YW NN NN ANUNTIT AN 0T OpWNn XY Tindva mnd Nnd v
DNMN TMON 1299 ,DDVINIVIN NNOD INNNY DN MV NNOND TNYN HPpwnin Na

DTTHN NIRNND MPY> NYP NPND 510 SPYnn N NNdoo ) S2omomn ooy T2
22791 9P MYNNNI NPONN

19N 1 NN .OINKR OOIRPIVA OIWIND NP IPVNN I, /7229W77 N7 197

NN NPA0N N DITHN .(VIN DY NON IN) INDNN DY G0 PYINY MID Spwn PTHND 51

DTN YN - VIN IXNN NNNN IX NINHNN DY XNDN 1D ,DINK DNVIN MYNNNI DPYNn

SPONININ N DPVNNN — NITHNN PONNON TN DPYNN DY YN . DTITNHN PYIN NANNY

NN N TITA .NDOPYN AIRNND — ONIPYINN 1I9INI IPWNN IR PTHND IWIN ,9apn3a
SPONIPEINNM MVNNINN  IWINT DY MITHND NT NN 0PN

IND .20 DXANN YD DY HPYND 0ND RO 9O (NVYY DY nHNN) NN MO

AMIHIP) NIRD T 29 DY QNN DIPMI MYND DPWNN NTTNHI DMWY NX PN OIPNN
NIND NTD MON9N IRNIND - T292 YNMIDON JIDINI NIN DY PIADNY IWIN (09N
29N MON YNYOWIA NV DPYN  IRNNN DY XN 2DWO MDD W T 17X 220 )1ND0)

SPYNN DYPY NTIYN DY NYANNA YPWNN WD DN DTV NI SV P50 797
DYP2,199) NTHNNN MMD NMIXN TIND NT AOY .ATHND NN IN DT NINDN WD 511
Y95 OPWN DY NITINN D WIXTNY 2IVN IND .OONONIPN NXD) YTNNN KDY NN HY MIVIND
;NN TMYN MIPNL(MONNINN) PIYN NN (IDORIVIINND) INIYNIN 1192 MININY
92010 YTO WHNYN DNDNN NMNN DNAY NINHDY WP XYY ,1MINT NN NYPYN MINNIN
.92 TMYN MY MIVYN NN 719PWNRY N2YON NN NORYN NN

-NOT DY9IN DY 1PYID Y¥a0N NN NIN IR HXINY IRNNND DY) DY SOPTTN NI
,(D2MNMY 297 X9 NNNN) HPYN MY DY DNYPN DMV DIANNI AWNNNA .0 THNN

o1 ¢.g. Ruggiero et al. (1985), Galili (1993), Galili & Kaplan (1996), Galili & Lehavi (2003), Gurel &
Acar (2003), Génen (2008).

62 ¢.g. Piaget, J. (1972). The Child’s Conception of Physical Causality. Totowa Adams Littlefield, New
Jersey; Galili & Bar (1997), Children’s operational knowledge about weight, International Journal
of Science Education, 19 (3), 317-340.
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ND NN DY MINNN .DNONHDN NIIWND TINT NN DY DNSY OOV DY TITA OXPNON
DYOND NNYPN MDVINIVIN MONMNND PTY 1T VAN NTIPID TINDOVNY NINN P THNN
JOMYNRYNT DTN NI IN) XON NNNN 0N Td .NOND

;Y NAPNI .NANON DON MINN DY NIPHNA HPWNn NN N8N GON PVPTT NI

S n5wnn M1 595 M9 1N XN PINDILIN MO T By DM Ypwnn

MNNANNN DY SYTNN IWPNL JPTN DX DN DPYNN WM DY IND Ny 71N
VTN DY MDA XMIND WIDY THRD DY Y10 NN DDV NPT MYNN HY MNVONIN
DOVIND DY NPORINKINNRD MITHINN DY DIWUNN TPINN NX OITNOND NN N DY
SV VN HPLPTTT PIN INNNN 2T ,NPIVON DY MDOYAD NDID) MNDIDAN  .ONIRPIVIN

DPYNN NN SV MMV YONN

NT929N N0 MVIY , MNP

2N DY DT IHVIN DY MDYND MYTIND NN YT DY APINND NPND NN HPwN S¥ XN .1
NN N2 TIT2 NYPN N 2T PPN VW IPYNI RPN PNIYN IPTY XY INNY 910 MY
Y2 NMNY N HPWN I0IN ,OPYN KOO DMIWIR DPX OONN TV D) ,00MY) DN

DPYN ATYNI OWNRN DHINNNI DOYNINNN OMIPNN DIIONNN 21DY

NN IRNND YOPA PTO XM ,HPWN DY NIPSVINN NITHINN NYVN NN TY TININD 1D .2
SY DONONN MNPTIN YT1IN 1N ,(1828-1905) 1IN VT NPNTI MIVNY 29D HPWNN 10N I8N
.19- 1 ANNDN

(1865) NP7 5N YINAH Y1902
IMIAN NN VNP2 M PIAON
oY VIVA NN DY NDDIANNY
M2 NI IPYN : PO DY PNNONN
O2WNY |, 27WUNn 190N .NDWNN
2ION MOV YW TN Y5 NN KD
SPYN 10N DY 2NN WD D PI0N
DAY NP NYNHN TOONN IUND
NIND NI DOWNN YN

NP ORNOPUNM HR 7772 Hpwn 1010 v van

SR 7772 Spwn N0m YW van ,
1M 217 090 70n

'ty k)
T2 15m3 115 D PRIRN NN TTYS PN

MTTINNN TIRND IND D127 NI JPOT YD P OPYN 10N DY 28D YNNYN NDORNY N3 ONY

S D pnn 99002 TINY 593 10T 2 DTN YT SY MPININN MIMT NPRY MDD DY

5 For the rotating space-station and space-ships one may use clips from Stanly Kubrick's celebrated
movie 2001: A Space Odyssey
6 ¢.g. Galili & Kaplan (1996).
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DNAIN0N Y9N NN YW NWNA NTAVH MPYSY MY 1901 WTPNY NN .3

Soryvivly A P ORI UK

oYL ODNN  ,(1892-1929)  (Nordung)
NPYUNIN PNV 00NN YOMV XON )00
SV 772377 11902 N22INODN KON THNN ININY
Wonw o mwa 99 Coyn sona myvow
TIND D)) dNYav D0y DY NN Dya N

29NN MHNN YV 2120 > DY NP HPWN 12 VM

937 DOUMANN DIDPVN DTINND PIDYY TWIN MDOYAN TPIN2 550 NIAN W WK BP0

na2mnon
PN NN PRI PO DD ,1952 DINNI .PXID O
MNNA L INNT 227 777 :0wa Kolers MINNMON
SY 2N PHN 3P NADNDN P SON MINN NN
NNIAYN) NN YIDYO NPY 157 DD DD 55N MOV
NUNYNRN DVINNIVON DY HON NIV (0PN DY HoNN
PN 55NN ApNo )

MPY NYP IPRY RYD DY NN 1M N T2

nInn W PIRI2 19 1M S vpMID
T2 HY PNTA RAW N2N0A KR NN DNV NOWNN DNMND LPXRIT PO VN Dpwnd

FWRT - pyaann 5w DN AN YIHN 2O0N VPNIAN

PNID IO N TONYI NPYOIX DY DTN 7PN - NP DY DTN XNV IDION VPNIY , TPVIND
DY PY 9IND ININK ,TINNIN 79NN D2 DN OX PP 7N
N8 DY PY ONINNY L, V-2 50 » P Dy PONN DY Nnonn
DOXNXIDON DYPOR) DXTAY IPOWIN DN DMDYINI NIN DIV
NN 92N 920 NI PN INKRD 0NV WY P (DD Nnna

JPRPYINNRD DONN 70N

WITN 5127 TN T IYPNA INYNND MMVYY M MORY
10M0Y DMOUXRIPINTIVIN DIVYN DY NOWI Gnud 72010 i
SV DTN ONYINN TID DY WAUND 11 NTY NINNR DR

1IR92 119 1M

MAION OX D) TN NN DNIND IWON XD ORI OIYTN
YMNAIN VPRI 1T MDY NANIND WNRYO D12 V7917 TN PRVNN DY DIVRD VPN
190N N2 YN PYY

SNPTI YN MPOWN MR VYPIT DININND HPYNN W DY OOPMNNN DVLININ .4
NN - PNIN MNIN MOV DXVINNIVOND HPYN NPY HY MYIN Ovnd 0’901 DYVID
.22IN0N HHN MDA VINIY MYSNNI

55 http://www.astronautix.com/astros/noordung.htm
5 Noordung, H. (1929). Das Problem der Befahrung des Weltraums. Schmidt & Co., Berlin.
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ANODITIN VYT MIPTIAN YTHN VIO NIN NOND NHX MV 5Y NP NDOWIND NPT
v YN Mapya ,1968 mwa [Stanley Kubrick] 2p 300 »1 by nwwvw 2001 5502

:NADNVNN HONN NN NNV 1IN NININY L0102 .[Arthur Clarke] PpINOP .0 MNIN
.DMAVIND HPYN IPIDNY NPTNYN DONN MINN DY DINV RN NN XN W 5)9)

215195 NMIVN OONN LA
NTNYH NYYWNI L(ADV) PN
SPYn NpPapm AL NN
TP DY N9INIY DOVINNITVOND
NPON TNND NN 220 MDY
M DY PP NN L,VION
0 30 12 22M0N Yy Hw
YOy nNnvY) Soon ol
DI DY NONN NNIP
750,000 Y¥ MYy ,)NIVONIN

9T

PP2P SW 1002 ARG MTD T IYI2p N22IN0N Yo NInn
VPPN P LIDN YHWNR OPN

NN TPSND PYNNN ONINNIN
MPavNn 5N MIAVIN NI NNNID NYPN - MYVNRD TNYY IWPNA DWVIND DY DIPNT
NN NIRD T NN IWWOYW D27 DIYOND HPWN

MNNN SY PIND PPOYHN MPNN ,NINDN MY ,MHNNN OPTY NN awnY D) .5
D NP MNWN KO 210N T DY NIXNY (Z) 170N MO NHXW 2D NIAYNI NP .NANONN

002 PTY 1Y TMWY TYONN YTN oxn .(OMoN 2 = 12N) DTR YW Nan Y 1%
TD0YMNONN PN PXIP YV #2001 KON INDTINY

VM PNVDXNN YONN ToNN1 .6
L NVDIN-INDIDAN YPIN NIND
NAVNNY NMONY DYPODN NN
NI VMY (MIPYOY ,NPPY)
Yo DPNYNN oY LY
MaDN NONRY 19010 NN
man np>Tad wnvh mnow

:IPVNN VN NN DX TNIONN

P21 YW 0702 PIXT N2YY avIa 09N 221n07 RN

57 See http://visions2200.com/SpaceHabitat.html for possible help.
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230 DXTI9) DXDIYDNA DN DIIND NY DN .N

PN INY) PP 200 -) 100 YW DN XIND N
DYNIn  DYNYN P TN Y7 (ONDYN
PN P 1 M PN YV NYPY  DVINITVOND
100NN NWN TAR Y92 MYAPNNN NYPYN MIXIN

DYV 120N

DOYNIN OMIPIN MY HD”P 200 NN TN NP A .
TOAND : (ORPYN PR INI) Y'P 1 N NON DY NPV
I 7P 200 NN - NIWM NP 100 NN KNI :
NN 120N 10PNN IO TR Y92 NHPYN NMINXIN

RulirAlvl) B .

197200 INMY DXIPNN MY DIPMIVN DXN .2-) X DIPYDI DININDN DMIPHNN P2 VN .)
10091 DYV HPWN 2200 MOOUNN 1NN TN

. NN OV NPV Y8 OTRY M) T
SNPNI VXY DMON NP MYNNINA
POV 92y NN DTTIN WA PrTa
NYOWN PN ORN .(ONPWN TR IND)

DN NPV MXHN DY NPN OV

2 DOV IPADN 1IN NN HPWN

IN) VY I0IPN TR XIRD T DX DNIND NN IANNY NI .1
YTIDN T DY NPT NV ANND) NIV TIND DO G L(ONNDWN PN
G0N YPYNY NP NN .(14-N NRNI IO NVIDIDININD DMPIAN MDY

.DONIVN IPIADN 11D DXNNND NINY YIINN
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(i11) ©MY NNNNY NN (11) DIVVN NXAP (1) : DMIPN NYIINA PNANY 1N PNYY NMNNI )

NYAIN DY HPYNN MDY NYNIND DAPND NYIIN P NYD L OYN MNP (1v) NN
.NONN NMIN DX W DDIDHW INNN .DOVIND

(i)

(iv)

YPIPN N29IP2 OWAIN 9N NN2 N8N DTN (1) : DMIPN %A Mam Pndw mnnna 3

MY HY DIANND IR MANY NN 59N SWAN GNIN NI PN XN NN YW VINNIVDON (ii)
DY KN NTAN NI DNOY HPYWNN N1NIN DIVINRD

(i)

—
Astronaut Bruce McCandless, firsf to use Manned Manosuvening Unit

JPOIND DY NNMDN TINTA NTI PINY DTN DY I1IWN .IPYN 101N DY 28N NN DN ) .N
SPNRD MTINN DX INMIIN IDPYN I0N NTINY IO 7P 112 NTIPI VNI

DOYY) MAWNN OXN 1T NIRY DY NNY PO 7PN DONYTD T 1NN DY IOPUN INN .0
7200 MY (PO S

TPANY DXWIN NIWIN RY NFONI NN WHWHRD DIVNN IR MXIY 1) 1919 Mnnna o
APON NN NT DILN YW NNA RN DTN ,(ORNDYN MINNN) YPWn 10N YW asna
MPODINVRD TINA DDV HPWN IDIN YW 2819 $INY 1) T8 112071
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05N Hpwn 90N DY apna OND LN
D»9XN2 YIDY MYNNNI DPYN NNY TWIN
VIV PP D PNPY OID) NPLIN
DOV 17200 (72001 5N NNODITINY

PR NIY DD MOI1] NYNNYND NON) .1

NPODN DM NN DNN .DYVININIVONND
DONYTI NN 1HPYN I0IN DY ANN DNIONIND
NIYON2 0 MO YINOWN Y NNRD )MINN

1DYVINNIVONN

TR IRV 9152 2TV 2R

PIDYN DNYA DN W L, IPUNY DPYNN NN DY NTNDI DMIAND DOYP NN DIV

SV NYINNN MDYNN NN WNNHD DT XYN NUYND  .1MYN MDYN DY - Hnn NN

6

ND DSV MDYNN NI N NMND DY NP MyNnwnn . SHP”C’ST) TINIINA NPV NPND

553179 N D) 12 YW, TPORIPNINNA NATIIN

NN N¥ONRNDY  DXTINIDN N2ION 29 DN D27 DX NNY NTAIVNN V12D 5I1DY GO0 MO8 SV
MMV P PNIAND N, TPDNIND NOYA TINODN M0 PA OPYNN DY NMIPSVIINN NITHINN
NIVPIVIANN NITHINN DY MYIN NNONN PTON DN NIYRIN NXIAPN 1D DMI2ANHN : MNP

YN DT YONI MINY NYTNN NYIN 295 NI55 NN NMIYN NXAPN IDIN) 70‘7.7\9)3 pAY
MYNNNA NDPYN NIRNIND DPYn NPHN ,NNTIPN IRND DY 60-N NNV NONNY NYTNN

% Galili, I. & Lehavi, Y. (2006). Definitions of Physical Concepts: A study of physics teachers’
knowledge and views. International Journal of Science Education, 28(5), 521-541; Vinner, S.
(1991). The Role of Definitions in Teaching and Learning Mathematics. In: D. Tall (Ed.) Advanced
Mathematical Thinking (pp. 65-81). Academic Publishers, Boston.

% Arons, A. B. (1990), 4 guide to introductory physics teaching, Wiley, New York; Reif, F. (1994),
Understanding Mechanics (p. 5), Wiley, New York.

" ¢.g. Young, H. D. & Freedman, R. A. (2004). University Physics (pp. 120, 441, 459-460). Pearson,
Addison Wesley, New York.
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TIPNN SWIR P MM ZAPTNI TP5N DTN TION NPPTH . (MO T0) 9100 vap

NPY TYA DNV NN TINDD OINND WSND IWIR D OWVIPN DN .731wm YHNDIVON
YTIN DY POV 1INT NA THIITINN NPIVN YT DY WITID OPWn DY NI TINN

LOPYNN IRINNA DOPN G0N SVIP PO TINND N1 DPWN SY IIORIVIINND NITHIIN
20y OMTNNNN ONXY DANNN 90N N2 TIPON ,TD .0 DNX DY XYM WINN
,NONN DY VAN NTIPY NN MDVLINIVIN DXNTYN DY TITIV DI TNONN NV DY WINNY
TINA N8N NN NN DI0AY »1D D) IND N MTHNN NIN NN ON NYTH NN NNY >Han
— DMTHNN KDY DO THNN : DN MO MY DV DNPPA NTD TN 7PN NN ,NININ NOIYN

LDV NPIVON NNYI2 55D TITA NI IORY KUY

9575 DYW N 1DI) YTHNN NN DY VIANN NTIPID HANNN HPWN 10N YW a8N5 92070 ,Ovnd
SV LINN NTIPIA YIDY DN NYYND XONX 7D¥NIDY NI DXVINNIIVOND 2 YR ,(NIND
DINYD) PNON TINA DN OXANN 2D YR ,(1PNDN TINAY DN 1) OO THNN KD DINN

Opwn 90N v asna

DONN B ANDD TIT MY MYNINI INNDND TNV DPPDON IRNNY NIMIAIND NIYHIN
NN YT HY NN 20NN : DMV DM120N NWH MINNIVNY NN INY NN NDLPIDID
TPONIVNINND NITINND .(19291) YTHNN NRON NNNN T DY 1NN N3 0X 10D (NNN) Y THNN

INRMNN DY IR DYDY NNIRNN - YN OVOIN MDD DPpwn v

* * *

DNNTD NN

IND PIY AR LT S AN IRMNA NNIDNN DWATN D3N DNWID 1aYN
NRNN SY NTAVPH NRNPHD YINT NPOPDY MNP YTHN HY MHNDI MPNVDINI YVINWUNY
NN PINNIIW ONINOTA I9IND KIN OMIIN WIN DY TPINNRA NNONA . PWY SMIIN N

oY NNYYY DY NONTA NANIY PO DY INTHY 722 990w DmMdwm v 95 Yy v
Ty D27 DOHYTN DY NONNN PPVWIIX  .OINM VIRPT DY NOX DY D) ND VDN

" e.g. Orear, I. (1961), Fundamental Physics (p. 82), Wiley, New York; Halliday, D., Resnick, R., &
Walker, J. (2000), Fundamentals of Physics (6th ed., p. 80), Wiley, New York; Keller, F. J., Gettys,
W. E., & Skove, M. J. (1993), Physics (pp. 99-100), McGraw Hill, New York; Lerner, S. L. (1996),
Physics (p. 62), Jones & Barlett, Sudbury, Mass; Marion, J. B. & Hornyack, W. F. (1982), Physics
for Science and Engineering (Vol. 1, p. 129), Saunders New York; Hewitt, P. G. (2002), Conceptual
Physics (9™ ed., p. 160), Addison Wesley, San Francisco.

72 Physics textbooks in Russian unanimously follow the operational approach to weight definition, as
presented in this excurse.

 Morrison, R. C. (1999). Weight and Gravity — The Need for Consistent Definition. The Physics
Teacher, 37, 51-52, Galili, I. & Lehavi, Y. (2003). The importance of weightlessness and tides in
teaching gravitation. American Journal of Physics, T1(11), 1127-1135.

™ See for example, Hassard, J. (2005). The Art of Teaching Science. Oxford University Press, New
York.

7 Tseitlin, M. & Galili 1. (2005), Teaching Physics in Looking for Itself: From a Physics-Discipline to
a Physics-Culture, Science & Education, 14(3-5), 235-261. Marton, F. Runesson, U. & Tsui, A. B.
M. (2004), The Space of Learning, in F. Marton, & A.B.M. Tsui (Eds.), Classroom Discourse and
the Space of Learning (pp. 3-40). Lawrence Erlbaum, Mahwah, New Jersey.
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