ATEPUANDI

4TO TAKOE BEWECTBO?

TOpbIM Thi AblWWLLb.
AUTCA B OQRHOM

o — 3TO BCe, 4TO Teba OKpyXaeT, Han
| cnaniib. 3 BewecTBa cocToun
MoXeulb, HanpumMmep BO3,D.yZ(, KO
e BellecTBO BO BceneHHoO® Haxo

BeujecTtB
Ha KOTOPOM Tb
Tbl yBMAETb HE
MpakTn4ecku BC :
n3 Tpex n3BecTHbIX COCTOHHMM';

Tpu coctoaHus BellecTea

Bce BewecTro BOKPYI Hac Hax

MOJ'ICKY.HG — 3TO gBa Unn

6ornee aToMoOB, CcoepVUHEHHbIX

oanTcsa nnu B TBepacm BMECTE.
un :
: CV‘I)B KWUAKOM, Unu B razoo6paznom COCTOAAHUY BelecTtBO — sto rpynne!
CTOUT 3 MUnNnMapnos atomos. ATOoMbI — morieKyrl.

Menbyaline 06LeKTbl, U oHu HeBUAUMBI.

Teepaoe ..
cOCTORHME

Ecnu noHuaute
Temneparypy
HKUOKOCTH
AOCTaTOYHO CUNLHO,
TO OHa 3acThIHeT

U CTaHeT TBepaow,
HanpumMep Boga
npeBpaTUTCA B nea.
3T1O0T Npouecc
Ha3blBaeTcA

Hugkoe
cocTosHue

QT
@

. Korpa BewecTBo HaxoaWUTCA B TBepAOM
. COCTOAHMUM, €ro aTOMbI U MOMEKY bl

He MoryT aBuratbcA. OHW NNoTHO
coeauHeHb! APYT C OPYroM, COXPaHAIOT
cBoto hopmMy n 06nLem.

B )xnakocTu aTomMbl u MonekynbI
NOABWXHbI, OHW MOTYT CMeLIaThLCH,

HO OCTalOTCH Ha O4HOM U TOM XKe
paccTosiium apyr ot gpyra. Cesasu mexay
mMonekyrnamu cna6ee, 4eM B TBepAOM

Ecnv TBepabIn
npeaMeT HarpeThb
A0CTaTOYHO CUNBLHO,
OH NpeBpaTUTCA

B XXUAKOCTb.

371oT npouecc
Ha3blBaeTCcA
nnasrneHUemM.

HpdeTanuMearmen: el QQ COCTORHUW. XKMAKOCTL COXpaHAET CBO .
Ecnu ras ocToiBaer, O0GLeM, HO MOXET Teub U MIMEHATL opMy.  § Ecr. ST
OH NpeBpawaeTcs Hanpumee, npuHumaTes hopmy cocyaa, HarpeBaeTcs, oHa
BSKMLKOCTb. B KOTOPbIi ee HanWBaloT. | npespawaercs
11 NPolscs Fa3oobpasHoe .o wnu MOJTeKy Nkl ra3a oYeHb g SIaT npayece
PeIBageEd cOCTOAHUE NOABUXHLI U ABUraloTCS BO BCEX P e Taa
KOHOEeHcauuen. o ucrapeHuem.
; W  HanpaBneHusx. Monekynbl oTTankusaroTcs
W ' APYT OT Apyra, TaK Kak cuna ux B3aMMHOFO
w! “? NPUTSKEHUA HEZOCTATOUHO BEMMKa, YTOGbI

(®

yaepxuBaTb Ux BMecTe. [a3bl cBo6oaHo
MEHSAIOT 1 chopmy, U 06beM.
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HTO TAKOE MATEPUANLI>

=TO MaTepuana unn
B. CBOMCTBa TOro unu WHoro

ero Unu ne
MONe3HbIM Ans pazyeix uene rkocte, Aenaior

H
aTypaJ'IbeIMM unn CMHTeTM‘-IeCKM

TTpupoaHsie pecypcel

C apeBHMX BpeMEH gonblioe
KOnu4ecTBo HeobxoAUMbIX
maTepuanos nony4ani n3
paCTeHnﬁ, Hanpumep U3 Xronka
wnu pepeBbEeB. 3tm Ma'repuanzl
HYXHO ObINo o6paboTaTh, 4TO0b!
13 HUX nonesHble Belww.

Matepuany, ObiBatoT
MU (coznaHHbIMK 4enosekom)

Ff

[pesecnHa
CywecTByeT MHOro COpTOB ‘dg\
OpeBecuHbl, pasnuyarowmnxcs C
Mo NPOYHOCTAMK, useTy Unu
Becy. [lpeBecuHy nonydaroT

M3 gepeBbLEB W valle BCEro
MCNONbL3YyHOT B KaYecTse _ N
TONNUBA UMW KaK CTPOUTENbHbIN . e o
maTepuarn. ]

cpenartb

Takue pacTeHus BLIPACTAIOT e pe% Pe3una

cHoBa, NO3TOMY Takue o /f ,;'“f?.. -5 “, et T

npUpoAHbIE Pecy pcbl ": 7 _J’J’a' HaTypanbHyio PeaviHy AenaioT n3 Kayuyka,
Ha3bIBaKTCH -* "“E"" '/43 » f" KOTOPLIA COAepPXKUTCH B COKe HEKOTOPbIX

BOSOGHOBJ‘IHEMHMH.

KX ma
Hanpumep g npous Tépuanog
OBexanL Boacree
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TPONUYECKUX OepeBbes. TaKkkKe pesiiny MOXHO
NPON3BECTH U CUHTETUYECKUM nyTem. PesnHa
3nacTU4HaA, NPOYHAR U He MponyckaeT Boay —
370 AenaeT ee He3aMeHMMOW NMpU Npou3BOACTBE
aBTOMOGUNLHbLIX WKH.

MnacTuK

BoaoHenpoKuuaeMbii,

' [OoNroBevYHbLIA U NPOYHbIN —
3TOT CUHTETMYECKWA MaTepnan
NpPoOV3BOANTCA B OCHOBHOM
M3 COCTABHbIX NEMEHTOB
cbipoi HeTh. NMnacTuky
Nnerko MoXHO nNpuaaTth
nobyto hopmy, NO3TOMY

: , OH MCMNONbL3yeTcAa Npu
i. npon3BoOcTBE OFPOMHOrO

8, g T KonuyecTBa TOBapoB
'%& — NoBCeAHEBHOIO NPUMEHEHMUS.
RN % ——
s
1“. ': MonuacTep
,‘:,' OTOT CMHTETUUYECKUN MaTepran 4acTo
:,“- Mcnonb3yeTcA B NPOU3BOACTBE oAeXabl,
i TaK Kak OH GbICTPO COXHET U NPEKPACHO
o coxpaHsieT cpopmy. Eule ns nonuactepa

genaroT OoYeHb NMPOoYHbLIe BepPeBKU.




u3 BoAblI B Nap

ObluyHan
goaa B TBEpPAOM, AKNOKOM W razoo6pazHoM

Nen, BoAa w nap — BC€ 3TO O

15 mun TpebyeTcs

nomowb Nerko

cOCTOAHUWN. 310 TPW OCHOBHBIX cocToAHNA,

B KOTOpPbIX MOXeT cymec*raoaa'rb BeilecTBO.
Haui 3KCI’|epMMeHT nomMmoxeT Tebe NOHATb,

ytoy goAbl B pa3|-|b|x COCTOHHMHX

pas3Hble cBOWCTBA.

MocTaBb KacTPrOrbKy Ha NIUTY Y NOMOKN
B Hee KyOuku nbaa. Mpuxkumarn KyBuku
fbAa LepesaHHON NOXKON KO AHY
KaCTPIOMU U CMOTPU, YTO NOSTYHUTCA.

o

7q

T
ebe noHagobuTcs:

* MnuTa
L ’c(:aCTp"Oan‘a ] Ky6MKM nbna
0 CTel‘O'lFu-”.,o';I Tep,\,,OMe_'_p
Kpblitikou CO Wkanoi
. e 5
Aepessanuag noxka r;a(;ﬂo 100
ycos

Pactexaetcsa nu nean?
@ Her, cHauana TBepAbIv nea

He pacTeKkaeTcs U He naMeHseT

ceoto chopmy. Ho no mepe HarpeBa
U3 TBEepAoro nbaa oH npeepaujaercs
B8 XUAKYI0 Bofly. ITOT Nepexoa W3 TBEpAoro
COCTOSIHUA B Xuakoe Ha3blBaeTcA
nnasnexuem. Kak npaBuno, nen NNaBwuTCA
npu Temnepartype 0°C.




Mpoporkan Harpesars nen, noka

OH NOMHOCTBIO He PacTaeT v He NPeBpaTnTC:
B KUKyt BOAy. [10CMOTPU, HACKOMNBKO

XWOKOCTb oTnu4yaeTca Ot TBEpAoro
BeLlecTBa.

Mepekrioun nrr
Harpesa v nomnpo
TebE npoBepuThH
MOHSATD, Kak oHa

4 B3pOCrioro nomoyg

M3MeHunace,

Teuer Ny BOAG?

@ [la, KUAKOCTE TeueT.
OHa nameHseT dopmy

n paCTeKaeTCﬂ, 3anonHAs
AHO KacTpronn.

B e — -G

H
Y Ha ©onee cunpp PEXUM

T
eMNepaTypy 8oapl, Yoy

BELLECTBO
N MATEPNATIBL

yBnauLlb, 410 Ha
noBepxHOCTY BOAP! nosiBRstoTCA Ny3sipy —
5TO JKUOKOCT Havana npeapjamaTbcg B nap.
Hakpow kacTptomnto KPbILLIKOW W BbIKIOUN
anuTy npexae, 4eM 5Cs BOA@ UCMapuTCA.
Ckopo BCS TBOA kacTptona HanONHUTCA
napom. He npukacamncs K kacTpione, TaK kax

ropsauui nap obxuraet!

OyeHb CKOPO Thl

HTo npoucxogur

¢ napom?

@ nap 3aﬂOaneT

E BCIO kacTpronio,

- CIM Thbl CHUMews,
n’l)oi::;IJ *Y: OH ynetyuprcs,
B ras [(): ueHie xunkocty
BOAbI BananMep’ Xugkon
Ucnape ap) HasbIBaeTcs
npanmH”eM- Boga, kak
npu TeM?{ TepexoauT B nap

epatype 100 °C.




CO30AEM
KpUCTAnNbL

=

15 MuH n Tpu  Tpebyetcs [oBonbHo

arnaabiBan
Tit KOTAA-HUOYAL P2 : GNP G- O AaR W, HENDIE = CHokko
BHMMaTeanO CTOHOByl-O conb pe3ynesraTon
| ke Buaen kpucrannbt.
Ecnu A3, 3HaunT, Tol Y 5
e
3ToT akcrnepumMeHT OO Tannbl Te6e -
BbIPACTUTH coBCTBEHHbIC KPUC ' NOHARO6L Ty .
* pa6OL‘a;’ ¢
T . ;oBer“OCTb * KyBUnK
OArOTOBKa: R * 2 Yaiiye
LT b; . XOnogunL " 4 6oy e
! ‘ . MoBapentag cony, , SOAG
‘ : fOpbkas copy, * MNlepy e
| _;f\,\ .2(cyan3ar varg)  PaoHTeny
| i CTakana (Heoﬁg3aTeano)
\
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HanonHu oba ctakana Tennoun sofon A0 ' ;
nonoBvHbl. [Jo6aBb HECKOMbBKO MOXKEK COMK ) ' fl
B OVH CTaKaH U HECKOSBKO JNTOXKEK ropbKov }l anvBan |
v i wopue
conwv B Apyroi. Pasmeuiar coflb B KaxA0M | &~ " on tﬂm |'I
cTakaHe Tak, 4Tobbl OHa pacTeopunack | '/ c'n“u':;ro i
v '
| paCTBOPa III

B BOAE. ﬂOﬂquBLUMeCFI KUOKOCTU |
Ha3blBaTCA CONeBbIMN pacTBopamMu. l |

MoxHo 006aBuTh B Kaxablil CTakaH
HECKOSbKO Kanenb MULLIEBOro KpacuTens. Com
“ B aBa 6n
t0fLa. O¢
: . Octa

gﬂMHaKOBb’e npome
TeYeHe Tpex aHey;

O

Monpocu B3POCIOro rnoctaBuTb BTOPOE )

6ntogue ¢ pacTsBopoM B AYXOBKY,

pa3orpeTyto Ao remnepatypsl 140 °C, 4

npuMepHo Ha 15 MUHYT U 0O TeX y,

rnop, noka BCS BOAA HE ncnapuTes. | \
& o 4

7b : AKKypaTHO BbiHb progue ns
g 4 [YXOBKM 1 U3yqV KpUCTansbl B HEM.

—— e — g—
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BELLECTBO
N MATEPUATIBL

Kakyro qpopmy NpUHaNU
KpUCTaNNLI?
Kpuctannsl noBapeHHOW conu
BbIrNAAAT, KaK Kyoukn. Oxu
HasblBaloTcs Ky6uieckumu Kpuctannamm.
B PacTeope, KoTopekIi Tbl cgenan,
Meénb4auniine YacTUUb! conu cmewanuce
¢ Bogow. Mo mepe ucnapenus BOAbI
Ha BO3ayxe Unu B AyxoBKe 4acTuub! conu
CoeanHanuce apyr c apyrom, o6pasosas
bonblwue kpuctannbr. Y KpucTannoe conu |
NpsiMble oYepTaHus 1 Nnockue nosepxHocTy, |
UX YacTUuk! cobuparorcs ; |
aKKypaTHO, B NpaBUNbLHOM T

nopagke.
|
Kpm:‘rannb.,
R 06pagoaa3wneca .
, B8 M MecTe 4 ,\5 UHHYT

c !

4,

Hanei HemHoro pacTeopa ropbKOW COMW
B ABa b6noaua. MocTaBb 0OHO W3 HUX

8 TEnnoe Mecto v nayuan cocToAHNe .
KkpuUcTanos 4epes oAnv N Te e NPpoMexy

BpemMeHu\ B Tedenwne Tpex OHEW.

8

MocTaBb BTOpoe 6nrogLe B XON04WNbHUK.
MpoBepb COCTOAHUE KPUCTANMNOB Yepes
10 MrHYT, 30 MUHYT U OOUH Hac.

OTRUUAHOTCA NW KpucTannet
ropbkoi conu OT KpUCTansnos

noeapeHHoW conu?

[a, kpuctannsl ropbkow conu
no dgopme HAMOMMUHAT UTONKW.

Kak ¥ Kyownueckue KpycTansbl, OHW LS
oTnuuaroTca NPAMbIMY NUHUAMU U P

nOBerHOCTbI-O.
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| e
15mMuHyT Tpebyetcs  CnoxHo

noarotoBkn, MNOMOWbL
30 MUHYT

cmelwmBaHua ' Ix | e
3T10T IKCIEPUMEHT nokaxert Tede, Pe:_,’ynk_’Ta:::B

yacTMLBl B XKNMAKOCTY NOCTOAHHO il sl
ABWKYTCA 1 cTanKUBaroTCA.

= y ri
Crow Basenuwa| | Te6e NOHaRo6 T g - |
—— nonmeH6bWb ‘f * Pabouag cs: 1
JoncTEIM r MoBepxHoCT * Boga '
b S Ba3enMH b * NOXKa
* 2 YucTpie * KYBLY
BaHi * KYCOK Tomkorg
* Miesog; KapTong
* Taguk

i.

1
[ .
Hamaxb 60MbLUMM KONIMYECTBOM BasenuHa | y 6
! OBEDXY BOJOW BTOPYHO aHKky.
kpas GaHOK, 4TOBbI IPU UX COEAUHEHNM ;‘ Hanonkv AoBEPXY BOA :
NOnyYarncs BOAOHENPOHULIGEMbI crnov P e —— =0

BasernHa.

O
/ .

ooy Gatiox BOAoM | C nOMOLLbIO HOXHWL oTpeXb kBaapaTHbIV |
| KyCOK TOHKOFO kapToHa. KapToH LOSPKEH ,-
| BaTh roprbilko BGaHku.

A0 nonosy
Hbl, fo6Gag
: b
HECKonbKo kanens N L OMHOCTBIO NEpexps! /
GaHKK C OKpalleHHOU

r

y

]
(-

N
i8 .~ TMomecTu ero noBepx




DONMXHbI ObITH
coBMmelleHbl
TaK, 4ToObl
goaa He
npocaunsanace

HapyXy

MocTasb 6aHKy C yucTow BOAON B Ta3.
OpHoM pyKon y.nepmvnsaﬁ KapTOH,

[pyrow 0CTOPOXHO nepesepHw BGaHKy

c oxpau_\eHHofd gofion. YCTaHOBM
nepesepHyTYto BaHKy C OKpaLLEHHON BOAOW
Ha 6aHKy C ymcTon BOAOW TakK, yTOOb!

ux pasnensn Kycok kapToHa. OcTaeb HaHkn
B nokoe Ha 10 MAHYT.

3arem
. K
aKKypaTH%e::ﬁa”uﬂ“ﬂepmweaﬂ BaHky
W nuc .
pa3 Tebe T KapToHa
MOXeT NoHapobuTbea ﬂé nl:a aTor
OlLb.




15 mun  1OMOLIL
He TpeGyeTcs i

A TbI MOXelWb  j
CMELWATD

Muorue matepuanbl ﬂpOM3BOL\ﬂTCﬂ nyrem
CMeLUVlBaHVlﬂ pa3Hb|x KOMI'IOHeHTOB. B xoAae
uavilb, 4To
3TUX 3KCI’|epV|MeHTOB Tbl YyBUA ’ Lo Tebe .
HekoTopblé maTtepuanbl CMeLLWlBaIOTCﬂ P ) ous aAOGMTCQ;
eM. Ovag
a HekoTOpbie He CMemMBa‘OTCQ gont MoBepxHocTy * Boga
. 6aHOK « 5 Noxek
Pacturenspoe * MOBapennag
@ O T —— | Macno cone
: | / | ¢ " Myxa
| ‘,Z_-F.-Tifff ——
| I| / :- I \' o
' GaBb COMM |
|

S

Harnew HeMHOro 8oAbl U Macna B DaHKy
1 pasmeluan ux FIOXKOW.

HaxoguT
ca Ha no
npoucxo BeépxHocT
AWT n U Bogel.
M YACTULL Bo OTOMY, YTo yacTuyL, 310
Abi oTTankuearore Macna
A Apyr

Hano g TS0 e
- i
o ;BMM:MCT)/FO Banky BOAo -
oy B Y, 3aTem fo6ags nox

pa) u pasmeruap; iy

CMellanucb nv conb U soaa?
Wk BOAY C CONbIO,

@ [Oa, xoraa cmelunBae
Kaxertca, byaTto conk ucuye3saer.
Ha camom gene oHa npocTo pacTeopsieTcs —
paspenseTcs Ha Menbyanwme 4actuubl,
KoTopblie cmelumBarotca © gopon. Takan

cmecb Ha3biBaeTcH
paCTBOPOM.

Epe———
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B0o3bMMN 4MCTY0 DaHKy ¥ HanONHX
ee BOJOW HaANONOBUHY. [oba

|
Bb B OaHKy |
MOMHYIO NTOKKY MYKW.

BELWWECTBO

N MATEPNATIbL

f
|
| qoGaBk
| “omoﬂmo
| @@% me
e | 605“’ A
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. Hanonuu HMCTyi0 Banky BogoN
I

;;;Znoamy, 3aTem nobasb NATh nomnHwix
| '1 K Conu v pasmewaii ee. Hob6ask

\

— s

'. L€ NATb NonHeIX noxek 1 npogomkaii
. G .H Pasmelunsars. [lo6aengii

He nepecraxer pacTteopsT
|
|

bCH.

-

SO

COnb, Noka oHa

MHoro nu conu pacteopunocs

., B BOAe?
| == MHoro! Ho B Kakon-To MOMeHT,

\ e CKONBLKO 6b! Thl HU pa3meLLMBan,
| _F-——‘f Horo

I o GAHKY il Thl HE CMOXellb 3aCTaBUTb COMb

Hanew 8 4 ;Vo wacna. B Gasb pacTBOPUTLCA B BoAe NOMHOCTbI0. B GaHke

enbHO
ac'rV\T = ' .
1 nepevewat . !

cmelmsaroTca?

o
HeT, conb Heé pacTeopaeTcs j
B Macne, a onyckaeTtcs Ha AH
cocypa. 310 nNponCcXoAnT nmz:gji‘nbl
4yTO Macno He paspensaeT Kpy A
conwn Tak, Kak 3710 penaeT BoAaa.

o
OCTaBLuaﬂc?‘ <

\

NPOCTO HEe OCTAaHeTCA CBOGOAHbIX HYyacTtumy
' BOAObI, YTOObI pa3nennuTtb KpUcTtannbl COJNN.
Macno v conb

\ 4




cmecu f
. ¥ —— e
Cmecy cocToAT U3 aByx v oonee (. ( )

HHbIX . L =="% '
pasHbiX gellecTs, coepue | 3owmu Mowoue [losonero!
npyr ¢ Apyrom. Tebe HaBepHAKa '- He TpeGyeTcA  crioxmo
He pa3 XOTenock pa3penutb cmechb |

TaBnatowune. ¢ Te
Ha coC | 6e MOHAAO6YTCq:
- __' . pa60qag .
NoBepxHocr, CBEXuii
* 3 WicTbie 2 K  HO He
; Batiku OHCepBUpE
BoAa Bypunar | oHeN)
= HaVlHag ”0>KKa . TaSI/IK ar
* YaliHb; .
‘Mo ;’:blm naketuk SVMaMHoe KYXOHHOe
* 1o PeHHas coni OTIoTeHyg 1y,
O PunbTpogan;,
(MODON(eHb“;, W 6ymara Has

!

Haneit B Tpy 6aHky BOAb! A0 MOMOBUHEI. !
[lo6aBb HEMHOTO 3aMOPOXKEHHOTO nnu
CBEXEro ropoLlka B NepByto BaHKy.

UaiiHble NUCTbA U3 NaKeTnka BbIChIMNb . B Aypwnar
BO BTOPYIO. B TpeTbio BaHKy Nonoxu Ase : :
yarHbie NOXKN CONu.

' SN MOXHO NU OTAENUTL
ropolwex?
[a. Oblpo4kH
B Ayplinare AoCTaTo4Ho
maneHbkue, 4Tobbl He AaTb
32 ropoLuKy BbIIUTECA B Ta3
BMecTe C BOAOW.

& [
7 O ¢




BELWLECTBO
] N MATEPUATBI

MpoLeay NonoBNHY CMecH 13 BOAb

1 YanHoro nucTa Yepes Aypuinar. A 3aTem
nponycTyu Yepes Aypwnar MONOBUHY
COMAHOro pacTeopa.

L 4
| Monoxw B Aypwnar eule oaAHo HyMaHOE
é nonotenue. fpouean oCTaTKy CoNAHoro
|
MNonoxu B . pacTeopa 4epes Gymary. Hamo4¥ naneu
nin d)mang)c/)pBL:J::;y%“gaMHoe nonoTeHue B BOAE, npomenmeﬂ yepes PuneTpP.
ye ymary. Npoue I -y
Pe3 ayplunar octaTok YanHow fmgc,f” r 1 oBNVKA -
: - . _ ol s
® 7 MoxHO 11 oTaenuTs con { )
@ 3apepxueaeT v 6YMQXHBIU OT BOZL? Aenutb conb

PUNBTP uYaiHbIe NUCTBA?

HeTs Hen
[a, 3apepxuBaeT. OTBepcTUA Mexay caneHymb:c,;q SynB,,a,-a e
BOMOKHaMMu GyMaxHoro nonoteHua OKa3anack coneng ;7}: OT Noyemy Boga
[OCTaTo4HO Manbl, yTOOb! YAEPXKaTh 4PE3BLIYAIHO Man Ha BK
YaiiHble NMMCTbSA, HO BOAY, KOHEYHO, OHW oTBepcTUS, bl U ne
3apepwaTrb He MoryT.
" _~-~.n-—.ﬂm“““af"‘4-¢—- A o iad s od

yc. Hactuuel conu
KO npoxoasT yepes
R S SREY RN S R S

‘J’*}’J‘l |
ﬁ“]ulh"“




KAK COENATD
soAy npecHo 0

V TBO
MoxHO 1 soobwe pas,nenvn'b EoiRHOR pag P 30 mun TPEOyeTca [loBonsko
? fla — 3T0T aKcnepuMeHT nomolus  Tpyaro

penaeTcs.

Ha conb ¥ soAyY
nomoxeT Tebe

y3HaThb, KaK 310

T
| ebe IOHaa06 g -

| : pa60qa
a
r —_—
| b . m?BerHOCTb ;‘a”Haﬂ NOMKg
Ty N anens
s Kag
! BOﬂa MV!C,‘{a
| | s, * CTakap * Kactpiong
|‘ ggsapeHHag . cbgﬂbra
13N Q Ky MKM
fbaa

" KYBUinH

HanonHu cTakaHd BOAOW 40 NMONOBUHbBL.
[loGaBb YeTbipe 4anHble NoXKK Conv

v pasmeLuan, 4Tobbl conb pacTeopunach.
Y Tebs Nony4nscst ConaHon pacTeop.

‘l 25
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| 48
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MonHOCTHIO HaKpOW KaCTPoITko KYCKOM
donbrnt. Nerko NPYNKMn doonery B HeHTpe
Tak, 4Todb! nony4nnoce nHebonbilioe
yrnybnerve. Monoxu B HEro HECKONbKO

'I ky6UKOB NbAa.




Y6epy KacTprosiio G NnTs! ¥ oTCTaBb

B CTOPOHY Ha 4ac, noka oHa MONHOCTHIO
He ocThiHET. 3aTem ybepy donbry.

B MucCKe JOmKHa oKasaTbCs BOAA.
Monpo6yi Boay B KacTptone 1 B MUCKE.
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OtnwuaeTca nv no gKycy BOAG
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~ BEWECTBO
1 MATEPUASTBL

kacTptone o7 BOALL B Tapenxe?

pfa, BOpa B Tapenke — npecHasn.

Boaa ucnapunack (to ecTb
npeBpamnaCb B nap) OCTaB“VlB conb

g Kactpione, HO Ha xonoaHow ¢donsre Nap
Kouneucvnpoaancn (to ecTb npespaTnncs
g Boay), TaK 4o gcA npecHas goaa crekna
B MUCKY. ITOT npouecc Ha3biBaeTcs
nuc'mnnnuvneﬁ u ncnonb3yeTeA pna
nony4eHna npecHown BoAabl usla.ngpc!(ovn.

b a0t
oy 4

.E-j_‘u'e

non p06yﬁ ... B akcnepumeHTe

no npoBeAeHUIo
ONCTUNNALUN

Thbl YAansn u3 pact
BOpa
Conb 1 nonyvan NpecHyo Boay. £

Ecnu Tb1, Hao60poT, Xouewb NOAY4YUTL
COnb, NOCTaBb KaCTPHONIO C CONAHLIM
pacTBOpOM B Tennoe mecTto. Boaa
OyaeT meaneHHoO ucnapaTbCA
OCTaBnAs Ha AHEe TONbLKO com:..
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OB6epHU NONOCKY tbunsTPOBarnbHON pymaru
BOKPYI K&XOO0TO U3 YeThIPex kapaHpawen \

Tak, 4Tobbl Bymara caelimBanaco . Hanen g - —

c KapaHaalla Ha AnviHy, paBHyto BbICOTE | HaBbicoT YH0 U3 YeTbipex 6anox

GaHKkn. 3akpenu Bymary Ha kapaHfaule - Y 0Kkono 2 cm. 80Ab
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AKKypaTHo OnycTv B kaxayio BaHky
nonocku Gymary OKpaLweHHon yacTeo

BHU3, Tak 4T06bI useTHOE NSTHO okasanoce
NPUMepHo B ogHom CaHTumeTpe nap
NOBEPXHOCTLI0 Bogw. Mposepsiz

BELLECTBO
N MATEPHANBI

uw w
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LIBETA
KanyCTbl

aeT, uTo TaKkoe
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HT NOK TpebyeTtcs [oBonkH
JToT FKCNEPUME oe weno4b — 40/un noMowe  TpyaHo
wcnoTa u uTo TaK b0 KanycTbl.
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Monpocw B3pOCIOro HapesaTb nﬁeHmee
kOoUaHa KpacHOM KanycTbl Ha Ma
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Nobasb HECKOMbKO Kanenb oTbenuasaTens

B nepsyro DaHKy ¥ pasmeLuan.
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Ot6enusatenb — 370 Weno4b.
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HobaBb Heckonbko Kanenb NMMMOHHOro -

co
Ka BO BTOpyto BaHKy v pasmeluari
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Kak NUMOHHLEIN cOokK

MOBAUAN Ha (PUONETOoBYHO
soay?

OH penaet BoAy KpacHOM.
JINMOHHbLIA COK — 3TO KUCHoOTa.

OH npeBpaTvm ct)wone'roabm u
g 3eneHbl, a 3aTemM B KenTbln.

RCMCTBOBGJ‘I Ha OKpGL\JeHHYI-O

BeT

89

BELLECTBO
N MATEPUATBI

L

MonoX HaiHyH MOXKY COAb! B TPETLIO
HaHKy W paameluan.

Kak coapa nosnusana

Ha uoneTosyro BOAYy?

OHa npeBpaTuna gmoneTosbIit LBeT
KOTOSOceH:"“- Copa — 3To BewecTRo,
e peBpallaeT Boay B LeNoYyb.
il Ad, KOHEYHO, He CTAHOBMTCS TaKOW

LHOM LWenoYbto, Kak oTbenuBaTens.
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Numorrstn & fenabas

COK —
CUnbHas e

Wenouve

VA3meHaa CBOW LiBET, kanyctHasa BoAa
foKa3biBaeT, ABNAeTCA N BeWwecTBO
KUCMOTON UMK LWENO4bIO. Takue

BellecTsa, KakK KanyCcTHas BOAA,
Ha3bIBaOTCA MHAUKaTOpaMu.




Mpoueau 06pasorasyy
CbMﬂprOBaﬂbHle Oym
CTakaH. XXugkocts Te6
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Xpumuyeckan peakuu

KoTOpOM OfHMW gelyecTB
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Hanen noncrakaHa Mornoka v nobasb
TyAa ABE CTONOBbIE NOXKN yKkcyca.
Monoko pacnagercst Ha Xnornba.
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Kak B3aUMOAEUCTBYHOT YKCYC
. U MONOKO?
OHU hOPMMUPYIOT HOBOE, MOXOXEE Ha
nacrty BeLliecTBO. BelijectBO B MOJS10Ke,
KoTOopoOe Ha3biBaeTCA KasewuH, BCTyrlaeT
B peakLuio C yKCycOoM, B pesynbrare 4ero
obpasyeTcs HOBOE BeLecTBO, KoTopoe
no mepe BbiCbIXaHUA CTAaHOBUTCH O4YeHb
TBEpPAbIM, KaK nnacTuk.
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ecny XoYeuy
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BcTaeb
BOPOHKY
B ropJibilLKO
Lapuka.
AKKypaTHO
HacbiNb ABE
CTONOBbLIE
FIOXKKW coAbl
B BOPOHKY

N CTPAXHN
ee B WapwK.

—— Hanen
B By Tbisky YKCyca Ha BbiCcOTy
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CM. 3atem aKkypaTtHo 3
Ha ropnsiwke 6yTeinku
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ANEKTPUUECKAS
ny3bIpbKOBAA MaALIUHA
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'Ta Tbi ye

3TOro 3KcnepnmeH
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: go pa3busaeT goAay Ha

KaK 3neKprqec1'
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OTpexb KBadpaTHbIA KyCOK KapToHa,
KOTOPbI B LWXPUHY ByneT NpUMepHo

Ha 2 cm Gonblue, Yem oTBepcTue BaHkn.
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HanonHun 6axKy BOOOW HanonoBuHy.
3aTeM NonoXxun cBepxy KapTOHKY ey
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VeTaHoBw BaTapeiky Tak, UTobe
ee KOHTaKTb! Kacanichb rpudpenein 0Boux

KapaHaawen.
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Tz BMAMLWD MY3LIPbKUA?

@ ManeHbkue ny3bipbky,
nosiBnAKOWMeECA HA rpuchenax

kapaHaawen v nogHumarowmecs
K MOBEpPXHOCTN, — 3TO ny3bIpbKN
kucrnopoaa u BoAoOpOAa. 3710 ABA
XUMHUYECKUX InemMenT
COCTOMUT BOA
korga rpudent KapaH
ONOXUTENbLHOIO KOHT
a sogopon — Koraa
oTpuLaTenbHoOro.

BELLECTBO
Y MATEPUATTbI

' Jo6aBbL B Boay conm,

pasmellan 1 NOBTOpMU
3KCcnepuMeHT. BAoOXHU

BO3AYyX Haa 6aHKkon —
YyBCTBY€ELWb 3anax

xnopa, Kak B SacceviHe? Xnop —

|
OOWUH U3 3NeMEeHTOB, U3 KOTOPbLIX

COCTOUT NoBapeHHasn conb. Koraa

Tbl gobaBnfAeLb CoMb, XIiOp NPOXoaAUT
Yyepe3s rpudgens, NcAcoOeANHEHHEIN

K NONOXUTEeNbHOMY KOHTAKTY.

a, U3 KOToOpbIX
a. Kucnopoa BblAennaeTcs,
pawa kacaeTtcs

akTa 6aTapeviku,

ey .
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cNOBAPD

ATOM — camMasi ManeHbKasi cCocTaBHas 4acTb
XNUMUYECKOTIo aremMeHTa.

A3zoT — ras, KoToporo 6onblue Bcero B BO3ayxe
(78 %).

Benbii cBeT — CBET, KOTOPLIN COCTOUT
N3 MHOXeCTBa pa3HbIX LBETOB, CMeLUaHHbIX
Apyr ¢ gpyrom, Hanpumep ceet ConHua.

Fopsaunih cBeT — CBET, KOTOpPbLIA UCMNycKaeT
OYeHb ropsa4uin obbekT, Hanpumep ConHue.
Talke BMecTe CO CBETOM vicnyckaeTca TEMMo.

HaBneHve Boabl — aaBnexHve, BbI3BaHHOE
BECOM BoAbl. Yem rmybxe norpysutsca B BoAy,
TEM Bbllle AaBMeHue.

HaBneHne Bo3gyxa — gaBneHue, KOTopoe

OKasblBaeT Macca Mens4anLmnx 4acTul, Bo3gyxa.

HeTexkTop — npubop, no3sonsALWniA onpenensTs
Harnm4ue aNeKTPUYECKOro ToKa B Lienw.

Aeunben (nb) —
rPOMKOCTHW 3BYKa.

-

eAuHULa n3MepeHus

AvcTunnauua — npouecc pasaeneHns
XWAKOro pacteopa Ha COCTaBMsoLLME NpK
NMOMOLLM BbiNapuBaHUsA 1 KOHAEHcaLUum.

3BYyKOBble BOJIHbI — BUGpaLun B Bo3ayxe,
KOTOpble JOHOCHT 3BYKM [0 HaLLUWX YLLEN.

W3onatop — matepvari (Hanpumep, pesuHa),
KOTOPbIA HE MPOBOAUT 3MIEKTPUHECTBO.

WUcnapenne — npouecc, NPy KOTOPOM BO BPEMS
HarpeBaHusi MOMeKysbl BeLLecTBa nepexoasT
3 KMOKOro COCTOSIHUS B ra3oobpasHoe.

Kncnota — xumunyeckoe BeLLECTBO, YPOBEHb
pH KoTOpOro MeHblue 7. 2

Kucnopopa — ras, 6es KOTOporo HEBO3MOXHa
KU3Hb Ha 3emne. Bosayx Ha 21 % cocTonT
13 Kucrnopoga.

KonpgeHcauusa — npouecc nepexoaa rasa
B KMAKOCTb MO Mepe OCThIBaHUS.

MarHuTHOe norie — NPoCTPaHCTBO BOKPYT
MarHuTa, BHyTpW KOTOPOrO MOXET ObITb
3adpmKCMPOBaHO HanyMe MarHUTHOM CUMbI.
ANEKTPUYECKMIA TOK CO3OaeT MarHUTHOE norne.

; MaTepuan — T0, 13 yero caenatbl

OKpy>xatoLne Hac npeametsl. Matepmansl moryT
ObITb HaTypanbHeIMU (Hanpumep, AepeBo) Unu
CUHTETUYECKUMM (Hanpumep, NonmacTep).

MoneKyna — HEeCKONbKO aTOMOB, COG,EI,I/IHeHHbIX

APYr C APYrOM XUMWUYECKOW CBA3bIO.

O6TeKkaeMoCTbL — CBOICTBO NpeaMeTa,
KOTOpOe NO3BONSAET eMy OBUraTbCSH
CKBO3b BO3QYX NN BOAY C MUHUMANbHbIM
COMPOTUBNEHMEM.

OnTnyeckui
Unn npoueccam, CBA3aHHbIM CO CBETOM,
nepegadven ob6pasos N TOMy, kak Mbl BUOMM.

OTtpaxeHune — npouecc, Npu KOTOPOM CBET
CTallKMBaEeTCs C OYeHb MaaKoin MOBEPXHOCTLIO
M OTCKaKMBaeT OT Hee.

MapanneneHas uenb — anekTpuyeckas uerb,
B KOTOPOW B OOHO 1 TO XXe BPEMS OAUHAKOBOE

" KONMM4YecTBO SNEeKTPpU4eCKoro Toka npoxoaunTt

Yyepes.ABa obbekTa, HaNpUMEp, ABE NaMMOYKM.

MurmeHT — cMechk pasHbixX LIBETOB, KOTopas npu
HanoXeHun NpeBpaLlaeT oauH LBET B APYroMn.

lNnaBy4yecTb — cnocobHOCTL NpegmeTa ¢
YAEPXKUBATbLCH HA NOBEPXHOCTU BOAbI, €CMU -..
cuna BelTanknBaHWs paBHa ero Becy uim
Bonblue, Hero.

NMnaBneHme — npouecc, nbm KOTOPOM TBEPAbIA
npegMet npeBpaLiaeTcs B XXUOKOCTb.

NoBepXHOCTHOE HaTAXeHue — gBneHune,
noseosnsLiee HebonblUM 0ObeKTaMm
YAEPXKUBATLCA Ha MOBEPXHOCTU BOAbI.
Monekynbl BoAbl HA MOBEPXHOCTU
NPUTArMBAIOTCH OPYr. K APYyry U co3aatoT
TOHYaNLWYLO NIIEHKY.

MNocnepoBaTtenbHas Lenb — aneKkTpuyeckas
LieMb, B KOTOPOW TOK NPOXOAMT CHavyana yepes
O4WNH ODOBEKT (HanpuMmep, NammnoyKy), a 3aTem
Yyepes apyrown. = -

MNMpoBoAHUK — maTepuan (TakoW, Kak
Mefb), Yepes KOTOPbIA XOPOLLO NpoXoauT
ANEKTPUYECKUIA TOK.

MpuHuun BepHynnNu — 3aKoH, cornacHo

KOTOPOMY BbICTPO ABUXKYLLMIACA BO3AYX MMEET
Bornee HU3Koe JaBneHne, 4em ABVXKYLLMIACA
MELNEHHO.
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PacTBop — oaHOpoaHasi CMeCb, B KOTOPOU
4yacTuLbl ra3a, Mnyu TBEPAOro Tena nepemellaHbl
C YacTuuaMm XUOKOCTW.

Peakuus — xuMu4eckoe n3MeHeHune, npu
KOTOPOM OfIHU MaTepuans MpeBpaLatoTCs
B Apyrue. Hanpumep, korga yKcyc BCTynaet
B peakLmio C COAOW, BO3HWKAET ABYOKNCh
yrnepopaa.

Pedpakumsa — NCKpUBIIEHE CBETOBbLIX JTy4en
Npu NPOXOXAEHUMN NX Yepes Kakoe-TO BeLecTBO,
Hanpumep, Yepes Bo4Y.

ConpoTuBneHune Bo3ayxa — AaBnexHue
BO3AyXa HaBCTPeYy ABWXKYLLEMYCH OOBEKTY.

Touka 3amep3aHusa — Temneparypa, npu
KOTOPOM XUAKOCTb NepexoanT B TBEpAoe
COCTOSIHME.

Touka KuneHusa — TemnepaTtypa, Npu KOTOPOU

KNOKOCTb NMpeBpallaeTcs B ra3 nNpu HarpeBaHnn.

XonogHbIA cBeT — BWA CBETa, KOTOPbIN
He AaeT Tenna.

CNOBAPb

LiBeTa cnekTpa — LBeTa pagyru, Kotopble
MOXHO YBUAETb, koraa Geneiit cBeT pasbueaeTcs
Ha cocTaBnsoLlne.

LLlenoyb — xumMun4eckoe BELLECTBO, ypOBEHb
pH koToporo bonblLie 7.

AnekTpuueckuin 3apsaa — 3T0 CBOWUCTBO Terl,
nposiBnsAoLieecs B CNOCOBHOCTM co3aBaTtb
BOKpYr cebs anekTpuyeckoe none u 4epes Hero
BO3[EMNCTBOBATh Ha Apyrve 3apsKeHHble Ten

AneKTPOMarHUT — MOLLHbIZ MarHnT, KOTOPbIiA
NPOSIBINAET CBOW CBOWCTBA TOMBbKO TOTAA, Koraa
yepes Hero NMPOXOAWT SNEKTPUUECKUIA TOK.

JnemMeHT — NPOCToe XuMmnyeckoe BeLeCTBO,
KOTOpPO€E COCTOWUT TOSIbKO U3 OAHOIO BUAA
aToOMOB.

lkana pH — cuctema namepeHus Toro,
HaCKOMbKO KUCMOTEH UMW LWenoYveH pacTBop.

TpebyeTca HOMOI.ub U BO3MOXHbIe @
oMOuS onacHocTU JIN
- A

Bce AKCNepuUMeHTL; pPaccunTaHpi
:a TO, 4To ux cmoryr Aenartb geru
‘ l?cﬂnﬂ npoBeaeHus HeKoTopbIx :
€pUMeHTOB UM noTpebyercs
NoMowb 1 HabnogeHye. Takue
IKCNepuMeHTL| NoMeueHb! 3Hay
«Tpebyercs MOMOLb», X
Mpoyture UHCTpP

YKUun Bm
YeM HavaTek, u n ecre npexae,

oMoruTe pebeHky

cobpaTb Heobxoanmoe 06
Ha6niopaiite 3a TeMm, ka
Ucnonw3yer o6op
3KCnepumenr,

,S:)l Toro, kak pe6eHok npucrynur
: PoBeaeHuto JKCnepumeHTa
H

yoenutecs, yro AfNMUHHbIe Bonock;

ne
. ce csucammue Aetanu ogexnabi
YOpaHbI u 3aKpenneHpl.

opynoBaHue.
K pebeHok
YAOBaHUe u nposoguT



