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HTO M3yuaer
XMMHUa?

XuMMs — 3TO HayKa, KOTopasl M3yvaeT CTpOeHHe

M CBOMCTBA BELLECTBA, @ TaKXXe BCe M3MEHEHMH,

KOTOpbi€é C HMUM NMPOUCXOAAT.
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NnoueMy XxMMHMa BaXxHa?
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Ckopee Bcero, B TBOeM NpencTaBNeHuM
YUYEHBIN-XMMHMK — 3TO YeNoBeK
B 6enom xanate, KOTOPbIH TOMbLKO
TeM M 3aHMMAeTCs,, YTO CMeluMBaeT
pa3nMyHbie XMAKOCTM B Nnabopatopum...
- Ha caMmoM fpiene 3TO HEMHOro He TaK.
C XMMMYECKMMM MPOLLeCCaMM M pPeaKUMaMM
Mbl CTaNIKMBaeMCH e)keaHeBHO. Bpauu,
cdapMmaLeBTbl, 6Guonorn M NIOAM HEKOTOPbIX -
APYrMX npodeccHi M3y4aloT XMMMIO
NOCKOHANbHO, HO Ka)XAblM M3 HAaC [OMKEH
MMeTb XOTs 6bl obuiee npeacTaBneHne

XMmMmMa — opjHa
006 OCHOBHbIX MOJIOXKEHHSAX 3TOM HAYKM.

M3 HayK, KOTOpPbIe

NMOMOraloT HaMm
onMcatb M OBBLSACHUTBL

OKPYAIoWMH MMP.



HTO TaKoe BellecrBo?

BewiectBo — 3TO TO, M3 Yero COCTOAT ab-
CONIOTHO BCe OKpYXKalowme Tebs npeaMerst:
NMUMCbMEHHbIM CTON M KPOBaTh, KOMNLIOTEP M
TeneBn3op, BO3YyX, KOTOPbIM Tbl AbIWMILb,
NPOAYKTbl, KOTOpPbIe ynoTpebnsellb B MMLLY.
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CrpoenMe Beljecresa

MepBbIM, KTO cpaenan BbIBOA O TOM, 4YTO BCE Be-
LLLECTBA COCTOST M3 OYEHb MAaNEHbKMX 4YacTu, Bbin
ppeBHerpeyeckmn yuyeHbit [emokputr. OH Hassan
3TU YacTuUpbl aTOMaMM, YTO B NepeBofe C rpeve-
CKOro O3HayaeT «HefenMmble».

ATOMbI MOTryT COEOMHATLCS APYr C JAPYrom M ob-
pa3oBbIBaTL MOMNeEKynbl. B gaHHOM cnydae aTombl

/
>
b4
L 4
Vw YMECTHO CpPaBHUTb C 6YKBaMM moboro asbIKa.
’/
»
" 4
S
»
’

Cornacucb, 4TO M3 OOHUX M TexX Xe BYKB MOXKHO
COCTaBMTb MHOFO PasHbiX CNoB. o ke npoucxo-
OMT M C aToMamu: obbepuHsasicb ApYr C OPYrom
B PasfMuHbIX Bapuaumsx, oHn obpasytor Hecumc-
NEHHOE KONMYECTBO BELLLECTB.
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ATOMbBI

HAaCTOJNIbKO Malbl, :‘ : CTPOEHME ATOMA
YTO UX HeNb34 CQ o . HecmoTpsa Ha cBou KpPOXOTHble pas-
YBMAETb AaKe "7‘ / Mepbl, aTOMbI COCTOSAT M3 elle bonee
B 3neKTpOHHbII71 g MEnNKMX YacTuL,: 3NEeKTPOHOB, MPOTO-

HOB M HEUTPOHOB.
MMKPOCKON. = entporo
MpoTOH — 3TO MONOXMUTEenbHO 3aps-

JKEHHasl 4acTuLa, PAacCMoNOXeHHas B
LeHTpe sagpa.

B vx,e,H/vae, AMNOMA
HAX0guIMLIL  9Lgpo,
b cocmald KOM0p020
%xogsuv\, NpOrMOH L
w H,e,fk,m,f)um)

A IARKIMDOH L
%pwowu %onpxazzz
segpa

Z
CTpoeHMe aToMa MOXKHO
CPaBHMTb C YCTPOMCTBOM
ConHe4YyHOM CHCTEMbI, rge

aapo — 310 ConHue,

a Bpalwjalowmecs no opburam
3NEKTPOHbl — TMJNAaHEeTbI.
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Pasmep 3neKTpoHa pa)xe
CNOXHO npeacTaBuTb. Ero
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OnNeKTPOH — OTPMUATENBHO 3apsXEeHHas 4acTuua, KoTopas Bpa-
waetcs Bokpyr sppa. CKopocTb BpalleHMsi HacTOMbKO BenMKa, 4YTo
yuyeHble He moryT co 100%-HoM yBepeHHOCTbIO YKasaTb MX TO4YHOE
MECTOPACMONOMXEHUE B OTAEMNbHbIK MOMEHT. DNEKTPOHbI NPUTAr1Ba-
fOTCSl K 94PY MOMOMMTENbHO 3apPsXEHHbIMM NpoToHamu. Ecnn atom
COAEPXMT OOMHAKOBOE KOMNMYECTBO 3MEKTPOHOB M MPOTOHOB, OH
CUYUTAETCS HEWUTPAnbHbIM.

HentpoH He nmeet 3apspa. KonmyectBo HEMTPOHOB BnMseT nuLlb
Ha Maccy M PagMOaKTMBHOCTb aTOMa.

o cepepuHbl XX B. y4eHble CYMTaNM HEWUTPOHbI M MPOTOHbI CaMbl-
MU MEeNKMMM 4Yactuuamu Bo BceneHnHou, opgHako B 1964 r. BHyTpH
MPOTOHa M HenTpoHa bbinu obHapy’KeHbl HoBble, ewe bHonee ma-

NNEHbKKWE 4YacCTHULbl — KBAPKMH.




MoixeT 6bITb, Thbl
CnbIlan, Y10 BOAY
MHOrga Ha3bIBalOT

B COOTBETCTBMM

C ee XMMMYEeCKOM
chopmynom: «Aw aea
o». A BbIrNAAMT 3Ta
¢dopmyna taxk: H,O.

Moaersya gogm, H,0:

H — amoan gogopoga,,

g A
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XUMHUYHECKAS DOPMYIJIA

Ha cerogHs ussectHo HemHorum 6onee 100 pas-
fIMYHBIX TUMOB aTOMOB, HO BELLECTB, KOTopble
Hac OKpY»alT, — Munnmapapl. Takoe pasHo-
obpasre MOXHO OOBICHWUTb NMULLb TEM, 4YTO BCe

BelLlecTBa o6pa303aHb| Pa3nnyHbIMKU MOTIEKYIaMM,

NPUMYeM COOTHOLLUEHME AaTOMOB B MOMeEKynax pas-
HbIX BELLECTB OTNMYaeTcs.

CrpoeHune nobor monekynbl APUHATO 3anucbiBaTb
B BMAE XMMMYECKOM (POPMYMbl, KOTOpPasi rOBOPUT
O TOM, KaKMe 3MEeMEHTbl BXOAAT B COCTAaB 3TOro
BELLECTBA M KAKOE KONMYECTBO Pa3fMyHbIX aTOMOB
COAEPXNUTCS B OOAHOM MOreKyne.

Tbl y>Ke 3Haelwb, YTO B MONEKyne BoApl comep-
dUTca 2 atoma Bopopopa u 1 aTtom kucnopopa.
A BOT B Monekyne yrnekucnoro rasza 1 atom
yrnepoga M 2 — kKucnopopa. Monekyna conu
TaKXXe [OBOMbHO MPOCTas: B €e COCTaBe Mo Of-
HOMY aToMy HaTpus M xnopa.

3aNnoMHM: CXeMaTHYECKM MONEKYJbl
n3o6paaloT B BuAEe LUAPMKOB,
COeAMHEHHbIX APYr C APYroMm.
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monekyny, Tebe
* UBETHble XeneunHble * pepeBsHHbIe _ HYXXHO onpeaenmrbCca
N MapmenagHble 3y6ounCcTKM ¥ C uBetamMM KOHdeToK

KoHdeTbI

* Tapenka
e ———"-
Xon onbita
OnbiT 1
. HauHn «cnapkue» akcnepumeHTbl ¢ NMPOCTOM U U3BECT-
Hou Bcem cpopmynbl — H,O (Bopa). Tl yxe 3Haewws,

4YTO MOMNEKYyna Bogbl COOQEPXMUT 2 aToMa BOAOPOAA M
1 atom kucnopopa. Bosbmu pBe KOHpeTKM cuHero
LBEeTa MU OJHYy — KpacHoro.

. CoegnHn nux pBymMs 3yHouMCTKaMM, KaK MOKAa3aHo Ha
PUCYHKE, M aKKYypaTHO MOMOXMM Ha TaperskKy.

OnbiT 2
. Co3pan monekyny yrnekucnoro raza — CO,. Monekyna yrnekuc-
noro rasa copepXut 2 atoma kucnopoga u 1 atom yrnepopa.
Bo3sbMu gBe KOHMETKM KpacHoro upeTa MU OfHy — 3€eNieHOoro.
. CoepnHn nx 3ybouMcTKamM, KaK MOKA3aHO Ha PUCYHKE, M aKKy-
[PaTHO MOMOXM Ha TapEerkKy.

BHUMAHME!
Te6e noHaao6arca , Yrobbl cnenathb

ANS aTOMOB.
Hanpumep, atom
Bogopona 6yaer

CMHEro LBeTa, aToM

KMCnopoja — KpacHOro,
a yrnepopa —

3eneHoro.



OnbitT 3
1. A cenuac cospanm monekyny mertaHa. Popmyna atoro
rasa — CH,. Monekyna metaHa copepxuT 4 atoma
Bopgopopa u 1 atom yrnepopa. Bo3bmu yetbipe KoOH-
deTkM cuHero uBeTa U OgHYy — 3€eneHoro.
2. CoegnHn nx 4YeTbipbMa 3yHOUMCTKAMM, KaK MOKA3aHO Ha
PUCYHKE, M aKKYpaTHO MOMOXM Ha TaperskKy.

UOEA!
Tbl MOXelb caenatb HECKONbKO MONEKYN
BOAbl, YINIeKMCNOro rasa M MeTaHa
M NONPOCHMTbL poauTENnex MM ApPY3eM Yyragarb,
rae Kakas monekyna. Kto npaeunbHO yrapgaer,
nonyuut cnagkmm npm3! Tel goraganca Kakom!
KoHeuyHO, 3Ty Monekyny!

TPH COCTOSIHUSA
BElllecTBa

Tebe HaBepHSaKa M3BECTHO, YTO KaXX[jo€e OKpYyXKailollee HacC
BelleCcTBO HaxogMTCd B OAHOM M3 TpeXx COCTOSIHMM: TBep-
AOM, XXMOAKOM U ra3006pa3H0M.
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B ueM pasHMua
MeXAY XXHUAKOCTSMM,

rasaMm 1 TBepAbIiMM
TenaMm?

OTtnnuntenbHasi OCOBEHHOCTb KMOKOCTM 3aKnovaeTcs
B TOM, 4YTO Tbl 6€3 Tpyga MOXELb Mepermtb ee M3
OfHOM eMKOCTM B Apyryro. M He BaXKHO, CKOMbKO pas
M B KaKyrO €MKOCTb Tbl Oypellb nepenuBatb uA-
KOCTb, — OHa B NMtobom crnyyae npumeT PopMy Toro
cocypa, B KOTOPOM HaxopMuTcs.

3anoMHMu: TBepAable Tena

COXpaHSAIOT M (hopMy, U ObbeM.

B oTtnuuve oT BewecTB B TBEPAOM COCTOSIHMM, Fa3o-
obpasHble MOryT MEHsITb CBOIO (POPMY. DTO MOIKHO
Habntopatb, HagyBass OObIYHLIM BO3AYLUHLIM LUAPMK.
Bonee Toro, raz MeHseT He TOMbKO (POPMY, HO M

3anoMHuM:

YXMAKOCTb
MOXET MEeHSTb
¢hopmy, HO ee
obbem Bcerpa

ocTaeTrcs

NMNOCTOSHHbIM.

3anoMHM: ras
npuMHMMaeT popmy
TOro Cocyaa,

B KOTOPOM
HaxoOAMTCH, 3aHMMas
npM 3TOM BeCb
obbem.




B otnnume or MOJNEKYJ1 TBepOoro Teja, MOJeKYylbl }KM,D,KOCTeﬁ

pPa3sMeLLaloTCs BeCbMa XaoTMHYHO. A TaK KaK CTPOrMM nopspaoK
MOCTPOEHMS MM HE CBOWMCTBEHEH M MOMEKYIbl MErKO CMELLaroTCs
OTHOCHTENbHO JPYr ApPYyra, TO U MEepPenuBaTb XMOKOCTU M3 OOHOrOo -
cocypa B APYrou He cocTaBnsieT HMKAKoro Tpypa.

MPOBEAM SKCIMNEPUMEHT
«ABMXKEHUE MOIJIEKYJI
BOAdbl»

Tbl Korpa-HMbyab 3apyMbIBaNCs Haf TEM,
B KaKoW BOAE MOMNEKyInbl ABMKYTCS Obl-
cTpee: B xonopHowu unu ropsyen? Y tebs
€CTb BCE LUAHCbl OTBETUTb Ha 3TOT BOMPOC

NPy MOMOLLM MPOCTOro onbiTa!




Te6e noHano6arca
FY e

®* nMuneTKa

L 4

* 2 npo3pauyHbIX
CTaKaHa

r

* ropsyas Bopga
* xonopgHas
* LBETHblE MULLEBbIE BOAA

KpacuTtenu

Xon onbita
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3. Habnropai 3a Tem,
YTO MPOMCXOAMT B
cTakaHax.

floueMy TaKk NPOUCXOAMUT?

B ropsiien Bofe MONEKYnbI
nepemellaloTcs ¢ 6onbluei CKOPOCTbIO
M, COOTBETCTBEHHO, ObicTpee

2. B kaxgbimM ctakaH Kan-
HM NMUNETKOM MO OOHOM
Kanne KpacuTerns.

1. OpgMH cTakaH Hanorn-
HM XONMoOOHOM BOOOM,
BTOPOMU — ropsiyen.

Y10 npoucxoAuT?

Ecrm Tbl 6Gypewb
O4YeHb BHMMATENbHO

Habnmogatb 3a o6oMmu

CTaKaHaMM, TO 3aMeTHMLLUb,

YTO Kanng Kpacutens ObicTpee

pa3songercs no ropsyen Bopje,
YyeM MO XOJNOJHOM.

OKpALUMBAIOT BOAly B CTaKaHe,
B TO BpeMs KaK B XOJIOAHOM Boje
MOnEeKynbl NepeABMraloTcs ropasao
MefJieHHee, M NO3TOMY Ha OKpAaLUMBaHME
BOAbl TpebyeTca 6Gonblue BpemeHM.
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NIABJIEHUE U 3AMEP3AHME

TBeppoe BeLLECTBO MOXET MPEBPATUTLCS B XMAKOCTb. DTOT MPOLLEeCcC Ha3blBa-
eTcs NnaBfeHMEM, a TemMnepaTypa, NPu KOTOPOWM 3TO MPOMCXOZMT, CUMTaeTCs
TeMnepaTypou nnasneHus.

Moyemy ke BeliectBo nnaButcs? [pu NOBbILLEHMM TeMnepaTypbl MOMEKYrbl Ha-
UMHatOT ABuratbecsi BbicTpee M valle ypapstbcs gpyr o gpyra. Mx sHeprus no-
CTENEHHO YBENUYMBAETCS, NO3TOMY BELLECTBO B COCTOSHMM

© U3MEHUTb CTPYKTYPY M MPEBPATUTLCS B YKMAKOCTb. :
O6paTHbil Npouecc — MNepexof BeLlecTBa U3 XKMAKOro 3anoMHM:

COCTOsIHMA B TBEpOo€ — HAa3blBAETCH KpVICTaﬂﬂH3aLlMel:i. Temneparypa

TasiHMS
(nnaBnenms)
nbaa — 0°C.
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CraHpaprHoe
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3arnoMHM:
Temneparypa
KMNeHMS

BOAbl —
+100°C.

Cybnmmaumnsa — 3TO nepexoj BellecTBa M3 TBEPAOro COCTOSIHMS
B rasoobpasHoe, MMHYS uAaKoe. B KauyecTBe nNpuMmepa MOMHO
NPMBECTM TaK Ha3biBae€MbIH CYXOH nej — TBEPAbIM AMOKCHA yrnepopa .-
CO,, KOTOpPbIM NPM KOMHATHOM TeMnepaType NpeBpallaeTcs B nap.

LNecy6bnumaumna — obpaTHbIM npouecc, T.e. NpeBpalleHHe BellecTBa

u3 rasoobpasHoro cocrtosiHus B TBepgoe, 6e3 »muakon casbl. Mpumep -

AecybnMmaumMM — MHEM Ha NMOBEPXHOCTM 3eMNM, TPaBbl, BETBAX
NepeBbeB: M3 BOASHOro napa obpasyloTcs TBepAble KpUCTannbl MHes.

COCTOSIHME

Yto Takoe craHpapTHOe cocTosHHe!?
YueHble MCronb3ytoT 3TOT TEPMMH Ans
OMUCaHUsi COCTOSIHUSI XMMMUYECKOro are-
MEHTa MNM BeLLecTBa MPM KOMHATHOM
Temnepatype (25°C) u paBneHum B opHYy
atmocdoepy.

BornbLUMHCTBO 3neMeHTOB B CTaHOAPTHOM
COCTOSHMM HAxopMTCsi B TBEPAOM BuAE,
Hanpumep 30110To, cepebpo, Keneso u
MHorue ppyrve. HekoTtopbie mpu Kom-
HaTHOM TemrepaTtype SBMsStOTCS rasamu
(kvcnopog, asort, dprop, Bogopoa). Ogn-
HaKO ecTb [OBa 3MEMEHTa, KOoTopble B
CTaHOAPTHOM COCTOSIHMM — YKMOKOCTM.
ST10 6pOoM M pTYyTH.

MUHTEPECHBIE DAKTbI
- Korga ropHbie nopopgbl
BYJIKAHOB CMJNIbHO HarpeBaloTCH,
OHM NpeBpaLLaloTCH
B YXMAKOCTb, Ha3blBaeMmylio
MarmMoM MnM naBOM.
- Echim oKMMmaTb ras, ero
MONEKYNbl HaCTONbKO
npubnusarca Apyr K Apyry,

' YTO BELLECTBO CTAHET YXMAKMM.

* MpupoaHbIM ras nocrynaer
B HallM fOMa B razoobpasHom
COCTOSIHMM, HO OKeaHM4eCKMe
TaHKepbl NepeBO3dT ero B BuAae
wuakoctn. [lenaerca 310
AN 3KOHOMMM MecCTa.
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