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Yto nayuaer xsumuma?

XuMna — 310 HaykKa, KoTopas
M3yYyaeT CTpOeHME U CBOMCTBA
BellleCcTBa, a TaKXe BcCe U3Me-
HEeHuA, KOoTopble C HUM MNpouC-
XoAAT.

NMOYEMY XMMUA BAXKHA!?

XuMna — 3TO YacTb Hawei xusHu. DapmaleBTaM HeobXOAMMO 3HaTb ee, 4TOOLI CO3jaBaTh Mpenapa-
Tbl, KOTOPblE€ MOMOralOT HaM CrpaBnATbCA ¢ HGonesHaMu. MHxeHepaM 3Ta Hayka HyxXHa Ania pa3paboTku
HOBbIX MoJenel ObITOBOM TEXHUKWU, HanpuUMep TENEBU3OPOB U COTOBbIX TenedoHos. [losapa u3yvator
M3MEHEHWA, NpoucxXodAlme C MPOAYKTaMW BO BPEMA MPUrOTOBMIEHUA Pa3nuyHbIX Onog. Xumua Hawna
LUMPOKOE MPUMEHEHME U B CENbCKOM XO3ANCTBE: C €e MOMOLUbIO Y4YeHble CO34at0T yAobpenusa Ans
MOBbILLEHWA YPOXANHOCTM Pa3fIUYHbIX KyNbTYp, @ TaKKe CreuuanbHble BUTaMUHHble J00aBkM AnA ynyd-
LLIEHWUA MUTAHMA >XMBOTHbIX.

Ckopee ecezo, 6 meoem npeod-
cmaesieHUU Yy4YeHbllU-XUMUK —
3mo 4YesiogeKk 6 benom xana-
me, Komopbil MoOJIbKO mem Uu
3aHumaemcs, Ymo cmewuedem
pasnuyHblie >Kudkocmu e na-
6opamopuu... Ha camom Oene
3mo HemMHo20 He mak. C xumu-
YecKUMU npoueccamu u peak-
UUAMU Mbl CMAJIKUBAEMCA eXKe-
OHeeHo. Bpa4u, ¢papmaueembi,
6uonozu u smodu HeKOMopbix
opyeux npodcpecculi usy4arom
Xumuto OOCKOHAJIbHO, HO KaX-
Obili u3 Hac Oo/mKeH umemb
xomaA 6bl obwee npedcmasrne-
Hue 06 OCHOBHbIX NOJIOXKEHUAX
amou Hayku.

Xumua — o0O0Ha u3 Hayk, Ko-
mopbie nomozarom HAM onu-
camb u 06bACHUMbL OKpYyXato-
wua mup.




YtOo Takoe BeuecTeo?

BewectBo — 310 TO, M3 Yero
cocToAT abconioTHO BCe OKpY-
»awowme 1eba npeamertbl: NUCh-
MEHHbIA CTON U KpoBaTb, KOM-
nbloTEp U Tenesusop, BO3AyX,
KOTOPbIM Tbl AblLUULLb, NPOAYK-
Tbl, KOTOpble ynoTpebnsaelwb B

nuLly.

MepBbiM, KTO cAenan BbIBOA O TOM, YTO BCe Be-
LL|ecTBa COCTOAT M3 OYeHb ManeHbKUX YacTul, Obin
ApeBHerpeyeckuii y4eHblin [demokput. OH Hazsan 3Tu
YacTULbl aTOMaMW, YTO B MepeBOJe C FPevyeckoro os-
HavaeT «HeJenmMbley.

ATOMbI MOryT cOeAMHATbCA ApYr C ApyroM u obpa-
30BbIBaTb MOJiEKynbl. B faHHOM cnyyae aToMbl yMecT-
HO cpaBHWTb c OykBamu noboro ssbika. Cornmacwce,
Y4TO M3 OfHMX U Tex e OyKB MOXHO COCTaBUTb
MHOTO PasHbIX C/IOB. TO e MPOUCXOAWUT U C ato-
MaMu: ObbeAMHAACH ApYr C APYrOM B Pas/iM4HbIX Ba-
pyaumnax, oHn obpasytoT bHecuMcneHHoe KONM4ecTBO

BELLECTB.
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4YTO TAKOE BELLIECTBO?



ATOMBDI

ATOM — 3TO OCHOBHaA CTPYKTYpHaa eauHuua noboro BeliectBa Ha 3emne. Y4eHble BbIACHWMIW, YTO
aTOMbl CYLLECTBYIOT B T€YeHMe [OBOJIbHO [AJIMTENIbHOrO BPEMEHW, Aa)Ke MOXHO CKa3aTb, YTO OHWM BEYHbI.
ATOMbI MOryT WM3MEHATbCA M Y4aCTBOBaTb B Pa3fMyHbIX XMMUYECKWUX PeaKumMaX, BXOAUTb B COCTaB TO
OJHON, TO APYron MOJEKYJbl, HO OHW HUKYyZa HE WUCYEe3aloT.

Amombl HacmonbKo Mansl,
Ymo ux Henb3Aa yeudemb

da)ke & 3J1eKMPOHHBIU Mu-
Kpockon.

Ctpoenue artoma

HecMoTpA Ha CBOM KpPOXOTHble pa3Mepbl,
aTOMbl COCTOAT U3 elle Gonee Menkux Ya-
CTUL;: 3MEKTPOHOB, MPOTOHOB U HEATPOHOB.
[MpoTOH — 3TO NONOXMWTENBHO 3apAXKeHHas
YacTULa, PacroNioXXeHHaa B LieHTpe Azpa.

MpotoH g8 DNEKTPOH

Hentpon

& HPOTOHbIj o
*  He#TpoHbBI Apo
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WrPbI

Haeegu

Ha oBnacTe,
NoOMeU4YeHHYI0
nyHxTupom!

CmpoeHue amoma MOKHO
cphasHumb ¢ ycmpoucmeom
CoslHe4yHOU cucmemsl, 20e
a0po — >smo ConHue, a
epaw,arowueca no op6umam
3/1IEKMpPOHbI — N/IGHeMbI.

Pasmep snekmpoHa daxke cnox-
Ho npedcmaeumb. E20 paduyc

paeen 2x107"° m!

DNeKTPOH — OTPULIATENBHO 3apAXKEHHaA YacTu-
La, KoTopas BpalaeTca Bokpyr agpa. CkopocTb
BPALLEHWA HACTOMbKO BESIMKA, YTO Y4eHble He
MoryT co 100%-Hoi yBepeHHOCTbIO yKa3aTb WX
TOYHOE MECTOPACMOJIOKEHNE B OTAENbHbIA MO-
MEHT. DNEKTPOHbI MPUTArUBAIOTCA K AAPY Mono-

XMTENBHO 3apAXKEHHbIMU NpoToHamu. Ecnu atom @) Nporon
COAEPXMT OAMHAKOBOE KOJINYECTBO 3/1EKTPOHOB
W NPOTOHOB, OH CYMTAETCA HEUTPasSbHbIM. @ 3nektpon

HeiitpoH He wMeet 3apaga. KonuuectBo Heit-
TPOHOB BNMAET /MIUb HAa MacCy M PajyOaKTUB-
HOCTb aToMa.

[o cepeantbl XX B. y4eHble cuuTanu HenTpo-
Hbl U MPOTOHbI CaMbIMU MENKWMU 4acTULAMM BO
BcenenHoil, ogHako B 1964 r. BHYTpPU npoToHa
U HeitTpoHa Obinn OGHapyKeHbl HOBble, elle
Honee ManeHbKkMe 4acCTULbl — KBapKW.

4YTO TAKOE BELLIECTBO?



MOHeK)’HbI — 3TO KpoLlueYHble, HeBUAUMbl€ T/1a30M YaCTUYKK
noboro BeLlecTBa. Y1o6bI MNOHATb, HACKOJIbKO OHW MaJibl, Npea-
CTaBb 3eMHOW Lap 1 cpeaHero pasmepa JIMMOH. OAHa MOJIeKyna
MEHblle JIMMOHA BO CTOJIbKO pa3, BO CKOJIbKO JIMMOH Me€HbLUe

3€MHOro Liapa.

. o®
»o® ®
. J .2 [na obpasoBaHWA MoneKynbl JOCTaTOYHO BCEro [AByX aTtoMoB. M3 Mo-
,.;. ;'6‘ NeKyN COCTOAT He TONbKO BCe OKpyxatowe Teba npeaMeTbl, HO U Tbi
..... 9 cam! B 31O TpyAHO NOBepuTb, HO B TBOEM TENE HAXOAATCA TPWIITUOHbI
2 . a3/INYHbIX MOJEKYI.
;3.. & P Y



CoeanHenna

Korpga atoMbl ob6beauHsAOTCA, OHM OOpasyloT Tak HasblBaeMble More-
KYNAPHbIE COEAWHEHUA, B KOTOPbIX COAEPKMUTCA OMPeAesieHHOe U He-
M3MEHHOe KONMYeCTBO aTOMOB. HanpuMep, B Monekyne Bogpl 2 aToMa
Bogopoaa u | atoM kucnopopa.

Morxxem 6bimb, mbi cnbiwasn, Yymo eody uHoz20a
Hasbiedlom e coomeemcmeuu C ee Xumu4vecKkou

¢dopmynoii: «Aw dea o». A ebiznadum sma ¢op-
myna mak: H,O.

Xnmnueckana ¢opmyna

Ha cerogHa usBectHo HeMHoruM Gonee [00 pasnMuHbIX TMMOB aTOMOB, HO BELLECTB, KOTOPblE HaC OKpY-
XKaKoT, — MUIMapAbl. Takoe pasHOOOpasve MOXKHO OOBLACHUTL JIMLWbL TEM, YTO BCE BELLECTBA OOPa3OBaHbI
Pa3fMYHbIMA MOMEKY/aMW, MpUYEM COOTHOLLIEHWE aTOMOB B MOJIEKYNlaX PasHbIX BELLECTB OT/INHAETCA.
CrpoeHne nob6oit Monekynbl MPUHATO 3amMWCbiBaTb B BUAE XUMUYECKOW (OPMysibl, KOTOpas FOBOPUT O
TOM, KaKue 3NIeMEHTbl BXOAAT B COCTaB 3TOrO BELUECTBA M KAKOE KOJIMYECTBO Pas/iM4HbIX aTOMOB CO-
AEPXUTCA B OAHON MOJeKyne.

Tbl yxe 3Haelb, YTO B MONeKyne BOAbI COAEpXWUTCA 2 aToMa Bogopoga u | atom kucnopoga. A Bot
B Monekyne yrnekucnoro rasa | atom yrnmepoga u 2 — kucnopoga. Monekyna conu Takxe AOBOJSIbHO
MpocTas: B €e COCTaBe MO OAHOMY aTOMy HaTpWUA M X/opa.

3anomHu: cxemamu4ecKu MosieKynbl u3obpa-
)Karom e eude wWapukos, coeduHeHHbIX Opye
c dpyzom.

4YTO TAKOE BELLIECTBO?



NMPOBEAW ONbIT «<BKYCHbLIE MOJIEKYJ1bl»

Omom npocmoli, Ha2nAOHbIU U ((6KYCHbIU) onbim nomoxkem mebe paso-
6pambca e xumu4veckux ¢dopmynax Hekomopsbix eew,ecme. [lpaeda, cbe-
0o6Hble mosieKynbl — 3mo Kpymo?!

TEBE NOHALOBATCA

® usemHbie KenelHble uau
mapmenadHble KoHgpembl i
| F

® depeesaHHble 3y6ovucmKu ‘ B /
p
® mapesnka ) Wi
LI
-~

BHumaHue!

Umob6bl cdenamb monekyny, mebe HyxHo onpedenumbcs ¢ uee-
mamu kKoHdemok dna amomos. Hanpumep, amom eodopoda 6y-
dem cuHe20 ugeema, amom Kucriopodad — KpacHozo, a yznepo-
da — 3esieHo20.

X0/ OrlIbITA

Onbim |

I. Ha4Hu ((cnadkue» >3Kcne-
pumeHmsbl ¢ npocmou u us3-
eecmHoli ecem ¢popmynbl —
H,O (eoda). Tel yxe 3Haews,
Ymo MorsieKyna eodbl codep-
)Kum 2 amoma eodopoda u
I amom kucnopoda. Bosbmu
dee KoH¢demKu cuHezo usge-
ma u odHy — KpacHozo.

2. CoeduHu ux Odeyma 3ybo-
YUCMKAMU, KAK NOKA3aHO Ha
pucyHKe, u akKypamHo nojo-
KU Ha mapernky.




Onbim 2

I. Co3dali monekyny yanekucnozo zasa — CO,. Mo-
NleKyna yeneKucsozo 2asa codep>kum 2 amoma Kuc-
nopoda u | amom yanepoda. Bosbmu dee koHgem-
KU KpacHozo ugeema u o0Hy — 3eJieHO20.

2. CoeduHu ux 3ybo4yucmkamu, KAK NOKA3aHO Ha
pucyHKe, U aKKypamHoO noOJIOXKU HA Mapenky.

Onbim 3
I. A cetvac co3daii monekyny memana. Dopmyna
amozo 2asa — CH, Monekyna memana codepxum

4 amoma eodopoda u | amom yznepoda. Bosbmu ye-
mbipe KOHpemKu cuHezo ueema u oOHy — 3eJieHOz20.
2. CoeduHu ux Yyemblpbmsa 3ybo4yucmKamu, KaK noka-
3a0HO HA PUCYyHKe, U AKKyPamHO noJioXKu HA Mmapersky.

HNodes!

® Tbi moxkewb cOeslamb HECKONIbKO MoJieKyn 600bl, Yy2J1eKucsioz20
2d3a u memaHa u nonpocumb podumeneli unu Opysel yzadamb,
20e Kakaa monekyna. Kmo npaeunbHo yezadaem, nonyyum cnao-
Kul npus! Tbli doeadanca kakoi? KoHeuyHo, smy monekyny!

4YTO TAKOE BELLIECTBO?



Tpun coCcTOoAHMNA
BeujecTea

Tebe HaBepHAKa WM3BEeCTHO, YTO Ka-
XAoe OKpy»Kalollee Hac BELLECTBO Ha-
XOAUTCA B OAHOM U3 TPEX COCTOAHUM:
TBEPAOM, XUAKOM M razoobpasHom.

OtnnumntenbHan 0coBeHHOCTb XKMAKOCTU 3aKIOHAEeTCA B TOM, YTO Tbl 6e3 TpyJa MOXellb NepenuTb ee
U3 OAHOW eMKOCTU B Apyryto. /1 He BaxKHO, CKONMbKO pas U B KakylO eMKOCTb Tbl OyJellb nmepenueatb
XKUOKOCTb, — OHa B JIIOOOM cryyae npuMeT ¢OpMy TOrO COCYAd, B KOTOPOM HaXOAMUTCA.

3anomHu: kudkocmb Moxxem meHAmb ¢popmy, HO ee obbem
ecezda ocmaemcsi NOCMOSAHHbIM.
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C TeepgbiMM Temamn Tebe NpUXOAWTCA CTanKMBaThbCcA exeaHeBHo! DTo 6GOMblas 4acTb NpeaMeTos,
YTO HacC OKpyatoT. Hanpumep, TBOW LUKOMbHBIA PIOK3aK,
W KapaHAallW, KPacKM M KUCTOYKMW, KaNbKynaTOp W, BO3MOXHO, abnoko. Ewe oauH npumep TBepaoro
Tena — aBTOMOOMNb, HA KOTOPOM MNama npuee3 TebA B LKOJy. [NaBHOE OTNMUMTENbHOE Ka4yecTBO BCEX
3TUX MnpeaMeToB — MX (POpMa, KOTOpas OCTAaeTCcA MOCTOAHHOM.

B KOTOPOM nexaT TeTpagu U KHUMM, PyHKu

WPkl

Hasegu

Ha obBnacTe,
NOMEeUYeHHYIo
nyHxTupom!

B oTmnmume oT Bewjects B TBEPAOM COCTOAHMM,
rasoobpasHble MOryT MeHATb cBoto ¢opMy. ITO
MOXHO Habntogatb, HagyBas OObIYHbIA BO3AYLUHbIN
wapuk. bonee Toro, raz MeHser He TonMbKO popMy,
HO U oObeM.

~

TP COCTOAHNA BELLECTBA

3anomHu: meepdbie mena co-
xpaHAalom u ¢opmy, u obbem.

3anomHu: 2a3 npuHumaem ¢op-
My moz20 cocydda, 8 Komopom
Haxodumcs, 3aHUMasa npu 3mom
eecb obbem.




MoueMy TBepable Tena COXPaHAIOT CBOIO (OPMY, a XKMAKOCTU U rasbl MOryT
ee usMenutb! [puuMHa — B MX MONEKYNAPHOM CTPOEHUU.

Mo oTHoweHWo Apyr K Apyry MoneKynbl TBEpAOro Tena HaxoAATca B
CTPOroM NOPAAKE, WU PacCTOAHWA MEXAY HUMM O4eHb ManeHbkue. [lepeme-
WaTbCA OHM He MoryT. EAMHCTBEHHOE, YTO B COCTOAHMM AenaTb MOMEKy/bl

TBEPAOro Tena, — COBepLUaTb He3HayuTesbHble KonebaTenbHble [BMXKEHUA. v
MMeHHO noaToMy u3MeHUTb POpMYy U O6BLEM TBEPAOro Tesla OYeHb COXHO.

B otnnume ot Monekyn Teepporo Tena, Mone-
KyJibl )XMAKOCTEN pasMeLLaloTCA BeCbMa XaoTuu-
Ho. A TaKk Kak CTPOruin MOPAAOK MOCTPOEHUA
MM He CBOWCTBEHEH W MOMEKynbl Jerko cMe-
LLAIOTCA OTHOCWUTENBHO APYr ApYra, TO BoAa U
APyrye >WAKOCTU BbITEKAIOT M3 COCyfa, ecnu
€ro HaKNOHWUTb, NOA AENCTBUMEM CUMbl TAXKECTW.
Kcratn, 6naropaps 3to-
My CBOWCTBY CyLLECTBYIOT
BOZAOMaAbl.

Hasegu
Ha oBnacTe, I O S S S S .
NoOMe4YeHHYI0
nyHxTupom!

(&

Monekynbl ra3oo6pasHbiX BeLLECTB pacrofioXeHbl APyr OT Apyra Ha [Jo- . . .
BOJIbHO GonblIOM paccToAHMW. Cunbl OTTaNKUBAHWA U MPUTSKEHUA MeXay . . .
HUMW HACTOMbKO Cnabbl, YTO MOJNEKysNbl B COCTOAHUM CBOOOAHO nepeMe-
WwaTtbcA no BceMy obbeMy. [103TOMy rasbl He B COCTOAHUM COXPaHWUTb HU

dopMy, HM 0BbEM. w
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NMPOBEAN
9KCINEPMEHT
«ABMXEHWE
MOJNEKY BOAbl»

Tbl Ko20a-HubyOb 3adymbleancsa
Had mem, e Kakoli eéode MoJieKy-
nbl deuxkymcesa 6bicmpee: 6 xonod-
HolU unu zopa4ei? Y meba ecmb
éce WaHcbl omeemumb Ha 3mom
gonpoc npu nomow,u npocmozo
onbima!

TEBE NMOHALOBATCA

® 2 npo3payHbIX CMAKAHa

® xonodHaa eoda

® 20pa4asa eoda

® nunemka

® ugemHble nuuieebie Kpacumenu

XO/[] OrllbITA
I. OduH cmakaH HanonHu xonood-
Holi eodoli, emopoli — zopAdyeli.

TP COCTOAHNA BELLECTBA



2 . B kaxOblli cmakaH KanHU nunem-
Kol no odHoli Kanje Kpacumens.

3. Hab6nodai 3a mem, ymo npouc-
xodum e cmakaHax.

Umo npoucxodum?

® Ecnu mbl 6ydewb o4YeHb 8HUMa-
menbHOo Habnodamb 3a oboumu
cmakaHamu, mo 3amemuwb, 4YMo
Kanna Kpacumena 6bicmpee pa-
3oidemcAa no zopA4yel eode, 4Yem
no xoJsio0Hou.

lMoyemy mak npoucxodum?

® B 20pa4eli eode moseKkynbl hepe-
mew,atomca ¢ 6onbweli ckopocmbio
u, coomeemcmeeHHo, bbicmpee OK-
pawueatom eody 6 cmaKkaHe, 6 mo
epemA Kak e xosodHol eode Mmo-
neKynbl nepedeuzaiomca 2zopa3do
mednieHHee, U NO3MOMYy HA OKpa-
wueaHue 600bl mpebyemca 6onb-
we epemeHu.
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