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NMpoaenaeM onbIT C
BOAOM.

N3 cocyaa c Boaou

Monexynol u MO>XHO 3a4epriHyTb
i CTaKaHOM, JIOXKKOM,

nuneTKkoun nwbyro
nopuuio Boabl. Ho oo
Bzaumooeiicmeue Ka KOFI CTerneHu

MOEeKYI

MO>XXHO YMeéHbllAaTb
Aepecamnuie

COCMOSIHUS 3Ty nopuuio B
Oka3biBaeTcH
Cmauusanue u CylecTBYHOT
KAnUIIAPHOCMb Menbuyanwime

A 3naeme nu 6wi, H4aCTULbl, KOTOpPbIE

4o .. elje ABNAITCA
BOAOW, — 3TO
MOJIEKYJibl BOAbl. —

VOMIOTI&IEV NV RONKLI



B cocTaB MOJieKyJibl MOXXeT BXOAUTb
ABa, TPU, YeTbipe atoMa, a MOXXeT U
6o/blLUe — HECKOJIbKO AECATKOB U

Monexynot u aa)ke TbicAY. [lpyrue Belwlecrea
anmomasl
MOrIyT COCTOATb U3 a OB, He

obbeaAnHEeHHbIX B/MoOJie 2
Anmas 2
Bzaumooeticmeue COCTOMT U3 ‘\\
MOEKYl , N\
P aToOMOB Yraexucnuii | \
epecanHvle g
CﬁCWlO}ZHu}Z yrne ponva’ ras )
ras reiammm —
Cmauusanue u n3 atomoB
KanuisapHoCcmb renuvsa, ara § ona
A 3naeme nu 6wi, HEOH — U3
umo ... aTOMOB
HEOHA.
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BO3yXa HaxoaAnTcs
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Cmpoenue eeuiecmea

Xopowo n3BecTtHO, YTO npum
HarpesaHuun obbem Ten
YBEeJINYNBAETCH, a nNpun

Monexyer u OXJ1AXXAEHUUN — YMEHbLUAETCH.
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Cmpoenue eeuiecmea
OAnaMeTp cTasnbHOIoO

I '
wapa noaobpaH ! :
Takum o6pasom, yto & .+ ; B

lwap eaBa NpoxoauT P

CKBO3b KOJibLl0. ECnin t !
wap Harpetb 6yger € o, o

JIN OH NpoXoAUTDb g

CKBO3b 3TO KOJ1bLIO? | ;
NpoiigeTr nMmwap < .

I
|

CKBO3b KOJ1bLIO, KOI'Aa

1. npu parpesETdnm He byaer

NnpoxXoAuTb, Koraa OCTbiHEeT - byaer;

2. He byaeT NpoxXoAuTb, U Npw
HarpeBaHUM, U KOraa OCTbIHET;

3. byaer npoxoanTtb, U Npu

HarEEBaHMMi n Korﬁa OCTbIHETi'
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Mpn HarpeBaHuu
YBEeJZINUNBAIOTCS
PAaCCTOSSHUA MeXXAay
yacTtvuaMmMm, m 3TO
NnPpUBOAMT K
YBEJZINYEHMUIO
o6bbema Tena. Npwu
OXJ1aXXAEHMUMNM,
Haobopor,
PACCTOSTHUA MeXAay
yactuuamm
YMEHbLUAIOTCH, U
o6bemM Tena Takxe
CTaHOBMUTCSH
MeHbuwe. NMNoaobHoe
npeanosioXxeHme
BnepsBblie 6b1510
weaenaHo 6onee

|
\
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Cmpoenue eeuiecmea

Mos0>kKn caxap B YallKy C
ropsymMMm 4YyaeM M He

pa3MelwuBam ero. Yepes 20-30
MMHYT nonpobvu yan. Nouemy

4a

MNouemy yan ctan cnagkum?

1. YyacTuubl caxapa 1 Boabl
OBUXXYTCSH, B3aUMOAENCTBYIOT U
nepeMeLlInBaoTCAa;

2. TaK NOJYYUJI0Cb C/IYYaUHO;

3. KTO-TO pa3MellaJl caxap;
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Pa3 >XXMaKkoctum
nepeMewnBaloTCS
caMu coboun, 3HauUmT
YacTMvL bl BellecTBa
BCe BpeMs
ABMXKYTCSH, ABUIKYTCSH
6ecnopsaoyHoO, BO
BCeX HanpasBJ/iIeHUAX.
3TO ABUNIKeHue
4acCTUL U eCTb
npu4YmnHa
nepemMelinBaHus
ABYX BeLlecTB.
Hepe3 HekoTOpOe
BpeMA TeMHO—-CUHee
NATHO 3aLMUTHOM
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NMpoaenaem onbiT: B CTEKJISHHbIN
LMAMHAP Ha/1beM NMPUMEPHO A0
NoJIOBMHbI pacTBOp MeAHOro
Kyrnopoca, a CBepXy OCTOPO>HO
AOJIbeM BOAbl TaK, UTO6GbI MeXxAay
3TUMM XXNAKOCTAMMU 6bls1a yeTkas

YHa AR P BEI BN

Hepes HefleMp: ko,
NMpuMepHO Yepes

Heaento YyeTkas
rpaHvua Mexnay
XXUAKOCTAMM CTaHeT !
Pa3MbITOM, a ewle
yepes HeKoTopoe —

Kynopeta pacTepp  Boaa NOJIHOCTbIO

nepemMeLwlaroTca. NMouyemy e XUAKOCTU
nepemMeLlasincs, XOTH nx HUKTO

cneuyanbHO He nepeMmewuBan? 3T0
MO>XHO O6BSAACHUTb, €C/ZIn BCMOMHMUTb, 4YTO
BCE ,BE€UlecTBA COCTOAT M3 4actuuy, M
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ABneHne, Korga BellecTBa
nepeMeLlmBaloTCa cCaMu

coboun, NpUHSATO Ha3blBaATb ‘
andpdysnen.
Anddy3nsa MmoxeT
NPpONCXOANTb HE TOJIbKO B

XUAKOCTAX, HO U B rasax, u

B TBepAblX Tenax. Mbl

OLlYyLLlaeM 3anaxm

MNMprynHa
6narogoaps anddysnm L bl
Mnaxy4yero BewectBa B AANAKOE —
Bo3ayxe. Mpuuem Spyaha

andaody3ns ra3os
NponcxoanT o4vyeHb 6bICTPO,
a Andaody3na TeepabiX Ten

O4yeHb MeaJ1IEHHO.

|

Dudpdyana gayx metannos




Ha KapTuHKe, Thbl
MOXellb YBUAETb
pe3sysibTaT
anddysun,
npouvsoLwealmnn B
MeTaNlTInYecKnx
6bpyckax. 2Tu
6pyckun 661U
NJIOTHO NpwuXaThbl
APYr K Apyry B
TeyeHune
HEeCKOJIbKUX NeT.
B3anMHO
NPOHUKU
YacTULbl ABYX
MeTaJ1/10B BCero
NNWb Ha

Cmpoenue eeuiecmea

Odnddryang AB METaNN0B
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CymecTBoBaHHE NMPOMEKYTKOB MEK/Yy YACTHIIAMU.

B onny men3ypky HajgabeM 100 mu
BOAbI, a B aApyryrww — 100 mua

MOJAKPALIEHHOI'0 cnupra.
IlepeabeM KHUAKOCTH M3 ITHX
MEH3YPOK B TPEThIO.

YiuBuTeabHO, HO 00bEM CMeCH
noayyurca He 200 ma, a
MeHbIle: 0K0J10 190 mui. Iloyemy
’Ke TaK NMPOUCXOaUT?

YdyeHble YCTAHOBMJIM, 4YTO BOJa M CHHPT COCTOSAT M3
Onu
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cC

! ||l|||:|lci:;|l||||ln| =

-
g

|

Mn

108

1901

+

MeJbYalmx JacCTull, HaA3bIBACMbIX MOJI€KY/1AMU.

HACTOJIBKO MAaJIbl, YTO He BUJAHBI 1a:Ke B MUKPOCKOI. TeM He
MEeHee U3BECTHO, YTO MOJIEKYJIbl CIUPTA B 2-3 pa3a KpyIHee
MoJieKyJa Boabl. IlodTtomy mpu caueanuu sncuoxkocmeii ux
Yyacmuysl nepemeuiusaromes, u 0o1ee meaKue 4acmuybl 600bl
Pa3Memaomca 6 NPOMeNCYmKax medxcoy 0o0ee KpynHbiMU
yacmuyamu chupma. 3anoJIHEHHE ITHUX INPOMEKYTKOB H
CIOCOOCTBYET YMEHbINEHHIO 0011ero 00beMa BellecCTB.

MOY «Mycmtomockas OOILDy
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Ilpu HArpeBaHUM PACIIUPHIOTCH He
TOJBbKO KMAKOCTH, HO U TBepAbIE TeJia

O6DbSICHAETCA 3TO TEM, UTO BEllecTBa
COCTOSIT U3 OTAENbHbIX YacTul,
MeXXAYy KOTOPbIMMU €CTb NPOMEXYTKMU

MOY «Mycmtomockas OOILDy
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OnbITbl MOKa3biBAlOT: 4YeM Bblle
TemnepaTtypa, TEM andaopysns
nponcxoaunT bbicTpee.

HUQPPY3INA Naxy4ero
Y y

seuccrsa ssosave | |DUPOAHBIA FTOPHOYMN Fra3 HE UMeeT
3anaxa. 4Ytobbl B cCnyvyae yTeukwu
MOXXHO OblN10 ero o6Hapy>XuTb, B ras
NpMMeLInBaloT Nnaxyyee BeLlecTBo.

Moayman, noyeMy A[AOCTato4yHO BcCero
HEeCKOJIbKNX rpaMmmMoB naxyJyero
BelleCcTBa Ha TbICAYN Kybunyecknx
MeTpoB ra3a, 4T10o6bI npupgarb emMmy
3anax?

MOY «Mycmtomockas OOILDy



Cmpoenue eeuiecmea

oNeeY3nNA B TEXHUKE. UEMEHTALNA
[0 LIEMEHTALMK

MAMKAA CTANb

CXEMA NMPOHUKHOBEHWA
YMEPOOA B CTAlb
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Cmpoenue eeuiecmea
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Kakan vawa nepesecuT?

OTKpBITBIA  COCYN C  YIVIEKHCIBIM  Ta30M
ypaBHOBECHIN Ha Becax. UYepe3 HECKOIbKO
YacoOB Kakas dJallla IICPEBCCHUT ?
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[TOCKONIbKY CKOPOCTb ABWUXEHUA YacTtul
CBA3aHa C TeMnepaTypou, NX
6ecnopsgo4yHoe ABMXeHune NPUHATO
Ha3blBaTb Ten/aoBbIM. B KakoM cTakaHe

i}

I ne anddvyvanms npounaonaer DucTpea?

MOY «Mycmtomockas OOILDy



Kakoe gBiieHUE JIe)KUT B OCHOBE 3aCOJIKH

Monexynol u OBOIIIEH !
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BzanmMmogencreme yacrtmuy
BeljecTBa

Mbl y)Xe roBopuam O TOM, 4YTO MexAay
yacTuuaMn BellecTBa €eCTb HeKoTopble
MPOMEXYTKMW.

[ToyeMy >Xe 4yacTuubl He npuXnMaroTcs
ApYyr K Apyry BrJ1I0THYIO, 6e3 BCAKUX
NPOMEXYTKOB?

N noyemy BellecTBa He pa3Ba/IMBAKOTCAH
Ha cocTaBngdrwme NX YacTuULbl?
YacTtmubl BewectBa OAHOBPEMEHHO U
npuTarMeBaroTCca  Apyr K 4Apyry, W
OTTaJIKuBaloTCSa APYr OT ApYyra.

MOY «Mycmtomockas OOILDy
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[Iponenaem ombIT. Bo3pMeM J1Ba CBUHIIOBBIX
nIMHAPUKA. HoXOM Mitn Jie3BMEM 3a4NCTUM
UX TOpLBI J10 OJecKa W INIOTHO HPHKMEM
apyr K Apyry. Msl oOHapyXuUM, 4TO
1005010505 0110)50971 "cuensrcs'. Cuia UX
CICIUICHUS HACTOJbKO BEJIWKA, 4YTO MNpHU
yIQYHOM MPOBEACHUU OIbITA IWIMHAPUKA
BBIJICPKUBAIOT TSHKECTh TUPHU B 5 K.

N3 omnbiTa cieayeT BBIBOA:  uacmuybvl
geujecme CnocoOHvl NPUMALUBAMBbCSL OpY2 K
opyey. OHaKO 3TO MNPUTSKEHUE BO3HUKAECT
JUIIb TOTAA, KOIJla MOBEPXHOCTU TEI OYCHB
maakue (i ATOoro W IMOHaI00WiIach
3aUMCTKA JIE3BUEM) M, KPOME TOIO, IIOTHO

PUKATHI APYT K APYTY.
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HYacmuuywi CNOCOOHDI

seuecma
ommankueamscsi Opye om  opyaa. ITO
MOATBEPKIACTCS TEM, YTO KUJKHUE, a 0COOCHHO
TBEP/bIC TEJIa OUCHb TPYAHO CKaTh. Hampumep,
4TOOBI CIaBUTh PE3UMHOBBINA JIACTHK, TpeOyeTcs
3HaUuTEIbHAaA cuia! JlacTuK ropas3mgo Jierde
HU30THYTh, YEM CIIABUTD.




Cmpoenue eeuiecmea

[IpuTsokeHne WM OTTAJIKMBAHUE  YaCTHIL
BEIIIECTB BO3HUKAET JIUIIb B TOM ClIy4yae, €Ciu
Monexumn 1 OHU HAXOMATCS B HEIMOCPEACTBEHHOM OJIM30CTH.
amom Ha paccmosanusax, uymov 001vuiux pamepos
camux uacmuy, OHu npumasazuearomca. Ha
PAaACCmMOAHUAX, MEHbUIUX pPA3MepPos UYacmuy,
Bsaumodeticmeue OHUu ommankueaomcesa. ECI ke MOBEPXHOCTH
MOEKYT TeJl yIaJICHbl Ha PACCTOSHUE, 3aMETHO OOJIbIIIEE,
Azpezamipie YeM pa3MEp 4YacCTHll, TO B3aUMOJECHCTBUE MEXKIY
‘:C‘l’l’[’f(’(’;’é’z HUMU HE MPOSBISAECTCA HUKAK. Hammpumep, Helb3s
3aMETUTh  HUKAKOTO  MPUTSHKECHUA  MEXIY

Hupysus

Cmauusanue u
KANUIISIPHOCMb

CBHUHIOOBBIMHU HUWJIHMHIPHUKAMH, CCJIN HMX CHa4dalld
HC CXKAaTb, TO €CTh HC cOIN3UTH UX HYaCTHUIIBI.

A 3naeme nu 6ui,
umo ...




Cmpoenue eeujecmea
Bo3HukHOBeHHMe CHJIBI ynpyrocru. Cxvmas WIM pacTATHUBasi,

u3rubdas Wiau CKpyduBasi TEJO, Mbl CONMXKAEM WIM YAalsieM €ro
yactullpl. [103TOMY MEX1y HUMU BO3ZHUKAKOT CUJIBI MPUTIKECHUSA-
OTTAJKUBAHUA, KOTOPHIE MbI W OObEAUHSIEM ~TEPMUHOM — CHAA——
Monexynol u yIpyrocru'.
el  BsrsiHuTe Ha pucyHok. Ha
NI YOETR | [CM MBI yCIOBHO M300pazuiu
YaCTHUIIbl PE3UHBI U3THOAEMOTO
jJactuka. Bwl  Buaure, 4rtO
OKOJIO BEpXHEW I'PaHU JIACTHUKA
YaCTHUIIbl PE3UHBI COTUKAIOTCA

Aepecamnvie Uy udBIi YO
COCMOAHUA
geecmag

Bzaumooeiicmsue
MOLEeKYI

OTO TMPUBOAUT K BO3HUKHOBEHHUIO MEXAY HUMH CHII
~CW‘/“6’(’H”€ u OTTAJIKMBaHUA. BOmu3u HIKHEN I'paHNd JIaCTUKAa YacCTHUIIBI
el el yOQJISAIOTCSA APYr OT Apyra, 4TO HPUBOAUT K BO3ZHUKHOBEHHUIO
MEXIY HUMHU CUJ TNPUTSHKEHUA. B pesylbrare ux IeUCTBUSA

A 3naeme nu 6ui,
umo ... JaCTUK CTPECMHUTCA  BBIIIPAMUTBCA, TO C€CTb BCPHYTLCI B

HesiepOpMUPOBAHHOE COCTOsSIHUE. JIpyrumMu clioBaMu, B JIACTUKE

BO3HUKAET CHUJIa YIPYTOCTH, HAIPaBJICHHASA MPOTHUBOIOJIOXKHO
CHJIE., BRI3BABIICH IehopMaIinio
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Cunbl, KOTOpble AEeUCTBYIOT Ha
4acTuubl BelecTBa — 3TO CUbI

B3aMMHOI0  MPUTSKEHUS 7
OTTaNKMBAHUA. Apyrumu
CNOBaMM, YacTulbl BeLLECTBA
0HOBpPEMEHHO "
NPUTArMBaOTCH, "

OTTaNKMBaKTCA Apyr OT Apyra.
Ha onpeaeneHHbIX pacCToaHUAX
NPpUTAXEHNE WU OTTaJIKuBaHue
YPaBHOBELUMBAKTCA.

¥

Koraa Teno COKMMaloT,

BewecTtea YyMeHbwawTca. [lpwu
3TOM CUNbI OTTaNIKMBaHuA
BO3pacTaloT, a cnnbl iy
MPUTSXKEHWS, HaobopoT,

N,—;f-:‘-'
PACCTOSHUA MeXAY 4acTuuaMp jy s

\\‘._)/

T
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Ecnn ke 4acTtuubl HA4YMHAKT yAaNATbCA
Apyr OT Apyra, TO BO3pacTalT cCcunbl
NMPUTAXXEHUA, KOTOpble W HEe AdlT UM

pa3fieTeTbCs.
nans yero npu CKNaabiBaHUU
NOJIMPOBAHHbLIX CTEKON  Mexay HUMU
KnaayT 6yMaxkHble NEHTHbI?

pasbeauHUTDb Ecnu HE NPOCTENUTDb
6yMa)KHble NeHTbl, YacTuubl ABYX CTEKOJI

CUJIbHO cbnunsarcs n HaQUHYT

B3aMMOAENCTBOBATb. B AJanbHeunwemM

cTeksia 6ygeTt o4eHb TpyAHO. \
Oymaxrie

\/ NOHTH!

CTaxn:

MOY «Mycmtomockas OOILDy



Cmpoenue eeuiecmea

Ha 60nblUMX paCCTOAHUAX YaCTULbI

BellecTBa NpaKTU4YeCcKu He
B3aMMOAENCTBYIHOT.
Kycku paszounton YallKu He

coeAMHATCa nNpu  caaBauMBaHUK, a
KYCKW MJ1aCTUNnHa coeaunHarTcd. Kak
Tbl AyMaelwb, Ha 4YeM OCHOBAaHO
MCMNOJIb30BaHue Kreqa?




Jughpyzus

o
Monexynvt u
amomol

Bzaumooevucmeaue
MOIeKYIl

Aepecamnuie

COCMOAHUA
20, 2 4

CmauusaHnue u
KANUAISAPHOCHb

A _3naeme nu 8wi,
ymo ...

XOTA 4yacTulubl BellecTBa
HEBUOAWUMbI, MPOABJIEHUS
MONEeKYNApPHbIX CW  Mbl
4yacTto HabnwopaeMm. Tak,
HanpuMep, Kanaga BOAbl,
npexage 4eM Yynactb C
BOAOMPOBOAHONO KpaHa,

MOXKET NOCTaTOYHO
[0/1T0 HaBWCAaTb HAa HEM:
ee VAEPXKNBAKOT

MOJIEKYIAPHbIE CUJbI.

MOY «Mycmtomockas OOILDy



Cmpoenue eeuiecmea

PaccMoTpum nBe
4aCTULbl  XWAKOCTW:
OAHY Ha
NOBEPXHOCTH

XKXMNAKOCTN, a APYIYHO
— BHYTPU XNAOKOCTHW.

Yactnuy BHYTPU

XNOAKOCTU

npuTArMBarT K cebe

apyrume YyacCcTuubl, Baanmopencrene vactuy
BHYTPU XUAKOCTU U HA NOBEPXHOCTH

OKpyXatouime ee Co

BCEX CTOPOH.

YacTtuua xe,

HaXxXoAALLladACHA Ha

MOBEPXHOCTMH,

1DUIAIL NBAC ]




Monekynol u
amomol

Hupysus

Bzaumooeiicmsue
MOLEeKYI

Aepecammnbie
COCMOAHUA
geecmag

Cmauusanue u
KANUIISIPHOCMb

A 3naeme nu 6ui,
umo ...

Cmpoenue eeuiecmea

XaoTnyeckoe ABuXeHue vyacrtuy
BeELeCTBa NMPUHATO Ha3blBadTb

TenJ1IoBbiM ABVUXKEHUueMm.
[loaoTBEPXOEHUEM HaIN4Yuns
TEeNAOBOro  ABUMXEHUA  4YacTuy
aBJIsIeTCcs " 6bpoyHoOBCKOE

e

! /

"f




o Ecnn Habnwaatb B MUKPOCKONM

3a OYEHb MENKUMM
KPYNMWHKaMM  KPacku W

R L(ECTOYHOM NbiNbLbl,
Haxoasmecs B BOAE, TO
6byaeTr 3aMeTHO, 4YTO OHWM
HEMpepbIBHO MNOAPArnBaloT U .

Bzaumooevucmeaue

IRy NepeckakmBalwT C MecTa *Ha
MECTOo. IOTU MeJIKMe 4YacTuubl e

Aepecamnuie

geezeyry (11X Ha3blBaloT 6pPOYHOBCKMMN)
| CKAuyKoObpa3HO ABWXKYTCH M@EyHosckmx HacThu

HabnwaeHue

E MHUKPpOCKON

K;gg;g;gg% yaapamm Monekyn Boabl. W
XO0Td CaMWU  MONEKYy/bl  Mbl

SRR VBNOEThL HE MOXEM, Mbl MUMeeM
S BO3MOXHOCTD HabnaaTh
pe3ysnbTaT WX OEUCTBUA WU

caenartb __BblBOA O HaNU4duUKU

MOY «Mycmtomockas OOILDy




Azpezamuble CoOCmoAaHRUA eeuiecmed

o
N3BecTHO, uTO  '=F
BELLECTBA
Monexynvt u
amomoi MOTYyT
HaXxXoaANTbCA B
TPpEX
. COCTOAHUAX -—
B3zaumooeticmeue
MOJLEKYI TBEpAOM,

Aepecamubie XKXUNAKOM " nea
BGafs 86831 KMAKOCTD, NIeA — 3TO BOAA B

COCMOAHUA
TBERHEAOM COCTOSIHMN, a Nap -
Ty | ra3006pa3HoOe COCTOAHME BOAbl. 3HAUUT
KanuuuiApHoCmb
BOAA U MHOIrme apyrue BeLueCTBa MOryT
A_3naeme nu 6vl, HaxXoAUTbCA B TP “,** DA
MEEEY COCTOAHUAX. g

| oy

MOY «Mycmtomockas OOILDy



Monexynvt u
amomol

Bzaumooevucmeaue
MOIeKYIl

Aepecamnuie
COCMOSIHUS

CmauusaHnue u
KANUAISAPHOCHb

A _3naeme nu 8wi,
ymo ...

TBepnoe, Xunakoe "
ra3oobpasHoe COCTOSAHUS
BellecTBa Ha3blBaAlOT
arperatHbiMM COCTOSSHUSIMMU.
[IlpdynHa TOro, 4YTO BellecTBa
MOryT HaXoAUTbCSA B pa3HbIX
arperaTHbIX COCTOSIHUSAX,
CBsiI3aHa C B3auMMOAEUNCTBUEM
4yacTuL, BeLllecTBa.

Ecnu NnonblTaTbCH C)KaTb
nopwHeM ra3 B Tpybke, TO ero
o0beM W3MEHWUTCH:

XUOAKOCTU OYEeHb CUMbHO
COMPOTUBNAIOTCA CXaTuo. Haul
XU3HEHHbIXA OMbIT MOKa3blBAET,
yToO  TBepAable  Tena eLle
6 0AbLUE cw com YHEM XXUAKOCTHU,

3

© ¢

Q

=
ogou:

|

& l

O g R

D OB




Cmpoenue eeuiecmea

Pa3Hbie Be'''erT==
COCTOAT U3
L qacTvL, 03
MOJIEKYJTIAPHI
CUNbl Y
S ScluccTs
Azpezammpie OTJIMHAKTCH.
Y| || MEHHO
A OOBbACHAIOTCS
A aeme e pPd 31;I MUYnN4
W CBOMCTBAX
BELLECTB, TaKux,

HHupghyzus




Monexynvt u
amomol

Bzaumooevucmeaue

MONEKYT

Aepecamnuie
COCMOSIHUS

CmauusaHnue u
KANUAISAPHOCHb

A _3naeme nu 8wi,

umo ...

Bbl, KOHeYHO, 3HaeTe, u4To

CyLLuecTByeT OFpPOMHOE
KO/IMYECTBO ras3oB: BOAOPOA, - s
Kncnopos, Yrinekucnbld — ras, -,“@f} - .!?

BOASIHOW Map, napbl pTyTHU, a3oT,

O30H, XJ/10p, BO34yX HaKoOHel. -
Bce OHWU OYeHb pa3Hble. J
Booopoa nerknn, a yrinekucnbln

ra3 — TSOHKeNbIN;, a30T He MaxHeT,

a O030H - "wumnaer" Hoc, ' m}
BOASIHbIe mMapbl 6e3BpeAHbl, a d;; .
napbl pTyTUM — S9400BUTbI; BO34YyX

6ecuBeTHbIM, a XNop WUMeeT

XXenTto-3eneHbln uet. OaHakKo

BCe 6e3 uCKanYeHmd rasbl
OTJIMYHUEC OT XK KOCTCH U TBCPAbIX TCJI, I'a3bl MO>XHO CXXaTb

MMEKDT OAHO O e€e€ - CBONC B?I' 9
OYEHb CHJIBHO: B W_0oJiee pa3. IfoueMy ke 3TO BO3MOXKHO
Oyl Ierko oknmaloTcs, g .

OKET, YaCTUILIbI T'a30B 00JIee "MSITKHE", YEM YaCTHUIIbl IPYTHUX
ten? Koneuno, Het! MBI 3HaeM, 4TO MOJIEKYJIBI HE U3MEHSIOTCS
P WU3MEHECHWM arperarHoro COCTOSIHUS. 3HAYUT, NPU CKATUH
raza JOJDKHBI YMEHBIIATBCS HUMEHHO  MEXMOJCKYJISIPHBIC

HW%H&KM OOII»



Monekynol u
amomol

HHupghyzus

Bzaumooeiicmsue
MOJIeKY

Aepecammnbie
COCMOAHUA
geecmag

Cmauusanue u
KANUIISIPHOCMb

A 3naeme nu 6ui,
umo ...

Cmpoenue sewecmea
JlomycTuM, Ha CTOJ€ CTOUT OaHOYKA C

HEHU3BECTHBIM IIPO3PaYHbINM ¥
BellecTBOM. Kak y3Harb, 4TO B HEV
HAXOOUTCS: XHUAKOCTb WA TBEPIOE B

TEJI0, HampuMep, TIeidb JJIs BOJOC: ‘
OdeHp MPOCTO: HAAO B3ATh OAHOYKY F / /,'I’/ \

PYKH W HaKJIOHUTh. ECIH BEIIECTB(
HAYHET meysb, 3HAYUT, ITO KUIKOCTh.

HTaK, OTIMYATEIbHBIM NPU3HAKOM KUIKOCTH SIBJISIETC!
meKyuecms — CNOCOOHOCMb UBMEHAMb OPMY 3a MAJLO:
8pemsi noo oeucmeuem oadice mManou cuivl. baarogap:
3TOMY CBOMCTBY BCE YKUJIKOCTHU JIbIOTCSA B BUJIE CTPYU




Monexynvt u
amomol

Bzaumooeucmeue
MONEKYT

Aepecamnuie
COCMOSIHUS

CmauusaHnue u
KANUAISAPHOCHb

A _3naeme nu 8wi,
ymo ...

TBepapie Tela B OOBIYHBIX ‘_}.JJ v@g"é
YCIOBUAX  COXPAaHAOT H J
J" J

00BeM u dopmy. ITO

b
00BICHIETCS TEM, qTO A}Jﬁ

HPUTKCHUC MECXKOY nX | } j‘j

JacTHUIIAMU €€ OOJIbIIE, YeEM
y dKUJIKOCTEN.

Hekotopreie u3 TBEPABIX TEJ, HAIIPUMEDP CHEKUHKH,
MMEIOT €CTECTBEHHYIO ITPABUIIbHYIO U KPACUBYIO
(dbopmy. HacTuiibl OOIBIIMHCTBA TBEPABIX TEII, TAKUX,
KakK JIEJ, COJIb, HAa(pTaIMH, METAJLIbI, PACIIOJIOKECHEI B
OIIPEIETICHHOM MOPsaKE. Takue TBEpIbIE TeNa
HAa3bIBAIOT KPUCHAILIUYECKUMU.

MOY «Mycmtomockas OOILDy



Monekynol u
amomol

HHupghyzus

Bzaumooeiicmsue
MOJIeKY

Aepecammnbie
COCMOAHUA
geecmag

Cmauusanue u
KANUIISIPHOCMb

A 3naeme nu 6ui,
umo ...

Cmpoenue eeuiecmea

Cmauueanue meepovix mes HcUuOKOCHbIO
[IpyuTtsokeHUEM MOJIEKYJT JpYyr K APYry MOXHO

O0OBACHUTL M TakO€ 4YacTO HaOJI0dacMO€ Ha
IIpaKTUKE SIBJICHUE, KAK CMauMBaHHUE TBEPAOro Tella
YKUITKOCTBIO.

Bona cMauuBaeT CTEKIIO, AEPEBO, KOKY U MHOTUE
IPYTHUE BEIIECTRA.

Boma He cmauuBaeT BOCK, NapaduH, TakKXe BCE
KUPHBIE TTOBEPXHOCTU. PTYyTh HE CMAaUMBAET YyT'yH, HO
CMA4MBa€T 30JI0TO, I[MMHK W HEKOTOPBIE JPYTHE
BELIECTBA.




Monexynol u

I

amomasl

Jughhyzus

Bzaumooeticmeue
MONEKYL

AE‘[)@E(H?IHI)I@
COCMOAHUA
celyecn e

Cmauusanue u
KANUIISIPHOCMb

A 3naeme nu 6bl,
umo ...

Cmpoenue eeuiecmea

JBJIeHHE cMauMBaHUI U HECMAYHBaHUA
YYHUTBIBAIOT U UCIIOJIB3YIOT HA ITPAKTHKC.




Ecnu
cobn

Cmpoenue eeuiecmea

MOMbITATbCH
NM3NTb ABE HAaCTULbI

XWUAKOCTU, TO OHMW:

byn

YT OTTAJIKNUBATBbCH,

byn

VT MPpUTArnBAdTbCH,

He 6yayT

B3aMMOAEenNCTBOBaATb




Cmpoenue eeuiecmea

200 cM’ KHIKOCTH NEpeluind W3

1a00paTOpHOro CTakKaHa B MEH3YPKY,
3aTeM - B KoJIOy, mocie 3Toro — B U-
o0pa3Hyl0 TpyOKy. 3aTeM H3MEpUIU
00bEM JKMIAKOCTH. UeMy OH oOKazalics

paBEH?
1. 150 cMm=;
2. 200 cMm3;

3. 340 cM=3:




Monekynol u
amomol

HHupghyzus

Bzaumooeticmeue
MONLEKYL

Aepecammnbie
COCMOAHUA
geecmag

Cmauusanue u
KANUIISIPHOCMb

A 3naeme u 6w,
umo ...

Cmpoenue eeuiecmea

S uTyda, u THQ;B@I@%K@M

W pyudeii, 1 okeaH, Kaxue cocmosnisi 80001

W netaro, i 6ery, 0003HAYeHbl 8 DMOU
3azaoxe?

M cTekIsiHHON OBIThH

MOTy!

HHneti — 5mo 00HO 2. B 6enom Oapxare

U3 COCMosAHUU JIEPEBHU —

8o0wbl. Kakxoe?

M 3a00pBbI, U J€pEBBAI.
W kak BeTep Hamagaer,

DTOT Oapxar oIajacr.




Cmpoenue eeuiecmea

OnonocHure pappopoBoe OIIOLEC BOIOM U
IIOCTaBETE Ha CTOJI. BO3bMHTE KyCOK MbLa.
ITomoxxuTe MBLIO Ha AHO OIrOAIA U IPMXKMHUTE, a
3aTeM NOJIHUMHUTE MBUIO, HE cABUTasI ero. Bmecrte ¢
MBLIOM OyJIeT MOJAHUMAThCs U OroAie. OObsiCHUTE
HaOIroqacMoe BJIICHUE



@ [IpoHaOmIr0MaliTe TPU COCTOSIHUS BOJIBI
1 3aIIOJIHUTE TaOJIUILY.

CEENEEE | BOIIPOC CocTogHnue BOILI

amomaol

razoo0pasHoOe |;KHUJIKOE |TBEPIOE

Nwmeer 1
Bzaumooeticmeue
MOJLEKYII Cl)OpMy?

Aepecamuble
COCMOAHUS HNmeer nmn
00BEM?

Cmauusanue u
KanuiisApHoCmo COXp AHSACT

JI1 00BEM?

A _3naeme nu 8wi,

umo ...

IPOBEPUTH

MOY «Mycmtomockas OOILDy



Monexynvt u
amomol

Bzaumooevucmeaue
MOIeKYIl

Aepecamnuie
COCMOSIHUS

CmauusaHnue u
KANUAISAPHOCHb

A _3naeme nu 8wi,
ymo ...

[IponaOarogaiTe TpHU COCTOSTHUS BOJbI
1 3aII0JIHUTE TaOJIUILy.

BOIIPOC CocTOosiHHE BOJIbI

razo00pasHoe |;KHIKOE |TBEPIOE
Umeer mu | IIpunumaem | [lpunumae /a
hopmy? gopmy cocyoa | m popmy

cocyoa

HNmeeT mm 3anumaem /a Jla
00BEM? 6eCh

npeoocmasiiet

HblU 00beM

CoxpaHser Hem Ha Ha
M 00BEM?

MOY «Mycmtomockas OOILDy




i MKl — Mo/1eKyJISIpHO-KHHETHYECKASA TEeOPHS.
L | Omag oObsicHsIeT (hu3MUYCCKUE SIBJICHWS W CBOWCTBA
TeT C TOYKH  3pEHUA  UX  BHYTPEHHEIO
MUKPOCKOIIMYECKOIO CTpOeHUs. B OCHOBE 3ToHU

TEOPUH JICKAT TPU YTBEPKIACHUA:

Monexynvt u
amomol

1. Bce meaa cocmosam U3 mMajivlx uacmuu, Me.?fCOy
Bzaumooevcmeue KOomopuosiMu eCnib nPOMENCYmKU.
MOIeKYIl

Aepecamnuie
cocmosiHus 2. Yacmuuyvt men nocmoaHHo u 6ecnopaoouHo

osuIHCymcs.

CmauusaHnue u 3

KANUIISIPHOCTD Yacmuuwl men é3aumooeiucmeyom opyz ¢

()pyzom: npumiacuearomcst u omma/iKuearomcs.

A _3naeme nu 8wi,
ymo ...

MOY «Mycmtomockas OOILDy



Monexynvt u
amomol

Bzaumooevucmeaue

MONEKYT

Aepecamnuie
COCMOSIHUS

CmauusaHnue u
KANUAISAPHOCHb

A _3naeme nu 8wi,

umo ...

A 3naeme su évt, umo ...

... pa3Bens 1 mu yepHui B 1 auTpe BOJbI, a 3aTte€éM 1 MJI 3TOrO
pactBopa — B €HI€ OAHOM JIUTPE BOIBL,  Mbl IOIYYUM
paz0aBiieHME B MIJUIMOH pa3. HecMoTpst Ha 3TO, MOIyYHBIIUKCS
pacTBOp OyAE€T HMMETh BIIOJHE 3aMETHYIO OKpacky. Otcrona
CJIEAYET, YTO OOBEM YACTUYECK YEPHUJ HAMHOIO MEHBIIE, YEM
MHJUTMOHHAS YaCTh MAJUIUINATPA!

COXPAHUJIOCh ONMMUCAHUE OJHOTO MCTOPUYECKOIO OIIbITA, B
KOTOPOM B CBHUHIIOBBIM IIAP HAJIWIM BOAY M MPOYHO €TO
samasid. I[lo mapy ymapuiam MOJIOTOM, HAAEACh, 4YTO OH
CILTIOIIATCS U COXMET Boay. M urto xke? Illap crumrommics, HO
BOJIa HE CXajlaChb, OHA IIPOCOYMIIACH CKBO3b CTECHKHM Iapa.
Mosnekyinbl BObI ObUIH TTPOAABICHBI YEPE3 MPOMEKYTKH MEKITY
YacTUIIAMHW CBUHIIA.

. MOJICKYJIbI BO3yXa B TBOEH KOMHATE MYaTCs CO CKOPOCTBHIO
NPUMEPHO TMOJKWIOMETPA B CEKYHIY. DTO COCTABIAECT OKOJIO
2000 xkm/u — ObicTpee 3Byka! Tonbko MMEH B BHIY, YTO 3Ta
CKOPOCTb CPEIIHSAS, BEAb CKOPOCTH BCEX MOJIEKYJI HEOJUHAKOBBL.

MOY «Mycmtomockas OOILDy



Monexynvt u
amomol

Bzaumooevucmeaue
MOIeKYIl

Aepecamnuie
COCMOSIHUS

CmauusaHnue u
KANUAISAPHOCHb

A _3naeme nu 8wi,
ymo ...

A 3naeme su évt, umo ...

. Iu(ddy3us BEIIECTB — OYEHb PACIPOCTPAHCHHOE SIBIICHHUE.
JHuddy3ust mpoUCXOAUT MPH 3aCOJIKE OBOHIEH; KOMUECHUH-PHIObE;
NOCTYIUICHUHA IATATEIbHBIX BEIIECTB M3 JKEJIYAKa B KpOBB,
BCACHIBAHUY BJIard KOPHSIMH PAaCTCHUH, IPOHUKHOBEHUHU caxapa
BHYTPb SITOJT B BApEHBAX U JIP.

... OKOHHBIE CTEKJIa B 3/TaHUSAX MPOIILIOTO BEKa B HUKHEU 4acTH
3aMETHO TOJIIIIE, YeM B BEpXHEH. Tak NpOUCXOAUT MOTOMY, UTO
CTEKJI0, KaK M BCAKOE aMOp(HOE TeJl0, 001aJaeT TeKyYSCThIO.

. KPUCTAUIMYECKHE TEJIa TOKE MOTYT 00JafaTh TEKY4eCThIO.
Hanpumep, ropHbie JIETHUKH MEIJIEHHO CTEKAlOT B JOJIMHBI.
TexkydecTh  KpUCTAIJIOB  OOBSCHSETCA  AeeKTamMu  HX
KPUCTAJUIMYECKOU PELIETKH.

. YTOOBI METPOBBIA CTOJO BOJBI MJIM CHUPTa CXaTb Ha 1 cwm,
HYXHO OoJiblIoe AaBiieHue — okojio 200 armocdep. Ho 4toObI
TAKXXE CHKATh CTEPKEHb U3 METAJIA, HY’KHO JaBJicHHUE yxke B 10
ThICSTY aTMocdep!

MOY «Mycmtomockas OOILDy



Monekynol u
amomol

HHupghyzus

Bzaumooeiicmsue
MOJIeKY

Aepecammnbie
COCMOAHUA
geecmag

Cmauusanue u
KANUIISIPHOCMb

A 3naeme nu 6ui,
umo ...

Cmpoenue eeuiecmea

A 3naeme su 6vt, umo ...

... YCTAHOBJIEHO, YTO MOJIEKYJIbI BOJBI COBEPIIAOT OKOi0 100

MUJIITAAPAOB MEPECKOKOB B CEKYHILY:
ciaoBO 'ra3z" mpuaymMaHO y4yeHbIMU. OHO MNPOU3BEICHO OT
I'PEUYECKOro clioBa "xaoc" — OeCropsioK.
... JINTP BO3/IyXa MOKHO CKaTh 0 00beMa HalepCTKA.
... KaXJ1as MOJIEKyJIa BO3/yXa UCTIIBITHIBAET HU MHOTO, HU MaJiO
— YEThIPE MWJUIMAP/Aa CTOJKHOBEHHMHW B CEKYHAY CO CBOUMM
"cocenkamu'.

C TIOBEPXHOCTHM BCEX BOJOEMOB HA 3EMIJIE E€KECYTOYHO
ucrapsiercst okoso 7000 kM3 Bompl. bacceriH ¢ TakuMm
KOJIMYECTBOM BOJIbI MMen Obl pasmepbl 80 x 90 kM mnpu
KUJIOMETpPE MTyOHHbI!




Cmpoenue eeuiecmea

JTEMOKPHUT (natr. Demokritos,
rped. Jumokpurtoc) (okoso 460
o0 H.3., AOnepwi, Dpakus -
OKOJIO 360 10 H.3.),
Monexyner u npeBHerpedeckuii  Quiocod,
S OCHOBOTIOJIO’KHHK

Juppyzus aTOMUCTUYECKOTO yUYCHUHL.
CornacHo Jlemokpury,

CYIIECTBYIOT TOJBKO aTOMbI M
MyCcTOTa. ATOMBI - HEICINMBIC

Bzaumooeiicmeue

MOJIeKYL

MaTepHUAIbHBIE DJIEMEHTBI

Aepecammuvie (reoMeTpruYECKHE Tela,

coCmozAnuA «(UTYPBD»), BEUHBIE,

geyecmag

HEpa3pyLINMBIE,

Cmavusanue u HEIIPOHULIAEMBIE, PA3INYAOTCS

KanuiisapHOCmb dbopmoi, HOJIOKEHUEM B

MyCTOTE, BEJIMUYUHOU; JIBHXKYTCS
B Pa3JIMYHBIX HAMPABJICHUAX, U3

UX «BUXPS» O0Opa3yroTcs Kak | eMOKpI/IT mo 10 H.3.)
OTJIeNIbHBIC TelIa. e
XynoxxHuk Pyoenc, 1603,

A 3Haeme Jiu 6wl,
umo ...




Monekynol u
amomol

HHupghyzus

Bzaumooeiicmsue
MOJIeKY

Aepecammnbie
COCMOAHUA
geecmag

Cmauusanue u
KANUIISIPHOCMb

A 3naeme nu 6ui,
umo ...

Cmpoenue eeuiecmea

Hcnonvzosanuvie uCmoYHUKU

®duzuka: yueonuk mis 7 ki. C.B.
I'pomoB, H.A.Poguna. — 3-¢ uza. — M.:
IIpoceemenune, 2001.

duzuka: yueOHuK 1 7 k1. A.B.
[Teppimkun, H.A.Poguna. — 13- n3n. —
M.:IIpocsemenue, 19935.

CD -muck «BupryansHas mkona KMy

CD -muck «BupryanbHad mkoiia KMy
(bu3uka 7)

HNuTepHeT —canThl




Jughpyzus

o
Monexynvt u
amomol

Bzaumooevucmeaue
MOIeKYIl

Aepecamnuie

COCMOAHUA

CmauusaHnue u
KANUAISAPHOCHb

A _3naeme nu 8wi,
ymo ...
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Bamm oTBET HEBEPHBIN.
[TonpoOyiiTe
ITOBTOPUTH
TEOPETUYECKUM
Marepual.

Jughpyzus

o
Monexynvt u
amomol

Bzaumooevucmeaue
MOIeKYIl

Aepecamnuie

COCMOAHUA

CmauusaHnue u
KANUAISAPHOCHb

A _3naeme nu 8wi,
umo ...
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