MQOY COLU Ne12 n. Jleco3saBoackuu,
MypmaHckada obnacTb

BHyTpeHHee CTpoOeHue
BellecTBa

MaTtepuan noarotossieH
ns noBTopeHust Tembl « CTpoeHMe BelwecTBa» B 7 Kracce
.[ns nosTopeHna Tembl « CTpoeHme Bewectsa» B 10 knacce
npu n3yyeHumn pasgena «MonekynapHas dusuka. Tennosble
ABMNEHNA»

Yuntenb pusnkn KannbxaHosa AHactacusa CepreeBHa



Ewe 2500 Tbica4ym NeT Ha3af ydeHbln | ssss®

[lemokpuT yTBEpP)KAAnN, 4YTO BCE Tena | ¢
COCTOSAT U3 OTAENbHbIX YacTuL,

A OoKasaHo 3To
ObIN0 HayKown
nawb B 19 Beke !




YHacTuubl N3 KOTOPbIX COCTOAT
BCe BellecTBa Ha3bIBaKOT
MoOJieKynammn

BOA,0POA ' .

Knucrnopona BOLA
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Pa3mepbl MOneKkyn

MOIneKyna ‘

(0,000 000 3 mm) A0MOoKo 3emHown Lwap
(61 mm) (12 742 km)

9




Ha KoH4Yuke uronku 1!

(.

(e 40 000 000 monekyn
B kanne Boabl, KOTOpas AEPKUTCA Ha KOHYNKE UTOMKU
cogepxutcsa 40 000 000 monekyn

&



CtakaH Boabl 1 HepHoe mope 34

Bo3bmem cTakaH Boabl U

npeaBapuUTenbHO NMOMETUB BCE
MOJIEKYIbI BOAbI, BbISTbEM €€ B
MOpe...

Torga, cnycTta HeKOTopoe
BpeMs 3a4eprHyBs BoAyY
CTakaHOM B Nnodbom mecTe, B
9TOM CTakaHe okaxyTcs 2-3
«MeYveHble» MOMEKYIbI. ..



Kak oueHnTb pasmep L
MOJeKynbl? 1
Karmn4d
Machna

h-TonwuHa nneHKn
d-anameTp Monekynbl @ nneHKa

d=-¢ =0,00000016 cm

V -00BEM Kannu
S -nnowaab NneHK



HaHo CWU PeLueHune see
V=0,003 mm33*101"m3 | A=V/S

S=300cm? |3*102m3 Mpov3BoanM pacyeTbi
V=0,003 mm*
=0,003* (10°)?
4 = =3*103*10°
=3*10""m°

OteeT: 3*10"wm?°

Kannsa macna o6bemom 0,003 mm? pacteknach no noBepxHOCTy
BObl TOHKMM CroeM U 3aHsna nnowaab 300 cm?
Onpenenute gnameTp MOMeKyrbl.



CoBpeMeHHble NpnbopbI— eo0e”
3NEeKTPOHHbIe MUKPOCKOMbI- -
NO3BOSIUNN YBUAETb MOJEKYbl







Monekynbl OgHOro BellecTBa,

HaxXogsAwerocsa B pa3HbIX cooe

o000
COCTOAHUAX OAMNHAKOBbLI
Monekyna nbaa, BoAbl U BOAAHONO napa

BOASIHOM §
nap



OouHaKoBbI NN MOJEKYsbl BOAbI | 838
B ropsiyemM 4yae n B XonoaHou $44-
raaupoBsaHHou Boge?

Monekynbl BoAbl
oanHakoBbl. OHU
OTNINYaOTCS TOSbKO
CKOPOCTbIO ABMXKEHUA:
B ropsiyem 4yae
MOMEKYNbl ABUXYTCSH
bbiCcTpee, YeM B
ra3anpoBaHHOW BOAE,
TaK Kak YeM BblLLe
Temneparypa Tena
Tem 6osbLUe CKOPOCTb
OBUMXEHNA MOJSIEKYIT.




Monekynbl noboro Bewecrea | 2:::
COCTOAIT U3 aTOMOB

Uncno atomMoB BXOOsILLMX B COCTaB MOMEKYST MOXET
ObITb PaA3NNYHbIM — OT 2X 10 BECKOHEYHOIrO MHOXKECTBA

OpgHa 13 camMmblix DONbLUMX
MOJieKyn Ha 3emMrne — 3To
monekyna [HK, kotopas
coctout n3 5750 atomos
yrnepoga, /227 aToMOB
Bogopoaa, 4131 atomoB it
kucnopoga, 2215 atomoB o 3
asoTta n 590 atomoB pocdopa.




Y10 BbI 3HaeTe o0 cocTaBe selce

MorieKynbl BOAbI? 4

.Jp

{ Monekyna
BOAbl
COCTOUT U3
o4HOro
aToma
BOOOpOoOa W
OBYX aTOMOB
Kncropogaa.



MoneKynbl COCTOAT N3 aTOMOB. eocoe

CkonbKo Bcero cyllecTByeT aTOMOB, see
KOTOpbIle OTNIUYaKTCA APYr OT Apyra
no XMMuvYecKkum cBouctBam?

TEPHOIVHECKAS CYCTENA X/MVHECK/X TEMEHTOB LUMEHIENEEBA KonnyectBo
dTOMOB OTKPbITbIX

Ha JaHHbIV
i |VOVEHT MOXHO
Sl HalITY B TAONNLIE
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MOMEHT UX



He Bce Tena coCTOAT U3 MOJEKYn
€CTb Tena cocrosliue n3 aToMoB.
H-p anma3 cocTouT U3 aTOMOB, B
HEeM HeT OTAesIbHbIX MOJEeKYn




CBOMCTBaA ra3oB, XXUOAKOCTEN U | sec:e

TBepAbiX Ten. cce
TBEPADBIE
[A3bl XNAOKOCTU TENA
Ilerko Manas He cxxumaembl,
CXKMMALOTCH, HE | CXKMMAEMOCTb, He COXPaHAIT

COXPaHAKT HU | COXPaHSAOT CBOEW dopmy n obvem
doopmy, HK doopmsl,

obbem NPUHUMaOT OopMy
cocyna




Avdrchyana HH

3TO siBIeHUe, NPU KOTOPOM
MOJIEKYJibl OQHOIro BellecTBa
NPOHUKAIOT B MPOMEXYTKMU
MeXay MoJieKyrnamu gpyroro
BellecTBa.
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oe oudbdy3na npoucxoout

ObicTpee? 34
TBepable Tena | XXKnakoctu [[a3bl
000 ®




Kakaga TpaekTopus

COOTBETCTBYET KaKoMy
COCTOSIHUIO BellecTBa?

[[a3bl

TBepable Tena

Knagkoctu

&




OCHOBHbLIE NMOJI0)KeHUSs 8 e0cs’

MOJIEKYJISIPHOM CMpPOeHuUU et

1. Bce BelwecTBa COCTOAT U3 YacTuL,
(MOsieKkyrsn, aToMoB, MUOHOB).

2. Mexay 4yactnuuamm ecTb NPOMEXYTKM.

3. YacTuubl BewecTBa HaxXoaAaTCcA B
HenpepbIBHOM, Bbecnopsao4HOM
OBUKEHUMN.

4. Mexny Yactuyamum noboro BellecTsa
CYLLECTBYET MPUTSXKEHNE U
oTTanknBaHMUe — OHMN B3aUMOLENCTBYIOT



bpoyHOBCKOe ABUXeHue

9TO TENNOBOE ABMKEHMNE B3BELLUEHHbIX
B XXMOKOCTK (MNn rase) YyacTuu




Bonpochl 5

1. MoXeT 11 Karuist BOIbI
OCCIIPEICTIBbHO PACTEKATHCS I10
IIOBEPXHOCTH BOJBI

[MpaBuUribHLIN OTBET — HET.



Bonpochl .t
2. Kakoit u3 puCyHKOB Hau0oJiee IpaBUIbLHO

MMOKA3bIBAECT KAIUJIFO BOJAbI B MUKPOCKOIIE IIPU
CUJIbHOM YBEJIIMYECHUU !

[MpaBunbHbIN OTBET Ne1



Bonpochl

3. Kakue u3 npuBeIcHHbIX CBOUCTB

IIPpUHALJICKAT ra3am’

1. 3aHMMarOT B€Ch MPEA0CTaBICHHBIM
UM O0BEM.

2. TpyaHO CKUMAIOTCS

3. UMEer0T KpUCTAIUINYECKOE CTPOCHUE

4. JIerko cxumarorcs

5. He nmeroT coOCTBEHHOM (DOPMBI

[MpaBunbHbIN oTBET — 1,4,5




Bonpochl :

4. Kakor BaXHbIM BBIBOJ MOKHO CJI€IaTh U3
SABJICHUS TU(PPy31Umn 0 CTPOCHUHN BEILICCTBA
.MoOJIEKYJIBI BCEX BEIIECTB HEMOABUKHEL.
.MoJIeKYIIbI BCEX BEILIECTB HENPEPHIBHO
IBUKYTCS

.Bce Tena cocToAT n3 MeapyallinX YaCTHUIl

[MpaBUNbHbLIN OTBET - 2



Bonpochl 2o

5. MOJIEKYJIbl OPUTATUBAIOTCA APYT K
npyry. Ho mouemy Mexay HUMH
CYILIECTBYIOT IIPOMEXKYTKH U OHU HE
CIIUIIAIOTCSI MEXKIY COOOM

[MpaBUNbHbLIN OTBET - MEeXAy Moriekyrnamu eENCTBYIOT
He TOSMbKO CUJSTbl NPUTSXXEHUSA, HO U CUIbl OTTankuBaHUA



Bonpochl 2o

6. 1151 TOro 4TOOBI CBEXKHUE OI'YpIbI OBICTpEE
3aCOJIMJIMCH, UX 3aJIMBAIOT TOPSTUUM PACCOJIOM.
[IoueMy 3acojika OryplOB B TOPSYEM paccoJie
IIPOUCXOAUT ObICTpEE?

.bBICTPO pacTBOpSAETCA COMb

PaccrosHue Mexay MolIeKylIaMy KJIETYaTKU OT'ypPILIOB
CTAaHOBHUTCS OOJIBIIIE.

.CKOpOCTb IBMKCHHUS MOJICKYJ YBEJIMYNBACTCS U
aidy3ust OpOTEKAET OBICTPEE.

[TpaBUnbHbLIN OTBET - 3



Bonpochl

7. B xakux BemiecTBax (TBEPIbIX, KUIKHAX

WJIM Ta3000pa3HbIX ) OPOUCXOAUT JUDPy3Us?

JudPy3us mporucxoauT TOIBKO B ra3ax.

JundPy3ust IporucxXoauT TOIBKO B dKMIKOCTIX
M razax

3. Inddy3uss npoucXoguT B rasax,
KUIKOCTSIX M TBEPABIX TeJax.

4. Inddy3us IpOUCXOIUT TOJIBKO B TBEPIbIX

Telax

[MpaBunbHbIN OTBET - 3




Bonpochl 2o

8. Mornekyrbl NNOTHO ynakoBaHbl, CUMNbHO
NPUTArMBaKOTCA APYr K ApYry 1 Kaxkgas
MOJIeKyria KonebneTtca OKOosio NOSIoXKeEHUS
paBHoBecusi. Kakoe 310 Teno?

Ta3

.>|<I/I,EI,KOCTb

'Bepgoe Teno

aKUX TEN HeT

[MpaBunbHbIN OTBET - 3



Bonpochl o

9. B cTeknsHHyo MeH3ypKy HanusatoT 100 mn Boabl, a 3aTtem
ponueato 100 mn cnupta. BetpsaxmBatot. [1pyn 3TOM OKa3bliBaeTcH,
YyTO 0ObEM NONYYMBLUENCA CMECU MEHbLUE CYyMMbl B3ATbIX
00beMoB xugkocten. Kakoe 13 o6bsCHEHNN NPaBUIIbHOE:

[paBunbHbIN OTBET - 3 1. Bopga v cnvpt BegyT cebs nogobHo
3€pHY B MELLKE: Koraa MeLUOoK
BCTPSAXUBAIOT, TO 3€PHO YMNITIOTHAETCA U
06beM ero CTaHOBUTCA MEHbLLE

2. Tak kak Bogy oonueatloT CAMPTOM, TO
ctonb cnmpTa gaBuT Ha BoOy M OHa
CXXUMaeTcs

3. Mexagy yactuuamu BoAdbl €CTb
NPOMEXYTKN, B KOTOPbIX
pacnonaratrTcsi YacTuubl cnupTa
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Cracu00 3a BHUMAHHE



Mcnonb3yemasa nutepartypa 4

Onadonnbmel 1 Anano3nTUBLI NO PU3NKe N aCTPOHOMUK

A.B. lNocTHUKOB. [1poBepka 3HaHUK y4aLlmMxca no
donsuke. 6-7 knaccol. 1986 .

H.B. dunoHosun4y.®unsnka. 3agadum un peweHus. 2004 r.

M.I. KoBTyHOBWY. [loMaLLUHMWX 3KCNEPUMEHT NO pn3nke
7-11 knacc. 2007 r.

H.M. Waxmaes, KO.N.[lnk, A.B., ByHuyk. dusmnka 7 knacc



