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ApucTtoTtens (IV B. oo H.3.) - 3eMmns, OroHb, Boga, BO3ayX







AHrNMMUCKNnN pusmuk

O>xoH Penen
(1842 - 1919)
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(oT rpeueckoro atomos - «HeaenMbIN>»)
MeJibYaMllasa XMMUYeCKn HeaennMmas
4aCTula BeLwecTtBa

«Hwnyero He cyulecTBYyeT,
KpomMe aTOMOB U NYCTOTbI...»

[peBHerpe4YecKnun y4eHbIn
HemMokpurt




MUKPOCKORN

CoBpeMeHHbIe 3JIEKTPOHHbIe MUKPOCKOMbI
AaroT yBenunvyeHuve B 70 TbicAY pas



ATOMBbI HUKensA
ATOMbI KpeMHUS
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ATOMbI KOOanbTa
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ATOMBI 3050Ta
ATOMBI NNIaTUHLbI




CTtpoeHue aToMa
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1. ATomHoe aapo (B 100 TbicsY pa3 MeHbLUe
aToma)

2. Bokpyr sgpa oBUXYTCS flerkme yactuubl —
3NIeKTPOHDI

AHrMﬁCKMﬁ YUYEeHbIN
DpHecT Pesepdopa
(1871- 1937)

Aapo cocTouTt N3 YyacTuy: NPOTOHOB U HEUTPOHOB.



Bo BceneHHOM:
aTOMbl Boaopoaa, atoMbl renusa (99%)

B 3eMHOM Kope: ,
aTOMbl KMClOpoAa, aTOMbl KpeMHUSA | A

B BOpe:
aTOMbl BoAopoAa U Kucaopopaa

B atMmocdhepe 3eMmnu:
aTOMbl a30Ta U Kucnopoaa




Monekynbil

B 1647 roay lNbep NacceHgu

(dbpaHLy3CKUN hu3mk)
BBeEJ1 CJIOBO «MOJIEeKyJia».

CnoBo «MOJieKyJia» nepeBoaAuUTCA KaK «MaJieHbKasA Macca»

Monekyna — menb4yauwas yacTtvua BelecTBa,
COXpaHAoLWan ero XuMmn4yeckme cCBonNCTBa

Monekynbl 0O4HOro 1 TOro e BelecTBa OANHAKOBbI,
pa3HbIX BewecTB — pa3Hble (N0 pa3mepam, COCTaBy)

Monekyna cocTOMT U3 aTOMOB
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Atom Bogopoaa - H

Atom kucnopopa - O

Atom yrnepoga - C

1. Monekyna Bogopoaa H, 90
2. Monekyna kucrnopopa O, OO
3. Monekyna Boabl H,0 ”
4. MoneKyna yrreKucroro rasa cO Q’
1




BeLwjecTBa COCTOAT U3 MOJIEKY/,
ke a MOJieKyJibl U3 aTOMOB
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Monekyna kode

Monekyna acnupuHa
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Teno

\
BelwlecTtBO

‘

Monekyna

v

ATOM



PoGepTt BpoVF
6puTaHCcKMn 60TaHUK,
yrieH JIoHOoHCKOoro
KOPOJIEBCKOIO
oobwectBa. Poguncs
21 nekabps 1773
roga B LHloTtnanguwn.
Yuunca B
OOMNHOYPrckom
YHUBEPCUTETE,
n3yyasi MeguLUnHy v
BoTaHuKYy.




B 1827 roay bpoyH, pa3

noa MUKpPOCKOMNOM BblAeneHHble U
KJeTOK NbiNbLbl
ceBepoaMepPUKaHCKOro pacteHus
B3BeLleHHble B BoAe
LuuTonsiaamMaTm4yeckme 3epHa,
HEeOXNAAHHO OOHaPYXWI1, YTO OHU
HenpepbIBHO ApOXaT U
nepenBuralroTCA C MecTa Ha MecTo.




MapuwaH Cmonyxosckuu (1872-1917)

Bnepebrie 8 1904 roay aan ctporoe
0b6bsacHeHUMe 6pOYHOBCKOrO ABUXEHUS



Hemeukui yueHbIi
AnbbepT SHWTEUH
(1879-1955)

Haunyuwee sxkcnepumeHTanbHoe NOATBEpPXAEHUE TOro, YTO MOJSIEKy bl
BeleCTB ABUXYTCA HEMpepbIBHO U XAOTUYHO.

bpoyHoBckoe auxeHue - becriopsaoYHoe ABuXeHUe
MesibYanlunX 4acTuy B rase uam XuaKkocTu.



npekpalyaetcs.B kanne

BbICbIXaeT , ABUXEHUE KPYNUHOK MOXHO
HabntogaTtb B TedeHne MHorux net . OHo He
npekpaLwlaeTcs HU NIETOM, HU 3UMOW , HU
AHEM , HN HOYbIO
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Menb4yanwime 4acTuykm Benn cebs, Kak XKuBble, MPUYEM «TaHeL» YacTul
YCKOPSSICS C NOBbILLEHNEM TEMMEPATYPLI U C YMEHbLUEHMEM pa3Mepa vYacTtuy 1
SIBHO 3aMeananca npu 3ameHe BoAdbl bonee BsA3KOM cpedon.




KakoBa npM4nHa OPOYHOBCKOIO JIBMKeHUA?

HenpepbiBHOE, HUKOIIA HE NMPEeKPaAINAIIHeCc
JABHUKEHUE MOJIEKYJI dKUAKOCTH (raza), B KOTOpOM
HAXOAATCH KPYNMUHKHU TBEPAOro TeJia




SBneHue, Npy KOTOPOM MOSEKySbI OAHOMO
BeleCTBa MPOHUKAHOT MexXxAay MOSeKyiamu
ApYroro, Ha3bIBaeTca Augeysuemu

ON282Y3U4 (nat. diffusio — pacnpocTpaHeHue,
pacTtexkaHue, paccenBaHue)




3aumogeucTeme MONEKYJT XUAKOCTEU
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*«PacTBopeHue caxapa B Boae»



Bsaumopeucrteue
MOneKyn TeepAbIX Ten

X

a) B MOMEHT CONPUKOCHOBEHUSA 6) yepes 5 ner

[se xopowo oTwWNUEPOoBaHHbLIe NMGCTUHBI CBUHLIA U 30J10TA
nponexanu Apyr Ha apyre 5 netr. 3a 3TO BpemMa MOSeKysbl CBUHLA
U 3010Ta NpoOHUKNU Apyr B Apyra (Nepemelwanucb) Ha paccTosHue

oKkono 1 mm.

*«[Anpy3uns TBepabIX Ten»



Hawnbonee 6b1cTpo AUPDY3US NPOUCXOAUT B

rasax, meaneHHee B XUAKOCTAX U COBCEM
mepneHHo (ropamum) B TBepAbIX Tenax.
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Brisog

Ouogysusa urpaet 60nblyHo posb B XU3HU
yesioseka. OHa Ucnonb3yeTcs He TOSbKO Ha
NpeanpuUaTUSX U B MPOMBILLNIEHHOCTU, HO U B

6b1Ty. Bnaroaapsa auc

DC

Dy3UU NPOUCXOAUT

MHOXeCTBO BAXHbIX XU3HEHHbIX MpoLieccos,
obecnevymnBaromUX XmU3Hb Ha 3emne U
CyLLeCTBOBAHWE BCEro XUBOTO.



CMaunBaHvne mn HecMauuBaHue

MPUTSIDKEHNE MEXAY \

MOJIEKYIaMU XXULKOCTU
MEeHbLUe, YeM MeXay [PUTAHXEHNE MEXAY

MOJIEKYIaMU XKuaKocTtu n MOJIEKYJIaMU XUAKOCTU
[1OBEPXHOCTU 6osibLie, YeM MEXAY
MOJIEKYJIAMU XUAKOCTU U

o MOBEPXHOCTU

X .




nuazasip- 3To TOHKas1 Tpybka
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CmaunBamouwjasn HecmaunBamwowjas
IXNOKOCTb IXNKOCTb




NASAPHOCTM

B 6blTy B TEXHUNKeE B ripupojge
yAaasieHne Baarn | rnoABod CMasku K | rnuraHne KOpHEBOU
[M10J1I0TEHLIEM U T.nI. AEeTasisiM CUCTEMbI PpacTeHUU
aBTOMAaLUNH
DUTNIIbBHBIM
Cr1ocoboM.
yaasieHue 3aKyriopka rnop | Bcrnawka 3emMsu A5
U3JTNLLIEK YEPHWJT | TPU M3rOTOBJIEHUU | 3a4EPXXKaHUS Biaru
rIpoMoKartesibHou nicdeun bymarm. (pa3pyLieHuve
bymaron. KarinsisisipoB)
NCroJsib30BaHnNe CbIpOCTb CTEH AbIXaHne pacTteHun
dutnien B ZAOMOB. yepes CUCTeMY
KepOCMHOBbIX KarinsisisipoB B

JiaMriax " T.r1.

CTPOEHUU




[loMmallHee 3afqaHue

1. 8§ 7 - 11, yntaTtb, oTBeYaTb Ha
BOMpPOCHI

2. NpuHecTn ropox u nuweHo (no 20 - 40
LUTYK)

3. TeTpaab — TpeHaxep cTp 14 N2N° 1 - 6,
ctp 15N?%1
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Peghnexcusn

71 Bce 04eHb XOpPOLLUO NMOHAN
MHe ObISTI0O UHTEepPEeCHO

MHe BCe NOHATHO, HO MaTepuan
He Bcerga uHtepeceH

A He Bce NoHsAMN, HO MHe ObINo
MHTEepeCcHO

#l HU4Yero He NOHAN U Ha ypoke
cKy4an
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