3aKkoH Apxumeaa ¢ no3muun HoBbIX 3HaHWUN

(PasmbiwneHus Ha 3agaHHyo Temy)
Konapakos W.

Hukonau Bukmoposuy Jlesawoe ocmaeun HaM HECKOJIbKO KHU2, cmamel u
6onbwoe Konuyecmeo eudeohunibMo8 0 8cmpeyax ¢ YumamesiessMu, 8 KOMOPbIX OH
U3noXun cymb Cceoell KOHUuenuuu ycmpolcmea OKpyXarowe2o0 Mupa. B
UH(hOPMAUUOHHOM niaHe 3mo G0CMamoYHO NAOMHbII KOHCNEeKm OCHO8 €20
KoHuenyuu. Ho nmwobass meopusi, KOHYyenuusi xueem monbko mozda, Koz0a OHa
eHedpsiemcsl 8 XU3Hb U pa3eueaemcsi dasiee, UHa4ye OYEHb BaXHOE UelbHOe y4yeHue
ycunusMu pbsIHbIX «no4yumamenel» Moxem npespamumbcs 8 doemy. [Toamomy yxe
celivac cmoum npobsieMa N0 aKMUBHOMY PacnNPOCMPAHEHUI) U BHEOPEHUID €20
3HaHull 8 pa3/luyHble Ompaciau HayKu U MexXHUKU, a makxe OanbHeliwe2o Uux
paszeumusi. U HyXHO Ha4uHamb ¢ npocmoz2o. 30ech, Kak u pazsumue 060l meopuu,
He moxem oboiumucb 6e3 owuboK, HenpasunbHO20 mosnkoeaHusi u m.n. OdHako
dopoey ocunum udywud...

[MonoxeHue koHuenuwuu H.B. JleBawoBa

B «kHure «HeogHopogHas Bcenennas»' H.B. JleawoB Tak onucan addext
rpasuTaummn: «Mepenap MepHOCTU (rpagveHT) BCerga HanpaBneH OT FpaHul K LeHTPY
30HbI AedopmanMn NpocTpaHCTBa, NO3TOMY NEPBUYHbIE MATEPUW, ABUrasiCb BAOSb 3TOr0
rpagueHTa, co3garT coboW HanpaBneHHbIN MOTOK. JTOT HanpPaBMEHHbIN MOTOK NEPBUYHbIX

MaTepvu7|, B 30HE nepenaga MepHOCTU U CO30a€T, TaK Ha3blBaeMoe, rpaBUTALMOHHOE Nose.

[paBUTaLMOHHOE MOMe Bcerga MpUHMMAnoch, Kak camo coboit pasymetoLeecs,
oyeBMaHoe W BespgokasaTenbHoe. BooOlle, noHsTe moboro nomns BBOAMMNOCH B BUAE
noctynata, 6e3 Kakux-nnbo [OKA3ATENbCTB W ODObSCHEHWA, YTO B MPUHLMME YPeBaTo
CepbE3HLIMI MOCTIEACTBUSMU NS Pa3BUTUS HAykM B LieNoM. Be3 noHumaHus, kasanoch Obl,

o4eBUaHOro, HEBO3MOXKHO ABMXKEHNE HaYKK Bnepén.

! Jlepamos, H.B. «Heonnoponanas Beenennas». — Cankt-Iletepoypr: Ua. «Mutpakos», 2011.
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Tak BOT, Nnepenag MepHOCTM MPOCTPAHCTBA B 30HAX HEOLHOPOLHOCTY, BOSHMKLUMX
Mpu B3pblBax CBEPXHOBbIX, CO3AAET rpaBMTALMOHHOE Mone, rpaBuTaumio. Kaxabii atom,
BO3HWKAIOLMIA B pe3ynbTaTe CUHTE3a CEeMW NEPBUYHbIX MaTepuil, CO3AaéT BTOPUYHOE

UCKpUBJIeHKE NPOCTPaHCTBAa HAa MUKPOYPOBHeE.

Bo3HWKaeT nepenag MepPHOCTW, cO3daBaeMblii aTOMOM, HanpaBneHHbli NPOTUB
MepBOHAYanbHOMo, APYMAMW CrioBaMi, Kaxdbli aTOM CO3AAéT aHmuzpasumayUuoHHOe
none. B pesynbTaTe 9TOr0, aToM HauyMHaAeT [BMraTbCs K BEPXHEN rpaHulle AvanasoHa

YCTOAYMBOCTM 1 OCTaHaBNMBAETCs Ha 6anaHCHOM YPOBHE MEPHOCTH.

[aBante pa3bepém, noveMy aToM OCTaHABMMBAETCA Ha, Tak Ha3biBaeMoM, BanaHCHOM

YPOBHE MepHOCTH?!

BcnoMHMM, 4YTO KaxObll aTOM He TOMbKO CO34aET BTOPUYHOE WCKPUBREHME
NPOCTPaHCTBA, HO W NpeaCcTaBnsieT coboit (omanyecku NoTHOE BELLECTBO, rMOpUaHY0 dopmy
N3 CEMM NEPBUYHBbIX MaTepuil, KOTOPOE KAYECTBEHHO OTIIMYAETCS OT MEPBUYHLIX MaTEPUM.
MnaHeTapHbI® nepenag MepPHOCTU (hopmupyeT HanpaBneHHble MOTOKM NEepPBUYHbIX
MaTepun K LEeHTPY NnaHeTbl M Kaxabli aTOM MonagaeT nopg UX «Hanop». Bo3Hukaet
«3thchekT napyca» — nepeuYHbIE MaTEPUM «AABAT» HA aTOM, 3acTaBNsis ero ABUraTbCA B
TOM Xe HanpaBfeHun, YTO W OHK camu. [1OTOK NMEPBUYHBIX MaTepuit Kak Bbl «3acTaBnseT»
aToM ABUraTbCA B 33JaHHOM Hanpas/iEHUM — K LIEHTPY 30HbI Aedpopmanuu.

Mepenag MepHOCTW, co3AaBaeMbid aTOMOM, HanpaBfieH OT LieHTPa 30Hbl

aedopmaLmu K eé rpaHuLam, 4to co3AaéT BCTPEYHbIA UMNYNbC aToMa.

B pesynbTate, AaBneHue NepBUYHbIX MATEPUM Ha «MNOBEPXHOCTb» aTOMa YaCTUYHO
HeWTpanu3yeTcs aHTUrpaBuUTaLMen, NMopoX4EHHOM camum aTtomoMm. /I B onpeaenéHHon
TOYKe 3TU [Be CUSlbl YpaBHOBELMBAKOT APYr Apyra, YTO M COOTBETCTBYET GanaHCHOMY
YPOBHIO MEPHOCTU ANs AaHHOro atoma. Kaxabln aTom UMeeT «CBOM» pa3Mep, aTOMHbIN
BEC U CTeneHb BIIMAHUS Ha OKpYXaroliee MUKPONPOCTPAHCTBO, NMOITOMY AN KaXOOro

atoma CyLLecTBYyeT CBOW BanaHCHbIN YPOBEHb, XapaKTEPHbINA TOMBKO A1 HEroy.

Wtak, B 0fHOM Cryyae nepenag MepHOCTU «OPraHU30BaH» B3PLIBOM CBEPXHOBOW,

a B [OpyroM — BRMAAHUEM caMoro (camux) atoma (aToMOB) Ha OKpyxatoulee



MPOCTPAHCTBO. B pe3ynbtaTe aTOMbl HAX0OATCA TaM, KyAa UX «NpuaaBnnBarT» nepBuYHbIE
MaTepun N ypaBHoBELWIMBAKOLWAA aHTUIpaBUTaUuna, Kak CyMmMapHoe OEenCTBMe BCEX aTOMOB.
|-|pl/l 3TOM aTOMbl CO3[al0oT nepenajg MepHOCTU (HanpaBneHme ABWXEHNA NEePBUYHbIX

MaTepuit) OT CBOErO LIEHTPA K nepudepumny.

[onyyaeTcs, 4TO aToMbl pa3BOpPauMBaKOT YacTb nepBuYHbIX MaTepuit (MM) npoTus
ocHosHoro noToka M. A ato Bo3MOxHO, ecnu M npoHU3bIBaAKOT BCE TENO BeELLECTBa, T.e.
Kaabl aToM, O YEM CKa3aHO BbiLLE, MO3TOMY 34eCb MOXET UATU peyb TONbKo 06 adpdpekTe

06 LeMHOW NapyCHOCTU — MHTerpansHom acdekre MM,

A3 koHuenuumu Jlesaluosa H.B. n3BecTHO, YTO 3aKOHbI MUPO3AaHUA (hOPMUPYIOTCSA Ha
MaKpO M MUKPOYPOBHE, Mbl e MMeeM [eno C WX CneacTBMEM Ha Me30YpPOBHeE.
Paccmotpum penctene notokoB M Ha (ouanyeckm nnoTHOE TENO Ha Me3oypoBHe. [ns
HarnsagHOCTU PacCMOTPUM CaMbl U3BECTHbIA (M3NYECKU 3hEKT — MorpyxeHne Tena B

KNOKOCTb, T.€. NPOsABIIEHMNE 3aKOHA Apxwme,u,a.

3aKkoH Apxumepa

N3BecTHO, yTO0 Ha

MOrPyXEHHOE B XUAKOCTb TENO
Fapx=Puwr-g-pwre-Va ™

[eCTBYeT  BbITaNKMBALLAsA

FApx — apxXuMei0oBa cuiia, H CI/IJ'Ia, paBHaﬂ Becy

P/ — Bec xuakocTH/rasa, BoITeCHEHHBIH Tenom, H

Vi —o0beM norpy)lfeuuoﬁ B JKHJIKOCTB/Ta3 BbITECHEHHOM XWUOKOCTH, YTO
4acTH Tena, M°

Px/r — INIOTHOCTH JKHAKOCTH/Ta3a, Kr/mM3 BblpaXaeTcs qupMyﬂ0|7| (1)

g - ycKoperue CBOOOAHOrO majeHus, m/c?

(puc. 1).

3aKoH cnpaBeanunB  Kak

Puc. 1. 3akoH Apxumega

NS KWAKOCTY, TaK W AN rasa.
YaenbHas BbiTankusatolas cuna Fapx, npuxoasiuasics Ha eauHuly obbema 6yaeT paeHa:

f=Fapx | Vr = g*pur

Mpu HanU4uy rpagneHTa MepHOCTH, T.e. KOraa eCTb YCKOPeHUe CBOBOAHOM NafeHus,

BbiTaNKMBatoLLasl Cuna 3aBUCUT OT NIOTHOCTK Tena Pr (MNOTHOCTK ynakoBku atomos). Korga



K€ YCKOPEHME WUnn nepenag MepHOCTM OTCYTCTBYET, TO U BbiTankMBatoLLas cina paBHa Hynio,
T.€. UMEEM MOMHY HEBECOMOCTb.

Motok MM AeiicTBYeT Ha TENO, MOrPYKEHHOE B XKWUAKOCTb, U HA CaMy XWAKOCTb, NpW
9TOM BO3HWKaEeT nepenas MEepHOCTU MEXOY MEPHOCTLIO XWAKOCTU W MEPHOCTbIO TBEPAOro

Tena. Mepenap MepHOCTM W cosgaeTt nogbemHyto cuny. M gaBaT Ha Teno, U Ha XWOKOCTb.
Ecrn MM cunbHee [4aBAT Ha XMAKOCTb (T.€. €€ Px> Pr), TO OHA BbITaNKMBaeT NNOTHOE
Teno M3 cebs (mposBneHve 3akoHa [lackans®); ecrm cuna fasnexnns MM Ha Teno u
XUOKOCTb OAMHAKOBa (Px = Pr), TO TeNO NNaBaeT BHYTPU XWAKOCTM, HE3aBUCIMO OT €é

MecToHaxoxaeHus. Ecnm M cunbHee faBaT Ha Teno (Px <Pr), TO Teno ToHeT. B Toxe
BpeMsi COOCTBEHHAsA MEPHOCTb KaXAoro M3 B3aMMOLENCTBYIOLMX OOLEKTOB onpeaenser
WX MOSOXEHWE B NPOCTPAHCTBE, T.e. TO MECTO, rAe OHU ByayT HAaXOAMTLCS B paBHOBECUM C
cunamu, OencTByloWMMM Ha HUX. CregyeT 3aMeTWTb, YTO TENO AOMKHO ObiTb MOMHOCTHIO
OKPYXXEHO XMAKOCTbLHO (1IMBO0 NepecekaTbesl C NOBEPXHOCTBIO XNUAKOCTH).

MepHocTb L1 € B3aumogenctsyet—> ¢ MepHoCTbio L2 = nepenag mepHoctn ALy =
Pe3ynbTar - CBOWCTBO (BbITECHEHME TerioM oBbema BOAbI, BEC KOTOPOro paBeH cure
BbITanK1BaHWs Tesia U3 BOAb!).

Mpn atom, ecnu Teno BygeT nNOTHO nexatb Ha OHE cocyda W noa Hew He byaet
KMOKOCTW, TO OHO He BCMIIbIBET (HE3ABMCKUMO OT €ro MIIOTHOCTM), T.K. B 3TOM Cryyae byaet
YacTblo JHA M HUKaKas cuna ApxuMesa Ha Hero He AeMCTBYET HAaobopOT, ero NPWKUMAET KO

OHY OaBlieHne, paBHOE BECY cTonba XuakoCTh Hag HUM (COFJ'IaCHO 3aKOHa naCKaJ'IFI).

MpumeyaHue: 3akoH MNackans

34ecb OOHOBPEMEHHO MPOSIBNSETCA M 3akoH [lackans, kak creacTeue nepenaga
MepHocTe: [JasneHue, npousgodumoe Ha XUOKOCMb unu 2a3, nepedaemcs 8 /iy moyky
6e3 usmMeHeHUl 80 8CeX HaNPasIeHUsIX.

3akoH [Mackans onucbiBaeTcs hopMynoit AaBneHus:

p_mg_pvg _pgSh - pgh

Unu p=F/S,
S S S



roe p — 910 gaenexue, F —

3akoH [Nackans

NPUNOXeHHas cuna, S — nnowaab

cocyaa.
[daBneHue,

npon3sBoamMMoe Ha

XUAKOCTb UK ra3
nepenaéTcsa B
nobyro Touky

OAMHAKOBO BO BCeX
HanpaB/ieHUsX.

OpHako 3TO  BCEro  MULlb
NaBMeHne MOPLUHS Ha XUOKOCTb B

npegenax cronba XugkocT BbICOTOM

AB = h, Ho panee paBnexue

pacnpocTpaHAeTCA Ha BeCb 00beEM

Fis,=P F/Sh = FIV
2 2

KMUOKOCTKW, Npu  3TOM  nnowanb

Puc. 2. 3akoH Mackanga

NOBEPXHOCTU  Liapa  3HAYMTESTbHO
Bonblue nnowaay nopLHs. Bo3HMKaeT NpoT1BOpeYne, BbI3BBAHHOE TEM, YTO NpK 0ObACHEHUM
3akoHa [lackansi paccmatpuBatoT OOblMHO [Ba COODLAWMXCA LMNIMHOpPA C  PasHOM
nnowaapto nonepeyHoro ceyvenms. OTcroaa 1 BoIBOA opMysibl AN rMapaBNUYeckoro npecca,
roe NpuCyTCTBYIOT NNoLaamn NOPLUHEN W Cusbl, AEACTBYIOLWME Ha HUX. Ha camom gene peyb
noeT o nepedaye aBneHns Bcemy obbemy, B AaHHOM cnydato: ans Yactut AB (puc. 2) — Sqe h
= Vi u anga wapa — V2 = 4wR3/3 unu, ycnosHo — Sz*hz (MOXHO 3amMeHUTb 06beM Luapa Ha
0bbem umnuHapa). Torga nonyumm: Sqi¢ h = Saehz — TOT Xe 3akoH [lackans, NpUMeHsEMbIi
ONs pacyeTa rMapaBnnMyeckux NpeccoB. HO CMbICH Npu 9TOM HECKOMbKO WHOW: AaBneHue Ha
o6bem Vi He paBHO AaBneHnto Ha obbem Vo, T.e F/V1 # F/V2. B aTom cnyyae npoTueopeymne
ncyesaet, T.K. Ana obvema Vi AaBneHue nepefaeTcs Ha nnowagb Sq1 (CormacHo 3akoHa
[Nackans) u nowangb CTEHOK, HO CTEHKM He W3MEHSIT CBOEN (HOpMbl, NOSTOMY AaBreHue
nepegaeTcs Ha nnowaap S1, a ans obbema V2 — Ha nnowadb Sa2. Ecnvm B noBepXHOCTM
nnowaaeto Sz 6yayT HeboMblME OTBEPCTMS, TO AABMIEHME BbITEKAKOLMX U3 HUX CTPYN ByaeT
00paTHO MPONOPLMOHANbHO Nnowaan 3Tux oTBepcTwil. [pn 3ToM cobnoaaeTcss 3aKoH
COXpaHeHus BelecTBa Ha Me3oypoBHe. Bce hopmynbl, NpuBoaMMbIE B y4eOHMKaX U3nKL
Ons 3akoHa [lackans, OTpaxalT 4acTHbIA Cryyan 3Toro 3akoHa. B Hux cuna F -
MeXaHnW4yeckas cuna, cosfaBaemas Kakou-nmbo BHewwHen cunon. OHa NpuCyTCTBYET W B
3aKoHe Apxumena: npu pasHOCTM mepHocTen (AL12) XMOKOCTU M MOrPYXEHHOro B HEe Tena,
BO3HMKAET MeXaHM4Yeckas cuna, 3acTaBnsiowas nnaeaTb, TOHYTb WM BCMNbIBAaTb TENO B

xugkoct. Bo Bcex atux TPEX Cny4vaax, XWOKOCTb ﬂeﬁCTByeT Ha Teno B COOTBETCTBUK C
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3akoHom [Mackans. /1 B Tom cnydae, korga Teno Byaet NnOTHO HAaXOAWTCA Ha AHe cocyda u
nog Hero He nonageT XMOKOCTb, OHO OyaeT ocTaBaTbCs HA AHE, HEe3aBWCUMO OT CBOEMN
NIOTHOCTK, T.K. NOBEPXHOCTb Tena B AaHHOM cryvae OyaeT BhINOMHATL (PYHKLMIO YacTu OHa
cocyaa 1 byaet npukmuMaTbes Ko AHY AaBMNEHUEM, PaBHbIM BECY CTONGA KMAKOCTU Had HUM.
Takum 06pa3oM nNepBONPUYMHON BOHUKHOBEHMS UMbl ApxuMeaa saBnsieTcst noTok MM
B HeogHopoaHom npoctpaHcTse (MpH), npwkumarowmx u Teno, u X1AKOCTb B HanpaBnieHum

nepenaaa MepHOCTH, Tak Ha3biBaeMbIM «TPaBUTaLMOHHLIM nonem» Mrp.

3akoH Apxumeana

Ha Teno, norpy>XeHHoe B XXWAKOCTb AeiNCTBYeT
BbiTaNkMBaloLas (apxumeosa) cuna, paBHas
Mo MOAY/0 CUMe TSHKECTU BbITECHEHHOM

KUOKOCTHU
FA - mcum..wcua.g - paxudgyom.xud.
Teno nnasaer Teno BcnnbiBaeT Teno ToHeT
- ' § -
Fa=pg} Fa=pgV
_ ‘ Fr-pgV
P=-mg P-mg P-myg '
F,=P F,>P BcnnbiTne 3aKkoHUMTCS, P-= mg
= > korgaF, =P
_ Px=Pr Px 2 Pr rorAaR, Fp<P

<~ Ecnu cuna TaxecTit, /~ EcCnu cHna TAaXecTH p)K < p-r
Frax paBHa apxume- Frax mMeHblie apxume-
poeow cune FA, 1o Te- | | goeoi cunel Fa, To Tenc
no byaer HaxoauTLEA | | BygeT NoAHMMATLCA M3 [ Ecnu cuna taxecTtH Frax
E PABHOBECHH B NI0- UAKOCTH, BCNNbIBATh. bonbuwe cunel FA, To Teno dyaer
DOM MecTe XKHAKOCTH. lnoTHoCTL NnNaeaw- ONyCKaTbCA Ha AHO, TOHYTh.

MnoTHoCTL NNa- Wero Tena MeHbWwe lMnoTHoCTL Tena bonblue
EAKLWEro Tena paeHa | | NNOTHOCTH XXHWAKOCTH NAOTHOCTH XXHAKOCTH.

MINOTHOCTH XKHUAKOCTH / *,

; \ /)
. 5

Puc.3. lNpogaBneHne 3akoHa Apxumega npwu
PasnnyYHON NIOTHOCTU TBEPAOro Tena

pesynbmam

C:MpH (AL) «<——> NM &= llep.—>(*)= Ceoucmeo



OHo obnagaet TeM CBOWCTBOM, UTO Nto6on 06beKT (*), haktnyeckn Bewectso (0),
HaxodsLmncss B Hem, OyaeT OBUraTbCs BAOMb nepenaga MEPHOCTM, T.e. K LEHTPY 30Hb

nechopmaly NpoCcTpaHcTea.

Ho T.K. pe3epByapbl, EMKOCTU C XWUOKOCTbIO, Kak MpaBuro, orpaHnyeHbl no BOKOBO
MOBEPXHOCTM, KaK 1 CaMu Tena, UMeLLMe KOHKPETHYI reoMeTpuyeckyto dopmy, nepenag
MEPHOCTU BbLINOMHAET (PYHKUMIO W MeXaHU4eckon Cunbl, KoTopas urypupyet B 3akoHe
Mackans, n cosgaet AaBneHWe Ha aTu Tena.

CnepyeT OTMETUTb, YTO 3aKOH ApxMMeaa HauMHaeT NPOSIBNATLCA TOrAa, Korda pevb
noeT o B3auMOAeWCcTBUM ABYX M Gonee Ten, OQHO W3 KOTOPbIX XUAKOCTb Mnm ra3 (Ba),
BTOpOE — TBEPAOE WNM XWUAKoe, a 4O 3TOro CrefyeT BECTU pedb O NposiBeHWn adekTa
‘rAroTeHUs» B BUde adhekta «napycHocTuy (puc. 4.). Mepenag mepHocTv ALz NpuBOAUT K

nosiBneHnto acpdpekta «rpasutaummy MMy, KOTOPaAsi Npu B3aUMOLENCTBUM C BELLECTBOM B,

Duznyeckas CTpyKTypa ®usnyecknn adpext
adhpexta Apxumepa Apxumega

Mrpae. MM AL,,MM

/ /

BB, ==B,(L)¢—By(L;) == AB;;7— (0)== Pesynbrar

/ /
Mipae MM

- NONNAB0OK 581?-EbITEEHEHHEH TENOM BOga

B2 - BOAA [Oﬂ - HANPUKMED, NECKA C KPHYKOM [YaouKa)

Puc.4. MpeacraBneHue sakoHa ApxuMmeaa B BENONbHOM
thopme

(BMecTo 3Be3gouku (*) BBOAWTCA BELLECTBO, CM. YPOK 8) co3aaeT CBOWCTBO, CrocobHoe

BbINONHWTL Kakoe-TO AeiicTBue. [pu aTOoM 0OpasyeTcs cuctema M3 Tpex ONeMEeHTOB,



Ha3bIBaeMOii «BEmNoremM» 1 cnocobHas BbINONHATb, kak MUHUMYM, OAHY yHKLMK. HarnsgHo

3TO MOXeT ObITb NPEACTaBNEHO B BeNonbHOi opme (puc. 4).

3aKOHbl MMUKPO M Makpomupa eauHbl. Tenepb pacCMOTPUM aHamnor 3akoHa
Apxumega Ha MUKPOYpOBHe. AHANOrM4YHO OMMCaHHOMY Bbille 3akoHy Apxumena Ha
MVUKPOYPOBHE TaKKe BCE aTOMbl 3aHMMalT CBOE MECTO, B 3aBUCMMOCTM OT COBCTBEHHOOrO

YPOBHSI MepHOCTM L, m.e. BanaHCHON MEPHOCTM!.

Cnegyetr Takke OTMETUTD,
YTO KaXKablil aTOM BMMSIET Ha
OKpyXatoLlee npoCTPaHCTBO
B 3aBWCMMOCTW OT €ro
aToMHoro Beca. Ho, BHe
3aBUCUMOCTM OT TOro, Kak
CUMbHO OH  BNMSIET, OH
YaCTUYHO WNKM  NOSTHOCTbLIO
3anonHset coboit
aecopmaumio NpoCcTpaHCTBa,

YMEHbLLasA TEM CaMbIM

BENWUYMHY 3TOW AedopmaLium.

Puc. 5. Pacnpegenesne aTtomoB B Moatomy, COBOKYTHOE
NpoCcTpaHCTBE B 3aBUCUMOCTU OT BWSHUE HA MPOCTPAHCTBO
COOCTBEHHOW MEepPHOCTU ("3aKOH

ApXxumeqa Ha MUKPOYpOBHe"). KON4YecTBa aTOMOB

BOAOPOAA,  COCTaBMAOLIMX

aTOM [aHHOro anemeHTa, 6yaeT npubnuautensHo OyAeT paBHO CTEMEHW BAMSIHUS OQHOTO
aToMa [JaHHOro 3reMeHTa.

Ha atom, Takke, Kak W Ha MakpoTeno paencteyet notok [1M, cosgasas agpdoekt
«NAPYCHOCTUY  («TArOTEHUS»), KOTOPOMY MPOTMBOCTOMT MEPHOCTb  (aHTUrpaBuTaLmsy,
co3gaBaeMas camum atomoM. B pesynbTate B3aUMOAEWCTBUS  «rpaBuTauuv» U
«aHTUrpaBUTaLMM» aTOM YXOaWUT Ha BanaHCHbIN YpOBEHb MEPHOCTU, KOTOPLIA COOTBETCTBYET
ero cobCTBEHHON MEPHOCTU B AaHHbIX YCroBUsX, obecnevnBatonii YCTOMYMBOCTb atoma.

ATom BepméT cebs, Kak «nomnnaBok», CTPEMACh 3aHATb TO MOMOXEHWe B MPOCTPaHCTBe,
8



KOTOPOE COOTBETCTBYET €r0 MEPHOCTM B AaHHbIX YCMOBUSAX, MPOSIBASS CBOErO pofaa «3dhdekT

Apxumena» Ha MUKPOYPOBHE, BepHee, 3(heKT «napycHoCTU». A, Kak u3BecTHo, Bce M

ABNAKOTCA ONEKTPOMarHMTHbIMA konebaHust COOTBeTCTBYPOLLI,eVI OKTaBbl, M3 COBOKYIMHOIo

CNEeKTPa KOTOPbIX M CO3[aH aToM. 3AeCh B NOMHYK CUMy NPOSBASETCA Ta (uanka, 0 KOTOPON

BeZET peyb B cBoux paboTax A.M. XaTbiboB.

TO e MOXHO cKka3aTb W 0 NPOosiIBNEeHUN 3pdekTa «NapyCHOCTUY U «3akoHa ApxuMenan

2,87895058

ﬁ Ocb ny4a WwectTuny4YeBrKa

1 ’ 2,87895058

. @
— 4 >3\ MeTaBceneHHble
| 5 i cYyNepnpocTpaHCTe
i %
— 7 i
8 i
| o b 3,040576472
10
11
3 12

13 8 31213894

2,87895

i

Puc. 17.13.2. "Enka" mepHOCTEl Ny4a WecTUNny4eBuKa:
MepHOCTb MO OCU NyYa - 2,878950358; MepHOCTb NONepéK
ocu-1-Ni - oT 2,87895058 no 2,87895058 + (Ni-1)xAL;
Ni=1-:-13 - Konu4ecTBO (POPM NEPBUYHbLIX MATEPUIA B
COOTBETCTBYKLWWEM CYNepnpoCTPaHCTBE.

Ha MakpoypoBHe, T.e. Ha
YPOBHE  LUECTWUNYYEBUKA, B
MM

HanpaBneHbl OT nepudepun (c

KOTOPOM NOTOKM
Bornblueit MEPHOCTbID) K ero
OCW (C MEHbLUEN MEPHOCTBIO)

(cm. puc. 17.13.2, ypok 17).

MNposiBneHne addekTa
«MNapyCHOCTN» SBNSETCS
(PyHOAMEHTamNbHLIM CBOACTBOM
br3nYecKn NNOTHON MaTepum B
HEOZHOPOAHOM MPOCTPaHCTBE,
bopMUpYIOLLMM €€ «CKeneTbl»
BCEBO3MOXHbIX 00pa3oBaHuin —
NnaHeT, ranakTuk, MeTaBceneH-

HbIX U T.A.

MoxHo caenaTtb

npeanono-xexwe, 4to NM, B3aumogencTBytoLme ¢ PU3MYECKM NNOTHON MaTepUe, NPOXoasAT

yepes Kaxzabln aToM W, B UTOre, Npouas Yepes METaBCeSIeHHbIE, CTEKAOTCS B MOLLHbIA NMOTOK

BOOJIb OCU LUECTUITydEBUKa, BJIMBAACb B aHTULLIECTUITYYEBUK B COOTBETCTBUM C 3aKOHOM

COXpaHeHns matepun.

17 masa 2016 .



