as.

"a3, nepexogHasa popma arperaTtHOro COCTOSAHUA MaTtepuin B MPOCTYHO
06beMHyto bopMy BeLecTBa. [lepBoe YTO HYXXHO 3HaTb 3TO onpeaeneHune, Yto
ecTb 06bem n dopma?

B pesynbTate niobbix 4ENCTBUI, KOTOPbIE NO3BONAIOT BbIAENUTL YacTb
MaTepui, B 3aMKHYTYIO CUCTEMY, eCTb 06beMm. Dopma 3TO Nmuo obbema, 06bem
nnowaab opMbl U3 Yero OHa COCTOUT.

lMpocTbiM MOXHO Ha3BaTb NbOe BeLecTBO, KOTOPOE COCTOUT U3 04HOM (hOpPMbI
anemMeHToB. Npumep, 94po noboro anemeHTa 6e3 aNeKTPOHHbLIX 0OOMNOYEK.
OneKkTpoH, cam no cebe cBoboaHbLIN OT B3aumogencTeud. Jltobas gpyras
anemMeHTapHas Yyactvuua NpPOTOH, HEUTPOH, U T A. YCNOoBKs Takne BecbMa
YCIOBHbIE, KaK 94pY, TaK N 3NEKTPOHY O4YeHb CMOXHO NPOCYLLECTBOBATb JaXe
He3HaunTenbHOe BpeMsi, He BCTYNMB B3aMMogencTsune. Agpam rasoB ans
CBOEro CYLLIECTBOBAHUSA HY>KHbI 3NEKTPOHHbIE 000M0YKN, KOTOPbIE 3alLnLLaoT UX
OT 3HeproobmeHa v NPon3BOSILHOIO CNnAHKS. Ecnun ras cxxmmatb n oxnaxagaTb,
TO OH NepengeT B XnOKoe COCTOSHUE.

OueHb UHTEepeCcHoe NoaTBEPXXAEHNE Cka3aHHOMY eCTb B Npupoae. [Joxaesbie
obnaka cocTosAT 13 BogsiHoro napa. Npu asmxeHnn nog 4ENCTBMEM KOHBEHLUIN
MaccChbl BO3qyXa M3-3a pas3HOCTU TeMnepaTtypbl, NepeMeLUNBaHNSA, ABIEHNS
KaBuTauumn, obnaka HasnekTpmnsoBbiBaloTCA. Kak Tonbko co3gaayTcs yCrnoBus
anga paspsiga, NnpoucxoanT CTOK 3apsaoB B Buae MonHuin. BogaHon nap,
MrHOBEHHO TepAA 3apsid, TepsaeT CnocObHOCTb OTAESNbHbIX YacTMYeK napa
OTTarnkMBaTbCs, OOHOBPEMEHHO CHIMXAETCs TeMnepaTypa U BO3HUKaET
KOHOEeHcauus. 3TO NPUBOANT K CINUSHUIO YacTUYEK Nnapa 1 KOHOEHcaunn
BblMageHMIo B BUAE O0XAA. Tak HasbiBaeMbIn: "Crienon LOXAb, * KOTOPbIN O4eHb
penKko MAET B CONTHEYHYIO norogy, Menkui n 6e3 rpoma, HabnwgaeTtcs ns-3a
GonbLION pasHOCTN TEMNEPATYPbI B Pa3fNYHbIX Crosix aTMocdepsbl. [Noatomy
Ty4a, KOTOpas eLle He ycnena cpopmMmpoBaThbCs Kak goxaesas, nonagasi B
X0nogHbI cron atmocdepbl, KOHOEHCUPYET M BbiNagaeT B BUL4E MESNKOro
Tenmnoro Aoxas.

CXmKeHue rasos, 9TO OTHATME y aTOMa rasa, 3a CYET CUSTbHOIO Pa3psiKeHWUs,
SNEKTPOHHbIX 3aLUUTHBIX 060N0YEK, YTO N MPMBOOUT KOHAEHCaUUW SaHHOro rasa
B XWOKYI0 arperatHyto popmy. Bce ckazaHHOe 04eHb XOPOLLO cornacyeTcs
rnaBon “AaepHbl pa3roHHbIN MeXaHU3m”

Bopopoa.

OTKpbIB y4eBHUK xumnii Hanga Tabnuuy Mengeneesa [ .M. MoxHo coenaTb
OYeHb “MyapbI” BbIBOA, YTO NEPBbLIM 3rieMEeHTOM saBnsaeTcsa sogopoa! Novemy
PU3MKM OenaT aapa TSHXKENbIX AIEMEHTOB, a He A4p0 BoAopoaa BeAb OH NepBbii
B Tabnmue!? TexHnyeckun Tskeno, MOOTOK He npuagymann? MNMonactb no agpy



BOOOPOAA HE MOryT UM OCKONKoB He ByaeT!? Kto 6yaeTt oTpuuath, YTO NeEpBbIM
anemMeHToM B Tabnuue sensetca sogopoa!? Toraa cnegyet Bonpoc nepeq
BOOPOLOM CTOUT MaTepus, U3 Kotopoun hopmmpyetcs sBogopos. o nHomy
Kakoe-To arperaTHOe COCTOsiHMe BO4opoAa, 4O TOro Kak OH CTaHOBUTCS
anemeHTom!? Booopoa oveHb 3aragouHbli 3fIEMEHT OH MOXET UMETb
pasfn4yHble arperaTHble COCTOSAHUS, HET HE KakOW rapaHTUin, YTO BCE OHU
N3yYeHbl N HET APYruX arperaTHbiXx cocTossHu. ObnagaeT o4eHb 60MbLWNM
HabopoMm cBonCTB. O4YeHb MHTEPECHLIN NapamMeTp 3TO yaenbHas TensnoTa
CropaHusa BoOOopoAa Ha oguH kunorpamm Bolgenset 28600 kkan/kr no aToMmy
napamMeTpy, OH NPeBOCXOAMT BCe BUAbI Tonnmea. Bogopoa cambli
pacnpocTpaHeHHbIN 3N1eMEHT BO BCerneHHoW. Kak anemMeHT n ero pasosble
nepexoabl TWaTeNbHO U3YyYeH.

He 6yay BHMKaTb B NOAPOOHOCTH, HO Yepes TeopU IO KaBuTaumMm MHe cTasno
MOHATHO, YTO OCHOBHYHO XXUAKYI0 COCTaBNAKOLLY MaTtepun npeacraBndet
BOOOPO TOSIbKO HEOBbLIYHOM arperaTtHOM COCTOsIHUIA. JIbBMHas Jonsa oT BCen
MaccCbl MaTepumn HaxoasLWencs BO BCENEHHOM BOOOPO4A, HAXOaUTCA B
(AMOP®HOM ) cocTosiHumn! 3TOT Kak 66l BOOOPOA MMEET OAHO S4P0 Ha BCHO
BCENEHHY0, AMOPMHbLIN, 3HAYNT HE NMEIOLLNN HN KaKOW CTPYKTYPbl, B CBOEM
cTpoeHun! (He mory nogobpatb ny4lue crioBa Asis Bblpa)KeHUst MbICIN. )
Booopoa MoxeT HaxoauTbCs, B pa3nnyHbIX arperaTHbIX COCTOSIHUSX MO 3TOW
NPUYMHE He NoaxoanT TEPMUH HEUTPAINbHbLIV BOZOPOA.

Mepexoa( amopdHOro Bogopoaa B NpocTon) ans cebsa aTto BUXKY, Kak 4eTu
AenarT ManeHbKne LWapukn u3 wapa, KoTopbii nonHyn. [letn pactarneatoT
pe3vHy NOonHyBLLEro wapa, nepea rybamum BTArmMBatoT B cebs pToM BO34yX,
co3faBas paspsikeHue BO pTy, obpasyeTcs wapuk. OHM ero 6bICcTpo
3aKpy4mBaloT, BblHMMAadA U30 pTa. OTOT NPMMEpP NOKa3bIBAET, YTO Kak pa3
mMaTepus UMeeT B NEPBUYHOM CBOEM COCTOSIHUM, aMOpPdHOE He CTPYKTYpPHOE
COCTOSIHME, @ BaKyyM UrpaeT porsib SHEPIUn.

Mpn noBbIweHnn TemnepaTypbl Ao -272,8157 +/- 0,000087KenbBuHa
HayMHaeTCcs 3akunaHne amopHOro Bogopoaa Kak nepBUYHON MaTepun.
Bakyym, cosgaeT ycnoBue KOHOEHCaUWm, BbINONHAET ycrnoBme obpa3oBaHus
noTeHumanbHoOM cunbl obpasoBaBLLencs matepun. He Hago npuaepeTcs K
npuaymMaHHOM TepMUHOMOMMK, NpecnenyeTcs o4Ha uerb, nokasaTb pasgeneHune
das arperatHbIX nepexoaoB Bogopoaa. Kak Tonbko B nobon Touke BCENEHHON
Npoun3onayT yCroBue Bo3pacTaHna TemMrnepaTtypbl KUNeHna Bogoponaa, OH
HauMHaeT 3acyeT SBNeHus KaBUTaumii npespaLaTtbesa B (MPOCTOW) Bogopoga.
Mo npuBegeHHOMY NpuUMepy AeTen AenatroLmnX Wapyk1 U3 NOonHyBLUIEro wapa.
Mo>xHO BO3pa3unTb, Thbl YEro 34ecb HaBblgymbiBan!?

Beab M3BECTHO, YTO BOAOPOL MaxeT OblTb aTOMapHbIM, MOSIEKYNAPHbIM. 3a4em
BblAyMbIBaTb eLle YTO-T0? A S He4Yero u He BblQyMbIBao, NPOCTO pa3MaTbiBato
knybok yepes Teoputo kaButauumn! Kakast temnepaTtypa BO BcenieHHon? -273,15
KenbBuHa. Kakas TemnepaTypa KUMNeHUs XUaKkoro Bogopoaa, npyu HopMmarsibHOM,
aTtmocdepHom gasneHnn? -252,8 KenbBuHa. TemnepaTtypa KuneHust ans
BOOOpOAa HaxoasLerocs Bo BcerneHHon paBHa -272,8157 +/- 0,000087
KenbBuHa! Ecnn cnpocute, oTkyaa Takasa umdpa - o4eHb NPoCTo 3TO



PENUKTOBOE U3riyyeHne n ata umdpa HauMmeHbLLee B CNEKTPe ero U3nyvyeHus.
OTOT hakT U yKasblBaeT, YTO HeODHapyxeHHasi mMacca BogopoAa HaxoamuTcs, B
amMopdHOM arperatHOM COCTOSIHUN. Kak ToSfbKo aMopdHbI BO4OPOL NosiydaeT
TemnepaTypy, U OHa NPOXOAMUT ero TouKy kunexuus -272,8157 +/- 0,000087
KenbBuHa, obpasyeTcsa NpocTon BOAOPO4, HO OH HE UMEET HE €ANHOTO
3M1eKTPOHa, TO eCTb 3TO OAHM A4pa BOAOpOaa.

MoTomy, 4TO BOOOpPOAY HEOTKYAA 3aXBaTUTb ANEKTPOH. [1ns Toro, 4to Obl Takon
(MPOCTOW) Bogopos 13 saep cTan aToMapHbIM, EMY HYXXHO coyaapeHue,
OBWXeEHMe, BbiCOKasa Temnepartypa. Takue ycrnoBusi BO3HUKAKOT TONbKO BONM3n
ckonneHunsa 6onbLnX macc, PopMMUpyOLLMX ByayLLUMM, aKTUBHbIE 3BE3bl. 346eCh
N HaYMHaeTCcs OCHOBHadA nepepaboTka NPOCTOro BOAOPOAA COCTOSILLENO TOMbKO
13 94ep B aTOMapHbIN BOAOPOS, a Aarnblue CUHTE3 3fIeMEHTOB BCen Tabnuubl
Mengeneesa. AMopHbIV Bogopon, abcontoTHO HenTparneH, obnagaeT
CBOMCTBaMM CBEPX NPOBOAMMOCTN, CBEPXTEKYY, MpakTU4eckn He obnagaet
BSI3KOCTbIO, Ntobble B3aMMOAeNCTBUS nepesaeT MrHOBEHHO M3-3a YCNOBUIA
CBepX NpoBOANMOCTU. TO eCTb CO CBETOBOM CKOPOCTbLHO.

PacnpegeneHne amoptHOro Bogopoaa B NPOCTPaHCTBE BCENIEHHOW He
ogHopogHo. CkasaHHOe 1 SIBMSIETCA MOVM YTBEPXOEHUEM, YTO aMOPdHbIN
BOAOPOA ABMSETCS XWUAKOM YaCTbio NEPBUYHOrO arperaTHOro COCTOSHUA
mMaTtepun. Bakyym kak paspsbkeHHasi cpefa UrpaeT posib SHEPrnin nepexonos
amopdHOro BOAOPOAA B pasnunyHble arperatHble COCTOSIHUSA B 3aBUCUMOCTU OT
yCrnoBuWI, AaBneHus, TemnepaTypbl. Takoe arperaTHoe COCTOsiHMe BoAopoaa
MO3BOSISIET CKPbITHO MPUCYTCTBOBATL Be3ae, rAe HET BbICOKUX TeMnepaTyp.
Touka kuneHus -272,8157 +/- 0,000087 KenbBrHa a9BNAeTCS TOYKOW nepexoaa.

ATy TOUKY MOXHO HassaTb QHEPIME HYNIEBOW TOYKN

OHeprusa NpoCcTpaHCTBa, KOTOPYK COAEPXKUT BCeNeHHas, He ucyeprnaema!
AMOpPMHLIM BOOOPOA SBNAETCS MaTtepuarbHbIM TOMAIMBOM A5 LEMNHbIX
peakuun, NPOMCXOAALLMX HA aKTUBHbIX 3Be34ax, NPUMep Halle conHue. B 6nunan
chopMMpOBaBLLMXCA NMIAHET, TAKOM Kak Hawla OH NOCTOSAAHHO UrpaeT porb
npupocTa macchl 3emnun. Ho Tak kak TemnepaTypa 3emMnn H1U3Kas NpupocT uaet
MeAneHHo. B aToM MecTe nerko ynycTuTb BaXXHYHO MbICIib.

[Moyemy ckasan, 4To Temnepartypa 3eMsiM H13Kasi Belb aMopdHOMY BO4OPOAY
ANs nepexoga B atomapHbIv Bogopog Tpebyetca -272,8157 +/- 0,000087
KenbBnHa. Tak kak amopHbIN BOAOpOA, abCoNOTHO HENTPaneH, TO OH
NpakTUYEeCKN HEYEM HEe 3axBaTbIiBAETCs, a TONbKO NOABEPXKEH KOHBEHLNW B
6m3n OEeNCTBYHOLLMX 3BE3 U3-3a BbICOKOW UX TeMNepaTypbl. Y 3emMnn Takomn
TemnepaTypbl HET , aMOPMHbIV BOAOPOA, Npeobpa3oBaBLUNCL B MPOCTOM
BOAOPOA, MEeANEHHO NpubbIBaeT K 3eMHOM NOBEPXHOCTU, BCTYNasi B peakuuio,
HO, He Byay4mn 3axBaveH aneMeHTaMu, YaCcTUYHO yreTy4nBaeTcs.

AMOpHBIN BOOOPOS NOKa He BCTynaeT B NnpeobpasoBaHue nog 4eNCTBUEM
TemnepaTtypbl, HenTparneH. Kak Tonbko n3 Hero obpasyeTcs NpocTon BOAOPOA,



obpasoBaBLuMeca sapa obpeTatoT wapoobpasHyo dopmy, Nog AENCTBMEM
AaBneHns atMocdepbl OH ObICTPO yneTy4mnBaeTcs, ecnm emy He yaaetcs 6biTb
3axBayeHHbIM Yepes 3MEeKTPOHbI, KakuM He Byab 3€MHbIM 35IEMEHTOM.
O6pasoBaBLuenica aToMapHbI BOAOPO4, KOTOPOMY yaanocb 063aBecTuCh
3NeKTpoHaMu, BCTyNaeT B peakuuto C pasfiMiHbIMU 3EMHbIMU 3fIEMEHTaMU,
06pasysi npupocT Maccbl 3emnu. OH XXe 1 CryXUT TONAMBOM AN 94pa 3eMu,
noagepXuBas peakuumio 1 ysennumeas maccy sgpa. (Mepeudntanite pasgen
rpaBuMTaummn, NONMETE CBA3b CO CITOBOM, KOHBEHLMS).

Mpumep, ecnu 3aTONUTL NEYb, TO OKOMO NoaayBaria HAMHOIMo CTaHOBUTCSA
xonogHee. Tak 1 akTUBHbIE 3B€3/bl, M Halle COJHLE, KaK TONbKO BbRKIYT OKOSO
cebs amoppHbIV BOAOPO, TaK U NpekpaLialoT CBoe CyllecTBoBaHue!

Kak aTo BbIrngauT? Hanpumep, Hawle ComnHue, BOSTHOBLIM CNEKTPOM U3MyYeHUs
HarpeBaeT NPOCTPAHCTBO BOKPYr cebsi, Tak Kak aMOpdHbIN BOAOPOA HAX04UTCS
Be3e BO BCEMEHHOWN, pa3yMeeTcs, OH eCTb BOKPYr COfnHua. B 3aBncumocTu ot
yOaneHHOCTM aMOP(HbIN BOAOPOA HAaYMHAET BCKMMATb, HO CKOPOCTb, C KOTOPOW
OH nepexoguT B NPOCTON BOAOPOA ,3aBUCUT OT paccTosHus. B 6nnsn y
NMOBEPXHOCTM 3TOT MPOLIECC OYEHDb ObICTPbLIN, a HAa Nepudepun MeaneHHbINn, HO
OH NMoABepPXXeH KOHBEHLUUM U YCTPEMIISETCA K MOBEPXHOCTM corHua. 34ech 3a
CYET BbICOKOM TeMnepaTypbl COyaapeHNn KaBUTaLNUOHHbIX B3aMMO4EeNCTBUN
NPOCTON BOAOPOS, NPUCOEONHSAET ANIEKTPOH, CTAHOBUTCS aTOMapHbIM
BOAOPOAOM, NPUCOEOMHASA OPYroe KONMMYECTBO ANEKTPOHOB, HAYNHAETCH CUHTES
OPYrnx 9NeMeHTOB.

30ecb HYXXHO 3amegrieHne nsnoxeHnda. ConHue Kak CTOYHUK SHepPrun
BblOpacbiBaeT 0O4EHb MHOMO 3MIEKTPOHOB YacTb UX BCTyNas B peakumio ¢ (
NPOCTbIM BOAOPOAOM ) obpasyeT aToOMapHbIN.

ATOMapHbIM BOOOPO CTAHOBUTCS TOMSIMBOM OS5 peakuni, NPONCXoaALLINX Ha
ConHue. Ho ocTaBLluasacsa anekTpoHHas macca obpasyeT oTpaXkaTernbHbIN CION
BOKpYr Bcero cosiHua. CosgaBas ycnosue perynmpoBKu NpoTeKarLen peakumni
BHYTpUW camMoro cosHua.

Kak aTo nponcxoamTt? Ecnm akTMBHOCTb COMHEYHAsA CHUXKaEeTCS, SNeKTPOHHas
060noyka CTaHOBUTCA TOHbLUE, MU HAYMHAET NponyckaTb 6onblie Bogopoaa K
COMNHEYHON NOBEPXHOCTN, peakumsi CUHTE3a YCKOPSEeTCs, NITOTHOCTb BbIOPOCOB
9HEprum yBennumBaeTcsa 1 anekTpoHHasa obonovka ctaHoBUTCA nNnoTHon. Camo
COfHLUEe yBeNu4YMBaeT CBOK 00LLYy0 TeMnepaTypy, a NocTynreHne Bogopoaa Kak
Tonnuea cHmxkaeTcs. ConHue, npopaboTaB Ha NONyYEHHON NOPLUN SHEPTUIA NO
NHEepLMN, HAYMHAET CHUXaTb TemnepaTtypy. Hactota BbIBpOCOB CHUXaeTCH,
9NEKTPOHHbIN CNOW Ha4YMHAEeT CTaHOBUTLCHA TOHbLUE, U BCE NOBTOPHAETCS.

Bes gaHHOro MexaHuama 3almTbl Npousolna 66l MTHOBEHHAs LienHas peakuus,
koTopasi npuBerna Obl Kk B3pbIBY. TaKoM B3pPbIB YHUUYTOXUT Kak CaMo COJSlHLE, Tak
1 Haly 3emnto. [prMepom MOXET Cny»XuTb KocTep. Bbl pa3oxrnn kocTep,
npeaBapuTenbHO coOpaB BOKPYr CYLUHSIK, Nanku. Pasoxrnum, Koctep sipko



pasropercs 1 ObICTPO cTan nporopaTb, Bbl PELLUUIN eLle ero NoaaepXatb U
MOLLMM 32 CyXUMW Nankamu, Ho 3HaeTe, YTo B 6rM3n Bbl X Yxe cobpanu Bbl
yXoauTe nofarblue, HO Tak YTo 6bl OT KocTpa 6bIno elle BUAHO, Mo 3ToMy Bbl
XOAMTe BOKPYr KOCTpa no Kpyry, cobupas nanku. Kak Tornbko Becb matepuan
BOKpPYT Bbl cOBpanu, 1 OH cropers, BaM yxe He 0XoTa LapuTb B TEMHOTE Bbl
pellaeTe ero 3aTyLMTb U NOXUTECH cnaThb.

Tak n akTnBHbIe 3Be3abl NocTynarT. COXIIM BeCb aMopdHbIN BO4OPOA U
CTaHOBATCA nNraHeTamun. HoBbI amopbHbI Bogopos Yepe3 60nbLLoi
NPOMEXYTOK NogoMAeT, N0 MHEPLIMN, HO YXKe BCe OCTbISNIO U eMy He BO YTO
npespaLlaTbCs.

Tak e Kak 1 B npumepe ¢ KocTpom. Ecnu Bbl yngete, nec HapacteT U cyxue
nanku BHOBb MOSIBATCS Ha 3TOM MeCTe, HO KOCTEp y>Ke BaMu MOTYLLEH.

Mpu oTHOCUTENBHO OLICTPOM OCTbIBaHUM 3BE3/bl, aMOPMHbIN BOAOPO HE
ycreBaeT BECb BbIroOpeTb U N0 UHEPLUMN CUHTE3MPYETCS B MPOCTON, TaK Kak
TemrnepaTtypa elle JocTaTovyHa NPOCTOoN BOAOPOA, COYAapsisiCb C
3apoxgarLlencs nnaHeTon, HakannMBaeTCcs, CTaHOBSACh MOMNEKYNSAPHbIM,
nocrnenoBaTernbHas peakuusi MONEKYNAPHOro BoAopoAa NpUBOAKUT K
BO3HMKHOBEHUIO BoAbl. [TOTOM, Npn GNaronpuATHOM TEYEHUN MHOTUX
MPOLIECCOB, MOXET BO3HUKHYTb aTMocdepa. ATo NpuBeaeT 3apoXXaeHNIo
NepBbIX (POPM XU3HN U HAYHETCS SBOMOLMOHHOE pa3BUTHE NNaHeTbl.

Kak noHATb, YTO BOAOPOL aMOPMHbLIN HaXO0AUTCA Be3ae B 3eMHOW aTtMocdepe, U
Mbl €ro He KaK He 3aMmevaeM? M nodemy Torga HeT, He Kakux BypHbIX peakuun
Kak Ha conHue? NpunymnHa npocTa, 3eMnio 3aLlnLaeT MoHocdepa 1 030HHbIN
cnown. 3To CBOEro poJa KoHAeHcaTop, HakannMBaLwWmn 1 NOCTOSTHHO
yOepXXUBaKLLNNA OFPOMHBIN S1IEKTPOCTATUYECKUI 3apsa, TO eCTb CO34atoLLNN
SMNEKTPOHHY 0BONOYKY.

OTOT ANEKTPOHHbIN CNOW U perynupyeTt KoNnm4ecTtso aMopgHoro sogopoga. Ho
3TOT MOMEHT He CaMbll MHTEPECHbIA NPOHUKAOLWMIA aMOPMHLIA BOAOPOA
nonagaeT B 3eMHyl0 aTMocdepy B neperpetoM Buae ( Kak nap B KOTe) B TaKOM
BMOE OH HE MOXET KOHAEHCMPOBATb U HE BCTyNaeT NPakTUYECKN He B Kakne
peakuun. Ho ero ponb kak MaTepun MeHAeTCs B 3eMHOM aTtMocepe Ha porb
cpenbl. Ho, aTOT MOMEHT, Anda YenoBeyecTBa, NovTu He 3ameTeH. s ACHOCTU
nMen B BUAOY KO3(UUNEHT npenomneHna ans pasHbolx cped. Ho ogHy peakuuio
Mbl BCE XXe MOXeM Habnwaarb.

Bce B Wkone Buaenu peakuuio coeanHeHns Bogopoaa C KMCnopoaom, B
pe3ynbTate 3TOWN peakumi Bceraa obpasyercs HEMHOro BoAbl. Beilwe rosopun,
4YTO BOAOPOA amopdHbIM HaxoauTcsa B atmocdepe B Buae ( MEPEMPETOIO
MAPA).



Tenepb ecnv nap pe3ko BbIMYCTUTb U OTHATb Y HEro TemnepaTypy NonyymTcs
Boaa. Peakums coeAMHEHMS KUCIOPOAa U BOAOPOAA OTHUMAET OYeHb ObICTPO
TemnepaTtypy y aMopdHOro Bogopoaa v ToT KOHAEHCUPYET Mexay atoMamm
aToOMapHOro BOAOPOAA U KACIOPOAa, CTPYKTYPY KOTOPOro Ansi CpaBHEHMS
Ha3blBalo NamMnepcom.

CTaHOoBUTCS ACHBLIM, NOYEMY MaTepus COCTOUT U3 ABYX arperatHbiX COCTOAHUN.
AMOpdHBLIM BOAOPOS HE MOXET CyLlecTBOBaTb Oe3 Bakyyma, BakyyMm urpaet
POSb 3HEPrNN, OTHUMAA ANEKTPOHHbIE 0B0MOYKN Yy aTOMapHOro BOAopoaa, YTo
NPMBOAMUT KOHOEHCauuMu nepexoay B criefytollee arperaTHoe CoCTosiHue,
npocTtoun Bogopon. Ecnu 6bl Bakyyma He GbIfio TO BCe NPOCTPaHCTBO BCEMEHHOM
nmeno 6bl BUA, packaneHHon nnasmbl.

Takoe cOCTOosiHME MaTepuin MOXXHO XapaKTepmn3oBaTb KOHLIOM CBETa Uinn agom.
Mo4yemy B pasgene BakyyM HaCTOMYMBO yTBepXaar, YTo BakyyM ONa MaTepun
ABNSIETCA 3Hepruen ceasn, [na cebs BakyyM Takke pasfensio Ha arperaTHble
COCTOSIHUS, B OCHOBHOM BO BCENIEHHOW OH SIBIIETCA TOHYanLWnM 13
paspsKeHHbIX ra3oB, NPeAcTaBnso Kak ra3, B KOTOPOM HeT, He O4HOro sapa.
Mnun Ha 060opoT BECb AaHHbIN ra3 3TO O4HO AP0 Ha BCK BCENIEHHYIO.

MpunumHa B TOM, aBCONOTHBLIN (OU3NYECKM YNCTbIN BaKyyM obnagaeT He
MbICITUMOW SHEPrUen CBsA3U, N BO3HMKHOBEHWE BCENEHHOW ObInio 661 abContoTHO
HEBO3MOXHbIM! A 3TO TOXe KOHEL, cBeTa Unu ag, TONbKO 3acTbiBLUMNA!

Mo cyTn, onpegenuncs ¢ arperatHbiM COCTOSHUEM MaTepun, NeEPBUYHOE
COCTOSIHME MaTepun 1 eCTb aMmopdHbIN BOAOPOA U BaKyyM TOHYaWLUMW M3 ra3os,
Kak noTeHumnanbHasi curna SHeprun cBa3m MaTepumn.

Bakyym 3arHan He ofHO NoKofieHne TEOPETUKOB B TynuK. [103TOMy nomnbiTaoch
pacwmpuTb aHHOE MOHSTUE. Bakyym oyeHb paspsikeHHas cpeda. 3acyeT
paspsiKeHNsi BaKyyMm OTHMMAET Yy ra3oB 3N1EKTPOHHbIE 0GOSOYKM, a 3TO
PaBHOCMUITbHO MOTepe 3aLMTbl MPOUCXOAUT pe3koe NepeoxnaxaeHue un
KOHAeHcauus.

Tak Kak nepBbIM 3f1IEMEHTOM CTOUT TONbKO BOAOPOS, TO AefnieHme ndoro
BeLLleCTBa Ha 3eMse 3aKkaH4YMBaeTCs BO4OPOAOM, Mpy NoTepe BOOOPOLAOM
nocrnegHero anekTpoHa S4po crvBaeTcs ¢ 06LWmMM aMopdHbIM BOAOPOAOM
NPOCTPaHCTBa BCENEHHOW, CTAHOBSICb €4MHON MaTepUEN.

Bakyym siBnsieTca noteHunanbHOMW CUIoON MaTepum, KOHCEPBUPYET TEMMOBYHO
SHepPruo NpocTpaHcTBa BCereHHoN. Kak TONbKO YyCroBUSA HapyLLatTCs, U
NOSABNAETCS YCIOBUS BO3HUKHOBEHUS TeMnepaTypbl, BakyymM HaynHaeT
nepeBoAMTb CBOK MOTEHLUMAarNbHY CUMY B ras, paclumpss 3aKOHCEPBMPOBAHHYHO
MaTepuo aMmopdHbIM BOAOPOA.



MaTtepus - amopdHbIA BOAOPOS, BCKMNaeT, obpasys sapa NpocToro Bogopoaa
Kak nepByto 06beMHY0 (dOpMy MaTepuanbHOro CTPOEHUS 3NIEMEHTOB.

OAdump nnun Bakyym k1o 6onbLue npas, Hukona Tecna unu Anbbept SNHWITENH?
HWKTO 13 HMX He npaB, KaXXgoMy yAanocb pacCMOTPETb CBOK CTOPOHY
arperaTHOro COCTOSIHUS MaTepui.

MHe >xe yganocb Bce 00beANHUTb, UCKITIOYMB NPOTMBOPEYUNS HE HapyLuas
Knaccu4ecKkux NonoXeHumn, yopaB HEHY>KHYI0 HAHOCHYH oMrnocoduto, KoTopas
npu3BaHa MacknpoBaTb 6M30PYKOCTb (PyHAAMEHTaNbHbIX MNOIOXEHWU B
domsuke.

He 3Hasa o npuHUune HeonpeaeneHHOCTN ONHLLUTENH, NPUMEHWN A9 pacyeToB
noTepun Macchbl CoSHLUA CBOE 3HaMEHUTOE YypaBHEHWE, HO OTKyAda emy 6b1no
3HaTb, YTO peakuui NPOTEKAOT Ha COSHLE He 3a cYeT COBCTBEHHOM MacChl, a 3a
CYeT NpuUTOKa Nopumnin amopHOro BOOOPOAA 13 OKpyKatoLLero npoctpaHcTea. U
ecnu Obl conHue, Tepsano execekyHaHo 4000 000ToH maccel, ToO Temnepartypa
ero AaBHO ynarna, OHO JaBHO Obl nepecTano 6biTb akTUBHbIM. Yutante
BHUMATENbHO YPaBHOBELLEHHbBIE CUCTEMbI, K COMHLY 3TO MMEET NpsiMOe
OTHOLLUEHWE.

OWHLWTENH, NPUMEHNB CBOE YpaBHEHME A5 pacdeTa NnoTepu Macchbl ConHua,
3a0bin NepBbIi 3aKOH TEPMOANHAMUKN ANSA 3aKpbITbiXx cuctem!? B To Bpemsi OH
He MOr 3HaTb, YTO 3aKOH COXpPaHeHUs MaTemMaTnyeckasi BblAyMKa, KakK >Xe OH
noLlen NPOTUB 3aKOHa COXPaHEHUS SHEPTMU, pacCYMTaB CropaHne BeLecTBa Ha
COJTHLE KaK Ansi 3aKpbITON CUCTEMbI?

Ho Beab popmyna SuHLWTENHA reHmansHa, 1 He onNpoBepXXMMa, YTo Torga
nocuntan AnbbepT SNHWTENH? A nocYMTan OH eXeCekyHAHY Maccy
CXKMraemoro Tonnmea NpubbIBaOLLEro U3 OKPYXKaKLLEro CoSHLEe npocTpaHcTea!
To ecTb MaTepuin Bo4OPOAA B €0 pa3nmyHbIX arperatHbiXx goopmax. 3nyto
LWIYTKY, HaZ reHnasibHbIM y4eHbIM, Cbirpan NpUHUUN HeonpeaeneHHocTu,
nocyuTan Bce npaBuUiibHO U YpaBHEHME FreHnanbHoOe 1 He ONPOBEPXNUMOE Aa
nocyuTan He To, YTo Hago.

M3 nocteneHHoro, NPMMUTMBHOIO Noaxo4da O NEPBUYHOM arperatHOM COCTOSIHUN
MaTepuu, NOHATUS MeaNNEHHO 3aMEHSTCS, HaTypasibHOM arperatHon oopmMon
MaTepun.

W Tak, adoup Kak NoHATUE ucyes, ero 3ameHun Boaopos NepBmMYHoOe arperatHoe
COCTOSIHME CXKUXKEHHass amopdHas matepusi. Yto Obl yNTK OT NOHATUS BaKyym
urparoLLero posnb 3Heprum cBA3n amopdHOro BOAOPOLa MOXHO 3aMEHUTb
TEPMMHOM, NOTeHUManbHasa cuna.



M B pesynbTaTe CTaHOBUTCS MOHSITHO, U3 YEro COCTOUT NepBUYHasi arperaTHas
dopma matepum, U3 KOTOpor POpPMUPYIOTCA BCE BELLLECTBEHHbIE MUPbI. BbiBOA,
mMaTepuss NepBUYHOM, CBOEM arperaTtHOM COCTOSIHUI, COCTOUT, U3 aMOPdHOro
BOOOpOAA M NoTeHuuanbHon cunbl! Takoe BoCnpusTMe ANst COBPEMEHHOIO
nogxoaa 6onee npuemnemoe.

W 31O cocTosiHME MaTepun ONUCLIBAETCH ypaBHEHMEM PaBHOBECUSA-HEDLITUS.
OTOT aKkT OHEHb XOPOLUO corfnacyeTcs ¢ BbickasbiBaHneM Tecna:” QHeprus
BOKPYT Hac €€ TOJIbKO HY>XHO cymeTb B3ATb!” K aeTanbHOMYy 06bACHEHMIO
CTPOEHUA MaTtepuin Nogonay oTAeNbHO.

910 0bLne npeacrasneHna ana onpeaerieHnda HanpasJieHns.



