https//infua.top  logaTkoBi 3HaHHS - OUTBII MOKJIMBOCTI

Bcenbllka ¢cBEPXHOBOM — BCE B PAMKAX BEYHOI'0 KPYITOBOPOTA MAaTepPHH

CnaJjax HAJJHOBOI - BCE€ B paMKaX BIYHOI0 K0J10-00iry MaTepil

SIpKasi BCTIBIIIKA CBEPXHOBOM. .. Y BEJIMIUTH 0JI€CK B COTHA
MIWUIMOHOB a3 — 3TO 3HAYUT BBI3BATh MTHOBEHHOE
BO30YyKII€HHE BCEX IEKTPOHOB KaX0r0 aTOMa BCEU MacChl
MaTEpUAIbHOTO TeJla. 3Be3/1a B TOM unciie U CONHIE M3IIydaeT
CBET IOCTENEHHO U AOBOJBHO MPOAOIDKUTENILHOE BPEMSI CBOETO
CYLIECTBOBaHWA. DHEPIys, IOMEIICHHAS U B KaXIOM aTOME
3BE3/IHOTO BELIECTBA, IOCTENEHHO yMeHbIuaeTcs. Ho cornacHo
3aKOHAM JMAJIEKTUKU IPUPOJIbI, 3Ta SHEPrusl HUKYAa U HUTJE
HUKOI/la He ucde3aeT. A pa3 Tak, TO OHa I/1€-TO JOJDKHA
AKKyMYJIMPOBAaThCS HA BPEMsi, YTOOBI CHOBA BCTYIHUTH B CTAHIO
JBIDKEHUS.

Ecnu Obl 3HEprust 3B€3/1 TOJIBKO I1IJ1a HA YMEHbIIEHHE U Ha
TIOCTOSIHHYIO aKKyMYJIALIMIO, 3B€3/1bl oraciu Obl u Beenennas,
KaK TakoBas (hopMa JBIDKCHHS MaTEpHH, TiepecTaa Obl
CYLIECTBOBATH €111 /10 NOSBJICHHUS B HEW Pa3yMHOr0 CYILECTBA.
Benp ycTaHOBIEHO, UTO BEUHOCTH CYLLIECTBOBAHHS MaTEPUN
COCTOHT B €€ BEYHOM JIBIDKCHHHI. A CaMO JBIDKECHHE MaTEePHH
cJelyeT IOHUMATh He KaK MEXaHUIECKOe ABWKEHHE, TO €CTh
HepeMelIeHNE €€ ¢ OAHOI0 MECTa Ha APYroe, Wik BpallaTeIbHOE
JBIDKEHUE U T.IL, & IBIDKEHHE MOPOXKIAOIEee U caMo
MEXaHHIECKOE IBIDKCHIE MaTepHaJIbHBIX 00pa30BaHUl B €r0
MEPEXOHBIX 3TANaX BEUHOI0 KPYyroooopoTa MaTEepHH.

JBH:Ke He MaTepPUH UIET MO KPYTy (BeYHbIi
KPYroBOPOT) UJIU N0 CITHPAJIM (Be4HOe pa3BUTHE)?

BeuHblii KpyroBopoT MaTepuu — 3TO 04eHb a0CTpaKTHOE
TIOHATHE B HAayKe B HACTOsIIEE BpeMs. TOIBKO YTO OHO COOO0i
MpeICTaBIAeT B 00pa3HOM MOHATHH T0 CYTH JIeJia, TAK U He
CyMeJI HUKTO 00bsicHUTh. HO Be1b B 3TOM M COCTOHT U BCSI CYTh
HETIOHATHOCTH U TauMHCTBEHHOCTH. KoHewHO, 00BsiCHeHHST Ha
HpuMepax Kak TaKOBBIX CYIIECTBYIOT. Ho OHM 10BOJIBHO
NPUMUTHBHBI U JaJIbIlIe CBOETO HOca He j1oxonaT. OHM Bcero-
HAaBCEro MaJEeHbKUI KyCOUEK NIOHUMAaHUsl BEJIMKOIO MOHATHS.

3HAYUT, BCTBIIIKA CBEPXHOBBIX 3BE3]l — 3TO TOXKE CBOETO
poza onpeieNieHHbIM Tal ABWKECHUS MaTEpPHH Ha
OTpeIeNIeHHOM 3Tare cBoero pa3surusi. Ho roBops o BeuHOM
KPYTOBOpPOTE MAaTEPHH C MPUMEHEHHEM TIOHATHS O BEYHOM
Pa3BUTHM MaTEepPUH, HUKAK HE YKJIAJbIBAETCS HU B KAKHE PaMKHU
3JIpaBOr0 CMBICTIA.

371ech TOIDKeH OBITH OTMH BEIOOD WIH TIOHATHE "BEYHBIH
000poT MaTepur'" - 3TO ABIKEHHE TI0 3aMKHYTOMY KPYTY, HWIA
MOHSTHE O HETIPEPHIBHOM PAa3BUTHH MATEPHH, TPEICTABIIONICE
co0oii 0ecKOHeYHBIH MyTh cripayi. Eciu yaecTs nocneanee, TO
HEYero TOr/ia yrnoTpedsiTh TEpMUH "KPYroBOpoT MaTepun'.
Benp camo ocMBICTIeHHE TIOHATHS CaMO F'OBOPUT, YTO BCE UIAET
10 Kpyry. A pas 1o Kpyry, 3Ha4MT, OH 3aMKHYT. Ecii MbI
MpUIEP>KUBAEMCS TIOHSTHA O BEYHOM KPYroBOPOTE€ MaTEPHH, TO
3a4eM TOra MyTaTh C MOHATHEM O BEYHOM Pa3BUTHH MaTEPHHL.
OTH 1Ba NOHATHA TaK COBMECTHMBI, KaK OroHb ¢ Bogoi. Ho
nonpoOy# JToKa3aTh 3TO TOMY, KTO 0e3ayMHo "o0myman', To
€CTh MEXaHHUECKH YCBOWI U CHKWICS C TaKUM.

besyciioBHO, HEMBICIMMO JOJTHI TyTh Pa3BUTHUI MaTEPUU
Ka)XXTOMY OyJIeT Ka3aThCS BEUHOCTHIO.

SlckpaBwii crianax HATHOBOI. .. 30UTLIIATH OJHCK B
COTHI MUTBHOHIB pa3 - I¢ 3HAYUTh BUKIIUKATH MUTTEBE
30y/KEHHS BCIX €JICKTPOHIB KOXKHOTO aTOMa BCiel MacH
MartepiaJbHOro Tita. 3ipka B Tomy uncii i CoHule
BUIIPOMIHIOE CBITJIO TIOCTYTIOBO 1 JIOCUTh TPUBAJIMA Yac
CBOTO icHyBaHHsA. EHepris, BMillleHa i KOKHOMY aToMi
30pSIHOI PEYOBUHH, TOCTYTIOBO 3MEHIIYETHCS. AJie 3TiTHO
3aKOHIB JIAJICKTUKH TIPUPOAH 11 SHEPrisl HIKYIH 1 Hizte i
HIKOJIM HE 3HMKA€. A pa3 Tak, TO BOHA JIeCh TIOBHUHHA
aKyMYJIOBATHCS Ha TIEBHUI Yac, 1100 3HOBY BCTYIIUTH B
CTaJIifo0 PyXY.

Sx6u eHepris 3ipoK TUILKU WIIIA HA 3MEHIIICHHS 1 Ha
NOCTiMHY aKyMYyJisiiiro, 3ipku 3racamu 0 1 Beecnir, sik Taka
(opma pyxy maTepii, iepecTaB OU iCHyBaTH iIlie JIO MOSIBU B
HbOMY PO3YMHOI iCTOTH.

A JKe 'K BCTAHOBJICHO, ITI0 BIYHICTH iCHYBaHHS MaTepil
nosirae B il BIMHOMY pyci. A cam pyx Matepii BapTo
PO3YMITH HE SIK MEXaHMHUN PyX, TOOTO NepeMillieHns i 3
OJTHOTO MICIISI Ha iHITIe, Y1 00EPTOBHI pyX 1 TOMY NOJIi0He, a
PyX KU TIOPOIDKYE 1caM MEXaHMHHA PyX MaTepiabHIX
YTBOPEHb B HOTO MEPEX|THIX eTanax BIMHOrO KOJ0-00iry
Matepii.

Pyx marepii ine mo koxy (BiuHuii K010-00ir) 4u Mo
cmipasi (BiuHUil pO3BUTOK)?

Biannit kono-o6ir marepii - 1ie ayxe abCTpaKTHe
TIOHATTS B HAYII HAa JaHMi yac. TOIKOM 110 BOHO COO0I0
SIBIISIE B 00pa3HOMY TIOHSITTI TIO CYTi CTIPaBH TaK i HE 3yMiB
HIXTO TIOSICHATH. AJIe X B IIbOMY 1 TIOJISITA€ 1 BCSI CYTh
HE3PO3yMUIOCTI 1 TAEMHMYIOCTI. 3BUYAIHO, MOSCHEHHSI Ha
NPUKIIagaX SK TAKUX iCHYIOTh. AJie BOHH JJOCUTH NIPUMITHBHI
1 1aJti CBOro HOCa He CATraroTh. BOHM BCHOro Ha-BChOro
MaJICHbKHI KyCOUOK PO3YMIHHS BEJIMKOTO TIOHSATTSI.

3Ha4NTh, CTIAJIaX HATHOBUX 3IPOK - IIe TAKOXK CBOTO
pomy MeBHHIA eTam pyXy MaTepii Ha IeBHOMY eTalli CBOrO
PO3BUTKY. AJie Ka)Ky4H Ipo BIYHMIA KOJO-00ir mMaTepii 3
3aCTOCYBaHHSAM TIOHATTS NPO BIYHMI PO3BUTOK MaTepii, HISIK
HE BKJIQIA€THC Hi B sIKi paMKH 37J0POBOTO TITY3/1y.

TyT noBuHeH OyTH OMH BUOIP 200 MOHATTS "BIYHUN
KOJIO-001r MaTepii' - e pyx Mo 3aMKHYTOMY KOiTy, a00
MOHATTS PO Oe3MepepBHII PO3BUTOK MaTEPi, IO SBIISIE
c00010 O€3KIHeUHHI UTSIX cHipali. SIKIIo B3TH A0 YBaru
OCTaHHE, TO HMOTO TO/1 BXKUBATH TEPMiH "KOJIO-001r
MaTepi'. AJke caMe OCMHCIIEHHS IOHATTS CaMO FOBOPUTH,
110 BCE 7€ TI0 KOMy. A pa3 Mo KOy, TO BUXOAUTh IO BiH
3aMKHYTHH. SIKIIIO MY PUTPUMYEMOCST TIOHSITTS TIPO BIYHUIA
KOJIO-001r MaTepii, TO HABIMIO TOI IUTyTAaTH 3 TIOHATTSIM TIPO
BIUHMI PO3BUTOK MaTepii. Lli ABa MOHATTS Tak CyMiCHI, SIK
BOT'OHPb 3 BOJIOK. Ta crpoOyii TOBECTH IIe TOMY, XTO Iie
0e31yMHoO "001yMaB", TOOTO MEXaHIYHO 3aCBOIB Ta 3KHUBCS 3
TaKHM.

be3yMOBHO HEMHUCITIMO JIOBIHH IUISTX PO3BUTKY MaTepil
KOXKHOMY OyJie 3/1aBaTHCS BIYHICTIO.

[Tepexiaj Ta Ha OCHOBI HAYKOBO-TIOMYJSIPHOT JIITEPaTypr
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Ho ecmm xopoio mprcMoTpeThes KO BCEMY OKPYKaloLIeMy
MaTepualibHOMY MUPY B BO BCEH MOJTHOTE €T0 pa3HooOpaswus, TO
yXe JOCTATOYHO XOPOILIO CTAHOBUTCSI IOHATHBIM BOIPOC O
BEYHOM KPYTOBOPOTE MATEPUH [0 3aMKHYTOMY KpYyTy, a He 110
OeckoHeuHOH crpam. Cripanb — 3TO HA4aslo M KOHEIl BCeT/a,
Kakoil Obl H1 ObLJIa CTIMpajlb MHOTOBUTKOBOIM OTPOMHOM IO
BpPEMEHHU U MPOCTPAHCTBY.

Jagaifre no-gpyroMmy nocMoTpuM M OTMETHUM pPa3BUTHE
MaTEepuH, U JOCTATOYHO COITIACOBAHO C MOHATHEM O BEYHOM
KkpyroBopote. To, 4To MaTepusi BEUHO pa3BUBAETCs, 0€3yCIIOBHO,
BepHO. Ho 3T0 nonsATHE CieqyeT OCMBICINBAThH HHAYE, C IPYTHIM
TIOJIXOZIOM K TIPOMCXOJSIIIIMM B €€ ABIDKEHUH COOBITHIM. OH
MpeICTaBJIAEeT COOOM IOBOJIBHO JIJIMHHBINA MYTh
MPOTIOPLIMOHATIBHEIM  BPEMEHHU OT OIPEJICJICHHON YCIIOBHOM
TOYKH, OT KOTOPOH HAYMHAETCS U Ha KOTOPOW 3aKaHYMBAETCS.
Hauano poxnaet xoHel, a KOHell pokaeT Hadaio. Bor u B
CXE€MaTHYHOCTb BEUHOTO KPyroBOpOTa MaTEPUH C TIOHATHEM O
ee Be4HOM JiBkeHrH. Ho roBopst 00 3TOM, He CTOUT AyMaTh O
BceoObeMITIONIEeM NpocTpaHcTBe BeenenHoit, mon, Beenennas
Havala WUTb, 3HAUHUT KOTJ1a-TO HACTYIHUT €€ KOHEl, JTO B KOPHE
HeBepHO OyzaeT. MaTepus He hcue3aeT, a BMEeCTe C Hell He
ncuesaeT Beenennas.

Bce otnenbHble kKycouku BeesieHHoil Mexny co0oii
B3aM MO CBSI3aHbI

[onsiTre KpyrooGopora MaTepHUH KACaeTCs BCEro
MPOCTPAHCTBA U BPEMEHH, HO MOHATHE PA3BUTHS MaTEPUU
KacaeTcsl KAKOro-TO ONpe/IeTICHHOr0 OTPe3Ka KaK BpeMEeHH, TaK
Y TIPOCTPaHCTBa BO BceneHHOM, T1e U TO M Jpyroe 3aBUCUT OT
00111ell CyMMapHOCTH MPOCTPAHCTBA M BPEMEHH BOOOTIIE.
Kaxnprit yromok BeenenHoli, a oH onpeensieTcst
JOMUHUPYIOLIM MaTepHabHBIM 00pa30BaHHEM, HAXOIHUTCS B
OJTHO U TO € BPEMsI Ha Pa3HOM IyTH Pa3BUTHS BEUHOT'O
KpYroBopoTa MaTepui. B ojHOM MecTe pa3BUTHE yxKe TIOAXOUT
K UCXOJIHOM TOYKE, a B IPYI'OM TOJBKO OT HEE HAUMHAET
oTX0nuTh. U Kak nepBoe CONpOBOXKAAJIO U [IOMOTaJIo
BOCCTAHOBJIEHHIO BTOPOr0, TaK U BTOPOE TIOMOraeT IEPBOMY.
XoTh MBI 1 OyZIeM Ha3bIBaTh 3TH OT/ICTIbHBIE YTOIKH BeeneHHoi
JIOKaJIbHBIMH, HO TIOHUIMATh CTOUT UX He 000COOJICHHBIMY, a
BIIOJIHE OPTaHUMYHO CBSI3aHHBIMU APYT ¢ ApyroMm Bceeit
Bcenennoil — rajlakTHK ¢ raJakTUKaMH.

Benap k HaM OT IPyrux rajJlaKTHK CBET NPUXOAUT? A OH
MPUXOAUT HE HANPAcHO U He 3ps. Tak ke He UIEeT 3ps CBET U K
JIpyrUM raJlakTHKaM U oT Hamel. Kak 3Be3qHas cuctema Mexay
c000¥i TECHO CBsI3aHa, KaK 3BE3/IHbIE CUCTEMbI CBA3aHBI MEXKIY
c000¥i B ralaKTHKe, TaK ¥ TAIAKTUKA CBSI3aHbI MEKIY COOO0M BO
Bceli Becenennoit. U Heuero gymMmaTh, YTO COTHEYHBIE JTyIH
paccenBaroTCsl B KOCMHUYECKOM IIPOCTPAHCTBE BIICTYIO, TAK XK€,
Kak BIlyCTYIO Mbl OTBICKMBaeM B Ipesiesiax BeeneHHoi
COBOKYIIHOCTb aHTUMAaTEPUU.

To >xe camoe O4eHpb XOPOILIO 3HAKOMOE HAM BEILECTBO U
CKpBbIBaeT B ce0e mpeArnonaracMoe aHTUBEILECTBO.
Pa3po3HeHHOCTH HX CyIIECTBOBaHMA HEMBICIIMO. KoHeuHo,
CTPaHHOE TIOBE/ICHHUE AIIEMEHTAPHBIX YaCTHI U POKAAET Y HAC
MBICJIb O CYIIECTBOBAHUHM AHTMMATEPHHL

OUIBII MOYKJIMBOCTI

AJe Ko 100pe NPUIUBUTUCS 10 BCHOTO OTOYYIHOYOT0
MaTepiajabHOTO CBITY 1 y BCil TIOBHOT1 HOTrO Pi3HOMaHITHOCTI,
TO BXKE€ JIOCHUTH J]00PE CTaE 3pO3YyMUTMM NMTAHHS PO BITHHMI
KOJIO-00ir MaTepii o 3aMKHYyTOMY KOITy, a He TIO
HeCKiHueHHIi cmipasti. Cripasb - I1e IOYaTOK 1 KiHeIb
3aBK/IH, SIKOFO O He OyJa cripais 6araTOBUTKOBO BEJIMYE3HA
TI0 9acy i mpocTopy.

JlaBaifre no-iHIIOMY MOJMBUMOCH 1 BII3HAUUMO
PO3BHUTOK Matepii, i JOCUTh Y3TOAKEHO 3 HOHATTSAM PO
BiUHMIA K0J10-00ir. Te, o MaTepis BIMHO PO3BUBAETHCA,
Oe3nepevHo, BipHO. AJie 11 TIOHITTS BAPTO OCMUCITIOBATH
IHaKIIe, 3 HIMM TIXOA0M J0 TN, 0 BiOyBarOThCS B 1i
pyci. BiH sBisie co00r0 JOCUTD TOBTUIA IUISIX MPONOPLIHHAN
4yacy Bil TIEBHOI YMOBHOI TOYKH, Bij SKOI TIOYMHAETHCS 1 HA
AKil 3aKiHayeThesl. [logaTok mopokye KiHellb, a KiHellb
nopoKye TodaTok. OCk 1 BCsl CXeMaTHUIHICTh BIMHOTO KOJIO-
00iry MaTepii 3 OHATTSM Tpo 1i BIYHUN pyX. AJle KaxKydu
PO Iie, He BAPTO JYMATH PO BCe-00’ eMHHI MPOCTIpP
Bcecsiry, MoBIIsiB, BcecBiT NoYaB KUTH, 3HAUHUTH KOJIHCH
HacTaHe #oro kiHenb. Lle B kopeni HeBipHO Oyzae. Matepis He
3HHKa€, a pa3oM 3 HeIo He 3HuKae BcecBir.

Bci oxkpemi mMarouku BeecBiTy Mizk c06010
B32€EMONOB’sI3aHi

[TonstTTS KOMO-00Ir MaTepii CTOCYETHCS BCHOTO
MPOCTOPY 1 Yacy, aje MOHITTS PO3BUTKY MaTepil CTOCYEThCS
SIKOTOCh IIEBHOT'O BIIP3KY SIK 4acy, TaK i POCTOpy y
Bcecsiri, e Te 1 iHIIe 3ajieKHe Bifl 3arajibHOI CyMapHOCTI
npoctopy 1 4acy B3araini. Koxauii kyrouok BeecBiry, a BiH
BU3HAYAETHCS JJOMIHYIOUMM MaTepialbHAM YTBOPEHHSIM,
3HAXOMUTHCS B OIMH 1 TOHU e Yac Ha PI3BHOMY HUIIXY
PO3BUTKY BIYHOTO KOJIO-00iry matepii. B ogHoMy Mmicti
PO3BHUTOK BKE MIIXOAUTH JI0 BUXIIHOI TOYKH, a B IHIIIOMY
TvIe Bi Hel TIOYMHAE BiXOAWTH. | sk mepiie
CYTIPOBOJKYBAJIO 1 IOMIOMArajio BiTHOBJICHHIO JIPYroro, TakK i
JIpyre 10ToMarae rnepuiomy.

Xou MU 1 OyieMo Ha3MBaTH Il OKpeMi KyToukH BeecBiry
JIOKaJIbHAMH, ajie PO3yMITH BapTo iX He BITOKPEMIICHIMH, a
[IUTKOM OpTraHIYHO TOB’SI3aHAMU OUWH 3 APYyruM Bcboro
BcecBiry - rajakTHK 3 TajlaKTHKaMH.

AJKe 710 Hac Bill HIIMX TaJIAKTHK CBITJIO TO
prXoAUTh? A BOHO MPHUXOJUTH HeJapMa iHe aapeMHo. Tak
JKE€ CaMO He HJ1e TapeMHO CBITJIO 1 JIO IHINMX TaJaKTHK 1 Bil
Hamol. Sk 30psiHa cucTeMa MK COOOK0 MIITHO 3B’s3aHa, SIK
30psiHI CUCTEMU TOB’sI3aHl MDK COOOIO B rajlaKTHIN, TakK i
TaJIAKTHKH 3B’ s13aHi MK co0010 y Becromy Beecsiri. | Hiworo
JyMAaTH, 0 COHSYHE MPOMIHHS PO3CIIOETHCSI B KOCMIYHOMY
HPOCTOPI 1aPEMHO, TAK KE CaMo, SIK 1apeMHO MU
BIIIIIYKOBYEMO B MekaxX BcecBiTy CyKyIHICTh aHTHMAaTepii.

Ta x cama yxe no0pe 3HalioMa HaM PEYOBHUHA 1
MPUXOBYE B COOI1 Mepe0adyBaHy aHTUPECUY OBHHY.
Po3ainbHICTh IX iCHYBaHHA HEMWCIMMa. 3BHYAHHO, TUBHA
TIOBE/[IHKA €JIEMEHTapPHHUX YaCTHHOK 1 TIOPOIKYE B HAC TYMKY
Npo ICHYBaHHS aHTUMATEPil.

[Tepexiaj Ta Ha OCHOBI HAYKOBO-TIOMYJSIPHOT JIITEPaTypr
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UTo0bI 3B€3/1a YBEIUUWIA BCIIBIIIKY B COTHHA MIITHOHOB
pa3 — 3TO He MPOCTO yIUBJICHHE OT (hoKyca. 3/1ech eCTh, 0 UeM
3a1yMaThCsL.

IIpuyKHBI ¥ Pe3yabTAT CBeYE€HUs HOBOM U CBEPXHOBOI
3Be3/] KapANHAJIBHO Pa3HbIe

A Tpexie BCero HauaTh ¢ aHAIM3a U3BECTHOTO, YTOOBI
HAaMTH HEM3BECTHOE.

CBeT WM CBEYEHUE — 3TO JIEJI0 IEKTPOHOB: OHU
MOPOXKIAIOT €TO.

[Touemy Tak, 4TO Kaxkaas 3Be371a CBETHUT, HO CBETSITCA BCE
OHHM OJIMHAKOBO TOJIFKO C 3aMETHBIM OTKJIOHEHHUEM B Ty A
WHYIO CTOpOHY: CWIbHee-cyiabee. Ecim Obl MHOTHE 3BE3/TbI
CBETWIH TaK, KaK CBEPXHOBAs, TOT1a HS BHI3BIBAJIO OBl Y HAC
yavBreHue. Cuurany Obl 3TO SIBJICHHE HOPMAaJIbHBIM U
BKJIaJIBIBAJIM B HETO CYIIECTBYIOIIHE TOHATHS 00 3nmekTpoHe. Ho
3/1eCh BUHA SIBHASI HCHOPMAJILHOCTh.

HopManbHOCTBIO cCUUTAETCSI CBEUCHHE O0BIUHBIX SIPKHX
3Be3[. [loueMy OHU pUe CBETAT HA MEPBBIX MIOPAX CBOETO
TMOSIBJICHUS, HAM YK€ U3BECTHO, €CJIM BHUMATEJBHO BIyMAaThCs B
SHEPreTUUIECKOE COCTOSTHUE AIICKTPOHA MEPBUYHON HAYUMHKHU
3Be3/1bl. TOoXXe caMoe MOHATHBIM CTaHOBUTCS, TIOUEMY
MPOUCXOAUT SPKasi BCIBIIIKA HOBOM — HOBOPOYKICHHOM 3BE31bI.
Ho B 3TOT K1accHuecKuii MEXaHM3M HUKAaK HE YKIIAIbIBACTCS
TIOHATHE HEBEPOSATHO OTPOMHOTO CBEYEHHSI CBEPXHOBOM.

[TpyunHy Takoro CBe4eHUs CIeAYyET UCKATh B CAMHUX
(hakTax MOHATHSA O BEYHOM KPYrOBOPOTE MATEPHH B paMKaXx €e
pa3BUTHS TUTIOC CBEJIEHUS O IPUPOJIE AIEKTPOHA.

Ha Tom MecTe, r/ie BO3HMKIIA BCIIBIIIKA CBEPXHOBOM
3BE31bI, He OblIa 3aMedeHa X0Ts OBl MajIeHbKas 3Be3104Ka. Ho
MOCJIC BCTBIIIKY BCET/Ia BO3HUKACT €1Ba 3aMeTHAs Clla0eHbKAs
3BE€3/I09Ka, OTIOSICAHHAS OpeoyioM TyMaHHOCTH. K mpmmepy,
aroro MoxeT ObITh KpaGoBunHast rymanHocTs. HoBas 3Be31a,
KOTJIa pOXKIaeTcs, TOKE He J1aeT o ce0e 3HaTh 3apaHee. [Ipupona
HOBBIX sicHA. O CBEPXHOBBIX TOKA HAMIO (aKThl HAOIFOICHHUIA.

Oco0eHHOCTH CBePXHOBOIi — APKOCTH H BHIOPOCHI
Bellle CTBA

[To maHHBEIM HAOIFOICHMI, TIPH BCTIBIIIKE CBEPXHOBOM
3Be3/Ibl OJIECK YBEJIMIMBAETCS B COTHA MWIIHOHOB Pa3.
MOoIHOCTh M3IIydeHnss B MakcuMyMme Giiecka gocteraet 1044
3pr/c, TO €CTh NMPEBBIMIAET APKOCTH 10 MIIPII. 3BE3/1, TAKHX KaK
Hame Comaue. [IpomomKUTebHOCTh TaKOro IPAHANO3HOTO
VBJIy9EHUs] JJIMTCS OKOJIO 4-5 Hellellb ¢ MOCIe Iy OIHM
3aMeTHBIM ocyiabienneM. HaOmroe s 3a u3iiydeHueM u
ra30BBIMU TYMAHHOCTSIMH HA MECTE CBEPXHOBOM MOKA3aJH, YTO
BCIIBIIIKA COMPOBOXKIAETCsI BBIOpPOCAMU BEILIECTBA CO
CBEPX3BYKOBOI CKOPOCTBIO.

I'TaBHBIMY OMOPHBIMH TOYKAMHU JJIS pA3MBITIIICHHAN OYTIyT:
MHOTOKpaTHas SIPKOCTb U BEIOPOCHI BEIIECTBA, 00Pa30BaBILETO
ra30BYIO0 TYMaHHOCTb.

B3phiB - TO B3pBIB 3BE3/1bI — 3TO, CAMO COOOM pazyMeeTcCsl.
Ho mouemy nporcxonut B3pbIB U MOUEMY BEIOpACHIBACTCS U3
3B€3/1bI BEIIECTBO, UTJ€ OHO TaM MOTIJIO B3AThCSI — BOT CaAMO€
TJIaBHOE.

OUIBII MOYKJIMBOCTI

o6 3ipka 30UTbIIMIA ClIajlaX B COTHI MUIbHOHIB pa3iB -
Ile He MPOCTO 3/MBYBaHHA Bin (okyca. TyT € Haj yum
3aJyMaTHCh.

IIpuynHm i pe3yabTar cBiTiHHSI HOBOI i HATHOBOT
3ipOK KapaAMHAJIbHO Pi3Hi

A HacaMmepe] o4aTH 3 aHANBY BiAOMOTO, 1100
BIMIIIyKaTH HEBITOME.

Cairio 260 CBITIHHA - IIe CIpaBa €JICKTPOHIB: BOHH
MOPOXKYIOTh HOTO.

YoMy K Tak, 1110 KOXKHA 3ipKa CBITUTH, alie CBITATHCS BCi
BOHH OJTHAKOBO TUTHKH 3 TIOMITHAM BIIXWICHHSIM B TY YU
HIIy CTOpOHY: CWIbHile-cnadme. SxOu 0araTo 31ipok
CBITHIIM TaK, IK HAJTHOBA, TOZ1 HC BUKJIIMKAJIO O B HAC
3IMBYBaHH. BBakasu O 1ie sIBUILIC HOPMAJIbHUM 1 BKJIAaJTH
0 HBOrO HasIBHI MOHSTTS MPO EJIEKTPOH. AJie TYyT BOauaeThes
SIBHA HEHOPMAJIbHICTb.

HopManbHICTIO BBaXKa€ETHCS CBITIHHS 3BUYaNHHNAX
SICKpaBHX 3IpOK. YoMy BOHH SICKpaBIiIlle CBITSITH HA MIEPIINX
MOYaTKaX CBOET TIOSIBU, HAM B)KE BITOMO, SIKIIO YBAYKHO
BAYMATHCS B CHEPreTUYHUI CTaH €JIEKTPOHA NePBHHHOT
HAa4YMHKY 3ipKU. Tek caMe 3po3yMUTHM CTae, YOMY
BiOyBa€eThCS SICKPABHIA CTIajiaX HOBOI - HOBOHAPOXKESHOT
3ipku. AJle B Iie¥ KIIACHYHHA MEXaHI3M HiSIK HE BKJIAJAEThHCS
TIOHATTSI HEMMOBIPHO BEJIMME3HOTO CBITIHHS HAJTHOBOI.

[IpuunHy Takoro CBITIHHS BapTO LIyKaTH B CAMUX
(hakTax MOHATTSI MPO BIYHMI KOJIO-00Ir MaTepii B paMKax ii
PO3BHTKY IUTFOC BiIOMOCTI PO MPHUPOAY €JICKTPOHA.

Ha Tomy micli, e BUHUK criajax Ha/IHOBOI 3IpKH, HE
Oyna momiueHa xoua 6 MalleHbKa 3ipouka. AJie TcJis
criajiaxy 3aBK/IM BUHUKA€ JIeJIb IOMITHA Clla0eHpKa 3ipovKa,
OTosICaHa OPEOJIOM TyMaHHOCTI J[o MpUKIamy mboro Moxe
o0yru KpaboBunna TymannicTs. HoBa 3ipka, konu
HaPOJDKYETHCSI, TAKOX HE JIa€ PO ce0e 3HATH HATIepe .
[Tpupona HoBuX 3po3ymita. [Ipo HaTHOBI TOKH 110 B
HASIBHOCTI (DaKTH CIIOCTEPEIKCHB.

Oco006MBOCTI HATHOBOI — ICKPABICTh | BUKHAN
pe4Y0OBUHU

3a JaHUMU CTIOCTEPEIKECHD, TIPU CTIAJIAXOBI HATHOBOT
3ipku OJMCK 30UTHIIYETHCS B COTHI MUTBHOHIB pas.
[ToTyXHICTh BUIPOMIHIOBaHHSI B MaKCHMYyMiOJIMCKY csTae
10* epr/c, T06TO MepeBHIILye SCKpaBicTh 10 M. 3ipoK,
Takux K Hame Conre. TpuBaiicTh TaKOro TPaHIIO3HOTO
BHIPOMIHCHHS TPHBAE OISt 4-5 TIDKHIB, 3 MOAANTBIINAM
TIOMITHUM OcJla0sieHHsIM. CIoCTEepeKeHHs 3a
BUIPOMIHEHHSM Ta ra30BUMU TYMaHHOCTSIMHU Ha MiCIIl
HaTHOBOI MOKa3aJjy, IO criajlaX CYNpOBOKYETHCS BUKHAAMU
PEUYOBHHU 3 HAJI3BYKOBOIO IIBUIIKICTIO.

["oMOBHMMY OTIOPHUMYM TOYKAMMU JIJISI PO3TYMIB OYIyTh:
OaraToKpaTHa SICKPaBiCTh 1 BUKWIN PEYOBUHH, III0 YTBOPWIA
ra3oBy TYMaHHICTb.

Bubyx - To BUOyX 3ipKH - Il caM0 COOO00 3p03yMUIO.
Ane YoMy BinOYBa€ThCS BUOYX 1 HOMY BHKHAAETHCS 13 3IPKH
pEUOBHHA, 1 Jie BOHA TaM MOIJIA B3STHCS - OCh CaMe T'OJIOBHE.

[Tepexiaj Ta Ha OCHOBI HAYKOBO-TIOMYJSIPHOT JIITEPaTypr
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[TonsiTHe 0 TOM, YTO 3BE€3/JHOE BEILIECTBO — 3TO IUIa3Ma
TEPMOSJIEPHBIX PEaKIWii, HUKaK HEe BSKETCS C TIOHATHEM O
¢u3IUECKOM BEIIECTBE, U3 KOTOPOro o0pa3oBaach ra3oBas
TYMaHHOCTb.

["a30Bast TYMaHHOCTH — 3TO HAKOIUICHWE MEJIKUX YaCTHI]
BEILECTBA B BUIE aTOMOB WIM MOJIEKYJI XUMHUIECKHX BJIEMEHTOB
U UX COEIVHCHUN.

[Ib1 — 370 He Ta3. CKBO3b ra3 Mbl HA0MIO]aeM OT/IeJIbHBIE
TaJlaKTHKH, a 4epe3 MbUIb?

A 3TO yXe TOBOPHUT, YTO BJIIET COOOM TYMaHHOCTb.
Brixonur, monaTue "TyMaHHOCTB' Kak BEIIECTBEHHOE
00pa30BaHKe W3 BIOJIHE CJIOXKHMBILIHXCS aTOMOB U MOJIEKYJ,
JOJDKHO U 1aTh NIEPBBIH NOBOA K MPEATIONOKEHUIO O €€ PHUPOJIEe
elie 10 BpeMeHH B3pbiBa. 100 HUKaK, BEPOSITHO, HEBO3M O’KHO
OJTHAM B3MaXOM TAJIOYKH, TJIe 3BE3/THOE BEIIECTBO B COCTOSTHUN
IUIa3MbI — HOHM3UPOBAHHBIX ATOMOB, CO3/aTh MOJTHOLICHHbIE
aTOMBI M MOJIEKYJTBL. DTO OfIHA M Ta YK€ MaTEpus, HO B pa3HbIX
COCTOSIHUAX U TIEPUOZIaX CBOETO Pa3BHUTH.

OUIBII MOYKJIMBOCTI

IToHATTS MPO Te, 1110 30psIHA PEYOBHHA - IIE IUIa3Ma
TEPMOSIJICPHIX PEaKIIii, HITK He B’SKETHCS 3 TIOHATTSIM TIPO
(i3UUHY pevoBHHY, 13 SIKOi yTBOPWIACH ra30Ba TYMAaHHICTb.

l'azo0Ba TyMaHHICTH - II¢ HAKONMYIEHHS JPIOHUX
9aCTOYOK PEYOBMHHU B BUIIISIII ATOMIB UM MOJICKYJT XiMIdHUAX
€JIEMEHTIB 1 iX 3’€/IHaHb.

[Twt - e He ra3. Kpi3b ra3 Mu crocTepiraeMo OKpeMi
raJlaKTHKY, a Kpi3b Mm?

A 11e BXe FOBOpPUTH, 1110 SIBJISIE COOOI0 TYMAHHICTb.
Buxoaurh, NoHATTS "TyMaHHICTB" SIK peuOBE yTBOPEHHS i3
IITKOM C(hOPMOBAHUX aTOMIB i MOJIEKYJI, IOBUHHO 1 1aTH
TIEPIHA TIPUBI IO TIPUIYIIEHHEST PO il IPUPOIyY IIE O Yacy
BUOYXy. bo HisIK, IMOBIPHO, HEMOMIIMBO OHUM TOMAaXOM
NaJIMIKY, J1€ 30psSiHAa PeYOBUHA B CTaHI IU1a3MU - I0HI30BAHHUX
aTOMIB, CTBOPUTH MOBHOIIIHHI aTOMU i Monekynu. 1le ogna i
Ta )X MaTepisl, ajie B pi3HUX CTaHAX 1 Mepiofjlax CBOTO
PO3BUTKY.

Antin Dumnyi
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