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AHHOTaAMSA

B 6ubnvu HammcaHo, 4TO OOr «COTBOPUI BCE» U3 «HUUETON.
Tonbko TaM He Ha MKMCAHO, YTO Takoe "HUYEro", U3 KOTOPOrO MbI
CO3/1aHBl U cocTouM. B mpeanaraemMoil KHUTe Bbl HAWJETE OTBET Ha
9TOT ¥ Apyrue npodnems! Orodusnku. [Ipountas kKHUTY, OHoOIOraM
CTaHeT MOHSATHO, YTO TaKOe AyIlla, HA OCHOBAaHUM Yero PacTyT KJIETKH,
KOHKPETHbIE OPraHbl U TeJla, KaK BO3HUKAET KU3Hb. .. DU3MKHU y3HAIOT
— KakoBa mpupopaa 3pupa, SHEPTUM, EKTPUUYECTBA, T'PABUTAIINH,
CBEpXMPOBOAMMOCT M T.J. HA OCHOBaHMM OTKpwITMi [epra,
Pene [lexapra, Makcgesuta, IIpénunrepa, ®epMu B COOTBETCTBUU
C 3aKOHAMHU 23JIEMEHTAPHOU (PU3UKU. DTH OTKPHITUS OKa3aJHCh
HEBOCTpeOOBaHHBIMM, T.K. BCSI HayKa TOCTpPOEHa Ha OIIMOOYHON
KoHUenuuu bopa o ctpoennn aromoB. XoTs . Hlpeaunrep nokasai,
YTO 3JEKTPOH — HE YacTuIla, a Hekue BoiHbl. Co3aaresb aTOMHON
60MOBI D. depmu 3asIBIII, YTO HUKAKUX YAaCTHIl B aTOMax HET, & OHU
00pa3yioTcsl BHe atoMa. Bpej pa3BuThio (pu3uku HaHEC A. DUHINTENHH
CBOMM TPOCTPAHCTBEHHO-BPEMEHHBIM KOHTHHYYMOM, 3aMEHHB MM
3(up, U3 KOTOPOTO BCE COCTOMT.
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BBenenue

Bl korma-HUOYab 3aJyMBIBAIUCH O TOM, [OYEMY Y OJHUX U
TeX € POAUTENIEN POXKIAIOTCS TO MAJIbYMK, TO IEBOYKA, IPU TOM
y Kakaoro pe6eéHka cBor xapakrep? A 4To Takoe — xapakrtep?
DTO M eCTh Qyla 4ejoBeKka. MOXHO JIM B3BECUTh XapakTep B
rpamMMax WIA KWIOTPAMMaXx, €CJIA XapaKTep TAKEIbIN ?

Wnm noueMy Bce KJIETKA KOHKPETHOTO KMBOTO CYIIECTBA —
MSICO, KOCTH, BOJIOCHI — UMEIOT OJuH U TOT ke crniekTp JJHK, xots
€M 4TO nonaso. My nouemy Mel Bce €IMM U3 OIHOTO U TOrO
e MarasuHa, a criektp JIHK y kaxgoro yenoseka cBoii? S0nonu
Pa3HBIX COPTOB PACTYT HA OJHOM M TO K€ IOYBE C OJHUMU U Te-
MU ke yITOOpEeHUSAMU, HO BBIPACTAIOT KOHKPETHBIE COpTa SIOJIOK.
M Ha OCHOBAHMM YETO TH KJIETKU BBIPACTAIOT B ONPEAEIEHHYIO
popmy?

O ToMm, OTKyJa B35J1aCh )KM3Hb Ha 3eMJIE — CTIOPbl UIYT ThICS-
YU JIET U TTIOYEMY BCE MUJTMAP/BI JIIOIEH BbIPACTAIOT JIIJbMH, a
Jaxe He 00e3bssHaMU 1 TeM OoJiee He JIONIaIbMH WM TapaKkaHa-
MU, KaKk OyATO Mbl BCE pacTéM IO OHOM U TOM ke MporpaMmme
Kak Ha cranke ¢ YITY.

Wnu — nouemy Bce 371eMeHTHI Tabuilel MeHieneeBa cocTosT



Bpojie Obl U3 OIHUX U TEX YACTHII, a UX KOJTMYECTBO U CIIEKTPBI
pasnble? [1o kakomy npuHUMITY OHU (POPMUPYIOTCS B COOTBET-
CTBYIOLIUM JIEMEHT?

Ha st Bonpochl He 3HaeT OTBeTa BCE COOOIECTBO aKaJeMU-
KOB, IOTOMY YTO B TOM € HayKe CYILIECTBYIOT OIPE/ICIEHHBIE 3a-
MPEThI — 3TO BEPHO, & ITO 3ampeleHo. Tak ecu IKOIbHUKY, CTY-
JIEHTY, aClIUPAHTY TMOCTOSTHHO TBEPHAST, YTO aTOMBI COCTOSIT U3
IIPOTOHOB, HEUTPOHOB, AEKTPOHOB U T.JI., TO CKa3aB YTO — JIMOO
MPOTUB — OH HE C/IACT 9K3aMEH, HE 3allMTUT JUILJIOM WU KaH-
IMOATCKYI0. XOTS pa3paOOTUMKN aMEPUKAHCKOW aTOMHOM OOM-
ObI BO 171aBe ¢ PepMu UMENTM MHOTHE JOKa3aTeIbCTBA TOTO, YTO
BCE YaCTHUIIHl 00pa3yIoTCsl BHE aTOMOB TOCIIE UX paciiervienus. U
JENCTBUTENIBHO: BCE TaK HA3bIBAEMBIE «3JIEMEHTAPHBIE YACTUIIbI»
TIOJTyYalOTCS B YCKOPHUTEIISAX MOCe OOMOApAMPOBKHU aTOMOB.

[IpounTaB 3Ty KHMKKY, BbI B IOITY/IIPHOU (DOpPME HAJIETE OT-
BETHl HA MHOTME HE PELEHHbIE HhIHEUIHEW HayKoW BOIpochl. B
YaCTHOCTH — OTKYJ1a K HaM npuxonat npuseaenus, HJ10, semue
CHBI, HOBbIe 3HAHUsI, KOTOPhIE paHee He ObUTM W3BECTHBI MHUPO-
BOMY COOOIIECTRBY.

Ceiiuac Hama 3emuist BMecte ¢ COTHEYHOW CUCTEMOW B CBO-
€M KOCMHUYECKOM IOJIETE MEPEXOIUT IOl BO3JAEHCTBHE SHEProO-
MH(pOpMaLMOHHOU cucteMsl co3Be3ausa Bonones (2000 — 4000 .
H.3.), CHMBOJIOM KOTOPOT'O SIBJISIETCS YEJIOBEK, MO3HABIIMK Tau-
HBI «CKUBOW» U «MEPTBOU» BOJIbl. Bojionel Tak ke siBJisieTcs 3Ha-
KOM Hay4HBIX M300peTeHul 1 3HaHuil. B pesynbrate uenoBeye-
CTBO TIEPEXO/IUT OT PEIUTMO3HO-MUCTHUECKOTO K HAyIHO 000C-



HOBaHHOMY MU POBO33PEHMIO, OT «$I Bepro» K «S1 3Hato».

B npennaraemont KoHuenuuy OTKpbIT OCHOBHOM 3aKOH MU-
pO3IaHusl, TOUCKAMU KOTOPOTO OE3yCIIEITHO 3aHUMAIOTCS BETY-
Hye y4éHble MUpa, 3alyTaBIIMCh B JTAOMPUHTAX MaTeMaTuye-
CKOU (PUBUKH.

B yuenusax Bocroka, Basuiiona, Erunra, B Benax rosopusioch
00 sHepruu CoJHIIA KaK «TBOpILIE» MaTepuajbHOro mupa. Tak
ApHCTOTENH CUUTAJL, YTO MPU MOAXOAAIIMX YCIOBUSAX aKTUBHOE
HAayajl0 B BO3HMKHOBEHUM *XHU3HU MPUCYTCTBYET B COJTHEYHOM
cgere [1].. Jllony NOKJIOHAIUCH eCTeCTBEHHBIM TBOpLAM — COH-
iy, 3emie, Bone, OrHio.

Ho B 325 roay H. 3. XpuctuaHe, Npus K BIAaCTH, HA HUKEU-
CKOM coOope HaszHaumm M. Xpucra Gorom, B pe3yjbrare 4de-
'O CaMo TIOHSITHE «IHEPTUM» KaK TBOPIIA OBbLIO 3aIlperieHo, T.K.
€IMHCTBEHHBIM TBOpPIIOM cumTajcs 6or Mucyc Xpucroc. 3arem
CMAJIUIIM A0TIA AJIEKCaHAPUICKYI0 OUOIMOTEKY, MpeIBapUTENTb-
HO BBbIHECSI U3 HEE€ KHUTHU I MOCBAIMEHHBIX. B 389 romy Obu1
paspylieH nocyieAHnn s3biueckuil xpam bora Cepanmica — Benu-
kosienHbid Cepaneym. B pesynbrare Bce 3HaHus1 0 hOPMUPOBA-
HUM MaTepUaIbHOIO MUPA U IPOMCXOKICHUE )KU3HU HA MHOTHE
CTOJIETUSI OKA3JIMCh MO 3aMPETOM. 3alpeThl B HAyKe MPOJOI-
JKalT CYHIECTBOBATh Y MOHBIHE. Tak O CylecTBOBaHUM 3(pupa
Kak uctouHuka sHepruu ropopui H. Tecna. O0 anekTpomarHuT-
HOM npupoje 3(pripa BHICKA3bIBAIUCH, MHOTHE YUEHbIe. B Tabnuie
MenneneeBa 3¢up 3aHUMaN BEPXHIOK cTpouky. Ho ¢ Hacaxae-
HUEM «Teopur OTHOCHUTENBHOCTH» DUHIITENHA CaMO MOHSATHE


http://dic.academic.ru/dic.nsf/ruwiki/6777

«a(prpa» OBUIO U3BATO U3 CUCTEMBI IIPENoiaBaHusi. B pesyib-
Tate cerofHs B o(puIMaibHON Hayke — (pu3rKe, OMOIOTHH, KOC-
MOJIOTUM — CYIIECTBYIOT MHOXECTBO MPOOJIEM U3-3a OTCYTCTBUS
YETKOTO MOHSTUS SHEPTUU KaK TBOPIIA MAaTEPUATILHOTO MHUpa.

[Ipu 3TOM KBaHTOBas (pU3MKa TMOCTPOEHA HAa OMIMOOYHOM
TIPE/INOJIOKEHNH, OY/ITO aTOMBI COCTOSIT U3 MPOTOHOB, JIEKTPO-
HOB U T.JI. 4 4TO 3pupa HeT. XOTs pa3padOTUNKU aMePUKAHCKON
aToMHOU O0MOBI 2] «pacnonazanu nHeonposepiHcumMbimu OOKA3a-
MeavbCmeami, Umo HYMmMpu si0ep makux uacmuy, Hem. Pepmu evi-
CKA3a.1 nPeononodceHUe, Ymo 3AeKmMpPOHbl U HEIMPUHO 00 C80€20
8bl1ema He CYuecmeyiom 8 siope 8 '"20moeom euoe', a Kakum-mo
00pazom M2HOBEHHO 00pA3YOMCS U3 SHepeul, 3andceHHOl pa-
OUOAKMUBHBIM SIOPOM».

®epmu (pakTUUYECKH TPENCKA3a], YTO PA3IMYHBIC YACTHUIIBI
00pa3yIoTCs U3 U3Ty4aeMbIX aTOMaMU IEKTPOMArHUTHBIX BOJH,
KOTOpbIE COIJIACHO 3aKOHA AMIiepa 0 B3aMMOJIENCTBUM ITPOBOIOB
C TOKOM — TaK:)kKe B3aUMHO IPUTATUBAIOTCS, 00pasys myuyku M
BOJIH. DTU MYYKH U SIBJISIOTCA TEMUA CAMbIMHM 4aCTUIIAMU, KOTO-
pble MOTYYaloTCsA B PA3JIMYHBIX YCKOPUTENISX U CUETYMKAX. To
€CTb aTOMbI COCTOSIT U3 TOTO, YTO OHU U3Iy4daioT. [Toatomy yem
JuiiHHee DM BOJIHBI, U3 KOTOPBIX COCTOMT aTOM, TEM OH UMEeT
OO0JTBIITYI0 MacCy M 3Hepruio. Ho B HayUHBIX Kpyrax MycCHPYIOT
poOIeMbl BHYTPUSACPHBIX B3aMMOJIEHCTBUN MEXTy IECATKAMU
Y COTHSIMHU YaCTHIl C TIOMOIIIBIO HE CYIECTBYIOIIUX B MIPUPOJIE
CIJIBHBIX U CJIA0BIX B3aWMOJIEHCTBU.

[TosToMy MHpPOBOE HaydyHOE COOOIIECTBO HE MOXKET MOHSTh



npupony 3dgupa, 3aeKkmpuuecmea, 2pasumayuu, UWaApo8oll
MOAHUU, MEMHOI Mmamepuu, OYanrbHOCMU IAeMEHMAPHBIX
uacmuy, Ha OCHO8AHU Hez20 Pacmym yeavle Op2aHu3 Mol U KAK
83auUMO00elicmayron KAemKu medxcoy coooll, umo maxoe mo3z,
CO3HAHUe Vl MHOTOE JIPYroe.

[Ipennaraemass KHUra HalyMcaHa Ha OCHOBE OTKpbIThi ['ep-
ua, Pene Jlexkapra, Makcpesuia, llIpénunrepa, depmu B cOOTBET-
CTBHMHU C 3aKOHAMU JIEMEHTAPHOUN (PU3UKMU.

Pusnueckas cymsocts IMB

«/[c. Maxceean 6 1865 2. 6 pesyarvmame ananuza npeono-
JHCEHHOU UM CUCTEMb YPABHEHUT MeopemuUecKy NoKas3an, Ymo
ANEKMPOMAZHUMHOE NONE 8 BAKYYME MONCEM CYUeCMB08amMbs U 6
omcymcmaeue UCHOYHUKO8 — 3apsi008 U MOKO08».



Puc. 1. Crpykrypa OM BoOJIHBI

Kak BuHO 13 puc. 1, nonsgpusoBanHas nonepeysas M Boj-
Ha, paclpoCTPaHSIOIIAsCS B HAPABJIEHUU Z, pacriojiaraercsi B
TJIOCKOCTU X7, I COCTOUT M3 ABYX KOMIIOHEHT: HANIPSIKEHHOCTU
NeKTpuueckoro nojst E u unayuupyomero nois ji,d, BO3HU-
KAIOILEro Mpu (pOpMUPOBAHUM NEKTPUUECKOTrO MOJIs, ONepexka-
roero ero Ha 90 rpag.

«Kackao nosetiuux HayuHvlx omkpoimuii HobeaescKux aaype-
amoe Ilona /peuca, /[3euda boma u Unwvu Ilpuzosxcuna noka-
3an, umo, yenyonssacy 8 Mamepuro, CMAanKU8aeuvbest ¢ pakma-
MU nONHO20 ee ucuesHoeenus. Llleeiiyapckue yuernvie uz Eeponeii-



cko020 yenmpa s.0eprvix uccnredosaruii (CERN) nowiau ewge oano-
ue: UM YyoanoCo CMOOEAUPOBAMb "MOMeEHM MEopeHus" mamepuu
u3 HemamepuanoHozo mupa. Cneyuanrucmol IKCNEPUMEHMANLHO
ookaszanu, ymo nopyusi (K6awm) GUPMYabHuIX 604H NPU onpeoe-
NEHHDBIX YCA0BUSIX 00pA3Yem HeKUe Yacmuupl, a npu Opy2om 63d-
UMOOEHCMBUU IMUX JICE BONH UACTUYbL NOAHOCHIBIO UCYE3aIoN.

DTOT ONBIT NOATBEPKIAET, UTO MaTtepusi GOPMHUPYETCS U CO-
CTOUT U3 SHEPrUM DJIeKTPOMarHuTHeIX BojH (OMB), kotopas u
MPOSIBJISIETCS B BUJIE CIIEKTPA SHEPIUU, U3Ty4aeMOro MaTepHuen.

Yro takoe dpup

Konrenmusi cBetoHocHOro a¢upa Obiia BeiBuHYTa B X VII
Beke Pene JlekapToM, cOMIacCHO KOTOPOU 3(pUp UMEET JIEKTPO-
MarHWTHYIO TPUPOAY, W MOTy4YnsIa MmogpoOHOe 0OOOCHOBaHME B

XIX Beke B paMKax BOJHOBOM ONTUKU W 3JEKTPOMATHUTHOU
teopun Makcseiia. [3] CymectBoBaHue 3(pupa Kak UCTOYHU-
Ka 3Hepruu cBouMHu onbiTamu noareepaui H. Tecna, nonyvas
SHEPruio npsmo u3 Bozayxa. . MenaeneeB BKJIOUMI 3pup B
CBOI0 TAaOJMIly KaK MeJbUalIIyl0 4acTuily. TO ecTh MOHSATHE
Ddupa yxke cymecTByeT, HO 3anpenieHo CT. OTHOCUTEIBHOCTH.

B Hacrosiiee Bpemsi camoe pacripocTpaHEHHOE MOHATHE Y(Pu-
pa 3aKJII0YAETCS B TOM, YTO ITO 3aMOIHSIONIAS BCE KOCMUYECKOE
IIPOCTPAHCTBO BCENPOHUKAIINASA CPEAa, COCTOANAsA U3 HEKUX
YacTull, HE UMEIOIIMX MACChl ¥ HE MPEMATCTBYIOIUX ABYKEHHUIO
Marepuu. Tak 4To e 3TO 32 YacTUIbI?

H. Tecna nyst ocBelieHns ropoja Mojyyas SHEPTUIO U3 OKPY-
JKaOUIeW Cpefbl, TO €CTh W3 BO3AYIIHOrO MPOCTPAHCTBA. ITO
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IIPOCTPAHCTBO 3alOJHEHO DM BOJHAMM, COCTOSAIIMMM U3 B3a-
VMOZEVCTBYIOLMX JUIOIEN (YacThll) 1. U mar. sHepruu. To
ects H. Tecna cBoumMu npubopamMu U3BJeKal TU YaCTULIbI SHEP-
ruv u3 DM BOJIH, NoTyyast SHEpruio Juis ocBelieHus. [Ipu stom
SM BOJIHBI HE MPETSITCTBYIOT ABUKEHUIO MaTepUAIbHBIX OObEK-
TOB. Bonee Toro — kaxapi atoM, Kaxkaas KJeTka usiaydaer OM
BOJIHBI COOTBETCTBYIOIIIETO crieKTpa. Takum odpazom, DM Boi-
HbI, 3aIOJIHSIOIINE BCE KOCMUYECKOE MPOCTPAHCTBO, MOJIHOCTHIO
MOJXOJAT OrpesieieHnio 3¢upa: Cpeon SBISIETCS MPOCTPaH-
CTBO, B KOTOPOM JBUKETCS DM BOSTHA U3 ITUX YACTUI] SHEPTUH,
YACTUIIBl SHEPTUM HE UMEIOT MacCChl, He MPENSTCTBYIOT JIBUKe-
HUIO MaTepUaibHbIX 00BEKTOB. Takum oOpazom:

OtkpeiTre 1

«3Igpup — 3mo npocmpancmeo, 8 mom uuc.ae amomos u K.e-
MOK, 3aN0AHEHHOe INeKMPOMAZHUMHBLMU 60 AHAMU, COCMO-
awumu u3 yacmuy, — Inekmpuueckux u Maznumnolx ouno-
aell. IM eoanamu 3an0aHeHO 8C€ KOCMUUECKOe NPOCMPAH-
cmeo, Ha IM eoanax Kocmoca Haxooumces 8ceodosemarouiast
ungopmauusi.

TaliHa 1yaIbHOCTH JIEMEHTapHBIX YaCTHUIL

Kak nokasano Beie — 2. ®epmu (1901—1954) napany c
ApYruMu (pU3MKaMM BbICKA3aJl PETIONOKEHUE, UTO 31€KMPOHbL
U HEUMPUHO 00 C80€20 8blNema U3 padUOaKmMUEHo20 s0pa He CY-
uecmeyrom 8 si0pe, max cKazamov, 8 20Mmo8oM 8Uoe, Ho 00pasy-
romes 6 npoyecce uznyuerus. [2]. IlonTBepxIeHUEM ITOMY SIB-
Js0TCs pacy€rel D. LpénuHrepa, COMIaCHO KOTOPBIM JIEKTPO-



Hbl B aTOMax SIBJISIIOTCSI BOJIHAMHM BEPOSTHOCTH, IUICHIYIIIMMHU-
Cs BHYTPY aTOMOB, a IIOCJIE MU3JIYyYEHUs STUX BOJH U3 aTOMOB
0CMABASIOM HA Pe2UCMPUPYIOUUX IKPAHAX CAe0bl MO KaK
uacmuuypl, Komopbvie 00pa3z08aaucs U3 IMUX 60.1H, Mo — KaK
60.1Hbl, He chopmuposasuiLecst 8 HACMUYDL.

TO eCTb 21EKTPOHBI CTAHOBATCS YACTULIAMM JIMIIID [TOCTIE BbI-
jJeta DM BOJH U3 aTOMOB B pe3y/bTaTte MX OOMOapAMpPOBKU
Y B 3aBUCHMOCTH OT MOIIIHOCTH U YCTPOWCTBA MCIIOJIb3yEMOIO
npubopa noyyJarTcs cooTBeTcTByoIMe myuyku M BosH. [og-
TBEPIK/ICHUEM 3TOMY SIBJISIETCS TOT ke 0030H XHUITca, KOTOPHIH
10 pe3ynbTaty peructpanyu B 120 pa3 6onbine atoma. Kak Takas
94 morna BeLIeTeTh U3 atoMa? To ecTh Ha OCHOBAaHUM PETUCTPA-
uu DY BHe aTOMa HaM BHYILIWJIM, YTO COTHU JIEMEHTapHBIX Ya-
CTHII HAXOIATCA B aTOMax U BBIXOAAT FOTOBBIMU U3 aTOMOB, XOTS
MX Mbl PETUCTPUPYEM JIMIIIb BHE aTOMOB. [Ipu 3TOM camu aro-
Mbl KOHKPETHOI'O 2JIEMEHTA MbI PACIIO3HAEM I10 CIIEKTPY U3JTyde-
HUs1 DM BOJIH, B pe3y/ibTaTe U3J1y4eHUU KOTOPbIX U3 aTOMOB IO-
TOM (POPMUPYIOTCS JIEKTPOHBI, ITPOTOHBI M COTHU Jpyrux DY B
YCKOPUTEJISIX U PETUCTPAaTOPax B 3aBUCUMOCTH OT UX YCTPOMCTB.
To ectb npeanonoxenue D. PepMu NOATBEPKAAET, YTO BHYTPU
aTOMOB HeT HMKakux DY, a cornacHo . [llpénuHrepy B aromax
Bpamiatcss DM. A BcsKHMe 71eMeHTapHbIe YaCTUIBl 00Pa3yoT-
cs1 BHe atoMoB. [loatomy 1 popmyna E=mc2 — conepxur B cebe
CKOpOCTh BpalieHus: DM BOJIH, a HE JIeKTPOHOB-YACTHII.

Kak o6pazyiorcs 94, aromsl, kiaetku [JHK

Kak, Hanpumep, o0pazyiorcst potoHsl? CorlacHO 3aKOHy AM-



nepa JiBa IpoBojJa, MO0 KOTOPbIM TEYET TOK B OIHOM HarpanJie-
HUM — MIPUTSATUBAIOTCSA, T.K. BOKPYT HUX COIJIACHO MPaBUITy OY-
paBuMKa 00pasyeTcst Bpalnarolieecs MarHuTHoe 1ojie. (puc. 2) A
410 Takoe — DM BoHBI? DTO TOXE BpaLIAIOIIEecss MarHUTHOE
nosie. (puc. 3) Ilostomy DM BOJIHBI OIHOU YACTOTHI TaKkKe MPU-
TSATUBAIOTCS JPYT K JPYTY.
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Puc. 2 ITpoBOIHUKY C TOKOM



Puc. 3 M BosiHa

A TakuX BOJH MOXET ObITb THICSYM, a TIPU OOJBIIOM UX KO-
JryecTBe 3T DM BOJHBI B pe3yibTaTe OObEIUHSIOTCS B NYy40K
IM 6oan — ¢homon M IPU NIONIAJAHUN HA IKPaH JAeJIaeT OTeda-
TOK KaK OT YacTHIIbl. AHAJIOTUYHO 0Opa3yiotcs u apyrue Y u3
aerkymmxcst OM BonH. Tak Tot %e bo3on Xwurrca ¢gpopmupy-
ercs u3 DM BoJH B crieyiomeM nopsiake. [lpu neppom o6opo-
Te uccieayeMbix Ha Kosutaiinepe yacTuil yCKOPUTENBHBINA OJIOK
JEUCTBYET IJI UX YCKOpeHus ImydykoM DM BonH. [Ipu Bropom —
€IlI€ MYYOK U T.J. HECKOJIBKO ThICSY pa3. Ho T.K. Bce BOJHBI 11
YCKOPEHHsI UMEIOT OJTHY U TY K€ YaCTOTY, TO OHU OObEAUHSIOTCS
B €/IUHBIM MYYOK MO 3aKkOHY Amrnepa. B pe3ynbrare Mbl ojny4va-



eM 02pomHublii nyuok IM 60.1H, KOMOPLLIL HAM NPENOOHOCIM
Kak uacmuuy 6oza. [5)].

Hcxons u3 Toro, 4yTo BCe 7eMEHTapHble YacTHILIbl IpeoOpa-
3yI0TCSI U3 y4YKOB DM BOJH, OHU U MIPOSIBIISIOT ceOsl TO Kak 4a-
CTHUIIBI, TO KaK OT/IeJIbHbIE BOJHBI, HE OObEJAUHEHHBIE B ITyUYKU.
AHanornyto u3 M BoIH (POPMUPYIOTCA ATOMBI M KJIETKU IIPH
HAJIMYUU HEOOXOAMMBIX M JJOCTATOUHBIX ycJIOBUE. TONBKO JIj1st
00pa3oBaHMs aTOMOB U KJI€TOK DM BOJHBI U3 MPSIMOIUHEHHO-
r0 JIBUKEHHUSI TIePEXO/ISIT BO BpalaTesibHOe, 00pa3ysi MArHUTHYIO
000JI0UKY aTOMOB U KJIETOK. Tak B MyCTBIHSX MPH JOCTATOUHBIX
ycioBUsix DM BOJIHbI COOTBETCTBYIOIIEHN YaCTOThI TPeoOpas3yoT-
csl B aToOMbl KpeMHHUs. [Ipurpeno conHblKo — Havaia pacTu U3
SM BOJIH pacTUTENBHOCTb. AHAJIOTMYHO B KMBBIX OpraHU3Max
U3 My4KOB DM BOJIH KOHKPETHOI'O CIIEKTpa 4acToT (pOpMUpY-
10TCS KJIETKH, 1o3ToMy criekTp JJTHK Bcex KJeTok KOHKPETHOrO
opranusMa onuHakoB. ToT ke cnepmaro3zouns chOpMUPOBAH U3
Toro xe criektpa JJHK mysxunHbI, KOTOpBIT cO30aET KIeTKU Oy-
JyIiero peoeHka.

KakoBa npupoja rpaBuTaiiiy u JIeKTpUYeCcTBa

CornacHo 3akoHy Helotona: Yem Oosbiiie Macca, TeM Oosibliie
rpaBuTtanus. Ho mo6ast Macca cocTonT U3 aToMOB | KJieTok. Ciie-
J0BATEJIbHO — YeM OOJIbIlie aTOMOB, TEM CHJIbHEE T'PaBUTAITHS.
BriBOI On1MH — ucmounuxom zpagumavuu (RPUMANCEHUS) 18-
ASAIOMCS AMOMbl U KACMKU.

Hpyroii mpumep: OObIYHBIA MarHUT U3 cTanu. C OgHOM CTO-
ponsl N, ¢ gpyrout S nomoc. Ho cam MarHur COCTOMT U3 aTOMOB



xeJsie3a. [Ipyroro rtam Hu4ero Hetr, Kpome DM BOJIH, KOTOPBIE SIB-
JIIOTCSL €QUHCTBEHHBIM MCTOYHUKOM 3Hepruu. Clie10BaTebHO,
aTOMBbI MTPEACTABJISIOT COOOI MaJleHbKME MAarHUThl U OJIHOM CTO-
POHOW MOBEPHYJIMCh BJIEBO, a APYroil — BIIpaBo. TO €cTh OnsATh
BBIBOJI TOT %€ YTO U ¢ HBIOTOHOM — ucmounukom npumsdicenus
(2pasumauuu) aeasromcs amomwl.

Bo3pMéM TpeTuil nmpumep: AMEpUKaHCKUM acTpoHaBT [{oH
[lerTuT Hacklas B IOJMATUIIEHOBBIN MTAKET COJIU, KPYIbI U APY-
rue KpynuHkd. Hagyn maker, BCTpsIXHYJ KPYNUHKH, KOTOpbIE
3aHSUIM BeCh 0OBEM MakeTa. Uepe3 HEKOTOpoe BpeMs 3TH Kpy-
MIUHKY HAYAJT COSTUHATHCS K B KOHEUHOM UTOTe OObEIMHUIINCH
Bce. DTO MOCTaBUJIA MUPOBYIO OOIIIECTBEHHOCTh B TYITUK — 3TOTO
HE MOXET ObIThb, T.K. KJIETKU HEUTpaIbHbL. XOTs BBIBOJ TOT ke
4TO U ¢ HBIOTOHOM — ucmounuKom npumsiceHust 16A10McCs
KJAemKu.

To ecTb UCXOs1 U3 BBILIETPUBEJEHHBIX IPUMEPOB — ATOMBI U
KJIETKM 00naaioT MaraeTu3smoM. Kak on obpasyercs?

Ipupooa zpasumavuu:

[Mo ananornu ¢ 06pa3oBaHMEM IEMEHTAPHBIX YacTHIl uX DM
BOJTH, 13 DM BOJIH 00pa3yloTCcs aTOMbl. YUUThIBas1, YT0 DM BOJI-
HBI COCTOSIT U3 BPAIAIOIIUXCS 1. U Mard. Iumnoseu, T.e. mar.
39J1. YaCTUIL] SHEPTUHU, TO BPALICHUE 1. YACTULl BMECTE C CAMUMU
OM BoJIHAMM B aTOMax co30aém Ha KOHYAX OCU 8PAUAEHUS MA2-
HUMHYIO OCb U BOKPY2 — MAZHUMHYIO 000N0UKY, MO eChb 2PAHU-
uy amomos. A BpallleHue MarHUTHBIX JIUIIOJIEN c030aém Ha KOH-
yax ocu epauerus J/]C. B pe3ynbrare OrpOMHOrO KOJIMYECTBA



aTOMOB-MarHMTHKOB B 00bEMe 3eMJIi MBI TIOy4aeM OrPOMHOE
MazHumuoe (2pasumayuoHHoe) noje.

Ilpupooa 31exkmpuuecmea:

A xorjaa npoBoj MonajaaeT noj Bo3AeUCTBUE MarHUTHOTO T10-
114, To atoMbl — DJIC BeIcTpanBatoTcs "+" ogHOrO K "-" qpyroro.
W yem jyiiHHEE TTPOBOJ — TeM OOJIbIIIe BHICTPAUBAETCS AaTOMOB,
Tem Oosbinie cymmapHast DJIC Ha koHiax mpoojaa. Ho Hukakue
JIEKTPOHBI CO CKOPOCTHIO CBETa TaM He OeraiT, a CO CKOPOCThIO
CBETa JIETUT JIEKTPUIeCKast SHEPrus.

ATOMBI KaxJ0ro 3jeMeHTa TaOnmuibl MeHpaeaeeBa HMEIOT
CBOM CIIEKTP SHEPIUH, T.K. COCTOSAT U3 KOHKPETHOTO cniektpa. M
uem 0AUHHee 80HA, U3 KOMOPOU (hopMupyemcss amom, mem
00abue e20 pazmep u macca. A pu TeOpyUn CTPOEHUSI AaTOMOB
U3 TIPOTOHOB U HEUTPOHOB OOBSICHUTH — HA OCHOBAHUM YETO Y
aTOMOB Pa3HOE KOJMYECTBO TPOTOHOB U HEUTPOHOB — HET HUKA-
KOTro OOBbSICHEHUS.

[ITapoBasi MoyiHUSA

®u3uKM HE MOT'YT OIPeAeuTh — YTO Takoe «Illaposas Moi-
HUS», TIOTOMY UYTO ITPOBOJIUTH C HEIO KaKMe-TMOO OMBITH HE y/a-
€Tcsl, T.K. P JTIOOOM COMPUKOCHOBEHUU OHA PacraaeTcsl, Bbl-
JIeJisisi OTPOMHOE KOJIMYeCTBO 3Hepruu. Ecim ucxonuTs u3 Toro,
9TO JIIOOOW aTOM — 3TO Bparamipecs M BOTHBI B CO3JaHHON
VMU K€ MarHUTHOW 00OJIOUKE, TO IIApOBasi MOJHKS TIOJTHOCTBIO
MOJXOUT MO/ OIpe/IeJIeH’e aToMa, B KOTOPOM Bpaiaitcs M
BOJTHBI OOJIBIIION [ITUHBI, COOTBETCTBYIOIIEH IMaMETpPy IIAPOBOM
MOJTHUU.



TémHuas marepust

BpaiieHre cyMMapHOW 3JIEKTPUYECKOW SHEPrUM, HaXOMs-
HIeHics B Kak/IOM aToMe 3eMIIU, c030aém MazHUmMHoe nojae om
eé¢ gpauerus. V1 370 MarHuTHOE 1nose 3eMild JONOTHUTEIBHO
K IPaBUTALIMOHHOMY IOJIIO YAEPKUBAET OKOJI0 3eMiu JIyHy, Xo-
TS rpaBUTalMOHHOE nputsokeHue JIynsl ConHuem B 2,2 pasza
Oosbliie. D10 U ecTh Ta camasi « Témnas mamepusi», KOTOpasi
yaepxxuBaeT JIyHy okoso 3eMin. AHAaJIOTMYHOE MAarHUTHOE ToJ1e
OT BpaileHus [alakThK yIepKuBaeT ONKaiiie KOCMAYeCcKre
00BEKThI, KOTOPOMY I10 HE3HAHUIO TIPUTIHCHIBAIOT KaK « TEmHyto
mamepuro



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.
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