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npejylaraeMoi KHUTe Bbl HAMIETe OTBET Ha STOT U Jpyrue npooieMbl OUO(pU3UKY.
[TpounTaB KHUTY, OWOJIOTaM CTaHET MOHSATHO, YTO TaKOE AyIlla, HA OCHOBAHWH
Yero pacTyT KJETKU, KOHKPETHbIE OpPraHbl U TeJla, Kak BO3HUKAET JKU3Hb...
®du3MKY y3HAIOT - KakoBa Mpupoaa 3pupa, SHEPruu, NeKTpUIeCcTBa, rpaBUTAIUH,
CBEpXITPOBOIMMOCTH U T.JI. HA OCHOBaHWM OTKpbITUH ['epiia, Pene /lekapra,
Makcgena, [lIpéaunrepa, ®epMu B COOTBETCTBUU C 3aKOHAMM JIEMEHTAPHON
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Buktop OcbKkuH
Koraa co3gaércst nyma. Hauana onoduznku

Baenenne

BrI Korma-HuOyIb 3alyMBIBAIUCH O TOM, TIOUYEMY Y OIHHX U TeX ke POAUTENIeH POXKIAIOTCS TO
MAaJIbYMK, TO ICBOYKA, ITPU TOM y KaXkJI0ro peOEHKa CBOM Xapaktep? A 4To Takoe — Xapaktep? DTo u
ecTh JyIa 4yeiaoBeka. MOKHO JIM B3BECUTh XapaKTep B IpaMMax WM KAJIOTPaMMax, eClii XapaKkTep
TSIKENBIN ?

Wnm nouemy Bce KJIETKM KOHKPETHOTO KMBOTO CYILECTBA — MSICO, KOCTH, BOJIOCHI — UMEIOT
onuH u ToT *e cnektp JHK, xorsa enum yto nonano. Mim noyemy Mbl BCE €QUM M3 OJHOTO U TOTO
ke maraszuna, a criektp JHK y kaxkmoro uenoBeka cBoi? S0JI0HM pa3HBIX COPTOB PAaCTyT Ha OTHOM
Y TO XK€ MOYBE C OJIHUMH U TEMHU XK€ YIOOPEHHsIMH, HO BBIPACTAIOT KOHKPETHBIE copTa s10i0K. U Ha
OCHOBAHMHU YEro 3T KJIETKU BBIPACTAIOT B OIpeeIEHHYI0 (hopmy?

O ToM, OTKy/Ia B35U1aCh )KU3Hb Ha 3eMile — CIIOPBI UAYT THICSYM JIET ¥ TOYEMY BCEe MUJUTAAP/IbI
JIOJe BBIPACTAIOT JTIOJbMHU, a aXe He 00e3bsiHAMH M TeM OoJiee He JIONIaAbMK WM TapaKaHaMU, KakK
OyIITO MBI BCE PACTEM IO OJJHOW M TOH ke MporpaMMe Kak Ha cranke ¢ YITY.

Wnu — nouemy Bce a1eMeHThI TabuIpl MeHesneeBa CocTosT Bposie Obl U3 OJHUX U TeX YaCTHIl,
a MIX KOJIMYECTBO U CIIeKTPbI pasHbie? [1o kakoMy NMpUHIMITY OHU (POPMUPYIOTCS] B COOTBETCTBYIOLIHIA
3JIeMEHT?

Ha st11 Bonpoch! He 3HaeT oTBeTa BCE COOOIIECTBO aKaJEMUKOB, IOTOMY YTO B TOH K€ HayKe
CYILIECTBYIOT ONpeIeIEHHbIE 3AIPEThI — 3TO BEPHO, & 3TO 3arpeieHo. Tak ecim MKOIbHUKY, CTYAEHTY,
ACIIUPAHTY MOCTOSTHHO TBEPSAT, YTO aTOMBI COCTOSIT M3 TPOTOHOB, HEUTPOHOB, JIEKTPOHOB U T.]., TO
CKa3aB 4To — KOO MPOTUB — OH HE CIACT K3aMEeH, He 3aIllUTUT JAUIUIOM WM KaHIUIATCKyl0. XOTs
Pa3pabOTYMKK aMEPUKAHCKOW aTOMHOW OOMOBI BO riiaBe ¢ depMu MMenr MHOTHE JI0Ka3aTesbCTBa
TOTO, YTO BCE YACTHUIIBI 00pa3yIoTCsi BHE aTOMOB TIOC/Ie X pacuieruieHus. M neficTBUTeNIbHO: BCe Tak
Ha3bIBa€MbIe «3JIEMEHTAPHBIE YACTHUIIbI» TOYYAI0TCS B YCKOPUTEJISIX Mocsie G0MOApAMPOBKU aTOMOB.

[IpounTtaB 3Ty KHIKKY, Bb B MOIMYJISIPHON (hOpMe HAETe OTBETH HA MHOTHE HE PEIIEHHBIE
HBIHEIIIHEeW HayKOW BOIPOCHL. B yacTHOCTHM — OTKyna K Ham npuxoasaT npusenenus, HJIO, Bemue
CHBI, HOBBIE 3HaHMsI, KOTOpbIE paHee He ObUIM U3BECTHBl MUPOBOMY COOOIIIECTBY.

Ceituac Hamma 3emist BMecte ¢ COlTHEYHON CUCTEMOM B CBOEM KOCMUYECKOM TMOJIETE Mepexo-
JWT T0J] BO3JIeHCTBIE SHEProMH(pOPMAIIMOHHON cucTeMsbl co3Be3aus Bonones (2000 — 4000 r. H.3.),
CHUMBOJIOM KOTOPOT'O SIBJISIETCS] YEJIOBEK, MTO3HABIIUI TallHbI «KUBON» U «MEPTBOI» Boabl. Bononei
TaK:Ke SIBJISIETCS] 3HAKOM Hay4YHBIX U300pETeHUI 1 3HAaHUI. B pe3ynbrare ueioBe4ecTBO MepexoauT OT
PEMIMO3HO-MUCTUYECKOTO K HayYHO 0OOCHOBAHHOMY MHPOBO33PEHHIO, OT «S1 Bepio» K «S1 3Hai0».

B npennaraemoii KoHuenmu OTKpHIT OCHOBHOH 3aKOH MHUPO3[aHUsl, MOUCKaMU KOTOPOTO
Oe3yCIelHO 3aHUMAIOTCS Belyllie y4éHble MHUpA, 3alyTaBIIUCh B JIAOMPUHTAX MaTeMaTHYeCKOU
usuku.

B yuenusx Bocrtoka, BaBwiona, Erunta, B Bemax roBopuiock 00 sneprum CojHIIA Kak
«TBOpLIE» MaTepUaIbHOrO Mupa. Tak ApHUCTOTENh CUMTAIT, YTO MPH TMOAXONAIIMX YCIOBUSIX aKTHB-
HO€ HAyaji0 B BOZHUKHOBEHWM XU3HU IPUCYTCTBYET B COJMHEYHOM cBere [1].. Jlropy nokyioHsammcs
ecrecTBeHHbIM TBOpiaM — Comnuity, 3emiie, Boze, OrHio.

Ho B 325 roay H. 3. XpucTHaHe, MPUs K BJIACTH, HA HUKEHCKOM coOope HasHauwmm U. Xpu-
cra OOrom, B pe3ysbTare Yero caMo TMOHSTHE «IHEPrui» Kak TBOpLA ObUIO 3arperieHo, T.K. eIuH-
CTBEHHBIM TBOPIIOM cumTascs 6or Mucyc Xpucroc. 3ateM cnajwim A0TIa AJIEKCAaHIPUICKYI0 OUO-
JIMOTEKY, MPEABAPUTEIbHO BHIHECS M3 HEe€ KHUTH IS MOCBAMIEHHBIX. B 389 romy Obut paspyiieH
nocneqHui s3praeckuii xpam bora Cepanmica — BenukosienHbiil Cepanieym. B pesynbrare Bce 3Ha-
HUS 0 (POPMUPOBAHUM MATEPUATIHLHOTO MUPA M MPOMCXOXKIEHUE KU3HU HA MHOTHE CTOJIETHSI OKa3a-
JIMCh TIOJ] 3aTIPETOM. 3aIpeThl B HayKe MPOIOJIKAIOT CYIECTBOBATh U MOHBIHE. Tak 0 CyIecCTBOBAHUM
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a¢upa kak ucrouynuka sHepruu ropopus H. Tecna. O6 anekTpoMarHuTHON Npupoe 3(pupa BbICKa-
3bIBAJIMCh MHOTHE yu€Hble. B Tabnuiie Menneneesa a¢pup 3aHMMa BepxHIO0 cTpouky. Ho ¢ Hacaxk-
neHeM « Teopruu OTHOCUTETTFHOCTH» DHUHINTEHHA CaMO MOHATHE «3(PUpa» ObLIIO U3BSITO U3 CUCTEMBI
nperofaBanus. B pe3ynbraTe ceronHs B 0(pUIMATIBHON HayKe — (pu3UKe, OMOJIOTUH, KOCMOJIOTHN
— CYIIECTBYIOT MHOXECTBO MTPOOJIEM M3-3a OTCYTCTBHSI YETKOTO MOHATHUS SHEPTUH KaK TBOpPLIA MaTe-
pHaIbHOTO MUpA.

[Ipu 3ToM KBaHTOBasi (pU3MKA MOCTPOEHA Ha OIIMOOYHOM MPEATIONOKEHUH, OYATO aTOMBI
COCTOSIT M3 TIPOTOHOB, JIEKTPOHOB U T.[I. U UTO 3(pupa HeT. XOTs pa3paboTUNKU aMEPUKAHCKOM aTOM-
HOI1 O0OMOBI [2] «pacnonazanu HeonposepicuMbiMU 0OKA3AMENLCMEAMU, YIMO 6HYMPU s10ep MAaKUux
uacmuy, Hem. Pepmu 8bICKA3AN NPEONOAOIICEHUE, UMO INEKMPOHBL U HEUMPUHO 00 C80€20 BbLAENIA He
cyugecmayiom 6 si0pe 8 '"20moeom euoe’, a KaKuM-mo oopasom MeHO8eHHO 00pa3YIOMCsl U3 SHep2ul,
3aNAceHHOl paouoaKMUBHbLIM IOPOM» .

®epmu (hakTHUECKH MpecKa3all, YTO Pa3IUYHbIe YaCTUIIBI 00Pa3yIOTCsl U3 U3TyYaeMBbIX aTo-
MaMH JIEKTPOMAarHUTHBIX BOJIH, KOTOPBIE COMIACHO 3aKOHA AMIIEpa O B3aMMOAENCTBUY MPOBOJIOB C
TOKOM — TaK’k€ B3aMMHO NPUTATUBAIOTCS, 00pasys Mydku DM BOIH. DTH MMyUYKHU U SBISIOTCS TEMU
CaMbIM{ YaCTULIAMH, KOTOPBIE NIOJIyYaIOTCS B PA3JIMYHBIX YCKOPUTEIIAX U CUETUMKAX. TO ecTb aToMBbl
COCTOSAIT U3 TOTO, YTO OHU U3y4aioT. [ToaTomy uem qyvHHee DM BOJHBI, U3 KOTOPBIX COCTOUT aTOM,
TEM OH MMeeT OOJIbIIIYI0 Maccy U SHepruio. Ho B HaydHBIX Kpyrax MyCCHUPYIOT MpoOIeMbl BHYTPH-
SIIEPHBIX B3aUMOJEVICTBUN MEXKAY JECATKAMHU U COTHSMM YaCTHI] C IOMOILBI0 HE CYLIECTBYIOLIUX B
MPUPOJE CUJIbHBIX U CITA0bIX B3aUMOJICHCTBU.

[TosToMy MHpOBOE HaydHOE COOOIIECTBO HE MOXKET MOHSATh MPUPOAY upa, 3.1exmpu-
uecmea, zpagumauuu, wWaposoll MOAHUU, MEMHOU mamepuu, OYaNbHOCMU INEMEHMAPHBIX
uacmuy, Ha OCHOBAHU 4e€20 PACMYM Ueable OP2AHU3MbBL U KAK 63aUMO0eiCmeyiom KaemKu
MedHcoy codoll, umo maxoe mMo32, CO3HAHUe N MHOTOE IPYyroe.

[Ipennaraemast KHura HarvcaHa Ha ocHoBe OTKpbITUl [ 'epua, Pene [lekapra, Makcsesna, [pé-
auHrepa, ©epmu B COOTBETCTBUM C 3aKOHAMU JIEMEHTAPHOU (PUBUKHU.

dusnyeckas cynHocTs DMB

«/lwc. Makceean 6 1865 2. 6 pesyavmame ananuza NPeONOHCEHHOU UM CUCHEMbl YpAGHe-
HULL meopemu4ecku NoKas3an, 4mo 31eKmpomazHumHoe none 8 8aKyyme Moxtcenm Cyulecmeosams u 8
Omcymcmeue UCMOYHUKO8 — 3apsi008 U MOKO8».
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Puc. 1. Ctpykrypa DM BOJHBI

Kak BugHO u3 puc. 1, nonsgpusoBaHHasi nonepedyHass M BOJIHA, paCOpOCTPAHSIONIASCA B
HAIPABJICHUU Z, PacCIoylaraercs B INIOCKOCTH XZ U COCTOMT U3 ABYX KOMIIOHEHT: HAallPSIKEHHOCTH
aneKTpudeckoro nosis E u unayuupyomero noas jind, BO3HUKAIOIIETO Npu (pOPMUPOBAHUM JIEK-
TPUYECKOrO T0JIs, onepesxatomero ero Ha 90 rpa.

«Kackao nosetiwux nayurvix omxpuimuii Hobenesckux aaypeamos Ilona /[psuca, /[36uoa boma
u Havu Ipuzosicuna nokazan, umo, yeayonsisce 8 Mamepuro, CMAankKu8aeusbCs ¢ pakmamu noAHo2o
ee ucueznogenus. llleeiiyapckue yuenvie us Egponeiickoeo yenmpa sioeprvix uccredosaruii (CERN)
nowu ewe oanvie: UM YoanoCh CMOOEAUPOBANb "'MOMEHN MBOPeHUs" Mamepuu U3 Hemamepua.nb-
Ho20 mupa. Cneyuanucmel IKCNEPUMEHMANLHO OOKA3AAU, UMO NOPUUs (KEaHm) GUpmyanbHuIX 6ONH
NPU ONPeOeNeHHbIX YCA0BUSAX 00pA3yem HeKUue Yacmuypl, a npu OpYyeoM 83auUMOOEiCIBUL SMUX dce
B0H UACMULbL NOAHOCHIBIO UCUE3AION.

DTOT OMBIT MOATBEPKIAET, UYTO MaTeprsi (POPMUPYETCS U COCTOUT U3 SHEPTUU DJIEKTpoMar-
HUTHBIX BOJIH (OMB), KoTOpas 1 posIBIISIeTCS B BUJE CIIEKTPa SHEPIUH, U3JTy4aeMOro MaTepHen.

Uro takoe dpup

Konnermms cBeronocHoro a¢upa Obuta BeiasuHyTa B X VII Beke Pene [lekaprom, coriacHo
KOTOpOH 3(pUp MMeeT EKTPOMArHUTHYIO TTPUPOY, U MOMydria nmoapodHoe oOocHOBaHMe B XIX
BEeKE B paMKaxX BOJHOBOW ONTHUKHU W 3JeKTpoMarHuTHOU Teopun Makceeiia. [3] CyiecTtBoBaHue
a(upa Kak UCTOYHUKA SHEPTHH CBOMMU onbITamMu noaTeepawst H. Tecna, momy4vast sHEpruio mpsimo
u3 Bo3ayxa. [. MeHzeneeB BKIOUI (bUP B CBOIO TaOIMIly KaKk MeJbUalinyio Jactuily. To ecTb
noHsATre Dpupa yxe CymecTByeT, Ho 3arpeiieHo CT. OTHOCUTENbHOCTH.

B Hacrosiiiee Bpemsi camoe pacHpOCTpaHEHHOE IMOHATHE 3(pUpa 3aKJII0YaeTcsl B TOM, UTO
3TO 3aNOJIHAI0IAs BCE KOCMMUYECKOE TPOCTPAHCTBO BCEMPOHMKAIOLIAS CPE/la, COCTOSAIIAsI U3 HEKUX
YaCTHUIl, HE UMEIONIMX MAacChl M HE MPEISITCTBYIOIIUX JBMKEHUI0 MaTepuu. Tak 4To ke 3TO 3a
YacTHUIIbI?

H. Tecna niig ocBellieHrs ropoja Mojyvas SHEPIUio U3 OKPY:KAIOIIE Cpefibl, TO €CTh U3 BO3-
JYITHOTO MPOCTPAHCTBA. DTO MPOCTPAHCTBO 3aroiHeHO DM BOJIHAMU, COCTOSIIIMMH U3 B3aUMOJICH-
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CTBYIOIIMX TUIMOJIeH (YacTuil) 311. U Mmar. Hepruid. To ects H. Tecna cBoumu mpudbopaMu u3BJeKa
3T YaCTULIBl SHEepruu U3 DM BoJH, Nonydas SHepruto A ocseweHus. [Ipu astom DM BosHBI He
MPENSATCTBYIOT ABWKEHUIO MaTepHabHBIX OOBEKTOB. bojee Toro — Kakaplil aToM, Kakaasi KJIeTKa
n3nydaeT DM BOJHBI COOTBETCTBYIOIIETO criekTpa. Takum oOpa3omM, DM BOJHBI, 3aOHSIONIUE BCE
KOCMHUYECKOE MPOCTPAHCTBO, MOJTHOCTBIO MOAXONAT ONpPEAEICHUI0 d(pupa: Cpeaoil sBseTCs Mpo-
CTPaHCTBO, B KOTOPOM OBUKECTCA SOM BoOJIHA U3 3TUX YacCTULl SHEPIruu, 4YaCTULbl SQHEPIrU HE UMCIOT
Macchl, He IPENSATCTBYIOT ABWKEHUIO MaTeprabHbIX 00BeKTOB. Takum obpazom:

Otkpbitue 1

«Idup — 3mo npocmpancmeo, 8 mom uucae aMoMos u KAemok, 3an0AHeHHOe IAeKmpo-
MAZHUMHBLMU 80AHAMU, COCMOAWUMU U3 yacmuy, — Inekmpuueckux u Maznumnoix ounoneil.
IM eoanamu 3anoaneno 8cé kocmuueckoe npocmparncmeo, ha IM eoanax Kocmoca naxooumcs
eceodBemaowas uHPopmayus.

TaiiHa TyaJIbHOCTH 3JIEMEHTAPHBIX YacTHI]

Kak nokazano Beiie — 3. ®epmu (1901—1954) Hapsiny ¢ npyrumu (pu3rKamMu BbICKa3as Ipe/l-
HOJIOKEHUE, YTO 21€KMPOHbL U HEUMPUHO 00 C80€20 Gblaema U3 PaoUOaKmMUHo20 0pa He Cyuje-
cmeylom 6 s0pe, mak CKasanv, 8 20Moeom 6ude, Ho oopasyromcsi 6 npouecce usayuenus. [2]. Tox-
TBEPXKJIEHUEM ITOMY SIBJISAIOTCA pacdy€rsl D. llpénnHrepa, cornmacHo KOTOPHIM JIEKTPOHBI B aTOMax
ABJIAKOTCA BOJTHAMU BEPOATHOCTH, IUICITYITUMUCA BHYTPU aTOMOB, a IMOCJIC U3JTYUCHUA 3TUX BOJIH U3
aTOMOB OCIMABASIIONM HA PE2UCMPUPYIOULUX IKPAHAX CAe0bl MO KAK 4acmulbl, KOmopbvle 00pa3o-
8a1UCL U3 IMUX 80.1H, MO — KAK 80.1Hbl, He CHOPMUPOSasULIECs: 8 HACMUDBL.

To ecTb 271eKTPOHBI CTAHOBSATCS YaCTULIAMMU JIMILIB [10CIe BblIeTa DM BOJIH U3 aTOMOB B pe3yJib-
Tare uX OOMOAPAMPOBKU M B 3aBUCHMOCTH OT MOIIIHOCTH M YCTPOMCTBA HMCIOIb3yeMOro mpruoopa
TMOJTyYaloTCsl COOTBETCTBYIOIIME Mydkr DM BonH. [loaTBepkaeHueM 3TOMY SBISIETCS TOT ke O030H
Xwurrca, KOTOpBIi M0 pe3y/bTaty peructpauuu B 120 pa3 6osnbie atoma. Kak takass 94 morna Bbuie-
TeTh U3 atoMa? To ecTb Ha OCHOBaHMM peructpauuu DY BHE aToMa HaM BHYUIWJIU, YTO COTHU 3Jie-
MEHTAPHLIX YaCTUI] HAXOOATCA B aTOMax U BIXOOAT TOTOBBIMH M3 ATOMOB, XOTA X Mbl pETUCTPUPYEM
JIMIIb BHE aTOMOB. [Ipy 9TOM camM aTOMbl KOHKPETHOTO JIEMEHTa Mbl PACIIO3HAEM 10 CIIEKTPY U3Y-
yeHus: DM BOJH, B pe3y/bTaTe U3TyY€HUH KOTOPBIX U3 aTOMOB MOTOM (POPMHUPYIOTCS JIEKTPOHBI,
IIPOTOHBI U COTHU APYTruX DY B yCKOPUTENSIX U PETUCTPATOPAX B 3aBUCUMOCTH OT UX YCTPOUCTB. To
ecTb npeanoyiokene D. Pepmu NOATBEPAKIAET, YTO BHYTPU aTOMOB HET HUKakux DY, a coryacHo
3. lllpénunrepy B aromax Bpamniaiotcst DM. A BesKKe IeMeHTapHbIe YaCTUIBI 00pa3yIoTCsi BHE aTo-
MoB. [Tostomy u popmyna E=mc2 — conepxut B cede cKopocTb BpateHrst M BOJIH, a He eKTPo-
HOB-YaCTHII.

Kak o6pazyrorcs DY, atomsl, kinetku JJHK

Kak, Hanpumep, oOpasyiorcst ¢hotonsl? CoriacHO 3aKoHy AMIiepa JBa MPOBOJIA, TI0 KOTOPhIM
TEYET TOK B OJHOM HAITPaBJICHUU — MPUTATHUBAIOTCA, T.K. BOKPYI' HUX COIIACHO ITPpaBUITY 6ypanI/IKa
oOpasyeTcst Bpalaroiieecsi MarHuTHoe Tosie. (puc. 2) A 4urto Takoe — DM BonHbI? ITO TOXE Bpalia-
roeecs MarHuTHoe noje. (puc. 3) [loatomy DM BosHbBI OIHOM YaCTOThI TAKKE MPUTATUBAIOTCS APYT

K JpyTYy.
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Puc. 2 [IpoBogHUKM C TOKOM

Puc. 3 DM BosHa

A TakMX BOJIH MOXET ObITh THICSTUH, a MPH OOJBIIIOM UX KOUYECTBe 3T DM BOJIHBI B pe3yJib-
Tate 00BbEAUHSIOTCS B nyuok IM 6oan — ¢homon ¥ TIpy IONATAHUM HA SKPaH AeNaeT OTIeYaToK Kak
OT YacTuIlbl. AHaJIOrMUHO oOpaszylotcs u apyrue DY u3 nemxymuxcss DM BomH. Tak ToT ke Bozon
Xwurrca popmupyetcst u3 M BOJH B crieyiomem nopsake. [Ipu mepBoM o0opoTe UcciaeyeMbixX Ha
Komnnaiinepe yactury ycKOpUTENbHBIN OJIOK AEHCTBYET IUIsl MX YCKOpeHHUs mydykoMm DM BoiH. [lpu
BTOPOM — €IE MTyYOK U T.J|. HECKOJIBKO ThICsY pa3. Ho T.K. BCe BOJIHBI [J1s1 yCKOPEHU S UMEIOT OJHY U
Ty € YacTOTY, TO OHM OOBEIMHSIOTCS B €UHBIN MyYOK 10 3aKOHY Amriepa. B pe3ynabrare Mbl omy-
yaeM 02pomublil nyuox IM 60.4H, KOMOPbLLIL HAM NPENOOHOCAM KaK uacmuuy ooea. [5).

Hcxons u3 Toro, 4To BCE eMEHTAPHBIE YaCTHIIBI TPe0OpasyloTcst U3 My4YkoB DM BOJIH, OHU
Y TIPOSIBJISIIOT ce0s1 TO KaK YacTHIIbI, TO KaK OTJeJIbHbIE BOJHBI, He OObEIMHEHHBIE B MyYKHU. AHAJIO-
ruyHO 13 DM BOJIH (POPMHPYIOTCS aTOMBI U KJIETKU TIPU HATUYUM HEOOXOAMMBIX U JOCTATOUHBIX
ycnoBuid. Tobko isi 0Opa30BaHUsI aTOMOB ¥ KJIETOK DM BOJIHBI M3 MPSMOJIMHEHHOTO JIBUKEHUS
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NepexoIsAT BO BpalaresibHoe, 00pa3ysi MAarHUTHYIO OO0JIOYKY aTOMOB M KJIETOK. Tak B IyCTHIHSX MPH
JOCTATOYHBIX YCTIOBHSAX DM BOMHBI COOTBETCTBYIONIEH YAaCTOTHI MPE0OPasyoTCsl B aTOMbI KPEMHUS.
[Ipurpeno conHBIIIKO — Hayasia pactd U3 DM BOJH PacTUTEIbHOCTb. AHAJIOTMYHO B JKMBBIX Opra-
HU3Max U3 Iy4KoB DM BOJIH KOHKPETHOTO CIIEKTPA YacTOT (POPMUPYIOTCS KJIETKH, IOITOMY CHEKTP
JTHK Bcex Kj1IeTOK KOHKPETHOIrO OpraHrM3Ma OAMHAKOB. TOT ke criepMaTro30ou1 chOpMUPOBAH U3 TOTO
xe cnektpa [JJHK My:KuuHbI, KOTOPBIA cO31aET KIIETKU OyAayIero peOeHkKa.

KakoBa npupoja rpaBuTaiiuu v 3J1eKTpuyecTBa

CornacHo 3akoHy HeloToHa: Yem Oosbiiie Macca, TeM Oosbliie rpaBuTanus. Ho mobast macca
COCTOMT M3 aTOMOB U KJeTOK. ClieoBaTesbHO — 4eM OOJIbIlle aTOMOB, TEM CHJIbHEE TPaBUTAIIMS.
BeiBOI OUH — ucmounukom zpagumavuu (NPUMSAINCEHUS) ABAAIONMC AMOMBL U KAEMKU.

Jpyroii npumep: oObIYHBI MarHuT U3 ctanu. C ogHo ctoponsl N, ¢ apyroi S nmomoc. Ho
caM MarHUT COCTOMT M3 aTOMOB :keJie3a. Jlpyroro TaM HU4ero Het, kpome M BOJH, KOTOpbIE SIBJISI-
I0TCSI €JMHCTBEHHBIM UCTOYHUKOM 3Hepruu. CrieoBaTesibHO, aTOMBI MPEACTABISIIOT COOON MaJleHb-
KM€ MarHUThI ¥ OIHON CTOPOHOM MOBEPHYJIMCH BJIEBO, & PYror — BIPaBo. To €CTh OMATh BBIBOI TOT
e 4to U ¢ Hpl0TOHOM — ucmounukom npumsdicenus (zpagumavuu) 164s110mMcsi AMOMUbL.

BospméM Tperuil npumep: AMepukaHckuil actpoHaBT JloH IleTTuT Hackinasn B MOJMITUIIEHO-
BBIi MAKET COJIM, KPYIIbl U IpYTHe KpyNnUHKU. Haayn nakeT, BCTpSAXHYJI KPYITUHKU, KOTOPbIE 3aHSUIH
BeCh 00bEM makera. Yepe3 HEKOTOpPOe BpeMsi 3TH KPYMUHKHM HAYIM COCAMHSTHCS U B KOHEYHOM
uTOre OOBEAMHWINCH BCE. DTO MOCTABUIA MHUPOBYIO OOIIECTBEHHOCTh B TYITUK — 3TOTO HE MOXKET
OBITh, T.K. KJIETKA HEUTPATIbHBI. XOTS BBIBOJ TOT %€ 4TO U ¢ HBIOTOHOM — ucmouHukom npumsiice-
HUSL 16AAI0MCS KAEMKU.

To ecTh UCXO/ U3 BHIIECTIPUBEIEHHBIX IPUMEPOB — ATOMBI M KJIETKH 00JIJAl0T MarHETU3MOM.
Kaxk on o6pazyercs?

Ipupooa zpasumavuu:

Mo ananorum ¢ o6pa3zoBaHUEM IEMEHTAPHBIX YacTull uX DM BoJH, 13 DM BOJIH 00pa3yloTcs
aToMbl. YUuTbIBasi, 4T0 DM BOJHBI COCTOAT U3 BPAILAIOIIMXCS 1. M MarH. AUIosien, T.e. mar. 1 an.
YaCTHI] SHEPTUH, TO BpallleHUE 1. YaCTULl BMecTe ¢ caMuMu DM BOJIHAMM B aTOMax co30aém Ha
KOHUAX OCU 8PAULEHUS MAZHUNMHYIO OCb U BOKPY2 — MAZHUMHYIO 000N0UKY, MO eCb 2PAHULY AMOMO8.
A BpalieHre MarHUTHBIX AUTOJIEN coz0aém Ha konyax ocu epauterus 3//C. B pe3ynbrate orpoOMHOTO
KOJIMYECTBA aTOMOB-MAarHUTHKOB B 00BEME 3eMJIH MbI TIOJTy4aeM OrPOMHOE JMAazZHUmHOoe (zpaguma-
UUOHHOE) no.e.

Ipupooa >.1exkmpuuecmea:

A xorja npoBoj nonajgaet Moy BO3AEUCTBAE MarHUTHOTIO 11011, To atoMbl — D/IC BeIcTpanBa-
1otcst "+" omHOrO K "-" mpyroro. M yem JjTMHHEE MPOBOJI — TeM OO0JTbIIe BHICTPABAETCS aTOMOB, TeM
6onbirre cymmapHas D/IC Ha koHIax npoBoaa. Ho HuKaKue 31eKTPOHBI CO CKOPOCTBIO CBETA TaM He
OeraioT, a CO CKOPOCTBIO CBETA JIETUT JEKTPHUECKasi SHEPTHsl.

ATOMBI KaXJ0ro 371eMeHTa Tabnuiel MeHienieeBa MMEI0T CBOM CIIEKTP SHEPruH, T.K. COCTOST
13 KOHKPETHOTO crieKTpa. M uem dnaunnee 60ana, u3 Komopoit ghopmupyemest amom, mem 60avuie
€20 pazmep u maccda. A py TEOpUM CTPOEHHUSI AaTOMOB M3 TIPOTOHOB ¥ HEUTPOHOB OOBSICHUTH — Ha
OCHOBAHHUH Y€ro y aTOMOB Pa3HOE KOJIMYECTBO IPOTOHOB U HEUTPOHOB — HET HUKAKOTO OOBSICHEHHUS.

[MTapoBas MonHUSA

®dusuKku He MOTYT ornpeeauTb — 9to Takoe «IllapoBas MONHUs», IOTOMY YTO MPOBOIUTH C
HEI0 Kakue-JIMOO OIBITH He YIAETCs, T.K. TIPU JII0OOM CONPUKOCHOBEHMH OHA pactagaeTcs, BbIICsIs
OrpPOMHOE KOJIMUECTBO HEPruu. Ecim ucxoauTh U3 TOro, 4To JII0O0H aToM — 3TO Bpamanpecs M
BOJIHBI B CO3JJAHHOUM VMU K€ MarHUTHOW OOOJIOUKE, TO IapOBasi MOJHUSI MOJTHOCTBIO TIOIXOAUT IO
orpeJe/ieHre aToMa, B KOTOPOM BpamaioTcss DM BOJIHBI OONBIION JJIMHBI, COOTBETCTBYIOIIEH THa-
METpY LIApPOBOU MOJIHUMU.

Témnas marepus
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Bpaiienue cymMMapHOW 31€KTPUYECKON SHEpPruM, HAXOALIEWCs B KakJIOM aroMe 3eMlH,
co30aém maznumuoe none om e€ epawjenus. V1 3o MarHuTHOe noJie 3eMJIM JIOOIHUTENIBHO K Ipa-
BUTAIIIOHHOMY TIOJTIO YJepKuBaeT okoyio 3emun JIyHy, XOTsl TpaBUTAIIMOHHOE TpHUTsDKeHre JIyHbI
ConiieM B 2,2 pasa 6ombliie. ITo U ecThb Ta camasi « Témuas mamepusi», kotopas ynepxupaet JlyHy
OKOJIO 3eMJI. AHAJIOTMYHOE MarHUTHOE T0JIe OT BpallleHusi [ ajakTHK yiepkuBaeT Okaiiime Koc-
MUYeCcKre 0ObEKThbI, KOTOPOMY TIO HE3HAHUIO TIPUITUCHIBAIOT KaK « TEMHYy0 Mameputo
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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