ITA KHUrd NPCAHAIHAYCHA ANA TEX, KTO MHTEPECYRTCA T AaRHAMM
NEHPOALL. I3 HEE B YIHACTE, NTO CAOMIA CTPOHAA TARHD NPUPOA L
JIAKMOYACTCA B TOM HYTO ¥V NDUDOAL HET HUKAKMX Tawmd NMpupoaa
WM MAT EDMANLHAR BCONCHHARA HUKOT A2 ¥ HE U3 YEro He BOIHMKAND,
O H 2 6eckoneyHd W CywecTeyer eeuHo. Jinbue npoueccw,
NPOMCXOAALLME B HEA NOAYMHAIOTCA CAMHCT BCHHOMY W NPOCT oMy
NDMHUAMTY, HAIBLIBACMOMY BTOPLIM HANINOM HoA JDHKOHOM
T CPMO [ MHI MK K, YT BePXX A DI0LLIAM HEOODAT HMOCT b nobuix
CAOMONPOMIBONLHLIX NPOUECCOB 8 NPUPOAE, KAK HEBOIMOMHOCTH
NePeXoONd TENNa OT XONOAHOMO TeNd K ropavemy. MNPupoaa NPocTa
M NOHATHA AAXEe MNATHXNICCHUKY, HE OveHb ObOpeMeHeHHOMYy
MAT epxXasd NO OuIvxe
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Anexcandp BECEAOB

VBa)xaeMEbIi YUTATEND!

JIroOble sIBICHUS MPUPOIBI JIEMEHTAPHO OOBSICHSIIOTCS B
pamkax kiaccudeckoil pusuku. U ecnu Bol ocHOBaTenbHO 1moja3a-
ObUIM MaTeMaTHKY, 3TO HU KOMM 00pa3oM He nmomeniaer Bam no-
HATH pupoy. Ilpupona e€ BooO1ie He n3ydana...

IIpupona npocra u Bce 94TO STOMY
MPOTHUBOPEYUT, JOJDKHO OBITH OTOPOLIEHO.
M. Jlomonocos.

[ Toro uTo OBl OOBACHUTE B IPUPOAE BCE,
JOCTAaTOYHO JIBYX 3IEKTPHUECKUX 3aps/IOB.

1. IlpenucsioBue

""Kakue 061 omkpoimus He 0enanucs 6 cpepe KOHKPEnmHvlx
Hayk, 014 ux pukcupoeanus mpedyemcsa a3vik. /laxce uzoopema-
womcea cneyuanvhvle A3bIKU 011 Imo2o. Ho ece onu, maxk unu
UHaye, npeononazaom 00uLepPazzo8opHLLIL A3bIK, 0€3 KOMopozo
OHU 6000we Henonamuwl. Bece onmonozuueckue mepmunel, Ko-
mopule mpedyromca 0714 ONUCAHUA IMUX AGTEHUI U OMKPbIMUIL,
Mozym Oblmb onpeoenieHbl He3a6UCUMO Om IMUX OMKPLIMUILL U
NOACHEHbl HA RNPUMEPAX CAMO20 OOBIYHO20 HCUMEUCKO20
onvima...' (A.3unoeves. OcHo6bl 102UHECKOTl MEOPUU HAYUHBIX SHAHUIL. )

«...Bca xeanénan cospemennan ¢puszuxa npeocmagnsem co-
0011l cniownoe nadyeamenbcmaeo.» (P.®eiinman.)
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«Q0bIYHO HOGBlE HAYUHbIE UCHMUHBL NODEHCOalom He MmAak,
Ymo ux nPOMUGHUKOE yoexcoaom, Ho Yauie makx, Ymo I3mu npo-
MUGHUKU NOCMENEHHO GbIMUDPAIOM, A HOB0€ NOKOJEHUE yceau-
éaem ucmuHy cpazy». (M.Ilnanx.)

CyuiecTByeT 1Ba aclekTa MO3HAHUSA MUPA, TPAKTUYECKUN U
TeopeTndeckuil. M ecian 3eMHas Hayka B IPAKTHYECKOM aCIEKTE,
Onarozjapsi cTapaHUsIM HWHXEHEPOB MPAKTUKOB, JOCTHIJIA HEKOTO-
PBIX YCIIEXOB - CPEICTBA CBS3U, KOMIIBIOTEPHBIE TEXHOJIOIMH, KOC-
MOC, TO B TEOPETUYECKOM ILJIaHE MO MHJIOCTH OYEHb OOJIBIINX yué-
HBIX, OHA JIO CUX IOp TOIMYEeTCs Ha pyOexkax 17 Beka.

MHorue TexHoloruyecKue npuémsal, pazpadboTaHHbIE KPOIIOT-
JIMBBIM TPYZOM MH>KEHEPOB, TPAKTUYECKH OCBOEHBI METOJIOM ThIKA,
0e3 MOHMMaHUsI MEXaHU3MOB JICHCTBHSI OU€Hb MHOTUX IIPOIIECCOB U
SIBIICHUI MPHUPOJIBI, OOBSICHEHUS] KOTOPHIX B paMKaxX COBPEMEHHOMN
Hay4HOU INapaJurMsl, IPaKTUYECKU HEBO3MOXHBL M 1mosromy Bce
3TU OOBSICHEHUS a0CONIOTHO HE COOTBETCTBYIOT PEAIbHOCTU H
NPECTaBISIOT co00M aHTacTHUECKUE 00pa3Ibl HAYYHOTO HEBEXKe-
CTBa U CJIOBOOJTYIHA.

Jaxe mipu OerioM 3HAKOMCTBE ¢ Teopueil bonbmoro B3peiBa
n CranmapTHO# Mojzensio MUpo31aHus, TOJIBKO COBEPIIICHHO 0e3-
rPaMOTHBIN MOKET HE 3aMevaTh, YTO OHU MPOTUBOpeUaT pyHAaMeH-
TaJbHOMY MPUHIIUIY SBOJIOLMA MaTE€pPUH — BTOPOMY Hayaly Tep-
MOJMHAMUKH.

Mopnens atroma Pesepdopmna-bopa, nexamas B ocHoBe CtaH-
JApTHOM MOJENH, MO CYTH, MPEACTaBIAECT COOO0M 3IeMEeHTapHBIH
BEUHBII JBUTaTENb, KOTOpble [lapmxkckas akaneMus HayK He pac-
CMaTpHUBAET C MO3aIPOLLIOro Beka. [10 HeBekecTBY OHAa MOKET KOH-
KYpUpOBaTh TOJBKO C MOJENBIO MJIOCKOW 3eMJIH, MOKOSIIEHCS Ha
TpEX KUTAX.

VYuéHble - TEOPETUKU BCE HUKAK HE MOT'YT ITOHATH, YTO JIIOOBIE
TEOpUH, OCHOBAHHBIE HA MJI€€ BEYHOI'O JIBHIKEHUS - MOJIEKYJIIPHO-
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KMHETUYECKas WU TEeOopus CTPYH, NPHUHLMIHAIBHO HECOCTOS-
TEJIbHBI 110 TOW MPOCTON NPUUYNHE, YTO IBHX)KEHHUE — 3TO BCETO JIMIb
CJIE/ICTBHE, a HE IPUYMHA CYILIECTBOBAHUS MaTEPHH.

OHH HE TOHUMAIOT, YTO CYILIECTBOBAHUE SJEP ATOMOB, COCTO-
SIIIUX W3 OJJHOMMEHHO 3apsiKEHHBIX YaCTHIl, TaK K€ HEBO3MOXKHO,
TaK KaK OHHU HEU30€XKHO PA3JIETATCS B pa3HbIE CTOPOHBI M3-3a CHII
oTrTtankuBaHusa. M maxe eciaw Obl 3TO BAPYT CTall0 BO3MOXKHBIM,
DIIEKTPOHBI BCE PABHO HE CMOTJIM OBl BEYHO BOKPYT HUX BpAIlaThC,
M3-3a MOCTOSTHHOTO JIEWCTBHS CHJI JJEKTPUUYECKOTO MPUTSHKCHHUS.
Benp nmaHeTsl BpamaroTcs BOKPYT 3BE3/ BOBCE HE U3-3a TOTO, YTO K
HUM HPUTATHUBAIOTCS.

A, Tak Ha3bIBaeMas, TeopHusi boybIIoro B3phIBa, Kak yooroe
nonobue croxxera 6ubmneiickoit kKHUTHU beITHS 0 00KECTBEHHOM TBO-
PEHMU MaTEpUU U3 HUYETO, BOOOIIE TPEACTABISAET COOOH sipuailiumit
oOpa3zerr TiceBIoHAyYHOTO0 Mpakobecus U mapiarancTsa. [lo cyry,
3TO pyKa PEJIUTUU B HAyKe. ..

Jlyist TOrO, 9TO OB YHHUTOXKUTH JTHO0YIO0 TEOPUIO, MPETEHIYIO-
IIYI0 Ha HAYYHOCTh, JJOCTATOYHO HAUTU B HEW OJHO-CIMHCTBEHHOE
MIPOTUBOPEYHE, & B COBPEMEHHON HAyYHOU MapagurMe UX CTOJIBKO,
YTO OHM YK€ JaBHO MPEBPATUIIN €€ B IICEBIOHAYKY, OCHOBAaHHYIO Ha
MaTE€MaTUYECKUX MOATACOBKAX U MOJATOHKAX.

Opnnako, oueBUAHBIE (DAKTHI, JSKAINE HA TOBEPXHOCTU U HE
3amMevaeMble YYEHBIMU MY>KaMU, MTO3BOJISIIOT onKcarb Mupo3ganue
IPOCTOH U U3ALIHON Teopue, n30aBIEHHOHN OT JIFOOBIX POTUBOPE-
4yl 1 6€CCMBICIIEHHOTO HArPOMOXKICHUI MAaTEMATHUECKUX YPaBHE-
HUU.

[Ipupona oka3pIBaeTCs HACTOJIBKO MPOCTOM M MO3HABAEMOM,
YTO BIIOJIHE JOCTYIHA JJI1 MOHUMAHUS Ja)Xe BOCbMUKIIACCHUKY, HE
OYCHb 00OpEeMEHEHHOMY IATEPKAMHU 1O (PU3UKE, TaK KaK Bce €€ MHO-
roodpasue MOKOUTCS Ha JIBYX DJEKTPUUECKHX 3apsaax U ABYX dJie-
MEHTapHBIX B3aUMOJACHCTBUSX - HPUMANCEHUU U OMMATKUBAHUU.
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MMeHHO Ha 3TMX TOCTyJaTax M BBICTPOEHA Ipejsiaraemas
HIKE Teopusl rpaBUTanuu. B e€ 0CHOBY Jiersio BTopoe Havano Tep-
MOJMHAMHKH M 3JE€MEHTApHAas JIOTHKA C MUHHMAJIbHO HEOOXOIH-
MBIM HCIIOJIb30BAaHUEM MAaTEeMaTHYECKOro ammapaTa KIacCHUYecKOn
Gu3uKH.

2. Maremaruka u pusndecKui
CMBICJ

Penurno3uerii 61aroroBeHBIA TPEMET HAYYHOTO COOOIIIe-
CTBa I€pe]l MaTEMATUYECKUMU CHUMBOJIAMH, OKa3al HayKe MeJBe-
KBIO YCITYTY, IPEBPaTHB €€ B HEKOE 1M01001e acTPOJIOTUU WM XU-
POMAHTHH, CO CBOMMH ILlIaMaHaMH, IPOPULIATEISIMU U TOJIKOBATeE-
JSIMHU.

[lo yOorum mpencTaBieHUSM Y4YEHBIX-MAaTEMaTHUKOB, MPH-
poAa cHayana Mpou3BOJUT MAacCy MaTEMaTUYECKUX BBIYMCICHUN U
YK IO UX pe3ynbTaTaM HAYMHAET JIEMUTh aTOMBI JPYT K JIPYXKKE,
dbopMupys JTUCTUK JIepeBa UM BOJIOCOK Ha MIKYPE KUBOTHOTO.

CrtpemsieHHE BBIBECTH W3 MAHUMIYJSIIUNA aOCTPaKTHBIMHU Ma-
TEMaTUYECKMMHU CUMBOJIaMH U (hOpMyJaMH HEKHe (pU3UYECKUe Uc-
TUHBI, IPUBEIIO K H300PETEHUIO MOHATUH, HE COBMECTHUMBIX C 3aKO-
HaMU NpUpoabl. MaTeMaTUKON, KaK KPATKUM A3bIKOM, MOKHO OIIU-
caTh Kakoe-1u0o0 siBJIeHHe, HO OOBSICHUTH €r0 OHAa HE B COCTOSIHUU U
CO3JAET TOJBKO WIUTKO3UI0 TOHUMAHUSA.

B omiinunm oT MateMaTuku, B IPUPOJIE HE CYIIECTBYET HHU-
YEero OTPULATEIBbHOTO WM MHUMOTO, IIO3TOMY B HEH HET U HE MO-
JKET OBITh HUKAKOW aHTUMaTepuu. [10710KUTETBHBIN U OTPUTIATEIh-
HBIN 3apsAabl — ATO IPOCTO IPOTUBOIOJIOKHBIE CBOWCTBA MaTEpUH,
AQHAJIOTMYHBIE, HAIPUMEp, MPO3PAYHOCTH U HEMPO3PAUYHOCTH Be-
IIECTB.

U npu o0beIMHEHNN MaTepUaIbHBIX O0BEKTOB C MPOTHUBO-
MOJIO)KHBIMU CBOMCTBAMHM, WX CBOMCTBA TaK K€ OOBEIUHSIOTCA,
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1100 KOMIIEHCUPYsl, TINO0 yCUIIUBas ApyT Apyra. B mpoTtuBHOM ciy-
yae, JH0ObIe B3aUMOJCHCTBHSA BELIECTB C IPOTHBOIOJIOKHBIMU
CBOMCTBaMM IIPUBOAMIIH ObI K MX (PU3MUECKOMY NCUE3HOBEHHUIO, YTO
IIPOTUBOPEYUT BTOPOMY HAa4aly TEPMOJANHAMUKH.

B npupoze HET HU UHTETrPaIoB, HU KBAJPATHBIX KOPHEU, HU
CHUHYCOB, HU Ja)K€ paguycoB U JUIMH. IloTromy 4TO BCce 3TO — naxke
HE Kakue-TO (U3NYECKHE BEIMYUHBI, @ BCETO JIMIIb UX YCIOBHBIC
npezcraBieHus. VM yxe jer 4yepe3 CTO MOTOMKU OyAyT HOKAaThI-
BaTbCsl CO CMEXY HaJl TAKUMHU "HayYHBIMH' TEepjaMH, KaKk 0030HBI
Xwurrca, 4epHbIe AbIpbI, pyuku Yusiepa, kotel lllpenunrepa u npo-
YyHhe MOPOXKACHHU MPUMUTHBHOTO co3HaHuUA. Kak ckasan omHaKabl
DWHIITEHH, MaTeMaTHKa — 3TO €IMHCTBEHHBIN CITIOCOO MPOBECTH Ca-
Moro ce0st 3a Hoc. M cam e 1Mo yIu B 3TO BIISIAJCS.

['paBUTALIMOHHBIN KOJUIANC YU aKKpEUUs, KaK MOJHSITHE ca-
Moro ce0si 3a BoJIOCHl, boibIoii B3pbIB, KaKk TBOPEHUE MATEPUU U3
HUYETO, MOJIEKYJISIPHO-KMHETHYECKAsl TEOPUS U TEOpUsl CTPYH, Kak
yOorue oOpa3uMKu BEYHOTO ABHraTeNss U MHOXECTBO APYrux ao-
CYPIIHBIX U OECCMBICIICHHBIX IMIIOTE3, BBIBEJCHHBIX U3 MaTeMaTuye-
CKHUX IIpeoOpa3oBaHui, CO BpEMEHEM HABCEI/1a UCUE3HYT U3 HAYKH.

Benp HeyauBHTENBHO, YTO TEOPHs OONBIIOTO B3pbIBA, KaK
00KECTBEHHOE TBOPEHHE MAaTEPUU U3 HUYETO, C OOJBIION OXOTOU
ObUIa IpU3HAHA PEIMTHO3HBIMU Mpakobecamu Batukana.

Henb3sg oTpunate TOro, 4ro MaTeMaTHYECKU MOXKHO Mpea-
CKa3aTb HACKOJIBKO YBEIWYMUTCS [UIMHA JKEIEC3HOU JIMHEHUKU IIpH
MIIIHOHE TPaJycoB, HO 0OCYXIaTh MPU 3TOM €€ CBOMCTBA MOTYT
pa3Be 4TO yMAJIUIIEHHBIE, IOTOMY YTO HM IIPU TaKOW TEMIIEpaType
OHA ITPOCTO HE CYIECTBYET.

OnHako, HECMOTPS HA ATO, NICEBIOYUYEHBIE BIIOJIHE CEPbE3HO
OIKCBIBAIOT, HAIIPUMED, YEPHBIE ABIPBI, KaK OyATO yxKe MOLIyNalu
UX COOCTBEHHBIMHU PYKaMH, TOBOPAT 00 aKKpelrH, KaK MaJIeHuH Ma-
TEpUU caMoil Ha ce0s1, Kak OyITO BUAETH 3TO I'/Ie-TO BOOUHIO.
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OmnrcaHust pa3IMYHBIX MAPATIOKCOB, HEOOBICHUMBIX d(Ddek-
TOB U SIBICHUH, SIKOOBI CYIIECTBYIOIIUX B IMPUPOJIE YK€ JaBUHON
JBETCS C SKPAHOB OOJIBIIMHCTBA TEJIEKAHAJIOB U IIPEBPATUIIOCH B J10-
XOJIHBIN OM3HEC Ha HEBEKECTBE OObIBAaTENIEH M TaK HE CHIIBHO 00pe-
MEHEHHBIX CIIOCOOHOCTHIO K MBITIIEHUIO. M camoe cTpairHoe, 4To
JIa)K€ B Cpelie YUYEHBIX HEBEXKECTBO YXKE JOCTUIJIO TAKOM CTEICHH,
YTO MHOTHE U3 HUX BEPSAT B O0Ta, a HEKOTOPBIE JIaXKe U HE CKPHIBAIOT
3TOTO.

Bbonee Toro, B HEKOTOPBIX y4EOHBIX 3aBEICHUSAX YKe Jena-
I0TCS TOTOJ3HOBEHUSI yupenuTh Kadenpsl OorocimoBus. 1 s He
YIUBIIIOCH, YTO B CKOPOM BPEMEHU JOHAET ouepeib U O BO3POKIE-
HU cBATene nukBr3unmn. Co3aas cebe 00KKa 10 UMEHH 'MaTe-
MaTHKa', yd€HbIe YK€ HECKOJIbKO CTOJIETUH BOIAT caMux cels 3a
HOC, JIa)K€ HE TI0JI03pEBast 3TOTO.

3Hasi, 4YTO JBaXKIbI JBa — YETHIPE W HATPOMOXKIAsi IpYyr Ha
Ipyra Maccy MHOTOATQXKHBIX (OpMYJ, JIETKO HAmucaTh BIIOJIHE
HAYYHYIO CTaThI0 0 KaKOM-JH00 (PU3NYECKOM SBJICHUH, JJa’KE HE T10-
HUMas ero (pU3NYecKoro CMbICia U TEM HE MEHee, CO3/1aB B IJla3ax
0ObIBaTeNsl WILTIO3UIO BEICOKON HAYYHOCTH.

N 5Ty uinmro3urio JIErKo NOAKPENUTh TPOCTOM MPOBEPKOM Ma-
TEMaTHUYECKHX BBIKJIAZIOK OOpaTHBIM JEHCTBUEM — pa3esiuB YEThIpe
HAa JIBa, TAK KaK JIIOObIE MaTeMAaTHYECKUE I0KA3aTeIbCTBA MTPEICTaB-
JSIOT COOOW TaBTOJOTHH, YKIIAIBIBAIOIIUECS B MPOCTYIO GOPMYIY:
"NMBaXKIbl IBA PABHO YETHIPEM, IMOTOMY YTO YETHIPE, NEIEHHOE Ha
IBa, paBHO MByM'". I BOT Ha MOJOOHBIX TaBTOJIOTUSX BBICTPOCHBI
MPAKTUYECKH BCE, TaK Ha3bIBaeMbl€ HAYUHbIEC TEOPHUH.

[TyOnuKysch B CBOUX PELEH3UPYEMbIX HAyYHBIX U3JAHUSIX,
KyZla 3aKpbIT JOCTYI CBEXEH MBICIN U OECKOHEYHO LUTHPYS IPYyT
Ipyra, Hay4yHOe COOOILEeCTBO MPEBPaTUIaCh B CEKTY MOCPEACTBEH-
HOCTEH, COCTOSIIIIYI0O B OCHOBHOM U3 JIIOJIEH, YMEIOIIMX JIUIb BUP-
TYO3HO MAaHUIYJIUPOBATh U paMu, 0CO00 HE 33 TyMbBIBAsICh HAJ HX
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bu3MYIeCKUM CMBICTIOM. M ma)e uMeeT MeCTO COBEpPIIEHHO Opeso-
BOE€ MHEHHE, YTO YeM aOCypiHee TEOpHs U YeM OoJIbIlie B HEMl MaTe-
MaTHKH, TEM OHA 'eHUAJIbHEE.

3auaTOYHOE COCTOSHUE JIOTUYECKOTO MBILIUICHHUSI BCEro
HAYYHOTO COOOIIECTBA, SABISETCS MPUUYUHON TOTO, YTO yUEHBIC HE B
COCTOSIHUY 00JIee UM MEHEee PaB0N0100HO OOBSCHUTH CYTH JIaXKe
OYEHb MPOCTHIX SABJICHUN TPUPOIBI.

C momouipi0 MaTeMaTUKN HEBO3MOXKHO OIMHUCATh JIaXKe MPo-
CTYIO OKPY>KHOCTh 4epe3 e€ AUaMeTp, IOTOMY YTO BEIMYUHBI 3THU -
HECOM3MEPUMBI. XOTs ¢ IPyroi cTtopoHbl yucio [1u mpexpacHo 00b-
SCHSET IT0YEMY B PUPOJIE HE MOKET OBITh 3JEKTPUUECKU HEUTpaIIb-
HBIX MaTepUaJbHbIX 00BEKTOB. JIF0OOI MaTepuaabHbIi OOBEKT BCE-
raa OyAeT UMeTb HEKOTOPbI M30BITOUYHBIM 3JEKTPUUECKUI 3apsil,
00yCJIOBJICHHBI UMEHHO C(hepruecKOil METPUKOM BCEIEHHOM.

Teopus Bonbioro B3psiBa, HapuMep, pazpadoTaHa Ha MPH-
MHUTHBHOH 3KCTpaNoyIALUU, TaK Ha3bIBAEMOTO paz0eraHus rajak-
THUK, OIIMO0YHO 00BsCHEHHOTO 2P dexTom lonmuepa. YUuThIBas ro-
PHU30HT BUAMMOCTH BCEICHHOM ¢ 3eMJIM U KCTpaIronupys pazoera-
HUE TAITAKTHUK, YUYEHBIE "TEHUATBHO" BBIYMCIIN, 4TO 14 Musimap-
JIOB JIET Ha3aJ BCEJICHHAs TMPEICTaBlsia co0oil Oe3pasMepHYyIo
TOUKY ¢ OECKOHEYHON Maccoil, KOTopasi, [0 HEMOHSTHBIM MPUYUHAM
BIPYT B30pBaIaCh...

BooOmie-to, B Hayke 3a0myxaeHus Obimu Bcernga. MHorma
OHU JUIMJIUCH CTOJICTUSIMH, @ MHOTZIA M ThICSUmIeTusiMu. JlroOble
Hay4HbIE SKCIIEPUMEHTHI BCET/1a IUTAHUPYIOTCS TAKUM 00pa3oM, 4To
OBl IOJYYUTh KaKHE-TO 0XKUJIaeMble, pe3yJIbTaThl.

W ecnu mony4yeHHBIE pe3yNbTAaThl PAacCXOAATCS C OXKHUAAe-
MBIMH, BO3HUKAET COOJIa3H MOAKOPPEKTUPOBATh UX KaKUM-HUOYIb
OueHb BaXXHbIM Kod(dduumentom. Ilpuaymars, HanpumMep, Kakyro-
HUOYIp "mocTosiHHYI0 bonbiMaHa" mim u3o00pectu Kakoi-HuOynb



Beonroyust MATEPHH

"NPUHIMIT HEONPEACIEHHOCTH", YBEKOBEUUB CBOE UMS B UCTOPUU
HAyKH U 3aKPENUB B HEW CBOM 3a0ITyKICHHUSI.

B npupone, B oTIu4YMM OT MaTeMaTHKH, HE CYIIECTBYET HU-
KaKUX MapajieNbHbIX MPAMBIX, I0KA3aTeIbCTBO TEOPEMBI O KOTO-
PBIX MOAPOOHO pa3OupaeTcst B LIKOJBHBIX YUeOHHKAX, JIIOObIE JIU-
HUH B HEN Bcerja nepecekarorcs. Jlaxke CBET HE MOKET JIBUTaThCs
IPSIMOJIMHENHO, TOTOMY YTO B NPUPOAE NPSAMBIX JIMHUN NIPOCTO HE
MOJKET CYLIECTBOBAT.

K HacTosiemy BpeMeHH! TakKMX MaTeMaTUYeCKUX 3a0Tyxkie-
HUH 1 IPOTUBOPEUNH B HAyKe HAKOMMIOCH CTOJIBKO, YTO HEKOTOPHIE
"y4éHble" pa3yBEpPUBIINCH B BO3MOKHOCTH MTO3HAHUS TPUPOIbI, 10-
MyCKalOT CYIIECTBOBaHUE Oora.

U yxxe ocobo nepemyapeHHbIe "TeHUH" OT IICEBIOHAYKH ITbI-
TAlOTCS NPOJABUraTh "TEOPUHU', OCHOBAHHBIE HA CPEIHEBEKOBBIX
IPEJCTaBICHUSIX O TOM, YTO "JIy4H 3peHMs" UCXOAAT U3 I11a3, a 3Ha-
YUT pe3yibTaThl HAYUYHBIX SKCHEPUMEHTOB HAIPSIMYIO 3aBUCST OT
TOT0, CMOTPUT HAa HUX AIKCIEPUMEHTATOp WJIH CIIydallHO OTBEp-
Hyncsi. Hago monarars, uto B (hopMynax CKOpO MOSIBUTCS HOBBIM,
Jocesie HEeBUJIaHHBIN WiieH - Habmonatenb. M BO3MOXKHO ero aaxe
OOBSBST HOBOW MHUPOBOM KOHCTAaHTOM.

Ecnu Obl yenoBek He KMMeJ OPraHOB 3pEHHUS, TO BIIOJIHE
MorJia ObI TIOSIBUTHCS TEOPUS, YTBEPHKAAIOIIasl, YTO CKOPOCTh 3BYKa
HEBO3MO>KHO IPEBBICUT.

U TeopeTuku ¢ yMHBIM BUAOM PacCyXJIaIu Obl O TOM, YTO Yy
JETSILEr0 CaMoJIETa HEBO3MOKHO OINPEAEIUTH CKOPOCTh U KOOPAH-
HaTy OJTHOBPEMEHHO U [T03TOMY OH SIBJISIETCS HE MaTepHaJIbHBIM Te-
JIOM, a BOJTHOM | MpOCTO "pa3zmMasad" 1o Hely...

BoseMéM u1s mpumepa npoctyio Gopmyny, E=me? u nycts
KTO-HUOY/Ib M3 YUEHBIX MTONPOOYET OOBICHUTH (PU3UIECKUN CMBICIT



Anexcandp BECEAOB

KBaJlpaTa CKOpPOCTH cBeTa. UTO MOIYy4YHUTCS €CIM YMHOXKHUTH CKO-
pocTh Ha ckopocTh? 10 uTo, 9%¥10'® KBaMPATHBEIX KMIOMETPOB B
KBaJI[paTHYIO CEKYHY?

W Takux ndmncycos, M0 MHUJIOCTH MAaT€MaTUKOB B (pu3mke
peocTaTodHo. J[ocTaTOYHO BO BCSIKOM ciydae JUIsl TOro, 4TOOBI
IIPEBPATUTH €€ B IICEBJOHAYKY. [ camoe cTpalHoe B 3TOM TO, 4TO B
TOJIOBBI CTY/IGHTOB YK€ 0oJiee CTa JIET MO BUAOM BBICOKOW HAYKH,
"BTIOXMBAIOT", 110 CYTH, HOBYIO ICEBAOHAay4YHYIO0 cucteMy Iltomno-
Mesi. XOTs 3a0JIy’KJIeHHe B T€OLIEHTPU3ME, ObLIO HE OT IUIYIOCTH,
BeJb JUISl TOrO, YTO ObI MOHATb, YTO 3€MJISl JIBUXKETCS BOKPYT
CounHila, Hy’)kHO *UTh Ha ConHue. [IoAToOMy B UCTOPUU HAYKU CH-
crema [ITomomess octaHeTcs Kak HEM30CKHBIM M 3aKOHOMEPHBIH
3Tal HAy4YHOTO MO3HAHUSL.

A BOT KBaHTOBas (PU3UKA, TEOPHSI OTHOCUTEITHHOCTH, TPABH-
TAIMOHHBIN KOJUIATIC, YePHBIC JBIPBI, YK€ B HEAANEKOM OyayIieM
pasfensT cyapb0y MHOTOUHCIICHHBIX TPAKTaTOB CPETHEBEKOBBIX CXO-
JACTOB O KOJMYECTBE YEPTEH WIIM aHTENIOB Ha ocTpue Uribl. OHU
HUKOI'/Ia HE MOJTy4aT MOATBEPKIACHUS U Pa3BUTHUS, TaK KaK SIBISIIOT
co00i1 cBHUIETENbCTBA OTKPOBEHHOM TIIYIIOCTH U HAYYHOTO HEBEXKe-
CTBA...

3. OCHOBHOI 32aKOH NPUPOIbI

Crporo roBopsi, HUKakKUX 3aKOHOB B IIPHUPOJAE HE Cylle-
CTBYET, IOTOMY UYTO 3aKOH - 3TO IPOCTO AOTOBOP O IIpaBHJIax B3au-
MOJCHCTBUSL MEXIY KaKUMHU-THO0 CyOBeKTaMH, B KOTOPOM OroBa-
pHUBaIOTCA CaHKIMU 3@ UX HapyLIEHHE, a TaK KE MEXaHU3M HX BBISB-
nenus. Ho Tak kak B MpHUpoJe Bce B3aUMOJCHCTBUSL 00YCIOBICHBI
VCKJIIOYMTENIBHO CBOMCTBAMM CaMHUX B3aMMOAECHCTBYIOLINX MaTepU-

AJIbHBIX OG’LGKTOB, TO HU B KaAKHUX 3dKOHAX OHA HC HYXIACTCA.
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[TpocTo HEKOTOpPBIEC XapaKTEPHBbIE OCOOCHHOCTH B3aUMOICH-
CTBUM, JTIOU 111 ce0s1 GOpMYyIHUPYIOT B BUJIC 3aKOHOB. A, cliefioBa-
TEJIbHO, BCE OTKPBIThIE YYEHBIMU 3aKOHBI, SBISIOTCA BCErO JIUIIb
KOHCTaTallUsSIMH KaKUX-JIMO0O (aKkTOB, KOTOPBIE TOJBKO OMHUCHIBAIOT
KaK MPOUCXOJAT KaKHe-TO SBJICHUSI, HO HMYEro HEe TOBOPST O TOM,
MoYeMy OHU TMPOUCXOISIT TaK, a HE UHAYE.

B cuy Toro, 4to mo0bie B3aUMOJIEHCTBUSI MaTEepHATbHBIX
00BEKTOB OJTHO3HAYHO OIMPENEISIOTCS X CBOMCTBAMH, TO HUKAKUE
HapyIIEeHUs, HEONPeAeIEHHOCTH, HEOObIYHbIC A((PEKTHI W T1apa-
JIOKCBI B IPUPOJIE CYLIECTBOBATh HE MOTYT.

Korna HeonpenenéHHOCTh BBOAUTCS B IPUHIIUI, HAYKa yMU-
paeT U mpeBpaliaeTcs B IPUMUTUBHYIO PEJIUTHIO, OT KOTOPOM OANH
JUIIG MIar 0 MPHUHIINUIA HEMO3HABAEMOCTH, MO3BOJISIFOIIIEM HECTH
m00yro yih. OrpaHUYEHHOCTh OMUCAHUS PEATbHOCTH MaTeMaTH-
YecKUMHU (HOpMyJIaMH TpHUBEIa K TOMY, YTO YUEHBIC-TCOPETUKU
HACOUYMHSUTH TaKOE€ KOJUYECTBO OECCMBICIIEHHBIX TEPMUHOB U HECY-
HIECTBYIOIINX B IPUPOJIE CYIIHOCTEH, UTO CAaMU YK€ HE MOTYT B HUX
pazo0paThcsi.

3T0 pa3ianyHbIe MOCTOSHHBIE, KaK IPaBUTAIlMOHHAS, TIOCTOSH-
Has [Inanka, moctosHHas bonbliMaHa u emi€ nenas Kyda pa3inyHbIX
KOHCTaHT, KOTOPbIMH TEOPETUKU pa3MaxHBalOT Ha BCeX MepeKpécT-
Kax U 0€3 KOTOPBIX, 0 UX MHEHHUIO, HE MOTJia OBl CYIIECTBOBAThH
BceneHHas. OHAKO BCE ATU MOCTOSIHHBIE OKA3bIBAIOTCS TAKUMH HE-
MOCTOSTHHBIMH, YTO IMOCTOSIHHO HYXKJAIOTCS B YTOUYHEHUsX. [ paBu-
TalMOHHYIO ITOCTOSIHHYIO, HallpUMep, yrounsanu yxe 11 pas. 1 ato
€II€ HE TpeJIe.

N3-3a 00BIBaTENBCKOrO MPEACTABICHUS O MEXaHU3Max IMpH-
POIHBIX SIBJICHHM, COBPEMEHHBIE TEOPETUKH OOBSACHSAIOT UX, Kak
MpaBUJIO, 33JI0M Harepé, rnepeBopauyrBasl BCe ¢ HOT Ha T'OJIOBY U
myTast IPUYKHBI CO CIECACTBUSIMHU.
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Benp naxke 3a HampaBlieHHE AJIEKTPUYECKOTO TOKA B (hH3HKE
JI0 CHX MOp NPUHHUMAETCS IBH)KEHHE HE OTPULIATEIbHBIX, KOTOPHIE
npeo0agaroT B HAIIeH 00JaCcTH BCEJIEHHOM, a MOJOKUTEIbHBIX 3a-
psnoB. To ecTh MPOTHUBOIOJIOKHOE PEabHOMY, UTO MPUBOAMT K a0-
CypAy ¥ MyTaHUIIE PU OOBICHCHHH.

A y0Oorue npeacTaBIeHus O MPUPOE TPABUTAIIUH, TTO3BOJIAIN
TEOPETUKAM COCTPSIATh TAKYIO HEJEMYyI0 M 0€3rpaMOTHYIO TEOPHIO
o0Opa3oBaHus 3BE3]1 U TUIAHET, YTO IO TIYIIOCTH OHA 3aTMEBAET pac-
CKa3bl 3HAMEHHUTOT0 OapoHa MIoHXray3eHa O BHITACKUBAHUH CAMOT'O
cebst 3a BOJIOCHI U3 00J0TA.

Ho cambiMu npemyunmu 3a07yKIEHUSIMH B COBPEMEHHOMU
busnKe ABIAIOTCS MOHSITUS WHEPLMOHHOW WM MHEPTHOM Macchl U
3aKOHA COXPAHEHHS SHEPTUM, KOTOPBIA O CUX MOpP CTUMYIUPYET
HEYTOMHUMYIO JICSITeTbHOCTh OTPOMHOM apMUU U300peTaTenell Bed-
HBIX JIBUTATEIICH.

[locnennue cto €T NOUCTUHE "YyMONOMPAYUTEIHHOTO"
B3NIETa HAYYHOM MBICIH, XapaKTepU3yIOTCs MpeHeOpekeHneM yué-
HBIMU-TEOPETUKAMH OCHOBOITIOJIATAIOIIUM TPUHLIHUIIOM Hay4HOIO
MO3HAHMSI - TaK Ha3biBaeMoi OpuTBoil Okkama. M Bce 3TO mpuBeno
K TOMY, YTO HayKa C TOJIOBOH yTOHYJa B Mycope 0ecCMBICIEHHBIX
TEPMHHOB U MTOHATHI, UTO YK€ HE B COCTOSIHUM OOBSICHUTD JJa’Ke Ta-
KHX, B OOIIEM-TO IPOCTEUIINX Bellel, Kak TPeHUE WM MarHUTHOE
noJie.

4. Crtpoenme aTomMa, rpaBUTALMUSA
U TEMHAs MaTepus

Jnist TOoro, yToOBI CO3aTh YTO-TO MPETEHIYIOIee Ha CTPOii-
HYIO U JIOTUYECKU HENTPOTUBOPEUUBYIO TEOPHIO, B IEPBYIO OUEPEH
HE00XO0IMMO OJIHO3HAYHO OIPEIEIUTh OCHOBHBIE TOHATHSI.
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Benp TepMuMHBI M ONpeneleHUs NPUIAYMaHHBIE Y4YEHBIMU
HACTOJIBKO TYMaHHbI 1 MHOTOCMBICJIEHHBI, YTO CJIOKUTh U3 HUX 00-
Jee WIM MEHEee NMPUEMIIEMYI0 KapTHHY HPHUPOABI IPOCTO HEBO3-
MOHO. [Ipexne Bcero Hy>KHO OIIPENENUTh CaMO€ OCHOBHOE TOHS-
THE — 3TO NOHATHE Mamepuu. CylnecTByeT 04EHb MHOTO OIIpEIeIe-
HUI MaTepuu, COUMHEHHBIX PunocopamMu U y4EHBIMU, HO MBI, PYKO-
BOJICTBYsCH OpuTBOi OKKama, BO3bMEM caMoe KOPOTKOE.

Mamepus — 3mo mo, umo cyujecmeyem 6 npupooe.

JIroObIe MaTepuanbHBIC TPEIMETH MOKHO, TIO KpaiiHel Mepe,
MOIIYIaTh, JUOO0 MPOCTO MAJIbIIAMH, JIMOO C TTOMOIIBIO TTPHUOOPOB.
Jlns Havasa 3Toro OyeT BIIOJIHE AOCTATOYHO, HO B JAJIbHEHUIIIEM 3TO
OIpeIeIEHne MOXKHO OyJIeT yTOUHUTb.

Marepusi UIMeeT YaCTMYHOE CTPOCHHE M MOXKET APOOUTHCS
O6eckoHeuHo. U1 crenoBarenbHO €€ CBOWCTBa Ha JIIOOOM YpPOBHE
CTpOEHUs OYyIyT COBEPIIEHHO OJIMHAKOBBHI.

Crnepyrommm 1maroM AaJuM ONPEIEIICHUE TaKUM IOHATUSAM,
KaK 4acTHIla, aTOM U BELIECTBO.

dnemenmapnas wacmuya — IMo nycmomenoe Mamepuaib-
Hoe o0pa3oseanue, cocmoauiee u3 cy0I1eMeHmMapHbiX YaAcmuy,
umerouiee 6 OnpedeieHHbIX YCa06UAX Heu3MeHHble ceolicmea. Ya-
cmuybl Mo2ym 00beOUHAMbCSL 8 AMOMblL.

Amom — 3mo nycmomenoe mamepuanpbHoe 00pa3osanue,
cocmoauee u3 INEeMEHMAapHbIX Yacmuy, makK xce umewuiee 6
ONPeOeéHHBIX YC06UAX HEUSMEHHbIE C8OlcmEa. Amombl Mocym
o0bveounamscs 6 monexyavl. [louemy nycmomenoe, 6yoem ooOwsic-
HEHO Hudice.

Inemenm — 3mo mamepuanvHoe 00pazoeanue, coCmoauiee
U3 OOUHAKOBbIX AMOMOE UIU MOJIEKY]l, MAK Jce 6 ONPEOeIEHHbIX
ycnoguax umerouiee HeusMeHHble C60LCmed.
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Bewecmeo — 3mo mamepuanvnoe oopazosanue, cocmosuyee
U3 pA3iUYHBIX AMOMO8 U MOJIEKY]l, MAK Hce 6 ONPeoeNéHHbIX
ycnosuax umerouiee Heu3ImMeHHble ceolicmaea.

CrtpoeHue BemiecTBa Hallei 00J1acTi BCEJICHHOM IMOKa3aHo Ha
pucynke (puc.l) Cam atoM mokaszaH CepbIM I[BETOM, JIEKTPOHBI —
OeIbIM, & IPOTOHBI - YEPHBIM.

ATOMBI TBEPABIX TEJ U KUIKOCTEH PaCHOJIaraloTcs BIUIOTHYIO
IPYyr K IPYry, a 3JEKTPOHBI U MPOTOHBI, B IMIPOMEKYTKAX MEXIAY
HUMH. ATOMBI Ta30B H3-3a MPEOOIAAONINX CHUJ OTTAJIKUBAHHUS,
pacmoiararoTcs Ha HEKOTOPBIX PACCTOSIHUSIX APYT OT JApyTa.

IIpumeuanue! Mooenv amoma Pezepghopoa-bopa, na komopoit
nocmpoena Cmanoapmuas mooenv Mupo3oanus, npeocmasiaiouiasn
co001l ananoz eeuno20 dguzames, RPOMUEOPEUAUE20 OCHOBHOMY 3d-
KOHY npupoobl - 6Mopomy HauaLy mepmoOuHaAMUKU, 30eCh He PAccMan-
pueaemcs.

CrenyronuM MyHKTOM OINpeIETsieM OHSATHS C80UCHI8 Mame-
puu. JIroObie MaTepuanbHbIE O0BEKTHI BCETIa XapaKTEPU3YIOTCS Ka-

KHUMH-TH00 CBOMCTBaMH.
Bo3spMéM s mpumepa
crexino. Crekyno, Kak u3-
BECTHO, 00j1amaeT CIIOCOOHO-
CTBIO TIPOITYCKAaTh CBET U ATy
€ro CHOCOOHOCTh HJIM CBOM-
CTBO, MBI Ha3bIBacM MpPO3pay-
HOCTBIO.

Ho cymectByer nu npo-
3pa4HOCTh B IPUPOAE, KaK Ma-
TepuanbpHas cyuHocts? HeT, koHeuHo. OHa Cyl1ecTBYyeT, HO HE KaK
¢u3uueckas CyIIHOCTb, a TOJBKO KaK XapaKTEPUCTUKA JOBOJHHO
00JIBIIIOTO KJIacca BEIIECTB, IPOIMYCKAIOIIMX CBET. A pa3 OHa CyIIle-
CTBYET, KaK HeKasl XapaKTepUCTUKA WJIK CBOWCTBO, TO MOLIYNAaTh €€
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HEBO3MOKHO. M0>KHO MOUIYIAaTh CaMO CTEKJIO WJIM alMa3 WU J1axKe
BOJY, @ BOT MPO3PavyHOCTh HUKAK HE MOUIYaelllb.

Hayka y»e naBHO 3acTpsijia B 3TOM JJOTMYECKOH JIOBYIIKE U J0
CUX TIOp HE MOXET W3 He€ BbIOpaThes. M Ha 3TON MOYBe yKe BBI-
pOCTH TIeTbIe TICEBAOHAYYHBIC HANIPABIICHHUS, TAKHE KaK KBAHTOBAS
¢du3rKa, KOCMOJIOTUS U TEOPHS] OTHOCUTEIHLHOCTH.

Kak MBI y)xe onpenenuiin Bbllle, IPO3pavyHOCTh — 3TO CBOM-
CTBO cTekjia. M ecTeCTBEeHHO, UTO JII000E CBOMCTBO CYIIECTBYET
TOJIbKO C TeM O00BEKTOM, KOTOpoe OHO xapaktepusyer. Crenoa-
TEJbHO, C8OIICHE0 — IMO XapaKmepucmuka u Gu3NnIecKoi CylHo-
CTBIO HE SIBJISIETCS.

W3-3a HEmOHUMaHUS 3TOTO MPOCTOro PaKTa, B HAYKe CIOKH-
JIOCh COBEPUIEHHO M3BPALIEHHOE MPEJCTABICHUE O MOHATUU IHEp-
2us. DHEpPrusi — 3T0 CBOMCTBO MAaTEpUATILHOIO TeJla COBEpILIaTh pa-
60Ty. DTO camoe MPOCTOE U KPATKOE OMpeeNICHHE SHEPTUH, KOTO-
pasi TaK ke, KaK ¥ MPO3PavyHOCTh, SIBISIETCS XapaKTePUCTUKON MaTe-
PpHATBHOTO Tela U MOXET CYIIECTBOBATH TOJIBKO BMECTE C HUM.

OpaHako CHeKyNIAluy Ha TEMY SHEpruH, 00yCIIOBICHHBIE M0~
TOJIOBHOM JIOTUYECKOW Oe3rpaMOTHOCTHhIO HAyYHOTO COOOIECTBA,
OYKBaJIbHO 3aIIOJIOHUIIU HAYKY.

Axkanemuk Py6akoB, HanpuMep, CephE3IHO CUUTAET, YTO €CIIN
B3STh 00JIACTH MPOCTPAHCTBA M 3aKadaTh Ty[a DHEPTHIO, TO OHA,
SHeprus, OyJaeT OECKOHEUHO YBEIMYUBATHCS M B PE3yibTaTe BO3-
HUKHET HOBasl BCEJICHHAsI.

OpHaKo 10CTaTOYHO 3aMEHUTH TEPMUH "dHeprus” Ha 0ObIY-
HOE CJIOBO '"CIIOCOOHOCTH" WJIM CBOMCTBO COBEpIIaTh padoOTy, Kak
"Iypb KaKJIOTO0 CTAaHET OYEBUIHOW "

EnuHCTBEHHBIN TOTOK SHEPTUHU MOCTYMAOIIMNA HA 3EMITI0 —
3TO MOTOK COJIHEYHOTO M3aydeHus. Ho Tak kak sHeprus — 3To BCEro
JUIIb CBOMCTBO MAaTepUu, TO COJHEUHBINH CBET — 3TO U €CTh MOTOK
MaTepUaIbHBIX YACTHUI] CIIOCOOHBIX COBEPIATh PaboTy.
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W >T0T, 1ENCTBUTENBHO KOJOCCAJILHBIM OTOK YaCTHI[ COJI-
HEYHOT'0 U3ITy4eHUs], cCOBepIlas paboTy, MUIMOHBI JIET MOAIEPKU-
BaeT Ha 3eMJie ONTUMAJIbHYIO TEMIEpaTypy, HE JaBas €l MpeBpa-
TUTCS B JIEASHYIO TIbIOY. 1 TOMBKO HUYTOXKHYIO YacTh 3TOTO U3IY-
YESHUS YeJIOBEK HAYUUJICS B IMOCIIETHEE BPEMS UCIIONB30BATh ISl TIO-
JTy4EHUS SJIEKTPUIECKOTO TOKA C TOMOIIBIO COTHEUHBIX OaTtapeil.

Ha sToM MBI 1TOKa OCTaBUM SHEPTHUIO B TIOKOE U MONPoOyeM
pazobpaThcs ¢ paboTOi.

Urto e 310 Takoe, pabora? Eciaum Mbl YPOHHM UYyT'YHHYIO
TUPIO HAa KYCOK IUTACTUJIMHA, OHA PACIUIIOIIUT €ro B jenémky. To
ecTh (popMa KycKa IUIaCTHJIMHA U3MEHUTCS. BOT 3TO n3MeHeHue u
ecTh paboTa. B coBepmiennn paboThl Bceraa y4acTBYIOT, KaK MUHH-
MyM JIBa MaTepUATBHBIX T€Ja, YTO MPUBOIUT K H3MEHEHHUIO COCTOS-
HUS WIA OJTHOTO M3 3THX Tell, HJIK 000HX.

[ToaTomy pabora — 3TO BCerja M3MEHEHHE COCTOSIHHS WU
OTHOCUTEIILHOTO TOJIOKECHHS TEN, yYJaCTBYIOIIMX BO B3aWMOJCH-
CTBUH.

Ho 00bI4HO TOBOPSAT, UTO SHEPTHUS TUPU NPOU3BEIA padoTy
1o M3MeHeHHI0 (popmbl Kycka miacTwinHa. M ata BecbMma pacmpo-
CTpaHEHHas OIIMOKAa MMEET MOCTOSHHYIO MPOIUCKY MPaKTUYECKU
BO Bcex yueOHHMKax. Ho kak MbI yXe Onpeneiii BbIlle, SHEPTHs
HEMaTepualbHa U CJIEOBATENFHO, HUKAKON pabOTHI MPOU3BOIUTH
HEe MOXeT. PaboTy mpou3BOIUT HE SHEPTHS, a TUPSI, MAaJaroIIast Mo/
NEHCTBUEM PAa3HOCTH IPABUTAIIMOHHBIX MTOTEHITHAIOB.

U korma BaM roBOpsIT, 4TO YEJIOBEK UCIIOIB3YET, HAIPUMED,
SHEPTUIO BOJIH JJIsl IPOU3BOJICTBA JIEKTPUUECTBA, TO MO CYTH, 3TO
TOK€ OOBIKHOBEHHOE BpaHbe. YelnoBeK HCIOIb3yeT SHEPTUIO BOJBI,
a He BOJIH.

Cama BoJTHa He 00J1aJIaeT SHEPTUEH U HE MOXKET COBEPIIATh
paboTy, TOTOMY YTO 8OIHA — INMO MEXAHUIM 63AUMOOCICIEUSL.
OT0 JIerKo MOHATH Ha pocToM Ipumepe. Koraa Mbl Be3éM caHku 3a
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BEpPEBOUKY, TO BEPEBOYKA HE SBISETCS] CBOWCTBOM CAHOK MJIU Y€JI0-
BEKd, OHA SABJIICTCS MEXAHW3MOM B3aMMOJCHCTBUS MEKIY HUMHU.
Wnu mpocTo NoCpeqHMKOM MEXIy CaHKaMH U 4enoBekoM. Cama Be-
pEéBOUKa He cIOcOOHA BE3TH CaHKHU.

Bot Tenepp, Korna Mbl IPOSICHUIM HEKOTOPBHIE OCHOBHBIE
TEPMUHBI, MOXKHO MEPEXOJUTh HEMOCPEACTBEHHO K pa3paldoTke
Hauen Teopuu. IlepBbIM U OCHOBHBIM IIOCTYJIaTOM HalllEd TEOPHH,
OyZeT MONOXEHHWE O TOM, YTO B NPHUPOJAE PEAIbHO CYHIECTBYET
TOJIBKO Mamepusi.

To ectb Bce TO, 4TO MOXXHO OaHanbHO momrynark. JInbo
najgbliaMu, JJMOO C MoMOIIIbIo TprOOpoB. B mpupoie Bce cocTouT us
MaTEpHUH, a CIEJOBATEIBHO NPUPOJA — ITO U €CTh MaTepus, a I0-
TOMY HUYETO HEMATEPUAIBHOI O, BPOJI€ KAKUX-TO BUPTYaJIbHBIX Ya-
CTHII WJIM MU(PHUECKUX "IBIPOK", B IPUPOJIE HET U OBITH HE MOXKET.

B Heii Taxoke He MOXeT ObITh HUUETO OTPULATEIBHOTO WIIH
MHUMOro. OTpHULIaTEIbHbIE BEIMUYUHBI PUAYMAIA TOPrOBLBI IS
0003HaueHHMSI 10JITa, a IPUPOJIa HUIKOMY HHUYETO HE JI0JKHA, TIOTOMY
YTO HU y KOT'O HUYErO HE 3aHUMAIA.

Emé onHuM U3 OCHOBHBIX ()yHJAMEHTAJIBHBIX CBOMCTB, IPH-
CyIIUX MaTepuH, KpOME SHEPTUH, ABIIACTCS INEKMPUUECKUT 3aPAO.

OKCIIEpUMEHTAIBHO JaBHBIM-JABHO YCTAHOBJICHO U JTO TaK
e JIETKO MPOBEPHUTh 0€3 KaKOH-1M00 CIOKHOU ammapaTypbl, 4TO
AIIEKTPUUYECKUI 3apsi/i ObIBAET ABYX MPOTHBOIOJIOXKHBIX THIIOB HIIH,
KaK FOBOPST yYEHBIE ABYX 3HAKOB - ITOJIOXKUTEIbHBIA U OTPULIATEIb-
HBIH.

Mpumeuanne! Imu mepmunvt enocam 6 pusuxky onpeoenén-
HYI0 nymaHuuy u 0ovl10 0bl 20paA300 102uiHee HA36aMb 3apa0bl, HANPU-
Mep, KPACHbIM U CUHUM RO AHAN02UU ¢ MacHumHbIMu nontocamu. Hnu
eme mounee memHbImM U C6ENnJ1bIM. Homomy umo, KaK CKa3aHo eoluie,
ompuyanmeibHvle 6eIUHUHbL — IMO ampuﬁym mamemamuKku JiaeouHuU-
K08. A 6 Mamemamuxke, 6 OMIUYUU OM RPUPOOBL, RPU CILONHCEHUU NOJI0-
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HCUMENbHBIX U OMPUUAMETbHBIX 8eIUYUH, RoyYaemcs Hyab. Hiu, ny-
cmoe mecmo. A 6 npupoode He Ovleaem HyCHOmMbl, HOIMOMY HPU 00D~
eOuUHeHUuU 3apsa006 Ux nojia He ucye3aom, a 00beOUHAIOMCA 8 00HO,
zpasumayuonnoe noie. To ecmov nHeiimpansnoe meno oonadaem 0gyms
3apadamu cpaszy. Tonvko éom 00 yuénvix 3mo Kak-mo He 00X00um u no-
GUOUMOMY, UMOOBL HE 00Udemb MAMEMAMUKY, OHU HAYUHAIOM COYU-
HAMB...

DJIEKTPUYECKUIN 3apsi]i MPOSBISIETCA B BUJEC J/1€Kmpuye-
CK020 nojsA. JKCIEPUMEHTAIBHO TaK K€ YCTAHOBJICHO U ATO TOXKE
JIETKO IIPOBEPUTH, UTO TEJIAa UMEIOIINE OJAUHAKOBBIE DIIEKTPUIECKUE
3apsAabl, OTTAIKABAIOTCS, 4 UMEIOLLKE PA3HBIE 3apsAabl, IPUTATABA-
t0Tcs. To ecTh Tena, B 3aBUCUMOCTHU OT THUIIOB MJIM 3HAKOB 3apsiiOB,
63aumMo0eiicmeyIont 110 pa3HOMY.

[To ananorum ¢ Npo3pavHOCTHIO, KAK CBOMCTBOM MPOMYCKATh
CBET, MbI C MOJIHBIM ITPABOM MO>KEM OIPEIECITUTD 3apa0d, KaK CBOM-
CTBO WJIM CIOCOOHOCTh MaTepHWH B3ammojelcTBoBaTh. CremoBa-
TEJIbHO NpUmMANCEHUEe U OMMAIKU8aHue — 3T0 U €CTh 83aumooeli-
Cmeus.

A Tak Kak MaTepualibHbIE Tea, UMEIOLIKE 3apsiibl, B3aUMO-
JIEUCTBYIOT HA HEKOTOPOM PACCTOSIHUH, CIIEIOBATENIBHO, 3apsil — 3TO
ceolicmea mamepuu 63aumooelicmeosamsy Ha paccmosanuu. U
MMEHHO OT PACCTOSHUS 3aBUCUT, CUJIBHBIE ATH B3aUMOACHCTBUS HIIHA
criaOsble.

MarepuanbHbie Tena BCETla B3aMMOICHCTBYIOT Ha PacCTos-
HUM, Yepe3 MOCPEHUKA, KOTOPBIM ABIseTCA nose. U Tak Kak moe,
ATO BCErO JIUIIb MOCPEIHUK, TO MPHU B3AUMOAECHCTBUSAX OHO HE W3-
MeHsieTca. M HEMOHATHO 3TO, O BUAMMOMY, TOJIBKO TEOPETHKAM,
TaK KaK B3aMMOJICWCTBUs Ha PA3HBIX PACCTOSIHUAX, OHU CUUTAIOT
pa3HbIMU B3aUMOAEHCTBUSAMU. U B CBSI3U € TUM, HACOUMHSIIIN UX aX
YeThIpe.

Korga Mb1 npubnmkaem Apyr K Apyry JBa MaTepuaIbHBIX
Tejla, UMEIOIIUE OJIMHAKOBBIE 3apsifibl, OHU OTTAJIKHUBAIOTCS. IJTO
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MPOUCXOIUT MIOTOMY, UTO HOJIAA 0OUHAKOGHIX 3APA008 HenpoHUYa-
eMbl YT JUIsL Ipyra U Mpu COMMKEHUH OHU YIPYro JAedpopMupy-
I0TCS, YeM U 00yCIaBIUBAIOTCS CHIIbI OTTalIKuBaHus. To ecTh Tena
OTTaJIKHUBAIOTCSI CBOUMU MOJISIMHU.

Kornma mbl npubnuxkaem Apyr K IpYyry MaTepUabHBIE Tea,
UMEIOIIIE TPOTUBOMONIOKHBIC 3aPsAbl, OHU MPUTITUBAIOTCS. OTSATh
e MPUTATUBAIOTCS] OHU CBOMMH TOJIIMHA. ITO TIPOUCXOHUT TOTOMY,
YTO HOJIA PA3HBIX 3APAO0E CHIPEMANCA CIUMbCA OPY2Z C OPYZOM.

[Ipu 5TOM y HUX TaK k€ MPOSIBISIOTCA CBOMCTBA YIIPYTOCTH,
HO COBEPUICHHO MPOTUBOIOJIOKHOTO JACHCTBHUS. IJTO CBOMCTBO
YIPYTrOCTH Kak Obl BHIBEPHYTO Haum3HaHKy. Ecnu, Hanpumep, npy-
KUHA Tpu OOJbIIEM pPACTSXKEHUU COMPOTHUBISETCS CUJIIBHEE, TO
CHWJIBI IPUTSDKCHHUS TIPU YBEITMUECHUU PACCTOSIHHSI HA000pOT ocabe-
BaIOT.

Ecnu nBa Tena ¢ mpoTHUBOMOIOKHBIMU 3apsiIaMy MPUTSTHBA-
IOTCS 10 COTMPUKOCHOBEHHMSI, TO OHU OKa3bIBAIOTCS OKPYKEHHBIMHU
CIIMBIIIMMUCS BMECTE JIEKTPUYCCKUMHU MOJISIMHA. B uTore 3To mpu-
BOJIUT K TOMY, UTO 3apsi/ibl, KaK CBOMCTBAa MaTepUU 0ObEIUHSIOTCS,
UX Oeiicmeus B3aMHO KOMIICHCUPYIOTCSI U CONM3UBIIMECS Tella B
001IeM OKa3bIBAIOTCS 21eKMPUUECKU HEemPAabHbIMU.

Cnedyem umems 6 6uoy, 4mo KOMHEHCUPYIOMCA MOIbKO
oeiicmeus 3apa006, camu xHee 3apaAovl, AGNAUUECA HEOMDbEMILe-
MbIM CBOTICHIEOM MAMEPUU, HUKYOA He UCHe3alom.

Bot 3TH, cnuBmIMecs: BMecTe, SJIEKTPHUECKUE OIS TPOTUBO-
MOJIOKHBIX 3apsaoB U 00pa3yoT 'PABUTAIIHOHHOE ITOJIE 06b-
€MHEHHOT'0 MaTepuaibHOro 00BEKTA.

W ecnu mbl monpoGyeM IpUOIU3UTH J1Ba TAKUX AIIEKTpUYE-
CKH HellmpaipbHblX MaTEPUAIBHBIX Tela APYT K APYTY, TO IIEKTPU-
YecKue MoJisd, 00pa3yrollue rpaBUTALIMOHHBIE OIS, OKpYy’Karollee
3TH Telna, OyayT CTPEMHUTHCS YK€ B3aUMHO IOIMAPHO CIUTHCS, YTO
NPUBEAET K IPUTITUBAHUIO 3TUX TEN APYT K IPYTYy.
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A 3TO 3HAYUT 4YTO Tena, 00JANAIOIINE ZPAGUMAUUOHHBIMU
nonamu OynyT ecezoa npumazueamsca Ipyr K npyry. I umenHo
U3-32 CBOMCTB T'PaBUTAIIMOHHBIX MOJIEH, CIUBATHCS APYT C APYTOM,
cONMM3UBIIKECS aTOMbI MJIM MOJIEKYJIbI BEIECTBA OKPYKEHBI €IU-
HBIM IPaBUTALMOHHBIM TIOJIEM, 00pa3ys OJJHO LIeJI0e.

A T03TOMY YTBEpXKIEHHUS YUYEHBIX, UYTO KaXAbIH aToM Of-
HOTO TeJa MPUTITUBACTCA K KaXKIOMY aToMy APYTOro, SIBISIFOTCS
OOBIKHOBEHHBIM 3a0myxaeHueM. [loaToMy npousBeseHue macc B
dbopmyse "BCEeMHUPHOro" TIATOTEHHUS MO CBOCH CYTH Tak ke ab-
CypIHO, KaK 1 cama popmyia.

Ilpumeuanue! Ha yposne omoenbHbix amomoe mozym 63a-
UMOOCIICMB0BANMb MOJIbKO AMOMbBL 24308, 00adarouiue 0010
ompuyamenvHou acummempuen (cm. Huxice), 00yc1061eHHOU
mem, 4mo noJisa 00H020 3HAKA HenpoHuyaemsl opye ona opyza. 1
UMEHHO NOIMOMY OHU CMPEMAMCA PACUWIUPUMBCA 0ECKOHEUHO,
umo denaem uoer 2pasumayUOHH0O20 KO1anca 6e32pamomHuon u
aocyponoil.

A 3mo 3nauum, YUMo HUKAKOU AHMUZPAGUMAUUU 6 NPU-
Pooe cyuecmeoeams He MOXHCen, NONOMY YO OMMAAKUEAMbCA
MO2ym moJibKo mena, umeroujue 00UHaKoswle Jj1eKmpuyiecKue 3a-
pAdbl. 3a npumepamu 0aneKo xo0umov He HAoo, 1l00bvle mea,
Haxooawuecs Ha njiaxneme, NPUMAUGAIOMCA K Hell ¢ onpeoeién-
HOIUl cunoi, 3agucauieli Om paccmoaHus 00 e€ n06epxXHoCmu.

JIro0bIe Teaa BO BCEIICHHOM, 36€30bl, Ni1AHEmbl, AMOMbL )J1e-
MenmapHuwle, cydrnemenmapuvle yacmuypl, o0JIaTalOT CBOUMHU
COOCTBEHHBIMH TPAaBUTALMOHHBIMU TOJSIMH, KOTOpPBIE XOTA U
UMEIOT 0ECKOHEYHBIN pajnyc ASHCTBHS, HO OYEHb CUIIBHO ociabe-
BalOT C PAaCCTOSTHUEM IO OOpaTHO KyOW4YecKoi 3aBUCUMOCTH. U B
CUILY CBOETO OECKOHEUHOT0 pajnyca AeHCTBUS, ST MO SIBISIFOTCS
6e3decyuieil ynpyzoii cpedoil, B KOTOPOU pacIipOoCTPaHAIOTCS TPaBU-
TaI[MOHHBIE BOJHBI.
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DTO TOBOPUT O TOM, YTO HUKAKOTO 3(upa, (U3NIeCKoro Ba-
KyyMa, CKa304HOTO MPOCTPAHCTBA-BPEMEHHU WJIM KAaKOT'O-TO TPHUJIE-
BATOTO IIAPCTBA B MPUPOJIC HE CYIIECTBYET.

N xak MBI yCTaHOBWJIM BBINIC, TPABUTAIIMOHHOE TOJIE, KaK
nojie 00pa30BaHHOE SJEKTPHUUECKUMH IOJSIMH, TaK K€ 00JamaeT
YIIPYTOCTBIO U TIOATOMY JTF000€ TEeJ0, IBUTASICh B TPABUTAIIMOHHOM
noJie, OyJeT Co3/1aBaTh B HEM YIPYTYIO BOJIHY CKaTHsI, CKOPOCTh KO-
TOpPOW MOCTOSIHHA, MOTOMY YTO ONPEAENSETCS TOJbKO YINPYTUMHU
CBOMCTBAMHM JJICKTPHUYECKHUX TIOJIEH, 00pa3yloIMX 3TO T'paBUTAIH-
OHHOE T10JI€.

W nnvHa 3TOM BOJIHBI OyIET ONMPEeaesIThCs pa3HOCTBIO CKO-
pOCTEil caMOi YaCTHUIIBI M BO30Y)KIaeMO €10 BOJTHBI.

E€ M0KHO onucaTh CIeNyIOUM BBIPaKECHUEM:

A=(Vs-Va)lt,

rae Vu— CKOpOCTh YaCTHIIBI,

a Vs — CKOpOCTb, CO3/1aBa€MOM €10 TPABUTALIMOHHOW BOJIHBI
(ckopocmb ceema) (puc 14).

Kaxk n3BecTHO, CKOPOCTh BOJHBI B TPABUTAI[MOHHOM II0JIE CO-
crapiisieT 300 000 KUIOMETPOB B CEKYHAY. ITO TO, UTO MCEBIOYUE-
HbIE OIMMOOYHO HA3BIBAIOT CKOPOCTHIO CBETA W CUUTAIOT IMOCTOSH-
HOM.

CKOpOCTh pacnpoCTpaHEeHUsI BOJIHBI B TPaBUTALMOHHOM TOJIE,
BEJIMYMHA JICUCTBUTENILHO MOYTH MOCTOSIHHAS, TaK KakK Ompeses-
€TCsl TOJIBKO €ro HampsLDKEHHOCTBIO. A TaK Kak MaTepuajbHbIE Tesa
B3aMMOJICUCTBYIOT TOJIBKO C MTIOMOULIBIO MOJIEN, TO CKOPOCTH BOJIHBI
- 9TO ¥ €CTh CKOPOCTh B3aUMOJICHCTBUS.

Cawma ke 9acTHIIa WU JTF000 00BEKT MOKET IBUTAThCS B Tpa-
BUTAIIMOHHOM T10JI€ C KAKOW YTOJHO CKOPOCTBIO, XOTh MHJIJTUOH KH-
JIOMETPOB B CEKYHITY.
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JlBurasice B crienuuaeckoit cpene, KOTOPYI MPEICTaBIseT
co00ii epasumayuonnoe none, 00pa30BaHHOE IEKTPUUIECKUMHU T10-
JSIMU TIPOTUBOTOJIOXKHBIX 3HAKOB, YacTHIIa BO30YKIaeT B HUX CHUH-
XPOHHBIE TPOTUBO(A3HBIE BOIHBI CKATHUSI.

Ho B cuiy Toro, 4to momist 006J1agar0T MPOTUBOIOIOKHBIMH
CBOMCTBaMH, TO €CJIM B KAKOU-TO TOUKE IMOJOKHUTEIBHOTO JIEKTPU-
YEeCKOr'o IMOJIsl y BOJHBI cxkatue (ropd), TO B TOM ke TOUKE OTpHLIa-
TEIBHOTO TOJs, OyIeT pa3pekeHue (BrnaauHa). Jpyrumu cioBamu,
BOJIHBI B 2PA8UMAayUOHHOM noJle 001aatoT BCEMHU MPU3HAKaMHU T10-
MIEPEYHBbIX BOJIH, TAK KaK BO3ZHUKAIOT, [0 CYTH HAa TPAaHHUILIE IIEKTPU-
YEeCKHUX IO0JIeH, 00pa3yloIux 3TO TPaBUTAIIIOHHOE TTOJIE.

OTO U €CTh T€ CaMbl€ 2PAGUMAUUOHHbIE BOIHBI, KOTOPBIE B
¢u3uKe oMO0YHO HA3BIBAIOTCA JIeKMpoMazHumHuosimu. J1a u io-
Oble ApyTHe BOJHBI — 3BYKOBBIE, BOJTHBI HA TIOBEPXHOCTH BOJBI, TAK
K€ UMEIOT TPABUTALMOHHYIO IIPUPOLY.

[pumeuanne! Bakyym, mak jce Kax u Igpup, no npeocmagnenuio
¢usuxos, cpeoa 00HopooHas, a 603HUKHOBEHUE NONEPEUHBIX 60JIH 6 00~
HOPOOHOIL cpede Heso3moxcho. Ho ¢ zpasumayuonnom none, oopaszo-
BAHHOM 810)CEHHBIMU OPY2 8 OPY2a INEKMPUUECKUMU NOJIAMU, ZPAHUUA
Mexncoy HuMu cyuwjecmeyem, NpaKmuydecKu, 6 000l mouke IMozo
noas.

Jl11s TOTO, 9TOOBI MPUITH K BBIBOAY 00 3JEKTPUICCKON MPUPOE
rpaBUTALMU, JOCTATOYHO 3JIEMEHTAPHOI'O CPAaBHEHUSI OCHOBHBIX
dopmyn 3akona Kynona u 3akona "BcemupHOro" TsiroteHus: Hpio-
TOHA. Tak Kak 3TH 3aKOHBI NPAKTUYECKH OMUCHIBAIOT OJHO U TO XKE
B3aMMOJICICTBHE, TO MOIY4YaeTCs, YTO 3aKOH 3TOT OBLIT OTKPHIT yué-
HBIMU HECKOJIBKO pa3.

Bbonee Toro, 3aKoH 3TOT, MO-BUIUMOMY, OB BHIBEJIEH YHCTO
FeOMETPHUUYECKH, TaK KaK B OOIIEM BUE OH ONMUCHIBAET 3aBUCUMOCTh
na0wWadu Ce4YeHus J000ro TEJIECHOIO yria, OT PACCTOSIHUS CEKY-
1€ IUIOCKOCTH 10 €70 BEPIIUHBI.
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Ho Tak xak mpu yBeJIMYEHUHU pajnyca MaTepUaJbHOTO Teja B
2 pa3a, ero o0beM yBeITUYHUBAETCS B 8 pa3, TO U CHIIbI IPUTSIKEHUS

TaK € yBEIMYMBAIOTCA B 8 pa3. To
€CTh MPONOPLUHUOHAIBHO HE KBaj-
paty, KaKk omubo4yHo cuutanu Heio-
ToH u KynoH, a ky0y panuyca.
Pacnipenenenue noreHnuaios

IPaBUTALIMOHHOTO MOJIS JII0O0Tr0 Ma-

TEPHUAIBHOT'O 00BbEeKTa — IIJIAHETHI

Puc.2 WIHM 3Be3/bl TpauyecKu MpeCcTaB-
JIEHO pUCYHKOM (pHc.2). ['paBUTAIIMOHHBIC CHIIBI IPUTSKEHUS YBe-
JUYUBAIOTCS TPOMOPILUOHAIBHO Kpfy pacCTOSHUS OT LIEHTpa Ila-
HETHI U JIOCTUTAI0T MAKCUMAJIbHOTO 3HAYEHHS Ha €€ MOBEPXHOCTH.
DTa 3aBUCUMOCTb ONUCHIBACTCS BHIPAKEHUEM:
Fm=kR3, 20¢
k — ycnosnwiii koagppuyuenm nponopyuonanvrocmu,
HeoOX00UMbLU 0151 CO2NACOBAHUSA PA3TUYHBIX eOUHUY USMEPEHUsl, OC-
HOBAHHBIX HA NPOU3EOJILHLIX BENUUUHAX.
R - paouyc msecomeroweco mena (36e30vl, niamemot).
COOTBETCTBEHHO, 110 MEpE yAaJeHUs OT MOBEPXHOCTH MaTEpH-
aJBHOIO TEJIa, CUJIA €r0 IPAaBUTALMOHHOIO MPUTSKEHUS YMEHBbIIIA-
€TCs M0 TOMY € 3aKOHY U 3Ta 3aBUCUMOCTb OIHUCBIBAETCS CIICTYIO-
UM BBIPAKCHUEM:
F=Fuw/(r-R)?

[pumeuanne! Umenno usz-3a Kyouueckoii 3asucumocmu Kasen-
ouwi He cmoz odHapycume cunvl npumsadxcenus 150-mu kunozpammo-
8bIX 0O0I6AHOK U NPOCMO UCNOAB30841 hopmyny Kynona ona anexmpu-
uecKux 3apa006. H umenno noImomy amepukanybl ne cmMoziu npeepa-
mumuv ceoii '"NEAR'' 6 uckyccmeennwlii cnymuuxk acmepouoa 3Ipoc.

Tax oce, kak mne npowén mom ''hokyc'' ¢ anouckum 30HOOM
"XAABYC'" na acmepouoe Hmoxasa.)
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A Tak Kak CHJIbl IPUTSDKEHUS YacTULl 00pa3yroluX MaTepu-
JIBbHBIA 00BEKT, AEHCTBYIOILIHE B €r0 LIEHTPE, B3aUMHO IPOTUBOIIO-
JIO’KHBI M YPAaBHOBELICHBI, TO CHJIA TPABUTALINN, @ CIEA0BATEIBHO U
JIaBJICHUE B HEM IPAKTUYECKU PABHBI HYJIIO.

[TosTomy mo0ast yacTuIa, OKa3aBIIAsCS B CAMOM IIEHTPE 00b-
eKTa OyJeT HaXOAUTCS B HEBECOMOCTH U MPU HE3HAYUTEIBHOM CMe-
IIEHUHU e€ B KaKylo-JIHOO CTOPOHY, PABHOBECHE CHJI HAPYIIUTCS U
YyacTuIla MepeMEeCTUTCS B CTOPOHY, TJIe TOBEPXHOCTh Onmxe. YTo B
UTOre MPUBEAET K TOMY, 4TO B LIEHTPE MaTEpPUaIbHOIO TeJla 00pa3y-
eTcs nmycrora. Bot mo3romy J1to0ble KOCMHUYECKUE OOBEKTHI, AaTOMBI
Y DJIEMEHTAPHBIEC YaCTULIBL, 3TO HYCHMOmeIible 00pa306anusl.

OTa MyCTOTENOCTh, KakK 'TpaBUTAIlMOHHAs CKopiayna'"
IpUJaeT aToMaM M 4YacTHIaM, a TaK XK€ 3Be3JaM U IUIaHETam
BBICOKYIO TPOYHOCTh M CTA0MJIBHOCTh. 3€MJIsd, HampuMmep — 3TO
IIyCTOTEBIN I1ap ¢ TOJLUIUHOW CKOPIYIIBI IPUMEPHO, OKOJIO 2 ThICAY
KAJIOMETPOB, C BHYTpEHHEH armochepoil NMpUMEpHO TaKol xKe
TOJIIIMHBI U BAKYyMOM B CaMOM IIeHTpe (puc.25).

I'paBuTanimoHHOE 1OJ€, 00pa30BaHHOE OJMHAKOBBIMH 3JIEK-
TPUYECKUMH TIOJISIMU Pa3HBIX 3HAKOB, TCOPETUUECKH, YEeHMPAIbHO
CUMMEMPUYHO U €r0 BEIUYMHA 3aBUCHUT TOJBKO OT (PU3UYECKUX
Pa3MepoB 3TOr0 MaTEPUAIBHOIO TEIIA.

ek

I[.H}I TOTO ‘ITOGBI ABUTATHhCA OAJIBIIIC HAM HGOGXOI[I/IMO Ha HE-
KOTOpOE BpeMsi BEPHYThCS K CTpOoeHHIO aroma. Kak ObUIO ckazaHo
BbIIlIe, IJIaHeTapHas Mojenb Peszepdopna M KBaHTOBask MOJEIH
bopa, mo cytu mpencraBisioniie coOOM 3JIEMEHTapHBIE BEYHBIC
JBUTATENH, JJi Halllel TEOPUU COBEPILIEHHO HeMpUeMiIeMbl. A BOT
aToMbl 1o Mozenu Tomcona, Hanbosee MOJTHO OTBEYAIOT peabHO-
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CTH, TaK KaK OHH COCTOSIT U3 OJIMHAKOBOTO KOJMYECTBA 3JIEMEHTap-
HBIX YaCTHIl C ITPOTHBOIIOJIOKHBIM 3apsiIOM, CLIEMEHTHPOBAaHHBIX
MOIIIHBIMHU CHJIAMH B3aUMHOT'O TTPUTSKEHHSL.

OnHako aToM caMm 1o cede He Modxcem Obimy I1eKmpuiecKu
HelmpanpbHbIM, 1aXKe eCIIM U COCTOUT U3 OJIMHAKOBOTO KOJIMYECTBA
3JIEMEHTAPHBIX YaCTHUI] C IPOTUBOIOIOKHBIM 3apPSAIOM.

OOBbscHSETCS 3TO TEM, YTO HEBO3MOXKHO IUIOTHO YJIOXXHUTh
chepuyeckue >JIEMEHTapHbIE 4YacTUIBl B cdepudeckuii o0beMm
aroma. [ToaToMy anekTprudeckue mosusi, 00pasyromnye rpaBUTAIHOH-
HOE TI0JIe aTOMa, BCeria OyAYT MMETh HECKOIBKO PAa3IHMYaroNIy0Cs
BEJINYNHY U PATNYC JCUCTBHSL.

U 5Ty pa3HUIly BETUYUH JIEKTPHUUECKUX TTOJICH, MBI HA30BEM
acummempueil 2pagumayoHno20 noaa. Y ecnu y aroma moiie 1o-

. $ONETE  rpuswrapowan | JIOKHTEJIBHOTO — 3apsga  HMMeEeET

BOnHa
——— OOJBIIYI0 BEIMYUHY, YeM II0JIe
ghoTaM

® —9 OTPULIATEIIBHOTO, TO a@cuMMent-
oTKITOHEHHBIH A pusa OyneT nonodxcumenvHou. A
€CIIM Ha000pOT, TO ompuyameib-

fpasnTaLnoHHan HOﬁ.
sonHa

Jlpysumu cnoeamu, acum-

+—9
11 or1 G @i mempun 2pasumauuOHHO20

ghorom

Puc.3 nonA amoma, IMo €20 6HympeH-
HUIl U306IMOYHBLIL INEKMPUYECKUTL 3apA0, 00YC06/1eHHbLIL Che-

PUUECKOUI MEMPUKOIL 6CEJIEHHOIU.

[TosTOMY aTOMBI JTFOOBIX BEIIECTB BCET/1a UMEIOT HEKOTOPBIi
AJICKTPUUCCKUN 3apsiJl, 3aBUCSIINHN OT (PU3NUECKON BETUYMH aTOMA.

Kpome Toro, arombel CBOMMHU IpaBUTALMOHHBIMH TOJIIMH MO-
T'YT 3aXBaThIBaTh Pa3IN4HbIE CBOOOIHBIC dJIEMEHTapHbIE U Cy0aIie-
MEHTAapHbIE YaCTULBI U JAKE aTOMBI U MOJIEKYJIbI U YAEPKUBATH UX
Ha CBOEH MOBEPXHOCTH, TaK K€ KaK MIAHETHI YEP>KUBAIOT HA CBOEH
MOBEPXHOCTH PA3IMYHBIC IPEIMETHI U aTMochepy (puc.3).
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W KOJIM4YeCTBOM 3TUX MPUTAHYTHIX YAaCTHUL ONIPENEIAETCA ae-
pecamuoe cOCMmoAHUE 6euiecmea U €20 63aumooeiicmeus ¢ opy-
2umu.

Mertasibl, umerone HeOONbIIYI0 aCUMMETPHUIO TPaBUTALIM-
OHHBIX I10JIEN aTOMOB, KaK IIPaBUJIO, HE MPO3PayHBI, TaK KaK MOTJI0-
MIAI0T WM OTpaXaroT OomOapaupyromue ux gacTuibl. OTpakeHue
IIPOUCXOJUT B PE3YJIbTATE BOSHUKHOBEHUS OTPAXEHHOW IPaBUTALIH-
OHHOH BOJIHBI IIPX OTCYTCTBUM Ha NOBEPXHOCTU aTOMa IPUTSHYB-
HIMXCS K HEMY YaCTHLl, KOTOpasi BBITAJIKUBAET 00paTHO YaCTHILY, KO-
TOpast 3Ty BOJIHY U CO3JaJIA.

PUCyHOK A WITIOCTpUPYET MEXaHM3M MPO3PAYHOCTH WU
MPOIyCKaHMs KaKoro-nbo m3mydeHus. CBOMCTBOM MPO3payHOCTH
00BIYHO 00JTaJaI0T BEIIECTBA C JOBOJILHO OOJBIION acuMMeTpHue
IPaBUTALMOHHBIX MOJEN aTOMOB WJIM MOJIEKYJ, YAECPKHUBAIOLIUE B
cebe OobIIOE KOJMYECTBO IJIEKTPOHOB, KOTOPBIE 00ECIIEUHBAIOT
MEXAHU3M MEPEN3TYUECHHUS.

Pucynox B u C 00BSICHAIOT MEXaHU3MBbI OTKJIOHEHHUS TPacK-
TOPUH YaCTHUIIbL, POJIETAIONIEeH CKBO3b (hOJIBTy B aKcriepuMeHTe Pe-
3epdopaa. B — mexanusm nepeusnydeHusi, a C — MexaHU3M I'PaBH-
TallMOHHOTO JIMH3UPOBAHUS MIPHU MPOJIETE YACTULIBI CKBO3b MEX/Tya-
TOMHBIA MPOMEXKYTOK.

IIpumeuanne! Inemenmapusie wacmuysvt max sxce umerom acum-
mempuro cpasumauuOHHbIX noJeil. ACMMMempll}l cpasumauuOHHblIX
nonei yacmuy, amomog u Opyux MamepudaibHovlxX 00beKmos, 00ycnos-
JleHa ceolicmeamu mamepuu, Komopwvle ¢hopmupyiom chepuueckyro
MEmPUKY 6Ce/1eHHOIL.

HUmenno onazooapsa cghepuueckoii mempuke, mamepus 6cejeH-
HOll He cobpanacet 6 00UH 0ONbULON KOM, a 00pazyem jlemMeHmapHble
yacmuyvl, amomsl, 36e30bl U NIAHEMbl, UMEIOWUE ACUMMEMPUUHDbLE
spasumauuoOHHble noJiA. B eeéxnuoosoin MempuKe 360/110UuUA 6CE/ICHHOIL
ObL1a Ob1 HEBO3MOICHA.
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AcuMMeTpHEil TpaBUTAIMOHHBIX MOJIEH aTOMOB WUJIA MOJIEKYJT
BEILECTBA OINPEAEIISIETCS U BEC ITOTO BEUIECTBA B IPABUTALMIOHHOM
noJie 3eMJIM WIH JPYruX KOCMUYECKUX TEl.

[Ipeobnananvie ompuyamenbHoil aCHMMETPUH TPAaBUTAIIMOH-
HBIX TIOJIEHl KOCMUYECKUX OOBEKTOB U aTOMOB B TOW 00JacTH Bce-
JICHHOM, B KOTOPOM HAXOIUTCS HAIIIE TAIAKTUKA, OOBSICHSIETCS HEU3-
MEHHOCTBIO 3aKOHOB TIPUPOJIBI TSI TFOOBIX MAcCIITa0OB CYIIECTBO-
BaHUS MaTEPUU.

Tak kak B 11eJIOM BO BCEJICHHON HE MOXET OBITh PAa3HOTO KO-
JIMYECTBA MPOTUBOMOJIOKHBIX 3apsII0B, TO 3TO 3HAYMT, UTO B HEH CY-
HIECTBYIOT Takue e 00JIacTH, COCTOSIINE U3 MaTepUH, UMEIOLIEeH
nO10IICUMEIbHYI0 ACUMMETPHUIO TPABUTALIMOHHBIX MOJIEH, KOTOPbIE
HUKOT1a He OyIyT JOCTYIHBI JUISl OPTaHOB HAIIIETO 3PCHHUSL.

DTO U €CTh Ta caMasi mMEMHAA Mamepus, KOTOPYIO MbITAIOTCS
HaWTH y4Y€HbIE. | alaKTUKK, 3BE€3/1bl U IUIAHETHI, COCTOSLIME U3 Ma-
TEPUU C IOJIOKUTEIBHOU aCHUMMETpPUEH I'PAaBUTALIMOHHBIX II0JIEH
aTOMOB, Mbl HUKOTJIa HE CMOXXEM YBUJETh, IOTOMY YTO YACTHIIBI C
MOJIOKUTENBHBIM 3apsI0M, U3JTydaeMble 3BE3aMU COCTOSIILIUMU U3
TEMHON MaTepUH, YMEHBIIAIOT U MOTYT J1a)K€ MHBEPTUPOBATh pa3-
HOCTb IIOTEHIIMAJIOB B MOJIEKYJIaX pOJAONUHA, KOTOPHIM MbI 00S13aHbI
3peHueM. DTO, TIO CYTH, CaMblii HACTOSIIUI MapasuIebHbIA MUP, C
pa3yMHBIMU OOHMTATEISIMU KOTOPOTO MBI HUKOTJAa HE CMOXKEM 00-
IAThCSI HEMTOCPEACTBEHHO.

Jlaxxe HeOOIBIION KYCOK BEIIECTBA, COCTOSAIINHI U3 MaTEpUU C
MOJIOKHUTETIBLHON acUMMeETpueil, OyIeT BeCUTh Ha 3emile HECKOIBKO
TOHH, TaK € KaK M BEIIECTBO HAIEro CBETIIOTO MUpa Ha UX IJIaHe-
tax. [IoaTOMy HM O KaKuX B3aUMHBIX ITOCEIICHUSAX HE MPUXOAUTCS
JIaXKe U Me4uTath.

TunuyHBIM MpeACTaBUTEIEM TEMHON MAaTEPHUH B HAIIEM CBET-
JIOM OTPULIATEIbBHOM MUpE, SIBISIETCA MPOmMOH. JTO TaKas ke ya-
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CTHIIa, KaK U 3JIEKTPOH, HO 00J1a1a10111ast TIOJI0KUTENbHON aCUMMET-
pUeil rpaBUTAallMOHHOrO MOJsA. M1 MMEHHO H3-3a MOJ0XKHUTEIbHON
ACUMMETPUU T'PaBUTALMOHHOTO I0JIs, TPOTOH MPUTATUBAETCS 3€M-
nén noutu B 2000 pa3 cuibHee 3JIEeKTpOoHA.

W uMEeHHO 3TO OOCTOATENHCTBO SIBISIETCS MPUYMHOU YTBEP-
XKICHHSI, UTO TEMHAsI MaTepus cocTaBisieT 6onee 80% Bcero Bele-
cTBa BCelleHHOW. HaBepHoe yu€Hble, )KUBYIIUE HA IJIAHETaxX U3 Ma-
TEPHUU C NIOJIOKUTEIBHON aCUMMETPUEN IPABUTALMOHHBIX I10JIEH, TO
’)K€ caMoe roBOPSAT O Haiel, cBetsion. Ho Ha camom nene, koiauye-
CTBO TEMHOM M CBETJIOW MAaTepUH BO BCEJICHHOU pPaBHBI.

Kcrarum, 3arajka TYHTyCCKOTO METEOPUTA MOXKET OBITh 00BsIC-
HEHa TE€M, YTO METEOPUT COCTOSUT U3 TEMHON MaTepUH C MOJIOKH-
TEJILHOM acMMMETpHUel IpaBUTAIIMOHHBIX Mosel aToMoB. HeGomb-
1I0M KYCOK TEMHOM MaTEpHUU Bpe3ajicsi B 3eMIII0, ITOBAIMB YAapHOI
BOJIHOM Ta€KHbIC IEPEBbSI.

PaccreimaTbest OH HE MOT Tak Kak, 00jafas IOJIOKUATEILHON
acuMMmeTpuei, Hao60poT "Bcocan" B ceOs 4acTh BBIIEISIONINXCS B
BO3AYIIHOW yIapHOW BOJIHE, SJICKTPOHOB. A 3HAUYHUT UCKATh HYXHO
HeOOJbIITYIO "ABIPKY" B 36MHOM KOpe. {7151 7TOro Hy>KHO HCIOIB30-
BaTh I'PaBUMETPHI, TAK KaK B TOUKE MAJCHUS METECOPUTA CUJIbI I'pa-
BUTAIMOHHOT'O MPUTSKEHUS TOJKHBI OBITh HECKOJIBKO YBEJIUYEHBI.

OOuienne ¢ oOUTATENSIMU 3TOTO0 TEMHOIO MHpPa BO3MOXHO
TOJIbKO MOCPEACTBOM PaTUOCBA3H, IOTOMY YTO YACTHUILIBI U3TyUYEH-
HbIC 3BE37aMU C IOJIOKUTEIIBHON aCUMMETpUEH IPaBUTALMOHHOTO
MOJIsI, COMPOBOXKAAIOTCS aHAJOTUYHBIMU TPABUTAIMOHHBIMU (JIEK-
TPOMAarHUTHBIMH) BOJIHAMH, YTO U YACTHULIBI C OTPULATEIBHON aCUM-
METpHUE.

VYBugeTe 3B€37bl, COCTOSAIIME U3 TEMHOW MAaTEPUU MOMKHO
JUIIb, €CITU MPUBECTH T'PAaBUTALMOHHBIN (DOH BCEIEHHON WM Tak
Ha3bIBAEMOE PEIMKTOBOE U3IYy4EHHE K cEpoMy LiBeTYy. Toraa 3Be3/bl
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COCTOSIIIME U3 CBETJION MaTepuu (MaTepuu ¢ OTPUILIATEILHON aCHM-
MeTpHei) OyayT BUIHBI Kak OCIbIe TIATHA, a COCTOSIINE U3 TEMHOM
— KaK 4YepHbIe.

C 3T0#1 TOUKH 3pEHHUS, TaK Ha3bIBAEMbIE MYJIbCAPBI — 3TO IBOM-
HBI€ 3BE€3/1bI, BpAIIAIOIINECS BOKPYT APYT APYyra U OJHa U3 KOTOPBIX
HAMeEET MOJI0XKUTENbHYIO, a Apyrasd — OTPULATEILHYI0 aCUMMETPHIO
T'paBUTAIMOHHBIX MOJIEH. HqueM Hallla IJIaHE€Ta OOJI’KHa HaXoO-
AUTCA B IINIOCKOCTH BpaIllICHUS 3TUX 3Bé3I[.

koksk

1) Amomovr meépovix eeuyecme umerom oueHv HeOOILULYIO
acummempuio 2pagumayuOHHbIX noaeil, NOIMOMY OHU RPUMASU-
earomces Opy2 K 0py2y HACMOAbKO CUbHO, YMO 071 M020 Ymo 0bl
COGUHYMb UX OMHOCUMENbHO OpYy2 Opy2a Ul OMOPEaAmb, HYIHCHO
NPUNOICUMb 3HAYUMEIbHbBLE YCUTTUAL.

W yem MeHbIIIe aCHMMETPHS TPABUTAIIMOHHBIX MOJIEH aTOMOB

BEILIECTBA, TeM OHO TBEpke. Camast

BBICOKAsA TBEPAOCTb U IPOYHOCTD
:”E‘i"mpﬁ“’ MOXET OBITh TOJIBKO IpU OJNN3KOM
K HYJIEBOM aCMMMETpUM I'paBUTa-
LUOHHBIX IOJEH aTOMOB Bellle-

neTeHuMarn

CTBa, KOTOpasi B CHIy cdepuye-

0 paccToAHMe

Prc.a CKOW METPUKU BCEJIEHHOM, PAKTHU-

YCCKHU HCBO3MOXXKHA.

Kpowme Toro, BemecTBo ¢ HyJ€BOW acUMMETpHUEi ObLTO ObI He-
BO3MOYKHO Pa3pyIIUTh.

Ilpumeuanue! Joxazamenvcmeom cyuwecmeosanus acummempuu
MOJdHCEem CILYHCUMb MOm PaKm, Ymo ONuUHA OKPYHCHOCHU U Ouamemp — éenu-
YUHBI HeCcoUu3MepUMbLE U ROIMOMY ITIeKmpUudecKue nos, odpasylouiue zpagu-
mayuoHHoe noie, HUK020a He Oy0ym pasHoIl 6eIUYUHbBL U C/1e008AMeIbHO, 2Pa-
6UMAYUOHHOE nOJIe 100020 00beKMaA — INEMEHMAPHOU YACMUYDL, AMOMA,
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niaanemol, 36€30bl, 6ce20a Oyoem umems HEKOMOPYI0 ACUMMEMPUIO U U30bl-
mouHbLIl 3apA0.

TI'paghuueckoe uzodpasicenue Hanpa);céHHOCMU INEKMPUYECKUX NOJIEl,
OKpYdicalowux 11000i 00vekm, nokazano Ha pucynke (puc.d). 30eco ompuuya-
menpHOe none umeem HeCKOAbLKO 00NbUYI0 GeTUYUHY UNU OMPUUAMETbHYIO
acummempuio 2pasumayuoHHo2o nouas. Imo noxkaszano ompeskom A-B na ocu
paccmosnuil om amoma, 2oe oelicmeyem riekmpuueckoe none. Ha ompesxe O-
A Oeiicmeyiom yice cunvl 2pasumanyuiu.

To ecmb npu npuénusdCceHUU K Amomy 4acmuybl uiu Opyz020 amomd,
UMEIOWUX MAKYI0 Hce OMPULAMETbHYI0 ACUMMEMPUIO, OHU 6CIPEYalom CUuibl
ommanxueanus. Ilpu oanvneiiwiem npubdnuicenuu, K020a Cuivl Zpasumayu-
OHHO20 NPUMAIICEHUA HAYUHAIOM NPE0dNaA0Amy HAO CULAMU IJIEKIMPUUECKO20
OmMmanKueanusa u uacmuya c yckopenuem "'nadaem'' na amom. Iloxosce, umo
UMEHHO MU 2PAGUMAYUOHHbBIE CUIbl NPUMAINCEHUA YUEHblE U CUUMAION
HEeKUMU AOEPHBIMU CUTAMU, OCTICIEYIOUWUMU HA KOPOMKUX PACCHIOAHUAX.

Bom smom yuacmox A-B u nazvieaemcsa yuénvimu nomeHuuaIbHuIM
oapvepom, KOmopulil Moxcem Oblmb NPE0OONEH MOJILKO Yacmuyeil, umeruieil
HeKomopyto Hauanvhylo ckopocms. Tak umo nukaxkux myHnneneil u myHHeb-
HbIX Ihhexmoe 6 npupooe ne dvieaem. Imo 0oOvIuHOE 3a0YIHCOCHUE, 00YC106-
JIeHHOEe HEeNOHUMAHUEM YUEHBIMU RPUPOObL 2PAGUM AL UL,

TBEpabIe Tena MOYTH HECKUMAEMBI, TaK KaK U3-32 HEOOJIBITION

aCUMMETpUHU 3a30pbl MEXJIy aTOMaMHU HHYTOXHBI. HekoTtopoe,

= Hone OYCHb C)KaTHE TBEPIBIX BEIIECTB BO3-

AONoHMUTENLHOMD
2apApa

OTPMLETENLHO
3apana

MOJKHO JIMIIb M3-3a COJCPIKAIIUXCS B
HHUX aTOMOB ra30B, UMCIOIINX 3HAYH-
TEIbHYI0 ACUMMETPHUIO TPaBUTAIINOH-
cwmerpunl  HBIX [1OJIEH (pHUC.S).

aTom
HNAKOCTH aToMm rasa ITosTomy pasnom TBEPIOro

Puc. 5

TeJla MPOXOJUT MO 00JIaCTAM C 0O0JIb-
IIMM COJIep>KaHUEM PACTBOPCHHBIX B HEM aTOMOB Pa3JIMYHBIX a30B
U TIOBEPXHOCThH pa3lioMa M3-3a OOJIBIIUX CHJI MPHUTSHKCHHS MIHO-
BEHHO OOJICTUISICTCS MOJICKYJIaMH BO3/TyXa.

41 CCJIN CJIIOXKHUTH paSJ'IOMaHHbIe qaCcTu BMECTE, TO HU3-3a HpO-
CJIOMKH MOJIEKYJT BO3/lyXa IEJIOr0 KyCKa MOTYyYUTh YKe HE yIacTCs.
HpI/IJ'IO)KI/IB OUYCHb 60.]'[1:]_]_[06 JAaBJICHUC K KYCKaM MO>XHO BBIJIABUTH
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OOJIBIIMHCTBO MOJIEKYJ BO3JlyXa M3 pa3jioMa M KYCKH, HEIOoCpe.-
CTBEHHO COINPUKOCHYBIIUCH, COENUHATCA. DTO, TaK HazbIBaeMas,
CBapkKa JJaBJIeHHEM, KOTOpasl CUJIbHO O0JIer4aeTcs B BaKyyMe HU3-3a
OTCYTCTBHSI TaM MOJIEKYJ] Bo3/lyxa. IMEHHO U3-3a TOro, UTO B BaKy-
yM€ CBapUIIUCh IIAPHUPHI JIFOKA KOCMUYECKOTO KOpaOJisi, P BBI-
X0/JIe B OTKPBITHII KOCMOC 9yTh OBLIO HE MOTUO KOCMOHABT JICOHOB.
2) Amombl HcudKocmeii umerom HecKo1bKo OONbULYI0 ACUM-
Mempuio, yem amomovl meépovix meJi, NOIMOMY NPUMAZUBAIOM CA
0py2 K Opy2y HeCKONbKO ciadee, uem 6 meépovix meaax u umerom
603MOMCHOCHb J1€2KO CKOJIb3UMb OMHOCUMENbHO OpY2 Opy2a.
DTOM NErKOCTHIO CKOJIBKEHHS 00YCITaBIMBAETCSI CBOMCTBO Te-
KY4eCTH XKUAKOCTEH U OTCYTCTBHE B HUX TpeHUs. B cuiy Toro, uro
3a30pbl MEX]1y aTOMaMU OTCYTCTBYIOT, )KHJIKOCTH TOXE MpaKThye-
CKM Hec)KrnMaembl. He3HauuTenpHOE CKaThe KUAKOCTEH Tak ke
BO3MOYKHO JIMIIIb U3-32 PACTBOPEHHBIX B HEM aTOMOB M MOJIEKYJI Ta-
30B. ACHUMMETpHsSI TPABUTAIIMOHHBIX TIOJIEH aTOMOB PA3IHYHBIX
JKUJIKOCTEN TaK K€ MOXKET OYEHb CHJIBHO pasjinvarhbcs. BemecTsa
CO CPaBHHUTEIIBHO HEOOJIBIIION PA3HOCTHI0O ACUMMETPHI JIETKO BCTY-
MalT B "XUMHUYECKHE" PEaKIuu APYT C IPYTrOM U JIETKO CMENIMBa-
I0TCsI, a ¢ OOJIBIIION Pa3HOCTHIO, HAOOOPOT PacCIauBaIOTCA.
Pa3HocTh mMOTEHIMAIOB, BO3HMKAIOIIAsl B pe3yJbTaTe KOH-
TaKTa MEX]Y KUIKOCTHIO M TBEPABIM TEIIOM, OOYCIOBICHHAS pa3-
HOCTBHIO aCUMMETPHUH TpaBUTALMOHHBIX MOJIEH X aTOMOB, MO3BO-
JSIET CO3/1aBaTh 'XMMHUYECKHE" UCTOYHUKHU AIEKTPUUECKOIO TOKA.
[Tpuuém, yem Gombllie pa3HOCTH ACUMMETPHL, TeM Ooiee 3¢-
(eKTUBHbIE UCTOYHUKU TOKa MONy4aloTcs. Tak 4To Jo0ble, Tak
Ha3bIBa€Mble XMUMHYECKHE pEeaKluu, UMEIT (U3NYecKue Mexa-
HU3MBI B3aUMOJIEHCTBUN.
AcUMMeTpHE TPaBUTALIMOHHBIX MOJIEH TaK K€ JIEMEHTapHO
00BSICHSIETCS pACTBOPUMOCTH BemiecTB[11.9]. KuakocTs, umeromias
ropaszo OOJBIIYI0O aCHMMETPHIO TPABUTAIMOHHBIX IOJIEH aTOMOB,
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OTHAET 3apsJbl aTOMaM TBEPAOTO TeJa, YBEJIMYUBASI UX ACUMMET-
puto. [Ipu 3TOM CHIIBI IPUTSHKEHUS MEXAY aTOMaMu TBEPAOTO Tena
YMEHBIIAIOTCS U OHO JIETY€e pacnaacTcs Ha OT/IeTbHbIE aTOMBI (pac-
TBOpsieTcsl). M1 yweM BbIlIe Temmeparypa (aCUMMETpPHUsI) KUJKOCTH,
TEM JIETYe PacCTBOPSETCS B HEM TBEPIOE TENO.

C razamu Bce MPOUCXOTUT Ha000poT. ['a3bl, UMeroNIHe ro-
pazao OOJNBIIYyI0 aCHMMETPHUIO T'PABUTALMOHHBIX IOJEH aTOMOB,
YeM JKHMJIKOCTH, JIEr4e PacTBOPSAIOTCA B XOJIOJHOW BOJE, TaK Kak
aTOMBI Ta30B CaMU OTHAIOT 3apsA/ibl aTOMaM BOJbI, YMEHbIIAs pa3-
HOCTb aCUMMETPHUIA, YTO MPUBOJUT K YBEITMUECHUIO CHII IPUTSHKEHUS
MEXK]ly aTOMaMU Ta3a U )KUAKOCTH. Yl Tpu HarpeBaHUU KUJKOCTH €€
aCHUMMETpPUs, KaK U aCUMMETPHS ra3a yMEHBIIAETCS U PaCTBOPEH-
HBIC T'a3bl HAYMHAIOT OYPHO BBIACIATHCS B aTMOChEpY.

3) Amomot 2a3068 umerom 00601bHO 3HAYUMETLHYIO ACUM-
Mempuio 2pasumayUoOHHbIX NoJeil, 6 pe3yibmame KOmopou
MedHcoy HuUMuU npeodraoarom cuibl OMMAIKUGAHUA U NOIMOMY
OHU PACNONAAIOMCA C 3A30PAMU.

OTH CWJIbl OTTAJIKMBAHUS MEXIY aTOMaMHU Ta3a 3aCTaBIISIOT
ra3pl 0ECKOHEUHO pacimpsThcs. Ho mpu BHENTHEM J1aBIeHUN Ta3bl
JIETKO CKMMAIOTCA M KOT/1a MEK/ly aTOMaMU T'a3a OYTH HE OCTaETCA
MOJIEBBIX TPOMEKYTKOB, I'a3 MPEBPAIIACTCS B HCUOKOCHb.

Mpumeuanne! ""Camocrcamue'' zaza ¢ cinedcmeuu, akoovl, zpa-
UM AUUOHHO20 NPUMANCEHUS AMOMOE OPY2 K OPY2Y, AGNAEHCA NOTHEl-
uieil Yyuivlo, KOMopyio Hecym aioou ¢ yoozumu 00v16amenbcKumMu npeo-
cmaenenuamu o npupooe zpasumavuu. Iladenue mamepuu camoii Ha
cebs, Komopoe npedcmasisiem coooil, Mmax Ha3bl6aAeMblil ZPAGUM AL UOH-
HBlIl KOAIANC, RO Cymu, PAGHOCUTbHO NOOHAMUIO CAMO20 cefA 3a 60-
J10CBL.

Tem Honee umo cunvt I1eKMPULECKO20 OMMATKUBAHUA AN OMOG
U MOJIEKY 2aza Opyz om Opyza HU KOUM 00pa3om He MozZym npeepa-
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mumcesa 60pyz 6 CUIbl HPUMANCEHUA, 0alce eclu 001aKa 2a308 cobde-
pymces ¢ ozpomnvle ckonenus. Hawu nomomku 6yoym npocmo nopa-
JHCEHBl MAKUM OPEMYUUM HeBeIHceCmeom yuénvix mysceii 21 eeka.

Uewm Oonbllie aCHMMETPHS TPAaBUTAIMOHHBIX TIOJIEH aTOMOB
rasza, TeM MEHBIIIC a3 BECUT B MOJIC TATOTCHUS 3eMJIH. ATOMBI K MO-
JIEKYJBI BOJIOPO/Ia, HAIIPUMED, 00I1a1af0T OYEHB OOIBIION aCUMMET-
puei, ciabo TPUTATHBAIOTCS 3eMJIEH W TI03TOMY BCTpEYaeTCs
TOJBKO Ha OYEHb OOJIBIINX BBICOTAX.

Kak 6bU10 MOKa3aHo BbIlIe (pHc.2), TPABUTALUOHHBIE CHIIBI
TATOTEHUS OY€Hb OBICTPO YOBIBAIOT C YBEIUYCHHEM PACCTOSIHUS OT
TATOTEIOUIUX TEJI, IOATOMY CUJIbI IpUTsHKeHUs: ConHIa U 3eMiIu Ha
paccrosinun 150 MUIUIMOHOB KUJIOMETPOB, HACTOIBKO HUYTOXKHBI,
49TO 3eMJIs, BO BpeMs JABMKCHHUS, OCTAETCsl Ha OpOUTE TOIBKO Oa-
ro/1apsi 60JIHOGOMY 63AUMOOEIICHIEUI0 C TPABUTAIIMOHHBIM ITOJIEM
Comnmna. Jjist Toro 94to ObI MOHATH MPUPOAY BOJTHOBBIX B3aUMO/IEH-
CTBUM, TOCTATOYHO paccMOTpeTh " PekT", Tak Ha3pIBAEMOTO, 2pa-
6UMAYUOHHO20 NTUH3UPOGaHUs (PUC.6).

OH 3akiroyaeTcsi B TOM, YTO YacTHUIA, IPOJIETAIOas MUMO
TATOTEIONIETO 00BEKTA, B PE3YJIbTaTe BOTHOBOTO B3AMMOCHCTBHSI C

€0 TI'paBUTAlMOHHBIM IIOJICM,
U3MEHSET CBOIO TPACKTOPHUIO B
CTOPOHY 3TOr0 00BEKTa, CO3/1a-
Bas WUTIO3MIO TPUTSHKCHUSI.
[Tono6uBIM "3 dexToM" 00BsiC-
HSETCS ¥ TUPPAKIUS YACTHIL Ha
Y3KHUX HICIIAX.

OOBSICHSETCSI DJTO TEM,
Pwc.6

YTO BOJIHA, COIMPOBOXKIAIOIIAS

YaCTHILY, CO CTOPOHBI 0OJIbIIICH HAMPSHKEHHOCTH IMOJIST UCTIBITHIBACT

OoJbIIee CONMPOTUBIIEHUE, YEM C MPOTUBOMOJOKHOM, YTO yMEHb-

33



Anexcandp BECEAOB

maet e€ CKOPOCTh, B Pe3yJIbTaTe YeTO BO3HUKAET OTKIOHSOIIHIA MO-
MEHT, U3MEHSIOIMINI TPAeKTOPHUIO YACTHIIBI B CTOPOHY TATOTEIOIIETO
00BEKTA.

U1 4eM BbIIIe CKOPOCTH YACTHIL M UM OJIMDKE UX TPACKTOPHS K
TATOTEIOLIEMY TEIY, TEM CHJIbHEE OHM OTKJIOHSIOTCS (puc.7). On-

HaKo OoJsblIMe Y4EHBIC 10 CHX IOP
HHUKAK HC MOT'YT TIOHATbH, KAKUM 00-
pa3oM Co3/al0T MHTEpP(EepEHIINOH-
HYIO KapTHHKY 4aCTHLbI, IIPOJICTa-
OTKNOHEHUSA YacTUl B Wenax IO E CKBO3b y3KI/Ie IcIn.

Puc.7 UM W HeBIOMEK, 4YTO da-
CTHIIa, IPOJIeTAOIIas Yepe3 CepeIUHY IIeNu, He OTKJIOHSETCS, a 4a-
CTHIIa, MPOJICTAIOIIAs PSIOM C KpaeM e, B pe3yabTare 3 dexra
TPaBUTALMOHHOTO JTMH3UPOBAHUS, OTKJIOHSETCS B CTOPOHY 3TOTO
Kpasi.

[To To¥t mpUyMHE, YTO YACTHUIIBI, UMEIOIUE OOJBIIYIO CKO-
pocTh U BO30yKJaromue 601ee KOPOTKUE BOJTHBI B IPaBUTALIMOHHOM
oJie TJIaHEThl OTKJIOHSAIOTCS CHIIbHEE, 3aKaTHOe HeOO MMeeT Kpac-
HOBaThIN OTTEHOK (puc.8). [TomooHEIM
e d(pPeKToM rpaBUTAIMOHHOTO JINH-
3UpPOBaHUS OOBICHIETCS MPUTSIKEHHE

CONHeYHBIA NyY

NapajuIeJIbHBIX TOKOB, IPUTSIKEHHE
CyIOB Ha MNapajUIeJIbHbIX Kypcax, a

TAKKC YMCHBIICHUC OJABJICHUSA KUJIKO-

Puc.8 CTH WJIM Ta3a IpH YBEJIUUYEHUH CKOPO-
CTH JBWXEHUS B Y3KOM CEUEHUHU TPYOBI U aBTO(DOKYCHpPOBKA JIyda
nasepa.

DJIEKTPOHBI, HCIYCKaeMbI€ JIa3€pOM, HMEIOT OJMHAKOBBIE
CKOPOCTH, TI03TOMY OHHM BO30YKJTAaOT BOJHBI OAWHAKOBOMW JJTMHBI
(korepeHTHBIE). 1 MX HUYTOXKHOE PACCESTHHE TaK K€ OOBSCHSIETCS
MEXaHU3MOM I'PaBUTALMOHHOTO JIMH3UPOBAHUS.
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AHaJIOTUYHAST CUTYaIUs HAOIIOaeTCsl M TIPH JABHKCHUU T1a-
HeT 1o opbutam. [Ipu nBMKEHUHU IO OpOUTE, TUTAHETHI BO30YKIAI0T
BOJIHY B TPaBUTAI[IOHHOM IT0JI€ 3BE3/bI M PA3HOCTH CKOPOCTEH 3TOM
BOJIHBI, B 00JACTAX C pa3iMyHON

opbura

?gmauna HaNpsHKEHHOCTBIO T0JIS, U3MEHSET
HanpaeneHwe
”B“i%“ﬂ €| TPacKTOpHUIO IUIAHETHl B CTOPOHY

OoJbIIel TUIOTHOCTH TIOJS, YaAEp-
( é xuBas e€ Ha opoute (puc.9), u of-
BIANA HOBPEMEHHO NMPUAAET TUIAHETE HE-
; KOTOpPBIN BpalllatOIIuii MOMEHT.
Puc.0 Cunbl nputsikenus JIyHbl,
HalpuMep, Ha TaKOM PACCTOSHMM HACTOJBKO HMYTOXXHBI, YTO HE

TOJILKO HE MOTYT J1e()OpMUPOBATh 3EMHYIO KOPY WJIH yaepXkaTb e
Ha OpOUTE, KaK CUYMTAIOT YIEHBIS, HO JaKe HA B MAJICHIIICH CTETICHH,
HE BJIUSIOT HA HAIIl BEC.

Ecnu cunel nputspkenust JIyHbsl Obi Ob1 CIIOCOOHBI TOTHU-
MaTh MUJUIMOHBI TOHH BO/IbI B OK€aHE, TO B3BECUBILIUCH HA MPYKUH-
HBIX Becax BO BpeMs MPHJIMBA U OTJIMBA, Mbl Obl 3aMETHIIN CYILle-
CTBEHHYIO pa3HHMIly B Bece Hamero tena. Kpome 3Toro npunmBHas
BOJIHA JOJDKHA Obla Obl MepeMeniaThecsl M0 MOBEPXHOCTH 3€MHOTO
mapa co ckopocThio 1300 KusroMeTpoB M B Hac. ..

B peanpHOCTH ke mpoucxoduT cienyroee. [Ipakrnuecku
HeBecoMasi B nosie TaroteHust Comnuila, 3emiiss Bo30OyX1aeT B HEM
rpaBUTAlMOHHBIC BOJIHEL. Takue ke BOJHBI Bo30yxnaeT u JlyHa B
10JIe TATOTEHUS 3eMJIIH. 3eMIIs IPOCTO MOKAYUBACTCS HAa OpOUTE UH-
TepPEepEeHIIMOHHBIMU TPaBUTAIIMOHHBIMH BOJHAMH, B PE3yJIbTaTe
YEero BOJA B OKEAaHaX pearupyer Ha 3TO pacKauMBaHUE, KaKk BOJA B
CTaKaHe MpHU Kauyke KopaoJs.

B nmpuHnumne tak ke 1moj BIWSHUEM IPaBUTALUOHHBIX BOJIH
JIOJKHBI TIEpEeMEeIIaThCsl U MPeAMEThl Ha MoBepxHocTu 3emiuu. U
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TOJIBKO CHJIBI TPEHUS HE AAI0T UM TaKO BO3MOXHOCTHU. A B *KHJIKO-
CTSIX UM Ta3ax CUJI TPEHHUs HeT. A mo3Tomy U atmocdepa Toxe B He-
KOTOpOM CTENeHH MOJABEp)KEHa NMPUIMBHBIM SIBJICHHUSIM, HO B CIEJ-
CTBUU OO0JIbILIEeH OJBUKHOCTH, OHU B HEHl HE TaK 3aMETHBI.

DTO IPEKpacHO COTIaCyeTCsl C HACTOSIIEH TeopueH, Tak Kak
MPWJIMBHBIC BOJTHBI B Pa3HBIX OKEAHAX Pa3IMYHBI IO BETUYMHE U HE
COBIAJIAIOT C JABMKCHUEM JIyHBI.

Cunel nputsikernst COJHIIA HA TAKUX PACCTOSHUAX IO TIIa-
HET HACTOJbKO HUYTOXHBI, YTO IJIAHETHI B €r0 MOJe TATOTEHUS
MPAKTUYECKH HUYero He BecAT. Ho BONHBI, KOTOpbIE OHU BO30YXK-
JAIOT MPH JBUKEHUH 110 OpOUTaM B rpaBUTallMOHHOM 1osie ConHia,
TaK WM MHaue BIMSIOT Ha XapakTep JBUKEHUS COCEAHUX IUIAHET U
9TO BBIPAXKACTCS B HE3HAUYUTEIHHBIX KOJICOAHMSIX UX CKOPOCTH U
HaTPaBIIEHUs, KOTOpPbIe Ha3bIBAOTCS TuOparusMu. CONHIIE TaK ke
packadrBaeTCs TPAaBUTAIMOHHBIMU BOJTHAMH OT JIBUKEHUS TIIAHET U
B €T'0 JKUJKON 000JI0UKE MPOUCXOISAT AHATIOTUIHBIE PUITHBHBIC SB-
JICHUSL.

OObIBaTENIbCKHE MPECTABICHUS MUPOBOTO HAYYHOTO CO00-
IIECTBA O MPHUPOJIE TPaBUTAIIUU, TIPUBEH K U300pPETCHUIO aOCyp/-
HOTO MOHSTHS TPABUTALIMOHHOTO KOJUIATca, KaK MaJeHus MaTepuu
camoii Ha ce0s, IO CyTH, YTBEP>KJAIOUIer0 BO3MOKHOCTb MOJHATHS
camoro ce0s 3a BOJIOCHI.

IIpaBaa 310 HE OYEHB-TO IIOMOIJIO YYEHBIM B [IO3HAHUU IIPH-
pOIBI U OHU YK€ OoJiee cTa JIeT UIYT IPaBUTAIIMOHHBIC BOJHBI, HE
MOJI03PEBasi, YTO YEIIOBEUYECTBO YK€ JIaBHO IMOJIb3YETCS STUMHU Tpa-
BUTAIlMOHHBIMU BOJTHAMHU ISl PAHOCBS3H.

Tonpko Ha3bIBasi UX HE TPaBUTALIMOHHBIMH, a 3JIEKTpOMar-
HUTHBIMHU.

KoucraTtupys Bce BhlllIeCKa3aHHOE, YTOYHUM OCHOBHBIE TEP-

MMUMHBI.
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"Mamepus, 3mo éce, umo cyuiecmeyem 6 euoe guzuueckou
cywnocmu'',

Mamepus, smo 6e3nauanvhas u OeCKOHeUHAs 6CeNeHHAs.

"Mamepusa umeem uacmuunoe cmpoeHue u moxicem opo-
oumpuca deckoneuno''.

Ona moorcem 0p06umc;z Ha anomasl, HA IJIEMEHMApPHDbLE, Cy63ﬂ€M6H-
mapmHole, ceepxcy69ﬂemenmapnb1e yacmuysvl U maxk oanee 00 beckoneyHo-
cmu. A mak kak ceolicmea uacmuy 6cexyp06Heﬁ abconomno OOMH(IKOGbl,
mo ux usydyenHue pas3iuvHnvblx KOJZJZCIIZ()ean u ycKopumeAix cmaHoeumcs
becKoHeuHbIM U cled08ameiibHo beccmblciienHbim. Yenosex npocmo oope-
Kaem cebsi Ha OECKOHEUHYI0 NYCIYI0 MPamy Cul u epemenu!

""Ocnosnble ceoiicmea mamepuu, 3apao, IHEPeU U HENPo-
Huuaemocmso, "'

"3apao, amo ceolicmeo mamepuu, odycrasnusaruiee
63aUMO0eliCMEUs MamepuaiIbHbvlX 00beKmoe opyz ¢ Opy2oMm.
3apso0 nposensaemcs 6 guoe noiisi.

""Ilone, 3mo nocpedHux npu 63aumoOeiucmeusx Mamepuaib-
Hblx men''.

Ilone - nomenyuanoHo, NO3MOMY OnUCAMb €20 8 PAMKAX €G-
KAUOO0BOT 2eoMempuy NPUHYUNUATIBHO HEBO3MONCHO.

Ilone obnadaem ceolicmeom ynpy2ocmu, HO3MOMY 8 HeM MO-
2ym 803HUKAMb U PACHPOCMPAHAMNBCA YNPY2Ue 60IHbL CHCAMUSL.

"Boana, 3mo mexanuzm 3aumooeiicmeusn mexicoy mamepu-
anvHbiMu meanamu''.

"Inepzus, Imo ceoitcmeo mamepuu cosepuiams pavomy''.
A nosmomy HUKAKOU XUMUYECKOU, OUOIOSUYECKOU U KAKOU-TUDO
OpY20ll dHepaulU He cyuecmayemn.

""Henponuyaemocms, 3mo ceoiicmeo, ucKioyaruiee 603-
MOMCHOCHb CYULECIBOBAHUA MAMEPUATbHBIX 00bEeKMOo8 Opyz 6
opyze''.

Csoticmeom HenpoHuyaemocmu mamepuu 00bsACHAemcs eé
HeCHCUMAEMOCb U npomsadcénHocmy. Cocumaemocms geujecmea
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00yc06/1eHa UL YNpYyeoCmbio 2IeKMpUYecKux nojiet, OKpy#caio-
WUX amombl U3 KOMOPBIX IMO 8eUjecmso COCMOUm.

""/leusicenue, IMo usmeHeHue cocmoanus mamepuu''.

Jsuoicenue — a3mo He npuuuHa, a creocmeaue cyujecmso8anus
mamepuu, 00ycl081eHHOe eé C8OUCMEAMU.

U 5mo ne xaomuueckoe memanue u3 CmopoHul 8 CMOPOHY, KAK
Ymeepaicoarom ncesoOHayuHble MONEKYIAPHO-KUHEMUYecKas meo-
DpUs unU meopusi CmpyH, a 0OHOHANPABIEHHbIU NPOYECC USMEHEHUs
COCMOSIHUA Mamepuu — CUHMme3.

"Cuna, 3mo Oeiicmeue na mamepuanbHoe meao pazHocmu
2PasUMAYUOHHBIX UTU IJIEKMPUYECKUX NOMEHUUAN08"".

Huxaxux cun Jlopenya, Kopuonuca, Apxumeoa unu xo2o-mo
ewé, 6 npupooe He cywecmeyem, 8ce CUibl UMerom OOHY U My JHce U
€OUHCMBEHHYIO NPUPOOY, PA3ZHOCb 2PABUMAYUOHHBIX UTU DJIEeK-
MPUYECcKUx NOMeHYyuan08.

""Bec, 3mo cuna npumsasicenus, 00ycnoeieHHan pa3nocmvio
2PasUmMAayUOHHBIX NHOMEHYUAI06 6 NoJle mAzomelouezo mena''.
Bec onpeoensemcsa nonosxcenuem mena 6 2pagumayuoHHOM noe
opyeoeo meia.

Onupasch Ha BbIIIENIEPEUUCIICHHBIE (yHAaMeHTaIbHbIE
CBOMCTBAa MaTepuH, MOXKHO HE TOJIBKO OOBSCHUTH JTHOOBIC (hr3nye-
CKHeE SIBIICHUS B TIPUPO/JIE, HO TaXKe MPECKa3aTh U COLUaIbHBIC.

kskok

Hy a Teneps nompoOyem pa3o0paThbCst B TOM, YTO e TAKOE aH-
TUTPABUTALUSA, O KOTOPOU TaK JIOOST paccyXaaTh mepen oObIBa-
TEJIbCKOM ayJUTOpUEN, HEKOTOPhIE NceBIOy4YEHBIE. Kak H3BECTHO,
IIpU FPABUTALIMHU TeJIa BCET/1a MPUTIATUBAIOTCS JPYT K JIPYTY.

[IpocTeie ornyecKkre pa3MblIIUIEHUS MPUBOAIT K BBIBOJY,
YTO [10/] aHTUTPABUTALIMEH [TOIpa3yMeBaeTcs OTTalkuBaHue. B xone
JMATBHEUITNX Pa3MBIIIICHHH MBI HEU30€KHO TOWMEM, UTO Ta3bl, C
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UX CTpEMJICHHEM OCCKOHEYHO PaCIIMPSATHCS M3-3a OOJIBIION achM-
METPHHU I'PaBUTALMOHHBIX MTOJIEN UX aTOMOB, IOCTOSIHHO HAaXOJATCS
B COCTOSIHUY aHTUT'PABUTALIUU.

To ecTh UX aTOMBI U3-3a CHJI OTTAJIKUBAHMSI CTPEMSATCS pas-
JeTeThCsl B pa3Hble CTOPOHBI. M TyT yXk camble cOOOpa3HTENbHbIC
MOTYT CIIeJIaTh JJIsl ce0sl COBEPIIEHHO OILICIOMIISIONIEEe OTKPBITHE,
YTO JI0OBIE ABUraTeNd, CO3/IaHHBIC YETOBEKOM, 3TO JIBUTATENIH pa-
OoTaromue, 1o CyTu, Ha aHTUTPABUTAIHH.

PeakTuBHEIN ABUTaTENb, 3TO HE YTO MHOE, KaK OOBIYHBIN aH-
TUTPAaBUTALMOHHBIN JBUTAaTeNb. PeakTHMBHBIE CaMOJIETHI, PaKeThI-
HOCHUTEIU CIIyTHUKOB, /1a U OOBIYHBIE HOBOTOZIHUE (peliepBepKH, BCe
OHM aHTHUIpaBUTAIlMOHHbIE. Ha aHTUrpaBUTaluy paboTalOT Aaxe
aBTOMOOWMJIbHBIE JIBUTATENIN BHYTPEHHETO CTOPAHUSI.

Bennb B kamepe cropanus 1100010 ABUraTens, B pe3ynbTaTe co-
€AMHEHHUSI YTIIEBOJIOPOAOB C KUCIOPOJIOM, IIPOUCXOJUT CUHTE3 yI-
JIEKHUCIIOTO ra3a, KOTOPBIM PacIIUpAsACh U3-3a OTTAIKUBAHUS (AaHTU-
IpaBUTALMK) €r0 MOJIEKYJ APYT OT Apyra, ¢ OOJBIION CKOPOCTHIO
BBITEKACT Y€pe3 COIUIO U TOJKAET, B IIOJHOM COIVIACHH C 3aKOHOM
COXpaHEHMsI UMITyJIbCa, CaMOJIET, pakeTy, 3apsaj (elepBepka WK
IIOPUICHb B IPOTUBOIOJIOKHOM HAIIPABICHHUH.

OxkaspIBaeTcs, 4EJI0BEUECTBO YXKE NaBHBIM-IaBHO UCIIOJIb3YET
AQHTUTPaBUTALMIO, TAK K€ KaK M I'PAaBUTALMIO, B CBOMX HU3MEHHBIX
Y KOPBICTHBIX LIEJIAX, @ BOT TEOPETUKH /10 CUX IOP 3TOTO KAK-TO HE
coobpasmiu. Hy, npsiMo kak repoil komeanun Monbepa, KOTOPBIH
JTaKe U HE JI0TaJbIBAJICS, UTO BCIO )KM3Hb TOBOPUII IIPO30H.

5. IIpocTpaHcTBO M BpeMs

W3 onpeneneHuss Marepuu COBEPLIEHHO SICHO, YTO OHA HE
HY)KJAaeTcs B TAKMX CYILIHOCTAX, KaK IPOCTPAHCTBO U BpeMs. Takue
HOHSITHSI, KaK IIPOCTPAHCTBO, BPEMsI, Macca, SHEPTUsl, TEMIIEPATYpa,
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JIaBJICHUE U NPOYEE — 3TO TOJIBKO TEPMHUHBI, IPUIYMAHHBIE JIFOIbMHU
JUTst 0003HAUEHUSI HEKOTOPBIX CBOMCTB MaTepuUU.

Ilpocmpancmeo — 3T0 CBOWCTBO MPOTSHKEHHOCTH CaMOU Ma-
TE€PUH U TOBOPUTH O HEM B OTCYTCTBUU MaTepUH, COBEPIICHHO Oec-
CMBICIIEHHO. Marepus cama 1o cebe 1 eCTh 00beM.

HIMEHHO 3TO CBOMCTBO IPOTS)KEHHOCTU MATEPUU U JAET HAM
BO3MOYKHOCTb II€pEMEILATLCS B HEM Kyna yroaHo. Iloaromy Mbl Bee-
I/1a UMEEM BO3MOXKHOCTb CHE3UTh B COCETHIOIO IEPEBHIO, HA 1auy,
B Typuuto, Ha JIyny...

Bpems, xak pusnyeckas CymHOCTb B IPUPOIE BOOOIIE HE CY-
HIECTBYET, 3TO AaXK€ HE CBOMCTBO MaTEPHUH, a BCETO JIMIIb CBOMCTBO
YEJI0BEYECKOr0 CO3HAHUS 3aIlIOMUHATh KaKHe-TO MPOLECChl U3MEHE-
HUS cocTosiHUA MaTepuu. [Ipuuem Halle co3HaHuE B COCTOSIHUU 3a-
IOMHHUTH TOJBKO MHTEHCUBHOCTbh M3MEHEHMS IPOLECCOB, CPABHU-
MBIX 110 HUHTEHCUBHOCTH C MPOLIECCAMU, IPOUCXOISIINMHU B MO3TE.

CaumkoM OBICTPBIC M CIIUIIIKOM MEJJIEHHBIE ITPOLIECCHI HE 3a-
nomuHarorces. [Iponecc B3pbeIBa rpaHaThl, HAIIPUMEP, YEIIOBEYECKUN
MO3T 3alIOMHHUTb HE B COCTOSIHUM. TaK e OH HE MOXKET 3alIOMHUTH
mpolecc pocTta aepeBa. B ciiydae motepu co3HaHUA, MPOMEKYTOK
BPEMEHU IIPOCTO HE 3anioMUHaeTcs. 1 naxe ecim 3TOT MpoMexXyTOK
OyZeT B MUJUIMOH JIET, MO3T 3TOT'O HE 3aMETHT.

Bpewms — 310 cpaBHUTENBHAS. MEPA OTHOCUTEIBHON HHTEHCHUB-
HOCTH KaKHX-JIMOO MPOLECCOB. A TIOTOMY €ro M3MEpPEHHE — 3TO
CpaBHEHHE MHTEHCUBHOCTH KaKOTr0-JIMOO Mpoliecca ¢ MHTEHCUBHO-
CTBIO JIIOOO0T'0 MPOU3BOIBHOTO MPOLIECCa, MPUHATOTO 32 STAIOH.

B Hamiem ciiyyae ¢ MHTEHCHBHOCTBIO BpallleHUs 3€MJIM BO-
KpyT cBoeit ocH. [Tpuuém 3TalIoHOM MOXKET OBITh TOJIBKO TIEPHUOTH-
YECKHUI MpoLece, IOTOMY YTO CPAaBHEHHE HENPEPBIBHBIX JIMHEUHBIX
MIPOLIECCOB — HEBO3MOKHO. OTCIO/Ia JIOTHYECKH BBITEKAET HEBO3-
MOYKHOCTbh CYIIECTBOBAaHHUS TakoW (PU3NYECKOH KaTeropuu, Kak
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BpeMs, BooO1ie. Eciu Obl JTroau HE UMEeTH TaKOTO CBOMCTBA, KaK CO-
3HAaHWE U MaMAThb, OHU HUKOIJ1a Obl HE M300peiy TaKOro MOHATHUSA,
KaK BpeMs U CKOPOCTb.

Cnedoseamenvno, 6 npupooe Hem @pemMeHu U Mamepus cy-
wiecmeyem 6 6e4HO OJIAUEMCA HACIOAULEM.

PaznuuHoe TedeHne BPEMEHU B Pa3HbIX CUCTEMAaxX OTCUETA 110
JDKEHAYYHOH TEOpUH OTHOCHUTEIBHOCTH IMpECTaBIsieT co0oil Open
YUCTEUIIEN BOAbI, KOTOPBIA CTAHOBUTCS OYEBUIHBIM, CTOUT TOJIBKO
monpoOoBaTh OCMBICIUTE YTBEPXKAEHUE, uTO: "B cucreme A mpoxo-
IUT OOJIBIIIE BPEMEHH, YeM B cucteme b, 3a 01HO 1 TO ke Bpems .

bonee Toro, cucteMsl ¢ 3aMEVICHHBIM MM YCKOPEHHBIM Te-
YeHHEeM BpEMEHH, TOJIKHBI ObUTH OBl MCUE3aTh U3 BUY, TaK KaK HU-
KTO M HUKOT/Ia HE BHJIE] OJJHOBPEMEHHO IpoIuioe u oyayiiee. s
TOT0, YTOOBI BO3BPATUTCS Ha3al K MPOIIOMY COCTOSHUIO KaKOTro-
1100 mporiecca, ero HeoOX0AMMO 3aIyCTUTh B 00paTHOM HaIlpaBJie-
HUHU, YTO COBEPIIEHHO HEBO3MOXXHO, TaK KaK MPOTUBOPEUYUT BTO-
poMy Hauany TepMOJAMHAMUKH.

A crnenoBaTenbHO, Takas Qu3ndeckas KaTeropus, Kak BpeMs,
B MIPUPOJIE HEBO3MOKHA U MEpPEMEILIEHNE B MPOILIOe UK Oyayiee
BO3MO>KHO JIMIIIb B HAllIEeM BOOOpaXeHUH U B (haHTACTHUECKUX pac-
CKa3ax.

6. DJIEKTPUYECKHIl TOK
M 3JIEKTPOMATHUTHASI HHAYKIUSI

Cpenu TBEPABIX TEI CYIIECTBYIOT KJIacC BEIIECTB, AaTOMBI KO-
TOPBIX UMEIOT OCOOEHHYIO BHYTPEHHIOIO CTPYKTYpY, crernuduye-
CKO€ PACIOJIOKECHHE 3aPSHKEHHBIX AJIEMEHTAPHBIX YacTHII, 00pa3y-
IOIINUX aTOM, 00YCTIOBJICHHOE C(pepUueCcKOl TEOMETPUECH.
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[IpencraBuTensiMi 3TOM TPYIIIBI 3JEMEHTOB, HA3bIBAEMBIX
deppomaznemukamu, SBISAIOTCS METAILIBI - K€J1€30, KOOAIBT U HU-
KeJlb, Y KOTOPBIX B CHIIY OCOOEHHO-
CTE€ BHYTPEHHEro CTPOCHUs, rpa-

BUTAalMOHHBIC II0JIA 06pa303aHH
JIMHEWHO CMCHICHHBIMHU 3JICKTPUYIC-
CKHUMU U HpOCTOI>'I MAar"Hur ABJIACTCA

OOBIYHBIM QJICKTPUYCCKUM HIIO-

aTom d:e[-apomarue'ruka JIEM.

Puc.10 N HecmoTpst Ha TO, YTO B
TBEP/IBIX TEJIaX ATOMBI HE MOT'YT IIEpPEMEIATHCSI OTHOCUTENBHO IPYT
Jpyra M3-3a MOIUHBIX CHJI TPAaBUTALMOHHOTO NPUTSKEHHUS APYT K
apyry, (heppoMarHeTHKd MMEIOT CBOWCTBO HaMarHW4MBaThCSA. To
€CTb B CTPYKTYpPE UX aTOMOB JIOJKEH OBITh 3JIEMEHT, UMEIOIIUI BO3-
MO’KHOCTb IIEPEMELICHHUS], 1aXkKeE €CIIN BELECTBO HAXOAUTCS B TBEP-
JIOM arperaTHOM COCTOSIHUH.

Ha pucysnke (puc.10) n3obpaxena Hanbosee BeposiTHast MO-
JiefIb aTOMa, MMEIOUIas CTPYKTYPY, MO3BOJISIOILYIO aTOMY JIETKO
HaMarHU4YMBaTbhCsl BHEIIHUM MarHUTHBIM I0JIEM. DTOT aTOM Ipea-
CTaBJIsIeT OO0 aTOM B aToMe.

[Tpy HaMarHWMYMBaHUM BHELIHWHA aTOM HENOJBU)KEH, a BHYT-
pPEHHUI IO/ 1eHCTBUEM BHEIIHETO I0JISI MOXKET "TepEeKaThIBATHCS "
BHYTPH, U3MEHsIsI OOIIMN TUNONIBHBIH MOMEHT. Kak m3BecTHO, npu
yZape MarHuT 4YacTUYHO Pa3MarHU4YMBAaeTCsA U 3TO SBJICHHUE TaK K€
JIETKO OOBSACHSCTCS MPEUI0KEHHONW KOHCTPYKIIUEH.

Jluneitnoe cmeujenue >1EKTPUYECKUX MOJIEH aTOMa OTHOCH-
TEJIBHO JPYT Apyra MposiBIsETCs B BUIE HEKOTOPOTO nepeKoca rpa-
BUTALlMOHHOTO noist. U 3T0T nepekoc zpasumayuonnozo nons
OLIMOOYHO HA3bIBACTCS MAZHUMHBIM NOJIEM.
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[Ipu HarpeBanuu ¢eppomMartHeTuka [ria.9], sJeKTpoHbI, MPHU-
JIMITIITAE CO CTOPOHBI TIOJIS TIOJIOKHUTEITBHOTO 3apsiyia, HEUTPATU3yIOT
JUTIONBHBIA MOMEHT W BEIIECTBO TEpsieT MarHUTHBIC CBOWCTBA.

o

[Ipupona, kak MbI BUJTUM, BIIOJTHE

KPNBbIE YOLIBAHWA ANEKTPUHECKUX
npn ac p

IPaBUTALMOHHOFO NONs OGXOHI/ITCH CaMbIMU MHHHUMAJIb-

noreHuuvan

HBIMU U ITPOCTBIMU CPCACTBAMU.

o
2

B cummempuunom tpa-
BUTAIITMOHHOM IIOJI€ TCJia, IIOTCH-
daQ, yajl JII000W TOYKH, KaK B MOJE

" pacoTosime IMOJIOKHUTECIIBbHBIX, TaK U OTpHUIIA-

Puc.11a TEIbHBIX 3aps/IOB, OJMHAKOB H
M03TOMY Pa3HOCTH AIEKTPUUECKUX MOTEHI[UAIOB B JIF000i TOUKE Ta-
KOro ToJisi paBHa Hym0. OJHAKO TaKUX BEIIECTB B MPHUPOJC HE
CYIIIECTBYET, TaK KaK aTOMbI C CHMMETPUYHBIM T'PAaBUTAIMOHHBIM
nojeM B c(eprudecKoil METpUKE BCEICHHOM 00pa3oBaThCs HE MOTYT.

IlosTomy aToMbl JIOOBIX BEIIECTB BCErga HMEIOT
HEKOTOPYIO ACUMMEmpPUI0 TPABUTALIMOHHBIX MOJIEH.

Teopetnuecku B acum-

KPUBLIE YOLIBAHNA SNEKTPUYECKMX Mempu YHOM FpaBI/ITaHI/IOHHOM

noTeHUManos npu nepekoce

TRASHTIMOHAIT. NGAN MoJIe B KOKJIOW €ro TOYKE CYIIe-
CTBYeT HEKOTOpas pPa3HOCTh

noteHuuan ©

dq,
= SJICKTPHUICCKUX IIOTCHIUAJIOB,

00yCJIOBJICHHAsl pa3HOW BEJINYH-

HOU DJIEKTPUYECKUX IIOJEH, KO-

PaccTosHue

TOpas IPUBOAUT K CMEIICHUIO
FRERE 3apsAA0B B IPOOHOM Tele WU K
NOJIIPU3aluH, KOTOpask MPU €ro MepeMeneHuu OCTaéTcsi HEeU3MEeH-
HOM.

D10 moKa3aHo Ha pucyHke (puc.11a), rne muHNN rpaduka
CMCIUICHHI 110 OCHU ITOTCHIINAJIOB Q
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[Ipu aBM>XeHUU MPOOHOTO Tela B HEPEKOUIeHHOM TPaBUTA-
UOHHOM TI0JI€ (MAZCHUMHOM), TIE PIECKTPUUYECKHUE OIS JTUHEUHO
CMEUIEHbl OTHOCUTENBHO JIPYT APYra, pa3HOCTh 3JIEKTPUUECKHX I10-
TEHLIMAJIOB OT TOYKU K TOUKE U3MEHSETCS, B PE3YJIbTATE YETO B HEM
BO3HHMKAET JBUKEHUE JICKTPUUECKUX 3aPsII0B WM SJIEKTPUUECKUM
TOK.

OT0 siBiieHUEe B (U3UKE HOCUT Ha3BaHUE ITEKMPOMAZHUM-
HOUl unOyKyuu v 1okazaHo Ha rpaguke (pucrollb), rae auauu cme-
nieHsl Mo ocu R. OTo mo3BosisieT Tak ke JIETKO 00bSICHUTDH MPUHIUT
paboThl, TaKk Ha3bIBa€MbIX, YHHUIOJSPHBIX TE€HEpaTopoB 0Oe3
IMPUBJICYCHUS] TICEBJOHAYYHOM TEOPUU OTHOCHUTEIBHOCTH WIH
Kakux-To Muduueckux cui Jlopenua.

To 00CTOATENBCTBO, YTO MATHUTHOE TIOJIE — 3TO MEPEKOIICH-
HO€ TPaBUTAIMOHHOE TT0JIe, 00Pa30BAHHOE JIMHEHHO CMEIIEHHBIMU
ANEKTPUUYECKUMU TOJISIMH, JIETKO J1I0KA3bIBAETCS MPOCTHIM 3KCIEPH-
MEHTOM.

B snexTpoHHO-TTy4eBOl TpyOKe, JIEKTPOHHBIN JTyd OTKJIOHS-
€TCs DJIEKTPOCTATUYECKHUM I0JIEM IUIOCKOIO KOHJEHCATOpa, OTTal-
KHUBasICh OT OTPUIATENILHOM U MPUTATUBASICH K MOJOKUTEIHHON 00-
KJIaJKe. DTO MOKa3aHo Ha pucyHke (puc.12a). Eciu ke oTKIoHSIO-

IIYIO CUCTEMY BBIIIOJTHUTE IO CXEME
| +

; pucynka (pmc.12b), ¢ nByms mna-

== a. paMH BEPTUKAIBHO OTKJIOHSIOIIHUX

skpa AJIEKTPOJIOB, UMUTUPOBAB TMEPEKOC
rPaBUTALMOHHOTO TMOJs, TO IUIOC-
KOCTb OTKJIOHEHHMSI 3JIEKTPOHHOTO
ny4a Oynet noépHyTa Ha 90 Tpany-
Puc.12 COB.

To ecTb ANEKTPUYECKUMU MOJSIMH JBYX Map BEPTUKAIBHO OT-
KJIOHSIFOIIIUX 3JIEKTPOAOB MBI CO3aéM IMEPEKOC I'PaBUTAIIMOHHOTO
MOJISI UJTK, IPYTUMHU CJIOBAMU MarHUTHOE T0JI€ U AJIEKTPOHHBIN JIyd,
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MIPOXOJIS Uepe3 3Ty CUCTEMY IJIEKTPOAOB, OYAET OTKIOHATHCS 2opu-
30HmanbHo. To ecThb Tak ke, KaKk B JIEKTPOMArHUTHON OTKJIOHSIO-
IIEH CUCTEME.

Tak kak JrOOBIC IJIEMEHTAPHBIE YACTHIIBI COCTOST M3 Oojee
MEJIKUX CyOdRJIEMEHTApHBIX YaCTHI], OHU TaK e 001agaroT, Jubo
acUMMeTpuel, JIMO0 HeOONbIIMM TEePEeKOCOM TPABUTAIMOHHOTO
MOJIsl, B Pe3yJIbTaTe KOTOPOTO MPH JIBUKEHHH B ACUMMETPUUIHBIX
TPaBUTALMOHHBIX MOJISX APYTUX 0OBEKTOB, OHU MPUBOISITCS BO Bpa-
HIEHHUE, KOTOPOE TPAKTYETCS] COBPEMEHHOM HAYKOW KaK CHUH.

Kaxk mumyt B yaueOHHKaX GU3HKH, DJIEKTPUUECKHI TOK — 3TO
MOTOK 3apsDKEHHBIX YacTUIl — 3JIEKTpoHOB. Ho orpomHoe komuue-
CTBO 2JIEKTPOHOB, ABMXXYIIHUXCS B MPOBOJHUKE, MPEICTABISIET CO-

001 MHOXKECTBO MapajlICIbHBIX TO-
KOB, KOTOpBIE IO 3aKOHY MPHTSIKE-
HUS TapajyIeNIbHBIX TOKOB OyIyT
CTATUBATbCS B TOHKUU IIHYp, IIPO-
XOISALIMI 110 UEHTPY IPOBOJIHUKA.
B »sTOoM ciydae HHMKakoro
AIEKTPUYECKOTO TOJS BOKPYT IMPO-
BOJIHMKA HaONI0/aThCs HE JOJKHO,
TaK KaK OHO B CHITY 3aKOHa OOpaTHBIX KyOOB OYEHB OBICTPO YOBIBACT

Puc.13

C PacCTOSIHUEM U K TOMY K€ OUYE€Hb CUIIbHO SKPAaHUPYETCSI aTOMaMH
IIPOBOAHMKA, OKPYXAIOLUIMMH TOKOIIPOBOAAIIMHI "IIHYp".

MexaHu3M CTATHBAHUS IBUXKYIIIXCS 3apsiaoB (puc.13) o0y-
CJIOBJIEH MX BOJIHOBBIMHM B3aWMOJAEHUCTBUSMM MJIIM PA3HOCTBIO CKO-
pocTel BOJTHBI, KOTOpasi 3aBUCUT OT HANPSHKEHHOCTH WIIM "'TUIOTHO-
CcTU" rPAaBUTALMOHHOTO MOJIS1 B KOTOPOM JIBHXKETCS 3apsl U €r0 CKO-
pocTH.

doxkycupoBka 3eKkTpoHHOr0 Jyda B DJIT 00ycnoBneHa Tem,
YTO Ha (POKYCHUPYIOUIHI IEKTPO]] MOAAETCS BBICOKOE HANpsHKEeHUE,
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YBEJIMYHUBAIOLIEE CKOPOCTH 3JIEKTPOHOB. M ueM BbIllIe UX CKOPOCTb,
TEM TOHBIIIE JIyY.

B meépovix nposoonuxax nekmpuuecKuii mox npeocmae-
aem co00ii 06a 6CMPEYHLIX NOMOKA 3aPA006 PA3HO20 3HAKA, O6U-
AHCYUUXCA C YCKOPEHUEM, KaMHCObLL U3 KOMOPbHIX, 6 CUly 3aKOHA
NPUMAIICEHUA NAPANIEIbHBIX MOK0S, CIMPEMUMCA 3AHAMb Me-
CMo 6 yeHmpe npoeoOHUKA.

Ho Ttak kak camu 3apspKeHHBIE YaCTUIIBI MaTepUANIbHBI U
HENPOHUIAeMBbl, a TMOJISI Pa3HbIX 3apsSA0B HA00OPOT MPOHUIIAEMBI
IpyT IJid Apyra, TO UX BCTPEYHbIE MOTOKU 3aKPyUMBAIOTCS CIUPA-
JBIO0 BOKPYT JIpYT Apyra. B aToMm ciiydae 3aKkpy4yeHHBIE IOTOKH 3a-
PAIOB B COUPAIAX OyAyT CTPEMHUTHCS K TOBEPXHOCTH IIPOBOIHUKA,
YTO U MOATBEPHKAAETCS OMBITOM.

U B 3TOM %€ citydae BOKpPYT MPOBOJHHUKA C TOKOM HOSIBUTCS
nepexkoc TPaBUTALMOHHOTO TOJSA (MaZHUMHOE RoJe), KOTOPHII
MO>KHO OOHApPYKUTh C TIOMOIIIBIO CTPEJIKU KOMIIaca.

[Ipu mepemeHne HampaBieHUs TOKA, HAMpaBIECHUE MEepeKoca
U3MEHUTHCS U MarHWTHAs CTpeJIKa OTKJIOHUTCS B APYTYIO CTOPOHY.

[Ipu npoxok1eHnu 1o MPOBOJHUKY MEPEMEHHOTO TOKa, IMO-
TOKU 3apsi/10B MEHSIOT HalpaBJeHUE IBUKEHUS U, COOTBETCTBEHHO,
MEHSIeTCSl HallpaBJICHHE BpAallleHUs CHOUpPaJeil, YTO MPUBOIUT K
OBICTPBIM U3MEHEHHUSM TEPEKOCca U BO3ZMYIICHUIO TPAaBUTAIITHOHHOTO
M0JIsI BOKPYT TPOBOJIHUKA U PACTIPOCTPAHEHHIO 3TUX BO3MYILICHH B
BUJIE TPABUTALIMOHHBIX BOJH, KOTOPBIC B (PU3UKE HA3BIBAIOTCS J/1€K-
MPOMAZHUMHBIMU VI PAOUOGOTHAMU.

OTU rpaBUTALMOHHBIE BOJHBI BOKPYT NMPOBOJHUKA C Tepe-
MEHHBIM 3JIEKTPHUUYECKUM TOKOM, UMEIOT C(HepUUECKYIO TharpaMmMy
HAIPaBJIEHHOCTH U 0CIabeBalOT C PacCTOSHUEM IO 3aKOHY 00part-
HBIX KBaJpaToB.

IIpumeuanne! Cywjecmeosanue ecmpeunvix nomoKos 3apa0oe
00yC1061€HO MeM, YUMo 6 MAmepuanax 0ObIYHBIX NPOGOOHUKOE 6Ce20a
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npucymcmeyem He3Hauumeilbnoe Kojiuuecmeo uwacmuy C nojoicu-
mMenvHoUl acummempueii ZpasumayuOHHBIX noaell — NPOMOH08. InekK-
MPOHbBL U RPOMOHBL, RPUMALUBAACH OPY2Z K OPYy2Y, 00pa3yiom Heumpaiv-
Hble Yacmuusl, Komopbole HAXO00AMCA 8 MEHCAMOMHOM npocmpancmee
eeuiecmea. KOZO(ZP(BHOCI’”I) nomeHuual06 6HeWHe20 UCmMmoO4YHUKda 371eK-
mpuiuecKoco moka paspsleaem ux, OH Ha4unarom oguzamuvcs 6 npomu-
GONOJI0NHCHBIX HANDABICHUAX, co3oasas ecmpeuHbvle nOmoKu 3(1]”1008.
C 3Toii TOUKH 3peHHUs MONMPoOyeM 0OBICHUTh MEXaHU3M BO3-

P HUKHOBCHHUS TOKa CaMOHWH-
p dP(-)=P,P,
p—- dP(#)=p P, | AyKuuu. Korza K KoHIam
dP=P,.P
P, ¥ | mpoBogHuka (puc.14) npu-
Pt = : L | JIOKEHO HampspKEHHE, B HEM
0. - —
| HAYMHACTCA ABMKECHUE 3aps-
" npoBOOHWUK
# ? + JIOB. DJIEKTPOHBI JIBUKYTCS
—_—
110 HAPaBJIEHUIO K MOJI0XKH-
Puc.14

TEIBHOMY IIOJIIOCY HCTOY-
HUKQ, IPOTOHBI — K OTPULIATEIILHOMY.

Tak Kak IIOTOK IIPOTOHOB, B CBSA3U C OTPULIATEIILHON aCUM-
METpPUEN BELIECTBA HAIIETO MUPA, HUYTOXKHO MaJl U JINIIb HE3HAUU-
TEJIbHO YMEHBIIAET PAa3HOCTb DJIEKTPOHHBIX IOTEHIIMAIOB, TO MBI
OyzeM paccMaTpuBaTh TOJBKO JABHXKEHHE dJIEKTPOHOB. M XOTs HU-
YTOXKHBIA MOTOK IPOTOHOB SIBJISIETCS] IPUYUHOMN 3aKPY4YHBAHUS I10-
TOKOB 3apsI0B B CIIUPAJb, [UIsl HAC 3TO ITOKA HE NUMEET 3HAYCHHUS.

OJNEKTPOH, IBUTASCh K IOJOKUTEINBHOMY IIOJIOCY HCTOY-
HUKA TOKa, HENPEPBIBHO YBEINYUBACT CBOIO CKOPOCTB M3-3a IMOCTO-
SIHHO yBEJIMYMBAIOLIEHCsl, cOraacHo 3akoHy KyiioHa, cuibl mpuTs-
JKEHU.

N3-3a 3TOM pa3HUIIBI CKOPOCTEH JIEKTPOHOB HA IIPOTUBOIIO-
JIO’KHBIX KOHLIAX IIPOBOJIHMKA, BO3HUKAET Pa3HOCTh UX KOHLIEHTpPA-
uuid win pazHocts noreHuuanoB dP.=P2 —Pi1. 13 He€ BbunTaercs
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pa3HOCTh MOTEHIMAJIOB, CO3/IaBaéMasi BCTPEYHBIM JIBH)KEHUEM MPO-
TOHOB dP+)=P3-P1. Pe3ynbTupyromas pasHOCTh NOTEHIIMAJIOB OIpe-
nensiercst hopmynoit dP=P2-Ps.

[Ipy OTKIIFOUEHUM MCTOYHMKA TOKA, MOJA IAECHCTBHEM 3TOM
pa3zHocT noteHuuanos dP, a51eKTpoHbl, HAKONMUBILIMECS B OTpPHULIA-
TEJILHOM KOHIIE TPOBOIHUKA MPOI0HKAIOT JIBHXKEHHE TTO MHEPIUU K
MOJIOKUTEILHOMY KOHITY M HaKaIUIMBAIOTCS B HEM, CO3JaBasl yiKe
HECKOJIbKO MEHBIITYIO0 OOPAaTHYIO pa3HOCTh MOTEHIINANIOB. B pe3ynb-
TaTe NEeUCTBHS ATOM 00paTHOM Pa3HOCTH MOTEHIIMAIOB, JIEKTPOHBI
CHOBa HAYMHAIOT JIBUTAThCsI B OOpAaTHOM HAIPaBJICHUHU U MPOIIECC
MOBTOPSIETCS.

[Toce HECKOJIBKUX 3aTyXarOIINX KOJIeOaHUH, 3aBUCSIIIUX OT
JUTMHBI TTPOBOJIHUKA, KOHLEHTPAIUs 3JIEKTPOHOB BHIPABHUBACTCS U
TOK IIPEKpaIaeTcs. ITOT TOK B 3JIEKTPOAMHAMUKE U Ha3bIBACTCS TO-
KOM CaMOMHYKIIWU.

Ecnu psgom ¢ mpoBOAHUKOM IMOMECTUTH (peppOMarHUTHBIH
MaTepuai, TO Iepruoa KoieOaHuil yBEeIUIUTCS U3-3a TIOTEPh HAa Tie-
pECTPOMKY CTPYKTYp ero aromoB. OTCroia MOKHO CAeNaTh BBIBOJ,
YTO TPH MPEKPAIICHUH TOKA, JICKTPUIECKUE KOJIeOaHUsI BOSHUKAIOT
HE M3-32 U3MEHEHHSI HEKOeTO MU(UYECKOT0 MarHUTHOTO TIOJISI, a TI0
COBEPIIECHHO JIPYroi NMPUYMHE U YTO HUKAKOE€ MarHUTHOE TOJIE, HU-
KAaKOTO y4acTus B MPOLECCE HE MPUHUMAET.

A cnenoBaTenbHO HHUKAKOM MAarHUTHOM COCTaBISIOIIEH B
AJIEKTPOMATHUTHBIX BOJIHAX HET. EcCTh JBE 3JIEKTPUUYECKHUX
COCTaBIISIONINX, 00YCIOBICHHBIX BOJTHAMHU B JIEKTPUYECKUX MOJISIX
MPOTUBOIIOJI0KHBIX 3HAKOB, cMeNIeHHbIX Ha 180 rpagycos.

A nomomy HUKaKou 3J1eKmpOMAZHUMHOU CAMOUHOYKUUU,
MaK xHee KaK u camozo MazHUmHo20 nojsa He cyuiecmeyem.
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Bricokoi KOHIIEHTpAIMEH AIEKTPOHOB TaK K€ 0OBIICHAETCS
U TOT (aKT, YTO HUTh HAKAJIUBAHUS JAMIIOYKH YacTO TIEpPEropaet
OKOJIO OTIOPHOTO 3JIEKTPOJIa C KOTOPOTO B MOMEHT BKJIFOUCHHSI T10-
CTYMAIOT AJIEKTPOHBI, XOTS JIOJDKHA OBl IEperopaTh MOoCpeIuHe, TakK

IU SJICKTPOAbI UI'PAIOT POJIb
Unp ) =2 TEIJIOOTBOAA.
Ul 4 IIpu xoHTaKTE Be-
g ECTB (METAIOB) C pas-
JIMYHOW BEJIMYMHOUN OTpH-
LATEeJIbHON ~ aCUMMETPHUH
aTOMOB, MEXJIy HUMU
—
obnacre ¢ Manon o6nacTb ¢ Gonbwon BO3HHUKACT HEKOTOpasd
oTpUlaTenLHoR oTpULaTenLHON
AcUMMETpUEN (+) acuMmeTpUen (=) Pa3HOCTh JDJICKTPHYCCKHUX

Puc.15 MOTEHIMATIOB  (TMOTEHIIH-

aJbHBINA Oapwep (puc.15)).

[ToaToMy npu MPOXOXKIAEHUHU TOKA YEpe3 TAKOW KOHTAKT B
OJHOM HAaIlpaBJICHUH, 3Ta PA3HOCThH MOTEHIIMATIOB CKJIA/IBIBAETCS C
Pa3HOCTHIO MOTEHIIMATIOB UCTOYHUKA TOKA, & B APYroM JEUCTBYET
MPOTUB HEE, UTO MPUBOAUT K PA3IUYHON BEJIMUYMHE TOKA, MPOTEKa-
IOIIIETO YePe3 KOHTAKT, 3aBUCSIIYIO OT €ro HalpaBJICHHUS.

JlpyruMu cioBam, JTIOObIE KOHTAKTHl METAIJIOB C pa3iind-
HOW BETMYMHON aCHMMETPHUU O0JIAJAIOT CIA0BIMU "BBITPSIMUTEIb-
HbIMU" CBOMCTBaMHU, 3aBUCSIIMMU OT BEJIMUMHBI KOHTAKTHOM pa3HoO-
CTU MOTEHIMaNOB. W Takre KOHTAaKThI TaK K€ SIBISIOTCS UCTOYHU-
KaMU 3JIEKTPUYECKOr0 TOKA, KOTOPBIN 3aBUCUT OT pa3HOCTH OTPHIIA-
TETLHON aCHMMETPHUU KOHTAKTHUPYIOIIMX BemecTB. VX B ¢usnke
Ha3bIBAIOT AyieMeHTaMu [lenbThe.

KoHTaKThI ¢ 0OJIBIIION, TEXHOTOTUYECKH CO3aHHOM, pa3HO-
CTBIO aCUMMETPHUH, CO3JAIONINe OOJBIIYI0 KOHTAKTHYIO Pa3HOCTh
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MOTEHITMAIOB (TOTEHIIMAIBHBINA Oapbep), Ha3bIBAIOTCS TIOTYIIPOBO/I-
HUKOBBIMH TMOAAMH, TOK YEpe3 KOTOPbIE, B IPEEIax 3TOro MOTEH-
UAIBbHOTO Oapbepa, MOXKET TeYb MPAKTHUYECKU TOJBKO B OJHOM
HallpaBJICHUU.

[Tpu moaKIIOUYEeHNH UCTOUHUKA MUHYCOM K O0JIACTH C MAJIOH
OTpUIATENEHON cuMMeTpuei (p), 0003HAYEHHON MajbiM 3HAKOM
MHHYC, JJICKTPOHBI JIETKO IIPOHMKAIOT B HEE IOJ IEHCTBUEM HE-
00b110M pa3HOCTH NOTEHIMATIOB Umin, TOTOMY UTO CHJIBI OTTAJIKH-
BaHMs cnaObl. [Ipu nBM>KeHNM B 30HE (P) OHHU YCKOPSIIOTCS U TIPHOO-
pEeTar0T KHHETUYECKYIO YHEPTUIO 1151 IPEOIOJICHHS] CUIT OTTAJIKUBA-
HUSI DJICKTPOHOB, COACPIKAIIMXCS B 30HE (N).

Ecnu ux ckopocTe mpu JBHKEHUU B 30HE (P) HOCTUTHET
300000 kM /cek, TO BO3HUKHET cBeueHue BapuiioBa-UYepeHkoBa u
JINOJ1 TIPEBPAIITAETCS B CBETOUOI.

Takum oOpazom, AJis TPEBpAIICHHUS TUOJA B CBETOIHUO/,
30Ha (P) MOJDKHA OBITH JOCTATOYHOW HIMPUHBI, JUISL TOCTHIKEHUS
DIIGKTPOHAMH CBETOBOM CKOPOCTH, a 30Ha (n), HA0OOPOT OJDKHA
OBITH IOCTATOYHO TOHKOM, YTOOBI MpH €€ MPOJETe, CKOPOCTh DIIEK-
TPOHOB YMEHBIIAJIACh HE3HAUUTENbHO. OTCIOa CIeAyeT, YTO YeM
mupe 30Ha (P) ¥ TOHBIIE 30HA (N), TEM U3ITyYeHUE 00JIee KOPOTKO-
BOJIHOBOE. T0O €CTh CIBUHYTOE K CHHEMY KOHILYy CIEKTpa.

[Tpu MoOAKITIOYEHNH UCTOYHHKA TOKa MUHYCOM K OOJIacTH ¢
OOJBIION OTPHUIATENLHOW acUMMeETpHe (n), 0003HAUYEHHOUN 00JIb-
[IMM 3HAKOM MHMHYC, JICKTPOHBI UCTOUHHUKA HE MOTYT IPOHUKHYTh
B He€ 13-32 OOJBIINX CHJI OTTATKUBAHUS, U TOK, (€CJIU Pa3HOCTh TO-
TeHuanoB He npesbimaer Unp), B 3TOM HampaBlieHUU 4epe3 KOH-
TaKT HE MPOXOUT.

[Tpuyem s1eKkTpoHBI U3 001acTH (P), 0003HAYCHHONW MaJIbIM
MUHYCOM, YXOJAT K MOJIOKUTEIHHOMY MOJIIOCY UCTOYHHUKA, 00STHSIS
ATy 00JIaCTh IIEKTPOHAMH M COOTBETCTBEHHO OXJIaXK 1ast e€. ITo, TaK
Ha3biBaeMblll "IPdexT IleabThe", HA KOTOPOM OCHOBaHa paboTa
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MOJTYNPOBOTHUKOBBIX XOJOAUIBHUKOB. [IpryeM 4acTh 371€KTPOHOB,
HaKOIMMBIIMXCS B KpaliHeW (TIpaBoOM MO PUCYHKY) 00JIaCTH 30HHI N,
MOBBIIIAET ACHMMETPHIO €€ aTOMOB U COOTBETCTBEHHO HAMPSIKEHUS
npobosi. Takum 0Opa3om, HampspKkeHHe po0ost OYJET 3aBUCETh OT
IIMPUHBI 30HBI N.

HeGonp1rast 4acTh JIEKTPOHOB, MPOHUKIIIUX Yepe3 30HY N B
30HY P, CO3JIaeT TOK yTeukH. [Ipu npesbiieHun 00paTHOM BHEIIHEH
Pa3HOCTHIO MOTEHIMAIOB MOTeHIMATLHOTO Oapbepa Unp, B CBSI3U C
OOJIBIIION KOHIIEHTpAITUEH AJIIEKTPOHOB B OOJACTH aHOJA, SIBIISIO-
IIMXCA TaK K€ U HOCUTEIIIMU TEIIa, TPOUCXOINUT, TAK Ha3bIBAEMBbIH,
TETJIOBOM MpoOo# [1i1.9] ¥ BBIIPSAMUTEITLHBIE CBOMCTBA KOHTAKTA
TEPAIOTCA.

Ecnu anogHast 061acTh KOHTAKTa YCTAaHOBIIEHA HA TEIIIOOT-
BOJIC W MPOOOI HE MPUBOIUT K Pa3pyIICHUIO KOHTAKTa, TO TOCIE
CHATHS BHEIIHEN Pa3sHOCTH MOTEHUMAJIOB, CBOMCTBA KOHTAKTa BOC-
CTaHABJIMBAIOTCS. DTO SBJICHHUE UCIIOJIb3YETCS B CTAOUITUTPOHAX.

Ha rpaduke mokazano pacnpe/eneHne mOTEHIIHAIOB U CTa-
HOBHTCSI TIOHATHO, MTIOYEMY TaKOW KOHTAKT MPOBOJUT TOK B OJTHOM
HaIMpaBJICHUH, MOKAa3aHHOM CTPEIKOW. 3/1eCh HampaliuBaeTcsl aHa-
JIOTHS C HAKJIOHHOM MJIOCKOCTBIO.

Hpumeuanue! Tax kax 6 npupode Hem Huuezo GUPMYATLHO20
Ui MHUMOZ20, 00vACHEeHUue y'-léHblMll MeEXAHUIMA NPOMEKAHUA MOKA
uepes, maKol KOHMAaKm, Ha3bléaemulil N-p NEPExXo0oM ¢ ROMOUbIO He-
cyuecmeyrouux "'ovipok'’, cosepuieHHO HecocmoamebHO, U A6AAemcs
MAaKoul yece Yyuivio, KaK 2pasumayuoHHblil KOAIAnc Unu KaK 603HUKHO-
6eHUe 6 BAKYYME HEKUX SUPMYATIbHBIX YACIMUY WU K8AHMO8 IHEPIUU.
Jroovie 63aumooeiicmeus 6 npupooe — IMo 63auUM0OOeiicmeus He MHU-
MbIX, KAK 8 MamemMamuke uiu 6UPmMyaibHolX, d COBEPUIEHHO PealbHbIX
mamepuaibHblX Yacmuy.

Hcxond u3 BBILIEU3TI0KEHHOIO, MOXHO CHAENATh CIIEIYIO-
I BBIBOJ: TIPOBOJIHUKH — 3TO BEIIECTBA MMEIOIIEe HEOOIBIIYIO
OTPHULATEIbHYI0O ACUMMETPHIO TPABUTALIMOHHBIX TOJIEH aTOMOB, B
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KOTOPBIX 3JIEKTPOHBI MOTYT MepeMeIaThCsl Mo/ AeCTBUEM HEOOIIb-
1101 BHEIIHEN pa3HOCTU MOTEHIUAJIOB.

A M3074TOpPBI, HA00OPOT, 00IaTaAI0T OYEHBb OOJBIION OTPH-
[ATEeNIbHON acMMMeETpUEel, MOITOMY JUISl TOTO YTOOBI 3JIEKTPOHBI
MOTJIH B HAX MEPEMEINATHCS, HY)KHO MPUIOKUTH K HUIM OUY€HBb 00JIb-
IIYIO0 BHENIHIOI Pa3HOCTh MOTEHIHUATIOB. TO €CTh BOIPEKH yTBEP-
KACHUIO O(UIIMATHLHOW HAYKH BCE MPOUCXOAMT C TOYHOCTHIO JIO
HA00OPOT, BEHIECTBA C OOJNBIINM COACPKAHUEM IJIEKTPOHOB — 3TO
U30JISITOPBI, @ C MAJIBIM — IPOBOAHUKH.

N 510 Tak ke Jerko mpoBEPUTh MPOCTHIM ONbITOM. [Tpu npu-
KOCHOBEHHHM K METAINIMYECKOMY MPEAMETY HMEIOIIEMYy Mallyio
aCUMMETpPHIO (HEOOJBINIOE COMEPIKAHUE IJICKTPOHOB), DJIEKTPOHBI
HaIllero Tena OyAayT nepexoauTh (IudyHAUPOBaTH) B METAILI, CO-
3/1aBast ONIYIICHHUE XOJ0/1a.

Ho 370 Henb3s Ha3BaTh SNEKTPHUUESCKUM TOKOM, TIOTOMY YTO
AIIEKTPUIECKUI TOK — 3TO YCKOPEHHOE ABM)XCHUE DJICKTPOHOB, TOJ]
JNEHCTBUEM Pa3HOCTH DIIEKTPUIECKUX TTOTEHITUAIOB. A 3]I€Ch K€ MbI
nMeeM MeUICHHYIO (Y310 SJIEKTPOHOB M3 00IaCTH ¢ OOJIBIIUM
UX coiepKaHHEM, B 00JaCTh C MEHBIIIMM COJAECPKAHUEM.

Hanmo 3ametuts, 4T0 B JIIOOOM BEIIECTBE HUKOT A HE OBIBAET
CcBOOOAHBIX 271eKTpoHOB. OHU BCe Bceraa cBa3aHbl ¢ aromamu. CBo-
0OJHBIC JIEKTPOHBI, B OCHOBHOM, COJIEP)KATCS B TIOTOKE COJHEY-
HOTO U3Ny4YeHUS U B (PU3HKE, U3-3a OOJIBIION CKOPOCTH JIBIKEHUS,
OHHU OIIMOOYHO HA3BIBAIOTCS (POTOHAMHU.

["a3p1, UMeroOLIHE OYEHB OONBIIYI0 ACUMMETPHIO TPABUTAIIH-
OHHBIX TOJIEI aTOMOB, COJIEPKALINX OOJBIIIOE KOJINYECTBO IIEKTPO-
HOB, €CTECTBEHHO SIBJISIFOTCS U30JISITOPAMH.

s TOro, 4TOOBI 3JEKTPOHBI MOTJIM ABUTAThCS B rase, OH
JOJIKEH OBITh CHJIBHO Pa3peXeH, YTO MPUBOAMUT K YMEHbBIIECHHUIO
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KOHIIEHTPALUH 2JIEKTPOHOB WM OOIIEH OTpULATeIbHON aCUMMET-
pHUH, YTO YMEHBIIAET BEPOATHOCTh UX B3aUMOJEHCTBUSA C MOJICKY-
JIaMM Ta3a U yBEJIMYMBACT €r0 IEKTPOIPOBOIHOCTD.

Kuakoct, UMEIOT ropa3l0 MEHBIIYI) aCUMMETPHIO, YeM
rassl, HO OOJIBIIYIO, YeM TBEPABIC TeNa, IOATOMY MEXaHU3M DJICK-
TPOIIPOBOJHOCTU B HUX TOpa3o cioxHee. OH CUIIBHO 3aBUCUT OT
aCUMMETPUN aTOMOB UJIM MOJIEKYJI CAMOM KUJKOCTU U MaT€pUAOB,
U3 KOTOPBIX CHEIAHBbI HIIEKTPOIBIL.

IIpu norpyxeHuu, HapuMep, METAUIA B KUAKOCTb, HMEIO-
IIUX HEOOJBIIYIO PA3HOCTh ACUMMETPHUI IPaBUTALIMOHHBIX MMOJIEH,
IIPOUCXOIUT cienyromee. MONeKynbl XUAKOCTH, HMeS TOpas3zio
OO0JBIIYI0 ACUMMETPHIO IPABUTALIMOHHBIX 110JIEH OTAAIOT U30BITOY-
HBIE JIEKTPOHBI aTOMaM MeTasula.

B pesynbpraTe 4ero acMMMETpUs I'PABUTALMOHHBIX IOJIEH
aTOMOB METaJlJIa YBEJIMYMUBACTCS, CWJIbl IIPUTSKCHUS MEXAY HUMHU
YMEHBIIAIOTCS U OHU HAYUHAIOT OTPBIBATHCS OT OCHOBHOM MacChl U
IIPOHMKATH B BOAY. TO €CTh METaJll1 HAYMHAET PACTBOPATHCSA B KU-
KOCTH U MHTEHCUBHOCTB 3TOTO Ipolecca OyAeT 3aBUCETh OT Pa3HO-
CTU UX aCUMMETPUH.

Ecnu B3sTH BemecTBa ¢ 0O4E€Hb OOJIBION pPa3HHIICH acHM-
METpPHii, TO MPOLIECC pacTBOPEHUs OyAeT OUeHb UHTEHCUBHBIM. [Ipu
9TOM MBI IIOJIyYUM IIPOCTEUIINN FaIbBAHUYECKHUM DJIEMEHT, TI€ I10-
JIOKHUTEIBHBIM MOJIIOCOM OyneT *KHUAKOCTh. OmnucaHue MOBEICHUS
KOHTAKTOB MEXIY METANIaMH U KUIKOCTAMU TpeOyeT OTAeIbHOM
CTaTbU, B CBSI3U C IIyTAHULIEH, CO3JTaHHON YYEHBIMU, MEXK Y HAIIPAB-
JICHUEM JIBHKEHUS DJICKTPOHOB Y IPUHATHIM B HAyKE HAIIPABJICHUEM
TOKa.

SIBneHME BO3SHUKHOBEHUS KOHTAKTHOM Pa3HOCTH IOTEHIUA-
JIOB MCIOJB3YETCA B TEXHHUKE IIPU CO3JaHUM TepMmomnap. B tepmo-
nape UCHOJIb3YIOTCS METAJUIBI ¢ OOJIBIION KOHTAKTHON Pa3HOCTHIO,
IIPM HarpeBaHUU KOTOPOrO0 ACUMMETPHs I'PABUTALMOHHBIX IOJIEH
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aTOMOB BEILECTB, BXOIAIMX B TEPMOIIAPY, YBEIUUUBACTCS HE OIU-
HakoBO. TO e€cTh 3TH MeTaJUIbl JOJDKHBI 00J1a71aTh Pa3HOU IIEKTPO-
MPOBOJHOCTBHIO. A BJIEKTPOMPOBOJHOCTh — 3TO TO K€ CaMOE, YTO U
TEIIONPOBOIHOCTb.

[pumeuanne! Huenno nepekocel 2pasumauuoHHbIX noJell 36e-
Hbee OTUHHBIX op2anuyeckux monaekyn pesunst, /ITHK u mnozux opyzux
6bICOKOMONIEKYTIAPHBIX COCOUHEHUT, AGNAIOMCA NPUUUHOI CEOPAYULA-
HUA UX 8 cnupanu, KOMopsvle U RPUOAIOM IMUM 8eULECINEAM CEOIICINEa

ynpyzocmu.
Heksk

Ilepekoc TpaBUTALIMOHHOTO MOJS 3€MIIU (MazHUMmMHOE noue),
O6YCJ'IOBJI€H KPYTOBBIM JABUKCHHUCM 3apPAKCHHLIX YaCTHUIL] COJIHCY-

cGpascaanne HOT'O M3JIyYECHUS, 3aKPYUEHHBIX
Aonn Semnu //:_:—._?‘\ CYTOYHBIM BpalIeHHEM 3€MHOM
- ' armoc(epsl  (puc.16). Takum
Wity 06pa3zoM, 3eMIs HaXOIUTCH,
§ + Kak Obl, BHYTPH JIBYX OOBIYHBIX
: KaTyIIEK ¢ TOKOM, 10 OIHOM W3
r:::““"”'A - KOTOPBIX J(BUKYTCS OTPHIIA-
Puc.16 TEIBHbIE 3apsIbL, & [0 JAPYroM -
HOJIOKUTENBHEIE.

OTU TOKHM CO3AAal0OT BOKPYr 3eMJIM JBAa MAarHUTHBIX TOJS,
HapPaBJIEHHBIX HaBCTpeuy Apyr apyry. [Ipuuém, Tok BO BHyTpeH-
Hell KaTyllKke O4YeHb Mall U 00pa3oBaH MPEUMYILECTBEHHO TSHKE-
JIBIMH, TOJIOKHUTENHFHO 3apsDKEHHBIMH YacTUIAMU — IMPOTOHAMH, a
BO BHEIIHEH — Oosiee JIErKUMH, OTPUIIATEIbHBIMU — DJIEKTPOHAMH.

OTH TOKH M 00pa3yIoT, TaK Ha3bIBAEMbIC, PAOUAYUOHHbBIE NO-
Aca. Pe3ynbTHUpyoliee MarHuTHOE 110JI€, €ro MOJIIPHOCTh U HaIps-
XKEHHOCTD HANPSAMYIO 3aBUCST OT TOTO, KAKHE 3aps/Ibl IpeodIagaoT
B IIOTOKE M3ITy4EHUSs, TOJIOKUTENIbHbBIE I OTPULIATEIbHBIE.

ITo HanmpaBneHHIO BpanieHusi 3eMJIM, MOKHO JIETKO Ompeze-
JUTh, YTO B U3JIyYEHUHU MPe0oOsIaatoT OTpUIaTeNbHbIE 3apsabl. Tak
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KaK Harra 00JIacTh BCEJICHHOW UMEET OTPUIIATEIILHYI0 aCHMMETPHIO
aTOMOB BEIIECTBA, MTOTOK MOJIOKUTEIBHBIX 3aPsAI0B HUUTOXKHO MaJl.

IIpumeuanue! Eciu 6b1 cooepircanue noaoxcumenabHovlx u ompu-
UAMENbHBIX 3APA0OE 8 NOMOKE UIYUEHUA ObLIU PAGHbL, NOIAPHOCHU
"mMaznumnuix'' noneit, oopazyrouwuxca npu ux Oeudicenuu, ovlau Ovl
PABHBL U RPOMUBONOJI0NCHBL. B pe3ynvmame 3mozo onu ckomnencupo-
eanu 0wl Opyz Opyea u niaanema 6000uie 0bl He UMENA «MACHUMHO20
noas».

Kak mpaBuo, mnaneTsl, He UMeroIIe atMmocdep, He UMEIOT |
MAarHUTHBIX MOJIEH, B CHUIYy TOTO, YTO TPACKTOPUM YACTHI] COJTHEY-
HOTO U3JIYYECHUSI B HUX HE 3aKPYUUBAIOTCA U HepeKoca TPaBUTAIH-
OHHOT'O TIOJISI HE TPOUCXOUT. XapaKTepHbId ToMy npuMep - JIyHa.
OHa TpakTUYECKU HE MMEET aTMOC(Ephl, TOITOMY €€ MarHUTHOE
T10JI€ UCYE3AIOIIE MAJIO.

[lepenostocoBka MarHUTHOTO TMOJIsT 3€MJIM BO3MOKHA JIUIIb
B JIByX ClIy4asX, B CIly4ac M3MEHEHUS COOTHOLUEHHS COAEpKaHUs
MIPOTUBOIIOJI0KHO 3aPSKEHHBIX YACTHUL] B IOTOKE COJIHEUHOTO U3J1Y-
YEHUS UJIN K€ B CITydae U3MEHEHHS HAITPABJIEHUS €€ CYTOYHOTO Bpa-
mieHust. CoBEpIIEHHO SICHO, YTO 3TO a0COMIOTHO HEPEATBHO.

Heob6xomuMo 3aMeTHUTh, YTO COOTHOIIEHHUEM COJCpPIKAHUS
MPOTHUBOIIOJIOAKHO 3aPSKEHHBIX YACTHI] B COJIHEYHOM HW3JIYYECHUH,
JocTUTaroIeM 3emiid, onpeaensercs U MakcumanbHbiil KITJL cos-
HEYHBIX OaTapei.

B ciiyyae paBeHCTBa IOTOKOB MOJIOKUTEIBHBIX U OTpHULIA-
TETBHBIX YACTHUII, COTHEUHBIE OaTtapen BooOIIe paboTaTh HE OYIYT.
COOTBETCTBEHHO, 4YeM OOJIbIlIe pa3HUIIA B WX COJEPKAHHH, TEM
BhIime Oyzaet ux KIT/.

[TonsipHBIEe CUSTHUS TaK YK€ 00YCJIOBJICHBI MOTMAJaHUEM B aT-
Mocdepy 3eMiu MMOTOKOB YacTHI], BEIOPOIICHHBIX MOIIHBIMH COJI-
HEYHBIMHU BCIBIIIKAMU U HMEIOIIUX CKOPOCTh MPEBBIIAIOIIYIO CKO-
POCTh pactnpoCTpaHEHHUs BOJIHBI B I'PAaBUTAIIMOHHOM IIOJie 3eMJIU
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(ceepxceemosyro ckopocmv). IT0 00BIUHOE TIposiBIieHHE d(pdekTa
Basunosa-Uepenkona.

[ToToku 3THX YacTuIl, TPOHUKAS CO ""CBEPXCBETOBOM" CKOPO-
CTBIO B aTMOC(]epy, CO3al0T CBEUEHHE, XOPOILIO BUIUMOE B MOJISP-
HBIX o0nacTsax 3emin. B skBaropuaibHON 007aCTH TPACKTOPUH Ya-
CTHI] OTKJIOHSIIOTCS, 3aKpYYMBAasCh BpalleHueM aTMochepsl, U ya-
CTHIIBI TEPSIOT CKOpPOCTh. [loaTOMY CBeUeHHE B HKBATOPHUATBHBIX
00JacTsX oueHb C1adoe, MPAKTUIECKH HEBUIUMOE TJIa30M.

Pe3kumMu konebGaHUSIMH COOTHOLIEHHS MPOTHUBOMOJIOKHBIX
3aps70B B MOTOKE COJTHEYHOTO U3ITyYEHUS, B PE3yJIbTaTe BCIBIIICK,
00YCIIOBIICHBI, M TAaK Ha3bIBa€MbIC "MarHUTHBIEC" OypH.

A cnepoBareiabHO, HAMBHBIE YTBEP)KICHHUS YUYEHBIX O TOM,
YTO MarHUTHOE TIOJIE sIBIIsieTCs "ry0oit", 3anuiaronieii Hac OT CoJ-
HEYHOHN paguaIiiy, MpoCcTO CMEXOTBOPHBI U COBEPIIICHHO HE COOT-
BETCTBYET JICHCTBUTEIHHOCTH, TOTOMY YTO MAarHUTHOE TOJE TO-
POXKIEHO 3TOU K€ COJIHEUHOM paJualueH.

U oHO camo 110 cebe HACTONBKO CJ1adoe, YTO Y HETO €/1Ba XBa-
TaeT CUJIbI MOBEPHYTH JIETKYIO CTPEJIKY KOMIIaca Ha OCTPUE UTJIBL.

A 1ry0oii siBisieTcst cama ra3oBas atMocdepa TIaHeThl, XOTS
OHa TOKE€ OYEHb CJ1a00 3alUIIAET HAaC, TOTOMY UTO MTOYTH HE 3aJIep-
JKUBAET COJTHEYHOE M3JIy4YeHHE.

HugtoxHas 1075 MOMOKUTETHHO 3apsKEHHBIX YaCTHIL COJI-
HEYHOTO M3IJIy4EHUsI aKTHBHO B3aUMOJICHCTBYS C OTPHUIIATEIIBHO 3a-
PSKCHHBIMU MOJICKYJIAMU BO3/[yXa, YMEHBIIAET aCUMMETPUIO UX
TPaBUTALMOHHBIX TOJIEH, B pE3yJIbTaTe YeTO MOJIEKYIIbI CTAHOBSTCS
TSDKEJIee U CO3/Ial0T HUCXOSIINE TOTOKU X0JI0JHOTO BO3TyXa.

YacTulpl COJHEYHOTO H3Iy4YeHUs, 3apsHKeHHbIE OTpHIla-
TEJIbHO, OYEHb JIETKO IPOHUKAIOT CKBO3b aTMOC(eEpy, Tak KaK Mpak-
TUYECKH HE B3aUMOJICHCTBYIOT C TaK K€ OTPHIIATEIbHO 3apsiHKEH-
HBIMH MOJICKYJIAMH BO3/lyXa, IOCTUTAIOT TIOBEPXHOCTH 3EMIIH,
HarpeBas ¥ yBeIU4HBas €€ OTPULIATEIBHYIO0 ACUMMETPHIO.
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A OT HarpeToi 3eMHOM MOBEPXHOCTH, HArPEBAETCS BO3YX,
co3/1aBasi BOCXOIINE TOTOKH, HABCTPEUY KOTOPHIM UAYT HUCXO/IS-
M€ MOTOKU XOJOJHOTO BO3AyXa, 00pa3ys BO3AYIIHBIE BUXPU —
IUKJIOHBI, aHTULIUKIIOHBI U TOPHA[IO.

7. DJIEKTPHYECKH TOK
B KUJAKOCTAX

B 37011 rimaBe Mbl pacCMOTPUM, KaK BOSHUKAET AJIEKTPUUECKUNA
TOK B )KUJKOCTSAX U IPUHIINN JEHCTBUS TAIbBAHUYECKOTO 3JIEMEHTA.
Kak y>xe Obl10 CKa3aHO BbIIIE, SIEKTPUUECKUM TOK B TBEPIBIX TEJIAX
—3TO B OCHOBHOM JIBH)KEHHE IEKTPOHOB. Tak ke ObL10 TeopeTnye-
CKH 00OCHOBAHO, YTO MPOBOJHUKAMU SIBJISIOTCS BEIIECTBA, UMEIO-
M€ B MEKaTOMHOM IPOCTPAHCTBE HEOOIBIIIOE KOJTHYECTBO DIIEK-
TPOHOB, a AUDIEKTPUKH, HAOOOPOT, BEIIECTBA B MEKATOMHOM IIPO-
CTPaHCTBE KOTOPBIX COACPKUTCS OOJBIIOE KOIHYECTBO DIEKTPO-
HOB, KOTOpPbIE CBOMMU CUJIaMU OTTAJIKUBAHUS MPENSTCTBYIOT MPO-
TEKaHUIO JIEKTPUUYECKOTO TOKA.

[TpoTekanue >eKTPHUUECKOro TOKA B )KUKOCTIX UMEET OoJiee
CJIO’KHBIM MEXaHU3M, KOTOPBIN MBI 3JIECh U PACCMOTPHM.

Kak wm3BecTHO BCe JKMIKOCTH B CHIIY JOBOJIBHO OOJIBIIOH
ACMMMETPHUU I'PaBUTALMOHHBIX MOJIEH MOJIEKYII, SIBJISIFOTCS U30JITO-
paMu. 3a MCKJIIOYEHUEM, HallpUMeEp, PTYTHU, KOTOpasl SIBISETCS Me-
TaJJIOM, T/I€ AaTOMBI HE 00ObETUHEHBI B MOJICKYIIBI.

Bo3bpMém ans Hadana OOBIKHOBEHHYIO Bony. Umcras Boja —
3To u3onsaTop. Ho ecnu Mbl monpodyem u3MepuTh €€ COmpoTHBIIE-
HUE, TO OKaXETCsI, YTO OHA CJ1a00 MPOBOJUT TOK. ITO TOBOPUT O TOM,
YTO B BOJI€ €CTh NMPUMECH, MPUIAIOIINE €1 MPOBOJUMOCTh. Mexa-
HU3M BO3HUKHOBEHHS 3TOM IMPOBOJUMOCTH MbI C€HYacC U PacCMOT-
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puM. Kak yxe ObIJIO CKa3aHO BCE KHUIKOCTH UMEIOT TOPa3ao 00Jb-
IIyI0 ACMMMETPHIO TPABHTAIMOHHBIX TOJEH MOJIEKYN, 4YeM Me-
Tautbl. To ecTh OONbIINI N30BITOYHBIN 3apsi/l.

[Tpn KOHTaKTE C METAIJIOM, H30BITOYHBIEC STIEKTPOHBI U3 KHI-
KOCTH MU GYHAUPYIOT B METAJUT U YMEHBIIAIOT B HEM CHIIBI TIPUTS-
J)KEHUS aTOMOB MeTajllla ApYr K APYry HAcTOJIBKO, YTO OHHU IIOJIY-
YaroT BO3MOXXHOCTh OTPBIBATHCS OT OCHOBHOM MAacCChI AJIEKTPOIA U
MepeTeKaTh B KUIKOCTD.

Jlpyrumu clIoBaMH, METaJT HAYMHAET PACTBOPSATHCS B KUIKO-

[ ctu. [lpu 3TOM KOHUEHTpaLUs
0 >

w Uan=(Qz_Qc) 3JICKTPOHOB B MOJICKYJIAX KU~
{._ . _w‘liﬁes*nl_irﬂrm_ KOCTH YMEHBIIACTCSA, COOTBET-
Q

'z

U — CTBEHHO YMCHBIIIAIOTCSI U CHIIBI
1 ! OTTAJIKUBAHUS, YTO TIPUBOAMT K
00JIETYeHHUIO MPOXOXKICHHS de-

pe3 He€ ANEeKTPUIECKOro TOKa.

ANBETPOTAT A TCIICPb pPaCCMOTPHUM,

KaKk paboTaeT TaJbBaHUYECCKUU
anemeHT (puc.16a). Ecaum mbr
MOTPY3UM B 3JICKTPOJIUT METAUIMYECKUU SJICKTPOJI, MEXIY HHM
BO3HUKHET KOHTaKTHas PAa3HOCTh MOTEHIIMAJIOB, OOYCIIOBIICHHAS

Puc.16a

Pa3HOCTHIO ACHMMETPHIA MX TPABUTAIIMOHHBIX MOJIEH U H30BITOUHBIC
AJIEKTPOHBI M3 AJIEKTPONIUTA HAYHYT HUPPYyHAMPOBATH B METAILI
AJIEKTPO/JIa, CO3JaBask MEKTPUUECKHUI TOK. ITO U €CTh MPOCTEUIINIA
raJibBaHUMuecKuid dnement. [IpaBaa ais TOro 4ToObl CHSTH C HETO
HanpsHKeHUEe, HY)KEH €lI€ OJWMH KOHTAKTHBIM 3JIEKTPOJ JIEKTPO-
JINTA.

Ecnu MbI BO3bMEM B KaU€CTBE €r0 TAKOM e METaJlI, TO MOTy-
YUM €€ OJMH rajJbBaHUYECKUHN 3JIEMEHT, BKIIOYEHHBIA BCTPEUYHO.
B sTOoM ciiydae HUKAaKOro TOKa 3TOT JIEMEHT HE AAacT. 3HAUUT JUIs
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KOHTaKTa C 3JIEKTPOJIMTOM HaM OyJeT HyXeH MarepHall, aCHMMeT-
pus TPaBUTALMOHHOTO TOJIsl KOTOPOro Oy/eT He3HAYUTENIbHO OTIIH-
4aThCsl OT ACUMMETPUU TPABUTAIIMIOHHOTO TOJISI MOJIEKYJI 3JIEKTPO-
auta. To ecTh B psly aKTUBHOCTH OH JIOJDKEH OTTCTOSITH OT IEPBOTO
JOBOJIBHO JAJIEKO. DTOMY YCJIOBHIO OTBEYAET, HAIIPUMED, TpaduT.
HOpr3I/IB €ro B TOT 7K€ 3JICKTPOJIMT, MbI IOJIYYHUM /[IBa I'aJib-
BAaHUYCCKUX J3JICMCHTA, BKJIFOUEHHBIX BCTPCHYHO, HO C pa3JIMUHBIMU
KOHTAKTHBIMU PAa3HOCTAMH HNOTCHIHWAJIOB U COOTBCTCTBCHHO pas-
HbIMU 20c. W Toraa obmast 20c OyneT paBHa UX Pa3HOCTH, Ha Tpa-

(1)I/IKG U3J‘I.=(QH - Qrp.).

Camoe MHTEpECHOE, YTO y TAJIbBAHUYECKOT0 AJIEMEHTA HET MO-
JIOKUTENIBHOTO T0Jf0ca, 00a OHM OTpUllaTelbHble. TOK WU ABMXKE-
HUE DJIEKTPOHOB OyIET MPOUCXOIUTH OT MOIIOCa C OONBIIUM OTPHU-
LATEJIbHBIM IMOTEHIMAJIOM, K MOJIFOCY C MEHBIIUM OTPHULATEIbHBIM
MOTEHIHAIOM. TO €CTh OT LIMHKOBOTO IEKTPOAA K yrojlbHOMY. To
€CTb 371€Ch OITATh CYIIECTBYET aHAJIOTUS C PA3HOCTBIO YPOBHEM. ..

8. Huepuus
¥ onmmoOxa HerotoHna

[ToHsATHE Macchl B COBPEMEHHOM (DU3UKE SIBIISICTCS OJTHUM U3
KJTIOYEBBIX (PyHIAMEHTAIBHBIX MMOHATUH. B 3TOH ri1aBe Mbl yBUINM,
4TO (PyHIaMEHT 3TOT MOCTPOEH M3 mecka... Kak HaMm roBopuT u-
3MKa, BEC TEJa ONPEAEIAETCS CUIION IPABUTALIMOHHOTO IIPUTSKEHUS
K 3emue.

U Bec 3TOT OymeT 3aBUCETh OT BBICOTHI, HA KOTOPOM pacto-
JI0KEHO TEJI0, IMOYTH B COMVIACUU C 3aKOHOM "'BCEMHPHOTO" TATOTE-
HuA nenymku HerotoHa.

Teno cOpormeHHOE co cTOJa BCEera naiaeT Ha MoJl, HO HUKO-
raa Ha notosok. Kak Bbl tymaere, nouemy? /la moromy 4to Ha oy
CHJIa IPUTSDKEHHs OOJIbIlIe YeM Ha BbicoTe crousa. M emé Oounblie,
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YeM Ha BBICOTE MOTOJKA. Eciiu OBl CHITBI MPUTSKEHUS ObUTH OJMHA-
KOBBI, TeJIO HUKyZAa Obl HEe maaano. B aTom jerko yoenurcs, mosio-
’KUB MSIYMK HA TOPU30HTAIBHYIO IOBEPXHOCTD.

OH HUKyJa HE TOKAaTUTCA, TaK KaK CHIIbI IPUTSDKEHUS B JIIO-
00l TOYKE TOPU3OHTAIBHOHN TUIOCKOCTH — OJWHAKOBBL. Ho cTouT
JUIIb CJIeTKa HAKJIOHUTH MJIOCKOCTh, KaK Ha HEH MOSBATCS y4aCTKHU
c OoIbIIIeH CUION PUTSHKEHUS. DTO YIACTKH, HAXOISAIIHECS OJIHKe
K MIOBEPXHOCTH 3EMIIH.

Bo3HHKHET pa3HOCTh YPOBHEH U, CIIEIOBATEIIHLHO Pa3HOCTh
rPABUTALMOHHBIX MOTEHIUAJIOB, MOJ IEHCTBUEM KOTOPOU, MSYHUK
MOKATUTCSI B CTOPOHY HakjIoHAa. Y yeMm Gosibliie yroy HaKjIOHA, TEM
BbIIIE OYJIET CKOPOCTh ABM)KCHHUS.

COpocuB rpaMMOBYIO APOOUHKY H IYI0BYIO THPIO CO CTOJIA
MBI YBUJIMM, 9TO OHU YIaJAyT OJHOBPEMEHHO, TaK KaK MaJiaTh OyayT
C OJJMHAKOBOW CKOPOCTHIO, HE CMOTPSI HA TO, UTO TUPSl NPUTSITUBA-
etcs 3eMiEi ropas3io cuiabHee, 4eM IpOOHHKa.

He ymest 00bscHUTB 3TOT napanokc HpioToH 1 yuéHble npu-
JyMaJI HEKYI0 MHEPLIMOHHYIO MacCy, KOTOpas 110 UX MHEHHUIO, KaK
Ob1 "compotuBiseTcs” mageHuo. M mo pesynbTaTam pa3IMdHbIX
XUTPOYMHBIX SKCIIEPUMEHTOB, Y HUX 3Ta MHEPLIMOHHAS Macca Mpak-
TUYECKH, COBNAJAET C TpaBUTAIMOHHOM. To ecTh ¢ Becom. Ha camom
nene, 00bsICHEHNUE 3TOTO SBJICHUS 3JIEMEHTapHO MPOCTO.

Ha mroOble Tema, make €clii OHM HAXOSTCS B COCTOSIHUU
CBOOOJHOTO TMAaJIeHUs, JEHCTBYET 36MHOE NPUTSHKEHUE, U3MEHSIO-
nieecs B 3aBUCUMOCTH OT PACCTOSIHMSI /10 TATOTEIOLIETO Tena.
VIMeHHO o JeHCTBUEM PA3HOCTH CUJI MPUTSKEHUS WIA Pa3HOCTH
rPaBUTALMOHHBIX OTEHIIMAIOB HA Pa3HbIX BBICOTAX OHU U MAJArOT.

EctecTBeHHO, UTO UX BeC MpU CBOOOAHOM MaJCHUU HE OLLY-
HIaeTcsl, TaK Kak OHU HE JaBAT Ha ONOPY WIM MOJBEC, IOTOMY YTO
ATOM OMOpPHI HET WJIK OHA MAJIAET BMECTE C HUMU. [[pyrumu ciioBamu
npu CBOOOJAHOM MAJEeHUM MOJ JCWCTBUEM TPABUTAIMOHHBIX CHII
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MPUTSHKEHUS, TEa' Beca HE TEPSIIOT. DTO TOJIBKO UMUTALIUS UITU UJI-
JIFO3Us1 HEBECOMOCTH.

Jrobas cuma B mpupojie — 3TO BCErna pe3yibTaT ACHCTBUSA
Pa3HOCTH TPABHUTAIIMOHHBIX IMOTEHIIMATIOB, OJlarogapss KOTOPOH,
TEJO, HAXOJISIIeeCs Ha TIOBEPXHOCTH 3eMITU WIIH JIF0OOTO TATOTEI0-
LIEr0 TeJa, MPUTATUBAECTCS CUIIBHEE, YEM TEJIO, HAXOISIIEECs Ha He-
KOTOpPOH BeIcOTE HaJ HUM. Hukakas Macca Ha CKOpOCTh (YCKOPEHHE)
TaJICHUS HE BIIMSIET.

Kocmonastsel B MKC Tak e noa 1eicTBHEM pa3HOCTH rpa-
BUTAIMOHHBIX MMOTEHIIMATIOB (BECA) HEMPEPHIBHO MAIAI0T HA 3EMITIO.
TonbKO OHM Beca 3TOT0O HE OIIYHIAIT, Tak naaarT Bmecte ¢ MKC.
Opnako Osaromapsi TOPU3OHTAIBHOW COCTABJISIOIIEH CKOPOCTH,
paBHOI 1-if KOCMUUYECKOH, OHU HE YCIIEBAIOT HAa HEE ynacThb, IOTOMY
4yTO 3eMJIsl IOCTOSIHHO "yXOAWUT y HUX u3-1ox Hor''. U B pe3ynbrare
sroro MKC mocTOSHHO HaXOIUTCS Ha OJHOM M TOH ke HeOOJIbIION,
110 CPAaBHEHUIO C pa3MepaMM 3€MHOTO 11apa, BbICOTE.

[ToaTOMYy KOCMOHABTBI TaM BECAT IMOYTH TaK K€, KaK U Ha
3emJie, pa3Be YTO Ha HECKOJbKO KHJIOTPaMMOB MeHbIe. Bec ator
pEaJIbHO OIIYIIAETCSI, KOTJJa KOCMOHABTHBI, HAIPUMEP, TOJKAIOT APYT
Jpyra WIH TIepeMeIaloT Kakue-10o0 npeametsl. Ho ecnu ctaniinio
MOJHATH HAa OPOUTY, BRICOTOM PaBHYIO WM MPEBBIMIAIONIYIO PATHYC
raneTsl, npuMepHo 6300 kM, KOCMOHABTHI OyyT BECUTh TaM, OyK-
BaJIbHO, MUKPOTPAMMBI M TIPU TOYKAX OYAYT JIETKO OTCKAKUBATh
JpYyT OT APYra, Kak BO3AYLIHbIEC [IAPUKH.

O1oT 3 (heKT MOIKHBI OBUTH WCHBITHIBATH aMEPHKAHCKUE
acTpOHAaBTHI, JeTsamue Kk JIyne...

Kak pa3 30ece 6yoem ouenv ymecmuo 3amemumas, 4mo cyosa no
xapaxkmepy 08UNCEHUA AMEPUKAHCKUX ACMPOHABMOE HA KUHOKAODPAX,
CHAMbIX, AKOObl Ha JIyHe, OHU mam HUKoz0a He Ovliu. 3a0ayrHcOeHusn
OMHOCUMENIBHO MO20, YUMo y mamepuu eCcmb UHEPMHAA macca, cuvlepaio
C HUMU 3J1y10 WIYMKY, RPeepamue ux é ''0omanymoix ooManuuKkos' .
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Xopowio 3amemno, Umo Imom croxcem CHUMAACA Ha 3emiie u ¢
NOBBIUEHHON YACMOMOU CMEHbL KAOPO8, HOIMOMY OBUIHCEHUS ACMPO-
HAGMO8 KAX)Cymcs HeCKOIbKO nidagHee u mediieHHee 00bluH020. A 6
CUly MeHbUiez0 6eca, NPU HEUIMEHHOU MblUeYHOll cuile, Xapakmep
osudicenus arooeit Ha JIyne 6yoem cosepuienno opyzum.

Paouyc 3emnu cocmasnsem — 6300xm, a paouyc Jynvt 1700xm.
To ecmb paouyc Jlynvt menvute 3emnozo ¢ 3,7 paza. To ecms, coznacno
dopmyne, npusedénnoii ¢ 2nage, [2n1.3] eé od6vem, a credosamenvno u
cuna npumsancenusn na Jdyne oyoem ¢ (3,7)° = 50 paz menvute, uem na
3emae.

Iloamomy osusxncenus acmponaemos, eecaujux na JIyne emecme
co ckaghanopamu, ne 6onee 3-5 KuL02pamMmos, npu coxpanenuu ux u-
3UYeCcKoll cuivl, 0yOym 060.71ee ObICMPLIMU U PE3KUMU, KAK Y KY3HEUUKOB.
U neocnopumsle 0okazamenbcmea Inozo 6y0ym noayyeHvl npu Hepeom
JHce HacmoaweM noceuwjeHul KOCMOHABMAMU HAUWle20 CRYMHUKA.

A menepv npuxkunem, CKOabKo Oydem 6ecumv KOCMOHAGHM,
nanpumep, na IOnumepe. Paouyc IOnumepa pasen 70 000 xm. On

bonvue 3emnozo ¢ 11 pas. Credosamenvho, 6ec Kocmonasma co cKa-
ganopom (150 kI'), mam oonxcen 6vims pasen 150%11° =200 monn.

Hoza uenosexa nukozoa ne cmynum na nogepxnocms Onumepa, s3mo
yoen po6omos. bonee mozo, Onumep, ckopee écezo, npedcmasiaem co-
601l 00cmMamo4Ho 20pAUYIO HCUOKYIO KANTII0 MAMEPUU, MAK KAK €20 no-
6€pXHOCmb Uliyuaem zopasdo oonvwe menjaa, vem nojiyuaem e2o om
Connua.

OpnnHako BepHEMCS Ha IPEIIHYI0 3EMJII0 U IPOBEIEM CIIEY-
IOIANA JKCIEPUMEHT. BO3BMEM JIETKYIO0 TENEKKY M TOJIKHEM €€
(puc.17). OHa nerko nmokaTuTcs. ..

A Temnepp MOJIOKHUM Ha HEE MOJITOHHBI IPy3a U BHOBb TOJIK-
HEM. OJiHaKO Tenephb AJ TOro, YTO Obl OHA MOKATUIIACh, TPUIETCS
IIPWIOKUTD YK€ MPUIUYHYIO CHILY. ..

62



Beonroyust MATEPHH

Bor kak pa3 oTcioja u pacTyT HOTHM caMOTo OOJIBIIOTO 3a-
OnyxaeHus B Hayke. HpI0TOH, a Tak ke Ipyrue yuéHble U UX MocIe-
JOBaTeId, HE IMOHUMAas Mexa-
HU3Ma T'paBUTALUH, TPUIyMAaId

sEnMHOTENNEALE e e

¥ BBEJU B (PU3HKY HEKYIO MHEp-
IIMOHHYI0O ~ Maccy, KoTopas,
AKOOBl TIPUCYIIA MaTepuu u
fnaxeTa SIKOOBI, 3Ta HHEPIIMOHHAS Macca

MPOTUBOJICUCTBYET MPHIIOKEH-

Puc.17 HOHM K Teny cuie. [IpaBaa, kak
OHa 3TO JeNiaeT, OHU He 00bsIcHWIM. Ho 3TO 3a0imyXaeHre OYeHb
JIETKO OOBSICHSIETCS.

Haunéwm ¢ Toro, 4ro 1r000€ TeI0 001a0aeT CBOUM COOCTBEH-
HBIM T10JIeM TATOTeHUs. iIMeHHO Giaroiapst 3ToMy IOJI0, BCE Tena
BO BCEJICHHON MMEIOT ChepruecKyro GopMmy, a CIeJOBATEIBLHO, BCE
B3aMMO/ICHCTBUS BO BCEICHHOM HEOOXOJMMO paccMaTpuBaTh B HO-
aaproi (chepudeckoii) cucreMe KOOpaHaT.

Cuna - BelMYMHA BEKTOpPHAs, IO3TOMY HAMpaBJICHUE IEH-
CTBHUSI CWJIBI, BCETJ]Aa NPAMAA JUHUA. A B TIOJIIPHON CUCTEME KOOP-
JIMHAT, KOTOPOU OMHUCHIBAETCS] METPUKA BCEJIEHHOM, KPOME pajinyca,
MPSIMBIX JIMHUU HET, a €CTh TOJIBKO JYTH.

IToaTomy xorna Mel npuknaaeiBaem cuity F k Tenexke, oHa
BCErJia IEUCTBYET M0 KacaTeJIbHOW K AYre paBHOIO NOTECHIMAJIA U
yroJl MEXJy HalpaBiICHUEM AECUCTBUS CHJIbI U AYrOM, 3aBUCUT OT
paanyca KpUBHU3HBI ATOM 1yru. B pesynbrare uero, moreHuual Te-
JIEKKHA B TPABUTALMOHHOM I10JI€ 3€MJIM CTPEMUTCSI U3MEHUTHCS OT
Ro mo Ru1.

To ecTp, nBUTAs TENEXKKY, MBI, [10 CYTH IBITAEMCS MMOJHATH
€€ Ha BBICOTY paBHYIO AR, B pe3ysibTaTe KOTOPO BO3HUKAET MPOTH-
BozelcTBytonas cuna Fu, paBHas npoexunn AR Ha BekTop cuibl F,
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KOTOpasi CTPEMUTCS] BEPHYTh TENIEXKKY B MPEKHEE MosoxkeHune. Boz-
HUKaoImas npu 3toMm cuia Fu, HanpaBieHHas npomue NelicTBYIO-
nieit Ha teno cuibl F 1 ecth cuiia unepyuu.

Ota cujia WHEPLHUH 3aBUCUT OT YIJla MPUIIOKEHUs JeHCTBY-
IOIIEH Ha TEeNO CHIIBI K paauycy TuianeTsl. M yem Oosbiie 3Ta cuia,
TeM OOJIbIIIE CKOPOCTh JIBIKEHUSI U TEM OOJBIIIEC MPOTHUBOICHCTBY-
ro1as e cuna nHepuuu Fu.

He nonumast u He ymest OOBSICHUTB, 3Ty cuity Fu, TeopeTnku
OIIMOOYHO MPUHUMAIOT €€ 32 HEKYI0 MHEPIIMOHHYIO Maccy. JKcIe-
PUMEHTAIbHOE JTOKA3aTEeNbCTBO 3TOTO YTBEPKICHUS 3JIEMEHTAPHO.
J71s 3TOTO 10CTaTOYHO MOJHATH OOBIYHBIE MEXaHUYECKHE OalaHCo-
Bbl€ 4Yachl Ha BBICOKYIO, HAlpUMEp, T€OCTAMOHAPHYIO OpOUTY.
Ecnu matepust uMeeT Takoe CBOMCTBO Kak Macca, TO TOYHOCTh XO/a
4acoB HE U3MEHUTCS.

B mpotuBHOM cnyuae, mpu YMEHBIIIEHHOM Bece OanaHca U
HEU3MEHHOU YIPYrocTH BOJOCKA, YaCTOTa €ro KojeOaHUi yBeu-
YUTCS, a aMIUIMTYyJla HACTOJbKO YMEHBIIMTCS, YTO YacChl MPOCTO
OCTaHOBSITCSI.

Ha opbure BricoToit 60omee 6300 kM, 1a)ke KBapIEBbIC Yachl
OyIyT 3aMETHO CHEIINTh U3-32 HUYTOXKHON CUIIBI TSKECTH, BIUSIO-
el Ha 9acTOTy KoJjieOaHWW KpHcTayuia KBapia. UTo mpUBOAMT K
HEOOXOIMMOCTH CUHXPOHU3AINH YacOB, HAXOSIIUXCSI HA OPOUTE C
yacaMu Ha 3emJie, pa3HHIly B MOKa3aHUSAX KOTOPBIX yYEHBIE IMbITa-
I0TCSL 00BSCHUTH U3MEHEHUEM CKOPOCTHU X0J1a BpEMEHHU B KOCMOCE.

Bosnee Toro, ecnu Obl MaTepusl MMeIa Maccy, OpOUTAIbHOE
IBIDKEHHUE IUIaHeT ObUIO OBl BOOOIE HEBO3MOXXHBIM. Benr odeHb
JIETKO MpeACTaBUThH cele, Kakas Hy)Ha cuia npuTshxeHus ConHua,
YTOOBI yAepKaTh Ha OPOUTE TaKyI0 OTPOMHYIO IJIAHETY, KaK, HalpHu-
Mmep, FOnurep. Ho rpaBuTaninoHHbie CUiibl TpUTsKeHUs: COJHIL a Ha
TaKOM KOJIOCCAJIBbHOM paccTosHuM A0 Omurepa HACTOJIBKO HU-
YTOXHBI, UYTO HU O KAKOM YJIEp)KaHUU HE MOXKET OBITh U PEUH.
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IIpakTruecku HeBecoMbli FOTUTEp JIETKO yIepKUBAETCS HA
OopOUTE BOJHOBBIM B3aUMOJCHCTBUEM C T'PAaBUTALMOHHBIM MOJIEM
Connua[ra.3] (puc 5).

B obwem cnyuae o0vacHenue 603HUKHOBEHUA UHEPUUU
nezko nouams u3 pucynka (puc.18). Cuna unepyuu, noo oeii-
cmeuem o0unakoevix cun F, nponopyuonanvna pasnocmu 6031u-
Kamowux 2pasumayuoHHbIX hno-
menyuanoe AR, komopasa 3aeu-
cum om evicomvl opoumvt R
cnymnuka C.

Imom eexkmop cunwvt F,
pasen npoexyuu AR na eexmop
cunet ' u ececoa oeiicmeyem ¢
} \ HPOMUGONOIOHCHOM eMy HANPAB-

\ aenuu. Cuny umnepyuu ModNHCHO
\ éblyuUCIUmMb U3 NOO000UA mpe-
yeonvnuxkoe ABD u ACO u ona
pasna F, = AR;+ cosa. Oma
cuna 3agucum om yzia a.

Ilpu mnanpaenenuu oeii-
cmeusa Cuivl, CO6nAOAUEM ¢
Hanpaenenuem paouyca nia-
Hembl, CUNA UHEPUUU PAGHA ECy
mena, a npu HAnpaeJIeHuu no Ka-
camenvHoll, OHA 20PA300 MEHbULE

Puc.18 U 3aeucum om paouyca Kpueu3Hul
naanemul. Iloamomy uenosex He modrcem nOOHAMY Hceae3HO00-
POICHBLIL 6A20H, HO 6NOJIHE MOMHCEN NPE0OOoNemy CULY UHEPUUU
Fu u cosunympo ezo c mecma no 2opu3oHmanbHbvimM PenbCam...

(Ecnu nanpaenenue oeiicmeus cunwt F npoucxooum ewé

U ROO Y2lIOM K OUAMEempPaibHOll NI0CKOCIMU MAZOMeloue2o mena,
603HUKAem OONOIHUMENbHAA PAZHOCHb NOMEHUUuanNoe (cuna),

AKBHNOTEHUWANbHLIg

nnanera

Hanpaenennasn noo yenom 90 zpadycoe K neil, Hazvléaeman é HayKe
cunoit Kopuonuca.) /{na mex, komy ne xouemcsa pazoupamscs c
uepmedrrcamu, UHEPUUIO MONHCHO 00BACHUMD euyé npoue.
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Kozoa mbt monxkaem meno (puc.19a), mo cozoaém nepeo
HUM GOJIHY CHCAMUA 2PABUMAUUOHHO20 NOJIA, 8 PE3)/ibmame 4e20
603HUKAem pA3HOCMb 2PAGUMAUUOHHBIX NOMEHUUAN08, Oell-
cCmeyuiaa nPOmMue HanpaeieHus 0elcmeusn cuibl. Imo u ecmo
cuna uHepyuu.

Kozoa oeiicmeyrowan cuna ucuezaem, meno Hauunaem
crudcams ckopocmo. Ho éonna corcamusn, nabezaiowjan na meno
czaou (puc.19b), cozoaem paznocmo cpasumayuonnbIX nomenyu-
aj106 U He N0360J11eMm eMy OCHAHOBUMbCSA, RO0OEPIHCUBAS €20 OBU-
JHcenue. Imo u ecmo 0sudHCEHUE NO UHEPYUU, NRPU KOMOPOM meno
6 2DAGUMAUUOHHOM NOJIE MOXHCEM 0BU2AMBCA 0UEeHb 00J120.

Korga KoCMOHaBTBI, HAKOHEI-TO MOJIETAT K JIyHe, OoHU B
3TOM cpasy ke u yoensarcs. Y 3ToT momyior B OyAyIieM JIsDKET Ipsi3-
HBIM IISITHOM BEJTMYANIIEro 030pa Ha PEMyTalui0 HaydHOTO cO00-

mectBa Coenuuénunix IlTa-

' TOB.
0" Hang sumn 6y;[eT CMe-

aTbcsa Becb mup. Ho 310 ciy-
) YUATCS €€ HE CKOPO, a IIO0KA Ye-
Puc.19 JIOBEK eII¢ Oa)ke He Hioxal
KOCMOCa, HECMOTPSI Ha TO, YTO MOJATOPBI COTHH JIFOJIEH, TPOMKO UMe-

HYIOTCA KOCMOHABTaMHU.

MaKCI/IMyM YTO MOXHO CKa3aTh O HUX, TaK 3TO TO, YTO OHHU
MIPOBEJIH JIOBOJIBHO TIPOJOKUTEIHHOE BpeMsi B cTparocdepe, B Ma-
JIAfOIIEM BBICOTHOM JU(Te. YenoBek Mmoka MpakTHIeCKu HUYEro He
3HAeT 0 KOCMOCE, MHAaue He MOSBUIIUCH Obl CKA304KH O YEPHBIX JIbIpa
n anoManusix "[luonepon”.

WNuorpa BcTpeyaroniyecs B Ie4aTu COOOIIEHUS O TOM, 4TO B
pe3ynbTare CIOKHBIX HAYYHBIX HKCIIEPHUMEHTOB, C TOYHOCTBHIO 0
JIECATOr0 3HAKa YCTAHOBJICHO PABEHCTBO I'PABUTALMOHHOW U MHEp-
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IIUOHHOM Macc, TO 3TO MOKHO CPAaBHUTh, Pa3BE UYTO, C YTBEPKIICHU-
SIMU CPEITHEBEKOBBIX CXOJIACTOB O PABEHCTBE KOJIMYECTBA AHI'EJIOB U
yepTer, YMEIAIOMIMXCS Ha OCTPUE UTJIBI.

Ilpumeuanue! Kak yxce ckazano evluie, u3-3a omcymcmeus y
Mamepuu UHEPYUOHHOI MACChbl, HA OOJIbUIUX PACCMOAHUAX OM KOCMU-
YyecKkux 00veKmos, npesuluiauiux ux paouyc, eec meiua a, cieodosa-
menbHo u cunvl unepyuu F, 0Kazvlearomcsa HACMOIbKO HUUIONCHBIMU,
umo KocmuuecKkue annapamul CMOZYm Nnepemeuwsamuvcsa mam ¢ 02pom-
HBIMU U COBEPUIEHHO 0E30NACHBIMU 014 J1100€ll, YCKOPEHUAMU, NPeQbl-
wanwumMu melcadu g.

U mak Kak 3aK0H COXpPaHERU UMRYIbCA 000IIMU HEBO3MONCHO,
0713 nymeulecmeuii K Opyzum niaHemam, 8 Ueaax COKpaujeHus epemenu
nonéma, 0yoem 603MOMNCHO UCHONb308AMb PAKEHIHble 0euzamenu ¢
0UeHb 8bICOKOIL (83PbIEHOIL) CKOPOCMbBIO UCHEUEeHUA Padouezo mena.

To ecmb, no cymu, 014 pazzona, a mak xce u ROC1e0yiouiezo mop-
MOIICEHUA MENHCNTIAHEMHO20 KOPaona Oyoem 6nojHe 603IMONCHBIM UC-
nonb308anue AamMoOMHO20 83Pbléd, 0e3 KAKUX-1U00 ROCIedCmeuil 01 ue-
J106€4ecK020 Opeanu3Ma.

Omnpaeumsy Kocmuueckuii kKopaoav na Mapc, nanpumep,
MOXMCHO RPOCHO BbICMIPENUE €20 U3 HYWKU, Kak 6 noeecmu Koo
Bepna. Tonvko nywky smy npuoémcsa noOHams HA 6bICOMY He MeHee
7000 kunomempos. H smo, no-euoumomy, eOUHCMEEHHBLIL CHOCODO 00-
nemems 00 Mapca, nomomy umo npu 0J1umeabHOM nOJIeme 8 YC108UsAX
Hacmoaweii Hegecomocmu, 4en06euecKuil Opeanu3M, NPUBLIKWIUIL K
3EMHOMY MAZOMEHUIO €08d JIU GbLOEPIHCUM.

Cnocoodwvl co30anua UCKYCCMEEHHO020 MAZOMEHUA 6paujeHuem
Kopaonsa, npeonazaemvle puzuxamu, 30eco He nomozym. Kopaonw, ons
CO30aHus eeca KOcmonasmos, xoms ovt 6 20-30 kI, HyscHo dyoem pac-
Kpymums 00 HeCKOIbKUX MblCAY 000POHOG 8 CEKYHOY.

3a0yKIEHUSIMU OTHOCUTEIIPHO TIOHSATHSI MacChl, 00YCIIOB-
JICHBI ¥ CTpeMJICHUS (PU3UKOB HAWTH HEKYIO YaCTHUILY, IPHUIAIOIIYIO
MAaTE€pUH 3TO HECYILIECTBYIOILEE CBOMCTBO.

WMeHHO 11 3TOTO U CTPOSITCS, TIO CYyTH, OECCMBICTICHHBIC ME-
TaJIUTUYECKUE COOPYKEHHUs, BPOAE aIPOHHOIO KOJUIAAepa, THe
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YYEHBIE 3aHMMAIOTCS JOPOTOCTOSLIMMH IMONBITKAMU IOATBEPINUTH
CBOM 3a0Jy>KJIEHUSI ¥ OTKPBITh HEKUH 0030H XWTITCa, KOTOPHIN 1O
MX MHEHUIO TPUIAET MACCy MaTEpHUU.

...Hy BOT HaKoHEI-TO, TOSIBUIIOCH COOOIIIEHHUE YTO, BPOJIE OBI
YTO-TO M OTKpbUIA. Bpoze kak Obl meproanyeckas TabInIa 4acTHIL
3aBeplLIeHa U CTaHJapTHas MoJelb 3akoHueHa. Ho teneps Bo Bech
poct Bcrana apyras mpobdiema. OObSICHUTH, KaK OH 3TO JIENIaeT, KaK
NpUaeT MaTepHH CBOMCTBO Macchl. MOKeT ObITh TPOCTO HAOMBAET
e KapMaHbl KaMHAMH? MaTemMaTnka Ha TaKue BOIIPOCHI OTBETA HE
naeér...

OpHako Xk HaJ10 Kak-TO ONpaBAaTh JEHbIU O€3/1apHO 3aKONaH-
HblE B 3eMJII0. BOT M npunuiock oTkonaiu O0€CCMBICIEHHYIO HJIEI0
IIOJIyBEKOBOM JTaBHOCTU. Bce paBHO MPOBEPUTH HUKTO HE CMOXKET,
Be/Ib HE Y KQKJI0T0 €CTh Ha KyXHe COOCTBEHHBIH Kojutaiiaep.

W ecnu erunerckue nupaMupl SIBISIOTCS NaMSITHUKaMH pas-
JyTOTO THIECTIaBHsI HIYTOXKECTB, BO3OMHUBIINX ceOs Ooramu, TO aj-
POHHBIN KOJUIaiiiep OCTaHETCs MaMATHUKOM OECKOHEYHOM Tiymo-
CTH COBPEMEHHOI'0 Hay4YHOI'0 COOOIIECTBA.

9. KopnyckyJaspHO-BOJHOBOI 1yaan3m
H KpPacHoe CMelleHue

JIroboe MaTepuaIbHOE TENO, IBHXKYIIEECs B JIFOOOH OTHOPOI-
HOU cpene, BO30Y>KAaeT B HEH ympyrue npozoibHble BosHbL CKo-
POCTB ATUX BOJIH 3aBUCUT UCKJIIOYUTEIIBHO OT CBOMCTB CpEbl U SIB-
JISISTCST TIOCTOSIHHOM.

JIBIOKYIIMIACS TETUIOXOJT BO30YKIAeT MPOIOJbHBIE BOJIHBI B
TOJIIE BOJABI, PacHpOCTpaHsAroLIMecss B HEW co ckopocThio 1300
M/cek (CKOpOCTh 3ByKa B Bojie). HamBogHas yacTh KOpabiis Tak ke
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BO30Y>KJaeT MPOJOJIbHBIE BOJIHBI CKATHsI B BO3JyX€E, KOTOpPBIE pac-
MPOCTPAHAIOTCA CO CKOPOCTHIO 340 M/CEK, MM CO CKOPOCTHIO 3BYKa
B BO3JyXE€.

To, uTo MBI HaOMIOAAEM HA CaMOM MMOBEPXHOCTH BOJBI - 3TO
NOTIEPEYHbIE BOJIHBI, BOZHUKAIOIINE TOJIbKO HA TPAHULIE IBYX CPEL
C pa3NUYHBIMU CBOMcTBaMU. ['0p0 y BOJIHBI HA BOJE — 3TO BMAJMHA
y BOJIHBI B BO3JyXE€.

OTH BOJHBI MPEJCTABIAIOT COOOH IpaBUTAIMOHHBIC HHTEP-
(epeHIIOHHBIE BOJIHBI, 00pa3yroIIuecss B Pe3yjbTare CIOXKEHUS
IIPOJIOJIBLHBIX BOJIH HA TPAHMIIE KOHTAKTUPYIOIIUX Cpell. XapaKTepu-
CTHKH ITOIIEPEYHBIX BOJIH OIIPEIEISIOTCS COOTHOIIEHUEM CKOPOCTER
IIPOJIOJIBHBIX BOJIH B KOHTAKTUPYIOIIMX CPeax.

Ecnu B Bozayxe ckopocTh 3ByKa paBHa 340 m/cek, a B Bojie
1300 m/cex, TO CKOPOCTb MOMEPEUHBIX BOJIH HA TPAHMIIEC BO3AYyXa U
BobI Oyznet paBHa 340/1300=0,3 m/cek.

MarepuanbHas 4acTula, ABWXKYIIASCS B 2PAGUMAUUOHHOM
10JIe, KOTOPOE SIBJSIETCS IBOMHBIM JIEKTPHUUECKUM I10JIEM, BO30YXK-
JIaeT B HEM BOJIHY, KOTOpasi, 110 CYTH, IPE/ICTaBIIAIOT COOOH dge cos-
Meu|énHnbvle npo00IbHble BOIHBI B DIICKTPUYECKUX MOJAX Pa3HBIX
3apsanoB. M Tak Kak 3TH MOJIs HaXOAATCA BHYTPH ApPYr Ipyra u
MMEIOT IIPOTUBOIOJIOKHBIE CBOMCTBA, TO 3TH BOJIHBI B HUX — CHH-
XPOHHBI ¥ TPOTUBO(A3HBL. Eciar B HEKOTOPOil TOUKE MOJIs MOJIOKHU-
TEJILHOTO 3apsijia y BOJHBI rop0, TO B TOM e TOUKE IMOJIs OTpHILIa-
TEJNBHOIO 3apsija — BIAJAUHA.

To ecth 10 cyTH, 3TO KOJeOaHHs NOJSAPHOCTH MEpeKoca rpa-
BUTALMOHHOT'O OIS (TIOJISPHOCTH MarHMTHOTO IIOJIA), KOTOPBIE U
IPEICTaBISIOT cOO0M caMble HACTOALINE nOnepeuHble Zpagumanu-
OHHble BOJIHBI HA TPAHULIE IBYX DJIEKTPUYECKUX ITOJIEH Pa3HbIX 3a-
pANOB. YYEHBIE CUMTAIOT, YTO AIEKTPOMArHUTHBIE BOJIHBI MUMEIOT
IIEKTPUYECKYI0O U MarHUTHYIO COCTaBJIAIOLINE, CMEIEHHBIE HA 90
rpanycoB. Ha caMom fene a mpupoae HET MarHUTHBIX IIOJIEH, 3TO
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pe3ynbTaT HEMOHMMAaHUS. OKCIEpPUMEHTalbHas WILTIOCTPALUS
9TOTO SIBJICHUS MOKa3aHa Ha (puc.12) B [ria.4].

N ecnu rpaHuil Mexay BOJAOW M BO3AyXOM, HampuMmep, npe-
KpacHO BUJHA, TO TPAHUILy MEX]Y MOJISIMU Pa3HBIX 3apsA0B MPEJ-
CTaBUTH cebe oueHb TpyaHo. [lons oOmamaoT 00bEMOM 1 TpaHUIA
MEXy HUMH CYILECTBYET IPAKTUUYECKU B JH000I TOUKe 3TOro 00b-
éma. A cama rpaBUTAllMOHHAs BOJIHA B OTJIMYUU OT BOJHBI Ha BOJIE,
UMEIOIICH KPYroByI0 AUarpaMMy HalpaBIIEHHOCTH, PACIIPOCTPAHS-
€TCsl BO BCE CTOPOHBI, TO €CTh UMEET YK€ CPEPUUECKYIO TharpaMMy
HaIpPaBJIEHHOCTH.

U kak MBI yke YCTAaHOBHJIM BBILIE, TIPU JIBU)KEHUHU YACTHUIIbI, B
ACUMMETPUYHOM T'PAaBUTALIMOHHOM II0JIe, co3JaBaemasl e€il BOJIHa,
Oyzer Tak ke HecuMMeTpuuHOW. E€ cocTaBistonie OyayT pasiu-
4aThCsl TI0 BEJIMYMHE, B 3aBUCUMOCTH OT 3HaKa acuMMmeTpuu. Mnu
JIPYTHMH CIIOBaMH, BOJIHA OyJIeT MOJIIPU30BaHHOW. BOoT mHTEpECHO
OBl y3HATh, KaKW€ K€ 3TO TPABUTAI[MOHHBIC BOJHBI, C TTOMOIIBIO
MHOTOTOHHBIX OOJIBAHOK, YK€ JOOPYIO COTHIO JIET 0€3yCIENIHO IIbI-
TalOTCs OOHAPYKUTH OONbIINE YIEHBIC?

B npuposie He cymiecTByeT aOCOMIOTHO HUKAKUX ITPUYNH, 3a-
MPeLaloNIMX MaTepUaJbHBIM TENaM JBUTAThCS B JIIOO0OM cpene ¢
JHO0BIMU CKOPOCTSIMH, CKOJIb YTOJHO MPEBBIMIAIONIMMH CKOPOCTH
pacnpocTpaHeHus BO30YK/1aeMbIX UMH BOJH. 32 UCKITIOYCHHEM, KO-
HEYHO, OpEeIOBOI TEOpHH OTHOCUTEIHHOCTH WIIM TICEBIOHAYYHOM
KBAaHTOBOH (PU3HUKHU.

Camonérpl, HampuUMep, COBEPIICHHO CBOOOJHO JIETAIOT B
BO3/IyX€ CO CBEPX3BYKOBBIMU CKOPOCTSMU U TOTJAa OHU CTAHOBSITCS
MCTOYHUKAMHU YIApHBIX BOJIH, KOTOpPbIE MPEICTABISAIOT COOON JIBU-
KYILIUICS Tepe] HUMHU CKauyok AaBieHud. [Ipoueccel, mpoucxos-
M€ B yJlapHON BOJIHE, OTJIMYAIOTCS OT MPOUCXOAAIIUX B OOBIYHOM
TEM, YTO B HEW B pe3ybTaTe OBICTPOTO CXKATHS BBIJCIACTCS 00JIb-
I10€ KOJMYECTBO TEIUIA.
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DTOT NMPOIIECC aHATOTHYEH MPOIIECCY OBICTPOTO CHKATHS 00b-
éMa BO31yXa B LIWJIMHJIPE JBUraTeNsl, IPU KOTOPOM B PE3YJIbTATE
PE3KOT0 YBEJIIMYEHHs KOHLIEHTPALlMU HOCHUTENIEW 3aps/ioB B 30HE
CKaTHs, IPOUCXOAUT UX OYpHOE BBIJIEJIEHUE B OKPYKAIOLTYIO Cpely
B BHJIE TeIlIa [T.8].

VIMEHHO I03TOMY CBEPX3BYKOBBIE CAMOJIETEI UMEIOT OCTPYIO
HOCOBYIO yacTh. OHa pa3BUTaeT CJIIOM BO3/lyXa U CBOJIUT HA HET €r0
YIJIOTHEHHE Tepen camonéroM. M xoTs camonér Tpércs G0KOBOMA
MOBEPXHOCTBIO O BO3AYyX, U3-32 OMCYHICHIGUA MPEHUsA B Ta3ax,
HarpeBa He MPOUCXOJINT.

[TogoOHBIM ke 3 heKTOM OBICTPOTO CKATUS MUKPOOOBEMOB
BO3/lyXa B HEPOBHOCTAX TPYIIUXCS MOBEPXHOCTEH, 0OBACHSAETCS U

BbIJIETIEHHE TeMa [IJ1. 9] B pe3ynbraTe TpeHus: TBEPABbIX TEN APYT O
ApyTa.

W uMeHHO 13-3a CBEPX3BYKOBOM CKOPOCTH METEOPHT, I1OIIAB-
mwii B atMocepy CxKMMaeT mepen co0oil BO3ayx, oOpasyeT yaap-
HYIO BOJIHY, U B PE3YyJIbTAaTE MOBBILICHUS TEMIIEpATYphl B HEH, Mia-
BUTCS U CTOpAeT.

Pe3koe paspekeHne Bo3ayxa B WINHAPE, HA000POT IPUBO-
JUT K 00eIHEeHNIO 00bEMA Ia3a JIEKTPOHAMU U OHU HAUMHAIOT BbI-
JENATHCS B HETO U3 OKPYKAIOIUX CTEHOK HUIMH/PA, YTO IPUBOJUT
K €ro oXJaxxJeHuto. Eciu jke B HWIMHAPE HAXOAUTCS )KUJIKOCTh, U3
He¢ HauMHaeTcsi OypHOE BBIJECIIEHHE, PACTBOPEHHBIX B HEH ra3oB.
OTO sIBIIEHHE B TEXHUKE HAa3bIBAETCS KaBUTALIUEN. . .

Cger, Kak U J1000€ APYroe H3Iy4yeHHE - PEHTI'CHOBCKOE,
raMma, pajifo, peaCcTaBiIsseT co00M MOTOK YaCTHI] IBUXKYILUXCS CO
CKOPOCTSIMH, OJIM3KMMH K CKOPOCTH PACTIPOCTPAHECHUS BO30YXK1ae-
MBIX UMM BOJIH B T'PaBUTAllMOHHOM II0JIE, 4 IJIMHA BOJIH OINIpEAEIs-
€TCs Pa3HOCTBIO CKOPOCTEW 3TUX YacTHULl U BO30YXKIAEMbIX HUMHU
BOJIH. TO, 4TO yu€HblE CUMTAIOT pPa3HBIMU YaCTHUILIAMHU, 3TO IO CYTH
OJIHU U TE € YaCTUILIbI, ABMKYIIHECS C PA3IUYHBIMU CKOPOCTSMHU.
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KorepeHTHOCTH 7yua J1a3zepa, HanpuMep, 00bSICHAETCS TeM, 4TO (o-
TOHBI (YACTHIIbI) IBHIKYTCSI C OIMHAKOBBIMHU CKOPOCTSMH.

JlmrHa BOJTHBI, BO30YKJa€MOM YaCTHIICH, OTTMUCHIBACTCS TTPO-
CTBIM BbIpaKEHUEM:

A=(Ve-Vu)lt,

rae Vu— CKOPOCTb YaCTHUIIBI,

a Vs — CKOPOCTh, CO3/JaBa€MOM €10 TPaBUTALIUOHHON BOJIHBI
(ckopocmo ceema) (puc.20). DTOT XK€ PUCYHOK HIUIIOCTPUPYET

rpebeny| BO3HHKHOBEHHE apdexra
4 Jonmnepa.  Ecnu  HabGmonarens
/ HAXOJUTCS B TOYKE a, JTTHHA BOJIHBI
? "'E)m ¥ | yMmeHblmaeTcst (CHHEe CMEIICHHE),
eclnd B Touke b — YBCIMUNBACTCA

AnNa | |anuna| (kpacmoe cmemenue).
il [Ipy npyvHE BOJHBI BHIH-

Puc.20

Moro ceera B 550nm (5,5E-7m),
CKOpPOCTh YacTHIl OyJeT cocTaBiATh nmpumepHo 99,9999999% or
CKOpPOCTH PACIPOCTPAaHEHUs BOJIHbI B IPaBUTALIMOHHOM 1oJie. U uem
OJIM>Ke CKOPOCTh YaCTHL CBETOBOIO M3JIy4€HHS K CKOPOCTH PacIpo-
CTpaHEHUs BOJHBI B TPABUTALIMOHHOM II0JI€, TEM OOJIBIIE €ro IIBET
CMELIEH K CHHEMY KOHIy crekTpa. LIBeT — 3To (pyHKIus CKOpOCTH
YaCTHUI] U3ITYUCHHS.

W3BecTHOE Kpachoe cmeujeHue, KOTOPOE COBPEMEHHAas
HayKa CUMTAeT NMpHU3HAKOM "pa3z0eraHus’ rajakTHK, OObSICHSACTCS
IPOCTHIM YMEHBIICHHEM CKOPOCTH JIBWKCHUS YaCTHI] U3ITy4CHHS
(Vu), u3-3a TOPMOXKEHHUSI B TPABUTALIMOHHBIX MOJIAX KOCMHUYECKHX
Ten (yemanocmu ceema).

U, ecTecTBEHHO, YEM JAJIBIIIE HAXOIUTCSA KOCMUYECKNI 00b-
eKT OT Habrojarens, TeM OONBIINI MyTh MPUXOAUTCS HPEOJ0JIe-
BaTh YAaCTHUIIE U3YYCHHUS U TeM CHJIbHEE YMEHBIIEHUE CKOPOCTU U
Oosble "TOKpacHEeHue crekTpa.
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EcrectBeHHO, 4TO 4YacTHUIIbl, U3y4YEHHBIE OYEHb YIAJIEH-
HBIMU 3BE3/1aMH, HACTOJIBKO 3aMEJISIIOTCS B yTH U UX JIJTMHA BOJIHBI
HACTOJIbKO YBEJIMYMBAETCSA, YTO OHU CTAHOBATCS HEBUIWMBIMHU B
CBETOBOM JMana3oHe BoJH. K TOMy k€ MHTEHCUBHOCTh CBETOBOIO
U3JIy4CHHS TaJaeT C PACCTOSIHUEM IO KBAaJIPaTUYHOMY 3aKOHY.

To ecTb, 3Be3/1bl, HAXOASIMIKUECS OT 3€MJIM HA PACCTOSHUSIX,
NpEBbIAIOMNX 14 MWILIHAPAOB CBETOBBIX JIET, MOXXHO YBHJIETb
UL B pajuojuana3one. M MHTEHCUBHOCTh UX HACTOJIBKO Mala,
YTO JJISI YCTOMYMBOTO MPUEMA, MPUIETCS UCIIOIB30BaTh aHTCHHBIE
TOJISI, 110 TUTOMIAIH TIPEBBIIAONIYIO TII0MIA b TYHHOU OPOUTHI.

OTHUM SIBJICHHEM U OOBSCHSETCS TOPU3OHT BUIUMOCTH, IO
KOTOpPOMY Yy4Y€HBIE COBEpIIEHHO TeHHalbHO M300penu bombmoit
B3pPbIB, KaK TBOPEHHUE MATEPUU U3 HUYETO U BBIYUCIUIM "BO3pPACT
BCCJICHHON".

IIpyn mnpeBbIIEHUMH YacTULEH CKOPOCTH BOJIHBI B Cpele
(ceepxceemosas ckopocmv), (Va>Vs ), BO3HUKAET yJapHasi BOJIHA,
IpU KOTOPOM YacTHIla, B PE3yibTaTe MOBBIIICHUSI B 30HE CXKaTUA
KOHIIEHTpAllUX HOCUTENEH 3apsiI0B, HAUMHAET "pa3BajiMBaThCcs” CH-
JlaMU OTTQJIKUBAHUSI HA COCTaBHBIE CyOlIeMEHTAPHBIC YAaCTHIIBI.

DT cyOdJIeMEHTapHbIE YacCTHIIBI, BCTYMAIOT B CHHTE3 C
OKPYKaIOIIMMHU YaCTUIIAMH, KOTOPBIN PETUCTPUPYETCS B BUJIE CBE-
YeHus1, Ha3biBaeMoro 3¢ dexrom Basunosa-UYepeHkosa.

Tak xak npupoje HeuzgecmHo TIOHATHE OOPATHOM CBSI3U, TO
B HEHl M HE CYIIIECTBYET HUKAKUX BEYHBIX aBTOKOJIEOATEIBHBIX MPO-
1ieccoB. JIroOble BOTHOBBIC BO3MYIICHUSI BO BCEICHHOM, SIBISIFOTCS
HCKJIIOUYUTENIBHO CIEACTBUEM JBUKECHHSI MaTEpUAJIbHBIX TEN B Ipa-
BUTALIMOHHBIX MOJIIX KOCMHYECKUX 00OBEKTOB.

N xoT4 Bcs BceneHHas 3amojHeHa TPaBUTAIMOHHBIMHU BOJI-
HaMHU OT JBMIKEHUS MHOXXECTBA KOCMHUYECKUX OOBEKTOB M pa3iiny-
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HBIX YaCTHUII, YEJIIOBEUECKUH TJIa3, TaK K€ KaK M ONTUYECKUE MPHU-
OOpbI, BOCIPHHUMATh MX HE CHOCOOEH, MHaue HEeOO CUsIIO OBl
HECTEPITUMBIM OJIECKOM.

DTO 00CTOATENHCTBO U OOBSCHSAET YEPHBIA IIBET HOYHOTO
HeOa. Ecnmu Obl CBET mpencTaBisul cOO0OW BOJHBI, TO MBI ObI HE
CMOTJIM YBUJETh HU OJHOW 3BE3JIbI, IOTOMY YTO MHTCHCHBHOCTH
TPaBUTALMOHHBIX BOJH, OCIa0EBaeT C PacCTOSHUEM C OOPAaTHO KYy-
OMYeCcKOl 3aBUCHMOCTHIO.

OmrymieHue cBeta B MO3T€ BO3HHUKAET TOJIBKO MPU B3aUMO-
JNEHCTBUM MOTOKA YAacTUIl U3TyYEHUS C MOJIEKYJIaMH POJOINHHA B
CeTYaTKe rja3a, IOo3TOMY 2pasumanuonnsle (Paouo u ceemoagwie)
6osnbl - HeBUIUMBL. Ho mMeHHO 9Ta "2pasumayuonnas paoe' ot
JBUKCHHUSI MHOXKECTBA YACTHI], UCIYCKAEMBIX 3BE3aMU M TPEJ-
cTaBisieT co0o0i, Tak Ha3pIBaeMoe, "penuxmosoe usnyuenue'', Ko-
TOpOE, 110 "aBTOPUTETHOMY' MHEHHIO KaHIUJATOB B JJOKTOPA, OCTa-
J0Ch OT 6ubIeiickoro bobIoro B3psiBa 1 10 CHX MOP HUKAK HE MO-
KET PacCesThC.

DTa e rpaBUTAlMOHHAS PSIOb SBISICTCS M OaHAJIBLHOM MpHU-
YUHOU OpoyHoecKkozo nBuxeHusa. Ho, He cMOTps Ha ATO, YUEHBIE C
YIIOPCTBOM, JOCTOWHBIM JIyYIIET0 MPUMEHEHHMs, YK€ MHOIO JIEeT
UIIYT 3TU TPaBUTALIMOHHBIE BOJIHBI, COBEPIICHHO HE I0/03peBad,
YTO MPOCTO B HUX JKUBYT.

Kak Obuto cka3aHo BbIIIE, JIFOOOH MaTepUaIbHBIN OOBEKT,
JBUKYIIUICS B TI000M cpesie, BO30YXKIaeT B HE BOJIHY.

Bo3pMméM it mpuMepa nOABOAHYIO JIOAKY, ABUKYLIYIOCS B
ToJIe BOJbI cOo ckopocThio 30 y3J10B, wiu 15 m/cek. J{nunHa yrpy-
O BOJIHBI, CO3[laBaeMasi €, OyJIeT paBHa Pa3HOCTH CKOPOCTEH
3BYKa U JIOJKU B BOJE,

A=(Vs-Vi)lt,

rae V3 - cKopocTh 3ByKa B BOJE, a Va — CKOPOCTb JIOJIKH.
3to npumepno (1400 -15)/1=1385m.
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[Tepuon P=Vi/A, lcek. Yacrorta, F =1/P, oxono 1 I'm.

Jloaka, MBUXKYIIASICSL C 3TOM CKOPOCTHIO B TOJABOAHOM MOJIO-
JKEHUH, B JIIOOOM ClTydae M3JIydaeT WH(Pa3BYKOBHIE BOJHBI 4aCTO-
toit okoso 1 I'u, mymmuoN 1385M. OGHApYKUTH WX MOXKHO C TIOMO-
IIBIO TTOJTYBOJIHOBOW aHTEHHBI, MPEACTABISIONMEH coO0i Ba mar-
YHKa JaBJICHUS, PAcIlOIOKeHHBIX Ha Ti1youne 10-12m meTpoB u pas-
HECEHHBIX Ha PACCTOSHUE MOJIYBOJIHBI, TO €CTh Ha 692Mm.

TouHble KOOpAMHATHI MOJBOJHOW JIOAKH MOKHO OIpeJie-
JIUTh, UCTIOJIB3YS JIBE TAKUX aHTCHHBI, Pa3HECEHHBIX Ha S-8KM.

CKOpOoCTh BOJIHBI B TPABUTALIMOHHOM IT0JI€ — BEJIMYMHA ITPaK-
THYECKU HOCMOAHHAA, 3aBUCAIIAS TOJIBKO OT CBOMCTB ITOJISL. DTO TO,
YTO B KBAHTOBOH (DM3UKE, HA3BIBACTCS CKOPOCHbIO C6EMA.

A Tak Kak maTepusi B3aUMOJECUCTBYET TOJHKO C MOMOIIbIO
MOJIEN, TO CKOPOCTh 3TUX B3aUMOJECHUCTBUI HE MOXKET IMPEBBIILIATH
CKOPOCTH PaclpOCTPaHEHUs TPaBUTALMOHHOM BOJIHBI WJIH KaK TOBO-
PAT KaHAUAATHI B JOKTOPA, CKOpOCMU céemad.

CKopocCTh IrpaBUTALUOHHBIX BOJIH B Pa3JIUYHBIX BEILIECTBAX

3aBUCUT OT aCUMMCTPHU I'paBU-
TallMOHHBIX MOJIEH UX aTOMOB H
HX arp€raTHoro COoCTOsSHHA. Yem

,._ . .. . .I)KHAKGETI:: OobIIe ACUMMCTpPH I'paBUTallU-
OHHBIX IIOJIEH aTOMOB rasoB S,

Q"’.’ ’. TBPACE | TeM GONBINMI MyTh MPHXOUTCS

IIpeoJ0JICBaTh BOJIHE H, €CTe-
Puc.21

CTBEHHO, 3aTpauyuMBaThb Ha 3TO
OoJibIiee Bpemsi.

DTa 3aBUCUMOCTH CKOPOCTH BOJIHBI OT IUIOTHOCTH CPEbl, B
KOTOpPOWM OHa pacHmpoCTpaHsAETCs, WUIIOCTPUPOBAHA PUCYHKOM
(puc.21). B cBsi3u ¢ 3THM, BIOJIHE YMECTHO YIOMSIHYTh 371€Ch U3-
BECTHBIN 3KcniepuMeHT H. bacoBa, mocraBieHHbIN B IIECTUIECITHIX
rojax npouuioro Beka B CCCP.
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CyTb 3TOro 3KCIepUMEHTa TaKOBa, JIyd Jiazepa paclien-
JISUICS Ha JiBa J1y4a, OJIMH U3 KOTOPBIX MOMa/1ajl HEMOCPEACTBEHHO Ha
MUIIIEHb, @ BTOPOIl CHayana MPOXOAMUJ Yepe3 YCUIUBAIOLIYIO
suerky. Sldeiika aTa mpeacTaBisiiia co0oi pyOMHOBBIN J1a3zep, pabdo-
TalOIIUN B pexXuMe ycuieHus. ECTeCTBEHHO, YTO Jy4yd AOCTUTIH
MHUIIIEHU HE 0AHOBpeMeHHO. Ho oka3asioch, 4TO BCe HE Tak MpOCTO,
Jy4, TPOLIEAIINMN Yepe3 KPUCTAILT SYEHKU TOCTUT MULLIEHU paHbIIIe
Jy4a, IPOLIEAIIETrO IO BO3YXY.

[Tpuuém pasuuia Obuta IpocTo orpoMHoi. OHa MpeBkIIIaia
BCE€ MBICIIMMbIE M HEMBICIIMMBIE MIOIPENIHOCTH U omuOKku. JIyd mpo-
XOJIUJI CKBO3b AUYEHKY, TPAKTUYECKH MTHOBEHHO C TIOYTH OE€CKOHEY-
HOW CKOPOCTHIO.

VYcnoBust 3KCIIiepUMEHTa U3MEHSUIH, HO Pe3YJIbTaT OCTaBAJICS
npexxHuM. bosee Toro, pe3ynbTar He U3MEHUJIICSA, 1a)Ke KOTla KTO-
TO 3a0bIT BKIIOYUTH MTUTAHUE YCUITUTEINS U BTOPOH JTyd MPOCTO MPO-
mén uyepe3 pyOMHOBBIN kapaHpaamnt. Jlyd nmpoxoaun depe3 pyOuHo-
BBIIl CTEp)KEHb ¢ OECKOHEYHON CKOPOCTHIO, M pa3HUIla OblIa paBHA
JIvHe KpucTtamia. HaspeBaromuii ckanjain B CBSI3U C Pe3yJIbTaTaMK
9KCIIEPUMEHTA, CTaBWUJ HAa TEOPHUH OTHOCUTEIHLHOCTH OrPOMHBIN
JKUPHBINA KPECT.

Kak Tornma BbIIIIM U3 3TOr0 MIEKOTIMBOIO MOJIOKEHUs, He-
n3BecTHO. CKopee BCero, CIyCTHIIM Ha TOPMO3ax. XOTs, 10 CYTH,
COBpEMEHHasi TeopeTHdecKass (PU3MKa TOJBKO TeM W 3aHUMAaeTCs,
YTO U300peTaeT TOPMO3a M BEUHBIE IBUTATEIH. . .

Tak xak MaTepuaibHble O0BEKTH B3aUMOJICHCTBYIOT MEXKIY
co0oli Ha ypOBHE MOJIeH, CKOPOCTh ITOTO B3aUMOJICHCTBHUSI OTIpe/Iie-
JSI€TCsI, B OCHOBHOM, CKOPOCTBIO PAcIIpOCTPaHEHHUsI BOJIH B TPaBUTa-
IIMOHHOM TI0JI€ (CKOPOCTh CBETA), TO U PE3YyIbTAaThl SKCIIEPUMEHTA
bacoBa, ¢ TOukH 3peHUsT HACTOSAIIEH TEOPUH, OOBSICHSIIOTCS OYCHD
npocto. Jlyd, npomenmuii no pyouny (TBEpIOMY TeIy), IPEOI0IIEIN
ropa3Jl0 MEHbIIEE PACCTOSIHUE B I'PAaBUTALIMOHHOM I10JI€ TBEPIOIO
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tena (D Sr), 4eM Jy4, paclpoCTPaHSIOUIMIICS B I'paBUTAMOHHOM
oJie BO3AYIIHON cpesinl (3 Sr).

[epenaua >xe UMITYITbCa HEMOCPEIACTBEHHO C aTOMa Ha aTOM
B TBEP/IBIX TEJaX M KHUIKOCTAX, B CHITy X IPAKTUYECKON HECIKUMA-
€MOCTH, TPOUCXOTUT CO CKOPOCTHIO, ONHM3KOH K OECKOHEUHOM
(puc.21). ITosTomy myd, mpoieanuii yepe3 pyOHHOBBIH KpUCTAILT,
PUIIET HA IETEKTOP PaHBIIIE JIy4a, pACPOCTPAHSIOIIETOCS 10 BO3-
NyXy, Ha BpeMs:

t=_Sr- X Sv)/c, Tne

> St — cyMMapHbIi MyTh Jy4ya B TPAaBUTAILIIOHHOM TOJIE PY-
OuHa,

> Sr — cyMMapHbIil yTh Jy4ya B IPaBUTALIMOHHOM I10JI€ BO3-
JYILITHOM Cpebl,

€ — CKOpPOCTh BOJHBI B TPAaBUTAIMOHHOM TIOJE (CKOpOCHb
ceema).
TpynHo ceGe mpeacTaBUTh XOA MBICIIEH KPETHHA, KOTOPOMY MpH-
Iuia B TOJIOBY OpenoBasi ujaes KOPIYCKYJISPHO-BOJHOBOTO mdya-
JM3Ma, YTBEP)KAAIOIIET0, YTO MaTepusi B HEKOTOPBIX CIIydasiX, MO-
JKET MPEeBpaIaThcs B CBOE CBOMCTBO.

N xakumu emé OONBIIMMH TIYMIIAMH OKa3aluCh Y4YEHBIC,
NpUHSBIOIME €€ W COCTPAINABIIME HAa HEW IIeNI0e TCEBIOHAYYHOE
HarpaBieHue B pusuke.

10. YTo Takoe 3Heprus

OHeprus, MOHITHE B COBPEMEHHON HayKe, MPSAMO TaKH, MHU-
ctuyecku-(panractuueckoe. M kak Tonmpko e€, OeqHYIO HE CKIIO-
HsA10T. OHa U U3TydaeTcs, U MOrJIOUIAeTCs, U JaKe MPEeBPAIAETCS B
maccy! M kakoli TOJIbKO OHa He OBIBAET, U MOTEHIIMATLHON U KUHE-
THUYECKON U TEMHOM U TaK€ )KU3HEHHOM U JYXOBHOM.
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Ha camom nene, Takoil (pU3UYECKOM CYIIHOCTH, KaK YHEPTHs,
B IIPUPOJIE€ HE CYIIECTBYET.

OTO MPOCTO OJTHO W3 HEOTHEMIIEMBIX CBOMCTB MaTEPUH, TAKOE
e KaK HalpuMmep, MpO3pavyHOCTh CTEKJA, KOTOPYIO HENb3sl OT/Ae-
JMTH OT CTEKJIa U "mpuienuTs” K (aHepe g Toro, 4ToOsl Ganepa
cTasia mpo3pavyHoit. M sHeprus qr000ro Telna 3aBUCUT TOJIBKO OT €ro
MOJIOKEHUSI B TPABUTALMOHHOM HJIM 3JIEKTPUUYECKOM I0JI€ APYTrOro
Tena. Ml HecMoTpst Ha yBEpEeHHsI HEKOTOPBIX OONBIINX YYEHBIX, HH-
KaKkoW BHYTPEHHEH SHEPIUU MAaTEpUsl HE UMEET.

OpnHako B mocieaHee BpeMs B MHTEpHETE MOSIBUIOCH OIPOM-
HO€ KOJIMYECTBO MOPTAJIOB, I/I€ apPMHUH IMCEBIOYUYEHBIX JHOOUTENEH
paccyX1aroT O TMOMCKaX KaKOW-TO CBOOOIHOM 3Hepruu 3pupa, Ko-
TOPOM M0 UX MHEHHIO, 3al10THEHA BCSL BCEJICHHAS.

A BCe HAYMHAJIOCh C KAaKUX-TO HEBEPOSITHBIX JIET€HNI O TOM,
yro Tecna, sk0ObI HaAImIEN COCOO MCMOIB30BaHUS DHEPTUU BaKy-
yma!, HO MPOKJISAThIE KATUTAIUCThI KYITUJIK Y HETO MAaTEHT U BCE 3a-
CEKPETHIIN, YTOOBI HE YITYCTUTH MPUOBUTH OT MPOIAXKHU YTIIEBOIOPO-
noB. Ho 0coGeHHO yIuBISIOT paccykKaeHUS YUEHBIX O TOM, YTO MpHU
nepeMenieHN MaTepUaIbHOTO Tela 0 3aMKHYTOM TPaeKTOPHH, CO-
BepiiaeMasi paboTa paBHa Hy0. Takyio aXWHEI0 MOXKET HECTH
TOJIBKO KaKOH-HUOYb 6€3rpaMOTHBIN CBUHAPD, €EMY IPOCTUTEIBHO.

JIr0001i 31paBOMBICISIINN YETOBEK MOHUMAET, YTO €CIIH MBI
MOJTHUMAaEM THPIO Ha BTOPOM 3Taxk, TO 3TO MBI COBEpIIIaeM padoTy
MPOTUB CHJIBI IPUTSKEHUS. A KOr/a Mbl cOpackiBaeM THPIO C BTO-
pOT0 3Ta)ka, TO 3TO TMPS COBEpIIACT padOTy MO/ ACHCTBUEM CHJIBI
MPUTSHKEHUSL.

To ecth paboTa coBepiiaeTcsi pa3HbIMM TE€JIaMH U B Pa3HbIX
YCIIOBUSIX, IOATOMY €€ Heb3s IPUPABHUBATH. XOTS ObI IOTOMY, UTO
IpU JBUKEHUU Tella BHHU3, paboTa MPOU3BOJIUTCS CUIIAMU TSTOTE-
HUS, & IPU JIBHXKCHUH BBEPX — IPOTUB HHUX.
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OnHako y4€HBIX 3TO MaJIo cMmyliaeT. Bes sHeprus, mocrymna-
Iolas Ha 3eMJII0 U3 KOCMOCa — 3TO BCErO JIMIIb COJHEYHBIA CBET,
MPEJICTaBIISIIOIINM CO00M MOTOK 3aps>KEHHBIX YACTHIL — JIEKTPOHOB,
IIPOTOHOB aTOMOB BOAOPOJA U Jp., IBWKYIIUXCS C Pa3IUYHBIMHU
CKOPOCTSIMH U COTPOBOXKIAEMBIX BOJIHAMHU B TPaBUTAIMOHHOM
noJie.

W 4em BbIlIE UX CKOPOCTBH, TEM 00Jiee KOPOTKHE BOJIHBI OHU
BO30YXKIAIOT U TEM OOJIBIIYI0 paboTy HH coBepinarT. [I0TOK 3TOT
JIEHCTBUTENILHO KoJloccaleH u eciiu He OyaeT CouHila, 3emMils 3a He-
CKOJIBKO HEJIeNb MPOCTO MPEBPATUTCS B JIEJISHOM 1Iap U BCE MOTHO-
HeT.

Ho, cama 6onna ne necém HUKaKoU IHeP2UU, He MOMHCEm OKa-
3618AMb HUKAKO20 OAG/ICHUA U HE MOMCEN CO8ePuIams padomul -
IMO NPOCHO MEXAHUZM NEPEeOauu 63aumMo0eiiCmeus mexicoy ma-
mepuanvHeiMu menamu, ¢ 0annom ciayuae mexicoy Connuem u
3emnéit.

MpbI BUTUM CBET UCKITFOUUTENLHO 0J1aroiapsi TOMy, 4TO MOTOK
MaTepuaibHBIX YacTHII, (JOTOHOB, MOMajas B IJia3, COBEPIIAIOT pa-
00Ty, co3aaBasi pa3HOCTh JIEKTPUUYECKUX MOTEHLIMATIOB B CETYATKE.

B pesynbrare nornomenus GoToHA y MOJEKYJbl pOJAONUHA
YBEJIMYUBAETCS aCUMMETPHUA €€ IPaBUTALMOHHOTO MOJISI U COOTBET-
CTBEHHO, BO3HUKAET PA3HOCTh AJIEKTPUUECKUX MOTEHIIMAJIOB, B pe-
3yJbTaTe€ KOTOPOU BO3HUKAET JBUKEHUE JIEKTPOHOB 10 HEPBHOMY
BOJIOKHY B MO3T HJIM 3JIEKTPUYECKUI TOK, HHTEPIIPETUPYEMBI MO3-
TOM KakK CBET.

[TonsTre kBaHTa CBeTa, KakK MOPLMU HU3JIyUYEHHUS, BO3HUKIIO
MMEHHO M3-3a TOT0, YTO (OTOH SIBJISETCS MUHUMAJIbHON moplueit
CBETOBOI'O IMOTOKA, B Pe3yJbTaTe KOTOPOW BO3HUKAET OILYIEHUE
CBETa B MO3Te.

KBaHT — 3TO mpocTo 0/1HA €TUHCTBEHHAS YaCTUIIA WU TO KE
camoe, uTo u GoToH. 1 Koraa roBopsT 0 iepeaade JJIeKTPOIHEPTUH,
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TO UMEETCSl B BUAY TO, UTO Nepenaéresi MOTOK MaTepHaIbHOTO HO-
CHUTEJIS — DJICKTPUICCKH 3aPsHKCHHBIX YaCTHII, KOTOPhIC TIPU JBHIKE-
HUY 110/ ICHCTBHEM Pa3HOCTH MOTEHIIMAJIOB CITIOCOOHBI COBEPIIATh
pabory.

Duepzun ne cyujecmayem, Kak puzuyeckan cyujHocms u no-
IMOMY He MOodHcem nPespauiamsca Hu 6 KUHEMUu4ecKylo, Hu 6 me-
XAHUYECKYI0, HU 8 XUMUYECKYIO U HU 8 KAKYI0 OPY2yI0.

DHeprusi, Kak ClIoCOOHOCTH Tella COBEpIIaTh paboTy, 3aBUCUT
OT €Tr0 MOJIOKEHUS B TPaBUTAIIHOHHOM TI0JI€ APYroro Tela.

O0nexT, Haxoasmwmiics Ha BeicoTe R1 oT 3eMiu, npesbImiaro-
meM e€ paxnyc, UCIBITHIBAET HUUTOKHBIC CHIIBI TIPUTSHKCHUS, T10-
9TOMY 00J1aJTaeT HUYTOKHOM YHEPTHEH U MOXKET BUCETh, IIPAKTHYC-

Q r CKH{ Ha OHOH BBICOTE, IIUTEID-
‘% et Hoe Bpemst. [loromy uro mpu na-
E JIeHnu 00beKTa ¢ BBICOTHI R1 110
- R{:éz;?g{s Rz, pa3HOCTh TOTEHIMATIOB U
e CKOpPOCThH TajieHus (YyCKOPEHHE)
W3MEHSETCAd HE3HAYMUTENIbHO -

e 0 R BbICOTA rfﬂ R dQl (pI/lCZZ)
Pnc.22 Ecmn xe 00BEKT Haxo-

JIUTCS HAa BBICOTE MEHBIIIEH, ueM paanyc 3emiH, (Touka R3), To npu
NaJICHUH Ha Ty K€ BEJIHYUHY, J0 BBICOTH R4, pa3sHOCTH MOTEHIIHA-
JIOB U YCKOPEHHE U3MEHSIETCs HaMHOTo 00JbIire - dQz2. 1o roBopUT
0 TOM, YTO TIPU CBOOOJHOM TAJCHUH OOBEKTA, €r0 SHEPTHUS HA BBI-
cote Ri, ouenb Mana, a Ha BeicoTe R3, y)ke 10CTaTOUHO BENMKa, TaK
KaK HaXOJUTCS MO IeUCTBUEM OOJIBIICH pa3HOCTH MOTEHITHATIOB.
[ToaTOMY CITyTHUKH, HaxXOAIIUECS HA T€OCTAIMOHAPHBIX Op-
OuTax, BBICOTHI KOTOPBIX 3HAYMTEJIBHO MPEBBIMIAIOT PAIAyC ITuIa-
HEThI, TPAKTUYCCKN HH TAJAI0T Ha 3eMJTI0 (YCKOpEHHE CBOOOHOTO
NaJeHUsI OYCHb MAJI0) U MOTYT BUCETh HaJl OJHOW TOYKOU IJIaHETHI
OueHb J10NT0. EAMHCTBEHHO, UTO OHH TPEOYIOT KOPPEKIIUU OPOHUTHI
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M3-3a HECOBMAJCHUS €€ INIOCKOCTU C TNAMETPAIbHOMN INIOCKOCTBIO
IIJIAHETHI.

A Tenepb NpoOBEAEM MBICIECHHBIA SKCIEPUMEHT. JlomycTum,
YTO €CTh HEKOTOPBIN 00bEM 3al0JTHEHHBINH CMEChIO BOJIOPOAA U KHC-
J0poJia. DTO ra3bl, KOTOPBIE 00IAIAI0T TOBOJIBEHO OOJBIIION OTPHIIA-
TEIbHON aCHMMETPHUEN I'paBUTALMOHHBIX MOJe aToMoB. CienoBa-
TEJIbHO OHHU MOCTOSIHHO HAaXOJSTCS MO/ IEUCTBUEM CUJI OTTAJIKUBA-
HUS, KOTOpbIE HE JAIOT aTOMaM COCIUHSTHCS U OOYCIAaBIUBAIOT
CTpeMJICHHE ra30B, 0ECKOHEYHO PACIIUPSTHCS.

W3-3a cun OTTajlKuMBaHUS, aTOMbI Tra3oB 00JIaJalOT OYEHb
00JIBIION MOABMKHOCTBIO, TaK KaK MEXKAY HUMU HE CYIIECTBYET CHJI
TpeHus. TakuM oOpa3oM, CMeCh BOJOpOJia M KHCIOPOAAa MOKET
HAXOJHUTCS B 3aMKHYTOM 00BEME HEOrpaHHYCHHOE BpeMsi 0e3 Ka-
KOro-JIN00 B3aUMOJICHCTBUSA. EIMHCTBEHHOE, YTO MOXKET Mpo-
M30MTH, 3TO paccilOCHHE, NMPU KOTOPOM BOAOPOA IOJIHUMETCS
BBEPX, TaK KakK MO0 CPAaBHEHHIO C KUCIOPOJOM 00JaaeT OYeHbh Ma-
JIBIM BECOM.

A Terepb MOCMOTPHUM UYTO MPOU3OUIET €CIM B ATOM 00BEME
MIPOCKOYHT UCKpa. VIckpa — 3TO MOTOK AJIEKTPOHOB JABUXKYIIUXCS C
yCKOpeHHeM [11.6]. IX cCKopoCTh B IOTOKE MOXKET MPEBHIIIATH CKO-
POCTh BOJIHBI B TPaBUTAIIMOHHOM I10JIe (CKOPOCTh cBeTa). 00 3TOM
TOBOPHUT TOT (haKT, YTO UCKPY MbI BUJUM, KaK CBETSIIMICS KaHAI
(3¢ ekt BaBunoBa-UepeHkoBa). A 3J1€KTPOH, UMEIOLINI CKOPOCTD,
MPEBBIIIAIONIYI0 CKOPOCTH BOJIHBI B TPaBUTALIMOHHOM I10JI€, CO3JaeT
B HEM YJJapHYIO BOJIHY [1J1.7].

B pe3ynbTare BO31€MCTBUS yIapHOW BOJIHBI HA aTOM Ta3a, OH
NpUOOpETaeT CKOPOCTh, MO3BOJISIOUIYI0 €My MPEOJOJETh CUITBI OT-
TaTKuBaHUs (TOTEHIMAIBHBINA Oapbep) Mexxay atomami [ri.4]. Kak
TOJIbKO aTOMBI CONM3ATCS HACTOJIBKO, YTO CHUJIbI TPaBUTALMOHHOTO
MPUTSKEHUSI MKy HUMU MPEBBICAT CUJIbI 3JIEKTPUYECKOTO OTTal-
KHBaHUA, aTOMBI YIaAYyT C YCKOPEHUEM JIPYT Ha Jpyra.
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[Ipn 3TOM uX rpaBUTALMOHHBIE IOJISI CONBIOTCA C yBEJIMYeE-
HUEM ACUMMETPHH, UTO MMPUBEIET K PE3KON KOHIIEHTPALIUH 3JIEKTPO-
HOB U BBITAJIKUBAHUIO UX M3JIMIIKA U3 00pa30BaBLICHCS MOJIEKYIIbI
BoZbl. TO ecTh, IPUBEAET K MOBBIIICHUIO TEMIIEPATYPHI U BOZHUKHO-
BEHUIO HOBOM yJIapHOM BOJHBI. B pe3ymnprare 3TOro mpouecca
HAYHETCS JIABUHHAS PEaKIUsl CHHTE3a BOJIbI C BBIICJICHUEM OTPOM-
HOTO KOJIMYECTBA JIUIIHUX JEKTPUUYECKUX 3aps/IOB (AJIEKTPOHOB) B
IPOCTPAHCTBO 00BEMA.

[IpakTrueckn MIHOBEHHO 3TOT 00beM OyaeT 3aIroiHeH cMe-
ChbIO "TOpsiYMX" MOJIEKYJI BOJSHOTO Mapa ¢ 3JICKTPOHAMH, CUJIaMHU
OTTaJIKMBaHUA (JIaBICHHUEM) KOTOPBIX 00beM OyAeT pa3pyllieH U
yIapHas BOJIHA, BBIPBABIIKCH B BO3/YyX, CMETET BCE HAXOJMSIIEEC
Ha e€ myTu. To ecTh MPOU30UIET B3PHIB TPEMYUETO Ira3a U BCs dHEp-
r'ust cMecH OyZleT ucTpadeHa.

TakuMm 00pa3oM 37eCh OMUCaH MEXaHU3M IMpoIlecca CHHTE3a,
CKOPOCTb KOTOPOT'O 3aBUCUT OT PA3HOCTH ACUMMETPHI IrpaBUTAIIU-
OHHBIX I0JIEH aTOMOB B3aUMOJEHCTBYIOLIMX BELIECTB. MeXaHU3M
Ipoliecca aTOMHOI'O B3pbIBA MPAKTUYECKN aHAJOTWYEH, 33 UCKIIIO-
YEeHUEM HEKOTOphIX MOMeHTOB. OH omnucaH B riase [ria.12], o cun-
Te3e.

11. IIlapoBasi MOJIHUA

[[TapoByt0 MOJIHHIO, KAK U MHOKECTBO MPOCTHIX MPUPOJIHBIX
SBJICHUI, COBPEMEHHAsl HayKa J0 CHUX MOp CUMUTAET 3arajkou, Ha
O0OBSICHCHUH KOTOPOW CJIOMajIu 3yObl OU€Hh MHOTHE OOJIbIINE YUE-
Hble. Hayka B OONBIIMHCTBE ciiyyaeB BOOOIIE UAET OKOIbHBIMU MY-
TSMU U OYE€Hb MHOTHE MEXaHU3MbI MPOCTHIX MPUPOIAHBIX SIBICHUN
OCTaIOTCsI BHE €€ MOJIst 3peHHs. BBIIBUHYTO COTHH Bepcuil 00bsCHE-
HUS IAPOBOM MOJIHMM, HO HM OJJHA M3 HUX JaXe Ha MOTy HE Mpu-
ONM3uiia HaAyKy K pa3rajgke dTOro sBICHUSI.
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B pamkax cymiecTByromeid HaydHOW mapaaurMbl, 0ObsICHE-
HUE MEXaHU3Ma H1apOBOM MOJIHMM HEBO3MOKHO B npuHuune. Ho Ha
OCHOBE HECTOSAICH TeOpUH OH OOBSICHIETCS AIEMEHTAPHO.

OObIuHas IMHEWHAsT MOJHUS MPEICTABISET COO0M KpaTKo-
BPEMEHHBIN TOKONPOBOMSIIMN KaHAJ B BO3JyX€, BOSHUKAIOLINUN B
pe3yNbTare pa3sHOCTH SJCKTPHUECKUX MOTSHIIMAIOB MEXAY 00Jia-
KaMU Wi o0akaMu U 3eMIIEN. Pa3HOCTh MOTEHIIMAIIOB, 3TO PE3YIlb-
TaT TypOYJICHTHOCTEH, BO3HUKAIOIIUX OT PA3HOCTH TeMIIepaTyp
BOCXOJIAIIMX U HUCXOAIINX MOTOKOB BO3/1yXa B JKapKYIO IOrOJy.

TypOyneHTHOCTH B 00JaKax MPUBOJIAT K IEPEMEIIUBAHUIO U
YBEIMYECHUIO TUIOLIAAN COIPUKOCHOBEHUS MOJIEKYJ BOJSHBIX IapOB
C MOJIEKYJaMH OKpY)KaloIlIero Bo3AyXa, 4To o0Jerdyaer mnepereka-
Hue 3apsaaoB. [Ipu 3ToM paboTaer TOT ke caMblii MEXaHU3M, KaK IPU
DIIEKTPU3ALNY HATHPAHUEM CTEKIISTHHOHN WM Y00HUTOBOM MaJIOUYKH.

Obmnaka, coCTOsIIHE U3 MOJIEKYJI U Karellb BOAbI, MMEIOIINX
MEHBIIYI0 aCUMMETPHUIO TPAaBUTALMOHHBIX MOJEH, OTHOCUTEIHHO
MOJIEKYJ BO3/yXa KaK MPaBUIIO, MOJIYYAIOT U3 HETO N30BITOYHBIE OT-
pULATEIbHBIE 3apAbL.

Pazpsg MOXeT MpoM30HTH KaK MEXIy OOJaKkaMu, UMEIo-
HIMMH OTPULIATENIbHBIE 3apsA/Ibl Pa3HON BETMUHHBI, TaK U MEXIY 00-
JaKaMu U 3eMJIEHN, KOTopas Tak ke UMeeT OUeHb HeOObIION U30bI-
TOYHBIA OTPULIATEIILHBIN 3apsl.

Korna mexay ob61akamMu pa3HOCTh MOTEHIIUATIOB JOCTUTAET
HEKOTOPOW KPUTHUYECKOW BEIMYWHBI, JBHKCHHUE 3apsioB 00pazyeT
TOKOTIPOBOIAIINI KaHAaJ, IO KOTOPOMY ITPOUCXOTUT JaBUHOOOpa3-
HBII pa3ps/l, BBIACISIOMUNA OrPOMHYIO MOIIIHOCTB 33 OYEHb KOPOT-
KUH MIPOMEXYTOK BpemeHUu. Mnu mpocto nuneitHas mosnus. OHa
MPEACTABISIET COOOM 3aKpY4YCHHBIM BCTPEUYHBIN MOTOK AJEKTPOHOB
Y IPOTOHOB, ABMKYIIMXCS COMIACHO 3akoHY KyioHa, ¢ yckopeHueM
HABCTpeuy Apyr apyry [ra.4].

Hpumeuyanne! Ilomok npomonos Huumodcen u Mmodxcem He
RPUHUMAMBCA 60 6HUMAHUE, HO OH 6A4JICE€H C moi mouxku 3penui, umo
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OH ABIAEMCA NPUUUHOU 3AKPYUUGAHUA NOMOKO8 3apPA008 6 CRUPAb.
1000610 momy, KaKx HUCXOOAWUIL ROMOK 8030yXa CROCOOCmEyen 3a-
Kpy4ueanuro BOCXOO}HMQZO nomoka u oﬁpasoeauum UUKIIOHA Uujiu an-
MUYUKIIOHA.

B pe3ynbTare 3TOr0 yCKOpeHUs, CEUYCHHE KaHajia pa3psia
NP IPUOJIMIKEHUH K TTOJI0KUTEILHOMY TOJIOCY, YMEHBINAETCS U OH
pa3phIBaETCA Ha CAMOCTOATENIbHBIE YYaCTKH, MPECTABIISIONINE CO-
0011 BUXpEBBIC 00Pa30BaHUS, B KOTOPHIX TPOTHUBOITOIOKHBIC 3aPSI/IbI
JBUKYTCSI HABCTPEUY APYT APYTY MO 3aMKHYTHIM TPAEKTOPUSIM paB-
HOT'O MOTEHITHAA.

A Tak Kak JABUXEHUE IO 3KBUIOTEHLUAIBLHON TPAaeKTOPHUH,
3TO MO CYTH, aHAJOT MPSIMOJIMHEWHOTO0 PAaBHOMEPHOI'O JIBHXKCHHUS,
pH KOTOPOM paboTa MPaKTHUECKH HE COBEPIaeTCs, TO 00pa3oBas-
mIasicst KpyIHas mapoBasi MOJHUS, TOA00HO CBOOOTHO BpallaroIe-
MyCS MaxOBHKY HJIM BOJYKY, MOXET CYIIECTBOBATh HEKOTOPOE
BpeMsl, NepeMeIasch MOTOKAaMH BO3/IyXa Ha HEOOJBIINE PACCTOS-
HUSL.

Hcuepnas sHepruto Ha U3TyuyeHUE, OHA TUXO UCUYE3HET, €CIU
HE HATOJIKHETCS Ha MPEMATCTBUE, IPU KOTOPOM HPOU30UAET paspy-
[ICHHE KOJIBIIEBOTO TOKA C 00pa30BaHUEM B BO3yXe 00JIACTH MOBBI-
IIEHHON KOHLIEHTPALMU 3JIEKTPUYECKHUX 3apsiioB, [ri.11] xotopsie
MTHOBEHHO BCTYIHMB B PEAKIMIO CAMOMPOU3BOJIBHOIO CHHTE3A C MO-
JIEKYyJIaMH OKPY>KaloIlero BO31yXa, BbIACISAT UMITYJIbC MOIIHOCTH B
BHJIE B3pbIBA.

Menkue ke oOpa3oBaHHs HMCUYE3AIOT MOYTH Cpa3y, UCTPATHB
SHEPruI0 Ha u3iydeHue. [103TOMy 3KCIEPUMEHTAIbHO IIAPOBYIO
MOJIHMIO TIOJIYYUTh MOYTH HEBO3MOXXHO, NMOTOMY YTO JUJISi 3TOTrO
JUTMHA KaHaJIa pa3psaa JOJKHA OBITh OYEHb OOJIBIION, YTOOBI CKO-
POCTb IBUKEHHUS 3apsA/I0B OKa3a1ach JOCTATOYHOM AJIsSl €r0 pa3phIBa.

Ho denoBek, k coXal€HUIO MOKa HE pacroyiaraeT UCTOYHH-
KaMH BBICOKOTO HANPsHKEHHS, MOIIHOCTh KOTOPOTo ObI TI03BOJISIIA

84



Beonroyust MATEPHH

CO3/71aBaTh pa3psiibl JUTMHOIO B COTHU METpoB. CMOIETUPOBATH II1a-
POBYIO MOJIHHIO Ha 00Jiee KOPOTKUX pa3psiax — HEBO3MOKHO.

12. YUTto Takoe TemMmeparypa

Ha ocHOBaHMM M3J7105KE€HHOTO BBIIIE, MOYKHO TaK XK€ JIETKO
000cHOBaTh NoHATHE Temneparypsl. [Ipu HarpeBanuu tena' pacum-
PAIOTCS U CTAHOBSATCS JIETYE, 3TO HKCIIEPUMEHTAIIBHO YCTAHOBIICH-
HbIH (akT. Bo3bMEM TBEpAOE TENNO U MPOBEAEM MBICICHHBIN KCIIE-
PUMEHT.

Kaxk Op110 cka3aHO BBIIIE, aTOMBI BEIIECTBA 00JIaIal0T Tpa-
BUTAI[MOHHBIMU TMOJSIMH, OJIaroiapsi KOTOPEIM OHU TIPUTATUBACTCS
JIpYyT K APYTY U K 3emie. Tak Kak rpaBUTAIIMOHHBIE TTOJISI aTOMOB
TBEPJOTO TEla MMEIOT OYE€Hb HE3HAUUTEIbHYI0 aCUMMETPHUIO, TO
OHM CWJIBHO MPUTATHBAIOTCS APYT K IPYTY.

[TpubapnsieM K KaKIOMYy aToMy IO JIeKTpoHy. [Ipu sTom y
aToMa HECKOJIBKO YBEIUYHUTCS aCHMMETPHUS €Tr0 TPaBHUTAIIMOHHOTO
MoJisl, B pe3yJbTaTe Yero yMEHBIIUTCS CUjia MPUTSHKEHUS Tella K
semiie. [ria.11]. To ecth aroM crtaHeT Jyierde (BOSHUKHET AehEKT
Beca), a 00BEM €r0 YBEITUYUTCS HA OJUH SJIEKTPOH.

Bot, o cytu, Mbl 1 OOHAPYXHIIM HOCUTENb Teruia. Takoi

CBOCOOpa3HBIN TEIIOPOJI, POJIb KOTOPOTO MOTYT UTpaTh, B MPUH-
IIUTIC, KaK TMOJIOKUTEIbHBIC, TaK M OTpHUIaTeIbHBIC 3apsabl. U koTo-
phIil OoJpIMe YUE€HBIC YKE YCIeNnu "3aKphITh', TPUIAYMaB B3aMeH
BEUHBII JIBUTATEIb, B BUJIC MOJICKYJISIPHO-KUHETHUYECKOU TEOPHH.

[TpomomkuM CBOM MBICICHHBIH SKCIIEPUMEHT, TOOABIISIS B
aTOMBI TeJla M0 3apsAAy. ACUMMETPUs MX IPABUTALMOHHBIX MOJIEH
6YI[GT yBeHI/I‘II/IBaTBC}I, TECIJI0 6y,Z[GT CTAHOBUTBHCA BCEC JICTUEC U JICTYC,
a CUJIbI HpI/ITH)KeHI/I}I MG)K,Z[y aToMaMu 6y,Z[YT CTAaHOBUTHCA BCC CJia-
Oce u ciadee.

Uepes3 HEKOTOPOE BpeMsl aTOMBI MOJydaT BO3MOXKHOCTbD Tie-
peMenaThCsi OTHOCUTENIBHO IPYT APyTa U BEIIECTBO MPEBPATUTCS B
KUIKOCTh. TO ecTh pacrutaBuTCsl.
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[Tpu nanpHelmeM TpubaBICHUH 3apsI0B, ACUMMETPHS Tpa-
BUTAIMOHHBIX TIOJIE aTOMOB YBEIWYUTCA HACTOJIBKO, YTO OHHU
HA4YHYT OTPBIBATBCSA NPYr OT Apyra BCE YBEIWYUBAKOIIUMUCS CH-
JJaMH OTTQJIKMBAHUA U KUJKOCTh IPEBPATUTCS B ra3. BoT MblI 1 1o-
Ty4iid 00bsCHEHNE MEXaHU3Ma UCTIAPCHHUS.

Mpumeuanune! B uacmunocmu, ucnapenue 600vl 00ycno61eHoO

. Paznocmuio acummempuii 6030yxa

= u 600vl (puc.23), noamomy oarce
nepetexanme | 3AMép3man 6ooa (11é0) 00601bHO
b ok X0pouwio ucnapaemcsi.

H36bimounvie 3apaovt u3
MONeKyn — 6030yxa  nepemexasn
- (oughghynoupys) 6 monexynvl 1voa,

Puc.23 yeenuuuearom acumMmempuio ux

spasumauuOHHbLX I’l0Jl€lZ, umo npueodum K yesenuuenuro cuji ommaii-
KUBAHUA MOJIEKY1 Opy2 Om Opy2a, KOMopble npu IMOM ROYUAIOM 603-
MOIHCHOCHD OMOpeaAmbCs Om nO6eEPXHocmu u NOOHAMBCA 6 sosdyx, eme-
cme ¢ ""npununwiumu’’ K HUM MOJIEKY1AMU 8030YXA).

[Ipu 3HAUUTENBHOM YBETHMYCHUU KOHIICHTPAIIMU HU30BITOY-
HBIX 3apsAIOB B aTOMaX, OHU YK€ He OyIyT B HHX yAEpKUBATHCH, a
OyIyT paBHOMEPHO paclpeAesaThCs 0 BceMy 00BhEMY.

Takum obpazom, 0060cHOBbIGAECMICA MEXAHUZM 6HLOPO20
Hayana mepmMoOUHAMUKU U NPUHYUN 803DACMAHUA IHMPONUU,
KaK 8blpAGHUGANHUA JIIOObIX (uU3UYECKUX NApaAMempos mamepuu.
B oannom cnyuae - memnepamypot.

B koHI1€ KOHIIOB, BEIIECTBO MTPEBPATUTCS B CMECH 'TOPSTUUX "
(3apsKEHHBIX) aTOMOB C 3JIEMEHTAPHBIMU JJIEKTPUUECKH 3apsiKEH-
HBIMU YacTHULIAMU WK B IuiazMmy. [Ipu panpHelleM NOBBIIEHUN
TeMIEPATyPbl IPOUCXOJUT CIEAYIOLIEE.

N3-3a OrpOMHOM KOHLEHTPALUU OJUHAKOBBIX 3aps10B, aTOM
MEPEXOUT B COCTOSTHUE, TTOJI00HOE JKUJIKOU Karljie, KoTopasi pa3Ba-
JIMBAETCS HA AJIEMEHTAPHBIC YACTHUIIBI. DTH AJIEMEHTaPHBIC YACTHUIIHI,
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IpU JajbHeHIeM MOBBIILIEHUU TEMIIepaTyphl, pa3BajsTCcs Ha CyO-
aneMeHTapubie. U Tak nanee. [1o cyTu Mbl BOCIpOU3BEIIH 3/1€CH MPO-
[[ECC CUHTE3a, MPOUCXOASIINHI B 3BE3/1aX, B 0OPaTHOM HaIPaBIICHUU.

Temnepamypa — 3mo eearuduHa Pa3HOCMU ACUMMEMPUIL
2PasUmMAYUOHHBIX NOJIEH AMOMOE MAMEPUATILHOZ0 Mmena U amo-
MO8 OKpydcarouieli e2o cpeowl.

Wnm mpocto pa3HOCTh WX M30BITOYHBIX AJIEKTPUYECKUX 3a-
psnoB. [ToTok Temia — 3TO MOTOK 3apsKEHHBIX YaCTHII - SJIEKTPOHOB,
KOTOPBI MBI YyBCTBYEM OJiarojapsi yBeJIUUMBAIOIICHCS aCUMMET-
puu MOJIEKyJ Halero Tena. EcrecTBeHHO, UTO BellecTBa, 001a1ato-
e XOPOIIEH EKTPONPOBOIHOCTHIO, 00IAMAOT U XOPOIIEH Tel-
JIOTIPOBOJHOCTHIO.

Ecnu e 3TOT MOTOK 4acTHII HAMPaBJICH W3 HAIIETO Teia U
OyJeT yMEeHBIIaTh aCHMMETPHIO HAIIUX MOJIEKYJ, Mbl OyJIeM dyB-
CTBOBaTh OXJaXJcHUE. AOCONIOTHBIN TEeMIEPaTypHBIH HYJIb, 3TO
PaBEHCTBO WJIM HYJIEBas Pa3HOCTh aCHMMETPHI TPaBUTAIIMOHHBIX
MoJiei aTOMOB TeJia, KOTopasi B CUITy cpeprudecKoil METPUKH BCEIICH-
HOU, HEBO3MOJKHA.

A To, 4TO moapazymeBaeTcs 1o aOCOIIOTHBIM HYJIEM B CO-
BPEMEHHON HayKe — 3TO CHEKYJIALHNs, 0O0yCIOBJICHHAs CIIETbIM Iie-
PEHOCOM pe3yIbTaTOB KAKUX-TO MaTeMaTHYECKUX NMPEoOpa3oBaHMA
Ha (pU3HUECKYIO PEaTHbHOCTD.

AHaNOTUYHBIM K€ 3a0IyKICHHEM SIBISETCS U MOJEKY-
JSPHO-KWHETUYECKasi TEOpHsi, MPOTUBOpEUAIIas BTOPOMY Haudaly
TEPMOJMHAMUKH, 00YCIOBIIEHHAs, KaK U B CITydae C OIbITOM Pesep-
dbopra, OmMMOOYHBIM OOBSICHEHHEM pE3yJbTaTOB JKCIIEPUMEHTA
bpoyna.

Hcxons w3 ompeneneHus TemIepaTypbl MPUBEAEHHOTO
BBIIIIE, DJIEMEHTAPHO OOBSICHSAETCS MPUHIIAIT PAOOTHI OOBIYHOTO XO-
noguneHUKa. [Ipu cxatum pabodero tena - (peoHa, €ro aTOMBI
CONMMKAIOTCS, KOHIICHTpAIHs U30BITOUHBIX 3apsS0B B €ro 00béMe,
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YBEJIMYUBACTCS U 3apsfbl, MOAUYUHASICH BTOPOMY Hadady TEPMOIU-
HAMHUKHU U CTPEMSCh paCIpeIeIUThCS PABHOMEPHO, HAUMHAIOT Iepe-
MEIAThCSl B CTEHKH EMKOCTH (paauarop).

Jlanee nmpoxoAs 1oj JaBI€HUEM Yepe3 TOHKOE OTBEPCTHE B
Ipyryro EMKOCTh (paguaTop MOPO3WIBHOIN KaMepbl), pabouee Teno
paciupsieTcsl U KOHLIEHTPALUs 3aps10B B HEM PE3KO YMEHBIIAETCA.

CornacHo BTOpOMY Havally, 3apsiibl HAYMHAIOT IEPETEeKaTh B
pabouee Teno yxe M3 CTEHOK MOPO3HWIBHOM Kamepsl, emé Oolee
oxXJIakmas e€.

Korna Mb1 npukacaeMcs nanbleM K METaUIMYECKOMY Mpe-
METy, OH HaM KaXeTCs XOJIOJAHBIM, IIOTOMY UYTO H3-3a Pa3HOCTHU
aCUMMETpU MOJIEKYJ HAIllero Teja U aTOMOB MeTajlia, U30bITOY-
HBIC 3apsA/Ibl HAIIETO Tella HAYMHAIT AUQPYHIUPOBATH B METAILI,
co3zaBas olryueHue xonoaa. Ho aTo neperexkanne Henb3s Ha3BaTh
AIIEKTPUYECKUM TOKOM, TaK KaK 3apsi/ibl ABHXKYTCS 0€3 YCKOPEHHS.
D10 oughghy3ua >neKTPOHOB M3-32 PA3HOCTU MX KOHIICHTPALUWA B
HAaIlIeM TeJIe U METAIIMYECKOM IIPEIMETE.

To ecTb HamM HEpBHBIE KIETKH IMPEKPACHO OIpPENEsIoT
HaIpaBlieHue 3TOro Toka. [Ipukacasch K AepeBSIHHBIM IMIpeIMETaM,
UMEIOUIUM MPUMEPHO OJMHAKOBYIO aCHMMETPUIO C HAIIUM TEJIOM,
MBI HE ONIYIIA€M HMX XOJOJHBIMU, TOTOMY UYTO H3-32 OTHOCHUTEIIb-
HOT'O PaBEHCTBA aCUMMETPHIA, CKOPOCTh TU(PY3UH 3apsAa0B CIIUII-
KOM HUYTO)KHA, YTOOBI €€ OIYTHTD.

JIBIDKEHHEM 3JICKTPUYECKUX 3apsiiOB AJIEMEHTAPHO OOBsIC-
HSIOTCS TIOOBIE MEXAaHU3MbI B3aUMOJICUCTBUN B TIPUPOJIE, BKITIOYAS
MEXaHHU3MBI JCHCTBUS pa3IUYHbIX OPraHOB HAIIETO Teja.

Ceruatka, HampuMep, MPEACTABIAET COOON MATPHUILYy CBETO-
YYBCTBUTEJBHBIX HEPBHBIX KIIETOK, TaK Ha3bIBAEMBIX IaJlOyeK,
OTIpEeEIAIONINX HHTEHCUBHOCTh CBETOBOTO TTOTOKA, COBMEILIEHHYIO
C MaTullel, TaKk Ha3bIBAEMBIX KOJIOOUYEK, MPEICTABISIOMNUX COOO0M
JIETEKTOPbI CKOPOCTH (POTOHOB, KOTOPOH OTIPENIEIIETCS LIBET.
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Ceruatka — 3TO, 110 CyTH, U3MEHHUBIIHICS ()aceTOUHBIN TJ1a3
HAaCEKOMOI'0, TOJYYUBLIMN B pe3y/lbTaTe HBOJIOLMOHHOTO IPO-
necca, oommii xpycranuk. CBeT, (POKyCHPYSICh XPYCTAIUKOM, CO-
3MaéT Ha CETYATKE M300paKEeHUE, MPEACTABIISIONIEE CO00i KapTy
AIIEKTPUYECKUX MOTEHIHUATIOB. TO €CTh 3TO M300paKEHUE OKpYKa-
IOIUX MPEIMETOB, cPOPMUPOBAHHOE WM HAPHUCOBAHHOE HA CET-
YaTKe JEKTPUICCKUMH MTOTCHIIMATaMHU.

B pesynbrare neHCTBHS 3JIEKTPUYECKUX ITOTEHIAATIOB BO3-
HUKAET JIBUKEHHUE AJIEKTPUUECKHUX 3apsiIOB 10 MyYKY HEPBHBIX BO-
JIOKOH, KOTOpBIE MOCTyMHasi B MO3T, GOPMUPYIOT B HEM BPEMEHHYIO
HEHPOHHYIO CTPYKTYPY, TaK K€ MPEACTABIISIIONIYIO0 COOO0M IIBETHOE
00bEMHOE M300paKEHUE OKPYXKAIOIIUX MPEAMETOB, KaXKaasi TOUKa
KOTOPOTO COOTBETCTBYET MOTEHIIMATY, CO3aBaEMOMY OIMpeAeEH-
HOM MalOYKOM B ceTYaTKe. DTO N300paKEHUE, CO3TAaHHOE ICKTPH-
YECKUMU TIOTEHITUAIIAMU, MOXKET JIEP>KAThCS B MO3T€ HECKOJIBKO Ya-
coB. OHO 00pabaThIBaeTCsS MO3TOM M YaCTUYHO 3alIOMHHAETCS... Te-
nepb ocTaéTest OMH HEeOOBIION 1Iar 10 CO3/1aHus HCKYCCTBEHHOTO
riasa.

Ilpu cospemennom yposne pazeumusn MUKpomexHoaio2uil,
C030aHue maKo2o UCKycCmeeHH0z20 21a3a He COCMAagum 60abuo20
mpyoa u uepe3 06a — mpu 200a 110001 N0 CMOHCEM UOEMb.
Ilycmb u He mak Xopouio, KaK HOPMAIbHBIMU 211A3AMU, HO 00CMa-
mouHo, Ymoodvl 00x00UmMca 6€3 noeoovipel. ..

E20 xoncmpykuyusa u npunyun oeiicmeus 00801bHO NpPo-
CcHibl, HO 30€Cb A UX NPUEOOUms He 0yoy.

AHaOruYHbIM 00pa3oM paboTaeT U MEXaHU3M pacro3HaBa-
HUS BKyca. Pa3ianuHble BeliecTBa, Monajaas B CIIOHY, SBISIOIIYIOCS
JMEKTPOIUTOM, CO3[AI0T AHAJIOTUYHYIO K€ KapTy 3JIEKTPUUECKUX
MOTEHITMAJIOB, KaK M CeTuaTKa TJia3a, KOTopas Tak ke oOpabaThiBa-
€TCS MO3TOM.
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Ewié o0un ouenv nacnaouvlii npumep, 00Ka3pléaouwjuil
INeKmpuueckyro npupody memnepamypsl. Ecau nnockocmmuoii
nOJIYRPOBOOHUKOBBLIL OU0O NOOKIIOUUMb 6 3ANOPHOM HaAnpaee-
HUU K UCMOYHUKY ROCMOAHHO20 Hanpaxcenus 6 5-10 eonvm, mo
6 pezynbmame o6eonenusn p-oonacmu n-p nepexooa rieKkmpuue-
cKumu 3apaoamu, Ouoo 0060abHo cuibHo oxaaoumcea. Ha smom
npuHyune padomaiom noOYNPOEOOHUKOEbIE XO0100UIbHUKU.

13. IlpsiMo/IMHeliHOE IBHKEHH e
U CBEPXIMPOBOAMMOCTh

Heusicenue — 3mo n11000e uzmenenue cOCMOAHUA mend,
(nonooicenus unu HanpaeneHus nepemewjeris), 00yca061eHnoe oei-
cmeuem pazHoCmu 2pasumayuOHHbIX NOMEHYUAN06, NPU KOmMO-
pom coeepuiaemcs paboma.

A cnepoBarenbHO, JBUKEHHE HE SIBISIETCS HEMPEMEHHBIM
YCIIOBUEM CYIIECTBOBAHUS MAaTEPUU U MIOITOMY HUKAKOI'O BEYHOI'O
Xa0TUYECKOT'0 JBMKCHHS B MIPUPOJE CYLIECTBOBATh HE MOXKET, TaK
KaK 3TO TpeOyeT HenpepbIBHON 3aTPaThl MOLTHOCTH.

Heusicenue no unepyuu — 3mo 06uriceHue no mpaeKmopuu
PA6HO20 nOmeHYuana, npu KOMopou pasHocms ZpasumayuoOHHbLIX
NOMEHUUAN08 OCMAEmca HEeU3MEeHHOU U padoma He coeepuia-
emcs.

IlosTOMy IBHYKEHHE IO 3KBUIIOTCHLHUAIBHON TPACKTOPUHU
SIBJISICTCS YaCTHBIM CiTy4aeM 1mokosi. Kak Ham roBopuT (uzuka, eciu
Ha TEJIO HE NEHCTBYIOT HUKAKHE CHJIbI, MU PABHOACUCTBYIOLIAs
BCEX JACHUCTBYIOLIMX HA TEJIO CHJI, paBHA HYJIIO, TO T€JIO OyJeT Haxo-
JUTBCS B IOKOE UJIU B COCTOSIHMM PaBHOMEPHOTO IPSAMOIMHEUHOTO
JBUKCHUSL.

Ho Tak kak BceneHHas, B CHITy CBOICTB MaTepuu UMeeT ce-
PUYECKYI0 METPHUKY, TO Pa3srOBOPbI O KaKOM-TO IIPSIMOJHMHEHWHOM
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pPaBHOMEpPHOM JBWXEHHH, SBISAIOTCA 3a0myxaeHueM. B chepuue-
CKOM reoOMeTpUU BCEJIEHHOM TaKOTo JBHXKEHUS HET U ObITh HE MO-
JKeT.

EnuHcTBEHHON TIPSMOM JIMHUEH BO BCEJIEHHOM MOYHO CUH-
TaTh TOJBKO PAIUyC JTFOOOTO TATOTEIOIIETO Tela, HO ABMXKECHUE TI0
ATOU JIMHUU HE SBIISIETCS] PABHOMEPHBIM, TaK KaK MOXET MPOUCXO-
JUTh TOJBKO MO/ JACUCTBUEM Pa3HOCTU IPABUTAIMOHHBIX MTOTEHIHU-
anos. Jlersamuii caMoJIE€T, HAIPUMEP, B YCTAHOBUBILIEMCS PEKUME
MOJIETA MOYKHO CUMTATh ABMKYIIMMCS MO MHEPLIMH, TAK KAK PABHO-
JIEUCTBYIOIIAsI BCEX CUJI, IEUCTBYIOIIMX HA CAMOJIET B 3TOM PEKHUME,
paBHA HYIIIO.

Cuna TATOTEHUs ypaBHOBEIIEHA MOABEMHOW CHIIOW KPBbI-
JBEB, CUJIa CONPOTHUBIICHHUS BO3yXa YpPaBHOBEILIEHA CUJIOW TATH
JIBUTATENS U CAMOJIET B IAHHOM CJTy4ae JIBUXKETCS 10 SKBUIIOTEHIHU-
anbHOU Tpaexktopuu. M no nnepuuu. Haxonsce BHyTpH caMosiéra
C 3aKPBITHIMU WILTIOMHUHATOPAMU, €70 ABUKEHUE HEOTIIMYUMO OT CO-
CTOSIHUSL TTOKOSI.

Ecnu k KOHIIaM IPOBOJHHKA MPUIIOKHUTh HEKOTOPYIO pPas-
HOCTb JIEKTPUYECKUX TOTCHIIMAJIOB, TO B HEM BOZHUKHET JIBU)KCHHE
3JIEKTPUYECKUX 3apsaaoB. [Ipuuém, mo Mepe npoABHKEHHUS dIEKTPU-
YECKHX 3aps/i0B K MPOTHUBOIIOIOKHOMY MOJIIOCY, PA3HOCTh MOTEH-
[IUAJIOB OYIET U3MEHSTHCS, a CHJIA TIPUTSHKEHUS U CKOPOCTH JIBIIKE-
HUS 3apsS0B OyJeT BO3pacTaTh.

CnenoBarenbHO, 21eKmMpu4ecKuil moKk — 3mo yCKOpeHHOoe
OBuUdICEHUE INEKMPUUECKUX 3apPA00E NO HPOBOOHUKY, TIOJ0OHOE
MAaJCHUI0 MAaTepUaAIbHOIO Teja MOJ AEUCTBUEM Pa3HOCTH I'paBUTa-
LIAOHHBIX MOTEHIMANOB. I UMEHHO MO3TOMY 3JEKTPUYECKHI TOK
MOJKET coBepiIath paboTy. Mcxoas W3 3TOro ke yTBEp:KIeHUS,
MOKHO JIETKO OOBSCHUTHh BO3HUKHOBEHHE CBETOBOI'O H3IyUYCHHS
MpU MPOXOKACHUU TOKA Ye€pe3 MPOBOJHUKHU C BHICOKUM COIPOTHB-
JICHUEM.
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Berpeuast BbICOKOE COMPOTUBIICHHUE JBUKEHHIO, 3JIEKTPOHBI
HAKaIlJIMBAIOTCS B MPOBOJHUKE, YTO MPUBOJUT K IMOBBIIIEHUIO KOH-
HEHTPALUU ANEKTPUUYECKUX 3apsAI0B M BBITAJKWBAHUIO UX U3 IMPO-
BOJIHMKA B OKpY’Kalollee MPOCTPAHCTBO CUJIAMHU B3aMHOI'O OTTaJI-
KUBaHHU [TJ1.6].

W gem Gombliie MX KOHLIEHTPAIHS, C TeM OOJIbIIEeH CKOPOCTHIO
OHH "BBITAIKMBAIOTCA" ¥ TeM 00Jiee KOPOTKHE CBETOBBIE BOJIHBI BO3-
OyX/Iaf0T B IPaBUTAIIMOHHBIX TOJISX OKPYXKAIOMIEH UX CPEb.

HmeHHO oaTOMY IpH HEOOJIBIIOM TOKE, IPOBOJHHUK CHayvaIa
cnabo HarpeBaeTcs, TaK Kak "BBITOJKHYThIC" M3 TIPOBOJHUKA DJICK-
TPOHBI UMEIOT HEOOJIBIIYIO0 CKOPOCTD U IIPU IBU)KEHUHU BO30YKIAIOT
JUTMHHBIE, HH(paKpacHbIe, BOJIHBI, & C OBBIIICHHEM KOHIIEHTPALUN
CKOPOCTb BBLJIETA YBEIIMYMBAETCS U BOJHBI CTAHOBATCS KOpOYE U
MaKCUMYyM HM3J1y4Y€HUs CIBUTAETCS K CHHEMY Kparo CIEKTpa.

B pe3ynbraTe CHIBHOTO OXJIaXICHUS MPOBOJAHHKA, OH 00€I-
HSETCS AJIEKTPOHAMH U aCUMMETPHUsSI TPABUTALIMOHHBIX IOJEH €ro
ATOMOB YMEHBIIIAETCS, a CJIEA0BATEIbHO YMEHBIIIAETCS €T0 AJIEKTPH-
YECKOE COMPOTHUBIICHHUE.

B npoBo/iHHKe BO3HUKAIOT YCIOBUSI AJI1 HEMPEPHIBHOTO KPY-
TOBOT'0 IBUKEHUS JIEKTPUUECKUX 3apsI0B M0 SKBUMIOTEHLHATbHBIM
TPACKTOPHSM, TOJJOOHO MIAPOBOM MOJHHUH, IPEACTABIISIIONIEE COOO0M
aQHAJOT JBUKEHUS IO HHEPUUU U KOTOPOE YUYEHBIE HA3BIBAIOT
"CBEpXIIPOBOJIUMOCTHIO".

W Tak kak mpu 3TOM JBUKEHHH paboTa HE COBEPINASTCS, TO
TaKOM KOJIBLIEBOM IMOTOK 3apsI0B MOYKET CYIIECTBOBATH JOBOJIBHO
JUTUTETLHOE BpeMs, TOKa TPOBOJAHUK OYAET HAXOIUTCS B OXJIAXKAEH-
HOM cocTosiHuu. Ho nmoctarodHo pa3zopBaTh 3TOT MOTOK 3apsiioB,
YTO OBl 0TOOPAaTh MOILIHOCTb, KaK UX JBUKEHHE MTHOBEHHO MTPEeKpa-
TUTCSl U BUXPh UCUE3HET.

AHaJoramMM Takoro JBHXKEHHS, KPOME IIAPOBBIX MOJHUMN SIB-
JISIIOTCSI, MHOTHE SIBJICHUSI TIPUPO/IbI, UMEIOIINE BUXPEBYIO MPUPOY,
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TaKue KaK TOPHAJO0, LMKIIOHBI, a TaK € pa3IN4Hble MaXOBUKH U
BOJIYKH, YYaCTKH KOTOPBIX, ABHXKYIIIMECS 110 SKBUIIOTEHLUAIbHBIM
TPAEKTOPUAM, IPAKTUUECKU HE TPEOYIOT AJIs 3TOTO 3aTpaT MOILIHO-
CTH.

OOBsicHEeHHE CBEpXIIPOBOAUMOCTH JIBUKEHUEM KaKUX-TO "Ky-
NEPOBCKUX Map" CIUMNIIUXCSA 3JIEKTPOHOB, IMPOCTO HAUBHBI U
CMEILIHBI.

CBepXmpoBOIUMOCTb, KaK JBIKEHHE KAaKUX-TO "CBOOOTHBIX"
JJIEKTPOHOB B YCJIOBUSIX OTCYTCTBHS Pa3HOCTH IEKTPUUECKUX IO-
TEHIIMAJIOB U COBEPLIEHUs UMH padOThI, (PU3UUYECKH HEBO3MOXKHA.

OTO BEYHBIN ABUraTelb U TOJIBKO I1CEBAOYUYEHBIE ITOTO HE I10-
HUMaOT. I B cuity 3T0ro o0CTOSATENIBCTBA, YETIOBEYECTBO, K COXKa-
JICHHIO, HUKOT/Ia He OyJeT MMETh CBEPXIPOBOIAIINX JTHHUN DIICK-
Tpoliepesiad, IOTOMY YTO BEUHBIE BUraTENIW MPUHIMIHMAIBLHO HE-
BO3MO>KHBI.

14. ledexkT Beca
U CBepPXTEKYy4ecTh

Macca 1 sHeprus B HacCTOsIIEe BpeMsl ABIISIOTCS (PyHIaMEH-
TaJIbHBIMU TOHATHSIMU B TEOpeTHUECKOH (u3nke. Macca, kak KoJu-
YECTBO MATEPHUM U IHEPIHsl, KAK CBOMCTBO MaTepUU COBEPIIATH Pa-
60ty. Tak Kak Marepus He MOXKET MPEBPALIATHCSA B CBOE CBOHCTBO,
TO €CTh B 3HEPIUI0, HE MOXKET BO3HMKATh U3 HUYETO U UCYE3ATh B
HUKYJa, TO TOHATHE Je(eKTa Macchl, KaK MCUE3HOBEHUSI KaKOU-TO
4aCTH MaTEPUH SABJIETCS, 10 CBOCH CyTH, aHTUHAYYHBIM.

Ho Tak kak 3TO siBJI€HHE YCTAaHOBJIEHO KaK Obl SKCIIEPUMEH-
TaJbHO, TO CIENOBATENIBHO, PEYb MOKET UATH HE O Macce, a o gece,
KOTOPBIM MOXKET U3MEHATHCS B 3aBUCUMOCTH OT PACCTOSIHUA J0 TA-
TOTEIOIIEro TeNa. 31eCh UMEET MECTO METO0JIOTHYECKas OInoOKa,
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KOTOPBIMH M300MIIyeT BCS TeopeTHIeckas Hayka. [loaTomy BMecTO
noHATUA "Macca', He0OX0UMO YIOTPeOIATh TOHATHE "Bec".
CyTb siBIeHHs AedeKTa Beca TOCTATOYHO JETKO 00BsICHUMA.

oTpuLaTensHas JIrobast maTepuaibHas 4acTUIla
acmmm:—rrpwﬂ

BelecTBa 00J1a/1aeT rpaBUTAIH-

OHHBIM IIOJIEM U, CJIEJ0Ba-
TEIIbHO, IPUTATUBACTCA K JIPY-
MM MaTepHUabHBIM TEJIaM C He-

KOTOPOW CHJION, 0OpaTHO TPO-
Puc.24 MOPUMOHAILHOW KBaJIpaty pac-

CTOSIHUSI MEXJly HUMU. MexXy JBYMs YaCTHIIAMH, HAXOASIIUMUCS
JIpyT OT Apyra Ha PacCTOSIHUM, HAMHOTO MPEBBIAONIEM HUX pa3-
MEpBI, CHUJIBI TIPUTSDKEHUS] OYCHb HE3HAYUTENHBI U HE UTPAIOT HU-
KaKOW pOJIH.

Ho ecnm 5TH 9acTUIIBI OKaXYyTCs JOCTATOYHO OJIM3KO JIPYT K
IPYTY, HA PACCTOSTHUU CPABHUMOM C MX pa3Mepamu, TpPaBUTAI[UOH-
HBIC CHJIBI BCTYMSAT B JCHCTBHE M MPUTSAHYT UX BIUIOTHYIO APYT K
JIpyTy, 00pa3ysi HOBYIO COCTaBHYIO yacTuiy [ra.3].

Bec 1ol HOBOM COCTaBHOI YaCTUIILI OKAXKETCSI MEHBIIIE, UEM
UX BEC M0 OTJIENbHOCTH (puc.24), n3-3a YBEIUUEHUS ACUMMETPHUH €&
rpaBUTALMOHHOTO MoJisA. TO ecTh BOSHUKHET J1e(heKT Beca.

ITo cBoeil cyTn, 0ObeAMHEHUE JABYX YacTULl B OJAHY, 3TO H
€CTh npouecc cuHmesd, IpU KOTOPOM COBepIIaeTcs pabora, mpo-
NOpIHOHANIEHAS ATOMY JieeKTy Beca. B mtaHHOM cityuae, 3ta paborta
OyZIeT coBepilieHa IPOTUB CHJT MPUTSHKCHUS 3€MIIH, TaK KaK yMEHb-
[IEHHE Beca PaBHOCUIILHO MOIHATHIO MAaTEpUAIbHOIO TeJa Ha HEKO-
TOPYIO BBICOTY B €€ IpaBUTALIMOHHOM ToJie. Tak KaK CHUJIbI IPUTS-
JKEHUS YaCTHIl MEXIy co00i n 3emiiéli oueHb MaJbl, JIJIs UX O0Ha-
pyXeHHs TpeOyeTcsl BeCbMa CII0KHOE 000pyI0BaHHE.
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Hwxe mpeuiaraercst cxeMa IpocToro SKCepUMEHTa, WILIO-
CTPUPYIOILEro BO3HUKHOBEHUE Ae(eKTa Beca, KOTOPhIH MOXKHO MPO-
JIEMOHCTPHPOBATh B JIt000# mmikoine. JlJis ero mpoBeAcHUsI HYKCH
TOJIbKO JOCTaTOYHO YYBCTBHUTEJIbHBIN JUHAMOMETP U HECKOJBKO
MOCTOSIHHBIX MarHUTOB. [IpruMepHas cxema SKCIepUMeHTa TOHATHA
U3 pUCYHKa (puc.25).

JledexTom Beca Tak ke JIEMEHTAapHO OOBSICHSIETCS SIBIICHUE
CMauU6aemMocmu 1 NOEEPXHOCMHO20 HamsadiceHus. MoleKynbl
AKHUJIKOCTH, KOHTAKTHPYIOIIUE C MOJIEKYJaMHU CTEHOK COCyJla U MO-

= = JIeKyJlaMd BO31yXa, B PE3yJib-

AVHaMOMETP

tare nuddy3un 3apsanoB u3-3a
pa3IMYHON aCUMMETPUU Tpa-
BUTAIIMOHHBIX oJIEl aTOMOB

Puc.25

BO3/lyXa M JKUAKOCTH, CTaHO-

BATCHA JICTYC U BBITAJIKMBAIOTCA

BBEpX IO CTEHKE, 00pasys BO-
THYTBI MEHUCK. B ciydae ¢ pTyThlO, HAIpUMEpP, BCE NMPOUCXOIUT
Ha00OPOT — B ATOM CiIydyae "BCIUIBIBAIOT" CTEHKH COCYJa M MPOUC-
XOAUT "OMyCKaHWe" rpaHUYalllUX CO CTEHKOW MOJIEKYJ PTYTH, CO-
3/1a011IE€€ BBITYKJIbII MEHUCK.

B pesynbraTe yBenMuUeHHUs CHIIBI TSDKECTH B 30HE KOHTAKTa
CO CTEHKOH cocyJla, pTyTh, KaK U HEKOTOpBIE JPYTHE€ *KHUIKOCTH,
ATOMBI KOTOPBIX UMEIOT OOJBIINYI0 aCHMMETPUIO TPABUTAIIMOHHBIX
1oJieH, OYeHb OBICTPO BBITEKAIOT Ja)Xe Yepe3 MUKPOCKOMUYECKHE
OTBEPCTHS.

brmaronaps nmepeTrekaHuio 3aps0B U3 MOJIEKYJd BO3JyXa B
MOJIEKYJIbI BOJIbI, CHJIBI IIPUTSDKEHUS MEXY MOJIEKYJaMU BO3/1yXa
YBEJIMYUBAIOTCSA U OHU 00pa3yloT Ha TOBEPXHOCTHU BOBI IJIEHKY TO-
BEPXHOCTHOT'O HaTsKeHHs. TOYHO Takas ke IUIEHKa oOpasyercss U
Ha MOBEPXHOCTAX TBEPABIX TEI.
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Ona oOyciaBimuBaeT U cCHWKeHHE 3((HEKTUBHOCTH TajbBa-
HUYECKUX 3JIEMEHTOB B pe3ysIbTaTe H3OJSIHUH TOJIO0XKUTEIBHOTO
3JIEKTPO/Ia OT AJEKTPOJINTA, Ta30BOM MIEHKOW. Bo n3bexxanun mo-
JSPU3ALMH, JIEKTPO] IPUXOAUTCS OKPY>KATh MOPUCTOM U30ISILIUEH,
npenHa3sHauYeHHOU JIsi aOCOpOIMU Ta30B BBIICISIONIMXCS MPH pa-
0oTe areMeHTa.

B BakyyMme moBepxHOCTHas MJIEHKA BO3yXa HE oOpa3yercs,
YTO MPUBENO, KaK yKe OBbLJIO CKa3aHO BBIIIE, K CBApKE MIAPHUPOB
JIIOKa KOCMUYECKOTO KOpabJis, n3-3a 4ero 4yTh ObLIO HE TOTHO KOC-
MoHasT Jleonos. [ria.3].

15. YTo TaKoe CHHTE3

Deonoyua mamepuu 6 npupooe npeocmaeisaem codoi 00HO-
HANPAG/IEHHbLI U HEOOPAMUMDBLIL NPOUECC HENPEPbIBHOZ0 CAMO-
RPOU360JILHO20 YCOHCHEHUA €€ CIPYKmMYPbL 8 pe3yiibmame 00b-
eounenus (cunmesa) 60jiee nPOCMBIX YACMUY 8 Dolee COIHCHbIE
CMPYKmypHble 00pa308anusi.

Korna Bel ocTaBisieTe Ha yiulle KeJIe3HbIM I'BO3/b, OH MOKPbI-
BaeTCs p)KaBUMHOM. PykaBunHa - 3TO OKHCeN )kene3a, TO ecTh Ooee
CJIO’KHOE BEIIIECTBO, YeM YHCTOE JKeJIe30. A €CIU PSAJIOM ¢ HUM ObLTa
emé u cepa, TO MONYYUTCS MOJIEKYIa cylbhuaa Ui cynbdara xe-
ne3a, Kotopas emié 0oJiee CI0KHAsI, YeM MOJIEKYJIa OKHCIIA.

W ecnu 3TO yClIOXKHEHHE MPOUCXOAUT B TEUYCHUH HECKOIBKUX
MUJUTMOHOB JIET, @ MPUPOABI TAKUM KOJIMYECTBOM BPEMEHH PacIio-
Jaraet, TO HeM30€KHO TOsIBUTCS KaKas-HUOY/Ib 1Ie30KCHPUOOHYKJIE-
MHOBas KHCIIOTA. A 3a HEH M JKMBas KJIETKA U B KOHIIE KOHIIOB YeJI0-
BEK...

[Ipuuém mpu cuHTE3e BcerAa BBIACISACTCS HEKOTOpas MOII-
HOCTb, IPOMOPITMOHANIFHAS BO3HUKAIOIIEMY e eKTy Beca. B Hayke
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3TOT AedeKT Beca OIMO0YHO Ha3bIBaeTCs " NeheKToM Macchl”" U CUH-
TaeTCsl, YTO OH, SIKOOBI, XapaKTepU3YeT, TaK Ha3bIBAEMYIO, JHEPTHIO
cBs3u yacTuil. Ho BOT oOpaTHBI mporiecc B MPUPOIe HEBO3MOXKEH.
HukTto Hukoraa He HabmoqaI1, 4TOOBI pya, TO €CTh U3 CMECh OKHUC-
JIOB, CyIb(HIIOB, CaMOMPOM3BOJIBHO pacmajanach Ha COCTABHBIE
SJICMCHTELI U IMMOJIYYHJIOCH YUCTOC KEJIC30 NI MCIb U CH_Ié YTO-TO
YHUCTOE.

U xoTs B ipupoe CyecTByeT 0ECKOHEUHOE KOJIMYECTBO YPOB-
HEell CMHTE3a, YeJIOBEK MOKa MOXET HaOIioaaTh TOJBKO Ba BHJA.
D10 cuHTe3 HU3KoTemneparypHbiii (HTC), pu KOTOPOM MPOUCXO-
JTUT TIPOCTOE CIUSHUE aTOMOB B MOJIEKYJIbI C BbIIEJICHUEM CPaBHU-
TEHLHO HEOOJIBIIIOr0 KOJIMYECTBa Teria (puc.26).

[IpumepaMu Takoro cuHTE3a, SIBISIOTCS OOBIYHBIC MPOLIECCHI

OKHCJIEHUsI WU ropeHus. Paccmorpum,
Eyf .+° / °+ 4[| HampuMep CHHTE3 OGLIqH(iﬁ Bozbl. [lomy-
= CTUM UMEETCSl HEKOTOpast EMKOCTb, 3aI0JI-

. HEHHAasl CMECBhIO BOJIOPOJa W KHUCIOPOJA.
L%"'@ A @*"“— Tak Kak ra3sl UMEIOT JIOBOJBHO OOJBIIYIO
' OTPHUIIATEIILHYI0 ACUMMETPHUIO TPaBUTAIIU-
@ ey * OHHBIX OJIEH aTOMOB, (OTpUIIATEIBHBIN 3a-
psin) oOyCIIaBIMBAIONIYI0 WX CTPEMIICHHE

Puic.26 0ECKOHEYHO PACIIUPATHCS, TO UX aTOMBI B
CMECH HaxOAATCA HA HEKOTOPBIX PACCTOSHUAX APYr OT Apyra U HU-
KaK HE pearupyror.

Ho nocraTouyHo MUKPOCKOIIMYECKOW UCKPBI, KAK aTOMBI Ta30B
MTHOBEHHO I10 BCEMY 00bEMY 00BETUHSAIOTCS, 00pa3ysi CMECh OTPH-
[aTeJIbHO 3apsHKEHHOTO BOSHOTO IMapa ¢ OTPUIATEILHBIMHU YaCTH-
[[aMH, CHJIAaMH OTTAJIKHBAHUS KOTOPBIX, EMKOCTB paspymiaercs. To
€CTh TMPOUCXOIUT B3PHIB. MeXaHWU3M 3TOTO IpoIecca JOBOJIBHO
pOCT.
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Hckpa mpeacraBisiomas coOOW IMOTOK AJIEKTPOHOB, IBUXKY-
IIUXCSI C OTPOMHOM CKOPOCTBIO, KOTOPBIE CO3/IAI0T YAapHBIC BOJTHBI
B IPaBUTALIMOHHOM T0JI€ (CBE€YEHUE). ITU yAAPHBIE BOJIHBI, BO3/ICH-
CTBYIOT Ha aTOMBI Ta30B, COJIMXKasi UX HACTOJIBKO, YTO CHJIBI TPaBH-
TAIIUOHHOI'O HpI/IT}I)KeHI/IH MG)KI[y aToOMaMi HAYUHAKOT HpeOGHaI[aTL
Had CUuj1aMu BHGKTpI/I‘-IeCKOFO OTTAJIKUBAHUA

3TI/I CHUJIbI I‘paBI/ITaLII/IOHHOI‘O HpI/ITH)KGHI/I}I C6.HI/I)KaIOT aTOMBbI
HACTOJBKO OBICTPO, YTO BO3HUKAET CepuyecKas yJapHas BOJHA,
pacIpoCTpaHsIOIIascs 1Mo 00bEMY U CO3/IaroIIast JaBUHHYIO IIETTHYIO
PEaKIMIO CHHTE3a aTOMOB T'a30B B MOJICKYJTY BOJBI.

Btopo#i Bua cuHTE3a — 3TO BBICOKOTEMIIEPATYPHBIA CHUHTE3
(BTC), npy KOTOPOM aTOMBI, YYaCTBYIOIIME B MPOIECCE CHUHTE3A,
HAXOJATCS B HCUOKOM COCTOSIHUHM, O KOTOPOM COBpPEMEHHAasl HayKa,
no muwioctu Pesepdopna u nopma Kenb-
__%_ +° °+ —-4—'— BHHA, HC UMCCT Hpe,Z[CTaB.HeHI/I}I 148 HOBTOMY

a OHM MOTYT CJIHMBAaThCS BMecCTe, 00pa3ys

aTOMBI Ooiee TSDKENTBIX DJIEMCHTOB

TpoHBbI. Takue MpoLecchl CHHTE3a MOTYT

Q- (puc.27).
Fom . [Ipy 5TOM BBIAEIACTCS OrPOMHAs
@ oW MomHOCTh (W), KOTOpyl0 HECyT »3JeK-

Puc.27 HUATU TOJIBKO B YCJ'IOBI/IHX KOJIOCCAJIBHOI'O
JaBJICHUS U TeMIlepaType 0ojiee MIIIITHOHA
IpasycoB, KOTOpPbIE CYIIECTBYIOT B IOBEPXHOCTHBIX CIIOSIX 3BE3[
HnJINn B ueHTpe ATOMHOI'O B3pBIBa.

B Oonee rimy0okux ciosix 3BE3N UIYT MPOIECCHI CHHTE3a dJie-
MEHTAPHBIX YaCTH M3 CyO3JIEMEHTAPHBIX, TaK K€ HAXOJAIIUXCS B
JKUJKOM COCTOSSHHHM W UMEIONIMX e 0oJiee BBICOKYIO TeMIepa-
Typy.

[Ipu 3TOM BBIIENIAETCS MOIIHOCTD Ha MOPSAKH MPEBBILIAIOIIAS
MOIIIHOCTh CHHTE3a T'eJIHs, MPOUCXOISAIIETO Ha TIOBEPXHOCTH 3BE3I.
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DTO0 HeHaOIoAaeMblii HAMU CBEPXBBICOKOTEMITEPATYPHBIA CHHTE3
(CBTC), KOTOpBIN MOJIJEPKUBAECT BHICOKOTEMIIEPATYPHBIA CUHTES,
UYIIUH B TOBEPXHOCTHBIX CJIOSIX U O KOTOPOM Y€JIOBEYECTBO HE TaK
K€ UMEET HU MaJIeHILero NpeICTaBICHuUs. . .

CoBeplIeHHO MOHSATHO, YTO HUKAKUX IPOLECCOB XOJIOTHOTO
snepHoro cuHte3a (XSIC) B IpHUpPOAE CYIIECTBOBAaTb HE MOXKET,
KpOMe€, TaK Ha3bIBAEMBIX "XMMHMUYECKHUX"' IPEBPAIICHUNA WIN peak-
Ui, UAYIIMX WHOTA JaKe C MOHMWKCHHEM TeMIieparypsl. Tem 60-
Jiee, 9YTO y aTOMOB HET U HE MOKET ObITh HUKAKUX SIZIEP.

(Ilpasoa yuénvie 06 smom noka He 002a0bIEAIOMCA U NOIMOMY
OYeHb CUNLHO 3aHAMbL OECNIOOHBIMU NOUCKAMU D020 CAMO20 X0JI00H020
A0epHo20 cunmesa).

B3peiB BOOpOIHON OOMOBI, 3TO IPUMEP BBICOKOTEMIIEPATYP-
Horo cuHTe3a (BTC), npoucxoadiero ¢ BhIICICHUEM KOJIOCCAIb-
HOM MOIIIHOCTH, CONPOBOXIAEMOM 3HAYUTEIBHBIM IOBBIIIEHUEM
JIABJICHUS U TEMIIEpaTypbl, KOTOpas MOIAECPKUBAET aTOMbI BOJIO-
poJia B 30HE PEaKIIMH B )KUIKOM COCTOSIHIH, 00yCIaBIMBasi BO3ZMOX-
HOCTb UX CIUSIHUS B aTOMBI T€JTUSL.

Opnnako 00070YKa BOAOPOIHONW OOMOBI HE MOXKET MPOTUBOCTO-
SITh TAKOUW TEMIIepaType, OHA MTOYTU MTHOBEHHO IJIABUTHCS U Pa3py-
1IaeTcsl KOJOoCCAJIbHBIM JIaBJIEHUEM B 30He cuHTe3a. [lorTomy B pe-
AKIIMK yCIIEBAET MIPUHATH YYaCTUE OYEHb HE3HAUUTEIBHOE KOJINYe-
CTBO MCXOJHOTO BEIIECTBA, B HECKOJBKO JECATHIX JOJIEH MPOIIEHTA.
[TonbITKM YUEHBIX 3aITyCTUTDH PEAKIINIO CHHTE3a B KaKOM-To ademep-
HOM MarHUTHOM JIOBYILIKE, KOTOpas JOJKHA BBIAEPKUBATh OTPOM-
HOE JIaBJIeHUE, MO0 MEHBIIEH Mepe TakK K€ HAUBHBI, KaK MOIBITKH
MOJHATH ce0sI 32 BOJIOCHI.

EQvHCTBEHHBIN peaNlbHBIN IIyTh B 9TOM HAIIPABJIEHUH, ITO UC-
[IOJIb30BAaHUE PEAKLUN CHUHTE3a C Y4YaCTUEM YypaHa U TKEIBIX
TPAHCYPAaHOBBIX AIEMEHTOB, TJI€ YUEJOBEYECTBO YK€ JOCTUTIIO HEKO-
TOPBIX MPAKTUYECKUX PE3yJabTaToB. [Ipu cUHTE3e MONEKYISPHBIX
COEIMHEHUH, BBIJEICHUE MOUIHOCTH W TNOBBIIICHWE TEMIEPaTyphl
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HE3HAYUTEIbHO, TOATOMY CIHUSIHUS aTOMOB HE MPOHUCXOJUT, a OHU
MPOCTO OOBETUHSIOTCS B MOJICKYJIBI.

OOGpIuHOE TIIaMSsl, HApUMED, MPEICTABIsAET COOOM MpoIecc
CHHTE3a MOJIEKYJI TOPIOYMX BEIIECTB C MOJIEKYJIaMH KUCIIOPO/1a, CO-
MIPOBOXK1a€MBIf OTHOCHTEIHFHO HEOOIBIIINM, IO CPABHEHHIO C BBICO-
KOTEMIIEpaTypHbIM CHHTE30M, BBIJEICHUEM MOIIHOCTH U HEOOJIb-
[IMM TOBBIILIEHUEM TEMIIEPATYPHI.

HerpyaHo npencraButh cede, Kakast MOKET BBIICTUTHCS MOIII-
HOCTh, HalIpUMep, NMPU CHHTE3€ MPOTOHA U3 CYOIIEMEHTAPHBIX Ya-
CTHII, KOTOPBII MPOUCXOTUT B TIIYOOKHX CIOSIX TTOBEPXHOCTH 3BE3.

A crnenoBarenbHO, YTOOBI "PaCKOIOTh " TPOTOH, HYXKHO 3aTpa-
TUTH TaKyIO OOJBIITYI0 MOITHOCTh, KOTOPOU YEJIOBEYESCTBO €/1Ba JIH
Korna-HuOyap OyJeT pacmoiiaratb. A MOATOMY BO3HS C aAPOHHBIM
KoJutaiepom, ropopsi cioBamu deifHMaHa, SBISETCS OOBIKHOBEH-
HBbIM Ha/JlyBaTEJIbCTBOM.

Ilpoyeccol pacnadoa mamepuu 6écezoa mpeodyrom 3ampamul
MOWHOCMU, NOIMOMY OHU B03MONCHBL MOJILKO KAK C1€0Cmeus
uiu nodounsvie IPhexkmovl KaKux-mo 00j1ee MOUHBLIX NPOUECCOB
cunmesa.

Hukakux oOpaTUMBIX MPOIIECCOB B MPUPOJIC HE CYMIECTBYET,
9TO Takas ke (PUKIMs, KaKk U BEYHBIA aBUTATENh. Hampumep, mpo-
1ecc "paspyleHus” KeJle3HbIX KOHCTPYKLUN B pe3ysbTare Koppo-
3HH, TIPEJICTABISAET COO0M MPOIECC CUHTEe3a 00Jiee CIIOKHOTO BEIlle-
CTBa - OKHCIIa KeJjie3a, XOTS B IIKOJIaX M By3aX y HAcC CO3JAI0T CO-
BEPILIEHHO MEPEBEPHYTOE MPEACTABICHUE 00 ITOM, YBEpSsis, YTO I3TO
MPOLECC Pa3pyLICHHUS Keye3a.

W takumu n3Bpam€HHBIMU MPEACTaBICHUSIMU H300UITYET CO-
BpeMeHHas Hayka. JIto0oil mporiecc cCuHTEe3a, a HE TOJIBKO CHHTE3a
OKHCJIa JKeJe3a, Bceraa UAET cCaMOIIPOU3BOJIBHO, C BBIJIETICHUEM TOU
WJIM MTHOM MOIITHOCTH B BHC TEILIA.
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A 1ig TOro, 4yTOOBI pa3feNuTh BEIIECTBO Ha COCTABIISIIOIINE
3JIEMEHTHI, MPUXOANUTCS 3aTPAYMBATH OINPEACIEHHYIO MOIIHOCTD,
HCIIONB3Ys IPYToH, 60siee MPUOPUTETHBIA U MOIIIHBIN MPOIECC CHH-
Te3a.

Hanpumep, nporiecc cuHTe3a yrieKuciIoro ra3a, B pe3yybrare
KOTOPOT'O yIiaepoJ OTOPBET aTOM KUCIOPOAA OT MOJEKYJIbl OKHCIIA
U TIPUCOEAMHHUT €ro K cebe. ITO MmpoIiecchl MPOUCXOISAIINE, HATIPH-
Mep, B IOMEHHBIX MeYaXx.

B pe3ynbTare Toro0, 4T0 BOZHUKAIOMIHKA 1e(eKT Beca PH CHH-
T€3€ YIJIEKHCIIOTO Ta3a MPEeBbIIIaeT U30bITOK Beca, BO3HUKAIOIINN
IIpU pacnaje OKHUcCia )Keje3a, TO BbIICISAIOMIECS MOITHOCTH CHH-
Te3a ¢ M30BITKOM XBaTaeT Ha MOKPBITHE 3aTpaT HA paclaj] OKHUCIA.

Ecnu 661 B ipupo/ie MOT CYIIECTBOBATH CAMOTIPOU3BOIBHBIN
pacmaja, HaM He3aueM ObLIO Obl CTPOWTH JOMHBI MU KOHBEPTEPHI
JUTSL TIOJTYYEHUSI YMCTOTO Kelie3a WM KaKOro-To JPYyroro MeTaa.
JocraTouHo ObLTO OBI MOJOXKAATH, KOT/IA JKEJIe3Has py/ia caMa pac-
naaéTcs Ha YUCTOE XKele30, cepy, kuciaopos. Hesauem Ob110 OBI 1O-
KpBIBaTh aBTOMOOMJIN AaHTUKOPPO3UHHBIMH MTOKPBITUSMHU.

[Tponecc cuHTE3a TAKETBIX FJIEMEHTOB B IPUPOJIE UAET A0 HE-
koToporo npezaena. C pocTOM aTOMHOI'O YMCJIA, CHIIBI IPUTSKEHUS
MEXAY 3JIEMEHTAPHBIMU YaCTULAMH, M3 KOTOPBIX COCTOUT aTOM,
YMEHBIIAIOTCA U aTOM MPHUOIMKACTCA K COCTOSIHUIO, OJIM3KOMY K
KUJKOMY.

VYpaHn, HaripuMep, B YUCTOM BHJIC MPEACTABISET CO00M MaTe-
puain, gaxe 0ojee MIaCTHYHBIN, Y4eM CBHHEII.

To ecTb CUIIBI IPUTSKEHUS YACTHI] B aTOME ypaHa 0CIa0IeHbI
Y OH NPU B3aWMOJEHCTBUHU C YACTULIAMU UMEIOIIMMH JOCTaTOYHYIO
SHEPTrUI0 (CUHTE3), OH MOKET MEPEHUTH B COCTOSHUE KUAKON Karuiu,
YTO CAENAET BO3MOXKHBIM €r0 Pa3pylIeHHE U KaK Pe3yJIbTaT, 3aIyCK
JABUHHOW pEakIMd CHHTE3a ero OOJOMKOB C aTOMaMHU OKPY>Karo-
1Ieil cpeaibl UM AaTOMHOMY B3PBIBY.
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CaMonpou3BOJIBHBIN pacnaj aToMa ypaHa HEBO3MOXKEH, TaK
KaK JJIs1 9TOr0 HE0OXOAMMO 3aTPaTUTh BIIOJIHE OMPEAEIEHHYIO MOIII-
HOCTh, HHa4€ OH MPOCTO ObI HUKOT/Ia HE CMOT 00Pa30BaThCA.

U ero ectecTBeHHasi palMOAKTUBHOCTH 00YCIIOBJIEHA TOJIBKO
JIMIIb BHEIIHUMH BO3JCHCTBHSIMH, & UMEHHO TOTOKaMHU KOCMHUYeE-
CKMX YaCTHIl, KOTOpble MHULMUPYIOT pacnaja OTACIbHBIX aTOMOB,
COIPOBOKIAIOIIUXCSA CHHTE30M C BBIOPOCOM (M3Ty4E€HUEM ) YACTHII,
UMEIOIMX BBICOKYIO MPOHUKAIOTYIO criocoOHOCTh. Ecnu Takue s1e-
MEHTBI UJIeaIbHO SKPAaHUPOBATH OT JIFOOBIX U3Ty4YEHUH, TO OHU MO-
TYT XPaHUTHCS CKOJIb YTOAHO MPOAOHKUTEIBHOE BpEMsl, Taxke eClIu
OyIyT UMETh, TaK Ha3bIBAEMYIO KpUTHUYECKYIO "Maccy". MHade ro-
BOps, "€CTeCTBEHHAas" PalMOaKTUBHOCTH TSXKEBIX JIEMEHTOB U pa-
JMOAKTUBHBIX MU30TOIIOB - 3TO pe3yabTaT 00MOapAMPOBKH UX OBICT-
PBIMH KOCMUYECKUMH YaCTHIIAMHU.

Cam mporiecc aTOMHOTO B3pbIBa UMEET MEXaHMU3M, OTJINYAI0-
IIMKCS OT OMUCHIBAEMOro B yueOHHKaX (pusuku. B orcyrcrBum ¢o-
HOBOTO U3JTy4EHUS HUKAKasl LIeMHast peakusi HUKOr/1a Obl He CMOTJIa
HavyaThCsl U paboTa aTOMHBIX PEAKTOPOB Obli1a ObI HEBO3MOJKHA.

3almyxaeHus, Hapsue B HayKe, y)Ke MPUBEIH K TOMY, YTO
(GU3KMKHN TBITAlOTCA PACKOJIOTh NMPOTOH, COBEPIICHHO HE MOHUMAaS,
YTO YEJI0BEYECTBO MOKa enI€ He pacrojaraeT HCTOYHUKAMH MOIITHO-
CTH, TIO3BOJISIFOILIUM PACKOJIOTh 3JIEMEHTAPHYIO YaCTHILY.

OCKOJKY, MOJyYaromuecss NPy CTOJIKHOBEHWU MPOTOHOB B
KOJIJTalIepe, 3TO He ero COCTaBHbIE YAaCTH, KaK OLIMOOYHO M0JIaraioT
yuéHble, a BCETO0 JIMIIb NPUIHIIIINE K HeMY JETKue cyOaneMeHTap-
HBIE YaCTHUIIbl, 00ECIEUNBAIOIINE ACHMMETPHIO €r0 TPaBUTAI[MOH-
HOTO TOJII.

MorttHOCTh HE0OX0UMas ISl OCYILIECTBICHHSI paciajia 1axe
aTOMOB TeJlusi, HE TOBOPSI YXKE O pacmnaje MpoToHa, T0JKHA IIPEBbI-
IIaTh MOIITHOCTb, BBIACIISIOIIYIOCS IIPU B3PBIBE BOAOPOAHOI OOMOBI.
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Jlaxxe pacKoJIOTh IOCTATOYHO OOJIBIIION aTOM )KeJie3a YeJIOBEKY IMoKa
€II€ HE TTOJT CHITY.

16. /IBMKeHHE
He0EeCHBIX Tell

Ha pucynke (puc.28) nokazaHno ABM>KEHUE CITyTHUKA S 110 3J1-
TUnTHYECKON opOute. Hanbonee eCTECTBEHHBIMU ISl JIBHIKEHUS
CIyTHUKOB U TUTAHET SIBJISIOTCS KPYroBbIE OPOUTHI, T IBUXKEHUE
MPOUCXOJUT MO SKBUIIOTEHIIMATIBHOM TPaeKTOpUHU, HE HapyIIaeMoi
HUKAKHM U BO3MYILEHUSAMHU U HE Tpedyloliee 3aTpaT SHEPTIUH.

(Cnymuuk, osuxcywyuiica no Kpy2o060i opoume, 6 oexap-
Mmool cucmeme KOOPOUHAM y4acmeyem 00HOBPEMEHHO & 08YX
0BUMCEHUAX, 20PU3OHMATILHO N0 Kacameavhou ¢ 1-ii kocmuue-
ckout 'V, 0na O0anHOUl naanemul, CKOPOCMbI0O U C60000HO naoas
6epMUKAIbHO, NOO Oelicmeuem 2pasUmayuOHHbIX CUl eé npums-
acenusn. B pezynomame ymozo osurncenusn, 6 Kax;cowlii MomMeHm
8peMEeHU paccmoanue om CHYMHUKA 00 UEeHmpa niaHemsl No-
CIMOAHHO.)

B nonapnoit cucreme xoopauHat 310 OyneT ABHKEHHE IO

2 onmwnmwsockan | OKBHITOTEHIMATBHO TPacKTOPUH, pa-
B T\ oPoMTE | ryc KoTopoii mocTosiHed (R=const).
%
6L R Ny [Ipu 3TOM HHUKAKOrO M3MEHEHUs Ipa-
d T—
\ | opbura “_‘;LEE S | BUTAIMOHHBIX [OTEHIMAJIOB, JIEH-
\
Qi‘:"“ J é{ Y CTBYIOLMX Ha CIIyTHUK Ha BCEU Tpa-
A
S 2 €KTOPUU JABUKEHUS, HE IPOUCXOJIUT.
N mostoMy mpu modt mnoi-
Puc.28 y 1p

HOM OTCYTCTBUU  CONPOTHUBIICHUS
Cpe[ibl, CIIYTHUK WJIY IJIAHETa MOTYT JABUTAThCS 110 TPACKTOPUU PaB-
HOTO MOTEHIIMAIa OYEHb U OYEHbB JOJITO.
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HNMeHHO nmyTaHuIa ¢ 1eKapTOBBIMUA KOOPINHATAMHU U IIPUBO-
JTUT K TOMY, UTO Y4EHbIE HE B COCTOSIHUH O0BSCHUTH TAKUX MTPOCTHIX
BeIleH, KaK HaIpuMep, Mpereccust opouThl MepKypus.

JIBYOKEHHE TIO DIUTUNITUYECKON OpOWTE HECKOJIBKO OTIMYa-
ercs. [Ipu ABMKEHUU CIyTHUKA U3 amorest Mo y4acTKy A Ha HEro
NEeNCTBYeT cuiia, 00YCIOBICHHAS] Pa3HOCTHIO TPAaBUTAIMOHHBIX TI0-
TeHIManoB AR1, KOTOpasi, IPEBbIIIas TOPU3OHTAIBHYIO CKOPOCTh V,
OTKJIOHSIET CITyTHHUK, 3aCTaBJIsAs €ro ABUrarhbes mno kpusoit C. B mne-
purenuu, Ha0OOPOT, €ro TOPU3OHTAIbHASI CKOPOCTh V MPEBBILIAET
CUILY, 00YCJIOBJICHHYIO Pa3HOCTbIO TPaBUTALIMOHHBIX MMOTEHIINAIOB
AR2, n3-3a yero, BBIXOS HA y4acTOK B, CITyTHUK JBHKETCA 110 KPH-
Boi D.

B pesynbrare 3TUX CMELICHUH, BBI3BAHHBIX PA3HOCTBIO CKO-
pocTeiil Ha ydacTkax A u B, annmuntuueckast opOuTa moBopaunBaeTCs
(mpereccupyeT) B CTOPOHY NPOTUBOMOJIOKHYIO HAMPABJICHUIO Bpa-
IICHUS CITyTHUKA. DTa JIMHEHHAs Mpereccusi IPUBOANT K "00KaThI-
BaHMIO" (OKycCa DIITUIICA BOKPYT IIEHTPA TUIAHETHI U MEJICHHOM
SBOJTIOIMH SJUIUNITUYECKONW OPOUTHI B KPYTOBYIO.

MexaHu3M 3TOM 3BOJIOIUHM JOCTATOYHO MPOCTO OOBSICHS-
€TCs B ITOJIIPHOU CUCTEeMe KoopauHaT. Bo3HuKaronas B pe3yJsbrare
OTKJIOHEHHS] TPAGKTOPHUH OT 3KBUIOTEHLIUAIBHOMN, Pa3HOCTh IPABU-
TAallMOHHOTO MOTEHIIMAJA, TPUBOJUT K BOBHUKHOBEHUIO CUJI, KOTO-
pBI€ CTPEMSATCS BOCCTAHOBUTH KPYTOBYIO OPOUTY.

[IpockakuBas TOUKY OKPY>KHOCTH C HYJIEBOM pa3HOCTHIO T10O-
TEHLIMAJIOB, CIYTHUK OTKJIOHSIETCS B IPOTHUBOIIOJIOKHYIO CTOPOHY,
YTO OMNATh K€ NPUBOJUT K BO3HUKHOBEHHUIO IPOTHUBOIIOJIOKHO
HATIPABIEHHOW PAa3HOCTH MOTCHIIMAJIOB U K KOJEOAHUSIM TPACKTO-
pUH OpOUTEHI.

B pesynbrare 3aTyxaHusi 3TUX KOJeOaHUH, AIIUITHYECKAS
opOuTa 3BONIOIMOHUPYET B KpyroByto. Kpome Toro, HecoBnaieHue
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IJIOCKOCTH OPOUTHI C TUaMEeTPaIbHOM MIOCKOCTHIO ITUIAHETHI, IPU-
BOJUT €€ M K BOSHUKHOBEHHUIO YIJIIOBOM MPEHECCHH, KOTopasi TaKk
e Mo NeHCTBUEM U3MEHSIIONIeHCS pa3HOCTH TPaBUTAI[MOHHBIX T10-
TEHIMAJIOB, MTOCTETIEHHO BhIpaBHUBaeTCs. MIMeHHO M3-3a HecoBma-
JEHUS TJIOCKOCTH OPOUTHI CITyTHUKA C TUAMETPAIIbHOM MIIOCKOCTHIO
MJIAHEThI, CIIYTHUK OMUCHIBAET CHHYCOUJATIbHYIO KPUBYIO Ha €€ To-
BEPXHOCTH.

Ctporo roBopsi, CIyTHUK JBUXKETCS JaXe HE MO0 JUIMITHYE-
CKOU opOuTe, a IO HEKOTOPOM, OJIM3KOHN K 3IIIUIICY OBAJIBHOM Tpa-
€KTOPUH, TIOJT ACUCTBUEM MTOCTOSIHHOTO U3MEHEHUA 2PABUM A UOH-
HbIX NOMEHUUAI06 HA PA3TTUYHBIX €€ yJacTKax.

JIBUTATHCS IO KPUBOM OJNIM3KOW K AJUIHAIICY, CITyTHUK MOYKET
TOJILKO B TOM CJIy4ae, €Clii TATOTEI0IIee TeN0, BOKPYT KOTOPOTrO OH
JBUKETCS, HE HAXOJAUTCS HU B OJJHOM U3 (DOKYCOB ITOM AJUIUIITHYE-
CKOH KpuBOM. 3akoHbl Keriepa onuchIBaIOT, Kak IBUKYTCS KOCMU-
YECKHUE TeNa, HO He OOBICHSIOT IPUYHH, TI0YEMY OHH TaK JIBUKYTCS.
[ToToMy uTO 3TO JAke U HE 3aKOHBI, a MPOCTast KOHCTaTanus (hakTta.

Cam Kemuiep cuurtalt, 4To MJIaHETHI ABUKYT aHTEbI. . .

W ecnu xu3Hb Ha 3emiie O NAJIEOHTOJIOTHYECKUM JaHHBIM
HACUUTHIBAET OKOJIO YETHIPEX MUIJUIUAPAOB JIET, TO ATO 3HAUUT, YTO
YyeTblpe MUJUIHApAa JIeT Ha3zaJ opOHUTa Hallel IUlaHeThl yxe Oblia
OueHb OnM3Ka K KpyroBoil. Ha mianerax, ABMXKYLIMXCS TIO OBajIb-
HBIM OpOHUTaM C OOJIBIINM IKCIICHTPUCUTETOM CYIIIECTBOBAHUE "5KH-
BBIX" OpPraHW3MOB HEBO3MOXHO, B CHUJTy MEHSIOIIUXCS B OOJBIINUX
npeJienax IPUPOIHBIX YCIOBHMA MIPH MEPEX0/Ie U3 epurenus B ade-
Ui 1 oOpaTHO.

A Temepp HECKOJIBKO CJIOB 00 MCKYCCTBEHHBIX CITyTHHKaXx
3emumn. MckyccTBennbie criyTHukH 3emin (MC3) neraroT 0OBIYHO
Ha HeOospmux BbicoTax 400 -600 KMIIOMETPOB, TIe CUJla TIPUTSIKE-
HUS JOCTATOYHO BEJIMKA.
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HeBecomocTs KOTOpasi BO3HUKAET HAa CIIyTHUKE, HEBECOMO-
CTBIO B IIOJTHOM CMBICJIE HE SBISETCS. DTO JIUIIb WILTIO3Us, 00YCIIOB-
JIeHHasi CBOOOHBIM MAaJICHUEM CITyTHHKA IMOJ JEHCTBUEM €ro co0-
CTBEHHOTO Beca, KaK B OTOpBaBIIEMCS JIU(PTE WIH B CAMOJIETE, MH-
KHPYIOIIEM MO NMapaboIMyecKon TPACKTOPHH.

[TosToMy 4TOOBI HE yNacTh, CIYTHUK JOJKEH UMETh TOpH-
30HTaJIbHYIO COCTAaBJISIOLIYI0 CKOPOCTH PaBHYIO, TaK Ha3bIBAEMOH,
nepBor KocMuueckor. HacTosinias HEBECOMOCTh MOXKET CYIIECTBO-
BaTh TOJIBKO Ha BBICOTE IPEBBIMIANOIIECH PaiNyC IUIAHETHI, rIe €€
CHUJIA TSTOTEHUS CTAHOBUTCS HUUTOKHOM U Iie, COOCTBEHHO U Ha4U-
HAETCsl OTKPBITHIN KOCMOC.

Oto BeIcoTa 6300 KUIOMeTpoB U Oosee. Ha Takux opburax
TOPU30HTANIbHAS CKOPOCTh CITyTHHKA MOXET OBbITh JaXke HyJeBol. B
ClIy4ae COBIIAJICHUS HAIPABJIEHMs BPAIllEHNs CIIyTHUKA C HaIlpaBJie-
HUEM BpalleHUs 3eMIIH, €ro YIioBas CKOPOCTh OyJeT paBHA YIJIO-
BOI1 CKOPOCTH CYyTOYHOI'O BPALLEHUS [IJIAHETHI U CITyTHUK MOXET BU-
ceTb Haj J000i e€ Toukoi HenoABMKHO. W mogo6HbIe OpOUTEHI 10-
Jy4YUJIM Ha3BaHUE T€0CTAllMOHAPHBIX.

O Toukax Jlanrpa:ka
Henonumanue y‘-IéHbIMI/I CYTH SBJICHMS I'paBUTALIMHU, & TaK

JKC HCJICTIOC JOMYIICHUC, YTO JIBa HeOECHBIX TCJ1a, HC UMCIOIMUX Ma-

\ TEpUAIIbHOM CBA3U, MOIYT Bpa-
IIaTHCS] BOKPYT KaKOT0-TO MU (HUe-
CKOT'O IIEHTpa Macc, NPUBENO K W3-

MBIINIJICHUIO HCEKHX TOYCK Jm6pa—

U, B KOTOPBIX TPECTHE TCJIO, HAXO-

opbura B qAmeecs B 3TOM CHUCTEME, HEIo-
Puc.29 JIBHXKHO OTHOCHTEJIBHO JBYX JpPY-
TUX.
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Touka C (puc.29), B KOTOPOH CHUJIBI TPABUTALIMU JIBYX KOC-
MUYECKUX TeJ YPaBHOBEIIEHBI OTHOCHUTEIHHO TPETHETO, JCKUT Ha
MPSMOM, COEAUHSAIOLIEN LIEHTPBI ABYX ATUX TEJ U HAXOIALICHCS Ha
PACCTOSIHUSAX OT ATUX Tell, ONPEIEIIIEMbIX COOTHOIIIEHHUEM KYOOB UX
paarycoB, KOTOPbIE MOXHO OMPEIENIUTh 10 hopmyiie:

Sa=(Sp*Ra®)/Rp3. rie

R - paouycor nebecnvix mern,

S — paccmosinus medncoy Humu.

DTO TOYKAa HEYCTOWYMBOTO PABHOBECHS, KaK HA BEPIIHHE
KOHYCa WJIA Ha TPAaHU MPU3MBI B TEJIO IBHXKYIIEECS 110 OpOuTe, Mpo-
XOJIAIICH uepe3 3Ty TOUKY, THOO0 OCTaHeTCsl Ha OPOUTE BOKPYT Tela
A, mubo Oynet 3axBaueHo TejoM B u mpeBpaTtuTcs B €ro CryTHHK.

17. OOpa3oBaHue N CTPOEHHE
He0eCHBIX TeJl

OCHOBBIBasACh HA HAYYHBIX JIAHHBIX U OCOOEHHOCTAX (hu3H-
YEeCKMX B3aUMOJCHCTBUI MaTepHaIbHBIX OOBEKTOB MOYKHO JIETKO
HOCTPOUTh JIOTMYECKH HENPOTUBOPEUYHMBYIO TEOPHUIO, OOBACHSIIO-
I1y10 OOJIBIIIMHCTBO SBJICHUH B KOCMOCE.

Bo-nepBbix, HUKaKOro 00JIBIIOro B3pbIBA HE OBUIO U OBITH HE
MOTJIO - TBOPEHHE MAaTepUU M3 HUYETO MPOCTUTEIBHO TOJBKO JUIS
OuOIeNCKUX CKa30K, a He ISl HAyYHBIX TEOpHUil.

Bcenennas — 3To marepusi, OHa fe3HaUaIbHA U DeCKOHEYHA.
Martepus cymiecTBOBaja BCeria u Bceraa OyaeT cymiecTBoBaTh. Hu-
KaKMX NIPUYUH €€ BO3SHUKHOBEHMs, HET U HUKor1a He Obu10. EE 9Bo-
TOIMS UAET MO TNPOCTOW CXEMe HENPEPBIBHOTO YCI10MCHEHUSA
CMpyKmypbl, COTJACHO IMPUHIUIY BO3pPACTAHUS SHTPONUU U BTO-
POMY 3aKOHY T€PMOJIUHAMHKH.
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Teopus 601611020 63pbléa OCHOBaHA HA HEBEPHOM IMOHUMA-
HUM, IPUYMHBI TaK HA3bIBAEMOTO "KPACHOTO CMEILIECHHS", KOTOPOU
ommbo4YHO cumTaroT 3ddext Jlonmuepa, oOyCIOBICHHBINA yaie-
HHEM KOCMHYECKHX 00BEKTOB OT HAOFOJaTeIs.

Hpumeuanue! Booouie-mo ecnu ouensv 00120 HabaA0OAmMs 34 CO-
CHOAHUEM NPUPOObL MONHCHO NPUIIIMU K COBEPULEHHO NAPAOOKCATbHOMY
661600y, Umo eéemep O0yem, nOMomy Ymo oepeevs Kauaiomcsa. H oasxce
MOIHCHO J1€2KO HAUmMU OnvlmHoe nodmeepmdenue IMO20 AGJICHUA. ,ZIO-
CHAMOYUHO NPOCMO ROMAXAMDb GEMKOU Neped TUUOM, UMOoObl ouly-
mumup osuricenue 6030yxa. Bom na smom abcyponom npunyune meope-
MmMuKu u nocmpouiu C60r0 meopuro 38é30006pa303anuﬂ.

NMeHHO Ha 3KCTpamnoJiAlii 3TOr0 HECYIIECTBYIOIIETO pac-
[INPEHUS BCEJICHHON BBICTPOCHA TEOPHS OOJIBIIOTO B3phIBA H COOT-
BETCTBEHHO, BeIUncieH €€ "Bo3pact". Kak yxxe ObIJI0 CKa3aHO BHIIIIE,
T00bIE KOCMHUYECKHE OOBEKTHI 3TO IMYCTOTENbIe O00pa3oBaHUS,
chopMHUPOBABIIKECS B YCIOBUSIX HEBECOMOCTH.

Cynga mo moTOKYy HM3JTy4eHHUs KOJOCCAIbHOM MOIIHOCTH, B
rryouHe 000J704YeK 3BE3J, HAXOMSIIUXCS B OYEHb ropsdeM 'pac-
MJIaBJICHHOM"' COCTOSIHUU, UAYT MPOLIECCH CHHTE3a aTOMOB pa3iny-
HBIX 3JIEMEHTOB IMEPUOANYECKON CUCTEMBI M3 3JIEMEHTApHBIX 4Ya-
CTHII.

Jlerkue nmpoayKThl 3TOr0 CUHTE3a B BUJIE CMECH DJIEMEHTap-
HBIX YaCTHUI[ U aTOMOB Pa3JIUYHBIX 3JIEMEHTOB, BOJIOPO/IA, TEIUs U
HEKOTOPBIX IPYTUX, BCIUIBIBAs CKBO3b KHUAKYIO 000JI0UKY, (hOopMu-
PYIOT Ta30ByI0 aTMochepy 3Be3/1bl, BEPXHHUE CIION KOTOPOH, B CIIE]I-
CTBUU OOJIBIIION aCHMMETPUU IPABUTAIIMOHHBIX MOJIEH aTOMOB U 3a-
PSKEHHBIX YACTHII, UX 00pa3yIOIINX, C OTPOMHON CKOPOCTHIO UCTE-
Kal0T B KOCMUYECKOE ITPOCTPAHCTBO B BUJE "3BE3QHOrO BeTpa'.

A Tak Kak 3Be3/1a mpecTanisiet codoii (pue.30) mycrorenoe
oOpa3oBaHHe, B IICHTPE KOTOPOTO BaKyyM, TO MPOJIYKTHI CHHTE3a
TaK K€ UCTEKaIOT U BO BHYTPEHHEE MTPOCTPAHCTBO 3BE3/IbI, CIIOCO0-

108



Beonroyust MATEPHH

CTBYsI MOBBILLIEHUIO B HEMl BHYTpeHHero jaasieHus. MHorma B pe-

3yJbTaTe MPOPbIBA HAPYKHOM 000JI0UYKH MPOTYKTHI CHHTE3a BHIOpa-

CBIBAIOTCSI B KOCMUYECKOE MPOCTPAHCTBO B BHJIE IPOTYyOEpaHIIEB.
Ho kak Tombko, B pe3ylnbTaTe OCThIBAHUS OOOJOYKU U

pr——— HAKOIIJICHUS B
HapyXHas xpoMoctpepa HEen TSHKEITBIX
HapyKHaA Xuakas oGonoyvka AJIEMEHTOB, BHYT-

oGonoyka U3
cyGanemMeHTapHbIX 4acTuL, PEHHE OaBJICHUEC
BHYTPeHHAR XNOKaA 0OONMOYK, HpeBLICI/IT HCKO-

; TOPYIO KpUTHYE-
CKYI0 BCIHNYHHY,
OHO pa3opBET

000JIOUKYy U pa3-

Opocaer CKOITUB-

Puc.30 HIYIOCSL ~ BHYTPH
He€ MaTepuio B OKPY’KAIOIIEEe MPOCTPAHCTBO B BUJE TOpAYUX Ka-
TeJNb, IPEBPATUB TaKUM 00pa3oM, 3Be3/ly B CBEPXHOBYIO.

OTU Karuy, pas3yieTasich Mo KacaTelbHBIM U (OpMUPYSCH B
YCIOBUSAX KOCMHYECKONH HEBECOMOCTH COOCTBEHHBIMHU IMOJIIMU TS-
roTeHus B O0JbIINeE U Mable HIApUKH, 00pa3yIOT IJIaHETHI, KOTOPhIE
IpU JIBUKEHUH B TPABUTAIMOHHOM I10JI€ 3BE€3/bl IPUOOPETAIOT Bpa-
aTeIbHbIA MOMEHT. BOJIHOBBIMM B3aUMOJEHCTBUSAMU C IPAaBHUTa-
I{MOHHBIM TIOJIEM 3BE3/Ibl, OHH TIOCTENIEHHO CTA0MIIM3HPYIOTCSI Ha JJI-
JUNTHYECKUX OpOuTax BOKpyr He€. Ho m3-3a OONBIINX HAYATBHBIX
JUHEHHBIX M YIJIOBBIX MPEIECCHH AIITUNTHYECKUX OpPOUT, CyIIIe-
CTByeT OouibllIasi BEPOSITHOCTh UX MEPECEYeHMs] M CTOJIKHOBEHUI
MJIaHET Ha OpOUTAaX.

Ecnn cronkHyBHmIMEecs MNiIaHEThl JOCTATOYHO TOpSAYH, OHH
IPOCTO CIIMBAIOTCS B OJHY OOJBIIYIO, & €CIU YK€ OCTBIBIIHME, TO
pacKaiblBalOTCS HA YaCTH, U3 KOTOPBIX 00pa3yIOTCs Pa3IMIHBIC MO-
sca acTepouaoB. YacTb 3TUX OOJOMKOB, MOJTYYMBIIMX OOJIBIIYIO
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Ha4aJIbHYIO CKOPOCTh, MOTYT MPEBPATUTCA B KOMeThI. HebombIue,
eni€ KUAKAE KaIllJld MOTYT OBITh "3aXBaueHbl" TPaBUTAIIMOHHBIMU
MOJISIMU 00JIe€ KPYITHBIX M TIPEBPATITCS B UX CITYTHUKH.

Tak kak Bce MIaHETH 00pa3zyrTCs W3 OPBI3T 000JIOYKU
3BE€3/1bl MIPAKTUUYECKH OJTHOBPEMEHHO M B HMX MIYT OJIHU U TE€ KE
IPOIIECCHl CUHTE3a, TO UX "XMMHUYECKHI'" cocTaB OyAeT pa3anyaThbCs
OYEHb HE3HAYUTENbHO. Ha mpoTssKeHn MHOTHUX MUJUIMAPIOB JIET,
AITUNTHYECKHE OPOUTHI MJIAHET HEM30EKHO JBOJIOIUOHHPYIOT B
KpPYTOBBIE, UYTO U HAOJI01a€TCSA B COJITHEUHOM CUCTEME B HACTOSIIIIEE
BpeMs. He3HaunTenbHbINH IKCIEHTPUCUTET TUTAHETAPHBIX OpPOUT —
3TO CBUAETEIBCTBO MPOIECCOB, MPOUCHICANINX B T€ NAIEKUE Bpe-
MEHa.

Bpaiasice BOKpyT 3B€3/1bl, IIJIAHETHI TOCTETIEHHO OCTHIBAIOT
Y Ha HUX MOSBIISIOTCS YCIOBUS ISl HU3KOTEMIIEPATypPHOTO CUHTE3a
[ri1.9] pa3nuyHBIX OPraHUYECKUX COEOUHEHMM, KOTOpBIE 4Yepes
COTHU MUJUIMOHOB JIET 00Pa3yIOT PACTUTEIbHBINA U KUBOTHBIN MHP.
A Ha 3Be3/ie TeEM BPEMEHEM pa3BHUBacTcs cienyroumii nuki. Ecin
3BE3/1a IOCTATOYHO OOJIbIAs, TO MPEXKAEC YeM OCTBITh OHA MOXKET
MEePEXKUTh HECKOJIBKO TAaKMX B3PBIBOB, XOTS MACIITA0BI U TIEPHOIBI
WX C KQXIbIM Pa3oM OyIyT YMEHbBIIATHCS.

N ecnu Ha HEKOTOPBIX TUTAHETAX 3TOW 3BE3HOM CUCTEMBI K
TOMY BPEMEHH YCICIOT CPOPMUPOBATHCS Pa3yMHBIE OPTaHU3MBI, TO
JUTSL HUX 9TO OYeT IPEICTaBIATh ONPEISIEHHYIO OlacHOCTh. Harre
ComnHile yke MPOILIO TAKOW UK.

U Bo3MOXKHO, 4TO HE OAUH. BIojgHE MOXET CTaThCs, 4TO
3eMJISIH KIET emé HeuyTo Mmojo0Hoe. ENMWHCTBEHHOE yTelieHue B
TOM, YTO YEJIOBEYECTBO K TOMY BPEMEHU CMOKET HANTH pealIbHBIN
crioco0 n3bexarp rubemn. CHHTE3 SJIEMEHTOB NIEPUOINYECKON Tao-
JUIBI ¥ UX COSAMHEHUH, TPOIOJDKACTCS B TOPSUEM CIIOE 000TI0UKH
MJIAHETHI U B HACTOSAIIEE BPEMSI.
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Tam B riyOWHE 3eMHON KOpBI B PacCIUIaBJICHHOW MaHTHH,
eni€ mPOI0JDKAIOTCS TPOIIECChl CHHTE3a [IJ1.9] OOIbIIMHCTBA dJIe-
MEHTOB NIEPHOINUECKON CUCTEMBI — JKeJie3a, KalbIIHs, KUCIOPO/Ia, a
TaK € BBICOKOMOJICKYJISIPHBIX COCJIMHCHHH - MeTaHa, HeQTH, Ka-
MEHHOI'O YIUIS U JPYIUX, YTO IPUBOJUT K IOBBILICHUIO B HEH JaB-

< voowos 7 neHusa. B pe3syib-

& v3BepKeHue BynkaHa

TaTe 3TOTO rOpAuKe
IPOAYKTHl CHUHTE3a
; 4acTo  IPOphIBa-
— _ S = I0TCSL CKBO3b BHEII-
: HIOIO 3EMHYIO KOPY
B aTMocdepy B BUJIE

UEHTP 3eMIn-BaKyyM

Paspe3 3emHoro H3Bep)KeHHI>’I By.HKa‘

wapa.

HOB.

Puc.31 A HX HpO-

PBIB BO BHYTPEHHIOIO IOJIOCTH IIJIAHETHI NMPUBOAUT K OITYCKAaHUIO
y4JacTKa BHEITHEeH KOpbl M BOSHUKHOBEHUIO B HEH KojebaHuii, mpo-
SIBJISTIOIITUXCS B BUJIE 3emuteTpsicenuid (puc.31).

Onpenenurts MyCTOTENIOCTh 3€MHOTO IIapa, HAIIPUMED, YJIb-
TPa3BYKOBBIMU MJIM CEHICMUYECKMMHU KOJIEOaHUSIMU, BECbMA 3aTpy/I-
HUTEJIbHO, TaK KaK UMEIOIIMICA B KOPE PACILJIABICHHBIN JKUIKUAN
CJIOM 1 OOJIBIIIOE KOJIMYECTBO BOABI HAa TIOBEPXHOCTH B BUJIE OKea-
HOB, 3TH KoJIeOaHus 3P PEKTUBHO racsart. A BOT MyCTOTENOCTb JIyHBI,
KaK JaBHO OCTBHIBIIETO TBEPAOIO IIapa MPO30HANPOBATH OYEHB
nerko. OHa 3BE€HUT JAOBOJIBHO IIPOJOJDKUTEIBLHOE BpEeMs, KaK KOJIO-
KOJI, YTO ¥ MOCITYXHJIO IPUYUHOMN MOSBJIECHUS TUIOTE3bl 00 €€ HC-
KYCCTBEHHOM IIPOUCXOXKACHHUH.

U Tak xak 3emis u JlyHa oOpazoBanuch U3 OpBI3T B30PBaB-
nrerocss CoslHIa OHOBPEMEHHO, €CTh BEPOSITHOCTH TOT'O, YTO BO
BHYTPEHHEHN MOJIOCTH JIyHBI CYIIECTBYET IOBOJIBHO Pa3pe:KECHHas
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atmocdepa. [TosTtomy nipu ocBoeHun JIyHBI, 4eTOBEKY BO3MOXKHO
npuAETCS 00yCTpauBaThCsl HA BHYTPEHHEH CTOPOHE €€ 000JIOUKH.

Bo BHyTpeHHEH MOJIOCTH 3€MHOr0 IIapa IapCTBYET aJicKas
Kapa u abCoNIOTHAs TEMHOTA, JIMIIh M3pEAKa Hapyliaemas 0arpo-
BBIMU CIOJIOXaMH HW3BEPKEHHI BHYTPEHHUX BYyIKaHoOB. C 3Toit
TOYKH 3penus, FOnurep, umeronuii oueHs 000N 00BeM, e He
yCIeNl CHJIBHO OCTBITh U MPEICTaBISAET COOOW TOBOJIBLHO TOPSIUYIO
KaIlTI0 MaTePHH, H3ITYYAIOIIYI0 Topa3io OObIle SHEPTUH, YEM TI0-
ay4daet e€ ot ConHua.

N xots mpouecc o0pazoBaHusl caMux 3BE3] — TO JIeja yKe
JTAaBHO MUHYBIIUX JHEH, HO Mbl JJOTHYECKH MOXEM MPEOJI0KUTD,
YTO OH JIOJI’KEH B TOUHOCTH MOBTOPSITH IpoIecC 00pa3oBaHUs IIa-
HET, TOJIKO B 0OJIee IPaHIMO3HBIX MacIITadax.

OrpomHasi IpOTO3BE3/1a, COCTOSIAs M3 KAKUX-TO CyOdIIe-
MEHTapHBIX YacTHI], POXOJs, B pe3yJbTaTe Mpoliecca CUHTE3a aHa-
JIOTMYHBIA LMK Pa3BUTH, B3PBIBACTCA M U3 OpBI3T €€ 000JI0UKH
dbopMUpPYIOTCS 3BE3[IbI OBALHOM TallaKTUKH, KOTOpas BpaIlasch,
MOCTETNIEHHO MPEBPALLIAETCS B CIIUPAIBHYIO.

Hpumeuanue! To, umo acmpoguzuku owuoouHo cuumaiom
memHOu mamepueii, 3M0O 36e30bl U 2A1AKMUKU 00pPA308AHHbIE Mame-
pueﬁ C NOLOIHCUMENIbHOTL acwmnempueﬁ, U3JIyYeHUsA KOmopuvlX HU Hauilu
2jiasza, HuU Hauwu npuﬁopbl 60CNPUHAMb HeE cnocoonvl. U Komopble
MOIHCHO OOHAPYHCUMb UL NO KOCEEHHBIM NPUZHAKAM.

Takum oOpa3om, Teopun 00pa3oBaHUs 3BE3 U3 MEK3BE3-
HOTO Ta3a, BbIAYMaHHbIE TEHUSMU TEOPETUUECKOW (PU3UKU, MATKO
roBOps JKEHAYUYHBI U 3aTMEBAIOT CBOEU TIyMOCTHIO paccKas3bl U3-
BECTHOTO CBOEH HEBEPOSITHOM MpPaBIUBOCTHIO, OapoHa MIOHXTay-
3€Ha.

C TOYKM 3peHHUs HACTOSIIEH TEOpUH, €IUHCTBEHHAs Iia-
HETa, JOCTONHAs MPUCTATHLHOTO BHUMAHMS YelloBeYecTBa — 3TO Be-
Hepa. Bce octanbHble TUTaHeTHI NI YeJoBeuecTBa Oecrepcrek-
TUBHBI.
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ITo mepe octeiBanus ColHIIA U TIIAHET, Yepe3 3-5 Musutrap-
JI0B JIeT Ha BeHepe BO3ZHUKHYT yCIIOBUS 11 KOM(POPTHOTO MPOXKHU-
BaHMs 4enoBeka. [losTomy mmeHHo Benepa mpencraBiser coOoit
UJCaNbHBINA UIALIAPM ISl IEPECETICHNS YEI0BEUYECTBA U3-3a YX Y-
LIEHUs] YCIIOBUH IPOKMBAHMSI HA OCTHIBAIOLIEH 3emiie.

MunnuapnoB 10-15 neT yenoBe4ecTBO CMOXKET KUTh Ha Be-
HEpe U MOABICKUBATH JJIsI IEPECENICHUS] IPYTYIO 3BE3THYIO CUCTEMY,
MOTOMY YTO 4Ye€pe3 3TO BpeMmsi, U3-3a ocTbiBaHus COJIHIIA, KaK yKe
OBLIIO CKa3aHO BBIIIIE, CYIIECTBYET pealibHas OMacHOCTh €ro B3phIBa
Y IIPEBPALLIECHUS B CBEPXHOBYIO 3Be3/y. Tak 4To B 3amace y 4enoBe-
YecTBa €CTh MpuMepHO 20 MIILTHAPAOB JIET OoJiee UM MEHEE CITO-
KOWHOM KU3HH.

18. BTOpOE HavYaJ10 TEpMOIUHAMHUKH
N UMMMYHUTET

Bropoii 3akoH TepMOIUHAMMKH, CHOPMYTHUPOBAHHBIN IS
00BSICHEHUS] TEPMOAMHAMUYECKUX MPOLECCOB, SBISETCS, MO CYTH,
OCHOBHBIM U €JMHCTBEHHBIM (DyHIaMEHTaIbHBIM 3aKOHOM, 10 KOTO-
pomy B3auMoAeHCTBYeT Marepus. POpMYIHpPOBKA €ro TOCTATOUYHO
IIpocTa JJIsl IOHUMAaHUsI, HO HECMOTpPS. HAa 3TO, OYEHb MHOTHE 3a-
TPYAHAIOTCSA OOBSICHUTH ero cMbici. Camasi TouHast ero (popmynu-
poBka TakoBa: "Temo Bcerga nepexoauT TOJIbKO OT FOpAYEro Tea
K XOJIOAHOMY M HUKOTJa Ha000poT".

JIeliCTBUTENBHO, €CIM OCTaBUTh CTAKaH C TOPAYUM YaeM Ha
CTOJIE, Uepe3 HEKOTOPOE BpEMs €ro TeMIIEpaTypa CPaBHAETCS C TEM-
MepaTypoi OKpY>KaroIIero Bo31yxa, yBeJIMUUB €ro SHTponuio. Mnu,
JpYyrUMHU CJIOBAaMM, paBHOBecHue. Bo3pacraHuwe sHTponmuu — 3TO
CJIEICTBUE JIEUCTBUS BTOPOrO 3aKOHA MJIM BTOPOIO Hadajla TepMO-
JTUHAMUKY 10 BRIPABHUBAHUIO JIIOOBIX MAPaMETPOB MATEPUH — J1aB-
JIEHUs1, TEMIIEpaTyphl, KOHIICHTPALMH U T. 1.
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OHTponus, Kak MPOLECC BbIPABHUBAHUS, 3alpPEILAET JII00bIe
IPOIIECCHl CaMOIPOU3BOJILHON KOHLIEHTpALMK, Oylb TO TeMIlepa-
Typa, INIOTHOCTh WX JaBJIeHHE. Tak 4TO HA rPaBUTALIMOHHBIN KOJI-
JIarc, HU aKKpelusl HEBO3MOKHBI B IIPUHIIUIIE.

Bropoe Hauano TepMOIMHAMUKU U BO3pAacCTaHWE SHTPOINU
JIeNaloT HeoOpaTUMBIMHU JIFOObIE MPOLIECCHl BO BeeJeHHOM. Eciu BbI
IPOKOJIETE IINHY aBTOMOOMIIS, BO3yX U3 HEE BHITCUET U €0 JIaBje-
HUE cpaBHseTCs ¢ aTMOC(hepHBIM. ECii BBl BBITYCTHTE KITyO AbIMa,
TO 4€pe3 HECKOJIBKO MHUHYT €r0 YaCTHYKH PAaBHOMEPHO paclpene-
JISATCS 110 KOMHATE.

HeonpenenéHHocTs NOHMMAaHNS IPUHIIAIIA BO3PACTAHUS DH-
TPOINU, IPUBOJUT K TOMY, YTO JaK€ HEKOTOpBIC YYEHBIE HECYT
HECYCBETHYIO UyIllb, YTBEPXK/asi, YTO KHU3Hb, IKOOBI UAET ¢ e€ yObI-
BaHUEM.

Ho 510 nuiub cieacTBue ux JOru4eckoi 6e3rpaMOTHOCTH U
YTO OBl YOEAUTHCS B 3TOM, MBI PACCMOTPUM HEKOTOPBIE MPOIECCHI,
npoucxozsmue B ">kupoMm" opranusme. Hanpumep, npouecc pixa-
HUSL.

BeeM u3BecTHO, 4TO OBIIMM MBI JIETKUMH. Jlerkue npen-
CTaBJISIIOT CO0O0M "MENIOK" ¢ BHYTPEHHEH MOBEPXHOCTHIO 0K0JI0 150
KB. METPOB, I'YCTO IPOHU3aHHBIA CETbI0 KPOBEHOCHBIX COCYIIOB —
KalWwUIIpoB. MEIIOK 3TOT BMeNIaeT B ce0s OKOJIO 3 JTUTPOB BO3-
nyxa. OTH 3 TUTpa BO3lyXa KOHTAKTUPYIOT C KPOBEHOCHBIMH COCY-
JlaMH Ha TaKOW OrpOMHOM IUJIOLIA/IH.

Tak Kak KOHLIEHTpalus KHCIOpOAa B BO3/1yX€ MPEBBIIIAET
KOHIEHTPALMI0 KHUCIOPOJa B KPOBH, BTOPOE HAyallo TEPMOJMHA-
MHUKH "00s13bI1BaeT" BO3AYyX MOJCITUTHCI UM C KPOBBIO. B pesynbrare
Pa3IU4YHOM KOHLEHTPALUU KUCJIOPOa B BO3AYXE U KPOBHU, BO3HHKA-
1omee (0OCMOTHYECKOE) NaBICHUE MPOTAIKUBAET MOJIEKYIIBI KUCIIO-
poZia CKBO3b IOJYIPOHUIAEMBIE CTEHKH KPOBEHOCHBIX COCYJOB B
KPOBb, HACHIILAsI €€ KUCIIOPOJIOM.
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Kucnopon He 3axBaTbhIBaeTCs MOJIEKYJIaMH TeMOTJI00MHA,
KaK pacCKa3bIBalOT OMOJIOTH M IMIOTOM KOMY-TO TaM OTAAETCsl, a OH
MPOCTO B KPOBH pacTBopsieTcs. Jleno B TOM, 4TO €ClIi MOJICKYJIa Ka-
KOro-TM0O0 BEIIECTBA 3aXBaThIBACT MOJIEKYITY KHCJIOpPOJa, TO OHA
y>Ke HUKOT1a €€ HE OTJIaCT MPOCTO TaK.

Kucnopon y He€ MOXKHO TOJIBKO OTHSITh CHJION, HHAYE, KaK
yke ObUIO cka3aHO B riaBe [rJ1.12], Obl1 OBl HEBO3MOXKEH MPOIIECC
CHHTE3a U BO3HHKHOBCHHME CJIOXHEBIX COCOUHCHMM. HacrplmeHHas
KHCJIOPOJIOM KPOBB Pa3HOCHUTCS 110 BCEMY OpTraHU3MYy.

N3-3a MOBBIIEHHOW KOHIIEHTpALUs KUCIOpOJa B KpPOBH,
MIPEBBIMIAIONICH €r0 KOHIEHTPAIUI0 B MEXKIJIETOUHON KUIKOCTH,
OCMOTHYECKOE JaBJICHHUE BBITAIKUBAECT MOJICKYJIBI KHCIOpOAa B
MEXKJIETOYHYIO KHJIKOCTh. AHAIOTUYHBIM 00pa30oM KHCIOPO]I T0-
najgaeT BHYTPb KIIETOK, TJI€ Yy4aCTBYET B Mpolieccax UX >KU3HEAes-
TEIHHOCTH.

Mpumeuyanne! Mexanuzm 603HUKHOBEHUA OCMOMUYECKO20 0A6-
Jlenua nokazan na pucynuke (puc.32). Ecau 6 cocyo, pazoenénnutii noJy-

npoOHUUAEeMOll nepezopoOoKoll Haaumb

600y U pacmeop Kaxoi-1ubo conu, mo
YPOGeHb pACMEOpA HECKOIbKO HO6bl-
cumca, napywiaa ''zaxkon'' coooéwaio-

WUXCA COCy008.

Oovacuenue 33mozo ''napa-

ookca' ouenv npocmo. B cocyoe A kon-
Biedl uenmpayua MoJaeKyi1 Coau 20pazoo
evluie, uem 6 cocyoe B. 3amo 6 cocyoe B, eviuie konuenmpayus monexkyn
600ul. Tloamomy monekynol conu, NOOYUHAACH 3AKOHY 6bIPAGHUBANHUS
KoHuyenmpauuil (3aKoH ygenuuenus IHMPONUU), HAYUHAIOM RPOMAl-
Kueamwcs 6 cocyo B.

A monekynvt 6006l u3 cocyoa B, noouunsasaco momy sce 3axony,
npomankusawomcsa 6 cocyo A, 6 pe3yivbmame uezo 603HUKAIOM 064

G6CMPEUHBLX NOMOKA MOJIEKYJl 6000l U CoJU.
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Ho mak kak MOJ1€K)ibl 800bl UMeEIOm MeHblUe pasmepot, mo
onu iecue u Ovicmpee nPOX00AM CKE0O3b ROIYRPOHUUAEMYIO hepezo-
DPOOKY U ypoeeHs yHcuokocmu é cocyoe A cnauana nosvtutaemcs. Yepes
KakKoe-mo épems, K020a KOHYeHmMPAuuu 6 cocyoax cpagHaIomcs, cpas-
HAIOMCA U YPOGHU.

Mp1 He Oyaem paccMaTpHUBaTh BCE 3TH MPOLIECCHI, UX OUYEHb
MHOI'O, OTPaHUYUMCS TE€M, YTO B pe€3yJbTaTe ITUX IPOLIECCOB, B
KJIETKaX, B BUJI€ TOOOYHOI0 MPOAYKTa IMOTydaeTcs YrIIeKUCIbIH ras.
OH HauMHaeT HaKalUIMBaThCs B KJIETKaX M TOYHO TaKUM XK€ o0pa-
30M, C IIOMOUIBIO OCMOTHYECKOTO JABJIEHUS, BBIBOJUTCS U3 Opra-
HU3Ma B aTMOcepy. AHATOTHYHBIEC TIPOIECCHI POUCXOMAT U B JIPY-
TUX OpPraHax — XKeNyJKe, IeYEHU, KUIIECYHUKE. . .

[pyrue, conepkaimecs B BO3AyXe ras3bl, TaK K€ IPOHUKAIOT
B KPOBb, HO €CJIM OHU HE HMCHOJB3YIOTCS B IPOLECCAX JKU3HEAES-
TEJIBbHOCTH, UX KOHIIEHTpPAlLlMs B KPOBH MPOCTO OCTAETCA MOCTOSH-
HOH. A Temeph MompoOyeM pacCMOTPETh C TOYKH 3PEHHUSI BTOPOTO
HayaJla TEPMOJIMHAMUKHA MEXaHU3M JCHCTBUS NMMYHUTETA.

JIns 5TOrOo HaMm HYKHO CHa4alla BBISICHUTB, @ YTO K€ TaKOe
00J1e3Hb, C TOUKH 3peHUS (PU3UKHU U MIOYEMY IITHIEMUU HOCAT, B OC-
HOBHOM, CE30HHBIM Xapakrep. ['pumm, Hanpumep, CBUPENCTBYET
BCErJa B Havalie 3UMbL. A TJe e OOMUTAIOT BO3OYAUTENH TpUINa
BECHOM U 1eTOM?

ME1 He cTaHeM 371eCh MOBTOPATh CKA3KM MEIMIMHCKUX pa-
OOTHUKOB O 3JIOBPEIHOCTH BHPYCOB, KOTOpPbIE TOJBKO U MEUTAIOT
3apa3uTh HAC KaKOW-HUOYAb ApSHBIO, a 0OpaTUMCS HEMOCpe-
CTBEHHO K (u3uke. [IpnunHbI 3nuaeMuit, no Bceid BUAUMOCTH, KPoO-
IOTCS B KAKUX-TO TJI00ABHBIX CE30HHBIX siBIeHUsX. CaMoe Jorud-
HOE, YTO MOYKHO IPEANOJIOKUTH - 3TO OCEHHUE JINCTONAAbl, UMEIO-
[He rI00aIbHbIE MACIITAOBI.

Berep Tperuiet BBICOXIIUE JTUCThS JIECHBIX MaCCUBOB, 00J1a-
MBIBAET HUX, MIOJHUMAET B BO3JAYX OTPOMHOE KOJIUYECTBO MUKpOYa-
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CTHII, OPTaHUYECKUX MOJIEKYJ M HX OOJIOMKOB U Pa3HOCHT Ha 0OJTh-
IIMe paccTOSHUSI. MBI BIBIXae€M BO3yX HACHIIICHHBIA O0JIOMKAMH
MOJIEKYJI PACTUTEIBHOTO MPOUCXOXKICHHUS, KOTMYECTBO BapUAHTOB
KOTOPBIX, MOXET ONPENENATHCS aCTPOHOMUYECKHUMHU TP paMu.
3T 00JIOMKH MOJIEKYJI C TIOMOIIBIO OITMCAHHOT'O MEXaHU3Ma
OCMOTHYECKOTO JTaBJICHUS MPOHUKAIOT B KJIETKU U HUCIOIB3YIOTCS
MU, KaK CTPOUTEIHHBINA MaTepuall pu AeaeHu. Hy>KHO 3aMeTUTh,
YTO NPAKTUYECKH JIF000H 00JI0MOK OPraHMUECKOM MOJIEKYJIbI, TOTIaB
B JIETKME W OOBOJIAKMBASCh OCITKOBOW CIIM3bI0, HAXOMSAIICHCS TaM,
npeBpamaercss B "MONMHOLECHHBIA BUPYC". OOJIOMKH MOJICKYII, HE
UMCIOIIME MEXaHW3MOB JCJICHHS, HE PAa3MHOXKAIOTCS U HE MYTH-
PYIOT, KaK HaM aBTOPUTETHO 3aJIMBAIOT MEAUIIMHCKUE CBETHIIA.

Knetku, HcTionb3yromue 3TH BUPYCHl B KAU€CTBE CTPOUTEIb-
HOT'O MaTepHana, o CyTH, CaMH WX M Pa3MHOXKAIOT, B pe3yJibTaTe
Yero TepsIOT CIOCOOHOCTh YYaCTBOBATh B 3aMKHYTHIX LIUKJIAX MOJI-
JIepKUBAOIIUX JAPYyra MPOIECCOB B OPraHU3Me, BHIMAJAIOT U3 HUX U
OTU0AroT.

Hanpuwmep, Takast crpamrHasi 00JIe3Hb KaK pak, sSBISIETCS pe-
3yJBTATOM HCIIOJIb30BaHUS KICTKAMHU JUIS JICJICHHsI MOJICKYJIbI Be-
IIECTB, Ha3bIBAEMBIX KAaHIIEPOTCHAMH, INPH KOTOPOM JOYECpPHHE
KJICTKH CTPOSITCS U3 OeNKa, OTIIMYHOTO 110 MOJICKYJIIPHOMY COCTaBY
oT Oenka opranu3Ma. Eciu Takue KIETKU ¢ U3MEHEHHBIM OEIKOM
CIOCOOHBI UCIIOB30BATH OTXO/IbI JKU3HEAEATEIIEHOCTH POJIHBIX KIle-
TOK OPTaHU3Ma, a KJIIETKH OpraHnu3Ma He CIIOCOOHBI MCTIOIb30BATh UX
OTXO/JIbl, TO KJIETKH C U3MEHEHHBIM OEJIKOM HAaYMHAIOT HHTECHCUBHO
pa3MHOXKAThCS.

Ho He mmest cnocoOHOCTH BBITIONHITH (YHKIIUU POJTHBIX
KJIETOK OpraHu3Ma, OHM B KOHEYHOM HTOTE, 3aMEIIal0T B OpraHe
pPOIHBIC KIIETKH, HE JaBasi UM Pa3MHOXATbCs, YTO M MPUBOAUT K
CMEpTH OpraHu3Ma.
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Krnerku ¢ u3aMeHEHHBIM OETTKOM B OpraHU3ME BO3HUKAIOT I0-
CTOSIHHO, HO €CJIM OHU HECIOCOOHBI KOHKYPHUPOBAaTh C POIAHBIMH,
OHH OBICTPO MOTKUOAIOT U B BUJIE IIJTAKOB BBIBOJISATCS U3 OpraHU3Ma.
OTtcros1a JIETKO clIeNiaTh BBIBOJI, YTO MPHU yHoTpeOieHuu 0oee pas-
HOOOpa3HOW MHIY, MBI HAMHOTO YBEJIMYMBAEM PHCK 3a00JIeBaHHUS
pakom.

[TocmotpeB cratuctuky 3abosnesanusi pakom B CCCP, rae
nuTaHue ObLIO JOBOJILHO OJTHOOOpa3HBIM U €CTECTBEHHBIM U B Poc-
CHUH, KOTJa MOCJie OTKPBITHS TPaHUIl, Ha MPOJIOBOJILCTBEHHBIN PhI-
HOK XJIBIHYJ MOTOK HEMPHUBBIYHBIX SK30TUYECKUX MPOAYKTOB, MBI
YBUAHUM, YTO IPOLEHT 3a00JIEBIINX PAKOM YBEITUUYHIICS B Pa3bl.

Tak Kak y KakJI0Tr0 4eloBeKa CTpYKTypa Oelika 0OUeHb WHIH-
BUAyaJIbHA M Ha 3emJje eulé He ObUIO JBYX JIO/ICH C OJUHAKOBBIM
0€TIKOM, TO ¥ BOSHUKHOBEHHUE TAaKUX KJIETOK TOXKE MHAWBUIYAIBHO.
[TosToMy KaKoro-To OOIIEro YHUBEPCAIBHOTO JISKApCTBA OT paka, B
HpUHIMIE, OBITh HE MOXKeET. M XOTsI KJIETKU C U3MEHEHHBIM OEIIKOM
MOCTOSIHHO BO3HHUKAIOT B OpraHu3Me, y OOJIbIIMHCTBA JIIOJICH pak He
pa3BuBaercs. A Tex, KoMy "TIOBe3JI0", Mpupoaa 06€3>KalOCTHO OTCe-
MBAaEeT U CMEPTH B ITOM CJIy4ae, sIBISIETCS €IMHCTBEHHBIM 3aIlIUTHBIM
MEXaHU3MOM 3BOJIIOIIHH.

CoBpeMeHHbIE K€ JIEKapCTBa, UCIOIb3YyeMbIE IS JICUCHUS
paka (XumTeparnus), o CyTH, SBISIOTCS CHIbHEHIIINMH SIaMH, KO-
Topble 0e3 pa3dopa yOMBAIOT KaK PaKOBBIC, TAK U POJHBIC KIIETKU U
NPaKTUYECKH HE MoMorarT. BpemenHnoe obnerdyenne o0ycioBiIeHO
JUIIb TE€M, YTO PAKOBBIX KJIETOK HAMHOTO MEHBIIE, YeM POTHBIX
KJIETOK OpraHu3Ma.

Meauku OOBIYHO J€IST OYarn BO3HUKHOBEHHUS PAKOBBIX
OITyXOJIeH, Ha 3JI0KaYeCTBEHHbIE U JTOOPOKAYECTBEHHbIE. XOTs Ha
caMoM Jiefie Takoro 4€TKoro paszesieHus ObITh He MoxkeT. Bo Bcs-
KOM clly4yae, OT paka "M3J€4nBaloTCs" JUIIb €AUHUIIBI U 3TO TOBO-
PHUT O TOM, 4TO OIIYXOJIb OKa3aJlaCh HE COBCEM 3JI0KaUECTBEHHOM.
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Korna auarHocTupyroT pak, ONepanuo, Kak MpaBUio, Je-
JaTh YK€ MO3/IHO, TaK KaK 04ark paka pa3BUBAIOTCS HE BbI3bIBast 60-
JIEBBIX OLIYLICHWM, IOTOMY 4YTO SBJIIOTCA, IO CYTH, YaCThIO Opra-
Hu3Ma. M cMepTh HacTymaer OTTOro, 4T0 HOPMAIBHBIX KJIETOK y Op-
raHa IOpaKEHHOI'O PaKOM, OCTAETCS CIMIIKOM Maj0 U OH YK€ HE
CHOCOOEH BBIMOIHATH CBOU (DYHKIIUHU TIOJTHOCTBIO.

Takum oOpa3om, Ui JIeYeHUs paka HHUKOIrJa He Oynaer
Hal/IeHO KaKoTo-TO OOIIEero JeKapcTBa.

Pak He 3apazeH, 3To Jaxke U He 00JIe3Hb, a CIIECTBHE IBOJIIO-
LMOHHOTO nporecca. [ BemecTsa, CYMTAIOMNEC KAHIEPOTCHHBIMU
JUI OJTHOTO YeJIOBEKA, COBEPILEHHO OE€3BPEHBI AJIs IPYroro, opra-
HH3M KOTOPOTO TIOCTPOEH U3 APYroro Oemnka... Pak - 3To ToT ciryyvait,
KOTJ]a IPUPOJHBII MEXaHU3M HMMYHUTETa paboTaTh HE MOXKET U
IPUPO/Ia IPOCTO BOCIPOU3BOIUT OPraHU3M 3aHOBO.

Tak umo co3zoamb Kakoe-mo oduiee 1eKapcmeo om 360.10-
yuu, cKkopee 6cezo He NOJIYHUMCA HUKO0204.

Cam xe MeXaHW3M MMMYHHTETA, CHOPMUPOBABIIUICS B pe-
3yJIbTaTe CUMOMO03a B TEUCHUM JUIMTEIILHOW HBOJIIOLMM U OCHOBaH
Ha UCKIIIOYEHUH YYKEPOJHBIX OEIKOB U3 MPOLIECCOB JICJICHUS.

Opranuyeckue BELIECTBA, BbIPAOATHIBAEMbIE B IIPOLIECCAX
KU3HEJEATECIIBHOCTH YY)KEPOJIHBIX KIETOK W IOINABIINE B KPOBb,
IPOCTO HE MOTYT y4acTBOBAaTh B IpoIiecce CUMOM03a, KIIETKaMH Op-
raHM3Ma He UCIOJIb3YIOTCS U IIOCTENEHHO BBIBOAATCS U3 HETO B BUJIE
IIJIAKOB.

UyxepoaHble K€ KIETKH TaKXe HE MOTYT HCIIOJIb30BaTh
IIPOAYKTHI )KU3HEJCATCIBHOCTH POAHBIX KJIETOK OPraHU3Ma U TaKKe
BBIBOJISITCSI U3 OpPraHU3Ma B BUJE IUIAKOB.

Bce 3tr ponieccsl MPOUCXOAAT ABTOMAaTUYECKH, B CHITY BTO-
pOro Hadana TepMOJMHAMMKH, HO BOT KaK B JAETaIAX pabOTal0T 3TH
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MEXaHU3MBI, YU4EHBIC, TO-BUANMOMY, pa3zdepyTcs emé Heckopo. [1o-
TOMY YTO OHH IIOCTOSIHHO NBITAIOTCS U3y4aTh CIIEJCTBHUS, COBEp-
LIEHHO HE IMOHMMas IPUYUH BCEX 3THUX SBJICHUM.

buonoru, Hampumep, OYeHBb JIFOOST BBIPAXKEHUE "BCACHI-
BaTbcsl". Y HHUX BCachIBAa€TCs BCE, MUIIA B XKEIYJIKE U KUIICUYHUKE,
BCACHIBAIOTCS JIEKAPCTBA B KPOBb, XOTS MPUPO/IA TAKOTO IOHATHS HE
3HaeT. B mpupoie npaBuT 6ai Bceraa N30BITOK - U30BITOK JaBICHUS,
KOHIIGHTpallMU, TeMIiepaTypsl U T.1. HUKTO Benb HE TOBOPUT, YTO
aTMoc(epa BcachIBaeT BO3AYyX U3 MPOKOJIOTOT0 KOjeca aBTOMOOKIIS.

B3saT1b, HanpuMep, Takoe U3BECTHOE BCEM CEpJICUHUKAM, JIe-
KAapCTBO KAK HUTPOIIMIIEPUH. MEIUKH CUUTAIOT €r0 COCYAOPACIIH-
PAIOIIMM CPEACTBOM, XOTS HA CAMOM JIEJIE€ MEXAHU3M €r0 IeUCTBUS,
COBEpILIEHHO Jpyroil. CTEHKU COCYAOB, COCTOSIIUE U3 COCAUHU-
TEJIbHON TKaHHW, HE MOTYT CaMU PACUIUPSATHCSA, TaK KaK HE UMEIOT
Mblil. [Ipyu nonaganuu HUTPOTIIULIEPUHA B )KEITYJOK UITU MO/ SA3bIK,
OH M3-32 PA3HOCTU KOHLEHTpAIUi, MPOTAIKUBAECTCSI OCMOTUYECKUM
JIABJICHUEM CKBO3b IMOIYIIPOHUIIAEMbIE CTEHKH COCYIOB B KPOBb.

Nwmest GoJbIIyI0 aCHMMETPHUIO TPABUTAIMOHHBIX TOJIEH MO-
JEKYJ (3JIEKTPUYECKUH 3apsijl), HUTPOTIIUIEPUH JACIUTCS 3apsIaMu
C IJIa3MOW KPOBH, B PE3YyJbTATE YETO y MOJIEKYJI IUIa3Mbl TaK K€
YBEJIMYUBAETCS ACUMMETPHUSI, YTO NMPUBOJUT K YMEHBIIECHHUIO CHUJI
MPUTSKEHUS. MKy HUMH M COOTBETCTBEHHO K YBEJIMUEHUIO €€ Te-
KY4ECTH.

KpoBs cTanoBuTCsl O0mee JKUIKOH, a 3HAUUT, CEPIITy CTAHO-
BUTCSI HAMHOTO JIerde MpOKayuBaTh €€ M0 CEeTH KAMWUIIPOB KPOBe-
HOCHOM cucteMsbl. [Toxoxumu cBolicTBaMH, 00J1a1al0T M HEKOTOPBIE
JpYTHE BEIIEeCTBA, CIOJIb3YIOLIUECS B MEIULIMHE — ACTUPUH, (PeHU-
7uH, BaphapuH.

[TogoOHbBIM ke 3P dEeKTOM JIETKO OOBACHSETCS TTOYTH MTHO-
BEHHOE JICMCTBUE TAKOTO 5iJ1a, KaKk HMaHuA Kanus. [{uaHucTeiil Ka-
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JUH UMEET TOpa3l0 MEHBIIYI0 aCHMMETPUIO TPABUTAIIMOHHBIX I10-
JIel MOJIEKYJ, YeM MOJIEKYJIbl KPOBH, IMOATOMY TPH MONAJaHUH B
KpOBb, OH YMEHBIIIAET €€ aCHMMETPHIO HACTOJIbKO, YTO KPOBb 3a
CUMTAHHBIC CEKYH/IbI TPEBPAIIACTCS B BA3KYIO KHUJIKOCTh, KOTOPYIO
Cep/ilie YXKe HE B COCTOSIHUM MPOTOJIKHYTH [0 KaluIIsipam.

Opranusm odeHb ObICTPO, OYKBAIBHO 32 HECKOJIBKO CEKYH/I,
norubaeT OT HeJJOCTaTKa KUCIOPO/ia, a BOBCE HE OT Mapainya HEKo-
€ro JBIXaTeIbHOTO IIEHTPA, KaK 3TO OOBSICHSIIOT METUKH.

[TpumMepHO Takue ke CBOMCTBA, HO Topa3io cinabee, UMeeT 1
3MEHHBIN 5I7], OJTHA KAIIsi KOTOPOTO 32 HECKOJIBKO JIECSITKOB MUHYT
MpeBpallaeT CTakaH KPOBH B CTyACHb. D(P(HEKTUBHBIM MPOTHUBO-
SIUEM B ATOM Clly4ae MOT Obl OBITH TOT K€ HUTPOTJIMIICPHH, HO
OBICTPO PA3HECTH €T0 M0 OPTraHU3MY, H3-3a MOBBIIICHHON BSI3KOCTH
KpOBH, CEP/ILIC HE B COCTOSTHUU.

[Tna3ma xpoBu ¢ H0OaBJICHHEM PAcTBOpPAa HUTPOTIIUIIEPHHA,
BBITEKAET uepe3 kanubpoBanHoe oTBepcThe Ha 30-50 mporeHTOoB
obIcTpee, ueM 0e3 Hero. A 100aBJIieHHe HE3HAYUTEITHLHOTO KOJUYe-
CTBa IIMAHM]Ia, CHUXKAET CKOPOCTh BBHITEKaHUS B 2-2,5 pasza.

B nmpunmune, ecam 1octatouyHo OBICTPO, B T€UEHUU 4-5 MU-
HYT, MOJKIIOYNATHh OTPABUBIIETOCS IHAHUIOM K ammapary cepharle-
NErKWe M BBEAS B KPOBb TOT K€ HUTPOTJIMIIEPUH, MPOKaYaTh €€ 1Mo
KPOBEHOCHO CHCTEME, TO BIIOJHE BO3MOXKHO CIIACTU €MY JKHM3Hb. ..

19. 7KM3HEL KaK HEeH30€;KHOCTh

Kax 6vin0 nokaszano eviuie, 6mopoe HaA4ani0 U NPUHYUR
603PACMAHUA IHMPONUU HPOCHO 00A3bIEAIOM MAMEPUIO NHOCMO-
AHHO YCTIOHCHAMB C6010 CIPYKHLYPY, YO YXHCe CaMo no cebe npu-
600um K Heu3z0excHoCmu 603HUKHOBEHUA, MAK HA3bI6AEMDbIX,
"Jcueblx'' opzanuzmoe 6o eceneHHoll.
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[TonTBepknenueM 3Toro (akra sBISETCS HATUYHE B IMPH-
poJie MHOKECTBA OOBEKTOB Pa3IMYHOMN CII0)KHOCTH, OT aTOMa BOJI0-
polia ¥ 10 OrPOMHBIX OPraHUYECKHX MOJIEKYN. B mpoTuBHOM city-
Jae, 3BOJIIOIUS BCEJIEHHON ObLIa ObI HEBO3MOYKHA.

VIMeHHO 3TH MeJJICHHBIE U HETPEPBIBHBIE YCIOKHEHHUS TIPH-
BEJIH K MOSIBJICHUIO BEICOKOMOJIEKYIISIPHBIX OEITKOBBIX COSIUHEHUH,
a BIIOCJEICTBUU M K 0Opa30BaHUIO CIIOKHEUIINX OMOIOTHYECKUX
OpPTaHU3MOB, KOTOPHIE JIIOIU HA3bIBAIOT HCUGLIMU.

VYyénsle 1 puocodbl HACOUMHSIIM MACCy Pa3INYHBIX OIpe-
JEJIEHUN TIOHATHUSA KU3HH, OJIHAKO HHU OJIHO U3 HUX HE MOXKET CITy-
KUTh OTPAXEHUEM PEalbHOCTH, MOTOMY YTO IMPOBECTU TPAHUILY
MEX1y )KMBBIM M HEKHUBBIM TaK K€ HEBO3MOXHO, KaK HEBO3MOXKHO
OTJICTUTh TIPOBOJHUKH OT JIHUAJICKTPHUKOB. ['paHmila 3Ta BechMa
YCIIOBHA M €€ MOXXHO MTPOBECTH TJ€ YTOAHO, B 3aBUCUMOCTHU OT TIPH-
HSTBIX KPUTEPUEB ONPEACTCHUS KUBOTO.

Kusnuu 6 06v1uHOM nonumanuu, 6 npupooe 800due He cy-
wecmeyem — 3mo nPOCMoO NPOU3E0IbHO 63AMbll, YCI06HBLIL YPO-
6€Hb OP2AHU3AUUU UTU COHCHOCIMU cmpyKmypbl mamepuu. Ilo-
momy umo n106asn, 0axce maxkas 8vlCOKOOP2AHU306AHHAA Mane-
Pus KaKk mo3sz, cocmoum u3 00bluHblx ''mépmenix'' amomos u mo-
JIeKy.

A, crenoBaTenbHO, HE CYIIECTBYET M CMEPTH, Kak (u3nde-
CKOT'O YHUYTOXEHUS HEKOU "kuBOH" Marepuu. CMEPTh — 3TO Takast
K€ HEOThEeMJIEMasi COCTaBHAsl YacTh IPOIECCca IBOIIOLUN MAaTEPHH,
KaK U )KU3Hb. JTO OCTAaHOBKA B3aMMOCBSI3aHHBIX U B3aUMHO MOJIIEP-
JKUBAIOLIUX JPYr Jpyra IMpoILEecCOB B OpPraHU3ME, B pe3yibTare
HEN30€KHOT0 HAKOIUICHUsI OIIMOOK B MEXaHU3ME JEJIEHUS KIIETOK
WM X (pU3nYecKoro nu3Hoca (CTapeHus).

CMepTh OT CTapoCTH — 3TO, MO CYTH, CMEPTh OT BSJIOTEKY-
IIeTO paka BCEX OpPraHoB. be3rpaMoTHbBIE 3asBICHHUS HEKOTOPBIX
YUEHBIX O TOM, YTO KU3Hb, SIKOOBI, HE TIOJYUHSIETCS BTOPOMY Hadaly
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U UAET ¢ yObIBAHUEM DHTPOINHU, HE UMEIOT MOJI CO00M abCOIFOTHO
HUKAKMX OCHOBAHMH, TaK KaK TaKHe IMPOIECChl HEBO3MOXKHBI B
MPUHIINIIE.

YenoBek - 3TO CIIOKHBIA MaTepHATbHBIM 00BEKT, cHhOpMUPO-
BaHHBIM OECKOHEUHBIM MIPOILIECCOM CHHTE3a B TEUCHUU MUJLTUAPIOB
JIET, BOBCE HE SIBJIICTCS )KUBBIM. J{a 1 BOOOIIIE B IPUPOE HET HUUETO
*KUBOro. JKU3Hb - 3TO YUCTO PEIUTHO3HOE MOHATHE, BEIb JaXe Ta-
Kasi BBICOKOOPTaHU30BaHHAsA MAaTe€pHsl, KaK MO3T, COCTOUT U3 COBEp-
HIEHHO MEPTBBIX aTOMOB U MOJIEKYIL.

UYenoBek MOCTOSIHHO BOCIPOU3BOAMUTCS MPUPOAON 3aHOBO U
KaK MaTepHUaJbHBIH O0BEKT KUBET OECKOHEUYHOE KOJIMYECTBO pas.
He nymaiite, 4TO BaM CHJIBHO TIOBE3JIO, YTO BBI KUBETE. BbI )Kuiu u
JI0 CBOETO POXKICHUS U OYyJeTe KUTh MOCIe Balleid cMepTH. TOIbKO
BbI HUKOT/Ia HE y3HAeTe, KeM U TJIe BbI ObLIN B MPOIILJION KU3HHU.

Henonumanue cytu mpoiiecca 3BOJIIOIUN MaTepPUH, TPUBEIO
K COUYMHEHUIO THIOTE3 CIIyYailHOM BO3HUKHOBEHUU OEITKOBBIX MO-
JIEKYN B Pe3yabTaTe MEKTPUUECKUX pa3psaoB B aTMochepe. XoTs
paspsabl U UTPATH KaKyl0-TO OINpeAeaEHHYIO pOJib B CHHTE3€ Opra-
HUYECKUX BEIIECTB, HO OHU OBLIM OJHUMH U3 MHOTOYHCIECHHBIX
OTaronpusTHBIX (PAaKTOPOB, OOJErYarIMX TOT 3aKOHOMEPHBIN H
HEen30eKHBIN Tpolecc.

EcrecTtBEeHHO, UYTO CHHTE3 OpPraHUYECKUX COEIUHEHHI
HanboJee MHTCHCUBHO MPOTEKAl MMEHHO B TEIJIBIX U BIIAYXKHBIX
MECTHOCTSIX, TPOIMMYECKHX U CYOTPONMUYECKUX 00IacTel 3eMHOTro
nrapa, rzie 00pa3oBaIicCh OJIarONPUSTHBIC TEMIIEPATYPHBIE YCIOBUS,
OTKYJla ¥ Hayaja paciupoCTPaHATHCS 3Ta camasi "»KU3Hb". AKaJIeMHUK
Anexcanap OnapuH emé B NATHACCATHIX M0JjaX MPOLLIOTro BeKa Mo-
MBITAJICS 3KCIEPUMEHTAIBHO MOATBEPIUTh TEOPHIO "BO3HHUKHOBE-
HUSI )KM3HU' U B IPUHIMIIE, EMY 3TO yAAJIOCh. XOTS BOCIIPOU3BECTH
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MOJTHOCTBIO ATOT MPOIIECC, 3aHABIINN Y TPUPOIBI KOJIOCCATEHOE KO-
JUYECTBO BPEMEHU — COTHU MHWJIJTMOHOB JIET, TPAKTUYECKUA HEBO3-
MOJKHO.

Tak ke KaKk HEBO3MOKHO, BOCIIPOM3BECTH MPOIIECC BHYTPHU-
YTPOOHOTO Pa3BUTHSI OPTaHU3Ma 32 COTYIO I THICSYHYIO JOJIO CE-
KyHabl. 1 emé ogHo Gonbinoe 3a0myKaeHe OMOJIOTOB, COCTOUT B
TOM, YTO MHOTHUE U3 HUX CUUTAIOT MPOLECC IBOJIIOIUU KU3HU IO-
ClIeIOBaTCIbHBIM.

To ecTp, M0 UX MHEHHIO, HOPMUPOBAHUE PAZTUIHBIX BHJIOB
OpPTaHWU3MOB MTPOUCXOIUIIO MOCTIEA0BATEIIBHO, OT CAMBIX IIPUMHUTHB-
HBIX CYIIIECTB, CKaXEM, YepBel U 10 MilekonuTaronmx. Ho naneon-
TOJIOTHYECKAs JIETOMHMCH TOBOPHUT COBEPIIICHHO O APYTOM.

Bce BUIbI )KUBBIX CYIIECTB — 3TO CAMOCTOSITEIbHBIE TTapall-
JeNbHbIE BETBH, MOSBUBLINECS HA 3eMile, IO T€0JIOTHYECKUM Mep-
KaM TMPaKTUYECKU OJHOBPEMEHHO, C OYCHb HEOOIBIIUM Pa3phIBOM,
MO3TOMY HUKAKUX TPOMEKYTOUHBIX 3BEHBEB B IPUPOJE HUKOTJA HE
CYILIECTBOBAJIO U CYILIECTBOBATH HE MOTJIO.

[Tporecc BoOMIONMH, KOHEYHO K€ MPOUCXOIUT M B HACTOS-
mee BpeMsi, HO HaOIIoaTh €ro, B CHUIY CKOPOTEUYHOCTH 4YeloBeYe-
CKOM "xu3HU", HEBO3MOXKHO. bonee Toro, mpomoBenyeMblid y4dé-
HBIMU MPUHIMII - "BBIKMBAET CUIIbHEUIIMI", TPUPOJION HE UCIIOb-
3yerca. [Ipupoaa pykoBoACTBYETCSI COBEPILIEHHO MHBIM TPUHIIUIIOM
— @ UMEHHO - "morubaet ciadeimii’, B pOTUBHOM CITydae YeJIOBEK
pa3yMHBIN HUKOT1a OBl HE MOSBUJICS.

IIpy BHEIIHEM CXOJCTBE 3TUX IIPUHLUIIOB, OHU II0 CBOEHU
CyTH, KapAUHAIBHO pa3nuuaroTcs. Tak ke Kak, Hanpumep ¢ariiu3m
U KOMMYHH3M, KOTOpbIC HENAIEKWE TOJUTUKH U OOBIBATEIM CUH-
TaIOT SBJICHUSIMHU OJHOTO Mopsiaka. OTHAKO CYTh UX TaK K€ JUaMET-
pajdbHO TPOTHUBOIONOXKHA. Damm3M XapakTepU3yeTCsi YHUUTOXKe-
HUEM OOJbIIIeH YacTH HAaceNeHUs, ISl KOM(POPTHOTO TPOKUBAHUS
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Ky4KH HauOoJiee alyHbIX U MPUMHUTHUBHBIX MHIUBHUYYMOB, Blajie-
IOIUX PECYPCAMHU FOCYAapCTBa.

JlJ11 KOMMYHH3Ma, @ TOYHEE €r0 PAHHETO CTAHOBJICHUS, Xa-
PaKTEPHO YHHYTOKEHUE WIH H30JSLUS MHAWBHIYYMOB, CIEAYIO-
HIMX IPEUMYIIECTBEHHO )KUBOTHBIM HHCTUHKTAM, CIIY>KalllUM CBOEH
QTYHOCTH, TPETSITCTBYIONUM PA3BUTHIO OOILECTBA M TAPA3UTHPYIO-
muX Ha HeM. YTo B 00IIEM-TO, XapaKTEPHO HE TOJIBKO ISl KOMMY-
HUCTUYECKOT0, HO U ISl JII000r0, TOCTAaTOYHO Pa3yMHOTO cOOOIIIe-
CTBa, (YHKLIMOHUPYIOLIETO MO IPUHIIMITY )KHBOT0 opranusma. Benp
110001 KMBOM OpraHU3M BCEI'/la CTapaeTCsl yHUUTOXKUTh 1apa3uTOB,
JKUBYILUX 3a €0 cY€T. FIHaye OHM yHUYTOXKAT €ro.

Bo3zBpamasce K IpoLeccy BOJIOLUHN, MOXKHO YTBEPXKAATh,
YTO 3TO OTPOMHOE MHOXKECTBO MapajlIENbHbBIX ITPOLIECCOB YCI0KHE-
HUSl CTPYKTYPbl MAaT€pUH, KOTOPBIE COBEPIICHHO HCKIIIOYAIOT W3
HEro Takoe MOHSATHE KaK BEPOSITHOCTb, HA KOTOPYIO OYEHb JIOOST
CCBUIATHCS IPOTUBHUKY 3BOJIIOLIMOHHON Teopuu JlapBuHa.

[Tpupone BoOOIIE HE3HAKOMO IMOHSATHE BEPOSITHOCTH, IIO-
9TOMY BCE B3aMMOJICHCTBHS B HEM OJJHO3HAYHO 00YCIIOBIICHBI €/IUH-
CTBEHHBIM IIPUHLUIIOM — 6MOPbIM HAYAIOM MePMOOuHamuxu. Ye-
JIOBEK HUKOT/1a HE IPOUCXOAMI OT 00€3bsIHBI U MITULBI, HECMOTPS Ha
CXOXECTh IIPOLECCOB PA3MHOKEHNUS, HE MOTJIM IIPOU30UTH OT 3€M-
HOBOJHBIX. ['eHuil JlapBUHA MOHST U OOBSICHUI OOIIUIT MEXaHU3M
BO3HHUKHOBEHUS U 3aKpEIUIEHUs "TOJE3HBIX" U OTCEUBAaHUA "Bpel-
HBIX" IPU3HAKOB.

Ho mnponecc mnpoucxoxaeHus: BUAOB HMEET MEXaHU3M,
OYEHb CXO0XKMH ¢ MEXaHU3MOM CIIELIMATIU3alUHU KIETOK IIPU BHYTpPH-
yTpoOHOM pa3BuTHHU 1wioga. OH ompeaensercs He TOJIbKO CBOM-
CTBaMH KJIETOK, a B OOJIbIIEH CTENEHN CTPOEHHUEM OelKa U YCIIOBH-
SIMU OKPY>KaloIlIel cpelibl, B KOTOPOW OHU Pa3BUBAIOTCS.

Bo Bcex aTHX ciaydasx paOoTaioT MpocThie PU3NUECKUE 3a-
KOHOMEPHOCTU U YTOOBI pa3o0paThCsi B 3TOM, YK€ HEIOCTATOYHO
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OBITH OWOJIOTOM, a HY)XHO OBbITh emé u ¢uznkom. Ho moka Hayka
pasneneHa Ha 000CO0ICHHBIE TUCIIUIUIMHBI, TOHSATH 3TO OYET IpaK-
THUYECKU HEBO3MOKHO. BOT Takol xapakTepHbIil mpumep.

VYyéHble 0 HeOpa3yMEeHHI0, 00YCIOBIEHHOMY pPa3BUTHEM
WH(OPMAIIMOHHBIX KOMITBIOTEPHBIX TEXHOJOTHH, MBITalOTCS yOe-
TUTh cels, 1a U BCEX OCTAIBHBIX B TOM, 4To B Mouekyine JIHK,
AKOOBI, 3amucaHa WHGOpPMALUsS O CTPOSCHHUH BCErO OpPraHu3Ma,
BILIOTH JI0 OTAEJIBHOTO BOJIOCKA U Pa33BOHMIIM HA BECh MHUP O pac-
mUPpPOBKE MPOrpaMMHON 3alHCH T€HOTHIIA YEJIOBEKa, JIETKOMbIC-
JIEHHO o0erias co3AaTh BRICOKOA(DPEKTUBHBIC JIEKAPCTBA OT JIFOOBIX
0ose3Hel.

K coxanenuio y mpupoabl HET MPOrPaMMUCTOB U MaJIO KTO
3HAET, YTO TO YTO HA3BIBAECTCS T€HOTHUIIOM YEJIOBEKA, MPAKTHUYECKHU
HE OTJIMYAETCs OT TEHOTHUIA OOBIYHOTO YepBs. To ecTh OeJoK uepBs
HACTOJIBKO OJIM30K 110 CTPOCHHUIO K YEIIOBEYECKOMY, UTO JIFOJIU JIaXKE
HE 0CO3HAaBasi ITOr'0, UCIIOJIB3YIOT YEpPBEU U JIMYMHOK B Iully. TeM
Oojee 4TO Ui 3aITUCH TAaKOTO KOJMYeCTBa WMH(OpMaImu MOHAI0-
Ouiics Obl HOCUTENb BO MHOTO Pa3 MPEBBIIIAIONINI pa3Mephl ueno-
BEKa.

[Tosromy B peansHoctu mMosekyna JIHK npencrasnsier co-
00if Bcero JuIib 0eakoByr0 (Gopmy sl "TITAMIOBKH'" MOJICKYJIBI
MPOTEUHA, U3 KOTOPOTO CTPOUTCS OpraHu3M. J1a (opMa COCTOUT K3
MaTEpUHCKONH W OTLOBCKOW "TOJOBMHOK"' M IIO3TOMY MOJIEKYJa
Oenka, "OTHITAMIIOBAaHHAsA" B HElH, MMEET MHOXECTBO CXOJIHBIX
CBOICTB, KaKk C MAaTEpPUHCKUM O€JIKOM, TaK U ¢ OTIOoBckuUM. Ho, He-
CMOTpS Ha 3TO, HU C TEM, HU C IPYTUM O€JIOK I1710/1a HECOBMECTHUM.

Monekyna npoTernHa COIEPKUT B ceOe 0oJiee THICSYH aTo-
MOB, a KOJJMYECTBO BAPMAHTOB PACIIOIOKEHHUS aTOMOB B MOJIEKYJIE
IPOTENHA HACTOJIBKO OIPOMHO, YTO Ha 3eMIie, 3a BCIO HCTOPHUIO 3BO-
JIOIUU OPTaHMYeCKON "KU3HH', HE MOTJIO OBITh JABYX JKHBBIX CY-
IIECTB C OJIMHAKOBBIMH MOJICKyJaMu OeJKa.
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W nns menunuHBL 3TO pa3zHOOOpa3ue OENKOB SBISETCS J0-
CTATOYHO OOJBIION MPOOJIEMOI TIPH Mepecagke OpraHoB, W3-3a UX
HECOBMECTUMOCTH. HO ¢ Ipyroi CTOpOHBI 3Ta HECOBMECTUMOCTbD SIB-
JsieTCsl OCHOBOM MexaHu3Ma uMMyHuTera. CyTh MpoOeMbl HECOB-
MECTHUMOCTH 3aKIJIF0UAETCs B TOM, YTO TIEPECaKCHHBIN opraH, chop-
MHUPOBAaHHBI MOJIEKYJIaMH APYroro Oejka, B OPraHu3Me PEIMITH-
€HTa HE CMOKET HOPMAJIbHO ()yHKIITHOHUPOBATb.

OH HE CMOXET y4acTBOBaTh B CUMOMO3€, IOTOMY UYTO TPO-
TYKTBI )KU3HEIEATEIHbHOCTHU €T0 KJIETOK, POJHBIE KJIETKH OpraHu3Ma
pEeLUIMEeHTa UCII0JIb30BaTh HE CMOTYT, a caM Mepeca)XeHHbIN OpraH
TaK e HEe CMOXET UCIOJIb30BaTh OTXO/IbI JKU3HEAEATEILHOCTH POJI-
HBIX KJIETOK OpraHu3Ma. A cje0BaTelbHO KJIETKU MepecakeHHOTO
OopraHa He CMOTYT HOPMAJIbHO Pa3MHOKATHCS U OH MIOCTETICHHO OTO-
MPpET.

Bor mo3Tomy nerde Bcero MpUXKUBAIOTCS OpraHbl OJMH3KUX
POJICTBEHHUKOB, KaK HanOoJee COBMAAAIOIINE IO CTPYKTYpe Oernka.
Ho Bce paBHO mpuxoauTcs yrnoTpeOIsTh MpemnapaThl, CHIKAIOIINE
HECOBMECTUMOCTh, CO3JJaHHbIE KPOIOTJIUBBIM TPYJOM MEIUKOB U
OMOJIOTOB, IO CyTH METOJOM "HAay4HOTO" THIKA.

3T0, TaKk Ha3bIBaeMble aHTUOUOTHKHU, MEXaHU3M JIEUCTBHUS KO-
TOPBIX OMOJIOraM MPAKTUYECKH HEU3BECTEH, TIOTOMY YTO OH JIEKUT
HE B IJIOCKOCTH OMOJIOTHH, a B o0siacTu ¢pu3uku. Kak yxe Obl10 cKa-
3aHO BBINIE, PA3BUTHE OpPraHW3Ma M HE TOJIBKO BHYTPHYTPOOHOE,
MOYMHEHO MPOCTHIM (DPU3MUECKUM 3aKOHAM U O0YCJIOBIIEHO CBOM-
CTBaMHU Cpefibl, B KOTOPOU MPOUCXOTUT MPOIIECC ET0 Pa3BUTHSL.

OnucaTh 3TOT NPOUECC, HA KOTOPBIA Y MPUPOIBI YIIIIIO OTPOM-
HOE KOJMYECTBO BPEMEHHU B HEOOJBINON paboTe HEBO3MOXKHO. Ho
MOHSTH OOIIUN MPUHIIUIT HECTIOKHO, TeM 0oJiee UTO MPUPO/Ia HEU3-
MEHHO TIOBTOPSIET €T0 MPU BHYTPUYTPOOHOM Pa3BUTUU KaKIOTO HO-
BOTO OpTraHU3Ma.
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Hayném c Toro, 4ro maTepuHCKas U OTI[OBCKasi MOJIOBBIE
KJIETKH, HE CIIOCOOHBIE K JCJICHHUIO, COSAUHHUBIINCH, OOpa3yroT
KJIETKY, 00JIaJalolIyl0 TaKOW CIIOCOOHOCTHIO M KOTOPYIO YUYEHBIC
HA3bIBAIOT CTBOJIOBOW. [IuTaHne oHa mosyyaeT uepe3 IUIALEHTY, K
KOTOPOW IIPHUKPEITICHAa U KOTOpast MPECTABIIIET COOON MOTYIIPOHHU-
[[aeMyt0 000JIOUKY, TPEMATCTBYIONIYIO CMEIIMBAHUIO KPOBH ILJI0/a
¥ KPOBU MaTepH, HO TMO3BOJISIONIYIO KHCIOPOAY M APYTUM Bellle-
CTBaM O€CIPENsITCTBEHHO MPOHUKAThH Yepe3 He€ U3 KPOBU MATEePH B
KpOBb ILIOAA.

[To Mepe yBenmuueHHsI KOJIMYECTBA KJIETOK B pe3yJbTaTe Je-
JICHUs, KIETKM HaXOMAIIUEeCs BIAIM OT IUIALIEHTHI, MOJy4aroT
MEHBIIIE TUTATEIbHBIX BEIIECTB U BHIHYKIEHBI YaCTUYHO UCII0Ib30-
BaTh OTXOJBI JIEJICHUS COCETHUX KJIETOK, KOHTAKTHUPYIOIINX HEIO-
CPEICTBEHHO C MIareHTol. UTo, COOCTBEHHO U MPUBOANT K BO3HUK-
HOBEHHIO MEXK]Ty HUIMHU TaKOTO SIBJICHUS, KaK CUMOUO3.

KpoBeHocHas cucreMa 4enoBeka 1 )KUBOTHBIX MPEACTABIISET
co0Ol KaHAIM3aLMOHHYIO CEeTh, Ky/la COpAcBIBAIOTCS OTXO/IbI JeTie-
HUS KJIETOK Pa3JIMYHBIX OPTaHOB OpraHU3Ma, KOTOPhIE OTTYAa KE U
OepyT CTPOUTENbHBIE MAaTEPUAIIBI TS ICTICHHUSL.

Jloka3aTelnbCTBOM TOTO, UTO CHEHAIU3alus KIETOK U (op-
MHpPOBaHUE OpraHu3Ma, OOyCIIOBJIEHO HE KaKOH-TO TaMm Muduye-
ckoi "mporpammuoii 3anuceio” B JJHK, a kommiekcom, coaepxa-
HIMXCS B KPOBH OTXOJOB JKU3HEACATEIHLHOCTH KJIETOK MAaTEPUH-
CKOTO OpPTaHU3Ma, MOXKET CIIY)KUTh TOT (DAKT, UTO Y OJTHUX U TEX KE
poauTENed MOTYT pOKIAThCS KaK "HOpMalbHbIE" IE€TH, TaK U JETH
C pa3IMYHBIMU OTKJIOHEHUSIMHU.

OmotoTBOpEHHAS KJIETKA, MO CYTH MPEACTaBIsSET CO00i
MOYKY, MMOJ00HYIO0 TIOYKaM JI€PEBbEB, HO B OTJIIMYUHU OT MOYEK pac-
TEHUH, OHA MOKET Pa3BUBATHCS TOJIBLKO BO BHYTPEHHEHN Cpejie opra-
HU3Ma, TaK KaK TpeOyeT AJs pa3BUTHUS OYCHD CHEIHU(PUIESCKOTO MMH-
TaHUSI.
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N ecnu Ob1 HEKast TEHETHUYECKAs TporpaMMa pa3BUTHS ObLiIa
"3ammcana" B JIHK kietku, To cymiectBoBana Obl BO3MOXHOCTH BbI-
palBaTh )KMBbIE OPraHU3MbI U3 €IMHCTBEHHOM €r0 KJIETKH, B TIPO-
OupKe ¢ MUTaTeIbHOMN cpenoi. Y MoTOMCTBO, BRIpAIIEHHOE U3 OJTU-
HAKOBBIX KJIETOK, ObLTO OBl a0COTIOTHO UACHTUYHBIM, HO B peabHO-
CTH J1axe OJM3HEIbI UMEIOT 3aMETHBIC OTIIMYHS IPYT OT APYra.

U Takue opranu3mbl ObUTH OBI JIUIIIEHBI BO3MOKHOCTH MYyTa-
LIUH, a CJIeI0BAaTENIbHO, JAIIbHEHIIIET0 COBEPIIICHCTBOBAHUS U Pa3BU-
tusi. EcrecTBeHHO, 4TO M3MeHss kakue-To ydactku JIHK knetkw,
MO>XHO BJIMSITH HA CTPOCHHE MOJICKYJIBI O€JIKa TOJIyJaroIerocs op-
raau3ma. OJHaKO TaKoe CJIENoe BMEIaTeIhCTBO B MPOIIECCHhI, chop-
MHPOBABIIUECS B TCYCHUU MUJUTMOHOJIETHETO MPOIECCa SBOJIOIHNH,
MOTYT IPUBECTHU K HETIPECKA3yEMbIM MOCIEACTBUSIM.

Beov npupooa 6e3ncanocmno omceusaem HeyoauHvle
KOMOUHauuu yxce Ha HAYATbLHOM Imane.

[Ipoiie Bcero npociaeauTs Mpolecc CuenuaiIn3alii KIeTOK
Ha mpuMmepe ¢ pacteHussMU. Cemst JIF000TO pacTeHwus, Tonagasi BO
BIIQXHYIO Ccpefly, mpopacTaeT. To eCTh ero KJIETKH HAuYWHAIT Je-
TUTHCA, 00pasys pocTok. [IuTaTenpHbIC BEeCTBA AJIS JACICHHS, 110~
CTYMArOT MO CTBOJIY BBEPX, COTJIACHO OMHCAaHHIO B IiaBe [ri.l11].
HawnGosiee MHTEHCUBHO JIeJICHUE KJIETOK MTPOUCXOINUT B CEPIIICBUHE
CTBOJIA, II€ MPOXOJIUT OCHOBHOM MOTOK MUTATEIbHBIX BEILIECTB.

[lutarenpHble BeLIECTBA JIETKO MOJAHUMAIOTCS BBEpPX IO
PBIXJION CepIIIeBUHE, CTUMYITUPYST POCT PacTeHHUs, 00pa3ys HOBBIC
BeTBU ¥ JHCThs. Ecnm Ob1 B JIHK Kki1eTok Haxoauaack HeKas Mmpo-
rpamMma pa3BHUTHS, TO IEPEBbSI OJTHOM MOPOIbI OBLIIN OBI COBEPIIICHHO
OJIMHAKOBBIE 1O cTpoeHuto. OHU uMenn Obl OJIMHAKOBOE KOJIWYe-
CTBO BETOK, X KOH(UTYPAIIUIO U TUIOTHOCTD.

OnHako BHENTHUE YCJIOBHUS BHOCSAT CBOM KOPPEKTHBBI.
Krnetku, Haxopsmuecs Ha nepudepuu, MOJIydar0T MEHbIIE MHTa-
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TEJIBHBIX BEIIECTB U UM MPUXOJINUTCS UCIIOIb30BATh OTXO/IbI JKU3HE-
JIEATEIbHOCTH CEPALICBUHHBIX KJIETOK, [MOATOMY OHHM MEHBUIE IO
pasmepam 1 00pa3yroT O0Jiee TUIOTHYIO APEBECUHY.

MurHUMaIBHOE KOJIMYECTBO IMUTATEIBHBIX BEIIECTB IOJIY-
YaloT KJIETKH HAPY>KHOTO CJI0sl, KOHTAKTUPYIOIIUE ¢ BO3yXoM. OHHI
COXHYT M OTMHUPAIOT, 00paszys kopy. Kpome Toro paznuuusi B ocBe-
HICHUU TPUBOAUT K TOMY, YTO C OCBEIIEHHOW CTOPOHBI YBEJIMYHUBA-
€TCsl KOJIMYECTBO BETOK, B PE3yJIbTaTe UX 00Jee HHTEHCUBHOTO PO-
cTa.

[IpumepHO Tak ke 00pa3yercss U KoKa y >KUBOTHBIX. DTO
CJIOW OTMEpUIMX M 3aCOXIIHNX KJIETOK, KOTOPBIN MPEIOXPAHSET TIIy-
OMHHBIE KJIETKHU OT BbIChIXaHUS U THOenu. OXKUBUTH 3TH KIIETKU Ka-
KHUMHU-TO KpEMaMH WJIM Ma3s MU HEBO3MOXXHO. Jla 3TO HE HYXHO U
onacHo. KneTku, He 3alUIIEHHBIE KOXKEH, JIErKO MOBPEXKIAI0TCS U
CTaHOBSITCS MUIIEH Pa3TUYHBIX, JIETKO MPOHUKAIOIINX B HUX OaKTe-
pHUH...

skkosk

Kak yxe ObL10 CKa3aHO BBIINIE, C TOUYKH 3PEHUSI HACTOSIIEH
TEOpUH, "KHU3HB" - 3TO YUCTO OBITOBOE MOHATHE, OOYCIOBICHHOE
IPEMYYHM DPETUTHO3HBIM 3a07yXICHHEeM, YTO B MaTepUATbHOM
TEJIC YeJOBEeKa WJIM XKUBOTHOTO CYIIECTBYET HEUTO HEMaTepHaslb-
HOE, KOTOPOE U JICJIAET €ro ">KUBbIM".

Ha camowm e nene, )KHBOM OpraHU3M — 3TO MPOCTO OHOJIO-
TUYECKUN MEXAHU3M, CJIOKUBIIMNCA B PE3YyJIbTaTe JUIUTEILHON 3BO-
JIOIUU MAaTE€PUH, B KOTOPOM C(HOPMHUPOBAIUCH U JACUCTBYIOT MHO-
YKECTBO aBTOMATHYECKUX, B3aMMOCOITIACOBAHHBIX U MOICPKUBAO-
HIMX JPYT JIpyra MPoIeCcCOB, MOAUYHNHSIOMUXCS SANHCTBEHHOMY (DU-
3UYECKOMY 3aKOHY — BTOPOMY Hayainy TepMoauHamMuku. 1 Hudero
"JKUBOTO" B HEM HE COJICPIKUTCS.
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Ero BrosHe MOKHO CpaBHUTb, HAllpUMep, ¢ pabOTAIOLINM
JBUTATEJIEM BHYTPEHHETO CTOPaHUs, B KOTOPOM TaKK€ OCYILECTB-
JSAIOTCS TaKWE B3aMMOCBSI3aHHBIC aBTOMATUYECKUE ITPOLIECCHI, KaK
1oJla4ya TOPrOYEro, CMEIIMBAHUE €r0 BO31YXOM, CXKATHE B IL[WJIMH-
Jpax, NOJKUTaHUE CMECU B HY)KHBII MOMEHT, CHHXPOHHOE OTKpBI-
BaHME U 3aKPBITHE KIIAMaHOB U Tak janee. M mostomy paboTtaromiuii
JIBUTATEIb, KaKOW-HUOYIb MEPBOOBITHBINA IUKAph ¢ OCTpoBOB Tya-
MOTY, BIIOJIHE €CTECTBEHHO MOXKET CUMTATH KUBBIM.

Tem Oomnee, 4T0 OOBEIMHHMB €ro C HE(TSIHONW BBIIIKOH,
He(TerneperoHHbIM aNmnapaToM U aBTO3aNPABIIMKOM, MOXKHO 3aCTa-
BUTh €ro paboTaTh aBTOMATUYECKH, 0€3 ydacTus 4yelloBeka, 10 TeX
Mop, MOKa OH HE U3HOCUTCS U 3arjoxHeT. To ectb ymMpéeT. To ke ca-
MO€ TPOMCXOIUT U C JII0OBIM opraHuzMoM. COOH OJTHOTO WM He-
CKOJIBKMX IIPOLIECCOB, HAPYIIAET UX COTJIACOBAHHOCTH, OTTOYEHHYIO
MUJJIMOHAMM JIET 3BOJIFOIIMH U, B KOHEYHOM UTOT'€ IPUBOAMT K OCTa-
HOBKE BCEX IMPOLIECCOB, IPOUCXOAALIMX B OpraHU3ME.

IIpaBna nBUraTeNs JIErKO OTPEMOHTHPOBATH, IOCTATOYHO 3a-
MEHUTh KAKHE-TO AECTAIU WIM IOYUCTUTHh KOHTAKTBI, YTO C OCTAHO-
BUBIIMMCSI OPraHU3MOM He Bcerjia nomydaercs. [Toromy uto B 61o-
JIOTMYECKOM OpPraHu3Me, MOYTH Cpa3y e HAauMHAIT ImpeolsanaTh
JIpYTHE MPOLIECCH] CUHTE3A, ACIAIOIUE PEAHUMALINIO0 HEBO3MOKHOM.

Teno yenoBeka, Tak ke KaKk U JI0O0OT0 APYroro XMBOTHOTO,
10 CYTH, MPEJCTaBIsAET cO00i COOOIIECTBO, HAXOAAIMINUXCS B CUM-
Ou03e MHOKECTBA MHOT'OKJIETOUHBIX OPraHU3MOB (OpPraHoB), KOTO-
pble 0OBEAMHUBILINCH B TPOLIECCE BOJIOLMH, PAa3BUBAIHNCH COB-
MECTHO M HaBCETa MOTEPSIIN CaMOCTOSATENBHOCTB. 110 cyTH, 3T0 pe-
aJn3anus TOro K€ caMoro NpHHLUIA cuHme3d, TOINbKO Ha Ooiee
BBICOKOM YPOBHE OpPraHU3alliN MaTCPHUH.

Cam MexaHU3M JeHCTBUSI CHMOMO03a JIOCTATOYHO TPOCT ISt
NOHMMaHHUA. /[Ba MM HECKOJIBKO MHOTI'OKJIETOYHBIX OPraHU3MOB,
CBSI3aHHBIX CUMOMO30M, HCHOJB3YIOT OOJBIIYI0 YacTh MPOIYKTOB
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YKU3HECATCIIBHOCTH JAPYT Apyra (OTXOIBI MU MPOCTO IEPHMO), KaK
CTPOUTEIIbHBIN MaTepua JuIst ceOsl, YTO B UTOTE MPUBOINUT K YMEHbB-
IICHHUIO MTOTPEOJICHHS UM W YHEPTUHU U3 OKPYKAOIIEH CPEeIbl.

U 4T0, COOTBETCTBEHHO, AT ropa3io OOJBIITYI0 HE3aBUCH-
MOCTbH OT BHEITHHUX MPUPOTHBIX YCIOBUH U MO3ITOMY MBI MOKEM JI0-
BOJILHO JJTUTENIFHOE BpeMsi 00XoauTcst BooOuie 6e3 nuum. B mpo-
TUBHOM CITydae MpU OTCYTCTBHH CHUMOMO03a, HaAM MPHUXOAUIIOCH OBl
MOCTOSTHHO YTO-TO JK€BaTh. A TaK, KJIETKH OPTaHOB BO BpeMsl Tepe-
PBHIBOB B ITUTAHUH OOXOAATCS OTXOJaMHU KH3HEACITCILHOCTH APY-
T'UX KJICTOK OpraHU3Ma, TIOCTYIAIIUMHU B KpOBb. B mpupoe, mpak-
TUYECKH MCIIOJIB3YETCS BCE U HUYETO HE IPOMaaaeT MPOCTO TaK.

Kenmunas rkene3a, HampuMep, HCIONB3YeT JUIS JCICHUS
CBOMX KJIETOK, a 3TO €€ OCHOBHAS 3a/1a4a, MPOAYKTHI )KU3HEEATEIb-
HOCTH KEIyJIKa, TOCTaBIIsieMbIe TIOTOKOM KPOBHU U B KAUECTBE OTXO-
JIOB BBIJEINISET KEITYb, KOTOPYIO KEIYAO0K B CBOIO O4€PEIb, UCIIOIIb-
3yeT s mepepaboTKU HEKOTOPBIX MPOTYKTOB MUTAHUS.

Ecnu ynanuTh U3 opranu3Ma )eIIHbIH MY3bIph, )KETYI0K He
CMOJKET HCIT0JIb30BaTh HEKOTOPHIC BEIIECTBA, B PE3YJIHTATE YETO Ye-
JIOBEK, XOTS ¥ OyJIET )KUTh, HO OYJIET BBIHYK/ICH OTPAaHUYUBATDH CEOsI
B YIIOTPEOJICHHH HEKOTOPBIX BUIOB ITHIITH.

[ToBpexaeHue cep/ia HeMeUICHHO MMPUBOJIUT K CMEPTH, TaK
KaK Cep/Ile BBHIMONHICT OYCHb BAXKHYIO (DYHKIHIO TO MEpPEeKavKe
kpoBH. U x0Ts 3Ta QyHKIMSA OYEHb BaXKHA, OHA TEM HE MEHee, J0-
CTaTOYHO MPOCTa U TOITOMY CEPJILE JETKO MOKHO 3aMEHUTh MeXa-
HUYECKUM TPOTE30M — MPOCTHIM HacocoM. UTo, cOOCTBEHHO, ykKe
JIOBOJIBHO YCIICITHO HAYMHAIOT JIeJIaTh MEIUKH.

[ToBpexaeHHE TICUCHH, TaK e CMEPTEILHO OITACHO, TaK KaK
MPOIYKTHI (OTXOJBI) €€ KUZHEACATSIIBHOCTH — 3TO OOJIBIIOE KOJIH-
YECTBO Pa3HOOOPA3HBIX BEIIECTB, KOTOPHIE UCIIOJIB3YIOTCS JIPYTUMHU
opranamu. be3 medyeHn, 0O4YeHh MHOTHE OPTaHbI NEPECTaHyT IMOTy-
4aTh HEOOXOIUMbIE UM OTXOJbI €€ KU3HEACATCILHOCTH, YTO OUCHb
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OBICTPO PHUBEAET K MEPEPOKICHUIO UX KIETOK, COOI0 U OCTAaHOBKE
JPYTUX CBSI3aHHBIX C HUM IPOIECCOB B OpraHU3MeE U €ro "cMepTu'.

[ToaTOMY 3aMEHUTD TIEYCHb KAKUM-JTHOO YCTPOMCTBOM, CKO-
pee BCero He MOIY4YUTCsl HUKOT1a. To ecTh BCce OpraHbl Hallero Tela
"03a004eHBI" JHUIIB TEM, YTOOBI JETUINCH U Pa3MHOXKAIUCH TOJIIBKO
UX KJICTKH U UM TTTyOOKO Oe3pa3indHa )KU3HEACITeIbHOCTD JPYTUX
opraroB. OJTHAaKO B pe3yJbTaTe JJIUTETHHON 3BOTIOIUH, CHOPMHUPO-
BaJIMCh HACTOJBKO MPOYHBIC B3AUMOCBSI3H MEX]1y HUMU, YTO JIFOO0H
cOoll B OJTHOM OpraHe, cpa3y k€ OKa3bIBaeT BIUSHUE Ha JIpYyTHe.

Korga yaénple cMoryTt getanbHO pa3oOpaTbes B paboTe op-
raHOB HAILIETO TeJia, BOT TOrAa 6€30 BCAKUX JIUIMOBBIX pacuIn(pPOBOK
HECYIIECTBYIOIIETO0 T'€HETUYECKOTO KOJa, JAEWCTBUTENBHO, IIO-
SIBUTCSI BO3MOKHOCTB CO3/1aBaTh 0OUeHb 3(PPEKTUBHBIC JTEKAPCTBA OT
pa3TUYHBIX 00Je3Hel. XOTs MOJHOCThIO U30ABUTHCS OT HUX YeJIO-
BEUECTBY HE ynactcs HHUKOTAa. OCTaHOBUTH SBOJIIOLUI0O MAaTepUU
HEBO3MOXKHO, & BO3HUKHOBEHHE OOJIE3HEW — ATO MPUHIIUITHUATBHO
3aKOHOMEPHOE €€ CIIe/ICTBHE.

Jlornueckoe pa3BUTHE HACTOSIIECH TEOPUU HEUZOEKHO TIPH-
BOJUT K COBEPIICHHO OIIEIOMIISIONIEMY BBIBOJY, YTO TO, YTO MBI
Ha3bIBa€M 'JKU3HBIO", )KM3HBIO U HE SIBJISIETCS, a ABJISETCA MPOCTHIM
U 3aKOHOMEPHBIM CIIEJICTBUEM IIpoIecca 3BOJIOIUN MaTEpUU BCe-
JeHHOU. U TOJIbKO HEMOHUMAaHUEM 3TOTO OOCTOATENHCTBA OOBICHS-
€TCsl TO, YTO emié MHOTHE Y4YEHBIe-TCOPETHKHU JI0 CHX TOp 0e3-
YCIICITHO TBITAIOTCS HAWTH Pa3rajiky OTIMYUS KUBOTO OT HEXKHU-
BOT'O, IO CYTH, JIOMSCh B OTKPBITYIO ABEPb.

[ToToMy YTO Takoro OTJIMYUS HPOCHO HeE MOIHCem Oblmb.
Tak e COBEpIIEHHO SICHO, YTO YHUYTOXXHUTbH JKU3Hb, KaK MPOLIECC
SBOJIIOIIMM MaTepUH, HEBO3MOKHO, IOATOMY JIIOObIE U3MBILUIEHHUS O
KOHIIE CBETa SIBIISIOTCS OpeoM cuBOM KoObLTBI. bonee Toro, mpo-
LIECC IBOJIIOIIUU HE OCTABJISIET HUKAKOU, JaK€ MUKPOCKOMMYECKOM
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BO3MOXKHOCTH CYILECTBOBAHHUSI HEKOEro Belcuiero tBopua. I[Ipocro
IIOTOMY, YTO MPUPOJIE€ OH COBEPILICHHO HE HYXKEH.

W1 TosBKO HEBEXKECTBO U AETCKAsl OrpPaHMYEHHOCTh YENIOBE-
YECKOI'o pa3yMma NpHuBesla K BOSHUKHOBEHHIO HaUBHBIX CKa30UYHBIX
YYEHHI O HEKOEM BBICIIIEM CYILECTBE, KOTOpOe, KaKUM-TO HEBEPO-
SATHBIM 00pa3oM, CO34aJI0 3Ty BCEJICHHYIO U "COTBOPHIIO" Bce "Ku-
BOE", IOMECTUB €ro Ha IUIAaHETy ¢ KOM(POPTHBIMU YCIOBHSIMH TPO-
KHUBaHUA. AGCYPTHOCTb 3TUX YUEHUH CTAHOBUTCS OYEBHIHOM, €CITH
3a7]aTh aBTOPAaM U MX IMOCJIE0BATEISAM apy MPOCTHIX BOIPOCOB.

Bonpoc nepewiii: A 111 4ero, coOCTBEHHO, BCEMOTYIIEMY
CaMOJIOCTaTOYHOMY CYLIECTBY, KOTOPOE€ HM B YEM HE HYXKJAeTcsd,
9TOT FeMOPPOH C 4ETOBEYECTBOM, KOTOPOE TOIBKO U JIENIAET, UTO M0-
CTOSIHHO BOIOET, TpaOuT 1 yOuBaeT apyr apyra?

U eonpoc emopoii: A 4T0, y 3TOTO BCEMOTYIIIETO CYIIECTBa
HE XBaTHUJIO yMa PEIIUTh 3TH MPOOIEMBI i€ Ha CTaIuH IPOSKTUPO-
BaHMs? OTCYTCTBUE OTBETOB HA 3TH BOINPOCHI IOKA3bIBAET, YTO 3TO
BCEMOTYIIIEe CYIIECTBO He Oojee ueM o yooroil (hanTaszuu jro-
JIel, CO3MIaBIIUX €T0 M0 CBoeMy o0pa3y u momobuto. Beputs B TO,
YTO 3TO BCEMOTIYIIEE CBEPXPAa3yMHOE CYLIECTBO MOXKET OBbITh IpHU-
MHUTHBHBIM U K€CTOKHUM, KaK I€pBOOBITHBIN TUKaph, B BBICILIEH cTe-
IICHU HEJIENO U 0ECCMBICIIEHHO.

Bosiee Toro, HecMOTpst Ha TO, YTO 3TO CYILECTBO OOemIaeT
JIOJISIM BEYHOE OJIAKEHCTBO B 3arpOOHOM MHUPE, YTO-TO HHKTO OCO-
OCHHO HE CIIEIIUT BOCHOJIB30BATHCSA 3TUM OOCTOSTEIHCTBOM, @ CO-
BCEM Jla’ke HA00OPOT OUeHb MHOTHE YUEHbIE OBIOTCA HaJ pa3padboT-
KOI1 METO10B ITPOJIEHUS CBOET0 OPEHHOTO CYIECTBOBAHUS HAa 3TOM
CBETE.

[TpITasick mOYEMY-TO KaK MOXHO JOJIbILE OTTSIHYTh MOMEHT
NOJYy4YEeHUs1 BEYHOro OsiaxkeHcTBa. Jls 3TOro Jake HpuUIyManu
KPHOTCHHBIE KaMEPBbI, I71€ 3aMOPOKEHHBIE TPYIBI BAXHBIX (C TOUKH
3peHHsI ATUX TTOKOHHHUKOB) 0C00, OyIyT XpaHUTHCS A0 TEX MOP, MOKa
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YeJIOBEYSCTBO HE HAHIET crnoco0a BBEUICYUThL MX U 0KUBUTH. A BCe
MOTOMY, YTO JTa)K€ caMmble TITyOOKO BEpYIOIINE PEITUTHO3HbIC (aHa-
THKH, B TIIyOWHE AYIITH COMHEBAIOTCS U MYYarOTCsl TOM HEU3BECTHO-
CTBIO, KOTOpasi 0O’)KUIAET UX TIOCIIE CMEPTH.

Benp uenosek co3nan cebe Oora IMEHHO U3 CTpaxa CMEpTH,
1 JaXe MOJHUMASACH IO JICCTHUIIE ITO3HAHMS, OH BCE IIBITACTCS CO-
BEPIIEHCTBOBAThH CBOIO MPUYMKY.

BmecTto BeTx03aBETHOTO W MPUMUTHUBHOTO 00KeCTBa, Te-
Meph B MO3raX MHOTHX IICEBJIOIPAMOTHBIX BEPYIOIITUX (DUTYpUPYET
YK€ HEKHM, KaK UM Ka)Xe€TCsl, BIIOJIHE "Hay4dHbIN" BBICHIUN pa3yM,
obuTaronuii MO0 B rTyOMHAX BCEJIEHHOH, THOO0 B KAKOM-TO APYTOM
M3MEPEHHH, KOTOPBIH, MO-BUIUMOMY, OT CKYKH CO3JaJT YeJIOBEKa B
KaKUX-TO CBOMX HEMOHATHBIX HENsX. HO TyT BO3HMKAET JTOTUYHBIN
BOTIPOC, a KTO JK€ CO3/1aJl camoro 6ora?

"XXu3Hp", KaKk yxe ObUIO CKa3aHO, 3TO CIEACTBHE TpoIecca
HBOJTIOIIMK MATEPUU U MPOIIECC ITOT OECKOHEUEH. A KellaHue MPo-
JUTTH TO, YTO YK€ caMO 1O cebe O0eCKOHEYHO, TIyNo M 0eccMBbIC-
neHHo. Kaxprit uenoBek Wi )KUBOTHOE, KaK MaTepHUaIIbHBINA OHO-
JIOTUYECKHM MEXaHW3M, IMOCTOSTHHO BOCIIPOU3BOIUTCS TMPUPOIOI
3aHOBO U JIa)K€ HE 0CO3HAaBasi TOTO, MO CYTH, MPOKUBAET OCCKOHEY-
HO€ KOJIMYECTBO ">KM3HEH" Ha 0ECKOHEYHOM MHOKECTBE 00MTaEMBIX
IJIaHET BO BCEJICHHOM.

W HaumHas KaXIyl0 HOBYIO "KH3HB" C HYJS, OH (PU3NYECKH
HE MOXKET MOMHUTb, HU MPEIbIAYIINE )KU3HU, HU MECTO, TJI€ OH YKe
KOTJIa-TO KWJI. DTOT HEOOBIYHBIN BBIBOJ, MO CYTH, 0OOCHOBHIBAET
OyIu3M, Kak MHTYUTUBHOE M TOYTH HAyYHOE MHUPOBO33PECHHE C
"pernHKapHaluen” MaTepuagbHOro Tea.

A TO, YTO JIFOJIA, CAMH TOTO HE MOHUMAs1, Ha3bIBAIOT AYIIIOM,
TaK 3TO MPOCTO HAIlle CO3HAHME, SIBIIAIOIICECS] CBOMCTBOM BBICOKO-
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OpraHW30BaHHOM MaTepuu, (GOPMUPYIOIUMCS B PE3YJIHTATE BOCIIH-
TaHUsI ¥ OOYYEHHS U OECCIIeTHO MCYE3al0IIero MoCie CMEPTH opra-
HHU3MA.

U xots coznanue wim "myma" co CMEpThIO OECCIIeTHO HCcYUe-
3aeT, 3TO HE MMeeT a0COIFOTHO HUKAKOTO 3HAUYEHUS, MMOTOMY YTO
OHO TaK ke chOpMHUPYETCS 3aHOBO B HOBOM Tene. M 1 3Toro He
notpedyeTcs Hu 00ra, HH IbSBOJIA, HU BBICIIETO pasyma. J[is aToro
BIIOJIHE JIOCTATOYHO POJIUTENEH U 1e1aroros.

CwmepTh Belb TOJIBKO C TOYKH 3PEHUS MOKa €IIE HEBEXKeE-
CTBEHHOTI'O YEJIOBEKA, SIBJIACTCS Tpareaueil, 1 MpUpOIbl ke - 3TO
3aKOHOMEpPHOE SIBIICHUE, MPOUCXOAIIEEe MOBCEMECTHO M IOCTO-
STHHO, TaK kK€, KaK M POKJIECHHE. ITO HEOThEeMJIEMasi COCTABIISIOIIAS
mpoliiecca ABOJIIOLMUA MaTepuu. B HaieM Tenne KaxIyl0 MUHYTY
YMUPAIOT THICSYM KIETOK. M KaXayt0 MUHYTY THICSYH KJIETOK POXK-
JAIOTCSl BHOBb. JIWIIIL pa3yMHOE 0CO3HaHUE TOTO (haKTa, 4TO CMEPTh
9TO HEM30EKHOE CIIEICTBUE MPOIIECCa IBOIIOINH, TPUBEIET K TOMY,
YTO OHA RPECMAHem CMPAiums J100ell C80ell HeUu38eCIMHOCMbIO
U 0e3b1cX00HOCHbIO, A CMAHEM 60CHPUHUMAMBCA RPOCHO KAK 00-
CAOHAs HeU30eIHCHOCHD.

JlocagHas, HE CTOJIBKO MOTOMY 4YTO B HOBOW >KM3HH, HE
TOJIbKO BCE HY)KHO OYJIET /IeJIaTh 3aHOBO - CHOBA YYUTHCS TOBOPUTH,
XOJIUTh, YUTATh, 3aBOJUTH APY3€H, a CKOJIBKO MTOTOMY, UTO B CIIEeIy-
IOIIEH KU3HU BEPOATHOCTH HAIIETO MOSBJICHHS B OECKOHEUHOM BCe-
JIEHHOU Ha TU1aHeTe 3eMisl, HACTOJbKO HUYTOKHA, YTO MPAKTUUECKHU
HeBO3MOkHa. Korja yesioBek, HaKOHEI-TO, IOMMET U OCO3HAET 3TO,
OH COBEPIIEHHO TMO-JIPyroMy OyAeT OTHOCUTHCA, KaK K JKU3HHU BO-
00111, TaK U K K&KIOW OTIEIbHON )KU3HU B YACTHOCTH.

DTO yTBEPKIACHUE MOXKET, B HACTOSAIIEE BPEMsI, MOKA3aThCA
KOMY-TO ITMHUYHBIM, TaK KaK CKOpOb MO TOKOWHUKY MU CJIOBA O
HEBOCIIOJTHUMOH yTparte, OyAyT Ka3aThCs TIYNBIMU U HUKYEMHBIMHU.
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[Toromy yTo nMO/IM, YMEpILIKE UK MTOrHOIINe B BOITHAX, B KaTacTPo-
¢dax, B KOHLIJIATepsIX U ryjarax, B CHJIy TOTO YTO MaTepus BEUHa U
HEYHUYTOXKMUMa, CHOBA M CHOBA )KUBYT U €CIIM HE CPEIH HAC, TaK Ha
JIPYTUX OOMTAaeMbIX IJIaHETaX OECKOHEYHOW BCEJICHHOM.

JKuByT nake u He 0CO3HaBasi TOrO, YTO KOTJA-TO YK€ KUIH
U OyayT *®uTh enlé He oauH pa3. Jlroau, ObIBIIME paHbIe APHUCTO-
tensimu, Hetoronamu, ['urnepamu CtanuHbiME, pabaMu v TATPULIN-
SIMH, BO3MOKHO, CETOTHS SIBJISIFOTCS] HAIIIUMU JI€ThbMH, BHYKaMU HITH
MPaBHYKAaMHU, @ MOKET Jlaxke cO0aKaMH MIIH KOIIKaMH, XOTs HUKTO U
HUKOI'JIa 3TOT0 HE Y3HaeT.

Ho B cuty BeuHOCTH MaTepuu, 3TO aOCOJIIOTHAS HEU30EK-
HOCTb 1 YEJIOBEUECTBY CO BpEMEHEM MPUAETCS MPUBBIKHYTH K ATOMY
Y IEPECMOTPETH CBOE OTHOLLEHUE K 3JI0/1€IM U THpaHaMm IIPOLLIOTO.
W xorpa mony HaKOHEL-TO OCO3HAIOT, YTO OHH, IO CYTH, BOIOIOT
camu ¢ co0oH, 00bIe KOH(DIUKTHI U BOWHBI CTAHYT OECCMBICIICH-
HBIMH.

W torga oTHOLIEHHE K MaMAITH TaKUX T€HUAJIbHBIX JIIOJCH
Kak Xpucroc win JIeHuH, KOTOpbI€ B YCIOBUSIX CIErKa MOYMHEBILIEH
00e3bsIHbEH CTau YTO-TO MOHSIIN U O€3yCIENTHO MBITAINCH U KHYTOM
U TIPSTHUKOM BBIBECTH 4Y€JIOBEYECTBO HAa HOPMAIbHBIA MyTh pPa3BU-
THs, UI3MEHUTCA. [Ipon30UIET 3TO OCO3HAHWE, K COXKAICHUIO CIIIE
OYCHb HECKOPO, HO HEM30EKHO MPOU30MAET.

IIpumeuanne. 4 nacmoswyio meopuio, Ha00 non1azame, iem
uepe3 500-1000, xomsa xomenoco 0bl HAdEeAMbCA, YMO PaHbULe, OYOym
usyuams 6 Ha4abHOU WiKoe. OHA OKOHUAMENbHO U HABCE20A YHUUMO-
JHCUm 6ce peuzuo3Hble U MUCHIUYECKUE YUEHUS.

U nexomopvle npusHaku caatozo OGUNCEHUA K IMOMY, YiHce
MOIHCHO 3AMEMUMDb YdHce celuac no HedbvleanioMmy, no Cymu, npedcmepm-
HOM) 6CRIECKY pelucuo3noco MpaKOﬁeCll}l U Heeesxcecmea, Komopole
00bIYHO CTIyHalOmca neped CKauKom npozpecca.

A ceiiuac MHe 00JBHO M CTHIIHO 3a Poccuio, KoTopas
OoJIbIIIe IPYTUX MOTPSI3/1a B 3TOM HEBEKECTBE M MPaKOOECHH.
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Bb1600 u3 écezo ckazannoz2o ouenv ONMUMUCHIUYEH: YelO0-
6€K, KAK C/I0MCHeUW Ul agmomMamuydecKuil MamepuaibHslil 00b-
eKm, chopmuposaguIuiica MUIIUOHAMY JIem IGOIIOUUU U 001a-
0aIouuil C60ICMBEOM CO3HAHUA, HCUBEM 6E€UHO, NOCHOAHHO 00-
HO61AACH 6 6UOe mamepuanvHozo mena. 1 noamomy on Hukoz20a
He cModIcem OKOHYameabHo nobedumsy Hu 00Ne3HU, HU cmepmy,
MaK KaKk OHU A6AAIOMCA 3AKOHOMEPHBIMU COCMABIAIOUWUMU RPO-
uecca 3607110UUU MAmMepuu.

Kcraty, nMeHHO ynyuatonyecs, NpuOIMKaroImuecs K 1o-
YTH CTEPHIIBHBIM, YCIIOBHS KH3HH, @ BOBCE HE IJIOXasl HKOJOTHYe-
cKasi 00CTaHOBKa, YK€ IPUBEIIH K OCJIA0JICHUIO 3aIlIUTHBIX MEXaHU3-
MOB U IIMPOKOMY PaCIpOCTPAHEHUIO CPEAM YEI0BEUECTBA AICPIH-
YEeCKHX M PaKOBBIX 3a00JI€BaHUH.

ITerTasice M30aBUTHLCA OT OXHHUX OOJIE3HEH, UYEIOBEUECTBO
Hen30eXHO OylIeT moyyyaTh Jpyrue U HaBepHsKa OoJiee CTpallHbIe.

IToaToMy IpOAIUTE OTAENBHYIO "JKU3HB'" pa3a B OJITOPA Ye-
JIOBEK BO3MOXKHO M CYMEET, HO CTaTh OECCMEPTHBIM OH HE CMOXET
HUKoraa. IloroMy 4To OCTaHOBHUTH HBOJIOLMIO MATEPUU IPHUHLIUIIHU-
aJIbHO HEBO3MOKHO.

20. YTo Takoe co3HaHHE H NAMATH

Hepenxo npuxoauTcsi uuTaTh COYMHEHHS (QHIOCO(OB, U
OYEHb JPEBHUX, U HE OYEHb, O COZHAHUH, KaK O HEKOEW HeMaTepu-
aJTbHOM CYOCTaHIIMH, CYIIECTBYIOIIEH Ie-TO B OpraHu3Me, cama o
cebe. DTO MPOUCXOIUT OT HEMOHUMAHUS TOTO, YTO B MIPUPOJIC HU-
Yero HeMaTepUaIbHOTO HE CYIIECTBYET.

Paccmampusamb yejioeeuecKkoe Co3Hanue Kak 0006y10 uoeav-
HyI0 (HemamepuaibHy1o) cyoCmanyuio, RPUHYURUATLHO OMIAUYHYIO OM
cyOCcmanyuu MamepuanbHoil, eCmo 0anb PeiuZUO3HOMY MpaKobecuio u
uoeanucmuuecKkou ([)uﬂocodmu, Komopbsle A6JIAI0MCA KOMNOHEHMOM
UOCON02UUECKOll PeaKuUl, HAYAeuielcs 6 KOHYe 06a0uamozo 6eKa ¢
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Kpaxom co8emcKo20 KOMMYHU3IMA U NOPOXMHcOarouieli momaivbHoe no-
mymuenue ymos (A.3unoeves).

Co3nanue — 3TO CBOWCTBO BBICOKOOPTAaHM30BAaHHOW Mare-
pHUH, 2 UMEHHO KOPBI YEJIOBEYECKOT0 TOJIOBHOTO Mo3ra. U ero gpyHk-
IUsl TOCTaTOYHO MPOCTa, OHO 3aHUMaeTcsi 00paboOTKOM U AIeMeH-
TapHBIM CPaBHEHHEM CHUTHAJIOB C OPTaHOB UYBCTB, OPTaHU3Yys UX B
BUIe 00pa30B HEUPOHHBIMH CTPYKTYpaMHU. A Tak e KOMOWHUPOBa-
HHUEM, IpeoOpa30BaHUEM U COXPAaHEHHEM 3TUX 00pa30B B MaMSTH.

[Tponecchl MBIIIIEHUS — 3TO U €CTh MPOLIECCHl U3MEHEHUSI U
npeoOpa3zoBaHus 3TUX 00pa3oB. Cama MaMsTh HUTJE HE JTOKATU30-
BaHa, IOATOMY UYTEHUE MBICIEH HEBO3ZMOXKHO.

A ceilyac paccMOTpHUM, KaK MPOUCXOJAUT BOZHUKHOBEHUE U
3alIOMHHAHUE 00Pa30B B MO3Te ¢ TOUKH 3peHus pusuku. DOTOHHI, a
HOTIPOCTY OBICTpPBIE JEKTPOHBI, UcTylleHHbIe CONHIIEeM, OTpaXka-
IOTCSI, HAPUMeEp OT S0JI0Ka U € MOMOIIBIO XPyCTAJIMKa PUCYIOT Ha
ceTyaTke U300pakeHue 3Toro s0JI0Ka.

310 M300pakeHue MpEACTaBIACT COO0N KapTy rpaJueHTOB
JNEKTPUYECKUX MOTEHLMANIOB Ha ceTyarke. B manouke (Mim Kou-
00uKe) ceTyaTKu MPOUCXOAUT HAKOTUIEHUE SJIEKTPOHOB B MOJIEKYJIE
POJIONMHA, CO3/a0IIEe Pa3HOCTh AJIEKTPUUECKUX OTEHIIUAIOB, KO-
TOpasi HAYMHAET BBIPABHUBATHCS, TOPOXK/Iask TBUKEHHE dJIEKTpUYIE-
CKHUX 3aps/I0B IO HEPBHOMY BOJIOKHY B HEHPOHBI MO3Ta.

OTH 3aps/Ibl HAKAIUIMBASACh B HEMPOHAX CO3/al0T B HUX pa3-
HOCTb ITOTEHINAJIOB, YTO IPUBOIUT K POCTY IEHAPUTOB 1 00pazoBa-
HUIO JIPEBOBHJIHOM CTPYKTYpHI, MOJOOHOM KapTe 3JIEKTPUYECKUX
MOTEHIIMAJIOB Ha CETYaTKe.

OTa CTPYKTYpa, Yyepe3 HEKOTOpPOe BpeMsi B pe3yibTare Io-
BTOpPEHUS, IOCTETIEHHO MPOpacTaeT U 00pa3yeT MOCTOSHHBIE CBA3H
C APYTMMHU HEHPOHAMH, KOTOPBIC U MPECTABISAIOT cO00M 00pa3 510-
aoka. K 3Toif cTpykType BIIOCIEICTBHM HPUCOCIUHSIOTCS KOH-
CTPYKIIMH, 00pa30BaHHbIC €II€ U CUTHAJIAMU C OPTaHOB OOOHSHUS U
BKyca. ECTECTBEHHO, UTO 3TH MPOPOCIINE CTPYKTYPHI Pa3IMYHBIX
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00pa30oB O4YeHb YCTOWYHMBBI K Pa3IMYHBIM BO3JIEHCTBUSM, OHU HE
pa3pylIatoTCs JaXKe MPU MMOTEPE COZHAHUS.

IIpumeuanue! Ceoiicmey mo3za K npeoopasosanuio u co30anHu0
HOGbIX 00pPA306 HA OCHOGe 0OPA308, COXPAHEHHBIX 6 RAMAMU, Mbl 005~
3aHbl C80€Il CROCOOHOCMbIO K meopyuecmey u panmaszuu. Teopuecmeo u
danmazua — amo nexas popma maxoii 6ezoouonou axcu. Ho nwooasn
J102Cb, 6 OMIUYUYU OM NPABObL, OZPAHUYEHHOU KAKUMU-INO PAMKAMU U
daxkmamu, écezoa oezepanuuna. U umenno 3moi 6e32panuyHoll 1xicu
Mbl 00A3AHBL MAKUMU OPEOOGLIMU COUUHEHUAMU, KAK KGAHMO8AA Me-
XAHUKA, Meopus OMHOCUMENbHOCIU U KOCMOI02UsA, Npomusopeya-
wWuMU eOUHCIBEHHOMY 3AKOHY RPUPOObL — 6MOPOMY HAYATY MEPMOOU-
HamMuKu.

Mo3r COCTOMT M3 OrpPOMHOTO YHUCJIa HEPBHBIX KJIETOK —
HEHPOHOB, 00bETUHEHHBIX B MPOIIECCE HAKOTUICHUSI HHPOPMAIIUU B
CIIOKHEHIITYI0 HEUPOHHYIO CETh U CITIOCOOHBIX MCIOJIb30BATh JJIEK-
Tpuueckue curHaibl. Kaxaplii HEMpoH UMEET MHOXKECTBO OTPOCT-
KOB — JICHAPUTOB, KOTOPBIMH OH COEAMHSIETCS C APYTMMHU HEUpo-
HaMU. OT CII0)KHOCTH ¥ KOJMYECTBA ITUX COETMHEHUH 3aBUCHUT pa-
3YMHOCTb WJIM UHTEJJIEKT WHINBU/IA.

Camu 00pa3sl peanbHOCTH (DOPMUPYIOTCS MPOPACTAHHEM
JEHIPUTOB U COXPAHSIIOTCSA B MO3T€, B OTJIIMYUU OT KOMIIBIOTEPHOMN
MaMsTH, O CaMOM cMepTu opranu3ma. MIX HEBO3MOXKHO YHUYTO-
KUTb U TIPU BPEMEHHOM MOTepe CO3HAHUs, OHU HE NCUYE3aI0T.

[TosToMy mepeydyuTh YeloBEKa IMOYTH HEBO3MOXKHO, YEM
COOCTBEHHO M OOBSICHSICTCS )KUBYUECTh CTapbiX Hjeil. HoBele nnen
mo0eXKTAl0T TOJIBKO KOTJa BEIMUPAIOT HOCUTENH CcTapbiX. S He na-
pom 1utaty Makca Ilnanka o uiestx BIHEC B Hayauo paboThI.

O6pa3Ho, MaMATh MOXHO CPaBHHUTH ¢ OONBIION 00BEMHOM
MO3au4yHON KapTUHOW Mupa. M1 yeM MeHbIIIe 3JIEMEHTBI 3TOW MO3a-
WKH, TEM BBIIIE JAeTanu3anus kaptussl. [Ipouecc odyuenus — 31o
IIPOLIECC CO3AAHUS CBSI3EH MEXK 1y HEHPOHAMHU, ITPOLIECC MOBBILLIECHUS
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JeTaTN3alud dTOW KapTUHBI Mupa. [ mbenp i paspyiieHue, of-
HOTO WJIM Ja)Ke JECSTKOB U COTEH 3JIEMEHTOB, 00pa3yroIMX Kap-
TUHY, HE IPUBOJUT K (paTaibHBIM MOCIEICTBUSAM, TaK KaK CBSI3U 3TU
MHOTOKPAaTHO AyOJIMPOBaHbI U TOYTH JIFO00I 3JIEMEHT JIETKO BOCCTa-
HaBJIMBAETCS 110 COCEAHUM.

UYenoBek poxaaeTcsi C MO3roM, B KOTOPOM MUJIJTHOHAMM JIET
IBOJIOIMH yXe CHOPMHPOBAHBI HEKOTOpPbIE 0a30BbIE CTPYKTYPHI
CBSA3€H HEHPOHOB, ONPEACIAIOIIME MOJEIN CTAHAAPTHOTO NOBEC-
HUS UM CTApTOBbIE MHCTUHKTBI, HEOOXOJUMbIE JIJIsl BEDKUBAHUSI T10-
cJie pOXKIeHUs. A ero Kopa MpeAcTaBisieT cOO0H CTPYKTYPY, CXOI-
HYIO C KDOHOH JIepeBa, 1€ BETKAMH U JINCThSIMU U 3alIOMUHAIOTCS
o0pa3bl peaJbHOCTH, B Pe3yJbTaTe IMPOLECCa 00YYeHUA U 60CHU-
manus.

U npouecc 3TOT 0O4eHb MEJIEHHBIA U DHEPro3aTpaTHbIM, 1O-
TOMY YTO 3HaHWUS JIOJKHBI, B OYKBaJIbHOM CMBICTIE CIIOBA, RPOpACHLU
6 guode 0enopumog. [103ToMy cuUuTaTh COEP>KUMOE TaMSTH WU Tie-
pe3anucath €€, Kak 3TO JIeJ1aeTCs B KOMIIBIOTEPE HE MOJIYUYUTCS.

3anoMHHAaTh 10 IPYroMy, MPUPOJA, K COXKAICHUIO, HE YMEET
U 00elaHusl 3aMEHUTh MO3T 3JIEKTPOHHBIM YUIIOM, KaK MEUTAloT,
Hanpumep, opranu3aropsl npoekrta "Poccus-2045", aBnstorcs, mo
CyTH, OOBIKHOBEHHBIM TICEBJOHAYYHBIM IIAPIATAHCTBOM.

Teopun maMsaT, OCHOBaHHbIE HAa MPEANOJI0KEHUH, YTO MO3T
3armoMuHaeT 00pa3bl KAKUMH-TO XHMHUECKUMHU BEIIECTBAMH, HECO-
CTOSITEJIbHBI 110 TOM MPOCTONW MPUYUHE, YTO BHIIUB PIOMKY BOJKH,
YeJIOBEK HAYKMCTO 3a0bIBall OBl BCe 4TO 3anoMHMI. OIHAKO CoJep-
JKMMOE IMaMATH HE MCYE3AeT, 1aKe €CIU YEJIOBEK HAN0IT0 TepsieT
CO3HaHHUE.

Mo3r — 3TO He MPOCTO KYCOK CEPOro BEIIECTBA B YEPEIHOU
KOpOOKe, MO3T' — 3TO e[iHasi HEpPBHAsI CUCTEMa, B KOTOPYIO BXOJIUT
OTPOMHOE KOJMYECTBO JATUYMKOB, CBSA3BIBAIOLIUX €r0 C OKPYXKalo-
IIMM MHPOM M HUCIOJIB3YIOIIMX B MPOLECCE JKU3HEACATEIHbHOCTH
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JNEKTPUYECKUE CUTHAIBI DTO M OpraHbl 3pEHHUs, OpraHbl ClIyXa,
0OOHSIHHUSA, OCI3aHUS.

DNEeKTpUYECKUe CUTHAJBI C JATYUKOB (OPMUPYIOT BpEMEH-
HBIE CBSA3H, B BHUJIE Pa3HOCTU MOTEHIMAIOB, OOpPa30BaHHON HAKOII-
JICHHBIMU B HEHpPOHE 3apsIaMu, KOTOpas COXPaHSETCS B TECUYCHUU
KOPOTKOTO BPEMEHH U BO BpEeMs CHa IIPOPACTAET B BUJE ICHIPUTOB
MEXIy HelpoHaMu, 00pa3ysl IOCTOSHHBIC CBS3H, COXPAHSIONIUECS
BCIO XHM3Hb. be3 3TUX CUTHAJIOB C JaTYUKOB HE MOXKET OBITh HUKA-
KOT'O CO3HaHMS M HUKAKOW MaMATH, TOTOMY YTO HU 3allOMHHATh, HE
00pabaThIBaTh HUYETO KPOME HUX, MO3TY OOJIBIIIE HEUETO.

U Tak Kak BpeMEHHBIE CBSI3H, B BUJIE PA3HOCTHU JIEKTPUUECKUX
MOTEHITUAJIOB, JIOBOJILHO OBICTPO MCYE3AI0T, "TIEpUO/T IoTypacnaa’
NaMsITH IPUMEPHO OJHH CYTKHU, MO3TY HYXXEH TIepepbhIB ISl CHA, BO
BpEeMs KOTOPOT'O JCHIPUTHI MHTCHCUBHO PACTYT.

OTHU CBSI3U MEXKIY HEMPOHAMHM MHOTOKPATHO TyOJIUPYIOTCS B
MPOIECCe HEOTHOKPATHOTO MOBTOPEHUS U TIOITOMY THOEIh HEeHpo-
HOB OT CTapOCTH WJIM HEXBATKU KUCIOPOJIa HE PUBOANT K (haTallb-
HBIM TOCJEICTBUSAM JUIs maMsATH. Pa3pylieHHbIe CBSI3U MOTUOIINX
HEHpPOHOB OepyT Ha cedst COCeTHHUE.

N 5Tu cBsI31 MeX Iy HEHPOHAMH Y Pa3HbIX JIFOIEH COBEPIIEHHO
pa3IUYHbIE, TO3TOMY K OJJUHAKOBBIM BBIBOJAM pa3HbIE JIOAH MPH-
XOJIST B PE3YJIbTaTe COBEPIICHHO PA3IMYHBIX IOTHIECKUX MTOCTPOE-
Hull. B mpupose HeT 1 He MOXKeT OBITh IBYX MO3TOB C OJIMHAKOBBIMU
CBSI3SIMH MEX]y HEMpOHAMH, KaK HE MOXET OBbITh JIBYX NI€PECBBEB,
UMEIOIIUX a0COMIOTHO OJJMHAKOBYIO KOH(UTYpAIMIO BETBEH, a Io-
STOMY 3alucaTh BCE 3TU CBSI3U Ha APYrol HOCUTEINb WM [IEPEHECTH
MX Ha KaKOW-TO APYroil MO3T, HEBO3MOXHO.

[ToromMy 4TO 117151 3TOTO B APYrOM MO3re HYKHO OyJeT COTHHU
MUJUTMAP/IOB JIEHAPUTOB MPOPACTUTH 3aHOBO, COTJIACHO 3TOM 3a-
nucu. Mo3r — 3TO He KOMIBIOTEP, B KOTOPOM JIOKATH30BaHO BCE —
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OllepaTUBHAs M JOJITOBPEMEHHAs MaMAThb, MPOLECCOpP, 3TO OpraH,
paboTaroniuii Ha COBEPIIEHHO HHOM (PU3MYECKOM MPUHIIUTIC.

Tonbko mroau, cuutaromue ceds y4EHBIMM, 10 CHUX MOp
9TOrO HE MOHSUIM U MO-BUAUMOMY €Il 10Jaro He noiimyt. MiMeHHo
II03TOMY BCSl COBpEMEHHAs HayKa HAXOAUTCS B IJIAYEBHOM COCTOS-
HUH, TaK KaK y4€HbIE TPAKTUYECKH YXKE Pa3yuMIHCh MOJIb30BAThCS
pazymMoM, a TPEAIOYUTAIOT Ooyiee NETKUI MyTh — HMCIOIh30BAHHE
UHCTUHKTOB, KOTOPBIH HE TpeOyeT OOIbIINX 3aTpaT YHEPTUH.

VIMeHHO MO3TOMY OHM HE JyMas, HaCKOJbKO 3TO COOTBET-
CTBYeT (PU3NYECKOH PeanbHOCTH, TYIO MOBTOPSIOT T€ HEOBIIHUIIBI O
KBAaHTaX M YEPHBIX AbIPAaX KOTOPHIE UM KOI'Ja-TO BOWJIN B I'OJIOBBI,
HOJKPEIISs BCIO 3Ty YyIlb MaTEMaTHUYECKUMU (OpPMyJIaMHu.

Huxkro He maér cebe Tpyna pa3oOparhbcsi, B KaKOW CTETIEHU
3T (POPMYIIBI COOTBETCTBYIOT (PM3NYECKOM peanbHOCTH. U Kak 310
HU CTPaHHO, HO CIIOCOOHOCTH K MBIIIJICHUIO O0YCIIOBJIEHA OIINO-
KaMU B paboTe HaIllero roIoBHOrO MO3ra.

KomnbsroTep, Hanpumep, paboTaromuii Ha JBY3HAYHOU JIO-
T'MKe, HUKOIJla He omMbaeTcs, Tak Kak COCTOSHHS €ro 3JIEMEHTOB
HaMsITH — TPUITEPOB OJHO3HAYHO omnpeeneHbl. OHU UMEIOT TOJIBKO
JIBa COCTOSTHMSI: BKJIFOUEHO — BBIKJIFOYEHO, UMEHHO [103TOMY KOMIIb-
I0TEp HeCIOCcOOeH PelINTh MPOCTEHbKYIO 3a1auKky bypunana, ¢ xo-
TOPOH1 JIETKO CIIpaBIIsieTCs Jake KOMHATHasi MyXa.

Jleno B TOM, 4TO HEMPOHBI HAILIETO MO3Ta paboTalT Ha CO-
BEPLICHHO APYIrOM IIPUHLMIIE, YeM KoMIbloTep. HelipoHsl umeror
TBICSIUM JI€HAPUTOB, KOTOPBIMU OHM CBSI3aHBI C APYTMMHU HEWpPO-
HaMHM, [103TOMY OHHM MOTYT MMETb OTPOMHOE KOJMYECTBO COCTOSI-
Huil. To ecTh, MO CyTH, MO3T — 3TO aHAJIOroOBas cUcTEMa. A aHajo-
TOBBIE YCTPOMCTBA BCET/a pabOTAalOT C OMUOKAMH W TOTPEIIHO-
CTSIMH, 3aBUCSIIUMH, MHOTUX (hakTOpoB, Hampumep, oT "mperda
Hy1s1". Ho uMeHHO ommOkaM MbI U 00s13aHbBI CBOEH CITIOCOOHOCTHIO
K OOYYECHUIO I TBOPUYECTRBY.
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KonnuecTtBO HEMPOHOB B MO3re, UCKIKOYAs €CTECTBEHHYIO
yObLIb, BCIO KH3Hb OCTAETCS MOYTH HEU3MEHHBIM, TaK KaK OHU He
UMEIOT MEXaHU3Ma JIEJICHHUS, IOTOMY YTO OHO MOCTOSIHHO HApyILIaJIo
Ob1 paboTy Mo3ra. Ho ¢ Bo3pacToM JAEHAPUTHI MOCTENIEHHO TEPSIOT
CIIOCOOHOCTH K "MPOpacTaHuio”" M MO3T CTAHOBUTCS HEBOCIIPUUM-

!

YMB K HOBBIM 3HAaHHAM. 3aTO "Npopociuiue” B MOJOJOCTH 3HaHUS
JIEPKATCsl B HEM OYEHb KPEIKO, XOTsI TOKE ITOCTEIIEHHO UCUYE3aAI0T C
OTMHUPAHUEM HEHPOHOB.

[ToaToMy YenoBeUYecTBY, UTO Obl HE OCTAHOBUTHLCS B Pa3BU-
TUU MHTEIJIEKTa, CTOUT M03a00TUTHCS O TOM, YTO OBl BEPHYTh B
IIKOJIbI IUIAKATHI CO CJIOBAMU: "yUUTHCS, YYUTHCS M YUUTHCA...", KaK
3aBellal OJIMH, BeCbMa HEeTJyTbIi YeI0BeK.

K coxanenuio B mocnennee Bpems npeodiagaet Ipyras TeH-
JIEHIIMSI, @ UMEHHO "MOJIUTHCS, MOJIUTHCS U MOJIUThCS" BEyIlas ye-
JIOBEUECTBO Ha3aj, K Ierpajallii U CPEAHEBEKOBBIO. B CBA3M C BbI-
MIEU3JI0KEHHBIM, HECKOJILKO CJIIOB O TAKOM ''3arafjouHoM’ SBJIEHUH,
Kak "dexcasro". OOBIYHO MaOTPAMOTHBIE PEIUTHO3HBIE JIOIH
000OCHOBBIBAIOT UM CyIIeCTBOBaHHE Tymu. OIHAKO C TOYKU 3pEHUS
TEOPHUU IBOJIIOLIUH, 3TO SIBIIEHHUE O0OBSICHSAETCS BEChMa IPOCTO.

Kak u3BecTHO, CyIIECTBYIOIINE B HACTOSIEE BPEMS KUBBIE
OpTaHU3MBI JJI51 TAHHBIX IPUPOAHBIX YCIOBHM SBISIOTCS ONTUMAIIb-
HbIMU. TO ecTh OMOJOTMYECKHM OHM MMEIOT BIIOJHE 3aKOHYCHHBIH
BUJ M €CJIM MPOUCXOMAAT KaKUe-TO OMOJIOTHYECKUE W3MEHEHHS, TO
OHM OYEHb HE3HAYUTEIIBHBI.

[lo MHEHHUIO HEKOTOpPBIX OHMOJIOTOB, B HACTOSIIEE BpEMS
HauMHAeT mpeobyiafaTh, Tak Ha3blBaeMas, KyJIbTYpHAas SBOJIOIMS
WIM KyJIbTypHOE HacienoBaHue. Ha camoMm nerne sta KyabTypHas
SBOJIIONMS UAET MapajljieNibHO ¢ (DPU3HOJIOTHYECKOM, XOTsI OHa Io-
pa3zo MeJIeHHEE.
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[Ipu3HaKK 3TOTO MOXHO 3aMETHUTh JAXKE MO TOMY, YTO TO-
pojackue Opoasure COOaKH HAYIMIIHCh TIEPEXOUTh YIIHIIBI Ha 3€I1é-
HBII curHan cBeToopa, Naxke €clid Ha TEePexoje HEeT JIIOACH.
VIMEHHO C TOYKH 3pEHUS TEOPUH IBOJIIOIIMU OYECHB JIETKO M JIOTUYHO
00BSICHSICTCS U sBJICHUE "I€KaBIO".

Kakue-to o4yeHb sipkuie COOBITHSI WU KapTUHBI OKPYXKaro-
e 0OCTaHOBKHM, B KOTOPOH YENOBEK JKUBET MPOJOJDKUTEIBHOE
BpeMsi, 3aKpEIUISIOTCS B HEUPOHHBIX CTPYKTYypax MO3ra U MOTYT
HACJICJICTBEHHBIMH MEXaHU3MaMH YaCTHYHO TEpPeaaBaThCsl MMOTOM-
cTBY. ECTeCTBEHHO B MOCIEAYIOMMX MOKOJEHUAX MTOTOMOK, OKa3bl-
BasCh B OUYCHb MOXOXKUX YCJIOBHSIX U CpaBHUBAs YBUIACHHOE C Xpa-
HAIIAMUCS B TIOJICO3HAaHUH (PparMeHTaMu KaKUX-TO 00pa3oB, BAPYT
OCO3HAET, UTO OH KOTJAa-TO YK€ 3TO BUIEII.

He ymest 00bsicHUTD Takoe "dyaecHOe" SBJICHUE, YEeNIOBEK
NPUXOJUT K BBIBOJY O CYIIIECTBOBAHHH YETO-TO OECCMEPTHOTO M
BEYHOT'O, @ UMEHHO - IylIH. Peliurum ectecTBeHHO, OAIEP)KUBAIOT
9TH 3a0JIy’KJIEHUSI B CBOMX KOPBICTHBIX MHTEpecax. B cBsi3u ¢ 3TuM
JIOTUYHO TIPEATOI0KUTh, YTO YeM MO3JHEE YETOBEK 3aBOIUT IIOTOM-
CTBO, TeM OOJIbIIIE BEPOSITHOCTH MEpeaull eMy 3TOW HACJIeICTBECH-
HOU MHpOpMAITIH.

[TozmauMu OpakaMu, BO3MOXXHO U OOBSICHSAETCS PHIBOK B
TEXHUYECKOM Pa3BUTHUU €BPONEHCKON IIUBUIM3AIMHU B OTIUYHH OT
OMMKHEBOCTOUHOM MM apUKAHCKOM, I/1€ BCera MPakTHKOBAIHNCh
OYCHb paHHUE Opaky, B 14 JeT u gaxxe paHblie.

21. JBOJIOLHUA pa3ymMa

B mpormiecce 3BOMIONUHU, KaK HEMPEPBHIBHOTO YCIOXKHEHHS
CTPYKTYpPBI MaT€pHH B TEYCHUU JTUTEIHHOTO BPEMEHH, BO3SHHKIIO
OTPOMHOE KOJMYECTBO Pa3HOOOPA3HBIX OMOJOTHYECKUX OPTaHU3-
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MOB, TOTYMHSIOIINXCS MHCTUHKTY JoMUHUpOoBaHus. CyTh 3TOr0 Oc-
HOBHOT'O MHCTHHKTA 3aKJII0YAEeTCS B TOM, UTO B CJIEJICTBUU JCHCTBUS
BTOPOTO Hayalla TePMOJIMHAMUKH, J1I00ass 0cO0b CTPEMUTCS 3aHATh
Han0oJiee BBHITOTHOE TIOJIOKEHHE, Cpeu ceOe MOJ00HBIX.

W B cuny neiicTBUs 3TOTO MHCTUHKTA, JII00ast TpyIa Hiu COo-
00I11eCTBO JKUBBIX OPIraHU3MOB, aBTOMATUYECKH OOBEUHSIETCS B CO-
00IIeCTBO ¢ MUPaMUIATIBHON HepapXHUuecKoi cTpykTypoil. Ha Bep-
[IMHE YTON MUPAMUJIBI BCET/Ia HAXOAUTCS camasi KpyIHast U CUIIbHAs
0c00b — BOXKaK, BCE€ OCTaJIbHbIE 3aHUMAIOT MECTa B UEPApXHUH CO-
[JIACHO CBOEMY CTaTycCy, ONpeAeasieMOMY B OCHOBHOM, pa3MepaMH.

Tak kak pa3mepsl Mo3ra y oco0el OJTHOTO BHJIA, IPUMEPHO
OJIMHAKOBBI, CUJIa U Pa3yMHOCTh UX OMpPEIENSIETCS COOTHOILIEHUEM
pa3MepoB, a CIeI0BATENbHO U CIOKHOCTHIO HEUPOHHBIX CTPYKTYP
MO3ra, OTBEYAIOIIMX 32 MOTOpPHBIE M aCCOLUMATHBHBIC (DYHKIIHH.
Ecnu cTpykTypBl, OTBeUarouye 3a MOTOpHbIE (PYHKIIMU KpYyIHEEe U
OoJiee pa3BUTHI, YEM CTPYKTYpPBI, OTBEUYAIOIINE 32 ACCOLUATUBHEIE,
0Cc00b COOTBETCTBEHHO KpYyIHEe U o0yagaet Oonbiieit hu3maeckoi
CUJIOH.

Ecnm sxe mpeo6ianaloT acCoMaTUBHBIE CTPYKTYPBI, 0COOb
yMHee, HO gu3ndecku ciadee. [103ToMy HEerpsl, y KOTOPHIX B CHUILY
0COOEHHOCTEH cpeibl OOUTaHMs OOJIbIIIE PA3BUTHI CTPYKTYPHI, OTBE-
YaroIue 32 MOTOPHbIE (PYHKIINHU, B COPEBHOBAHUAX 10 CHJIOBBIM BU-
JlaM CHopTa - Oery WM npbDKKaM, Beersia OyayT moOexaaTh OernbIx.

[Toromy uTO y OGenbIX MpeBaTUPYIOT CTPYKTYPBI MO3ra, OT-
BEYAIOIIHE 32 aCCOIIMATUBHBIE PYHKIINHU, CHOPMUPOBABILUECS B pe-
3yJbTaTe MPOKUBaHUS B 00Jiee CypOBBIX KIMMATUYECKUX YCIOBUSAX
1 TpeOyromux 00jee BHICOKUX MBICTUTEIBHBIX CITIOCOOHOCTEH IS
BbDKHMBaHMS. V1 HUKakue TPEHUPOBKH 3TOTO HE U3MEHAT. Tak uTo ¢
JIpyroi cTOpoHsl, "BoiiHy 1 Mup" HErp HUKOT/1a HE HAIUIIIET.
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Onnako BepHEMCS K HamuM Oapanam. B mo0oii cTae mocro-
SHHO IPOMCXOJAT MEJIKHE KOH(MIMKTBI U CTBIYKH, B KOTOPBIX KakK-
Il WICH CTau MOATBEPKIAACT CBOE IOJIOKEHUE B HEPAPXUHU. DTO
HO3BOJISIET MOJIOJIBIM U CHJIBHBIM OCOOSIM B IPOLIECCE B3POCICHUS
IIPOJBUTATHCS BBEPX IO MEPAPXUUECKON JIECTHULE, YTO aBTOMATHU-
YECKHU IPUBOJUT K IIOCTOSIHHOM pOTallMM "TpaBsAIIEd BEPXYIIKH'".

[Ipu BcTpeye ¢ BparoM, camble CHIIbHBIE OCOOH BO TJIaBe C
BOKaKOM HE pa3yMbIBas BCTynaioT B 6oii. Ho coBcem He 1u1st TOTO,
YTOOBI 3aLUTUTh CTAl0, & IPOCTO B CUIIY NCHCTBUSA MHCTUHKTA J0O-
MHUHHMPOBAHUS, YTOOBI [TOKa3aTh BCEM OKPY)KAIOLIUM U CTae, B TOM
YHCJIE, KTO €CTh KTO U MOATBEPAUTH CBOE TOJI0KEHUE B HEPAPXUU.

U1 oHM MOTYT NOTMOHYTH, HO HE OTCTYIST IIOKA CTas HE CIps-
yercss B Oe30macHOM MecTe. TONbKO Korja crasi oKakeTcs B 0e3-
OIACHOCTH U 3PUTEJIEHN HE OCTAHETCS, BOKAK MOKET POCTO YAPATh.

Tak Kak B NPHUPOJE CAMKHU BBHIMOJHSIOT Oo0Jiee CIOXKHBIE
(GyHKLIMHU, YeM caMIlbl, TO IPHOPUTET B BHIOOPE MapTHEPA LIS paz-
MHOXEHHS BCerja NPUHAICKHUT camkam. OHU BBIOMparoT cebe
CaMIIOB II0 PA3JIMYHBIM OTJIMYUTEIBHBIM INPU3HAKaM, KOTOPBIMH
MpUpoJAa BBIJETAET caMila U3 OCHOBHOM Macchl. IMEHHO 1Mo 3TOM
IIPUYUHE B IPUPOJE CAMIIBI UMEIOT PA3JIMYHBIC YKPALICHUSI, BPOJE
IBIITHOTO MAaBIMHBETO XBOCTA, JNIMHHOTO HOCA, KPACHOIO 3a/a, pas-
JUYHBIX TPeOHEN U Mpoyee.

W numeHHO 10 3TOW MPUYMHE KPYITHBIE CaMIbl UMEIOT OOJIb-
110€ KOJIMYECTBO CAMOK, a BOBCE HE MIOTOMY, YTO OHU MX MPUHYXK-
JIAf0T K 3TOMY crutoil. CaMKH Tak k€ MOTYT BBIOMpaTh NapTHEPOB HE
TOJIBKO II0 BEJIMYMHE, HO U 10 KAKMM-TO APYTUM OTIMYHUTEIbHBIM
IIPU3HAKaM, HallpUMep, M0 pa3yMHOCTH, YMEHHUIO YXOIUTh OT OIlac-
HOCTH WJIM YMEHHMIO MAaCKUPOBAThCS.

[ToaTOMY B TUKOM TPHUPOIE MPAKTUISCKH BCE OCOOM UMEIOT
IIAaHCHl OCTaBUTh IOTOMCTBO, KPOME pa3BE€ YK CaMbIX XWIbIX U
OOJIbHBIX, a 3HAYUT YTBEP)KIACHUE, YTO "BBDKMBACT CUIILHEUIIHIA", B
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npupojie He paboTaeT U sBiseTcs 3a0yxaenueM. [Ipupona ncnosnb-
3yeT COBEPUICHHO APYroil, BECbMa JEMOKPATUYECKHI MPUHIIUII, a
MMEHHO, "morubaer ciabedmuii”, B IPOTUBHOM CiIy4yae Ha 3emiie
OCTaJICh ObI TOJIBKO CJIOHBI U KHUTHI.

Bonee Toro, mpupona 6e3 coxkaleHUs KepTByeT Hamboiee
CHJIBHBIMHU, HO "TYHBIMH" OCOOSIMH, KOTOpBIC peaau3ys HMPUHIHUII
JOMUHUPOBaHUA, THOHYT B JpaKax, J1aBasi BO3MOKHOCTb OoJiee clia-
ObIM, HO OoJiee YMHBIM, OCTaBUTH Tocie cedsi Oonee pazymHOE
MOTOMCTBO.

YenoBeueckoe OOIIECTBO HE SIBISETCS KAaKUM-TO HUCKIIIOUe-
HUEM, B HEM JIEHCTBYET TOT K€ IMPHUHIIUI JOMUHUPOBAHUS, TUIIEP-
Tpo(upoBaHHBIN MOKA €lI€ TOBOJLHO HECOBEPILIEHHBIM M IMPUMHU-
TUBHBIM pazymMoM. Camble MPUMHUTHUBHBIE OCOOU, PYKOBOJCTBYIO-
[IMeCcs B XU3HU YHCTO KUBOTHBIMH MPHHIIMIIAMU, OOBIYHO JTOCTH-
raloT BBICOKOTO IMOJIOKEHHsI B OOIIECTBE, TaK KaK UM HUYEro He
CTOUT MEPECTYMUTh Yepe3 JH000ro, CTOSIIETO Ha UX MYTH.

OHU TIPEKPacCHO YMEIOT MOJABIATH €€ JOBOJBHO CITAOBIi
roJI0C COBECTH U HE 00paliath 0co00ro BHUMAaHMS Ha KaKUE-TO MO-
palbHble U HpaBCTBEHHBIE MPUHIUIEL. [I0ATOMY camoe BBICOKOE TT0-
JIO’)KEHHE B OOIIECTBE, MOKA KaK MPaBUIIO, 3aHUMAIOT CaMble TIPUMU-
TUBHbIE U OECTIPUHIUITHBIE.

22. UHCTHHKTBI U MbIIILJIEHHE

[Ipexxe yeM HayaTh pa3roBOP O MBIIUIEHUU W CO3HAHUU,
HY>KHO 3aMETHUTb, YTO B IPUPOJE HET MECTA KAKUM-TO MUCTUUECKUM
U CBEPXbECTECTBEHHBIM SIBJICHUSIM, B HEH BCE IPOUCXOAUT B COTJIa-
CHUU C IPOCTBIMU (U3HUYECKUMU 3akoHamu. [Ipupoaa mpocTa u gaxe
B HEKOTOPOH CTETICHH MPUMHUTUBHA, H YTO OBI IMOHATH 3TO, HAYHEM
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C caMBbIX MPOCTHIX Bemield. Mbl He OyaeM yriyousaThcs B 1eOpu op-
TFaHUYeCKON XUMHH U OUOJIOTHH, a MONPOoOyeM MOHSTH NMPUPOIY Ha
IIPOCTEHBbKUX IPUMEPAX.

JlomycTrM, 4TO MBI UIMEEM B PACIOPSHKEHUH JECSATOK IMPO-
CTBIX OPraHU3MOB, Hampumep, yepBeil. Kaxxaplil yepBs UMeeT Npu-
MUTHUBHBIA TJ1a3, B BUJE HEPBHOI'O OKOHYAHMUSI, YYBCTBUTEIBHOTO K
CBETY, PacrloJlOXKEHHOTO B sSIMKE Ha IepeIHEM KOHIIEe TynoBuIna. Hu-
KaKoro M300pakeHUs OH, KOHEYHO, CO37aTh HE MOXET, HO Pa3Jiu-
YUTBh I'/I€ CBETIIO, & 1€ TEMHO €MY BITOJIHE I1OJ] CHILY.

VY Hero ectb Tak XK€ NMPUMHUTUBHBIA MO3T, COCTOAIIMN W3
Maphl AECATKOB HEUPOHOB, YIPABJISAIONIUN MApOK MBIIII, HA OCHOBE
curHaios riasa. [IpeacrtaBum uist MpOCTOTHI, UTO COBEPLIEHHO CITy-
YallHO, B PE3yJIbTaTe MYTALMi, Y IIATH YE€pPBEH HEPBHBIC BOJIOKHA,
MOAXOAAT K MBIIIIAM HaNpsSMYyI0, MapajuiesibHO, a Yy APYTUX IMSTH,
BOJIOKHA TIEpEKpeENIeHbI. To eCTh MATh YepBEl, KaK U BCE KUBOE, OY-
JIET TYTO JBUTaThCS Ha CBET, a APYTHe MATh, TYNO MOMOJ3YT B TEM-
HOTY.

B pesynbpTare pasnuM4HOro MOBEIEHHUS, YEPBU, BBINOJ3IINE
Ha CBET, OyAyT OBICTPEHBbKO ChEICHBI, & T€ YTO MOMOJ3IU B TEMHOTY,
octanytcs xuBbl. Hy, eciii 1 He Bce TO, BO BCIKOM ciydae, 00Jib-
mMHCTBO. OCTaBIIMECS B )KUBBIX IPUHECYT IOTOMCTBO, B KOTOPOM,
€CTEeCTBEHHO OyAyT mpeobiagath 0coOU ¢ MepeKpeliCHHBIMI HEPB-
HBIMU BOJIOKHAMHU.

B kaxxmom mocnemyromeM NOTOMCTBE ITOT MpHU3HAK Oyner
3aKpEeIUISATHCS U, B KOHIIE KOHIIOB, BCE UePBU BCEr/1a OyAyT yIoia3aTh
B TEMHOTY. BOT NpuMepHO Tak BO3ZHUKAET UHCTUHKT.

WHCTUHKT — 3TO cTaHIapTHas MOJIENb IMOBEACHHS, 0Tpabo-
TaHHas U OTTOYEHHAs MPOLIECCOM IBOJIIOLMHU. JIF000BB K OJIHKHEMY,
HaIllpuMep, 3TO TOKE NHCTUHKT - UTHCTUHKT BOCITUTAaHUS TOTOMCTBA.
Ecnmu poagurenu B mpupoae OpocarOT MOTOMCTBO Ha MPOU3BOI
CyIbOBI B MIIQJICHUECKOM BO3pacTe 0e3 3aIUThI, TO OHO HE JOKHUBET
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JI0 B3pOCIJIOr0 BO3pacTa M HE OCTABUT CBOETO MOTOMCTBA. To ecTh
PO Ha 3TOM MOKET 3aKOHYUTHCSI.

Tak BOT B pe3yJIbTaTe 3BOIIOLHUHA CMOTIJIA BBIKUTH TOJIBKO T€
BU/IbI )KUBOTHBIX, KOTOPBIE 3200 TUITUCH O TOTOMCTBE J10 "'COBEpILIEH-
HosieTust". Buabl, B KOTOPBIX 3TU KayeCTBA UTHOPUPOBAIUCH U HE
3aKpeIUISIINCh, IPOCTO HE BBDKUIIM U B HACTOSIIEE BPEMs HE CYIlle-
CTBYIOT.

A Teniepb BO3bMEM 00J1€€ CIIOKHBINA OPraHU3M, C MO3TOM yXKe
COTHU B JB€ HEHPOHOB, KOTOPBIMA YK€ MOMKET «MBICIUTH». [Ipen-
CTaBbTE, UTO OH BUJIUT MHIILLY, KOTOPYIO MOKHO ITIOMMATh ABYMsI CIIO-
cobamu. JInbo nepedexarh HAPSAMYIO Ye€pe3 OCBEIIEHHOE MECTO U
CXBaTHUTb, JTUOO0 JIJIS1 TOTO XK€, MOJAKPACTHCS B 00X0/1 O HEOCBEIIEH-
HOMY MecTy. [IepBblii BapuaHT 4peBar TEM, 4TO KOIJa OXOTHHUK BbIN-
JIET HA CBET, IIUILIA €r0 YBUANUT U MOKET ycleThb yaparb. K Tomy xe
Y CaM OXOTHHUK PUCKYET, BBIXO/IS HA CBET - €I'0 TOXKE MOT'YT CXBaTUTh
U COXpATh JPYTHe OXOTHUKHU.

Bo BrOpom BapuanTe, 1oka oH Kpaa€Tcs Mo TEMHOTE, MUILIA
TOKE MOXKET yOekaTh WM €€ KTO-To Ipyroi coxpér. Ho 3ato sTtot
nyTh Oe30MacHee, OXOTHHK, IMTYCTh Ja)ke U TOJIOIHBINA, HO XOTb B JKU-
BBIX OCTAaHETCA.

Jlpyrumu ciioBaMH, pelieHHEe B pe3yJIbTaTe MBIIUICHUS WIN
CpPaBHEHHUSI IBYX BapUAHTOB JCHCTBHS, MOXKET OBbITh, KaK MPaBUIIb-
HBIM, TaK U oIIMOOYHBIM. B mepBom BapuaHTe ecTh 0OJbINasi BEpo-
SITHOCTh NMOTHOHYTh, a BOT TOCTYNHTh TaK, KaK MpeisiaracT WH-
CTHHKT - OoJiee pazymMHO. HCTHUHKT — 0€30mnO04YeH, NHAYE XUIII-
HUKU HE YMEJH Obl MOAKPAIbIBATHCS.

[TosTOMy BCE KMBBIE OPraHU3MbI M YEJIOBEK B TOM YHCIIE,
MPEANOYUTAIOT HE MBICIHUTB, & MPOCTO CJIEN0BATH MHCTHHKTAM, TO
€CTh KaKMM-TO CTaHAAPTHBIM MOJEISAM MoBeaeHus. Tem 6osee uTo
JUISL MBIIIJICHU (CpaBHEHUs) TpeOyeTcst mopaboTaTh MO3raMH, a 3TO
TpeOyeT YCHIIMI U, COOTBETCTBEHHO, 3aTpaT SYHEPIUH.
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Kak MbI BUIUM, caM mpoliecc MBIIUIEHUS — 3TO, MO CYTH,
HaXO0X/IeHWE HECTaHJAPTHOTO PELIeHHUs], B KaKOW-TO CUTYalluH, UITU
pOCTO, OaHANBHBIN MPOLIECC CPABHEHUS U 3alIOMUHAHMUS.

U xorma HeKTO yTBepskaaeT, uro ¢popmyna E=me? HepepHa,
MOIaBJIsoIee OONBIIMHCTBO HAYMHAET €r0 CMEIINBAThH C TPA3BIO.
BoBce He mOTOMY, UTO OHU MIPUIILIN K 3TOMY B PE3YJIbTATE MBIIILIE-
HUS, a POCTO MOTOMY YTO BOCIIOJIB30BAIUCH CTAaHAAPTHBIM METO-
oM riepebopa TeX 3HaHHWM, KOTOpble ObLTM BOUTHI UM B TOJOBHI B
HIKOJIaX U MHCTUTYTaxX. Wnu 1o cyTH, HUHCTUHKTOM.

DTO HaAMHOTO TIPOIe M HE TpeOyeT 0co00r0 YMCTBEHHOTO
HanpspkeHus. Huuero niuoxoro B 3TOM MOBEJEHUH HET, Pa3Be KpoMe
TOT0, YTO OHO Y€ HE IpeJIoyiaraeT HUKaKoro JaJbHEUIIero pas-
BUTHUSA. A Temeph HECKOJIBKO CIIOB 00 OCO3HAHWU COOCTBEHHOTO fl.
JIro60i1 opranusM, gaxke He 00IagaroKii pa3BUTON HEPBHOI CHCTe-
MO, cam cebst Kymath He OyJeT, MOTOMY KakK OIyIaeT ceOs eu-
HBIM LIEJIBIM.

Opnnako, omryiieHne ceds Kak [eI0oro opraHu3mMa, emié Heo-
CTaTOYHO ISl OCO3HAHMS ce0sl KaK MHAUBHUIYATbHOCTH UITU JIMYHO-
CTH, MHAYE BCE YKMBOTHBIC OBLIN OBl JIMYHOCTSIMU U COCTABHIIA OBI
OTPOMHYIO KOHKYpeHIMIO uenoBeky. [IpeacraBbTe TONBKO cebe
TUTpa WIH Jake cO0aKy C MHTEJUIEKTOM YeJIOBEKa.

K Hamemy c4acTbio, 3TO BO3MOXKHO TOJBKO B pe3yiIbTare
0o0ydYeHUs U BOCIIUTAHUS HA OCHOBE, TaK Ha3bIBAEMOM, BTOPOIl CHUT-
HAIBHON CHCTEMBI. A JIJISl 3TOTO HYXEH JOCTATOYHO OOJBIION MO3T,
KOTOPBI MOT TIOSIBUTHCS Y YEIIOBEKA, B PE3YyJIbTATE IBOIIOIIMOHHBIX
n3MeHeHuH. JKUBOTHBIE XOTh U HE UMEIOT TAaKOTO MO3Ta, HO TaK K€,
KaK U 4eJIOBEK CIIOCOOHBI K 00yueHut0. M XOTS OHUM MOJIb3YIOTCS 1S
0OLIeHNS] HEKOTOPBIMU 3BYKaMU, HO UX HEJIb3s1 HA3BaTh SI3BbIKOM, T10-
3TOMY 00y4€HHE Yy )KUBOTHBIX MPOUCXOIUT HA OCHOBE HHCTUHKTOB
—3T0 caMO0OyUeHHE MOIPAKAHHEM.
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YeroBeueCcKUH OETEHRIII, BOCOIUTAHHBIN B CTa€ >KUBOTHBIX U
JKUBYIIUHI B HEH JOCTATOYHO JUIMTEIIBHOE BPEMs, TAK K€ HAYUYHUTCS
BCEM NPUEMAM OXOTHI U MOBEACHUS CPEIN KUBOTHBIX, HO B Jallb-
HEHIIeM yXe HUKOT'/1a HE CMOXET OCO3HATh ce0sl TIMYHOCTHIO. Y JKU-
BOTHBIX HAYMCTO OTCYTCTBYET UYBCTBO CTPaxXa, 3aTO XOPOILIO Pa3BUT
UHCTHUHKT JAUCTaHUMpoBaHus. JIF060ii )KUBOW OpraHu3M BCeraa cTa-
paercs AepKaTbCsl OT APYTUX HE POJACTBEHHBIX EMY OPraHU3MOB, Ha
ONpeACNEHHON TUCTAaHUMU. Y BBICIIUX >KUBOTHBIX 3TOT MHCTUHKT
JIOBOJIBHO CJIOKEH.

OHU MOTYT OIpEeAEATh CTENEHb ONTACHOCTH, B 3aBUCUMOCTH
oT obpasa xuBoTHOTO. HO 9TO He cTpax. Kocyns ymupaer ot re-
napJia He OTOMY, 4TO OOUTCS ObITh ChEIECHHOMU, a MPOCTO B CUILY
UHCTUHKTA. [loToMy 4TO Te 0cOOM, KOTOpPHIE HE yaUPAH, JaBHBIM-
JaBHO OBLIM CHEICHBI M MOTOMCTBA HE OCTaBWIM. Kak TOIBKO Te-
napj M3-3a yCTaJOCTH MPEKPATUT MPECIIeIOBAHUE, TYT KE OCTAHO-
BUTCS U TIpeciietyemasi sxeptBa. M yxxe uepe3 ecATOK CeKyH]l OHa
OyJeT MUPHO MACTUCh, HEe o0Opaiias Ha Hero 0CO00T0 BHUMAHMSL.

WHCTUHKT IUCTaHIMPOBAHUS €CTh U Y XUITHUKOB. Eciu Bl
HEOKUJAHHO TMOSIBUTECh Ha HEOONBIIOM PACCTOSIHUU JaXKe OT Chl-
TOTO TUIPa, OH HanaAET He pa3aymbiBas. Ho ecim 3To paccrosiHue
Oynmer OoJibllle HEKOTOPOTO KPUTHYECKOTO, OH TMPEANouTET He3a-
METHO YJAIUThCS.

W3 mpoCThIX MHCTUHKTOB TaK ke OepyT HAa4yalo, u MpaKkTuye-
CKH JIFOObIE HPAaBCTBEHHBIC MPUHIUIIBEL. Bo3bMEM, Harpumep 3a00Ty
o moToMcTBe. [louemy Bce JKUBOTHBIE 3a00TITCS O CBOUX JIETEHBI-
max? MosxeT ObITh 3TO UM BHYIIWJ rocnoib? J[a, HET, KOHEYHO, ATO
CJIE/ICTBHE IEUCTBUS IPOCTOIO0 NHCTUHKTA.

Ecnu ponurtenu He ctaHyT 3a00TUTCS O CBOEM IMOTOMCTBE, a
OymyT Opocath IETEHBIIICH HAa TPOU3BOJ CYABOBI Cpa3y MOCIE POXK-
JEHUS, TO €[1Ba JIU UX POJI MPOAOKUTCA. Bee oHM moka GecrioMor-
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Hble OyAYT CheACHBI U PO Ha 3TOM Ipekparutcs. Ho korma poau-
TeIu 00y4aloT M ONEKaroT NETEHBIIEeH 10 B3POCIOro Bo3pacra, TO
UM JIEr4e BBDKUTH U B CBOIO OYE€PEIb IMPUHECTH CBOE MOTOMCTBO,
KOTOpOo€ OyJeT MOCTYyNaTh TaK Xke.

A cienoBaTeNbHO TAaKUE YEJIOBEUECKHE KAadecTBA, KaK MO-
pajib ¥ HPAaBCTBEHHOCTb TaK e OepyT Hadaio U3 OOBIYHBIX WH-
CTHHKTOB, @ BOBCE HE OT KaKOT0-TO MHU(UYECKOT0 CYyIIeCTBa, BIIO-
KHBILIETO, SKOOBI 3TH MOHATHS B CO3HAHHUE YEJIOBEKA.

Jrogu, He MOHMMAas TaKOM MPOCTON 3aBUCUMOCTH, COUUHSIOT
CKa3K{ O pa3yMHOCTH MPHUPOABI, KOTOPOHl y HEe€ HUKOr1a He ObLIO.
B npupone Bce nmpoucxoaut ropasao npoie. [louemy, Hampumep B
IPUPOJIe HE BCTPeUaroTcs Oelble TUTPBI, HO 3aTO MOJIHO OEIbIX MeJI-
Bezet? Jla moTomy uTo OGemnblif TUTP HE CMOXKET BBDKUTH B YCIOBUSX
caBaHHbl. OH CJIMILIKOM 3aMETEH U HE CMOYKET IOJKPACThCS K J0-
6brue. OH mpocTo YMPET C rojofy, TaK U HE OCTaBUB IOTOMCTBA.
Takas ke cuTyalus u ¢ MeABeasIMU. VX LIBET onpenessaeTcs Cpenou
oOuTaHusl.

[TpuBeny emé mpocToit mpuMep ¢ KoJoHueH OakTepuid. Ecin
B vaiky [leTpu comepkaniyro nuTaTeIbHYIO Cpely ¢ KOJIOHUEHN Ka-
KHUX-JINOO OJTHOKJIETOYHBIX, KallHYTh KaIUII0 CaxapHOT'O CUPOIIa, TO
yepe3 mapy MUHYT B 9TOM Karjie co0epyTcs Bce OaKTepHH.

IIpnyém camble KpyIHBIE OKAKYTCS B CAMOU CEpENUHE ITOU
Karui. HUKTO U3 y4E€HBIX, KOTOPBIX 5 CIIpaIlnBai, HE MOT 00BsC-
HUTb, KaK OHU 3TO JEJAOT.

[TpakTryecku Kak Oe3rpaMOTHBIE 0ObIBATEIH, OHU HECIIU Ka-
KYIO-TO YYIIb O TOM, YTO OaKTepuH, NMPHU IBUKEHUH CIy4ailHO MO-
najasi B CUpOII, epecTaroT ABurathes. [loromy 4ro Tam mMoi sHep-
rusi MUHAMalIbHA. W 3TO IIpU TOM, YTO Y OJJHOKJIETOYHBIX HET HHUKa-
KHUX OpraHOB OCS3aHUS WM OOOHSHUS, U TEM O0Jee HUKaKUX opra-
HOB JBMKeHUsA. C TOYKM 3pEHHUs HACTOSIIEH TeOpHUH, OObSICHEHHUE
3TOrO "(heHoMeHa" IEMEHTaPHO.
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Kanns cupomna nmox neiicTBUeM BTOPOro Hauala, pacTBOpS-
€TCs ¥ TIOCTENEeHHO pacmupsieTcs. Ha MeMOpaHe KIeTKH, MOMaBIIeH
B 30HY €€ JefCTBHsI, BOSHUKAET OCMOTHYECKOE JJaBiIeHHe, 00yCIIOB-
JICHHOE Pa3HOCThIO KOHIIEHTpPALMi CHpOMa CHapyXU U BHYTPHU
KIIETKU.

IIpu 5TOM BO3HHMKAET MOTOK MOJIEKYJ caxapa, HallpaBJICH-
HBI CKBO3b 000JIOUKY BHYTpPb KJIeTKM. HO Tak Kak ¢ MpoOTUBOIIO-
JIO’)KHBIX CTOPOH KJIETKM OCMOTHMYECKOE JIaBJIEHUE Pa3IN4aeTcs, TO
B pe3yJIbTaTe 3TOW pa3HOCTH AaBJICHUH, KJIETKAa HAYMHAET IBUTAThCS
B CTOpPOHY Oonbleil koHueHTpauuu cupona. Korna kierka noctu-
raeT cepeiMHbI Karjii, KOHLEHTPAlHs BHIPAaBHUBACTCS U IBUYKEHUE
MpeKpalaeTcs.

[TpumepHO TakuM ke 00pa3oM OOBACHIETCS U XaOTUYECKHMA
3Ur3aroo0pa3HbIi MoJIeT UM Oer HACeKOMBIX. Y HUX MPAKTUYECKH
HET MO3ra M IOYTU HET HEPBHOM CUCTEMBI, IIO9TOMY HACEKOMBIE
MPENICTaBISIIOT CO00H MpocThie OMOPOOOTHI, PYKOBOACTBYIOIIUECS
TOJILKO JIMIIb CUTHAJIAMHU C OPraHOB OOOHSIHUS, YYBCTBUTEIHHOCTD
KOTOPBIX MPOCTO MOpPA3UTENIbHA.

CBonMH ycuKamMHu (OpraHamMu OOOHSIHUSI) OHHU Pa3audyaroT
HUYTOXXHYIO Pa3HUILYy B KOHIIEHTPAIIMH MOJIEKYJ MHUIIM B BO3IyXeE.
U ecnu ckaxem, crpaBa OT HaCEKOMOTO 3amax CHJIbHEE, TO KPbUIO
WA HOTM HACEKOMOTO CO CTOPOHBI OO0JIbIIeH KOHIIEHTPAIIUH 3araxa
IIPOCTO HAYMHAIOT ABUIaThCS MEUVIEHHEE U HACEKOMOE IOBOpAYU-
BACT B CTOPOHY OOJIbIIEH KOHIIEHTPAIIHH.

Ho Tak kak Bo31yX Bce BpeMsl IEPEMEILINBAETCS IBH)KEHUEM
BO3/lyXa, CUTHAJbI MMOJTy4YaeMble MBIIILAMUA OT OpraHOB OOOHSHUS
XA0TUYECKU U3MEHSIOTCS U B COOTBETCTBHH C HUMU XaOTHUECKH U3-
MEHSIETCs M HallpaBJIeHHue MoJiéTa uiu oera.

U Tak kak Bce, Tak Ha3bIBAEMbIE, )KUBbIE OPTaHU3MBI SIBIISIFOTCS
00BEKTaMU MAaTEPUAIBHOTO MUPA, UX MTOBEICHHE TAK YK€ MOJYMHEHO
OpUHIUIY oO0benuHeHus. Menkas pbIO€HIKa, HalpuMep, Bcernaa
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o0BeANHSIeTCS B CTal0, IOTOMY YTO CTast, BEAET ce0sl KaK caMOCTOs-
TeNbHBIA 00BEKT, UMEIOUTNI OYeHb OOJIbIINE Pa3MEpPhI, a XUIHUKU
HUKOTJ]a HE HAaIaloT Ha TO, YTO IPEBBIIIAET UX Pa3MEPBI.

XUUTHUKY OOBIYHO CTapalOTCs OTCEYb HEOONBIIYIO TPYIITY OT
OCHOBHOI Macchl U ITIOTOM JIOBAT UX NooauHouke. K Tomy ke craeit
HAaMHOT'O JIerdye MCKaTh NUIly. MexaHu3M IMoucKa BeChbMa IPOCT.
Pp10ku ¢ kKakoif-1100 CTOPOHBI CTau, YyBCTBYS 3amax MUIIH, PE3KO
MOBOPAYMBAIOT B €r0 CTOPOHY M MX JBUKEHHUE BOJTHOBBIM MEXaHU3-
MOM IepeaaéTcsi Co CKOPOCTHIO 3ByKa B BOJIE, HA BCIO CTal0, KOTOpas
IIOYTH MTHOBEHHO [TOBOPAYMBAET B TY K€ CTOPOHY, CO3/1aBast NJLIIO-
3MI0 NEePEeIavul CUTHAIA OCTAIbHBIM OCOOSIM.

[IpumepHO Tak ke cTasg pearupyer Ha xuliHuka. Korma xui-
HUK OTCEKaeT HeOOJIBIIYIO TPYIIILY, OHA PE3KO YXOIUT B CTOPOHY, a
0c0o0U CO CTOPOHBI OCHOBHOW MAaccChl, yXOJs B IPOTHUBOIOJIOKHYIO
CTOPOHY, 3aCTaBJISAIOT Ty/a e IOBEPHYTh U BCIO CTalo.

A Tenepb e HECKOJIBKO CJIOB O BeuHOU ku3HH. [lomasis-
I0Iasi Macca MPOCTHIX OOBIBATENEH CUUTACT, YTO Y HUX €CTh JyIla.
U miporierToB 50 yBepeHBI B TOM, YTO Ta caMas TyIia MOCTOSIHHO U
HEIPEPBIBHO NIEPECEIISETCS] B HOBOE TENO U )KUBET BeuHo. Ho camoe
3a0aBHOE B TOM, YTO JIyIlla 3Ta HUKOMY U HE JIJISl YeTr0, COOCTBEHHO
Y HE HYXKHa.

A 3agem ona? Ecnu Obl B HEell COXpaHSUIUCh KaKue-HUOYAb
OCTaTKH 3HaHUH, TOT/1a MOHATHO. Pouiicst peO&HOK, momyuni oOpa-
30BaHHYIO JYIy U HaT€ BaM, FOTOBBIN akafgeMuK. OTHAKO KaXKIbIi
HOBOPOXACHHBIM BBIHYXICH YYUTbCS TOBOPUTH, XOAUTH, MHUCATh,
YUTaTh... BCIO )KU3HBb NPUXOJUTCS YeMY-HUOYb YIUTHCSI.

BoT u BBIXOIUT, UTO HET HUKAKOW AYIIIH, & €CTh IPOCTO CO-
3HaHUE, KaK CBOMCTBO OpraHn4eckor marepu. )Ku3Hb - Kak cief-
CTBHE HBOJIFOLIMU MaTEPUH B CUILY IPOCTHIX 3aKOHOB IPUPOBL, & CO-
3HaHHE, KaK €€ cBOMCTBO. M Hala )u3Hb — 3TO HE KaKOK-TO yJady-
HBIH ¥ peyaillinii cirydaid, a camas HaCTOsIIast HeM30€KHOCTb.
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DTO MPOCTO OUEPETHOE 3BEHO B OCCKOHEYHOM IIEMU POXKIIe-
HUN U cMepTeid. Mbl Hen30eKHO "KUBEM' OECKOHEYHOE MHOYKECTBO
pa3, TOJILKO Mbl HUKOT/1a HEe Oy/1eM OMHUTB KEM MbI ObLIH B IIPE/IbI-
TyLIUE KU3HU U KXl pa3 OyleM y4yuTh BCE 3aHOBO M CUMTATh,
YTO HAM CTPAIIIHO TIOBE3JIO, YTO MBI POJIUITUCH.

Bonee Toro, B cuily HEM3MEHHOCTH 3aKOHOB TIPHUPOJIBI ISt
10001 TOYKH BCEJICHHOM, MBI MOKEM MHOTOKPATHO POXKIIATHCS TJIe
YrOJIHO M K€M YTOJIHO, B JIIOOOH CTpaHe W Ha 000 U3 OecKoHeu-
HOTO MHOXKECTBa IUIaHET, Ha KOTOPBIX CYIIECTBYIOT MOAXOJSIINE
YCIIOBUS AJIs CYLIECTBOBAHUS OPraHUYECKUX MOJIEKYIL.

W naBepHoe, Bceraa OyaeM cuuTaTh, YTO IJIAHETa, HAa KOTO-
POl MBI KUBEM, SBISETCS MCKIIOUEHUEM M OyIeM raaartb, Cyllle-
CTBYIOT JIM BO BCEJICHHOM Apyrue oOuTaemple miaHeTsl. M Koraa Mbl
CMOJKEM TOJIETETh Ha HUX, MBI HAWIEM TaM COBEPIICHHO TaKUX Ke,
Kak U Mbl, oburateneil. Jla u mimaHeThl OyAyT MOXO0XH APYr Ha
JpyTa, TOYTH KaK JIBE KaIlJIl BOJHI. . .

skekesk

W B 3akimroueHne HECKOJIBKO CIIOB O si3bike. Kak yxe Obu1o
CKa3aHO BBIIIE, MO3T — 3TO JPEBOBHUIHASA CTPYKTypa MPOPOCIIHX B
HEM 3HaHMH. M Tak Kak B mpupoje He ObIBaeT JBYX OJMHAKOBBIX
MO3IOB, TO K OJMHAKOBBIM BBIBOAAM JIIOJIU NPUXOIAT B PE3YJIbTATE
COBEPILECHHO Pa3HbIX JJOTHYECKUX NOCTpoeHuH. [1oaToMy 3a4acryto,
Jla’ke TOBOPSAIIME HA OJTHOM SI3bIKE JIFOAM, OCOOCHHO MOJUTHKH, HE
NOHMMAIOT JApYr Apyra. To €cTh SI3bIK — 3TO CUCTEMA MBIILIECHUS,
OCHOBaHHAas HE TOJBKO Ha JIOTHUKE, HO U HA PAa3HBIX 3HAYEHUSAX II0-
HATHHA. DTUM 00BSCHSETCS TPYAHOCTh IIEPEBOJIA C OHOTO S3bIKA HA
ApYroii.

Xopomui nepeBoIYMK HE TOIBKO JT0JKEH 3HATh, HAIPUMED
PYCCKHE M aHIJIMICKUE CIIOBA, OH JOJDKEH YMETh JyMaTh Ha 3THX
s3bIKax. MHade npu nepeBoje TepseTCs BCAKUU CMBICI. YUEHBIE,
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HaIpUMep, IJI COXPaHEHUsS! CMbICIIA MOJIb3YIOTCS TAaKUM crienudu-
YECKUM SI3BIKOM, KaK MaTeMaTHKa, TJe IPUHITO OJHO3HAYHO OIpe-
JENATh MOHSATHS.

Cumbon R, Hanpumep, B HEW BCera 03HA4aeT paguyc, CUM-
Bou F — cuity. Ho 1 9T0 He Bcerzia rapaHTupyeT TOYHOCTh MepeBoia
CMBICTIA, TaK KaK MaTEMAaTHKOHW, KaK W JIOOBIM JPYTUM SI3BIKOM,
MO>KHO HAlMcaTh U GaHTACTUUYECKUI paccKas.

W nosToMy B 110060M 0OIIECTBE, MEXKIY JTIOABMH, TOBOPS-
IIMMH Ha Pa3HBIX S3bIKAX, Pa3HOIIACHS U KOH(DIUKTHI TPOCTO HEU3-
0exHbI. M uT0OBI N30€XaTh KOH(PJIUKTOB MEXKTy CTpaHAMU, YEIOBE-
YecTBY MPUAETCS TepelTH B OyayIIeM Ha €AUHBIHN SI3bIK OOIICHUS U
€AMHYIO CUCTEMY MBIIIICHHUSI.

DT0 3aKOH MPUPOJILI U OT HETO HUKY/A HE IeThCs. B mpoTuB-
HOM CJy4yae, BOWHBI HUKOTIa He mpekpaTsaTcs. B ucropun 061 po-
o0pa3 takoro obmectBa — 370 CCCP. MHOXecTBO HaIlMOHATBHO-
CTEH U HApOOB KUK B MHPE M COTTACHH U AK€ MIJIUITUOHEPHI HE
HOCHJIH € c000i1 opyxusl.

[IpaBna 310 001IECTBO OBLIO CO3/1aHO CHJIOBBIM METOJIOM,
IIpU OYEHb HU3KOM YPOBHE CaMOCO3HaHUs uenoBeka. M3-3a npeod-
JAJA0IIETo B YesnoBeke, skuBoTHOro Havaina, CCCP He cMor cyme-
cTBOBaTh noiro. Ho ecnu yenoBeyecTBO XO4YET UMETh CBETIIOE OY-
noyliee, K Hemy npuaércst BepHyThes. [loromy uto 6e3 eauHOoM uae-
JIOTUH, YEIOBEYECTBO TaK M OYJIET OCTABATHCA YKAIKUM T01001eM
JKUBOTHOH cTau. J[axxe TpeBHUE MOHUMAIIH, YTO CBOOOa — 3TO J100-
pOBOJIBHOE PaOCTBO.

Ot10 npekpacHo BuaHO Ha nipuMepe CCCP neBsHOCTBIX TO-
JIOB, KOTJla B CO3HAHUE JIofieil Oblja BHEOpEHA Haesd MHAWBHIYya-
au3Ma B cBoOoeI OT obmiecTBa. CTpaHa pa3Bajimiiach U MPOBAJIH-
Jach B MpauHOE CpeHEBEKOBbE. Tak M XOUYEeTCs] HAOMHUTDH CJIOBa
BEJIMKOTo pycckoro 6acHonucua MiBana Aunpeesnya Kpouiosa, "ko-
r7a B TOBApUILAX COIJIAChsl HET, HA JIaJ UX JIEJI0 HE MOUAET". ..
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23. O TeopuH OTHOCUTEJIBLHOCTH

Teopust OTHOCUTENBHOCTH DUHIITEITHA, KAK OCHOBAHHAs Ha
HEMOHMMAHUU CYIIHOCTH TpaBUTAllMM MaTeMaTH4ecKas MOJEIb,
HaIpaBUJia HayKy IO JIOXKHOMY IyTH M OoJiee 4YeM Ha CTOJIeTHE 3a-
TOpMO3uJIa €€ pa3BUTHE.

[TonbiTKa 0OBACHEHHS TPABUTAIIMUA HEKUM "HCKPHUBICHHEM"
IIPOCTPAHCTBA-BPEMEHHU, HE BBIICPKUBACT HUKAKOW KPUTUKU. Benb
JUTSL TOTO, 9TO ObI OOHAPYKUTH 3TO UCKPUBIICHUE, HY)KHO, KaK MH-
HUMYM CPaBHUTH €T0 C YEM-TO MPSMBIM.

A WCKpUBJIEHHE BPEMEHU — 3TO BOOOIIE KaKOW-TO BCEJIEH-
ckmit 6pen. Ho Tak kak BceneHHass OECKOHEYHA U HUYETO MPSIMOTO,
C YeM MOXKHO OBbLIO OBl €€ CpaBHUTH, 3a MpeenamMu € 0eCKOHEUHO-
CTH He HaOJIoaeTcsl, TO pacCcyKaaTb 00 ’TOM MOKHO OECKOHEUHO
JI0JIT0, COBEPILIEHHO HE OIacasiCh, YTO TBOIO JIOXKb OBICTPO pa3obiia-
gar.

W naxxe HACOUMHATH CKA30K O MHOKECTBE BCEJIIEHHBIX, 110 KO-
TOPBIM JIa’K€ MOXKHO YBJIEKATEJIbHO IMOMYTEIIECTBOBATh, MPOHUKAs
W3 OJIHOW B IPYTYIO Yepe3 "KPOTOBbIE HOPBI' WUIIN "4EPBOTOUHUHBI".

[TpuHLIMIT OTHOCUTENBEHOCTHU — 3TO, [0 CYTH B3SITHIN U3 MaTe-
MaTUK{ MPUHIMI KOMMYTaTUBHOCTU apU(METHUYECKHX ONEepalni.
Benb coBepiiieHHO HEBaXHO MPUOABISETE BB ABA K TPEM HIIU TPHU K
JIBYM, B PE3yJIbTaT BCE PaBHO OY/ET IATh.

Benp maras mo 3emiie, BIIOJIHE MOXKHO CUUTATh Ce0s MOKOS-
IIMMCSI ¥ IBUTAIOLIMM HOTaMU 3€MIII0O BMECTE CO 3BE3[1aMH, Iajlak-
TUKaMH M Bcell OECKOHEUHOH BceneHHOH. Bee Gpopmyibl MexaHuku
MPUHLMITHAIBHO OCTAHYTCSI HEU3MEHHBIMHU.

C ToukHM 3peHus] MaTeMaTUKH, Hanpumep, cucteMa Konep-
HUKa MPAKTUYECKU HE UMEET HUKAKUX MPEUMYILIECTB Mepesl cucTe-
Moi [Itonomes. Beapb Jiroau mpekpacHO yMEIU pacCUYUTHIBATh 301U~
aKaJIbHbIE TOJIOKEHHUS], JTYHHbIE U COJIHEUHBIE 3aTMEHUS, J1aXKe He
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npeamnonaras, 4ro He 3emuist Bpamiaercss BOkpyr CosiHIa, a COBCEM
JaxKe Hao0OpOT.

JIst MaTeMaTHKY 3TO COBEPIIEHHO 0e3pa3IndHoO, (HopMyIIbI
OT 3TOT0 HE MEHSIOTCS, HO C TOYKH 3peHUs (PU3UKU U 3APaBOTO
cMbIcia - 3T0 abcypa. OcoOeHHO Koria U3 MaTeMaTUYECKHX Mpeoo-
pa30BaHUH MBITAIOTCS BBIBECTH KAaKHE-TO (PU3HUECKUE UCTUHBI, KO-
TOPBIX B MAaTEMAaTUKE HET U ObITh HE MOXKET.

OpHako y4€HbIe y)K€ HACTOJIBKO 3allyTaIiCh B MaTeMaTHue-
CKHX MpeoOpa3oBaHUAX, UTO COBEPIICHHO HE 3aMeyaroT, 4TO Ipe-
BpaTWIM HayKy B OaHalbHYI0 HyMeposoruto. Ho HeBo3MoXkHO Hady-
BaTh MBUIbHBIN MYy3bIph OeckoHeuHO. OH Bce paBHO PAHO HIIU
MO3/IHO JIonHET. Bee HayyHOe co0011ecTBO, ¢ ATOW TOYKH 3pPCHHS,
NPECTaBISETCs TONMON NMPUMUTUBHBIX TUKape, HAIICIINX JIBHU-
rateiab BHYTPEHHETO CTOPAaHUS M MBITAIONIMXCS MOHITH MPUHIUIT
€ro JEUCTBHUs, U3ydas CTPOCHUE JETAIIEH.

Pa3zo6paB ero Ha yacTH M pacTallUB M0 XMKUHAM, OHU IIbI-
TAIOTCSI C TOMOILBIO N3YYEHUS pa3MEpOB OTACIbHBIX JeTalei, moi-
cuéTa KOJIMYeCTBa KaHABOK JIJIsl MOPUIHEBBIX KOJIEL U YHClia 3yObeB
Ha BEHIIE MAaXxOBHKa, a TaK e MpoObl CMa304YHOrO0 Macjia Ha BKYC,
MOHSTH MPUHIIMII ero AeicTBus. Y yem Gosbliie OHU yriyOssioTces B
M3y4YeHHUe JIeTale U 4eM OOJIbIle CIIUCHIBAIOT CTEHBI memep (op-
MyJaMH, TEM BCE JANbIIEC YXOAAT OT TOHUMaHHMSL.

U yxe Te, kTO mocnadeii pa3yMoM, HAaUMHAIOT OOBSICHATH €r0
paboTy HEKMMH O0XKECTBEHHBIMU CHJIAMH WUJIM KAaKUMH-TO MUUUe-
CKMMH KBAaHTOBBIMHU 3aKOHAMHU.

24. BuiBOABI

Ha ocHOBe BBINIEU3105)KEHHOTO TTOABEAEM HEKOTOPHIE HTOTH.
Bcenennasa - 3To 6ecKOHEUHAss MaTepHsl, HAXOIAIIASCS B BEU-
HOM OJTHOHAITPaBJICHHOM M HEOOPAaTUMOM IPOIECCE CHHTE3A.
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Cunme3s — 3TO TPOIIECC HETIPEPHIBHOTO YCIOKHEHUS CTPYK-
Typbl MaTepuu, OOYCIOBIEHHBIH €€ ANEKTPUUYECKUMH 3apsaIaMu U
COTIPOBOKIAIOIINICS HEMIPEPHIBHBIM COBEPUICHHUEM PAaOOTHI.

Ilpocmpancmeo — 310 CBOMCTBO MPOTKEHHOCTH caMOil Ma-
tepuu. Hu B kakom ApyroM npocTpaHCTBE, B BUAE MYCTOTO SIIHKA,
BCEJICHHAsl HE HY>X/1aeTCsl.

Bpema — 310 CBOWCTBO BBICOKOOPTAHW30BAHHOM MAaTEpUU —
MO3ra, 3alIOMUHATH TPOMEKYTOUYHBIE COCTOSHHS KAKUX-TO MPOIIEC-
COB, CPaBHMBAs UX C APYTUMU. B npupoje HeT Takoro Gpu3nueckoro
npolecca, Kak BpeMs, OHa CYIIeCTBYET B BEUHO JJIALIEMCS] HACTOS-
IEM.

JIroObie MaTepuanbHbie 00pa30BaHMS — YaCTHIIbI, MAKPOTEIIa,
KOCMUYECKHE OOBEKTHI, O0JATAIOT 2PaA6UmMAUUOHHBIMU TIOISIMU,
COCTOSILIUMHU U3 IJIEKTPUUECKHUX IOJIEH MPOTUBOMOI0KHBIX 3HAKOB.

B rpaBuTaninoHHOM 0JI€ pacpoOCTPAHSIOTCS, BO30YXKIaeMbIe
B HEM [IBIDKEHHUEM MATEPHAIBHBIX OOBEKTOB, ZpAGUMAUUOHHbLIE
60/1Hbl, Ha3bIBa€MbIE O(YULINANBHON HAYKOH, SJIEKTPOMarHUTHHIMHU.

['paBuTanmoHHAas BOJHA — 3TO IOIMEpPEYHas BOJIHA, PACIIPO-
CTPaHAIOIIAsACS HA TPAHUILIE ABYX JEKTPHUUECKUX MOJEH ¢ MPOTUBO-
MOJIOKHBIMU CBOMCTBAMHU, M3 KOTOPBIX COCTOUT I'PaBUTAI[MOHHOE
noJe.

I'paBuTanmonHoe moie 0OBEKTA MOKET UMETh AcCUMMENt-
puto, OOYCIIOBICHHYIO Pa3UYHON BEIMYMHOW OOpa3yIoIUX €ro
ANEKTPUUECKUX MOJIEH, KOTOpast ONMPEEISIETCS Pa3HOCThIO AJIEKTPU-
YECKUX MOTEHIIUATIOB B KAKOK-JIMOO0 TOUKE, TPABUTAIIIOHHOTO MOJISL.

[Ipu nBUXKEHUM YACTHUIBI B aCUMMETPUYHOM TI'pPaBUTALIMOH-
HOM TI0JIe, BO30y>Kaemas el rpaBUTAIlIOHHAsI BOJTHA UMEET acuM-
METPUYHBIE aMIUIUTY/IbI MOJOKHUTEIbHBIX U OTPULIATEIbHBIX BOJIH,
YTO BJIMSIET HA HAIPaBJIEHUE JBUKEHUS 3TOM YaCTUIBI U €€ Bpallie-
HUE.

A =Aq=(-qhn—-(+q)n 20e
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A = Aq — acummempus 2pasumayuoOHHO20 No,
(+qQ)n — nOomeHnyuan noas NONOHCUMENLHO20 3apaA0a 8 mouxe N, a
(-q)n - nomemnyuan nons ompuyamenrbHO20 3apsaoa 8 MOl JHce
mouxe.

Acummempus TpaBUTAMOHHOTO TOJISI MOKET OBITh, KaK T0-
JIO’KUTENIBHOM, TaK U OTPULIATEIILHOM.

Benuuunou acummempuu rpaBUTAMOHHOTO MOJII ATOMOB

OTIpE/ICIISIETCS arperaTHOE COCTOSIHUE BEIIECTBA.

Temnepamypa MatepualbHOTO Teja OMPEICNAETCS PA3HO-

CMbl0 acummempuii €ro aTOMOB U aTOMOB OKpY»Karolen

Cpebl.

to= AA =As— Ao = A(Qs— AQoTaC

AA — paznocms acummempuil,

Ao - acummempusi 2pasumayuoOHHO20 noisi 06veKxma,

AQs - acummempusi 2pasumayuOHHO20 Nos Cpeobi.

Cneoosamenvho, acummempus — Imo, RO Cymu, u30ovtmou-
HbLIL 2JIeKMPUYecKuil 3apad u nepemexanuem uiu ouggysuei
INEKMPUUECKUX 3aPA00E 8 NOTHOIU Mepe ONPedeiAomcs éce 63a-
umooeicmaeus 6 npupooe.

Kpome sToro, rpaBUTaliiOHHOE MOJIE MOXKET UMEThH "nepe-
Koc", 00yCIIOBJICHHBIM JIMHEHHBIM CMEIICHHUEM, 00pa3yoIIuX €ro,
AIIEKTPUYECKUX TOJIEH. DTOT JIMHEUHBIN CABUT AIIEKTPUUYECKUX T10-
Jei opuIMaNbHON HAyKON HAa3BIBACTCS MACHUNIHBIM HOEM.

Ku3zubs — 5TO NPOU3BOJIBHO B3ATHIA YPOBEHb CJIOKHOCTH
CTPYKTYpPBhl MaTe€puu, KOTOpPasi HAXOAUTCS B COCTOSIHUU Ipoliecca
OECKOHEYHOTO CHHTE3a, HEMPEPBIBHO BOCTIPOU3BOISICH U OCO3HABAS
cebst opranoM, c(hOpMHUPOBAHHOM U3 BEICOKOOPTaHU30BAaHHOM MaTe-
pUU — MO3TOM, CIIOCOOHBIM HCIOJIb30BAaTh B MpPOILECCE KU3HEAES-
TEIbHOCTHU 3JIEKTPUUECKHE CUTHAIIBI.
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25. Ilpuioxenue

L4 CuHTe3, KaK IPoLEece IBOJIHIIHI

Cunmes (00vedunenue) — 3IMo 00ULaA HANPABIEHHOCIb HPOUECCO8 IGOIOYLLL.
Yenogeueckoe oouiecmeo, KaK u i0ovle Mamepuanbhvle 00veKmol, XOma u He 6 MaAKoil
AGHOIL hopme, HO MaAKIHCE ROOYUHAIOMCA INOMY HPUHYUNY 00beOUHEHUSA.

... "3 cybanemenmapnuix uacmuy cume3upyiomcs 1emMeHmaphsle, u3 ynemen-
MapHbIX — AMoMbl, U3 AmMomos — moaexynsl. Monexynvt 00pasylom 6biCOKOMONCKYNAP-
Hble coeOuHenus, U3 KOmopolx, co epemenem, Hopmupyloncs pacmumensuole u Hcu-
eomnuute knemku. Knemku o6vedunaromes ¢ MnozoKkiemounsle 00pazosanus, Komopole,
6 C6010 0uepedsb, 6CMYNAaloOm 6 CUMOUO3 Opyz ¢ Opy2om U 00pa3yIom OpZanu3Mbl, Max
Ha3zvlgaemulx, "'ycusvix'' cyugecme. Imo puldvl, nmuybl, NPECMbIKAIOUIUECA, MIAEKONU-
marowue u uenoeex, KaK Hauboee pazgumoe u, 061a0alOUiee CamMoCoO3IHanuem, cyuje-
cmeo.

J100u 06vedunaomes 6 pooosvie 2pynnvl, 6 NjeMend, CIPAHbl U 20Cy0apcmed.
Yepe3 nekomopoe epems, cmpansl, 04 mozo Ymoosl He RoudHyms 6 60pvode co ceoeil
COOCMEEHNOIL 2TIYROCIBIO, OYOYM BbIHYHCOCHBL 00BEOUHUMBCA 8 00HO 2/100a1bHOE NIa-
HemHnoe 20cyoapcmeo, nOMOMY Umo éce, Ymo HaxXoOUmcsa He MoaAbKO HA NaHeme, HO U
60 6CeNeHHOIl, He RPUHAONIEHCUN HUKOMY, A 3HAYUM NPUHAOTIEHCUM ECEM.

Cam uenosex — 3mo monNbKo Mamepuanbuwlii 00beKm unu opzanu3m, noayuus-
wiuil, 6 pe3yivmame I80I0UUOHHO20 NPOYeccd, CROCOGHOCHIL 0CO3HAMb e KAK UH-
ousudyansHocms. Bozomuueuiuii ceon ''yapém npupoowt'’, smom mamepuaivHulii 00v-
eKm, cpasy dHce NPUHANCA 34 NOKOPeHUe IMOil camoil npupoobl, YACMbI0 KOMOPOil OH
cam u sneanemcs. H monvko nokopug cooCmeeHHyIo 2iynocme, aioou ROUMYm, 4o
ovL10 ynuumosiceno umu ¢ "'nuye' CCCP.

Cogemckoe o6ugecmeo — smo pe3ynvmam cunmesa (00veduHenus) Ha donee 6ol-
COKOM ypoeHe opeanusauuu mamepuu, ha npunyunax pagercmea. Yenoseueckoe 0o-
WEeCmeo Ha HACMOAUIeM HU3KOM YPOGHE YMCIMEEHHO20 PA3GUMUS NOKA He MOJICem Cy-
wecmeosamo 6e3 uoeonozuu. bes neé ono npespawaemcs 6 00e3vAHLIO CIMAIO, YMO NPe-
KpAacHo euoHo Ha npumepe cospemennoii Poccuu. Ilepecmpoiika omopocuna eé na 300
Jlem Ha3aod, no Cymu, 6epHY8 IKCHIYAMAYUIO HeT106EKA Hel106EKOM U YHUUMOMICUE 6Ce
coyuanvusle 3a60eeanusn. Bee, cozdannoe mpyoom munnuonos, pazeoposano Hogvimu
bosapamu. Ocmaémesa 60cCManoGUmMy TUULL KPEROCIMHOE NPAGO U CEAMEUUIYIO UHKGU-
3uyuio. ..

Yuuumoonicenue mapxcuszma, Kax udeonozuu 00CMaAMOUNO 8bICOKO20 UHINENNEK-
myanwvnozo ypoeus, omopocuno Poccuro, npakmuuecku, ¢ cpeonesexkosve, npespamue
eé ¢ heoodanvnoe 2ocyoapcmeo, 20e npagam 6aj, napazumupylroujue Ha oouiecmee, uH-
ousuobl.

Ipunyun wacmnoil coocmeennocmu u UHOUBUOYATUIM Heu3DelcHo byoym npo-
éouuposams Hepaspewumsle KOHPIAUKMbL MeHCOY PA3TUUHBIMU CTOAMU 00WeCmea u
mpebosamy HeoOXO0UMOCU HAPAWUEAHUA KAPAMETbHBIX OP2AHO8 U NPUHAMUA
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02POMHO20 KOIUYECHBO HecCMbICIeHHBIX 3AKOHOG, Pe2lamMeHmupylouux, npaKmuue-
CKU, Ka)scoolil uiaz.

J1060e, HeocmoporscHo ckazannoe c1080 Heu3dexscHo Oyoem npueoouUms K 603-
HUKHOGEHUI0O MPYOHOPA3PEUUMBIX KOHGAUKMHBIX CUMYAUULl, KAK Me}c0y Omoes-
HbIMU UHOUBUOAMU, MAK U OMOETbHBIMU ZPYRNAMU, YMO BbLILENCA 6 HEONPABOAHHYIO
3a2py3Ky CYOeOHOU cUucmemvl COBEPUIEHHO OeCCMbBICIEHHbIMU CYOCOHBIMU UCKAMU.
Jwou 6yoym evinyscoensvl cneoums Opyz 3a Opy2om u 01N HOPMAILHOU Ue06e4ecKoil
JHCU3HU, HEe OCHAHEemcs 6PeMeHU.

Obwecmey yzposrcaem couuanbHuvlil KOAIANC, KOMOPLlil, 8 Xyouiem cayuae, Mo-
Jicem npugecmu K pa3eA3vléanuio 200aabHOl 0UHbBL ¢ NPUMEHEHUEM AMOMHO20 OpY-
Jcus. ..

Ycepono macaxcoaemas kanumanucmuyeckas IKOHOMUKA U YACMHAA COO-
CMGEHHOCMY, C MOUKU 3PEHUA YUIUKU — IMO NPOUECC, UOYUUIL C HAPYUIeHUEM 3AKOHA
RpUPOObL - 603PACMANUS IHMPONUU. Y meX, KMo UMeen MHO20 OeHez, UX CHAHOBUMCA
eué bonvute, a 'y K020 ux mano, pazopaiomcesa coscem. Iloomomy c pazsumuem unmen-
JIeKMYaIbHO20 YPOGHA 3eMHOU UUBUIU3AUUU, KARUMATUCIMUYECKAsl IKOHOMUKA YMPEM
Haecez0a.

A noxa nepaszymmoe uenogeuecmeo Oyoem pyKOG0OCMEOBAMbCA NPUHUUNAMU
yacmnoil codécmeeHHocmu u azpeccuenwvimu nozynzamu Muuypuna, umo ''mul He
00HCHBL HCOAmb MUNOCH el Om RPUPOObl'', OHO Heu30exHcHO Oyoem 0OpeueHo Ha npe-
CMYRHOCHIb, 0OMAHbL, 60POECME0, PA300PbL U GOUHDL. ..

e OraBtopa

B 3mo nee03moicH0 nosepume, 0a smo u Hesaxcro, Ho 19 anpens 2013 zo0a ovin
npeKpauién 00HoCnOPOHHUI KOHMAKM UHONNAHEMAH ¢ 3eMHOU yueuau3ayueil u npeo-
cimasumenu 8bICOKOPA3GUMOIL UHEUIUZAUUL, C OOHOU U3 OauUdMNCATMUX 36E30HBIX CU-
cmem Hawiell 2anaKmuKu, ROKUHYIU COTHEUHYI0 cucmemy, Kak munumym na 500 3em-
Hoix 1em. Hauano konmaxma npuwinoce na 1962-63 200v1, koz0a unonaianemuulii 3010,
6 0uepeonoll paz nocemue CoIHeUHYI0 CUCIeMy, 0OHAapyIcul Ha Haulell naaneme 20cy-
0apcmeo ¢ 00ueCmeeHHbIM CHIPOEM, He COOMEEm CmEyIouiUM o0uiemy ypoenio paeu-
Mmus 3eMHO20 Uenoseuecmea, YmMo u ROCAYHCUN0 RPULUHON NPUCMATIBHOZ0 BHUMAHUS
UHONNIAHEMAH K HAwiell cmpane.

Dmom gpenomen nonyuun nazeanue ''Ixcnepumenm Jlenuna''. Ilo meopuu 360-
AI0UUL, KOMMYHUCHIUYECKOE 20CYOapCIE0 ¢ BeCKAacco8biM 0OUIeCMEEHHBIM CHIPOEM,
noooonoe CCCP, npakmuuecku He uMeno peanbHOU 603IMOMNCHOCIMU 603HUKHYMb 6
YCo6UAX HU3KO20 UHMEIEKMYANbHO20 U MEXHOI02UYECKO20 YPOBHA PAZGUMUS 3eM-
HOUl Yyueunuzayuu u mem 6ojiee, Cyuecmeosams 6 IMUX YCA06UAX 00801bHO NPOOOJI-
scumenvroe epema. Ymo, cobcmeenno u noOmMeEepoOuUnOCy, codvimuamu, nPoOU3OULeo-
wiumu 6 deeanocmulx 200ax ¢ CCCP. ...""Ixcnepumenm Jlenuna'' 6vin unmepecen ons
HUX, KAK NONbIMKA CO30AHUSA 20CYOAPCMEA CUTIOEbIM MEMOOOM HA RPUHUURAX PABEH-
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CM6a 6 ycioGuaAx NeujepHozo COCMOAHUA CO3HAHUA Hacenenus naanemol. Modicno 6vl-
opeccuposams co0aKy max, umoovsl ona, oasxce 6yoyuu 20100H0il, He 60P0OBANA NULLY,
HO Mo Hukoz20a ne cmanem eé oco3nHannvim nosedenuem. CCCP — zocyoapcmeo co-
30annoe Jlenunvim u €20 cOpamHUKAMU AHATIOZUYHBIMU MEMOOAMU OPECCUPOBKU U CO-
eepuiuguiee CKAUOK, O Cymu, om nepeoobIMHO-00UUHIO20 CINPOA K DECKNACCO8OMY
odugecmey, 0CHOBAHHOMY HA NPUHUURAX KOMMYHAIbHOCHU.

Tonbko ouenv HUYMONCHAA YACMDb HACENCHUs, NPAKIMUYECKU eOUHUbL, 0CO-
3HABANU CYMb HOGHIX OOULECMEEHHDBIX OMHOWEHUT, DOLUMUHCIGO Jice UHOUBUOYYMOE
PYKOGOOCME06ATUCH HCUBOMHBIMU UHCHIUHKIMAMU 0OMUHUPOBAHUS, OCIMABASCH I20U-
cmuuHsiMu u dcynukosamoimu. I1oamomy pykosoocmeo noeozo zocyoapcmea 6wiio 6bl-
HYIHCOEHO NOCMOAHHO 3AHUMAMBCA UOCON0ZUYECKUM 60CHUMAHUEM HACEeHUs, cOep-
AHCUBASAL IHCUBOMHBLE UHCIMUHKIBL MACC O0CHAMOUHO HCECIHKUMU MEMOo0amu KHyma u
npaHuKa.

Ho, necmomps na 3mo, npoygemano 60poecmeo, Kax 6 fviny, max u Ha npou3s-
600cmee, Xomsa €20 MAcuimaodbl ObLIU HUYHONCHBIMU U 0COD020 6TUAHUA HA HCU3HD 00-
uecmea ne oxasvieanu. Kpome ecezo npouezo, nogoe cosenmckoe 2ocyoapcmeo nocmo-
AHHO NO0BEP2ANOCh NPECCUHZY U RPOGOKAUUAM "'Opysrcecmeennbix' Kanumanucmuye-
CKux coceoeil, npeoCmagnAgUIUXcsa CIMPAHO 0eMOKPAMUYECKUMU U RPOZPECCUGHBIMU.

OHu He 0CMAaHOBUNUCH 0adice neped Pa3sAaA3bléanuem 2no0anvHoil 80lHbl, YHEC-
uiell 0ecAmMKU MULTUOHOG HCEPME, TUULL (bl MOJILKO U30ABUMBCA O IN 020, KOTIOULE20
2naza, npumepa. U ¢ Konye KoHY08, UM IM0 YOAnNOCh, MAK KAK OCHOGHAS Macca HaceJe-
Husn CCCP, Kkak u 0dxcuoanocs, naiey o naiey He yoapuia, 4moodsvl 3auiumums ceou
coyuanbHbIe 3060€6AHUA, MAK KAK Yiice CUUMANA UX CAMO CODOIl Pa3yMeIouiUMUcA...
Bce éepuynoce na ucxoouvle nozuyuu u edea 3apoousuieeca Hogoe 00uLecneo, 6epHy-
J10Cb K NPUHYURAM 00e3bANHbell CIall, CKAMUGUIUCH 8 CAMOe HACM oAU ee MPAYHOoe CPeo-
Heeexoesve... Ho 3axonvl 3601104uu makoewl, umo 01s mozo, 4modvl pazeueamuvCs
oanvuie, uenoseuecmay npuoémesn ooveounumoca. Coodoujecmeo unousudyanibHocmeil
He umeem HUKAKO020 Oyoyuiezo, ROMoMy Umo OHO He MOMCEm CYuecneosams oe3 copes-
Hoeanuil, 60liH, GOPbLOLL, He3 nobedumeneii U NOOEHCOEHHDIX.

Cneoywouiee nocewjenue COTHEUHON CUCMEMbl HAUIUMU OIUMCATILUMU coce-
0AMU COCMOUMCA, 603MOMHCHO, He paHee, uem uepe3 500-1000 3emuvix nem. Bonaerwo cny-
Yas mMHe, KaK U 04eHb MHOZUM 3eMIIANAM, RPUIIIOCL ¢ HumMu nooduamocs. Ilpagoa s
Y3HA 00 IMOM OYKEAIbHO 3a ROYACA 00 UX OMIEma.

ITo enonne nonamusim mhe ceiluac NPUYUHAM OHU COYIIU 803MONCHBIM HORPO-
wiamucsa moawvko c osoumu. Ho kmo 6b11 mom eémopoii, 2 ne cRpocun u yiice, HagepHoe,
HUK020a 3mozo ne y3naro. bonee ecezo mena yousuno mo, umo unonnanemsane oaxce ne
RBIMANUCH C6A3AMBCA C NPEOCMABUMENAMU 3eMHO20 HAYUHO20 COOOUeCmed, npeono-
YuUmMas 00uWaAmMbCA ¢ Ue106eKOM 0axce He UMEIOWUM 8biCUIez0 00pa306anul.

H monvko ceituac mne cmanu NOHAMHBL MACUWIMAObL 2AYROCMU U fe30apHocmu
Hawux yuénuix. H cosepuienno npae oxazancsa Kozema IIpymkos, 2060ps, umo yuénwiii
— 2mo uenoeeK, KOmMopozo 00120 U 0e3yCReutHo yuuu.
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B cea3u c nosenenuem 6 uHmepreme 601bu1020 KOnu4ecmea haHmacmuiecKux
PAacckazog 0 nocewjeHuU 3emu UHONIAAHEMAHAMU, O0IIHCEH 3AMEMUMD, YN0 CAMU OHU
HUKO020a He NOCewany niaHnen CONHeYHOU CUCMEMbl I HUK020a He ONYCKANUCh HA UX
nogepxnocmyo. Hx obujenue c 3emaanamu 0Cyu{ecmenanoch ¢ HOMOu{bio yCmpoicms,
CO30aI0WUX PeanucmuiecKue u300parcenus, U ynpasiiemsix Hebonbuum unmeJex-
myanpHbIM KOpaodném-pooomom, Haxooauwumcsa Ha opoume Jlynvl. A 6a3oewiii Kopaons
opeiighosan z0e-mo 3a OKPAUHOIL CONHEYHOU cucmeMmbl. 3a noclednue noaeeKka onu no-
Cemuiu COJIHEURYIo cucmemy 064 pasa.

Hao moeii npocvboit ocmasume Ha namame Xoms 0vl Ny206UYY, OHU ROCMesA-
JAUCD, 00BACHUE, YN0 IMA NYy206Uya Ha 3emie ecua fbl 0KON0 MOHHBL, MAK KAK cOe-
NIGHA U3 6EU{ECMEa C NONOHCUMENLHOU ACUMMEMPUEIL ZDAGUMAYUOHHBIX NOoJIell amo-
Mmoe. To ecmov uz moit camoii ""'memnoi mamepuu''. [ymaro, umo ux 36é30Han cucmema
HAX00umca He maK yic 0anNeKo om Hawieil coaneuynoll cucmemol. Mosicem 0vimov 0OUH
— 064 ce6emMoevIx mecaud...

CosepuienHO He0XHCUOAHHO MOA PAdoma NOAYHUNA Y HUX OYeHb XOPOULYIO
OUEHKY U XOM A MHe HACHOAMENbHO He CO8EMO6AIU INM020 0elamby, A 6Ce Jice PeUIUCA
onyonuxoeams eé ¢ 2n106anvnoil cemu. U ecmecmeenno noayuui mo, Ymo u 3aciaysHcu.

Mrue oadice 6 207106y HUKO20a He NPUXOOUTIO, YO YPOGEHD HECEHCECH A 3EMHO20
Hayunozo coooujecmea, max evicox. Ilpae ovin II.U. Koz0a z06opun, umo npusnanue
Moeil meopuu nepeuepkném, Kak nHekoz0a cucmemy Ilmonomesn, npakmuuecku 6co,
mMax Ha3vleaemyio, K6aHmogylo Qu3uKy u Hayunoe cooduiecmeo 0yoem GvIHYHCOEHO
npusnamo eé nceedonaykoi. U ecmecmeenno ono Ha 3mo HUK020a He noiioém. 3emnan
Hayka ewé oecamiu 1em oyoem HaAX00UMbCA 6 NIIEHY CT10BODIYOUS, MAMEMAMUYECKUX
3a0ayxcoenuii u mucmugukayuil. OOHAKo IMO yice He UMeem HUKAKO20 3HAYeHU, No-
moMy umo ¢ oceéoeHuem OnuUNCAuUUX K 3emile NIAHEm COIHEYHOI CUCImeMbl, 0 noce-
uieHuu e€é UHONIAHEMAHAMU CINAHEM U38CCHHO U MOE UMA HEU3DEIHCHO OCIMAaHemcs 6
ucmopuu uenosevecmea.

Tonvko s 06 3mom yrce HUKO20a He Y3HAIO, KAK YeTI0BEK, 603MONCHO HCUBYUUTI
Ccezo0HA cpedu HAac, He 3Haem, Ymo Koz0a-mo oH ovin Horomonom unu Apucmomenem.
Y3uaiom 06 smom monvko nawiu oanékue nomomxu. Takoii nooapok ocmaeuu um opa-
mbaA no pazymy Ha 00HOIl u3 dauxcatinmiux K 3emne, naanem conneunoii cucmemst. Ilo-
oo3pegaro, umo mo 00un u3 cnymuukos Mapca.

3emnan yueunuzauus, HAXOOAWAACA 6 HACMOAULEE 6PEMA HA CAMOU HUIICHEIL
cmynenu UHMeNeKMmyanbHo20 pa3eumus U nPeoCcmagiawan coooil, oaxce He eOuHoe
coobuecmeo, a 6cezo UMb HECKOJILKO 0eCAMKOE CINAil 4e/08eK00OPA3HBIX HCUBON-
HBIX, ZPBI3YUIUXCA 34 PECYPChL, 20€ ewé 00120 Oyoem npoyeemams IKCRIAYAmayus ueo-
6eKa 4e106eKOM, 6ePa 8 CBEPXHECHECINEEHHOE I NOKIOHEHUE UOONAM, CO30AHHbIM Ye-
J106eueckoil panmasueil, He MOJCEM PACCHUMbBIEAMb HU HA KAKUE KOHMAKMbL C 8bICO-
KOpa3eumuimM UHONJIAHENHBIM PA3YMOM, N0 MEHbULEll MePe, HECKOIbKO MbLCAYUTCMUIL.
Ilo kpamkoii u ne ouensv N1eCMHOI XAPAKMEPUCMUKE UHONAAHEMAH, 3eMHOI 1el08eK
Ha OGHHOM mane pazeumun — IMo Mynoe u YRpamoe JHcugomHoe, Komopoe eué 04eHb
007120 Oyoem um ocmasamucs.
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Ilepexo0 om cocmoanus HcueoOmMHoI cmau K pasymMHoMmy coo0uiecmay, npoyecc
upe36bIUaAlinO OIUMENbHBLIL U OONE3HEHHbLI U MOJCEm 3AHUMAMb OM HECKOJIbKUX Mbl-
cauunemuii 00 NOJYMUTIIUOHA 1M RO 3eMHOMY ucuuciaenuto. Bece oeno ¢ mom, umo
Cyuiecmeosanue 6b1COKOPA3BUMbIX YUBUUIAUUI NOOUUHEHO NPUHYUNY QYYHKYUOHUDO-
GAHUSA HCUBO20 OP2AHUZMA HACMONILKO, YN0 NOGEP2II0 Dbl 8 WIOK 6CEX HAWUX IUDepPanb-
Hpix "'npasozawumnukos'’’, cuumarowux, Hanpumep, NOMCU3HeHHOe 3aKniouenue ponee
ZYMAHHBIM YeM CMEePpmMHAA Ka3nov. Xomsa HA camMom Oesle NOMHCU3IHEHHOe 3aKioueHue —
Mo ueyumckoe u 6ecuenogeunoe u30e6amenbCmeo.

Ilpupoode neuzgecmno makoe nonamue KaK HcusHo, a c1€008amMenbHO cMepn-
HAaA Ka3Hb Uil I6MAHA3UA — IMO He YOUTICIE0, d nPOCmoe npepsleanie 00H020 HeyOay-
HO020 36€Ha 6 DECKOHEUHOIl UEenU CYWecme08anua mamepuaibiozo opzanusma. M k no-
HUMAHUIO IMO020, Yen08eK 0y0em uomu euié oueHy 00J120.

Ecnu npeocmasums cebe 603HUKHOGEHUE COOPYIHCECMBA 6bICOKOPAZGUMOIL YU-
GUNU3AUUU C 3EMHBIM YeN06eUeCE0M, MO HA COBEPUIEHO 3AKOHHBIX 0CHOBAHUAX NPU-
WI0CL Obl UCKTIOUUMb U3 HE20 0ZPOMHOE KOJIUYECH 80 UHOUGUOO06, NAPAZUMUDPYIOUUX
Ha oouwecmee. Crooa o6vl nonanu ne moavko 3aecezoamau Dopoca u ousnecmensl, na-
pasumupyroujue Ha odujecmee, HO U MHO2UE NPedcmagumenu, Max Ha3vieaemoii ''ceo-
00001100u6011"" MmeopuecKoil uHmMenIUZeHYUU.

U 3mo ne kakue-mo gpanmasuu, a adcoaIOMHO 00bEKMUBHASA PEATbHOCHb K KO-
mopoii Heu3berHcHo RPUOEm uenoeeuecmeo, KaK moJibKo ROUMEm, Ymo coopyicecmeo ¢
napazumamu 00uecmea HecoOBMeCmuMo ¢ npoyeccom rgonrouuu mamepuu. Tax umo
CmpeMumuca K KOHMAaKmam ¢ UHONAHEMHBIMU YUGUNUZAUUAMU NOKA euwlé He 6 UH-
mepecax uenoseuecmea. Tem 6onee, umo Hu 00HA PA3YMHAA YUBUIUZAYUA He CINAHEM
OnYCKamvca 00 moz2o ypoeHsA HegeHcecmed, 6 KOmopom OHO 6 HACMOoAUlee 6PeMA HAXO0-
oumcs.

A 3mo 3Hauum, Ymo KOHMAaAKMbl 3EMAAH C 6bICOKOPAZGUMBIMU UUSUNUZAUUAMU
mak jce HepeaibHbl, KAK HEPEAIbHO COMPYOHUYECHI80 MYPAGEHHUKA UNU CIal 2amMao-
PUJ1086 ¢ KaKoui-nuodyow esponeiickoil cmpanoi. Yenosewecmey npudémea npoiimu ceoil
nyms camMocmoamensHo u HUKMO He MOJIbKO He fyoem eMeuueamucsa é X00 €20 pa3eu-
mus, HO U 0ajice OMGeUaAmMb HA €20 CUZHAbL, 00 MeX Nop, NOKA OHO He nepecmanem
Pasmaxueams amomuoil OyOuHKoll u denums aiodeil Ha 6ozamuix u 6eonvix. U noxa 0o
€20 co3Hanus He 00IL0Eém RPOCMAan UCHMUNG, YO Ye08€K — YaACHb NPUPOObL U ROHAMUE
coOcmeeHHOCIU MAK dce a0CypOHO, KAK U NOHAMUA 002 U 0eHbZU.

Beow nuxmo ne neimaemca ycmanagnueams uenogeueckue nopaoku 6 cmae oa-
Oyunos unu 6 mypageiinuxe. A npumumugnsle YUGUNUZAUUU 3eMHO20 YPOGHA PA36U-
mus, nPOCMO MeXHOI02u"eCKU He 6 COCMOAHUN NPE000Iemb 0ZPOMHbBLE PACCHOAHUS,
paszoenaruque 36e30vl. Tax umo ne cmoum nadeamvca, Ymo npunemam 3enéuvle ueso-
6euku u Hayyam Hac ymy-pasymy. Kpoeu nponvémcea ewié ouenv mnozo...
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Hacmoawas meopus Haxo0umcs ¢ NOCIMOAHHOU Pa3pabomKe u e€ nocieonss eepcus
6cez0a 0ocmynna 6 uHmepHene no aopecam:
https://yadi.sk/d/F3Hlysk0ZbSkL
https://magru.net/pubs/2082/Teoriya_evolyutsii_materii#l
http://ru.calameo.com/read/001906913a882266783c2
htp:/vixra.org/pdf/1402.0039vP.pdf

Hcnonp3yemast iureparypa:

A. 3uHOBBEB. "OCHOBBI JIOTHYECKON TEOPHUN HAYUHBIX 3HAHUM .
A. 3unoBbeB. " Jlornka BRICKa3bIBAHUHN M TEOPHS BRIBOA" .

A. I'pumaeB. "®oOKyCBI-TIOKYChI KBAHTOBOW TEOPHUH .

A. T'pumaes. "®uTronbku 1 OUPIOIBKH BCEMUPHOTO TATOTCHUS .
C. Cagenbe. "[IponcxoxaeHue MO3Ta, KaK HIUTFOCTPAIIHS TCOPHH
3BOJIIOLINN".
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