OTa kHUra npegHasHayeHa Afs BCEX, UHTEPECYOUWUNXCS

TanHaMu nNpmpoabl./3 Hee Bbl y3HaeTe, YTO camas CTpallHas
TalHa NpMpoAbl 3aKn4YaeTcsa B TOM, YTO y MPUPOAbI HET
HUKaKWUX TanH. MNpupoaa - 3T0 MaTepus, KOTOpas HUKOraa u He
M3 Yyero He BO3HMKamna, a cyuiecTsoBana scerga u oyger
cywectsoBaTtb BEYHO. JTlobble npouecchl, MPOMCXOASLINE B HEN,
NOoAYUHEHbI EAVUHCTBEHHOMY MPUHLMMY, HA3bIBAEMOMY BTOPbIM
3aKOHOM TEPMOANHAMUKK, YTBEPXKAALWNM HEOBpaTUMOCTb
noBbix camMonpoun3BonbHbIX Npoueccos. MNMprupoda npocta u
LOCTYMHa ANSA NOHUMAHUUA JaKe NATUKNACCHUKY HE CUIbHO
0bpeMeHEHHOMY NATEPKaMU MO PU3KKE...

Becenoe AnekcaHap Bacunbesiy, He3aBUCUMbIA COBETCKIAM
nccnefosatenb, GU3NK-TEOPETHK, pOAUNcs 13 MKOHSA
1948 ropa B A. bepesoska, Yuctononsckoro p-Ha, TACCP.
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Anexcandp BECEAOB

VBaxaemblil ynTarTeiin!

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

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

[ Toro uTo OBl OOBACHUTE B IPUPOAE BCE,
JOCTAaTOYHO ABYX 3MEKTPHUYECKUX 3aPsIJIOB.

1. IlpenmucsioBue

" Kakue 061 omkpvimus ne denanucs 6 cpepe KOHKpEemHvlx
Hayk, 014 ux ukcuposanus mpeodyemcs a3viK. /lasrxce uzoopema-
1omca cneyuanvhvle A3bIKU 01 Imozo. Ho eéce onu, maxk unu
unave, NPeononazardm o00uiepasz080pPHLLIL A3bIK, €3 KOmopozo
OHU 6000wie Henonamusl. Bce onmonozuueckue mepmunst, Ko-
mopule mpedyomca 0711 ORUCAHUA IMUX AG/ICHUIL U OMKPbIMUIL,
MozZym 0blmb onpedesieHbl He3A8UCUMO Ol IMUX OMKPLIMUIL U
NOACHEHbl HA NPUMEPAX CAMO20 O0ObIUHO20 HCUMEUCKO20
onvima..." (A.3unoeves. OcHo6bl 102UHECKOT MEOPUU HAYUHBIX SHAHUIL.)

«...Bca xeanénan cospemennan ¢puzuka npeocmaegnaem co-
0011l cniownoe nadyeamenbcmeo.» (P.®einman.)
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Beonroyust MATEPHH

«Q0bluHO HOBbBlE HAYUHbIE UCMUHBL NOOeXHCcoarom He mak,
YUMo ux RPOMUEHUKOG y0ercoalom, HO Yauie makx, 4mo Imu npo-
MUGHUKU NOCMENEHHO 8bIMUPAIOM, d HOB0E NOKOJIeHUEe yCeau-
eaem ucmumny cpaszy». (M.Ilnank.)

CyuiecTByeT 1Ba acnekTa MO3HAHUSA MUPA, TPAKTUYECKUN U
Teopetnueckuil. M ecnu 3eMHasi Hayka B MPAKTUYECKOM aCIIEKTE,
Onarogapsi CTapaHUsIM WHXXEHEPOB MPAKTHKOB, JOCTUTIIA HEKOTO-
PBIX YCIIEXOB - CPEACTBA CBSA3U, KOMIIBIOTEPHBIE TEXHOJIOTHH, KOC-
MOC, TO B TEOPETHUYECKOM ILJIaHE [10 MUJIOCTU OYEHb OOJIBILINX M1CEB-
JMOY4YEHBIX-TEOPETUKOB, OHA JI0 CHUX TOp TOMYeTcs Ha pyOexkax 17
BEKa.

MHorue TexHoloruyecKue npuémsl, pazpadoTaHHbIe KPOIIOT-
JUBBIM TPYJOM MH>KEHEPOB, TPAKTUUECKH OCBOEHBI METOJIOM ThIKA,
0e3 TOHUMaHUsI MEXaHU3MOB JICHCTBHS OYCHh MHOTHX MPOIIECCOB U
SIBIICHUW TIPUPOJIBI, OOBSICHEHUSI KOTOPBIX B paMKax COBPEMEHHOM
Hay4YHOU MapaJurMbl, IPaKTUYECKH HEBO3MOXHBI. I mosTomy Bce
3TU OOBSICHEHUS a0CONIOTHO HE COOTBETCTBYIOT PEAIbHOCTU H
MIPEACTABISIIOT CO00H (haHTACTHIECKHE 00pa3Ilbl HAYYHOTO HEBEXKE-
CTBa U CJIOBOOJTYIHSA.

Jaxe mipu OerioM 3HAKOMCTBE ¢ Teopueil bonboro B3peiBa
n CranmapTHO# Mojzensio Mupo3aHus, TOJBKO COBEPIICHHO 0e3-
TPaMOTHBIN MOKET HE 3aMeYaTh, YTO OHU MPOTHBOPeUaT (pyHaaMeH-
TaJbHOMY MPUHIIUIY 3BOJIOLMA MaTE€pPUH — BTOPOMY Hayaly Tep-
MOJMHAMUKH.

Mopnens atroma Pesepdopmna-bopa, nexamias B ocHoBe CtaH-
JAapTHOM MOJENH, TIO0 CYTH, TPEICTaBIsAET COOOW 3JIeMEHTAapHBIN
BEUHBIH JBUTATENb, KOTOophle [lapmikckas akaneMus HayK HE pac-
CMaTpHUBAET C Mo3anpouuioro Beka. [1o HeBexecTBy OHa MOKET KOH-
KypHUpOBaTh TOJBKO C MOJENBIO MJIOCKOW 3eMJIH, MOKOSIIEHCS Ha
TPEX KUTaX.
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[IceBgoyuéHble - TEOPETUKU BCE HUKAK HE MOTYT MOHATH, YTO
Jt00bIe TEOPHH, OCHOBAaHHBIE HA UJIE€ BEUHOTO JIBUKECHHUS - MOJIEKY-
JSIPHO-KUHETHYEeCKast Wik OpeioBasi TEOPUS CTPYH, MPUHIIUIIAATBHO
HECOCTOSITENIbHBI IO TOW MPOCTOI MPHYMHE, YTO JBUKEHHE — 3TO
BCETrO JIMIITG CIICJICTBUE, & HE IPUYNHA CYIIIECTBOBAHUS MaTEPHUU.

OHU HE MOHUMAIOT, YTO CYIIIECTBOBAHUE SJIEP aTOMOB, COCTO-
SIIIAX W3 OJTHOMMEHHO 3apsDKCHHBIX YAaCTHII, TaK K€ HEBO3MOXKHO,
TaK KaKk OHU HUKOTJ]a He CMOTJIH OBl 00pa30BaThCsl U3-3a CUIT OTTAII-
kuBaHus. M naxke ecnu Obl 3TO BAPYT CTAlO BO3MOXKHBIM, DJIEK-
TPOHBI BCE PaBHO HE CMOIJIM Obl BEUHO BOKPYT HUX BpalllaThCs, U3-
3a MMOCTOSIHHOTO JCUCTBUSA CUJI DJIEKTPUUECKOro MPUTsHKeHus. Benp
IUTAHETHI BPAILAIOTCS BOKPYT 3BE3/1 BOBCE HE M3-3a TOTO, UTO K HUM
MPUTSITUBAIOTCS.

A, Tak Ha3bIBaemasi, Teopus boibiioro B3peiBa, Kak yboroe
nonobue croxxera 6ubmneiickoit kHUTHU beITHS 0 00KECTBEHHOM TBO-
PEHMM MaTepUU U3 HUYETO, BOOOIIE MTPECTABISAET COOOH sspuailiumit
oOpa3zerr TiceBI0HAyYHOTO0 Mpakobecus u mapiarancTsa. [lo cyry,
9TO pyKa PEJIMTUHU B HAYKE U ATO 00CTOATEIHCTBO yXKE CaMo I0 cebe
ABJISIETCS IPU3HAKOM JDKEHAYKH. .. A TO3TOMY COBpEMEHHbBIE TEOpe-
TUKH T10 NPaBY 3aCIy>KUIU 3BAHUS MICEBOYUEHBIX.

Jlst TOTO, 9TO OBl YHUUTOXXHUTH JTIO0YIO TEOPUIO, TPETCHIYIO-
IIYI0 Ha HAyYHOCTh, IOCTATOUYHO HAWTH B HEW OJHO-EAMHCTBEHHOE
IIPOTUBOPEYHE, a B COBPEMEHHON HAYYHOM IapaJurMe UX CTOJIBKO,
YTO OHU YK€ JaBHO MIPEBPATHIIH €€ B TICEBAOHAYKY, OCHOBAaHHYIO Ha
MaTEeMAaTHYECKUX TMOJTACOBKAX U MOJArOHKaX.

OueBuaHbIe (aKThl, JeKalle HA MOBEPXHOCTH U B yIOp HE
3aMeyaeMble NCEeBI0YYEHBIMU MYKaMH, TIO3BOJIAIOT onucaTh Mupo-
3IaHKME TTPOCTOM M U3STHOW TeOpHer, n30aBIICHHOM OT JIFOOBIX MPO-
TUBOPEUYUI U OECCMBICIIEHHOTO HAarpOMOXIECHUNH MaTeMaTHUYECKUX
YpaBHEHUM.
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[Ipupona oka3bpIBaeTCs HACTOJIBKO MPOCTOM M MO3HABAEMOM,
YTO BITOJIHE JIOCTYIHA JJI1 NOHUMAHUS Ja)Xe BOCbMUKIIACCHUKY, HE
OYCHb 00pEeMEHEHHOMY IATEPKAMHU 1O (PU3UKE, TaK KaK Bce €€ MHO-
roodpasue MOKOUTCS Ha JIBYX 3JEKTPUUECKHX 3apsAaax U ABYX dJie-
MEHTApPHBIX B3aUMOJECHCTBUSAX - RPUMANICEHUU U OMMATKUGAHUU .

NMenHO Ha 3TUX MOCTylaTax M BBICTPOEHA Mpearaemas
HIDKE TeOpUs rpaBuTanuu. B €€ 0CHOBY JI€TII0 BTOPOE HAYaIO Tep-
MOJIMHAMUKH W DJIEMEHTAapHAas JIOTUKAa ¢ MUHUMAIILHO HEOOXO/IU-
MBIM HCIIOJIb30BAHHEM MaTEMaTHYECKOTO aIapara KIaCcCHYECKOU
bu3uK.

2. MaremaTuka ¥ pu3n4ecKuit
CMBICJI

Penurno3ubrii 61aroroBeHBIA TPEMET HAYYHOTO COO0OIIIe-
CTBa Mepell MaTeMaTUYECKUMH CHUMBOJIAMHU, OKa3ajl HayKe MeJBe-
JKBIO YCIIYTY, TIPEBPATUB €€ B HEKOE MOI00ME acTPOJIOTUH WITH XU-
pOMAaHTHH, CO CBOMMHU IIIaMaHaMH, MPOPHUILIATEIIAMU U TOJKOBAaTE-
JISIMH.

[To yborum mpeacTaBleHUsIM TICEBA0YUEHBIX-MATEMATUKOB,
NpUpoJa CHavyajla MPOU3BOAUT MAcCy MaT€MAaTHYECKUX BBbIUKCIIE-
HUA U yX MO MX pe3yJbTaTaM HauMHAeT JIEMUTh aTOMBI APYT K
TIpYyXKKe, GopMHUPYsI IUCTHK JIEPEBa WU BOJIOCOK Ha IIKYpe KUBOT-
HOTO.

CrtpeMieHne BBIBECTH W3 MAHUITYJISIIIMN a0OCTPaKTHBIMHU Ma-
TEMaTUYECKUMHU CUMBOJIaMH U (popMysiaMu HeKue (pu3ndeckue uc-
THHBI, TPUBEJIO K U300PETCHUIO TTOHATHI, HE COBMECTUMBIX C 3aKO-
HaMH IIpupoabl. MaTeMaTUKOM, KaK KPAaTKUM SI3bIKOM, MOKHO OIH-
caTh Kakoe-I10o SIBIICHUE, HO OOBSCHUTH €TI0 OHA HE B COCTOSIHUM U
CO31aET TOJBKO MILTIO3HIO TIOHUMAHMSI.
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B omiinunm oT MateMaTuku, B IPUPOJIE HE CYIIECTBYET HHU-
YEero OTPULATEIbHOTO WM MHUMOTO, IIO3TOMY B HEH HET U HE MO-
JKET OBITh HUKAKOW aHTUMaTepuu. [10710KUTETBHBIN 1 OTPUTIATEIh-
HBII 3apsiabl — 3TO MPOCTO MPOTUBOIOJIOKHBIE CBOMCTBA MaTEPHH,
AQHAJIOTMYHBIE, HAIpPUMEpP, MPO3PAYHOCTH U HEMPO3PAUYHOCTH BE-
LIECTB.

U npu o0beIMHEHNH MaTepUaIbHBIX O0BEKTOB C MPOTHUBO-
MOJIO)KHBIMU CBOMCTBAMHM, WX CBOWMCTBA TaK K€ OOBEIUHSIOTCA,
100 KOMIIEHCUPYS, THO0 ycuiuBas Jpyr Apyra. B mpoTuBHOM ciy-
yae, JoOble B3aMMOJECHCTBHUS BEIIECTB C MPOTHUBOMOIOKHBIMU
CBOMCTBaMM MPUBOIUIH ObI K UX (PU3HMUECKOMY UCUE3HOBEHHUIO, UTO
IIPOTUBOPEYUT BTOPOMY Ha4ajly TEPMOAUHAMUKH.

B npupoze HET HU UHTETrPajIoB, HU KBAJPATHBIX KOPHEW, HU
CHUHYCOB, HU Ja)K€ paguycoB U JUIMH. IloTromy 4TO BCce 3TO — naxke
HE Kakue-To (M3NYECKHe BEIMYUHBI, @ BCETO JIMIIb UX YCIOBHBIC
npezcTasieHus. M yxe jer depe3 CTO MOTOMKU OyAyT HOKAaThI-
BaThCSl CO CMEXY Ha/l TaKUMHU "HAay4HBIMHU' TepjaMu, Kak O0030HBI
Xwurrca, 4epHbIe AbIpbl, pyuku Yuiiepa, kotel lllpeaunrepa u npo-
yye NOPOXKACHUS NPUMUTUBHOIO CO3HaHMs. Kak ckazanm ogHaX bl
DWHIITEHH, MaTeMaTHKa —3TO €IMHCTBEHHBIN CITOCOO MPOBECTH Ca-
Moro ce6s 3a Hoc. 1 cam ke Mo yiu B 3TO BisiasICs.

I'paBUTaLIMOHHBINA KOJUIANIC U AKKPELMs, KaK IOJHATHE ca-
MOT0 ce0st 32 BOJIOCHI I 00ph0a HAHAWCKIX MATbYMKOB, BobImoi
B3pBIB, KaK 00’KECTBEHHOE TBOPEHUE MATEPHH M3 HUYETO, MOJICKY-
JSPHO-KWHETUYECKast TEOPHsl U TEOpHUsl CTPYH, Kak yoorue obpas-
YUKW BEYHOT'O JIBUTATelNsi 1 MHOXKECTBO IPYrUX aOCypIHBIX U Oec-
CMBICJICHHBIX THIIOTE3, BEIBEICHHBIX U3 MaTEMaTHUYECKUX Mpeodpa-
30BaHMI, CO BPEMEHEM HaBCErJa UCYE3HYT U3 HAyKH.

Benp HeyauBUTENbHO, YTO TeOpUs OONBIIOTO B3PHIBA, KaK
00’KeCTBEHHOE TBOPEHHE MAaTEPHH U3 HUYEro, ¢ OONBIION OXOTOM
ObUIa IpU3HAHA PEIMTHO3HBIMU Mpakobecamu Batukana.
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Henp3s oTpunate TOro, 4ro MaTeMaTHYeCKU MOXHO Mpea-
CKa3aTb HACKOJbKO YBEIUYMUTCS JUIMHA HKEJIE3HOM JIMHEHKHU MNP
MUJUTMOHE TPaaycoB, HO 00CYXJaTh MPU ITOM €€ CBOWCTBA MOTYT
pa3Be UTO yMaJUIIEHHbIE, TOTOMY YTO HM IPU TaKOW TeMIeparype
OHa MPOCTO HE CYLIECTBYET.

OpnHako, HECMOTpPS Ha 3TO, NMICEBAOYUYEHBIE BIIOJIHE CEPbEIHO
OIHCHIBAIOT, HATIPUMED, YEPHBIE JIBIPHI, KaK OyATO YK€ MOLTyIaan
UX COOCTBEHHBIMHU PyKaMH, TOBOPAT 00 aKKpelnH, KaK MaJIeHuH Ma-
TEpUU caMoil Ha ce0s, KaKk OyITO Y€ TOJHUMAIIH ¢e0s1 32 BOJIOCHI.

OnrcaHust pa3IMYHBIX MAPATIOKCOB, HEOOBICHUMBIX d(hdek-
TOB U SIBICHUH, SIKOOBI CYIIECTBYIOIIUX B IMPUPOJIE YK€ JaBUHON
JBETCS C SKPAHOB OOJIBIIMHCTBA TEJIEKAHAJIOB U IPEBPATUIIOCH B J10-
XOJIHBIM OM3HEC Ha HEBEKECTBE OOBIBATENCH U TaK HE CUIIBHO 00pe-
MEHEHHBIX CIIOCOOHOCTHIO K MBITIUIEHUIO. M1 camoe cTpaiirHoe, 4To
JlaXe B Cpeie NICEBIOYUYEHBIX HEBEXKECTBO YK€ JOCTUIIIO TAKOU CTe-
MIEHU, YTO MHOTHE U3 HUX BEPAT B OOra, a HEKOTOpHIC Jaxe U HE
CKPBIBAIOT 3TOTO.

Bbonee Toro, B HEKOTOPBIX y4EOHBIX 3aBEICHUSAX Y)Ke Jena-
I0TCS TOTOJ3HOBEHUS! yupenuTh Kadenpsl OorocnmoBus. 1 s He
YIUBIIIOCH, YTO B CKOPOM BpPEMEHU JOHAET ouepeb U JJO BO3POKIE-
HUS cBATenei nukBr3unun. Co3aas cebe 00KKa 10 UMEHH "MaTe-
MaTuKa', MCEeBAOYUYEHBIE YK€ HECKOJIbKO CTOJETUW BOIAT CaMHX
ceOst 32 HOC, JTa)e He M0I03pEeBasi ATOTO.

3Hasi, 4TO JABAXKIBI [BA — YETHIPE W HArPOMOXKIas APYT Ha
JIpyra Maccy MHOTOATQXKHBIX (OpPMYJ, JIETKO HAmucaTh BIIOJIHE
HAyYHYIO CTaThIO O KAKOM-JTN00 GU3NYECKOM SIBJICHUH, JaXKe HE TI0-
HUMas ero (GU3NYecKoro CMbICia U TEM HE MEHee, CO3/1aB B IJla3ax
0ObIBaTeNsl MIUTIO3UIO BEICOKON HAYYHOCTH.

N 5Ty ninmro3urio JIErKo NOAKPENUTh TPOCTOM MPOBEPKOM Ma-
TEMaTUYECKHX BBIKJIAJIOK OOpPATHBIM JEHCTBUEM — Pa3eliuB YEThIPE
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Ha JIBa, TaK KakK JIIoOble MaTeMaTUYeCKUe JI0Ka3aTeIbCTBA MIPeICTaB-
JSI0T cOOOM TaBTOJOTHH, YKIIaJbIBAIOIIUECS B MPOCTYIO GOpMYIy:
"MBaXK/Ipl JBa PaBHO YETHIPEM, IIOTOMY UYTO YEThIpe, AeNEHHOE Ha
nBa, paBHO nByM". M BOT Ha MOJOOHBIX TaBTOJIOTHSX BBICTPOEHBI
MPAKTUYECKH BCE, TAK HAa3bIBACMbIC HAYYHBIC TCOPHUH.

[TyOnuKysICh B CBOUX PELEH3UPYEMbIX HAYYHBIX U3JAHUSIX,
Ky/ia 3aKpBIT JOCTYI CBEKEH MBICIH M OECKOHEYHO IIUTUPYS TeHU-
AIbHBIE BBICKA3BIBAHUS JPYT JIPyra, HAYYHOE COOOIIECTBO MpeBpa-
TUJAach B CEKTY MOCPEACTBEHHOCTEH, COCTOSIIYI0O B OCHOBHOM M3
JI0JeH, YMEIOUMX JIMIIb BUPTYO3HO MAHUITYJIHUPOBATh IUpaMH,
0co00 HE 3ayMBIBasICh HaJ MX (Pu3nueckuMm cMbIcioM. M maxke
MMEET MECTO COBEPIICHHO OpeoBOe€ MHEHHE, UYTO 4YeM abcypaHee
TEOpHs U YeM OOJIbIIIEC B HEH MaTeMaTUKH, TEM OHA TeHHAJIbHEE.

3a4aTOYHOE COCTOSHUE JIOTUYECKOTO MBIIUICHHUSI BCETrO
HAyYHOTO COOOIIECTBA, ABJISETCS MPUYUHON TOTO, YTO TICEBAOYUE-
HBIC HE B COCTOSTHUM 00JIee WM MEHEee MPaBAI0noI00HO 00BICHUTH
CYTH Ja’K€ OUYEHBb TIPOCTHIX SBICHUN TPUPOJIBI.

C noMoipo MaTeMaTHKH HEBO3MOXHO OINHUCATh JJaXe Mpo-
CTYIO OKPY>KHOCTh 4epe3 e€ AMuaMeTp, IOTOMY YTO BEJIMYUHBI 3TH -
HECOM3MEPUMBI. XOTs C IPyroi cTopoHbl yuciio [1u mpexpacHo 00b-
SCHSET IT0YEMY B PUPOJIE HE MOKET OBITh 3JIEKTPUUECKU HEUTPaIIb-
HBIX MaTepUATBHBIX 00bEeKTOB. OHAKO MCEBIOYYEHBIE ITOTO KaK-
To He 3ameTwid. JIroOoil MarepuanbHBII 00BEKT Bcerna Oyner
UMETh HEKOTOPBIM M30BITOYHBIN 3JIEKTPUUECKUH 3apsii, 00yciIoB-
JICHHBI UMEHHO C(hpepruecKOil METPUKOI BCEICHHOM.

Teopus bonsioro B3psiBa, HanpuMep, pa3padoTaHa Ha MPHU-
MUTHUBHOM SKCTpAIoJIsLMU, TaK Ha3bIBAEMOro pa3OeraHus rajak-
THK, OIIMO0YHO 00bsICHEHHOTO A pexTom lommiepa. YauteiBas ro-
PHU3OHT BUAMMOCTH BCEICHHOM ¢ 3eMJIM U KCTpaIronupys pazoera-
HUE TaJIAKTUK, MCEBIOYUYEHbIE 'TE€HUAJIbHO" BbIYMCIWIH, yTO 14
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MUJTMAP/IOB JIET Ha3a]] BCeJICHHAs MTpeicTaBIsuia co0oii 6e3pa3mep-
HYIO TOYKY ¢ O€CKOHEUHOU MacCoi, KOTopasi, 0 HETIOHATHBIM TIPH-
YHHaM BJPYT B30pBaJIaCh...

Boob6mie-To, B Hayke 3a0myxaeHus Obutn Bcerna. Muorma
OHH JUJTMJIMCh CTOJIETHSIMH, a MHOTJA U ThICAYMICeTUsIMU. JIF0ObIe
HAy4YHBIC YKCIIEPUMEHTHI BCET/Ia TUIAHUPYIOTCS TAaKUM 00pa3oM, 4To
OBl IOTYYUTh KaKHE-TO 0KUJIAEMbIe, Pe3yIbTATHI.

W ecnu monydeHHbIE pe3yJabTaThl PACXOIATCS C OXKHJae-
MBIMH, BO3HUKAET COOJIa3H MOAKOPPEKTUPOBATH UX KaKUM-HUOYIb
OueHb BaXXHbIM Kod(dduumentom. Ilpuaymars, HanpumMep, KaKyro-
HUOYb "mocTostHHYIO bonbpiiMana" miam n3o0pecTr Kakor-HUOYIb
"MpUHINATT HEONPEAEIEHHOCTH , YBEKOBEUHB CBOE MMSI B MCTOPUH
HAYKH U 3aKPETHB B HEW CBOM 3a0ITy>KICHMUS.

B mpupone, B oTIHYHH OT MaTEMaTHKH, HE CYIIECTBYET HU-
KaKUX MapajUIeNbHBIX MPSMBIX, IOKA3aTeIhCTBO TEOPEMBI O KOTO-
PBIX MOAPOOHO pa3OupaeTcst B LIKOJBHBIX YUeOHHMKaX, JIIOObIE JIU-
HUM B HEN Bcerja nepecekarorcs. Jlaxke CBET HE MOKET JIBUTaThCs
MNPSIMOJIMHEHHO, TOTOMY YTO B MPUPOE NPSIMbIX JIMHUN MPOCTO HE
MOJKET CYLIECTBOBATb.

K HacTodiemy BpeMeHH! TakKMX MaTeMaTUYeCKUX 3a0TyxKie-
HUH 1 IPOTUBOPEUNH B HAyKe HAKOMMIOCH CTOJIBKO, YTO HEKOTOPHIE
MICEB/IOYUEHbIE Pa3yBEPUBILNUCH B BO3MOXKHOCTU IIO3HAHUS MpU-
POJIbI, TOITYCKAIOT CYIIECTBOBaHUE Oora.

U yxe ocobo nepemyapeHHbIe "TeHUH" OT IICEBIOHAYKH ITbI-
TAlOTCS MPOJABUIaTh 'TEOPUHU', OCHOBAHHBIE HA CPEIHEBEKOBBIX
MPEACTABICHHUSIX O TOM, YTO "JIydH 3peHUs" MCXOJAIT U3 IJ1a3, a 3Ha-
YUT pe3yJbTaThl Hay4YHbIX HKCIEPUMEHTOB HAIpPSIMYIO 3aBUCAT OT
TOTO, CMOTPUT HAa HUX HIKCIEPUMEHTATOp WM CIy4allHO OTBEp-
Hyacs. Hago monarars, uto B (hopMyniax CKOpO MOSIBUTCS HOBBIH,
Jlocese HEBUIAHHBIN 4ieH - HaOmonarelb. M BO3MOXKHO €ro aaxe
OOBSBAT HOBOW MHUPOBOIM KOHCTaHTOM.
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Ecnu Obl yenoBek He KMMeJ OPraHOB 3pEHHUS, TO BIIOJIHE
MorJa Obl MOSABUTHCS TEOPHUs, YTBEPIKAAIOIIAsl, YTO CKOPOCTh 3BYKa
HEBO3MOKHO IMPEBBICUTh. I TEOPETUKH C YMHBIM BHAOM PacCykK-
Jany ObI 0 TOM, YTO Y JIETSIIETO CaMOJIETa HEBO3MOKHO ONPEEUTh
CKOPOCTb ¥ KOOPJIMHATY OAHOBPEMEHHO U IIO3TOMY OH SIBJISIETCS HE
MaTepHaJIbHBIM TEJIOM, a BOJIHOW U MpocTo "pa3Mazan’ mo Hedy...

Bo3bMéM uist mpuMmepa npoctyio Gpopmyiny, E=mc? u mycts
KTO-HUOY/Ib U3 TICEBIOYUYEHBIX MONPOOYET OOBSICHUTH (HPU3HUECKHIA
CMBICJ KBaJ[paTa CKOPOCTU cBeTa. YTO MOTYyYUTCS, €CIIU YMHOXKUTh
CKOPOCTb Ha CKOPOcTh? IT0 uto, 9*10'® KBampaTHBIX KMIIOMETPOB
B KBaJ[PaTHYIO CEKYHIY??

W Takux ndmncycos, M0 MUJIOCTH MaTeMaTUKOB B (pusmke
peocTaTouHo. J[ocTaTOYHO BO BCSIKOM ciy4ae JJisl TOro, 4TOOBI
IIPEBPATUTH €€ B IICEBJOHAYKY. 1 camoe cTpaliHoe B 3TOM TO, 4TO B
TOJIOBBI CTYJIEHTOB YK€ 0oJjiee cTa JIeT IO BUAOM BBICOKOW HayKH,
"BTIOXMBAIOT", 10 CYTH, HOBYIO IICEBIAOHAaYy4YHYyI0 cucrtemy lItomo-
Mmesl.

XoTs 3a0Ty’KJIEHHE B TEOLIEHTPU3ME, ObUIO HE OT TIIYIIOCTH,
Bellb JJS TOrO, 4TO Obl YBUIETb, YTO 3€MJIsl JABHXKETCS BOKPYT
CounHia, Hy’)kHO *UTh Ha ConHue. [IoAToOMy B UCTOPUU HAYKU CH-
crema [ITomomess octaHeTcs Kak HEM30CKHBIM M 3aKOHOMEPHBIH
3Tal Hay4HOT'O IIO3HAHMSL.

A BOT KBaHTOBas ()M3MKA, TEOPUSI OTHOCUTEIILHOCTH, IPaBU-
TAIIMOHHBIN KOJIIAIIC, YEPHBIE IBIPHI, YK€ B HEAAIEKOM OyIyriem
pa3aensaT cyab0y MHOTOUHCIIEHHBIX TPAKTATOB CPETHEBEKOBBIX CXO-
JIACTOB O KOJHMYECTBE YepTed WJIM aHTeJoB Ha ocTpue Uribl. OHu
HUKOTI'/Ia HE MOJTy4aT MOATBEPKIACHUS U Pa3BUTHUS, TaK KaK SIBISIIOT
co00i1 cBHUIeTENbCTBA OTKPOBEHHOM TIYIIOCTH U HAYYHOTO HEBEXKe-
CTBA...
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3. OCHOBHOI1 3aKOH IPUPOAbI

Ctporo roBopsi, HUKaKMX 3aKOHOB B NIpPUPOJE HE CyIIIe-
CTBYET, IOTOMY YTO 3aKOH - 3TO IPOCTO JIOTOBOP O MpaBUJIaX B3au-
MOJCHCTBUSL MEXIY KaKUMHU-THO0 CyOBEKTaMH, B KOTOPOM OroBa-
pUBAIOTCS CAHKIIUU 32 UX HAPYIICHHE, a TaK KE MEXaHU3M X BBISB-
nenus. Ho Tak kak B MpHUpoJe Bce B3aUMOJCHCTBUSL 00YCIOBICHBI
UCKJTIOUUTENIFHO CBOMCTBAMHU CAMUX B3aUMOJICHCTBYIOIIUX MaTEPH-
QITBHBIX 00BEKTOB, TO HU B KAKUX 3aKOHAX OHA HE HYXKIAeTCS.

[TpocTo HEKOTOPBIEC XapaKTEPHBbIE OCOOCHHOCTH B3aUMO/ICH-
CTBUM, JTIO1U 111 ce0s1 GOpMYyIHUPYIOT B BUJIE 3aKOHOB. A, cliefioBa-
TEJIbHO, BCE OTKPBITHIE TCEBAOYYEHBIMU 3aKOHBI, SBIISIOTCS BCETO
JUIIb KOHCTATAIMSIMHU KaKUX-TUO0 (hakTOB, KOTOPHIE TOJIBKO OITH-
CBIBAIOT KaK MPOUCXOJISAT KAKHE-TO SIBIICHUS, HO HUYETO HE TOBOPST
0 TOM, TIOYEMY OHH MTPOUCXOJAT TaK, a He HHAUe.

B cuny Toro, 4ro mo0ble B3aMMOACHCTBHUS MaTepHaIbHBIX
00BEKTOB OJIHO3HAYHO OMPENEISIOTCS X CBOMCTBAMH, TO HUKAKUE
HapyIIeHUs, HEONPeAeIEHHOCTH, HEOObIYHbIC A (PEKTHI W T1apa-
JIOKCBI B IPUPOJIE CYLIECTBOBATh HE MOTYT.

Korna neonpenenéHHOCTh BBOAUTCS B IPUHIUI, HAYKa yMU-
paeT ¥ MpeBpaIaeTcs B IPUMUTUBHYIO PEIIUTHIO, OT KOTOPOU OAMH
JMIOB IIar 0 MPUHIMIIA HEMO3HABAEMOCTH, MO3BOJISIONIEM HECTH
m00yro 9yiih. OrpaHUYeHHOCTh OMUCAHUS PEATbHOCTH MaTeMaTH-
yeckMMHU (opMyJaMy IpUBeEia K TOMY, YTO ICEBIAOyYEHBIE-TEOpe-
TUKU HACOUMHSIM TaKOE€ KOJUYECTBO OECCMBICICHHBIX TEPMUHOB H
HECYUIECTBYIOIINX B MPHUPOJIE CYIIHOCTEH, YTO CAMHU YK€ HE MOTYT
B HUX Pa300paThCs.

3T0 pa3iuyHbIe MOCTOSHHBIE, KaK IPaBUTAIlMOHHAS, TIOCTOSH-
Has [Inanka, moctosHHas bonbliMana 1 emi€ nenas Kyda pa3inyHbIX
KOHCTaHT, KOTOPBIMH TEOPETHKH pa3MaxMBaIOT Ha BCEX MEPEKPECT-
Kax M 0e3 KOTOpBIX, 0 UX MHEHHUIO, He MOrjia Obl CYIIeCTBOBATH
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BcesneHHas. OHaKo BCE 3TU MOCTOSIHHbIE OKA3bIBAIOTCS TAKUMH HE-
MOCTOSTHHBIMHU, YTO MOCTOSIHHO HY)KJIAIOTCS B YTOUHEHUAX. ['paBu-
TallMOHHYIO MOCTOSHHYIO, HanpuMep, yTouHsu yxke 11 pas. U sto
emé He mpenen, MoToMy uto Ha JIyHe OoHa OKa)KeTCsi COBEPIICHHO
JIPYTOM.

N3-3a 0OBIBATENBCKOTO MPEACTABICHUS O MEXaHU3Max IpH-
POAHBIX }IBJIGHI/Ifl, COBPCMCHHBIC TCOPCTUKU OG’LHCHHIOT HnX, Kak
IIPaBUJIO, 3aJ0M Halepén, IepeBopaynBas BCE C HOI HA TOJOBY U
nyTas IPUYMHBI CO CIEACTBUSIMHU.

Benp naxke 3a HampaBlieHHE AJIEKTPUUYECKOTO TOKA B (hH3HKE
JI0 CUX TOp MPUHUMAETCS JIBUKEHHE HE OTPULIATEIbHbBIX, KOTOPhIE
npeo0aaroT B HAIIeH 00JaCTH BCEJICHHOM, a MOJOKUTEIbHBIX 3a-
psnoB. To ecTb MPOTHBOIOIOKHOE peaIbHOMY, UTO MIPUBOIMT K a0-
Cyply U ITyTaHHIIE IpH OOBSICHEHNH, HaIIpPUMeEp, IPUHIUIA PaOOThI
MOJYIIPOBOTHUKOBBIX TPHOOPOB.

A yborue npencTaBieHus 0 IPUPOJIe TPABUTALMH, TTO3BOJIHIN
TEOPETUKAM COCTPSTATh TAKYIO HEJEMYyI0 M 0€3rpaMOTHYIO TEOPHIO
o0Opa3oBaHus 3BE3/1 U IUIAHET, YTO IO TIYIOCTH OHA 3aTMEBAET pac-
CKa3bl 3HAMEHHUTOT 0 OapoHa MIoHXray3eHa O BHITACKUBAHUH CAMOT'O
cebst 3a BOJIOCHI U3 O0JOTA.

Ho cambimMu npemMyunmu 3a07yKIEHUSIMH B COBPEMEHHOMU
(du3uKe SBIAIOTCS MOHITUS MHEPLIMOHHON MM MHEPTHON Macchl U
3aKOHA COXPAHEHMS DHEPIHM, KOTOPBIM IO CUX MOP CTUMYIHUPYET
HEYTOMUMYIO JIeATEIbHOCTh OTPOMHON apMHUU U300peTareneil Beu-
HBIX JBUTATEIICH.

[Tocnennue cTO JIET TOWCTHHE 'yMOIIOMPAYUTEIHHOTO"
B3JIETA HAYYHOMN MBICIIH, XapaKTePU3YIOTCs MPEeHEOPEKEHUEM T1CEB-
TOY4EHBIMU-TEOPETUKAMH OCHOBOIIOJIATalOIIUM PUHIIUIIOM Hay4-
HOTO TTO3HAHUS - TaK Ha3bIBaeMoi OpuTBOi OKKama.
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N Bce »TO mpuBENO K TOMY, YTO HayKa C FOJIOBOM yTOHYJIA B
Mycope 0eCCMBICIIEHHBIX TEPMUHOB M IOHATHH, YTO YK€ HE B COCTO-
SIHUU OOBSICHUTD JJaXKe TaKUX, B OOIIEM-TO MPOCTEHIINX BEIIel, KakK
TpPEHHE UM MarHUTHOE TIOJIE.

4. CrTpoeHmne aTomMa, rpaBUTAIMS
U TEMHAsi MaTepus

st Toro, 4ToOBI CO37aTh YTO-TO MPETEHIYIOIIee Ha CTPOii-
HYIO U JIOTUYECKU HEMPOTUBOPEUUBYIO TEOPHIO, B TIEPBYIO OYEPEh
HEO00XOIUMO OIHO3HAYHO OTNPEAETUTh OCHOBHBIEC TOHSTHS.

Benp TepMuHBI U OIpenencHUs NPHUAyMaHHbIE MCEBAOYYE-
HBIMHM HACTOJIBKO TYMaHHbI U MHOT'OCMBICJIIEHHBI, UTO CJIOKHUTb W3
HUX 0oJiee UM MEHEee MPUEMIIEMYIO KapTHHY IPUPOIBI IPOCTO He-
BO3MO>KHO. [Ipexie Bcero Hy’)KHO OIIPEIEIUTh CaMOE€ OCHOBHOE T10-
HSTUE —3TO NOHATHE Mamepuu. CylIeCTBYET OU€Hb MHOTO OIIpe/ie-
JICHUI MaTepuu, COUMHEHHBIX GunocopamMu U NCEBAOYUEHBIMH, HO
MBI, pYKOBOJACTBYSCh OpuTBOii OKKama, BO3bMEM caMO€ KOPOTKOE.

Mamepus —3mo mo, umo cyujecmeyem 6 npupooe.

JIroOble MaTepHabHbIC PEAMETHI MOXHO, 110 KpaliHel mepe,
noulynarh, 100 MPOCTO MalbLAMH, JUO0 C MOMOIIBIO MPHOOPOB.
Jnis Havasa 3Toro OyneT BIIOJIHE JOCTATOYHO, HO B AaJIbHEHIIIEM 3TO
OTIpeieIeHue MOXKHO OyJIeT YTOUHUTb.

Matepuss ©MeeT 4acTUYHOE CTPOEHUE U MOXKET APOOUTHCS
O0eckoneyHo. U cnepoBaTenbHO €€ CBOWCTBA Ha JIIOOOM YpOBHE
CTpoeHHs OyAyT COBEPIICHHO OJJUHAKOBBI.

Crnepyroumm 1maroM JaJuM ONpPEeTIeHUe TaKUM MOHSTHSIM,
KaK 4acTHIla, aTOM U BELIECTBO.

Inemenmapnas wacmuya —3mo nycmomesnoe Mamepuaib-
Hoe o0pazoeanue, cocmoauiee u3 cy03INeMEeHmMapHbIX YACMUY,
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umeloujee 6 OnPeOeNEHHbIX YC106UAX HeUSMEHHbLe ceolicmea. Ya-
cmuybl Mo2ym 00vedunsmoscsi 6 amomvl. [louemy nycmomenoe, 6y-
dem 00bACHEHO HUdICE.

Amom — 3mo nycmomenoe mamepuanivnoe oopazosanue,
cocmosuiee U3 I1EMEHMAPHBLIX YACMUY, MAK Jce umerouiee 6
ONnpeoeéHHBIX YC08UAX HEeUIMEHHbIe C8olcmea. Amombl mMocym
00beOUHAMbCSL 8 MOJIEKYIbL.

Dnemenm —Imo mamepuanvhoe 00pazosanue, cocmosnuiee
U3 00UHAKOBBIX AMOMOG UU MOTEKYIl, MAK Hce 8 ONPEOeIEHHbIX
YC08UAX UMeIoujee Heu3MeHHble C6OUCEA.

Bewecmeo —ymo mamepuanvroe oopazosanue, cocmosuiee
U3 PA3IUYHBIX AMOMOE U MOJIEKYl, MAK JHce 8 ONPeOeEHHbIX
YC08UAX UMeIoujee Heu3MeHHble C6OICMEa.

CrpoeHue BelecTBa Haiiei (ceemiori) 00JIaCTH BCEIICHHOU

nmoka3aHo Ha pucyHke (puc.l)

' ! ! mm- ; Cam aToMm 1oKa3aH CepbIM IIBe-
TOM, JJIGKTPOHBI — Oe€JbIM, a

* “.* ar# { MIPOTOHBI - YESPHBIM.

ATOMBI TBEPIBIX TEI H

KUJIKOCTEH  pacroJiararoTcs

BIUIOTHYIO JIpyr K JApyry, a
3JIEKTPOHBI U MPOTOHBI, B MPO-

MEXYTKaX MEXIY HUMH.

ATOMBI ra30B M3-32 IPEOOIATAOIINX CUJT OTTAIKUBAHUS, pac-
MIOJIaral0TCs Ha HEKOTOPBIX PACCTOSHUAX APYT OT APyra.

IIpumeuanue! Mooenv amoma Pezepghopoa-bopa, na komopoit
nocmpoena Cmanoapmuas mooenv Mupo3oanus, npeocmasiaiouian
co0oil ananoz 6euH020 Oguzames, NPOMUBOPEUAULE20 OCHOBHOMY 3d-
KOHY RpUpooObl - 6mMopomy HaA4axy mepmooOuHamMuKu, 30eco He paccmant-
pueaemcs.
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Crnenyromum IyHKTOM OIIPENENsIeM IIOHATUS C60CME Mame-
puu. JItoOble MaTepualibHble 0OBEKThI BCETJa XapaKTepU3YOTCs Ka-
KUMHU-JIN00 cBoicTBamMu. Bo3pMEM 11st mpumepa crekno. CTekIo,
KaK U3BECTHO, 00J1aJIaeT CIOCOOHOCTHIO MPOMYCKAaTh CBET U ATY €ro
CHOCOOHOCTH MJTM CBOMCTBO, MBI Ha3bIBa€M MIPO3PAuYHOCTHIO.

Ho cymecTtByer 1u npo3padHOoCTh B IPUPOJIE, KAK MaTeprallb-
Hast cymHocTh? Het, koHeuHo. OHa cylecTByeT, HO He Kak (Hu3u-
YyecKasi CyIIHOCTh, a TOJIBKO KaK XapaKTEPUCTHKA JTOBOJIBHO OO0JIb-
1IOr0 Kjacca BEIIECTB, MPOIYCKAOIIUX CBET. A pa3 OHa Cylle-
CTBYET, KaK HEKasl XapaKTEPUCTHKA WIH CBOMCTBO, TO TOLILYINATh €&
HEBO3MOKHO. MO>KHO MOLIYIIaTh CaMO CTEKJIO WIIM alIMa3 WU J1aXKe
BOJZY, a BOT IIPO3Pa4YHOCTb HUKAaK HE IMOLIYAEIb.

Hayxka y>xe gaBHO 3acTpsijia B 9TOH JIOTHYECKOU JIOBYIIKE U 110
CHX TIOp HEe MOXKeT U3 He€ BbIOparhcs. M Ha 3TOM moYBe yKe BbI-
pOCIH Lieble TICEBAOHAYYHbIE HAIIPABJICHNUS, TAKME KaK KBAaHTOBAs
¢u3uKa, KOCMOJIOTHS U TEOPUS OTHOCUTEIBHOCTH.

Kak MBI y)xe onpenenuiin Bbllle, IPO3pavyHOCTh —3TO CBOM-
CTBO cTekma. M ecrecTBeHHO, YTO JIF0OOE CBOMCTBO CYIIECTBYET
TOJIKO C TeM OOBEKTOM, KOTOpOe OHO Xapakrepusyer. CienoBa-
TEJIBHO, C60UCHE0 —IMO MOIbKO XAPAKMePUCmuKa u Gu3ndeckoi
CYIIHOCTBIO HE SIBIISICTCSL.

W3-3a HEMOHUMAaHUSI ATOTO MPOCTOrO (PaKTa, B HAYKE CIOKH-
JIOCh COBEPILIEHHO U3BPAIIEHHOE U (PaHTACTHUYECKOE MPE/ICTaBIICHHUE
O MOHATUY FHepeuA. DHEPTUs —ITO CBOMCTBO MAaTEPUAIILHOIO Tela
coBepmaTh paboTy. ITO camoe MPOCTOE M KPaTKOe OIpeesicHHe
JHEPruM, KOTOpas TaK XkKe, KaK U MPO3PavyHOCTb, SABJIACTCSA XapaKTe-
PUCTHKOM MAaTE€pHAIBHOTO Tela M MOXET CYyIECTBOBaTb TOJIBKO
BMECTE C HUM.

OnHako crekyJsLuy CeBJOYUYEHBIX Ha TEMY SHEPruH, 00y-
CJIOBJIGHHBIE TTOTOJIOBHOM JIOTHYECKOI 0€3rpaMOTHOCTBHIO HAYYHOTO
cooOuiecTBa, OyKBAJIbHO 3aIl0JIOHUIN HAYKY.
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Axkanemuk Py6akoB, HanpuMep, CephE3IHO CUUTAET, UTO €CIIN
B35Th 00JACTh MPOCTPAHCTBA M 3aKayaTh TyJa SHEPTUI0, TO 3Ta
sHeprus, Oyner OeCKOHEYHO YBEIMYMBATHCA U B PE3yJbTaTe BO3-
HUKHET HOBasl BCeJICHHas!.

OpHaKo 10CTaTOYHO 3aMEHUTH TEPMUH "dHEprusi” Ha 0ObIY-
HOE CJIOBO "CIIOCOOHOCTH" MIJIM CBOMCTBO cOBepuIaTh paboTy, Kak
"Iypb KaXXJ10ro craHeT ouyeBujHOM . [lo MHEHHMIO y4€HOTO JI0Aa,
SHEPTHUs —3TO HEUTO BPO/JIE YIABIOKH YEITHPCKOT0 KOTA U3 U3BECTHOM
cka3ku Kappoiia, koTopas Moriia CymecTBoBaTh OTAEIBHO OT XO-
3sIMHA.

EnuHCTBEHHBI MOTOK SHEPTUU MOCTYMAOIIUNA HA 3EMIII0 —
3TO MOTOK COJIHEYHOTO M3aydeHus. Ho Tak kak sHeprus —3To BCEro
JMILIB CBOMCTBO MAaTEpUH, TO COJIHEUHBIM CBET — ATO U €CTh IOTOK
MaTepHaJIbHBIX YaCTHUI] CIIOCOOHBIX COBEPILATH paboTy.

W 3TOT, 1EMCTBUTENBHO KOJIOCCAJILHBIM MOTOK YaCTHUI[ COM-
HEYHOTO M3ITy4eHHs1, COBepIIasi paboTy, MUJUIMOHBI JIET MOAJIEPHKH-
BaeT Ha 3eMJI€ ONTHMAJbHYIO TEMIIEpATypy, HE JaBas €il IpeBpa-
TUTCS B JIEASHYIO TIbIOY. 1 TOTBKO HUYTOXHYIO YacTh 3TOTO U3IY-
YEHUSI YeJIOBEK HayuuJICs B MMOCIIEIHEE BPEMsI MCIIOIB30BaTh JUIsl TIO-
Jy4YEHHS SJIEKTPUUECKOT0 TOKa ¢ MOMOUIbIO COJTHEUHBIX OaTapei.

Ha sToM MBI OKa OCTaBUM SHEPTUIO B MIOKOE U MONpodyeM
pazobpaThcs ¢ paboTOi.

Yro ke 310 Takoe, pabora? Eciu MBI YypOHUM YYT'YHHYIO
TUPIO0 Ha KYCOK IUIACTUJIMHA, OHA PACIUIIOLIUT €ro B JIENEmKy. To
ecTb (hopMa KycKa IUIaCTHIIMHA U3MEHUTCS. BOT 3TO M3MeHeHue u
ecTh paboTa. B coBepmiennu paboThl Bceraa y4acTBYIOT, KaK MHHU-
MyM JIBa MaTepUalbHbBIX T€Ja, YTO MPUBOIUT K U3SMEHEHUIO COCTOS-
HUS WIA OJTHOTO U3 3THUX TeJl, MJIK 000HX.

[ToaTomy pabora — 3TO BCerja M3MEHEHHE COCTOSIHUS WU
OTHOCHUTEJIBHOTO IOJIOKEHMSI TEN, y4acTBYIOIIMX BO B3aWMOJEH-
CTBUH.
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Ho 00bI4HO TOBOPSAT, UTO SHEPTHUS THUPU MPOU3BEIa padoTy
1o M3MEeHEeHHI0 (popMbl Kycka miacTwinHa. M 3ta BecbMa pacmpo-
CTpaHEHHasl OIIMOKa MMEET MOCTOSHHYIO MPOIUCKY MPaKTUYECKU
BO Bcex yueOHHMKax. Ho kak MbI yxe Onpeneiii BbIllle, SHEPTHs
HEMaTepualbHa M CJIEOBATENFHO, HUKAKON pabOTHI MPOU3BOIUTH
He MOXeT. PaboTy mpou3BOIUT HE SHEPTHS, a TUPsI, TaaroIiast Mo/
NEHCTBHEM PAa3HOCTH IPABUTAIMOHHBIX MTOTEHITAIOB.

U xorma BaM roBOpsIT, 4TO YEJIOBEK UCIIOIB3YET, HAIPUMED,
SHEPTUIO BOJIH JJIsl IPOU3BOJICTBA JIEKTPUUECTBA, TO MO CYTH, 3TO
TOK€ OOBIKHOBEHHOE BpaHbe. Yen0BeK MCIOIb3yeT SHEPTUIO BOJIBI,
a He BOJIH.

Cama BoJIHa He 00J1aJIaeT SHEPTUEH U HE MOXKET COBEPIIaTh
paboTy, MOTOMY UTO 80IHA — IMO MEXAHU3IM 63AUMOOCHCHIBUSL.
OT0 JIerKo MOHATH Ha pocToM Ipumepe. Koraa Mbl Be3éM caHku 3a
BEPEBOUKY, TO BEPEBOUYKA HE SIBJISIETCA CBOMCTBOM CAaHOK HJIUA YEJIO-
BEKa, OHA SIBIISIETCS MEXAHU3MOM B3aMMOJICHCTBUS MEXKIy HUMHU.
Wnm npocTo mocpeTHUKOM MEXAy CaHKaMH 1 4eioBekoM. Cama Be-
pEéBOUKa HEe CIOCOOHA BE3TH CaHKH.

Bot Tenepp, Korna Mbl IPOSICHUIM HEKOTOpPHIE OCHOBHBIE
TEPMHHBI, MOXXHO MEPEXOJUTh HEMOCPEICTBEHHO K pa3zpaboTke
Haiie Teopuu. [IepBbIM 1 OCHOBHBIM MOCTYJIaTOM Halllel TEOPUH,
OyZeT MONOXKEHHWE O TOM, YTO B NPHUPOJAE PEAIbHO CYHIECTBYET
TOJIBKO Mamepusi.

To ecth Bce TO, YTO MOXXHO OaHaJIbHO mouIynaTh. JIn6Go
naibIlaMu, JIUOO ¢ TTOMOIIBIO MPUOOPOB. B pupoe Bce COCTOUT U3
MaTepuH, a CIIe0BAaTEeIbHO MPUPOJA — ATO U €CTh MaTepus, a Mo-
3TOMY HUYET0 HEMAaTepUaIbHOI0, BPOJI€ KAKUX-TO BUPTYAJIbHbBIX Ya-
CTHUII WM MU(PUYECKUX "IBIPOK", B IPUPOJIC HET M OBITH HE MOXKET.

B Heit Takke HE MOXKET OBITH HUYETO OTPULIATEIHHOTO HIIN
MHUMOTO. OTpHIIaTeIbHbIE BEIMYUHBI MPUAYMAIA TOPTOBIBI IS
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0003HaYeHHMS J10JITa, a TPUPOJIa HUKOMY HUYETO HE JTI0JDKHA, ITOTOMY
4TO HU y KOO HUYEro He 3aHuMana.

Emé ogauM u3 0CHOBHBIX (PyHIaMEHTAJILHBIX CBONCTB, MIPH-
CYIIMX MaTEPUU KPOME SHEPTUH, ABJISETCA I7TIeKMPUUECKUil 3apao.

DKCNEPUMEHTAIBHO JaBHBIM-/IaBHO YCTAHOBJIEHO U 3TO TaK
e JIETKO MPOBEPHUTh 0€3 KaKOH-1M00 CIOKHOU ammapaTypbl, 4TO
DIIEKTPUYECKUH 3apsi]l OBIBAET IBYX MPOTHUBOMOJIOKHBIX THIIOB WIIH,
KakK TOBOPSAT IICEBAOYUYEHBIE IBYX 3HAKOB - MOJOXKUTEIbHBIA U OT-
pHULIaTEIbHBIN.

Mpumeuanune! Imu mepmunvt eénocam 6 usuxky onpeoenén-
HYI0 nymanuyy u ovli10 06l 20pazoo j1ozuyuHee Ha38amsy 3apA0sl, HARPU-
Mep, KPACHBIM U CUHUM RO AHAIOZUU C MAZHUMHbIMU Roaocamu. Hiu
eué mounee memHoIm u ceemavim. Ilomomy umo, Kak ckazano eviuie,
ompuyamenbHble eJIUYUNHDBL — IO AMPUOYIM MAMEMAMUKU T1A60YHU-
K06. A 6 mamemamuke, ¢ OMAUYUU OM RPUPOODL, RPU CI10HCEHUU NOJI0-
HCUMETbHBIX U OMPUUAMETTbHBIX 8eTUYUH, RoTIyUaemcs Hyas. Unu, ny-
cmoe mecmo. A ¢ npupode He Ovleaen HYCHIONIbL, HOIMOMY HPU 00b-
eouHenuu 3apsa006 Ux nousa He ucue3arm, a 00beOUHAIOMCA 6 00HO,
cpasumayuonnoe none. To ecmov neiimpanvroe meno odaaoaem 08yma
3apadamu cpazy. Tonvko éom 00 ncesdoyuénvleex 3mo Kaxk-mo He 00X0-
oum u no-euOUMOMYy, Ymoovl He 00udemb MamemMamurxy, OHU HAYU-
HAIOM COYUHAMD. ..

DNEeKTPUYECKUI 3apsi]i MPOSIBISETCS B BUJEC ITeKmpuye-
CK020 nonsA. DKCIIEPUMEHTAIBHO TAK )K€ YCTAHOBJIEHO U 3TO TOXE
JIETKO IIPOBEPUTH, UTO TEJIA UMEIOIINE OJAUHAKOBBIE DIIEKTPUIECKUE
3apsAabl, OTTAIIKABAIOTCS, 4 UMEIOLLKE PA3HbIE 3apsAabl, IPUTATABA-
10Tcsl. To ecTh Tena, B 3aBUCUMOCTH OT THUIIOB WJIM 3HAKOB 3apsi/iOB,
e3aumooeiicmeyrom 1o pasHoMy.

[To ananorum ¢ MpoO3pavHOCTHIO, KAK CBOMCTBOM MPOMYCKATh
CBET, MbI C MOJIHBIM MPABOM MO>KEM OIPEJEIUTD 3apA0d, KaK CBOM-
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CTBO WJIM CIOCOOHOCTh MaTepHwH B3ammojelcTBoBaTh. CrenoBa-
TEIbHO HPpUMANCEHUE I OMMAIKUEAHUE — 3TO U €CTb 63aAUMOOeIl-
cmeus.

A Tak Kak MaTepHalibHbIe Tejla, UMEIOIINE 3apsi/ibl, B3aAUMO-
JEUCTBYIOT HA HEKOTOPOM PACCTOSIHUHM, CJI€I0BATEIbHO, 3aps]l —3TO
ceoiicmea mamepuu @3aumooeiicmeogamsv Ha paccmoanuu. U1
HMCHHO OT PaCCTOSAHUA 3aBUCHUT, CUJIBHBIC 3TH B3aHMO,Z[eI>'ICTBI/ISI NI
criadsbie.

MarepuanbHble TeNna BCET1a B3aMMOICHCTBYIOT HA PacCTos-
HUH, Yepe3 MOCPEIHNKA, KOTOPBIM sIBIIsieTCs noJte. U Tak Kak moue,
3TO BCErO JIMIIb MOCPEIHUK, TO IPU B3aUMOJCHCTBHUIX OHO HE U3-
MeHsieTcsl. 11 HenmoHsSITHO 3TO, MO BUAUMOMY, TOJBKO TEOPETHKaM,
TaK KakK BBaHMOHeﬁCTBHH Ha pa3HbIX PACCTOSHUAX, OHHU CUHHUTAIOT
Pa3sHbIMU BSaHMOHeﬁCTBHHMH. N BcBsasuc 9THUM, HACOUNHAIN UX axK
4EeThIpE.

Kornga mbl npubnmkaem Apyr K JIpyry ABa MaTe€pHaIbHBIX
TCJIa, UMCIHOIINUC OJUHAKOBBIC 3apsA/bl, OHU OTTAJIKUBAKOTCA. 910
MPOUCXOIUT MOTOMY, UTO HOJIAA 0OUHAKOBHIX 3APA00E HENPOHUUA-
eMbl YT JUIsl Ipyra U Mpu COMMKEHUH OHU YIPYTro JAepopMupy-
I0TCS, YeM U 00yCIaBIUBAIOTCS CUIIbI OTTalKuBaHus. To ecTh Tena
OTTaJIKHUBAIOTCSI CBOUMHU MOJISIMHU.

Korna mbl npubmmkaem Apyr K ApYyry MaTepuaibHble Tefa,
HMCIOIUC MTPOTHUBOIIOJIOXKHBIC 3apAAbl, OHU IPUTATUBAOTCA. Onath
JKC IPUTATUBAKOTCA OHU CBOMMU ITOJISAMU. 910 MMPOUCXOJUT IIOTOMY,
YTO HOJIA PA3HBIX 3APAO0E CHIPEMANCA CIUMbCA OPY2 C OPYZOM.

[Ipu 5TOM y HUX TakK k€ MPOSIBISIOTCA CBOMCTBA YIIPYTOCTH,
HO COBEPUIEHHO MPOTUBOIOJIOKHOIO ACHCTBHUS. IJTO CBOMCTBO
YIPYTrOCTH Kak Obl BHIBEPHYTO Ham3HaHKY. Ecnu, Hanpumep, npy-
KUHA TpU OOJbIIEM pPACTSXKEHUU COMPOTHUBISETCS CUJIIBHEE, TO
CHJIBI IPUTSDKECHUS TIPU YBEJIIMYCHUN PACCTOSHHSI HA000POT ocnade-
BaIOT.
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Ecnu nBa Tena ¢ npoTHUBOMOIO0XKHBIMU 3apsiiaMy MPUTSATHBA-
IOTCS 10 CONPUKOCHOBEHMSI, TO OHU OKa3bIBAIOTCA OKPYKEHHBIMHU
CIIMBILMMUCS BMECTE 3JIEKTPUUECKUMHU MOJIsIMU. B urTore 3to mpu-
BOJUT K TOMY, UTO 3apsi/ibl, KaK CBOMCTBAa MaTe€pUU 0ObETUHSIOTCS,
UX Oelicmeus B3auMHO KOMIIEHCHPYIOTCS M COMTM3MBIIMECS Teja B
00I11eM OKa3bIBAIOTCS I1eKMPUUECKU HElLMPATbHbIMU.

Cnedyem umems 6 6udy, Y4mo KOMHEHCUPYIOMCA MOIbKO
oeiicmeus 3apa00e, camu xHee 3apAovl, A6NAUUECA HeOmBbeMle-
MBbIM C8OUICHIEOM MAMEPUU, HUKYOA He UCHe3alom.

Bot 3TH, cnuBHInecs BMecTe, 3JeKTPUUECKUE OISl TPOTHUBO-
MOJIOXKHBIX 3apsA/IoB U 00pa3ytoT T PABUTAILIHOHHOE ITOJIE o0b-
€MHEHHOI'0 MaTepuaibHOro 00BEKTA.

N ecnu Mbl monpoOyeM HpuOIU3UTh JBA TaKUX AIIEKTpUYE-
CKU HellmpaibHbIX MAaTEPHAILHBIX TENA IPYT K IPYTY, TO SICKTPH-
YEeCKHUe TOJIs, 00pa3yrollie rPaBUTAMOHHBIC OIS, OKpYKaroIIee
9TH Tema, OYyIyT CTPEMHUTHCS yXKE B3aWUMHO TOIMAPHO CIHUTHCS, YTO
NPUBEAET K MPUTSITUBAHUIO STUX TN IPYT K IPYTY.

A 9TO 3HAYUT, 4TO TeNa, 00JIaAIONINe 2PAGUMAUUOHHBIMU
nonamu OynyT ecezoa npumazueamsca Ipyr K npyry. I umenHo
M3-32 CBOMCTB T'PaBUTAIMOHHBIX MOJIEH, CIUBATHCS JPYT C APYTOM,
cONMM3UBIIKECS aTOMbI MJIM MOJIEKYJIbI BEIeCTBA OKPY)KEHbBI €/IU-
HBIM IPaBUTALMOHHBIM TIOJIEM, 00pa3ys OJJHO LIeJI0e.

A 103TOMY YTBEpKACHUS MCEBAOYUEHBIX, UTO KaXKIbIH aTOM
OJIHOTO TeJIa MPUTATUBACTCS K KOKIOMY aTOMY JPYTOT0, SIBISIFOTCS
OOBIKHOBEHHBIM 3a0myxaeHueM. [1o3TOMy mpou3BeneHUE Macc B
dbopmyse "BCEMUPHOrO" TATOTEHHUS MO CBOCH CYTH Tak ke ab-
CypIHO, KaK 1 cama popmyia.

Ilpumeuanue! Ha yposne omoenbHbix amomos mMozym 63a-
UMOOCIICMB0BANMb MOJIbKO AMOMbBL 24308, 001adarouiue 001buiou
ompuuamenvHou acummempuei (cm. Hudice), 00yC1061eHHOU
mem, 4mo noJia 00H020 3HAKA HenpoHuyaemsl opye ona opyza. 1
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UMEHHO NOIMOMY OHU CHPEMAMCA PACUIUPUMBLCA DECKOHEYHO,
umo denaem uoer0 2pasUMAyUOHHO20 KO1ANCa 6€32pamomHuon u
aocyponoi.

A 3mo 3nauum, YUMo HUKAKOU AHMUZPAGUMAUUU 8 NpU-
PoOe cyuecmeosamsy He MOdCen, HOMOMY Ym0 OMMmanKueamscs
MO2ym mobKo mena, umeroujue 00UHaAKosble I1eKmpuyecKue 3a-
pAobl. 3a npumepamu 0aneko Xo0ums He HAOo, 1100bvle mena,
Haxooawueca Ha niaxneme, NPUMALUBAIOMCA K Hell C ONPeOesléH-
HOUl CUNolL, 3a8ucauieli Om paccmoAHuUs 00 €€ N0BEPXHOCHU.

JIro0BIe TeIa BO BCEJIEHHOM, 36€30bl, NIAHEMbl, AMOMBbL JJle-
MeHmapHwvle, cybdriemenmaphsie Yacmuypl, 00IaTAI0T CBOUMH
COOCTBEHHBIMH TPAaBUTALMOHHBIMU TOJSIMH, KOTOpPBIE XOTA U
UMEIOT OECKOHEUHBIN pajnyc EeHCTBHs, HO OUYeHb CHIIBHO ociade-
BAIOT C PACCTOSHUEM MO 00paTHO KyOMdeckoil 3aBucuMocTd. U B
CUIIY CBOETO OECKOHEUHOTO pajnyca ACHCTBHSI, OTH MO SIBISTFOTCS
6e3decyuieil ynpyzoii cpedoil, B KOTOPOU pacIipOoCTPAHAIOTCS TPaBU-
TaI[MOHHBIE BOJHHBI.

DTO TOBOPUT O TOM, YTO HUKAKOTO 3(upa, (U3NIeCKOro Ba-
KyyMa, CKa304HOT'0 IIPOCTPAHCTBA-BPEMEHH WJIM KaKOT0-TO TPHJE-
BATOTO 11apCTBa B IPUPOJIE HE CYIIECTBYET.

W xak Mbl YCTAaHOBWJIM BBbIlIE, TPAaBUTAI[MOHHOE MOJIE, KaK
nojie 00pa30BaHHOE SJEKTPUUECKUMH IOJSIMH, TaK e 00JamaeT
YIPYTOCTBIO U MIOATOMY JTFO00€ TEeJ0, IBUTASICh B TPABUTAIIMOHHOM
noJie, OyJeT CO3/1aBaTh B HEM YIPYTYIO BOJHY CKaTHsI, CKOPOCTh KO-
TOpPOW MOCTOSIHHA, MOTOMY UYTO ONPEAENseTCS TOJbKO YINPYTUMHU
CBOMCTBAMH JJICKTPHUUECKHUX TIOJIeH, 00pa3yloIMX 3TO TpaBUTAIU-
OHHOE TIOJIE.

W nnvHa 3TOM BOJIHBI OyIET ONMPEeaeNsIThCs pa3HOCThIO CKO-
pOCTEil caMOi YaCTHUIIBI M BO30YKIaeMOM €10 BOJTHBI.

E€ M0KHO omucaTh CIeyIOUM BbIPaKECHUEM!
;v:(VB'V‘I)/t,
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rae Vu— CKOpOCTh YaCTHIIHI,

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

Kak n3BecTHO, CKOPOCTh BOJIHBI B TPABUTAILIMOHHOM I10JIE CO-
ctasisier 300000 krstoMeTpoB B CEKYHIY. DTO TO, UTO TICEBAOYUE-
HBIC OIMOOYHO HA3BIBAIOT CKOPOCTHIO CBETA W CUHTAIOT IMOCTOSH-
HOM. CKOPOCTh pacpoCTpaHEHUs BOJIHBI B TPAaBUTALIMOHHOM I10JIE,
BEJIMYMHA JICWCTBUTEJIBHO MOYTH IOCTOSIHHASA, TaK Kak ONpPEAEIIs-
€TCS TOJIBKO €r0 HANpsHKEHHOCTBIO. A TaK KaK MaTepUaIbHbIC Tella
B3aMMO/JICUCTBYIOT TOJIBKO C TTOMONIBIO MOJIEN, TO CKOPOCTH BOJIHBI
- 3TO U €CTh CKOPOCTh B3aUMOJICUCTBUSI.

Cawma ke 4acTHIIa W JTF000 00BEKT MOKET JIBUTAThCS B Ipa-
BUTALMOHHOM I10JI€ C KAKOM YrOAHO CKOPOCTBIO, XOTh MUJUIUOH KH-
JIOMETPOB B CeKyHNy. JIBUrasceh B crienuuueckoii cpese, KOTOpYyro
MPENICTaBISIET CO00U epasumayuonnoe noie, 06pa3oBaHHOE dIIEK-
TPUYECKUMH TOJIIMUA TTPOTUBOTIONOKHBIX 3HAKOB, YACTHUIIA BO30YXK-
JTaeT B HUX CHHXPOHHBIEC MTPOTUBO(A3HBIE BOJTHBI CXKATHS.

Ho B cumy Toro, 4To mois 00alat0T MPOTHBOTIOI0KHBIMH
CBOMCTBAaMH, TO €CJIM B KAKOW-TO TOUYKE MOJOKHUTEIBHOTO 3JIEKTPU-
YEeCKOro IMOJIs y BOJHBI Ccxkatue (rop0), To B TOM e TOYKE OTPHIIA-
TEJILHOTO T0JIs, OyIeT pa3pexenue (BnaanHa). Jpyrumu cioBamu,
BOJIHEI B 2PAGUMAUUOHHOM RoJle O0NIaat0T BCEMU IMPU3HAKAMH T10-
MIEPEYHBIX BOJIH, TAK KaK BO3HUKAIOT, 10 CYTH HA TPAHULIE DJICKTPU-
YECKHUX IMOJIeH, 00pa3yroIIUX 3TO TPAaBUTAIIIOHHOE TOJIE.

DTO U €CTh T€ CaMbl€ 2pAGUmMAUUOHHbIEe BOJIHbBI, KOTOPBIE B
bu3MKe TCeBAOYYEHBIC ONTMOOYHO HA3BIBAIOT IJ1EKMPOMAZHUM-
Hbimu. J]a v moOble IpyTrre BOJHBI — 3BYKOBBIE, BOJTHBI Ha MOBEPX-
HOCTH BO/JIbl, TaK K€ HMEIOT I'PAaBUTAIIMOHHYIO IPUPOTY.

IIpumeuanue! Bakyym, mak sce Kak u ygpup, no npedcmasieHuio
¢uzuxos, cpedoa 00HopooHas, a 603HUKHOBEHUE NONEPEUHBIX B0JIH 6 00-

HOpoOHoIl cpede nHeso3modxcno. Ho ¢ zpasumayuonnom none, oopaso-
6AHHOM 6110HCEHHBIMU OPY2 8 OPY2a IIEKMPUUECKUMU ROTIAMU, ZDAHUUA

22



Beonroyust MATEPHH

MexHCOy HUMU CYujecmeyem, NPAKmudecku, 6 000l mouke Imoz20
noas.

J11st TOTO, YTOOBI TPUITH K BEIBOLY 00 JIEKTPUYECKOUN TPUPOIE
IpaBUTALlMU, JOCTATOYHO DJIEMEHTApPHOTO CPAaBHEHHUS OCHOBHBIX
dopmyn 3akona Kynona u 3akona "BcemupHOro" TsaroreHust Hpio-
TOHA. Tak Kak 3TH 3aKOHbI MPAKTHYECKU OMUCKHIBAIOT OJJHO U TO XKE
B3aUMOJICHCTBUE, TO TOJIy4aeTcs,

YTO 3aKOH 3TOT 6BI.H OTKPBIT IICCB0-
YYEHBIMU HECKOIIBKO pPa3.

Bonee Toro, 3akoH °TOT, IIO-
BHUJINMOMY, OBLIT BEIBEICH YHUCTO I'e0-

METPUYECKH, TaK KaK B OOIIEM BHJIC
OH OITMCHIBAET 3aBHUCUMOCTL MJ10-

- waou ceudeHus: JTr00ro TEIECHOTO
yria, OT pacCTOSIHUS CeKYIeH TIoc-

KOCTH IO €TO BEPIIIHHEI.

Ho Tak xak npu yBenTu4eHUH pajnyca MaTepHalIbHOTO Tella B
2 paza, ero o0beM yBeTUIMBaACTCSA B 8 pa3, TO U CHIIBI MPUTSHKEHUS
TaK e YBEeITHUMBarOTCs B 8 pa3. To ecTh MponmopIioHaIbHO HE KBa/I-
paty, kak ommbouyHo cuntanu Hetoton u Kynon, a ky0y paauyca.

Pacnpenenenre mOTEHIMAIOB TPABUTAIIMOHHOTO TIOJIS JIFO-
060ro MaTepHaIbHOTO 00BbEKTA — IUIAHETHI UK 3BE3/Ibl rpauIecKu
NPEJCTaBICHO PUCYHKOM (pHc.2). 'paBUTAIMOHHBIC CHIIBI TIPUTS-
JKEHUS YBEIIMYUBAIOTCS TMPOMOPIHMOHATBHO KpOy PACCTOSHUS OT
[EHTpA MJIAHETHI ¥ IOCTUTal0T MAaKCUMAaJIbHOTO 3HAUEHUS Ha €€ 1o-
BEPXHOCTH. JTa 3aBUCHMOCTH OIHCHIBACTCS BBIPAKEHHEM:

Fm=kR3, 20e

K — ycnosuwiil koaghpuyuenm nponopyuonanvrocmu,

HeobXx00uMblll OJis1 CO2NACOBAHUS PA3IUYHBLX eOUHUY USMEPEeHUs, OC-
HOBAHHBIX HA NPOU3BOTILHBIX GETUUUHAX.
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R — paouyc mscomerowezo mena (36e30vl, nianemot).
COOTBETCTBEHHO, 110 MEpE yAaJeHUs OT IMOBEPXHOCTH MaTEpH-
aJBHOIO TEJIa, CUJIA €r0 IPAaBUTALMOHHOIO MPUTSKEHUS YMEHbIIIA-
€TCs 110 TOMY K€ 3aKOHY U 3Ta 3aBUCUMOCTD OITMCBIBAETCS CIIEIYIO-
LM BBIPAKEHUEM:
F=Fm/(r-R) 3
[pumeuanne! Umenno usz-3a Kyouueckoii 3asucumocmu Kagen-
Oouw ne cmoz ooHapyycums cunvl npumaxcenus 150mu kunozpammo-
8bIX 0O0I6AHOK U NPOCMO UCNONB3084N opmyny Kynona ona anexmpu-
yeckux 3apa006. H umenno noymomy amepukanybl He cMo2iu npeepa-
mumuv ceoii "NEAR" 6 uckyccmeennwtii cnymnux acmepouoa 3poc.

Tak sce, kak He npowén 3mom " Gokyc" ¢ AROHCKUM 30HOOM
"XAABYC" na acmepoude Hmokasa.)

A Tak Kak CHJIbl IPUTSDKEHUS YacTULl 00pa3yroluX MaTepu-
JIBbHBIA 0O0BEKT, AEHCTBYIOILIHUE B €r0 LIEHTPE, B3aMMHO IIPOTUBOIIO-
JIOXHBI M YPAaBHOBEIIEHBI, TO CHJIa IPABUTALIMH, & CIEI0BATENBHO U
JIaBJICHUE B HEM NPAKTHYECKU PAaBHBI HYJIIO.

[TosTomy mo0ast yacTuia, OKa3aBIIAsCS B CAMOM IIEHTPE 00b-
eKTa OyJeT HaXOAUTCS B HEBECOMOCTH U MPU HE3HAYUTEIBHOM CMe-
IIEHUH e€ B KaKyl-IH0O CTOPOHY, PABHOBECHE CHJI HAPYIIUTCS U
YyacTuIla MepeMeCTUTCS B CTOPOHY, TJI€ IOBEPXHOCTh Onmxe. YTo B
UTOre MPUBEAET K TOMY, YTO B LIEHTPE MaTE€pPUaIbHOIO Tesla 00pa3y-
eTcs nmycroTa. Bot mo3romy J1to0ble KOCMHUYECKUE OOBEKThI, AaTOMBI
U 2JIEMEHTapHBIE YaCTHILIbI, 3TO Hycmomeinvle 00pa306aHusl.

DTa TMyCTOTENOCTh, Kak ' TIpaBUTAIlMOHHAs CKoOpiyma"
IpuaaeT aToMaM M 4YacTHIaM, a TaK XK€ 3Be3JaM U IUIaHETam
BBICOKYIO TPOYHOCTh M CTAOMJIBHOCTh. 3€MJIsd, HalpuMmep — 3TO
MYCTOTEJBIH IIap C TOMIUHON CKOPIYIBI IPUMEPHO, OKOJIO 2 THICSY
KAJIOMETPOB, C BHYTpEHHEHl arMochepoil NMpUMEpHO TaKol xKe

BBICOTBI 1 BAKYYMOM B caMOM LieHTpe (puc.25).
Kokk
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Jl1s Toro 4yToOBI ABUTATHCS Jajbllle HAM HEOOXOAMMO Ha He-
KOTOpOE€ BpeMsi BEpPHYThCS K CTpoeHHIo aroma. Kak Obulo ckazaHo
BbIIlIE, IJIaHeTapHas Mojenb Peszepdopna M KBaHTOBask MOJEIH
bopa, mo cytu mpencraBisionie coOOi 3JIEMEHTapHBIE BEYHBIC
JBUTATENH, JUIsl HAIIEH TeOpUH COBEPILIEHHO HEMPUEMJIEMBI. A BOT
aToMsbl 1o Mozenu ToMcoHa, Hanbosee OJTHO OTBEUYAIOT PeaTbHO-
CTH, TaK KaK OHU COCTOSIT U3 OJJMHAKOBOI'0 KOJIMUECTBA 3JIEMEHTap-
HBIX YacCTHUIl C MPOTHUBOMOJOXKHBIM 3apsiioM, CHEMEHTUPOBAHHBIX
MOIIHBIMH CHUJIAMH B3aUMHOTO MPUTSKEHHUS.

OpnnHako atoMm caMm 1o ceOe He Morcem Oblmb INeKmpPUYecKu
HelmpanbHbIM, TAXKE €CIIU U COCTOUT U3 OJJMHAKOBOT'O KOJMYECTBA
3JIEMEHTAPHBIX YACTHI] C TPOTHUBOMOIOKHBIM 3apPSIOM.

OOBsICHSIETCS 3TO TEM, YTO HEBO3MOXKHO IUIOTHO YJIOXKHUTH
cheprueckre dJIEMEHTapHbIE YacTUIBI B chepudeckuii o0beM
aToma.

[ToaToMy 3nekTpudeckue moisi, 00pa3yoirue rPaBUTANNOH-

BEMIECTEO | pasuraumonnos none HOE TI0JIe aToMa, Bcera 0y-
A JIyT UMETh HECKOJBKO pa3-
—_—

JTUYAIONTYIOCS BEIMYUHY H
pannyc nerucTBUs.

B
2 N 51y paznuily Beiau-
_.C : YUH JJIEKTPUYECKUX IOJIEH,
f—® MBI Ha30BEM acummem-
-\-“"“-‘. o«
pueil  2pasumayuOHHO20
— OTRHUATENEHAA SCHMMETRHA I/I
Puc3 noaa. U eciu y atroma nosie

TIOJIOKHUTEITHHOTO 3apsia UMEeT OOJBIIYIO BETMYMUHY, YeM TI0JIe OT-
PHUIATEBHOTO, TO acumMmempus OyIET nOI0MHCUmMENbHOU. A ecii
HA000POT, TO OMpuUYamenbHou.

Jlpyecumu cnosamu, acummempusn ZpasumayuoHHo20 noJis
amoma, IMo e20 6HympeHHUIl U30bIMOYHbLIL ITEKMPUUEeCKUll 3a-
PA0, 00yC10671EHHBLIL CheputecKoll MempuKoil 6Ce1eHHOU .
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[ToaTomMy aTOMBI J1OOBIX BELIECTB BCETAa UMEIOT HEKOTOPHIi
AJICKTPUUCCKUN 3apsil, 3aBUCSIINHN OT (PU3NUECKON BETUYMH aTOMa.

Kpome Toro, arompel CBOMMHU IpaBUTAMOHHBIMH TOJIIMH MO-
T'YT 3aXBaThIBaTh Pa3jIN4HbIE CBOOOIHBIC dJIEMEHTapHbIE U Cy0aIie-
MEHTapHBIC YACTULIBI U Ja’K€ aTOMBI U MOJIEKYJIbl U YACP>KUBATH X
Ha CBOEH NMOBEPXHOCTH, TAK K€ KaK IIAHETHI yIEP/KUBAIOT HA CBOEH
HIOBEPXHOCTH pa3InYHbIC MPEIMETHI U atMochepy (puc.3A).

W xonm4ecTBOM 3THX NPUTSHYTHIX YaCTHILL ONIPENEISAETCS ae-
pecamuoe cOCMoAHUE 6euiecmea U €20 63aumooeicmeusn ¢ opy-
2umu.

Pucynokx 3A wumtocTpupyeT MeXaHU3M TOTJIOIICHUsI, KOT1a
CKOPOCTh YaCTHUIbl M3JIy4EHHUS JTOCTATOYHA JJI1 IPEOJOJICHHS I10-
TEHIUAIBHOTO Oapbepa (acCHMMETpHHM T'PaBHTAI[HOHHOTO MOJIS
aToMa) HO HeJI0CTaTOYHa VIS IIPEOI0JICHHS TPABUTALIMOHHOTO TIPH-
TSOKEHUS aToMa. ATOM 3aXBaThIBAET €€ U yAEP>KUBAET CBOMM I'DaBU-
TAlUOHHBIM TOJIEM.

Tak Kaxk COJIHEYHBIH CBET, HANPUMEpP, MPEJCTaBIsET COOOH
MOTOK YaCTUL, ABMXKYIIUXCS C Pa3JIUYHbIMH CKOPOCTSIMH, TO B €r0
CIUIOLIHOM CIIEKTpPE MOSBATCS TEMHBIE JIUHUH, 3aBUCAILNAE OT TOTO,
YaCTULIBI C KAKUMH CKOPOCTSIMHU OYIyT MOTJIONIEHBI TaHHBIM BEIlle-
cTBOM. M 3TO HanpsiIMyt0 3aBUCHUT OT BETUYMHBI ACUMMETPHH I1OTJI0-
IIAOILIEr0 BEUIECTBA.

COOTBETCTBEHHO, IIPH HAarpeBe 3TOT0 BEIIECTBA, B €0 CHEK-
TpE MOSABSATCS CBETJIbIC JIMHUM, 00pa30BaHHBIC YAaCTULIAMHU H3ITy4e-
HUS, IBUKYIIUMUCS ¢ TAKUMH K€ CKOPOCTSAMH, KaK U IPHU MOIJIOIIE-
Huu. To ecTh Mpu HarpeBe Kakoro-i1nbo rasa, HampuMep, Mpu Mpo-
MYCKaHUH YE€PE3 HEro JIEKTPUUYECKOro pa3ps]ia, OH HUCIyCKaeT 4a-
CTHULBI UMEIOIINE CKOPOCTH COOTBETCTBYIOLIUE BEJIMUYNHE €r0 aCUM-
METPUU U BO30YXKIa0IIKe BOJIHBI TAKOU K€ JUIMHBI, KaK U MIPH T0-
[JIOIIEHUH.
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Ha »TOM nnpuHIUIe co31aHbl TAK Ha3bIBAEMBIE ATOMHBIE YaCHI.
OT0 00blMHAs Ta3opa3psAHas JaMIa, 3aloJHEHHAas, HalpuMep,
KPUITOHOM, KOTOPBIHA UCITYCKAEeT YaCTHILIbI, BO30YXKIAIOII1E BOJIHBI
ONpeACIEHHON JUIMHBI BOJIHBI.

Ho camoe uHTEpECHOE B TOM, 4TO IICEBAOYYEHBIE CUUTAIOT,
YTO 3TO aTOMBI KOJIEOIIOTCS B BEILIECTBE U M3JTY4alOT BOJHHL. ..

Pucynox B u C 00BSICHAIOT MEXaHU3MBI ITPO3PAUYHOCTH U OT-
KJIOHEHHS TPACKTOPUM YaCTHIIbl, UMEIOIIEH BBICOKYIO CKOPOCTb,
CIOCOOHYIO TPEOJOJIeTh CHJIbl TPABUTALMOHHOIO TPHUTSKEHUS
atoMa. YacTuna mpoJieTaeT CKBO3b MEXIYaTOMHBIM IIPOMEXKYTOK
BEIECCTB, HECKOJIBKO M3MEHSISI TPACKTOPHIO, B PE3yJIbTaTe IPaBUTA-
LIMOHHOTI'O JINH3UPOBaHUS.

Mertasibl, UMEIOIIKME HEOONBIITYI0 ACHMMETPHIO TPaBUTAIH-
OHHBIX I10JIEW aTOMOB, KaK IIPaBWJIO, HEPO3PAUHBbl, TAK KaK MOTJI0-
maroT (puc.3A) win orpaxarot (puc.3D) 6omOapaupyronye ux ya-

ctunbl. OTpakeHue npouc-
e | YomaT B pemTITe 07
/ HUKHOBEHUS OTPaK€HHOU
BOJIHBI B AJIEKTPUYECKOM
MoJie, BO3HUKAIOIIECH MpHU
HEOOJIBIIION CKOPOCTH dYa-

atoMm ‘ceeTnioro’ seujecTea

MaTepuankHan ckopryna
3 B/IEMEHTaPHbIX HacThL

BaKYYM B UEHTPE

CTUIIbI U3JIYy4YCHUA, HCCIIO-
COOHOW TPEonOoNeTh IIO-

TEHLIMAJIbHBIN Oapwep

Puc.4 (acummerpuio).

Mpumeuanue! Dremenmapusvle yacmuybvl MAax yHee UMeIOM aAcCUM-
Mempuio ZpagumanyuoOHHBIX noJell. Acummempusn zpasumayuoHHbIX
noJnell Yacmuy, amomos u Opy2ux MamepuaibHvlX 00beKmos, 00ycnos-
JleHa ceoucmeamu mamepuu, Komopwvle opmupyiom chepuueckyio
MEmpuUKy 6celeHHol.

Hmenno onazooapsa cghepuueckoiit mempuke, mamepus 6cejen-
HOoll He cobpanacek 6 00uH OONLUWION KOM, a 00pazyem jiemMeHmapHble
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uacmuunvl, amomol, 36€30bl U njiaanemol, umerouiue acummempuiHnsle
zpasumayuonnvle noas. B eexknuoosoit mempuxe 360n10uus 6cenenno
Obli1a 0bl HEBO3MOIHCHA.

AcuMMeTpuel rpaBUTAIIMOHHBIX MOJIEH aTOMOB MJIM MOJIEKYIT
BEILIECTBA OINPEIETAETCS U BEC 3TOrO BEIIECTBA B IPAaBUTAIIMOHHOM
noyie 3eMJIM WJIH IPYyruX KocMmudeckux ten. [Ipeobnananue ompu-
uamensnou acummempuu (puc.4) rpaBUTANMOHHBIX MOJIEH KOCMHU-
YECKUX OOBEKTOB M aTOMOB B TOW 00JIaCTH BCEJIEHHOM, B KOTOPOM
HAXOIUTCA HAlll€ TaJaKTHUKa, OOBICHIETCI HEU3MEHHOCTLIO 3aKOHOB
MPUPOJIBI IS JIFOOBIX MACIITA00B CYIIECTBOBAHUS MATEPHUH.

Bennunna acuMmerpum — 3TO M €CTh TOT CaMbIi
NOTECHIUATBHBIA Oapbep, KOTOPHIM OIpPEAETseTCS MPO3PAYHOCTh
WJIM HEMPO3PayHOCTh BEIIECTBA JIS U3TYyYCHUH.

SRy Tak kak B IIeJIOM BO
L .

/ esmagomoe aearova | BCCIICHHOM HE MOYET OBITh

/ pasHOro KOJMYECTBA IIPO-

werepansnanoonma | LABOIIOJIOKHBIX  3aPsAIOB,

M3 aneMeHTapHBIX YacTul|

TO 3TO 3HAYUT, YTO B HEH
sar e CYILECTBYIOT Takue ke 00-
JacTH, COCTOSIINE U3 MaTe-
pUH, UMEIOLIEH HOa0MHCU-

MENbHYI0  ACUMMEmpPUIo
(puc.5) rpaBUTAIMOHHBIX

Puc.5

MOJICH, KOTOPBIE HUKOTAa He OyIyT TOCTYIHBI JJIsl OPTaHOB HAIIIETO
3peHUs.

DTO U €CTh Ta caMasi mMEMHAA Mamepus, KOTOPYIO MbITAIOTCS
HaWTHU NCEBIOYYEHBIE. ['aakTUKH, 3B€3/bl U IUIAHETHI, COCTOSILNE
Y3 MaT€pUH C MOJIOKUTEIBHON aCUMMETPUEN TPaBUTAMOHHBIX 110~
JIel aTOMOB, MBI HUKOT'Ia HE CMOKEM YBUJIETh, IOTOMY YTO YaCTHULbI
C TOJIOXKUTEJIbHBIM 3apsiioM, U3JIydaeMble 3BE3AaMU COCTOSIIIIUMU
W3 TEMHOW MaTEpUH, YMEHBIIAIOT U 1K€ UHBEPTUPYIOT Pa3HOCTH
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MOTEHIIMAJIOB B MOJIEKYJIaX POJIONHHA, KOTOPHIM Mbl O0S3aHbI 3pe-
HUEM.

ITo cyTu, 3TO caMblii HACTOSIIIMKA MapaJIEIbHBIA MUD, C pa-
3YMHBIMU OOUTATENSIMM KOTOPOTO MBI HUKOTJa HE CMOXEM O00-
IAThCSI HEMTOCPEACTBEHHO.

Jlaxxe HeOOIBIION KYCOK BEIIECTBA, COCTOSAIINHI U3 MaTEpUu C
HOJIOKHUTEIBHON acuMMmeTpueil, Oyner Becuts Ha 3emie B 2000pa3
0O0JIbIIIe, TAaK K€ KaK U BEIIECTBO HAIIETO CBETIIOT0 MUpa Ha UX IUIa-
HeTax. [103ToMy HU 0 KaKHX B3aUMHBIX IOCEIIEHUSAX HE IPUXOIUTCSA
JTaXKe ¥ Me4Tath.

TunryHBIM IpeACTaBUTEIEM TEMHON MAaTEPHUH B HAIIEM CBET-
JIOM OTPHIIATEIBHOM MHDE, SIBISETCA MPOMOH. ITO TaKas ke ya-
CTHIIa, KaK U 3JIEKTPOH, HO 00J1a1ar01ast IOJOKUTEIBHON aCHMMET-
pUel TpaBUTalMOHHOTrO ToJIs. M M3-3a 3TOU MOJI0KUTEIBHON aCHM-
METPUHU TPABUTALUOHHOTO MOJsI, TPOTOH MPUTATUBAETCS 3eMIIEH
noutu B 2000pa3 cuiibHee 3JIeKTpoHa.

W uMeHHO 3T0 00CTOSATENBCTBO, TO-BUIUMOMY SIBIISICTCS TIPH-
YUHOM yTBEp)KICHMsI, YTO TEMHAs MaTtepust cocTanisieT 6osee 80%
BCEro BelllecTBa BcelieHHOW. HaBepHoe mceBAoyUY€HbIE, KUBYIINE
Ha IUIAHETAaX U3 MaTEepPHUH C MOJIOKUTEIbHON aCHMMETpUEN IpaBUTa-
IUOHHBIX TOJIEH, TO XK€ caMOe rOBOPAT O Hailel, cBerion. Ho Ha
CaMoOM J1eJ1€, KOJIM4ECTBO TEMHOM U CBETJIION MaTEPUU BO BCEIICHHOU
OJIMHAKOBO.

Ipumeuanue! Kcmamu, 3acadka mynzycckozo memeopuma mo-
JHcem Ovimo 00bACHEHA Mem, YMo Memeopunm coCmosl U3 MeMHOU Ma-
mepuu ¢ NONOHCUMENbHOU ACUMMEmpPUell 2pasumayuoHHbIX noneil
amomos. Hebonvuioii Kycox memHoul mamepuu epe3ancs 6 3emiio, no-
6a1UE YOAPHOIl 60THON MAEXHCHbIE Oepeabs.

Paccvinamuvca on ne moz max KdK, 001a0as NOJOIHCUMETIbHOU
acummempueil, Haooopom " ecocan" 6 ceds Hacmov 8blOCAAIOULUXCA 8
6030YULHOIL YOAPHOIL 80THE, )IEKMPOHOE. A 3HAUUM UCKAMb HYIHCHO He-
oonvwyto " 0vIpKy" 6 3emuoul Kope. /A ImMozo HYHCHO UCHOIB306AMDb
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spasumempsl, maK KaK 6 moukKe naoenus memeopuma Cujvl cpasuma-
YUOHHO20 RPUMANCEHUSA 00JIICHBL ObLIMb HECKOILKO Y6eIuYeHbl.

OO6mieHne ¢ oOMTATEISIMH ATOTO TEMHOTO MHPa BO3MOXKHO
TOJIBKO MOCPEACTBOM PaJNOCBA3H, [IOTOMY YTO YACTULbI U3TyUYEH-
HbIC 3BE37aMU C IOJIOKUTEIIBHON aCUMMETpUEH IPaBUTALMOHHOTO
TI0JIs, COMTPOBOKIAIOTCS aHATOTMYHBIMU IPABUTAIIMOHHBIME (3JICK-
TPOMArHUTHBIMH) BOJIHAMH, YTO M YACTHIIbI C OTPHUIIATEIILHOW aCUM-
METpHUEH.

VYBugeTey 3Be37bl, COCTOSAIIME U3 TEMHOW MATEPUU MOMKHO
JIUIIb, €CITU MPHUBECTH I'PAaBUTALMOHHBIN (DOH BCEIEHHON WM Tak
Ha3bIBAEMOE PEIIMKTOBOE U3JIyYEHHE K CEpOMY LBETY. Torma 3Be3/pl
COCTOSIIME U3 CBETJION MaTepuu (MaTepUU C OTPHUIIATEIHHOM acuM-
MeTpuei) OyayT BUIHBI Kak OeJble MATHA, a COCTOSIINE U3 TEMHOW
— KaK YepHBbIE.

[Tpu KOHTaKTe MaTepHaAIbHBIX 00BEKTOB, 001a/IAIOIUX ACHUM-
METpHeH pa3HbIX 3HAKOB, 00pa3yIOTCs COCTaBHBIC YacTHIIBI. [Ipume-

pOM TakoOW COCTaBHOW 4Ya-
~ CTHUIIBI SIBJISIETCS HEWUTPOH.
one OTpML[aTeI'\bHOrD
PRARA SRR D10 yvactuia, oOpa3oBaHHAs
MIPOTOHOM U AJIEKTPOHOM T10-
———PopnTaioee® | UTM HEMTpanbHasg, HO MUMEET

JIMIIONIbHBI MOMEHT (puc.6).
To ecTb 3TO Takas raH-
noJsie nosoxUTesIbHoOro

.~ cPnaa nporosa TelbKa, UMEIOIIAs ¢ OIHOMI
CTOPOHBI TIOJIOKHUTEIBHYIO, a

& CTpoeHue HelTpoHa
PUc.6 C JpYrol OTPULIATEIIBHYIO

acummeTpuio. I B criibHOM
TPABUTALMOHHOM MOJI€ TUIAHETHI MJIM 3BE3/bl OHA JIOJHKHA MMETh
OTPENICNIEHHYIO OPUEHTAIIHIO.

C 37011 TOUKH 3p€eHus, TaK Ha3bIBAEMbIE MTyJIbCapbl —3TO ABOM-
HBIE 3Be31bl, OOpa3oBaHHbICE OOBEAMHHUBIIMMUCS, TOOOHO
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HEHUTPOHY, 3BE3/1aMH, OJTHA M3 KOTOPBIX U3JTydaeT MOJOKUTEIbHEIE,
a Ipyrasi OTpUIaTeIbHbIC YaCTHUIIHI.

[ToaTOMY /7151 CTOpOHHET0 HAOIIOJATENsI, KaK CBETJIOTO, TaK U
TEMHOTO MHpPA, HAXOJSAIIUXCS B TJIOCKOCTH BPAILCHUs, OHU OyIyT

MCHSATb CBETUMOCTD, IPOIMOPIHUOHAIIBHO YaCTOTC BPAILLICHU.
*k%k

1) Amomubr meépovix sewecme umeiom oueHb HeOObULYIO
acumMmempuio 2pagumayuOHHbIX nojuei, n0IMOMy OHU RPUMASU-
earomcsa Opy2 K Opy2y HAcCMOJIbKO CUIBbHO, YMO 0113 MO20 Ymo 0bl
COBUHYMb UX OMHOCUMETbHO OPYy2 OPY2a UlU OMOPEAb, HYHCHO
RPUNOHCUMb 3HAYUMEIbHBLE YCUTTUAL.

1 yeM MeHbIIIe aCHMMETPHUSI IPaBUTALMOHHBIX MOJIEH aTOMOB
BellecTBa, TeM OHO TBEpxe. Camas BbICOKas TBEPAOCTb U IPOY-
HOCTh MOXET OBITh TOJBKO TNpHU

ONMU3KOI K HYJIEBOH acMMMETpUU

s Sl rPaBUTALIMOHHBIX IIOJEH aTOMOB

rpasuTauMeHHore nons

neTeHuMan

BEIIIECTBA, KOTOpas B cuity cepu-
YECKOW METPUKH BCEJICHHOM, MPaK-
TUYECKU HEBO3MOJKHA.

Kpowme toro, BemecTBo ¢ Hy-

0 PacGTORHNE
Pwc.7

JIeBOH acuMMeTpueil 6110 ObI He-
BO3MOKHO Pa3pyLLUUTh.
pumeuanue! /lokazamenvcmeom cywiecmeosanus acummem-
PUU MOMHCEM CAYHCUMD MOM PAKM, YMO ONUHA OKPYIHCHOCHU U OUd-
Memp — 8eJIUYUHBL HECOUIMEPUMDBLE U NOIMOMY IJIEKMPUUecKUue nos,
oodpazyouiue zpagumayuonHoe noje, HUKo20a He 0yoym pasHoil eenu-
YUHBL U C1€008AMENILHO, ZDAGUMAUUOHHOE ROJIE 1100020 00beKma —31e-
MEHMApPHOU YACMUYbl, AMOMA, NIIAHEMbL, 36€30bl, 6Ce20a Oy0em umemns
HEeKOmOopYyIo acumMMempuio uiu u30bimouHblil 3apso.
TI'pagpuueckoe uzobparicenue HaAnPANHCEHHOCMU INEKMPULECKUX
noaneil, oOKpyxcaroumux 1060i 00vekm, nokazano Ha pucynke (puc.7).
30ecv ompuuamenvHoe none umeem HeCKOAbKO OONbULYIO GETUUUHY
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UU OMPUUAMETBHYIO ACUMMEMPUIO ZPACUMAYUOHHO20 NOAA. DMO no-
Kazano ompeskom A-B na ocu paccmoanuii om amoma, 20e oeiicmeyem
anexkmpuueckoe none. Ha ompeszxe O-A oeiicmeyrom ynce cunvl 2pagu-
mayuu.

To ecmb npu npuéAUdICEHUU K AMOMY YACMUUBL UTU OPY2020
amoma, uMewUx MaKylo Hce OMpUUAMENIbHYI0 ACUMMEMPUIO, OHU
eécmpeuaiom cuivl ommankueanusn. Ilpu danvueituem npubnuxcenuu,
K020a cutvl ZpasumayuoHHO20 NPUMANCEH U HAUUHAIOM NPeodaadams
HAO cunamu INEKMpuiecKkoz0 OMMmMAaiKueanHus U 4acmuua ¢ ycKope-
Huem " naoaem" na amom. Iloxosrce, umo umeHHo 3mu 2pasgumayuoH-
Hble Culbl RPUMANCEHUS NCeGOOYUEHble U CUUMAIOM HEKUMU A0ep-
HBIMU cUNamMu, 0elCMEYIOUWUMY HA KOPOMKUX PACCIOAHUAX.

Bom smom yuacmox A-B u nazvieaemcs nceeo0oyuénviMu nomeH-
UUATIbHBIM Dapbepom, KOMOPDLIL MOMHCEm Oblmb NPEOOOIEH MOTbKO Ud-
cmuyeil, umerouieil HeKOmopylo HauanbHylo ckopocms. Tak umo nHuxa-
Kux mynHeseil u myHHeIbHbIX I hekmos 6 npupooe ne dvieaem. Imo
00vlunOe 3a0nyicoenue, 00ycio61eHHOEe HENOHUMAHUEM NCeeooyué-
HbIMU RPUPOOBL ZPAGUM AU

TBEpabIe Tena MOYTH HECKUMAEMBI, TaK KaK U3-32 HEOOJIBITION
aCUMMETPUHU 3a30pbl MEXKJy aTroMaMu HUYTOXHBI. Hekoropoe,
nane nene OYEHb C)KATHE TBEPJIBIX BEILECTB

NONOMHMTENBHROMD
zg:::m""” S BO3MOXKHO JIMIIIb U3-33 COJEpIKa-

IUXCcA B HUX aTOMOB ra3zoB, UMeE-
IOMUX 3HAYUTCIBHYHO aCUMMCT-
omerone PUIO  TPAaBUTALMOHHBIX osiei
(puc.8).

[TosToMy pasmom TBEp-
JIOTO TeJla MPOXOIUT 10 00JIacTsIM
¢ 0OJIBLINM COZIEpP>)KaHUEM PACTBOPEHHBIX B HEM aTOMOB PA3JIMYHBIX
ra3oB U MOBEPXHOCTh pa3jioMa H3-3a OONBIINX CHUJI MPUTSHKEHUS
MT'HOBEHHO OOJIETIISIETCS] MOJIEKYJIaMU BO3AyXa.

aToM
HNOKOCTK dTOM raza

Puc 8

U ecnu cnoxuTh Pa3JIOMAaHHBIC YaCTU BMECTEC, TO U3-3a IIPO-
CIIOMKH MOJICKYJ BO31yXa LEJIOT0 KyCKa MOJYYUTD YKC HC y1aCTCH.
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[TpunoxuB o4eHb OOJBIIOE AaBIIEHUE K KyCKaM MOKHO BBIJAaBUTh
OOJIBIIMHCTBO MOJIEKYJ BO3JlyXa M3 pa3jioMa M KYCKH, HEIOoCpe.-
CTBEHHO COINPUKOCHYBIIUCH, COEIUHATCA. DTO, TaK Ha3bIBaeMas,
CBapkKa JIaBJIeHHEM, KOTOpasl CUJIbHO O0JIer4aeTcs B BaKyyMe HU3-3a
OTCYTCTBHS TaM MOJIEKYJ Bo3lyxa. IMEHHO H3-3a TOTO, U4TO B BaKy-
yM€ CBapUJIUCH IIAPHUPHI JIFOKA KOCMUYECKOTO KOpalJis, P BBI-
X0JIe B OTKPBITHII KOCMOC 9yTh OBLIO HE MOTUO KOCMOHABT JICOHOB.

2) Amombol scuoxocmei umerom HecKoIbKo 00IbUYI0 acum-
Mempuro, yem amomol meépovix meJji, HOIMOMY RPUMAZUBAIOM CS
0py2 K Opy2y HeCKONbKO caadee, uem 6 meépovix meaax u umerom
603MOMHCHOCHb J1€2KO CKOJIb3UMb OMHOCUMENbHO Opy2 Opy2a.

DTOM NErKOCTHIO CKOJIBKEHHS 00YCITaBIMBAETCSI CBOMCTBO Te-
KY4€CTH XKUAKOCTEH U OTCYTCTBHE B HUX TpeHHs. B cuiy TOro, 4ro
3230pbl MEX]Iy aTOMaMU OTCYTCTBYIOT, KUIKOCTH TOXKE MPaKTHIE-
CKH HEC)KMMaeMbl. He3HauuTenbHOE CKATHE KHJIKOCTEH TaK ke
BO3MOJKHO JIMIITh U3-32 PACTBOPEHHBIX B HEW aTOMOB U MOJICKYJI ra-
30B.

AcuMMeTpUsl TPaBUTAIIMOHHBIX MOJIEH aTOMOB Pa3INYHbIX
KUJKOCTEH TaK K€ MOXET OYeHb CHIJIbHO pa3nnyarhbcs. BemecTBa
CO CPaBHHUTEIIBHO HEOOJIBIIION PA3HOCTHI0O ACUMMETPHIA JIETKO BCTY-
MarT B "XUMHUYECKHE" PEaKIUu APYT C APYTOM M JIETKO CMEIINBa-
I0TCS, @ ¢ OOJBIION Pa3HOCTHIO, HAOOOPOT PACCIIANBAIOTCS.

Pa3HOCTh TOTEHIMANOB, BO3HHUKAIOIIAS B pE3yJIbTaTe KOH-
TaKTa MEX]Y KUIKOCTHIO M TBEPABIM TEIIOM, OOYCIOBICHHAS pa3-
HOCTBIO aCUMMETPUN TPaBUTAIMOHHBIX TMOJIEW MX aTOMOB, TIO3BO-
JISIeT CO3/1aBaTh "XUMHUYECKHE" UCTOYHUKH DJIEKTPUUECKOTO TOKA.

[Tpuuém, uem OobIlie pa3HOCTH ACUMMETPHH, TeM OoJiee G-
(eKTUBHbIE UCTOYHUKU TOKa MONy4aroTcs. Tak 4To Jo0ble, Tak
Ha3bIBa€Mble XMUMHYECKHE pEeaKkluu, UMEIT (U3NYecKue Mexa-
HU3MBbI B3aUMOJICUCTBUN.
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AcUMMeTpHE TPaBUTALIMOHHBIX MOJIEH TaK K€ JIEMEHTApHO
00BsICHSICTCS PACTBOPUMOCTH BemecTB[r1.9]. XKuakocTs, nMeromias
ropaszio OOJIbIIYI0 aCUMMETPHUIO I'PaBUTALIMOHHBIX MOJIEH aTOMOB,
OTIAET 3apsaabl aTOMaM TBEPAOTO TeNa, YBEIMYMBAsA MX ACHMMET-
puto. ITpu 3TOM cUIIBI IPUTSDKEHUS MEXAY aTOMaMHU TBEPIOTO Tela
YMEHBIIAOTCS U OHO JIErYe paciaiacTcs Ha OTACIbHbIC aTOMBI (pac-
TBOpsiercsi). M dem Beile Temmeparypa (aCHMMETPHSI) KHIKOCTH,
TEM JIErde PacCTBOPSETCS B HEU TBEPAOE TEIO.

C razamm Bce mMpouCXomuT HaoOopoT. ['a3wl, nMeromme ro-
pa3fgo OONBLIYI0 aCUMMETPHUIO TPABUTAI[MOHHBIX I0JIEH aTOMOB,
YeM JKHJKOCTH, JIETYE PACTBOPSAIOTCS B XOJOJHOW BOJE, TaK Kak
aTOMBI Ta30B CaMH OTHAIOT 3apsiibl aTOMaM BOJbI, YMEHbILAs pas-
HOCTb aCUMMETPUH, YTO IPUBOJUT K YBEJIMUEHHUIO CUJI IPUTSKEHUS
MEXy aTOMaMHU ra3a ¥ )KMIKOCTH. M mpy HarpeBaHuM )KUIKOCTH €€
aCUMMETpHs, KaK U aCHMMETpPHsI ra3a yMEHbILAETCS U PacTBOPEH-
HBIE Ta3bl HAYMHAIOT OYPHO BBIIEIATHCSA B aTMOC(hepy.

3) Amomut 2a306 umerom 00801bHO 3HAYUMETLHYIO ACUM-
Mempuio ZpasumayuoHHbIX hojel, 6 pe3yibmame Komopou
MexHcOy HuMu npeodnadarm cuibl OMMAIKUEAHUA U NOIMOMY
OHU PACRONAZAIOMCA C 3a30PaAMU.

OTH CHUJIBI OTTAJIKMBAHMS MEKIY aTOMaMH Ias3a 3aCTaBJSIOT
ra3pl OECKOHEYHO pacupsAThecs. Ho mpu BHEIIHEM JaBICHUU Ta3bl
JIETKO C)KUMAIOTCS M KOTJIa MEX Y aTOMaMHU r'a3a IIO4YTH HE OCTAETCs
IIOJIEBBIX IPOMEXKYTKOB, I'a3 IPEBPAILAETCS B HCUOKOCHLb.

[pumeuanne! " Camocacamue" zaza 6 cnedcmeuu, aAkoowl, zpa-
BUMAUUOHHO20 NPUMANCEHUA AMOMOB OPY2 K OPY2Y, AGNAEHCA NOJIHEll-
wieil Yyuibio, KOmopyio Hecym jloou ¢ yoozumu 00b16ameibCKuUMU npeo-
cmasnenuamu o npupooe zpagumayvuu. Iladenue mamepuu camoii na
ceos, Komopoe npeocmasisem coooii, max HA3bl8AEMbLIL ZPAGUMAYUOH-
HbLI KONIAnC, N0 CYyMu, pAGHOCUNLHO NOOHAMUIO CAMO20 cedA 3a 60-
J10ChL.
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Tem bonee umo cuvl I1eKMPULECKO20 OMMANKUGAHUSL ANOMO8
U MONeKyn 2aza opyz om Opyza HU KOUM 00pazom Hne Mozym npeepa-
mumes 60pyz 6 Cuilbl RPUMSANCEHU, 0dAdice ecu 001aKa 2a306 cooe-
pymcsa 6 ocpomnsle ckonnenusn. Hawu nomomku yoym npocmo nopa-
HCEHBL MAKUM OPEMYYUM HEGEHCECMEOM NCee0oyuénvix mydxyceil 21
6eKa.

Uewm Ooibllie aCHMMETPHS TPABUTAIMOHHBIX TOJIEH aTOMOB
rasza, TeM MEHbIIIE a3 BECUT B MOJIE TATOTEHUS 3eMJIi. ATOMBI U MO-

JIEKYJBI BOJAOPOA, HarpuMep, 001a/1at0T 04eHb OOJBIIION AaCUMMET-
' puei, crmabo TPUTATHBAIOTCS
3eMJI€l U TO3TOMY BCTpEeYaeTCs
TOJIKO Ha OYCHb OOJIBIINX BbI-
COTax.

Kak Opmio  mokazaHo
Bhiie  (puc.2), TpaBUTAIMOH-

HBIC CHJBbI TAIOTCHHUA OYCHb

Fuc.8 OBICTPO yOBIBAIOT C yBeIWYe-

HUEM PACCTOSHUS OT TATOTCIONIMX TEJI, [TOATOMY CHJIBI TIPUTSIKCHUS
Conana u 3emnu Ha pacctosHun 150 MUITMOHOB KHIJIOMETPOB,
HACTOJILKO HHYTOXKHBI, 4TO 3eMJIs, BO BPEeMsI JIBHIKCHUS, OCTAETCS
Ha OpOUTE TOJIBKO OJIAroJIaps 60IHOBOMY 83AUMOOCUCMEUIO C TPA-
BUTAIMOHHBIM mojieM ComHna. st Toro 4to Obl MOHSITH MPUPOIY
BOJIHOBBIX B3aUMOJCHCTBHIA, JOCTATOYHO paccMOTpeTh 'dddext”,
TaK Ha3bIBAEMOT0, ZPAGUMAUUOHHO20 AuH3uposanus (puc.9).

OH 3aKIIo4Yaerca B TOM,

YTO  YacTWIlA, MpOoJeTaronas
_ MHMO TATOTEIOIIEr0 OOLEKTA, B
MuLieHb | pe3yiapTare BOJHOBOTO B3aMMO-

OTKNOHEHWA YacTUl B Lenax HeﬁCTBHH C €ro rpaBUTAIlHOHHBIM
Puc.10 II0JIEM, U3MCHACT CBOIO TPACKTO-

pHUIO B CTOPOHY 3TOTO OOBEKTa, CO3/aBasi UILUTFO3UIO MPUTSKCHHUS.
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[TonoGuBIM "2 dexToM"” 00BsICHAETCS U TU(paKITUI YACTHUIl HA y3-
KHX IIETX.

OObsicHSIETCS 3TO TEM, YTO BOJIHA, CONMPOBOXKIAIOIIAs 4a-
CTHILY, CO CTOPOHBI OOJIbILIECH HANPSKEHHOCTH TOJISI UCIBITHIBACT
0oJbIIIee COMPOTHUBIICHUE, YEM C MPOTHUBOMOIOKHOM, YTO yMEHb-
maeT €€ CKOpOCTh, B pe3yJIbTaTe YEro BO3HUKAET OTKJIOHSIOIINI MO-
MEHT, U3MEHSIOIINI TPACKTOPHUIO YACTHIIBI B CTOPOHY TATOTEIOMIETO
o0BeKTa.

U yem BbIlIE CKOPOCTH YACTHUI] U YEM OJIMKE UX TPACKTOPHS K
TATOTEIONIEMY TEITy, TeM CHIIbHEee OHH OTKIIOHs0TCs (puc.10). On-
HaKo OoJbIlIKe NICeBAOYUEHBIE 10 CUX MOP HUKAK HE MOTYT IOHSTH,
KaKuM 00pa3oM co3/1al0T UHTePHEPEHIIMOHHYIO0 KAPTUHKY YaCTHII,
MPOJIETAIOIINE CKBO3b Y3KHE IIEIIH.

WM 1 HeBIOMEK, UTO 4aCTULA, TPOJIETAOLIAS YEPES CEPEAUHY
IIEJIM, HE OTKJIOHSETCSA, a YacTHUIla, MPOJIETaloIas psAIoM C KpaeM
HIenu, B pe3yabTaTe 3¢ (dhekTa rpaBUTAIIMOHHOTO IHH3UPOBAHHSI, OT-
KIIOHSIETCS B CTOPOHY 3TOTO Kpasi.

[To TO¥ mMpuYWHE, YTO YACTHIIBI, UMEIOIIHNE OOJBIIYIO CKO-
pOCThb 1 BO30Yy:k1ato1ue 6ojiee KOpOTKHE BOIHBI B IPABUTALIMOHHOM
0JI€ TUTAHEThI OTKJIOHSAIOTCS CUJIbHEE,
3aKkaTHOe HEe0O HMeeT KpPacHOBATHIN
orreHoK (puc.1l). [Togo6HBIM ke 3¢-

CONHEYHBIA NyyY

(eKTOM TpaBUTAIIMOHHOTO JIMH3UPO-
BaHUsS OOBACHSACTCS MPUTSHKCHHUE Ma-

PAJUICIIBHBIX TOKOB, MNPUTAKCHUC CYy-

Puc.11 JIOB Ha MapajuleJbHBIX Kypcax, a

TaK)Ke YMEHbIIICHHE 1aBJICHUS KUIKOCTH WM ra3a Mpy YBEIHUUECHUU

CKOPOCTH JBUXEHHS B Y3KOM CEYEHHH TPYObl U aBTOPOKYCHPOBKA
Jyy4a Jiazepa.

DJNIEKTPOHBI, UCIYCKAaeMbIE Ja3epoM, HMEIOT OJIMHAKOBBIC

CKOPOCTH, TIO9TOMY OHHM BO30Y>KHTAOT BOJHBI OJMHAKOBOMW IMHBI
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(korepeHTHBIC). I MX HUYTOXKHOE pacCesIHUE TaK ke OOBICHICTCS
MEXaHU3MOM I'PaBUTALMOHHOTO JTUH3UPOBAHUS.

AHaJOru4Has cUTyanusi HabII0JaeTcsl M IPU IBHKEHUH TUIa-
HeT 1o opbutam. [Ipu nBMKeHUU IO OpOUTE, TUTAHETHI BO30YKIAI0T
BOJIHY B T'PaBUTALIMOHHOM I10JIE 3BE3/(bl U PA3HOCTb CKOPOCTEN ITOU
BOJIHBI, B 00JIaCTSIX C pa3IUYHON HAMPSHKEHHOCTHIO MOJIS, U3MEHSIET
TPAaEKTOPUIO IUTAHETHI B CTOPOHY OOJIbIIEH MIIOTHOCTH MO, YAEp-
xuBast e€ Ha opoute (puc.12), u 0OTHOBPEMEHHO MPHUIAET IUIAHETES
HEKOTOPbIY BpAIIAIOIIUA MOMEHT.

Cunel npuTsikeHust JIyHbl, HampuMep, Ha TAKOM PaCcCTOSHUU
HACTOJIbKO HUYTOXKHBI, UYTO HE TOJBKO HE MOTYT Ae(pOpMHUPOBATH
3eMHYIO KOpY WIH yAepxkaTh €€ Ha opOHUTe, KaK CUHUTAIOT IMCEBIO-
Y4E€HBIE, HO 1aKE€ HU B MAJICHILIEN CTENEHH, HE BIUSAIOT HA HAIIl BEC.

Ecnu cunel nputspxenust JIyHbsl Obii Ob1 CIIOCOOHBI TOTHU-
MaTh MHJUTHOHBI TOHH BOJIBI B OK€aHE, TO B3BECUBIINCH HA TIPYKUH-
HBIX BeCax BO BpeMs MPHJIMBA U OTJIMBA, MbI ObI 3aMETHIIH CYIIIe-
CTBEHHYIO pa3HHUILly B Bece Hauero Tena. Kpome 3toro npuinsHas
BOJIHA JOJDKHA Obla Obl MepeMeniaThecsl M0 MOBEPXHOCTH 3€MHOTO
mapa co ckopoctbio 1300kunoMeTpoB B 4ac...

B peanbHOCTH Xe mpoucxoauT ciepyromiee. [Ipaktuyecku

opbura HEeBecoMasl B I0JIE TATOTEHUs
cMeljaHWe
- Connna, 3emiist BO30yX1aeT B
Hanpaenexue
fBwkeHns —| HEM IPABUTAI[MOHHBIC BOJIHBI.

_ 5 i Taxue ke BOJTHBI BO30YXIaeT
‘) . \| m Jlyna B mone TArOTEHUS
omna | 3emiu. 3emisi MPOCTO TOKa-

; YuBaeTCsA Ha OpouTe HHTEpde-

PECHOUOHHBIMH T'paBUTalWOH-
HBIMHW BOJIHAMH, B PE3YJIbTATC

f

Puec.12

4Cero BoJAa B OKCaHax pCarupycCr Ha 3TO paCKauMBaHUC, KaK BOJa B
CTAaKaHC MPU KAYKC Kopa6n;1.
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B npunnumne tak e 1noja BAMSHUEM I'PaBUTAMOHHBIX BOJIH
JOJKHBI TIepeMenaTbecsl U MpeaMeThl Ha MoBepXHOCTH 3emun. U
TOJIBKO CHJIBI TPEHUS HE AAI0T UM TaKO BO3MOXHOCTHU. A B *KHJIKO-
CTSIX M Ta3ax CUJI TPEHUs HeT. A mo3Tomy U atMocdepa Toxe B He-
KOTOPOM CTENEHU MOJBEP>KEHA MPUIUBHBIM SIBJICHUSIM, HO B CJIE/-
CTBHUH OOJIBIIICH MTOABUKHOCTH, OHU B HEll HE TaK 3aMCTHBI.

DTO IPEeKpacHO COTJIaCyeTCsl ¢ HACTOSIIIEH TeopueH, Tak Kak
MPWIMBHBIE BOJHBI B Pa3HBIX OKEAHAX Pa3IMYHbI [0 BEIMYUHE U HE
COBMAJIAIOT C ABM>KeHUEM JIyHBI.

Cunpl nputsixenust CoHIIa Ha TAKUX PACCTOSHUAX JI0 TLIa-
HET HACTOJbKO HUYTOXHBI, YTO IUJIAHETHI B €r0 MOJe TATOTEHUS
MPAKTUYECKH HUYero He BecAT. Ho BONHBI, KOTOpbIE OHU BO30YXK-
JAIOT MPU JBUKEHUH IO OpOUTaM B rpaBUTaniMOHHOM T1oJe CoHIIA,
TaK WIK UHAY€e BIUAIOT HA XapaKTep JBUKEHUS COCETHUX TUTAaHET U
9TO BBIPAXKACTCS B HE3HAUUTEIHHBIX KOJICOAHMSIX UX CKOPOCTH U
HATPaBIICHUS, KOTOPHIE HA3BIBAIOTCS TNOPAIIUSIMHU.

ComHIle Tak ke pacKauyuBaeTCs IPaBUTAIMOHHBIMYU BOJTHAMU
OT JIBM>KEHUS TUIAHET U B €r0 JKUJKOM 000I04YKe MPOUCXOIAT aHATIO-
TUYHbIE IPUJIUBHBIC SBJICHHUS.

OObIBaTENIbCKHE MPECTABICHUS MUPOBOT'O HAYYHOTO CO00-
IIECTBA O TMPHUPOJIE TPaBUTAIIUU, TIPUBEIH K U300pPETCHUIO aOCyp/-
HOTO MOHSTHS TPABUTALIMOHHOIO KOJUIATNCA, KaK MaJCHUs] MaTepuu
camolii Ha ce0s, TI0 CYTH, YTBEPKIAIOIIET0 BO3MOKHOCTD O THSATHS
camoro ce0s 3a BOJIOCHI.

[IpaBaa 370 HE OYEHB-TO MOMOIJIO IICEBAOYUYEHBIM B ITO3HA-
HUU TPUPOIBI U OHU YKe Oojee cTa JIeT UIYT I'PaBUTALMOHHbBIE
BOJIHBI, HE TI0JI03pEBAasi, YTO YEJIIOBEYECTBO YK€ JABHO MOJIb3YETCs
STUMU TPaBUTALIMOHHBIMU BOJIHAMH JUIS PAAUOCBSI3H.

Tonpko Ha3bIBasi WX HE TPaBUTAILIMOHHBIMH, a 3JIEKTpOMar-
HUTHBIMU.
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KoncraTupys Bce BblllIeCKa3aHHOE, YTOYHUM OCHOBHBIE TEP-
MUHBI.

" Mamepus, 3mo 6éce, umo cyuyecmeyem 6 uoe puuueckoii
cywHocmu'" .

Mamepus, smo b6e3navanvrasn u OecKkOHeuHas 8CeleHHAs.

" Mamepusa umeem uacmuynoe cmpoenue u moxicem 0po-
oumoca 6eckoneuno".

Ona moorcem 0p06umc;z HA anomasl, Ha IJIEMEHMAapPHbLE, Cy63ﬂ€M6H'
mapHble, ceepxcy63ﬂemeﬂmaprle yacmuysvl U maxk oanee 00 beckoneyHo-
cmu. A max kax ceolicmea yacmuy 8cex yposHell abCoommno 0OUHAKOBLL,
mo ux usydyenHue pas3iuvHnvblx Komzaﬁ()epax u ycKopumeJAix cnmaHoeumcs
OeckoHeuHbIM U Cled08amenbHo beccmbvicieHHbIM. Yenosex npocmo odpe-
Kaem cebsi Ha OeCKOHEUHYI0 NYCIMYI0 mMpamy CUll U epemenu!

" OcHoenble ceolicmea mamepuu, 3apa0, IHeP2UA U HENPO-
Huuaemocmo'".

"3apao, amo ceoiicmeo mamepuu, odycrasnusarouiee
63aUMO00eiCMEUs MamepuaiIbHbvIX 00beKmoe Opyz ¢ Opy2oM.
3aps0 nposisnisemcs 8 eude noiisi.

"ITone, 3mo nocpedOHuK npu 63aumoOeicCmeunx Mamepualb-
Hblx men".

Ilone - nomenyuanoHo, NO3MOMY OnUCAMb €20 8 PAMKAX €G-
KAUOO0BOU 2e0MeMPUU NPUHYUNUATLHO HEBO3MONICHO.

Ilone obraoaem ceoticmeom ynpyeocmu, NOIMOMY 8 HeM MO-
2ym 803HUKAMb U PACHPOCMPAHAMbCA YNPY2Ue B0TIHbL CHCAMUSL.

" Boana, 3mo mexanuszm 63aumo0eiicmeus Mexicoy Mamepu-
anbHbIMu menamu'.

" DHuepzus, Imo ceoiicmeo mamepuu cosepuiams pavomy".
A nosmomy HUKAKOU XUMUYECKOU, OUOOSUYECKOU U KAKOU-TUDO
OpY2oll dHepeUulU He Cyuecmayen.

" Henponuyaemocms, 3mo ceoiicmeo, uckiouaruiee 603-
MOMCHOCHb CYUWECMBOGAHUA MAMEPUAILHBIX 00BEKmMOo8 Opy2 6

opyze".
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Cesoticmeom HenpoHuyaemocmu mamepuu 00bICHAemcs eé
HecocumaeMocms 1 npomsicénHocms. Corcumaemocms geujecmeda
00y CN081IeHa TUUb YAPY2OCMbIO JJIeKMPUYeCKUX NoJell, OKPY#Caro-
WUX AMOMbL U3 KOMOPHIX IMO euyecmso CoCmoum.

" [leusicenue, 3mo usmenenue coCmoaHus mamepuu' .

Heudicenue —smo He npuyuna, a creocmeue Cyuecmeo8aHus
mamepuu, 06ycio8ieHHoe eé C8olUCMEamu.

U 5mo ne xaomuueckoe memanue u3 CMopoHbvl 8 CMOPOHY, KAK
YmMBepIHcOarom NceBOOHAYUHble 8 MOLEK)IAPHO-KUHEMUYECKOU meo-
PpUuU Uy meopuu CmpyH, @ 0OHOHANPAGIEHHbIN NPOYECC USMEHEHUS
COCMOANUSL Mamepuy — CUHIE3.

" Cuna, 3mo deiicmeue Ha mamepuanbHoe meo pa3Hocmu
2PAGUMAUUOHHBIX WU IJIEKIMPUUECKUX ROMEHUUA06"

Huxkaxux cun Jlopenya, Kopuonuca, Apxumeoa unu Ko2o-mo
ewé, 6 npupooe He cywecmeyem, 6ce Cubl UMerom 00OHY U my dHce U
€OUHCMBEHHYIO NPUPOOY, PAZHOCIb 2PABUMAYUOHHBIX UNU IJleK-
MpU4ecKUx NOMeHYua108.

" Bec, 3mo cuna npumssicenus, 00ycioeieHHas pa3Hocmoio
2PABUMAUUOHHBIX HOMEHYUATI08 8 NOJle mAzomelowezo mena'”.
Bec onpeodensiemcsi nonodxcenuem mena 8 2pasumayuoOHHOM Nojie
opyeoeo mena.

Onwupasice Ha BBIIICTIEPEUHCICHHbIE (YyHIaMEHTAIbHBIC
CBOWCTBA MaTepUH, MOKHO HE TOJBKO OOBSCHUTH JOOBIE (hr3mye-

CKHC ABJICHUSA B IPUPOAC, HO AAXKE NPCACKA3aTh U COIITUAIbHBIC.
*k%k

Hy a reneps monpoOyem pazoOpaThcs B TOM, UTO e TAKOE aH-
TUTpaBUTAIUSA, O KOTOPOU Tak JIIOOAT paccykIaTh mepes oObIBa-
TEJIbCKON ayJAUTOPHEN, HEKOTOPHIE TICEBIOYUEHBIE.

Kak u3BecTHO, Ipy rpaBUTAIlMU Tela BCETa MPUTATUBAIOTCS
IpYT K npyry. IIpocTslie Iornyeckue pasMpllICHUS IIPUBOIAT K BbI-
BO4Y, 4TO ITOA aHTHFpaBHTaHHeﬁ nmoapa3yMeBacTCd OTTAJIKUBAHHC.
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B xone manbHEWIMX pa3MBIIUICHUH MbI HEM30EKHO MOWMEM, UTO
rasbl, C ©X CTPEMIICHHEM OECKOHEYHO PACIIUPATHCS M3-3a OOJIBIION
ACHMMMETPHUH TPABUTAIIMOHHBIX TOJIEH UX aTOMOB, IIOCTOSTHHO HAXO-
JISATCS B COCTOSTHUW aHTUTPABUTAIIHH.

To ecTh WX aTOMBI U3-3a CUJI OTTAJIKUBAHUS CTPEMSITCS pa3-
JIETeThCS B pPa3HbIe CTOPOHBL. M TYT ykK caMble cOOOpazuTeIbHbIC
MOTYT CJeNaTh JJisg ce0sl COBEPIICHHO OIICTOMIISIONIEE OTKPBITHE,
4TO JII0OBIE ABUTATEIH, CO3IaHHBIC YEIIOBEKOM, ITO JBUTATEIH Pa-
OoTaromiue, 1Mo CyTH, Ha aHTUTPABUTAITUH.

PeakTuBHEIN ABUTaTENb, 3TO HE YTO UHOE, KaK OOBIYHBIN aH-
TUTPABUTAIMOHHBIA JBUTATENh. PeakTHBHBIC CaMOJIETHI, PaKeThI-
HOCHUTEJIH CITYTHUKOB, JIa 1 OOBIYHBIE HOBOTOTHUE (heliepBEPKH, BCE
OHHM AHTHUTPAaBUTALMOHHBIE. Ha aHTUTpaBUTAIIMM PAOOTAIOT Haxe
ABTOMOOWIIbHBIE IBUTATENI BHYTPEHHETO CTOPAHUS.

Benb B kamepe cropanus 1000T0 ABUTATENsI, B pe3yIbTaTe CO-
€MHEHUs YTIEBOAOPOJOB C KUCIOPOIOM, IPOUCXOJUT CUHTE3 YT-
JICKUCIIOTO Ta3a, KOTOPbIM pacIIupsisich M3-3a OTTAIKUBAaHUS (QHTHU-
IpaBUTAIIMK) €r0 MOJIEKYJ APYT OT Apyra, ¢ OOJBIIOH CKOPOCTHIO
BBITEKAET Yepe3 COIUIO W TOJIKAET, B TIOJIHOM COTJIACHHU C 3aKOHOM
COXpaHEHHUs UMITYJIbCa, CaMOJIET, pakery, 3apsaa QeiepBepka win
MOPIIIEHb B MPOTHUBOIIOJIOKHOM HAIPaBIICHUH.

Oka3bIBaeTcsl, YEIOBEUECTBO YK€ JIABHBIM-JaBHO UCIIOJIb3YET
AQHTUTPABUTALMIO, TaK JK€ KaK U TPABUTALIMIO, B CBOMX HU3MEHHBIX
Y KOPBICTHBIX LIEJSAX, @ BOT TEOPETUKH JO CHX MOpP 3TOT0 KAK-TO HE
coobpasmwiu. Hy, npsimMo kak repoil komeanun Monbepa, KOTOPBIH
JIaXKe ¥ HE JIOTaIBIBAJICS, YTO BCIO )KM3Hb TOBOPHUJI TIPO30OH.

5. IIpocTpaHcTBO U Bpems

N3 ompeneneHuss MaTepuu COBEPLICHHO SICHO, YTO OHA HE
HY’KJIaeTCs B TAKUX CYLIHOCTSX, KaK IPOCTPAHCTBO U Bpems. Takue
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MOHATUSA, KAK IPOCTPAHCTBO, BPEMsI, MAacCa, SHEPTHs, TEMIIEPATYPA,
JIaBJICHUE U MPOYEE —ITO TOJIBKO TEPMHUHBI, IPUIYMAaHHBIE JIFOIbMHU
JUTsl 0003HAUEHUSI HEKOTOPBIX CBOMCTB MaTepUHU.

Ilpocmpancmeo — 3T0 CBOWCTBO MPOTSHKEHHOCTH CaMOU Ma-
TEpUU ¥ TOBOPHUTH O HEM B OTCYTCTBUHM MaTEpUH, COBEpPIICHHO Oec-
CMBICIIEHHO. Marepus cama 1o cebe 1 ecTh 00beM.

HMIMEHHO 3TO CBOMCTBO IPOTS)KEHHOCTU MATEPUU U JAET HAM
BO3MOYKHOCTB II€pPEMEILATHCS B HEH Kyna yroaHo. Iloaromy Mbl Bee-
r1a IMEEM BO3MOXKHOCTh ChE3/IUTh B COCEAHIOIO IEPEBHIO, HA Jady,
B Typuuto, Ha JIyny...

Bpems, xak pusnyeckas CymHOCTh B IPUPOIE BOOOIIE HE CY-
HIECTBYET, 3TO AaX€ HE CBOMCTBO MaTEPHUH, a BCETO JIMIIL CBOMCTBO
YEJIOBEYECKOT0 CO3HAHUS 3alIOMUHATh KaKHe-TO MIPOLIECCHl U3MEHE-
HUA COCTOsIHUS MaTtepuu. [Ipuyem Halle co3HaHUE B COCTOSIHUU 3a-
MOMHUTH TOJBKO MHTEHCUBHOCTH M3MEHEHHUsI MPOLIECCOB, CPABHU-
MBIX 110 UHTEHCUBHOCTH C IIPOLIECCAMHU, TPOUCXOISAIIUMU B MO3TE.

CaumkoM OBICTPBIC U CIIUIIIKOM MEJJIEHHBIE ITPOLIECCHI HE 3a-
nomuHarores. [Iporecc B3ppIBa rpaHaThl, HAPUMEp, YETOBEYECKUN
MO3T 3alIOMHHUTh HE B COCTOSIHUM. TaK e OH HE MOXKET 3alIOMHUTH
mpolecc pocrta aepeBa. B ciiydae moTepu co3HaHUsA, MPOMEKYTOK
BPEMEHU IIPOCTO HE 3anioMUHaeTcs. M naxe ecim 3TOT MpoMexXyTOK
OyzeT B MMJUIMOH JIET, MO3T 3TOTO HE 3aMETHT.

Bpemst —3T0 cpaBHUTENBHASI MEPA OTHOCUTEIBLHON HHTEHCHUB-
HOCTH KaKHX-JIMOO MPOLECCOB. A TIOTOMY €ro U3MEpPEHHE — 3TO
CpaBHEHHE MHTEHCUBHOCTH KaKOTr0-JIMOO mpoliecca ¢ MHTEHCUBHO-
CTBIO JTFOOOT0 MPOU3BOJBHOIO MpoIlecca, IPUHITOTO 3a HTalloH. B
HalleM CIy4ae ¢ MHTEHCUBHOCTBIO BpallleHUs] 3EMJIM BOKPYT CBOEH
ocu. [Ipnyém 3TaiOHOM MOXKET OBITh TOJILKO MEPUOTUYECKUH MTPO-
1ecc, MOTOMY UYTO CPaBHEHHE HENPEPBIBHBIX JIMHEWHBIX MTPOLIECCOB
— HEBO3MOJKHO.
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OTcrofa TOTUYECKU BBITEKAET HEBO3MOXKHOCTh CYIIECTBOBA-
HUS TaKoW (PU3NUYECKOW KaTeropwH, Kak Bpemsi, BooOmie. Eciu Ob
JIIOJIM HE UMEJH TaKOro CBOMCTBA, KaK COZHAHUE U MaMsTh, OHU HU-
Korza Obl He U300pesi TaKOTo MOHATHS, KaK BPEMS U CKOPOCTb.

Cnedoeamenvno, 6 npupooe Hem makou Quzuueckou cyuy-
HOCMU, KAK 6peMA U MAMEPUs CyuieCmeyem 6 6e4Ho ONAULeMCA
Hacmosawem.

PaznuuHOe TedeHne BPEMEHU B Pa3HbIX CUCTEMAaxX OTCUETA 110
JHKEHAYYHOH TEOPUU OTHOCHTEIBHOCTH TPEACTABIISIET cO00M Open
YUCTEUIIEH BObI, KOTOPbIA CTAHOBUTCSA OYEBUIHBIM, CTOUT TOJBKO
monpoOoBaTh OCMBICIUTE YTBEPXKAEHHUE, uTO: "'B cucreme A mpoxo-
IUT OOJIbIIIE BpEMEHH, YeM B cucteme b, 3a o1HO 1 TO ke BpeMms .

Bonee Toro, cuctemsl ¢ 3aMeNJICHHBIM WJIM YCKOPEHHBIM Te-
YEHHEM BPEMEHH, TOJIKHBI ObUTH OBl MCYE3aTh U3 BHY, TAK KaK HH-
KTO ¥ HUKOT/Ia HE BUEN OJTHOBPEMEHHO MPOIIJIoe U OyayIiee.

J1ist TOrO, 9TOOBI BO3BPATUTCS HA3a][ K MPOIILJIOMY COCTOSTHUIO
Kakoro-1ubo mporiecca, ero HeoOXOUMO 3aIyCTUTh B 0OpPaTHOM
HAIpPAaBJIEHUH, YTO COBEPIIEHHO HEBO3MOXKHO, TaK KaK MMPOTUBOPE-
YUT BTOPOMY Hayally TEPMOJIUHAMUKH.

6. JIEKTPUYECKHIl TOK
M 3JIEKTPOMATHUTHASI HHAYKIUSI

Cpenu TBEPABIX TN CYIIECTBYIOT KJIacC BEUIECTB, aTOMBI KO-
TOPBIX UMEIOT OCOOCHHYIO BHYTPEHHIOIO CTPYKTYpPY, CHEIH(puIe-
CKOE€ PACIHOJIOKECHHE 3aPSHKEHHBIX AJIEMEHTAPHBIX YacTHII, 00pa3y-
IOIINUX aTOM, 00YCIIOBJIICHHOE C(pepUueCcKOr TEOMETPUECH.

[IpencraBuTeNsiMA 3TOM TPYMIBI 3JEMEHTOB, HA3bIBAEMBIX
deppomaznemuramu, SBISIOTCS METAIUTHI - )KEJI€30, KOOAIBT U HU-
KEJb, y KOTOPBIX B CHITY 0COOEHHOCTEH BHYTPEHHET 0 CTPOSHUS, Tpa-
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BUTAIIMOHHBIC TIOJIT 0OPa30BaHbl JIMHEWHO CMEIIEHHBIMHU DJIEKTPH-
YEeCKHMH U MPOCTONM MAarHWUT SBJISAETCS OOBIYHBIM DJICKTPUICCKHM
aumosieM. Yl HecMOTps Ha TO, 9TO B TBEP/IBIX TeJIaX ATOMBI HE MOTYT
TIepeMEIIaThCss OTHOCHTENILHO APYT APYyra W3-3a MOIIHBIX CHII Ipa-
BUTAIIMOHHOT'O IPUTSHKEHUS APYT K IPYTY, PeppoMarHeTHKH UMEIOT
CBOMCTBO HAMArHUYUBATHCA. 1O €CTh B CTPYKTYpE UX aTOMOB J10J1-
KECH GBITB JJICMCHT, I/IMGIOH_[I/II\/'I BO3MOXXHOCTb IICPEMCUICHU A, NaKC
CCJIM BCIICCTBO HAXOAUTCA B TBEPAOM arp€raTHoOM COCTOSIHUH.

Ha pucynke (puc.13) n3obpaxkena Hanbosiee BEposTHAsT MO-
Jelb aToMa, UMEIOIasi CTPYKTYPY, MO3BOJISIONIYI0 aTOMy JIETKO
HAMAarHMYMBATHCS  BHEITHHM

MarHUTHBIM  IOJIEM.  OTOT
aTOM IPEJCTABISAET COOON Kak
ObI aTOM B aTOME.

IIpy HamarHuuyMBaHUU
BHEIIHUI aTOM HENOJBHXKEH,

7 a BHYTPEHHHM MO JE€HCTBUEM
aToMm (be[;F;OMaI'HeTHKa BHCIIHETO ITOJIA MOXCET "Hepe'
KaThIBaThCs BHYTPH, H3Me-

Puc.13 N .
HAS OOIIMMI IUIIOJBHBIA MO-

MeHT. Kak M3BeCTHO, IpH yJape MarHUT 4aCTUYHO pa3MarHHYUBa-
€TCs U 9TO SIBJICHUE TaK e JICTKO 00BSICHICTCS MPEII0KEHHON KOH-
CTPYKLIHEM.

Juneiinoe cmeuyenue IEKTPUUECKUX MOJIEM aTOMAa OTHOCHU-
TEJILHO APYT Apyra MpOosBIIAETCS B BUIEC HEKOTOPOTO nepeKkoca rpa-
BUTAIMOHHOTO moJisi. VI 3TOT nepekoc zpasumauyuonnozo nons
OLIMOOYHO HA3BIBACTCS MAZHUNHBIM HOJIEM.

[Tpu HarpeBanuu (eppomarHeTrka [ri1.9], sIeKTpOHBI, IpHU-
JIMIIIINAE CO CTOPOHBI MOJISI TIOJIOKUTEIBHOTO 3apsiia, HeUTPaTu3yroT
I[HHOHBHBIﬁ MOMCHT M BCHICCTBO TCPSACT MATrHUTHBIC CBOICTBA.
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[Ipupona, kak Mbl BUAMM, BIIOJHE OOXOIUTCS CAMBIMU MHUHUMAJIh-
HBIMHU ¥ TIPOCTBIMH CPEJICTBAMH.

5]

B cummempuunom rpasu-
KPHBLIE YOLIBAHWA NEKTPUHECKUX
MOTEHLManos Npy1 acMMMETPUK

[PABUTALMOHHOIO Nons TallMOHHOM II0JIE TCJa, IOTCHIXaJI

noteHuman

JIF000M TOYKH, KaK B IIOJIE€ MOJIO-

o
o

o

KUTCIIBHBIX, TaK H OTpI/IL[aTeJIB'
HBIX 3ap;11[013, OJIWUHAKOB U IIO-
3TOMY Pa3HOCTh 3JCKTPUUCCKUX
0 paccrosine ' [MOTEHIIMAIOB B JIIOOOM TOUYKE Ta-

dQ,

Puc.14a KOro moiisg paBHa Hymo. OpaHako
TaKUX BEIECTB B MPHUPOJAE HE CYIIECTBYET, TaK KaK aTOMblI C
CUMMETPUYHBIM IPABUTALIMOHHBIM TOJIEM B C(hepHUECKON METpUKE
BCEJICHHON 00pa30BaThCs HE MOTYT.
ITosTomy aToMbl JIOOBIX BEIIECTB BCErjga HMEIOT
HEKOTOPYIO ACUMMEmPUI0 TPABUTALIMOHHBIX MOJIEH.
TeopeTnuecku B acummempuurnom rpaBUTALIMOHHOM I10JI€ B

KaXJIOH €ero TOYKE CYIIECTBYET

KPMBLIE YObiBaHUs ANeKTPUYeCKNX

NOTEHUKANOB NPM Nepexoce HCKOTOpasA pasHOCTb JJICKTPHUYC-

TPaBUTaLMOHHOrO Nons

noteHunan ©

CKUX MOTEHINAJIOB, 00YCIIOBJICH-
Hasl pa3HON BEJIMYUHOU AJIEKTPH-
YECKUX IMOJIeH, KOTOpas MPUBO-
R oo JIUT K CMEIIECHUIO 3apsAloB B

paccTonnne

NpoOHOM Telle WM K HOJspu3a-

Puc.14b I[UH, KOTOpAasi MPH €ro repemMelne-
HUH OCTAETCS HEU3MEHHOM.
Dto moka3aHo Ha pucyHke (puc.l4a), rae nuHuK TpaduKa
CMEIIIEHBI 110 OCH MOTEHIHAIOB Q.

[pu aBKeHUU TPOOHOTO TEa B HEPEKOUEeHHOM TPaBHUTa-
[IHOHHOM I10JIe (MaZHUMHOM), TIC SIIEKTPUUECKUE OIS JIMHEWHO
CMeEIIIEHBI OTHOCHTENIBHO APYT APYyTa, Pa3HOCTh SJEKTPHUCCKHUX I10-
TCHIIHAIOB OT TOYKH K TOYKE U3MEHSETCS, B PE3YJIbTATE Yero B HEM
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BO3HHKACT JIBH)KCHHE ICKTPUUCCKUX 3aPSI0B WM DIICKTPHUUCSCKHIA
TOK. DTO siBlicHHE B (U3UKE HOCUT HA3BAHUE 2/1eKMPOMACHUMHOU
uHOyKyuu v okasano Ha rpaduke (puc.14b), rae TMHUN CMEIIEeHBI
no ocu R. DTo mo3BossleT Tak ke JIETKO OOBSICHUTH MPHHIIHII
paboThl, Tak Ha3bIBAEMBIX, YHHIIOJSIPHBIX TI'EHEPAaTOpPOB 0e3
NPUBJICYCHUS] TICEBJOHAYYHOW TEOPHU OTHOCHUTEIBHOCTU WM
Kakux-To Muuueckux cui JlopeHia.
To 006CTOATENBCTBO, YTO MATHUTHOE TIOJIE —3TO MEPEKOIICH-
HOE IPaBUTAIMOHHOE T0JIe, 00Pa30BaHHOE JIMHEWHO CMEIIEHHBIMU
IIEKTPUICCKUMH TOJISIMH, JIETKO TOKa3bIBACTCS MPOCTHIM IKCIICPH-
MEHTOM. M 3TOT 3KCHEpPUMEHT CIOCOOCH MEPEeBEPHYTh COBPEMEH-
HYIO TICEBJIOHAYKY C FOJIOBBI Ha HOT'H.
B snexTpoHHO-TTyueBOl TpyOKe, 3JIEKTPOHHBIN JIy4 OTKIIOHS-
€TCsl AEKTPOCTATHYECKUM T0JIEM TNIOCKOTO KOHZIEHCATOpa, OTTal-
KHBAsICh OT OTPHULATEIBHON U MPUTATHBASCH K MOJIOKHUTEIEHON 00-

AMEKTPOH

Karoq I‘ a.

KJIaJIKe. DTO MOKAa3aHO Ha PUCYHKE
(puc.15a). Eciu ke OTKIIOHSIONIYIO
CHCTEMY BBIMIOJIHUTH TI0 CXEME pH-
apa cynka (puc.15b), ¢ nBymst mapamu
BEPTUKAIBLHO OTKJIOHSIONIAX JJICK-
TPOJIOB, HIMHUTHPOBAB MEPEKOC rpa-

BUTAalMOHHOI'O I10JIA, TO IINIOCKOCTb

Puc.15
OTKJIOHCHHA 3JICKTPOHHOI'O JIyda

Oyzner nosépuyra Ha 90TpaTycoB.

To ecTh ANMEKTPUYECKUMU TOJISIMH JBYX MaP BEPTUKATBHO OT-
KJIOHSIFOIIUX 3JIEKTPOJOB MBI CO3AaéM MEPEKOC T'PaBUTAIMIOHHOTO
MOJISL WK APYTUMU CIIOBaMH, MarHUTHOE T0JI€ U AJIEKTPOHHBIH JyY,
MIPOXO/IS Uepe3 3Ty CUCTEMY AJIEKTPOAOB, OYIET OTKIOHATLCS 20puU-
30nmanbHo. To ecThb Tak ke, KaKk B JIEKTPOMArHUTHON OTKJIOHSIO-
meit cucreme. Tak Kak JIOOBIE 3JIeMEHTapHbIE YaCTHIIBI COCTOST U3
Oojee MENKHX CyOdJIEeMEHTApHBIX YaCTHUIl, OHH TaK K€ 00JIaJaroT,
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aub0 acUMMETpUel, MO0 HEOONBIIMM TIEPEKOCOM T'PaBUTAIIMOH-
HOTO TOJISA, B pe3y/bTaTe KOTOPOro MPHU IBUKEHUU B ACUMMETPHY-
HBIX ITPABUTALIMOHHBIX MOJISAX APYTUX 0OBEKTOB, OHU IPUBOISATCS BO
BpaIllEHHE, KOTOPOE TPAKTYETCSI COBPEMEHHON HAYKOW KaK CRUH.

Kak numryt B yueOHUKax (pU3MKH, SIEKTPUYECKUI TOK —3TO
MOTOK 3apsDKEHHBIX YacTHUI[ — JIEKTpoHOB. Ho orpomHoe komimye-
CTBO 3JIGKTPOHOB, IBM)KYIIUXCS B IMPOBOJHUKE, PEACTABISIET CO-
00l MHOXECTBO IapaJljIeNIbHBIX TOKOB, KOTOPBIE 10 3aKOHY MPHUTSI-
JKEHUS MapauIeTIbHBIX TOKOB OyAyT CTSTUBATbCS B TOHKHI IIHYP,
MPOXOAIINIA [0 LIEHTPY MPOBOAHHKA.

B 3TOM ciyyae HUKaKOTro 3JIEKTPUYECKOTO TOJISt BOKPYT MPO-
BOJIHMKA HAOII0aThCsl HE JOKHO, TaK KaK OHO B CHITY 3aKOHA 00-
paTHBIX KyOOB O4€HB OBICTPO YOBI-

BaeT C PACCTOSHUEM U K TOMY XK€
OUEHb CHJIBHO JKpaHUpYyeETCs aro-
MaMu [POBOJHHUKA, OKpYXaro-
IIUMH TOKOIPOBOJAAIIMHI "IIHYD".

Mexaanu3m CTATUBAaHUSI
Soeines TPACKTOPUH JIBIDKYIIUXCS 3apsi-
Prc.16 108 (puc.16) o0ycI0BICH HX BOJI-

HOBBIMH B3aMMOJICUCTBUSIMU JPYT

C APYroM WIH Pa3HOCTbIO CKOPOCTEHW BOJHBI, KOTOpasi 3aBUCUT OT
HaNpspKEHHOCTH WM "TUIOTHOCTH' TPaBUTALMOHHOTO IOJIS B KOTO-
POM JIBUKETCS 3apsifi U €ro cKopocTH. DoKyCHpOBKa 3IEKTPOHHOTO
ny4da B DJIT oOycnoBieHa TeM, 4TO Ha (POKYCUPYIOIIUHN IIIEKTPO.T
noJaéTcsl BBICOKOE HANpsKEHUE, YBEINYMBAIONIEE CKOPOCTh JJIEK-
TPOHOB. /1 yeM BblIlIe X CKOPOCTh, TEM TOHBIIIE JIyd. JIpyrumu cio-
BaMH, IPUTSKEHHE NapauIeIbHBIX TOKOB TaK K€ 00YCIOBIEHO Me-
XaHW3MOM I'PABUTAL[MOHHOIO JIMH3UpOBaHus. BOT Tonbko Gonbiine
IICEBAOYUYEHBIE 3TOrO 10 CUX IIOp HE MOHSUIIH.
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B meépovix nposoonuxax rnekmpuuecKkuil moK npeocmas-
aem coooii 06a 6CMPEYHBLIX NOMOKA 3aPAO0E8 PA3HO20 3HAKA, 08U-
HCYWUXCA C YCKOPEHUEM, KAXiCObll U3 KOMOPHIX, 6 CULYy 3aKOHA
RPUMAINCEHUA NAPAIIETbHBIX MOKO0E, CHPEMUMCA 3AHAMb Me-
CH0 6 YeHmpe NPoBOOHUKA.

Ho Ttak kak camu 3apspKeHHBIE YaCTUIIBI MaTepUANIbHBI U
HENIPOHUIIAEMBI, a TOJISI Pa3HBIX 3apsSA0B HA0OOPOT MPOHHIIAEMBI
JIpYT 7Sl Apyra, TO UX BCTPEUHbIE OTOKHU 3aKPYy4YHMBAIOTCS CIIHpa-
JIBI0 BOKPYT JIpyT Apyra. B 3ToM citydae 3aKkpydeHHbIE TOTOKHU 3a-
PAIOB B COUPAIAX OyAyT CTPEMUTHCS K TOBEPXHOCTH MPOBOJIHUKA,
YTO U MOATBEPKAAETCS OIBITOM.

W B 3TOM %€ cirydae BOKpPYT IPOBOJHHMKA C TOKOM HOSIBUTCSA
nepexkoc TPaBUTAIMOHHOTO TIONS (MazHumuoe nose), KOTOPBI
MO>KHO OOHAPYKUTh C TIOMOIIBIO CTPEJIKU KOMIIAca.

[Ipu nmepemeHe HampaBieHUs TOKA, HAMpaBIECHUE MEepeKoca
M3MEHUTHCS U MarHUTHAs CTPEJIKa OTKJIIOHUTCS B IPYT'YIO CTOPOHY.

[Ipu npoxokaeHnH Mo MPOBOJAHUKY NEPEMEHHOTO TOKa, 0-
TOKH 3aps110B MEHSIOT HAIIPABJICHUE IB>KEHUS U, COOTBETCTBEHHO,
MEHSETCSl HANpAaBJICHUE BpALEHUs CIHPANE, 4TO NPUBOJIUT K
OBICTPBIM U3MEHEHHUSAM MepeKoca U BO3ZMYIIEHUIO TPaBUTAI[HOHHOTO
IOJIsI BOKPYT IPOBOJHUKA U PACTIPOCTPAHEHUIO 3TUX BO3MYILICHHI B
BUJIE TPABUTALIMOHHBIX BOJIH, KOTOPBIC B (PU3UKE HAZBIBAIOTCS 9/1€K-
MPOMAZHUMHBIMU U PAOUOBOTHAMU.

OTU TPaBUTAIIMOHHBIE BOJIHBI BOKPYT MPOBOJIHUKA C TEpe-
MEHHBIM 3JIEKTPHYECKUM TOKOM, UMEIOT C(HePUUECKYIO TharpaMmMmy
HAINpPAaBJIEHHOCTH U 0cIabeBalOT C PacCTOSHUEM IO 3aKOHY 00part-
HBIX KBaJpaTOB.

Ipumeuanne! Cywecmeosanue ecmpeunvix noOmoKog 3apsa0oe
00ycnoeneno mem, Uumo 6 mamepuanax oOLIYHBIX NPOBOOHUKOE 6cec0a

npucymcmeyem HeE3Hauume/lbHoe KOJluuecmeo d4acmuy ¢ Rnojaoxdcu-
menvHou acmmnempueft spasumauuOHHblIX noaei — npOMmMOHOE. Inek-
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MPOHbBL U RPOMOHBL, RPUMALUBAACH OPY2Z K OPY2y, 00pa3yiont Hellmpain-
Hble YACMULYbL, KOMOPbLE HAX00AMCA 8 MENCAMOMHOM RPOCIMPAHCHIGE
eeuiecmea. Kozdaptwuocmb nomenuual06 6HeuwlHe20 UCmo4YHuUKa 3/1eK-
mMpU4ecK020 MoKa pa3pvléaem ux, OH HAYUHAIOM O8U2AMBCA 6 NPOMU-
60NOI0MHCHBIX HARPAGIIEHUAX, CO30A6A5 6CHPEUHbIE RONOKU 3AP5008.

C 3Toli TOUKH 3peHHUs OMPOoOyeM O0BSICHUTh MEXaHU3M BO3-
HUKHOBEHUSI ToKa caMoumHAyKuMu. Korma k KoHIIaM MPOBOAHHKA
(puc.17) npuiiokeHO HANPSDKCHUE, B HEM HAYMHACTCS IBH)KCHHE 3a-
PAIO0B. DNEKTPOHBI IBUKYTCSA 10 HAITPABJICHUIO K MOJIOKUTEIBHOMY
MOJIFOCY UCTOYHUKA, TPOTOHBI — K OTPUIATEIIbHOMY .

Tak KaK MOTOK MPOTOHOB, B CBSI3U C OTPULIATEIILHON aCUM-
MeTpHEel BellecTBa HAIIETO MUPa, HUYTOXXHO MaJjl U JIUIIb HE3HAYU-
TEJIbHO YMEHBIIAET PAa3HOCTh 3JEKTPOHHBIX MOTEHIIMAIOB, TO MBI

DEY paccMaTpuBaTh
P
. dP(y=pp, | TOJIBKO JIBH)KEHHE DIEKTPO-
2 i v
g';{_*g":,ﬂ"' +| HOB. U XOTS HUUYTOXKHBIH TO-
Tty
23 - TOK IPOTOHOB SABIISETCS MIPU-
: = L o
ol L —~ | YMHOM 3aKpy4YHMBAHUSA IOTO-
| — KOB 3apsAI0B B CIHMpPaib, JUIs
:: : ® + HAac 3TO IOKA HE MMEET 3Ha-
Puc.17 ICHUA.

ONEKTPOH, OBUTaACh K IOJOXKHUTEIbHOMY IOJIIOCY HCTOY-
HHUKA TOKa, HENIPEPHIBHO YBEIMYMBAET CBOKO CKOPOCTh M3-3a IOCTO-
SHHO yBEJIMYMBarolIelcs, corylacHO 3akoHy KynoHa, cuiibel mputs-
AKEHHUS.

N3-3a 3TOM pa3HUIIBI CKOPOCTEH JIEKTPOHOB HA IPOTUBOIIO-
JIO’KHBIX KOHLIAX IIPOBOJIHMKA, BO3HUKAET Pa3HOCTh UX KOHLIEHTpPA-
Uil win pasHocTh noreHiuanoB dP)=P2 —P1. 13 Heé BbrunTaetcs
Pa3HOCTh MOTEHINAJIOB, CO3/1aBaéMasi BCTPEUHBIM JIBUKEHUEM IIPO-
ToHOB P(+)=Ps3-P1. PesynbTupyromnias pa3HOCTh MOTEHINAIOB ONpe-
nensiercs dopmysoi dP=P>-Ps.
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[Ipu OTKIIIOUEHUM MCTOYHHMKA TOKA, MO IAECHCTBHUEM 3TOM
pasHoctu noreHuanoB dP, 3JeKTpOHbBI, HAKOMUBIIIMECS B OTPHIIA-
TEJIbHOM KOHIIE MPOBOIHUKA MTPOIOIIKAIOT IBHKEHUE IO MHEPLIMH K
MOJIOKUTETBHOMY KOHIY M HAKaIlJIMBAIOTCS B HEM, CO3/1aBasi y»Ke
HECKOJIbKO MEHBIIYIO0 OOPAaTHYIO pa3HOCTh MOTEHIINANIOB. B pe3yib-
TaTe ACWCTBHSI ATON 0OpaTHOW PA3HOCTH MOTEHIIUAIIOB, DJIICKTPOHBI
CHOBAa HAYMHAIOT JABUTAThCS B OOPATHOM HAIPABJICHHUH U MPOLIECC
MOBTOPSIETCS.

[Toce HECKOJIBKUX 3aTyXarOIIMX KOJeOaHUH, 3aBUCSIIIUX OT
JUTMHBI IPOBOJIHUKA, KOHIIEHTPAIMs AJIEKTPOHOB BHIPABHUBAETCS U
TOK MPEKpaIaeTcs. ITOT TOK B AJIEKTPOJIUHAMUKE U HA3bIBAETCS TO-
KOM CaMOMHIYKIINH.

Ecnu psiom ¢ mpoBOAHUKOM IMOMECTUTH (peppOMarHUTHBIH
MaTepuai, TO Iepruoa KoiebaHuil yBEIUIUTCS U3-3a TIOTEPh HA Tie-
PECTpPOIKY CTPYKTYp €ro aromoB. OTCr0a MOYKHO CAENAaTh BBIBOJ,
YTO MPU MPEKPALIEHUH TOKA, STEKTPHUUECKHUE KOJICOaHHSI BOSHUKAIOT
HE M3-32 U3MEHEHUSI HEKOeT0 MU(UYECKOTO MATHUTHOTO TOJIS, a T10
COBEPIIECHHO JIPYroi NPUYMHE U YTO HUKAKOE€ MAarHUTHOE T0JIE, HU-
KaKoro y4acTHs B MPOIECCE HE MPUHUMAET.

A ciemoBaTeIbHO HHUKAKOM MarHUTHOM COCTAaBIIAIOIIEN B
SJIEKTPOMArHUTHBIX BOJHAaX HeT. EcThb JBE 3JIEKTPUUYECKUX
COCTaBIISIONTNX, 00YCIIOBICHHBIX BOJTHAMHU B JIEKTPUICCKUX MOJISIX
MIPOTUBOTMOJIOKHBIX 3HAKOB, cMenleHHbIX Ha 180rpamgycos.

A nomomy HUKAKO 371eKMPOMAZHUMHOU CAMOUHOYKYUU,
mMaK xce KaK u camozo MAeHUMHO20 NOJIA He CYULeCnmeyent.

Bricokoi KOHITEHTpAIMEH AIEKTPOHOB TaK K€ OOBIICHACTCS
U TOT (aKT, YTO HUTh HAKAJIMBAHUS JAMIIOYKH YacTO TIEpEeropaet
OKOJIO OMOPHOTO JIEKTPOAa ¢ KOTOPOTO B MOMEHT BKJIFOUEHUS T1O-
CTYMAIOT AJIEKTPOHBI, XOTS JIOJDKHA ObI IEperopaTh MoCpeIuHe, TakK
AJIEKTPOJIbI UTPAIOT POJIb TEIJIOOTBOA.
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[Tpu koHTakTe BemecT (METALIIOB) C Pa3IMYHON BETHIUHOM
OTPHUIATEIIBHOW ACHMMETPUU TPABUTALMOHHBIX TOJEH AaTOMOB,
MEXy HUMH BO3HHKAET HEKOTOpasi Pa3HOCTh JJIEKTPUUYCCKUX I10-
TEHIMAI0B (IIOTCHIHANBHBIH Oaprep (puc.18)).

[ToaToMy npu IMPOXOKIAEHUHU TOKA YEpEe3 TAKOW KOHTAKT B
OJTHOM HaIpaBJICHWH, 3Ta Pa3HOCTh MOTCHIIHAIOB CKIIAJbIBACTCS C

Pa3HOCTBIO  TOTEHIMAJIOB
U
U HMCTOYHHMKA TOKA, a B APYTOM

np| - o ..
ACUCTBYET MIIPOTHUB HEEC, YTO
U L
0

MPUBOJIUT K PA3JIUYHON Be-
JUYMHE TOKa, MPOTEKaro-
IIer0 4yepe3 KOHTAKT, 3aBU-

CAIIyK0O OT C€Tro HallpaBJic-

Karop AHop ——

JE— MU CJIOBAMH
oBnacTe ¢ Manoi oBnacTk ¢ GonbWon Hpyr !
oTpULaTeNbLHOA OTpULaTENLHON JIIOOBIE KOHTAKTHI METAJIOB
acHMMeTpUen (+) acuMMeTpUen () N .

C pa3quH01/1 BCIIMYNHOU
Puc.18

acUMMETpHUH 00JIaJar0T CJia-
ObIMH "BBIMPSIMHUTEIIBHBIMA CBOMCTBAMH, 3aBUCAIIAMU OT BEJH-
YUHBI KOHTAKTHON Pa3HOCTH MOTEHUHUANOB. M Takue KOHTAKThI TakK
e SBIIAIOTCS UCTOYHUKAMU DJIEKTPUYECKOr0 TOKA, KOTOPBINA 3aBU-
CUT OT Pa3HOCTH OTPULIATEIHPHONW AaCHMMETPUH KOHTAKTHPYIOIIUX
BeriecTB. VX B ¢pu3nke Ha3bIBAIOT djieMeHTaMu [lenbThe.
KoHTakThl ¢ 00JBIION, TEXHOJIOTUYECKH CO3JJaHHOM, pa3HO-
CTBIO aCUMMETPHUH, CO3JAI0NIie OOJNBINYI0 KOHTAKTHYIO Pa3HOCTh
NOTeHIUAIOB (MOTEHIMATBHBIN 0apbep), Ha3bIBAIOTCS MOTYIPOBO/I-
HUKOBBIMH TMOJIaMH, TOK Yepe3 KOTOphIe, B IIpeienax 3TOro NOTeH-
UANBbHOTO Oapbepa, MOXKET Te4b MPAKTHYECKU TOJIBKO B OJHOM
HaIpaBJIECHUH.
[Tpu moAKIIIOUYEHUN UCTOYHUKA MUHYCOM K 00J1aCTH C Majon
OTPHIIATENIbHOW cuMMeTpueii (P), 0003HAUCHHONH MAaJIbIM 3HAKOM
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MHUHYC, 3JCKTPOHBI JICTKO MPOHUKAIOT B HEE MOJ JEHCTBUEM He-
60J1bII0# pa3HOCTH MOTEHINUAIOB Umin, TOTOMY YTO CHJIBI OTTAJIKH-
BaHus ciaabbl. [Tpu nBrkeHNH B 30He (D) OHU YCKOPSIFOTCS M TIPUOO-
PETalT KUHETHYECKYIO YHEPTHUIO IS TIPEOI0JICHHS CHIT OTTAJIKABA-
HUS 3JICKTPOHOB, COJIEPIKAIIUXCS B 30HE (N).

Ecmu ux ckopocTh mpu IBUXKEHHUU B 30HE (D) AOCTHTHET
300000kMm /cex, To BOSHUKHET cBeueHHe BaBmioBa-UepeHkoBa u
JTMOJI IPEBPAIIIACTCS B CBETOIUO/I.

Takum 00pa3oMm, Aisi MpeBpalieHHs AMOJA B CBETOIUO,
30Ha (P) JOKHA OBITH OCTATOYHOM IIUPUHBI, JJIS TOCTHIKCHHUS
9JIEKTPOHAMH CBETOBO# CKOpOCTH, a 30Ha (N), HA0OOPOT JOJDKHA
OBITh TOCTATOYHO TOHKOM, YTOOBI MpH €€ MpoJIETe, CKOPOCTh IJEK-
TPOHOB YMEHBIIAIACh HE3HAUUTEIbHO. OTCIOIA CIICAYET, YTO YeM
mmpe 30Ha (P) 1 ToHbIIe 30Ha (N), TeM H3JIyueHHe 0oJiee KOPOTKO-
BOJIHOBOE. TO €CTh CABHHYTOE K CHHEMY KOHILY CIICKTpa.

[Tpu moAKTFOUYEHUH UCTOYHHUKA TOKA MHUHYCOM K 00J1acTH ¢
0O0JIBIIION OTpHIIATENIbHOW acumMeTpueit (N), 0003HAYCHHOUM 00JIb-
IIAM 3HAKOM MHHYC, 3JICKTPOHBI HCTOYHUKA HE MOTYT TPOHUKHYThH
B He€ n3-3a OOJIBIIMX CHJT OTTAIKHBAHUS, M TOK, (€CITH Pa3HOCTH I10-
TEHIUAIOB He mpeBbimaeT Unp), B 7TOM HampaBJICHHMH Yepe3 KOH-
TaKT HE MPOXOJIUT.

[Tpuuem snekTpoHb! U3 obsactu (P), 0003HAYCHHOIN MaJIbIM
MHUHYCOM, YXOJISIT K ITOJIOKUTESIILHOMY TTOJTFOCY UCTOYHUKA, OOCHSISI
3Ty 00JIACTh AJIEKTPOHAMH M COOTBETCTBEHHO OXJIaXKast €. ITo, TaK
Ha3biBaeMblll "IPdexT IleabThe", HA KOTOPOM OCHOBaHa paboTa
HOJTYTIPOBOTHUKOBBIX XOJIOAUIBHUKOB. [IprueM 4acTh 3JIEKTPOHOB,
HAKOIMMBIIMXCS B KpaiHe#l (IpaBoii 10 pUCYHKY) 00JIacTH 30HBI N,
MOBBIIIAET ACHMMETPHIO €€ aTOMOB M COOTBETCTBECHHO HANPSHKCHHS
npoOosi. Takum 0Opa3om, HampspkeHHe po0ost OYJET 3aBUCETh OT
IIHPUHBI 30HBI N.
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HeGounpimias 9acTh 371€KTPOHOB, TPOHHUKIITNX Yepe3 30Hy N B
30HY P, CO37aeT TOK yTeuku. [Ipu npeBbimeHnn 0OpaTHOM BHEIITHEH
Pa3HOCTHIO MOTEHIIUAJIOB MOTEHIIUATBLHOTO O6apbepa Unp, B CBSI3H C
OOJIBIIION KOHIIEHTpAITUEH AJIEKTPOHOB B OOJACTH aHOJA, SIBIISIO-
IIUXCSI TaK K€ U HOCUTEISIMU TETUIa, IPOUCXOJIUT, TaK Ha3bIBAEMBbI,
TETUIOBOM MpoOoH [ri1.9] U BBIIPSIMHUTEIBLHBIC CBOMCTBa KOHTAKTa
TEPSAIOTCA.

Ecnu anogHast 001acTh KOHTAKTa YCTAaHOBIIEHA HA TEIIIOOT-
BOJIC W MPOOOW HE MPHUBOJUT K PA3PYIICHHIO KOHTAKTA, TO IMOCIE
CHSITHS BHEILIHEH Pa3HOCTU MOTEHIMAJIOB, CBOMCTBA KOHTAaKTa BOC-
CTAHABJIMBAIOTCS. DTO SBJICHUE UCIIOJIB3YETCS B CTAOMIIMTPOHAX.

Ha rpaduke nmoka3zano pacrpenesneHne MOTSHITMAIOB U CTa-
HOBUTCS MOHSTHO, MMOYEMY TAKOW KOHTAKT MPOBOAUT TOK B OJHOM
HaIpaBJCHUH, TOKA3aHHOM CTPEJIKOM. 3/1eCh HAMpallluBaeTCs aHa-
JIOTHUSI C HAKJIOHHOM MJIOCKOCTHIO.

Ipumeuanne! Tax kax 6 npupooe nHem Hu1e20 GUPMYATbHO20
WU MHUMOZ20, 00bACHEHUE NCEGOOYUEHBIMU MEXAHUIMA NPOMEKAHUS
MoKa uepe3, MaKkoii KOHMAKM, HA3bleAeMblil N-P NEPEXOOOM ¢ NOMO-
wblo Hecyuiecmeyomux " 0blpoK”, CO8EPUICHHO HECOCHOAMENbHO, U
AGNACMCA MAKOU JHce YYULbIO, KAK ZPAGUMAUUOHHBLI KOLIANC WU KAK
603HUKHOBEHUE 68 8AKYYME HEKUX GUPMYATIbHBIX YACMUY, WU K6AHNO8
anepeuu. JIroovie e3aumodeiicmeus ¢ npupooe — MO 63aUMOOCICmeus
He MHUMBIX, KAK 6 MAMEMAMUKe WU UPMYATbHBIX, d COBEPULEHHO Pe-
AIbHBIX MAMEPUATLHBIX YACHUY.

Hcxona w3 BBIMIEU3TI0KEHHOTO, MOXHO CHAENaTh CIIEIYIO-
I BBIBOJ. TTPOBOJIHUKH — 3TO BEIIECTBA MMEIOIIEE HEOOIBIIYIO
OTPULIATENIBHYI0O aCUMMETPHUIO TPABUTAI[MOHHBIX IOJEH aTOMOB, B
KOTOPBIX 3JIEKTPOHBI MOTYT MEpEeMEIaThCsl MO/ IeWCTBUEM HEOOIIb-
IO BHEIIHEN Pa3HOCTH IMOTEHIUAJIOB.

A u30ITOPBI, HA0OOPOT, 00IATAIOT OYEHD OOJBIION OTPH-
[aTeIPHON aCUMMETPUEH, TMO3TOMY JIJII TOTO YTOOBI 3JIEKTPOHBI
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MOTJIM B HUX NEPEMEIATHCS, HY>)KHO MPUIIOKHUTH K HUM OUY€Hb 00JIb-
IIYI0 BHEIIHIOK Pa3HOCTh MOTEHLIUAJIOB. TO €CTh BOIPEKH yTBEp-
KACHUIO Oo(UIIMATbHOW HAyKH BCE MPOUCXOAMUT C TOUYHOCTHIO JI0
Hao0OpOT, BEIIEeCTBA C OOJIBIIUM COACPIKAHUEM DJICKTPOHOB — ATO
U30JISITOPBI, & C MAJIBIM — TPOBOHHKH.

N 370 TakK e JerKo MpOBEPUTH NIPOCTHIM OnbITOM. [Ipu npu-
KOCHOBCHHH K METAINTMYECKOMY TPEAMETY HMEIOMIEMY MAalyio
acUMMeETpHUI0 (HEOOJIBIIIOE COJEPKAHUE BIICKTPOHOB), AJICKTPOHBI
HaIero tena oyayT mepexoauth (qudyHaupoBaTs) B METaII, CO-
3/1aBasi OIYILIEHUE XOJI0a.

Ho 370 Henb3s Ha3BaTh 3IEKTPUUECKUM TOKOM, TIOTOMY YTO
INEKTPUUYECKUN TOK —3TO YCKOPEHHOE JBUKEHHE 3JIEKTPOHOB, MO
NEHCTBUEM Pa3HOCTH AIIEKTPUIECKUX TTOTEHITUAIOB. A 3]I€Ch K€ MBI
UMeeM MEUICHHYIO TU(PY3HUI0 2IEKTPOHOB U3 00JIACTH C OOJIBITUM
UX COAepKaHUEM, B 00J1aCTh C MEHBIIINM COJICPKAHHEM.

Hao 3aMeTnTh, 4TO B JIIOOOM BEILIECTBE HUKOI[a HE OBIBAET
CBOOOIHBIX MeKTpoHOB. OHU BCE BCeraa CBs3aHbl ¢ aromMmamu. CBo-
00JHBIE JIEKTPOHBI, B OCHOBHOM, COJEP)KAaTCA B MOTOKE COJHEY-
HOTO U3Ty4eHUs U B (PU3UKE, U3-3a OOJIBLION CKOPOCTU JIBHIKEHUS,
OHH OIMOOYHO HA3BIBAIOTCS (POTOHAMH.

["a3p1, uMeroLMEe OYEHB OONBIIYI0 ACUMMETPHUIO TPABUTALIN-
OHHBIX TIOJIEH AaTOMOB, COJIEPIKAITNX OOJIBIIIOE KOJIUYECTBO IIEKTPO-
HOB, €CTECTBEHHO SIBIISFOTCS U30JISITOPAMH.

s TOrOo, 9TOOBI SJEKTPOHBI MOTJIM ABUTATHCS B rase, OH
JOJKEH OBITh CHIIBHO Pa3peXeH, YTO MPUBOAHUT K yYMEHBIICHUIO
KOHIEHTPALUU 3JIEKTPOHOB WM OO0Iel OTpUIATeIbHON acCUMMET-
pHUH, UTO YMEHbILAET BEPOATHOCTh UX B3aUMOJICHCTBUS C MOJEKY-
JIaMH Ta3a U YBEJIMYUBAET €ro AIEKTPOIPOBOJIHOCTD.

XKuakoctu, UMEIOT ropazl0 MEHbBIIYI0 ACUMMETPHUIO, YeM
ra3bl, HO OOJIBIIYIO, YeM TBEPJBIC TENA, TOITOMY MEXaHHU3M JJIEK-
TPOIIPOBOJHOCTH B HUX TOpa3ao cinoxHee. OH CUIBHO 3aBUCHUT OT
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ACHUMMETPUN aTOMOB UJIM MOJIEKYJI CAMOU dKUJKOCTH U MaTEpPHAJIOB,
W3 KOTOPBIX CHENAHBI 3JIEKTPOIBI.

[Ipu nmorpyxeHun, HanmpuMep, METAIJIA B )KUAKOCTh, UMEIO-
X HEOONBIIYI0 PA3HOCTh ACUMMETPHUM TPaBUTAIMOHHBIX IOJICH,
MPOUCXOJUT clienyrouiee. MOJIEKyNIbl KUIKOCTH, HMesS Topas3io
OOJIBIIYI0 ACUMMETPUIO TPABUTAIIMOHHBIX TOJIEH OTJAIOT U30BITOY-
HBIE DJIEKTPOHBI aTOMaM MeTaJla.

B pesynbraTe yero acumMmerpus IpaBUTAUMOHHBIX IOJIEN
aTOMOB METaJlla YBEJIMYMUBACTCS, CHJIBI MIPUTSKECHUSI MEKITY HUMH
YMEHBIIAIOTCS U OHW HAYUHAIOT OTPBIBATHCS OT OCHOBHOM MAacChl U
MIPOHUKATh B BOAY. TO €CTh METAJJT HAYMHAET PACTBOPATHCS B KU
KOCTH U MHTEHCHUBHOCTH 3TOTO TpoIiecca OyIeT 3aBUCETh OT pa3Ho-
CTU UX ACUMMETPHIA.

Ecnu B34Th BeliecTBa ¢ OYeHb OOJBIINON pasHUIICH aCHM-
METPU, TO MPOIIECC PACTBOPEHUS OYAET OUeHb MHTCHCUBHBIM. [1pu
9TOM MBI IIOJIyYUM IIPOCTEUIINN FaIbBAHUYECKHUM DJIEMEHT, T 110-
JIOKUTENBHBIM TOJIOCOM OyAeT KuakocTh. OnrcaHue MOBEICHUS
KOHTaKTOB MEX]y METAJUIAMH M JKUJKOCTSIMH TpeOyeT OTACIbHOU
CTaThH, B CBSI3U C IyTAaHUIIEH, CO3JaHHON TICEBIOYUYEHBIMU, MEXITY
HAPABIICHUEM JBWKECHHUSI DJJIEKTPOHOB W TIPUHSTHIM B HAyKe
HAIPABIICHUEM TOKA.

SIBiieHME BO3ZHMKHOBEHUS KOHTAKTHOW PAa3HOCTH IMOTEHIMA-
JIOB MCHOJIB3YETCS B TEXHUKE IMPU CO3JaHUM Tepmonap. B Tepmo-
nape UCHOJb3YIOTCS METAIIBI ¢ OOJIBIION KOHTAKTHOM Pa3HOCTHIO,
IIPY HArpeBaHUU KOTOPOTO aCUMMETPHUs T'PABUTALMOHHBIX IMOJIEH
aTOMOB BEIIECTB, BXOJAIINX B TEPMOTIAPY, YBEIMUUBAETCA HE OJIU-
HakoBO. TO €cTh 3TH METaJUTbl JOJDKHBI 00J1a71aTh Pa3HOU JIEKTPO-
MPOBOJHOCTHIO. A BJIEKTPOMPOBOJHOCTh — 3TO TO K€ CaMOE, YTO U
TETJIOMPOBOTHOCT.

[pumeuanune! Hmuenno nepexocsl 2pasumayuoHHbIX noJiell 36e-
Hbee OUHHBIX op2anuyeckux monaekyn pesunst, /IHK u mnozux opyzux
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6bICOKOMOIEKYIAPHBIX COCOUHEHUIL, ABNAIOMCS npulmuoﬁ ceopauuea-
HUA UX 6 cnupaiu, Komopsle u npuoalom amum eeuiecmeam ceoiicmea

ynpyzocmu.
*kk

ITepexoc rpaBUTaMOHHOTO TIOJIS 3eMin (MazHummuoe none),
00YCIIOBJIEH KPYTOBBIM JIBU)KCHUEM 3apsDKEHHBIX YaCTHI[ COJTHEY-
HOTO M3JIYYEHHUs, 3aKPyIEHHBIX CYTOUYHBIM BpaIlleHUEM 3€MHOM aT-
mochepsr (puc.19). Takum o6pazom, 3emiss HaXOAUTCS, Kak OBbI,
BHYTPH JIBYX OOBIYHBIX KaTYIIEK C TOKOM, [0 OJHOH M3 KOTOPBIX
JBUKYTCSI OTPULIATEIIBLHBIC 3apsi/ibl, a I10 APYTOH - IIOJIOKUTEIIBHBIE.

OTU TOKHM CO3JAIOT BOKPYr 3€MJIM JBa MAarHUTHBIX IIOJI,
HaIpPaBJIEHHBIX HaBCTpeqy apyr apyry. IIpuyém, TOKk BO BHYTpEH-

o et el HEll KaTymke o4eHb Mai U 00-
nonn Jamnm
pa30BaH MPEUMYIICCTBCHHO TsI-
Vo KEJIBIMHU, TTOJIOKHUTEIBHO 3apsi-
mmnmﬂ
sl ’KEHHBIMH YaCTUIIAMHU — IIPOTO-
-I- HaMM, a BO BHeNIHeill — Oosee
JETKUMH, OTPHIIATCIBHBIMA —
MU.HGI“II:I.
i 3JIEKTPOHAMH.
Puc.19 OTU TOKM U 00pasyioT,

TaK Ha3bIBa€MbIEe, paouayuonuvle noaca. PesynbTupyroiiee mar-
HHUTHOE TIOJIE, Er0 MOJISIPHOCTh M HANPS)KEHHOCTh HANIPSAMYIO 3aBH-
CAT OT TOTO, KaKue 3apsJibl IPeo0Iaat0T B MOTOKE U3TyUYEHUs, T10-
JIO)KATENBHBIE UIN OTPULIATENBHBIC.

ITo HanmpaBneHHIO BpamnieHusl 3eMJIM, MOKHO JIETKO Ompeze-
JUTH, YTO B M3JIYYCHUHU MTPEOOIaatoT OTPUIIATENbHBIC 3apsabl. Tak
KaK Hallla 00JIaCTh BCEJICHHON UMEeT OTPHUIATEFHYI0 aCHMMETPHIO
aTOMOB BEILIECTBA, IOTOK MOJIOKUTEIBHBIX 3aPs10B HUUTOXKHO MaJl.

pumeuanne! Eciu 0bl cooepicanue noaoHcumenbHovlx u ompu-
UAMENbHBIX 3aAPA0OE 8 NOMOKE USIYUEHUA ObLIU PAGHbBL, NOIAPHOCHU
" maznumnulx" noneii, oopazyrougUxca npu ux O08uICeHuU, OblIU Obl
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Paenbl U NPOMUBONOJI0IHCHDBL. Bpe3yﬂbmame IMO20 OHU CKOMREHCUpo-
eanu 0wl Opyz Opyea u niaanema 6000uie 0bl He UMena <MACHUMHO20
noJA».

Kak mpaBuo, mnaneTsl, He UMeroIe atMmocdep, He UMEIOT |
MarHuTHBIX IOJIEH, B CHJIy TOrO, YTO TPAEKTOPUHU YACTHI] COJIHEY-
HOTO M3J1y4YEHUs B HUX HE 3aKpPYUMBAIOTCS U HepeKoca TpaBUTaIU-
OHHOT'O TIOJISI HE TPOUCXOUT. XapaKTepHbId ToMy npuMep - JIyHa.
OHa mpakTU4YecKd HE MMEeT aTMocdepbl, MO3TOMY €€ MarHUTHOE
10JIE€ MCUE3A0ILE MAJIO.

[lepenositocoBka MarHUTHOTO TMOJIsI 3€MJIM BO3MOKHA JIUIIb
B JIBYX CIIy4asix, B CJlydae U3MEHEHHSI COOTHOIICHUS COACpP>KaHUS
MPOTUBOIIOJIOKHO 3aPSKEHHBIX YaCTUIL B TOTOKE COJIHEUHOTO U3JTY-
YEHUs WM K€ B CITydae U3MEHEHHU HallpaBJIeHuUs €€ CyTOYHOr0 Bpa-
nieHusi. COBEpILIEHHO SICHO, YTO 3TO a0COIOTHO HEPEaIbHO.

HeoOxonuMo 3amMeTuTh, 4TO COOTHOIIEHHWEM COJEp>KaHUs
MPOTHUBOIIOJIOKHO 3apSKEHHBIX YAaCTHI[ B COJTHEYHOM H3JIy4ECHHH,
JocTuraroniemM 3emiu, onpeaenserca u makcumanbabiid KITJ coo-
HEUYHBIX OaTapeil.

B cnyudae paBeHCTBa MOTOKOB MOJIOXKHUTEIbHBIX U OTPHULIA-
TEJIbHBIX YaCTHII, COJIHEUHBIe OaTapen BooOIIe padboTars He OyayT.
CoOTBeTCTBEHHO, 4eM OOJbIlle pa3HUIlA B MX COAEPKAaHUH, TeM
BhIimie Oyzaet ux KIT/.

[TonspHbie cusgHUS TaK ke 00YCIIOBJICHBI MOMAJaHUEM B aT-
Mocdepy 3eMiIM MOTOKOB YacCTHUIl, BEIOPOLIEHHBIX MOIIHBIMU COJI-
HEYHBIMH BCIBIIIKAMU U UMEIOIINX CKOPOCTh MPEBBIIIAOIIYIO CKO-
POCTh pacHpoCTpaHEHHUs BOJIHBI B T'PABUTAIMOHHOM IIOJIe 3eMJIU
(ceepxceemosyro ckopocmv). IT0 00BIUHOE TposiBiieHHE d(dexTa
Basunosa-Uepenkosa.

[ToToku 3THX YacTHll, TPOHUKAS CO 'CBEPXCBETOBOM CKOpPO-
CTBIO B aTMOC(]epy, CO3al0T CBEUEHHE, XOPOLIO BUIUMOE B MOJISP-
HBIX o0nacTsax 3emiu. B sxkBatopuaiibHON 001aCTH TPAeKTOPUH Ya-
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CTHUIl OTKJIOHSIOTCSI, 3aKpY4YHBasCh BpalleHHEM aTMOChephl, U Ya-
CTHUIIBI TEPSAIOT CKOPOCTh. [l03TOMY CBeueHHE B SKBATOPUAIBHBIX
00J1aCTSAX OYEHBb c1aboe, MPAKTUUECKH HEBUIUMOE TI1a30M.

Pe3kumu konmeGaHUsSMH COOTHOIIEHUS ITPOTHUBOIIOIOKHBIX
3apsI0B B IOTOKE COJIHEYHOTO M3IIYUEHUSs, B PE3yJIbTaTEe BCIBIIICK,
00yCJIOBJICHBI, U TaK Ha3bIBaeMble "MarHUTHbIE" OypH.

A cnenoBaTelbHO, HAMBHBIC YTBEPKACHUS TICEBIOYIEHBIX O
TOM, YTO MAarHATHOE TOJIE SIBJISIETCS 'TITy00ii”, 3aluiiaroel Hac OT
COJIHEUHOH paJnaIifu, MPOCTO CMEXOTBOPHBI M COBEPIIIEHHO HE CO-
OTBETCTBYET NIEHCTBUTEIILHOCTH, TOTOMY YTO MarHUTHOE TOJIE T0-
POXIEHO ATOM K€ COJITHEUHOM pagHaIiuen.

N oHO camo 110 ceGe HacTOIBKO cl1aboe, UTO Y HETO €/1Ba XBa-
TaeT CUJIBI MOBEPHYTH JIETKYIO CTPEJIKY KOMIIAca Ha OCTPUE UTIIBI.

A 11y0oii siBIsieTcs: cama ra3oBasi atMocdepa IIaHeThl, XOTS
OHA TOXE OYEHB CJIa00 3aIUIIAET HAC, TOTOMY YTO MTOYTH HE 3aJIep-
JKUBAET COTHEUHOE M3ITyYCHUE.

HugtoxHas 1075 MONOKUTEIHHO 3apsKEHHBIX YaCTHIL COJI-
HEYHOTO M3JIYYCHHS aKTHBHO B3aUMOJICHCTBYSI C OTPHIIATEIIHHO 3a-
PSOKEHHBIMH MOJIEKYJIaMHU BO3/yXa, YMEHBIIAET aCUMMETPHUIO HX
TPaBUTAIMOHHBIX TOJICH, B PE3yJIbTATE YErO MOJIEKYIIbI CTAHOBSTCS
TSDKEJIEE M CO3/IAF0T HUCXOIAINE TTOTOKH XOJIOTHOTO BO3/TyXa.

YacTullbl COTHEYHOTO W3Iy4eHUs, 3apsHKCHHBIE OTpHIla-
TEJTHHO, OYCHB JIETKO MTPOHUKAIOT CKBO3bh aTMOC(EPY, TaK KaK Mpak-
TUYECKU HE B3aUMOJICHCTBYIOT C TaK K€ OTPHIATEIHLHO 3apsiKEH-
HBIMH MOJIEKYJIAMH BO37(yXa, IOCTUTAIOT TOBEPXHOCTH 3EMIIH,
HarpeBasi ¥ yBeJIMUMBasl €€ OTPHUIATEIHHYIO aCHMMETPHIO.

A OT HarpeToil 3eMHOM MOBEPXHOCTH, HArPEBAETCS BO3YX,
c0371aBast BOCXO/IAIINE TTOTOKH, HABCTPEYY KOTOPBIM HIYT HUCXOJIs-
IIMe MOTOKH XOJIOAHOTO BO31yXa, 00pa3ys BO3AYIIHBIE BUXPU —
[IUKJIOHBI, aHTUIIUKIIOHBI 1 TOPHAIO.
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7. DJIEKTPUYeCKHIl TOK
B KUJAKOCTAX

B 3701 r11aBe MBI paCCMOTPUM, KaK BOZHUKAET JIEKTPUYECKUN
TOK B )KMJIKOCTSIX Y IPUHLIMII I€HCTBUA ralbBaHUUYECKOI O 3JIEMEHTA.
Kak y»xe O0b1U10 CKa3aHO BBIIIE, JIEKTPUYECKUI TOK B TBEPBIX TEJIAX
—3TO B OCHOBHOM JIBH)KEHHE JIEKTPOHOB. Tak ke ObLI0 TeopeTnye-
CKHA 00OCHOBAHO, YTO MPOBOJHUKAMU SIBJISIOTCS BEIIECTBA, UMEIO-
1€ B MEKAaTOMHOM IPOCTPAHCTBE HEOOJBIIOE KOJTHMUYECTBO DJIEK-
TPOHOB, a AUDJIEKTPUKHU, HAOOOPOT, BEIIECTBA B MEKaTOMHOM IPO-
CTPAHCTBE KOTOPBIX COACPIKUTCS OONBIIOE KOIUYECTBO DIEKTPO-
HOB, KOTOpPbIE CBOMMH CHJIAMU OTTAJIKHUBAHUS MPEMSITCTBYIOT IIPO-
TEKAHUIO JIEKTPUUECKOTO TOKA.

[IpoTekaHue >MEKTPUIECKOTr0 TOKA B )KUIKOCTAX UMeeT Ooiiee
CJIO’KHBIN MEXaHU3M, KOTOPBIN MBI 3/IECh U PACCMOTPHM.

Kak wm3BecTHO BCe JKMIKOCTH B CHIIY JOBOJIBHO OOJIBIIOHN
ACUMMETPHUH IPaBUTALNOHHBIX MOJIEN MOJIEKYII, SIBJISFOTCS U30JITO-
paMu. 3a MCKJIOYEHUEM, HallpUMeEpP, PTYyTH, KOTOPAsl SIBISETCS Me-
TAJIJIOM, TJI€ aTOMBI HE 0ObEAMHEHBI B MOJICKYJIHI.

Bo3bpMém ans Havana OoOBIKHOBEHHYIO Bony. Ymcras Boma —
3T0 M3ossATOp. HO ecnu mMbl monpoOyem M3MepuTh €€ COmpOTHUBIIE-
HHE, TO OKaXETCs, 4YTO OHA CJ1a00 MPOBOJUT TOK. ITO TOBOPUT O TOM,
YTO B BOJI€ €CTh MPUMECH, MPUIAIOIINE €1 MPOBOJUMOCTh. Mexa-
HU3M BO3HUKHOBEHHS 3TOM IMPOBOJUMOCTH MBI C€HYac U PaccMOT-
puM. Kak yxe ObIJIO CKa3aHO BCE KHUIKOCTH UMEIOT TOPa3ao 00Jb-
OIYyI0 aCHMMETPUIO TPaBUTALHMOHHBIX IOJIEW MOJIEKYJ, 4Y€M Me-
Tautbl. To ecTh 60BN N30BITOYHBIN 3aps/l.

[Ipu KOHTaKTE ¢ METAIIOM, U30BITOYHBIE SJICKTPOHBI U3 KU~
KocTU TP PYHAUPYIOT B METAJT U YMEHBINAIOT B HEM CHUJIBI IIPUTSI-
JKEHHUSI aTOMOB ME€Tajla IpYr K JPYry HacTOJbKO, YTO OHH IOJY-
YalT BO3MOXHOCTb OTPBIBATHCA OT OCHOBHOM MaccChl JIEKTPOAA U
NIEPETEKATh B JKUJKOCTD.
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Jpyrumu ciioBaMu, MeTajlll HAUMHAET PACTBOPSATHCS B HKHUJIKO-
ctH. [Ipu 3TOM KOHLIEHTpaLKs 3JIEKTPOHOB B MOJIEKYJIaX KUJIKOCTH
YMEHbILIAETCS, COOTBETCTBEHHO YMEHBIIAIOTCS U CHUJIbI OTTAJIKHBA-
HUS, YTO MPUBOAUT K OOJETYeHHUIO MPOXOXKICHUS Yepe3 Hee dIeK-
TPUYECKOTO TOKA.

A Temepb pacCMOTPHM, Kak pabOTaeT raibBaHUYECKHH dIie-
MeHT (puc.20). Ecnu Mbl mOrpy3uM B 2JIEKTPOJIUT METALTHYSCKHIA
AJEKTPOJI, MEXKITY HUM BOSHUKHET KOHTAKTHAsl pa3HOCTh MOTEHIMA-
JIOB, 00YCJIOBIIEHHAs! Pa3HOCTbIO aCUMMETPHUI UX TPaBUTAIIMOHHBIX
MOJICH U M30BITOYHBIC SJICKTPOHBI U3 AJIEKTPOJIUTA HAUHYT TP yH-
JTUPOBATh B METAJLI 3JIEKTPOa, CO3/1aBast AJIEKTPUUECKUIl TOK. DTO
M €CTh MPOCTEHIINNA TadbBaHUYECKHI 35ieMeHT. [IpaBna mig toro
YTOOBI CHATH C HETO HANpsOKEHUE, HYXKEH elmé OJUH KOHTaKTHBIN
ANEKTPO/I AJIEKTPOIIUTA.

Ecnu MbI BO3bMEM B KaUECTBE €r0 TAKOM K€ METaJL, TO MOIY-

+Q UM GH_Ié OAHMH TaJIbBaHUYC-
0 > o o o
CKHUHM DJJIEMCHT, BKJIIOYCHHBIN

[ommpeene U 5(Q-Q,)
{‘ _ gapafumHka ' BCTpeLIHO. B 3TOM C.quae HH-

ol

'

! KaKoOro Toka 3TOT J3JIEMEHT HE
J38pA[ ANeKTRONNTA
e

i | JacT. 3HAUUT AJI KOHTaKTa C
=g 3JIEKTPOJIUTOM HaM OyIeT Hy-
KEH Marepuai, acUMMETpHs

AMBRTROTINT FpaBI/ITaI_II/IOHHOFO IIoJIs1 KOTO-

poro OyAeT He3HAYUTEIHHO OT-

Puc.20 JMYAThCS OT ACHMMETPUU Ipa-

BUTAIMOHHOT'O TIOJISl MOJIEKYJI 3JIeKTposiuTa. To ecTh B psAy aKTUB-
HOCTHU OH JIOJDKEH OTTCTOSATH OT MEPBOTO JOBOJBHO JAJIEKO. DTOMY
YCIIOBUIO OTBEYAET, HallpuMep, rpadur.

[Torpy3uB ero B TOT k€ JEKTPOIUT, Mbl TIOJYYUM JIBA Tajlb-
BAaHMUYECKHUX 3JIEMEHTA, BKIIOUEHHBIX BCTPEYHO, HO C Pa3IMYHBIMU
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KOHTaKTHBIMH Pa3HOCTSIMH MOTEHLIMAJIOB M COOTBETCTBEHHO pa3-
HbIMU 20c. W Torna obmiast 20c¢ OyneT paBHa UX Pa3HOCTH, Ha Tpa-

(1)I/IK6 U3J1.=(QII - Qrp.).

CaMoe MHTEPECHOE, UTO Y raJIbBAHMYECKOI'0 3JIEMEHTA HET I10-
JIOXKHUTEIBHOTO TMOJII0Ca, 00a OHU OoTpULlaTeNbHbIe. TOK MK JBHXe-
HUE 3JIEKTPOHOB OYAET MPOUCXOAUTH OT MOJIOca ¢ OOJBIIUM OTPH-
LaTeIbHBIM ITOTEHIIUAJIOM, K IIOJIFOCY C MEHBIIUM OTPULATEIIbHBIM
noTeHuUanoM. To eCTb OT HMHKOBOTO 3JIEKTPOJAA K YrOJIbHOMY. To
€CTb 3€Ch OIATh CYILIECTBYET aHAJIOTUSA C Pa3HOCTHIO YPOBHEM. ..

8. Hnepuus
u onmmmoxa Herorona

[ToHsATHE Macchl B COBPEMEHHOM (PU3UKE SIBIISIETCS OJTHUM U3
KIIIOUEBBIX ()YHIAMEHTAIBHBIX TIOHIATHI. B 3TOM T71aBe MBI YBUIMM,
9TO (PyHIAMEHT ATOT MOCTPOCH M3 TMecka... Kak Ham roBopuT ¢u-
3MKa, BEC TeJa ONPEEAETCS CUIION TPaBUTALIMOHHOTO MPUTSKEHUS
K 3emie.

U Bec 3TOT OyIeT 3aBUCETh OT BHICOTHI, HA KOTOPOH pacIio-
JIO’KEHO TEJI0, MOYTH B COTJIACHM C 3aKOHOM 'BCEMHMPHOTO" TATOTE-
HUs aenymku HeroToHa.

Teno cOpormeHHOE cO CTOJa BCEera naiaeT Ha MoJl, HO HUKO-
r7a Ha noTojok. Kak Bbl tymaere, mouemy? Jla moToMy 4to Ha oy
CUJIa MIPUTSDKEHUsT OoJIbIlle 4yeM Ha BbhicoTe crona. U emé Gonbiie,
YeM Ha BBICOTE MOTOJKA. Eciiu OBl CHIIBI MPUTSKEHUS ObUTH OJMHA-
KOBBI, TeJIO HUKyZAa Obl HEe majaano. B aTom jerko yoenurcs, 1moso-
JKUB MSIYMK HA TOPU30HTAIBHYIO IOBEPXHOCT.

OH HUKYJa HE TOKATUTCA, TaK KaK CHJIbI IPUTSHKEHUS B JIIO-
00l TOYKE TOPU3OHTAIBHOHN TUIOCKOCTH — OJWHAKOBBL. Ho cTouT
JUIIb CJIeTKa HAKJIOHUTH MJIOCKOCTh, KaK Ha HEH MOSBATCS y4aCTKHU
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¢ OOBIICH CUITON MPUTSHKEHUSI. DTO YUACTKH, HAXOJISIIHAECs OrKe
K [MOBEPXHOCTHU 3€MJIH.

Bo3HuKHET pa3HOCTh YPOBHEH U, CIIEIOBATEIIHLHO Pa3HOCTh
IPaBUTALMOHHBIX MOTEHIIMANIOB, MOJA JEHCTBHEM KOTOPOMl, MAYUK
MOKATUTCS. B CTOPOHY HaKJIOHA. M ueM OGobllie yroyl HaKJIoOHA, TEM
BBIIIIE OYJET CKOPOCTh ABM)KCHUS.

COpocuB rpaMMOBYIO JPOOUHKY H IYI0BYIO THPIO CO CTOJIA
MBI YBUJIMM, 9TO OHU YIaJAyT OJHOBPEMEHHO, TaK KaK MaJiaTh OyayT
C OJIMHAKOBOW CKOPOCTHIO, HE CMOTPA Ha TO, UTO TUPS MPUTSITUBA-
ercst 3eMiI€i ropas3o CUIbHEee, YeM JIPOOHUHKA.

He ymest o0bsicHUTH 3TOT mapanokc HeoToH 1 niceBmoyué-
HbIE IPUAYMAIH HEKYI0O HHEPIIMOHHYIO MacCy, KOTOpas 10 UX MHe-
HUIO, KaK Obl "compoTuBisiercs” najeHuo. U mo pezynbratam pas-
JUYHBIX XUTPOYMHBIX 3KCHEPUMEHTOB, Y HUX 3Ta WHEPIMOHHAsS
Macca MpakTUYeCKH, COBIA/IaeT ¢ IpaBUTAIMOHHOU. To ecTh C Be-
com. Ha camom znene, 00bsiCHEHUE ITOTO SBIICHUS YJIEMEHTAPHO MIPO-
CTO.

Ha mroOble Tena, gake eclii OHM HaXOZSTCS B COCTOSIHUU
CBOOOJHOIO MajJieHusl, JEHCTBYET 3eMHOE MPUTSIKEHHUE, U3MEHSIO-
nieecs B 3aBUCUMOCTH OT PACCTOSIHHMSI /10 TSATOTEIOUIEro Tea.
HmenHO noj AeiicTBUEM pa3HOCTU CHIJT IPUTSHKEHUS WM Pa3HOCTH
rPaBUTALMOHHBIX TOTEHIIMATIOB HA Pa3HbIX BHICOTAX OHU U MAJAIOT.

EctecTBeHHO, 4TO UX BEC MPU CBOOOTHOM TAJICHUU HE OIIY-
1IaeTcsi, Tak Kak OHU HE JaBAT Ha ONOpPY WM MOJBEC, IOTOMY YTO
ATOM OMOpPHI HET WJIK OHA MAJAET BMECTE C HUMU. [[pyrumu ciioBamu
npu cBOOOJAHOM MAJEHUM MOJ JAECUCTBUEM TPaBUTALIMOHHBIX CHJI
INPUTSDKEHUS, TeNla' Beca He TePSAIOT. ITO TOJIbKO UMUTAIUS WIIN UII-
JIF03HsI HEBECOMOCTH.

JroGas cwma B mpuposie — 3TO BCErna pe3yibTaT ACHCTBUA
Pa3HOCTH TPABUTAIMOHHBIX TOTEHIMAJIOB, Oyiarogapst KOTOPOW,
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TEJO0, HaXOJsIIeecs Ha MOBEPXHOCTH 3eMJIU WM JIF0OOTO TATOTEI0-
LIEro TeJa, IPUTATUBAETCS CUIIbHEE, UEM TEJI0, HAXOAAIIEeeCs Ha He-
KOTOPO# BeIcOTE Ha HUM. Hukakas macca Ha CKOpOCTh (YCKOpEHHE)
MaJICHUS HE BIIUAET.

Kocmonastsl B MKC Tak xe oz nelicTBueM pa3HOCTH Ipa-
BUTAIIMOHHBIX MOTCHIIMAIOB (Beca) HEMPEPHIBHO MAAt0T Ha 3EMITIO.
Tonpko OHM BEca 3TOTO HE OIIYIIAKOT, Tak najgarT BMecte ¢ MKC.
Opnako Onarojaps TOPU3OHTAIBHON COCTABISIONIEH CKOPOCTH,
paBHOU 1-if KOCMUYECKOM, OHU HE YCIIEBAIOT HA HE¢ yIMacTh, TOTOMY
9TO 3eMJIsl TOCTOSIHHO "YXOJUT y HUX M3-moJ HOT'. W B pe3ynbrare
3toro MKC nocTossHHO HaXOIUTCS Ha OXHON U TOU K€ HeOOJIbIIION,
10 CPaBHEHUIO C pa3MepaMu 3€MHOIO 111apa, BBICOTE.

[ToaTOMYy KOCMOHABTBI TaM BECST MOYTHU TaK K€, KaKk U Ha
3emiie, pa3Be YTO HA HECKOJIBKO KUJIOTPaMMOB MeHbIle. Bec »Tot
peaabHO OIIYIIAETCs, KOrAa KOCMOHABTHI, HAITPUMED, TOJIKAIOT IPYT
JpyTa UM MepeMeNIarT Kakue-mu0o mpeametsl. Ho eciu ctaHIuio
MOJIHATH Ha OPOUTY, BEICOTOM PaBHYIO MJIH MPEBBIMIAIONTYIO PAIUYC
miaHeTsl, ipuMepHo 6300kM, KOCMOHABTHI OYyT BECUTh TaM, OYK-
BaJIbHO, MUKPOTPaMMBbl U MPU TONYKAX OYAYT JIETKO OTCKAKUBATh
JpYT OT Apyra, KaKk BO3AYLIHbIE IAPUKH.

OT10T 3P deKT MOMKHBI OBLUTH HCHBITHIBATH aMEPUKAHCKHE
aCTPOHABTBL, JIeTsIue K JIyHe...

Kaxk pa3 30ecv 0yoem ouenv ymecmuo 3amemums, Ymo cyos no
xXapaxkmepy 08UMCEHUA AMEPUKAHCKUX ACMPOHABMO8 HA KUHOKAOPAX,
CHAMbBIX, AKOObl Ha Jlyne, OHu mam HUKoz20a He Ovlau. 3a0ayrcoenus
OMHOCUMENIBHO 020, YO Y MAMEPUU eCIb UHEPMHAA MACCA, CHIPAII0
C HUMU 37110 WYMKY, RPEGPAMUE UX 8 " 00MAHYMbIX 0OMAHU{UKOG" .

Xopowio 3amemno, umo mMom croHcem CHUMAICA HA 3emie U ¢
NOBLIUWEHHOI YACMOMOII CMEHbL Kudpos, nomomy 0GuUdICeHUA acmpo-
HAGMO6 KAMCYMCA HECKOJILKO NiaeéHee u medieHHee 00bluH020. A 6
CUjly MeHbvuUieeco eeca, npu HEeU3MEHHOU MblULeUHOU cujle, xapakmep
osudicenus nrooeit na JIyne oyoem coeepuienno opyzum.
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Paouyc 3emnu cocmasnsem — 6300, a paouyc JIynvt 1700cm.
To ecmb paouyc JIynovt menvuie zemnozo ¢ 3,7 paza. To ecmsw, coznacno
gopmyne, npueeoénnon ¢ 2nase, [21.3] eé o6vem, a credosamenvho u
cuna npumsancenusn na JIyne oyoem ¢ (3,7F = 50pa3z menvue, uem na
3emie.

Iloamomy osusxncenusn acmponaemog, gecauwjux na JIyne emecme
co ckagpanopamu, ne 6onee 3-5Kunozpammos, npu coxpanenuu ux gu-
3UYeCcKoil cuivl, 0yoym 60.1ee ObICIPLIMU U PE3KUMU, KAK ) KY3HEUUKOE.
H neocnopumsie 0okazamenvcmea 3mozo Oyoym noaydensl npu nepeom
Jce Hacmoawem noceuwieHuu KOCMOHABMAMU HAWE20 CYMHUKA.

A menepv npuxkunem, CKoOJIbKo Oydem 6ecumb KOCMOHABM,
nanpumep, na FOnumepe. Paouyc IOnumepa pasen 70 000xm. On

oonvue 3emnozo 6 11 pas. Cne-

SEnMUOTENNNEALILE g
sy e N 0osamesnbHo, 8eC KOCMOHAGMA
: co ckagpanopom (150kI), mam
00J11Cen ovimyp paeen

150*11 = 200 monn. Hoza

Yen06eKka HUK020a He CHynum
Ha noeepxnocmy IOnumepa,

nnaHeTa

amo yoen pobomos. bonee
Puc.21 mozo, IOnumep, ckopee écezo,

npeocmaennaem co6oii 00CMAMOUHO 20PAYUYIO HCUOKYIO KAnialo mame-
PulU, MAK KaK €20 ROGEPXHOCHb U3Ayudenm 20pazoo 6oivuie menia, yem
nonyuaem ezo om Connua.

OnHako BepHEMCS HA TPEIIHYIO 3€MJTIO U MPOBEIEM CIEAY-
IOIIANA JKCIEPUMEHT. BO3BMEM JIETKYIO0 TENEKKY M TOJIKHEM €€
(puc.21).OHa nerKo MOKATHTCA . ..

A Tenepb MONOXKKUM Ha HEe€ MOJTOHHBI I'Py3a U BHOBb TOJIK-
HEM. OTHAaKO Teneph I TOro, YTO ObI OHA MOKATHIIACh, IPUAETCS
TNPUJIOKUTh YK€ MPUINYHYIO CUITY ...

Bort kak pa3 orcroga u pacTyT HOTH camoro OOJBIIOro 3a-
OyxaeHus B Hayke. HBIOTOH, a Tak ke Ipyrue nmceBaoyIEHbIe U UX
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MIOCJIEIOBATENH, HE MIOHUMAasi MEXaHU3Ma I'PAaBUTALIMH, IPUTyMAIIHA
U BBeJIM B (DU3UKY HEKYI0 MHEPIMOHHYIO Maccy, KOTOpasi, sIKOObI
MPUCYIIa MATEPUH U SIKOOBI, 3Ta HHEPIIMOHHAs Macca MPOTUBOIEH-
CTBYET IPWIOKEHHOM K Teny cuie. [IpaBaa, kak oHa 3TO aenaer, OHH
He 00bsacHIIM. Ho 3T0 3a0iy’KieHrne OYeHb JIETKO 0OBACHSIETCS.

Haunéwm c Toro, yto 1r060€ Teno 06aaaeT CBOMM COOCTBEH-
HBIM I10JIeM TATOTeHUs. IMeHHO Giarogapst 3ToMy IOJI0, BCE Tena
BO BCEJIICHHOW MMEIOT cheprudecKyro (opMy, a CIeIoBaTeNIbHO, BCE
B3aMMOJICHCTBHS BO BCEICHHON HEOOXO0IMMO paccMaTpUBaTh B HO-
aapuou (chepudeckoii) cucreme koopauHat. Cuia - BeJIMYMHA BEK-
TOpPHAsi, TO3TOMY HAIPABIICHUE ACUCTBUS CUIIbI, BCETJA NPAMAA J1U-
Husa. A B TIOJSIPHON CHUCTEME KOOPIMHAT, KOTOPOW OIMMCHIBAETCA
METPHUKA BCEICHHOW, KpOME paanyca, IMPsMBIX JIMHUM HET, a €CTh
TOJIBKO JTyTH.

IToaTomy korga Mbl IpuKIaabIBaeM cuily F k Tenexke, oHa
BCEra JIECUCTBYET M0 KacaTeJIbHOW K AYre paBHOIO NOTECHIMAJIA U
yroJl MEXIy HalpaBICHUEM JAEUCTBUS CHJIbI U AYrOM, 3aBUCUT OT
paauyca KpUBU3HBI 3TOM Ayrd. B pe3ynpraTe yero, moTeHUuan€ Te-
JI€KKHA B TPABUTALIMOHHOM I10JI€ 3€MJIM CTPEMUTCSI U3MEHUTHCS OT
Ro mo Ra.

To ecTp, 1BUras TENEXKY, Mbl, IO CYTH NBITAEMCS ITOAHATh
e€ Ha BBICOTY paBHYIO AR, B pe3y/ibTaTe KOTOPOH BO3HUKAET IPOTHU-
BozeiicTBytoIas cuia Fu, paBHas npoekuuun AR Ha BeKTOp cuiibl F,
KOTOPAasi CTPEMUTCSI BEPHYTh TEJIEXKKY B IIPEKHEE MOJI0KEeHHE. Bos-
HUKAIOIIas IpU 3TOM cuia Fu, HanpaBiIeHHAs nPOmMueE NCHCTBYIO-
1niei Ha Tesio cuiibl F 1 ecTh cuma unepyuu.

Ora cua MHEPLUH 3aBUCUT OT YIJla NMPUIIOKEHUsS JEUCTBY-
IOIIEH Ha TEJIO CHJIBI K PafnycCy IutaHeTsl. M yem Oosblie 3Ta cuia,
TeM OOJIbIIE CKOPOCTh JIBUKEHUS U TeM OOJIbIIEe MPOTUBOICHCTBY-
folas ei cuia uHepuu Fu.
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He nonumast u He ymest OOBSICHUTD, 3Ty cuily Fu, TEOpETHKHN
OIIMOOYHO MPUHUMAIOT €€ 32 HEKYI0 MHEPIIMOHHYIO Maccy. DKcIe-
pPUMEHTAIbHOE TOKA3aTEeNbCTBO 3TOTO YTBEPKICHUS 3JIEMEHTAPHO.
J71s 3TOTO 1OCTaTOYHO MOJHATH OOBIYHBIE MEXaHUYECKHE OalaHCO-
BbIE Yachl Ha BBICOKYIO, HANPUMEP, T'€OCTAIMOHAPHYIO OpOUTY.
Ecnu maTepus nMeeT Takoe CBOMCTBO Kak Macca, TO TOYHOCTh X0/1a
4acoB HE U3MEHUTCHI.

B mpotuBHOM cnyuae, mpu YMEHBIIIEHHOM Bece OanaHca U
HEHW3MEHHOMN YMPYrocTH BOJIOCKA, YacTOTa €ro KoJeOaHWi yBeu-
YUTCSI, @ aMIUIMTY/Aa HACTOJIBKO YMEHBIIUTCS, YTO Yachl MPOCTO
OCTaHOBSITCS.

Ha opbure BricoToit 60mee 6300kM, ake KBapIEBbIC Yachl
OyIyT 3aMETHO CIHEIINTh U3-32 HUYTOXKHOW CHIIBI TSKECTH, BIUSIO-
el Ha 4acTOTy Kose0aHWi KpucTayuia KBapua. UTo MpUBOIUT K
HEOOXOIMMOCTH CUHXPOHU3AINH YacOB, HAXOASIIUXCSI HA OPOUTE C
yacamu Ha 3emiie, pa3HUIly B MOKA3aHUAX KOTOPBIX MCEBI0YIEHBIS
MBITAIOTCS OOBSICHUTh U3MEHEHHEM CKOPOCTH XOJa BpEMEHHU B KOC-
Moce.

Bonee Toro, eciiu Ob1 MaTepusi UMeIa Maccy, OpOUTAIBHOE
IBIDKEHHUE IUIaHeT ObUIO OBl BOOOIE HEBO3MOXXHBIM. Bens odeHb
JIETKO MpeACTaBUTH cele, Kakas Hy>KHa cuia nputsokeHus CosHia,
YTOOBI yJIepKaTh Ha OpOHUTE TAaKyI0 OTPOMHYIO IUIaHETY, KaK, Halpu-
mep, FOmurep. Ho rpaButanmonnsie cvitbl nputshkeHust CoHIT a Ha
TaKOM KOJIOCCAIBHOM paccTossHuM a0 HOmurepa HACTONBKO HHU-
YTOXHBI, UYTO HU O KAKOM YJIEp)KaHUU HE MOXKET OBITh U PEUH.

IIpakTruecku HeBecoMbli FOmuTEp JIETKO yAepKUBAETCSA HA
OopOUTE BOJHOBBIM B3aUMOJICHCTBUEM C T'PAaBUTALMOHHBIM MOJIEM
Comnuna[ra. 3] (puc 5).

B obwem cnyuae o0vacnHenue 603HUKHOBEHUA UHEPUUU
nezko nouame u3 pucynka (puc.22). Cuna unepuuu, noo oeii-
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cmeuem 00unaKoewvlx cun F, nponopyuonanvna paznocmu 603nu-
Kaowux zpasumayuoHHsIX nomenyuanoe NR, komopasn 3aeucum
om evicomot opoumsl R cnymnuxa C.

Omom eexmop cunwt F, pasen npoexyuu AR na eexmop
cunwl F u eécezoa deiicmeyem ¢ npomugonoi0iHcHOM emy HAnpag-
sneHuu. Cuty uHepyuu MOHCHO GbIHUCTUMD U3 NOOOOUA MPEY20.1b-
nuxoe ABD u ACO u ona pasna F, = ARi1+ COSa. Oma cuna
3aeucum om yaia a.

Ilpu nanpaenenuu Oeii-
cmeus cuibl, CO6nadaluiem c
Hanpaenenuem paouyca naa-
Hembl, cuila UHEPUUU PAGHA 8ecy
mena, a npu HANPAGIeHUU NO Ka-
camenvHoll, OHA 20PA300 MeHbULEe
u 3a6ucum om paouyca Kpugu3Hbol
naanemul. Ilosmomy uenosex ne
\ ModIcem  NOOHAMDb  JCeNe3H000-
\ POICHBLIL 6A20H, HO 8HOJIHE MO-
JHcem npeooosems cuiy UuHepyuu
Fu u cosunyms ezo ¢ mecma no
20pU30HMATILHBIM PENbCAM ...

(Ecnu nanpaenenue oeit-

cmeusa cunwvl F npoucxooum ewé
U nOO y2inom K ouamempanvHoul

SKBHNOTEHLWaNbHbLIig

nnaHeTa

HI0CKOCmU msazomerouie2o mend,
603HUKaem O0ONOIHUMeENbHAA
pasnocms nomenyuanos (cuna),
Hanpaenennasn noo yeinom 90 zpa-
0ycoe K Heil, Ha3vleaemasn ¢ nayke cunoit Kopuonuca.) /[na mex,
KOMY He X0uemcs pa3oupamuca ¢ uepmencamu, UHEPUUI0 MONCHO

Puc.22

00vACHUmMb euwé npouye.
Kozoa mvt monkaem meno (puc.23a), mo cozoaém nepeo
HUM GOJIHY CHCAMUA 2PAGUMAUUOHHO20 NOJIA, 8 PE3Y/ibmame 4e20
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603HUKAem pPA3HOCMb ZPAGUMAUUOHHBIX NOMEHUUAN08, Oell-
CMEyIowas nPpomue HaAnPaeieHus Oelcmeus cuivl. Imo u ecmo
cuna uHepyuu.

Kozoa oeiicmeyrwwaa cuna ucuesaem, meno HavyuHaem
cuucamo ckopocms. Ho eonna coicamus, nabezarowan na meno
c3aou (puc.23b), cozoaem paznocmo 2pasumayuOHHbIX HOMEHUU-
anoe u He N03605€em eMy OCIAHOBUMBCA, NOOOEPHCUBAA €20 08U-
JHcenue. Imo u ecmsv 0sudzHceHUe NO UHEPUUU, NPU KOMOPOM M0
6 2pasumayuoOHHOM HnoJje
MOCEM O06U2AMBCA OYEHD

00.120.
Korma xocMOHaBTEI,
HaKOHEL-TO noJieTsT K JIyHe,

OHH B 3TOM Cpa3y ke u yoe-

Puc.23 nstcs. Y atoTt momior B Oy-

AYHICM JISIKCT I'pA3HBIM IIATHOM BEJIMYAMUIIIETO mo30pa Ha peryTa-
uio HaygHoro cooOmiectBa CoenquuéHubIx 11ITaToB.

Han aumu Oynet cMmesitbest Bech Mup. Ho 310 cimyuntes emé
HE CKOpO, a I0Ka YEJIOBEK EIE JaXe HE HI0XaJl KOCMOCa, HECMOTpS
Ha TO, YTO MOJITOPBI COTHH JIFOAEH, TPOMKO UMEHYIOTCSI KOCMOHAB-
TaMH.

MaKCI/IMyM YTO MOXHO CKa3aTh O HUX, TaK 3TO TO, UHTO OHHU
MIPOBEJIH JIOBOJIBHO TIPOJOKUTEIHHOE BpeMsi B cTparocdepe, B ma-
JIAfOIIEM BBICOTHOM JdTe. YenoBek Mmoka MpakTHIeCKu HUYEro He
3HACT O KOCMOCEC, NHA4YC HEC ITOABHUIIMCH 651 CKa304KHU O YCPHBIX AbIpa
u anomanusx "Ilnonepon”.

WNuorpa BcTpeyaroniyecs B Ie4aTu COOOIIEHUS O TOM, 4TO B
pe3yabpTaTe CI0XHBIX HAYYHBIX HKCIIEPUMEHTOB, C TOYHOCTBIO 10
JIECATOTO 3HAKAa YCTAHOBJICHO PABEHCTBO I'PABUTAIIMOHHOW U MHEP-
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IIUOHHOM Macc, TO 3TO MOKHO CPAaBHUTh, Pa3Be UYTO, C YTBEPKICHU-
SIMU CPEITHEBEKOBBIX CXOJIACTOB O PABEHCTBE KOJIMYECTBA AHI'EJIOB U
yepTer, YMEIAIOMIMXCS Ha OCTPUE UTJIBI.

Ilpumeuanue! Kak yxce ckazano evluie, uz-3a OMCymcmeus y
Mamepuu UHEPYUOHHOU MACCHL, HA DOTLUIUX PACCHOAHUAX OM KOCMU-
YyecKux 00veKmoe, npesuluanuiux ux paouyc, eec mena a, cieoosa-
menbHo u cunvl unepyuu F, oxazvlearomcea HacmoabKo HUUMONCHBIMU,
Umo KOCMuYecKue annapamovl CMO2Yn NepeMeuiamupcsa mam ¢ 02pom-
HBIMU U COBEPUIEHHO 0E30NACHBIMU 014 T100€ll, YCKOPEHUAMU, NPegbl-
warouwumu molcadu J.

H mak Kkak 3aKoH coxXpanenus uUMnyabca 000Umu HeO3MONHCHO,
0713 nymeulecmeuii K Opyzum niaHemam, 8 Ueanax COKpaujeHus epemenu
nonéma, 0yoem 603MOMNCHO UCHOb308AMb PAKEHIHble 0euzamenu ¢
0ueHb 8b1COKOUL (63PbI6HOIL) CKOPOCMBIO UCeEYeHUA Padoyeco mena.

To ecmpv, no cymu, 014 pazzona, a mak xee u ROC1e0youiezo mop-
MOJICEHUA MENHCNTIAHEMHO20 KOPAOaa Oyoem 6noJiHe 603MONCHBIM UC-
HOIb306aHUE AMOMHO20 63Dbléd, 0e3 KAKUX-TUOO0 NOCIe0CmEUIL 015 Ye-
J106e4ecK020 Op2aHu3IMa.

Omnpaeumsy Kocmuueckuii Kopaonbs na Mapc, nanpumep,
MOMCHO RPOCHO BbICMIPENUE €20 U3 HYWKU, KakK 6 noeecmu Kwoip
Bepna. Tonvko nywky smy npuoémcsa noOHams HA 6bICOMY He MeHee
7000 kunomempos. H 3mo, no-eudumomy, eOuUHCMEEHHbIIU CHOCOD 00-
nemems 00 Mapca, nomomy umo npu 0J1umeabHOM noJleme 8 YC108UsX
Hacmoawieii Hegecomocmu, 4en06euecKuil Opeanu3M, RPUGLIKWUIL K
3EMHOMY MAZOMEHUIO €08d JIU 8bLOEPHCUNL.

Cnoco0vl co30anus UCKYCCHIGEHHO20 MIAZOMEHUA 6PAU{eHUEM
Kopaonsa, npeonazaemvle puzuxamu, 30eco He nomozym. Kopaonw, ons
co30anus eeca Kocmonaemoe, xoms oot 6 20-30kI, Hysrcro Oyoem pac-
Kpymums 00 HeCKOIbKUX MblCAY 000POMOG 8 CEKYHOY.

3a0yKIEHUSIMU OTHOCUTEIIPHO TIOHSATHS MacChl, 00YCIIOB-
JICHBI ¥ CTpeMJICHUS (PU3UKOB HAWTH HEKYIO YaCTHUILY, TIPHUIAIOIIYIO
MAaTE€pHUH 3TO HECYILLIECTBYIOILEE CBOMCTBO.

WIMeHHO 11 3TOTO U CTPOSITCS, 1O CyTH, 0ECCMBICIICHHBIC Me-
TaJIUTUYECKUE COOPYKEHHUs, BPOAE aIPOHHOIO KOJUIAAepa, Tne
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IICEBAOYYEHBIC 3aHUMAIOTCA JOPOTOCTOSAIIMMH IIONBITKAMU IOJ-
TBEPIUTHb CBOU 3a0TyKIEHHs U OTKPBITh HEKUH 0030H Xurrca, Ko-
TOPBIH 110 UX MHEHUIO IPUJAET MACCY MATEPHUH.

...Hy BOT HaKoHeI-TO, OSIBUIIOCH COOOIIEHNE YTO, BPOJIE OBl
YTO-TO M OTKpbUIK. 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
NpUIaeT MaTepHH CBOMCTBO Macchl. MOKeT ObITh TPOCTO HAOMBAET
e€ KapMaHbl KaMHAMHU? MaremaTKa Ha Takue BOIPOCHI OTBETA HE
naér...

OpHako Xk HaJl0 Kak-TO ONpPaBAaTh JEHbIU O€3/1apHO 3aKONaH-
HblE B 3eMJI10. BOT M npunuiock oTkonaiu O0€CCMBICIEHHYIO HJIEI0
IIOJIyBEKOBOM JTaBHOCTU. Bce paBHO MPOBEPUTH HUKTO HE CMOXKET,
Be/Ib HE Y KQKJI0T0 €CTh Ha KyXHe COOCTBEHHBIH Kosutaiiaep.

W ecnu erunerckue nupaMubl SBISIOTCS NaMSITHUKaMH pas-
JyTOTO THIECTIaBHsI HIYTOXKECTB, BO3OMHUBIINX ceOs Ooramu, TO aj-
POHHBIN KOJUIaiiiep OCTaHETCs MaMATHUKOM OECKOHEYHOM TiIyro-
CTH COBPEMEHHOT'0 Hay4YHOI'0 COOOIIECTBA.

9. KopnyckyasipHo-BOIHOBOI " nypanu3m”
H KpPacHoe CMelleHue

JIroboe MaTepuaabHOE TENO, IBHXKYIIEECs B JIFOOOH OTHOPOI-
HOU cpene, BO30Y>KAaeT B HEH ympyrue npozoibHble BosHbL. CKo-
POCTB 3TUX BOJH 3aBUCUT UCKIIOYUTEIEHO OT CBOMCTB CPEIbl U SIB-
JI€TCS TOCTOSTHHOM.

JIBYDKYIIUIICS TETIOXO0]T BO30YXK/IaeT MPOIOIbHBIC BOJIHBI B
TOJIIIE BOJABI, paclpoCTpaHsiomuecs B Hel co ckopocTthio 1300
m/cek (CKOpoCTh 3ByKa B Boje). HagBoaHas yacTh KOpaOiis Tak e
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BO30Y’K/1aeT MPOOIbHBIC BOJIHBI CKAaTHsI B BO3/LyXe, KOTOPBIE pac-
IPOCTPAHSIOTCS CO CKOPOCcThIo 340M/ceK, HITH CO CKOPOCTHIO 3ByKa
B BO3JIyXE.

To, uTo MBI HAOMIOAAEM HA CaMOM MMOBEPXHOCTH BOJBI - 3TO
HOTIEPEYHBIE BOJHBI, BO3ZHUKAIOIIME TOJIBKO Ha TPAaHUIIE BYX Cpell
C pa3NUYHBIMU CBOMcTBaMU. ['0p0 y BOJIHBI Ha BOJE — 3TO BMAMHA
y BOJIHBI B BO3/IYyXE.

OTH BOJHBI NPEJICTABIAIOT COOOH IpaBUTAIMOHHBIC HHTEP-
(epeHIIMOHHBIE BOJHBI, 00pa3ylomuecss B pe3yabTaTe CIOXKECHUS
IPOJIOTIBHBIX BOJIH Ha TPAHMIIE KOHTAKTUPYIOIINX Cpea. XapaKkTepH-
CTHKH ITOTIEPEYHBIX BOJH OMPEIENIAIOTCSI COOTHOIIEHHEM CKOPOCTEH
HPOJIOTBHBIX BOJH B KOHTAaKTUPYIOLIUX CpPeIax.

Ecnu B Bo3ayxe ckopocTh 3Byka paBHa 340 m/cek, a B BoJC
1300m/cexk, TO CKOPOCTbH MOMEPEYHBIX BOJH Ha TPAaHMIIE BO3IyXa U
BoJbI OyzeT paBaa 340/1300=0,31/cek.

MarepuanbHasi 4acTHULA, JBUXKYIIAACA B 2PAGUMAUUOHHOM
1oJie, KOTOPOE SIBJSIETCS ABOMHBIM JIEKTPHUUECKUM I10JIEM, BO30YX-
JIaeT B HEM BOJIHY, KOTOpasi, 10 CYTH, TIPEJICTABIISIIOT COO0i d6e cos-
MeuyéHHble PO IbHbIE BOTHBI B HJICKTPUYECKUX IMOJSAX Pa3HbBIX
3apanoB. M Tak Kak 3TH MOJS HAXOAATCS BHYTPH JIpyr Apyra u
MMEIOT TPOTHBOIOJIOKHBIE CBOWCTBA, TO 3TH BOJHBI B HUX — CHH-
XPOHHBI ¥ TPOTUBO(A3HBI. EciM B HEKOTOPOIl TOUKE MOJIs MOJIOKHU-
TEJILHOTO 3apsijia y BOJHBI ropo, TO B TOM e TOYKE IMOJIs OTpHILIa-
TEJILHOTO 3apsia — BIaJMHA.

To ecth 1o CyTH, 3TO KoJeOaHHs NOJSPHOCTH MEpeKoca rpa-
BUTAIIMOHHOTO 10JIs (MOJISIPHOCTH MArHUTHOTO II0JIs), KOTOPbIE U
IPE/ICTABISAIOT COOOM caMble HACTOSIIIE HOnepeUHble 2Pasumayu-
OHHble BOJIHBI HAa TPAHMIIE ABYX JICKTPUUECKUX ITOJICH pa3HbIX 3a-
psnoB. [lceBrnoyd€Hble CUMTAIOT, YTO 3JIEKTPOMATHUTHBIC BOJHEI
UMEIOT JIEKTPHUECKYIO U MAarHUTHYIO COCTABIISIOLINE, CMELIEHHbIE
Ha 90rpanycos. Ha camom fene a mpupo/ie HET MarHUTHBIX MOJIEH,
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9TO pe3yJabTaT HEMOHWMAaHUsS. DKCIIEPUMEHTATbHAS WILTIOCTPAIIHSI
9TOrO SBJICHUS MoKa3aHa Ha (puc.12) B [ri.4].

N ecnu rpaHuil Mexay BOAOW M BO3AyXOM, HampuMmep, mnpe-
KpPacHO BHIIHA, TO TPAHUILY MEXIY MOJSIMH Pa3HBIX 3apsiiOB Mpe-
CTaBUTH cebe oueHb TpyaHo. [lons oOmanaoT 00bEMOM 1 TpaHUIIA
MEXy HUMH CYILECTBYET IPAKTUYECKU B JH0O0I TOUKe 3TOro 00b-
éma. A cama rpaBUTAllMOHHAs BOJIHA B OTJIMYUU OT BOJIHBI Ha BOJIE,
UMEIOILEH KPYroBYIO AMarpaMMy HalpaBiICHHOCTH, PacIpOCTpaHs-
€TCsI BO BCE CTOPOHBI, TO €CTh UMEET yiKe C(HEePUUECKYIO TUarpaMMy
HaIpaBJICHHOCTH.

U kak MBI y)k€ YCTAaHOBHIIM BBIIIIE, IPY JIBUKCHUU YaCTHUIIBI, B
ACHMMETPUYHOM TPABUTALMOHHOM IIOJIe, CO3/laBacMasi il BOJIHA,
Oyzer Tak ke HecuMMeTpuuHOW. E€ cocraBistonie OyayT pasiu-
YaTbCs MO BEJIMYMHE, B 3aBUCHUMOCTH OT 3HaKa acummerpuu. Wiu
JPYTUMH CIIOBaMH, BOJIHA OYZAET MOJIIpH30BaHHON. BOT MHTEpECcHO
Obl y3HaTh, KaKUe K€ 3TO TPABUTAI[MOHHBIC BOJHBI, C MOMOIIBIO
MHOTOTOHHBIX OOJIBAHOK, Y€ JOOPYIO COTHIO JIET 0€3yCIEIHO IbI-
TalOTCS OOHAPYKUTH OOJIBIIINE TICEBIOYUEHBIE?

B npupoze He cymecTByeT abCOMOTHO HUKAKUX IPUYHH, 3a-
NPENIAONMX MaTepHaTbHBIM TeJlaM JBHraThCcs B JIFOO0H cpene ¢
JFOOBIMH CKOPOCTSIMH, CKOJIb YTOJHO TPEBBIIAIOIIUMU CKOPOCTH
pacrpocTpaHeHHs BO30YKIaeMbIX UMH BOJIH. 32 UCKJIIOUEHHEM, KO-
HEYHO, OpeZoBOi TEOPUH OTHOCUTEIBHOCTH WM HAayKOOOpa3zHOM
raJliMaThH, HA3bIBAEMON KBAHTOBOU (PU3UKOIA.

Camonérpl, HampuMep, COBEPIICHHO CBOOOJHO JIETAIOT B
BO3/IyX€ CO CBEPX3BYKOBBIMU CKOPOCTSIMHU M TOTJIa OHU CTAHOBSITCS
UCTOYHHUKAMH YIAapPHBIX BOJH, KOTOPHIC MPEACTABISIOT COOOH BU-
KYIIMWACS TIepe]] HUMU CKa4doK JaBieHus. [Ipomeccsl, mpoucxos-
e B YIapHOH BOJIHE, OTJIMYAIOTCS OT MPOUCXOASIINX B OOBITHOM
TEM, 4TO B HEH B pe3yibTare OBICTPOrO CHKATHUS BBIAEISIETCS 0OJIb-
I10€ KOJMYECTBO TEIUIA.
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DTOT NMPOIIECC aHATOTHYEH MPOIIECCY OBICTPOTO CHKATHS 00b-
éMa BO31yXa B LWJIMHJIPE JBUTraTeNsl, IPU KOTOPOM B PE3YJIbTATE
PE3KOT0 YBEJIIMYEHHs KOHLIEHTPALlMU HOCHUTENIEW 3aps/ioB B 30HE
CKaTHs, IPOUCXOAUT UX OYpHOE BBIJIENIEHUE B OKPYKAIOUTYIO Cpey
B BuJ¢ Tera [riu.g].

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

[TogoOHBIM ke 3 heKTOM OBICTPOTO CKATUS MUKPOOOBEMOB

BO3/lyXa B HEPOBHOCTAX TPYIIUXCS MOBEPXHOCTEH, 00OBACHSAETCS U
BBIZICTICHUE Teruia [ri1. 9] B pe3yabrare TpeHus TBEPABIX T APYT O
Apyra.

W vMeHHO 13-3a CBEPX3BYKOBOM CKOPOCTH METEOPHT, I1OIIAB-
mwii B atMocepy CxKMMaeT mepen co0oil BO3ayx, oOpasyeT yaap-
HYIO BOJIHY, M B pe3yJIbTaTe MOBBIIICHUS TEMIIepaTyphl B HEH, ma-
BUTCS U CTOpaeT.

Pe3koe pa3pexxeHue Bo3ayxa B HUJIMHIPE, HAOOOPOT MPUBO-
JTUT K 00eTHEHUI0 00bEMa ra3a JIEKTPOHAMH M OHU HAUMHAIOT BBI-
JENATHCS B HETO U3 OKPY>KAIOLIUX CTEHOK LMJIMHJIPA, YTO PUBOAUT
K €ro oxXJaxaeHuo. Eciu jxe B IMINHIPE HaXOAUTCS KUAKOCTh, U3
He¢ HauMHaeTcsi OypHOE BBIJECIIEHHE, PACTBOPEHHBIX B HEH ra3oB.
3TO sIBJICHHE B TEXHUKE HA3bIBACTCS KaBUTALIUEH. ..

Cger, Kak U J1000€ APYroe M3Iy4yeHHE - PEHTICHOBCKOE,
ramma, pajuo, npeAcTaBiisgeT co0O0i MOTOK YaCTHI] ABHKYILIUXCS CO
CKOPOCTSIMH, OJIM3KMMH K CKOPOCTH PAaCTIPOCTPAHEHHS BO30YXk1ae-
MBIX UMH BOJIH B TPAaBUTAIMOHHOM I10JI€, a IJIMHA BOJIH OIpeaes-
€TCsl Pa3HOCTBIO CKOPOCTEM ATHX YacTHIl M BO30YXKIA€MbIX UMHU
BOJH. T0O, 4TO nceB1OYUYEHbBIE CUNTAIOT PA3HBIMH YAaCTHIIAMH, ATO T10
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CyTH OJIHM M T€ K€ YAaCTHIIbI, ABMXKYIIHECA C PA3JIMYHBIMU CKOPO-
ctssMu. KorepeHTHOCTH JTyda j1a3zepa, HarpuMep, OObSICHIETCS TEM,
4T0 (POTOHBI (YACTHUIIBI) IBHKYTCS C OJHHAKOBBIMH CKOPOCTSIMHU M
COOTBETCTBEHHO BO30Y)KIAOT T'PABUTAIMOHHBIC BOJIHBI OJMHAKO-
BOMU JUIUHBI.

JlnuHa BOJTHBI, BO30YK1a€MOM YacTUIIEH, ONTUCHIBACTCS PO-
CTBHIM BBIPAXKEHUEM:

A=(Ve-Va)lt,

riae Vu— CKOPOCTh CAaMOM YaCTHIIHI,

a Vs — CKOpPOCTh, CO3/ITaBa€MOM €10 TPaBUTAIIMOHHON BOJHBI
(ckopocmb ceema) (puc.24).

To ectp nnuHA BOJIHBI OYJET OMNPENEIATHCA PA3HOCTHIO
paccTOsIHUM, MPONUJAEHHBIX BOJIHOM M CaMOM YaCTHULIEH 3a €IHMHULLY
BpeMeHHu. JlomycTuMm, YTO 3a CEKHJY 4YacTHIa MpPeooJIeBaET
paccrosiaue B 299 999,99%wm., a Bontna 300 000kwm., To qinHA
BOJIHBI Oynmer paBHa 1 merpy. OTcroa MBI MOXKEM OIPEACTUTH

- YaCTOTY U EPHOI.
,~Tpebenb y PHOI

[Ipy mnIuHE BOIHBI BHIH-
moro ceera B 550nm (5,5e'm.),
® | gactoTa Gy/eT OMpenensThes Ko-

!1"‘-0

JIMYECTBOM JJIMH BOJIH, YJIOXKHB-
M_HHE!_‘

_ AL IIMXCS Ha PacCTOSIHHUM, KOTOPOC
BONHbI/ L_|ANunHa p p

' 'BONHBI| TIPOXOJHUT BOJIHA 34 CAMHUILY BpEC-

Puc.24 menu. To ects f=3,068/5.5€” nmm

5.4€® merarepur.

W yem Ommke CKOPOCTh YaCTHI] CBETOBOTO U3ITYYCHHUS K CKO-
POCTH paclpoCTpaHEHHsT BOJHBI B TPAaBUTAIIMOHHOM IIOJIC, TEM
OoJbIlIe €ro IBET CMEUIEH K CHHEMY KOHILy cnektpa. L[Ber — 3To
(YHKIIHST CKOPOCTH YaCTHIL U3ITYUCHUS.

DTOT PUCYHOK WILTIOCTPUPYET TaK K€ U BO3HUKHOBEHHUE
saddekra [Jommnepa. Ecnm nabmrogarens HaXOAUTCS B TOYKE a,
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JUTMHA BOJIHBI YMEHbIIaeTcs (CHHEe CMEIEHHE), eCi B TOYKe b —
yBEIUYHUBACTCS (KpaCHOE CMEIIEHHE).

W3BecTHOE Kpacnoe cmeujenue, KOTOpOE COBPEMEHHas
HayKa CUMTAeT MPHU3HAKOM 'pa3deraHus’ TaJaKTHUK, OOBSCHACTCS
MPOCTBIM YMEHBIIIEHUEM CKOPOCTH JBIIKEHUS YaCTHUI[ U3TyUCHUS
(Vu4), u3-3a TOPMOXKEHHUSI B IPABUTAIIMOHHBIX MOJIAX KOCMUYECKHUX
ten (yemanocmu céema). Y, €CTECTBEHHO, UYeM JTajIbIlle HAXOIUTCS
KOCMHMYECKHH 00beKT 0T HaOIroAaTelNsl, TeM OOJBIIUHN MyTh PUXO-
JTUTCSI IPEO0JI0JIEBATh YACTHIIEC U3ITyUYEHUS U TEM CUJIbHEE YMEHbIIIe-
HUE CKOPOCTH M 0O0JIbIIIE "TIOKPACHEHHUE CTIEKTpa'.

EcTtecTBeHHO, 4TO 4acTHUIbl, U3Ty4EHHBIE OUYEHb YyIAIEH-
HBIMHU 3BE3/1aMU, HACTOJIBKO 3aMEJISIIOTCS B ITyTH U UX JJIMHA BOJIHBI
HACTOJIBKO YBEIIMYMBAETCS, UYTO OHH CTAHOBATCS HEBUIUMBIMH B
CBETOBOM JHama3oHe BOJH. To ecTh, 3BE3/bl, HAXOJSAIIUECS OT
3eMiIu Ha pacCTOSIHUAX, IpeBbIIIatonX 14 MumapioB CBETOBBIX
JIeT, MO’KHO YBHJIETh JIMINb B pajuoauamna3one. I "HTEHCHBHOCTh
MX HACTOJBKO Maja, YTo I YCTOWYMUBOTO MpUEMaA, TPUIAETCA UC-
MOJIb30BAaTh AHTEHHBIE TOJIS, MO IUIOUIAJX MPEBBIAIONIYIO0 IUIO-
1a/1b JIYHHOU OPOUTHI.

OTUM SBICHUEM U OOBSICHSETCA TOPU3OHT BUIUMOCTH, IO
KOTOPOMY TICEBAOYUEHbIE COBEPIIEHHO T€HUaIbHO n300penu boib-
10 B3PBIB, KAK TBOPEHUE MATEPUH U3 HUYETO W BBIYUCIWIH 'BO3-
pacT BCEJIEHHOM .

IIpyn mnpeBbIIEHMH YacTULEH CKOPOCTH BOJIHBI B Cpele
(csepxceemosas ckopocmv), (Va>Vs ), BO3HUKACT yJaapHas BOJIHA,
IpU KOTOPOM 4YacTulla, B pe3yJbTaTe MOBBILICHUS B 30HE CXKATHS
KOHIICHTPAIlUX HOCUTEJICH 3aps10B, HAYMHACT "'pa3BaIMBaThCA CH-
JaMH OTTAJIKMBAaHUS Ha COCTAaBHbIE CyO3IeMEeHTapHbIE YaCTHUIIbI, KO-
TOpbIe BCTyMasi B CHHTE3 C OKPYXAIOIIMMH YaCTHIIAMH, PETUCTPU-
pyloTCsl B BUJI€ CBEUEHUS, Ha3bpiBaeMoro 3¢dexrom Basumosa-Ye-
pEHKOBA.
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Tak kak mpupoje HeuzsecmHo OHATHE OOPATHOM CBS3H, TO
B HEH MPAKTUYECKH HE CYIIECTBYET HUKAKUX BEUHBIX aBTOKoJeOa-
TEIBHBIX TporeccoB. JIt0Obie BOJTHOBBIE BO3MYIIECHHSI BO BCEJICH-
HOM, SIBIIAIOTCS HCKJTFOYUTEIIBHO CIICJICTBUEM JIBH)KCHHS MaTepHab-
HBIX TeJl B TPABUTAI[MOHHBIX MOJITX KOCMHUYECKUX OOBEKTOB.

W xoTs Bcsl BcelleHHAsI 3alI0JTHEHA TPaBUTAIIMOHHBIMH BOJI-
HAMU OT JBMKCHHS MHOXKECTBA KOCMHYECKHX OOBEKTOB U pPa3ind-
HBIX YaCTHII, YEIIOBEYECKUI TJa3, TaK )K€ KaK M ONTUYECKUE TPH-
OOpbI, BOCIPHUHUMATh MX HE CHOCOOEH, MHauye HEeOO CUSIIO Ol
HECTEPITUMBIM OJIECKOM.

DTO 00CTOATENHCTBO U OOBICHSAET YEPHBIA IIBET HOYHOTO
HeOa. Ecom Ob1 cBeT mpeacTaBisui coOOM BOJIHBI, TO MBI OBl HE
CMOTJIM YBUJETh HU OJHOW 3BE3JIbI, IOTOMY YTO MHTCHCHBHOCTH
TPaBUTALMOHHBIX BOJH, OCIa0EBaeT C PacCTOSHUEM C OOPAaTHO KYy-
OMYECKOH 3aBUCHMOCTBIO.

OmrymieHne cBeTa B MO3T€ BO3HHUKAET TOJILKO MIPHU B3aUMO-
JNEHUCTBUM MOTOKA YACTUIl U3NYyYEHUS C MOJIEKYJIaMH POJONHUHA B
ceTyaTKe rjasza, MO3TOMY 2pasumauuonnsle (Paouo u céemosoie)
60snbl - HeBUIUMBL. Ho mMeHHO 9Ta "2pasumayuonnas paoe" ot
JBIDKCHUSI MHOXECTBA YaCTHII, UCIyCKAaeMbIX 3BE3aMU M TIPEI-
CTaBJsieT cOOOM, TaK Ha3bIBAEMOE, 'peluKmosoe usjiyuenue" , Ko-
TOpPOE, N0 "aBTOPUTETHOMY MHEHHUIO KaHIUAATOB B JIOKTOPA, OCTa-
J0Ch OT 6ubIeiickoro bobIoro B3psiBa 1 10 CHX MOP HUKAK HE MO-
KET PacCesThCS.

OTta *e TpaBUTALMOHHAs PsAOb SBISETCA M OaHAIBHOM MpH-
YUHOU OpoyHoeckozo nBuxenus. Ho, He cMOTpsi Ha 3TO, ICEBAOYYE-
HBIE C YIIOPCTBOM, JJOCTOWHBIM JIYYIIIETO TPUMEHEHHUSI, YK€ JTCCATKU
JIET WIIYT 3TH TPaBUTAIIMOHHBIE BOJIHBI, COBEPIIEHHO HE T0103pe-
Basi, YTO MPOCTO B HUX KUBYT.

Kak Obuto cka3aHo BbIIIE, JIFOOOH MaTepUAbHBIN OOBEKT,
TBUXKYIIUICS B TI000M cpesie, BO30YXKIaeT B HEH BOJHY.
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Bo3bméM A mpuMepa MOABOIHYIO JIOJKY, ABUKYIIYIOCS B
ToJe Bojabl co ckopocthio 30 y3J0B, wiu 15 m/cek. [lnuHa ynpy-
O BOJHBI, CO3/laBaeMasi €i, OyJIeT paBHa Pa3HOCTH CKOPOCTEH
3BYKa U JIOJKHU B BOJE,

;u:(VS'VJI)/t,

rae V3 - CKopocTh 3ByKa B BOJ€, a Vi — CKOPOCTb JIOJKH.

Jloaxka, aBwxymiascs co ckopoctbio 20 y3710B B MOJIBOTHOM
MOJIOKEHUH, B JIIOOOM CiIydae M3JIydaeT MH(Pa3BYKOBHIC BOJHBI
mmnon A=(1400-144)/t = 1256mt  gacroroit okoio 1 I'. O6Ha-
PYKUTh UX MOYHO C TOMOIUIBIO MOJIYBOJIHOBOM aHTEHHBI, IPEACTAB-
astonieil co0oil Ba JaTuMKa JaBJICHUS, PACIOJIOKEHHBIX Ha TITy-
oune 10-12v MeTpoB M pa3HECEHHBIX HA PACCTOSHUE TOTYBOJHBI,
TO ecTh Ha 630M. TouHOE HampaBlieHWE Ha He€ MOKHO ONPEICIHTh,
UCTIOJNB3YS JIBE TAKMX aHTCHHBI, PA3HECEHHBIX Ha 5-8KkM.

CKOpOCTb BOJHBI B TPABUTAIIMOHHOM TI0JI€ — BETMYHHA ITPaK-
TUYECKU HOCMOSAHH A, 3aBUCSIIAS TOJIBKO OT CBOMCTB MOJISL. DTO TO,
YTO B KBAaHTOBOH (PU3UKE, HA3BIBACTCSI CKOPOCHbIO C6emd.

A Tak Kak mMaTepusi B3aMMOJIECHCTBYET TOJIbKO C TTOMOIIBIO
MoJIEH, TO CKOPOCTh 3TUX B3aUMOJECHCTBUN HE MOYKET IMPEBBIIIATH
CKOPOCTH paclpocTpaHeHUsI IPaBUTALMOHHOMN BOJHBI UM KaK FOBO-
PAT KaHIUIATHI B TOKTOPA, CKOPOCMU c6emd.

CKOpOCTh TPaBUTAIIMOHHBIX BOJIH B PA3JIMYHBIX BEIIECTBAX
3aBUCHUT OT aCHMMETPHUH TPAaBUTAIMOHHBIX MOJIEH UX aTOMOB U HX
arperaTHoro coctosiHus. Yem OoJbIlie aCHMMETpPHs TPAaBUTAI[MOH-
HBIX TIOJICH aTOMOB Ta30B S, TeM OONBIIHI MyTh MPUXOAUTCS TIPE-
0J10JIEBaTh BOJIHE M, €CTECTBEHHO, 3aTpayuMBaTh Ha 3TO OoJblee
BpeMms.

OTa 3aBUCUMOCTb CKOPOCTH BOJIHBI OT IJIOTHOCTH CPEJbI, B
KOTOPOM OHa paclpoCTpaHsieTcs, WUIIOCTPUPOBAHA PUCYHKOM
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(puc.25). B cBs3u ¢ 3THM, BIIOJHE YMECTHO YIIOMSIHYTH 371€Ch H3-
BeCTHBIN 3kcniepuMeHT H. bacoBa, mocTaBieHHBIN B IECTUIECITHIX
roaax npouwioro Bexka B CCCP.

CyTb 3TOTO SKCIIEPUMEHTa TaKOBa, JIyd Jla3zepa paciien-
JISUICS HA JIBA JTy4a, OJIMH U3 KOTOPBIX MOMaal HEMOCPEICTBEHHO Ha
MUILICHb, & BTOPOM CHayaja MPOXOIWI dYepe3 YCHINBAIOIIYIO
siueiiky. Sueiika 3Ta mpejacraBisuia coo0i pyOHMHOBEIH J1azep, pabo-

s TAOIIUM B PEKUME YCUIICHUS.
P N o, W oo N0 st P o 8 EcrectBenHo, d4ro nyum nHo-
OO0 | o
Bl e N O ol F, CTUIJIM MUUIIEHU HE OJHOBpE-
= menHo. Ho oka3zanochk, 4TO Bce
om.ooomw» ’

HE TaK MPOCTO, JIy4, MPOLIE-

IIUN 4epe3 KPUCTAIUT SYEUKHU

TBEpAOEe
Q.'..! .. e JOCTUI MUIICHU paHbIIe JIyya,

Puc.25 OpOIICALICTO 110 BO3AYXY.
[Tpuuém pazauna Obl1a mpocTo orpoMHoii. OHa MpeBbIIana

BCE MBICITUMBIE U HEMBICIIMMBIE TIOIPEIIHOCTH M OmuOKH. JIyd mpo-
XOJIWJI CKBO3b SIYEHKY, TPAKTUUECKH MTHOBEHHO C IIOYTH OECKOHEU-
HOW CKOPOCTHIO.

VY cnoBus SKCIEPUMEHTa U3MEHSIIN, HO PE3YIbTaT OCTABAJICS
npexHuM. bosee Toro, pe3yabTar HE H3MEHWICS, JaXKe KOTIa KTo-
TO 3a0bUT BKJIIOUUTH MUTAHUE YCHIIUTENS U BTOPOH JIy4 IPOCTO MPo-
mén yepe3 pyOMHOBBIN kapanaami. Jlyd nmpoxoaun depe3 pyOuHo-
BBII CTEp)KEHb ¢ OECKOHEYHOM CKOpPOCTHIO, M pa3HHIla Oblila paBHA
JUIMHE KpucTtauia. Ha3peBaronuil CKaHaall B CBSI3U € PE3YJIbTaTaMU
JKCIIEPUMEHTA, CTAaBUJ HAa TCOPHUM OTHOCUTEIBHOCTH OIPOMHBIN
JKUPHBIA KPECT.

Kak Torzma BBIIIIM U3 3TOr0 IMEKOTIMBOIO IOJIOKEHUS, He-
n3BecTHO. CKopee BCero, CIyCTWIM Ha TOpMO3ax. XOTs, MO CYTH,
COBpPEMEHHasi TeopeTuueckas (U3MKa TOJIBKO TeM M 3aHMMAaeTCs,
YTO U300peTaeT TOPMO3a U BEUHBIE IBUTATEIH. . .
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Tak kak MaTepHanbHble 00BEKTH B3aHMOICHCTBYIOT MEXKIY
co00li Ha ypOBHE TOJIeH, CKOPOCTh ITOTO B3aMMOJICHCTBHUSI OTIpe/ie-
JISI€TCs, B OCHOBHOM, CKOPOCTBIO PACIIPOCTPAHEHUSI BOJIH B IPaBHTA-
IIMOHHOM I10JIe (CKOPOCTB CBETa), TO M PE3yJbTaThl IKCIIEPUMEHTA
BacoBa, ¢ TOuKM 3peHHs HACTOSIIEH TEOPUU, OOBSICHAIOTCS OUYCHb
npocto. JIyd, npomreamuii mo pyouny (TBEpaomy Teiy), Mpeoaoesn
ropasJ 0 MEHbIIEE PACCTOSIHUE B TPABUTALIMOHHOM II0JIE TBEPAOTO
tena (3.Sr), yem nyd, pacnpoCTpaHSIOIIUIICS B I'PaBHTAI[HOHHOM
nosie Bo3aymiHoi cpeast (3.Sr).

[Tepenaya sxe IMIyJIbCa HETOCPEACTBEHHO C aTOMa Ha aTOM
B TBEP/BIX TEJIaX M )KUAKOCTSX, B CUITY HX IPAKTHIECKON HeC)KUMa-
€MOCTH, TPOUCXOAWT CO CKOPOCTHIO, OJNIM3KOH K OECKOHEYHOU
(puc.21). [Toaromy nyd, mpoIIeANIHIA Yepe3 pyOHHOBBIN KPUCTALT,
NPUIIENT HA ISTEKTOP PaHBIIE JTyda, PACIPOCTPAHSIIOIIETOCS 110 BO3-
IyXy, Ha BpeMsi:

t=0.S- > Si)/c, rne
>"Sr — CyMMapHBbIii IyTh JIy4a B TPaBUTALlMOHHOM TOJIE Py-
OuHa,

>'Sr — CyMMapHBId MyTh Jy4a B TPABUTAIHOHHOM IT0JIE BO3-
JYITHOM Cpebl,

€ — CKOPOCTh BOJIHBI B I'PaBUTALMOHHOM IoJie (ckopocmb
ceema).

TpynHo cebe mpencTaBuTh X0 MBICIEH KPETHHA, KOTOPOMY
MpHIIIA B TOJIOBY OpenoBas uaes KOPIyCKyISIpHO-BOJIHOBOTO JTya-
JM3Ma, YTBEPKAAIOIIEro, YTO MaTepHsi B HEKOTOPBIX CIIy4asix, MO-
JKET MPEBPAIATHCSA B CBOE CBOMCTRBO.

N xakumu emé O0IBITUME TIYIIaMH 0Ka3aJIHCh IICEBIOYUE-
HbIE, MPUHSABIIKE €€ U COCTPSAIABIINE HA HEH 1IEJ10€ TICEBAOHAYYHOE
HarpaBieHue B pusmke.
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10. YTo Takoe 3Heprus

DHeprusi, MOHATHE B COBPEMEHHOU Hayke, MPsSMO TaKd, MU-
cTudecku-(anractuueckoe. M kak Tonbko e€, OSNHYIO HE CKIIO-
Hst0T. OHA ¥ U3ITydaeTcs, U MOTJIONIAETCs, U JaKe TPEeBPaIaeTCs B
Mmaccy! 1 kakoit Toibko OHa He ObIBaeT, U MOTEHIIUAILHON U KHHE-
THUYECKON M TEMHOM M TaKe )KU3HEHHON U TYXOBHOM.

Ha camom nene, Takoil (U3UYECKOM CYIIIHOCTH, KaK SHEPTus,
B [IPUPO/IE HE CYIIECTBYET.

DTO IPOCTO OJJHO U3 HEOTHEMJIEMBIX CBOMCTB MAaTE€PUH, TAKOE
K€ Kak HalpuMep, Mpo3pavyHOCTh CTEKJIA, KOTOPYIO HENb3sl OT/e-
JMTH OT CTEKJIa U "IpUJIenuTh" K (haHepe uid Toro, 4ToOsl Ganepa
ctana nmpo3padHoit. I sueprust 1006010 Tena 3aBUCHT TOJIBKO OT €T0
MOJIOKEHHUS B TPABUTAIIMOHHOM HJIH AJICKTPUIECKOM IT0JI€ APYTOro
tena. I HecMOTpst Ha yBEpeHHUSI HEKOTOPBIX OOJIBIIUX TICEBIOYYE-
HBIX, HHKAKOW BHYTPEHHEN YHEPIUU MaTE€pUsl HE UMEET.

OnHako B moclieHee BpeMsi B MHTEPHETE MOSIBUIIOCH OIPOM-
HO€ KOJMYECTBO MOPTAJIOB, T/Ie€ aPMHUH MCEBIOYIEHBIX THOOUTENEH
pacCcy)Iar0T O MOUCKAaX KaKOH-TO CBOOOMHOM 3Hepruu 3¢upa, Ko-
TOPOM M0 UX MHEHHIO, 3alI0THEHA BCSl BCEJICHHAS.

A BCe HaYMHAJIOCh C KAKUX-TO HEBEPOSITHBIX JIETCHNI O TOM,
yto Tecna, aK00bI HAMIEN CIOCOO HMCTOJIB30BAaHUS DHEPTUU BaKy-
ymal, HO MIPOKJISATHIC KAaTUTAIUCThI KYITHJIA Y HETO TATEHT U BCE 3a-
CEKPEeTUJIH, YTOOBI HE YITYCTUTh IPUOBLIN OT MPOAAKH YTIECBOIAOPO-
n0B. Ho 0coOeHHO yAMBISIOT PacCyXACHUS TICEBIOYUYEHBIX O TOM,
YTO MPH MEPEMEIICHUN MaTEPUATIBHOTO Teja M0 3aMKHYTOM Tpaek-
TOpHUH, coBepIlIaeMas paboTa paBHa HyJIO. Takyr axWHEI MOXKET
HECTH TOJIBKO KaKOW-HUOYb O€3rpaMOTHEIN CBUHAPH, EMY MTPOCTH-
TEJBLHO.

JIro0o0it 31paBOMBICIAIINN YEJIOBEK MOHUMAET, YTO €CIIA MBI
MOJHMUMAEM TUPIO Ha BTOPOM ATaXK, TO 3TO MbI COBEpIIIaeM paboTy

80



Beonroyust MATEPHH

IPOTHUB CHJIbI IPUTSDKEHUSA. A KOr/la Mbl cOpachlBaeM I'MpIO C BTO-
poro 3Taka, TO 3TO TMPs COBEPLIAECT pabOTy MO JEHCTBUEM CHIIBI
HIPUTSKECHUS.

To ectb paboTa coBepIaeTcss pa3HbIMH TEJIaMU U B pa3HbIX
YCIIOBUSX, TIOATOMY €€ Helb3sl IPUPABHUBATE. XOTS OBl IOTOMY, UTO
IpY JBIKEHUH Tejla BHU3, paboTa MPOU3BOAUTCS CHJIAMH TATOTE-
HUS, a TIPU JIBUKCHUU BBEPX — IPOTHUB HUX.

Opnaxo nceBaOoy4€HBIX 3TO Maslo cMyliaet. Bes sneprus, no-
CTyMNaromas Ha 3eMJII0 U3 KOCMOCAa — 3TO BCETO JIMIIb COJHEYHBIN
CBET, NMPEACTABIIAIOLINI COO0M MOTOK 3apsKEHHBIX YaCTHUI] — dJIEK-
TPOHOB, IPOTOHOB aTOMOB BOJIOPOJA U JIP., IBUKYIIUXCS C pa3iIny-
HBIMU CKOPOCTSIMH M COIIPOBOKJAE€MBIX BOJHAMU B IPaBUTAIMOH-
HOM II0JIE.

W 4gem BbIIIe UX CKOPOCTh, TEM Oo0Jiee KOPOTKHE BOJIHBI OHU
BO30Y)XJIAIOT M TeM 00JIbIIyI0 paboTy HU coBepmaioT. IloTok 3ToT
JIeMCTBUTENBHO KoJloccalieH U eciu He Oynet ConHua, 3emis 3a He-
CKOJIBKO HEJIEJIb IPOCTO MPEBPATUTCS B JICASHOM 11ap U BCe MOTUO-
HET.

Ho, cama éo1na ne necém HUKAKOU IHEPZUU, HE MOICEM OKa-
3b16AMb HUKAKO20 OAGIEHUS U HE MOMCEN CO8ePUIamsy padbomol -
IMO NPOCHMO MEXAHUZM NEPeOauu 63auUMOOCiCMEUs MeHCOy Ma-
mepuanvHeiMu menamu, ¢ 0annom ciayuae mexicoy Connuem u
3emnéit.

MpbI BUAUM CBET UCKIIOUUTEIBHO OJaroaps TOMy, 4TO OTOK
MaTepHaJbHBIX YacTHIll, (OTOHOB, MOMaaasi B I7la3, COBEPILAIOT pa-
00Ty, co3aBasi pa3HOCTh JIEKTPUYECKUX MOTEHLIUAIOB B CETYATKE.

B pesynbrare norziomeHus (OToHa y MOJIEKYJIbl pOJONHHA
YBEJIMYHUBAETCSI ACUMMETPUS €€ IPaBUTALIMIOHHOIO MOJISl U COOTBET-
CTBEHHO, BO3HMKAET PAa3HOCTb JIEKTPUYECKUX MMOTEHIUAIIOB, B pe-
3y/lbTaTe€ KOTOPOM BO3HUKAET JIBUJKEHUE JIEKTPOHOB 10 HEPBHOMY
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BOJIOKHY B MO3T WJIH 3JIEKTPUYECKUH TOK, HHTEPIPETHPYEMbIH MO3-
T'OM KaK CBeT.

[lonsTre KBaHTa CBeTa, KaK MOPIMH W3ITYYCHHS, BO3HUKIIO
MMEHHO H3-3a TOTO, YTO (POTOH SIBISETCS MHUHHMAIBHON MOpLUEH
CBETOBOI'O IOTOKA, B Pe3yjbTaTe KOTOPOH BO3HUKACT OILYIICHHE
CBETa B MO3Te.

KBaHT — 3TO MpoCTO 0JIHA €AWHCTBEHHAS YacTUIIA HIIH TO e
camoe, 4To U poToH. U KOr1a roBopAT 0 nepegayde 3JIeKTPOIHEPTHH,
TO MMEETCS B BUY TO, YTO Mepenaéresi MOTOK MaTepHaIbHOTO HO-
CHTEIIS — 3JIEKTPHUYECKH 3apsHKEHHBIX YaCTHIl, KOTOPBIE TIPH IBHIKE-
HHH T10]] ACHCTBHEM Pa3HOCTH MOTEHIIMAIOB CIIOCOOHBI COBEPIIATH
pabory.

Duepzun ne cyujecmayem, Kak puzuueckan cyujHocmsy u no-
IMOMY He MOodcem nPeepauiamovcsa Hu 6 KUHemuyecKyio, Hu 6 me-
XAHUYECKYI0, HU 8 XUMUYECKYIO U HU 8 KAKYI0 OPy2yIo.

DHeprusi, Kak ClIoCOOHOCTH Tella COBEpIIaTh paboTy, 3aBUCUT
OT €rO0 IMOJIOKEHHS B TPAaBUTALIMOHHOM TIOJI€ IPYTOro Tella WK €ro
I'PaBUTAI[IOHHOTO MOTEHIMATIA.

Ecnu Teno HaxoauTcsi Ha HEOOJIBIIION BHICOTE HAJ| TOBEPXHO-
CTBIO 3eMJIH, TO CHJIBI NPUTSDKCHNUS, JCUCTBYIOIIME HA HETO OYCHb
OOJIBIITE U YCKOPEHHE CBOOOHOTO TAJeHUs, KaK U3BECTHO OJIM3KO
k 9,8 M/cex?. To ecTh BOIU3U MOBEPXHOCTH 3eMJIU TeJIO 00NanaeT
00JIb1I0M BHEPTUEH.

OO0mwexT, HaxoadALMiics, HanpuMep, Ha BeicoTe 6400kmnomer-
POB OT 3eMJIH U BBILIE, TJI€ U3MEHEHUE IPABUTAIIMOHHOTO TIOTSHIIN-
ajlla ¢ BBICOTOH HE3HAYNTENIHHO, WCIBITHIBAET HUYTOXKHBIC CHIIBI
NPUTSDKEHUS, TTO3TOMY O0JIalaeT HUYTOXKHOW PHEPrHed M MOXKET
BHUCETh, MPAKTUYECKN HA OJTHON BBICOTE, IUTUTEIBHOE BpeMs. Y CKO-
peHne CBOOOAHOTO TAJCHUS HAa TaKOW BBICOTE IMPUOIIKAEeTCs K
HYII0. DTO MMOKa3aHo Ha rpaduke (puc.26) (vacwmabdwl no ocsim He
coOn00eHbl).
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[To3TOMY CIIyTHHKH, HaxOIAIIKMECS HA T€OCTAllMOHAPHBIX Op-
OuTax, BBICOTHl KOTOPBIX 3HAYUTEIHLHO MPEBBIMIAIOT PaJUyC ILia-
HEThI, MPAKTUYECKU HH MaAaloT Ha 3eMimto (Yckopenue c60600H020
naoenust 04eHb Majio) U MOTYT BUCETh HaJ OJJHOW TOYKOM IJIAaHETHI
OuYeHb JI0JIT0. ENMHCTBEHHO, YTO OHU TOJBKO TPEOYIOT KOPPEKITUH
OpOUTHI M3-32 HECOBNAACHHUS €€ MIOCKOCTH C AHAMETPAILHOM I1J10C-
KOCTBIO TUIAHETHI.

A Tenepb NpoBeAEM MBICIECHHBIA AKCIEPUMEHT. [lomycTum,

YTO €CTh HEKOTOPBIA 00BEM
Tpathux 38BHCHMOCTH YCKOPBHHA SaHOHHeHHBH‘/'I CMECBbIO BO-

Cc8060gHOr0 NagaHuA OT BbICOTE!

Haq NosapxHOCTeH Semni.
9B M/ caKT JIopofa W KHCIopoaa. IDTo

ra3sl, KOTOpble O0JIaAal0T

g JIOBOJILHO OOJBIION OTpH-
§ LATEJIbHOM  aCUMMETpHUEH
= rpaBUTALMOHHBIX roJieit
% sbicora G aTOMOB. CrnenoBaTeiabHO

Puc.26 OHM IIOCTOSIHHO HaXOIATCS

MO/ IEHCTBHEM CHJI OTTAJIKMBAHUs, KOTOPHIE HE JIAIOT aTOMaM CO-
eIUHATHCS U 00YCIIaBIMBAIOT CTPEMJICHHE Ta30B, OECKOHEYHO pac-
U PSITHCS.

H3-3a cun OTTAIKWBaHHUS, aTOMBI T'a30B 001aJal0T OYCHB
OOJIBIION MOJABMKHOCTBIO, TaK KaK MEXKAY HUMHU HE CYIIECTBYET CHJI
Tperusi. TakuM o0Opa3oM, CMeCh BOJOPOJa M KHCIOPOAa MOKET
HAXOJHUTCS B 3aMKHYTOM 00bEME HEOrpaHHYCHHOE Bpemsi 0e3 Ka-
KOro-Tu00 B3auMOJIEHCTBUsI. ENWHCTBEHHOE, YTO MOXKET IMpo-
W30UTH, 3TO PACCIOCHHE, TPH KOTOPOM BOJOPOJ TOJHUMETCS
BBEPX, TaK KaK [0 CPAaBHEHHUIO C KUCIOPOJAOM 00JIaacT OYeHb Ma-
JIBIM BECOM.

A Tenepb MOCMOTPUM UYTO MPOU3OUIET €CiM B 3TOM 00bEME
MPOCKOYUT UCKpa. VIcKpa — 3TO MOTOK AJIEKTPOHOB JABUKYIIUXCS C
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yckopeHueM [ra.6]. X ckopocTh B TOTOKE MOXKET MPEBBIIIATH CKO-
POCTh BOJIHBI B TPaBUTAIMOHHOM T0JIe (CKOopocTh cBera). 00 3TOM
TOBOPUT TOT (aKkT, YTO UCKPY Mbl BUAUM, KaK CBETSIIMICS KaHAI
(3bdext BaBunoBa-UepeHkoBa). A 3JIEKTPOH, HMEIOIIHIA CKOPOCTb,
IIPEBBILIAIOIILYIO0 CKOPOCTH BOJIHBI B IPABUTALIMOHHOM I10JIE€, CO3/1a€T
B HEM Y/IapHYIO BOJHY [IJ1.7].

B pesynbrare BO34eHCTBUS YIapHOU BOJIHBI HA aTOM rasa, OH
npruoOpeTaeT CKOpOCTh, MO3BOJISIONIYI0 €MY MPEOA0JIETh CUJIBI OT-
TankuBaHus (MOTEHIIMAIBHBIN O0apbep) Mekay aromamu [1i1.4]. Kak
TOJIBKO aTOMBI BOJOPOJA M KUCIOPOJa COMU3ATCA HACTOJBKO, YTO
CHWJIBI TPAaBUTALIMOHHOTO MPUTSKEHUSI MEXKTY HUMH MPEBBICAT CHIIbI
ANEKTPUYECKOTO OTTAIKUBAHUS, aTOMBI YIIAJIyT C YCKOPEHUEM JIPYT
HAa JIpyra.

IIpn 3TOM MX rpaBUTALMOHHBIE MOJS COJIBIOTCS C YBEIHYE-
HUEM aCUMMETPHH, 4TO IPUBEIET K PE3KOM KOHLICHTPALIMU 3JIEKTPO-
HOB M BBITAJIKMBAHUIO MX U3JIHMIIKA U3 00pa30BaBIICHCS MOJICKYJIbI
BOZbI. TO €cTh, NPUBEAET K OBBILIEHUIO TEMIIEPATYPhl U BOSHUKHO-
BEHUI0O HOBOW yJIapHOW BOJHBI. B pe3ymbTare 3TOro mporecca
HA4YHETCS JIaBUHHAS PeaKlUsl CUHTE3a BOJbI C BbIIEICHUEM OTPOM-
HOW MOIIIHOCTH B BHUJIE DJICKTPUYECKHX 3apsoB (3JIEKTPOHOB) B
MPOCTPAHCTBO 00BEMA.

[IpakTHyeck MTHOBEHHO 3TOT 00beM OYZeT 3aroJIHeH CMe-
ChIO 'TOPSYMX MOJIEKYJ BOJSHOIO Iapa C AJIEKTPOHAMHU, CUIAMH
OTTaJIKMBaHUs (TaBJICHUEM) KOTOPBIX, 3TOT 00bEM OY/IET pa3pylicH
U yJapHas BOJIHA, BBIPBABILNCH B BO3yX, CMETET BCE HAXOASILIEECS
Ha €€ nyTu. To ecTh MPOU30UAET B3PHIB IPEMYUETO raza U BCS IHEP-
TUsl CMecH OyJleT ucTpaveHa.

TakuMm 006pa3oM 37eCh ONMUCaH MEXaHU3M Mpollecca CUHTE3a,
CKOPOCTh KOTOPOTO 3aBHCHUT OT PA3HOCTH aCUMMETPUI IpaBUTALIU-
OHHBIX I0JIEH aTOMOB B3aUMOJEHCTBYIOLIMX BELIECTB. MeXaHU3M
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mpolecca aTOMHOTO B3pbIBa MPAKTUYECKH aHAJOTHUYEH, 33 HUCKITIO-
YeHHUEM HEKOTOPBIX MOMeHTOB. OH onucaH B ri1ase [ri1.12], o cun-
Te3e.

11. llapoBasi MoJtHHMS

[[TapoBy!0 MOJIHUIO, KAK U MHOXKECTBO MPOCTHIX IPUPOIHBIX
SIBJICHUM, COBPEMEHHAsI HAayKa [0 CUX IIOP CUMTAET 3araJkoi, Ha
00BSICHEHUN KOTOPOH CIIOMaK 3yObl OYeHb MHOTHE OOJIBIIHE TICEB-
noyuéneie. Hayka B OOJNBIIMHCTBE clydaeB BOOOIIE UAET OKOJIb-
HBIMHU IYTSIMU U OYEHb MHOTHE MEXAHHM3MBbI IIPOCTHIX MPUPOIHBIX
SBJICHUM OCTAlOTCs BHE €€ MOJIs 3pEHHUS.

BrinBunyTO 00JI€€ YETHIPEXCOT BEPCHil OOBSICHEHHMSI I1apo-
BOIl MOJIHMM, HO HU OJHA W3 HUX Jae Ha MOTy He mpubim3uia
HayKy K pas3rajke 3Toro spicHusA. B paMkax cymecTByrolen Hayd-
HOU mapaJiurMbl, 00bICHEHHE MEXaHU3Ma IIapOBON MOJHUU HEBO3-
MOYHO B nipuHIune. Ho Ha ocHOBe HecTosIIeH TeOpun OH 0OBSCHS-
€TCsI JIEMEHTAPHO.

OObIuHas NUHEHHAss MOJHUS TMPEJCTaBIsAET COOON KpaTKo-
BPEMEHHBIN TOKOMPOBOMSIINN KaHaJl B BO3/yX€, BOSHUKAIOIIUI B
pe3ynbTare pa3HOCTH 3JEKTPUUECKUX MOTEHIMAIOB MEXAY 00Jia-
KaMH{ WK o01akamMu U 3eMI€l. Pa3HOCTh MOTEHIIMANOB, 3TO Pe3yJib-
TaT Pa3HOCTH TEMIEPATYp BOCXOIALIUX M HUCXOIAIIUX ITOTOKOB
BO3/yXa B JKapKylo IIOroay.

Pazps MoXkeT Ipon30UTH Kak U B 00Jakax, MeKIy BCTped-
HBIMH [TOTOKAMH, TaK U MEX/y XOJIOJHBIM HUCXOSALIUM ITI0TOKOM U
3eMIIEl, UMEIOIIe O4YeHb HEOOJNBIIONW M30BITOYHBIA OTPHUIATEIb-
HBIN 3apsij.

Korna pa3HocTs MOTEHIMAIOB MEXAy MOTOKaMH B o0Jiakax
JIOCTUTaeT HEKOTOPOU KPUTHUYECKOW BEJIMUMHBI, IBH)KEHHE 3aPsI0B
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o0pa3yeT TOKOIPOBOASAIINI KaHall, IO KOTOPOMY IIPOUCXOUT JIaBU-
HOOOpa3HbBIN pa3psi, BEIACISIONINNA OTPOMHYIO MOIITHOCTh 32 OUYCHb
KOPOTKHUH MTPOMEKYTOK BpeMeHU. Wiu mpocTo JIMHEHHAst MOJIHUSL.

Ona npencraBisieT co00M 3aKpYYCHHBIM BCTPEUHBINA MMOTOK
AJIEKTPOHOB U MPOTOHOB, ABMXKYILIUXCS coriacHo 3akoHy Kyiona, ¢
YCKOpEHHEM HaBCTpeuy Apyr Apyry [rir.4].

[pumeuyanne! Ilomok npomonos Huumodcen u modxncem He
RPUHUMAMBCA 60 6HUMAHUE, HO OH 6A4JICE€H C moi mouxku 3penus, umo
OH ABAEMCA NPUYUHOU 3AKPYUUSAHUA NOMOKO8 3aPA006 6 CRUpAlb.
1000610 momy, KaKx HUCXO0AWUIL NOMOK 8030yXad CHOCOOCmEyem 3a-
KpyHuueanuro socxodﬂmezo nomoka u oﬁpasoeanum UUKIIOHA UJlu an-
MUWUKIIOHA.

B pesynbrare 3TOr0 yCKOpeHHUs, ceuyeHue KaHalla paspsiia
U NPUOIHKEHUH K TTOJ0KHUTEbHOMY IOJIIOCY, YMEHbBIIAETCS U OH
pa3pbIBaeTCsA Ha CaMOCTOSITEbHBIE YYAaCTKH, ITPEACTABIISIIOLIUE CO-
00li BUXpeBble 00pa30BaHus, B KOTOPHIX IPOTHUBOIOJIOKHBIE 3aPsiIbl
JBHUKYTCS] HABCTPEUY APYT APYTYy IO 3aMKHYTBIM TPA€KTOPUSIM paB-
HOTO NOTEHITHAIA.

(Bmom npoyecc ananoeuuen cmpye 800bi, c60600HO Gbime-
Karowel u3 Kpama, Komopas npu npubIudICeHuy K 3emie, paspuléa-
emcst Ha y4acmku u 06paszyem omoenvhvle Kaniu.)

A Tak Kak ABWKEHHME MO SKBUIIOTCHIIMAIBHON TPAeKTOPHUH,
3TO MO CYTH, AHAJIOT MPSIMOJIMHEMHOTO PaBHOMEPHOIO JBUKECHUS,
IIpU KOTOPOM paboTa IpaKTHUYECKHU HE COBEpIIaeTcs, TO 00pa3oBaB-
mIasicst KpyIHas mapoBasi MOJIHUS, TOA00OHO CBOOOTHO BpallaroIe-
MyCsl MAaXxOBHUKY WM BOJYKY, MOXET CYIIECTBOBATb HEKOTOPOE
BpeMsi, TIepeMeNIasich MOTOKaMU BO3JlyXa Ha HEOOJBIIHE PACCTOS-
HUS.

HcuepnaB sHepruto Ha U3Ty4yeHUE, OHA TUXO UCUYE3HET, €CIU
HE HATOJIKHETCS Ha MPEMATCTBUE, IPU KOTOPOM MPOU30UAET pa3py-
HIEHHE KOJIBLIEBOT'O TOKA C 00pa30BaHUEM B BO3yXe 00JIACTH MOBBI-
IICHHOH KOHIIEHTPALUH 3JICKTPUUSCKHX 3apsiioB, [ri1.11] koTopsie
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MTHOBEHHO BCTYIHB B PEAKIINIO CAMOIPOHU3BOJIEHOTO CHHTE3a C MO-
JEKyJIaMH OKPY’KaIOIETro BO3/yXa, BBLACIST UMITYJIEC MOIIHOCTH B
BH/JIC B3PbIBA.

Menkue e 00pa3oBaHMS MCYE3AIOT IOYTH Cpas3y, HCTPATHB
SHEPTuI0 Ha u3iydeHue. [1o3ToMy SKCIEepUMEHTAIbHO MIAPOBYIO
MOJIHHIO TOJYYHTh MOYTH HEBO3MOXKHO, IMOTOMY YTO JJISI 3TOTO
JUIMHA KaHala pa3psizia J0/DKHA ObITh OYEeHBb OOJIBILION, YTOOBI CKO-
POCTB JIBMKEHUS 3apsiI0B OKa3allach JOCTATOYHOMU [ €T0 pa3phiBa.

Ho 4enoBek, K COXKaJICHUIO TIOKA HE PacIioyiaracT MCTOYHHU-
KaMH BBICOKOTO HAIPSHKEHUS, MOIITHOCTH KOTOPOTO OBI MO3BOJISIA
CO37aBaTh Pa3psiIbl JNIMHOIO B COTHH MeTpoB. CMOAEIMpOBaTh mIa-
POBYIO MOJHHIO Ha 00Jiee KOPOTKHX pa3psAaax — HEBO3MOXKHO.

12. YTo Takoe TemMneparypa

Ha ocHOBaHMM M3J710KE€HHOTO BBILIE, MOYKHO TaK XK€ JIETKO
00ocHOBaTh MOHATHE Temreparypsbl. [Ipu HarpeBanuu Tena' pacum-
PAIOTCS U CTAHOBSATCS JIETYE, 3TO HKCIIEPUMEHTAIIBHO YCTAHOBIICH-
HbIH (akT. Bo3bMEM TBEpAOE TENO U MPOBEAEM MBICICHHBIN KCIIe-
PUMEHT.

Kak Ob110 CKa3aHO BBIIE, AaTOMBI BEIIECTBA 00JIAAI0OT Ipa-
BUTAIMOHHBIMU MOJSIMH, O1arofiapsi KOTOPbIM OHU IPUTATUBAETCS
JIpYr K APYry U K 3emie. Tak Kak rpaBUTALMOHHBIE MOJISI aTOMOB
TBEPAOrO Tela MUMEIOT OYEHb HE3HAYUTENIbHYI0 aCUMMETPHUIO, TO
OHM CWJIBHO MPUTATHUBAIOTCS APYT K JIPYTY.

[TpubaBnsieM K KaXaA0My aToMy 10 3J1eKTpoHy. [Ipu 3TOM y
aToMa HECKOJIbKO YBEIUYHUTCS aCUMMETpHUS €Tr0 T'PaBUTAIIMOHHOTO
1oJIs, B pe3yjibTaTe Yero YMEHBUIUTCS CHUjla MPUTSKEHHUS Tena K
semie. [ra.11. To ecth atoM craHeT Jjerde (BOZHUKHET NE(EKT
Beca), a 00bEM €ro YBEIUYUTCS Ha OJTUH AJICKTPOH.

Bort, mo cytu, Mbl © OOHapYKWUIIM HOCUTEh TeIia. Takou

CBOEOOpa3HBIN TEMIOPOJI, POJib KOTOPOrO0 MOTYT UTpaTh, B MPUH-
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[UTE, KaK MOJIOKUTEIbHbIC, TAK U OTpULIATENIbHBIE 3apsaabl. M koTo-
phIil OOJbINKE TICEBAOYYEHBIC YK€ YCIIETU "3aKphITh , MPUIyMaB
B3aMEH BEYHBIM JIBUTaTellb, B BUAE MOJICKYJISPHO-KUHETUYECKOU
TEOPHH.

[TpogomxkuM CBOW MBICIEHHBIM JKCIIEPUMEHT, N00aBIsis B
aTOMBI TeJla 1O 3apsiay. ACUMMETPUSI UX T'PABUTAIIMOHHBIX IMOJIEH
OyJeT yBeTMYUBATHCS, TEIO OYJET CTAHOBUTLCS BCE JIETYE U JIeTUe,
a CHJIBI IPUTSDKCHUS MEXy aTOMaMH OyyT CTAHOBUTHLCS BCE Clia-
Oee u cnabee.

Uepes HEKOTOPOE BpeMsi aTOMBI MOJy4aT BO3MOKHOCTh TIe-
peMeEIAaThCs OTHOCUTENBHO APYT ApyTa U BEIIECTBO MPEBPATUTCS B
JKUJIKOCTh. TO €CTh pacIiaBUTCS.

[Ipu nanbHelem npudaBICHUN 3apsI0B, ACUMMETPHS Tpa-
BUTAllMOHHBIX TIOJIE aTOMOB YBEIWYUTCA HACTOJIBKO, YTO OHHU
HAaYHYT OTPBIBaThCA JPYr OT APYyra BCE YBEIWYMBAIOLIMMUCS CH-
JJaMH OTTAJIKMBAHUA U KUIKOCTh IPEBPATUTCS B ra3. BoT MblI 1 1o-
Ty4iid 00bsCHEHNE MEXaHU3Ma UCTIAPCHHUS.

IIpumeuanue! B uacmuocmu, ucnapenue 600vl 00ycnoeieHo
Ppaznocmuio acummempuii 6030yxa u 600wt (puc.27), noamomy oaice 3a-
Mép3uan 600a (J1€0) 00601bHO XOPOWLO UCRAPAECA.

H3661mounvle 3apsaovt uz mMoaexyn 603oyxa nepemexan (Oug-
QyHoupys) 6 moneKkynvl 160a, yeeautueaOm ACUMMEMPUI0 Ux 2pagu-
MAaYUOHHBIX NOJIEH, YHO NPUBOOUN K YBETUUEHUIO CUl OMMATIKUGAHUA
MOJIeKyJ1 Opyz om Opyza, KOmopbsle RPU IMOM HOIYUAION 603MOHCHOCHLD
OMOpPEaAMbCsL OM NOBEPXHOCHIU U ROOHAMBCA 6 8030yX, 6Mecme ¢ "' npu-
aunmumu’ K HUM MOJIEKY1aMu 6030yXa).

[Ipu 3HAUUTENBHOM YBETMYCHUU KOHIICHTPAIIMU HU30BITOY-
HBIX 3apsAI0B B aTOMaX, OHU YK€ He OyIyT B HHX yACpKUBATHCH, a
OyIyT paBHOMEPHO paclpeAesaThCs 0 BceMy 00BhEMY.

Takum obpazom, 0b60cHOBbIGAECMCA MEXAHUZM 6HLOPO20
Hauana mepmMoOUHAMUKU U NPUHUUR 603PACMAHUA IHMPONUU,
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KaK 6blpAGHUBAHUA JIIOOBIX (Yu3uUecKUX napamempos mamepuu.
B oannom cayuae - memnepamypot.

B koHIIe KOHITOB, BEIIECTBO MPEBPATUTCS B CMECH ' TOPSUUX "
(3apsKEHHBIX) aTOMOB C 3JIEMEHTAPHBIMHU JJIEKTPHUCCKU 3apsKCH-
HbIMU YaCcTULIAMHM WK B 1a3Mmy. llpu nanpHeleM MOBBILICHUU
TEeMIIepaTypbl IPOUCXOAUT CIEAYIOIIEE.

N3-3a OrpOMHOM KOHIEHTPALMHU OJUHAKOBBIX 3apS0B, aTOM
MEPEXOJIUT B COCTOSHUE, TIOJJOOHOE JKUIKOH Karuie, KoTopasi pa3Ba-

JUBAETCsl Ha dJEMEHTapHbIE
% YacTULIBI. DTU 3JIEMEHTapHbIE
neperexanme | JACTHIIBI, TPH JaTbHEHIIEM
3apAgos MOBBIIIEHUN  TEMIIEpaTyphl,

pasBayiATCs Ha CyOd3JIeMeH-
tapHsbie. U Tak nanee.

(I1o cymu mvt ocnpo-

Puc.27 uzgenu 30ecb 8 0OPAMHOM
HANPAgIeHUU NPoYecc CUHMe3sd, NPOUCX00AuULL 8 36€30aX.)

Temnepamypa — 3mo eeauduHa pazHoOCmMu ACUMMEMPUl
2PAsUMAYUOHHBIX NOJICH AMOMO8 MAMEPUATILHOZ0 Mmeaa U amo-
MO8 OKpycarouieli e2o cpeowl.

Wnu npocto pa3sHOCTh UX M30BITOUHBIX AJIEKTPUUYECKUX 3a-
panoB. [IoTok Tera —3To MOTOK 3apsKEHHBIX YaCTHI] - 3JIEKTPOHOB,
KOTOPBI MBI YyBCTBYEM OJiarofapsi yBeITUYHBAIOIICHCS aCHMMET-
pHUU MOJIEKYJ Halero Tena. EcrecTBeHHO, 9TO BElIecTBa, 001a/1at0-
M€ XOPOIICH ANMEKTPOMPOBOIHOCTHIO, 0OJIATAIOT U XOPOIIEH Terl-
JIOTIPOBOJHOCTBIO.

Ecnu e 3TOT MOTOK YacTHIl HaNpaBJIeH U3 HAIEero Tena u
OyIeT yMeHbIIaThb aCHMMETPHIO HAIllUX MOJIEKYJ, Mbl OyJIeM 4yB-
CTBOBaTh OXJaXJCHHE. AOCOTIOTHBIA TEMIEPAaTypHBIA HYJb, ITO
PaBEHCTBO WJIM HYJIEBasl pa3HOCTb ACUMMETPHUM IpaBUTALMOHHBIX
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MOJICH aTOMOB TeJia, KOTOpas B CHUJTy CBOMCTB C(HEPUUECKON MET-
PUKHU BCEJICHHOM, HEBO3MOXKHA.

A To, 9TO To/IpazyMeBaeTCs 1Mo a0COMOTHBIM HYJIEM B CO-
BPEMEHHOW HAayKe — ATO CIEKYJISIHs, 0OYCIIOBICHHAS CIICTBIM TIe-
PEHOCOM PE3YJIbTATOB KAKMX-TO MAaTEMaTHYECKUX MPeoOpa3oBaHUil
Ha (pU3HUYECKYIO PEaTbHOCTD.

AHaNOTHYHBIM JK€ 3a0NyKICHHEM SBIISCTCS M MOJICKY-
JSIPHO-KMHETHYECKask TEOpHs, MPOTUBOpeUalass BTOPOMY Hadaiy
TEpPMOJIMHAMHKH, 00YCIIOBJICHHAsI, KaK M B CITydae ¢ OnbIToM Pesep-
dbopna, omMOOYHBIM OOBSICHEHHEM pE3yJbTaTOB JKCIIEPUMEHTA
Bbpoyna.

Hcxons w3 omnpeaeneHus TeMIEpaTypbl NPUBEAEHHOTO
BBIIIIE, 3JIEMEHTApHO OOBACHAETCS MPUHIUIT PaOOThI OOBIYHOTO XO-
goguneHUKa. [Ipu cxatum pabodero tena - ()peoHa, €ro aTOMBI
COMMIKAIOTCS, KOHICHTpALKs N30BITOYHBIX 3apsiIoB B ero o0bEMe,
YBEJIMYMBACTCS M 3aps/ibl, HOJUUHSISICH BTOPOMY HAa4aly TEPMOIH-
HAMUKU U CTPEMSICh PaCIPEACIUTHCS pABHOMEPHO, HAYMHAIOT TIepe-
MEIIAThCSI B CTCHKH EMKOCTH (paauarop).

Jlanee mpoxos 1O/ JaBJICHUEM Yepe3 TOHKOE OTBEPCTHE B
JIpYyryio EMKOCTh (paauaTop MOPO3HUIBHON KaMephl), pabouee Teo
pacimpsieTcsi 1 KOHIICHTPAIUS 3apsI0B B HEM PE3KO YMEHBIIAETCSI.

CoriacHO BTOPOMY Haualry, 3apsiJibl HAUMHAIOT IIEPETeKaTh B
pabouee Teno yxe M3 CTEHOK MOPO3WIBHOM Kamepsl, emgé Oojee
oxXJIaxK1as e€.

Korzaa Mbl mpukacaeMcst majibleM K METAJUIMYeCKOMY TIPe/I-
METY, OH HaM Ka)XeTCs XOJIOJHBIM, IIOTOMY 4YTO HW3-3a Pa3HOCTH
ACHMMETpPUH MOJIEKYJI HAIIero Tela W aTOMOB MeTallla, N30BITOY-
HBIC 3apsi/ibl HAIIETO Tella HaunHAT AudOyHIUpOBaTh B METAILT,
co3zaBas onrynieHre xojoaa. Ho 3To meperekanne Helb3si HA3BaTh
NEKTPUUCCKIM TOKOM, TaK Kak 3apsjibl ABUXKYTCs 0€3 YCKOpEHHUS.
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OTO Oughghyzua >NEKTPOHOB W3-3a PA3HOCTU UX KOHIICHTpAalMi B
HAIlIeM TeJIe U METAJLIMYECKOM IpeIMeTe.

To ecTb HamM HEpBHBIE KIETKH IMPEKPACHO OIMpPEAEsIoT
HampaBlieHue 3TOoro Toka. [Ipukacasce K AepeBSIHHBIM MpeIMeTaMm,
MMEIOLIUM IIPUMEPHO OJMHAKOBYIO aCUMMETPHUIO C HAIIUM TEJIOM,
MBI HE OIIYIIAEM MX XOJIOJHBIMH, IOTOMY UTO M3-32 OTHOCHUTEIIb-
HOT'O PaBEHCTBA aCUMMETpPHIA, CKOPOCTh TU(PY3UH 3apsAa0B CIIUII-
KOM HUYTOXKHA, 9YTOOBI €€ OIYTHT.

JIBU>KEHHEM SJIEKTPUYECKHUX 3aps/IOB JIEMEHTApHO 00bsIC-
HAIOTCA JII0OBIE MEXaHU3Mbl B3aUMOJICUCTBUN B MPUPOJE, BKIIIOYAs
MEXaHHU3MBI JHCTBUS pa3IUYHbIX OPraHOB HAIIETO TeJa.

Ceruatka, HampuMep, MPEACTABIAET COOON MATPHUILYy CBETO-
YYBCTBUTEIbHBIX HEPBHBIX KJETOK, TaK Ha3bIBAEMbIX IAJIOYEK,
ONPEAEIAIOINX UHTEHCUBHOCTh CBETOBOT'O IIOTOKA, COBMEILIEHHYIO
C MaTHIIEH, TaK Ha3bIBAEMBIX KOJOOYEK, MPEICTABIISIONINX COOOM
JIETEKTOPbI CKOPOCTH (POTOHOB, KOTOPOH ONPENIEIAETCs 1IBET.

CeruaTka —3TO, 110 CYTH, U3MEHUBIIMKCS (aceTOUHBIN TI1a3
HAaCEKOMOI'0, TOJYyYUBLIMN B pe3ylbTaTe HBOJIOLMOHHOTO IPO-
necca, oommii xpycranuk. CeT, GOKyCcHPYsICh XPYCTAIMKOM, CO-
3MaéT Ha CeTYATKE M300paKEeHUE, MPEACTABIISIONIEE CO00i KapTy
ANEKTPUUYECKUX MOTEHIHATIOB. TO €CTh 3TO U300pakeHre OKpYykKa-
IOIIMX TPEAMETOB, CPOPMHUPOBAHHOE WJIM HAPUCOBAHHOE HA CET-
YaTKE 3JEKTPUUECKUMHU MMOTEHIIMATIaMHU.

B pesynbrare neHCTBHS 3JIEKTPUYECKUX ITOTEHLAATIOB BO3-
HUKAeT JBUKEHUE JIEKTPUUYECKUX 3aPSI0B M0 My4YKy HEPBHBIX BO-
JIOKOH, KOTOpBIE MOCTyMHasi B MO3T, GOPMUPYIOT B HEM BPEMEHHYIO
HEHPOHHYIO CTPYKTYPY, TaK K€ MPEACTABIISIIONIYI0 COOO0M IIBETHOE
00bEMHOE M300paKEHUE OKPYXKAIOMIUX MPEAMETOB, KaXKaasi TOUKa
KOTOPOTO COOTBETCTBYET MOTEHLIHATY, CO3aBaeMOMY OINpeeEH-
HOU MAJIOYKOW B CETUATKE.
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D10 n300pakeHue, CO3JaHHOE IIEKTPUUECKUMH MMOTEHIINA-
JaMH, MOXKET JIep)KaThCsS B MO3Te HECKOIbKO yacoB. OHO 0Opaba-
THIBAa€TCS MO3TOM M YAaCTHUYHO 3allOMHHAaeTcd... Ternepb ocTaércs
OJIMH HEOOJBILOM 1Iar 0 CO3JaHus HCKYCCTBEHHOTO IJ1a3a.

Ilpu cospemennom yposne pazeumua MUKpomexHo102uil,
C030aHue MaKo20 UCKYCCHMEEHH020 21a3a He COCMAagum 60a1bu 020
mpyoa u uepe3 06a — mpu 2004 J11000I C1ENOU CMOHCEN 6UOENb.
Ilycmb u ne mak Xopouio, KAK HOPMATbHBIMU 211A3AMU, HO 00Cma-
MO4YHO, Ymoobl 00x00umca 6e3 nogoowvIpel ...

E20 Koncmpykyusa u npunyun oeiicmeus 0080J16HO NPO-
CHbl, HO 30€Cb A UX NPUGOOUmMb He 0Y0y.

AHaoruYHbIM 00pa3oM paboTaeT U MEXaHU3M pacro3HaBa-
HUS BKyca. Pa3iudHble BeliecTBa, momnajasi B CIIOHY, SBISIONYIOCS
AIIEKTPOJIUTOM, CO3JAIOT AHAJOTHYHYIO K€ KapTy IIEKTPUUECKUX
MOTEHIIMAJIOB, KaK M CeTYaTKa Iyas3a, KoTopas Tak ke oOpabarbiBa-
€TCSl MO3TOM.

Ewié ooun ouenv nacnaonwvlii npumep, 00Ka3vléaroujuil
INeKmpuueckyro npupody memnepamypul. Ecau nnockocmmuoii
nOJIYRPOBOOHUKOBBLIL OU00 NOOKIIOUUMD 6 3aN0PHOM Hanpaee-
HUU K UCMOYHUKY ROCMOAHHO020 Hanpaxcenus 6 5-106o1bm, mo
6 pe3yivmame 00edneHun P-oonacmu N-P nepexooa riekmpuue-
CKUMU 3apaoamu, Ouoo 0060abHO cuibHo oxaaoumcea. Ha smom
npuHyune padomaiom nOIYRPOEOOHUKOBbIE XOI00UIbHUKU.

13. IlpsiMoJIMHelHOE IBHKEHH e
U CBEPXNPOBOAMMOCTh

Jleusicenue — amo 11060e uzmenenue coCmoaHus mend,
(nonoosicenus unu nanpaenenus nepemewyerst), 00yciosieHnoe oeii-
cmeuem pazHocCmu ZpasumayuoOHHbIX NOMEHYUAN06, NPU KOMO-
pom coeepuiaemcsa paboma.
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A crenoBaTenbHO, JABU)KEHUE HE SIBISETCS HENPEMEHHBIM
YCIIOBHEM CYIIIECTBOBAHUS MAaTEPUH U MOITOMY HUKAKOIO BEYHOTO
Xa0THUYECKOr0 JIBU)KEHHSI B IPUPOJE CYIIECTBOBATh HE MOXET, TaK
KaK 3TO TpeOyeT HeNPEPHIBHOM 3aTpaThl MOIIIHOCTH.

Jeusicenue no unepyuu —3mo 06udiceHue no mpaeKmopuu
PABHO20 nomeHyuana, npu KOMopoi pasHocmy ZpagumayuOHHbIX
NOMEHYUAN08 OCMAEMca HEeU3MEHHOU U padoma He cosepuia-
emcs.

[TosToMy nBHM)KEHHE MO SKBUIIOTCHIIMAIBLHOM TPACKTOPUH
SBJISIETCS] YACTHBIM CilydaeM nokosi. Kak HaM roBopuT pusnka, eciu
Ha TEJIO HE JCWCTBYIOT HUKAKHE CHJIbI, WIM PABHOJEHCTBYIOIIAS
BCEX JIEHCTBYIOIIMX HA TEJIO CUJI, paBHA HYIIIO, TO TEJIO OYJeT Haxo-
JIUTHCS B TIOKOE WJIM B COCTOSIHUM PAaBHOMEPHOTO MPSIMOJIMHEHHOTO
JIBUKECHMUS.

Ho Tak kak BceneHHas, B CHITy CBOICTB MaTepuu UMeeT ce-
PUYECKYI0O METPHUKY, TO Pa3rOBOPbl O KaKOM-TO MHPSIMOJMHEWHOM
pPaBHOMEPHOM JBMKEHUH, SBISIIOTCA 3a0myxaeHueM. B cdepuue-
CKOM reoMeTpUU BCEJIEHHOM TaKOTo JBUXKEHUSI HET U ObITh HE MO-
JKeT.

EnuHcTBEHHON TIPSAMOI JIMHUEH BO BCEJIEHHOM MOYHO CUH-
TaTh TOJBKO PagnlycC JIOO0r0 TATOTEIOUIEro Tela, HO ABMXKEHUE 10
ATOM JIMHUU HE SABJISIETCS] PABHOMEPHBIM, TaK KaK MOXET IMPOUCXO-
JUTh TOJBKO MO JACUCTBUEM Pa3HOCTU IPABUTAIMOHHBIX MTOTEHIU-
aJioB.

Jlersamui camonér, HarpuMep, B yCTAaHOBUBLIEMCSI PEKUME
MOJIETA MOYKHO CUMTATh ABMKYIIMMCS MO0 MHEPLIMH, TAK KaK PABHO-
JIEUCTBYIOIIAsI BCEX CUJI, IEUCTBYIOIIMX HA CAMOJIET B 3TOM PEKHUME,
paBHA HYIIIO.

Cuna TATOTEHUs ypaBHOBEIIEHA MOABEMHOW CHIIOW KPBbI-
JBEB, CUJIa CONMPOTHUBIICHHS BO3yXa YpPaBHOBEIIECHA CUJIOW TATH
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JIBUTATEIIs U CAMOJIET B IAaHHOM CITy4yae ABHKETCS 110 SKBUIIOTEHIIU-
anpHOU TpaekTopuu. Min o nnepuuu. Haxoasch BHyTpU camosiéra
C 3aKpBITBIMU WITIOMUHATOPAMH, €T0 IBUKEHHUE HEOTIIMYMMO OT CO-
CTOSIHUS TTOKOSI.

Ecin x KOHIAaM NPOBOJHUKA IPUIIOKUTH HEKOTOPYIO pas-
HOCTb 3JIEKTPUUECKUX OTEHLIUAJIOB, TO B HEM BO3ZHUKHET JIBUJKEHUE
ANEKTPUYECKUX 3apsioB. [Ipuuém, 1o Mepe IpoaABUKEHUS DIIEKTPU-
YECKUX 3apsI0B K NPOTHUBOIOJIOKHOMY IOJIIOCY, Pa3HOCTh MOTEH-
UaJIOB OyJeT U3MEHAThCS, a CUJIa IPUTSHKEHUS! U CKOPOCTh JIBUXKE-
HUS 3apsA70B Oy/IEeT BO3pacTath.

CrnenoBatenbHO, 2J1eKMPUYECKUl MOK — IMO YCKOPEHHOoe
OgudIceHUe INEKMPUUECKUX 3apA006 nO NPOBOOHUKY, TIOJO0OHOE
NaJCHUI0 MaTEepUAIILHOTO TeNa MOJ IEHCTBUEM PAa3HOCTH I'paBUTa-
IIMOHHBIX MOTEHLHAJIOB. I MMEHHO MOATOMY 3JEKTPUYECKHH TOK
MOXeT coBepiiaTh pabory. Mcxoas U3 3TOro *e yTBEP)KICHHS,
MOYKHO JIETKO OOBSICHUTH BO3HMKHOBEHHE CBETOBOTO H3ITyYCHHS
IIPY IPOXOXKAECHUN TOKA Yepe3 MPOBOJHUKU C BBICOKMM COIIPOTHB-
JICHHUEM.

BceTpedast BbICOKOE CONPOTHUBIEHHE IBUXKEHUIO, JIEKTPOHbI
HAKaIUIMBAIOTCS B IPOBOJHUKE, YTO IPUBOAUT K MOBBIIIEHUIO KOH-
LEHTPaLMU NIEKTPUUECKUX 3apsiIoB U BBHITAIKUBAHUIO MX U3 IIPO-
BOJIHMKA B OKPY’KaIoIEe MPOCTPAHCTBO CUJIAMHU B3aMMHOI'O OTTaJI-
KuUBaHUs [1J1.6].

W gem Gombliie MX KOHLIEHTPAIMS, C TeM OOJIbIIeH CKOPOCTHIO
OHH "BBITAIKMBAIOTCA ¥ TeM 00Jiee KOPOTKHE CBETOBBIE BOJIHBI BO3-
OyKIal0T B IPaBUTALIMOHHBIX MOJISX OKPYKAIOLIEH UX CPE.B.

MMeHHO no3ToMy NpHu HEOOJIBIIOM TOKE, IPOBOJHUK CHaJasa
cnabo HarpeBaeTcs, TaK Kak "BBITOJKHYThIC" M3 IMPOBOJHUKA DJICK-
TPOHBI UMEIOT HEOOJIBIIYIO CKOPOCTb U NPH ABHKEHUH BO30YKAAIOT
JUITMHHBIE, NH(PAKpACHbIE, BOJHBI, a C TOBBIIICHHEM KOHIIEHTPAIIH
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CKOPOCTh BBIJIETA YBEIIMYMBACTCS U BOJHBI CTAHOBATCS KOPOYE U
MaKCHUMYyM HM3JIy4€HUs CIBUTACTCS K CHHEMY Kparo CIEKTpa.

B pesynbTaTe CHIIBHOTO OXJIOKIEHHUS MPOBOJIHUKA, OH 00eI-
HSCTCS AJICKTPOHAMH U aCUMMETPHsSI TPABUTAIIMOHHBIX IOJIEH €ro
aTOMOB YMEHBIIAETCS, a CJIEA0BATEIbHO YMEHBIIAETCS €T0 AJIEKTPH-
YECKOE COMPOTUBIICHUE.

B nipoBo/iHMKE BO3HUKAIOT YCIOBHS JIJIsl HEIPEPHIBHOTO KPY-
TOBOT'O IBHKEHUS JIEKTPUICCKHUX 3aPSIOB MO SKBUTIOTCHIINATHHBIM
TPACKTOPHSM, ITOJJOOHO MIAPOBOM MOJTHHUH, IPEACTABIISIIOIIEE COOO0M
aHaJIOT JIBMXKCHHMS 110 MHEPIIUU B KOTOPOE MCEBI0YIEHBIC HA3bIBAIOT
" CBEpXITPOBOIUMOCTHIO".

M Tak xak mpu 3TOM ABMKEHUU paboTa HE COBEPIIACTCS, TO
TAaKOM KOJIBLIEBOM IMOTOK 3apsI0B MOYKET CYIIECTBOBATH JOBOJIBHO
JUTUTETTLHOE BpeMs, TOKa TPOBOIHUK OYAET HAXOIUTCS B OXJIAXKIEH-
HOM cocTosiHud. Ho nocTaTtouyHo pa3opBaTh TOT MOTOK 3apsioB,
4T0 OBl 0TOOPATh MOIIHOCTh, KaK UX JBUKEHHE MTHOBEHHO MTPEKpa-
TUTCSI U BUXPh HCUC3HET.

AHaJoramM# TaKoro JBMXKCHHS, KPOME IIApPOBBIX MOJHUH SIB-
JISTFOTCSI, MHOTHE SIBJICHUSI IPUPO/IbI, UMEIOIINE BUXPEBYIO MPUPOTY,
TaKue Kak TOPHAJO0, IUKJIOHBI, & TaK JK€ Pa3IUYHBIC MAaXOBHKU U
BOJITYKH, YYaCTKH KOTOPBIX, IBIKYIIHECS IO SKBUIIOTECHIIUATBLHBIM
TPACKTOPUSM, IPAKTHUECKU HE TPEOYIOT Ui 3TOTO 3aTpaT MOITHO-
CTH.

OOBsicHEeHHE CBEpXIIPOBOAUMOCTH JIBUKEHHUEM KaKUX-TO "Ky-
NEPOBCKUX Map" CIUMIIIUXCSA 3JIEKTPOHOB, IMPOCTO HAWUBHBI U
CMEIIITHEL.

CBepXMpOBOAUMOCTD, KaK IBMIKEHNE KaKUX-TO "'CBOOOIHBIX"
3JICKTPOHOB B YCIIOBHUSIX OTCYTCTBHSI PA3HOCTH AJICKTPHUECKHUX I10-
TEHIIMAJIOB U COBEPIICHUSI UMH pabOThI, (PU3UIECKH HEBO3MOJKHA.
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DTO BEYHBIN JBUTATENH U TOJIBKO TICEBIOYUEHBIE 3TOTO HE T0-
HUMAIOT. Y B CHITy 3TOTO OOCTOSITENIHCTBA, YEJIOBEYECTBO, K COXKa-
JICHUI0, HUKOTJIa HE OYJET MMETh CBEPXMPOBOISAIINX JTUHUN DIICK-
Tporepeaay, TOTOMY 4YTO BEYHBIC JIBUTATEIN MPUHITUIIAAILHO He-
BO3MOKHBEI.

14. JledekT Beca
1 CBEePXTEKYYECTh

Macca 1 3Heprus B HacTosiIIee Bpems ABIAI0TCs (pyHaaMeH-
TaJbHBIMU MOHATUSMU B T€OpeTUUYECKOM (pusmke. Macca, Kak KOJIU-
YEeCTBO MAaTE€PHUH M YHEPIHsi, Kak CBOMCTBO MaTepuu COBEpPIIATh pa-
6oty. Tak Kak MaTepusi HE MOKET MPEBPAIIATHCI B CBOE CBOMCTBO,
TO €CTh B SHCPTHUIO, HC MOXCT BO3HHUKATh U3 HUYCTO U UCUC3ATh B
HUKY/a, TO TIOHATHE Ae(EeKTa MacChl, KaK MCUYE3HOBEHUS KAaKOH-TO
YaCTHU MAaTCpUuu ABJISICTCH, 11O cBOCH CYTH, aHTUHAYYHbIM.

Ho Tak kak 3TO sIBIIeHHE YCTAaHOBJICHO KaK OBl AKCIIEPUMEH-
TaJbHO, TO CJIEIOBATEIBHO, PEUb

05?5532%‘?41“ MOKET MJITH HE O Macce, a o gece,
KOTOPBIF MOXKET H3MEHSTHCS B 3a-

? BHCHMOCTH OT PACCTOSIHHS JIO TsI-

FOTCIOMIECTO Tela. 34¢Ch HMEET

MECTO METOA0J0THYECKAs

Puc.28 omnOKa, KOTOPBIMU H300MITyeT

BCs TeopeThueckas Hayka. IlosTomy BmecTo moHsTHs “Macca“,
HE0OXOAMMO YyOTpeOIsTh TOHATHE "BeC".

CyTb siBIeHHs AedeKTa Beca TOCTATOYHO JIETKO 00BsICHUMA.
Jlrobas marepuanbHas 4acTUIla BEIIECTBA 00J1a/1aeT rPaBUTAIIMOH-
HBIM TIOJIEM U, CJIEIOBATENIbHO, MPUTATUBACTCA K JAPYTUM MaTepu-
QITBHBIM TEJaM C HEKOTOPOH CHJION, 0OpaTHO MPOMOPIHOHAIBHON
KBaJIpaTy PAcCTOSIHHUS MEXIYy HUMU. MEXIy ABYMs YacTUIIAMHU,
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HaXOIIMMHUCS IPYT OT ApYyra Ha pacCTOSIHWM, HAMHOTO MPEBBIIIA-
IOIIEM UX pa3Mepbl, CUJIbI IPUTSKEHUSI OYeHb HE3HAYUTEbHBI U HE
UTparoT HUKAKON POJIH.

Ho ecnu 3Tr 9acTHUIBI OKaKYTCS JOCTATOYHO OJIM3KO JIPYT K
JIpYyTy, Ha PACCTOSIHUU CPAaBHUMOM C UX pa3MepaMu, rpaBUTALlMOH-
HbI€ CWJIbl BCTYIIAT B JACHCTBUE U MPUTSHYT WX BIUIOTHYIO APYT K
Ipyry, 00pa3ys HOBYIO COCTaBHYIO yacTuiy [rJ.3].

Bec »T011 HOBOM COCTaBHOM YaCTHUIIBI OKAKETCSI MEHBIIIE, YEM
UX BEC 10 OTACIBHOCTH (pHc.28), n3-3a yBEIIMYCHUS aCHMMETPHH €€
TPaBUTAIMOHHOTO T0JIsA. TO €cTh BOSHUKHET JIe(heKT Beca.

ITo cBoeli cyTH, 0OBEIMHEHUE JBYX YaCTHIl B OJHY, 3TO U

- = eCTh Hpoyecc cunmesa, Py
OWHaMOMeTp

KOTOPOM COBEpILIAcTCs pa-

060Ta, TMPONMOPIMOHAIBHASL

sTomy nedekty Beca. B nan-

HOM ciy4ae, 3Ta pabota Oy-
Puc.29 MPUTSDKCHUST 3eMITH, TaK KaK

ACT COBCpIICHA MMPOTHB CHIJI

yYMEHbIIIEHUE Beca paBHOCWIIBHO MOAHITHIO MAaTEpUaIbLHOTO Tella Ha
HEKOTOPYIO BBICOTY B €€ TpaBUTAIIMIOHHOM ToJie. Tak Kak CHJIbI IPU-
TSOKEHUS YaCTHI] MEKTy coO00M M 3eMiEil OueHb Mallbl, JUIsl UX 00-
Hapy>KeHHsI TpeOyeTcsl BeCbMa CII0KHOE 000pyI0BaHHUE.

Huxe npenaraercs cxema IpocToro 3KCIepuMeHTa, MILIIO-
CTPUPYIOILEr0 BO3HUKHOBEHHE Ae(heKTa Beca, KOTOPhIi MOXKHO MPO-
JIEMOHCTPUPOBATh B JII00OW ImKoie. [l ero mpoBeneHHus HyXeH
TOJIBKO JIOCTATOYHO YYBCTBUTEJBHBIA TUHAMOMETP U HECKOJIBKO
MOCTOSTHHBIX MarHuToB. [IpuMepHas cxema 3KCreprMeHTa MOHATHA
u3 pucynka (puc.29).

JedexToM Beca Tak e JIEMEHTapHO OOBSICHACTCS SBJIICHHE
cMauu6aemMocmu U NOEEPXHOCMHO20 HamsadxiceHus. MoIeKynbl
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KUAKOCTH, KOHTAaKTUPYIOIIKUE C MOJIEKYJIaMU CTEHOK COCYyJla U MO-
JIeKyJlaMU BO3/yXa, B pe3ynbTare MG dy3un 3aps10B U3-3a pa3ind-
HOM acMMMETPHUH T'PaBUTAIIMOHHBIX MOJIEH aTOMOB BO3AyXa M YKH/I-
KOCTH, CTAHOBSITCS JIETYE U BHITAIKMBAIOTCS BBEPX 10 CTEHKE, 00pa-
3ys BOTHYTBIM MEHHUCK. B cilydae ¢ pTyThlo0, Hallpumep, Bce IPOUC-
XOJUT HA00OPOT — B 3TOM cliy4yae “"BCIUIBIBAIOT' CTEHKH COCYyHa U
IPOUCXOIUT "OIyCKaHHUE" IpaHUYAIMX CO CTEHKOW MOJIEKYJI PTYTH,
CO3/1AI01IEe BBITYKIIbIA MEHHCK.

B pesynbraTe yBenmueHHUs CUIIbI TSDKECTU B 30HE KOHTAKTa
CO CTEHKOH cocyla, pTyTh, KaK U HEKOTOpBIE OPyTrue *KHUIKOCTH,
aTOMBI KOTOPBIX UMEIOT OOJBIIYI0 aCUMMETPHUIO TPABUTALIMOHHBIX
noJiel, o4eHb OBICTPO BBITEKAIOT JaXe 4Yepe3 MUKPOCKOMUYECKUE
OTBEPCTHS.

bnarogaps neperekaHuio 3apsioB M3 MOJEKYJ BO3AyXa B
MOJIEKYJIbI BOJIbI, CUJIbI IPUTSDKEHUSI MEKIY MOJIEKYJIaMH Tpujiera-
IOIIET0 K BOJE BO3JyXa YBEJIMYMBAIOTCS U OHU OOPa3yloT Ha IO-
BEPXHOCTH BOJIbl IUNIEHKY IIOBEPXHOCTHOI'O HAaTsDKEHUA. TOUHO Ta-
Kas e MIIEHKA 00pa3yeTcsl U Ha IOBEPXHOCTAX TBEPABIX TEI.

Ona oOyciaBiuBaeT U CHWKeHHE 3((HEKTUBHOCTH TajbBa-
HUYECKUX 3JIEMEHTOB B pe3yJIbTaTe H3OJSIHUH TMOJIO0XKUTEIBHOTO
3JIEKTPOJIa OT AJEKTPOJINTA, Ta30BOM MIEHKOW. Bo n3bexxanuu mo-
JSPU3ALMH, JIEKTPOJ] IPUXOAUTCS OKPY’KaTh IOPUCTOMN U30IISLUEH,
npeIHa3sHauYeHHOM 1711 abcopOLMyU Ta30B BBIICISIIOMUXCS NP pa-
00Te a1eMeHTa.

B Bakyyme moBepxHOCTHas IJIEHKA BO3yXa HE oOpa3yercs,
YTO MPHUBENO, KaK yKe ObLJIO CKa3aHO BBIIIE, K CBapKe MIAPHUPOB
JIIOKa KOCMUYECKOTO KOpabJis, n3-3a 4ero 4yTh ObLIO HE TOTHO KOC-
moHaBT Jleonos. [ra.3].
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15. YTo TaKO€E CHHTE3

Deonoyua mamepuu 6 npupooe npeocmagnnaem cooou 00Ho-
HAanpaeneHHvlil U HeoOPamuMblil NPOYECcC HEenpePbLi6HO20 CAMO-
HPOU3BOSILHO20 YCI0HCHEHUA €€ CMPYKmYpPbl 6 pe3yivmame 00b-
eounenun (cunmesa) 6o1ee RPOCMBIX YACMUY 6 DOJIee CTLOMNCHBIE
cCmpyKmypHbvle 00pa3o08anus.

Korna Brel ocTaBnsieTe Ha yiaulle KeJIe3HbIM I'BO3/b, OH MOKPbI-
BaeTCs p)KaBUMHOM. PykaBunHa - 3TO OKHCen jkenesa, To ecTh Ooee
CJIOKHOE BEILIECTBO, YEM YHCTOE KeJle30. A ecliu PSAIOM C HUM Oblia
emé u cepa, TO MOIYYUTCS MOJIEKyIa cynbhuaa Ui cynbdara xe-
ne3a, Kotopas emié 0oJiee CI0XKHAsI, YeM MOJIEKYJIa OKHCIIA.

: W ecnu 370 ycnoKHEHUE TPOUCKOTUT
£ gl _+° °+4[— B TEUEHUH HECKOJIBKUX MUJUTMOHOB JIET, a

— MIPUPOJBI TAKUM KOJIMYECTBOM BPEMEHH
" : ‘ pacroiaraeT, TO HEHU30EKHO TIOSIBUTCS
— +@ J." @*‘“4_ Kakas-HUOY/Ib 1€30KCUPUOOHYKIEUHOBAs
; KHCJIOTa. A 3a HEHW W JKMBas KJIETKa M B

w
ey KOHIIE€ KOHIIOB YEJIOBEK...
@_ [Ipruém npu cuHTE3€E BCETIa BbIJE-
Puc.30 JIIE€TCSI HEKOTOPasi MOLIHOCTb, TPOIIOPLIU-

OHaJIbHAsl BO3HUKAIOIIEMY Je(eKTy Beca.
B nayke sTOoT nedekT Beca OmMOOYHO Ha3bIBaeTCs 'AedeKToM
MacChl' M CUUTACTCS, YTO OH, SIKOOBI, XapaKTEPU3YET, TAK Ha3bIBac-
MYIO, JHEPTHIO CBSI3HM YACTHII.

Ho BoT 00OpatHbIii miporiecc B mpUpoje HEBO3MOXeH. HukTo
HUKOTJa HEe HaOro1ai1, 4ToObl pyaa, TO €CTh M3 CMECh OKHCIIOB,
Cynb(UI0B, CaMOMPOU3BOIBHO paclajganack Ha COCTABHBIE JJie-
MCHTHI N HOJ'Iy‘-II/I.HOCb YHUCTOC XKCJIC30 UJIN MEAb UIIN GH_[é YTO-TO 4YH-
cToe.

U xoTs B ipupoe CyecTByeT 0ECKOHEUHOE KOJIMYECTBO YPOB-
HEHN CUHTE3a, YEIOBEK IOKa MOXKET HaOII04aTh TOJALKO JBa BHJA.
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Oro cunTe3 HU3KoTeMmIeparypHblii (HTC), Ipu KOTOPOM MPOUCXO-
JTUT TIPOCTOE CIUSHUE aTOMOB B MOJIEKYJIbI C BbIIEJICHUEM CPaBHU-
TEJIbHO HeOOIbIIoro Konmvectsa teria (puc.30).

[IpumepamMu Takoro cCUHTE3a, SBJISIOTCS OOBIYHBIC MPOLECCHI
OKUCJICHUS WK ropeHus. PaccMoTpuM, HampuMep CUHTE3 OOBIYHOM
BOJbI. JIOMyCTUM UMeeTCs HeKoTopasi EMKOCTh, 3all0JIHEHHAs! CMe-
CBIO BOJIOpOJIa U Kuclopoa. Tak Kak ra3sl UMEIOT TOBOJIBHO 00JIb-
OIYI0 OTPHUIATEIHFHYI0 ACUMMETPUIO TPABUTAIMOHHBIX TOJEH aTo-
MOB, (OTpHLIATEIbHBINA 3apsi/) 00YCIaBIMBAIOIIYIO X CTPEMIICHHE
OECKOHEYHO pacIIUPATHCS, TO UX aTOMbI B CMECH HaXOJSATCs Ha He-
KOTOPBIX PACCTOSIHUSIX APYT OT APYra U HUKAaK HE Pearupyror.

Ho nocratouHO MUKpPOCKONUYECKON MCKPBI, KAK aTOMbI Ta30B
MTHOBEHHO I10 BceMY 00bEMY 00bEeTUHSIOTCS, 00pa3ysi CMECh OTPH-
[ATENILHO 3apsHKEHHOTO BOJSTHOTO TMapa ¢ OTPUIATEIbHBIMHU YacTH-
LaMH, CWJIaMU OTTAJIKUBAHUS KOTOPBIX, EMKOCTh pazpyuaercs. To
€CTh MPOUCXOAUT B3pbIB. MexaHu3M 3TOro IMpoiecca JI0BOJBHO
pOCT.

Hckpa mpeacrapisiomas coOOW MOTOK AJIEKTPOHOB, IBUXKY-
HIUXCS C OTPOMHOM CKOPOCTBIO, KOTOPBIE CO3/IAI0T yIapHbIE BOJIHbI
B IPaBUTAIMOHHOM M10JIe (CBEUeHHE). DTH yIapHbIC BOJIHbI, BO3CH-
CTBYIOT Ha aTOMBI Ta30B, COMMKasi UX HACTOJBKO, YTO CHJIBI TPaBU-
TAIMOHHOTO TIPUTSDKEHUS MKy aTOMaMU HAYMHAIOT MPE00IaiaTh
HAJ CUJIaMH JICKTPHUYECKOTO OTTaIKUBAHUS

OTH CUJIBI TPABUTAIIMOHHOTO TPUTSHKEHUSI COMMKAIOT aTOMBI
HACTOJBKO OBICTPO, YTO BO3HUKAET cepuyecKkas yaapHas BOJHA,
pacnpocTpaHsIomascs no o0bEMyY U co3/1arolas JaBUHHYIO LIETTHYIO
peaKkLHrIo CHHTE3a aTOMOB T'a30B B MOJIEKYJTY BOJBI.

Btopo#i Bua cuHTE3a — 3TO BBICOKOTEMIIEPATYPHBIA CHUHTE3
(BTC), mpu KOTOpPOM aTOMBI, yYacTBYIOIIHNE B MPOIIECCE CHHTE3A,
HAXOJATCS B #CUOKOM COCTOSIHUHM, O KOTOPOM COBpPEMEHHAasi HayKa,
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o mustoctu Pesepdopnaa u mopna KensBuna, HE UMEET NpeACTaBIIe-
HHSI M TO3TOMY OHH MOTYT CJIMBAThCsl BMECTE, 00pa3yst aTOMbI Oosiee
TSOKETBIX 1eMeHTOB (puc.31).

[Tpu »TOM BBIACTACTCS OrpoMHas MornHocTh (W), KoTOpyro

HECYT JJIEKTPOHBI. Takue Nnpouecchl CUH-
Pt +° @%4— T€3a MOT'YT UATH TOJBKO B YCIOBHSX KO-
=N JIOCCAIbHOIO JIaBJICHUS U TEMIEpaType
0ojiee MUJUTMOHA TPATYCOB, KOTOPHIE Cy-

\ +m+'" ILECTBYIOT B IOBEPXHOCTHBIX CIIOSIX 3BE3/]

. UJIM B IICHTPE aTOMHOT'O B3phIBA.
il @ LW B Gounee riry0oKHX c105X 3BE31 HAYT
IPOIIECCHl CHHTE3a AJIEMEHTAPHBIX 4acTH

Puc.31

U3 CyOdJIEMEHTApHBIX, TaK K€ HaXOs-
HIMXCS B KUJIKOM COCTOSTHUH ¥ UMEIOIITIX
enié OoJee BBICOKYIO TEMIIEPATypy.

[Ipu >TOM BBIZENAETCS MOITHOCTH HA MOPSIIKH TIPEBHIIIAIOIIAS
MOIIIHOCTb CUHTE3a I'eJIMsl, MPOUCXOISAIIEIO Ha TOBEPXHOCTH 3BE3 .
DTO0 HeHaOIoAaeMblii HAMU CBEPXBBICOKOTEMITEPATYPHBIA CHHTE3
(CBTC), KOTOpBIii MOAICPKUBACT BHICOKOTEMIIEPATYPHBIH CHHTES,
UAYIIMHA B TOBEPXHOCTHBIX CIIOSIX U O KOTOPOM UE€JI0BEYECTBO HE TaK
K€ UMEET HU MaJIeHIIero NpeCTaBlIeHus. . .

CoBeplIeHHO MOHSATHO, YTO HUKAKUX MPOLECCOB XOJIOJHOTO
snepHoro cuHte3a (XSIC) B mpupoje CyIIeCTBOBaTh HE MOXKET,
KpOMe€, TaK Ha3bIBAEMBIX 'XMMMUYECKHUX IIPEBPAIICHUNA WIN peak-
Ui, UAYIIMX WHOTA JaKe C MOHMWKCHHEM TeMIieparypsl. Tem 60-
Jiee, YTO y aTOMOB HET ¥ HE MOKET ObITh HUKAKUX SIZIEP.

(IIpasoa ncesooyuénvie 06 smom noka me 002adbl6aOMCs U NoO-
IMoM)y O4€eHb CUTbHO 3AHANTbL OecnioOHbIMU NOUCKAMU D020 CAMO20 XO-
JIOOH020 A0ePHO20 CUHME3Q).

B3peiB BOiOpo1HON OOMOBI, 3TO IPUMEP BBICOKOTEMIIEPATYP-
Horo cunte3a (BTC), mpoucXOsIIero ¢ BbIACICHHEM KOJIOCCATb-
HOM MOIIHOCTH, COIMPOBOXKIAEMOM 3HAUMTEIbHBIM IMOBBIIICHUEM
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JABJICHUSI U TEMIEpPaTypbl, KOTOpas MOAJIEP>KUBAET aTOMbI BOJO-
poJia B 30HE PEaKIIMH B )KUIAKOM COCTOSIHIH, 00yCIaBIMBasi BO3ZMOX-
HOCTb UX CIIUSHUS B aTOMBI T'eJIHS.

Onnako 000J09Ka BOJAOPOIHON OOMOBI HE MOXKET MPOTHBOCTO-
SITh TAKOUW TEMIIepaType, OHA MOYTH MTHOBEHHO IJIABUTHCS U Pa3py-
I1aeTCsl KOJIOCCAIbHBIM JIaBJICHUEM B 30HE cuHTe3a. [loaTomy B pe-
aKIMM yCIIEBAET MPUHATh YYAaCTUE OYEHb HE3HAUUTEIIbHOE KOJInYe-
CTBO MCXOJIHOTO BEILIECTBA, B HECKOJBKO AECATHIX JA0JIEH MPOLEHTA.
[TonbITKM TICEBAOYUYEHBIX 3aITyCTUTh PEAKIIMIO CUHTE3a B KaKO-TO
3¢deMepHON MarHUTHOM JIOBYIIKE, KOTOpasl AOJKHA BBIICPKUBATH
OTPOMHOE JaBJIEHUE, N0 MEHbIIEH Mepe TakK K€ HauBHBI, KaK IO-
IBITKHU MOAHSTH ce0s1 32 BOJIOCHI.

EnvHCTBEHHBIN peallbHBIN IIyTh B 9TOM HAIIPABJIEHUH, ITO UC-
MIOJIb30BAaHUE PEAKLUN CUHTE3a C Y4YaCTUEM YypaHa U TKEIBIX
TPaHCYPAHOBBIX 3JIEMEHTOB, II€ YEJIOBEUECTBO YK€ IOCTUIIIO HEKO-
TOPBIX MPAKTUYECKUX PE3yJbTaToB. [Ipu cUHTE3e MONEKYISIPHBIX
COEIMHEHUH, BBIIECIECHUE MOIIHOCTH U IOBBIIIEHUE TEMIIEPATYPbI
HE3HAYUTENbHO, [T03TOMY CIHSHHUS aTOMOB HE MPOUCXOJUT, & OHU
MPOCTO OOBEIUHSIOTCS B MOJIEKYJIBI.

OOpIuHOE TIIaMSl, HAIpPUMED, MPEACTABIsAET COOOM MpoIecc
CHUHTE3a MOJIEKYJI TOPIOUHX BEIIECTB C MOJIEKYJIaMH KHCIIOPO/a, CO-
IPOBOKAAEMbI OTHOCUTEIHHO HEOOIBIINM, 110 CPABHEHHIO C BBICO-
KOTEMIIEPAaTypHBIM CHHTE30M, BBIJICIIEHUEM MOIIHOCTH M HEOOJIb-
[IMM TOBBIILIEHUEM TEMIIEPATYPHI.

Hetpynno npencraButh cede, Kakast MOXKET BBLACTUTHCS MOILI-
HOCTb, HampuMep, NPy CHHTE3€ MPOTOHA U3 CYy0dJIEMEHTapHBIX Ya-
CTHI], KOTOPBIM MPOUCXOIUT B INIYOOKUX CIIOSIX TOBEPXHOCTH 3BE3I.

A cnenoBarenbHO, 4TOOBI 'PaCKOIOTh" TPOTOH, HYXKHO 3aTpa-
TUTH TaKyl0 OOJBIIYI0 MOIIHOCTh, KOTOPOI YeIOBEUECTBO €/Ba JIU
KOrJa-HuOyAb OyzAeT pacmojaraTb. A MO3TOMY BO3HS C aAPOHHBIM
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KoJutaiiiepom, roBops cioBamu deitHmMaHa, SBIsSETCS OOBIKHOBEH-
HBIM HaJ[yBaTEJIbCTBOM.

Ilpoueccovr pacnada mamepuu ecezoa mpeoyom 3ampamal
MOWHOCMU, NOIMOMY OHU 603MOMCHBL MOJILKO KAK C1€0CMmEus
unu nodounvie IPhexkmol Kakux-mo 60nee MOUWHbBIX NPOUECCOB
cunmesa.

Hukakux oOpaTUMBIX MPOIIECCOB B MPUPOJIE HE CYIIECTBYET,
9TO Takas ke (GUKIHsI, KaK U BEUHBIN ABHUTraTeNnb. Hanmpumep, mpo-
1ecc "pas3pymieHus KeJIe3HbIX KOHCTPYKIIUH B pe3ybTaTe KOppo-
3UH, IPEJCTaBIsIeT co00 mpoliecc cuHTe3a 6ojiee CI0KHOTO Bellle-
CTBa - OKHCIIA jKeJie3a, XOTs B IIKOJIaX U By3aX y HAc CO3JaloT CO-
BEPILIEHHO MEepeBEPHYTOE MPEACTaBICHUE 00 ITOM, YBEpsis, UTO 3TO
MpolLIeCcC pa3pylICHUs Kele3a.

W takumu u3Bpam€HHBIMU MIPEICTABICHUSIMEI H300UITYET CO-
BpeMeHHas Hayka. J100oif mpoliecc cMHTE3a, a He TOJILKO CHHTE3a
OKHMCJIA )KeJe3a, Bceraa UAET CaMOIIPOU3BOJIBHO, C BBIJEIEHUEM TOU
WJIM MTHOM MOUTHOCTH B BUJE TEILIA.

A 1ig TOro, 4yToOBI pa3feNnuTh BEIIECTBO Ha COCTABIISIOINE
3JIEMEHTHI, MPUXOAUTCA 3aTPauuBaTh OMPECIEHHYIO MOUIHOCTB,
WCIIONB3Ys IPYToH, 60siee MPUOPUTETHBIA U MOIIIHBIN MPOIECC CHH-
Te3a.

Hanpumep, nporiecc cuHTe3a yriieKUCIoro ra3a, B pe3yybrare
KOTOPOI'O yriaepoJ] OTOPBET aTOM KUCIOPOAA OT MOJEKYJIbl OKHCIIA
U TIPUCOEAMHHUT €ro K cebe. ITO MmpoIiecchl MPOUCXOSAIINE, HATIPH-
Mep, B IOMEHHBIX MeYaXx.

B pesynpTare Toro, 4T0 BOZHUKAIOMIHKA 1eeKT Beca IPH CHH-
T€3€ YIJIEKHCIIOTO Ta3a MpEeBbIIaeT U30bITOK Beca, BO3HUKAIOIINN
IpU pacnajie OKHCIa eljie3a, TO BbIAEISIONIeCsl MOITHOCTH CHUH-
Te3a ¢ M30BITKOM XBaTaeT Ha MOKPBITHE 3aTpaT HA paclaj] OKHUCIIA.

Ecnu 661 B ipupo/ie MOT CYIIECTBOBATH CAMOTIPOU3BOIBHBIN
pacmnaja, HaM He3aueM ObLIO Obl CTPOWTH JOMHBI MIIU KOHBEPTEPHI
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JUTSL TIOJTYYEHMsI YMCTOTO Kelie3a MM KaKOTO-TO JPYroro MeTauia.
Jocrarouno ObUTO OB MOI0K AT, KOT/A JKeJIe3Has py/Jia caMa pac-
nanaeTcs Ha YUCTOE JKele30, cepy, kuciaopord. Hezauem Obuto ObI TO-
KpPBbIBaTh aBTOMOOWIIM aHTUKOPPO3UHHBIMU TTOKPBITUSMH.

IIpouecc cuHTe3a TSHKENBIX 2JIEMEHTOB B IPUPOJIE UAET 10 HE-
KoToporo npenena. C pocToM aTOMHOTO YHUCIIA, CHITBI IPUTSHKEHUS
MEXy DJIEMEHTApPHBIMU YaCcTHUIIAMHU, U3 KOTOPBIX COCTOUT aToM,
YMEHBIIAIOTCA U aTOM MPHOIMKACTCA K COCTOSIHUIO, OJIM3KOMY K
KUJKOMY.

VYpan, HarpuMep, B YUCTOM BHJIE TPEJCTABISET COOO0M MaTe-
puai, naxe 0oJiee TUIaCTUYHBIN, YeM CBUHEII.

To ecTh CHIIBI IPUTSHKEHUS YaCTHI] B aTOME ypaHa 0CIIa0JICHBI
Y OH IIPH B3aUMOJICHCTBUU C YaCTUI[AMU UMEIOIIIMMH TOCTATOUYHYIO
9HEPruto (CUHTE3), OH MOXET TIEPEHTH B COCTOSHUE KHUIKOM KaIlIH,
YTO C/IETIAET BO3MOXHBIM €T0 pa3pyIlIeHue U KaK pe3yibTar, 3alycK
JABUHHOM pEakIMd CHHTE3a €ro OOJOMKOB C aTOMaMHU OKPY>Karo-
HICH Cpellbl MU aTOMHOMY B3pBIBY.

CaMonpou3BOJIBHBIN pacnaj aToMa ypaHa HEBO3MOXKEH, TaK
KaK JJIsl 5TOTO HEOOXOAMMO 3aTPaTUTh BIIOJHE OMPEIeAEHHYIO MOTIT-
HOCTh, HHa4€ OH MIPOCTO HUKOT/1a ObI HE CMOT 00Pa30BATHCA.

N ero ecrecTBeHHas pajMOaKTUBHOCTH OO0YCIIOBJIEHA BHEIII-
HUMU BO3JICUCTBUSMH, @ UMEHHO IMOTOKAMH KOCMHUYECKHX YACTHII,
KOTOpBIC HAKAIUIMBASACh B aTOME, MPUBOJAT K €r0 Pa3pylICHUIO U
€r0 OCKOJIKM BCTYIAIOT B CHHTE3, C BHIOPOCOM (M3JIyueHHEM) Ya-
CTHI], UIMCIOIIUX BHICOKYIO MPOHHUKAIONIYI0 CIIOCOOHOCTH. JTH 4a-
CTHUIIBI U TIOAJICPKUBAIOT BOSHUKIIYIO PEaKIuio cuHTe3a. Ecnu Ta-
KHE DJIEMEHTHI HJICAIbHO SKPAHUPOBATh OT JIIOOBIX M3ITyYEHUH, TO
OHU MOTYT XPaHUTHCA CKOJIb YTOIHO TMPOAOIKHTEIBHOE BpeMs,
JaXe eclii OyIyT UMETh, TaK Ha3bIBAEMYI0 KPUTHYECKYIO "Maccy".
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WNuaue roBopsi, "ecTecTBEHHAs" PaIMOAKTHBHOCTH TSHKEIBIX
3JICMEHTOB M PAIMOAKTHBHBIX U30TOIOB - 3TO Pe3yJIbTaT OoMOapan-
POBKHM WX OBICTPBIMH KOCMHUYECKMMH dacTuilamu. Cam mporecc
ATOMHOTO B3pbIBa UMEET MEXaHU3M, OTIMYAIOIITUICS OT OIUCHIBaC-
Moro B yueOHHKax (puszuku. B oTcyTcTBHM (POHOBOTO M3ITydEHUS HU-
Kakasl IIelHasl peakKIysi HUKOoraa Obl He CMOTIJIa HadaThes U paboTa
ATOMHBIX PEaKTOPOB OblIa ObI HEBO3MOXKHA.

3abnyxaeHus, apse B HayKe, y'Ke MPUBEIH K TOMY, YTO
(U3HMKHM TBITAIOTCS PACKOJIOTH MPOTOH, COBEPIICHHO HE IMOHUMAas,
YTO YeJI0BEUYECTBO MOKa eNI¢ He pacrojiaraeT HCTOYHUKAMH MOIITHO-
CTH, TIO3BOJISFOIIMM PACKOJIOTh 3JICMCHTAPHYIO YaCTHILY.

OCKOJIKH, TIOJTy4JaroNIUecsl MPH CTOJKHOBEHUHU IPOTOHOB B
KoJUTaiifiepe, 3TO He €r0 COCTaBHBIC YACTH, KaK OIMOO0YHO MMOJIararoT
MICEBAOYUYEHBIE, @ BCETO JIHIIb MPUJIUIIINE K HEMY JETKHe cyOaiie-
MEHTapHBIE YaCTHUIIbI, 00ECTICUNBAIOIINE ACHMMETPHIO €r0 IPaBUTA-
LIMOHHOTO TOJIS.

Mo1HOCTh HEOOX0IUMAst ISl OCYIIECTBICHUS pacnaia Jaxe
aTOMOB TeJIHsI, HE TOBOPS YXKe O pacmajie MPoTOoHa, JIOJDKHA TIPEBbI-
1aTh MOITHOCTD, BBIICIISIONTYIOCS TIPY B3PBIBE BOJOPOIHON OOMOBI.

Jlaxke packojIoTh JOCTATOYHO OOJIBIIION aTOM JKeje3a 4deso-
BEKY IOKa eni¢ He O] CHiTy. Y HEero MPOCTO HET HCTOYHUKOB TaKOM
MOII[HOCTH.

16. JIBHaKeHHUE
He0EeCHBIX Tell

Ha pucynke (puc.32) mokazaHo ABMKCHHE CIYTHHKA 10 3JI-
auntudeckoil opoute. Hambonee ecTecTBEHHBIMU M ABHIKEHMS
CIIyTHHKOB U IUIAHET SIBJISIFOTCSI KPYTOBbIE OPOMTBHI, I'/le IBUKCHHE
IIPOUCXOAUT IO 3KBUIIOTEHIIUATIBLHON TPACKTOPHUH, HE HAPYIIAEMOU
HUKAaKUM M BO3MYILICHUSAMHU U HE TpeOyrolee 3aTpaT SHEPTHH.
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(Cnymnuk, osuxncywuiica no Kpy2oeoii opoume, 6 oexap-
Mmool cucmeme KOOPOUHAM y4acmeyem 00OHOBPEMEHHO & 08YX
O0BUIICCHUAX, 20PU3OHMAIbLHO NO Kacamenbvhou ¢ 1-it kocmuuye-
ckoit \V, 013 0aHHOU naanemul, CKOPOCMbIO U C60000HO naoas
6ePMUKAIbHO, NOO Oelicmeuem 2pasumayuoOHHbIX CUl e€é npums-
acenusn. B pezynomame ymozo osurcenus, 6 Kax;cowlii MOMeHm
6peMeHU paccmosHnue Oom CHYMHUKA 00 WEeHmpa njiaHemsl no-
CMOSIHHO.)

B noaapnoit cucreme xoopauHat 310 OyneT ABHXKEHHE 1O
SKBUMOTECHIMAIBHOW TPACKTOPUHU, PAANYC KOTOPOM MOCTOSHEH
(R=const) IIpu 3TOM HHKAaKOrO M3MEHECHHUS TPABUTALMOHHBIX MO-
TEHIMAJIOB, IEHCTBYIONIMX Ha CIYTHUK Ha BCeH TPAEKTOPHUH JABIKE-

HUS, HE IPOUCXOUT.

N nmosromy npu noyru
IIOJIHOM OTCYTCTBUU COIPOTHB-
JIEHUS CPE/Ibl, CITYTHUK WM T1J1a-
HETa MOTYT JIBUraThCs 1O Tpa-
€KTOPUM DPABHOIO IOTEHLHANa
OYEHb U OYECHb JIOJITO.

Puc.32 NmenHo nmyranuna c ae-
KapTOBBIMU KOOPAMHATAMU U IPUBOIUT K TOMY, YTO IICEBIOYYEHBIE

HE B COCTOSIHUU 06’b}ICHI/ITB TAaKUX NPOCTBIX Bemeﬁ, KaK Hallpumep,
npeneccus opouTsl Mepkypusi.
JIBrOKEeHHE TIO DIUTUNITUYECKON OpOWTEe HECKOJIBKO OTIMYa-

ercs. [lpu IBYDKEHUHU CITyTHUKA U3 TICPUTES 110 YIaCcTKy &, ero CKo-
pOCThb TOJA ACHCTBHEM PAa3HOCTH TPABUTAIMOHHBIX MOTCHIIMATIOB
AR1, yBEeTMYUBACTCS ¥ OH HECKOJIBKO CMEIIAETCs, IBUTASICh 110 KPHU-
Boii 1.

[Ipu nBMKEHUU €ro U3 aroresi, ero CKOPOCTh TakK K€ YBEJH-
YUBAETCS MO ACHCTBHEM Pa3HOCTU TPABUTAIIMOHHBIX TTOTEHITHAIOB
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AR2, 13-3a 4ero, BBIXOJI Ha Y4aCTOK C, CIYTHHK JABHXKETCS IO KpU-
BOii 2. To ecTh Ha yyacTKax A U €, CIyTHUK YCKOPSIETCs, a Ha y4acT-

kax D u d — 3amennsercs, 4To NPUBOAMT K TIpeiecCHN OPOMTHI B
CTOPOHY, IPOTUBOIIOJIOKHYIO HallPaBJIEHUIO BPAILlEHUs CITyTHUKA.

Ota nuHeiHas npereccusi IPUBOAUT K "00KaThIBaHUIO" (o-
Kyca 3JUIAIICA BOKPYT LIEHTpPA IJIaHETHl U MEAJIEHHOM BOJIIOLIMHU JI-
JUTITHYECKON OpOUTHI B KpyroByrw. Kpome Toro, HecoBmaaeHHE
IJIOCKOCTH OPOUTHI C TUaMETPaIbHOM MIOCKOCTBIO TUIAHETHI, IPU-
BOJUT €IIE U K BOBHUKHOBEHUIO YIJIOBOM MPELECCUH, KOTOpas Tak
K€ TI0J1 ACMCTBUEM U3MEHSIOIIEHCS PAa3HOCTH TPABUTALIMOHHBIX T10-
TEHLMAJIOB, IOCTENIEHHO BEIPAaBHUBAETCHL.

VimeHHO U3-3a HECOBIAICHUS TUIOCKOCTH OPOUTHI CITyTHUKA
C IMaMEeTPaIbHOM IIOCKOCTHIO IUIAHETHI, CIYTHUK OIHUCBHIBAET CHU-
HYCOUJAJIBHYIO KPUBYIO HA €€ IIOBEPXHOCTH.

Ctporo roBops, CIIyTHUK ABM)KETCS Ja)Ke HE I10 IIUITHYE-
CKOU opOuTe, a IO HEKOTOPOM, OJIM3KOHN K 3IIIUIICY OBAJIBHOM Tpa-
€KTOPHUH, NIOJ1 NEUCTBUEM ITIOCTOSTHHOTO U3MEHEHUS 2PAGUMAUUOH-
HbIX NOMEHYUAI08 HA PA3IINYHBIX €€ yJacTKax.

JIBUTATHCS IO KPUBOM OJIM3KOW K AJUIMIICY, CITyTHUK MOYKET
TOJIBKO B TOM CJIy4ae, €CIIU TATOTEIOIIEE TEJIO, BOKPYT KOTOPOTO OH
JIBYDKETCSI, HE HAXOUTCSA HU B OTHOM U3 (DOKYCOB 3TOU AIUIUIITHYE-
CKOM KpuBOM. 3akoHb! Keriepa onuchIBaIOT, Kak IBUKYTCS KOCMU-
YecKHe Teja, HO He O0BSICHAIOT IPUYKH, TOYEMY OHU TaK JIBUXKYTCS.
[Toromy 4TO 3TO Aa’ke M HE 3aKOHBI, a TPOCTask KOHCTaTanus Gakra.

Cam Kemuiep cuurtait, 4To TJIaHETHI ABUXKYT aHTEJIbI.

N ecnu xu3Hp Ha 3emiie M0 NAJIEOHTOJIOITMYECKUM JTAHHBIM
HAaCUYUTBIBAET OKOJIO YETBIPEX MUJUIMAPOB JIET, TO 3TO 3HAUUT, YTO
YyeTblpe MHJUIMApJA JIET Ha3ajJ OpOHMTa HaIllled IUIaHEeThl yKe Oblia
OuYeHb OnM3Ka K KpyroBoi. Ha mianerax, ABMXKYLIMXCS TIO OBajib-
HBIM OpOUTaM ¢ OOJIBIINM SKCHEHTPUCUTETOM CYIIECTBOBAHHE " HKH-
BBIX' OpPraHW3MOB HEBO3MOXKHO, B CHJIY MEHSIOIIUXCS B OOJBIINX
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npeJenax IpUpPOIHBIX YCIOBUM MPH MEepexo/ie U3 nepurenus B ade-
Ui U oOpaTHO.

A Temnepp HECKOJBKO CIIOB 00 MCKYCCTBEHHBIX CIYTHUKAX
3emin. UckyccerBennsie cytHukd 3emin (MC3) neraror 00bIYHO
Ha HeOobIuX BbicoTax 400 -600kuoMeTpoB, e cuiia MpUTsKe-
HUS JOCTATOYHO BEJIUKA.

HeBecomocTh KOTOpasi BOSHUKAET Ha CIIyTHUKE, HEBECOMO-
CTBIO B ITOJTHOM CMBICJIE HE SIBJIACTCS. DTO JIHUILIb WILTIO3Hs, 00yCIOB-
JIeHHasi CBOOOJHBIM MAaJICHUEM CITyTHHKA IMOJ JEHCTBUEM €ro co0-
CTBEHHOT'O Beca, KaK B OTOpBaBIIEMCS JTU(PTE WIH B CAMOJIETE, MH-
KHUPYIOILEM IO 1MapaboiInyecKoil TpaeKTOpHUH.

[ToaToMy 4TOOBI HE yNacTh, CHYTHUK TOJIKEH UMETh TOpH-
30HTaJIbHYIO COCTAaBJISIOLIYI0 CKOPOCTH PAaBHYIO, TaK Ha3bIBAEMOH,
nepBor KocMuueckor. HacTosinias HEBECOMOCTh MOXKET CYIECTBO-
BaTh TOJIBKO HAa BBICOTE MPEBBIMIAIOIIEH paAUyC IUIAHETHI, TAe €€
CHJIA TATOTEHUS CTAHOBUTCS] HUYTOKHOW U TI€, COOCTBEHHO U HaYH-
HAETCsl OTKPBITHINA KOCMOC.

Oto BeicoTa 6300kumomeTpoB u Oonee. Ha Takux opburax
TOPU30HTANIbHASL CKOPOCTh CITyTHHUKA MOKET OBIThH Jake HyJIeBol. B
ClIy4ae COBIA/ICHMS HANPABIICHUs BpAIllCHUs CIIyTHHKA C HaIlpaBJe-
HUEM BpalleHusi 3eMJId, ero yrioBas CKOpOCTh OylIeT paBHA YyIio-
BOI CKOPOCTH CYTOYHOI'O BPALLEHUS [IJIAHETHI U CITyTHUK MOXET BU-
ceTb Haj J000i e€ Toukoi HenoABMKHO. W mogo6HbIe OpOUTEHI 10-
Jy4YWINA Ha3BaHHUE I€OCTal[MOHAPHBIX.

O Toukax Jlanrpa:xka
Henonnmanue nceBoy4€HbIMU CYTH SIBIICHHS TPABUTALIUH,

a Tak e HeJernoe JOIMYyIIeHHE, YTO JBa HEOECHBIX Tela, HE UMEIO-
HIMX MaTepPHaJIbHOM CBSA3H, MOTYT BpallaThCsl BOKPYT KAaKOT0-TO MU-
¢uyeckoro LEHTpa Macc, MPUBEIO K MU3MBIIUICHUIO HEKUX TOYEK
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AuOpaly, B KOTOPBIX TPEThE TENIO, HAXOSIIEeCsS B 3TOW CUCTEME,
HETIOJIBUYKHO OTHOCHUTEJBHO JBYX APYTHX.
Touka C (puc.33), B KOTOPOii CHUIJIBI TPaBUTALIMH JIBYX KOC-

MHYECKHUX TEJI YPABHOBELICHBI OT-
HOCUTEIIBHO TPETHErO, JIEKUT Ha
MPAMOM, COEIMHSIOMIEN LEHTPHI
JBYX 3TUX TE€JI W Haxo[salencs Ha

pPacCCTOAHUAX OT 3TUX TCJ, ONPLCIC-

opbiTa B JSIEMBIX COOTHOIICHHEM KyOOB WX
Puc3s pannycoB, KOTOPbIE MOXKHO OTIpeie-
JUTH 10 (hopmyIie:

Si=(S$*Ra%)/RbS e

R —paouycwi nebecnvix men,

S —paccmosinus medxncoy HuMuU.

DTO TOYKa HEYCTOMYMBOTO PAaBHOBECHs, KaK HAa BEPILIMHE
KOHYCa WJIM Ha TPaHH TPU3MBI U TEJIO IBIKYIIEECs 10 opouTe, mpo-
XOJISIIIIEH Yepe3 ATy TOUKY, JIM0O OCTaHETCsl Ha OpOUTE BOKPYT Teja
A, mubo OyneT 3aXxBayeHo TelIoM B u mpeBpaTuTcs B €ro CIyTHHK.

17. OOpa3oBaHHe U CTPOCHHUE
He0eCHBIX TeJl

OcCHOBBIBasICh Ha HEKOTOPBIX HAYYHBIX JTaHHBIX U 0COOCHHO-
CTIX (PU3UYECKUX B3aUMOJCHCTBUII MaTepUAIbHBIX OOBEKTOB,
MOJKHO JIETKO MOCTPOHUTH JJIOTUYECKH HETPOTUBOPEUUBYIO TEOPHIO,
OOBSCHSIONTYIO OOJBITUHCTBO SBJICHUN B KOCMOCE.

Bo-niepBbIX, HUIKaKOT0 OOJBIITOTO B3phIBa HE OBLIO U OBITH HE
MOTJIO - TBOPEHUE MATEPUU U3 HUUYETO MPOCTUTEIHHO TOIBKO IS
OuOIeHCKUX CKa30K, a He ISl HAyYHBIX TEOpHUil.
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Bcenennast —3t0 maTepus, oHa fe3HauaibHa U 0eCKOHEeYHA.
Martepus cymiecTBOBaja BCeria v Bceraa OyAeT cymiecTBoBaTh. Hu-
KaKWX MPUYMH €€ BOSHUKHOBEHUS, HET U HUKOT1a He Obu10. E€ 9BO-
JOIUA UIAET MO MNPOCTOM CXEME HENPEPHIBHOTO YCA0MCHEHUA
CMPYKmypbl, COTJIACHO MPHUHLHUITY BO3PACTAHUS SHTPONUU U BTO-
pOMY 3aKOHY TEPMOAMHAMUKH.

Teopus 601bu1020 63pbl6a OCHOBaHA HA HEBEPHOM TOHUMa-
HUY, IPUYMHBI TaK Ha3bIBAEMOI'0 'KPACHOTO CMEILEHUs , KOTOPOi
ommbo4YHO cumTaroT 3dext Jlonmaepa, oOyCIOBICHHBIN yaie-
HHEM KOCMHYECKHX OOBEKTOB OT HAOJI01aTerIsl.

IIpumeuanue! Boodue-mo ecnu ouenv 00120 nabawoams 3a co-
CMOoAHUEM RPUPOObL MONHCHO RPUTLMU K CO8EPULEHHO NAPA)OKCATIBHOMY
661600y, Umo eéemep 0yem, HOMomy umo oepeevsa Kauarwmesa. U oaxce
MOJIICHO J1€2KO HAUMU ONbIMHOE nodmeepmdenue IMO20 A6/1€CHUA. ,ZIO'
CIAmMOYHO RPOCMO NOMAXAMb GEMKOU neped JTUUOM, YMOObl ouly-
mumbs Osuxcenue 6030yxa. Bom na smom abcyponom npunyune meope-
MUKU U ROCMPOUTIU CE0I0 MEOPUID 36E30000PA306aHUA.

NMeHHO Ha 3KCTpamnoJiAliKi 3TOr0 HECYIIECTBYIOIIETO pac-
[IMPEHUS BCEJICHHON BBICTPOCHA TEOPHS OOJIBIIIOTO B3phIBA H COOT-
BETCTBEHHO, BEIYMCIIEH €€ "Bo3pacT”. Kak yxke ObUIO CKa3aHO BhIIIE,
ar00ble  KOCMHYECKHE OOBEKTHI 3TO MYyCTOTENble 00pa30BaHUS,
c(hopMHUPOBABIIKECS B YCIOBUSIX HEBECOMOCTH.

Cynga mo moTOKYy M3JTy4eHHUs KOJOCCAJIbHOM MOIIHOCTH, B
rIyouHe 000J09eK 3BE3[, HAXOMSAIIUXCS B OYEHb ropsiueM 'pac-
TJIaBJICHHOM' COCTOSIHMH, HIYT IIPOIIECCH CHHTE3a aTOMOB pa3iny-
HBIX 3JIEMEHTOB IMEPUOAMYECKON CUCTEMBI M3 3JEMEHTApHBIX Ya-
CTHII.

Jlerkue mpoAyKThI 3TOr0 CUHTE3a B BUJE CMECH dJIEMEHTap-
HBIX YaCTHUIl U aTOMOB Pa3JIMYHBIX 3JIEMEHTOB, BOJAOPO/IA, Telus U
HEKOTOPBIX JPYTUX, BCIUIBIBAS CKBO3b JKUAKYIO 000JI0UKY, (hopMU-
PYIOT Ta30ByI0 aTMochepy 3Be3/1bl, BEpXHHUE CIION KOTOPOH, B CIIEI-
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CTBHH OOJIBIIION aCHMMETPHH TPAaBUTALIMOHHBIX MOJICH aTOMOB U 3a-
PSOKEHHBIX YaCTHII, KX 00pa3yoIIuX, C OTPOMHOI CKOPOCTHIO UCTe-
KarlOT B KOCMHYECKOE IMTPOCTPAHCTBO B BHJIE '3BE3THOTO BeTpa'.

A Tak Kak 3Be3/1a npeacTaBiseT coboii (puc.34) mycrorenoe
oOpa3oBaHHe, B IICHTPE KOTOPOTO BaKyyM, TO MPOJIYKTHI CHHTE3a
TaK K€ UCTEKAIOT U BO BHYTPEHHEE MIPOCTPAHCTBO 3BE3bI, CIIOCO0-
CTBYS IOBBILICHHUIO B HEMl BHYTPEHHEro nasiieHusa. MlHorma B pe-
3yJbTaTe IPOpbIBa HAPY>KHOM 000JIOYKH MPOIYKTHI CHHTE3a BBIOpa-
CBIBAIOTCSl B KOCMHUYECKOE IMPOCTPAHCTBO B BUJIC TIPOTYOEPAHIIEB.

Ho kak TONbKO, B pe3yiabTare OCTHIBAHUS OOOJIOYKH H
HAKOIJICHUS B HEH TSHKEIBIX 2JIEMEHTOB, BHYTPEHHE JIaBJICHUE TIpe-
BBICUT HEKOTOPYIO KPUTHYECKYIO BEIHUYUHY, OHO pa3opBET 000-
JIOYKY W pa30pocaeT CKOIMHUBIIYIOCS BHYTPH HEE MAaTEPUIO B OKPY-
npotyGepaHew JKaromiee mpo-

HapyxHan xpomoccepa
CTPAaHCTBO B BUC

HapyXXHas Xuakasa oBonoyka
oBonoyka U3 ropsa4mux Kari€lb,

cy63neMeHTaprlx HacTuy HpeBpaTHB Ta-

BHYTPEeHHSAA XuaKas 000MONK;

KAM o0Opazom,
3BE3]ly B CBEpX-
HOBYIO.

Ot
KAy, pasleTa-

SCh II0 KacaT€lib-

Puc.34
HBIM U GOpPMHPY-

sICh B YCIIOBUAX KOCMHUYECKOU HEBECOMOCTH CO6CTB€HHBIMI/I II0JIsIMU
TATOTEHUS B OOJbIINE U Majble MIAPUKH, 00pa3yIoT IIAHEThI, KOTO-
pbI€ MIPH IBUYKEHUU B TPABUTAIIIOHHOM I10J1€ 3B€3/IbI IPHOOPETAIOT
BpalllaTeIbHBI MOMEHT.

BonHOBBIME B3aUMOIEHCTBUSMU C TPABUTALIMOHHBIM MOJIEM
3BC31bI, OHU ITIOCTCIICHHO CTa6I/IJII/IBI/Ipy10TC$I Ha SJIUIUIITUYICCKUX OP-

111



Anexcandp BECEAOB

6utax Bokpyr He€. Ho n3-3a OonblInX HauanbHBIX JIMHEHHBIX U yT-
JIOBBIX IIPELIECCUH ATUTUNTHYECKUX OpOUT, CYLIECTBYET O0JIbIIas Be-
POSITHOCTB MX MEPEeCeYeHMs U CTOJIKHOBEHUH TUTaHET Ha opOuTax.

Ecnu cronknyBmIMecs TUIaHEThl JOCTATOYHO TOPSYM, OHU
IPOCTO CIIMBAIOTCS B OJHY OOJBINYIO, a €CIIM YK€ OCTHIBIINE, TO
packabIBalOTCs Ha YacTH, U3 KOTOPBIX 00pa3yloTcs pa3yHbIe O~
sgca acTepouioB. YacTh 3TUX OOJOMKOB, MOJYYHMBIIUX OOJIBIIYIO
HAyYaJIbHYIO CKOPOCTh, MOTYT MPEBpPATHTCS B KoMeThl. Hebonbue,
enié KUAKAE KaIllJIld MOTYT OBITh "3aXBadyeHbl TPaBUTAIIMOHHBIMU
NoJIIMU 00Jiee KPYIMHBIX U MMPEBPATATCS B UX CITYTHHUKH.

Tak kak Bce TUTaHETHI OOpa3ylOTCS W3 OPBI3T 00O0JOYKH
3Be3/bl MMPAKTUYECKH OJHOBPEMEHHO M B HUX UIYT OJHU U TE€ Ke
IPOIIECCHl CUHTE3a, TO UX "XMMHUYECKHI" cocTaB OyAeT pa3anyaThbCs
OYCHb HE3HAUYMUTENbHO. Ha MpOTSHKEeHUU MHOTMX MWIIHAPAOB JIET,
SIUTMIITUYECKAE OPOUTHI IUIAHET HEU30€KHO 3BONIOIHOHHPYIOT B
KPYTOBBI€, YTO M HAOJIIOJJACTCS B COTHEUHOM CUCTEME B HACTOsIIEE
BpeMs. He3HaunTenbHBIN SKCUEHTPUCHUTET IJIAHETApHBIX OpPOUT —
3TO CBHUJIETEIBCTBO MPOLIECCOB, MPOUCIIEAIINX B T€ JAIEKUE Bpe-
MEHa.

Bpamascs Bokpyr 3Be3/1bl, MJIaHEThI TOCTETIEHHO OCTHIBAIOT
Y Ha HUX MOSIBJISIOTCS YCIOBHS ISl HU3KOTEMIIEPaTypPHOT'O CUHTE3a
[ra.9] pa3inyHBIX OpPraHUYECKHX COCAMHEHHUI, KOTOpBIC dYepe3
COTHU MMJUIMOHOB JIET 00pa3ylOT PaCTUTENIbHBINA U )KUBOTHBIM MUD.
A Ha 3Be3/le TeM BPEMEHEM pa3BHUBacTcs cienyroumii nuki. Ecin
3Be3/1a JOCTATOYHO OOJIbIIast, TO MPEXJE YeM OCTHITh OHA MOXKET
NEPEKUTh HECKOJIBKO TaKUX B3PHIBOB, XOTS MacIITaObl U MEPUOIbI
UX C K&KIbIM pa3oM OyIyT YMEHbIIATHCS.

W ecnu Ha HEKOTOPBIX TUTAHETAX 3TOW 3BE3HOU CUCTEMBI K
TOMY BPEMEHH YCHEIOT CPOPMUPOBATHCS Pa3yMHbIE OPTaHU3MBbI, TO
JUIS HUX 9TO OyZIeT MpeCTaBIIsATh ONpeAeNEHHYI0 onacHOCTh. Hare
ConHue yxe nIpoIuIo TaKoW LUKJI.
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M Bo3MOXHO, 4TO He OnuH. BIIOJIHE MOXET CTAThCS, YTO
3eMJISIH KAET emé HeuTo MmoaoO0Hoe. ENMHCTBEHHOE yTeleHue B
TOM, YTO YEJIOBEYECTBO K TOMY BPEMEHH CMOXKET HAWTH peabHbII
crioco0 n3bexarp ruoenm. CHHTE3 SJIEMEHTOB NIEPUOINYECKON Taod-
JUIBI U UX COCNUHEHUH, TIPOJOIKACTCS B TOPSUEM CII0€ 000T0UKH
IUTAHETHl ¥ B HACTosIIee BpeMms. Tam B MIyOWHE 3€MHOW KOPHI B
pacIUIaBIE€HHON MAaHTHUH, €LIE MPOIOJIKAITCA MPOLIECChl CUHTE3a
[ra.9] GONBIIMHCTBA AJIEMEHTOB TEPUOJUUCCKON CHUCTEMBI — Ke-
je3a, KaJbIus,
iz s KHCIIOpPOJia, a TakK

# KOCMOG

30Ha 38MNEeTPACEHNUA
plttt il
s B

S eparapyuran | 5KE BBICOKOMOJIEKY-
JSIPHBIX ~ COENIMHE-
HUW - MeETaHa,
HePTH, KAMEHHOTO
YIS U IPYTHX, YTO

IMPUBOAUT K ITOBBI-

LIGHTP 3emnu-Bakyym

Paspes semHoro

HIaBe, IICHUIO B HEU JaB-

Pnc.35 neHusi. B pe3ynb-
TaTe ATOT0 ropsYre MPOAYKTHI CHHTE3a YacTO MPOPHIBAIOTCS CKBO3b
BHEIIHIOIO 3eMHYIO KOpY B aTMoc(epy B BUIE€ U3BEPKEHUN BYJIKa-
HOB.
A ¥X POPBHIB BO BHYTPEHHIOKO MOJOCTh IJIAHETHI TPUBOJIUT
K OITYCKaHHIO YYaCTKA BHELIHEW KOPBI U BO3BHUKHOBEHUIO B HEU KO-
neGaHui, TPOSIBIISIOIIUXCS B BUIE 3emiieTpsiceHuit (puc.35).
OrnpeaenuTts MyCcTOTENIOCTh 36MHOTO 11apa, HApUMep, yJib-
TPa3BYKOBBIMU WJIM CEICMUUYECKUMU KOJIEOaHUSIMH, BeCbMa 3aTpy/i-
HUTEJIbHO, TaK KaK UMEIOIIMICA B KOPE PACILJIABICHHBIN >KUIKUAN
CJIOM M 0OJIbIIOE KOJMYECTBO BOJABI Ha MOBEPXHOCTHU B BUJE OKEa-
HOB, 9TH KoJieOaHus 2P HEKTUBHO TaciaT. A BOT MyCTOTENOCTh JIyHBI,
KaK JaBHO OCTBIBILIErO0 TBEPAOrO Iapa MPO30HAUPOBATH OUYEHD
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nerko. OHa 3B€HUT JOBOJIBHO MPOJOKUTEIBLHOE BpeMs, KaK KOJIO-
KOJI, YTO U MOCIY>KUJIO MIPUYMHON MOSBIEHUS TUIOTE3bl 00 e€ uc-
KYCCTBEHHOM MPOUCXOKACHUH.

U Tak xak 3emis u JIyna oOpazoBanuch U3 OpBI3T B30pPBaB-
nierocst CosHIIa OJIHOBPEMEHHO, €CTh BEPOSITHOCTH TOTO, YTO BO
BHYTpEHHEN nojoctu JIyHBl CyIIECTBYET AOBOJIBHO Pa3pe’KeHHas
atmocdepa. [Tostomy mpu ocBoeHun JIyHbI, 4eIOBEKY BO3MOMKHO
npuaércs o0ycTpanBaThCsl Ha BHYTPEHHEH cTOpoHe e€ 000I0UKH.

Bo BHyTpeHHEH MO0JIOCTH 3€MHOr0 IIapa IapCTBYET ajJicKas
Kapa u abCoNOTHAs TEMHOTA, JIMIIh M3pEAKa Hapyliaemas Oarpo-
BBIMH CIIOJIOXaMU HW3BEPKEHUM BHYTPEHHUX ByJKaHOB. C 3TOM
TOYKH 3peHus, KOmuTep, nMerommii o4eHb 00bIIoN 00beM, e He
yCIIeN CUJIBHO OCTBITh U MPEICTABISAET COO0M JOBOJIBHO TOPSUYIO
KaIUTI0 MaTepHH, U3TY4aloNIyt0 ropa3io 0oJbIlie YHEPTUH, YeM I10-
nydaet e€ ot CoJHLA.

W xots mporecc 00pazoBaHMs CaMUX 3BE3]1 — ITO JIeNa yKe
JTABHO MUHYBILIUX JTHEW, HO MbI JJOTUYECKUA MOKEM MPEIOIOKHUTS,
YTO OH JIOJI’KEH B TOUHOCTH MOBTOPSTH MpoLecC 00pa3oBaHUs IIa-
HET, TOJIBKO B 00JIee TPaHIMO3HBIX MacITabax.

OrpomHasi IpoTO3BE3/71a, COCTOsIIIAs U3 KAKUX-TO CyOdJie-
MEHTapHBIX YacTHUL, IPOXOAs, B pe3yIbTaTe Mpoliecca CHHTE3a aHa-
JIOTMYHBIA LMK Pa3BUTHS, B3PBIBACTCA M U3 OpBI3T €€ 000JI0UKH
dbopMUPYIOTCS 3BE3/IbI OBAILHOM TallaKTUKH, KOTOpas BPAIIasCh,
IIOCTENIEHHO MPEBPALLAETCS B CIIUPANIBHYIO.

[pumeuanune! To, umo acmpousuxku owudouHo cuumarom
memHOoU mamepueil, IMoO 36e30bl U 2A1AKMUKU 00PA308AHHbIE MAMe-
pMEﬁ C NOLOIHCUMENIbHOTL acmmnempueﬂ, U3JIYyYeHUsA KOmopuvlX HU Hauilu
2naza, HU Haww NPUOOPLl BOCHPUHAMYL He cnocodnvl. H Komopele
MOIHCHO oﬂnapyofcumb JIUULb NO KOCBEHHbIM RPU3HAKAM.

Taxkum o0pa3oM, Teopuu 00pa3oBaHMS 3BE3 U3 MEXK3BE3-
HOTO Ta3a, BbIAYMaHHbIE TEHUSMU TEOPETUUYECKOU (PU3UKU, MATKO
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TOBOPS JDKEHAYYHBI U 3aTMEBAIOT CBOEH TUIYMOCTHIO PAaCCKa3bl U3-
BECTHOTO CBOEH HEBEPOSTHOW MpaBIMBOCTHIO, OapoHa MroHXray-
3€Ha.

C ToYKM 3peHMSI HACTOSIIEH TEOPHUM, €IWHCTBEHHAs ILIa-
HETa, JOCTOMHAas MPUCTATHLHOTO BHUMAHMS YelloBeYecTBa —3T0 Be-
Hepa. Bce ocTanbHBIE TUTaHETHI NI YeTOoBeUecTBa Oecrepcrek-
TUBHBI.

ITo mepe octeiBanusa ComHIa U TuaHeT, yepe3 5-10 mumu-
aplloB JieT Ha BeHepe BO3HUKHYT YCIOBUA AJi1 KOM(GOPTHOTO MPO-
JKUBaHMS yesoBeka. [loatomy nmenHo Benepa npeacrasisieT coboit
UJeaNbHbIN MIaraapM 1Jis epeceeHus Yel0BeuecTBa n3-3a yXy/I-
IIEHUS YCIIOBUM MPOKUBAHUS HA OCTHIBAIOIICH 3emuie.

MunnuapnoB 10-15neT yenoBeuecTBO CMOKET KUTh Ha Be-
HEpe U MOABICKUBATH JJIsI IEPECEIICHUS] IPYTYIO 3BE3THYIO CUCTEMY,
MOTOMY YTO 4Ye€pe3 3TO BpeMmsi, U3-3a ocTbiBaHus COJIHIIA, KaK yKe
OBLJIIO CKa3aHO BHIIIIE, CYIIECTBYET pealibHas OMAaCHOCTh €r0 B3phIBa
Y IIPEBpAILIEHUs] B CBEPXHOBYIO 3Be3/y. Tak 4To B 3amace y yenoBe-
yecTBa ecTh npuMepHo 20 MuMapAoB JeT 0oJiee Uik MEHEE CITo-
KOWHOM KU3HH.

18. Bropoe Haya10 TepMOANHAMUKH
U UMMYHHUTET

Bropoii 3akoH TepMoIuHAMHKH, CHOPMYITHUPOBAHHBIN IS
OO0BSICHEHUS! TEPMOJUHAMUYECKUX MPOIIECCOB, ABISAETCS, MO CYTH,
OCHOBHBIM U €IMHCTBEHHBIM (DYHAaMEHTAIbHBIM 3aKOHOM, 10 KOTO-
pOMY B3aMMOAEUCTBYET MaTepus. PopMyIMpOBKa €ro JOCTaTOYHO
IpOCTa I MOHUMAaHUs, HO HECMOTPS Ha 3TO, OY€Hb MHOTHE IICEB-
JNOY4€EHBIE ITPOCTO HE MOHUMAIOT ero cmbicia. Camas TO4Has €ro
dbopmynupoBka TakoBa: "“Temno Bcerga MEPeXOAMT OT TOPSUETO
TeJa K XOJIOJAHOMY M HUKOT]a Ha000poT'.
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JIeNCTBUTENBHO, €CIM OCTAaBUTh CTaKaH C FOPSAYMM YaeM Ha
CTOJIE, Yepe3 HEKOTOPOE BPEMsI €ro TeMIIepaTypa CpaBHIETCS C TEM-
MepaTypoil OKpY>KaroIero Bo31yxa, yBeJIMUUB €ro SHTponuo. Mnu,
IpYT'MMH CJIOBaMH, paBHOBecue. Bospactanue sHTponmuu — 3TO
CJI€ICTBUE JIEUCTBUSI BTOPOrO 3aKOHA MJIM BTOPOTO Hayajla TepMO-
TUHAMHKY 10 BRIPABHUBAHUIO JIIOOBIX MAPAMETPOB MATEPUH — J1aB-
JICHUs1, TEMIIEpaTyphl, KOHIICHTPALIMH U T. 1.

DHTpOIUs, KaK MPOIECC BRIPAaBHUBAHUS, 3aIIpPEIaeT JTI0ObIe
MPOLIECCHl CaMOTIPOU3BOJILHON KOHIIEHTpaluu, OyAb TO Temrepa-
Typa, INIOTHOCTh WX JaBieHue. Tak 4To HU IpaBUTALMOHHBIN KOJI-
JIarc, HU aKKpelus HEBO3MOKHBI B IPUHITUIIE.

Bropoe Hauano TepMOIMHAMUKU U BO3pACTaHHE SHTPOIUU
JIEJIal0T HEOOPATUMBIMHU JIIOOBIE MTPOLIECCHI BO BeelieHHOM. Eciu BbI
MPOKOJIETE IIIMHY aBTOMOOWIIS, BO3yX U3 HEE€ BHITEUET U €ro JIaBlie-
HUE CpaBHsIETCA ¢ aTMOC(HEPHBIM. ECITU BBI BBITYCTUTE KITYO AbIMa,
TO 4epe3 HECKOJIbKO MUHYT €ro YaCTUYKU PAaBHOMEPHO pacrpese-
JSITCS TIO KOMHATE.

HeonpenenénnocTs MOHMMAaHUS TPUHIIUIIA BO3PACTAHUS JH-
TPOIWH, MPUBOAUT K TOMY, UYTO JaXK€ HEKOTOpHIE IMCEBIOYUYEHBIE
HECYT HECYCBETHYIO UyIllb, YTBEPXKAasl, UYTO KU3Hb, IKOOBI UAET C €€
yOBIBaHUEM.

Ho 510 nuiub cieacTBue ux JOru4eckoi 0e3rpaMOTHOCTH U
9TO OBl YOSAUTHCS B TOM, MBI PACCMOTPUM HEKOTOPHIE TTPOIIECCHI,
IpoUCXosIIMe B "5KUBOM' opranusme. Hanpumep, npouecc pixa-
HUSL.

Bcem u3BecTHO, 4TO ObIIIMM Mbl JErkuMHu. Jlerkue npea-
CTaBJISIIOT CO00M "Menok" ¢ BHYTPEHHEH MOBEpXHOCTHIO 0K00 150
KB. METPOB, TYCTO MPOHU3AaHHBIM CEThI0 KPOBEHOCHBIX COCY/IOB —
KamuIIpoB. MeIIoK 3TOT BMeENIaeT B ceOsi OKOIO 3 JIMTPOB BO3-
nyxa. OTH 3 TUTpa BO3yXa KOHTAKTUPYIOT C KPOBEHOCHBIMH COCY-
JlaMH Ha TaKOW OrpOMHOM IJIOLIA/IH.
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Tak Kak KOHIIEHTpaIusl KHCIOpOAa B BO3/AyX€ MpEBbIIIAET
KOHIEHTPAIMIO KHUCIOpO/Ja B KPOBH, BTOPOE HAyallo TEPMOJMHA-
MHUKH "00s13bIBaeT" BO3AYyX MOJICTUTLCA UM C KPOBBIO. B pesynbprare
Pa3IUYHON KOHLIEHTPALUK KUCIOPOa B BO3AYX€E U KPOBHU, BO3HUKA-
1omiee (OCMOTHYECKOE) JTaBIICHHE MPOTAITKUBACT MOJICKYJIBI KHUCIIO-
pola CKBO3b IMOJYIPOHUIIAEMbIE CTEHKH KPOBEHOCHBIX COCYZIOB B
KPOBb, HAChIIIAs €€ KUCIOPOIOM.

Kucnopox He 3axBarbIBaeTcsi MOJEKyJaMH TI'eMOIJIOOMHA,
KaK paccKa3bIBalOT OMOJIOTH U TIOTOM KOMY-TO TaM OTHAETCs, a OH
IIPOCTO B KPOBM pacTBopsieTcs. J[eno B ToM, UTO eciiu MoJIeKyJia Ka-
KOro-JIn0O0 BeIlleCTBa 3aXBaThIBA€T MOJIEKYJY KHUCIOpOJAa, TO OHA
y’Ke HUKOr/1a €€ He OT/IacT MPOCTO TaK.

Kucnopon y He€ MOXKHO TOJIBKO OTHSITh CHJION, MHAYE, KaK

y’Ke ObLIO CKa3aHo B riaBe [ri.12),

ObUT OBl HEBO3MOXKEH MPOLIECC CHUH-
T€3a U BOSHUKHOBEHHE CII0KHBIX CO-

enuHeHui. HaceliieHHass Kuciopo-
JIOM KPOBb Pa3HOCUTCS I10 BCEMY Op-
TaHUu3My.

Puc.36 W3-3a moBBINIEHHON KOHIIEH-
Tpauus KACIOPOJa B KPOBH, MPEBBINIAIONICH €r0 KOHLIEHTPAIUIO B

MEXKJICTOUHOMN JKUJKOCTH, OCMOTUUYECKOE JABJICHUE BBHITAIKHUBACT
MOJIEKYJIbI KHUCIIOPOJa B MEKKIETOUHYIO KUJAKOCTh. AHATOTUYHBIM
00pa3oM KUCIOPOJ MONaIaeT BHYTPh KIETOK, I/Ie y4aCTBYET B IPO-
[ECCAX UX JKUBHEACATEIbHOCTH.

Ipumeuanue! Mexanusm 603HUKHOBEHUA OCMOMUUECKOZ0 0A6-
nenus nokasan na pucynke (puc.36). Eciu ¢ cocyo, pazoenéunslii nomy-
HPOHUUAEMOU NePezOpOOKOil HATUMD 600y U PACHMEOD KAKOU-TUOO0
COJlU, MO YPOBEHb PACHIBOPA HECKOJIbKO NOBBICUMCA, HAPYULaAs " 3aKOH"
Ccoo0wamuxca cocyoos.

Oovsacnenue amozo " napaookca" ouens npocmo. B cocyoe A
KOHUeHmpayus MoeKyl coau 20pazoo eviuie, yem ¢ cocyoe B. 3amo ¢
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cocyoe B, eviue xonyenmpayua monekyn 600vl. Iloasmomy moexynot
conu, NOOYUHAACH 3AKOHY 8bIPAGHUBAHUA KOHUeHmpayuil (3aKoH yee-
JIUYEHUS IHMPONUN), HAUUHAIOM NPOMATIKUBAMBCA 6 COCYO B.

A monekyavt 600bl u3 cocyoa B, noouunsasace momy dice 3axony,
npomankueaiomea 6 cocyo A, ¢ pesynvmame uezo 603HUKAIOM 064
6CMPEUHBIX NOMOKA MOJIEKYTl 600bl U CONU.

Ho max Kak mMonexynst 600bl UmMelOm MeHbuiue pasmepul, mo
OHU Jlezue u Ovlcmpee HPOX0OAM CKE03b NOIYHPOHUUAEMYI) Hepezo-
DOOKY U ypoeens ycuokocmu é cocyoe A cnauana nosvtuiaemcesn. Yepes
Kaxkoe-mo épems, K020a KOHYEHMPayuu 6 cocyoax CpasHAIOmcsa, cpas-
HAIOMCA U YPOSHU.

Ms1 He OyeM paccMaTpuBaTh BCE 9TH MPOLIECCHI, UX OYEHb
MHOTO, OTPaHUYUMCS TEM, YTO B PE3YJbTATE 3THUX MPOLIECCOB, B
KJIETKaX, B BHI€ TOOOYHOTO MPOIYKTA MOJYIaeTCsl YTICKUCIIBIN ra3.
OH HauWMHaeT HaKAaIUIMBAThCS B KJIETKaX M TOYHO TaKUM e obpa-
30M, C MOMOILBIO OCMOTHUYECKOrO JaBJICHUsI, BEIBOOUTCSA U3 Opra-
HU3Ma B aTMocdepy. AHATOTHYHBIC TIPOLIECCHI MPOUCXOIAT U B IPY-
TUX OpraHax —KeJyIKe, IeYeHU, KUIIEYHHUKE. . .

[pyrue, conepkaimecs B BO3AyXe ra3bl, TaK K€ IPOHUKAIOT
B KPOBb, HO €CJIM OHU HE UCIIOJB3YIOTCSA B IIPOLIECCaX KU3HEIEs-
TEJIbHOCTH, UX KOHLIEHTPALUSA B KPOBU MPOCTO OCTAETCA MOCTOSIH-
HOW. A Temepb MonpodyeM pacCMOTPETh C TOYKU 3PEHUSI BTOPOTO
Havyajla TePMOJIMHAMHKHA MEXaHW3M CTapeHHs, BOSHUKHOBEHHS 00-
JIe3HEH U UIMMYHUTETA.

JInst 5TOTO HaM HY)KHO CHadaJla BBISICHUTH, @ YTO K€ TaKOe
00JIe3Hb, C TOYKU 3pEeHUS (PUUKHU U TIOYEMY SIMHIEMHH HOCAT, B OC-
HOBHOM, CE30HHBIN Xapakrep. ['pumm, Hanpumep, CBUPENCTBYET
BCErJa B Havalie 3UMbl. A TJe e OOMTAIOT BO3OYAUTENH TpUINa
BECHOM U 1eTOM?

MpbI HE cTaHeM 31eCh MOBTOPATh CKa3KW MEIMUIMHCKUX pa-
OOTHHKOB O 3JIOBPETHOCTH BHUPYCOB, KOTOPBIC TOJBKO U MEUTAIOT
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3apa3uTh HAC KaKOW-HUOyAb ApSHBIO, a 00paTUMCs HEMOCpen-
CTBEHHO K (usuke. [[pyunHbI anuaeMuii, o Bcei BUAMMOCTH, KPO-
I0TCS B KaKHUX-TO IJ100AJIbHBIX CE30HHBIX siBeHUsAX. CaMoe Jorud-
HOE, YTO MOYKHO MPEIOI0KUTh - 3TO OCEHHHUE JIMCTOMNAIbl, UMEIO-
e TI00aTbHBIE MACIITA0bI.

Berep Tperuier BHICOXIIUE JIUCTHS JIECHBIX MacCHUBOB, 00J1a-
MBIBA€T UX, MOAHUMAET B BO3yX OTPOMHOE KOJIMYECTBO MUKpOYa-
CTHII, OPTaHUYECKUX MOJIEKYJ M UX O0JIOMKOB M Pa3HOCUT Ha 0OJIb-
niMe pacctosiHus. Mbl BIbIXaeM BO3IyX HACBIIIEHHBIH 00J0MKaMHU
MOJIEKYJI OpPraHMYeCKOro MPOUCXOXKICHUS, KOJINYECTBO BapUAHTOB
KOTOPBIX, MOXET OMPENENSIThCSI ACTPOHOMUYECKUMHU LU (pamHu.

OTH 00JI0MKH MOJIEKYJI OPTaHHUYECKUX BEILECTB, C TOMOLIBIO
ONMCAHHOI'O MEXaHU3Ma OCMOTHYECKOIO J1aBJICHUS IPOHUKAIOT Ye-
pe3 KPOBb B KJIETKU U UCIIOIB3YIOTCS UMH, KaK CTPOUTEIbHBINA Ma-
Tepuan npu aeneHud. Hy)kKHO 3aMeTUTh, YTO MPAKTUYECKU OO0
00JIOMOK OpraHWYeCKON MOJIEKYJIbI, TIOTIaB B JIETKHE U 0OBOJaKUBa-
sICh OEITKOBOH CITM3BI0, HAXOIAIICICS TaM, TpeBpaIiaeTcs B 'MoIHO-
neHHblid Bupyc'. To ecTb Ha caMOM Jiee HUKaKUX BUPYCOB HE CY-
HIECTBYET, 3TO MIPOCTO MOJIEKYJIa BEIIeCTBa, CIIOCOOHOTO U3MEHUTh
0eJIoK OpraHu3Ma.

[Tonyuaromasics mpu ACICHUH, TOYCPHSIS KIIeTKa, OyaeT 00-
pa3oBaHa yxe OEJIKOM C HECKOJIbKO U3MEHEHHOH CTPYKTYpOi MoJie-
KYJIBI, UTO MU CIEAYIOIIEM JIEIEHUH 3TOM KIETKH NPUBEIET yKE U
K U3MEHEHHUIO CTPYKTYPBI OTXOJI0B €€ KU3HEAEATENBHOCTH. A 3TO B
CBOIO OYepe/ib, MOBIUSAET Ha (PYHKIIMOHUPOBAHHE JIPYTUX OPTaHOB,
YYacCTBYIOIIMX B CUMOMO3€ U UCHOJBb3YIOIIMX OTXOJbI KU3HEAEs-
TEIBHOCTU 3TOTrO opraHa. To ecTh U3MEHUTCS CTPYKTypa (dhepMeH-
TOB, BBIJICJIIEMBIX ’TUM OPTaHOM.

B urtore mMp1 momyuum c0oit MexaHW3Ma CUMOMO03a WU JIPY-
TUMH CIIOBaMU TPOCTO Oone3Hb. Pe3ynbrarel 3TOr0 c60s MOTyT
OBITH PA3IMYHBIM, B 3aBUCHMOCTH OT BEIIIECTB, BBI3BABIIHNX COOi. B
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Jy4IIeM ciydae 3TO OyJIeT MOBBIIIICHUE TEMIIEPaTyphl, B XyIIIIEM —
MOXET MPUBECTH K TaKE CMEPTH OpraHu3Ma.

Hamnpumep, Takas ctpamrnas 6071€3Hb KaK pak, sSBISETCS pe-
3yJbTaTOM HCIOJb30BAaHUS KJIETKAMH JJIs1 IEJICHUS] MOJIEKYJIbI Be-
[IECTB, MMPU KOTOPOM JOYEPHUE KICTKH CTPOSITCS U3 OelKa, OTINY-
HOTO 10 MOJICKYJISIPHOMY COCTaBYy OT Oejka opranusma. Eciu Takue
KIIETKA C U3MEHEHHBIM OEJIKOM CIOCOOHBI HMCIOJB30BAaTh OTXOLI
JKU3HEICSITEIIbHOCTH POJIHBIX KJIETOK OpraHu3Ma, a KJIETKU opra-
HHM3Ma He CIIOCOOHBI MCIIOIL30BaTh UX OTXOJBI, TO KIETKH C H3Me-
HEHHBIM OCJIKOM HAYMHAIOT MHTEHCUBHO Pa3MHOXKAThCS.

Ho He mmest cmocoOHOCTH BBITTONHATH (DYHKIIUHA POJHBIX
KJIETOK OpraHu3Ma, OHM B KOHEYHOM HMTOT€, 3aMEIIal0OT B OpraHe
pPOAHBIE KIIETKH, UTO ¥ MPUBOJUT K CMEPTU OpraHU3Ma.

Kretku ¢ u3aMeHEHHBIM OETTKOM B OpPraHU3Me BO3HUKAIOT I10-
CTOSIHHO, HO €CITU OHU HECIOCOOHBI KOHKYPHUPOBATh C POIHBIMH,
OHH OBICTPO MOTHUOAIOT ¥ B BUJIE IIJTAKOB BHIBOJIATCS U3 OpraHU3Ma.
OTcrona 1erko caenarh BBIBOM, UYTO MPH yIoTpedieHun Ooee pas-
HOOOpa3HOM MUIIM, MBI HAMHOTO YBEJIMYMBAEM PHUCK 3a00JI€BaHUS
pakom.

[TocmoTpeB cratuctuky 3aboneBanus pakom B CCCP, rue
MUTaHKuEe OBLIO TOBOJIBLHO OJJHOOOPA3HBIM U €CTECTBEHHBIM U B Poc-
CHH, KOI'/Ia MOCJ€ OTKPBITUS TPAaHULl, HAa POJIOBOJILCTBEHHBIN phI-
HOK XJIBIHYJI MOTOK HEMPHUBBIYHBIX SK30THUYECKUX MPOAYKTOB, MBI
YBUHMM, YTO TIPOIEHT 3a00JIEBIINX PAKOM YBEITUYHIICS B PA3bl.

Tak kak y KaKJ0ro 4elloBeKa CTPYKTypa Oelka oueHb UH/IH-
BHUJIyaJIbHA M Ha 3eMJie emé He ObUIO JBYX JIIOJICH C OJIMHAKOBBIM
OCJIKOM, TO ¥ BO3SHUKHOBEHHE TaKUX KJIETOK TOKE HHIUBUIYATHHO.
[ToaTOMyY Kakoro-TO 00IIET0 YHUBEPCATLHOTO JIEKapCTBa OT paka, B
MIPUHITUTIC, OBITh HE MOXKET.

W X0Ta KIETKH ¢ U3MEHEHHBIM OEJIKOM IIOCTOSHHO BO3HU-
KalOT B OpraHu3Me, y OOJBIIMHCTBA JIIOJIEH paK He pa3BUBaeTCs. A
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TeX, KOMY "TIOBE3J10", TpUpoia O€3KaITOCTHO OTCEUBAET i CMEPTH B
9TOM ciyd4ae, SIBJISETCS €JUHCTBEHHBIM 3aIUTHBIM MEXaHU3MOM
sBosoLu. COBpEMEHHBIE K€ JIEKapCTBa, UCIIOJIb3yEMbIE JUIs JIeue-
HHS paka (XUMTeparusi), 10 CyTH, SBISIOTCS CHIbHEHIINMHU SIIaMH,
KOTOpbIe 0e3 pa3dopa yOUBaIOT Kak PaKOBbIE, TAK U POJHBIEC KIETKH
U MPaKTHYECKU HE TMoMoraroT. BpemeHnHoe oGneruenue oOyciaoB-
JICHO JIMIIb TE€M, YTO PAKOBBIX KJIETOK HAMHOTO MEHBIIIE, YeM POJ-
HBIX KJIETOK OpraHH3Ma.

Korpa nuarHocTupyroT pak, onepanuio, Kak MpaBuilo, Je-
JaTh yKe MO03/IHO, TaK KaK 04ark paka pa3BUBAIOTCS HE BbI3bIBas 60-
J€BBIX OLIYIICHUH, MOTOMY YTO SIBJIAIOTCS, 11O CYyTH, YacThIO Opra-
Hu3Ma. M cMepTh HacTymaeT 0TToro, 4To HOPMaJIbHBIX KIETOK Y Op-
raHa IOpaKEHHOI'O PaKOM, OCTAETCS CIMILIKOM Maj0 U OH YXKE HE
CHOCOOEH BBIMOIHATH CBOU (DYHKIIUHU TOJTHOCTBIO.

Takum oOpa3oMm, Ui JIedeHUs paka HHUKOIrZa He Oynaer
HalIeHO KaKoro-To 001Iero jekapcTBa. Pak He 3apa3eH, 3T0 Jaxe u
He 00JIe3Hb, a CIEICTBHE 3BOIOIMOHHOTO Ipolecca. M BemecTsa,
CUNTAIOIIMECS] KAHLEPOIeHHBIMU JJIsl OJHOTO 4YeJIOBEKa, COBEp-
IIEHHO OE3BpEeAHbI Ul APYroro, OpraHu3M KOTOPOTo MOCTPOEH U3
npyroro Oenka... Pak - 3To TOT ciywail, Korja npupoaHbIA Mexa-
HU3M UMMYHHUTETa paboTaTh HE MOXKET U IPUPOZA MIPOCTO BOCIPO-
U3BOJIUT OPTraHU3M 3aHOBO.

B nopasnsromem xe OOJIBIIMHCTBE CIy4aeB, HE3HAYUTEIb-
HbIE U3MEHEHUSI CTPYKTYPBI O€JIKa KJICTOK IMPOXOJIAT Il OpraHu3Ma
MOYTH HE3aMEYCHHBIMH, MMOTOMY YTO B pe3yibTaTe cOosi 0Opasy-
IOTCSI KJIETKH C U3MEHEHHBIM O€JIKOM, KOTOPBIE COCYLIECTBYIOT C OC-
HOBHBIMH, TaK KaK IpH JeJI€HUH 00pa3yOT OTX0/Ibl, KOTOPbIE MOTYT
YaCTUYHO YCBaMBAThCSA M POJHBIMU KJIETKaMU OpraHu3Ma.

Mornekyna Oenka coIepKUT ThICAYM aTOMOB U IIOIMEHA He-
CKOJIBKHX JECATKOB UX, HE CHJIBHO BJIMSET Ha CBOMCTBa Oernka, Imo-
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3TOMY OCTA€TCS MOYTHU HE 3aMEUYEHHOUN opraHu3zmMom. M xots yeno-
BEK YK€ HAay4MJICS JlelaTh CPaBHUTEIbHBIA aHau3 OeNka, BaXKHO
HaszpiBaeMbll aHanm3oM JIHK, HO 3TO oueHs rpyOniii anamms. Jlis
3TOT'O UCIOJIb3YETCS BCETO JIUIIb HECKOJIBKO JIECSITKOB PEaKTUBOB, a
JUTSI BBISIBIICHUSI HE3HAYUTEILHBIX U3MEHEHUH, UX OyJIeT HYKHO He-
CKOJIBKO COTEH.

Ho »tu mocTrosiHHBIE paccoriacoBaHust M COOM B3aMMOCBS-
3aHHBIX TPOIECCOB CUMOMO03a, B pe3yabTaTe MOTPEOICHUS pa3Ind-
HBIX BHJIOB MMUIIM U BELIECTB MOMAJAIONIUX B OPraHU3M Yepe3 JIET-
KM€ U MPUBOJAIINE K HE3HAYUTEIIbHBIM, HO HEOOpaTUMbIM U3MEHe-
HUSIM CTPYKTYpBI MOJIEKYJ O€JIKOB BCEX OPraHOB U IMPE/ICTaBISAIOT
co00i1 mporiecc IBONIOINK OpraHu3Ma WJilH, 110 CYTH MEXaHU3M CTa-
peHusi. DTO MOKHO Ha3BaTh BSUIOTEKYIIIUM PAKOM BCEX OPTaHOB.

A cnedosamenvHo NONLIMKU NPOOTUMb HCUIHD, RHIMAACDH
co30amp 1eKapcmeo om 38010UuU, Oecnoie3nvl U decnepcnex-
mMUueHbL.

[Tpupona yxxe maBHO mo3aboTminack 00 3TOM, CO3/1aB MeXa-
HU3M BOCIIPOM3BOICTBA OMOJIOTUYECKUX OPTaHU3MOB.

Cam xe MexaHU3M UMMYHHUTETA, CHOPMHUPOBABIIHIICS B pe-
3yJlbTaTe CUMOMO3a B TE€UEHUH JJTUTEIIBHOIN 3BOJIONUU U OCHOBAH
Ha "3amoMuHaHUM" 3a00JICBIIMMH OpPraHamMH, KJIETOK C M3MEHEH-
HBbIM 0enTKOM. T0 ecTh KIeTOK C U3MEHEHHBIM OEJIKOM, KOTOPBIE JKHU-
BYT B 3TOM OpTaHe, He y4acTBYs B CUMOMO3€. JTO KIIETKH — mapa-
3UTHI.

U npu moBTOPHOM IOTIaIaHUH TOTO K€ BUpYyca (BelecTBa) B
OpraHu3M, OH UCIOJIB3YETCS B Ka4eCTBE CTPOUTEIHLHOIO MaTepHana
STUMU KJIETKaMH-TIapa3uTamu, W30aBisisi OT HEro poJHBbIE KIETKU
opranusma. 1 6os1e3Hb MepeHOCUTCS TOPa3Io Jerye Uitk BOOOIIIe He-
3aMeTHO. Bce 3Tu mpoiecchl TpOUCXOAST aBTOMAaTUYECKH, B CHILY
BTOPOTO Haydaja TePMOJWHAMUKHU. 3/1€Ch OMHUCAH OOLIUI MPUHITUTI
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UMMYHHUTETA, @ BOT KaK B JIETANISAX pabOTaeT 3TOT MEXAHU3M, NpH-
nércst emé moyro pazouparbes. [loroMy 4To nceBaoydEHBIE TIOCTO-
SHHO MBITAIOTCS U3y4aTh CJIEACTBUS, COBEPILIEHHO HE IIOHUMasI IpHU-
YHMH BCEX ITHUX SIBJICHUM.

bonee Toro, HUKTO M HUKOrAA em€ HE BUAEN BUpYycoB. Kak
y’ke ObIJIO CKa3aHO, BUPYC — 3TO ()parMEeHT OpraHUYEecKOW MoJie-
KYyJIbl, KaKOT0-JTH0O0 BEIECTBA, COCTOALINIA U3 COTEH aTOMOB. Yerno-
BEUECTBO MOKa eI He MMeeT MPHOOPOB, pa3perieHre KOTOPhIX 103~
BOJISIO OBl BUJIETh MOJIEKYNy Oellka, HeCMOTps Ha TO, YTO OHa CO-
CTOUT U3 ThICAY aTOMOB. Tem Ooiiee, BUETh OTIACIbHBINA (pparMeHT
WIN aTOM.

Hannune xakux-mu6o BUPYCOB (MOJIEKYJT BEHISCTBA) OIpe-
nensieTcs peakuuei Oenka Ha onpeneaéHHbIi Habop XuMuKaToB. To
€CTb TOT aHAJIU3 OYCHb KOCBEHHBIH, ITOATOMY T'OBOPHUTDH O KaKUX-TO
MYTaIMsIX BUPYCOB, 3TO 3HAYHUT MIPOCTO BPATh.

buonoru, Hanpumep, OodeHb JIOOST BbIpaXKEHUE “BCACHI-
BaThCs'. Y HUX BCACBHIBAETCS BCE, MHILA B JKEIYJIKE U KUIICYHUKE,
BCACBIBAIOTCS JIEKAPCTBA B KPOBb, XOTS IPUPOJIA TAKOTO TIOHATHS HE
3HaeT. B mpupoae mpaBuT 6ai Bceraa n30bITOK - U30BITOK TaBJICHHS,
KOHILIEHTpaluy, TeMrnepaTypsl U T.A. HUKTO Beab HE rOBOPUT, YTO
aTMocQepa BcacblBaeT BO3AYX U3 IIPOKOJIOTOrO KOJeca aBTOMOOMIISL.

B3sTh, HanpuMep, Takoe U3BECTHOE BCEM CEPICUYHHKAM, JIe-
KapCTBO KaK HUTPOTTHUIIEPUH. MEeIMKH CUUTAIOT €ro COCY0PaCIIH-
PAIOLIMM CPEACTBOM, XOTSI Ha CAMOM JI€JI€ MEXaHU3M €ro AEUCTBHUS,
COBEpLIEHHO Apyroi. CTEHKH COCYA0B, COCTOSLINE B OCHOBHOM M3
COEMHUTENBHOM TKaHH, HE MOT'YT CaMHU pacIIUPSTHCA, TaK KaK He
uMeroT MbIIL. [Ipy nonagaHuy HUTPOIVIMIEPUHA B JKEITYA0K WIH
HOJ A3bIK, OH M3-32 PA3HOCTU KOHLEHTPAIMH, MPOTAIKUBAETCS OC-
MOTHUYECKHUM JIaBJIEHUEM CKBO3b IOJIYIPOHUIAEMbIE CTEHKU COCY-
JIOB B KPOBb.
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Nmest GobIIyI0 aCHMMETPHUIO TPABUTAIMOHHBIX TOJIEH MO-
aekyn (arexmpuueckuti 3apsi0), HATPOTJHUIIEPUH JCIUTCS 3apsiiaMu
C TMJIa3MOM KPOBH, B Pe3yjbTaTe YEro y MOJIEKYJ IJIa3Mbl TaK ke
YBEJIMYUBACTCS aCUMMETPHS, YTO MPUBOAUT K YMEHBIICHHIO CHII
MPUTSKEHUSI MKy HUIMH M COOTBETCTBEHHO K YBEJIMUEHHUIO €€ Te-
KY4YECTH.

KpoBs cTanoButcst 6omee KUIKOH, a 3HAYUT, CEPITy CTAHO-
BUTCSI HAMHOTO JIerde MpOKayuBaTh €€ M0 CEeTH KaMWUIIPOB KpoBe-
HOCHOM cucteMsbl. [Toxoxumu cBolicTBaMH, 00J1a1al0T U HEKOTOPBIE
JpyTHE BEIIECTBA, CIOJIb3YIOLIUECS B MEIULIMHE —aCITUPUH, (PeHU-
JuH, BaphapuH.

[TogoOHbBIM ke 3P deKTOM JIETKO 0OBACHIETCS TOYTH MTHO-
BEHHOE JICMCTBUE TAKOTO 5iJ1a, KaKk MaHuA Kanus. [{uaHucTeiil ka-
JUN UMEET Topa3l0 MEHbBIIYI0 aCUMMETPUIO TPABUTALIMOHHBIX I0-
Jell MOJIeKyJ, YeM MOJEKYJbl KPOBH, IMOATOMY MpH MONaJAaHUHU B
KpOBb, OH yYMEHbBIIAET aCUMMETPHUIO €€ TUIa3Mbl HACTOJIBKO, YTO
KpPOBb 32 CUMTAHHbBIE CEKYH/IbI ITPEBPAIIACTCS B BA3KYIO KHJIKOCTbD,
KOTOPYIO Ceplle YK€ HE B COCTOSHHUU MPOTOJIKHYThH MO KaluJUIs-
pam.

Opranus3m o4eHb OBICTPO, OYKBAJIBLHO 32 HECKOJIBKO CEKYH]I,
norubaer OT HeJJoCcTaTKa KUCIOPO/ia, a BOBCE HE OT Mapajinya HeKO-
€ro JBIXaTeIbHOTO IIEHTPA, KaK 3TO OOBSICHSIIOT METUKH.

[TpumepHO Takue ke CBOWCTBA, HO ropas3io ciadee, UMeeT U
HaIrpuMep 3MEUHBIHN 511, OJJHA KAl KOTOPOTO 33 HECKOJIBKO JECST-
KOB MUHYT TIpEeBpallaeT CTakaH KPOBU B CTyIEHb. DPGHEKTUBHBIM
MPOTUBOSAMEM B 3TOM CiIydae MOT Obl ObITh TOT € HUTPOTIULEPHUH,
HO OBICTPO Pa3HECTH €ro MO0 OPraHUu3MY, U3-3a MOBBIIICHHOMN BS3KO-
CTH KPOBH, CEp/IIE HE B COCTOSHUMU.

[1na3zma kpoBu ¢ A00aBI€HHEM PAcTBOpPAa HUTPOIIIMLIEPHHA,
BBITEKAeT uepe3 kanubpoBanHoe orBepctue Ha 30-50 mpoueHToB
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OwIicTpee, ueM 0e3 Hero. A no0aBlieHHE HE3HAYUTEIIBHOTO KOJInYe-
CTBa IIMAHMU]Ia, CHUKAET CKOPOCTh BBHITEKaHUS B 2-2,5pa3a.

B nmpunmune, ecau qocratouyHo OBICTPO, B TeueHuu 4-5mu-
HYT, TOJIKIIFOYUTH OTPABUBIIETOCS IIMAHHUJIOM K armapaTy cepile-
JETKUE U BB B KPOBb TOT K€ HUTPOIJIMLEPUH, IIPOKAYaTh €€ 10
KPOBEHOCHOM cHCTeME, TO BIIOJIHE BO3MOXKHO CIIACTH €MY KHU3Hb. ..

19. CuM0H03 NI
JKM3HDb KaK HeN30eKHOCTh

Kak 0b110 noxkazano eviuie, 6mopoe HA4A10 U NPUHUUN
603pacmManus IHMPORUU RPOCHIO 00A3BIEAIOM MAMEPUIO NOCHLO-
AHHO YCILOHCHAMb CE0I0 CHIDYKMYPY, YHL0 YIHCe CaMo no cebe npu-
600um K Heu30excHoCmu 603HUKHOGEHUS, MAK HA3bleAEMBIX,
" ocuevlx" opzanu3zmoe 6o eceneHHoll.

[TonTBepkneHrneM 3Toro (akTa sSBISCTCS HAIWYHE B IPH-
pOJie MHOXKECTBA OOBEKTOB PA3IUYHOMN CIIOKHOCTH, OT aTOMa BOJI0-
poJia ¥ JI0 OIPOMHBIX OPraHUYECKHX MOJICKYJ. B MPOTHBHOM CiTy-
4ae, DBOIIOIUS BCEJIEHHOH Obli1a OBl HEBO3MOYKHA.

VIMeHHO 3TN MeJJICHHBIE U HEMPEPBIBHBIE YCIOKHEHHUS TTPH-
BEJIH K MOSIBJICHUIO BEICOKOMOJIEKYIISIPHBIX OCITKOBBIX COSIMHEHUH,
a BIIOCJEICTBUU M K 0Opa30BaHUIO CIIOKHEUIINX OMOIOTHYECKUX
OpPTaHU3MOB, KOTOPBIC JIIOJTU HA3bIBAIOT HCUGLIMU.

[TceBnoyuénpie n GrT0cO(B HACOUYMHSITH MacCy pa3TUIHbBIX
OTIpe/ICIICHUH TIOHSATHUS JKU3HHU, OJTHAKO HU OJHO U3 HUX HE MOXKET
CIIY)KHTh OTPAKECHUEM PEaThbHOCTH, IIOTOMY YTO IPOBECTH IPAHUILY
MEXy )KHBBIM M HEKHUBBIM TaK K€ HEBO3MOXHO, KaK HEBO3MOXKHO
OTJICIUTh TIPOBOJHUKH OT JIHUAJICKTPUKOB. ['paHmiia 3Ta BechMa
YCIIOBHA M €€ MOXXHO MTPOBECTH TJ€ YTOAHO, B 3aBUCUMOCTHU OT TIPH-
HSTBIX KPUTEPUEB ONPEACTCHUS KUBOTO.
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Ku3znu 6 00b1uHOM ROHUMaAHUU, 8 NPUPOOE 8000ULE He CY-
ujecmeyem — 3mo nPocmo NPOU3E0JAbHO 63AMblil, YCIA0GHBLIL YPO-
6€Hb OP2AHU3AUUU U CTI0MHCHOCIMU cmpyKmypol mamepuu. Ilo-
momy umo nban, 0axce makas 6blCOKOOPZAHU306AHHAS Mame-
PUA KaK mo32, COCHoum u3 00bI4HbIX " MEPMELIX"' aAMOMO8 u Mo-
JIeKyl.

A cnenoBarenbHO, HE CYIIECTBYET M CMEpTH, Kak ¢usnye-
CKOT'O YHUYTOXEHUS HEKOU "»kuBOH" Marepuu. CMEPTh —3TO TaKas
K€ HEOThEMJIEMAsi COCTABHAsI 4aCTh IIPOLIECCA 3BOJIIOIIUN MAaTEPUH,
KaK 1 ’KU3Hb. JTO OCTAHOBKA B3aMMOCBSI3aHHBIX U B3AMMHO NOJJIEP-
JKUBAIOIIMX JpYyr JApyra HpOLECCOB B OpPraHu3Me, B PE3yibTaTe
HEen30€KHOT0 HAKOTICHUS] U3MEHEHHUM CTPYKTYpbI OEJIKOB B MeXa-
HHU3MeE JICICHUS KIETOK, KaK UX (PM3MYECKOTO N3HOCA (CTapeHus).

CMepTh OT CTapoOCTH — 3TO, IO CYTH, CMEPTh OT BSUIOTEKY-
IIEr0 paka BCEX OpraHoB. be3rpaMoTHBbIE 3asiBICHUSI HEKOTOPBIX
MICEBAOYUEHBIX O TOM, UTO KU3Hb, IKOOBI, HE TIOJYUHSIETCS BTOPOMY
Hayvaly U UAET ¢ yObIBAHMEM SHTPOINH, HE UMEIOT 1oJ1 co00it abco-
JIOTHO HUKAKUX OCHOBAHUH, TAK KAaK TAKHE MPOLIECCHI HEBO3MOKHBI
B [IPUHLIAIIE.

UYenoBek - 3TO CI0KHBIA MaTEpHAIbHBINA 00BEKT, CHOPMHPO-
BaHHBIM OECKOHEUHBIM MIPOLIECCOM CHHTE3a B TCUEHUU MUJUTUAPIOB
JIET, BOBCE HE SIBJIICTCS )KUBBIM. J{a 1 BOOOIIIEe B IPUPOEC HET HUUETO
KUBOrO. JKU3Hb - 3TO YUCTO PEIUTHO3HOE MOHATHE, BEIb JaXe Ta-
Kasi BBICOKOOPTaHU30BaHHAsl MaTepusl, KaKk MO3T, COCTOUT U3 COBEp-
IEHHO MEPTBBIX aTOMOB U MOJIEKYII.

IIpumeuanue! U nr0ovte npoyeccovl, npoucxooauiue 8 opzanuszme
YenoseKa, NOOUUHEHbl eOUHCIMBEHHOMY 3AKOHY RPUPOObL — 6MOPOMY
Hauany mepmoounamuxu. A cnedosamenbHo, HUKAKOU c60000bl 801U, 0
KOmopoit mak a00am paccyxrcoams ghunocoghvl 6 npupooe ovimo ne mo-
sHcem.
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Ceéob600a 6onu — 3mo unnio3us, 00YCH06IeHHAA G3AUMOOel-
CImeueM 0zPOMHO20 KOIUYEeCMEA HelPOHO8 M032a, NPUUUHHO-CIIE0-
CHIGEHHbIE C8A3U KOMOPBIX, Ue108EK YUeCmb HPOCHO He 8 COCHOAHUU.

J1060e nosedenue morcem dbimep 00vACHEHO HA NPOCMOTL 3a0aue
Bypuoana, komopas r3nemenmapno pewiaemcs ar00v6lm 0U0102u4ecKuUM
opzanuzmom. He monvko ocnom, Ho u camoii RPUMUMUBHOI MYXOlL, KO-

mopas 80061148 He umeem mo32coe6.
*k%k

UYennoBek NMOCTOSHHO BOCIPOU3BOAUTCS IIPUPOIOU 3aHOBO U
KaK MaTepHajbHBII OOBEKT KUBET OECKOHEUHOE KOJIMYECTBO Pas.
He nymaiite, 4To Bam CUJIBHO ITOBE3J10, YTO BbI )KUBETE. BhI k1 1
JI0 CBOETO POXKJICHHS U OyzeTe KUTh nocJe Baeil cmeptu. [paktu-
YEeCKM MTHOBEHHO IOCJIE Ballleii CMEPTH, BbI MOSBUTECH (POIUTECH)
Ir'Ie-TO BO BCEJICHHOM.

Ho mruoBenue 310 Oyzner TOJIbKO AJif Bac, HOTOMY YTO 3a 3TO
MT'HOBEHHE MOT'YT MPONTH THICAYHN WU MUJUTHApAb! eT. Ho amns Bac
OHM BCE PaBHO OYyJyT MTHOBEHHEM, TaK KaK TaKoW (PU3MUECKOU
CYILIHOCTH, KaK BpeMsi B Mpupojie HeT. M BBl HUKOT/Ia HE y3HaeTe,
KEM U TJIe BbI OBLIU B MPONLION "KU3HU" U KeM Oyzere B Oyaymiei.

HenonumManue cytu mpoiiecca 3BOJIIOIUN MaTepPUH, TPUBEIO
K COUMHEHUIO TUTIOTE3 O CIIYYaiiHOM BOSHHUKHOBEHHH OEITKOBBIX MO-
JIEKYJl B pe3yjbTaTe MEKTPUUECKUX pa3psaoB B aTMochepe. XoTs
paspsabl U UTPATU KaKyl0-TO OINpPeAeIEHHYIO POJib B CHHTE3€ Opra-
HUYECKUX BEIIECTB, HO OHU OBLIM OJHUMH U3 MHOTOYHCIECHHBIX
OyaronpusATHBIX (AKTOPOB, OOJErdarmMX TOT 3aKOHOMEPHBIN H
Hen30eXKHBIN TpoIIeCC.

EcrecTtBeHHO, YTO CHHTE3 OpPraHUYECKUX COEIUHEHHI
HanboJee MHTCHCUBHO MPOTEKAl MMEHHO B TEIJIBIX U BIIAXKHBIX
MECTHOCTSIX, TPOIMMYECKHX U CYOTPONMUYECKUX 00IacTeil 3eMHOTO
nrapa, rzie oopazoBaiich 0J1aronpusTHbIE TEMIIEPATyPHbIE YCIOBUS,
OTKY/Ia ¥ Havaja pacrpoCTPaHAThCS 3Ta camasi ' KU3Hb' .
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Axanemuk Anekcanap OnapuH emé€ B MATHIAECATBHIX rogax
MPOILLIOTO BEKa MOMBITANICS YKCIEPUMEHTAIbHO MOJITBEPAUTH TEO-
puo "BO3HUKHOBEHHS >KM3HU' W B MPHUHIHUIE, €My 3TO YAAJIOCH.
XO0Tsl BOCHPOU3BECTH MOJHOCTHIO ATOT MPOLECC, 3aHSABIINN Y TIPU-
POABI KOJIOCCATBHOE KOJMYECTBO BPEMEHH — COTHU MUJJIMOHOB JIET,
MPAKTUIECKH HEBO3MOXKHO.

Tak ke Kak HEBO3MOKHO, BOCIIPOM3BECTH MPOLIECC BHYTPU-
YTPOOHOTO Pa3BUTHSI OPTaHU3Ma 32 COTYIO WJIH THICSYHYIO JOJIO CE-
kyHabl. U emé ogno Oombioe 3abmyskeHne OMOJIOrOB, COCTOUT B
TOM, YTO MHOTHE M3 HUX CUHTAIOT MPOILIECC IBOJIOLMU KUZHU T0-
CJIEIOBATEIbHBIM.

To ecTh, M0 X MHEHUIO, GOPMUPOBAHNE PA3IUUYHBIX BHIOB
OpPTaHU3MOB MTPOUCXOIUIIO MTOCIIEIOBATEIHLHO, OT CAMBIX IPUMUTHB-
HBIX CYIIECTB, CKaXeM, 4epBeil U 10 Miekonuraromux. Ho naneon-
TOJIOTHYECKas JIETOMKUCH TOBOPUT COBEPIIEHHO O APYTOM.

Bce BUBI )KUBBIX CYIIECTB — 3TO CAMOCTOSATEIbHBIC MMapa-
JIeNbHBIE BETBH, MOSIBUBIINECS Ha 3eMJie, 110 Te0JIOTHYECKUM Mep-
KaM MPaKTUYECKU OJHOBPEMEHHO, C OYEHb HEOOBIIUM Pa3phIBOM,
M03TOMY HUKAKHUX MPOMEKYTOUHBIX 3B€HbEB B IPUPO]I€ HUKOT/Aa HE
CYIIECTBOBAJIO U CYIIECTBOBATH HE MOTJIO.

[Ipouecc 3BoIIOIMN, KOHEYHO K€ MPOUCXOJIUT U B HACTOSA-
niee BpeMsi, HO HaOII0aTh €ro, B CHIIy CKOPOTEYHOCTH YeTloBeue-
CKOM ">KM3HHU'", HEBO3MOXKHO. boiiee Toro, nmponoBeayeMsblii ICEB0-
YUEHBIMU NPUHIUIN - "BBDKUBACT CUIBHEHIINN", IPUPOAOH HE HC-
MOJIb3YETCS.

[Ipupona pykoBOACTBYETCS COBEPIIEHHO MHBIM MPUHIUIIOM
—a MMEHHO - "morubaeT caabeimmii’, B IpOTUBHOM CITydae YEIOBEK
pa3yMHBIN HUKOT1a Obl HE MOSBUJICS.

[Ipyu BHEmIHEM CXOJCTBE ATUX MPHUHIMIIOB, OHU IO CBOEU
CyTH, KapJMHAIILHO pa3nuyaroTcs. Tak ke Kak, Hanmpumep ¢ammsm
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U KOMMYHH3M, KOTOpbIe HEJAJIEKHUE MOJUTHKH U OOBIBATENIN CUM-
TaIOT SIBJICHUSAMH OJTHOTO nopsaaka. OTHAKO CyTh UX TaK XK€ JUaMET-
PaJIbHO IIPOTUBOIIOIOXKHA.

damm3M XapaKTEepPU3yeTCcsl YHUUTOKEHHEM OOJbIICH YacTH
HaceJIeHUs, 1151 KOM(OPTHOTO MPOKUBAHUS KYYKH Hanbosee amd-
HBIX ¥ IPUMUTUBHBIX UHINBHUIYYMOB, BJIQJICIOIINX PECYPCAMHU I'OC-
yZapcTBa.

A 117151 KOMMYHM3Ma, @ TOUHEE €r0 PAaHHETO CTaHOBJICHUS, Xa-
PaKTEPHO YHHUYTOKEHUE WIH H30JSLUS MHAWBHIYYMOB, CIEAYIO-
LIMX IPEUMYIIECTBEHHO )KUBOTHBIM HHCTUHKTAM, CIIY>KalllUM CBOEH
QIYHOCTH, MPEMSTCTBYIOIUM PA3BUTHIO OOILECTBA M TApa3UTHPYIO-
IIMX Ha HEM.

Yro B 0011eM-TO, XapaKTEPHO HE TOJIBKO JUIsI KOMMYHHUCTH-
YEeCKOro, HO M JjIsl J1000ro, JOCTaTOYHO PasyMHOTO COOOIECTBa,
(YHKLIMOHUPYIOLIETO 1O MPUHLUITY KUBOTO opraHusMa. Beap mro-
00l >KUBOW OpraHu3M BCErZla CTApaeTcsl YHHUTOXHUTh Mapa3uTOB,
JKUBYIIUX 32 €ro c4€T. FlHaue OHU YHUUYTOXKAT €ro0.

Bo3zBpamiasce K Iponeccy BOJIIOIUH, MOXKHO yTBEPXKIATh,
YTO 3TO OTPOMHOE MHOXKECTBO MAPAJLIENIbHBIX ITPOLIECCOB YCIIOKHE-
HUS CTPYKTYPBl MAaTE€pPHH, KOTOPBIE COBEPIICHHO HCKIIIOYAIOT W3
HEro TaKoe IOHATHE KaK BEPOSITHOCTh, HA KOTOPYIO OYEHb JIHOOST
CCBUIATHCS POTUBHUKY 3BOJIIOLIMOHHON Teopuu JlapBuHa.

[Tpupone BOOOIIE HE3HAKOMO IMOHSATHE BEPOSITHOCTH, IIO-
3TOMY BCE B3aUMOJICHCTBHS B HEW OJJHO3HAYHO 00YCIIOBIICHBI €I1H-
CTBEHHBIM IIPUHLIUIIOM — 8 OPbIM HAYAIOM MEPMOOUHamuxu. Ye-
JIOBEK HUKOT/1a HE IPOUCXOAMI OT 00€3bsIHBI U MITULIbI, HECMOTPSI Ha
CXOXECTh IIPOLECCOB PA3MHOKEHNUS, HE MOIJIM IIPOU30MTH OT 3€M-
HOBOAHBIX. Ho He cMOTpsl Ha 3TO, BCE MBI BBIIUIA U3 OJJHOTO O0JI0TA.

I'enuit JlapBuHa MOHST U OOBICHWII OO MEXaHU3M BO3-
HUKHOBEHUS U 3aKPEIJICHUS 'TIOJIE3HBIX W OTCEMBAHUS 'BPENHBIX"
IPU3HAKOB.
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Ho mnponecc mnpoucxoxaeHuss BUAOB HMEET MEXaHU3M,
OUYEHb CXOXKHI ¢ MEXaHU3MOM CIIeIMATN3alUU KJIETOK IPU BHYTpU-
yTpoOHOM pa3BuTHHU 1wWIoga. OH ompeaensercs He TOJIbKO CBOM-
CTBaMHU KJIETOK, a B OOJIbIIIEH CTENeHH CTPOeHHEM Oellka U YCJIOBU-
SIMU OKPYXKAIOLLEH Cpelibl, B KOTOPOW OHU Pa3BUBAIOTCH.

Bo Bcex aTHX ciaydasx paOoTaioT mpocThie PU3NUECKUE 3a-
KOHOMEPHOCTU U YTOOBI pa3o0paThCsi B 3TOM, YK€ HEAOCTATOYHO
ObITH OnONIOTOM, a HYXXHO OBITH emé u ¢u3ukoMm. Ho moka Hayka
pasneneHa Ha 000CO0ICHHBIE TUCIIUIUIMHBI, TOHSATH 3TO OYJET IpakK-
THUYECKU HEBO3MOKHO. BOT Takol xapakTepHbIil mpumep.

[IceBnoyu€Hble M0 HEOPA3yMEHUIO, 00YCIOBIEHHOMY pa3-
BUTHEM HUH(GOPMALMOHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHMM, MbITa-
10TCSl yOeauTh cels, 1a U BCeX OCTAIbHBIX B TOM, YTO B MOJICKYJIE
JHK, sixo0b1, 3amucana nH(OpMAIIHs O CTPOSHHH BCETO OPraHU3Ma,
BIUIOTH JI0 OTJIEIBHOTO BOJIOCKA M PAa33BOHUIIM Ha BECh MHUP O pac-
mudpoBKe MPOrpaMMHON 3aMMCH TEHOTUIIA YEIOBEKa, JIETKOMBIC-
JICHHO o0e11as Co3/1aTh BHICOKOA(P(PEKTUBHBIE JIEKAPCTBA OT JIIOOBIX
0ose3Hel.

K coxanenuio y mpupobl HET MPOrPaMMUCTOB U MaJIO KTO
3HAET, YTO TO, YTO HA3bIBAETCS TCHOTUIIOM YeJIOBEKa, MPAaKTUYECKU
HE OTJIMYAETCs OT TeHOTHUNA 0OBIYHOTO YepBs. To ecTh OeJ0K uepBs
HACTOJIBKO OJIM30K MO CTPOEHHIO K YeJIOBEYECKOMY, UTO JIFOJIU JTaXKe
HE 0CO3HAaBasi ITOr'0, UCIIOJIB3YIOT YEpPBEU U JIMYMHOK B IUIly. TeM
Oojee 4TO Ui 3aIUCH TAaKOTO KOJMYeCTBa WH(OpMaImu MOHAI0-
Ousicst ObI HOCUTENb BO MHOTO pa3 MPEBBIMIAIONINI pa3Mepsl Yelo-
BEKa.

[Tosromy B peansHoctu mMosekyna JIHK npencrasnsier co-
00if Bcero JuIib 0eaKkoBy0 (HopMy Uil "IITAMIOBKH MOJICKYJIBI
MPOTEUHA, U3 KOTOPOTO CTPOUTCS OpraHu3M. J1a popMa COCTOUT U3
MaTEpUHCKOH M OTLIOBCKOW '"TIOJJOBUHOK U IIO3TOMY MOJIEKYJa
Oenka, "ormraMroBaHHas" B HeElH, MMEET MHOXECTBO CXOJHBIX
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CBOMCTB, Kak C MaTePUHCKUM OEJIKOM, TaK U ¢ OTIOBCKUM. Ho, He-
CMOTpS Ha 3TO, HU C TEM, HU C IPYIUM O€JIOK I1J710/1a HECOBMECTHUM.

Monekyna npoTernHa COIECPKUT B ceOe 0oJiee THICSYH aTo-
MOB, a KOJJMYECTBO BAPUAHTOB PACIIOIOKEHHUS aTOMOB B MOJIEKYJIE
MPOTEUHA HACTOJIBKO OTPOMHO, YTO Ha 3eMIie, 32 BCIO UCTOPHIO IBO-
JIOIUU OPTaHUYECKON "KHU3HH', HE MOTJIO OBITh JABYX KHBBIX CY-
IIECTB C OJIMHAKOBBIMH MOJIEKyJaMu OeJKa.

W nns MeauuuHbl 3TO pazHoOOpasue OenKoB SBISETCS J10-
CTATOYHO OOJBIION MPOOJIEMOl TIPH Mepecake OpraHoB, U3-3a UX
HECOBMECTUMOCTH. HO ¢ Ipyroii CTOpOHBI 3Ta HECOBMECTUMOCTbD SIB-
JsieTCsl OCHOBOM MexaHu3Ma uMMyHuTtera. CyTh mpoOieMbl HECOB-
MECTHUMOCTH 3aKJIF0UaeTCsl B TOM, YTO Iepeca)XeHHbIN opra, chop-
MUPOBAaHHBI MOJIEKYJIaMH APYroro Oejka, B OPraHu3Me PEIMITH-
€HTa HE CMOKET HOPMAJIbHO ()yHKIITMOHUPOBATD.

OH HE CMOXET y4acTBOBaTh B CHMOMO03€, IOTOMY YTO TPO-
TYKTBI )KU3HEIEATETHHOCTH €T0 KIIETOK, POJHBIC KJIETKH OpraHu3Ma
pEIUIIEHTa UCIIOJIb30BaTh HE CMOTYT, a CaM TepeCaXeHHBIN OpraH
TaK e HEe CMOXET UCIOJIb30BaTh OTXO/IbI )KU3HEAEATEILHOCTH POJI-
HBIX KJIETOK OpraHu3Ma. A cjel0BaTelbHO KJIETKU MepecakeHHOTO
opraHa He CMOTYT HOPMaJIbHO Pa3MHOKaThCS U OH MOCTENIEHHO OTO-
MpET.

Botr mosTomy nerde Bcero MpPUXKUBAIOTCS OpraHbl OJMH3KHUX
POJICTBEHHUKOB, KaK HanOoJee COBMAAAIOIINE IO CTPYKTYpe Oelka.
Ho Bce paBHO mpuxoauTcs yrnoTpeOusTh MpemnapaThl, CHIKAIOIINE
HECOBMECTUMOCTH, CO3JJaHHBIE KPOIOTJIUBBIM TPYJOM MEIUKOB U
OMOJIOTOB, TT0 CyTH METOAOM "HAy4YHOTO" THIKA.

370, TaKk Ha3bIBaeMble aHTUOUOTUKH, MEXAaHU3M JIEUCTBHUS KO-
TOPBIX OMOJIOraM MPAKTUYECKH HEU3BECTEH, MOTOMY YTO OH JIEKUT
HE B IJIOCKOCTH OMOJIOTHH, a B 00sactu gusnku. Kak yxe Ob110 CKa-
3aHO BBINIE, PA3BUTHE OpPraHW3Ma M HE TOJIHKO BHYTPHYTPOOHOE,
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MOJYMHEHO MPOCTHIM (PU3MUECKUM 3aKOHaM U 00YCJIOBIIEHO CBOM-
CTBaMHU Cpeibl, B KOTOPOU MPOUCXOTUT MPOLIECC €TI0 Pa3BUTHS.

OnwucaTh 3TOT NPOUECC, HA KOTOPBIA Y MPUPOIBI YIIIO OTPOM-
HOE KOJMYECTBO BPEMEHHU B HEOOJBINON paboTe HEBO3MOXKHO. Ho
HOHATH OOIIMI MPUHIIMIT HECTOXKHO, TeM 00Jiee UTO MPHUPOJA, KAK 5
YK€ TOBOPHJI OY€Hb KOHCEPBATHBHA U HEU3MEHHO IMOBTOPSET €ro
IIPU BHYTPUYTPOOHOM Pa3BUTHH KaXKIOTO HOBOTO OpPTaHU3Ma.

Hauném ¢ TOro, 4ro mMaTrepuMHCKas ¥ OTLOBCKas IOJIOBBIE
KJIETKH, HE CIIOCOOHBIE K JCJICHHUIO, COSAUHHUBIINCH, O0pa3yroT
KJIETKY, OOJIaJaroNIyl0 TaKOH CIOCOOHOCTBHIO U KOTOPYIO TICEBJIO-
y4€HbIE Ha3bIBAIOT CTBOJIOBOW. [IuTaHme oHa moisiydyaeT yepes mia-
IIEHTY, K KOTOPOW MPUKPETVICHA U KOTOpasi MPeICTaBIsIeT CO00i 1mo-
JYMPOHUIIAEMYIO O0OJIOYKY, TPEMATCTBYIONIYI0 CMEUTUBAHUIO
KPOBH IIJIOJIa M KPOBU MAaTEPH, HO TIO3BOJISIONIYIO KHCIOPOIY U IPY-
UM BEIIEeCTBaM OECIPENATCTBEHHO MPOHUKATH Yepe3 He€ U3 KPOBU
MaTepu B KPOBB TUIO/A.

[To Mepe yBenmu4eHHsI KOJIMUYECTBA KIETOK B pe3yJbTaTe Je-
JIeHUs, KJIETKM HaXOMAIIUECs BIAIM OT IUIALIEHTHI, MOJy4aroT
MEHBIIIE TUTATEIbHBIX BEIECTB U BHIHYKIEHBI YaCTUYHO UCII0JIb30-
BaTh OTXOJIbI JIEJICHUS COCETHUX KJIETOK, KOHTAKTHUPYIOIIMX HEIO-
CPEICTBEHHO C IJIaeHTol. UTo, COOCTBEHHO U MPUBOAUT K BO3HUK-
HOBEHHIO MEXK]Ty HUIMHU TaKOTO SIBJICHUS, KaK CUMOUO3.

KpoBeHOocHas cucTeMa 4eloBeKa W JKUBOTHBIX, MO CYTH
MPENICTaBIsIET COO0M KaHAIM3AIMOHHYIO CEeTh, KyJla COPaChIBAIOTCS
OTXOJIbI ICTICHUS KJIETOK Pa3IUYHBIX OPTaHOB OPraHU3Ma, KOTOPHIE
OTTyZa ke U OepyT CTPOUTETbHBIE MaTEpUaIbl AJis JeJICHUS.

Jloka3aTenbCTBOM TOTO, UTO CHEHMAIU3alus KIETOK U (op-
MHpOBaHUE OpraHu3Ma, oOyCJIOBJICHO HE KaKOH-TO TaMm Muduye-
ckoi "mporpammuoii 3anuceio” B JIHK, a kommiekcom, comepxka-
HIMXCS B KPOBH OTXOJOB JKU3HEACATEIHLHOCTH KJIETOK MAaTEPUH-
CKOTO OPTaHMU3Ma, MOXKET CIIY)KUTh TOT (DAKT, UTO Y OJTHUX U TEX KE
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poaMTENel MOTYT POXKIAThCS KaK "HOPMaJIbHBIE" JETH, TaK U JIETH
C Pa3IMYHBIMUA OTKJIOHECHHUSIMU.

OmotoTBOpEHHAS KJIETKA, O CYTH MPEACTaBIsSET CO00i
MOYKY, TTOJIO0OHYIO IMMOYKaM J€PEBHEB, HO B OTJIWYHHU OT TOYEK pac-
TEHUM, OHA MOXET Pa3BUBATHCS TOIBKO BO BHYTPEHHEHU Cpelie opra-
HU3MAa, TaK KaKk TpeOyeT AJsi pa3BUTHUS OYCHb CHEIU(PUIESCKOTO MMH-
TaHus.

W ecnu Ob1 HeKast TeHETUYECKast IporpaMma pa3BUTHs ObLIa
"sanmcana” B JIHK knerku, To cymectBoBasia 061 BO3SMOYKHOCTH BbI-
palBaTh JKMBbIE OPraHU3MbI U3 €IMHCTBEHHOM €r0 KJIETKH, B TIPO-
OupKe ¢ MUTaTeIbHOM cpenoi. Y MoTOMCTBO, BRIpAIlIEHHOE U3 OJTU-
HAKOBBIX KJIETOK, OBLJIO OBl a0COTIOTHO UJICHTUYHBIM, HO B peaIbHO-
CTH Jlaxe OJM3HEIbI UMEIOT 3aMETHBIC OTIIMYHS IPYT OT APYra.

Ho Takue opranu3mMbl ObUTH OBl JTUIIEHB BO3MOKHOCTH MY-
TalMH, a CIIEI0BATENIBHO, JaJbHEUIIETO COBEPLIEHCTBOBAHUS U pa3-
Butus. EcrectBeHHo, uTo u3MeHss kakue-to yuyactku JIHK kierku,
MO>KHO BJIHSTH HA CTPOCHHE MOJICKYJIbI O€JIKa TOTyJaroIerocs op-
raau3ma. OJJHaKO TaKoe CJIENoe BMEIaTeIhCTBO B MPOIIECCHI, cop-
MHPOBABIIUECS B TCYCHUU MUJUTMOHOJIETHETO MPOIIECCa IBOJIOIHH,
MOTYT B HEKOTOPBIX CJIy4asX IMPUBECTU M K BeChMa HEMpecKa3ye-
MBIM TIOCTIEZICTBUSM. UTO 1 B MPUPOJI€ JOBOJBHO YaCTO CITYy4aeTCsl.

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

[Ipoiie Bcero npociaeanTs Mpolecc CuenuaiIn3aiii KIeTOK
Ha mpuMmepe ¢ pacteHusMU. Cemst JIF000TO pacTeHwus, Tonagas BO
BIIQXHYIO Ccpefly, mpopacTaeT. To eCTh ero KJIETKH HAauYWHAIT Je-
JTUTHCA, 00pasys pocTok. [IuTaTenbpHbIC BEeCTBA AJIs JACICHHS, 110~
CTYIaroT 0 CTBOJIy BBEPX, COMVIACHO OMHMCAHHUIO B riaBe [ria.ll].
HawnGosiee MHTEHCUBHO JIeJICHUE KJIETOK MTPOUCXOIUT B CEPIIICBUHE
CTBOJIA, TJI€ MPOXOJAUT OCHOBHOM IMOTOK MUTATEIHHBIX BEIIECTB.
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[IutarenpHble BEHIECTBA JIEFKO NOJHMMAIOTCA BBEPX IO
PBIXJION CepIeBUHE, CTUMYIUPYS POCT pacTeHus, o0pa3ys HOBBIE
BeTBH U JHCThs. Ecim O6b1 B JIHK kieTokx Haxomwiack Hekast mpo-
rpaMMa pa3BUTHS, TO AEPEBbS OAHOM MOPOABI OBbLIH ObI COBEPILIEHHO
OJIMHAKOBEIE 1O cTpoeHuto. OHU MMenu Obl OJIMHAKOBOE KOJUYe-
CTBO BETOK, X KOH(DUTYpAIUIO U TNIOTHOCTb.

OnHako BHEUIHUE YCJIOBUSL BHOCSAT CBOM KOPPEKTUBBI.
Krnetku, Haxopsmuecs Ha mepudepuu, MOJIy4ar0T MEHbIIE MHTa-
TEJIbHBIX BEIIECTB U UM MPUXOJINUTCS UCIIOIb30BATh OTXO/IbI JKU3HE-
JIEATEIbHOCTH CEPALICBUHHBIX KJIETOK, [MOATOMY OHHM MEHBUIE IO
pasmepam 1 00pa3yroT O0Jee TUIOTHYIO APEBECUHY.

MuyHUMaIBHOE KOJIMYECTBO IMUTATEIBHBIX BEIIECTB IOTY-
YaloT KJIETKH HAPY>KHOTO CJI0sl, KOHTAKTUPYIOIIUE ¢ BO3yXoM. OHHI
COXHYT M OTMHUPAIOT, 00pa3zys kopy. Kpome Toro paznuuusi B ocBe-
HICHUU TPUBOAUT K TOMY, YTO C OCBEIIEHHOW CTOPOHBI yBEJIMYHUBa-
€TCsl KOJIMYECTBO BETOK, B PE3yJIbTaTe UX 00Je€ HHTEHCUBHOTO PO-
cTa.

[IpumepHO Tak ke 00pa3yercss U KOKa y >KUBOTHBIX. DTO
CJIOW OTMEpUIMX M 3aCOXIIMX KJIETOK, KOTOPBIN MPEIOXPAHSET TIIy-
OMHHBIE KJIETKHU OT BbIChIXaHUS U THOenu. OXKUBUTH 3TH KIIETKU Ka-
KMMHU-TO KPEMaMM WJIH Ma3sMH HEBO3MOXHO. Jla 3TO HE HYXHO U
onacHo. KneTku, He 3alMIIEHHBIE KOXKEH, JIETKO MOBPEXKAAIOTCA U
CTaHOBSITCS MUIIEH Pa3TUYHBIX, JIETKO MPOHUKAIOIINX B HUX OaKTe-
puit...

*kk

Kak yxe ObIJIO CKa3aHO BBIIIE, C TOYKU 3PEHUSI HACTOSAIIECH
TEOPHH, KHU3HB" - ITO YUCTO OBITOBOE MOHATHE, O0YCIOBICHHOE
JIPEMYYUM pEIMTHO3HBIM 3a0Jy’KACHHEM, YTO B MaTepUAIbHOM
TeJIe YelIOBeKa WIJIM JKUBOTHOTO CYIIECTBYET HEUTO HeMaTephallb-
HOE, KOTOPOE U JIETACT €r0 ' KUBBIM .
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Ha camowm e nene, )KWBOM OpraHWU3M — 3TO MPOCTO OHOJIO-
TUYECKUN MEXAHU3M, CIIOKUBIIMNCA B PE3YyJIbTaTEe JUIUTEILHON 3BO-
JIOIIMM MaTE€pPUH, B KOTOPOM CHOPMHUPOBAIIUCH U JEHCTBYIOT MHO-
’)KECTBO aBTOMATUYECKHX, B3aUMOCOIIaCOBAHHBIX U MOACPKUBAIO-
HIMX JPYT JIpyTa MPoIeCcCOB, MOAUYHNHSIOMUXCS ANHCTBEHHOMY (hU-
3UYECKOMY 3aKOHY — BTOPOMY Hauainy TepMoauHamMuku. M Hudero
">KUBOTr0" B HEM HE COJICPKUTCA.

Ero BnomHe MOXXHO CpaBHUTH, HallpuMeEp, ¢ pabOTAIOIIUM
JIBUTATEJIEM BHYTPEHHETO CrOpaHus, B KOTOPOM TaK)Xe OCYILECTB-
JAIOTCA TaKUE B3aMMOCBA3aHHBIE AaBTOMATHYECKHE MPOIECCHI, KaK
rnojjaya roproyero, CMEIMMBAHUE €r0 BO3AYXOM, CKaTHUE B LIMJIMH-
Jipax, MOKUTAaHUE CMECU B HY)KHBII MOMEHT, CHHXPOHHOE OTKPHI-
BaHME U 3aKPBITHE KIIAMaHOB U Tak janee. M mostomy paboTtaromiuii
JIBUTATEIb, KaKOW-HUOYIb MEPBOOBITHBINA IUKAph ¢ OCTpoBOB Tya-
MOTY, BIIOJIHE €CTECTBEHHO MOXKET CUUTATh KUBBIM.

Tem Oomee, 4TO OOBEIUHUB €ro C HEPTIHOW BHIIIKOH,
He()TENEPETOHHBIM aliapaToM U aBTO3aMPaBITUKOM, MOXKHO 3aCTa-
BUTH €ro paboTaTh aBTOMAaTHYECKH, 0€3 yJacTHs YeJOoBEKa, 10 TeX
Mop, MOKa OH HE U3HOCUTCS U 3arioxHeT. To ectb ymMpéeT. To ke ca-
MO€ TIPOUCXOHT | C JII0ObIM oprann3mMoM. CO0i OJTHOTO WU He-
CKOJIBKHX MTPOIIECCOB, HAPYIIAET UX COTJIACOBAHHOCTh, OTTOYEHHYIO
MUJUTMOHAMH JIET HBOJIIOIIUY U, B KOHEYHOM UTOT€ IPUBOJIUT K OCTa-
HOBKE BCEX MPOIECCOB, MPOUCXOIAIINX B OpraHU3Me.

[IpaBna nBUraTesab 1€rKk0 OTPEMOHTUPOBATH, TOCTATOYHO 3a-
MCHUTh KaKHe-TO ACTaId UJIH IOYHUCTUTh KOHTAKThI, YTO C OCTAHO-
BHUBIIIMMCS] OPraHU3MOM He Bcera nojydaercs. [loromy uto B Ouo-
JIOTUYECKOM OpTaHHU3Me, MOYTH Cpa3y K€ HaUYMHAIOT Mpeo0saaaTh
JIPyTHE MPOIECCHl CHHTE3A, ACJIAI0IINE PEAaHUMALIMIO HEBO3MOMKHOM.

Teno yenoBeka, Tak e Kak U J0OOTO IPYroro >KMBOTHOTO,
[0 CYTH, MPEJCTaBIsAET cOO00I COOOIIECTBO, HAXOAAIINUXCS B CUM-
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Ouo03e MHOKECTBA MHOTOKJICTOYHBIX OPraHU3MOB (OpraHoB), KOTO-
peie OOBEJIMHMBIIKCH B IMPOIECCE BOJIONNHU, PA3BHBAIACH COB-
MECTHO M HaBCET/a MOTEePSIIN CAMOCTOSTEIILHOCTE. [1o cyTH, 3TO pe-
aM3aIs TOro e CaMoro MPUHITUIA CUHMe3d, TOJBKO Ha Oolee
BBICOKOM yPOBHE OpraHU3alluy MaTePUHU.

CaM MexaHU3M JeWCTBUS CUMOMO03a TIOCTATOYHO MPOCT ISt
MOHWMaHUs. /[Ba MM HECKOJBKO MHOTOKJIETOYHBIX OPraHU3MOB,
CBSI3aHHBIX CHMOMO30M, HCIIOJB3YIOT OOJBIINYIO0 YacTh MPOJYKTOB
KU3HEIEATCIILHOCTH APYT Apyra (OTXOIbI WK IPOCTO AEPHMO), KaK
CTPOUTEIIbHBIN MaTepuai JuIst ceOsl, YTO B UTOTE MPUBOINUT K YMEHbB-
IICHHUIO MTOTPEOJICHHS UM W YHEPTUHU U3 OKPYKAOIIEH CPEe/Ibl.

U 4t0, COOTBETCTBEHHO, AT ropa3io OOJBIITYI0 HE3aBUCH-
MOCTbH OT BHEITHHUX MPUPOTHBIX YCIOBUH U MO3TOMY 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-
PBIBOB B MTUTAHUHM OOXOAATCS OTXOJAaMU KU3HEACITCILHOCTU APY-
T'MX KJICTOK OpraHW3Ma, OCTYIAIINMHU B KpOBb. B mipupoe, mpak-
TUYECKHU MCIIOJIB3YETCS BCE U HUYETO HE IPOMaaaeT MPOCTO TaK.

Kenmunas kene3a, HampuMep, HCIONB3YeT JUIS JCIICHUS
CBOMX KJICTOK, a 3TO €€ OCHOBHAS 3a/1a4a, MPOAYKTHI )KU3HEICATCITb-
HOCTH KEIyJIKa, TOCTaBIIsieMbIe TOTOKOM KPOBHU M B KAUECTBE OTXO-
JIOB BBIJEINISET KEITYb, KOTOPYIO KEIYAOK B CBOIO O4€PEIb, UCIOIIb-
3yeT AJs mepepaboTKU HEKOTOPBIX MPOTYKTOB MUTAHUS.

Ecnu ynanuTe U3 opranu3Ma sKeIT9HbIH My3bIph, JKeyI0K He
CMOJKET HCIT0JIb30BaTh HEKOTOPHIC BEIIECTBA, B PE3YJIHTATE YETO Ye-
JIOBEK, XOTS ¥ OYJIET )KUTh, HO OYJIET BHIHYK/ICH OTPAaHUYUBATH CEOsI
B YIIOTPEOJICHHH HEKOTOPBIX BUIOB ITHIITH.

[ToBpexaeHHe cepIa HeMEUICHHO MMPUBOJINAT K CMEPTH, TaK
KaK Cep/Ile BBHIMONHICT OYCHb BAXKHYIO (DYHKIHIO TO MEpPEKavKe
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KpoBU. W X0T4 3Ta QyHKIUS OUYEHb BaXKHA, OHA TEM HE MEHee, J10-
CTaTOYHO MPOCTA U MOITOMY CEpJLE JIETKO MOXKHO 3aMEHUTh MeXa-
HUYECKUM MPOTE30M — IPOCTHIM HACOCOM.

Yro, COOCTBEHHO, yX€ JOBOJIBHO YCIIEIIHO HAa4MHAIOT Jie-
JaTh MEIUKHU. Ball MOKOpHBIH ciiyra yxXe IeBATh JET 'HKUBET C Me-
TaJVINYECKUMU KJlaraHaMu cepaua. IloBpexaeHne nedyenu, Tak xe
CMEpTEILHO OMACHO, TaK KaK MPOAYKThI (OTXOIbI) €€ KU3HEees-
TETHHOCTU — ATO OOJBINOE KOJIUYECTBO PA3HOOOPA3HBIX BEIIECTB
WIN KaK MX Ha3bIBalOT OMOJIOTH, ()EPMEHTOB, KOTOPBIE UCIOJIb3Y-
I0TCSl IPYTUMU OpraHamu. be3 neueHu, oueHb MHOTHE OpraHbl Iepe-
CTaHYT MOJIy4aTh HEOOXOAMMBIE UM OTXOJbl €€ JKU3HEAEATENbHO-
CTH, YTO OYEHb OBICTPO NPUBEAET K MEPEPOKACHUIO UX KIIETOK,
cOO0I0 U OCTaHOBKE JIPYTUX CBSI3aHHBIX C HUM MPOIIECCOB B Opra-
HU3ME U €r0 'CMepTH".

[TosTOMy 3aMEHUTH NeYeHb KAKUM-JINOO YCTPOHCTBOM, CKO-
pee BCero He MOIY4YUTCsl HUKOT1a. To ecTh BCe OpraHbl HAalIero Tela
"03a004eHBI" TUIIb TEM, YTOOBI ICIUINCh U PA3MHOXKAINCH TOIBKO
UX KJIETKH U UM IIyOOKO Oe3pa3iinyHa )KU3HEAESTEIbHOCTb IPYTUX
opranoB. OJ1HaKo B pe3yJbTaTe JUIMTEIbHON 3BOIIOLMH, CHOPMUPO-
BAJIUCh HACTOJIBKO IIPOYHBIE B3aUMOCBSI3U MEX/1Y HUMH, 4TO JH000M
c0oi1 B 0IHOM Oprase, cpa3y *e OKa3blBaeT BIUSHUE HA JApYyTHE.

Korna nceBnoyuéHsle CMOTYT JeTajabHO pa3odpaTbes B pa-
00Te OpraHoB HAIIETO Teja, BOT TOrJa 030 BCSKUX JIMIOBBIX pac-
mHU(POBOK HECYIIECTBYIOIIETO TE€HETHMYECKOro KOAa, ACHUCTBU-
TEJIbHO, TOSIBUTCS BO3MOXKHOCTH CO3/1aBaTh OY€Hb 3(PQPEKTHBHBIC
JeKapcTBa OT Pa3INyYHBIX Oojie3Hel. XOTs MOJHOCThIO HU30aBUTHCS
OT HUX YEJIOBEUECTBY HE yaacTcs HUKOrAa. OCTaHOBUTH 3BOJIOLIHIO
MaTepHH HEBO3MOXKHO, & BOSHUKHOBEHHE 00JIe3HEH — 3TO MPUHIU-
IUaJIbHO 3aKOHOMEPHOE €€ CIIe/ICTBUE.

Jlornueckoe pa3BUTHE HACTOSIIEH TEOpUH HEN30EKHO MpU-
BOJUT K COBEPIICHHO OILIEIOMIISIOUIEMY BBIBOAY, YTO TO, YTO MBI
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Ha3bIBa€M 'KU3HBIO", )KU3HBIO M HE SBJISETCS, a SABISETCS MPOCTHIM
U 3aKOHOMEPHBIM CIIEJICTBUEM IIpOIecca 3BOIIOIUN MaTEpUU BCe-
JeHHOU. U TONbKO HEeMOHUMaHUEM 3TOT0 OOCTOATENHCTBA OOBICHS-
eTcsl TO, YTO el MHOTHE TICEeBJ0YYEHBIE-TEOPETUKU 0 CHX TOp
0e3yCIenTHO MBITAIOTCS HAWTHU Pa3TraJKy OTIUYHS )KUBOTO OT HEXKHU-
BOTO, 110 CYTH, JIOMSICh B OTKPBITYIO JIBEPb.

[ToToMy 49TO Takoro OTIIMYUS HPOCHIO HE MOIHCem Oblmb.
Tak e COBEPIICHHO SICHO, YTO YHUYTOXXHThH >KU3HB, KaK MPOLIECC
SBOJIIOIIMH MaTePUH, HEBO3ZMOXKHO, IOATOMY JIIOObIE U3MBILUIEHHUS O
KOHIIE CBETa SIBIISIOTCS OpeoM cuBOM KoObUTBI. bonee Toro, mpo-
LIECC ABOJIIOIIMHN HE OCTaBIISIET HUKAKOH, JTa)ke MUKPOCKOMHYECKOMH
BO3MOXXHOCTH CYIIECTBOBAHMS HEKOETO BbIciIero TBopua. [Ipocto
MOTOMY, YTO TIPUPOJIC OH COBEPIIICHHO HE HYXKCH.

U ToNBKO HEBEXKECTBO U MOKA €LIE NIETCKASI OTPAHUYEHHOCTh
YeJI0BEYECKOr0 pa3yma MpuBelia K BOSHUKHOBEHHIO HAWBHBIX CKa-
304YHBIX YYCHHI O HEKOEM BBICIIEM CYIIECTBE, KOTOPOE, KAKUM-TO
HEBEPOSTHBIM 00Pa30M, CO3/1aJI0 ATy BCEJICHHYIO U ''COTBOPHIIO" BCE
">KuBOE", TTOMECTUB €r0 Ha IUIAaHETYy ¢ KOM(GOPTHBIMU YCIOBHUSIMU
NpokuBaHUsl. AOCYpAHOCTh 3TUX yYUYE€HUM CTAaHOBUTCS OYEBHIIHOM,
€CJIM 33/1aTh aBTOpPaM U UX MOCIEA0BaTEIsIM Hapy MPOCTHIX BOIIPO-
COB.

Bonpoc nepewiit: A st 4ero, cOOCTBEHHO, BCEMOTYIIEMY
CaMOJIOCTaTOYHOMY CYIIECTBY, KOTOpPOE HU B YeM HE HYXKIaeTc,
3TOT FEMOPPOH C YETOBEYECTBOM, KOTOPOE TOJIBKO H JIETIAET, YTO I10-
CTOSIHHO BOIOET, TpaOuT U yOUBaeT Apyr apyra?

H sonpoc emopoii. A 4T0, y 5TOr0 BCEMOT'YIIIETO CYIIECTBA
HE XBaTUJIO yMa PEUIUTh 3TU MPOOJIeMbl ellé Ha CTaJAUU TPOEKTHUPO-
BaHusA? OTCyTCTBHE OTBETOB Ha 3TH BOMPOCH! JOKA3bIBAET, YTO 3TO
BCEMOTyIIIee CYIIECTBO HE Oojiee ueM 1o yooroi (aHTa3uu Jiro-
JIef, CO37aBIIMX €ro 1Mo CBOeMy o0pasy u mnoaoobuto. Beputs B 10,
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YTO 3TO BCEMOTIYIIEE CBEPXPAa3yMHOE CYLIECTBO MOXKET OBbITh IpHU-
MHUTHBHBIM U JK€CTOKHUM, KaK IepBOOBITHBIN TUKaph, B BBICILIEH cTe-
IICHU HEJIENO U OECCMBICIIEHHO.

bosiee Toro, HeCMOTpPst Ha TO, YTO 3TO CYILECTBO OOENIaeT
JIOASIM BeYHOE OJIaXKEHCTBO B 3arpOOHOM MHpE, YTO-TO HUKTO OCO-
OCHHO HE CIIEIIUT BOCIHOJIB30BATHCSA 3TUM OOCTOATEIHCTBOM, @ CO-
BCEM Jake HA0OOpOT OYEHh MHOTHE TICEBIOYUYEHBIC OBIOTCS HaJ
pa3paboTKOl METOAOB MPOJICHUS] CBOETO OPEHHOI'O CYIIECTBOBA-
HUS Ha 3TOM CBETeE.

[TpITasick mOYEMyY-TO KaKk MOXHO JOJIbILE OTTSIHYTh MOMEHT
NOJYy4YEeHUsl BEYHOro OsiaxkeHcTBa. Jls 3TOro Jake HpuUIyManu
KPUOTECHHBIC KaMephl, TIe 3aMOPOKEHHBIE TPYIIBI BXKHBIX (C TOUKU
3pEHUs THX TTOKOWHUKOB) 0C00, OyIyT XpaHUTHCS 0 TEX MOP, MOKa
YeJI0BEYECTBO HE HAMIET croco0a BBUICUUTH UX U OKUBUTH. A BCe
MOTOMY, UTO JJaK€ camble TTyOOKO BEPYIOLINE PeIMro3HbIe (haHa-
TUKH, B TTyOMHE AYIIA COMHEBAIOTCS U MYy4alOTCsl TOM HEU3BECTHO-
CTBIO, KOTOpast 0KUJAET UX TOCIIEe CMEPTH.

Benp genosek co3man cedbe 60ra UMEHHO M3 CTpaxa CMEpTH,
U JJa)ke MOJAHNUMAsCh IO JIECTHULIE IO3HAHMSI, OH BCE MBITAETCS CO-
BEPLICHCTBOBATH CBOIO MPUIYMKY.

BMecTo BeTx03aBETHOr0 M NPUMHUTUBHOIO O0XKECTBa, Te-
nepb B MO3rax MHOTHX IICEBAOIPAMOTHBIX CyeBEpYIOIIMX (PUrypH-
PYET YK€ HEKHI, KaK UM KayKeTCsl, BIIOJIHE 'HAay4YHBIM BBICIINN pa-
3yM, obutarouuii 1100 B TIIyOMHAX BCENCHHOH, 100 B KaKOM-TO
JIPyroM U3MEpPEHHH, KOTOPBIH, MO-BUANMOMY, OT CKYKH CO3JIaJl 4e-
JIOBEKa B KaKUX-TO CBOMX HEMOHATHBIX LelsX. Ho TyT Bo3HHKaeT
JIOTUYHBIN BOTIPOC, a KTO YK€ CO3/1a)l camoro oora?

"YKu3Hp", Kak yxe ObLJIO CKa3aHO, 3TO CIEACTBUE Mpollecca
9BOJIIOLIMM MAaTE€pPHH U MPOLECC ITOT OECKOHEUeH. A KeJTaHue Mpo-
JUIUTH TO, YTO yXe€ caMo 1o cebe OECKOHEYHO, IIIyrno U OeccMbic-
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neHHo. Kaxprit uenoBek Wi )KUBOTHOE, KaK MaTepHUaJIbHBINA OHO-
JIOTUYECKHI MeXaHU3M, MOCTOSHHO BOCHPOU3BOAMUTCS TMPUPOAOH
3aHOBO U JIayke HE 0CO3HaBas TOTO, M0 CYTH, MPOKHUBAET OECKOHEY-
HOE KOJIMYECTBO "HKU3HEH" Ha OECKOHEUHOM MHOYKECTBE 00UTAaEMBIX
IJIAHET BO BCEJIEHHOM.

W HaumHas KaXIyl0 HOBYIO "KH3HB" C HYJS, OH (PU3NYECKH
HE MOXKET MOMHUTb, HU MPEIbIAYIINE )KU3HU, HU MECTO, TJI€ OH YKe
KOT'JIa-TO KWJI. DTOT HEOOBIYHBIN BBIBOJ, MO CYTH, 0OOCHOBHIBAET
Oynau3M, Kak MHTYMTUBHOE U TMOYTH HAYYHOE MHPOBO33PEHHUE C
"penHKapHanue MaTepHaIbHOTO Tea. A TO, YTO JIFOAHM, CAMHU TOTO
HE MMOHUMasl, Ha3bIBAIOT IYLIOH, TaK 3TO MPOCTO HAIIE CO3HAHUE, SB-
JISIOIIEeCss CBOMCTBOM BBICOKOOPTaHM30BAaHHOW MaTepuu, (hopmu-
PYIOIIHUMCS B Pe3yJIbTaTe BOCIUTAHUS 1 00YUCHUS U OECCIIETHO HC-
YE3a0IIero Mocie CMEPTH OpraHu3Ma.

U xot14 co3Hanue uiam "myma" co cMepThio OecclieIHO Hcye-
3aeT, 9TO HE MMeeT a0COIFOTHO HUKAKOTO 3HAYEHUS, TOTOMY YTO
OHO TaK ke chOpMUPYETCS 3aHOBO B HOBOM Tene. M 1 aToro He
notpedyeTcst H1 0ora, HU JbsBOJIA, HU BBICIIETO pasyMma. [[i1s aToro
BITOJIHE JOCTATOYHO POJUTENIEH U Me1aroroB.

CMepTh Beib TOJIBKO C TOYKHM 3pEHMsI MOKa enié HeBexe-
CTBEHHOTO YeJIOBEKa, SIBJISIETCS TpareAueu, AJig IPUPOJIbl Ke - 3TO
3aKOHOMEPHOE SIBJICHUE, MPOUCXOASAIIEe MOBCEMECTHO U TOCTO-
SIHHO, TaK K€, KaK U pOXKJeHHEe. DTO HEOTheMJIeMasi COCTaBIIAIOIIas
Mpoliecca SBOIIOLUHA MATEPHUH.

B Hamewm tene kaxayro MUHYTY YMUPAIOT ThICA4YU KIETOK. U
KKAYI0O MUHYTY THICSYHU KJIETOK POXKJIAIOTCSA BHOBB. JIWIIbL pa3ym-
HO€ OCO3HaHHE TOro (akTa, YTO CMEPTh ITO HEU3OEIKHOE CIECTBUE
Ipolecca BOJIOLNHU, TPUBEAET K TOMY, UTO OHA RPecmanem cmpa-
wume 1100€il ceoeil Heu36eCnHOCmbI0 U 0e3bICX00HOCmbIO, a
cmanem 6O0CHPUHUMAMBbCA NPOCMO KAK 00CAOHAA Heu3bdeduc-
Hocmb.
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JlocagHas, HE CTOJIBKO MOTOMY 4YTO B HOBOW JKM3HH, HE
TOJIBKO BCE HY)KHO OYJIET JIeJIaTh 3aHOBO - CHOBA YUYUTHCS TOBOPUTH,
XOIUTh, YATATh, 3aBOJUTH JIPY3€H, a CKOJILKO ITOTOMY, UTO B CIIEy-
IOIIEH KU3HHU BEPOSITHOCTh HAIIIETO TMOSBICHUS B OECKOHEYHOM BCe-
JIEHHOM Ha Tu1aHeTe 3eMisl, HACTOJIbKO HUYTOXKHA, YTO MPAKTUUECKHU
HeBo3MOkHa. Korna uenosek, HAKOHEN-TO, HOMMET U OCO3HAET JTO,
OH COBEPILEHHO IMO-APYyroMy OYJEeT OTHOCUTHCSA, KaK K JKH3HHU BO-
0011le, TaK U K KaKIOH OTIEIHbHOM )KU3HU B YaCTHOCTH.

DTO yTBEPKIACHUE MOXKET, B HACTOSAIIEE BpEMsI, MOKA3aThCA
KOMY-TO ITAHUYHBIM, TaK KaK CKOPOBb 10 MMOKOWHHUKY, CJIOBA O HEBOC-
MOJITHUMOM yTpaTe ¥ YCTaHOBKA KAMEHHBIX TJILIO HAa MOTHIIaX, OyayT
Ka3aThCs IIYNbIMU U HUKYEMHBIMH. [loTOMY 4UTO mroau, ymepiiue
WJIH TIOTUOIIINE B BOWHAX, B KaTacTpodax, B KOHIVIATePSX U ryJarax,
B CHJIy TOTO YTO MaTe€pus BeYHAa U HEYHUUYTOKHMA, CHOBA U CHOBA
JKUBYT U €CITU HE CPEJU HAaC, TaK Ha JIPYruX OOMTAEMBIX IUIaHETaX
OCCKOHEYHOM BCEJICHHOM.

JKuByT naxke 1 He 0CO3HaBasl TOTO, YTO KOT/IA-TO YK€ KU
u OyayT XuTh enié He OJuH pa3. Jlroau, ObIBIIIME paHbIe APUCTO-
tensimu, Hetoronamu, ['urnepamu CtanuHbiME, pabaMu U TATPHUITU-
SIMH, CETOJIHSI BO3MOYKHO SABJISIIOTCSl HAILIMMU JI€TbMH, BHYKaMH WJIH
MpaBHYKaMH, @ MOXET JIayke COO0aKaMH M KOIIKAMH, XOTSI HUKTO U
HUKOTJa 3TOr0 HE Y3HAET.

Ho B cuimy BeyHOCTH MaTepuu, 3TO aOCONIOTHAS HeH30exk-
HOCTb U YEJIOBEUYECTBY CO BPEMEHEM MPUIETCS IPUBBIKHYTH K 3TOMY
U TIEPECMOTPETH CBOE OTHOIICHHE K 3JI0IESIM M THPaHaM MPOILLIOTO.
N xorpa mroaM HaKOHEU-TO OCO3HAIOT, YTO OHH, MO CYTH, BOIOIOT
caMu ¢ co0oM, J00bIe KOH(MIUKTHI U BOWHBI CTaHYT OECCMBICIICH-
HBIMU.

W Torpma oTHOmIIEHHE K IMaMATH TaKHUX I'€HUAJBHBIX JIIOJCH
Kak Xpucroc uinu JIeHuH, KOTopsIe B yCJIOBUSX CJIETKA TIOYMHEBILIEH
00e3bsIHBEH CTau YTO-TO MOHSIIN U O€3yCIEUTHO MBITAINCH U KHYTOM
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Y TIPSTHUKOM BBIBECTH UYEJIOBEYECTBO Ha HOPMAJIBHBIM MyTh pa3BH-
THs, UI3MEHUTCA. [Ipon30HIET 3TO OCO3HAHWE, K COXKAICHUIO €IIIE
OYEHb HECKOPO, HO HEM30EKHO TTPOU30UIET.

IMpumeuanue. 1 nacmosawyro meopuro, Haoo nojiazams, jaem
uepes 500-1000,xomsa xomenocv 0v1 Hadeamvcs, umo panvute, Oyoym
uzyuamo 6 HaUANbHOU wiKoae. Ona OKOHUAMENbHO U HABCE20A YHUUMO-
HCUM 6cCe pelucuo3nble U mucmuuduecKue yuenu. u HEeKomopbole npu-
3HAKU C1A0020 OBUNCEHUA K INOMY, YHCE MONHCHO 3AMEMUmMb yiice ceil-
uac no HeovIBAIOMY, HO CYMU, RPEOCMEPMHOMY 6CNIIECKY PETUZUO3ZHOZ0
MpaK06eCll}l U Heesercecmea, Komopbsle 00bIuUHO cayuaromca neped CKau-
KoM npozpecca.

A ceiituac MHe 00iBHO M CTHIAHO 3a Poccuro, koTopas
OoJIbIIIe APYTHX MOTPS3NIa B 3TOM HEBEKECTBE U MPAaKOOECHUH.

Bb1600 u3 6cezo ckazanHoz2o oueHb ONMUMUCHIUYEH. Yel0-
6€K, KAK C/I0MCHEeUW Ul agmomMamuydecKuil MamepuaibHolilt 00b-
eKm, chopmuposasuiniica MUIIUOHAMU JIem IBOIIOUUN U 001a-
0arouwuil C6OUCMEOM CO3ZHAHUS, HCUCEM 6EUHO, NOCHOAHHO 00-
HO61AACb 6 ude mamepuanbhozo mena. H noamomy on Huxkozoa
He cMoicem OKOHYAMEeAbHO noOeOums Hu 001e3HU, HU CMEPMb,
MaK Kak oHU AGJIAI0MCA 3AKOHOMEPHBIMU COCMABNAIOWUMU RPO-
uecca 3801I0UUU MAmepuu.

Kcraru, uMeHHO yiydmiaromuecs, NpuOImKaroImuecs K mo-
YTH CTEPHJILHBIM, YCIIOBUS JKU3HH, 2 BOBCE HE IJIOXas SKOJOTHYE-
CKast 00CTaHOBKa, YK€ IPUBEIIU K OCIIA0JICHUIO 3alIUTHBIX MEXaHU3-
MOB U IIIMPOKOMY PACIIPOCTPAHEHHUIO CPEIU YeI0BEYECTBA aNIePrH-
YEeCKHX M PaKOBBIX 3200JICBaHUH.

IIerTasgice M30aBUTHCA OT OOHUX OOJIE3HEH, YEIOBEUYECTBO
HEn30€KHO OyAET MoayJdaTh APYrHe U HaBepHSKa O0Jiee CTpalIHbIe.

[TosTOMY IIPOUTHTH OTACIBHYIO "JKU3HB" pa3a B MOJTOPA Ye-
JIOBEK BO3MOXKHO U CYMEET, HO CTaTh 0€CCMEPTHBIM OH HE CMOMKET
HuKornaa. [loToMy 4T0 OCTAaHOBUTH HBOJOLUIO MATEPHH TPHUHIIAITH-
aJIbHO HEBO3MOYKHO.
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20. YUTo TaKoe co3HAHHE U NAMATH

Hepenko mpuxomutcs uutarth couynHeHus ¢Guiaocodos, u
OUYEHb IPEBHUX, U HE OYEHb, O COBHAHUHU, KaK O HEKOeH HeMaTepu-
aJTbHOM CYOCTaHIIMH, CYIIECTBYIOIIEH Ie-TO B OpraHu3Me, cama o
ce0e. DTO MPOUCXOAUT OT HEMOHUMAHHUSA TOTO, YTO B IPUPOJIEC HU-
Yero HeMaTepHaJbHOrO He CYIIECTBYET.

Paccmampusams uenoseueckoe cosHanue Kak 0cooyro udeann-
Hyto (Hemamepuaivhyo) cybcmanyuio, RPUHUURUATILHO OMIAUYHYIO OM
cyocmanuuu MamepuanvHoll, eCms OaHb PEUSUOZHOMY MPAKodecuio u
udeanucmuueckoil unocoduu, Komopwie AGNAIOMCA KOMHOHEHMOM
UOeO0N0ZUYeCKOUl peaKyuu, Hauaguielcs 6 KOHye 08a0uamoz20 6exka ¢
KPAxoM COBEMCKO20 KOMMYHU3IMA U ROPOMHCOAIOweill MOmMAaibHoe no-
mymuenue ymoe (A.3unoeves).

Co3nanue — 3TO CBOWCTBO BBICOKOOPTAaHW30BAaHHOW Mare-
pHUH, a UMEHHO KOPBI YEJIOBEYECKOT0 TOJIOBHOTO Mo3ra. U ero gpyHk-
IS JOCTaTOYHO MPOCTAa, OHO 3aHUMAaeTCs 0OpabOTKOM M dJeMEH-
TapHBIM CPaBHEHUEM CUTHAJIOB C OPTaHOB YYBCTB, OPraHHU3ys UX B
BUIC 00pa30B HEUPOHHBIMH CTPYKTYpaMHU. A Tak *e KOMOWHUPOBa-
HHUEM, IpeoOpa30BaHUEM U COXPAaHEHHEM 3TUX 00pa30B B MaMSTH.

[Iporecchl MBIUIEHUST —3TO M €CTh MPOLIECCH U3MEHEHUS U
npeoOpa3oBaHus 3THX 00pa3oB. Cama MaMATh HUT/IE HE JIOKAU30-
BaHa, IOATOMY UYTE€HUE MBICIEH HEBO3ZMOXKHO.

A ceilyac paccMOTpHUM, KaK MPOUCXOJUT BOZHUKHOBEHHUE U
3alOMUHAHKUE 00Pa30B B MO3T€ ¢ TOUKH 3peHus pusuku. DOTOHHI, a
MOMPOCTY OBICTPBIE 3JEKTPOHBI, UcHyleHHble COJHIEM, OTpaxKa-
I0TCSI, HAPUMEDP OT SI0JI0KA U C TTOMOIIBIO0 XPYCTAIHKaA PUCYIOT Ha
CeTYaTKe N300paKeHNe ITOTO sI0IOoKa.

3710 M300pakeHue MPEACTaBIACT COO0N KapTy rpaJueHTOB
JJIEKTPUUYECKUX MOTCHIIMAIOB Ha ceTuaTke. B mamouke (wid KoJj-
00uKe) CeTYaTKU MPOUCXOTUT HAKOIUICHHE 3JICKTPOHOB B MOJICKYJIE
POJIONMHA, CO3/1a0IIEe Pa3HOCTh AJIEKTPUUECKUX MOTEHIUAIOB, KO-
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TOpasi HAUMHAET BBIPABHUBATHCS, MIOPOKIAS IBUKEHUE DIEKTPUYE-
CKHX 3apsiI0B [10 HEPBHOMY BOJIOKHY B HEHPOHBI MO3Ta. DTH 3apsiibl
HaKaIlJIMBasiCh B HEMPOHAX CO3/1AI0T B HUX Pa3HOCTh MOTEHIINAJIOB,
YTO MPUBOAMUT K POCTY NEHIPUTOB U OOpPA30BAHMUIO JIPEBOBUIHOMN
CTPYKTYpPBI, MOJOOHOM KapTe ICKTPUUECKUX MOTEHIINATIOB Ha CeT-
YaTKe.

DTa CTpyKTypa, 4epe3 HEKOTOpOe BpeMs B pe3yjbTaTe Mo-
BTOPEHUS, MIOCTEIICHHO MPOPAcTaeT U 00pa3yeT MOCTOSTHHBIE CBS3U
C ApYTMMHU HEHPOHAMH, KOTOPBIC U MPECTABISAIOT cO00i 00pa3 s106-
goka. K 3Tol CTpyKType BHOCIEICTBUU MPUCOEAUHSIOTCS KOH-
CTPYKIIMH, 00pa30BaHHbIE €I1¢ U CUTHAJIAMH C OPTaHOB OOOHSHHUSI U
BKyca. ECTECTBEHHO, YTO 3TH MPOPOCIIME CTPYKTYPHI Pa3TUUHBIX
00pa30oB OYECHb YCTOWYHMBBI K PA3IMYHBIM BO3JIEHCTBUSM, OHU HE
pa3pyLIAOTCA 1a)Ke MPU UTATEIBbHON MOTEPE CO3HAHUS.

Mpumeuanue! Ceoiicmey mo3za K npeooPa308anUI0 U CO30AHUIO
HOBbIX 00pA306 HA OCHOBe 00PA308, COXPAHEHHBIX 6 NAMAMU, Mbl 0051-
3amwl ceoell Cnocodnocmoio K meopuecmey u panmaszuu. Teopuecmeo u
danmazua — amo nexasa popma maxoiu 6e3o0o6uonou axcu. Ho nwooasn
J0IHCH, 8 OMAUYUL OM BPABOBL, OZPAHUYEHHOU KAKUMU-MO DAMKAMU U
daxkmamu, ecezoa oezepanuuna. U umenno moil 6e32panudHoll axcu
Mbl 00A3aHBI MAKUMU OPe006bIMU COUUHEHUAMU, KAK K8AHMOBAS Me-
XAHUKA, meopusi OMHOCUMETbHOCIU U KOCMOI02Us, HPOmMusopeud-
WAUMU OUHCHIBEHHOMY 3AKOHY RPUPOObL — 6MOPOMY HAYATLY MEPMOOU-
HAMUKU.

Mo3r cOCTOMT M3 OrPOMHOIO YHCJIA HEPBHBIX KIETOK —
HEHPOHOB, 00bETUHEHHBIX B MPOIIECCE HAKOTUICHUSI HH(POPMAIIUU B
CJIIO)KHEUIITYI0 HEHPOHHYIO CETh M CIIOCOOHBIX HCITOIh30BaTh AJICK-
Tpuueckue curHaibl. Kaxxapiii HEMpOH MMEET MHOKECTBO OTPOCT-
KOB — JICHAPHUTOB, KOTOPBIMU OH COEIUHSETCA C IPYTMMHU HEUpo-
HaMH. OT CJIIO)KHOCTH M KOJIMYECTBA 3TUX COCAMHEHUM 3aBUCHUT pa-
3YMHOCTb WJIA UHTEJUIEKT UHIUBUA.
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Camu 00pa3sl peanbHOCTH (DOPMUPYIOTCS MPOPACTAHHEM
JEHJPUTOB U COXPAHSIIOTCS B MO3T€, B OTIIMYUU OT KOMIIBIOTEPHOMN
MaMsTH, A0 CaMOM cMepTu opranu3ma. MIX HEBO3MOXKHO YHUYTO-
JKUTh U TP BPEMEHHOM IMOTEPE CO3HAHUS, OHU HE NCUYE3A0T.

[TosToMy mepey4yuTh 4YeloBEeKa IMOYTH HEBO3MOXKHO, YEM
COOCTBEHHO M OOBSICHSCTCS )KUBYUECTh CTapbiX Hjeil. HoBeie nnen
no0eXTal0T TOJIBKO KOTJa BEIMUPAIOT HOCUTENHU CcTapbiX. S He na-
poM 1uraty Makca [1nanka o uaesix BeIHEC B Ha4ajo padoThI.

O6pa3Ho, MaMATh MOXHO CPaBHHUTH C OOJIBIIONW 00BEMHOM
MO3au4yHON KapTUHOW Mupa. M1 yeM MeHbIIIe 3JEMEHTBI 3TOW MO3a-
VKM, TEM BBIIIE JeTanu3anus Kaptunel. [Ipouecc odyuenus — 3to
IIPOLIECC CO3AaHUs CBSI3E€H MEX1y HEHPOHAMHU, ITPOLIECC MOBBIILIEHUS
JeTau3aluyl 3TON KapTUHBI Mupa. [ ubens wim paspylieHue, o-
HOTO WJIM JaXKe€ JECATKOB U COTEH AJIIEMEHTOB, 0Opa3yroIINX Kap-
TUHY, HE IPUBOJUT K (paTanbHBIM MOCIEICTBUSAM, TaK KaK CBSI3U 3TU
MHOTOKPATHO JyOJIMPOBAHBI U MTOYTH JIFOOO0M STIEMEHT JIETKO BOCCTa-
HAaBJIMBAETCS 110 COCETHUM.

YenoBek poxkaaeTcsi C MO3TOM, B KOTOPOM MUJUIMOHAMH JIET
SBOJIIOIMH YK€ CPOPMHUPOBAaHBI HEKOTOpbIe 0a30BbIE CTPYKTYPHI
CBSI3€ HEMPOHOB, OMPEACIISIONINE MOJICIIH CTAaHAAPTHOTO MOBEJIE-
HUS UM CTApTOBbIE MHCTUHKTHI, HEOOXOJUMBIE JIJIsl BEDKUBAHUSI TIO-
CJIe pOXKIIEHUS. A ero Kopa MpeICTaBIIsIeT COO0H CTPYKTYPY, CXOJ-
HYIO C KPOHOH JiepeBa, IJi¢ BETKaMH U JIUCThSIMU U 3alIOMUHAIOTCS
o0pa3bl peanbHOCTH, B PE3YNIbTaTe IMPOLIECCa 00YYEeHUA U 6OCHU-
manus.

N nponiecc 3TOT 0OYE€Hb MEIJICHHBIN M HEPro3aTpaTHbIi, Mo-
TOMY YTO 3HaHUS JOJKHBI, B OYKBaJIbHOM CMBICJIE CIIOBA, Rpopacmu
6 suoe 0enopumoeg. I105Tomy cuuTaTh COAEPKUMOE MaMATH WJIIU Te-
pe3anucaTh €€, Kak 3TO JIeJAeTCs B KOMIIBIOTEPE HE MOTYyUUTCH.

3anoMHHAaTh MO APYroMy, MPUPOJA, K COXKAICHUIO, HE YMEET
U 00emaHusl 3aMEHUTh MO3T AJIEKTPOHHBIM YUIIOM, KaK MEUTAIOT,
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HarpuMep, opranuzaTopsl mpoekTa "Poccusn-2045", ssustores, mo
CyTH, OOBIKHOBEHHBIM IICEBIOHAYYHBIM MHIapJIaTaHCTBOM. Teopuu
MaMsTH, OCHOBAHHBIE HA MPEIIOJIOKEHUH, YTO MO3T 3allOMHUHAET
o0pa3bl KaKUMU-TO XMMHUYECKHUMH BEIIECTBAMHU, HECOCTOSTEIbHbI
10 TOM MPOCTOU MPUUUHE, UTO BBIIIUB PIOMKY BOAKHU, YETTOBEK HAUH-
cTO 3a0bIBasl ObI Bce yTO 3anoMHMI. OJTHAKO COAEPKUMOE MaMITH
HE MCUE3AET, IaXKE €CIIU YEJIOBEK HA/I0JITO TEPSIET CO3HAHUE.

Mo3r — 3T0 HE MPOCTO KYCOK CEPOro BEIIECTBA B UEPENHOM
KOpOOKe, MO3T' —3TO e[1Hasi HEpPBHAsI CUCTEMa, B KOTOPYIO BXOJIUT
OTPOMHOE KOJIMYECTBO JAaTYMKOB, CBSA3BIBAIOLIUX €r0 C OKPYXKaro-
MM MHUPOM U HCIOJB3YIOIIMX B MPOIECCE KU3HENEATEIbHOCTH
JNEKTPUYECKUE CUTHAIBI DTO U OpraHbl 3pEHHus, OpraHbl CllyXa,
O0OOHSHUS, OCSI3aHUS.

OTHX OpraHOB COBEPLIEHHO JOCTAaTOYHO JJIsi OPUEHTAllUU B
sTOM Mupe. Henenbie 00bsiCHEHNS TICEBA0YYEHBIMU MUT DALMY TITHI]
Y )KUBOTHBIX OPUEHTAIIMEH UX B MArHUTHOM I10J1€ 3eMJIH, HE BBIIEP-
YKUBAIOT HUKaKOW KpUTUKU. OHM MOXO0XkKeE ell€ axe HE IOHUMAIOT,
MOYEMY Y KHUBOTHBIX OPT'aHbI UyBCTB MapHBIE.

ViMeHHO mapHOCTh OpraHa OOOHSHUS MO3BOJSIET KUBOTHBIM
OIYIIATh PA3HUILY B KOHIICHTPAI[UH BEIIECTB B BO3yXe U OPHUEHTHU-
poBaThCsl IO HEW B MpocTpaHCTBE. MIMEHHO mapHOCTh OpraHoB 3pe-
HUS ¥ CJIyXa MO3BOJISET CO3JaBaTh B MO3re 00bEMHBIE 3pUTEIbHbIC
U CITyXOBBIC 00pa3bl OKPYXKAIOMIEH NEHCTBUTEILHOCTH U OPHUCHTH-
pOBaThCA MPU MUTPALIMK HA JTAJTbHUE PACCTOSHHUS.

HauBHble cka3ku o nepegaye HHPOPMALUU O HAXOXKICHUH Me-
JIOHOCHBIX PAacTeHUH MEXIy MU€lamMH ¢ MOMOIIbI0 TaHIla, CBHUJE-
TEIbCTBYIOT TOJIBKO O TIIYMOCTH UX aBTOpOB. [Iuena ¢ e€ cBepxuyB-
CTBUTEJIbHBIMU OpraHaMU OOOHSHUS, HAWJET TPEUUIITHOE 10JI€ UITU
JUTIOBYIO POIIY 3JIEMEHTApHO, 0€3 BCSIKOH mojcka3ku. Ho 4ToOb1
BEPHYTHCS 00paTHO B yiieH, el Hy)XHO "3amoMHHUTB" ero 3amax. U
ITYEJIbl 3TO JENIA0T BEHTUIINPYS BO3AYX YIIbs B JIETKE.
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DNEeKTpUYECKUe CUTHAIBI C JATYUKOB (OPMUPYIOT BpEMEH-
HBIE CBA3M, B BHJIE Pa3HOCTU MOTEHIIMAIOB, OOpPa30BaHHON HAKOII-
JICHHBIMU B HEWpOHE 3apsAaMH, KOTOPbIE COXpaHSIETCs B TEUEHUU
KOPOTKOT'O BPEMEHHU U 10 Mepe HEOJHOKPATHOTO MOBTOPEHHUS, TIO-
CTETICHHO MPOPACTAIOT B BUE JACHIPUTOB MKy HEMpOHAMH, 00pa-
3ysl TOCTOSTHHBIC CBSI3H, COXPAHSIONIUECS BCIO )KU3Hb.

be3 aTuX CUTHANIOB C TaTYMKOB HE MOXET OBITh HUKAKOTO CO-
3HAHMUS U HUKAKOW MaMsITH, TOTOMY YTO HU 3alIOMHUHATh, HU 00pa-
OaThIBaTh, HM CPABHUBATH MO3TY OOJIbIIIE HEYETO.

U Tak Kak BpeMEHHBIE CBSI3H, B BUJIE PA3HOCTHU JIEKTPUUECKUX
MOTEHITUAJIOB, JOBOJILHO OBICTPO MCUYE3AIOT, 'TIEPHUO/I MOTypacnaga’
naMsTH IPUMEPHO OJHU CYTKHU, MO3TY HYXEH MepepbIB sl CHA, BO
BpEeMs KOTOPOT'O JCHAPUTHI MHTCHCUBHO PACTYT.

OTHU CBSI3U MEXKIY HEMPOHAMH MHOTOKPATHO TyOJIUPYIOTCS B
MPOIeCCe HEOTHOKPATHOTO MOBTOPEHUS U TIOITOMY THOEIh HEeHpo-
HOB OT CTapOCTH WJIM HEXBATKU KHUCIOPOJIa HE TPUBOANT K (haTallb-
HBIM TIOCJIEICTBUSM ISl TAMSTH. Pa3pylieHHbIE CBS3U MOTHUOIINX
HEHpPOHOB OepyT Ha celst COCeTHME.

N 5Tu cBsI31 MeX Ty HEHPOHAMHM Y Pa3HbIX JIFOAEH COBEPUIEHHO
pa3IUYHbIe, TO3TOMY K OJJMHAKOBBIM BBIBOJAM pa3HbIE JIOAH MPH-
XOJIAT B Pe3yNbTaTe COBEPIICHHO PA3IMYHBIX JIOTHYECKUX MOCTPOE-
Hull. B mpupo/e HeT 1 He MOXKeT OBITh IBYX MO3TOB C OJIMHAKOBBIMU
CBSI3SIMH MEX]y HEMpOHAMH, KaK HE MOXXET OBITh JIBYX JIEPEBHEB,
UMEIOIIUX a0COMIOTHO OJJMHAKOBYIO KOH(UTYpaIMIO BETBEH, a Io-
ATOMY 3aIUCcaTh BCE ATH CBSI3U HA IPYrol HOCUTEIh WM IEPEHECTH
MX Ha KaKOW-TO APYroil MO3T, HEBO3MOXHO.

[ToromMy 4TO 117151 3TOTO B APYrOM MO3re HYKHO OyJIeT COTHHU
MUJTMAPIOB IEHAPUTOB BBIPACTUTH 3aHOBO, COTJIACHO 3TOM 3alUCH.
Mo3r —3To He KOMIBIOTEP, B KOTOPOM JIOKAJIM30BaHO BCE — OIepa-
TUBHAS H JIOJTOBPEMEHHAs MaMATh, POIIECCOp, paboTaIOIINE Ha CO-
BEPILIEHHO MHOM (DPU3UYECKOM MPUHITHUIIC.

147



Anexcandp BECEAOB

Tonpko moau, cyuTaomue cedsl MCeBIOyYEHBIMU, 10 CUX
MOp 3TOTO HE MOHSJIN U BUAUMO elé JoITo He ToiMyT. iMeHHo mo-
3TOMY BCSl COBpEMEHHAas HayKa HaXOUTCS B IJTAYEBHOM COCTOSIHUH,
TaKk Kak ICEBJOYYEHbIE MPAKTUYECKU YK€ Pa3ydMIIUCh IOJIb30-
BaThCSI pa3yMoM, a IPEANOYUTAIOT OoJiee JIETKU MyTh — UCIOIIb30-
BaHME UHCTUHKTOB, KOTOPBIH HE TpeOyeT OOJBIINX 3aTPaT SHEPTHH.

IMeHHO 103TOMY OHM HE AyMas, HaCKOJIBKO 3TO COOTBET-
CTBYeT (PU3NYECKOH PEeaTbHOCTH, TYIO MOBTOPSIOT T€ HEOBLIHIIBI O
KBAHTaX U YEPHBIX JbIpax KOTOpPblE UM KOTJa-TO BOWUJIHU B T'OJIOBHI,
MOJKPEIUIsis BCIO ATY UyIlIb MaTeMaTHUYeCKUMHU (POpMyIamH.

HukTo He maér cebe Tpyma pa3oOparbcsi, B KaKOW CTETICHU
3TH (POPMYIIBI COOTBETCTBYIOT (pr3nueckor peaabHOCTH. U Kak 3T0
HHU CTPaHHO, HO CIIOCOOHOCTH K MBIIIJICHUIO OOYCIIOBJIEHA OIINO-
KaMU B paboTe Halllero roIoBHOrO MO3ra.

KomnbroTep, Hanpumep, paboTaromuii Ha JBY3HAYHOU JIO-
T'MKE, HUKOTJIa He ommbaercs, TaKk KaK COCTOSHHS €ro 3JEMEHTOB
HaMsTH — TPUTTEPOB OJHO3HAUHO orpeeneHbl. OHM UMEIOT TOJIBKO
JIBA COCTOSIHUSI: BKJIFOUEHO — BBIKJIFOUEHO, UMEHHO ITO3TOMY KOMITb-
I0TE€p HECIIOCOOEH pelInTh IPOCTEHbKYIO 3a/1auky bypuaana, ¢ kKo-
TOPOI1 JIETKO CIIpaBIIsieTCs Jake KOMHATHAs MyXa.

Jleno B TOM, 4TO HEHPOHBI HAIIIETO MO3ra pabOTarOT Ha CO-
BEpLICHHO APYIrOM IIPUHLMIIE, YeM KOoMIbloTep. HelipoHsl umeror
TBICSYHM JICHAPUTOB, KOTOPHIMH OHH CBSI3aHBI C APYTUMH HEWUpO-
HaMH, I0O3TOMY OHM MOTYT UMETh OIPOMHOE KOJMYECTBO COCTOS-
HHUIA.

To ecTh, O CyTH, MO3T —3TO aHAJIOTOBAsi CUCTEMA. A aHaJIO-
TOBBIE YCTPOMCTBA BCEra pabOTAalOT ¢ OMMUOKAMH W TOTPEIIHO-
CTSIMH, 3aBUCSIIUMH, MHOTUX (pakTOpoB, Hampumep, oT "mperda
Hynsa'. Ho iMeHHO 3TUM ommrOKkam Mbl U 00s13aHbI CBOEH CITOCOOHO-
CTBIO K O0OYYEHUIO U TBOPUYECTBY.
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KonnuecTtBO HEMPOHOB B MO3re, UCKIOYAs €CTECTBEHHYIO
yObUIb, BCIO KH3Hb OCTAETCS MOYTH HEU3MEHHBIM, TaK KaK OHU HE
UMEIOT MEXaHU3Ma JIEJICHHUS, IOTOMY YTO OHO MOCTOSIHHO HApyIIaJIo
Ob1 paboTy Mo3ra. Ho ¢ Bo3pacToM JAEHAPUTHI MOCTENEHHO TEPSIOT
CIOCOOHOCTH K "MPOpacTaHUio" M MO3T CTAHOBUTCS HEBOCIIPUUM-
YMB K HOBBIM 3HAaHHSAM. 3aTO 'MpopoclIue” B MOJIOJOCTH 3HaHUS
JIEPKATCsl B HEM OUYEHb KPEIKO, XOTsI TOKE ITOCTEIIEHHO UCUYE3aAI0T C
OTMHUPAHUEM HEHPOHOB.

[ToaTomMy YenoBeuecTBY, UTO Obl HE OCTAHOBUTLCS B Pa3BU-
TUU MHTEIJIEKTa, CTOUT M03a00TUTHCS O TOM, YTO OBl BEPHYTh B
IITKOJTBI TIAKATHI CO CJIOBAMH: "yUUTHCS, YUUTHCS U YIUThCA...", KaK
3aBellal O/IMH, BECbMa HETyTbIi YeI0BeK.

K coxanenuio B mocnennee Bpems npeodiagaet Ipyras TeH-
JICHIIMSI, @ UMEHHO 'MOJIUTHCS, MOJIUTHCS M MOJIUTHCS ' BEyIllas ye-
JIOBEYECTBO HAa3a[, K JCTPaJallii U CPEIHEBEKOBBIO. B CBs3M C BHI-
HIEU3JIOKEHHBIM, HECKOJILKO CJIOB O TAKOM ''3araJjO4HOM’ SBJIEHUH,
Kak "dexcasro". OOBIYHO MaJOTPAMOTHBIE PEIUTHO3HBIE JIOIH
000OCHOBBIBAIOT UM CYIIeCTBOBaHHE Tymu. OIHAKO C TOYKU 3pEHUS
TEOPHUH IBOJIIOLIUH, 3TO SIBIICHHUE O0OBSACHSAETCS BEChMa IPOCTO.

Kak u3BecTHO, CyIIECTBYIOIINE B HACTOSIEE BPEMS KUBBIE
OpTaHU3MBI JJI51 TaHHBIX IPUPOAHBIX YCIOBHUM SBISIOTCS ONTUMAIIb-
HbIMH. TO ecTh OMOJIOrMYECKH OHU MMEIOT BIIOJIHE 3aKOHYCHHBIN
BUJ M €CJIM MPOUCXOMAAT KaKUe-TO OMOJIOTHYECKUE M3MEHEHHS, TO
OHH OYEHb HE3HAYUTEIILHBI.

[lo MHEHHIO HEKOTOpPBIX OHMOJIOTOB, B HACTOSIIEE BpEMS
HauMHAeT mpeobsiafaTh, Tak Ha3blBaeMas, KyJIbTYpHAas SBOJIOIMS
WIM KyJIbTypHOE HacienoBaHue. Ha camoMm nerne sta KyiabTypHas
SBOJIIONMS UAET MapajljieNibHO ¢ (DU3HOJIOTHYECKOM, XOTsI OHa Io-
pazno menneHHee. [I[pu3Haky 7TOro MOKHO 3aMETHUTD J1aXe M0 TOMY,
YTO ropojckue Opojsune co0aku HayYHIINCh IEPEXOUTh YIULIBI Ha
3eNn€HBI CUTHA cBeTOdOpa, JaKe €CIIM Ha Mepexo/e HET JIOACH.
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VIMEHHO ¢ TOYKH 3pEHUS TCOPHH IBOJIIOIUN OYCHbB JICTKO M JIOTUIHO
00BsCHSIETCS U SBJICHUE "IeKaBIO".

Kakue-to o4eHb sipKHe COOBITHS WM KapTUHBI OKPYKAro-
nieii 0OCTaHOBKH, B KOTOPOH YENIOBEK JKHUBET IMPOJIOJDKUTEIBHOE
BpeMsl, TIpopacTasl 3aKperUisioTCsS B HEMPOHHBIX CTPYKTypax Mo3ra
158 MOI‘YT HaCJICACTBCHHBIMU MCXAaHU3MAMHN YaCTUYHO Hepel[aBaTbC}I
HOTOMCTBy. ECTGCTBGHHO B HOCHG,Z[YIOH_II/IX IIOKOJICHHUAX IIOTOMOK,
OKa3bIBasICh B OUCHb ITOXO0XKUX yCJ'IOBI/I}IX 148 CpaBHI/IBa}I yBI/II[eHHOG C
XPAHSAIIUMUCS B TOJICO3HAHUU (PparMeHTaMH KaKHX-TO 00pa3oB,
BJIPYT OCO3HAET, YTO OH KOT'JIa-TO YK€ 3TO BUJECII.

He ymest oObsAcHUTH Takoe "dymecHoe" sIBICHHE, YETOBEK
MPHUXOJUT K BBIBOJY O CYIIICCTBOBAHHH YETr0-TO O0ECCMEPTHOTO M
BCYHOIo, a UMCHHO - AyLin. PGHI/IFI/II/I C€CTCCTBCHHO, HOI[,Z[Gp)KI/IBaIOT
9THU 3&6Hy)KI[eHI/I$I B CBOUX KOpBICTHBIX HHTepecaX. B CBA3U C OTUM
JIOTUYHO HpeI[HOJIO)KI/ITB, YTO YEM ITO3JHEC YCIIOBCK 3aBOAUT ITIOTOM-
CTBO, TEM GOHBLHG BepOHTHOCTB nepezlatm eMy 3T0ﬁ HaCJICIACTBCH-
HOW MH(pOpPMALIUH.

[TozmHuMu OpakaMu, BO3MOXXHO U OOBSICHSAETCS PBHIBOK B
TEXHHYECKOM Pa3BUTHH €BPOICHCKON IMMBWIIN3AIMHA B OTJIUYHHA OT
OJIMYKHEBOCTOYHOM WIIH a)pUKAHCKOM, TJIe BCerIa MPaKTHKOBAIUCH
O4YCHb paHHHE Opaku, B 14 neT u nake paHsbIIle.

21. JBOJIIOIHUA pa3yma

B mporecce sBoMOLNHM, KaK HEHPEPHIBHOIO YCIOKHEHUS
CTPYKTYpPBI MaT€puu B TEUEHUU JIUTEIHLHOI'O BPEMEHHU, BO3SHHKIIO
OTPOMHOE KOJIMYECTBO Pa3zHOOOpa3HBIX OMOIOTHYECKUX OpraHM3-
MOB, TOYMHSIOIUXCS HHCTUHKTY JOMUHUpOBaHUs. CyTh 3TOTO OC-
HOBHOT'O HHCTHHKTA 3aKJII0YAETCS B TOM, YTO B CJIE€ICTBUU ACHCTBHSA
BTOPOTO Hayaja TEPMOANHAMHUKH, JTI00asi 0cOOb CTPEMHUTCS 3aHSThH
Han0oJiee BBHITOTHOE TIOJIOKEHHE, Cpeiu ceOe MOJ00HBIX.
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U B cuity AeiicTBUSI 3TOr0 MHCTUHKTA, J100asi rpyIina Wid co-
00IIECTBO KUBBIX OPTaHU3MOB, aBTOMaTHYECKH O0BETUHSAETCS B CO-
00111eCTBO ¢ MUPaMUATBLHON UepapXUdecKoi cTpykTypoii. Ha Bep-
IIMHE 3TON MUPAMUIbI BCET/Ia HAXOAUTCS camasi KpyIHas U CUJIbHas
0c00b — BOXaK, BCE OCTAJbHBIC 3aHUMAIOT MECTa B MEPApXHUU CO-
IJIACHO CBOEMY CTaTycCy, ONpPEesieMOMY B OCHOBHOM, pa3MepaMH.

Tak kak pa3mMepsl Mo3ra y oco0eil 0JHOro B, IPUMEPHO
OJIMHAKOBBI, CHJIa 1 Pa3yMHOCTh MX ONPEICSAETCS COOTHOIIEHUEM
pa3MepoB, a CJIEOBATENbHO U CIOKHOCTBIO HEUPOHHBIX CTPYKTYP
MO3ra, OTBEYAIOIIUX 32 MOTOPHBIE M acCOIMATHUBHBIE (DYHKIUU.
Ecnu cTpykTyphl, 0OTBeUarouye 3a MOTOpHbIE (PYHKIIMN KPYITHEE U
0oJsiee pa3BUTHI, YEM CTPYKTYpbI, OTBEUAIOIIUE 32 aCCOI[MaTHUBHbIE,
0Cc00b COOTBETCTBEHHO KpyIHEe U o0yagaeT Oonbiieit (hru3naeckoi
CUJIOH.

Ecnu xe mpeobiagaroT accorMaTUBHBIE CTPYKTYPBI, 0COOb
yMHee, HO ¢u3ndecku ciadee. [IoaToMy HErpel, y KOTOPBIX B CHITY
ocobeHHOCTeH cpeibl 00uTaHus OO0JIbIIE PA3BUTHI CTPYKTYPHI, OTBE-
Yaroliye 32 MOTOPHBIE (PYHKIINH, B COPEBHOBAHUSIX 10 CUJIIOBBIM BU-
JlaM criopTa - 0ery Wiy npbhKKaM, Bcerja OyayT MooeaaTh OebIX.

[Toromy yTO y GeNbIX MpeBAUPYIOT CTPYKTYpPHI MO3ra, OT-
BEUAIOIIME 33 aCCOIMAaTUBHBIC (VYHKIIMH, CPOPMUPOBABIITHECS B Pe-
3yJbTaTe MPOKUBAHUSA B O0Jiee CYpOBBIX KIIMMAaTHYECKHX YCIOBUSIX
U TpeOyromux 0ojiee BHICOKMX MBICTUTEIBHBIX CIOCOOHOCTEH s
BBDKHBaHUS. Y HUKaKue TPEHUPOBKH 3TOTO HE U3MEHAT. Tak uTo ¢
JpYroi CTOpOHBI, "BoiHY M MUp" HETp HUKOI'/Ia HE HAIMILET.

Onnako BepHEMCS K HamuM Oapanam. B mo6oii cTae mocro-
SIHHO MPOUCXOJIAT MEJKHUE KOH(IUKTHI U CTHIYKH, B KOTOPBIX Kax-
JbIA WIIEH CTau MOATBEP)KIACT CBOE MOJIOKEHUE B MEpapXuu. ITO
MO3BOJIIET MOJIOIBIM U CHJIBHBIM OCOOSIM B IPOIIECCE B3POCICHUS
NPOJIBUTaThCs BBEPX MO HEPAPXHUECKON JIECTHHUIIE, YTO aBTOMATH-
YECKHU IPUBOJUT K MOCTOSIHHOM pPOTAaLlMM "TIPaBSILEN BEPXYILIKH .
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[Tpu BcTpede ¢ Bparom, camble CHIIBHbIE 0COOU BO IJIaBE C
BOKaKOM HeE pa3AyMbIBas BCTYIarT B 60i. Ho coBcem He 11t TOTO,
YTOOBI 3aLUTUTh CTAl0, & MPOCTO B CUIIY NCHCTBUS MHCTUHKTA JO-
MHUHHMPOBAHUSA, YTOOBI [TOKa3aTh BCEM OKPY)KAIOLIUM U CTae, B TOM
4HClle, KTO €CTh KTO U IMOATBEPAUTH CBOE IOJIOKEHUE B HEPAPXUHU.

W onu MoryT noruGHyTh, HO HE OTCTYIIAT [TOKA CTask HE CIIPsI-
yercss B Oe30macHOM MecTe. TONbKO Korja crasi oKakeTcs B 0e3-
OIIACHOCTH U 3PUTEJIEHN HE OCTAHETCS, BOYKAK MOKET IPOCTO YAPATh.

Tak kak B NpHUPOJIE CAMKH BBINOJIHAIOT O0Jiee CIIOXKHbBIE
(GyHKLNHU, 4YeM caMIbl, TO IPUOPUTET B BBIOOPE MapTHEPA VISl pa3-
MHOXEHHs BCerja NpUHAUIEKUT camkamM. OHHU BbIOMparoT cebe
CaMIIOB II0 DPA3JIMYHBIM OTJIMYUTEIIBHBIM INPU3HAKaM, KOTOPBIMH
IIPUPOJA BBIAEISET CaMILla U3 OCHOBHOM Macchl. IMEHHO 1O 3TOM
IPUYMHE B IPUPOJIE CaMIIbl UMEIOT PA3JIMUHBIE YKPALIEHUsI, BPOJE
IBIITHOTO AaBJIMHBETO XBOCTA, JJIMHHOTO HOCA, KPaCHOI'O 3a/a, pas-
JUYHBIX TPeOHEN U Ipoyee.

W numeHHO 10 3TON MPUYMHE KPYITHBIE CaMIbl UMEIOT OOJIb-
110€ KOJIMYECTBO CaMOK, a BOBCE HE IIOTOMY, YTO OHH MX IPUHYK-
JIArOT K 3ToMY crutoil. CaMKH Tak k€ MOT'yT BBIOMpaTh NapTHEPOB HE
TOJIBKO IO BEJIMYMHE, HO U 10 KAKMM-TO APYTUM OTIMYHATEIbHBIM
IIPU3HAKaM, HallpuMep, M0 pa3yMHOCTH, YMEHHUIO YXOAUTh OT OIac-
HOCTH WJIM YMEHHIO MaCKUPOBAThC.

[ToaToMy B IHKOI MPUPOAE MPAKTUYECKH BCE OCOOU UMEIOT
IIAaHCHl OCTaBUTh ITOTOMCTBO, KPOME pa3BE€ YK CaMbIX XWIbIX U
OOJIbHBIX, a 3HAYUT YTBEP)KIACHUE, YTO "BBDKMBACT CUIILHEUIIHIA", B
npupoje He paboTaeT U sBisercs 3a0nyxaeHueM. [lpupoaa ncnoms-
3yeT COBEPUICHHO APYroil, BECbMa JEMOKPATUYECKHUI MPUHIIUII,
MMEHHO, 'morubaer ciabedmuii”, B MPOTUBHOM CiIy4yae Ha 3eMiie
OCTJINCh ObI TOJIBKO CJIOHBI U KUTBHI.

Bonee Toro, mpupona 6e3 coxkaleHUs KepTByeT Hamboiee
CHJIBHBIMHU, HO "TYHBIMH' OCOOSMH, KOTOpPBIC peaau3ys HMpPUHIUII
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JTOMUHHUPOBaHMsI, TMOHYT B JjpaKax, JAaBas BO3MOKHOCTb OoJiee ciia-
ObIM, HO OoJiee YMHBIM, OCTaBUTBH TOCIIE cedsi Oojiee pazymHOE
MOTOMCTBO.

YenoBeueckoe OOIIECTBO HE SIBISETCS KAaKUM-TO HUCKIIIOUe-
HHUEM, B HEM I[GﬁCTByGT TOT K€ MPHUHIUII JOMUHUPOBAHUS, TUIICP-
TpoupoBaHHBIN MOKA emI¢ TOBOJLHO HECOBEPIICHHBIM U TIPUMHU-
TUBHBIM pazymMoM. Camble NMPUMHUTHUBHBIE 0COOU, PYKOBOJCTBYIO-
muecs B )KU3HU YUCTO KUBOTHBIMH NPUHIOUIIAMU, O6BI‘-IHO JOOCTU-
raroT BBICOKOTO MOJIOXKEHHUS B OOIIECTBE, TaK KaKk UM HUYETO He
CTOUT MEPECTYNUTD Yepe3 JIF000ro, CTOSIIEro Ha UX MYyTH.

OHHU MPEKpacHO YMEIOT MOJABIATH €€ TOBOJBHO CIAOBIMA
roJI0C COBECTH U HE 00paliath 0co00ro BHUMAaHUS Ha KaKUE-TO MO-
PAJIBbHBIC 1 HPABCTBCHHBIC IPUHIUIIBI. HOBTOMY CaMO€ BBICOKOE I10-
JIO’)KEHUE B OOIIIECTBE, TIOKA KaK MPaBUIIO, 3aHUMAIOT CaMbIe TIPUMHU-
TUBHBIC U 6eCHpI/IHL[I/IHHBI€.

22. NHCTHHKTBI U MbIIILJICHHE

[Ipexne yeM HayaTh Pa3roBOpP O MBILIUIEHUH U CO3HAHUH,
HYXXHO eII€ pa3 3aMEeTHUTh, YTO B IIPUPOJIEC HET MeCTa KaKUM-TO MH-
CTUYECKUM M CBEPXbECTECTBEHHBIM SIBICHUSM, B HEil BCE TIPONCXO-
JUT B COTJIACHH C TPOCTHIMH (U3MUECKUMHU 3akoHamu. [Ipuponma
IpoCTa U Jaske B HEKOTOPOH CTETIeH! MPUMUTHBHA, M 9YTO ObI IIOHSTH
9TO, HAYHEM C CaMbIX MPOCTHIX Beme. Mbl He OyzaeM yriayOnsaTbes
B 1e0py OpraHMYecKoOil XUMHM U OMOJIOTHH, a TIONPOOyeM MOHSThH
NPUPOY HAa MPOCTEHBKUX MPUMEpPaXx.

JlonmycTHM, YTO MBI UMEEM B PACIOPSHKECHUU JIECATOK IpO-
CTBIX OpPraHU3MOB, Hampumep, yepBeil. Kaxplii uepBb uMeeT npu-
MHUTHUBHBIN T71a3, B BUJIe HEPBHOTO OKOHYAHMSI, YyBCTBUTEIHFHOTO K
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CBETY, PacroJIO)KEHHOTO B SIMKE Ha ITEpeHEM KOHLIE TynoBuIna. Hu-
KaKoro M300pakeHus OH, KOHEYHO, CO37aThb HE MOXET, HO Pa3Jiu-
YUTBh I'/I€ CBETIIO, & 1€ TEMHO €MY BITOJIHE O] CHILY.

VY Hero ecth Tak k€ MPUMUTHUBHBIA HEPBHBIN y3€J1, COCTOS-
M U3 Iapbl AECATKOB HEUPOHOB, YIPABISAIOIMIMN APOU MBI, HA
OCHOBE CHUTHAJIOB TJa3za. [IpeacTtaBum i POCTOTHI, YTO COBEP-
LICHHO CIIy4ailHO, B pe3yjbTaTe MyTalui, y IIATH 4YepBEH HEPBHBIC
BOJIOKHA, MOAXOAAT K MBIIIIIAM HaIpsIMYIO, MapajuiesibHoO, a y JpY-
TUX ISTH, BOJIOKHA MEepeKpenieHbl. To ecTh MATh YepBE, Kak U Bce
JKUBOE, OYJIeT TYIIO IBUTaThCS Ha CBET, a JPYTUe MATh, TYMO MOIMO0J-
3yT B TEMHOTY.

B pesynbpTaTe pasnuM4HOro MOBEIEHHUS, YEPBH, BBINOJ3IINE
Ha CBET, OyAyT OBICTPEHBKO ChEICHBI, & T€ YTO MOTIOI3TU B TEMHOTY,
octaHyTcs kuBbL. Hy, eciii U He Bce TO, BO BCIKOM ciydae, 00Jib-
mUHCTBO. OCTaBIIMECS B )KUBBIX IPUHECYT TOTOMCTBO, B KOTOPOM,
€CTEeCTBEHHO OyAyT mpeobiagath 0coOU ¢ MepeKpelieHHBIMH HEPB-
HBIMH BOJIOKHAMH U KOTOpPBIE BCera OyAyT yrnoi3aTh B TEMHOTY.

B xaxnom mocneayromemM NOTOMCTBE ATOT MpHU3HAK Oyner
3aKpEIUISATHCS U, B KOHIIE KOHIIOB, BCE U€PBH Beeria OyayT yrnoia3aTh
B TEMHOTY. BOT NpuMepHO Tak BOZHUKAET UHCTUHKT.

WHCTUHKT — 3TO cTaHIapTHas MOJIENb IMOBEACHHS, OTpabo-
TaHHasl ¥ OTTOYEHHAs IMPOLIECCOM IBOJIIONHH. JIF0OOBH K OIIMKHEMY,
HaIlpuMep, 3TO TOXE MHCTUHKT - MHCTUHKT NPOJOJDKEHHUS poja.
Ecnmu pomgurenu B mpupoae OpocaroT MOTOMCTBO Ha IMPOU3BOI
CyIb0BI B MIIQJICHUECKOM BO3pacTe 0e3 3aIUThI, TO OHO HE JOKHUBET
JI0 B3pOCIJIOr0 BO3pacTa M HE OCTABUT CBOETO MOTOMCTBA. To ecTh
PO Ha 3TOM MOKET 3aKOHYMUTHCS.

Tak BOT B pe3yJIbTaTe 3BOIIOLHUHA CMOTIJIA BBIKUTH TOJBKO T€
BH/IbI )KUBOTHBIX, KOTOPBIE 3a00THUITUCH O TOTOMCTBE JI0 "' COBEPIIICH-
HosieTust . Buabl, B KOTOPBIX 3TU Ka4yeCTBA UTHOPUPOBAIUCH U HE
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3aKPEIUISUINCH, POCTO HE BBIKUJIM U B HACTOSIILIEE BPEMS HE CyIlle-
CTBYIOT. XOTS U 3[1€Ch €CTh CBOM HIOAHCBI.

A Teriepb BO3bMEM 00JI€€ CIIOKHBIN OpraHu3M, C MO3TOM yKe
COTHU B JB€ HEHPOHOB, KOTOPBIMA YK€ MOMKET <«MbICIUTH». [Ipen-
CTaBbTE, UTO OH BUJIUT MHUIIY, KOTOPYIO MOKHO IMMOWMATh ABYMsI CIIO-
cobamu. JInbo nepedexarb HAIPAMYIO Yepe3 OCBEHIEHHOE MECTO U
CXBaTHTh, THOO0 JIJISl TOTO XK€, MOJAKPACTHCS B 00X0/1 IO HEOCBEIIEH-
HOMY MECTY.

[TepBbIii BApUAHT YpEBAT TEM, UTO KOT/1a OXOTHHK BBIMAET HA
CBET, IHIIA €r0 YBUAUT U MOXKET yCHeTh yapaTh. K Tomy ke u cam
OXOTHUK PHUCKYET, BBIXOJS HA CBET - €r0 TOXKE MOTYT CXBaTUTh U
COXpaTh APYrUe OXOTHUKH.

Bo Bropom BapuanTe, 1oka oH Kpaa€Tcs o TEMHOTE, MUILA
TOKE MOXKET yOexarh min e€ KTo-To Apyroit coxxpér. Ho 3aro srot
myTh Oe30MacHee, OXOTHHK, IMTYCTh JaKe ¥ TOJOHBINA, HO XOTh B JKHU-
BBIX OCTAHETCH.

Jpyrumu cioBaMu, pelieHrue B pe3yabTaTe MBIIUICHUS HIIN
CpPaBHEHHUsI ABYX BapUaHTOB JCHCTBUS, MOXKET ObITh, KaK MPaBUIIb-
HBIM, TaK ¥ OIIMOOYHBIM. B mepBom BapuaHTe ecTh Oosbliasi Bepo-
ATHOCTb MOTMOHYThH, @ BOT MOCTYNUTh TaK, KaK IpeajaraeT HH-
CTHHKT - OoJiee pa3ymHo. ITHCTUHKT — 0e301mmnboueH, TaK Kak OH pe-
3y/IbTaT MHOTOJICTHEH SBOJIOINH, WHAYE XWIIHUKA HE yMeENU Obl
MOAKPaJAbIBATHCS.

[TosTOMY BCE KHMBBIE OPraHU3Mbl M YEJIIOBEK B TOM YHCIIE,
MPEANOYUTAIOT HE MBICIIUTB, a IPOCTO CJIEA0BATh MHCTUHKTAM, TO
€CTh KaKMM-TO CTaHAAPTHBIM MOJEISAM MoBeaeHus. Tem 6osee uTo
TSl MBINIJICHUS (CpaBHEHUS) TpeOyeTcst OpaboTaTh MO3TaMH, a 3TO
TpeOyeT yCHIni U, COOTBETCTBEHHO, 3aTPaT YHEPIUHU.

Kak mMpl BUIMM, caM mpouecc MbIIUIEHUS — 3TO, MO CYTH,
HAXO0K/IEHWE HECTAHJAAPTHOIO PEIICHUS, B KAKOW-TO CUTYalluH, WIH
POCTO, OAHANBHBIN MPOLIECC CPABHEHUS U 3alIOMIHAHMUS.
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U korma HEKTO yTBepskaaeT, uro popmyna E=mc? nepepHa,
MOJIABJISIONIEe OONBIIMHCTBO HAYMHACT €r0 CMEIINBATH C TPS3BIO.
BogBce He MoTOMY, YTO OHU IPHIIUTH K 3TOMY B Pe3yJIbTaTe MBIIILIC-
HUS, a MMPOCTO MMOTOMY YTO BOCIIOJIB30BAIMCH CTaHIAPTHBIM METO-
oM riepebopa Tex 3HaHWI, KOTOpble ObUTM BOUTHI UM B TOJIOBHI B
IIKOJIaX U MHCTUTYTaX. Vnu 1Mo CyTH, HUHCTUHKTOM.

DTO0 HAMHOTO TPOIEe U HE TpedyeT 0coOOro YMCTBEHHOTO
HanpspKkeHus. Hudero mioxoro B 3TOM MOBEJCHUH HET, Pa3Be KpoMe
TOTO, YTO OHO Y€ HE MpEeJIojiaracT HUKaKoro JaJIbHEHUIEro pas-
BUTHsI. A Temepb HECKOJBKO CJIOB 00 OCO3HAHWU COOCTBEHHOTO 1.
JIro0oit opranusm, naxe He 00IaTarOIINi pa3BUTON HEPBHOM CUCTE-
MOH, caM ce0s KymaTh He OyAeT, TOTOMY KakK OIIyIIaeT ceOs eau-
HBIM LIEJIBIM.

Opnnako, omryiieHne ceds Kak IeIoro OpraHu3mMa, emié Heio-
CTaTOYHO JUISI OCO3HAHUS ce0sl KaK MHAUBUIYATIbHOCTH WU JIMYHO-
CTH, MHAYE BCE )KUBOTHBIE OBUIM OBl JIMYHOCTSIMU M COCTABHIIN OBI
OTPOMHYIO KOHKYpEHIMIO uenoBeky. [IpeacraBpTe TONBKO cebe
TUTPA WIH Jake CO0aKy C HHTE/UICKTOM YeJIOBEKa.

K Hamemy c4acTbio, 3TO BO3MOXHO TOJBKO B pE3yiIbTaTe
0OyYeHHUs M BOCITUTAHUS HA OCHOBE, TaK Ha3bIBAEMOM, BTOPOI CHUT-
HaJBHOM CHUCTEMBI. A JIJISl 3TOTO HY)KEH JJOCTATOYHO OOJIBIION MO3T,
KOTOPBI MOT TIOSIBUTHCS Y YEJIOBEKA, B PE3YyIbTATE IBOIIOIIMOHHBIX
U3MEHEHUN B M3MEHSIOIIUXCS TPUPOIHBIX yCIOBHsIX. JKUBOTHBIE
XOTb M HE UMCIOT TAaKOT'0 MO3Ta, HO TaK K€, KaK M YEJIOBEK CIIOCOOHBI
K 00y4eHuto. M XOTs1 OHM MONB3YIOTCS I OOIIEHUS HEKOTOPBIMH
3BYKaMH, HO UX HEJIb3s Ha3BaTh S3BIKOM, IIOATOMY OOyUYEHHUE Y JKH-
BOTHBIX MPOMCXOJUT HAa OCHOBE MHCTUHKTOB — 3TO CaMOOOydYeHHUE
MOJIpayKaHUECM.

YeoBeuecKUH OeTEHRIII, BOCOUTAHHBIN B CTa€ >KUBOTHBIX U
KUBYIIUN B HEW JOCTATOYHO JTUTEILHOE BPEMs, TaK KE HAYUUTCS
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BCEM IpHUEMaM OXOThI U MOBEIEHUS CPEIH KUBOTHBIX, HO B Jallb-
HEHIIeM yXe HUKOT'/1a HE CMOXET 0OCO3HATh ce0sl TIMYHOCTHIO. Y JKU-
BOTHBIX HAYHCTO OTCYTCTBYET YyBCTBO CTpaxa, 3aTO XOPOILIO Pa3BUT
WHCTUHKT TUCTaHIMpOBaHus. JIr000i )KMBOI OpraHu3M BCerja cTa-
paeTcst IepKaThCs OT APYTUX HE POACTBEHHBIX €My OpraHNU3MOB, Ha
onpeAenéHHON TUCTAHIINK, OCOOCHHO €CIIA ATOT OPTaHU3M TOPa3/I0
0O0JIBIIIE €T0 TI0 pa3MepaM. Y BBICIIUX KUBOTHBIX 3TOT HHCTHHKT J[0-
BOJIBHO CIIOKEH.

OHU MOTYT OIIpeNIeNsTh CTENEHb OMAaCHOCTH, B 3aBUCUMOCTHU
OT 00pasa >KHBOTHOTO M ero BennuuHbl. Ho 310 He cTpax. Kocyns
yIMpaeT OT remapia He MOTOMY, YTO OOUTCS ObITh ChEACHHOMH, a
IIPOCTO B CHILYy MHCTUHKTA. [loToMy 4TO Te 0coOu, KOTOphIE HE Y-
payu, JaBHBIM-IaBHO OBLIN ChEJCHBI M TOTOMCTBA HE OCTABUIIH.

Kak Tonpko remapj u3-3a yCTaIOCTH MPEKPATUT MPECIIEI0-
BaHUE, TYT e OCTaHOBUTCS U Mpecieayemas xkeprea. U yxe uepes
JIECATOK CEKYHJ] OHa OyJeT MUPHO MacTUCh, He oOpalas Ha Hero
0c000r0 BHUMAaHHS.

WHCTUHKT TUCTaHIIMPOBAHUS €CTh U Y XUIIHUKOB. Eciiu BbI
HEOKUJAHHO TMOSIBUTECh Ha HEOOJIBIIIOM PACCTOSHUU JaXKe OT Chl-
TOTO TUTPA, OH MMOCUUTAET ATO arpeccuell u HanaAET He pa3lyMbIBas.
Ho ecnu 510 paccTosiHue Oyaet 60JbIe HEKOTOPOTO KPUTHIECKOTO,
OH MPEANOYTET HE3AMETHO YIaTUTHCS.

W3 mpoCThIX MHCTUHKTOB TaK ke OepyT HAa4alo, ¥ MpaKkTuye-
CKH JTIFOObIE HPaBCTBEHHBIC MPUHIUIIBL. Bo3bMEM, Hampumep 3a00Ty
o moToMcTBe. [louemy Bce JKUBOTHBIC 3a00TITCS O CBOUX JIETEHBI-
max? MosxeT ObITh 3TO UM BHYIIWJI rocob? J[a, HEeT, KOHEYHO, 3TO
CJIEICTBUE IEUCTBUS TPOCTOTO MHCTUHKTA.

Ecnu ponurtenu He ctaHyT 3a00TUTCS O CBOEM IMOTOMCTBE, a
OymyT Opocath IETEHBIIICH Ha TPOU3BOJ CYABOBI Cpa3y MOCIE POXK-
JEHUS, TO €[1Ba JIU UX POJ MPOAOKUTCA. Bee oHM moka GecrioMori-
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Hble OyAYT CheJCHBI U PO Ha 3TOM Ipekparutcs. Ho korma poau-
TeIu 00y4aloT M ONEKAaroT IETEHBIIEeH 10 B3POCIOro Bo3pacra, TO
UM JIer4e BBDKUTH U B CBOIO OYEPEIb IMPUHECTH CBOE MOTOMCTBO,
KOTOpO€ OyJeT MOCTYyNaTh TaK Xke.

A cie0BaTeNbHO TAaKUE YEJIOBEUECKHUE KAadecTBA, KaK MO-
pajib ¥ HPAaBCTBEHHOCTb TaK e OepyT Hadaio U3 OOBIYHBIX WH-
CTHHKTOB, @ BOBCE HE OT KaKOT0-TO MU(UYECKOT0 CYyIIecTBa, BIIO-
KHBILIETO, SKOOBI 3TH MOHATHS B CO3HAHHE YEJIOBEKA.

JIrogu, He MOHMMAs TaKOM MPOCTON 3aBUCUMOCTH, COUUHSIOT
CKa3K{ O pa3yMHOCTH MPHUPOABI, KOTOPOHl y HE€ HUKOr1a He ObLIO.
B npupone Bce nmpoucxoaut ropasao npoie. [louemy, Hanpumep B
IPUPOJIe HE BCTPeUaroTcs Oelble TUTPBI, HO 3aTO MOJIHO OEIbIX MeJI-
Beei? Jla moTomy uTo OGenblif TUTP HE CMOXKET BBDKUTH B YCIOBUSX
caBaHHbl. OH CJIMILIKOM 3aMETEH U HE CMOXKET NOJKPACThCS K J10-
6brue. OH mpocTo YMPET C rojofy, TaK U HE OCTaBUB IOTOMCTBA.
Takas ke cuTyalus u ¢ MeaBeasIMU. VX [IBET onpenessaeTcs Cpenou
oOuTaHus.

[TpuBeny emé mpocToit mpuMep ¢ KoJoHueH OakTepuii. Ecin
B vaiky [leTpu comepkaniyro nuTaTeIbHYIO Cpey ¢ KOJIOHUEHN Ka-
KHUX-JINOO OJTHOKJIETOYHBIX, KallHYTh KaIUII0 CaxapHOTO CHUPOIIa, TO
yepe3 mapy MHUHYT B 3TOU Karuie codepyres Bce Oaktepuu. [Ipuaém
caMbl€ KPYIIHbIE OKaXyTCs B CaMOW cepenuHe 3Tou Karm. Hukro
U3 MCEBIOYUYEHBIX, KOTOPBIX 5 CIIPALIMBAJl, HE MOT OOBSICHUTH, KaK
OHM 3TO JIENAIOT.

[TpakTryecku Kak Oe3rpaMOTHBIE OOBIBATEIH, OHU HECIIU Ka-
KYIO-TO YYIIb O TOM, YTO OaKTepuH, NMPHU IBUKEHUH CIy4dailHO MO-
najasi B CUpOII, epecTaroT ABUraThes. [loromy 4ro Tam mMoa sHep-
rusi MUHMMaJIbHA. XOTs HAa CaMOM JieJie OHa TaM MakcumaibHa. U
3TO IIPU TOM, YTO Y OAHOKJIETOYHBIX HET HUKAKUX OPraHOB OCSI3aHMS
Wi 0OOHSHUSA, M TeM 0oJiee HUKAKUX OpraHoB JABMKeHUsS. C TOUKH
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3peHUsI HACTOAIIECH TEOpHUH, OOBsICHEHHE AToro '(eHoMmena" aie-
MEHTapHO.

Kanns cupomna nmox neiicTBUeM BTOPOro Hauala, pacTBOpS-
€TCs ¥ TIOCTENEeHHO pacmupsieTcs. Ha MeMOpaHe KJIeTKH, MOMaBIIeH
B 30HY €€ JIeiCTBUS, BOSHUKAET OCMOTHYECKOE JJaBJIeHUE, 00yCIIOB-
JICHHOE DPA3HOCTHIO KOHIIGHTpPALMH CHUPOIA CHApYKU M BHYTPH
KIIETKHU.

[Tpu >TOM BO3HUKAET MOTOK MOJICKYJ caxapa, HalpaBJICH-
HBI CKBO3b 000JI0YKY BHYTPh KJIeTKU. Ho Tak Kak ¢ MpOTHUBOIO-
JIO)KHBIX CTOPOH KJIETKH OCMOTHYECKOE JIaBJIEHUE pa3IU4aeTcs, TO
B pe3yJIbTaTe 3TOM pa3HOCTH AABJICHUH, KJIETKAa HAYMHAET IBUTAThCS
B CTOpPOHY Oonibleil koHueHTpauuu cupona. Korna kierka noctu-
raeT CepeMHbI Kalljiu, KOHIICHTPAIHUS BIPABHUBACTCS M IBIXKEHUE
MPeKpaIaeTcs.

[TpumepHO TakuM ke 00pa3oM OOBACHIETCS U XaOTUYECKHMA
3Ur3aroo0pa3HbIi MoyieT UM Oer HaCeKOMBIX. Y HUX MPAKTUYECKH
HET MO3Ta M MOYTH HET HEPBHOH CHUCTEMbI, IOITOMY HACEKOMBIE
MPEACTABISIIOT CO00# MPOCThIe OMOPOOOTHI, PYKOBOJICTBYIOIIHUECS
TOJIBKO JIUIIb CUTHAJIAaMU C OPTaHOB OOOHSIHMSI, UYyBCTBUTEIBHOCTh
KOTOPBIX MPOCTO MOpa3UTENIbHA.

CBonMH ycuKaMu (OpraHamMe OOOHSIHHS) OHHM Pa3IHYaroT
HUYTOXXHYIO Pa3HUILYy B KOHIICHTPAIIMH MOJICKYJ MHUIIA B BO3IyXeE.
W ecnu ckaxem, cripaBa OT HACEKOMOTO 3arax CHJIbHEE, TO KPbUIO
WJIA HOTM HACEKOMOTO CO CTOPOHBI O0JIbIIeH KOHIIEHTPAIIUH 3araxa
IPOCTO HAYMHAIOT JBUTATHCS MEUIEHHEE U HACEKOMOE MOBOpAYH-
BaeT B CTOPOHY OOJIbIIECH KOHIIEHTPAIIUH.

Ho Tak kak Bo31yX Bce BpeMsl IepeMelnBaeTCs IBHKEHUEM
BO3/lyXa, CUTHAJbI MOJTyYaeMble MBIIILAMUA OT OpraHOB OOOHSHUS
XA0TUYECKU U3MEHSIOTCS U B COOTBETCTBHH C HUMU XaOTHUECKH U3-
MEHSIETCS U HarpaBiieHue nojiéra win 6era. Ho He cMOTps Ha 3T
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3Ur3arv, HacCeKOMO€ B KOHIIE KOHIIOB 0053aTEIbHO MPUIETUT WU
MPUOCIKUT K TIHIIIE.

W Tak kak Bce, TaK Ha3bIBAEMBIE, JKUBBIE OPTaHU3MBI SIBIISFOTCS
00BEKTaMU MaTEepPHAILHOTO MUPA, UX MMOBEACHHE TAK Ke TOJYMHEHO
NpUHIKIY oObeAuHEeHUs. Menkas phIO€IiKa, HampuMmep, Bceraa
00BeAMHSIETCS B CTAI0, IOTOMY YTO CTasl, BEAET ce0sl KaK caMOCTOs-
TeNbHBIA 00BEKT, UMEIONINI OYeHBb OOJBIINE Pa3MEPhI, 8 XUITHUKA
HUKOTJ]a HE HAaMaIaloT Ha TO, YTO MPEBBIIIAET UX Pa3MEPHI.

XUUTHUKY OOBIYHO CTapalOTCs 0TCEYb HEOOBIIYIO TPYIITY OT
OCHOBHOM Macchl ¥ TOTOM JIOBAIT UX nooanHouke. K Tomy ke craei
HaMHOI'O JIerdye McKaTh nuily. MexaHu3M Moncka BechbMa IpPOCT.
Pb10ku ¢ kakoif-mub0 CTOPOHBI CTau, YyBCTBYS 3amax MHILHU, PE3KO
MOBOPAYMBAIOT B €r0 CTOPOHY M X JBUKEHHUE BOJTHOBBIM MEXaHU3-
MOM IepeaacTcsi CO CKOPOCThIO 3BYKa B BOJIE, Ha BCIO CTal0, KOTOpast
MOYTH MTHOBEHHO IMOBOPAYMBAET B Ty € CTOPOHY, CO3AaBasi y
HAWBHBIX MCEBAOYUYEHBIX HILTIO3UIO MEPEAaul CUTHAIA OCTAIbHBIM
0C00sM.

[IpumepHO Tak ke cTasg pearupyer Ha xuniHuka. Korma xui-
HUK OTCEKaeT HeOOJIbIIYIO TPYIITY, OHA PE3KO YXOJIUT B CTOPOHY, a
0CcOo0M CO CTOPOHBI OCHOBHOI MAaccChl, yXO/sl B TPOTHUBOMOJIOKHYIO
CTOpPOHY, 3aCTaBJISAIOT Ty/A K€ MOBEPHYTH U BCIO CTAlO.

A Tenepb e HECKOJIBKO CJIOB O BeuHO ku3HH. [lomasis-
IOIasi Macca MPOCTHIX OOBIBATENEH CUUTALT, YTO y HUX €CTh AyIIa.
W nporienToB 9013 HUX COBEPIIEHHO YBEPEHBI B TOM, YTO 3Ta camast
JIyIlia MOCTOSTHHO ¥ HEMPEPBIBHO MEPECEIISIETCS] B HOBOE TEJIO U KU-
BET BeuHo. Ho camoe 3a0aBHOE B TOM, YTO Jyllla 3Ta HUKOMY U HE
JUISl YeT0, COOCTBEHHO U HE HY’KHA.

A 3adem oHa? Ecnu Obl B HEl COXpaHSIUCh KaKkue-HUOYIb
OCTaTKH 3HAHUH, TOT1a MOHATHO. Ponuiics peGEHOK, momydns oopa-
30BaHHYIO YUYy U HAT€ BaM - TOTOBBIM akageMuK. OJJHAKO KaXK bl
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HOBOPOXXJIEHHBIN BBIHYXKJEH YYUTHCS TOBOPHUTH, XOJIUTh, NUCATH,
YUTATh... BCIO )XKU3Hb NPUXOIUTCS BCEMY YUUTHCS.

BoT u BBIXOIUT, UTO HET HUKAKOM AYIIH, @ €CTh MPOCTO CO-
3HaHUE, KaK CBOMCTBO OpraHn4eckor marepu. )Ku3Hp - Kak cief-
CTBHUE HBOJIIOIIMU MaTEPUU B CHITY POCTHIX 3aKOHOB TPUPO/IBI, & CO-
3HaHHE, KaK €€ cBOMCTBO. M Hala )u3Hbp —3TO HE KaKOW-TO yJay-
HBII U peIyaiinii ciydaid, a caMasi HacTosIast HeM30EKHOCTb.

DT0 IPOCTO OYEepeaHOE 3BEHO B OECKOHEUHOM IeTH POXKIe-
HUW U cMepTeld. Mbl Hen30eKHO "KUBEM' OECKOHEYHOE MHOYKECTBO
pa3, TOJIBLKO MBI HUKOT/1a HE Oy/1IeM ITOMHHUTH KEM MbI OBLITH B TIPE/IbI-
JYIIAE KU3HU U KKl pa3 Oy/leM YYUTh BCE 3aHOBO M CUUTATh,
YTO HaM CTPAIIHO MOBE3JI0, YTO MBI POJIAIIUCH.

Bonee Toro, B cuiny HEM3MEHHOCTH 3aKOHOB MPHUPOIBI AJIs
10001 TOYKH BCEJICHHOM, MBI MOKEM MHOTOKPATHO POXKIIATHCS T/Ie
YroJHO M K€M YTOJIHO, B JIIOOOH CcTpaHe W Ha 000 U3 OeckoHeu-
HOTO MHOKECTBA IUJIAHET, HA KOTOPBIX CYIIECTBYIOT MOAXOJSIINE
YCIJIOBHS IJIs CYILIECTBOBAHUSI OPTaHUYECKUX MOJIEKYI.

W naBepHoe, Bcerna Oyaem cuuTaTh, 4YTO IUIAHETA, HA KOTO-
poit MBI KMBEM, SBISETCS MCKIIOUYCHHEM U OyJeM TrajaTh, Cylle-
CTBYIOT JIK BO BCEJICHHOM Apyrue oOMuTaeMble riianeTsl. M korma Mel
CMOYKEM TMOJIETETh Ha HUX, Mbl HalJIEM TaM COBEPIIICHHO TaKUX XK€,
Kak U Mbl, oburateneil. Jla u mimaHeTsl OyAyT MOXO0XH APYr Ha
Jpyra, MOYTH KaK JIBE KaIlju BOJBI. ..

*k%k

W B 3akimroueHne HECKOJIBKO CIIOB O si3bike. Kak yxe Obu1o
CKa3aHO BBIIIE, MO3I — 3TO IPEBOBHUIHASA CTPYKTypa MPOPOCIIHX B
HEM 3HaHMH. M Tak kKak B mpupoje He ObIBaeT JBYX OJMHAKOBBIX
MO3IOB, TO K OJUHAKOBBIM BBIBOAAM JIFOIU NPUXOIAT B PE3YJIbTATE
COBEPILECHHO Pa3HbIX JJOTHYECKUX MOCTpoeHUH. [103TOMY 3a4acryto,
Jla’ke TOBOPAIIME HA OJTHOM SI3bIKE JIFOAM, OCOOCHHO MOJUTHKH, HE
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HNOHUMAIOT ApYr Ipyra. To ecTb SI3bIK — 3TO CHUCTEMa MBIIUICHMUS,
OCHOBaHHasl HE TOJIbKO Ha JIOTWKE, HO U Ha Pa3HbIX 3HAUYEHUSX I0-
HATHHA. DTUM O0BSICHSETCS TPYAHOCTh IIEPEBOJIA C OHOTO S3bIKA HA
JpYroii.

Xopouui epeBoJYMK He TOJIBKO JOJKEH 3HATh, HAIpUMED
PYCCKHE M aHIJIMICKUE CIIOBA, OH JOJDKEH YMETh JyMaTh Ha 3THX
s3pIkax. FHaue npu nepesBone TepseTcs BCIKUM cMbICIL. [IceBnoyué-
HbI€, HAIIpUMED, JUIsl COXPAHEHMsI CMBbICIIA MIOJIb3YIOTCS TaKUM CIIe-
HU(PHUUECKUM SI3BIKOM, KAK MaTEeMaTUKa, TJ€ MPUHATO OJHO3HAYHO
OIpEeNeNATh NOHATHS.

CumBou R, HarmpuMmep, B HEH Bceria 03HavaeT paanyc, CUM-
BoJ F —cwmity. Ho 1 3T0 He Becerna rapanTupyeT TOYHOCTb [IEPEBOIa
CMBICIIa, TaK KaK MaTEMaTUKOH, KaK W JIOOBIM JIPYTUM SI3BIKOM,
MOYKHO HamucaTh U (PaHTACTHYECKUH pacckas.

W mosToMy B 11000M 0OIIECTBE, MEXKIY JTIOABMH, TOBOPS-
VMU Ha Pa3HBIX SA3bIKAX, pa3HOTIACUS U KOH(IUKTHI IIPOCTO HEM3-
6exHbl. Y yTOOBI H30eKaTh KOH(MIUKTOB MEXKly CTpAaHAMH, YeJIOBE-
YeCcTBY NPUAETCS EPENUTH B OyAyIeM Ha €UHBIHN A3bIK OOIIEHUS U
€IMHYIO CUCTEMY MBIIUIECHUS.

DT0 3aKOH IPUPOABI U OT HETO HUKYJA He AeThes. B mpoTus-
HOM clly4yae, BOMHBI HUKOT1a He npekpararcs. B uctopuu 6s11 mpo-
o0pa3 takoro obmectBa — 310 CCCP. MHOXeCTBO HAIlMOHATBHO-
CTEH U HApOAOB XKWJIM B MUPE U COTTIACUM U 1K€ MUJINLIMOHEPH] HE
HOCHJIH € c000i1 opyxusl.

[IpaBaa 310 OOIIECTBO OBUIO CO3AAHO CHIIOBBIM METOJIOM,
IIPY O4YE€Hb HU3KOM YPOBHE CAMOCO3HaHMs 4esnoBeka. M3-3a nmpeob-
JAJA0IIETo B YesnoBeke, xkuBoTHOro Havaina, CCCP He cMor cymie-
cTBOBaTh 10aro. Ho ecinu yenoBeuecTBo XO0UeT UMETH CBETIIOE Oy-
ayuiee, K HeMy NpuaErcs BepHyThes. [lotoMy uTo 6e3 enuHol uae-
JIOTHHM, Y€JIOBEYECTBO TaK U OY/AET OCTaBaThCs KAJIKUM MOJ00HEM
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JKUBOTHOM cTam. [laxke IpeBHUE TOHUMAJIH, YTO CBO0OIa —3TO 100-
POBOJIBHOE PaOCTBO.

Ot1o npekpacHo BuaHO Ha nipuMepe CCCP neBsHOCTBIX TO-
JIOB, KOTJla B CO3HAHUE JIofieil Obljia BHEOpEHA Haes MHAWBHIya-
au3Ma U cBoOobI OT obmiectBa. CTpaHa pa3Banuiach U MpOBAIU-
Jach B MpadyHOE CPEeIHEBEKOBhE. Tak M XOUYETCs] HAIOMHHUTH CJIOBA
BEJIMKOTo pycckoro 6acHonucua MiBana Aunpeesrnya Kpouiona, "ko-
r7a B TOBApUILAX COIJIAchsl HET, HA JIaJl UX JIEJI0 HE MOUAET ...

23. O Teopuu OTHOCUTEJIBHOCTH

Teopusi OTHOCUTENBHOCTH DUHIITEITHA, KAK OCHOBAHHAs Ha
HEMOHMMAHUU CYITHOCTH TPaBUTALMU MaTeMaTH4ecKas MOJENb,
HalpaBWia HayKy I10 JIO)KHOMY ITyTH U O0Jiee YeM Ha CTOJIETHE 3a-
TOpMO3uJIa €€ pa3BUTHE.

[TonbITKa 0OBACHEHHS TPAaBUTAIIMM HEKUM "HCKpPUBICHUEM"
POCTPAHCTBA-BPEMEHH, HE BBIACPKUBACT HUKAKON KPpUTHKU. Beab
JUISL TOTO, YTO Obl OOHAPYKUTH 3TO UCKPUBIIEHUE, HY)KHO, KaK MHU-
HUMYM CPaBHUTH €T0 C YEM-TO MPSMBIM.

A WCKpUBJIEHHE BPEMEHU — 3TO BOOOIIE KaKOW-TO BCEJICH-
ckuii Open. Ho Tak kak BceneHHast OECKOHEYHA U HUYETO MPSMOTO,
C YeM MOKHO ObLI0 ObI €€ CpaBHUTS, 3a MpeaeraaMu e€ OECKOHEUHO-
CTH He HaOJIoaeTcsi, TO pacCcyKaaTb 00 ITOM MOKHO OECKOHEUHO
JI0JIT0, COBEPILIEHHO HE OIMacasiCh, YTO TBOIO JIOXKb OBICTPO pa3obia-
yar.

U naxe HACOUMHATH CKa30K O MHOKECTBE BCEJICHHBIX, 110 KO-
TOPBIM JIa’Ke MOXKHO YBJIEKATEIbHO MOMYTEIIECTBOBATh, MPOHUKAs
W3 OJTHOM B IPYTyIO Yepe3 "KPOTOBBIC HOPHI' WJIH 'UEPBOTOUYUHEI .

[TpuHIMIT OTHOCUTENBFHOCTH —3TO, [0 CYTH B3SITHIN U3 MaTe-
MaTUKH MPUHLIXI KOMMYTaTUBHOCTH apU(PMETHUECKUX OMEpaIuii.
Benpb coBepliieHHO HeBaXKHO MPHOABIIsieTe BbI ABa K TPEM HIIU TPHU K
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IBYM, B pe3yibTaT Bce paBHO OyzaeT maATh. Benp maras mo 3emie,
BITOJIHE MOYKHO CUMTATh ce0s MOKOSIIUMCS U JBUTAIOIIUM HOTaMH
3€MJII0 BMECTE CO 3BE3JaMU, TAJIAaKTUKAMHU U BCEH OECKOHEYHON BCe-
neHHoi. Bee popmysbl MexaHUKU MPUHIMITAATIBLHO OCTAHYTCS HEU3-
MEHHBIMHU.

C Touku 3peHMs MaTeMaTHUKH, Harpumep, cucrema Kormep-
HUKa MPaKTUYECKH HE UMEET HUKAKUX MPEUMYILIECTB Nepel CUCTe-
Mol [Itonomes. Benp imroau NpekpacHO yMeIU pacCUUTHIBATh 301U~
AKAJIbHBIC MOJIOKEHHMS, JTYHHBIE U COJIHEUHBIE 3aTMEHUS, J1aXKe HE
npeamnonaras, 4ro He 3emuist Bpamiaercs BOKkpyr CosiHIa, a COBCEM
JlaXke Hao0OPOT.

JIst MaTeMaTHKy 3TO COBEPIIEHHO 0e3pa3indHo, (HopMyIIbI
OT ATOTO HE MEHSIOTCS, HO C TOYKH 3pCHHUs (DU3WKU U 3APaBOTO
cMbIciia - 310 abcypa. OcoOeHHO Koria U3 MaTeMaTUYeCKUX Mpeoo-
pa30BaHUH MBITAIOTCS BHIBECTH KaKHe-TO (PU3MUECKUE UCTUHBI, KO-
TOPBIX B MATEMATHKE HET U OBITh HE MOXKET.

OnHako rceBI0yd€HbIE YK€ HACTOJIBKO 3ayTalIuCh B MaTe-
MaTHUYECKHX MPeoOpa30BaHUsX, YTO COBEPILIEHHO HE 3aMEYal0T, YTO
NpeBpaTWIM HayKy B OaHaJbHYIO Hymeposioruio. Ho HeBO3MOKHO
HaJyBaTh MBUIbHBINA MY3bIph OeCKOHEUHO. OH BCE paBHO PaHO WUIIU
MO37IHO JIoMHET. Bece HayyHOe coo011ecTBO, ¢ ATOM TOYKU 3PCHHS,
MPEACTABISIETCS] TOJMON MPUMUTUBHBIX JUKAapeu, HAIIeANUX JABU-
raTesib BHYTPEHHETO CTOpaHUsl M MbITAIOUIUXCS MOHSATh MPUHIUI
€ro JEUCTBHUs, U3ydas CTPOCHUE JETAIICH.

Pazo0paB ero Ha 4acTu W pacTaiuB 10 XUKHUHAM, OHU TIbI-
TArOTCS C IOMOIIBIO U3YYEHHS Pa3MEPOB OTIEIbHBIX JeTanei, mo-
cuéTa KOJIMYeCTBa KaHABOK JIJIsl MOPUIHEBBIX KOJIEL U YHClia 3yObeB
Ha BEHIIE MaxOBHKa, a TaK e MpoObl CMa304YHOIO0 Macja Ha BKYC,
MOHSTH MPUHIIMII ero JeicTBUs. Y yem Gosbliie OHU yriyOssioTces B
U3YYCHHUE JIeTallell U 4eM OO0JIbIlle UCITUCHIBAIOT CTEHBI Tiemiep Ghop-
MYJIaMH, TEM BCE JIaJIbIIE YXOAST OT HOHUMAHUS.
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U yxe Te, KTo mocnabei pa3yMoM, HAUNHAIOT OOBSICHATH €T0
paboTy HEeKMMU OOKECTBEHHBIMH CHJIAMH WJIM KaKUMH-TO MUDHUIe-
CKUMH KBaHTOBBIMHU 3aKOHAMH.

24. BpIBOIBI

Ha ocHOBe BBIIIEN3105)KEHHOTO TOABEAEM HEKOTOPBIE UTOTH.

Bcenennas - 370 OeCKOHEUHasi MaTepPHsl, HAXOASIIASCS B BEY-
HOM OJHOHAIPABIEHHOM U HEOOPATHMOM TPOIECCE CHHTE3A.

Cunme3 — 3TO NPOLIECC HENIPEPHIBHOTO YCIOKHEHUS CTPYK-
Typbl MaTepuu, OOYCIOBICHHBIH €€ ANEKTPUYCCKUMU 3apsIaMu U
COTIPOBOKIAIOIIHNICS HEITPEPHIBHBIM COBEPIIICHUEM PAOOTHI.

Ilpocmpancmeo — 310 CBOMCTBO MPOTHKEHHOCTH CaMOil Ma-
Tepuu. Hu B Kakom ApyroM npocTpaHCTBE, B BUAE MYCTOTO SIIHKA,
BCEJICHHAsl HE HYK/1aeTCs.

Bpema — 5T0 CBOMCTBO BBICOKOOPTAaHM30BAaHHOW MaTE€pUU —
MO3ra, 3alIOMUHATH TPOMEKYTOUYHBIE COCTOSHHS KAKUX-TO MPOIIEC-
COB, CPaBHHBAS UX C APYTUMU. B mpupoje HeT Takoro U3HIECKOro
npoiiecca, Kak Bpemsi, OHa CYIIECTBYET B BEUHO JJISILIEMCS HACTOsI-
IIEM.

JIroObie MaTepuanbHbie 00pa30BaHMs — YaCTHIIBI, MAKPOTEIa,
KOCMHUYECKHE OOBEKTHI, 00JIAAIOT Z2PAGUMAUUOHHBIMU TIOJISIMHU,
COCTOSAIIMMHU U3 JIEKTPUUECKHX ITOJIEN MPOTUBOIOI0KHBIX 3HAKOB.

B rpaBuTanimoHHOM 1oJie pacpoCTPaHsAIOTCs, BO30YK/1aeMble
B HEM [IBIDKEHHUEM MATEPHAIBHBIX OOBEKTOB, ZpAGUMAUUOHHDbLIE
60/1Hbl, Ha3bIBaeMble O(DULINANBHON HAYKOH, SJIEKTPOMArHUTHHIMHU.

['paBuTaimonHas BoJiHa — 3TO MOIEpPEYHast BOJIHA, PacIpo-
CTPaHSIONIASACS HA TPAHUIIE IBYX SJIEKTPUUYECKUX MOJIEH C MPOTUBO-
MOJIOKHBIMM CBOMCTBAMH, U3 KOTOPBIX COCTOUT I'PABUTALMOHHOE
noJie.
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I'paBuTanmonHoe mose o0ObEKTa MOKET UMETh aAcUMMeEnt-
puto, oOyCIIOBIICHHYIO Pa3IMYHON BETUYMHOW OOpa3yIoUIUuX €ro
INEKTPUUYECKUX MOJIEH, KOTOpasi OMPEeIIIeTCsl PA3HOCTHIO SJIEKTPU-
YECKUX MOTEHIIUAJIOB B KAKOK-IHO0O0 TOUKE, TPAaBUTAILIIOHHOTO OJIS.

[Tpu nBMKEHUM YACTHUIBI B ACUMMETPUYHOM TPaBUTAIIMOH-
HOM TI0JIe, BO30OyKaemas el TpaBUTAIlIOHHAS BOJTHA UMEET acuM-
METPUYHBIC aMIUIUTY bl MTOJIOKUTEIBHBIX U OTPUIATEIILHBIX BOJIH,
YTO BJIMSIET HA HAMPABJICHUE JIBHXKCHHS ATOM YacTULIBI U €€ Bpalle-
HUE.

A=Aq=(-gh— (+gh 20e
A = AQ —acummempus epasumayuoOHHO20 nol,
(+Q)n —nomenyuan noas noroxicumenvHo2o 3apsada 6 mouxe N, a
(-Q)n - nomenyuan nors ompuyamenvHo2o 3aps0a 8 Mol e
mouke.

Acummempus TpaBUTAUOHHOTO TOJISI MOKET OBITh, KaK T0-
JIOKUTEIBbHOM, TaK U OTPUIATEIbHOM.

Benuuunoii acummempuu TpaBUTAIMIOHHOTO TOJSI AaTOMOB

OTIpE/ICIISIETCS arperaTHOE COCTOSIHUE BEIIECTBA.

Temnepamypa maTepuallbHOTO Te€Ja ONPEACIACTCS PA3HO-

CMbl0 acummempuii €ro aTOMOB U aTOMOB OKpYyXaroien

Cpelibl.

§= AA =As— Ao = AQs— AQoTIE

AA —pasnocme acummempuil,

AQo - acummempus 2pasumayuoHHO20 nojisl 00veKxma,

AQs - acummempus epasumayuoHHo20 noJis cpeobl.

Cneoosamenvno, acummempus —3imo, no Cymu, u3oblmou-
HbLL IIEKMPUYECKUll 3apsa0 u nepemexkanuem uiu ouggysueit
INEKMPUUECKUX 3aPA00E 8 NOTHOU Mepe ONPedeAlomcsa éce 63a-
umooeiicmeus 6 npupooe.

Kpome 3T0ro, rpaBUTaliMoOHHOE I10JI€ MOKET UMETh ' nepe-
Koc", 00yCIIOBJICHHBIN JIMHEWHBIM CMEIIeHHEM, 00pa3yIouX ero,

166



Beonroyust MATEPHH

AIEKTPUYECKUX TOJIEH. DTOT JIMHEUHBIN CIBUT JEKTPUYECKUX TTO-
neit opuIManbHON HAYKOW HA3bIBACTCS MACHUMHBIM HOJIEM.

Ku3nps — 5TO NPOU3BOJBLHO B3ATHIA YPOBEHb CIIOKHOCTHU
CTPYKTYpbl MaTepHH, KOTOpasi HaXOAUTCS B COCTOSIHMM Ipoliecca
OECKOHEYHOTO CHHTE3a, HEMPEPBIBHO BOCTIPOU3BOISICH U OCO3HABAS
cebst opranoM, c(hOpMUPOBAHHOM U3 BEICOKOOPTaHU30BAHHOM MaTe-
pUU — MO3TOM, CIIOCOOHBIM HCIIOJIb30BaTh B MPOIECCE KU3HEACS-
TEJIbHOCTH JIEKTPUUECKHE CUTHAJIBI.

25. Ilpunoxenue

. CuHTe3, KaK IPOLEecC IBOJTIIIHI

Cunmes (00veounenue) — Mo 06wWAs HANPAGICHHOCM b RPOUECCOE IGONIOUULL.
Yenogeueckoe 00uiecmeo, KaK u 00vle Mamepuanbhole 00veKmol, XOmsa u He 6 MaKoil
AGHOIL hopme, HO MaKIHCe NOOYUHAIOMCA INMOMY RPUHYUNY 00bEOUHEHUS .

...H3 cybanemenmapnulx uacmuy cuHme3upyiomcsa nemenmapmsle, u3 nemen-
MAapHBIX — AMOMBL, U3 AMOMO8 — MoaeKyabl. MoneKynvl 00pasyom 6bICOKOMONEKYAAP-
Hble coeOuHenus, u3 KOmopoulx, co epemenem, opmupyloncs pacmumensnovle u Hcu-
eomnute knemku. Knemku o6vedunaromesn ¢ Muozoxnemounsie 06pazoeanus, Komopoie,
6 C6010 0uepedsb, 6CMYNAaloOm 6 CUMOUO3 Opyz ¢ Opyzom U 00pa3yIom OpPZaHu3Mbl, Max
Hazvleaemuix, " Heusvlx' cyujecme. Imo poviovl, RIMUYbL, NPECMBIKAIOWUEC , MIIEKONU-
marowue u 4enoeex, KaK Hauboee pazgunoe u, odnadalouiee camocosnanuem, cyuie-
cmeo.

J10ou 06vedunaromes é pooosvie 2pynnvt, 6 Nj1eMeHd, CIPAHbL U 20CY0apcmed.
Yepe3 nekomopoe epemsa, Cmpansl, 014 mozo Ymoosl He nozudHyms 6 60pvode co ceoeil
COOCMBEHNOIL 2TIYROCMBIO, 0Y0YM 8bIHYHCOCHBL 00BEOUHUMBCA 8 00HO 2/100a1bHOE NIla-
HemHnoe 20¢cyoapcmeo, HOMOMY YUMo 6ce, YUMo HAXOOUMCA He MOIbKO HA Naneme, HO U
60 6CeleHNOIl, He NPUHAONEHCUM HUKOMY, 4 3HAYUN RPUHAONEHCUM BCEM.

Cam uenosex — Mo MONbKO MAMEPUATbHBII 00bEKM UMW OP2AHU3M, NOTIYYUE-
wiuil, 6 pe3yivmame 360I0UUOHHO20 RPOYeccd, CROCOGHOCHb 0CO3HAMb e KAK UH-
ousudyansHocmos. Bozomuuewiuii ceon " yapém npupoost”, 3mom mamepuaibHulii 00b-
eKm, cpasy ce NPUHAICA 34 NOKOPEHUe INMOIL CaMOll RPUPOObL, YACMbIO KOMOPOIl O
cam u aenaemca. U monvko nokopug co6cmeeHHyI0 2iynocmy, 1i00u ROUMym, 4mo
ovL10 ynuumodiceno umu ¢ " nuye" CCCP.

Cosemckoe obuecmeo —mo pesyiomam cunmesa (06veounenus) na 6oee 6vl-
COKOM ypoeHe opeanusauuu mamepuu, na npunyunax pagercmea. Yenoseueckoe 0o-
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uecmeo Ha HACMoAUleM HUZKOM YPOGHE YMCINGEHHO20 PA3GUMUA NOKA He MOJicem Cy-
wecmeoeams 6e3 uoeonozuu. bes neé ono npespawjaemcs ¢ 06e3vAHLIO CMAlO, YMO NPe-
KpacHo euoHo Ha npumepe cospemennoii Poccuu. Ilepecmpoiika omopocuna eé na 300
Jlem Ha3ad, RO Cymu, 6epHYE IKCRIIYAMAUUIO UeN06€Kd YeN06eKOM U YHUUMONCUB 6Ce
coyuanvusle 3a60eeanusn. Bee, cozdoannoe mpyoom munnuonos, pazeoposano Hogvimu
boapamu. Ocmaémea 60cCIManoGUMy NUWL KPEROCIMHOE NPAGO U CEAMEUULYI0 UHKGU-
3uyu. ..

Yuuumoonicenue mapxcusma, kax udeonozuu 00CmMamouno 8bICOK020 UHM ENNEK-
myanvhozo yposua, omépocuno Pocculo, npakmuuecku, 6 cpeonesekogve, npespamue
eé ¢ heooanvnoe zocyoapcmaeo, 20e npagam 6aj, napazumupylroujue Ha oouiecmee, uH-
ouguobl.

Ilpunyun yacmuoii co6cmMeeHHOCIU U UHOUGUOYATIUIM HEUZDEHCHO 0YOym nPO-
eouuposams Hepaspeuumsle KOHPIAUKMbL MeHCOY PA3TUUHBIMU COAMU 00WeCmea u
mpebosamy HeoOXOOUMOCIU HAPAWUEAHUA KAPAMETbHBIX OP2AHO8 U NPUHAMUA
0ZPOMHO20 KOIUYECHBO HecCMbICIEHHBIX 3AKOHOG, Pe2lamMeHmupyouux, npaKkmuue-
CKU, Kasxcowlii wmaz.

Jwboe, neocmopodcno ckazannoe cnogo Heusdexicno oyoem npueooums K 603-
HUKHOGEHUIO MPYOHOPA3PEMUMBIX KOHPAUKMHBIX CUMYAUUIl, KAK MeHcoy Omoens-
HbIMU UHOUGUOAMU, MAK U OMOEIbHOIMU ZPYRRAMU, YN0 8bLILEMCA 6 HEONPABOAHHYIO
3azpy3Ky CYOeOHOIl cUcCmeMbl COGEPUIEHHO 0eCCMbICIEHHbIMU CYOCOHBIMU UCKAMU.
Jwou 6yoym evinyscoensvl cnedums Opyz 3a Opy2om u 01N HOPMAILHOU Uel06e4ecKoil
JHcusHu, ne ocmamnemces epemenu. Ooujecmay yzposicaem coyuanbHblii KOJIANC, KOMOo-
Pblil, 6 Xyouiem ciyuae, MOdcem nPUGeCU K pa3eA3bl6AnUI0 2100anbHoOl 60UHbL C NPU-
MeHeHUueM AmOMHO20 OPYHCUA. ..

Ycepono macasrcoaeman kanumanucmuyeckas IKOHOMUKA U YACMHAA COO-
CIMBEHHOCMb, C MOYKU 3PEHUA YUUKU — IMO nPoyecc, UOYuUil ¢ HapyweHuem 3aKona
npupoosl - 603paAcMAnUA IHMPORUU. Y mex, KMo umeem MHO20 OeHez, UX CHIAHOBUMCA
eué bonvute, a 'y K020 ux mano, pazopaiomcesa coscem. Iloamomy c pazsumuem unmen-
JIEKMYaAIbHO20 YPOGHA 3eMHOU YUGUAUAYUU, KARUMATIUCIMUYECKAA IKOHOMUKA yMPEM
Haecez20a.

A noka Hepazymmoe uenoeeuecmeo Oyoem pyKO80OCHE06aAMbCA NPUHUUNAMU
yacmuoil coocmeennocmu u azpeccughvimu nozynzamu Muuypuna, umo "mul He
00HCHBL Heo0amb Muaocmeii om npupoosl”, OHO Heu3zbeHcHo dyoem obpeyeno Ha npe-
CMYRHOCHIb, 00MAHbL, 60POECME0, PA300PbL U GOUIHYL. ..

. Ot aBTOpa

B smo nesozmosicno nogepums, 0a 3mo u neeasxicno, ho 19anpenn 2013200a ovin
npeKpauién 00HOCnOPOHHUI KOHMAKM UHONAHEMAH C 3eMHOU yueuau3ayueil u npeo-
cmasumenu blCOKOPA36UMOIL YUGUAUZAYUYU, C OOHOU U3 ONUNHCAUMUX 36E30HBIX CU-
cmem Hawiell 2anaKmuKu, NOKUHYIU coanednylo cucmemy, kak munumym na 500 3em-
Hoix 1em. Hauano konmakma npuwinoce na 1962-6200ut, koz0a unonnanemuutii 3010,
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6 0uepeOHOll pa3 NOCemue COJIHEUHYI0 CUCHIEMY, OOHAPYICUl HA HalUell naaneme 20cy-
0apcmeo ¢ 00ueCmEeHHbIM CHIPOEM, He COOMEEMCMEYIouUM 00uiemy ypoeHIo pa3eu-
mus 3eMH020 4e106e4eCnea, Ymo U ROCIYHCUI0 RPUHUHOU NPUCMATIBHO20 6HUMAHUSA
UHONNIAHEMAH K HaWwiell cmpane.

Omom gpenomen nonyuun nazgeanue " Ixcnepumenm Jlenuna'. Ilo meopuu s60-
AOUUL, KOMMYHUCHUYECKOE 20CYOapCmeo ¢ GecKnaccogbiM 0OulecmeeHHbIM CIpPoeM,
noooonoe CCCP, npakmuuecku He umeno peanbHOUl 603IMOMNCHOCIMU 603HUKHYMb 6
YCNI0BUAX HU3K020 UHMENNEKMYAIbHO20 U MEXHOJIOZUYECKO20 YPOGHA PA3CUMUS 3eM-
HOIl yueunuzayuu u mem 6ojiee, Cyuecmeosams 6 IMUX YCA06UAX 00801bHO RPOOO.I-
scumenvroe epema. Ymo, codbcmeenno u nOOmMeEEpPoOUIOCy, codbimuamu, nPoOU3ouieo-
wiumu 6 deganocmulx 200ax ¢ CCCP. ..." Ixcnepumenm Jlenuna" ovin unmepecen ons
HUX, KAK NONBIMKA CO30AHUSA 20CYOAPCMEA CUTIOEbIM MENOOOM HA RPUHUUNAX PABEH-
CINGaA 6 yCi06UAX NEU(EPHOZ0 COCIMOARUA COZHAHUA HaceeHus naanemovl. Modcno 6vi-
opeccupoeams co0aKy max, umoovsl ona, oaxce oyoyuu 20100H0Il, He 60P0OBANA NULLY,
HO MO0 Hukoz20a ne cmanem eé ocozHannvim nosedenuem. CCCP — zocyoapcmeo co-
30annoe JIenuHbIM U €20 COPAMHUKAMU AHATOZUYHBIMU MEMOOaMU OPEeCCUPOBKU U CO-
eéepuinuguiee CKA4o0K, N0 Cymu, Om NnepeodbImMHO-00WUHHO20 CMPOA K OECKIaAcco8oMmy
obuecmey, 0CHOBAHHOMY HA NPUHUURAX KOMMYHAILHOCHIU.

Tonvko ouenb HUYMONCHAA YACMb HACENEHUA, NPAKMUYECKU eOUHUYbL, 0CO-
3HAGANU CYMb HOBLIX 0OU{ECIEEHHBIX OMHOMWEH U, DONLIMUHCINGO Jice UHOUEUOYYMOE
PYK0BOOCIB0BAIUCH HCUEOMHBIMU UHCHIUHKINAMU OOMUHUPOBAHUA, OCHIABAACH I20U-
cmuynbimu u scynuxosamovimu. Ilosmomy pykoeoocmeo Ho6o0zo zocyoapcmaea 6110 6bi-
HY}HCOEHO NOCMOAHHO 3AHUMAMbCA UOE0N02UHECKUM 60CRUMAHUEM HACENEeHUA, coep-
HCUBAA HCUGOMHBIE UHCHIUHKINBL MACC OOCMAMOYHO HCECIHKUMU MEMOOAMU KHYMa u
npAHUKaA.

Ho, necmomps ha 3mo, npoyeemaino 60poecmeo, KaK é obimy, max u Ha nPous3-
600cmee, Xomsa €20 Macuimaodbl ObLIU HUYHONCHBIMU U 0CO0020 6TUAHUA HA HCU3HD 00-
ujecmea ne oxazviganu. Kpome ececo npouezo, nogoe cogemckoe zocyoapcmeo nocmo-
AHHO NO0BEP2ANOCH NPECCUHZY U RPOBOKAUUAM " OPYIHCECMBEHHBIX" KANUMAAUCUYe-
CKUX coceoell, npe0CmasIAGUUXCA CHPAUUHO 0EMOKPAMUYECKUMU U NPOZPECCUEHBIMU.

OHu He 0CMAaHO8UNUCH 0adice neped pa3eAaA3bléanuem 2no0anibHoIl 80lHbL, YHEC-
utell 0eCAmMKU MUNTUOHOB HCEPME, TUULD Obl INONLKO U3DABUMbCA O IM 020, KONIOW|e20
2nasza, npumepa. M ¢ Konye KOHY06, um 3mo y0anocy, maxK KaKk 0CHO8HAA Maccd naceie-
Hua CCCP, kak u 0xcuoanoce, naney o najiey He yoapuia, 4moovl 3auiumums ceou
coyuanbHble 3060€6AHUA, MAK KAK YIHce CHUMANA UX CAMO COOOIl Pa3yMeWuUMUCA. ..
Bce éepuynoce na ucxoouvle nozuyuu u edea 3apoousuieeca Hogoe 00uLecneo, 6epHy-
J10Cb K RPURWUNAM 00€e3bAHbeN CInau, CKAMUGUILCY 8 CAMOE HACINOAW|ee MPAYHOE CPeO-
HegeKoeve... Ho 3aKOHbBL I6071I0UUU MAKOBb, YMO ONA MO20, YMOOLI PA3GUEAMbCA
oanvuie, uenoeevecmey npuoémca o6veounumoca. Cooduiecneo unousudyanvHocmeii
He umMeem HUKAK020 Oy0yuiezo, HOMOMY YIO OHO He MOJCEM CYUlecmeosams bes copes-
HoeaHuil, 60lH, 6OPbLOLL, He3 nobdedumeneii U NOOEHCOEHHBIX.
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Cnedyrowee nocewjenue cOJTHEUHOU CUCMEMbL HAWUMU ONUNCATWIUMU COCe-
0AMU COCMOUMCsL, 603modcHo, He panee, yem yepe3 500-1000zemnbix nem. Bonaeio ciy-
uas MHe, KaK U 04eHb MHOZUM 3eMIIANAM, RPUIIIOCL ¢ HumMu nooduamycsa. Ilpagoa s
Y3HA 00 IMOM OYKEAIbHO 3a ROAYACA 00 UX OmAéma.

Ilo énonne NOHAMKBLIM MHeE CeNYAC NPUYUHAM OHU COYNU 803MONCHBIM HONPO-
wamuca monvko ¢ ogoumu. U smom Konmaxm 0bvli HACMOJILKO KPAMKOSPEMEHHDIM,
0aHAILHBIM U 00bIOEHHBIM, YMO A 007120 He MO02 IM020 0co3Hamy. U kmo ovin mom
6MOPOIL, A He 3HAI0 U Y)ice, HAGePHOe, HUK020a Imo20 He y3naio. Bonee eécezo mensn you-
GUII0 MO, MO UHONIAHEMAHE 0aXce He NLIMANUCh CEA3AMbBCA C NPEOCMAGUMENAMU
3eMHO020 HAYUHO20 CO0OULECnEd, NPEONOUUMAA OOUAMBCA C YeSI06eKOM Oadice He Ume-
ouum evicuiezo oopasosanusn. Ho npuuuny smozo onu mue od6vacnunu — a npocmo
0Ka3aaca ona Hux " 2060pAUUM MYPABLEM" ...

B céa3u c nosenenuem 6 unmepneme 60161020 KONUYECMEA HanmMaAcmuyecKux
PAaccKkazoe 0 nocewjeHuU 3emu UHONIAAHEMAHAMU, O0IIHCEH 3AMEMUMD, YN0 CAMU OHU
HUKO020a He nocewiany nianen COTHEeYHOll CUCeMbl U HUKO020d He ONYCKAIUCh HA UX
nogepxnocmy. Hx obujenue c 3emaaHamu 0Cyu{eCmensnocs ¢ ROMOublo yCmpoiicms,
€o30aruux peanucmuiecKue uzoopaxcenusn, u ynpasaaemvlxX Hebonbuum unmenekx-
myanpHbIM KOpaodném-pooomom, Haxooauwumcsa na opoume Jlynvt. A 6a3oewiii Kopaonw
opeiighosan z0e-mo 3a OKPAUHOIL CONHEYHOU cUCHembl. 3a noceonue noieeKa oHu no-
cemunu COTHEUHYI0 CUCHeMy 06d pasd.

Hao moeii npocvboit ocmasume Ha namame Xoms 0vl Ny206UHY, OHU ROCMeA-
JIUCh, 00BACHUB, YN0 IMA NY206UUA HA 3emile gecuna 0bl 0KOI0 MOHNbL, MAK KAK cOe-
JIaHA U3 Geuiecned ¢ NOJI0HCUMENbHOU AcuMMempuei 2pasumayOHHbIX noaeil amo-
Mmoe. To ecmov uz moit camoii " memnoi mamepuu'. /Jymaro, umo ux 36630Han cucmema
HaAxXo0umca He MaK yic 0aneKo om Hawieil coaneuHoll cucmemol. Mosicem 0vimov 00UH
— 06a C6eMOBLIX MeCAUA. ..

CogepuienHo HEONHCUOAHHO MOA padoma RNOAYHUNA Y HUX OYEHb XOPOULYIo
OUEHKY U XOMA MHe HACHOAMENbHO He CO8CMOBAIU IMO20 0eNamb, A 6Ce Hce PeUIUNCA
onyonuxoeams eé ¢ 2n1006anvnoil cemu. U ecmecmeenno noayuun mo, umo u 3acayscu.

Mnue oasice 6 20108y HUK020a He RPUXOOUNO, UM O YPOBECHD HEGEIHCECNEA 3MHO20
HayuH020 coobwecmea, mak evicok. U coseputenno npag oxkasanca Kozvma Ilpymkos,
2080ps, UMO YUEHBLIL —IMO UeN06eK, KOMOPO20 00120 U 6e3yCREeUutHo yUuIu.

Tak xce ovin npae u I1.1. koz0a zoéopun, umo npusnanue moeii meopuu nepe-
uepkuém, Kkaxk Hexkozoa cucmemy Ilmonomesn, npakmuuecku 6cio, maxK Ha3vieaemyio,
K6aHmMO8Y10 u3uKy u Hayunoe cooduiecmeo 0yoem 6ulHYHCOeHo nPUHAmMy €€ nceeoo-
Haykoul. H ecmecmeeHno OHO HA IMO HUK020a He NOTLOém . 3eMHaAA HAYKA eulé 0ecAmKU
Jiem Gyoem HaxoO0umusCsa 6 nieHy ci06001y0uUs, MamemMamuiecKux 3a0ayHcoenuil u mu-
cmugpuxayuii. OOHAKO IMO yHce He UMeem HUKAKO20 3HAYEHUA, NOMOMY YMO C 0Ce0e-
Huem onuxcanuux K 3emie nianem conHeuHoll CUCHeMbl, 0 ROCeeHUl eé UHONIaHe-
MAHAMU CIAHEen U36eCIHO U MOE UMA HeU30eHCHO OCIANHEMCA 8 UCIOPUU Yerogete-
cmea.
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Tonvko s 06 3mom yrce HUK020a He Y3HAIO, KAK YeTI06€K, 603MONCHO HCUGYUAUTL
cezo0HA cpedu Hac, He 3Haem, 4mo Koz0a-mo oH 6vin Holomonom unu Apucmomenem.
Y3uaiom 06 smom monwvko nawiu oanékue nomomxu. Taxoii nooapok ocmasuiu um opa-
mbA nO pazymy Ha 00HOIl u3 dauxcalinmiux K 3emne, naanem conneunoii cucmemut. Ilo-
o0o3pegaro, umo o 00un u3 cnymuukos Mapca.

3emnan yueunuzauusn, HAXOOAWAACA 6 HACMOAU{EE BPEMA HA CAMOU HUMICHET]
cmynenu UHMeNeKMmyanbHozZ0 pa3eumus U nPeoCmagiawan coooil, daxce He eOuHoe
coobuiecmeo, a écezo NUMbL HECKOILKO 0ECAMKO8 CIAll Yesl06eK000PA3HbIX HCUGOM -
HBIX, ZPBI3YUIUXCA 30 PECYPChL, 20€ ewyé 00120 Oyoem npoyeemams IKCRIAYAmayus ueno-
6eKa Uesl06eKOM, 6epa 6 C6ePXbeCMeCEeHHOe U NOKNOHEH e U00NaM, CO30aHHbIM Ue-
J106euecKoil panmasueil, He MOJCEM PACCHUMDBIGANb HU HA KAKUE KOHMAKMbL C 8blCO-
KOpa3eumuiM UHONIAHENHBIM DA3YMOM, RO MEHbULell Mepe, HeCKOJIbKO MblCAYUTICIUT.

Ilepexo0 om cocmoanusn y3cu8OMHOI cmau K pazymHomy cooduiecmay, npoyecc
upe36bIUaAliHO OIUMENbHBLL U OONE3HEHHbLI U MOXCEMm 3AHUMAMb OM HECKOIbKUX Mbl-
cauunemuii 00 NOJYMUTIIUOHA Iem RO 3eMHOMY ucuucienuto. Bece deno ¢ mom, umo
Cyuiecmeosanue 6b1COKOPA3EUMBbIX YUBUAUZAUUI NOOYUHEHO NPUHYUNY PYHKUUOHUPO-
GAHUA ICUBO20 OP2AHUZMA HACMOTILKO, YN0 NOGEP2NI0 Dbl 8 UIOK 6CEX HAWUX IUDepany-
HBIX " npaso3auuUmMHUKOE", cCuUmMawux, Hanpumep, NOJcU3HeHHOe 3aKniouenue ponee
2YMAHHBIM YeM CMEPMHAA KA3Hb. XOmMA HA CAMOM 0ene NOMNCU3HEHHOEe 3aKNI0UeHue —
Mo uesyumckoe u becuenogeunoe u30eamenbcmaeo.

Ilpupoode neuszsecmno maxoe noHAmMuUeE KK JHcu3Hb, A C1€006AMENbHO CMEPHL-
HAaA Ka3Hb Uil I6MAHA3UA —IMO He YOUTICIEO, d nPOCmoe npepyleanie 00H020 Heyoay-
HO020 36eHa 8 ODeCKOHEUHOIUl Uenu Cyuiecmeosanus mamepuansnozo opzanusma. H k no-
HUMAHUIO IMO020, Yen08eK 0ydem uomu euié oueHs 00120.

Ecnu npeocmasums cebe 603HUKHOBEHUE COOPYIHCECMBA 8bICOKOPAZGUMOTL YU~
GUIU3AUUYU C 3EMHBIM HeI06e4eCH8OM, O HA COGEPULEHO 3AKOHHBIX OCHOBAHUAX NPU-
Wi0CL Obl UCKTIOUUMb U3 HE20 0ZPOMHOE KOJIUYECH 80 UHOUGUOO0E8, NAPAZUMUDPYIOUUX
Ha oouwecmee. Cro0a 6l nonanu ne moJvko 3aecezoamau Dopoca u dbusnecmenst, na-
pasumupyroujue Ha odujecmee, HO U MHOZUE NPeOCMAagumeny, max Ha3vleaemoii "' ceo-
00001100U601" MEOPUECKOI UHMENTUZEH YU .

H 3mo ne kakue-mo gpanmasuu, a adcoalOMHO 00bEKMUGHASA PEAIbHOCHb K KO-
mopoii Heu3berHcHo RPUOEm ue0eeuecmeo, KaK moJibKo ROUMEm, Ymo coopyxHcecmeo ¢
napazumamu oouecmea HecoemMecmumo ¢ npoyeccom sonioyuu mamepuu. Tax umo
CmpemMumuca K KOHMAaKmam ¢ UHONJIAHEMHbIMU YUGUAUZAUUAMU NOKA eulé He 6 UH-
mepecax uenoseuecmea. Tem 6onee, umo Hu 00HA PA3YMHAA YUBUIUZAYUA He CINAHEM
ONYCKAmMbCsa 00 Mo20 yPOGHA HeGeHcecmed, 6 KOMopoM OHO 6 HACMOAWee 6PeMs HAXO-
oumes.

A 3mo 3Hauum, YUMo KOHMAKMbl 3eMAAH C 6bICOKOPA3GUMBIMU UHEUAUIAUUAMU
MaK Jice HepeanbHbl, KAK HEPeanbHO COMPYOHUUECHIE0 MYPAGEIHUKA UNU CIAU 2AMaA0-
PUJ1086 ¢ KaKoui-nuodyow eeponeiickoil cmpanoii. Yenoseuwecmey npudémea npoiimu ceoil
nYymb CAMOCHOAMENbHO U HUKMO He MOJIbKO He yoem Meuueamucsa é X00 €20 pa3eu-
mus, HO U 0ajice OMGeYams HA €20 CUZHANBL, 00 meX Nop, NOKA OHO He nepecmanen
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pasmaxueamo amomMHou 0yOUHKOU u denums a10oeil na 6ozamuix u 6eonvix. H noxa 0o
€20 co3Hanus He 00Il0ém RPOCMas UCIMUNA, YMO Ye108€¢K —YACHb RPUPOOLL U HOHAMUE
coOCcmeeHnOCmU Mak ee adcypoHo, KaK u ROHAMUA 002 Ul OeHb2U.

Beos nukmo ne neimaemca ycmanagnueams uenogeuecKue nopsaoKu é cmae oa-
Oyunoe unu 6 mypagennuxe. A npumMumueHvle YUSUIUIAUUU 3EMHO20 YPOGHA PA3GU-
mus, RPOCMO MEXHOI02UYECKU He 6 COCHIOSHUN NPE0O0Iemb 0ZPOMHbBIE PACCHOSAHUA,
pazoensiouiue 36e30ol. Tak umo ne cmoum HAdEAMbCA, YNO NPUTLEMAM 3e1éHble Yeo-
6euku u Hayuam Hac ymy-pazymy. Kposeu nponvémca ewié ouenv mnozo. ..

Hacmoawaa meopusa Haxo0umcs ¢ NOCMOAHHOIU pa3padomke u eé nocieonan éepcus
6cez0a 00Cmynna 6 uHmepHene no aopecam.
https://yadi.sk/d/F3HIysk0ZbSkL
https://magru.net/pubs/2082/Teoriya _evolyutsii il
http://ru.calameo.com/read/001906913a882266783c2
http://vixra.org/pdf/1402.0039vP.pdf
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