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Beonroyust MATEPHH

VBaxaeMblil UUTATEID !

Ecnu Bbl 3a0bu11 MaTeMaTHKY, 3TO HU KOUM 00pa30oM HE IIOMeIaeT
Bam nonsats npupoxay. Tak kak mpupoza e€ BooOIIe He u3yJana. ..

[Ipupona npocra u Bce YTO ITOMY
MIPOTHBOPEYUT, JOJKHO OBITH OTOPOIICHO.
M. Jlomonocos.

Jlyist TOrO 9TO OBI OOBSCHHUTE B IPUPOAE BCE,
JIOCTaTOYHO JIBYX 3JIEKTPUYECKUX 3aPSIIOB.

1. BBEJEHHE

""Kakue 0b1 omKkpvimusa He 0enanuce ¢ chpepe KOHKpEemHvlx
Hayk, O0aa ux pukcuposanus mpedyemca azvik. Jlasce
uzoépemaromcesa cneyuanbvHle A3blKU 014 3mozo. Ho ece onu, max
UU UHAYe, NPeOnoNaAzarom 00uepaszzo6opPHLLIlL A3blK, He3 KOMopozo
OHU 6000we Henouamuvl. Bce onmonozuueckue mepmunul,
KOomopble mpeoyromcsa 011 ORUCAHUA IMUX AGTEHUN U OMKPLIMUIL,
Mo2ym Oblmb OnpeoesieHbl He3A8UCUMO OHL IMUX OMKPbIMUIL U
NOACHEHbl HA NPUMEPAX CAMO20 O0BIUHO20  HCUMEUCKO020
onvima..." (A.3unoeves. OcHo6bl 102UUeCKOll MEOPUU HAYUHBIX 3HAHUIL. )

«..Bca xeanenaa coepemennasa ¢uzuxa npeocmagnsem
co001l cnaouwinoe Hadysamenbcmeo.» (P.®eiinman.)

«O0bluHO HOBBIE HAYUHbIE UCHUHBL NO0EXHCOAOMm He MmAK,
Umo ux HNPOMUGHUKOG Ybexycoarom, HO uYauie MmMax, 4Ymo Imu
NPOMUGHUKU NOCMENEHHO 6bIMUpPAIOM, a HO60€ HNOKOJIeHUe
yceausaem ucmuny cpasy». (M.Inanx.)
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Ecte nBa acmekra mO3HaHUA MHpA, [PAKTUYECKUUA U
Teopetnueckuil. M ecnm 3emMHas Hayka B IPAKTUYECKOM aCIIEKTE
JIOCTHUTJIAa ONPEENIEHHBIX YCIEX0B, CPEJCTBA CBSI3U, KOMIIBIOTEPHbBIE
TEXHOJIOTMH, KOCMOC, TO B TEOPETHMYECKOM ILJIaHE OHA JI0 CHX TOp
Tom4eTcs Ha pyoekax 17 Beka.

Jaxe mipu GeryioM 3HaKOMCTBE ¢ Teopueil bonbioro B3psiBa u
CranpaptHoil  Mozaenbl0  Mupo3aanusi, TOJBKO  COBEPIIECHHO
0e3rpaMOTHBII MOXET HE 3aMmeudaTh, 4YTO OHH MPOTUBOpEYAT
byHIaMEHTAIbHOMY TIPUHIIAIY TPHPOABI — BTOPOMY Hadamy
TepMonMHaMHUKU. Mogens atoma Pesepdoppa-bopa, nexamas B
ocHoBe CTaHAApTHON MoOneNM, MO CYTH, NPEACTaBIsIeT CcoOOH
3JIEMEHTApHBIM BEUHBIM JABHUrartelsb, Kotopble Ilaprkckas akageMust
HE paccMaTpuBaeT ¢ TMo3amnpouuioro Beka. M mobble Teopuw,
OCHOBaHHbIE Ha UJAEE BEYHOIO [BIKEHUS - MOJIEKYJISIPHO-
KUHETUYeCKasi UM TEOpUs CTPYH, MPUHIUIIHAIEHO HEBO3MOXKHBI 110
TOM K€ CaMOW IPUYMHE, IIOTOMY YTO IBHIKEHHME — 3TO TOJIBKO
CJIE/ICTBHE, a HE YCIIOBHE CYIIECTBOBAHUS MATEPUU.

ATOMBI HE MOTYT UMETh fJI€p, COCTOSILIUX M3 OJHOMMEHHO
3apsHKEHHBIX YACTHII, TaK KaK OHM HEM30€XKHO PA3NIETATCS B pa3HbBIC
CTOPOHBI HM3-3a CHWJI OTTajlKWBaHuA. W naxe ecnmu Obl 3TO OBLIO
BO3MOXKHO, AJIEKTPOHBI BCE PaBHO HE MOTJIM Obl BEYHO BOKPYT HUX
BpamiaThCs, Tak KaKk OHM HEW30e)KHO Obl Ha HUX YyIajau, H3-3a
MOCTOSIHHOTO JAEUCTBUSI CHJI MPUTSKEHHs. Tak e HEBO3MOXKHO
BpallleHUE BOKPYT APYT Apyra OJUHAKOBBIX 3aps0B, KOTOPBIE TOXE
pasneTrenuch Obl B pa3HBIE CTOPOHBI. A, TaK HaszbIBaeMas, TEOPHS
Bonbmoro B3pbiBa, Kak yOoras KOMIHJISIMS OHONEWCKON KHUTH
BeiTust 0 00XKECTBEHHOM TBOPEHUM MaTepUU M3 HUYEro, BOOOIIE
MIPEACTABISIET COOOM SPKU 0Opa3vMK MCEBAOHAYYHOTO MpaKoOecus
U 1mapiaraHcTsa. [lo cyTu, 3To pyKa peurum B Hayke. ..

Jlst Toro, uTO OBI YOUTH Ha KOPHIO JIFOOYIO TEOPHIO, TOCTATOYHO
HaWTH B HEH XOTs OBl €TMHCTBEHHOE MIPOTUBOPEYHE, @ B COBPEMEHHOM
HAy4YyHOW MapaurMe MX CTOJIbKO, YTO OHM YyXK€ MPEBpAaTUIN €€ B

O0aHANBHYI0 HYMEpOJIOTHUIO, OCHOBaHHYI0O Ha MaTeMaTHYECKUX
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moATaCoOBKax MW IIOATIOHKAax. O‘IGBI/II[HBIG q)aKTLI, JISKalue Ha
MOBEPXHOCTH, IOJA CaMbIM HOCOM Yy JIIOZIeH, Ha3bIBAIOLINX ceOs
YYEHBIMH, TO3BOJISIIOT Onucath Mupo3gaHue MPOCTOM U U3SIIHON
TEeOopHeH, N30aBJIEHHON OT JIFOOBIX TPOTUBOPEUYNI U HATPOMOKIACHUI
MaTeMaTU4YeCKuXx ypaBHeHWH. [lpupoaa HacTOIBRKO mOpocTa |
Mo3HaBaeéMa, 4YTO BIOJHE JOCTyNHA JJis TIOHUMaHUs Jaxe
BOCHMHKJIACCHHUKY, UMEIOIIEMY TBEPAYIO TPOUKY MO (PHU3UKE, TaK KaK
Bce €€ MHOrooOpa3ue MOCTPOCHO Ha JIBYX JIEKTPUYECKHX 3apsaaax U
ABYX SJICMCHTApPHBIX B33.HMO,Z[€I>'ICTBI/I$IX - nRpUmMANHCEHUU u
ommajikueanuu, NIpUHATHIX 34 IOCTYJIAThI.

HmMenno Ha >THX MOCTYyJIaTaX BBICTPOCHA MpcajiaracMasi HUKEC
teopus (Teopus rpaButanun). B €€ 0CHOBY IOJI0’KEHO BTOPOE HAYAJIO
TEPMOJMHAMHKHA M  3JEMEHTapHas JIOTHKa C MHHUMAaJIbHO
HEOOXOJUMBIM  HCHOJb30BAaHUEM  MaTEMaTHYECKOro  ammapara
KJIACCUYECKOU (DU3UKH.

2. OB OCHOBHOM "3AKOHE'" ITPUPObI

Ctporo roBops, HIKaKUX 3aKOHOB B IPUPOJIE HE CYIIECTBYET,
MOTOMY YTO 3aKOH - 3TO MPOCTO JJOTOBOP O MPABUIIAX B3aUMOJICUCTBUS
MEXAy KaKUMH-TH0O0 CyOBEeKTaMH, B KOTOPOM OT'OBapHUBAIOTCS
CaHKIIMM 32 UX HApYyIIEHHWE, a TaK € MEXaHU3M HMX BbIsiBIeHUS. Ho
Tak KaKk B TPHUPOJEC BCE B3aUMOJCUCTBUA  OOYCIIOBIICHBI
HCKIIOYHUTECILHO CBOICTBaMU caMuXx B3aUMOJICCTBYIOIINX
MaTepUalbHBIX OOBEKTOB, MOATOMY HM B KAaKMX 3aKOHaX OHA HE
Hy)Knaercs. [IpocTo HEKOTOpble XapaKTepHble OCOOEHHOCTH 3THUX
B3aUMOJICCTBUH, JTIFOAM JIJIs1 ce0s1 GOPMYITUPYIOT B BUJIE 3aKOHOB.

Tewm Gosiee, 9TO OTKPBITHIE YUEHBIMHU 3aKOHBI, 3aKOHAMU M HE
SIBJIAIOTCSI, OTO BCEro JHIIb OaHAJbHbIE KOHCTATAIllMM KaKHUX-TH0O0
(hakTOB, KOTOPBIE CaMH €05 ¥ TIOTBEPKAAOT. DTH, TaK Ha3bIBAEMbIC
3aKOHBI, TOJIbKO OMHUCBHIBAIOT KAK MPOUCXOIAT KAKHE-TO SBJICHUS, HO
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HUYETO HE TOBOPST O TOM, IIOYEMY OHU TIPOUCXOMST TaK, a HE UHAYE.
B cuity Toro, uTo t00bIe B3aMMOICHCTBHS MaTepUaIbHBIX 00BEKTOB
OJIHO3HAYHO OMPEJIEISIFOTCS X CBOMCTBAMH, TO HUKAKUX HapyIIEHUH,
HEONPENEeTEHHOCTEH, HEOOBIYHBIX J(P(HEKTOB WIM MapagoOKCOB B
npuposae He cymecTtByeT. Korga HeompeneneHHOCTh BBOJIUTCS B
MIPUHIINIL, HAyKa YMHUPAET U MPEBPALACTCs B 0aHAIBbHYIO PEJIUTHIO, OT
KOTOPOW OJWH JIMIIb IIAr JO MPHUHIMIA HETO3HABAEMOCTH,
MO3BOJISIOIIEM HECTH JIFOOYIO UYIIIb.

HeB0O3MOXHOCTh OMHCAHUS PEATHHOCTH MaTeMaTHYECKUMU
dbopMynaMu MpUBENIa K TOMY, yU4€HBIC-TEOPETHUKN HACOUMHSIITN TaKOEe
KOJIMYECTBO OECCMBICIIEHHBIX TEPMHHOB M HM300pend  Takoe
KOJIMYECTBO HE CYHIECTBYIOIIUX B IPUPOJIE CYIIHOCTEMH, UTO CaMU yxKe
HE MOTYT B HUX pa30o0paTbcsi. ITO U UepHbBIE IBIPBL, U KPOTOBBIE HOPBI,
U pa3Iu4yHble TEMHbIE SHEPIMM M MaTEepUH, a TaK >XE Maccy
BCEBO3MOKHBIX "TIOCTOSIHHBIX", BaXHO HMMEHYEMBIX MHPOBBIMHU
KOHCTaHTaMH. DTO U TPABUTALMOHHAS TMOCTOSHHAs, U MOCTOSHHAS
[Mnanka, u mocrossHHas bonbliMaHa M eme menas Kyda pa3iiMyHBIX
KOHCTaHT, 0€3 KOTOPBIX, 110 MHEHHUIO TEOPETUKOB, BCEJICHHAs HE
Moria Obl cymecTBoBaTh. HO 3TH "MOCTOSIHHBIE" OKa3bIBAIOTCS
TaKUMH HEMOCTOSHHBIMU, YTO HX MPUXOJIUTCS MEPUOIUYECKU
YTOYHSATH. [ paBUTAIIMIOHHYIO TOCTOSHHYIO, HAIIPUMEp, YTOUHSUIU yKe
11 pa3. U sTo emie He mpeaen.

W3-3a  uckaxxeHHOro OOBIBaTENbCKOTO TMPEICTABICHUS O
MeXaHU3MaX MPHUPOJHBIX SBICHUH, COBPEMEHHAsT HayKa OOBSCHSET
UX, KaK IPAaBHJIO 33JI0M Hamepe]], IepeBopadrBasi BCE ¢ HOT Ha TOJIOBY
Y TyTasi IPUYUHBI CO CIICCTBUSIMH.

[TemepHbie mpeacTaBICHUS O IPUPOJIC TPABUTAINH, HAITPUMED,
MO3BOJIUJIM HAYYHBIM JIEATEISIM COCTPSANATh TaKyl HENeNnyl U
0e3rpaMOTHYIO TEOpHUIO O00pa3oBaHUS 3BE3] W IUIAHET, YTO OHa
3aTMEBaeT CBOEH TIIIYNOCThIO paccka3dbl 3HAMEHUTOro OapoHa
MioHxray3eHa 0 BBITACKHBAHHH CaMOTo ¢e0s 32 BOJIOCHI U3 00JI0TA.
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Ipumeuanue: Boodwe-mo eciu oueHb 007120 HAOMOOAMb 34 COCMOAHUEM
RPUPOObl MONCHO NPULIMU K COBEPULCHHO NAPAOOKCATLHOMY 8bl8OJY, YMO Gemep
oyem, nomomy umo oepesbsi Kavaromces. M 0adce MOJICHO 1e2Ko HAtmu ONnblmHoe
noomeepaicoenue 3mo2o aeneHus. JJocmamoyHo npocmo nomaxams 6emKoil nepeo
JUYOM, YmoObL Ouymums 08udicerue 6030yxa. Bom na smom abcypornom npunyune
MmeopemuKy 1 NOCMPOULU C80I0 MEOPUIO 36€30000PA306aHUSL.

CambpiMH K€ JOpEeMy4YHMH 3a0JyKICHUSIMH B COBPEMEHHOMU
busnMKe SBIAIOTCS TIOHSITHS WHEPIMOHHOW Macchl M 3aKOHA
COXpPAHEHHUSI DSHEPrHHM, KOTOPBIA JO CHUX TMOp CTUMYIUPYET
HEYTOMUMYIO JICITEIbHOCTh OTPOMHOW apMUHM H300peTareneit
BEUYHBIX JBUTaTeNell. B KpUBOOOKOM 3lIaHUM HAYKH KaKHM-TO
HETOCTHKUMBIM 00pa30M yXXHBAaeTCsl MOHATHE Ae(eKTa Macchl, Kak
npeBpamieHuss €€ B CBoe COOCTBEHHOE CBOWMCTBO - 3Hepruio. Ho,
HECMOTPS Ha BCIO 3Ty BO3HIO ¢ (opMyllaMy, MaTeMaThKa OKa3ajach
OeccubHOM OOBACHUTH JBH)KEHUE TaJaKTUK U YYEHBIM-TEOPETUKAM
MPUILIOCH U300PECTH €llle U HEKYI0 HEBUIUMYIO TEMHYIO MaTEepPHIO.

N xors oHa M HEBUAMMA M HHUKAK HE B3aMMOJECHCTBYET C
OOBIYHON MaTepuei, OHU BCE-TAKU KaK-TO YXUTPHIUCH ONPEACTHUTD,
4TO OHA cocTaBlsieT 98% ot oObeMa Beeli OeckoHewHO# ! ! BceneHHOM.
Kax roBopui nokoiinslii Jlangay, Hayka yke TOCTUIIIA TAKUX BBICOT,
YTO MOXKET OOBSICHUTH JAaXKe TO, UEr0 U caMa He TOHUMaeT. S He 3Halo,
MOXET JIM KTO-HUOYIb TpEeACTaBUTh cebe, uTo Takoe 98% ot
0eCKOHEYHOCTH. A BOT YYeHbIE MOTYT M YTBEPKJIAIOT, YTO 3TO
MeHbIIIe OECKOHEUHOCTH Ha JBa MPOIIEHTa, BUIMMO COBEpPIICHHO HE
cooOpaxasi, 4T0 OECKOHEYHOCTh, NMOHATHE HE MATEMaTUYECKOE U
npaBuiiaM apu(PMETUKHN HE TTOTIYUHSIETCSI.

[Tocnennue cTO JIET MOMCTUHE YMONOMPAYUTEIHHOTO B3JE€Ta
HAyYHOUW MBICTH, XapaKTePU3YIOTCS MpeHeOpeKeHUEeM YYCHBIMU-
TEOPETUKAMHA OCHOBOIOJIATAIOIINM MPHUHIIMIIOM HAy4YHOIr'O MMO3HAHUS
- Tak HaszpiBaeMou OpuTBOil Okkama. M 3TO mpuBeENoO K TOMY, 4YTO
HayKy 3arajiid TakUMH O€CCMBICICHHBIMU TEPMHUHAMH U
MOHATHUSIMH, YTO OHA Y€ HE B COCTOSTHUM OOBACHUTH JaXKe TaKuX, B
001IeM-TO MPOCTEUITUX BElIEH, KaKk TpaBUTAIUS 1 MATHUTHOE TIOJIE.
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3. O CTPOEHHHU ATOMA,
TPABUTALIUU U AHTUT'PABUTAIIUN

Jis toro, 4ToOBI CcO37aTh YTO-THOO MpETEHAyIoee Ha
CTPOMHYIO TEOpHIO, B MEPBYIO OYepeab HEOOXOAWMO OJHO3HAYHO
ONpPEACINTh OCHOBHBIE IOCTYJaThl U MOHATUA. Beap TepMUHBI U
ONpeAeNeHUs] TNPUIYMAaHHbIE YYEHBIMH HACTOJIBKO TYMaHHBl M
MHOTOCMBICIIEHHBI, 4YTO Y4Y€HBIE YXKE€ CaMH HE MOIyT B HHX
pazo0paThcsi.

IIpexne Bcero HyXHO ONpPENCIUTh OCHOBHOE IOHSATHE — 3TO
NOHATUE Mmamepuu. ECTb OYEHb MHOTO OIpPENEIEHUN MaTepHH,
COYMHEHHBIX (uinocopaMi U yYEHBIMH, HO MBI, PYKOBOJCTBYSChH
OputBoit OKKaMa, BO3bMEM caMO€ KOPOTKOE.

Mamepusa — 3mo 6ce mo, umo cyuiecmeyem 6 npupooe.

JIroOble MaTepuanbHbIC MPEeIMETHl MOXHO, IO KpaiiHel Mepe,

nourynate. J{ng Havasa Ham 3TOoro OyneT MAOCTaTOYHO, HO B
JaJIbHEHILIEM 3TO ONpe/ielIeHne MOXKHO OyIeT YTOUHSATb.

3areMm onpenenseM NOHATHE ceolicmeo. JItoOble MaTepuaIbHbIE
O00BEKTBI BCET/1a MOXKHO OXapaKTepU30BaTh KAKMMHU-TO CBOMCTBAMH.
Bosbmem mnst mpumepa crekio. CTekso, Kak HU3BECTHO, CIOCOOHO
IPOMYCKATh CBET U 3Ty €r0 CIOCOOHOCTH UJIM CBOMCTBO, MBI Ha3bIBAEM
npo3payHocThio. CyliecTByeT M Mpo3padyHocTh B Ipuponae? Ona
KOHEYHO K€ CYILECTBYET, TaK KaK B MPUPOAE CYLIECTBYET TOBOJILHO
MHOIO pa3jIM4YHBIX BEUIECTB, MPOIYCKAIOMUX CBeT. A pa3
CYIIECTBYET, 3HAUUT OHA COTJIACHO HAIIEMy KpUTEPHUIO, MaTepraibHa
u e€ MOXHO nourynaTts. Ho, yBbI, Oka3bIBaeTcs, 4TO MOLIYNATh-TO €€
KaK pa3 U HeJllb3sl.

MoskHO mouynaTh caMo CTEKJIO MJIM ajiMa3 WM Jake BONy, a
BOT IIPO3PAaYHOCTh HUKAK HE MOLIyNaellb. BOT TyT-TO MBI U IIonIagaem
B JIOTMYECKYIO JIOBYWIKY. M Takux JOBYyIIEK B HayKe OTPOMHOE
MHOKECTBO U UX UTHOPUPOBAHHUE INPUBEIO K TAKUM CIEKYISALUAM,
YTO Ha 3TOH NOYBE BBIPOCIU LEJbIE NICEBJOHAYYHBIE HAIIPABIICHUS,



Beonroyust MATEPHH

Takhe HampuMep, KaKk KBaHTOBas (hM3HMKA, KOCMOJOTHS U TEOPHS
OTHOCHUTEJIbHOCTH.

Kak ™Mbl yxe ompenenunau BbIlIe, MPO3PAYHOCTH — 3TO
CBOWMCTBO cTekyia. Ecim cTeksia y Hac HET, TO W TOBOPUTH O
MPO3PAaYHOCTH HE HMMEEeT HHUKAaKOro CMbICIA, T[OTOMY YTO
MPO3PAaYHOCTh CYILIECTBYET HE KaK CaMOCTOsITeNbHas (u3ndeckas
CYIIHOCTh, @ KaK HEKas XapaKTepUCTUKa CTEKJIa WA KaKOIo-TO
JPYroro BeLIECTBa, MPOMYyCKalolero ceeT. M ectecTBeHHO, 4TO OHA
HE M3 YEro HE MOXET COCTOSATh M IMOATOMY MOIIynaTh €€ MbI HE
CMOXEM. A 3TO 3HAYUT, UTO CBOMCTBO MOXKET CYILIECTBOBATH TOIBKO C
TeM 00BEKTOM, KOTOPOE OHO XapakTepu3yer. Mnu apyrumu cioBamu,
CaMO CB0ICME0 HeMAamepuaibHo, XOTS HMEET MamepuanbHolil
Hocumerns.

[lonobHoe mMoONOXKEHHE CIOXHIOCH B HayKe C IOHSATUEM
IHepzusa. DHEprusi — 3TO CBOICTBO MaTEpHUaIbLHOrO Teja COBEPIIAThH
paboty. DTO camoe MpOCTOE M KPATKOE OIpENEIeHUE >HEPruw,
KOTOpasi TaK K€, KaK U MPO3PaYyHOCTh, SIBISETCS XapaKTEPUCTUKOMN
MaTepUaIbHOTO TE€Ja U MOXKET CYIIECTBOBATH TOJbLKO BMECTE C HHUM.
To ecTh PHEPrus Tak k€ KaK U MPO3pavyHOCThb, UMEET MaTepUaATbHBIM
HOCUTEJb.

Crekymnsiuy Ha TeMy SHEpruu, 00YyCIOBJICHHbIE MTOTOJIOBHON
JIOTUYECKOW O€3rpaMOTHOCTBIO YUYEHOTO COO0OIIecTBa, OYKBaIbHO
3aMoJIOHMWNIN HayKy. [10100HO pa3nuyHBIM LETUTENSAM, IKCTpaceHcam
Y lIapJiaTaHaM BCEX MACTel, yUeHbI€ B ITOCIIEIHEE BPEMS HECYT TaKYIO
HECYCBETHYIO Uyllb O KaKOW-TO TEMHOM MAaTEPUH, 3alOJIHSIOLICH
KOCMHUYECKOE IIPOCTPAHCTBO M TEMHOM DJHEPrUH, JIBIOLIEHCS U3
KOCMOCa Ha 3eMJII0, YTO XOTh BCEX CBATHIX BBIHOCH.

OnHako CTOUT TOJBKO 3aMEHUTh TEPMUH '"IHEprus” Ha
00BIYHOE CJIOBO "CIOCOOHOCTH" WJIM CBOMCTBO COBEpIIaTh padoTy,
"Iypb KaXJ0T0 Cpa3y k€ CTAaHOBUTHCS OUYEBUAHOM". DTO KaKOMl ke
HeoOy3maHHOU aHTa3uer Hamo 00JaaaTh, YTOOBI MPEACTAaBUTh cebe
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MOTOKU KAKUX-TO TEMHBIX CITIOCOOHOCTEH, U3TyJarOINXCsl Ha 3EMITIO
u3 kocmoca?

Ho uto xe Bce-Taku u3iywyaercs Ha 3eMJ0 U3 Kocmoca?
EnuHCcTBEHHBIN TOTOK YHEPTUH MOCTYNAOIINI Ha 3EMITIO — 3TO MOTOK
CONTHEYHOro mu3ny4yeHus. Ho Tak kak sHeprust — 3TO BCEro JHUIIb
CBOMCTBO MaTEpUH, TO CJIEIOBATENIbHO, COJTHEYHBIN CBET — 3TO U €CTh
MOTOK MAaTEepUaNbHBIX YaCTHUI], MMEIOIIMX CBOMCTBO COBEPIIATH
paboty. Y 3TOT KOJTOCCANBHBIN MOTOK YaCTHUI] COJTHEYHOTO U3TYICHUS,
coBepiiasi paboTy, MIUIIHOHBI JIET TOJAJEPKMBaeT Ha 3emie
ONTUMAIBHYIO TEMIIEPATypy, HE JaBas €d MPEBPATUTCS B JICASHYIO
ribi0y. M TONBKO HUYTOXKHYIO 4YacTh OSTOTO W3IYYCHHS MBI
UCIIONIb3YEM IS TOJIYYEHHS! AJIEKTPUYECKOT0 TOKa C IOMOIIbIO
COJIHEUHBIX OaTapeil.

Hy, Ha 3ToM Oyzaem cuuTaTh, 4TO C SHEPTUEH MBI pa300palIiCh,
a Terepp mompolOyemM pa3zodparbcs ¢ padoToi. UTo ke 3TO Takoe,
pabora? PaGora — 3TO HEKOTOpOE W3MEHEHHE COCTOSHUS
MaTepUalbHOTO TeNa, B pe3yjbTaTe JEUCTBHS HA HETO JPYroro Tena,
oOmanaromero »Heprueil. Hampumep, ecnu Mbl ypOHHM THpPIO Ha
KYCOK IUIACTWJIMHA, OHA PACIUIIOIIMT €ro B Jienemky. To ecTb
U3MeHUTCS hopMa KycKa IUIacTUIINHA.

OOBIUHBIN y4YeHBIN OBl CKa3ay, YTO SHEPIHs THUPH MPOU3BEa
paboty mo m3MeHeHuio (GopMmbl Kycka TutacTriimHa. M 3Ta Bechma
pacnpocTpaHeHHass omMOKa UMEET MOCTOSHHYIO  IPOIHUCKY
MPAKTUYECKH BO BceX yueOHWKax. Ho, kKak MbI yXe OmNpeneuin
BBIIIIE, YHEPTUSI HEMaTepHalbHA U CIIEIOBATEIbHO HUKAKOW pabOThHI
MPOU3BOIUTH HE MOXeT. PaboTy mNpou3BOAUT HE DJHEprus, a
najaroias noJ 1elCTBUEM Pa3HOCTH IPABUTALMOHHBIX MOTEHIIUAJIOB,
TUDSL.

W korma BaM pacckasblBalOT, YTO YEJIOBEK HCIIONb3YET,
HaIpUMep, SHEPTUIO BOJIH AJI POU3BOJICTBA 3JIEKTPUUYECTBA, TO BbI
HE BEpbTE, [10 CYTH, ITO OOBIKHOBEHHOE BpaHbe. UelloBeK UCTIOIb3YET
SHEPruI0 HE BOJH, a BOJBL, @ BOJHBI — 3TO IMPOCTO MEXAHU3M,

HO3BOJI5IIOILIHI>'I 9Ty SHCPTHUIO UCIIOJIb30BATh.
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Jlpyrumu CJ0BamMH BOJIHA — 3TO MEXAHU3M B3aUMOJCHCTBUSA.
Wnm nocpenHuk. D10 JIETKO MOHATH Ha pocToM npumMepe. Koraa mMbl
BE3EM CaHKH 33 BEPEBOUKY, TO BEPEBOYKA HE SIBIISETCS CBOHWCTBOM
CaHOK WJIM 4Y€JIOBEKAa, OHA SIBJIETCS MEXAaHM3MOM B3aMMOJCHCTBHSA
MEXNy HHMH. Mnu mpocTo MOCPEJHUKOM MEXKIYy CaHKaMH U
YEIIOBEKOM.

Bor tenepb, korma Mbl HPOSICHUIM HEKOTOPbIE OCHOBHBIE
TEPMUHBI, MO’KHO MEPEXOANTD K pazpaboTke Hameil Teopun. [lepBpiM
U OCHOBHBIM TIOCTYJIATOM HallIed TEOpPHH, OyJeT MOJI0KEHHUE, YTO B
IIPUPOJIE CYIIECTBYET TOJBKO Mamepusa. To eCTb BCE TO, YTO MOXKHO
nomynars. B mpupone Bce COCTOUT U3 MATEpUHU, a CIEIOBATEIBHO,
IIPUPOJA — ITO U €CTh MaTepus. M 3Ta MaTepus nMeeT OnpeecHHbIE
CBOICTBA, KOTOPBIE MOTYT CYIIECTBOBATh TOJIBLKO BMECTE C HEM.

Kpome sHepruu, OogHMM M3 OCHOBHBIX ()yHIaMEHTAJIbHBIX
CBOMCTB, MPUCYIIUX  MaTEpUH, SABISACTCS  IJIEKMPUUECKUll
3aps0. DKCIIEPUMEHTAIBHO YCTaHOBIICHO U 3TO JIETKO MPOBEPUTH O€3
KaKoH-TuO0 CIOXKHOM ammaparypbl, 4TO 3JCKTPUUYECKUN 3apsin
ObIBaeT JBYX THUIIOB HJIM, KaK TOBOPAT YYEHBIE IBYX 3HAKOB -
HOJIOKHUTEIIBHBIN U OTpUIATENbHBIN. DTH TEPMUHBI BHOCAT B (DUBHUKY
OIpENICNIEHHYI0 IyTaHWIly W ObLI0 Obl TOpa3fo JIOTMYHEE Ha3BaTh
3apszpbl, HAIPUMED, KPACHBIM U 3€JIEHBIM. A MI0YEMY - MBI 3TO y3HaeM
HECKOJIBKO ITO3XKE.

OKCIIEpUMEHTAIBHO TaK K€ YCTAaHOBIEHO M 3TO TOXE JIETKO
IIPOBEPUTH, YTO TEJIA UMEIOLINE OJUHAKOBBIE DJIEKTPUUECKUE 3apsIbl,
OTTAJIKUBAIOTCS, @ UMEIOIIME Pa3HbIE 3apsibl, NIPUTATUBAIOTCA. 10
€CTh TEJa, B 3aBUCUMOCTH OT THUIIOB WIH 3HAKOB 3apsloB,
B3aUMOJICUCTBYIOT 110 pasHOMY. I1o aHanoruu ¢ mpo3payHoOCThHIO, KaKk
CBOMCTBOM IIPOIIyCKaTb CBET, MBI C IIOJIHBIM IIPaBOM MOXEM
ONPENENIUTh 3apAd, KAaK CBOMCTBO WM CHOCOOHOCTh MaTepuu
B3aMMOJCHCTBOBATb. A,  CIIENOBATEIBHO  Hpumaydcenue U
OmmaiKuéaHue — 310 U €CTb B3aUMOJCHCTBHS.
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A Tak Kak MarepualbHbIE Tela, WMCIOIINE 3apsIbl,
B3aUMOJICUCTBYIOT Ha HEKOTOPOM pACCTOSHHUM, TO Mbl BIIPaBE
YTOUYHUTHh JTO OMNpEIEICHUE 3apsia, KakK CBOHWCTBA MaTEpHH
B3aMMO/JICMCTBOBATh HAa PACCTOAHUHU. TO €CTh 3TO B3aMMOJACHCTBHUE
HEKOHTaKTHOE. MaTrepuaibHbIe Tela BCETJa B3aMMOJCUCTBYIOT Ha
pacCTOSTHUY, a 3HAYUT Yepe3 MOCPETHUKA, KOTOPHIM SBIISICTCS nOe
3apsida. VI Tak Kak TIoOJie, 3TO BCErO JHIIb TOCPEIHUK, TO TIPH
BSaHMOHeﬁCTBHHX OHO HC U3MCHSICTCS.

Kornma mer mpubnmkaeM Ipyr K Apyry JBa Teja, UMEIoIne
OJNHAKOBBIC 3ap;11[51, OHU OTTAJIKMBAKOTCAI. BHGCB C.HGI[YGT HUMCTH B
BUAY, YTO OTTAJIKHUBAKOTCA HE BapH,Z[bI, a Teia. 3TO HpOI/ICXOI[I/IT
MOTOMY, YTO MO/ OOUHAKOBBIX 3aPA006 HEeNPOHUUAeMbl TPYT IS
Ipyra W TpU COMMKEHUH OHU YOPYyro neGopMUPYIOTCS, YeM |
00yCIaBIMBAIOTCS ATH CHJIBI OTTAJIKMBaHUs. Korma Mbl mpubimkaem
Ipyr K ApYry Teja, WMEIONIME MPOTHUBOIIOJIOKHBIE 3apsibl, OHHU
HpI/ITSII‘I/IBaIOTCH. OHHTB XKe HpI/ITHFI/IBaIOTCH HEC 3ap;1m>1 HUIIN IIOJIA, a
TeCJia.

OTO TPOUCXOAWT TOTOMY, YTO HOAA PAZHbIX 3apPA00E
cmpemamcesa caumoca oOpye ¢ opyeom. llpu 3TOM y HUX TOXe
MIPOSIBIISIIOTCS. CBOMCTBA YIPYTOCTH, HO TOJBKO MPOTHBOIIOIOKHOTO
IIEUCTBUS.

Ecim  nBa Tema ¢ OPOTHMBOIIOJIOKHBIMH  3apsiaMu
MPUTATHBAIOTCS 10 CONMPUKOCHOBEHHS, TO OHHM OKa3bIBAIOTCS
OKPYKEHHBIMHU JIBYMS IIPOHUKIIMMU OPYr B Apyra U CIUBIIMMHUCS
BMECTC BHGKTpI/I‘IeCKI/IMI/I IIOJISIMU. B UTOTrC 3TO HpI/IBO,Z[I/IT K TOMy, qTo
Oelicmeus 3apsioB  B3aUMHO KOMIICHCUPYIOT Jpyr JApyra u
CONMM3HBIIMECS TN, B OOIIEM H IIEJIOM, OKa3bIBAIOTCS 2/1eKMPUYECKU
Heumpanvubimu. CleayeT WMETh B BHJAY, YTO KOMIICHCHUPYIOTCS
TONBKO JCHCTBUS 3apsfoB, CaMU K€ 3apsibl, SBISIOIIHECS
HEOTHEMJIEMBIM CBOMCTBOM MaTE€pUH, HUKYJA HE UCUE3AI0T.

N BOT »TM ciMBIIMECS BMECTE DJJIGKTPHUYECKHE TIOJIA
MIPOTHBOIIOJIOKHBIX 3apsAIOB U 00pa3yloT 2pasumauuoHHoe none

0o0BEeKTa.
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Bom 30ece mbl morcem 00vachump nouemy 3apaovl cieodosano oOvt
Hazeamb KpacHwvim u 3enenviMm. Tozoa neimpanvnoe meno MoMHCHO Oblio 0bl
npeocmasumey, Kak meno umerujee PAGUMAUUOHHBIE (INeKmMPUUecKu
HelmpanvHblil, dHceamulil) 3apao.

A ecnu MbI onpoOyeM MPUOIU3UTh 1BA TAKUX dJIEKTPUUECKU
HelmpanbHpIX MaTEPUATLHBIX TeJa IPYT K IPYTY, TO ANEKTPUUYECKUE
MOJIs, OKpYXKAIOUIUe WX, OYAyT CTPEMUTHCS YK€ B3aUMHO MONApHO
CIUTBCS APYT C APYTOM, YTO IPUBEAET K MPUTSITUBAHUIO ITUX TN
Ipyr K JApyry. A ciemoBaTenbHO — Tena,  O0Namarolue
TPaBUTALMOHHBIMU TOJSIMA OYIYT @cez0@ TPUTATUBATHCA IPYT K
ApYyTY.

N »5T0 3HAYUT HUKAKOW AaHTUTPABUTALMU B TMPUPOAE
CYILIIECTBOBaTh HE MOXET. 3a MpUMEpaMH JaJIeKO XOIUTh HE HaJo,
a00ble Tena, HaXOIIMecs Ha IUIaHeTe, MPUTITMBAIOTCS K Heil ¢
ONpeAeTICHHON CHIION, 3aBUCSILEH OT PACCTOSTHUS IO €€ MOBEPXHOCTH.
Bce Tena Bo BCeleHHOMH, 3Be3/1bl, IIAHETHI, ATOMBI, 00JIaAaf0T CBOMMH
TPaBUTALMOHHBIMU TOJISIMH, KOTOPBIE XOTS M UMEIOT O€CKOHEYHBIN
paanyc NEHWCTBHUS, HO OYEHb CHIILHO OCIIa0EBAIOT C PACCTOSHUEM TI0
o0paTHO KyOnuecKkoit 3aBucumMocTH. 1 B cruity 6€CKOHEYHOT0 paauyca
JNEUCTBUSI, PTH TIOJNA SIBISIIOTCS @e30ecyuieil ynpyzoil cpeooil, B
KOTOPOM pacipoCTpaHsIOTCS IPaBUTALMOHHBIE BOJHBL.

DTO TOBOPUT O TOM, YTO HHUKAKOTO 3dupa, (HU3NIECKOTO
BaKyyMa, CKa304YHOTO MPOCTPAHCTBA-BPEMEHH WM KaKOT0-TO
TPUAEBITOrO LAPCTBa B MpHUpOJE HEe cymecTByer. M kak Mbl
YCTaHOBWJIM BBIIIE, TPABUTAIIMOHHOE TOJIEe, KaK TOJe 00pa30BaHHOE
AIIEKTPUIECKUMU TOJISIMH, TaK K€ 00JIafaeT yIPYrocThi0 U MOATOMY
Tr000€ TeNo, IBUTAsICh B TPaBUTAIMOHHOM TOJie, OyJeT co3/aBaTh B
HEM YIPYTyIO BOJIHY CXKaTUsl, CKOPOCTh KOTOPOM MOCTOSIHHA, TOTOMY
YTO OMNpEAeNseTcs TOJIbKO YIPYTMMH CBONCTBAMHU SJIEKTPHUECKHUX
noJiei, 00pa3yIoUMX 3TO IPaBUTALMOHHOE TIOJIE.

JlnuHa 93TOM  BOJMHBI OyIeT ONpeneNsIThCs Pa3HOCTHIO
CKOPOCTEH caMOW YaCTHUIIbI M BO30YKIAEMOM €10 BOJTHBI.
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E€ M0KHO omucaTh CIeyIOLUM BBIPaKCHUEM:

;\4=(VB'V‘I)/t,
rae Vua— CKOpOCTb YaCTHIIBI,
a Vs — CKOpPOCTh, CO3JaBa€MOl €0 TPAaBUTAUOHHOW BOJHBI

(cxopocme ceema) (puc 14).

Kak wW3BECTHO, CKOpPOCTH BOJHBI B T'PABUTALMOHHOM IIOJIE
cocraBiser 300000 KUIOMETPOB B CEKYHAY. DOTO TO, YTO YYEHBIE
OIMMOOYHO HA3bIBAIOT CKOPOCTHIO CBETAa W KOTOpast SIBISETCS
NnOCTOSIHHOU. CKOPOCTh PacipOCTpaHEHUS BOJIHBI B TPABUTAIlMOHHOM
1oJie, BeIMYMHA JEeHCTBUTEIBHO MMOYTH MOCTOSTHHAS U ONpeeNsieTcs
TOJIbKO CBOMCTBAaMH CpeZibl, B KOTOPOU OHa pacnpocTpansercs. 1 rak
KaK MaTrepualbHble TejJa MOTYT B3aUMOJEUCTBYIOT TOJIBKO C
MOMOILBIO TIOJIEH, TO CKOPOCTh BOJHBI - -3TO U €CTh CKOPOCTb
B3auMOJEHCcTBUSI. A camMa dYacTHIla MOXKET JBHUraTthbCsI B
TPABUTALMOHHOM II0JIE C KAKOM YrOAHO CKOPOCTBIO, XOTh MUJUIMOH
KHJIOMETPOB B CEKYHY.

JlBurascp B crenupuveckoll cpene, KOTOPYIO MPEICTaBIISET
co0OH TpaBUTALIMOHHOE TI0JIe, OOpPA30BaHHOE DBJICKTPUYECKUMU
MOJIIMUA TIPOTHUBOIIOJIOKHBIX 3HAKOB, YaCTHIIA BO30YXTaeT B HUX
CUHXPOHHBIE TPOTHUBO(A3HbBIE BOJIHBI CKaThsl. Eciiu B KakoH-TO TOUKe
MOJIOKUTEIBHOTO AJIEKTPHUUECKOI0 TOJISl Y BOJHBI TOpO (cxkaTHe), TO B
TOH € TOYKE OTPULATEIBHOIO MOJIs, UMEIOIIEr0 TPOTUBOIIOIOKHBIE
CBOMCTBA, OyIeT BIaInHA (pa3peKeHHE).

JlpyruMu cioBamH, BOJIHBI B 2PAGUMAUUOHHOM nojle — 3TO
nonepeyHbvle BOJIHBI HA TPaHUIIE ABYX cpell (JIEKTPUUECKUX T0JIEH) C
pa3InyaOIUMHKCS TPOTUBOMOJIOKHBIMH CBOMCTBAMHU.

OTO M €CTh TE CaMble 2PAGUMAUUOHHblE BOIHbBI, KOTOPHIEC B
¢duzrke onOOYHO HA3BIBAIOTCS IAEKMPOMAZHUMHBIMU.

Baxyym, max sce kax u sghup, no npeocmasnenuto puzuxos, cpeoa
00HOpOOHAsA, a4 603HUKHOGEHUE HONEPEUHBIX 60JIH 6 OOHOPOOHOI cpede
Hego3moxycno. Ho 6 zpasumauuonnom  none, 00pA306aHHOM

14



Beonroyust MATEPHH

6/10J1CEHHbIMU OPY2 8 OPY2a INEKMPUUECKUMU NOTAMU, ZPAHUUA MENHCOY
HUMU Cyuecmeyem, NPAKMU4ecKu, 6 11000l mouke IMo20 noJisi.

Ji1s1t TOTO, YTOOBI IPUITH K BBIBOTY 00 3JIEKTPUUECKOU MPUPOJIE
IpaBUTALMH, JOCTATOYHO D3JIEMEHTAPHOTO CPaBHEHUS OCHOBHBIX
dbopmyn 3akona KymoHa wu 3akoHa "BCEeMHUpPHOTO" TATOTEHUS
Hrerotona. Tak Kak 3TH 3aKOHBI MPAKTUYECKU OMUCHIBAIOT OJJHO U TO
K€ B3aUMOJICHCTBUE, TO MOJIYy4aETCs, UTO ITO OJUH U TOT XK€ 3aKOH,
"OTKpBITHIN" HEOAHOKPATHO.

Bonee Toro, 3akoH 3TOT BBIBEJIEH UUCTO F€OMETPUYECKH, TaK

KaKk B OGH.[GM BHUJAC OH OIIMUCHIBACT
3aBHCUMOCTh naowyaou ceueHus
J1000Tr0 TEJIECHOTO yria, OT PaCCTOSHUS
CEKYIIEH MITOCKOCTH JI0 €ro BEPIIMHBI. A
TaKk Kak MaTepualbHbIE Tesla 00JaaroT

00BEMOM, TO YBEJTMUEHHUE €ro paanyca B

e 1. 2 pa3a, MPUBOJUT K YBETUICHHUIO 00BeMa
3TOr0  Tela U COOTBETCTBEHHO,
KOJIMYECTBA €ro BEUIECTBA, B § pas.

A, crnemoBaTeNbHO, M €r0 CHUJIbl TPUTSHKEHHUS] TaK Ke
YBEJIMYUBAIOTCA B 8 pa3 WM MPOMOPLUOHAIBHO KyOy paauyca, a He
KBaJpary, kKak omuoouno cuntanu Hetoton u Kynon. Pactipegenenne
MOTEHLIMAJIOB TPaBUTALIMOHHOTO TOJNS JIOOOr0 MaTepHalbHOTO
o0BeKTa — IUIAHEThl WJIM 3Be3[bl TIpadUyUECKHd MPEICTaBICHO
pucynkoM (puc 1). I'paBUTallMOHHBIE CHUJBl  NPUTSHKEHUSA
YBEJIMYUBAIOTCS TPOTOPIIMOHATIBHO Kyfy pPACCTOSHUS OT IEHTpa
TUTAHETHI ¥ JOCTUTAIOT MAaKCUMAaTbHOTO 3HAYCHUS Ha €€ TTIOBEPXHOCTH.
JTa 3aBUCUMOCTH OMUCHIBACTCS BHIPAKECHUEM:

Fn=kR3, 20e

k — ycnoeuwiii koagpgpuyuenm nponopyuonansnocmu,
HEe0OX00UMbIll  ON1  CO2NACOBAHUSL  PA3TUYHBIX — eOUHUY
usMepenUsl, OCHOBAHHbIX HA CIYYAUHBIX BEIUYUHAX.
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R — paouyc maecomerowezo mena (36e3061, nianemot).
COOTBGTCTBGHHO, no MeEpc yaajliCHusd OT IMOBCPXHOCTU
MaTC€praJIBHOIO TCJjIa, CHJIa €ro TIPaBUTAIMOHHOTO IIPUTIXKCHHUA
YMCHBIIACTCA IO TOMY K€ 3aKOHY MU 3Ta 3aBUCHUMOCTDL OIIMCBIBACTCA
CJICOYIOIUM BBIPAXKCHUCM:
F->Fu/(r-R)?
(Ilpumeuanue: Hmenno uz-3a Kybuueckoii sagucumocmu Kasenouw ne
cMoz oOHapyscums cunvt npumsicenus 150-mu kunozpammosvix 6016anoK u
ucnonvzoean ¢opmyny Kynona ons nekmpuueckux 3apaoos. M umenno

noymomy amepukanyvt He cmozriu npespamumsv ceoii "'NEAR'" ¢
UCKyccmeennwlil cnymuuk acmepouda 3poc. Tax jce, Kak He npouwien Imom

"dhoxyc" ¢ anonckum zondom "XAIBYC" u acmepouoom Hmoxkasa.)

A Tak Kak CHJIbl TNPUTSHKEHUS, JEUCTBYIOIIME B IIEHTPE
MaTepuaibHOr0O  OOBEKTa,  B3aUMHO  IPOTHUBOIOJIOXKHBI U
YpaBHOBEIICHBI, TO CUJIa TPABUTALINH, a CIeI0BATENIbHO U JaBJICHUE B
HEM TNpaKkTU4YecKH paBHbl Hymo. I[lostomy mrobas wacTuua,
OKa3aBIIasiCs B CaMOM IEHTpe OOBeKkTa OyneT HaxoAWUTCS B
HEBECOMOCTH U IPH HE3HAYUTEIHLHOM CMEIIEHUH €€ B KaKyI0-JIH00
CTOpPOHY, pPaBHOBECHE CUJI HAPYLIUTCS U YaCTHULla HAYHET IBUTaThCs B
Ty CTOPOHY, T'Jie OBEPXHOCTh Oimmzke. YTo B UTOrE MpHUBENIET K TOMY,
YTO B [IEHTPE MaTEepPHAIILHOTO TeJla 00pazyeTcs mycroTa. Bot mostomy
J00bIe KOCMUYECKHE O0BEKThI, ATOMBI U 3JIEMEHTapHbIE YACTUIIbI, 3TO
nycmomeinsie 00pazoeanusi.

OTa MyCcTOTENO0CTh, KaK "TpaBUTALIMOHHAS CKOpJIyna" IpHUIAeT
aTOMaM M 4acTHIlaM, a TaK € 3B€3[aM M IUIAHETaM HEBEPOSTHYIO
IPOYHOCTh M CTaOMJIBHOCTh. 3eMJIsi, HAlpUMEpP — 3TO ITYCTOTEINbIN
11ap ¢ TOJIIMHOMN CKOPIYIbl IPUMEPHO, OKOJIO 2 THICSIY KMJIOMETPOB,
C BHYTpPEHHEW aTMoc(epoll NPUMEPHO TAaKOH KE€ TONIIUHBI H
BaKyyMOM B CaMOM LIEHTpE.

['paBuTanmonHoe  moje, 00pa30BaHHOE  OJAMHAKOBBIMU
JNEKTPUYECKUMHU  TOJSIMH  Pa3HBIX  3HAKOB, TEOPETUYECKH,
UEHmMPANbHO CUMMEMPUYHO U €Tr0 BEJIMYMHA 3aBUCUT TOJBKO OT

bu3MYECKUX pPa3MEpoOB MaTepuanbHOro Tena. s Toro 4ToOBI
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JBUTATHCS JANbIIe HAM HEOOXOIUMO Ha HEKOTOPOE BPEMS BEPHYTHCS
K cTpoeHuIo aroma. Kak ObIIo cka3aHO BBINIE IUIAHETapHAS MOJEITH
Pezepdopna u xBanToBast Mmojaenb bopa, Mo cyTu mpencTaBIsIONINe
co0o0il 3leMeHTapHble BEYHbIE JBUTATENIH, JUIs HaIlel Teopuu
COBEPIICHHO HEMPUEMJIIEMBI.

A BOT aTOMBI 10 MOzien ToMcoHa, HanOoJIee ITOJIHO OTBEYAOT
peaTbHOCTH, TaK KaK OHU COCTOAT W3 OJMHAKOBOIO KOJUYECTBa
SJICMCHTApPHBIX qacTulg C IMPOTUBOIIOJIOKHBIM 3apsAa0M,
COCMCHTUPOBAHHLIX MOIIHBIMH CHJIAaMHW B3aUMHOTI'O IPUTSXKCHUS.
HNmenno IMO3TOMY aTOMBbI OYCHb CTa6I/IJ'H>HBI, HO IIpU 3TOM CBOUMU
TpaBUTAOUOHHBIMU IIOJIIMU OHHU MOTYT 3aXBaTbIBATh Pa3JIMYHLBIC
CBOOOAHBIE DdJEMEHTApHble M CyOdJeMEHTapHble YacTUIBl U
yIep)KUBaTh WX Ha CBOEH MOBEPXHOCTHU, TaK K€ KaK IJIaHEeThI
YIEPKUBAIOT Ha CBOEW TOBEPXHOCTH pa3jIMyYHble MpPEeIMEThl U
atMocdepy.

Y  aroma,  yaepxkuBamomero Ha  cebe  YacTHIIBI
MPEUMYIIECTBEHHO KaKOoro-Iubo OIHOTO 3apsijia, TPaBUTAIMOHHOE
1oJie, OKpy»Karolee ero, yxxe He 0yner cumMmerpuyHbsiM. OHO Oyzer
COCTOATh M3 3JIEKTPUUYECKUX MOJIEH, HECKOJIBKO pa3inyaroluxcs Mo
BEJIMYMHE W paauycy ICHCTBHS, UYTO TNPUBEIET K HEKOTOPOMY
0CNIabJICHUIO MPUTSHKEHUSI aTOMOB JIPYT K APYTY.

DTy pa3HOCTb BEJIUYMH AIEKTPUUYECKUX MOJIEH, MBI U HA30BEM
acummempueil 2pasumayuonno20 noaa. Eciu Ha TOBEPXHOCTH
aroMa npeo6ﬂa;[a}oT YacTulbl C TMOJIOKHUTCIBHBIM 3apdaoM, TO
acummempus €ro TPAaBUTAIMOHHOTO MO OyIeT MOJIOKHUTEITHHOM.
Wnm oTpunarenbHOU, eclii Ha000pOT.

Jpyzumu cnosamu, acummempus pagumayuOHHO20 NOA
amoma, Mo €20 6HeUIHUIl U30bIMOYHBLIL IIEKMPUYECKUIL 3apPA0.

Bce BemiecTBa B mpHUposie COCTOAIIME U3 aTOMOB U MOJIEKYI,
BCerja MMEIOT HeOOosbllIne H30BITOUHBIE DJIEKTPUUYECKHE 3apsiibl
(acummempuio), KOTOPBIMH  OIPEAETSIOTCS UX  arperatHble
COCTOSIHHS M B3aUMOJICHCTBUS APYT C APYTroM (puc 2). DIeMeHTapHbIC
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YacTUIBl TaK € HMMEIOT aCHMMMETPHUIO TI'PaBUTAIIMOHHBIX IOJIEH,
OOyCJIOBJICHHYIO NPWIHMIIIUMH K HUM  CyO3JeMEHTapHBIMU
YaCTUL[AMH.

AcuMmMeTpHsl TpPaBUTALMOHHBIX IOJIEH YacTHI, aTOMOB H
JpYyTuX MarepuanbHbIX OOBEKTOB, OOYCIOBIEHAa CBOMCTBaMHU
MaTepuH, KOTopbie POPMUPYIOT CHEPHUIECKYI0O METPUKY BCEIICHHOM.

= Nmenno Onaronmaps chepuueckon
ama | METPUKE, MaTEpUsl BCEICHHON HE

ITone
CMPHHAMETLHOL0 —.
sapada k

ny B X - MOXKET UMETh a0COIOTHYIO
.’ / \. \ CUMMETPHIO T'PAaBUTAIIMOHHBIX MOJICH
)| il — aTOMOB, MHAue OHA cobpanach Obl B
_dmow g -~ OJIMH OOJIBIIION KOM U CYITIECTBOBAHHUE
- BCEJICHHON M €& »BOJIIONUS ObLTa OBl

Puc 2.
HEBO3MO>XKHa.

AcuMMeTpHeil TPaBUTAIMOHHBIX MOJIEH aTOMOB WJIM MOJIEKYJ
BEIL[ECTBA OINPEIEISIETCS U BEC 3TOr0 BEHIECTBA B IPABUTALMOHHOM
noJie 3eMJIM WIH JIPYruX KOCMUYECKUX TEl.

Tak kak cama 3emuis MMeeT HEOOJNBIIYI0 OTPUIATEILHYIO
aCUMMETPHUIO (3apsifl), TO BEIIECTBA C TAKOM )K€ aCUMMETpPUEH BECIT
MEHBIIIE, YEM BEIIIECTBA C MOJIOKUTENIbHON acumMeTpueit. Hanmpumep,
TaKHe ra3bl, KaK BOAOPO/ U KHCIOPOI UMEIOIIHNE JOBOIHHO OOJIBIIYIO
OTPULIATENIBHYI0 ACUMMETPHUIO MOJIEKYJ, B TPAaBUTALIMOHHOM II0JIE
3eMIIM BECSIT MEHBIIE, YEM COCTOSAIIAS U3 3TUX I'a30B BOJIA, UMEIOIIAs
ropas/io MEHbIIYIO OTPULIATENbHYIO aCHMMETPHIO.

Hanuume otpunarensHoil acMMMETPUM T'PABUTALIMOHHBIX
IOJIEH KOCMHYECKHUX OOBEKTOB M aTOMOB TOIl 00JIaCTH BCEIECHHOMH, B
KOTOPOW HAaXOAWTCS HAIlla TaJaKTUKa, OOBSICHICTCS HEU3MEHHOCTHIO
3aKOHOB JBOJIIOIMH, [UIsI JIIOOBIX MacmTaboB CYIECTBOBaHUS
MaTepHH.

A Tak Kak B IIEJIOM BO BCEJICHHOM HE MOXXET OBITh Pa3HOTO
KOJIMYECTBA MMPOTUBOMOJIOKHBIX 3apsI0B, 3TO 3HAYUT, YTO B HEM Tak
K€ CYIIECTBYIOT OOIIMPHBIE 00JIACTH, UMEIONINE TOJIOKHUTEIBHYIO

ACUMMETPHIO, KOTOphIe HUKOT/AAa HEe OYAYT JOCTYIHBI JJSl OpPraHoB
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HaIIero 3peHus. DTO U €CTh Ta camasi TeMHas Marepusi, KOTOPYIO
NBITAIOTCS HAUTH YYEHBIE.

["amakTuku, 3BE37bI W IUIAHETHI, COCTOSIINE W3 MaTEPUH C
MOJIOKUTETHFHOW aCUMMETPUEH, MBI HE CMOXXEM HUKOT/Ia YBUJIETh, 110
TOH K€ IPUYUHE, TI0 KOTOPOH BUIUM HOUHOE HE0O YepHBIM. YacTHIIbI
C TIOJIOKUTETHLHBIM 3apsIOM, U3JIy9aeMble 3B€3aMHU COCTOSIIIIMMH U3
MaTe€puu, HMEIOUIEH MOJOXKUTEIbHYI0 aCUMMETPUI0 (TE€MHas
MaTepus), YMEHbBIIAIOT W JlaXXe MOTYT HHBEPTHPOBATH Pa3HOCTb
MOTEHIIMAJIOB B MOJIEKYJaX pOAOINWHA, KOTOPOW MBI OOsS3aHbBI
3penueM. [1oaToMy OHU ISl HAC HEBUAUMBI.

OTo, MO CyTH, CaMblii HAcCTOALIMN NapajuIeIbHBIA MHp, C
pPa3yMHBIMH OOHWTATEIISIMH KOTOPOTO MBI HHUKOT/Ia HE CMOXEM
YBUIETHCS BOOYHMIO W 00mAaTbcs Hampsmyro. Jlaxke HeOoabmoi
KyCOYEK BEILECTBA, COCTOSIIIMA M3 MATEPUH C TOJOKUTEIbHOMN
acUMMeTpHueH, Oy/IeT BECUTh Ha 3eMiie HECKOJIPKO TOHH, TIO3TOMY HH
0 KaKOM TMOCEIIEHUH 3TOr0 MapajlieIbHOTO MHUpA, HE MPUXOAUTCS
JTaKe U MEUTaTh.

OOmenne ¢ OOHMTATENSIMU 3TOTO MHpa BO3MOXHO TOJIBKO
MOCPEJICTBOM  PAAMOCBS3H, IOTOMY UTO YaCTHUIbl, H3ITyYCHHBIC
3BE€3/IaMU C MOJIOKUTEIbHON aCUMMETPUEH TPaBUTAIIMOHHOTO TTOJI,
COTIPOBOXAAIOTCA TaKUMH  JK€ TPABUTAIIMOHHBIMH  BOJIHAMH
(2JIEGKTPOMarHUTHBIMM), YTO M YaCTHUI[Bl C OTPUIATEIbHOU
acummetpuei. [loatomy Ha KapTe, Tak Ha3bIBAEMOI'O PEIIMKTOBOTO
U3ITy4eHUs, OOBEKTHl C TIOJNOXKUTEIHHOW W  OTPHUIATEIBHON
aCUMMETpHUEHN JOJIKHBI BBIMISIACTh OJJUHAKOBO, CBETIBIMU IS THAMHU.

1) Amomwvr meepovix eewyecme umerwm oueHv HEHONLULYIO
acumMmempuio 2pasumayuoHHbIX noJiell (U30bIMoYHbILL 3aps0 OYeHb
Mapn), HOIMOMY OHU HPUMAZUBAIOMCA OPYZ K OpyZy HACHOIbKO
CUTILHO, YMO 071 MO20 YUMo 0bl UX COBUHYMb OMHOCUMENbHO OPY2
opy2a ujiu Omopeamsv, HYHCHO RPUTLOHCUMb 3HAYUM eJIbHbLE YCUTUA.

W yem MeHbIIIe aCHMMETPHS TPaBUTAIMOHHBIX TOJIEH aTOMOB
BEIIIECTBA, TeM OHO TBepke. CaMast BBICOKAsi TBEPAOCTh M MPOYHOCTh
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MOKET OBITH TOJBKO NPHU HYJIEBOW aCHMMETPHH WIH aOCOIIOTHOMN
CUMMETPUHU T'PABUTALMOHHBIX IOJIE aTOMOB BEIIECTBAa, KOTOpas B
cuiIy cQeprudeckol METPUKHA BCEIICHHOW, MPAKTHYECKH TaK >Ke
HEBO3MO’KHA, KaK HEBO3MOKHO CYIIIECTBOBaHUE aOCOIIOTHOTO HYJIS B
CTAaHJAPTHOW MOJENU. DTO OOBICHIETCS TEM, YTO HEBO3MOXHO
VI0KUTh OJIMHAKOBOE KOJMYECTBO c(epuuyeckux dYacTull B
chepuueckuii 00beM aToma. Tak UM WHA4Ye WX KOJIMYECTBO OyIeT
HECKOJIbKO pa3inyaThCsl.

TBepbie Tena MoYTH HECKUMAEMBI, TaK KaK M3-3a HeOOIbIION
aCMMMETpHUHU 3a30pbl MEXJy aToMaMu MUHHMaibHbL. Hekotopoe
C)KaTHe BEIIECTBA BO3ZMOKHO M3-3a ITHX HEOOJBIINX 3a30POB MEXKIY
aToMaMH, a TaKXe H3-3a COAEpKalIUXCs B HEM AaTOMOB TIas3oB,
MMCIOIIMX 3HAYUTENbHYI0 acuMMerputo (puc 2). Ilpu KoBke,
HaIpUMep, aTOMbl HECKOJIBKO COJMKAIOTCSI U CHJIbI MPUTSDKEHUS U
COOTBETCTBEHHO MPOYHOCTh BEIIECTBA YyBennuuBaerca. Pasznom
TBEPAOTO Tela MPOXOIHUT MO OONACTSAM C OOJBIINM COIAEPKAHUEM
PacTBOPEHHBIX B HEM PA3IMYHBIX IPUMECEH U MOBEPXHOCThH pazjiomMa
u3-3a OOJBIIMX CHUJ TPHUTSDKEHUS MTHOBEHHO — OOJIETUISeTCS
MOJIEKYJIaMH BO3/yXa.

Ecnu cnoxuth pasznomMaHHblE 4YacTH BMECTE, TO H3-3a
MIPOCIOMKHA MOJIEKYJl BO3JyXa LEJIOro KyCKa IOJYYUTh YXKE HE
ynacrcs. [IpunoxuB oueHb OoNbllIOe JaBICHHE K KYCKaM MOXKHO
BBIIaBUTH OOJIBIIMHCTBO MOJIEKYJ BO3/AyXa M3 pas3jioMa M KYCKH,
HEIMOCPEICTBEHHO COMPUKOCHYBIIKNCH, COSTUHSATCS.

DTO, Tak Ha3blBaeMmasi, CBapKa JaBJIEHUEM, KOTOpPas CHIIBHO
obneryaercs B Bakyyme. VMMeHHO u3-3a TOTO, 4TO B BaKyyme
CBapWJIMCh MIAPHUPHI JIFOKA KOCMUYECKOTO KOpalJs, IpH BHIXOJAE B
OTKPBITBIA KOCMOC 4yTh OBLIO HE MOTUO KOCMOHABT JICOHOB.

[Ipy KOHTaKTE METAJIOB, MUMEIOIIMX pa3Hble H30BITOYHBIE
3apsAlbl, MEKy HUMH BO3HUKAET HEKOTOPAsl pa3HOCTh MOTEHIUAJIOB
¥ KOTOPYIO YU€HbIe Ha3bIBAIOT MOTEHIMAIBbHBIM OapbepoM. KoHTaKThI
METAJIJIOB C OYEHb OONBIION PAa3HOCTHIO M30BITOUHBIX 3apsIOB WU
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OOJBIIMM MOTEHIMATLHBIM 0aphepoM HUCHONB3YETCS IS CO3JTaHUS
TepMorap.

A HEKOTOpblE BELIECTBA, JIETUPOBAHHBIE CIELUATBLHBIMU
nobaBKaMHy, YBEITUYUBAIOIIIMMH MOTEHIIMAIbLHBIA Oapbep,
UCIONIB3YIOT AJI CO3JaHMsl TaK Ha3bIBAE€MbIX MOIYIMPOBOAHHUKOBBIX
npubopoB. KOHTaKTel MeX Ay TaKUMU MaTepHajaMy Ha3bIBAIOTCS N-p
nepexoaamMu.

2) Amomwbl dcuoKocmeil umMerm HECKOIbKO 0OO0abuiyio
acummempuio, yem amombvl meepovix mei, U pacnonazarmcs c
HECKOJIbKO 001bMUMU 3A30pamu, NOIMOMY UMEIOM 603MONCHOCHLD
J1€2KO CKOJIb3UMb OMHOCUMENbHO OpY2 Opy2a.

DTOW JIETKOCTBIO CKOJIBKEHHsI OOYCIIaBJIMBAETCS CBOWCTBO
TEKY4eCTH KHUAKOCTEH 1 OTCYTCTBUE B HUX TpeHus. B cuity Toro, uro
3a30pbl MEXAY aToMaMH TOXE JIOCTATOYHO Mallbl, dHUAKOCTU TOXKE
MPaKTUYECKH Hec)kuMaeMbl. HesHauuTenbHoe cokaTue )KUuIaKOCTe! Tak
K€ BO3MOIKHO JIUIIIb U3-32 PACTBOPEHHBIX B HEM MOJIEKYJ ra30B.

AcuMMeTpHsI TPaBUTAIMOHHBIX TIOJIEH aTOMOB Pa3IMYHBIX
XKUJKOCTEH TaK jKe MOXKET OYeHb CHIILHO pa3inyaThcs. BemecTBa co
CPaBHHUTEIHHO HEOOJBIIONW PA3HOCTHIO ACUMMETPHUH JIETKO BCTYMAIOT
B "XUMHUYECKHE" pEaKLHH JPYT C APYTrOM U JIETKO CMEIIHUBAIOTCH, a C
0OJIBIITION Pa3HOCTHIO, HAOOOPOT PACCIIAUBAIOTCA.

Pa3HocTh NOTEHIIMANI0B, BO3HUKAIOIIAS B PE3Y/IbTaTe KOHTAKTa
MEXy JKUIKOCTbIO M TBEPABIM TEJIOM, OOYCIIOBJIEHHAs] Pa3HOCTHIO
ACUMMETpPUH TPAaBUTAIIMOHHBIX TMOJIGH HMX aTOMOB, IIO3BOJISET
CO3/1aBaTh "'XMMHUYECKHE" UCTOUHUKH NIEKTpUUIECKOro Toka. [lpuuem,
yeM OoJbIlleé Pa3HOCTh acCUMMETpHii, Tem Ooiee 3(hdeKTuBHBIC
UCTOYHUKM TOKa MOJydarTcs. Tak d9ro JoOble, TaKk Ha3bIBAEMBIS
XUMHYECKHE  peakluuu  UMEIT  (U3NYECKHE  MEXaHU3MBbI
B3auMOJICUCTBHUI.

AcuMMeTpHeil TPaBUTAIIMOHHBIX TOJIEH Tak € AJIEMEHTAPHO
O0OBSCHSIETCS paCTBOPUMOCTH BelIecTB[I1.9]. UeM Oobliie pa3HOCTH
aCUMMETpUHl aTOMOB BEIIECTBA W JKMJIKOCTH, TE€M JIeT4e OHH
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cmemuBaroTes  (pactBopsitorcs). llpu HarpeBaHuM, acuMMETpHS
TPAaBUTALMOHHBIX  TIOJIEH aTOMOB JKUAKOCTH  YBEIHMYHBAETCH,
COOTBETCTBEHHO yBEIIMYMBACTCSI U PAa3HOCTh aCUMMETpPUH C
pacTBOpSIEMbIMH BEILLIECTBAMH U OHU B HEMl Jierue pacTBOPSAIOTCS.

HmMeHHO TO3TOMY ra3bl, UMEIOIIHE OOJbIIYI0 ACHMMETPHIO
IPaBUTALMOHHBIX TMOJIEH aTOMOB, JIerue pacTBOPSIOTCS B XOJIOJAHOMN
BOJIC, TaK KaK pPa3HOCTh ACHMMETPUU JOBOJIBHO BEJIHMKA, a MPHU
HArpeBaHUU PA3HOCTh ACHMMETPUN YMEHBIIACTCS U PACTBOPCHHBIE
ra3bl HAYMHAIOT OYPHO BBIICISTHCS B aTMOChEpy.

3) Amomwt 2a306 umewom 0080J1bHO 3HAYUUMENbHYIO
acummempuro  Z2pAGUMAUUOHHBLIX  noJell (3HauumenvHulil
u3ObLIMOYHYILL  3aps0), 6 pe3ybmame KOMOPOU Mexucoy HUMU
npeobaaoarom cuivl OMmaiKueaHusl.

OTU cuiibl OTTAJKMBAaHUSA MEXIy aTOMaMHM raza 3acTaBisIOT
ra3pl OECKOHEYHO paciupsThes. Ho mpu BHeENIHEM AaBlIEHUU Ta3bl
JIETKO CKUMAIOTCS U KOTJ[a MEXTy aTOMaMH ra3a Mo4YTH HEe OCTaeTCs
MOJIEBBIX MPOMEXYTKOB, Ta3 MPEBPALIACTCI B  MHCUOKOCHLb.
"Camockatue" Taza B CIEACTBHH, SKOOBI, TPaBUTAIMOHHOTO
NPUTSDKEHUST aTOMOB JIPYT K JAPYTY, SBISETCS TMOTHEHINEH JyIIbio,
KOTOPYIO ~ HECyT  JIOAU ¢  YOOTUMH  OOBIBaTEIbCKUMH
MpeJICTaBICHUSIMU O TIpHpojie rpaBuTanuu. [lagenue marepun camoit
Ha ce0s, KOTOpOe TMPEACTaBIseT COOOM, TaK Ha3bIBACMBIN
IpaBUTALMOHHBIN KOJUIAIIC, 10 CYTH, PABHOCUJIHHO MOJHATHIO CAMOTO
ceOst 32 BOJIOCHI.

Uem Oojbllle aCHMMETPHUSI TPABUTAIIMOHHBIX IOJIEH aTOMOB
ra3a, TeM MCHBINE T'a3 BECUT B IOJIE TATOTEHUS 3eMid. ATOMBI U
MOJIEKYJIbl BOZOPOAA, HAmpuMep, OONagaroT OYeHb OOJIbIION
acUMMeTpuer, cimabo TPUTATHBAIOTCS 3eMJIel W TI03TOMY
BCTPEYAETCs TOJIHKO Ha OUYEHb OOJIBIINX BHICOTAX.

BennunHoil acMMMeETpHil TpaBUTAIMOHHBIX IOJEH aTOMOB M
MOJIEKYJI ~ BEIleCTBAa JJIEMEHTAPHO OOBSACHSAIOTCS  MEXaHU3MBbI
MPONYCKaHUs (TPO3PAYHOCTH ), TOTJIOUIEHUS U OTPAKECHHUSI.
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Ecnu acummeTpusi rpaBUTALIMOHHOTO TTOJISE YACTUIBI CBETOBOIO
u3nydeHuss (PoToHa) HEHAMHOTO OTJIMYAeTCS OT AaCHUMMETPUU

TPaBUTAIMOHHBIX TOJIEH aTOMOB BEIIECTBA,
«e | TO BEUIECTBO MPO3PAYUHO IJIs W3ITy4EHUs

orow (puc 3).
®DOTOHBI, TPEACTABIAIONNUE CO00M

+—9

iy e i

MEXaHW3M Npo3payHoOCTH

Puc 3. qaCTUIhbI, HMCIOLIYIO OTpULATCIILHYIO

ACUMMETpHIO, TIOMajas U HaKaIlUIBasCh B
aTOMax BEIIEeCTBA, YBEIWYMBAIOT aCHMMETPHUIO WX TPABUTAIIMOHHBIX
MoJIel HACTONBKO, YTO HAYMHAIOT BBITAIKUBATELCS U3 HUX. TO ecTh pu
MPOITYCKaHUH MPOUCXOIUT TIEPEen3TyueHue.

HeGomnbmas 9acTh, HaKarIMBAIOMIUXCS B BEIIeCTBE (DOTOHOB,
oOycnaBiaMBaeT MOTEPU MpHU TporyckaHuu. Ecimm acuMmmerpus
TPaBUTAIMOHHBIX MMOJICH aTOMOB BEIIECTBA 3HAYUTEIHHO MPEBBIIIACT
acUMMETpHI0 (OTOHA, TO BEIIECTBO HEMPO3pavyHo, (HOTOH MPOCTO
ompascaemcs. Kak 6bU10 mokazano Boie (puc 1), rpaBUTaliuoHHbIe
CHWJIBI TATOTEHUSI OYCHB OBICTPO YOBIBAIOT C YBEIIMYCHUEM PACCTOSHUS
OT TATOTEIONIMX TEJI, TO3TOMY CHJIBI TpUTsDKeHus: ComHIa U 3eMITH Ha
paccrosiuu 150 MUIIIMOHOB KMJIIOMETPOB, HACTOJIBKO HUYTOKHBI, YTO
3emutsi, BO BpeMsl IBIDKCHHS, OCTAETCsl Ha OpOUTE TOJIBKO Oiaromaps
60JIHOBOMY 63AUMOOCICMEUIO C TPABUTAIIMOHHBIM TIoJieM CoJTHIIA.

J171s1 TOTO 9TO OBI MOHATH MPUPOTY BOTHOBBIX B3aMMO/ICHCTBHH,

JIOCTaTOYHO paccMoTpeTh '"dddext”, Tak
HA3bIBAEMOTO, 2pPasumMayuonH020
aunzuposanusn (puc 4). OH 3aKkiIr04yaeTcs B

TOM, UYTO 4YacCTulla, HOpoJICTaromasds MHUMO

TPaBMTALHONNOE
none

TATOTEIONMIETO O00BEKTa, B  pe3yibTare

Puc 4. BOJIHOBOTO  B3aMMOJICHCTBHSI C  €TO
TPaBUTAIIMOHHBIM TIOJIEM, W3MEHSET CBOIO TPACKTOPHIO B CTOPOHY
9TOTO O00BEKTa, co3daBas WUIO3UI0 MNpuUTsHKeHUs. [logoOHBIM
"s¢ppexTom" 00BsICHACTCA U TUDPAKIINST YACTUI] HA Y3KUX IETIAX.
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OOBsICHSIETCS ATO TEM, YTO BOJTHA, COMPOBOXKIAIONIAS YACTHILY,
CO CTOPOHBI OOJBIICH HAMPSKESHHOCTHU TOJISI UCIBITHIBACT OOJIbIIEe
CONPOTUBIIEHUE, YE€M C TPOTUBOIMOJOXKHOW, YTO M CO3JaeT
OTKJIOHSIFOLIUIT MOMEHT, HM3MEHSIOIUN TPaeKTOPUIO YacCTHIBl B
CTOPOHY TATOTEIOLIEro 00bekTa. I deM BhIlIe CKOPOCTh YacTHI[ U
yeM OJIMKe MX TPACKTOPHS K TATOTEIOIIEeMY Tely, TeM CUJIbHEe OHU
OTKJIOHSIOTCA (pHC S).

Opnnako OOJbIINE YYCHBIE 10 CUX ITOP HUKAK HE MOTYT MOHSITh,
KaKuM 00pa3oM CO31ar0T MHTEP(PEPEHITMOHHYIO KAaPTHHKY YaCTHIIHI,
MPOJIETAOIINE CKBO3b Y3KHE IIeNu. VM U HEeBIOMEK, YTO YacTHIIa,
MPOJIETAOIAsl Yepe3 CepeuHy IIeNu, He OTKJIOHSETCS, a YacTHlla,

npoJIeTaroIasl psAAOM C KpaeM IIeNlH, B
l pesyapTate d(ddexkra TpaBUTAITUOHHOTO

/ W | TMH3UPOBAHUS, OTKJIOHSETCA B CTOPOHY
~ | 9roro kpas. M TOITOMY WM TpPHUILIOCH

AMGPAKLHA YAOTHY WA WONRX
Pug5, nu300pecTH HEeKU XUTPOYMHBIN, HO yOOTuit

HNPUHIAN  KOPIIYCKYIIPHO-BOJIHOBOIO Ayalau3Ma, II0 KOTOPOMY
YacTHIIa MOXET MpPeBpalaThcsi, MOJO00HO KUHY U3 BOCTOYHOUN
CKa3KH, TO B 4acTHULy, TO B BOJHY. [lo TOM mpuumnHe, 4TO 4acTULBI,
UMeIoIIHe OOJBINYI0 CKOPOCTh M BO30YXKAaromue 0o0jiee KOPOTKHE
BOJIHBI B TPAaBUTAIIMOHHOM IIOJIC TUIAHETHI OTKIIOHSIOTCS CHIIBHEE,
3aKaTHOE HEOO MMEeeT KpaCHOBATHIN OTTEHOK (pHc 6).

[TonoGHBIM k€ 3¢ (HEKTOM T'PaBUTAIMOHHOTO JMH3UPOBAHMS
O6’b$ICH$IeTC$I MMPUTAKCHHUC MMAPAJUICIIBHBIX TOKOB, IPUTAXKCHUC CY/I0B

Ha TMapajulelbHBIX KypcaxX, a Takke

COMHENHME Myan

YMCHBIICHUC NABJICHUA KUJIKOCTHU WUJIH ra3a
[IpU YBEIUYEHUH CKOPOCTH [BHXKEHUS B
y3KOM  CEUeHHH  TpyObl, a  Takke
aBTO()OKYCHPOBKA JIy4da Jja3zepa OOJbIION
MOITHOCTH.

AHaJIOTUYHAS CUTYyallusl HA0IOJACTCS U TIPU IBM)KEHUH TUTAHET
o opoutam. [Ipu nBr>KEHUH IO OPOUTE, TUTAHETHI BO30YKIAIOT BOJIHY

Puc 6.

B IPaBUTALlMOHHOM I10JIE 3BE€3/bl U PA3HOCTb CKOPOCTEN ITOU BOJIHBI,
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B O0JaCTSIX C pa3IMYHOM HANPSDKEHHOCTBIO TMOJSA, HW3MEHSET
TPAaeKTOPUIO IUIAHETHl B CTOPOHY OOJBIIEH IUIOTHOCTH TOJ,
yaepkuBas e€ Ha opouTe (puc 7), 1 OTHOBPEMEHHO MPHUIACT TIJIaHETE
HEKOTOPbIY BpAIIAIOIIUA MOMEHT.

Cunel nputskenus JIyHbl, Hanmpumep, Ha TaKOM PaCCTOSIHUU

e HACTOJIbKO HHYTOKHBI, YTO HE TOJBKO HE
f l::;-::-' MOTyT Jne(OpMHUpPOBATH 3€MHYIO KOPY HIIU

g yaepkatb e€ Ha OpOuTe, KaK CUHTAIOT

- ) YUYEHBIE, HO AK€ HU B MAJICUILIEH CTENEHHU,
HE BIHUSIOT HAa Ham Bec. EcIM cuibl

Pue 7. nputskeHust JIyHel Obutn OBl CIIOCOOHBI
MOJHUMAaTh MUJUIMOHBI TOHH BOJBI B OKEaHE, TO B3BECHUBIIHMCH Ha
NPYKUHHBIX BecaX BO BpeMsl MPHUJIMBA M OTJIMBA, Mbl Obl 3aMETUIIU
CYILIECTBEHHYIO Pa3HHUIlYy B BECE HAIIIero Teja. ..

B peanbHOCTH, mpakTHYeCKH HeBecOMasi B MOJIE TATOTEHUS
Conaia 3emiist MPOCTO MOKAYUBASTCS Ha OPOUTE TPAaBUTAIIMOHHBIMU
BOJIHAMHA OT JBWXKeHHs JIyHBI W 9TO MOXHO HaOII0IaTh
HEBOOPYKEHHBIM TJIa30M [0 OKEaHCKUM mnpuiuBaM. OKeaHbI
pearupyroT Ha packauyMBaHHUE 3€MJIM U €€ CYTOYHOE BpalleHUue, Kak
BOJIa B Ta3UKe MPU €ro MOKaYNBaHUU.

DTO MPEKPACHO COIJIACYETCSl ¢ HACTOSIIEH TEOpUEH, TaK Kak
MPWIMBHBIE BOJHBI B Pa3HBIX OKE€aHaX Pa3jM4YHbI [10 BEJIMYMHE U HE
coBnamaroT ¢ ABwkeHueM JlyHbl. Cunbl nputTsskenuss ConHua Ha
TAaKUX PACCTOSIHUSX JI0 IJIAHET HACTOJIbKO HUYTOXKHBI, UTO IJIAHETHI B
€ro IoJie TArOTEHUs MPAKTUYECKH HUYETO HE BECHT.

Ho BonHBI, KOTOpBIE OHU BO30YXMAIOT MPHU JBHKEHUU TIO
opOuTam B rpaBuTaniMoHHOM ToJie COJHIIA, TaK WM UHAYE BIUSIOT HA
XapakTep JBUKEHHS COCEAHMX IIJJaHEeT M OJTO BbIpaXkaeTrcs B
HE3HAYUTENbHBIX KOJIeOaHUSIX UX CKOPOCTH U HAIPABJIEHUS, KOTOPbIE
HaspiBatoTcss  JuOpauusmu. CoslHIIE Tak K€  pacKayMBaeTcs
IPaBUTALMOHHBIMU BOJIHAMHU OT JIBMIKEHUS IUJIAHET U B €r0 JKUIKOMN
000JI04KE MPOUCXOAAT aHATIOTMYHBIE IPUIINBHBIC SIBICHHUS.
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OObIBaTeNbCKUE  TPEICTABICHHUS ~ MHUPOBOTO  HAy4YHOTO
coo0ImecTsa O MPHUPOJAE TPaBUTAIMH TPHUBEIU K HU300pPETCHUIO
a0bCyp/IHOTO TMOHSTHS TPAaBUTAMOHHOIO KOJUIANCa, KaK MaJeHHs
MaTepuu caMoil Ha cebsi, MO CYTH, YTBEPHKIAIOLIEro BO3MOXKHOCTh
MOJIHATHUS CaMOro ce0sl 3a BOJIOCHI.

[IpaBna 5TO HE OYEHH-TO NOMOIJIO YYEHBIM B IO3HAHUU
MPHUPOJIBI U OHU YK€ O0Jiee CTa JIeT UIYT TPaBUTAI[MOHHEIC BOJIHEI, HE
MOJI03peBasi, YTO YEIIOBEYECTBO YK€ JIaBHO IIOJIb3YeTCS STUMHU
IPaBUTALMOHHBIMU BOJTHAMH IS PATUOCBsI3U. TOBKO Ha3bIBast UX HE
IPaBUTALlMOHHBIMK, a  JJeKTpOMarHuTHeIMH.  KoHcTaTupys
BBIIIIECKa3aHHOE, YTOYHUM OCHOBHBIC TEPMUHBI.

"Mamepusa, smo 6ce, umo cyuiecmeyem He3A6UCUMO OM
Hawiez2o coznanusa''.

Martepusi, 3T0 Oe3HauanbHas 1 OECKOHEYHAs BCEICHHASI.

"Mamepua umeem uacmuyHoe CmMpPOEHUE U MONHCEm
opooumuca 6Oeckoneuno''. OHa MOXET IpoOHUTCS HAa aToOMbI, Ha
3JIEMEHTapHBIE, cyOdJIeMeHTapHbIe, CBEpXCyO3JIeMEeHTapHbIC
YACTHIIBI M TaK Jlajiee 10 OECKOHEUHOCTH.

"Ocnoenvie ceoiicmea mamepuu, 3apa0d, IHEPeUA U
HenpoHuyaemocms, "'

"3apsao, amo ceolicmeo mamepuu, odyciasiusarouiee
63aUMO0CUCMBUA MAMEPUATLHBIX 00BEKM 08 OpY2 C OPY2OM.
3apsi nposiBisieTcs B BUJE MOJIS.

"Ilone, ’mo ceolicmeo 3apada ulu NOCPEOHUK NpuU
63aUMO00eiicmeuyu MamepuanbHslx men''.

[Tone - mOTEHIMANBHO, MOATOMY OMHUCAaTh €ro B paMKax
€BKIIMJIOBOM T€OMETPUN TPUHIIUITAATIHFHO HEBO3MOXKHO.

[Tose o6amaeT CBOMCTBOM YIIPYrOCTH, MO3TOMY B HEM MOTYT
BO3HUKATh U PACIIPOCTPAHSTHCS YIPYTHU€ BOJIHBI CKATHUS.

"Bonna, 3Imo  MmexaHuzm  63AUMOOCUCHMEUA  MENHCOY
MmamepuanvhHvbimu meanamu''.

"Inepzus, Imo ceoiicmeo mamepuu cosepuiams paoomy''.

26



Beonroyust MATEPHH

A TO3TOMY HUKAaKOH XMMHUYECKOH, OMOIOTMYECKONM M KaKO-1mubo
JIpPYroy SHEPruu HE CYLIECTBYET.

""Henponuuyaemocma, Imo HeBO3MOHCHOCH b
CyuLecmensanus 08yx MamepuaibHulX 00beKmoe é 00HoIl mouke''.
CBOWCTBOM  HENMPOHMIIAEMOCTH  MaTepuu  OOBsCHsAETCA €€
HEC)KMMAEMOCTh U NPOTSHKEHHOCTh. (C)KMMaeMoCTh — BellecTBa
o0yCJOBJ€HAa  JIMIIb  YIOPYTOCTBIO  DJIEKTPUYECKHX  MOJEH,
OKPY’KaIOIIMX aTOMBI U3 KOTOPBIX 3TO BEUIECTBO COCTOMT.

"leusicenue, 3mo uzmenenue cOCmoAHUA mamepuu''.
JIBuKEeHHE — 9TO HE IPUYUHA, a CIICJICTBUE CYIIIECTBOBAHUS MAaTEPUH,
00yCIIOBJIICHHOE €€ CBOHCTBaMH.

OTO HE XAOTHYECKOE METaHHE M3 CTOPOHBI B CTOPOHY, Kak
YTBEPKAAIOT TICEBJAOHAYYHBIE MOJEKYJISIPHO-KHUHETUYECKas: TeopHs
WIM Teopus CTPYH, a OJHOHANPABIEHHBIM MpPOILECC H3MEHEHUS
COCTOSTHUSI MaTepUU — CUHME3.

"Cuna, 3mo oOeiicmeue na mamepuaibHoe meno pasHoCmu
2PasUMAYUOHHBIX UIU IIEKMPUYECKUX NOMEHUUAN08" ",

Hukakux cun Jlopenua, Kopuonuca, Apxumena uiam Koro-To
ele, B IpUpoje He CYIIECTBYET, BCE CHIIBI UMEIOT OJHY U TY K€ U
€AUHCTBEHHYIO  MPUPOJY, Pa3HOCTh  TIPABUTALMOHHBIX  WJIHU
AIEKTPUYECKUX TTOTEHINAIIOB.

"Bec, 3mo cuna npumsaixicenus, 00ycioei1enHas pazHocmsio
2PasuUmMayUOHHBIX NOMEHUUA08 6 NOJIe mAzomelouie2o mena''.

mm monoxkeHnem Tena B TpaBUTAOIMOHHOM II0JIC OpYroro Teiia.
Omnwupasich Ha BBILIETIEPEUHCICHHbIE (DyHIaMEHTaJIbHBIE CBOMCTBA
MaTCpuu, MOXHO HC TOJIBKO OG’LHCHI/ITB HU3BCCTHHIC q)HSH‘-IGCKI/Ie
SBJICHUS B IPUPOJIE, HO JAaXKe MPEJCKa3aTh COLMANIbHBIE.

Hy a Tenepp monmpoOyem pa3o0paThCsi B TOM, YTO YK€ TaKOe
aQHTUTpaBUTAIMS, O KOTOPOM Tak JIOOAT paccykaaTh Nepen
00BIBAaTEILCKON ayTMTOPHEH, HEKOTOpBIE YueHbIe. Kak n3BecTHO, IpH
rpaBUTALlMK TeJa BCErJa MPUTITUBAIOTCS APYr K apyry. [Ipoctbie
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JOTMYECKHE pa3MBIIIJICHUS MPUBOAAT K BBIBOAY, YTO TOJ
aHTUTpaBUTALMEN [1OAPA3yMEBAETCS OTTAIKMBAHUE.

B xone nanpHEHIMX pa3MBIIIICHUNH MBI HEU30E€KHO ITOHMEM,
YTO Ta3bl, C UX CTpPeMJIEHHEM OECKOHEYHO pacIIUpAThCA H3-3a
OOJBIION acCHMMMETPUM TPaBUTAIIMOHHBIX TMOJEH MX AaTOMOB,
MIOCTOSIHHO HaXOJATCS B COCTOSIHUM aHTUrpaBUTaluu. To ecTh uX
aTOMBI M3-3a CUJI OTTAJIKMBAHUS CTPEMATCS Pa3leTEeTbCs B pPa3HbIE
CTOPOHBI.

W 1yt yx camble cooOpa3uTeNbHbIE MOTYT CAENAaTh JJs ceds
COBEpPILEHHO OIIEIOMJIAIONIEE OTKPBITUE, YTO JIOOBIE JBUTATENH,
CO3/IaHHBIC YEJIOBEKOM, 3TO JBUTATelIHM paboTarolue, 1Mo CyTH, Ha
AQHTUTpaBUTAUUU. PEeakTUBHBIA JBUTATENb, 3TO HE YTO HHOE, KaK
OOBIUHBIN aHTUTPABUTALIMOHHBINA NBUTATENb. PEakTHBHbBIE CaMOJIETHI,
PaKeThl-HOCUTEN CIIyTHUKOB, Ja M OOBIYHbIE HOBOTOJHHUE
deliepBepky, BCE OHU aHTUrpaBUTAlMOHHBIE. Ha aHTUrpaBuTanuu
paboTaroT ga)ke aBTOMOOMIIbHBIC IBUTATEIH BHYTPEHHETO CTOPAHMSL.

Bens B xamepe cropanust 1000ro ABHraTensi, B pe3yibTaTe
COEIMHEHUS YIJIEBOAOPOJOB C KHCIOPOAOM, NPOMCXOAUT CHUHTE3
YIJIEKUCIIOr0 rasa, KOTOPBIM pacIIupsisiCh H3-3a OTTaJIKUBAaHUSA
(aHTHTpaBUTAIIMKM) €r0 MOJEKYJ1 JpPYr OT Jpyra, ¢ OOJBIION
CKOPOCTBIO BBITEKAET Y€pe3 COIUIO M TOJIKAET, B ITOJIHOM COTJIACUU C
3aKOHOM COXpaHEeHHsI UMITyJIbCca, CaMOJIET, PaKeTy, 3apsan deriepBepka
WJIU TIOPUIEHB B TPOTHUBOIIOIOKHOM HaIlpaBJICHUU.

OxkasbIBaeTcs, 4EJIOBEUECTBO YXKE JIABHBIM-JIABHO HCIOJb3YET
AQHTUTPABUTALIMIO B CBOMX HU3MEHHBIX U KOPBICTHBIX LENSX, a BOT
TEOPETUKH JI0 CHX IOp TOTr0 Kak-To He cooOpazmnu. Hy, npsmo kak
repo komeauu Mosbepa, KOTOPBIN 1aXKe U He JOTaAbIBAJICs, YTO BCIO
’KU3Hb TOBOPUJI MPO30il. ..
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4. OB 3JIEKTPUYECKOM TOKE H
AJEKTPOMATHUTHOM WHIYKIINHA

Cpe,Z[I/I TBCPABIX TCJI CYHICCTBYIOT BCIICCTBA, ATOMbI KOTOPBIX
UMEIOT OCOOCHHYI0O BHYTPEHHIOIO CTPYKTYpPY, crHenuduueckoe
pacrojoKeHue 3apsHKCHHBIX DJIEMEHTAPHBIX YaCTHIl, 00pa3yroIuX
aToM. HpeI[CTaBI/ITe.H}IMI/I aTOM TpYyHIibl 3JICMCHTOB, HA3BIBACMbBIX

geppomaznemuxamu, SBISIOTCS METAJLTHI -
JKene3o, KoOalmbT W HuKeTh (puc 8), y
KOTOPBIX B CUITY 0COOEHHOCTEH
BHYTPEHHETO CTPOCHHS, 3JICKTPHUCCKHE
T10JIs1 nux aTOMOB HHHeﬁHO CMCIIICHBI

aToM ¢reppomarHeTika

Puce. OTHOCHUTEIIBHO JIpyr Jpyra H IIpOCTOU

MarHuT SBJISIETCS OOBIYHBIM AJIEKTPUUYECKUM JUTIONEM. DTO IUHENHOoe
cMeujeHue SIEKTPUUIECKUX TMOJIEH aToMa OTHOCUTENBHO APYr Apyra
MO>KHO Ha3BaTh HEPEKOCOM TPABUTALIMOHHOTO MOJIS.

Ilepekoc zpasumayuonnozo nona — 3T0 U €CTb TO, YTO B
¢uznke omurOOYHO HA3BIBACTCS MaCHUMHbIM noaem. [lpupona, Kak
MBI BUAMM, BIIOJIHE 00XOIUTCS CaMbIMH MUHUMAJIbHBIMU U IPOCTHIMU

cpceacrBaMu. B CUMMCTPUYHOM I'PABUTALITMOHHOM I10JIC J1000r0 TCI1a,
Q

ooty anorrpmcons [IOTEHIMA] JO00M TOYKH, KaKk B IIOJIE

NGTEHUVANOB NP ACHMMETDHI
rpaBNTAUNGHHOS NonA

MMOJIOKUTCIIBHBIX, TaK W OTPULATCIBbHBIX

da,|

3apsI0B, OJWUHAKOB, IIOPTOMY pPa3HOCTh

" — JNIEKTPUYECKUX TMOTEHLMAJIOB B J000I
o e ® | TOYyke Takoro mons pasHa Hymo. Kcraru,
Pusitla, MMEHHO TIEPEKOCHI TPABUTAIMOHHBIX TOJICH

3BE€HbEB JIJIMHHBIX OPraHMYEeCKUX MoJiekys pe3unsbl, JJHK u MHOrmx
JIPYTUX BBICOKOMOJIEKYJISIPHBIX COCIWHEHUM, SIBISIIOTCA IPUYUHON
CBOpavYMBaHU UX B CIIMPAJIA, KOTOPBIC U NPUAAIOT 3TUM BCUICCTBAM
CBOMCTBa ynpyroctu. B acummempuunom rpaBUTalIMOHHOM I10JIE B
KQXKJIOM €ro TOUKE CYIIECTBYET HEKOTOpasi pa3HOCTh AIEKTPUUECKUX
MMOTCHIHUAJIOB, KOTOPAsa NpHUBOJAUT K CMCIICHUIO 3apsa/10B B Hp06HOM
TeJe WIK K MOJISpU3aliy, KOTopasi Py NepeMeeHUH TPOoOHOTo Tena
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ocTaeTcs HEM3MEHHOW. JTo mokazaHo Ha rpaduke (puc 9a). Ilpu
JIBIDKCHUU IPOOHOTO Telia B HEPeKOueHHOM TPABUTAIIHOHHOM I10JIe
(Maznummuom), pa3HOCTh DIICKTPHUYECKUX TOTCHIMAIOB OT TOYKU K
TOYKE M3MEHSETCS, B PE3yJIbTaTe Yero B HEM BO3HUKAET JIBIIKCHHE
AIEKTPUUECKUX 3aPSI0B HITH SJICKTPUIECKUHN TOK.

= Oto sBIeHWE B (U3UKE HOCUT
ﬁ s | HA3BAHUE 21EKMPOMAZHUMHON UHOYKUUU
U TokazaHo Ha rpaduke (puc 9b). DTO

IIO3BOJIACT TaK K€ JIETKO OOBICHUTH

OpUHIUN ~ paboOThl, TaKk  Ha3bIBAEMBIX,

— YHHUIIOJIIIPHBIX ~ TEHEPaTOpOB oe3
TNPUBJICUEHNUS JDKEHAY9IHOH TEOpHH

OTHOCHUTETFHOCTH MJIM KaKHX-TO HecylecT Byromux cui Jlopenra. To
00CTOATENBCTBO, YTO MArHMTHOE TI0J€ — O3TO MEPEeKOUIEHHOe

IpPaBUTAllUOHHOE II0JIe, OOpa30BaHHOE JIMHEHHO CMEIIEHHBIMU
NEKTPUYECKUMHU  TOJSIMH,  JIETKO  JIOKA3bIBACTCS  IPOCTBIM
HKCIIEPUMEHTOM.

B onekTpoHHO-MyyeBOW — TpyOKe,  DIEKTPOHHBIH  Jyd
OTKJIOHSIETCS 3JIEKTPOCTATUYECKUM II0JIEM IIJIOCKOTO KOHJEHCATOpa,

OTTAJIKHBAsACh  OT  OTPHIATEIILHOW |
NPUTATHBASCH K TOJIOKUTEITHHON 00K IKe.

o D10 mokaszaHo Ha pucyHke (puc.10a). Ecou
I‘-“ e OTKJIOHSIFOIIYIO CUCTEMY BBITIOJHUTH 10
™ =-r=

cxeme pucyHka (puc.10b), mmuTHpoBaB

Pig 10 HepeKoc FpaBI/ITaI_[I/IOHHOI‘O I10JI1 MG)K,Z[y
AIIEKTPOJIaMH, TO TUIOCKOCTh OTKJIOHEHHS 3JIEKTPOHHOTO JTy4a OyaeT
nosepHyTa Ha 90 rpaaycos.

To ecTh 3MEKTPUUYECKUMH TOJSIMH JIBYX Tap 3JEKTPOJOB MBI
CO371a€M TEPEKOC TPAaBUTAIMOHHOTO TIOJISI WJIH, JPYTUMH CIIOBAMH
MarHuTHOE TI0JIE M AJICKTPOHHBIN JTyd, IPOXOAS Yepe3 ATy CHUCTEMY
3JIEKTPOJIOB, OYAET OTKIOHATHCSA TaK K€, KaK B AJIEKTPOMArHUTHOMN
OTKJIOHSIIOIIIEH CHCTEME.
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Tak kak I00BIE AJEMEHTApHBIE YACTUIBI COCTOAT M3 OoJjee
MEJIKUX CyOd3JIeMEHTapHBIX YacTUIl, OHH TaK ke o0safaroT, Jubo
acuMMeTpuel, 11060 HeOOIBIINM MEPEKOCOM IPABUTALIMOHHOTO OIS,
B pe3ylbTaTe KOTOPOrO TMpH JBWKEHUH B aACUMMETPUUYHBIX
IPaBUTALMOHHBIX TOJSAX JPYrUX OOBEKTOB, OHU MPHUBOIATCS BO
BpalllEHHE, KOTOPOE TPAKTYETCSI COBPEMEHHON HAYKOM KaK CHUH.

JIMNonpHBIMA ~ MOMEHTaMH B OCHOBHOM, Kak IIpaBUIIO
00J1aJal0T COCTABHBIE YAaCTHIIBI, KOTOPHIE MIPU CTOJIKHOBEHHH JIETKO
pacKkaiblBalOTCd Ha COCTABHBIE YacTH. JJIEMEHTAPHBIE YaCTHUIBI,
cocrodle U3 0osiee MEIKUX CYOBIIEMEHTIIPHBIX YaCTHUI] PACKOJIOTh
HEBO3MOKHO, TaK KaK y Y€JOBEUECTBA IIOKA HET TAKMX MCTOYHUKOB
MOIIIHOCTH.

DJIEKTPOH, MO BCEH BUJIMMOCTH, YaCTHUI[A COCTaBHAs, IOTOMY
YTO MPU CTOJIKHOBEHHWU C MHILIEHBIO M3 TKENBIX METAIOB, OH
pakasbiBaeTcs Ha O6ojiee MeNIKHe 3JIEMEHTapHbIe YacTULIbI, UMEIOIIHE
BBICOKYIO ITPOHUKAIOUIYIO CIIOCOOHOCTh. DTO PEHTTEHOBCKHUE JIy4H.

Kak numyt B yyeOHUKaX (PU3MKH, STEKTPUUECKUNA TOK — 3TO
NOTOK 3apsKEHHBIX YaCTHI] — 3JIEKTPOHOB. HO OrpoMHOE KOIM4ECTBO

AJIEKTPOHOB, JBMXKYIIHUXCA B MPOBOAHHKE,
MIPEACTABISIET coboi MHOKECTBO
napajuleIbHBIX TOKOB, KOTOPbHIE 1O 3aKOHY
INPUTSDKEHUS. MapajyIeIbHBIX TOKOB OyAyT
CTATUBATHCS B TOHKUH LIHYP, MPOXOISAIINN

. 10 LIEHTPY NPOBOIHUKA.

B sTroM ciyyae HUKAaKOro 3JIEKTPUYECKOTO TIOJII BOKPYT
IIPOBOJHHMKA HAOIIONAThCS HE JOJDKHO, TaK KaK OHO B CHIIYy 3aKOHa
00paTHBIX KyOOB O4€Hb OBICTPO YOBIBAET C PACCTOSIHHEM H K TOMY K€
OUYEHb CUJILHO IKPAHHUPYETCS aTOMaMU MPOBOJHUKA, OKPYKAIOLITUMU
TOKOMPOBOSIIIMKN "HIHYp".

MexaHu3M CTATHBaHUS ABWXKYIIUXCS 3apsanoB (puc 11)
0OyCIIOBJIEH WX BOJIHOBBIMU B3aUMOJICHCTBUSIMU WM Pa3HOCTHIO
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CKOPOCTEMl BOJIHBI, KOTOpas 3aBUCUT OT HANpPsKEHHOCTH WIIU
"IJIOTHOCTH" TPaBUTALIMOHHOTO TOJISI B KOTOPOM JIBUYKETCS 3apsil.
dokycupoBKa 3eKTpoHHOTO J1yda B DJIT o0yciioBneHa tem,

YTO Ha (POKYCHUPYIOLIUHN 3IEKTPOJ MOJAETCsl BHICOKOE HAIpsKEHHE,
KOTOpPO€ YBEIWYHBAET CKOPOCTh 3JIEKTPOHOB, B PE3yJbTaTe Yero
MPOUCXOJUT CTATUBAHUE SJIEKTPOHHOTO JIyya B y3KUN MyYOK.

B peanvnocmu, snexmpuyeckuit mok npeocmaenaem coooii
06a 6CMPEUHBIX NOMOKA 3aPA006 PA3HO20 3HAKA, OGUNCYUUXCA C
YCKOpeHuem, Kaxcovlil u3 KOmopwvix, 6 CUy 3aKOHA NPUMAINCEHUA
napanienvHplX mMoK0oe, CMPEMUMCA 3aAHAMb MECMO 6 UeHmpe
npoeéooHuKa.

Ho Tak kak camu 3apshkeHHBbIE YacTHIIbl MaT€pUAIbHBI U
HEIPOHUIAEMBI, a MTOJIS Pa3HbIX 3apsiI0B HA0OOPOT MPOHUIIAEMBI IPYT
JUIsL Ipyra, TO WX BCTPEYHBIE MOTOKH 3aKPYyUHMBAIOTCS CIHPANbIO
BOKPYT JIpyr Apyra. B aTom ciydae 3akpydeHHbIE TOTOKU 3apsijioB B
cnupaiiax OyqyT CTPEeMHUTHCS K TMOBEPXHOCTH NPOBOJHHUKA, YTO U
MOJATBEPKIAeTCs ONBITOM. M B 3TOM e ciyyae BOKPYT IPOBOJIHUKA C
TOKOM TIOSIBUTCSL MepeKoC TPABUTALIMOHHOTO TMONS (MacHUmMHoe
nose), KOTOPBI MOXXHO OOHAPYKHUTh C TIOMOLIBIO CTPEIIKU KOMIIaca.

[Ipu mepemeHe HampaBieHHUS TOKa, HalpaBJIeHHE IepeKoca
U3MEHUTHCS U MAarHUTHAasl CTpeKa OTKJIOHUTCS B JIPYTyIO CTOPOHY.
[Ipy NpoOXOXAEHUHM IO MPOBOJHUKY IMEPEMEHHOTO TOKA, MOTOKH
3apsA70B MEHSIIOT HampaBlieHHWE JABW)KEHHUS M, COOTBETCTBEHHO,
MEHSETCSl HANpaBJICHUE BPALLEHUS CHOUPATIECH, YTO NPUBOAMUT K
OBICTPBIM M3MEHEHHUSM NEepeKoca TPaBUTAIMOHHOTO TOJS BOKPYT
IPOBOJAHMKA M pACHpPOCTPAHEHUIO OTHUX HW3MEHEHUH B BUIE
IPAaBUTAlUOHHBIX  BOJIH, KOTOpble B  (U3MKE  HA3bIBAIOTCA
INEeKMPOMAZHUMHBIMU VTV PAOUOGOTHAMU.

OTH  BOJHBI  BOKPYT TMPOBOJHHMKA C  TEPEMEHHBIM
JJEKTPUYECKUM  TOKOM, HMEIOT  C(HEepHuYecKylo  JAHarpaMmy
HAIPaBJIEHHOCTH U 0CJIa0eBaOT C PACCTOSIHUEM I10 3aKOHY 00paTHBIX
KBaJIpaToB.
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[Ipumeuanue. Cywjecmeoeanue 6cmpeuHviX HOMOKOS
3apa0o6 00yclo61eH0 meM, YmoO 6 MAamepuanax O0ObIYHbIX
NPOBOOHUKOE 6ce20a npucymcmeyem Hedonbuioe Koauuecmeo
PAa3nUUHBIX RPUMECEIL C PA3TUYHBIMU 6UOAMU ACUMMEMPUU.

Ilepekoc TpaBUTALIMOHHOTO TOJISL 3eMIIM (MazHumHoe noie),

SSpaomane 00yCJIOBJI€H KpYTOBBIM JIBUKCHHEM
":'“' — v /—-\ 3apsDKEHHBIX ~ YAaCTHL  COJIHEYHOI'O
o / U3IY4YCHHUs, 3aKPYYCHHBIX CYTOYHBIM
5 — 9 BpallleHUEeM  3eMHOM  atMocdepsl
+ (puc 12). Takum obpazom, 3emis
"‘L""‘ié; HAXOQUTCS, Kak Obl, BHYTPH JBYX

Puc 12. OOBIUHBIX KaTyILIEK C TOKOM, [10 OJHON
U3 KOTOPBIX MABIXKYTCSl OTpHILIATEIbHBIE 3apsiibl, a MO JPYrou -
MOJIOKUTENbHBIE.

OTH TOKM CO3JAIOT BOKPYr 3eMJIM JBa MarHUTHBIX [OJIA,
HAIPaBIEHHBIX HABCTpeuy APYr Apyry. [IpudeM, TOk BO BHyTpeHHEN
KaTylike o0pa30BaH MPEUMYIIECTBEHHO TSKEIBIMH, TOJIOKUTEIBHO
3apsHKEHHBIMUA YacTUIAMU — TPOTOHAMHU, a BO BHEIIHEW — Oolee
JIETKUMH, OTPUIATEIILHBIMU — 3JIEKTPOHAMU. JTU TOKHU U 00pa3yloT,
TaKk Ha3blBa€Mble, paduauyuonnvle nosaca. PesynpTupytouiee
MarHUTHOE II0JIe, €r0 MOJIAPHOCTh M HAIPSIKEHHOCTh HAIPSIMYIO
3aBHUCSAT OT TOTO, KaKkue 3apsiibl MpeolafaloT B MOTOKE M3ITy4eHHs,
MOJIOKUTEIbHBIE WIIW OTPUIIATENbHBIE.

[To HanpaBNEeHUIO BpaAIICHUS 3€MITH, MOXKHO JIETKO ONIPEIETUTD,
YTO B U3IyYEHUU 3HAYUTEIBHO MPEoOIaNaloT OTpHIATEIbHBIC
3apsael. B TOM ciydae, ecnm COAEpKAHHME TMONOXKHUTECIbHBIX U
OTPUIATENLHBIX 3aps0B B MOTOKE M3IYYCHUS PaBHBI, TOJISIPHOCTH
"MarHuTHbBIX" TIOJIEH, OOpa3yOIIMXCS TPH HMX JBWKCHHUH, OyayT
paBHBI U  TNPOTUBONOJOXHBL. B  pe3ymprare 53TOro oOHH
CKOMITCHCHPYIOT APYT Apyra W IUlaHeTa BooOImie He OyJeT WMETh
«MAarduTHOI'O ITOJISA».
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Kak mpaBuiio, miaaHeTsl, He UMEIOLIe aTMoc(ep, HE UMEIOT U
MarHUTHBIX II0JI€H, B CMIIy TOTO, YTO TPAEKTOPUH YaCTHUL] COJTHEYHOTO
U3IY4YEHUs] B HUX HE 3aKPYUYMBAIOTCSA U MEPeKoca TPABUTALMOHHOTO
MoJsl HE MPOUCXOIUT. XapakTepHbld ToMmy mnpumep - Jlyna. Ona
IPAaKTUYECKH HE MMeeT aTMocQepbl, M03TOMY €€ MAarHUTHOE I10JIe
UCUe3arolIe MaJo.

IlepenontocoBka MarHUTHOT'O MOJISI 3€MJIM BO3MOXKHA JIMIIb B
JBYX Cly4asX, B CIy4a€ W3MEHEHHUS COOTHOLIEHMs COIEpKaHUs
IIPOTUBOINOJIOXKHO 3apsDKEHHBIX YacTUIl B IIOTOKE COJHEYHOIO
U3JTyYEHUS UM XKE B CIyyae U3MEHEHUs HaIlPaBJICHUs €€ CYyTOUYHOTO
BpamieHusa. COBEpPUICHHO SICHO, YTO 3TO a0CONIOTHO HepeabHO.
HeoO6xonuMo  3aMeTHTh, UYTO  COOTHOIIEHHUEM  COJEp KAaHUsA
IPOTUBOIOJIOXKHO 3apsUKEHHBIX YacTHUIl B COJIHEYHOM M3IIyYEHMH,
JIOCTUTAIONIEM 3eMJid, onpeaensiercs W MakcuMmanbHbld  KITJ]
COJIHEUHBIX OaTapeil.

B cinydyae paBeHCTBa INOTOKOB  IOJIOKHUTEIBHBIX U
OTPHIIATENIbHBIX YacTHUIl, COJTHEUHbIe OaTapen BooOIe paboTarh HE
O0ynyt. COOTBETCTBEHHO, 4eM OOJIbIIIE PA3HULIA B UX COACPIKaHUU, TEM
Beimie Oynmer ux KIIJI. TlomspHble cusiHHSA Tak ke OOYCIIOBIICHBI
NIONaJlaHueM B aTMoc(epy 3eMIIM MOTOKOB YacCTHII, BBIOPOIIECHHBIX
MOIIHBIMM  COJIHEYHBIMU BCHBILKAMU M HMEIOIIUX CKOPOCTh
IPEBBIILIAIOILYIO CKOPOCTb  paclpoCTpaHEHHs  BOJHBI B
TPaBUTAIMOHHOM TIOJIE€ 3eMIIU (C8epxceemosyro CKOpoCcmb). ITO
oObryHOE TposiBiieHue dpdexta Bapunosa-UYepeHkosa.

IloToku »3THMX dacTul, IpPOHHUKAas €O '"'CBEPXCBETOBOW"
CKOpPOCTBIO B aTMoc(epy, CO37al0T CBEYCHHE, XOPOIIO BUIUMOE B
HOJISIPHBIX 00acTax 3emiu. B sxBaTopuanbHOil 001acTH TpaeKTOpUn
YacTUIl] OTKJIOHSIOTCS, 3aKpy4yMBasCh BpalleHUEM aTMoc(epsl, U
YacTUILbl TEPSIOT CKOPOCThb. [103TOMY cBeueHHME B 3KBAaTOPHAIBbHBIX
001acTsAX O4YeHb cllaboe, NPaKTUYECKH HEBUIMMOE I1a3oM. Peskumu
KOJIEOAHUSMHU COOTHOLIEHUS MPOTUBOMNOJIOXKHBIX 3apsA70B B MOTOKE
COJIHEYHOI'O M3JIyYeHHUs], B PE3y/IbTaTe BCIBILIEK, 00YCIOBIEHBI, U TaK

Ha3bIBacMbIe "MarHUTHBIC" OypH.
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A cnepoBaTellbHO, HAUBHBIE YTBEPKICHUSI YUEHBIX O TOM, YTO
MarHUTHOE TIoJIe sBisieTcs 'mry0oil", 3ammMmaroniei Hac OT
COJIHEYHON paJdaluu, MPOCTO CMEXOTBOPHBI M COBEPIIEHHO HE
COOTBETCTBYET JACHCTBUTEIBHOCTH, MOTOMY 4YTO MAarHUTHOE II0JIE
MOPOXKACHO ATOM K€ COJNHEUHOM pamuaruend. I oHo camo mo cebe
HACTOJIBKO c71a00e, UTO Y HETO €/IBa XBaTaeT CHIIBI TTIOBEPHYTh JIETKYIO
CTpPEJIKYy KoMIlaca Ha OCTPHUE UTJIbI.

A my6oii sBnsieTcs cama ra3zoBas aTMocgepa IUIaHeThl, XOTs
OHAa OYEHb cab0 3alHUIIAET HAC, TOTOMY YTO MOYTH HE 3aJ[ePKUBAET
COJIHEUHOE H3JIy4YeHHe. BemecrBo ¢ HAeanbHOM CUMMETPHUEHR
rPaBUTALMOHHBIX MOJIEH aTOMOB SIBJISIETCA UJI€ATIBbHBIM H30JSTOPOM,
TaK KaK B HEM HE MOXKET OBITh CBOOOJHBIX 3apsI0B. A 3HAYUT OHO
JIOJDKHO OBITH HeBUAMMO. KpoMe Toro oHO 001aiaeT caMoii BEICOKOM
TBEPAOCTHIO M MPOYHOCTHIO. K CHACTBIO, CYIIECTBOBAHME TAKUX
BEIIIECTB B MIPUPO/IC HEBO3MOXKHO, Oarogaps cheprudeckoil MeTpuKe
BCEJICHHOI.

Kpemuuii, HanipuMep, B YUCTOM BUJIE — XOPOIIUNA U30JATOp U
o0namaeT BEICOKOW TBepAOCThI0. Hanndne B HeM mprMeceii BelecTs
C OTPULIATEJIBHOM AaCHUMMETPUEH TIPaBUTALIMOHHBIX II0JEH aTOMOB,
JeTaeT ero IMPOBOJHUKOM C TIPeoOIafaroIieii  3JIeKTPOHHON
MpOBOIMMOCThIO. Ecimm  mpeobmamaroT TpuUMECH  BEIIeCTB, C
MOJIOKUTEIBHON AaCMMMETPHUEl TPaBUTAIlMOHHOIO TIOJIEH AaTOMOB,
AJIEKTPUYECKHUI TOK B HUX OCYIIIECTBISAECTCS KAKUMHU-TO YaCTHIIAMHU C
MOJIOKUTEIBHBIM ~ 3apSZOM, MOXET OBITh TO3UTPOHAMH — WJIU
MPOTOHAMH.

Uepe3 KOHTAKT MOJYNPOBOJHUKOB C PA3IMUYHBIM THIIOM
MPOBOJIUMOCTH, TOK MOXET T€4Yb TOJIbKO B OJHOM HaIpaBJICHUH,
KOTJa MOTOKH 3aps/I0B ABUKYTCS HABCTpeUy Apyr Apyry. [Ipu cmene
BHEIIHEH  TOJISIPHOCTH,  3apsiAbl ~ HAYMHAIOT  JBUTATbCS B
MIPOTHUBOIIOJIOKHBIX HAMPABJIICHUSIX, YTO MPHUBOIUT K OOCTHEHUIO
30HBI KOHTAKTa 3apsA/1aMHu U MIPEKPAILCHUIO TOKA.
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5. Ob MHEPIIMHU U OIIUBKE HBIOTOHA

[TonsiTe Macchl B COBpEMEHHOU (DU3UKE SBIISICTCS OTHUM M3
KITIOUEBBIX (YHIAMEHTAIBHBIX TMOHATUH. B 3TOM riaBe Mbl yBHANM,
4yTO (hyHIAAMEHT ATOT IMOCTPOCH U3 TiecKa. .. Kak Ham roBopuT pusnka,
BEC Teja OMNpEeAeNsIeTCS CHJIOW TPaBUTAIMOHHOTO TPHUTSHKEHUS K
3emne. M Bec »TOT Oyner 3aBHCETh OT BBICOTHI, Ha KOTOpOH
pPacroJIO)KEHO TEJIO0, MOYTH B COIVIACMU C 3aKOHOM "BCEMMPHOIO"
TAroTeHus Aeaymku Herotona.

Temo cOpomieHHOE €O CTONA BCerjga MagaeT Ha IOJd, HO
HUKOT/Ia Ha noTosiok. Kak Bel nymaere, nouemy? Jla motomy 4To Ha
MOJIy CWJIa TIPUTSDKCHHS OOJIbIlle YeM Ha BBICOTE cToja. U eme
OoJibIlie, YeM Ha BBICOTE MOTOJKA. Eciy ObI CHITBI IPUTSDKEHUS OBLITH
OJIMHAKOBHI, TEJIO HUKyHa Obl He mamano. B aTom jerko yoemuTcs,
MOJIOXKUB MSUMK Ha TOPU30HTAIBHYIO IIOBEPXHOCTD.

OH HUKY/a HE TIOKATUTCS, TaK KaK CHIIBI TPUTSKEHUS B JIFO00H
TOYKE TOPU3OHTAIBHOM IIOCKOCTH — OJMHAKOBbL. HO crouT nuiib
CJIeTKa HAKJIOHUThH IUIOCKOCTh, KaK Ha HEW TOSBATCS Y4YacTKU C
OOJbIICH CHIION MPUTSHKEHUS. JTO YYaCTKH, HAXOMISIIUEcs OIuxKe K
MOBEPXHOCTU  3€MJIM. BO3HMKHET  pa3HOCTh  ypOBHEH W,
CJIEIOBATEIIbHO PA3HOCTh TPABUTAIIMOHHBIX IMOTEHIIUAJIOB, IO
JIEUCTBUEM KOTOPOM, MSUMK MOKATUTCS B CTOPOHY HakjIoHa. M yem
0OJIBIIIE YTOJI HAKJIOHA, TEM BBIIIE OYAET CKOPOCTh ABHKEHUS.

COpocuB rpaMMOBYIO JPOOWHKY M ITYZOBYIO THPIO CO CTOJa
MBI YBUJIMM, 9TO OHU YIaAyT OJHOBPEMEHHO, TaK KaK MajaTh OYAyT C
OJIMHAKOBOM CKOPOCTBIO, HE CMOTPS Ha TO, YTO TUPS MPUTATUBACTCS
3emiield Topaszio cuibHee, yeM ApoOuHKa. He ymess 0ObACHUTH 3TOT
napajokc HbIOTOH W ydYeHble TPUAYMAId HEKYH HHEPIHOHHYIO
Maccy, KOTopasi 110 €ro MHEHHIO, KaK Obl "'COMPOTUBIIACTCA" MaICHHIO.
W no pesynbpTaTaM pa3IHYHBIX XUTPOYMHBIX SKCIEPHUMEHTOB, Y HUX
9Ta MHEPIIMOHHAS Macca IPAKTUYECKH, COBITA/IaeT C TPAaBUTAIIMOHHOM.
To ectp ¢ Becom. Ha camoM 1ene, OOBSICHEHHE JTOrO SIBICHHUS
AJIEMEHTapHO MPOCTO.
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Ha moOble Tema, make €Clii OHM HAaXOJSTCS B COCTOSIHUU
CBOOOMHOTO  TaJCHHs,  JCHCTBYET  3€MHOE  MPHUTSIKEHUE,
U3MEHSIONIEeeCs B 3aBUCUMOCTH OT paccTosHus. VMeHHO moj
NEHCTBMEM  pa3HOCTH  CWJI  MNPUTSHDKEHHUST WO Pa3sHOCTH
IPaBUTALMOHHBIX MMOTEHIINAIOB Ha Pa3HbIX BHICOTAX OHU U MaJaroT.

EctectBeHHO, u4TO WX Bec MpH CBOOOJHOM TMAJCHUH HE
OIIIYIIAETCs, TAK KaK OHHM HE JIaBSIT Ha ONIOPY WJIU MOJIBEC, TOTOMY UYTO
ATOM OMOpPHI HET WJIM OHA MAJAeT BMECTE C HUMU. [[pyrumu ciioBamu
npu CBOOOJHOM MAJACHUM TMOJ JCHCTBHEM T'PAaBUTAIMOHHBIX CHJI
NPUTSKEHUS, Tela' Beca HE TEPSIoT. DTO TONBKO HMMUTALMS WIH
WJUTIO3USI HEBECOMOCTH.

Jrobas cwiia B mpUpoae — 3TO BCErna pe3yiabTaT IEHCTBUS
Pa3HOCTH IPaBUTALIMOHHBIX MMOTEHIIMANIOB, O1aroapst KOTOpoH, TeJo,
HaxoJsIIeecs Ha MOBEPXHOCTH 3eMJIM WM JII00Or0 TATOTEIOLIETO
Tena, MPUTATUBAETCS CUIIbHEE, YEM TeJI0, HaXOs1Ieecss Ha HEKOTOPOi
BbICOTE HaJ HUM. Hukakas macca Ha CKOpOCTh (YCKOPEHHE) MaIeHUs
He BausieT. M kak TOJIbKO OHU KOCHYTHCS TOBEPXHOCTU 3€MIIH, UX BEC
cpazy e U OOHAPYKUTCS, B BUJIC BMATHH Pa3HOW BETUYHHEI.

Kocmonaptet B MKC Tak ke moj JeWCTBHEM pa3HOCTU
IPaBUTALMOHHBIX TOTEHLMAJOB (Beca) HENMPEephIBHO MAaJaloT Ha
3emiro. ToJIbKO OHM Beca 3TOTO HE OUIYIIAIOT, TaK MaJal0T BMECTE C
MKC. Opnako Omarogapss TOPH30HTAIBHOM  COCTaBIISIONICH
CKOpOCTH, pPaBHOM |- KOCMHYECKOW, OHM HE YCIEBAIOT Ha HeEe
ynacTb, HIOTOMY YTO 3€MJIsl IOCTOSIHHO "YXOAUT Y HUX U3-nog Hor"'. U
B pesysbrare 31oro MKC nocTossHHO HaXOUTCsI Ha OJJHOM U TOH ke
HEeOOJIBINOH, 110 CPAaBHEHHUIO C pa3MepaMu 3eMHOTO I11apa, BHICOTE.

[ToaTOMy KOCMOHABTBI TaM BECAT MOYTHU TaK ke, KaK U Ha
3emJyie, pa3Be YTO Ha HECKOJbKO KWJIOTPaMMOB MeHbIIE. Bec 3TOT
peabHO OUIyIIaeTcs, KOrja KOCMOHABThI, HAPUMED, TOJIKAIOT APYT
JIpyra Wik mepeMeniaroT Kakue-1ubo npeamersl. Ho ecnu cranmuio
MOJHATH HA OPOUTY, BBHICOTOI PaBHYIO HJIM MPEBBIIIAIONIYIO PAINYC
maHeTel, npuMepHo 6300 KM, KOCMOHABTBHI OyIyT BECHTH TaM,
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OyKBaJIbHO, MUKPOTPAMMBI M TIPY TOJTYKaX OYIyT JIETKO OTCKAKUBATh
JIPyT OT APYra, KaK BO3AYLIHbIE LIAPUKH.

O10T 3(hPEeKT MODKHBI OBLIM HCIBITHIBATH aMEPUKAHCKHE
acTpOHAaBTHI, JeTsamue K JIyne...

Kaxk pa3 30ece 6yoem ouenv ymecmmno 3amemums, 4mo cyosa no
Xapakmepy OGUNCEHUA AMEPUKAHCKUX ACMPOHA6MO8 HA KUHOKAOpAX,
CHAMbBIX, AKOObl Ha JIyHe, OHU mMaM HUK020a4 He OblLau. 3adyrscoeHUs
OMHOCUMENIBHO MO20, YN0 Y MAMEPUU eCHb UHEPMHASA MACCA, CbIZPANO
C HUMU 37110 WIYMKY, npeepamue ux 6 ''oomanymoix oomanugurkos''

Xopowo 3amemno, umo IMom cloxycem cHumaica Ha 3emie u ¢
NOBBIEHHON  YACMOMOU CMeHbl  Kadpo6, NOIMOMY  OBUINCEHUA
ACMPOHABM 06 KAXHCYMICA HECKOILKO NlA6Hee U MedleHHee 00bIYH020. A
6 CUly MeHbulez0 8ecd, npU HEeU3IMEHHOU MbIUEUHOU cule, XapaKmep
osudicenus arooeit Ha JIyne 6yoem cosepuienno opyzum.

Paouyc 3emnu cocmasnsem — 6300xm, a paouyc Jdynot 1700km.
To ecmb paouyc Jlynvt menvue 3emnozo 6 3,7 paza. To ecms, coznacno
dopmyne, npusedennoii 6 2nase, [en1.3] eé obvem, a credoeamenvHo u
cuna npumsaycenus na Jdyne 6yoem ¢ (3,7)° = 50 paz menvue, uem na
3emae.

Iloamomy Osuricenus acmponasmos, gecauwjux na Jlyne emecme co
ckagpanopamu, mne oOonee 3-5 Kunozpammos, Hpu COXpAHEHUU UX
duszuueckoir cunvl, 0yoym 0071ee ObicmpPLIMU U PE3KUMU, KAK Y
Ky3neuukoe. U neocnopumule 0oKkazamenbcmea Imozo 0yoym noJiyueHnl
npU NepeoM Jce HACMOAULEM NOCEU|eHUU KOCMOHAGMAMU HAULEZ0
cnymuuxka. A menepv npukunem, cKOJIbKO Oyoem 6ecumv KOCMOHAGM,
nanpumep, na IOnumepe. Paouyc KOnumepa pasen 70 000 xm. On

bonvue 3emnozo ¢ 11 pas. Cnedosamenvno, eec Kocmonaema co
ckagpanopom (150 kI'), mam donsicen 6vimo pagen 150%11° =200 monn.

Hoza uenosexa nukozoa ne cmynum Ha nogepxnocms IOnumepa, smo
yoen pooomos. Bonee mozo, IOnumep, ckopee ecezo, npeocmasnsaem
CO000il 00CMAMOUHO 20PAUYI0 HCUOKYIO KANII0 MAmepul, maKk KaxK e2o
nO8EPXHOCMb U3yuaem 20pazo0o doibuie mena, yem nHoayuaem e2o om
Coanuya.
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OpHako BEpHEMCS Ha TIpEIIHYI 3€MII0 M IPOBEIEM
CIIEYIOLINN YKCIIEPUMEHT. BO3bMEM JIETKYIO TEIIEKKY U TOJIKHEM €€.
(puc 13) Ona nerko mMOKaTUTCA... A Temephb IMOJOXKUM Ha HeEe
HIOJITOHHBI IPy3a W BHOBb TOJIKHEM. OIHAKO Tenephb Ui TOro, 4TO Obl
OHA MMOKaTUJIACh, IPUIETCS MPUIIOKUTH YK€ PWIAYHYIO CUTLY. ..

P — T Bot kak pa3 orcroma u pactyt

TPACKTOPHH

HOTH CaMOro OOJIBIIOrO 3a0IyKACHUS
B Hayke. HproTOH, a Tak xe apyrue
YY4EHbIE W HX IIOCIEAOBATENH, HE
[IOHMMasi MEXaHHW3Ma TpaBUTalUH,

IPUIYMAIN U BBEIH B (PU3UKY HEKYIO
MHEPLHOHHYIO Maccy, KOTopasi, SKOObI
npucylla MaTepud U SKOObI, 3Ta MHEPIHOHHAas  Macca
MPOTUBOJICUCTBYET NMPHUJIOKEHHONW K Telmy cuiie. DTOo 3a0iyXIeHHE
O4eHb JIETKO 00BsacHsIeTcs. HauneM ¢ Toro, uto jir00oe tero odiagaer

Puc 13.

CBOUM COOCTBEHHBIM I0JIEM TATOTeHHs. VIMeHHO Onaronmaps 3Tomy
MOJIF0, BCE Tela BO BCEICHHOW HMEIOT chepuueckyro dopmy, a
CJIEIOBATEIbHO, BCE B3aMMOJEHCTBUS BO BCEICHHOH HEOOXOIHUMO
paccMmaTpuBath B noiapHoi (cheprudeckoil) cucteMe KOOpAUHAT.

Cuuia - BeIMYKMHA BEKTOPHAs, [I0ATOMY HAIPABJICHUE I1EUCTBUS
CUJIbl, BCEIIa MpAMaA JUHUA. A B TIOISPHONW CUCTEME KOOPIUHAT,
KOTOPOM ONMMCBIBAETCSI METPUKA BCEJICHHOW, KpPOME paguyca, MPsMbIX
JIMHUH HET, a €CTh TOJIBKO AYTH.

IToaTomy xorga Mbl npuknageiBaeMm cuiy F k Tenexke, oHa
BCErJa JECUCTBYET II0 KAacaTeJIbHOW K AYre paBHOIO NOTCHIUAIA U
yroJl MEKIy HAlpaBICHUEM AECUCTBUS CHJIbI M AYrOM, 3aBUCHUT OT
paguyca KpUBM3HBI 3TOM Iyru. B pesynprare 4ero, NOTEHLIHAI
TEJICKKN B TPAaBUTALMOHHOM I10J1€ 3EMJIM CTPEMUTCS U3MEHUTHCS OT
Ro o Ru1.

To ecTb, 1BUTast TENEKKY, Mbl, [0 CyTH NBITAEMCS IMOJHATH €€
Ha BbICOTY paBHy0 AR, B pe3ynbrare KOTOpPOH BO3HUKAET
npotuBoaelcTBytomas cuna Fu, paBHas npoekuuu AR Ha BEKTOp
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cunel F, Kkotopas cTpeMuTCs BEpHYTh TEJEKKY B IIPEKHEE
nojiokeHue. BosHukaromas npu stoMm cuna Fu, HanpaBieHHas
npomue neicTByroNeil Ha Teno cwibl F u ecth cuna unepyuu. Jta
CUJIa MHEPIIUU 3aBUCHUT OT yTIjia MPHUIJIOKEHUS JIEUCTBYIOIIEH HA TEJOo
CWJIBI K paauycy miaHetbl. Y yem Gosblie 3Ta cuiia, TeM OoJiblie
CKOPOCTh ABW)KEHUS U TeM OoJibllle MPOTHUBOJCHCTBYIOMIAs €l cuia
uHepuuu Fu.

He nonumas u He ymes oOBSCHHUTD, 3Ty cuity Fu, TeOpeTuku
OMOOYHO TNPUHUMAIOT €€ 3a HEKyl0 HMHEPIHOHHYI0 Maccy.
OKCHEpUMEHTAIIBHOE  JI0Ka3aTe€IbCTBO  3TOTO0  YTBEPKIACHUS
aNeMeHTapHo. Jlyis  3TOro  JOCTaTOYHO  MOJHATH  OOBIUHBIC
MeXaHW4YecKne OalaHCOBbIE Yachl Ha BBICOKYIO, HamlpuUMeEp,
reocTalroHapHyio opouty. Ecimi MaTtepus mMmeeT Takoe CBOMCTBO KaK
Macca, TO TOYHOCTh X0/1a YaCOB HE U3MEHUTCSI.

B npoTtuBHOM ciydae, Mpu yMEHbBIIEHHOM Bece OajlaHca U
HEU3MEHHOM YIPYrOCTH BOJIOCKA, YacToTa ero KoseOaHuit
YBEJIUYUTCS, a aMITUTY 12 HACTOJIbKO YMEHBIIUTCS, YTO YaChl IPOCTO
OCTaHOBSTCS.

Ha opOute BoicoTOi 60ee 6300 kM, maxke KBaplLEBbIE Yachl
OyoyT 3aMETHO CHEIIUTh U3-32 HHUYTOXKHOM CHJIBI TSDKECTH,
BIIUSIONICH Ha YaCTOTY KoJieOaHU KpucTaia kBapra. Uto mpuBoauT
K He0OXOIMMOCTH CUHXPOHU3AIMH YacOB, HAXOASIIUXCS Ha OpOUTE C
yacamH Ha 3emMJie, pa3HHUIlY B TOKA3aHUSIX KOTOPBIX YUEHBIE MBITAIOTCS
OOBSICHUTh U3MEHEHHUEM CKOPOCTH XO7[a BpEMEHHU B KOCMOCE.

Bonee Toro, ecnu Obl MaTepusi uMena maccy, OpOUTaIbLHOE
JIIBIDKEHUE IUIAHET ObLUIO OBl BOOOIE HEBO3ZMOXKHBIM. Benb odeHb
JIETKO MPEACTaBUTh cebe, Kakas HyXHa cuiia nputsxkeHus ConHia,
yTOOBI yjep)KaTh Ha OpPOUTE TaKyld OTPOMHYIO IUIaHETY, Kak,
Hanpumep, FOnurep.

Ho rpaButanmonnsie cuibl nputskeHuss CONHII a HA TaKOM
KOJIOCCAJIbHOM paccTosiHuu 10 FOnurepa HACTONbKO HUYTOXKHBI, YTO
HU O KakOM YyJAepKaHUM He MoXKeT ObiTh W peud. [Ipaktuyecku
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HeBecoMblil FOmuTep Jerko yaep)kKuBaeTcsi Ha OpOUTE BOJHOBBIM

B3aUMOJICHCTBUEM C TpaBUTAIIMOHHBIM 1tosieM ConHualria.3] (puc 4).
B 06M4€M ciyuae 00vACHeHUEe 603HUKHOBCHUSA UHepUuuu J1e2K0 NOHAMmMb

u3 pucynka (puc.14). Cuna unepyuu, noo oeiicmeuem oounarosvix cun F,
HPONOPUUOHAILHA —~ PAZHOCMU  603HUKAIOWUX

Fn 2pasumayuonnvix nomenyuanos AR, xomopas

[ C
3 | 3aeucum om evicomvi opoumul R cnymnuxa C.

Ry Bmom eexmop cunvi Fu pasen npoexyuu AR na

sekmop cunt F u ecezoa oeiicmeyem ¢
npomueononoxycnom emy nanpasnenuu. Cuiy
UHEpYUU  MOJCHO  GLIYUCIUMb U3  NOO0OUA
mpeyzonvnukos ABD u ACO u ona pasna F,= AR;

* cos.  DOma cuna 3aeucum om yzna A. Ilpu
HanpaeneHuu Oelcmeus Ccuivl, CO8nAOAOUEM C
Hanpaeienuem paouyca niaaHemvl, Culd UHepuuu
pasna eecy mena, a NPU HARPAGNEHUU NO
KacameavHoll, OHA 20PA300 MeHbuUle U 3A6UCUN O
paouyca kpueusnvt naanemslt. Ilosmomy uenosex
He Modicem ROOHAMb IHCEE3HOOO0POICHBLIL 6A2OH,
HO 6noaHe Modxcem npeodonems cuiy unepyuu F,
U COBUHYMb €20 C Mecma no 20PU3OHMATLHBIM

IKBHNOTEHUMANLHAR

nnaverta

Puc 14.
penvcam...
(Ecnu nanpaenenue oeiicmeus cunvt F npoucxooum ewie u noo y2nom K
ouamempanvHoll  NJIOCKOCHU mAZOmelou|ez0 menad, 603HUKAem euie U
00NOIHUMENbHAA PA3HOCID NOMEHUUAN06 (CUNa), HAnPasIeHHas noo yziom 90
2padycos K Heil, Hazbleaemasn 6 Hayke cunou Kopuonuca.) /Ina mex, komy e
Xouemca pazoupamovea ¢ 4epmedcamu, UHEPUUI0 MOIHCHO O00BACHUMD eule
npouie.
Kozoa mvt monkaem meno (puc.15a), mo cozoaem neped Hum 801Hy

okcamusa  cpasumayuonnozo nouisi, 6
pe3yiomame 4e2o 603HUKaem pa3Hocmb

2pasumayuoHHbIX HOMEHUUAN08,
oeiicmeylouias Npomue HANPAGIeHUs
Odelicmeusn cunvl. Omo u ecmv cuna

— ' unepyuu. Kozoa oeiicmeywwaa cuna
Puc 15.

ucuezaem, meno HAUUHAEM CHUMICAMD
ckopocme. Ho eonna cocamus, nadezarowas na meno c3aou (puc.15b), ne
noseonsnem emy OCHMAHOBUMbCA U NoOOepcusaem Osuixcenue. Imo u ecmp
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OsudICeHUEe NO UHEPUUU, NPU KOMOPOM MEI0 6 ZPAGUMAUUOHHOM NOJIe MOMCEm
08U2AMBCA OUEHDb 00]120.

Korna kocMoHaBThI, HAKOHEL-TO MOJETAT K JIyHe, OHU B 3TOM
cpasy xe u yoensarcs. M 3ToT momior B OyAylieM JISDKET TPsi3HBIM
MSATHOM BEJIMYANIIEro Mo30pa Ha PemyTaluio HAydHOTo coOO0IIecTBa
Coenunennbix llItaroB. Hag Humu Oynet cmesTbest Bech Mup. Ho 310
CIIy4UTCS €Illeé HE CKOpO, a IMOKa YeJIOBEK elle Jake HE HIoXal
KOCMOCa, HECMOTpSl Ha TO, YTO MOJTOPHl COTHHU JIIOJEH, TPOMKO
HMCHYIOTCSI KOCMOHABTaAMM.

MakcumMyM 4TO MOKHO CKa3aThb O HHMX, TaK 3TO TO, YTO OHU
MPOBENN JOBOJBHO MPOJOIIKUTEIILHOE BpeMsl B crparocdepe, B
najamolleM BbICOTHOM nudTe... HOTIa BCTpevaromuecs B meyaTH
COOOIlleHHsT O TOM, YTO B pe3ylbTaTe CJIOXKHBIX HAyYHBIX
9KCIIEPUMEHTOB, C TOYHOCTBIO JI0 JAECATOr0 3HAaKa YCTaHOBJIEHO
PaBEHCTBO TPAaBUTAIIMOHHOW M WHEPUHMOHHOW MaccC, TO 3TO MOXHO
CpaBHHUTDb, Pa3BC YTO, C YTBCPKACHUAMHU CPCAHCBCKOBBLIX CXOJIACTOB O
PABCHCTBC KOJIUYCCTBA aHT'CIIOB U qepTeI?I, YMCIIAOMIUXCA Ha OCTPUC
HUI'JIBI.

Kak yace CKa3ano eévluie, U3-3a OMCymcmeus y mamepuu unepuuonnoﬂ
maccel, Ha 60J1bmuxpaccmwmu}lx Oom KocmuvyeckKkux 061)81(‘”106, npeesoslutarouiux
ux paduyc, eéec mena a, Cl1e006aMeIbHO U CUTIbL unepuyuu Fu oka3zviearomcsn

HACMONBLKO  HUYMOJICHBIMU, UYMO  KOCMUYECKue  annapamvl  CMOZym
nepemeuamsca mam ¢ 02POMHLIMU U COBEPULEHHO DE30NACHBIMU 0N J1100ell,
YcKopeHuamu, npesviiiarowumu moicauu g. 1 maxk Kak 3aKoH cOXpanenus
UMRYJIbCa 000UMuU HEGO3MONCHO, 0711 Nymeuwlecmeull K Opyzum niaaHemam, 6
UenAx COKpauleHus 6pemeHu nojemd, 0y0em 603MOMNCHO UCNHOIb306aMb
PakemHple O0guzamenu ¢ 04eHb 6bICOKOU (83DPblEHOIL) CKOPOCMbIO UCHEYeHUA
pabouezo mena.

To ecmwv, no cymu, 0na paszeona, a4 mMaK xyuce U NOCAEOYIOUE20
MOPMOIICEHUA  MEIHCHIAHEMHO20 KOpaoaa Oyoem GHOJHE  603MONCHLIM
UCNOIb308AHUE AMOMHO20 63pbléd, 0e3 KaKux-a1ubo nocieocmeuii 01
yenogeuecko2o opzanuzma. Omnpaseumb Kocmuueckuit kopabnvy na Mapc,
Hanpumep, MOM}CHO RPOCMO 6LICHIPENUE €20 U3 NYWIKU, KaK é nogecmu Kb
Bepna. Tonvko nywiky 3my npudemca noouamsy Ha gvicomy He menee 7000
KUja10mMempoa.
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H smo, no-eudumomy, eouHcmeeHHbvlil cnocod ooremems 00 Mapca,
HOMOMY UMO NPU ONUMETILHOM ROJIeme 8 YC0BUAX HACM oA el He6ecomMocmu,
yenoeeueckuil Op2aHu3M, NPUGLIKWUIL K 3eMHOMY MAZOMEHUIO e06a U
evroepicum. Cnocodvl co30aHUA UCKYCCHIBEHHO20 MIAZOMEHUS 8PAU4eHUEM
Kopaonsa, npeonazaemvle pusuxamu, 30ece He nomozym. Kopaonw, onsa cozoanusn
eéeca Kocmonasmos, xomsa ovl ¢ 20-30 kI, Hyscno oOydem packpymumsb 00
HECKONbKUX MbICAY 000POMO6 8 CEKYHOY.

3a0i1y’KICHUSIMUA OTHOCUTEIIBHO MOHSTUS MacChl, 00yCIOBICHBI
U CTpeMJICHHS (HU3UKOB HANTH HEKYI0 YacTHUIly, NPHUIAIOIIYIO
MaTEepUU 3TO HECYILECTBYIOIIEE CBOMCTBO. MMEHHO i 2TOro u
CTPOSITCSL OECCMBICIICHHBIE METaJUTUYECKHE COOPY)KEHUsS, BpOJE
aJpOHHOIO KoJIIaiiiepa, I/ie y4eHble 3aHUMAIOTCS JOPOTOCTOALMMUI
HONBITKAMUA TOATBEPAUTH CBOU 3a0NIy’KICHHUS U OTKPBITh HEKHH
0030H XWTITCa, KOTOPHIH MO UX MHEHHUIO MPUIAET MAacCCy MaTepPHUH.

...Hy BOT HakoHeII-TO, MOSBHJIOCH COOOIIEHUE YTO, BPOJIEC OBI
OTKphLIN. Bpoze kak Obl cTangapTHast MoJienb 3aBepuieHa. Ho teneps
BO BeChb pOCT BcTama jpyras mnpoOnema. OOBSCHHTH, KaK OH
3TO aenaer. MoxeT OBITh MPOCTO HAOMBAeT KapMaHbl KaMHIMH?
MaremaTuka Ha TakMe BOIIPOCHI OTBETA HE JACT. ..

6. O KOPIIYCKYJISAPHO-BOJHOBOM "JIYAJIU3BME"
U "KPACHOM CMEIIEHUN"

JIroboe MmarepuanmbHOE TeNO, JBIXKYylIleecs B 000
OJTHOPOJIHOM cpejie, BO30YKAaeT B HEW yIpyrue Mpoa0JIbHbIE BOTHBL.
CKOpOCTh 3THX BOJIH 3aBHUCHUT UCKIIIOUUTENBHO OT CBOMCTB Cpeabl U
SBISICTCS  TIOCTOSHHOW.  JIBMOKYIIMIICS — TemoxoJ BO30YXKIaeT
IIPO/IOJIBHBIE BOJHBI B TOJIIE BOJIbI, PACIPOCTPaHSIOLINECS B HEHl co
ckopoctbhio 1300 M/cex (CKOpOoCTh 3BYKa B BOJIE).

Hansonnast gacte kopabiis Tak e BO30YXIaeT MpOAOJbHBIE
BOJIHBI CXKATHUs B BO3yX€, KOTOPBIE PACIIPOCTPAHSIOTCS CO CKOPOCTBIO
340 m/cek, niIM co CKOPOCTHIO 3BYKa B BO3IYXE.
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To, uTo MBI HabMOJaeM Ha CaMOM MOBEPXHOCTH BOJBI - 3TO
MOTIEPEYHBIE BOJIHBI, BOZHUKAIOIINE TOIHKO Ha TPAHUIIE JBYX CPEJ C
pa3IUYHBIMU CcBOWcTBaMU. ['0p0 y BOJNIHBI Ha BOJE — ATO BIAJUHA Y
BOJIHBI B BO3/IYX€E.

OTH  BOJHBI  TPEACTABISAIOT COOOW  TpaBUTAIIMOHHBIC
WHTEeP(EPEHIIMOHHBIC  BOJHBI, OOpa3yloIHecs B  Pe3yJbTare
CJIOKCHHsSI TPOJIOJBHBIX BOJH Ha T'PAaHUIE KOHTAKTHUPYIOIIMX CPEI.
XapakTepUCTUKH TIOMEPEUYHBIX BOJH OIMPEACTSIOTCS COOTHOIICHUEM
CKOpOCTEH IMPONOJIBHBIX BOJIH B KOHTAaKTHPYHOIUX cpenax. Ecnu B
BO3/yX€ CKOpPOCTh 3ByKa paBHa 340 m/cek, a B Boge 1300 m/cek, To
CKOPOCTH MOTIEPEYHBIX BOJIH Ha TPaHUIIE BO3/TyXa U BOJBI OyIET paBHA
340/1300 =0,3 m/cexk.

MarepuanbHasi 4YacTUlA, JABIKYIIASCA B 2PAGUMAUUOHHOM
nojie, KOTOpOE SBISIETCSI JABOMHBIM  DJIEKTPUYECKUM  IOJIEM,
BO30y)X/1aeT B HEM BOJIHY, KOTOpas, IO CYTH, MPEACTABISIIOT COOOM
0ge coemeujeHHble NPOOOJIbHbBIE BOJHBI B SJIEKTPUUYECKUX MOMISAX
pasHbIX 3apsoB. W Tak Kak 3TH MOJIS HAXOATCS BHYTPU IPYT Apyra
U HUMEIOT TPOTHBOIOJIOXKHBIE CBOHCTBA, TO 3TH BOJIHBI B HHUX —
CHHXPOHHBI M TpoTHBOQa3Hbl. Ecin B HEKOTOpOl ToOuKe Mouis
MOJIOKUTEIBHOTO 3apsifa y BOJHBI ropO, TO B TOW e TOYKE MO
OTPHULIATENILHOTO 3apsi/ia — BIIaUHA.

To ecth mo cytu, 3TO KoyieOaHUS TOJSPHOCTH TEepeKoca
IPaBUTALMOHHOTO MOJS (MOJSIPHOCTH MarHUTHOTO TOJIsT), KOTOpPbIE U
OpPEACTAaBISIIOT ~ COOOM  camble  HACTOSIIIME  HOnepeuHble
2pasumayuoHHble BOJTHBI HA TPAaHULE ABYX AJIEKTPUUYECKUX MOJeH
Pa3HBIX 3apsiIOB. DKCIEPUMEHTAIbHAS WILTIOCTPALIUS 3TOTO SIBICHUS
nokaszaHa Ha (puc.10b) B [ru.4].

W ecnu rpanuil MeX1y BOJIOW U BO3yXOM, HallpuMep, MPEKPACHO
BUJIHA, TO TPAHULY MEXIY MHOJSMHU pa3HbIX 3apsA0B IPEICTaBUTh
cebe odeHb TpyaHo. [lons oOmamaroT 00bEMOM M TpPaHHUIIA MEXKITY
HUMH CYIIECTBYET MPAKTHYECKH B JIOOOH TOUKe ATOro oObema. A
cama rpaBUTallMOHHAsI BOJIHA B OTJIMYMU OT BOJIHBI Ha BOJIE, UMEIOIIEH

KpYroByl0 JHarpaMMy HalpaBiI€HHOCTH, PAaCIpPOCTPaHSAETCS BO BCE
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CTOPOHBI, TO €CTh HUMEeT Yyxke COEpUUYecKyl0 auarpammy
HaIpaBJIECHHOCTH.

M kax MbI ye€ yCTaHOBWJIM BbIIIE, IPU JBH)KEHUU YAaCTHIIBI, B
ACUMMETPUYHOM TPABUTAI[MOHHOM II0JIe, CO3/aBaeMas €d BOJIHA,
Oymer Tak ke HecuMmMmeTpuuHoW. EE cocraBmsronme Oyayt
pa3nuyaTbes MO BEJIMYMHE, B 3aBUCHUMOCTH OT 3HAaKa aCHMMETpPHH.
Wnu nppyrumu  cioBamu, BojHa OyneT moJspu3oBaHHOH. Bor
UHTEPECHO OBl y3HaTh, KaKUE K€ 3TO T'PABUTALMOHHBIC BOIHBI, C
IIOMOIIIBI0O MHOTOTOHHBIX OOJIBAaHOK, YK€ J0OpYyI0 COTHIO JIET
0e3yCHenHo NbITAl0TCsl 0OHAPYKUTH OOJIbIINE yUeHBIE?

B mpupone He cymecTByeT abCONIOTHO HUKAKUX HPUYMH,
3aMpelaiuX MaTepuaabHbIM TEJIaM JBHUTaThCs B JIIO0OM cpele c
JHO0BIMHA CKOPOCTSIMH, CKOJIb YTOAHO TPEBBIMIAIOUIUIMH CKOPOCTH
pacnpocTpaHeHus: BO30Y)KJIaeMbIX HMH BOJH. 3a HCKIIOYEHHEM,
KOHEYHO, OpeoBOW TEOpUHU OTHOCUTEIHHOCTU WJIU ICEBJOHAYYHOMN
KBaHTOBOH (pu3uku. CaMoJeThl, HalpuMep, COBEPIIEHHO CBOOOIHO
JIETAIOT B BO3JyX€ CO CBEPX3BYKOBBIMU CKOPOCTSMM M TOTAA OHU
CTAHOBSATCA MCTOYHUKAMH YIAPHBIX BOJIH, KOTOPBIE MPEICTABISAIOT
cO0OM JABIKYILIHICSA IEpes HUMHU CKayOK JIaBJICHUSI.

[Ipouecchl, mpoucxoasuIMe B yaapHOH BOJHE, OTIMYAIOTCS OT
MPOUCXOSAMINX B OOBIYHOM TeM, UTO B HEH B pe3yjbTaTe ObICTPOTro
CKaTus BbIIEISETCST OOJBIIOE KOJMWYECTBO TeIja. JTOT MpoLecc
aHAJIOTUYEH TIpolleccy OBICTPOTO CXaTusg oObema BO3JayXa B
UWJIUHAPE JABUTaTelNs, IpPU KOTOPOM B pe3yibTaTe pPe3KOro
YBEJIMYECHUS] KOHLIEHTPALMM HOCHUTENEH 3apsioB B 30HE CHKaTHs,
IPOMCXOIUT X OypHOE BBIIEICHUE B OKPYXKAIOIIYIO CpEAy B BHUJE
Temna [ria.8].

VIMeHHO 1MOATOMY CBEPX3BYKOBBIE CaMOJIEThl UMEIOT OCTPYIO
HOCOBYIO yacTh. OHa pa3/IBUraeT CIIOM BO3[yXa U CBOAMT Ha HET €ro
VIUIOTHEHHE Tepen camojeToM. M XOoTsa camomneT JaBUT OOKOBOM
MOBEPXHOCTHIO Ha BO3JyX, HarpeBa H3-3a OTCYTCTBUS TPEHHs B

BO3JIyX€, HE POUCXOIUT.
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[TonoGHBIM k€ APPEKTOM OBICTPOrO CXKATUS MHUKPOOOHEMOB
BO3/lyXa B HEPOBHOCTSIX TPYIIUXCS MOBEPXHOCTEH, OOBSCHSIETCS U
BbIJIeJICHHE TeIuia [IJ1. 9] B pe3ynbraTe TpeHUs TBEPAbIX Tel APYT O
apyra. U uMEHHO WH3-3a CBEPX3BYKOBOM CKOPOCTH METEOPHT,
nomnaBImuid B arMocepy cKuUMaeT mepen co0oil Bo3myX, oOpasyer
yIapHyI0 BOJHY, W B pe3yJbTaTe TMOBBIIIECHUS TEMIIEPaTyphbl
MJIABUTHCSI U CTOPAET.

Ceer, kak u J000€ Ipyroe M3JIy4YeHHE - PEHTTCHOBCKOE,
raMmma, pajuo, IpeaCcTaBiIsieT cOO00N MOTOK YaCTHIl JBHKYIIUXCS CO
CKOPOCTSIMH, OMM3KUMH K  CKOPOCTH  PAaCIpPOCTPAHCHHUS
BO30Y)KIaeMbIX UMHU BOJH B TPAaBUTAIMOHHOM IIOJIE, a JJIMHA BOJH
OTIpeIeNIIeTCsl Pa3HOCTHIO CKOPOCTEN 3THUX YACTUIl M BO30YKIAaeMbIX
VMU BOJIH.

To, 4To y4yeHble CUMTAIOT Pa3HBIMU YaCTUIIAMH, 3TO MO CYTH
OJIHU M T€ € YaCTUILIbI, ABMXKYIIHECS C Pa3IMUYHBIMH CKOPOCTSIMHU.
KorepenTHocTh nyua ja3epa, Hampumep, OOBSCHSAETCS TEM, YTO
(GOTOHBI (JACTUIIBI) TBUXKYTCS C OJMHAKOBBIMHU CKOpPOCTsIMH. [[mmHa
BOJIHBI, BO30Y)KIaeMOW  YacTUIEH, ONHCHIBAETCS  MPOCTHIM
BBIPAKEHHUEM:

A=(Vs-Vu)/t,

rae Vu— CKOPOCTb YaCTHIIbI,

a Vs — CKOpOCTH, CO3JJaBAEMOI €10 TPAaBUTALIMOHHOW BOJIHBI
(cxopocme ceema) (puc. 16). DTOT XK€ PUCYHOK HILTIOCTPUPYET
BO3HUKHOBeHUE Y dekra [lonmnepa. Ecnu HabmomaTeb HAXOIUTCS
B TOYKE 4, JJIMHA BOJIHbI YMEHbINAETCS (CUHEE CMEIICHHE), €CIU B

rpebern

. wws | OoTOuke b — yBenmumBaeTcs (KpacHoe
cmemienue). [lpu nnuHE BOIHBI BUAMMOTO
: "Om ‘ ¢ | ceera B S550nm (5,5E-7m), cKOpocTbh 4acTHIl
OyneT cocTaBisATh mpuMepHo 99,9999999 %

Ao

twmswan | OT CKOPOCTH PAacIpOCTPAHEHHs BOJHBI B

Puc 16. rpaBUTAIlMOHHOM Tmojie. W dyem Onmke
CKOPOCTH YaCTHI] CBETOBOI'O W3ITyYCHUS K CKOPOCTH

pacnpocTpaHeHHs BOJHBI B TPAaBUTALIMOHHOM I0JI€, TeM OOJIbIIIE €ro
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I[BET CMEIIEH K CHHEeMYy KOHIly crektpa. LlBer — 310 ¢yHKUUMSA
CKOPOCTH YacCTHI] U3JIy4ECHHUS.

W3BecTHOE KpacHnoe cmeujenue, KOTOpoe COBpEMEHHAs HayKa
CUMTACT MPU3HAKOM "pazberaHus’ TajJaKTHK, OOBSICHIETCS MPOCTHIM
YMEHbBIIIEHUEM CKOPOCTH IBMXKEHHs yacTull uinydeHus (Vu), usz-3a
TOPMOXKEHHUS B TPAaBUTALMOHHBIX TMOJSIX KOCMHYECKHX  Tell
(yemanocmu ceema).

W, ecrecTBeHHO, 4YeM Jajibllie HaXOJIUTCA KOCMHYECKHUU
00BEeKT OT HaOmromaTens, TeM OOJBbIIUN MYTh NPUXOIUTCS
IIPEOA0JIEBAaTh YACTULE M3IYYEHHMS] U TEM CHIIbHEE YMEHbILIECHUE
CKOpPOCTH U 0OJIbIIe "MOKpAaCHEeHHE CIIeKTpa'.

EctecTBeHHO, UTO YacCTHUIIbI, U3Ty4YE€HHBIE OUEHD y/1aJCHHBIMU
3Be3JaMM, HACTOJbKO 3aMEIJISIOTCS B MYTH M UX JJIMHA BOJIHBI
YBEJIMYUBAETCS HACTOJIBKO, YTO OHHM CTAHOBSTCS HEBUIUMBIMU B
CBETOBOM JIMaIla30He BOJIH. DTUM SIBJICHUEM U OOBSCHSAETCS TOPU30HT
BUJUMOCTH, II0 KOTOPOMY YYEHBIE COBEPILIEHHO TI'€HUAJIBHO
BBIUMCIIWIIN "BO3pPAcT BCEIEHHOM".

IIpy mnpeBBIIEHUM YACTHULIEW CKOPOCTH BOJHBI B Cpele
(céepxceemosas ckopocmv), (Vu>Vs ), BOBHUKAET yAapHas BOJIHA,
Ipy KOTOpPOM 4YacTulla, B pe3yjbTaTe MOBBIUICHUS B 30HE CXKATHS
KOHIIEHTpPAllUM HOCHUTENIEH 3apsA/IoB, HAYMHAET 'pa3BaiMBaThCS"
CHWJIaMU OTTAJIKUBAaHUSI HAa COCTaBHbIE CyO3JIEMEHTapHbIE YaCTHUIIBI.
OTu  cyOdIeMEeHTapHble 4YacTUIbl, BCTYMalOT B CHHTE3 C
OKpYXXalOIIMMHM YacTUL[AMH, KOTOPBIH PETUCTPUPYETCS B BUIE
CBeueHUs, Ha3biBaeMoro 3¢ dexkrom BaBunosa-YepeHnkosa.

Tak kak npupojie Heuzgecmmno NOHATHE OOPATHOM CBS3H, TO B
HEl M HE CyIIECTBYeT HHUKAKUX BEYHBIX aBTOKOJIEOATEIbHBIX
nporueccoB. JIroOble BOIHOBBIE BO3MYILEHUS BO BCEJIEHHOM, SIBIISIFOTCS
UCKJTIOYUTENIbHO CJIEJICTBUEM JIBIKEHUS MaTepHalbHbIX Tel B
IPaBUTALMOHHBIX TMOJSIX KOCMHUYECKHX O00bekToB. M XO0Ts Bes
BCEJICHHAs 3aIl0JIHEHA TPAaBUTALMOHHBIMU BOJHAMU OT JBUKCHUS
MHOKECTBA KOCMHMYECKUX OOBEKTOB U  pa3IMYHbIX YacTHI,
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YelOBEYECKH TIJ7la3, Tak JK€ Kak M ONTHYECKHe MNpHOOpPHI,
BOCIIPHHUMATh UX HE CIIOCOOCH.

3T0 00CTOATENBCTBO, B YACTHOCTH U OOBSICHSET YEPHBIN I[BET
HO4HOTO Heba. Ecim ObI cBeT mpencTaBiisiy COO0M BOJHBI, TO MBI OBI
HE CMOIJIM YBUIETh HU OJHOW 3BE3[bl, TIOTOMY YTO MHTEHCUBHOCTh
BOJIH, TaK J>K€ KaK U TPAaBUTALMOHHOIO IIOJiA, OcllabeBaeT cC
paccTosiHueM C OOpaTHO KyOM4ecKoil 3aBUCHMOCTHIO. OrrymieHue
CBETa B MO3I€ BO3HHMKAET TOJIBKO TIPU B3aUMOCHCTBUHU IOTOKA
YacTUI] M3JIy4YeHHUs] C MOJIEKyJaMH pPOJIONUHA B CETUaTKe TIJ1a3a,
MO3TOMY 2pasumayuoHHbsle (paouo u c6emoawvie) 60IHbL - HEBUUMBI.

Ho umenHo »3ta "zpasumayuonnas paoe'' 0T IBUKEHUS
MHO>KECTBA YaCTHII, UCITyCKaeMbIX 3B€3/IlaMU U IMpeAcTaBisieT co0oii,
Tak Ha3blBaeMoe, "penuxmoeoe u3znyyenue'', KOTOpoe, IO
"aBTOPUTETHOMY' MHEHUIO KaHIUIATOB B JIOKTOpPA, OCTaJOCh OT
Oouoselickoro bonpiioro B3ppIBa W O CUX TMOP HUKAK HE MOXKET
paccesThCesl.

Ota K€ TpaBUTAllMOHHAs psAOb sBIsETCS U OaHAIBHOMN
IPUYUHON OpoyHoeckozo nBuxenus. Ho, He cMOTps Ha 3TO, YUEHbIE
C YIOPCTBOM, JOCTOMHBIM JIYYIIETr0 MPUMEHEHUs, yKe MHOIO JIEeT
UIIYT 3TU TPaBUTALMOHHBIE BOJHBI, COBEPIICHHO HE MOA03pEBasi, 4T
mpocTo B HUX JkUBYT. Kak OBUIO CKa3aHO BBIIIE, JIFOOOM
MaTepHaTbHBIN O0BEKT, IBIKYIIHUICS B IIOOOH cpese, BO30yKIaeT B
Hell BoaHy. Bo3pMeM 11715 mpruMepa moABOAHYIO JOIKY, TBUKYIIYIOCS
B TOJIIE BOJBI co ckopocThio 30 y3noB, wnu 15 m/cek. Jlnuna
yIpyroi BOJHBI, CO3/laBaeMasi eif, OyJeT paBHa pa3HOCTU CKOPOCTEH
3BYKa U JIOJIKU B BOJIE,

A=(Vs-Va)lt,

rae V3 - CKopocTh 3ByKa B BOJIE, @ Vi — CKOPOCTb JIOJIKH.

Oto npumepHo (1400 -15)/1=1385m.
[Tepuon P=Vi/A, lcek. Yacrorta, F =1/P, oxono 1 I'm.

Jlogka, nmBWXKymasca C 3TOM CKOPOCTbIO B MOABOAHOM
MOJIOKEHUHU, B JIIOOOM ciy4yae H3iIydyaeT HH(Pa3BYKOBBIE BOJIHBI

yactoTou okono 1 I'm, mmHon 1385m.
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OOHApYKUTH UX MOXKHO C TOMOIIIBIO IIOTYBOJIHOBOM aHTCHHBI,
MIPEICTaBIISIIONICH co00i 1Ba JaTYMKa AaBIICHUS, PACIIONIOKEHHBIX Ha
rryoune 10-12mM MeTpoB ¥ pa3HECEHHBIX Ha PACCTOSIHUE TIOJTYBOJIHEI,
TO ecTh Ha 692M. TouyHbIE KOOPAWMHATHI MOABOAHON JOJIKH MOYKHO
OTIpEeIeNIUTh, UCIIOJIb3YS JIBE TAKUX aHTEHHBI, PA3HECEHHBIX Ha S-8KM.

CkopocTh BOJHBI B T'PaBUTALIMOHHOM II0JIE — BEJIMYMHA
MPAKTUIECKH HOCH OAHHAA, 3aBUCSINAS TOIHKO OT CBOMCTB MOJISl. DTO
TO, YTO B KBAaHTOBOU (DM3HKE, HA3BIBACTCSA CKOPOCMbIO céema. A Tak
KaK MaTepus B3aUMOJACHCTBYET TOJILKO C TIOMOIIBIO TMOJEH, TO
CKOpPOCTb JTHUX B3aMMOJEHUCTBUI HE MOXET IIPEBBIIATH CKOPOCTH
pacnpocTpaHeHUsT TPaBUTAIMOHHON BOJHBI WM KakK TOBOPST
KaHIUAAThl B JIOKTOPA, CKOPOCMU céemd.

CKopocTh TpaBUTALMOHHBIX BOJH B Pa3MYHBIX BEIIECTBAX
3aBHCHUT OT aCUMMETPUU TPaBUTAIIMOHHBIX MOJEH MX aTOMOB U UX
arperaTHoro coctosiuusl. Yem OoJipie aCHMMETpHsI TPAaBUTALIMOHHBIX
noje aroMoB ra3oB S, TeM OOJBIIMH TYTh HPUXOJUTCA

MIPEO0/10JIeBaTh BOJIHE M, €CTECTBEHHO,
/_.- -.\\\ . ] lr,r' Y .r',_ =y .r/-- ok

0 0 0 & @& - 3aTpayuBaTh Ha 3TO OOJbIIEEC BpEeMs.
0/9)9)0)9 P P
DTa 3aBUCUMOCTb CKOPOCTH BOJIHBI OT

TUIOTHOCTH CpEIbl, B KOTOPOH OHa
pacrpocTpaHsieTcs, WLTIOCTPUPOBaHA
pucyakom (puc 17). B cBsizu ¢ 3THM,
BIIOJTHE YMECTHO YIOMSHYTh 37eCh

8,
I.I." I".’. .I it
b b b b Ak b 4

Puc 17.

M3BECTHBIN 3KcnepuMeHT H. bacoBa, mocTaBieHHbIN B IECTUAECATHIX
rojax npouwioro Beka B CCCP.

CyTb 3TOro 3KCHEpUMEHTa TaKOBA, JIyY Jla3epa pacIleriscs
Ha JBa Jy4ya, OJAMH M3 KOTOPBIX MOMaJajl HEMOCPEJACTBEHHO Ha
MHUIIIEHb, @ BTOPOM CHayaja MpoXOoIUJl Yepe3 YCUIIUBAIOIIYIO STYEHKY.
Slueiika aTa mpeacTaBisiia co00i pyOMHOBBIN Jiazep, paboTaromuii B
pexuMe ycuieHus. ECTECTBEHHO, 4TO Jy4d JOCTHUIJIM MUIIEHU HE
oAHOBpeMeHHO. Ho okazanock, 4To Jiyd, NpomeaIui 4epe3 KpucTail
AYEHKH, IOCTUT MUILIEHH PaHbLIE JIy4a, IPOIIEIIIEr0 O BO3AYXY.
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[Tpuyem pasHuna O6buIa MPOCTO OrpoMHON. OHa HpeBbIIIaNa
BCE MBICIIMMBIE U HEMBICIMMBIE TOTPEIIHOCTH M omuOku. Jlyu
MPOXOAWJI CKBO3b SYEHKY, IPAKTUYECKM MIHOBEHHO C IIOYTH
OCCKOHEYHOM CKOPOCTHIO. YCIIOBUS DKCIIEPUMEHTAa HW3MEHSUIH, HO
pe3yapTaT oOcCTaBajcs MpexXHUM. bonee Ttoro, pesyiapTaT He
W3MEHMUJICS, JaKe KOTJa KTO-TO 3a0bL BKJIIOUUTh MUTAHUE YCUIIUTENS
¥ BTOPOI1 JTyd MPOCTO MpOILeN Yyepe3 pyOuHOBBIN KapaHaall.

Jlyd mpoxonun yepe3 pyOMHOBBIM CTEep)KeHb C OECKOHEUHOU
CKOpOCTHIO, M pa3HHUIIA ObLIa paBHA JUIMHE KpucTayuia. Haspeatomuit
CKaHJaJI B CBA3M C pe3yJbTaTaMH dKCIIEPUMEHTA, CTAaBUJI Ha TEOPUU
OTHOCHUTEJIBHOCTH OTPOMHBIN KUPHBIM KpecT. A Benp kputuka TO B
T€ BpeMeHa NpUpaBHUBAJACh YyTh JIU HE K M300pPETEHHIO BEUHOTO
asuratens. Kak Torna BBIIIM M3 ATOrO IIEKOTIMBOIO IMOJIOKEHUS,
Hen3BecTHO. CKopee BCero, CyCTHJIM Ha TOpMO3ax. XOTs, IO CYTH,
COBpeMEHHas TeopeTudeckast Gu3nKa TOJIbKO TEM M 3aHUMAETCs, UYTO
u300peTaeT BEYHbIC IBUTATEIH. . .

Tak kak MaTepualibHble OOBEKTHI B3aUMOJICHCTBYIOT MEXKIY
co0oif Ha YypOBHE TOJNEH, CKOPOCTh JTOrO B3aMMOJCHCTBUS
OIpEENsAETCs, B OCHOBHOM, CKOPOCTBIO PaclpOCTpaHEHHs BOJIH B
rpaBUTAIMOHHOM TOJi€¢ (CKOPOCTh CBE€Ta), TO M PE3YJbTaThbl
skcriepuMeHTa bacoBa, ¢ TOYKM 3pEHHS HACTOAIIEH TEOpHH,
OOBSCHSIOTCS O4YeHb TmpocTo. Jlyd, mpomenmuii mo pyouHy
(TBEpaOMYy Temy), MPEOJoJieNl TOpa3fg0 MEHBIIEE PACCTOSIHUE B
IPaBUTAlUOHHOM  TMojie  TBepaoro Tema (DSr), YeMm Iy,
PacIpOCTPaHSOIUICA B TPaBUTALIMIOHHOM I10JI€ BO3TYLIHOW Cpeibl
(O Sr). Ilepenaua »xe uMIynbca HEMOCPEACTBEHHO C aTOMAa HA aTOM B
TBEPABIX TeENaxX M JKUAKOCTAX, B CHIYy HX [PaKTHYECKON
HEC)KMMAEMOCTH, IPOUCXOIUT CO CKOPOCTBIO, ONM3KOM K
o6eckoneuHoi (puc 17). [losromy J1yd, mpomieamuii uepe3 pyornHOBBIHA
KpHUCTaI, MIpUILIEIT Ha JIETEKTOP paHblIe ny4a,
PacIpOCTPaHSAIOIIETOCs IO BO3yXY, Ha BPEMSL:

t=3 Sr- X Sv)/c, Tne
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>St — cymMMapHBId MyTh Jy4a B TPaBUTALMOHHOM IIOJIE
pyOuHa,

>Sr — cyMMapHbIi MyTh Jydya B TPaBUTALMOHHOM II0JIE
BO3AYILIHOW CPEIbI,

C — CKOpOCTh BOJHBI B TPaBHTAIMOHHOM TOJE (CKOpocmb
ceema).

Jlorndeckast 0e3rpaMOTHOCTh JIOJEH, HA3bIBAIOMINX CeO0s
YUEHBIMH C MX HECIIOCOOHOCTHIO TOHSATH MPOCTBHIC BEIIW, MPHUBEINA
M300pETEHUIO0 TIOHATHUS KOPIYCKYJISIPHO-BOJTHOBOTO  Ayajn3Mma,
YTBEPXKAAIOIIETO, YTO MaTepuss B HEKOTOPBIX CIydasX, MOXKET
MpeBpaIiaThCcsi B CBOE CBOMCTBO M CO3JaHUIO TAKOTO JDKEHAYYHOTO
HaIpaBJICHUS B HAyKe, KaK KBAaHTOBas (PH3HKa.

7. OBbSHEPI'UM

OHeprusi, TMOHATHE B COBPEMEHHOM Hayke, MpsSMO TakH,
danTactuueckoe. M kak Tonbko ee, OeaHyr0 He CKIOHAOT. OHa H
U3JIy4aeTcsl, ¥ MOTJIONIaeTcs, U Jaxe npespainaercs B maccy! U kakoit
TOJIBKO OHA He OBIBAET, U MOTEHINAILHON U KMHETUIECKON U TEMHON
U JaKe )KU3HEHHOU U AyXOBHOU. Ha camom nene, Takoi (pusmueckoi
CYILIHOCTH, KaK HEeprusi, B IpUpOJIe HE CYLIECTBYET.

DTO MPOCTO OJIHO U3 HEOTHEMIIEMBIX CBOMCTB MaTE€pHUH, TAKOE
’K€ KaK HalpuMmep, Ipo3payHOCTh CTEKIa, KOTOPYIO HEJIb3sl OTACIIUTh
OT CTEKJIa M "TpWIenuTh" K GaHepe s TOro, 4ToObl (haHepa crana
npo3paunoi. M »Heprus r000ro Tema 3aBUCUT TOJBKO OT €ro
MOJIOKEHUS B TPABUTAIMOHHOM WJIM 3JIEKTPUYECKOM TI0JIE JPYroro
Tena. Hukakoil BHyTpeHHEN SHEPTUH MAaTepUsl HE UMEET.

OnHako B MocjieIHee BPeMs B MHTEPHETE MOSIBUIOCH OTPOMHOE
KOJIMYECTBO PECYPCOB, TIE apMHUH IICEBJOYYCHBIX JIOOHTENEH
pacCy 0T O MOMCKaX KaKOW-TO CBOOOTHOM YHEPTUU, KOTOPOH 1O
WX MHEHHIO, 3aII0JIHEHA BCsl BceneHHas. M nake OonbIive ydeHbIe HE
KpacHesl BPYT, UTO MOJI U3 KOCMOCA JIbETCS TAKOH MTOTOK YHEPTHH, YTO
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B OyaymiemM e€ XBaTUT YEIOBEYECTBY HA MUJUTHOHHKI JieT. M moxoxe,
YTO CaMHU B 3TY YYIIb BEPSIT.

A BCe HAYMHAJIOCh C KAKUX-TO HEBEPOSATHBIX CIIYXOB O TOM, UYTO
Tecna, sk00BI HamIen croco0 UCIOJIb30BAaHUS YPHEPTUU BaKkyyma!, HO
MPOKJIATHIE KAITUTAIUCThI KYIIWJIM Yy HETO MAaTeHT U BCE 3aCEKPETUIIH,
YTOOBI HE YITYCTUTh MPUOBUIA OT MPOJIAXKH YTIIEBOJAOPOIOB.

Ho oco0eHHO MEHST yMIISIFOT pacCyKICHHS YICHBIX O TOM, YTO
MIpU MEepEMEIICHUN MAaTepUaIbHOIO TeJla 10 3aMKHYTON TPaeKTOPHH,
coBepiraemasi paboTa paBHa Hym0. Takyr0 axuHEI0 MOXET HECTH
TOJILKO KaKOW-HUOYAb 0€3rpaMOTHBINM CBUHAPH, EMY MPOCTUTEIHHO.

Ho yueHsblit 1oMKeH NOHUMATh, YTO €CJIM MbI IOJTHUMAEM TUPIO
Ha BTOpOM 3Taxk, To 3T0 MbI coBepiaem paboTy MPOTHB CHIIBI
OPUTSDKEHUS. A Korja Mbl cOpachbiBaeM THPIO CO BTOPOrO 3Taxka, TO
sto 'NPS coepmraer paboTy mox JeHCTBUEM CHUITBI PUTSKEHUS. TO
ectb pabota coepiraercsi PA3SHBIMMU Tenamu 1 B pa3HbIX YCIOBUSX,
MO3TOMY €€ Hellb3sl MPUpaBHUBATh. OJJHAKO YUEHBIX 3TO HE CMYIIAET.

Bcs sneprus, noctymnaromnias Ha 3eMITt0 U3 KOCMOCa — 3TO BCETO
JUIIL OOBIYHBIM COJTHEYHBIH CBET. M 3TOT MOTOK JEHCTBUTEIBLHO
KosoccasieH u ecnu He Oynet CouHia, 3emiis 3a HECKOJIbKO Helelb
MIPOCTO MPEBPATUTCS B JIEAAHON map u Bce morubHer. ConHeyHas
SHEpPrus, 3TO MOTOK MaTepHaJbHBIX YacTHIl 'COJHEYHOro BeTpa’,
3JIEKTPOHOB, NMPOTOHOB, aTOMOB BOJOPOJA W T.A., JBHKYIIHECS C
Pa3JIMYHBIMU CKOPOCTSIMH M CONPOBOXIAEMbIE BOJHAMH B €r0
IpaBUTAllMOHHOM Toyie. M dWeM BbIIIE MX CKOPOCTh, TeM Oolee
KOPOTKHE BOJIHBI OHU BO30YXK/IAIOT.

Cama 6o1na He Hecem HUKAKOU IHEPIUU U He MOMHcem
0Ka3b16amb HUKAKO20 0A6/1eHUS - INO RPOCHO MEXAHUIM nepeoavu
63aUMO0eicmeus Mexicoy MamepuaibHblMu menamu, 6 OAGHHOM
cayuae medxncoy Connyem u 3emaeil.

MpbI BUIUM CBET UCKIIIOUUTENBHO OJ1aroapst TOMY, 4TO MOTOK
MaTepuaibHBIX YacTHl], (OTOHOB, MONaaas B TJia3, COBEPIIAIOT
paboTy, morioIasch MOJIEKYJIOi poJonuHa B ceTuatke. B pesynbrare

noryiomeHust (OToHa y MOJEKYJIbl pPOJONUHA YBEIMYMBACTCS
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acUMMeTpusi e TpaBUTAIMOHHOTO TIOJII U, COOTBETCTBEHHO,
BO3HUKACT PAa3HOCTh JJICKTPUYCCKHX IOTCHIIHAIOB, B PE3yJbTaTe
KOTOPOH BO3HUKAET JIBU)KCHUE SJICKTPOHOB 10 HEPBHOMY BOJIOKHY
WA DIIEKTPUYECKHUIA TOK, HHTEPIPETHPYEMBI MO3TOM KaK CBET.

[loHATHE KBaHTa CBeTa, KaK TMOPIUU W3TYYCHUsS, BOZHUKIIO
UMEHHO W3-32 TOTO, YTO ()OTOH SIBJISECTCS MUHHMAJIbHON THOpIHEH
CBETOBOTO IOTOKA, B PE3yJbTaTe KOTOPOH BO3HHMKACT OIILYIICHHE
cBeTa B Mo3re. KBaHT — 3TO POCTO O/IHA ¢IMHCTBCHHAS YaCTHIIA WIN
TO K€ camoe, 4To U (HOTOH.

DHepaus, ne Mocem NPeePAULAMBCA HU 6 KUHEMUYECKYIO, HU 6
MEXAHUYUECKYI0, HU 8 XUMUUECKYI0, HU 8 KAKYIO OpY2yio, ROMOMY YO IMo
MOIbKO CBOIICINGO0 Mamepuu cosepuiams paoomy, 00yciosieHHoe
PAa3HOCMbIO 2PAGUMAKUOHHBIX HOMEHYUAT08.

W xorma roBopsAT O mepenade 3JIEKTPOIHEPTHH, TO CIEIYeT
UMETh B BHJY TO, YTO TIEPEAACTCS MIOTOK MaTEPUATBHOTO HOCUTES —
DIIEKTPUUYECKH 3apPSKCHHBIX YaCTHUIl, KOTOPBIE CIIOCOOHBI COBEPIIIAThH
pabory.

8. O IAPOBOM MOJIHUU

[[TapoByt0 MONHUIO, KAK U MHOKECTBO MPOCTHIX MPUPOIHBIX
SIBJICHUHM, COBPEMEHHAsl HayKa 0 CUX IIOp CUMTAET 3arajkou, Ha
OOBSICHECHHMH KOTOPOW CJOMalyd 3yObl OYE€Hb MHOTHE OOJIbIIHE
yueHble. YUeHble MO0 HeAOPa3yMEHUIO MIYT OKOJbHBIMU MYTAMU U
OUY€Hb MHOTHE MEXaHU3MbI MPOCTHIX MPUPOJHBIX SABJIEHUN OCTAIOTCS
BHE T0JIs 3peHus Hayku. bojee yeTbipex coTeH Bepcuil 00bsICHEHUS
IapOBOM MOJIHMHU, BBIIBUHYTHIX YYE€HBIMH, JaK€ HaA WMOTY HeE
npubIM3MIa HAyKy K pasrajike 3Toro siBneHus. Ho Ha ocHOBE BbIlIE
U3JI0)KEHHOT0,  MEXaHW3M  IIAapOBOM  MOJIHMM  DJIEMEHTapHO
00BsICHSIETCS.

OOblyHast TUHEIHAsT MOJHMS, KaK 3HAIOT JaXe MIKOJIbHUKH,
MPEACTABISIET COOOM KPAaTKOBPEMEHHBIM TOKOTPOBOISIINI KaHAT B
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BO3/lyX€, BO3HMUKAIOIIUKA B pE3yJbTaTe€ Pa3HOCTU HIIEKTPUUECKUX
MOTEHIIMAJIOB MEXAy oOlakaMu WM oOyiakamu u 3emiieid. PasHocTh
MOTEHIIMAIIOB, 3TO  pe3yibTaT JCHCTBUA  TypOYJEHTHOCTEH,
BO3HHMKAIOIIUX B BO3AYyXE OT Pa3HOCTU TEMIIEpaTyp BOCXOIALIUX
IIOTOKOB B KapKyI0 MOTOAY.

TypOynentHoct B 00siakax MPUBOIAT K NEPEMEIINBAHUIO U
YBEJIUYCHUIO TUIOLIAAN CONPUKOCHOBEHHUS MOJIEKYJT BOJISIHBIX ITAPOB C
MOJIEKYJIaMH  OKPYXKAaIOIIEr0  BO3AyXa, 4YTO  CIOCOOCTBYET
00JIerYeHuIo NepeTeKaHus 3aps10B Mexkay HUMU. [Ipu aTom paboTaer
TOT € CaMbIil MEXaHU3M, KaK U MPHU 3JIEKTPU3ALNH CTEKISIHHON WU
HOOHUTOBOM MAIIOYKHU, HATUPAHUEM.

Obnaka, cocTosiiie M3 MOJEKYJI BOJbl, HMMEIOIIUX, Kak
MPaBUJIO MEHBIIYKHD ACUMMETPUIO TPaBUTALMOHHBIX  IOJEH,
OTHOCHUTEJIbHO MOJIEKYJI BO3/yXa, MOJIy4aloT U3 HEro M30bITOYHbIE
OTpULIATENIbHBIE 3apsiAbl. Pa3psa MOXKET NpPOM30WTH KaK MEXIY
obnakaMu, UMEIOIUMH OTPULIATEIBHBIE 3apsbl Pa3HON BEIUYHHBI,
Tak W MEXIy oOllakaMM W 3eMJIe, KOTopas TaK >Xe HWMeeT
U30BITOYHBIN OTPUIIATEIBHBIN 3aps.

Korga »sra pa3HOCTh MOTEHIMATIOB JIOCTHUTAET HEKOTOPOU
KPUTUYECKOW BEJIMYUHBI, 3aps/ibl HAYMHAIOT IEPETEKaThb MEXKIY
HUMH, 00pa3ys TOKOMPOBOIAIINI KaHAN, IO KOTOPOMY MPOUCXOTUT
JTABUHOOOPA3HBIA pa3psll, BBIACISIONINN OTPOMHYIO MOIIHOCTH 3a
O4YEHb KOPOTKHMU MPOMEXYTOK BpeMeHU. Mnu mpocTo nuHelHas
MOJIHHSL.

Ho Tak kak B TIpo30BBIX O0JIaKaX, MOCTOSTHHO MPOHUCXOJST
WHTEHCHUBHBIE BO3JYIIHbIE BO3MYIICHHUS, TO IPHU OMNPEACIICHHBIX
YCIIOBUSIX, B pE3yJbTaTe BO3JCHCTBUS TYpPOYJIEHTHOCTEH, y4acTOK
JUHEWHON MOJIHUM, CBEPHYBLIMCh B IETII0 W OTOPBABUIMCH OT
OCHOBHOIO KaHaJla MOXET CYIIEeCTBOBaTh B BHUJAE 3AMKHYTOIO
KOJIBLIEBOIO  ITOTOKA  3apsiioB, JABWKYIIUXCA IO  KPYTOBBIM
SKBUITOTEHIUAIBHBIM TPAEKTOPHUAM. JTO U €CTh IIAPOBAsk MOJIHHUSL.

A Kak W3BECTHO, HOBIDKEHHE II0 DKBUIIOTECHIIMAILHOMN

TPAeKTOPHUH, ITO MO CYTH, AHAJIOT MPSIMOJUHEHHOIO PaBHOMEPHOIO
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JBUKEHUS, TIPU KOTOPOM pabOoTa MPAKTUYECKU HE COBEPIIACTCS, TO
nrapoBasi MOJHHS, MOAOOHO CBOOOJHO BpAaIAIOIMIEMyCs] MaXOBHUKY
WM BOJIYKY, MOXET CYIIECTBOBATH JOBOJIBHO JIUTEIHLHOE BpPEMs,
nepeMeniasich MOTOKaMHU BO3/TyXa Ha HEOOJIBIIINE PACCTOSTHUSI.

Jlo Tex mop, moKa TUXO HE MCYE3HET, MCUEpIlaB SHEPrui0 Ha
W3JIy9CHUE WM HE HATOJKHETCS Ha TMPENsSTCTBHE, MPH KOTOPOM
MPOU3OHIET pa3pylieHue KOJBIIEBOTO TOKa C OOpa3oBaHHEM B
BO3JyX€ OOJIACTH TMOBBIMICHHOW KOHIICHTPAIIUU DSJICKTPUUECKUX
3apsaoB, [ria.1l] KoTopble MIHOBEHHO BCTYISAT B  PEAKIMIO
CaMOIIPOU3BOJILHOTO CHHTE3a C MOJIEKYJIAMH OKPYKAIOIIETo BO3/yXa,
C BBIJICJICHHEM UMITYJIECA MOIITHOCTH B BU/JIE B3PHIBA.

HckyccTBEHHYIO MIAPOBYIO MOJIHUIO IOBOJIBHO JIETKO TTOTYYHTh
MPOITYCKasi MOITHBIC JIEKTPUUECKHUE Pa3psIbl, Yepe3 TypOyICHTHBIN
MOTOK BO3/yXa.

9. O TEMIIEPATYPE

Ha ocHOBaHMM H310KEHHOTO BBIIIEC, MOKHO TaK K€ JIETKO
000CHOBaTh TOHATHE TemrmepaTypel. llpu HarpeBaHum Tena'
pacuIupsitoTCs W CTAHOBATCA JIerde, 3TO SKCHEPUMEHTAIBHO
yCTAaHOBNICHHBIN (akT. Bo3bMeM TBeproe Telo U MPOBEIEM
MBICTICHHBIA 9JKcrepuMeHT. Kak ObUTO CKa3aHO BHINIE, ATOMBI
BellecTBa 00Jalal0T TPaBUTALMOHHBIMU MOJISIMH, Ojaropaps
KOTOPBIM OHM NIPUTATMBAETCS K 3emie. Tak Kak rpaBUTallMOHHBIE
MOJIsI aTOMOB TBEPJAOTO TeJla HMMEIT OYEHb HE3HAUUTEIIbHYIO
ACUMMETPHIO, TO OHHM CHJIBHO IIPUTATUBAIOTCA IPYT K APYTY.

[TpubapnsieM K KaxaoMy aToMy MO 3JeKTpoHy. [Ipu 3Tom y
aToMa HECKOJIbKO YBEIUYUTCS ACUMMETPHUsSI €ro TI'PaBUTAIMOHHOIO
NoJisl, B pe3yJbTaTe 4Yero yMEHBIIUTCS Cujia MPUTSHKEHUS Tella K
3emiie. [ri.11]. To ecth aTOM cTaHeT jerde (BO3HUKHET Je(eKT Beca),
a 00beM ero yBEeNMYMTCS Ha OJUH 3JEKTPOoH. Bot, mo cytu, Mbl U
0OHApYXMJIM HOCUTENh TeTuIa. Takol cBOeoOpa3HBIA TETIOPO/I, POJIb
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KOTOPOro MOryT UrpaTtb, B MPUHIMUIIC, KAK IMOJOKHUTCIBbHBIC, TaK U
OTPpULATCIILHBIC 3apAbl.

N xortopelii Oosiblliie y4YEHBIE YK€ YCIETu "3aKpbITh",
IpUIyMaB B3aMEH BEUHBIM [BHUraTelb, B BHJIE MOJIEKYJISPHO-
KMHETUYECKON Teopud. [IpogoKuM CBOM MBICIIEHHBIN SKCIIEPUMEHT,
n00aBJIsisl B aTOMBI TeMa MO 3apsay. ACUMMETPHS UX TPaBUTALIMOHHBIX
noJjeu 6y,Z[GT YBCINYUBATHCA, TCJIO 6yI[€T CTaHOBHUTLCS BCE JICTUYEC U
JICTYC, a4 CUJIBI IPUTSIKCHUSA MCKAY aTOMaMU 6YI[YT CTAHOBUTBHCS BCC
cnabee u cnabee.

Uepe3 HEKOTOpoe BpeMs aTOMbl IOJy4aT BO3MOXKHOCTb
IEpEMEINATECI OTHOCUTENBHO APYT APYra U BEIECTBO IIPEBPATUTCS B
KUIKOCTh. To ecTh pacruiaButcs. [lpu manmpHelimeM NmpuOaBiICHUU
3aps70B, ACHMMETpPHs TPAaBUTAIMOHHBIX MOJIEH aTOMOB YBEIUYUTCS
HACTOJbKO, 4YTO OHM HAYHYT OTPBIBAThCS JAPYr OT Jpyra BcE
YBEJIMYUBAIOIIUMUCS ~ CUJIaMH  OTTaJKWMBAaHUSA U KUJKOCTh
MMpeBpaTUTCA B Tas. Bot MBI B MOJIy4HnJin O6’b$ICHeHI/Ie MEXaHHu3Ma
HCIIapEHU.

[Ipumeuanue. Henapenue 600wt 06ycnosneno pasnocmoio acummempui
2PAGUMAUUOHHBIX NOJIEH MONEKY1 6030yxXa U
600b1 (puc.18), nosmomy oasxice 3amep3masn 6ooa

(neo) 00801bHO Xopouwo ucnapsaemcs.
H30vimounvie 3apadvl u3 MoNeKy1 6030yxa
nepemexas 6 MOJEKYIbl J1b0d, YGEAUUUBAIOM
acuMMempuio ux ZpasumayUuoOHHbIX noeil, Ymo

Bowgyx

o

HpUGOOUmM K YGEeIUUEHUIO CU OMMAIKUGAHUSA
MoJleKyn1 Opyz om Opyza, KOmopwle Hpu Imom
ROIYHAIOM GO3MOMICHOCHIL OMOPBAMBLCA OM ROGEPXHOCHU U HOOHAMBCA 6
6030yx, émecme ¢ "'npununmumu’’ K HUM MoneKyramu 6030yxa).

[Ipu nanpHelIeM yBEIMYEHUN KOHIEHTPALUU H30BITOUHBIX
3aps70B B aTOMAaxX, OHH yXKe He OyIyT B HUX yJep:KUBaTbcd, a OyayT
U3ITy4aThCsl 1 PABHOMEPHO PaCHpelessIThCs 110 BCEMY 00bEMY.

Takum oo6pazom, 000CHOGbIGACMICA MEXAHU3IM 6MOPOZO
Hauana mepmoOUHAMUKU U RPUHYUN 603DACIMAHUA IHIMPONUU, KAK
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6bIPAGHUBAHUA (Pu3UUecKUX napamempos mamepuu. B oannom
ciyuae - memnepamypbl.

B koHIIe KOHIIOB, BEMIECTBO MPEBPATUTCS B CMECH "TOpsSUUX"
(3apsDKEHHBIX)  aTOMOB € DJIEMEHTApPHBIMH,  JJIEKTPUUYECKH
3apsyKEHHBIMU YaCTUL[AMU WM B TUIA3MYy.

[Ipn nanpHeiIIeM MNOBBIIEHUN TEMIIEPATYPbI, MPOUCXOIUT
ClenyolIee.

N3-3a noBbIlIEHNs KOHLIEHTPAILUHU 3apsI0B, ATOMBI [IEPEXOJISAT
B COCTOsIHWE, TTOJIOOHOE KHUJIKOW Karie, KOTopasi pa3BajlnBacTcs Ha
AJIEMEHTapHbIE YaCTULbl. OJTHU DJJIEMEHTAPHBIE YaCTHUIbl, NpH
JalbHEHIIEM  TOBBIICGHUM  TEMIIEpaTypbl,  pa3BasATCs  Ha
cybOanemenTapusie. U Tak nanee.

To ecTh, IO CyTH, MBI BOCIIPOU3BEIH 3/1€Ch IPOLIECC CUHTE3A,
MIPOUCXOSAIINN B 3Be3/]aX, B 0OpaTHOM HarpaBiIeHHH.

Temnepamypa — 3mo GeaIuvUHA PA3HOCMU ACUMMEMPUIL
2PasuUmMayUOHHbBIX NOJIEI AMOMOE MAMEPUATILHO20 MEA U AMOMO8
OKpyHcarouieil e2o cpeovl.

Nnu mpocto pa3HOCTh WX M3OBITOYHBIX DIEKTPUYCCKHUX
3apsiioB. [I0TOK Temia — 3TO MOTOK 3apsKEHHBIX YaCTHI], KOTOPBIN Mbl
YyBCTBYeM OJjaroaapsi yBEIMYMBAIOIIECWCS aCUMMETPUU MOJIEKYI
HaIIEero Tena.

Ecnm xe 3TOT MOTOK 4YacTHIl HAlpaBJ€H M3 HAUIEro Tejla U
OyIeT yMEeHbIIaTh AaCUMMETPHUIO HAIlUX MOJIEKYJ, MbI OyJem
YyBCTBOBATh OXJIAXKIACHHE. AOCONIOTHBIN TeMIIepaTypHbBIN HYIb, 3TO
PaBEHCTBO WJIM HYyJIeBash Pa3HOCTh ACUMMETPHUIl TIpaBUTAIMOHHBIX
nojel aToMoB Tenla, KOTOpas B CHUIY C(EepUYecKOll METpUKU
BCEJICHHOU, HEBO3MOXKHA.

A TO, YTO mMoOnpa3zymeBaeTcsl Moj aOCOJIIOTHBIM HyJEM B
COBPEMEHHON Hayke — 3TO CHEKYJsALHUs, OOYCIOBJICHHAs CIENbIM
MEPEHOCOM pPEe3yJbTaTOB MaTeMaTHYEeCKHX MpeoOpa3oBaHUN Ha
(U3UYECKYIO PEATBHOCTD.
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AHaJOTUYHBIM K€ 3a0TyKICHUEM SBISETCS U MOJEKYIISPHO-
KMHETUYEeCKass TEopus, MPOTUBOpeYallas BTOPOMY  Hadaly
TEPMOJMHAMHKH, OOYCIIOBJICHHas, KaKk M B CJIy4ae C OIBITOM
Pezepdopraa, ommGodHbIM 00BSICHEHHUEM PE3YJIbTaTOB SKCIIEPUMEHTA
bpoyna. Hcxonss w3 omnpeneneHus TemmepaTypbl MNPUBEICHHOTO
BBIIIEC, AJIEMEHTAPHO OOBSCHSETCS MPUHIUN PaOOThIl OOBIYHOTO
XOJIOTUTHHHKA.

IIpu cxatum paboyero Tema - (peoHa, €ro aTroMbl
CONMMXKAIOTCS, KOHIICHTpAIUsI M30BITOYHBIX 3apsiioB B €ro o0neme,
YBEJIMYUBACTCS W 3apsjabl, [OJUYUHSSACH BTOPOMY  Havaily
TEPMOJMHAMHUKHA W  CTPEMSCh  PACHpPEIeNUThCI  PABHOMEPHO,
HAYMHAIOT MEpeMelaTbcd B CTEHKHM €MKOCTH (pamuatop). [laiee
MIPOXO/S MO JaBJICHUEM Yepe3 TOHKOE OTBEPCTHE B APYTYIO EMKOCTb
(paguaTop MOpPO3WIBHOM KaMephl), pabodee TeNo paclIupsAeTcs |
KOHIIEHTpALUs 3apsI0B B HEM PE3KO YMEHBIIIAETCS.

CornacHo BTOpOMY Hauamy, 3apsiibl HAYMHAIOT MMEPETEKaTh B
pabodee TelIO yKe U3 CTEHOK MOPO3HWIBHOH Kamephl, emle Ooiee
oxnaxnas ee. Korma Mbl mpukacaeMcs majiblleM K METALTHIECKOMY
mpeaIMeTy, OH HaM Ka)KeTCSl XOJIOJAHBIM, TOTOMY YTO HM3-3a Pa3HOCTH
aCUMMETpUI MOJIEKYJ HAILIero TeJla U aTOMOB MeTajlia, U30bITOYHbIE
3apsAbpl Hallero Tejla HAYMHAIOT TepeTeKkaTh B METall, co3iaBas
OLYILIEHUE XO0JIOAA.

To ecTp HamM HEpPBHBIE KIETKH MPEKPACHO OMPENESIIOT
HampaBlieHue 3Toro Toka. [Ipukacasce K OepeBsIHHBIM IpeaMeTam,
UMEIOITUM MTPUMEPHO OJTMHAKOBYIO aCUMMETPHIO C HAIIIUM TEJIOM, MBI
HE OINYIIaeM WX XOJOIHBIMH, IMIOTOMY YTO H3-32 OTHOCUTEIIEHOTO
paBEHCTBA ACUMMETPUH, IEPETEKAHKE 3aPsIIOB CITUIIKOM HUYTOXKHO,
YTOOBl €r0 OLIYyTUTh. JIBMKEHHEM DJIEKTPUUYECKHX 3apsiioB
3JIEMEHTApPHO OOBSICHSIOTCS JI00ble MEXaHU3Mbl B3aUMOJACHCTBUI B
OpUpoOJe, BKJIIOYAs MEXaHU3MbI JIEHCTBUS PA3JIUYHBIX OPraHoB
HAIIIETO TeJa.

CeruaTka, HampuMmep, TNPEICTaBIsAeT COOOH  MaTpuily

CBCTOYYBCTBHUTCJIbHBIX KIICTOK, TakKk Ha3bIBA€CMbIX IIaJI04YCK,
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ONPEIETAIOMIUX UHTEHCUBHOCTD CBETOBOT'O MOTOKA, COBMEILIEHHYIO C
MaTHIeH, TaKk Ha3bIBaEMBIX KOJIOOUYEK, MPEACTaBISAIONINX Cc000it
JETEKTOPBI CKOPOCTU (POTOHOB, KOTOPOI OmpeiensieTcs 1BET.

CeruaTka — 3TO, IO CyTH, H3MEHUBIIHMICS (HaceTOYHBIN Ta3
HACEKOMOT0, MOJTYYHUBIINHA B pe3ylbTaTe 3BOIIOIIMOHHOTO Mpoliecca,
obmuii xpycramuk. CBeT, (HOKYCHPYSICh XPYCTaIUKOM, CO3/1aeT Ha
ceTyaTke  HM300pakeHWe,  TpeAcTaBisomee  coboil  Kapty
DIIEKTPUYECKUX TMOTEHHHaioB. To ecTh 93TO  H300pakeHUe
OKPYKAIOIIUX MPEAMETOB, CHOPMUPOBAHHOE WIJIM HAPHUCOBAHHOE Ha
CETYATKE AIEKTPUUCCKUMU MOTEHIIUAIAMHU.

B pesynbrare nercTBUA 3TUX IOTEHLMAJIOB BO3HUKAECT
JIBUKEHHE SJIEKTPUUECKUX 3apsAOB IO MY4YKY HEPBHBIX BOJIOKOH,
KOTOpBIE TIOCTyNas B MO3T, (QOPMHUPYIOT B HEM BpPEMEHHYIO
HEHPOHHYIO CTPYKTYPY, TaK K€ MPECTABISIONIYI0 COOOW IBETHOE
00bEMHOE M300PKEHHE OKPYKAIOIIMX MPEAMETOB, KaXKIas TOUYKa
KOTOPOI'0 COOTBETCTBYET IMOTEHLIUATY, CO3/]JaBA€MOMY OIPEIEICHHOM
NaJIOYKOH B ceTyaTke. ITo M300paxeHrne o0padaThIBacTCS MO3IOM U
YaCTHYHO 3aIIOMHUHAETCHL. ..

Temepsr ocTaercs oauH HEOONBIIOW MIAT JO CO3JTAHUS
UCKYCCTBEHHOro rja3a. I[lpu coBpeMEeHHOM YpOBHE pa3BUTHS
MUKpPOTEXHOJIOTUH, CO3/laHW€ TaKOro HCKYCCTBEHHOIO TIJja3a He
COCTAaBUT OOJIBIIIOTO TPy/Aa M 4Yepe3 JBa — TPU Toja J00M ciemnou
CMOKeT BUIETh. [IycTh 1 He Tak XOpoIl10, Kak HOpMaJIbHBIMHU IJ1a3aMH,
HO JIOCTaTOYHO, 4YTOOBI o0XxomuTcs ©Oe€3 moBoubIpeit... FEro
KOHCTPYKIIUS JOBOJIBHO TIPOCTA, HO 3/I€Ch 5 € MPUBOAUTH HE OyAYy.

AHanornyHeIM ~ o0Opa3oM  pa0oTaeT W MEXaHU3M
pacnio3HaBaHUsl BKyca. Pa3nmuuHbie BeliecTBa, Momaaas B CIIOHY,
SBIISIOLIYIOCS. DJIEKTPOJUTOM, CO3JAI0T AHAJOTUYHYIO K€ KapTy
ANEKTPUYECKUX MOTEHINANIOB, KaK U CeTYaTKa IJia3a, KoTopas Tak ke
00pabaThIBacTCSI MO3TOM. ..

Ewe ooun ouenv Xxopowiuit npumep, O00KaA3vl8aAOUiUil
INeKmpuueckyro npupody memnepamypel. Ecau nnockocmmuoi
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ROJIYRPOBOOHUKOGDLIL OUOO NOOKTIOYUMb 6 3ANOPHOM HANPAGIEHUU
K UCMOYHUKY NOCMOAHH020 Hanpsaycenusa 6 5-10 eonvm, mo 6
pe3yromame 06eOHeHUA 001acmu n-p nepexooa I1eKmpuiecKumu
3apaoamu, Ouo0 00601bHO CUTbHO OXJIAOUMCAL.

Ha 3mom npunyune padomarom noaynpoeooOHUKoevle
X0/100UIbHUKU.

10. O MPIMOJHUHEAHOM JBWKEHNA U
"CBEPXITPOBOJUMOCTH"

Jeuscenue — 3mo n11000e uzmeHeHue cOCMOAHUA mend,
(nonooswcenuss unu Hanpagnenus nepemeujenus), 00yci061eHHOe
deiicmeuem pA3HOCMU 2PAGUMAUUOHHBIX NOMEHUUAN08, NPU
Komopom cogepuiaemcs paboma.

A cnenoBaTenbHO, JIBUKEHUE HE SBISIETCS HENPEMEHHBIM
YCIIOBHEM CYILIECTBOBAHMSI MATEPUU U MOATOMY HUKAKOTO BEYHOTO
XA0THUYECKOTO JIBXKEHHSI B MPUPOJE CYIIECTBOBAaTh HE MOXKET, TaK
KaK 3TO TpeOyeT HeNPEPHIBHOW 3aTPaThl MOIIHOCTH.

Jeusicenue no unepyuu — 3mo 0gulceHue N0 MpPaeKmopuu
PABHO20 nOmMeHyuana, npu KOmopou pasHocms ZpasumayuOHHbIX
HOMEHUUAaN0e 0Cmaemcsa HeU3MeHHOU U padoma He co8epulaemcs.

[TosToMy ABMKEHME MO SKBUIIOTCHIIMAIBLHOM TPACKTOPUU
SIBIISIETCSL YACTHBIM ClIydaeM Tokos. Kak HaMm roBopuT Qusuka, eciu
Ha TEJIO HE ACHCTBYIOT HUKAKUE CUJIbI, WU PABHOICHCTBYIOIIAs BCEX
NEHCTBYIOIIMX Ha TEJIO CHUJI, paBHA HYIIIO, TO TEJIO OYyAEeT HaXOIUThCS
B TIOKOE€ WIM B COCTOSSHUM PaBHOMEPHOTO MPSIMOJIMHEHMHOIO
nBwkeHHs. Ho Tak kak BCeleHHasi, B CUJIy CBOWCTB MAaT€pUH MUMEET
chepuuecKylo METPUKY, TO Pa3roBOPbl O KAKOM-TO MPSIMOJIUHEHHOM
PaBHOMEPHOM JBUKEHHH, ABISAIOTCSA 3a0yxaeHueM. B chepuueckoit
TeOMETPHUH BCEJICHHOW TAaKOT'O JABM)KEHHUS HET U OBITh HE MOXKET.

EnuHCTBEHHOW mNpsIMOM JIMHUEW BO BCEJIICHHOM MOXHO
CUHTATh TOJIHKO PAJAUYC JTFOOOTO TATOTEIOMIETO TENA, HO IBHXKEHUE 110

60



Beonroyust MATEPHH

STOU JIMHUU HE SIBJISIETCS] PABHOMEPHBIM, TaK KaK MOXKET IIPOUCXOIUTD
TOJIBKO MOJT JEHCTBUEM PA3HOCTU IPABUTAIIMOHHBIX MOTEHIIMAIIOB.

Jletsiiumii camosieT, HampuMeEp, B YCTAHOBUBILEMCSI PEKUME
MojieTa MOXKHO CYUTaTh JABIJKYIIMMCS [0 MHEpPUUH, TaK Kak
paBHOACHCTBYIONIAsl BCEX CHUJ, JNECUCTBYIOIIMX HA CAMOJIET B ATOM
pexume, paBHa Hymo. Cujia TATOTEHUS! ypaBHOBEIIEHA MOIBEMHON
CUJION KpPBUIbEB, CUJIA COIPOTUBJICHUS BO3/IyXa YPaBHOBEILIEHA CUIION
TATM JBUTATEIsl W CaMOJIET B JaHHOM Cllydae JBHXKETCS IO
OKBUIIOTCHLMAIBHON Tpaekropuu. Mimm mno wunepumu. Haxonsacek
BHYTPHU CaMoOJIeTa C 3aKPBITHIMU WJUIIOMUHATOPAMH, €r0 JIBUKEHHE
HEOTJIMYMMO OT COCTOSIHUS TTOKOSI.

Ecnu x KoHIIaM MPOBOAHMKA MPHIIOKUTH HEKOTOPYIO Pa3HOCTh
JNEKTPUYECKUX TIOTEHIUMANOB, TO B HEM BO3HHMKHET JBI)KCHHE
JNeKTpuyYecKkux 3apsanoB. [lpuueM, 1o Mepe MNPOABUIKEHUS
JNEKTPUUYECKUX 3apsIoB K MPOTUBOIMOIOKHOMY IOJIIOCY, Pa3HOCTh
MOTEHIIMAJIOB OyleT M3MEHSTHCS, a CHJIa MPUTSHKEHUS U CKOPOCTh
JBUKCHHUS 3apsiioB Oy/IeT BO3pacTarh.

CrienoBaTeNbHO, 2J1EKMPUUECKUII MOK — IMO YCKOPEHHOe
OgudICeHUEe INIEKMPUUECKUX 3apA006 NO NPOBOOHUKY, TO00HOE
NaJICHUI0  MaTepUaJIbHOTO Tela TMOJ  JEHCTBHEM  Pa3HOCTH
IPaBUTALMOHHBIX TOTEHIUANOB. V1 HIMEHHO MO3TOMY AJIEKTPUYECKUI
TOK MOXKET coBepuiaTh padotry. Mcxoast U3 3TOro e yTBepKIeHus,
MOJKHO JIETKO OOBSCHUTH BOSHUKHOBEHHUE CBETOBOTO M3IyYEHUS MPHU
MPOXO0KICHUH TOKA Yepe3 MPOBOJAHUKHU C BBICOKMM COMTPOTUBIICHUEM.

BceTpeuass BhICOKOE CONMPOTHUBIICHHE JABUKEHUIO, AJIEKTPOHBI
HaKalUIMBalOTCd B TIPOBOJHUKE, YTO MPUBOJUT K TMOBBILIECHUIO
KOHILIGHTPALlUK JJIEKTPUUECKUX 3apsiioB M BBITAIKUBAHUIO MX U3
NPOBOJHMKA B OKpYXalollee MPOCTPAHCTBO CHUJIAMH B3aUMHOIO
OTTaNIKUBaHus [rJ.6]. I dyem Oompine MX KOHIEHTpAIus, C TEM
OoJIbIIIEH CKOPOCTHhIO OHM "BBITAIKMBAIOTCSA" M TeM 00Jiee KOPOTKHE
CBETOBBbIE BOJHBI BO30YXKZAIOT B TPAaBUTALMOHHBIX  MOJIAX
OKPYKAIOIIEeH UX CPeabl.
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HNmenHO mo3TOMY NpH HEOOJBIIOM TOKE, MPOBOAHUK CHayaja
ciabo HarpeBaercsi, TaK Kak "BBITOJKHYTble" W3 IPOBOJHUKA
JIEKTPOHBl HMMEIOT HEOOJBIIYI0 CKOPOCTh U TpPU  JABHKEHHH
BO30YXJal0T AJUHHBIE, MH(QPAKpPACHbIE, BOJIHBI, a C MOBBIIICHUEM
KOHIIGHTPAaLlUM CKOPOCTb  BBIJIETa YBEIMYMBAECTCS M BOJHBI
CTAHOBSITCSI KOPOY€ U MAKCHUMYM H3Jy4eHMs CIIBUIaeTCsi K CHHEMY
Kparo CIEKTpa.

B pesynprare  CHJIBHOTO  OXJIAXACHHUS  NPOBOJHMKA,
YMEHBILIAETCS €r0 3JIEKTPUYECKOE COIPOTUBICHUE U BO3HHUKAIOT
YCIOBUS Ul HENPEPHIBHOTO KPYTOBOTO ABMXKEHMS DJIEKTPHUUECKUX
3aps/I0B MO 3KBUMOTEHIMAIBHBIM TPACKTOPHSM, MOJOOHO IIApOBOM
MOJIHMM, KOTOpPOE€ M NPEACTaBIsieT COOON aHajIor JBUXKEHUS IO
HMHEPIMHU U KOTOPOE YYEHbIEC HA3bIBAIOT "CBEPXITPOBOAMMOCTHIO" .

M Tak xak mpu 3TOM JBM)KEHUM paboTa HE COBEPIIAETCS, TO
TaKOM KOJIBIIEBOM IOTOK 3apsIOB MOXKET CYIIECTBOBATh JOBOJBHO
JUINTEIIEHOE BPEMsi, HO IOCTaTOYHO Pa3opBaTh €ro uTo Obl 0TOOpaTh
MOIIIHOCTb, KaK JIBUKEHUE 3aps10B MTHOBEHHO ITPEKPATUTCS U BUXPh
UCYE3HET.

AHajoramMM Takoro JABW)KEHHs, KpPOME IIapOBBIX MOJIHHI
ABIISIFOTCSl, MHOTHME SIBICHHMS HPUPOABI, HMEIOUIME BUXPEBYIO
IOpUPOJY, TAaKMe KaK TOPHAJ0, IUKJIOHBI, a TaK JX€ pa3IMyYHbIE
MaxOBUKM M BOJYKH, YYaCTKM KOTOPBIX, JABMXKYIIMECS IIO
9KBUITOTEHIIMAJIBHBIM TPACKTOPHSM, IMPAKTUYECKU HE TpeOyroT s
ATOrO 3aTpaT MOIIHOCTH.

OOBbsicHEHHE  CBEPXIIPOBOJUMOCTH  JBMKEHHEM  KaKUX-TO
"KyHEepOBCKMX Map" CIUIIIMXCA 3JEKTPOHOB, IPOCTO CMEIIHBI.
CBepxnpoBOAMMOCTb, KaK JBM)KEHHME DJJIEKTPOHOB B  YCIIOBHUSX
OTCYTCTBUSI Pa3HOCTHU 3JIEKTPUYECKUX MOTEHIUAIOB U COBEPLICHUS
UMM PabOThl, (PU3MUECKH HEBO3MOXHA. DTO BEYHBIM ABUraTeilb U
TOJIbKO IICEBAOYYEHbIE 3TOr0 He MNOoHMMawT. M B cuiy 3Toro
0OCTOATENIbCTBA, YEJIOBEUYECTBO, K COXKAJICHMIO, HUKOIJa He Oynaer
UMETh CBEPXIPOBOJAIIMX JIMHUM 3JeKTporepenad, MOTOMY YTO

BCYHBIC ABUTaTCIIN MPHUHIHUIINAJIbBHO HCBO3MOKHHBI.
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11. O JE®EKTE BECA U "CBEPXTEKYYECTH"

Macca wu dSHeprus B HACTOSIIEE BpPEMsS  SBIIIOTCS
dbyHIaMeHTaIbHBIMU MOHSATUSIMH B TeopeTudeckon ¢usuke. Macca,
KAK KOJIMYECTBO MaTepUM W DJHEPrus, Kak CBONCTBO MaTepUH
coBepuiath padoTy. Tak Kak MaTepus HE MOKET MPEBPAILIATHCS B CBOE
CBOMCTBO, TO €CThb B AHEPIHUI0, HE MOXXET BO3HUKATh W3 HUYETO U
ucye3aTh B HUKY/A, TO TIOHATHE Ae(eKTa MacChl, KaK UCYC3HOBEHHUS
KaKOM-TO YaCTH MaTEpUH SIBJISIETCS, IO CBOEH CYTH, aHTUHAYYHBIM.

Ho Tak kak »TO sBIEHHWE YCTAHOBJICHO KakKk OBl
3KCHEPUMEHTAIBHO, TO CJIEA0BATEIBHO, peYb MOXKET UJITH HE O MaCCe,
a 0 gece, KOTOPBI MOXKET U3MEHATHCS B 3aBUCUMOCTH OT PACCTOSTHUS
JI0 TATOTEIOLIEro Tena. 31eCh HMMEET MECTO METOAO0JOTrHYecKast
ommoOKa, KOTOPBIMU M300MIIyeT Bes TeopeThueckast Hayka. [loatomy
BMECTO TIOHATHUSA "Macca'", He0OX0IuMO YyIoTpeOIsaTh MoHsATHE "Bec".

Cytb sBneHus aedekra Beca JOCTATOUYHO JIETKO OOBSCHHMA.
JIrobas maTepuanbpHas 4acTUIA BEUIECTBA 001a1aeT IPaBUTAIMOHHBIM
MOJIEM M, CIEJOBATENbHO, MPUTATUBACTCI K APYTUM MaTepHaIbHBIM
TeJIaM C HEKOTOPOW CHJION, 0OpaTHO MPONMOPLMOHATIBHON KBagpaTy
paccTOsTHUSA MEX 1Yy HUMH. Mex 1y IByMS 4aCTULIAMH, HAXOAUMUCS
JpYT OT JIpyra Ha pacCTOSIHUM, HAMHOTO ITPEBBIIIAIOIIEM UX Pa3MEPHI,
CUJIbl MPUTSIKEHUS OYEHb HE3HAYUTENbHBl U HE UIPAIOT HUKAKOU
pounu.

Ho ecnu 3Ty 9acTUIIBI OKaXyTCsl JOCTATOYHO OJIM3KO JIPYT K
JIpYTy, Ha PaCCTOSIHUU CPAaBHUMOM C UX pa3MepaMu, TPaBUTALIUOHHBIE
CUJIbI BCTYIISIT B JIEHCTBHUE U MPUTSAHYT UX BIUIOTHYIO JIPYT K JIPYTY,
o0Opa3yst HOBYIO COCTaBHyO uyacTully [ria.3]. Bec »Toii HOBOit
COCTaBHOM YaCTHUIIBI B CUITY TOTO, YTO YaCTh CHJI IPUTSHKEHUS YaCTHIL
Oymer "uw3pacxojoBaHa' Ha YyjAep)KaHHE WX OKOJO Jpyr Apyra,
OKa)XETCsl MEHbINE, 4eM uX Bec 1o otaenbHocTh (puc 19). To ecth
BO3HHUKHET Je(eKT Beca.
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ITo cBoeit cyTH, 00bEeJMHEHNE IBYX YACTHUIL B OJIHY, 3TO U €CTh
npoyecc  cuHmesa, TPU KOTOPOM  coBepliaercs  pabora,
IPONOPLMOHANIbHAS ATOMY JAedeKkTy Beca. B nmaHHOM ciydae, 3rta

R ]

- paboTta OyneT coBeplilieHa MPOTHUB CHIT

” NPUTSDKEHUs  3eMJM, TaKk  Kak
e sw=w=| YMEHBIICHHE BECa  PABHOCUJIHHO

MNOAHATUIO MATCPHUAJIBHOIO TECJIa Ha

Puc 19. HEKOTOPYIO BBICOTY B eé
I'PaBUTAIIMOHHOM TI0JIE.

Tak kak cuiIBl MPUTSIKEHUST YacTUIl MEXIy co00il U 3emiieit
OYCHb MaJIbl, JJIsI UX OOHapyXeHHs TpeOyeTcs BecbMa CIIOXKHOE
obopynosanue. Huxe mpeuaraercss cxema MpocToro 3KCIepUMEHTa,
WITIOCTPUPYIOILEr0 BOZHUKHOBEHUE JIePEKTa BECA, KOTOPBIH MOYKHO
IIPOIEMOHCTPUPOBATH B JIOOOH ILIKOJIE.

Jlns  ero mpoBeNeHMs  HYXKEH TOJNBKO  JIOCTaTOYHO
YYBCTBUTEIbHBI TUHAMOMETP U HECKOJIBKO MTOCTOSIHHBIX MAarHUTOB.
[IpumepHas cxema 3KcIepuMEHTa INOHATHA U3 pucyHka (puc 20).
HedpexkTom Beca Tak Ke ODIEMEHTAPHO OOBICHSACTCS SIBICHUE
cMauueaeMocmu U NOBEPXHOCMHO20 HamaxceHusn. MoneKyibl
KHUJIKOCTH, KOHTAKTUPYIOLIME C MOJIEKYyJaMH CTE€HOK COCyAa,
IPUTATUBAIOTCS K HUM C

(j‘i Eiary 35
¢ BO3HHUKHOBEHHEM JedeKkTa Beca, B
: pe3yabTaTe 4Yero CTaHOBSTCS Jierde M

H _n BBITAJIKMBAKOTCSI BBCPX IO CTCHKC,

00pa3yst BOTHYTHII MeHHCK. B ciydae ¢

Puc 20. JKUJIKUM TeJIMEeM, 3TH BRITATKUBAIOIIHE

CHUJIBI HACTOJIBKO BCJIHWKHU, YTO KHUIKOCTH HAYHWHACT HepeHI/IBaTBC}I
yepes Kpau cocya.

OTOT MeXaHWU3M OO0ECTeUYMBaeT TMoJadyy BOJBI B CTEOJAX
pacTeHui W CTBOJAX JEPEBBbEB, MOJHHMMAS MO KamwuigspaMm e€ Ha
OTPOMHYIO BBICOTY. Ecnu kanuiuisip pacrmoyio’eH TOPU30HTAIIBHO, TO
BOJIa TI0O HEMY JIBUTAThCS HE OYJET, TaK KaK MEXaHU3M ATOT HE OyaeT
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paboTtath, YTO TpPEKpPacHO  OOBICHAET, IOYEMY  JIEPEBbs
IPEIIIOYNUTAIOT PACTU BBEPX, IPEOA0IIEBAs CUITy TPABUTALIUH.

Crioii MoneKys BO3/1yXa, MPUJIETAIOIIUN K TOBEPXHOCTH BOIBI,
OTIAeT MOJIEKYJaM CBOM 3apslabl, U B pPE3yJbTaTe BBIPABHHUBAS
aCUMMETPUN MEXIy HMMHM BO3HUKAIOT CHJIBI NPUTsDKEHUA. TO ecTh
IUIEHKA [TOBEPXHOCTHOTO HATSHKEHMSI — 3TO CJIOW MOJIEKYJI BO31yXa C
yMeHbIIEHHON acummerpueil. [IoaTtomy B BakyyMe CyleCTBOBaHHUE
KareJab BOJIbl — HEBO3MOXHO.

B ciydae ¢ pryThio Bce MPOUCXOAMT HAOOOPOT — B ITOM
cily4ae "BCIUIBIBAIOT' CTEHKHM COCyZJa M INPOUCXOIUT '"omyckaHue"
IpaHUYaIllUX CO CTEHKOW MOJIEKYJ PTYTH, CO3JAIOLIEE BBITYKJIBIN
MEHHCK.

B pesynbrare yBelM4YeHMs CUIIbI TSYKECTH B 30HE KOHTAKTA CO
CTCHKOM COCYZa, PTYTh, KaK U HEKOTOPBIE IPYTHE KUIKOCTH, aTOMBI
KOTOPBIX MMEIOT OOJIBIIYI0 aCUMMETPHIO I'DaBUTALMOHHBIX MOJEH,
OYCHb OBICTPO BHITEKAIOT JIaXKe Yepe3 MUKPOCKOITMUECKUE OTBEPCTHUS.

12. O CHHTE3E

Deonwoyua mamepuu 6 npupode npeocmasinsiem cooou
OOHOHANPABNEHHBIIL U HEOOPAMUMDBLI NpPOUecc Henpepvli6HOZo
CAMONPOU3BOSILHO20 YCIONCHEHUA €€ CIPYKmYypovl 6 pe3yibmame
00veouHnenua (cunmesa) 0o071ee npocmvix uacmuy 6 0onee
C/I0CHbIE CMPYKMYPHbBLE 00PA308AHUA.

Korma Bsl ocraBisiere Ha yiIuIle S>KEJIE3HbIA T'BO3/b, OH
MOKPBIBAETCS P>KaBUMHON. PykaBuMHa - 3TO OKMcen kenes3a, TO eCTh
0oJiee CII0KHOE BEIIECTBO, YEM YHUCTOE JKEIe30. A eClIH PSAOM C HUM
Obula emie M cepa, TO TMOJYYUTCS Cylnb(puI Wi cynbdar xenesa,
KOTOpOE erie 0oJiee CI0KHOE, YEM OKHCET.

W ecnm 3T0 ycnoKHEHHE TMPOUCXOIUT B TEUEHUU HECKOJIBKUX
MUJUJIMOHOB JIET, a TMPUPOJbl TaKUM KOJIMYECTBOM BpPEMEHHU
pacrosaraer, TO HEN30€KHO MTOSIBUTCS Kakas-HUOY b
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NE30KCUPUOOHYKIIEHHOBAsT KUCIIOTA. A 3a HEW W JKHUBasi KJIETKA U B
KOHIIE KOHIIOB YEJIOBEK...

[Ipuyem npu cuHTE3€ BCETAa BBIAEISAETCS HEKOTOPAsk MOITHOCTb,
MpONOpLMOHalIbHAs BO3HHUKaroleMy AeekTy Beca. B Hayke 3TOT
nedeKT Beca ommrO0YHO Ha3bIBaeTCs " MeEKTOM MacChl'" ¥ CYUTALTCH,
YTO OH, SIKOOBI, XapaKTepu3yeT, TaK Ha3bIBA€MYI0, SHEPTHUIO CBS3U
YacTHII.

Ho BoT oOpartHbIii mporecc B mpupoje HeBO3MoOkeH. Hukro
HUKOTZIa HEe HaOMogan, 4roObl pyaa, TO €CTh M3 CMECh OKHCIIOB,
Cynb(hUI0B, CAMOIIPOU3BOILHO paCIagaiach Ha COCTABHBIC SJICMEHTHI
Y TIOJIYYHJIOCH YUCTOE KEJI€30 WM MEJIb WU €lIe YTO-TO YUCTOE.

U xotra B mpupone cCylecTByeT OECKOHEYHOE KOJIUYECTBO
YpOBHEH CHHTE3a, UeJIOBEK IM0Ka MOXKET HAa0JIt01aTh TOJILKO J1Ba BU/A.
D10 cuHTE3 HU3KoTemnepaTypHsiii (HTC), mpu KOTOPOM MPOUCXOAUT
MIPOCTOE CIUSHUE ATOMOB B MOJIEKYJIbI C BBIICIICHUEM CPABHUTEIBHO
HEOOJIBIIIOTO KOJIMYECTBA TEIIA.

[IpumepaMu Takoro CHUHTE3a, SBISIOTCS OOBIYHBIC IPOIECCHI
OKHCIeHUs wid ropeHus. M Bropol BHI CHHTE3a — ITO
BbICOKOTEMIEpAaTypHbIi cuHTe3 (BTC), mpu KOTOPOM aTOMBI,
YY4aCTBYIOIIME B IIPOLIECCE CHHTE3a, HAXOUATCA B  HCUOKOM
COCTOSTHUH, O KOTOPOM COBpEMEHHas HayKa, o muiioctu Pesepdopaa
u sopna KenbBHHA, HE MMEET HU MaJEMILIEro MPEACTABICHUS H
MO3TOMY OHH MOTYT CJMBaTbCs BMecCTe, oOpa3ysi aToMbl Oosee
TSDKEJIBIX AJIEMEHTOB. Takue Mpolecchl CHHTE3a MOTYT HATH TOJIBKO
pu Temreparype 6oee MUJUTHOHA TPaTyCOB, KOTOPas CYIIECTBYET B
MOBEPXHOCTHBIX CJOSIX 3BE3]] WJIM B IIEHTPE aTOMHOrO B3phiBa. B
Oonee TTyOOKHUX CIOSIX 3BE3]T HIYT MPOLIECChI CHHTE3a SJIEMEHTAPHBIX
4acTH U3 CYOdRJIeMEHTapHBIX, TaK € HaxXOIANIMXCA B KUIKOM
COCTOSTHUU M UMEIOIUX elle 0oiee BHICOKYIO TEMIIEpaTypy.

[Ipu 3TOM BBLAEIAETCS MOLIHOCTh HA MOPSAKU MPEBBILIAKOIIAS
MOIIIHOCTh CUHTE3a TeJns, MPOUCXOIAIIEr0 Ha MOBEPXHOCTH 3BE3/L.
DTO HEHaONIOAaeMbli HAMU CBEPXBBICOKOTEMIIEPATYPHBIA CHHTE3
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(CBTC) O KOTOPOM YEJIOBEYECTBO HE HMMEET HHU MaJIeHIlero
MPE/ICTABJICHHUS. . .

CoBepIlIeHHO TOHSATHO, YTO HHUKAKHUX MPOIECCOB XOJOTHOTO
sanepHoro cuHte3a (XsIC) B mpUpoje CYyIIECTBOBATh HE MOJKET, KpOME,
TaK Ha3bIBa€MbIX '"XMMHUYECKUX' TIPEBpAlICHUN WM pEeaKiuu,
UAYIIMX WHOTJA 1aXKe ¢ TIOHKEHHEeM TeMiieparypbl. Tem Oosee, 4To
y aTOMOB HET U HE MOXET OBITh HUKAKHX SITIEp.

(Ilpasoa yuenvie 06 amom noka He 002a0bIEAIOMCS U NOIMOMY OUeHb
CUNBHO 3aHAMbL  OeCNIOOHbBIMU NOUCKAMU 3MO020 CAMO20 XOJOOHO20
A0EPHO20 CUHME3Q).

B3psiB BO10p0o1HOM O0MOBI, 3TO TPUMEP BHICOKOTEMIIEPATYPHOTO
cunte3a (BTC), npoucxondiiero ¢ BBbIAECIECHUEM KOJOCCAIbHOU
MOIIIHOCTH,  COMPOBOXKAAEMOW  3HAUYMUTENIbHBIM  MOBBIILICHHUEM
JABJICHUS U TEMIIEpPaTyphl, KOTOpas MOJAEPKUBAET aTOMBbI BOJIOPOJA
B 30HE PEAKIUU B KUIAKOM COCTOSHUU, 00YCIIaBIMBass BO3MOKHOCTh
WX CIUSHHS B aToMbl renusi. OMHaKo 000J109Ka BOJOPOTHON OOMOBI
HE MOXXET MPOTUBOCTOSTH TAKOI TeMIepaType, OHa TOYTH MTHOBEHHO
IUTIABUTHCSI M pa3pyllaeTcs KOJOCCAIbHBIM JaBJICHHEM B 30HE
CUHTE3a.

[TosToMy B peakuuu ycrneBaeT MPUHATh Yy4acTUE OYEHb
HE3HAUYUTEJIbHOE KOJIMYECTBO MCXOIHOTO BEIIECTBA, B HECKOJBKO
JecAThIX AoJed mporeHTa. [IonbITKHM y4eHBIX 3alyCTUTh PEAKLIUI0
CHHTE3a B Kakoil-To 3(eMepHOl MarHUTHOH JOBYIIKE, KOTOpas
JTOJI’KHA BBIIEP>KMBATh OTPOMHOE JIaBJICHUE, IO MEHbBIIIEH Mepe TakK ke
HAUBHBI, KaK IMOMBITKH MOAHITH c€0s 32 BOJIOCHI.

EnuHcTBEeHHBI peanbHBbIA MyTh B 3TOM HANpaBICHHUH, 3TO
UCIIOJIb30BaHUE PEAKIUil CHHTE3a C y4acTHEM YpaHa M TSDKEIbIX
TPAHCYpPAaHOBBIX 3JEMEHTOB, TJ€ YEJIOBEUYECTBO YK€ JOCTHUIJIO
HEKOTOPBIX pPEAbHBIX pPe3ysbTaToB. [Ipu cHHTE3€ MOJEKYJISAPHBIX
COCIMHEHUH, BbIJCJIICHUE MOUIHOCTH U TMOBBIINICHHE TeMIEPaTyphl
HE3HAUYUTEJIbHO, TTO3TOMY CIIHMSHUS aTOMOB HE NMPOUCXOJUT, a OHHU
MPOCTO OOBETUHSIOTCS B MOJICKYJIBI.
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OObIuHOE mIamsi, HapuMep, HPEeACTaBIsieT coOoi mporece
CHUHTE3a MOJIEKYJ TOpIOYMX BEIIECTB C MOJEKYJIaMu KHCIOPOJa,
COTIPOBOXKAAEMBI OTHOCHUTEIHHO HEOONBIINM, IO CPaBHEHUIO C
BBICOKOTEMIIEPATYPHBIM CHHTE30M, BBIJCICHUEM MOIIHOCTH U
HEOOJIBIINM MOBBIIICHHEM TEMIEPATYPHI.

Hetpynno mpencraButh cebe, Kakas MOXKET BBIICIUTHCA
MOIIIHOCTh, HAMPUMED, MPU CHUHTE3E MPOTOHA U3 CyOITEeMEHTAPHBIX
YaCTHII, KOTOPBIN MIPOUCXOIUT B ITYOOKHX CIIOSIX IIOBEPXHOCTH 3BE3/I.
A crnenoBarenbHO, 4TOOBI "PACKONOTH" MPOTOH, HYXKHO 3aTPaTHTh
TaKylo OOJIBIITYIO MOIITHOCTh, KOTOPOI YEIIOBEYECTBO €Ba JIM KOT/ia-
HUOyA» Oymer pacmojaratb. A TO3TOMY BO3HS C aJpOHHBIM
KOJIJIalIepOM, TOBOPS CJI0BaMu Deitamana, SIBJISIETCS
OOBIKHOBEHHBIM HayBaTEIbCTBOM.

Ilpoueccor pacnadoa mamepuu ecezoa mpeodywom 3ampamaol
MOWHOCHIU, NOIMOMY OHU 803MOHCHBL MOTABLKO KAK C/1€0CM U UIU
nooounsie Ihghexmol 60.,1€€ MOUIHBIX U RPUOPUMENIHBIX NPOUECCOB
cunmesa.

Hukakux oOpaTHMBIX MPOIECCOB B MPHUPOJE HE CYIIECTBYET,
9TO Takas ke (PUKIHS, KaK U BEUHBIN IBUTaTeNb. Hampumep, mporiecc
"paspyuieHus" JKEJIE3HbIX KOHCTPYKIMUA B PE3YJbTAaTe KOPPO3UH,
npecTaBisieT coboi mpolecc cuHTe3a 0ojiee CI0KHOTO BEIIeCTBa -
OKHCJIA JKeJe3a, XOTS B IIKOJIAaX U By3aX y Hac CO3/1al0T COBEPILIEHHO
NepeBepHyTOe MpeacTaBieHue 00 3TOM, yBepsis, YTO 3TO MPOLECC
pa3pylIeHHs Kele3a.

W Ttakumu W3BpAIICHHBIMU TPEICTABICHUSIMH H300MITyeT
coBpeMeHHasi Hayka. JIt00oii mporiecc CMHTE3a, a He TOJIBKO CUHTE3a
OKHCTIa jKelie3a, BCerJla UJET CaMOMPOU3BOJIbHO, C BBIJICJICHUEM TOM
WIM UHOM MOIIHOCTH B BUJE Tema. A JJid TOTro, 4TOObI pa3AenuTh
OKHCEJI Ha COCTABIISIIOIIME AJIEMEHTHI, MPUXOJIUTCS 3aTpayuBaTh
OTpeieNIEHHYI0 MOIIHOCTb, UCTIOJIB3YsI APYToi, 6oJiee MPHUOPUTETHBII
Y MOUIHBIN MPOIECC CUHTE3A.

Hanpumep, npoiiecc cuHTE3a YIIEKUCIOro ra3a, B pe3ysibTaTe

KOTOPOI'O yriiepod OTOPBET aTOM KUCIOPOAa OT MOJIEKYJIBI OKHUCIIA U
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MPUCOEANHUT €ro K cebe. DTO MPOoIecChl MPOUCXOIAIINE, HATPUMED,
B JOMEHHBIX Tledax. B pesynbrare TOro, 4o BO3HUKAOIMIUN AePeKT
Beca TPH CHUHTE3€ YIJIEKUCIIOrO0 ra3a MpeBbIaeT H30BITOK Beca,
BO3HUKAIOIIMI MpPH pachaze OKHUCIA MKeJe3a, TO BBIACIAIOUIEHCS
MOIIIHOCTA CHHTE€3a C M30BITKOM XBaTaeT Ha IMOKPBITHE 3aTpaT Ha
pacrmaj oKuca.

Ecnu Ob1 B mipuposie MOT CYIIECTBOBATh CaMOMIPOU3BOIBHBIN
pacmnaj, Ham He3aueM ObLIO OBl CTPOUTH JJOMHBI HITH KOHBEPTEPHI IS
MOJIYYeHUS] YUCTOrO JKelie3a WM KaKoro-To Jpyroro Mertasia.
Joctarouno Obwio OBl MOAOXKIATh, KOTJA JKeJe3Has pyaa cama
pacmazierTcsi Ha YHCTOe JKeJe30, cepy, Kuciaopo... Hezauem Ob110 OB
MOKPBIBATh aBTOMOOMIIM aHTUKOPPO3UIHBIMH MOKPBITUSIMH. . .

[Ipomecc cuHTE3a TSHKENBIX JJEMEHTOB B MPHUPOAEC HIET 0
HekoToporo npeaena. C pocToM aTOMHOTO YHCIIA, CUITBI IPUTSHKEHUS
MEXIYy AJIEMEHTapHBIMU YaCTHIIAMH, M3 KOTOPBIX COCTOWT aToM,
YMEHBIIAIOTCA M aTOM TNPHUOIIKACTCS K COCTOSIHUIO, OJNM3KOMY K
KUAKOMY. YpaH, HApuMep, B YHCTOM BHJE MPEACTaBIsET CO00it
MaTepual, Jaxe 0oJee MIACTUYHBIN, Y4eM CBHHEII.

To ecThb CHIIBI PUTSHKEHUST YACTHI] B aTOME ypaHa OCJIa0JIeHbI
¥ OH IIPH B3aMMOJICUCTBUH C YACTHIIAMU WMEIOIIMMH JOCTATOYHYIO
SHEPruI0 (CMHTE3), OH MOXET MEPEUTH B COCTOSIHUE KUJKOW Karliu,
YTO CIIeJaeT BO3MOXKHBIM €T0 pachajJ W KaK pe3yJbTar, 3aimycK
JABUHHOW PEaKIMU CHHTE3a €ro 00JIOMKOB C aTOMaMH OKPY KaroIiei
Cpenbl WK AaTOMHOMY B3pBIBY.

Camonpou3BOJIbHBIN pacriaj; aToMa ypaHa HEBO3MOXKEH, TaK
KaK JJs 3TOro HEOoOXOJUMO 3aTpaTUTh BIIOJHE OMNPEACICHHYIO
MOIIIHOCTh, UHAYE OH MPOCTO ObI HUKOT/Ia HE cMOT oOpa3zoBarbes. 1
€ro eCTECTBEHHAas PaJWOAKTHBHOCTh OOYCJIOBJICHA TOJIBKO JIHIIIb
BHEIIHUMH BO3JECHCTBUSIMHM, a HMEHHO ITOTOKAMH KOCMHMYECKHX
YaCTHUIl, KOTOpPbIE HWHUIMHPYIOT pacmaa OTACIbHBIX aTOMOB,
COTIPOBOXIAIOITUXCSI CHHTE30M C BHIOPOCOM (M3JIyYeHHUEM) YACTHII,
MMEIOIIHNX BBICOKYIO TPOHUKAOIIYIO CIIOCOOHOCTb.
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Ecnu Takue s1eMeHTBHl WACaIbHO SKPAHHUPOBATH OT JIIOOBIX
U3JIYy4eHUH, TO OHH MOTYT XPAHHUTbCA  CKOJb  YTrOJHO
HPOJIOJDKUTEIBHOE BPEMsl, JaXKe ecIu Oy1yT HMETh, TaK Ha3bIBAEMYIO
KPUTHUYECKYIO "maccy".  HMnHaye  roBops, "ecrecTBeHHas"
PaIMOaKTHBHOCTh TSDKENIBIX JIEMEHTOB M PAJAMOAKTHBHBIX H30TOIMOB
- 3TO pe3yabTaT OOMOAPIUPOBKH HMX OBICTPHIMU KOCMHUYECKUMH
gactuiiamu. CaMm mpolecc aTOMHOTO B3pbIBAa HMMEET MEXaHH3M,
OTJIMYAIOIIUNACS OT OMUCHIBAEMOT'0 B YUEOHUKAX (DU3UKH.

B orcyrcTBHM (OHOBOTO M3IyUECHUsI HUKAKas LIEMHAs PeaKLus
HUKOTa OBl HE CMOTJIa HA4aThCsl U paboTa aTOMHBIX PEaKTOPOB ObLIa
Obl HEBO3MO)XKHA. 3a0NyKICHHUs, LapsAIIie B HayKe, YK€ MPUBEIH K
TOMY, 9TO (U3UKHU TIBITAIOTCA PACKOJOTH MPOTOH, COBEPIICHHO HE
HOHMMasl, 9YTO YEJIOBEUECTBO MOKA EIIe HE pacroiaracT HCTOYHUKAMH
MOIIIHOCTH, TTO3BOJISIIOIINM PACKOJIOTH 3JIEMEHTAPHYIO YaCTHILY.

OcCKONKH, TONydaroufecs MpU CTOJIKHOBEHWH IPOTOHOB B
KOJIJTaliepe, 3TO HE €ro COCTaBHBIE YacTH, KaK OIIMOOYHO MOJIAraioT
y4YeHbIE, @ BCETO JIUIIb MPUIKIIINAE K HEMY JIETKHE CyO3JIeMEeHTapHbIe
YacTUIbl, 00ECHEeUMBAIONIMNEe ACUMMETPHUIO €r0 T'PaBUTAI[MOHHOTO
nojsi. MomHocTs HeoOXxoaumast JUIsl OCYIIECTBICHHS pacraja Jaxe
aTOMOB TelHs, HE TOBOpS YXKE O pacmajge IpOTOHA, JOJDKHA
IPEBBIIIATh MOIIHOCTb, BBIJCISIONIYIOCS HPH B3PHIBE BOJOPOIHOM
O00oMOBI. J[a’ke packoJOTh JOCTAaTOYHO OOJIBIION aToOM JKelesa
YeJI0BEKY MOKa eIlle He MOJI CHITY.

13. O NMPOCTPAHCTBE U BPEMEHHA

W3 onpeneneHns MaTepuu COBEPLIEHHO SICHO, 4YTO OHA HeE
HYKJIa€TCs B TAKUX CYLIHOCTSIX, KaK MPOCTPAHCTBO U Bpems. Takue
MOHATHUSA, KaK MPOCTPAHCTBO, BPEMsI, Macca, SHEPTHUsl, TEMIEpATypa,
JIaBJICHUE U MPOYEE — 3TO TOJIBKO TEPMHUHBI, TPUAYMAHHbIE JIFOABMU
JJIsA 0603Ha‘IGHI/I5I HCKOTOPBIX CBOMCTB MaTCpHu.

Ilpocmpancmeo — >TO CBOWCTBO MPOTSHKEHHOCTH CaMOU

MaTepuu U TOBOPUTH O HEM B OTCYTCTBHHU MAaTCpHU, COBCPUICHHO
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OeccMpiciieHHo. Matepust cama 1o cede u ecTh 00beM. IMeHHO 3T0
CBOWMCTBO TMPOTSDKEHHOCTH MATepUU W JIaeT HaM BO3MOXKHOCTh
nepeMeniatbcsi B Heill kyna yroaHo. Iloatromy MbI Bcerga umeem
BO3MOXXHOCTh ChE3[IUTh B COCEHIOIO0 JEpEeBHIO, Ha Jady, B Typiuio,
Ha Jlyny...

Bpemsa, xax Qusnueckas CyIIHOCTh B MPUPOJAE BOOOIINEC HE
CYILIECTBYET, 3TO J1a’K€ HE CBOMCTBO MaTEPUH, a BCETO JIUIIb CBOMCTBO
YeIIOBEYECKOTO0 CO3HAHUS 3allOMHHATH KaKHE-TO IPOMEXKYTOUHBIE
cocTosiHMsL TpolieccoB. M Bpemss — 3TO CpaBHHTENbHAs Mepa
OTHOCUTEIIbHON WHTEHCHBHOCTU KaKUX-THMOO mporeccoB. Eciu Ob
JIOM HE WUMENHM TaKOTO CBOWCTBA, KaK CO3HAHUE M MaMsATh, OHU
HUKOTr/1a Obl HEe U300pENU TAKOTO MOHSATHS, KaK BPeMs U CKOPOCTb.

H3mepeHne BpeMeHU — 3TO CpaBHEHUE JIMTEIbHOCTH KaKoro-
160 mpoiiecca ¢ IIUTENbHOCTHIO JIF000T0 MPOU3BOJILHOTO Mpoliecca,
MPUHSTOTO 3a ATaJOH. B Halem ciydae ¢ JJIMTeNbHOCTHIO TOBOPOTA
3emin BOKpYT cBoeil ocu. [IpudeM 3TamoHOM MOXET OBITH TOJBKO
NEPUOANYECKHIA TPOIECC, MOTOMY YTO CPaBHEHHE HEMPEPHIBHBIX
JUHENUHBIX TPOLIECCOB — HEBO3MOXKHO. OTCI0/1a JIOTUYECKU BBITEKAET
HEBO3MOXKHOCTH CYIIECTBOBAHUS TaKOH (DPU3MUECKON KaTeropuu, Kak
BpeMs1, BOOOIIIE.

Cneoosamenvno, 6 npupooe Hem 6peMEeHU U Mamepus
cyuiecmeyem 6 6e4HO OJIAUEMCA HACI OAULEM.

PaznuyHoe TeueHne BPEeMEHU B pa3HbIX CUCTEMax OTCYeTa I0
JDKEHAYYHOH TEOpHHM OTHOCHUTENBHOCTH NpEeACTaBisieT coboil Open
YUCTEUIIEN BOJbI, KOTOPBI CTAHOBUTCS OYEBUIHBIM, CTOUT TOJIBKO
nonpoOOBaTh OCMBICIUTH yTBEpKIeHHEe, 4To: "B cucreme A
npoXoauT Oonbllle BpeMeHH, 4eM B cucteMe b, 3a omHO U TO ke
Bpems". bosee TOro, cucremsbl ¢ 3aMEJICHHBIM WIJIA YCKOPEHHBIM
TEUEHHEM BPEMEHH, JOJDKHBI OblIM OBl McCYe3aTh U3 BUIY, TaK Kak
HEBO3MOKHO BHJIETh OJIHOBPEMEHHO MPOIIJIOe U Oyay1iee.

Jis Toro, yToObl BO3BpaTUTCA Ha3aJ K MPOIJIOMY COCTOSTHUIO
KaKoTo-JM00 TMporiecca, €ro HeoOXOJUMO 3alyCTHTh B 0OpaTHOM
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HANPaBIIEHWH, 4YTO COBEPIICHHO HEBO3MOXHO, TaK KakK 3TO
IIPOTUBOPEYUT BTOPOMY Hadaly TEPMOJMHAMUKU. A CIEI0BATEIBHO,
Takas pu3nyecKasi KaTeropusi, Kak Bpemsi, B IPHPOJIe HEBO3MOXKHA U
nepeMeIeHre B MPOILIOe WK Oyayliee BO3MOXKHO JIUIIb B HaIIeM
BOOOpaX€HUH U B (DAHTACTUUECKUX paccKa3ax.

14. O JBM)KXEHUUN HEBECHBIX TE.JI

Ha pucynke (puc 21) moka3aHo JBM)XCHHE CHYyTHHKA S T10

IIMNTHYEeCKOl opburte. Hambonee

saomeean | €CTECTBEHHBIMU JIsS JIBHKCHHUS
CIIyTHUKOB W  IUIAHET  SIBJISIIOTCS
KpYroBble OpOWTHI, TAC IBUKCHHE

MPOMCXOAUT TIO SKBUITOTCHITUATBLHOM

TpaeKTOpHH, HE HapyliaeMou
HUKAaKUM W BO3MYUICHUSIMH U He
Puc 21. TpeOyrolIee 3aTpaT SHEPTHH.

(Cnymnuuk, osudicywyuiica no Kpy206o0u opoume, 8 0eKapmoeou
cucmeme KoOpOuUHam y4uacmeyem OOHOGPEMEHHO 8 O08YX OBUNCCHUX,
20puU30HmManbHo no Kacameavhou ¢ 1-ui kocmuueckou V, 0na O0annou
njaanemol, CKOpOCHIbI0 U C60O00HO NAOAA 8EPMUKAIbHO, OO Oelicmeuem
ZPAGUMAUUOHHBIX CcUNl  e€é npumsdicenus. B pesynvmame mozo
OBUNCEHUS, 8 KANCOBLIL MOMEHIM 8DEMEHU PACCHOAHIUE O CHYMHUKA 00
yenmpa nianemsl HOCMOAHHO.)

B nonapuoii cucreme xoopAauHAaT 3TO OyAeT ABMXKEHHE IO
DKBUIIOTCHIMAIBHON TPAEKTOPUHU, pPaAUYC KOTOPOM IOCTOSHEH
(R=const). Tlpu >TOM HHMKAKOTO HW3MEHEHHUS TPaBUTAIMOHHBIX
MOTEHIINAJIOB, JCHCTBYIOIIMX HA CHYTHUK Ha BCEH TPACKTOPHUH
JIBW)KEHUS, HE MpoucxomuT. M mosToMy MpU TOYTH TOJTHOM
OTCYTCTBUU CONPOTUBIIEHUS CpPEAbl, CIIyTHUK WU IUJIaHETAa MOTYT
JIBUTAThCS 110 TPAEKTOPUU PABHOTO MMOTEHI[MAJIA OYEHb U OUYEHB JIOJITO.
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NMenHo myTaHuna ¢ JE€KapTOBBIMH KOOpAMHATaAMU U
IPUBOJUT K TOMY, YTO y4YECHbIE HE B COCTOSHHH OOBSICHUTH TaKHX
MIPOCTHIX BEIICH, KaK HaIpuMep, mpereccusi opouTsl MepKypus.

JIBM>KEHUE 110 AILTUITHYECKON OpOUTE HECKOJIBKO OTINYAETCS.
[Ipu ABM>KEHUM CIIYTHHUKA U3 arlores o y4acTKy A Ha HETO JIEUCTBYET
cuia, OOyCIIOBIIEHHAs PAa3HOCTbIO TPABUTALIMOHHBIX IMOTEHIMAIOB
AR1, KOTOpasi, MPEBbIIAsE TOPU3OHTAIBHYIO CKOPOCTh V, OTKJIOHSIET
CIIYyTHUK, 3acTaBiisisi ero asuratbesa no kpusod C. B mepurenum,
HAa00OpOT, €ro TOPU3OHTaJbHAA CKOPOCTh V TMPEBBIIIAET CHUITY,
00YCIIOBJIICHHYIO Pa3HOCTHIO TPAaBUTAIIMOHHBIX MOTEHIIMAIOB AR2, 13-
3a 4ero, BIXO/Isl Ha y4yacToK B, cniyTHUK nBUXeTcs 1Mo KpuBou D.

B pesynbrare 3THX CMENIEHUH, BBI3BAHHBIX Pa3HOCTHIO
cKopocTeli Ha ywactkax A u B, omnuntuyeckas opbOura
NOBOpauMBaercs (Ipeleccupyer) B CTOPOHY IIPOTHUBONOJIOKHYIO
HaIpaBJCHUIO BpAILlEHUS CIOYTHUKA. OJTa JUHEHHas MpeLeccus
OpUBOAUT K "oOkaTbiBaHMi0" (hoKyca 3Juumnca BOKPYr LIEHTpa
IUTAHETBl M MENJICHHOW SBOJIOIUM 3JUIMIITUYECKOM OpOUTHI B
KpPYTOBYIO.

Mexauusm 3TOH SBOJIIOIAU JIOCTAaTOYHO MPOCT.
Bo3Hukaromas B pe3yibTare  OTKJIOHEHHsS TPAaeKTOPUU  OT
SKBUIOTCHIIMAIBHONW, Pa3HOCTh TI'PaBUTALMOHHOTO IOTEHIMANA,
OPUBOJUT K BO3HUKHOBEHMIO CHJIBI, KOTOpass CTPEMHUTBCS
BOCCTaHOBUTH KPYTOBYIO OpOHTY.

IIpockakuBass TOYKY OKPYKHOCTH C HYJIEBOM pPa3HOCTBIO
MOTEHIMAJIOB, CIYTHUK OTKJIOHSETCS B IPOTUBOIIOJIIOXKHYIO CTOPOHY,
YTO ONATh JK€ NPHUBOAUT K BO3HUKHOBEHUIO IPOTHUBOIIOIOKHO
HAIpPaBJIEHHOM Pa3HOCTH MOTEHIIMAJIOB U K KOJeOaHUsSIM OpOUTHI.

B pesynbraTe 3aTyxaHus 3TUX KOJEOAHUU, DIUIMITHYECKAs
opOuTa HBOJIOIMOHUPYET B KpyroByto. Kpome Toro, HecoBmajeHue
IUIOCKOCTH OpOUTBI € JAMAMETPAIBHOM IJIOCKOCTBIO TIIJIAHETHI,
IPUBOJUT €111€ M K BOSHUKHOBEHUIO YITIOBOM IIPELIECCUH, KOTOpas Tak
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K€ IO JEHWCTBUEM pA3HOCTH TI'PAaBUTALlMOHHBIX IOTEHLUAJIOB,
MIOCTEIIEHHO BBIPABHUBAETCS.

VMenHO 13-3a HECOBMNAEHHUS IIIOCKOCTH OPOUTHI CITyTHHUKA C
JUaMETPAIbHOM  IUIOCKOCTBIO  IUIAHETHI, CHOYTHUK ONMUCBHIBAET
CUHYCOMJIAJIbHYI0 KpHBYHO Ha €€ mnoBepxHocTtu. CTporo roops,
CIOYTHUK JBWXKETCA JdaXe He IO JJUIMNTHYEeCKOW opbute, a Mo
HEKOTOpPOH, OJM3KOM K OIUIMIICY OBaJIbHOH TPAaeKTOpUH, IMOJ
NeNCTBUEM IIOCTOSIHHOTO U3MEHEeHUs 2PasumayuOHHbIX
nomeHyuanee Ha pa3InyHbIX €€ ydacTKax. J[BUrarbCcs 10 KpUBOH
ONMU3KON K AJIJIMIICY, CIYyTHUK MOJKET TOJBKO B TOM cCiydae, eciiu
TATOTEIOLLEE TEJIO, BOKPYT KOTOPOI'O OH JBUXKETCS, HE HAXOIUTCS HU
B OJTHOM 13 ()OKYCOB 3TOU AJUIUIITHYECCKOU KPUBOM.

3akoHbl Kemiepa onuchIBarOT, Kak JIBHXKYTCS KOCMHYECKHE
Tena, HO He OOBICHSIOT MPUYHH, TOUYeMy OHH Tak ABUXKYTcs. [loTomy
YTO 3TO Ja)K€ W HE 3aKOHBI, a mpocTas KoHcTaranus (axrta. Cam
Kennep cumnrait, 4ro miaaHeTsl ABMXKYT aHIEIbL. . .

N ecnu xu3Hb Ha 3emiie MO0 NaJEOHTOJIOIMYECKUM JaHHBIM
HACUMUTHIBAET OKOJIO YETBIPEX MMWJUIMAPAOB JIET, TO 3TO 3HAYUT, YTO
YyeTblpe MHJUIMApJa JIET Ha3aja opOHTa Halled IUIaHeThl Y)Xe OblLia
oueHb O5n3Ka K KpyroBoid. Ha nnaHeTax, ABHXKYIIUXCS IO OBAJIbHBIM
opOuTaM ¢ OONBIIMM 3KCIEHTPUCUTETOM CYIIECTBOBAaHUE '>KUBBIX"
OpPraHU3MOB HEBO3MOKHO, B CUJTYy MEHSIIOIIUXCS B OONBIINX Tpeaenax
NPUPOJHBIX  YCIOBUW IpU  NEpexoie M3  Iepureans B
adenuit 1 0dbpatHo.

A Temeph HECKOJIBKO CIOB 00 HMCKYCCTBEHHBIX CIYTHHKAaX
3emnu. HckyccrBennbie cnyTHukn 3emnn (MC3) netaroT oObIYHO HA
HeOonpmx BeicoTax 400 -600 KMIOMETPOB, TNl CHJIa MPUTSIKECHUS
JIOCTaTOYHO Benuka. HeBecoMocTh KOTOpasi BOZHUKAET HA CIIyTHHKE,
HEBECOMOCTBIO B IOJIHOM CMBICIIE HE SABJISIETCS. DTO JIMIIb WILIIO3US,
00ycIIoBJIEHHAs: CBOOOIHBIM MaICHUEM CITYTHUKA MOJT ACHCTBUEM €0
cOOCTBEHHOTO Beca, Kak B otopBaBmeMcs Judre. I[loaTomy, 4ToOBI
HE yIacTh, CIIyTHUK JOJDKEH UMETh TOPU30HTAIBHYIO COCTABIISONLYIO

CKOpPOCTH PaBHYIO, TaK Ha3bIBAEMOM MTEPBO KOCMHUYECKOM.
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Hacrosimass HeBECOMOCTh MOJKET CYyLIECTBOBATh TOJBKO Ha
BBICOTE TNPEBBILIAIONICH paauycC IJIAHETHI, Iie €€ Cujla TATOTCHUs
CTaHOBUTCSI HUYTOXXHOM U 1€, COOCTBEHHO M HAUMHAETCSI OTKPBITHIN
kocMoc. Ito BeicoTa 6300 kumomeTpoB u 6osee. Ha Takux opOurtax
TOPU30HTAJIbHAsI CKOPOCTh CITyTHHKA MOXET OBITh Ja’ke HyJIeBOH. B
3TOM CIlydae ero YIioBasi CKOpOCTh OyAeT paBHA YIJIOBOW CKOPOCTH
CYTOYHOT'O BpAILICHUS IUIAHETHl ¥ CIIYTHUK MOKET BHCETh HaJl JII0OOH
e Toukoi HemoaBWKHO. W mogo6HbIe OpOUTHI MOTYYHMIN HAa3BaHHUE
re0CTallMOHAPHBIX.

O Toukax JlaHrpaska

Henonnmanue y4yeHbIMH CyTH

SIBJICHUS. TPABUTALMM, A TAK K€ HEJEIOE
JIOMyILIIEHUE, YTO JIBa HEOECHBIX Tela, He
UMEIOIIUX MaTEpPUAIBHOM CBS3H, MOTYT

BpalaThcs BOKPYT KaKOTr0-TO
MU(pUYECKOr0 IEHTpa Macc, MPHUBENO K
Puc22. U3MBIIIICHUIO HEKUX TOYeK JuOpaiuu, B

KOTOPBIX TPEThE TEN0, HAXOMAIIEEeCs] B 3TOM CHCTeME, HEMOABHKHO
OTHOCHUTENIBHO ABYX Apyrux. Touka C (pme.22), B KOTOPOMl CHIIBI
TPaBUTALMN JBYX KOCMHUYECKUX TEJI YPaBHOBEIICHHI OTHOCHUTEIBHO
TPETHETO, JIEKUT Ha MPSAMOU, COSTUHSIONICH IEHTPHI IBYX ATHX TEI
U HaXOMSIIEHCS Ha PACCTOSHUAX OT JTHX Tel, OINpPeAesieMbIX
COOTHOIIIEHUEM KyOOB UX PaJInyCcOB, KOTOPBIE MOXKHO OMPEAETHUTD O
dbopmyre:

Sa=(Sp*Ra®)/Rp>. rie

R - paouycwvr nebecnvix men,

S — paccmosinus medncoy Humu.

DTO TOYKa HEYCTOMYMBOTO PABHOBECHS, KaK Ha BEpPIINHE
KOHyCa W TeNo MABIKYIIeecs Mo OpOWTe, MPOXOIAIIEH uepe3 ATy
TOUYKY, JTHOO0 OCTaHeTcs Ha opOuTe BOKpYyr Tema A, nmubo Oymer
3aXBayeHO TeJIOM B 1 mpeBpaTUTCS B €T0 CITYTHHK.
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15. O CTPOEHUHU U OBPA30OBAHUH
HEBECHBIX TEJI

OcHOBBIBasiCb Ha HAy4YHBIX JAHHBIX W OCOOEHHOCTAX
¢u3nUecCKUX B3aMMOJEHCTBHI MaTepHaJIbHBIX OOBEKTOB MOXKHO
JeTKO  TIOCTPOUTH  JIOTUYECKH  HETMPOTHBOPEUMBYIO  TEOPHIO,
OOBSICHAIONIYIO OOJIBIIMHCTBO SIBICHUH B KOCMOCE.

Bo-niepBbiX, HUKaKoro OOJBIIOTO B3phIBa HE OBLIO U OBITH HE
MOTJIO - TBOPEHUE MAaTepUU U3 HUYETO MPOCTUTEIBHO TOJBKO IS
OMOJICHCKUX CKA30K, a HE JUIsl HAYYHBIX TEOPH.

Bcenennas — 310 matepusi, OHa Oe3HayanbHa U 0eCKOHEeYHa.
Marepus cymiecTBoBaja BCerla W Bceraa OyAeT CyIIecTBOBATh.
Hukakux nmpuynH e€ BO3HHUKHOBEHHS, HET M HUKOraa He Obuto. Eé
IBOJIIOIMS HMJET 1O IPOCTOM CXEMe HENPEPHIBHOTO YCAOHCHEHUA
CMPYKmYpPbl, COTIIACHO TTPUHIIUITY BO3PACTAHUSI SHTPOIIHH U BTOPOMY
3aKOHY TepMOAUHAMUKU. Teopusa 601bui020 63pbieéa OCHOBaHA Ha
HEBEPHOM TIOHMMAaHWH, TNPUYMHBI TaK HAa3bIBAEMOT0 "KpPacHOTrO
cMenieHus", KOTopod omubouHo cuutatoT 3¢dekt Jommiepa,
OOYCJIOBJICHHBIH ~ YAQJICHHEM  KOCMHYECKHX  OOBEKTOB  OT
HaOIII01aTes.

NMeHHO HaA OKCTPAmOSAIUH ATOTO  HECYIIECTBYIOILIETO
pacmMpeHusl BCEJICHHOW BBICTPOCHA TEOpHsS OOJBIIOTO B3phIBA U
COOTBETCTBEHHO, BBhIUMCIeH e€ "Bo3pacT'. Kak yxke Obulo cka3aHO
BBIIIIE, JTIOOBIE KOCMUYECKHE O0OBEKTHI ATO IYCTOTENIbIe 00pa3oOBaHMS,
c(hOpMHPOBABILIKECS B YCIOBUSIX HEBECOMOCTH.

Cynda mo moTOKY M3Jy4eHUs KOJIOCCATIbHOM MOIIHOCTH, B
ryouHe 000J0YeK 3Be3ll, HAXOAIIUXCS B OYEHb TropsyeM
pacIUIaBIEHHOM COCTOSIHUM, UAYT TIPOIECCHl CHUHTE3a aTOMOB
Pa3IUYHBIX 3JIEMEHTOB MEPHOJUIECKON CUCTEMBI U3 IIEMEHTAPHBIX
YaCTHII.

Jlerkme TPOAYKTHI 3TOTO CHHTE3a B BUIE CMECH
DJIEMEHTAPHBIX YACTHIl U aTOMOB Pa3JIMYHBIX AJIEMEHTOB, BOAOPO/A,
reyidsg U HEKOTOPBIX OPYTHX, BCIUIBIBAasl CKBO3b JKHUJKYIO O0OJIOUKY,
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dbopMUPYIOT Ta30BYI0 aTMOC(hepy 3BE3/IbI, BEPXHUE CJIOU KOTOPOH, B
CJIEACTBUU GOHBMOﬁ ACUMMCTPHUHU aTOMOB H 3aps’KCHHBIX YaCTHL, UX
00pa3yromux, ¢ OrPOMHOI CKOPOCTbIO HCTEKAIOT B KOCMHUYECKOE
MPOCTPAHCTBO B BUJIE "3BE3IHOTO BeTpa'.

N Tak kak 3Be3na mpeactaBisieT coboit (puc 23) mycroTenoe
o0Opa3oBaHue, B IIGHTPE KOTOPOTO BaKyyM, TO MPOJYKTHl CHHTE3a TaK

npotyGepanen
I— K€ UCTEKAIOT U BO BHYTPEHHEE
HapyxHan xuakas oGonoyka HpOCTp AHCTBO 3B€3I[I>I,
ofionoyka U3
SYO3NANSIEapHA acHAL CHOCOGCTByH IIOBBIILICHHUIO B

BHYTPEHHAA XHWAKaRA OGOHQWK

Hell BHYTPCHHCTO JIaBJICHUA.
NHorna B pe3ynbrare npopsiBa
HaApPYKHOU 00OJIOYKH MPOTYKTHI
CHMHTE3a BBIOpPAChHIBAIOTCA B

Puc 23. KOCMHUYECKOE TPOCTPAHCTBO B
BHJIC TIPOTYOEPAHIICB.

Ho kak TONBKO, B pe3yiabTaTe OCTHIBAHUS OOOJIOYKU H
HAKOIJICHUST B HEHW TSKEIBIX 3JCMEHTOB, BHYTPCHHE JIaBJICHHE
NPEBBICUT HEKOTOPYIO KPUTHYECKYIO BEJIWYHMHY, OHO pa3opBET
000JI0YKYy ¥ pa30pocacT CKOIMUBIIUECS BHYTPH HEE DSJIEMEHTHI B
OKpYyKaloliee MpOCTPAHCTBO B BHAEC TOpPSYHX Kaledb, IO
KacaTeJIbHBIM, PEBPATHB TAKUM 00pa3oM, 3B€3/1y B CBEPXHOBYIO.

Ot Kammd, (QOpMHUPYSICh B YCIOBHSIX KOCMHUYECKOH
HEBECOMOCTH CBOMMH TOJISIMH TSTOTCHUS B OOJbIIME W Mallble
[IAPUKH, O00pa3yloT IUIaHEThl. BOIHOBBIMH B3aMMOJCHUCTBUSIMH C
IpaBUTAIIMOHHBIM ITOJIEM 3BE3/1bl, OHH IIOCTEIICHHO CTA0MITN3UPYIOTCS
Ha DJUIMNTUYECKUX oOpOHMTax BOKpyr Hee. Ho wu3-3a Oombmmx
HAYaJIbHBIX JINHCHHBIX M YIJIOBBIX MPEIECCHH AIUTUITUICCKUX OPOHT,
CYIIECTBYET OOJIbIIast BEPOSTHOCTh UX NIEPECCUCHHS U CTOJIKHOBCHHI
MJIaHET Ha OpOUTAaX.

Ecnmu cronkHyBIIMecs TUTaHETHI JOCTATOYHO TOPSYM, OHU
IPOCTO CIUBAIOTCS B OJIHY OOJBIIYI0, a €CIH YK€ JOCTaTOYHO
OCTBIBIIIME, TO PACKAJIBIBAIOTCS HA YaCTH, U3 KOTOPBHIX 00pa3yroTcs
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nosca actepousioB. YacTb 3TUX 0OJIOMKOB, HMOTYYHMBIIUX OOJIBIIYIO
HaYaJIbHYIO CKOPOCTh, MOTYT IIPEBPATUTCS] B KOMETHI.

HeGompmme xkamam MoOryT OBITH '3aXBadeHbl' Oojee
KPYIHBIMM W MPEBPATATCA B UX CIYTHUKH. Tak Kak BCE IJIAHETHI
00pa3yroTcst U3 OpBI3T 000JOYKH MPAKTUYECKU OJHOBPEMEHHO U B
HUX WIYT OJTHH M T€ K€ MPOLECChl CUHTE3a, TO UX "XHUMUYECKUI"
coctaB OyleT pa3nuyaTrhbcs OYeHb HE3HAUMTENbHO. Ha mpoTskeHun
MHOTUX MWJUIMAPAOB JIET, OJUIMNTHYECKHE OpPOUTHI IUIAHET
HEH30€KHO HBOJIOIMOHUPYIOT B KPYTrOBbIE, YTO M HaOIOJaeTcs B
COJIHEUHOM CHUCTeME B Hacrosmee Bpems. He3HauuTenbHbIN
OKCIEHTPUCUTET IUIAHETAPHBIX OpPOUT — OTO CBUICTEIHCTBO
IIPOLIECCOB, MPOUCIIEIINX B T€ TaJEKHE BPEMEHA.

Bpamasice BOKpyT 3Be3/1bl, IIJIAHETHI IOCTETIEHHO OCTHIBAOT U
Ha HUX HOSBISIOTCS YCJIOBHS JUII HU3KOTEMIIEPATypHOIO CHHTE3a
[ry1.9] pa3nuUHBIX OPTaHUYECKUX COSAMHEHUH, KOTOPBIC Yepe3 COTHU
MUJUTMOHOB JIET 00pa3yroT PacTUTEIbHBIA M KUBOTHBIA MHp. A Ha
3BE3/I€ TEM BPEMEHEM pa3BUBAETCA Cienyroumi nuki. Ecinu 3Be3na
JIOCTaTOYHO OOJBINIAS, TO MPEXK/E YEM OCTHITh OHA MOXKET MEPEKUTH
HECKOJIBKO TAaKHX IUKIIOB, XOTSI MACIITAOBI U IEPHOBI UX C KAXKIBIM
pazoM OyIyT yMEHBIIAThCSI.

N ecnm Ha HEKOTOPBIX TUIAHETAX 3TOW 3BE3THOW CHUCTEMBI K
TOMY BPEMEHH YCIEIOT CPOPMUPOBATHCS pa3yMHbIE OpraHU3MbI, TO
JUISL HAX 9TO OyJeT MpeACTaBIsATh ONpeAeseHHYyo onacHocTh. Hame
ComnHiie y>xe mpouuio Takoit ukil. ¥ Bo3MokHO, 4yTo HEe 0iuH. Brionne
MOXKET CTaThCs, YTO 3€MJISIH JKIET eIe He4YTo MOoJI00HOe.
EnuHcTBeHHOE Ccilaboe yTEIIeHHe B TOM, YTO YEJIIOBEYECTBO K TOMY
BpPEMEHHU CMOKET HalTH peasibHbIN croco0 n3bexars rudenu.

CuHTE3 DJIEMEHTOB TMEPUOJAMYECKOM TaOMWIBI W HX
COEIMHEHUH, MPOIO0JKAETCS B TOPSYEM ClIo€ 000JIOUKH TUIAHETHI U B
HacTrosmiee BpeMs. TaM B IiryOMHE 3€MHOUM KOPBI B pacIllaBICHHOMN
MaHTHH, eIIe HWAYT TPOIECChl CHUHTe3a [I.9] Bcex 3IIEMEHTOB
MEPUOIUYECKON CUCTEMBI — JKelle3a, KaJblus, KUCIOPOa, a TaK Ke
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BBICOKOMOJICKYJIIDHBIX COCIUHEHMH - MeTaHa, He(TH, KaMEHHOTO
YIIIs U JPYTUX, YTO NPUBOJUT K MTOBBIILICHUIO B HEU JJaBJICHUS.

B pesynbrare 3TOrO0 ropsuuMe NPOAYKTBI CHUHTE3a 4YacTo
IPOPBIBAIOTCSA CKBO3b BHEIIHIOI 3€MHYIO KOpY B atMoc(epy B BUE
U3BEPKCHUM BYJIKAHOB. A HX IPOPBIB BO BHYTPCHHIOIO IIOJIOCTh
IUIAHETBl NPUBOJUT K OIYCKaHWIO YYacTKa BHEIIHEH KOpBI M
BO3HHUKHOBEHUIO B HEH KoJIeOaHUH, NPOSBISIONIMXCS B BUJAC
3emiieTpsiceHui (puc.24).

Onpenenuts IMyCTOTENOCTh 3EMHOIO 1Iapa, HaIpuMep,
yABTPa3BYKOBBIMU MJIM CEHCMHUYECKMMHU KOJCOAHUSIMH, BECbMa
3aTPYAHUTENBHO, TaK KakK HMEIOIIMICS B KOpE pacIlIaBICHHBIN

®KOCMOC

KUIOKUA CJIIOM W OObIIoe
KOJIMYECTBO BOJIBI Ha
MTOBEPXHOCTH B BHJIE
OK€aHOB, OJTU KOJICOaHUsA

& n3sepmenve Bynxana

3¢ dekTuBHO racsaT. A BOT

IIyCTOTENOCTh JIyHBI, Kak
Paspes semmero

wspa. JTABHO OCTBIBIIETO TBEPAOTO

Puc 24 mrapa MMpO30HANPOBATH
oueHb Jerko. OHa 3BEHHUT JIOBOJIbHO MPOIOKUTEIBHOE BpeMsi, Kak
KOJIOKOJI, YTO M MOCIY>KUJIO MPUYMHOMN MOSBICHUS TUIIOTE3bl 00 €&
HCKYCCTBEHHOM MTPOUCXOXKICHUU.

N rtak xak 3emuns um Jlyna oOpaszoBaiuch u3 OpBI3T
B30pBaBiierocs: CoiaHIa OTHOBPEMEHHO, €CTh BEPOSITHOCTh TOTO, YTO
BO BHYTPEHHEH IIOJIOCTU JIyHBI CyIIECTBYET JOBOJIBHO Pa3peKEHHAs
atmocepa. IToaTomy mpu ocBoeHuu JIyHBI, 4eIOBEKY BO3MOKHO
npuaercs o0ycTpauBaThCsl Ha BHYTPEHHEH cTopoHe e€ 000I0UKH.

Bo BHyTpeHHE#Nl MOJIOCTHM 3€MHOTO IIapa IapCTBYET ajacKas
’kapa u aOcoyOTHAasE TEMHOTa, JMIIb U3pelKa Hapyliaemas
0arpoBBIMH CITOJIOXaMHU M3BEP)KEHUM BHYTPEHHHX BYJKaHOB. C 3TOM
TOYKH 3peHus, KOomuTep, nMerommii o4eHb O00JIbIION 00beM, ele He
yCleNl CUJIbHO OCTHITh M NPEACTAaBISIET COOOW TOBOJBHO TOPSUYIO
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KaITl0 MaTepuH, M3IIYYaIONlyl0 Tropa3o OOIbIIe HSHEPTUU, YeM
nonydaeT e€ oT Conaia. M xoTs mporiecc 00pa3oBaHusl caMUX 3BE3]]
— 3TO JieNa YK€ JIaBHO MUHYBIIUX JHEH, HO MBI JIOTHYECKH MOKEM
MPENIOJIOKUTh, YTO OH JIOJDKEH B TOYHOCTU IMOBTOPSTH IPOLECC
00pa3zoBaHMs TUTAHET, TOJIBKO B OOJIee TPaHIMO3HBIX MacITadax.

OrpomHas ~ TpOTO3BE3[a,  COCTOSIIAs M3  KAKHUX-TO
CyOnJIeMEHTapHBIX YACTHUII, IIPOXO/IS, B PE3YJIbTATE MPOIIeCcCa CHHTE3a
AQHAJIOTMYHBIA ITUKIT PA3BUTHS, B3pHIBACTCA U U3 OpBI3T €€ 000JI09YKU
dbopMUpPYIOTCS 3BE31bI OBAIBHON TaJaKTUKU, KOTOpas Bpamiasch,
MOCTENEHHO MPEBPALIAETCS B CIIUPATBHYIO.

To, 4T0 acTpou3uKU OMUOOYHO CUUTAOT YSPHBIMU JBIPAMHU
WM TEMHOW MaTepued, 3TO W €eCTh TaJaKTHUKH OOpa30BaHHBIC
MaTepUeil ¢ MOJOKUTEIbHON aCUMMETPHUEH, U3ITYYEHUSI KOTOPBIX HU
HaIllM TIJ1a3a, HU HalM OpHOOpHl BOCIPUHATH HE crocoOHbl. U
KOTOPBIE MOKHO OOHAPYKUTh JIUIIb [0 KOCBEHHBIM IPU3HAKAM.

Taxum 06pa3zom, Teoprr 00pa30BaHMs 3BE3/] U3 MEK3BE3HOTO
ra3a, BbIJyMaHHbIC TEHUSIMU TECOPETHUECKON (PU3UKH, MATKO TOBOPS
JOKEHAy4YHbl M 3aTMEBAIOT CBOEU TIIYMOCTHIO PacCKa3bl U3BECTHOTO
CBOEH HEBEPOATHOW MPAaBIUBOCTHIO, OapoHa MIoHXray3eHa.

16. O BTOPOM HAYAJIE H UIMMYHUTETE

Bropoit 3akoH TepMOaMHAMUKH, CHOPMYIUPOBAHHBIA IS
O00BSICHEHUS! TEPMOJIMHAMUYECKUX MPOIECCOB, SBISETCS, MO CYTH,
OCHOBHBIM U €IUHCTBEHHbIM (yHIaMEHTaJIbHBIM 3aKOHOM, 10
KOTOPOMY  B3auMOJEHMCTBYeT Marepus. DopMmynupoBKa  €ro
JIOCTaTOYHO TMPOCTa JJi MOHMMAaHUs, HO HECMOTPS Ha 3TO, OYEHb
MHOTHE 3aTPYIHSAIOTCS OOBSCHUTH ero cMmbici. Camasi TOYHas ero
dopmynupoBka TakoBa: "Temmo Bcerma NEPEeXOIUT TONBKO OT
ropsiuero Teia K XoJ0AHOMY M HUKOT1a Hao0opoT".

JIeNCTBUTENBHO, €CIIM OCTaBUTh CTaKaH C TOPSYUM 4YaeM Ha
CTOJIE, uYepe3 HEKOTOpPOe BpeMsi €ro TeMmIeparypa CpaBHSETCS C

TEMIEPATYpOil OKPYKaIOIIEro BO3yXa, YBEJIMYHUB €r0 SHTPOIHUIO.
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Wnu, npyrumu cioBamu, paBHOBecue. Bo3pacranue sHTponuH — 3TO
CIIEJCTBUE JAEUCTBHUS BTOPOrO 3aKOHa WM BTOPOrO Hadaia
TEPMOJMHAMUKH 110 BHIPABHUBAHUIO JIFOOBIX MapaMeTpOB MaTepuu —
JIaBJICHUs, TEMIIEPATypbl, KOHIEHTPALMH U T. 1.

DOHTpoOmus, Kak MPOLECC BbIPABHUBAHUS, 3alperiaeT JIo0bie
MPOLIECCHI CAMOIIPOU3BOIBHOM KOHIIEHTpAIUH, OyAb TO TEMIIepaTypa,
IUIOTHOCTb WM JaBiieHHe. Tak 4To HU IpaBUTALMOHHBIN KOJUIalC, HU
aKKpeLrs HEBO3MOXKHbI B IIPUHIIUIIE.

Bropoe Hauano TepMOIMHAMUKH W BO3PACTAHUE SHTPOIUU
JIeNaloT HeoOpaTUMBIMM JIIOOBIE TPOLIECCHl BO BCesleHHON. Eciu BB
IPOKOJIETe INIWHY AaBTOMOOWIISA, BO3JyX U3 HEE BBITEUET U €ro
JaBJIeHUE cpaBHSETCsl ¢ aTMOocdepHbIM. Eciau Bbl BbIycTUTE KITyO
JIbIMa, TO Yepe3 HECKOJIbKO MHUHYT €ro YacTHUYKHM PaBHOMEPHO
pacrpeaenarcs no KOMHare.

HeonpeneneHHOCTs TMOHMMAaHWS MNPUHLIMNA BO3pacTaHUs
SHTPONHH, IPUBOJUT K TOMY, YTO AAKE€ HEKOTOPHIE YUEHBIE HECYT
HECYCBETHYIO UYyIllb, YTBEpXKAas, 4YTO >XU3Hb, SIKOOBI HAET C €€
yObiBanueM. Ho 93T0 auMmb  clIeacTBHE  HMX  JIOTHUECKOM
0e3rpaMOTHOCTH M 4YTO Obl yOEIWUTBCS B 3TOM, MBI PAaCCMOTPUM
HEKOTOpPbIE MPOLIECChl, MPOUCXOIAIINE B '">KMUBOM" OpraHu3Me.
Hanpumep, npoliiecc abIxaHusl.

BceM wu3BecTHO, 4YTO JBIIIMM MBI JIETKUMHU. Jlerkue
MIPEACTABIISIIOT CO00M "MeMIoK" ¢ BHYTPEHHEH MOBEPXHOCTHIO OKOJIO
150 kB. METPOB, I'yCTO IPOHU3AHHBIN CETHIO KPOBEHOCHBIX COCY/IOB —
KamUISIPOB. MEIIOK 3TOT BMEIIaeT B ce0st OKOJIO 3 TUTPOB BO3TyXa.
Otu 3 nuTpa Bo3ayxa KOHTAKTUPYIOT ¢ KPOBEHOCHBIMHU COCYAAMH Ha
TaKOW OIpOMHOM IUIOLIA/IH.

Tak Kak KOHLIEHTpauus KHUCJIOPOJa B BO3AYXE IPEBBIIIACT
KOHIIEHTPALMIO KUCIOPO/IA B KPOBH, BTOPOE HAYATIO TEPMOANHAMUKHI
"00s13p1BaeT" BO3JyX TMOMAEIUTHCI WM C KpOBbIO. B pesymbrare
pa3IMYHOM KOHLEHTpPAlMKU KHUCIOpPOJAa B BO3AYXE M KpOBH,
BO3HMKAMOIIEEe (OCMOTHYECKOE) AABICHUE NMPOTAJIKUBAET MOJIEKYJIbI
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KHCIIOPO/1a CKBO3b MOTYIIPOHUIIAEMbIE CTEHKH KPOBEHOCHBIX COCY/IOB
B KPOBB, HACHIIIAs €€ KUCIOPOIOM.

Kucnopon He 3axBaTbiBaeTCs MOJIEKYJIaMUA TeMOTJIOONHA, KaK
paccka3bIBAlOT OMOJIOTH U TTOTOM KOMY-TO TaM OTJIae€TCs, @ OH IIPOCTO
B KpOBHU pacTBopsieTcs. [[eno B ToM, 4TO eclii MOJIeKyJia KaKoro-Jn0o
BEII[ECTBA 3aXBaTHIBAET MOJICKYJTy KHCIIOPO/Ia, TO OHA YK€ HUKOT/Ia €€
HE OT/IaCT MPOCTO Tak. Kuciaopos y Hee MOXKHO TOJIBKO OTHSTH CHUIIOH,
WHaYe, KaK yke ObLIo cka3aHo B riaBe [rJ1.12], Obu1 ObI HEBO3MOXKEH
MPOIECC CHHTE3a U BO3HUKHOBEHHE CIIOXKHBIX COCIMHECHUU.
Haceimennast Kuciaopo1oM KpOBb Pa3HOCUTCS TIO BCEMY OpPTaHU3MY.

N3-3a MOBBILIEHHON KOHILICHTpALMs KHUCJIOpPOJa B KpPOBH,
MIPEBBINIAIONICH €ro KOHIICHTPAIMI0 B MEKKJICTOYHOM IKUIKOCTH,
OCMOTHYECKOE JIaBJICHHE BBITAIKMBAECT MOJICKYJIbl KHCIOPOJa B
MEXKJIETOYHYIO KUIKOCTh. AHAJIOTHYHBIM 00pa3oM KHUCIOPO
nmonajaeT BHYTPh KJIETOK, TJI€ Yy4acTBYeT B TIpolleccax uX

KU3HECACATCIIBHOCTH.

Mexanuszm 603HUKHOGEHUSL OCMOMUYECKO20 OAGNEeHUs NOKA3AH HA PUCYHKE
(puc.25). Ecnu 6 cocyo, pazoenennulil nOIYRPOHULAEMOTL NEPE2OPOOKOU HATUMD 800y U
PACMEop Kakou-nubo conau, mo ypogenv pacmeopa HeCKOAbKO NOGLICUMCA, HAPYWIas
"3akon'' coodwaromuxca cocyoos. Qdvacuenue 3mozo ''napadoxca’’ ouenv npocmo. B
cocyoe A KoHyeHmpayus MoJaeKys1 conu 20pazoo evluie, uem 6 cocyoe B. 3amo 6 cocyoe B,
8blULe KOHUEHMPAUU MOTEKYIT 600bI.

Iloamomy monexynst conu, NOOYUHAACL 3AKOHY GbIPAGHUGANUA KOHUEHMPAUUIL
(3axon  ygeenuuenua  IHMPORUU),  HAYUHAIOM

npomankueamoca 6 cocyo B. A monexynvt 600vt u3
cocyoa B, noouumnsaace momy dice  3AKOMHY,
npomankuearomea é cocyo A, ¢ pesyromame uezo

603HUKAIOM 064 6CMPEYHBIX HOMOKA MOAEKY]l 600bl U
conu. Ho mak Kak mMoneKynst 6006l umelom menvuiue
pasmepul, Mo OHU J1ezye U Obicmpee nPoxXooam cK6o3b
RONYRpOHUUAEeMYI0  NepezopooKy U YposeHb
cuoxkocmu 6 cocyoe A cnauana nosviuiaemca. Yepes

Puec 25.

Kakoe-mo eépems, Koz20a KOHuyenmpauuu 6 cocyt)ax CPAGHAIOMCA, CDAGHAIOMCA U YPOBHU.
MpEI He 6y;[eM paccMaTpuBaTh BCE 3TH IIPOLECCHI, UX OYCHb
MHOI'0, OrpaHHYHUMCS TEM, YTO B pe3yJIbTaTe 3THUX MPOIECCOB, B
KJIETKaX, B BUAE ITOOOYHOIO MPOAYKTA MOJYYaETCsl YIVIEKUCIIBIN Ta3.
OH HayMHaeT HAKAIUTMBATHCS B KJIETKAX U TOYHO TAKUM K€ 00pa3om,
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C IIOMOIIbK0 OCMOTHUYECKOI'O JIABJIECHMS, BBIBOAUTCA U3 OpraHU3Ma B
aTMocdepy. AHAJIOTHYHBIE MPOLECCH MPOUCXOAIT U B JAPYIHX
OpraHax — eJyJAKe, IeYeHH, KUIICYHUKE. . .

Hpyrue, coaepxkaiuecs B BO31yXe rasbl, Tak )Ke IPOHUKAIOT B
KpOBb, HO €CIM OHM HE HCHOJIB3YIOTCI B  IpOILEccax
KU3HEJCATCIIBHOCTH, X KOHLEHTPALUs B KPOBU IPOCTO OCTAETCS
IOCTOSIHHOM. A Temepb MOmpodyeM pacCMOTPETh C TOYKH 3pEHHUs
BTOPOT0 Hayajla TEPMOJAMHAMUKN MEXaHU3M JIEHCTBUS UMMYHUTETA.
JU1s 5TOr0 HaM HY’KHO CHauasa BBIICHUTB, a YTO )K€ Takoe 00JIe3Hb, C
TOYKU 3pEHUs (U3UKU M TMOYEMY SIUAEMUU HOCST, B OCHOBHOM,
Ce30HHBIM Xxapakrep. ['punm, Hampumep, CBUPEICTBYET BCEraa B
Hayajie 3UMBbl. A rae e oOMUTarT BO3OYIUTENW TPUIINIa BECHOM U
netoM?

Mel HE CTaHeM 37eChb TOBTOPATH CKa3KM MEIMIIMHCKHUX
pabOTHHUKOB O 3JI0OBPEIHOCTU BUPYCOB, KOTOPbIE TOJIBKO U MEUTAIOT
3apa3uTh HaC KaKOH-HUOYAb APSHBIO, @ 00paTHUMCS HETIOCPEACTBEHHO
K ¢usuke. IlpuunHbl snuaeMuii, Mo Bce BHIUMOCTH, KPOIOTCS B
KaKHUX-TO TJI00AJbHBIX CE30HHBIX sBIEHUsAX. Camoe JIOTWYHOE, YTO
MOKHO TPEIIOJOXKUTh - 3TO OCEHHHUE JIMCTOMAJbl, HMEIOILIUE
riio0anbHble MacmTabbl. BeTep Tperuier BBICOXIIHNE JIMCThSI JIECHBIX
MacCcUBOB, 00JaMbIBae€T MX, IOJAHHUMAEeT B BO3AYX OIPOMHOE
KOJINYECTBO MUKPOYACTUL], OPTaHUYECKUX MOJIEKYJ U UX OOJIOMKOB U
pa3HOCUT Ha OOJIBIINE PACCTOSHUS.

Mpbl BIBIXaeM BO3AYyX HACBHIICHHBIH OOJIOMKaMH MOJIEKYI
PaCTUTEIBHOIO MPOMCXOKIEHUS, KOJINYECTBO BAPUAHTOB KOTOPBIX,
MOYET OIPEENIATHCS ACTPOHOMHUECKUMH IUppaMu. ITH 00JIOMKHU
MOJIEKYJI C TIOMOIIBIO ONMCAaHHOIO MEXaHM3Ma OCMOTHYECKOTrO
JABJICHHUS IPOHUKAIOT B KICTKM M HCHOJB3YIOTCA MMM, Kak
CTPOUTEIIBHBIN MaTepHall IPH JECJICHUN.

HyxHO 3amMeTuTh, YTO MPAKTHYECKH JHOOOH O0OJIOMOK
OpPraHMYeCKOll MOJEKy/bl, IONaB B JIETKME U OOBOJIAKUBASACH
OCIIKOBOM  CIW3bIO, HAXOAIICHCS  TaMm, TIpeBpaliaeTcs B
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"monmHONeHHBI  BUpyc"'. OOIOMKH MOJEKyJN, HE HMEIOIINe
MEXaHHU3MOB JICJICHHsI, HE Pa3MHOXKAIOTCA U HE MYTHUPYIOT, KaK Ham
ABTOPUTETHO 3aJIMBAIOT MEAUIIMHCKUE CBETUJIA.

Knerku, wucnosnp3yrommue 3TH  BHUPYCHI B KauecTBe
CTPOUTENILHOTO MaTepuana, Mo CyTH, CaMd MX U Pa3MHOXAlOT, B
pe3ylbTare 4ero TepsoT CIOCOOHOCTh y4acTBOBaTh B 3aMKHYTHIX
[UKIAX MOAJMEPKUBAIOIINX JIpyra TMpOIECCOB B OpraHu3Me,
BBITIA/IAI0T U3 HUX | norubarot. Hampumep, Takas crpaimrHas 601e3Hb
KaK pak, SBISETCS pe3yabTaTOM HCIHOJIB30BaHUS KJIETKAMH IS
NIEJICHUsT MOJICKYJIBl BEIIECTB, HA3bIBACMBIX KaHIIEPOTCHAMH, IMPHU
KOTOPOM JIOYEPHHE KJIETKU CTPOATCS U3 Oelka, OTIMYHOTO I10
MOJIEKYJISIPHOMY COCTaBY OT OeJika OpraHu3Ma.

Ecnu Takme KiIeTKM C H3MEHEHHBIM O€JIKOM CHOCOOHBI
UCIIONIb30BAaTh  OTXOJABl  JKM3HEACATEIbHOCTH POJHBIX  KIETOK
OpraHu3Ma, a KJIETKM OpraHu3Ma He CIIOCOOHBI HCIOJIb30BaTh UX
OTXOJIbI, TO KJIETKH C U3MEHEHHBIM O€JIKOM HAYWHAIOT HMHTEHCHUBHO
pasmHOXkaTbcsd. Ho He uMmest croCOOHOCTH BBIOJMHATH (DYHKITUH
POIHBIX KIIETOK OpraHW3Ma, OHM B KOHEYHOM HTOTE, 3aMEIIai0T B
OpraHe pojJHbIC KIETKH, HE 1aBasi UM Pa3MHOXKATbCS, YTO U IPUBOTUT
K CMEpTH OpraHu3Ma.

Knetku ¢ uM3MEHEHHBIM O€JIKOM B OpPraHM3ME BO3HHMKAIOT
MOCTOSIHHO, HO €CJIM OHU HECHOCOOHBI KOHKYPUPOBATh C POAHBIMH,
OHM OBICTPO MOTUOAIOT U B BUJE LIUIAKOB BBHIBOJAATCSA U3 OpraHU3Ma.
Orcroga 7nerko ciaenaTth BBIBOJA, 4YTO MPH yHoTpeOmeHuu Oolee
pa3HOO0pa3HO MUIIH, MBI HAMHOTO YBEJIMYMBAEM PUCK 3a00JIeBaHUS
pakom.

ITocmotpeB cratuctuky 3aboneBanus pakom B CCCP, rne
nuTaHue ObUIO JOBOJBHO OJHOOOpPA3HBIM U €CTECTBEHHBIM U B
Poccun, xorna mocie OTKPBITHS TpaHUI], Ha MPOJAOBOJIbCTBEHHBIN
PBIHOK XJIBIHYJI TOTOK HENPUBBIYHBIX SK30TUYECKUX MPOIYKTOB, MbI
YBUAMM, YTO IPOLEHT 3a00JIEBIINX PAKOM YBEITUUYMIICS B Pa3bl.

Tak kak y KaxXJIOTro 4eJloBeKa CTPYKTypa Oeika oOuYeHb

WHAWBUIyallbHA M HA 3e€MJIE eIlle He ObUIO IBYX JIFOJIeH C OIMHAKOBBIM
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0EIKOM, TO U BO3HUKHOBEHHE TAKHX KIETOK TOXKE MHIUBUAYAIBHO.
[TosToMy Kakoro-To OOIIETr0 YHHBEPCAIHHOIO JIEKAPCTBA OT paka, B
MPUHIINIIE, OBITH HE MOXKET.

W XOTs KJIETKU C N3BMEHEHHBIM OEJIKOM MOCTOSIHHO BOSHUKAIOT
B OpraHu3Me, y OOJIBIIMHCTBA JIIOJICH pak HE pa3BUBAETCI. A TeX,
KOMY "TIOBE3J10", mpupoaa 6€3KaJI0CTHO OTCEMBACT M CMEPTh B ATOM
ciy4yae, SBISIETCS  €IWHCTBEHHBIM  3alIUTHBIM  MEXaHU3MOM
IBOJIIOLIMH.

CoBpeMEHHBIE K€ JIEKapCTBa, HCIOJIb3YEMbIE IS JIEUEHUS
paka (xumrepamnusi), MO CYTH, SIBJISIIOTCA CUJIbHEUIIMMHU SJIaMU,
KOTOpbIe Oe3 pa3bopa yOMBaIOT KaK paKOBBIE, TAK H POJHBIC KIETKH U
MPaKTUYECKH HE MOMOTraroT. BpemeHHoe oOjerdeHne o0ycIOBICHO
JUIIb TEM, YTO PAKOBBIX KJIETOK HAMHOTO MEHBIIE, YeM POJIHBIX
KJIETOK OpraHu3Ma.

Menauku OOBIYHO JENST OYard BO3HUKHOBEHMS PaKOBBIX
OITyXOJIeH, Ha 3JI0KAQUYeCTBEHHBIC M JOOpOKaueCTBEHHBIC. XOTS Ha
CaMOoM JIeJIe TAaKOTO YETKOTO pa3/ieieHus: ObITh He MOXeT. Bo BcskoM
cilydae, OT paka "M3JIe4MBarOTCs" JUIIb €AUHMUIBI U 3TO TOBOPUT O
TOM, YTO OITyXOJIb OKa3aJIaCh HE COBCEM 3JI0KaUE€CTBEHHOI.

Korna nuarHoctupytot pak, oneparuio, Kak mpaBuio, JejaTh
YK€ MO3[JHO, TaK KaK O4ard paka pa3BUBAIOTCS HE BbI3bIBasi OOJIEBBIX
OILYIIEHUH, IOTOMY UTO SIBJIIOTCS, IO CYTH, 4acThio opranusma. 1
CMEpPTh HACTYMaeT OTTOro, YTO HOPMAJbHBIX KJIETOK Yy oOpraHa
MOPa)KEHHOT'O PAKOM, OCTAETCS CIUIIKOM MaJIO ¥ OH YK€ HE CITIOCOOEH
BBITIOJTHATH CBOM ()YHKITUH TIOTHOCTHI0. Takum o0pazom, JTst JIedeHUS
paka HUKOTr1a He Oy/IeT HaiIeHO KaKOTro-TO OOIIEero JeKapCcTBa.

Pak He 3apa3eH, 3TO Jaxke W He OOJIe3Hb, a CIEACTBUE
SBOJIIOIIMOHHOTO  mpomecca. M BemectBa,  cuuTaromuecs
KaHLIEPOTEHHBIMU JJIi OJTHOTO YEJIOBEKa, COBEPLICHHO Oe3BpEIHbI
JUISL IPYTOro, OpraHu3M KOTOPOIo MOCTPOEH U3 Apyroro Oenka... Pak
- 3TO TOT Cly4ail, KOrJa HPUPOJIHBIM MEXaHW3M HMMYHUTETA
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paboTaTh HE MOXET W MPHUPOJAA MPOCTO BOCIPOU3BOAUT OPTraHU3M
3aHOBO.

Tax uymo co30amb Kaxkoe-mo o0wee eKapcmeo om
960I0UUU, CKOPee 6Ce20 He NOJIYUUMCA.

Cam e MexaHW3M HMMYHUTETa, C(HOpMUpOBABIIUHCA B
pe3yabpTaTe cCMMOMO3a B TCUCHUH JUTUTEIILHON YBOJIIOIIMN M OCHOBAH
HAa UCKIIOYCHHH YYKEPOJIHBIX OEJIKOB W3 TMPOIECCOB JETICHUS.
Opranuyeckue  BEIIECTBA, BbIpadaThiBacMble B  MpoOIEccax
KU3ZHEACITEIIBHOCTH UYYKEPOAHBIX KJIETOK, MOMaBUIMX B KPOBB,
MPOHUKAIOT CKBO3b MEMOpaHbl KIETOK-KWIIEPOB OpraHm3Ma |
OCTaBIISIIOT 0€3 MHINK YYXKEPOJHbIE KIETKH, KOTOphIC, HE yMes
WCIIOJIB30BaTh OTXOABl POJHBIX KJIETOK OpraHUu3Ma, yMHPAT U
MOCTEIICHHO BBIBOASTCS M3 HEr0O B BUJIE IIJIAKOB.

Knerku-xumnepbl, TOpencTaBisIONIMEe COO00H  CTBOJIOBBIC
KJIETKH OpraHu3Ma, IIOCTaBIseMble B KpPOBb KOCTHBIM MO3TOM,
noTPeOIIsAiss OTXObI YY)KEPOJHBIX KIETOK, TEPEPOKITAIOTCI U TAKKE
BBIBOJSITCSL U3 OPTaHU3Ma B BUJIE LIUTAKOB.

Bce st mpomecchl MpOMCXOAST aBTOMATUYECKH, B CHITY
BTOPOTO Hayajia TEPMOJWHAMHUKH, HO BOT KakK B JETaNsAX PabOTarOT
9TH MEXaHW3MBbl CTUMYIISIWHU, YYCHBIC, TO-BHIAMUMOMY, paz0epyTcs
emie Heckopo. [loToMy 4YTO OHM TOCTOSHHO TIBITAIOTCS H3y4aTh
CJIC/ICTBHSI, COBEPIIICHHO HE TIOHUMas TIPUYMH BCEX ITUX SIBJICHHH.

buomoru, Harpumep, OYEHb JIF00AT BBIPOKCHHE
"BcacbiBaThcs". Y HHX BcachlBaeTCsl BCe, MHUILNA B JKEIyAKE U
KHIIIEYHUKE, BCACHIBAIOTCS JIEKAPCTBA B KPOBb, XOTS MIPUPOJIa TAKOTO
NOHATHS He 3HaeT. B mpupoje mpaBut 6ai Beera U30bITOK - H30BITOK
JABJICHUSA, KOHIIEHTpALMM, Temmeparypsl U T.1. Hukto Beap He
TOBOPUT, 4TO arMoc(epa BcachlBaeT BO3IYyX U3 MPOKOJIOTOrO Kojeca
aBTOMOOMJIS.

B3saTb, Hampumep, Takoe HM3BECTHOE BCEM CEpICYHUKAM,
JIEKapCTBO  KaK  HUTPOTJIMIIEPUH. MEIUKH  CYMTAIOT  €ro
COCYJIOPACIIUPSIONIUM CPEACTBOM, XOTS Ha CaMOM JIelie MEXaHU3M

€ro JAeMCTBUsI, COBEPILIEHHO Apyro. CTEHKU COCYAOB, COCTOSIINE U3
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COCIMHUTENIbHOW TKaHHW, HE MOTYT CaMH PaCUIUPSTHCS, TaK KaK HE
uMeroT MbI. [Ipu nonaganuy HUTPOTIIULIEPUHA B JKETYI0K UIIH MO
A3bIK, OH M3-32 PAa3HOCTH KOHIIEHTpAIMil, MPOTaIKUBAETCS
OCMOTHYECKHM JaBJICHHEM CKBO3b IMOJYIPOHUIAEMbIE CTEHKH
COCYZIOB B KPOBb.

Nmest Ooypliyt0 aCHMMMETPHIO T'PaBUTAIMOHHBIX TOJICH
MOJIEKYJI (3JIEKTPUUYECKUM 3aps]l), HUTPOTIULEPHUH JEIUTCS 3apsiiaMU
C IJIa3MOM KPOBH, B PE3YJIbTATE€ YEro y MOJEKYJI IUIa3Mbl TakK JKe
YBEJIUYUBACTCS ACUMMETPHS, YTO NPHUBOAUT K YMEHBIICHUIO CHJI
NPUTSKEHUST MEXAY HUMHU U, KaK CIEACTBUE K YBEIMYCHHUIO €€
TEKy4eCTH M HEOONBIIOMY MOBBIIICHUIO TEMIIEPATyphl, KOTOPOE
paccnabiseT CTeHKU KaluJuIIpoB.

KpoBb cranoButTcs Oojiee >KHUIKOW, a CTEHKH KalWJUIIPOB
Oojee TMJIACTUYHBIMU M CEpALly CTAHOBUTCS HaMHOTO Jierde
NpPOKAuyuBaTh €€ IO CETH KalmWUIIPOB KPOBEHOCHOM CHCTEMBI.
[Toxoxxumu cBOMCTBaMH, 00JIaAI0OT M HEKOTOPBIE IPYTHe BEILECTBa,
UCTIONIB3YIONINECS B MEIUIIMHE — aCITUPUH, (EHWINH, Bap(apuH.

[TonoOGHBIM ke 3PPEKTOM JIETKO OOBSCHIETCS MIHOBEHHOE
JIEVCTBUE TAKOTO 73, KaK [UaHuj Kaius. [[MaHuCThIN K uMeeT
ropa3Ji0 MEHbIIYI0 aCUMMETPHUIO IPABUTALIMOHHBIX TOJEH MOJEKYI,
YeM MOJIEKYJbl KPOBH, IMO3TOMY IMpU TOMaJaHUU B KpPOBb, OH
YMEHbIIIAET €€ aCUMMETPHUI0 HACTOJIbKO, YTO KPOBb 332 CUHTAHHBIE
CEeKyHJbl TIpeBpalaercss B BA3KYI0 KHAKOCTb, a KalWUISPbI
CY)KAIOTCSL M CEpAlle YK€ HE B COCTOSHUU MPOTOJKHYTh €€ IO
Kanmuuisipam.

Opranusm o4eHb OBICTPO, OYKBAJIBHO 32 HECKOJIBKO CEKYH],
norudaeT OT HeIOCTaTKa KUCIOPO/a, a BOBCE HE OT Mapajinya HEKOEro
JBIXaTEJIbHOTO LIEHTPA, KaK 3TO 00bACHAIOT Meuku. [IpumepHo Takue
K€ CBOMCTBA, HO ropa3/io ciiabee, UMEET U 3MEUHBIN ST, OJTHA Karljs
KOTOPOTO 3a HECKOJIBKO JIECATKOB MUHYT MpEBpAIlaeT CTakKaH KPOBU
B CTyAcHb. D(PGHEKTUBHBIM IMPOTUBOSIUEM B ITOM CIIydae MOT OBbI
OBITH TOT K€ HUTPONIMIIEPUH, HO OBICTPO PA3HECTH €ro II0
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OpraHu3My, H3-3a IOBBIIIEHHON BS3KOCTH KPOBH, CEpAIlE HE B
cocrosHuu. I[lmazma  kpoBu Cc  go0aBlIeHHEM  pacTBOpa
HUTPOTJIUIIEPUHA, BBITEKAET Yepe3 KamnOpoBaHHOE oTBepcTre Ha 30-
50 nmpomenToB ObicTpee, uYem 0Oe3 Hero. A  mgobaBiieHHE
HE3HAYMUTEIBHOTO KOJMYECTBAa IMAHWAQ, CHIDKAeT CKOPOCTh
BBITEKaHMs B 2-2,5 pa3a. B mpunnmmne, eciu 1ocTaTouyHO OBICTPO, B
TCUCHHUHU 4-5 MUHYT, IIOOKJIIFOYUTH OTpaBI/IBLHeFOCH IMUAaHUJIOM K
armmapary CepAle-JIerKue U BBEOS B KPOBb TOT XK€ HUTPOITIULIEPUH,
MpoKayaTh €€ o KPOBEHOCHOM CUCTEME, TO BIIOJIHE BO3MOXKHO CIIAaCTH
€MY XKHU3Hb...

17. O HEM3BEXKHOCTHU "
BEYHOCTH ’KU3HU

Kak 0v110 nokasano eviuie, 6mopoe HA4aio0 u NPUHUUN
603PACMANHUA  IHMPONUU  RPOCMO  00A3bIGAIOM  MAMEPUIO
HOCMOAHHO YCIIOMHCHAND C6OI0 CIMPYKIYPY, YHL0 Y)HCe CaMo no cede
npUEOOUmM K Heu30excHOCmu 803HUKHOGEHUA, MAK HA3blBAEMBIX,
"Jcueblx'' opzanuzmoe 6o eceneHHoll.

[MonTBepxaeHueM 3Toro (akra SBISETCS HATMYHE B IPHPOJIE
MHOX€ECTBa 00BEKTOB Pa3IMYHON CIOXKHOCTH, OT aTOMa BOJIOpOJA U
JI0 OTPOMHBIX OpPTaHWYECKHX MOJIeKyJd. B mporuBHOM ciyyae,
OBOJIIOLIMSL  BCENIEHHOW ObUTa OBl HEBO3MOXHA. KMEHHO OTH
ME/JICHHBIE ¥ HEMPEPHIBHBIC YCIOKHEHUS TPUBETH K IOSBICHUIO
BBICOKOMOJICKYJISIPHBIX OEITKOBBIX COCIUHEHH, a BIIOCIEICTBUU U K
00pa30BaHUIO CIOKHEUITUX OUOIOTUYECKUX OPraHU3MOB, KOTOPHIE
MBI Ha3bIBaeM KHBBIMHU.

Yyensie u Qurocodbl HACOUMHSIIM MacCy pa3IMYHBIX
OTIpEeNIeIICHUH TOHSATHUS JKU3HU, OJTHAKO HU OJHO U3 HHUX HE MOXKET
CIIY’)KUTh OTPAKEHHEM PEaTbHOCTH, MIOTOMY YTO MPOBECTH T'PAHUILY
MEXy )KHBBIM M HEKUBBIM TaK K€ HEBO3MOXHO, KaK HEBO3MOXKHO
OTJICIUTh TPOBOJHWKU OT JOUAJICKTPUKOB. ['paHuWIa 3Ta BechMma
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yCIIOBHA U €€ MOXKHO MPOBECTH TIJI€ YrOJHO, B 3aBUCHMOCTH OT
MPHUHSITHIX KPUTEPUEB ONPEICIICHUS KUBOTO.

Kuznu ¢ o00viunom nonumanuu, 6 npupooe 6000uie He
cyuiecmeyem — 3IMoO NPOCHO RPOU3BOTIbHO 63AMBLIL, YC108HLLI
YPOGEHb OPZAHU3AUUU WU CTIOHCHOCHU CHPYKIYPbl Mamepuu.
Ilomomy umo nrwbas, oOaxce makas 6blCOKOOP2AHU3OBAHHAA
Mamepus KaKk M032, COCmoum u3 00blunwix ''mepmevix'' amomos u
MOoneKyn.

A, crnemoBaTenbHO, HE CYIIECTBYeT H CMEPTH, Kak
(GU3MUeCcKOro YHUUTOKEHUS HeKor "»kuBoi" mMarepun. CMepTh — 3TO
Takas jK€ HEOThEeMJieMas COCTaBHAas 4YacThb IMpOIecca 3BOJIOIUU
MaTepuH, KaK U )KM3Hb. DTO OCTAaHOBKA B3aUMOCBSI3aHHBIX U B3aUMHO
MOJEPKUBAIOIIUX APYT Ipyra MpoIecCOB B OpraHU3Me, B pe3ysibTaTe
HEn30€XKHOTO HAKOIUIEHHUsSI OLIMOOK B MEXaHH3ME JEJICHHS KIETOK
WM uX ¢uzndeckoro uzHoca (crapenus). CMEpTh OT CTaApOCTH — 3TO,
M0 CYTH, CMEPThH OT BSUIOTEKYIIIErO paKa BCEX OPTaHOB.

besrpamoTHbIe 3asBICHHUS HEKOTOPBIX YYEHBIX O TOM, 4YTO
KU3Hb, SKOOBI, HE TOJYUHSETCS BTOPOMY Hayally M HAET C
yOBIBAaHUEM JHTPOIMHU, HE UMEIOT O]l CO00M abCONMIOTHO HUKAKHX
OCHOBaHUH, TaK KaK TaKhe MPOLECChl HEBO3MOXKHBI B PUHITUIIE.

Henonumanue cyTtu npoiiecca 3BOIIOIUN MaTEPUU, IPUBETIO K
COUYMHEHUIO TUIIOTE3 CITy4yailHOM BO3HUKHOBEHUH OEIKOBBIX MOJIEKYJ
B pe3ylbTaTre MEKTPUUECKUX Pa3psioB B arMocdepe. XOoTs pa3psiabl
U UTpalid KaKyl-TO OMPEIEICHHYIO POJIb B CHHTE3€ OPTaHHUYECKUX
BEIIIECTB, HO OHU OBLIH OJJHUMU U3 MHOTOYHMCIIEHHBIX OJIArOTPUSTHBIX
(dakTOpoB, OO0JEryaromux OSTOT 3aKOHOMEPHBIH M HEU30eKHBIN
IpoLecc.

EcrecTBEeHHO, YTO CHHTE3 OpPraHUYECKUX COCAUHEHMI
HaubOosee MHTEHCHBHO MPOTEKal HMMEHHO B TEIUIBIX U BIIAXKHBIX
MECTHOCTSIX, TPONMHYECKUX U CYyOTpPONMUYECKUX oOyiacTeil 3eMHOTO
nrapa, riae o0pa3oBajuCh OJArONpHUsITHBIE TeMIIepaTypHbIE YCIOBUS,
OTKYJla ¥ Hayajia pacrpoCTPaHAThCS 3Ta caMasi ' JKU3Hb .
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Axanemuk Anekcannp OmapuH emie B MATHUACCATHIX TOJax
OPOILJIOr0 BEKa TMOMBITANCS AKCHEPUMEHTAIbHO MOATBEPIUTH
TEOPUI0 BO3HUKHOBEHMS >KM3HM M B MPHUHIIMIIE, €My 3TO yJaloCh.
XOTsl BOCHPOM3BECTH TOJHOCTBIO ATOT TPOILECC, 3aHSABIIUN Y
MPUPOJIBI KOJIOCCAIBHOE KOJUYECTBO BPEMEHH — COTHHU MHJLIMOHOB
JIeT, PaKTUYECKH HEBO3ZMOXKHO.

Tak ke Kak HEBO3MOXHO, BOCIPOM3BECTH IIPOLECC
BHYTPUYTPOOHOTO pPa3BUTHsI OpraHU3Ma 3a COTYIO HJIM THICIYHYIO
nodro cekyHawsl. W eme omgHOo Oonbinoe 3abmyxaeHue OHOJIOroB,
COCTOUT B TOM, YTO MHOTHE M3 HHUX CUMTAIOT MPOLECC 3BOJIOLUU
KHU3HH M10CIIEI0BATEIbHBIM.

To ectb, Mo ux MHeHUIO, (pOopMHpPOBaAHUE PA3ITUYHBIX BUJIOB
OpraHU3MOB  IPOUCXOJWIO  TOCJIENOBaTeNIbHO, OT  CaMbIX
NPUMHUTHUBHBIX CYIIECTB, CKaXKeM, uepBel U 10 miekonuraomux. Ho
MaJIC€OHTOJIOTHYECKasl JIETOMKICh TOBOPUT COBEPILIEHHO O Apyrom. Bee
BUJIBI )KUBBIX CYIIECTB — 3TO CAMOCTOSITEIbHBIC MApaJlIC/IbHbIE BETBH,
NOSBUBIIMECS HA 3emile, M0 T€OJOTHYECKUM MEpKaM MPaKTHUYECKU
OJTHOBPEMEHHO, C OYE€Hb HEOOJBIIUM Pa3phIBOM, OITOMY HHUKAKHX
IPOMEXYTOUHBIX 3BEHbEB B MPHPOJIE HUKOTJA HE CYIIECTBOBAIO U
CYIIECTBOBATh HE MOTJIO.

[Iporuecc 3BOIOLMHN, KOHEYHO e MPOUCXOIUT U B HACTOsIILIEe
BpeMsi, HO HaOJ0JaTh €ro, B CHUJIY CKOPOTEYHOCTHU YEJIOBEUECKOM
"JKU3HU", HEBO3MOXHO. bojee TOro, mpomnoBeayeMblil yYEHBIMU
IOPUHLMI - "BBDKMBAET CWJIBHEHIIMH', IPUPOION HE MCHOIB3YETCS.
[Ipupoga pyKOBOJACTBYETCS COBEPIICHHO HWHBIM TNPUHIMIIOM — a
UMEHHO - "morubaer cinabedmuii", B IPOTHMBHOM CIIy4ae YeJIOBEK
pa3yMHBI HUKOT[a OBl HE MOSIBUIICS.

[Ipu BHENIHEM CXO/ICTBE 3TUX MPUHLIUIIOB, OHU 110 CBOEH CYTH,
KapAMHAIBHO pa3iuyaloTcs. Tak ke Kak, Hampumep ¢ammsMm U
KOMMYHH3M, KOTOpbIE HEJAJIEKHe MOJUTHKU U OObIBATENIM CUUTAIOT
SBJICHUSIMU OHOTO Topsiaka. OAHAKO CyTh X TaK K€ JUaMeTPalIbHO
IPOTUBOMNOJOXKHA. Damu3M  XapaKTepU3yeTrcss YHUUYTOKEHUEM

OoJbIICH YacTH HaceleHUs, UII KOM(DOPTHOTO MPOKUBAHUS KYUKU
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HanbOoJee aTyHbIX M MPUMUTHUBHBIX HHIWBUIYYMOB, BIAQJCIOIINX
pecypcamu rocyaapcraa.

Jlis KOMMyHH3Ma, a TOYHEE €ro CTaHOBJICHUS, XapaKTEpPHO
VHUUYTOXXEHHWE WA  U30JSIIMS  WHIUBUAYYMOB,  CIIEIYIOIIUX
MPEUMYIIECTBEHHO JKUBOTHBIM HWHCTHUHKTaM, CIYyXKallUM CBOEH
QIYHOCTU M TPEMSITCTBYIOUIMM  pa3BUTHIO  o0miecTBa U
NapasuTHPYIOMKUX Ha HeM. UTO B 00IIEM-TO, XapaKTEPHO HE TOJIHKO
JUIE KOMMYHUCTHYECKOTO, HO U JUIS JII0OOT0, TI0CTaTOYHO Pa3yMHOTO
coo01ecTBa, (P YHKIIMOHUPYIOIIETO 1O MPUHITUITY )KUBOTO OpraHU3Ma.
Benp mo0oii KMBOW OpraHm3M BCerza CTapaeTcs YHUUYTOXHUTH
Napa3uToB, KUBYIIHX 3a €ro cueT. lHaue OHM YHUYTOXKAT €ro.

BosBpamiasich Kk mpoieccy 3BOJIOLHUH, MOXHO YTBEP)KIaTh,
YTO 3TO OTFPOMHOE MHOMKECTBO MapajuIeNbHBIX IPOLIECCOB
YCIIOKHEHUS CTPYKTYPBl MaTEPUH, KOTOPHIE COBEPIIEHHO HCKITIOYAIOT
U3 HEro Takoe MOHSTHE KaK BEPOSTHOCTh, HA KOTOPYIO OYEHb JHOOST
CCBhUIATHCS IPOTUBHUKY 3BOJIIOLIUOHHON Teopuu JlapBuHa.

[Tpuposae BooOI1IIE HE3HAKOMO MOHATUE BEPOSTHOCTH, IO3ITOMY
BCC  B3aUMOACWUCTBUS B HEH  OJHO3HAYHO  OOYCIIOBIICHBI
€AMHCTBEHHBIM IIPUHLIUIIOM — M OPbIM HAYUAIOM MEPMOOUHAMUKU.
YenoBek HUKOTJA HE MPOUCXOAUI OT 00€3bsHBI U NMTULIBI, HECMOTPS
Ha CXOXECThb IPOLIECCOB PAa3MHOXKEHHs, HE MOTJM MPOU30UTH OT
3eMHOBOJIHBIX. ['eHuit [lapBuHa MOHSIT 1 0OBICHUIT OOIINI MEXaHU3M
BO3HMKHOBEHMSI M 3aKpEIUICHUS 'TOJE3HbIX' HW  OTCEHBAHUS
"BpeHbIX " IPU3HAKOB.

Ho nporecc npoucxoxaeHus: BUAOB UMEET MEXAHU3M, OUEHb
CXOXKHUM €  MEXaHW3MOM  CIEUHUANM3AlMU  KIETOK TP
BHYTpUYTpOOHOM pa3BuTuu 1miona. OH ompenensercs He TOJIbKO
CBOMCTBaMH KJIETOK, a B OOJBIICH CTENEHW CTPOCHUEM OeiKa |
YCIOBUSMHU CpE€libl, B KOTOpPOM OHM pa3BuBaroTcs. Bo Bcex 3Tux
ciIy4asx padoTaroT MPOCThie (PU3HUECKUE 3aKOHOMEPHOCTH U YTOOBI
pazo0paThCsi B 9TOM, YK€ HEIOCTATOYHO OBITH OHMOJIOrOM, a HY>KHO
ObITH emie u ¢uzukoM. Ho moka Hayka paszeieHa Ha 000COOJICHHBIC
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TUCITUIIMHBI, TOHATH 3TO OyAeT MPaKTUYeCKH HEBO3MOXHO. BoT
TaKOW XapaKTEPHBINA IIpUMED.

VY4yeHble MO HeOOpPa3yMEHHIO, OOYCIOBIEHHOMY pa3BUTHEM
WH()OPMAITMOHHBIX KOMITBIOTEPHBIX TEXHOJOTUM, yOemuau ceos, 1a u
BCEX OCTaJbHBIX B TOM, uTo B Mosekyne JIHK, skoOwl, 3ammcana
uH(pOpMalKg O CTPOCHUH BCETO OpPTraHM3Ma, BIUIOTH 10 OTAEIbHOTO
BOJIOCKA U Pa33BOHIIIA HA BECh MHUP O pacHim(poBKe MPOrpaMMHOMI
3aMiCH TEHOTHIIA YEeJIOBEKa, JIETKOMBICICHHO o0emas co3/aTh
BBICOKO9()(hEeKTHBHBIE JIEKAPCTBA OT JIIOOBIX OOJIe3HEH.

K coxanenuro y mpupoabl HET MPOTPAMMHCTOB M MAJO KTO
3HAET, YTO TO, YTO HA3BIBACTCS TEHOTUIIOM YEIIOBEKA, TPAKTUICCKH HE
OTJIMYAETCS OT TeHOTUIIAa OOBIYHOTO YepBs. TeMm Oosiee uTo /i 3aucu
TAKOro0 KOJMYeCTBAa HWHGOPMAIMU TOHAT00MICS Obl HOCHTENh BO
MHOT0 pa3 MPEeBBILIAIONINI pa3Mephl YeTI0BEKa.

[TosTomy B peanibHOCTH MoJiekyna JIHK mpencrasmsier coboit
BCEr0 JMIIb O€nKoBYlO (opMmy ans "IITAaMIOBKH' MOJIEKYJIbI
MPOTEUHA, U3 KOTOPOTO CTPOUTCS OpraHu3M. JTa opMa COCTOUT U3
MaTEpPUHCKOH U OTLIOBCKOH "TOJIOBMHOK "' ¥ IOATOMY MOJIEKYJIa Oerka,
"oTmITaMIIOBaHHAas" B HEW, UMEET MHOKECTBO CXOJIHBIX CBOMCTB, KaK
C MaTepUHCKUM OeJKOM, Tak U ¢ OoTHoBcKkUM. Ho, HEcMOTps Ha 37O,
HU C T€M, HU C JPYTUM OEJIOK IJ10/1a HECOBMECTHM.

Monekyna mpoTenHa COACPKUT B ceOe 00Jiee THICSYN aTOMOB,
a KOJIMYECTBO BapHAaHTOB pACIOJIOXKEHHUS aTOMOB B MOJIEKYJE
MpOTEWHA HACTOJIBKO OTPOMHO, YTO Ha 3eMJjie, 3a BCIO HCTOPHIO
ABOJIIOIIMKA OPTAaHWYECKON "KHU3HU", HE MOIJIO OBITh JIBYX >KHBBIX
CYIIECTB C OAMHAKOBBIMU MOJIEKyNIamMu Oenka. M [yt MeTuIuHbL 3TO
pazHooOpa3ue OENKOB SBJISIETCS JTOCTATOYHO OOJBIION MpoOIeMoin
MpU Mepecajke OpraHoB, M3-3a UX HecoBMecTUMOcTH. Ho ¢ apyroit
CTOPOHBI 3Ta HECOBMECTUMOCTH SIBJIIETCS OCHOBOW MeXaHHM3Ma
UMMYHHTETA.

CyTtb npoOaemMbl HECOBMECTUMOCTH 3aKJIIOYAETCSI B TOM, UTO
NepecakeHHBIM OpraH, CHOPMHPOBAHHBIA MOJIEKYJaMU APYTroro

66.]11(3., B OpraHu3amMc peHUIIMCHTA HC CMOXCT HOPMAJIbHO
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¢ynkunonnposats. OH HE CMOXKET y4acTBOBATh B CUMOMO3€, TOTOMY
YTO MPOAYKTHI >KU3HEACATEIBHOCTH €ro KIETOK, POJHBbIE KIETKH
OpraHM3Ma peluNHeHTa HCMIOoJIb30BaTh HE CMOTYT, a cam
NepecaXeHHbIH OpraH Tak K€ HE CMOXKET HCIOJb30BaTh OTXOJbI
KU3ZHEJEATEIbHOCTH POAHBIX KJIETOK OpraHu3Ma. A ciel0oBaTelIbHO
KJIETKHU MePECakeHHOT0 OpraHa He CMOTYT HOPMaJIbHO Pa3MHOKaThCs
Y OH MOCTETIEHHO OTOMpET.

Bor mosToMy nerde Bcero NpPHIKUBAIOTCS OPTaHbl OJNM3KUX
POJICTBEHHUKOB, KaK Hanboyiee COBMAAAIOIINE MO CTPYKType Oernka.
Ho Bce paBHO mpuxoauTcs ymoTpeOisTh Mperaparhl, CHIKAIOIIUE
HECOBMECTUMOCTb, CO3/aHHBIC KPOMOTIUBBIM TPYIOM MEIHUKOB U
OMOJIOTOB, TIO CYyTH METOJIOM "Hay4HOT0" ThIKa. DTO, TaK Ha3bIBAEMbIC
AHTUOMOTHKHU, MEXaHU3M JEHCTBUSI KOTOPHIX OMOJIOraM MPakTUYeCKU
HEU3BECTEH, MTOTOMY YTO OH JIEKHUT HE B IJIOCKOCTU OHOJIOTHH, a
cKopee B 007acTi (PU3UKH. ..

Kak yxxe ObUTO CKa3aHO BHINIE, pa3BUTHE OpPraHU3Ma, U HE
TOJILKO  BHYTPUYTPOOHOE, TIOMYMHEHO MPOCTHIM  (PUINYECKUM
3aKOHAM U 00YCIIOBJICHO CBOMCTBaMH Cpefibl, B KOTOPOU MPOUCXOIUT
npoiiecc ero pazsutus. OmnucaTb 3TOT MPOLECC, HA KOTOPBIA Yy
MPUPO/IBI YIIUIO OTPOMHOE KOJIMYECTBO BpEMEHH B HEOOBIION padboTe
HEBO3MOXHO. HO MOHATH 0O1IMI1 IPUHIUI HECIO0XKHO, TEM OoJiee UTo
MPUPO/Ia HEU3MEHHO MOBTOPSIET €T0 MPU BHYTPUYTPOOHOM Pa3BUTUHU
Ka)KZI0r0 HOBOT'O OpraHu3Ma.

Haynem ¢ TOro, 4ro MarepumHCKass U OTLOBCKas IOJIOBbIC
KIIETKHA, HE CIOCOOHBIE K JENCHHUIO, COSAUMHUBIINCH, OOpa3yroT
KIIETKY, OO0JIATalonIyl0 TaKOW CHOCOOHOCTBIO M KOTOPYIO YYCHBIE
Ha3bIBAIOT CTBOJIOBOW. [IuTanue oHa moilydaer udepe3 IUIALEHTY, K
KOTOpPOW  TIpUKpEIieHa ©  KOTopas  MPEACTaBIIET  COOOM
MOJIYTIPOHUIIAEMYIO 000JIOUKY, TMPENATCTBYIONIYIO CMEIIMBAaHHUIO
KpOBHM IUIOZA M KPOBH MaTepu, HO TMO3BOJISAIOLIYIO KHUCIOPOLY M
IpYr'UM BellecTBaM OeCHpensTCTBEHHO NpPOHUKATh 4yepe3 Hee U3
KpPOBH MaTepH B KPOBb ILJI0JA.
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[To Mepe yBenwueHUs KOJIWYECTBA KIETOK B pE3yJbTare
JEJICHUs, KJICTKU HaXOsIuecs Ha nepudeprun BAaTU OT TUIALEHTHI,
MOJTy4alOT MEHbBIIIE MUTATENbHBIX BEIIECTB U BBIHY)KJIEHBI YACTHYHO
UCIIOJIb30BaTh OTXO/IbI JICJIEHUS COCETHUX KJIETOK, KOHTAKTUPYIOIIHUX
HEIMOCPEICTBEHHO C IUIaleHTOH. UYTO, COOCTBEHHO W TPUBOIUT K
BO3HUKHOBEHHUIO MEX1Y HUMH TaKOTO SBJICHUS, KaK CUMOUO3.

Jloka3aTenbCcTBOM TOTO, YTO CIENHATU3alUs KIETOK U
dbopMupoBaHue opraHu3mMa OOYCIOBICHO HE KakKOW-TO TaMm
Muduueckoi "mporpammuoii 3anuceio” B JIHK, MoxeT ciy>kuTh TOT
dakT, 4TO y ONHHUX M TEX K€ POJIUTEICH MOTYT POXKIATHCS Kak
"HOpManbHbIE" €T, TaK U JETH C Pa3IMUHBIMHU OTKIOHEHUSIMHU.

DTa CTBOJIOBAs KJIETKA, TI0 CYTH MPEACTABISAET COO0H MOUKY,
noI00HYI0 TOYKaM JiepeBbeB. Ho B OTIIMYMM OT MOYeK pacTeHul, oHa
MOJKET Pa3BUBATHCS TOJIBKO BO BHYTPEHHEH cpejie Opranus3ma, Tak Kak
TpeOyeT g pa3BUTUS OYEHb CHeHU(UYECKOro MNUTaHHUSI. OTO
cnenuduieckoe MUTAaHUE  TPEJICTABISAIOT  COOOI OTXO/bI
JESTEIIbHOCTH KJIETOK MAaTEPUHCKOTO OpraHu3Ma, IUPKYIUPYIOIIUE B
KPOBEHOCHOM CUCTEME.

Ora moYyka TaK >K€ Kak W TMOYKa pacTeHWil crmocoOHa
pa3BHUBaTHCS B Cpelie MAaTKU JPYroro opraHu3Mma, HO TOJbKO OYEHb
OJIM3KOIO BUIA.

Jloka3aTenbCTBOM 3TOrO SIBISETCS W TO, YTO MNTHULBI U
OCOOEHHO pBIOBI TPOJCNIBIBAIOT OTPOMHBIH MyTh K MECTYy
OTKJIAJILIBAHMSI UKPBI K BOCIIPOM3BOJICTBA TIOTOMCTBA. DTa MPUBHIYKA
Tak ke copMHUpPOBaIach MHOTOJIETHUM IPOILIECCOM 3BOJIOIUHU IO
Mepe pacimpeHus apeana oouranus. M oHa coxpaHseTcs, TOTOMY UTO
SIBJISIETCSI TAPAHTOM CTaOMIILHOCTH BU/IA.

[loaToMy mpu pe3KOM H3MEHEHUU YCJIOBHSI OOWTaHUS U
COOTBETCTBEHHO MUTAHUS, TPOLIECC IBOJIIOLINU PE3KO aKTUBU3UPYETCS
Y BO3HMKAET MHO>KECTBO MYTallui, MPUBOJAAIIMX KaK CJIEICTBUE U K
HOBBIM BHUaM OOJIE3HEN.

Ecnu Obl Hekas reHeTHueckas MporpaMMa pa3BUTHS Oblia

"sanucana” B JIHK xmerku, TO cymectBoBana Obl peajbHas
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BO3MOXXHOCTh BBIPAIIMBAaTh OHMOJOTMYECKHE OPraHU3Mbl U3 €ro
€IMHCTBEHHON KJIETKHM, B TNPOOMpPKE ¢ mUTaTeabHOW cpemoi. U
MOTOMCTBO, BBIPALIEHHOE U3 OJMHAKOBBIX KIJIETOK, OBUIO ObI
a0COIOTHO MIEHTUYHBIM, HO B PEAIbHOCTH Jake OJIM3HELbBI UMEIOT
3aMETHBIEC OTJINYUA JPYT OT Apyra.

W Takue opraHu3mbl ObUTHM OBl JIMIIEHBI BO3MOXHOCTHU
MyTalMil W JAJIbHEWIIEro pa3BUTHUS M  COBEPLICHCTBOBAHUS.
EctecTBeHHO, uTO M3MeHss kakue-1o ydactku JJHK knetku, MoxHO
BJIMSTH Ha CTPOCHHE MOJICKYJBI O€TKa MONyJYarolerocsi OpraHu3ma,
OJHAKO TAaKOE€ CJENOE BMEIIATEIIbCTBO MOXET TMPUBECTU K
HETPUSATHBIM JJIs YEJIOBEKa MOCIIEICTBUSIM.

Beov npupooa oOe3rncanocmno omceueaem HeyoauHvle
KOMOUHauuu yxce Ha HAYAIbLHOM Imane.

[Ipo1e Bcero npocnenuTs npolece Cueuaiu3ainn KJIETOK Ha
npuMmepe ¢ pacteHusmu. Cems 1000ro pacteHus, nomajaas BO
BIIAXHYIO Cpeny, IpopactaeT. To €CTh €ro KIETKM HaYMHAIT
NENUTHCS, 00pa3ysl POCTOK, Pa3BUBAIOLIUICS, B OTIUYHUU OT KICTKU
JKUBOTHOTO T10J] BO3/ICICTBUEM BHEIIHEN CPEBI.

Ecimu 6p1 B JIHK kieroxk Haxoauiack HeKas HporpaMma
pa3BUTHS, TO JIepeBbS OAHONW MOPOABI ObUIM OBl COBEPUICHHO
OJIMHAKOBbIE IO cTpoeHnt0. OHU UMenu Obl OAMHAKOBOE KOJIMYECTBO
BETOK, UX KOH(QUTYpalHIO U IJIOTHOCTh. OJJHAKO BHEIIHUE YCIIOBHS
BHOCSIT CBOM KOPPEKTHUBBI.

Krnerku, Haxopsmuecs Ha nepudepuu, MOTydaroT MEHbIIE
MUTATEIbHBIX BEUIECTB M UM MNPUXOJUTCS MCIOJIb30BaTh OTXOJIbI
JKA3HENIEATENBHOCTU CEPALICBUHHBIX KIJIETOK, II03TOMY OHU MEHbIIIE
o pa3MepaM 1 00pa3yroT OoJiee IIIOTHYIO IpeBecHHy. MUHUMAaIbHOE
KOJIMYECTBO IMUTATEIbHBIX BEUIECTB IOJIYYalOT KIETKH HAPYKHOIO
CJ1051, KOHTAKTUPYIOIIHE C BO3TYXOM.

OHU COXHYT M OTMHpPAIOT, oOpasys kopy. Kpome Toro
pa3nuus B OCBEIIEHMM NPHUBOJUT K TOMY, YTO C OCBELIECHHOH
CTOPOHBI YBEJIIMYUBACTCS KOJIMYECTBO BETOK. MI30BITOK MUTATEIBHBIX
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BCIICCTB W BJIarnk B CCPALCBUHC MPHUBOJUT K TOMY UYTO B Heu
HAYUHAOT Pa3sBUBATLCA APYTrueC, MOMAaBIIMEC TyAda MapasUTUPYIOMIHC
OpraHM3MBbl, pa3juuHble OakTepud U  IUIECHEBbIE TPHOKH,
PUBOJAIINE K THOENN AepeBa.

[TpumepHO Tak ke oOpa3yeTcst M KOXKa Y )KUBOTHBIX. DTO CIION
OTMEPIINX U 3aCOXIIHNX KJIETOK, KOTOPBINA MpeAoXpaHseT rIyOUHHbIE
KIJIETKU OT BBICBIXAaHHSA U FI/I6GJII/I. OXUBUTDL ATH KJIETKH KAKHUMH-TO
KpeMaMHl WJIH Ma3siMd HEBO3MOXKHO. Jla 3TO HE HYKHO U OIAaCHO.
Knerku, He 3au1uiieHHbIE KOXKEH, TerKO OBPEXKIAI0TCS U CTAHOBSITCS

NUINEH pa3IMyHbIX, JETKO MPOHUKAIOIINX B HUX OaKTEPHiA. ..
Hekosk

Kak yxe ObLIO CKa3aHO BBINIE, C TOYKU 3PCHHS HACTOSIIEH
TEOpUH, "KU3HB" - 3TO YHUCTO OBITOBOE WU PEIUTHO3HOE IMOHSTHE,
00YCJIOBIICHHOE APEMYYUM 3a0IyKJACHHEM, YTO B MaTepUaIbHOM
TeJIe YEeJIOBEKA MJIU KUBOTHOTO CYIIECTBYET HEYTO HEMAaTepHUaIIbHOE,
KOTOPOE U JENAET €ro "KUBbIM".

Ha camom e pene, >XMBOM OpraHu3sM — O3TO IPOCTO
OMOJIOTHYECKUN MEXaHU3M, CJIIOKUBIITUNCS B PE3YIIbTATE NITUTEIBLHON
HBOJIIOIIMA MAaTEPUH, B KOTOPOM C(HOPMHUPOBAIUCH U JICHCTBYIOT
MHOECTBO aBTOMATHUYCCKUX, B3aMMOCOIJIaCOBAaHHBIX n
MOJJICPKUBAIOIIUX  JIPYr Jpyra MpPOLECCOB, MOMAYMHSIONINXCS
MPOCTOMY U €AMHCTBEHHOMY (PM3NYECKOMY 3aKOHY — BTOPOMY Ha4ay
TepMOJMHAMUKHU. W HU4Yero ">KUBOro" B HEM HE COACPIKUTCSI.

Ero BmomHe MOXXHO CpaBHUTH, HaNpuMeEp, C pabOTArONIUM
JIBUTATEJIEM  BHYTPEHHETO  CrOpaHusi, B  KOTOPOM  TaKXe
OCYIIECTBIISIIOTCSI  TaKME  B3aMMOCBS3aHHBIC  ABTOMATHYECKHE
MpollecChl, Kak IoJaya TOpPIOYEro, CMEIIMBAHUE €ro BO3IAYXOM,
cKaTUe B UWIMHApPAX, MOKUTAHUE CMECH B HYXHBIA MOMEHT,
CHHXPOHHOE OTKpBIBAaHUE M 3aKpbITHE KIJAMAHOB M Tak jganee. U
MO3TOMY pPaOOTAIOUIMI JBUTaTeNb, KakOW-HHOYIb MEepPBOOBITHBIN
JIUKapb C OCTPOBOB TyamoOTy, BIIOJHE €CTECTBEHHO MOXXET CUHTATh
JKMBBIM.
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Tem Oosiee, 4uTO0 OOBEAMHHUB €ro ¢ HE(PTSIHON BBIIIKOH,
HEe()TENEPETOHHBIM  almaparoM W aBTO3AMPABIIHMKOM, MOXKHO
3aCTaBUTh €ro paboTaTh aBTOMATHYECKH, 0€3 ydacTHs 4eJIOBeKa, 10
TEX MOp, MOKA OH HE M3HOCUTCA U 3arjoxHeT. To ectb ymper. To xe
caMo€ TPOUCXOAWT M C JIIOObIM opranu3MoM. COOW OAHOTO WIH
HECKOJBKMX  MPOIECCOB,  HApylaeT WX  COTrJIaCOBAaHHOCT,
OTTOYCHHYI0 MHJUTHOHAMHU JIET SBOJIIONHMH U, B KOHEYHOM HTOTE
OPUBOJUT K OCTAaHOBKE BCEX TIPOIECCOB, MPOUCXOISAIIMX B
OpraHu3Me.

[IpaBma nBuUraTens JETKO OTPEMOHTHPOBATH, IOCTATOYHO
3aMEHHMTh KaKHe-TO JETald WM IOYUCTUTh KOHTAKThl, YTO C
OCTaHOBUMBIITUMCSI OPTaHU3MOM He Bcera nojydaercs. [loromy uTto B
OMOJIOTMYECKOM OpTraHU3Me, TTIOUTH Cpa3y K€ HaUMHAIOT Ipeod1aiaTh
JIpyTUe TPOLIECChl CHHTE3A, JETAI0IINe peaHUMAITI0 HEBO3MOKHOM.

Teno yenoBeka, Tak ke Kak U JII0OOTO APYroro XUBOTHOTO, 11O
CYTH, MPEJICTaBIsET COO0N COOOIIECTBO, HAXOMSAIIMXCS B CUMOUO3E
MHOKECTBA MHOTOKJIETOUYHBIX OPraHu3MOB (OpPraHoB), KOTOpHIE
00BEAMHUBIIKCH B MPOIIECCE HBOIIOIMH, PA3BUBAIUCH COBMECTHO U
HABCErla MOTEPSUTA CaMOCTOATEIbHOCTh. [l0 cyTH, 3TO peanmu3aius
TOTO K€ CaMOro NPHWHIUIA CUHMmMe3d, TOJIbKO Ha 0o0Jiee BBICOKOM
YpOBHE OpTraHHU3allud MaTePHUH.

Cam MexaHM3M ACHCTBUS CHMOMO3a JOCTAaTOYHO MPOCT ISt
noHuMaHus. J[Ba WM HECKOJbKO MHOTOKJIETOYHBIX OPraHHU3MOB,
CBSI3aHHBIX CHMOMO30M, HCIIONB3YIOT OONBIIYI0 YacTh MPOIYKTOB
KUZHEJEATEIILHOCTH OPYT Apyra (OTXObI WK MPOCTO AEPHMO), KaK
CTPOUTENbHBIN Marepuan ais cebs, 4TO B UTOre NPUBOIUT K
YMEHBIIICHHUIO TOTPEONCHUSI MU U DHEPTUH W3 OKpYyKaroleh
cpenpl. WM 49TO, COOTBETCTBEHHO, Jae€T TOpa3lio  OOJBIIYIO
HE3aBUCHUMOCTh OT BHEIIHUX MPUPOJIHBIX YCIOBHUH U TOITOMY MBI
MOKEM JIOBOJIBHO JIJTUTEIBHOE BpeMs 00X0IUTCs BooOIe 0e3 MUIIH.
B npotuBHOM citydae mpu OTCYTCTBHH CHMOWO03a, HAM MTPUXOIUIIOCH
OBl ITOCTOSIHHO YTO-TO JKE€BATh.
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A Tak, KJIETKH OpPraHOB BO BPEMs NEPEPHIBOB B IMUTaHUU
00XOIATCA  OTXOAAMHU  KU3HENCATEIBHOCTH  JPYTUX  KIETOK
OpraHusMa, IOCTYNAIUMH B KpoBb. B mpupozae, mpakTudecku
UCIIOJIBb3YEeTCs BCE M HUYEro He MPOIaaaeT MpocTo Tak.

XKenynas xenesa, HapuUMep, UCIOJIb3YET Ui ACJICHHUS CBOMX
KJIETOK, a 9TO €€ OCHOBHAs 3aJaya, IPOAYKThI KU3HEAEATEIbHOCTU
KeNyaKa, TMOCTaBlIIEMble MOTOKOM KPOBH M B KayeCTBE OTXOJIOB
BBIJIETISIET KEJIUb, KOTOPYIO JKEIYJOK B CBOK OYEPEb, UCIOJB3YET
JUIs IepepabOTKH HEKOTOPHIX MPOAYKTOB NMHUTaHus. Ecnu ynanute u3
OpraHu3Ma XETYHbIH My3bIpb, KETYJOK HE CMOXKET HCIOJIb30BaTh
HEKOTOpbIE BEIIECTBA, B PE3yJIbTAaTe YEro 4eloBeK, XOTs U Oyxaer
KUTb, HO OyAET BBIHYXJEH OTpaHUYMBATH Ce0s B yHOTpPEOJICHUH
HEKOTOPBIX BUI0B MUIIH.

IToBpexxaeHue cepiua HEMEUIEHHO MPUBOAUT K CMEPTH, TaK
KaK Cep/lLe BBINOJHAET OYEHb BAXKHYIO (DYHKIHUIO MO IepeKauke
kpoBu. M XoTs 3Ta (QyHKUMS OUeHb BakHA, OHA TEM HE MEHEE,
JIOCTaTOYHO IPOCTa M IO3TOMY CEPALE JIETKO MOXHO 3aMEHUTh
MEXaHUYECKUM IPOTE30M — IMPOCTBIM HAcocoM. UTo, COOCTBEHHO,
YK€ IOBOJIbHO YCHEIIHO HAYUHAIOT JI€IaTh MEIUKH.

[ToBpexxieHMEe MeUeHH, TaK Ke CMEPTEIbHO ONACHO, TaK Kak
OPOAYKTBl (OTXOJbI) €€ JKU3HEAEATENbHOCTH — 3TO OoiblIoe
KOJINYECTBO PAa3HOOOpPA3HBIX BELIECTB, KOTOPbIE HCIHOIb3YIOTCA
JIpyrUMH opraHamu. be3 nedeHnu, oueHb MHOTHE OpPIaHbl IEPECTaHyT
[OJy4aTh HEOOXOIMMBbIE UM OTXOABI €€ >KU3HEAEATENbHOCTH, UYTO
OYCHb OBICTPO MPHUBEAET K COOI0 M OCTAHOBKE JAPYI'MX CBSI3aHHBIX C
HUM IIPOLIECCOB B OpraHU3Me U ero "cmepru'.

[losToMy 3aMeHUTh TMEYEHb KaKUM-JIMOO YCTPOICTBOM,
CKOpee BCEro He MOJIY4YUTCsS HUKOrAa. To ecTh BCe OpraHbl HAIIEro
Tena "03a004YeHbl" JIUIIb TEM, YTOOBI JCIHIINCh U PA3MHOXKAIHCH
TOJIbKO MX KJIETKM U UM TJIyOOKO Oe3pa3inyHa jKU3HEAEATEIbHOCTh
apyrux opraHoB. OOHako B pe3yiabTaTe IIUTENbHON 3BOJIIOLUH,
Cc(OPMHUPOBATIUCH HACTOJIBKO MPOYHBIE B3aUMOCBSI3U MEXKIY HUMH,
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YTO 1000 cOO B OHOM OpraHe, cpa3y >k OKa3bIBaeT BIUSHHE Ha
JIpyrHe.

Korga ywenwsie cmoryr neraabHO pazoOpaThcsi B pabore
OpraHOB Hallero Tejaa, BOT Toraa ©0e30 BCAKUX JIUMOBBIX
pacmudpoBok HECYIIECTBYIOIIETO Te€HETHUYECKOTO KoJa,
NEHCTBUTENbHO, TOSBUTCA  BO3MOXHOCTH  CO37aBaTb  OYEHb
3 PEKTUBHBIE JIEKAPCTBA OT PA3IUYHBIX O0sie3HEH. XOTs MOIHOCTHIO
n30aBUTHCS OT HUX YEJIOBEYECTBY HE yaacTcs HuKoraa. OCTaHOBUTH
HBOJTIOIIMIO MAaTEPUU HEBO3MOXKHO, 2 BOSHUKHOBEHHE 0O0JIE3HEH — 3TO
MPUHIUITNAIBEHO 3aKOHOMEPHOE €€ CIIEe/ICTBHE.

Jlornueckoe pa3BUTHE HACTOALICH TEOpPUU HEH30EKHO
MPUBOJIUT K COBEPUICHHO OLIEIOMIISIIONIEMY BBIBOY, YTO TO, YTO MBI
Ha3bIBa€M '"JKU3HBIO", )KU3HBIO U HE SIBJISIETCSI, a SIBJIAETCS POCTHIM U
3aKOHOMEpPHBIM  CJIEJICTBUEM  IIpollecca HBOJIIOLMHU  MaTepuu
BCeIeHHONH. U TONBbKO HEMOHMMAaHHEM JTOro OOCTOATEILCTBA
OOBSCHSIETCS TO, YTO €Il MHOTHE YYEHBIC-TEOPETUKH N0 CHUX TIOp
0e3yCIeNTHO TMBITAIOTCS HAWUTH pa3ragky OTIUYUS JKUBOTO OT
HEXHUBOTO, IO CYTH, JIOMSICh B OTKPBITYIO JABEPb.

[ToToMy 4TO TaKOTO OTIIUYUS HPOCHIO HE MOdcem Obimb. Tak
K€ COBEpUICHHO SICHO, 4YTO YHHUYTOXXUTh JKU3Hb, KaK IMpPOLEcC
SBOJIIOIIMM MaTepHUH, HEBO3MOKHO, ITO3TOMY JHOObIE U3MBIIIJICHUS O
KOHIIE CBETa ABJISAIOTCA OpeloM cuBOi KOObUTBI. bosee Toro, mporecc
SBOJIIOIMA HE OCTaBIsIET HUKAKOM, Jaxe MHUKPOCKOMUYECKOMN
BO3MO>KHOCTH CYLIECTBOBAaHMSI HEKOEro BhIcuiero TBopua. IIpocto
MOTOMY, 4TO IPUPOJIE OH HE HYKEH.

N TOnpkO HEBEXECTBO W  JIETCKash OrPaHHUYEHHOCTh
YEJIOBEUECKOr0 pa3dymMa IMpuBelia K BO3HUKHOBEHHMIO HAaHWBHBIX
CKa304YHBIX YYEHHI O HEKOEM BBICILIEM CYIIECTBE, KOTOPOE, KAKUM-TO
HEBEPOSTHBIM 00pa30M, CO37aJI0 3TY BCEJICHHYIO U ""COTBOPHIIO" BCE
"x)uBOe", TOMECTUB €Tr0 Ha IUJIAHETy C KOM(OPTHBIMHU YCIOBHSIMHU
MpoKuBaHUsl. AOCYpPIHOCTh 3THX y4YE€HWUW CTAaHOBHUTCS OYEBHIHOM,
€CJIM 33JaTh aBTOpPaM U UX MOCJIeI0BaTesIM apy MPOCTHIX BOIIPOCOB.
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Bonpoc nepewuii: A s 4yero, cOOCTBEHHO, BCEMOTYIEMY
CaMOI0CTaTOYHOMY CYIIECTBY, KOTOpPOE HH B YeM HE HY)KJaeTcs, TOT
reMOppoOil C YeJIOBEYECTBOM, KOTOpOE TOJBKO M JIelaeT, 4YTO
MOCTOSTHHO BOIOET, TpabuT U youBaeT Apyr apyra?

H eonpoc émopoii: A 4to, y 3TOro BCEMOT'YIIIETO CYIIeCTBA HE
XBaTWJIO yMa pelHTh AT MOpoOJieMbl emle Ha  CTaguu
npoekTrpoBaHus? OTCYTCTBHE OTBETOB Ha 3TH BOIIPOCHI JIOKA3bIBAET,
YTO 3TO BCEMOTYIIIEE CYIIECTBO He Oosiee ueM 10| yooroii anTa3uu
JIO/Ie!, CO3MIaBIINX €ro 10 CBoeMy 00pa3y u noaobuto. Beputs B 10,
YTO 3TO BCEMOTYILEE CBEpXpPa3yMHOE CYIIECTBO MOXET OBITh
NPUMUTHBHBIM U KECTOKHM, KaK MEpBOOBITHBIM IUKaph, B BBICIICH
CTETEeHH HeJIeTno U OECCMBICIIEHHO.

Bbonee Toro, HecMOTps Ha TO, YTO 3TO CYIIECTBO OOeIIaeT
JIONIIM BEYHOE OJaXKCHCTBO B 3arpoOHOM MHpPE, YTO-TO HHUKTO
OCOOCHHO HE CIIELIUT BOCMOJIb30BAaTHCS ITUM OOCTOSTENHLCTBOM, a
COBCEM Jak€ HAoOOpPOT OYeHb MHOTHE Yy4YeHble ObIOTCS Hax
pa3paboTKOIl METOAOB MPOAJICHHUSI CBOETO OPEHHOT'O CYIIECTBOBAHMS
Ha 3TOM CBETE.

[TpITasich MoYEMy-TO Kak MOXHO JIOJIbIIE OTTSHYTh MOMEHT
MOJIy4YeHUs1 BEYHOro OnaxkeHcTBa. /[ 3Toro paxke mnpuaymMain
KPUOTEHHBIE KaMephbl, I 3aMOPOKEHHBIE TPYIBI BaXHBIX (C TOUKHU
3peHUs ITUX MOKOHHUKOB) 0c00, OyIyT XpaHUTHCS A0 TE€X MOp, MOKa
YeJIOBEYECTBO HE HaWJEeT crocoba BBUICUYUTh MX U OXKHUBHUTh. A BCe
[OTOMY, YTO JaXe caMble TIJIyOOKO BEpYIOIIHE pEIUTHO3HBIC
¢danatuky, B TIyOWHE JOyIIM COMHEBAIOTCSA W MYYAlOTCS TOH
HEM3BECTHOCTBIO, KOTOPAsk OKHUIAET UX MOCIIE CMEPTH.

Benp uenoBek coznan cebe 60ra MUMEHHO U3 CTpaxa CMEpPTH, U
MaXe TOJHUMAsCh IO JIECTHUIIE IO3HAHUS, OH BCE IIBITAETCS
COBEpIIEHCTBOBATh CBOIO MPUAYMKY. BmecTto Berxo3aBeTHOro u
OpUMHUTUBHOTO  OOKecTBa,  Temepb B~ MO3Tax  MHOTHX
MICEBAOTPAMOTHBIX BEPYIOIIUX (QUIYpUPYET YK€ HEKUH, Kak UM
Ka)KETCs, BIOJHE "HAY4YHBIM' BBICIINN pa3yMm, OOMTAIOmMUNA JUOO B

riyOMHax BCENEHHOH, JMO0 B KAaKOM-TO MapajUIeIbHOM MHpE H
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KOTOPBIHA, MO-BUAMNMOMY, OT CKYKH CO3[al 4YeJIOBEKa B KAaKUX-TO
CBOMX HETMOHATHBIX IeNsAX. Ho TyT BO3HHMKAET JIOTUYHBINA BOIPOC, a
KTO K€ co31aJI camoro oora..?

"Xu3Hp", KaKk yke ObLJIO CKa3aHO, 9TO CIEJCTBUE Ipoliecca
SBOJIONIMA MATepPUM M TPOIECC ATOT OECKOHEUeH. A IKelaHue
MPOJTUTL TO, YTO YK€ caMo MO cebe OECKOHEYHO, TIYyNo H
OeccMpiciieHHO. KaxIpIii 4eToBeK UiTh )KUBOTHOE, KaK MaTepUATbHBII
OMOJOTUYECKUI MEXaHHU3M, ITOCTOSIHHO BOCIIPOU3BOIUTCS MIPUPOIOI
3aHOBO U Ja)K€ HE 0CO3HABas TOTO, TIO0 CYTH, MPOKMUBAET OECKOHEYHOE
KOJIMYECTBO '"KM3HEeH" Ha OECKOHEYHOM MHOXKECTBE OOHMTAEMBIX
IJIaHET BO BCEJICHHOM.

W naunHas Kax Iyt HOBYIO "KU3HB'" C HYJISI, OH (PU3NUYECKH HE
MOXXET TIOMHHUTh, HU TPEABIAYIINE XU3HU, HU MECTO, TJ€ OH YKE
KOT/Ia-TO JKUJI. DTOT HEOOBIYHBIH BBIBOJ, MO CYTH, OOOCHOBBIBACT
OyIIu3M, KaKk WHTYHUTHBHOE W TOYTH HAyYHOE MHPOBO33PEHHUE C
"perHKapHanuel" MaTepualIbHOIO TENa.

A TO, 9TO JIOAM, CAMH TOTO HE IMOHUMAs, Ha3bIBAIOT JIYIIOH,
TaK 93TO TMPOCTO HAalle CO3HAHUE, SBISIONIEECS] CBOMCTBOM
BBICOKOOPTaHM30BaHHOW MaTepuu, (HOPMUPYIOIIUMCS B PE3yNIbTATe
BOCIIUTAHUS M OO0y4YeHUs, OECCIETHO HMCYE3aI0IIero TOoCIe CMEPTH
opraHu3ma.

N xors co3nanume wiam "myma" co CMEpPThIO OeccieaHo
MCYE3aeT, ITO HE UMEET a0COIFOTHO HUKAKOTO 3HAYCHH S, TOTOMY UTO
OHO TaK ke chOpMHUpPYETCs 3aHOBO B HOBOM Tene. U mis aToro He
notpedyeTcss Hu Oora, HU JbsIBOJIA, HU BBICIIETO pazyma. [[ist aToro
BITOJIHE JIOCTATOYHO poauTesiell u nmenaroroB. CMepTh BeIb TOJIBKO C
TOYKH 3pEHHS TIOKa €IIe HEBEKECTBEHHOTO YENOBEKA, SIBISETCS
Tparenueu, s TPUPOABI K€ - O5TO 3aKOHOMEPHOE SBJICHUE,
MIPOUCXOSAIIEE IIOBCEMECTHO U MTOCTOSIHHO, TaK K€, KaK U POXKICHUE.
DTO HEOThEMJIEMAs COCTABIIAIONIAs Mpoliecca HBOJOIUMN MaTepuu. B
HaIlleM TeJlle KaKIyl0 MUHYTY YMHUPAIOT THICSYH KJIETOK. M Kaxmyro
MUHYTY TBICSYHM KJIETOK POXKIAIOTCS BHOBD.
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Jlumip pazymHOE Oco3HaHuEe TOro (hakTa, 4TO CMEPTh ATO
HEen30e)KHOE CIIEACTBHE MPOIlecca IBOIONUH, IPUBEAET K TOMY, UTO
OHAa nepecmanem cMpPAwiums 100ell C80ell HeUu38eCHHOCHbIO U
0e3b1CX00HOCMbIO, 4 CmaHem 60CHPUHUMAMbCA NPOCMO KAK
00CAOHAsA HEU30eIHCHOCHD.

JlocanHast, He CTOJIBKO MIOTOMY YTO B HOBOM YKHU3HH, HE TOJIBKO
BCE HY)KHO Oy/IeT JienaTh 3aHOBO - CHOBA YUUTHCS TOBOPHUTH, XOJIUTH,
YUTaTh, 3aBOJAUTH JPY3€H, a CKOJbKO MOTOMY, UYTO B CIEAYyIOIIEH
JKU3HU BEPOSITHOCTH HAIIETO TMOSBJICHUS B OECKOHEYHOW BCEICHHOMN
Ha TIUIaHeTe 3eMJid, HACTOJIbKO HHUYTOXKHA, YTO MPAKTHUUYECKH
HEeBO3MOXKHA. Koryia 4yenoBek, HaKOHEI[-TO, IIOMMET MU OCO3HACT 1TO,
OH COBEpIIEHHO TMO-APYroMy OYJET OTHOCHUTBHCSA, KaK K IKU3HH
BOOOIIIE, TaK U K K&XKIOHU OTIEIbHON KU3HU B YACTHOCTH.

DTO YTBEPXKIEHUE MOXKET, B HACTOSIIEE BpPEMs, MTOKa3aThCs
KOMY-TO ITUHUYHBIM, TaK KaK CKOpPOb IO TMOKOWHWUKY M CJIOBa O
HEBOCIIOTHUMOMN yTpaTe, OyIyT Ka3aThCs TIYMBIMU U HUKYEMHBIMHU.
[loromy 4ro mroau, yMmepimide WiIM TOrubmue B BOWHAX, B
karacTpodax, B KOHIUIArepsiX W ryjiarax, B CUJIy TOTO YTO MaTepHs
BEYHA U HEYHUUTOXMMa, CHOBA U CHOBA )KUBYT, U €CJIM HE CPEU Hac,
TaK Ha IPyrux oOMTaeMbIX IJIaHETaX OECKOHEYHOW BCEJICHHOM.

JKuByT naxe u He 0CO3HaBasi TOTO, YTO KOT/IA-TO YK€ JKUIU U
OynyT JKHTH eme He oauH pa3. Jlrogu, ObIBIIME paHBIIE
Apucrotensimu, Herotonamu, I'mrnepamu CranuHbiMH, pabaMu U
NaTPULUSMU, BO3MOXKHO, CErOJHS SIBJISIOTCS HAIlUMH JCThbMH,
BHYKaMU WJIU MPABHYKaMH, a MOXKET JaKe cOOaKaMU MU KOIIKaMH,
XOTS HUKTO M HHKOTJa 3Toro He y3Haer. Ho B cuiy BeyHOCTH
MaTepuu, 3TO aOCONMIOTHAs HEM30EKHOCTh M YEIOBEUECTBY CO
BpEMEHEM TMPHUIETCS TMPHUBBIKHYTH K 3TOMY U IEPECMOTPETHh CBOE
OTHOIIIGHHE K 3JI0esIM W THUpaHaM mponuioro. WM korma mromu
HAaKOHEII-TO OCO3HAIOT, YTO OHH, MO CYTH, BOIOIOT CaMH C COOOi,
TM00bIe KOH(MIUKTH M BOMHBI CTaHYT 0€CCMBICIIEHHBIMHU.

U Torna oTHOIIEHHE K MAMATH TaKUX M'€HUAIBHBIX JIIOJEH KaK

Xpucroc wnu JIeHWH, KOTOpBIE B YCIOBUAX CJErKa IOYMHEBUICH
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00e3bsIHBEH CTau YTO-TO MOHSITU U OE3YCIENTHO MBITAIUCH U KHYTOM
Y NIPSIHUKOM BBIBECTH YEJIOBEUECTBO HA HOPMAJIbHBIN ITYTh Pa3BUTHS,
n3MeHurcs. [Ipouzoiger 3To 0CO3HAHME, K COKAJIICHUIO €IIE€ OYEHb
HECKOPO, HO HEN30€KHO TIPOU30UIET.

IIpumeuanue. U nacmosawyro meopuio, HA00 NoO1A2ambs, J1em
uepez 500-1000, xoma xomenoce 0bl Hadeamuvca, Ymo pamvuie, 6yoym
uzyuams 6 HA4aIbHOU wikone. OHaA OKOHYAmMENIbHO U HaABCe20a
VHUYMOMCUM 6Ce peqluzuo3Hble u mucmuieckue yuenus. H nexomopuie
HPUBHAKU CN1A0020 OBUMNCEHUA K IMOMY, YHCE MONCHO 3AMEMUMD YiHce
ceiiuac nO HeOBLIGAIOMY, NO CYMU, HPEOCMEPHIHOMY 6CHIECKY
PenuU03H020 MPAKODECUSL U HEBEHCECHI8A, KON OPbIE 00bIUHO CTIYUAlOmC
nepeo cKkaukom npozpecca.

A celiuac MHe OOJIBHO U CTBIIHO 3a Poccuro, koTopast 6osbiie
JIPYTUX TOTPs3Jia B ’TOM HEBEKECTBE U MPAKOOECHH.

Bbi6o0 wu3 ecezo ckazanH0z0 OUEHL ORMUMUCHMUYCH:
YenoeeK, KaK CAONCHeUWUN aAGMmOMAmuYecKuil MamepuaibHolil
00vekm, cgopmuposaguuiica MUNTUOHAMU JIem IGOJIIOUUU U
oonaoarowuil Ce0IUCMEOM COIHAHUA, HCUGCM 6E€YHO, NOCHOAHHO
00HO6NIAACH 8 6UOE MAMEPUATILHO20 Meld U HOINMOMY OH HUKO20a
He CMOJcem OKOHYamenbHo nodedumsv HU 0ONe3HU, HU CMEPMDb,
MaK KakKk OHU AGIAIOMCA 3AKOHOMEPHBIMU COCHMAGIAIOWUMU
npoyecca 360110UUU MaAmMEPUU.

Kcratun, uMeHHO ynydiaroniiecs, MpuoIMKaroImecs K MouTH
CTepI/IJIbHBIM, yCJIOBI/ISI KHU3HHU, a BOBCC HEC IIII0OXasA 3KOJOIrndycckKas
O6CTaHOBKa, y>i<e HpI/IBeJII/I K OCJIaGJIeHI/IIO 3allIUTHBIX MCXAaHU3MOB U
HIMPOKOMY PACIIPOCTPAHEHHUIO CPEIU YEIOBEUECTBA AINIEPTUICCKUX U
PaKoBBIX 3a00JICBaHUH.

[Ierrasgice M30aBUTHCSA OT ONHUX OOJIE3HEH, YEJI0BEUYECTBO
HEN30eKHO OYJEeT MoJydaTh Ipyrue U HaBepHsKa Oojiee CTpaliHbie.

[TosToMy mOpoaIUTh OTAEIBHYIO "XHU3HB" pa3a B MOJITOpA
YEJIOBEK BO3MOXKHO U CYMEET, HO CTaTh 0ECCMEPTHBIM OH HE CMOYKET
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HUKOraa. HOTOMy qT0 OCTaHOBHTDH 9BOJIFOLIUTO Marcepuun
NPpHUHOUIIKAIbHO HEBO3MOXKHO.

18. O CO3HAHHMU U NTAMSATH

Hepenxo mnpuxogurcs uYuTaTh COYMHEHUS (QHIOCO(OB, H
OYeHb JpPEBHUX, M HE OYEHb, O CO3HAaHUM, KaK O HEKoeHl
HeMaTepUalbHON CyOCTaHIIUMM, CYIIECTBYIOLIEH I1e-TO B OPraHU3ME,
cama 110 cebe. IT0 MPOUCXOJUT OT HEMOHUMAHUS TOTO, YTO B IIPUPOJIE
HUYET0 HEMaTEePUAIBLHOTO HE CYIIECTBYET.

Paccmampueams uenoseueckoe co3nanue Kak o0cooyio
udeanvuylo (HemamepuanvHyio) cyoOCMaHyulo, NPUHUURUATLHO
OMIUYHYI0O Om CYOCMAHyuu MamepuaivHoil, ecmsv OaHb
PeUcUO3HOMY Mpakobecurw u uodeanucmuueckou guaocoguu,
Komopbvle AGNAIOMCA KOMNOHEHMOM UO0e0102UYecKoll peaxkyuu,
Hauagwielici 6 KOHUe 06a0uamoz0 6eKa ¢ Kpaxom CO8emcKo20
KOMMYHU3MA U ROPOMCOaIOwiell momaipbHoe NOMYMHEHUE YMO6
(A.3unosuves).

Co3nanue — 370 CBOWCTBO BBICOKOOPTaHU30BaHHON MaTEpHH,
a UMEHHO KOpPBI YeJIOBEYECKOro TroJIOBHOTO Mo3ra. M ero ¢yHkuus
JIOCTaTOYHO IMPOCTa, OHO 3aHUMAeTCs 00pabOTKOM U 3JIEMEHTapHBIM
CpPaBHEHHUEM CHTHAJIOB C OPraHOB YYBCTB, OpraHU3ysd HMX B BHJE
00pa30B HEHPOHHBIMU CTPYKTYpaMH. A TakK k€ KOMOMHUPOBAHUEM,
npeoOpa3oBaHMEM U COXPAaHEHHEM OJTHUX O0O0pa3oB B MaMSTH.
[Tpouiecchl MBIIIIEHUS — 3TO M €CTh MPOLECCHl HM3MEHEHUS U
npeoOpa3zoBanusi d3TuX oOpazoB. Cama mamsaATh HHUTIE HE
JIOKaJIN30BaHA, TIO3TOMY YTE€HUE MBICIEH HEBO3ZMOXKHO.

Mo3r cOCTOMT M3 OrPOMHOIO YHCJIa HEPBHBIX KIETOK —
HEHpPOHOB, OOBEIMHEHHBIX B CIOXKHEHIIYI0 HEHPOHHYIO CeTh U
CIOCOOHBIX ~ HMCMOJB30BaTh B  MpoOIecce IKU3HEACATEIbHOCTU
SJIEKTPUYECKHE CHUTHaIbl. KaXapli HEUpOH HUMEET MHOXKECTBO
OTPOCTKOB — JEHAPUTOB, KOTOPBIMU OH COEAMHSETCS C APYyTrUMHU
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HelipoHamu. OT CIIOKHOCTH M KOJTMYECTBA ITUX COCTUHEHUH 3aBUCUT
pPa3yMHOCTh WJIM UHTEJUICKT WHIUBUIA.

O06pa3Ho, MaMsATh MOXKHO CPaBHHUTH C OOJIBIION OO0BEMHOM
MO3au4yHON KapTUHON Mupa. M ueM MeHbIIIE 3JIEMEHThI TON MO3auKH,
TEM BBILLIE AeTann3anus KapTuHbl. [Iponecc odyuenus — 3to npoiecc
CO3/aHMSI HOBBIX CBS3€M MeXAy HelpoHaMH, MpoIecC MOBBIIICHUS
JeTalu3aliuy dTOW KapTUHBI Mupa. [ nbens wim pa3pyiieHue, 0THOTO
WIH J1aXe JIECATKOB U COTEH 3JIEMEHTOB, 00pa3yroIux KapTHHY, HE
OPUBOIUT K (aTalnbHBIM TMOCIEACTBUSIM, TaK KaK CBS3H OTH
MHOTOKpPaTHO JyONUpOBaHBl M TOYTH JHOOOH 3JIEMEHT JIerKo
BOCCTAHABIIMBAETCS TI0 COCETHUM.

YenoBek poxkaaeTcs ¢ MO3TOM, B KOTOPOM MUJUTMOHAMHU JIET
SBOJIIOIIMM YK€ CPOPMUPOBAHBI HEKOTOPbIE 0a30BbIE CTPYKTYPbI
CBsI3eM HEHPOHOB, ONPEIEISIIOIINE MOJIETIN CTAaHAAPTHOTO MOBEICHUS
WIM CTapTOBble MHCTUHKTHI, HEOOXOAMUMBIE ISl BBDKHUBAHUS TOCTE
pOXIeHUS. A ero Kopa BHayalie MPEACTaBISET COOON CTPYKTYpHI C
XAO0TUYECKUMU CBSI3SIMH MEXKIY HEHMpPOHAMH, KOTOPBIE HEMPEPHIBHO
U3MEHSIOTCS. M YCIIOXKHSIIOTCA B pe3yjbTaTe IMpoliecca o0yueHus u
60CNUMAHUSL.

N nporecc 3TOT OYEHb MEIJICHHBIA M SHEPro3aTpaTHbIM,
NOTOMY YTO 3HaHUA JOJDKHBI, B OYyKBaJbHOM CMBICIIE CJIOBA,
npopacmu ¢ euoe 0eHopumoe Mexny Heriponamu. [loatomy cunrars
COJIEp’)KMMOE TaMsITH WM Iepe3amucarb ee, Kak 3TO Jejlaercs B
KOMIIBIOTEPE HE TMOTYyYUTCS. 3allOMUHATH 1O JAPYroMy, MpUpoja, K
COKaJICHHIO, TIPOCTO HE yMeeT M OOCMIaHus 3aMEHUTh MO3T
DIIEKTPOHHBIM YHUIIOM, KaK MPEAIararoT, HAmpUMep, OpraHu3aTopbl
npoekta "Poccus-2045", SBIAIOTCS, TO CYTH, OOBIKHOBEHHBIM
MICEBJOHAYYHBIM IIAapJIaTaHCTBOM U HaJyBaTEIbCTBOM.

Vyactauku "Poccum  2045" xoTAT caenarh  4eJOBEKa
OeccMepTHBIM, HE TIOHHMMas TOrO, YTO TMBITaThCsl CHAENaTh
OECCMEPTHBIM TO, YTO YK€ CaMo 1o cede 6ecCMepTHO, ITPOCTO TITYIIO
1 6€CCMBICIIEHHO.
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YenoBek - 3TO  CIOXHBIM  MaTepHajbHBIH  OOBEKT,
c(hOpMHUPOBAHHBIN OECKOHEUHBIM TPOIECCOM JBOIIOIUU MaTEPUH B
TEYEHUU MUJIJIMAPIOB JIET, BOBCE HE sBIsETCS *UBBIM. [[a u BooO1Ie
B NPUPOJIE€ HET HHUYEro XUBOro. JKH3HB - 3TO YUCTO PEIUTHO3HOE
MOHATHE, BEIb JAXKE TakKas BBICOKOOPTaHW30BaHHAs Marepus, Kak
MO3T, COCTOUT U3 COBEPIIEHHO MEPTBBIX ATOMOB U MOJIEKYI.

Yenosekx, KaK  MaTepHUAJIbHBIN O0BEKT  IMOCTOSIHHO
BOCTIPOM3BOAMUTCS TMPHPONON 3aHOBO H IKUBET OECKOHEYHOE
KoJInuecTBO pa3. He nmymaiite, 4TO BaM CHJIBHO IIOBE3JI0, YTO BBI
JKUBETE. BBI )XUIM M J0 CBOErO POXACHUS W OyAeTe KUTh MOCIe
Bareil cmeptu. ToabKO BBl HUKOT/IA HE y3HAETE, KEM U TJIe BBl OBLIN
B MPOULION )KU3HH.

Mo3r — 3T0 HE MPOCTO KYCOK CEpPOTO BENIECTBA B YEPEMHOU
KOpOoOKe, MO3T — 3TO eAMHasl CUCTeMa, MCHOJb3yIolasi B IMpolecce
JKU3ZHEACITEIBHOCTA AJIEKTPUYECKUE CUTHAIBI, B KOTOPYIO BXOJUT
enie M OrpOMHOE KOJIMYECTBO JATYMKOB, CBS3BIBAIOIIMX €ro C
OKPY>KaIOIIUM MHPOM.

DTO W OpraHbl 3pEHHs, OpPTaHbl CllyXa, OOOHSHUS, OCS3aHMUS.
DNIEKTPUUECKUE CUTHAIBl C ATUX JATYMKOB, CO3/1aBas Y4acCTKU C
Pa3HOCTBIO JJIEKTPUYECKUX IOTEHIMAIOB B MO3re, (OPMUPYIOT
HOBBIE BPEMEHHBIE CBSI3M MEX1y HEHPOHAMU, KOTOPBIE COXPAHSIOTCS
B TEYEHUMHM KOPOTKOIO BpPEMEHHM U KOTOpPBIE BIOCIEICTBUU
npopacTtaioT B BHAE JEHAPUTOB, 00pa3ys IMOCTOSHHBIE CBSI3H,
COXpaHSAIOIINECS BCIO U3Hb. be3 3TUX CHUTHANOB C JTaTYUKOB HE
MOJKET OBITh HHKAKOTO CO3HAHHSI M HUKAKOW MaMSTH, MOTOMY YTO
3aIMIOMUHATB-TO OOJIBINIE HEYETO.

W Tak kak BpeMEHHBIE CBS3M JOBOJIBHO OBICTPO HMCYE3AIOT,
"Mepuoj mostypacrnaaa” naMsaTH IPUMEPHO OJTHA CYTKH, MO3TY HY>KEH
NepePBIB JI CHA, BO BPEMSI KOTOPOTO IE€HIPUTHI UHTEHCUBHO PACTYT.
OTH CBSI3U MEXIy HeHpoHaMH MHOTOKPAaTHO AyOIupYlOTCS B
npouecce OO0y4eHUS M HEOAHOKPATHOTO TIOBTOPEHHS, IMOITOMY
rubens HEMPOHOB OT CTAapOCTH MM HEXBATKU KHCIOpOJa He
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NPUBOAUT K (aTabHBIM MOCIEACTBUAM Ui NaMsATH. PaszpyrieHHsie
CBSI3M MOTHOIIX HEHPOHOB OEpyT HA ce0s COCeTHHE.

N 5Tu cBsI3u MEXy HEUPOHAMH Y Pa3HbBIX JIIOAEH COBEPILICHHO
pa3/InuHbIE, MO3TOMY K OJMHAKOBBIM BBIBOJAM pa3HbIEC JIOIU
NPUXOJAT B PE3yJbTaT€ COBEPIICHHO PAa3IUYHbIX JIOTHYECKUX
nocTpoeHuil. B mpupose HET W HE MOXKET OBITh JIBYX MO3TOB C
OJIMHAKOBBIMH CBSI3SIMU MEX1Y HEHPOHAMHU, KaK HE MOXKET OBITh IBYX
JECOB C JIePEeBbSIMH, HMEIONIMMU aOCOJIOTHO  OJMHAKOBYIO
KOH(UTypaIuio BETBEH, a MO3TOMY 3aIIUCATh BCE 3TH CBS3U HA JPYron
HOCHTEJIb UJIU IIEPEHECTH UX HA KAKOM-TO APYTrOf MO3T, HEBO3MOKHO.

[Toromy 4TO IS 3TOrO B 3TOM JIPYrOM MO3r€ HYKHO Oyner
COTHH MUWJUIMAPJIOB JNEHIPUTOB OOOpBaTh U MPOPACTUTH 3aHOBO,
COTJIACHO ATOM 3amucHu. Mo3r — 3TO He KOMIIBIOTED, T'/I€ JIOKAITU30BaHO
BCE — ONEpAaTHBHAs M JOJTOBPEMEHHAas NaMsATh, IPOLIECCOP, ITO
opras, pa0oTaroIMii Ha COBEPIIEHHO NHOM MPHUHIIUIIE.

Tonbko Joau, cuuTaromue ceds y4eHbIMHU, TOYEMY-TO 3TOTO
HE MOHMMAIOT M IO-BUJIMMOMY €ILIE AO0Ir0 He noimyr. VMIMeHHo
[IO3TOMY BCS COBpEMEHHas Hayka HaxXOAUTCS B IUIAUEBHOM
COCTOSIHUHM, TaK KaK Y4YEHbIE IPAKTUUYECKH YXKE pPa3ydyuINCh
MOJIb30BAThCA Pa3yMOM, a MPEANOYUTAIOT Oojiee JEerKuil MmyTb —
UCIIOJIb30BaHNE MHCTHHKTOB, KOTOPBIM He TpeOyeT OOJbLINX 3aTpaT
sHepruv. VIMEHHO ©O3TOMYy OHM HE Jymasi, HAacKOJbKO 3TO
COOTBETCTBYET (DU3MUECKON pealbHOCTH, TYIO MOBTOPSIOT TE
HEOBUTUIIBI O KBAHTAX M YEPHBIX JbIPAaX KOTOPHIE UM KOTJa-TO BOMIN
B TOJIOBBI, MOAKPEIUIAA BCIO ATy 4Yyllb MaTeéMaTUYECKUMH
dopmymnamu. M1 HUKTO He maeT cebe Tpyaa pa3o0Oparbesi, B KaKoOi
CTETIEHU 3TU (POPMYIIBI COOTBETCTBYIOT (PU3MUECKON PEaTbHOCTH.

Kak 53T0 HM cTpaHHO, HO CHOCOOHOCTh K MBILIUICHUIO
oOycioBlieHa oOImMOKaMH B pabOTe HAIIero TOJOBHOTO MO3ra.
Kommbrorep, Hampumep, paboTaromuii Ha ABY3HAYHOW JIOTHKE,
HUKOTI'/Ia He olIn0aeTcs, Tak Kak COCTOSIHUS €ro JIEMEHTOB MaMsITH —
TPUITEPOB OJHO3HAYHO omnpenenaeHel. OHM HMMEKT TOJBKO JBa
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COCTOSIHUS: BKJIFOUEHO — BBIKJIFOUEHO, UMEHHO [T03TOMY KOMIIBIOTEP
HECIOCOOCH pelIuTh MPOCTEHBKYIO 331auKy bypupana, ¢ kotopoi
JIETKO CIPAaBIISIETCS 1aykKe KOMHATHAsI MyXa.

Jeno B TOM, YTO HEHPOHBI HAIIETO MO3Tra padoOTalOT Ha
COBEpIIEHHO APYroM MpUHIMIE, YeM KoMIbioTep. HelipoHbl nMmeroT
TBICSIYU JICHAPUTOB, KOTOPHIMHU OHU CBSI3aHBI C JPYTUMU HEWPOHAMH,
[03TOMY OHM MOTYT MMETh OI'POMHOE€ KOJM4YeCTBO cocTostHuil. To
€CThb, 10 CyTH, MO3I — 3TO aHAJOroBas CHCTEMa. A aHAJIOIrOBbIE
yCTpOicTBa Bcerma paboTarOT ¢ OMIMOKAMU U TOTPEITHOCTSMH,
3aBUCALIMMHU, MHOTHUX (pakTOpoB, Hanmpumep, oT "apeiida nyns". Ho
UMEHHO OIMOKaM MbI U 00513aHbI CBOCH CIIOCOOHOCTHIO K O0YUCHHIO
U TBOPYECTBY.

KonnuecTtBO HEMpPOHOB B MO3re, HUCKIIOYAs €CTECTBEHHYIO
yObUIb, BCIO )KM3Hb OCTA€TCA MOYTH HEU3MEHHBIM, TaK KaK OHHM HE
UMEIOT MEXaHU3Ma JIeJIeHHsI, TOTOMY YTO OHO IOCTOSIHHO HapyIIaio
Obl pabory wmosra. Ho papyroro cmocoba oO0ydeHHS y KHBBIX
OpPraHu3MOB HET U, B 0003pUMOM OyayIeM, e1Ba JIU MOSBUTCS.

C BO3pacToM HEHpPOHBI MOCTENEHHO TEPSIOT CIOCOOHOCTH K
"mpopacTaHn0" W MO3I CTAaHOBUTCS HEBOCIPUUMYHMB K HOBBIM
3HaHUSM. 3aTO "Tpopociire” B MOJIOJOCTH 3HAHUS JEPKATCS B HEM
OUYEHb KPEMKO, XOTs TOXE MOCTENEHHO HCYE3al0T C OTMHpaHUEM
HelipoHOoB. [lepeyunTth 4enoBeka B 3pejioM BO3pPACTe OYEHb TSAKETO,
B€Jb JJISL ATOrO JOJIKHBI IIPOPACTH HOBBIE CBSA3M B3aMeH cTapbix. U
cnoBa Makca [Inanka, nmpuBeJicHHBIC B HaYalle KHUTH, BCeraa OymayT
AKTyaJIbHBI.

[loaTOoMy mnoXuible JIIOAM OYEHb TYTO BOCIPHUHUMAIOT BCE
HOBOE, TpeOyIolee 3HAYUTEIBHBIX YMCTBEHHBIX YCWJIMA. A 3HAYUT
YeJIOBEYEeCTBY, YTO Obl HE OCTAHOBUTHCA B PA3BUTHUU MHTEIIEKTA,
CTOUT M03a00TUTHCSA O TOM, YTO OBl BEPHYTh B LIKOJIBI ILIAKaThl CO
CJIOBaMH: "YUYUTBHCS, YYUTHCS U YUHUThCA...", Kak 3aBellajl OJIUH,
BEChbMa HETJIYTIbII YeI0BeK.

K coxanenuto B mocienHee Bpemsl IpeoOiagaeT Apyras

TEHJICHLIMS, 2 UMEHHO "MOJIUTHCS, MOJIUTHCSI M MOJIUTHCA" BEyIIast
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YeJIOBEUECTBO Ha3al, K JIerpajlallid M CPEIHEBEKOBbIO. B cBsi3u C
BBIIIIEU3JI0KEHHBIM, HECKOIBKO CII0B O TAKOM '"3arajoyHoM" sSIBJICHUH,
Kak "Oedxcagro". OOBIYHO MAJIOTPAMOTHBIC PEJIUTHO3HBIE JIFOIAN
00OCHOBBIBAIOT UM CyIeCTBOBaHHE Aymd. OJHAKO C TOUKU 3PEHUS
TEOPHUU IBOJIIOLIUH, 3TO SIBICHHUE O0OBSICHSAETCS BEChMa IPOCTO.

Kak u3BecTHO, CyIIecTBYIOIUE B HACTOSILEE BPEMsI KUBBIC
OpraHu3Mbl  JJI1  JAHHBIX [PUPOJHBIX  YCIOBUU  SIBJISIOTCA
ONTUMANBHBIMU. TO €eCTh OHONIOTMYECKH OHU HWMEIOT BIIOJHE
3aKOHUYEHHBIA BHUJ M €CIIHA TMPOUCXOMIAT KaKHUe-TO OHOIIOTUYECKUE
W3MEHEHUs, TO OHU OYeHb HE3HAYUTENbHBL. [10 MHEHHIO HEKOTOPBIX
OWOJIOroB, B HACTOfAIIEe BpeMs HAYWHAET WpeodIanarh, Tak
Ha3bIBaeMasi, KyJIbTypHas 3BOJIOIUS WK KyJIbTypHOE Hacael0BaHUE.

[Ipu3Haky HTOr0 MOXKHO 3aMETUTh JaXe IO TOMY, YTO
ropoJickue Opopsuve co0akyd Hay4dWINCh MEPEeXOAUTh YIUIBI Ha
3€JIEHbIN CUTHaN cBeTodopa, JaKe €CIM Ha TMEepexoiec HET JIOACH.
HNMeHHO ¢ TOYKHM 3peHUsl TEOPUU SBOJIOLMHA OYEHb JIETKO U JIOTUYHO
OOBSICHSICTCS U SIBJICHUE "JIeKaBIO".

Kakue-1o o4eHb sipkue COOBITHS WM KaPTHHBI OKPYXKAIOICH
00CTaHOBKHM, B KOTOPOH HYEJOBEK JKUBET MPOJOKHTEIHLHOE BpeMS,
3aKpEIUISIOTCS B HEHPOHHBIX CTPYKTypax Mo3ra U MOTYT
HACJIEACTBEHHbIMA  MEXaHM3MaMH  YaCTUYHO  IepelaBaThCs
MOTOMCTBY.

EcrectBeHHO B mOCIHEAYIOUIMX IOKOJIEHUAX TMOTOMOK,
OKa3bIBasiICh B OYEHb MOXO0KUX YCJIOBHSIX M CPAaBHHBAsI YBUIECHHOE C
XpaHSIMIMMUCS B TOACO3HAHMM (pparMeHTaMu Kakux-TO 00pa3os,
BIPYT OCO3HAET, YTO OH KOTJa-TO yKe 3T0 Bujen. He ymest 00bsCHUTH
Takoe 'yynecHoe" SBIIEHHE, YEJIOBEK MPUXOAUT K BBIBOJIY O
CYIIECTBOBAaHUH YET0-TO O€CCMEPTHOTO U BEUHOTO, 8 UMEHHO - TYIIIH.

Penurun ectecTBeHHO, MOJJCPKUBAIOT ITH 3a0JIyKIEHUS B
CBOMX KOpBICTHBIX HHTepecax. B cCBs3W C 3TUM JIOTHYHO
MPEOJIOKUTh, YTO YEM IMO3HEE YEIOBEK 3aBOAUT MTOTOMCTBO, TEM
OoJipllle  BEPOSATHOCTH TIEpPeladyd €My OTOW  HaCJIeICTBECHHOU
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uHpopmanuu. [TozagarMu OpakamMu, BO3MOXKHO U OOBSICHSAETCS PHIBOK
B TEXHMYECKOM Pa3BUTHUH €BPOMNEHCKON LUBUIN3ALUU B OTIIMYUH OT
ONMKHEBOCTOYHON MM apUKAaHCKOH, Te BCerjaa MpaKTHKOBAINCH
O4YCHb paHHHE Opaku, B 14 JeT U 1aKe paHbIIIe.

19. OB 3BOJIIOIIUU PA3YMA

B mpormecce 3BomIONNM, KaK HEMPEPHIBHOTO YCIOXKHEHHS
CTPYKTYpbl MaTepUd B TEUCHHH JIUTEIHHOTO BPEMEHHU, BO3HHKIIO
OTPOMHOE KOJIMYECTBO Pa3HOOOPA3HBIX OMOIOTHYECKUX OPraHU3MOB,
NOMUYUHSIONINXCA  MHCTUHKTY  AoMuHUpoBaHus. CyTb  3TOro
OCHOBHOTO HHCTHMHKTa 3aKjJlO4aeTcs B TOM, 4YTO B CIIEICTBUU
JeCTBHUS BTOPOTO Havyajia TEPMOIMHAMUKH, JTF00ast 0COOb CTPEMUTCS
3aHATH HanOoJIee BBITOIHOE MOJI0KEHUE, CPeIn ce0e MOT00HBIX.

W B cuy neiicTBUS ATOro0 MHCTHHKTA, Jto0Oas rpymnmna WiH
COOOIIIECTBO JKHUBBIX OPTaHU3MOB, aBTOMATHUYECKA OOBEIUHSETCS B
coo0IIecTBO ¢ MUPaMUAATIBHON HepapXuueckol CTpykTypoil. Ha
BEpIIMHE ATOW MUpaMHIbI BCErJa HAXOAWTCS caMmas KpymHas |
CUJIbHAsI 0COOb — BOKAK, BCE OCTAJIbHbIE 3aHUMAIOT MECTa B UEPAPXUH
COTJIACHO CBOEMY CTaTyCy, OIPeeIsieMOMY B OCHOBHOM, pa3MepamH.

Tak kKak pa3Mepsl MO3ra y Bcex 0co0ei MpUMEPHO OJMHAKOBHI,
CHJIa U Pa3yMHOCTbh WX OIPENEesseTCs] COOTHOIIEHHEM DPa3MepoB, a
CIIEIOBATENIbHO W CIOKHOCTHIO HEWPOHHBIX CTPYKTYp MO3ra,
OTBEUAIOIIUX 32 MOTOPHBIC U ACCOIMATUBHBIC (DYHKIIUU.

Ecimu cTpyKkTyphl, OTBedaromue 3a MOTOpPHBIE (QYHKIIMH
KpylHee ¥ OoJiee pa3BHUTHI, YeM CTPYKTYphI, OTBEUalOlIue 3a
acCOIIMaTUBHBIE, OCOOb COOTBETCTBEHHO KpymHee | o0JagaeT
Oospielt (GU3NIECKOM CHITON.

Ecnu ke mpeoOnamaroT acCOMAaTHBHBIE CTPYKTYPHI, 0COOb
yMHee, HO (usuuecku ciabee. [loaToMy Herpel, y KOTOPBIX B CHITY
ocoOeHHOCTEe cpenbl OOMTaHUS OOJbIIE Pa3BUTHI CTPYKTYPHI,
OTBEUAIOIIUE 32 MOTOPHBIE (DYHKIIUH, B COPEBHOBAHUSX 110 CHIIOBBIM
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BUJIaM CIIOpTa - OETy WM IPbDKKaM, Bceraa OyayT moOexaaTh OembIX.
[Toromy 4TO y GeNbIX MPEeBATUPYIOT CTPYKTYPBI MO3Tra, OTBEYAIOIIHE
3a accouuaTHBHbIE (YHKLIUH, CPOPMHUPOBABIIMECS B pe3yibTare
IPOXKMBaHUS B 0Oojee CYpOBBIX KJIMMAaTHYECKUX YCIOBUSAX U
TpeOyrommx O00jee BBICOKMX MBICIUTEIBHBIX CHOCOOHOCTEH st
BbDKMBaHMs. M HUKaKue TPEHUPOBKU 3TOTO HE U3MEHSIT.

Ho ¢ npyroii croponsl, "BoliHy n mup" Herp HMKOraa He
HaIHIIeT.

OpHako BepHeMcs K HamuM OapaHam. B mo0oit crae
MOCTOSIHHO TPOHMCXOJAT MENKHUE KOH(IMKTBI U CTBHIYKH, B KOTOPBIX
KaKIBIN YJIEH CTaul OATBEPKIAET CBOE MOJOXKEHUE B HEPAPXUU. DTO
IO3BOJISIET MOJIOABIM M CHJIBHBIM OCOOSIM B IIpOILECCe B3POCIECHUS
IpOABUraThCcsd  BBEPX IO  HEPApXUYECKOH  JIECTHUIE, YTO
ABTOMATUYECKH TMPUBOJMT K TOCTOSSHHOW pOTalMK '"TpaBsiieit
BEPXYIIKH".

IIpu BcTpede ¢ Bparom, camble CHUJIBHBIE OCOOM BO TJIaBE C
BOKaKOM HE pa3ayMbIBasi BCTymaroT B 0oii. Ho coBceM He amns Toro,
YTOOBI 3allUTUTH CTal0, a MPOCTO B CHUJIYy JACUCTBUS HMHCTHHKTA
JOMUHUPOBAHHUSA, YTOOBI IIOKA3aTh BCEM OKPYXKAIOIIKUM U CTae, B TOM
Yuciie, KTO €CTh KTO M MOATBEPIUTh CBOE MOJI0XKEHNE B uepapxuu. 1
OHU MOTYT MOTMOHYTh, HO HE OTCTYIST IIOKA CTas HE CIPSYETCS B
6e3omacHOM MecTe. TOJIbKO Korja crast OKakeTcsl B 0€30IMacCHOCTH U
3pHUTENIeH HE OCTAHETCsI, BOKAK MOXKET IIPOCTO YAPATh.

Tak kak B NpUPOAE CaMKH BBIIOJHIIOT OoJiee CIIOXKHBIE
(GyHKIMU, YeM caMIbl, TO MPHOPUTET B BHIOOpE NHapTHepa ajs
pa3sMHOXEHHs Bcerja MpHHaIekuT caMmkaMm. OHM BBIOMpaioT cebe
CaMIIOB M0 PAa3JIMYHBIM OTIMYUTEIbHBIM IPHU3HAKAM, KOTOPBIMHU
IPUPOJA BBIIENSIET CaMlla U3 OCHOBHOM MacCHhl.

NMmeHHO 10 3TOM NpUYMHE B MPUPOJIEC CAMIBI HMEIOT
pa3nuuHble YKpAIIEHUs, BPOJAE MBIIIHOIO MAaBIMHBETO XBOCTa,
JUIMHHOT'O HOCA, KPAaCHOT'O 33/1a, pa3JIMYHbIX rpeOHeN u mpouee.



Anexcandp BECEAOB

W nMeHHO 110 3T0i MpUYUHE KPYITHBIE CaMIIbl HMEIOT OO0JIbIIIOE
KOJIMYECTBO CaMOK, & BOBCE HE MOTOMY, YTO OHU MX MPUHYKIAIOT K
sTomy cuiioi. CaMKH Tak k€ MOTYT BbIOMpaTh MapTHEPOB HE TOJIBKO
0 BEJIMYUHE, HO ¥ IO KAKUM-TO APYTUM OTJIMYUTENbHBIM IPU3HAKAM,
HalpuMep, MO0 Pa3yMHOCTH, YMEHHUIO YXOJWUTh OT OMACHOCTH WIIU
YMEHHIO MacKUPOBATHCA.

[MoaToMy B AMKOW MpUPOJE MPAKTHUYECKH BCE OCOOM MMEIOT
IIAHChl OCTABUTh IOTOMCTBO, KPOME pPa3B€ YK CaMbIX XWJIBIX U
OOJBHBIX, a 3HAYUT YTBEPIKJCHUE, YTO "BBDKHBACT CUIbHEHIIMI", B
npupoze He pabotaer U sABHseTca 3abmyxaeHueM. [Ipupona
UCIIOJIB3YET COBEPLICHHO JPYroi, BecbMa JE€MOKPAaTUYECKUU
MPUHITKII, & UMEHHO, 'TIOrH0aeT cirabedmuii”, B IPOTUBHOM Cllydae
Ha 3eMJI€ OCTAJIUCh ObI TOJIBKO CIIOHBI U KUTHI.

bonee toro, mpuponsa 6e3 cokajaeHUs KEpPTByeT Hauboee
CHUJIBHBIMH, HO "TyHbIMH" OCOOSIMH, KOTOPBIC peaqu3ys MPUHIIUI
JOMUHUPOBaHUSA, THOHYT B Jpakax, JaBas BO3MOXHOCTH Ooijee
cmabbiM, HO OoJiee YMHBIM, OCTaBHUTH IMMOCie ceds Ooyiee pasyMHOE
IIOTOMCTBO.

UenoBedeckoe  OOMIECTBO  HE  SBISACTCA  KAKUM-TO
UCKJIIOYCHHEM, B HEM JIEUCTBYET TOT K€ MPUHIUI JOMUHUPOBAHUS,
runepTpoGupoBaHHbI TOKa eIle JOBOJBHO HECOBEPIICHHBIM U
MPUMHUTHUBHBIM Pa3yMOM.

Camble MPUMHUTHBHBIE 0COOU, PYKOBOJICTBYIOIIKECS B KU3HU
YUCTO JKUBOTHBIMU MPHHIIMIIAMU, OOBIYHO JOCTUTAIOT BBICOKOTO
MOJIOKEHUS B OOIIECTBE, TaK KaK UM HUYETO HE CTOUT MEPECTYIUTh
4yepes T000ro, CTOSIIEro Ha X MyTH.

OHU TpeKpacHO YMEIOT MOAABIATH €Ile JOBOJBHO CIIA0BIi
rojioc COBECTM W HE oOpamarb 0coOOro BHUMaHHS Ha KaKHe-TO
MopajbHble U HPAaBCTBEHHbIE MpUHIMIBL. [loaTOMYy camoe BbIcOKOE
MOJIO)KEHHE B OOIIEeCTBE, MOKa Kak MpaBUiIO, 3aHUMAIOT CaMble
MPUMHUTHUBHbBIE U OECIIPUHLIUITHBIE.
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20. Ob MHCTUHKTAX U MBIIIVIEHUH

[Ipexne yeM HauyaTh pa3roBOp O MBIIIJICHUUW W CO3HAHUH,
HY>KHO 3aME€TUTh, YTO B IPUPOJE HET MECTA KAKUM-TO MUCTUUECKUM
Y CBEPXBECTECTBEHHBIM SIBJICHUSM, B HEH BCE TPOUCXOAUT B COTIACHH
¢ mpocThiMU (pusmueckuMu 3akoHamu. [Ipupoga mpocra U jgaxe B
HEKOTOPOH CTENEHH NMPUMHUTUBHA, U YTO ObI MOHATH 3TO, HAYHEM C
CaMbIX TMPOCTHIX Bemiei. Mbl He Oydaem yrayOnsTecs B JeOpu
OpPraHUYecKOi XMMHUHU M OMOJIOTHH, a IONIPOOYyeM MOHATH MPUPOIY Ha
IPOCTEHBKUX MPUMEPAX.

JlomycTuM, 4TO MBI IMEEM B PACIIOPSIKEHHUH JECATOK MPOCTHIX
OpPraHu3MoOB, HampuMmep, 4epBed. Kaxnpli  4epBb  HUMeEET
NPUMUTUBHBIN I71a3, B BUJ€ HEPBHOI'O OKOHYAHHUS, YYBCTBUTEIBHOTO
K CBETY, PACMOJOKEHHOTO B SIMKE Ha NEpPEAHEM KOHLE TYJOBHUIIA.
Hukakoro wuszoOpa’keHuss OH, KOHEYHO, CO37aTb HE MOXET, HO
pa3IU4UTh I/I€ CBETIIO, a [I€ TEMHO €EMY BIIOJIHE MO CHUITY.

Y Hero ecTb Tak k€ IPUMUTUBHBINA MO3T, COCTOSIIUMI U3 IIapbl
JIECATKOB HEUPOHOB, YIPAaBIAIOIIMNA IIapOW MBI, HAa OCHOBE
CUrHajoB rnasza. IlpencrtaBuM A IPOCTOTHI, YTO COBEPILIEHHO
CIIy4aitHO, B Pe3yJIbTaTe MyTalluid, Y IIATH YE€pPBEH HEPBHBIE BOJOKHA,
MOAXOAAT K MBIIIIAM HANpsSMYI0, MMapajulesibHO, a y APYruX MSTH,
BOJIOKHA ITepeKpeleHbl. To ecTh MATh YepBel, Kak 1 BCE )KUBOE, OYIeT
TYNO JIBUTaTbCs HA CBET, a APYrUE MATh, TYNO NOMOJI3YT B TEMHOTY.

B pe3ynbpraTe pa3znu4yHOro NoBeIeHUs, YEPBH, BBIIIOI3IINE HA
CBET, OynyT OBICTPEHBKO CBHEICHBI, a T€ YTO MOMOI3JIH B TEMHOTY,
ocranyTcs kuBbl. Hy, ecim M He Bce TO, BO BCSKOM Ciyd4ae,
60mbmMHCTBO. OCTaBIIMECS B JKUBBIX IPUHECYT IOTOMCTBO, B
KOTOPOM,  €CTECTBEHHO  Oyayr  mpeobiagaTh  ocobu ¢
MEePEKPEIICHHBIMY HEPBHBIMHA BOJIOKHAMH.

B xaxzaoMm mocnenyromeM HOTOMCTBE 3TOT NpU3HAK OyneT
3aKpEIUIATHCS U, B KOHIE KOHIIOB, BCE YEPBU BCErAa OyayT ymoy3arh
B TEMHOTY. BOT IpuMepHO Tak BOZHUKAEeT MHCTUHKT. IHCTUHKT — 3TO
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CTaHJapTHas MOJENb TIOBEACHHUS, OTpabOTaHHAs M OTTOYCHHAs
IpoIecCOM 3BOIIOLUU. JII000Bb K OJIMKHEMY, HAlpUMeEp, 3TO TOXeE
UHCTUHKT - MHCTUHKT BOCHHMTaHUS NMOTOMCTBa. Eciau poaurenu B
pupojie OpocaroT NOTOMCTBO Ha IPOU3BOJ CyAbOBI B MIIaICHYECKOM
BO3pacTe 0€3 3allUThl, TO OHO HE JIOKUBET /10 B3pOCIIOro BO3pacra u
HE OCTaBUT CBOEro MOTOMCTBAa. TO €cTh poJ Ha 3TOM MOXET
3aKOHYUTHCS.

Tak BOT B pe3yabTaTe BOJIIOLMHM CMOIJIN BBIKHUTH TOJIBKO TE
BUIBl JKUBOTHBIX, KOTOpble 3a0OTHJINCH O TOTOMCTBE JO
"coBepuieHHOJETHS".  Buasl, B KOTOpBIX 3TH  KadecTBa
UTHOPUPOBAIMCh M HE 3aKPEIUISUINCH, NPOCTO HE BBDKWIM U B
HACTOsIILee BpEMsI HE CYLIECTBYIOT.

A Temepb Bo3bMeM 0O0Jiee CIIOXKHBIN OpraHu3M, C MO3TOM YXKe
COTHA B JBE HEHUPOHOB, KOTOPBIA YK€ MOMKET «MBICIHUTH>.
IIpencraBeTe, 4TO OH BUIUT MHULLY, KOTOPYIO MOXKHO MOHMAaTh JIBYyMs
cnocobamu. JInbo nepedexars HaNPsIMYIO Yepe3 OCBEIEHHOE MECTO
U CXBaTUTh, JHOO Ui TOTO K€, TIOAKPAacTbcs B 00XO0I IO
HEOCBEUICHHOMY MecTy. IlepBblil BapuaHT ypeBaT TeM, 4TO Korja
OXOTHMK BBIWJIET HA CBET, MMILA €70 YBUIUT U MOXKET YCIIETh yAPaTh.
K Tomy e 1 caM OXOTHUK PUCKYET, BBIXO/Is HA CBET - €r0 TOKE MOTYT
CXBATUTh U COXKPATh IPYIH€ OXOTHUKHU.

Bo BTOpOM BapuaHTe, IoKa OH KpajeTcs 110 TEMHOTE, MHILA
TOKE MOXKET yOexaTb uin €€ KTo-To Jpyroi coxper. Ho 3aTo 3ToT
nyTh Oe30macHee, OXOTHHUK, MYCTh NakK€ M TOJIONHBIA, HO XOTh B
KUBBIX OCTaHeTcs. JlpyruMu clOBaMH, pELIEHUE B PE3yJbTaTe
MBIIIICHHS WIA CPAaBHEHUS JIBYX BapHaHTOB JCHCTBUSA, MOXKET OBITh
KaK TpPaBWIbHBIM, TaK W OMMOOYHBIM. B mepBoM BapuaHTe ecTb
Oonblas BEPOATHOCTh NOTMOHYTh, a BOT TOCTYHNUTh Tak,
Kak IIpe/ylaraeT MHCTUHKT - O0Jiee pa3yMHO.

ITosToMy BCe KMBBIE OpPraHU3MBl U UEJIOBEK B TOM 4YHCIE,
NPEANOYUTAIOT HE MBICIUTb, a MPOCTO CIEJOBAaTh MHCTUHKTAM, TO
€CTh KaKMM-TO CTaHJIApTHBIM MOJENAM NoBeleHHsd. Tem Oosee uTo

JUI MBIIIICHUS (CpaBHEHHs) TpeOyeTcsi mopadboTaTh MO3raMH, a 3TO
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TpeOyeT ycunuil W, COOTBETCTBEHHO, 3aTpar 3Hepruu. Kak Buaure,
caM TMpoIlecc MBIIUIGHHST — 9TO0, 10 CYTH, HaXO0XICHUE
HECTaHJApPTHOTO pELICHHS, B KAaKOW-TO CHUTyallMd, WU MPOCTO,
OaHaNbBHBIN MPOLIECC CPABHEHUS U 3aIOMUHAHMUSL.

U1 xorjga HEKTO HAYMHAET yTBEpKAaTh, 9To Gopmyna F=mc?
HEBEpHa, MOJaBJstoniee OOJBIIMHCTBO HAYMHAET €r0 CMELINBAThH C
rps3pio. BoBce HE MOTOMY, YTO OHH MPHUIILIU K 3TOMY B Pe3yJbTaTe
MBIIUICHHSI, @ TPOCTO MOTOMY YTO BOCIIOJIb30BAIUCH CTaHIAPTHBIM
METOJIOM Tiepedopa TeX 3HaHUM, KOTOPhIe OBUTH BOUTHI UM B TOJIOBHI
B IIKOJIAaX ¥ MHCTUTYTax. MK 1Mo CyTH, HHCTUHKTOM. JTO HaMHOTO
npoiie U He TpeOyeT 0co00ro yMCTBEHHOrO HampsikeHus. Huuero
IJIOXOr0 B 3TOM MOBEJIEHUU HET, pa3Be KpOME TOro, 4TO OHO YKe He
IpeJnoiaraeT HUKaKoro JalbHEUIIEro pa3BUTHSL.

A Temepb HECKOJIBKO CJIOB 00 OCO3HAaHWU COOCTBEHHOTO fl.
JIro0oit opranusm, 00aalOIIMK pa3BUTON HEPBHOM CHUCTEMOM, cam
ce0st Kymath He OyzeT, MOTOMY KaK OIIyIIaeT ce0s KaK OJIHO IeNoe.
Opnnako, omrymieHue ce0s Kak 1eJ0oro OpraHu3Ma, enie HeJJoCTaTOYHO
JUTSE OCO3HAHUS ce0sl KaK MHIUBUIAYAThHOCTH WIH JTUYHOCTH, HHAYE
BCE JKMBOTHBIC OBLIU ObI JTUYHOCTSMHU M COCTABHIIA OBl OTPOMHYIO
KOHKYpEeHLHIO uenoBeky. [IpencraBpre TobKO ceOe TUrpa uiM aaxe
co0aKy C MHTEJUIEKTOM YeJIOBEKa.

K Hamemy cyacTbio, 3T0 BO3MOXKHO TOJBKO B pe3yJbTare
0o0ydYeHUs] M BOCIHTAHHWS HA OCHOBE, TaK HAa3bIBAEMOM, BTOPOM
CUTHAIBHOU cUCTeMBL. Wnu s3b1ka. A 71 3TOTO HYXEH JOCTaTOYHO
OOJBIION MO3T, KOTOPBIM MOT TOSIBUTHCS Y YEIIOBEKa, B PE3yJbTaTe
IBOJIOIIMOHHON MyTaIu. JKHBOTHBIE XOTh U HE UMEIOT TAKOT'O MO3Ta,
HO TaK ke, Kak U YeJOBEK CIOCOOHBI K 00ydeHHIo. M XOTs oHU
MOJIB3YIOTCS ISl OOIIEHHS] HEKOTOPHIMU 3BYKaMH, HO WX HENb3s
Ha3BaTh fA3BIKOM, IMOATOMY OOYy4YEHHE Y JKMBOTHBIX MPOMCXOAMUT Ha
OCHOBE UHCTHUHKTOB — 3TO CaMOOOY4YEeHHE MOIPaKaHUEM.

YeroBeUeCKUHN OETEHBINI, BOCOIUTAHHBIN B CTAae >KUBOTHBIX U
KUBYILIMN B HEM JOCTATOYHO NJIUTENILHOE BpPEMsl, TaK ke HaydUTCs



Anexcandp BECEAOB

BCEM TMpHEMaM OXOThl M TOBEACHHUS CpPEIu JKUBOTHBIX, HO B
TAIBHEUIIEM y)Ke HUKOTIa He CMOXKET OCO3HATh ce0sl TUYHOCTHIO. Y
JKUBOTHBIX HA4YUCTO OTCYTCTBYET UYYyBCTBO CTpaxa, 3aTO XOPOILIO
Pa3BUT WMHCTHUHKT JUCTaHIMpOBaHUs. JI10OOW >KMBOW OpraHu3M
BCEr/a CTapaeTcsl Jep>KaTbCsi OT JPYIMX HE POJCTBEHHBIX €My
OpraHU3MOB, Ha OINpPEAEICHHOW AUCTAHLUUU. Y BBICIIUX >KUBOTHBIX
3TOT UHCTHHKT JIOBOJILHO CJIOXKEH.

OHHU MOTYT OMpeAeNsaTh CTENEHb OMACHOCTH, B 3aBUCHMOCTH
ot obpaza xkuBoTHOTO. HO 370 HeE cTpax. Kocyns ynupaer ot remapaa
HE MTOTOMY, 4TO OOUTCS OBITH ChEJCHHOH, @ TPOCTO B CHITY HMHCTHHKTA.
Kak Tonmbko remapy u3-3a yCTalloCTH MPEKPATUT MPECIeIOBaHUE, TYT
K€ OCTAaHOBUTCS M IpecieayeMas kepTBa. W yxe uepe3 necsiTok
CEeKyHJI OHa OyJneT MUPHO TAcTHUCh, HE oOpalas Ha HEro 0coOoro
BHUMAaHUSI.

WHCTUHKT IUCTAaHIIMPOBAHUS €CTh U y XUIIHUKOB. Eciu BbI
HEOKUJAaHHO TIOSIBUTECH Ha HEOOIBIIIOM PACCTOSIHUU AaXKE€ OT CHITOTO
TUTpa, OH HamaJaeT He pa3ayMmbiBas. Ho ecnu 310 paccrosiHre OyneT
0OJBIIIE HEKOTOPOTO KPUTHYECKOTO, OH MPEANOYTET HE3aMETHO
YIATUTHCS.

W3 mpocThIX MHCTHMHKTOB Tak ke OepyT Hayaio, U
MPAKTUYECKH JII0Oble HpaBCTBEHHbIE IPUHLIUIIBI. Bo3bMeM, Hanpumep
3a00Ty 0 moromcTBe. [loueMy Bce >KMBOTHBIE 3a0O0TITCS O CBOMX
neteHbimax? MoxeT ObITh 3TO MM BHyIm rocmonb? Jla, Her,
KOHEYHO, 3TO CIIEJCTBHE JCHCTBUS MPOCTOr0 HHCTHHKTA.

Ecnu ponurtenu He cTaHyT 3a00TUTCS O CBOEM MOTOMCTBE, a
Oyayr OpocaTh JAETEHBINIEH Ha TMPOU3BOJN CyAbOBI cpa3y Iocie
POXIEHUS, TO €1Ba U WX POJA NPOAOIKHUTCA. Bce oHHM mMoka
OecrioMoIHbie OyAyT CheICHbI U POJI Ha 3TOM pekpatutcs. Ho koraa
ponuTeny o0ydaroT U ONEKaloT JAETEHBIIIEH A0 B3pOCIOro BO3pacTa,
TO UM JIerye BBDKUTh U B CBOIO OYepe/ib MPUHECTU CBOE MOTOMCTBO,
KOoTOopoe OyAeT MOocCTymaTh TakK e. A ClIeJoBaTeIbHO TaKue
YelloBEYEeCKHe KauecTBa, KaK MOpajlb M HPABCTBEHHOCTb OepyT

HAYaJI0 M3 OOBIYHBIX HWHCTUHKTOB, a BOBCC HC OT KaKOIo-TO
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MU(UYECKOTO CYIIECTBA, BIOXKHUBIIETO, SKOOBI 3TH TIOHATUSA B
CO3HAHHE YeJIOBEKa.

Jlrogu, HEe MOHMMAas TakOW MPOCTOM 3aBUCUMOCTH, COUMHSIOT
CKa3KH O pa3yMHOCTHU MPUPOJIBI, KOTOPOH y He€ HUKOTIa He ObuT0. B
MIPUPOJE HET pa3yMHOCTH, Bce ropasnao npoie. [louemy, Hanpumep B
IpUpOJIe HE BCTpeyaroTcs Oesble TUTPbl, HO 3aTO IMOJHO OesbIX
mensenei? Jla moTtoMy dYTo Oenblii THTP HE CMOXET BBDKUTH B
YCJIOBHSIX caBaHHBI. OH CIIUILIKOM 3aMETEH U HE CMOKET MOJIKPACThCS
K 100b19e. OH MPOCTO YMPET C TOJIOAY, TaK U HE OCTaBUB MTOTOMCTBA.
Takast >)xe cuTyalusi u ¢ MeABEIASIMHU.

[TpuBeny eme mpocToit mpuMep ¢ KojaoHuen 6akrepuii. Eciu B
yamiky [leTpu coneprkaliyro nuTaTeapbHyI0 Cpeny ¢ KOJTOHHEN KaKhX-
a1M00 OJHOKJIETOYHBIX KAalMHYTh KAaIUII0 CaxapHOIo CHpoIma, TO 4epe3
napy MUHYT B 3TOM Karute codepyrtcsi Bce Oaktepuu. [Ipuuem cambie
KPYITHBIE OKaXyTCSl B CaMOM ceperHe 3TOW Karuii. HUKTo u3 yueHsbIx,
KOTOPBIX $ CIIPAINBall, HE MOT OOBSICHUTD, KaK OHH 3TO JIEIAOT.

[IpakTuyeckn kak Oe3rpaMOTHBIC OOBIBATENH, OHU HECIHU
KaKyl0-TO 4yIlb O TOM, YTO OakTepwH, NMpHU ABWKCHHUH CIIy4aliHO
nonajaas B CHUpOI, mepecralT ABurarhesa. [loromy 4to Tam Mo
SHEpPrusi MUHUManbHa. I 3TO mpU TOM, YTO y OJHOKJIETOUYHBIX HET
HUKAKHX OpPTaHOB OCSI3aHUSl WM OOOHSHHS, U TeM OoJjiee HUKAKUX
opratoB JiBikeHus1. C TOUKHU 3peHus HacTosIIEeN TeoprH, 00bICHEHUE
aToro "gpeHomeHa" ajeMeHTapHO.

Kamnst cupoma mocTerneHHO pacTBOpSETCS W Ha MeMOpaHe
KJIETKH, TOIMABUIEH B 30HY €€ JEHUCTBUS, BO3HUKAET OCMOTHYECKOE
naBiieHHe, OOYCJOBJICHHOE pa3HOCTBIO KOHILIEHTpAlUil cupomna
CHapyku W BHYTpH KkjieTkd. Co3maercss MOTOK MOJIEKYN caxapa,
HaAIpaBJIEHHBIH CKBO3b 000JOYKY BHYTph KieTkd. Ho Tak kak ¢
Pa3HBIX CTOPOH KJIETKM OCMOTHYECKOE JTaBJICHHUE Pa3/IMYaeTcs, TO B
pe3yabpTaTe 3TOM pa3HOCTH JABJICHMM, KJIETKAa HAUMHAET JBUraThCs B
CTOpOHY Oouiblliell KOHIIEHTpaluu cupomna. Korjga kierka 10CcTUraeT
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CepelMHbl KaIUlM, KOHUEHTpalusi BBIPABHUBACTCS U JIBUJKCHHE
MpeKpaaeTcs.

A celflyac HECKOJBKO CJIOB O BEUHOW XU3HU. Ilomamisgrormas
Macca MPOCTBIX OOBIBaTENICW CUMTAET, YTO y HUX ecTh ayma. U
npoueHToB 50 yBepeHbl B TOM, YTO 3Ta camas Jyllla MOCTOSHHO U
HEIPEPBIBHO NIEPECEISIETCS B HOBOE TENIO U XKUBET BeuHo. Ho camoe
3a0aBHOE B TOM, YTO JyIlla 3Ta HUKOMY U HE JJISl 4ero, COOCTBEHHO U
He Hy’kHa. A 3aueM oHa? Eciiu Obl B Hel COXpaHsITUCh KaKie-HUOY b
OCTaTKH 3HaHWH, Torma MOHATHO. Poauics peOGeHoK, MOIy4H
o0pa3oBaHHYIO Iylly W HAaTe€ BaM, TOTOBBIA akaaeMuk. OgHAKO
KQKJIbIII HOBOPOXJICHHBIA BBIHYXICH YYUTHCS TOBOPUTH, XOIUTH,
MUCaTh, YUTATh... BCIO )KU3Hb MPUXOTUTCS YeMY-HUOYIb YUUTHCS.

BrIxoauT, 4TO U HET HUKAKOM Ay, @ €CTh MPOCTO CO3HAHMUE,
KaKk CBOMCTBO oOpraHuyeckol marepuu. Ku3Hb - KaK CIEICTBHUE
3BOJIIOLIMHA MAaTEPUH B CUILY NMPOCTHIX 3aKOHOB IIPUPO/IBI, & CO3HAHUE,
Kak €€ cBoMCTBO. M Hama XKHW3Hb — 3TO HE KAaKOW-TO YJayHbIA U
peauaimii cydail, a camasi HacTOsIIast HeU30€KHOCTh. DTO IPOCTO
OuyepesHOEe 3BEHO B OCCKOHEYHOH IEeNM pOKICHUN U cMmepTeld. Mbl
Hen30exkHO "KuBeM' OECKOHEYHOEe MHOXKECTBO pa3. ToNbKO MbI
HUKOTr/1a He Oy/leM TIOMHUTh K€M MbI ObLIH B IPEIBIIYIINE KU3ZHU U
KaXKIbIH pa3 OyJaeM YYUTh BCE€ 3aHOBO M CUMTaTh, YTO HaM CTPAILHO
MIOBE3JI0, YTO Mbl POJIUJIUCK.

bonee Toro, B cuily HEM3MEHHOCTH 3aKOHOB NPUPOJBI IS
000 TOYKU BCEICHHON, MBI MOYKEM MOSBIISATHCS TI€ YTOAHO U KeM
YrOJHO, B JIO0O0I CTpaHe U Ha 000N M3 OECKOHEYHOTO0 MHOXKECTBA
IJIaHET, Ha KOTOPBIX CYLIECTBYIOT TMOJIXOJAIINE YCIOBUS MJif
CYIIECTBOBaHMs OpraHMYecKuXx MoJieKys. Ml HaBepHoe, Bcerna OyaeM
CUMTaTh, YTO HAIIA TUTAHETA SIBJISIETCS UCKIIOYEHHEM U Oy/ieM rajaTh,
CYIIECTBYIOT JI BO BCEJICHHOM Ipyrue oOuTaembie ranersl. U koraa
MBI CMOKEM IIOJIETETh Ha HUX, MBI HAalJEM TaM COBEPIICHHO TAKUX
ke, Kak U Mbl, ooutareneil. [la u mimaHeTsl OyQyT MOXO0XH IPYT Ha
JIpyra, IOYTH KaK JBE KaIljy BOABI. ..
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21. O TEOPMM OTHOCHUTEJBHOCTH

Teopusi OTHOCUTEIBPHOCTH DWHIITEHHA, KaK OCHOBaHHAasl Ha
HEMMOHUMAHUU CYIIHOCTH TpPaBUTAIlMH, MaTeMaTH4YeCKas MOJEIb,
HalpaBuja HAyKy IO JIOKHOMY MyTH M Oojee 4eM Ha CTOJIETHE
3aTopMmo3uia ee pa3BuTue. [lompiTka 00BSICHEHUS TPaBUTAIIUN HEKUM
"MCKpPUBJIEHUEM" TIPOCTPAHCTBA-BPEMEHH, HE BBIIEP/KUBAET HUKAKOU
KpUTHKU. Benp s Toro, 4ro Obl OOHAPYKUTH 3TO HCKPHUBIICHUE,
HY)KHO, KAK MUHUMYM CPaBHHUTH €TO C YEM-TO MPSMBIM.

A WCKpHBIICHHE BPEMEHH — 3TO BOOOIIE KaKOW-TO BCEICHCKHIA
Oopen. Ho Ttak kak BceneHHass 0ECKOHEUHA W HUYETO MPSMOT0, C YeM
MO>HO OBUIO OBI €€ CPaBHHTH, 3a TIpeaesiaMu €€ OECKOHEYHOCTH HE
HaOIOZaeTCs, TO paccykaaTh 00 ATOM MOXHO OECKOHEUYHO JIOJTO,
COBEPIIICHHO HE OIacasiCh, YTO TBOKO JIOXKb OBICTPO pazobisauat. 1
JlaK€ HACOUYMHATH CKa30K O MHOJYKECTBE BCEIICHHBIX, IO KOTOPBIM
Jla’Ke MOKHO YBJIEKATEJIbHO MOMYTEIIeCTBOBATh, IPOHUKAS U3 OJTHOMN
B JPYT'YIO Yepe3 "KPOTOBBIE HOPBI" WIH "4ePBOTOUYMHBI".

[IpyuHUIMN OTHOCUTEIBHOCTH — 3TO, 110 CYTH MPUBHECEHHBIN B
(GU3MKY TPUHIUI KOMMYTAaTHBHOCTH MaT€MaTHYECKUX OIepalluii.
Benb coBepiieHHO HEBa)KHO MPUOABIIIECTE B JIBa K TPEM MM TPH K
JIBYM, B PE3YJIbTAaT BCE PaBHO OYyJIET MATh.

Kupnuy, mamaromumii Ha 3€MIII0 BIOJHE MOXHO CUHMTaTh
MOKOSIIIUMCST M BCEPhE3 ToJIaraTh, YTO MMEHHO 3eMJIsi BMECTE C
OECKOHEYHOIl BCEJIEHHON ImamaeT Ha Hero. M XOoTs MaTeMaTHYECKHE
GOopMyIIbI OT 3TOTO HE HU3MEHATHCS, 3TO MOXKET CIYXHUTh IHUIIb
MOKa3aTeJIeM U30IIPEHHOCTH YMa, HO YK HUKaK He 37paBoro CMbIcJa.

C TOukM 3peHMs MaTeMaTWkH, cucrema KomnepHuka
MPaKTUYECKH HE HMMEET HUKAKUX TMPEUMYIIECTB TeEpesl CHCTEMOU
[Itonomes. Benp oA HOpekpacHO yMEIHM  PacCUUTHIBATH
30/IMaKaJIbHBIE TIOJI0’KEHMUSI, TYHHBIE U COJTHEUHBIC 3aTMEHUS, TaXKe HE
npeamnonaras, 4ro He 3emis Bpaiaercs Bokpyr CoiHIa, a coBceM
Jake Ha000pOT.
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JlJist MaTeMaTUKH 3TO COBEPIICHHO 0e3pa3andHO, (POPMYIILI OT
ATOr0 HE MEHSIOTCA, HO C TOYKH 3peHus (U3MKU - 3TO abcypi.
Oco0eHHO KOTa W3 MaTeMaTHYeCKUX MPeoOpa3OBaHHUM IMBITAIOTCS
BBIBECTH KaKHe-TO (PU3NYECKHE UCTHHBI, KOTOPBIX B MaTEMAaTHKE HET
U OBITh HE MOJXKET.

Opnako  ydeHble YK€  HACTOJbKO  3alyTaluch B
MaTEeMAaTHYECKUX MPEOoOPa30BAHMSIX, YTO COBEPIICHHO HE 3aMEYaroT,
YTO MPEBPATHIIN HayKy B OaHAIBHYIO HyMepoJoruto. Ho HeBO3MOXKHO
HaJyBaTh MBUIBHBIA MY3bIph OecKOHeuHO. OH BCE PaBHO PAaHO WIU
MIO3/IHO JIOITHET.

Bce HayuyHoe cooOmiecTBo, C 3TOM TOYKH 3pEHUS,
IpelCTaBiIsieTcss  TOJNNOM  AWKapeW,  HalleAlUX  JBUTaTelb
BHYTPEHHEI0 CropaHusi U TMbITAIOUIMXCA IOHATH MPUHLHUI €ro
JIEUCTBUS, U3y4asi CTPOCHUE JICTATICH.

Pa3o0paB ero Ha yacTM M pacTalluB MO XIKUHAM, OHH
MBITAIOTCS C MOMOIIBI0 M3YYCHHS] Pa3MEPOB OTICIBHBIX JeTalle,
MOJICYeTa KOJMYECTBA KAHABOK JUIsI MOPIIHEBBIX KOJEI[ M YHCIa
3yObheB Ha BEHIIC MaXOBHKA, a TaK K€ MPOOBI CMAa304YHOTO Maclia Ha
BKYC, MIOHSThH TIPHUHIIUII €TI0 JICHCTBHUS.

N gem Oonbliie oHH yriTyOJIsSIOTCS B M3YUYCHUE JICTANICH B YeM
00JIbIlIe HWCMUCHIBAIOT CTEHBI memep (Gopmyiaamu, TeM Bce Aalblie
YXOJST OT IOHUMaHMUS.

U yxe Te, KTo Tocnadelt pa3yMoM, HAUMHAIOT OOBSICHSIThH €T
paboTy HEKMMH OOXXECTBEHHBIMH CHJIAMH HJIM  KaKUMH-TO
MU(UIECKUMU KBAHTOBBIMH 3aKOHAMH.

22. O MATEMATUKE U ®U3UYECKOM CMBICJIE

Creroe MpEeKJIOHEHHWE HAyYHOTO COOOINECTBA, Tepen
MaTeMaTUKOM, KaK IapuIel HayK, MEepermyTaBIiee €€ co CIyKaHKOM,
OKa3aJl0 YYEHbIM MEJBEXbIO YCIYry, MPEBPATHB HAyKy B HEKOE
noz[06ue XI/IpOMaHTI/II/I, CO CBOMMHU IIaMaHaMWH, HpOpI/II_IaTe.HSIMI/I n
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TonkoBaTeasiMu. CTpOro roBops, MareMaTHKa BOBCE HE SIBIISIETCS
HAyKOH, a BCEro JIMIIb KPATKUM U JOBOJBHO IPUMUTUBHBIM SI3BIKOM,
KOTOPBIM OIHUCATh JIaXe MPOCTYI0 OKPYKHOCTh MOKHO TOJIBKO OY€Hb
MPUOJIU3UTENHHO.

CrpemiieHne BBIBECTM W3 MAHMITYJIALMA aOCTpaKTHBIMU
MaTeMaTUYeCKUMHU CHUMBOJaMH M (GopMyllaMd HeKHe (PU3NYecKue
UCTUHBI, MPHUBEIO K W300PETEHUIO IMOHSATHI, HE COBMECTUMBIX C
3aKOHAMHU MpUPOJbl. MaTeMaTUKON, KaK KPAaTKUM SI3IKOM, MOKHO
OIKCaTh KaKoe-T100 sIBIEHUE, HO OOBSICHUTB €r0 OHA HE B COCTOSTHUH,
IIOTOMY YTO CO3AA€T TOJBKO WILTIO3UIO IOHUMAHUS.

B otnnuunu ot MaTeMaTUKH, B MPUPO/IE HE CYIIECTBYET HUUYETO
OTPULATENILHOTO UM MHUMOTO, TIOATOMY B HEl HET U HE MOKET ObIThH
HUKaKOW aHTUMaTepuu. B Hel HET HU MHTErpalioB, HU KBaJIpPaTHBIX
KOpHEH, HU cuHycoB. [loTOMy 4TO CHMHYC — 3TO HE Kakas-HUOYAb
duznyeckas BeIMUMHA, a BCETO JUIIb OTHOLICHUS BEIIMYHMH.

U yxe et uepes3 cTo NOTOMKH OYIyT MOKAaThIBATHCS CO CMEXY
Ha/ TaKUMU "Hay4YHBIMH' TEpiiaMH, Kak OO30HBI XWITCa, YepHbIC
IObIpbI, pydku Ywuiepa, Korel Illpegunrepa u  npodyumu
MOPOXKACHUSIMUA TMPUMUTUBHOTO co3HaHus. Kak ckazanm OJIHaXIbl
OWHIITEHH, MaTeMaTHKa — 3TO EIMHCTBEHHBIM CIMOCOO TPOBECTH
camoro ce0s 3a Hoc. U cam e o yiu B 3TO BisIIacs. . .

I'paBUTAIIMOHHBIN KOJUIAIIC U aKKPEIHs, KaK MMOJHATHE CaMOT0
ce0st 3a BoJIochl. bomnbI10# B3pHIB, Kak TBOPEHUE MAaTEPUU U3 HUYETO.
MonekynsipHO-KUHETHYECKAast TEOPUSI M TEOPUS CTPYH, KaK 00pa3uuKu
BEYHOI'O JIBUTATENi W MHOXECTBO JAPYyruX aOCypIaHBIX U
OCCCMBICIICHHBIX THUIIOTE€3, BBIBEACHHBIX U3 MAaTEeMAaTHYECKUX
npeoOpa3oBaHUi, MaJIO YeM OTIHYAOIIUXCS OT OMOIEMCKIX CKa30K U
COYMHEHUH (aHTAaCcTOB, CO BPEMEHEM HaBCer/la UCUE3HYT U3 HayKH.

Benp HeynuBUTENBHO, YTO TeOpUs OOJBIIOIO B3phIBA, Kak
00KECTBEHHOE TBOPEHHUE MATEPUHM M3 HUYETO, C OOJBIION OXOTOM
Oblla TpHU3HAHA PETUTHO3HBIMH MpakoOecamu Barukana. Henbss
OTpULIATh TOTO, YTO MAaTEMaTHYECKH MOXHO MOCYUTATh HACKOJIBKO



Anexcandp BECEAOB

YBEJIUYUTCS JIJIMHA JKEJIE3HOM JIMHEUKH MPU MUJLTUOHE T'PaJyCoOB, HO
00CyX/1aTh MPU 3TOM €€ CBOMCTBAa MOTYT Pa3Be YTO yMAJMIICHHBIE,
MOTOMY YTO HU IPU TaKOM TeMIiepaType OHa MPOCTO HE CYIECTBYET.

OpnHako, HECMOTPSI Ha 3TO, IICEBJIOYUYCHBIE Ha TIOJTHOM CEPbe3e
OINKCHIBAIOT, HAIPUMED, YEPHBIE ABIPHI, KaK OYATO YK€ MOUTYIaal UX
COOCTBEHHBIMU PYKaMU, TOBOPAT 00 aKKpELUH, KaK MaJeHUU MaTepuu
camoii Ha ce0s1, Kak Oy/ATO BUJIENIHU 3TO TIE-TO BOOUHIO.

Onucanuss  pa3sNUYHBIX  MApagOKCOB,  HEOOBSICHUMBIX
3 PEeKTOB U SABICHUH, IKOOBI CYLIECTBYIOIIMX B MPUPOJE JIABUHOU
JBETCSI C SKPAHOB OOJIBIIMHCTBA TEICKAHAIIOB M Y)KE TPEBPATHIIOCH B
JOXOJHBIM OM3HEC Ha HEBEKECTBE OOBIBATENEH M TaK HE CUJIBHO
00pEMEHEHHBIX CITIOCOOHOCTHIO K MBIIIICHUIO.

U camoe cTpaiiHoe, 4YTO HACTOSIIME yYeHbIE IIPU ITOM HHUYETO
HE MOTYT BO3pa3uTh. B uX cpeie HEBEXKECTBO YK€ JTOCTUTIIO TaKOM
CTENEeHH, YTO MHOTHUE U3 HUX BEpAT B O0ra, a HEKOTOpBIE aXe U He
CKPBIBAIOT 3TOTO. bosiee Toro, B HEKOTOPBIX YUEOHBIX 3aBEJICHUSIX YKE
JIENTal0TCs TMOTMOJI3HOBEHUST YUpeauTh Kadenapsl 6orocioBus. U s He
VAMBIIOCh, YTO B CKOPOM BpPEMEHH JOWJIeT odYepeap U 10
BO3POKJICHUS CBIATEUIIEH HHKBU3HUIIUU.

VYyeHble U caMM YK€ JTaBHO NMPEBPATWIIMCh B TOJKOBATENEH
pe3yabTaTOB  MaTeMaTHYECKUX  MpeoOpa3oBaHUM, MoTI00HO
acTpoJioraM, MPEICKa3bIBAIOIIMM JIIOACKUE CYABOBI MO PHUCYHKY
pacmojiokeHusi 3Be3]] Ha HeOe, COBEpIIEHHO HE MOHUMAs, YTO 3TU
SIBJICHUS HECOMOCTAaBMMbl U TMOJYMHEHBI COBEPIICHHO pPa3HbIM
3akoHaM. Ecnum gBMKeHWEe HEOECHBIX TeNl JIOBOJBHO JIETKO
IpecKa3yeMo, TO MOBEJICHHE YelOoBEKa, 00JIaJaroIiero cBoOoon
BOJIM, MPEJCKA3aTh HEBO3ZMOXKHO.

YMenne  ¢GaHTACTUYECKH  HAYKOOOPa3HO  TPAKTOBATh
pe3ynbTaThl  MaHMMYJSIIUN ~ MareMaThudeckuMu  (opMyramu,
CUMTAeTCs TPU3HAKOM HEOPIWHAPHOTO yMa W HECTaHJApPTHOTO
MBILUIEHUSI, HEIOCTYIHOro mpocToMy cmepTHoMmy. Co3maB cebe
0O0’KKa TI0 UMEHHU '"MaTeMaTHuka", y4eHBIC YK€ HECKOJBKO CTOJICTUH

BOIAT cebs 3a HOC, IAKC HC TOAO03pCBAd 3TOTO.
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3Hasi, 4yTO JBaXAbl JABa — YETHIPE M HAarpoMoOKJas ApYyr Ha
Jpyra Maccy MHOTO3TaXHbBIX (OpPMYI, JIETKO HAamucaTh BIIOJHE
HAay4YHYIO CTaThl0 O KaKOM-THOO (DU3NYECKOM SIBJICHHWH, JaKE HE
MOHMMasI ero (PM3MYECKOro CMbICIIa M, TEM He MeHee, CO3/1aB B ria3ax
oObIBaTeNsl WIIIO3UIO BBICOKOW HaydyHOCTH. W 3Ty WIUIIO3UIO JIETKO
MOJKPENUTh MPOCTOM TMPOBEPKOM MaTeMaTHYEeCKUX BBIKIJIAJIOK
00paTHBIM JIEHCTBHEM — pa3/IeB YEThIpE Ha JBa.

HOTOMy qTo J'IIOGBIG MaTeMaTU4dYCCKUE O0Ka3aTciIabCTBa
NPECTaBISIIOT COOOW TaBTOJIOTHH, YKJIAIbIBAIOIIUECS B IMPOCTYIO
dopmymy: "nmBaxkIbl Ba paBHO YETHIpEM, IOTOMY YTO YETHIPE,
JEICHHOE Ha J1Ba, paBHO JBYM". M BOT Ha MOAOOHBIX TAaBTOJIOTHIX
BBICTPOCHBI MPAKTUYECKU BCE, TAK Ha3bIBAEMbIE HAYUHbIE TEOPUH.

[1yOnuKysich B CBOMX PEIEH3UPYEMBIX HAYYHBIX H3JAHHIX,
KYy/1a 3aKPBIT JOCTYI CBEXKEU MBICIIH M OECKOHEYHO MOJICYUTHIBAS, KTO
KOTrO TMEpEelUTHPYET, HaAy4HOE COOOIIECTBO NMPEBPATHIACh B CEKTY
MOCPEACTBEHHOCTEH, COCTOSIIYI0O B OCHOBHOM M3 JIFOJICH, YMEIOIIUX
JIMIIB BUPTYO3HO MAaHUITYJIMPOBATh U PaMu, 0c000 HE 33 JyMbIBAsICh
Haa ux q)HSI/I‘ICCKI/IM cMmbIciioM. U AAKE UMCCT MCCTO COBCPIICHHO
OpenoBoe MHEHUE, 4TO 4eM a0Cyp/Hee TEopHs U yeM Oouiblie B Hel
MaTeMaTUKH, TEM OHA TeHHAaJIbHEE.

3ayaTOYHOE COCTOSHUE JIOTHYECKOrO MBILIUICHHUS BCEro
HAy4YHOTO COOOIIECTBa, SABJIAETCS MPUUMHOM TOTO, UTO YUEHBIC HE B
COCTOSIHMH 00Jiee WJIM MEHEE MPaBI0N0100HO OOBSICHUTh CYTH JaKe
OYEHb IPOCTBIX SBJICHUN IPUPOJIBIL.

C moMmompl0 MaTeMaTHKHA HEBO3MOXKHO OIUCATh JIaxe
MPOCTYIO OKPYKHOCTb Uepe3 €€ TUaMeTpP, HOTOMY UTO BEJIMYUHBI 3TH
- HeconsMmepuMbl. Hukakue TaHipl ¢ 0yOHaMU HE YCTPAHST TOTO, YTO
qUameTp WM He OyneT JocTaBaTh J0 OKPYXKHOCTHU WIIH Ke Oyner
"ropuats” u3 Hee Hapyxky. Uucno Ilu — 310 He Kakas-To MHpoOBas
"KOoHCTaHTa", a 0eCKOHEeYHas IPo0b, KOTOpast BCETa MOydaeTcs Mpu
COTIOCTABJICHUH HECOU3MEPUMBIX BEJIHUHUH.
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K tomy e yueHble Jake MaTeMaTHKY-TO K (DHU3HUECKUM
SIBJICHUSIM HE YMEIOT NPUMEHSTh mnpaBwibHO. Hampumep, teopus
Bbonbuioro B3peiBa pazpaboTaHa Ha MPUMUTHUBHOM SKCTpaIoALUH,
TaK Ha3bIBa€MOro pa3z0eraHus rajakTHK, OHIMOOYHO OOBSICHEHHOTO
s dexrom JJonmiepa. YunuTeiBas ropu30HT BUAUMOCTH BCEICHHOM C
3eMIIi B 3KCTPAnoaupys pazderaHue rajlakTHK, Y9eHbIe "TeHUaTbHO"
BBIUMCIIHIIN, 4TO 14 MUJIIMAPIOB JIET Ha3aJ BCeJICHHAs MPECTaBIIsIa
co0oii Ge3pa3MepHyI0 TOUKYy ¢ OeckoHeuHOU Maccoi. Kotopas, mo
HETMOHSATHBIM MPUYMHAM BAPYT B30pBajack... COBEPIIEHHO BUAMMO
HE cooOpaxkast TOTO, YTO BCEJIEHHAs HE MPOCTO O4YeHb OOJbIlas, a
OecKOHEeUHas M HKCTPANOJIAIHS ee OyaeT Tak e OECKOHEUHOM.

Boob6me-To, B Hayke 3a0myxaeHust Oblu Beeraa. Horma onn
JUTMITUCH CTOJIETUSIMH, @ MHOT/IA U ThICAYMIeTUsIMU. JIroOble Hay4YHbIe
9KCIIEPUMEHTHl BCETAa IUIAHUPYIOTCA TakuM o00pa3oM, 4TO Obl
MOJIyYUTh KaKHe-TO, BIIOJHE O)KHJaeMble, pe3yiabTartbl. M eciu
MOJIYYEHHBIE PE3yJIbTaThl PACXOASATCS C OXUAAEMBbIMH, BO3HUKAECT
co0na3H MOIKOPPEKTUPOBATh MX KaKUM-HUOYIh OYEHb BAKHBIM
K03 pHLIIEHTOM.

[IpunymaTth, Hampumep, Kakylo-HUOYAb "TIOCTOSHHYIO
bonsiMana", "TeMHYI0 Matepuro', WM H300pecTH KaKOoW-HUOYIb
"NPUHIIUIT HEOMPEJEICHHOCTH"", YBEKOBEYMB CBOE HMSI B HCTOPUHU
HAyKd W 3aKpenuB B HEH cBoW 3a0imyxaeHus. B mpupoae He
CYLIECTBYET HHUKAaKMX MapaJICIbHBIX MPSIMBIX, JJI0Ka3aTeIbCTBO
TEOPEMBI O KOTOPBIX OJPOOHO pa30HpacTcs B IIKOIbHBIX YUeOHUKAX,
Jaro0ble JTMHUU B HEW Bcerja mepecekaroTcs. Jlaxke CBET HE MOXKET
JBUTATHCS MIPSMOIUHEITHO.

K  Hacrosimiemy  BpeMEHM  TakMX  MaTE€MaTUYECKHUX
3a0TyK/I€HUH U MPOTUBOPEUMH B HayKe HAKOMWJIOCH CTOJBKO, YTO
HEKOTOpbIE "y4deHblEe" pa3yBEepHUBUIMCHh B BO3MOXKHOCTHU IO3HAHUS
MPUPOJIBI, TOMYCKAIOT CyIlIeCTBOBaHUE Oora.

N yxe ocobo mepemyapeHHble "TeHHH' OT TICEBIOHAYKH
MBITAIOTCSA MPOJABUTATh "TEOPHUH'', OCHOBAHHBIE HA CPEIHEBEKOBBIX

IPEJICTaBICHUSIX O TOM, YTO "JTy4H 3peHus" UCXOAST U3 I1a3, a 3HAUUT
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pe3yJIbTaThl HAyYHBIX 3KCIEPUMEHTOB HANPSIMYIO 3aBHCSIT OT TOTO,
CMOTPHUT Ha HUX 3KCIIEPUMEHTATOP WK CIIy4aiiHO oTBepHYJcs. Hano
nojaratb, 4To B (QoOpMyJax CKOpO TMOSBUTCS HOBBIA, Jocese
HEBUJAHHBIN WieH - HaOmoAarenab. M1 BO3MOXKHO ero Jaxe OObSIBAT
HOBOW MUPOBOU KOHCTAHTOM.

Ecnu 6b1 yenoBek He UMEN OPraHOB 3PEHHUSI, TO BIOJIHE MOTJIa
Obl TOSIBUTBCS TEOpHS, YTBEPXKAAIOLIas, YTO CKOPOCTh 3BYKa
HEBO3MOKHO IIPEBBICUTH. 11 TEOPETUKU ¢ YMHBIM BUIOM pacCyXkaaau
Obl O TOM, YTO Yy JIETSIIEr0 CcamoJieTa HEBO3MOXHO OIPEACIUThH
CKOPOCTb M KOOPJAMHATy OAHOBPEMEHHO U IO3TOMY OH SBIIETCS HE
MaTepHaIbHBIM TEJIOM, a BOJIHOM U MpocTo "pa3Mazan” mo Hedy...

Bosbmem aiig npumepa npoctyro Gopmyiy, Tak Ha3bIBaE€MOT0,
3aKOHa BCEMHPHOTO TAroteHusd. [IpaBna ee yxe MaBHO YCIOXKHUIU
pa3nTu4HBIMU KO3 PULIMEeHTaMu, XOT4 JJi1 Hac 3TO HeBakHO. BaxkeH
camMm npuHHun. B e€ wuyucnurense CTOMT NPOU3BENEHUE MAacc
B3aUMOJICHCTBYIOIIUX TeJ. YYEHbIE OOBSACHSIOT 3TO MPOU3BEICHHE
TEM, 4TO KaK[as 4acTHULa OJHOrO Teja HMPUTATUBACTCS K KaXI0u
YyacTHLIE APYToro.

IIpUTArnBaThCA-TO OHU HPUTITUBAIOTCSA, HO TOJBKO HE Kak
OTIIeNIbHBIE YaCTHUIbl, a Kak enuHoe ueioe. Kycok OeroHa — 310
TBEP/OE TEJIO U €ro CBOMCTBA Pa3UTEIbHO OTIMYAIOTCS OT TOPCTKHU
HeMeHTHOH TbUI. W BOOOIIE HEMOHSTHO, KaK MOXHO YMHOXHUTh
Maccy Ha Mmaccy? Beabp ciemys mpaBuiiaM MaTeMaTUKH CJEIyeT
YMHOXaTb U pa3MepHOCTH. UM 4ro mosmyuaercss B pe3ysbrare-To?
KBanparnas macca?

Wnn BosbMeM u3BecTHyo (opmyny E=mec? u mycts kro-
HUOYIb M3 YYEHBIX MONpPoOyeT OOBACHUTH (HUIUYECKHH CMBICI
KBaJipaTa CKOpOCTU cBeTa. Kak yMHOXHUTh CKOPOCTh Ha CKOPOCTH?
10 uT0, 9*10'® KBaZPATHBIX KMJIOMETPOB B KBAJPAaTHYIO CEKYHAIY?
Nnu B cexkyHay 3a cekyHay? W Takux JSIICYyCOB, MO MHJIOCTH
MaTeMaTUKd B (u3uke MnpeaoctaToyHo. JlocTaToOuyHO BO BCSIKOM
cilydae Juisi TOro, 4roObl MpeBpaTUTh €€ B IMceBaoHayKy. M camoe
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CTpaITHOE B 3TOM TO, YTO B TOJIOBHI CTY/ICHTOB YK€ O0Jiee CTa JIeT Mo/
BUJIOM BBICOKOW HayKu, "BTIOXHMBAIOT', TIO CYTH, HOBYIO
nceBAOHayuHyto cucremy llTomomes.

XoTs 3a01y’XJIeHHE B TEOICHTpU3ME, ObLTIO HE OT TIIYIOCTH,
BE€JIb JIJIS1 TOTO, UTO OBl MOHATH, UTO 3eMiist IBUkKeTcst BOKpyr CouHIa,
HyxkHO *UThb Ha ComnHue. [lodTOMy B HCTOpMHM HAyKHW CHUCTEMA
[ITonomess ocTaHercss Kak HEM30€XKHBIH M 3aKOHOMEPHBIM 3Tar
HAyYHOrO0 TIO3HaHWSA. A BOT KBaHTOBasg (U3MKA, TEOPHS
OTHOCHUTEJIbHOCTH, TPaBUTALMOHHBIN KOJUIAIC, YEPHBIE BIPbHI, YKE B
HEeJaNIeKOM OyIyIIeM pas3emsaT Cyab0y MHOTOYUCIICHHBIX TPAKTaTOB
CPEIHEBEKOBBIX CXOJACTOB O KOJUYECTBE YEPTEH WM aHTeJOB Ha
octpue uribl. OHM HUKOTIa HE MOJIydaT MOATBEPKIACHUS U Pa3BUTHS,
TaK Kak SIBJISIOT COOON CBHIETENHCTBA MICEBAOHAYYHOTO HEBEXKECTBA
Y OTKPOBEHHOM TJIYIIOCTH. ..

23. BBIBOJbI

Ha ocHOBE BBIIIIEN3I05KEHHOTO MOABEAEM HEKOTOPBIE UTOTH.

Bcenennasa - 510 OeckOHEYHas MaTepHsi, HaxXoIAIIasCsi B
BEYHOM O/IHOHAIIPABJIEHHOM M HEOOPaTUMOM IPOIIECCE CUHTE3A.

Cunme3 — 3T0 IPOLIECC HETIPEPHIBHOT'O YCI0KHEHUS CTPYKTYPBI
MaTepuH, OOYCIIOBIEHHBIH €€ JJIEKTPUYECKUMH 3apsiiaMd U
COIIPOBOKIAIOIMICS HEMTPEPBIBHBIM COBEPILIEHUEM PAOOTHI.

Ilpocmpancmeéo — 5>TO CBOWCTBO MPOTSHKEHHOCTH CaMoOM
MaTtepur. Hu B KakoM Jpyrom npocTpaHCTBE, B BUJE ITCTOTO SIHUKA,
BCEJICHHAs HE HYXKAAeTCA.

Bpema — 3TO CBOMCTBO BBICOKOOPIaHM30BAHHOW MAaTE€pUU —
MO3ra, 3allOMHHAThb  IPOMEXKYTOUHBIE  COCTOSIHMSI ~ KaKHUX-TO
IIPOLIECCOB, CpPaBHUBAasg MX C JApyruMu. B mpupoae HET Takoro
¢u3mueckoro Imporecca, Kak BpeMs, OHa CYIIECTBYET B BEYHO
JUIAILEMCS] HACTOSIIIEM.
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JIroObie MaTepuasibHble 00pa30BaHMS — YACTUILIBI, MaKpoTena,
KOCMUYECKHE OOBEKTHI, O0JIANAIOT 2ZPAGUmMAUUOHHBIMU TIONSMHU,
COCTOSIIIIUMH U3 JICKTPHUECKHUX MOJIEH MPOTUBOIOJIOKHBIX 3apsIOB.

B rpaBuTaninoHHOM 10JI€ pacpoOCTPAHSIIOTCS, BO30YK/IaeMbIC B
HEM JBHKECHHEM MAaTePHAIBHBIX OOBEKTOB, 2ZpaAsUmMAayuoOHHblE
60J1Hbl, Ha3bIBaEMbIC O(DHUITHATHHOM HAYKOH, DJIEKTPOMAarHUTHBIMH.

I'paBuTanmonHas BOJIHA — OTO TOMEpPEYHAss BOJIHA,
pPaCIPOCTPAHSIONMIASACS HA TPAHUIE ABYX JJIEKTPUUYECKUX IMOJICH ¢
MPOTUBOMOJOXKHBIMA ~ CBOMCTBAMH, M3  KOTOPBIX  COCTOUT
TpaBUTALMOHHOE TIOJIE.

I'paBuTaInmoHHOE OJIE 0OBEKTA MOXKET UMETh ACUMMEMPUIO,
OOYCJIOBIICHHYIO  Da3JMYHOM  BEJIUYMHOM  OOpasylolmux  €ero
AJICKTPUYECKUX  TOJCH, KOTOpas  OMpENeseTCs  Pa3HOCTHIO
AJIEKTPUUYECKUX MTOTEHITUATIOB B KAKOW-TMO0 TOUYKE, TPABUTAIIMOHHOTO
TOJTSI.

[Tpu ABMKEHUM YACTHUIBI B ACHMMETPHYHOM I'PaBUTALIMOHHOM
noie, Bo3Oyk7gaemas el TpaBUTAlIOHHAs  BOJHA  UMEET
ACUMMETPUYHBIC AMIUTHTYABl TOJOKUTEIBHBIX M OTPHIATEIHHBIX
BOJIH, YTO BJIMSICT HA HANpaBlICHUE JBIKEHUS ITON YaCTHUIBI U €€
BpaIicHue.

A= Aq=(-qn-(+q)n 20e
A = Aq — acummempus epasumMayuoOHHO20 NoJsi,
(+q)n — nOMenyuan noas NOLOAHCUMENTbHO20 3apPa0a 8 MmouKe N, a
(-q@)n - nomenyuan nos ompuyamenbHo20o 3apa0a 6 Mol Hce moyke.

Acummempusa TPaBUTAIMOHHOTO TOJS MOXET OBITh, Kak
MOJIOKUTENBHOM, TaK U OTPULIATEIBHOM.

Benuuunoii acummempuu TPaBUTAITMOHHOTO TIOJS aTOMOB

OTIPEJIEIISICTCS] arperaTHOE COCTOSTHHE BEIECTBA.

Temnepamypa  MaTepualbHOTO  TelNa  ONPEIEISICTCS

PAasHOCMbI)  acuMMempuil €ro aToMOB W aTOMOB

OKPY>KaroIlEe Cpebl.

to= AA =As— Ao = AQs— AqQorae
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AA — paznocms acummempuil,

Ao - acummempus 2pasumayuoOHHO20 noisi 0oveKxma,

AQs - acummempusi 2pasumayuOHHO20 Nos Cpeobi.

Cnedosamenvno, acummempus - 3mo, Ho Ccymu,
u30blmounBll  INEKMPUUEecKuil  3apa0 U  nepemeKanuem
INEKMPUUECKUX 3aPA00E 6 NONAHOU Mmepe Onpeoeniaiomcsa 6ce
ezaumooeiicmeus 6 npupoaoe.

Kpowme sToro, rpaBuTalinoHHOE 1MOJIE MOKET UMETh "nepekoc”,
OOYCJIOBJICHHBI ~ JIMHEWHBIM  CMEIICHHEM, O0Opa3ylIlHux €ro,
3JIEKTPUYECKUX MOJEH. DTOT TUHEUHBINA CIIBUT AJIEKTPUUECKUX MOJIEH
o(uManbHON HAyKON HA3BIBACTCA MACHUNIHBIM HOEM.

Ku3zub — >TO TPOU3BOIBHO B3STHIA YPOBEHBb CJIOKHOCTHU
CTPYKTYpbl MaTe€pUH, KOTOpas HAXOIUTCS B COCTOSHUHU Tpolecca
OECKOHEYHOTO CHHTE3a, HEMPEPHIBHO BOCIPOHU3BOMASCH U OCO3HABAs
cebs opraHoM, Cc(GOPMHUPOBAHHOM W3 BBICOKOOPTaHU30BAHHOM
MaTepul — MO3IOM, CIOCOOHBIM HCIIONB30BaTh B IPOLIECCE
KU3ZHEJEATEIIbHOCTH 3JIEKTPUYECKHE CUTHAJIBL.

24. MPUJIOXKEHHUE

. HuskoremMnepaTypHbIii CHHTE3

Kax 0wv110 npeononosiceno eviuie, amom 6000pooa 0dradaem
ompuyamenvHOU acummempueii 2pagumayuonnoz2o noaa. To ecmv nekomopvim
ompuyamenvHvim 3apadom (puc 26), npucywum 2azam u  Komopwli
obycnaenueaem cmpemieHue 6000pooa 0OeckoHeuno pacwiupamecia. Ecnau
CHCUMAMb AMOMAPHBLIL 8000P00 UAU OPY20il 2a3, MO CUJIbL IJIEKMPUUECKO20
ommankueanus mexicoy ezo amomamu (puc 26b,c) 6yoym ysenuuusamoca 00
mex nop, nOKa nonoXMcumenvHoe none 00HO20 amoma He npuoem &
""conpukocnoseenue'' ¢ ompuyamenvHbIM noiem 0py2020, 8 pe3yavmame uezo,
CUlbl  NPUMAINCEHUA NPEGLICAM CUIbl ONMMAIKUGAHUA U NPUMAHYM AMOMbL
6niomHuy0 0pyz K opyzy, oopasys monexyy (puc 26d).
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Ilpu smom evidenaemca HeKOmMopas MOWHOCMb, NPONOPUUOHATbHASA,

603HUKalOuwiemMy npu 3Imom, Oegexmy eeca. Imo

unICmpayua HuKomemnepamypHnozo cunmesa (HTC),

npoucxooauiezo npu docmamouHo HU3KUX

i@ @+ | memnepamypax, 00 HecKonbKuUX mblcAY 2padycos, 6
b 20pAYUX HEOPAX OCMBIEAIOW{UX NIIAHEM.

e BbicoKkoTeMNepaTyYpPHbIii CHHTE3

@D - Ecnu amomvr 600opoda unu n1w06ozo Opy2020
eewjecmea NoOGepeHymb O4eHb 6bICOKOMY OaAGIeHUI0 U

Puc 26.
memnepamype, npeewmatomeﬁ HECKOJIbKO MUJIJITUOHOB

2padycos, mo OHU Hnepeidym 6 JHCuOKoe COCHMOAHUE, 6 pe3yabmame uezo
conviomes, o00pasya amomvl 001ee MAdNCENBIX INEMeHmOos. Imo npumep
6bICOKOMEMNEPANYPHO20 CUHME3d, nPoucxooauie2o ¢ 3¢ezoax. Unnwocmpayusn
npoyecca  makozo0  8bICOKOmMeMnepamypHo2o  cunmesa zeausa  (BTC)
npeocmasnena na pucynke (puc 27).

L4 CuHTEe3, KaK NPoIece IBOJIOINHU

Cunmes (o0vedunenue) — >3mo 00wAA HANPAGIEHHOCMb NPOUECCOE
seonwyuu. UYenoeeueckoe oduecmeo, Kak u a10dvle mamepuanbvhovle 00bEKNbl,
Xomsa u He 6 maKou AGHOU ¢opme, HO makxdce
@ @ - NOOYUHAIOMCA IMOMY RPUHUUNY 00beOUHEHUA.

... U3 cybrnemenmapHbix uacmuy CURmMe3upyromcs

InemMeHmapHole, U3 I1eMeHmAapHbIX — AMOMbl, U3 AIMOMOG
— monexynvt. Monexynvt 06pasyrom 6blcOKOMONEKYIAPHbLE
COeOuHeHUsA, U3 KOMopuIX, cO 8pemeHeM, gopmupyiomcsa

. O pacmumenvhvle u dcueomuvle Kiemku. Knemku
00veounawmea 6 MHO20K/IemOo4YHble  00pa3zosanus,

4@ . Komopule, 8 C6010 0uepedv, 6CMYnAiom 6 cumouos opyz ¢

2 S Opy2oM u o00pasyiom Op2anuzmvl, MaxK HA3bl86AEMDbIX,
"scusnix'  cywecme. Omo  puiow, nmuybl,

npecmuiKkaOuiuecs, MJi1eKOnumanwue u 4eno6exK, KaxK naubdonee pagumoe u,
odnadarouwiee camocoIHaHuem, Cyuecmeo.

Joou o6veounaomea 6 poooevle 2pynnvl, 6 NJI1eMeHd, CHMPAHbl U
2ocyoapcmea. Uepe3 Hnexomopoe e6pems, cmpausl, 0711 mMO20 UMooOvl He
nozubnymo 6 60pvde co ceoeii cOOCMEEHHOU 2YNOCMbI0, OYOYH BbIHYHCOCHbL
00ve0uHUmMbCA 6 00HO 27100a1bHOE NAAHEMHOE 20CY0apCHIE0, HOMOMY YUMo éce,
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Ymo HAX00UmcA He MOJIbKO HA NlaHeme, HO U 60 8CENeHHOIl, He RPUHAONEHCUM
HUKOMY, @ 3HAYUM NPUHAOTIEHCUN 6CEM.

Cam uenoeek — ImMo MONbKO MaAmMepuaibHovlil 00BbeKm Uil OP2AHU3M,
nonyuueuwiuil, 6 pe3yabmanie 360110UUOHHO20 NPOYeccd, CRHOCOOHOCHb OCO3HAMY
ceba Kaxk unousuoyanvHocmo. Bozomnuewuii ceva "'wapem npupoowt'’, 3mom
MamepuanvHulil 00beKm, cpasy dce NPUHATLCA 34 HOKOPeHUe IMOoU CAmoul
npupooOsvl, HaACMvI0 KOMOpou OH cam u Aenaemca. U moavko nokopue
COOCMEEHHYI0 2IYROCHb, 00U ROUMYNL, Ym0 ObL10 YHUUMONCEHO umu 6 ""tuye'’
CCCP.

Cogemckoe obuiecmeo — 3mo pesynavmam cunmesa (00veouHenus) Ha
0onee 6bICOKOM YypOGHe Op2aHU3AUUU Mamepuu, HA NPUHYURAX pAGeHCmEd.
Yenoseueckoe o00ugecmeo HaA HACMOAULEM HUIKOM YPO6HE YMCIMEEHHO20
pazeumus noka He Moxcem cyujecmeoeams 60e3 uoeonozuu. bez nee ono
npesepaujaemca 6 00e3bAHLIO CMAN), YMO NPEKPACHO 6UOHO HA npumepe
cospemennoii Poccuu. Ilepecmpoiika omopocuna ee na 300 n1em nazao, no cymu,
6EPHY6 IKCHIAYAMAUUIO HeSI06EKA Ue/108EKOM U YHUUMOMNCUE 6CE COUUATbHbLE
3aeoeganun. Bce, co3zoannoe mpyoom MunnuonHo8, pa3zeopoaHO HOGLIMU
ooapamu. Ocmaemca 60CcCMAHOGUNL TUWL KPENOCHIHOE NPAGO U CEAMEUULYI0
UHKGU3ULUIO. ..

Yuuumoswcenue mapkcuzma, xax uodeonozuu OocmamouHo 6bICOKO20
UHMENNeKMYAIbHO20  YyPO8HA, omopocuno Poccuro, npakmuuecku, 6
cpedHeseKobe, npespamue ee 6 (heoodanvroe 20cyoapcmaeo, 20e 60pvl U C8010UU
npaeam 6an, He npeonoycus 63ameH Huuezo. Ilpunyun yacmmuoi
cobcmeeHHoCImMU U UHOUGUOYANUIM HeUu30eIHcHO OyOym npoeouUpPOsaAmb
Hepa3pewiumvle KOHPAUKHMBL MedNHcOy PATUYHBIMU CAOAMU O00ujecmea u
mpebosams  HEOOXOO0UMOCMU  HAPAUWIUGAHUA  KAPDAMETbHLIX OP2AHOE U
npunamus 02POMHO20 Koiuuecmaeo 0eccMblCIeHHBIX 3aK0H08,
Ppeanamenmupyiowux, nPAKmMu4ecKu, Kaxcoolil waz.

J1060e, HeOCMOPOIHCHO CKA3AHHOE C11080 HEU30eIHCHO 0yOem npueooums K
603HUKHOBEHUI0 MPYOHODA3PEUWUMBIX KOHMIUKMHBIX CUMYAUULl, KAK MeHCOy
OMOeNbHHIMU UHOUBUOAMU, MAK U OMOETbHBIMU ZPYRNAMU, YN0 GbLILEMCA 8
HeonpaeoanHyo 3azpy3Ky cyoeOHOl CUCmeMbl CMEXOMEOPHbIMU CYOEOHbIMU
uckamu. JIroou 6yoym evinysncoensl ciieoums opyz 3a Opy20om u 011 HOPMATbHOU
Ye106euecKoll HCU3HU, He OCHIAHEMCA 6PEMEHIL.

Obwecmegy yzpoiricaem couuanvHulil KOANANc, KOMOPwLl, 6 Xyouiem
cyuae, mojicem npueecmu K pa3éA3bléaHuIo 27100a1bHO 60TIHbL C NPUMEHEHUEM
AMOMHO20 OpydHCcUsA... YCepOHo Hacaxscoaeman KanumaiucmuiecKas IKOHOMUKA
U YaACMHAA COOCMEEHHOCMb, C MOYKU 3PEHUA PUIUKU — IMO NPoyecc, uOYuull ¢
Hapyuienuem 3aKoHa RPUPOObL - 603PACMAHUA IHMPORUU.
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Y mex, kmo umeem muozo oenez, ux cmanosumcsa ewje 6onvUte, ay K020
ux mano, pazopaiomca coecem. Ilosmomy ¢ pazeumuem unmenieKmyanipbHozo
YPO6HA 3eMHOU UUGUNU3AUUU, KARUMATUCHMUYECKAA IKOHOMUKA ymMpem
Haecez0a. A noka HepazyMHoe uenoeeuecmeo 0yoem pyKooOCHI806AMbCA
RPUHUURAMU  YACMHOU  COOCHMBEHHOCMU U  AZPECCUBHBIMU  J1O3YHZAMU
Muuypuna, umo '"mul He 00adCHBLL JHcOAMb Munocmei om npupoovt'', oHo
Heu30excno 6yoem oOpeueHo HaA NPECMYRHOCHb, 00MAHbL, 80POGCHIE0, PA3OOPLL
U 6OUHDL. ..

e  Dnmior

B 2mo noka neeozmodxcno nosepums, no 19 anpena 2013 z00a owvin
npeKpawen 00HOCHOPOHHUI KOHMAKM UHONIAHEMAH ¢ 3eMHOU YUBUIUZAYUETL
u npedcmasumenu 6blCOKOPA3GUNION YUGUIU3AUUL, C OOHOU U3 NiaHem Hauiell
2a1aKMUuKU, ROKUHYIU COJIHEYHYI0 cucmemy, Kak munumym na 500 3emuvix n1em.
Hauano xonmaxkma npuwinoce na 1962-63 200v1, koz0a unonaanemuslii 3040,
ouepeonoil pa3 nocemues COJIHEUHYI0 cUcmemy, 00Hapy cui Ha nHauieil naaneme
20cyoapcmeo ¢ 00U{eCmEeHHbIM CHPOeM, He COOMEEHICIEYIOuiUM 00uemy
YDOGHIO pa36UMUA 3E€MHO20 HYelN06e4ecmed, Umo U ROCTAYHCUNO NPUUUHOU
RPUCMATIbHO20 BHUMAHUA UHONJIAHEMAH K Haulell cmpate.

Omom penomen nonyuun nazeanue ''Ixcnepumenm Jlenuna''. Ilo
meopuu  3607110YUY, KOMMYHUCHIUYECKOE 20CYy0aApCHieo ¢ 0OecKknaccosvim
oouwecmeennvlm cmpoem, noooonoe CCCP, npakmuuecku He umeno peaibHoul
603MOINCHOCMU BO3HUKHYMb 6 YCI08UAX HU3KO20 UHMENNEKMYANbHO20 U
MEeXHO102UYeCK020 YPOGHA PA36UMUA 3eMHON WUGUIUIAUUU U mem 0Oonee,
Cyuiecmeoeams 6 IMUX yYCaosuUAX 0060J1bHO NPoooadcumensvuoe epems. 4mo,
COOCMEEHHO U NOOMEEPOUIOCh COOBIMUAMU, NPOUZOUEOMUMU 8 0€BAHOCHIbIX
2ooax ¢ CCCP.

...""9xcnepumenm Jlenuna'' o0vin unmepecen 0na HUX, KAk HONbIMKA
CO30aHUA 20Cy0apcmea HA NPUHUURAX DPAGEHCMEA 6 YCI06UAX ReulepHOzo
COCMOAHUA COZHANUA HACENeHUs NIAHEmbl, CUN08bIM Memo0om. MorcHo 6edb
evlopeccuposamp co0axy max, 4mo 0vl oHa, 0axce OyOyuU 20J100HOI, He 60PO6aANd
nuUWy, HO MO HUKO20a He cmaHem eé 0CO3HAHHbIM nogedeHuem. CCCP —
2ocyoapcmeo cozoannoe Jlenunvim u €20 COPAMHUKAMU AHANOZUYHBIMU
Memooamu OpeccuposKu U cosepuiuguiee CKA4OK Om nepeodbimHo-00uUHHO020
cmpos K fecknaccogomy ooujecmey, OCHO6AHHOMY HA  NPUHUURAX
KOMMYHAIbHOCIU.

TonvKo oueHb HUYMONCHAA YACMb HACEeHUA, NPAKMUYECKU eOUHUUbL,
0co3HasanU Cymov HOBHIX O00ULECHEEHHBIX OMHOWIEHUN, OO0NbULUHCINGO ice



Anexcandp BECEAOB

DPYKOB0OOCIMBOGANIUCDH HCUBOMHBIMU UHCHUHKMAMU OOMUHUPOBAHUA, 0CINABAACY
zoucmuunvimu U ycyruxoeamovimu. Ilosmomy  pykoeoocmeo  Hogozo
2ocyoapcmea 0Oblio0 GLIHYHCOEHO ROCHOAHHO 3AHUMAMBCA UOEO0T102UYeCKUM
60CRUMAHUEM HACEICHUA, COEPHCUBAA  IHCUGOMIHbIE UHCMUHKMbBL MACC
00CMAaAmoO4UHO HeeCMKUMU MEMOOAMU KHYMA U RPAHUKA.

Ho, necmompsa na smo, npoyeemaio 60po6cmeo, Kak ¢ dviny, maxk u Ha
RPOU360OCHIBE, XOMA €20 MACUIMADBL ObLIU HUYMONCHBIMU U 0C00020 6UAHUA
Ha Jcu3nb cmpanvl ne oxazwieanu. Kpome ecezo npouezo, Hoeoe cosemckoe
20cy0apcmeo  NOCHMOAHHO  NO0BEP2AIOCy  NPECCUHZYy U RPOBOKAUUAM
""opysycecmeennblx''  Kanumanucmuveckux coceoeil, NPeOCMABIACUUXCA
OdemoKpamuyeckumu u npozpeccusnvimu. OHu He OCMAHOBUNIUCH 0adice nepeo
pazeazvieanuem 2100a/1bHOU GOUHbL, YHeculell 0eCAmMKU MUIUOHOE MHCU3HEll,
UMb Obl MOTBLKO U30AGUMBCA O IMO20, KOJIIOWE20 211a3a, npumepd.

U ¢ kKonye Konyos, um MO yOanNoCy, MAK KAk 0CHOBHAA MACCA HACEICHUA
CCCP, kak u oscuoanocw, naney o nauey He yoapuid, Ymoovl 3auiumunms ceou
COUUAIbHBIE 3A60€6AHUA, MAK KAK Yjce Ccuumania ux camo coooi
pasymerwouwgumucs... Bee eepnynoce na ucxoouvie nozuyuu u eoea 3apoousuieecs
HOo60e 00uecmeo, 6epHyIOCy K RPUHUUNAM 00€3bAHbEll Cmau, CKAamuGUch 6
camoe Hacmosauee mpaunoe cpeonesekogve... Ho 3aKonvl 360110uunu makxoeboi,
umo 0na moz20, 4YmMooObl paA3zeUEAMbCA Odjlbuie, Uen08edecmey HpUoemcs
o0veounumovcsa. Cooduwecmeo uHOUBUOYATNbHOCHEN He UMeem HUKAKOZ20
0yoyuiezo, nomomy 4mo OHO He MOMCEm CYyuieCmeoeamos 06e3 copeeHOB8aHuUll,
60IIH, 00pbOBL, De3 nodedumerneil U NOOEIHCOEHHBIX.

Cnedyouwee noceujenue CONHEYHON CUCMEMbl HAWUMU OTUINCATIUUMU
coceoamu cOCmoumcs, 603mMoIicHO He paHee, uem uepes 500-1000 3emnvix nem.
Bonero cnyuasa, mne, Kak u o0uyeHb MHO2UM 3EMIAHAM, POANOCL C HUMU
nooowamoca. U sa y3nan 06 smom Oykeanvho 3a noavaca 0o ux omaema. Ilo
KAKuUM-mo RpuduHaM U ceyac s noumu 002a0vléarocb O KAKUM, OHU COYJIU
603MOMCHHIM HONPOWAAMBCA MONALKO C 060UMU. /[yMaAl0, YMO RPUUUHOI IMO20
nocayscuna mou cnosa: ''B npupooe syncusnu nem''. Ho kmo 6vin emopoii, a He
3Hal0 U yyce, HAGEPHOE, HUKO20d He Y3HAIO.

B ceéazsu c nosaenenuem 6 umnmepHeme 001bUIOZ0 KOJIUYECHEA
danmacmuueckux pacckazos o noceuwieHUU 3emau UHONTAHEMANAMU, O0NHCEH
3amemums, YUMo 6ce INO bIMBIC/Ibl, HOMOMY YHIO CAMU UHONIAHEMAHE HUK020d
He nocewyanu NiAaHem CONHEYHOU CUCHEMbl U HUKO0204 He ONYCKAIUCh HA UX
noeepxnocms. Hx o0wienue ¢ 3eMAAHAMU OCYULECHIBIATOCE C HOMOULBIO
ycmpoucme,  co30a0wux — peanucmuvecKkue  u3zo0payicenus  awoeu, u
YAPABNAEMbIX ~ HEPONAbWUM  UHMENIEKMYANbHbIM  KOPAdaem-pooomom,
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Haxooawumca Ha opoume Jlynvi. A oazoevlii Kopabnv 6onee 50-mu nem
opeilghosan z0e-mo 3a OKPAUHOU COTHEUHOU CUCHEMDBL.

Hacmoawaa paboma HeoycuOanno 014 MeHA ROJAYyYUIA Y HUX
NONOHCUMENbHYIO OYEHKY, ROIMOMY A RYOIUKYIO ee 8 2100anbHou cemu. U xoms
MHe He C06emosanu Imozo 0eJ1ams U He NUMAmy 0COObIX UNNI03UNL, A peuwiun eé
ONYOIUKOB8AM b, NPEKPACHO NOHUMAS, YMO 6 Oudcaiiuiue 0ecAmuiemus meopus
He noJiyyum HUKAK020 NPUHAHUS, MAK KAK 01 IM020 HAYYHOMY COO00uiecmaey
npudemca nepeuepkHyms Kak Hekozoa cucmemy Ilmonomesn, npakmuyecku 6cio,
max Ha3vleaemylo, K6aHMoeyIo pu3UKy u RPUHAMb €€ NCe6OOHAYKOIL.

3emnan Hayka ewe Oecamku Jiem 0Oyoem HAXOOUMbCA 6 NJIEHY
C106OOTIYOUSA, MAmMeMAMUYECKUX 3a0ayscoenuil u mucmupurxayuii. O0naxo smo
yace He umMeem HUKAKOZ0 3HAUEeHUsl, NOMOMY YMO C 0CBOCHUEM OAUNCAUMUX K
3emne nnamem conHeuHOU cucmemvl, 0y0em NOJAYYEHO CEUOEMENbCEO
nocewieHUs Hauwieil NIAHembl UHONIAHEMAHAMU U MOe€ UMA OCHMAHEMCA 6
ucmopuu yenogevecmea. Tonvko A, Kak u MHO2UE MOU COBPEMEHHUKU, 00 IMOM
HUKO020a He Y3HAI0, KAK Ye/108€K, 8603MONCHO HCUGYUAUIL Ce200HA CPeOUu HAC, He
3Haem, umo Ko20a-mo o ovi1 Holomonom unu Apucmomenem. 3amo 06 3mom
Y3HaOm Hawiu oaneKue nOMmoMKU.

3emnan wyuseunuzayus, HAX0O0AWAACA HA CAMOU HUJNCHEU CHIYREHU
UHMEIEKMYAIbHO20 PA3GUMUA U NPEOCMAGNAIOWAA CO00ll, Oaxce He eOUuHOoe
uenoeeueckoe coodwecmeo, a 6cez0 JUWb HECKOIbKO 0eCiamKoe cmail
4e108eK000OPAZHBIX HCUBONHBIX, 2PbI3YUUXCA 3a pecypchl, 20e euje 00120 0yoem
npoysemans IKCHIAYAMAUUA UeEN06EKA UET06EKOM, 6€PA 8 CBEPXbECHIECIMBEHHOE
U NOKIOHEHUe UO0NaAM, CO30AHHBIM Uel06e4ecKoll hanmazueii, He Moicem
paccuumopléams HU HA KAKUe KOHMAKMbL C 6b1COKOPA3GUMBIM UHONAAHEMHbIM
PaA3ymMom, no menvuieil mepe, HecKOabKo decamkos moicauuiemuil. Ilo kpamkoi
U He 0YeHb IeCMHOI XapaKmepucmuke UHONIAHEeMAH, Y4el06€K — IMO0 mynoe u
CaMO6NI00NIEHHOEe  JCUGOMHOE, KOmopoe euie o04eHb 00120 0Oyoem um
ocmasamacAi.

Ilepexo0 om cocmoanua HcueoOmMHOU cmau K pazymHoMy CO00uiecmay,
npouecc 4pe3svluaiino OIUMeIbHbLL U 0071€3HEHHbLIL U MOXMCEm 3aAHUMAMb OM
HECKONbKUX MBICAYULEMUI 00 NOJAYMUTIIUOHA JIeH NO 3eMHOMY UCHUCTEHUIO.
Bce oeno 6 mom, umo cywecmeosanue 6blCOKOPA3BUMbBIX YUBUAUIAUUT
HACMOIbKO ROOYUHEHO NPUHYURY PYHKYUOHUDPOGAHUA HCUBO20 OPZAHUIMA, YO
noeepzno 0vl 6 WIOK 6cex Hawiux ''npaso3auumnuKos’’, cuumarouux, Hanpumep,
NOMCUBHEHHOE 3aKII0UeHue D01ee ZYMAHHBIM, YeM CMEPMHAA KA3Hb.

Xomsa na camom oOene noOMHCU3HEHHOE 3aKIIOYEHUE — IMO UEYUMCKOe
Oecuenoseunoe uzoesamenvcmeo. Ilpupode neuszeecmno makoe noHamue Kax



Anexcandp BECEAOB

JHCU3HD, A C71€008AMEIbHO CMEPMHAA KA3Hb UIU I6MANA3UA — IO He YOuiicmeo,
a npocmoe npepovléanue HeyoauHo20 36€HA 8 0EeCKOHeYHOU Uenu pPOoMHCOeHUNl U
cmepmeii mamepuansHozo opzanusma. M1 Kk nonumanuio amozo, uenogex npuoem
euje HecKopo.

Ecnu npeocmaeump cebe co3oanue coopyryncecmea 6vlCOKOPA36UMONL
UUGUAUIAUUU C 3EMHBIM YE06€HEeCHI80M, MO COGEPUIEHO 3AKOHHO RPUULIOCH Dbl
YHUUMOMNCUMb O0ZPOMHOE KOJIUYECME0 UHOUBUO08, NAPAZUMUPYIOWUX HA
yenogseueckom oougecmee. Crooa 6vl nonanu ne movko 3agcezoamau @opoca, Ho
U OYeHb MHO2ue npedcmagumenu  Ouzneca U, MAK  HA3bIBAEMOIL
""ceobo0ont06usoll' meopueckoi unmennuzenyuu. M ymo ne mou panmaszuu a
aodconrwmno 00beKMmueHaAs peanrbHOCMb K KOMOPOU Heu3bexcHo npuoem
yenogeuecmeo, KAk MOAbKO ROUMem, UMO MOJAEPAHMHOCHb K RApa3umam
0buecmea HecoemMecmumMa ¢ NPOUECcoOM IGOTIOUUU MAMEPUU.

Iloamomy 6 nacmosuiee 6pems KOHMAKNIbL 3eMIAH C 6bICOKOPA3GUMbIMU
UUGUAUAUUAMU MAK Jice HEPeanbHbl, KAK HEPeanbHo cOmpPyOHUUEeCH80 KaKoil-
HUOYOb €8PORNEIICKOIl CMPAHbLL C MYPAGEUHUKA UAU CHaell 2amadpusios.
Yenoseuecmay npudemcsa RpONimMu Cé0l Nymb CAMOCHIOAMENbHO U HUKMO HE
MOILKO He CHIAHem 6MeUUEaAnbCAa 8 X00 €20 PA36UNIUA, HO U 0adice omeeyamsp
Ha ez20 cuzHanbl, 00 mex nop, noKa OHO He nepecmaHem NOKOPAMb NPUPOOY,
pazmaxueamsv amomHuoi OyOuHKoU u deaums jrooeil Ha bozamulx u 6eonvix. H
nOKa 00 ez0 CO3HAHUA He 00lldem RPOCMAA UCHMUNA, YMO Yel06eK IMO 6cezo
UMb Yacmes nPUPoOsbl U HOHAMUE COOCMEEHHOCMU MAK Hce adcypoHo, KaK U
nouamus 602 unu 0eHv2u.

A npumumugHvle YUGUAUIAUUU 3EMHO20 YPOGHA PA3GUMUA, K CHACHIDIO,
RPOCHIO MEXHONO02UYECKU He 8 COCHOAHUU NPEOOOTEeMb 02POMHbBLE PACCHIOAHUA,
paszoenaioujue 36e30ul...

Paboma mosncem pacnpocmpaniamasca JIO0bIM U30AmenbCMEOM U YACHHBIM JAuyom, npu ycioseuu
ueiocmuocmu U HeU3IMEeHHOCmu meKcma U umenu aemopa.

Hacmoawaa meopus Haxo0umcsa 6 NOCMOAHRHOU pa3padomxe u eé noc1eOHAA epcus 6cezoa
docmynHa ¢ unmepHeme no adpecam:
http://yadi.sk/d/MjlUz4IXMitnfa
https://magru.net/pubs/2082/Teoriya_evolyutsii materii#l

http://ru.calameo.com/read/001906913a882266783c2
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Hcnonp3yemast iureparypa:

A. 3unoBbeB. "OCHOBHI JIOTHUECKOW TEOPUH HAYYHBIX 3HAHHN .

A. 3uHoBbBEB. " JIornka BbICKa3bIBaHUM U TEOPHS BBIBOJA".

A. I'pumaeB. "@OKyCBI-TIOKYChI KBAHTOBOW TEOPHUH .

A. I'pummaes. "®UTIONBEKH B OUPIOIBKA BCEMHPHOTO TATOTCHUS .

C. Cagennes. "lIpoucxoxaeHue Mo3ra, Kak WUIIOCTPALUS TCOPUU

Al

3BOJIOLMHU".
6. 1O.Comnos. "Teopus TennoBoi 3Hepruun".
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