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Beonroyust MATEPHH

VBaxaeMblil UUTaATEID !

JIroObIe sIBJICHUS TPUPOIBI AJIEMEHTAPHO OOBSICHSIIOTCS B
paMkax kinaccudeckon pusuku. M ecniu Bl ocHOBaTenbHO
no/13a0bUTM MaTEMaTHUKY, 3TO HU KOUM 00pa3oM He rnomenaer Bam
noHAThs npupoay. [Ipupona e€ BooOuie He u3yyana. ..

ITpupona mpocta 1 Bce YTO ITOMY
MIPOTUBOPEUUT, JOIDKHO OBITH OTOPOILICHO.
M. Jlomonocos.

Jns Toro yTo OBl OOBACHUTE B IPUPOAE BCE,
JIOCTATOYHO JIBYX JIEKTPUUECKUX 3apsI/IOB.

1. BBEJEHHE

""Kakue 061 omKpvimusa He 0e1anuch 6 chepe KOHKPEmHbIX
HayK, O0aa ux (ukcuposanus mpedyemca AazvlK. Jlasce
uzobpemaromesa cneyuanbvHle A3vlKu 014 3mozo. Ho éce onu, max
Uu uHaue, nPeOnonazarm 00uLepa3z080pPHbLIl A3bIK, 0€3 KOMopozo
OHU 6000wie Henouamnvl. Bce ommonozuueckue mepmunul,
KOmopble mpedyromcsa 0141 ORUCAHUA IMUX AGTEHUN U OMKPbIMUIL,
Mo2ym 0blmb OnpeoeeHbl He3A6UCUMO OHl IMUX OMKPLIMUNL U
NOACHEHbl HA NPUMEPAX CAMO20 O00BIUHO20  HCUMEUCKO020
onvima..." (A.3unoeves. OcHo6bl 102UHECKOll MEOPUU HAYUHBIX 3HAHUIL. )

«..Bca xeanénan coepemennasa uzuxka npeocmasiiem
C000i cnaouinoe Hadysamenvcmeo.» (P.®eiinman.)

«O0bluHO HOBBIE HAYUHBIE UCHUHBL NO0EHCOAOM He MmAK,
Ymo ux NPOMUGHUKOE Yybedxcoaiom, HO uYauie MmMax, 4mo 3Imu
HPOMUGHUKU NOCMENEHHO 6bIMUpPAIOM, a HOB0E NOKOJIEHUE

yceauseaem ucmuny cpazy». (M.Ilnaux.)
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Anexcandp BECEAOB

Ecte nBa acmekra mO3HAaHHMA MHpA, M[PAKTUYECKUUA U
TeopeTnueckuid. M ecnm 3eMHas Hayka B NPaKTHYECKOM AacCIEKTe
JIOCTUTJIA OIPEIETIEHHBIX YCIEX0B - CPEJCTBA CBS3H, KOMIIBIOTEPHBIE
TEXHOJIOTMH, KOCMOC, TO B TEOPETHUYECKOM IIAaHE OHA /10 CUX IOp
Tom4eTcs Ha pyoekax 17 Beka.

MHorue TEXHOJIOTMYECKUE MPUEMBI, OCBOCHHBIE YEIOBEKOM,
MPAKTUYECKH OCBOCHBI METOJOM ThIKa, 0O€3 TIOHMMaHUs UX
MexaHu3MoB. OOBSCHEHHs] OYCHb MHOTHX SIBICHHH M IPOIIECCOB,
HCII0JIb3YEMBIX YEJIOBEKOM B TEXHUKE, HE COOTBETCTBYIOT PEAIbHOCTH
U TPENCTaBISAIOT co00M Oe3mapHble (paHTaCTHUECKHE OOpa3IlhI
CJIIOBOOITY TS,

Jaxe mipu GeryioM 3HaKOMCTBE ¢ Teopueil bonbiioro B3psiBa u
CrangapTtHod  Mozenbl0o  Mwupo3jgaHusi, TOJBKO  COBEPIICHHO
0e3rpaMOTHBII MOXET HE 3ameudarh, 4YTO OHH MPOTUBOpPEYAT
dbyHIaMEHTAIbHOMY TIPUHIIAIY TPHPOABI — BTOPOMY Hadamy
TepMonMHaMHUKU. Mogens atoma Pesepdoppa-bopa, nexamas B
ocHoBe CTaHAapTHOH MoOneNHM, MO CYTH, NPEACTaBIsIeT CcoOOH
JJIEMEHTApHBIA BEYHBIM JBUTATENb, KOTOpbIe Aaxe Ilapmxckas
aKaJIeMHs HE pacCMaTpUBAET € MO3AIPOILIIOTO BeKa.

Ho yuénwle B ymop He 3aMedaloT, 4YTO JOOble TEOpHH,
OCHOBaHHBIE HA MJAEE BEYHOIO JBWXKEHUS - MOJIEKYJSPHO-
KMHETUYECKasi WJIK TEOPUs CTPYH, IPUHLIUIIHAIIBHO HECOCTOSTEIbHBI
10 TOM MpUYMHE, TOTOMY YTO JBUXKEHHUE — 3TO TOJIBKO CIIEJICTBUE, a
HE yCJIOBUE CYIIECTBOBAHUSI MAaTEPUHU.

ATOMBI HE MOTYT UMETh fJI€p, COCTOSIIUX M3 OJHOMMEHHO
3apsDKEHHBIX YACTHII, TaK KaK OHM HEW30€XKHO PA3NIETATCS B pa3HbIC
CTOPOHBI HW3-3a CHJI OTTajlKuBaHuA. M naxe ecnmu Obl 3TO OBLIO
BO3MO>KHO, AJIEKTPOHBI BCE PaBHO HE MOTJIM Obl BEYHO BOKPYT HUX
BpamiaThCs, Tak KaKk OHM HEW30e)KHO Obl Ha HUX YyIajau, H3-3a
MIOCTOSIHHOTO JEUCTBUSI CUJI MPUTSKEHUs. Tak ke HEBO3MOXKHO
BpallleHUE BOKPYT APYT Apyra OJUHAKOBBIX 3aps0B, KOTOPBIE TOXE
pasneTenuck Obl B pa3HbIE CTOPOHBI.
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Beonroyust MATEPHH

A, Tak Ha3piBaemas, Teopus bombmioro B3pbIBa, Kak yoOoras
KOMITHJISALIHAST ONOIeCKOM KHUTH BhITHS 0 60KECTBEHHOM TBOPECHHH
MaTepuu W3 HUYETO, BOOOIIE MPEACTABISIET COO0M ApKuil 00pazunk
NICEBJOHAYYHOT0 Mpakobecus u mapnaranctBa. [lo cytu, 310 pyka
pEIUTruM B HayKe. ..

Ji1s Toro, 4T0 OB1 YOUTH Ha KOPHIO JII00YIO TEOPHUIO, JOCTATOUHO
HATH B Hel XOTs Obl eIMHCTBEHHOE POTUBOPEUHE, & B COBPEMEHHOU
Hay4YHOU IMapaJurMe MX CTOJBKO, YTO OHH YK€ IPEBPATWIH €€ B
O0aHaIbHYI0O HYMEpOJIOTHIO, OCHOBAaHHYI0 Ha MaTeMaTHYeCKHX
MIOATACOBKAX M MOJATOHKAX.

OueBunHble (aKThl, JEKal[Me HA MOBEPXHOCTH, MOJ, CaMbIM
HOCOM Y JIIOJIeH, Ha3bIBaIOIIUX ce0sl yUEHBIMU, MO3BOJISIIOT OMHUCATh
Mupo3ganue mpocTol U U3SAMHON TeOprel, N30aBICHHOM OT JIFOOBIX
IIPOTUBOPEYUI U HATPOMOKIECHUN MaTEMAaTUYECKUX YPaBHECHUM.

[Ipupona HacTOIBKO IpocTa M IIO3HABAaeMa, 4YTO BIIOJHE
JNOCTyIHA JJI1 TIOHMMaHUsl JaXX€ BOCBMUKIIACCHUKY, HMEIOIIEMY
TBEPYIO TPOHKY MO (PU3MKE, TaK KaK BCE €€ MHOT000Opasue 3MmKIeTCs
Ha JIBYX OJIGKTPUYECKMX 3apsAJaXx U JIByX JJIEMEHTapHBIX
B3aUMOJICUCTBUSIX - HPUMANCEHUU U OMMAIKUGAHUY, TPUHATHIX 32
MOCTYJIAThI.

VIMEHHO Ha 3TUX MOCTYyNaTax BBICTPOECHA MpejiaracMmasi Huxe
teopusa (Teopus rpaButauuu). B €€ OCHOBY JIersio BTOpOE Hayaio
TEPMOJAMHAMMKHA M  DJJEMEHTapHass JIOTHKAa C MHHUMAaJIbHO
HEOOXOJMMBIM  HCHOJBH30BAHMEM  MaTeMaTHYECKOro  ammapara
KJIACCHYECKON (hU3HKH.

2. OB OCHOBHOM "3AKOHE'" ITPUPObI

Ctporo roBops, HUKaKHX 3aKOHOB B IIPUPOJIC HE CYIIECTBYET,
MOTOMY YTO 3aKOH - 3TO IIPOCTO JIOTOBOP O MPaBUIIaX B3aUMOJICHCTBUS
MEXIy KaKUMHU-IMOO CyOBbEKTaMH, B KOTOPOM OTrOBapHUBaIOTCS

CaHKIMU 3a UX HAPYHICHUC, a TAK KXC MCXAHU3M UX BLIABJIICHUS. Ho
5



Anexcandp BECEAOB

TaKk Kak B TPUPOAE BCE B3aUMOJCHCTBUS  OOYCIOBIICHBI
UCKIIOYUTEIIBHO  CBOMCTBAMH  CAMHX  B3aUMOJECHCTBYIOIIHX
MaTepHaIbHBIX OOBEKTOB, MO3TOMY HM B KaKuUX 3aKOHaX OHa He
Hyx7aetcs. [IpocTo HeKOTOpble XapaKTepHble OCOOCHHOCTH 3THX
B3aUMOJICHCTBUH, JItOH U1 ce0s GOpMYIUPYIOT B BUJE 3aKOHOB.

Tem Gonee, 4TO OTKPBITHIC YUEHBIMU 3aKOHBI, 3aKOHAMH U HE
SIBIISIIOTCS,, 9TO BCErO JIMIIb OaHaJbHBIC KOHCTATAIlMM KaKHUX-THOO
(baxTOB, KOTOpbIE caMH ce0sl ¥ TOATBEPKIAIOT.

OTH, Tak Ha3bIBAEMbIE 3aKOHBI, TOJBKO ONHUCHIBAIOT KakK
IIPOUCXOIAT KAKUE-TO SABJICHUS, HO HUYETO HE TOBOPAT O TOM, [TOUYEMY
OHM IPOUCXOAAT Tak, a He HuHaye. B cwiy TOro, 4ro umoOble
B3aMMOJECHCTBUSA MaTepUaIbHBIX 00BEKTOB OZIHO3HAa4YHO
ONpEeACNSIOTCS HMX  CBOMCTBaAMH, TO HHUKAKUX  HapyLICHHI,
HEoMpeaenéHHOCTeH, HEOObIYHBIX 3(P(EKTOB HIM MapajoKCOB B
IIPUPOJIE HE CYLIECTBYET.

Korna HeonpenenéHHOCTh BBOAMTCS B IPUHLMI, HayKa
YMHpaeT U MpeBpalaeTcss B 0aHAIBHYIO PEJUTUI0, OT KOTOPOH OJMH
JUIIb IIar 10 IPHUHLMIIA HENO3HABAEMOCTH, MO3BOJISIOLIEM HECTH
T00YIO YYIIIb.

HeBO3MOXHOCTh ONHCAaHUS PEATBHOCTH MAaTEeMaTHYEeCKHUMHU
(dopMynaMu puBea K TOMY, Y4EHbIE-TEOPETUKN HACOUMHSAIN TaKOe
KOJINYECTBO OECCMBICIEHHBIX TEPMHMHOB M H300pesin  Takoe
KOJIMYECTBO HE CYHIECTBYIOIUX B IPUPOJAE CYIIIHOCTEM, UTO CaMH yXkKe
HE MOTYT B HUX Pa300paThcs.

OTO pa3nuuHbBlE NOCTOSIHHBIE, TaKuM€ KaK TIpaBUTALMOHHAs,
nocrosHHasg Ilnanka, mocrosiHHass boiplMaHa W emé LeIbld COHM
pa3IMYHBIX KOHCTAHT, 0€3 KOTOpBIX, N0 MHEHHUIO TEOPETUKOB HE
Moruia Obl CyliecTBOBaTh BceleHHas. OJIHAKO BCE TH HOCTOSIHHBIE
OKa3bIBalOTCS TAKUMHU HEMOCTOSHHBIMU, YTO HX IPHUXOIUTCS
NEPUOANYECKH  YTOYHATh.  ['PaBUTAlMOHHYIO  IOCTOSHHYIO,
Hanpumep, yrouHsuim yxxe 11 pas. M ato em€ He npenen.



Beonroyust MATEPHH

U3-3a uckaXEHHOTO OOBIBATENBCKOTO IMPEJICTABICHHUS O
MEXaHU3MaxX HPUPOJHBIX SBJICHUH, COBPEMEHHAs Hayka OOBSICHSET
UX, KaK IIPaBUJIO 33JI0M Hanepén, NepeBOpavnBasi BCE C HOT HA TOJIOBY
U IyTash INPHYUHBI CO CIEACTBHAMM. Benp nake 3a HampasiieHUE
IEKTPUUECKOr0 TOKa B  (U3MKE TNPUHATO JABMJKEHHE HE
OTPHIIATENBHBIX, KOTOPbIE MPE00IaAaI0T, 8 MOJIOKHUTEIHHBIX 3apsI0B.
To ecTb NPOTHUBOIOJIOKHOE PEATILHOMY, YTO MPUBOJAUT K IIyTAaHUIIE
npu 0OBSICHEHUH.

A yborue nmpeacTaBiIeHHUs O MPHUPOJIE TPABUTAIMH, TTO3BOIHIN
TEOPETUKAM COCTPSNATh TAKyl0 HEJEMYI U 0e3rpaMOTHYIO TEOPHUIO
00pa3oBaHus 3BE3]] U IUIAHET, YTO OHA 3aTMEBAET CBOEH IIYNOCTBIO
pacckas3sl 3HaMeHUTOro OapoHa MroHXray3eHa O BBITACKHBaHUH
camoro ce0s 3a BOJIOCHI U3 00JI0TA.

CampIMu ke JpeMydyuMH 3a0dyXIEHUSMH B COBPEMEHHON
¢u3uKe SABIAIOTCS TMOHATUS MHEPLUHMOHHOM MacCchl M 3aKOHa
COXpPaHEHMsI DHEPruHM, KOTOpPBIM OO0 CHX TMOp CTUMYJIUPYET
HEYTOMUMYIO JICITEIbHOCTh OTPOMHOW apMHUHM H300peTareneit
BEUHBIX JBUTATEIICH.

B KpuBOOOKOM 31aHMM HAayKHM KaKUM-TO HENOCTHKUMBIM
00pa3oM yKHMBaeTCs OHATHE Je(eKTa MacChl, Kak IPEBpALLCHUs e€ B
CcBO€ COOCTBEHHOE CBOMCTBO - 2Hepruto. Kak roBopms1 MOKOWHBIN
Jlanpay, Hayka yke AOCTHMIVIA TAaKUX BBICOT, YTO MOXET OOBSICHUTH
JaKe TO, 4YETO U caMa HE MIOHUMAET.

[locnennue cTo €T MOUCTHMHE YMOIOMpPAuUTENbHOIO B3JIETA
HaY4YHOH MBICIIH, XapaKTEepPU3YIOTCsl NpeHEOpe:KeHHEeM YUEHBIMU-
TEOPETUKaMU OCHOBOIOJIArarolUM IPUHIUIIOM HAyYHOTO MTO3HAHUS
- Tak HaszbpiBaeMou OpuTBOil Okkama. M 3TO mpuBeENoO K TOMY, 4YTO
HayKy 3arajujid TaKUMHU OECCMBICIEHHBIMH TEpPMUHAMH U
HOHATHUSMHU, YTO OHA yX€ HE B COCTOSIHUM OOBACHUTH JaXe TAKHUX, B
00111eM-TO MpOCTEHIINX Bellel, KaKk TpaBUTalUs U1 MarHUTHOE TI0JIE.



Anexcandp BECEAOB

3. O CTPOEHHU ATOMA,
TPABUTAILIMM 1 TEMHOM MATEPUM

Jis Toro, 4ToOBI CcO37aTh 4YTO-THOO MpETEHAYyIOIee Ha
CTPOMHYIO TEOpHIO, B MEPBYIO OYepenb HEOOXOAWMO OJHO3HAYHO
ONpPEACINTh OCHOBHBIC IOHATHA. Benp TepMHHBI M OIpeneIcHUs
IPUIYMAaHHbIE YYEHBIMM HACTOJIBKO TyMaHHBI U MHOT'OCMBICJICHHBI,
YTO Y4EHBIE YK€ CAMU HE MOTYT B HUX Pa300paThCsl.

[Ipexxne Bcero Hy:KHO ONPENEIUTb OCHOBHOE IOHATHE — 3TO
NOHATUE Mmamepuu. ECTb OYEHb MHOTO OIpPEACIICHHM MaTepuu,
COYMHEHHBIX (unocodpaMu U yYEHBIMH, HO MBI, PYKOBOJCTBYSCH
OputBoit OKKaMa, BO3bMEM caMoe KOPOTKOE.

Mamepus — 3mo ¢ce mo, Umo cywiecmeyem 6 npupooe.

JIroOble MaTepuanbHbIC MPEeIMETHl MOXHO, IO KpaiiHel Mmepe,

nomrynate. Jlms Havyasia HaM 3TOro OymeT J0CTaTOYHO, HO B
JATBHEHIIIEM 3TO OTNIPEICTICHNE MOYKHO Oy/IeT YTOUHSTD.

Martepusi ©UMeeT YaCTHYHOE CTPOEHHUE M MOXKET IPOOUTHCS
0ECKOHEYHOIO

Amom__— 3Imo__mamepuaibHoe _o0pazosanue, _umeiouiee
onpeoeénnble U HeU3MEHHble CEOIICHEA.

Bewecmeo — amo_max_jce_mamepuaivHoe _o00pazosanue,
cocmosuiee u3 anmomos ¢ 00UHAKOBLIMU CEOILCHBAMU.

Crtpoenue BelecTBa Haield 00J1acTH BCEJIGHHOW MOKa3aHO Ha
pucynke (puc.l) Cam atoM mokaszaH CEpbIM I[BETOM, DJIEKTPOHBI —
CBETJIBIMH, a IIO3UTPOHBI - TEMHBIMH. ATOMBI TBEPABIX TEN H
JKUJIKOCTEH pacroJiaraloTcs BIDIOTHYIO APYT K JAPYTY, a SJIEKTPOHBI U

IIO3UTPOHBI, B IPOMEKYTKAX MEKIY HUMU.
Mogens aroma Pesepdopma-bopa, Ha KOTOpo#l mOCTpoeHa
CranpapTHas MOAETb MUPO3JaHU, TPEACTaBIAOmas co0oil aHamor
BEYHOTI'0 JBUTATEIS], IIPOTUBOPEYAILErO0 OCHOBHOMY 3aKOHY IIPUPOLBI
- BTOPOMY Hadajly TEpPMOJAMHAMHUKH, 3/1€Ch HE PACCMaTPHUBACTCA.
CrnepyromuM IyHKTOM OIPEAEIsieM IIOHATHE CE0UCHEa.
JIroOble MaTepHalbHble OOBEKTHI BCErJla MOKHO OXapaKTepU30BATh
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KaKMMH-TO cBoWicTBaMU. Bo3pMéM aiis npumepa crekno. CTekso, Kak
M3BECTHO, CIIOCOOHO MPOMYCKaTh CBET U 3TY €r0 CIIOCOOHOCTH WIIH
CBOWMCTBO, Mbl Ha3blBa€M Mpo3pavyHOCThIO. CylecTByeT JiH
MPO3pavyHOCTh B pUpoie?

OHa KOHEYHO ke CYIIECTBYET, TaK KaK B MIPUPOJE CYIIECTBYET

JIOBOJIBHO MHOTO  Pa3IN4HbIX
snexrpowss | BEILIECTB, IPOIYCKAIOIIMX CBET.
A pa3 cylecTByeT, 3HaUUT OHa
COrJIaCHO HAIlleMy KpUTEpHIO,
MaTepualibHa W €€ MOXKHO
noswipowst | [TOLITYTIATD. Ho, VBB,
OKa3bIBACTCsI, UTO MOIIYHaTh-TO
€€ KaK pa3 W Hellb3s.

MoxHO mDomynars camo
CTEKJIO WJIM ajMa3 WM JaXe BOJY, a BOT MPO3PaYHOCTh HUKAK HE
nourynaenib. BoT TyT-To Mbl U MOMAJaeM B JJOTUYECKYIO JTOBYIIKY. U
TaKUX JIOBYIIEK B HAYKE CTOJIbKO, UTO Ha 3TOM MOYBE BBIPOCIIH LIEJIbIE
MICEB/IOHAYYHbIEC HAIMPABIICHUS, TAaKUE€ HANpPUMEpP, KaK KBAHTOBAas
¢duzrKa, KOCMOJIOTHS U TEOPHSI OTHOCUTEIHHOCTH.

Kak MBI yxe ompeaenunu BbllIe, MPO3PAYHOCTH — 3TO
CBOWMCTBO cTekia. Ecim cTeksia y Hac HET, TO W TOBOPUTH O
MPO3PAaYHOCTH HE MMEET HHMKAaKOro CMbICIA, [OTOMY 4YTO
MPO3PAYHOCTh CYIIECTBYET HE KaK CaMOCTOsTeNbHas (Qu3ndeckas
CYIIHOCTh, @ KaK HEKas XapaKTepUCTUKa CTEKJIa WA KaKOI0-TO
JIPYroro BEUECTBA, MPOITYCKAIOIIETO CBET.

M ecrecTBEHHO, YTO CBOMCTBO HE M3 4YEr0 HE COCTOUT W
MO3TOMY IOUIYINATh €€ Mbl HE CMOXEM. A 3TO 3HAYMT, YTO CBOMCTBO
MOJKET CYIIECTBOBAaTh TOJBKO C TEeM OOBEKTOM, KOTOPOE OHO
xapakrepuszyer. Wnam  apyrumu  cloBaMH, CaMO  CGOUCHEO
HemamepuaipbHo, XOTS UMEET . MamepuaibHuvlii  HOCUMmENb.
[Tomo6HOE MONOXKEHHUE CIOXHUIOCh B HAYKE C TMOHITHEM IHEPUA.
DHeprus — 3TO CBOMCTBO MAaTEPUAIBHOTO Tella COBEPINATh padoTy.
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OT0 camoe MpOCTOE U KPAaTKOE ONPEIENIEHUE IHEPIUH, KOTOpas Tak
e, KaK U MPO3PavyHOCTb, SIBISIETCA XapaKTePUCTUKON MaTepHaIbHOTO
Tela U MOXKET CYILECTBOBATh TOJIBKO BMECTE C HUM. 10 €CTh SHEeprus
TaK e Kak U IPO3pauHOCTh, UMEET MaTepualbHbI HOCUTEb.

Criekymnsiuu Ha TeMy SHEPruu, 00yCIOBJICHHbIE MTOTOJIOBHON
JIOTMYECKOW 0e3rpaMOTHOCTBIO HAyYHOTO COOOIIECTBAa, OYKBAaJIbHO
3anoyIoHUaN  Hayky. IlogoGHO pa3NuYHBIM = 3KCTpaceHcaM U
miapjaTaHaM BCEX MacTed, Yy4€HbIe HMHOIAa HECYyT TaKylo
HECYCBETHYIO 4YyIIb O KAaKOW-TO TEMHOW HSHEPIuM, JIBIOLIEHCS W3
KOCMOCa Ha 3eMJII0, UTO XOTh BCEX CBSTHIX BHIHOCH.

OnHako CTOUT TOJBKO 3aMEHUTh TEPMUH '"IHEprus” Ha
00BIYHOE CJIOBO "CIOCOOHOCTH" WJIM CBOMCTBO COBEpIIaTh padoTy,
"Iypb KaXJ0T0 Cpa3y k€ CTAaHOBUTHCS OUYEBUAHON". DTO KaKOM ke
HeoOy3aHHOH (haHTa3uel HaJo 00J1aAaTh, YTOOBI IPEACTaBUThH cebe
MOTOKH KaKUX-TO TEMHBIX CIIOCOOHOCTEH, M3ITy4yaromuxcs Ha 3eMITIO
u3 KocMoca?

EAVHCTBEHHBII MOTOK HEPruM MOCTYMNAOIUNA Ha 3eMIII0 —
3TO MOTOK COJIHEUHOTrO u3nydeHus. Ho Tak kak 3Heprust — 3To BCETO
JUIIb CBOWCTBO MaTEpUH, TO CJIEIOBATEIbHO, COTHEUHBIN CBET — 3TO
U €CTh [TIOTOK MaTepuaIbHBIX YaCTHULl, UMEIOLIUX CBOMCTBO COBEPIIATh
paboty. 1 3TOT KoJIOCCANBHBIN MOTOK YaCTUI] COJIHEYHOT'O U3JTy4EHHUS,
coBepuiasi paboTy, MIIIHOHBI JIET MOJAJEPKMBAaeT Ha 3emie
ONTUMAJIBHYIO TEMIIEPATypy, HE JaBas €l IPEBPATUTCS B JIEASHYIO
rpl0y. W TOMBKO HHUYTOXHYIO YacTh O3TOTO HU3IYyYEHHUS MBI
UCIOJIB3YEM Ui TOJIYYEHHS AJIEKTPUYECKOTO TOKA C IOMOIIbIO
COJIHEYHBIX OaTapei.

Ha stom Oynem cuutath, 4TO ¢ SJHEprUel Mbl pa300paIuch, a
Tereps momnpodyeM pazolOpaThcs ¢ paboroi. Uto ke 3TO Takoe,
pabora? Pabora — 23TO HEKOTOpOE€ W3MEHEHHE COCTOSIHUS
MaTepuaibHOro Teja, B pe3ysibTaTe JCHCTBUS HA HEro Ipyroro Tena,
oOmanaromero »Heprueil. Hampumep, ecnu Mbl ypOHHM THpPIO Ha
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Beonroyust MATEPHH

KYCOK IUIACTWJIMHA, OHA PACIUIIOIIMT €ro B Jen€mky. To ecTb
U3MeHHUTCs (opMa KycKa IUIacTHIINHA.

OOBIYHO TOBOPST, YTO PHEPTrUsl THPU Mpom3Besa padoTy IO
U3MEHeHH0  (opMbl  Kycka IutacTwimHa. M 3Ta BecbMa
pacnpocTpaHéHHass ~ OIMIMOKAa HMEET IOCTOSHHYIO  IPOIHUCKY
NPaKTUYeCKH BO Bcex yueOHMKax. Ho, Kak Mbl yxke ompenenuiu
BBIIIIE, SHEPTHsl HEMaTepHualibHA U CJIEI0BATEIbHO HUKAKOH paboThI
OPOM3BOIUTH HE MOXeT. PaboTy mNpOM3BOAMT HE 3HEprus, a
NaJarolas noj AeMCTBUEM pa3HOCTH I'PaBUTALMOHHBIX IOTEHINAJIOB,
TUPAL.

M xorma BaM pacCKas3blBalOT, YTO YEJIOBEK HCIIONIB3YET,
HaIpUMep, SHEPTHUIO BOJH Ul IPOU3BOJCTBA MIEKTPUYECTBA, TO, 110
CYTH, 3TO OOBIKHOBEHHOE BpaHbe. UenoBeK HUCIOIb3yeT SHEPTHIO HE
BOJIH, @ BOJIbI, @ BOJIHbI — 3TO IIPOCTO MEXAHU3M, NO3BOJIAIOIIUN 3Ty
SHEPIUIO0 UCIOIb30BAaTh.

Jlpyrumu Cl0BamMu BOJIHA — 3TO MEXAHU3M B3aUMOJCHCTBUSA.
Wnn nocpenHuk. D10 JIETKO MOHATH Ha pocToM npumepe. Koraa mMbl
BE3EM CaHKH 3a BEpEBOUKY, TO BEPEBOYKA HE SIBIIACTCS CBOWCTBOM
CaHOK WJIM 4Y€JIOBEKAa, OHA SIBJIETCS MEXaHW3MOM B3aMMOJCHCTBHSA
MEXNy HHMH. MM mpocTo MOCPEOJHUKOM MEXKIYy CaHKaMHd U
YEIIOBEKOM.

Bor Tenepb, kKorga Mbl IPOSCHUIM HEKOTOPBIE OCHOBHBIE
TEPMUHBI, MO>KHO MIEPEXOANTD K pazpaboTke Hameil Teopun. [lepBpiM
U OCHOBHBIM TIOCTYJIATOM Hallleld TEOpHH, OyJeT MOJIOKEHHUE, YTO B
IIPUPOJIE CYIIECTBYET TOJIBKO Mamepusa. To eCTb BCE TO, YTO MOXKHO
nouynars. B npupone Bce cOCTOUT U3 MaTEpUH, a CIEI0BATENIbHO,
IIPUPOJA — OTO U €CTh MATEPHsl, IOITOMY HUYErO HEMATEPUAIIBHOTO,
BpOJI€ BUPTYAJIbHBIX YAaCTHI] WU KAKUX-TO MHU(PUIECKUX "TBIPOK", B
IPUPOJIE HET U OBITh HE MOXKET.

N »ta matepus uMeer ompeAcn€HHBIE CBOMCTBA, KOTOPBIE
MOTyT CYILLECTBOBAaTh TOJILKO BMecCTe ¢ He. KpoMe 3nepruu, oqHuM
U3 OCHOBHBIX (DyHIAaMEHTAJIbHBIX CBOMCTB, MNPHUCYIIUX MAaTEpPHH,
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Anexcandp BECEAOB

SIBIIIETCSL 2JIEKMPUYECKUl 3apsa0. JKCIIEPUMEHTAIbHO YCTAHOBJIEHO
M 3TO JIETKO MPOBEPUTH 0€3 KaKOW-TNO0O0 CIIOKHOU ammapaTyphbl, 4TO
JIEKTPUUECKUI 3apsA] ObIBa€T ABYX MPOTUBOIOJIOKHBIX THUIIOB WIIH,
KaKk TOBOPAT Yy4€HblE [JBYX 3HAKOB - IIOJOXWTEIbHBIM U
OTPULATETIbHBIN.

OTH TEPMUHBI BHOCAT B (PM3UKY ONpPENEIEHHYIO MMyTaHUILYy U
ObUTO OBI TOPA3/10 JIOTHYHEE HA3BATh 3apsi/ibl, HATPUMED, KPACHBIM U
CHHHMM. A 1OYeMy — B 3TOM MbI pa3z0epEMcst HECKOJBKO Mo3xke. 3apsiz
IIPOSIBIISICTCS B BUAE 1EKMPUUECKO20 NOJIA.

OKCIIEpUMEHTAIIBHO TaK K€ YCTAHOBJIEHO U 3TO TOXE JIETKO
IIPOBEPUTH, YTO TEJIa UMEIOLINE OJUHAKOBBIE AIIEKTPUUECKHUE 3apsI/ibl,
OTTAJIKMBAIOTCA, @ MMEIOLIUE pa3Hble 3apsiibl, MPUTATHBAIOTCA. TO
€CTb TeJa, B 3aBUCUMOCTH OT THIIOB WJIM 3HAKOB 3apsloB,
B3aMMO/JICUCTBYIOT 110 PA3HOMY.

Ilo anasioruu ¢ Mpo3pavyHOCTHIO, KAK CBOMCTBOM IIPOIYCKaTh
CBET, MBI C ITOJIHBIM IIPAaBOM MO>KEM OIIPEAEIIUTD 3apA0, KaK CBOMUCTBO
WIA CIIOCOOHOCTh MaTepuu B3auMojeicTBoBaTh. ClieoBaTENbHO
npumasadicenue 1 OmmaiKueanue — 310 U €CTb 63aUMO0EUCM UL,

A cunbHbIE OHM WK cia0ble, 3aBUCUT TOJBKO OT PACCTOSHUS
MEXIy B3aUMOAECHCTBYIOIIMMHU OOBEKTaMH. M HEMOHSTHO 3TO, IO
BUAMMOMY, TOJIBKO TEOPETHKAM.

A Tak Kak MarepuaJbHbIE Tela, HUMEIOIIUE 3aps.bl,
B3aMMOJIEMCTBYIOT Ha HEKOTOPOM PAcCTOSIHUU, CJIEA0BATENBHO 3apsiy
— 3TO C60OUCHEA Mamepuu 63auUMo0eliCmeosanmy HA PACCMOAHUN.
To ecTb 3TO B3aUMOJCICTBHE HEKOHTAKTHOE. MarepuanbHbIE Tena
BCErZa B3aUMOJICHCTBYIOT Ha pACCTOSIHMM, a 3HA4YUT 4Yepes3
IIOCPETHUKA, KOTOPBIM SIBJIIETCS noJle 3apaoa.

M Ttak kak mosie, 3TO BCEro JHIIb MOCPEIHUK, TO IpU
B3aUMOJICHCTBUAX OHO HE U3MEHSAETCS.

Korpa mbl mpubmikaem Apyr K ApYyry JiBa MaTepUalbHBIX
TeNa, UMEIOIINE OUHAKOBBIE 3apslbl, OHU OTTAJIKHUBAIOTCS. 31€Ch
UMEETCsl B BUJAY, YTO OTTAJIKMUBAIOTCS HE 3apsAlpl, a Tena. IJTO
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OPOUCXOOUT  IOTOMY, UTO HOJAA  OOUHAKOBHIX  3apA00é
Henponuyaemyl APYT A Opyra U NpU COMMDKEHUHW OHHM YHPYTO
nehopMupyroTCa, 4eM U O0OYCIIaBIMBAIOTCA CHUJIbl OTTaJIKHWBAHUA.
Korna mbI mpubnuxkaem Apyr K Jpyry MaTepHalibHbIe Tella, UMEIOIue
MPOTUBOMNOJIOXKHBIE 3apsibl, OHU HpuUTAruBaroTcsa. OmiaTh xKe
NPUTATUBAIOTCS HE 3apsi/ibl WM TOJIsS, a Tena.

OTO MNPOUCXOAUT TIOTOMY, 4YTO HOJIA PA3HBIX 3aAPA00E
cmpemamcesa caumovca Opye ¢ opyeom. llpu 3TOM y HUX TOXe
HPOSIBIIAIOTCS CBOIMCTBA YHPYTrOCTH, HO TOJBKO MPOTHUBOIOJIOKHOTO
ICUCTBUAL.

Ecniu 1Ba Tema ¢ NpPOTHBOIOJIOKHBIMU  3apsiiaMu
INPUTSTUBAIOTCA /0 CONPUKOCHOBEHHUS, TO OHHU OKAa3bIBAIOTCS
OKPYXEHHBIMU JABYMS NMPOHUKIIUMU JIPYT B JIpyra U CIUBLIMMUCS
BMECTE JICKTPUIECKUMU MOJISIMUA. B nTOTe 3TO MPUBOJUT K TOMY, YTO
3apsabpl, KaK CBOWMCTBA MAaTepUM OOBEAUHSIOTCS, WX OelCmeus
B3aMMHO KOMIIEHCUPYIOT APYT Apyra U COIM3UBIINECS Tela, B 00IIEM
U 1IeJIOM, OKa3bIBAIOTCS 271eKmpuyecku Heumpanvuvimu. Cienyer
UMETb B BUY, YTO KOMIICHCUPYIOTCSI TOJBKO JACHCTBUS 3apsi/I0B, CAMU
e 3apsjbl, SBISIONIMECS HEOThEMJIEMBIM CBOMCTBOM MAaTEpUH,
HUKY/Ia HE UCUEe3al0T.

W BOoT »TH chuBIIMECS BMECTE JJIEKTPUYECKHE OIS
MIPOTUBOMOJIOXKHBIX 3apsA0B M 00pa3yloT ZpasumauuoHnoe none

MaTepHaILHOTO OOBEKTA.

A ecnu MBI TONTPOOYyeM MPUOIU3UTH JBA TAKUX JEKTPUUECKU
HeumpanbHblX MATEPUAIBHBIX TEJIA APYT K IPYTY, TO JIEKTPUIECKUE
HOJIs, OKpYKAloIIue WX, OyAyT CTPEMHTHCS YK€ B3aUMHO IOMAapHO
CIIUTBCA APYT C APYIOM, YTO HMPHUBEAET K NPUTATUBAHUIO 3THX TEJ
Ipyr K JApyry. A cienoBaTelbHO — Tena,  oOJajaroiiue
2pasumayuonnbimMu noaamu OynyT ecez0a NMPUTATHBATHCA APYr K
ApYTY.

N 5>T0 3HAUAT HUKAKOM AaHTUTPABUTALMM B IPUPOJIE
CyILLIECTBOBATh HE MOXKET, IOTOMY YTO OTTAJIKUBATHCS MOT'YT TOJBKO
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TeJa, UMEIOLIME OJIMHAKOBBIC AJIEKTPUUYECKUE 3aps/ibl. 3a IpUMeEpamMu
JAJIeKO XOJWUTh HE HaJo, JIOObIe Tela, HaXOMASIIUecs Ha IJIaHeTe,
NPUTATUBAIOTCS K HEH C ONpeAei€HHOM CUJIOH, 3aBUCSIIEH OT
paccTossHuA 10 €€ MOBEPXHOCTH.

JIroOble Tema BO BCEJIEHHOM, 3BE3Ibl, IUIAHETHI, ATOMEIL,
0071a1al0T CBOMMH T'PAaBUTAIIMOHHBIMUA TIOJSIMHU, KOTOpBIE XOTS U
UMEIOT OECKOHEYHBI paauyc JeHCTBHA, HO OYEHb CHIBHO
ocabeBaloT ¢ PaCCTOSHUEM 10 0OPATHO KyOHMUECKOM 3aBUCUMOCTH.

N B cuiy OECKOHEUHOTO paauyca JSHCTBUS, 3TH OIS
SABISIIOTCSL  @ez0ecywyeit  ynpyzoul  cpeooit, B KOTOpOH
pacIpoCTpaHsAIOTCS T'PAaBUTAMOHHBIE BOJHBI. JTO OOCTOSATEIHCTBO
TOBOPUT O TOM, YTO HHUKAKOTO 3dupa, (U3HUECKOr0 BaKyyMma,
CKAa304YHOI'0 IPOCTPAHCTBA-BPEMEHHM HWJIM KaKOrO-TO TPHUIEBITOTO
apcTBa B MPHUPOJIE HE CyliecTByeT. M Kak Mbl yCTaHOBWJIM BBHIIIIE,
IpaBUTALMOHHOE T0JIe, KaK ToJie 00pa3oBaHHOE AIICKTPUYECKUMU
MOJISIMU, TaK e 00JlaZjaeT YIpPYTrOCThIO U TMO3TOMY JH000E Telo,
JBUTASICh B TPABUTAIMOHHOM TI0JIe, Oy/IeT CO3/1aBaTh B HEM YIPYTYIO
BOJIHY CXaTusl, CKOPOCTb KOTOPOM TMOCTOSIHHA, TIOTOMY 4YTO
ONpeNEeNsAeTCs TOJIBKO YIPYTUMH CBOMCTBAMU AIEKTPUYECKUX MOJIEH,
00pa3yromux 3TO TpaBUTAIIMOHHOE Mose. J{JiuHa 3Toil BOJIHBI OyJeT
ONpEeAeNAThCS  Pa3HOCTBIO  CKOPOCTEH  caMOM  4acTHUUBl |
B0O30YK/1aeMOM €10 BOJTHBI.

E€ M0KHO omucaTh CIeNyIOUM BBIPaKECHUEM:

A=(Vs-Vu)lt,
rae Vu— CKOpPOCTb YaCTHIIbI,
a Vs — CKOpOCTb, CO3/1aBa€MOM €10 TPAaBUTALMOHHON BOJHBI
(cxopocmb ceema) (puc 14).

Kak wu3BECTHO, CKOpPOCTH BOJHBI B T'PABUTAMOHHOM IIOJIE
coctapiisieT 300 000 KUIOMETPOB B CEKYHIY. DTO TO, YTO YYEHBIE
OIIMOOYHO HAa3bIBAIOT CKOPOCTHIO CBETa W KOTOpasl SIBISETCS
NnOCTOSIHHOU. CKOPOCTh PacipOCTPaHEHUS BOJIHBI B TPABUTAIMOHHOM
1oJie, BeIMYMHA JEHCTBUTEIBHO MOYTH MOCTOSTHHAS U ONpeeNsieTcs
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TOJIKO €ro CBOWCTBaMHU. A TakK Kak MaTepHUalibHbIE Tella MOTYT
B3aMMO/JIEUCTBYIOT TOJIBKO C MOMOIIBIO TOJIEHM, TO CKOPOCTh BOJIHBI -
3TO M €CTh CKOpPOCTh B3ammojeiicTBHs. Cama K€ 4YacTHhIla MOXKET
JIBUTAThCS B TPABUTALIMOHHOM I10JI€ C KAKOM YTOJTHO CKOPOCThIO, XOTh
MUWIJIMOH KUJIOMETPOB B CEKYHITY.

JlBurasicb B crenuuveckol cpene, KOTOPYIO MPEICTaBIISET
co00il TpaBUTAIIMOHHOE TIOJE, OOpPa30BAHHOE JIIEKTPUIECCKUMHU
MOJIIMUA TIPOTHUBOIIOJIOKHBIX 3HAKOB, YaCTHIIA BO30YXJaeT B HUX
CUHXPOHHBIE TPOTHUBO(DA3HBIE BOITHBI C:KAaTUsI. TO €CTh, €CITH B KaKOK-
TO TOYKE MOJIOKUTEITBHOIO 3JIEKTPUYECKOIO TOJS Yy BOJHBI CKAaTHE
(rop0), TO B TOW XK€ TOYKE OTPHUIATEIHHOTO TOJISI, WMEIOIIETO
MIPOTHBOIIOJIOKHBIE CBOMCTBA, OYJIET pa3pekeHue (BIaANHA).

Jpyrumu cioBamu, BOJIHBI B 2pAGUMAUUOHHOM ROE — ITO
nonepeunsle BOJIHBI HA TPAHULIE IBYX CpeJl (3JIEKTPUUECKUX TOJIEH) C
pa3IMYaroIUMUCA POTUBOIOJIOKHBIMUA CBOMCTBAMM.

DTO U €CTh T€ CaMbI€ 2PAGUMAUUOHHbIE BOJIHbBI, KOTOPBIE B
¢dusrke omrO0YHO HA3BIBAIOTCS IAEKMPOMAZHUMHBIMU.

[pumeuanne! Bakyym, mak xce Kak u r¢hup, no npeocmagieHuro
duzuxos, cpedoa 00HOpOOHAA, a4 B03HUKHOBEHUE NONEPEYHBIX GONH 8
00HOPOOHOU cpede Heso3moxcHo. Ho 6 zpasumayuonnom none,
00pA308AHHOM BTI0HCEHHBIMU OpY2 6 Opyea INeKMPUYECKUMU RONAMU,
2PAHUUA MeXHCOY HUMU Cyuiecmeyem, RPAKMUUecKu, 6 000l mouke
Imoeco noJiA.

J1Jist TOTO, 9TOOBI MPUITH K BEIBOLY 00 IEKTPHUSCKON IPUPOIe
rpaBUTALMU, JOCTATOYHO 3JIEMEHTAPHOIO CpPAaBHEHHS OCHOBHBIX
dopmyn 3akoHa KymoHa u 3akoHa '"BCEMHUPHOTrO" TATOTCHHUS
Herorona. Tak Kak 3TH 3aKOHBI IPAKTUYECKU OMMUCHIBAIOT OJHO U TO
’K€ B3aMMOJICHCTBUE, TO MOJYYaeTCs, YTO 3TO OJAWH U TOT K€ 3aKOH,
"OTKPBITBINA" HEOAHOKPATHO.

Bosiee TOro, 3aKoH 3TOT BBIBEIEH YHMCTO T'€OMETPUUYECKH, TaK
KaK B OOIIEM BHUJEC OH OMHUCHIBACT 3aBUCUMOCTH HJIOULAOU CCUCHUS
T000T0 TENECHOTO YIIia, OT PACCTOSIHUS CEKYIIEH MIOCKOCTH JI0 €ro

BEPIIMHBI. A TaKk Kak MaTepHajbHBIC Tesla 001aaaoT 00bEMOM, TO
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YBEIIMYEHHUE ero pajnyca B 2 pa3a, IPUBOAUT K YBEJINUCHUIO 00BEMA
3TOTO TeJa U COOTBETCTBEHHO, KOJIMYECTBA €T0 BEIIECTBA, B 8 pas.

A, crnemoBaTeNbHO, M €r0 CHUJIBl TPUTSHKEHHUS] TaK IKe
YBEIIMUMBAIOTCA B 8 pa3 WM
MIPOIOPLIMOHANIBHO KYOY paauyca, a He

KBaJpaTy, Kak OIIMOOYHO CUHUTAIN
Herotron u Kynon. Pacnpenenenue
MOTEHINAJIOB TPABUTAIMOHHOTO TI0JIS

T000r0 MaTepuallbHOTO O0BEKTa —
TUTAHETHl WM 3BE31bl TpadUvecKu
MPEACTABICHO PUCYHKOM  (puc.2).
['paBUTAlIMOHHBIC CWIIBI TPHUTSIKCHUS
YBEIMYHUBAIOTCSL MPOMOPIIMOHAILHO Kyfy pPACCTOSIHHS OT ICHTpa

Puc.2

IJIAHETHI U JOCTUTAIOT MAKCUMAJIBHOTO 3HAYEHHS HA €€ IIOBEPXHOCTH.
DTa 3aBUCUMOCTb OMUCHIBACTCS BHIPAKEHUEM:
Fm=>kR3, 20e
k — ycnoeuwiii koa¢hpuyuenm nponopyuonanvrocmu,
HeoOXoo0uMvlll Ol CO2NACOBAHUSL  PA3TUYHLIX — eOUHUY
uU3MepeHusl, OCHOBAHHBIX HA CAYYAUHBIX BETUUUHAX.
R — paouyc macomerowezo mena (36e30v1, nianemat).

COOTBETCTBEHHO, IO MEpe YIaJIeHUs OT MOBEPXHOCTH
MAaTEPUAIBHOTO TeNa, CHJIa €ro TPAaBUTANHMOHHOTO MPUTSIKECHUS
YMEHBIIAETCS IO TOMY K€ 3aKOHY M 3Ta 3aBUCUMOCTb OIIUCBHIBAECTCS
CIIEIYIOIIM BBIPAXKEHUEM:

F->Fu/(r-R)?

[pumeyanne! HUmenno wu3z-3a Kybuueckoit 3agucumocmu
Kaeenouwr mne cmoz oéonapyycums cunvl npumsxncenun 150-mu
KU10ZpAmMMO8bIX 00N8AHOK u ucnoavzosan opmyny Kynona ons
INEKMPUYECKUX 3apa0oe. H umenno noamomy amepukanybl He cmoiu
npespamums ceoii ""NEAR'' 6 uckyccmeenuwlii cnymHux acmepouoa
Apoc. Tak nce, kak He npowén mom ''hokyc' ¢ anouckum 30H00M
"XAABYC'" u acmepouoom Hmokaea.)
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A Tak Kak CWIbl TPUTSKEHUS, JCUCTBYIOIIME B ILIEHTPE
MaTepuaibHOr0O  OOBEKTa,  B3aUMHO  IPOTHUBOIOJIOXKHBI U
YPaBHOBELIEHBI, TO CHJIA TPABUTALINH, & CIIEJOBATEIbHO U JaBICHUE B
HEM TMpakTU4YecKu paBHbl Hymo. [loatomy miobas uyacTtuna,
OKa3aBIIasicCsi B CcaMOM IIEHTpe oOObeKkTa OyAeT HaxOJWTCS B
HEBECOMOCTH U IPH HE3HAYUTEIHHOM CMEIEHUH €€ B KaKyI0-JIH00
CTOpPOHY, pPaBHOBECUE CUJI HAPYILUTCS U YaCTHIIA IEPEMECTUTCS B Ty
CTOPOHY, I'Jie TOBEPXHOCTD OJIMIKE.

UYto B uTOre mpuBEIET K TOMY, YTO B LIEHTPE MaTEPUAIbLHOIO
Tena oOpasyercs myctora. Bor molaToMy mo0ble KOCMHUYECKHE
OOBEKThI, aTOMbl W 3JEMEHTApHBIE YACTULbI, 3TO HycCmOmeble
oopazoeanus.

OTa MyCcTOTENOCTh, KaK "TpaBUTALIMOHHAS CKOpJyna' mpuaaeT
aToMaM M YacTHUIlaM, a TaK € 3Be3JaM M IUIAHETaM BBICOKYIO
IPOYHOCTh M CTaOMJIBHOCTh. 3€eMJIsl, HAlpUMEpP — 3TO ITYCTOTEINBIN
11ap ¢ TOJIIMHOM CKOPIYIbl IPUMEPHO, OKOJIO 2 THICSIY KMJIOMETPOB,
C BHYTpPEHHEH aTMocdepoil NpUMEpHO TaKOH K€ TOJIIUHBI U
BaKyyMOM B CaMOM IIeHTpe (puc.25).

['paBuTanmonHoe  moje, 00pa30BaHHOE  OJAMHAKOBBIMU
JJEKTPUYECKUMHM  TOJSIMH  PAa3HbIX  3HAKOB, TEOPETHYECKH,
UEHMPAIbHO CUMMEMPUYHO W €T0 BEIMYMHA 3aBHCUT TOJIBKO OT
(bu3nYECKUX pa3MepOB ATOTO MaTEPHAILHOTO Tefa.

Jns Toro 4yToOBlI NBUTAThCS Jaibllleé HaM HEOOXOJUMMO Ha
HEKOTOpPOE BpeMsi BEPHYThCS K CTpoeHHIo aToMa. Kak Obl1o ckazaHo
BBIIIIE TUTaHETapHast Moaenb Pesepdopaa u kBanToBas mozaens bopa,
10 CYTH TPEACTaBIISIONNE COOO0H 3JIEMEHTapHbIE BEYHbBIE IBUTATEIH,
JUISl HAaIlle TEOPUHU COBEPILIEHHO HEMPUEMIIEMBI.

A BOT aTOMBI 10 MOzien ToMcoHa, HanboJIee ITOJIHO OTBEYAIOT
pPEaTbHOCTH, TaK KaK OHU COCTOAT W3 OJMHAKOBOI'O KOJMYECTBA
3JEMEHTAapHBIX  YacTHL] C  IPOTHUBOIOJOXKHBIM  3apslioM,
CLIEMEHTUPOBAHHBIX MOIIHBIMU CHUJIAMU B3aWMHOIO MPUTSHKCHHUS.
VIMeHHO MO3TOMY aTOMBI O4€Hb CTAOMIIBHBI, HO MIPU 3TOM CBOMMHU
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TPaBUTALMOHHBIMU TOJSIMH OHHM MOTYT 3aXBaThIBaTh pPa3INYHBIC
CBOOOAHBIE JJEMEHTApHble M CyOdJeMEHTapHble YacTUIBl U
yIep)KUBaTh WX Ha CBOEH IOBEPXHOCTHU, TaK XK€ KaK IJIaHEeThI
YAEpPKUBAIOT Ha CBOEH MOBEPXHOCTH
pasiauyHble TpeaMeTsl U aTMochepy

+—9

]
gROTOH

. W (puec.3). OTOT PpHUCYHOK TakK e

T

UJUTIOCTPUPYET MEXaHU3M

Mpo3pavyHOCTHU Ui MMPOMMyCKaHUsA
MEXAHM3IM NPO3PaYHOCTH

KaKOT0-TH00 M3ITyICHHUS.

ke VY aroma, yaep)KUBAIOIIEro Ha
cebe YacTHIBl TPEUMYIIECTBEHHO KaKOTo-JIM00 OIHOTO 3apsna,
TpaBUTAIlMOHHOE TI0JIe, OKpY’)KalwIlee ero, Yyxe He Oyner
CHUMMETPUYHBIM.

OHo OyzmeT COCTOSTh W3 JICKTPUUECKHUX TMOJEH, HECKOJIbKO
pa3IMYAIOIIUXCS 110 BEJIMYMHE U PAJINYCy NEUCTBUS, YTO MPUBEAET K
HEKOTOPOMY OCJA0JICHHUIO MPUTSHKEHUST aTOMOB JAPYT K JIPYyry. DTy
pa3HOCTb BEIWYUH DJIEKTPUYECKUX TIOJIEH, MBI U HA30BEM
acummempueil 2pagumayuonno20 noas. Eciu Ha TOBEPXHOCTH
aToMa TPeo0Jaar0T YacTHII C TOJOXKHUTEIBHBIM 3apsioM, TO
acummempus €ro TPABUTAIIMOHHOTO TOJs Oy/IeT MOJOKUTEIbHOM.
Wi otpuniatenbHOM, eciii Ha000poT.

Jlpyeumu cnoeamu, acummempus ZpasumayuoHHO20 NO.JA
amoma, Mo €20 6HeUItHUI U30bIMOYHBLIL IJIEKMPUUECKUIL 3aPA0.

Bce BemectBa B mpupone
flare Los

ompmamersne < N gt COCTOAINME M3 aTOMOB H MOJICKYII,

s
sapRoT e

BCErma UMEIOT HeOOoJIbIIME

g D
W70 S\ M30BITOUYHBIC SJIEKTPUUYECKUE 3aAPSIbI

(acummempuio), 3aBUCSIIHE oT
o e U30BITOYHOTO 3apsza cpensl,
dendxocam 2
5 ;’" KOTOPBIMH ONpeIENIOTCS X
uc.
arperarHele COCTOSTHUS u

B3aUMOJICUCTBUS APYT C Ipyrom (puc.4).
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[Ipumeuanue! nemenmapuvie uwacmuuvt max nce umerom
acummempuio cpasumayuoOnnblx n0Jl€lZ, 06yCJ108Jl€HHy10 npujiuniiumu K
HUM CYOIIeMeHmapubiMu Yacmuyamu. Acummempus 2pagumayuoOHHsIX
nonen uacmuy, amomo8 U Opy2UX MAMEPUAIbHBIX O00bEKmMOos,
o0ycnosnena  ceolicmeamu  mamepuu, Komopwvle  opmupyrom
chepuneckyio mempuKy éceeHHol.

Hmenno 6nazooapsa chepuuecxkoii mempuxe, mamepus 6ceieHHOU
He coopanace 6 O00UH 0OO0ALUWION KoM, a 00paszyem 3Ir1emeHmapHvle
yacmuubl, amomol, 36€30bl U NJIAHEMDbl, UMEUWUEe ACUMMEmPUUHblEe
Zpasumayuonnsle noisa. B esknuoosoii mempuke 360110UuUs 6CeeHHON
Obl1a Obl HE6O3MOICHA.

AcuMMeTpHeil TPaBUTAIMOHHBIX MOJIEH aTOMOB WJIM MOJIEKYJ
BEILIECTBA OMPENEIAETCS U BEC ATOr0 BEIIECTBA B T'PABUTAIMOHHOM
nosie 3eMiId WIM JpYruX KocMuueckux Ten. llpeoOmamanue
OTPULATEIIBHOW aCUMMETPUH TPABUTALMOHHBIX IOJIEH KOCMUYECKUX
00BEKTOB M aTOMOB B TOM 00JIACTH BCEJIICHHOH, B KOTOPOI HAXOUTCS
HaIlle TaJlaKTHUKa, OOBICHACTCS HEM3MEHHOCTBIO 3aKOHOB 3BOJIIOIIMH
JUTSI TIOOBIX MacIITaboB CYIECTBOBAHUS MaTEPHUH.

Tak kak B II€JIOM BO BCEJICHHOH HE MOXET OBITh pPa3HOTO
KOJINYECTBA MPOTUBOIOJIOKHBIX 3apsAJIOB, TO 3TO 3HAYUT, YTO B HEM
TaK K€ CYIICCTBYIOT OOJACTH, COCTOSIIME W MaTEPHUH, MMEIOIICH
MOJIOKUTENBHYIO ACUMMETPHUIO TPABUTALMOHHBIX TOJIEH, KOTOpBIE
HUKOTJa He OyAyT AOCTYITHBI 11 OPTaHOB HAIIETO 3PEHUS.

DTO U ecThb Ta caMas TEMHas Marepusi, KOTOPYIO MbITAIOTCA
HaWTH Yy4éHble. ['aakTUKW, 3BE3[bl U IUIAHETHI, COCTOSIME U3
MaTepUH C IOJOKUTEIBHON aCUMMETPUEH I'PaBUTALMOHHBIX IOJIEH
aTOMOB, Mbl HUKOI'/Ia HE CMOXEM YBUIETh, IOTOMY YTO YaCTHLBI C
MOJIOKUTENBHBIM 3apsiiloM, M3JIydaeMble 3BE3JaMU COCTOSAIIMMU U3
TEMHOM MarepuH, YMEHBIIAIT M JaXe MOIyT HHBEPTUPOBATH
pa3HOCTh TOTEHUHAJIOB B MOJEKYJIaX pOJONUHA, KOTOPHIM MbI
00s13aHbI 3peHueM. [1o3ToMy OHHM 17151 HAC HEBUIUMBI.

YBUJETh UX MOXKHO JIUIIH HA (JOHE YEeT0-TO CBETIIOTO. JTO, IO
CyTH, CaMbIil HACTOSAILIMN NapaJUIeNbHBIA MHUP, C pa3syMHBIMH
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o0uTaTENSIMA KOTOPOT'O MBI HUKOT/Ia HE CMOXEM YBUIECTHCS BOOUYHIO
M 00IIaThCs HEMOCPEICTBEHHO. [[axke HeOObIION KYCOK BEIIeCTBa,
COCTOSAIIUNA W3 MaTEepUu C TIOJOXKHUTEIBHOM acUMMeETpueH, Oyaer
BECHUTH Ha 3eMJI€ HECKOJBKO TOHH, IO3TOMY HM O KaKOM IOCEILCHUHN
3TOTO MapaUIeIbHOIO MHpa HE NPUXOAUTCS JaXe W MeUTaTh.
EAMHCTBEHHBIM MpEeACTaBUTEIEM TEMHON MaTE€pUU B HAIllEM MHUPE
SIBJISIETCS. TIPOTOH. DTO Takas >K€ 4YacTHIla, KaK M DJIEKTPOH, HO
o0maiaromnas MmoJIoKUTeILHON ACHMMETPHUEH TPaBUTAIITIOHHOTO TTOJIS.
NmenHo nostoMy npotoH BecuT B 1800 pa3 Tsxkenee 37eKTpoHa.

Kcratn, 3aragka TYyHTYCCKOTO MeETEOpUTa MOXKET ObITh
O0OBSCHEHa TEM, YTO METCOPUT COCTOSUT W3 OTOM CaMOW TEMHOMU
MAaTepUM C MOJIOKUTEIbHOW ACUMMETPUEN TPaBUTAIMOHHBIX MOJICH
atomoB. HeOospIIoii Kycok TEMHOW MaTrepuu Bpe3ajics B 3eMIIIO,
IIOBAJIUB yIapHOUN BOJIHOU TAa&XHBIEC 1EPEBbS.

PacceimaTbest OH HE MOI Tak KakK, 00jamasl IIOJIOKHUTEIbHOMI
acuMMeTpuel, Bcocal B ceOs OONBIIYI0 YacTh BBIJCISAIOMINUXCS B
BO3JIYIIIHOW yJIapHOUW BOJIHE, 3JEKTPOHOB. A 3HAYUT HUCKATh HYXKHO
HeOonplIyto "nmBIpKYy"' B 3eMHOM kope. s 3TOro  HYXHO
UCIIOJIB30BaTh T'PABUMETPHI, TaK KaK B TOYKE IAJECHUS METEOpHUTA
CWJIBI TPaBUTALIMOHHOTO TMPUTSHKEHHSI JTOJIKHBI OBITh HECKOJBKO
YBEJIUYEHBI.

OO6menne ¢ obuTarenssMu ATOTO TEMHOTO MHpa BO3MOXKHO
TOJIbKO MOCPEACTBOM PAAUOCBSI3H, TOTOMY UTO YACTULIBI U3Ty4YEHHBIE
3BE3/1aMU C IIOJIOKUTEIIBHOW aCUMMETPHUEN I'PaBUTALIMOHHOIO I10JIA,
COMPOBOXKAAIOTCS aHATOTHYHBIMU TPABUTAIMOHHBIMHU (3M.) BOJIHAMH,
YTO ¥ YaCTULBI C OTPULATEIBHOU ACUMMETPHUEM.

VYBUAETH 3B€3/1bI, COCTOAILNE U3 TEMHOW MAaTEPUU MOXKHO JIUILb
B paJuojuana3zoHe, €clii MPUBECTU TPABUTALMOHHBIA (OH HIIM TaK
Ha3bIBAEMOE PEJIMKTOBOE U3JIyYEHHE K cepoMy 1BeTy. Toraa 3Be3/bl
COCTOSIIME W3 CBETJIOW Marepu (MaTepud C OTPULIATEIIHHOMN
acummeTpuei) OyayT BUAHBI Kak Oejble MSATHA, a COCTOSIINE W3
TEMHOM — KaK YepHBbIE.
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C »TOl TOYKM 3pEHMS, TaK HA3bIBa€Mble MYyJIbCapbl — 3TO
JBOMHBIC 3BE3/Ibl, BpalllalOIIMecs BOKPYr ApYr JApyra U OJHa U3
KOTOPBIX HMEET TOJOXKHUTEIbHYI0, a JApyras — OTPHUIATEIbHYIO
ACUMMETPHUIO TPAaBUTALMOHHBIX MoJIel. M MX MIOCKOCTh BpalleHUS
JOJI’KHA COBMAAATh C IUIOCKOCTHIO AKIMITUKH HAIIEH ralakTHKU.

1) Amomur meépovix eewyecme umerwm ouenv HEHDONLULYIO
acumMmempuio ZpasumayuoHHbIX noeil (U30bIMouHbll 3aps0 04eHb
Man), nOIMOMY OHU RPUMAZUEAIOMCA OpYZ K OpyZy HACHIOIBLKO
CUTIbHO, YMO 011 M020 YMO 0bl UX COBUHYMb OMHOCUMENbHO OPY2
opyza unu Omopeamsv, HyHCHO RPUTLOHCUNLL 3HAUUMETbHbLE YCUTIUSL.

W yem MeHbllle aCUMMETpPHUS TPAaBUTALIMOHHBIX TMOJIEH aTOMOB
BelIeCcTBa, TeM OHO TBEpke. Camast BbICOKasi TBEPAOCTh U IPOYHOCTh
MOJKET OBITh TOJBKO IpPU HYJIEBOW aCHMMETPHH WM aOCONIOTHOMN
CUMMETPUHU TPAaBUTAIMOHHBIX TOJIEH aTOMOB BEIECTBA, KOTOPAs B
cuny cdepruecKkoil METPUKH BCEIICHHOM, MPAKTUYECKH TaK IKe
HEBO3MOJKHA, KaK HEBO3MOXKHO CYIIECTBOBaHHE aOCOIIOTHOTO HYJIS B
CTaHIAPTHOWU MOJIEIIH.

DT0 00BSACHSAETCS TEM, YTO HEBO3MOYKHO YIOXKHUTH OJMHAKOBOE
KOJIMYECTBO CPEepUUECKUX YacTUIl B chepruieckuii 00bem aroma. Tak
WM MHAYe UX KOJIMYECTBO OYJET HECKOIbKO pa3inyaThCs.

TBEpbie Tena MOUTH HECKUMAEMBI, TaK KaK M3-3a HEOOJIbIION
aCUMMETpUHU 3a30pbl MEXIYy aroMamMu MHUHUMalbHbl. Hekoropoe
C)KaTHe BEIIECTBA BO3MOKHO M3-32 ITHX HEOOJBIINX 3a30POB MEKIY
aTOMaMH, a TakkKe H3-3a COJEp)KaIllMXCsi B HEM aTOMOB Ta3o0B,
UMEIOIINX 3HAYUTEIbHYIO aCHMMETpUIo (puc.4).

Paznom TBEpHOro Tenma MPOXOAUT MO OOJACTAM C OOIBIIUM
COJIep’)KaHMEM pAaCTBOPEHHBIX B HEM pa3IUYHBIX MpuMeceil u
MOBEPXHOCTh pa3jioMa u3-3a OOJBIIMX CHJI MPUTSHKEHHUS MTHOBEHHO
oOnemuiseTcss MOJIeKyJlaMH Bo3ayXxa. M eciiu ClIOXUTh pa3ioMaHHbIE
4acTH BMECTE, TO U3-3a MPOCIONKHA MOJIEKYN BO3JlyXa IIEJIOT0 KycKa
MOJTYYUTh YK€ HE YAACTCS.
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[IpwioxuB odeHb OONBIIOE MABICHHE K KyCKaM MOXKHO
BBIIaBUTH OOJIBIIMHCTBO MOJIEKYJ BO3/AyXa M3 pa3jioMa M KYCKH,
HENOCPEACTBEHHO  COMPUKOCHYBIIUCh, COEAMHSTCS. ITO, TakK
Ha3bIBacMasi, CBapKa JaBJIEHUEM, KOTOpas CHJIbHO OOJerdyaercs B
BakyyMme. IMEHHO u3-3a TOTO, YTO B BaKyyMe CBapUJIMCh IIapHUPHI
JFOKa KOCMUYECKOT0 KOpabJIs, P BBIXOJIE B OTKPBITHI KOCMOC 9YTh
OBLIO HE TOru0 KOCMOHABT JICOHOB.

2) Amomwbl dcuokocmeil umerwm HECKOIbKO 0OO0abULyIO
acummempuio, yem amombvl meépovix mei, U pacnoiazarmcs c
HECKOJIbKO 00bMUMU 3A30PaAMU, ROINOMY UMEIOM 803MOHCHOCHD
J1€2KO CKOJIb3UNb OMHOCUMENbHO OpY2 Opy2a.

OTOl JNErKOCThIO CKOJIBKEHHsSI OOYCIIaBIIMBAETCS CBOWMCTBO
TEKYy4eCTH KHUAKOCTEH U OTCYTCTBUE B HUX TpeHus. B cuity Toro, uro
3a30pbl MEXAYy aTOMaMHU TOXE JOCTATOYHO MAJIbl, )KUJKOCTH TOXeE
MPAKTUYECKH HEC)KUMaeMbl. He3HauuTeNbHOE CKaTHe KUIKOCTEH TaK
K€ BO3MOJKHO JIMIITb M3-32 PACTBOPEHHBIX B HEM MOJIEKYJI Ta30B.

AcuMMeTpHsI TPaBUTAIMOHHBIX TOJIEH aTOMOB pPa3IMYHBIX
KHUJIKOCTEH TaK K€ MOXKET OUeHb CHJIbHO pa3inyarbes. Berecta co
CPaBHUTEIHHO HEOOJBIION PA3HOCTHIO ACUMMETPUI JIETKO BCTYMHAIOT
B "XHUMHUYECKHE" PEaKLMH JPYT C APYTrOM U JIETKO CMEIIHUBAIOTCH, a C
0OJIBIITION Pa3HOCTHIO, HAOOOPOT PACCIIAUBAIOTCA.

Pa3HocTh MOTEHIIMAN0B, BO3HUKAIOIIAS B PE3YJIbTaTe KOHTAKTa
MEXIY JKUJKOCTBIO U TBEPIBIM TENIOM, O0YCIOBJICHHAS Pa3HOCTHIO
ACUMMETpPUN TPAaBUTAIIMOHHBIX TMOJIGH HMX aTOMOB, IIO3BOJISET
CO3/1aBaTh "'XMMHUYECKHE" UCTOUHUKH NIEKTpUUIECKOro Toka. [lpnuém,
yeM OoJbIlleé Pa3HOCTh acCUMMETpHid, TeM Ooiee 3(h(deKTuBHBIC
UCTOYHUKU TOKa MosydaroTcs. Tak 4ro Jo0ble, TaKk Ha3bIBaeMbIE
XUMHYECKHE  peakluuu  UMEIT  (U3NYECKHE  MEXaHU3MBbI
B3auUMOJICUCTBHUI.

AcuMMeTpHeil TPaBUTAIIMOHHBIX TOJIEH Tak € AJIEMEHTAPHO
00BSICHAETCS] pACTBOPUMOCTD BeIIeCTB[I1.9].
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Kungkocth, wuMeromas TOpa3ao OONBIIYI0 ACHMMETPHUIO
IPaBUTALMOHHBIX TMOJIEH aTOMOB, OTAAET 3apsi/ibl aToMaM TBEPAOTO
TeNa, YBEIMUMBasg MX acuMMeTpuio. [Ipu 3ToM Cuibl MpUTSDKEHUS
MEXJIy aToMaMu TBEPAOrO Tejla YMEHbBINAIOTCS U OHO Jierde
pacnagaeTcs Ha OTAEIbHBIE aTOMBI (pacTtBopsieTcs). M yem Bblle
TeMreparypa (aCUMMETpUsl) KMJIKOCTH, TEM JIET4e pacTBOPSETCS B
Hel TBEPAOE TENO.

C razamu Bce IPOUCXOIUT HA000pOT. ['a3bl, MMeroIINe Topas3io
OOJNBIIYI0 AaCHMMETPHIO TPAaBUTALMOHHBIX TIONEH aTOMOB, YeM
KUJKOCTH, JIErdye pacTBOPSIOTCSA B XOJOIHOM BOJE, TaK Kak aTOMBI
ra3oB caMd OTHAIOT 3apslbl aTOMaM BOJbl, YMEHbIAs Pa3HOCTh
ACUMMETPUH, YTO MPUBOIUT K YBEIMUEHUIO CUJ IPUTSKEHUST MEXKIY
aTOMaM{ Ta3a W JKUAKOCTH. W mpu HarpeBaHUU >KUIKOCTH €€
ACUMMETpHsI, KaK ¥ aCHMMETPHSI Ta3a YMEHBIIIACTCS U PACTBOPCHHBIE
ra3bl HAYMHAIOT OYPHO BBIACISTHCS B aTMOCheEpy.

3) Amombt 2a306 umeom 0080J1bHO 3HAYUUMENbHYIO
acummempur)  2pasuUmMAayUOHHbLIX  NoJell (3HauumenvHuolil
u30bLIMOYHLIL  3aps0), 6 pe3yibmame KOMOPOU Meyucoy HUMU
npeobaaoarom cuibl OMmaaKueaHusl.

OTU cuiibl OTTAJKMBAaHUSA MEXIYy aTOMaMHU raza 3acTaBisIOT
ra3pl OECKOHEYHO paciupsThes. Ho mpu BHeENIHeM AaBlIEHUU Ta3bl
JIETKO CXKUMAIOTCS U KOTJ[a MEX]ly aTOMaMU ra3a Imo4THu He OCcTaéTcs
MOJIEBBIX ~ MPOMEXKYTKOB, Ta3 TMPEBPAIlaeTCs B  HCUOKOCHIb.
"Camockatue" Taza B CIEACTBHH, SKOOBI, TPaBUTAIMOHHOTO
MPUTSDKEHUST aTOMOB JIPYT K JAPYTY, SBISETCS TMOTHEHINeH JyIIbio,
KOTOPYIO ~ HECyT  JIoad ¢ yoormMu  OOBIBATEIbCKUMU
MpeJICTaBICHUSIMU O TIpHpojie rpaBuTanuu. [lagenue marepun camoit
Ha ce0s, KOTOpOE TMPEACTaBIseT COOOM, TaK Ha3bIBACMBIN
IPaBUTALMOHHBIN KOJUIATIC, 10 CYTH, PABHOCUJIHHO MOJHSATHIO CAMOTO
ceOst 3a BOJIOCHI.

Uem Oombllle aCUMMETPHUSI TPABUTALIMOHHBIX IOJIEH aTOMOB
ra3a, TeM MCHbINE T'a3 BECUT B IOJIE TATOTEHUS 3eMid. ATOMBI U
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MOJIEKYJIBl BOZOPOAA, HampuMep, OONagaroT OYeHb OOJIbIION
acUMMeTpuer, cimabo TPUTATHBAIOTCS 3eMJIel W T0ITOMY
BCTPEYAETCs TOJIKO Ha OU€Hb OOJIBIINX BBICOTAX.

Yem Oosblie acUMMETpHsI T'PaBUTALMOHHBIX IOJEH aToMoB
ra3a, TeM MEHbIIE ra3 BECUT B IOJI€ TATOTEHUs 3eMIM. ATOMBI U
MOJIEKYJIbl ~ BOJIOpOJA, HAmpuUMep, MMEIOT OuYeHb OOJIBIIYIO
ACMMMETPUIO U BCTPEYAIOTCS TOJIBKO Ha OU€Hb OOJIBIINX BBICOTAX.

Kak 0put0 mokazaHo BbilIe (pHc.2), TPABUTALMOHHBIE CHIIBI

TATOTEHUS OYEHB OBICTPO YOBIBAIOT C

HACTHOA

',\-".‘;i’_-'-‘ — YBEIHMYECHUEM paccTosaHus oT
e RN TATOTEIOMUX TEJI, IIO3TOMY CHIIBI

nputsbkeHuss CosiHla U 3eMJIM Ha
paccTosHUU 150 MUJUTHOHOB

TPARATALROHHOE

o KHJIOMCTPOB, HACTOJIbKO HUYTOKHBI,

Puc.5 9TO0 3eMIis, BO BpeMs JBIIKCHUS,

octaércs Ha  OpOUTE  TOJIBKO

Onarogaps 60J1HO6OMY 63AUMOOEIiCH U0 C TPABUTAIMOHHBIM TIOJIEM
Connua.

J171s1 TOTO 4TO OBI MOHATH MPUPOTY BOTHOBBIX B3aMMO/ICHCTBHH,

JIOCTAaTOYHO  paccMoTpeTh  "»ddext”, Tak  Ha3bIBAEMOTO,

2pasumayuonno20 aunzuposanusn (puc.S). OH 3aKIII0YAETCA B TOM,

. . . YTO YaCTHIA, IMPOJIETAIOIAS MHMO
TATOTEIOIIET0 O0OBEKTA, B PE3yiIbTaTe

@ ‘ BOJIHOBOT'O B3aHMO,Z[eI>iCTBPIH Cc €ro
/ i .\-A rpaBUTAlUOHHBIM I10JICM, U3MCHSACT
Abpvcuen acri s i CBOIO TPACKTOPUIO B CTOPOHY 3TOTO
Puc.6 00beKTa, co3maBas WILTIO3HIO

nputskeHus. [lomoousiM "3dexkToM” 00BsicHAECTCT U AU PaKIUS
YaCTHUII HA y3KUX LIESIX.

OOBbsIcHsIETCS ATO TEM, YTO BOJIHA, COMPOBOXKIAIONIAS YACTHILY,
CO CTOPOHBI OOJBIICH HAMPSKEHHOCTHU TMOJISI UCIBITHIBAECT OOJIbIIee
CONIPOTUBIIEHHE, YEM C NPOTUBOIIOJOKHOM, YTO H CO3MAET
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OTKJIOHSIOIIMKA MOMEHT, HM3MEHSIOIMIMN TPAcKTOPUIO YaCTULbBI B
CTOPOHY TATOTEIOLIEro 00bekTa. I deM BhIlIe CKOPOCTh YacTHI[ U
yeM OJKe UX TPACKTOPHS K TATOTEIOIIEeMY Tely, TeM CUIbHEee OHU
OTKJIOHSIOTCA (pHc.6). OnHako Oonbiye yU4€HBIE A0 CHUX IMOP HUKAK
HE MOTYT TOHSTh, KAKUM 00pa3oM CO3/1al0T UHTEPPEPECHITMOHHYIO
KApTUHKY YacTHUIbl, MPOJIETAIOIINE CKBO3b Yy3Kkue wmenu. UM u

HEBJIOMEK, qTOo qacTUlia,
conmesnse nysn | TIPOJICTAIOIIAS YEPE3 CEPEIUHY IIEIH,
HE  OTKIOHSETCS, a  4YacTHIIa,
MIPOJIETAIONIAS PSIOM C KpaeM IIeIH, B
pe3yibTaTe s dekra
TPaBUTAIIMOHHOTO JMH3UPOBAHUS,
Puc.7 OTKJIOHSIETCS B CTOPOHY 3TOro kpas. 1

MO3TOMY UM HIPHUIIIOCH N300pECTH HEKUIl XUTPOYMHBIH, HO yOoruit
OPUHIUI  KOPIYCKYJISPHO-BOJIHOBOTO JIyajn3Ma, 10 KOTOPOMY
YacTUIla MOXET MPEeBpaIlaThCs, MOJOOHO HKUHY M3 BOCTOYHOU
CKa3KH, TO B YaCTHILy, TO B BOJHY. [1o Toif mpuuMHE, YTO YaCTULIBI,
UMEIoIe OONBIIYI0 CKOPOCTh M BO30YXIaromue 0ojiee KOPOTKUE
BOJIHBI B T'PAaBUTALIMOHHOM IIOJIE€ IUIAHETHl OTKIIOHSIOTCS CHIIbHEE,
3aKaTHOE HEOO MMEeeT KpaCHOBATHIN OTTEHOK (puc.7).

[TonoGHBIM k€ 3P (HEKTOM T'PaBUTAIMOHHOTO JIMH3UPOBAHMS
o0BsICHSIETCS MPUTSHKEHNE

napajijiCJIbHbIX TOKOB, HPUTAXKCHUC
CyIOB Ha MapalIeNbHBIX Kypcax, a
TaKXKeE YMCHBIICHUC JaBJICHUSA
JKUAKOCTHU HJIM ra3a npu YBCIMYCHUUA
CKOPOCTH JIBIKCHHSI B Y3KOM CEUCHHUU
X TpyOBI, a TaKXke aBTO(POKYCHpPOBKa
Puc.8 Jyda na3epa 60NbIION MOIIHOCTH.
AHaJIOTUYHAS CUTYyallWsl HA0IOJaeTCs U TIPU IBM)KCHUH TUTAHET

no opoutam. [Tpu nBMKEHNU IO OpOUTE, TUIAHETHI BO30YKIAIOT BOJIHY
B T'PaBUTALIMOHHOM I10JI€ 3BE3/1bl U PA3HOCTh CKOPOCTEH 3TOW BOJIHBI,
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B O0JacTsIX C pa3iMyHOM HANPsDKEHHOCTBIO TONSA, HW3MEHSET
TPACKTOPHUIO IUIAHEThl B CTOPOHY OOJBIIEH TUIOTHOCTH IOJIA,
yaepkuBas e€ Ha opouTe (puc.8), 1 OTHOBPEMEHHO PHUAAET TIaHETE
HEKOTOPbIY BpAIIAIOIIUA MOMEHT.

Cuitbl nputskenus JIyHbl, HanpuMmep, Ha TaKOM PacCTOSTHUU
HACTOJIBKO HHMYTOXHBI, YTO HE TOJIBKO HE MOTYT J1e(hOpMHpOBATH
3eMHYIO KOPY WJTU yJIepKaTh €€ Ha OpOuTe, KaK CUUTAIOT YUEHBIE, HO
JlaykKe HU B MaJICMIIEN CTENICHH, HE BIUAIOT Ha HAlll Bec. Ecim cuiibl
nputsokeHus JIyHbl ObUTH OB CHOCOOHBI TOTHUMATh MIJIJTMOHBI TOHH
BOJbl B OKE€aHE, TO B3BECUBLIMCh Ha IMPYKHHHBIX BECaX BO BpeMs
MPWJINBA U OTJIMBA, MBI ObI 3aMETHIIN CYIIECTBEHHYIO Pa3HUILY B BECe
HalIero Tena. ..

B peanbpHOCTH, MPAaKTMYECKHM HEBECOMAsl B MOJIE€ TATOTEHUS
Conaia 3emiist MPOCTO MOKAYUBASTCS Ha OPOUTE TPAaBUTAIIMOHHBIMU
BOJIHAMHA OT JBWXKeHHs JIyHBI W 93TO MOXHO HaOII0IATh
HEBOOPYKEHHBIM TJIa30M [0 OKEaHCKUM mnpuiuBaM. OKeaHbl
pearupyroT Ha packauyMBaHUE 3e€MJIU U €€ CYyTOUYHOE BpalleHue, Kak
BOJIa B Ta3UKE MPU €T0 MOKaYMBaHUU.

DTO MPEKPACHO COIJIACYETCSl ¢ HACTOSIIEH TEOpUEH, TaK Kak
MIPUIMBHBIE BOJHBI B PA3HBIX OKEAHAX Pa3JIMYHBI 10 BEIUYMHE U HE
coBnmanarT ¢ ABwkeHueM JlyHbl. Cuibl nputTsskenuss ConHua Ha
TaKUX PACCTOSIHUSAX JI0 IJIAHET HACTOJIBKO HUYTOKHBI, YTO 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 JBWXKEHUS COCEIHUX IUJJAHET M HSTO BBIpaXKaeTcs B
HE3HAYUTENbHBIX KOJIEOaHUSIX UX CKOPOCTH U HANPABIIEHUS, KOTOPbIE
HaspiBatoTcs JuOpauusmu. CoslHLIE Tak K€  pacKayMBaeTcs
rPABUTAMOHHBIMHM BOJIHAMM OT JIBM>KECHMS IUUIAHET U B €r0 KUAKON
000JI04KE MPOUCXOAAT aHATIOTMYHBIE TPUIINBHBIC SIBICHHUS.

OObIBaTeNbCKUE  TPEICTABICHHUS ~ MHUPOBOTO  HAyYHOTO
coo0ImecTsa O MPHUPOJAE TPaBUTAIMH TPHUBETU K HU300pPETCHUIO
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a0bCypIHOTO TOHSTHS TPABUTAIMOHHOTO KOJUIANCa, KaK MajeHHs
MaTepuu caMoil Ha cebsi, MO CYTH, YTBEPHKIAIOLIEro BO3MOXKHOCTh
MOJIHATHUS CaMOro ce0sl 3a BOJIOCHI.

[IpaBna 5TO HE OYEHH-TO NOMOINIO YYEHBIM B IO3HAHUU
IIPUPOJIBI U OHU YK€ OoJiee CTa JIET UIYT I'PaBUTAL[MOHHBIE BOJIHBI, HE
MOJI03peBasi, YTO YEIIOBEYECTBO YK€ JIaBHO IIOJIb3YeTCS STUMHU
IPaBUTALMOHHBIMU BOJTHAMH IS PATUOCBsI3U. TOBKO Ha3bIBast UX HE
IPaBUTALMOHHBIMH, & SJICKTPOMATHUTHBIMH.

KoHcTaTupys BelllieckazaHHOE, YTOUHUM OCHOBHBIC TEPMUHBI.

"Mamepusa, smo 6ece, umo cyuiecmeyem He3A6UCUMO OMm
Hawiez2o coznanusa''.

Martepusi, 3T0 Oe3HauanbHas 1 OECKOHEYHAs BCEICHHASI.

"Mamepua umeem uacmuyHoe CmMpOEHUE 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.
3apsia nposiBisieTcs B BUJE MOJIS.

""ITone, 3mo nocpedHuK npu 63aumMo0eiicmeuaxX MamepudaibHbix

men''.

[Tone - mOTEHIMATBHO, IMOATOMY OMHUCaTh €ro B paMKax
€BKIIMJIOBOM T€OMETPUN TPUHIIUITAATIHFHO HEBO3MOXKHO.

[Toste ob6namaeT cBOWCTBOM YIPYTOCTH, IIOATOMY B HEM MOTYT
BO3HUKATh U PACTIPOCTPAHSTHCS YIPYTHU€ BOJIHBI CKATHUSI.

"Bonna, 9Imo  MmexaHuzm  63AUMOOCUCHMEUA  MENHCOY
MmamepuanvhHeimu meaamu''.

"Inepzus, Imo ceoiicmeo mamepuu cosepuiams paoomy''.
A TO3TOMY HUKAaKOH XMMHUYECKOH, OMOJIOTMYECKONM M KaKou-1ubo
JIpPYroy DHEPruu HE CYLIECTBYET.

27



Anexcandp BECEAOB

"Henponuyaemocms, 3mo  C60licmeo, UcCKIouawouiee
603MOMCHOCHb CYUWLECME0BAHUA MAMEPUATLHBIX 00bEKmM 08 Opy2 6
opyze''.

CBOWMCTBOM HENPOHUIIAEMOCTH MAaTepUU OOBICHSIETCS €&
HEC)KMMAEMOCTh U NPOTSHKEHHOCTh. (C)KMMaeMoCTh  BellecTBa
OoOyCIIOBJICHA  IJIMIIb  YIOPYTOCTBIO  DJCKTPUUECKUX  TOJICH,
OKPYKAIOIIMX aTOMBI U3 KOTOPBIX 3TO BEIIECTBO COCTOUT.

"leusicenue, 3mo uzmenenue cOCmoAHUA mamepuu''.

JIBuKeHHE — 3TO HE MPUYHMHA, a CIEACTBHE CYIIECTBOBAHUS
MaTepuu, 00yCIOBIIEHHOE €€ CBOMCTBAMH.

OTO HE XAOTHYECKOE METaHHE M3 CTOPOHBI B CTOPOHY, Kak
YTBEPKAAIOT TICEBJAOHAYYHBIE MOJEKYJISIPHO-KHUHETUYECKass TeopHs
WIM Teopus CTPYH, a OJHOHANPABIEHHBIM MpPOILECC H3MEHEHUS
COCTOSIHUSI MAaT€PHH — CUHMIES.

"Cuna, 3mo oOeiicmeue na mamepuaibHoe meno pa3HoCmu
2PasUMAYUOHHBIX UIU IIEKMPUYECKUX NOMEHUUAN08" "

Hukakux cun Jlopenna, Kopuonuca, ApxuMena uiam KOro-to
emé, B IpUpOJE HE CYIIECTBYET, BCE CHIIBI UMEIOT OJHY U TY K€ U
€AUHCTBEHHYIO  MPUPOJY, Pa3HOCTh  TIPABUTALMOHHBIX  WIIHU
ANEKTPUUYECKUX TTOTEHINAIIOB.

"Bec, 3mo cuna npumsaixicenus, 00ycioeienHas pazHocmsio
2PasuUmMayUOHHBIX NOMEHUUAL08 6 NOJIe mAzomelouie2o mena''.
Wnm monoxeHneM Tena B rpaBUTAIIMOHHOM I10JI€ APYTOTO Tena.

Onupasicb Ha  BBIIIEHEPEUYHCICHHBIE  (QYyHIaMEHTAIbHBIC
CBOWCTBA MaTEPHH, MO>KHO HE TOJIBKO OOBSCHHUTD JIIOOBIE (PU3NYECKHE
SIBIICHUS B TIPUPOJIC, HO JaKe MPEICKa3aTh U COIMAIILHBIC.

Hy a Tenepp monmpoOyem pa3o0paThCsi B TOM, YTO K€ TaKOe
aQHTUTpaBUTAIMS, O KOTOPOM Tak JIOOAT paccykaaTh mepen
00BIBaTEILCKON ayTMTOPHEH, HEKOTOpbIe YuéHbIe. Kak n3BecTHO, mpH
TpaBUTALIMU TeJla BCEr/la MPUTIATUBAIOTCA APYT K IPYTY.

[TpocTeie ToruyecKkre pa3MbIILICHUS IPUBOIAT K BEIBOTY, YTO
MOJ1 aHTUTPABUTAIMEH MTOIPa3yMeBaCTCsl OTTAIKHBAHHE.
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B xone nanpHEHIHMX pa3MbIIUICHUH Mbl HEU30€KHO MONMEM,
YTO Ta3bl, C UX CTpPeMJIEHHEM OECKOHEYHO pacIIUpAThCA H3-3a
OOJBIION acCHMMMETPUM TPaBUTAIMOHHBIX TMOJEH MX AaTOMOB,
MIOCTOSIHHO HaXOJATCS B COCTOSIHUM aHTUrpaBUTanuu. To ecTh uX
aTOMBI M3-32 CHJI OTTAJIKUBAHMS CTPEMSTCS Pa3jeTEThCS B pa3HbIC
CTOPOHBI.

W 1yt yx camble cooOpa3uTeNbHbIE MOTYT CAENATh JJs cels
COBEpPILEHHO OIIEIOMIIAIONIEE OTKPBITUE, YTO JIIOOBIE JBUTATENH,
CO3/IaHHBIC YEJIOBEKOM, 3TO JBUTAaTelIM paboTarolue, 1Mo CyTH, Ha
AHTUTPABUTALUU.

PeakTuBHEBIA ABUraTeilb, dTO HE YTO HHOE, KAaK OOBIYHBIN
AHTUTPABUTALMOHHBIA JBUraTeiab. PeakTHUBHBIE CaMOJIETHI, PAKETHI-
HOCHUTEJIH CITyTHHKOB, J1a U1 OOBIYHBbIE HOBOTOJHUE (eiiepBepKH, Bce
OHM aHTUTPABUTALMOHHBIE.

Ha anturpaButanmu paboTaroT Jake aBTOMOOWIIbHBIC
JBUTaTEIN BHYTPEHHETO CrOpaHUSI.

Bens B xamepe cropanust 1000ro ABHraTensi, B pe3yibTaTe
COEIMHEHUS YIJIEBOAOPOJOB C KHCIOPOAOM, NPOMCXOAUT CHUHTE3
YIJEKUCIIOrO Ta3a, KOTOPBIM pacIIMpsAsCh HW3-32 OTTAJIKWBAHUS
(aHTHTpaBUTAIIMKM) €r0 MOJEKYJ1 JpPYr OT Jpyra, ¢ OOJBIION
CKOPOCTBIO BBITEKAET Y€pe3 COIUIO U TOJIKAET, B ITOJIHOM COTJIACUU C
3aKOHOM COXpaHEeHHsI UMITyJIbCca, CaMOJIET, pakeTy, 3apsan deliepBepka
WIM NTOPLIEHB B IPOTUBOIIOJIOKHOM HalpaBICHUH.

OxkasbIBaeTcs, 4EJIOBEUECTBO YXKE JIABHBIM-JIABHO HCIOJb3YET
AQHTUTPABUTALMIO B CBOMX HU3MEHHBIX U KOPBICTHBIX LENSX, a BOT
TEOPETUKH JI0 CHX IO ITOTr0 KaK-TO HE COOOpa3mIIu.

Hy, npsimo kak repoit komeauu Monbepa, KOTOPbIM JaXKe U HE
JIOTaJIbIBAJICS, YTO BCIO KU3Hb TOBOPHII ITPO301. . .
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4. OB 3JIEKTPUYECKOM TOKE H
JIEKTPOMATHUTHOI UHAYKIMU

Cpenu TBEPABIX TEJ CYHIECTBYIOT BELIECTBA, ATOMBI KOTOPHIX B
TBEPJIOM arperaTHOM COCTOSIHUU HUMEIOT OCOOCHHYIO BHYTPEHHIOIO

CTPYKTYpY, BeCbMa CIHEIU(PHIECKOE

.z @ PacIoIOKEHUE 3apsSHKEHHBIX
°° 3JICMEHTAPHBIX YACTHII, 00Pa3yIOIIHX

N °° P arom.  IlpexncraBuTensamu  OTOM
(] IPYIIBl  3JEMEHTOB, Ha3bIBAEMBIX
peppomaznemuxamu, SIBJISIFOTCS

atom dpeppomarHeTuka METaJLIBI - JKEJIe30, KOOAJIBT U HUKEITh
Puc.9 (puc.9), y KOTOpBIX B  CHIY

0COOCHHOCTEH BHYTPCHHETO CTPOCHHMS, DJIEKTPUYECKHE IO HX
aTOMOB JIMHCWHO CMEIIEHbI OTHOCHTENILHO JIPYr JApyra W MpPOCTOM
MAarHuT SIBJISIETCST OOBITHBIM 3JIEKTPUUECKHUM JUTIONEM. DTO IUHEHHOE

S cMewienue  DJEKTPUYECKUX  TIOJICH
st el sl aToMa OTHOCHTEIBHO JIpyr JApyra

=]

noTeHunan

MOXXHO Ha3BaTb nepexkocom

o
o

FpaBI/ITaI_[I/IOHHOI‘O T10JI41.
Ilepexoc zpasumayuonnoz2o
"R | MOA — DTO U €CTh TO, YTO B (hU3HKE

da,

0 ~ paccroanue

Puc.10a

OIIMOOYHO HA3bIBACTCS MACHUHIHBIM

noaem. llpuponma, Kak Mbl BHINM,
BIIOJTHE OOXOMWUTCS CaMbIMAU MHUHHUMAQJIBHBIMH M MPOCTBIMH
CpeJICTBAMMU.

B cuMMeTpuYHOM TpaBHTAlMOHHOM TMOJN€ JI0OOTO Tena,
MOTCHITMAN JIFOOOM TOYKHM, KaK B II0JIC IOJIOKHTCIBHBIX, TaK M
OTPULIATENIBHBIX ~ 3apsAJ0B,  OJMHAKOB,  IO3TOMY  Pa3HOCTh
AIIEKTPUYIECKUX TOTEHIIMAIIOB B JIOOOW TOYKE TAaKOro TOJS paBHA
HYJIIO.

Mpumeuanne! Hmenno nepekocvt zpasumayuoOHHBLIX ROAEH
36eHbes OTUHHBIX op2anuyecKux moaekyn pezunst, /IHK u mnozux opyzux
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6bICOKOMOJIEKYIAPHBIX coe()unenuﬁ, ABAIOMCA npulmnoﬁ ceopauueanus
ux 6 cnupaiu, Komopsle u npu()atom amum eeuiecmeam ceolicmea
ynpyzocmu.

B acummempuunom rpaBUTAIIMOHHOM I0OJIE€ B KaXXIOW €ro
TOYKE  CYIIECTBYET  HEKOTOpas  pPa3HOCTh  DIEKTPUYECKHX
MOTEHIIMAJIOB, KOTOpasi IPUBOIUT K CMEIICHUIO 3apsA0B B MPOOHOM
TeJIe WITH K TIOJISIPU3AIIH, KOTOpasi IPH NIepeMeNieHIHH IIPOOHOTO Tema
ocTaéTcsl HEM3MEHHOUW. DTO Toka3aHo Ha rpaduke (puc.10a). Ilpu
IBIDKEHUM  TPOOHOrOo  Tena B

KPHBLIE YGbIBAHWS 3MEKTPUUSCIMX

b nEPeKoueHHOM TpaBUTALIUOHHOM

notexywan £
T

oJie (macnumnom), Pa3HOCTh

= da_>dq,

QJICKTPUYCCKUX INOTCHIMAJIOB oT
TOYKHM K TOYKE  HU3MCHIACTCA, B

R — pe3yiabTaTe 4Yero B HEM BO3HHUKAET

Puc.10b NBUKEHHE DJICKTPUUECKUX 3apsiioB
WJIA 3JIEKTPUYECKHUM TOK.

OT0 siBICHHUE B (PU3UKE HOCUT HA3BAHUE IJIEKMPOMAZHUMHOU
UuHOyKyuu v 1okazaHo Ha rpaduke (pucwlOb). DTo mo3BoaseT Tak

XKE JICTKO 00BACHUTH MPUHIHIT

= = - paboThI, TaK Ha3bIBAEMBIX,

AEHTROH

HaTon :E a

YHUIIOJIIDHBIX ~ TEHEepaTopoB  0e3
svpan IIPUBJICYCHUS JDKEHAY4YHOU TEOpHUH
OTHOCHUTEIIBHOCTH WM  KaKUX-TO
HecyuiecT Byrommx cui Jlopenna. To
00CTOSITENILCTBO, YTO MATHUTHOE T10JIC
PacA1 — 9TO MEPEKOIIEHHOE TPaBUTAIIMOHHOE

nosie, 0Opa30BaHHOE JIMHEHHO CMEMIEHHBIMH JJIEKTPUICCKUMU
MOJISIMH, JIETKO JOKAa3bIBAETCSl TPOCTHIM HKCIIEPUMEHTOM.

B onekTpoHHO-MyyeBOW — TpyOKe,  DIEKTPOHHBIH  Jyd
OTKJIOHSIETCSI 3JIEKTPOCTATUUECKUM I0JIEM IIJIOCKOTO KOHJIEHCATOpa,
OTTAJIKUBASACHh OT OTPULIATEIILHON U MPUTATUBASACH K MTOJIOXKUTEIBHOU
oOkmanke. OTo moKa3zaHO Ha pucyHke (puc.lla). Ecim xe
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OTKJIOHSIIOLIYIO CHUCTEMY BBIIIOJIHUTH MO cxeMe pucyHka (puc.11b),
MMUTHPOBAB MEPEKOC TPABUTAIMOHHOTO TIOJIS MEXKIY JIEKTPOIaMH,
TO TUIOCKOCTh OTKJIOHEHHSI JICKTPOHHOTO Jiyda OyJeT MoBEPHYTa Ha
90 rpaaycos.

To ecTh 3MEeKTPUUYECKUMH TIOJSMH JIBYX Tap 3JEKTPOJIOB MBI
co3maéM TEepeKOoC TPABHUTAIMOHHOTO TOJS WU, APYTUMHU CIIOBAMU
MarHUTHOE TIOJIE U AJICKTPOHHBIN JTyd, MPOXOMAS Yepe3 3Ty CUCTEMY
DIIEKTPOJIOB, OYJET OTKJIOHSATHCSA TaK ke, KaK B AJICKTPOMArHUTHOMN
OTKJIOHSIOILIEH CHUCTEME.

Tak kak dr00BIC dJEMEHTapHBIC YACTHI[BI COCTOST M3 OoJjee
MEJIKUX CyOdJIEMEHTAapHBIX YacTHIl, OHM TaK K€ 00J1amarT, Ju0o
acuMMeTpuel, 100 HeOOIBIIIUM TTEPEKOCOM IPABUTAIMOHHOTO TTOJI,
B pe3yJabTaTe KOTOPOTrO TpPH JBHKCHHHM B aCHMMETPHYHBIX
TPAaBUTALMOHHBIX TIONSX JIPYIUX OOBEKTOB, OHU MPHBOJATCS BO
BpallleHHe, KOTOPOE TPAKTYETCSI COBPEMEHHON HAYKOW KaK CHUH.

JIUmonpHBIMA ~~ MOMEHTaMHU B OCHOBHOM, Kak IPaBUIIO
00J1a1al0T COCTaBHBIC YACTHUIIbI, KOTOPBIC TPU CTOJIKHOBEHHH JIETKO
packaiblBalOTCS Ha COCTABHBIE YACTH. JJIEMEHTAPHBIC YaCTHUIIBI,
COCTOAIINE U3 00JIee MEITKUX CYOB3JIEMEHTIIPHBIX YaCTHIl PACKOJIOTh
HEBO3MOJKHO, TaK KaK y YeJIOBEUECTBA
IIOKA HET TaKuX  HCTOYHUKOB

MOIIHOCTU. OJJEKTPOH, IO BCeH
BUIUMOCTH, qacTula COCTaBHas“,
HOTOMy qTo HpI/I CTOJIKHOBCHHUU C

MHUIICHBIO M3 TSKCIBIX MCTAJIJIOB, OH

Puc.12 pakanpiBaeTCcss Ha Ooyiee  MeEIKHe
AJIEMEHTApPHBIE YaCTUIBI, WMEIONIME BBICOKYIO IPOHHUKAIOIIYIO
CIOCOOHOCTB. DTO PEHTTEHOBCKHUE JTyUH.

Kak mumyt B yueOHMKAX (U3HMKHU, JIEKTPUUECKHH TOK — 3TO
MOTOK 3apsDKEHHBIX YaCTHII — AIEKTPOHOB. HOo OrpoMHOE KOTMYECTBO
AIIEKTPOHOB, MABIDKYLIMXCA B TPOBOJHHMKE, NPEACTaBIsIET COOOH
MHOXCCTBO MapalJICJIbHBIX TOKOB, KOTOPBIC 110 3aKOHY IMPUTAKCHUA
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napajuieTbHBIX TOKOB OYAYyT CTSITUBAaThCA B TOHKHN IIHYD,
MPOXOSIINNA MO LIEHTPY MPOBOAHMKA.

B »TOoM ciydyae HHMKAakoro 3JEKTPUYECKOTO IMOJIsl BOKPYT
MIPOBOJHMKA HAOIIOJAThCS HE JOKHO, TaK KaK OHO B CHJy 3aKOHA
00paTHBIX KYOOB 0Y€HB OBICTPO YOBIBAET C PACCTOSTHUEM U K TOMY K€
OYEHb CHUJIBHO SKPAHUPYETCS] aTOMaMU MPOBOJHUKA, OKPYKAIOIUMHU
TOKONPOBOAALIMHI "IIHYp".

MexaHu3M CTSATMBAaHMA JBWXKYyLUXCs 3apsnoB  (puc.12)
OOYCIIOBJICH WX BOJIHOBBIMHU B3aUMOJICHCTBUSMHU WIIH Pa3HOCTHIO
CKOPOCTEHl BOJIHBI, KOTOpas 3aBUCUT OT HANpsKEHHOCTU WIU
"IJIOTHOCTU" TPABUTALIMOHHOTO TOJISI B KOTOPOM JBUKETCS 3apsil.

dokycupoBKa 3JeKTpoHHOTO Jy4a B DJIT 00ycioBieHa auib
T€M, UYTO Ha (OKYCHUPYIOUMI 5SIEKTPOJ NONAETCs BBICOKOE
HaIpsKEHUE, YBEJIIMYMBAIOIIEE CKOPOCTh AIEKTPOHOB.

B peanvnocmu, snexmpuyeckuit mok npeocmaenaem coooii
06a 6CMPEUHBIX NOMOKA 3aPA006 PA3HO20 3HAKA, OGUICYUUXCA C
YCKOpeHuem, Ka)3covlil u3 KOmopwvix, 6 CUy 3aKOHA NPUMAINCEHUA
napanienvHplX MoK0o8, CMPEMUMCA 3aAHAMb MECMO 6 UeHmpe
npo6oOHUKA.

Ho Tak kak camu 3apshkeHHbIE YacCTHIbl MaT€pUAIbHBI U
HENPOHUIAEMBI, a MTOJI PAa3HbIX 3apsiI0B HA0OOPOT MPOHUIIAEMBI IPYT
JUIsL Ipyra, TO WX BCTPEYHBIE MOTOKH 3aKPYyUHMBAIOTCS CIIHPANIbIO
BOKPYT ApYyr apyra. B aTom ciydae 3akpydeHHbIE MOTOKHU 3apsi0B B
cnupansx OyayT CTPEeMHTbCS K TMOBEPXHOCTH MPOBOJHHKA, YTO U
MOATBEPKIAETCS ONMBITOM. M B 3TOM e cllydae BOKPYT IPOBOIHUKA C
TOKOM TIOSIBUTCSI HepeKOC TPABUTAIMOHHOTO TMOJs (MazHummnoe
nosne), KOTOPbIA MOKHO OOHAPYKUTh C TIOMOIIBIO CTPEJIKK KOMITAca.

[Ipu mepemeHe HampaBieHHUS TOKa, HalpaBJIeHHE IepeKoca
U3MEHUTHCS U MAarHUTHAasl CTpeKa OTKJIOHUTCS B JIPYTyIO CTOPOHY.
[Ipy NpoOXOXAEHUM IO MPOBOJHUKY IMEPEMEHHOTO TOKA, MOTOKH
3apsiIOB  MEHSIOT HallpaBiI€HUE [BJKEHHS W, COOTBETCTBEHHO,
MEHSETCSI HampaBJeHUE BpallCHUs CIOHUpajed, 4YTO MPUBOJUT K
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OBICTPBIM H3MEHEHHSIM TEPEeKoca TPABUTAIMOHHOTO IIOJISI BOKPYT
MPOBOJHMKA W PACOPOCTPAHCHUIO OTUX HW3MEHEHUHM B BHIE
TPaBUTAIMOHHBIX  BOJIH, KOTOpble B  (U3UKE  HA3BIBAOTCS
IJIEKMPOMAZHUMHBIMU VTV PAOUOBOJITHAMU.

OTW TpaBUTALMOHHBIE BOJHBI BOKPYr MPOBOJHUKA C
MEPEMEHHBIM  JJIEKTPUYECKUM  TOKOM, HUMEIOT CepruUIecKyro
qUarpaMMmy HamnpaBlIEHHOCTH M OCJIAa0EBAIOT C PACCTOSHUEM 10
3aKOHY OOpaTHBIX KBAJApPATOB.

[pumeuanne! Cywecmeoganue 8CmpeuHbIX NOMOKOE 3aPsA006
00yCNo6eHo mem, Ymo 6 Mamepuanax 00bIYHBIX NPOBOOHUKOB 6Ce20a

npucymcmeyem He3HauumesnpHoe Koluuecmeo yacmuy c
P RONONHCUMENbHOU acummempuei
P PP | cpasumayuonnvix  noneii -
2rmmy dP(#)=P,-P, 74 U
S| dP=FPs | nosumponos. Inexmponvi u
3
Pt L | nosumponwl, npumsazueasce opyz
ol—L — .
! K Opy2y, obpasyom HeiimpavHble
|
! " yacmuywl, KOMOPvlEe HAXOOAMCA 6
— MENCAMOMHOM  HPOCHMPAHCHIGE
Puc.13 eewgecmea. Kozoa  paznocmo

NOMEHYUANI08 6HEUWHEZ0 UCHIOYHUKA ITIEKMPUYECKO20 MOKA pa3pbleéaem
Ux, OH HauuHarom oguzamocsa 6 RpPOMUBONOJIONHCHBIX HANPABGIIEHUAX,
c030a6as ecmpeunvle NOMOKU 3aPs008.

C oTOol TOYKM 3peHus MonpoOyeM OOBICHUTH MEXaHHU3M
BO3HMKHOBEHUS TOKa caMOMHAyKIMU. Koryia k KoHIIaM MpOBOJHUKA
(puc.13) npunoXkeHo HaIpsDKEHHWE, B HEM HA4YMHAETCS JBUKCHHE

3apsAa0B.  OJEKTPOHbI  JBMXKYTCA 1O  HANpaBIEHUIO K
[IOJIOKUTEIIBHOMY  IIOJIOCY  MCTOYHMKA, IO3UTPOHBI — K
OTPULIATEIIEHOMY.

Tak kak MOTOK MO3UTPOHOB, B CBSI3M C OTPHULATEIBHOMN
acMMMeETpHEH BEIIeCTBa HAIIIETO MUPA, HUYTOXHO MaJI ¥ JIMIIIb CJIETKA
YMEHBIIAET Pa3HOCTh AJICKTPOHHBIX IMOTEHIIMAJIOB, TO MBI Oyaem
paCCManI/IBaTL TOJIBKO ABUXXCHHUC BHGKTpOHOB. n XOTA
H€3Ha‘{HT€HBHBII>'I IIOTOK HOBI/ITpOHOB SIBJIACTCA HpI/I‘II/IHOI\/'I
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3aKpy4rMBaHUsS MOTOKOB 3aps/I0B B CHHUPalb, JUIsl HAC 3TO MOKa HE
MMeEET 3HAYCHHUS.

DNEKTPOH, JBUTASICh K MOJIOKUTEIBHOMY IOJIFOCY UCTOYHHKA
TOKa, HENPEPBIBHO YBEIUYMBAET CBOKO CKOPOCTh M3-3a MOCTOSHHO
YBEIMYMBAIOLLEHCS, COTTIACHO 3aKOHY KyoHa, CHIIbI IPUTSHKEHMUS.

N3-3a  3TOM  pasHULBl CKOPOCTEHM  JJIEKTPOHOB  Ha
MPOTHUBOIIOJIOKHBIX KOHIIAX MPOBOJHUKA, BO3HUKAET PAa3HOCTh X
KOHILIGHTpauuid uian pa3HocTh noreHuuanoB dP.=P2 —Pi1. U3 neé
BBIUUTAETCSI PAa3HOCTh IOTEHLHUANIOB, CO3/aBacMasi BCTPEUYHBIM
OBUKeHUEM NO3UTPOHOB dP)=P3-P1. Pesynprupyromas pasHOCTbh
noTeHIManoB onpeaensercs (Gopmynoi dP=P2-Ps.

[Ipy OTKIIOYEHWHM HCTOYHHUKA TOKA, IMOJ ACHCTBHEM 3TOU
pazHocth  moTeHuuasoB dP, 5JIeKTpOHBI, HAKONMUBIIHMECS B
OTPULIATEIbBHOM KOHLIE MPOBOJHHUKA MPOJOJDKAIOT JBHKEHHE K
MOJIOKUTEIPHOMY KOHIy M IO HWHEpPUWU HAKAIUIMBAIOTCA B HEM,
co3maBasl yXe HECKOJIbKO MEHBIIYI0O O00paTHYH  pasHOCTh
MOTEHI[MAJIOB.

B pesymbraTe geiicTBusi 3TOM  OOpaTHOW  pa3HOCTH
MOTEHLIMAJOB, JJIGKTPOHBI HAYMHAIOT JBHUTaThCi B 0OOpaTHOM
HalpaBJI€HUM U 1mporecc moBropsercs. [lociae HeCKOIbKUX
3aTyXalluX KojJeOaHuW, 3aBUCALUIMX OT JUIMHBI IPOBOJHHKA,
KOHIIGHTpalUs 3JIEKTPOHOB BBIPABHUBAETCS M TOK IPEKpaIlaeTcs.
DTOT TOK B 3JIEKTPOJIMHAMUKE U HA3bIBAETCA TOKOM CaMOMHAYKIUH.

Ecnu psimoM ¢ MpOBOJAHUKOM TOMECTUTH (DeppOMAarHUTHBIN
MaTepuan, TO TepHoj KoyieOaHWil yBETWYHMTCS H3-3a TOTEpPh Ha
NEPECTPONKY CTPYKTYpP €ro aTOMOB.

OTcro1a MOXKHO clienaTh BBIBOJ, YTO MPHU MPEKPALIEHUH TOKA,
JeKTpUYECKUE KoJeOaHNs BO3HUKAIOT HE M3-32 U3MEHEHHS] HEKOETro
MU(UYECKOTO MAarHUTHOTO TOJIs, a 10 COBEPUICHHO APYTroil IpUYnuHe
M 4YTO 3TO MAarHUTHOE II0JI€, HUKAKOI0 y4acTHs B IMpOIECCE HE
MPUHUMAET.
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A noImomy HUKAKOU I1eKMPOMAZHUMHOU CAMOUHOYKYUU,
MAK Jce KaK u camo2o MAZHUmMHOZ0 NOA He CYyulecmeyem.

Bricokoii KOHIIEHTpaluel 3JeKTPOHOB TaK K€ OOBSICHIETCS U
TOT (haKT, UYTO HUTh HAKAIMBAHU JAMIIOYKH YaCTO MEPETOPAET OKOJIO
OTOPHOIO 3JEKTPOAa ¢ KOTOPOTO B MOMEHT BKJIIOUEHUS MOCTYMAIOT
AIIEKTPOHBI, XOTSI JOJKHA OBl TIEperopaTh MOCPEIUHE, TAK AIEKTPOIBI
UTPAIOT POJIb TEIJIOOTBOIA.

IIpn KOHTaKTe BEIECTB (METAJUIOB) C PA3JIUYHON BETUYMHON
OTPUIATENIFHOM aCHMMETPUH TPABUTAIMOHHBIX TOJIEH aTOMOB,
MEXIy HHMMHM BO3HHUKAE€T HEKOTOpas pa3HOCTb JJIEKTPUUECKUX
MOTEHITMANIOB (MOTEeHIUAIbHbIN Oapbep (puc.14)). ITlostomy mpwu

m MPOXO0KICHUHU TOKA Yepe3 TaKOu

U KOHTaKT B OJIHOM HaIpaBJICHHH,
np)
7 _ | °Ta  pasHOCTh  IOTCHIHAJIOB

o CKJIaaAbIBACTCA C Pa3HOCTBIO

IIOTEHIMAJI0B UCTOYHUKA TOKA, a
B JIpyrOM JEHCTBYET IPOTUB

Katon Anop He€, TO NMPUBOJIUT K Pa3IMYHON

- BCIIMYMHC TOKa, IIPOTCKAIOIICTO
oBnacte ¢ Manoin obnacTe ¢ GoNbWoA
oTpHUaTENLHON oTpULaTeNbHON 4€pe3 KOHTAKT, 3aBUCALIYIO OT
acUMMEeTpHeHN (+) acuMmMeTPUen (=)
€ro HampaBJICHUA.
Puc.14
Hpyrumu CJIOBaMH,

KOHTAKTbI METAJJIOB C PA3JINYHOIN BETMYMHON aCHMMETPUHN 00J1a/1al0T
ca0bIMH  "BBINPSMHUTEIBHBIMI ~ CBOMCTBAMHM, 3aBUCSIIUMHU  OT
BEJIMYMHBI KOHTAKTHOW Pa3HOCTH MOTEHIUaN0B. KOHTaKThl C OYEHb
OOJBIION, TEXHOJOTHMYECKH CO3JIaHHOH, pPa3HOCTBIO AaCUMMETPH,
co3pamomue OONbIIyI0 KOHTAKTHYIO Ppa3HOCTh  IOTEHIMAIOB
(MoTeHIMANbHBIH  Oapbep), HA3BIBAIOTCA TMOJYIPOBOJHUKOBBIMU
JUOJAaMH, TOK 4epe3 KOTOpbIE B IpeAesiax 3TOro MOTEHUUATbHOTO
Oapbepa, MOXKET TeUb MMPAKTUYECKH TOJIBKO B OJHOM HalpaBlIeHUH.
[Tpy moAKIIOUEHNH UCTOYHUKA MUHYCOM K OOJIACTH C Majoi
OTPUIATENILHON cuMMeTpHuei (p), 0003HAUYEHHOW MallbiM 3HAKOM
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MHHYC(p), JIEKTPOHBI JIETKO IIPOHMKAIOT B HEE IO ACHUCTBUEM
HeOONbIIONH pa3sHOoCcTH TOTCHIUATOB Umin, MOTOMY YTO CHJIBI
OTTaJKMBaHUA cial0bl. VX MpOHMKHOBEHHE B 30HY KOHTAKTa el u
obJyierqaercss TeM, TO B 3TO BpeMs 3JIEKTPOHBI M3 00enX oOiacTei
YXOJAT B HAIIPaBJICHUU IOJOKUTEIBHOTO IMOJIKCAa UCTOYHUKA TOKA,
YMEHbBIIAsi UX aCUMMETPHIO.

[Ipy moAKIIOYEeHUHM UCTOYHHKA TOKA MHHYCOM K 00JacTu ¢
OONBIION  OTpUIIATENIBHON  acumMmeTpuedr  (n), 0003HAYCHHOU
OONBIIMM 3HAKOM MHHYCm), DJEKTPOHBI HCTOYHHKA HE MOTYT
IIPOHUKHYTh B HEE M3-32 CWJI OTTAJIKUBAHUA, U TOK, €CIIU Pa3HOCTb
noteHnuanoB He npesBblmaeT Uanp, B 3TOM HamnpaBICHUU 4YeEpe3
KOHTAaKT HE MPOXOJUT.

[IpruemM 4YacTh 3JEKTPOHOB, MPOCOYMBIIMXCS B KPaAWHIOKO
o0nmacTh 30HBI N, TOBBIMIAET ACUMMETPUI0O €€ aToMOB |
COOTBETCTBEHHO HampshkeHus npobosi. Takum o0pa3oM, HaNpsHKEHUE
po0OS 3aBUCUT OT IIUPUHBI 30HBI N. HeOombI1ast 4acTh 3JEKTPOHOB,
MPOHUKIINX 4Yepe3 30Hy N B 30HY P, CO3/aeT TOK yreuku. llpu
NPEBBIIICHNH OOpaTHOM BHEIIHEH pPa3HOCTbIO  MOTEHIMAJIOB
noTeHIManbHOro 6apbepa Unp, B CBsI3U ¢ OONBIION KOHIICHTPAIUEH
JJIEKTPOHOB B OOJACTH aHOJA, SIBIISIFOIIMXCS HOCUTENSIMHM TeIUia,
MIPOMCXOAUT TEIJIOBOW MPo0OoH [1y1.9] U BBIIPSMUTETLHBIE CBOMCTBA
KOHTaKkTa Tepstorca. Eciu aHonHas 001acTh KOHTAKTa yCTaHOBJIEHA
Ha TEIJIO0TBOJIE, MPOOOI HE MPUBOIUT K PA3PYIICHUIO KOHTAKTA U TO
MIOCJIE CHSTUS BHEIIHEW Pa3HOCTH MOTEHIMAJIOB, CBOMCTBA KOHTAKTA
BOCCTaHABIIMBAIOTCSI.

Ha rpaduke mokazaHo pacmnpeseneHne TMOTCHINAIOB U
CTAHOBUTCS MOHATHO, IOYEMY TAKON KOHTAKT IMPOBOJIUT TOK B OJJHOM
HalpaBJICHUH, T[OKAa3aHHOM CTPEJIKOM. 34eCh HampalirmBaeTcs
AHAJIOTUs C HAKJIIOHHOM IIOCKOCTBIO.

Ipumeuanue! Tak kak 6 npupooe Hem HUYE20 GUPMYATLHO20 WU

MHUMO20, 00bsACHeHUE yQEHblMM MEXAHUIMA NPOMEKAHUA MOKaA 4epes,
makou KoHnmaxkm, Hazvleaemblil n-p nepexodom Cc nomouibio
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Hecywiecmeylowux  "'0vlpoK'’,  coeepuienno  HecocmoamenvHo, U
AGNIAEHCA MAKOIL Jice UYUIbIO, KAK 2PASUMAUUOHHDBLI KOIANC WU KaK
603HUKHOBEHUE 6 6AK)YYME€ HEKUX 6UpmyajlbHblX HaACmuy uiu Keanmoe
anepeuu. Jloowvie e3aumooeiicmeusn 6 nPUPooe — INO 63auUMOoOCUCmeus He
MHUMDBLX, KAK 6 mamemamuKke uiu eupmyaibHblX, a4 CO6EpUIEHHO
PeaibHblX mMmamepuaibHblx 4acmuuy,.

Hcxons ru3 BBIIEU3IIOKEHHOTO, MOKHO CIIENIATh CIEIYIOLINMI
BBIBOJI: TPOBOJHUKH — OJTO BEIIECTBA HMEKOIIee HEOONIBITYIO
OTPULATEIIBHYIO aCHMMETPUIO T'PABUTALMOHHBIX MOJIEM aTOMOB, B
KOTOPBIX JJIEKTPOHBI MOTYT MEPEMEMIAThCS TMOJ  JEUCTBUEM
HEOOJIBIIION BHENIHEH pPa3HOCTH TMOTEHIIMAJIOB. A  HW30JSTOPHI,
Ha000poT, 00J1aAI0T OYCHB OOJBIIION OTPUIIATEIILHON aCUMMETPHEH,
MOATOMY JUISl TOTO YTOOBI AJIEKTPOHBI MOTJIM B HUX IEPEMEIaThCs,
HY)XHO TPUJIOKHTh K HUM OYCHb OOJBIIYI0 BHEIIHIOI Pa3HOCTh
MOTEHIIUAJIOB.

To ectp BOmpeku YTBEpk ACHUIO O(UIMAIBHONW HAyKH BCE
MPOUCXOAUT C TOYHOCTHIO HA0OOPOT, BEIMIECTBA C OOJBIINM
COAEP)KAHUEM DJJIEKTPOHOB — 3TO M30JATOPBl, & C MaJlbIM —
npoBogHUKU. Hamo 3ameTuTh, 4TO B JIOOOM BEIIECTBE HUKOTJA HE
ObIBacT CBOOOTHBIX AJIEKTPOHOB. OHM BCE BCET/Ia CBSI3aHBI C aTOMAMH.
CBoOOIHBIE DJEKTPOHBI, B OCHOBHOM, COJIEPXKAaTCI B TIOTOKE
COJIHEUYHOTO H3JIy4eHHS M B (U3MKE H3-3a OOJBIIOW CKOPOCTH
JBUKCHHSI, OHU OITO0YHO HA3BIBAIOTCS (JOTOHAMH.

I"azml, UMEIOITNE OYEHb 0O0JIBIIYIO ACUMMETPUIO
TPaBUTALMOHHBIX MTOJICH aTOMOB, COACPKAIIUX OOIBIIOE KOTUIECTBO
ANEKTPOHOB, €CTECTBEHHO SBISIIOTCS H3oJisiTopamu. [{ns  Toro,
YTOOBI AIEKTPOHBI MOTJIU JIBUTATHCS B Ta3€, OH JOJKEH OBITh CUIIBHO
pa3pekeH, 4TO MPUBOJIUT K YMEHBIICHHUIO KOHIICHTPAIMU JIEKTPOHOB
Wi oOImeld OTpUIATeIbHOW aCHUMMETPUM, YTO YBEIWYUBAET €0
3JIEKTPONPOBOTHOCTb.

Kuakoctd, MMEIOT ropa3o MEHBIIYI0 aCHMMMETPHUIO, YEeM
ra3pl, HO OOJbBIIYIO, YeM TBEPABIE Tella, MOITOMY MEXaHH3M

SJICKTPOIMPOBOAHOCTHU B HUX I'OPa310 CIOKHCC. OH CHIIbHO 3aBHCUT
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OT AaCUMMETPHUM AaTOMOB MJIM MOJIEKYJ CaMOW JKUJIKOCTH H
MaTepUaJIOB, U3 KOTOPBIX ClI€TIaHbl AIEKTPOIbI.

[Ipy mnorpyxeHuu, Hampumep, MeTaia B KUIKOCTb,
MMEIOIIHNX HEOOJBIIYI0 Pa3HOCTh ACHMMETPHI TPaBUTAIIMOHHBIX
MoJjed, MNPOUCXOAUT cienyromee. MoJeKylbl >KUIKOCTH, HMeEs
ropa3ao OOJBIIYI0 aCHMMETPHIO TPaBUTAIIMOHHBIX MOJIEH OTIAIOT
JUIIHKAE DJIEKTPOHBI aromaM Metajula. B pesynerare 4ero
acCUMMETpUs rpaBUTALMOHHBIX nojeu aTOMOB MeTaiia

SOpAIoEAHME
FAGTHHTHOINS
MGrA Ren e

YBEIUYUBACTCS, CHUTBI
NPUTSDKEHUST ~ MEXIYy  HUMHU
YMEHBIIAIOTCS U OHU HAUYHWHAIOT
OTPBIBATHCS OT OCHOBHOM MaccChl
U TPOHUKaTh B BoXdy. To €cTh

MCTAJIJI HAYUHACT pAaCTBOPATHCA

B XHIAKOCTH W HUHTCHCHUBHOCTH

3TOrO Tpolecca OyIeT 3aBUCETh
OT pPAa3HOCTH HX AaCHUMMETPUU
Ecnu B3sTH BeliecTBa ¢ OYeHb OOJBIION pa3HUIIEH aCHMMETPHUH, TO
MPOLIECC pACTBOPEHUS OYJET OUEHb UHTEHCUBHBIM.

I[Ipy 5TOM MBI MOJYYUM MPOCTEUIINNA TaTbBAHUYECKHI
3JIEMEHT, TJI€ TOJI0KUTEIbHBIM MOJIIOCOM OYIEeT KUIKOCTb.

Onncanne NOBEACHUS KOHTAKTOB MEXIYy METaUIAMH U
KUAKOCTIMH TpeOyeT OTAENbHOW CTAaThH, B CBA3M C IYTAHWIICH,
CO3JJaHHOM YYEHBIMU MEXKy HAallpaBJICHUEM JIBHXKEHUS SJIEKTPOHOB U

IMPUHATBHIM B HAYKC HAIIPAaBJICHHUEM TOKa
Heksk

Ilepekoc TpaBUTALIMOHHOTO TOJIST 3eMIIU (MazHumHoe noie),
00YCIJIOBIICH KPYTOBBIM JIBH)KCHHEM 3apSKCHHBIX YACTHUI] COJTHEYHOTO
W3IIYYCHHUS, 3aKPYIEHHBIX CYTOUHBIM BpaIlleHHEeM 3€MHON aTMOC(hephl
(puc.15). Takum o6pa3om, 3emiiss HaXOAUTCs, KaKk Obl, BHYTPH JABYX
OOBIYHBIX KATYIIEK C TOKOM, IO OJHOH W3 KOTOPBIX ABUXKYTCS
OTpUIATENbHBIC 3aPS/Ibl, a TI0 APYTOH - MOJII0KUTETbHBIC.
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OTH TOKH CO3[alI0T BOKPYr 3€MJIM JBa MarHUTHBIX TOJIS,
HaIMpaBJICHHBIX HAaBCTpeuy Apyr Apyry. [Ipuuém, TOk BO BHYTpEHHEM
KaTyIIKe O4YeHb MaJl M 00pa30oBaH MPEUMYIIECTBEHHO TSHKEIBIMH,
MOJIOKUATENBPHO 3apsKEHHBIMH YacTHUIIAMHA — TMPOTOHAaMH, a BO
BHEITHEH — OoJiee IErKUMH, OTPUIATEIIbHBIMHA — DJICKTPOHAMH.

OTH TOKM U O0pa3yloT, TaK Ha3bIBa€MbIe, pPAOUAUUOHHbBIE
nosaca. Pe3ynpTUPYIOIIEE MarHUTHOE TII0JIE, €ro IOJSPHOCTh U
HalpspKEHHOCTh  HAIIPSMYKO  3aBHUCSIT OT TOrO, Kakue 3apsjbl
npeodsiajaloT B MOTOKE  W3IyYeHUs, MOJIOKUTEIbHBIC WU
OTpHIIATEIIbHEIE.

[To HanpaBIEeHUIO BpallleHUsT 3€MJIA, MOKHO JIETKO OTIPE/ICIIUTh,
YTO B M3JIyYEHUU TPEOoOJIalaloT OTPUIIATENbHBIE 3apsnbl. Tak Kak
Hama oO0JacTh BCEJIIGHHOW HMEET OTPHUIATEIbHYI0 aCHMMETPHIO
aTOMOB BEILIECTBA, ITOTOK IOJIOKUTEIBHBIX 3aPsA10B HUUTOXKHO MaJl.

[pumeuanne! Ecau o6v1 codepicanue RHONOICUMETHBIX U
OMPUUAMENbHBIX 3aPA008 6 HOMOKe u3jiydeHus Obliu  pasHbl,
noaapuocmu ''maznumneix'’ nonei, oopazyrOWUXCa nPU UX OGUIHCEHUU,
Obliu 0bl pasHvl U NPOMUBONONONCHBL. B pesynomame 3mozo onu
CKOMReHcuposanu o0vl opyz opyza u nianema 6000uie Ovl He umena
«MAZHUMHO20 NOA».

Kax npaBuio, miianeTsl, He UMerOIIHe atMochep, HeE UMEIOT U
MAarHUTHBIX TOJIEH, B CUITY TOTO, YTO TPAEKTOPHUH YACTHI] COTHEUYHOTO
U3JIyYEHHS B HUX HE 3aKPYUYUBAIOTCA U HEpeKoca TPaBUTALMOHHOTO
NOJII HE NPOUCXOAMUT. XapakTepHbI Tomy mnpumep - Jlyna. Ona
MPAKTUYECKH HE MMEET aTMOC(ephl, MOATOMY €€ MarHUTHOE TOJe
HCYE3ar0lIe MaJo.

[lepenoitocoBKka MarHUTHOTO TOJI 3€MJIM BO3MOXKHA JIMIIb B
JIByX CIy4YasxX, B CJIy4ae H3MEHCHUS COOTHOUICHUS COAECPKAHUS
MPOTHUBOIIONIOXKHO 3apSDKEHHBIX YACTHI[ B MOTOKE COJHEYHOTO
W3JTYYEHUS WM JKE B CITy4ae U3MEHEHHUS HAIPABJIEHUS €€ CYyTOUYHOTO
BparieHusi. COBEpIICHHO SICHO, YTO 3TO a0COIOTHO HEPEaIbHO.

HeoOxomuMo 3amMeTHTh, YTO COOTHOIICHHUEM COJEp>KaHUs

HpOTI/IBOHO.HO)KHO 3ap}I)KeHHBIX JaCTUll B COJHCYHOM H3Hy‘IeHI/II/I,
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JocTurammeM 3emud, omnpenensercs u  makcuMmanbHbid - KIT
COJIHEUHBIX OaTapeil.

B cnydsae paBeHCTBa MOTOKOB  MOJIOKHUTEIBHBIX U
OTPHUIIATEIILHBIX YaCTHIl, COJTHEYHBIC OaTtapen BooOIe paboTaTh HE
O0ynyTt. COOTBETCTBEHHO, YeM O0JIbIIIE Pa3HUIIA B UX COJIEPKaHUU, TEM
Beime Oynet ux KIT/I.

[MonspHble cuUsHHUS TakKk >K€ OOYCJIOBIEHBI IMOMAJaHHEM B
atMocepy 3eMiu TMOTOKOB YAaCTHUIl, BHIOPOIIEHHBIX MOIIHBIMU
COJTHEYHBIMHU BCIIBIIIKAMU W HUMEIONUX CKOPOCTh IMPEBBIMIAIOITYIO
CKOPOCTh PaclpOCTPaHEHUs BOJIHBI B IPAaBUTALIMOHHOM ToJie 3eMJIU
(ceepxceemosyro ckopocmv). IT0 00bIMHOE TposiBieHUE d(DdekTa
Basunosa-Uepenkona.

[Torokm »TUX dacTul, TpPOHUKAsA CO "CBEPXCBETOBOI"
CKOPOCTBIO B arMoc(depy, CO3/Ial0T CBEUEHHUE, XOPOIIO BUIUMOE B
MOJISIPHBIX 00MacTsax 3emiu. B skBaTopuanbHOM 001aCTH TPACKTOPUHU
YaCcTHIl OTKIJIOHSIOTCS, 3aKpYy4MBAasCh BpaimleHHeM aTtMocdepbl, U
YACTHIIBI TEPSIFOT CKOPOCTh. [103TOMYy CBEUEHHE B IKBATOPHAIBHBIX
00JacTsIX oueHb C1adoe, MPAKTUIECKH HEBUIUMOE TJIa30M.

Pe3kumu kosje0aHUSMU COOTHOILEHUS MPOTHBOIOIOKHBIX
3apsA70B B IIOTOKE COJIHEYHOTO M3JIYYEHHUS, B PE3y/bTaTe BCIIBIIIEK,
00YCIJIOBIICHBI, M TAaK Ha3bIBa€MbIC "MarHUTHBIC" OypH.

A crieoBaTenbHO, HAUBHBIE YTBEPKACHUS YUEHBIX O TOM, YTO
MarHUTHOE TIoJie sBisieTcs 'mry0oil", 3ammMmmaroniei Hac OT
COJTHEYHON paaualid, MPOCTO CMEXOTBOPHBI M COBEPIIEHHO HE
COOTBETCTBYET ACHCTBUTEIHHOCTH, MOTOMY YTO MAarHUTHOE IIOJie
MOPOXKIEHO ATOH K& comHeuHoW paauauueil. M oHo camo mo cebe
HACTOJIBKO cjaboe, YTO Y HETO e/1Ba XBaTaeT CHIIbI TIOBEPHYTH JIETKYIO
CTpEJIKY KOMITaca Ha OCTPHE UIJIBL.

A mry0Ooit siBIIsieTcs cama ra3oBasi aTMocdepa IUIaHeThl, XOTS
OHAa TOXKE€ O4YeHb cjab0 3alMIaeT Hac, MOTOMY 4YTO MOYTH HeE
3aJIepP)KUBACT COMTHEYHOE M3TyUCHHE.
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BemecTBo ¢ uaeanbHON CUMMETPUEN IPaBUTALMOHHBIX T10JIEH
aTOMOB SIBJIIETCS] UICAIBHBIM M30JIATOPOM, TaK KaK B HEM IIOYTH HET
3apsi0B, KOTOpbIE MOIVIM Obl B HEM [BUIaTbCs. A 3HAYUT OHO
HOIJIOIACT JH0ObIE M3JIyYeHHs] U AOJDKHO ObITh HeBuAMMO. Kpome
TOTO OHO 00JIaZJaeT CaMOM BBICOKOW TBEPIOCTHIO M MPOUYHOCTHIO. K
CYaCTBIO CYILIECTBOBAaHME TaKHUX BELIECTB B IPHUPOAE, TaK IKe
6narozapst chepuyeckoi METpUKE BCEJICHHOM, HEBO3MOXKHO.

5. Ob MHEPIIMHU U OINUBKE HBIOTOHA

[ToHATHE Macchl B COBPEMEHHOH (pr3uKe sBISETCS OTHUM M3
KITIOUEBBIX ()YHIAMEHTAIBHBIX TMOHATUH. B 3TO riaBe Mbl yBHANM,
4yTO (PyHIAMEHT 3TOT IMOCTPOCH U3 TecKa. .. Kak Ham roBopuT pusmka,
BEC Tela OINpEAeNIeTCsl CWIONW T'PAaBUTALMOHHOIO MPUTSIKEHUS K
3emstie. I Bec »TOoT OymeTr 3aBHCETh OT BBICOTHI, Ha KOTOPOM
PacIoJIO)KEHO TEJIO0, MOYTH B COIVIACMM C 3aKOHOM "BCEMMPHOIO"
TAroTeHUs Aeaymku HerotoHa.

Teno cOpomieHHOE €O CTONA BCerjaa MagaeT Ha IOJd, HO
HUKOrZla Ha notosiok. Kak Bl qymaere, nmouemy? Jla moToMy 4To Ha
MOJly CHJIa TPUTSHKEHHUs OoJbIle 4yeM Ha BbIcoTe crtoja. U emié
0oJbIIe, YeM Ha BbICOTE MOTOJKA. Eciau Obl CHIIBI TPUTSKEHUS OBLITN
OJIMHAKOBBI, TEJIO HUKyJa Obl He majgano. B sTtom nerko ydenurcs,
MIOJIOXKUB MSYMK Ha TOPU30HTAIBHYIO IOBEPXHOCTD.

OH HUKY/a HE TIOKATUTCS, TaK KaK CHIIBI IPUTSKEHUS B JIFO00H
TOYKE TOPU3OHTAIBHOM IIOCKOCTH — OJMHAKOBbL. HO crouT nuiib
CJerka HAaKJIOHHUTh IUIOCKOCTh, KaK Ha HEW MOSIBATCA YYaCTKU C
OOJbIIeH CHIION MPUTSHKEHUS. JTO YYaCTKH, HAXOMSIIUECs OIuKe K
IIOBEPXHOCTH  3eMIU. DBO3HUKHET  pa3sHOCTb  ypOBHEH W,
CJIE€IOBATEIbHO PA3HOCTh TI'PABUTALMOHHBIX ITOTEHLHAJIOB, IO
JIEUCTBUEM KOTOPOM, MSUMK MOKATUTCS B CTOPOHY HakjIoHa. M yem
00JIbIIIE YTOJI HAKJIOHA, TEM BbIIIE OyIEeT CKOPOCTh IBUXKEHUSI.
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COpocuB rpaMMOBYIO JPOOMHKY M ITYAOBYIO THPIO CO CTOJa
MBI YBUJIUM, YTO OHH YIaAyT OJHOBPEMEHHO, TaK KaK MajaTh OYAYT C
OJIMHAKOBOM CKOPOCTHIO, HE CMOTPS Ha TO, UTO TUPS MPUTITUBACTCS
3emui€ii ropa3no cuiabHee, yeM JIpoOuHKa. He ymest 00BsICHUTD 3TOT
napagokc HblOTOH M yu€Hble MPHUAYMAId HEKYI0 HHEPLHOHHYIO
Maccy, KOTopast 10 UX MHEHHIO, Kak Obl ""cOnpoTUBIsieTcs" MaJAeHUIO.
U no pe3ynpTaTam pa3auvHBIX XUTPOYMHBIX 3KCIEPUMEHTOB, Y HUX
9Ta MHEPIIMOHHAS Macca MPAKTUYECKH, COBIAIAET C TPABUTAIMOHHOM.
To ectp ¢ Becom. Ha camoM 1ene, OOBSICHEHHE JTOrO SIBICHHUS
3JIEMEHTapHO MPOCTO.

Ha moOble Tena, mgake eciii OHM HaXOJSATCS B COCTOSIHUU
cBOOOAHOrO  MaJeHMs,  JEHCTBYeT  3€MHOE  MPUTSHKEHUE,
U3MEHSIOIIEeCs B 3aBUCUMOCTH OT paccTosHus. VMeHHO moj
NEHCTBHEM  pPa3HOCTH  CWJI  TNPUTSHDKCHHUS WM Pa3HOCTH
IPaBUTALMOHHBIX MOTEHIIMAIIOB HAa Pa3HBIX BBHICOTAX OHU H MAaJaroT.

EctecTBeHHO, 4TO WX BeC MPH CBOOOJHOM TMAJCHUH HE
OIIYIIAETCS, TAK KaK OHH HE JIaBST HA OMOPY UJIU MOABEC, TOTOMY UTO
ATOW OMOPHI HET WIIM OHA TaJaeT BMeCTe ¢ HUMHU. [[pyrumu croBamMu
npu CBOOOJHOM MAJACHUM MOJ JCHCTBHEM TI'PaBUTALMOHHBIX CHJI
NPUTSDKEHUS, Tela' Beca He TepsAloT. JTO TOJNbKO HUMHUTALMS WU
WJLTIO3US] HEBECOMOCTH.

Jrobas cwiia B mpupoae — 3TO BCErla pe3yiabTaT ICHCTBUS
Pa3HOCTH TPABUTALMOHHBIX MMOTEHIIMAIIOB, O1aroapsi KOTOPOH, TeJo,
Haxojdlleecs Ha MOBEPXHOCTU 3eMIIM HJIM JIIOOOTO TATOTEIOMIETO
TeJa, MIPUTATUBAETCS CHIIbHEE, YEM TEJI0, HaXOJsIIIeecs] Ha HEKOTOPOH
BBICOTE HaJ HUM. Hukakas Macca Ha CKOPOCTh (YCKOPEHHE) MaeHUs
He BiusAeT. M Kak TOJIbKO OHU KOCHYTHCS IOBEPXHOCTH 3€MIIH, UX BEC
cpasy e 1 0OHAPYKUTCS, B BUEC BMATUH Pa3HOU BETUUHHBI.

Kocmonatet B MKC Tak e mnom JeHCTBUEM pPa3HOCTH
IPaBUTALMOHHBIX TOTEHLHUANIOB (Beca) HENMPEephIBHO MAaJaloT Ha
3emurto. TOJIBKO OHUM Beca 3TOT0O HE OINYILAOT, TaK IaJal0T BMECTE C
MKC. Opnako Omaromapst TOPH3OHTAJBHOW  COCTaBISIOLICH
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CKOPOCTH, paBHOW I-i KOCMHMYECKOH, OHM HE€ YCIEBAlOT Ha Heé
ynacTh, MOTOMY YTO 3€MJISl OCTOSIHHO "YXOJUT y HUX u3-nox Hor"'. 1
B pe3ynbTare 3Toro MKC nocTosHHO HaXOAUTCS HA OJHOM U TOM ke
HEOOJIBIIIOH, 0 CPAaBHEHHUIO C pa3MEPaMH 3€MHOTO I1apa, BHICOTE.

[TosTOMy KOCMOHABTBHI TaM BECAT MOYTH TaK K€, KaKk U Ha
3emiie, pa3Be 4YTO HAa HECKOJIbKO KUJIOTPaMMOB MeHbIe. Bec »ToT
peasbHO OLIYIIAETCs, KOrla KOCMOHABTHI, HAIIPUMED, TOJIKAKOT APYT
Ipyra Wid TepeMeniaroT Kakue-1ubo mpeamMeTsl. Ho ecnu cTaHmmo
MOJIHATH HA OPOUTY, BBHICOTOH PaBHYIO WM MPEBBIIIAIONIYIO PAIAYC
miaHeTel, npuMepHo 6300 KM, KOCMOHABTBHI OyIyT BECHTH TaM,
OyKBaJIbHO, MUKPOTPAMMBI U TIPH TOJTYKAX OYIYT JIETKO OTCKAKWBATh
JIPYT OT APYTra, KaK BO3YyIIHbIEC IAPUKH.

O10T 3(hdPEeKT MOKHBI OBLIM HCIBITHIBATH aMEPUKAHCKHE
aCTPOHABTSL, JeTsmue K JIyHe...

Kaxk pa3z 30ecv Oyoem ouenv ymecmuo 3amemums, Ymo cyos no
Xapakmepy OGUNCEHUA AMEPUKAHCKUX ACMPOHAGMO8 HA KUHOKAOpAX,
CHAMbBIX, AKOObl Ha JIyHne, OHU mam HUK020a He OwvLiU. 3abaysHcOeHUs
OMHOCUMENIBHO MO20, YN0 Y MAMEPUU eCHb UHEPMHASA MACCA, CbIZPAN0
C HUMU 37110 WYMKY, RPeepamue ux 6 ''oomanymoix oomanugurkos''

Xopouwto 3amemno, Umo IMom croxycem cHUMAICA Ha 3emie u ¢
NOBLIEHHOU  YACMOMOU CMeHbl Kadpo8, HOIMOMY  OBUNCEHUA
ACMPOHABM 06 KAXHCYMICA HECKOILKO NlA6Hee U MedieHHee 00bIYH020. A
6 CUly MeHbuez0 8ecd, NPU HEUIMEHHOI MbIUEeYHOU cuile, XapaKmep
osuicenus nrooeit na JIyne oyoem cosepuienno opyzum.

Paouyc 3emnu cocmasnsem — 6300xm, a paouyc Jlynvt 1700xkm.
To ecmv paouyc Jlynvt menvwe zemnozo ¢ 3,7 paza. To ecmw, coznacno
dopmyne, npueedénnoii 6 2nase, [21.3] eé 00vem, a cnedoeamenbHo u cuna
npumsancenusn na JIyne oyoem ¢ (3,7)° = 50 paz menvwe, uem na 3emne.

Ilosmomy Osuricenus acmponasmos, gecauwjux na JIyne emecme co
cKaganopamu, ne oOonee 3-5 Kunozpammos, npu coxpamenuu ux
duszuueckoinr cunvl, 0yoym 0071€e ObicmpLIMU U PE3KUMU, KAK Y
Ky3neuukoe. U neocnopumule 0oKkazamenbcmea Imozo 0yoym noJiyueHnl
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npu nepeom Jice HACMOAWEM NOCEU|eHUU KOCMOHAGMAMU HAULE20
CHYMHUKA.
A menepy npuxkunem, CKOAbKO 0Oyoem Gecumy KOCMOHAGM,

e Hanpumep, na IOnumepe. Paouyc
j::f"'rmr::x —¥ ~__| IOnumepa pagen 70 000 xm. On
oonvue 3emmozo ¢ 11 pas.
Cneoosamenvno, gec Kocmonagma

co ckagpanopom (150 kI'), mam

ooncen ovimy pagen 150%11° =

nrnaHeTa

200 monn. Hoza wuenoeexa

PHC.1 6 HUKo020a He cmynum Ha

noéepxnocmbos IOnumepa, imo

yoen pooomos. bonee mozo, IOnumep, ckopee ecezo, npedcmaensnem

CO00Il 00CMAMOUHO 20PAYUYIO HCUOKYIO KANI0 Mamepuu, maxk Kak ezo

HO6EPXHOCHb U3yuaem 20pazoo Goblie mena, 4em noayudaenm e20 om
Coanuya.

OnHako BepHEMCS Ha TpEHIHYyD 3€MIII0 W IPOBEIAEM
CIEAYIOUIMNA SKCIIEPUMEHT. BO3bMEM JIETKYIO TENEXKKY U TOJKHEM €€.
(puc.16) Ona nerko mMOKAaTHTCH... A Temeph IOJOKUM Ha HeE
MOJITOHHBI IPy3a U BHOBb TOJKHEM. OTHAKO Teneph JJIsl TOTO, YTO ObI
OHa MOKaTUJIacCh, MPUAETCS MPUIOKUTD YK€ NPUIUUYHYIO CUITY. ..

Bor kak pa3 orcooma W pacTyT HOTH CaMOro OOJBIIOTO
3a0myxaeHus B Hayke. HpIOTOH, a Tak ke Japyrue yu€Hble M HUX
MOCJIEIOBATEIHN, HE TOHMMAasi MEXaHU3Ma TPABUTALIMH, TPUAYMATIU U
BBeIU B (U3HMKY HEKYI0 HMHEPIHMOHHYIO Maccy, KOTopas, SIKOObI
npucylla MaTepud U SKOObI, J3Ta MHEPIUOHHAas  Macca
MIPOTUBOJICUCTBYET NMPHUJIOKEHHONW K Telny cuiie. DTOo 3a0iyKICHHE
OYEHb JIETKO OOBIICHSIETCS.

Hauuém ¢ TOro, uyro mo0oe Teno o00JagaeT CBOUM
COOCTBEHHBIM TOJIEM TATOTeHHs. VIMeHHO Onaronmapsi STOMY MO0,
BCE Tela BO BCEICHHOW UMEIOT cdepudeckyro dopmy, a
CIIEIOBATEIbHO, BCE B3aMMOJEHCTBUS BO BCEICHHOH HEOOXOIHUMO

paccMmaTpuBath B noiapHoi (cheprudeckoil) cucteMe KOOpAUHAT.
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Cuuia - BeIMUKMHA BEKTOPHAs, IOATOMY HaINpaBJIEHUE ICUCTBUS
CUJIbl, BCEI1a MpAMaA JUHUA. A B TIOISPHONW CUCTEME KOOPIUHAT,
KOTOPOM ONMMCBIBAETCSI METPUKA BCEJICHHOW, KpPOME pajuyca, MPsIMbIX
JIMHUHI HET, a €CTh TOJBbKO Ayru. [loaToMy KOrzia Mel mpUKIagbIBacM
cuny F k Tenexke, oHa Bcerjga ACHCTBYET MO KacaTEIbHOW K JIyre
PaBHOIO MOTEHIMAJA U YTOJ MEKy HalpaBJICHUEM JEHCTBUS CUJIBI U
JyTOH, 3aBUCHT OT paJlyca KpUBU3HBI OTOM 1yru. B pesyinbrare yero,
NOTEHIMAN TEJICKKA B TPaBUTALUOHHOM TMOJ€ 3eMJIM CTPEMHUTCA
u3mMeHuThes oT Ro 10 Ri.

To ectb, 1BUras TE€IEKKY, Mbl, IO CyTH MBITAEMCS IMOJHATH €€
Ha BBICOTY paBHy0 AR, B pe3ynbrare KOTOpPOW BO3HUKAET
npotuBojercTByomas cuina Fu, paBHas nmpoekuun AR Ha BEKTOp
cunsl F, Kkotopas cTpeMuTCs BEpHYTh TEIEKKY B IIPEKHEE
nojiokeHue. BosHukaromas npu stoMm cuna Fu, HampaBieHHas
npomug neiictByroleil Ha teno cwibl F u ecth cuna unepyuu. Jta
CUJIa MHEPUUHU 3aBUCHUT OT YIJIa MPWIOKEHUS JIEUCTBYIOIIEH Ha TEJO
CWJIBI K paauycy muaHetsl. Y yem Gomblie sTa cuiia, TeM OoJiblie
CKOPOCTh ABW)KEHUS U TeM OoJiblle MPOTHUBOJCHCTBYIOMIAs €l cuia
nHepruu Fu.

He nonnmas u He ymes 0OBSICHHUTD, 3Ty cuity Fu, TeopeTuku
OMOOYHO TNPUHUMAIOT €€ 3a HEKyI0 HMHEPIHOHHYI0 Maccy.
OKCHEpUMEHTAIIBHOE  JI0Ka3aTeIbCTBO  3TOMO0  YTBEPKIACHUS
aneMeHTapHo. Jlyis  3TOro  JOCTaTOYHO MOJHATH  OOBIUHBIC
MeXaHW4YecKne OalaHCOBbIE Yachl Ha BBICOKYIO, HamlpuUMeEp,
reocTalroHapHyto opouty. Eciii MaTtepus mmeeT Takoe CBOMCTBO KaK
Macca, TO TOYHOCTh X0/1a YaCOB HE U3MEHUTCS.

B npoTtuBHOM ciyuae, Mpu yMEHBIIEHHOM Bece OajlaHca U
HEU3MEHHOM YIPYrOoCTH BOJIOCKA, YacToTa ero KosieOaHuit
YBEJIUYUTCS, a aMILTUTY 12 HACTOJIbKO YMEHBIIUTCS, YTO YaChl IPOCTO
ocraHoBaTrcsi. Ha op6ute BricoToit 60ee 6300 kM, qake KBapleBbIe
gacel OyAyT 3aMETHO CICHINTh W3-32 HUYTOKHOW CHJIBI TSKECTH,
BIIUSIONICH HAa YaCTOTY KoJIeOaHU KpucTaiia KBapia. Uto mpuBoauT
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K He0OXOIUMOCTH CUHXPOHU3AINH YacOB, HAXOISIINXCS Ha OpOUTE C
yacamH Ha 3emJie, pa3HHUIlY B [TOKAa3aHUSIX KOTOPBIX YUEHBIE MBITAIOTCS
00BSACHUTH U3MEHEHUEM CKOPOCTH X0J1a BpPEMEHHU B KOCMOCE.

bonee Toro, ecnm Obl Marepus WMeNna maccy, OpOWTAIbHOE
NBIDKEHHUE IUIaHET ObLIO OBl BOOOIE HEBO3MOKHBIM. Benp Oo4YeHb
JIETKO MPEACTaBUTh cebe, Kakas HyXHa cuiia npuTsxkeHus CoiHia,
9yTOOBl yJepkaTh Ha OpOWUTE TaKyl0 OrPOMHYIO IUJIaHETY, Kak,
Hanpumep, FOnuTep.

Ho rpaBuranmonssie cuibl npuTskeHuss CONHII @ HA TaKOM
KOJIOCCAJIbHOM paccTosiHuu 10 FOnuTepa HACTONbKO HUYTOXKHBI, YTO
HU O KaKOM yJep>KaHUU HE MOXKET

'i:" Obeitb u  peun.  IIpakTHdecku

| F C v

———___| HeBeCOMBIN IOnmrep JIETKO
Rz yIep>KUBAETCI Ha OpOUTE BOJHOBBIM

B3aHMO,Z[€I>'ICTBI/IeM C I'paBUTALITMOHHBIM

nosiem Connualra.3] (puc 4).

B obwem cayuae o0vacnenue
603HUKHOBCHUA UHEPUUU J1€2KO NOHAMb U3
pucynka (puc.17). Cuna unepyuu, noo
oelicmeuem 00UHAKOBBIX cun F,
RPONOPUUOHANILHA PAZHOCHIU 603HUKAIOULUX

AKBHNOTOHUHANLHAR

2PAsuUMAaUUOHHbIX  HOMEHUUAN06 AR,

Komopas 3asucum om evicomvt opoumot R
cnymuuka C. Imom eexmop cunvt F, pasen

nnaveta npoexyuu AR na eexmop cunvt F' u ecezoa
oelicmeyem 6 RPOMUBONONONCHOM €My
nanpaenenuu. Cuny unepyuu  MOMNCHO
6LINUCIUMDb U3 HOO0OUA MPEY2OIbHUKOG

Puc.17 ABD u ACO u ona pasna F,= AR;* cosOl.

Oma cuna 3asucum om yzna Q. Ilpu nanpaenenuu Oeiicmeus cuibl,
coenaoarouiem ¢ HanpagieHuem paouyca nianemsl, CUlad UHEPYUU Pasna eecy
mena, a npuU HANPAGIEHUU RO KACAMEbHOIL, OHA 20PA300 MEHbULE U 3A8UCUM OM
paouyca Kpueusznvt naamemvl. Ilosmomy uenosex He Mmodcem ROOHAMD
JHCENIE3HOOOPOIHCHDLIL 6A20H, HO 6ROTIHE MOIICem npeodoems cuy unepyuu Fy u
COBUHYMb €20 C MeCMA NO 20PU3OHMATIbHBIM PENbCAM. ..
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(Ecnu nanpaenenue oeiicmeusn cunvt F npoucxooum ewé u noo yzinom
K OuamempanbHOll NIOCKOCMU MAZOMeEU|e20 meaa, G03HUKAem euwlé u
0ONOTHUMENbHAA PA3ZHOCH b ROMEHYUAN08 (Cuna), HanpasieHnasa noo y2inom 90
2padycoe K Heil, Hazvleaeman ¢ Hayke cunou Kopuonuca.) /Ina mex, komy ne
Xouemca pazoupamuvea ¢ 4epmMedHcamu, UHEPUUI0 MOINCHO 00bACHUMD eué
npouwe.

Kozoa mvt monkaem meno (puc.18a), mo cozoaém neped num 60:1Hy
CoHCAMuUA 2pAsUMAyUOHHO20 NOJA, 8 pe3yibiname 4ez0 603HUKAEm DA3HOCHb
2PABUMAUUOHHBIX NOMEHUUATI08, OCliCIEYIOuids NPOMUE HANPAGNEHUA
Oeiicmeusn cunvl. Imo u ecmv cuna unepuyuu. Kozoa oeiicmeyrowas cuna
ucuesaem, meno Hauunaem cHuxdcamov ckopocms. Ho eonna cocamus,
Habecarowmasn na meno czaou (puc.18b), ne nozeonsem emy ocmanosumovcsa u
noooepiicueaem osudicenue. Imo u eCmov 0BUIICEHUE NO UHEPUUU, NPU KOMOPOM
meno 6 2pasuMayUOHHOM NOJIE MOdcem 06UZAMbCA OYEHD 00.120.

Korna kocMOHaBThI, HAKOHEII-TO MONETAT K JIyHE, OHM B 3TOM

cpasy ke u yoensarcs. U aToT nozuior B

=] M JBIKET TPA3HBIM IIATHOM
e@ o,/\ Oymy1mie eT Tpsa3 0

(j, -, 7| BeIMYAWIIEro 1mo3opa Ha PEmyTaluo
3 - Hay4HOro coobmmectBa COeMHEHHBIX
Puc.18 [lIratoB. Hag HuMu OymeTr cMmesTbes

Bech Mup. Ho 3T0 cnyunTcs emé He CKopo, a OKa YeJI0BeK elIé gaxe
HE HIOXaJ KOCMOCa, HECMOTpPSl Ha TO, YTO IMOJTOPbI COTHU JIIOAEH,
TPOMKO UMEHYIOTCS KOCMOHABTaMU.

MakcuMyM YTO MOXHO CKa3aThb O HHUX, TaK 3TO TO, YTO OHH
MPOBENN JOBOJBHO MPOJOIIKUTEIILHOE Bpemsl B crparocdepe, B
ImagaroIiieM BEICOTHOM JII/I(I)TG. ..

I/IHOFI[a BCTpe‘-IaIOH_II/IGC}I B II€4aTu COO6H_I€HI/I}I O TOM, 4YTO B
pGSyHLTaTe CJIOXKHBIX HaquBIX BKCHepI/IMGHTOB, C TOYHOCTBKO OO0
JIECATOr0 3HaKa YCTAHOBJIEHO pPABEHCTBO TI'PABUTALIMOHHOW U
MHEPLIMOHHOM Macc, TO 3TO MOXKHO CpaBHUThb, pPa3Be YTO, C
YTBEPKICHUSIMU CPEIHEBEKOBBIX CXOJACTOB O PABEHCTBE KOJINYECTBA
AHTEJIOB U YepTEeH, yMENIAIONIMXCS Ha OCTPUE UTJIBI.

Ipumeuanue! Kak yyce cxazano eviuie, uz-3a OMCymcmeus y
mamepuu MH(ZPMMOHHOﬂ maccol, Ha oonvuiux paccmoanuax om

KocmuueckKkux oﬁbekmoe, npesslutarouiux ux paduyc, eéec mena a,
48



Beonroyust MATEPHH

cnedogamenvno u cuavl unepyuu F, okazvieaiomca Hacmonvko
HUYMOMNCHBIMU, YMO KOCMUYECKUE AGnnapamsl CMOZYm nepemeuiamucs
mam ¢ O0ZPOMHBIMU U COBEPUIEHHO 0E30NACHbBIMU 01  J1H00ell,
YCKOpeHuAMU, NPeGLLULAOW{UMU MbICAYUU Z.

U mak Kak 3aKoH cOXpaneHus UMnyiabca 000IUmMu Hee03IMONCHO,
0713 nymeulecmeuil K Opy2um nianemam, 8 ueisax COKpaujeHus epemeHu
nonéma, oyoem 803M0OMNHCHO UCNOIL306AMb PAKEMHbIE O8UAMENU C OUEHb
8bICOKOIL (83PbIEHOIL) CKOPOCMbBIO UCHIEUeHUA pabouezo mend.

To ecmv, no cymu, ona pazeona, a mMax jyce U NOCAEOYIOULE20
MOPMONCEHUA MENHCHIIAHEMHO020 Kopaodaa 0yoem 6nojiHe 803MOMCHbHIM
UCNOIb306aHUE AMOMHO20 63Dbléa, 0e3 KAKUX-IUO0 noCc1e0cCmeuil 0.1
4e108e4ecK020 OpP2anu3ma.

Omnpagump Kocmuueckuil kopaonv na Mapc, nanpumep, MoHcHO
npocmo evicmpenue e2o u3z nyuiku, Kak e nosecmu Kwav Bepna. Tonvko
RYWIKy Imy npuoémcs nooHams Ha evicomy He menee 7000 kunomempos.

H >mo, no-euoumomy, eOUHCHGEHHBIIL CHOCOO Oo.1emems 00
Mapca, nomomy umo npu 0aumeabHOM nojieme 6 Yca08uUaxX HACMoauell
Hegecomocmu, uen06euecKuil Op2aHu3M, HPUGLIKWUIL K 3eMHOMY
mA2OmMeHnuI0 e06a u 8b10ePIHCUM.

Cnocoovl co30anua UCKYCCMEEHHO20 MAZOMEHUA BPAU{eHUEM
Kopaonsa, npeonazaemvle uzuxkamu, 30eco He nomozym. Kopabnw, ons
co3oanusn eeca Kocmonaemos, xomsa owvt ¢ 20-30 kI, nyycno oOyoem
PACKpymump 00 HECKOJIbKUX MblCAY 000POMO0E 8 CEKYHOY.

3201y IeHUSIMA OTHOCUTEILHO TTOHSTUS MacChl, 00YCIIOBICHBI
U CcTpemyieHHs (U3MKOB HAWTH HEKYI0 YacTHILy, MPHIAIONIYIO
MaTEepUH 3TO HECYILIECTBYIOIIEE CBOMCTRO.

NMeHHO miis  3TOrO0 W CTPOATCS  OECCMBICICHHBIC
METaJTUTUYECKHUE COOPYKEHHMS, BPOJI€ aIpOHHOTO KoJulaiijepa, rie
YUYEHBIE 3aHUMAKOTCA JOPOTOCTOSIIMMH IONBITKAMU IOATBEPAUTH
CBOU 3a0Ty>KICHHS U OTKPBITh HEKMI 0030H XHITCa, KOTOPBIH M0 UX
MHEHUIO NPUAAET MACCY MAaTEPUH.

...Hy BOT HakoHeN-To, HEJABHO MOSIBUJIOCH COOOIIEHUE YTO,
Bpojie OBl YTO-TO OTKpBUIM. Bpoje kak Obl cTaHmapTHas MOJCIHb
3aBepmieHa. Ho Temeps BO Bech pOCT BCTaja apyras mpoOiema.
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OOBSICHUTB, KaK OH 3TO JAenaeT. MoxkeT ObITh MPOCTO HAOMBAET
KapMaHbl KaMHsMH? MareMaTthka Ha TaKHEe BOIPOCHI OTBETa HE
naeér...

Ho Hazo ke Kak-To ONpaBaaTh JCHBIH O0€3/IapHO 3aKONaHHBIC B
3eMiII0. BOT M OTKOMaJin MIEK0 MOITYyBEKOBOM JaBHOCTH. Bce paBHO
MPOBEPUTH HUKTO HE CMOXKET, BEIb HE y KaXJOTO €CTh Ha KyXHE
COOCTBEHHBII KOJUTAUED.

6. O KOPIIYCKYJSAPHO-BOJTHOBOM "JIYAJIU3BME"
U "KPACHOM CMEIIEHUN"

JIroboe MmarepuambHOE TeNO, JBIXKYylIleecs B 000
OJTHOPOJHOM cpejie, BO30Y»KAaeT B HEl yIpyrue Mpoa0JIbHbBIE BOJIHBL.
CKOpOCTh 3THX BOJIH 3aBHUCHUT UCKIIIOUUTENBHO OT CBOMCTB Cpeabl U
SBIISICTCS  TIOCTOSHHOW.  JIBMOKYIIMIICS — TemaoxoJ BO30YXKIaeT
IIPOJOJILHBIEC BOJHBI B TOJNILE BOJBI, PACIPOCTPAHSAIOIINECS B HEU CO
ckopocthio 1300 m/cek (ckopocTh 3ByKa B Bojze). HanBoaHast yacthb
KOpabJIsl Tak >ke BO30YXk/1aeT MPOI0JIbHBIE BOJIHBI CKaTUsS B BO3AYXE,
KOTOpBIE PaCIpPOCTPAHAIOTCS €O ckopocThio 340 Mm/cex, win co
CKOPOCTBIO 3BYKa B BO3JlyXe.

To, uTto MBI HabMOJaeM Ha CaMO TOBEPXHOCTH BOJBI - 3TO
NIOTIEPEYHBIE BOJIHBI, BOZHUKAIOIINE TOJIBKO HAa IPAHULE JBYX CPEJ C
pa3nMyHBIMU CBOMCTBaMHU. ['0pO y BOJNIHBI Ha BOJIE — 3TO BIAgUHA Y
BOJIHBI B BO3/YXE.

OTH  BOJHBI  TPEACTABISAIOT COOOW  TpaBUTAIIMOHHBIC
UHTEeP(EPEHIIMOHHBIC  BOJHBI, OOpa3yloIHMecs B  PE3yJIbTare
CJIOKCHMSI MPOJOJIBHBIX BOJH HA I'PAaHUIE KOHTAKTHUPYIOLIMX CPEL.
XapakTEepUCTUKH TONEPEUHBIX BOJIH ONPEAEISAIOTCS COOTHOLIEHUEM
CKOpOCTEH IMpONOJIBHBIX BOJIH B KOHTAaKTHPYHOIUX cpenax. Ecnu B
BO3/yX€ CKOpPOCTh 3ByKa paBHa 340 m/cek, a B Boge 1300 m/cek, To
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CKOPOCTB IOTIEPEYHBIX BOJIH Ha IPAHUIIE BO3/1yXa U BOJIbI Oy/IEeT paBHA
340/1300 =0,3 m/cexk.

MartepuanbHasi 4YacTUlA, JABIKYIIASCA B 2PAGUMAUUOHHOM
nojie, KOTOpPOE SBISIETCSI JABOMHBIM  DJIEKTPUYECKUM  IOJIEM,
BO30Y)X/IaeT B HEM BOJIHY, KOTOpas, IO CYTH, MPEACTABIISIIOT COOOM
0ge coemeuiénHbvle npooo0/ibHble BOJIHBI B DJIEKTPUUYECKHUX MOJIAX
pasHbIX 3apsioB. W Tak Kak 3TH MOJIS HAXOATCS BHYTPHU IPYT Apyra
U UMEIOT NPOTHUBONOJIOXKHbBIE CBOMCTBA, TO 3TH BOJHBI B HUX —
CHHXPOHHBI M TpoTHBOQa3Hbl. Ecin B HEKOTOpOHl ToOukKe Mouis
MOJIOKUTENBHOTO 3apsifia y BOJHBI ropO, TO B TOH e TOYKE MO
OTPULIATENILHOTO 3apsi/ia — BIIaJUHA.

To ecth mo cytd, 3TO KosieOaHUS TOJSPHOCTH TEepeKoca
IPaBUTALMOHHOIO MOJS (MOJSIPHOCTH MarHUTHOTO TOJIsT), KOTOPbIE U
OpPEACTAaBISIIOT ~ COOOM  camble  HACTOSIIIUE  HOnepeuHble
2pasumayuorHble BOJIHBI HA TPAHUIE OBYX 3JCKTPUUYECKUX IMOJIEH
pa3HBIX 3apsiI0B. DKCIEPUMEHTATIbHAS WJUTIOCTPALIUS STOTO SIBICHHS
nokazaHa Ha (puc.11b) B [ri.4]. U ecnam rpaHuil Mexay BOAOW U
BO3/yXOM, HallpuMep, MPEKPacHO BUHA, TO TPAHUILY MEXAY IMOJISIMU
Pa3HbIX 3apsAI0B MPEACTABUTH ceOe 0UYEHb TPYAHO.

[Tonst o6nanaroT 00BEMOM U TPaHUIIA MEXKAY HUMH CYIIECTBYET
MPAKTUYECKH B JIFOOOH TOUKe 3TOro 00bEMa. A cama rpaBUTallMOHHAS
BOJIHA B OTJIMYMHU OT BOJIHBI HA BOJIE, UMEIOIIEH KPYTOBYIO TUarpaMmy
HalpaBJIEHHOCTH, PACIIPOCTPAHSAETCS BO BCE CTOPOHBI, TO €CTh UMEET
y’Ke cpepruuecKyro IuarpaMmy HarpaBIeHHOCTH.

W xak MBI yX€ YCTAaHOBWJIM BBIIIC, NPU ABMKCHUU YACTHIIBI, B
AaCUMMETPUYHOM TpaBUTAIIMOHHOM II0JIe, CO3/aBaeMasl €il BOJIHA,
Oymer Tak ke HecuMmMmeTpuuHod. EE cocraBmsromme Oyayt
pa3nuyaTbes MO BEJIMYMHE, B 3aBUCHUMOCTH OT 3HAaKa aCHMMETpPHH.
Wnm nppyrumMm  cioBamu, BOJIHA OyAeT TMOJSpPU30BaHHOW. Bot
UHTEPECHO OBl y3HaTh, KaKUE >K€ 3TO I'PABUTALIMOHHBIE BOJIHBI, C
IIOMOIIIBI0O MHOTOTOHHBIX OOJIBAaHOK, YK€ J0OpYyI0 COTHIO JIET
0e3yCHenHo NbITAl0TCs 0OHAPYKUTH OoJbIINe yUEHBIE?
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B mpupone He cymecTByeT abCONIOTHO HUKAKUX HPUYMH,
3alpelaiuXx MaTepuaabHbIM TEJIaM JBHUTaThCs B JIIO0OM cpene c
JHO0BIMU  CKOPOCTSIMH, CKOJIb YTOJHO TPEBBIMIAIOUIUIMH CKOPOCTH
pacnpocTpaHeHusi BO30Y)KJIaeMbIX HMH BOJH. 3a HCKIIOYEHHEM,
KOHEYHO, OpeoBOW TEOpUHU OTHOCUTEIHHOCTU WJIU ICEBJOHAYYHOMN
KBaHTOBOH (pu3uku. CaMONEThI, HApUMep, COBEPIIEHHO CBOOOTHO
JIETAIOT B BO3JyX€ CO CBEPX3BYKOBBIMU CKOPOCTSIMM M TOTAA OHU
CTaHOBSTCS MCTOYHHMKAMM YIApHBIX BOJIH, KOTOPBIE MPEICTABIISIOT
cO0OM JABIKYIIHMICSA IEpesl HUMHU CKayOK JTaBJICHUSI.

[Ipouecchl, mpoucxoasuIMe B yaapHOH BOJHE, OTIMYAIOTCS OT
MPOUCXOAMINX B OOBIYHOM TeM, UTO B HEH B pe3ysbTaTe ObICTPOTro
CKaTus BbIIEISETCSl OOJBIIOE KOJMUYECTBO TeIja. JTOT MpoLecc
aHAJOTUYEH TIpolleccy OBICTpOTO CXaTusg o00bEMa BO3ayXa B
LWIMHJpPE JBUraTelsd, IOpU KOTOPOM B pPE3yJIbTaTe pPEe3KOro
YBEJIMUEHUSI KOHIICHTPAllMU HOCUTENEH 3apsAloB B 30HE CXKaTHUf,
IPOMCXOIUT X OypHOE BBIIEICHUE B OKPYXKAIOIIYIO CpeAy B BHJE
Temna [ria.8].

VIMEHHO ITOATOMY CBEPX3BYKOBBIE CaMOJIETBI UMEIOT OCTPYIO
HOCOBYIO 4acTb. OHa pa3ABUTaeT CJIOU BO3yXa U CBOJUT HA HET €ro
yIUIOTHEHHE mepen caMmoiétoM. M Xors camoné€r maBUT OOKOBOM
MIOBEPXHOCTBIO Ha BO3[yX, HarpeBa M3-3a OTCYTCTBUSA TPEHUS B
BO3J/1yX€, HE TPOUCXOIUT.

[TonoGHBIM k€ APPEKTOM OBICTPOrO CXKATUS MHUKPOOOBEMOB
BO3/yXa B HEPOBHOCTSAX TPYIIMXCS MOBEPXHOCTEH, 0OBACHSIETCA U
BbIJIETIEHHUE TeIUIa [IJ1. 9] B pe3ynbTaTe TpeHUs TBEPABIX TEN APYT O
apyra. W uMEHHO Wu3-3a CBEPX3BYKOBOM CKOPOCTH METEOPHUT,
nonasmuii B arMocepy CKUMaeT mepen co0oil Bo3myX, oOpa3yer
YIapHYIO BOJIHY, U B P€3yJbTaTe IOBBIIICHUS TEMIICPAaTyphl B HEH,
IUTABUTCS U CrOpacT.

Ceer, kak M Jt000€ Jpyroe M3Iy4€HUE - PEHTI€HOBCKOE,
ramMma, pajuo, MpeicTaBiIsgeT cOO0N MOTOK YACTHIl ABMIKYLIUXCS CO
CKOpPOCTSIMH, OMM3KUMH K CKOPOCTH  paclpoOCTpaHEHHS
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BO30Y>KIaeMbIX UMHU BOJH B TPAaBUTAIMOHHOM IIOJIe, a JJIMHA BOJH
OTIPEIETISIETCS Pa3HOCTHIO CKOPOCTEH ATUX YACTHI] U BO30YKIaeMbIX
HMH BOJIH.

To, 4TO y4€HbIE CUMTAIOT Pa3HBIMH YACTUIIAMH, 3TO IO CYTH
OJHU M T€ K€ YaCTHULbI, IBUKYIIHECS C PA3TUYHBIMU CKOPOCTSIMH.
KorepenTHocTh nyua ja3epa, Hampumep, OOBSCHSAETCS TEM, 4YTO
(GOTOHBI (JACTUIIBI) IBUXKYTCS C OJMHAKOBBIMHU CKOpPOCTsIMH. [J[mmHa
BOJIHBI, BO30Y)KIaeMOW  YacTUIEH, ONHCHIBAETCS  MPOCTHIM
BBIPOKEHHUEM:

A=(Ve-Vu)/t,

rae Vu— CKOPOCTb YaCTHIIbI,

a Vs — CKOpOCTH, CO3J]aBAEMOI €10 TPAaBUTALIMOHHOW BOJIHBI
(cxopocme  ceema) (puc.19). DTOT e PHUCYHOK WILTIOCTPUPYET
BOo3HUKHOBeHUE dddekra [lonmnepa. Ecnu HabmomaTenb HAX0IUTCS
B TOUKE a, JYIMHA BOJHBI yMEHbIIAETCs (CHUHEE CMEIICHUE), €CIu B

_mpefems | OTOUKE b — yBenuuuBaercs (KpacHoe

-
ol BOITHB

CMEILIEHNUE). IIpu nuuHE BOJIHBI
BuauMoro ceta B S50nm (5,5E-7m),
CKOPOCTh 4acTHI] OyIeT COCTaBISTh
npuMepHo 99,9999999% ot ckopoctu
pacrnpocTpaHeHus BOJIHBI B
rpaBUTallMOHHOM mojie. U uem Onike

Puc.19
CKOPOCTh 4JaCTHUIL CBETOBOI'0

U3JTy4EHUs] K CKOPOCTH pacIpOCTPAaHEHNUs BOJIHBI B TPaBUTALMOHHOM
noJjie, TeM OOJIbIIIE €ro IBET CMEMIEH K CHHEMY KOHITy criekTpa. L{Ber
—93T0 (PYHKIMSI CKOPOCTH YACTHUI] U3ITYUCHHS.

W3BecTHOE Kpacnoe cmeuienue, KOTOPOE COBPEMEHHAsI HayKa
CUMTACT MPU3HAKOM "pazberaHus’ TaJaKTHK, OOBSICHIETCS MPOCTHIM
YMEHbBIIIEHUEM CKOPOCTH IBMXKEHHs yacTull uinydeHus (Vu), usz-3a
TOPMOKE€HHsSI B TPAaBUTAIMOHHBIX TOJIAX KOCMHYECKMX  Tell
(yecmanocmu ceema). VI, ecTeCTBEHHO, 4Y€M JajblIe HAXOJUTCA
KOCMHYECKHI O00BeKT oT Habmoxarens, TeM OONbIIMKA MYyTh
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MPUXOJUTCS TPEOJIOJICBATh YACTUIE M3IYYCHHUS U TEM CHIIbHEE
YMEHBIIIEHNE CKOPOCTH U 0O0JIbIIE "TIOKpaCHEHUE CIeKTpa'.

EcTtecTBeHHO, UTO YacCTHUIIbI, U3TyYEHHBIC OYEHD YIAIEHHBIMU
3BE3/1aMU, HACTOJIBKO 3aMEUISIOTCS B MYyTH M HMX JUIMHA BOJIHBI
YBEJTUYMBACTCS HACTOJIBKO, YTO OHHU CTAHOBSTCS HEBUIUMBIMHU B
CBETOBOM JIMAIIa30HE BOJIH. DTUM SIBJICHUEM B OOBSCHSIETCS TOPU3OHT
BUJUMOCTH, TIO KOTOPOMY YyUY&HBIE COBEPIICHHO T'€HUAILHO
BBIUMCIIWIIN "BO3pPAcT BCEIEHHOM".

IIpy mnpeBBIIEHUM YACTHULIEW CKOPOCTH BOJHBI B Cpele
(ceepxceemosas ckopocmv), (Va>Vs ), BOSHHKAET yaapHas BOJIHA,
NP KOTOPOM YacTHIA, B PE3yIbTaTe IOBBIINICHUS B 30HE CXKATHSA
KOHIIEHTpPAllUM HOCHUTENIEH 3apsA/IoB, HAYMHAET 'pa3BaiMBaTHCS"
CHUJIaMHU OTTAJIKHWBAHHUS Ha COCTaBHBIC CyOdJIEMEHTApPHBIC YaCTHIIHI.
OTH  cyOdNneMEHTapHblE YacTUIbI, BCTYMAalOT B CHHTE3 C
OKPYXAIOIIMMH YaCTUI[AMH, KOTOPBIH PETUCTPUPYETCS B BUIE
CBeueHUs, Ha3biBaeMoro 3¢ dexkrom BaBunosa-YepeHnkosa.

Tak xak mpupoie HeuzgecmHo TIOHATUE OOPATHOW CBS3H, TO B
HEll W HE CYIIECTBYeT HHUKAKUX BEYHBIX aBTOKOJIEOATEITHHBIX
nporieccoB. JIFoObIe BOJIHOBBIE BO3MYIIICHHSI BO BCEJICHHOM, SIBIISIOTCS
WCKIIFOYMTENIbHO CJICICTBHEM [IBIDKCHHMSI MaTepUaJbHBIX TEl B
TPaBUTAIMOHHBIX TIOJISIX KOCMHYECKMX O00BeKkTOB. WM XoTs Bes
BCEJICHHAsl 3allOJTHEHA TPABUTAIMOHHBIMH BOJHAMH OT JBHIKCHUS
MHO>KECTBA KOCMHYECKHX OOBEKTOB U  PA3IUYHBIX YaCTHII,
YEeIIOBEYECKUI T1a3, TaKk e KaKk M ONTHYECKHEe MPUOOPHI,
BOCIIPHHUMATh UX HE CIIOCOOCH.

3T0 00CTOATENBCTBO, B YACTHOCTH M OOBSCHSIET YEPHBIN I[BET
HO4HOTO Heba. Ecium ObI cBeT mpencTaBiisiy COO0M BOJHBI, TO MBI OBI
HE CMOTJIM YBUJIETh HH OJHOM 3BE3/Ibl, IOTOMY YTO WHTEHCUBHOCTH
BOJIH, TakK JK€ KaK W TPaBUTAIlMOHHOTO IO, OCJIa0eBaeT C
paccTossHueM ¢ O0paTHO KyOW4YecKOoW 3aBHUCHMOCTHIO. OmryrieHue
CBETa B MO3T€ BO3HUKAET TOJBKO TPHU B3aUMOJCHCTBUM IOTOKA
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YacTUIl W3JIyYE€HHS C MOJIEKYJIaMHM pOJIONIMHA B CETYaTKe TIJa3a,
MO03TOMY 2pasumanyuonnsle (paouo u céemoswvie) 60JAHbl - HEBUIUMBI.

Ho wumenHo »sTa "epasumauyuonnas paéoe'' OT NBUKEHUS
MHO>KECTBA YaCTHII, UCITyCKaeMbIX 3BE3/IaMU U MpeAcTaBisieT co0oii,
Tak Ha3blBaeMoe, '"penuxmoeoe u3znyyenue'', KOTOpoe, IO
"aBTOPUTETHOMY' MHEHHUIO KaHIUAATOB B JIOKTOpPA, OCTAJIOCH OT
6ubneiickoro bompmioro B3pbIBa W /0 CUX MOpP HHUKAK HE MOXKET
paccesThesl.

Ota K€ TpaBUTAllMOHHAs psAOb sBIsSETCS U OaHAJIBHOMN
MIPUYMHON OpoyHoecKoz2o nBvxeHus. Ho, He cMoTps Ha 3TO, yu€HbIE
C YIOPCTBOM, JOCTOMHBIM JIy4IIer0 MPUMEHEHHUs, YK€ MHOIO JIET
UIIYT 3TU TPAaBUTALlMOHHBIE BOJHBI, COBEPIICHHO HE MOA03pEBasi, 4T
mpocTo B HUX JkMBYT. Kak OBUIO CKa3aHO BBIIIE, JIFOOOM
MaTepHaIbHBI 00BEKT, JBIDKYILUICS B JII0O0OH cpefe, BO30yKaeT B
Hel BOJIHY. BO3bMEM 115 ipuMepa OABOIHYIO JIOJKY, ABHUKYIIYIOCS
B TOJIIE BOJABI co ckopocThio 30 y3moB, wnu 15 m/cek. Jlnuna
yIpyroi BOJHBI, cO3/laBaeMasi eif, OyJeT paBHa pa3HOCTU CKOPOCTEH
3ByKa U JIOJKU B BOJE,

A=(Vs-Va)lt,

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

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

Jlogka, nBWXKymasca C 3TOM CKOPOCTBIO B MOABOAHOM
MOJIOKEHUH, B JIIOOOM Cilydae H3JIydaeT WH(Pa3BYKOBBIE BOJHBI
gactotoid okoso 1 I'm, mmmuoit 1385M. OOGHApYXUTh WX MOXKHO C
MOMOIIBIO TIOJYBOJTHOBOW aHTEHHBI, MPEICTaBISIONICH coO0l aBa
JaTYMKa JTaBJICHUSI, PACIIOJIOKEHHBIX Ha rinyomHe 10-12m meTpoB u
pa3HECEHHBIX Ha PACCTOSIHHE MOJIYBOJIHBI, TO €CTh HAa 692M. TouHble
KOOpJMHATHI MOABOIHOM JOJKHU MOKHO ONPEIENINUTh, UCIIONb3Ys JABE
TaKUX aHTEHHBI, pa3HECEHHBIX Ha S-8KkM.

CkopocTh BOJHBI B T'PAaBUTALlMOHHOM II0JIE — BEJIMYMHA
IPAKTUYECKU ROCMOAHHASA, 3aBUCSILAS TOIBKO OT CBOMCTB MOJIs. DTO
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TO, YTO B KBAaHTOBOU (DM3HKE, HA3ZBIBACTCSA CKOPOCHbIO céema. A Tak
Kak Marepusi B3aMMOAECHCTBYET TOJBKO C IOMOUIBIO MOJIEH, TO
CKOPOCTh 3THUX B3aMMOJICUCTBHI HE MOXET MPEBBINIATH CKOPOCTH
pacrpocTpaHeHUs] TPABUTAIMOHHON BOJHBI MJIM KaK TOBOPST
KaHJIUJIATHI B JOKTOPA, CKOPOCMU C8emd.

CKOpOCTL FpaBI/ITaI_[I/IOHHBIX BOJIH B pa3J'II/I‘IHBIX BCIICCTBaAX
3aBUCHUT OT aCI/IMMeTpI/II/I I‘paBI/ITaI_II/IOHHBIX HOHGI\/'I X aTOMOB U UX

arperaTHoro coctostHus. Yem Oosbie
aCI/IMMeTpI/IH I‘paBI/ITaHI/IOHHBIX HOH€I>'I
aTOMOB Ta30B S, TeM OOJBIIMKA MYTh
MPUXOJUTCSA TPEOOJICBaTh BOJHE H,
€CTECTBCHHO, 3aTpadyuBaTh Ha 3TO

0000000 | 5o BpeMsi. DTa 3aBHCHMOCTD

Puc.20 CKOPOCTH BOJIHBI OT INIOTHOCTH CPEJIbI,

B KOTOpPOHM OHa pacHpOCTpPaHSAETCs, WIUIIOCTPUPOBAHA PHUCYHKOM
(puc.20). B cBsA3u C 3TUM, BIOJHE YMECTHO YHNOMSHYTH 3/€Ch
U3BECTHBIN d3KcnepuMeHT H. bacoBa, mocTaBieHHbIN B IECTUAECATHIX
rojax npouuioro Beka B CCCP.

CyTp 3TOro 3KCeprUMEHTa TAKOBA, JIyY Jla3epa pPacIlerIscs
Ha JBa Jy4a, OJMH M3 KOTOPBIX MOMNaJal HEMOCPEACTBEHHO Ha
MHUIIIEHb, @ BTOPOH CHayaja MpoXOoIWJl Yepe3 YCUIINBAIOIIYIO STYEHKY.
Slueiika aTa mpeacTaBisia co00i pyOMHOBBIN Jiazep, paboTaromuii B
pexuMe ycuieHusi. ECTeCTBEHHO, 4TO Jy4d JOCTUIIM MUILIEHU HE
olHOBpeMeHHO. Ho oka3zanocek, 4To Jiyd, NpoleAnii uepe3 KpucTall
SIYENKH, JOCTUT MULIEHH paHbIlIEe JIyda, IPOLIEAIIETO 10 BO3AYXY.

[Tpuuém pasnuna 6pu1a TpocTo orpoMHoi. OHa mpeBbIIIaNa
BCE MBICIIUMbIE M HEMBICIUMbIE TOTPEIIHOCTH W omuOku. Jlyy
MPOXOAWJI CKBO3b SYEHKY, IPAKTUYECKM MIHOBEHHO C IIOYTH
OCCKOHEYHOM CKOPOCTHIO. YCIIOBUS DKCIIEPUMEHTAa HW3MEHSUIH, HO
pe3yapTaT oOcCTaBajcs MpexXHUM. bonee Ttoro, pesyapTaT He
U3MEHHUJICS, JaKe KOTJa KTO-TO 3a0bLI BKIIFOUUTh MUTAHNUE YCUITUTEIS
¥ BTOPOI1 JTyd NMPOCTO MPOIEN Yepe3 pyOuHOBBIN KapaHaall.
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Jlyd mpoxonun yepe3 pyOMHOBBIM CTEp)KeHb C OECKOHEUHOU
CKOPOCTBIO, M pa3HHMIIa OblJIa paBHA JUTMHE KpUcTayia. Ha3zpeBaromuii
CKaHJaJI B CBA3M C pe3yJibTaTaMH 3KCIIEpUMEHTA, CTaBUJI Ha TEOPUU
OTHOCUTEIILHOCTH OTPOMHBIN KUPHBIA KpecT. A Benb kputuka TO B
T€ BpeMEHa NpUpaBHUBAJACh YyTh JIU HE K M300pPETEHHIO BEUHOTO
nsurarens. Kak Torna BRIIUIM K3 3TOrO MIEKOTIMBOTO IOJIOKEHHUS,
HeusBecTHO. Ckopee BCEro, CIyCTHIIM Ha TOpMoO3ax. XOTs, 110 CYTH,
COBpPEMEHHAas TeOpeTudecKas (pu3nKa TONBKO TEM M 3aHMUMACTCSI, YTO
n300peTaeT BEYHbIC IBUTATEIH. . .

Tak xak MaTepuaigbHble OOBEKTHl B3aMMOICHCTBYIOT MEXIY
coboif Ha YypOBHE TOJEH, CKOPOCTh 3TOTO B3aUMOJCHCTBUS
OTpefieNiieTcsl, B OCHOBHOM, CKOPOCTBIO PaclpOCTpaHEHHs] BOJH B
rpaBUTAIMOHHOM TOJie¢ (CKOPOCTh CBE€Ta), TO M PE3YJbTaThbl
JKCIIEpUMEHTa bacoBa, ¢ TOYKM 3pEHHs HACTOALIEH TEOPHH,
OOBSCHSIIOTCS OY€HBb TIPOCTO.

Jlyd, npomeamuii nmo pyouny (TBEpAOMY Teiy), HMPEOI0IeN
ropa30 MEHbIIEE PACCTOSHHUE B I'PABUTALMOHHOM I0J€ TBEPIOTO
tena (D Sr), 4eM JIyd, pacrpoCTPaHSIOIIMNACS B TPABUTALIMOHHOM I10JI€
BO3QyIIHOM cpenbl () Sr). Ilepenaua e umMmnysbca HEMOCPEICTBEHHO
C aroMa Ha aroM B TBEPABIX TeJdaX U KHUJAKOCTAX, B CHIYy HX
MPAKTUYECKOH HEC)KMMAEMOCTH, MPOUCXOAUT CO CKOPOCTHIO,
Omm3koi Kk 6eckoHeuHo (puc.20). [ToaTomy syd, mpomeammii uepes
pYOMHOBBI KpHUCTaJJI, NPHUIIET Ha JETEKTOp paHblIe Jyya,
PacIpOCTPaHSIOLIErocs 0 BO31yXY, Ha BpeMSI:

t=3_Sr- > Sv)/c, re

>St — cymMMapHBId MyTh Jy4a B TPaBUTALMOHHOM IIOJIE
pyouHa,

>Sr — cyMMapHbIi MyTh Jydya B TPaBUTAI[MOHHOM II0JIE
BO3AYILIHOW CPEIbI,

€ — CKOPOCTh BOJIHBI B TPaBUTAIIIOHHOM TMOJ€ (CKOpocmb
ceema).
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Jlorndeckast 0e3rpaMOTHOCTh JIOJEH, HA3bIBAIOMINX ceOs
YUEHBIMH C MX HECIIOCOOHOCTHIO TOHSATH MPOCTHIC BEIIW, MPHBEIA
U300pETECHUIO TIOHATHS  KOPIYCKYJISIPHO-BOJHOBOTO  JyaM3Ma,
YTBEPXKAAOIIET0, YTO MaTepus B HEKOTOPBIX CIydasX, MOXKET
IIPEeBpaIIaTbCs B CBOE CBOMCTBO M CO3JIaHUIO TAKOTO JDKEHAYYHOTO
HAIpaBIICHUS B HAyKe, KaK KBaHTOBas (PU3UKA.

7. OB ODSHEPTUH

OHeprusi, TMOHSATUE B COBPEMEHHOW Hayke, MNPSIMO TaKH,
¢dantactuueckoe. M kak Tonbko e€, OeqHyo He ckiIoHAIT. OHA U
W3JIy4aeTcsl, U MOTrJIOoIIAaeTCs, U Jaxe npespaiiaercsa B maccy! M kakoit
TOJIBKO OHA He OBIBAET, U MOTCHIIHAIILHON U KUHETUYECKOH U TEMHON
U Jake )KU3HEHHOU U ayxoBHOM. Ha camoMm nene, Takoit ¢puzndeckoi
CYIIHOCTH, KaK SHEPIus, B MPUPOJE HE CYIIECTBYET. ITO MPOCTO OJTHO
U3 HEOThEMJIEMBIX CBOMCTB MaTEpUH, TaKOe Xe€ KaK Harpumep,
MPO3PAUYHOCTh CTEKJA, KOTOPYIO HENb3sl OTAEIUTh OT CTEeKJIa U
"mpunenuts” K (anepe 1A TOro, 4ToOkl (haHepa cTajga Mpo3pavyHo.
W osHeprust mr0060ro Tenma 3aBUCUT TOJIBKO OT €ro MOJIOKEHHUS B
TPaBUTAIMOHHOM WJIH DJJIEKTPUYECKOM TMoJie npyroro Ttena. M
HECMOTpsI Ha YBEpCHHsI OOJIBIINX YYCHBIX, HUKAKOW BHYTPEHHEU
SHEPrUU MaTepHsi HE UMEET.

OnHaKko B MOCIEaHEE BpeMsI B MHTEPHETE MOSIBUIIOCH OTPOMHOE
KOJINYECTBO PECYpCOB, TJA€ apMHH IICEBIOYYEHBIX JroOUTENnen
pacCy)Iar0T O MOMCKaX KaKOW-TO CBOOOTHOW SHEPTUU, KOTOPOH 1O
WX MHEHHIO, 3aI0JTHEHA BCs BeeneHHas. M naxe Oousbiue ydéHble HE
KpacHes BPYT, YTO MOJI U3 KOCMOCA JIbETCSI TAKOM MOTOK SHEPTUH, UTO
B OyaymiemM e€ XBaTUT YEIOBEYECTBY HA MUJUTHOHHKI JieT. M moxoxe,
YTO CaMU B 3Ty UyIIb BEPSIT.

A BCE€ HAYMHAJIOCH C KAKMX-TO HEBEPOATHBIX CIIYXOB O TOM, YTO
Tecna, k001 HamIEN crTOCOO UCIOJIB30BAHUS YPHEPTUU BaKkyyma!, HO
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MPOKJISATHIC KAMUTAIUCThI KYMIIN y HETO MAaTeHT U BCE 3aCEKPETUIIH,
yTOOBl HE YNYCTUTHh NPHUOBUIM OT MHpoAaku yrieBojoponoB. Ho
OCOOCHHO YMUJISIIOT PACCyKIEHUs Y4YEHBIX O TOM, UTO MpHU
MEPEMEIICHUN MAaTepUAIbHOIO TeJla IO 3aMKHYTOM TpaeKTOPHH,
coBepuiaemasi paboTa paBHa HyN0. Takylo axuHEI0 MOXET HECTH
TOJILKO KaKOW-HUOYAb 0€3rpaMOTHBIN CBUHAPH, EMY MPOCTUTEIHHO.

Ho y4€nbIil 10JKEH MOHUMATh, YTO €CIU Mbl IOJHUMAEM THPIO
Ha BTOpOH 3Tax, To 370 MbI coBepmaem paboTy HpPOTHB CHIIBI
NPUTSDKEHUS. A Kora Mbl cOpachkiBaeM THPIO CO BTOPOTO 3Taxa, TO
sto 'NPS coepmraer paboTy mox AeHCTBUEM CHUITBI PUTSHKEHUS. TO
ectb pabota coepiraercsi PA3SHBIMMU Tenamu 1 B pa3HbIX YCIOBUSX,
MO3TOMY €€ Hellb3sl NPUpaBHUBATh. OHAKO YYEHBIX 3TO HE CMYyLIAET.

Bces sHeprus, moctynatomniasi Ha 3eMJTi0 U3 KOCMOCa — 3TO BCETO
JUIIb OOBIYHBIA CONHEYHBINH cBeT. M 3TOT MOTOK NEHCTBUTEIBHO
KosoccasieH u ecnu He Oynet CouHia, 3emiis 3a HECKOJIbKO Helelb
MPOCTO MPEBPATUTCS B JIEASHON map u Bce moruOHer. ConHeuHas
DHEprusi, 3TO NOTOK MaTEPUAJIbHBIX YaCTUI[ "COJIHEYHOro BeTpa’,
AJIEKTPOHOB, MPOTOHOB, aTOMOB BOJOPOJA U T.A., JBMXKYIIHECS C
Pa3JIMYHBIMU CKOPOCTSIMH M CONPOBOXIAEMbIE BOJHAMH B €r0
rpaBUTAlMOHHOM Tosie. M dWeM BbIIIE HX CKOPOCTh, TeM Ooiiee
KOPOTKHE BOJIHBI OHU BO30YXK/IAIOT.

Cama 601na He Hecém HUKAKOU IHEPIUU U He MOodicem
0Ka3b16amb HUKAKO20 0A6EHUA - IO NPOCHO MEXAHUIM nepedadu
63aUMO0eiCMEUA MeNHCOY MAMEPUATbHLIMU meaamu, 6 OAHHOM
cayuae medxncoy Connyem u 3emnéil.

MBI BUTUM CBET HCKJIFOUUTEIHHO OJIaroapst TOMY, 4TO MOTOK
MaTepuaibHBIX YacTHI], (OTOHOB, MONaaas B TJia3, COBEPIIAIOT
paboTy, morioasch MOJIEKYJIOi poJonuHa B ceTuarke. B pesynbrare
norjouieHus: (OTOHA y MOJIEKYJIbl PpOJONMHA YBEIUYUBACTCS
acUMMeTpusi €€ TpPaBUTAMOHHOIO IIOJISI M, COOTBETCTBEHHO,
BO3HHMKAET PA3HOCTh SJIEKTPUUYECKUX MOTEHIIMAIOB, B pPE3YyJIbTATe
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KOTOPOW BO3HUKAET JBU)XKCHHUE AJICKTPOHOB MO HEPBHOMY BOJIOKHY
WA DIIEKTPUYECKHUIA TOK, HHTEPIPETHPYEMBI MO3TOM KaK CBET.

[loHATHE KBaHTa CBeTa, KaK TMOPIUU W3TYYCHUsS, BOZHUKIIO
UMEHHO W3-32 TOTO, 4YTO ()OTOH SIBJISECTCS MUHHMAJIbHON THOpIHEH
CBETOBOT'O IIOTOKA, B PE3yjbTaTe KOTOPOH BO3HHKACT OIIYIICHHE
CBETa B MO3Te.

KBaHT — 3TO mpoCTO OJJHA €AMHCTBEHHAS YaCTUIIA WA TO JKE
camoe, 4To 1 (POTOH.

DHepeus, He MOIHCEM NPEEPAUAMBCA HU 6 KUHEMUUECKYIO, HU 6
MEXAHUUECKYI0, HU 8 XUMUYECKYIO0, HU 8 KAKYIO OPYZYI0, ROMOMY Ym0 IMO
MOIbKO CBOIICINGO0 Mamepuu cosepuiams paoomy, 00yci06ieHHOe
PA3HOCMbIO ZPAGUM AYUOHHBIX HOMEHYUATI08.

W kornma roBopsT o mepenave dJICKTPOIHEPTUH, TO UMEETCS B
BUAY TO, 4YTO TepemaéTcsi MOTOK MAaTEPUAIBHOTO HOCUTENS —
AIIEKTPUYECKU 3apsHKEHHBIX YACTHIl, KOTOPBIE MPH ABMKCHHUH TIO]
NENCTBUEM PA3HOCTH IMOTSHIIMAIOB CIIOCOOHBI COBEPIIAThH padoTy.

8. O IAPOBO MOJIHUU

[[TapoBy10 MONHUIO, KAK U MHOKECTBO MPOCTHIX MPUPOIHBIX
SBJICHUM, COBPEMEHHAs HayKa JI0 CHUX IIOp CUMTAEeT 3arajakoi, Ha
OOBSICHCHHMH KOTOPOW CJOMalyd 3yObl OYE€Hb MHOTHE OOJIBIIHE
yuénble. Hayka BooOI1e ui€T OKOJbHBIMH IYTSIMH U OY€Hb MHOTHE
MEXaHHU3MBbl MPOCTHIX MPUPOJHBIX SIBICHUN OCTalOTCA BHE €€ MOJs
3peHust. BBIABUHYTO COTHU BEpCUi MOMBITOK OOBSICHEHUS IIApPOBOM
MOJIHUH, HO HU OJIHA M3 HUX Jla)Ke HA MOTy HE MPUOIU3UIA HAYKY K
pasragke storo siBaeHus. Ho Ha OCHOBe BbIllIE H3JI0KEHHOTO,
MEXaHHU3M IapOBON MOJHUU 3JIEMEHTAPHO OOBICHIETCS.

OObluyHass  JHWHEHHAs  MOJHUSA  TPEACTaBIsIeT  coOOH
KpPaTKOBPEMEHHBI  TOKONPOBOJAIIMA  KaHall B BO3JYyXe,
BO3HUKAIOIIUN B pe3ysIbTaTe pa3HOCTH 3JIEKTPUUYECKUX MOTEHINATIOB

MeXAy obJlakaMHu WM oOJlakaMu u 3eMIIE. Pa3HOCTh MOTEHIIMANIOB,
60



Beonroyust MATEPHH

3TO pe3yabTaT TypOyJIEHTHOCTEH, BO3HHMKAIOIIUX B BO3AYyXE OT
Pa3HOCTH TEMIIEPATYP BOCXOMISIINX NOTOKOB B )KAPKYIO MOTOY.

TypOynentHocTH B 00JaKax MPUBOAMUT K MEPEMEIIMBAHUIO U
YBEJIUYECHUIO TUIOMAAN COIPUKOCHOBEHUS MOJIEKYJI BOJISIHBIX ITAPOB C
MOJIEKYJIaMH OKPY>KalOILlIEro BO3[yXa, 4YTO OOJIerdaeT nepeTeKkaHue
3apsioB. Ilpu sToM paGoTaer TOT e caMblii MeXaHH3M, KakK IpH
AIIEKTPU3ALNY HATUPAHUEM CTEKIISTHHOM MM Y00HUTOBON MAIOYKH.

O6naka, COCTOAIINE U3 MOJIEKYJ BOJbI, UMEIOIINX MEHBIIYIO
ACUMMETPUIO TPaBUTALIMOHHBIX II0JIEW, OTHOCUTENBHO MOJIEKYI
BO3[yXxa KaK [MpaBWIO, I[OJY4alOT U3 HEro Uu30bITOYHbIE
OTpULIATENIbHBIE 3apsiAbl. Pa3psa MOXKET NpPOM30WTH KaK MEXIY
o0JyakaMu, UMEIOIUMHI OTPULIATENIbHBIE 3apsA/bl pa3HON BETUYHHBI,
Tak U MEeXIy oOiiakamMu M 3eMJEH, KOTopas Tak ke UMEEeT O4YeHb
HEeOOJIBIION U30BITOUHBINA OTPULIATEIIBHBIN 3apsil.

Korma mexny obnakamMu pa3HOCTh MOTEHIMANIOB JOCTUTAET
HEKOTOpPOW KPUTUYECKOW BEIMYMHBI, 3apsabl HAUMHAIOT NEPETEKATh
MEXIy HUMH, 00pa3ys TOKONPOBOJSIIMKA KaHal, MO KOTOPOMY
NPOUCXOIUT JABHUHOOOPA3HBIA pa3psijl, BBIACISAIONIMNA OTrPOMHYIO
MOIIHOCTh 32 OYE€Hb KOPOTKUN MPOMEXYTOK BpemeHu. Mnu mpocro
nuHeiHas monuaus. [Ipexae yem mpekpatutcs MOJHUS pa3OuBaeTcs
Ha HEOOJbIINE YYACTKH, KOTOPbIE€ WHTEHCHUBHBIMU BO3AYIIHBIMHU
BO3MYILIEHUSMH, MTOCTOSHHO MAYIIMMHU B TPO30BBIX 00JaKax, MOTYT
CBEpPHYTbCS B INETIIO U OTOPBAaBIIMCh OT OCHOBHOI'O KaHaja,
HEKOTOpPOE BpEMS CYLIECTBOBATh B BMJI€ 3aMKHYTOI'O KOJIBLIEBOTO
NOTOKA 3aps0B, ABMXKYIIMXCA IO KPYTOBBIM SKBHUIIOTEHIUAIBHBIM
TPAEKTOPHUAM. DTO U €CTh IIAPOBAsI MOJIHUS.

A  KXak W3BECTHO, HOBIJKEHHE II0 DKBUIIOTECHIIMAILHOMN
TPACKTOPUH, 3TO MO CYTH, AHAJIOT MPSMOJIMHEHHOTO PAaBHOMEPHOTO
JBUKEHUS, TIPU KOTOPOM paboTa MPaKTUYECKU HE COBEPUIACTCS, TO
nrapoBasi MOJHHS, MOAOOHO CBOOOJHO BpalllAlOIIEMYyCs] MaXOBHUKY
WIM BOJIYKY, MOKET CYLIECTBOBATH JOBOJIBHO JUIMTEIBHOE BpEMS,
nepeMenasich MOTOKaMHU BO3/lyXa Ha HeOOJIbIINE PACCTOSHUS.
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IToka TMX0 HE UCUE3HET, NCUEPIIaB SHEPTUIO HA U3IIyYCHHUE WU
HE€ HATOJKHETCS Ha NPENATCTBUE, MPU KOTOPOM MPOU3O0UAET
pa3pylieHne KOJbIIEBOIO TOKa ¢ 00pa3oBaHWEM B BO3ayXe 00JacTh
MOBBIIICHHOW KOHIEHTPAIIMU JJICKTPUUYCCKUX 3apsyoB, [ria.11]
KOTOpbIE MTHOBEHHO BCTYIISIT B PEAKIHUIO CAMOMPOU3BOJBHOTO
CHUHTE3a C MOJIEKYJIaMH OKPYXKAIOIIEro BO3[yXa C BbIIEJICHUEM
I/IMHYJIInca MOIIITHOCTH B BUJIC B3pI>IBa.

OKCHEPUMEHTAIBHO IIAPOBYI0 MOJIHMIO MOYKHO TIOJIYYMTb
HpOHyCKaSI MOIIIHBIC BHCKTpI/I‘-IGCKI/Ie pa3p;1;[bl B CUJIBHO
TypOYJICHTHOM IOTOKE BO3/IyXa.

9. O TEMIEPATYPE U TEMHOW MATEPAA

Ha ocHOBaHMM H3J10KEHHOTO BBIIIE, MOKHO TaK K€ JIETKO
o0ocHOBaTh TIOHATHE TeMmmepaTypbl. [lpu HarpeBanuum Tena'
pacuIupsitoTcss W CTAHOBATCA JIerde, 3TO SKCHEPUMEHTAIBHO
yCTaHOBNICHHBIN (akT. Bo3pméM TBEpHOE TEno U MpoOBeAEM
MBICTICHHBIA 9JKcrepuMeHT. Kak ObUTO CKa3aHO BHINIE, ATOMBI
BelecTBa 00JaNal0T TPABUTAIMOHHBIMU TONISIMH, Ojaromaps
KOTOPBIM OHM NIPUTATMBAETCS K 3emie. Tak Kak rpaBUTAallMOHHBIE
MOJIsI aTOMOB TBEPJAOTO TeJla HMMEIT OYEHb HE3HAYUTENIbHYIO
ACUMMETPHIO, TO OHHM CHJIBHO IIPUTATUBAIOTCA IPYT K APYTY.

[IpubaBnsieM K KaXaA0My aromMy 1o 31ekTpoHy. [Ipu stom y
aToMa HECKOJIbKO YBEIUYUTCS ACUMMETPHUSl €ro TI'PaBUTAIIMOHHOIO
MoJisl, B pe3yJbTaTe 4Yero yMEHBIIUTCS Cujla MPUTSHKEHUS Tella K
3emiie. [ri.11]. To ecth aTOM cTaHeT jerde (BO3HUKHET e eKT Beca),
a 00beM ero yBEIMWYHTCS Ha OJWH JJEKTPOH. BoT, mo cyTu, Mbl U
0OHapyXWIH HOCUTENb Teria. Takol CBOeoOpa3HbIN TEIIOPO, POIh
KOTOPOr0 MOT'YT UIparh, B MPUHLUIIE, KAK MOJOKUTEIbHbBIE, TAK U
OTPULIATEIIbHBIE 3aPS/bI.

62



Beonroyust MATEPHH

W xoropelii Oonblive y4E€HbIE YK€ YCHENnd "3aKphITh',
MpUIyMaB B3aME€H BEYHBIM JBHUIaTellb, B BHUJIE MOJICKYISPHO-
KMHETUYECKON TEOpHH.

Bo BcenenHnoit cymecTByoT 00JaCTH, I7le¢ KOCMUYECKUE Tela
00pa3oBaHbl  BEIIECTBOM C  TOJIOKHUTEIBHOM  aCUMMETpPUEH
rPaBUTALMOHHBIX TOJIEW aTOMOB. DTO TO, TO Y4EHBIE HA3BIBAIOT
TeMHOU MaTtepueil. [1o cyTu — 370 HeKuil napaylIebHbIA MUD, TIE BCE
HAo00OpOT. M3mydeHus 3BE3N COCTOSIIMX U3  BEIIECTBA C
MOJIOKHUTETIBHONH acUMMETpHUel, NpPEeACTaBIAI0T co00il  MOTOKH
MOJIOKUTENBHBIX YaCTHII.

OTOT MUp Tl HAac HeBUAUM. HeOombImoi Kycok BEIIecTBa,
00bEMOM B KyOMYECKHMI CaHTUMETp, y Hac Ha 3emiie OyJeT BECUTh
HECKOJILKO TOHH U OyJIeT UMEeTh ITyOOKO Y€pHBIN 1BET. [103TOMY MBI
HUKOT'/IA HE CMOKEM IOCETUTh 3TOT NMapaUIEIbHBI MUp, TaK K€ Kak
U ero oOMTaTenu He CMOTYT MOCETUTh Hail. OOIIaThCsl MBI CMOXEM
JIMILIB ITOCPEICTBOM PAHOCBS3H.

[TpogomkuM CBOM MBICIICHHBIN SKCIIEPUMEHT, 100aBIsis B
aTOMBI TeJa MO 3apsAny. ACHUMMETpUS UX TPAaBUTAIIMOHHBIX MONEH
OyJIeT yBEIMYMBATHLCS, TE€I0 OYAET CTAHOBUTHLCS BCE JIETYe U JIeTYe, a
CHUJIBI TIPUTSKEHUST MEX Iy aTOMaMH OyIyT CTAHOBUTBHCS BCe cadee u
crnalee.

Uepes HEKOTOpOoE€ BpeMsl aTOMBbI IOJIy4aT BO3MOYKHOCTh
MEPEMEIATHCA OTHOCUTEIBHO APYT IPYyTa U BEIIECTBO MPEBPATUTCS B
KHUIKOCTh. To ecThb pacmaBurcs. [Ipu nanbHeimeM npuOaBIeHUH
3aps0B, ACUMMETPHUS TPABUTALIMOHHBIX ITOJIEH aTOMOB YBEJIUYUTCS
HACTOJbKO, YTO OHHM HAYHYT OTPbIBATBCA APYr OT Jpyra BCE
YBEJIIMYMUBAIOIIMUMUCS ~ CWJIaMU  OTTAJKUBAHUS U KHUJIKOCTh
npeBpaTUTCs B Ta3. BOT MBI U monydunau OOBSICHEHHWE MEXaHW3Ma
HCTIapEHUS.

IIpumeuanue! B uacmnocmu, ucnapenue 600vl 00yCj1061€HO
pazHocmuio acummempuii 6030yxa u 600vt (puc.21), noamomy oarce
3amépzuwan eoda (1€0) 0060abHo Xopouio ucnapsemcsa. Hzovimounvle
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3apa0bl U3 MONEKYIl 6030yXaA NEPEMEKAs 8 MOIEKYJIbl 1b0d, YEEAUYUEAION
acuMMempulo UX ZPAGUMAUUOHHBLIX NOJell, Ym0 HPUEOOUm K
YyeenuueHuo cun OmmaiakueaHus mMoJiexyi opyz om opyza, Komopule npu
IMOM ROTIYUAIOM  GO3MOMCHOCHIL OMIOPBAMbLCA OM NOBEPXHOCMU U
HOOHAmMbBCA 8 6030yX, émMecme ¢ ''mpununmumu'’’ K HUM MoJIeKy1amu
6030yxa).

[Tpu 3HAYNUTENTHPHOM YBETUYCHUH KOHIIEHTPAIIUU N30BITOUHBIX
3apsI0B B aTOMax, OHHU YK€ He OyIyT B HUX yJEpKUBAThCA, a OyayT
PaBHOMEPHO PACHPEIENATHCS 110 BCEMY 00BEMY.

Taxkum 06pa30M, 000CHO8BIGACMCA MEXAHUM emopozo
Hauana mepmooOuUHaAMUKYU U RPUHUURN 803DACMAHUA IHMPONUU, KAK
6bIpasHUBaAHUA 100bIX (u3uyeckux napamempose mamepuu. B
OaHHOM cliyuae - memnepamypol.

B koHIIe KOHIIOB, BEMIECTBO MPEBPATUTCS B CMECH "TOpsSUUX"
(3apsKEHHBIX)  aTOMOB € DJIEMEHTAPHBIMU  3JIEKTPUUYECKU
3apsSOKEHHBIMM  YacTMLAMM WM B IuiasMy. llpu  naneHeimem

MOBBIIICHUU TeMIepaTypbl

. - HPOMCXOUT CIIEMYIONIEE.
- ‘ : Us3-3a OrPOMHOM
i T KOHIICHTPALlUK OJMHAKOBBIX 3apsJIOB,
.' arOM  MEPEXOAUT B  COCTOSHHUE,

Baa5i moAo0HOE JKUIKOW Karuie, KOTopas
pa3BaMBacTCd Ha  JJIEMEHTApHbIC
YaCTUIl. OTU JJEMEHTapHble YacTUIbl, MpU JadbHEUIIEM
MOBBIIICHUH TEMIIEpaTyphl, pa3BajsaTcs Ha cyOsnemenTapHbie. U Tak
nanee. Ilo cyrm ™Mbl BOCHpPOW3BENIM 31ECh IPOLECC CHUHTE3A,
MPOUCXOISAIINN B 3BE3/7]aX, B OOPAaTHOM HAINpPaBICHHH.

Temnepamypa — mo eenuuuna pasHocmu acumMmempuii
2PABUMAayUOHHBIX NOJIEH AMOMO8 MAMEPUATLHO20 MeNa U AmoMo8
OKpyJcarouieil e2o cpeobl.

Nnu mpocto pa3HOCTh HX HW3OBITOYHBIX DJICKTPUUECKHUX

3apsAa0B. IloTok Temia — 3TO IMOTOK 3apsKCHHBIX YaCTHII, KOTOpBIﬁ MbI
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YyBCTBYeM Ojaromapsi yBETUYHMBAIOMICHCS ACHMMETPUU MOJIEKYT
HAIIIeTO TeJa.

Ecnu ke 3TOT MOTOK YacTuIl HampaBjieH W3 Hallero Teia u
OyIeT yMeHbIIaTh AaCUMMETPHUIO HAIlUX MOJIEKYN, MbI OyJem
YyBCTBOBATh OXJIAXKJICHHE. AOCOIIOTHBIA TEMIIEpaTypHBIN HYIb, 3TO
PaBEHCTBO WJIM HYJEBas Pa3HOCTb ACHMMETPHIl TpaBUTAIMOHHBIX
noje aToMoB Tena, KOTOpas B CHIY C(EepUUecKOll METpUKU
BCEJICHHOU, HEBO3MOXKHA.

A TO, YTO TOIpa3yMeBaeTcs MOJ AaOCOJTIOTHBIM HYIEM B
COBPEMEHHON Hayke — 3TO CHEKYJsALHUs, OOYCIOBJICHHAs CIENbIM
MEPEHOCOM pPe3yJbTaTOB MaTeMaTHYEeCKHX MpeoOpa3oBaHUN Ha
(U3UYECKYIO PEATBHOCTD.

AHaJOTHYHBIM ke 3a0TyXKJICHUEM SIBISIETCS U MOJIEKYJISIPHO-
KMHETHYECKass Teopus, MPOTUBOpedalllas BTOPOMY  Haudaly
TEPMOJMHAMUKH, OOYCIIOBJICHHAs, KaKk W B CIy4ae C OIBITOM
Pesepdopnaa, ormmbouHbIM 00bSICHEHHEM PE3YyIbTaTOB SKCIIEPUMEHTA
bpoyna. Hcxons w3 omnpeneneHuss TeMmmepaTypbl NPUBEIEHHOTO
BBIIIIE, 3JEMEHTAapHO OOBICHSACTCS NPUHIMI pabOTHl OOBIYHOTO
XOJIOIMTbHUKA.

[Ipu cxatum pabGodero Tenma - (¢GpeoHa, €ro aToMbl
COMMKAIOTCS, KOHIIGHTpAIUsS M30BITOYHBIX 3apsfoB B €ro o0bEMe,
YBEJIMYMBAETCS U 3apsabl, [OAYMHAACH BTOPOMY  Hayaily
TEPMOJAMHAMUKH W  CTPEMSCh  PACIPENCIUTHCS  PABHOMEPHO,
HAYMHAIOT TepeMeniaThcsi B CTEHKM EMKocTh (paauarop). anee
IIPOXOJS MO JAaBJICHUEM YepE3 TOHKOE OTBEPCTHUE B APYTYIO EMKOCTb
(pazmuaTop MOpO3WIBHOW KaMepbl), pabodee Teno pacumpsieTcs U
KOHIIEHTpAIUs 3apsA0B B HEM PE3KO YMEHBIIIAETCS.

CornacHo BTOpOMY Hauajy, 3apsi/ibl HAUMHAIOT MepeTeKaTh B
pabouee TeIO yXKe M3 CTEHOK MOPO3WJIBLHON KaMephl, emé Oomee
oxnaxnas ee. Korga Mbl mpukacaeMcs majiblieM K METAIIMYECKOMY
MpEAMETY, OH HaM Ka)KeTCs XOJIOJAHBIM, TOTOMY UYTO HU3-3a Pa3HOCTH
ACUMMETPUI MOJIEKYJT HAIIIETO TeJIa U aTOMOB METaslia, U30bITOYHBIE
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3apsapl HAIETO Tella HAYMHAIOT TEepeTeKkaTh B METall, Co3JaBas
OLYILIEHUE XO0JIOAA.

To ecTp HamM HEpPBHbIE KJIETKH MPEKPACHO OIPENEsIOT
HampaBiieHue 3Toro Toka. [Ipukacasice K JIepeBsHHBIM IpeaMeTam,
UMEIOLTUM IPUMEPHO OJJUHAKOBYIO aCUMMETPUIO C HAIIIUM TEJIOM, MbI
HE OINYIIaeM WX XOJOIHBIMH, MIOTOMY YTO H3-32 OTHOCUTEIIEHOTO
paBEHCTBA ACUMMETPUH, IEPETEKAHKE 3aPsIIOB CITUIIKOM HUYTOXKHO,
YTOOBI €0 OIYTHUTb.

JIBMOKEHHEM  DJIGKTPUYECKUX  3apsfoB  DJIIEMEHTapHO
OOBSACHAIOTCA JIOOBIE MEXaHM3MBbl B3aUMOJEHCTBUII B MpPUPO/IE,
BKJIIOUAsi MEXaHU3Mbl JEUCTBUS PA3IUYHBIX OPraHOB HAIIETO Teja.
Ceryarka, Hanpumep, MPEJCTaBIISIET coboit MaTpUIly
CBETOUYBCTBUTENIbHBIX  KJETOK, TaK Ha3bIBa€MbIX  MaJIOYEK,
ONPENIETAIOMIUX UHTEHCUBHOCTb CBETOBOT'O MOTOKA, COBMEIIEHHYIO C
MaTHUIeH, TaKk Ha3bIBa€MBIX KOJIOOUYEK, MPEACTaBISAIONINX Cc000it
JIETEKTOPBI CKOPOCTH (POTOHOB, KOTOPOH OMpPEIesieTCs 1[BET.

CeruaTka — 3TO, IO CyTH, U3MEHUBILUICS (paceTOYHBIN Tia3
HAaCEKOMOT'0, MOJYUYUBIINI B PE3yJIbTaTe IBOJIOIMOHHOTO MpOIEecca,
obmuii xpycramuk. CBeT, GOKYCHPYSICh XPYCTaIUKOM, CO31aéT Ha
ceTyaTke  M300pakeHWe,  MpeACTaBisAIoOmee  coO0OM  KapTy
JMEKTPUYECKUX  MOTeHHHanoB. To ecTh 93T0 u300pakeHue
OKpPYXaIOIIMUX MPeIMETOB, CPOPMUPOBAHHOE WJIM HAapHUCOBAHHOE Ha
CETYATKE AEKTPUUCCKUMU MOTECHIIUATAMHU.

B pesynbrare nelcTBUA 3TUX IOTEHLMATIOB BO3HUKAET
JIBUKCHHUE SJIEKTPHUECKHUX 3apsSAOB MO My4YKYy HEPBHBIX BOJIOKOH,
KOTOpBIE TIOCTyNass B MO3T, (QOPMHUPYIOT B HEM BpPEMEHHYIO
HEHPOHHYIO CTPYKTYPY, TaK K€ MPEJCTABISIONIYI0 COOOW IBETHOE
00bEMHOE M300pKEHHE OKPYKAIOIIMX MPEAMETOB, KaKIas TOUYKa
KOTOPOT'O COOTBETCTBYET MOTEHIIMAIY, CO3/1aBaEMOMY ONpPeIeIEHHON
MajJoYKON B ceTyaTKe. ITO M300pakeHre 00padaThIBACTCsI MO3TOM U
YaCTHYHO 3aIIOMHUHAETCHL. ..
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Temeppr ocTtaércs oauH HEOONBIIOW MIAT JO CO3JTAHUS
UCKYCCTBEHHOro rja3a. I[Ipu coBpeMeHHOM YpOBHE pa3BUTHS
MUKpPOTEXHOJIOTUH, CO3/laHW€ TaKOro HCKYCCTBEHHOIO TIJja3a He
COCTAaBUT OOJIBIIIOTO TPy/Aa M 4epe3 JIBa — TPU Toja Jr00H ciaenou
CMOJKET BUJCTbD.

ITycts W He Tak XOpPOIIO, KaK HOPMAaJIbHBIMH TJIa3aMH, HO
JOCTaTO4HO, 4TOOBI 00X01uTCs 6€3 moBoAbIpelt... Ero koHCTpyKuus
JIOBOJIBHO IIPOCTA, HO 3/71ECh 51 €€ MPUBOAUTH HE Oyy.

AHanornyHeIM ~ o0Opa3oM  pa0oTaeT ¥ MEXaHU3M
pacnio3HaBaHusl BKyca. PasnuuHble BemiecTBa, Momajaas B CIIOHY,
SBIISIOLLYIOCS. DJIEKTPOJIUTOM, CO3JAIOT AHAJOTUYHYIO XK€ KapTy
ANEKTPUYECKUX MOTEHINANIOB, KaK U CeTYaTKa IJia3a, KoTopas Tak ke
00pabaThIBacTCSI MO3TOM. ..

Ewé ooun ouenv mnacnaouwlii npumep, 00Ka3zvléaroujuil
I1eKmpuyueckyro npupoody memnepamypul. Ecnu naockocmmuoi
ROJIYRPOBOOHUKOGDLIL OUOO NOOKTIOYUMb 6 3ANOPHOM HANPAGIEHUU
K UCMOYHUKY ROCMOAHHO20 Hanpaxcenusa 6 5-10 eonem, mo 6
pe3yromame obeonenusn p-oonacmu n-p nepexooa
IIEKMPUYECKUMU 3APA0AMU, OUO0O 0080JIbHO CUTbLHO OXJIAOUMCA.
Ha 3’mom  npunyune  padomawom  NOAYRPOBOOHUKOGBIE
X0/100UIbHUKU.

10. O MPIMOJHUHEAHOM JIBWKEHNU 1
"CBEPXITPOBOJUMOCTH"

Jleusicenue — Imo 1060e usMeHeHue COCMOAHUA mend,
(nonoosicenuss unu HANpaeieHus: nepemeweHuss), 00ycnoeieHHoe
oelicmeuem pazHOCMU ZPAGUMAYUOHHBIX NOMEHUUAN08, NpU
Komopom cogepuiaencsa papoma.
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A crnenoBaTeNbHO, JBUKEHUE HE SBISETCS HENPEMEHHBIM
YCIIOBUEM CYLIECTBOBAHMSA MATEPUU U MOITOMY HHKAKOTO BEYHOTO
Xa0TUYECKOI0 JBUKCHMS B IIPUPOJE CYHIECTBOBATH HE MOXKET, TAK
KaK 3TO TpeOyeT HeNpepbIBHON 3aTPaThl MOLTHOCTH.

Jeusicenue no unepyuu — 3mo 06UIHCCHUE NO MPAEKMOPUU
PA6HO20 nomeHyuana, npu KOmopou pasHocms 2pasumayuOHHbIX
NOMEHYUAN06 OCMAEMCA HEUSMEHHOU U PAdOma He CO8epULaenics.

ITosToMy ABMXKEHHE IIO SKBUIIOTCHLHUAIBHON TPACKTOPUHU
SBJISICTCS. YaCTHBIM cly4daeM Mokos. Kak Ham roBopuT usuka, eciu
Ha TEJIO HE JCUCTBYIOT HUKAKUE CHJIBI, WIA PABHOJACHCTBYIOIIAS BCEX
JEMCTBYIOIMX Ha TEJIO CHUJI, paBHA HYJIIO, TO TEJIO OyeT HAXOUThCS
B IIOKO€ WIA B COCTOSHHHM PaBHOMEPHOIO IPSAMOJIMHEHHOTO
nerkeHus. Ho Tak kak BceneHHasi, B CHIIy CBOMCTB MaTEpPUU UMEET
cepruiecKyro METPUKY, TO Pa3rOBOPHI O KAKOM-TO MPSIMOJIMHEHHOM
pPaBHOMEPHOM JABIKEHUH, SIBIAIOTCS 3a0myxaeHueM. B cdepuueckoii
TeOMETPHUH BCEICHHOM TaKOTO JBM)KEHUS HET M OBITh HE MOJKET.

EnuHCTBEHHOW NPsIMOM JIMHUEW BO BCEJIICHHOM MOXHO
CUUTATh TOJBKO PAINYC JTFOO0TO TATOTEIOIIET0 T, HO ABM)KEHHE IO
9TOM JINHUU HE ABJIAECTCS PABHOMEPHBIM, TaK KaK MOKET IPOUCXOIUTh
TOJIBKO IO ACVCTBUEM Pa3HOCTH I'PABUTALMOHHBIX IIOTCHIMAJIOB.

Jletsiimii camon€r, HampuMep, B YCTAHOBUBILEMCSI PEKUME
MOJIETA MOJXKHO CUUTAaTh JBIKYIIUMCS II0 MHEPLUH, TaK Kak
PaBHOJEHCTBYIOIIAs BCEX CHJI, NEHUCTBYIOIIMX HAa CaMOJIET B OTOM
pexuMe, paBHa HYJIIO.

Cuna TAroreHus: ypaBHOBELIEHA OIBEMHON CUIION KPBLILEB,
CHUJIa COIPOTHUBIIEHUSI BO3/lyXa YpaBHOBELIEHA CUJION TSTU JBUTATENsS
U CaMOJIET B JAaHHOM CJIydae IBHMIKETCS II0 JKBUIIOTEHUIUAIBHON
TpaekTopuu. Mnm mo wuHepumu. Haxopsce BHyTpu camosiéta C
3aKpBITBIMH WJUIIOMUHATOPAMM, €T0 JBHKCHHE HEOTIMYHUMO OT
COCTOSIHUS TIOKOS.

Ecnu x KOHIIaM POBOAHUKA IPUIIOKUTh HEKOTOPYIO Pa3HOCTh
NEKTPUYECKUX IOTCHUHUAIOB, TO B HEM BO3HUKHET JBHXXCHHUE
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NIEKTPUYECKUX  3apsaaoB. IIpuuéM, 1o Mepe IPOABHIKECHUS
3JIEKTPUYECKUX 3aps/IoB K MPOTHBOMNOJI0KHOMY ITOJIIOCY, Pa3HOCTb
MOTEHLIMAJIOB Oy/leT M3MEHSTHCS, a CUJla MPUTSHKEHUS U CKOPOCTh
JBUKEHUS 3apsiioB Oy/eT BO3pacTath.

CrienoBaTenbHO, 2/1EKMPUYECKUIl MOK — 3IMO YCKOPEHHOe
OgudICeHUEe INIEKMPUUECKUX 3apA006 NO NPOBOOHUKY, TO00HOE
NaJCHUIO MaTepUAJIbHOTO Tejla MOJ  JEHCTBUEM  Pa3HOCTH
IPaBUTALMOHHBIX OTEHIUAIOB. V1l NMEHHO MO3TOMY AJIEKTPUYECKUI
TOK MOXET coBepIuaTh padboTy. Mcxons u3 3TOro e yTBEep KICHHS,
MOJKHO JIETKO OOBSCHUTH BOSHUKHOBEHHE CBETOBOTO M3ITyYEHUS MPHU
MIPOXO0KICHUH TOKA Yepe3 MPOBOJAHUKHU C BBICOKMM COITPOTHUBIICHUEM.

Berpewass BBICOKOE CONPOTUBIIEHHE JIBU)KEHHIO, 3JIEKTPOHBI
HaKaIlUIMBAlOTCA B TNPOBOJHUKE, 4YTO MPHUBOJUT K TOBBILIECHUIO
KOHLEHTPALlUU D3JEKTPUUECKUX 3apsi0oB M BHITAIKMBAHUIO HMX W3
IPOBOJHMKA B OKpYXalollee IPOCTPAHCTBO CHUJIAMH B3aUMHOIO
oTTankuBaHus [ria.6]. M dem Ooiblie WX KOHIEHTpALUSA, C TEM
00JIbIICH CKOPOCTBIO OHM "BBITAJIKUBAIOTCS" U TeM OoJiee KOPOTKUE
CBETOBBIC BOJHBI BO30YXTAIOT B  TIPAaBUTAI[MOHHBIX  MOJAX
OKPYKAIOIIEeH UX Cpebl.

HmeHHO mO3TOMY IpU HEOOJBUIOM TOKE, MPOBOJAHUK CHaudaja
cnabo HarpeBaeTcs, TaK KakK '"BBITOJKHYThIE" U3 TIPOBOJIHUKA
JJIEKTPOHBl HMMEIOT HEOOJIbIIYI0 CKOPOCTh W TPHU JIBHIKEHUU
BO30Y)XJAIOT JJUHHBIC, MH(QPAKpPACHBIC, BOJIHBI, a C TOBBIIICHHUEM
KOHLEHTPAllUM CKOPOCTb BbUIETA yBEJIWYMBAECTCSI U  BOJIHBI
CTaHOBSATCS KOPOYE M MAKCUMYyM H3JIyUEHUS CIBUTAeTCsl K CUHEMY
Kparo CIEKTpa.

B pesynprare CHIBHOTO OXJIQXACHUS IPOBOJHHMKA, OH
o0eHseTC s AIEKTPOHAMU M aCUMMETPHS IPaBUTALMOHHBIX MOJIEH ero
aTOMOB  YMEHBIIAETCA, a CIEJOBATEIbHO YMEHBIIAETCS  €ro
3JIEKTPUYECKOE CONPOTUBIICHUE.

B mpoBogHMKE BO3HMKAIOT YCIOBHS JUIsl HENPEPHIBHOTO
KpYyroBOI'O JBUKECHUS ANEKTPUUYECKUX 3aps0B o
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OKBUITOTCHIIMAILHBIM TPACKTOPHUSAM, IMOAO0HO IIAPOBOW MOIHUH,
IpeJICTaBIsIoee coO0N aHaIor JBMKEHHS N0 MHEPIUU U KOTOPOe
Y4E€HBIE HA3BIBAIOT "CBEPXITPOBOJAUMOCTHIO" .

W Tak xak mpu 3TOM ABMXKEHHH paboTa HE coBepuIaeTcs, TO
TaKOM KOJIbIIEBOM MOTOK 3aps0B MOXET CYIIECTBOBATH JOBOJIBHO
JUIMTETIbHOE BpeMsi, TOKa TIPOBOJHUK OyneT HaxoguTcs B
OXJIAXACHHOM cocTosiHuU. Ho moctatroyHo pa3zopBaTh 3TOT MOTOK
3apsI0B, 4TO OB 0TOOPATh MOIIIHOCTb, KaK UX JBM)KEHHE MTHOBEHHO
MPEKPATUTCS U BUXPb UCUE3HET.

AHajnoramMy Takoro JABWKEHHS, KPOME IIApOBBIX MOJHHUMI
ABIIAIOTCS, MHOTHE SIBICHUS TPUPOJBI, HMEIOIIUE BUXPEBYIO
OpUpPOY, TaKUe KaK TOPHANO, IMKJIOHBI, a TaK K€ pa3IU4HbIe
MaxOBUKHM M BOJYKH, YYaCTKM KOTOPBIX, JABWXKYIIHECS IO
OKBUITOTCHIIMAILHBIM TPACKTOPHUSAM, NMPAKTHUYECKA HE TPEOYIOT IS
aToro 3arpaT MomHOCTH. OOBSCHEHHE CBEPXIPOBOJAUMOCTH
JBUKEHUEM KaKMX-TO "KYNEPOBCKHUX Iap" CIMIILUXCS JIEKTPOHOB,
MPOCTO HAUBHBI U CMEIIHBI.

CBepXmIpoBOIUMOCTh, KaK JBM)KCHHUE KaKUX-TO "CBOOOIHBIX"
JJIEKTPOHOB B YCJIOBUSAX OTCYTCTBHSI PA3HOCTH DJIEKTPHUUECKUX
MOTEHLIMAJIOB U COBEPILIEHUS UMU Pa0bOThI, (PU3HMUECKH HEBO3MOXKHA.
3T0 BEUHBIN JBUTATENb U TOJIBKO IICEBAOYUEHBIE 3TOI0 HE TOHUMAIOT.
U B cumy 3TOro 0OCTOSTENHCTBA, UYEIOBEYECTBO, K COXKAJICHHIO,
HUKOT1a He OYZeT UMETh CBEPXIPOBOISAIINX JTMHUN dJIEKTpoIiepeIay,
MOTOMY YTO BEUHBIE JIBUTATENI IPUHIUIAATBEHO HEBO3MOKHBI.

11. O JE®EKTE BECA U "CBEPXTEKYYECTH"

Macca u oHeprusi B HACTOSIIEE BpEeMsl  SIBISIOTCS
dbyHIaMeHTaIbHBIMU MOHSATUSIMH B TeopeTudeckon ¢usuke. Macca,
KaK KOJMYECTBO MaTepUM M OHHEpPrusi, Kak CBOICTBO MaTepuu
coBepuiath padoTy. Tak Kak MaTepus HE MOKET MPEBPAILIATHCS B CBOE

70



Beonroyust MATEPHH

CBOWCTBO, TO €CTh B JHEPIHIO, HE MOXET BO3HUKATh M3 HHUYETO U
Ucue3aTh B HUKYJa, TO MOHATHE Ae(eKTa Macchl, KaK MCUC3HOBEHUS
KaKOH-TO 4YaCTU MaTe€pUH SBJISIETCS, 110 CBOCH CyTH, aHTUHAYYHBIM.
Ho Tak kak »3TO sBJIEHHE YCTAaHOBIEHO Kak Obl
9KCHEPUMEHTAJIBHO, TO CIEI0BATENBHO, Pe4b MOXKET UTH HE O Macce,
a 0 gece, KOTOPBIA MOXKET U3MEHATHCSA B 3aBUCUMOCTH OT PaCCTOSIHUS
0 TATOTEIOLIEr0 Tejla. 37eChb HMMEET MECTO METOJO0JoruYecKas
omnoKa, KOTOPIMU M300HMITyeT BCS TeopeTudeckas Hayka. [loaromy
BMECTO MOHATHS "Macca", He0OX0IUMO yIoTpeOIsATh MOHATHE "Bec'.
Cytp sBneHus nedexra Beca JOCTATOYHO JIETKO OOBsICHUMA.
JIrobast MaTepualibHas YaCTHUIIA BELIECTBA 00J1a1aeT IPaBUTALIMOHHBIM
IIOJIEM U, CIIEOBATENbHO, IPUTATUBACTCS K APYTMM MaTepHalbHbIM
=W e = TelaM C HEKOTOpO#l cuiol, oOpaTHO

ﬁ IIPONOPLUOHAIBHOU KBaJpaTy
s [, - | pacCTosHUA MEXAy HHUMH. Mexay

[

e

JBYMsI 4YaCTHULAMH, HAXOIALIMUMUCS

Puc.22 Jpyr OT Jpyra Ha pPacCTOsSHUH,
HAMHOTO IMPEBBIIIAIONIEM UX pa3MEpPBI, CUIBI MNPUTSKECHUS OYEHBb

HE3HAYUTENIbHbI U HE UTPAIOT HUKAKOM pOJIH.

Ho ecnu 3Ty yacTuibl OKaXyTcs JOCTaTOYHO OJM3KO APYT K
IPYTY, Ha PACCTOSIHUU CPAaBHUMOM C UX pa3MepaMu, 'PaBUTALMOHHbBIE
CWJIBI BCTYIISIT B IEUCTBUE U MPUTSAHYT UX BIUIOTHYIO APYT K APYTY,
o0Opa3yst HOBYIO COCTaBHyr uyacTully [ria.3]. Bec »Toii HOBOit
COCTABHOM YaCTHUIIBI B CUITY TOTO, UTO YaCTh CUJI IPUTSHKEHUS YaCTHUII
Oyzer '"u3pacxojoBaHa' Ha yJAepXKaHME HMX OKOJIO ApPYyr Ipyra,
OKa)XETCsl MEHbIIIE, YeM UX BeC Mo oTAenbHocTU (puc.22). To ecthb
BO3HHUKHET Je(eKT Beca.

ITo cBoeit cyTH, 00bETMHEHHE JIBYX YACTHIL B OJIHY, 9TO U €CTh
npouecc cunmesa, TpPU KOTOPOM  COBeplIaeTcs  padora,
IponopLUUOHaNibHAs 3TOMYy JedekTy Beca. B nmanHoM ciydae, 3Ta
pabota OyAeT coBepieHa MPOTUB CUJI MPUTSIKCHUS] 3EMITH, TaK Kak
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YMEHBIIEHUE BECa PAaBHOCWIBHO MOAHITHIO MAaTEPUAIIBLHOTO Tela Ha
HEKOTOPYIO BBICOTY B €€ TPaBUTAIIMOHHOM TIOJIE.

Tak kKaKk CHUJIBI TIPUTSHKCHHS YaCTHUIl MKy coO0W M 3emiiei
OYCHb MaJlbl, JUIsl MX OOHApy>KEeHHsI TpeOyeTcs BechMa CII0XKHOE
obopynoBanue. Huwke mpeiaraercsi cxema mpocToro SKCIeprUMEHTa,
WLTIOCTPUPYIONIETO BO3HUKHOBEHUE JieeKTa Beca, KOTOPHIH MOKHO
IPOJAEMOHCTPUPOBATE B JIIOOOH

() e N wkoJie. Ui ero mpoBeneHUs: HYKEH
A TOJIBKO JIOCTATOYHO YYBCTBUTEIBHBIN
; “ JTAHAMOMETP 51 HECKOJIIBKO

Puc.23 cXemMa OJKCIepUMEHTa TMOHATHA U3

pucynka (puc.23). Jlepexrom Beca Tak
Ke DIEMEHTApHO OOBICHAETCS SBJICHUE CMAYUBACMOCHU U
NOBEPXHOCMHO20 HAMANCEHUA.

MOCTOSIHHBIX MarHutoB. [IpumepHas

Mornekynbl SKUIKOCTH, KOHTAKTHUPYIOIIHME C MOJEKyJIaMu
CTEHOK COCyJa, MPUTATHBAIOTCA K HUM C BOZHUKHOBEHHEM Je(eKTa
BeCa, B pe3yJbTaTe Yero CTAaHOBATCS JIeTYe M BHITAJIKUBAIOTCS BBEPX
0 CTE€HKE, 00pa3ys BOTHYThI MEHUCK.

B cnydae ¢ KuAKUM TenueM, 3TH BBITAJIKHWBAIOIINE CHUIIBI
HACTOJIbKO BEJIMKH, YTO KUAKOCTh HAUMHAET MEepEeIuBaThCS 4epes3
Kpail cocyna.

OTOoT MexaHu3M oOecrmeyuBaeT moJady BOJAbI B CTEONAX
pacTeHHWii W CTBOJIaX JEPEBbEB, MOJHUMAs MO KamwuisipaM e Ha
OTPOMHYIO BBICOTY. Ecniu Kanmuiuisip pacroioskeH Topru30HTaIbHO, TO
BOJIa TI0 HEMY JBHUTraThCs HE OYAET, TaK KaKk MEXaHU3M 3TOT He Oyzaer
pabotatb, UYTO TIPEKPacCHO OOBACHSET, TOYEMYy JCPEBBS
MPEOYNTAIOT PACTH BBEPX, IPEOA0JIEBAs CUITy IPaBUTALIUH.

B caywae ¢ pryThi0O BCce HMPOUCXOAUT HAOOOPOT — B 3TOM
ciaydae "BCIUIBIBAIOT" CTEHKH COCyJa M MPOMCXOIUT "omyckaHue"
IpaHUYAIIMX CO CTEHKOW MOJIEKYJ PTYTH, CO3JAlOIlee BBITYKIIBINA
MEHHCK.
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B pesynbrare yBenuueHUs CUIIbI TSDKECTU B 30HE KOHTAKTa CO
CTEHKOMH cocyna, pTyTh, KaKk U HEKOTOPBIE IPYTHe KUJIKOCTH, aTOMBbI
KOTOPBIX HMMEIOT OOJIbLIYI0O aCUMMETPHUIO TPaBUTALIMOHHBIX MOJIEH,
OuYeHb OBICTPO BBITEKAIOT JaXKe Yepe3 MUKPOCKOITMYECKHE OTBEPCTHSI.

12. O CHHTE3E

Deonwoyua mamepuu 6 npupode npeocmasnsiem cooou
OOHOHANPABNEHHBIIL U HEOOPAMUMDBLI NpPOUecc HEenpepvl6HO20
CAMONPOU3BOSILHO20 YCIONCHEHUA €€ CIPYKmYypbvl 6 pe3yibmame
o0veounenua (cunmesa) 0071ee npocmulx uacmuy 6 0onee
CIL0MCHble CMPYKMYPHbIE 00pA308aAHUA.

Korma Bsl ocraBisiere Ha yiIWIle S>KEJIE3HbIA T'BO3/b, OH
MOKPBIBAETCS PrKaBUMHOM. PrkaBumHaA - 3TO OKHMCeN Kele3a, TO €CTh
0oJiee CI0KHOE BEIIECTBO, YEM YHCTOE HKEJIe30. A €CIU PSAIOM C HUM
Obuta emié M cepa, TO MOJIYYUTCS Cylnb(puI WM cynbdar xenesa,
KOTOpoe emi¢ 0oJiee CI0KHOE, YEM OKHCET.

W ecnm 3T0 ycnoKHEHHE MPOUCXOIUT B TEUCHUU HECKOJIBKUX
MUJUIMOHOB JIET, a TPUPOJBI TaKUM KOJIMYECTBOM BpPEMEHHU
pacrosaraer, TO HEU30EKHO MMOSIBUTCSI Kakas-HHOY b
JIe30KCUPHOOHYKIICMHOBAsT KUCI0Ta. A 3a HEW W KUBas KJIETKa U B
KOHIIE KOHIIOB YEJIOBEK...

[Tpuuém npu cuHTE3€ BCETAa BBIIEISECTCS HEKOTOpas MOIITHOCTD,
MIPOTMOPITMOHANIBHAS BO3HUKarOIeMy AedekTy Beca. B Hayke »TOoT
nedexT Beca omrmO0uHO Ha3bIBaeTCs "1e(EKTOM MACChl" U CUMTACTCH,
YTO OH, SIKOOBI, XapaKTepU3yeT, TaK Ha3bIBACMYIO0, SHEPTUIO CBS3U
YaCTHII.

Ho BoT oOparHbIii mporecc B mpupoje HeBo3MoOkeH. Hukro
HUKOTJa HE HaOIrojan, 4ToObl pyna, TO €CTh M3 CMECh OKHCIIOB,
Cynb(HUI0B, CAMOIPOU3BOJILHO PaCIaganach Ha COCTABHBIE AJICMEHTHI
Y TIOJIYYHJIOCH YHCTOE YKEJIe30 WIIM MEJIb WU eI YTO-TO YHCTOE.
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N xors B mpupoje CymeCTBYeT OECKOHEUYHOE KOJIMYECTBO

— YpPOBHEM CHHTE3a, 4YEJIOBEK IIOKA MOXKET
_F_>_'i_ .3 HaOII0AaTh TOJBKO JIBa BUIA. JTO CHUHTE3

A Nl N Hu3kotemnepatypusii (HTC), ipu KOTOpOM
MIPOUCXOAUT IPOCTOEC CIUIHHE AaTOMOB B

P o ‘ 1
Q) f“ MOJIEKYJIBI C BBIICJIECHUEM CPABHHUTEIHHO
el HeOONIBIIOro KoiuyecTBa Temia (puc.24).
. .

@.' IIpuMepamMu  Takoro CuHTE3a, SBISIOTCA

OOBIYHEIC IMPpONLECCChI OKHUCJICHUA NI

Puc.24 TOpEeHHUS.

PaccmoTpum, Hampumep cuHTE3 OOBIYHOW BOJBI. JlomycTum
UMeeTCsl HEeKoTopass €MKOCTb, 3allOJIHEHHAas CMEChl0 BOJOpOAa M
kuciaopona. Tak Kkak Ta3pl HMEIOT  JOBOJHHO  OOJBIIYIO
OTPULIATENIBHYI0 AaCUMMETPHUIO TPAaBUTAI[MOHHBIX TIOJIEH aTOMOB,
(oTpumaTenpHBIA  3apsn) OOYCIABIMBAIONIYI0 HMX CTPEMIICHUE
OCCKOHEYHO pACHIMPATHCS, TO MX aTOMBI B CMECH HaXOJSITCS Ha
HEKOTOPBIX PACCTOSHUSIX APYT OT APyra U HUKaK HE pearupyror.

Ho nmocraTouyHo MHKPOCKONMMYECKOW HCKPBI, KaK aTOMbI Ta30B
MTHOBEHHO 10 BceMy OOBEMY OOBEAMHSIOTCS, 00pa3ys CMecCh
OTPULATENIFHO 3apsHKEHHOTO BOJASHOIO IMapa C OTPULATENIbHBIMHU
YaCTUIIAMHU, CUJIAMH OTTAJIKUBAHUS KOTOPBIX, EMKOCTh Pa3pylIaeTcs.
To ectb MpOUCXOAUT B3pbIB. MEXaHU3M 3TOrO MpoIEecca JOBOJIBHO
MpOCT.

Hckpa  mpeacraBmsiomas  co0Oil  MOTOK  BJIEKTPOHOB,
JIBIDKYIIMXCSI C OTPOMHOM CKOpPOCTBIO, KOTOPBIE CO3JAI0T yIapHbIE
BOJIHBI B TPABUTALIMOHHOM T10JIe (CBEYEHHUE). DTU yAApPHBIC BOJIHBI,
BO3/ICIICTBYIOT Ha aTOMBI T'a30B, COMMXKasi X HACTOJIBKO, UYTO CHIIBI
PaBUTALMOHHOTO TPUTSHKEHUS MEXKIY aroMaMd HayHHAIOT
npeobiaaTh HaJl CHUJIAMU 3JIEKTPUUYECKOTO OTTAJIKUBAHUS

OTU CUJIBI TPaBUTAILMOHHOTO MPUTSKEHHS COIMXKAIOT aTOMBbI
HACTOJBKO OBICTPO, YTO BO3HUKAET ceprueckas ynapHas BOJHA,
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pacrpocTpaHsonascs mo 00bEMyY U co3aroas JaBUHHYIO LEMHYIO
pPEaKLHIO CHHTE3a aTOMOB T'a30B B MOJIEKYJTY BOJBIL.

Btopoii BuI cuHTE3a — 3TO BBICOKOTEMIIEPATypHBIA CHUHTE3
(BTC), mpu KOTOpPOM aTOMBbI, YYacCTBYIOLIME B IPOIECCE CHUHTE3A,
HaXOJATCS B HCUOKOM COCTOSIHMM, O KOTOPOM COBPEMEHHAs HAYKA, 110
mmioctu Pezepdopna u nopaa KenbBuHa, HE UMeeT HU MaleHIIero
NPECTaBICHNUS M MO3TOMY OHHM MOTYT CIMBAThCs BMeECTe, 00pasys
aToMBbI Oosiee TsKENBIX AneMeHToB (puc.25). Ilpu sTom BhLAEsIeTCS
orpoMHasi MOIHOCTb (W), KOTOPYIO HECYT 3JIEKTPOHBI.

Takue IponecCbl CHHTE3a MOI'YT HATHU TOJBKO B YCIOBHAX

KOJIOCCAJbHOTO JaBJIICHUSI W TeMIepaType
Oonee rpaaycoB, KOTOpBIC
CYIIECTBYIOT B TIOBEPXHOCTHBIX CIIOSIX 3BE3]T

MHUJIJIMOHA

WK B IICHTPE aTOMHOTO B3pbIBA.
B Oomee rmy0OKMX closiX 3BE3A HIYT

Wy — TG
"= IIPOIECCHI CUHTE3a DJIEMEHTAPHBIX YacTH U3
[ W
E: "{*’@ > CyO32JIEMEHTapHBIX, TaK K€ HAXOISILIUXCS B
P di =\, ’KUJKOM COCTOSHHM U UMEIONUX emmé 6onee
Puc.25

BBICOKYIO TEMITIEpPATypYy.

[Ipu 3TOM BBLAENIAETCS MOLIHOCTh HA MOPSAKU MPEBBIIIAKOIIAS

MOIIIHOCTh CUHTE3a TeJns, MPOUCXOIAIIEr0 Ha IMOBEPXHOCTH 3BE3.

DTO HEHaONIOAaeMbli HAaMU CBEPXBBICOKOTEMIICPATYPHBIA CHHTE3

(CBTC), KOTOpBIA NOIJEPKHUBAET BBICOKOTEMIIEPATYPHBIN CHHTE3,

UAYIIMA B IOBEPXHOCTHBIX CJIOSX U O KOTOPOM YEJIOBEUECTBO HE
MMEET HU MaJIeIlIero NpeaCTaBIeHHUS. . .

CoBepILIEHHO TOHATHO, YTO HUKAKHUX IMPOLECCOB XOJOIHOTO
snepHoro cuate3a (XsIC) B mpupoje CYyIIECTBOBATh HE MOJKET, KpOME,
TaK Ha3bIBAEMbIX MPEBPAILICHUI WU  PEaKIuH,
UAYIIMX MHOTJA 1aXKe C TIOHMKEHHEeM TeMIieparypsl. Tem Ooiee, 4To
y aTOMOB HET U HE MOXET OBbITh HUKAKHX STep.

"XuMHYEeCKuX"
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(Ilpasoa yuénvie 06 amom noka He 002a0bl8aAOMCs U NOIMOMY OUeHb
CUNIbHO 3aHAMbL  OeCniOOHbIMU NOUCKAMU IMO20 CAMO20 XOJI00HO20
A0epHo20 cunmesa).

B3pbIB Bo0po1HOI 60MOBI, 3TO IPUMEP BHICOKOTEMITEPATYPHOTO
cunte3a (BTC), npoucxondiiero ¢ BBIIECIECHUEM KOJIOCCAIbHOU
MOIIIHOCTH,  COTPOBOXJAAEMOM  3HAYMTEIIbHBIM  TOBBIIICHHEM
JABJICHUS W TEMIIEPATYypPhl, KOTOpas MOJAEPKUBACT aTOMBI BOJIOPOA
B 30HE PEAKIIUU B KHUJIKOM COCTOSTHUH, O0yCIIaBIUBasi BO3MOXHOCTh
WX CIUSHHS B aToMbl renusi. OmHaKo 000J109Ka BOJOPOTHON OOMOBI
HE MOET MPOTUBOCTOSITH TAKOU TEMIIEPATYype, OHA TOYTH MTHOBEHHO
IJIABUTBCS M pa3pyllaeTcsl KOJOCCAJbHBIM JaBICHUEM B 30HE
CUHTE3a.

[TosToMy B peakuuu ycrneBaeT MPUHATh Yy4acTUE OYEHb
HE3HAUYUTEJIbHOE KOJIMYECTBO MCXOIHOTO BEIIECTBA, B HECKOJBKO
JECAThIX AoJed mporeHTa. [TombITKH Y4EHBIX 3alMyCTUTh PEAKIIUIO
CHHTE3a B KaKOU-TO 3(eMepHONW MarHUTHOW JIOBYIIKE, KOTOpas
JIOJDKHA BBIZIEP)KHBATH OTPOMHOE JaBJICHHUE, TT0 MEHBIIIEH Mepe TaK ke
HaWBHBI, KaK TOMBITKH MOHATH C€0s 32 BOJIOCHI.

EQVMHCTBEHHBI pEANBHBIA IIyTh B 3TOM HAIPABICHUH, OTO
UCIIOJIb30BAHNUE PEAaKIUN CHUHTE3a C Y4aCTHEM ypaHa M TSKEIBIX
TPAHCYPAaHOBBIX 3JEMEHTOB, TJE€ YEJIOBEUYECTBO YK€ JOCTHUIJIO
HEKOTOPBIX pPEAbHBIX pPe3ysbTaToB. [Ipum cHHTE3€ MOJEKYJISAPHBIX
COCTMHCHUH, BBIJICIICHUE MOITHOCTH W TIOBBIIICHHE TEMIEPAaTypPhI
HE3HAYUTEIbHO, TTO3TOMY CIIHMSHUS aTOMOB HE MPOUCXOJUT, a OHH
MPOCTO OOBETUHSIOTCS B MOJICKYJIBI.

OObIuHOE TUIaMsI, HANpUMeEp, MPEACTaBISET CO0O0M MmpoIecc
CHUHTE3a MOJIEKYJ TOpIOYMX BEIIECTB C MOJEKYJIaMu KHCIOpOJa,
COTMPOBOXKIAAEMBIN OTHOCHUTEIHHO HEOONBIINM, IO CPaBHEHUIO C
BBICOKOTEMIIEPATYPHbIM CHUHTE30M, BBIJICICHUEM MOIIHOCTH W
HEOOJIBIIUM MOBBIIICHHEM TEMIIEPATYPHI.

Herpynno mpeacrtaButh cebe, Kakas MOXXET BBIICIUTHCS
MOIIIHOCTb, HAIPUMEp, MPU CHHTE3E€ MPOTOHA M3 CYOIJIEeMEHTApPHBIX
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YaCTHII, KOTOPBIN MIPOUCXOIUT B IITYOOKHX CIIOSIX IIOBEPXHOCTH 3BE3I.
A cnenoBarenbHO, YTOOBI "PacKoNOTh" MPOTOH, HY)KHO 3aTpPaTHTh
TaKylo OOJIBLITYIO MOIIIHOCTh, KOTOPOM YEJIOBEYECTBO €/Ba JIM KOra-
HUOya» Oyzaer pacmojaratb. A TO3TOMY BO3HS C  aJIpOHHBIM
KOJIJIalIepOM, TOBOPS CJI0BaMu Deitnmana, SIBJISIETCS
OOBIKHOBEHHBIM HATyBaTEIHCTBOM.

Ilpoueccol pacnada mamepuu ecezoa mpedyom 3ampanvl
MOWHOCMU, NOIMOMY OHU 603MONCHBL MONALKO KAK C/1€0CM U UU
nooounsie Ihghexmol 60.,1€€ MOUIHBIX U RPUOPUM ENIHBIX NPOUECCOB
cunmesa.

Hukakux oOpaTUMBIX HPOIECCOB B MPUPOJIE HE CYLIECTBYET,
9TO Takas e (PUKIMS, Kak U Be4HbIN ABUraTenb. Hanpumep, mpoiecc
"pa3pyuieHus" JKEJIE3HbIX KOHCTPYKIMHA B PE3YJbTAaTe KOPPO3UH,
npecTaBisieT coboi mporece cuHTe3a 0oJiee CI0KHOTO BEIIEeCTBA -
OKHCJIIa KeJje3a, XOTs B IIKOJIaX U By3aX Y HAC CO3Jal0T COBEPIICHHO
nepeBEpHyTOE MpeAcTaBiIeHue 00 3TOM, yBepsis, YTO 3TO MPOLECC
pa3pylieHus KKele3a.

W Ttakumu W3BpAMIEHHBIMU TPEICTABICHUSIMH H300MITyeT
coBpeMeHHasi HayKa. JIt00oii mporecc CMHTE3a, a He TOJIBKO CUHTE3a
OKHCJIa XKelle3a, Bceraa uAET caMONpPOU3BOJIbHO, C BbIIEJICHUEM TOM
WIM WHOM MOIIHOCTH B BUJE Temia. A JJid TOTro, 4TOObI pa3AenuTh
OKHCEJI Ha COCTABIISIIOIIME AJIEMEHTHI, MPUXOJIUTCS 3aTpayuBaTh
OTIpeIeNIEHHYIO0 MOIIIHOCTb, HCIIOJIB3YsI APYToi, O0Jiee MPUOPUTETHBIN
Y MOILHBIN IIPOLIECC CUHTE3A.

Hanpumep, nporecc cuHTe3a yrieKUCIIOro ra3a, B pe3yJsibrare
KOTOPOI'0 yriiepod OTOPBET aTOM KUCIOpPOAa OT MOJIEKYJIBI OKHUCIIA U
MPUCOEANHUT €ro K cebe. DTO MpoIecChl MPOUCXOIAIINE, HATPUMED,
B JOMEHHBIX Iedax. B pesynbrare TOro, 4ro BO3HUKAOIMUN AePEKT
Beca IMpPHU CHUHTE3€ YIJIEKHCIOro ra3a IpeBbIlIaeT H30bITOK Beca,
BO3HUKAIOIIMI TpPH pachaze OKHUCIA MKeJe3a, TO BBIACIAIOUIEHCS
MOIIHOCTH CHHTE3a C M30BITKOM XBaTaeT Ha MOKPBITHUE 3aTpaT Ha
pacrmaj oKuca.
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Ecnu Ob1 B mipuposie MOT CYIIECTBOBATh CaMOIPOU3BOIHHBIN
pacnaj, Ham He3aueM ObLI0 Obl CTPOUTH JOMHBI MJIM KOHBEPTEPHI AJIs
MOJIyYEHUsI YUCTOrO JKeje3a WM KaKoro-To JApYyroro MeTala.
Hocrarouno ObUIO OBl TOMOXKAATh, KOT/A JKeJe3Has pyaa cama
pacnan€rcst Ha YUCTOE JKeJe30, cepy, KUciopo... Hezauem 6110 OB
MOKPBIBATH ABTOMOOWIIA aHTUKOPPO3UIHBIMU TOKPHITHSIIMH. . .

[Ipouecc cuHTE3a TAKENBIX BJIEMEHTOB B IPUPOAE HIET 10
HeKoToporo npeaena. C poCTOM aTOMHOTO YHCIIA, CHIIBI TIPUTSHIKEHUS
MEXy DJIEMEHTAPHBIMUA YaCTHUIAMHU, W3 KOTOPBIX COCTOUT aToM,
YMEHBIAIOTCA U aTOM MNPUONMKAETCSI K COCTOSHHUIO, OJIM3KOMY K
KUAKOMY. YpaH, HalpuMmep, B YHCTOM BHJE MpeAcTaBisieT co0oit
MaTepual, Jaxe 0ojee MIacCTUYHbIIM, YeM CBUHEIL.

To ecTb CUJIbI IPUTSKEHUS YACTHI] B aTOME ypaHa OCJIa0JIeHbI
U OH NPHU B3aUMOJACHCTBUM C YACTHIIAMH MMEIOIIUMHU JOCTATOUYHYIO
SHEPTUI0 (CHUHTE3), OH MOXET MEPEHTH B COCTOSHUE KUIKOM KaIliy,
YTO CJENacT BO3MOXHBIM €ro pachaj M KaK pe3ynibTar, 3amyck
JABUHHOM pEaKIMy CUHTE3a €ro 0O0JIOMKOB C aTOMaMU OKPY>KaroIei
CpEeJIbl NI ATOMHOMY B3PBIBY.

CaMonpou3BOJIBHBIN pacmaj, atoMa ypaHa HEBO3MOXKEH, TaK
KaK JJs 3TOro HeoOXOJuMO 3aTpaTUTh BIIOJIHE ONpeAeNEHHYIO
MOIIIHOCTb, UHAYE OH MPOCTO OBl HUKOTJA HE cMOT oOpaszoBarhcs. U
€ro eCTeCTBEHHas pPaJMOaKTUBHOCTh OOYCIIOBJIEHAa TOJIBKO JIHIIb
BHEIITHUMH BO3/JICUCTBUSMU, a4 UMEHHO IOTOKAMH KOCMHYECKUX
YacTHIl, KOTOpbIE WHUIUUPYIOT pacmaj OTACIbHBIX aTOMOB,
COTIPOBOMKIAIOIIMXCS CHUHTE30M C BBIOPOCOM (M3ITydE€HUEM) YaCTHII,
UMEIOIINX BBICOKYIO POHUKAIOIIYIO CTOCOOHOCTb.

Ecnu Takue sneMeHTHl HeallbHO IKPAHHPOBATh OT JIHOOBIX
U3NTy4eHUH, TO OHHU MOTYT  XPaHUTBCA  CKOJIb  YTrOJHO
MPOJOHKUTEILHOE BpeMsl, JaXKe eClii OYyT UMETh, TaK HA3bIBAEMYIO
KPUTHUYECKYIO "maccy".  HMnHaye  roBops, "ecrecTBeHHas"
PAAMOAKTUBHOCTD TSDKENBIX DJIEMEHTOB U PaJMOAKTHBHBIX M30TOIOB
- 9TO pe3yabTaT OOMOApAMPOBKH HMX OBICTPHIMH KOCMHUYECKHMHU
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gactunamu. CaM TIPOIECC aTOMHOTO B3PbIBA HMEET MEXaHU3M,
OTJIMYAIOIIIUHACS OT OMKUCHIBAEMOTO B yUeOHUKAX (DU3UKH.

B oTcyTcTBHM (DOHOBOTO M3ITy4YEHUsT HUKAKAs IIETTHAS PEeaKIUs
HUKOTJa OBl HE CMOTJIa HaYaThCsl U pab0Ta aTOMHBIX peaKTOpPOB ObLIa
OBl HEBO3MOXKHA. 3a0ITyKICHHUS, LApANINE B HAyKe, YK€ MPHUBEIH K
TOMY, 4TO ()M3HMKHU TBITAIOTCS PACKOJIOTh MPOTOH, COBEPIICHHO HE
MOHHMMAsI, YTO YEJIOBEYECTBO MOKA elIE He pacroiaraeT HICTOYHHUKAMHU
MOIIIHOCTH, TTO3BOJISFOIIUM PACKOJIOTh AJIEMEHTAPHYIO YaCTHILY.

OCKOJIKHY, TMONyYaroIiuecs MPU CTOJKHOBEHUH IMPOTOHOB B
KOJIJTaliepe, 3TO HE €r0 COCTaBHBIC YaCTH, KaK OIMIMOOYHO MOJIAratoT
yu€HbIe, a BCETO JIUIIb MPWINIIINAE K HeMY JIETKHE Cy03JIeMEHTapHBIC
YacTUIBl, 00ECICUNBAIONINE ACHUMMETPHIO €r0 TPABHTAIMOHHOTO
TOJISI.

MormHOCTh HEOOXOAUMas! AJIs OCYIIECTBICHHS pacraja JTaxe
aTOMOB TeJHs, HE TOBOpS YXKE O pacmaae NpOTOHA, JIOJDKHA
MPEBBIIATh MOITHOCTb, BBIICISIONIYIOCS TIPH B3PBIBE BOJOPOIHOMN
O00MOBI. J[ake pacKoJIOTh JOCTAaTOYHO OOJNBIION aToOM Kejes3a
YeNIOBEKY MOKa enié He MO/ CHITY.

13. O NMPOCTPAHCTBE U BPEMEHHA

W3 omnpeneneHuss marepuu COBEPLLIEHHO SICHO, YTO OHAa HE
HY)KIAaeTcs B TaKMX CYLIHOCTAX, KaK IPOCTPAHCTBO U BpeMs. Takue
MOHATHA, KaK IIPOCTPAHCTBO, BPEMsl, Macca, YHEPTruUs, TeMIepaTypa,
JABJICHUE U NIPOYEE — 3TO TOJBKO TEPMHUHBI, IPUIYMAHHbIE JIIOJbMU
JU1 0003HAYEHMSI HEKOTOPBIX CBOWCTB MATEPHUU.

Ilpocmpancmeéo — >TO CBOWCTBO MPOTHKEHHOCTH CaMOU
MaTEpUH U TOBOPUTH O HEM B OTCYTCTBUM MAaTE€PHH, COBEPIICHHO
OeccMpiciieHHo. Matepust cama 1o cede u ecTh 00beM. IMeHHO 3T0
CBOMCTBO MPOTSKEHHOCTM MarTepuud M HA€T HaM BO3MOXKHOCTH
nepemMelarbcss B He Kyaa yroaHo. IlosTomy MblI Bcerga mMeeM
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BO3MOKHOCTh ChE3JUTh B COCEAHION0 JIEPEBHIO, Ha 1auy, B Typuuio,
Ha Jlyny...

Bpemsa, xax ¢usnueckas CyIIHOCTh B MPUPOJAE BOOOIINEC HE
CYIIECTBYET, 3TO J]aXK€ HE CBOMCTBO MAaT€pPUH, a BCETO JIUIIb CBOMCTBO
YeJIOBEYECKOr0 CO3HAHUS 3allOMHMHATH KaKHE-TO IMPOMEXYTOUHbIE
cocTosiHMsL TpolieccoB. M Bpemss — 3TO CpaBHHTENbHAas Mepa
OTHOCUTEIIbHON WHTEHCHBHOCTU KaKUX-THMOO mpoieccoB. Eciu Obl
JIOJIA HE UMEJU TaKOro CBOMCTBA, KaK CO3HAHWE W NaMAThb, OHU
HUKOT1a OBl HE U300PENTU TAKOTO MOHSTHS, KaK BPeMsl U CKOPOCTb.

H3mepeHne BpeMeHU — 3TO CpaBHEHUE JIIMTEILHOCTH KaKOro-
anbo mpoliecca ¢ IIUTENbHOCTHIO JIF000T0 MPOU3BOJILHOTO MpoILiecca,
MPUHSTOTO 3a ATaJIOH. B Halem ciydae ¢ JJIMTeNbHOCTHIO TOBOPOTA
3eMJIM BOKPYT CBOEH OCH.

[Ipuuém »>TaTOHOM MOXKET OBITh TOJBKO MEPUOTUUYESCKUN
npolecc, IOTOMY 4YTO CpPaBHEHHE HENPEPBIBHBIX JIMHEUHBIX
MpOLIECCOB — HEBO3MOXkHO. OTClola  JOTUYECKH  BBITEKAET
HEBO3MOXKHOCTH CYIIECTBOBAHUS TaKOH (DPU3MUECKON KaTeropuu, Kak
BpeMs1, BooO1IIe.

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

PaznuyHoe TeueHne BPEeMEHU B pa3HbIX CUCTEMax OTCYETa IO
JHKEHAYYHON TEOPUH OTHOCHUTEIBHOCTH TPEACTABISIET COOOW Open
YUCTEUIIEN BOJbI, KOTOPBI CTAHOBUTCS OYEBUIHBIM, CTOUT TOJIBKO
nornpoOOBaTh OCMBICIUTH yTBEpKIeHHE, 4To: "B cucreme A
npoXoauT Oonbllle BpeMeHH, 4eM B cucteMe b, 3a omHO U TO ke
Bpemst .

bonee Toro, cucrembl ¢ 3aMEJIEHHBIM WM YCKOPEHHBIM
TEYEHHEM BPEMEHH, JOJDKHBI OblTM OBl McCYe3aTh M3 BUIY, TaK Kak
HEBO3MOKHO BHJIETh OJIHOBPEMEHHO MPOIIJIOe U OyayIiee.

Jis Toro, yToObl BO3BpaTUTCA Ha3aJ K MPOIJIOMY COCTOSTHUIO
Kakoro-aubo mporecca, ero HeoOXOJUMO 3amyCTUTh B OOpaTHOM
HalpaBJ€HUU, YTO COBEPIIEHHO HEBO3MOXKHO, TaK KaK JTo
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IIPOTUBOPEYUT BTOPOMY Hadaly TEPMOJMHAMUKU. A CIIEI0BATEIBHO,
Takas pu3nyecKasi KaTeropusi, Kak Bpemsi, B IPHPOJIe HEBO3MOXKHA U
nepeMeIeHre B MPOIIoe WM Oyayliee BO3MOXKHO JIMIIb B HaIIeM
BOOOpaX€HUH U B (DAHTACTUYECKHUX paccKaszax.

14. O JBM)KXEHUUN HEBECHBIX TE.I

Ha pucynke (puc.26) moka3aHo ABIKEHHE CIyTHHKa S 110
IITUNTHYECKON opbure. Hanbonee ecTecTBEHHBIMH TSI TBUKCHUS
CIYTHUKOB U IIJIAHET SIBIISIOTCSI KPYTOBBIE OPOWTHI, TAE JBHKECHUE
IIPOUCXOAUT I10 SKBUIIOTEHLIHUAIBHON TPACKTOPUHU, HE HAPYIIAEMOU
HUKaKUM U BO3MYIIEHUSIMH B HE TPEOYIOIIIee 3aTpaT SHEPTHH.

(CnymHuuk, osudicywguiica no Kpyzo6oii opoume, 8 0eKapmosou
cucmeme KOOPOUHAM YYACHEYem O0OHOBPEMEHHO 8 O08YX OGUNCEHUX,
20PU3OHMATIbHO NO KACAMENbHOU

¢ 1-ii kocmuueckoii V, 015 0anHoi

D
: S snnnmmeessan | HJIAHENIBL, CKOPOCHLBIO U C60OOOHO
expiars
naoas 8EPMUKATILHO, noo

Oelicmeuem cpasumalUOHHbIX CUJl

S eé npumsaxcenusn. B pezyromame
v IMO20 OBUINCCHUA, 6 KaXicoblil
MOMEHm 6peMeHU pPAcCHmOAHUE
om  cnymHuka 00  ueHmpa

naanemsvl NOCMOAHHO.)
Puc.26 g
B nonapunou cucreme
KOOpAMHAT 3TO OyAeT JBW)KEHHE 10 OSKBUIIOTCHIHAIBLHOU
TpPaeKTOpUH, paguyc Koropodl nocrosiHeH (R=const). Ilpu stom
HUKAKOT'O0 U3MEHEHUS IPABUTALIMOHHBIX IOTEHIIUAJIOB, NENCTBYIOINX
Ha CIIyTHUK Ha BCEHM TPACKTOpUHU [BWKEHMs, HE mpoucxomur. M
MOTOMY IIPH IOYTH IIOJHOM OTCYTCTBHUHM COIPOTHUBIICHMS CPENBI,
CIOYTHHK WJIM IUIAHETa MOTYT JBHMIaThCS IO TPACKTOPUH PAaBHOIO

IIOTCHIIMAaJIa OYE€Hb U OYCHDb O0JIIO.
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NMeHHO mnyTaHMIla € JEKapTOBBIMHM KOOpAMHATAMHU U
IPUBOJUT K TOMY, YTO y4YEHbIE HE B COCTOSIHUM OOBSICHUTH TaKUX
MIPOCTHIX BEIICH, KaK HaIpuMep, mpereccusi opouTsl MepKypus.

JIBM>KEHUE 110 AIUTUNTHYECKON OpOUTE HECKOJIBKO OTINYAETCS.
[Ipu ABM>KEHUM CIIyTHUKA U3 arlores o y4acTKy A Ha HETO IEUCTBYET
cuiia, OOyCIOBIICHHAs PAa3HOCTHIO T'PAaBUTAIIMOHHBIX MOTEHIMAJIOB
AR1, KOTOpasi, MPEBBILIAS TOPU3OHTAIBHYIO CKOPOCTh V, OTKIIOHSET
CIYTHHUK, 3acTaBisisi ero asurarbcsi no kpusoi C. B mepurenum,
HAao0OpOT, €ro TOPU30HTaJIbHAs CKOPOCTh V TMpEBBINIAET CHILY,
00YCIIOBJIICHHYIO Pa3HOCTHIO TPAaBUTAIIMOHHBIX MOTEHIIMAIOB AR2, 13-
3a 4ero, BeIXOJs Ha yyacTok B, cyTHuK nBukeTcs o kpuBoii D.

B pesymbrare 5THX CMEILIEHUN, BBI3BAHHBIX Pa3HOCTHIO
cKopocTeli Ha ywactkax A u B, oamnuntuyeckas opbOura
NOBOpauMBaeTcs (Ipeleccupyer) B CTOPOHY IPOTHUBONOJIOKHYIO
HAIpaBJICHUIO BpAIlCHUs CIyTHUKA. OTa JIMHEHHas Npeneccus
NpUBOAUT K "OOKaThiBaHWIO" (OKyca DIIIUIICA BOKPYr IIEHTpa
IUTAHETbl M MENJICHHOW SBOJIONUM D3JUIMIITUYECKOM OpOUTHI B
KpPYTOBYIO.

Mexauusm 3TOH SBOJIIOIAU JIOCTAaTOYHO MPOCT.
Bo3Hukaromiass B pe3ysibTaTeé  OTKJIOHEHMSI TPAacKTOPUU  OT
OKBUIIOTEHIIMAJIBHOM, pPa3HOCTh I'PAaBUTALMOHHOIO IOTEHIMANA,
OPUBOJUT K BO3HUKHOBEHMIO CHJIBI, KOTOpasi CTPEMHUTBCS
BOCCTaHOBUTH KPYTOBYIO OpOHTY.

[IpockakuBasg TOUYKYy OKPYKHOCTH C HYJIEBOM pPa3HOCTBIO
MOTEHIMAJIOB, CIYTHUK OTKJIOHSETCS B IPOTUBOIIOJIOKHYIO CTOPOHY,
YTO ONATh JK€ NPHUBOAUT K BO3HUKHOBEHUIO IPOTHUBOIIOIOKHO
HaIpPaBJIEHHOW Pa3HOCTH MOTEHIIUAJIOB U K KOJeOaHUsSIM OpOUTHI.

B pesynbrate 3aTyxaHUS 3TUX KOJNEOAHWMU, DIUIMIITHYECKAS
opOuTa HBOJIOIMOHUPYET B KpyroByto. Kpome Toro, HecoBmajeHue
IUIOCKOCTH OpOUTBI C JAMAaMETPAIBHOM IJIOCKOCTBIO TIIJIAHETHI,
IIPUBOAUT elI€ U K BOSHUKHOBEHUIO YITIOBOM IIPELIECCUU, KOTOPAst TAK
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K€ IO JEHWCTBUEM pA3HOCTH TI'PAaBUTALMOHHBIX IOTEHLUAJIOB,
IIOCTENIEHHO BBIPABHUBAETCSI.

ViMeHHO 13-3a HECOBMNAICHHUS IJIOCKOCTH OPOUTHI CITyTHHUKA C
JUaMETPAIbHOM  IUIOCKOCTBIO  IUIAHETHI, CHOYTHUK ONMUCHIBAET
CHHYCOMJIAJIbHYI0 KpHBYHO Ha €€ mnoBepxHoctu. CTporo roops,
CIYTHHK JBIDKETCS JaXe He IO JIUIMNTUYECKOH opOuTe, a Io
HEKOTOpPOH, OJM3KOM K DJUIMIICY OBaJbHOH TPAaeKTOpUH, IMOJ
NEeNCTBUEM IIOCTOSIHHOTO U3MeHEeHU:A 2pasumayuOHHbIX
nomenyuanee Ha pa3InyHbIX €€ ydacTKax. J[BUrarbCcs 10 KpUBOH
OJIN3KOM K AJUTUICY, COYTHUK MOET TOJBKO B TOM CiIydae, €ciu
TATOTEIOLIEE TEN0, BOKPYT KOTOPOI'O OH JIBUXKETCS, HE HAXOAMUTCS HU
B OJTHOM 13 ()OKYCOB 3TOU AJUIMIITHYESCKOU KPUBOM.

3akoHbl Kemiepa onmuchIBarOT, Kak JBHXKYTCS KOCMHYECKHUE
TeJa, HO He OOBACHSIOT IPUYMH, TOYEMY OHH Tak ABIXKyTcs. [loTomy
YTO 3TO JakKe€ M HE 3aKOHBI, a mpocras KoHcratanus ¢axrta. Cam
Kennep cumnrait, 4ro miaHeTsl ABMKYT aHIEIbI. . .

N ecnu xu3Hb Ha 3emiie MO0 NaJEOHTOJIOIMYECKUM JaHHBIM
HACUUTBHIBAET OKOJIO YETBIPEX MUJUIMAPAOB JIET, TO 3TO 3HAYUT, YTO
YyeThlpe MUJUIMApAa JIeT Ha3zaJ opOHWTa Halleil MiaHeThl yxe Oblia
oueHb O5n3Ka K KpyroBoid. Ha nnmaHeTax, ABHXKYIIUXCS IO OBAJIbHBIM
opOuTaM ¢ OONBIIMM 3KCIEHTPUCUTETOM CYIIECTBOBAaHUE '>KUBBIX"
OpPraHU3MOB HEBO3MOKHO, B CUJTYy MEHSIIOIIUXCS B OONBIINX Tpeaenax
OPUPOJHBIX  YCIOBMM IIpUM  NEpexone M3  Mepurenus B
adenuit 1 0O6paTHoO.

A Temeph HECKOJIBKO CIOB 00 HMCKYCCTBEHHBIX CIYTHHKAaX
3emiu. HckyccrBennbie cnytHukn 3emnn (MC3) netaroT oObI4HO HA
HeOonpmux BbicoTax 400 -600 KHJIOMETPOB, TNIe CHJIa MPUTSHKCHUS
JIOCTaTOYHO Benuka. HeBecoMocTh KOTOpasi BOZHUKAET HA CIIyTHHKE,
HEBECOMOCTBIO B IIOJIHOM CMBICIIE€ HE SABJISIETCS. DTO JIMIIb WILIIO3US,
00ycIIOBJIEHHAs CBOOOIHBIM MaICHUEM CIIYTHUKA MOJT ACHCTBUEM €0
COOCTBEHHOT'0 Beca, KaK B OTOpBaBIIeMcs JHU(TE HIU B caMOJIETE,
NUKUPYIOIIEM 110 apaboIndecKoi TPaeKTOPHH.
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[ToaTomy 4TOOBI HE ymacTh, CIOYTHHK JOJDKEH WMETh
TOPU30HTAIBHYIO ~ COCTABJSIIONIYI0  CKOPOCTH  pPaBHYIO,  TakK
Ha3bIBAEMOM, IEpBOM KocMuYeckoil. Hactosiias HeBeCOMOCTh MOKET
CYIIECTBOBAaTh TOJBKO Ha BBICOTE MPEBBIMIAIONICH pPaanyC IIaHETHI,
rie eé cuia TITOTEHHS CTAaHOBUTCS HUUYTOXKHOM M T'e, COOCTBEHHO U
HAa4YMHAETCS OTKPBITHI KOCMOC.

3Oto BBIcOTa 6300 KMIIOMeTpoB U Oosiee. Ha Takux opOutax
TOPU30HTANIbHAS CKOPOCTh CIIyTHHKA MOXKET OBITh Jlake HyseBoi. B
Cly4yae COBIIQJICHUS HANpaBJICHWs  BpalleHUS CIYTHUKA C
HaIpaBJeHUEM BpaIlICHHS 3€MJIH, €T0 YIJIOBasi CKOPOCTh OyAeT paBHA
YTJIOBOM CKOPOCTH CYTOYHOTO BPAILICHUS IIJIAHETHI U CIYTHUK MOYXKET
BHUCETh HaJ 000 €€ TOuKoi HemonBrkHO. M momoOHBIE OpOUTHI
MOJTYYUJIA Ha3BaHUE F€OCTAIlMOHAPHBIX.

O Toukax Jlanrpaxa

HenonuManue yd€HbIMU CyTH SBJIEHUS TPAaBUTALIMH, a TaK Ke
HEeJIeroe JOMYyIIEHUEe, YTO JIBa HEOECHBIX Tella, HE HMMEIONUX
MaTepUaIbHON  CBA3WM, MOTYT BpalllaTbCsi BOKPYr  KaKOTO-TO
MU(PHUIECKOTO LIEHTPa Macc, MPUBEIIO K

h ) N3MBIIIJIICHUTIO HCKUX TOYCK
TuOpanuu, B KOTOPBIX TPEThE TEIO,
Haxojdmeecs B  OTOM  CHCTEME,
HCIIOABUXKHO OTHOCUTCIBbHO I[ByX

npyrux. Touka C (puc.27), B KOTOpOi

CHIIBI rpaBUTAIIIN JIBYX
KOCMHYECKHX TEJI YpPaBHOBEIICHBI
OTHOCHUTEIIEHO TPETHETO, JICKHUT HA MPSIMOU, COSAUHSIONICH IIEHTPHI

PHC.ZT

JIBYX OTUX Tell W HaXOJAIICWcs HAa PACCTOSHHUSX OT JTHX Tell,
OTIpeIeNIIEMbIX COOTHOIICHHEM KYOOB UX PaJIMYyCOB, KOTOPHIE MOKHO
OTIpeNIeNIUTh 0 hopMyIie:

Sa=(Sp*Ra®)/Rp3. rie

R - paouycwvr nebecnvix men,

S — paccmosinus medncoy Humu.
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DTO TOYKA HEYCTOWYMBOTO PABHOBECHS, KaK Ha BEpPIINHE
KOHyCa W TeNOo ABIDKYIIEECS MO OpOWTEe, MPOXOJSIICH uepe3 ATy
TOYKY, JIMOO OCTaHeTCs Ha OpOuTe BOKPYr Tena A, nubo Oyner
3axBaueHO TeJIOM B 1 mpeBpaTuTCs B €ro CIyTHHK.

15. O CTPOEHHUU U OBPA30OBAHUN
HEBECHBIX TEJI

OcHOBBIBasICb Ha HAy4YHBIX JAHHBIX W OCOOCHHOCTSX
(GU3UYECKUX B3aMMOJICUCTBHM MaTepUATbHBIX OOBEKTOB MOXKHO
JIETKO  MOCTPOUTHh  JIOTUYECKHM  HENPOTUBOPEUHUBYH)  TEOPHIO,
OOBSICHAIONIYIO OOJIBIIMHCTBO SIBICHUH B KOCMOCE.

Bo-nepBbIX, HUKaKOro 0OIbIIOro B3pbIBa HE ObLIO U OBITH HE
MOIJIO - TBOPEHUE MATEPUU W3 HUYETO MPOCTUTEIBHO TOJBKO IJISI
OuOIeHCKUX CKa30K, a He ISl HAyYHBIX TEOpHUil.

Bcenennast — 3To marepusi, oHa Oe3nHauaibHa N 6eCKOHeYHa.
Martepusi cymiecTBoBaja BcerJa W Bcerjga OyaeT CyIIecTBOBATh.
Hukakux npuunH e€ BO3HUKHOBEHHS, HET W HHUKOT/a He Obuto. EE
SBOJIIOIUS UAET MO MPOCTOM CXEME HEMPEPBIBHOTO YCA0HCHEHUS
CIMPYKMypbl, COTIIACHO NMPUHIIMITY BO3PACTAHUS SHTPOIHUU U BTOPOMY
3aKOHY TEPMOJAUHAMUKH.

Teopua 001bu020 63pbl6a OCHOBAaHA Ha HEBEPHOM
NOHMMAHUH, TIPUYUHBl TaK HA3bIBAEMOrO "KpPacHOI'O CMEIIECHHUS ',
KOTOpO# omubouno cuutaioT 3¢ddekr lommaepa, 00ycroBISHHBIN
yIaJICHHEM KOCMHUYECKHUX 0O0BEKTOB OT HAOIIOAATEIIA.

IIpumeuanue! Booowe-mo eciu ouenv 00120 Hadawoamov 3a
COCMOAIHUEM  HpUPOObL  MOMCHO  RPpUUMU K CO6EPUICHHO
napaodoKcanbHOMy 6bl1600y, 4UmO 6emep O0yem, HOMOMY UMO 0epesbs
Kauatomesa. U oaxce MOHCHO J1€2KO HAUMU ONbIMHOE NOOMEePHCOeHUe
9IMo020 aerenus. [[ocmamouno npocnmo ROMAXamo 6emMKOI neped TUYOM,
umoovl owymums OeudiceHue 6030yxa. Bom na smom aodcyponom
HpUHYUNE MEOPEMUKI U ROCHIPOUTIU C80I0 MEOPUIO 36E30000pa308anusl.
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NMeHHO Ha OKCTPAmOSIUH ATOTO  HECYIIECTBYIOIIETO
pacuIMpeHusl BCEJIICHHOW BBICTpPOEHA TEOpHsl OOJBIIOTO B3phIBAa W
COOTBETCTBEHHO, BhIUMciieH €€ "Bo3pacT'. Kak yxe ObUIO CKa3aHO
BBIIIIE, JTIOOBIE KOCMUYECKHE OOBEKTHI ATO IYCTOTENIbIe 00pa30OBaHMs,
chopmupoBaBmriecss B yCIOBHSX HeBecoMOocTH. Cyns MO IOTOKY
U3ITy4eHUs] KOJOCCAIIbHONH MOIIHOCTH, B TIIYOMHE 00OJOYEeK 3BE3,
HAXOJSIIUXCS B OYCHb TOPSYEM PACIIABICHHOM COCTOSHUH, UIYT
MPOIIECCHl CUHTE3a aTOMOB Pa3lIMYHBIX JJIEMEHTOB TEPUOAUUECKOMN
CUCTEMBI U3 DJIEMEHTAPHBIX YaCTHII.

MPOTYKTHI BHJIE
3JIEMEHTAPHBIX YaCTHUI] U ATOMOB Pa3JIMYHBIX JIEMEHTOB, BOJIOPO/IA,

Jlerkue 3TOT0 CHHTE3a B cMecHu

. npoTyGepaHey, reJmsa W HCEKOTOPBIX

Hapy#XHasa xpomocdepa
A— JPYTHX, BCILTBIBAS
HapyXHaa xuakasa obonodka

obBonoy CKBO3b KHUIKYIO

cyBaneMeHTapHbIX YacTHL,
0007104Ky, (OPMHUPYIOT

BHYTPeHHAA XUIKanA 0bonoYKa

ra3oBytro  atmochepy

3BC3/Ibl, BCPXHUC CJIOU

BHYTPeHHSS

KOTOpPOM, B CJIEIACTBHH

OOJIBIIION aCUMMETPUH
aTOMOB ¥ 3apsDKEHHBIX
YaCcTHII, 1704
00pa3yIoNMX, C O'POMHONM CKOPOCTHIO HMCTEKAalOT B KOCMHYECKOE

JEHTP 3BE3ApY

Puc.28

MIPOCTPAHCTBO B BUJIE "3BE3HOTO BeTpa'.

U tak kak 3Be3na mpezacTaBisieT coboi (puc.28) mycrorenoe
o0Opa3oBaHme, B IICHTPE KOTOPOTO BaKyyM, TO MPOIYKTHI CHHTE3a TaK
K€ MCTEKAIOT U BO BHYTPEHHEE MPOCTPAHCTBO 3BE3/bI, CIIOCOOCTBYS
MIOBBIIICHUIO B HEW BHYTPEHHEro AaBicHus. MHornma B pesynbrare
IPOPHIBa HAPYKHOW 00OJIOUKH MPOTYKTHI CHHTE3a BEIOPACHIBAIOTCS B
KOCMHYECKOE TIPOCTPAHCTBO B BUJIE MTPOTYOEPAHIICB.

Ho kak ToibKO, B pe3yiabTare OCTHIBaHUS OOOJIOYKHA U
HAKOIUICHUS B HEU TSDKEIBIX OJICMCHTOB, BHYTPCHHC HOAaBJICHUC
MPEBBICUT HEKOTOPYIO KPUTHUYECKYIO BEJIMYHUHY, OHO Pa3opBET
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000JI0UKYy W pa30pocacT CKOIMUBIIUECS BHYTPU HEE DSJIEMEHTHI B
OKpY)XKarolllee MPOCTPAHCTBO B BHJE TOpAYMX Kamenb, 110
KacaTeJbHbIM, IPEBPATHB TAKMM 00pa30M, 3B€3/1y B CBEPXHOBYIO.

Ot Kammd, (QOpMHUPYSICh B YCIOBHSIX KOCMHUYECKOH
HEBECOMOCTH CBOMMH IIOJIIMU TSTOTEHUS B OOJbIIME M Mable
HIapUKH, 00pa3yloT IIaHeTbl. BOIHOBBIMH B3aMMOACUCTBUSAMH C
I'PaBUTALIMOHHBIM TIOJIEM 3BE3/Ibl, OHU MOCTETIEHHO CTAOMIM3UPYIOTCS
Ha DJUIMNTHYECKUX opOuTax BOKpyr He€. Ho wu3-3a Oompmmx
HAYaJbHBIX JIMHEHHBIX U YTIOBBIX MPEIECCU MILTUITHYECKUX OpOUT,
CYILIECTBYET O0JIbIlasi BEPOATHOCTh UX MEPECEUCHUS U CTOTKHOBEHUI
MJIaHET Ha OpOUTax.

Ecnu cronkHyBHIMEeCs IUIAaHETHl JOCTATOYHO TOPSYH, OHU
IPOCTO CIMBAIOTCA B OJIHY OOJIBIIYIO, @ €CIH YXKe JIOCTaTOYHO
OCTBIBIIIME, TO PACKAJIBIBAIOTCA Ha YaCTH, U3 KOTOPBHIX 00pa3yroTcs
nosca actepousioB. YacTb 3TUX 0OJIOMKOB, MOTYYHMBIIUX OOJIBIIYIO
HAYaJIbHYI0 CKOPOCTb, MOTYT IIPEBPATUTCS B KOMETBHI.

HeGonpmme kamum MoryT ObITh  "3axBaueHbl'  Oomee
KPYIHBIMH U TPEBPATATCA B WX CIYTHUKH. Tak Kak BCE IJIAHETHI
00pa3yroTcst U3 OpBI3T 00O0JOYKH MPAKTUYECKU OJHOBPEMEHHO U B
HUX WIYT OJTHH M T€ K€ MPOLECChl CUHTE3a, TO UX "XHUMUYECKUI"
coctaB OyAeT pa3nuyarbcs OYeHb He3HauuTenbHO. Ha mpoTrskeHun
MHOTUX MWJUIMAPAOB JIET, JJUIMNTHYECKHE OpOUTHI  IUIAHET
HEM30€KHO HBOJIOIMOHUPYIOT B KPYTOBBIE, YTO M HaOIOJaeTcs B
COJIHEYHOM CHUCTeEME B Hacrosmee Bpems. He3HaunTenbHbIN
OKCIEHTPUCUTET IUIAHETAPHBIX OpPOUT — 3TO CBHUICTEIHCTBO
IIPOLIECCOB, ITPOUCHIENIINX B T€ NAJIEKNE BPEMEHA.

Bpamasce BOKpyT 3Be3/1bl, IUTAHETHI TOCTENEHHO OCTHIBAIOT U
Ha HUX MOSBJISIOTCS YCJIOBUS JJIsi HU3KOTEMIIEPATYpHOI'O CHHTE3a
[ri1.9] pa3nuYHBIX OPTaHUYECKUX COSAMHEHUH, KOTOPBIC Yepe3 COTHU
MUJUTHOHOB JIET 0O0Pa3ylOT PAaCTUTEIbHBIM M JKUBOTHBIM MHUp. A Ha
3BE37I€ TEM BPEMEHEM pa3BUBAETCA Clenyroumi nuki. Ecinu 3Be3na
JIOCTAaTOYHO OOJbIIAs], TO MPEXK/IE YeM OCTBHITh OHA MOXKET MEPEkKHUTh

87



Anexcandp BECEAOB

HECKOJIBKO TAaKHX IUKIIOB, XOTSI MACIITAOBI U IEPHOBI UX C KAXKIBIM
pazoM OyayT yMEHBIIAThCSI.

N ecnm Ha HEKOTOPBIX TUIAHETAX 3TOW 3BE3MHOW CHUCTEMBI K
TOMY BpPEMEHHU YCIEIOT CHOPMHUPOBATHCS Pa3yMHBIE OpPTraHU3MBI, TO
JUISL HUX 3TO Oy/IeT MpeACTaBiIsATh ONpeaeiEHHYI0 OomacHoCTh. Hare
ComnHiie yxxe mpouuio Takot ukil. ¥ Bo3MokHO, yTo HEe 0iuH. Brionne
MOXKET CTaTbCS, YTO 3E€MIISIH OKOET emé HeYyro MOo400HOE.
EnuncTBeHHOE c1aboe yTelieHne B TOM, YTO YEJIOBEYECTBO K TOMY
BPEMEHH CMOXKET HAlTH peabHbIN cioco0 n3bexarb rudemnu.

CuHTE3 DJIEMEHTOB TMEPUOJAMYECKOM TaOMWIBI W HX
COCTMHEHUH, TPOJIOJDKACTCS B TOPSYEM CII0€ 000JIOUKH TUTAHETHI U B

KOCMOC

ST Hacrosiiee Bpems. Tam

O peswepean | B TJIYOMHE  3€MHOM
KOpBI B PaCIlIaBJIICHHOMN
MaHTUH, €IE HUIAYT
MPOIIECCHI CHHTE3a

[r1.9] Bcex nyeMeHTOB

R MEPUOINYECKOMN

il CUCTEMBI — XKejesa,

Puc.29 KaJIbIUs, KACIOPOJIa, a

TaK € BBICOKOMOJICKYJIAPHBIX COCAMHCHHHA - MeTaHa, HedTH,

KaMEHHOTO YIUI1 M JPYTUX, YTO IPHUBOJUT K IIOBBIIICHUIO B HEHU
JIaBJICHUS.

B pesynprare 3TOr0 ropsuMe IMNpPOAYKTBI CHUHTE3a YacTo
IPOPBIBAIOTCSA CKBO3b BHEIIHIOI 3€MHYIO KOpPY B atMoc(epy B BUIE
U3BEPKEHUI BYJKAHOB. A HX IpPOPBIB BO BHYTPEHHIOIO II0JIOCTh
IUIAHETBl MPUBOIUT K OIYCKaHMIO YYacTKa BHEIIHEH KOpBI M
BO3HUKHOBEHUIO B HEM KoOJIeOaHUH, NPOSBISIOLIMXCA B BUAE
3emiieTpsiceHuit (puc.29).

Onpenenuts IMyCTOTENOCTh 3€MHOIO IIapa, HaIpuMep,
YABTPa3BYKOBBIMU MJIM CEHCMUYECKMMHU KOJCOAHUSMH, BECbMa
3aTPYAHUTENBHO, TaK KAaK MMEIOLIUNCA B KOpE pacIlIaBICHHBIN
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KUJKUHN CION U OOJIBIIIOE KOTUYECTBO BOJBI HAa MIOBEPXHOCTH B BHJIC
OKEaHOB, 3TH KosieO0anus 3pPEeKTUBHO racsT.

A BOT mycroTenocts JIyHbl, Kak JaBHO OCTBIBUIETO TBEPAOIO
niapa IpO3OHAMPOBaTH OYeHb Jierko. OHa 3BEHUT JIOBOJIBHO
MPOJOHKUTEILHOE BPEMsI, KaK KOJIOKOJ, YTO U MOCITYKHIIO IPUUUHOMN
MOSIBJICHUS TUTIOTE3HI 00 €€ MCKYCCTBEHHOM MPOUCXOKIACHHH.

N rtak kak 3emns u Jlyma oOpasoBanuch U3 OpbI3T
B30pBaBIerocs: CoiaHIa 0THOBPEMEHHO, €CTh BEPOSITHOCTh TOTO, YTO
BO BHYTpPEHHEW MOJIOCTH JIyHBI CYIIECTBYET JOBOJIBHO pa3peskeHHAs!
atMmocdepa. [losromy mpu ocBoeHun JIyHBI, YETOBEKY BO3MOXKHO
npuAETCs 00yCTpanBaThCsl Ha BHYTPEHHEH CTOPOHE €€ 000JI0UKH.

Bo BHyTpeHHE#Nl MOJIOCTHM 3€MHOTO IIapa IapCTBYET ajacKasi
’apa u aOcoyIoTHAasT TEMHOTA, JMIIb U3pelKa Hapyuiaemas
0arpoBBIMU CIIOJIOXaMH H3BEPKCHUN BHYTPEHHUX BYJIKAHOB.

C aroit Touku 3penus, KOnurep, UMEIONNI 0OYeHb OONBIION
o0beM, emé He yCmeln CHIBHO OCTBITh M MPEACTaBIsSeT coOoi
JIOBOJIBHO TOPSYYIO KaIlII0 MaTEePHH, U3IYYaIOIIyI0 Topa3ao Oobiie
sHEpruu, yem noiydaer e€ ot ConHila.

W xots mporecc oOpa3oBaHusi caMUX 3BE3 — 3TO Jieja yxKe
JABHO MUHYBIIUX JHEH, HO MbI JIOTHUECKA MOXKEM MPEINOJIOKUTD,
YTO OH JIOJKEH B TOYHOCTHU MOBTOPSTH Iporiecc 00pa3oBaHUs IIJIaHET,
TOJIBKO B 0OJIee TPaHINO3HbBIX MacIITa0ax.

OrpoMHas  mpoTO3BE3/la,  COCTOSMIAsl M3 KaKUX-TO
CyOnJIeMEHTapHBIX YACTHUII, IIPOXO/IS, B PE3YJIbTATE MPOIIeCcCa CHHTE3a
AQHAJIOTMYHBIA ITUKJT PA3BUTHS, B3PHIBACTCS U U3 OpBI3T €€ 000JI09YKU
dbopMuUpYIOTCS 3BE37bI OBAIBHON TaJaKTUKH, KOTOpas Bpaliasch,
MOCTETIEHHO MPEBPALIAETCS B CIIUPAIBHYIO.

Ipumeuanue! To, umo acmpogpuzuxku owud0uHO CuUmMAIOM
meMHOU Mamepueil, Mo 36306l U 2ANAKMUKYU 00pPA308AHHbIE Mamepuell
C ROJI0MHCUMETIbHOI acwmnempueﬁ, U3JIYUCHUA KOMOPbLX HU Hawiu 2iasa,
HU Haulu npuﬁopbt 60CNpUHAMb HeE cnocoonvt. U Komopbsle MOHCHO
OOHApYIHCUMb TUULL NO KOCEEHHBIM HPU3HAKAM.
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Taxum 06pa3zom, Teopur 00pa3oBaHMs 3BE3]] U3 MEXK3BEZTHOTO
rasa, BBIIyMaHHbIC TCHUSIMH TEOPETHYECKOH (DU3MKH, MATKO TOBOPS
JDKEHAy4YHBI M 3aTMEBAIOT CBOCH TJIYIMOCTBIO PACCKa3bl M3BECTHOTO
CBOEH HEBEPOSATHOW MPaBAMBOCTHIO, OapoHa MIOHXTay3eHa.

16. O BTOPOM HAYAJIE H UMMYHUTETE

Bropoii 3akoH TepMOIUHAMUKH, CHOPMYIUPOBAHHBINA IS
OOBSICHEHUS! TEPMOAMHAMHYECKUX MPOIECCOB, SBISETCS, MO CYTH,
OCHOBHBIM M €IMHCTBEHHBIM (DyHIaMEHTAJIbHBIM 3aKOHOM, IIO
KOTOPOMY  B3aumojenctsyer wmarepus. DopmyiupoBka  €ro
JIOCTaTOYHO MPOCTa JJI1 MOHMMAaHUsA, HO HECMOTPS Ha 3TO, OYEHb
MHOTHE 3aTPyIHAIOTCS OOBSCHUTH €ro cmbici. Camas TOYHas ero
dbopmynupoBka TakoBa: "Temno Bcerga MEPeXOAWT TONBKO OT
TOpsTYero Teja K XOJOAHOMY M HUKOT/1a Ha000poT".

JIeliCTBUTENBHO, €CIM OCTABUTH CTAKaH C TOPSAYMM YaeM Ha
CTOJIE, Yepe3 HEKOTOPOE BPEMs €ro TeMIEparypa CpaBHAETCA C
TEMIIEPAaTypON OKPYKAIOLIETO BO3[yXa, YBEIUYHUB €r0 JHTPOIHUIO.
Wnu, npyrumu cioBamu, paBHOBecue. Bo3pacranue sHTponuu — 3T0
CIEeNCTBUE JECHCTBHA BTOPOrO 3aKOHAa WM BTOPOrO Hayaua
TEPMOJMHAMUKH 110 BHIPABHUBAHUIO JIFOOBIX MapaMeTpOB MaTepuu —
JIaBJICHUS, TEMITEPATypbl, KOHIEHTPALMH U T. 1.

OHTpoOMuUs, Kak MPOLECC BbIPABHUBAHUS, 3alperiaeT JIo0be
IPOIIECChl CAMONPOU3BOIBHON KOHIIGHTPALUH, OY/b TO TEMIIEpaTypa,
IUIOTHOCTb WJIM JaBjieHHe. Tak 4To HU IpaBUTALMOHHBIN KOJUIalc, HU
AKKpeLUs HEBO3MOKHBI B IIPUHIIUIIE.

Bropoe Hauano TepMOAMHAMHUKHA U BO3pAaCTaHUE DHTPOIUHU
JIeNaloT HeoOpaTUMBIMM JIIOOBIE TPOLIECCHl BO BCeslleHHON. Ecnu BB
IPOKOJIETe IIMHY aBTOMOOWJS, BO3AyX M3 HEE BBITEYET U €ro
JaBJIeHUE cpaBHsETCsl ¢ aTMOocdepHbIM. Eciau Bbl BbIycTUTE KITyO
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IbIMa, TO 4YEpe3 HECKOJBKO MHUHYT €ro YacTU4YKHM PaBHOMEPHO
pacnpenenarcs o KOMHare.

HeonpenenéHHocTs NOHMMaHWS NpPUHLOUIA BO3PACTAHUSA
SHTPOIIUH, MIPUBOIUT K TOMY, YTO JaKe HEKOTOPBIE YUYEHBIE HECYT
HECYCBETHYIO YyIllb, YTBEpXJAas, 4TO JKU3Hb, SKOObI MAET C €€
yObiBanueM. Ho 93T0 auMmb  clIeacTBHE  HMX  JIOTHUECKOM
0e3rpaMOTHOCTH M 4YTO Obl yOEIUTBCS B 3TOM, MBI PACCMOTPUM
HEKOTOpBIE IPOLIECCHl, IMPOUCXOJAIIME B 'KUBOM' OpraHHU3ME.
Hanpumep, npouecc apIxaHus.

BceM wu3BecTHO, 4YTO JBIIIMM MBI JIETKUMHU. Jlerkue
MIPEACTABIISIIOT CO00M "MemoK" ¢ BHYTPEHHEH MOBEPXHOCTHIO OKOJIO
150 kB. METPOB, T'YCTO MPOHU3AHHBIN CEThIO KPOBEHOCHBIX COCYIOB —
KalWUIspoB. MeEIIoK 3TOT BMeIIaeT B ce0sl OKOJIO 3 JIMUTPOB BO3AYXA.
Otu 3 nuTpa Bo3ayxa KOHTAKTUPYIOT ¢ KPOBEHOCHBIMU COCYAAMH Ha
TaKOW OIrpOMHOM IUIOLIA/IH.

Tak kak KOHLEHTpauus KHUCIOpPOJa B BO3AYXE IPEBBIIIAET
KOHIIEHTPALUIO KHCIIOPOia B KPOBH, BTOPOE HAYAJI0 TEPMOAUHAMUKHI
"00s3bIBaeT” BO3AYX IOJCIUTHCS UM C KpOBbIO. B pesymbrate
pPa3sIUYHOM KOHICHTpAalMU KUCJIOpPOJa B BO3AYyXE M KpPOBH,
BO3HHUKAIOIIEE (OCMOTHYECKOE) NABJICHHUE NMPOTAIKUBAET MOJIEKYJIBI
KHCJIOPO/1a CKBO3b IOYIIPOHUIIAEMBbIE CTEHKH KPOBEHOCHBIX COCYJIOB
B KPOBb, HACBIILAA €€ KUCIOPOIOM.

Kucnopon He 3aXxBaThIBaeTCsl MOJIEKYJIaMU FeMOTTIO0MHA, KaK
pacckas3bIBalOT OMOJIOTH U IIOTOM KOMY-TO TaM OTJaETCsl, @ OH IMPOCTO
B KPOBU pacTBopsieTcs. [leno B TOM, YTO €CIM MOJIEKYJia KaKoro-JInoo
BELIECTBA 3aXBaThIBAECT MOJIEKYJIY KMCIOPO/a, TO OHA YK€ HUKOTa €€
HE OTIAcCT IIPOCTO TaK.

Kucnopon y He€ MOXKHO TOJIBKO OTHSITh CUJION, MHAYE, KaK yiKe
OBLTO CKa3aHo B TJ1aBe [171.12], ObuT ObI HEBO3MOXKEH MPOIIECC CHHTE3a
Y BO3HUKHOBEHHE CIIOKHBIX coenHeHuil. HachlmenHas kuciaopoaom
KpPOBb Pa3HOCUTCS 110 BCEMY OpraHU3MY.
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N3-3a TNOBBIICHHOW KOHLEHTpALMs KHUCIOpPOJa B KpPOBH,
IIPEBBINIAIOIICH €r0 KOHLEHTPALUIO B MEKKIETOYHOM KHUIKOCTH,
OCMOTHYECKOE JaBJIICHUE BBITAJIKMBACT MOJIEKYJbl KHCIOPOJa B
MEXKIETOUHYI0 KHMJKOCTb. AHAJIOTHYHBIM 00pa3oM KHUCIIOPOJ
nonazaeT BHYTPh KIETOK, TJ€ Yy4acTBYyeT B IIpolleccax UX
KU3ZHEIECATECIHOCTH.

pumeuanue! Mexanusm

603HUKHOBECHUA OCMOMUYECKO20
0agnenus NOKA3aH HA PUCYHKe
(puc.30). Ecau 6 cocyo,
PA30eIEHHBLIL  NOJIYRPOHUUAEMOU
nepezopooKoll HAAUMmMbL 600y U

pacmeop Kakou-auoo conu, mo

YPOGeHb  pacmeopa  HecKOJIbKO

Pwnc.30 noevicumces, uapywias ''zaxon’
cooowmaromuxca cocyoos. Qovacuenue 3Imozo ''mapadoxca’’ ouenw
npocmo. B cocyde A konuenmpayus Mo1eKy1 conu 20pazodo evluie, yem
cocyoe B. 3amo 6 cocyoe B, eviuie konuenmpayus mMoaeKysi 600bl.

Iloamomy monexkynvl conu, nOOUUHAACH 3AKOHY 6bIPAGHUBAHUS
KoHuyenmpayuit  (3aKOH  yeenuveHus  IHMPONUU),  HAYUHAIOM
npomanxkueamuca é cocyo B. A monexynwvt 600vt u3 cocyoa B, noouunssaco
momy dce 3aKOHy, npomankueaiomcsa 6 cocyo A, ¢ pezyrbmame ue2o
603HUKAIOM 084 6CHPEUHBIX NOMOKA MOEKY1 600l u conu. Ho mak xax
MONEKYJIbl 8600bl UMEIOM MeHbUIUE PA3MePbl, MO OHU Jlecue u dvicmpee
RPOX00AM CKE03b NOIAYNPOHUUACMYIO NEPE2OPOOKY U YPOBEHD HCUOKOCHIU
6 cocyoe A cuauana nosviuiaemcs. Yepes kaxoe-mo epems, Koz0a
KOHUeHmpauuu 6 cocyoax cpagHaomcs, CpAGHAIONCA U YPOGHIU.

Ms1 He OyzneM paccMaTpUBaTh BCE ATH MPOIECCHI, KX OYEHBb
MHOTO, OTPAaHUYHUMCS TEM, YTO B PE3YJIbTATE€ 3THUX IPOLIECCOB, B
KJIETKaX, B BUIe TOOOYHOTO MPOIYKTA MOJIY9IaeTCsl YIIIEKUCIBIA Ta3.
OH HauMHAaeT HAKATUTMBATHCS B KJIETKAX U TOYHO TaKUM K€ 00pa3om,
C HOMOIIBKD OCMOTHYECKOT'O NABJIEHUS, BBIBOAUTCSA U3 OpPraHu3Ma B
atMocdepy. AHAJIOTHYHBIE TMPOIECChl MPOUCXOIAT U B JPYTHX
OpraHax — KenyJake, IeYeHU, KULLIEYHUKE. ..
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Hpyrue, coaepxkamiiecs: B BO3yXe rasbl, TaK k€ IPOHUKAIOT B
KpOBb, HO €CIM OHM HE UCHOJB3YIOTCA B  Ipoleccax
KU3HEACITEIBHOCTH, X KOHLEHTPALMs B KPOBU MPOCTO OCTAETCS
MOCTOSIHHOM. A Temepb MOmpoO0yeM pacCMOTPETh C TOYKH 3PEHUS
BTOPOr0 Hayaja TEPMOJAMHAMUKH MEXaHU3M JIEUCTBUS UMMYHHUTETA.
J1yist 5TOrO HaM HYXXKHO CHayYaja BBIICHUTH, a UTO K€ TaKoe 00JIe3Hb, C
TOYKH 3peHUs (DU3WKU W TOYEeMY SIUIEMUU HOCSAT, B OCHOBHOM,
Ce30HHBIM Xxapakrep. ['punm, Hampumep, CBUPEICTBYET BCEraa B
Havaje 3UMBL. A T/ e OOMTAIT BO3OYAMTEIW TPHUIIA BECHOH U
netom?

Mb1 He cTaHeM 3/echb NOBTOPATH CKAa3KH MEAUIUHCKHUX
PabOTHUKOB O 3JI0BPEIHOCTH BHPYCOB, KOTOPBIE TOJBKO U MEUTAIOT
3apa3uTh HAC KaKOW-HUOYAb JPSHbBIO, a 00paTUMCS HEMOCPEICTBEHHO
K ¢usuke. [lpuunnbl snuaeMuii, Mo BCe BUIUMOCTH, KPOIOTCS B
KaKUX-TO TJIOOANBHBIX CE30HHBIX sBICHHUSX. CaMoe JOTUYHOE, YTO
MOXXHO TPEANOJIOKUTh - 3TO OCEHHUE JUCTOMNaAbl, HMEIOIINE
riobanpHbIe MacTabbl. BeTep Tperier BBICOXIINE JUCThS JIECHBIX
MAacCHBOB, OOJIaMbIBAa€T WX, I[OJHUMAeT B BO3JIyX OTPOMHOE
KOJIMYECTBO MUKPOYACTUL], OPTaHUYECKHX MOJIEKYJ U UX OOJIOMKOB U
Pa3HOCHUT Ha OOJIBIINE PACCTOSHUSI.

Mpbl BAbpIXaeM BO3/1yX HACHIIIEHHBIH OOJIOMKaMU MOJIEKYI
PacTUTEIBHOTO MPOUCXOXKICHHS, KOJIMYECTBO BAPUAHTOB KOTOPBIX,
MOJKET OMPEIEISIThCS ACTPOHOMHUYECKUMHU IHPpaMu. DTH 00JIOMKHU
MOJIEKYJI C TIOMOIIbIO ONHCAHHOTO MEXaHM3Ma OCMOTHYECKOTO
JABJICHUS TMPOHUKAIOT B KJIETKM U UCHOJB3YIOTCS UMH, Kak
CTPOUTEINBHBIN MaTepHall P JACJICHUU.

HyxHO 3amMeTuTh, YTO MPAKTUYECKH JFOOOH O0OJIOMOK
OpraHMYECKOM MOJIEKYJbl, MOMaB B JIETKHE U OOBOJIAKHBASICh
OCIIKOBOM  CIW3bIO, HAXOAIICHCS  TaMm, TIpeBpaliaeTcs B
"monmHOUCHHBIH  BHpyc". OOJOMKH MOJEKYJd, HE HMEIOIne
MEXaHU3MOB JICJICHUS, HE PA3MHOXKAIOTCS M HE MYTHPYIOT, KaK HaMm
ABTOPUTETHO 3JIMBAIOT MEIUIIMHCKUE CBETHUIIA.
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Knerku, wucmonp3yomme 3TH BHPYCHI B KAauecTBe
CTPOUTENILHOTO MaTepuana, Mo CyTH, CaMd MX U Pa3MHOXAlOT, B
pe3ylbTare 4ero TepsoT CIOCOOHOCTh y4acTBOBaTh B 3aMKHYTBIX
UKJIaX [OAJEPKUBAIOIIMX JIpyra TMpOILECCOB B OpraHu3Me,
BBIMA/al0T U3 HUX U MOTUOAIOT.

Hanpumep, Takas crpamHas O0J€3Hb Kak pak, SBISETCS
pEe3yNbTaTOM WCIOIB30BAaHUSl KIETKAMU ISl JCTICHUS MOJICKYITbI
BEIIECTB, HAa3bIBAEMBIX KaHIIEPOT€HAMH, NPU KOTOPOM JOYECpHUE
KIIETKU CTPOSTCS U3 OeJKa, OTIIMYHOTO 10 MOJEKYISIPHOMY COCTaBYy
oT Oenka opranus3ma.

Ecnu Takme kieTku ¢ M3MEHEHHBIM OE€IKOM CHOCOOHBI
UCIIONIb30BAaTh  OTXOJABl  JKM3HEACATEIbHOCTH POJHBIX  KIETOK
OpraHu3Ma, a KJIETKM OpraHu3Ma He CIIOCOOHBI HCIOJIBb30BaTh HX
OTXOJIbI, TO KJIETKH C U3MEHEHHBIM O€JIKOM HAYWHAIOT HHTEHCHUBHO
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.

Knetkn ¢ u3MeHEHHBIM O€IKOM B OpPraHM3ME BO3HHMKAIOT
MOCTOSIHHO, HO €CJIM OHU HECHOCOOHBI KOHKYPUPOBATh C POAHBIMH,
OHM OBICTPO MOTUOAIOT U B BUJE LIUIAKOB BHIBOJAATCSA U3 OpraHU3Ma.
Orcroma Jerko caenath BBIBOJ, YTO TpH yHOTpeOseHuu Oosee
pa3HOO0pa3HOM MUIIH, MBI HAMHOTO YBEJIMYMBAEM PUCK 3a00JIeBaHUs
pakom.

ITocmotpeB cratuctuky 3aboneBanus pakom B CCCP, rne
nuTaHue OBUIO JOBOJBHO OJHOOOpPA3HBIM U €CTECTBCHHBIM U B
Poccun, xorna mociae OTKPBITHS TpaHUI], Ha MPOJAOBOJIbLCTBEHHBIN
PBIHOK XJIBIHYJI TOTOK HEIPUBBIYHBIX SK30TUYECKUX MPOIYKTOB, MbI
YBUAUM, YTO IPOLEHT 3a00JIEBIINX PAaKOM YBEITUUYMIICS B Pa3bl.

Tak kak y KaXJIOro 4eloBeKa CTPYKTypa Oeilka oOuYeHb
WHAWBUIyalIbHA M HA 3eMIIe elll€ He ObUIO IBYX JIFOJIeH C OJIMHAKOBBIM
OENKOM, TO YU BOSHHKHOBEHHE TAKHX KIIETOK TOXKE WHAMBHUIYAIBHO.
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[TosToMy Kakoro-To OOIIET0 YHHBEPCAIHHOIO JIEKAPCTBA OT paka, B
INpUHLINIE, OBITH HE MOXKET. 1 XOTS KIeTKH ¢ U3MEHEHHBIM OEIKOM
MOCTOSIHHO BO3HUKAIOT B OpraHU3Me, y OOJBIINHCTBA JIIOJIEH pak He
pasBuBaercia. A Tex, KoMy 'TOBe3J0", Tpupoja Oe3’KaJT0CTHO
OTCEMBAaET M CMEPTb B 3TOM CJy4yae, SBISAETCA €IUHCTBEHHBIM
3alUTHBIM MEXaHU3MOM 3BOJIIOLINH.

CoBpeMEHHBIE K€ JIEKapCTBa, HCIOJIb3YEMbIE IS JIEUEHUS
paka (XuMTepamus), MO CYTH, SBIAIOTCS CUIBHEHIIMMHU SAAMH,
KOTOpbIe Oe3 pa3bopa yOUBaIOT KaK paKOBBIE, TAK H POIHBIC KIETKH U
MPaKTUYECKH HE MOMOTraroT. BpemeHHoe oOjerdeHne o0ycIOBICHO
JUIIb TEM, YTO PAKOBBIX KJIETOK HAMHOI'O MEHBIE, YeM POIHBIX
KJIETOK OpraHu3Ma.

Menauku OOBIUHO JENST OYard BO3HUKHOBEHMS PaKOBBIX
OITyXOJIeH, Ha 3JI0KAUYeCTBEHHBIE M JOOpOKAaueCTBEHHBIC. XOTS Ha
CaMoM JIeJIe TaKOro YETKOTO pa3/ieieHus: ObITh He MOXeT. Bo BcskoM
cilydae, OT paka "M3Je4MBaIOTCs" JUIIb €AVUHMIBI U 3TO TOBOPUT O
TOM, YTO OITyXOJIb OKa3aJIaCh HE COBCEM 3JI0KaUE€CTBEHHOII.

Korna nuarsoctupytot pak, onepanuio, Kak paBuio, Jej1aTh
YK€ MO3[JHO, TaK KaK O4ard paka pa3BUBAIOTCS HE BbI3bIBasi OOJIEBBIX
OILYLICHUH, IOTOMY YTO SIBJISIIOTCS, IO CYTH, 4acThlO opraHusma. 1
CMEpPTh HACTYNMaeT OTTOr0, YTO HOPMAJbHBIX KIETOK Yy OpraHa
MOPaKEHHOTO PaKOM, OCTAETCS CIIMIIIKOM MaJjlo M OH YK€ He CITOCOOCH
BBITOJIHATH CBOU (DYHKITUH ITOJTHOCTBI0. TakuM 00pa3om, 1J1s JIeUeHUs
paka HUKOTr/1a He Oy/IeT HaiIeHO KaKoTro-TO OOIIEero JeKapCcTBa.

Pak He 3apa3eH, 3TO Jaxke W He OOJIe3Hb, a CIEACTBUE
IBOJIIOLIMOHHOTO  Ipouecca. M BemecTBa,  CUMTAIOLIUECSH
KaHLIEPOTEHHBIMU JJII OJTHOTO YeJIOBEKa, COBEPUICHHO Oe3BpEIHbI
JUISL IPYTOro, OpraHu3M KOTOPOIo MOCTPOEH U3 Apyroro Oenka... Pak
- 3TO TOT Ciy4yad, KOrja IpPUPOJHBIA MEXAHU3M HMMYHHUTETA
paboTaTh HE MOXET W MPHUPOJAA MPOCTO BOCHPOM3BOAUT OPraHU3M
3aHOBO.
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Tak umo coz0oamb Kaxkoe-mo oouiee JeKaApCcmMeo om
960I0UUU, CKOPee 6Ce20 He NOJIYUUMCA.

Cam e MexaHW3M HMMYHUTETa, C(HOpMUpOBABIIUHCA B
pe3yabpTaTe cCMMOMO3a B TCUCHUH JUTUTEIILHON DBOJIIOIIUN M OCHOBAH
Ha HCKJIIOYEHUU YYKEPOJHBIX OEIKOB M3 TMPOIECCOB JCIICHHS.
Opranuyeckue  BEIIECTBA, BbIpadaThiBacMble B  MpoOIEccax
KU3ZHEACITEIIBHOCTH UYYKEPOAHBIX KJIETOK, MOMaBUIMX B KPOBB,
MPOHUKAIOT CKBO3b MEMOpaHbl KIETOK-KWIIEPOB OpraHm3Ma |
OCTaBIISIIOT 0€3 MHINK YYXKEPOJHbIE KIETKH, KOTOphIe, 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 TEPMOJMHAMHUKH, HO BOT KakK B JETaNsAX PabOTarOT
OTH MEXaHHU3Mbl CTUMYISIIHH, YYEHBIE, TTO-BUIUMOMY, pa30epyTcs
emé Heckopo. [loToMy 4YTO OHM TIOCTOSSHHO IIBITAIOTCS H3y4aTh
CJICICTBHSI, COBEPIIIEHHO HE TIOHUMAs TIPUYMH BCEX ITUX SIBJICHHH.

buomoru, Harpumep, OYEHb JIF00AT BBIPOKCHHE
"BcachIBaThCcs". Y HHMX BCachIBa€TCAd BCE, MHINA B JKEIYIKE U
KHIIIEYHUKE, BCACHIBAIOTCS JIEKAPCTBA B KPOBb, XOTS MPUPOJIa TAKOTO
NOHATHS He 3HaeT. B mpupoje npaBut 6ai Beera U30bITOK - U30BITOK
JABJICHUSA, KOHIIEHTpAlMM, Temneparypsl U T.1. Hukto Beap He
TOBOPHT, 4TO aTMoc(epa BcackiBaeT BO3AYX U3 MPOKOJIOTOTO KoJieca
aBTOMOOMJIS.

B3sa1b, Hampumep, Takoe HM3BECTHOE BCEM CEpICYHUKAM,
JEKapCTBO  KaK  HUTPOTJIMIIEPUH. MEIUKH  CUMTAIOT  €ro
COCYJIOPACIIUPSIONIUM CPEACTBOM, XOTS Ha CaMOM Jelie MEXaHU3M
€ro JIeUCTBUsI, COBEPIIEHHO Apyroi. CTEHKH COCYAO0B, COCTOSIIIUE U3
COCIMHUTENIbHOW TKaHHW, HE MOTYT CaMH PACUIUPSTHCS, TaK KaK HE
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UMEIOT MbITI. [Ipy monaganuu HUTPOTTUIIEPUHA B HKEITYIOK MU TTO]]
A3bIK, OH M3-32 PAa3HOCTH KOHIIEHTpAIMil, MPOTaIKUBAETCS
OCMOTHYECKHM [JaBJICHHEM CKBO3b IMOJYIPOHUIIAEMbIE CTEHKH
COCYZIOB B KPOBb.

Nmest Ooybllyt0 aCHMMMETPHIO T'PaBUTAIMOHHBIX TOJICH
MOJIEKYI (3NMEKTPUUECKHIA 3apsi/T), HUTPOTJIULICPHH ACITUTCS 3apsaiaMu
C TUTa3MOW KpPOBH, B pe3yiabTaTe Yero y MOJEKYN IUIa3Mbl TaK ke
YBEJIMYUBACTCS ACUMMETPHUSI, YTO MPUBOAUT K YMEHBIICHUIO CHII
NPUTSDKEHUST MEKIYy HUMHU M, COOTBETCTBEHHO, K YBEIHUYCHHUIO €€
TEKY4EeCTH.

KpoBp cranoButcsi Ooree JKUIKOW, a 3HAYUT, CEPAIY
CTaHOBUTCS HAMHOIO JIerde MpOKauuBaTh €€ MO CeTH KanuUISIpOB
KpOBEHOCHOH cucTteMbl. [loxokumu cBoHCTBaMH, OOJAAlOT H
HEKOTOpbIE JPyrue BEUIECTBA, HCIOIB3YIOIIUMECS B MEAULIMHE —
acnupuH, (HeHUIUH, BappapHH.

[TonoOGHBIM ke 3PPEKTOM JIETKO OOBSCHIETCS MIHOBEHHOE
JICVCTBUE TAKOTO 72, KaKk [MUuaHuj Kaius. [[MaHuCThIN K uMeeT
ropa3Jl0 MEHBIIYI0 aCHMMETPHUIO TPABUTALMOHHBIX TOJEH MOJEKYI,
YeM MOJIEKYJbl KPOBH, IMO3TOMY IMpU TOMNaJaHUUM B KpPOBb, OH
YMEHbIIAeT €€ aCUMMETPHUI0 HACTOJIbKO, YTO KPOBb 332 CUHTAHHBIE
CEKYH/IbI MPEBpAILaeTCsl B BA3KYIO JKUJIKOCTh, KOTOPYIO CEpIIe ykKe
HE B COCTOSIHMH MPOTOJIKHYTh O KaWUISIPaM.

Opranusm o4eHb OBICTPO, OYKBAJIBHO 32 HECKOJIBKO CEKYH],
norudaeT OT HeJ0CTaTKa KUCIOPO/a, a BOBCE HE OT Mapajinya HEKOEero
JBIXATEIBHOTO IIEHTPA, KaK 3TO 00BACHAIOT Menuku. [I[pumepHo Takue
K€ CBOMCTBA, HO TOpa3o ciabee, UMEET U 3MEUHBIN 51, OJJHA KaruIs
KOTOPOTO 3a HECKOJIBKO JIECATKOB MUHYT MpPEBpAIIaeT CTakaH KPOBHU
B CTyAcHb. D(PGHEKTUBHBIM MPOTUBOSIUEM B ATOM CIIydae MOT OBl
OBITH TOT K€ HUTPONIMIIEPUH, HO OBICTPO PA3HECTH €ro 10
OpraHu3My, H3-3a TOBBIIICHHON BS3KOCTU KpOBHU, CEpAlLlE HE B
COCTOSIHHH.
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[Tna3ma kpoBU ¢ 100aBIEHHUEM pacTBOpa HUTPOTIUIEPUHA,
BBITEKAaET uepe3 KanuOpoBaHHoe oTBepctre Ha 30-50 mporeHTOB
OwIcTpee, ueM 0e3 Hero. A 100aBlIeHHe He3HAYUTEIBHOTO KOJTMYEeCTBA
UAHUA, CHUKAET CKOPOCTh BBITEKaHUS B 2-2,5 pa3za. B mpunume,
€CIM JO0CTaTOYHO OBICTPO, B TEYCHUU 4-5 MHUHYT, MOIKIIOYUTH
OTPaBHUBIIETOCS IMAHUJIOM K amnmapary cepile-IE€rkue U BBels B
KpPOBb TOT JK€ HHUTPOINIMLIEPUH, IMPOKadaTb €€ 10 KPOBEHOCHOU
CHUCTEME, TO BIOJHE BO3MOXKHO CIAcTH €My KU3Hb. ..

17. O HEM3BEXKHOCTHU "
BEYHOCTH ’KU3HU

Kak o0v110 nokasano eviuie, 6mopoe HA4aio0 u NPUHUUN
603PACMANHUA  IHMPONUU  RPOCMO  00A3bI6AIOM  MAMEPUIO
HOCHOAHHO YCIIONHCHAND C6OI0 CIMPYKIYPY, YHL0 Y)Hce CamMo no cede
npuBOOUm K Heu30esrcHoCmu 603HUKHOBEHUA, MAK HA3bIBACMDbIX,
"Jcueblx'' opzanuzmoe 6o eceneHHoIll.

[MonTBepxaeHueM 3Toro (akra SBISETCS HATMYHE B IPHPOJIE
MHOXECTBa 00BEKTOB Pa3IMYHON CIOXKHOCTH, OT aTOMa BOJIOpOJA U
JI0 OTPOMHBIX OpPraHWYECKHX MOJIeKyl. B mporuBHOM ciyyae,
OBOJIIOLIMSL BCENEHHOW ObUTa OBl HEBO3MOXHA. MIMEHHO OTH
ME/JICHHBIE Y HEMPEPHIBHBIC YCIOKHEHUS TPUBETH K IOSBICHUIO
BBICOKOMOJICKYJISIPHBIX OEITKOBBIX COCIUHEHH, a BIIOCIEICTBUU U K
00pa30BaHUIO CIOKHEUITUX OUOIOTUYECKUX OPraHU3MOB, KOTOPHIE
MBI Ha3bIBaEM KHBBIMHU.

Yuénupie u Qunocodbl HACOUMHSIIM MacCy pa3InYHBIX
OTIpEeNIeIICHUH TOHSATHUS JKU3HU, OJTHAKO HU OJHO U3 HHUX HE MOXKET
CIIY’)KUTh OTPAKEHHEM PEaTbHOCTH, MOTOMY YTO MPOBECTH T'PAHUILY
MEXy )KHBBIM M HEKUBBIM TaK K€ HEBO3MOXHO, KaK HEBO3MOXKHO
OTJICIUTh TPOBOJHUKU OT JUAJICKTPUKOB. ['paHuWIa 3Ta BechMa
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yCIIOBHA U €€ MOXKHO MPOBECTH TIJI€ YrOJHO, B 3aBUCHMOCTH OT
MPUHSTHIX KPUTEPUEB ONPECIICHUS KUBOTO.

Kuznu ¢ o00viunom nonumanuu, 6 npupooe 6000uie He
cyuiecmeyem — 3IMO NPOCHO RPOU3BOTIbHO 63AMBLIL, YC108HLLI
YPOGEHb OpZAHU3AUUU UTIU CTIOHCHOCIU CHPYKIYPbl Mamepuu.
Ilomomy wumo nrwbas, oOadxce makas 6bICOKOOPZAHU3O6AHHAA
Mamepus Kak mo32, cCOCmoum u3 00btynvix ''mépmenix'’ amomos u
MOneKyn.

A, crnemoBaTenbHO, HE CYIIECTBYeT H CMEPTH, Kak
(U3UYIECKOTO YHUYTOXKEHUS HEKON "kuBoi" Marepun. CMepTh — 3TO
Takas >K€ HEOTbeMJieMass COCTaBHas 4YacTb MpoIlecca 3BOJIOLUU
MaTepuH, KaK U )KM3Hb. DTO OCTAaHOBKA B3aUMOCBSI3aHHBIX U B3aUMHO
MOJIEPKUBAIOLIUX APYT Apyra MPOIeCCOB B OpraHU3Me, B pe3yJbTaTe
HEN30€)KHOTO HAKOIUICHHSI OIMMOOK B MEXaHHU3ME JETCHHUS KIETOK
Wi ux (puznyeckoro uzHoca (crapenus). CMepTh OT CTapOCTH — 3TO,
M0 CYTH, CMEPThH OT BSUIOTEKYIIIErO paKa BCEX OPTaHOB.

besrpamoTHbIe 3asBICHHUS HEKOTOPBIX YYEHBIX O TOM, 4YTO
KU3Hb, SKOOBI, HE TOJYUHSETCS BTOPOMY Haydaly M HAET C
yOBIBaHMEM DHTPOIUHU, HE MMEIOT MOJ COOO0W aOCOMIOTHO HUKAKUX
OCHOBaHUH, TaK KaK TaKhe MPOLECChl HEBO3MOKHBI B PUHITUIIE.

Henonumanue cyTtu npoiiecca 3BOIIOIUN MaTEPUU, IPUBETIO K
COUYMHEHUIO TUIIOTE3 CITy4yailHOM BO3HUKHOBEHUH OEIKOBBIX MOJIEKYJ
B PE3YJIbTATE IEKTPUUECKUX PA3PsIOB B aTMochepe. XOTs pa3psiiabl
U UTpalid KaKyl-TO OMPEIEIEHHYIO POJIb B CHHTE3€ OPTaHHYECKUX
BEIIIECTB, HO OHU OBLIM OJJHUMU U3 MHOTOYHMCIIEHHBIX OJIArOTPUSATHBIX
(dakTOpoB, OO0JEryaromux OSTOT 3aKOHOMEpPHBIH M HEU30EeKHBIN
porecc.

EcrecTBEeHHO, YTO CHHTE3 OpPraHUYECKUX COCAUHEHMI
HaubOosee MHTEHCHBHO MPOTEKal HUMEHHO B TEIIBIX U BIIAXKHBIX
MECTHOCTSIX, TPOMHYECKUX U CYyOTpPONMUYECKUX oOsiacTeil 3eMHOTO
nrapa, riae o0pa3oBaIuCh OJNArONPHUATHBIE TEMIIEpaTypHbIE YCIOBUS,
OTKYJla ¥ HayaJla paclpoCTPaHAThLCS 3Ta camasi ' KU3Hb'.
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Axanemuk Anekcannp OmapuH emé B MATHUACCATHIX TOJax
IPOIJIOr0 BEKa MOMBITAICS HKCHEPUMEHTANIbHO MOATBEPIAUTH
TEOPHI0 BO3HMKHOBEHMS JKU3HU U B IPUHIMIE, €My 3TO yJAJIOCh.
XOTsI BOCHPOM3BECTH TOJHOCTBIO ATOT TPOILECC, 3aHSABIIMN Y
IPUPOJBI KOJIOCCATBHOE KOJIMYECTBO BPEMEHU — COTHH MHJUIMOHOB
JIeT, MPAaKTUYEeCKH HEBO3ZMOXKHO.

Tak e Kak HEBO3MOXHO, BOCIIPOU3BECTH IPOLECC
BHYTPUYTPOOHOTO pPa3BUTHSI OpraHH3Ma 3a COTYIO HJIM THICIYHYIO
nomro cexkyHasl. W emé omgHO Oompinoe 3abmyxaeHue OHOJIOroB,
COCTOUT B TOM, YTO MHOTME M3 HUX CUMUTAIOT MPOLECC 3BOJIIOLUU
KHU3HH 110CJIE10BATEIbHBIM.

To ecTb, MO UX MHEHUIO, (POPMUPOBAHHUE PA3ITUUHBIX BUI0B
OpPraHU3MOB  IPOMCXOJWJIO  TOCJIENOBaTEIbHO, OT  CaMBIX
NPUMUTHBHBIX CYIIECTB, CKaXKeM, YepBei U 10 miekonuTaromux. Ho
[aJICOHTOJIOTUYECKAs! JIETONIHUCH TOBOPHUT COBEPIIEHHO O Ipyrom. Bee
BUJIBI )KUBBIX CYIIECTB — 3TO CAMOCTOSITEIIbHBIC MAapalIC/IbHbIE BETBH,
NOSBUBIIMECS Ha 3emile, M0 T€OJOTHYECKUM MEpKaM MPaKTHYECKU
OJTHOBPEMEHHO, C OYE€Hb HEOOJBIIUM Pa3phIBOM, OITOMY HHUKAKHX
IIPOMEKYTOUHBIX 3BEHbEB B MPHPOJIE HUKOIJA HE CYLIECTBOBAJIO U
CYLIECTBOBATh HE MOIJIO.

ITpornecc 3BOMIONMH, KOHEYHO K€ IPOUCXOAUT U B HACTOSILEE
BpeMs, HO HaOJIIOAATh €ro, B CHIY CKOPOTEYHOCTH YeOBEUECKOH
"XU3HU", HEBO3MOXXHO. bojee Toro, mnpomoBenyeMblil Y4EHBIMU
IOPUHLMI - "BBDKMBAET CWJIBHEHIIMH', IPUPOION HE MCIOIB3YETCS.
[Ipupona pyKOBOACTBYETCS COBEPIICHHO HWHBIM TNPUHIMIIOM — a
UMEHHO - "morubaer cinabedmuii", B IPOTHMBHOM CIIy4ae YeJIOBEK
pa3yMHBI HUKOTJa Obl HE MOSIBUIICS.

ITpu BHELIHEM CXOJCTBE 3TUX IPUHLIUIIOB, OHU 110 CBOEH CYTH,
KapIMHAJIBHO pa3nuyarorcsa. Tak ke Kak, Hampumep (ammsm U
KOMMYHH3M, KOTOpbIe HEAANEKUE MOJIUTUKA U OOBIBATEIM CUMTAIOT
SIBIICHUSIMU OJTHOTO TopsiaKa. OHAKO CYyTh UX TaK ke TuaMeTpabHO
OpOTHBONONOXKHA. Damm3M  XapakTepusyercs YHHUTOXKCHHEM
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OOJbIIeH YacTU HACENCHHs, i KOM(POPTHOTO MPOKUBAHUS KYYKU
HaubOosee aluyHbIX M NPUMHUTHUBHBIX HMHIWBUIYYMOB, BIIAJCIOIINX
pecypcaMu rocy1apcTna.

Jlnsi KOMMyHU3Ma, a TOYHEE €ro CTAaHOBJICHMS, XapaKTEPHO
YHUYTOXKEHWE WM  W30/SLUUsS  HWHAMBUAYYMOB,  CIIEIYIOLIUX
MPEUMYILIECTBEHHO >KMBOTHBIM HWHCTHUHKTaM, CIYXXalllUM CBOEU
AITYHOCTH, MPENSTCTBYIOLIUM Pa3BUTHIO o01iecTBa u
NapasuTHPYIOMKUX Ha HeM. UTO B 00IIEM-TO, XapaKTEPHO HE TOIHKO
JUIE KOMMYHUCTHYECKOTO, HO U JUIS JII0OOT0, TI0CTaTOYHO Pa3yMHOTO
coo00111ecTBa, (P YHKIIMOHUPYIOIIETO M0 MPUHIIUITY )KUBOTO OpraHu3Ma.
Benp mr000i KMBOM OpraHuW3M BCETJa CTapacTcsl YHUUYTOXKUTH
[Iapa3uToOB, KUBYILMX 3a €ro cu€T. MIlHaue OHM YHUYTOXKAT €ro.

Bo3sBpamasce kK mpoueccy 3BOJIOLHMH, MOXHO YTBEPKIATh,
YTO 3TO OIFPOMHOE MHOMKECTBO MApaUIEIBHBIX IPOLIECCOB
YCIIOXKHEHUS CTPYKTYPbl MATEPUU, KOTOPBIE COBEPILICHHO HCKIIOYAIOT
U3 HETrO TaKOE MOHITHE KaK BEPOSTHOCTh, HA KOTOPYIO OYEHB JHOOST
CCBUIATHCS IPOTUBHUKY 3BOJIIOLIUOHHON Teopuu JlapBuHa.

ITpuposae BooOI1IIE HE3HAKOMO MOHATUE BEPOSTHOCTH, IO3ITOMY
BCC  B3aWMOJICHCTBHSI B  HEH  OAHO3HAYHO  OOYCIIOBJICHBI
€MHCTBEHHBIM IIPUHLIAIIOM — 6MOPbIM HAYUAIOM MEPMOOUHAMUKU.
YenoBek HUKOTJA HE MPOUCXOAUI OT 00€3bsSHBI U NMTULIBI, HECMOTPS
Ha CXOXKECTh IMPOLECCOB Pa3MHOXKEHUS, HE MOIVIA NPOU30HMTH OT
3eMHOBOAHBIX. ['eHuii JlapBrHa OHSIT U OOBSICHII OOIINI MEXaHU3M
BO3HUKHOBEHHS U 3aKpeluyieHus "MOJNE3HBIX' U OTCEHBAHUS
"BpeHbIX " PU3HAKOB.

Ho nporecc mponcxoxaeHusi BUJ0B UMEET MEXaHU3M, OUYEHb
CXOKHA C  MEXaHW3MOM  CIECHHANM3AlMM  KIETOK  IpHU
BHYTpUYTpOOHOM pa3BuTuu Mmiona. OH ompenensieTcs He TOJIbKO
CBOMCTBaMH KJIETOK, a B OONBIICH CTENEHW CTPOCHUEM OeiKa |
YCIOBUSIMU OKpPY’KaloIIel cpelibl, B KOTOPOH OHU pa3BUBarOTCA. Bo
BCEX 3TUX CIIydasx paboTaroT MpOoCThie (pru3nyeckre 3aKOHOMEPHOCTH
U 4TOOBI pa3odpaTbcs B 3TOM, YK€ HEJJOCTATOYHO OBITH OHOJIOTOM, a
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Hy*kHO ObITh emé u ¢uzukom. Ho moka Hayka pasneneHa Ha
000CO0JIEHHBIE JUCHUIUIMHBI, TOHATH 93TO OyAeT MPaKTUYECKH
HEBO3MOXKHO. BOT Tako# XxapakTepHbIi IpUMep.

VYyéHble 0 HeOOpa3yMEHHIO, OOYCIOBIEHHOMY pa3BUTHEM
WH()OPMAITMOHHBIX KOMITBIOTEPHBIX TEXHOJOTUM, yOemuau ceos, 1a u
BCEX OCTaJIbHBIX B TOM, uTo B Mosiekyne JIHK, sxoObl, 3amucana
uH(pOpMaIKS O CTPOCHHH BCETO OPTaHM3Ma, BILIOTH JI0 OTICIHHOTO
BOJIOCKA U Pa33BOHIIIA HA BECh MHUP O paciim(poBKe MPOrpaMMHOMI
3aMiCH TEHOTHIIA YEeJIOBEKa, JIETKOMBICICHHO o0emas co3/aTh
BBICOK03()(DEKTUBHBIE JICKAPCTBA OT JIFOOBIX OOJIe3HEH.

K coxanenuio y mpupojabl HET MPOTPaMMHCTOB U Majo KTO
3HAET, YTO TO, YTO Ha3bIBAETCSI FTEHOTUIIOM YeJIOBEKA, TPAKTUUECKH HE
OTJIMYAETCS OT TeHOTUIIa OOBIYHOTO YepBs. Tem Ooiee uTo /i 3aucu
TAKOT0 KOJIMYECTBa MH(POpPMALUU IMOHATOOMIICS OBl HOCHTENb BO
MHOTO pa3 MPEBBIIAIOIINA pa3Mephl YeTOBEKa.

[TosTomy B peansrocTu monekyna JIHK nmpencrasnser coboit
BCEro JMIIb O€nKoByl0 (opMmy ans "IITAaMIOBKH' MOJEKYJIbI
MPOTEUHA, U3 KOTOPOT'O CTPOUTCS OpraHu3M. JTa opMa COCTOUT U3
MaTEepPUHCKOW W OTIIOBCKOM "TOJIOBHUHOK" ¥ TTOATOMY MOJICKYIIa Oelka,
"oTIITAaMIIOBaHHA"' B HEHW, UMEET MHOKECTBO CXOIHEIX CBOMCTB, KaK
C MaTepUHCKUM O€JKOM, Tak U ¢ OoTHoBcKkUM. Ho, HEcMOTps Ha 37O,
HU C T€M, HU C JPYTUM OEJIOK IJ10/1a HECOBMECTHM.

Mornekyna mpoTeruHa COACPKHUT B cede OoJee ThICSYU aTOMOB,
a KOJIMYECTBO BapHAHTOB PACIOJOXKECHHUS aTOMOB B MOJIEKYJE
MpPOTEUHA HACTOJBKO OTPOMHO, YTO Ha 3eMJjie, 3a BCIO HCTOPHIO
HBOJIIOIIMUA OPTAaHWYECKON "KHU3HU", HE MOIJIO OBITh JIBYX >KHBBIX
CYIIECTB C OAMHAKOBBIMU MOJIEKYJIaMHU OellKa.

N s menumuHBI 3TO  pa3zHOOOpa3ue OCJIKOB  SIBISETCS
JIOCTAaTOYHO OOJIBIION MPOOJIEMOi MPH Mepecake OpraHoB, U3-3a UX
HecoBMecTUMOCTH. Ho ¢ apyroil CTOpoHBI 3Ta HECOBMECTUMOCTH
SIBIIIETCS. OCHOBOM MexaHu3ma uMMyHHTeTa. CyTh mpoOIeMbl
HECOBMECTUMOCTH 3aKJIIOYaeTCs B TOM, YTO MEPECAKCHHBIN OpraH,
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c(OPMHUPOBAHHBI MOJEKyJaMH JApyroro Oelka, B OpraHu3Me
peLUINeHTa He CMOXKET HOPMaJIbHO (PYHKIIHOHUPOBATb.

OH He CMOXeT ydacTBOBaTh B CHMOHO3€, MOTOMY HYTO
OPOAYKTHl KU3HEACITEIbHOCTH €ro KIETOK, PpOJHbBIE KJIETKH
OpraHM3Ma peluNHeHTa HCIO0JIb30BaTh HE CMOTYT, a cam
MEepecaXECHHBI OpraH TaK € HE CMOXET HUCIOIb30BaTh OTXOJbI
KU3ZHEJEATEIIbHOCTH POAHBIX KJIETOK OpraHm3Ma. A CleloBaTeIbHO
KJIIETKHY TMEPECaKEHHOTO OpraHa He CMOTYT HOPMaJbHO Pa3MHOKAThCS
Y OH ITOCTEIIEHHO OTOMPET.

BoT mostomy nerdye Bcero MNpUKUBAIOTCS OPTaHbl OJIM3KUX
POJCTBEHHUKOB, KaKk HanOoJee COBMAJAIONINE MO CTPYKType Oelka.
Ho Bce paBHO mpuxoauTcsi ynmoTpeOdsITh Mpenaparbl, CHUKAIOIIUE
HECOBMECTUMOCTh, CO3/IaHHbIE KPOMOTJIMBBIM TPYJOM MEIUKOB U
OHMOJIOTOB, TIO CYTH METOJIOM "Hay4HOTr0" ThIKa. DTO, TAaK HA3bIBAEMBIE
AHTUOMOTHUKHU, MEXaHU3M JCHCTBHSI KOTOPHIX OMOJIOTaM MPaKTUIECKU
HEU3BECTEH, MOTOMY YTO OH JIGKHUT HE B IJIOCKOCTH OHOJIOTHH, a
cKopee B 001acTu (PU3UKH...

Kak yxe ObUTO CKa3aHO BHINIE, pa3BUTHE OpPraHU3Ma, U HE
TOJIbKO BHYTPUYTPOOHOE, TOJYMHEHO MPOCTHIM  (PU3NYECKUM
3aKOHaM U 00YCIIOBJIEHO CBOMCTBAMHU CPEIbI, B KOTOPOU MPOUCXOTUT
npouecc ero paszButus. OnucaTh 3TOT MPOLECC, Ha KOTOPBIM Yy
MPUPO/IBI YIIUIO OTPOMHOE KOJIMYECTBO BpEMEHH B HEOOJBIION paboTe
HEBO3MOKHO. HO MOHATH 00IIMiI MPUHITUIT HECI0XKHO, TEM 00Jiee UTO
MPHUPO/Ia HEM3MEHHO TIOBTOPSIET €T0 MPU BHYTPUYTPOOHOM Pa3BUTHU
Ka)KJ0T0 HOBOTO OpPraHU3Ma.

Hauném ¢ TOro, 4yro marepuHcKas M OTLOBCKas ITOJOBBIE
KJIETKH, HE CIOCOOHBIE K JEJICHHIO, COCAMHHUBIIUCH, O00pa3zyroT
KJIETKY, OOJIaJIaloIIyl0 TaKOW CIIOCOOHOCTBIO M KOTOPYIO YYEHBIC
Ha3bIBAIOT CTBOJIOBOM. [IuTaHue oHa modydaer yepe3 IUIALEHTY, K
KOTOpPOWM  TIpUKpEeIieHa ©  KOTopas  MPEACTaBIIET  COOOM
MOJYTIPOHHUIIAEMYIO O00O0JIOUKY, TIPEMATCTBYIONIYIO CMEIIMBAHHUIO
KPOBH IUIOAA M KPOBH MaTepH, HO TO3BOJSIONIYI) KHCIOPOIY M
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OPYTHM BeIIeCTBaM OECTPENsSTCTBEHHO NPOHUKATh 4Yepe3 Hee H3
KpPOBH MaTepH B KPOBb IUJI0J]a HE CMEIINBAsICh.

[lo Mepe yBenuueHHUsi KOJMYECTBA KIETOK B pe3ysbTare
JeJIeHUs, KJIETKU HaxoJsluecs: Ha nepudepun BAaIu OT IUIALEHTHI,
MOJTy4alOT MEHbBIIIE MUTATENbHBIX BEIIECTB U BBIHYKJIEHBI YACTHUHO
MCII0JIb30BaTh OTXO/IbI JEJIECHHS COCETHUX KIIETOK, KOHTAaKTUPYIOIINX
HEMOCPEACTBEHHO C TUIANeHTOH. YTO, COOCTBEHHO M MPUBOAUT K
BO3HUKHOBEHUIO MEXITY HUMHU TAKOTO SIBJICHUS, KaK CUMOUO3.

KpoBeHocHast cucrema yenoBeKa U KUBOTHBIX MPEICTABISET
co00i1 KaHaIU3aIMOHHYIO CETh, Ky/1a COPachIBalOTCSI OTXO/IbI I€TICHUS
KJIETOK Pa3JIMYHBIX OPraHOB OpraHU3Ma, KOTOpBIE OTTY/Ia XKe U OepyT
CTPOUTENIbHbIE MaTEePHAIIbl ISl IETICHHUS.

Jloka3aTenbCTBOM TOTrO, YTO CIEUMaTu3alus KIETOK U
dbopMupOBaHHE OpraHu3Ma, B OCHOBHOM, OOYCIIOBIEHO CpPEIOi, B
KOTOPOW OH pa3BUBAaeTCs, a HE KakKoOH-To TaMm Muduueckoin
"mporpammMHoii 3anuceio” B JIHK, MoxeT ciyuTh TOT (pakt, 4ro y
OJIHUX M TE€X K€ POAMUTENECH MOI'YT pOXIaTbCsi KaK "HOpMajibHbIE"
JI€TH, TaK U JETH C Pa3IMYHBIMU OTKJIOHEHUSIMH...

DTa CTBOJOBas KJETKA, MO CYTH MPEACTaBIsSET COOOM MOUKY,
no1I00HYI0 TOYKaM JiepeBbeB. Ho B OTIIMYMM OT MOYeK pacTeHul, oHa
MOJKET Pa3BUBATHCS TOJIBKO BO BHYTPEHHEH cpejie Opranu3ma, Tak Kak
TpeOyeT g pa3BUTUS OYEHb CHenUu(pUYECKOro MNUTaHHUS. OTO
cnenuduieckoe MUTAaHUE  TPEJCTaBISAIOT  COOOI OTXO/bI
KU3ZHEACITEIbHOCTU KJIETOK MaTEpPUHCKOTO opraHusma,
HUPKYJIHPYIOLIHE B KPOBEHOCHOM CUCTEME.

Dra Mmoyka TaK e Kak ¥ T0YKa pacTeHH crtocoOHa pa3BUBATHCS
B CpeJIe MaTKH JIPYroro opraHu3Ma, Ho TOJIbKO OYE€Hb OJIM3KOTO BHUIA.

A Tak ke W TOT (HaKT, YTO NTHUILI U OCOOCHHO PHIOBI
MPOJIENIBIBAIOT OTPOMHBIM MyTh K MECTY OTKJIaJbIBAaHUS HKPBI U
BOCIPOM3BOACTBA  MOTOMCTBA.  JTa  NpHUBBIYKA  TaK  XkKe
chopMUpOBaliaCh MHOTOJETHHM MPOIECCOM 3BOJIOLUU IO Mepe
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pacupeHus apeaiga oOutanus. VM oHa coxpaHsercsi, MOTOMY YTO
ABJISIETCS TAPAHTOM CTAaOUIILHOCTH BUJA.

CTaHOBHUTCS TOHSATHO, IOYEMY TMPU PE3KOM H3MEHEHUU
yCIIOBUSL OOUTAHUS U COOTBETCTBEHHO MUTAHUS, MPOLIECC IBOIIOLUN
pPE3KO aKTUBU3HMPYETCS M BO3HHUKAeT MHOXECTBO MYTAallUH,
NPUBOJASAILINX K HOBBIM BUJaM OOJIe3HEH.

A ecnu Obl HEKas TeHETHYECKasl MporpamMma pa3BUTHUS ObLIa
"3anucana” B JIHK kieTku, TO cymiecTBoBana Obl BO3MOXHOCTb
BBIPAILIMBATh KMBBIC OPraHU3MbI U3 €JUHCTBEHHOW €ro KIETKH, B
MpoOUpKe C MUTATENBHOU cpemoil. M moToMCTBO, BBIpallleHHOE U3
OIMHAKOBBIX KJIETOK, OBUIO OBl aOCOJIIOTHO HIEHTUYHBIM, HO B
pETbHOCTH JAa)ke OJIM3HELbl MMEIOT 3aMeTHbIe OTJIMYMS JAPYr OT
Apyra.

W Ttakue opraHu3Mbl ObUlM OBl JIMIIEHBI BO3MOKHOCTH
MyTallMif, a CIel0BaTeIbHO, NATbHEHIIEr0 COBEPIICHCTBOBAHHS WU
pazButus. EcrecTBeHHO, 4TO u3MeHAs Kakue-To ydactku JIHK
KJICTKH, MOXHO BJIMATh Ha CTPOCHME MOJEKYyJabl  Oerka
noJiyyarouerocsi oprannsma. OgHako Takoe CIENnoe BMEUIaTeIbCTBO
B Mpolecchl, cHOpMHpPOBABIIMECS B TEUEHUU MUJUTMOHOJIETHETO
mpolecca 3BOJNIOIMHM, MOTYT TMPHUBECTH K  HENPHUATHBIM U
HENpeCKa3yeMbIM sl YeIOBEKa MOCIIEICTBUSM.

Beov npupooa oOe3rncanocmno omceueaem HeyoauHvle
KOMOUHaUUuU yiice Ha HAYAIbHOM Imane.

IIpouie Bcero npociaeanTsb Nporece Crennaan3aluy KJIETOK Ha
npumMepe ¢ pacteHusMd. Cemst 1000ro pacTeHHs, Tomajaas BO
BIQXHYIO cpelny, npopacraer. To ecTb €ro KIEeTKM HayMHarT
nenuTbes, o0pasys pocTok. [lurarenbHble BeliecTBa AJs JCNECHUS,
MOCTYIAlOT IO CTBOJIY BBEPX, COIJIACHO OMHCAaHUIO B TaBe [ru.11].
Haubonee MHTEHCHUBHO JelieHUE KIETOK IMPOUCXOAMUT B CEpILIEBUHE
CTBOJIa, TJIe MPOXOAUT OCHOBHOM MOTOK MUTATEIbHBIX BEILIECTB.

[TuTarenbHble BeIIECTBA JIETKO MOJHUMAIOTCS BBEPX I10
PBIXJION CepaleBHHE, CTUMYIUPYS POCT pacTeHHs, 00pa3ysi HOBbIC
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BeTBU U JIucThsa. Ecam Obl B JIHK kieTox Haxoauiach HEKas
nporpaMMa pa3BUTHS, TO JEpeBbs OJHOM TOpOAbI ObUIH ObI
COBEpIIECHHO OJJUHAKOBBIE MO cTpoeHut0. OHU UMeH Obl OIMHAKOBOE
KOJIMYECTBO BETOK, MX KOH(QUrypaluio U II0THOCTh. OJHAKO
BHEIIIHHE YCJIOBUS BHOCAT CBOM KOppeKTUBBI. KieTku, Haxoasmuecs
Ha mepudepuu, MOTYy4arOT MEHBIIE MHTATEIbHBIX BEIIECTB M MM
MPUXOUTCS UCIIOJIb30BATh OTXObI KU3ZHEACITEIbHOCTU
CEpALICBUHHBIX KJIETOK, MO3TOMY OHHM MEHBIIE IO pa3MepaMm Hu
00pa3yloT OoJiee MIOTHYIO JPEBECHHY.

MurHUMaTBHOE KOJIMYECTBO MUTATEIbHBIX BEIECTB MOIYYAOT
KJIETKH Hapy>KHOTO CJIOSI, KOHTAKTUPYIOIIHE C BO3AYXOM. OHU COXHYT
U OTMHpaAloT, oOpa3ys kopy. Kpome Toro pasiuuvs B OCBELIEHUU
NPUBOAUT K TOMY, YTO C OCBEIIEHHOW CTOPOHBI YBEIWYUBAETCA
KOJIMYECTBO BETOK, B pe3yibTaTe Ux 00Jiee MHTEHCUBHOT'O POCTA.

N30bITOK TUTATENBHBIX BEIISCTB WM BJIAard B CEPIIEBUHE
NPUBOAUT K TOMY 4YTO B HEW HAYMHAIOT Pa3BUBATHCA Pa3IMUYHBIC
napa3uThl - OAKTEPUU M TUIECHEBBIE TPUOKH, MPUBOJIAIINE K THOEIN
JiepeBa.

[TpumepHO Tak ke oOpa3yeTcst M KOXKa Yy )KUBOTHBIX. DTO CIION
OTMEPIIMNX U 3aCOXIIHNX KIJIETOK, KOTOPBINA MpeAoXpaHseT rIyOUHHbIE
KJIETKH OT BBICHIXaHUS U rudenu. OXUBUTH 3TH KIETKH KaKUMHU-TO
KpeMaMH WJIM Ma3siMU HEBO3MOXKHO. Jla 3TO He HYKHO M OIACHO.
Knerku, He 3anuniéHHbIE KOXKEH, TerKO MOBPEKIAI0TCS U CTAHOBSITCS

NUINEH pa3IMyHbIX, JETKO MPOHUKAIOIINX B HUX OaKTEpHiA. ..
skkosk

Kak yxe ObLIO CKa3aHO BBINIE, C TOYKU 3PCHHS HACTOSIIEH
TEOpUH, "KU3HB" - 3TO YHUCTO OBITOBOE WU PEIUTHO3HOE TMOHSTHE,
OOYCIIOBJICHHOE JPEeMyYHM 3a0NyKJICHHEM, YTO B MaTepHAILHOM
TeJIe YeJIOBEKA MJIU KUBOTHOT'O CYIIECTBYET HEYTO HEMATePUATIbHOE,
KOTOPOE U JENaET €ro "KUBbIM".

Ha camom e pene, >XMBOM OpraHu3sM — O3TO IPOCTO

OMOJIOTHYECKUN MEXaHU3M, CJIIOKHUBIITUNCS B PE3YJIbTATE NITUTEILHON
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OBOJIIOIIMA MaTEpUH, B KOTOPOM C(HOPMHUPOBAIUCH U JCHCTBYIOT
MHO>KECTBO aBTOMATUYECKUX, B3alMOCOTJIaCOBAaHHBIX u
NONJEPKUBAIOIIUX Pyl Jpyra TMpOILECCOB, MOTUUHSIOMINXCS
€AMHCTBEHHOMY  (HU3MYECKOMY 3aKOHY — BTOpOMY Hadaly
TepMOJMHAMUKHU. W HU4Yero ">KUBOro" B HEM HE COJACPIKHUTCSI.

Ero BmomHe MOXHO CpaBHUTH, HANMpPUMEpP, C PabOTAIOIIUM
IBUTATENIEM  BHYTPEHHETO  CrOpaHus, B  KOTOPOM  TaKkKe
OCYIIECTBIISIIOTCS ~ TaKWe  B3aMMOCBSI3aHHBIE ~ aBTOMAaTHYECKUE
MpollecChl, Kak IoJaya TOpPIOYEro, CMEIIMBAHUE €ro BO3IAYXOM,
cKaThe B IWIMHIpax, MOJDKUTAaHHWE CMECH B HYXHBIH MOMEHT,
CUHXpPOHHOE OTKpbIBaHHE M 3aKpbITUE KJIamaHoB W Tak jgainee. U
MO3TOMY pa0OTalOMUi JIBUTATEIh, KaKOW-HUOYIb TMEPBOOBITHBIN
JTUKaph ¢ OCTPOBOB TyaMOTy, BIOJHE €CTECTBEHHO MOXKET CUHUTATh
JKUBBIM.

Tem Oosiee, 4uTO0 OOBEAMHHUB €ro ¢ HE(TSIHON BBIIIKOH,
HEe()TENEPETOHHBIM  almaparoM W aBTO3AMPABIIMKOM, MOXKHO
3aCTaBUTH €ro paboTaTh aBTOMATUYECKH, 0€3 ydacTus 4elOBEKa, J0
T€X NOp, NOKA OH HE U3HOCUTCA U 3arjoxHeT. To ectb yMpeT. To xe
caMoO€ TPOUCXOAWT M C JIOObIM opranu3mMoM. COOW OZHOTO WM
HECKOJIbKUX  TPOIECCOB,  HapylmlaeT HUX  COTJIACOBAHHOCT,
OTTOYECHHYI0 MWJUIMOHAMHU JIET SBOJIIOIMHM ¥, B KOHEUYHOM HTOTE
OPUBOJUT K OCTAaHOBKE BCEX IPOIECCOB, MPOUCXOIAMINX B
OpraHu3Me.

[IpaBma nBUraTens JETKO OTPEMOHTHPOBATH, IOCTATOYHO
3aMEHHUTHh KaKHe-TO JeTalld WM TOYUCTUTh KOHTAKTBI, UYTO C
OCTaHOBHUBIINMCS OPraHU3MOM He Bceria nonydaercs. [loromy 4to B
OHOJOTUYECKOM OpPTaHU3Me, TIOUYTH Cpa3y Ke HAUMHAIOT IpeodiagaTh
JIpyTHe MpoLecchl CUHTE3a, Aealolie peaHuMalui0 HEBO3MOKHOM.

Teno yenoBeka, Tak ke Kak 1 JJI0OOT0 IPYroro KUBOTHOTO, 110
CyTH, TIPEICTaBIsIET cOO0M COOOIIECTBO, HAXOIAUINXCI B CUMOUO3E
MHOKECTBA MHOTOKJIETOUYHBIX OPraHu3MOB (OpPraHoB), KOTOpHIE
00BEAMHUBIIIKCH B MPOIIECCE HBOIIOIHH, PA3BUBAIUCH COBMECTHO U
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HABCErJla MOTEPSUTA CaMOCTOATEIbHOCTh. [0 cyTH, 3TO peanu3aius
TOTO K€ CaMOro NPHWHIMIA CUHMmMe3d, TOJIbKO Ha 0o0Jiee BBICOKOM
YpOBHE OpTraHHU3allud MaTePHUH.

Cam MexaHM3M ACHCTBUS CHMOHO3a JOCTATOYHO MPOCT ISt
nmoHuMaHus. J[Ba WM HECKOJBKO MHOTOKJIETOYHBIX OPraHHU3MOB,
CBSI3aHHBIX CHMOMO30M, HCIIONB3YIOT OOJBIIYI0 YacTh MPOIYKTOB
KUZHEJEATEIILHOCTH OPYT Apyra (OTXOJbI WK MPOCTO AEPHMO), KaK
CTPOUTENBHBI Marepuan ais cebs, 4TO B UTOre NPUBOIUT K
YMEHBIIICHUIO TOTPEONICHUSI MU U DHEPTUH M3 OKpYKaroleh
Cpepbl.

N 4grto, cooTBeTCTBEHHO, MAa€T TOpa3a0  OOJBIIYIO
HE3aBUCHUMOCTh OT BHEIIHUX MPUPOJIHBIX YCIOBHUH U TIOITOMY MBI
MOXEM JIOBOJIBHO JIJTUTEIBHOE BpeMs 00X0IUTCs BOoOIe 0e3 MUIIH.
B npoTuBHOM citydae npu OTCYTCTBHUU CUMOMO3a, HAM MPUXOIUIOCH
OBl MOCTOSIHHO YTO-TO >K€BaTh. A TaK, KJIETKH OPraHOB BO BpeMs
MEPEePHIBOB B MUTAHUU OOXOJIATCS OTXOJaMH JKU3HEIEATEIHHOCTH
JOPYTHX KIIETOK OpraHm3Ma, MOCTYMAIIIUMU B KpoBb. B mpupoe,
MPAKTUYECKH UCIIOJIb3YETCSl BCE M HUYETO HE MPOIMAIaeT MPOCTO TaK.

Kemunas sxenesa, HampUMep, UCIOJIB3YET IS JICJTICHUSI CBOMX
KJIETOK, a 3TO €€ OCHOBHAs 3a/iaya, MPOAYKTHI KH3HEIEATCIbHOCTH
JKeTyJKa, TOCTABJISIEMbIE TTOTOKOM KPOBH M B KadyeCTBE OTXOJIOB
BBIJICIISIET KEJTYb, KOTOPYIO JKEIIYJIOK B CBOIO OYEpEellb, UCIOJIb3YET
JUTSE TIepepabOTKH HEKOTOPBIX MPOAYKTOB MUTaHUs. Ecnu ynanute u3
OpraHW3Ma KEIYHBIA MY3bIPb, JKETYJOK HE CMOXET HCIOJIh30BaTh
HEKOTOpBIC BEIECTBA, B PE3yJabTaTe Yero YelIOBEK, XOTS U OyneT
XKHUTb, HO OyIeT BBIHYXJEH OrpaHHYMBaTh ceOsl B yNOTpeOJIeHUU
HEKOTOPBIX BUIOB MHIIIH.

[ToBpexnenne cep/iia HEMEUICHHO MMPUBOIUT K CMEPTH, TaK
KaK CEpIle BBIMOJHIET OYCHb BAXKHYIO (YHKIIMIO TIO TEpeKayke
kpoBu. M XoTs 3Ta QyHKIMS O4YeHb BakHa, OHA TEM HE MEHee,
JOCTaTOYHO MPOCTa M IOATOMY CEpJIle JIETKO MOXHO 3aMEHUTh
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MEXaHUYECKUM TPOTE30M — MPOCTHIM HAacocOM. UTO, cOOCTBEHHO,
y’K€ JOBOJIBHO YCIIEUTHO HAYMHAIOT JIe1aTh MEIUKH.

[ToBpexaeHne Me4YeHu, Tak K€ CMEPTENIbHO OMAacHO, TaK Kak
OPOAYKTHl (OTXOABI) €€ IKHU3HEACSITENIbHOCTH — JTO OOJbIIOE
KOJIMYECTBO Pa3HOOOpPA3HBIX BEUIECTB, KOTOPBIE HCIOIb3YIOTCS
IpyruMu opraHamu. be3 rneueHu, oueHb MHOTHE OpPTaHbl MIEPECTAHYT
MOJTy4aTh HEOOXOIMMBIE MM OTXOABI €€ KU3HEACSITEIbHOCTH, YTO
OUYCHb OBICTPO MPUBEAET K COOI0 M OCTAHOBKE JAPYI'MX CBSI3aHHBIX C
HUM IIPOLIECCOB B OpraHU3Me M ero "cmeprtu'.

[ToaToMy 3aMeHUTH TI€YeHb KaKUM-TUOO YCTPOMCTBOM,
CKOpee BCEro He MOJY4YUTCsl HUKOrga. To ecTh Jro0ble OpraHbl
Hamero Tteina "o03a004yeHbl' JIMINL TEM, YTOOBI MNEIWINCh U
Pa3MHOXAJUCh TOJBKO HMX KJIETKH U UM TIIIyOOKOo Oe3pa3inyHa
KUZHEACITENBHOCTh JIpyrux opraHoB. OpHako B pe3yibTaTe
JUTUTETTLHOW  3BOJNIONUH, CPOPMHUPOBATKNCH HACTOIBKO MPOYHBIE
B3aMMOCBSI3M MEXy HUMH, 4TO JI000H cOOii B OTHOM Oprase, cpa3y
K€ OKa3bIBAET BIIUSIHUE HA JIPyTHUE.

Korma yué€Hbple cMmorytr pneTanbHO pa3oOpaThCs B pabore
OpraHOB Hallero Tejaa, BOT Toraa ©0e30 BCAKUX JIUMOBBIX
pacmudpoBoK HECYIIECTBYIOIIETO TeHETHUYECKOTO KoJa,
NEHCTBUTENBbHO, TOSBUTCA  BO3MOXHOCTH  CO37aBaTb  OYEHb
3¢ peKTUBHBIC IEKAPCTBA OT PA3TUIHBIX 00JE3HEH. XOTS MOTHOCTHIO
n30aBUTHCS OT HUX YEJIOBEYECTBY HE yaacTcs Hukoraa. OcTaHOBUTH
HBOJTIOIIMIO MAaTEPUU HEBO3MOXKHO, 2 BOSHUKHOBEHHE 0O0JIe3HEH — 3TO
MPUHIUIINATIBEHO 3aKOHOMEPHOE €€ CIIEe/ICTBHE.

Jlornueckoe pa3BUTHE HACTOAILICH TEOpUU HEH30EKHO
MPUBOJIUT K COBEPUICHHO OLIEIOMIISIONIEMY BBIBOY, YTO TO, YTO MBI
Ha3bIBa€M '"JKU3HBIO", )KU3HBIO U HE SIBJISIETCSI, a SIBJIAETCS POCTHIM U
3aKOHOMEpPHBIM  CJIEICTBUEM  IIpollecca HBOJIIOLMHU  MaTepuu
BCeIeHHONH. U TONBPKO HEMOHMMAaHHEM JTOro OOCTOATEILCTBA
OOBSCHSIETCS TO, YTO €II¢ MHOTHE YUEHBIE-TEOPETUKH IO CHUX TIOp
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0e3yCIeNTHO TMBITAIOTCS HAWUTH pa3ragky OTIUYHS JKUBOTO OT
HEXHBOTO, TIO CYTH, JIOMSCh B OTKPBITYIO JBEPb.

[ToTroMy 4TO TaKOro OTIIMYUS HPOCHIO He MO cem Obtmb. Tak
K€ COBEpUICHHO SICHO, 4YTO YHHUYTOXXUTh JKU3Hb, KaK IMpPOLEcC
SBOJIIOIIMM MaTepHUH, HEBO3MOKHO, ITO3TOMY JHOObIE U3MBIIIJICHUS O
KOHIIE CBETa SABIISIOTCS OpeioM cuBOi KOOBUTBI. boree Toro, mporecc
DBOJIIOIMM HE OCTaBJISECT HUKAKOW, Ja¥e MHUKPOCKOIUYECKOMN
BO3MO>KHOCTH CYLIECTBOBAaHMSI HEKOEro Bhicuiero TBopua. IIpocto
MOTOMY, YTO TIPUPOJIC OH HE HYKEH.

N Tompko HEBEXKECTBO M  JETCKas OrpaHUYEHHOCTh
YeJIOBEYECKOro pasyma IpHBella K BO3HHUKHOBEHHMIO HAMBHBIX
CKa304YHBIX YYEHHI O HEKOEM BBICILIEM CYIIECTBE, KOTOPOE, KAKUM-TO
HEBEPOSATHBIM 00pa30M, CO3aJI0 3TY BCEJICHHYIO U ""COTBOPHIIO" BCE
")XHBOE", TOMECTHB €ro Ha IUIAaHETY ¢ KOM(OPTHBIMH YCIOBHIMH
MPOXUBAHUS. AOCYPIHOCTh ITHX YYCHHA CTAaHOBUTCS OYCBHIHOM,
€CJIM 337aTh aBTOPaM U MX MOCJIEIOBATEISIM ITapy MPOCTHIX BOIIPOCOB.

Bonpoc nepewuii: A st 4yero, cOOCTBEHHO, BCEMOTYIEMY
CaMOJIOCTaTOYHOMY CYIIECTBY, KOTOPOE HU B YeM HE HYKIAEeTCS, 3TOT
reMOppoil C YeJIOBEYECTBOM, KOTOpOE TOJBKO M JIelaeT, 4YTO
MTOCTOSTHHO BOIOET, TpabuT U youBaeT Apyr apyra?

H eonpoc émopoii: A 4to, y 3TOro BCEMOT'YIIIET0 CYIIECTBA HE
XBaTWJIO yMa PpemuTh AT mpobieMbl emié Ha  CTaguu
npoekTupoBanusi? OTCYTCTBUE OTBETOB Ha 3TU BOMPOCH IOKA3HIBAET,
YTO 3TO BCEMOTYIIIEE CYIIECTBO He OoJiee ueM 10| yooroii ¢anTa3uu
JIO/Ied, CO3/IaBIINX €ro 10 CBoeMy 00pa3y u noaobuto. Beputs B 1o,
YTO OSTO BCEMOTYIIEe CBEPXPa3yMHOE CYIIECTBO MOXKET OBITh
NPUMHUTHUBHBIM U JKECTOKUM, KaK MEPBOOBITHBIM JUKaph, B BBICHICH
CTETEeHH HeJIeTno U OECCMBICIEHHO.

Bbonee Toro, HecMOTps Ha TO, YTO 3TO CYIIECTBO OOeIIaeT
JIONIIM BEYHOE OJa)KEHCTBO B 3arpoOHOM MHpPE, YTO-TO HHUKTO
OCOOCHHO HE CIICIIUT BOCIOJB30BATHCS ITUM OOCTOSTENHLCTBOM, a
COBCeM Jaxke HaoOOpOT O4YeHb MHOTHE YYEHBIE OBIOTCS HaJ
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pa3paboTKOIl METOOB MPOAJICHHS CBOETO OPEHHOT'O CYIIECTBOBAHMS
Ha OTOM CBETE.

[TpITasich MOYEMy-TO KaK MOXHO JIOJIBIIE OTTSHYTh MOMEHT
MOJyYCHUsT BEYHOTO ONakeHCTBAa. J[Is1 ATOro Jdaxe NpUIyMald
KPUOTCHHBIE KaMephl, IJIe 3aMOPOKEHHBIC TPYITBI BAXKHBIX (C TOYKH
3peHHsI 3TUX MMOKOMHUKOB) 000, OYAYT XpaHUTHCS 10 TeX MOp, MOKa
YeJI0BEYEeCTBO He HAWAET crmocoba BBUICYHTHh MX U OKUBUTH. A BCe
OTOMY, YTO JaXe caMble TIJIyOOKO BEpYIOIIHE PpEIUTHO3HBIC
¢danatuky, B TIyOMHE JyIIM COMHEBAIOTCSA W MYYAlOTCS TOH
HEM3BECTHOCTBIO, KOTOPAsi OXKUIAET UX MOCIIE CMEPTH.

Benp uenoBek cosznan cebe 6ora IMEHHO M3 CTpaxa CMEpPTH, U
JaKe TMOJHUMAsCh TO JICCTHUIE TO3HAHUS, OH BCE IBITACTCA
COBEpPILICHCTBOBATh CBOKO NPUIYMKY. BMecTO BeTX03aBETHOTO U
OPUMUTHBHOTO  OOXKecTBa,  Temepb B MO3rax  MHOTHX
IICEBJIOTPAMOTHBIX BEPYIOUIMX (UIYpUPYET YK€ HEKUH, Kak UM
Ka)XeTCsl, BIIOJIHE "HAay4yHBIX" BBICHIMMA pa3yM, oOuTarouiuii 1ubo B
riyOMHaxX BCEJICHHOM, 100 B KakOM-TO JPYroM H3MEpEeHUH,
KOTODBIH, MO-BUIUMOMY, OT CKYKHM CO3Jajl YeJIOBEKa B KaKUX-TO
CBOMX HETOHSATHBIX IeNsiX. HO TyT BO3HMKAeT JIOTMYHBIA BOMPOC, a
KTO K€ co31aJI camoro oora..?

"Xu3Hp", KaKk yke ObLJIO CKa3aHO, 3TO CIEJCTBUE Ipoliecca
HBOJIIOIUM MAaTEPUU M TPOIecC ITOT OECKOHEYEH. A IKEIaHHe
OPOAJUTH TO, YTO YK€ camMo Mo cebe OECKOHEYHO, TIyNo H
6eccmbicienHo. Kaxxaplii yeoBeK Ml )KUBOTHOE, KaK MaTepUalIbHBIN
OMOJIOTUYECKHI MEXaHU3M, TIOCTOSIHHO BOCIIPOM3BOAUTCS IPHPOION
3aHOBO M Jja’K€ HE OCO3HaBasi TOTO, IO CYTH, IPOKUBAET OECKOHEUHOE
KOJIMYECTBO 'KM3HEW" Ha OECKOHEYHOM MHOXKECTBE OOUTaeMBbIX
IIJIAaHET BO BCEJICHHOM.

W naumHas Kax Iy HOBYIO "KU3HB'" C HYJISI, OH (PU3NUYECKH HE
MOYKET MOMHHTbH, HH TMPEIBIAYIINE XH3HU, HU MECTO, TJIe OH YK€
KOTJ]a-TO JKWJI. DTOT HEOOBIYHBIH BBIBOX, MO CYTH, OOOCHOBBIBAET

111



Anexcandp BECEAOB

Oynau3M, Kak WHTYUTHBHOE M TOYTH HAay4dHOE MHUPOBO33PEHUE C
"pernHKapHaluen” MaTepuagbHOro Tena.

A TO, 4TO JIFOJY, CAaMU TOrO HE MOHUMAasl, HA3bIBAIOT IYIIOM,
TaK 93TO TIPOCTO Halle CO3HAHWE, SBISIOIICECS CBOWCTBOM
BBICOKOOPTaHU30BAHHOW MaTepuu, (HOPMHUPYIOMIUMCS B PE3yJIbTaTe
BOCTIIUTAHHUS M OOydeHUs, OECCIeIHO MCUYE3aI0IIEro IMocie CMEPTH
opraam3ma. M xoTs co3Hanue uinu "myma' co cMepThio OecciemnHo
MCYE3aeT, ITO HE UMEET a0COTIOTHO HUKAKOTO 3HAYEHUS, IOTOMY YTO
OHO TaK ke chOpMHUpYETCsS 3aHOBO B HOBOM Tene. W s aToro He
noTpeOyeTcss HU O6ora, HU JbsBOJIA, HM BBICIIErO pa3zyma. J[is aToro
BITOJTHE JIOCTATOYHO POJUTENICH U Ie1aroros.

CMmepTh Beab TOJNBKO C TOYKH 3pEHHS TIOKa  CIIe
HEBE)KECTBEHHOTO UEJIOBEKA, SIBJIICTCS TpareIuei, 1t IPUPOIbI XKE -
TO 3aKOHOMEPHOE SIBJICHHUE, IPOUCXOJSIIEEe TIOBCEMECTHO W
MOCTOSIHHO, TaKk K€, KaK M POXIEHUE. ITO HeoTbemiieMas
COCTaBJISIIOLIAsl TIpoLiecca HBOMIONMU MaTepuu. B Hamem Tene
KOKJIYI0O MUHYTY YMHUPAIOT TBICSYM KJIETOK. WM KaxIyl0o MUHYTY
TBICSYM KJIETOK POXKIAAIOTCS BHOBD.

Jlume pazymHOEe Oco3HaHMe TOro (hakTa, YTO CMEPTH ATO
HEn30€KHOE CIIEJICTBUE TIPOIIecca IBOJIIOIUH, MPUBEIET K TOMY, UTO
OHa npecmaHem CMPAUIUMb JIH00Cil C80ell HEeU36eCHIHOCHIbIO U
0e3bI1CX00HOCMbIO, 4 CmaHem 60CHPUHUMAMbCA NPOCMO KAK
00CaA0HaAA HEeU3DEIHCHOCH b,

JlocagHasi, He CTOJIBKO IOTOMY YTO B HOBOM KHU3HU, HE TOJIBKO
BCE HY)KHO Oy/IeT JieaTh 3aHOBO - CHOBA YUUTHCS TOBOPHUTH, XOJIUTH,
YUTaTh, 3aBOJAUTH JpPY3€d, a CKOJbKO MOTOMY, UYTO B CIEAYyIOIIEH
JKU3HHU BEPOSITHOCTh HAIIIETO TOSIBJICHUSI B OECKOHEUHON BCEJICHHOMN
Ha TUIaHeTe 3eMJisd, HACTOJBKO HHUYTOXKHA, YTO MPAKTHUYECKH
HeBOo3MOXkHaA. Korma denoBek, HAKOHEI-TO, HOUMET U OCO3HAET JTO,
OH COBEpIIECHHO TMO-APYrOMy OYJET OTHOCHUTBHCA, KaK K IKU3HH
BOOOIIIE, TaK U K KAXKIOH OTIEIBLHOMN )XU3HU B YACTHOCTH.

112



Beonroyust MATEPHH

DTO YTBEpPKIEHUE MOXET, B HACTOSALIEE BpPEMs, MOKa3aThCs
KOMY-TO ITUHHYHBIM, TaK KakK CKOpPOb IO TMOKOWHWUKY M CJIOBa O
HEBOCITOJITHUMOW yTpaTte, OyAyT Ka3aTbCs TIYNMBIMA U HUKYEMHBIMH.
[Totomy dro ImroauW, yMmepiide WM TOru0mmMe B BOWHAxX, B
kKaracTpodax, B KOHIUIArepsax W ryjarax, B CHJIy TOTO YTO MaTepus
BEYHA U HEYHUUTOXKMMa, CHOBA U CHOBA JKMBYT U €CJIM HE CPEIM Hac,
TaK Ha JPYyTrux oOMTaeMbIX IUIaHETaX OECKOHEYHON BCEICHHOM.

JKuByT naxke ¥ HE OCO3HABAs TOTO, YTO KOTJA-TO YK€ KWIH U
Oynyr kuth emé He oauH pa3. Jlogu, ObBIIME paHbIIE
Apucrotensimu, Herotonamu, I'mtnepamu CranuHbIMH, pabaMu U
NaTPULIMSIMHA, BO3MOKHO, CETOJHS SIBIISIIOTCS HAIUMH JE€TbMH,
BHYKaMH WJIM TIPaBHYKaMH, a MOXKET Jake cOOaKaMH WJIM KOIIIKaMH,
XOTSI HUKTO ¥ HUKOTJIa 3TOTO HE Y3HAET.

Ho B cummy BeyHOCTH Marepuu, 23TO  aOCONIOTHAs
HEN30€)KHOCTh U YEIIOBEYECTBY CO BPEMEHEM MPUAETCS PUBBIKHYTh
K 3TOMY U MEPECMOTPETh CBOE OTHOIICHUE K 3J0J€iIM M THUPaHAM
npouwuioro. M korja atoiu HAKOHEI-TO OCO3HAIOT, UTO OHH, IO CYTH,
BOIOIOT caMH € c000#, JoOble KOHQIMKTBI M BOWHBI CTaHYT
OECCMBICIICHHBIMU.

U torga oTHOIIEHME K TaMSITH TaKUX T€HUAIbHBIX JIFOJEH Kak
Xpucroc win JIeHWH, KOTOpbIE B YCIOBHUSX CJIeTKa MOYMHEBIIEH
00€3bsIHBbEH CTaW YTO-TO MOHSUIH M O€3YCHEITHO MBITATUCh U KHYTOM
Y IPSTHUKOM BBIBECTH YE€JIOBEUECTBO HA HOPMAIbHBIN ITyTh Pa3BUTHS,
n3MeHuTcs. [Ipon3oiaeT 3T0 0OCO3HAHUE, K COKAJIICHUIO €LIE OYEHb
HECKOPO, HO HEU30€KHO MPOU30IMIET.

Mpumeyanne. 4 nacmoawyro meopuio, Hado nonazame, Jiem
uepez 500-1000, xoma xomenoce 0bl Hadeamuvca, Ymo pamnvuie, 0yoym
uszyuams 6 HauanvHoil wkone. OHnHa OKOHUAMEIbHO U HaA6ce20d
VHUUmMOMCUm 6ce penuuosnvle u mucmuyeckue yuenus. H nexomopute
npU3HaKu cnavozo osurcenus K IMOMY, YHCE MOIHCHO 3amMemumos )rice
ceuuac no HedLIGAIOMY, NO CymMuU, HPEOCMEPMHOMY GCHIIECKY
PeNUUO3H020 MPAKODECUS U HeBeHCECH 8d, KOMOPbLE 00bIYHO CYUAIOMCA

nepeo ckaukom npozpecca.
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A ceityac MHe OONBHO U CTBITHO 3a Poccuto, koTopas 60bIie
JIPYTUX TOTPs3Jia B ’TOM HEBEKECTBE U MPAKOOECHH.

Bbi6o0 wu3 e6cezo ckazanmozo 0OueHb ORMUMUCMUYECH:
4e106€K, KAK CAOMNCHEHWU aAGMOMAmMuUYecKui MamepuaibHblii
00vekm, copmuposasuuiica MUNIUOHAMU JIem IBOJIIOUUN U
oonaoarowiuil C0IUCMEOM COIHAHUA, HCUGEM 6E€YHO, NOCHMOAHHO
00HO6NIAACH 8 6UOE MAMEPUATILHO20 Meld U HOINMOMY OH HUKO020a
He cMoJicem OKOHYamenbHo nodeoumsv HU OONe3HU, HU CMEPMb,
mMaK KakKk OHU AGIAIOMCA 3AKOHOMEPHBIMU COCHMAGAIOUWUMU
npoyecca I60110UUU MaAMEPUU.

Kcratu, uMeHHO yiydiaroniecs, MpuoIMKaroIMecs K MOUTH
CTEPWJIbHBIM, YCJIOBHS JKH3HH, & BOBCE HE IUIOXas AKOJOTHYECKas
00CTaHOBKA, YK€ MPUBEIN K OCITA0JICHUIO 3aIIUTHBIX MEXaHU3MOB U
HIHPOKOMY PACIIPOCTPAHEHHUIO CPEIU YEIOBEUECTBA AINIEPTUICCKUX U
pakoBbIX 3aboneBanuii. [IbITasich M30aBUTBCS OT OJHUX OOJIE3HEH,
YeJI0BEYeCTBO HEM30EKHO OyleT MojydaTh JApPYrHe M HaBEpHSAKa
OoJiee cTpalHsbIe.

IloaTomMy mnpoanuTh OTAENBHYIO 'KM3HB" pa3a B IOJTOpa
YEJIOBEK BO3MOXKHO U CYMEET, HO CTaTh 0€CCMEPTHBIM OH HE CMOYKET
HUukorga. IloToMy 9TO  OCTaHOBHUTH  JBOJIIOIMIO  MaTepUH
MPUHITUTTHATEHO HEBO3MOXKHO.

18. O CO3HAHHMU U NTAMSATH

Hepenxo mnpuxogurcs uYuTaTh COYMHEHUS (QHIOCO(POB, H
OYCHb JPEBHUX, M HE OYEHb, O CO3HAHUHM, KaK O HEKOeH
HeMaTepUaIbHON CyOCTaHIIUMM, CYIIECTBYIOLIEH I1e-TO B OPraHU3ME,
cama 1o cede. IT0 MPOUCXOJUT OT HEMOHUMAHUS TOTO, YTO B IIPUPOJIE
HHYETO HEMaTepHaIbHOTO HE CYIIECTBYET.

Paccmampueams uenoseueckoe coznanue Kaxk o0cooyro
uoeanvhyo (Hemamepuanvuylo) cyoCmMAHyuo, NPUHUYUNUATLHO

OMJIUYHYI0O Om CYOCMAaHuuu MamepuaivHoil, ecmsv Oamb
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Penucuo3HomMy Mmpakobecuio U uodeanucmuyeckou gunocoguu,
KOomopble AGNAIOMCA KOMNOHEHMOM UOEO0/102UYECKOUl pPeaKyu,
Hauaewielicai 6 KOHUe 08a0uamoz0 6eKa ¢ Kpaxom CO8emcKo20
KOMMYHU3MA U nOpoxycoaouieil momaibHoe NOMYMHEHUE YMOE
(A.3unoseves).

Co3nanue — 3T0 CBOMCTBO BHICOKOOPTAHM30BAaHHON MaTEpUH,
a UMEHHO KOpBI Y€JIOBEYECKOT0o rojloBHOro mo3ra. M ero QgyHkmus
JIOCTATOYHO MPOCTa, OHO 3aHUMaeTcsa 00pabOTKOI U AIEeMEHTapHBIM
CPaBHEHHUEM CHUTHAJIOB C OPraHOB 4YYBCTB, OPraHU3ysd HMX B BHJE
00pa30B HEHPOHHBIMH CTPYKTYypaMH. A Tak e KOMOMHHUPOBAHHEM,
npeoOpa3oBaHWEM U COXpaHEHHEM JTUX OOpa3oB B MaMSTH.
[Ipomecchl MBIIIIEHUST — 3TO M €CTh MPOIECChl HU3MEHEHUS U
npeoOpazoBanus d3Tux oOpasoB. Cama mnamsITh HUTIE HE
JIOKAJIM30BaHA, TOATOMY YTEHHE MBICTIEH HEBO3MOXKHO.

IIpumeuanue! Ceoiicmey mozza Kk npeodpazo6anuio u co30aHuI0
HO6bIX 00pPA306 HA OCHOBE 00PA306, COXPAHEHHBIX 6 NAMAMU, Mbl 00A3AHBL
ceoeil cnocoonocmvio Kk meopuecmey u ¢panmazuu. Teopuecmeo u
danmazua — amo nexasa hopma maxou 6e306uonou axcu. Ho nwoasn
J1021Cb, 6 OMIUYUU OM NPABObL, 0ZPAHUYEHHOU KAKUMU-IMO PAMKAMU U
daxkmamu, écezoa 6ezecpanuuna. 1 umenno smoil 6e32panutHoll 1xicu mol
00A3aHbl MaKumMu Opeod06LIMU COYUHECHUAMU, KAK K6AHIM06AA MeXAHUKA,
meopus OmHOCUmMENbHOCMU U  KOCMOJ102UA, npomuesopedawiumu
€OUHCMBEHHOMY 3AKOHY RPUPOObL — GHOPOMY HAYATLY MEPMOOUHAMUKU.

Mo3r cocTOMT W3 OTPOMHOTO YHCJIa HEPBHBIX KIETOK —
HEHpPOHOB, OOBEIMHEHHBIX B CIOXXHEHIIYI0 HEHPOHHYIO CeTh W
CIIOCOOHBIX ~ HCIIOJIb30BaTh B MPOIECCe  IKU3HENEATEIHHOCTH
NIEKTpUYECKUE CUTHAIbl. Kakaplii HEHpPOH HMEET MHOKECTBO
OTPOCTKOB — JIEHJIPUTOB, KOTOPBIMH OH COEAMHSETCA C JIPYTUMH
HelipoHamu. OT CII0KHOCTH U KOJIMYECTBA 3TUX COEAMHEHUIN 3aBUCUT
Pa3yMHOCTb WJIM UHTEJUIEKT UHAUBUA.

O6pa3Ho, MaMsATh MOXKHO CPaBHHUTH C OOJIBIION OO0BEMHOM
MO3aU4YHOM KapTHUHOU MUpa. 11 yeM MeHBbIIIe 2JIEMEHTHI 3TOM MO3aUKH,
TEM BBIIIE JeTanu3aius KapTunel. [Iponecc odyuenus — 31o npoiiecc
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CO3aHMsI HOBBIX CBSI3€M MEXAYy HEHpOHAMU, MPOIECC MOBBIIICHUS
JeTalnu3aluy 3TOH KapTHHBI MUPA.

['uGenb nnm paspyliieHue, OHOTO UK JTaXke AECATKOB U COTEH
3JIEMEHTOB, O00Opa3ylolMX KapTUHY, HE TNPUBOAUT K (aTalbHBIM
MOCNEACTBUSM, TaK KaK CBA3M 3TH MHOTOKPAaTHO IyOIHUpOBaHBI U
MOYTH JIFOOOH 3JIEMEHT JIETKO BOCCTAHABIMBACTCS IO COCETHUM.

UenoBeKk poxkAaeTcs ¢ MO3rOM, B KOTOPOM MHJUTMOHAMH JIET
IBOJIOIMH YK€ C(HOPMHUPOBAHBI HEKOTOpBIE 0a30BbIE CTPYKTYPHI
CBsI3€i HEHPOHOB, OMPEEIAIOIINE MOACIIU CTAHJAPTHOTO MOBEICHUS
WIM CTapTOBble MHCTUHKTHI, HEOOXOAUMBIE ISl BBDKUBAHUS TOCTIE
poXIeHus. A ero Kopa BHaYajie MPEJCTABISET CO00M CTPYKTYPHI C
XA0TUYECKUMU CBSI3SIMH MEXIYy HEHpPOHAMU, KOTOpbIE HEMPEPHIBHO
U3MEHSIOTCS U YCIIOKHSIIOTCSL B pe3yibTare Ipolecca ofyuenus u
60CNUMAHUSL.

M mnpoumecc 3TOT O4YEHb MEMJICHHBIH M DHEPro3aTpaTHBIM,
MOTOMY 4YTO 3HaHUSA JOJDKHBI, B OYKBaJbHOM CMBICIIE CIIOBA,
npopacmu ¢ euoe 0eHopumoe Mex 1y Heitponamu. [loaTomy cunrarh
COJIEpP’)KMMOE TaMSITH WM Tepe3amucarh e€, Kak 3TO JelaeTcs B
KOMIIBIOTEpPE HE MOJYy4YUTCs. 3allOMHUHATh MO APYromy, Mpupojia, K
COKaJICHHIO, TPOCTO HE YyMeeT U OOeMIaHHus 3aMEHUTh MO3T
9JIEKTPOHHBIM YHUIIOM, KaK IMpeJiaraioT, HampuMep, OpraHu3aTopbl
npoekta "Poccusa-2045", sBIAIOTCSH, MO CYTH, OOBIKHOBEHHBIM
TMICEBJOHAYYHBIM MIAPIATAHCTBOM U HAyBaTEIbCTBOM.

VYyactHuku npoekta "Poccum 2045" XOoTAT chenath 4yelnoBeka
OeccMEepTHBIM, HE TOHWMAas TOTO, YTO TMBITAaThCS CHAENATh
O6eccMEepTHBIM TO, YTO yXKe caMmo 1o cedbe 6eccMepTHO, MPOCTO TITYIIO
1 6€CCMBICIIEHHO.

YemoBek - 3TO  CIOXHBIM  MaTEepHAIBbHBIA  OOBEKT,
c(hOpMUPOBAHHBIN OECKOHEUHBIM MPOLECCOM 3BOJIOIUU MaTEpPUU B
TEYEHUU MUJIJIMApOB JIET, BOBCE HE sBIsETCS *KUBBIM. [[a u BooO1Ie
B MPHUPOJEC HET HUYEro XUBOro. JKHU3HBb - 3TO YHCTO PEITUTHO3HOE
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MOHSTUE, BEIb JAKE Takas BBICOKOOPTaHM30BaHHAs MaTepus, Kak
MO3T, COCTOUT U3 COBEPIICHHO MEPTBBIX aTOMOB U MOJIEKYIL.

YesoBek, Kak MaTepUATbHBIN 00BEKT IIOCTOSIHHO
BOCIPOM3BOAUTCS MPHUPOION 3aHOBO M KUBET OECKOHEUHOE
KonuecTBO pa3. He mymaiite, 4To BaM CHIJIBHO IMOBE3JI0, YTO BBI
XKHUBeTe. BBl KWK UM 70 CBOEro poXxIeHUs M Oynere >KUTh IOCie
Bareil cmeptu. ToabKO BBl HUKOT/IA HE y3HAETE, KEM U TJIe BBl OBLIN
B [IPOLLJION JKU3HHU.

Mo3r — 3TO He IPOCTO KYCOK CEpOro BEIIECTBA B UEPENHOMN
KOpOoOKe, MO3T — 3TO eAMHasl CUCTeMa, UCHOJb3yIouasi B Impolecce
KU3ZHEJEATEIIbHOCTH AJIEKTPUYECKUE CUTHAINIbI, B KOTOPYIO BXOJUT
emé MW OrpoOMHOE KOJIMYECTBO JATUYMKOB, CBSA3BIBAIOIIUX €ro C
OKPYKAIOIIUM MHUPOM.

DTO M OpraHbl 3peHUsi, OpraHbl CiIyXa, OOOHSHUS, OCS3aHUS.
Mo3sr, ucnonb3ys O3TH DJIEKTPUYECKUE CHUTHAIBI C JAaTYUKOB,
(dopMHpyeT HOBBIE BPEMEHHBIE CBA3M MEXIY HEHpOHaMH, KOTOpHIE
COXPAHSIIOTCS. B TEYEHMM KOPOTKOTO BPEMEHM M  KOTOpPbIE
BIIOCJIC/ICTBUH MPOPACTAIOT B BUJIE ACHIPUTOB, 00pa3ys MOCTOSHHBIC
CBSI3H, COXpaHSIOIIMECS BCIO )KU3Hb. be3 3TUX CUTHAJIOB C IaTYMKOB
HE MOJKET OBITh HUKAKOTO CO3HAHUS U HUKAKOM MaMsATH, TIOTOMY UTO
3alIOMUHATh-TO OOJIBIIIE HEYETO.

W Tak kak BpeMEHHbIE CBS3HM JIOBOJIBHO OBICTPO HCUE3aloT,
"mepuoA nostypacnaga'’ naMmsTH IpUMEPHO OJIHU CYTKHU, MO3TY HY>KEH
NepEepBIB AJIs CHA, BO BPEMsI KOTOPOT'O JE€HAPUTHI MHTEHCUBHO PacTyT.
OTH CBS3W MEXAY HEHpOHaMH MHOTOKPATHO IyOnIHUpYIOTCS B
nporecce OOY4YeHHS M HEOJHOKPATHOTO IOBTOPEHHUS, IOITOMY
rubenb HEMpPOHOB OT CTAapOCTH MM HEXBATKU KHCIOpOJa He
NPUBOJIUT K (haTalbHBIM MOCIEACTBUSIM IS MamMsATH. Pa3pyiieHHbie
CBSI3W TTOTHOIIMX HEUPOHOB OEpyT Ha ceOs coceHue.

N 5Tu cBsI3u MeXy HEUPOHAMH Y Pa3HbBIX JIIOAEH COBEPILICHHO
pa3linyHble, MO3TOMY K OJMHAKOBBIM BBIBOJAM pa3HblEe JIOJIU
NPUXOJAT B PE3yJbTaTe€ COBEPIICHHO PAa3IUYHbIX JIOTHUYECKUX
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noctpoeHuid. B mpupose HET u He MOXKeT OBITh JABYX MO3IOB C
OJIMHAKOBBIMHU CBSI3SIMU MEX1y HEHPOHAMH, KaK HE MOXKET OBITh JIBYX
JECOB C JIepPEBbSIMHU, HMEIONIMMU  aOCOJIIOTHO  OAMHAKOBYIO
KOH(UTypaluio BETBEMH, a T03TOMY 3aIIMCATh BCE 3T CBSA3U Ha JPyron
HOCHTEJIb WJIU NIEPEHECTH UX Ha KAKOW-TO JPYTrOiM MO3T, HEBO3MOXKHO.

[Toromy 4TO IS 3TOTO B 3TOM JPYrOM MO3r€ HYKHO Oyner
COTHH MWJUTMAPJOB JACHIPUTOB OOOpBaTh W IMPOPACTUTH 3aHOBO,
COIJIaCHO A3TOM 3amucu. Mo3r — 3TO HE KOMIIBIOTEP, B KOTOPOM
JIOKQJIN30BAaHO BCE — ONEpaTUBHAs W JOJITOBPEMEHHas IaMsATh,
IpoIeccop, 3TO OpraH, paloTaloUMi Ha COBEPLIICHHO HWHOM
IIPUHLIAIIE.

Tonbko mronu, cumrtarouye ceds ydy€HbIMHU, MOYEMY-TO HE
MOHMMAIOT 3TOr0 M MO-BUAMMOMY €IIE IOJIr0 He noumyr. MIMeHHO
[O3TOMY BCS COBpEMEHHas Hayka HaxXOAUTCS B IUIAUEBHOM
COCTOSIHUM, TaK Kak Y4Y€HbIE NPAKTUUYECKH YXKE pPa3ydyuINCh
MOJIb30BAThCS pa3yMoOM, a MPEANOYHUTAIOT Oojiee JIETKUM MyTh —
UCTIOJIb30BaHUE MHCTHHKTOB, KOTOPBIA HE TpeOyeT OONbIINX 3aTpar
DHEPIUH.

MMeHHO 1O3TOMYy OHM HE [JyMmas, HAacCKOJIBbKO 3TO
COOTBETCTBYET (PU3UYECKOM pEaTbHOCTH, TYINO IIOBTOPSIOT T€
HEOBUTUIIBI O KBAHTAX M YEPHBIX AbIPAaX KOTOPbIE UM KOTJa-TO BOMIN
B TOJOBBI, IOAKPEILIAA BCHO OTy 4Yyllb MAaT€MaTUYECKUMH
dopmymnamu. M HUKTO He maér cebe Tpyaa pa3o0Oparbesi, B KaKoi
CTETIEHU 3TU (POPMYIIBI COOTBETCTBYIOT (PU3MUECKON PEaTbHOCTH.

Kak 3T0O HHM cTpaHHO, HO CIOCOOHOCTH K MBIIIJICHUIO
oOycioBieHa omuOkaMu B paboTe HAmero TroJOBHOTO MO3ra.
Kommprorep, Hampumep, paboTaromuii Ha ABY3HAYHOW JIOTHKE,
HUKOT/A HE OIIMOAeTCsl, TaK KaK COCTOSHUS €ro JIEMEHTOB MAMATH —
TPUITEPOB OAHO3HAYHO ompenenacHsl. OHM HMMEIOT TOJIBKO JBa
COCTOSIHUS: BKIIFOUEHO — BBIKJIFOUEHO, UMEHHO MTO3TOMY KOMIIBIOTED
HECIOCOOCH pelIuTh MPOCTEHbKYIO 33JauKy bypupana, ¢ kxoTopoi
JIETKO CIIPABJIAETCS 1ake€ KOMHATHAsI MyXa.
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Jleno B TOM, 4TO HEHpPOHBI Halero mosra paboTalT Ha
COBEpIIEHHO JAPYroM MpUHIMIE, YeM KoMIbioTep. HelipoHbl nmeroT
THICSIYU JICHAPUTOB, KOTOPHIMHU OHU CBSI3aHBI C JPYTUMU HEWPOHAMH,
MO03TOMY OHM MOTYT MMETh OIPOMHOE KOJH4ecTBO cocTosiHuil. To
€CTh, MO CyTH, MO3I — 3TO AaHAJOroBas CHCTeMa. A aHaJOroBbIE
yCTpOicTBa Bcerma paboTarOT ¢ OMIMOKAMU U TOTPEITHOCTSIMH,
3aBUCALIMMHU, MHOTHUX (pakTOpoB, Hanpumep, oT "apeiida nyns". Ho
UMEHHO OITMOKaM MbI U 00513aHbI CBOCH CIIOCOOHOCTHIO K O0YUCHHIO
Y TBOPYECTBY.

KonnuecTtBO HEMPOHOB B MO3re, HUCKIIOYAs €CTECTBEHHYIO
yObUIb, BCIO KM3Hb OCTA€TCA MOYTH HEU3MEHHBIM, TaK KaK OHHM HE
UMEIOT MEXaHU3Ma JIeJIeHHsI, TOTOMY YTO OHO IOCTOSIHHO HapyIlaio
Ob1 paboty wmo3ra. Ho napyroro cmoco6a oOydeHHs y KHUBBIX
OpPraHU3MOB HET U, B 0003pUMOM OyayIleM, e1Ba JIU TOSBUTCS.

C BO3pacToM HEHPOHBI MOCTENEHHO TEPSIOT CIOCOOHOCTH K
"mpopacTaHu0" W MO3I CTAaHOBUTCS HEBOCIIPUUMYHMB K HOBBIM
3HaHMUSM. 3aTo "Mpopociiue” B MOJIOJOCTH 3HAHMS JIEp)KaTcs B HEM
OUEHb KPEINKO, XOTS TOXE IMOCTENEHHO HCYE3aI0T C OTMHUPAHUEM
HelipoHoB. [loaToMy wyenoBedecTBY, 4TO Obl HE OCTAaHOBUTHCS B
Pa3BUTHUU UHTEIJIEKTA, CTOUT 1103a00TUTHCS O TOM, YTO OBl BEPHYTH B
IIKOJIBI TUIAKATHI CO CJIOBAaMU: "YUHUThCS, YUUTHCA U YUUTHCH...", KaK
3aBellal O/IMH, BECbMa HETJyTbIi YeI0BeK.

K coxanenuto B mocienHee BpeMmsi mIpeoOiagaer apyras
TEHJICHLIMS, 2 UMEHHO "MOJIUTHCS, MOJIUTHCSI M MOJIUTHCA" BEyIIast
YeJI0BEYECTBO Ha3ajl, K JEerpajalMd U CpeAHEBEKOBBIO. B cBs3u ¢
BBIIIIEU3JI0KEHHBIM, HECKOJIBKO CJIOB O TAKOM '"3arajoyHoM" sSIBJICHUH,
Kak "Oedxcagro". OOBIYHO MaJIOTPAMOTHBIC PEJIUTHO3HBIC JIFOIN
00OCHOBBIBAIOT UM CyIleCTBOBaHHE Aymid. OJHAKO C TOUKU 3PEHUS
TEOPHUU IBOJIIOLIUH, 3TO SIBIEHHUE O0OBSICHSAETCS BEChMa IPOCTO.

Kak u3BecTHO, CyIIeCTBYIOIIUE B HACTOSILEE BPEMsI KUBBIC
OpraHW3Mbl Il  JAHHBIX TMPUPOJHBIX  YCIOBHH  SBISIOTCS
ontuMalbHBIMU. TO ecTh OMOJIOTHYECKM OHM HMMEIOT BIIOJHE
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3aKOHUYEHHBI BHUJ M €CIIA TMPOUCXOMAT KaKUe-TO OHOIIOTUYECKUE
WU3MEHEHUS, TO OHM OY€Hb HE3HAYUTENbHBL. 110 MHEHHIO HEKOTOPHIX
OMOJIOTOB, B HACTOsIIEE BpeMs HayMHAET TmpeodiagaTh, Tak
Ha3blBaeMasi, KyJIbTypHas 3BOJIFOLUS WM KYJIbTYPHOE HACIEIOBAHUE.

[Ipu3Haku 3TOr0 MOKHO 3aMETUTh JAAXKE IO TOMY, 4YTO
TOpOJICKHE Opojsiure co0akyd HAy4YWINCh TMEPEXOAUTh YIUIBI Ha
3enEHbI curHan cBetodopa, Jake ecld Ha Mepexojie HET JIIOACH.
HNMeHHO ¢ TOYKHM 3peHUs] TEOPUH SBOJIOLHMHA OYEHb JIETKO U JIOTUYHO
OOBSICHSICTCS U SIBJICHUE "JIEXKaBIO".

Kakue-To oueHb sipkre COOBITUS WIIM KapTUHBI OKPYXKaroIieH
00CTaHOBKHM, B KOTOPOM 4YEJOBEK >KUBET MPOJOHKUTEIHLHOE BpeMs,
3aKPEIUISIIOTCA B HEHUPOHHBIX CTPYKTypax MO3ra M MOTYT
HACJEeJACTBEHHBIMM  MEXaHM3MaMH  YaCTUYHO  IepefaBaThCsA
IIOTOMCTBY.

EcrecTBEHHO B IOCIEAYIOUIMX IOKOJIEHHUSAX TMOTOMOK,
OKa3bIBasiICh B OYEHb MOXO0KMX YCJIOBHSIX M CPAaBHHUBAsl YBUIECHHOE C
XpaHSAIMIMMUCS B TOACO3HAHMM (pparMeHTaMu Kakux-TO 00pa3os,
BJPYT OCO3HAET, YTO OH KOT/1a-TO YK€ 3T0 BUaen. He ymes: 00bsICHUTD
Takoe '"dynecHoe" SBIICHUE, YEJOBEK MPUXOAUT K BBIBOJAY O
CYIIECTBOBAaHUH YET0-TO O€CCMEPTHOTO U BEUHOTO, 8 UMEHHO - TYIIIH.

Penurun ectecTBeHHO, MOJJEPKUBAIOT ITH 3a0JIyKIEHUS B
CBOMX KOPBICTHBIX HHTEpecax. B CBA3M C O3TUM JIOTUYHO
IPEIIOJIOKHUTD, YTO YEM IO3HEE YEIOBEK 3aBOAUT ITOTOMCTBO, TEM
OonbIIE  BEPOSITHOCTh Tepefadyd €My OTOW  HacIeJICTBEHHOUN
uHpOpMaLUH.

[Mo3nHuMu Opakamu, BO3MOXKHO U OOBSCHSETCS PHIBOK B
TEXHUYECKOM Pa3BUTHHU €BPOINEUCKON LUUBWIN3ALUU B OTIIMYHUHU OT
OJIMKHEBOCTOYHOM MM apUKAHCKOM, Iie Bcerja MpakTUKOBAIUCh
OYCHb paHHHE Opaku, B 14 JeT U 1aKe paHbIIIe.

120



Beonroyust MATEPHH

19. OB 3BOJIIOIIUU PA3YMA

B mnpomnecce sBomonuu, Kak HEMPEPHIBHOTO YCIOXKHEHUS
CTPYKTYpbl MaTe€pUH B TEUEHHH IJIUTEIBHOIO BPEMEHHU, BO3HHKIIO
OTPOMHOE KOJIMYECTBO Pa3HOOOPA3HBIX OMOIOTHYECKUX OPraHU3MOB,
NOMUYUHSIONINXCS  HMHCTUHKTY  AoMuHUpoBaHus. CyTb  3TOTO
OCHOBHOTO HWHCTHMHKTa 3aKJIIOYaeTcs B TOM, 4YTO B CIIEICTBUU
NEHCTBHUS BTOPOTO Havalla TePMOJIUHAMUKH, JTF00ast 0COOb CTPEMUTCS
3aHITHh HanOoJiee BBITOTHOE MOJIOKEHHE, Cpeu ceOe OT0OHBIX.

W B cuiy AecTBHs 3TOr0 MHCTUHKTA, Jit0Oas rpynmna WiH
COOOILIECTBO >KUBBIX OPraHU3MOB, aBTOMATHUECKU OOBETUHSETCS B
COOOIIECTBO C THUPAMUIAIHHOM HEPAPXUUECKON CTpykTypoil. Ha
BEpIIMHE A3TOW MUpaMHIbl BCErJa HaXOAMWTCS caMmas KpymHas |
CWJIbHASI 0COOb — BOJKAK, BCE OCTANILHBIC 3aHUMAIOT MECTa B UEPAPXUU
COTJIACHO CBOEMY CTaTyCy, ONPEIeIsIeMOMY B OCHOBHOM, pa3MepamH.
Tak kak pasmepsl Mo3ra y oco0ell OJHOTO BHUAA, NPUMEPHO
OJIMHAKOBHI, CHJIa M Pa3yMHOCTb HX OINPEACISETCS COOTHOLICHUEM
pa3MepoB, a CIeAOBaTENbHO U CIOKHOCTHIO HEHPOHHBIX CTPYKTYP
MO3ra, OTBEUAIOLIUX 328 MOTOPHBIE U aCCOLMATUBHBIE (DYHKIIUU.

Ecnu cTpykTyphl, oOTBedaromue 3a MOTOpPHbIE (QYHKIIHMU
KpylHee U Oojiee pa3BUTHI, YeM CTPYKTYpbl, OTBeuarollue 3a
acCOIIMaTUBHBIE, O0COOb COOTBETCTBEHHO KpymHee | oO0JagaeT
OonbIieii GU3MIecKor CUIIOH.

Ecnu xe mpeobnagaroT accolMaTuBHBIE CTPYKTYPBI, 0COOb
ymHee, HO (usuuecku crnadee. [loaTOMy HErpbl, y KOTOPBIX B CHITY
ocoOeHHOCTEe cpenbl OOMTaHUS OOJbIIE Pa3BUTHI CTPYKTYPHI,
OTBEYaIOLIUE 32 MOTOPHbBIE (DYHKIIMHU, B COPEBHOBAHUSX 110 CHUIIOBBIM
BHJIaM CTIOpTa - O€Ty WJIM MPBDKKaM, Bcera OyayT moOexaaTh OebIX.
[Toromy uTo y O€bIX MPEBAUPYIOT CTPYKTYPhI MO3Ta, OTBEYAIOIIUE
3a accolaThBHbIE (QYHKIMH, CHOPMHUPOBABLIMECS B pe3yJbTaTe
NpOXUBaHUS B 0ojiee CypOBBIX KIMMATHUECKUX YCIOBUAX U
TpeOyrommx 0oyiee BBICOKUX MBICTUTEIBHBIX CIIOCOOHOCTEH st

BeDKMBaHUs. 1 HUKakue TPCHUPOBKHU 3TOI0 HC U3MCHST.
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Ho ¢ npyroii croponsl, "BoliHy n mup" Herp HMKoOraa He
HanumeT. OgHako BepHEMCS K HammMm Oapanam. B moboii crae
MOCTOSIHHO TPOUCXOAAT MEJIKMEe KOH(MIUKTHI M CTBIYKH, B KOTOPBIX
KQ)KJIbII YJIEH CTau MOATBEPKAAET CBOE MOJIOKEHUE B UEPAPXUU. ITO
MO3BOJIIET MOJIOABIM U CHUJIBHBIM OCOOSIM B TPOILECCE B3POCICHUS
NpOJIBUTAaTbCsl  BBEPX IO  HMEPAPXUYECKOM  JIECTHUIE,  YTO
ABTOMATUYECKU TMPUBOJUT K TOCTOSHHOW pOTAlMU "TIpaBsien
BEPXYILKH .

[Ipu BcTpede ¢ Bparom, caMbie CHIIbHBIE 0COOHM BO TJaBe C
BOKaKOM HE pa3ayMbIBas BeTymnaroT B 0oil. Ho coBcem He miis Toro,
YTOOBl 3AlUTUTH CTal0, a MPOCTO B CHIIY JACWCTBHUS HMHCTUHKTA
JOMUHHUPOBaHHUSI, 4TOOBI MOKAa3aTh BCEM OKPYXKAIOIIUM U CTae, B TOM
YHUCle, KTO €CTh KTO U MOATBEPAUTH CBOE MOJIOKEHUE B Hepapxuu. 1
OHHM MOTYT TOTHOHYTh, HO HE OTCTYIISIT MOKA CTasi HE CIPSYETCS B
6e3omacHOM MecTe. TONbKO KOrja crasi OKakeTcsi B 0€301MacHOCTH U
3pUTesiell He OCTAHETCsI, BO’KAaK MOXKET IIPOCTO yIpaTh.

Tak kak B TPUPOJIE CAMKH BBHIMIOJTHSIOT OOJiEe CIOKHBIC
GyHKIIMM, 4YeM caMIlpl, TO TPUOPUTET B BHIOOpE mMapTHEpaA I
pPa3MHOXXEHHUsI Bcerja MpUHaaIexKuT camkaM. OHM BbIOHMpaioT cebe
CaMILIOB IO pa3JINYHBIM OTJIUYUTEIbHBIM IPU3HAKaM, KOTOPBIMH
MpUpoAa BBIJIENAET caMila U3 OCHOBHOM Macchl. IMEHHO Mo 3Toit
IIPUYMHE B MPUPOJIE CaMIbl UMEIOT PA3JIMYHbIE YKPAILLEHHUs, BPOJE
NBIIIHOTO TMAaBJIMHBETO XBOCTA, JUJIMHHOTO HOCA, KpacHOro 3aja,
pa3MyHBIX IpeOHEel U mpoyee.

W nMeHHO 110 3T0i MPUYUHE KPYITHBIE CaMIIbl IMEIOT OO0JIbIIIOE
KOJIMYECTBO CaMOK, & BOBCE HE IMOTOMY, YTO OHU MX MPUHYKIAIOT K
sTomy cuiioi. CaMKH Tak k€ MOTYT BbIOUpaTh MapTHEPOB HE TOJIBKO
10 BEJIMYMHE, HO U 110 KAKMM-TO IPYTUM OTINYUTENbHBIM IPU3HAKAM,
HalpuMep, MO Pa3yMHOCTH, YMEHHUIO YXOJIUThb OT OINACHOCTH WIIH
YMEHHUIO MACKUPOBAThCSI.

[MoaToMy B AMKOW MpUPOJE MPAKTHUYECKH BCE OCOOM MMEIOT
IIAHChl OCTABUTh TOTOMCTBO, KPOME pa3BE€ YK CaMbIX XWJIBIX U
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OOJBHBIX, a 3HAYUT YTBEPIKJICHUE, YTO "BBDKHBACT CUIbHEHIIMI", B
npupoje He paboraer u sBisgeTcs 3abmyxuaenueMm. [Ipupoma
WCIOJB3YEeT COBEPIIEHHO JPYroi, BecbMa JIEMOKPATHYECKHI
MPUHITKII, & UMEHHO, 'TIOrH0aeT cirabedmuii”, B TPOTUBHOM Cllydae
Ha 3eMJI€ OCTAJIUCH ObI TOJIBKO CIIOHBI U KUTHI.

Bonee toro, mpupoga 6e3 cokaneHusi XKepTByeT HauOolee
CHJIBHBIMH, HO "TyNbIMH' 0COOSIMH, KOTOpBIE peaju3ys MNPUHIIUII
JOMUHHUPOBaHUSA, THOHYT B Jpakax, JaBas BO3MOXHOCTh Ooijee
cmalbbiM, HO OoJiee YMHBIM, OCTaBHUTH IMOcie ceds Ooyiee pasyMHOE
MOTOMCTBO. YenoBeueckoe OOIIECTBO HE SIBISIETCS KAaKUM-TO
UCKJIIOYCHHEM, B HEM JIEUCTBYET TOT K€ MPUHIUI JOMUHUPOBAHUS,
runepTpoupoBaHHbIl TOKa el JOBOJBHO HECOBEPIICHHBIM U
MPUMHUTHUBHBIM Pa3yMOM.

Camble IPUMHUTHUBHBIE OCOOH, PYKOBOZCTBYIOIIHUECS B )KU3HH
YUCTO JKUBOTHBIMU MPHHIIMIIAMU, OOBIYHO JOCTUTAIOT BBICOKOTO
MOJIOKEHUS B OOILECTBE, TaK KaK UM HHYETO HE CTOMUT MEepPECTYNHTh
yepe3 J000ro, Crosmero Ha ux NyTH. OHM NPEKpPacHO YMEIOT
NOJABJIATH €IIé JAOBOJBHO CIa0BId TOJIOC COBECTH M HE o0pamiarhb
0co00ro BHUMAaHUS HAa KakHe-TO MOpalbHbIE U HPABCTBEHHBIE
npuHLUIbl. [ToaTomy camoe BbICOKOE TOJIOKEHUE B OOIIECTBE, MOKA
KaK MPaBUJIO, 3aHUMAIOT CaMble TPUMHUTHUBHbBIE U OECIIPUHIIUITHBIE.

20. Ob UHCTUHKTAX 1 MBIIIVIEHUH

Hpex(z[e YCM HadaTb pa3roBOp O MbINUICHHUW W CO3HAHUH,
HYXHO 3aMCTHUTDb, UTO B MPUPOAC HCT MCCTA KAKUM-TO MUCTHYCCKUM
1 CBCPXBCCTCCTBCHHLIM SABJICHUSAM, B HEH Bce MMPOUCXOJUT B COIJIaCUHn
¢ mpocThiMU (pu3mUeckuMu 3akoHamu. [Ipupoja mpocrta U Jaxe B
HEKOTOPOH CTENEHH NMPUMHUTHUBHA, M YTO OBbI MOHATH 3TO, HAYHEM C
CaMbIX TIPOCTHIX Bemie. Mbl He OymeM yrayOnsTbes B Je0pu
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OpPTaHUYECKON XUMUU ¥ OMOJIOTHH, a TOMPOOyeM MOHATH MPUPOAY HA
IIPOCTEHBKUX IPUMEPAX.

JlomycTuM, 4TO MBI UMEEM B PACIIOPSKEHHUH JECATOK MPOCTHIX
OpPraHu3MoOB, HampuMmep, uepBed. Kaxnpli  4epBb  HMeEET
NPUMUTUBHBIN I71a3, B BUJE€ HEPBHOI'O OKOHYAHHUS, YYBCTBUTEIBHOTO
K CBETY, PACMOJI0KEHHOTO B SIMKE Ha MEpPEAHEM KOHIE TYJIOBHIIIA.
Hukakoro w3o0pakeHuss OH, KOHEYHO, CO3JaTh HE MOXET, HO
pa3JIMYUTh T/I€ CBETIIO, a TJIe TEMHO €MY BIIOJHE MOJI CUITY.

Y Hero ecTb Tak k€ IPUMUTUBHBINA MO3T, COCTOSIIUMI U3 IIapbl
JIECATKOB HEHUPOHOB, YNPABJISIOMIMN Mapoll MBbIII, HAa OCHOBE
curHanoB rnasza. lIpexcraBum mis MpPOCTOTHI, YTO COBEPUIEHHO
CIIy4aitHO, B Pe3yJIbTaTe MyTallMid, Y IIATH YE€PBEH HEPBHBIE BOJOKHA,
MOAXOAAT K MBIIIIAM HANpsSMYH0, MMapajulesibHO, a y APYruX MSTH,
BOJIOKHA ITepPEeKpeIIeHbl. To eCTh MATh YepBei, Kak U BCE KHUBOE, OyIeT
TYNO JIBUTaThCS HA CBET, a APYTUE MATh, TYNO MOMOJI3YT B TEMHOTY.

B pe3ynbTaTe pa3nuvHOro nmoBeAeHUs, YePBH, BHITIOI3IINE HA
CBET, OyayT OBICTPEHBKO CHEIEHBI, a T€ YTO TMOIOJ3IIM B TEMHOTY,
ocranytcs kuBbl. Hy, ecnim m He Bce TO, BO BCSIKOM cllydae,
O6onpmmHCcTBO. OcTaBlIMecs B JKUBBIX IMPUHECYT MOTOMCTBO, B
KOTOPOM,  €CTECTBEHHO  Oyayr  mpeobiagaTh  ocobu ¢
NEepPEKPEIICHHBIMU HEPBHBIMHA BOJIOKHAMH.

B xaxzaoMm mocnenyromeM HOTOMCTBE 3TOT NpU3HAK Oyner
3aKpeIUISATHCS U, B KOHIIE KOHIIOB, BCE YePBU BCeraa OyAyT yrmoi3aTh
B TEMHOTY. BOT npuMepHO Tak BOZHUKAET UHCTUHKT.

NHCcTUHKT — 3TO  CcTaHAapTHass MOJENb  IOBEJICHUS,
oTpaboTaHHasT W OTTOYECHHAs MpOIeCCOM ABONIONUH. JIF000Bb K
OJIMKHEMY, HApUMeEp, 3TO TOKE€ MHCTHHKT - MHCTHUHKT BOCIIUTAHUS
notomcTtBa. Ecnu pomgutenu B mpupoge OpocaloT MOTOMCTBO Ha
MIPOU3BOJ CYALOBI B MJIaIEGHYECKOM BO3pacTe 0e3 3allUThl, TO OHO HE
JIO’KMBET J10 B3pOCIIOrO BO3pacTa U HE OCTaBUT CBOErO MOTOMCTBA. To
€CTh POJI HA ’TOM MOYET 3aKOHUUTHCS.
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Tak BOT B pe3yJIbTaTe 3BOJIOLUUA CMOTJIA BBIKUTH TOJBKO TE
BUJbl KUBOTHBIX, KOTOpble 3a00TUJIUCH O TIOTOMCTBE [0
"coBepuieHHoOJIeTHSA".  Buasl, B KOTOpBIX O3TH  KadecTBa
UTHOPUPOBAINCh W HE 3aKPEIUBUINCh, NPOCTO HE BBDKWIM U B
HACTOSIIIEE BPEMSI HE CYILIECTBYIOT.

A Tenieps BO3bMEM 00JIee CIIOKHBINA OPraHu3M, C MO3TOM YK€
COTHM B JBE HEHWPOHOB, KOTOPBIM YK€ MOXKET «MBICIUTDY.
[IpencraBbTe, YTO OH BUAMUT MHUILLY, KOTOPYIO MOXXHO OMMATh ABYMsI
cnocobamu. JInbo mepedekaTh HAMPSAMYIO Yepe3 OCBEHIEHHOE MECTO
U CXBaTUTh, JMOO JUIsI TOTO K€, MOAKPAcThCsi B 00Xod TIO
HEOCBEUIEHHOMY MecTy. IlepBblil BapuaHT ypeBaTr TeM, 4TO Korja
OXOTHUK BBIMJIET HA CBET, NUIIA €70 YBUAUT U MOXET yCIIETh YAPATh.
K Tomy k€ 1 caM OXOTHUK PUCKYET, BBIXO/IS HA CBET - €r0 TOXKE MOT'YT
CXBAaTUTh U COXPATh IPYTrUe OXOTHUKH.

Bo BTOpOoM BapuanTe, 1oka OH Kpaa€Tcs IO TEMHOTE, MUILA
TOKE MOXET yOexarh Wiu e€ KTO-To Apyroi coxpér. Ho 3aro 3toT
nyTh Oe30MacHee, OXOTHUK, MYCTh JaKe W TOJIOAHBINH, HO XOTh B
JKUBBIX OCTAHETCH.

Jpyrumu cioBaMH, pelieHUE B pe3yJbTaTe MBIIUICHUS WU
CpaBHEHMsI JABYX BapUaHTOB JEWCTBUS, MOXKET ObITh, Kak
MPaBWJIbHBIM, TaK ¥ OIIMOOYHBIM. B repBom BapuaHTe ecTh OoJbIIas
BEPOATHOCTh MOTHOHYTh, @ BOT NOCTYNHUTh TaK, Kak IpeJiaraet
WHCTHHKT - 0OJiee pa3yMHO.

[TosTOMy BCe >XKMBBIE OpPraHU3Mbl U YEJIIOBEK B TOM 4YHCIE,
NPEANOYUTAIOT HE MBICIUTH, @ IPOCTO CJIEI0BaTh MHCTUHKTAM, TO
€CTh KaKUM-TO CTaHJAPTHBIM MOJEJSAM MoBeAcHus. Tem Ooree 4To
JUTsL MBIIITIEHUS (CpaBHEHMsI) TpeOyeTcsi mopaboTaTh MO3ramMu, a 3TO
TpeOyeT ycuiui H, COOTBETCTBEHHO, 3aTpaTr 3Hepruu. Kak Buaure,
caM IIpollecC MBINUIEHUS — 3TO, IO CYTH, HAaXO0XJICHHUE
HECTAaHJApPTHOTO pEUICHUs, B KAKOW-TO CHUTYyallMd, WX MPOCTO,
OaHANBHBIN MPOLIECC CPABHEHUS U 3aTIOMUHAHMSL.
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U xorja HEKTO HaYMHaeT yTBEpkKAarTh, urto (Gopmyna F=mc?
HEBEpHa, MOJaBJstoniee OOJBIIMHCTBO HAYMHAET €r0 CMEIINBAThH C
rps3pio. BoBce HE MOTOMY, YTO OHM MPHUILIU K 3TOMY B pPe3yJbTaTe
MBILUIEHHS], @ MMPOCTO MOTOMY YTO BOCIIOJIb30BAJIUCH CTAHJAPTHBIM
METOI0M Tiepedopa TeX 3HaHHM, KOTOPbIE ObUIM BOUTHI UM B TOJIOBBI
B IIKOJIAaX ¥ MHCTUTYTax. MK 1Mo CyTH, HHCTUHKTOM. JTO HaMHOTO
npomie U He TpeOyeT 0co00ro yMCTBEHHOTO HampsikeHus. Huuero
IJIOXOT0 B 9TOM TMOBEJIEHUU HET, pa3Be KpOMe TOro, 4TO OHO YKe He
MpeJInoiaraeT HUKAKOTO JAITBHEHUIIETO pa3BUTHSL.

A Temepb HECKOJIBKO CJIOB 00 OCO3HAaHWU COOCTBEHHOTO fl.
JIro0oit opranusm, 00aIalOIIMI pa3BUTON HEPBHOM CHUCTEMOM, cam
ce0s KymaTh He OyJIeT, MOTOMY KaK OIIyIIaeT ce0s Kak OJIHO IIEJIOE.
Opnako, omryiieHue ce0s Kak LeJoro opraHu3Ma, enié HeJoCTaTOuHO
JUTSE OCO3HAHUS ce0sl KaK MHIUBUIAYATbHOCTH WM JTUYHOCTH, HHAYE
BCE JKMBOTHBIC OBLIU ObI JTUYHOCTSMHU M COCTABHIIA OBl OTPOMHYIO
KOHKYpEHIIMIO ueoBeky. [IpencraBbTe TONBKO ceOe TUTpa WK TakKe
co0aKy C MHTEJUIEKTOM YeJIOBEKa.

K Hamemy c4acTpio, 3T0 BO3MOXHO TOJBKO B PE3yJIbTaTe
00ydeHUs] M BOCIHTAHHWS HA OCHOBE, TaK HAa3bIBAEMOM, BTOPOU
CUTHAJIBHOM cucTeMbl. Mnu si3bIKa. A JIJIs1 3TOTO HYXEH JOCTATOYHO
0O0JIBIION MO3T, KOTOPBIM MOT MOSBUTHCS Y YENOBEKa, B PE3yJbTaTe
9BOJIIOIIMOHHOM MyTaluu. JKuBOTHbBIE XOTh U HE UMEIOT TAKOTO MO3Ta,
HO TaK ke, Kak U YeJOBEK CHOCOOHBI K 00ydeHHIo. M XOTs oHU
MOJIB3YIOTCS ISl OOIICHHS] HEKOTOPBHIMU 3BYKAMH, HO WX HEIb3s
HA3BaTh S3BIKOM, IMMOATOMY OOYYCHHE Y JKMBOTHBIX MPOUCXOAMUT Ha
OCHOBE UHCTHHKTOB — 3TO CaMOOOY4ECHHE MOIpaKaHUEM.

YeoBeuecKU OETEHBINI, BOCHIUTAHHBIN B CTAae >KUBOTHBIX U
KUBYIIUN B HEM JOCTATOYHO NJIUTENIHOE BpPEeMsl, TaK e HaydyuTCs
BCeM MpuémMaM OXOThl M TMOBEACHUS CpPEOu >KUBOTHBIX, HO B
JAIbHEWIIEM YK€ HUKOIIa He CMOKET OCO3HATh ce0sl TMYHOCTHIO. Y
KUBOTHBIX HAYUCTO OTCYTCTBYET UYYyBCTBO CTpaxa, 3aTO XOPOIIO
pa3BUT WHCTUHKT JUCTaHUUpOBaHHs. JI000H »KUBOW OpraHusm
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BCErJa CTapaercs Jep>KaTbCsd OT JPYTUX HE pPOACTBEHHBIX €My
OpraHU3MOB, Ha ONpPEAENEHHOW AUCTAHLUUU. Y BBICIIUX >KUBOTHBIX
3TOT UHCTUHKT JI0BOJIBHO CIJIOKEH.

OHH MOTYT OnpeAensiTh CTENeHb OMAaCHOCTH, B 3aBUCUMOCTH
oT obOpa3a xkuBoTHOrO. Ho 370 He cTpax. Kocyns yaupaer ot remapaa
HE TIOTOMY, YTO OOUTCS OBITH ChEJICHHOM, a IPOCTO B CUJTy MHCTHHKTA.
[Toromy 4TO Te 0COOM, KOTOpBIE HE YAMPAIU, JABHBIM-IaBHO OBUIN
ChEJeHbl M TNOTOMCTBAa HE ocTaBWiIM. Kak Toibko remapj u3-3a
YCTAJIOCTH TPEKPATUT NPECcieOBaHUE, TYT K€ OCTaHOBHUTCA U
npecieayemasi kepTBa. M yke udepe3 JIeCATOK CEKyHJI OHa OyIeT
MHUPHO MAaCTHCh, HE 00paIlas Ha Hero 0co00ro BHUMaHUSI.

WHCTUHKT IUCTAaHIIMPOBAHUS €CTh U y XUIIHUKOB. Eciu BbI
HEOKUJJaHHO MOSIBUTECH HAa HEOOIBILIOM PACCTOSHUU AK€ OT CHITOTO
TUTpa, OH Hamajer He pa3aymbiBas. Ho ecim 310 paccrosiHue Oyaer
0oJbIlIE HEKOTOPOrO KPUTUYECKOTO, OH MPEANOYTET HE3aMeTHO
yaanutecs. M3 TMpOCThIX MHCTUHKTOB Tak e OepyT Hayaylo, U
NPaKTUYECKH JIIOObIE HPaBCTBEHHbBIC IPUHIIUIBL. Bo3bMEM, HanpuMep
3a00Ty 0 motoMcTBe. IloyemMy Bce >KMBOTHBIE 3a00TATCS O CBOMX
netéupimax? MoxeT ObITh 3TO MM BHyImI rocmonb? Jla, Her,
KOHEYHO, 3TO CIIEJICTBHE JEHCTBHUS MPOCTOr0 HHCTUHKTA.

Ecnu ponutenu He cTtaHyT 3a00TUTCA O CBOEM MOTOMCTBE, a
Oynyt Opocarb ACTEHBINIEH Ha TMPOM3BOJ CYALOBI Cpa3y IOCIE
pOXJAEHus, TO enBa U HUX pPOA NPoNoKHUTCA. Bce oHM moka
OecrioMoInHbIe OyyT CheIEHBI U POJI HA ATOM IpekpaTtutcs. Ho korna
poauTeny oOy4JaroT U ONEKAIOT AETEHBIMIEH 0 B3pOCIOro BO3pacTa,
TO MM JIETY€ BBDKUTH U B CBOIO OYepe/lb MPUHECTH CBOE TTOTOMCTBO,
KOTOpOo€ OyJeT MOCTYyNaTh Tak Xke.

A crnenoBaTeNnbHO TaKUE YEIOBEUECKHE KauecTBa, KaKk MOPaJb
Y HPABCTBEHHOCTH TakK e OepyT Hadyasio U3 OObIYHBIX MHCTUHKTOB, a
BOBCE HE OT KaKOT0-TO MU(PHUECKOT0 CYIIECTBA, BIOKHUBILETO, SIKOObI
3TH MOHATHUS B CO3HAHHE YEIIOBEKA.
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JIrogu, HE MOHMMAas TaKOM MPOCTOW 3aBUCUMOCTH, COUMHSIOT
CKa3KH O pa3yMHOCTHU MPUPOJIBI, KOTOPOH y He€ HUKOTIa He ObuT0. B
NpUPOJE BCE MPOUCXOAMUT ropasno mpome. Ilouemy, Hanpumep B
IpUpOJIe HE BCTpeyaroTcs Oesble TUrPbl, HO 3aTO IMOJHO OembIX
mensenei? Jla moromy uTo O€NBIA TUTP HE CMOXKET BBDKUTH B
yCIOBUSAX caBaHHBI. OH CIUIIKOM 3aMETEH U HE CMOXKET IIOJIKPACThCS
K 00b19e. OH MpoCcTO YMPET € TOJIOAY, TaK U HE OCTaBUB MTOTOMCTBA.
Takas e cuTyauus u ¢ MeaseassMu. Mx uBet onpenensercs cpeaou
oOuTaHusI.

[TpuBeny emé mpocToii mpuMep ¢ KoJoHueH 6akrepuid. Eciu B
yamiky lleTpu coneprkaliyro nuTaTeapbHyr0 Cpeny ¢ KOJTOHHEN KaKhX-
a1M00 OAHOKJIETOYHBIX, KalIHYTh KAILIIO0 CaXapHOro CHpOIa, TO Yepe3
napy MUHYT B 3TOM Karutie codepyrtcst Bce Oakrepuu. [Ipuuém cambie
KPYIIHBIE OKa)XXyTCs B CaMOM cepeuHe 9ToM Karu. HUKTo U3 y4€HbIX,
KOTOPBIX $1 CIIpaIIuBa, He MOT OOBSICHUTH, KAK OHH 3TO JEJA0T.

[IpakTuyeckn kak Oe3rpaMOTHBIE OOBIBATENH, OHU HECIHU
KaKyl0-TO 4yIlb O TOM, YTO OakTepwH, NMpHU ABWKCHHUH CIIy4aliHO
nomnajgas B CHpOIN, IepecTaroT ABurarbes. Iloromy uto Tam Mon
SHEpPrusi MUHUManbHa. I 3TO mpU TOM, YTO y OJHOKJIETOYHBIX HET
HUKAKHX OpPraHOB OCSI3aHUSl WM OOOHSHHS, U TeM Oojiee HUKAKUX
opraHoB JiBikeHus. C TOUKHU 3peHus HacTOosIIEeN TeoOprH, 00bICHEHUE
aToro "gpeHomeHa" ajeMeHTapHO.

Kams cupona nox aeicTBUeM BTOPOro Hayalla, pacTBOPSAETCS
U [IOCTENeHHO pacimpsierca. Ha MemOpane KieTKH, MonaBIiel B 30Hy
e neiicTBUs, BO3HMKAET OCMOTHYECKOE JABJICHUE, 00YCIOBIECHHOE
Pa3HOCTBIO KOHLEHTPALUi CUPOIAa CHAPY)KU U BHYTPH KieTkU. [Ipu
3TOM BO3HHMKAeT INOTOK MOJIEKYJ caxapa, HallpaBJICHHBIM CKBO3b
000J104Ky BHYTph KJIeTKH. HO Tak Kak ¢ IpOTHBOIMOIOXKHBIX CTOPOH
KJIETKM OCMOTHYECKOE JIaBJIICHUE PA3IMYAETCS, TO B PE3YNIbTATE ITOU
Pa3HOCTH JAaBJIEHUH, KJIETKAa HAYMHAET IBUTaThCS B CTOPOHY OO0JbIleiH
KOHIEeHTpauuu cupomna. Korja kierka JocTuraer cepeiinHbl Karuiy,
KOHIICHTpAIlKs BIPABHUBAETCS U IBHXKCHHUE MPEKPAILIAeTCA.
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[TpumepHO TakuM k€ 00pa3oM OOBACHSICTCS U XAaOTHUECKUI
3Ur3arooOpa3HbIil MOJET UM OET HACEeKOMBIX. Y HUX MPaKTUYECKH
HET MO3ra M IMOYTH HET HEPBHOM CHUCTEMBI, MOITOMY HACEKOMBIE
MIPEACTABISIIOT CO00M TMpOCThie OMOPOOOTHI, PYKOBOJICTBYIOIIHECS
TOJIKO JIMIIb CHUTHaJaMH C OpraHOB OOOHSHUS, YyBCTBUTEIBHOCTh
KOTOPBIX IPOCTO MOPA3UTENBHA.

CBonMH ycukamMu (OpraHamMH OOOHSHHS) OHHM pa3iIHyaroT
HUYTOXXHYIO PA3HUIlY B KOHIIEHTPAIIMHA MOJIEKYJ UMK B Bo3ayxe. 1
€CIIU CKa)KeM, CIIpaBa OT HACEKOMOTIO 3alax CHUJIbHEE, TO KPbUIO WX
HOTM HAaCEKOMOTO CO CTOPOHBI OOJbIIEe KOHIIEHTpAlMU 3amaxa
MIPOCTO HAYMHAIOT ABUTATHCS MEAJICHHEE U HACEKOMOE ITOBOPAYMBAET
B CTOpPOHY Oosiblieil koHueHTpauuu. Ho Tak kak BO3AyX Bce Bpems
MEepPEeMENINBACTCsl JBUKEHHEM BO3JlyXa, CUTHAJIbI IOJy4aeMble
MBIIII[AMUA OT OPraHOB OOOHSIHHMSI XAOTHYECKH H3MEHSIIOTCS U B
COOTBETCTBUU C HHUMH XaOTHYECKH HW3MEHSETCS W HaIpaBlieHUE
nonéra uinu oera.

U tak xak Bce, Tak Ha3bIBAEMBIE, )KUBBIE OPTAaHU3MBbI SIBIISTFOTCS
00BEKTaMU MaTEPHAILHOTO MUPA, UX TOBEJICHUE TaK K€ TOJYMHEHO
OpuHLMIY o0benuHeHus. Menkas pblOelika, Hampumep, Bceraa
o0bemuHSACTCST B CTalm, IOTOMY 4YTO CTas, BemeT cels Kak
CaMOCTOSITENIbHBIN OOBEKT, UMEIOIIUN OueHb OOJbIINE pa3Mephl, a
XUIIHUKY HUKOT/Ia HE HAlaIaloT Ha TO, YTO MPEBBIIIAET UX pPa3MepBhl.
XUITHUKKA OOBIYHO CTAparOTCS OTCEYh HEOOJBIIYI0 TPYIIY OT
OCHOBHOM MAacChl ¥ TIOTOM JIOBSIT UX ITOOJJMHOYKE.

K Tomy ’xe craeil HaMHOro Jierde MCKarth nunly. MexaHusm
MIOMCKa BecbMa MpocCT. PBIOKH ¢ KakOW-IT1O0 CTOPOHBI CTau, YyBCTBYS
3amax MUIIM, Pe3KO MOBOPAYMBAIOT B €T0 CTOPOHY U MX JIBUYKEHUE
BOJIHOBBIM MEXaHHU3MOM I€pPeIaeTCsi CO CKOPOCTHIO 3ByKa B BOJIE, HA
BCIO CTal0, KOTOpas MOYTH MIHOBEHHO IIOBOpPAuMBaET B Ty XKe
CTOPOHY, CO3/1aBasi MILTIO3HIO MepEeIayu CUTHAIA OCTaJIbHBIM 0COOSIM.

[IpumepHO Tak ke cTas pearupyet Ha XulHuKa. Koraa XunHmuk
OTCEKaeT HEeOOBIIYIO TPYIITY, OHA PE3KO YXOIHUT B CTOPOHY, a 0co0u
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CO CTOPOHBI OCHOBHOM MacChl, YXO/i1 B IPOTHUBOIIOJIOXKHYIO CTOPOHY,
3aCTABJISIIOT TY/1a e MOBEPHYTH U BCIO CTAlO.

A celflyac HECKOJBKO CJIOB O BEUHOW XU3HU. [lomamisrornas
Macca MPOCTBIX OOBIBaTENICW CUMTAET, YTO y HUX ecTh ayma. U
npoueHToB 50 yBepeHbl B TOM, YTO 3Ta camas Jylla MOCTOSHHO U
HEIPEPBIBHO IIEPECEIACTC B HOBOE TEJIO U KUBET BeuHo. Ho camoe
3a0aBHOE B TOM, YTO JyIlIa 3Ta HUKOMY M HE JIJIsl 4er0, COOCTBEHHO U
He Hy’kHa. A 3aueM oHa? Ecniu Obl B Hel COXpaHsTUCh KaKhe-HUOY b
OCTaTKU 3HaHWH, TOorma MOHATHO. Poxuics peOEHOK, MOMy4HII
00pa3oBaHHYIO AyIly W HaTe BaM, TOTOBBIM akagemMuk. OIHAKO
KQKJIbII HOBOPOXJEHHBIM BBIHYXJIEH YYUTbCA TOBOPHUTH, XOIUTH,
MUCaTh, YUTATh... BCIO )KU3Hb MPUXOTUTCS YEMY-HUOYIb YUUTHCSL.

Botr u BBIXOAUT, YTO HET HUKAKOW IYIIM, & €CTh MPOCTO
CO3HaHME, KaK CBOMCTBO opraHudeckoil marepuu. JXu3Hb - Kak
CJIE/ICTBHE 3BOJIIOI[MU MAaTEPUU B CHITY MIPOCTHIX 3aKOHOB MPUPOJIBI, &
CO3HaHHUE, Kak e cBoiicTBO. UM Hama XKU3Hb — 3TO HE KaKOM-TO
yIAQ4HbIA U peJualInnii ciyyaii, a camasi HacTos1asi Hen30€KHOCTb.

3TO0 MPOCTO OUYEPETHOE 3BEHO B OECKOHEYHOM IIETIH POKICHU I
u cMepTeil. Mbl Hen30exHO "KUBEM'" OECKOHEYHOE MHOXKECTBO pas.
Tonpko MbI HUKOTJa HE Oy1eM IOMHUTB KEM MbI ObLITH B MPEABIAYIIIE
JKU3HU M KAl pa3 OyleM y4uTh BCe 3aHOBO M CUMTATh, YTO HAM
CTpPAILHO MOBE3JIO0, YTO MbI POJIUIIUCE.

bonee Toro, B cuily HEM3MEHHOCTH 3aKOHOB MPUPOABI IS
T1000M TOYKH BCEIIEHHOM, MBI MOKEM MHOTOKPATHO POXKIATHCS TIE
YrOJIHO ¥ KEM YTOJHO, B JIF000M CTpaHe U Ha 000 U3 6ECKOHEUHOTO
MHOKECTBA IJIAHET, HA KOTOPBIX CYIIECTBYIOT MOAXOISIINE YCIOBUS
JUIsl CYIIECTBOBaHUS OpPraHMYECKUX MoJieKyld. M HaBepHoe, Bceraa
OylneM cuuTaTh, YTO IUIaHETa, Ha KOTOPOM MBI KUBEM, SIBISETCS
UCKJIIOYeHHEeM M OyJeM rajaarh, CYHIECTBYIOT JIM BO BCEIICHHOM
npyrue odutaeMble MiaaHeThl. M Koraa Mbl CMOXeEM MOJIEeTeTh Ha HUX,
MBI HaliZIEM TaM COBEPIIICHHO TAKHX K€, Kak U MblI, ooutareneit. Jla u
TUTAHETHI OYAYT MOXO0XH APYT HA APYTa, MOYTH KaK JIBE KATUTH BOJIBI. ..
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21. O TEOPMM OTHOCHUTEJBHOCTH

Teopusi OTHOCUTENBHOCTH DWHIITEHHA, KaK OCHOBaHHAas Ha
HENOHMMAaHUW CYIIHOCTH TpaBUTAllMd MaTeMaTH4ecKas MoJieib,
HalpaBWjia HAyKy IO JIOKHOMY NIyTH M 0ojiee 4eM Ha CTOJIETHE
3aropmosmia e€ pazButue. [lonbiTka 0ObSICHEHHS TPaBUTAIUN HEKUM
"MCKpPUBJIEHUEM" TIPOCTPAHCTBA-BPEMEHH, HE BBIIEP/KUBAET HUKAKOU
KpuUTHKU. Benp s Toro, 4ro Obl OOHAPYKUTH 3TO HCKPHUBIICHUE,
HY>KHO, KAK MUHUMYM CPaBHUTb €r0 C YEM-TO MPSMBIM.

A MCKpUBIICHHE BPEMEHHU — ATO BOOOIIE KAKOW-TO BCEIICHCKUI
Oopen. Ho Ttak kak BceneHHass 0ECKOHEUHA W HUYETO MPSMOT0, C YeM
MO>HO ObLTO OBbI €€ CpaBHHTH, 3a TIpenesiaMu €€ OECKOHEYHOCTH HE
HaOIIOZaeTCs, TO paccykaaTh 00 ATOM MOXHO OECKOHEUYHO JIOJTO,
COBEpPILEHHO HE OIacasiCh, YTO TBOIO JIOXKb OBICTpO pazobmavat. U
JlaK€ HACOUYMHATH CKa30K O MHOKECTBE BCEJICHHBIX, 1O KOTOPBIM
Jla’Ke MOKHO YBJIEKATEJIbHO MOMYTEIIeCTBOBATh, IPOHUKAS U3 OJTHOMN
B JPYT'YIO Yepe3 "KPOTOBBIE HOPBI" WIH "4ePBOTOUYUHBI".

[IpyHIUIT OTHOCUTENBHOCTH — 3TO, MO CYTH B3ATBIA W3
MaTeMaTUKHd  MNPUHIOUO  KOMMYTaTUBHOCTH  apuU(PMETHUYECKUX
onepanuii. Bens coBepiieHHO HEBaXXHO MpUOABIISIETE BB J1BA K TPEM
WIH TPH K JIBYM, B pE3yJIbTaT BCE PABHO OYJET MSTh.

Benp maras mo 3emiie, BIIOJIHE MOKHO CUHUTaTh ceOs
MOKOSIIUMCS M JIBUTAIOIIMM HOTaMHU 3€MJII0 BMECTE CO 3BE3aMH,
rajJjakTUKaMH ¥ Bceil OeckoHeyHOM BceineHHOW. Bce ¢dopmymb
MEXaHUKH MPUHLIHUIHAIBHO OCTAaHYTCS HEU3MEHHBIMHU.

C TOYKM 3peHuss MaTeMaTHKH, Hallpumep, cuctema KonepHuka
MPAKTUUYECKH HE MMEET HUKAKUX MPEUMYIIECTB Iepes CHCTEMOI
[Itonomes. Benp oA HOpekpacHO yYMEIU  PacCUUTHIBATH
307iaKaIbHbIE [TOJI0KEHHUS, JIYHHBIE U COJTHEUHbIE 3aTMEHUS, JTaXkKe He
npeamnonaras, 4ro He 3emis Bpaiaercs BoKpyr CoiHIa, a coBceM
Jake Ha000pOoT.

JlJist MaTeMaTHUKH 3TO COBEPIICHHO 0e3pa3andHO, (POPMYIILI OT

9TOIr0 HC MCHAKOTCA, HO C TOUKHU 3pCHUA (bl/IBI/IKI/I " 31paBOTO CMBICJIA
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- 910 abcypa. OcoOeHHO KOTra U3 MaTeMaTHYECKUX MpeoOpa3oBaHUN
IBITAIOTCSI BBIBECTH KakKWe-TO (U3NYECKHE WCTUHBI, KOTOPBIX B
MaTeMaTHKe HET M OBITh HE MOJKET.

OpHako  yu€HBle YK€  HACTOJIBKO  3alyTalluCh B
MaTeMaTHYECKUX MpeoOpa3oBaHUsIX, YTO COBEPIICHHO HE 3aMEYaloT,
YTO IPEBPATHIIN HayKy B OaHAJIbHYIO HyMeposioruto. Ho HeBO3MOKHO
HaJyBaTh MBUIbHBIN Iy3bIph OcckoHeYHO. OH BCE paBHO PaHO HIIH
MIO3/IHO JIOITHET.

Bce HayuyHoe cooOmiecTBo, € 3TOM TOYKH 3pEHUS,
NPEACTABISIETCS TOJNIOW MPUMUTHBHBIX JHKApEH, HAIIeAIINX
JIBUTATENIb BHYTPEHHETO CTOPAHUS M TIBITAIOIIUXCS TOHITH TIPUHIIHIT
€ro JICUCTBUSI, U3y4asi CTPOCHUE JIETATICH.

Pazo0paB ero Ha 4YacTM M pacTalldB IO XWKWHAM, OHH
OBITAIOTCSI ¢ TOMOIIBIO U3YyUEHHs] pa3MEpOB OTACIBHBIX JeTajeid,
noacyéra KOJIMYECTBa KAHABOK IS TOPLIHEBBIX KOJICIl M YHCIa
3yObeB Ha BEHIIC MaxOBHKa, a TaK )K€ MPOObI CMAa30YHOTO Maclia Ha
BKYC, IIOHSITh TIPUHLIUII €r0 JCHCTBHSL.

W yem Oomnpliie oHU YrayONnsiOTCs B M3yUeHUE JeTaleld U ueM
OOJIBIIIE MCIUCHIBAIOT CTEHBI Temep (GopMynamu, TEM Bce Aajblie
YXOISIT OT MoHUMaHus1. U yxe Te, KTo mociadbeld pa3yMmoM, HAYHHAIOT
OOBSCHATH €ro paboTy HEKUMH OO0XKECTBCHHBIMU CHJIAMHU WM
KaKHUMHU-TO MH(PUYECKIMHA KBAaHTOBBIMH 3aKOHAMH.

22. O MATEMATUKE U ®U3UYECKOM CMBICJIE

Cnenoe TpEKIOHEHHE HAY4YHOIO COOOILECTBA, IEpe]
MaTE€MaTHUKOM, KaK LIApULIEH HAyK, [IEPEIyTABIIETO €€ CO CIIy’KaHKOH,
OKa3aJ0 YYE€HBIM MEIBEXKBIO YCIYry, NPEBPATHUB HAyKy B HEKOE
noJo0ue XMPOMAHTHM, CO CBOMMH IIaMaHaMH, MPOPULATENSIMU U
TOJIKOBATEIISIMHU.
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Crporo roBopsi, MaTeEMaTHKa BOBCE HE SIBISETCS HAyKOH, a
BCETO JIMIIb KPATKUM U JTOBOJIBHO IPUMHUTUBHBIM SI3bIKOM, KOTOPBIM
ONMCaTh JaXe TMPOCTYKD OKPYKHOCTb MOXHO TOJIBKO OYEHb
MPUOJIU3UTENHHO.

CrpemiieHne BBIBECTM W3 MAHMITYJIALHUA aOCTPaKTHBIMU
MaTeMaTHYECKUMHU CHMBOJIaMH U (OpMyJlIaMHU Hekue (u3ndecKue
UCTHUHBI, TPHUBEIO K H300pPETEHUIO IMOHATUH, HE COBMECTUMBIX C
3aKOHAMM INpUpoAbl. MaTeMaTukoi, Kak KpaTKUM SI3bIKOM, MO>KHO
OIHCaTh KaKoe-1100 sIBIEHUE, HO OOBSICHUTB €r0 OHA HE B COCTOSTHUH,
MIOTOMY YTO CO3JAET TOJIBKO WILTFO3HI0 TOHUMAHUSI.

B oTninunm ot MmaTemMaTUKH, B IPUPOJIE HE CYIIECTBYET HUYETO
OTPULIATENILHOTO UM MHUMOT'O, TIOATOMY B HEH HET U HE MOKET ObIThH
HUKaKOW aHTUMaTepuu. [10710KUTEIbHBIA U OTPULIATENBHBIN 3apsi/Ibl
— 3TO MPOCTO MPOTHUBOIOJIOKHBIE CBOICTBA MaTEPUH, aHAIIOTMUYHBIE,
HaIpuMep, IPO3PavyHOCTH U HEMPO3PauHOCTH BELLECTB.

N 1npu oObeIMHEHMHM  MaTepUalIbHBIX  OOBEKTOB €
MPOTUBOIIOJIOKHBIMU ~ CBOMCTBaMH, 3TH  CBOMCTBA  IMPOCTO
o0benuHAIOTCS. B mpoTruBHOM ciy4ae, oObeIMHEHHE CTEKIa C
danepoit mnpuBOAMIO OBl K AHHUTWIALUH, KaK K [OJHOMY
MIPEBPAIICHUIO UX B CBOE COOCTBEHHOE CBOMCTBO. B mpuposie HeT H1
WHTErPAJIOB, HU KBAJIPAaTHBIX KOpHEH, HU CHHYCOB. [loTOMy 4TO BCe
9TO — Jake HEe Kakue-To (M3MyYecKhe BETUYMHBI, a BCEro JIHIIb
OTHOLIECHHUS 3TUX BEJIUYHH.

U yxe et uepes3 cTo NOTOMKH OYIyT MOKaThIBATHCS CO CMEXY
Ha/l TaKMM{ "Hay4YHbIMH' TEpiiaMH, Kak O030HBI XWITca, YepHbIC
IbIpbl, pyduku VYwuiepa, Korel IlpenuHrepa, rpaBUTallMOHHbBIE
KOJUIANChl U TMPOYHME MOPOXKJIECHHUS NPUMHUTHUBHOTO co3HaHMs. Kak
CKasaJl ONHAXILI OWHINTEWH, MaTeMaTHKa — 3TO €IUHCTBEHHBIN
croco0 mpoBecTH camoro ceds 3a Hoc. M cam ke mo ymu B 3TO
BIISATIAJICA. . .

I'paBUTAaLIMOHHBIN KOJUIAIIC U AKKPELUs, KaK ITOAHATHE CAMOIO
ce0s1 3a Bosockl. bonbioi B3phIB, Kak TBOPEHHE MAaTepUH U3 HUYETO.
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MonekynsipHO-KUHETHYECKAast TEOPUSI K TEOPUS CTPYH, KaK 00pa3uuKu
BEYHOrO JBUTATeNsi W MHOXECTBO JApPYyrux aOCypIHbIX U
OECCMBICIIEHHBIX THUIIOTE€3, BBIBEACHHBIX U3 MaTeMaTUYECKUX
npeoOpa3oBaHMii, MaJI0 YeM OTIMYAIOIIHUXCS OT OMOJICHCKUX CKa30K 1
COYMHEHUH (aHTaCcTOB, CO BPEMEHEM HaBCer/la UCUE3HYT U3 HayKH.

Benp HEynMBUTENBHO, YTO TEOpUs OONBINOTO B3phIBA, KaK
00KECTBEHHOE TBOPEHHE MAaTEpUHM M3 HHUYETro, ¢ OOJBIION OXOTOH
Obula MpH3HAHA PENUTHO3HBIMU MpakoOecamu Barmkana. Henb3s
OTPULIATh TOTO, YTO MATEMATUYECKH MOKHO MOCUMUTATh HACKOJIBKO
YBEJIMYUTCS JUIMHA JKEJIe3HOM JTMHEWKH MPU MIULIMOHE IPalycoB, HO
00CyX1aTh TP 3TOM €€ CBOMCTBAa MOT'YT pa3Be YTO yMAIUIIEHHEIE,
MOTOMY YTO HU IPU TaKOM TeMIiepaType OHa MPOCTO HE CYIECTBYET.

OnHako, HECMOTPS Ha 3TO, TICEBJAOYUYEHBIE HA TTOJITHOM CEpbE3e
OTHCHIBAIOT, HAIPUMED, YEPHBIC ABIPHI, KaK OYATO yXKE MONTYIATH UX
COOCTBEHHBIMH PYKaMH, TOBOPST 00 aKKPELWH, KaK MaJCHUA MaTePUU
camoii Ha ce0s, Kak OyITO BHIENH 3TO TAe-TO BOOUMI0. OmnucaHus
pa3IMYHBIX MapaJOKCOB, HEOOBACHUMBIX A(PPEKTOB U SBICHUM,
SAKOOBI CYLIECTBYIOIIMX B TPHPOJE JABUHOM JIBETCS C 3KPaHOB
OOJIBIIMHCTBA TEJIEKAHAJIOB U YK€ IPEBPATUIIOCH B JOXOIHBIN OM3HEC
Ha HEBEXECTBe O0ObIBaTele M TaKk HE CUJIBHO OOpeMEeHEHHBIX
CIIOCOOHOCTBIO K MBIILICHUIO.

U camoe cTpaiiHoe, 4YTO HACTOSIIME YYEHBIE TIPU ITOM HHUYETO
HE MOTYT BO3pa3uTh. B UX Cpele HEBEXKECTBO YK€ JTOCTUIIIO TaKOU
CTETIeHH, YTO MHOTHE U3 HHUX BEpAT B O0Ta, a HEKOTOPBIC TaXe U HE
CKpPBIBAIOT 3TOT0. bojiee Toro, B HEKOTOPBIX YUeOHBIX 3aBEICHUSX YiKE
JIENal0TCs MOMOJI3HOBEHUS yUpeauTh Kadeapsl 6orocioBus. U s He
VIUBIIOCh, YTO B CKOpPOM BpPEMEHHM JOUIET ouepeapr U J0
BO3POXKJICHUS CBITEHIIIEH NHKBU3HUIIUY.

YuéHble U caMM YK€ JTaBHO NMPEBPATWIMCh B TOJKOBATENEH
pe3yabTaTOB ~ MaTeMaTHYECKUX  MpeoOpa3oBaHUM, MoTI00HO
acTpoJioraM, TPEICKa3bIBAIOIINM JIFOJACKHE CYABOBI MO PHUCYHKY
pacroyio)keHus: 3BE31 Ha HeOe, COBEPIICHHO HE MOHHMMAsi, YTO ITH
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SIBJICHUST HECOIMOCTaBHUMBl M TIOJYMHEHBI COBEPIICHHO Pa3HBIM
3akoHaM. Ecan nBuxkeHne HEOECHBIX TeNl JIOBOJBHO JIETKO
IpeJIcCKa3yeMo, TO MOBEACHHUE OTAEIBHOrO YejoBeKa, 00J1aJatoero
cB00O0M BOJIU, IPECKA3aTh HEBO3ZMOXKHO.

YMenne  ¢GaHTACTUYECKH  HAYKOOOpPa3HO  TPAKTOBATh
pe3yNnbTaThl  MAHWMYJSIIUMA ~ MaTeMaTU4ecKuMu  (hopMyramu,
CUMTAeTCS TPU3HAKOM HEOPIMHAPHOTO yMa W HECTaHJAPTHOTO
MBIIICHHS, HEIOCTYIIHOTO MpocToMy cMmepTHoMy. Co3maB cebe
00XKa M0 UMEHM "MaTreMaTHKa', yu€HbIE yKe HECKOJIBKO CTOJETUH
BOJST ce0sl 3a HOC, 1aXKe He MOA03peBas 3TOro.

3Hasi, 4yTO JBaXJbl JBa — YEThIPE U HAarpoMOKIas ApPYyr Ha
Ipyra Maccy MHOTO3TaXHBIX (QOpMyJ, JEerko HamucaTth BIIOJIHE
HAay4YHYIO CTaThl0 O KaKOM-THOO (PU3NYECKOM SIBICHHH, JaKE HE
MOHUMas ero (U3NUYECKOro CMBICIIA U, TEM HE MEHee, CO3/1aB B Ii1a3ax
0OBIBaTENs MJUTIO3UIO BBHICOKOM HAyYHOCTH. M 3Ty WILTIO3HIO JIETKO
MOAKPENUTh IPOCTOM IPOBEPKOM MAaTEMaTHUYECKUX BBIKIAI0K
0OpaTHBIM JICHCTBUEM — Pa3/IEIUB YEThIPE HA JBA.

[TotoMmy uro mr00BIE MaTEeMaTHYECKHE JIOKa3aTelbCTBA
MPEJICTAaBIISIIOT COOOM TaBTOJIOTMH, YKJIAABIBAIOIIMECS B MPOCTYIO
dopmyny: "HBaXKIbl N1Ba PAaBHO YETHIPEM, IMOTOMY 4YTO 4YeThIpE,
nenéHHoe Ha JiBa, paBHO ABYM'". M BOT Ha MOJOOHBIX TaBTOJIOTHSIX
BBICTPOCHBI MPAKTUYECKU BCE, TAK Ha3bIBAEMbIE HAYUHbBIE TEOPUH.

[TyOnuKysiCh B CBOMX PEICH3UPYEMBIX HAYYHBIX H3JAHUSIX,
KYy/1a 3aKPBIT JOCTYII CBEXKEU MBICITH M OECKOHEYHO TIOJICYUTHIBAS, KTO
KOTO TEepelUTUPYET, HayYHOE COOOIIECTBO NMPEBPATUIIACH B CEKTY
NOCPEACTBEHHOCTEM, COCTOSLIYI0O B OCHOBHOM M3 JIFOAEH, YMEIOIINX
JUIIb BUPTYO3HO MaHUITYJIUPOBATh IU(pamu, 0c000 HE 3ayMbIBasICh
HaJ uX (u3nueckuM cmbicioM. M naxke UMeeT MecTO COBEPILEHHO
OpenoBoe MHEHHE, YTO YeM a0CypJIHee TECOpHs U 4eM OOJIbIIe B HEH
MaTeMaTUKH, TEM OHA FeHHAaJIbHEE.

3ayaTo4yHOE COCTOSIHHUE JIOTMYECKOTO MBIIUICHUSI BCEro
HAYYHOTO COOOINECTBa, SABISETCS MPUYMHON TOTO, YTO yUCHbIE HE B
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COCTOSIHUU 0oJiee UM MEHEee MPaBIONOA00HO OOBSICHUTH CYTH JJaXe
OUYEHb IPOCTHIX SIBICHUN TPUPOJIBIL.

C mnomoupl0 MaTeMaTHKH HEBO3MOXKHO OIUCATh JIaxe
MIPOCTYIO OKPYKHOCTH uepe3 e€ IuaMeTp, IOTOMY UTO BEJIMYUHBI 3TH
- HecouzMepuMbl. Hukakue Tanpl ¢ 0yOHaMU HE YCTPAHST TOTO, UYTO
IaMeTp WM He OyAeT JOCTaBaTh A0 OKPYKHOCTH HIIM ke Oyaer
"Topuars" U3 He€ Hapyxy. Uucio [Iu — 3TO HE Kakas-TO MHUpPOBas
"KOHCTaHTa", a 6ecKkOHEeUHast JpoOb, KOTOpask BCET/1a MOIy4aeTCsl pH
COIIOCTABJICHUU HECOM3MEPUMBIX BEITHMUMH.

K tomy xe yuy€Hble Aake MaTeMaTHKy-TO K (DHU3MUECKUM
SBJICHUSIM HE YMEIOT NPUMEHATh MpaBwibHO. Hampumep, Teopus
Bbonbuioro B3peiBa pazpaboTaHa Ha MPUMHUTHUBHOM SKCTpaIoALUH,
TaK Ha3bIBAEMOTO pa30eraHusi TaJlaKTUK, OMIMOOYHO OOBSICHEHHOTO
s dexrom Jomnmuepa. YIUThIBas TOPU30HT BHIUMOCTH BCEIICHHOM C
3eMJIHM U AKCTPANoIUpys pa30eranue ralakTuk, yuyéHble "TeHHalbHO"
BBIUMCIIHIIN, 4TO 14 MUJIIIMApIOB JIET Ha3aj BCeJICHHAs MPECTaBIIsIa
co0oii Oe3pa3MepHyI0 TOUKYy ¢ OeckoHeuHOU Maccoi. Kotopas, mo
HETOHSATHBIM MPUYMHAM BJAPYT B30pBasiack... COBEpIIEHHO BHIUMO
HE cooOpakasi TOTO, YTO BCEJEHHAs HE MPOCTO OYECHBb OOJbINas, a
OecKoHEYHast M IKCTpanoJsnus e€ OyIeT Tak ke 0ECKOHEUHOM.

Boo6me-To, B Hayke 3a0myxaeHus OblTu Beeraa. Horma onn
JUTMITUCH CTOJIETUSIMH, & MHOT/IA U ThICAYMIeTUsIMU. JIroOble Hay4YHbIe
OKCIEPUMEHTHI BCerJa IUIAHUPYIOTCS TakuM o00pa3oM, 4YTO Obl
NOJYyYUTh KaKHe-TO, BIIOJIHE OXHJAeMble, pe3ynbTaTel. M eciu
MOJIyYeHHBIE PE3YyJbTaThl PACXOIATCS C OKUAAEMBIMH, BO3HHMKAET
co0na3H TOIKOPPEKTUPOBATh MX KaKUM-HUOYIh OYEHb BAKHBIM

Kod(purmeHToM.
[Ipuaymarh, Hampumep, KaKyl-HHOYIb  "TIOCTOSIHHYIO
Bonermana" 1507051 n300pecTu KaKou-HUOYIb "IPUHITATT

HEONPEIEIEHHOCTH', YBEKOBEUMB CBOE HMMS B HCTOPUM HAyKH H
3aKpenuB B HEW cBou 3a0dyxaeHus. B mpupone He CyIIecTBYeT
HUKAaKUX MapaJUICIbHBIX MPSIMBIX, J0KA3aTEIbCTBO TEOPEMBI O
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KOTOPBIX MOAPOOHO pa3dupaercss B IIKOJBHBIX Y4eOHHUKaX, JIOObIE
JMHUM B HEN Bcerza nepecekarorcs. Jlaxke cBeT He MOXKET IBUTaThCs
MPSMOJIMHEITHO.

K  mHacrosmemy  BpeMeHM  TakMX  MaTeMaTHYECKHX
3a051y’)KI€HUI ¥ NPOTHBOPEUYMM B HayKe HAKOIWJIOCHh CTOJBKO, YTO
HEKOTOpble "yu€Hble" pa3yBEpPHUBIIMCH B BO3MOYKHOCTH IIO3HAHMS
IPUPOJIBI, TOMYCKAIOT CYIIECTBOBaHUE Oora.

N yxe ocobo mepeMynpeHHble "T€HHH' OT ICEBIOHAYKH
IBITAOTCS IPOABUTaTh "TEOPUHU', OCHOBAHHBIE HAa CPEAHEBEKOBBIX
MPEICTABICHUSAX O TOM, YTO "JIY4YH 3pEHUA" UCXOIAT U3 IJ1a3, a 3HAUUT
pe3yJIbTaThl HAYYHBIX 3KCIIEPUMEHTOB HANPSIMYIO 3aBHCAT OT TOTO,
CMOTPHUT Ha HUX SKCIEPUMEHTATOP WIN CIIy4aliHO OTBepHYyJcs. Hano
nojaraTb, 4To B (OpPMyIax CKOpPO MOSIBUTCA HOBBIM, Joceie
HEBUJIaHHBIN 4JieH - HaOmonaTenb. 1 BO3MOXKHO €ro jaxe oOBsBAT
HOBOM MUPOBOW KOHCTAHTOM.

Ecnu Obl yenoBek He KMeEN OPraHoB 3PEHUs, TO BIIOJIHE MOTJIA
Obl TOSIBUTBCS TEOpHS, YTBEPXKJAolIas, YTO CKOPOCTh 3BYKa
HEBO3MOKHO IIPEBBICUTH. 11 TEOPETUKU ¢ YMHBIM BUIOM pacCyXkaaau
Obl O TOM, 4YTO Yy JIETSILIEr0 CamoJI€Ta HEBO3MOXHO OINPEAEIUThH
CKOPOCTb M KOOPAMHATY OAHOBPEMEHHO U IIOITOMY OH SABIIACTCS HE
MaTepHaTbHBIM TEJIOM, a BOJIHOM M MpOCTO "pa3mazan” 1mo HeOy...

Bo3pMmém i1 mpumepa npocTyro Gpopmyity, Tak Ha3bIBaeMoro,
3aKOHa BCEMUPHOro TaroreHus. lIpaBma e€ yxke NaBHO YCIIOXKHUIU
pa3IMYHBIMU KO3 PHUIMEHTaMH, XOTS JJIs HAaC 3TO HEBaXXHO. BaxeH
caM npuHOMI. B €€ uuciaurene CTOUT IIPOU3BEICHUE MacC
B3aUMOJICHCTBYIOIIUX Te. YUEHbIE OOBSACHSIOT 3TO MPOU3BEICHHE
TEM, 4TO KaK[as 4acTHLA OJHOTO Tejla IMPUTATUBACTCS K KaXIOH
4acTHLIE APYTOTo.

IIpUTArNBaTBCA-TO OHU IPUTATUBAIOTCA, HO TOJBKO HE KAk
OTJENIbHBIE 4YacTHIbI, a Kak eauHoe uenoe. Kycok OeroHa — 3TO
TBEP/OE TEJIO U €ro CBOMCTBA PAa3UTEIbHO OTIMYAIOTCS OT TOPCTKHU
[IEMEHTHOW TbUIH. M BOOOIIE HEMOHATHO, KaK MOXXHO YMHOXXHTb
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Maccy Ha Mmaccy? Beap cineays mnpaBuiaM MaTeMAaTHKH CIEAYET
YMHOXaTh W pa3MepHOCTH. M 4To moisiydaeTcs B pe3ysbTaTe-TO?
KBanpaTtnas macca?

Wnu Bo3pMéM wusBecTHyIo (opmyny E=mec? u mycts Kro-
HUOYb W3 YYEHBIX MONMPOOYEeT OOBSACHUTH (HUIUUCCKUNA CMBICIT
KBaJpaTa CKOpocTH cBeTa. Kak yMHOXXHUTb CKOPOCTb Ha CKOPOCTh?
D10 uro, 9¥10'® KBaAPATHBIX KUIOMETPOB B KBAJAPATHYIO CEKYHIY?
Wnu B cexyHny 3a cekyHay?

W Takux JAMCYCOB, MO MMJIOCTH MaTeMaTHKH B (U3UKE
perocTaTo4yHo. JlocTaTOYHO BO BCSAKOM ciydyae JUisi TOTO, YTOOBI
IIpEBPaTUTh €€ B MCEBAOHAYKY. 11 camoe cTpamiHoe B 3TOM TO, UTO B
TOJIOBBI CTYJIEHTOB yXe OoJjiee cTa JeT MoJ BUIOM BBHICOKOW HayKw,
"BTIOXHBAIOT", 110 CYTH, HOBYIO IICEBOHAYYHYIO cucTemy lITonomes.

Xots 3a0yXJeHHe B T€OLEHTPU3ME, ObUIO HE OT TIIYIOCTH,
Be/Ib JUIsl TOTO, YTO OBl OHSATH, YTO 3eMis ABHXKeTcs BOKpyr ComnHIla,
Hy)KHO WUTb Ha ConHue. [loaTomMy B HCTOpUM HayKu CUCTEMa
[ITonomess ocTaHeTcss Kak HEM30EXKHBIH M 3aKOHOMEPHBIM 3Tar
HAy4YyHOTO ITO3HAHUS.

A BOT KBaHTOBas (U3MKA, TEOPUS OTHOCUTEIBHOCTH,
TPABUTALMOHHBIM KOJUIAINIC, YEpHBIE [bIPbI, YK€ B HEJAIEKOM
Oynoymem  pasznensT  cyab0y  MHOTOYMCIEHHBIX  TpPaKTaToOB
CPEIHEBEKOBBIX CXOJACTOB O KOJMYECTBE YEPTEH WM AHIEJIOB Ha
octpue uribl. OHU HUKOI'/Ia HE TI0JTy4YaT MOATBEPKACHUS U Pa3BUTHS,
TaK Kak SBJISIOT cOOO0W CBHIETEIHCTBA MICEBJOHAYYHOI'O HEBEKECTBA
U OTKPOBEHHOMU I'JIyIIOCTH. ..

23. BBIBOJbI

Ha ocHOBe BBINIEU3105)KEHHOTO TTOABEAEM HEKOTOPHIE UTOTH.
Bcenennaa - 310 OecKOHEYHass MaTepwsi, HaXOAAIIAsCSd B
BEYHOM OJTHOHAIPABJICHHOM M HEOOPAaTUMOM TMPOIECCE CHHTE3A.
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Cunme3 — 3T0 IPOLIECC HETIPEPHIBHOT'O YCI0KHEHUS CTPYKTYPBI
MaTepuu, OOYCIOBIEHHBIM €€ JIeKTPUYECKUMHU 3apsiiaMd |
COTIPOBOXKIAIOIINICS HEMIPEPhIBHBIM COBEPLICHHUEM PAaOOTHI.

Ilpocmpancmeéo — 5>TO CBOWCTBO MPOTSHKEHHOCTH CaMoOM
Marepuu. Hu B KakoM JpyroM MpOCTPaHCTBE, B BUJIE ITYCTOTO SIIHKA,
BCEJICHHAs HE HYXXAaeTcs.

Bpema — 3TO CBOMCTBO BBICOKOOPIaHM30BAHHOW MAaTE€pUU —
MO3ra, 3allOMHHATh  IPOMEXKYTOUHBIE  COCTOSIHMSI  KaKHUX-TO
IIPOLIECCOB, CpPaBHUBAasg MX C JApyrumMu. B mpupose HeT Takoro
¢usnyeckoro mpoiecca, Kak BpeMs, OHa CYIIECTBYET B BEYHO
JUTSIIIIEMCS] HACTOSIILIEM.

JIroObie MaTepuanbHble 00pa30BaHMS — YACTHUIIBI, MAKpOTEa,
KOCMHUYECKHE OOBEKTHI, O0JIaalOT 2ZpaAsUmMAauUOHHbIMU TIONSMHU,
COCTOSIIIIUMHU U3 DJIEKTPUUECKUX MOJIEH MPOTUBONOIOKHBIX 3HAKOB.

B rpaBuTanimoHHOM MOJI€ PaCIPOCTPAHAIOTCS, BO30YKIaeMbIE B
HEM JIBIDKCHHEM MAaTepUAIBbHBIX OOBEKTOB, 2paAeuUmMAayuoHHble
60/1Hbl, Ha3bIBaeMbIe O(DULINANTBHON HAYKOH, SJIEKTPOMarHUTHHIMHU.

['paBuTalmonHass BOJIHA — O3TO T[ONEpeYHass BOJIHA,
paclpoCTpaHAIOIIasCsd Ha TpaHULE JBYX 3JIEKTPUUYECKUX MOJEH ¢
IPOTUBOIOJIOKHBIMA ~ CBOMCTBAMHM, M3  KOTOPBIX  COCTOMT
TPABUTALMOHHOE TOJIE.

I'paBuTanmoHHOE MOJIE 0OBEKTA MOXKET UMETh ACUMMEMPUIO,
OOYCIIOBJICHHYIO ~ Pa3IUYHON  BEJIMYMHON  OOpa3ylomux  ero
NIEKTPUYECKUX  MOJEH, KOTOopas  ONpENENAeTcs  pa3HOCTbIO
AIIEKTPUUYECKUX MTOTEHIINAJIOB B KAKOH-TTHOO0 TOUKE, TPABUTAIHOHHOTO
HOJIS.

[Ipu 1BM>KEHMM YaCTHIBI B ACHMMETPUYHOM I'PaBUTALIMIOHHOM
nosie, Bo30OykJgaemas el  TrpaBUTAllMOHHAs  BOJHA  UMEET
ACUMMETPUYHBIE AMIUIMTYIbl MOJOXHUTEIBHBIX U OTPHULATEIbHBIX
BOJIH, YTO BJIMSIET HAa HANPABJICHUE JIBM)KCHHUS 3TOW YaCTULBI U €€
BpalllcHUE.

A= Aq=(-qhn—-(+q)n 20e
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A = Aq — acummempus epasumayuoHHO20 noJi,
(+qQ)n — nomenyuan noas NONOHCUMENbHO20 3apAda 8 mouxe N, a
(-q)n - nomenyuan nons ompuyamenbHo20 3apadad 8 Mol JHce mouxe.

Acummempusa TPaBUTAMOHHOTO TMOJS MOXET ObITh, Kak
IIOJIOXKUTENBHOM, TaK U OTPULIATEIILHOMU.

Benuuunou acummempuu TpaBUTALMOHHOIO TOJISI aTOMOB

OTMPEJIEISAETCS arperaTHOE COCTOSTHUE BEILECTBA.

Temnepamypa  MartepuasbHOTO  Tela  ONpeleNseTcs

PasHocmul0  acummempuil  €ro  aToMOB U aTOMOB

OKpY>KaloIleu cpebl.

to = AA =As—Ao= AQs— AQoTae

AA — paznocms acummempuil,

AQo - acummempus 2pasumayuoHHo20 Nojis 00beKma,

AQs - acummempusi 2pasumayuOHHO20 Nos Cpeobi.

Cnedosamenvno, acummempus - 3mo, Hho Ccymu,
u30blmounBll  IIEKMPUUecKuil  3apAa0 U nepemeKanuem
INEKMPUUECKUX 3aPA00E 6 NONAHOU Mmepe Onpeoenaiomcsa 6ce
ezaumooeiicmaus e npupooe.

Kpowme sToro, rpaBuTaiinoHHOE 1M0OJI€ MOKET UMETh "nepekoc”,
OOYCJIOBJICHHBI ~ JIMHEWHBIM  CMEIICHHEM, O00pa3yloIlux €ro,
AJIEKTPUYECKUX MOJIEH. DTOT TUHEUHBINA CIIBUT AJIEKTPUUYECKUX MOJIEH
oQUIMATbHON HAYKOI HAa3bIBAECTCS MACHUMHBIM NOJIEM.

Ku3zub — >TO TPOU3BOIBHO B3STHIA YPOBEHb CJIOKHOCTHU
CTPYKTYpPbl MaTepHH, KOTOpas HAXOAMUTCS B COCTOSIHUHM IIpoliecca
OCCKOHEUHOTO CUHTE3a, HEMPEPHIBHO BOCIPOHU3BOMASCH U OCO3HABAs
cebst opraHoMm, CGOPMHUPOBAHHOM U3 BBICOKOOPTAHW30BAHHOMN
MaTepUd — MO3IOM, CIIOCOOHBIM HCIIONIB30BaTh B  MPOIIECCE
KU3ZHEJEATEIIbHOCTH 3JIEKTPUUECKHE CUTHAJIBL.
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24. MPUJIOKEHHUE

L4 CuHTe3, KaK NPoIece IBOJIOINHI

Cunme3 (o0veounenue) — 33mMo 00WAA HANPAGIEHHOCHbL NPOUECCOE
seonwyuu. Yenoseueckoe oduecmeo, Kak u a100vle mamepuanbvhovle 00bEKNbl,
XOmsa u He 8 MAKOIl A6HOIU hopme, HO MAKICEe NOOUUHAIONCA IMOMY RPUHUURY
00veounenus.

...H"3 cybanemenmapuvix yacmuy CuHmMeE3UPYIOMCA INeMeHmMapHle, U3
INEMEHMAPHBIX — AMOMbl, U3 AMOMOE — Mmonekyavl. Monekynvl odpasyrom
6bICOKOMOJIEKYNIAPHbIE COeOUHEHUS, U3 KOMOPbBIX, CO 8peMeHeM, hopmupyromces
pacmumensvhvle U dHcueomuvie Kiemku. Knemku o6veoumnaomca 6
MHOZOKIIemouHble 00pazoeanus, KOmopwle, 8 C80l0 0uepedb, 6CHYRAIOM 6
cumMouo3 opyz ¢ Opyzom u oopazyom opzanuMsl, maxk Ha3vieaemvix, ''dcusvix'
cyugecme. Imo pulovl, RMuUYbL, RPECMbIKAIOWUECA, MIEeKORUmMAloOujle U 4enoeex,
Kax Haubonee pazsumoe u, odaaoarouiee camoco3Hanuem, Cyuiecmeo.

Jdwou oob6veounaomes 6 pooosvie 2pynnvl, 6 NieMeHd, CHMPAHbl U
2ocyoapcmea. UHepez nexomopoe epemsa, cmpamuvl, 011 mMO20 UYMOObl He
nocubuyms 6 60opvbe co ceoeil cOOCMBEHHOI 2IYyNOCHbIO, 0YOYHL GLIHYIHCOCHDL
00be0uHUmMbCA 8 00HO 27100a1bHOE NIAHEMHOE 20CYOapCHIE0, HOMOMY YUMo éce,
Ymo HAX00UmcA He MoJIbKO HA NlaHeme, HO U 60 6CENeHHOIl, He RPUHAONEHCUM
HUKOMY, @ 3HAYUM NPUHAOIEHCUN 6CEM.

Cam uenoeek — ImMo MONLKO MaAMePUAIbHbIIL 00BbEKM WU OPZAHU3M,
noayuueuiuil, 8 pe3yibmame 360J10UUOHHO20 RPOYeccd, CROCOOHOCHb 0CO3HAMb
ceba Kax unousuodyanvHocmo. Bozomnuewuii ceoa "'yapém npupoowt'’, 3mom
MAmepuanbHblii. 00beKm, cpasy dce RPUHANCA 3a NOKOpeHue Mol camoil
npupoosl, uyacmoio Komopou oH cam u aersemca. M monvko nokopus
COOCMEEHHYI0 2IYROCHb, TI00U ROUMYNL, Um0 ObL10 YHUUMOIHCEHO umu 6 ""tuye'’
CCCP.

Cosemckoe obwecmeo — mo pe3yabmam cunmesa (00veounenus) Ha
0oslee 6bICOKOM YpOGHe Op2aHU3AUUU MaAmepuu, HA NPUHYURAX pAGeHCMmEd.
Yenoseeueckoe o00ugecmeo HaA HACMOAULEM HUIKOM YPOGHE YMCIMEEHHO20
pazeumus noKa He Mmodxcem cyuiecmeoeamsv 0e3 uodeonocuu. bez neé omno
npeepawiaemca 6 00e3bAHLIO CMAI0, YMO HPEKPACHO 6UOHO HA npuMepe
cospemennoii Poccuu. Ilepecmpoiixa omopocuna eé na 300 n1em nazao, no cymu,
6epHY8 IKCHILYAMAUUI0 4esl06eKA Yel108CKOM U YHUUMONCUG 6Ce COUUAIbHbIE
3aeoesanun. Bce, co3dannoe mpyoom MunnuoOHO8, pPA360POGANHO HOGHIMU
ooapamu. Ocmaémcea 60cCmManoump AUULL KPENOCHMHOE NPAGO U CEAMEILYIO
UHKGU3UYUIO. ..
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Yuuumoswcenue mapkcuzma, kax uodeonozuu OocmamouHo 6bvICOKO20
UHMENIEKMYANbH020  YpoeHsa, omopocuno Poccuio, npaxkmuuecku, 6
cpednesexkoesve, npespamue €€ 6 geodanvnoe 20cyoapcmeo, 20e npasam oa,
napazumupylowjue  nHa  odujecmee, uHOueuovi. Ilpunyun  uacmuou
coOcmeeHHOCIMU U UHOUBUOYANUIM HeUu30eHcHO OyOym npoeouUpOosambs
Hepaspewiumvle KOHPAUKHMIBL MeMNCcOYy PA3TUYHBIMU CHOAMU O00ujecmea u
mpebosams  HeOOXOOUMOCIMU  HAPAWUEAHUA KAPAMETbHBIX OpP2AHOE U
npunamusa 02POMHO20 Koiuuecmaeo beccMblCeHHBIX 3aKonoa,
Dpeznamenmupyiouux, NPaAKmuiecKu, Kaxcoolil waz.

J1060e, HeOCMOPOIHCHO CKA3AHHOE C11080 HEU30eIHCHO 0yOem npueooums K
603HUKHOBEHUIO MPYOHOPA3PEUUMBIX KOHMIUKIMHBIX CUMYAUULl, KAK MeHCOy
OMOeNbHBIMU UHOUBUOAMU, MAK U OMOETbHLIMU ZPYRNAMU, YO GbLILEMCA 6
HEOnpagsoOaHHyl0 3azpy3Ky CYOeOHOU CUCHEMbl CMEXOMEOPHBLIMU CYOEeOHbBIMU
uckamu. JIroou oyoym evinyxncoenst cieoums opyz 3a Opy2om U 011 HOPMAAbHOUL
yenogeueckoil JcusHu, He ocmamemca epemenu. ObOwecmey yzpodricaem
COUUANBbHBLIL KONANC, KOMOPLLl, 6 Xyouwiem ciayuae, MOMcem npugecmu K
PAa36A3b16aAHUI0 21100AILHOI  8OUIHBL C NPUMEHEHUEM AMOMHO20 OPYHCUA...
Ycepono mnacasxicoaemas kanumanucmuueckaa IKOHOMUKA U HACMHAA
cobcmeennocms, ¢ MOUKU 3peHua Quzuku — ImMo npouecc, UOYWUIL C
Hapyuienuem 3aKoHa RPUPOObL - 603PACMAHUA IHMPORUU.

Y mex, kmo umeem mnozo oenez, ux cmanosumces ewié 6onvULe, 4y K020
ux mano, pasopaiwonica coecem. Ilosmomy c pazeumuem unmennexmyanbHo2o
YDOBHA 3eMHOU WUGUIU3AUUU, KANUMAIUCIMUYECKAA IKOHOMUKA YMpEm
Haecez0a. A noka HepazyMHoe uenoeeuecmeo 0yoem pyKooOCHI806AMbCA
RPUHUURAMU  YACMHOU  COOCHMBEHHOCMU U  AZPECCUBHBIMU  JIO3YHZAMU
Muuypuna, umo ''Mul He 001HCHBI INHcOamb Munocmell om npupoowl'’, oHO
Heu3bexcno Oyoem oOpeueHo Ha NPEeCHYRHOCHb, 0OMAHbBL, 60POECHLE0, PA300PbL
U GOIUIHDL. ..

e  Dnmior

B 2mo noka neeozmodxcno nogepums, no 19 anpena 2013 z00a owvin
RpeKpawén 00HOCHOPOHHUT KOHMAKM UHONIAHEMAH ¢ 3eMHOU YUBUIUZAYUETL
u npedcmasumenu 6blCOKOPA3GUNION YUGUIU3AUUL, C OOHOU U3 NiaHem Hauwiell
2a1aKMUKU, ROKUHYIU COJIHEYHYI0 cucmemy, Kak munumym na 500 3emuvix n1em.
Hauano xkonmakma npuwinocs Ha 1962-63 200vt, koz0a unonianemuslii 3040, 8
ouepeonoil pa3 nocemue COIHEUHYI0 cucmemy, 00Hapy cui Ha nauleil nianeme
20cyoapcmeo ¢ 00U{eCmEeHHbIM CHpPOeM, He COOMEEHICIEYIouiUM O00uemy
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YDOGHIO pAa36UMUA 3E€MHO20 HYel06e4ecmed, Umo U ROCTYHCUNO NPUUUHOU
HPUCMAIbHO20 BHUMAHUA UHONJIGHEMSH K HAUlell CmpaHe.

Omom ¢enomen nonyuun nazeanue ''Ixcnepumenm Jlenuna''. Ilo
meopuu  3607110YUY, KOMMYHUCHIUYECKOE 20CYy0apCcHieo ¢ 0OecKknaccogvim
oouwecmeennvlm cmpoem, noooonoe CCCP, npakmuuecku He umeno peaibHoul
603MOINCHOCMU B803HUKHYMb 6 YCI08UAX HU3KO20 UHMENNEKMYANbHO20 U
MexXHO0/102U4eCK020 YPOBHA PA3BUMUA 3eMHON UUGUIUAUUU U meM Oonee,
cyuiecmeosams 6 IMUX yciosuax 0060J1bHO npoooadcumenshoe epema. 4mo,
COOCmEeHHO0 U nOOMeEEePOUIOCh COOBIMUAMU, NPOUZOUWEOMUMU 8 0€BAHOCHIbIX
200ax ¢ CCCP.

...""9xcnepumenm Jlenuna' o0vin unmepecen 0na HUX, KaKk HONbIMKA
CO30aHUA  20CYOApPCMEa CUNO6LIM MEMOO0OM HA NPUHUURAX DPAGEHCMEA 6
YC08UAX REWIEPHO20 COCMOAHUA CO3HAHUA HaceleHus naanemsl. Moocno
evlopeccuposamsy coOaKy makx, 4mo OHa, Oarce OyOyuu 20100HOW, He Oyoem
60posamy nuuLy, HO IMO HUKO20A He Cmanem eé 0CO3ZHAHHBIM RO6eOeHUEM.
CCCP - zocyoapcmeo cozoannoe Jlenunvim u e2o0 cOpamHuuKkamu aHaaI0ZuHoIMu
Memoodamu opeccuposKku u cosepuiuguiee CKauyoK, no Cymu, om nepeodbImHo-
00WUNHO020 cmPoA K OecKiaccoeomy obujecmay, 0CHOBAHHOMY HA NPUHYURAX
KOMMYHAIbHOCHUL.

TonvKo oueHb HUYMONCHAA YACMb HACEleHUA, RPAKMUYECKU eOUHUUbL,
0co3HABANU CYMb HOBLIX O0ULECHMBEHHBLIX OMHOWIEHUN, OO0NbULUHCINGO Jice
PYKOBOOCHMBOBANUCH HCUBOMHBIMU UHCMUHKMAMU OOMUHUPOBAHUSA, OCIABAACH
zoucmuunbimu  u  cynuxosamuimu.  Iloamomy  pykoeoocmeo 106020
2ocyoapemea  0blio GLIHYHCOEHO NOCHIOAHHO 3AHUMAMBCA UOEOI02UYECKUM
ocnumanuem HAceNeHUs, COepPIHCUBAA  HCUBOMHbIE UHCIMUHKMBL MACC
00CmMamouHo HeECMKUMU MEMOOAMU KHYMA U NPAHUKA.

Ho, necmompsa na 3mo, npoysemano 60po6cmeo, KaK é 0vlmy, maxK u Ha
nPOU3600CHIBE, XOMA €20 MACUIMADbL ObLIU HUYMOHCHBIMU U 0C00020 6IUAHUA
Ha Mcu3nb cmpanvl He okazviéanu. Kpome ecezo npouezo, noeoe coeemckoe
20cyo0apcmeo  NOCHMOAHHO  NO0BEP2ANIOCy  NPEeCCUHZY U RPOBOKAUUAM
""opyscecmeennblx''  Kanumanucmuveckux coceoeil, NPEOCMABIAGUUXCA
demokpamuueckumu u npozpeccusnvimu. OHu He 0CmManosunucy oajce nepeo
paszeasvleanuem 2n00aabHONU GOUIHbBL, YHECUIEN 0eCAMKU MULIUOHOE HCEPMmE,
Aub 0bl MOALKO U3DAGUMBCA OM INO020, KOTIOULE20 211a3a, npumepa.

H 6 KoHye KOHY08, UM IMO YOANOCh, MAK KAK OCHOBHAS MACCA HACENCHUS
CCCP, kak u 0scuoanocw, naney o naney He yoapuid, Ymoovl 3auiumums c6ou
couUuAbHblEe 3A60€6AHUA, MAK KAK Yyce CUUMANA UX CAMO COo00li
pazymerowgumuca... Bee éeprynocs na ucxoonsie no3uyuu u eoéa 3apoouguieecs
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HOB80€e 00uecmeo, 6epHyIOCh K NPUHUUNAM 00e3bAHbell cmau, CKAMUGUIUCH 8
camoe Hacmoauiee mpaunoe cpeonesekogve... Ho 3aKonvl 360110uuu maxoewi,
umo O01a moz20, YmoObl pPazeueaAmMvca Oaabuie, uenoeeuecmey npuoémcs
00veounumoca. Coobuecmeo uHOUBUOYATNbHOCHEN He UMeem HUKAKO20
0yoyuiezo, nomomy 4mo OHO He MOJCen CyU{ecmeoeams 0e3 copeeHOB8AHUI,
60iiH, 00pbObL, 03 nobedumeneii u NOOEIHCOEHHLIX.

Cnedyrouee noceuienue cOTHEYHOU CUCHEMbl HAWUMU OAuMdCAlMUMU
coceoamu coOCmoumcs, 603M0ICHO, He panee, uem uepes 500-1000 3emuvix nem.
Bonerw cnyuas, mne, KaKk u oueHb MHOUM 3eMIAHAM, RPUULIOCL C HUMU
nooowamocsa. Ilpasoa s y3nan 06 3mom 6yKeanvHo 3a noauaca 00 ux om/jaéma.

Ilo Kakum-mo npuyUHAM OHU COYUTIU 803MONHCHBIM RONPOULAMBCA MOTLKO
¢ 0soumu. Ho kmo 6v611 mom emopoil, 2 He CHPOCUT U YIice, HAGEPHOE, HUK020a
9IMO020 He Y3HAaIO.

B ceazsu c¢ nosenenuem 6 uHmepHenme 00bUIO20 KOIUYECMEA
danmacmuueckux pacckazoe o nocewieHUU 3emau UHONAAHEMAHAMU, O0NIHCEH
3amemums, Ymo OHU CAMU HUKO20a He ROCew a1y NIGHem CONHEYHOI CUCHEeMbl
U HUKO0204 He ONycKanucb HA ux nogepxuocmes. Hx obujenue c zemaanamu
OCYWecmenanocy ¢ HOMOWbIO YCMPOIICING, CO30AIOUUX PealucmuiecKue
uzobpaxcenus J00eil, U YnNpPaeaAeMvlX HeOONbUWUM UHME1eKMYaibHbIM
Kopaoém-podomom, Haxooauwumcs na opoume Jlynwt. A 6azoewlit kopaodaw 6o1ee
50-mu nem opeitghosan zoe-mo 3a OKPAUHOIUL COTHEUHOIU CUCH EMDL.

Hao moeit npocvboit ocmasums na namams xoms 0bl ny208uyy, OoHu
ROCMEAUCH, 00BACHUG, UMO IMa ny208UUaA HA 3emie ecuna 0bl 0KOJ10 MOHHDYI,
maxk Kaxk cO0enaHa U3 eewjecmea ¢ HONONCUMENbHOW acummempueil
z2pasumayuonnslx noneii amomos. To ecmv uz "memnoii mamepuu''. /Jymaio,
Ymo ux 36630Has CUCMeMa HAX0OUNCA He MAK YIic 0aNeKO 0Nt Haulell COTHEeY Ol
cucmemul. Moscem 6bimov 00UH — 064 C6EMOGHIX MecAU. ..

CogepuieHHO He0HCUOANHO MOA PAOOMA NOTIYUUNA Y HUX OUeHb XOPOULYI0
OUEHKY U XOMA MHE HACHOAMENbHO He CO8eMO8aNU IMO20 0eNamy, A 6ce Hce
pewiunca onydaukosams eé ¢ 2nodanvhou cemu. U ecmecmeenno noayuun mo,
YO U 3ACTIYHCUTL.

Mmue oadice 6 20106y He MO2710 npulimu, Ymo ypoeeHs 0e32pamomHocmu
3eMH020 HAYUHO20 coobuiecmea, mak evicok. Ilpae owvin I1.H. kozoa zoeopua,
Ymo npusHanue moeil meopuu nepeuepKrém, Kak Heko2oa cucmemy Ilmonomes,
npaAKmuyecKu 6clo, mMaxK HA3bIGAEMYI0, KEAHMOGYI0 (QU3UKY U HAYUHOE
cooduecmeo 0yoem 6vlHYIHCOEHO RPUHAmMb eé nceedonaykoii. H ecmecmeenno
OHO HA IMO HUKO20a He NOoUOém. 3eMHas HAYKa ewié OecamKu Jjiem Oyoem
HaAxX00umovcsa 6 HNjleHy Ccl0600ayous, MAaAmemMamuiyecKux 3a0ayxcoeHul u
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Mmucmupurkayuii. O0HaKo Imo yrce He UMeen HUKAKO20 3HAYEHUS, NOMOMY YUMo
C 0céoeHueM Onudcanuux K 3eme nianem coTHeYHOl CUCEeMbl, 0 HOCeU|eHUU
€€ UHONNAHEMAHAMU CHAHEm U38ECHHO U MOE UM HEU30eHCHO OCHAHemcs 6
ucmopuu uenogeuecmad.

Tonvko A 06 3mom yrxce HUKO20a He Y3HAI, KAK Ue08€K, 603MONCHO
HCUBYUUIL CE200HA CPedU HAC, He 3HAem, YUMo Ko20a-mo oH ob11 Helomonom unu
Apucmomenem. 3amo 06 mom y3naiom Hawu oOanékue nomomku. Taxoii
ROOApOK ocmaeuiu um Opamova no pazymy Ha 0OHOI U3 OAUMHCAUUIUX NIIAHEem.

3emnaa uyueunuzayus, HAX00AWLAACA HA CAMOU HUNMCHEN CMYNEHU
UHMEIEKMYAIbHO20 PA3GUMUA U NPEOCMAGNAIOWAA CO00ll, Oaxce He eOUuHOoe
coobuecmeo, a 6cezo UMb HECKOIbKO 0eCAMKO08 CMail 4en06eKoo0pasHbIX
HCUGOMHDBIX, ZPLIZYUUXCA 3A Pecypcul, 20e ewié 00120 Oydem npoueemamsy
IKChAYamauus 4eno8eKa Yel08eKOM, 6epa 6 CeepxXvbecmecmeeHnoe u
NOK/IOHEHUEe Uu00aam, CO30AHHBIM Uel06euecKoll (hanmazueii, He MoIicem
paccuumpléams HU HA KAKUe KOHMAKMbl C 6blCOKOPA3GUMBIM UHONAAHEMHbIM
PaA3ymMom, no menvuieil mepe, HecKOabKo decamkos moicauuiemuil. Ilo kpamkoi
U He OueHb JIeCMHOU XaApAKMmepucmuke UHONIAHEMAH, 3eMHOIl 4esl08eK Ha
OanHOM Imane pazeumus — Mo Mynoe u ynpAamoe Hcueommoe, Komopoe eué
0ueHb 007120 Oyoem um oCmasamucs.

Ilepexo0 om cocmoanua HcueoOmMHOI cmau K pazymHoMy Co00uiecmay,
npouecc upe3suluaiino OJIUMeIbHbLL U 0071€3HEHHbLIL U MOXMCEm 3aAHUMAMb OM
HECKOIbKUX MbICAYULCMUN 00 NOJAYMUTAUOHA JIEH RO 3eMHOMY UCHUCTEHUIO.
Bce oeno 6 mom, umo cyujecmeosanue 6biCOKOPA3GUMbBIX YUGUAUIAUUIL
nOOYUHEHO NPUHYUNY QYHKUUOHUPOBAHUA IHCUBO20 OP2AHUIMA HACMONLKO, YO
noeepzio 6vl 6 WOK 6cex Hawiux ''npaso3auumnuKos’’, cuumarouux, Hanpumep,
NOMCUBHEHHOE 3aKI0UeHue 001ee ZYMAHHbIM YemM CMepmHas KazHb. Xomsa Ha
camom oee nOMCUIHEHHOE 3aKlioueHue — IMO Ue3yuncKoe OecuenoseuHoe
uzoesamensvcmeo. Ilpupode Heuzgecmno maxoe nonamue Kak MHCU3HL, a
C1e006ameNbHO CMEPMHAA KA3Hb UMW IGMAHA3UA — IMO He yduiicmeo, a
npocmoe npepvleanue HeyOauHoz0 36eHA 6 DECKOHEUHOU Uenu Cyulecmeoeanus
KOHKDEemHo20 mamepuanviozo opzanusma. M Kk nonumanuio 3mozo, 4enoéex
0yoem uomu ewié ouensv 001120.

Ecnu npeocmaguma cebe 603HUKHOBEHUE coopyrcecmea
6bICOKOPA36UMON WUBUIUZAUUU C 3EMHBIM Ye106e4eCcHEoM, MO COBEPUICHO
3AKOHHO RPUWINOCH Obl UCKTIOUUNDb U3 HE20 0ZPOMHOE KOJIUYECH 80 UHOUBU 08,
napazumupylowux na oouiecmee. Cioda 0bl nonanu He MoabKO 3a6cez0amau
@Dopoca u OuzHecmeHbl, HO U MHO2UE npeocmasumesu, MAaxK HA3bIBACMOI

1

""ce0b000on100u60ll" meopueckoii unmennuzenyuu. M ymo ne mou panmasuu a
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aodconrwmno 00beKMuUeHaAs peanrbHOCMb K KOMOPOU Heu30edcHo npuoém
yenogeuecmeo, KAk mMOILKO NOUMEM, YMO COOPYIHCECEO C NAPA3UMAMU
odwecmea Hecoemecmumo ¢ npoueccom 3eonrwyuu mamepuu. Tax umo
cmpemumbsbca K KOHMAKMAM ¢ NPUWIENbUAMU NOKA ewié He 8 UHmepecax
yenogeuecmea. Tem 6onee, umo HuU 0OHA PA3YMHAA YUGUIAU3AUUA HE CHIAHEM
onyckamuca 00 mo2o ypOo6HA Heselcecmed, 6 KOmopom 68 HACMOAUlee 8PeMs
HAX00Umcs 3eMHOe Yeno8euecmeo.

Iloamomy 6 nacmosauiee pemsa KOHMAKMbL 3eMJIAH C 8bICOKOPA38UMbBIMU
UUGUAUAUUAMU MAK dHce HePeanbHbl, KAK HepeanbHo COmpyOHU4ecmeo
MypageiiHuKa uiu cmau 2amaopuios ¢ Kaxkoi-Hubyov eeponeicKkoll cmpaHoi.
Yenoeeuecmey npuoémcesa npoumu c60U nymb CAMOCMOAMENIbHO U HUKMO He
MOILKO He CHIAHem 6MEUIUEANbCA 8 X00 €20 PA36UNIUA, HO U 0adice Omeeyams
Ha e20 cuzHabl, 00 Mex Nop, NOKA OHO He nepecmanem pasmaxueams anoMHoU
0yOuHKOU u denums a10oeil na 6ozamuix u 6eonvix. H noka 0o e2o coznanus ne
00110ém npocmas UCMUHA, YMO Yel06eK — YACmb HPUpoOsl U NOHAMUE
coOCmeeHHOCIU MAK Jice adcypOHO, KaK U ROHAMUS 602 WU 0eHb2U.

A npumumuensle YUGUNUIAUUU 3eMHO20 YPOGHA PA3GUMUA, K CHACHbIO,
RPOCHIO MEXHON02UYeCKU He 8 COCHOAHUU NPEO0Oemb 02POMHbBIE PACCHOAHUA,
pazoensaiouiue 36e300ul...

Hacmoawaa meopus Haxo0umcsa 6 NOCMOAHRHOU pa3padomre u eé noc1eOHAA epcus 6cezoa
docmynHa 6 uHmepHeme no adpecam:
http://yadi.sk/d/MjlUz4IXMitnfa
https://magru.net/pubs/2082/Teoriya_evolyutsii_materii#1
http://ru.calameo.com/read/001906913a882266783c2
http://vixra.org/pdf/1402.0039vL.pdf
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