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VBa)xaeMEbIi UUTATEND!

JIroObIe sIBJICHUS TPUPOIBI AJIEMEHTAPHO OOBSICHSIIOTCS B
pamkax kiaccudeckoit pusuku. U ecnu Bol ocHOBaTenbHO 1moji3a-
ObUIM MaTeMaTHKY, 3TO HU KOMM 00pa3oM He nmomentaer Bam no-
HATH npupoy. Ilpupona e€ BooO1ie He U3ydana. ..

ITpuposa mpocra u BCe YTO ITOMY
MPOTHUBOPEYUT, AOJDKHO OBITH OTOPOLIEHO.
M. Jlomonocos.

[ Toro uTo OBl OOBACHUTH B IIPUPOAE BCE,
JOCTATOYHO JIBYX DJIEKTPUUECKUX 3apsi/IOB.

1. BBEJEHHUE

""Kakue 061 omKkpoimus He 0enanuch 6 chepe KOHKPEmHbIX
HayK, 0na ux puxcuposanua mpedyemcs A3viK. /lasxce uzoopema-
1omcea cneyuanvbHvle A3bIKU 014 Imozo. Ho eéce onu, max unu
uHaue, npeononazaiom 00ULEPaA3Z060PHLLIL A3bIK, De3 KOmopozo
OHU 6000uwie Henonamnuvl. Bce onmonozuueckue mepmunsl, Ko-
mopule mpedyomca 014 ONUCAHUA IMUX AGTEHUI U OMKPbIMUIL,
Moz2ym Obimb onpeoenenbl He3a6UCUMO OMm IMUX OMKPLIMUIL U
NOACHEHbl HA NPUMEPAX CAMO20 O0bIYHO20 HCUMEUCKO20
onvima..." (A.3unosves. OcHoswl 102UtecKoil Meopuu HAYUHLIX 3HAHUIL. )

«...Bca xeanénaa cospemennan gpusuka npedcmaenaem co-
0011l cniownoe Hadysamenvcmeo.» (P.®einman.)
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«Q0bIYHO HOGBlE HAYUHbIE UCHMUHBL NODEIHCOalom He MmAk,
Ymo ux nPOMUEHUKOE y0eicoaiom, HO Yauie makx, Ymo Imu npo-
MUGHUKU NOCMENEHHO 6bIMUPAIOM, 4 HOE60€ NOKOJIEHUE YCéau-
éaem ucmuHy cpazy». (M.Ilnanx.)

EcTp nBa acriekra no3HaHus MUpA, MPAKTUYECKUI U TEOPETHU-
yeckuil. 1 ecin 3eMHas Hayka B IPAKTUYECKOM acIlleKTe JOCTUIIIA
ONpEAEIEHHBIX YCIEXOB - CPEJICTBA CBSA3H, KOMIIBIOTEPHBIE TEXHO-
JIOTUH, KOCMOC, TO B TEOPETUYECKOM ILJIaHE OHA 1O CUX IIOp TOII-
4yeTcst Ha pyOexkax 17 Beka.

MHorue TeXHOJIOTHYECKHE IPUEMBI, OCBOCHHBIE YEIIOBEKOM,
IPaKTUYECKH OCBOEHBI METOJIOM ThIKA, 0€3 MOHUMAaHUs X MEXaHU3-
MOB. OOBsCHEHHS OY€Hb MHOTUX SBJICHUN MIPUPO/IBI, a TaK K€ Mpo-
L[ECCOB, UCIIOJIB3YEMBIX YEJIIOBEKOM B TEXHUKE, HE COOTBETCTBYIOT
peaTbHOCTH M MPECTABISAIOT co00i Oe3napHble (haHTACTHUECKUE
00pa3siibl CIOBOOITYIHS.

Haxe npu Gersiom 3HaKkoMcTBe ¢ Teopueil bonbmioro B3psiBa
u CraHmapTHOH Mozenbl0 Mupo3iaHusi, TOJIBKO COBEPILIEHHO 0e3-
IpPaMOTHBIN MOKET HE 3aMeyaTh, YTO OHU IPOTUBOPEYAT (PyHIaMeH-
TaJIbHOMY IPUHLIMITY IPUPOABI — BTOPOMY Hadaay TEPMOJAUHAMUKH.

Mopnens atoma Pesepdopna-bopa, nexamas B ocHoBe CraH-
JApTHOM MOJENHU, TIO0 CYTH, TPEICTaBIsAET COOOW 3JIEMEHTAapHBIN
BEUHBII ABUraTelb, KOTOphle naxke [laprkckas akamemust He pac-
CMaTpHUBAET C NO3aNpoNLIoro Beka. I1o cBoeil riynocTy oHa MOKeT
KOHKYPHUpPOBATh TOJIBKO C MOJENBIO IUNIOCKON 3€MJIM, TOKOSILIENCS
Ha TpeX KUTax.

VY4éHble - TEOPETUKH B YIIOpP HE 3aMEYal0T, YTO JIOObIE TEO-
pHUH, OCHOBAHHBIE HA MJIe€ BEUHOTO IBHKECHUS - MOJICKYJIAPHO-KH-
HETHYECKash WIN T€OpUs CTPYH, MPUHLHUINAIBHO HECOCTOSTEIIBHBI
10 TOM MPOCTOM MPUYHUHE, YTO JBHKEHHUE — 3TO TOJBKO CIECICTBHUE,
a HE YCJIIOBHME CYLIECTBOBAHMsI MaTepuu. ATOMBI HE MOTYT UMETh
SIIEP, COCTOSIILIUX U3 OJJHOUMEHHO 3apsKEHHBIX YaCTHL], TAK KaK OHU
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HEn30€KHO pa3JeTsITcs B pa3Hble CTOPOHBI 3-3a CUJI OTTAIKUBAHUS.
N naxe eciu ObI 3TO OBIJIO BO3MOXHO, AJIEKTPOHBI BCE PAaBHO HE
MOTJIM Obl BEYHO BOKPYT HUX BpaIlaThbCs, TaK KaK OHU HEM30EKHO
OBl Ha HUX yTaJH, U3-3a MOCTOSHHOTO JCHCTBUS CHIJI IPUTSKEHUS.
Tax ke HeBO3MOKHO BpaIlleHHE BOKPYT APYT APYyra OAMHAKOBBIX 3a-
PSAIOB, KOTOPBIE U3-3a CUJI OTTATKUBAHUS HEM30EKHO PA3NIETATCS B
pa3HbIE CTOPOHBI.

A, Tak Ha3bIBaemasi, Teopus boibinoro B3peiBa, Kak yboroe
rmoxo0ue croxkera OnOJIelicKol KHUTH BeITHSA 0 00KECTBEHHOM TBO-
peHUU MaTEPHUH U3 HUYETO, BOOOIIE MPEACTABISAET COOOU sipUaiimii
oOpaserl nceBAoHayqYHOr0 MpakobOecus u mapiaranctsa. [lo cytw,
3TO pyKa PEJIUTUU B HAYKe. ..

Jyist TOrO, 94TO OBl YHUYTOXKUTH Ha KOPHIO IFOO0YIO TEOPHIO, J10-
CTaTOYHO HAWTH B HEHl XOTsS OBl €IMHCTBEHHOE MPOTUBOPEUHE, a B
COBPEMEHHOM HAYYHOU MapagurMe UX CTOJBKO, YTO OHHU Y¥K€ IIpe-
BpaTHIIU €€ B HyMEPOJIOTHI0, OCHOBAHHYIO HA MATEMATHUECKUX MO/~
TaCOBKaX M MOJATOHKAX.

OueBunanble (aKThl, JIeXKAallMe HA MOBEPXHOCTH, MOJ CaMbIM
HOCOM Y JIIO/IeH, Ha3bIBAIOUINX Ce0sl yUEHBIMH, TO3BOJISIIOT OMUCATh
Mupo3aanue mpocTol W M3SAIIHON TeopHer, N30aBIECHHON OT JIo-
OBIX MPOTHBOPEUYUI U HArpPOMOXKJIEHUN MaTeMaTUYEeCKUX ypaBHe-
1302078

[Ipupona HAacTONBKO MPOCTa U MO3HABAaEMa, YTO BIOJHE JO-
CTYITHA JIJIsl TOHUMAaHUS Ja)Ke BOCBMHUKIACCHUKY, HMEIOIIEMY TBEP-
Y10 TPOUKY 1O (U3HKE, TaK KaK Bce €€ MHOT0OoOpa3ue MOKOUTCS Ha
dbyHIaMeHTe U3 IBYX 3JEKTPUUECKUX 3apsiioB U JIBYX AJIEMEHTap-
HBIX B3aUMOJICUCTBUN - HPUMANCEHUU U OMMATKUBAHUU,, TIPUHS-
TBIX 32 IOCTYJIATHI.

MMeHHO Ha 3THUX MOCTyJaTaX U BBICTPOEHA MpeiJiaraemast
HIDKE TeOpUs rpaBuTanuu. B €€ 0CHOBY JIETII0 BTOPOE HAYAIO Tep-
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MOJMHAMUKH W AJIEMEHTApHAs JIOTMKA ¢ MUHUMAJIbHO HEOOXOIH-
MBIM UCTIOJh30BAHUEM MAaTEMATHYECKOTO ammapaTa KIacCHYeCKOu
bu3uKU.

2. Ob OCHOBHOM
"3AKOHE" ITPUPO/IbI

Crtporo roBopsi, HUKaKMX 3aKOHOB B NpPUPOJE HE CYIIe-
CTBYET, IOTOMY YTO 3aKOH - 3TO IPOCTO JIOTOBOP O MPaBUIIAX B3au-
MOJCHCTBUS MEXIY KaKUMHU-THO0 CyOBeKTaMH, B KOTOPOM OroBa-
pHUBAIOTCS CAHKIIMM 32 UX HApYIICHHE, a TaK K€ MEXaHU3M HX BBISB-
nenus. Ho Tak kak B mpupoze Bce B3aUMOJACHCTBUS 00YCIIOBICHBI
UCKITIOYHUTEIIFHO CBOMCTBAMHU CaMHX B3aUMOACHCTBYIOIINX MaTepH-
aJIbHBIX 00BEKTOB, TO HU B KAKHUX 3aKOHAX OHA He Hyxaaercs. [Ipo-
CTO HEKOTOPBIE XapaKTepHbIE OCOOCHHOCTH B3aNMO/ICHCTBUI, JTI0AN
1151 ce0st popMYITMPYIOT B BHJIE 3aKOHOB.

A, cnenoBaTenbHO, BCE OTKPBIThIC YUEHBIMU 3aKOHBI, SBIIS-
IOTCSl BCETO JIMIIb KOHCTAaTallMAMU KaKuX-TH0O0 (haKkTOB, KOTOpbIE
camu ce0sl ¥ TIOATBEPIKIAIOT.

OTH, TaK Ha3bIBa€MbIE 3aKOHBI, TOJILKO OMUCHIBAIOT KaK MPO-
UCXOJST KaKHe-TO SBJICHUS, HO HUYETO HE TOBOPAT O TOM, TIOUYEMY
OHU ITPOMCXOAT TaK, a He MHaue. B cuiy Toro, 4To mo0bIe B3anMo-
JCUCTBHUS MaTEPHAIBHBIX OOBEKTOB OJHO3HAYHO ONPEEISIOTCSA UX
CBOWMCTBaMM, TO HUKAKMX HApYUICHHWH, HEONMPENEIEHHOCTEH, He-
OOBIYHBIX 3(P(PEKTOB MM MMapaJOKCOB B MPUPOJIE CYLIECTBOBATH HE
MOYKET.

Korna HeonpenenéHHOCTh BBOAUTCS B IPUHLIUI, HAYKA YMH-
paeT u mpeBpaaeTcss B OaHAIBHYIO PEJIUTHIO, OT KOTOPOH OIWH
JMIIb [Iar 10 MPHHIUIA HETIO3HABAEMOCTH, MO3BOJISIONIEM HECTH
m00yto gymb. HeBO3MOKHOCT OIMCAHUS peabHOCTH MaTeMaTH-
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YyecKuMU (GopMyliaMu MpuBeja K TOMY, YUEHbIE-TEOPETUKH HACOUU-
HSUTH TaKO€ KOJIMUYECTBO OECCMBICIIEHHBIX TEPMUHOB U U300peIn Ta-
KO€ KOJMYECTBO HECYUIECTBYIOIIUX B MIPHUPOAE CYLUIHOCTEH, YTO
caMH yXe He MOTYT B HUX pa300parbcs.

DTO pa3inyHble OCTOSIHHBIE, TAKUE KaK I'PaBUTALIMOHHAS, T10-
crosiHHas I1nanka, nocrosHHas bosbiiMana u emé nenblii COHM pas-
JUYHBIX KOHCTAHT, 0€3 KOTOPHIX, IO MHECHHIO TEOPETUKOB, HE MOTJIa
OBl cyliecTBOBaTh BeeleHHast. OJHAKO BCE 3TH MOCTOSHHBIE OKa3bl-
BAIOTCSl TAKUMHU HEMOCTOSIHHBIMH, YTO UX MPUXOJIUTCA NEPHUOIAYE-
CKM YTOYHSATh. ['paBUTAlIMOHHYIO MOCTOSHHYIO, HAIPUMEp, yTO4Y-
Hsun yxe 11 pas. U 3To, mo-BuauMomy, emi€ He mpeaen.

N3-3a 00BIBaTENBCKOrO MPEJCTABICHUS O MEXaHU3Max IMpH-
POJIHBIX SIBIICHUH, COBpEMEHHAs HayKa OOBSICHSIET UX, KaK MPABUIIO
3a/10M Hamepén, mepeBopavrBasi BCE C HOT Ha TOJOBY U IyTasl MpH-
YUHBI CO CIEJACTBUSIMU.

Benps naxe 3a HampaBlIeHHE AJIEKTPUYECKOTO TOKA B (hH3HKE
JI0 CUX TOp MPUHHUMAETCS JIBH)KEHHE HE OTPULIATEIbHBIX, KOTOPHIE
npeobIiaatoT, a HOJ0KUTENbHBIX 3apsiioB. To ecTh MPOTUBOMOJIOXK-
HOE€ peajbHOMY, YTO NMPUBOAUT K aOCypAy U MyTaHUIE MPH 00bscC-
HEHUU.

A y0orue npejacTaBieHus O MPUPOE T'PaBUTAIUH, TO3BOJIUIIN
TEOPETHUKAM COCTPAINATH TAKYIO HEJICMYIO0 U Oe3rpaMOTHYIO TEOPHIO
o0pa3oBaHus 3BE3] U TUIAHET, YTO OHA 3aTMEBAET CBOEH TIIYIOCTHIO
pacckasbl 3HaMEHUTOro OapoHa MIOHXTay3eHa O BEITACKUBAHUU Ca-
Moro ceOst 3a BOJIOCHI U3 60JI0Ta.

Ho campimMu npemMyunmu 3a0yKIEHUSIMH B COBPEMEHHOMU
busnKe ABIAIOTCS MOHSITHUS MHEPLMOHHOW WM MHEPTHOM Macchl U
3aKOHA COXPAaHEHHUsI SHEPTUU, KOTOPBIM A0 CUX MOpP CTUMYJIUPYET
HEYTOMHUMYIO JESTEILHOCTh OTPOMHOM apMHUU H300peTaTesiei Bed-
HbIX ABurarenei. [locnegnue cTo et noucTuHe "yMONOMpPaYUTEb-
HOro" B3NIETa HAYYHOM MBICIIH, XapaKTEPU3YIOTCS IpeHeOpekeHNEM
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YUEHBIMU-TEOPETUKAMU OCHOBOIIOJIATAIOUIUM MPUHIUIIOM Hay4-
HOTO TIO3HAHUS - TaK Ha3bIBaeMoil OpuTBOit OKKama.

N 310 mpuBesio K TOMy, 4TO HayKa C TOJIOBOM YTOHYJIA B MY-
cope OecCMBICIIEHHBIX TEPMUHOB U MOHSATHUH, UTO YK€ HE B COCTOS-
HUU OOBSCHUTH JaKe TaKNX, B OOIIEM-TO MPOCTEUIITNX BEIIeH, KaK
rpaBUTALMs U MarHUTHOE TOJIE.

3. O CTPOEHHUM ATOMA,
T'PABUTALIAU
U TEMHOM MATEPUU

st Toro, yToOBI CO37aTh YTO-TO MPETEHIYIOIIEe Ha CTPOi-
HYIO U JJOTUYECKH HENPOTUBOPEUYUBYIO TEOPHIO, B IIEPBYIO OUEPEIb
HEO0OXOUMO OJHO3HAYHO OIpeNeINTh OCHOBHBIE MOHATHUS. Benb
TEPMUHBI U ONpPEAENICHUs NPUIYMaHHbIE YYEHBIMUA HACTOJBKO TY-
MaHHBbI U MHOT'OCMBICJICHHBI, YTO CJIOKUTH U3 HUX 60)166 nin MCHEC
MpUEMIIEMYIO KapTUHY MPUPOJIBI TPOCTO HEBO3ZMOXKHO.

[Ipexnae Bcero Hy»KHO ONpPEAEIUTh OCHOBHOE MOHSATHUE — 3TO
noHsitue mamepuu. CylmecTByeT O4eHb MHOTO OIpEACIICHUI MaTe-
puu, COUMHEHHBIX priiocopamMu U y4EHBIMHU, HO MBI, pyKOBOJICTBY-
sch OpuTBOoi OKKaMa, BO3bMEM caMoe KOPOTKOE.

Mamepus — 3mo mo, umo cywiecmeyem ¢ npupooe.

JIroObIe MaTepuanbHBIC TPEIMETH MOKHO, TIO KpaifHel Mepe,
nomymnarb. I[.HH Hayajia 3Toro 6y,£[€T BITIOJIHE 1O0CTAaTOYHO, HO B AaJIb-
HEHIIEeM 3TO OTpeielIeHue MOKHO Oy/IeT YTOUHSTh.

Marepusi UMeeT YaCTMYHOE CTPOCHHE M MOXKET APOOUTHCS
O6eckoHeuHo. U1 crenoBarenbHO e€ CBOWCTBa Ha JIIOOOM YpPOBHE
CTPOEHHUSI COBEPUIEHHO OJWHAKOBBI. CIEQyIOIMM IIaroM IaJuM
ONpEIETICHUE TOHATHIO — ATOM.
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Amom — 3mo mamepuanvnoe odpazosanue, cocmoauiee u3
INEMEHMAPHBIX YACMUY, UMelouiee 8 ONPEOeIEHHbIX YC108UAX
HeusMeHHble ceolicmeda. Amomvl Mo2ym 00beOUHAMBCA 8 Moile-
Kyl

dnemenmapnas wacmuya — Mo mamepuaibHoe o0pa3zoea-
Hue, cocmoauiee u3 cy031eMeHmapHbvlX Yacmuy, makK dce KaK u
amom, umeiouiee 6 OnPeOeeHHbIX YCA06UAX HEUIMEHHDbLE CEOll-
cmea.

Bewiecmeo — smo mamepuansnoe oopazosanue, cocmosauiee
U3 AMOMO8 uinu MOJeKyl, MmaK jHce 8 ONPeoeeHHbIX YC108USX,
umeroujee Heu3MeHHbvle Ce0ICmaa.

Ctpoenue BEIIECTBA
S Hamieli 00JIacTH BCEIECHHOMH
SneKPeRE! | moxazaHo Ha pucyHke (puc.l)
CaMm aToM ImOKa3aH CepbIM
I[BETOM, JIEKTPOHBI — OEIIBIM,
a TIPOTOHBI - YEPHBIM.

- ATOMBI TBEPIBIX TEN U
JKUJIKOCTEH  pacrosararoTcs
PrcA BIUIOTHYIO JPYT K JApyTy, a
3JICKTPOHBI ¥ IPOTOHBI, B TIPO-

MEXYTKaX MEXITY HUMHU. ATOMBI Ta30B M3-3a MPEOOIAAIOIINX CHUIT
OTTAJIKAUBAHUA, PACIIOIATa0TCA HA HEKOTOPBIX PACCTOAHUIX APYT OT
Jpyra..

pumeuanune! Moodenv amoma Pesepgpopoa-bopa, na komopoit
nocmpoena Cmanoapmuas mooenv Mupo3O0anus, npeocmaesiaiouiasn
co001l ananoz eeuno20 dguzames, NPOMUEOPEUAUE20 OCHOBHOMY 3a-
KOHY RpUpoOblL - 6MOPOMY HAUATLY MEPMOOUHAMUKU, 30€Ch He PACCMam-
pusaemcs.

CrnenyromuM NyHKTOM OIIPENEISEM IIOHIATHUE C6OLICHE Mame-
puu. JIroObie MaTepuaibHbIe OOBEKTHI BCETrIa MOKHO OXapaKTEpH-
30BaTh KaKMMHU-TO CBOMCTBaMU. BO3bMEM sl mpuMepa CTEKJIO.
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CTtexJ0, KaKk U3BECTHO, 00J1a1aeT CIIOCOOHOCTHIO MPOIMYCKATh CBET
U 3Ty €ro CIOCOOHOCTh MJIM CBOMCTBO, Mbl Ha3bIBa€M MPO3pPAYHO-
cTh10. CylIecTByeT JIU MPO3PaYHOCTh B IPUPO/JIE, KaK MaTepraibHas
cymHocTh? OHa KOHEYHO K€ CYIIECTBYET, HO TOJIBKO HE Kak (hu3u-
YecKasi CYIIHOCTh, a KaK XapaKTepUCTHUKA JIOBOJIBHO OOJBIIOTO
KJIacca BEIIECTB, MPOIYCKAIOIINX CBET. A pa3 OHA CYIIIECTBYET, KaK
HEKas XapaKTepUCTUKAa WU CBOWCTBO, TO TMOMIyNaTh €€ HEBO3-
MO>KHO. MOKHO MOIIyNaTh CaMO CTEKJIO WIIH aliMa3 WU JIaXe BOAY,
a BOT MIPO3PAaYHOCTh HUKAK HE MOLIYTaelh.

BoT TyT-TO MBI M IOTIaJJa€M B JIOTMUYECKYIO TOBYIIKY. M Takux
JIOBYIIEK B HAayKe CTOJIBKO, YTO Ha MX MOYBE BHIPOCIH ILIEJIbIE TCEB-
JIOHAay4HbIe HaNpaBJICHUs, TaKUe KaK KBaHTOBas (hU3HKa, KOCMOJIO-
TUSl M TEOPUSI OTHOCUTEIBHOCTH.

Kak MBI y)xe onpenenuin Bbllle, IPO3pavyHOCTh — 3TO CBOM-
CTBO cTekyia. M ecTecTBeHHO, 4TO JTH000€ CBOHCTBO MOKET CyIIle-
CTBOBATh TOJBKO C TE€M OOBEKTOM, KOTOPOE OHO XapaKTepU3yeT.
Wnu papyrumu cioBaMu, CaMO C8OUCHI60 HEMAMEPUATIbHO, XOTs
UMEET MaAmepuanibHulil HOCUMED.

[TonobHoe MoJIOKEHHE CIOXKUIOCHh B HAyKe C TOHATHEM
IHepzus. DJHEPTHs — 3TO CBOMCTBO MaTEPHAIILHOTO TeJla COBEPIIATh
paboTy. DTO camoe MpOCToe U KPAaTKOe OIpeieieHre IHEPTHH, KO-
TOpas TaK ke, KaK ¥ MIPO3PAYHOCTh, SIBIISICTCS XapaKTEPUCTUKON Ma-
TEPHUAITLHOTO Tella U MOXKET CYIIECTBOBAThH TOJILKO BMeCTe ¢ HUM. To
€CTh DHEPTHUs, TaK e KaK U MPO3pPauHOCTh, UMEET MAaTepUAIbHBIN
HOCHTEJIb, 0€3 KOTOPOTO OHA CYIIIECTBOBATH HE MOKET.

Crekynsiiy Ha TeMy 2HEpPruu, oOyCIOBJIEHHBIE MOTOJIOB-
HOHM JIOTHYECKOW Oe3rpaMOTHOCTBHIO HAYyYHOTO COO0OIIecTBa, OyK-
BaJIbHO 3aMoJIOHWIN HayKy. [1oj00HO0 sKcTpaceHcaM U mapiaTaHam
BCEX MacTel, yu€Hble HECYT HECYCBETHYIO UYIIb O KaKUX-TO TE€M-
HBIX JHEPTUsX, JBIOMUXCS U3 KOCMOCa Ha 3eMITI0, YTO XOTh BCEX
CBSTBHIX BBIHOCH.

10



Beonroyust MATEPHH

OnHAaKoO CTOUT TOJBKO 3aMEHUTh TEPMUH '"SHEprus" Ha
00BIYHOE CJIOBO "CIOCOOHOCTH" MJIM CBOMCTBO COBEpIIaTh paboTy,
"Typb KaKJI0TO cpasy ke CTaHOBUTHCA oueBHaHOK". Hamo obnagaTh
MOUCTUHE HeoOy3/1aHHOH (haHTa3uel, YTOOBI MPEICTaBUTH ce0e To-
TOKH KaKHX-TO TEMHBIX CIIOCOOHOCTEH, U3MyJarOMINXCs HA 3eMITIO
U3 KocMoca. ENMHCTBEHHBIM ITOTOK JHEPrUM IOCTYNAKOLUN Ha
3eMJII0 — 3TO ITOTOK COJIHEYHOTo U3inydyeHus. Ho Tak kak sHeprus —
3TO BCETO JINIIb CBOMCTBO MAaTEPHUH, TO CIIEOBATEIBHO, COJTHEYHBIN
CBET — 3TO U €CTh OTOK MaTepUaAIbHBIX YacTHII, CHOCOOHBIX COBEp-
maTh padoTy.

N 3TOT KONMoCCaIbHBIN MOTOK YaCTULl COJHEYHOrO M3JIyde-
HUS, coBepIIasi paboTy, MUJLTMOHBI JIET MOAIEP>)KUBAET Ha 3eMie OIl-
TUMATBHYIO TEMIEPATypy, HE JaBas i MPEeBPATUTCS B JICISTHYIO
rbI0y. Y TONBKO HUYTOXKHYIO YacTh 3TOTO U3MYUYSHHS MBI UCIOJIb-
3yeM JUIs [TOJIy4€HHUS 3JIEKTPUUYECKOI0 TOKA C TOMOLIBIO COJTHEUHBIX
Garapeil.

Ha sToMm Gynem cuurtaTh, 4TO C SHEpruel Mbl pa3o0paiuce, a
Tereph nmonpodyem pazodparbes ¢ padoroit. Uto ke 3To Takoe, pa-
6ota? PaboTa — 3TO0 HEKOTOPOE M3MEHEHUE COCTOSIHUSI MaTepHalb-
HOTO TeJa, B pe3ysbTare IeHCTBUS Ha HEro APYroro Tena, o0iana-
uiero sHeprued. Hanmpumep, eciii Mbl ypOHUM THPIO HA KYCOK TLjIa-
CTUJIMHA, OHA PACIUIIOIUMUT €ro B JENEmKy. To ecTb M3MEHUTCA
dopma Kycka IIacTUINHA.

OOBIYHO TOBOPST, UTO YHEPIUs TUPH MPOH3BENa paboTy 1Mo
u3MeHeHuto popMbl Kycka miuactuinHa. 1 3ta Becbma pacmpoctpa-
HEHHAs OMMOKAa MMEeT MOCTOSHHYI0 MPOMUCKY MPAKTHYECKH BO
Bcex yueOHukax. Ho, Kak Mbl y)ke OIpeenuiiy BhIlle, SHEPTUs He-
MaTepuaibHa U CJIeAOBAaTEIbHO HUKAKOW pabOThl MPOU3BOJIUTEL HE
MoskeT. PaboTy mpou3BOAUT HE 3HEPrus, a TUpd, Majarouas moj
NEHCTBHEM PA3HOCTH IPABUTAIIMOHHBIX MTOTEHIHAIOB.
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W xorja BaM roBopsIT, UTO YEJIOBEK UCIOJIB3YET, HAIIPUMED,
SHEPIHI0 BOJIH IS TPOU3BOJACTBA 3JIEKTPUUYECTBA, TO MO CYTH, 3TO
OOBIKHOBEHHOE BpaHbe. YelnoBeK MCIOJIb3yeT SHEPTUIO BOJbI, a HE
BOJIH. A BOJIHA — 3TO MPOCTO MEXAHU3M, MO3BOJISIONIUN 3Ty SHEP-
TUIO UCIIOJIb30BaTh.

Jpyrumu ciioBaMH BOJIHA — 3TO MEXaHU3M B3aUMOJCICTBUSA.
OT0 NIerKo MOHATH Ha pocToM Ipumepe. Koraa Mbl Be3éM caHku 3a
BEPEBOUKY, TO BEPEBOUYKA HE SIBJISIETCA CBOMCTBOM CAaHOK WMJIM YEJIO-
BEKa, OHA SIBJIIETCS MEXAHU3MOM B3aUMOJCHCTBUS MEXIY HHUMH.
Wnu npocTo NOCpeqHUKOM MEXAY CAaHKaMU U YEJIOBEKOM.

Bor Ttenepp, Korga Mbl IPOSICHWIA HEKOTOPBIE OCHOBHBIE
TEPMHUHBI, MOXKHO TIEPEXOJHUTh K pa3paboTke Hamel Teopun. [lep-
BBIM M OCHOBHBIM TOCTYJIATOM HaIlleil Teopuu, OyIeT MOJI0KEHNe,
YTO B IIPUPOJAE CYLIECTBYET TOJIBKO Mamepus.

To ecth Bce TO, UTO MOKHO Mollynars. B npupoje Bce co-
CTOUT U3 MaTEPHUH, a CIENOBATENBHO, IPUPOJA — 3TO U €CTh MaTe-
pus, TO3TOMY HMYErO0 HEMATEepUaJIbHOTO, BPOJE KAKUX-TO BUPTY-
aJTBHBIX YaCTHUIl WJIM MUPUYIECKUX "ABIPOK", B MPUPOJIC HET U OBITH
HEe MOXeT. B Heil Takke HE MOKET ObITh HUUEro OTPULATEIbHOTO
uiu MHUMOro. OTpuuarenbHble BEIWYUHBI PUAYMAIA TOPTOBIBI
JUTst 0003HAYEHUS J10JIra, a MPUPOIa HUKOMY U HUYETO He JI0JKHA.

Kpome sHepruu, oIHUM U3 OCHOBHBIX (PyHIaMEHTATbHBIX
CBOWCTB, NPUCYIIUX MAaTE€pPUH, SIBISACTCS 3IJIeKMPUUecKuil 3a-
PA0. DKCIEPUMEHTAIBHO 1aBHBIM-JABHO YCTAHOBJIEHO U 3TO JIETKO
MPOBEPUTH 0€3 KaKON-IMO0 CI0KHOW anmaparypsl, 4TO dJIEKTPUIe-
CKHUI 3aps]] ObIBAET IBYX MPOTHUBOIOJIOKHBIX TUIIOB HJIH, KaK TOBO-
PAT y4€HBIE ABYX 3HAKOB - MOJIOKUTENIBHBIA U OTPULIATEIbHBIN.

Mpumeuanune! Imu mepmunvt enocam 6 pusuxky onpeoenén-
HYI0 nymaHuuy u 010 06l 20paA300 102UiHee HA36aMb 3apa0bl, HANPU-

mep, KpacHolm U CUHUM. Homomy umo, KaK CKa3ano eslite, ompuua-
meJjlbHble 6e/INYUHDBL — MO ampuﬁym Mmamemamuru. A 6 mamemamuke,
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6 omJjiuuuu om npupodbl, npu CJi0CeHUU noJl102ICUmesibHblX U ompuuya-
menpHbIX eeudut, noayyaemcsa uyns. To ecm — nuyezo, nycmoe me-
cmo. A ¢ npupoode nem nycmombul.

DNEeKTpUUECKUN 3aps] NpPOSBISAETCS B BHUIE leKmpuye-
CK020 noaa. DKCIICPUMEHTAIBHO TAK K€ YCTAHOBIIEHO M OTO TOXKE
JIETKO IIPOBEPUTH, YTO TEJIA UMEIOIINE OJUHAKOBBIE JJICKTPUUECKUE
3apspbl, OTTAIKUBAIOTCS, a UMCIOIIME PAa3HbIC 3apsiibl, IPUTITUBA-
101cs. To ecTh Tena, B 3aBUCMMOCTH OT THUIIOB WM 3HAKOB 3apsiOB,
B3aMMOJICUCTBYIOT 110 Pa3HOMY.

I1o aHanmoruu ¢ Npo3pavHOCTHIO, KaK CBOMCTBOM IIPOITYCKATh
CBET, MBI C IOJIHBIM IIPABOM MO>KEM OIPEAEIUTH 3apA0, KaK CBON-
CTBO WJIH CIOCOOHOCTh MaTepuu B3auMmojeictBoBath. CienoBa-
TENbHO HPUMAINCEHUE U OMMAIKUGAHUE — 3TO U ECTb 63aUMO0eil-
cmeus.

A BOT CWJIBHBIE 3TU B3aMMOJAEUCTBUS WIH ClIa0ble, 3aBUCHUT
TOJIbKO OT PacCTOSIHUS MEXAY B3aMMOJEHCTBYIOIMMH 00bEKTaMHU.
W HEMOHATHO 3TO, 110 BUAUMOMY, TOJIBKO TEOPETHKAM.

A Tak Kak MaTepHaJIbHbIE TeJa, UMEIOIINE 3apsi/ibl, B3aUMO-
JEHCTBYIOT Ha HEKOTOPOM PAaCCTOSIHUH, CIEJOBATEIIBHO 3aps — OTO
ceolicmea mamepuu 63aumooelicmeosams Ha paccmoanuu. Ma-
TE€pUAJIbHBIC TEJIA BCEr1A B3aUMOJCUCTBYIOT HAa PACCTOSHUU, Yepes
IIOCPEHNKA, KOTOPBIM SBISIETCA noje 3apada. V1 Tak kak noie, 310
BCETO JIMILIb IOCPEIHUK, TO IIPH B3aUMOJEHCTBUSAX OHO HE U3MEHS-
eTcsl.

Korna mbl npubamskaem Apyr K Ipyry ABa MaTe€pHaIbHBIX
Teja, UMEIOIMEe OAUHAKOBBIE 3apsbl, OHU OTTAJIKUBaOTC. HyxkHO
UMETH B BUAY, YTO OTTAJIKUBAIOTCS HE 3apsibl, a Teja. DTO MPOUC-
XOJUT TIOTOMY, YTO NOJIA OOUHAKOBHIX 3APA00E HENPOHUUAEMbL
Jpyr I Apyra ¥ Ipu cOMMKEHUH OHU yIpyro aedopMmupyrorcs,
4yeM 1 00ycIIaBJIMBaIOTCS CUIIbI OTTankuBaHud. Korna Mel npu6iu-
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JKaeM APYT K Apyry MaTepuaabHbIe Tea, UMEIOIINe MPOTUBOIMOJIOX-
HBIE 3apsi/ibl, OHU MPUTATUBAIOTCA. OMSTH K€ MPUTATUBAIOTCS HE 3a-
PAIBI WM TI0JIA, a TeTa.

DTO NPOUCXOIUT IOTOMY, UTO HO/IA PAZHBIX 3APA00E CHIpe-
mamcea caumovcea opye ¢ opyzom. llpu 3TOM y HUX TOXKE MPOSIBIIS-
I0TCSl CBOWCTBA YIPYIOCTH, HO COBEPIIEHHO IPOTHUBOIOJIOKHOIO
JEHCTBUS. DTO CBOMCTBO YIIPYroCTH Kak Obl BBIBEPHYTO HAU3HAHKY.
Ecnu npyxuHa 1ipu OOJbIIEM PACTSDKEHUH COTPOTHUBIISIETCS CHIIb-
Hee, TO CUJIbI MPUTSHKEHUS TPU YBEIMUEHUHU PACCTOSHUS HA000pOT
ocnabeBaroT.

Ecnu nBa Tena ¢ npoTHUBOMOI0XKHBIMU 3apsiiaMy PUTSATHBA-
IOTCS 10 CONPUKOCHOBEHHMSI, TO OHU OKa3bIBAIOTCA OKPYKEHHBIMHU
JBYMsI IPOHUKIIUMU JAPYT B IPYyTra U CIUBIIUMUCS BMECTE IIEKTPHU-
YECKUMH MOJISIMU. B uTOre 3T0 NMPUBOIUT K TOMY, YTO 3aps/ibl, KaK
CBOMCTBA MaTepuu OOBEAMHSIIOTCS, MX OelCHeus JaCTUYHO B3a-
UMHO KOMIEHCUPYIOT APYT Apyra U cOMM3MBIIKECS Tela, B 00IeM
U 1I€JI0M, OKa3bIBAIOTCA 2J1IEKMPUYECKU HElIMPATbHbIMU.

Cnedyem umems 6 6uoy, 4mo KOMHEHCUPYIOMCA MOIbKO
oeiicmeus 3apsa006, CaAMU iice 3apaosl, AGNAIOULUECA HeombeMJle-
MbIM C8OIICHIBOM MAMEPUU, HUKYOA He UCHe3alom.

Bot 3TH, cnuBmInecs BMecTe, 3JeKTPUUECKUE OIS TPOTUBO-
MOJIOKHBIX 3apAI0B U 00pa3yIOT ZpasumauuoHHoe nojie MaTepu-
ITBHOTO 00BEKTA.

U ecnu mMbl monpoOyeM HpuOIU3UTh JBA TAaKUX AIIEKTpUYE-
CKU HellmpanbHblX MaTepUAIbHBIX TeNa APYT K IPYTY, TO SJIEKTPH-
YEeCKHe OIS, OKPYXKAIoIIUe MX, OYIyT CTPEMHUTHCS yXKE B3aHMHO
HOMAapHO CIUTHCS APYT C APYTOM, YTO HMPUBEAET K MPUTITUBAHUIO
9THX TeJ APYT K APYry. A CleloBaTeNbHO Tena, 00JIaIaloue epa-
BUMAUUOHHBIMU noNAMuU OyIyT 6cez0a TPUTITUBATHCS IPYr K

14



Beonroyust MATEPHH

apyry. Y 370 3HaYuT, 4TO HUKAKOM aHTUTPABUTALIMM B IIPUPOJE CY-
IIECTBOBAaTh HE MOXET, IOTOMY YTO OTTaJIKHUBAThCS MOTYT TOJIBKO
TeJa, UMEIOIIUE OTMHAKOBBIE dJIEKTPUUYECKHE 3apsIIbl.

3a mpuMepaMH JajJeKko XOAUTh He HaJlo, 0Okl Tea, HaXxo-
JAIIAECS HAa IUIAHETE, IPUTATUBAIOTCS K HEU C ONpPEIEIEHHOU CH-
JIOM, 3aBUCALLEH OT pacCTOSIHUA 10 €€ IIOBEPXHOCTH.

JIroOble Tejla BO BCENIEHHOM, 3B€3/Ib], INIAHETEI, ATOMBI, 00J1a-
JAI0T CBOMMU TPaBUTALMOHHBIMH MOJIIMH, KOTOPBIE XOTSI U UMEIOT
OCCKOHEUYHBIM panyC NEWCTBHS, HO OYCHBb CHIIBHO OCIabeBaroT C
paccTostHueM 10 00paTHO KyOMUecKoi 3aBUCUMOCTH. M B cuity cBO-
ero 0ECKOHEYHOI0 paanyca JeHCTBUS, 3TU TOJIS SBISIOTCS 8e30ecy-
uieil ynpy2oil cpeooii, B KOTOPOU pacrpoCTPaHAIOTCA IPABUTALIMOH-
HBIC BOJHBL. DTO TOBOPHUT O TOM, YTO HUKAKOT0 3(pupa, (hU3HuIecKoro
BaKyyMa, CKa304HOI'0 MPOCTPAHCTBA-BPEMEHH WJIM KaKOTO-TO TPH-
JIEBATOIO LIAPCTBA B MIPUPO/JIEC HE CYILIECTBYET.

N xak Mbl YCTaHOBUJIM BBIILIE, TPABUTALIMOHHOE TOJIE, KaK
nojie 00pa30BaHHOE SJEKTPUUECKUMH IOJSIMH, TaK e 00JamaeT
YIPYTOCTHIO U MOATOMY JIF000€ TENO, JBUTAsICh B IPaBUTALOHHOM
noJie, OyJeT co3/1aBaTh B HEM YIPYTYIO BOJIHY C)KaTHUs, CKOPOCTh KO-
TOPOW MOCTOSIHHA, IOTOMY YTO ONPENENSETCS TOJBKO YINPYTHMH
CBOMCTBAMHM JJICKTPHYECKHUX TIOJIEH, 00pa3yloIMX 3TO T'paBUTAIH-
OHHOE ToJie. J[TMHa TOW BONHBI OyJET ONPEAeNsThCS Pa3HOCTHIO
CKOpOCTEH caMoii YacTUIIbI U BO30YK/1aeMOIi €10 BOJHBI.

E€ M0KHO onucaTh CIeNyIOLUM BBIPaKECHUEM:

A=(Vs-Vu)lt,
rae Vua— CKOpOCTh YaCTHIIBI,
a Vs — CKOpOCTh, CO31aBa€MOil €10 TPaBUTALMOHHON BOJIHBI
(cxopocme ceema) (puc 14).
Kaxk n3BecTHO, CKOPOCTh BOJIHBI B IPABUTALMOHHOM I10JI€ CO-
crasisieT 300 000 KuI0METPOB B CEKYHIY. DTO TO, YTO YUEHBIE OILIU-
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00YHO Ha3bIBAIOT CKOPOCTBHIO CBETA U KOTOpAas SIBJISIETCS MOCTOSH-
HOM. CKOPOCTh pacpOCTpaHEHUs BOJIHBI B TPAaBUTALIMOHHOM I10JIE,
BEJIMYMHA JICUCTBUTENBHO IIOYTH ITOCTOSIHHAs WM ONpeaessercs
TOJIBKO €r0 CBOMCTBAMH.

A Tak Kak MaTepualibHble Teja MOTYT B3aUMOJECHCTBYIOT
TOJBKO C MOMOILBIO MOJIEH, TO CKOPOCTh BOJIHBI - 3TO U €CTh CKO-
POCTb B3aMMOJAECHCTBHUS.

Cawma >xe yacTHuIla MOXKET ABUTAThCS B TPABUTAIIMOHHOM I10JI€
C KaKOW YTrOJIHO CKOPOCTBIO, XOTh MUJIJIMOH KHJIOMETPOB B CEKYHY.

JlBurasice B crienuuaeckoit cpene, KOTOPYI MPEICTaBIIseT
co00¥ TpaBUTAIIMOHHOE TI0JIe, 00Pa30BAHHOE AJIECKTPUUECKUMH T10-
JISIMU TIPOTUBOTIOJIOXKHBIX 3HAKOB, YacTHIIa BO30YKJAeT B HUX CHUH-
XPOHHBIC TPOTUBO(A3HBIC BOJIHEI CKaTHSA. TO €CTh, €CIM B KaKOM-
TO TOYKE MOJOKUTEIBLHOTO 3JEKTPUUYECKOTO TOJIs Y BOJIHBI CHKATHE
(rop0), TO B TOi1 k€ TOUKE OTPULIATEIBLHOTO MOJIS, HMEIOIIETO MPOo-
TUBOIIOJIO’KHBIE CBOMCTBA, OYyJeT pa3pekeHue (BIaauHa).

Jpyrumu cioBamu, BOJIHBI B 2PAGUMAUUOHHOM HOJIE — ITO
nonepeunwle BOJIHBI HA TPAHUILIE IBYX Cpel (3JIEKTPUUECKUX MOJIEH)
C PA3IMYAOIIMMUCS TPOTUBOIIOIOKHBIMU CBOMCTBAMH.

OTO U €CTh T€ CaMbl€ 2PAGUMAUUOHHbIE BOIHbI, KOTOPBIE B
¢usnke OmMMUOOYHO HA3BIBAIOTCA IAeKmpomazHumusimu. Jla un
OOBIYHBIC 3BYKOBBIC BOJHBI U BOJTHBI HA TTIOBEPXHOCTH BOJBI TaK ke
MMEIOT TPaBUTALUOHHYIO IPUPOTY.

[pumeuanne! Bakyym, mak jce Kax u Igpup, no npeocmagnenuio
¢usuxos, cpeoa 00HopooHas, a 603HUKHOBEHUE NONEPEUHBIX 60JIH 6 00~
HOPOOHOIL cpede Heso3modcHo. Ho ¢ zpasumauuonnom none, oopazo-
BAHHOM B10)CEHHBIMU OPY2 8 OPY2a INEKMPUUECKUMU NOJIAMU, ZPAHUUA
MexHcOy HUMU CYUWjecmeyem, NpaAKmuyecku, 6 1000l mouyke Imoz20
noa.

J11st TOTO, YTOOBI MPUITH K BEIBOLY 00 JICKTPUYECKOUN TPUPOIE
rpaBUTALMU, JOCTATOYHO 3JIEMEHTApPHOIO CPABHEHHS OCHOBHBIX
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dbopmyn 3akona Kynona u 3akoHa "BcemupHOro" taroreHusi Horo-
ToHA. Tak Kak 3TH 3aKOHBI IPAKTUYECKH OIMHUCHIBAIOT OJIHO U TO K€
B3aMMOJICICTBHE, TO MOJIYYaeTCsl, YTO 3TO OJUH M TOT K€ 3aKOH,

~n

"OTKPBITHINA" HEOAHOKPATHO.

bonee Toro, 3akoH »TOT, IO-
BI/I,Z[I/IMOMy, BBIBCJICH YHUCTO I'€COMCECT-
pUYECKH, TaK KaK B 00IEeM BUIEC OH
OIIMCBLIBACT 3aBHCUMOCTL HJI0WLAOU

CEYCHMS JTIOOOTO TEJIIECHOTO yTIJia, OT
pacCTOsTHUS CEKYIIeH TIIOCKOCTH 10
Puc.2 €ro BEPIITNHBI.

A Tak Kak MaTepHaJIbHbBIE Tela

o0agaroT 00bEMOM, TO YBEIHUEHHE €ro pajnyca B 2 pa3a, IpUBO-
TUT K YBEIMYCHHUIO 00BEMA 3TOTO TEJIa U COOTBETCTBEHHO, KOJTUYE-
CTBa €ro BEILIeCTBa, B § pas.

A, cTieoBaTeNbHO, U €T0 CUJIBI MPUTSKEHHSI TAK K€ YBEITUH-
BalOTCA B 8§ pa3 WM MPOMOPIMOHAIBHO KyOy paamyca, a He KBa-
paty, kak ommb6o4yHo cuntaau Hetoton u Kysos.

Pacnpenenenne moTeHUMANOB T'PaBUTALMOHHOIO TMOJS JIIO-
00ro MaTepuaIbHOTO OOBEKTA — IUIAHETHI WK 3BE3/Ibl rpaduuecKu
MIPEICTABICHO PUCYHKOM (pHc.2). 'paBUTAIMOHHBIC CHUJTBI TIPUTSI-
JKEHUS YBEIIMYUBAIOTCS TMPOMOPIHMOHATBHO KpOy PACCTOSHUS OT
[[EHTpA MJIAHETHI ¥ IOCTUTAI0T MAaKCUMAaIbHOTO 3HAUEHUS Ha e€ 1mo-
BEPXHOCTH. JTa 3aBUCUMOCTh OIHCHIBACTCS BHIPAKEHUEM:

Fm=kR3, 20¢

k — ycnoeuwiii koagpgpuyuenm nponopyuonansnocmu,
HeobXx00uMblll OJisl CO2NACOBAHUS PA3TIUYUHBIX eOUHUY UBMEPEHUS, OC-
HOBAHHBIX HA CIYYAUHBIX 8ETUYUHAX.

R — paouyc macomerowezco mena (36e30v1, nianemat).
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COOTBETCTBEHHO, IO MEpe yIaJeHUs OT MOBEPXHOCTH Mare-
PHAIBHOTO TEJIa, CHUJIa €r0 I'PABUTALIMOHHOIO IPUTSKECHUS YMEHB-
LIAETCA 110 TOMY K€ 3aKOHY U dTa 3aBUCUMOCTb OIMCHIBAETCS ClIe-
JIYIOILAM BBIPAKECHUEM:

F=Fuw/(r-R)?

[pumeuanne! Umenno usz-3a Kyouueckoii 3asucumocmu Kasen-
Oouwi ne cmoz ooHapyycums cunvl npumsaxcenus 150-mu kunozpammo-
6bIX 0018AHOK U UCNOAb308AT (hopmyny Kynona onsa anekmpuyeckux 3a-
PA006. H umenno noImomy amepukanybl He CMO2IU NPEEPAMUMb COUl
"NEAR'' 6 uckyccmeennwlit cnymnuk acmepouoa 3poc. Tax sce, Kak He
npowién smom "'ghokyc'’ ¢ anouckum 3ondom "XAABYC'" na acmepo-
uoe Hmokaea.)

A Tak Kak CUJIbI IPUTSKEHUS, IEUCTBYIOIIKE B IIEHTPE MaTe-
pHUANBbHOTO 00BEKTA, B3AUMHO MTPOTUBOMOJIOKHBI U YPAaBHOBEILIEHBI,
TO CWJia TPaBUTALMH, a CJIENOBATEIbHO U JAaBJICHUE B HEM IIPAKTH-
YECKHU PaBHBI HYIIIO.

[ToaTomy mro0ast yacTHIa, OKa3aBIIAsCSA B CAMOM IIEHTPE 00b-
eKTa Oy/JeT HaXOJUTCSI B HEBECOMOCTH U ITPH HE3HAYUTEIILHOM CMe-
HIeHUH €€ B KaKyr0-TMOO CTOPOHY, PABHOBECHE CHJI HAPYIIUTCS U
YaCcTHIIA IEPEMECTUTCS B Ty CTOPOHY, I'JIe IIOBEPXHOCTH OIMKE.

UYro B uTOre NPUBEAET K TOMY, YTO B LIEHTPE MAaTEPUATIBLHOIO
Tena oOpasyercs mycTora. Bot mostomy mo0bie KOCMUUYECKHE 00h-
€KTbl, aTOMBI 1 3JIEMEHTAPHBIE YACTHULIBL, ITO HycCmomevie 00pa3o-
eéanus.

OTa MyCTOTENOCTh, KakK 'TpaBUTAIlMOHHAs CKopiayna'"
MpyuJaeT aToMaM M 4YacTULaM, a TaK K€ 3Be3JaM M IUIAHETaM
BBICOKYIO MPOYHOCTh M CTAOWIBHOCTh. 3€MIIs, HAPUMEpP — 3TO
MYCTOTENBIN IIap C TOJIUHON CKOPIYITBI IPUMEPHO, OKOJIO 2 THICSY
KAJIOMETPOB, C BHYTpEHHEH armocepoil MpUMEpHO TaKoW xKe
TOJIIIMHBI U BAKYyMOM B CaMOM IIeHTpe (puc.25).

['paBuTaniMOHHOE MOJIE, 0OOPa30BAaHHOE OJMHAKOBBIMU JJIEK-
TPUYECKUMH IOJISAMU Pa3HBIX 3HAKOB, TEOPETUUECKU, YUEHMPAIbHO
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CUMMEMPUYHO U €r0 BEIUYMHA 3aBUCHUT TOJBKO OT (PM3UYECKUX
Pa3MepoB 3TOr0 MaTEPUAIIBHOTO TEIIA.

Jliist Toro 4yTOOB! ABUraThCs JaJibllle HAM HEOOXOAUMO Ha He-
KOTOpOE BpeMsl BEpHYThCS K cTpoeHHIo aroMa. Kak Obu1o ckazaHO
BBIIIIE TUTAaHETapHas Mozenb Pesepdopaa u kBanTtoBas moaeins bopa,
10 CYTH TIPEACTaBISAIOIINE COOON 3JIEMEHTapHble BEYHBIC JIBUTA-
TEJIH, Ui Hallled TEOPUU COBEPILICHHO HEIPUEMIIEMBI.

A BOT aTombl 1o Mojaenu TomcoHa, Hanboliee MOJTHO OTBE-

YaloT PEAIbHOCTH, TaK KaK OHHU CO-

CTOST U3 OJUHAKOBOI'0 KOJIHMYECTBA
oo, AJIEMEHTAPHBIX YaCTHI] C MPOTHUBO-
o MOJIOKHBIM 3apSiZIOM, CIIEMEHTHUPO-

ATl 1T

POT O

BaHHBIX MOIOHBIMH CHJIaMHU B3aUM-
MEXAHMIM NPO3PAYHOCTH

HOr'0 TIPUTAKCHUA. Nmenno 1o-

Puc 3.
3TOMy aATOMBI OYCHb CTa6I/IJII>HbI, HO

IIpu 5TOM CBOUMH I'PaBUTALIUOHHBIMU IMOJISIMA OHU MOTYT 3aXBaThbI-
BaTb Pa3JIMYHBIC CBOGOI[HBIG 9JICMCHTApPHLBIC U CY63HGMCHTapHBIe
YaCTHUIIBI M yJICPKUBATh UX HAa CBOCH MOBEPXHOCTH, TaK ke KaK Iuia-
HETHI YICP)KUBAIOT HA CBOCH IMOBEPXHOCTH PA3JIMYHBIC TPEIMETHI 1
atMocdepy (puc.3). DTOT PUCYHOK TaK e HILIIOCTPUPYET MeXa-
HU3M MPO3PAYHOCTH WU TPOITYCKaHHS KaAKOTO-JIN00 M3ITydeHUSI.

VY artoma, ynep:KHMBAKOIIEro Ha cebe YacTHUIbl MPEeHMYIIe-
CTBEHHO KaKOro-JI100 OJTHOTO 3apsija, TPaBUTAI[MOHHOE TOJIe, OKPY-
JKaroliee ero, y:ke OyJeT He COBCEM CUMMETPHYHBIM.

OHO OyJeT COCTOATh W3 ANEKTPUUYECKUX TOJICH, HECKOIBKO
pa3IMYaroInXCcs 10 BEIWYHHE U PAINyCy JACHCTBUS, YTO MPUBEAET
K HEKOTOPOMY OCJTa0JICHUIO IPUTSKEHHUSI aTOMOB JIPYT K IPYTY. DTy
pPa3HOCTh BEJIIMYHMH AJICKTPHUUECKUX IOJICH, MBI U HA30BEM acum-
Mempuell 2pasumayuoHHo2o0 noas. Eciv Ha MOBEPXHOCTH aToMa
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npeo0Iagar0T YaCTHUIII C TIOJIOKUTEIBHBIM 3apsIOM, TO ACUMMeENt-
pusa ero rPaBUTAIMOHHOTO TMOJs OyJeT mojokutenbHor. Mmu ot-
pHULIaTeTLHOM, €ClIi Ha000POT.

Jlpysumu cnoeamu, acummempus 2pagumayuoHHo20 noJiA
amoma, Mo €20 6HeUItHUI U30bIMOYHBLIL IJIEKMPUUECKUIL 3aPA0.

Bce BemecTBa B IpUpoAE COCTOALIME U3 ATOMOB U MOJIEKYI,
BCEerja UMEIOT HeOONbIINe M30BITOYHBIC SICKTPUUYECKUE 3apsiibl
(acummempuio), 3aBUcCSIINE OT H30BITOYHOTO 3apsiia CPEJIbl, KOTO-
PBIMU ONIPEAENSAIOTCS UX acpecamuvle COCHMOAHUA U 63AUMOOell-
cmeus opyz ¢ Opy2om.

[pumeuanue! DremenmapHsvle Yacmuybl MAK Hce UMEION ACUM-
Mempuio ZpasumayuoOnHbIX RnoAell, 00yCl061eHHYI0 RPUTURUIUMU K
HUM CYOINEeMEHMAPHLIMU YaACUUaAMU. AcCuMMempus ZpasumayuoH-
HbIX RO YACMUY, AMOMO8 U OPYZUX MAMEPUATLHBIX 00bEKM 08, 00)-
C/10671€HA C6OTICMEAMU MaAmepul, KOmopble hopmupyrom chepuueckyio
MempUKY 6Ce1eHHOI.

HUmenno onazooapsa cghepuueckoii mempuke, mamepus 6cejeH-
HOll He cobpanacek 6 00UH OONBLUWION KOM, a4 00pazyem rjiemMeHmapHble
Yacmuybl, amomwl, 36¢30bl U NIAHEMDbl, UMeEIOuUe ACUMMEMPUUHbLE
zpasumayuonnsle noas. B eexnuoosoii mempurke r6on10uyun ecenennoi
Obliia Obl HEGO3MOIHCHA.

AcuMMeTpuel rpaBUTAIIMOHHBIX MOJIEH aTOMOB MJIM MOJIEKYIT
BEIIECTBA OMPEAEIAETCA U BEC 3TOTO BEIIECTBA B TPABUTAIIMOHHOM
noJie 3eMJIA WK IpyruX kKocMudeckux tei. [Ipeobmaganue orpuria-
TETLHON aCUMMETPHUH TPAaBUTAIMOHHBIX MOJIEH KOCMHUYECKUX 00B-
€KTOB M aTOMOB B TOM 00JIACTH BCEJICHHOW, B KOTOPOW HAXOIUTCS
HAIIe TaJJaKTUKA, OOBSICHICTCS] HEM3MEHHOCTHIO 3aKOHOB MTPHPOJIBI
JUTSI TIOOBIX MacIITaboB CYIECTBOBAHUS MaTEPHUH.

Tak Kak B IIeIOM BO BCEJICHHON HE MOXET OBITh Pa3HOTO KO-
JIMYECTBA TPOTUBOIIOJI0KHBIX 3apPsI0B, TO 3TO 3HAUYMT, YTO B HEM TaK
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K€ CYIIECTBYIOT 00JIaCTH, COCTOSIIIINE U3 MaTEPUH, UMEIOIIEH MOJI0-
JKUTEIbHYI0 aCUMMETPHIO IPABUTALMOHHBIX MOJIEH, KOTOPHIE HUKO-
raa He OyAyT AOCTYIHBI JIJIsl OPraHOB HAILIErO 3pEHUSI.

OTO U ecTh Ta caMas TEMHas MaTepus, KOTOPYIO IbITAIOTCA
HaWTH y4YE€HbIE. | alaKTUKK, 3BE€3/Ibl U IUIAHETHI, COCTOSALIME U3 Ma-
TEPUU C IOJIOKUTEIBHOU aCUMMETpPUEH I'PAaBUTALMOHHBIX I10JIEH
aTOMOB, Mbl HUKOI'/Ia HE CMOXEM YBUJETh, IOTOMY UTO YAaCTHILIBI C
IIOJIOKUTENBHBIM 3apsI0M, U3JIydaeMble 3BE3aMU COCTOSIILIUMU U3
TEMHOW MAaTE€pUH, YMEHBIIAIOT U Ja)Xe UHBEPTUPYIOT Pa3HOCTH I10-
TEHI[MAJIOB B MOJIEKYJIaX POJIOIKHA, KOTOPHIM MbI O0sI3aHBI 3pe-
HUEM.

VYBUAETh UX MOYKHO JIMIIb Ha (POHE YEeTO-TO CBETIIOTO. ITO, TIO
CYTH, CaMbIil HACTOSIINN MapaUIeIbHBIN MUD, C Pa3yMHBIMH 00WTAa-
TEJIIMU KOTOPOTO MBI HUKOT'/Ia HE CMOKEM BCTPETHUTCS M OOIIATHCS
HEIOCPEICTBEHHO.

Jlaxxe HeOOIBIION KYCOK BEIIECTBA, COCTOSAIINHI U3 MaTEpUU C
HOJIOKHUTEIBHON acuMMeTpueil, OyJeT BeCuTh Ha 3emile HECKOIBKO
TOHH, IO3TOMY HU O KaKOM MOCEIIEHNH ITOr0 MMapauIeIbHOIO MUpa
HE IPUXOJUTCS JaXKe U MEUTaTh.

EAMHCTBEHHBIM IPEICTaBUTENIEM TEMHOM MAaTEpUH B HAILIEM
MUpE SABJISAETCSA MPOTOH. JTO TAKas ke YACTULA, KAK U JIEKTPOH, HO
oOnajaromas IMOJIOKUTEIFHOW aCUMMETpPHEe TpaBUTAIMOHHOTO
noJisi. I “MeHHO M3-3a MOJI0KUTEIbHON aCUMMETPUN I'PAaBUTALIMOH-
HOTO 11oJ1s1, IpoToH Becut B 1800 pa3 Tspkenee 3JIeKTpoHa.

KcraTn, 3aragka TyHI'yCCKOTO METEOPUTA MOXKET OBITH 00BsIC-
HEHA TeM, YTO METEOPUT COCTOST U3 ITOM caMOil TEMHOW MAaTEPHUH C
MOJIOKUTEIBHON aCUMMETPUEH TPaBUTAIMOHHBIX IOJEH aTOMOB.
HeGonpioit Kycok TeMHOM MaTepuu Bpe3ajics B 3eMITI0, MOBAJIUB
yAApHOU BOJTHOM Ta&XHbIE JEPEBbSI.

PacceimaTbest OH HE MOT Tak Kak, 00/amas MOJIOKUTEILHON
acuMMeTpuel, Hao0opoT Bcocall B ceOs 4acTh BBIJCIAIOIMIUXCS B
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BO3AYIIHOW yIapHOW BOJIHE, SJICKTPOHOB. A 3HAYHUT UCKATh HYKHO
HEOOJIBIITYIO "IBIPKY" B 3€MHOM KOpE.

Jnst 3TOro HYKHO HCIIOJNB30BAaTh TPAaBUMETPhI, TAK KAaK B
TOYKE MAJCHHUS METEOPHUTA CUJIbl TPABUTALIMOHHOIO MPUTSHKEHUS
JOJIKHBI OBITh HECKOJILKO YBEITUYCHBI.

OOuienne ¢ oOUTATENSIMU 3TOTO TEMHOTO MHpa BO3MOXKHO
TOJIbKO MOCPEACTBOM PaJMOCBA3H, IOTOMY YTO YACTHULIbI HU3TyUYEH-
HbIC 3BE37aMU C IOJIOKUTEIIBHON aCUMMETpUEH IPaBUTAL[MOHHOTO
MIOJISI, COMPOBOXKIAKOTCS AHAJIOTUYHBIMU T'PABUTALIMOHHBIMU (3M.)
BOJIHAMU, YTO U YACTHILIBI C OTPULATEIBbHON ACUMMETPHEN.

VYBuneTe 3B€37bl, COCTOSAIIME U3 TEMHOW MATEPUU MOMKHO
JUIIb B paguo/vana3oHe, €CId MPHUBECTH TPaBUTALIMOHHBIA (QOH
WJIM TaK Ha3bIBa€MOE PEIMKTOBOE M3JIy4eHHE K cepoMy 1BeTy. To-
rJa 3BE31bl COCTOSLIME U3 CBETIION MaTepuu (MATEpUU C OTpHUILIA-
TETHHOU acCUMMeTpHei) OyayT BUIHBI KaK Oellble MATHA, & COCTOS-
M€ U3 TEMHOU — KaK YEPHBIE.

C 37011 TOUKH 3p€eHUs, TaK Ha3bIBAEMbIE MTyJIbCapbl — 3TO ABOM-
HbIE 3B€3/1bl, BPAILAIOIIMECS BOKPYT JAPYT Apyra 1 OHa U3 KOTOPBIX
MMEET MOJIOKUTENIBHYIO, a Ipyras — OTPULATEIbHYI0 aCUMMETPHIO
rpaBUTAUMOHHBIX ToJyiel. IIpuueM Hama miaHera AOKHA Haxo-
JUTCS B IJTIOCKOCTHU BPAICHUS 3THX 3BE3/I.

1) Amomor meépovix eeuwsecme umerwom oueHv HeOOTLULYIO
acummempuro 2pagumMauUoOHHBIX noaeil (u3dbImounslll 3apso
OYeHb MAl), NOIMOMY OHU npumsazueaomcsa O0pyz K Opyzy
HACMONILKO CUIbHO, YMO 014 MO20 YMO 0bl UX COGUHYMb OMHO-
cumenvHo Opyz Opy2a uiu Omopeamsv, HYHCHO NPULONHCUMDb 3HA-
yumenvHvle YCUIUAL.

W yem MeHbIIE ACUMMETPUS TPABUTALIMOHHBIX I1OJIEN aTOMOB
BEILIECTBA, TeM OHO TBEpkKe. Camasi BbICOKas TBEPAOCTh U MPOU-
HOCTb MOXET OBITh TOJBKO NPHU HYJICBOW aCHMMETPUU WU abCo-
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JIOTHOW CUMMETPHH I'PaBUTALIMOHHBIX I10JIEH aTOMOB BEIIECTBa, KO-
TOpasi B CHJIy CPeprUyYECKO METPUKU BCEIEHHOM, MPAKTUYECKH TaK
K€ HEBO3MOXKHA, KaK HEBO3MOXKHO CYIIIECTBOBaHHE abCOJIIOTHOTO
HYJISl B CTAaHIaPTHON MOJIENH.

DT0 OOBSACHSAETCS TEM, YTO HEBO3MOXKHO YIIOKUTH OJJUHAKO-
BOE KOJIMYECTBO C(hepUuecKUX YacTHUIl, IMEIOIIUX MPOTUBOMOIONK-

= Hone HBIE 3apsilibl, B ChepHuecKuil 00beM

- O TONCTIRME TNOA
G T O

oo N apeia atoma. Tak WM WHA4Ye UX KOJIMYe-
AN CTBO OyZET HECKOIBKO Pa3IHuaThCs.

'- . ) (| ‘ \ U 10Ka3aTensCTBOM 3TOTO SIBIISETCS
Yl e | o (aKT, YTO OTHOIIEHWE IJTHHEI
mav ani OKPY)XHOCTH K JHMAMETPy — 6ecKo-

WCRAKACH s

Puc.4 HeuHas 1po0b. To ects uncino Hu.

TBEpable Tena MOYTH HECKU-
MaeMBI, TaK KaK W3-3a HEOOJBIIONH aCHMMETPHH 3a30pbI MEXKIY aTo-
MaMU MHHHMaIIbHBI. HekoTopoe ckaTtue BemecTBa BOZMOXKHO U3-3a
ATHX HEOOJBIITNX 3a30POB MEXKTy aTOMaMH, a TAKXKe U3-3a COJIepIKa-
IIMXCSI B HEM aTOMOB T'a30B, UMEIOIINX 3HAYUTEIHHYIO aCHMMETPHIO
(pucd).

Paznom TBEpmOrO TENma MPOXOAMT MO 00JACTAM C OOJIBIIUM
COJIEpKaHUEM DPACTBOPECHHBIX B HEM Pa3JIMYHBIX MPHUMECEH W TIO-
BEPXHOCTh pa3joMa H3-3a OONBIINX CHJI MPUTSKCHHSI MTCHOBEHHO
obnerisieTcst MOJIeKyJlaMy Bo3ayxa. M eciu cloKuTh pa3ioMaHHbBIE
4acTH BMECTE, TO U3-3a MPOCIONKH MOJICKYJ BO3/IyXa IEJIOr0 KycKa
MOJTYYUTh YK€ HE YAACTCS.

[Tpu0XKKB 0OYeHBb OOJIBIIOE TABJICHHE K KYCKaM MOYKHO BbIJIa-
BUTH OOJBIIMHCTBO MOJIEKYJI BO3JyXa U3 Pa3joMa M KYyCKH, HEIO-
CPEICTBEHHO CONMPHUKOCHYBIIKCH, COSAUHATCA. JTO, TaK Ha3bIBae-
Masi, CBapKa JaBJICHUEM, KOTOpas CHJIBHO 00JIer4aeTcsl B BaKyyMe.
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HIMeHHO 13-3a TOT0, YTO B BaKyyMe€ CBapHIIMCh IIAPHUPBI JIFOKA KOC-
MHUYECKOTo KopalJsi, MPH BBIXOJE B OTKPBITHIM KOCMOC 4YyTh OBLIO
He Morud KocMoHaBT JIeOHOB.

2) Amombl HcuOKocmell umerom HecKo1bKo OONbULYI0 ACUM-
Mempuio, yem amomovl meépovixX mes, U Pacnoiazaiomcsa ¢ He-
CKONIbKO 00nbUUMU 3A30PaMu, ROIMOMY UMEIOM 603MOHCHOCHLb
J1€2KO CKOJIb3UMb OMHOCUMENbHO OpY2 Opy2a.

D70 TETKOCTHIO CKOJIBKEHUS 00YCIIaBIMBAETCsl CBOMCTBO Te-
KYYECTH KUIKOCTEN U OTCYTCTBHE B HUX TpeHMs. B cuiy Toro, 4to
3a30pbl MEX1y aTOMAMH TOXE JTOCTATOYHO MAJIbl, JKUJIKOCTH TOXKE
MPaKTUYECKH HeC)KMMaeMbl. He3HauuTenbHOE CKaThe KUIKOCTEU
TaK K€ BO3MOXHO JIMIIb U3-32 PACTBOPEHHBIX B HEW MOJIEKYJI I'a30B.

AcUMMeETpUsI TPAaBUTALIMOHHBIX TOJIEW aTOMOB Pa3JIMYHBIX
JKUJIKOCTEN TaK € MOXKET OYEHb CHJIBHO pa3jinyarbcs. BemecTsa
CO CPaBHUTENILHO HEOOIBIION Pa3HOCTBIO ACUMMETPHIA JIETKO BCTY-
NaroT B "XUMHUYECKUE" PEAKIUU JPYT C IPYIOM M JETKO CMEIMBa-
I0TCS, a C OOJIBIION Pa3HOCTHIO, HAOOOPOT PACCIANBAIOTCS.

Pa3HoCTh MOTEHUIMANIOB, BO3HUKAIOLIAs B PE3YJIbTATE KOH-
TaKTa MEXJY KUIKOCTbIO M TBEPABIM TEJIOM, 0OYCIOBICHHAs pa3-
HOCTBIO aCUMMETPHUM TPaBUTALMOHHBIX MOJIEH X aTOMOB, IO3BO-
JA€T CO3[aBaTh '"XMMHYECKHE" MCTOYHHUKU AJIEKTPUYECKOTO TOKA.
[Tpuuém, yem Gostbliie pa3HOCTh ACUMMETPHIA, TeM Oosiee 3¢ HeKTuB-
HBIC UCTOYHUKHU TOKA TMONydaroTcs. Tak uTo Jmro0ble, Tak Ha3bIBae-
MBIE XUMUYECKUE PEAKIIMU UMEIOT (PU3UUYECKHEe MEXaHU3MBI B3au-
MOJEHCTBUU.

AcuMMeTpHEl TPaBUTALIMOHHBIX MOJIEH TaK K€ JIEMEHTapHO
0OBSCHSIETCS paCTBOPUMOCTH BEIECTB[IJ1.9].

KunkocTs, uMmeroas ropaszio OONbIIYI0 aCUMMETPHUIO Tpa-
BUTALIMOHHBIX IOJEH aTOMOB, OTAAET 3apsiAbl aToMaM TBEPAOIO
TeJa, yBEJIMYMBAsl UX acCUMMETpuIo. [Ipu 3TOM CHUIIBI IPUTSHKEHUS

24



Beonroyust MATEPHH

MEXJly aTOMaMHu TBEPAOTO Tejla YMEHBUIAIOTCS U OHO JIerye pacra-
JIaeTCsl Ha OTHIEJIbHBIE aTOMBI (pacTBopseTcs). M yeM Bhillie Temrie-
parypa (acCuMMeETpHsi) KUIKOCTH, TEM JIETYe PAcCTBOPSIETCA B HEM
TBEPOE TEIIO.

C razamu Bce MPOUCXOTUT Ha000poT. ["a3bl, UMeroNIHe ro-
pazao OOoJNBIIYyI0 aCHMMETPHUIO T'PABUTALMOHHBIX IOJEH aTOMOB,
YeM KHUAKOCTH, JIETYE PACTBOPSAIOTCS B XOJIOJHOM BOJE, TaK Kak
aTOMBI Ta30B CaMM OTAAIOT 3aps/ibl aTOMaM BOJIbI, YMEHbINAs pa3-
HOCTb aCUMMETPUH, YTO IPUBOJUT K YBEIUUEHUIO CHJT IPUTSKEHUS
MeXly aTOMaMH T'a3a U )KUIKOCTH. W pu HarpeBaHUU KUIKOCTH €€
acCUMMETpHsl, KaK U aCHMMETpPHUsI Ta3a YMEHbILAETCS U PacTBOPEH-
HBIC Ta3bl HAYMHAIOT OYPHO BBIICIATHCS B aTMOCheEpy.

3) Amomuvt 2az306 umerom 008071bHO 3HAUUMELHYIO ACUM-
Mempuio 2pasumayuOHHbIX Noaell (3HAYUMeNbHbIL U30LIMOUHBIL
3aps0), 6 pe3ynvmame KOMOPOU MexyucOy HUMU Hnpeodradarom
CUIbl OMMAIKUGAHUS.

OTH CUJIBI OTTAIKUBAHHS MEKIY aTOMaMH Ta3a 3aCTaBJISIOT
ra3pl 6€CKOHEYHO pacuupATbesa. Ho mpu BHeUIHEM JaBJIE€HUN Ta3bl
JIETKO C)KUMAIOTCS M KOTJIa MEX 1y aTOMaMHU ra3a Io4TH He 0CTaETCs
MOJIEBBIX MTPOMEXKYTKOB, T'a3 MPEBPAILIACTCS B HCUOKOCHLb.

"Camockarue" ra3a B CIEACTBUH, SKOOBI, TPABUTAIIMOHHOTO
NPUTSKEHUSI aTOMOB JIPYT K APYTY, SIBISETCS MOJHEHUIIEH YyIblo,
KOTOPYIO HECYT JIFOJIA ¢ YOOTUMHU OOBIBATEIILCKUMHU TPEICTABIICHHU-
SMU O TIpupoJie rpaBuTanuu. [lanenne matepun camoii Ha ce0si, Ko-
TOpOE TPEACTABIAET COOOH, TaKk HA3bIBAEMBI T'PABUTALMOHHBIN
KOJUJIAITC, IO CYTH, PAaBHOCUIILHO TIOJHSATHUIO CaMOTO ce0s1 3a BOJIOCHI.

Yem Oomplie acUMMETpUsI TPABUTALMOHHBIX TOJIEH aTOMOB
ra3a, TeM MEHbIIIE I'a3 BECUT B M10JI€ TATOTEHUS 3eMJIU. ATOMBI U MO-
JIEKYJIbl BOAOPOJa, HanpuMep, 00J1a/1at0T 04eHb OOJIBIION aCUMMET-
pueii, ci1abo NPUTATUBAIOTCS 3eMiIed W IO3TOMY BCTpEYACTCS
TOJILKO HA OYCHB OOJIBIIUX BBHICOTAX.
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Yem Oosbllle aCUMMETpPHs I'PaBUTALMOHHBIX MOJIEH aTOMOB
ra3a, TeM MEHbIIIE r'a3 BECUT B I10JI€ TSATOTEHUS 3eMIIH. ATOMBI U MO-
JeKyJbl BOAOPO/A, HApUMEP, UMEIOT OY€Hb OOJBIIYI0O aCUMMET-
PHIO M BCTPEYArOTCs TOJIBKO HAa OYEHb OOJIBIINX BBICOTAX.

Kak 6put0 mokaszaHo Belmie (puc.2), rpaBUTAIIMOHHBIC CHIIBI
TATOTEHUS OYEHb OBICTPO YOBI-

BaIlOT € YBCIIMYCHUCM PACCTOSAHUA
OT TATOTCHIOIIMUX TCJI, IO3TOMY
cunbl  nputsbkeHus ConmHua u
3emiu Ha pacctostHuu 150 Musu-
OHOB KHJIOMETPOB, HACTOJILKO HHU-
YTOXHBI, YTO 3eMJs, BO Bpems

TPARATAHOHHOE
e

Puc.5 ..
IBUXKEHHS, OCTaércs Ha opoure

TOJILKO OJIaro/iapsi 60IHOBOMY 63AUMOOCICMEUIO C TPABUTAIIUOH-
HbIM 110J71eM CoJTHIIA.

s Toro 4to OBl MOHATH MPHUPOAY BOJHOBBIX B3aUMOJCH-
CTBHI, JOCTaTOUYHO paccMOTpeTh "3 (deKkT", TaKk Ha3bIBAEMOT0, 2pa-
SUMAYUOHHO20 TUH3UPOBanus (PUC.S).

OH 3aKiI04aeTcss B TOM, YTO YacTHUIIA, MPOJIETAIOIIAs MUMO
TATOTEIONIETO O0BEKTA, B pe3yJIbTAaTe BOJHOBOT'O B3aUMOICHCTBUS C
€ro rpaBUTAIMOHHBIM TIOJIEM, U3MEHSET CBOIO TPACKTOPHUIO B CTO-

. POHY 3TOr0 OOBEKTa, CO3/1aBas HII-

TO3UI0  MPUTsDKeHUs.  [1og00HBIM

"spdexkTom” O0OBSACHSAETCS U JHU-
(bpakuys 4YacTUIl Ha Y3KHX IIENSIX.

. OOBbsCHAETCd 3TO TEM, YTO

Puc.6 BOJIHA, CONPOBOXKIAMONIAs YACTHUILY,

CO CTOPOHBI 0OJIbLICH HANPSKEHHOCTHU MOJISL UCIIBITHIBAET OOJbIIee
CONPOTHUBIIEHUE, YEM C TIPOTUBOIIOIOKHOM, YTO U CO3AAET OTKIIOHS-
IOLUI MOMEHT, U3MEHSIOLUIN TPAeKTOPUIO YAaCTHUILbI B CTOPOHY TH-
roreromero oobekTa. Y 4em BbIIIe CKOPOCTh YaCTHIl U YeM OJInxKe
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UX TPAeKTOpUs K TATOTEIOLIEMY Tely, TEM CHJIbHEEe OHM OTKJIOHS-
1otcs (puc.6). OgHako Oosbiye yu€HbIE 10 CHX MOpP HUKaK HE MO-
TyT TOHATH, KaKUM 00pa3oM CO3Mal0T MHTEP(PEpEeHIIMOHHYIO Kap-
TUHKY YaCTHUI[bl, IPOJIETAIONINE CKBO3b Y3KHE IIEIH.

WM 1 HeBIOMEK, UTO 4aCTULIA, TPOJIETAOLLAS YEPES CEPEAUHY
[IeNTH, HE OTKIIOHSIETCS, & YacTUIIA, IPOJICTAOIIAs PSAOM C Kpaem
[IeId, B pe3yabTaTe 3¢ (deKkTa rpaBUTAIIMOHHOTO IHH3UPOBAHHUSI, OT-

KJIOHSIETCS B CTOPOHY 3TOro Kpas. 1
comennmenyin | [JO9TOMY UM MPHIIJIOCH HU300pecTH
HEKHI XWUTPOYMHBIH, HO YyOOTHiA
OPUHLIAII  KOPITYCKYJISIPHO-BOJIHO-
BOTO [Jyaliu3Ma, 10 KOTOpOMY 4a-

CTUIIa MOXET MpeBpamarbcs, Io-

Puc.7

NOOHO JPKUHY M3 BOCTOYHOM CKa3KH,
TO B YacTHUIy, TO B BoJHY. [lo To¥ mpuynHe, YTO YaCTUIIBI, UMEIO-
e OOJBIIYI0 CKOPOCTh U BO30YKAAIOIIHNE 00iee KOPOTKHE BOTHBI
B IPaBUTAI[IOHHOM I10JI€ TJIAHETHI OTKJIOHAIOTCS CUJIbHEE, 3aKaTHOEe
He0O UMeeT KPacHOBAThI OTTEHOK (pPHC.7).

[TonoGHBIM k€ 3h(HEKTOM TpaBUTAIMOHHOTO JIMH3UPOBAHMS
00BSCHSICTCS TIPUTSHKEHUE MapajlieIbHBIX TOKOB, IPUTSKEHUE CY-
JIOB Ha TMapaJJIeNIbHBIX Kypcax, a TakKe€ YMEHBIICHHUE JaBJICHUS
KHUJIKOCTH WM ra3a Npu YBEIHMUECHUH CKOPOCTH JBMXKEHUS B Y3KOM
ceueHHH TPYyOBl, a TakKe aBTO(OKYCHPOBKa Jiyda jlazepa OOJIbIIOiM
MOITHOCTH.

AHaslornyHas cuTyanus HaOIro1aeTcs U PH JABWKEHUH I1a-
HeT 1o opbutam. [Ipu nBMKeHUU IO OpOUTE, TUTAHETHI BO30YXKIAl0T
BOJIHY B IPaBUTALIMOHHOM TOJI€ 3B€3/bl U PA3HOCTH CKOPOCTEH 3TOi
BOJIHBI, B 00J1aCTSIX C pa3IUYHON HANPSHKEHHOCTHIO MOJISA, U3MEHSET
TPAEKTOPHIO MJIAHETHl B CTOPOHY OOJIbIIEH MIOTHOCTH MOJIS, yAep-
xuBast e€ Ha opOuTe (puc.8), 1 OTHOBPEMEHHO MPUIAET IJIAHETE He-
KOTOPBIN Bpalaroluil MOMEHT.
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Cunsl nputskeHus JIyHbl, HarpuMep, Ha TAKOM PacCTOSIHUU
HACTOJIbKO HUYTOXHBI, UYTO HE TOJBKO HE MOTYT Ae(POpPMHUPOBATH
3eMHYI0 KOpY WJIM ylep:KaTb e€ Ha

oplis npan

,:‘7‘;"7“ opOuTe, KaK CYHTAIOT y4EHBIE, HO

:::::?:“' Nake HU B MaJICHILEl CTEIeHH, HE

- BJIIMSIOT HAa Hall Bec. Ecau cuiibl
- .‘} nputsbkenus JlyHbl Obliu OBl CrHO-
COOHBI TIOJHUMATh MUJUIMOHBI TOHH

BOJBI B OKEAHE, TO B3BECHUBIINCH HA

Puc.8

MPY’KUHHBIX BECax BO BpeMs IIpH-
JMBa ¥ OTJIMBA, Mbl Obl 3aMETHJIM CYILIECTBEHHYIO Pa3HUILY B Bece
HalIero Tena. ..

B peansHOCTH, ITpoucxoauT ciepymoiuee. IIpakruuecku He-
BecoMasi B nojie TaroreHust Comniia, 3emist BO30yKIaeT B HEM Ipa-
BUTAIIMOHHBIE BOJIHBI. Takue e BOJIHBI BO30YxaaeT u JlyHa B mose
TaroteHus 3emiu. M 3emis mpocTo MOKayMBaeTcsi Ha OpOUTE WH-
Tep(epeHIIMOHHBIMA TPaBUTALIMOHHBIMUA BOJIHAMH, B DPE3YJIbTaTe
YEero BOJA B OKEAaHaX pearupyer Ha 3TO pacKauMBaHUE, KaKk BOJA B
CTaKaHe MpHU Kauyke KopaoJs.

B nmpuHnumne tak ke 1moj BIWSHUEM IPaBUTALMOHHBIX BOJIH
JIOJKHBI TIEPEMEINATHCS U MPEAMETHl Ha MOBEpXHOCTH 3emiuu. U
TOJIBKO CHJIBI TPEHUS HE AAIOT UM TaKOM BO3MOXHOCTHU. A B KHJIKO-
CTSIX W ra3ax CHJI TPEHHUs HET. A MO3TOMY M aTMocdepa TOxe B He-
KOTOPOH CTENEHM MOJIBEPKEHA TAKUM KOJICOaHUSIM.

DTO IPEKPacHO COTJIACyeTCsl C HACTOSIIEH TeopueH, Tak Kak
IIPUIMBHBIE BOJHBI B Pa3HBIX OKEAHAX PA3JIUYHbI [10 BEJIMYHUHE U HE
COBIAJAIOT ¢ ABMXKeHUEM JIyHBI.

Cuutbl puTskeHuss CosHIIA HA TAKUX PACCTOSAHUAX A0 IUIA-
HET HACTOJbKO HHMYTOXHBI, YTO IUJIAHETHl B €r0 IOJIE TATOTEHUS
IIPAKTUYECKH HUYETO HE BECHAT.
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Beonroyust MATEPHH

Ho BonHBI, KOTOpBIE OHM BO30YXIAI0T MPHU JBUKEHUH IO Op-
O6utam B rpaBUTAllMOHHOM 1ojie CoHIIa, TaK WM WHAYe BIUSAIOT Ha
XapakTep JBUKEHHS COCETHUX TUIaHET U 3TO BhIpa)kaeTcs B HE3HA-
YUTENbHBIX KOJIEOAHUSIX UX CKOPOCTH M HaIlpaBlIEHHUS, KOTOpBIE
HA3BIBAIOTCS JIMOPAIIHSIMH.

CouHIIE TaK K€ pacKauyuBaeTCs IPABUTAIIMOHHBIMU BOJIHAMU
OT JIBMKCHUS TUIAHET U B €T0 KUKOH 000I09YKe MPOUCXOIAT aHATIO-
TUYHBIC IPUITHBHBIC SBJICHHUS.

OObIBaTENIbCKHE MPECTABICHUS MUPOBOTO HAYYHOTO CO00-
IIECTBA O MPHUPOJIE TPaBUTAIIUU, TIPUBEH K U300PETCHUIO aOCyp/-
HOT'O MOHSTHS TPABUTALIMOHHOTO KOJUIATca, KaK MaJeHus MaTepuu
camoii Ha ce0s, IO CYTH, YTBEP>KJAIOUIero BO3MOKHOCTb MOJHATHS
camoro ce0s 3a BOJIOCHI.

IIpaBaa 310 HE OYEHB-TO IIOMOIJIO YYEHBIM B [IO3HAHUU IIPH-
pPOIBI U OHU YK€ OoJiee cTa JIeT UIYT IPaBUTAIIMOHHBIC BOJHBI, HE
MO/03pEeBasi, YTO YEJIOBEUYECTBO YK€ JIABHO MOJIb3YETCS AITUMU Ipa-
BUTAI[MOHHBIMU BOJHAMH JJISI PaIUOCBSI3U. TONBKO HAa3bIBas UX HE
IPaBUTALMOHHBIMH, & 3JIEKTPOMarHUTHBIMH.

KoHncratupys BbllllecKa3aHHOE, YTOYHHUM OCHOBHBIE TeEp-
MUHBI.

"Mamepus, 3mo ece, umo cywiecmeyem He3aA6UCUMO OMm
Hawezo co3nanua''.

Marepusi, 3T0 6e3HayanbHast 1 OECKOHEUHas BCEJICHHASI.

"Mamepusa umeem uacmuunoe cmpoenue u moxcem Opo-
oumoca deckoneuno''.

Ona modicem OpodUmMcsL Ha amombl, Ha IAeMeHmapHble, Cyod1eMeH-
mapHble, ceepxcy63ﬂemeﬂmapﬂble uacmuybvl U maxk oanee 00 beckoneyHo-
cmu. A max Kax ceolcmea yacmuy 8cex yposHel abCoomHo 0OUHAKOBYL,
mo ux usydyenHue pas3iuvHnvblx KO]ZJZCIIZ()ean u ycKopumeyAix cmaHoeumcs
OecKoOHeUHbIM U C1e008amebHo beccmblclienHbiM. Yenosex npocmo 06p€-
kaem cebs Ha 6€CK0H€1{HyI0 nycmyro mpanty Cul u 6p€M€Hu.’
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Anexcandp BECEAOB

""Ocnosnble ceoiicmea mamepuu, 3apao, IHEP2UA U HENPO-
Huuaemocmso, "'

"3apsao, amo ceolicmeo mamepuu, odyciasniusarouiee
63aUMO0CUCMBUA MAMEPUATLHBIX 00BEKM 08 OpPY2 C OPY2OM.
3apsia mposIBISIETCS B BUJIE TIOJIS.

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

[Tose - moTeHIMAEHO, IOITOMY OTHCATh €T0 B pAMKaX €BKJIU-
JIOBOW T€OMETPUU MPUHIMITHAIIEHO HEBO3MOXKHO.

[Tome o6mamaeT CBOMCTBOM YIPYTOCTH, TOATOMY B HEM MOT'YT
BO3HUKATbh U PACIIPOCTPAHSTHCS YIPYTHU€ BOJIHBI CKATHUS.

""Boana, 3mo mexanuzm 3aumooeiicmeus Mexicoy mamepu-
anvHuiMu meanamu''.

"Inepzus, Imo ceoitcmeo mamepuu cosepuiams pavomy''.
A T03TOMY HHMKaKOW XUMHYECKOW, OMOIOTHYECKON M KaKoH-10o
JIpPYroi DHEPruu HE CYLIECTBYET.

""Henponuuaemocms, 3mo ceoiicmeo, ucKiiouarouiee 603-
MOMCHOCHb CYULECHBOBAHUA MAMEPUATbHBIX 00bEeKmMOo8 Opyz 6
opyze''.

CBOWMCTBOM HEMPOHHUIIAEMOCTH MaTEPHH OOBsICHACTCS €€ He-
C)KMMAaeMOCTh M TMpPOTSHKEHHOCTh. CKMMaeMoCTh BellecTBa 00y-
CJIOBJICHA JIUIIH YIIPYTOCTHIO SJIEKTPUUECKHUX MOJIEH, OKPYKAIOIINX
ATOMBI M3 KOTOPBIX 3TO BEIIECTBO COCTOUT.

"leusicenue, 3mo uzmenenue cOCmoAHUA mamepuu''.

JIBuKeHHEe — 9TO HE MPUYUHA, a CICJCTBUE CYIISCTBOBAHUS
MaTepuu, 00yCIOBIEHHOE €€ CBOMCTBAMH.

OTO HE XaO0TUYECKOE METaHUE M3 CTOPOHBI B CTOPOHY, Kak
YTBEPKAAIOT MCEBJOHAYYHbIE MOJIEKYJISIPHO-KUHETHYECKAs TEOPHS
WM TEOPHUS CTPYH, a OJHOHAMPABIECHHBIA MPOIIECC UBMEHEHHUS CO-
CTOSIHUSI MATEPUH — CUHHME3.
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Beonroyust MATEPHH

"Cuna, 3mo Oeiicmeue na mamepuanbHoe meao pazHocCmu
2PasUMAYUOHHBIX UIU IJIEKMPUYECKUX NOMEHUUAN08"".

Huxakux cun Jlopenna, Kopuonnca, ApxuMena uind KOro-to
emé, B MPUPOJIEC HE CYIIECTBYET, BCE CHJIBI UMEIOT OJHY U Ty K€ U
€MHCTBEHHYIO TIPUPOJTY, PA3HOCTh TPABUTALMOHHBIX UITH dJICKTPH-
YECKHUX MOTEHIUAJIOB.

""Bec, 3mo cuna npumsasicenus, 00ycnoeieHHan pa3nocnvio
2PasuUmMayUOHHBIX NHOMEHYUAO06 6 NoJle mAzomelouiezo mena''.
Wnu nonoxeHueM Tena B IpaBUTALMOHHOM IOJIE IPYroro Teja.

Onwupasich Ha BbIlLIENIEPEUNCIICHHbIE (DyHIaMEHTaIbHbIE CBOII-
CTBa MaTepUH, MOKHO HE TOJHKO OOBSCHUTH JItOObIE (hU3NUECKUE
SBJICHUS B IPUPOJIE, HO JAaXKe MPECKa3aTh U COLUaIbHBIE.

Hy a Teneps nmonpoGyem pa3zo0parhCcsi B TOM, YTO Ke TaKoe
AQHTUTPAaBUTAIMA, O KOTOPOH TaK JIIOOST paccyXaaTh rnepen oObIBa-
TENbCKOW ayIUTOPHUEN, HEKOTOpPbIE yuéHble. Kak n3BecTHO, py rpa-
BUTAIUU TeJla BCETJa MPUTATUBAIOTCS APYT K APYTY.

[IpocTeie NOrMYECKre Pa3MBIIUICHUS MPUBOIIT K BBIBOJY,
YTO MOJ1 aHTUTPaBUTAIIMEH [TOApa3yMEBAETCs OTTAIKMBAHUE.

B xoxe mampHEWIINX pa3MBIILICHUA MBI HEU30EKHO TOM-
MEM, UTO rasbl, C UX CTpeMJIEHUEM OECKOHEUHO PacIIUpPIThCS U3-3a
0O0JIBIION aCUMMETPUN TPABUTALMOHHBIX MOJIEH UX aTOMOB, MOCTO-
STHHO HaXOJISATCSl B COCTOSIHMH aHTHTPABUTAIIMU. TO €CTh UX aTOMBI
M3-3a CWJI OTTaJKUBAHUSI CTPEMSITCS Pa3JIETEThCS B Pa3HbIE CTO-
posbl. U TYT yk caMble cooOpa3uTenbHBIE MOTYT CIENATh JIsl ce0st
COBEpIIICHHO OIICIOMIISIONIEe OTKPBITHE, YTO JII0ObIe BUTATEIH,
CO3/IaHHBIE YEJIOBEKOM, 3TO JBHraTesld padoTaromiue, 1o cyTd, Ha
aHTUTPaBUTALIUH.

PeakTuBHEIA ABUraTENb, 3TO HE YTO MHOE, KaK OOBIYHBIN aH-
TUTPAaBUTALlMOHHBIN JBUTaTeNb. PeakTHUBHBIE CaMOJIETHI, PaKeThI-
HOCHUTEJH CITyTHHKOB, J1a U OOBIYHBIC HOBOTOIHUE (eliepBepKH, BCE
OHH aHTUTPABUTAIIMOHHEIE.
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Anexcandp BECEAOB

Ha anturpaButanuu paboTaroT Aake aBTOMOOMIIbHBIE JIBUTa-
TEJW BHYTPEHHEIO CrOpaHusl.

Benp B kamepe cropanus 1100010 ABUraTess, B pe3yJbTaTe co-
€AVHEHHS YIIIEBOJOPOAOB C KACIOPOAOM, IPOUCXOJUT CHHTE3 yI-
JIEKHUCIIOTO ra3a, KOTOPBIM PacIIUpAsACh U3-3a OTTAJIKUBAHMS (AaHTU-
IpaBUTALMK) €r0 MOJIEKYJ APYT OT Apyra, ¢ OOJBIION CKOPOCTHIO
BBITEKAET 4Yepe3 COIUIO U TOJIKAET, B IIOJHOM COIJIaCHUU C 3aKOHOM
COXpaHEHHsI UMITYJIbCa, CaMOJIET, pakeTy, 3apsaa (deiepBepka WiH
IOPUICHb B IPOTUBOIOJIOKHOM HAIPABJICHUH.

OxkaspIBaeTcs, 4EJI0BEUECTBO YXKE IaBHBIM-IaBHO UCIIOJIb3YET
AHTUTPABUTALMIO B CBOUX HU3MEHHBIX U KOPBICTHBIX LENAX, a4 BOT
TEOPETUKH JI0 CHX IOP ITOTr0 KaK-TO HE COOOpa3uiIu.

Hy, npsimo kak repoi komeauu Moiibepa, KOTOpBIN Jaxe U He
JIOTaJIbIBAJICS], YTO BCIO )KU3Hb TOBOPHII IIPO30H. ..

4. OB DJEKTPHUYECKOM TOKE
1 DJIEKTPOMATHUTHOM
WHIYKIHUA

Cpenu TBEPABIX TEJ CYLIECTBYIOT BEIIECTBA, aTOMbBI KOTOPBIX
B TBEPJAOM arperaTHOM COCTOSIHUM HMEIOT OCOOEHHYIO BHYTpEH-
HIOIO CTPYKTYpY, BecbMa crienudu-
YEeCKOE pAacrojOXKEeHUE 3apsiKeH-

HBIX JJIEMEHTapHBIX YaCTHI], 00pa-
3YIOIIHUX aTOM.

[IpencraBurensamu 3TOMN

v TPYNINBl 3JIEMEHTOB, Ha3bIBAEMBIX

aToM (heppomarteTika deppomaznemurkamu, SBIAIOTCS
Puc.9 METaJUIBI - JKEJIE30, KOOAILT U HU-

Kelb (puc.9), y KOTOPBIX B CHITy OCOOCHHOCTEH BHYTPEHHETO CTPO-
€HHsI, TPAaBUTAIIMOHHBIC TOJIS 00pa30BaHbl JIMHEHHO CMEIICHHBIMA
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UIEKTPUUECKUMH U NPOCTON MATHUT SIBJIAETCS OOBIYHBIM 3JIEKTPU-
YECKUM JMIIOJIEM.

OTO0 uHelinoe cMeujeHue SIEKTPUIECKHX IT0JIEH aToMa OTHO-
CUTEIIBHO APYr Apyra MOXHO HAa3BaTb MeEPeKOCOM TPAaBUTALMOH-
HOTO ITOJISL.

Ilepexoc zpasumayuonnozo noaa —3To U €CTh TO, UTO B (pu-
3HMKe OTMO0YHO HA3BIBACTCA MACHUMHBIM noem. [Ipy HarpeBaHUH
deppomarneTrka [rja.9], SJEKTPOHBI, NPUJIMIIIME MPEUMYIIe-
CTBEHHO CO CTOPOHBI ITOJISI OJIOKUTEIBHOTO 3apsia, HEUTPATU3YIOT
JUIOJBHBI MOMEHT M BELIECTBO TEPSET MAarHUTHBIE CBOMCTBA.
[Tpupona, kak Mbl BUJUM, BIOJIHE OOXOAUTCS CaMbIMH MUHUMAJIb-
HBIMH U IIPOCTBIMU CPEJICTBAMHU.

B cuMMeTpUYHOM IpaBUTALlMOHHOM II0JIE TeJla, MOTEHIHAI
110001 TOYKH, KaK B MOJIE MOJIOKUTENBHBIX, TaK U OTPULIATEIbHBIX
3aps110B, OJIMHAKOB, II09TOMY PAa3HOCTb JIEKTPUUYECKUX ITOTCHIUA-

JOB B JIO0OM TOYKE TaKOro IOJIA

=]

TG Y et AR PpaBHA HYJIIO. OI[HaKO TaKuX BCIICCTB

MOTEHL{HANODS NPH ACHMMETPUA
rpaBUTaLMOHHOTO nons

noTeHunan

B MPUPOJIE HE CYHIECTBYET, TaK Kak

dq, aTOMBI c CHUMMETPUYHBIM
rPaBUTALOHHBIM 0JIEM B

dq, chepruyeckoii METpPUKE BCEICHHOU
T R oOpa3zoBaThcst He MoOryT. llosTomy
Puc.10a aTOMBI  JTFOOBIX BEIIECCTB BO

BCEJICHHOM BCEr/la UMEIOT aCUMMETPUIO IPABUTALMOHHBIX MOJICH.

B acummempuunom rpaBUTalIMOHHOM M0JI€ B KaXKJIOH €ro
TOUYKE CYIIECTBYET HEKOTOPasi pa3HOCTh AJIEKTPUUYECKUX MOTEHIINA-
JIOB, 00YCJIOBJICHHAS PA3HOU BETUYMHOM AJIEKTPUUECKHUX MOJICH, KO-
TOpasi MPUBOAMUT K CMEILEHUIO 3aps/I0B B TPOOHOM TeJie WU K T0-
JSpU3alMK, KOTOpasi IpU MepeMelIeHnH MPOOHOTo Tena OcTaércs
HEU3MEHHOM.
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Ot10 nokasano Ha rpaduke (puc.10a). [Ipu qBrxeHnn mpood-
HOTO TeJla B HEPeKOUleHHOM TPABUTALIMOHHOM TI0JIC (MACHUMHOM),
rJie IEKTPUYECKUE TOJS JTMHEHHO CMEIICHBI OTHOCHUTEIFHO JIPYT

Ipyra, pa3HOCTh 3JIEKTPUUYECKHX T10-

KPMBbIE YGRIBAHWA 3NEKTPVHECKIX

bl v TCHIOHAJIOB OT TOYKHU K TOYKEC HU3MC-

rPaBUTALMOHHOTG nons

norexuman O
T

HACTCA, B PC3YJbTATC YCrO B HCM

= da_>dq,

BO3HUKACT JBUKCHHUC DBJICKTPUUC-
CKHUX 3apsAd0B HIIN BHGKTpI/I‘IeCKHﬁ

paCETORRE TOK.
Puc.10b T0 ABNEHNE B PU3UKE HOCUT
Ha3BaHUC gﬂeKmPOMaeﬂumHOﬁ UH-

OyKuuu v iokazano Ha rpaduke (pucol10b). ITo Mo3BoJseT Tak ke

JerKOo  OOBSCHUTH MNPUHIMN  pabOThl, TaK  HA3bIBAEMBIX,
YHHIIOJISIPHBIX T€HEPATOPOB 0€3 MPUBJICUEHUS JDKEHAYYHOU TEOpUHr
OTHOCUTEIILHOCTH WJIM KaKuX-T0 MupuUeckux cui JlopeHra.

To 00CTOSITENHCTBO, UYTO MATHUTHOE TTOJIE — ATO MEPEKOIICH-
HO€ TPaBUTAIMOHHOE T10JIe, 00Pa30BAHHOE JIMHEHHO CMEIIEHHBIMU
AJIEKTPUYECKUMU TMOJISIMH, JIETKO JOKA3bIBAETCSI TPOCTHIM AKCIIEPH-
MEHTOM.

__|I/ B 3IIEKTPOHHO-JTY4YE€BOUN

L . TpyOKe, ANMEKTPOHHBIN JTyd OTKJIOHS-

HaT oL a
— eTcsd  DJIEKTPOCTATHYECKUM  II0JIEM

axpa
IJIOCKOI'0 KOHACHCATOpA, OTTAJIKU-

BasICh OT OTPULIATEIILHOMN U IIPUTATH-

BasiCh K IOJIOKUTEIBHON OOKJIAJKE.

= DTO  TMOKa3aHO  Ha  PHUCYHKE
(puc.11a). Ecom e OTKIOHSIONIYIO
CHCTEMY BBITIOJTHUTH 10 cxeMe pucyHka (puc.11b), umutuposas ne-
PEKOC TPaBUTALMOHHOIO MO MEXAY IEKTPOAaMH, TO IIIOCKOCTh

OTKJIOHEHHS 3JIEKTPOHHOTO Jiyda Oyaer moBépuyTa Ha 90 rpagycos.
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To ecTb ANEKTPUYECKUMU TIOJISIMH JIBYX TIap 3JIEKTPOJOB MBI
co3aéM MepeKoC TPaBUTAIMOHHOTO TIOJIS WM, IPYTUMH CIOBaMHU
MarHUTHOE TOJI€ U AJICKTPOHHBIH JIyd, TPOXOAs Yepe3 3Ty CUCTEMY
JIEKTPOJIOB, OY/IET OTKIIOHATHCS TaK )K€, KaK B AJIEKTPOMAarHUTHOM
OTKJIOHSIOILIEN CUCTEME.

Tak xak Jr00bIe 3JIeMEHTapHBIE YaCTHUIBI COCTOAT U3 Ooliee
MEJIKUX CyO3JIEMEHTApHBIX YaCTHI], OHU TaK e 001azaroT, Jubo
acUMMeTpuel, JIMO0 HeOONbIINM TEePEeKOCOM TPABUTAIMOHHOTO
HOJIsA, B pe3ysibTare KOTOPOTO NPHU JBIKEHHH B aCHMMETPHYHBIX
T'PaBUTAIIMOHHBIX HOJIAX APYTUX OOBEKTOB, OHU IPUBOISTCS BO Bpa-
HIEHHUE, KOTOPOE TPAKTYETCS] COBPEMEHHOM HAYKOW KaK CHUH.

JINTIONBHBIMA ~ MOMEHTaMH B OCHOBHOM, Kak ITPaBUIIO
00J1aJal0T COCTaBHBIE YACTUIIbI, KOTOPBIE MPH CTOIKHOBEHUH JIETKO
pacKasbIBalOTCsS Ha COCTABHBIE YaCTH. DJIEMEHTapHbIE YaCTHUIHI,
cocTodAlIre M3 OoJee MEIKUX CYOBIIEMEHTIPHBIX YaCTHIL
PacKoJIOTh HEBO3MOXKHO, TaK KaK y YeJIOBEYECTBA MOKAa HET TaKUX
HUCTOYHHUKOB MOIIIHOCTH.

DJIEKTPOH, 10 BCEW BUIUMOCTH, YACTUIIA COCTaBHAsA, TOTOMY
YTO TPU CTOJKHOBEHHHM C MUILICHBIO M3 TKEIBIX METaJUIOB, OH
pakanbiBaeTcss Ha Oojiee MeEJKHE DJIEMEHTAapHBIE YacTHUIIB,
UMEIOIIME  BBICOKYI0O  IPOHUKAIOMIYI0O  CIIOCOOHOCTh.  JTO
PEHTTEHOBCKHUE JIYUH.

Kak numryt B yueOHUKax (pU3MKH, SIEKTPUYECKUI TOK — 3TO
MOTOK 3apsDKEHHBIX YacTHUI[ — JIEeKTpoHOB. Ho orpoMHoe komimue-
CTBO JIGKTPOHOB, IBMKYIIUXCS B IMPOBOJHUKE, MPEACTABISIET CO-
0011 MHOKECTBO MapaJUICIIbHBIX TOKOB, KOTOPBIE MO 3aKOHY HPUTSI-
KEHUS TapaJUIeNIbHBIX TOKOB OyIyT CTATHBATHCS B TOHKHUH IIHYD,
HPOXOJSIIINHA N0 IIEHTPY NPOBOJAHUKA.

B sTOM cityuae HUKaKOT0 3JIEKTPHUYECKOT0 HOJISE BOKPYT ITPO-
BOJIHMKA HAOJIIOAATHCS HE JIOJKHO, TaK KaK OHO B CHIIy 3aKOHa 00-
paTHBIX KyOOB O4eHb OBICTPO YOBIBAET C PACCTOSTHUEM U K TOMY XKe
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OUEHb CHJIbHO SKpPaHUPYETCS aTOMaMH IPOBOAHHKA, OKpYXKaro-
MMM TOKOMPOBOIAIMKA "MHYp". MeXaHu3M CTATUBAHUS IBUXKY-
muxcs 3apsagoB (puc.12) oOycnos-
JIEH X BOJIHOBBIMH B3aUMOJICHCTBU-

AMHM WJIH Pa3HOCTBIO CKOpPOCTEHN
BOJIHBI, KOTOpasd 3aBUCUT OT HAIPs-

KEHHOCTU MM "TUIOTHOCTH'" T'PaBU-

3NEKTPOH

TAllMOHHOT'O TIIOJIsT B KOTOPOM IBU-

Puc.12 KETCsI 3apsl.

DOKYCHUPOBKA AJIEKTPOHHOTO

nayda B DJIT oOycrioBneHa JIUIIb TeM, 9TO Ha POKYCHUPYIOIIUN AJICK-

TPOJ MOAAETCS BBICOKOE HANPSIKEHUE, YBEIMYMBAIOILIEE CKOPOCTh
AJIEKTPOHOB.

B peanvnocmu, ynekmpuyeckuit mok npeocmasisiem cooou

06a 6CMPEUHBIX NOMOKA 3aPA00E PA3HO20 3HAKA, 0BUICYUUXCA C

YCKOpeHuem, Ka)cowlil u3 KOmopbulx, 6 CUIy 3aKOHA RPUMAICEHUA

napanienbHblX MoK08, CMPEeMUMCA 3aHAMb MECHMO 6 UeHmpe
npo6oOHUKA.

Ho Tak kxak camu 3apspKeHHBIE YaCTHIbl MaT€pUAbHBI U
HENPOHUIAeMBbl, a TMOJISI Pa3HbIX 3apsSA0B HA00OPOT MPOHHUIIAEMBI
IpyT IJid Apyra, TO UX BCTPEYHbIE MOTOKU 3aKPyUHBAIOTCS CIUpPA-
JBI0 BOKPYT IPYT Apyra.

B 3ToM ciiydyae 3akpydyeHHbIE MOTOKHU 3apsiioB B CIUPAISIX
OyIyT CTPEMUTHCS K IOBEPXHOCTHU MTPOBOAHHUKA, UTO U MMOATBEPHK/IA-
ercs onbIToM. U B 3TOM ke ciydae BOKPYT IPOBOJIHUKA C TOKOM I10-
SBUTCS HEpeKoc TPAaBUTALMOHHOTO MO (Maznumuoe none), KOTo-
PBIif MOXKHO OOHAPYKHUTh C TOMOIIBIO CTPEIKU KOMIaca.

[Ipu nepemeHe HampaBieHHUsS TOKa, HallpaBJIEHHWE MepeKoca
U3MEHUTHCSA U MarHUTHAsI CTPEJIKa OTKJIIOHUTCS B APYTYIO CTOPOHY.
[Ipu mpoxok1eHUH 1O TPOBOJHUKY TEPEMEHHOTO TOKA, TOTOKH 3a-
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PpSII0OB MEHSIFOT HAPABICHUE JBUAKEHUS U, COOTBETCTBEHHO, MECHS-
€TCs1 HallpaBJICHUE BpaICHUs CITUPAJICH, YTO IPUBOJIUT K OBICTPBHIM
W3MEHEHMSIM MEPEKOCca FPaBUTALIMOHHOTO TTOJIST BOKPYT TPOBOTHUKA
U PaclpOCTPAaHECHHUIO ATUX HM3MEHEHUH B BHUJE T'PABUTALIMOHHBIX
BOJIH, KOTOpPBIC B (PU3UKE HA3BIBAIOTCS 971€KMPOMAZHUMHBIMU U
paouogonnamu.

OTU TPaBUTAIIMOHHBIE BOJIHBI BOKPYT MPOBOJIHUKA C TEpe-
MEHHBIM 3JIEKTPUYECKUM TOKOM, UMEIOT C(HePUUECKYIO TharpaMmMy
HaIPaBJIECHHOCTH M OCJIA0EBAIOT C PACCTOSIHUEM IO 3aKOHY o0part-
HBIX KBaIPaTOB.

Ipumeuanne! Cywecmeosanue 6cmpeuHvix HOMOKOG 3apa006
00yCno6eHo mem, Ymo ¢ Mamepuanax oObIYHbLIX NPOBOOHUKOE 8Ce20a
npucymcmeyem He3HAUUMEIbHOe KOAUUeCmeo HACHUuy ¢ NOA0HCU-
MENAbHOU acummempueil 2pasumayuoHHbLIX RO — NPOMOHO6. IJleK-
MPOHBL U RPOMOHBL, RPUMASUBAIACH OPYZ K OPY2Y, 00pa3yom Hellmpaib-
Hble yacmuuybl, KOMopvle HAX0OAMCA 8 MENCAMOMHOM RPOCHPAHCHIEE
seuwecmea. Kozoa paznocms nomenyuanos 6HeutHezo0 UCmMoOYHUKA 3J1€K-
mMpu4ecKo20 MoKa paspvléaem Ux, OH HAYUHAIOM OBU2AMbCA 6 NPOMU-
6ONOJIOMNCHBIX HANPABICHUAX, CO30A6a5 6CHIPEUHbIE NOMOKU 3APsA006.
C aTOi TOUKM 3peHus

P, P 32:2;:5:51 nornpodyeM OOBSCHUTH MexXa-
; dP=P,-F, ' | HU3M BO3HMKHOBCHHUs TOKA Ca-

;:" | | | Mounayxumn. Korna k KoHuam
7 | npoBoxuuka (puc.13) mpuio-
_! L4 | KCHO HANPSKCHWE, B HEM
=% HAYMHAETCS JBWKCHHUE 3aps-

Pnc.13 JOB. DJIEKTPOHBI ABUKYTCS O

HAIIPaBJICHUIO K ITOJIOKUTEIbHOMY IIOJI0CY UCTOYHUKA, IPOTOHBI —
K OTPHULATEIILHOMY.

Tak Kak IIOTOK IIPOTOHOB, B CBA3U C OTPULIATEIILHONU aCUM-
METPHEH BELIECTBA HAIIETO MUPA, HUYTOXKHO MaJl U JIMIIb HE3HAYH-
TEIbHO YMEHBIIAET PA3HOCTH JIEKTPOHHBIX NOTEHLNATIOB, TO MBI
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OyIeM paccMaTpuBaTh TOJIBKO JBUXKEHUE 3JEKTPOHOB. U XOTS HU-
YTOKHBIN MOTOK IPOTOHOB SABJISIETCS IPUYUHOMN 3aKPyYMBAHMS T10-
TOKOB 3aps1/1I0B B CIIMPaJb, JIs HAC ATO ITOKA HE UMEET 3HAUYCHHUSI.

DNEKTPOH, JIBUrasCh K IMOJIOKUTEIBHOMY IOJIIOCY HCTOY-
HUKA TOKA, HEMPEPBIBHO YBEINYHMBAET CBOIO CKOPOCTh M3-3a MOCTO-
SIHHO yBEJIMYMBAIOLIEHCsl, coraacHo 3akoHy KyiioHa, cuibl mpuTs-
skeHus. M3-3a 9T0M pa3HULIBI CKOPOCTEH 3JIEKTPOHOB HA IIPOTUBOIIO-
JIO’KHBIX KOHLIAX IIPOBOJIHMKA, BO3HUKAET Pa3HOCTh UX KOHLEHTpPA-
Uil unu pazHocth noreHuuanoB dP.=P2 —P1. 13 neé Berunraercs
Pa3HOCTh MOTEHUHATIOB, CO3/1aBaeMasi BCTPEYHBIM JIBMKEHUEM IIPO-
TOHOB dP+)=P3-P1. Pe3ynbTrpyromas pasHOCTh NOTEHIIMAIOB OIpe-
nensiercst hopmynoit dP=P2-Ps.

IIpy OTKIIFOYEHMM HCTOYHMKA TOKA, IOJ JNEHCTBUEM 3TOU
pa3zHocT noteHuuanos dP, a51eKTpoHbl, HAKONMUBILIMECS B OTpHULIA-
TEJIbHOM KOHIIE IIPOBOIHUKA IPOAOJKAIOT ABMXKEHUE 110 NHEPLIMH K
MIOJIO)KUTEIBHOMY KOHIy M HAaKaIlUIMBAlOTCS B HEM, CO3/1aBasl yxke
HECKOJIbKO MEHBIIYIO 00paTHYIO pa3HOCTh MOTEHIIUAJIOB.

B pesynbrare mericTBus 3TOM 0OpaTHOM pa3HOCTH MOTCHIIH-
aJIOB, AJIEKTPOHBI CHOBA HAUMHAIOT JIBUTAThCS B 0OpAaTHOM Harpas-
JIEHUU ¥ TIPOLIECC TOBTOPSIETCS.

[Toce HECKOJIBKUX 3aTyXarOIIMX KOJeOaHUH, 3aBUCSIINUX OT
JUIMHBI TIPOBOJHHUKA, KOHLEHTPALUs 3JIEKTPOHOB BHIPABHUBAETCS U
TOK MPEKpaIaeTcsi. ITOT TOK B JIEKTPOJINHAMUKE U HA3bIBAETCSI TO-
KOM CaMOMHIYKIIMH.

Ecnu psgom ¢ MpoBOAHUKOM MOMECTUTH (peppOMarHUTHBIH
MaTepuai, TO Iepruoj KoiebaHuil yBeInYUTCs U3-3a OTEPh Ha Iie-
PECTPOUKY CTPYKTYPBI €r0 aTOMOB.

OTtcroia MOXHO CHeNaTh BBIBOJ, YTO IPH IMPEKPaALICHUU
TOKa, AJIEKTpUYEeCKUe KojeOaHusi BOZHUKAIOT HE M3-32 U3MEHEHUs
HEKOero MU(hUYIECKOr0 MarHUTHOTO T10JIsA, & [0 COBEPIICHHO APYron
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MPUYMHE U YTO HUKAKOE MarHUTHOE 10JIe, HUKAKOT0 y4acTHs B IIPO-
1[ecce He MPUHHUMAET.

A ciemoBaTeIbHO HHUKAKOM MarHUTHOM COCTAaBIIAIOIIEN B
JJIEKTPOMArHUTHBIX BOJIHaX HeT. EcTh JBe 3IEKTpUYECKHUX
COCTaBIISIONINX, 00YCIOBICHHBIX BOJTHAMHU B DJIEKTPUIECKUX MOJISIX
MIPOTHUBOIIOJIOKHBIX 3HAKOB, CMelIeHHbIX Ha 180 rpamycos.

A nomomy HUKAKOU 2J1eKMPOMAZHUMHOU CAMOUHOYKYUU,
MaK xce KaK u camo2o MAeHUMHOZ20 NOJIA He CYULeCHmeyem.

Bricokoi KOHITEHTpAIMEH AIEKTPOHOB TaK K€ 0OBSICHACTCS
U TOT (aKT, YTO HUTh HAKAIMBAHUS JIAMIIOUYKH YacTO MEPEropaeT
OKOJIO OTIOPHOTO 3JIEKTPOJIa ¢ KOTOPOTO0 B MOMEHT BKJIIOUEHHUS T0-
CTYMAIOT 3JEKTPOHBI, XOTS JOJKHA Obl Ieperoparh MocpeauHe, Tak
AJIEKTPO/JIbI UTPAIOT POJIb TEIJIO0TBOA.

IIpu KoHTaKTE BelecTB (METAIIOB) C Pa3JINYHON BETMUMHON

U v OTPULIATEIILHON aCUMMETPUHU
"Pﬂ IPaBUTALMOHHBIX IIOJIEH aTo-
”m'-n-‘ ! L MOB, MEXAY HUMU BO3HHUKAET

HEKOTOpasi pa3HOCTh JIEKTPHU-
YEeCKHX MOTEHIMAJIOB (ITOTEH-
UanbHEIN 6apeep (puc.14)).

AHopg
[TosToMy npu MpoOX0xK-

Karoa

obnacTs ¢ Manoll . o6nacts ¢ Gonwwon | JACHHMHU TOKA YEPE3 TaKOH KOH-

i oTpULATENLHORA
acmLIEReR () acummeTpues () TaKT B OJIHOM HAlpaBIICHUH,
Puc.14 5Ta PpasHOCTb IOTECHIHAIOB

CKJIa/IBIBAETCSI C Pa3HOCTBIO IOTEHIINAIOB UICTOYHMKA TOKA, a B IPY-
TOM JIEMCTBYET MPOTUB HEE, TO MPUBOAUT K PA3IMYHON BEITUUMHE
TOKQ, IPOTEKAIOLIEr0 Yepe3 KOHTAKT, 3aBUCSAIIYIO OT €ro HalpasJe-
HUS.

JpyruMu cioBamH, Jt0ObIe KOHTAKThl METAIIJIOB C pas3ind-
HOW BEJIMYMHOM acUMMETpHH 00J1aJaroT c1a0bIMU "BBIIPSMHUTEIb-
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HBIMU" CBOMCTBaMH, 3aBUCAILIMMU OT BETMYMHBI KOHTAKTHOM pa3HO-
CTH TOTCHIINAIOB. KOHTAKTBI ¢ 0YeHb OOJBIION, TEXHOJOTHUYCCKH
CO3JIJaHHOM, PAa3HOCTHI0 ACHMMETPHM, CO3JAI0MINUe OOJBITYI0 KOH-
TaKTHYIO Pa3HOCTh MOTEHIIMAIOB (IMOTEHIIMAIBHBIN Oapbep), Ha3bI-
BAIOTCSl MOJIYIPOBOJHUKOBBIMU JIMOJAMH, TOK 4Yepe3 KOTOPhIE B
mpeJienax 3TOro MOTCHIUAILHOTO Oapbepa, MOKET Te4b MpaKTHYe-
CKH TOJIBKO B OJIHOM HAIpaBIICHUU.

[Tpu moaKIIOUYEeHNH UCTOUHUKA MUHYCOM K O0JIACTH C MAJIOH
OTPHUIIATEIILHONH CUMMeETpuei (p), 0003HAYEHHOW MaJIbIM 3HAKOM
MMHYC(p), DJICKTPOHBI JIETKO TIPOHUKAIOT B HEE MO ICHCTBUEM HE-
60sb110# pazHOCTH MOTEHITUATOB Umin, TOTOMY YTO CHJIBI OTTAJIKH-
BaHMs cna0bl. VX MpOHMKHOBEHHME B 30HY KOHTAKTa emeé u 00Jier-
4aeTcs TeM, TO B 3TO BPEMs AJIEKTPOHBI U3 00EUX 00JIacTeil yXOoasIT
B HAIpPaBJICHUH MOJOKUTEIHLHOTO MOJIFOCAa UCTOUYHUKA TOKA, YMEHb-
masi X aCUMMETPHIO.

[Tpu MOAKITIOYEHNH UCTOYHHKA TOKa MUHYCOM K OOJIacTH ¢
OOJBIION OTPHUIATENLHOM acUMMETpHel (n), 0003HAUYEHHOUN 00JIb-
MM 3HAKOM MMHYC(n), SJIEKTPOHBI HCTOYHHKA HE MOTYT MPOHUK-
HYTh B He€ M3-3a CHUJI OTTAJIKWBAHUS, U TOK, €CIIM pa3HOCTh MOTEH-
nurasioB He npeBbIiaeT Unp, B 3TOM HaNlpaBJICHUH Y€pe3 KOHTAKT HE
MIPOXOJINT.

[Tpryem 4acTh JIEKTPOHOB, HAKOMMBILUXCS B KpaiiHyil 00-
JACTU 30HBI N, TOBBIIIAET ACUMMETPHUIO €€ aTOMOB U COOTBET-
CTBEHHO HampspkeHHs mpo0osi. Takum oOpa3oM, HapsHKEHHE Tpo-
0051 3aBUCHT OT IIUPHUHBI 30HBI N.

HeGoupmias 9acTh 371€KTPOHOB, TPOHHUKIITNX Yepe3 30Hy N B
30HY P, CO37aeT TOK yTeuku. [Ipu mpeBbieHnn 0OpaTHOM BHEIITHEH
Pa3HOCTHIO MOTEHIIUATIOB MOTEeHIIUATbHOTO O6apbepa Unp, B CBSI3H C
OOJIBIIION KOHIIEHTpAITUEH AJIEKTPOHOB B OOJACTH aHOJA, SIBIISIO-
HIMXCSI HOCUTEIISIMU TeTIa, IPOUCXOAUT TEIUIOBOM Mpoboit [rin.9] u
BBINIPSIMUTEIbHBIE CBOMCTBA KOHTAKTA TEPSAIOTCSL.
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Ecnm anogHas 0651acTh KOHTaKTa YCTaHOBJIEHA HA TETIOOT-
BOZIe, TPOOOI HE MPUBOJUT K Pa3pylIEHHUIO KOHTAKTa U TO TOCIE
CHSITHS BHEILIHEH Pa3HOCTH MOTEHIMAJIOB, CBOMCTBA KOHTAKTa BOC-
CTaHABIIMBAOTCS.

Ha rpaduke mokazano pacnpe/eneHne mOoTEHIIHAIOB U CTa-
HOBHUTCS ITOHATHO, MIOYEMY TaKOW KOHTAKT MPOBOJIUT TOK B OJTHOM
HaIlpaBJICHUH, TOKA3aHHOM CTPEJIKOM. 3/1eCh HAMpaIlMBAETCs aHa-
JIOTHS ¢ HAKJIOHHOM IIOCKOCTBIO.

Hpumeuanue! Taxk kax 6 npupode Hem HUuez0 GUPMYATLHO20
U MHUMO20, 00BACHEHUE YUEHBIMU MEXAHUZMA NPOMEKAHUS HOKa
uepes, maKoi KOHMAKM, HA3bI8AEMbLIL N-P NEPEXOOOM C ROMOUIbIO He-
cyuiecmeyrouiux ''ovipok'’, cogepuieHno HecocmoamenvHo, U A6AAemcs
MaKoil jee Yyuiblo, KaK 2pasumayuoHHblil KOIANC uil KaK 603HUKHO-
6€HUe 8 BAKYYME HEKUX GUDMYATIbHBIX YACMUY UTU KEAHMOG IHEPIUL.
Hrobvie ¢3aumooeiicmeusn 6 npupooe — IMoO 63auUM0OOeiCmeus He MHU-
MBbIX, KAK 6 MAMeMamuKe Ui 6UPMYanbHbIX, d CO6EPULEHHO PEdIbHbIX
MAMepUAIbHBIX YACMUY,.

Hcxons u3 BBILIEU3TI0KEHHOIO, MOXHO CHAENATh CIIEIYIO-
M BBIBOJ: TPOBOJHUKH — JTO BEIIECTBA UMEIOIIee HEOOIBIIYIO
OTPULATEIIBHYI0 ACUMMETPHIO TPABUTALIMOHHBIX TOJIEM aTOMOB, B
KOTOPBIX 3JICKTPOHBI MOTYT MIEpEMEIIaThCsl MO/ IeWCTBUEM HEOOIIb-
1101 BHEIIHEH pa3HOCTU MOTEHIUAJIOB.

A M307ATOpPBI, HA00OPOT, 00IaIAI0T OYEHBb OOJBIION OTPH-
[aTeIbHON aCUMMETPUEH, TO3TOMY JIJII TOTO YTOOBI 3JIEKTPOHBI
MOTJIM B HUX TMIEPEMEIIAThCS, HY>)KHO MPUIIOKUTH K HUM OY€Hb 00JThb-
Iy BHEIIHIOK Pa3HOCTh MOTEHIHAIOB. TO €CTh BONPEKH YTBEP-
KACHUIO O(QUIIMATBHON HAyKH BCE TMPOUCXOAUT C TOYHOCTHIO
HA00O0POT, BELIECTBA C OOJIBIINM COACPKAHUEM IJIEKTPOHOB — 3TO
M30JIITOPBI, @ C MaJIbIM — IIPOBOJIHHUKH.

Hao 3aMeTnuTh, 4TO B JIIOOOM BEILIECTBE HUKOIa HE OBIBAET
CBOOOJTHBIX 3JIEKTpOHOB. OHM BCE BCera CBs3aHbl ¢ aTomamu. CBo-
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OOJIHBIE DJIEKTPOHBI, B OCHOBHOM, COJCPIKATCA B MOTOKE COJHEY-
HOTO M3JTy4eHUs U B (PU3UKe MU3-3a OOJBIION CKOPOCTH JIBHKCHHSI,
OHH OIMOOYHO HA3BIBAIOTCS (POTOHAMH.

["a3b1, UMerOIIE OYeHB OOJBITYI0 ACHMMETPHIO TPaBUTAIIN-
OHHBIX TIOJIEH aTOMOB, COJIEPKAITNX OOJIBIIOE KOJIUYECTBO IIEKTPO-
HOB, €CTECTBEHHO SIBJISIIOTCS H30JISITOPAMHU.

s TOro, 9TOOBI SJEKTPOHBI MOTJIM ABUTATHCS B rase, OH
JOJKEH OBITh CHIIBHO Pa3peXeH, YTO MPUBOAHUT K yYMEHBIICHUIO
KOHIICHTPAIIUX 3JIEKTPOHOB MJIM OOIICH OTPHUIATEIHhHOW acCHMMET-
pHUH, YTO YBEIUYUBAET €0 JIEKTPOINPOBOTHOCTb.

Kuakocty, UMEIOT ropa30 MEHBIIYI0 ACUMMETPHIO, YEM
raspl, HO OOJIBIIIYIO, YeM TBEPBIC Tela, MOATOMY MEXaHU3M JJICK-
TPONPOBOAHOCTH B HUX TOpa3zio cioxHee. OH CUJIbHO 3aBUCHUT OT
aCUMMETPUI aTOMOB UJIM MOJIEKYJI CAMOM KUJKOCTH U MaTEpUAIOB,
U3 KOTOPBIX CAEIAHbI AJEKTPOIbI.

[Ipu norpyxeHuu, HanpuMep, MeTaia B )KUIKOCTb, UMEIO-
X HEOOJBIIYI0 Pa3HOCTh ACUMMETPUN TPABUTAIMOHHBIX IOJICH,
MPOUCXOAUT clienyromiee. MoJIeKyJIbl KUJIKOCTH, HUMES Topas3io
OOJIBIITYI0 ACHMMETPUIO TPABUTAIIMOHHBIX IOJICH OTIAIOT JIMIITHUE
3JIEKTPOHBI aTOMaM METaJjuia.

B pesynbraTe 4yero acMmMMmeTpus TpaBUTAIMOHHBIX MOJIECH
aTOMOB METaJlJla YBEJIMYUBACTCS, CHIIBI IPUTSHKEHUST MEXKAY HUMHU
YMEHBIIAIOTCS U OHU HAYMHAIOT OTPBIBATHCS OT OCHOBHOM MacChl U
MPOHMKATH B BOAY. TO €CTh METaJlJ HAUMHAET PACTBOPSATHCA B KU/
KOCTH ¥ HHTEHCUBHOCTH 3TOTO Tpoiecca OyIeT 3aBUCETh OT Pa3Ho-
CTU UX aCUMMETPHUH.

Ecnu B3sTH BemecTBa ¢ O4€Hb OOJIBIION pPa3HMIICH acUM-
METpPHH, TO MPOIECC paCTBOPEHUS OYJET OYeHb MHTEHCUBHBIM. [Ipn
3TOM MBI MTOJYYUM MTPOCTEUIINNA raJbBAHUUYECKUI 3JIEMEHT, TJE TO0-
JIOKUTENBHBIM TIOJFOCOM OYyJIET KUIKOCTh.
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Onucanne NoBeIeHUSI KOHTAKTOB MEXy METAIUIAMH U KU T~
KOCTSIMH TPeOYeT OTJIETLHOM CTaThH, B CBSI3U C ITyTAHUIICH, CO3/aH-
HOM YYEHBIMHM MEX1y HalpaBIC€HUEM JBH)KEHUS AJIEKTPOHOB U TIPH-
HATHIM B HayKe HalpPaBJIICHUEM TOKa

SIBiIeHME BO3ZHMKHOBEHUSI KOHTAKTHOW PAa3HOCTH IOTEHIMA-
JIOB MCHOJI3YETCS B TEXHUKE MPU CO3JaHUM Tepmonap. B Tepmo-
nape UCHOJb3YIOTCS METAJUIBI ¢ OOJIBIION KOHTAKTHOH Pa3sHOCTHIO,
IIPU HArpeBaHUU KOTOPOTO aCUMMETPHUs T'PABUTALHOHHBIX MOJIEH
aTOMOB BEILECTB, BXOIAIMX B TEPMOIIAPY, YBEIUUUBACTCSI HE OIU-
HaKoBO. TO €CTh ATH METAJUIBI JOJKHBI 001a/1aTh PA3HOU TEIUIOEM-
KOCTBIO.

Hpumeuanue! Hmenno nepexocwt pasumayuoHHbviX noJeil 36e-
Hbee OUHHBIX op2anuyeckux monaekyn pesunst, /IHK u mnozux opyzux
6bICOKOMONIEKYTIAPHBIX COCOUHEHUTL, AGNAIOMCA NPUUUHOI CEOPAYULA-
HUA UX 8 chupanu, KOMopsvle U RPUOAIOM IMUM 8EULECINEAM CEOIICINEA

ynpyzocmu.
stk

Ilepekoc TpaBUTALIMOHHOTO NOJS 3€MIIU (MazHUMmMHOE noue),
O6YCJ'IOBJI€H KPYTOBBIM JABUKCHHUCM 3apPAKCHHBIX YaCTHUIL] COJIHCY-
HOT'O M3JIy4Y€HUs, 3aKPYYCHHBIX CYTOUYHBIM BPALLEHUEM 36MHOU aT-

SHpa Siinie Mocdeps! (puc.15). Takum 00-
Moran Senarie
pazom, 3eMJyisi HaXOJMUTCS, Kak
-
Hocor OBI, BHYTPH JIBYX OOBIYHBIX Ka-
4 conHeysoR o
E pagM ALK TYIIEK C TOKOM, IO OJIHOM W3
o - KOTOPBIX JIBIKYTCSI OTpHIIa-
/ TEJIbHBIC 3apsi/Ibl, a [0 APYTOi
PARHAUNSH LR =
nosca - IIOJI0XKUTENbHEIE.

Puc.15 OTH TOKH CO3JAIOT BO-
Kpyr 3eMJIM 1Ba MarHUTHBIX M0JIs1, HAIPABIEHHBIX HABCTPEUY APYT
npyry. [Ipuuém, TOK BO BHYTPEHHEH KaTyIIKe OYeHb Majl M 00pa3o-
BaH MPEUMYIIECTBEHHO TSDKEIBIMU, MOJOKUTEIBHO 3apSKEHHBIMU
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YaCTHUIIaMHU — POTOHAMH, & BO BHEITHEH — OoJiee JIETKMMU, OTPHUIla-
TEABHBIMU — BJIEKTPOHAMMU.

DTH TOKH U 00pa3yloT, Tak Ha3bIBaEMbIC, pAOUAUUOHHbLE NO-
Aca. Pe3ynbTUpyOee MarHuTHOE M0JIe, €ro MOJSPHOCTh U HaIps-
KEHHOCTH HAPSMYIO 3aBUCAT OT TOTO, KAKKE 3apsi/ibl IPeo0IaatoT
B IIOTOKE U3JIyYEHUs, IOJIOKUTEIIbHBIE UIIA OTPULIATEIIbHBIE.

[To HanpaBneHuio BpaiieHus 3eMJid, MOXHO JIETKO OIpese-
JUTh, YTO B M3IIYYCHUU MIPEOOIaalOT OTPUIIATENbHBIC 3apsabl. Tak
KaK Harra 00JIacTh BCEJICHHOW UMEET OTPUIIATEIILHYIO aCHMMETPHIO
aTOMOB BEIIECTBA, IOTOK IMOJIOKUTENBHBIX 3aPSAI0B HUYTOXKHO MaJl.

IIpumeuanue! Eciu 6b1 cooepircanue noaoxcumeabHovlx u ompu-
UAMENbHBIX 3APA00E 8 NOMOKE USIYUEHUA ObLIU PAGHbL, NOIAPHOCHU
"mMaznumnuix'' noneil, oopazyrouwuxca npu ux OGudzCceHuu, Ovlau Ovl
PAasHbL U RPOMUEONOI0MHCHBL. B pe3ynvmame amozo onu ckomnencupo-
eanu 0wl Opyz Opyea u niaanema 6000uie 0bl He UMENA «MACHUMHO20
nona».

Kak mpaBuro, mnaneTsl, He UMeroIIe atMmocdep, He UMEIOT U
MAarHUTHBIX MOJIE€H, B CHUIYy TOTO, YTO TPACKTOPUH YACTHI] COJTHEY-
HOTO M3JIYYEHUs B HUX HE 3aKPYUYUBAIOTCS U HepeKoca TPaBUTALU-
OHHOT'O TIOJISI HE TPOUCXOUT. XapaKTepHbId ToMy npuMep - JIyHa.
OHa TpakTUYECKH HE MMEET aTMOC(Ephl, TOITOMY €€ MarHUTHOE
T10JI€ UCYE3AIOIIE MAJIO.

[lepenositocoBka MarHUTHOTO TMOJIsT 3€MJIM BO3MOKHA JIUIIb
B JBYX CJIy4asix, B Cllydae U3MEHEHHsSI COOTHOIIEHHUS COMAEpPKaHUS
MIPOTUBOIIOIOKHO 3aPSKEHHBIX YACTHULL B [IOTOKE COJTHEYHOTO U3IY-
YEeHUS UJIN K€ B CIIydae U3MEHEHHS HAITPaBJIEHUS €€ CYTOYHOTO Bpa-
mieHust. CoBepIIEHHO SICHO, YTO 3TO a0COTIOTHO HEPEATBHO.

Heob6xomuMo 3aMeTHUTh, YTO COOTHOIIEHHUEM COJCpPIKAHUS
MIPOTUBOIIOJIOKHO 3aPSKEHHBIX YacTUI[ B COJIHEYHOM H3IIyYEHUH,
JocTuraromiemM 3emiu, onpeaenserca u makcumanbhabiii KITJ coo-
HEYHBIX OaTapei.
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B cnydyae paBeHCTBa MOTOKOB MOJIOKUTENBHBIX U OTPHIIA-
TEJHHBIX YaCTHII, COJTHEYHBIC OaTaper BooOIe paboTarh HE OyIyT.
CoOTBETCTBEHHO, YeM OoJibllle pa3HUIlA B HUX COAEPKAHHH, TEM
Bhime Oyzaet ux KIT/.

[TonsipHbIe CUSHUS TaK ke 00YCIIOBJICHBI MOMAJaHUEM B aT-
Mocdepy 3eMiIi TTOTOKOB YaCTHIl, BEIOPOIICHHBIX MOIIHBIMH COJI-
HEYHBIMU BCIBIIIKAMHU ¥ HMEIOIIHUX CKOPOCTh MPEBBILIAIONIYIO CKO-
pOCTh pPacmpOCTPAHEHHUS BOJHBI B TPABUTAIMOHHOM IIOJIE 3eMIIH
(ceepxceemosyro ckopocmv). IT0 00BIUHOE TIposiBieHHE d(pdekTa
Basunosa-Uepenkona.

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

Pe3kumMu konebGaHUSIMH COOTHOIICHHS MPOTHUBOMOIOKHBIX
3aps70B B MOTOKE COJTHEUHOTO U3ITyYEHUS], B PE3yJIbTaTe BCIBIIIEK,
00YCIJIOBIICHBI, M TAaK Ha3bIBaeMbIC "MarHUTHBIC" OypH.

A cnepoBareiabHO, HAMBHBIE YTBEPXKICHUS YUYEHBIX O TOM,
YTO MarHUTHOE T0JIE SIBJISICTCS "IIyOOH ", 3aIMINAIOIICH HAC OT COJI-
HEYHOHN paguaIiiy, MpoCcTO CMEXOTBOPHBI U COBEPIIICHHO HE COOT-
BETCTBYET JICHCTBUTEIHHOCTH, TOTOMY YTO MAarHUTHOE TOJE TO-
POXKIEHO 3TOU K€ COJIHEUHOM paJualueH.

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

A 1ry0oii siBisieTcst cama ra3zoBas atMocdepa TIaHeThl, XOTS
OHa TOKE€ OYEHb CJ1a00 3aIUIIAET HAaC, TOTOMY UTO MTOYTH HE 3aJep-
JKUBAET COJTHEYHOE M3IIy4YeHUE.
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5. Ob MHEPIIUH
1 OINIUBKE HBIOTOHA

[ToHsATHE Macchl B COBPEMEHHOM (DU3UKE SIBIISICTCS OJTHUM U3
KIIFOUEBBIX (DYHIAMEHTAIBHBIX TIOHITHI. B 3TOH T71aBe MBI YBUINM,
9TO (pyHIAMEHT ATOT MOCTPOCH M3 Tecka... Kak Ham roBopuT ¢u-
3MKa, BEC TeJa ONPEEAETCS CUIION TPaBUTALIMOHHOTO MPUTSKEHUS
K 3emie.

U Bec 3TOT OyIeT 3aBUCETh OT BBICOTHI, HA KOTOPOH pacIio-
JIO’KEHO TEJO, TIOYTH B COTJIACHU C 3aKOHOM "BCEMHUPHOT0" TSrOTe-
HuA nenymku HerotoHa.

Teno cOpolieHHOE CO CTOJA BCeT/1a MaaaeT Ha MOoJl, HO HUKO-
raa Ha notojok. Kak Bel nymaere, mouemy? Jla moTomy 4To Ha Moy
CUJIa MIPUTSDKEHUs OoJIbllle 4eM Ha BbicoTe crona. U emé Gonbie,
YeM Ha BBICOTE MOTOJKA. Eciiu OBl CHIIBI MPUTSHKEHUS ObUTH OJMHA-
KOBBI, T€JIO HUKYAa Obl HEe maaano. B aTom jerko yoenurcs, mosio-
JKUB MSIYMK Ha TOPU30HTAIBHYIO IOBEPXHOCTD.

OH HUKYJa HE TOKATUTCA, TaK KaK CHIIbI IPUTSHKEHUS B JIIO-
00l TOYKE TOPU3OHTAIBHOHN TUIOCKOCTH — OJWHAKOBBL. Ho cTtouT
JUIIb CJIeTKa HAKJIOHUTH MJIOCKOCTh, KaK Ha HEH MOSBATCS y4aCTKH
c OoubIIIeH CUION PUTSHKEHUS. DTO YIACTKH, HAXOISAIIHECS OJIHKe
K IIOBEPXHOCTH 3EMJIH.

Bo3HHKHET pa3HOCTh YPOBHEH U, CIIEIOBATEIHLHO Pa3HOCTh
rPABUTALMOHHBIX MOTEHIUAJIOB, MOJ JIEUCTBUEM KOTOPOM, MSYHUK
MOKATUTCSI B CTOPOHY HakiIoHa. U yem Goibliie yroy HaKJIOHA, TEM
BBIIIIE OYJET CKOPOCTh ABMXKCHUS.

CO6pocuB rpaMMOBYIO APOOUHKY H IYIOBYIO THPIO CO CTOJIA
MBI YBUJIMM, 9TO OHU YIaJAyT OJHOBPEMEHHO, TaK KaK MaJiaTh OyayT
C OJJMHAKOBOW CKOPOCTHIO, HE CMOTPSI HA TO, UTO TUPSl MPUTSTUBA-
ercst 3eMII€i ropas3o CUIbHEee, YeM JIPOOHUHKA.

He ymest 00bscHUTE 3TOT napagokc Hpl0TOH U yuéHble npu-
JyMaJIM HEKYI0 MHEPLIMOHHYIO MacCy, KOTOpas 110 UX MHEHHUIO, KaK
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Ob1 "compotuBiseTcs” mageHuo. M mo pesymbTaTam pa3IMuHBIX
XUTPOYMHBIX SKCIIEPUMEHTOB, Y HUX 3Ta MHEPLIMOHHAS Macca Mpak-
THUYECKH, COBNAJIAET C TpaBUTAIMOHHOM. To ecTh ¢ Becom. Ha camom
neine, O0bsICHEHHE 3TOTO SIBIICHUS AJIEMEHTApHO MPOCTO.

Ha mroOble Tema, gake €clii OHM HaXOSTCS B COCTOSIHUU
CBOOOMHOTO MaJieHusl, IEHCTBYET 36MHOE MPUTSHKCHHUE, H3MEHSIO-
ieecs B 3aBUCUMOCTH OT paccTosiHus. IMEHHO o IelicTBUEM pas-
HOCTH CHUJI IPUTSHKEHUS UIIM PA3HOCTU IPaBUTALIMOHHBIX MTOTEHIUA-
JIOB Ha Pa3HBIX BBICOTaX OHU U MaJAOT.

EctecTBeHHO, UTO UX BeC MpU CBOOOAHOM MaJCHUU HE OLTY-
11aeTcsl, TaK KaKk OHU HE JaBAT Ha ONOPY WIM MOJBEC, IOTOMY YTO
3TOI ONOPHI HET WM OHA MTaJJaeT BMECTE ¢ HUMU. [[pyrumu ciioBamu
npu CBOOOJTHOM MAJEHUM TMOJ JCUCTBUEM TPABUTAIMOHHBIX CHII
NPUTSKEHUS, TeJla' Beca HE TEPSIOT. DTO TOJIbKO UMHUTALIUS WM UJI-
JII03Us1 HEBECOMOCTH.

Jlro6as cuina B MpHpoOJIe — 3TO BCErJa pe3ysbTaT JIeHCTBUA
Pa3HOCTH TPABUTAIMOHHBIX TOTEHIMAJIOB, Oyiarojgapst KOTOPOW,
TEJO0, HaXOJsIIeecs Ha MOBEPXHOCTH 3eMJIU WM JIF0OOTO TATOTEI0-
LIET0 TeJa, IPUTATUBAETCS CUIIbHEE, UEM TEJI0, HAXOAAIIEECs Ha He-
KOTOpOM BbIcOTE HaJ HUM. Hukakas Macca Ha CKOPOCTh (YCKOPEHHE)
najgeHus: He BiauseT. M Kak TOIbKO OHM KOCHYTHCS MOBEPXHOCTH
3emitu, UX BEC Cpasy ke U OOHAPYKUTCS, B BUJIE BMSTHH Pa3HO Be-
JTUYUHBI.

Kocmonastsl B MKC Tak ke oz neicTBUEM pa3HOCTH Ipa-
BUTALIMOHHBIX TOTEHIMAIOB (BECa) HEMPEPHIBHO MAAA0T Ha 3EMITIO.
TonbKO OHM Beca 3TOTO HE OIIYHIAIOT, Tak naaarT Bmecte ¢ MKC.
Onnako Omaromapsi TOPU3OHTAIBHOW COCTABJISIONICH CKOPOCTH,
paBHOM 1-if KOCMHYECKOH, OHH HE YCNIEBAIOT HA HEE yNacTh, TOTOMY
4yTO 3eMJIsl IOCTOSIHHO "YXOAMUT y HUX U3-1oJ Hor''. U B pe3ynbrare
sroro MKC mocTOSHHO HaXOIUTCS Ha OJHOM M TOH ke HeOOJIbIION,
M0 CPaBHEHUIO C pa3MepaMu 3€MHOTO 111apa, BBICOTE.
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[TosTOMy KOCMOHABTBI TaM BECST MOYTH TaK K€, KaKk U Ha
3emJie, pa3Be YTO Ha HECKOJbKO KHJIOTPaMMOB MeHbIe. Bec ator
peanabHO OLIYIAETCs, KOTJa KOCMOHABTHIL, HAIIPUMED, TOIKAIOT APYT
Jpyra WIH IepeMenialoT KaKue-Tu00 MPeaMEThI.

Ho ecnu craniuio mogHsATh Ha OpOUTY, BBICOTOI paBHYIO
WM NIPEBBIILIAIONTYIO0 pAaANYC IUTaHeThl, mpumepHo 6300 kM, KOCMO-
HABTHI OyIyT BECUTH TaM, OYKBaIIbHO, MUKPOTPAMMBI H TIPU TOJTYKAX
OyIyT JIETKO OTCKAKUBATh APYT OT APYTa, KaK BO3AYIIHbIC APUKH.

OT10T 3P deKT MOMKHBI OBLUTH HCHBITHIBATH aMEPUKAHCKHE
acTpOHAaBTHI, JeTsAmue Kk JIyne...

Kak pa3 30ece 6yoem ouenv ymecmuo zamemumas, 4mo cyosa Ho
Xapakmepy 08UNCEHUA AMEPUKAHCKUX ACMPOHAGMO8 HA KUHOKAODAX,
CHAMbIX, AKOObl Ha JIyHe, OHU mam HUKoz0a He Ovliu. 3a0ayrHcOeHUsn
OMHOCUMEIbHO MO20, YMO Y MAMEPUU eCHb UHEPMHAA MACCA, CbIZPano
C HUMU 3JIy10 WIYIKY, RPeepamue ux é ''0omanymoix ooManuuKkos' .

Xopowio 3amemno, Ymo Imom croxcem CHUMAACA Ha 3emiie u ¢
ROBLIIEHH O YACHOMOIL CMEHBL KAOP08, NOIMOMY 08UINCEHUA ACMPO-
HAGMO6 KAMCYMCA HECKOJILKO NideéHee u mediienHee 00bluH020. A 6
CUly MEHbUIe20 6eca, NPU HeUIMEeHHOU MbIWEYHOU cuie, Xapakmep
osudicenus arooei Ha JIyne 6yoem cosepuienno opyzum.

Paouyc 3emnu cocmasensem — 6300xm, a paouyc Jlynvt 1700xm.
To ecmb paouyc JIynot menvue zemnozo ¢ 3,7 paza. To ecms, coznacno
dopmyne, npusedénnoii ¢ 2nase, [2n1.3] eé od6vem, a creoosamenvro u
cuna npumsancenusn na Jdyne oyoem ¢ (3,7)° = 50 paz menvuse, uem na
3emae.

Iloamomy osusxncenus acmponaemos, eecaujux na JIyne emecme
co ckagpanopamu, ne 6onee 3-5 Kuno2pammos, npu coxpaneHuu ux gu-
3UYeCcKoil cuivl, 0yoym 60.J1ee ObICMPLIMU U PE3KUMU, KAK Y KY3HEUUKOB.
U neocnopumsle 0okazamenbcmea Inozo 6y0ym noayyeHsl npu nepeom
JHce HacmoaweM noceujeHul KOCMOHABMAMU HAWe20 CRYMHUKA.
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A menepv npuxkunem, CKoJbKo 6ydem eecumb KOCMOHAam,
nanpumep, na IOnumepe. Paouyc IOnumepa pasen 70 000 xm. On

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

Hoza uenosexa nuxkozoa ne cmynum Ha nogepxnocms IOnumepa, smo
yoen pooomos. bonee mozo, FOnumep, ckopee 6cezo, npedcmasaem co-

0oii  0ocmamouno  20pAUYIO
sEmnEeTenmNEALUME g
TPREETOPHN < ~

HCUOKYIO KANJII0 Mamepuu, max
KaK e20 nosepxnocmosp usziyuaem
20pazoo 601vule menaa, yem no-
ayuaem e2o om Connua.
OnHako BepHEMCS Ha
nnaHeTa IPEIIHYI0 3eMITIO M MPOBEAEM
[ (1 4% {0)110701 AKCIIEPUMEHT.

Puc.16 BO3bMEM NIETKYIO TENEKKY M

ToNKHEM €. (puc.16) OHa nerko mokaTuTc. ..

A Tenepb NOJIO0KUM Ha HEE MOITOHHBI IPy3a U BHOBb TOJIK-
HEM. OHAKO Temeph IS TOTO, YTO Obl OHA MOKATUIIACH, TPUAETCS
MPUIIOXKUTD YK€ IPWINYHYIO CUILY...

Bot kak pa3 oTcioga M pacTyT HOI'M caMOro OOJBIIOro 3a-
OnyxaeHus B Hayke. HpI0TOH, a Tak e Ipyrue yuéHble U UX MocIe-
JOBAaTeNy, HE TOHHMMas MEXaHHW3Ma TpaBUTALMU, MPUAYMAIH U
BBEJIH B (PM3HUKY HEKYIO HHEPIIMOHHYIO Maccy, KOTopasi, AKOObI IPH-
Cyllla MaTepuu M SKOObI, 3Ta MHEPIMOHHAs Macca MPOTUBOJIEH-
CTBYET MPWIOKECHHON K TNy cujie. ITo 3a0IyKIeHHEe OYCHB JIETKO
00BsICHSICTCSL.

Haunéwm ¢ toro, uro 11000€ Teo 001amaeT CBOUM COOCTBEH-
HBIM TI0JIeM TAroTeHus. iMeHnHo Onarozaps 3TomMy MoJjto, Bce Tea
BO BCEJICHHOW MMEIOT chepruecKkyro (Gopmy, a ClIea0BaTebHO, BCE
B3aMMOJICHCTBHS BO BCEIEHHON HEOOXOIMMO paccMaTpUBaTh B HO-
aapuout (chepudeckoit) cucreme koopauHat. Cuia - BeIMYUHA BEK-
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TOpHasi, TOTOMY HAIPABJICHHUE ACHCTBUS CUIIbI, BCETJ1A NPAMAA -
Husa. A B TIOJSIPHON CHUCTEME KOOPIMHAT, KOTOPOW OIMMCHIBAETCA
METPHUKA BCEIEHHOW, KPOME paanyca, MPSMbIX JIMHUI HET, a €CTh
TOJIBKO JYTH.

IToaTomy xorna Mel npukinaaeiBaem cuity F k Tenexke, oHa
BCEria JICUCTBYET M0 KacaTeJIbHOW K AYre paBHOIO NOTECHIMAJIA U
yroJl MEXJy HalpaBICHUEM JAEUCTBUS CWJIbI U AYrOM, 3aBUCUT OT
paauyca KpUBHU3HBI ATOM 1yru. B pesynbrare uero, moreHuual Te-
JI€KKH B TPABUTALMOHHOM I10JI€ 3€MJIM CTPEMUTCSI U3MEHUTHCS OT
Ro o Ru1.

To ecTp, 1BUras TENEXKKY, Mbl, IO CYTH NBITAEMCS ITOAHATh
€€ Ha BBICOTY paBHYIO AR, B pe3ynbTaTe KOTOPOW BOZHUKAET MPOTH-
BozelcTBytomas cuna Fu, paBHas npoexunn AR Ha BekTop cuibl F,
KOTOpAasi CTPEMUTCSI BEPHYTh TEJIEXKKY B IIPEKHEE MOJI0KEeHHE. Bos-
HUKaromas npu 3ToM cuia Fu, HanpaBieHHass npomue eiCTBYIO-
el Ha Teno cuibl F v ecTh cuiia unepyuu. Jta cuina MHEPLUUM 3a-
BHUCHT OT yIJjia PUJI0KEHUS JEHCTBYIOIEH Ha TEJIO CUJIBI K PAILYCy
rianeTsl. M ueM Gosblie 3Ta cuiia, TeM 00JIbIle CKOPOCTh IBUKECHUS
U TeM Oouibliie MPOTHBOACHCTBYOMAs eif cuiia HHepIuH Fu.

He nonumast u He ymest OObSICHUTB, 3Ty cuity Fu, TeopeTuku
OIIMOOYHO MPUHUMAIOT €€ 32 HEKYI0 HHEPIIMOHHYIO Maccy. DKCIe-
PUMEHTAJIBHOE JJOKA3aTEeIbCTBO 3TOT0 YTBEPKIACHUS JIEMEHTAPHO.
J71s 3TOr0 1OCTaTOYHO MOJHATH OOBIYHBIE MEXaHUYECKHE OalaHCo-
Bbl€ 4Yachbl Ha BBICOKYIO, HAlpUMEpP, T€OCTAMOHAPHYIO OpOUTY.
Ecnu mMatepust uMeeT Takoe CBOMCTBO KaK Macca, TO TOYHOCTh X0Ja
4acoB HE U3MEHHUTCS.

B mpotuBHOM citydae, mpu yMEHBIIEHHOM Bece OanaHca U
HEU3MEHHOU YIPYrocTh BOJOCKA, YaCTOTAa €ro KoieOaHUi yBeu-
YUTCSI, @ aMIUIMTY/a HAcCTOJIBKO YMEHBIIUTCS, YTO 4achl IPOCTO
ocra”oBsaTcsi. Ha opoure BricoToit 601ee 6300 kM, nake KBapleBbIe
yachl OyAyT 3aMETHO CHEIIUTh M3-3a HUYTOXXKHON CHJIBI TSKECTH,

50



Beonroyust MATEPHH

BIIMSIONICH Ha Y4acTOTy KojeOaHui KprcTauia KBapia. YTo npuBo-
JIUT K HEOOXOAMMOCTH CHHXPOHU3AIINHU YacOB, HAXOISAIIIMXCS Ha Op-
oute ¢ yacamu Ha 3emMiie, pa3HUILY B MMOKa3aHHUIX KOTOPHIX YUEHBIC
IBITAIOTCSI OOBSCHUTh N3MEHEHHEM CKOPOCTH XO/1a BPEMEHHU B KOC-
Moce.

Bosnee Toro, ecin ObI MaTepusi ©Mea Maccy, OpOUTAIbHOE
JBIDKEHHUE IUIAHET OBUIO OBl BOOOILE HEBO3MOXKHBIM. Beas OueHb

JETKO TPEACTaBUThH cede, Kakas
HyXHa cwia nputshkenus ColHia,
yTOOBI yJepKaTh Ha OPOUTE TaKylo
OTPOMHYIO TUIAaHETY, KaK, HallpuMep,
;'I/ \ FOmuTep.

\ Ho TpaBUTAOUOHHBIC CHIIBL

\ nputskeHus: CoJHI[ @ Ha TaKOM KO-
\ JoccalibHOM pacctostHuu Ao HOnu-
Tepa HaCTOJIbKO HUUYTOXKHBI, YTO HU O

IKBHAOTEHUMANBHAR
TPAEKTOPHR

KaKOM YZIep)KaHUU HE MOXKET OBITh U

peun. llpakTudyecku HEBECOMBII
IOnurep serko ynepxuBaercs Ha Op-
OuTE BOJIHOBBIM B3aUMO/JICHCTBUEM C

nnakHeTa

IpPaBUTALMOHHBIM oJIEM
Connualra.3] (puc 4).
PucA7 B oouwem cnyuae odvacuenue

603HUKHOGEHUA UHEPpUUU J1e2KO Ho-

Hamb u3 pucynuka (puc.17). Cuna unepyuu, noo oeiicmeuem 00UHAKO-

evix cun F, nponopyuonansna paznocmu 03HUKAIOWUX 2PAGUMAYUOH-

Hbix nomenyuanos AR, komopas 3asucum om evicomwl opoumut R

cnymnuxa C. dmom eexkmop cunwt F, pasen npoexyuu AR na eéexmop

cunot F u ecezoa deiicmeyem ¢ npomueonononcHom emy HanpagieHuu.

Cuny uHepyuu MOIHCHO LIMUCTUMDb U3 NO000UA mpeyzoabHuKkoe ABD u
ACO u ona pasna F,= MAR;+cosa. Ima cuna 3agucum om yzna a.

Ilpu nanpaenenuu oeiicmeus cuivl, CO6RAOAIOULEM C HANnpaeJie-

Huem paduyca niaanemsvl, CUIQ UHEPYUU DPAGHA 6ecy mena, a npu
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HanpaeieHuu nO KACAmeabHol, OHA 20Pa300 MeHbULe U 3A8UCUN OM Pa-
ouyca Kpueusnwl naanemsl. Illosmomy uenoeex ne modxncem noOHAMb
HCENEe3HOOOPOIHCHDBLIL 6A20H, HO BNOJIHE MONCEN NPEO00Oemb CULY UHED-
yuu F, u cosunyms ezo c mecma no 20pu30HmManbHbIM PEebCaM. ..
(Ecnu nanpaenenue oeiicmeus cunwt F npoucxooum euwié u noo

Y2II0M K OUaMempaibHOll RI0CKOCHU MAZOMeloue20 meid, 603HUKAen
ewé u OonoJHUMENbHAA PA3ZHOCIb NOMEHUUAN06 (cuna), HanpaeeH-
Hasa nood yenom 90 zpadycos Kk Heil, Hazvigaeman ¢ nayke cunou Kopuo-
auca.) /na mex, KoMy He X0uemca pazoupamuvcsa ¢ uepmexrcamu, uHep-
UUIO MOMCHO 00bACHUMD ewié npouye.

Kozoa mbl monkaem meno (puc.18a), mo cozoaém neped nHum
GOJIHY CHCAMUA ZPAGUMAUUOHHOZ0 NOJIA, 8 pe3y/ibmame 4ez0 603HU-
Kaem pazHoCHb 2PAGUMALUOHHBIX NOMEHUUAN06, 0eICEYIouan npo-
mue HanpaeieHus Oelicmeus cuivl. Imo u ecms cuna unepyuu. Kozoa
Oelicmeyrouasn cuia ucuesaem, mejio HAaYUHAaAem CHUMCAMb CKOPOCHLb.
Ho sonna corcamus, naoezaroman Ha meno czaou (puc.18b), cozoaem
PA3HOCMD 2PAGUMAYUOHHBIX NOMEHYUAI08 U He N0380J1Aem eMy OCHd-
HOGUMbBCA, NOOOEPIHCUBAA €20 OeudCceHUe. Mo U ecmb 0guiceHue no
UHepuUU, NPU KOMOPOM MEJI0 8 ZPABUMAUUOHHOM ROJIe MOXcem 06U~
2amvcs 04eHb 00.120.

Korna xocMoHaBTBHI, HAaKOHEL-TO MOJETAT K JlyHe, oHM B

3TOM cpa3y ke u yboemsrcs. U stor
MOJJIOT B OYAYIIEM JISHKET TPSI3HBIM
y MATHOM BeJIMYaiiiero no3opa Ha pe-
1 ® B HyTalKIo HaydHOro coobmmectBa Co-

Puc.18 equHéHHbIX [lTaroB. Hag Humu Oy-
JeT cMesAThesl Bech MUp. Ho 3TO cityunTes emé He cKopo, a Moka ue-
JIOBEK e1lE JlaXke He HI0XaJl KOCMOca, HECMOTPSI Ha TO, UTO MOJATOPbI

COTHH JIIOJICH, TPOMKO UMEHYIOTCSI KOCMOHABTaMHU.

MakcuMyM 9TO MOXHO CKa3aTh O HHX, TaK 3TO TO, YTO OHU
MIPOBEJIH JIOBOJIBHO TIPOJOKUTEIHHOE BpeMsi B cTparocdepe, B Ma-
JAIOIIeM BBICOTHOM Ju(re. ..

Wuorna BcTpeyaroniyecs B Ie4aTH COOOIICHUS O TOM, YTO B
pe3yJIbTaTe CIOKHBIX HAYYHBIX JKCIIEPUMEHTOB, ¢ TOYHOCTBHIO O
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JIECATOr0 3HAaKa YCTAHOBJIEHO PABEHCTBO I'PABUTALIMOHHOW U MHEP-
IIUOHHOM Macc, TO 3TO MOKHO CPAaBHUTh, Pa3BE UYTO, C YTBEPKICHU-
SIMU CPEITHEBEKOBBIX CXOJIACTOB O PABEHCTBE KOJIMYECTBA AHI'EJIOB U
yepTer, YMEIAIOIIMXCS Ha OCTPUE UTJIBI.

[pumeuanne! Kak yrce ckazano evluie, u3-3a OMCymcmeus y
Mamepuu UHEPYUOHHOI MACCHbl, HA OOJIbUIUX PACCMOAHUAX OM KOCMU-
YyecKux 00veKmos, npesuluianuwiux ux paouyc, eec meia a, cieoosa-
menvHo u cunvl unepyuu F, 0Kazvlearomcsa HACMOIbKO HUUIONCHBIMU,
Ymo KocmuuecKkue annapamsl CMOZYm NepemMeuamvca mam ¢ 02pom-
HBIMU U COBEPUIEHHO 0€30NACHBIMU 01A J1100€ill, YCKOPEHUAMU, NPesbl-
wanwumMu melcaAdu g.

H mak Kak 3aKoH cOXpaneHus uMnyabca 000umu HeO3MONHCHO,
0713 nymeuwecmeuil K Opyzum nianemam, 6 Ueaax COKpaujeHus epemenu
nonéma, 6yoem 803MOXMHCHO UCHOb308aMb pPAKeniHble O08uzamenu ¢
0UeHb 8bICOKOIL (83PbIEHOIL) CKOPOCMbBIO UCHMEUEeHUA Padouezo mena.

To ecmbv, no cymu, 014 pazzona, a mak xce U ROC1e0yiouiezo mop-
MOMHCEHUSL MENHCNIAAHEMHO20 Kopaodna Oyoem 6HOJIHE 603MONCHBIM UC-
HOIb306aHUE AMOMHO20 63Dbléd, 0e3 KAKUX-TUOO0 NOCIe0Cm UL 011 Ye-
J106€4ecK020 OpeaHu3IMa.

Omnpaeumsp Kocmuueckuii kKopaoav na Mapc, nanpumep,
MOXMCHO RPOCHO BbICMIPENUE €20 U3 HYWKU, Kak 6 noeecmu Koo
Bepna. Tonvko nywky smy npuoémcsa noOHams HA 6bICOMY He MeHee
7000 kunomempos.

U 3mo, no-euoumomy, eOUHCMEEHHbBII CHOCOO Ooniemems 00
Mapca, nomomy umo npu OnumenabHOM HONAEHE 8 YCAOGUAX HACHIOA-
wieil Hegecomocmu, 4e108e4ecKuil Op2anu3m, RPUBLIKULUIL K 3eMHOMY
mAZOMeHnuI0 e06a u 8b10EPIHCUM.

Cnocoovl co30anus UCKYCCHIGEHHO20 MIAZOMEHUA 6PAU{eHUEM
Kopaonsa, npeonazaemvle puzuxamu, 30eco He nomozym. Kopaonaw, ons
co30anus eeca Kocmonasmos, xoms owvt 6 20-30 kI, nyscrno 6yoem pac-
Kpymumb 00 HeCKONbKUX MblCAY 000POMOG 8 CEKYHOY.

3a0yKIEHUSIMU OTHOCUTEIIPHO TIOHSATHS MacChl, 00YCIIOB-
JICHBI ¥ CTpeMJICHUS (PU3UKOB HAWTH HEKYIO YaCTHUILY, IPHUIAIOIIYIO
MaTEepUH 3TO HECYILIECTBYIOIIEE CBOMCTRO.

53



Anexcandp BECEAOB

VIMeHHO 1J1 3TOTO U CTPOATCS OECCMBICIIEHHbIE METaIuTHYe-
CKHE COOpPYKEHUS, BPOJIe aAPOHHOIO KOJuIaiaepa, rae yuyeHsle 3a-
HUMAIOTCSl TOPOTOCTOSAIIMMH IMONBITKAMU HOJATBEPAUTH CBOM 3a-
Oy KICHUS U OTKPBITh HEKHUW 0030H XWTTCa, KOTOPHIN MO UX MHE-
HUIO NPUJIAET MACCy MATEPUH.

...Hy BOT HakoHelU-TO, HEABHO MOSBUIIOCH COOOILEHHUE UTO,
Bpoze OBl UTO-TO OTKPbUIN. Bpose kak Obl cTaHaapTHAs MOJAETH 3a-
BepiieHa. Ho temeps Bo Bech pocT BeTana Apyras npobiaema. O0b-
SCHUTB, KaK OH 3TO JieNaeT. MoxkeT ObITh MPOCTO HAOMBAET KapMaHbI
KaMHaAMHU? MaremaTrKa Ha TaKue BOIIPOCHI OTBETA HE JAET. ..

Ho Hazo ke kak-To onmpaBaaTh A€HbIU 0e3/1apHO 3aKONaHHbIe
B 3eMJII0. BOT 1 oTKOManu uero noyBeKoBOM JaBHOCTH. Bee paBHO
MPOBEPUTH HUKTO HE CMOXKET, BElb HE Y KaXJIOr0 €CTh Ha KyXHE
COOCTBEHHBIN KOJUTAUED.

6. O KOPIIYCKYJISIPHO-BOJTHOBOM
"TYAJTU3ME"
M "KPACHOM CMEIIEHUN"

JIro0oe maTepuabHOE TENO, ABMXKYIIEECs B TI0OO0H OTHOPOI-
HOH cpefie, BO30YXKIaeT B HEH ynpyrue mpoaosiabHbie BoJdHBI. CKO-
POCTb 3TUX BOJIH 3aBUCUT UCKIIIOYUTENHLHO OT CBOMCTB Cpefbl U SIB-
JSIeTCS TIOCTOSIHHOW. JIBYDKYIIMICS TEIUIOXO0Jl BO30YXKIAeT Mpo-
JONILHBIE BOJIHBI B TOJIIIE BOJBI, PACIPOCTPAHSIONIUECS B HEH CO
ckopoctbio 1300 m/cek (ckopocTh 3ByKa B Bojie). HaaBonHas yactb
KOpabJisi Tak ke BO30YKIAeT MPOAOJIbHBIC BOJIHBI CXKaTHsS B BO3-
IyXe, KOTOpBIE pacIpOCTPaHsI0TCA cO cKopocThio 340 M/cek, min co
CKOPOCTBIO 3BYKa B BO3JIyXE.
To, 9T0 MBI HaOIIOJa€M HA CAaMOM TIOBEPXHOCTH BOJIBI - 3TO
MOTIEpEYHbIE BOJIHBI, BOZHUKAIONIME TOJIbKO HA TPAHHULIE IBYX CPE[
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C pa3IUYHBIMH CBOMCTBaMHU. ['0pO y BOHBI Ha BOJIE — 3TO BIIaIMHA
Y BOJIHBI B BO3JIyX€.

OTH BOJHBI MPEJCTABISAIOT COOOM rpaBUTAIIMOHHBIC HHTEP-
(dbepeHITMOHHBIE BOJHBI, 00pa3yloIUecss B pe3yJbTare CIOKEHUS
IIPOIOJIBHBIX BOJIH HA IPAaHUIE KOHTAKTUPYIOLIUX cpel. XapaKTepu-
CTHUKH MOTIEPEYHBIX BOJIH OMPEIEISIFOTCS COOTHOIIEHUEM CKOPOCTEH
IIPOJIOJIBHBIX BOJH B KOHTAaKTUPYIOLIUX cpenax. Eciu B BO3nyxe
CKOpoCTh 3ByKa paBHa 340 M/cek, a B Boze 1300 m/cek, TO CKOPOCTH
MOTIEPEUHBIX BOJIH HA TPaAHUIIE BO3AyXa M BOJbI OyAeT paBHA
340/1300 =0,3 m/cexk.

MarepuanbpHasi 4acTHIA, ABMXKYIIAACS B 2PAGUMAUUOHHOM
oJIe, KOTOPOE SIBJISETCS ABOMHBIM AJICKTPUICCKUM TI0JIEM, BO30YK-
JaeT B HEM BOJIHY, KOTOpasi, 110 CYTH, IPEJCTABISIOT cO00it d6e cos-
Meu|éHHnble nPo00IbHble BOIHBl B DIEKTPUUYECKUX TOJAX PA3HBIX
3apsnoB. M Tak Kak 3TH IOJISL HAXOIATCA BHYTPHU APYT Apyra v
UMCIOT HpOTI/IBOHOJIO)KHBIC CBOﬁCTBa, TO 3TU BOJIHBI B HUX — CHH-
XPOHHBI U TPOTUBO(A3HBL. Eciar B HEKOTOPOil TOUKE MOJIsI MOJIOKHU-
TEJIHLHOTO 3apsia y BOJHBI TOPO, TO B TOM K€ TOUYKE IOJISI OTPHUILA-
TEJTHLHOTO 3aps/ia — BIaJnHA.

To ecTh Mo cyTH, 3TO KOJieOaHUs TIOJIIPHOCTH MEepeKoca rpa-
BUTAIIMOHHOTO TOJIA (TIOJISIPHOCTH MarHUTHOTO TI0JIs1), KOTOPHIE H
MPEJICTABIISIFOT COOOM caMble HACTOSIIUE HOnEPeUHble 2PAGUM Al U-
OHHble BOIIHBI HA TPAHUIIE IBYX JEKTPUUECKHUX IMOJICH pa3HbIX 3a-
p}II[OB. 3KCHepI/IM€HTaﬂbHa}I I/IJIJIIOCTpaLII/ISI 3TOI'0 SBJICHUS IIOKaA-
3aHa Ha (puc.11b) B [run.4].

N ecnu rpaHuil Mexay BOAOW M BO3AyXOM, HapuMep, Mpe-
KpacHO BHUJHA, TO TPAHUILy MEKIY MOJSIMU Pa3HBIX 3apsI0B MPe/I-
CTaBUTH cebe o4eHb TpyaHo. [lonsa oOnagaroT 00BEMOM U TpaHUIIA
MEXy HUMH CYIIIECTBYET MPAKTHYECKHU B JIIOOOH TOYKE 3TOTO 00B-
éMa. A caMma FpaBI/ITaLII/IOHHaSI BOJIHA B OTJIMYHWU OT BOJIHBI HA BOJAC,
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UMEIOLIEeH KPYroByIo AMarpaMMy HaIpaBJIEHHOCTH, PACIIPOCTPaHs-
€TCsl BO BCE CTOPOHBI, TO €CTh UMEET YK€ CPEPUUECKYIO TharpaMMy
HaIpPaBJIEHHOCTH.

U kak MbI y)k€ YCTAaHOBHJIM BBILIE, TIPU JIBUXKEHUHU YACTHUIIbI, B
aCUMMETPUYHOM TPaBUTALMOHHOM II0JIe, cO3JaBaeMasi €il BOJHA,
Oyzer Tak ke HecuMMeTpuuHOW. E€ cocraBistonie OyayT pasiu-
4aTbCsl MO BEJIMYMHE, B 3aBUCHUMOCTH OT 3HaKa acummerpuu. Wiu
JPYTUMH CIIOBaMHM, BOJIHA OyZAET MOJIIpH30BaHHONW. BOT MHTEpECHO
Obl y3HaTh, KaKWe € 3TO T'PaBUTAI[MOHHBIE BOJHBI, C MOMOIIbIO
MHOTOTOHHBIX OOJIBAHOK, YK€ TOOPYIO COTHIO JIET O€3YCIEITHO IThI-
TalOTCS OOHAPYKUTH OONbIINE YIEHBIC?

B npuponie He cymiecTByeT abCOMIOTHO HUKAKUX MTPUYNH, 3a-
NPENIAoNX MaTepHalbHBIM TelaM ABHraThcs B JII000H cpene ¢
JTIOOBIMH CKOPOCTSIMH, CKOJIb YTOJHO MPEBBIIIAIOIIUMU CKOPOCTH
pacrpocTpaHeHHs BO30YKIaeMbIX UMH BOJIH. 32 UCKJIIOUEHHEM, KO-
HEYHO, OpEeIOBOI TEOpHH OTHOCUTEIHHOCTH WM TICEBIOHAYYHOM
KBAaHTOBOH (PM3HUKHU.

CaMonéThl, HampuMmep, COBEPUIEHHO CBOOOIHO JIETAIOT B
BO3/IyX€ CO CBEPX3BYKOBBIMU CKOPOCTSIMHU U TOTJA OHU CTAHOBSITCS
HCTOYHUKAMHU YIApHBIX BOJIH, KOTOpPbIE MPEICTaBISAIOT COOON JIBU-
KYLITUICS Tiepe]] HUIMH CKauOK JaBJICHUS.

[Tporecchl, MPOUCXOIAIIME B YIAPHON BOJHE, OTIMYAIOTCS
OT MPOUCXOASIIUX B OOBIYHON TEM, UTO B HEW B pe3yibTaTe OBICT-
pOro CXKaTHsl BBLAETSAETCS OOJBIIOE KOJIWYECTBO TEIUIa. DTOT IMpPo-
I[IeCC aHAJIOTUYEH IMpoleccy OBICTPOTo CkaTusi 00bEMa BO3Jyxa B
WIMH]IPE ABUTATENs], IPU KOTOPOM B pe3yJIbTaTe Pe3KOro yBeiauye-
HUS KOHLEHTPALUK HOCUTENEH 3apsA 0B B 30HE CKATUSL, TPOUCXOIUT
X OypHOE BBIJICIICHUE B OKPYIKAIOIIYIO CPeAy B BUE Teruia [IJ1.8].

VIMeHHO 03TOMY CBEPX3BYKOBBIE CAMOJIETHI UMEIOT OCTPYIO
HOCOBYIO yacTh. OHa pa3JIBUTaeT CIIOM BO3AyXa U CBOJMT Ha HET €T0
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yIUTOTHEHHUE Tiepe camosiéroM. M XoTs camosiéT 1aBuT OOKOBOIA T10-
BEPXHOCTHIO Ha BO3/YyX, HarpeBa M3-3a OTCYTCTBUSI TPECHHS B BO3-
JyXe, He TIPOUCXOJINT.

[TogoOHBIM ke 3P heKTOM OBICTPOTO CKATUS MUKPOOOBEMOB

BO3/yXa B HEPOBHOCTSX TPYLIMXCS MOBEPXHOCTEH, OOBICHIETCS U
BbIJIETIEHHE TeIa [IJ1. 9] B pe3ynbraTe TpeHus: TBEPABIX TEN APYT O
npyra. M1 uMeHHO 13-3a CBEpX3BYKOBOU CKOPOCTH METEOPUT, MOIAB-
mwii B atMocepy CxKUMaeT mepen co0oi BO3ayx, o0pasyeT yaap-
HYIO BOJIHY, M B PE3YyJIbTAaTE MOBBILICHNS TEMIIEPATyphl B HEH, IIa-
BUTCS U CTOpAeT.

Cger, Kak U J11000€ APYroe H3JIy4yeHHE - PEHTIE€HOBCKOE,
raMma, pajifo, peaCcTaBiIsseT co00M MOTOK YaCTHIL] IBUKYILUXCS CO

~-Tpebert | CKOPOCTSIMU, OJIM3KMMU K CKOPOCTH

. BOJIHE

pacmpocTpaHeHusT  BO30YKIaeMbIX
UMU BOJIH B TPABUTAI[MOHHOM TIOJIE,

©

m

e
Te

a JUIMHA BOJIH OIIPECIIIeTCs pPa3sHo-
CTBIO CKOPOCTEH 3TUX YaCTHI] U BO3-

Amaw
BafEh]

s | OY’KIAEMBIX MMM BOJIH.
Puc.19 To, 4ro y4€HblE CUMTAIOT
Pa3HBIMH YaCTHLAMH, JTO IO CyTH
OIHYU M TE JX€ YaCTHULbI, JBHKYIIUECS C PA3IMIHBIMU CKOPOCTAMHM.

KorepentHocTs J1yua na3epa, HarpuMep, 00bsICHAETCS TeM, 4TO (o-
TOHBI (YaCTHIIBI) JBIKYTCS C OJMHAKOBBIMU CKOpOCTsIMH. [lnHa
BOJIHBI, BO30Y)K/1a€MO YacCTHUIIeH, OMUCHIBACTCS TPOCTHIM BBIpaXKe-
HUEM:

A=(Vs-Vu)/t,

rae Vu— CKOPOCTb YacCTHIIbI,

a Vs — CKOPOCTb, CO3/1aBAEMOI1 €10 T'PAaBUTAIIMOHHOM BOJIHBI
(cxopocmb ceema) (puc.19). DTOT XKe PUCYHOK HILTIOCTPUPYET
BO3HUKHOBeHHE »d(Pdekra [lommuepa. Ecniu wabmronatens
HAXOJWTCSI B TOYKE A, JJIUHA BOJIHBI yMEHBIIAeTcs (CHHEe
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CMEILIEHUE), ecau B OTouke b — yBennumBaercs (KpacHoe
cmenienue). [lpu nnmuHe BosHBI BUauMoro ceera B S50nm (5,5E-
7m), CKOpPOCTh YacTuIl OyeT COCTaBIATh TpUMEPHO 99,9999999 %
OT CKOPOCTH PACIIPOCTPAHEHMS BOJIHBI B TPaBUTAIMOHHOM noiie. U
4yeM OJIMKe CKOPOCTh YaCTHIl CBETOBOTO U3ITyUEHUS K CKOPOCTH pac-
MPOCTPAHEHHUS BOJIHBI B TPABUTAIMOHHOM II0JI€, TEM OOJBIIE €ro
[[BET CMEMIEH K CHHEMY KOHITy criekTpa. L[BeT — 310 ¢yHKIHUs CKO-
POCTH YaCTHUIL U3ITYUCHHUSI.

N3BecTHOE Kpacnoe cmeujenue, KOTOPOE COBPEMEHHAs
HayKa CUMTAET MPHU3HAKOM "pazberaHus’ TaJaKTHUK, OOBSCHACTCS
IPOCTBIM YMEHBUIEHUEM CKOPOCTH JBHKEHHS YACTHIL] M3Iy4EHUS
(Vu), 13-3a TOPMOKEHHUSI B TPABUTALMOHHBIX MOJISIX KOCMHYECKUX
ten (yemanocmu ceema). Y, eCTECTBEHHO, YEM JIaJIbIIe HAXOAUTCS
KOCMHUYECKHI 00BbeKT 0T HaOIroAaTesNs, TeM OOJBIIUI MyTh MPUXO-
JIUTCS TIPEOI0JIeBATh YaCTHUIIE U3TYUYEHUS U TEM CUJIbHEE YMEHbIIIe-
HUE CKOPOCTH U OO0JIbIIe "MOKPACHEHHE CIIeKTpa'.

EcrectBeHHO, 4TO 4YacTHUIIbI, W3Iy4YEHHBIE OUYEHb YIAJIEH-
HBIMU 3BE3/1aMH1, HACTOJIBKO 3aMEJIIFOTCS B IyTU U MX JIJTMHA BOJIHBI
YBEJIMYMBAETCS HACTOJBKO, YTO OHM CTAHOBATCS HEBUIUMBIMHU B
CBETOBOM JHAara3oHe BOJH. DTUM SIBICHHUEM U OOBSCHSIETCS TOpHU-
30HT BUAMMOCTH, N0 KOTOPOMY YYEHBIE COBEPIIEHHO I'€HUAIBHO
BBIUMCIIWIN "BO3PAcT BCEIEHHOM".

IIpyn mnpeBbIIEHMM YacTULEH CKOPOCTH BOJIHBI B Cpele
(ceepxceemosas ckopocmv), (Va>Vs ), BO3HUKAET yJapHasi BOJIHA,
Py KOTOPOM YacTHIla, B PE3yibTaTe IMOBBIIICHUSI B 30HE CXKaTUSA
KOHIIEHTpAllUX HOCUTENEH 3apsi10B, HAUMHAET "pa3BaiiBaThCs” CH-
JaMH OTTAJIKMBaHUS Ha COCTaBHbBIE Cy0dJIEMEHTapHbBIE YaCTHIIBI.

OTu cyOdJIeMeHTapHble YacTHIIbl, BCTYMAlOT B CHUHTE3 C
OKPY’KalOIIMMH 4aCTUL[AMH, KOTOPBIA PETUCTPUPYETCS B BUJIE CBE-
YyeHus, HasbiBaeMoro s¢¢exrom BaBuiosa-UepenkoBa. Tak kak
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MIPUPOJIE Heu38eCmHO TIOHSATHE OOPaTHOU CBSI3M, TO B HEU M HE CY-
IIECTBYET HUKAKWX BEYHBIX aBTOKOJIEOATENbHBIX IpoieccoB. JIro-
ObIe BOJTHOBBIC BO3MYIICHHSI BO BCEJICHHOM, SIBISIOTCS MCKJIIOYH-
TEJHLHO CJICJICTBHEM JBUKCHUS MAaTepUATbHBIX TEJ B TPaBUTAIlMOH-
HBIX HOJISIX KOCMHUYECKUX OOBEKTOB.

W xoTs Bcsl BcelleHHAsI 3aNIOJHEHA TPaBUTAIIMOHHBIMH BOJI-
HAMU OT JBMKCHHS MHOXKECTBA KOCMHYECKHX OOBEKTOB U pa3ind-
HBIX YaCTHUII, YEIIOBEUECKUH TJa3, TaK )K€ KaK M ONTUYECKUE TIPH-
OOpBbI, BOCIIPUHUMATH X HE CIIOCOOEH.

DTO 00CTOSTENBCTBO, B YACTHOCTH M OOBSICHSACT YEPHBIN
1BET HOYHOTro Heba. Ecnu OBl cBeT mpeacTaBisul cOO0K BOIHBI, TO
MBI ObI HE CMOTJIM YBUACTh HH OJHOM 3BE3]IbI, IOTOMY YTO MHTEH-
CUBHOCTb BOJIH, TaK € KaK ¥ TPAaBUTAIMOHHOTO TOJIs, OcllabeBaeT ¢
paccTosiHuEeM ¢ 00paTHO KyOW4ecKoi 3aBHUCUMOCTBIO. OIrylieHue
CBETa B MO3Te BO3HUKAET TOJIHKO MPHU B3aWMOICUCTBUHU MOTOKA Ya-
CTHI] M3ITyYEHUsI C MOJIEKYJIaMHU POJOINWHA B CETYATKE TJasa, Io-
ATOMY 2pasumayuonnvle (Paouo u ceemosvie) 60Hbl - HEBUIUMBI.

Ho umenno sta "epasumauyuonnas paoe'' oT OBUKEHUA
MHOKECTBA YaCTHII], UCITyCKAEMBIX 3BE3JaMU M TIPEJICTABIISET CO-
00i1, Tak Ha3bIBAEMOE, "peiuKmosoe usiydeHue' , KOTopoe, 1o "aB-
TOPUTETHOMY"' MHEHHIO KaHJHMJIATOB B JIOKTOPA, OCTAJIIOCH OT OWO-
JIeicKkoro bobIIoro B3peiBa M 10 CUX TIOP HUKAK HE MOXKET pacce-
SITHCSL.

Ota *e TpaBUTALMOHHAsS PsAOb SBISETCA M OaHAIBHOM MPH-
YUHOUN OpoyHoeckozo nevxenus. Ho, He cMOTpst Ha 3TO, YUEHBIE C
YIOPCTBOM, JOCTOWHBIM JIYYIIIETO NMPUMEHEHHUsI, YK€ MHOTO JIET
WIYT 3TH TPaBUTAIIMOHHBIC BOJHBI, COBEPIICHHO HE I0/03peBasd,
YTO MPOCTO B HUX *KUBYT. Kak ObUIO Cka3aHO BhIIIE, JIFOOOW MaTe-
pHUaTbHBIN 00BEKT, IBWKYIIUICS B JIFOOOM cpeie, BO30YKIaeT B HEH
BOJIHY. BO3bMEM 11 prMepa MOBOIHYIO JIOJIKY, ABMKYIIYIOCS B
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ToJIe BOJbI co ckopocThio 30 y3J0B, wiu 15 m/cek. J{nunHa yrpy-
O BOJIHBI, CO3[laBaeMasl €i, OyJIeT paBHa Pa3HOCTH CKOPOCTEH
3BYKa U JIOJKU B BOJE,

A=(Vs-Vi)lt,

rae V3 - CKopocTh 3ByKa B BOJE, a Vi — CKOPOCTb JIOJIKH.
3to npumepno (1400 -15)/1=1385m.

[Mepuon P=V;/A, lcex. Yacrora, F =1/P, okono 1 I'm.

Jloaka, IBHXKyYIIAsICS C 3TOM CKOPOCTHIO B IOJABOAHOM I10JIO-
JKEHUH, B JIIOOOM cllydae u3aydaeT WH(Pa3BYKOBbIE BOJHBI YaCTO-
toit okojo 1 I'u, mymmaOoN 1385M. OGHAPYKUTH WX MOXKHO C TIOMO-
B0 TIOJIYBOJITHOBOW aHTEHHBI, MPEACTABIISAIONEH co00il 1Ba AatT-
YUKa JaBJICHUS, PacofioKeHHBIX Ha TiyonHe 10-12m MeTpoB u pas-
HECEHHBIX Ha PACCTOSIHUE MOJIYBOJIHBI, TO €cTh Ha 692M. Tounble
KOOPJMHATHI MTOABOTHOM JIOJKH MOKHO OTPEACIUTh, UCTIONb3YS ABE
TaKUX aHTEHHBI, pA3HECEHHBIX Ha S-8KM.

CKOpoCTb BOJHBI B TPABUTAIIHOHHOM TI0JI€ — BETMYMHA ITPaK-
TUYECKU HOCHOSAHH A, 3aBUCSIIAS TOJIBKO OT CBOMCTB MOJISL. DTO TO,

Fad 4TO B KBAaHTOBOH ()M3MKE, HA3bIBa-
: g eTCsa cKopocmblo céema. A Tak Kak
MaTepusl B3aUMOJIEHCTBYET TOJBKO €
TIOMOIIBIO TIOJIEH, TO CKOPOCTh 3THX

B3aUMOJICYCTBUI HE MOKET IIPEBBI-

0000000 . CKOPOCTH PacipOCTPaHEHHs

Puc.20 IPaBUTAIIMOHHON BOJIHBI MJIH KaK TO-

BOPST KaHJIUJAThI B IOKTOPA, CKOPOCHIU céema.

CKopocCTh IpaBUTAIMOHHBIX BOJH B Pa3jMUYHBIX BEIIECTBAX
3aBHCHUT OT aCUMMETPUU TPABUTAI[MOHHBIX MOJIEH X aTOMOB M UX
arperatHoro coctosiHus. Yem Oouibllie aCUMMETpPHsI TPAaBUTAI[MOH-
HBIX TOJIel aTOMOB T'a30B S, TeM OOJBIIMI MyTh MPUXOAUTCA IIpe-
0JI0JIEBAaTh BOJHE M, €CTECTBEHHO, 3aTpayMBaTh Ha ATO OoJbIee
BpeMs.
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OTa 3aBUCUMOCTb CKOPOCTH BOJIHBI OT IUIOTHOCTH CPENbI, B
KOTOpPOM OHa pacnpoCTpaHsAETCs, WIUIIOCTPUPOBAHA PUCYHKOM
(puc.20). B cBsi3u ¢ 3THM, BIOJIHE YMECTHO YIOMSIHYTh 371€Ch U3-
BeCTHBIN 3KkcniepuMeHT H. bacoBa, mocTaBieHHBIN B IECTUIECSITHIX
ronax npouwioro Beka B CCCP.

CyTb 3TOr0 3KCIIEPUMEHTA TaKOBA, JIyY Ja3epa paclleIusuIcs
Ha J1Ba JIy4a, OJIUH U3 KOTOPBIX IOINAaJaJl HEMOCPEACTBEHHO HA MHU-
LICHb, 4 BTOPOM CHavasia IPOXOAWI YEPE3 YCUIUBAIOIIYIO SYCHKY.
Sueiika sTa mpeacTaBisia co0oi pyOMHOBBIN Jlazep, padoTarouui
B PEXKUME YCHUIICHUS.

EcTecTBEHHO, YTO JIy4yd AOCTUIVIM MMILIEHH HE OJHOBpE-
MeHHO. Ho okazaioch, 4TO Jy4, NPOIICAIIMI 4Yepe3 KpHUCTall
SIUEHKH, JOCTUT MUIIEHHU PAHbIIE JIyya, MPOIIEIIErO 0 BO3IYXY.
[Mpuuém pasnuna Obia mpocto orpoMHOM. OHa MpeBbIIIana BCe
MBICIIUMBIE M HEMBICIIMMbIE MOTPEIIHOCTH U OmKOKU. Jlyd mpoxo-
JIMJT CKBO3b STYCHKY, TPAKTUYECKH MTHOBEHHO C IIOYTH OECKOHEUHOM
CKOPOCTBIO.

VY cnoBus 3KCIIEPUMEHTA U3MEHSUIH, HO PE3YNbTaT OCTABAJICS
npexxHuM. bosee Toro, pe3ynbTar He M3MEHMIICSA, 1aKe KOTla KTO-
TO 3a0bUT BKJIIOYUTH MUTaHUE YCUITUTEINS U BTOPOH JTyd MPOCTO MPO-
€N yepe3 pyOMHOBBIN KapaH/all.

Jlyd npoxoui uepe3 pyOuHOBBII cTEpKEHb ¢ OECKOHEUHOM
CKOpOCTBIO, M pa3HHIIa Obula paBHA JJIMHE KpucTamwia. Hazpesaro-
MM CKaHJal B CBSA3M C pe3yJbTaTaMH AKCIIEPUMEHTa, CTaBUJ Ha
TEOPUHU OTHOCUTEIIBHOCTH OIPOMHBIN KUPHBIN KPECT.

Kak Tornma BeIIUIM M3 3TOTO MIEKOTIMBOTO MOJIOKEHHUS, HE-
n3BecTHO. CKOpee BCero, CyCTWJIM Ha TOpMO3ax. XOTs, MO CYTH,
COBpEMEHHasi TeopeThdeckas (U3MKa TOJBKO TEM W 3aHHMaeTcs,
YTO U300pETaeT BEUHbIE IBUTATENH. . .
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Tak kak MaTepuaibHble 00BEKTHI B3aUMOACHCTBYIOT MEXKAY
co0oif Ha ypOBHE MOJIeH, CKOPOCTh ITOTO B3aMMOJICHCTBHUSI OTIpe/ie-
JSI€TCsI, B OCHOBHOM, CKOPOCTBIO PAcIIpOCTPaHEHUsI BOJIH B TPaBUTa-
IIUOHHOM TI0JI€ (CKOPOCTh CBETA), TO U PE3YyIbTAaThl SKCIEPUMEHTA
BacoBa, ¢ TOuKM 3peHHs HACTOSIIEH TEOPUU, OOBICHAIOTCS OUYCHb
pOCTO.

Jlyd, mpomenmuii o pyouHy (TBEpAOMY Temny), MPEOa0IIeT
ropa3Ji0 MEHbIIIEE PACCTOSHUE B TPABUTAIMOHHOM TOJIE TBEPAOTO
Tena (D Sr), 4eM Jy4, paclpoCTPaHSIOUINIICS B I'paBUTALMOHHOM
oJie BO3AYIIHON cpesnl (3 Sr).

[lepenaya >xe uMIyJIbca HEMOCPEACTBEHHO C aTOMa Ha aTOM
B TBEP/BIX TeNaX U KUJIKOCTSX, B CUITy UX MPAKTUUYECKON HEC)KUMa-
€MOCTH, IPOUCXOAUT CO CKOPOCTBIO, OJIM3KOM K OECKOHEUHOM
(puc.20). ITosTomy myd, mpoiennuii yepe3 pyOHHOBBIH KpUCTAILT,
NPUILIET HA IETEKTOP PaHBIIIE JIy4a, pACPOCTPAHSIOIIETOCS 10 BO3-
yXy, HA BPEMSL:

t=3_Sr- > Sv)/c, re
> St — cyMMapHbIi MyTh Jy4a B TPAaBUTAILIIOHHOM TOJIE PY-
OuHa,

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

€ — CKOpPOCTh BOJHBI B TPAaBUTAIMOHHOM TIOJE (CKOpOCMb
ceema).

Jlorndeckast Ge3rpaMOTHOCTh JTIOJIEH, HA3BIBAIOMINX Ce0s
YUEHBIMH C UX HECTIOCOOHOCTBIO MOHSTH MPOCTHIE BEIIH, MTPUBEIIA
M300pETEHUIO TMOHATHS KOPITYCKYJISIPHO-BOJIHOBOTO Jyain3Ma,
YTBEPKAAIOIIETO, YTO MaTEpHUsl B HEKOTOPBIX CITydasix, MOXKET Ipe-
BpallaTbCs B CBOE CBOMCTBO M CO3JAaHHUIO TAKOrO JHKEHAYUYHOTO
HaIpaBJieHUs B HayKe, KaK KBaHTOBas (PU3UKA.
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7. OB OHEPI'UH

DHeprus, MOHATHE B COBPEMEHHOW HayKe, MPSIMO Taku, dhaH-
tactruueckoe. M kak Toybko e€, OeqHyro He CKIIoHAt0T. OHa U U3ITy-
yaeTcs, U MOIJIoIaeTcs, U Jaxe npespauiaercs B Maccy! W kakoit
TOJILKO OHAa HE OBIBACT, U MOTEHIIMAILHON U KUHETUYECKON U TeM-
HOM U JJaXKe KU3HEHHOW U TyXOBHOM.

Ha camom gene, Takoit ¢pu3nyeckoi CynHOCTH, KaK SHEpPIus,
B IIPUPOJE HE CYIIECTBYET. DTO MPOCTO OJHO M3 HEOTHEMIIEMBIX
CBOMCTB MaTEpHH, TAKOE K€ KaK HallpuMep, MPO3PAYHOCTh CTEKIIA,
KOTOPYIO HEJIb3sl OTACIIUTD OT CTEKJIa U "IPIIICTIHTh " K dhaHepe 1is
TOTO, 4TOOBI (paHepa cTaja mpo3pavHoOM.

W sHeprus mo60ro Tena 3aBUCUT TOJIBKO OT €ro TOJI0XKEHUS B
IPaBUTALMOHHOM WJIM 3JIEKTPUYECKOM Ioje Apyroro tena. M He-
CMOTpS Ha YBEpPEHHS OOJBIINX YUCHBIX, HUKAKOW BHYTPEHHEH dHEP-
TUU MaTepusi HE UMEET.

OpnHako B mociiefHee BpeMsl B HHTEPHETE MOSIBUIIOCh OIPOM-
HOE KOJIMYECTBO PECYpPCOB, II€ apMUU NCEBAOYUEHBIX JHOOUTENEH
paccyXIarT O MMOMCKaxX KaKOW-TO CBOOOIHOM YHEPTHUH, KOTOPOM 11O
UX MHEHHUIO, 3aMoJIHeHa Bcsl BceneHHas. U naxe Oonbliue yd€Hble
HE KpacHes BPYT, 4YTO MOJI U3 KOCMOCA JIbETCS TAKOHM IMOTOK SHEPTUH,
4TO B OyaynieM e€ XBaTUT YeIOBEUYECTBY Ha MUJUTMOHKI JieT. U mo-
XO0JK€, UTO CaMU B ATY UYIIb BEPST.

A BCce HaUMHAJIOCh C KAKUX-TO HEBEPOSITHBIX CIYXOB O TOM,
yro Tecna, sk0ObI HaAImIEN COCO0 MCMOIB30BaHUS HEPTUU BaKy-
yma!, HO MPOKJIATHIE KAIMTAIUCThI KYITWJIA Y HETO MTaTEHT U BCE 3a-
CEKPETHJIU, YTOOBI HE YITYCTUTh MPUOBUIH OT MPOAAXKHU YIIIEBOA0PO-
JIOB.

Ho oco0eHHO yauMBIAIOT paccyXAeHUsI YYEHBIX O TOM, UTO
IIpU NEPEMELIEHUN MATEPUAIBHOTO TeJla 10 3aMKHYTOW TpPaeKTo-
pum, coBepuiaeMasi paboTra paBHa HymO. Takylo axMHEI0 MOXKET
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HECTH TOJIbKO KaKOi-HUOYb O€3rpaMOTHBII CBUHAPH, EMY MTPOCTHU-
TEJbHO.

Ho yuéHblif AOMKEH MOHMMATh, YTO €CIIM Mbl MOJHUMAEM
TUPIO Ha BTOPOH 3Tax, TO 3T0 MbI coBepiiaem paboTy IPOTHB CHITBI
NPUTSDKEHUS. A KOTJja Mbl COpachiBaeM TUPIO CO BTOPOTO 3Taxa, TO
sto 'PS coBepmiaetr paboTy moja ACHCTBUEM CHIIBI MPUTSKEHHS.
To ectb pabota coBepmaercs PASHBIMU Tenamu 1 B pa3HbIX yCIIO-
BUSIX, TTOATOMY €€ Hellb3sl MpupaBHUBaTh. OAHAKO YUEHBIX 3TO HE
CMYyIIaeT.

Bcest sHeprus, mocrymaronias Ha 3€eMIII0O U3 KOCMoOca — 3TO
BCETO JIMIIb OOBIYHBIA COJIHEYHBINM CBeT. M 3TOT MOTOK IEWCTBU-
TEILHO KoJioccalieH u ecyii He OyaeT ComHia, 3emMinst 32 HECKOJIBKO
HEJeNb IPOCTO MPEBPATUTCS B JICJSTHOM 1Iap U BCE TIOTHOHET.

ConHeuHas ’HEprus, 3T0 NOTOK MaTEPUAIBHBIX YacTHULL "'COJI-
HEYHOIo BeTpa", 3JIEKTPOHOB, IPOTOHOB, aTOMOB BOAOPOJA U T.A.,
JBUKYIIMECS C PA3JIMYHBIMU CKOPOCTSIMU U COIIPOBOXKAAEMbIE BOJI-
HaMU B €0 IPaBUTAIMOHHOM ToJie. M yeM BbIlIe X CKOPOCTb, TEM
0oJiee KOPOTKHE BOJTHBI OHU BO30YK/IAIOT.

Cama 6o1na He Hecém HUKAKOU IHEP2UU U He MOJCem OKa-
3b16aMb HUKAKO20 0AG/IEHUSA - IO NPOCMO MEXAHUZM nepeoayu
63AUMO0CIICMEUA MEHCOYy MAMEPUATbHBIMU meaamu, 6 OAHHOM
cayuae medxncoy Connyem u 3emnéil.

MpbI BUIUM CBET HCKIIIOUUTENBHO OJarogapsi TOMy, 4To Io-
TOK MaTepHalbHBIX YacTHIl, (OTOHOB, MMOMAaiasi B TJIa3, COBEPIIAIOT
paboTy, morIoasch MOJIEKYJION pOIONUHA B CETYATKE.

B pesynbrare norsiomeHus: (GOTOHA y MOJIEKYJIbI POJONHUHA
YBEJIMYUBACTCS ACUMMETPHS €€ TPaBUTAIIIOHHOTO MOJISI U, COOTBET-
CTBEHHO, BO3HUKAET PA3HOCTh JJIEKTPUUECKUX MOTEHIIMAIIOB, B pe-
3yJIbTaTe KOTOPOIl BO3HUKAET JBUKEHHUE AJIEKTPOHOB 110 HEPBHOMY
BOJIOKHY WJIU AJIEKTPUYECKUHN TOK, HHTEPIIPETUPYEMBIN MO3TOM KaK
CBET.
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[TonaTHe KBaHTa cBeTa, KaK MOPIHUU U3ITYYCHUS, BOSHHUKIIO
UMEHHO HM3-3a TOTO, YTO ()OTOH SIBISICTCS MUHUMAILHOW MOPIUCH
CBETOBOTO TOTOKA, B Pe3yJbTaTe KOTOPOW BO3HUKAET OIIYIICHHE
cBeTa B Mo3re. KBaHT — 3TO IpoCTO OJJHA €IMHCTBEHHAs] YacTHIIA
WJIH TO K€ CamMoe, 4TO U (DOTOH.

DHepzus, He MoICem RPeCPAULAMBCA HU 6 KUHEMUYECKYIO, HUL 6
MexXaHuuecKy, HuU 8 XUMUUECKYI0, HU 8 KaAKyl0 Opyzyl0, ROMOMYy 4o
MO MOBKO CEOIICINEO MAMEPUU COBEPUIAMb PAGONLY, 00YCI06/1EHHOE
PA3HOCMbIO ZPAGUM AYUOHHBIX HOMEHYUAT08.

U xorma roBopsIT 0 iepeave dIEKTPOIHEPTUH, TO HMEETCSI B
BUY TO, YTO TepeAa&TCs MOTOK MAaTEPUATBHOTO HOCUTEIS — JJICK-
TPUUYECKH 3apSHDKEHHBIX YaCTHI], KOTOPBIC NIPU JIBHKCHUU IO JCH-
CTBHUEM PA3HOCTHU MOTEHIIMAJIOB CIIOCOOHBI COBEPIIAThH padoTy.

8. O IIAPOBOM
MOJIHUA

[ITapoByr0 MOJIHHIO, KaK 1 MHOKECTBO IIPOCTHIX MPUPOJHBIX
SBJICHUI, COBPEMEHHAs HayKa J0 CHUX IOp CUMUTAET 3arajkou, Ha
00BSICHEHUHN KOTOPOI clioMaiy 3yObl O4YeHb MHOTHE OOJbIINE yUE-
Hble. Hayka BooO1ie u1ET OKOJIIbHBIMU MYTSIMA U OY€Hb MHOTHE Me-
XaHU3MBbI IPOCTBIX TPUPOIHBIX SIBJIEHUN OCTAIOTCS BHE €€ MOJIS 3pe-
HUS.

BrinBuHYTO COTHHM Bepcuil OOBSICHEHUS IAPOBOM MOJIHUH,
HO HU OJIHA U3 HUX JJa)kKe Ha 0Ty He MpHOIN3nia HayKy K pasraake
3TOrO ABNeHUS. HO Ha OCHOBE BBbIIIE W3JI0KEHHOTO, MEXAaHNU3M IIa-
POBOI MOJIHUU 3JIEMEHTAPHO OOBICHSIETCS.

OObIuHas NUHEHHass MOJHUS TMPEJCTaBIsAET COOON KpaTKo-
BPEMEHHBIN TOKONPOBOMISIIMN KaHAJI B BO3JyX€, BOSHUKAIOLINUI B
pe3yabTaTe pa3HOCTU DJIEKTPUUYECKUX MOTEHIIMATIOB MEXIy o0Jia-
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KaMu WK o0akaMu U 3eMIIEN. Pa3HOCTh MOTEHIIMAIIOB, 3TO PE3YIlb-
TaT TypOYJEHTHOCTEH, BO3HMKAIOIIUX OT PAa3HOCTH TeMIepaTyp
BOCXOJSIINX U HUCXOJAIINX IIOTOKOB BO31YyXa B KapKYIO ITOTOAY.

TypOynentHocTr B 001aKax NPUBOJAT K NEPEMEIINBAHUIO U
YBEJIMUYEHUIO IIOIAN CONPUKOCHOBEHMSI MOJIEKYJI BOISHBIX IIapOB
C MOJIEKYyJIaMH OKPYXKAroIllero BO3AyXa, YTO O0JIerdaeT mepeTeKa-
HUe 3aps0B. [Ipu 3TOM paboTaeT TOT ke caMblif MEXaHHU3M, KaK MPH
AIIEKTPU3ALIMY HATUPAHUEM CTCKJISHHOW MM 500HUTOBOH MaIOYKH.

O6naka, cocTosIIue U3 MOJIEKYN U Kalelb BObl, UMEIOLINX
MEHBUIYI0O ACUMMETPUIO T'PABUTALMOHHBIX IIOJECH, OTHOCUTEIBHO
MOJIEKYJI BO3yXa KaK IIPABUJIIO, ITOJIy4arOT U3 HErO U30bITOYHBIE OT-
pHLATEIIBHBIC 3aps/Ibl.

Pa3psg MoxeT MpoM30HTH Kak MEXIy OoOJlakaMH, UMEIo-
IIMMU OTPULIATEIIBHBIE 3apsAbl pa3HOW BEIMYMHBI, TaK U MEXIY 00-
JaKaMM U 3eMJIEH, KOTOpask Tak e UMEeT 0YeHb HeOONbIION U30bI-
TOYHBIA OTPULIATEIILHBIN 3apsil.

Korna mexay obiakaMu pa3HOCTh MOTEHIIUAIOB JOCTHTACT
HEKOTOPOU KPUTHUYECKOHN BEJIMYMHBI, 3apsbl HAUMHAIOT IEPETEKATh
MEXIy HUMH, 00pa3ysi TOKOMPOBOISAIIMI KaHaJ, IO KOTOPOMY IIpo-
UCXOJUT JIABUHOOOpa3HbIN pa3psijl, BbIICIAIONUI OrPOMHYIO MOIII-
HOCTb 32 OY€Hb KOPOTKHI MPOMEXYTOK BpemeHu. Mnu mpocto nu-
HEWHas MOJIHUS.

Ona npencraBiger co00i MOTOK 3JEKTPOHOB, ABMKYIIUXCS
C ycKopeHueM [ri1.4], B pe3yapTaTe KOTOpOro, IEpe] TEM Kak Iorac-
HYTb, KaHaJl pa3phIBaeTCs Ha HEOObIINE YYaCTKU. DTH YYaCTKH, M10-
CTOSIHHO MAYIIUMU B I'PO30BBIX 00JIaKaX BUXPAMHU, MOT'YT CBOpa4H-
BaThCs B IIETVIA U CYLIECTBOBATH HEKOTOPOE BPEMS OTIENIBHO OT OC-
HOBHOTO KaHaJIa B BUJE 3AMKHYTOTO KOJIBLIEBOTO IIOTOKA 3aps0B.

Bot Takas neris, oOpa3oBaHHas BUXPEBBIM [TOTOKOM 3apsi-
JI0B, ABMOKYIIMMCS 110 SKBUIIOTEHIIMAIBHBIM TPACKTOPUSAM M MPEA-
CTaBIsieT OO0 MIAPOBYIO MOJTHHIO.
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A Tak Kak JABWKEHHME MO SKBUIIOTCHIIMAIBHON TPAeKTOPHUH,
3TO MO CYTH, aHAJOT MPSMOJUHEHHOTO PAaBHOMEPHOTO JIBUKEHHS,
MpU KOTOPOM paboTa MPaKTHYECKH HE COBEPINACTCS, TO IapoBas
MOJIHHS, TOJO0OHO CBOOOJHO BpaIIAIOIIEMyCsl MaXOBHUKY WJIH
BOJIUKY, MOKET CYIIECTBOBATh HEKOTOPOE BPEMsI, IEPEMEIASCH T10-
TOKaMH BO3/yXa Ha HEOOJIBIIINE PACCTOSHUS.

[Toka THXO HE MCYE3HET, UCUEpIIaB SHEPTUI0 HA U3IyYEHUE
WM HE HATOJKHETCA Ha IPENATCTBHE, IIPU KOTOPOM IMPOU3OUAET
pa3pylieHne KOIbIIEBOTO TOKAa ¢ 00pa30BaHUEM B BO3JIyXe 00JIacCTH
MOBBIIICHHONW KOHIIGHTPAIIUU AJIEKTPUUECKUX 3apsioB, [1i.11] ko-
TOpPbIE MTHOBEHHO BCTYNHUB B PEAKIIHIO CAMOIPOU3BOJBHOTO CHH-
T€3a C MOJIEKYJIAMU OKPYXAIOIIEro BO3/yXa, BBIACIAT HUMIIYJIbC
MOIIIHOCTH B BUJI€ B3phIBA.

DKCMEPUMEHTATBHO IIAPOBYI0 MOJHHUIO MOXKHO MOJYYUTh
MPOITyCKasi MOIIHBIE SJIEKTPUIECKHIE PA3PSIIbl B CUIBHO TYpOYIIeHT-
HOM TIOTOKE BO3/yXa.

9. O TEMIIEPATYPE

Ha ocHOBaHMM M3J10KE€HHOTO BBIIIE, MOYKHO TaK XK€ JIETKO
000cHOBaTh NOHATHE Temneparypsl. [Ipu HarpeBanuu tena' pacum-
PAIOTCA U CTAHOBATCA JIETYE, 9TO HKCIEPUMEHTAIBHO YCTAHOBJICH-
HBIH (akT. Bo3bMEM TBEpIOE TENO U MPOBEAEM MBICICHHBIN KCIIE-
pumeHT. Kak ObIT0 CKa3aHO BBIIIE, AaTOMBI BEIECTBA 00JIAar0T rpa-
BUTAIIMOHHBIMH TOJISIMH, OJIarofapsi KOTOPbIM OHU TPUTSITUBACTCS
K 3emie. Tak Kak IpaBUTALIMOHHBIE IIOJISI ATOMOB TBEPAOIO TeENa
UMEIOT OYE€Hb HE3HAUUTENIBbHYIO0 aCHMMETPHIO, TO OHU CHIIBHO IIPH-
TATUBAIOTCS APYT K APYTY.

[TpubaBnsieM K KaXaA0My aToMy 10 3J1eKTpoHy. [Ipu 3TOM y
aTOMa HECKOJIBKO YBEIUYMTCS aCUMMETpPHsI €r0 TPaBUTALMOHHOTO
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MoJIsI, B pe3yJbTaTe Yero YMEHBIIUTCS CUia MPUTSHKCHHS Tella K
semiie. [ri.11]. To ecth atroM crtaHeT Jyierde (BOSHUKHET AehEKT
Beca), a 00BEM €ro YBEIUYHUTCS Ha OJUH JIEKTpoH. BOT, mo cyrtw,
MBI ¥ OOHAPYKUJIM HOCHUTEIb Teria. Takoi cBoeoOpa3HbIil TETIo-
PO, POJIb KOTOPOTO MOTYT UTPaTh, B MPUHIIUIIE, KaK MOJIOKUTETh-
HBIC, TAK ¥ OTPHUIIATETIBHBIC 3aPSIbL.

W koTopslit OoJbIINe YYEHBIE yXKE YCIIeNH "3aKphITh", IPH-
JyMaB B3aMEH BEYHBII JIBUTATElb, B BUIEC MOJICKYISPHO-KUHETUYE-
CKOM TEOpHUH.

[TpomomkuM CBOM MBICICHHBIH SKCIIEPUMEHT, OOABIISIS B
aTOMBI TeJa 1O 3apsiay. ACUMMETPHsI UX TPAaBUTAIIMOHHBIX TOJICH
OyJIeT yBEIMYMBATHCS, TEJI0 OyAET CTAHOBUTHLCS BCE JIETYE M JIeTYe,
a CHJIBI IPUTSDKCHUS MKy aTOMaMU OyyT CTAHOBUTHLCS BCE Clia-
Oce u ciadee.

UYepes HEKOTOPOE BPEMsI aTOMBI MOJTy4aT BO3MOXKHOCTH Tie-

N pemMenaThbes OTHOCHUTEILHO
! o "\ W=

i f 1

([ .""J JpyT Ipyra v BEWECTBO MpeBpa-

|
P \ nepeTeKaHne
rd

TUTCS B KUAKOCTh. TO ecTh pac-
mnaButcsa. [lpu  pganbHelnem
NpUOaBICHUN 3apsI0B, aCHM-
METpPHS TPABUTAIIMOHHBIX MTOJICH

38pANOB

aTOMOB YBEJIMYHUTCS HACTOJIBKO,
YTO OHHU HAYHYT OTPBIBATHCA
JIpYyr OT Apyra BCE YBEIWYMBAKOLIMMUCS CUJIAMU OTTAJIIKUBAHUSA U
KUJKOCTh IPEBPATUTCS B Ta3. BOT MbI 1 oyunin 00bsICHEHUE Me-
XaHHU3Ma UCIIapeHus.

Hpumeuanue! B uacmuocmu, ucnapenue 600vl 00ycilo6,1eH0
PasHocmulo acummempuil 6030yxa u 600st (puc.21), noamomy oasxce 3a-
Mép3uiasn 800a (1é0) 0060abHO xopouio ucnapsemcs. Hzovimounsle 3a-
PAOBL U3 MONIEKYTl 8030YXa NEPEMEKas 8 MOJIeKYibl J1b0d, Y8eIUUUEAIOM
acuMMmempuio ux ZpasumayuOHHbIX noJell, Ymo nPUeoOum K ygeiuue-
HUIO cUjl OMMAIKUBAHUA MOTEKY Opy2 Om 0pyz2a, KOmopsle npu Imom
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nojiyuarom 603MOX)CHOCIb OmopeamovCia oOm noeepxHocmu u noo-
HAMbBCA 8 6030YX, 6mecme ¢ "'npununmumu’’ K HUM MOAEKYIAMU 603~
oyxa).

[Ipu 3HAUUTENBHOM YBETMYCHUU KOHIICHTPAIIMU H30BITOY-
HBIX 3apsAJI0B B aTOMax, OHU YK€ He OyIyT B HUX yAEpKHUBAThCS, a
OylyT paBHOMEPHO PaCTIPEEIATLCS 110 BCEMY O0BEMY.

Takum oobpazom, 000CHOBbIGAEMCA MEXAHU3M 6MOPO20
Hauana mepmoOUHAMUKU U NPUHUUN 603DACMAHUA IHMPONUU,
KaK 6blPAGHUBAHUA JIIOOBIX (PUUYECKUX RAPAMEMPOE Mamepuu.
B oannom cayuae - memnepamypol.

B koHIIe KOHIIOB, BEIIECTBO MPEBPATUTCS B CMECH "'TOPAUUX "
(3apsKEHHBIX) aTOMOB C 3JIEMEHTAPHBIMU JJIEKTPUUECKH 3apsiKEH-
HBIMU YaCcTULIAMH WK B 1a3Mmy. llpu nanpHeilieM MOBBILICHUU
TEMIIepaTypbl IPOUCXOAUT CIEAYIOIIEE.

N3-3a orpoOMHOM KOHIIEHTPALIMY OJMHAKOBBIX 3apsI0B, aTOM
NEPEXOJIUT B COCTOSIHUE, TOJJOOHOE JKUKOM Karuie, KoTopasi pa3Ba-
JIMBAETCA Ha JIEMEHTAPHbIE YACTULbI. DTU 3JIEMEHTAPHBIEC YaCTHULIBI,
IpH JajdbHEHIEeM MOBBIIMICHUU TEMIIEPaTyphl, pa3BajsTCsS Ha CyO-
anemeHTapHusie. M Tak nanee. [1o cyTu Mbl BOCIIpOU3BENH 3/1€CH IIPO-
I[eCC CUHTE3a, IPOUCX OIS B 3BE3/1aX, B 0OpPAaTHOM HAIIPaBICHHUH.

Temnepamypa — 3mo éenuuuna pazHocmu AcCumMMempuil
2PAGUMAYUOHHBIX NOJICH AMOMOE MAMEPUATIbHO20 MeNa U amo-
MO8 OKpydicaroujeil ezo cpeobl.

Wnu nmpocto pa3sHOCTh UX M30BITOYHBIX AJIEKTPUUYECKUX 3a-
panoB. I1oTok Tera — 3TO MOTOK 3apsKEHHBIX YaCTHL] - JJIEKTPOHOB,
KOTOPBI MBI YyBCTBYEM OJiarofapsi yBeITUUHBAIOIICHCS aCHMMET-
pHUU MOJIEKYJ Halero Tena. EcrecTBeHHO, 4TO BElIecTBa, 001a/1at0-
M€ XOPOIICH ANMEKTPONPOBOIHOCTHIO, 00JIATAIOT U XOPOIIEH Terl-
JIOIIPOBOJAHOCTBIO.

Ecnm ke 3TOT MOTOK 4acTUIl HAaIpaBJIeH M3 HAIIEro Tena U
OyIeT yMeHbIIaTh aCHMMETPHIO HAIllUX MOJIEKYJ, Mbl OyJaeM 4yB-
CTBOBaTh OXJaXJeHHE. AOCOTIOTHBIA TEMIEPAaTypHBIA HYJb, ITO
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PaBEHCTBO WJIM HYJEBas pa3HOCTb aCHMMETPHM I'paBUTALlMOHHBIX
MOJICH aTOMOB TeJIa, KOTOpasi B CHITy ChepHUIeCKO METPUKU BCEIICH-
HOU, HEBO3MOJKHA.

A TO0, 4TO moApazymeBaeTcs Mo aOCOJIIOTHBIM HYJIEM B CO-
BPEMEHHON HAayKe — 3TO CIEKYJISLHNs, 00YCIIOBIEHHAs CIIEIbIM Ie-
PEHOCOM Pe3yIbTaTOB KAKUX-TO MATEMAaTUIECKUX MPEOOPa30BAHMIA
Ha (pU3HUYECKYIO PEaTHHOCTD.

AHaJOTUYHBIM K€ 3a0IyKICHHEM SIBISETCS U MOJEKY-
JSIPHO-KWHETHYECKasi TEOopusi, MPOTHBOpEUallas BTOPOMY Haualy
TEPMOJMHAMHKH, 00YCIOBIEHHAs, KaK U B clIy4dae ¢ onbIToM Pesep-
dbopra, omMOOYHBIM OOBSCHEHHEM pE3yJbTaTOB JKCIIEPUMEHTA
bpoyna. Hcxonss w3 omnpeneneHus TemIepaTypbl MPUBEAEHHOIO
BBIIIIE, 3JIEMEHTApHO OOBACHSAETCS MPUHIUIT PaOOThI OOBIYHOTO XO-
JOIUIIbHUKA.

[Tpu cxxatum paboyero Tena - ppeoHa, ero aToMbl cONMKa-
IOTCSI, KOHIIGHTpalusl U30BITOYHBIX 3apsiioB B €ro 00bEMeE, yBEH-
YUBAETCA U 3apsijibl, OAYUHSSICH BTOPOMY Hauany TePMOAUHAMUKHI
U CTpPEeMsCh paclpeleuTbCs PaBHOMEPHO, HAUYMHAIOT IepeMe-
IaThCsl B CTEHKU €MKOCTHU (panuarop). [lanee npoxonds moj nasie-
HUEM Yepe3 TOHKOE OTBEPCTHE B APYTYIO EMKOCTH (paguaTop MOPO-
3WJIBHOW KaMephl), pabodee Teo paciIupsieTcss ¥ KOHIICHTPAIIHS 3a-
PAIOB B HEM PE3KO YMEHBIIAETCS.

CornacHo BTOpoMY Havally, 3apsi/ibl HAUMHAIOT IEPETEKATh B
pabouee Teno yxe M3 CTEHOK MOPO3HWIBHOM Kamepsl, emeé Oolee
oxyaxzaas ee. Korga Mbl mprukacaemcst naibleM K METAIUTNYECKOMY
peIMeTy, OH HaM Ka)KeTCsl XOJIOAHBIM, TIOTOMY YTO U3-3a Pa3HOCTH
aCUMMETpU MOJIEKYJ HAIllero Tejla U aTOMOB MeTaslia, U30bITOY-
HBIE 3apsi/ibl HAIETo Tejla HAaUMHAIOT MepeTeKaTh B METasll, co3/ia-
Basl OLYILIEHUE XOJIOA.

To ecTb HamM HEpPBHBIE KIIETKH IPEKPACHO OIPENEISAIOT
HarpaBJeHue 3Toro Toka. [Ipukacasch K 1epeBIHHBIM IIPEIMETaM,
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UMEIOUIUM MPUMEPHO OJMHAKOBYIO aCHMMETPUIO C HAIIUM TEJOM,
MBI HE OIIYIIA€M HMX XOJOJHBIMU, TOTOMY YTO H3-32 OTHOCHUTEIIb-
HOT'O PaBEHCTBA aCUMMETPUH, NepeTeKaHUe 3apsAI0B CIUIIKOM HU-
YTOXHO, YTOOBI €T0 OUTYTHUTb.

JIBM>KEHHEM DJIEKTPUYECKHUX 3apsIOB JIEMEHTAPHO OOBsIC-
HSIOTCS TIOOBIE MEXAaHU3MbI B3aUMOJICUCTBUN B TIPUPOJIE, BKITIOYAS
MEXaHU3MBbI ACUCTBUS pa3IMUHbIX OpraHoB Haiero tena. Ceryarka,
HAIpUMep, TPEICTABISICT COOOW MATPHUILy CBETOYYBCTBUTEIHHBIX
KJIETOK, TaK Ha3bIBAEMBIX MaJIOUEK, OMPEIESIONINX HHTEHCUBHOCTh
CBETOBOI'O TOTOKA, COBMEHIEHHYIO C MaTHUIEH, TaKk Ha3bIBaEMbIX
KOJIOOYEK, TPEICTABIISIONINX COO0M TETEKTOPHI CKOPOCTH (POTOHOB,
KOTOPOH OMpPEAeIIsIeTCS LBET.

CeruaTka — 3TO, 110 CYTH, U3MEHUBIIMKCS (aceTOUHBIN TI1a3
HAaCEKOMOTI'0, MOJYYMBIIMKA B pe3yibTaTe 3BOJIIOIMOHHOTO MPO-
necca, oommii Xxpycranuk. CBeT, (POKyCHUpPYSICh XPYCTAIUKOM, CO-
3M1aéT Ha CeTYaTKe M300paKeHUe, MPEACTaBISIoNnee co00i KapTy
AIIEKTPUIECKUX MOTEHIIHUATOB. TO €CTh 3TO M300paKEHUE OKpYKa-
IOLIUX TMPEeIMETOB, c(POPMUPOBAHHOE WM HAPHUCOBAHHOE Ha CET-
YyaTKe 3JEeKTPUUYECKUMHU MTOTeHIIMATIaMH.

B pesynbpTare neicTBUs 3NEKTPUUECKUX MOTECHIMAIOB BO3-
HUKAET JIBUKEHHUE AJIEKTPUUECKUX 3apsIIOB 10 MyYKY HEPBHBIX BO-
JIOKOH, KOTOPBIE MOCTyMHasi B MO3T, (JOPMUPYIOT B HEM BPEMEHHYIO
HEHPOHHYIO CTPYKTYPY, TaK ke MPEACTaBISIONIYI0 COO0M IBETHOE
00BEMHOE M300pKEHUE OKPYKAIOIIUX MPEAMETOB, KaXaask TOUKa
KOTOPOr'0 COOTBETCTBYET MOTEHLHUATY, CO3/1aBAEMOMY OIpPECIIEH-
HOH MaJIOYKOM B CETYATKE.

D10 H300pakeHue, CO3JaHHOE AIIEKTPUUECKUMH MMOTEHIINA-
JaMH, MOXKET JIep)KaThCsA B MO3Te HECKOIbKO yacoB. OHO 0Opaba-
THIBAa€TCS MO3TOM M YAaCTHUYHO 3allOMHHAeTcd... Ternepb ocTaércs
OJIMH HEOOJIBIIION IIar JI0 CO3/IaHUs UCKYCCTBEHHOTO ri1a3a. [1pu co-
BPEMEHHOM YPOBHE Pa3BUTHUSI MUKPOTEXHOJIOTUM, CO3JJaHUE TAKOTO
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HCKYCCTBEHHOI'O IJIa3a HE COCTaBUT OOJIBIIOrO TPyAa U Yepes3 JiBa —
TpH roja JIroboi cienoit cMoXkeT BuaeTh. [1ycTh 1 HE Tak XOopoIo,
KaK HOPMaJIbHBIMU TJIa3aMH, HO JOCTAaTOYHO, 4TOOBI 00X0auTes 0e3
TIOBO/JIBIPENA. . .

Ero KOHCTpyKIUS TOBOJILHO MPOCTA, HO 3/1€Ch 51 €€ MPHUBO-
TUTH HE Oy1Ty.

AHaIOTHYHBIM 00pa3oM paboTaeT 1 MEXaHU3M paclo3HaBa-
HUS BKyca. Pa3iudHble BeliecTBa, momnajaasi B CIIOHY, SBISIONYIOCS
JIEKTPOIIUTOM, CO3JAIOT AHAJIOTUYHYIO K€ KapTy 3JEKTPHUUECKHUX
MOTEHITMAJIOB, KaK M ceTuaTKa TJia3a, KOTopas Tak ke oOpadaThiBa-
€TCSl MO3TOM. ..

Ewié ooun ouenv nHacnaouvlii npumep, 00KaA3pléaouwjuil
INNEeKMPUUECKyI0 npupooy memnepamypbol.

Ecnau nnockocmmuoit noaynpoeooHukoswlii 0uo0 nookKio-
Yums 6 3ANOPHOM HANPAGIEHUU K UCHMOYHUKY HOCHOAHHO20
Hanpaxycenusa 6 5-10 eéonvm, mo 6 pesyrvmame 0b6eoHenusn p-
odnacmu n-p nepexooa INEKMpPUYeCKUMU 3apadamu, ouoo 0o-
6071bHO cunbho oxaaoumca. Ha smom npunyune pabomaiom no-
JIYNPOBOOHUKOBBIE X0N00UTbHUKU.

10. O IPAIMOJHUHEMHOM
JABUXEHUU U
"CBEPXITPOBOJUMOCTH"

Heusicenue — Imo n1060e uzmenenue coOCMoAHUA mena,
(nonootcenus unu Hanpaeienus nepemewierst), 00ycao61eHHoe oell-
cmeuem pazHocmu ZpasumayuoOHHbIX HOMEHYUAI06, NPU KOMO-
pom cosepuiaemcs paboma.

A crenoBaTenbHO, TBM)KCHUE HE SIBISCTCS HEMPEMEHHBIM
YCIIOBHEM CYIIECTBOBAHUSI MAaTEPUH U MOITOMY HUKAKOTO BEYHOTO
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XaO0THUYECKOr0 JIBU)KEHHUS B IPUPOJE CYIIECTBOBATh HE MOXET, TaK
KaK 3TO TpeOyeT HeNPEPHIBHOM 3aTpaThl MOIIIHOCTH.

Jleusicenue no unepyuu — 3mo 0eudceHue no mpaeKmopuu
PABHO20 NOMEHUUANA, RPU KOMOPOI PA3ZHOCMb ZDAGUM AUUOHHBIX
NOMEHUUAN08 OCMAémca HEeU3MEeHHOU U padoma He coeepuia-
emcs.

IlosTOMYy IBU)KEHHE IO 3KBUIIOTCHLIHUAIBHON TPACKTOPUHU
SBIISICTCS YaCTHBIM cy4aeM Nokosi. Kak Ham roBopuTt (usuka, eciu
Ha TEJO HE JCWCTBYIOT HHUKAKHE CHJIbI, WIM PABHOJEHCTBYIOIAS
BCEX JIEHCTBYIOIIMX HA TEJIO CUJI, paBHA HYIIIO, TO TEJIO OYJEeT Haxo-
JUTHCSA B TIOKOE WJIM B COCTOSIHUM PAaBHOMEPHOTO MPSIMOJIMHENHOTO
JIBUKEHHSL.

Ho Tak kak BceneHHas, B CHITy CBOMCTB MaTepru UMeeT ce-
PUYECKYI0O METPHUKY, TO Pa3roBOpPbl O KAKOM-TO IMPSIMOJUHEHHOM
pPaBHOMEPHOM JBIMKEHUH, SBISIOTCA 3a0myxaeHueM. B cdepuue-
CKOM T€OMETPHH BCEJICHHON TAaKOTO JIBUKECHUS HET U OBITh HE MO-
HKeT.

EnuHcTBEHHOM TIPSAMOI JIMHUEH BO BCEJIEHHOM MOYHO CUH-
TaTh TOJIBKO PaflycC JIOOO0r0 TATOTEIOUIETo Tela, HO ABMXKEHUE 1O
3TOM JIMHUU HE SIBJISIETCS PABHOMEPHBIM, TaK KaK MOXET ITPOUCXO-
JUTh TOJBKO MOJ IEUCTBUEM PA3HOCTH IPABUTALIMOHHBIX MTOTEHIU-
anoB. Jlersamuii caMoJIET, HAIPUMED, B YCTAHOBUBILIEMCS PEKUME
N0JIETA MOYKHO CUMTATh ABMXKYIIUMCS 110 UHEPLIMHU, TaK KaK paBHO-
JEHCTBYIOIIAs BCEX CUJI, ACUCTBYIOLIUX HA CAMOJIET B 9TOM pEXHUME,
paBHa HYJIIO.

Cuna TATOTEHUs ypaBHOBEIIEHA MOABEMHOW CHIIOW KPBbI-
JBEB, CUJIAa CONPOTHUBIICHMS BO3JyXa YPaBHOBEIIEHA CUJIOW TATH
JIBUTATENs U CAMOJIET B TAHHOM CIIy4ae JIBUXKETCS 110 SKBUITOTEHIU-
anpHOU TpaekTopuu. Mim o nnepuuu. Haxoasch BHyTpU camosiéra
C 3aKPBITBIMU WJUTFOMUHATOPAMH, €T0 IBHKEHNE HEOTIMYUMO OT CO-
CTOSIHUSI TTOKOSI.
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Ecniu x kKoHIaM NpPOBOJHUKA HPUIIOKUTH HEKOTOPYIO pas-
HOCTb 3JIEKTPUUECKUX MOTEHIIMAIOB, TO B HEM BOZHUKHET JIBU)KEHUE
JMeKTpUuYecKuX 3apsanoB. [Ipuuém, mo Mepe mpoABUKEHUS SJIEKTPU-
YECKUX 3aps/IoB K NMPOTHBOMOJIOKHOMY IOJIIOCY, Pa3HOCTh MOTEH-
[IUAJIOB OYIET U3MEHSTHCS, a CHJIA TIPUTSHKEHUS U CKOPOCTH JIBHIKE-
HUS 3apsSA0B OyIeT BO3pacTaTh.

CrienoBaTenbHO, 21€KMPUYECKUNl MOK — IMO YCKOPEHHOe
OBudICeHUE INEKMPUUECKUX 3apPA00E NO HPOBOOHUKY, TIOJ00HOE
NaJICHUI0 MaTepPUaIbHOTO TeJa MOJI NeHCTBUEM Pa3HOCTH I'paBUTa-
IIMOHHBIX MOTEHLHAJIOB. I MMEHHO MOATOMY 3JEKTPUUECKUNA TOK
MOJKET coBepiIath paboTy. Mcxoas W3 3TOro ke yTBEp:KIEHUS,
MOKHO JIETKO OOBSCHUTH BO3HUKHOBEHHE CBETOBOIO H3Iy4YCHHS
IPH TIPOXOXKICHUU TOKA Yepe3 MPOBOJHUKU C BHICOKMM COIPOTHB-
JICHUEM.

Bcerpedass BRICOKOE CONMPOTUBIICHHE JIBHKEHUIO, dJIEKTPOHBI
HAKAaIJIMBAIOTCS B MPOBOJHUKE, YTO MPUBOIUT K MOBBIIIEHUIO KOH-
[EHTPALUN INEKTPUIECKUX 3apsI0OB M BBITAJKUBAHUIO UX U3 IPO-
BOJIHMKA B OKpY’Karolllee MPOCTPAHCTBO CUJIAMHU B3aMMHOI'O OTTaJI-
KUBaHud [1J1.6].

W 4yem Oosbliie UX KOHIIEHTpPAITHUS, C TEeM OOJIbIIIEeH CKOPOCTHIO
OHH "BBITAIKUBAIOTCS" ¥ TeM 00Jiee KOPOTKHE CBETOBBIC BOJIHBI BO3-
OyXIaf0T B TPAaBUTAIIMOHHBIX TOJISX OKPYXKAIOMIEH UX CPEIbl.

NMenHOo mosTOMY Mpu HEOOJIBIIIOM TOKE, IIPOBOIHUK CHAYala
c;1ab0 HarpeBaeTcs, Tak Kak "BBITOJIKHYTHIEC" U3 MPOBOJAHUKA JJICK-
TPOHBI UMEIOT HEOOJBIIYIO0 CKOPOCTD ¥ IIPH IBHXKEHUHU BO30YKIAIOT
JUTMHHBIE, HH(paKpacHbIE, BOJIHBI, & C MOBBIIICHHEM KOHIIEHTPALIUN
CKOPOCTh BBIJIETa YBEJIMYUBACTCSI U BOJIHBI CTAHOBSTCS KOpoue U
MaKCHMYyM HM3JIY4eHUsI CIBUTAETCS K CHHEMY KpPalO CIIEKTpa.

B pesynbpTaTe CUIBHOTO OXJIAXIEHUS MPOBOJIHUKA, OH 00e-
HSIETCS DJICKTPOHAMHU M aCHMMETPHUSI TPABUTAIMOHHBIX IMOJEH €ro
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aTOMOB YMEHBIIIAETCS, a CIIeI0BATEIbHO YMEHBILIAETCS €0 AIEeKTPHU-
YECKOE COMPOTHUBIICHHUE.

B npoBo/iHrKe BO3HUKAIOT YCIOBHSI AJI1 HEMPEPHIBHOTO KPY-
TOBOT'0 IBHKEHUS JIEKTPUUECKUX 3apsI0B M0 SKBUMIOTEHLUATbHBIM
TPaeKTOPUM, OJOOHO MIAPOBOW MOJIHUH, IPEACTaBIIsAIONIEe cO00i
AQHAJIOT JBUXKEHHUS IO MHEPUUHM U KOTOpPOE YYEHBIE HA3BIBAIOT
"CBEpXIIPOBOJIUMOCTHIO".

W Tak xak mpu 3TOM IBMKEHUU paboTa HE COBEpIIAETCS, TO
TaKOM KOJIbLIEBOM MOTOK 3apsZI0OB MOXET CYIIECTBOBAThH JOBOJIBHO
JUIUTETLHOE BpeMs, TOKa TPOBOJAHUK OYAET HAXOAUTCS B OXJIAXKICH-
HOM cocTosiHuu. Ho nmoctarodHo pa3zopBaTh 3TOT MOTOK 3apsiioB,
YTO OBl 0TOOPAaTh MOIIHOCTb, KaK UX JBUKEHHE MTHOBEHHO MTPEeKpa-
TUTCSI U BUXPb UCUE3HET.

AHajoramu Takoro ABW)KEHHUS, KPOME IIAPOBBIX MOJHMN 5IB-
JISIFOTCSI, MHOTHE SIBJIEHUSI IPUPO/IbI, UMEIOIINE BUXPEBYIO IPUPOLY,
TaKue Kak TOPHAJI0, IMKIOHBI, @ TaK K€ Pa3jIN4YHble MaXOBUKU U
BOJIYKH, YYACTKU KOTOPBIX, JBMXKYIIHMECS 110 SKBUIOTEHLUAIbHBIM
TPAeKTOPHUSAM, IPAKTUUECKU HE TPEOYIOT Ui 3TOTO 3aTpaT MOLIHO-
CTH.

OOBsicHEeHHE CBEPXIIPOBOIUMOCTH JIBHXKCHHEM KaKHX-TO "Ky-
NEPOBCKUX TMap" CIUMIIUXCS 3JIEKTPOHOB, MPOCTO HAWUBHBI U
cMmemHbl. CBepXNpOBOAUMOCTD, KaK JBM)KEHUE KAKUX-TO "CBOOO-
HBIX" 3JIEKTPOHOB B YCIIOBUSIX OTCYTCTBHS PA3HOCTH JIEKTPUUECKUX
NOTEHIIMAJIOB U COBEPIICHUS UMH paOOTHI, GU3NIECKA HEBO3MOXKHA.
OTO BEYHBIH [BUraTellb U TOJBKO NCEBJOYYEHBIE ITOTO HE NOHU-
MaroT.

U B cuiy 3TOro o0CTOATENHCTBA, YEIOBEUYECTBO, K COXKaje-
HUIO, HUKOTJIa He OYAeT UMETh CBEPXIPOBOIALINX JTUHUI 3JIEKTPO-
nepeay, MOTOMY YTO BEUHbIE JABUTATENHM MPUHLUIUAIBHO HEBO3-
MOJKHBI.
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11. O JE®EKTE BECA
N "CBEPXTEKYYECTH"

Macca 1 2Heprus B HacTosIee BpeMs SBISIOTCS (pyHIaMeH-
TaJbLHBIMU TIOHIATHAMH B TEOpETHUYECKOH du3uke. Macca, Kak KOJIu-
YECTBO MaTE€PUU U SHEPIHsl, KaK CBOWCTBO MaTepUH COBEpIIATh pa-
6oty. Tak Kak MaTepusi HE MOKET MPEBPAIATHCA B CBOE CBOMCTRBO,
TO €CTh B DHEPIrHIO, HE MOKET BO3HMKATh W3 HMYETO W MCYE3aTh B
HUKY/a, TO TIOHATHE Ae(EeKTa MaCChl, KaK MCUYE3HOBEHUS KAKOH-TO
YaCTU MaTEPUHU SIBISIETCS, IO CBOCH CYTH, aHTUHAYUYHBIM.

Ho Tak kak 3TO sIBIIeHHE YCTAaHOBJICHO KaK OBl AKCIIEPUMEH-
TaJbHO, TO CIEAOBATENIbHO, P€UYb MOXKET UJITU HE O Macce, a o gece,
KOTOPBIA MOXET N3MEHATHCS B 3aBUCUMOCTH OT PACCTOSIHHS JI0 TS-
TFOTEIONIEro Teaa. 374ech HMEET MECTO METONO0JIOrHYECcKas OIMOKa,
KOTOPBIMU M300MIYET BCS TeopeThdeckas Hayka. [loaTomy BMecTo
noHATUSA "Macca', He0OX0UMO YIOTPeOIATh TOHATHE "Bec'.

CyTb siBIIeHHs AedeKTa Beca TOCTATOYHO JETKO 00BsICHUMA.
JIrobas MarepualibHas YacCTHIIA BEIIECTBA 00aaeT TpaBUTAIIMOH-
HBIM TIOJIEM W, CIEJOBATENIbHO, MPUTATUBACTCA K APYTHUM MaTepH-
QIBHBIM TEJaM C HEKOTOPOH CHIIONW, 00OpaTHO MPONOPIUOHATBHOM
KBaJpaTy pacCTOSHUA MEXIYy HUMU. Mexay ABYyMsl 4YacTUILIAMH,
HaXOJISAIMIMMHUCS IPYT OT APyra Ha pacCTOSSHUM, HAMHOTO MPEBHIIIA-
IOIIEM UX Pa3Mephbl, CUIIbI MPUTSHKEHUS OYCHb HE3HAUYNTEIBHBI U HE
UTparoT HUKAKON POJIU.

Ho ecnm 5Tr 9aCTHIBI OKaKYTCS JJOCTATOYHO OJIM3KO JIPYT K
JIpYTy, Ha PaCCTOSIHUU CPAaBHUMOM C UX pa3MepaMu, rpaBUTALMOH-
HbI€ CWJIbl BCTYIIAT B JACHCTBUE U MPUTSHYT UX BIUIOTHYIO APYT K
IpyTy, 00pa3ys HOBYIO COCTaBHYIO YacTHUIly [ra1.3].

Bec 3101 HOBOIT COCTaBHOM YaCTUIIBI OKAXKETCS MEHbIIIC, YeM
WX BEC IO OTJICTTLHOCTH (pHC.22), N3-3a YBEIIMUCHUS aCHMMETPHUH €€
TPaBUTAIMOHHOTO TOJISI U BBITAJIKUBAHUS W3 HEE "TUIIHHUX'" SJIEK-
TPUYECKUX 3apsA0B. 1O €CTh BOZHUKHET AePEKT Beca.
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ITo cBoeli cyTH, 0OBEIMHEHUE JBYX YaCTUIl B OJHY, 3TO U
€CThb Hpouecc cunmesda, Ipu KOTOPOM COBepIaeTcsi padbora, mpo-

——— HNOPUMOHAIBHAS  3TOMY  JedeKTy
Beca. B manHOM citywae, aTa pabora

” Oyzer coBeplleHa MPOTUB CUJ MPH-

'''''' TAXKCHUA 3GMHI/I, TaK KaK YMCHBIIIC-

HUE BECa PABHOCUIBHO MOJIHSTUIO
PiE MaTepUaIbHOTO TeJNa HAa HEKOTOPYIO
BBICOTY B €€ I'paBUTAIlMOHHOM TIOJIE.

Tak KaK CHUJIBI TPUTSHKEHUS YACTHUIl MEXKTY COOON M 3eMIIeH
OYCHb MaJIBI, ISl UX OOHAPYKEHHS TPeOyeTCsl BEChbMa CII0KHOE 000-
pyZlOBaHUE.

Huxe npeanaraercs cxema MmpocToro 3KCIepUMEHTA, UILTIO-
CTPUPYIOIIETO BOSHUKHOBEHHE 1e(heKTa Beca, KOTOPBIH MOKHO MPO-
JIeMOHCTPHPOBATH B JII000H MIKOJIE.

JlJis ero mpoBECHUS HYXEH TOJIBKO JOCTATOYHO YYBCTBH-
TENbHBIA JUHAMOMETP U HECKOJIBKO MOCTOSIHHBIX MarHutoB. llpu-
MEepHasi cXxeMa PKCIIEpUMEHTa MOHATHA M3 pucyHka (puc.23). Jle-
(dexToM Beca Tak ke 3JIEMEHTApHO OOBACHAETCS SIBJICHUE CMAYUGA-
eMocmu 1 NOBEPXHOCMHO20 HAMANCEHUS.

Monekynbl KUJIKOCTH, KOHTaKTUPYIOUIME C MOJEKyJIaMu
CTEHOK COCyJia U MOJIEKYJIaMH BO3/yXa, B pe3yIbTaTe MepeTeKaHus

3apsAa0B HU3-3a paSJII/I‘IHOI\/'I ACUMMCT-
Lt s

¢ ’;ﬁ PYHU TPaBUTALIMOHHBIX IIOJIEM aTOMOB
Ty, BO3[yXa M XHJIKOCTH, CTaHOBSTCA

- Jer4e W BBITAJIKUBAIOTCS BBEPX IIO
H “ CTEHKE, 00pa3yst BOTHYThI MEHHCK.

Puc.23 B ciyuae ¢ prythlo, Hampu-
Mep, BCE MPOUCXOIUT HAOOOPOT — B 3TOM Ciydae "BCIUIBIBAIOT"

CTEHKHU COCYy/la U IPOUCXOAUT "OIyCKaHWE" IpaHUYallluX CO CTEH-
KOW MOJIEKYJI PTYTH, CO3/1A0LLEE BBITYKIIbI MEHUCK.
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B pesynbprate yBeIMYEHHs CUIIBI TSDKECTU B 30HE KOHTAKTa
CO CTEHKOHM COCyla, pTyTh, KAK U HEKOTOpBIE IPYTHE *KHUIKOCTH,
aTOMBbI KOTOPBIX UMEIOT OOJIBIIYI0O aCUMMETPHIO IPAaBUTALIMOHHBIX
H0JIeH, OYeHb OBICTPO BBITEKAIOT Ja)XKe 4epe3 MUKPOCKOMUYECKHE
OTBEPCTHSL.

biaronapss neperekaHuio 3apsAoB U3 MOJIEKYJ] BO31yXa B
MOJIEKYJIBI BOJBI, CWJIBI IIPUTSDKEHUS MEXKIY MOJIEKYJIaMU BO3yXa
YBEJIMYMBAIOTCS U OHU 00Pa3yIOT Ha ITOBEPXHOCTH BOJIBI INICHKY T10-
BEPXHOCTHOI'O HaTsKeHMs. TOYHO Takas e IJeHKa oOpa3yercs U
Ha MIOBEPXHOCTAX TBEPABIX TEIL.

B BakyyMe nmoBepXHOCTHas IUIEHKA BO3AyXe He o0pasyercs,
YTO 4yTh OBIJIO HE MPUBENO K rmbean KocMoHaBTa JIeoHOBa M3-3a
CBapHBaHMs MIAPHUPOB JItOKA [r1.3].

12. O CUHTE3E

Deonoyua mamepuu 6 npupooe npeocmaeisaem codou 00HO-
HANpAaeneHHblil U HeOOPAmMUMbBLIL NPOUECC HEnpPepbvleHOZ0 CAMO-
HPOU3BOJILHO20 YCOHCHEHUA €€ CIPYKmYPblL 8 pe3yibmame 00b-
eounenus (cunmesa) 6o1ee npocmulx Yacmuy 6 6oJee cl0xHcHble
CMpYKmypHbule 00pa3osanusi.

Korna Bel ocTaBisieTe Ha yiulle KeJe3HbIM I'BO3/b, OH MOKPbI-
BaeTCs P’KaBUMHON. P>kaBuMHa - 3TO OKHCEN XKele3a, TO €CTh 0olee
CJIOHOE BEIIECTBO, YeM YHCTOE XKelle30. A eCIU PSAIOM C HUM ObLa
emé u cepa, TO MONYYUTCS MOJIEKYIa cyabhuaa uim cynbdara xe-
ne3a, Kotopas enié 0oJiee CI0XKHAsI, YeM MOJIEKYJIa OKHCIIA.

N ecnu 3T0 yCcnokHEHHE MPOUCXOAUT B TEUEHUH HECKOJIBKUX
MUJJIMOHOB JIET, a MPUPOAbI TAKUM KOJIMYECTBOM BPEMEHH pacro-
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Jlaraet, TO HeM30€KHO TOsIBUTCS KaKasi-HUOY/Ib Ie30KCHPUOOHYKJIE-
MHOBAs KUCJIOTA. A 32 HEl M JKMBas KJIETKA U B KOHIIE KOHIIOB YeJo-
BEK...

[Tpuuém mpu cuHTE3e BCerna BbIAEISETCS HEKOTOpas MOII-
HOCTb, IPOMOPITMOHANIFHAS BO3HUKAIOIEMY e eKTy Beca. B Hayke
3TOT Ae(eKT Beca OIMOOYHO Ha3bIBAETCs "ePeKTOM MacChl” U CUH-
TaeTCs, YTO OH, SIKOOBI, XapaKTePU3YET, TaK HA3bIBAEMYIO, JHEPTHIO
cBs13M yacTull. Ho BOT 0OpaTHEI mporiecc B MpUpo/ie HEBO3MOKEH.
HukTo Hukoraa ne Habmoan, 4ToObI pya,
J‘”*@ \/ é+4_[_ TO €CTh U3 CMECh OKHCIIOB, CYIb(pUIO0B, ca-

— : MOTPOM3BOJILHO paclajainach Ha COCTaB-
i@ J", 0 «— HBIE JIEMEHTHI U nony:mnocn YHCTOE XKe-
T30 WM MEJb UM eIl YTO-TO YHUCTOE.

U xoTs B mpupoje cymecTByeT Oecko-

4 w
( m HEYHOEe KOJHMYECTBO YpPOBHEW CHHTE3a, de-
JIOBEK MOKa MOYKET HAOJI0/IaTh TOJIBKO JIBa
Puc.24 BUZa. DTO CHUHTE3 HU3KOTEMIIEpaTypHBIN

(HTC), mpu KOTOPOM MPOUCXOJUT MPOCTOE CIUSIHUE aTOMOB B MO-
JIEKYJIbl C BBIJICJICHUEM CpPAaBHUTEIBHO HEOOJBIIOrO KOJIMYECTBA
teria (puc.24).

[IpumepamMu Takoro CUHTE3a, SBJISIOTCS OOBIYHBIC MPOLECCHI
OKHUCJICHUS WU TOPEHUSL.

PaccMmoTpuM, Hampumep CHHTE3 OOBIUHOW BOJBIL JlomycTum
MMeEeTCs HEKOTOpast €EMKOCTb, 3allOJIHEHHAasi CMEChI0 BOJOPOJa U
KHCJIOPO/JIa.

Tak kak ra3pl UMEIOT JOBOJBHO OOJBIIYI0 OTPULIATEIHHYIO
ACHUMMETPUIO TPABUTAILIMOHHBIX TTOJIEN aTOMOB, (OTpUIIATENBHBIH 3a-
psAn) oOyCIIaBIMBAIONIYI0 WX CTpeMJICHHE OECKOHEYHO paCIIn-
PATHCS, TO UX aTOMBI B CMECH HaXOMASTCSI HA HEKOTOPBIX PAacCTOsI-
HUSAX APYT OT APyra U HUKAK HE pEearupyror.
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Ho noctaToyHO MUKPOCKONMMYECKON MCKPBI, KaK aTOMbI ra30B
MTHOBEHHO I10 BCEMY 00bEMY 00BETUHSAIOTCS, 00pa3ysi CMECh OTPH-
[aTeIBHO 3apsHKEHHOTO BOJSIHOTO Tapa ¢ OTPUIATEIbHBIMH YacTH-
[IaMHU, CUJIaMHU OTTaJKUBAHHUS KOTOPBIX, EMKOCTh pa3pymaercs. To
€CTh MPOUCXOAUT B3pbIB. MexaHu3M 3TOro mnpoiecca JI0BOJBHO
MpOCT.

Hckpa mpencrapnsionias co0oi MOTOK 3JIEKTPOHOB, IBUXKY-
HIUXCSI C OTPOMHOM CKOPOCTBIO, KOTOPBIE CO3/IAI0T YAapHbIEC BOJTHBI
B IPaBUTALIMOHHOM T0JI€ (CBE€YEHUE). ITU yAAPHBIE BOJIHBI, BO3/ICH-
CTBYIOT Ha aTOMBI Ta30B, COJIMXKasi UX HACTOJIBKO, YTO CHJIBI TPaBH-
TAIIMOHHOTO MPUTSHKEHUS MEXTY aTOMaMH HAaYMHAIOT TTPeo0Ia1aTh
HaJ[ CHUIAMH JIEKTPUUYECKOTO OTTAITKUBAHUS

OTH CUJIBI TPABUTAIIMOHHOTO MPUTSHKEHUSI COMMKAIOT aTOMBI
HACTOJBKO OBICTPO, YTO BO3HUKAET CepuyecKas yJapHas BOJHA,

: pacmIpoCTpaHsIomascs Mo 00bEMY U co3/1a-
L. +e e%-ﬁﬁ IOIlas JIABUHHYIO LIETIHYIO PEaKIUI0 CHH-
949 TE3a aTOMOB I'a30B B MOJICKYJTY BOJIbI.
Bropoii BuIl cuHTE3a — 3TO BBICOKO-
TemnepaTypHsiii cuaTe3 (BTC), npu KOTO-

W_ »
P POM aTOMBI, Y4YacCTBYIOIIHE B IpOIECCE
e @ . Y CHHTE3a, HAXOIATCS B HCUOKOM COCTOS-
y " HUHU, O KOTOPOM COBpPEMEHHas Hayka, IO
Puc.25 musioctu Pesepdopna u nopna KenbbuHa,

HE UMEEeT HU MaJICHIIIEero NpeCTaBICHUS U TI03TOMY OHU MOTYT CJIH-
BaThCsl BMecTe, o0Opa3ys aToMbl 0Oojee TSKEIBIX 3JIEMEHTOB
(puc.25).

[Ipu sTom BeIAENseTCA orpoMHasi MOIIHOCTH (W), KOTOpyrO
HECYT JICKTPOHBI.

Takue mporeccsl CHHTE3a MOTYT UATH TOJBKO B YCIOBHSAX KO-
JIOCCANIbHOTO JaBJICHHs U TeMIIepaTrype 0osee MIIIJIHOHA TPayCcoB,
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KOTOpBIE CYHIECTBYIOT B TIOBEPXHOCTHBIX CIIOSIX 3BE3]1 WIIU B LICHTPE
aTOMHOTO B3pbIBA.

B Oonee riny0okux ciosix 3BE3M UIYT MPOIECCHI CHHTE3a dJIe-
MEHTApHBIX YaCTU U3 CyO3IeMEHTapHbIX, TaK K€ HAaXOIAUINXCA B
KUJKOM COCTOSSHUM W UMEIOMMX emié 0ojiee BBICOKYIO TeMIepa-
Typy.

[Ipu 3TOM BBIAEASETCS MOILIHOCTh HAa MOPSIKHU MTPEBBIILIAIOIIAS
MOIIIHOCTb CHHTE3a I'eJIMsl, MPOUCXOISAIIEIO Ha TOBEPXHOCTH 3BE3].
DTO HeHaOIIoAaeMblii HAMU CBEPXBBICOKOTEMITIEPATYPHBIA CHHTE3
(CBTC), KOTOPBIN MOIJAEPKUBAECT BEICOKOTEMIIEPATYPHBIA CUHTE3,
UAYIIUA B MOBEPXHOCTHBIX CJIOSX U O KOTOPOM 4YEJIOBEUECTBO HE
UMeeT HU MajleHIero npeacTaBiIeHus. . .

CoBeplIeHHO MOHSATHO, YTO HUKAKUX IPOLECCOB XOJIOJHOTO
siiepHoro cuHte3a (XSIC) B IpHUpPOAE CYLIECTBOBAaTb HE MOXKET,
KpOMe€, TaK Ha3bIBa€MBIX "XMMHMUYECKHUX" IPEBPAIICHUNA WIN peak-
Ui, UAYIIMX WHOTA JaKe C MOHMKEHUEM TeMIieparypsl. Tem 60-
Jiee, 9YTO y aTOMOB HET ¥ HE MOKET OBITh HUKAKUX sI/IEp.

(Ilpasoa yuénvie 06 smom noka He 002a0bIEAIOMCA U NOIMOMY
OYeHb CUNBLHO 3aHAMbL OECNI0OHBIMU NOUCKAMU D020 CAMO20 X0JI00H020
A0epHo20 cunmesa).

B3pbiB BogopoHON OOMOBI, 3TO MPUMEP BBICOKOTEMIIEPATYp-
Horo cuHTe3a (BTC), npoucxoadiero ¢ BbIICICHUEM KOJIOCCAIb-
HOM MOIIHOCTH, COIMPOBOXKIAEMOM 3HAUUTEIbHBIM IMOBBIILICHUEM
JABJICHUSI U TEMIEpPaTypbl, KOTOpas MOJAJIEP>KUBAET aTOMBI BOJO-
poJia B 30HE PEaKIINK B )KUIKOM COCTOSIHIH, 00yCIaBIMBasi BO3ZMOX-
HOCTb MX CITUSHUS B aTOMBI reusi. OHako 0007I09Ka BOJOPOIHOM
O0MOBI HE MOKET MPOTUBOCTOSTH TAaKOM TeMmepaType, OHa MOYTH
MTHOBEHHO IJIABUTHCS U Pa3pyIIAETCs KOJIOCCATbHBIM JIaBIICHUEM B
30HE CUHTE3a.

[ToaTomy B peakluy ycreBaeT MPUHITH yUacTUE OUY€Hb HE3Ha-
YUTENIbHOE KOJIMYECTBO MCXOIHOIO BEIIECTBA, B HECKOJIBKO JAecs-

81



Anexcandp BECEAOB

ThIX A0Jied npoueHTa. [IonbITKH y4EHBIX 3aIyCTUTh PEaKIUI0 CUH-
Te3a B KaKOK-TO 3(heMepHOI MAarHUTHOM JIOBYIIIKE, KOTOPast JOJKHA
BBIJICPKMBATh OIPOMHOE [JAaBJIEHHE, MO0 MEHBLIEH MeEpe TaK XKe
HAUBHBI, KaK IMOMBITKH MOAHITH ce0s 32 BOJIOCHI.

EnvHCTBEHHBIN pealIbHBIN IIyTh B 9TOM HAIIPABJICHUH, ITO UC-
MIOJIb30BAaHUE PEAKLUUN CHUHTE3a C Y4YaCTUEM YypaHa M TKEIBIX
TPaHCYPAHOBBIX 2JIEMEHTOB, II€ YEJIOBEUECTBO YK€ IOCTUIIIO HEKO-
TOPBIX PEATbHBIX PE3YNbTATOB. [Ipy CHHTE3€ MOJIEKYISIPHBIX COEIU-
HEHUH, BBIJIEJICHUE MOITHOCTH U MOBBIIIEHUE TEMIIEpATypbl HE3Ha-
YUTENBHO, TOATOMY CIUSHHUS AaTOMOB HE MPOUCXOJIUT, @ OHU IIPOCTO
00BEAUHSIIOTCS] B MOJICKYJIBL.

OOGpIuHOE TIIaMS, HAIpUMED, MPECTABIsAET COOOM MpoIecc
CHUHTE3a MOJIEKYJI TOPIOUNX BELIECTB C MOJIEKYJIaMH KHCIIOPOAa, CO-
MIPOBOXK1a€MBI OTHOCHTEIHLHO HEOOIBIIINM, IO CPABHEHHIO C BBICO-
KOTEMIIEpaTypHbIM CHHTE30M, BBIJCICHUEM MOIIHOCTH U HEOOJIb-
[IMM TOBBIILIEHUEM TEMIIEPATYPHI.

HerpyaHo npencraButh cede, Kakast MOKET BBIICTUTHCS MOIII-
HOCTb, HalpuMep, NPy CHHTE3€ MPOTOHA U3 CYy0dJIEMEHTapHbIX Ya-
CTHI], KOTOPBIM MIPOUCXOIUT B INIYOOKUX CIIOSIX TOBEPXHOCTH 3BE3I.
A crenoBaTenbHO, YTOOBI "PACKOJIOTH" TMPOTOH, HY)KHO 3aTPATHUTh
TaKylo 0OJIbLIYIO MOLTHOCTb, KOTOPOI YEIOBEUECTBO €/1Ba JIU KOT/Aa-
HUOYIb OyJeT pacmonaraTh. A MOATOMY BO3HS C aIpOHHBIM KOJLTAM-
nepoMm, ToBops cinoBamu @DeifHMaHa, SBISETCS OOBIKHOBEHHBIM
HayBaTeJIbCTBOM.

Ilpoueccel pacnadoa mamepuu écezoa mpedyom 3ampamot
MOWHOCMU, NOIMOMY OHU B03MONCHBL MOJILKO KAK C1€0Cmeus
unu nodounvle Ihekmol Kakux-mo Oonee MOUWHbBIX NPOUECCOE
cunmesa.

Hukakux o6paTUMBIX MPOLIECCOB B MPUPOE HE CYIIECTBYET,
3TO TaKas ke (UKIMs, KaKk U BeYHBIH nBurarens. Hampumep, mpo-
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necc "pa3pyunieHus" KeJIe3HbIX KOHCTPYKIIMH B pe3yibTaTe KOppo-
3UH, IPEJCTaBIsIeT OO0l mpoliecc cuHTe3a 6ojee CI0KHOTO Bellle-
CTBa - OKMCJIA KeJle3a, XOTS B IIKOJIaX U By3aX y HAC CO3JAI0T CO-
BEPILIEHHO MEepeBEPHYTOE MPEACTaBICHUE 00 ITOM, YBEpsis, UTO 3TO
MpolLIecC pa3pylICHUs jKele3a.

W takumu u3Bpam€HHBIMU MIPEICTABICHUSIMI H300UITYET CO-
BpeMeHHas Hayka. J100oii mpoliecc cMHTE3a, a He TOJILKO CHHTE3a
OKHMCJIA )KeJe3a, Bceraa UAET CaMOIIPOU3BOJIBHO, C BBIJEIEHUEM TOU
WM MHOW MOIIHOCTH B BUJE TeIia. A JUIsl TOTO, YTOOBI pa3AeIuTh
BEIIIECTBO HAa COCTABIIAIOIINE 3JIEMEHTHI, IPUXOANUTCS 3aTPAaYyUBATh
onpeAenéHHYI0 MOLTHOCTb, UCIOJNIB3YS APYroil, 0osiee MPUOPUTET-
HBIM ¥ MOIIHBIN MTPOIECC CUHTE3A.

Hanpumep, nporiecc cuHTe3a yrieKuciioro ra3a, B pe3yybrare
KOTOPOTO yriaepoJ] OTOPBET aTOM KUCIOPOAA OT MOJEKYJIbl OKHCIIA
U TIPUCOEAMHHUT €ro K cebe. ITO mpoIecchl MPOUCXOSAIINE, HATIPH-
Mep, B IOMEHHBIX MeYaXx.

B pesynbraTe TOrO, YTO BO3ZHUKAIOUIHIA 1e(heKT Beca pH CUH-
T€3€ YIJIEKHCIIOTO Ta3a MPEeBbINIaeT U30bITOK Beca, BO3HUKAIOIINN
IIpU pacrnaje OKHcia HKeje3a, TO BbIICISAIOMIENCS MOITHOCTH CHH-
Te3a ¢ M30BITKOM XBaTaeT Ha MOKPBITHE 3aTpaT Ha pacraj] OKHUCIa.

Ecnu Gb1 B ipupo/Ie MOT CYIIIECTBOBATH CaMOTIPOU3BOIHHBIN
pacnaj, HaM He3aueM ObLIO Obl CTPOWTH JOMHBI MIIU KOHBEPTEPHI
JUTSL TIOJTYYEHUSI YMCTOTO Kelie3a WM KaKOro-To JPYyroro MeTaa.
JocraTouno ObLTO OBI MOJOKATh, KOT/IA JKEJIe3Has py/ia caMa pac-
naféTcs Ha YHCTOE JKeTe30, cepy, Kuciaopon... Hezauem Obuio Ob1
MOKPBIBATh aBTOMOOMIIN aHTUKOPPO3UIHBIMU OKPBITHSIMH. ..

[Tponecc cuHTE3a TAKETBIX FJIEMEHTOB B IPUPOJIE UAET A0 HE-
kotoporo npezaena. C pocToM aTOMHOI'O YMCJIa, CHIIBI IPUTSKEHUS
MEXAY 3JIEMEHTAPHBIMU YaCTULAMH, M3 KOTOPBIX COCTOUT aTOM,
YMEHBIIAIOTCA U aTOM MPHUOIMKAETCA K COCTOSIHUIO, OJIM3KOMY K
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KUJIKOMY. YpaH, HapUMEpP, B YUCTOM BHJIC MPEJCTABISET COOOM
MaTtepua, Jaxe 0osee IacTUYHbIN, YeM CBHHEII.

To ecTh CHIIBI IPUTSHKEHUS YaCTHI] B aTOME ypaHa 0CIIa0JICHBI
Y OH TIPU B3aUMOJICHCTBUU C YACTUIIAMU UMEIOIIIMMH JOCTATOYHYIO
SHEPTUI0 (CUHTE3), OH MOXKET NEPEUTH B COCTOSHUE KUAKOM Karliu,
YTO CJ€aeT BO3MOXKHBIM €T0 paclajl U Kak pe3ysibTarT, 3amycK Jia-
BUHHOW pEeakIuu CHHTE3a ero OOJIOMKOB C aTOMaMH OKpY>Karolei
Cpenbl WK AaTOMHOMY B3pBIBY.

CaMonpou3BOJIBHBIN pacnaj aToMa ypaHa HEBO3MOXKEH, TaK
KaK JJIsl 5TOTO HEOOXOAMMO 3aTPaTUTh BIIOJHE OMIPEICIAEHHYIO MOIIT-
HOCTh, HHAY€ OH MPOCTO ObI HUKOTAA HE CMOT 00pa3oBaThes. U ero
€CTECTBEHHAs PaIMOAKTHBHOCTH O0YCIIOBJIEHA TOJIHKO JIUIIH BHEIII-
HUMH BO3JIEHCTBUAMHU, & UMEHHO ITOTOKAMU KOCMHUYECKHUX YACTHIIL,
KOTOpPbI€ MHULIMUPYIOT paciaj OTAEIbHBIX aTOMOB, COIPOBOXK/1A10-
HIMXCSI CHHTE30M C BBIOPOCOM (M3ITy4E€HUEM ) YACTHUII, UMEIOIIUX BBI-
COKYIO MPOHHUKAIOIYIO CITOCOOHOCTb.

Ecnu takue 3neMeHThI ueabHO YKPAHUPOBATH OT JTHOOBIX U3-
JYy4EeHUH, TO OHU MOTYT XPAHUTHCSA CKOJIb YTOJHO MPOIOJDKUATEIh-
HOE BpeMs, JaXXe eclii OyIyT MUMETh, TaK HAa3bIBAEMYIO KPUTHYE-
cKymo "maccy".

Nuade roBops, "ecTecTBEHHasA" PaIMOAKTUBHOCTD TSKEIBIX
AJIEMEHTOB U PaJMOAKTHBHBIX U30TOIOB - 3TO PE3yabTaT OoMbOapau-
POBKM UX OBICTPBIMH KOCMHUYECKMMH uacTuilamu. Cam mporecc
ATOMHOTO B3PbIBA UIMEET MEXaHU3M, OTIUYAIOUIUICS OT ONUCHIBAe-
MOro B y4yeOHUKaX (PU3UKH.

B orcyrcTBUM (hOHOBOTO M3ITydEeHHs] HUKaKas IEMHas peak-
IS HUKOT/Aa ObI HEe CMOTJIa HauaThcs U pab0oTa aTOMHBIX PEaKTOPOB
ObL1a OB HEBO3MOJKHA.

3abnyxIeHus, napsane B HayKe, y)Ke IPUBEIN K TOMY, YTO
(U3HUKYM TBITAIOTCA PACKOJIOTH MPOTOH, COBEPIICHHO HE MOHUMAS,
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YTO YEJIOBEYECTBO IOKA €III€ HE pacioyiaraeT MCTOYHUKAMH MOIITHO-
CTH, MO3BOJISIIOIINM PACKOJIOTh AJIEMEHTAPHYIO YaCTHILY.

OCKOJIKH, TIOYYarolIMecs MpU CTOJKHOBEHUH MPOTOHOB B
KOJUTaiiepe, 3TO HE €ro COCTaBHBIC YaCTH, KaK OIIMOOYHO MOJIaratoT
yuéHble, a BCETO JIMIIb NPUIHIIIINE K HeMY JETKue cyOaneMeHTap-
HBIC HaCTULIbI, OGGCHG‘-II/IBaIOH_II/Ie aCI/IMMeTpI/IIO €ro FpaBI/ITaI_[I/IOH-
HOTI'O IIOJIA.

MouHocTh He0OX0oAMMast ISl OCYIIECTBIICHUS pacmaja Jaxe
aTOMOB Tefvsi, HE TOBOPS YK€ O paciajie MpOTOHA, 10 KHA MMPEBBI-
1aTh MOIIHOCTD, BBIJICIISIONIYIOCS TIPU B3PHIBE BOJIOPOIHON OOMOBI.

Jlaxke packojIoTh JOCTAaTOYHO OOJBIIION aTOM JKeje3a 4Yeso-
BEKY IOKa €mI€ He MO/ CUIY.

13. O IPOCTPAHCTBE
N BPEMEHU

W3 onpeneneHuss Marepuu COBEPLIEHHO SICHO, YTO OHA HE
HY)KJaeTcs B TAKUX CYLIHOCTAX, KaK IPOCTPAHCTBO U BpeMs. Takue
MOHATUSA, KAK IIPOCTPAHCTBO, BPEMsI, Macca, SHEPIHUs, TEMIEPATYPA,
JIaBJICHUE U POYEE — 3TO TOJIBKO TEPMHUHBI, IPUIYMAHHBIE JIFOIbMHU
JUTsl 0003HAYEHUSI HEKOTOPBIX CBOMCTB MaTepuHU.

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

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

Bpems, xak pusnyeckas CymHOCTb B IPUPOJIE BOOOIIE HE CY-
HIECTBYET, 3TO JaXK€ HE CBOMCTBO MaTEPHUH, a BCETO JIMIIb CBOMCTBO
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YeJIOBEYECKOr0 CO3HAHUS 3alIOMMHATHh KAaKHE-TO MPOMEKYTOUYHbIE
COCTOSTHUS TIPOLIECCOB.

N Bpemst — 3TO cpaBHUTEIbHASI MEpA OTHOCUTEJIBHOW UHTEH-
CUBHOCTH KaKHX-J1100 mpoueccoB. Eciiu Obl 1011 HE UMENH TaKOTo
CBOICTBA, KaK CO3HAHHME U MaMsTh, OHU HUKOTJA ObI HE U300penu
TaKOT'O MOHSTHS, KaK BPEMSI U1 CKOPOCTb.

N3mepenune BpeMeHH — 3TO CpaBHEHUE ITTUTEIBHOCTH KaKOTO-
anbo mporecca ¢ AIUTETHHOCTHIO JIFOOOTO MPOU3BOJILHOTO IPO-
1ecca, MPUHATOrO 3a TAJOH. B Hamem ciiydae ¢ JUIMTENbHOCTHIO
MOBOPOTa 3eMJIH BOKPYT CBOEH ocH. [Ipudém sTalioHOM MOXKET OBITH
TOJIbKO TIEPUOAUYECKUHN TMpoIiecc, MOTOMY YTO CpaBHEHHE Hempe-
PBIBHBIX JINHEHHBIX TIPOIECCOB — HEBO3MOXKHO. OTCIO/Ia JIOTUYECKU
BBITEKACT HEBO3MOXKHOCTh CYIIIECTBOBAHUS TaKOW (pr3mveckon Ka-
TEropuu, KaK BpeMsi, BOOOIIIE.

Cnedoeamenvho, 6 npupooe Hem 8pemMeHu U Mamepus cy-
wiecmeyem 6 6e4HO OJIAUEMCA HACIOAULEM.

PaznuuHOe TedeHne BPEMEHU B Pa3HbIX CUCTEMAaxX OTCUETA 110
JHKEHAYYHON TEOPUU OTHOCHUTEIBHOCTH TPEICTABIISIET CO00M Open
YUCTEUIIEeH BObI, KOTOPbIA CTAHOBUTCSA OYEBHUIHBIM, CTOUT TOJIBKO
monpoOoBaTh OCMBICIUTE YTBEpXKAEHUE, uTO: "B cucreme A mpoxo-
IUT OOJIBIIIE BPEMEHH, YeM B cucteMme b, 3a 01HO 1 TO ke Bpems .

Bonee Toro, cucremsl ¢ 3aMeIJICHHBIM UJIM YCKOPEHHBIM Te-
YEHHEM BPEMEHH, JIOJDKHBI ObLITH ObI HCue3aTh U3 BUY, TaK KaK He-
BO3MOXXHO BHJIETh OJIHOBPEMEHHO Ipoluioe U Oynymee. s Toro,
YTOOBI BO3BPATUTCS HA3aJ K MPOLUIOMY COCTOSHHUIO KaKOTo-1r00
mpoiiecca, ero Heo0X0IUMO 3ayCTUTh B 0OpaTHOM HaIpaBJICHUH,
YTO COBEPIIEHHO HEBO3MOXKHO, TaK KaK 3TO IPOTUBOPEUUT BTOPOMY
Havajy TEPMOJUHAMUKH.

A crnenoBaTeNnbHO, Takas Qu3nyeckas KaTeropus, Kak BpeMs,
B MPUPOJIC HEBO3MOXKHA U MEPEMEIICHNE B TPOILIOE WK OyayIee
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BO3MO>KHO JIMILIb B HAllIEeM BOOOpaXeHUH U B (haHTACTHUECKUX pac-
CKa3ax.

14. O JBM)KXEHUU
HEBECHBIX TEJI

Ha pucynke (pue.26) nmokasaHo IBHXKEHHE CIYTHUKA S 1O
AIIUNTHYECKON opOuTe. Hanboee ectecTBEHHBIMU /IS ABHKCHHS
CIIYTHHKOB U TUIAHET SIBJISIFOTCSI KPYrOBBIC OPOMTHI, T/Ie JIBHIKCHHE
MPOUCXOIUT IO SKBUITOTCHIIN-

S abHOM TPACKTOPHH, HE HApy-

JANARTMYECKAR

Vi oplm Ia€MOW HUKAKUM U BO3MYILIE-

: : HUSMH 1 He TpeOyrolee 3aTpar
SHEPTUH.

(Cnymnux, osuoicy-

wuiica no Kpyz2oeoil opoume, 6
dexapmoeoil cucmeme Koopou-

Ham ydyacmeyem 00H08p€M8HHO

Puc.26

manvHo no Kacamenvhoiu ¢ 1-i kocmuueckoil V, 011 0anHoOIl naaHemol,

6 08YX OBUMNCCHUAX, 20PU30H-

CKOpPOCMbIO U C60000HO NAOAs 6EPMUKAILHO, HOO Oelicmeuem zpasu-
MAauuUoOHHbBIX CUJl eé npumazicenuA. Bpe3yﬂbmame imoeco 06”9’(‘8””}1, 6
Kascovlit MOMeHm 6peMenu PAcCmosHue Om CRymHUKa 00 yenmpa nia-
Hembl NOCHOAHHO.)

B nonapnoit cucreme xoopauHat 310 OyneT ABHXKEHHUE IO
SKBUMOTEHIMAJILHOW TPACKTOPUU, PAANYC KOTOPOM MOCTOSHEH
(R=const). [Tpy 3TOM HMKAKOTO U3MEHEHUS TPABUTAIMOHHBIX TIO-
TEHLIMAJIOB, IEHCTBYIOLINX HA CIYTHUK HA BCEW TPACKTOPUH JBUXKE-
HUA, HE MPOUCXOauT. Y mMo3TOMY MpH MOYTHU MOJTHOM OTCYTCTBUHU
CONPOTHUBIICHUSI CPE/Ibl, CITYTHUK WM TUIAHETa MOTYT JABUTAThCS 11O
TPACKTOPUU PABHOTO MOTEHIIMAJIA OYE€Hb U OYEHb JI0JTO.

87



Anexcandp BECEAOB

HNMeHHO nmyTaHuIa ¢ 1eKapTOBBIMUA KOOPIMHATAMHU U IIPUBO-
JTUT K TOMY, UTO Y4€HbIE HE B COCTOSIHUH O0BSCHUTH TAKUX MTPOCTHIX
BeIlleH, KaK HaIpuMep, Mpereccusi opouThl MepKypus.

JIBrOKEeHHE TIO ILTUNITHYECKON OpOWTE HECKOJIBKO OTIMYa-
ercs. [Ipu ABMKEHUU CIyTHUKA U3 amores Mo y4acTKy A Ha HEro
NEeHCTBYeT cuiia, 00YCIOBICHHAS] Pa3HOCTHIO TPAaBUTAIMOHHBIX TI0-
TeHIManoB AR1, KOTOpasi, IPEBbIIIas TOPU3OHTAIBHYIO CKOPOCTh V,
OTKJIOHSIET CITyTHHUK, 3aCTaBJIsAs €ro ABUrarhes mo kpusoit C. B mne-
purenuu, Ha0OOPOT, €ro TOPU3OHTAIbHASI CKOPOCTh V MPEBBILIAET
CUILY, 00YCJIOBJICHHYIO Pa3HOCTbIO TPaBUTALIMOHHBIX IMOTEHIINAIOB
AR2, U3-3a 4ero, BbIXO/ Ha Y4acTOK B, CyTHHMK ABMXKETCS 1O KpH-
Boi D.

B pesynbrare 3TUX CMELICHUH, BBI3BAHHBIX PA3HOCTBIO CKO-
pocTeii Ha yuacTkax A u B, annmunruyaeckast opOuTa moBopaunBaeTCs
(mpereccupyeT) B CTOPOHY NPOTUBOMOJIOKHYIO HAMPABJICHUIO Bpa-
IICHUS CIIyTHUKA. DTa JIMHEHHAs Mpereccust MPUBOANT K "00KaThI-
BaHMIO" (OKycCa DIITUIICA BOKPYT IIEHTPA TUIAHETHI U MEJJICHHOU
SBOJTIOIMH AJUIANITUYECKONW OPOUTHI B KPYTOBYIO.

MexaHu3M 3TOM IBOIIOLMHU JOCTATOYHO NpOocT. Bo3Hukaro-
mjasi B pe3ysbTaTe OTKJIOHEHUSI TPACKTOPUU OT SKBUIIOTEHIMAJb-
HOM, pa3HOCTb I'PABUTAIMOHHOTO MMOTEHIIMAJa, IPUBOJUT K BO3HHUK-
HOBEHHUIO CUJIbI, KOTOpasi CTPEMUTHCSI BOCCTAHOBUTH KPYTOBYIO Op-
oury.

[IpockakuBas TOUKY OKPY>KHOCTH C HYJIEBOM pa3HOCTHIO T10O-
TEHLIMAJIOB, CIYTHUK OTKJIOHSIETCS B IPOTHUBOIIOJIOKHYIO CTOPOHY,
YTO OMNATh K€ NPUBOJUT K BO3HHUKHOBEHHIO IPOTHUBOIIOJIOKHO
HalpaBJICHHOW Pa3HOCTH MOTEHIMAJIOB U K KOJICOaHUSIM OpOUTHI.

B pesynbrare 3aryxaHus 3TUX KOJeOaHUH, DITUITHYECKAS
opOUTa IBOIOIIMOHUPYET B KpyroByro. Kpome Toro, HecoBmaieHue
IUIOCKOCTH OPOUTHI C TUAMETPATbHOU MIOCKOCTBIO TUTAHETHI, TIPU-
BOJUT €IIE U K BOBHUKHOBEHUIO YIJIOBOM MPELECCUH, KOTOpasl Tak
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K€ IO/ IEMCTBUEM Pa3HOCTH I'PABUTAILIMOHHBIX NOTEHIMAIIOB, IO-
CTENIEHHO BBIPAaBHUBAETCS.

ViMeHHO 13-3a2 HECOBNAACHUS TNIOCKOCTH OPOUTHI CITyTHUKA
C AUaMETPAIbHON IJIOCKOCTBIO IUIAHETHI, CIIyTHUK OMHUCBIBAET CH-
HYCOMJAJIbHYIO KPUBYIO Ha €€ MoBepXHOCTH. CTpOro roBops, CyT-
HUK JIBIDKETCS JJaKe HE 10 AJUIUNITHIECKOM OpOuTe, a o HEKOTOPOH,
OJU3KOM K 3JUTUIICY OBAJIbHOW TPAEKTOPUH, O ACHCTBHEM MOCTO-
SIHHOTO U3MEHEHUA ZPAGUMAYUOHHBIX NOMEHUUAN06 HA PA3INY-
HBIX €€ yJacTkax. /[BUratbcs 1mo KpuBon OJM3KON K SJUTHIICY, CITYT-
HUK MOYET TOJBKO B TOM CIIy4ae, €CJIM TATOTEIOIIEE TEI0, BOKPYT
KOTOPOTO OH JABMXKETCS, HE HAXOIUTCS HU B OTHOM U3 (DOKYCOB 3TOi1
AJUTUIITUYECKON KPUBOM.

3akonbl Kemuiepa onuceIBaloT, Kak JBUKYTCS KOCMHUECKHE
TeNa, HO He OOBSCHSIOT MPUYHH, MOYEMY OHU TakK IBUXKYTCA. [lo-
TOMY YTO 3TO Ja)X€ W HE 3aKOHBI, a MPOCTasi KOHcTaranus (akra.
Cawm Kernep cuutan, 4yTo MIAHETHI ABUKYT AHTEIbL. . .

W ecnu xu3Hb Ha 3emiie MO MaJIEOHTOJIOTMYECKUM JTaHHBIM
HAaCUYUTBIBAET OKOJIO YETBIPEX MUJUIMAPJOB JIET, TO 3TO 3HAUUT, YTO
YyeTblpe MUJUIHApAa JIeT Ha3zaJ opOHUTa Hallel IUlaHeThl yxe Oblia
oueHb OsM3Ka K KpyroBoil. Ha miaHerax, IBHXKYIIMXCS IO OBaJlb-
HBIM OpOUTaM C OOJIBIINM SKCIIEHTPUCUTETOM CYILIECTBOBaHUE "*KU-
BBIX" OpPraHW3MOB HEBO3MOXHO, B CHUJTYy MEHSIOIIUXCS B OOJBIINUX
npeJienax MPUPOIHBIX YCIOBHMA MPH MEPEX0/Ie U3 nepurenus B ade-
Uit 1 00paTHO.

A Termepb HECKOJBKO CIOB 00 MCKYCCTBEHHBIX CIyTHHKAX
3emumn. MckycctBennbie criyTHukH 3emiun (MC3) neraroT 0O0BIYHO
Ha HeOopmux BbicoTax 400 -600 KMIOMETPOB, TIe CUJia TIPUTSIKE-
HUS JOCTaTOYHO BEJIMKA.

HeBecoMmocTs KOTOpasi BO3HUKAET HAa CIIyTHUKE, HEBECOMO-
CTBIO B ITOJTHOM CMBICJIE HE SIBJIACTCS. DTO JIHUIIb WILTIO3Hs, 00YCIOB-
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JIeHHasi CBOOOJHBIM MAaJICHUEM CITyTHHKA IMOJ JEHCTBHUEM €ro co0-
CTBEHHOTO Beca, KaK B OTOpBaBIIEMCs JTU(TE WIH B CAMOJIETE, MU-
KHUPYIOILIEM IO 1MapabonyecKoil TpaeKTOpHUH.

[ToaToMy 4TOOBI HE yNacTh, CHYTHUK JOJIKEH UMETh TOpH-
30HTAJIBHYIO COCTaBJISIONIYI0O CKOPOCTH PaBHYIO, TaK Ha3bIBA€MOM,
nepBor KocMuueckor. HacTosinias HEBECOMOCTh MOXKET CYILECTBO-
BaTh TOJIbKO Ha BBICOTE IPEBBIMIAIONICH pajnyC IUIAHETHI, rae e€
CWJIA TSTOTCHHSI CTAHOBUTCS HUUTOKHOM U TJIe, COOCTBEHHO M HA4U-
HAETCsl OTKPBITHIN KOCMOC.

Oto BeIcoTa 6300 KHUIOMETpOB U Oosee. Ha Takux opburax
TOPU30HTANIbHASL CKOPOCTh CITyTHHUKA MOKET OBIThH Jake HyJIeBoi. B
CJIy4ae COBIA/ICHMs HANPABIICHUs BPAILICHUS CIIyTHHKA C HaIlpaBJie-
HUEM BpalleHHs] 3eMIId, €r0 yrioBas CKOPOCTh OyneT paBHA yIiio-
BOM CKOPOCTH CYTOUHOI'O BPAIICHUS IJIAHETHI U CITYTHUK MOXET BH-
CEeTh HaJl JIFOOOH €€ TOUYKOW HEMOIBUIKHO.

W nopoOHble OpOUTHI MONYYHIIM Ha3BaHHE T'€OCTALMOHAP-
HBIX.

O Toukax JlaHrpasxa

HenonnManue yuy€HbIMU CYTH SBJICHHUS TpaBUTALlMU, & TaK

e HeJIeNoe JIOMyIIEeHHUE, UTO J1Ba HEOECHBIX Tella, HEe UMEIOIINX Ma-
TEpUAIBbHOM CBSI3M, MOTYT BpAIaThCsl BOKPYT KaKOro-To MUduUye-

CKOTO IIEHTPA MaccC, MPHUBEJIO0 K U3MBIIII-
JICHUIO HEKUX TOYEK JIMOpaIuu, B KOTO-
PBIX TPEThE TEJI0, HaXOJsIeecs B ITOU
CHCTEME, HEIOJBHKHO OTHOCHTEIBHO

JBYX APYTUX.
Touka C (pme.27), B KOTOpOH

/
opbuta B

Puc27
CHUJIbI FpaBI/ITaHI/II/I ,Z[ByX KOCMHYC-

CKHUX TECJ ypaBHOBeH_IeHBI OTHOCUTCIBbHO TpeTBGFO, JICKUT Ha Hp}I—
MOM, COEAMHAIONIEN EHTPHI IBYX ATUX TEJI U HAXOJAIICICS Ha pac-
CTOSTHUSIX OT ATUX TeJ, ONPELIISIEMBIX COOTHOIIIEHHEM KyOOB UX pa-
JINYCOB, KOTOPBIE MOXKHO OIPEACIIUTH 10 (hopmyIie:
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Sa=(Sp*Ra®)/Rp>. rie

R - paouycwvr nebecnvix men,

S — paccmosinus medncoy Humu.

DTO TOYKA HEYCTOMYMBOTO paBHOBECHS, KaK Ha BEPIIUHE KO-
HyCa U TEJIO ABWXKYIIIEeCs 110 opouTe, MPOXOAIeH yepes 3Ty TOUKY,
1100 ocTaHeTcsi Ha OpOUTE BOKPYT Tena A, 1100 OyAeT 3aXBaueHO
TenoM B 1 mpeBpaTUTCS B €r0 CITYTHHK.

15. O CTPOEHUU U OBPA3OBAHUHA
HEBECHBIX TEJI

OcHOBBIBasiCh Ha HayYHBIX JaHHBIX U OCOOCHHOCTSIX (hU3U-
YECKUX B3aUMOJICHCTBUN MaTepUaTbHBIX OOBEKTOB MOXKHO JIETKO
MOCTPOUTH JIOTHYECKH HEMPOTUBOPECUUBYIO TEOPUIO, OOBSICHSIO-
I1y10 OONBITMHCTBO SIBJICHUH B KOCMOCE.

Bo-niepBbIX, HIKaKoro 0OJIBIIOTO B3phIBa HE OBLIO U OBITH HE
MOTJIO - TBOPEHHE MATEPUH M3 HUYETO MPOCTHUTEIBHO TOJBKO IS
OMOJICHCKUX CKA30K, a HE JUIsl HAYYHBIX TEOPH.

Bcenennas — 3To Mmarepusi, OoHa fe3HaUaIbHA U OeCKOHEYHA.
Marepus cymiecTBoBalia BCeraa U Bceraa OyeT cyiiecTBoBars. Hu-
KaKuX MPUYMH €€ BOSHUKHOBEHHUS, HET M HUKOr1a He Obu10. EE 3Bo-
JOLUA UIOET O MNPOCTOM CXEME HENPEPBIBHOTO YCAONCHEHUA
CMPYKmypbl, COTJACHO MPHUHLHUIY BO3PACTAHUS SHTPONUU U BTO-
pOMY 3aKOHY TEPMOJUHAMUKH.

Teopus 60onbui020 63pbléa OCHOBAHA HA HEBEPHOM TTOHHMa-
HUM, IPUYMHBI TaK HA3bIBAEMOT0 "KPACHOT'O CMEILICHHS", KOTOPOU
ommbOo4YHO cunTaroT 3dext Jlonmuepa, oOyCIOBICHHBINA yaie-
HHEM KOCMHYECKHUX 00BEKTOB OT HaOII04aTENI.

Hpumeuanue! Booouie-mo ecnu ouensv 00120 Hab0OAmMs 34 Co-

CHLOAAHUEM RPUPOOBL MONHCHO RPUILIMU K CO8EPULEHHO NAPAOOKCATbHOMY
661600y, Umo eemep O0yem, NOMomy 4mo oepeevs Kauaiomcsa. H oasxce
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MOMNCHO J1€2KO HAUMU ONbIMHOE nobmeepméenue Imo2o Aej1eHuA. ﬂO-
CMAmMoO4HO NPOCHMO NOMAXAMb 6EMKOIU neped JUUOM, YMOObl ouly-
mums Osuxcenue 6030yxa. Bom na smom abcyponom npunyune meope-
MUKW U ROCMPOUIU C60I0 MEOPUIO 36¢30000paA306aHUA.

VIMEHHO Ha 3KCTPanoJIALMKU 3TOr0 HECYIIECTBYIOLIETO pac-
[IMPEHUS BCEJICHHON BBICTPOCHA TEOPHS OOJIBIIIOTO B3phIBA H COOT-
BETCTBEHHO, BHIYMCIIEH € "Bo3pacT”. Kak yxe ObU10 CKa3aHo BBILIE,
Tr00ble  KOCMHYECKHEe OOBEKTHI 3TO IYyCTOTENble 00pa30BaHUS,
c(OpMHPOBABILIKECS B YCIOBUSAX HEBECOMOCTH.

Cynga mo moTOKY M3JTy4€HHUs KOJOCCAIbHOM MOIIHOCTH, B
IyOrMHE 000JI0UeK

npotyGepaHel "
HapyXHasa xpomocdepa 3BE€31, Haxoas-

| HapykHas xuakas o6onouka | IIUXCSA B OUCHD I'O-

oBonoyka us
Cy63aneMeHTapHbIX YacTuLy pAaucM pacIuiaB-

BHYTPeHHSS X1AKas 0BONoYK JICHHOM COCTOA-
HUHU, UAYT TIIPO-
OECChI CHHTC3a
aTOMOB pasiny-
HBIX JJIEMEHTOB

MIePUOINYECKOM
Puc.28 CHUCTEMBI W3 DIle-

MEHTapPHBIX YacTHUIl. JIeTKre MpOAYKTHI 3TOTO CHHTE3a B BUJE CMECH
AJIEMEHTAPHBIX YaCTHUI[ U ATOMOB PA3IHYHBIX 3JIEMEHTOB, BOJIOPO/Ia,
Telvsl ¥ HEKOTOPBIX APYTUX, BCIUTBIBASI CKBO3b KUAKYIO 00O0JIOUKY,
dbopMupyIOT Ta30BYI0 aTMochepy 3Be3/bl, BEpXHHE CIOU KOTOPOH,
B CJIEZICTBUH OOJIbLION aCUMMETPUU aTOMOB U 3apsKEHHBIX YaCTHII,
ux 00pa3yrolux, ¢ OrPOMHON CKOPOCTHIO UCTEKAIOT B KOCMHUECKOE
MIPOCTPAHCTBO B BUJIE "3BE3MHOTO BeTpa'.

U tak xak 3Be3/1a nMpeACcTaBisieT cooou (puc.28) mycrorenoe
o0Opa3oBaHHe, B IICHTPE KOTOPOTO BaKyyM, TO MPOJIYKTHI CHHTE3a
TaK K€ UCTEKAIOT U BO BHYTPEHHEE MPOCTPAHCTBO 3BE3bI, CIIOCO0-

92



Beonroyust MATEPHH

CTBYsI MOBBILIEHUIO B HEMl BHYTpeHHero jaamiieHus. MHorma B pe-
3yJbTaTe MPOPbIBA HAPYKHOM 000JI0UYKH MPOTYKTHI CHHTE3a BHIOpa-
CBIBAIOTCSI B KOCMUYECKOE MPOCTPAHCTBO B BUJIE TIPOTYyOEpAHIIEB.

Ho xak To1pK0, B pe3yIbTaTe OCThIBAaHHS 000JIOUKH M HAKOII-
JIEHUS B HEW TSDKENBIX DJIEMEHTOB, BHYTPEHHE J1aBJICHUE ITPEBBICUT
HEKOTOPYIO KPUTUYECKYIO BEIUYMHY, OHO Pa3opBET OOOJOYKY H
pa3dpocaeT CKOMMBIIUECS BHYTPHU HEE 3JIEMEHTHI B OKpYKarolIee
IIPOCTPAHCTBO B BUJIE FOPSYMX KaIEllb, [10 KacaTEJIbHBIM, IIPEBPATUB
TakUM 00pa3oM, 3B€3/ly B CBEPXHOBYIO.

OT1H Kar, GOpMHUPYSICH B YCIOBUSAX KOCMUYECKONW HEBECO-
MOCTH CBOVMMHU TOJISIMH TATOTEHUS B OOJIbIINE U MaJIbIE IIAPUKH, 00-
pa3yloT MmiaHeThl. BOIHOBBIMU B3aMMOJICHCTBUSIMU C TPaBUTALIUOH-
HBIM TI0JIEM 3BE3Ibl, OHU IMOCTETIEHHO CTAOMIM3UPYIOTCS Ha SJUTUII-
THYECKUX opOuTax BOKpyr He€. Ho n3-3a G0IbIInX HaYaIbHBIX JIU-
HEHHBIX U YIJIOBBIX MPEIECCUI SIITUITUYECKIX OPOUT, CYIIIECTBYET
OoJbIIast BEPOSTHOCTH UX MEPECEUECHUS U CTOJIKHOBEHUH MIaHET Ha
opourax.

Ecnu cronknyBumIMecs TUIaHEThl JOCTATOYHO TOPSIYM, OHU
MPOCTO CJIIMBAIOTCS B OJHY OOJBIIYIO, & €CIU YK€ OCTBIBIIHME, TO
packaiblBalOTCs Ha YaCTH, U3 KOTOPBIX 00pa3yloTcs Mosica acTepou-
noB. YacTth 3TUX OOJOMKOB, MOJYYHMBIIHUX OOJBIIYI0 HAaYaTbHYIO
CKOPOCTb, MOT'YT IIPEBPATUTCSI B KOMETHI.

HeGounpmme kammm MoOryT ObITh "3axBadeHbl" 0ojee Kpyri-
HBIMU U TIPEBPATATCS B UX CIIYTHUKH. Tak Kak BCe IUIaHETHl 00pa3y-
IOTCSl M3 OpBI3T 00OJOYKH MPAKTUYECKH OJHOBPEMEHHO M B HUX
UIYT OJTHU U T€ € MPOILIECChl CHHTE3a, TO UX "XUMHUUYECKUIN'" COCTaB
OyZIeT pa3InyaThCsl OUeHb HE3HAUNTENbHO. Ha MpoTsskeHnn MHOTHUX
MUJUTAAPJIOB JIET, SJUIUIITUYECKUE OPOUTHI MJIaHET HEM30EKHO IBO-
JIOLMOHUPYIOT B KPYTOBbIE, YTO M HAOIIOAAETCS B COJTHEYHOMN CH-
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cTeMe B HacTosiee BpeMs. HesHaunTenbHbI SKCLIEHTPUCHUTET I1J1a-
HETapHBIX OPOUT — 3TO CBUJETENILCTBO MIPOLIECCOB, TPOUCHIEIIINX B
Te NaIEKUE BpEMEHA.

Bpamasice BOKpyT 3B€3/1bl, IIJIAHETHI IOCTETIEHHO OCTHIBAIOT
Y Ha HUX IOSBJISIIOTCS YCJIOBHS JJIsI HU3KOTEMIIEPATYPHOTO CUHTE3A
[r1.9] pa3nuyHBIX OPraHUYECKUX COEOUHEHMM, KOTOpBIE 4Yepes
COTHU MUJUIMOHOB JIET 00Pa3yIOT PACTUTEIbHBINA U KUBOTHBIN MHP.
A Ha 3Be3/ie TEM BPEMEHEM pa3BHUBaeTcs cienyroumil nuki. Ecin
3Be3/a JIOCTAaTOYHO OOJiblIasi, TO MPEXJIE YEM OCTHITh OHA MOXKET
NEPEKUTH HECKOJIBKO TAKUX IIUKJIOB, XOTS MacIITaObl U TEPUOIbI UX
C KaX/IbIM pa3oM OYyIyT yMEHbIIAThCS.

W ecnu Ha HEKOTOPBIX TUTAHETAX 3TOW 3BE3HOM CUCTEMBI K
TOMY BPEMEHH YCICIOT CPOPMUPOBATHCS Pa3yMHBIE OPTaHU3MBI, TO
JUTSL HUX 9TO OYZeT IPEICTaBIATh ONPESIEHHYIO OlacHOCTh. Harrre
ComnHiie yke MpOoILIO TAKOW UK.

N BO3MOKHO, 4TO HE OMH. BI1O1IHE MOKET CTaThCS, YTO 3EM-
7sH KAET enié HeuTo nmogooHoe. EquHcTBeHHOE criaboe yTeleHne B
TOM, YTO YEJIOBEYECTBO K TOMY BPEMEHH CMOKET HAUTHU peajIbHbII
cnocob n3bexaTh rudenu.

CuHTE3 3JIEMEHTOB MEPUOUYECKON TaOIUIIBI U UX COETUHE-
HUH, IPOJIOJKAETCS B TOPSYEM CII0€ 000T0UYKH TUIAHETHI U B HACTO-
siee BpeMs. TaMm B riyOMHEe 3eMHOU KOPBI B pacIIaBI€HHONW MaH-
THHU, elI€ UYT MPOIECCHl CUHTE3A [IV1.9] BCeX 371eMEHTOB NepUOIu-
YECKOM CUCTEMBI — XKeJe3a, KaJbLKs, KUCIOPOa, a TaK K€ BBICOKO-
MOJICKYJISIPHBIX COSAMHEHUI - MeTaHa, He()TH, KAMEHHOTO YISl U
JIPYTUX, 4TO MPUBOJUT K MOBBIIICHUIO B HEW TaBJICHUS.

B pe3ynbrare 3TOr0 ropsune npoayKThl CHHTE3a YaCTO MIPO-
PBIBAIOTCS CKBO3b BHEIIIHIOIO 3eMHYIO KOpY B aTMoc(epy B BUIE U3-
BEPKEHUH BYJIKAHOB. A HX MPOPHIB BO BHYTPEHHIOIO MOJIOCTh I1JIa-
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HETHI IPUBOJIUT K OMYCKAHUIO Y4aCTKa BHEIIHEN KOPbI U BO3HUKHO-
BEHHIO B HEW KOJICOAHUM, MPOSBIISIONIMXCS B BUIC 36MIICTPSICEHUM
(puc.29).

OnpenenuTh MyCTOTENOCTh 3€MHOTO 11apa, HAapUMeEp, Yiib-
TPa3BYKOBBIMU WJIH CECMHYECKUMU KOJICOaHUSMH, BECbMa 3aTPY/I-
HUTEJIBHO, TaK KaK UMEIOIIUNCA B KOPE PACIUIABICHHBIN KUIKUAN

T clioil m OombIoe
KOJINYECTBO BOJbI
Ha TIOBEPXHOCTH B
BUJIC OKEaHOB, OTH
Kojebanust Q-
(hEeKTUBHO TacsIT.

A BoOT my-

CTOTCJIOCTD

Pa3spes 3emHoro
wapa.

JIyHsl, Kak gaBHO

P20 OCTBIBILIErO TBEP-
JIOTO I11apa MPO30HAUPOBATh OYEHB JIETKO. OHAa 3BEHUT JOBOJIBHO
MPOJOKUTEIFHOE BPEMsI, KaK KOJIOKOJI, YTO U MOCTYXHJIO MPUYU-
HOM MOSIBJICHUSI TUTIOTE3bI 00 €€ HCKYCCTBEHHOM MPOUCX0XKICHUH.
U Tak xak 3emius u JIyHa oOpazoBanuch U3 OpBI3T B30PBaB-
nierocst CosHIIa OJTHOBPEMEHHO, €CTh BEPOSITHOCTh TOTO, YTO BO
BHYTPEHHEHN NOJIOCTH JIyHBI CYIIECTBYET IOBOJIBHO pPa3pe’KECHHAs
atMocdepa. [Tostomy mpu ocBoeHun JIyHbI, 4eIOBEKY BO3MOMKHO
npuaércs o0ycTpauBaThCsl HA BHYTPEHHEH cTopoHe e€ 000I0UKH.
Bo BHyTpeHHEH MOJIOCTH 3€MHOr0 11apa HapCTBYET aJicKas
Kapa ¥ abCoNOTHAs TEMHOTA, JIMIIh M3PEAKa Hapyliaemas 0arpo-
BBIMH CIIOJIOXaMU HW3BEPKEHUM BHYTPEHHUX BYJKaHOB. C 3TOM
TOYKH 3peHus, KOmuTep, nMerommii o4eHb 00BIIoON 00beM, e He
yCIeNl CUJIBHO OCTBITh U IMPEACTaBISeT CO0O0W TOBOJIBHO TOPSIUYIO
KaIUTI0 MaTepHH, U3TY4aloNIyt0 ropa3io 0oJbIle SHEPTUH, YEM T10-
nyqaet e€ ot ConHua.
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N xots mpouecc o0pazoBaHusl caMuX 3BE3] — TO JIeja yKe
JTABHO MUHYBIINX JHEH, HO MbI JIOTUYECKH MOXEM MPEIIOJIOKHUTH,
YTO OH JOJI’KEH B TOUHOCTH MOBTOPSITH IpoIecC 00pa3oBaHUs IIa-
HET, TOJIBKO B 00JIee TPaHIMO3HBIX MacHITabax.

OrpomHasi IpOTO3BE3/1a, COCTOSINAs M3 KAKUX-TO CyOdIie-
MEHTapHBIX YacTHI], POXO/s, B pe3yJIbTaTe Mpoliecca CUHTE3a aHa-
JIOTMYHBINA LMK Pa3BUTHS, B3PBIBACTCA M U3 OpBI3T €€ 000JI04KH
dbopMUPYIOTCS 3BE3[IbI OBAJLHOM TallaKTUKH, KOTOpas BpaIlasch,
MTOCTENEHHO MPEBPALIAETCS B CIIUPATBHYIO.

Hpumeuanue! To, umo acmpoguzuku owuoéouHo cuumaiom
MmeMHol mamepueil, 3mMo 36e30bl U 2AIAKMUKU 00pA306anHble Mame-
pueﬁ C NOLOIHCUMENIbHOTL acummempueﬁ, U3JIYyUYEeHUA KOmOopvlX HU Haulu
2nasa, Hu HAWU RPUOOPLL GOCHPUHAMb He CnOcoOHbl. U Komopuie
MOICHO 0OHAPYIHCUMb TUULL RO KOCEEHHBIM NPUIHAKAM.

Takum oOGpa3om, Teopun 00pa3oBaHUs 3BE3 U3 MEK3BE3-
HOTO Ta3a, BbIAYMaHHbIE TEHUSMU TEOPETUYECKOW (PU3IUKU, MATKO
roBOps JDKEHAYYHBI U 3aTMEBAIOT CBOEU TJIYyNOCTHIO PaccKasbl U3-
BECTHOTO CBOEH HEBEPOSITHOM NMpPaBIMBOCTHIO, OapoHa MIOHXTay-
3eHa.

C TOYKM 3peHHUs HACTOSIIEH TEOpUH, €IUHCTBEHHAs Iia-
HETa, JOCTONHAs MPUCTATHLHOTO BHUMAHUS YelloBeYecTBa — 3TO Be-
Hepa. Bce octanbHble TUtaHeTHl IS 4eJoBeuecTBa Oecrepcrek-
tuBHBIL [To Mepe octeiBanust CoJiHIIA M TUIAHET, Yepe3 3-5 Musumap-
JI0B JIeT Ha BeHepe BO3ZHUKHYT yCIIOBUS 11 KOM(POPTHOTO MPOXKHU-
BaHus 4denoBeka. [loaTomy mmenHo Benepa mpencraBiser coOoit
UJeaNbHBIA MIIALIAPM ISl TIEPECENICHUs YeJIOBEUYEeCTBa U3-3a YXY/-
IIIEHUs] YCIIOBUH IPOKMBAHMSI Ha OCTHIBLIEH 3emule.

MunnuapnoB 10-15 neT uenoBedecTBO CMOXKET KUTh Ha Be-
HEpe U MOABICKUBATH JJIsI IEPECEJICHUS] IPYTYIO 3BE3THYIO CUCTEMY,
MOTOMY YTO 4e€pe3 3TO BpeMmsi, U-3a ocThiBaHMUs COJIHIIA, KaK YKe
OBLIIO CKa3aHO BBIIIIE, CYIIECTBYET pealibHas OMacHOCTh €ro B3phIBa
Y IIPEBPAILICHHS B CBEPXHOBYIO 3BE31Y.

96



Beonroyust MATEPHH

Tak 4To B 3amace y 4eaoBeYeCTBa €CTh NpuMepHO 20 MuII-
JUapIoB JeT O60JIee WK MEHEE CTIOKOMHON KU3HH.

16. O BTOPOM HAYAIJIE
TEPMOJUHAMMUKHA
N UMMYHUTETE

Bropoii 3akoH TepMOIMHAMHKH, CHOPMYITHUPOBAHHBIN IS
OO0BSCHEHUS] TEPMOAMHAMHUYECKUX MPOIECCOB, SBISETCS, MO CYTH,
OCHOBHBIM U €IMHCTBEHHBIM (DYHIaMEHTaTbHBIM 3aKOHOM, 10 KOTO-
pomy B3auMoAeHCTBYeT Marepus. POpMyIMpPOBKa €ro TOCTaTOYHO
pocTa JJIsl IOHUMAaHUsI, HO HECMOTpPS. HAa 3TO, OYEHb MHOTHE 3a-
TPYAHSIOTCSA O0BACHUTH ero cMbici. Camas TouHas ero GopMmyiu-
poBka TakoBa: "Terio Bcerga nepexoauT TOAbBKO OT TOPSAYEro Tena
K XOJIOJHOMY ¥ HUKOTIa HAa000poT".

JIeliCTBUTENBHO, €CIM OCTaBUTh CTAKaH C TOPAYUM YaeM Ha
CTOJIE, YEepE3 HEKOTOPOE BPEMS €TI0 TEMIIEPATYpPA CPABHAETCS C TEM-
MepaTypoil OKPYKarUIEro BO3/1yXa, YBEJIIMUUB €r0 SHTponuto. Mnu,
JIpyTUMHU CJIOBaMH, paBHOBecue. BozpacraHuwe >HTpONHMH — 3TO
CJIEICTBUE JIEUCTBUS BTOPOrO 3aKOHA MJIM BTOPOTO Hadajla TEPMO-
JTUHAMHUKU [0 BRIPAaBHUBAHUIO JIIOOBIX MapaMeTPOB MaTepPUH — J1aB-
JICHUs1, TEMIIEPATyphl, KOHIIEHTPALMH U T. 1.

DHTpOIMUs, KaK MpoIecC BhIpaBHUBAHUS, 3allpelliaeT JII00bIe
MPOIECCHl CaMOTIPOHU3BOJILHON KOHIIGHTpAIuH, OyIb TO Temrepa-
Typa, IJIOTHOCTb WK AaBjieHUe. Tak 4To HU IpaBUTAIMOHHBINA KOJI-
JIATC, HU aKKpeLusl HEBO3MOXKHBI B IIPUHIIUIIC.

Bropoe Hauaio TepMOIMHAMUKM U BO3PACTAHUE SHTPOIHU
JIeNIal0T HEOOPAaTUMBIMU JIIOOBIE MTPOLIECCHl BO BeeleHHOM. Ecnu BbI
MIPOKOJIETE IUHY aBTOMOOWIIS, BO3yX U3 HEE BHITEUET U €ro J1aBiie-
HUE cpaBHsieTcsa ¢ aTMochepHbIM. Eciii BbI BBITYCTUTE KITy0 AbIMa,
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TO Yepe3 HECKOJIbKO MUHYT €r0 YaCTHYKH PaBHOMEPHO pacrpese-
JSTCS 10 KOMHATe.

HeonpenenénnocTh MOHMMAaHUS IPUHIIUIIA BO3PACTAHUS JH-
TPOIWHU, TPUBOAUT K TOMY, YTO JaK€ HEKOTOpble YUYEHBIE HECYT
HECYCBETHYIO UYIIlb, YTBEPKasi, YTO KU3Hb, IKOOBI UAET C e€ YObI-
BaHueM. Ho 3To e crneicTBue MX JIOTHYECKON 0e3rpaMOTHOCTH
¥ 9TO ObI YOSTUTHCS B ’TOM, MBI PACCMOTPUM HEKOTOPBIE TIPOIECCHI,
npoucxozsmue B ">kuBoM" opranunsme. Hanpumep, npouecc pixa-
HUSL.

BceM u3BecTHO, 4TO AbIIIMM MBI JErkuMH. Jlerkue npen-
CTaBJISIIOT COOOM "MENIOK" ¢ BHYTPEHHEH MOBEPXHOCTHIO 0K0JI0 150
KB. METPOB, TYCTO MPOHU3aHHBIH CEThI0 KPOBEHOCHBIX COCYIIOB —
KalWUIIpoB. MEIOK 3TOT BMeENIaeT B ce0si OKOJIO 3 JTUTPOB BO3-
nyxa. OTH 3 TUTpa BO3lyXa KOHTAKTUPYIOT C KPOBEHOCHBIMH COCY-
JlaMH Ha TaKOW OrPOMHOM IJIOLIA/IH.

Tak kak KOHIIEHTpALMs KUCJIOPOJa B BO3JyXE MPEBBIIIAET
KOHIIGHTPALMIO KUCIOpOAa B KPOBHU, BTOPOE Hayajao TEPMOJMHA-
MHUKH "00513bpIBaeT" BO3yX MOACIUTHCS UM C KPOBBIO.

B pesynbTaTe paznuyHON KOHIIEHTpAlMU KUCIOpPOJa B BO3-
JlyX€ ¥ KpOBU, BO3HUKAIOIIEE (OCMOTUYECKOE) TaBJICHUE MPOTAIKU-
BaeT MOJIEKYJIbI KUCIIOPOAa CKBO3b MOITYIPOHUIIAEMbIE CTEHKU KPO-
BEHOCHBIX COCYJIOB B KPOBb, HACHIIIAs €€ KUCIOPOIOM.

Kucnopon He 3axBaThIBaeTCsi MOJEKYJIaMH T'e€MOTJIOOMHA,
KaK PacCKa3bIBAIOT OMOJIOTH U TIOTOM KOMY-TO TaM OTHAETCs, a OH
MPOCTO B KPOBU pacTBopseTcs. Jleno B TOM, 4TO €Clid MOJIEKYJIa Ka-
KOro-JIn00 BeIeCTBa 3aXBaThIBAET MOJIEKYJY KHUCIOpOJAa, TO OHA
y’Ke HUKOr/1a €€ He OT/IacT MPOCTO TaK.

Kucnopon y He€ MOXKHO TOJIBKO OTHSATh CHJIOW, MHAYe, KaK
yke ObUTO CKa3zaHOo B riiaBe [ri1.12], 6pu1 OB HEBO3MOXKEH MPOIIECC
CHMHTE3a U BO3HUKHOBEHHE CIIOKHBIX coequHeHuid. HacewieHnHas
KHCIJIOPOJIOM KPOBb Pa3HOCHUTCS IO BCEMY OpraHU3MYy.
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N3-3a MOBBIIEHHOW KOHIIEHTpAlUsl KUCIOpOJa B KpPOBH,
MIPEBBINMIAIONICH €r0 KOHIEHTPAIIUI0 B MEXKIECTOUYHON KUIAKOCTH,
OCMOTHYECKOE JaBJICHHUE BBITAIKUBACT MOJICKYJIBI KHCIOpOAa B
MEXKIIETOUHYIO JKHIKOCTbD.

AHAJIOTUYHBIM 00pa3oM KHC-
JOpoJ MomnafaeT BHYTPb Kile-
TOK, TJI€ y4acTBYET B MpoIec-
® cax MX U3HENEATEeIbHOCTH.

- - Ilpumeuyanue!  Mexa-
M HU3M B03HUKHOBEHUS OCMOMU-
YecK020 0aeneHus NOKA3AH HA
Puc.30 pucynke (puc.30). Ecru 6 cocyo,

PAa30eéHHBLIL NOTYNPOHUWAEMOTl NEPe2oPOOKOll HAUMmMb 600y U pac-
meop Kakou-1udo cou, mo ypoeeHsb pacmeopa HecKoabKo HOGbICUMCA,
Hapywias ''3akon'' coodbwaouwuxca cocyoos.

Oovsacnenue amozo ''napadokca'’ ouenv npocmo. B cocyoe A
KOHUeHmpayus MoJeKky coau 20pazoo eviuie, yem ¢ cocyoe B. 3amo ¢
cocyoe B, eviuie konyenmpayun monekyn 600vl. Iloamomy monekywt
COJlU, ROOUUHAACH 3AKOHY 8bIPAGHUBANUA KOHUeHmMpauui (3aKon yee-
JUYEHUs IHMPORUN), HAUUHAIOM RPOMATKUBAMBCA 6 COCYO B. A mone-
KyJibl 80061 U3 cocyoa B, noouunsasace momy xce 3aKoHy, npomaiKuead-
omesa 6 cocyo A, 6 pe3yivmame ue20 603HUKAION 084 6CMPEYHBIX NO-
MOKAQ MOIEKY] 8000l U CONU.

Ho mak Kak moneKyivl 600bl UmMeon MeHbuiue pamepsl, mo
OHU Jlecye u Ovlcmpee NPOX00AM CKE03b NOAYNPOHUUAEMYIO nepeo-
POOKY U ypoeeHd yHcuokocmu 6 cocyoe A cnauana nosvtutaemces. Yepes
Kakoe-mo épems, Ko20a KOHUeHmMpPayuu 6 cocyoax cpasHAwmcs, cpas-
HAIOMCA U YPOSHU.

Mpg1 He OyzeM paccMaTpUBaTh BCE ITH MPOIECCHI, KX OYEHb
MHOI'0, OTPAHUYUMCS TE€M, UTO B PE3YJbTATE ITUX MPOLIECCOB, B
KJIETKaX, B BHI€ TOOOYHOTO MPOIYKTA MOJYIaeTCsl YTIESKUCIIBIN ra3.
OH HauMHAaeT HAKaIUIMBATHCS B KJIETKaX W TOYHO TAaKUM XKe o0pa-
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30M, C MOMOIIbI0 OCMOTHYECKOI'O JaBJIEHUS, BBIBOAUTCS U3 Opra-
HU3Ma B atMoc(epy. AHAJIIOTHYHbIE POLIECCHI TPOUCXOIST U B JIPY-
I'MX OpraHax — *elyJKe, Ie4eHU, KUIIEYHUKE. . .

Jlpyrue, copeprkaliyecs B BO3AyXe rasbl, TaK ke IPOHUKAIOT
B KPOBb, HO €CIIM OHU HE UCIOJIB3YIOTCS B MPOLECCAX KHU3HEICs-
TEJIbHOCTH, UX KOHLEHTpAIMA B KPOBU MPOCTO OCTAETCS MOCTOSH-
HOW. A Teneppb MonpodyeM pacCMOTPETh C TOUKU 3PEHHSI BTOPOTO
Hayaja TePMOJMHAMUKM MEXaHU3M JeicTBUsS uMMyHHUTeTa. [lis
9TOr0 HaM HYKHO CHadaja BBIICHHUTb, a YTO )K€ Takoe OO0JIe3Hb, C
TOYKHU 3peHUs GU3UKU U TOYEMY IUIEMUN HOCAT, B OCHOBHOM, Ce-
30HHBIM Xapaktep. ['purnm, Hampumep, CBUPEICTBYET BCEraa B
Hayaje 3UMbl. A TJie k€ OOUTaroT BO30OYIUTEIN PUIIIIA BECHOH U
netoM?

MpbI He cTaHeM 3]1eCh MOBTOPSTHh CKAa3KH MEIUIIMHCKUX pa-
OOTHHKOB O 3JIOBPEIHOCTU BHUPYCOB, KOTOPBIE TOJIBKO M MEUTAIOT
3apa3uTh HAc KakoW-HUOyIb ApSHBIO, a oOpaTuMcs Hemocpen-
CTBEHHO K (u3uke. [IpuunHbI 3nuaeMuit, no Bceid BUAUMOCTH, KPO-
IOTCS B KAKUX-TO TJI00AJIbHBIX CE30HHBIX SIBJICHUSX.

Camoe JIorn4HOe, YTO MOXKHO MPEANOJIOKUTh - 3TO OCCHHHE
JMCTOMNA/bI, UMEIOIINE TI00anbHble MacIITadbl. Berep Tperuier BbI-
COXIILINE JIUCThSI JIECHBIX MacCHUBOB, 00JIaMbIBAaeT HUX, IOJHUMAET B
BO3/IyX OTPOMHOE KOJIMYECTBO MHUKPOYACTHII, OPTaHUYECKHX MOJIE-
KyJl ¥ UX OOJIOMKOB U Pa3HOCUT Ha OOJIBIINE PACCTOSHUS.

Mpbl BABIXaeM BO3/1yX HACBHIIIEHHBIH OOJIOMKAaMH MOJICKYII
PacTUTENIBHOTO MPOUCXOXKICHUS, KOJINYECTBO BAPHAHTOB KOTOPBIX,
MOYET ONPEeAEATbCS ACTPOHOMHUECKUMH LUdpaMu. ITH 00JIOMKH
MOJIEKYJI ¢ TOMOIIbI0 OMMCAHHOTO MEXaHN3Ma OCMOTHYECKOTO JaB-
JIEHUs IPOHUKAIOT B KJIETKH U UCTOJIb3YIOTCS UMM, KaK CTPOUTEIIb-
HBII MaTepua Npy JeJICHUH.

Hy»XHO 3aMeTuTh, YTO MPAKTUYECKH JII000H 00JIOMOK Opra-
HUYECKOM MOJIEKYJIbI, MTOMAaB B JIETKHE M 00BOJIAKHUBASCH OEIKOBOM
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CJIU3bI0, HAXOJAILEHCS TaM, MPEBpaIAeTCs B "TOJTHOIEHHBIA BH-
pyc". OGIOMKH MOJIEKYJ, HE UMEIOIINE MEXaHU3MOB JICJICHUS, HE
Pa3MHOXKAIOTCSI U HE MYTHPYIOT, KaK HaM aBTOPUTETHO 3aJIMBAIOT
MEIUIMHCKHE CBETHIIA.

Kretku, ucronb3yromye 3Ti BUPYChl B KAUECTBE CTPOUTEIb-
HOTO MaTepHala, o CYTH, CaMU UX M Pa3MHOXKAIOT, B PE3yJIbTaTe
Yero TepsIt0T CIIOCOOHOCTh Y4aCTBOBATh B 3aMKHYTHIX ITHKJIAX MOJ-
JEPKUBAIOIIUX JPYTa MPOIECCOB B OPraHU3ME, BBHITIAIAIOT U3 HUX U
moru0aroT.

Hamnpumep, Takas ctpaminas 601€3Hb KaK pak, sSBISETCS pe-
3yJIbTATOM HMCIOJIb30BAHUS KJIETKAMH JJIS JICTICHUS MOJIEKYJIbl Be-
IIECTB, HA3bIBAEMBIX KAHIICPOT€HAMH, IMPH KOTOPOM JIOYCPHHUE
KIIETKU CTPOSITCS U3 OeNKa, OTIMYHOTO TI0 MOJIEKYJISIPHOMY COCTaBY
oT OeJKa opraHusma.

Ecnn Takpe KJIETKH ¢ M3MEHEHHBIM OEJIKOM CIIOCOOHBI HC-
MOJIb30BaTh OTXOBl JKU3HEIEATEIILHOCTH POAHBIX KIETOK Opra-
HU3Ma, a KJIETKH OpraHM3Ma HE CIIOCOOHBI HCIIOJIB30BATh HX OT-
XOJIBI, TO KJIIETKH C M3MEHEHHBIM O€JIKOM HAYWHAIOT WHTEHCHBHO
Pa3MHOXKAaThHCS.

Ho He mmest cmocoOHOCTH BBITTONHATH (YHKIIUHA POJHBIX
KJIETOK OpraHuW3Ma, OHH B KOHEYHOM HTOTE€, 3aMEIal0T B OpPTaHe
pOIHBIE KIIETKH, HE JaBas UM Pa3MHOXKAThCS, YTO U MPUBOAHUT K
CMEpPTHU OpraHU3Ma.

Kretku ¢ u3aMeHEHHBIM OEITKOM B OpPraHU3Me BO3ZHUKAIOT I10-
CTOSIHHO, HO €CITM OHU HECIOCOOHBI KOHKYPHUPOBATH C POIHBIMH,
OHH OBICTPO MOTHOAIOT M B BUJIE IIIJIAKOB BBIBOJIATCS U3 OpraHU3Ma.
OTtcroza JIETKO clIeNiaTh BBIBOJI, UTO MPHU yHoTpeOieHuu 0osee pas-
HOOOpa3HOMW MUIIM, MBI HAMHOTO YBEJIMYMBAEM PHUCK 3a00JI€BaHUS
paKoM.
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[TocmoTpeB cratuctuxy 3aboneBanus pakom B CCCP, rue
nuTaHue ObLIO TOBOJIBHO OAHOOOPAa3HBIM U €CTECTBEHHBIM U B Poc-
CUH, KOI'/Ia MOCJ€ OTKPBITUS T'PAaHHULL, HAa IIPOIOBOJILCTBEHHBIN PhI-
HOK XJIBIHYJI MOTOK HENPHUBBIYHBIX SK30THYECKUX MPOAYKTOB, MBI
YBUHMM, YTO TIPOIEHT 3a00JIEBIINX PAKOM YBEITUYHIICS B PA3bL.

Tak kak y KaKJ0ro 4elloBeKa CTPYKTypa Oelka oueHb UH/IH-
BUJyaJbHA M Ha 3eMiie emé He ObUIO ABYX JIIOJIeH C OJMHAKOBBIM
0eNKOM, TO ¥ BOBHUKHOBEHHE TaKUX KJIETOK TOKE WHIUBUAYATHHO.
[ToaToMy KaKoro-To 00IIEro yHUBEPCAIbHOIO JIeKapCcTBa OT paka, B
MPUHLINIIE, OBITH HE MOXKET. M XOTS KJIETKH ¢ U3MEHEHHBIM O€IKOM
MOCTOSIHHO BO3HUKAIOT B OPraHU3Me, y OOJBIINHCTBA JIIOJIeH pak He
pa3BuBaercs. A Tex, KoMy "TIOBe3JI0", Mpupoaa 0€3>KalOCTHO OTCe-
MBAET U CMEPTH B 3TOM CJIy4ae, ABJISIETCS €JUHCTBEHHBIM 3aIIUTHBIM
MEXAHU3MOM 3BOJIIOLIHH.

CoBpeMEHHBIE K€ JIEKAPCTBA, UCIIOIb3YEMBIE JUISl JIEUEHUS
paka (XumTepanusi), o CyTH, SIBIASIOTCS CUIBHEUITUMU siAaMH, KO-
Tophlie 6e3 pa3dopa yOMBAIOT KaK PaKOBBIC, TAK U POJTHBIC KIIETKU U
MPaKTUYECKH HE MOMOTaroT. BpeMeHHoe obserdyenre o0yciIoBICHO
JUIIb TEM, YTO PAKOBBIX KJIETOK HAMHOI'O MEHBIIE, Y€M POJHBIX
KJIETOK OpraHu3Ma.

Menuku OOBIYHO JeIST OYarn BO3HUKHOBEHHUS PAKOBBIX
OITyXOJIeH, Ha 3JI0KAYeCTBEHHBIE U JTOOPOKAYECTBEHHBIE. XOTS Ha
caMoM Jielie TaKoro 4ETKOro pasjelieHus ObITh He MokeT. Bo Bes-
KOM ClIy4yae, OT paka "M3J€UnBaloTCs" JUIIb €AUHUIIBI U 3TO TOBO-
PHUT O TOM, 4TO OIIYXOJIb OKa3aJaCh HE COBCEM 3JI0KaUECTBEHHOM.

Korga nuarHocTupyroT pak, omepanuio, Kak MpaBHIIO, Jie-
JaTh yKe MO3/IHO, TaK KaK 04Yaru paka pa3BUBaIOTCS HE BbI3bIBas 00-
JIEBBIX OLIYUIEHUH, IOTOMY YTO SIBJIAFOTCS, MO CYTH, YaCThIO Opra-
Hu3Ma. I cMepTh HacTyImaeT OTToro, YT0 HOPMAIbHBIX KJIETOK Y Op-
raHa IOpaKEHHOI'O PaKOM, OCTAETCs CIMIIKOM Maj0 U OH YXKE HE
CHOCOOEH BBIOJIHATH CBOM (DYHKITUH MOJHOCTBIO. Takum oOpazom,
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JUISL JIEYeHUsI paka HUKOI/Ia He OyJeT HaileHO KaKoro-To oOIero
JIEKApCTBA.

Pak He 3apazeH, 3T0 Aaxke 1 He O0JIE3Hb, a CIIEACTBUE IBOITIO-
LMOHHOTO npouecca. M BemecTsa, CYMTaArONMECS KAHIIEPOT€HHBIMU
JUTSL OJTHOTO YEJIOBEKa, COBEPIICHHO O€3BPEIHBI I IPYTOro, Opra-
HU3M KOTOPOTO MMOCTPOCH U3 IPYroro Oenka. .. Pak - 3To ToT ciyuai,
KOTJla MPUPOJHBIA MEXaHU3M UMMYHHUTETa paboTaTh HE MOXKET U
MPUPOJIA TPOCTO BOCHPOU3BOIUT OPTraHU3M 3aHOBO.

Tax umo co30ams Kakoe-mo oduiee n1eKapcmeo om 380.110-
uuu, cKkopee 6cezo He NOJIYYUMCA.

Cam xe MexaHU3M UMMYHHUTETA, CHOPMHUPOBABIIHIICS B pe-
3yJbTaTe CUMOMO3a B TEUEHUH JJTUTEIIbHOMN 3BOJIOIUU U OCHOBAH
Ha VCKJIFOYCHUN TYKEPOJIHBIX OCIIKOB U3 MPOIIECCOB JICTICHHUS.

Opranudeckrie BelIeCTBa, BbIpadaThiBaeMbIe B IpOIECCax
KU3ZHECITEIIbHOCTH YYXKEPOJHBIX KIETOK, IMOMNAaBIIUX B KPOBb,
MPOHUKAIOT CKBO3b MEMOpaHbl KIIETOK-KWJUIEPOB OpTaHuU3Ma U
OCTaBIISIIOT 0€3 MUIIN TYKEPOJHbIE KIETKH, KOTOPhIE, HE YMes hC-
MIOJIB30BaTh OTXOJAbI POJHBIX KJIETOK OpraHU3Ma, pa3pylarTcs U
MIOCTENEHHO BBIBOJATCS U3 HETO B BUJIE LIIAKOB.

Kinerku-xumiepbl, TPEeACTaBISIONIAE COOOM CTBOJIOBBIC
KJIETKM OpraHU3Ma, IOCTaBJIsIEMbIE B KPOBb KOCTHBIM MO3IOM, IO-
TpeOsisi OTXOMbI YYKEPOIHBIX KIETOK, NMEPEPOKITAIOTCS W TaKKe
BBIBOJSITCSL U3 OPTaHU3Ma B BUJIE LIUTAKOB.

Bce st nponeccel mporcXoAsT aBTOMAaTUYECKH, B CHITY BTO-
pOTro Hayaia TePMOJUHAMUKHU, HO BOT KaK B JIETAISX pabOTaIOT 3TH
MEXaHHU3MBbl CTUMYJIALINY, YUEHBIE, TO-BUIMMOMY, pa3depyTcs emé
Heckopo. [IoToMy 4TO OHM NOCTOSIHHO NBITAKOTCA W3y4daTh CIEA-
CTBHSI, COBEPIIECHHO HE IOHNMAasl IPUYUH BCEX ITUX SBJICHHM.

buonoru, Hampumep, O4YeHBb JIFOOST BBIpAXKEHUE "BCACHI-
BaTbcs". Y HHUX BCachIBAa€TCs BCE, MUIIA B KEIYJIKE U KUIICUYHUKE,
BCACHIBAIOTCS JIEKAPCTBA B KPOBb, XOTS MPUPO/IA TAKOTO IOHSATHUS HE
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3HaeT. B mpupoae npaBuT 6an Bceraa n30bITOK - U30BITOK TaBJICHHUS,
KOHIICHTpAIlMW, TeMIIepaTypsl U T.1. HUKTO Benb HE TOBOPUT, UTO
aTMocdepa BcachiBaeT BO3/yX U3 IMMPOKOJIOTOTO KOJieca aBTOMOOHIIS.

B3st1b, HanpumMep, Takoe U3BECTHOE BCEM CEepJICUHUKAM, JIe-
KapCTBO KaK HUTPOIJIHIIEPUH. MEIUKH CUUTAIOT €T0 COCYAOPACIIH-
PAIOIIMM CPEJCTBOM, XOTSI HA CAMOM JI€JIE MEXAHU3M €ro JIeUCTBUS,
COBEpILEHHO Jpyroil. CTEHKU COCYAOB, COCTOSIIUE U3 COCAUHU-
TEJIbHON TKaHHW, HE MOTYT CaMU PaCUIUPSATHCS, TaK KaK HE UMEIOT
MblIt. [Ipu momaganuu HUTPOTIIUIIEPHUHA B )KEITYIOK UITH MO/ SI3BIK,
OH M3-3a PA3HOCTU KOHIICHTPAIUH, MPOTAITKUBACTCSI OCMOTHYECKUM
JIaBJICHUEM CKBO3b IMOYITPOHHUIIAEMBIE CTEHKH COCYIOB B KPOBb.

Nmest GoJbIIyI0 aCHMMETPHUIO TPABUTAIMOHHBIX TOJIEH MO-
neKyn (3NMEeKTPUUECKUH 3apsi), HUTPOTJIMLEPUH JIEIUTCS 3apsiiaMu
C IJIa3MOW KPOBH, B PE3yJbTAaTE YETO y MOJIEKYJ MIa3Mbl TaK Ke
YBEJIUYUBACTCS ACUMMETPHUSI, YTO MPUBOJUT K YMEHBIICHHUIO CHUJI
MPUTSKEHUSI MEXK]1Yy HUMU U, COOTBETCTBEHHO, K YBEITMUEHUIO €€ Te-
KY4ECTH.

KpoBb cranoBHTCS 60J1€€ )KUAKOM, a 3HAYUT, CEPJIIYy CTaHO-
BUTCSI HAMHOTO JIErde MPOKaYuBaTh €€ M0 CETH KAMWIISIPOB KPOBE-
HOCHOM cucteMsbl. [Toxoxumu cBolicTBaMH, 00J1a1al0T U HEKOTOPHIE
JPYTHE BEIIEeCTBA, UCIIOJIb3YIOIINECS B MEAUIIMHE — ACTIUPUH, (EHU-
JvH, BapdapuH.

[TomoGHBIM k€ 3PPEKTOM JIErKO 0OBSICHAETCSI MTHOBEHHOE
JICVICTBUE TAKOTO sS4, KaK MUaHU] Kalnus. [ [MaHUCThIN KaJinii UMEeT
ropasio MEHBIIYIO ACUMMETPUIO TPAaBUTALIMOHHBIX TOJIEH MOJIEKY,
YeM MOJIEKYJIbI KPOBH, IOATOMY IIPH TIOTIAJIaHUH B KPOBb, OH YMEHbB-
maeT €€ aCMMMETPHIO HACTOJBKO, YTO KPOBb 3a CUMTAHHBIC Ce-
KYH/IbI IPEBPAIIACTCS B BA3KYIO KUIKOCTh, KOTOPYIO CEP/IIC Y)KE HE
B COCTOSHMHM TIPOTOJKHYTh MO Kamwuisipam. OpraHu3M OYCHb
OBICTPO, OYKBaJIBHO 32 HECKOJIBKO CEKYH/I, TOTH0AeT OT HEAOCTaTKa
KHCJIOPO/Ia, 3 BOBCE HE OT Napajinya HEKOETO AbIXaTEIbHOT0 LIEHTPA,
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KaK 3TO OOBIICHSIOT MeIUKH. [I[puMepHO Takue e CBOMCTBA, HO To-
pasno cimabee, UMEET W 3MEHHBINA s, OJIHA Karulsl KOTOPOTO 3a He-
CKOJIbKO JIECATKOB MHUHYT TMPEBpAIAeT CTaKaH KPOBH B CTYJ/ICHbD.
D¢ heKTUBHBIM TPOTUBOSIUEM B 3TOM CIydae MOT ObI OBITh TOT K€
HUTPOTJIUIEPHUH, HO OBICTPO PA3HECTH €T0 M0 OPraHu3MYy, H3-3a T0-
BBIIIIEHHOU BSI3KOCTH KPOBHU, CEPJIIIE HE B COCTOSHUMU.

[Tna3ma xpoBu ¢ H0OaBICHHEM PAcTBOpPAa HUTPOTIIUIIEPHHA,
BBITEKAET uepe3 KanubpoBanHoe oTBepctre Ha 30-50 mporeHToB
OwIicTpee, ueMm 0e3 Hero. A mo0aBlIeHHE HE3HAYUTEIIBHOTO KOJInYe-
CTBa IIMAHMU]Ia, CHUKAET CKOPOCTh BBITEKaHUS B 2-2,5 pasza.

B npunmune, ecam 1octatouyHo OBICTPO, B T€UEHUU 4-5 MU-
HYT, MOJAKIIOYNATHh OTPABUBIIETOCS IHAHUIOM K ammapary cepharle-
NETKKE U BBEAS B KPOBh TOT JK€ HUTPOTJIHMIIEPUH, ITPOKAUaTh €€ 10
KPOBEHOCHOU CHCTEME, TO BIIOJHE BO3MOXKHO CIIACTH €MY JKHU3Hb. ..

17. O HEM3BEXKHOCTH
M BEYHOCTH KU3HU

Kak 6vi10 noxaszamno eviuie, 6mopoe HA4an0 U RPUHYUR
603PACMANHUA IHMPONUU NPOCHIO 00A3bIGAIOM MAMEPUIO NOCMO-
AHHO YCTIONHCHAMB C60I0 CIPYKHYPY, YMO YIHce Camo no cebe npu-
600um K Heu3z0edcHocmu 603HUKHOGEHUA, MAK HA3bIEACMDbIX,
"acuevlx'' opzanuzmos 6o ecenennoil.

[MonTBepxeHueM 3TOro (axTa SBISETCS HAIMYHE B IPH-
POJIe MHOKECTBA OOBEKTOB PA3IMYHOMN CIIOKHOCTH, OT aTOMa BOJIO-
polia ¥ 10 OrPOMHBIX OpPraHHMYECKUX MOJIEKYyJ. B mpoTHBHOM ciry-
Yae, YBOJTIOIUS BCEIIEHHOW ObLTa ObI HEBO3MOXHA. IMEHHO 3TH MeI-
JICHHBIC U HCTIPCPLIBHLIC YCIIOKHCHUS ITPUBCIIN K MTOSABJICHUTO BBICO-
KOMOJIEKYJISIPHBIX O€JIKOBBIX COCTUHEHUH, a BIOCIEACTBUU U K 00-
Pa30BaHUIO CIIOKHEUIINX OMOJOTUYECKUX OPTaHU3MOB, KOTOPHIC
MBI Ha3bIBAEM HCUBBIMUL.
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VYyénsle 1 puocodsl HACOUNHSIIM MACCy Pa3INYHBIX OIpe-
JEJIEHUN TIOHATHUSA KU3HH, OJTHAKO HHU OJIHO U3 HUX HE MOXKET CITy-
KUTh OTPAXKEHUEM PEalbHOCTH, MOTOMY YTO IMPOBECTU TPAHUILY
MEX1y )KMBBIM M HEKHUBBIM TaK K€ HEBO3MOXHO, KaK HEBO3MOXKHO
OTJENUTh NPOBOJHHUKH OT IUAJIEKTPUKOB. I'paHmiia 3Ta BecbMa
YCIIOBHA M €€ MO>KHO ITPOBECTH T'ZI¢ YTOAHO, B 3aBUCUMOCTH OT IPU-
HATBIX KPUTEPHUEB ONPEAETICHUS KUBOTO.

Kusnuu 6 00v1uHOM nonumanuu, 6 npupooe 800due He cy-
wecmeyem — 3mo nPOCMo NPOU3BOIbHO 63AMbLl, YCI08HBLIL YPO-
6€Hb OP2AHU3AUUU UTU COHCHOCIU cmpyKmypol mamepuu. Ilo-
momy umo n106asn, 0axce maxkas 6vlCOKOOP2AHU306AHHAA Mane-
Pus KaKk mo3sz, cocmoum u3 00bluHblX ''mépmenix'’ amomos u mo-
JIeKYIL.

A, cnenoBaTeibHO, HE CYIIECTBYET M CMEPTH, KaK (pu3uye-
CKOT'O YHUYTOXEHUS HEKOU "kuBOH" Marepuu. CMEpPTh — 3TO Takast
e HeOTheMJIeMasi COCTaBHAs YacTh MPOIIecca 3BOIIOIMH MaTepuH,
KaK ¥ )KM3Hb. DTO OCTAaHOBKA B3aMMOCBS3aHHBIX U B3aMMHO MOJIEP-
JKUBAIOLIUX JPYr Jpyra IMpoLEecCOB B OpPraHU3ME, B pe3yibTare
HEN30€KHOT0 HAKOIUICHHUS OIIMOOK B MEXaHU3ME JEJIEHUS KIIETOK
WM X (pU3nyYecKoro nu3Hoca (CTapeHus).

CMepTh OT CTapoCTH — 3TO, MO CYTH, CMEPTh OT BSJIOTEKY-
IIEr0 paka BceX OpraHoB. be3rpaMoTHbIe 3asBJICHUS HEKOTOPBIX
y4E€HBIX O TOM, YTO )KU3Hb, IKOOBI, HE TOAYMHSIETCS BTOPOMY Haday
U UAET ¢ yObIBAaHMEM SHTPOINH, HE UMEIOT 10/ c000i abCONIIOTHO
HUKAKNX OCHOBAaHMI, TaK KaK TaKHe IMPOIECCHl HEBO3MOXHBHI B
MPUHILINIIE.

Henonunmanue cyTtu npoiiecca 3BOIOIUN MaTEPUU, IIPUBETIO
K COUYMHEHUIO THIOTE3 CIIy4ailHOM BO3HUKHOBEHUU OEITKOBBIX MO-
JIEKYJl B pe3yjbTaTe MEKTPUUECKUX pa3psaoB B aTMochepe. XoTs
pa3psibl U UTPAIM KaKyl0-TO OMPEAETIEHHYIO POJIb B CUHTE3€ Opra-
HUYECKUX BELIECTB, HO OHU ObUIM OJHHUMM W3 MHOTOUYHMCIICHHBIX
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OaronpusATHBIX (PAKTOPOB, OOJErdarIMX TOT 3aKOHOMEPHBIN H
HEen30eKHBIN TpolIecc.

EcrecTtBEeHHO, YTO CHHTE3 OpPraHMYECKHX COEIMHEHHI
Haubosee MHTEHCUBHO IMPOTEKaJl MMEHHO B TEIJIBIX U BIIAXKHBIX
MECTHOCTSIX, TPOMMMYECKHX U CYOTPONMUYECKUX 00IacTeil 3eMHOTr0
nrapa, rzie 00pa3oBaIicCh OJIarONPUSTHBIC TEMIIEPATYPHBIE YCIOBUS,
OTKYJla ¥ HayaJla paclpoCTPaHAThLCS 3Ta camasi ' KU3Hb'.

Axanemuk Anekcanap Onapus emé B MATUIECATHIX Tofax
MPOLLIOTO BEKa MOMBITANICS YKCIEPUMEHTAIbHO MOJITBEPAUTH TEO-
pHIO0 BOBHUKHOBEHUS KU3HU U B IPUHIIUIIE, EMY 3TO y1aJ0Ch. XOTH
BOCIPOM3BECTU MOJHOCTHIO 3TOT MPOLECC, 3aHSIBIIMK y MPUPOJIbI
KOJIOCCAJIbHOE KOJIMYECTBO BPEMEHH — COTHU MUJUTMOHOB JIET, MPaK-
TUYECKU HEBO3MOXKHO.

Tax e Kak HEeBO3MOKHO, BOCIIPOM3BECTH MPOIIECC BHYTPH-
YTPOOHOTO Pa3BUTHSI OPTaHU3Ma 32 COTYIO WJIH THICSYHYIO JOJIO Ce-
KyHabl. U emé ogHo Gonbioe 3a0myKaeHe OMOJIOTOB, COCTOUT B
TOM, YTO MHOTHE M3 HUX CUHTAIOT MPOIIECC IBOJIOIHUU KUZHU TI0-
CJIEIOBATEIbHBIM.

To ecTb, 10 UX MHEHHIO, (POPMUPOBAHHUE PA3TUYHBIX BUIOB
OpPraHU3MOB MTPOUCXOIUIIO MTOCIIEOBATEIBHO, OT CAMBIX TIPUMUTHUB-
HBIX CYIIIECTB, CKaXXEM, YepBel U 10 MilekonuTaronmx. Ho naneon-
TOJIOTUYECKAs JIETOMCh TOBOPUT COBEPIICHHO O IpyroM. Bee BuabI
JKUBBIX CYIIECTB — 3TO CAMOCTOSITENIbHBIE MapalljIeIbHbIE BETBH, TI0-
SIBUBIIHECS HA 3eMJIe, TI0 T€OJIOTMUECKUM MEPKaM MPAKTUYECKHU O]
HOBPEMEHHO, C OY€Hb HEOONBIIUM Pa3pPbIBOM, IMOAITOMY HHKAKHUX
MIPOMEKYTOUHBIX 3BEHbEB B MPUPOJE HUKOIIa HE CYIIECTBOBAJIO U
CYILECTBOBATh HE MOTJIO.

[Ipouecc 3BoMIOIUHU, KOHEYHO K€ MMPOUCXOJIUT U B HACTOSA-
niee Bpemsi, HO HaOJII0aTh €ro, B CHIIy CKOPOTEYHOCTH YeJloBeue-
CKOM "Ku3HM'", HEBO3MOXHO. boiee Toro, mpomnoBemyeMblil yué-
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HBIMU NPUHIMII - "BBIKUBAET CUIILHEUIIMI ", TPUPOJION HE UCIIOJb-
3yetcs. [Ipuposia pyKoBOACTBYETCS COBEPIIEHHO UHBIM MTPUHIIUIIOM
— a UMEHHO - "morubaeT ciaabeimmii", B IpOTUBHOM CITydae YEIOBEK
pa3yMHbIN HUKOT1a Obl HE MOSBUJICS.

IIpy BHEIIHEM CXOJCTBE 3THUX IIPUHIUIIOB, OHU II0 CBOEH
CyTH, KapJUHAIBHO pa3nuyaroTcs. Tak ke Kak, Hampumep ¢ammsm
¥ KOMMYHH3M, KOTOpbIe HEJaNn€Kue MOTUTUKH U OOBIBATENIN CUU-
TaIOT SBJICHUSIMHU OJHOTO nopsiaka. OHAKO CYTh UX TaK K€ JuaMeT-
palbHO MPOTUBOMOJIOXKHA. Damm3M XxapakTepu3yeTcs YHUUTOXKe-
HUeM OoJblel 4acTu HaceJaeHUs, Isl KOM(POPTHOrO MPOKUBAHUS
Ky4Kd HanOoJiee allYHbIX U MPUMHUTHUBHBIX MHIUBUAYYMOB, BiaJie-
IOLIUX pecypcaMu rocyaapcTna.

JI1si KOMMYHHM3Ma, @ TOUHEE €r0 CTaHOBJIEHUS, XapaKTEPHO
YHUUTOXXEHUE I U30JISLUS MHIUBUIYYMOB, CIEAYIOIIUX IPEUMY-
HIECTBEHHO *KMBOTHBIM MHCTHUHKTaM, CIY>KalllMM CBOEU alYHOCTH,
MPETSITCTBYIONINM Pa3BUTHIO OOIIECTBA U MAPa3sUTHPYIOIIUX Ha
HEM.

Uro B 001IEM-TO, XapaKTEPHO HE TOJIBKO JJI1 KOMMYHUCTH-
YECKOro, HO M ISl JII0OOTO, TIOCTAaTOYHO PAa3yMHOI'O COOOIIECTRA,
(GYHKIIMOHUPYIOILIETo 10 MPUHIUIY KUBOTO Opranusma. Beasb mro-
00i1 KMBOW OpraHW3M BCETJla CTapaeTCsl YHUUTOXKHUTH IMapa3vToOB,
JKUBYIIUX 32 €ro c4€T. FIHaue OHM YHHUUYTOXKAT €ro.

Bo3sBpaiasics k mpoueccy 3BOJIIOIUU, MOKHO YTBEPKIATh,
YTO 3TO OTPOMHOE MHOKECTBO MapajlIeIbHbIX MTPOLIECCOB YCIIOKHE-
HUS CTPYKTYpPbl MaTE€pHUHU, KOTOPHIE COBEPILICHHO HCKIIOYAIOT U3
HEro TaKoe MOHATHE KaK BEPOATHOCTb, HA KOTOPYIO OYEHb JIIOOST
CChIJIAThCS MPOTUBHUKY 3BOJIOLUOHHON Teopuu [lapBuna.

[Ipuposne BoOOIIE HE3HAKOMO IMOHSTHE BEPOSITHOCTH, IO-
3TOMY BCE B3aMO/ICICTBUS B HEW OJTHO3HAYHO O0YCIIOBIIEHBI €IMH-
CTBEHHBIM MPUHIIUIIOM — 6MOPbIM HAYATIOM mepMoounamuxu. Ye-
JIOBEK HUKOT/Ia HE TPOUCXOIIII OT 00E3bsHBI U MITULIBI, HECMOTPS Ha
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CXOXECTh MPOLIECCOB Pa3MHOKEHHUS, HE MOTJIM IIPOU3ZONTH OT 3€M-
HOBOAHBIX. ['eHuii JlapBrHA MOHST U OOBSACHUI OOIIHMI MEXaHU3M
BO3HUKHOBEHMS U 3aKPEIJICHHS "MOJIE3HBIX' U OTCEUBAHUS "BpPEI-
HBIX" MIPU3HAKOB.

Ho mnponecc mnpoucxoxiaeHHsT BUAOB HMEET MEXaHU3M,
OUYEHBb CXOXKHI C MEXaHU3MOM CIICIIHATU3AMN KJIETOK IPH BHYTPH-
yTpoOHOM pa3BuTHH Miona. OH ompenensercss He TOJIbKO CBOM-
CTBaMH KJIETOK, a B OOJIbIICH CTENeHN CTPOCHUEM OelKa M YCIIOBH-
MU OKpPYKalolIed cpelibl, B KOTOPOM OHU pa3BHBalOTCA. Bo Bcex
ATUX CIIy4asiX paboTaloT MPOCThie (PU3NIECKUE 3aKOHOMEPHOCTH U
9TOOBI pa300paThCs B 3TOM, YK€ HEIOCTATOYHO OBITh OMOJIOTOM, a
HY)XHO OBbITh emié u pu3ukoM. Ho moka Hayka pazaenena Ha 000c00-
JICHHBIE JWCUUIUIUHBI, TIOHATH 3TO OyIeT NPaKTHYECKH HEBO3-
MO>KHO. BOT Takol XapakTepHbIN IIpUMED.

VYuéHple IO HEAOPA3yMEHHIO, 00YCIOBICHHOMY pa3BUTHEM
UH(POPMALIMOHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH, yoeaunu cels, 1a
U BCEX OCTAJIBHBIX B TOM, 4To B Mosiekyne /IHK, sikoObl, 3anmcana
uH(pOpMalLKs O CTPOCHUHU BCEro OpraHu3Ma, BIUIOTh 10 OTAEILHOTO
BOJIOCKA U Pa33BOHWIN HAa BECh MHUP O pacIuPpoBKe MPOrpaMMHOI
3alyCy TEHOTHIA YeJIOBEKa, JIETKOMBICJIEHHO o0eliasi co3J1aTh BbI-
cok03((HEKTUBHBIE JIEKAPCTBA OT JIOOBIX 0O0JIC3HEH.

K coxanenuro y mpupoabl HET MPOTPAMMUCTOB M MAJIO KTO
3HAET, YTO TO, YTO HA3BIBACTCS TCHOTUIIOM YEJIOBEKA, MPAKTUYECKU
HE OTJIMYAETCS OT TeHOTHUIa OOBIYHOTO uepBs. Tem Ooyee 4To NSt
3aMyCU TaKOro KOJMYECTBA MH(POPMALUU MOHAZOOMICS OBl HOCHU-
TE€JIb BO MHOTO pa3 MPEeBBILIAIOIINMA pa3Mephbl 4eJI0BeKa.

[Tosromy B peansHoctu Monekyna JHK npencrasnsier co-
00if Bcero JuIib 0enkoBy (Hopmy sl "TITAMIOBKH'" MOJICKYJIBI
POTEUHA, U3 KOTOPOTO CTPOUTCS OpraHu3M. J1a popMa COCTOUT U3
MaTEpPUHCKONH M OTLIOBCKOW '"TOJOBMHOK' M IIO3TOMY MOJIEKYJa
Oenka, "OTHITAMIIOBAaHHAsA" B HElH, MMEET MHOXKECTBO CXOJIHBIX
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CBOMCTB, Kak C MaTePUHCKUM OEJIKOM, TakK U ¢ OTIOBCKUM. Ho, He-
CMOTpS Ha 3TO, HU C TEM, HU C IPYTUM O€JIOK I1J710/1a HECOBMECTHUM.

Monekyna npoTernHa COIEPKUT B ceOe 0oiee THICSYH aTo-
MOB, a KOJJMYECTBO BAPMAHTOB PACIIOIOKEHHUS aTOMOB B MOJIEKYJIE
MPOTEUHA HACTOJIBKO OTPOMHO, YTO Ha 3eMIie, 32 BCIO UCTOPHIO 3BO-
JIOIUU OPTaHUYeCKON "KU3HH', HE MOTJIO OBITh JABYX JKHBBIX CY-
IIECTB C OJIMHAKOBBIMH MOJICKYyJaMu OeJKa.

W nns MeauuuHbl 3TO pazHooOpasue OeNKOoB SBISETCS J10-
CTATOYHO OOJBIION MPOOJIEMON TIPH Mepecake OpraHoB, U3-3a UX
HECOBMECTUMOCTH. HO ¢ Ipyroii CTOpOHBI 3Ta HECOBMECTUMOCTbD SIB-
JsieTCsl OCHOBOM MexaHu3Ma uMMyHuTera. CyTh MpoOeMbl HECOB-
MECTHUMOCTH 3aKJIF0UaeTCsl B TOM, YTO Iepeca)XeHHbIN opra, chop-
MHUPOBAaHHBII MOJIEKYJIaMH APYroro Oeyka, B OPraHu3Me PEIMITH-
€HTa HE CMOKET HOPMAJIbHO ()yHKIITMOHUPOBATb.

OH HEe CMOXET y4acTBOBaTh B CHMOMO3€, TOTOMY YTO TPO-
TYKTBI )KU3HEIEATETHHOCTH €T0 KIIETOK, POJHBIC KJIETKH OpraHu3Ma
pEIUMIINEHTA UCIIOJIB30BaTh HE CMOTYT, a CaM TepeCaXeHHbBIN OpraH
TaK e HEe CMOXET UCIOJIB30BaTh OTXO/IbI )KU3HEAEATEILHOCTH POJI-
HBIX KJIETOK OpraHu3Ma. A cjel0BaTelbHO KJIETKU MepecakeHHOTO
opraHa He CMOTYT HOPMaJIbHO Pa3MHOKaThCS U OH MIOCTENIEHHO OTO-
MpET.

Botr mosTomy nerue Bcero MpUXKUBAIOTCS OpraHbl ONH3KUX
POJICTBEHHUKOB, KaK HauOoJee COBMAAAIOIINE IO CTPYKTYpe Oernka.
Ho Bce paBHO mpuxoauTcs yrnoTpeONsTh MpemnapaThl, CHIKAIOIINE
HECOBMECTUMOCTh, CO3JJaHHBIC KPOIOTJIUBBIM TPYJOM MEIUKOB U
OMOJIOTOB, IO CyTH METOAOM "HAy4HOTO" THIKA.

370, TaKk Ha3bIBaeMble aHTUOUOTHKHU, MEXAaHU3M JIEUCTBUS KO-
TOPBIX OMOJIOraM MPAKTUYECKH HEU3BECTEH, TIOTOMY YTO OH JIEKUT
HE B IJIOCKOCTH OMOJIOTHH, @ CKOpEe B 001aCTH (PU3HKH. ..
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Kak yxe ObUIO CKa3aHO BbIIIE, pa3BUTHE OpraHU3Ma, U HE
TOJIbKO BHYTPUYTPOOHOE, MOAYNHEHO MPOCTHIM (PU3NUECKUM 3aKO-
HaM U OOYCJIOBJIGHO CBOMCTBAMHU Cpe/bl, B KOTOPOH MPOUCXOIUT
npouecc ero pazputus. Onucarbh 3TOT NPOIIECC, HA KOTOPBIN y MPH-
POJIBI YIIIJIO OTPOMHOE KOJUYECTBO BPEMEHHU B HEOOIBION paboTe
HEBO3MOXXHO. HO MOHATH OOIIMI MPUHIUI HECIOXKHO, TeM Oolee
YTO NPHUPO/Ia HEU3MEHHO IOBTOPSIET €r0 MPU BHYTPUYTPOOHOM pas-
BUTHU KaXJI0TO HOBOT'O OpraHU3Ma.

Hayném c Toro, 4ro maTepuHCKas U OTI[OBCKasi MOJIOBBIE
KJIETKH, HE CIIOCOOHBIE K JCIICHHUIO, COSAUHHUBIIUCH, OOpa3yroT
KJIETKY, 00JIaJalolIyl0 TaKOW CIIOCOOHOCTHIO M KOTOPYIO YUYEHBIC
HA3bIBAIOT CTBOJIOBOW. [IuTaHue oHa mosyyaeT uepe3 IUIALIEHTY, K
KOTOPOH MPUKpEIIeHa U KOTOpast IpeACTaBisieT co00i momynpoHu-
HaeMyro 000JI0OUKY, IPEMATCTBYIOIIYI0 CMEIIMBAHUIO KPOBH IO/
U KPOBHM MaTepH, HO MO3BOJIIOIIYIO KHUCIOPOAY U JIPYTUM Belle-
CTBaM OecrpensaTCTBEHHO MPOHUKATh Yepe3 Hee U3 KPOBU MaTepy B
KPOBB IIJIO/Ia HE CMEIIUBASICh.

[To Mepe yBenmu4eHHsI KOJIMYECTBA KJIETOK B pe3yJbTaTe Je-
JIeHUs], KJIETKU Haxojsuuecs Ha nepudepuu BAaId OT IJIALEHTHI,
MOJTy4alOT MEHbIIIE MUTATENbHBIX BEIIECTB U BHIHYKCHBI YACTUYHO
HCIIOJIb30BaTh OTXObI JIEJICHHSI COCETHUX KIETOK, KOHTaKTUPYIO-
IIMX HEMOCPEICTBEHHO C TUIALEHTOH. YTO, COOCTBEHHO U MPUBOHUT
K BO3HUKHOBEHUIO MEKIy HUMHU TaKOTO SIBICHUS, KAK CUMOUO3.

KpoBeHocHas cucreMa 4enoBeka M dKUBOTHBIX MPEACTABIISET
co0Ol KaHAIM3AaLMOHHYIO CEeTh, Ky/la COpacBIBAIOTCS OTXO/IbI JeTie-
HUS KJIETOK Pa3JIMYHBIX OPTaHOB OpraHU3Ma, KOTOPhIE OTTYyIa KE U
OepyT CTPOUTENbHBIE MATEPUAIIBI TS ICTICHHUSL.

Jloka3aTelnbCTBOM TOTO, UTO CHEHMATU3alus KIETOK U (op-
MHUPOBaHHE OPraHU3Ma, B OCHOBHOM, O0YCJIOBJIEHO CpeoH, B KOTO-
poii OH pa3BUBAETCA, a HE KaKOM-TO TaM MU(HUUYECKOH "TIporpamMm-
Hoi 3anuckio” B JIHK, MoXeT ciyUTh TOT (haKT, UTO y OJJHUX U TEX
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)K€ POJUTENICH MOTYT POXIAThCS KakK "HOpMasbHbIE" NETH, TaK U
JIETU C Pa3JIMYHBIMU OTKJIOHCHHSMU. ..

DTa CTBOJIOBas KJIETKA, [0 CYTH MPECTaBIsAeT COO0H MOUKY,
MoA00HYIO TTOYKaM JiepeBbeB. HO B OTIMYHMHM OT TOYEK pacTeHUH,
OHa MOXET Pa3BUBATHCS TOJILKO BO BHYTPEHHEW Cpelie opraHu3ma,
Tak Kak TpeOyeT IJIs pa3BUTUS OYCHHb CHEIU(PUICCKOTO MUTAHUS.
Oto0 cnenuduuecKkoe NUTAHUE MPEACTABIAIOT COOONW OTXOBI KU3-
HEJESATEIbHOCTH KJIETOK MAaTEPUHCKOrO0 OpPraHU3Ma, HUPKYIUPYIO-
M€ B KPOBEHOCHOU CHCTEME.

DTa mouKa Tak K€ KaK W TMoYKa PacTeHHi CIocoOHa pa3BU-
BaThCs B Cpejic MAaTKH JAPYroro OpraHu3Ma, HO TOJIbKO OYeHB OJIH3-
KOT'O BUJA.

A Tak e U TOT (PaKT, 9TO NTHIIBI U OCOOCHHO PBIOBI MTPO/Ie-
JBIBAIOT OTPOMHBINA YTh K MECTY OTKJIAJIbIBAHUS UKPbHI U BOCITPOU3-
BOJICTBA MIOTOMCTBA. DTa MPUBBIYKA TaK ke chopMupoBaIach MHO-
TOJIETHUM TIPOIIECCOM 3BOJIOIIUY 10 MEPE PACIIUPEHHS apeasia 00u-
tanus. I oHa coxpaHsieTcsi, IOTOMY 4TO SIBJISIETCSI TapaHTOM CTa-
OWIBHOCTH BUIA.

CTaHOBHUTCS TOHSATHO, IMOYEMY TPH PE3KOM H3MEHEHUU
YCJIOBHSI OOMTaHUSI 1 COOTBETCTBEHHO MTUTAHUS, TIPOIIECC IBOJIOIHH
PE3KO aKTUBH3UPYETCS U BOSHUKAET MHOXKECTBO MYTAIlMH, MPUBO-
JSIIMX K HOBBIM BHaM OOJIC3HEH.

A ecnu OBl HEKasi TeHETHYECKas POrpaMMa pa3BUTHA ObLIa
"3anucana” B JIHK knetku, To cymecTBoBaga 661 BO3SMOKHOCTD BbI-
palMBaTh )KUBbIE OPraHU3MbI U3 €IMHCTBEHHOM €ro KJIETKH, B IIPO-
OupKe ¢ MUTaTeabHOM cpenoi. M moTOMCTBO, BRIpAIlIEHHOE U3 OJTU-
HAKOBBIX KJIETOK, OBIJIO OBl a0COTIOTHO UICHTUYHBIM, HO B peaJIbHO-
CTH Jake OJM3HEIbl UMEIOT 3aMETHBIC OTIUYHS APYT OT JIpyTa.

U Takue opraHu3Mbl ObUTA OBI TUIIICHBI BO3MOYKHOCTH MyTa-
LI1H, a CJIeI0BAaTEIbHO, JAIIbHEHIIIET0 COBEPIIICHCTBOBAHUS U Pa3BU-
tus. EcTtecTBeHHO, uTO M3MeHss kakue-to yyactku HK knerkw,
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MO>KHO BJIMSTH Ha CTPOCHHE MOJIEKYJIbl OeJKa MOTy4arolerocs op-
ranu3mMa. OJJHaKo TaKkoe CJIETOoe BMEIATeNIbCTBO B IPOLECCHI, cHop-
MHUPOBAaBIIUECS B TEYEHUN MUJUTHOHOJIETHETO MPOIiecca IBOIIOLNH,
MOTYT IPUBECTU K HEMPUATHBIM U HETIPEACKa3yeMbIM JJIsl UeIOBeKa
MOCIICICTBHSIM.

Beov npupooa 6e3ncanocmno omceusaem HeyoauHvle
KoMOuHayuu yice Ha HAYAILHOM Imane.

[Ipomie Bcero nmpocneanTh MPOIECC CHEIHATU3ANNN KIETOK
Ha npumepe ¢ pacteHussMU. Cems J1I000r0 pacTeHusi, Ionajgas BO
BJIQXKHYIO cpeny, mpopacTtaeT. To ecTh ero KJIeTKH HAauMHAIOT Jie-
JIuThCs, 00pa3ys pocTok. [IutarenbHbIe BelecTBa s I€IeHHUs, TI0-
CTYMAlOT MO CTBOJIy BBEPX, COTJIACHO OMHCaHHIO B IiaBe [ri.l11].
Haunbonee MHTEHCHUBHO JIeJICHHE KIIETOK TIPOUCXOAUT B CEP/ILICBUHE
CTBOJIA, TJIe MPOXOJAUT OCHOBHOM IMOTOK MUTATEIHHBIX BEIIECTB.

[TuTaTenbHbIE BEIIECTBA JIETKO MOJHUMAIOTCS BBEPX IO
PBIXJION CEepIIIeBUHE, CTUMYITUPYST POCT PacTeHHUs, 00pa3ys HOBBIC
BeTBU ¥ JuCcThs. Ecnm Ob1 B JIHK ki1eTok Haxoauiack HeKas Mmpo-
rpaMMa pa3BUTHUS, TO AEPEBbS OAHOMN MOPOABI OBLIH ObI COBEpPILIEHHO
OJIMHAKOBbIE MO cTpoeHuto. OHU uMenu Obl OJMHAKOBOE KOJUYe-
CTBO BETOK, MX KOH(Urypanuio U MmiIoTHOCTh. OIHAKO BHEIIHUE
YCIIOBUSI BHOCAT CBOM KOPPeKTHUBBI. KileTku, Haxoasmecs Ha nepu-
dbepun, MONTy4a0T MEHbINE MUTATEIBHBIX BEIIECTB U UM IPUXO-
JUTCSI UCIIOJIb30BaTh OTXOJbI JKU3HEEATEIHPHOCTH CEPIIIEBUHHBIX
KJIETOK, TIOSTOMY OHHM MEHBIIIE MO pa3MepaM U 00paszyroT Oolee
TUTOTHYIO JIPEBECHHY.

MuHuMaNbHOE KOJWYECTBO MHUTATEIbHBIX BEIIECTB IOJY-
YaloT KJIETKH HApY>KHOT'O CJ0sI, KOHTAaKTUPYIOIHE ¢ Bo3ayxoM. OHu
COXHYT U OTMUPAIOT, 00pa3ys kopy. Kpome Toro paznuuus B oce-
IIEHUH NTPUBOJIUT K TOMY, UTO C OCBEIIEHHOW CTOPOHBI YBEIUYUBA-
€TCsl KOJIMYECTBO BETOK, B PE3yJIbTaTe UX 00Jee HHTEHCUBHOTO PO-
cTa.
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N30bITOK MUTATEIBHBIX BENIECTB U BJIard B CEPAIICBUHE TPU-
BOJHUT K TOMY YTO B HEW HAUMHAIOT Pa3BUBATHCS pa3IMYHBIC Tapa-
3UTHI - OAKTEPUH W TUICCHEBBIC TPUOKH, TPUBOISAIINE K THOCTH Jie-
peBa.

[TpumepHO Tak ke oOpa3yeTcs W KOoXka Y JKUBOTHBIX. DTO
CJIOM OTMEpLIMX U 3aCOXIIMUX KJIETOK, KOTOPBIN IIPEIOXPAHSET TIIy-
OMHHBIC KJIIETKH OT BBICBIXaHHS U THOCHH. OKUBHUTH 3TH KIIETKU Ka-
KHUMHU-TO KPEMaMH WJIM Ma3siMU HEBO3MOXXHO. Jla 3TO HE HYXHO U
onacHo. KieTku, He 3amuIIéHAbIe KOXKEH, JIETKO MTOBPEKIAI0TCS U
CTAHOBSTCS MUIIEH Pa3TUIHBIX, JIETKO TPOHUKAIOIINX B HUX OaKTe-

puit. ..
etk

Kaxk yxe ObUTO CKa3aHO BHINIE, C TOUYKH 3PCHHS HACTOSIICH
TEOpHH, "JKU3HB" - 3TO YUCTO OBITOBOE WJIM PEIIUTHO3HOE TTOHSTHE,
00yCIIOBJIICHHOE JIPEMYYUM 3a0JIy’KJIEHUEM, YTO B MaTepHaIbHOM
TEJI€ YEJIOBEKA WUJIM KMBOTHOI'O CYIIECTBYET HEUTO HEMAaTepHallb-
HOE, KOTOPOE U JEJIAeT €ro ")KUBBIM".

Ha camom e nene, )KMBOM OpraHu3M — 3TO MPOCTO OHOJIO-
TUYECKUN MEXaHU3M, CIIOKUBILIUICS B pe3yJIbTaTe IIUTEIbHOU 3BO-
JIOIMM MAaTEePHH, B KOTOPOM C(HOPMHUPOBAIUCH U JCHCTBYIOT MHO-
’KE€CTBO aBTOMAaTUYECKHX, B3AMMOCOIJIACOBAHHBIX U MOIEPKUBAIO-
HIMX JPYT JIpyra MpoLeccoB, MOAYNHSAIOIUXCS AMHCTBEHHOMY (hU-
3U4E€CKOMY 3aKOHY — BTOPOMY Hadaily TepMOoAuHaMuKu. 1 Hudero
"JKUBOTO" B HEM HE COJICPIKUTCS.

Ero BmosHe MOXHO CpaBHUTH, HANpHUMeEp, ¢ PabOTAIOLINM
JBUTATEJIEM BHYTPEHHETO CrOpaHus, B KOTOPOM TaKK€ OCYIECTB-
JSIOTCS TaKME B3aMMOCBSI3aHHBIE aBTOMATUYECKUE IMPOLIECCHI, KaK
nojiaya TOPOYEro, CMEIIMBAHUE €r0 BO3/1YyXOM, CXKATHE B I[MUJIMH-
Jpax, MOJYKUTAHUE CMECU B HY)KHBI MOMEHT, CHHXPOHHOE OTKpBbI-
BAaHME U 3aKpBITHE KJIallaHOB U TaK JaJiee.
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N nosromy paboTaromuii 1BUTAaTENb, KAKOW-HUOYIb MIEPBO-
OBITHBIN TUKAph C OCTPOBOB TyaMOTYy, BIIOJIHE €CTECTBEHHO MOXKET
CUMTATh )KUBBIM.

Tem Oomnee, 4T0 0O0BEIMHHMB €ro C HE(TSIHONW BBIIIKOH,
He(TENEPETOHHBIM alapaToM U aBTO3aMpPaBITUKOM, MOXKHO 3aCTa-
BUTH €ro paboTaTh aBTOMAaTUYECKH, 0€3 yJacTus yelloBeKa, 10 TeX
0P, OKa OH HE U3HOCUTCA U 3arioxHeT. To ectb ymMpéeT. To ke ca-
MO€ TPOMCXOJIUT U C JII0OBIM opraHuzMoM. COOH OJTHOTO WM He-
CKOJIbKUX IIPOIIECCOB, HAPYIIAET UX COTJIACOBAHHOCTH, OTTOUEHHYIO
MUJUJTMOHAMH JIET SBOJIIOIINH U, B KOHEYHOM UTOT€ MPUBOAUT K OCTa-
HOBKE BCEX IMPOLIECCOB, MPOUCXOIAIINX B OpraHU3MeE.

[IpaBna nBUraTenb JIErKO OTPEMOHTHPOBATD, IOCTATOYHO 3a-
MEHUTH KaKHe-TO JAETaTu WIH MOYUCTHTh KOHTAKTHI, YTO C OCTAHO-
BUBIIIUMCSI OPTAaHU3MOM He Bcerja noiydaercs. [lotomy uto B 6uo-
JIOTUYECKOM OpraHu3Me, OUYTH Cpa3y e HAUYMHAIOT MPeo0IanaTh
JIpYTHE MPOIIECCHI CHHTE3a, ACTAIONINEe PEAaHUMAIIUI0 HEBO3MOKHOM.

Teno yenoBeka, Tak ke Kak H JItoOOTO JPYroro KUBOTHOTO,
M0 CYTH, TIPEACTABISIET CO00I COOOIIECTBO, HAXOMSIIMXCS B CUM-
Ouo03e MHOKECTBA MHOTOKJIETOYHBIX OPTaHU3MOB (OpPraHOB), KOTO-
pble O0OBEAMHUBIIKCH B TMPOIIECCE DBOJIOLUHU, PAa3BUBAINCH COB-
MECTHO M HaBCETia MOTePSIIN caMOoCTOsATeNIbHOCTh. [1o cyTH, 3TO pe-
anM3aIys TOTO e CaMoro MPUHIUIA CUHMe3d, TOIbKO Ha Oolee
BBICOKOM YPOBHE OpraHU3alluy MaTePUU.

CaM MexaHU3M JeWCTBUS CUMOMO03a TIOCTATOYHO MPOCT ISt
MOHWMAaHUA. J/[Ba MM HECKOJBKO MHOTOKJIETOYHBIX OPraHU3MOB,
CBSI3aHHBIX CHMOHMO30M, HCIIOJIB3YIOT OOJBIIYI0 YacTh MPOJYKTOB
KU3ZHEJEATEIIbHOCTH APYT Apyra (OTXOAbI UM MPOCTO IEPHMO), KaK
CTPOUTEINbHBIN MaTepua Juist ce0sl, YTO B UTOTE MPUBOAUT K YMEHbB-
HICHUIO MOTPEOICHUS MUIIU U SHEPTUH U3 OKPYKAIOIIEH CPeIbl.
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W 410, COOTBETCTBEHHO, TAET ropa3 o OOJIBIIYIO HE3aBUCH-
MOCTb OT BHEIIHUX IPUPOAHBIX YCIOBHUI U OATOMY MBI MOKEM J10-
BOJILHO JIJTUTEIHHOE BpeMsi 00X0onuTcs BoooOie 6e3 numu. B mpo-
TUBHOM CJlyyae IpH OTCYTCTBUU CHUMOMO3a, HaM MPUXOAUIIOCH ObI
MOCTOSIHHO YTO-TO XeBaTh. A TakK, KJIIETKA OPraHOB BO BpeMsI Iepe-
PBIBOB B IMUTAaHUU OOXOAATCS OTXOAAMH JKU3HEACATEIBHOCTH APY-
I'MX KJIETOK OpraHu3Ma, IOCTYMAIOIIUMU B KpoBb. B pupoe, mpak-
TUYECKU UCTIONb3YETCS BCE M HUYETO HE MPOIAAaeT MPOCTO TaK.

XKemynasa »xeneza, Hampumep, HUCHONb3YeT AN JACICHUS
CBOHUX KJIETOK, a 3TO €€ OCHOBHAs 3a/1a4a, IPOAYKThI )KU3HEACATEIb-
HOCTH eJTyJIKa, TIOCTaBIsIeMbIE IOTOKOM KPOBHU M B KAYE€CTBE OTXO-
JIOB BBIJIENISIET JKET4b, KOTOPYIO JKEIYAOK B CBOIO 0Y€PE/lb, UCIIOJIb-
3yeT U1l mepepaboTKU HEKOTOPBIX MPOAYKTOB nuTanus. Eciu yna-
JMTb U3 OPTaHU3MA KEITUHBIH MYy3bIPb, XKETyT0K HE CMOXKET HCIOJIb-
30BaTh HEKOTOPHIE BEILECTBA, B PE3YyJIbTATE YEro 4eJIOBEK, XOTSI U
OyZeT )XuTh, HO OyZIeT BHIHYKJICH OTpaHUYMBATh ce0s1 B yroTpediie-
HUH HEKOTOPHIX BUOB MHIIH.

IToBpexxaeHue cepalia HeMEAJIEHHO IPUBOJUT K CMEPTH, TaK
KaK cepJle BBIOJHACT O4YE€Hb BAXHYIO (YHKIHIO MO IEepeKadke
KpoBU. U X014 3Ta QyHKIUSA OUEHb BaXKHA, OHA TEM HE MEHee, J10-
CTaTOYHO MPOCTA U MTOITOMY CEpJLE JIETKO MOXKHO 3aMEHUTh MeXa-
HUYECKUM IPOTE30M — MPOCTBIM HACOCOM. UYTO, COOCTBEHHO, YyXKe
JIOBOJIBHO YCIICITHO HAYMHAIOT JeNIaTh MEAUKH.

[oBpexaeHne neueHu, Tak )Ke CMEepPTEIbHO OIAaCHO, TaK KaK
HPOAYKTHI (OTXO/bI) €€ KUIHEACATEIFHOCTH — 3TO 0OJIBIIOE KOJIH-
YEeCTBO Pa3HOOOPA3HBIX BEIIECTB, KOTOPBIE UCIIOJIB3YOTCS APYTUMHU
opraHamu. be3 meueHu, oueHb MHOTME OpraHbl IEPECTaHyT MOJY-
4aTh HEOOXOAUMBIE UM OTXO[bI €€ )KU3HEECATEIbHOCTH, YTO OUCHb
OBICTPO MPUBEIET K COOI0 U OCTAHOBKE OPYTUX CBS3aHHBIX C HUM
IIPOLIECCOB B OPraHU3MeE U €ro "cmepTu'.
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[ToaTOMY 3aMEHHUTH TIEYCHb KAKUM-JTHOO YCTPOMCTBOM, CKO-
pee BCero He MoIyuuTcs HUKoraa. To ecTh Jo0ble opraHbl HallIero
Tena "03a004YeHbl" JUIIL TeM, YTOOBI JETWINCh U PAa3MHOXKAIHCH
TOJIKO X KJIETKH U UM IIIYyOOKO Oe3pa3inyHa )KU3HEAEITeIbHOCTh
Ipyrux opranoB. OpHaKO B pe3ylbTaTe UIMTEIbHOW 3BOJIIOIHH,
c(hOpMHUPOBAITUCH HACTOJBKO MPOYHBIC B3AUMOCBSI3H MEXYy HUMH,
41O JII000H cOO0il B OTHOM Oprase, cpa3y *e OKa3bIBaeT BIMSIHHUE Ha
IpyTHE.

Korga yaénsle cMoryTt aetanbHO pa3oOpaTbes B paboTe op-
raHOB HAILIETO TeJia, BOT TOrAa 6€30 BCAKUX JTUMOBBIX pacuInppPOBOK
HECYIIECTBYIOIIETO0 T'€HETUYECKOTO KOJa, JAECWCTBUTENBHO, IIO-
SBUTCS BO3MOXKHOCTh CO3/1aBaTh OYeHb 3()(PEeKTHUBHBIE JIEKAPCTBA OT
pa3TUYHBIX 00Je3Hel. XOTs MOJHOCThIO U30aBUTHCS OT HUX YeJIO-
BEUECTBY HE ynactcs HHUKOTAa. OCTaHOBUTH SBOJIIOLMIO MaTepUU
HEBO3MOXKHO, & BO3HUKHOBEHHE OOJIE3HEW — ATO MPUHIIUITHUAIBHO
3aKOHOMEPHOE €€ CIIe/ICTBHE.

Jlornueckoe pa3BUTHE HACTOSIIEH TEOpUH HEN30EKHO MPH-
BOJUT K COBEPIICHHO OIIEIOMIISIONIEMY BBIBOJY, YTO TO, YTO MBI
Ha3bIBAE€M 'JKU3HBIO", )KU3HBIO U HE SIBJISIETCS, a ABJISAETCA MPOCTHIM
U 3aKOHOMEPHBIM CIIEJICTBUEM IIpOIecca 3BOIIOIUN MaTEpPUU BCe-
JeHHOU. U TONbKO HEMOHUMaHUEM 3TOT0 OOCTOATENHCTBA OOBICHS-
eTCsl TO, YTO emIé MHOTHUE Y4YEHBIC-TCOPETHKHU JI0 CHX TOp 0e3-
YCHEIIHO MBITAIOTCS HAWTH pa3rajiky OTJIMYUA >KUBOTO OT HEXKU-
BOT'O, IO CYTH, JIOMSCh B OTKPBITYIO ABEPb.

[ToToMy 4TO TakOro OTJIIMYUSI HPOCHIO He MOMCem Oblmb.
Tak e COBEpIIEHHO SICHO, YTO YHUYTOXXHUTbH JKU3Hb, KaK MPOLIECC
SBOJIIOIIMM MaTepUH, HEBO3MOKHO, IOATOMY JIIOObIE U3MBILIUIEHHUS O
KOHIIE CBETa SIBIISIOTCS OpeoM cuBOM KoObUTBI. bonee Toro, mpo-
IIECC ABOJIIOIIMHM HE OCTaBIISIET HUKAKOH, JTa)ke MUKPOCKOMHYECKOM
BO3MO>KHOCTH CYILIECTBOBaHMUSI HEKOETO BbIciiero Topua. [Ipocto
MOTOMY, YTO IPUPOJIE OH HE HYKEH.

117



Anexcandp BECEAOB

W TOIBKO HEBEKECTBO U JETCKAasi OrPaHUYEHHOCTh YeIOBe-
YECKOro pa3yMa MpHBelia K BOSHUKHOBEHUIO HAaWBHBIX CKa30YHBIX
YUEHUN O HEKOEM BBICILIEM CYIIECTBE, KOTOPOE, KaKUM-TO HEBEPO-
SATHBIM 00pa3oM, CO3/1aJI0 3Ty BCEICHHYIO U "COTBOPHIIO" BCe "Ku-
BOe', IOMECTHB €ro Ha MIaHETy ¢ KOM(MOPTHBIMH yCIOBHSIMH TPO-
KUBaHUS. AOCYpAHOCTh 3TUX YUEHUIN CTAHOBUTCS OUEBUTHOM, €CITH
3a/1aTh aBTOPAM M UX TOCIEIOBATENSM Mapy MPOCTHIX BOMPOCOB.

Bonpoc nepebwtii: A st 94ero, COOCTBEHHO, BCEMOTYIIEMY
CaMOJIOCTaTOYHOMY CYHIECTBY, KOTOpPO€ HU B YeM HE HYKJaeTc,
3TOT reMOPPOH € YEIOBEYECTBOM, KOTOPOE TOJIBKO U AENAET, UTO M0-
CTOSTHHO BOIOET, TpaOUT 1 yOUBaeT Apyr npyra?

H sonpoc emopoii: A 4T0, y 5TOTO BCEMOT'YIIIETO CYIIECTBA
HE XBaTUJIO yMa PEIINTh 3TU MPOOIEMBI eIlé Ha CTaJUH TPOSKTUPO-
BaHus? OTCyTCTBHE OTBETOB Ha 3TH BOMPOCHI JOKA3bIBAET, YTO 3TO
BCEMOTYIIIEE CYIIECTBO He Oojee ueM o yooroil (hanTaszuu jro-
Jiei, CO3aBIIMX €ro 10 CBOeMY 00pa3y U MoI00H0.

Beputs B T0, 4TO 3TO BCEMOTYIIIEe CBEPXPa3yMHOE CYIIECTBO
MO’KET OBbITh MPUMHUTHUBHBIM U >KECTOKUM, KaK MEPBOOBITHBIA JH-
Kapb, B BBICIIICH CTETICHH HEJIETO B OeccMbICiieHHO. bonee Toro, He-
CMOTpSI Ha TO, YTO 3TO CYIIECTBO 00OCIIACT JIOIM BEYHOE OJIaKeH-
CTBO B 3arpoOHOM MHpE, YTO-TO HUKTO OCOOCHHO HE CITCHTUT BOC-
MOJIb30BaThCS ITUM OOCTOSITETHCTBOM, & COBCEM JaKe HA00OpOT
OYCHb MHOTHE yu€HbIE ObIOTCA HaJ pa3pabOTKON METOAOB MPOAJIe-
HUS CBOETO OPEHHOTO CYIIIECTBOBAHUS HAa TOM CBETE.

[TeITasich MOYEMY-TO KaK MOXKHO JOJbIIIE OTTSHYTh MOMEHT
MOJIy4YeHHUs BEUHOro OsaxkeHcTBa. i 3TOro Jaxke MHpUIyMaiu
KPUOTEHHBIE KaMEepBl, I7I€ 3aMOPOKEHHBIE TPYIbI BaXKHBIX (C TOUKH
3pEeHUs STUX MOKOWHUKOB) 0C00, OYIyT XpaHUTHCS A0 TEX MOP, MOKa
YeJIOBEYECTBO HE HAWJET crocoba BBUICUUTh UX U 0KUBHUTH. A Bce
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MOTOMY, YTO JIaXKe camble IIyOOKO BEpYIOIlIe peIUuruo3Hbie pana-
TUKHU, B TITyOMHE TyIIM COMHEBAIOTCSA U MYYarOTCsl TOM HEU3BECTHO-
CTBIO, KOTOpasi 0KUAAET UX MOCIIE CMEPTH.

Benp denosek cozman cedbe 60ra UMEHHO M3 CTpaxa CMEpTH,
U JIaKe MOJHUMAsCh 10 JIECTHUIIE MO3HAHUS, OH BCE MBITAETCA CO-
BEPIICHCTBOBATH CBOIO MPUAYMKY. BMeCTO BETX03aBETHOTO U MpH-
MUTHUBHOTO 00’KECTBa, TENEPh B MO3TaX MHOTHX TMCEBIOTPAMOTHBIX
Bepyromux (QUTYpUPYET YK€ HEKUH, KaK UM KaKeTCs, BIIOJTHE
"Hay4HBIA" BBICIIMK pa3yM, OOMTAIOMINN TUOO B TITyOMHAX BCEIICH-
HOM, TNO0 B KAKOM-TO JPYTOM U3MEPEHUH, KOTOPBIH, TO-BUIUMOMY,
OT CKYKH CO37aJl 4eJIOBeKa B KaKHX-TO CBOMX HEMOHSTHBIX LENSX.
Ho TyT BO3HMKaeT JOTWMYHBIA BONPOC, a KTO K€ CO3JaJI CaMOro
oora..?

"XXu3Hp", KaKk yxe ObUIO CKa3aHO, 3TO CIEACTBHE TpoIecca
HBOJIOIIMY MATEPUU U MPOIIECC ITOT OECKOHEUYEH. A KellaHue MPo-
JUTUTH TO, YTO YK€ caMO 1O cebe 0eCKOHEYHO, TIyMo M 0ecCMBbIC-
aeHHo. Ka1plii yenoBeK MM KHUBOTHOE, KaK MaTepHaJIbHBINA OHO-
JIOTUYECKHI MeXaHU3M, MOCTOSHHO BOCHPOU3BOAMUTCS TMPUPOAOH
3aHOBO U JIa)K€ HE 0CO3HaBas TOTO, MO CYTH, MPOKHUBAET OECKOHEY-
HOE KOJIMYECTBO "KU3HEH" Ha 0ECKOHEUHOM MHOYKECTBE OOUTAEMBIX
TIJIAHET BO BCEJICHHOM.

W HaumHas KaXIyl0 HOBYIO "KH3HB" C HYJS, OH (PU3NYECKH
HE MOKET MOMHUTb, HU MPEbIAYIINE )KU3HU, HU MECTO, TJI€ OH YKe
KOT'JIa-TO KWJI. DTOT HEOOBIYHBIN BBIBOJ, MO CYTH, 0OOCHOBHIBAET
Oynu3M, KaKk MHTYUTHUBHOE W TIOYTH HAYYHOE MHPOBO33PEHHUE C
"pernHKapHaluen” MaTepuagbHOro Tea.

A TO, YTO JIFOJIA, CAMH TOTO HE MOHUMAs1, Ha3bIBAIOT AYILIOM,
TaK 3TO MPOCTO HAIllE CO3HAHUE, SBISIONIEECS CBOMCTBOM BBICOKO-
OpraHU30BaHHON MaTepuu, GOPMUPYIOLIUMCS B Pe3yIbTaTe BOCIHU-
TaHUs U 00y4deHUs, OECCIEeIHO MCUE3a0IIero Mmocie CMEPTH Opra-
HU3Ma.
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U xots coznanue win "myma" co CMEpThIO OECCIIeTHO HCUe-
3a€T, 3TO HE MMEET a0COJIFOTHO HUKAKOTO 3HAYEHUsS, TTOTOMY YTO
OHO TakK ke chOpMHUPYETCS 3aHOBO B HOBOM Tene. M mist aToro He
noTpeOyeTcst HU 6ora, HU IbSIBOJIAa, HU BBICIIETO pa3dyma. [[is atoro
BIIOJIHE JIOCTATOYHO POJIUTENEH U 1e1aroros.

CmepTh Belb TOJBKO C TOYKHM 3PEHUS IMOKa €Ie HEBEkKe-
CTBEHHOI'O YEJIOBEKA, SIBJISIETCS TpareaueH, A IPUPOIbI Ke - 3TO
3aKOHOMEPHOE SIBJICHUE, MPOUCXOASAIIEe MOBCEMECTHO U TOCTO-
STHHO, TaK kK€, KaK U POXKJIECHHE. ITO HEOThEeMJIEMasi COCTABIISIOIIAS
mpolecca ABOJIONUK Marepud. B Hamem Tene Kaxaylo MUHYTY
YMHUPAIOT THICSYU KJIETOK. M KaXkayr0 MUHYTY THICAYU KJIETOK POXK-
JTal0TCS BHOBb.

Jlumie pazymHOE OCO3HaHHE TOro (pakTa, 4TO CMEPTh ITO
HEen30eKHOE CIIEICTBHE MPOIIeCcCa IBOITIOIUH, TPUBEIET K TOMY, YTO
OHa npecmanem CMPAWIUMb J1100€il C80ell HEeU36eCMHOCMbIO U
0e3b1cX00HOCMbIO, A CHAHem 80CHPUHUMAMbCA NPOCHO KAK 00-
CAOHAA Heu30eNHCHOCmb.

JlocagHas, HE CTOJIbBKO MOTOMY 4YTO B HOBOW >KM3HH, HE
TOJIBKO BCE HY)KHO OYJIET /IeJIaTh 3aHOBO - CHOBA YYUTHCS TOBOPUTH,
XOIUTh, YNTATh, 3aBOJUTH JIPY3€H, a CKOJIBKO ITOTOMY, YTO B CIIEY-
IOIIEH KU3HU BEPOSITHOCTh HAIIIETO TMOSBIICHUS B OECKOHEYHOM BCe-
JIEHHOU Ha TU1aHeTe 3eMisl, HACTOJbKO HUYTOXKHA, YTO MPAKTUUECKHU
HeBO3MOkHa. Korja yesioBek, HaKOHEI-TO, MTOMMET U OCO3HAET 3TO,
OH COBEPILEHHO IMO-APYyroMy OYJeT OTHOCUTHCS, KaK K JKM3HHU BO-
00111e, TaK U K KKIO0W OTAEIBHON KU3HHA B YACTHOCTH.

DTO yTBEPKIAECHUE MOXKET, B HACTOSAIIEE BPEMsI, MOKA3aThCA
KOMY-TO ITMHUYHBIM, TaK KaK CKOpOb MO TMOKOWHUKY MU CJIOBA O
HEBOCITOJITHUMOM yTpare, OyayT Ka3aTbCs MIYIBIMU M HUKYEMHBIMH.
[ToToMy 4TO JIFOAM, YMEPIIIHUE WJIH MMOTHOIIINE B BOWHAX, B KATaCTPO-
¢dax, B KOHIIJIATepsIX U Tyjarax, B CHIy TOTO YTO MaTepus BEYHA U
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HEYHUYTOXKMUMa, CHOBA M CHOBA KHUBYT U €CJIM HE CPEI HAC, TaK Ha
JIPYTUX OOMTaeMbIX IJIaHETaX OECKOHEYHON BCEJICHHOM.

XKuByT naxke u HEe 0CO3HABAs TOTO, YTO KOT/IA-TO YXKe KU
u OyayT XUTh enié He oJuH pa3. Jlroau, ObIBIIME paHbIe APUCTO-
tensimu, Hetoronamu, ['urnepamu CtanuHbiME, pabaMu U TATPULIN-
SIMH, BO3MOKHO, CETOJTHS SIBJISIFOTCS] HAITUMU JIEThbMU, BHYKaMHU WIIH
MPaBHYKAMH, & MOJKET JIake COOaKaMu WIIH KOIIIKAMH, XOTsI HUKTO U
HUKOTJ]a 3TOr0 HE Y3HAET.

Ho B cuy BeuHOCTH MaTepuu, 3TO aOCOJIOTHAS HEM30EK-
HOCTb 1 YEJIOBEUECTBY CO BpEMEHEM MPHUAETCS MPUBBIKHYTH K ATOMY
U IEPECMOTPETh CBOE OTHOLIEHHE K 3JI0/I€IM U THpaHaMm MPOLLUIOTo.
W korpa mou HaKOHEH-TO OCO3HAIOT, YTO OHH, 1O CYTH, BOIOIOT
camu ¢ co0oH, JIt00bIe KOH(DIUKTHI U BOWHBI CTAHYT OECCMBICIICH-
HBIMH.

W torna oTHOmIEHUE K MaMSATH TaKUX T€HUAIBHBIX JIIOAEH
KaKk XpucToc uinu JIeHnH, KOTopsIe B YCIOBUSIX CJIETKA IOYMHEBILIEH
00e3bsIHBEH CTau YTO-TO MOHSIIN U O€3yCIEUTHO MBITAINCH U KHYTOM
U TIPSTHUKOM BBIBECTH 4Y€JIOBEYECTBO HAa HOPMAIbHBIA MYyTh pPa3BU-
THs, UI3MEHUTCA. [Ipon30HIET 3TO OCO3HAHWE, K COXKAICHUIO CIIIE
OUYEHb HECKOPO, HO HEM30EKHO MPOU30UIET.

IMpumeuanue. 1 nacmosawyro meoputro, Haoo nojiazams, jiem
uepe3 500-1000, xomsa xomenoco 0bl HAdeAMbCA, YMO PaHbULe, OYOym
usyuameo 6 HauanIbHOU wikone. OHa OKOHUAMENbHO U HABCE20a YHUYUMO-
JHCUM 6cCe peiluuoO3nble U MUuCmuiecCKue yiuernus. u HEeKomopbwle npu-
3HAKU C1A0020 0BUNCEHUS K INOMY, YIHCE MONHCHO 3AMEM UMDY YdHce Celi-
Yac no HedvLIEANIOMY, RO CYMU, RPEOCMEPIHOMY 6CHIECKY PEIUZUO3ZHOZ2O0
Mpakoﬂecu}l U Heeercecmea, Komopbsle 00bIUHO cyuaromcin neped CKau-
Kom npozpecca.

A ceiituac MHe 00ipHO M CTHIAHO 3a Poccuro, koTopas
OoJIbIIIe APYTHX MOTPS3IIa B 3TOM HEBEKECTBE U MPAaKOOECHH.
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Bb1600 u3 écezo ckazannoz20 ouenv ONMUMUCHIUYEH: YelO0-
6€K, KAK C/I0MCHeUWUIl agmomMamuydecKuil MamepuaibHslil 00b-
eKm, copmuposaguIuiica MUIIUOHAMU JIem IGOIIOUUU U 001a-
0aIOuuil C6OICHMBEOM CO3HAHUA, HCUBEM 6E€UHO, NOCHMOAHHO 00-
HO6AACH 6 6UOEe MAMEPUATILHO20 Mea.

H nosmomy on HUK020a He cMOdHICcem OKOHYAmMeabHO nobe-
oums Hu 001€3HU, HU CMEPMb, MAK KAK OHU AGNAIOMCA 3AKOHO-
MEPHBIMU COCMABNAIOUWUMU RPOYECCA IEOTIIOUUU MAMEPUU.

Kcraty, nMeHHO ynyuatonyecs, NpuOInkKaroImuecs K 1no-
YTU CTEPHIIBHBIM, YCIIOBHS KH3HH, @ BOBCE HE IJI0OXasl SKOJOruye-
cKasi 00CTaHOBKA, YK€ IPUBEIH K OCJIa0JICHUIO 3aIUTHBIX MEXaHU3-
MOB U IIMPOKOMY PaCIpOCTPAHEHUIO CPEAM YET0BEUECTBA AlIePIH-
YEeCKHX M PaKOBBIX 3200JICBaHUH.

ITerTasice M30aBUTHLCA OT OXHHUX OOJIE3HEH, UYEIOBEUECTBO
Hen30eX)HO OyIeT moyyyaTh Apyrue U HaBepHsKa 0oJiee CTpallHbIe.

IToaToMy IpOAIUTE OTAENBHYIO "JKU3HB" pa3a B OJITOpA Ye-
JIOBEK BO3MOXKHO U CyMEET, HO CTaTh OECCMEPTHBIM OH HE CMOXET
HuKoraa. IloroMy 4To OCTaHOBHUTH HBOJIIOLMIO MATEPUU IPHUHLIUIIHU-
aJIbHO HEBO3MOKHO.

18. O CO3HAHUHN
N IMAMATH

Hepenko mpuxomutcs uutath couymHeHUs GuiaocodoB, u
OUYEHb IPEBHUX, U HE OYEHb, O COBHAHUHU, KaK O HEKOel HeMaTepu-
aTbHOM CYOCTaHIIMH, CYIIECTBYIOIIEH Ie-TO B OpraHu3Me, cama o
cebe. DTO MPOUCXOIUT OT HETOHUMAHHUS TOTO, YTO B MPUPOJE HU-
Yero HeMaTepPHaALHOTO HE CYIIECTBYET.

Paccmampueamp uenoeeueckoe co3Hanue Kak 0cooyio
uoeanvhuylo (HemamepuaibHylo) cyocCmanyulo, NPUHYUNUATLHO
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OMJIUYHYIO OM CYOCMAHYUU MAMEPUATILHOIL, eCHb 0AHb Penulu-
03HOMY MpaKobecuro u udeaiucmuueckoil unocoguu, komopwie
AGNAIOMCA KOMNOHEHMOM UOEO0N02UYECKOl peaKyuu, Ha4ae-
wienica 8 KOHYe 08a0Uamoz0 6eKa ¢ Kpaxom co8emcKo20 KOMMy-
HU3Ma U NOPOIHCOAIOuiell MomanbHoe noMymuenue ymoe (A.3uno-
6bes).

Co3nanue — 3TO CBOWCTBO BBICOKOOPTAaHM30BAaHHOW Mare-
pHUH, a UMEHHO KOPBI YEJIOBEYECKOT0 TOJIOBHOTO Mo3ra. U ero gpyHk-
IIUsl TOCTAaTOYHO MPOCTa, OHO 3aHUMaeTcsi 00paboOTKOM U AIEeMeH-
TapHBIM CPAaBHEHUEM CHUTHAJIOB C OPTaHOB YYBCTB, OPraHU3ys UX B
BUIe 00pa30B HEUPOHHBIMH CTPYKTYpaMHU. A Tak e KOMOUHUPOBa-
HUEM, IpeoOpa3oBaHUEM U COXPAaHEHHEM 3TUX 00pa30B B MaMSITH.

[Tpouecchl MBIIIIEHUS — 3TO U €CTh MPOLIECCHl U3MEHEHUSI U
npeoOpa3zoBaHms 3TUX 00pa3oB. Cama MaMsTh HUTJE HE JTOKATU30-
BaHa, [I0ATOMY UYTE€HUE MBICIEH HEBO3ZMOXKHO.

A celiyac Mbl TOKaXKEM, KaK MIPOMCXOJAUT BO3SHUKHOBEHHUE U
3allOMHHAHKE 00Pa30B B MO3T€ ¢ TOUKH 3peHus pusuku. DOTOHHI, a
MOMPOCTY OBICTPBIC AJIEKTPOHBI, UcTyleHHble CONHIIEM, OTpaXka-
I0TCsI, HAPUMED OT SI0JI0KA U C TTOMOIIBIO0 XPYCTAIHKa PUCYIOT Ha
ceTyaTke N300pa’keHHe 3TOro A0J10Ka. ITO H300paKEeHUE MTPEICTaB-
JSIET OO0 KapTy IpaJeHTOB SIEKTPUUECKUX TOTEHI[MATIOB Ha CET-
yaTke.

B manouke (unu k01604YKe) CETYaTKU MPOUCXOIUT HAKOTLIe-
HUE JJIEKTPOHOB B MOJIEKYJIE POJONMHA, CO3/IAI0IIEe PA3HOCTD JIEK-
TPUYECKHUX MOTEHIUAJIOB, KOTOpas HAauWHAET BBIPABHUBATHCS IIO-
pOXIasi MBIKEHUE ITUX 3apsI0B MO HEPBHOMY BOJOKHY B HEWPOH
Mo3ra. DTH 3apsibl HAKAIIMBAsACh B HEHPOHE CO3J]aI0T Pa3HOCTh T10-
TEHI[MATIOB MEXIYy HUM U JPYTMMU HEHMPOHAMH COCAMHCHHBIMHU C
JIPYTUMH MaJ0YKaMHU.

CunamMu OTTaJIKMBAHMS AJIEKTPOHBI HAYMHAIOT BBITATHBATD
JEHAPUTHI HAIETo HelpoHa MO HAIpaBJICHUIO K JPYTUM, MEHee 3a-
PSKEHHBIM HEHpOHaM U ACHJIPUTHI COSAUHSSCh C HUMU 00pa3yloT B
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MO3r€ CTPYKTYpY, MOJOOHYIO KapTe 3JIEKTPUUYECKUX MOTEHIHAIOB
Ha ceTyatke. (/[BuxkeHue Bceraa nopoxKAaeTCsl CUJIaMH, a CHJIbI BCe-
ra o0yCJIOBIEHBl PAa3HOCTHIO AJIEKTPUUYECKUX WM T'PaBUTAI[MOH-
HBIX NOTEHIMAIOB.) JTa CTPYKTYpa, IPUTATUBAs MOJIEKYJbI TIIO-
KO3bI U3 MEXKJIETOYHOM KUIKOCTH, YEpPE3 HEKOTOPOE BPEMS B pe-
3y/lbTaTe MOBTOPEHUS, IOCTETICHHO MPOPACTaeT, 00pasys MOCTOSH-
HBIE CBSI3U, KOTOPBIE U MPEACTABISAIOT cO00i 00pa3 s60Ka.

K 1Ol cTpyKkType BHOCIEACTBUU MPUCOCIUHSIIOTCS KOH-
CTPYKLHHU, 0Opa30BaHHbIE €€ U CUTHAJIAMU C OpraHOB OOOHSHUS U
BKyca. ECTeCTBEHHO, YTO 3TH MPOPOCHINE CTPYKTYpPbI Pa3IMYHBIX
00pa30B AEMCTBUTEIBLHOCTH OYE€Hb YCTOWYUBBHI K Pa3jIM4HbIM BO3-
JIEMCTBUSIM, HAaIlpUMeEp K noTepe co3HaHusA. Korna yenoBek npuxo-
JUT B ce€0s1, OHU TYT K€ BOCCTAHABIMBAIOTCS.

Mpumeuanne! Ceoiicmey mo3zea Kk npeoopazo8anuio u co30anuo
HOGVIX 00pA308 HA OCHOGE 00PA308, COXPAHEHHBIX 8 NAMAMU, Mbl 005~
3amwl ceoell Cnocodnocmoio K meopuecmey u panmaszuu. Teopuecmeo u
danmazua — amo nexas popma maxoii 6ezoouonou axcu. Ho nwooasn
J1034cb, 6 OMIUYUU OM NPABObl, 0ZPAHUYEHHOU KAKUMU-MO PAMKAMU U
daxkmamu, ecezoa oezepanuuna. U umenno 3moil 6e32panudHoll axcu
Mbl 00:3AHBL MAKUMU OPEO0BbIMU COUUHEHUAMU, KAK KEAHMOGAA Me-
XAHUKA, Meopus OMHOCUMENbHOCIU U KOCMO02Us, NPOmMugopeua-
WAUMU OUHCHBEHHOMY 3AKOHY RPUPOObL — 6IMOPOMY HAYATLY MEPMOOU-
HAMUKU.

Mo3r cOCTOMT M3 OrPOMHOIO YHCJIA HEPBHBIX KIETOK —
HEHPOHOB, 00BETMHEHHBIX B CIIOKHEHIITYIO HEHPOHHYIO CETh U CIIO-
COOHBIX MCIOIBH30BATh B IPOIECCE KUIHEACITEILHOCTH IIEKTPUYIC-
ckue curHaibl. Kaxaplii HEMpPOH MMEET MHOXKECTBO OTPOCTKOB —
JEHJPUTOB, KOTOPBIMU OH COEAUHSAETCS ¢ APYrUMU HelipoHamu. Ot
CJIO’)KHOCTH MU KOJIMYECTBA 3THX COCAWHEHUW 3aBHCHUT PA3yMHOCTH
WJIM MHTEJUIEKT UHAUBUA.

Camu 00pa3pl peanbHOCTH (POPMHUPYIOTCS MPOpPACTAHUEM
JEHJIPUTOB U COXPAHSIOTCA B MO3re, B OTJIMYUU OT KOMIIBIOTEPHOM
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MaMsITH, 10 CaMOW CMepTH opraHusMa. [loaTomy npu norepe co3Ha-
HUs, OHU HE UCYE3aI0T.

O6pa3Ho, MaMATh MOXKHO CPaBHHUTH ¢ OOIBIION 00BEMHOM
MO3au4yHON KapTUHOW Mupa. M1 yeM MeHbIIe 3J1€MEHThI 3TOM MO3a-
MKH, TEM BBIILIE JeTanu3anus kapTtulel. [Ipouecc odyuenus — 310
MPOLECC CO3JAaHUSI HOBBIX CBS3EH MEXIY HEUPOHAMHU, IIPOLECC MO-
BBIIICHUS JICTATN3AI[MU dTOW KapTUHBI MUpa. [ ubens wium paspyie-
HUE, OJTHOTO WJIM JJa’Ke IECATKOB M COTEH AJIEMEHTOB, 00pa3yroIuX
KapTUHY, HE MPUBOJAUT K (aTaIbHBIM MOCIEICTBUSAM, TaK KaK CBI3HU
9T MHOTOKpPATHO TyOJHpPOBaHBI U MOYTH JIOOOM 3JIEMEHT JIETKO
BOCCTaHABJIMBAETCS 110 COCETHUM.

YenoBek poxkKAaeTCs C MO3TOM, B KOTOPOM MUJUIMOHAMH JIET
IBOJIOIUH yXe CHOPMHPOBAHBI HEKOTOpPbIE 0a30BbIE CTPYKTYPHI
CBSA3€H HEHPOHOB, ONPEACIAIOINE MOJEIU CTAHAAPTHOTO MOBEC-
HUS UM CTAPTOBBIC HHCTUHKTHI, HEOOXOIUMBIC JIJIsl BEDKUBAHHUS T10-
clie pOXJAEHUs. A ero Kopa BHayaje MpeICcTaBiseT co0OM CTPYK-
TYpbl C XAOTHYECKUMHU CBS3SIMH MEXAY HEUpOHaMU, KOTOpbIE
HEIMPEPBIBHO U3MEHSIOTCS M YCIIOKHSIOTCS B PE3YJIbTaTe Mpolecca
00yuenua u 60CRUMAaHUA.

N nponiecc 3TOT 0OYE€Hb MEIJICHHBIN M HEPro3aTpaTHbIi, Mo-
TOMY YTO 3HaHUS JOJKHBI, B OYKBaJIbHOM CMBICJIE CIIOBA, Rpopacmu
6 6uoe 0enopumoeg Mexnay Heiipponamu. [losTomy cuuTath ConepKu-
MO€ NaMATH UJIU [Iepe3aIncaTh €€, Kak 3TO JIEJaeTCsl B KOMIIBIOTEPE
HE MOJIYYUTCS.

3anoMuHaTh 10 APYroMy, IpUpoaa, K COKaJIEHUIO, IPOCTO HE
yMeeT U 00elaHusl 3aMEHUTh MO3T 3JIeKTPOHHBIM YUIIOM, KaK MPeJ-
JlararoT, HarpuMep, opraHusaTopsl npoekta "Poccusa-2045", aBs-
I0TCS, TIO CyTH, OOBIKHOBEHHBIM TICEBJOHAYYHBIM IIAPIaTAHCTBOM.
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VYuactauku nipoekta "Poccuun 2045" XOTAT cenath 4eloBeKa
OeccMepTHBIM, HE IOHUMAs TOTO, UTO MBITAThCS clieiaTh OeccMepT-
HBIM TO, YTO YK€ CaMo Io cebe OeccMepTHO, TPOCTO TIIYIO U Oec-
CMBICJICHHO.

UenoBek - 3TO CIOKHBIM MaTepUaabHBIA 00BEKT, CHOPMUPO-
BaHHBIM OECKOHEUHBIM MPOIIECCOM JBOIIOIUU MATEPUU B TCUCHUU
MUJTMAPJIOB JIET, BOBCE HE SIBISETCS KUBBIM. [la 1 BooOIIIE B mpH-
poJie HET HUYEro >KUBOT0. KU3Hb - 3TO YUCTO PEITUTHO3HOE MOHS-
THE, BEJb J1aXKe Takas BbICOKOOPTaHH30BaHHAs MaTepUs, KaKk MO3T,
COCTOMT U3 COBEPIIEHHO MEPTBBIX aTOMOB U MOJIEKYIL.

YenoBek, Kak MaTepuaIbHBIN 00BEKT TOCTOSTHHO BOCIIPOM3BO-
JUTCSI TPUPOON 3aHOBO M KUBET OECKOHEYHOE KOJTMYECTBO pa3. He
JymaiTe, 4TO BaM CUJIbHO TTOBE3JI0, UTO BbI KUBETE. BbI sxuiu u 10
CBOETO POKIEHUS U OyJIeTe KUTh TocTe Bamieil cMepTH. TONBKO BbI
HUKOTIa HE Y3HaeTe, KEM U IJie Bbl ObUTH B MPOILION KU3HHU.

Mosr — 3To0 He IPOCTO KYCOK CEpOro BELIECTBA B YEPEITHOM
KOpOOKe, MO3T — 3TO €MHAasi CUCTEMa, UCTIONB3YIOMIas B MPOIIECCce
KU3ZHEJEATEIIbHOCTH 3JIEKTPUUECKHUE CUTHAIIBI, B KOTOPYIO BXOJHUT
emi€ 1 OrpOMHOE KOJIMYECTBO IaTYMKOB, CBSI3BIBAIOIINX €T0 C OKPY-
KAIOUIMM MUPOM. DTO M OpraHbl 3pE€HUsl, OPTaHbl CIyXa, OOOHSHHUS,
OCSI3aHUSI.

DNEKTPUYECKHE CUTHAIBI C JATYUKOB (OPMHUPYIOT BPEMEH-
HBIC CBS3H, B BHJIC Pa3HOCTU MOTEHIIMAIOB, 00OpPa30BaHHON HAKOII-
JIEHHBIMU B HEUpOHE 3apsiiaMH, KOTOpPasi COXPAHAETCS B TCUCHUHU
KOPOTKOTO BPEMEHU U BO BPEMS CHA TPOPACTAET B BUJIEC JI€HPUTOB
MeXy HelipoHamMH, 00pa3ysl IOCTOSTHHBIE CBSA3H, COXPAHSIOLINECS
BCIO XKM3Hb. be3 3TUX CUTHajIOB C JaTYUKOB HE MOXKET ObITh HUKA-
KOT'O CO3HAHMS Y HUKAKOW MaMATH, TOTOMY YTO HU 3allOMHHATh, HE
00pabaThIBaTh HUYETO KPOME HUX, MO3TY OOJIBIIIE HEUETO.

U tak kak BpeMeHHbIE CBS3H, B BUJIE PA3HOCTHU JIEKTPUUECKUX
MOTEHIIMAJIOB, IOBOJILHO OBICTPO MCYE3AI0T, "TIepruo oaypacmnaaa”
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NaMATH PUMEPHO OJTHU CYTKH, MO3TY HY>KEH MEPEPhIB Il CHA, BO
BpeMs1 KOTOPOTO IEHIPUTHI NHTEHCUBHO PaCTYT.

OTHU CBSI3U MEXIy HEMpOHAMH MHOTOKPATHO TyOJIUPYIOTCS B
Ipolecce HEOJTHOKPATHOTO MOBTOPEHUS U MOITOMY T'Hleib Helpo-
HOB OT CTapOCTH WJIM HEXBATKU KHUCIOPOJIa HE TPUBOANT K (haTallb-
HBIM TIOCJIEICTBUSAM JUJISl TAMSTH. Pa3pylieHHbIe CBS3U MOTHUOIINX
HelpoHOB OepyT Ha ce0si coceTHUE.

W 511 cBA3U Mex Ay HEHPOHAMU Y Pa3HBIX JIFOACH COBEPLICHHO
pa3JInYHbIE, TOATOMY K OJIMHAKOBBIM BBIBOJAM pa3HbIC JIOJU MPHU-
XOJST B pe3y/bTaTe COBEPIIEHHO Pa3JIMYHBIX JOTMYECKHUX NTOCTPOE-
Hull. B npupo/e HeT u He MOXKeT ObITh IBYX MO3TOB C OIMHAKOBBIMU
CBS3SIMH MEX]ly HEHpOHaMH, KaK HE MOXKET ObITh ABYX JIECOB C Jie-
PEBBSAMHU, MMCIOIIMMH a0COIIOTHO OJMHAKOBYIO KOH(HTYpaIuio
BETBEH, a MO3TOMY 3alIMCaTh BCE AT CBSI3U Ha APYTOM HOCUTEIb WK
MIEPEHECTH UX HA KAaKOH-TO IPYro MO3T, HEBO3MOKHO.

[Toromy 4TO 1JIs1 3TOTO B 3TOM JPYrOM MO3T€ HYKHO OyneT
COTHU MUJUIMAPJOB JACHAPUTOB Iepepe3aTh U MPOPACTUTHh 3aHOBO,
COTJIACHO ATOM 3anmucu. Mo3r — 3TO HE KOMIBIOTEP, B KOTOPOM JIO-
KaJIN30BaHO BCE — OINEPATUBHASI U JIOJITOBPEMEHHAs MaMsTh, MPO-
1Ieccop, 3TO OpraH, padOTalOMUii HA COBEPIIEHHO WHOM (u3nue-
CKOM ITPUHIUIIE.

Tonpko mMOaU, cyUTarOmue ce0s YIEHBIMHU, MOYEMY-TO HE
MMOHUMAIOT 3TOTO U MO-BUAMMOMY €1I€ T0JTr0 HE MoMMyT. MIMEeHHO
MO3TOMY BCSI COBPEMEHHAsl HayKa HAXOJAUTCS B IJIAYEBHOM COCTOSI-
HUU, TaK KaK Y4EHbIC MPAKTUYECKU YKE PA3YUMINCh MOJIb30BATHCS
pa3ymMoM, a IpeanoyuTaroT Ooyiee JETKUIM MyTh — MCIOIb30BaHHE
MHCTHUHKTOB, KOTOPBIi He TpeOyeT OOJIBIINX 3aTpaT SHEPTUH.

VIMEHHO MO3TOMY OHM HE JqyMmasi, HACKOJIBKO 3TO COOTBET-
CTBYET (PU3NYECKON pearbHOCTH, TYIO MOBTOPSIOT T€ HEOBLIUIIBI O
KBAHTaX M YEPHBIX JBIPaX KOTOPbIE UM KOTJA-TO BOWUIU B T'OJIOBHI,
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MOJIKPEIUIsis BCIO ATY 4Uylllb MareMatudeckumu popmynamu. 1 Hu-
KTO He maét cebe Tpyaa pa3olOpaThcs, B KaKO cTeneHu 3Tu (op-
MYJIbl COOTBETCTBYIOT (PM3HUECKOM peatbHOCTH.

Kak 3T0 HU cTpaHHO, HO CIIOCOOHOCTH K MBIIIJIEHUIO 00Y-
CJIOBJIEHA OIIMOKaMH B pabOTe HaIIEro ToJIOBHOTO Mo3ra. Kommbro-
TEep, HallpUMep, padOTAIOMIMK HA ABY3HAUYHOM JOTMKE, HUKOT/Ia He
omnbaeTcs, TaK KaKk COCTOSIHHSI €r0 3JIEMEHTOB aMSTH — TPUTTEPOB
OJIHO3HA4YHO onpeneneHbl. OHUM MMEIOT TOJIBKO JIBa COCTOSIHMS:
BKJIIOUEHO — BBIKJIIOYEHO, UMEHHO MOATOMY KOMIIBIOTEP HECIIOCO-
OCH pemuTh MPOCTEHBKYIO 3aMadyKy bypumana, ¢ KOTOpO# JEerko
CIpaBIIseTCS AaKe KOMHATHAsI MyXa.

Jleno B TOM, 4TO HEHPOHBI HAIIETO MO3ra pabOTarOT Ha CO-
BEPLICHHO APYIrOM IIPUHLMIIE, YeM KOoMIbloTep. HelipoHbsl umeror
TBICSYM JEHAPUTOB, KOTOPBIMH OHHM CBSI3aHBI C JPYrUMU HEHpo-
HaMH, I0O3TOMY OHU MOTYT UMETh OIPOMHOE KOJMYECTBO COCTOS-
Huii. To ecTb, MO CyTH, MO3T — 3TO aHAJIOTOBAasI cUcTeMa. A aHajo-
TOBbI€ YCTpOWCTBA Bcerjga paboTaloT ¢ OmMOKAMU W MOTPELIHO-
CTSIMH, 3aBUCSIIUMH, MHOTUX (pakTOpoB, Hampumep, oT "mperda
Hyna'. Ho umenHO ommbOKaM MbI M 00sI3aHBI CBOEH CITOCOOHOCTHIO
K 00yYEHHUIO ¥ TBOPUYECTBY.

KonnuecTtBO HEMPOHOB B MO3re, UCKIIOYAs €CTECTBEHHYIO
yOBLIb, BCIO KH3Hb OCTAETCS MOYTH HEU3MEHHBIM, TaK KaK OHU HE
UMEIOT MEXaHU3Ma JIEJIEHUS, IOTOMY YTO OHO IIOCTOSIHHO HapyLIaJlo
Obl paboty mo3ra. Ho apyroro crmoco0a o0y4ueHus y )KMBBIX Opra-
HU3MOB HET U, B 0003pUMOM OyTyIIIeM, €Ba JIH MOSIBUTCS.

C BO3pacToM HEHWPOHBI MMOCTEMEHHO TEPSAIOT CIIOCOOHOCTh K
"MpopacTaHui0” U MO3T CTAHOBHUTCS HEBOCIIPUMMYHUB K HOBBIM 3Ha-
HUSIM. 3aTo "Tmpopociirde” B MOJOAOCTH 3HAHUA JEPKATCA B HEM
OUEHb KPENKO, XOTS TOXKE MOCTENEHHO HCUYe3al0T ¢ OTMHPAHUEM
HEHUPOHOB.
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[ToaTOMYy UenoBE4YECTBY, YTO OBl HE OCTAHOBUTHLCS B Pa3BH-
TAW WHTEJJICKTA, CTOUT M03a00TUTHCA O TOM, YTO Obl BEPHYTH B
IIKOJIbI IUIAKATHI CO CJIOBAaMU: "yUUTHCS, YUUTHCS U YUUTHCA...", KaK
3aBeIIall OJIMH, BEChMa HETIIYIIbIN YeIOBEK.

K coxanenuio B mocnennee Bpems npeodiagaet Ipyras TeH-
JICHIIMSI, @ UMEHHO "MOJIUTHCS, MOJIUTHCS U MOJIUThCS" BEyIlas ye-
JIOBEYECTBO Ha3aj, K JIErpaJlallii U CPEHEBEKOBBIO. B CBsA3M C BhI-
HIEU3JIOKEHHBIM, HECKOJILKO CJIIOB O TAKOM ''3arajouHoM’ SBJIEHUH,
Kak "odedrcasro".

OOBIYHO MaJIOTPAMOTHBIE PEITUTHO3HBIC JIFOAU OOOCHOBBI-
BalOT UM cyImiecTBoBaHue nymr. OQHAKO ¢ TOYKH 3PCHHS TEOPUH
SBOJIIOLIAH, TO SIBJICHUE O0BSICHSACTCS BEChMa MPOCTO.

Kaxk u3BecTHO, CyIIECTBYIOIIME B HACTOSAIIEE BPEMSI KUBbIE
OpTaHU3MBbI JJI JAHHBIX PUPOIHBIX YCIOBUU SBISIOTCS ONTUMATb-
HBIMU.

To ecTh OMOJIOTHYCCKH OHM HMMECIOT BIIOJIHE 3aKOHUYCHHBIM
BUJI U €CJIH MPOUCXOAT KAKUE-TO OMOJOTUYECKHE M3MEHEHHUS, TO
OHH OYEHb HE3HAYUTEIBHEI.

[To MHEHHMIO HEKOTOPBIX OHOJIOTOB, B HACTOSIIEE BpEMS
HaYMHAET Mpeo0saaarh, TaK Ha3bIBaeMasi, KyJIbTYpHasi JBOJIOIUS
WM KyJbTypHOE HacieaoBanue. Ha camom nene 3ta KyiabTypHas
ABOJTIOLHS HJIET apauIeTbHO ¢ (PU3UOIOTUIECKOM, TPOCTO OHA TO-
pa3zno MeUICHHEE KYJIbTYPHOMU.

[Ipu3Haku 3TOro MOXKHO 3aMETHTh Jake M0 TOMY, YTO TO-
poJickue Opoasure coO0aKu HAYYHITHCh MEPEXOAUTh YIUIBI Ha 3eTE-
HBII curHan cBeTodopa, Naxke €clid Ha TEePexoje HEeT JIIOACH.
VIMEHHO C TOYKH 3pEHUS TEOPUH IBOJIIOIIMU OYCHB JIETKO B JIOTUYHO
00BsICHSIETCS U SIBJICHUE "IeKaBI0".

Kakue-To o4yeHb sipkue COOBITHS WM KapTHHBI OKPYKaro-
e 0OCTaHOBKH, B KOTOPOH YENIOBEK JKUBET MPOJIOJDKUTEIBHOE
BpeMsi, 3aKpEIUISIOTCS B HEUPOHHBIX CTPYKTypax MO3ra U MOTYT
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HACJICICTBEHHBIMH MEXaHU3MaMU YaCTUYHO INE€peaBaThbCs MOTOM-
CTBY.

EcrecTBeHHO B MOCHIEAYIONMX MOKOJIEHUAX MOTOMOK, OKa-
3bIBasICh B OYEHb [TI0XO0XKUX YCIOBHSX U CPAaBHUBAsS YBUJICHHOE C Xpa-
HSIIMMUCS B MOJICO3HAHUU (PparMEHTaMH KaKUX-TO 00pa3oB, BIPYT
OCO3HAET, YTO OH KOT/Ia-TO yXe 3To Bujen. He ymest 0ObsCHUTD Ta-
Koe "dyaecHoe" sIBJICHUE, YEJIOBEK MPUXOIUT K BEIBOAY O CYIIECTBO-
BaHUH YEro-To OECCMEPTHOTO U BEYHOTO, & UMEHHO - AYIIIH.

Penurum ecrecTBEHHO, OJAEPKUBAIOT 3TH 3a0J1yKICHUS B
CBOMX KOPBICTHBIX MHTEpecax. B CBs3U ¢ 3TUM JIOTMYHO IPETIOIo-
KHTb, YTO YEM IO3HEE YEJIOBEK 3aBOAMUT MOTOMCTBO, TEM OOJIbLIE
BEPOSITHOCTb II€pPEJauu €My 3TOW HacleICTBEHHON HH(pOpMaIuy.

[Mo3nHuMu OpakaMu, BO3MOXHO M OOBACHSETCS PHIBOK B
TEXHUYECKOM Pa3BUTHH €BPONEWUCKOI HUBMWIN3ALUN B OTIMYUU OT
OMMHKHEBOCTOUHOM MM apUKAHCKOM, I71€ BCera MPakTHKOBAIHNCh
O4YCHb paHHUE Opaky, B 14 5eT u gaxke paHblie.

19. OB 3BOJIIOIUA
PA3YMA

B mporuecce 3BoMIONMH, KaK HENPEPHIBHOTO YCIOKHEHUS
CTPYKTYpbl MaTepuu B T€UEHHUH IJIUTEIHHOTO BPEMEHHU, BO3ZHHUKIIO
OTPOMHOE KOJIMYECTBO Pa3HOOOPA3HBIX OMOJOTHYECKUX OPTaHU3-
MOB, TOTYMHSIOIINXCS MHCTUHKTY JoMUHHUpoBaHus. CyTh 3TOrOo Oc-
HOBHOT'O MHCTHHKTA 3aKIIF0YACTCS B TOM, UTO B CIICJICTBUU JEHCTBUS
BTOPOTO Hayalila TePMOJIUHAMUKH, JII00ast 0COOb CTPEMUTCS 3aHATh
HauboJIee BRITOAHOE TIOJIOKEHUE, Cpean ce0e MOJOOHBIX.

W B cuny neiicTBUs 3TOTO0 MHCTUHKTA, JII00ast TpyIa Hiu Co-
00LIECTBO KUBBIX OPTaHU3MOB, aBTOMaTHUECKH O0BETUHSIETCS B CO-
00111eCTBO ¢ MUpaMUIATBLHON UepapXUIecKoi cTpykTypoid. Ha Bep-
[IMHE 3TON MUPAMUIbI BCET/Ia HAXOAUTCA camasi KpyIHas U CUJIbHas
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0c00b — BOXAaK, BCE OCTaJIbHbIE 3aHUMAIOT MECTa B MEPApXHUH CO-
[JIaCHO CBOEMY CTaTycCy, ONpeAeasieMOMY B OCHOBHOM, pa3MepaMH.

Tak kak pa3mepsl Mo3ra y oco0el 0JTHOTO BH[IA, IPUMEPHO
OJIMHAKOBBI, CUJIa U Pa3yMHOCTh UX OMpPEIENSIETCS COOTHOLLIEHUEM
pa3MepoB, a CIEI0BATENbHO U CIOKHOCTHIO HEUPOHHBIX CTPYKTYP
MO3ra, OTBEYaIOIINX 32 MOTOPHBIE U aCCOIIMATUBHBIC (PYHKILIUH.

Ecnu cTpyKTyphl, OTBedarolue 3a MOTOpPHbIE (QYHKUIUHU
KpyInHee U 0ojiee pa3BUTHI, YeM CTPYKTYpPbI, OTBEYAIOIIUE 32 aCCO-
[IMaTUBHBIC, 0COOb COOTBETCTBEHHO KpyITHEE M 00J1aaeT OoJIbIIe
(U3UYECKON CHIION.

Ecnm ke mpeobiaiatoT acCoMaTUBHBIE CTPYKTYPBI, 0COOb
yMHee, HO gu3ndecku ciadee. [103ToMy HErpsl, y KOTOPBIX B CHILY
ocobeHHOCTeH cpebl 00uTaHus O0JIbIIE Pa3BUTHI CTPYKTYPBI, OTBE-
YaroIue 32 MOTOPHbIE (PYHKIINH, B COPEBHOBAHUAX 10 CHIJIOBBIM BU-
JlaM CHopTa - Oery WM IpbDKKaM, Beersia OyayT moOexaaTh OemnbIx.

[Toromy uTO y OGenbIX MpeBaTUPYIOT CTPYKTYPBI MO3ra, OT-
BEYAIOLIHE 32 aCCOIIMATUBHBIE PYHKIINHU, CHOPMUPOBABILUECS B pe-
3yJbTaTe MPOXKUBaHUS B 00Jiee CypOBBIX KIMMATUYECKUX YCIOBUAX
1 TpeOyromux 00Jee BHICOKUX MBICTUTEIBHBIX CITIOCOOHOCTEH IS
BbDKMBaHUs. M HHKaKue TpeHUPOBKHU 3Toro He usMeHsT. Ho ¢ apy-
roii ctoponsl, "BoliHy u Mup" Herp HUKoOrAa He Hanuiet. OHaKo
BepHEMCS K HaluM OapaHam. B mo0oi ctae MOCTOSIHHO MPOUCXO-
TSIT MEJIKME KOH(JIUKTHI U CTHIYKHU, B KOTOPBIX KaXKIbIA YJIEH CTau
HOJTBEPXKIACT CBOE MOJIOKEHHUE B HEPAPXHUU. DTO IO3BOJIET MOJIO-
JBIM ¥ CHJIBHBIM 0CO0SIM B IpOIECCE€ B3POCICHUS MPOIABUTATHCS
BBEPX 10 HEPAPXUUECKON JIECTHHULIE, YTO AaBTOMATHUECKU MTPUBOJIUT
K IIOCTOSIHHOM poTaruu "mpaBAIlel BEpXyIKu'".

[Tpu BcTpeue ¢ Bparom, camble CHIIbHbIE OCOOU BO TJIaBe C
BOKaKOM HeE pa3ayMbIBas BCTYIarOT B 60i. Ho coBcem He 111 TOTO,
YTOOBI 3aLIUTUTH CTAl0, & MPOCTO B CUITY ACHCTBUS MHCTUHKTA JO-
MUHHPOBAHUS, YTOOBI MMOKA3aTh BCEM OKPY)KAIOLIUM U CTae, B TOM
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YHUCle, KTO €CTh KTO U MTOATBEPAUTH CBOE MOJIOKEHHUE B UEPAPXUU.
U onu MoryT noruOHyTh, HO HE OTCTYIIAT IIOKa CTask He CIIPsYeTcs B
6e3omacHoM MecTe. ToJBKO KOrjja cTasi OKaXkeTcsl B 0€301MacHOCTH U
3pUTENIEH HE OCTAHETCs, BOKAK MOYKET IPOCTO yIpaTh.

Tak kak B MPUPOJEC CAMKH BBITIONHSIOT 0OJiee CIOKHBIC
(GYHKIINH, 9YeM CaMIIbl, TO IPUOPUTET B BbIOOpE mapTHEpa IS pas-
MHOXEHHS BCerja NPUHAICKHUT camkam. OHU BBIOMparoT cebe
CaMIIOB MO Pa3IUYHBIM OTJIUYHUTENIbHBIM IMPU3HAKAM, KOTOPBIMU
MpUpoJAa BBIJEIAET caMila U3 OCHOBHOM Macchl. IMEHHO 1O 3TOM
MPUYMHE B IPUPOJE CAMIIbI UMEIOT Pa3IuvHbIC YKPALICHHUS, BPOJE
NBIIIHOTO MAaBJIMHBETO XBOCTA, JJIMHHOTO HOCA, KPACHOTO 33/1a, pas-
JUYHBIX TpeOHEH U Tpouee.

W numeHHO 10 3TOW MPUYMHE KPYIHBIE CaMIbl UMEIOT OOJIb-
10€ KOJMYECTBO CaMOK, a BOBCE HE MOTOMY, YTO OHU UX MPUHYXK-
JIAf0T K 3ToMY crutoil. CaMKH Tak k€ MOTYT BBIOMpaTh NapTHEPOB HE
TOJIbKO IO BEJIMYMHE, HO U MO KaKUM-TO JPYTUM OTJIMYUTEIbHBIM
MpU3HAKaM, HallpUMeEp, M0 Pa3yMHOCTH, YMEHHUIO YXOJIUTh OT Omac-
HOCTH WJIA YMEHUIO MaCKUPOBATHCA.

[ToaTOMY B TMKOM TPHUPOIE MPAKTUISCKH BCE OCOOM UMEIOT
IIAHChl OCTABUTh MOTOMCTBO, KPOME Pa3Be€ YK CaMbIX XWJIbIX H
OOJIbHBIX, a 3HAYHUT YTBEPIKJICHHE, YTO "BEDKMBACT CUIILHEUIUN", B
npupoe He paboTaeT u ABisgercs 3a0myxaenuem. [lpupona ncnoms-
3yeT COBEPILICHHO APYroM, BeCbMa IEMOKPAaTUYECKUN MPUHLMII, a
UMEHHO, "morubaer ciabedmmii’, B IPOTUBHOM ClIydae Ha 3eMIie
OCTaJINCh ObI TOJIBKO CJIOHBI U KHTHI.

bonee Toro, mpupoma 6e3 coxxajeHusi KepTBYET Hambosee
CHUJIBHBIMH, HO "TYNMBIMH" 0COOSIMH, KOTOpBIE pean3ys MPUHIIHIT
JOMUHHUPOBaHMsI, THOHYT B JjpaKax, JaBas BO3MOKHOCTb OoJiee ciia-
ObIM, HO OoJiee YMHBIM, OCTaBUTBH TOCIIE cedsi Oojiee pazymHOE
IOTOMCTBO.
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YenoBeueckoe OOIISCTBO HE SBISAETCS KaKUM-TO HCKIIOYe-
HUEM, B HEM JICUCTBYET TOT K€ MPHUHIIUI JOMUHUPOBAHUS, TUIIEP-
Tpo(UPOBAHHBINA MOKa eni¢ JOBOJLHO HECOBEPIICHHBIM M MPUMHU-
TUBHBIM pazyMoM. Camble MPUMHUTHBHBIE OCOOH, PYKOBOJCTBYIO-
[IMecs B KU3HU YHCTO JKUBOTHBIMH MPHHIIMIIAMU, OOBIYHO JTOCTH-
rar0T BBEICOKOI'O IOJIO)KEHHSI B OOIIECTBE, TAK KaK MM HUYErO0 HE
CTOUT MEPECTYIHUTH Yepe3 JF000r0, CTOSIIEr0 Ha X MYyTH.

OHU TIPEKPacCHO YMEIOT MOJABIATH €€ JOBOJBHO CIIAOBIA
TOJIOC COBECTH M He o0OparmiaTh 0co000ro BHUMaHHs Ha KaKHUE-TO MO-
pajbHBIC U HPAaBCTBEHHBIC TPUHITUIIBL. [103TOMY caMoe BBICOKOE TT0-
JI0’)KeHHE B OOIIECTBE, TIOKA KaK MPaBUJI0, 3aHUMAIOT CaMble TTPUMHU-
TUBHBIC U OCCIIPUHITUITHBIC.

20. Ob MHCTHUHKTAX
1 MBIIIVIEHUM

[Ipexxne yeM HadaTh Pa3roOBOpP O MBINUICHHH W CO3HAHHH,
HYXXHO 3aMETHUTh, YTO B IPUPOJIC HET MECTa KAKUM-TO MUCTHYECKIM
U CBEPXbECTECTBEHHBIM SIBIICHUSM, B HEH BCE MTPOUCXOIUT B COTJIA-
CHH C IPOCTHIMU (pr3mueckuMu 3akoHaMH. [Ipupona nmpocra u naxe
B HEKOTOPOH CTETICHU MPUMHUTHBHA, M YTO OBl TIOHATH 3TO, HAYHEM
C CaMBIX MPOCTHIX Bemieid. Mbl He OyeM yrinyonsatbes B AeOpu op-
TaHUYECKON XMUMHH ¥ OUOJIOTHH, a TOMPOoOyeM MOHSITh MPUPOY Ha
MPOCTEHBKUX MPUMEpPAX.

JlomycTuM, 94TO MBI IMEEM B PACIIOPSHKEHUU JECSITOK MPO-
CTBIX OPTaHU3MOB, HaIIpUMep, yepBeil. Kaxaplil uepBb UMEET MpU-
MUTHBHBIN TJIa3, B BUJ€ HEPBHOTO OKOHYAHUS, IYyBCTBUTEIBHOTO K
CBETY, PaCIOJI0KEHHOTO B SIMKE Ha ITEpeJHEM KOHIIe TysIoBHIIa. Hu-
KaKoro M300pa)KeHHs OH, KOHEYHO, CO3/IaTh HE MOXKET, HO pa3iiu-
YHTH TJIE CBETJIO, a TJIe TEMHO €My BITOJTHE ITOJT CHITY.
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VY Hero ectb Tak K€ NMPUMHTUBHBIA MO3T, COCTOAIIMN W3
Maphl AECATKOB HEUPOHOB, YIPABJIAIONIUN MAPOX MBIIII, HA OCHOBE
curHaios riasa. [IpeacrtaBum uist MpOCTOTHI, UTO COBEPLIEHHO CITY-
YaliHO, B PE3y/ibTaTe MyTalliid, Y MSITH YE€pBE HEPBHBIC BOJIOKHA,
MOAXOAAT K MBIIIIAM HaNpsMYyI0, MapajuiesibHO, a Yy APYTUX IMSTH,
BOJIOKHA TIepeKpeNIeHbI. To eCTh MATh YepBeil, KaK U BCE KUBOE, OY-
JIET TYIO JBUTAThCS HA CBET, a APYTHe MATh, TYNO MOIMOI3YT B TEM-
HOTY.

B pesynbpTaTe pa3sauM4HOro MOBENEHHUS, YEPBU, BBINOJ3IINE
Ha CBET, OyAyT OBICTPEHBbKO ChEJICHBI, & T€ YTO IOMOJ3IU B TEMHOTY,
octanytcs xuBbl. Hy, eciii 1 He Bce TO, BO BCIKOM ciydae, 00Jib-
mMHCTBO. OCTaBIIMECS B )KUBBIX IPUHECYT IOTOMCTBO, B KOTOPOM,
€CTEeCTBEHHO OyAyT mpeobiagath 0coOU ¢ MepeKpeICHHBIMA HEPB-
HBIMU BOJIOKHaMHU.

B kaxxmom mocneayromneM MOTOMCTBE ATOT MpHU3HAK Oyner
3aKpEeIUISATHCS U, B KOHIIE KOHIIOB, BCE UePBH BCer/1a OyaAyT yImoi3aTh
B TEMHOTY. BOT npuMepHO Tak BOZHUKAET UHCTUHKT.

WHCTUHKT — 3TO cTaHIapTHas MOJENb IMOBEACHHS, 0Tpabo-
TaHHas U OTTOYEHHAs MPOLIECCOM IBOJIIOLMHU. JIF000BB K OJIMKHEMY,
HaIllpuMep, 3TO TOKE NHCTUHKT - UHCTUHKT BOCIIUTAHUS TOTOMCTBA.
Ecnmu pogutenu B mpupoae OpocaroT MOTOMCTBO Ha IMPOU3BOJ
CyIb0BI B MITQJICHUECKOM BO3pacTe 0e3 3aIIUThI, TO OHO HE JOKHUBET
JI0 B3pOCJIOrO BO3pacTa M HE OCTaBUT CBOETO MOTOMCTBAa. To ecTh
PO Ha 3TOM MOKET 3aKOHYHUTHCSI.

Tak BOT B pe3yJIbTaTe 3BOIIOLUUA CMOTJIA BBIKUTH TOJIBKO TE
BU/IbI )KUBOTHBIX, KOTOPBIE 3200 TUITUCH O TOTOMCTBE J10 "'COBEpILIEH-
HoseTuda". Buapl, B KOTOPBIX 3TH KaueCTBAa UTHOPUPOBAIUCH U HE
3aKPEIUISUIACH, POCTO HE BBIKUJIM U B HACTOSIILIEE BPEMS HE CYIlle-

CTBYIOT.
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A Teniepb Bo3bMEM 00JI€€ CII0KHBIN OpraHu3M, C MO3TOM yKe
COTHU B JB€ HEHPOHOB, KOTOPBIMA YK€ MOMKET «MBICIUTH». [Ipen-
CTaBbTE, YTO OH BUAMT MHIIY, KOTOPYIO MOXHO IMOHMAaTh ABYMS CIIO-
cobamu. JInbo nepedexarh HAPSAMYIO Y€pe3 OCBEIIEHHOE MECTO U
CXBaTHTh, THOO0 JIJISl TOTO XKe, MOJAKPACTHCS B 00X0]1 IO HEOCBEIIEH-
HOMY MECTY.

IlepBbIil BApHUaHT YpeBaT TEM, YTO KOI'JJa OXOTHHUK BBIMJET HA
CBET, MHUIIIA €T0 YBUAUT U MOXKET ycHeTh yapaTh. K Tomy ke u cam
OXOTHHMK PHCKYET, BBIXO/SI Ha CBET - €r0 TOXKE MOTYT CXBaTUTh U
COXpaTh IPYrue OXOTHUKH.

Bo BTOpoMm Bapuante, moka oH Kpaa€rcs 1o TeMHOTE, MHIIa
TOXKE MOXKET yOekaTh WM €€ KTO-To pyroi coxpér. Ho 3ato aTot
myTh Oe30MacHee, OXOTHHK, IMMYCTh JaKe ¥ TOJOJHBINA, HO XOTh B JKHU-
BBIX OCTAHETCA.

Jpyrumu cioBaMu, pelieHrue B pe3yabTaTe MBIIUICHUS HIIN
CpPaBHEHHUSI IBYX BapUAHTOB JCHCTBHS, MOXKET OBbITh, KaK MPaBUIIb-
HBIM, TaK ¥ OIIMOOYHBIM. B mepBom BapuaHTe eCTh OOJbIIasi BEPO-
ATHOCTb NMOTMOHYThH, @ BOT MOCTYIUTh TaK, KaK IpeajaraeT HMH-
CTHUHKT - OoJiee pazymHo. MHCTHHKT — Oe30muboueH, nHA4Ye XHUIII-
HUKU HE YMEJH Obl MOAKPAIbIBATHCS.

[ToaToMy BCce *UBbIE OPTaHU3MBbI M YEJIOBEK B TOM YHUCIE,
MNPEANOYUTAIOT HE MBICIIUTh, a POCTO CJIEI0BATh MHCTUHKTAM, TO
€CTh KaKUM-TO CTaHAAPTHBIM MOJEISIM MOBeeHus. Tem Oomee uTo
JUTSI MBIIIUTCHUS (CpaBHEHUsT) TpeOyeTcs mopadoTaTh MO3TaMu, a 3TO
TpeOyeT yCuIInid U, COOTBETCTBEHHO, 3aTpaT dHepruu. Kak Mbl BH-
JTUM, caM TPOLIECC MBIIIJICHHUS — 3TO, [0 CYTH, HaX0X/I€HUE HECTaH-
JApTHOTO PEIICHUs, B KAKOH-TO CUTYalllH, WIH IPOCTO, OaHaIbHBIN
MIPOLIECC CPAaBHEHUS U 3aIIOMUHAHUS.

U xorja HEKTO HAYMHAET YTBEPKIATh, 4To (popmyna E=mc?
HEBEPHA, MOJABJISIONICe OOJBITUHCTBO HAUNHAET €r0 CMEIINBATh C
rpsi3pi0. BoBce HE MOTOMY, UTO OHM MPHUIILIIH K 3TOMY B PE3YJIbTaTe
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MBIIIJICHHUS, a TTPOCTO MOTOMY YTO BOCIIOJI30BAJIUCH CTaHIAPTHBIM
METO/I0M Tiepedopa TeX 3HaHUH, KOTOPbIC OBLITM BOUTHI KM B TOJIOBBI
B IIIKOJIaX U MHCTUTYTaX. Vmu 1o cyTH, HHCTUHKTOM.

DTO HAMHOTO TIPOIe M HE TpeOyeT 0co00r0 YMCTBEHHOTO
HanpspKkeHus. Hudero mioxoro B 3TOM MOBEJCHUH HET, Pa3Be KpoMe
TOTO, YTO OHO Y€ HE MPEJIoiaraeT HUKaKoro JabHEUIIETro pas-
BUTHSL.

A Temnepb HECKOJBKO CIIOB 00 OCO3HAHWU COOCTBEHHOTO fl.
JIro0oit opranusm, oOaagaroNuil pa3BUTON HEPBHOM CHCTEMOM, cam
ce0s KymiaTh He OyeT, TOTOMY KakK ONIyIaeT ceOst Kak OJTHO IIeJI0e.
Onnako, omryrieHue ceds Kak IeJoro OpraHu3Ma, emeé HeaocTa-
TOYHO JIJIsl OCO3HAHMS ce0s KaK MHIANBUYAIbHOCTH WJIH JIMYHOCTH,
MHAYe BCE JKMBOTHBIE OBUIM OBl JUYHOCTSIMH M COCTaBHUIM OBI
OTPOMHYIO KOHKYpEHIMIO uenoBeky. [IpeacraBpTe TONBKO cebe
TUTpa WIH Jake CO0aKy C HHTEJUIEKTOM YeTIOBEKa.

K Hamemy c4acTbio, 3TO BO3MOXXHO TOJBKO B pe3yiIbTare
0o0ydYeHUs U BOCIIUTAHUS HA OCHOBE, TaK Ha3bIBAEMOM, BTOPOIl CHUT-
HaJIbHOW cucTeMbl. Mnu si3pika. A Il 3TOTO HYXEH JOCTaTOYHO
OOJIBIIION MO3T, KOTOPBIM MOT MOSIBUTHCS y YEJIOBEKA, B PE3YJIbTATE
ABOJIIONMOHHON MyTanuu. JKHBOTHBIE XOTh M HE HMMEIOT TaKOTO
MO3ra, HO TaK K€, KaK M 4eJIOBEK CIOCOOHBI K 00y4yeHuto. M xots
OHH TIOJIB3YIOTCS JJIs1 OOIICHUS HEKOTOPBIMU 3BYKaMH, HO UX HEJIb35
HA3BaTh S3BIKOM, MOATOMY OOYYEHHE y KMUBOTHBIX MPOUCXOIUT Ha
OCHOBE UHCTHHKTOB — 3TO CaMOOOYYECHHE MOIpaKaHUEM.

YenoBeuecknii TEeTEHBII, BOCHUTAHHLIN B CTae JKUBOTHBIX U
JKUBYIIIUI B HEH TOCTATOYHO JUTHUTEIIBHOE BPEMsI, TAaK K€ HAYUUTCS
BCEM NMpUEMaM OXOTHl U TIOBEACHUS CPEIU KUBOTHBIX, HO B JaJIb-
HEHIIEM yKe HUKOT]Ia HE CMOYKET OCO3HATh ce0s IMYHOCTHIO. Y KH-
BOTHBIX HAYHCTO OTCYTCTBYET YYBCTBO CTPaxa, 3aTO XOPOIIIO Pa3BUT
WHCTUHKT JIUCTAHIIUPOBAHUSI.
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JIro0oit >)XKMBOM OpraHuW3M BCETZIa CTapaeTcsl IepKaThCs OT
JPYrUX HE POJCTBEHHBIX €MY OPraHW3MOB, Ha ONPENEIEHHON Iu-
CTAaHUWHU. Y BBICIINX XKUBOTHBIX TOT HHCTHUHKT JIOBOJIBHO CJIOKEH.

OHU MOTYT OIIpEeAEATh CTENIEHb ONTACHOCTH, B 3aBUCUMOCTH
oT obpa3za xuBoTHoro. Ho sro He crpax. Kocyns yaupaer ot re-
napjia He TIOTOMY, 4TO OOHMTCS OBITh ChEIEHHOMH, a MIPOCTO B CHITY
UHCTUHKTA. [IoTOMY 4TO T€ 0COOM, KOTOpBIE HE YIUPAIIH, JTaBHBIM-
JTABHO OBUIM ChEJCHBI M MOTOMCTBA HE OocTaBWiIM. Kak TOJbKO Te-
napj M3-3a yCTaJOCTH MPEKPATUT MPECIIEIOBAHNE, TYT KE OCTAHO-
BUTCS U Ipeciienyemasi xeptsa. M yxe dyepes IecATOK CeKyH]l OHA
OyJleT MUPHO MAacTHCh, HE 00paIlas Ha Hero 0co00ro BHUMaHUSA.

WHCTUHKT IUCTaHIMPOBAHUS €CTh U Y XUITHUKOB. Eciu Bl
HEOXXHJIAHHO TOSIBUTECh HAa HEOOJIBIIIOM PACCTOSHUU JIaXKe OT Chl-
TOTO TUI'Pa, OH HanaA€T He pasaymsiBas. Ho ecim 310 paccrosHue
Oyzer Oobllle HEKOTOPOTO KPUTHUYECKOTO, OH MPEANOYTET Hesa-
METHO yJAJIUThCs. 3 MPOCTHIX HHCTUHKTOB TaK k€ OepyT Hayao,
U TPAaKTHYECKH JIOObIe HPABCTBEHHbIE NPUHIMIBL Bo3bMEM,
Hanpumep 3a00Ty o nmotoMcTBe. [loueMy Bce JKUBOTHBIE 3a00TATCS
0 cBoux AeTéHbImax? MoxeT ObITh 3TO UM BHYIIWI rocnoas? Ja,
HET, KOHEYHO, 3TO CJIEJACTBUE JEHUCTBUS POCTOTO MHCTUHKTA.

Ecnu ponurtenu He ctaHyT 3a00TUTCS O CBOEM IMOTOMCTBE, a
OyznyT Opocath AeTEHBIIIEH Ha IPOU3BOII CYIbOBI cpa3y MOCIE POXK-
JIeHUs, TO €[1Ba JIU UX POJI MPOJOLKUTCS. Bee onu moka 6ecriomont-
HbIe OyIyT CheleHbl U POJ Ha 3TOM npekparutcs. Ho xorma ponu-
TeNr 00Yy4aloT U ONEKAaOT JSTEHBINICH O B3POCIOTro BO3pacTta, TO
UM JIEr4€ BBDKUTH U B CBOIO OYE€PEIb IMPUHECTH CBOE MOTOMCTBO,
KOTOpOo€e OyJeT MOCTYyNnaTh Tak Xke.

A crnenoBarenpbHO TAKWE YEJTOBEYECKHME KAYeCTBa, KAK MO-
palb U HPABCTBEHHOCTh TaK k€ OepyT Hauyalio W3 OOBIYHBIX HMH-
CTHHKTOB, @ BOBCE HE OT KaKOT0-TO MU(UYECKOTO CYIIECTBa, BIIO-
KHBILIETO, SKOOBI 3TH MOHATHUS B CO3HAHHE YETIOBEKa.
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JIroau, He MOHMMAas TaKOM MPOCTON 3aBUCUMOCTH, COUUHSIOT
CKa3K{ O pa3yMHOCTH MPHUPOABI, KOTOPOIl y HE€ HUKOr1a He ObLIO.
B npupone Bce nmpoucxoaut ropasao npoie. [louemy, Hanpumep B
IPUPOJIe HE BCTPEeUaroTCs Oelble TUTPBI, HO 3aTO MOJIHO OEbIX MeJI-
Benein?

Jla moToMy 4TO OeJNbIil TUTP HE CMOKET BBDKUTH B YCIOBUSX
caBaHHbl. OH CIMIIKOM 3aMETEH U HE CMOXET MOJKPACThCS K JI0-
obrge. OH mMpPocTo YMPET C TOJNOIY, TAK U HE OCTAaBUB MMOTOMCTBA.
Takas sxe cuTyanus v ¢ MeaBeasiMu. VX [BET onpenesnseTcs: cpenou
oOuTaHus.

[TpuBeny emé mpocToii mpuMep ¢ KoJoHueH Oaktepuid. Ecin
B vaiky [leTpu comepkanryro nuTaTeabHYIO Cpely ¢ KOJIOHUEHN Ka-
KHUX-JINOO OJTHOKJIETOYHBIX, KalTHYTh KaIlII0 CaXxapHOTO CHUPOIIA, TO
yepe3 mapy MUHYT B 3TOH Karuie codepyres Bee 6akrepun. [Tpuuém
caMbl€ KPYIIHbIE OKaXyTCsl B CaMOM cepeauHe 3Tou Karm. Hukro
U3 YUEHBIX, KOTOPHIX 5 CIPAIINBAII, HE MOT OOBSCHUTH, KAK OHU 3TO
JIearoT.

[IpakTuecku kak 6e3rpaMOTHbBIE OOBIBATENN, OHU HECITH Ka-
KYIO-TO YYIIb O TOM, YTO OaKTepuH, NMPHU IBUKEHUH CIy4dailHO MO-
najasi B CUpOII, epecTaroT ABurarthes. [loromy 4to Tam mMoa sHep-
rusi MUHAMalibHA. W 3TO IIpU TOM, YTO Y OJJHOKJIETOYHBIX HET HHUKa-
KHUX OPTaHOB OCSI3aHUS WK OOOHSHUS, U TEM 00JIee HUKAKUX Opra-
HOB JBIKeHUsA. C TOYKHU 3pEHUS HACTOAIICH TeopuH, 0ObICHEHUE
3TOrO "(heHoMeHa" IEMEHTaPHO.

Kanunst cupona nmox neiicTBueM BTOPOro Hauaja, pacTBOpPs-
€TCs ¥ TTIOCTENEeHHO pacmupsiercs. Ha MeMOpaHe KIeTKH, MOMaBIIeH
B 30HY €€ JefCTBHSI, BOSHUKAET OCMOTHYECKOE JJaBIeHHE, 00yCIIOB-
JIEHHOE pa3HOCTBKO KOHLEHTpAalUi CHUpPOIa CHapyXd U BHYTPH
kJIeTkH. [Ipy 3TOM BO3HHMKAaeT MOTOK MOJIEKYJ caxapa, HallpaBJIeH-
HBII CKBO3b 000JIOUKY BHYTPH KJIETKH.
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Ho Tak kak ¢ mpoTUBOIOJIOKHBIX CTOPOH KJIETKH OCMOTHYE-
CKO€ JIaBJICHHE pa3IndyaeTcs, TO B pe3yJIbTaTe 3TON pa3HOCTH JaBlie-
HUH, KJIeTKa HAYUHAET JABUTaThCA B CTOPOHY OOJIbIIIEH KOHIIEHTpa-
nuu cupona. Korna kierka 10CTUraeT cepelvHbl Karjik, KOHIIEH-
Tpaiws BRIPABHUBACTCS U IBUKCHHE MTPEKPAIaeTCsl.

[TpumepHO TakuM ke 00pa3oM OOBACHICTCS U XaOTUYECKHMA
3Ur3aroo0pa3HbIi MOJIET WK OeT HACEKOMBIX. Y HUX MPAKTUYECKU
HET MO3Ta W MOYTH HET HEePBHOW CHUCTEMBI, TIOATOMY HACEKOMBIE
MPEACTABISIIOT CO00# MPOCThIe OMOPOOOTHI, PYKOBOJICTBYIOIIHUECS
TOJIBKO JIUIIb CUTHAJIAaMU C OPTaHOB OOOHSIHMSI, UYyBCTBUTEIBHOCTh
KOTOPBIX MPOCTO MOpPA3UTENIbHA.

CBonmH ycuKamMu (OpraHamMu OOOHSIHUSI) OHU Pa3uvyaroT
HUYTOXXHYIO Pa3HUILYy B KOHIICHTPAIIMH MOJICKYJ MHUIIA B BO3IyXeE.
W ecnu ckaxem, cmpaBa OT HACEKOMOTO 3arax CHIIbHEE, TO KPBUIO
WJIH HOTY HACEKOMOT'O CO CTOPOHBI O0JIbIIeH KOHIICHTPAINH 3armaxa
MPOCTO HAYMHAIOT ABUTAThCS MEIJICHHEE U HACEKOMOE MOBOPAYU-
BaeT B CTOPOHY OOJIBIIEH KOHIICHTPAIIHH.

Ho Tak kak Bo31yX Bce BpeMsl IepeMelnBaeTCs IBHKEHUEM
BO3/lyXa, CUTHAJbI MMOJTy4YaeMble MBIIILAMUA OT OpraHOB OOOHSHUS
XA0TUYECKU U3MEHSIOTCS U B COOTBETCTBHH C HUMU XaOTHUECKH U3-
MEHSIeTCS M HallpaBJIeHHe MoJiéTa uiu oera.

U tak xak Bce, Tak HA3bIBAEMBIE, )KUBBIC OPTAHU3MBI SIBIISTFOTCS
00BEKTaMU MaTEPHAITILHOTO MUPA, X MMOBEACHHE TAK e TIOJIHHEHO
NpUHIKMITY OoObeAMHEeHUs. Menkas phiOelika, HampuMmep, Bceria
00BeANHSIETCS B CTAI0, IOTOMY YTO CTas, BeJeT ce0sl KaK caMOCTOs-
TeNbHBIA 00BEKT, UMEIOUINI OYeHb OOJbIINE Pa3MeEPbI, a XUITHUKN
HUKOI'JIa HE HamaJaloT Ha TO, YTO MPEBBIIIAET UX pa3Mepbl. XUIIl-
HUKU OOBIYHO CTApalOTCs O0TCEYb HEOOBIIYIO TPYIITY OT OCHOBHOM
Macchl U TIOTOM JIOBSIT MX TOOJMHOYKE.
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K TtoMy e ctaeii HaMHOrO Jerde uckaThb muiry. MexaHusm
MOMCKA BeChbMa MPOCT. PHIOKM ¢ KakoW-TMOO CTOPOHBI CTaH, UyB-
CTBYsI 3alax MUIIY, Pe3KO MOBOPAUYUBAIOT B €0 CTOPOHY U UX JIBU-
JKEHHE BOJIHOBBIM MEXAaHU3MOM MEPEAaeTCs CO CKOPOCThIO 3BYKa B
BOJI€, Ha BCIO CTal0, KOTOPAasi IOYTH MTHOBEHHO MTOBOPAYUBAET B TY
K€ CTOPOHY, CO3/1aBasi WIUTIO3UIO0 TNEpelayd CHUTHajla OCTajIbHbIM
0Cc00sM.

[IpumepHo Tak xe crast pearupyer Ha xuiiHuka. Korga xui-
HUK OTCEKaeT HeOOJIbIIYIO TPYIIY, OHA PE3KO YXOJIUT B CTOPOHY, a
0CcO0M CO CTOPOHBI OCHOBHOM MAaccChl, yXO/sl B TPOTHUBOMOJIOKHYIO
CTOPOHY, 3aCTaBIIAIOT Ty/1a e MOBEPHYTH U BCIO CTaIo.

A celiyac HECKOJILKO CJIOB O BeUHOHU knu3HU. IlomaBnsgromias
Macca MpOoCThIX OObIBaTENeH CUUTALT, YTO y HUX eCTh aymia. M mpo-
1eHTOB 50 yBEepeHbI B TOM, YTO 3Ta caMasi yIla MOCTOSIHHO U HeTlpe-
PBIBHO TIepecensieTcs B HOBOE Telo 1 sKkUBET BeuHo. Ho camoe 3a0aB-
HOE B TOM, YTO JAYIIa 3Ta HUKOMY U HE JIJIsl YeTr0, COOCTBEHHO U HE
HY)XHa.

A 3adem oHa? Ecnu Obl B HEl COXpaHSIUCh KaKue-HUOY/b
OCTaTKH 3HAHUH, TOT1a MOHATHO. Ponmiics peOEHOK, moryuns oopa-
30BaHHYIO AYIIY U HAaT€ BaM, FOTOBbIM akaaeMuK. OJHAKO KaKIbIi
HOBOPOXKIEHHBIA BBIHYXJIEH YUYUTHCS TOBOPHUTH, XOJUTh, MHCATh,
YUTATh... BCIO )KU3HBb MPUXOJUTCS YeMY-HUOYIb YIUTHCS.

BoT 1 BBIXOAUT, UTO HET HUKAKOW AYIIH, & €CTh IPOCTO CO-
3HaHUE, KaK CBOMCTBO OpraHnyeckod marepuu. JKU3Hb - KaK Clel-
CTBHUE HBOJIIOIIUU MaTEPUU B CUITY POCTHIX 3aKOHOB TPUPO/IBL, & CO-
3HaHUeE, KaK €€ CBOMCTBO. M Hallla )u3Hb — 3TO HE KaKOU-TO yaad-
HBIM ¥ peTyaiinmii cirydaid, a camasi HacTosIas Heu30eKHOCTb.

DTO MPOCTO OUEPETHOE 3BEHO B OCCKOHEYHOM IIEMH POXKIIe-
HUN U cMepTeid. Mbl Hen30ekHO "KUBEM' OECKOHEYHOE MHOYKECTBO
pa3. Tonbko MBI HUKOT/IAa HE OyneM TMOMHUTH K€M Mbl ObUTH B
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HPEIBIIYIINE XKU3HU U KK pa3 OyieM y4uTh BCE 3aHOBO M CUH-
TaTh, YTO HAM CTPAIIHO [TOBE3JI0, YTO MBI POJIMIIHCE.

Bosee Toro, B cuily HEM3MEHHOCTH 3aKOHOB HPUPOJIBI JUIS
JF000#1 TOYKH BCEIEHHOW, MBI MO’KEM MHOTOKPATHO POXKAATHCS IJIe
YrOJIHO M K€M YTOJIHO, B JIIOOOH CTpaHe W Ha 000 U3 OecKoHeu-
HOI'0O MHOXKCCTBA IJIAHCT, Ha KOTOPBIX CYIICCTBYIOT MOAXOAAIINC
yCJ1oBuUs JJIs1 CYIICCTBOBAHHA OPTaHUYCCKUX MOJICKYJI.

W naBepHoe, Bcerna OyeM CYMTaTh, 4TO IJIAaHETa, Ha KOTO-
pOit MBI )KUBEM, SIBIISICTCSI MCKIFOUCHUEM U OylIeM rajiartb, Cylie-
CTBYIOT JIM BO BCEJICHHOI! pyrue oouTaemple mianeTsl. Y koria Mbl
CMOJKEM TIOJICTETh Ha HUX, MbI HAlIEM TaM COBEPIICHHO TaKHX XK,
KaKk M Mbl, odutarenedd. Jla u miaHeTsl OyayT MOXOXH JAPYr Ha
Apyra, mo4YTy KakK JABC KaIllid BOJHL. ..

21. O TEOPUH
OTHOCUTEJBHOCTH

Teopust OTHOCUTENHLHOCTH DUHINITEHHA, KaK OCHOBaHHAsl HA
HENIOHMMAaHUU CYIIHOCTH TpaBUTAallMd MaTeMaTH4ecKas MOJEIb,
HalpaBWiIa HAayKy 110 JIOXKHOMY ITyTH U O0Jiee 4YeM Ha CTOJICTHE 3a-
TOPMO3MIIA €€ pPa3BUTHE.

[TonbiTKa OOBSICHEHUS TPABUTAITUN HEKUM "HCKPUBJICHUEM"
POCTPAHCTBA-BPEMEHH, HE BbIACPKUBACT HUKAKON KpUTHKU. Beab
JUISL TOTO, YTO ObI OOHAPYKUTH 3TO UCKPUBJIEHUE, HY)KHO, KaK MHU-
HUMYM CPaBHUTH €TO C YEM-TO MPSMBIM.

A UCKpUBIICHHE BPEMEHH — 3TO BOOOIE KAaKOI-TO BCEJIEH-
ckuit Open. Ho Tak xak BceneHHas OeCKOHEUHa M HUYETO IPSMOro,
C YeM MOKHO ObLIO ObI €€ CpaBHUTBH, 32 MpeaeraaMu e€ 0ECKOHEUHO-
CTH HE HaOJIIOJAETCs, TO PACCYXIaTh 00 3TOM MOXHO OECKOHEYHO
JIOJITO, COBEPILIEHHO HE OMacasch, YTO TBOIO JIOKb OBICTPO pa3olbiia-
yar.
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U naxe HACOUMHATH CKa30K O MHOKECTBE BCEJIEHHBIX, 110 KO-
TOPBIM JIa)Ke MOXKHO YBJIEKATEIbHO MOMYTEIIECTBOBATh, MPOHUKAs
13 OJIHOW B APYTYIO Yepe3 "KPOTOBBIE HOPBI' WUIIN "4EPBOTOUHUHBI".

[TpuHLIMIT OTHOCUTENBEHOCTHU — 3TO, [0 CYTH B3SITHIN U3 MaTe-
MATUK{ TPUHIIAIT KOMMYTAaTUBHOCTH apU(METHUIECKUX OMEPAIIUK.
Benb coBepiiieHHO HEBaXKHO MPUOABISETE BB ABA K TPEM HIIU TPHU K
JIBYM, B pPE3yJIbTAT BCE PaBHO OY/ET IATh.

Benp maras mo 3emuie, BIIOJIHE MOKHO CUUTATh CEOS MOKOSI-
HIMMCSI ¥ JIBUTAIOUIMM HOTaMU 3€MIII0 BMECTE CO 3BE3/IaMU, rajlak-
TUKaMH U BCEl OECKOHEYHOU BceneHHOU. Bee popmyibl MexaHUKH
MPUHLMITAAIBHO OCTAHYTCSI HEU3MEHHBIMHU.

C ToukuM 3peHus] MaTeMaTUuKH, Hanpumep, cucteMa Komnep-
HUKa MPaKTUYECKH HE UMEET HUKAKUX MPEUMYILIECTB Nepel CUCTe-
Mol [Itonomes. Benp imroau NpekpacHO yMeU pacCUUTHIBATh 30U-
aKaJIbHbIE TOJIOKEHHUS], JTYHHbIE U COJIHEUHBIE 3aTMEHUS, J1aXKe HE
npeanonaras, yTo He 3emiist Bpauaercss BOKpyr CoiHIa, a COBCeM
Jake Ha00opOoT.

Jlst MaTeMaTHKY 3TO COBEPIIEHHO 0e3pa3indHoO, (HopMyIIbI
OT 3TOr0 HE MEHSIOTCS, HO C TOYKH 3peHUs (PU3MKU U 3APaBOro
CMBICIIA - 3TO abcypa. OcoOEHHO KOT/Ia U3 MaTeMaTHIECKUX TTPeoo-
pa30BaHUM MBITAIOTCS BBIBECTH KaKHe-TO (PU3HUECKHE UCTHUHBI, KO-
TOPBIX B MATEMATHKE HET U OBITh HE MOXKET.

OnHako yu€Hble YK€ HaCTOJIbKO 3allyTaINCh B MaTEMaTHye-
CKHX TPeoOpa3OBaHUSAX, UTO COBEPIICHHO HE 3aMEYaroT, 4TO Ipe-
BpaTHJIM HAyKy B OaHALHYIO HyMepooruto. Ho HeBo3MOKHO Hay-
BaTh MBUIbHBIN MYy3bIph OeckoHeuHO. OH Bce paBHO PAHO WIIU
MO3/HO JIOMHET.

Bce HayuHOe co001IECTBO, C 3TOM TOUKH 3pEHUS, TIPEICTAB-
JSeTCsl TONMOW MPUMHUTUBHBIX JUKapell, HalleAIuX JBUTATelb
BHYTPEHHETO CTOPAHMS U MBITAIOUIUXCS MOHATh IPUHIUI €T0 JeH-
CTBHUs, U3y4asi CTPOCHUE JIEeTalICH.
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Pa3zo0paB ero Ha yacTu M pacTalUB MO0 XMKUHAM, OHH IIbI-
TAOTCSI C IOMOILBIO N3YYEHUS Pa3MEPOB OTIEIbHBIX JeTalei, mo-
cuéTa KOJIMYECTBA KaHABOK IS MOPIIHEBBIX KOJIEI] M YncIia 3yObeB
Ha BEHIIE MAaXOBHKa, a TaK k€ MpoObl CMa304HOI0 Macja Ha BKYC,
MOHATH MPUHIIMIT €T0 JEHCTBUS.

W yem Gostbliie OHU YIITyOIISIOTCS B U3YUEHUE JeTalel U UeM
0o0JIbIIIe UCIIUCHIBAIOT CTEHBI Meep GopMyIaMu, TeM BCe Jalbliie
yXOIAT OT moHuMaHus. U yxe Te, KTo mociadeil pasymMoM, Hauu-
HAIOT OOBACHATH €ro paboTy HEKUMH 00KECTBEHHBIMU CHJIAMH WU
KaKMMHU-TO MU(PUUECKMMH KBAHTOBBIMH 3aKOHAMH.

22. O MATEMATHUKE
N ®U3NYECKOM
CMBICIJIE

Crnenoe nepBOOBITHOE MTPEKIOHEHNE HAYYHOTO COOOIIECTRA,
nepes MaTeEMaTUKOM, KaK [apulel HayK, IEPEyTaBIIero e€ co Ciy-
JKaAHKOHM, 0Ka3aJl0 YYEHBIM MEJIBEKBIO YCIIYTY, PEBPATHB HAYKY B
HEKOe 1M0JI00Me XUPOMAHTHHU, CO CBOMMH IIaMaHaMH, IIPOPHIIATe-
JIIMH ¥ TOJIKOBATEJISIMHU.

Crtporo roBopsi, MaTeMaTKa BOBCE HE SIBIISIETCS HAyKOH, a
BCETrO JIUIIh KPATKUM U JIOBOJILHO IPUMHUTHBHBIM SI3BIKOM, KOTOPBIM
OTIHCATH JIaXKe MIPOCTYIO0 OKPY>KHOCTh MOKHO TOJILKO OYECHb TPUOITH-
3UTEJILHO.

CrpemiteHre BBIBECTH U3 MAHMITYJISAIANA a0CTPaKTHBIMU Ma-
TEMaTUYCCKHMH CUMBOJIaMU U (OpMYJIaMU HEKHE (QU3HUCCKUE HC-
THHBI, IPUBEJIO K N300PETEHUIO MOHITHIA, HE COBMECTHMBIX C 3aKO0-
HaMU IPHPOJIBI. MaTeMaTHKOM, KaKk KPaTKUM SI3bIKOM, MOYKHO OITH-
caTh Kakoe-1u0o SBJIEHNE, HO OOBSICHUTL €r0 OHA HE B COCTOSIHHUH,
MOTOMY YTO CO3Aa€T TONBKO WILTIO3HIO TIOHUMAaHUS.
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B ornuunu ot MaremMatuku, B MpUPOJE HE CYIIECTBYET HU-
Yero OTPULIATENBHOIO UM MHUMOTI'O, [I03TOMY B HEH HET U HE MO-
JKET OBITh HUKaKOW aHTUMaTepuu. [10710KUTETBHBIN 1 OTPUTIATEIh-
HBIN 3apsabl — 3TO MPOCTO MPOTHBOIIOIOKHBIE CBOWCTBAa MaTepuH,
aQHAJOTUYHBIC, HANPUMEpP, MPO3PAYHOCTH M HEMPO3PAYHOCTH Be-
IIECTB.

U npu o0beIMHEHNN MaTepUaIbHBIX O0BEKTOB C MPOTUBO-
MOJIOKHBIMU CBOMCTBaMH, 3TH CBOMCTBA MPOCTO O0BEAUHSIOTCS. B
MIPOTUBHOM CJIy4ae, 00beIMHEHNE CTeKIIa C (haHepOil TPUBOAMIIO OBl
K aHHUTWJISIIIMM, KaK K IOJIHOMY MPEBPAIEHUIO UX B CBOE COOCTBEH-
HOE CBOICTBO. B nmpupojie HeT H1 UHTETpasioB, HU KBaJPATHBIX KOP-
Hel, HU cuHYCOB. [loToMy 4TO BCe 3TO — Jake HE Kakue-TO pusnye-
CKH€ BEJIMYMHBI, a BCETO JIMIIb OTHOIICHUS STUX BEIHYHMH.

W yxe ner 4yepe3 CTO MOTOMKH OYAYyT IMOKAaTHIBAThCS CO
CMeXy HaJl TAKUMH "Hay4YHBIMH "' TIepJIaMu, Kak 0030HbI XUTTCa, Yep-
HBIC JIBIPHI, PYYKH Yuiuiepa, KoTel [lIpenunrepa, rpaBUTallmOHHBIE
KOJUIATICBI U MPOYXEe TMOPOXKACHHS MPUMHUTHBHOTO co3HaHus. Kak
CKasaJl OJHaXIbl ODWHINTEWH, MaTeMaTHKa — DTO €IUHCTBECHHEIN
croco0 mpoBecTH camoro ceds 3a Hoc. U caM ke 1o yim B 3TO BJIs-
nasncs. ..

['paBUTAlIMOHHBIN KOJJIANC U aKKpelHsi, KaKk MOJHATHE ca-
Moro ce0s 3a BoJIOCHL. boibIoii B3pbIB, KaK TBOPEHUE MATEPUU U3
HUYero. MonexkynsspHO-KUHETHYECKasi TEOPHs U TEOPUs CTPYH, KaK
00pa34yrKy BEYHOTO JIBUTATEISI U MHOKECTBO JPYTUX aOCYpIHBIX U
0OECCMBICIICHHBIX TUTIOTE3, BBIBEICHHBIX U3 MATEMAaTUYECKUX MPE00-
pa3oBaHMi, MAJIO Y€M OTIUYAIOIIUXCS OT OMOJICHCKUX CKA30K H CO-
YMHEHUH (paHTacTOB, CO BpeMEHEM HaBCera UCUE3HYT U3 HAyKH.

Benp HeyauBUTENbHO, YTO TeOpUs OONIBIIOTO B3PHIBA, KaK
00’KeCTBEHHOE TBOPEHWE MATEPUU U3 HUYETO, C OOJIBIION OXOTOU
ObUla TpU3HAHA PEeNMIHO3HBIMU MpakoOecamu Bartmkana. Henb3ss
OTPHUIATh TOTO, YTO MAaTEMATUYECKH MOKHO MOCUYUTATh HACKOJIBKO
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YBEJIMYUTCS JUTMHA JKEJIe3HOU TMHENKHU TPU MUJUTHOHE TPalyCoOB, HO
00CyX1aTh TIPH ITOM €€ CBOMCTBAa MOT'YT pPa3Be UTO yMAIUIIEHHEIE,
MOTOMY YTO HU IPU TaKOH TeMIIEpaType OHA IPOCTO HE CYIIECTBYET.

OpHako, HECMOTPS Ha 3TO, TICEBOYUYEHBIE HA MTOJIHOM CEphb-
€3¢ OMMCHIBAIOT, HATIPUMED, YEePHBIC JBIPHI, KaK OYATO YXKe MOMIy-
HaJid UX COOCTBEHHBIMU PYKaMH, TOBOPAT 00 aKKpeLuH, KaK maje-
HUH MaTepUU caMoii Ha ce0sl, Kak OyJTO BUIETH ATO I'/1e-TO BOOUHIO.

Onwucanus pa3IMuHBIX MapalOKCOB, HEOOBACHUMBIX 3 dek-
TOB U SIBJICHUH, IKOOBI CYIIECTBYIOIIUX B IPUPO/JIE JIABUHOM JIbETCS
C DKpaHOB OOJIBIIMHCTBA TEJIEKAHAJIOB U Y€ MpPeBpaTHIIOCh B J0-
XOJIHBIY OM3HEC Ha HEBEXKECTBE OObIBAaTENIEH M TaK HE CHIIBHO o0pe-
MEHEHHBIX CIIOCOOHOCTHIO K MBILIUICHUIO.

N camoe crpamHoe, 4TO HACTOSAILIUE YYEHBIE IIPU HTOM HHU-
Yero He MOTYT BO3pa3uTh. B MX cpejie HEBEXKECTBO YK€ JOCTUIIIO
TaKOH CTENEHH, 9YTO MHOTHE U3 HUX BEPST B 00T, a HEKOTOPHIE TaKe
U HE CKPBIBAIOT 3TOT0. bojee Toro, B HEKOTOPBIX y4eOHBIX 3aBeie-
HUSX yXKe JIENal0TCs TIOMOI3HOBEHHS yUpeIuTh Kadeapsl 60rocio-
Bus. U 4 He yAMBIIOCH, UTO B CKOPOM BPEMEHHU AOUIET ouepenb U
JI0 BO3POXKIEHUS CBATECHIICH NHKBU3UIIUH.

VY4yéHble U caMH y)Xe JaBHO MPEBPATUINCh B TOJKOBATENIEH
pe3yNIbTaToOB MaTeMaTHUECKHUX MpeoOpa3zoBaHUii, TOJ00HO acTpoJIo-
ram, MpeCKa3bIBAIOIIUM JIFOJICKHE CYIbOBI IO PUCYHKY PACIIONIONKE-
HUS 3BE37 HA HeOE, COBEPIIEHHO HE MOHUMAs, YTO JTH SIBJICHUS
HECOIOCTaBUMBI U TIOJYUHEHBI COBEPIICHHO Pa3HbIM 3aKOHaM. Eciu
JIBIDKEHUE HEOECHBIX TEJ JJOBOJIBHO JIETKO MPEACKa3yeMo, TO ToBe-
JIEHUE OT/ICIBHOTO YeJIOBEKa, 00IaJar0IIero CBO00I0M BOIH, TIPE/I-
CKa3aTh HEBO3MOXKHO.

YMenne paHTacTHIECKH HAyKOOOPa3HO TPAKTOBATH PE3YJIb-
TaThl MAHUIYIALUA MaTeMaTH4YeCKUMH (GOopMyJlaMHu, CUUTAETCS
MPU3HAKOM HEOPJUHAPHOTO yMa M HECTaHAapTHOTO MBIIIUICHUS, HE-
JOCTYITHOTO TIpocToMy cMepTHOMY. Co3naB cebe 00kKa 1Mo UMEHHU
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"MaremaTuka", yuy€HbIe YK€ HECKOJIBKO CTOJICTUH BOIAT cels 3a
HOC, Jla’ke He MO0JJ03peBast 3TOTO.

3Hasi, YTO JBAXKIbl Ba — YEThIpE W HArpoMOXKIas APYr Ha
JIpyra mMaccy MHOTOATaXHBIX (OpMyJ, JIETKO HamucaTh BIIOJIHE
HAYYHYIO CTaThI0 O KaKOM-JTH00 (PU3NYECKOM SBJICHUH, JJA’KE HE T10-
HUMas ero (PU3MYECKOro CMBICIIA U, TEM HE MEHEee, CO3/1aB B IJa3ax
0OBIBaTEIIS MIUTIO3UIO BHICOKOM HaydHOCTH. W 3Ty MIUTIO3HIO JIETKO
HOJKPENUTh MPOCTON MPOBEPKON MaTEeMAaTUUYECKUX BBIKJIAJOK 00-
paTHBIM JeMCTBHEM — pa3/ieinB YeThIpe Ha JIBa.

[ToTomy uTo TH00BIE MaTEMaTHUECKHE 10KA3aTENbCTBA MIPE/I-
CTaBJISIIOT COOOM TaBTOJIOTHH, YKJIQIBIBAIOIIMECS B MPOCTYIO (op-
MyJTy: "IBaXKbl 1B PaBHO YETHIPEM, TOTOMY UTO YETHIPE, EIEHHOE
Ha J1Ba, paBHO ABYM". 1 BOT Ha MO100HBIX TaBTOJIOTHSIX BHICTPOCHBI
NPaKTUYECKH BCE, TAaK Ha3bIBa€Mble HAYUYHBIC TEOPHH.

[TyGnuKysich B CBOMX PELEH3UPYEMbIX HAYYHBIX H3AAHUSAX,
KyJZla 3aKpBIT JIOCTYII CBEXEH MBICIM U OECKOHEYHO MOACYUTHIBAS,
KTO KOTO IEpPEeLUTHPYET, HaydyHOE COOOIIECTBO IMpeBpaTHiIach B
CEKTy MOCPEACTBEHHOCTEH, COCTOSIIIYI0 B OCHOBHOM H3 JIOJIEH,
YMEIOIIMX JIMIIb BUPTYO3HO MAaHUITYIUPOBATh HU(ppaMu, 0co00 He
3alyMbIBasICh HaJ UX GU3NYECKUM CMBICTIOM. M 1axke muMeeT MecTo
COBEPIIIEHHO Ope0BO€ MHEHHUE, YTO YyeM abCypaHee TEOpUs U 4eM
OoJbllIe B HEH MaTeMaTUKH, TEM OHA TeHUAJIbHEE.

3a4yaTOYHOE COCTOSIHUE JIOTUYECKOIO MBILUIEHHUSI BCErO
HAYYHOTO COOOIIECTBA, SABISETCA MPUYUHON TOTO, YTO yUCHBIC HE B
COCTOSIHUU 00JIee UM MEHEee PaB0N0100HO OOBSICHUTH CYTH JIaXKe
OUYEHb IPOCTHIX SIBICHUN TPUPOJIBIL.

C noMoipio MaTeMaTUKH HEBO3MOXHO OINHUCATh Jaxe Mpo-
CTYIO OKPY>KHOCTh 4epe3 e€ AuaMeTp, IOTOMY YTO BEJIMYUHBI 3TH -
HecousMmepuMbl. Hukakue TaHipl ¢ 6yOHAMHU HE yCTPaHSAT TOrO, 4TO
JMaMeTp WM He OyJeT JocTaBaTh 10 OKPYXHOCTH HIIM Ke Oyner
"Topuars" u3 He€ Hapyxky. Uucno [In — 310 HEe Kakas-TO MUpPOBas
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"KoHCTaHTa", a OecKoHEeUHast poOb, KOTOpas BCEraa IMOIydaeTcs
IIPU COTMIOCTABICHUHN HECOM3MEPHUMBIX BEJTUYHH.

K Tomy ke yuéHble qake MaTeMaTUKY-TO K (PU3UUECKHUM SIB-
JCHUSIM HE yMEIOT MPUMEHATh NpaBuibHO. Hampumep, Teopus
Bonpiioro B3peiBa pazpaboTaHa Ha MPUMUTHBHOM IKCTPATIOJISIIAH,
TaK Ha3bIBAEMOTO paz0eraHus rajJakTHK, OIIMO0YHO 00BICHEHHOTO
s dekrom [omnmuepa. YIuThiBas rOPU30HT BHIUMOCTH BCEICHHOM
¢ 3eMJIM U 3KCTpanoympys paz0eraHue TrajlakTHK, y4EHble "TeHH-
aJIbHO" BBIYUCIIUIIN, 4TO 14 MUTIITMApAO0B JIET HAa3a]] BCEJICHHAs IIPE-
cTaBisiIa co0oi Oe3pa3MepHyI0 TOUKY ¢ OeckoHeuHOM Maccoid. Ko-
TOpas, IO HENOHSTHBIM MPUYMHAM BIPYr B3opBajach... CoBep-
HIEHHO BUAMMO HE COOOpa)kasi TOTO, YTO BCEJIEHHAs HE MPOCTO
OueHb OoJbImasi, a 0ECKOHEYHAs W SKCTPANOIIAUs €€ OyIeT TaK ke
0OECKOHEYHOM.

BooOmie-to, B Hayke 3a0nyxaeHus Obitu Bcernga. MHorma
OHH JUTMJIMCh CTOJIETHSIMH, a MHOTJA W ThICAYmIeTUsIMU. JIroObie
HAy4YHBIC YKCIIEPUMEHTHI BCET/Ia TUIAHUPYIOTCS TAaKUM 00pa3oM, 4To
OBl TOJTYYUTh KaKHe-TO, BIOJHE OXHUAaeMble, pe3yabTaThl. 1 eciau
MOJIyYE€HHBIE PE3yJbTaThl PACXOASATCS C O0XKHIaeMbIMH, BO3HUKAET
co0J1a3H MOJKOPPEKTUPOBATH UX KAKUM-HUOY/Ib OYEHb Ba’KHBIM KO-
s urmeHToMm.

[TpunymaTs, HarIpUMep, KaKyro-HUOYAb "TIOCTOSTHHYIO Bosib-
MaHa" WM U300peCcTH KaKOW-HUOYIh "MPUHIIMIT HEONpeaenEHHO-
CTH", YBEKOBEUMB CBOE MMs B UCTOPHM HAyKH U 3aKpENUB B HEH
CBOM 3a0myxaeHusi. B mpupoje He CyIIeCTBYeT HHUKAKUX Mapa-
JIENIbHBIX MPSAMBIX, TOKA3aTEIbCTBO TEOPEMBI O KOTOPBIX MOJIPOOHO
pazbupaercs B MIKOJIBHBIX YICOHHKAX, JTFOOBIC IMHUM B HEW BCET/Ia
nepecekaroTcs. Jlaxe CBeT He MOXKET JBUraThCs MPSMOJIUHEITHO.

K HacTosiemy BpeMeHH! TakKMX MaTeMaTUYeCKUX 3a0yxie-
HUH U MPOTUBOPEUNI B HAYKEe HAKOMIIOCH CTOJILKO, YTO HEKOTOPHIE
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"y4éHple" pa3yBEpPUBIINCH B BO3MOKHOCTH MO3HAHUS IPUPOIbI, 10-
MyCKaIOT CYIIECTBOBaHUE Oora.

U yxxe ocobo nmepemynpeHHbIe "TeHUH" OT TICEBIOHAYKH TThI-
TAIOTCA MPOABUraTh "TEOPUHU', OCHOBAHHBIE HA CPEIHEBEKOBBIX
IPEJCTaBICHUSIX O TOM, YTO "JIy4H 3peHMsI" UCXOASAT U3 I1a3, a 3Ha-
YUT pe3yibTaThl HAYUYHBIX SKCIEPUMEHTOB HAIPSIMYIO 3aBUCST OT
TOTO, CMOTPUT Ha HHUX HKCIIEPUMEHTATOP WM CIy4yallHO OTBEp-
Hyncs. Hago monararh, 4to B (hopMyiax CKOpO MOSBUTCS HOBBIM,
Jocesie HEeBUJIAaHHBIN WiieH - Habmonatenb. M BO3MOXKHO ero aaxe
OOBSBST HOBOW MHUPOBON KOHCTAHTOM.

Ecnu Obl yenoBek He MMeJ OpPraHOB 3pEHHUS, TO BIIOJIHE
MorJa Obl MOSABUTHCS TEOPHUS, YTBEPKAAIOIIAsl, YTO CKOPOCTh 3ByKa
HEBO3MOKHO TNPEBBICUTH. M TEOPETUKU C YMHBIM BHUJIOM PaCCYX-
Jany OBl 0 TOM, YTO Y JIETSIIEr0 CaMOJIETa HEBO3MOXKHO OIIPECITUTh
CKOPOCTb ¥ KOOPJIMHATY OHOBPEMEHHO U IIO3TOMY OH SIBJIIETCS HE
MaTepHaIbHBIM TEJIOM, a BOJIHOM U MpocTo "pa3Mazan” mo Hedy. ..

Bo3pMméMm 1t mpumMepa mpocTyio GopMmyily, Tak Has3bIBae-
MOT0, 3aKOHa BCEMUPHOTo TsAroreHus. [IpaBaa e€ yxe 1aBHO yclioxk-
HWIN PA3JINYHBIMUA KOO(PPUIIMEHTaMU, XOTS JUIsl HAC 3TO HEBAXKHO.
Baxen cam npuHuun. B e€ yuciauTene CTOMT MPOU3BEICHUE Mace
B3aMMOJICHCTBYIOIIUX TeNl. YU€HbIe OOBICHSIIOT 3TO IPOU3BE/ICHUE
TEM, YTO KaKJlasg YacTUIla OJHOIO Tella MPUTSITUBACTCS K KaXKI0M
YyacTHLIE APYToro.

[IpuTAruBaTHCI-TO OHU MPUTSITUBAIOTCS, HO TOJBKO HE Kak
OTJeNbHBIC YaCTHIIbI, a Kak enuHoe 1enoe. Kycok GeroHa — 310
TBEPJOE TEJIO U €r0 CBOMCTBA PA3UTEIBHO OTIMYAKOTCS OT TOPCTKU
HeMeHTHOU mbUIH. W BOOOIEe HEMOHSATHO, KaK MOKHO YMHOXHUTh
Maccy Ha Maccy? Benp cienys mpaBuigaM MaTE€MaTHKH CIELYyET
YMHOXaTh W pa3zMepHOCTU. M 4TO moisrydaeTcs B pe3yJbTaTe-To?
KBanparnas macca?
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Wnu Bo3pMéEM u3BecTHYIO hopmyny E=me? u mycTh KTO-HE-
Oyab U3 YUYEHBIX MOMPOOYET OOBACHUTD (DU3NUECKUA CMBICIT KBaJ-
para ckopocTH cBeTa. Kak yMHOXKHUTh CKOPOCTh Ha CKOPOCTh? ITO
uT0, 9*101® KxBagpPATHBIX KMJIOMETPOB B KBaJAPaTHYIO CeKyH1y? nm
B CEKYHJY 3a CEKyHIY?

W Takux JSAMCYCOB, MO MHUJIOCTH MaTeMaTHKUd B (PU3UKe
IpeocTaTovHo. J[ocTaTOYHO BO BCSIKOM ciydae JJisl TOrO, 4TOOBI
IIPEBPATUTH €€ B IICEBAOHAYKY. 1 camoe cTpalHoe B 3TOM TO, 4TO B
TOJIOBBI CTY/IEHTOB YK€ OoJiee cTa JIET MO BUAOM BBICOKOW HAYKH,
"BTIOXHBAIOT", IO CYTH, HOBYIO INCEBIOHAY4YHYIO cucTteMy [IToso-
Mmesl.

XoTs 3a0Ty’K/IEHHUE B TEOIEHTPU3ME, ObIIIO HE OT TITYIOCTH,
Belb JJIsl TOrO, 4TO Obl TMOHATH, YTO 3€MJIs JIBHXKETCS BOKPYT
Connua, HyxHO *UTh Ha ConHue. IloaToMy B HcTOpUM HayKH CU-
crema [Itomomess ocraHeTcss Kak HEW30EXKHBIM M 3aKOHOMEPHBIH
3Tal Hay4HOT'O IIO3HAHMSL.

A BOT KBaHTOBas (h)U3HKA, TEOPUSI OTHOCUTEILHOCTH, IPaBU-
TAIMOHHBIN KOJUIAIC, YepPHBIE JBIPBI, YK€ B HEAANEKOM OyaylieM
pazfensT cyab0y MHOTOUHCIICHHBIX TPAKTATOB CPEITHEBEKOBBIX CXO-
JIACTOB O KOJIMYECTBE YepTEeH WIIM aHTEJIOB Ha OCTPHUE UTJIbL.

OHU HUKOT/Ia HE TIOJy4yaT MOATBEP)K/ICHUS U Pa3BUTHS, TaK
KaK SIBJSIIOT cOOOW CBHUIETENLCTBA MCEBJOHAYYHOTO HEBEXKECTBA U
OTKPOBEHHOMU I'JIyINOCTH. ..

23. BbIBOJIbI

Ha ocHoOBe BBINIEN3TI0KEHHOTO MOABEAEM HEKOTOPBIC UTOTH.
Bcenennasa - 3To 6ecCKOHEUHAss MaTepHsl, HAXOIAIIASCS B BEU-
HOM OJITHOHAITPABJICHHOM M HEOOPAaTUMOM IPOIECCE CHHTE3A.
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Cunme3 — 3TO TPOIIECC HETIPEPHIBHOTO YCIOKHEHUS CTPYK-
Typbl MaTepuu, OOYCIOBIEHHBIN €€ ANEKTPUUECKUMH 3apsaIaMu U
COTIPOBOXKIAIOIINICS HEMIPEPHIBHBIM COBEPUICHHUEM PAaOOTHI.

Ilpocmpancmeo — 310 CBOMCTBO NMPOTHKEHHOCTH CaMOil Ma-
tepuu. Hu B Kakom ApyroM npocTpaHCTBE, B BUAE MYCTOTO SIIHKA,
BCEJICHHAsl HE HY>X/1aeTCsl.

Bpema — 3T0 CBOWCTBO BBICOKOOPIAHW30BAHHOM MAaTEpUU —
MO3ra, 3alIOMUHATH TPOMEKYTOUYHBIE COCTOSIHHS KAKUX-TO MPOIIEC-
COB, CPaBHMBAs UX C APyTUMU. B nmpupose HeT Takoro pu3nueckoro
mpolecca, Kak BpeMs, OHa CYIIECTBYET B BEUHO JJIALIEMCS] HACTOS-
IEM.

JIroObie MaTepuanbHbie 00PA30BAHMS — YaCTHUIIbI, MAKPOTEIIa,
KOCMUYECKHE OOBEKTHI, O0JATAIOT 2PA6UMAUUOHHBIMU TIOIISIMU,
COCTOSILIUMHU U3 DJIEKTPUUECKUX IOJIEH MPOTUBOMOI0KHBIX 3HAKOB.

B rpaBuTaninoHHOM 10JI€ pacipOCTPAHSIIOTCS, BO30YXKIaeMbIe
B HEM [IBIDKEHHUEM MATEPHAIBHBIX OOBEKTOB, ZpAsUMAUUOHHbLIE
60/1Hbl, Ha3bIBa€MbIE O(YULINANBHON HAYKOH, SJIEKTPOMAarHUTHHIMHU.

['paBuTanMOHHAs BOJHA — 3TO IONEpPEYHas BOJIHA, PACIIPO-
CTPaHAIOIIAsACS HA TPAHUILIE ABYX JEKTPUUECKUX MOJEeH ¢ MPOTUBO-
MOJIOKHBIMU CBOMCTBAMHU, M3 KOTOPBIX COCTOUT I'PaBUTAI[MOHHOE
noJe.

I'paBuTanmonHoe moie 0OBEKTA MOKET UMETh AcUMMeENt-
puto, OOYCIIOBICHHYIO Pa3IUYHON BEIMYMHOW OOpa3yIoIUX €ro
ANEKTPUUECKUX MOJIEH, KOTOpast OMPEEISIETCS Pa3HOCThIO AJIEKTPU-
YECKUX MOTCHIIUATIOB B KAKOK-JIMOO TOYKE, TPAaBUTAIIIOHHOTO TTOJIS.

[Ipu nBUKEHUM YACTHUIBI B aCUMMETPUYHOM TI'pPaBUTALIMOH-
HOM TI0JIe, BO30Oy>Kaemas el rpaBUTAllIOHHAsl BOJTHA UMEET acuM-
METPUYHBIE aMIUIUTY bl MOJOKHUTEIbHBIX U OTPULIATEIbHBIX BOJIH,
YTO BJIMSIET HA HAIIPaBJIEHUE JABUKEHUS 3TOM YaCTHUIIBI U €€ Bpallie-
HUE.

A= Aq=(-qhn—-(+q)n 20e
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A = Aq — acummempus 2pasumayuoOHHO20 No,
(+qQ)n — nomenyuan noas NOLOHCUMENLHO20 3apA0a 8 mouxe N, a
(-q)n - nomemnyuan nons ompuyamenbHO20 3apsaoa 8 MOl JHce
mouke.
Acummempus TpaBUTAMOHHOTO TOJSI MOKET OBITh, KaK T0-
JIO’KUTENIBHOM, TaK U OTPULIATEIILHOM.
Benuuunou acummempuu rpaBUTALHOHHOTO MOJII ATOMOB
OTIpE/ICIISICTCS arperaTHOE COCTOSIHUE BEIIECTBA.
Temnepamypa MatepualbHOTO Teja OMPEICNAETCS PA3HO-
CMbl0 acummempuii €ro aTOMOB U aTOMOB OKpY»KaroIen
CpeIbl.
to= AA =As— Ao = A(Qs— AQoTaC
AA — paznocms acummempuil,
Ao - acummempus 2pasumayuOHHO20 noisi 0oveKxma,
AQs - acummempusi 2pasumayuOHHO20 Nos Cpeobi.
Cneoosamenvho, acummempus — Imo, RO Cymu, u30otmou-
HbLIL INIEKMPUYECKUIL 3apA0 U nepemeKanuem 3J1eKmpuiecKux 3da-
PA006 8 NOTHOIL Mepe ONPedeAIomca 6ce 63aumMoOelicCmeus 6 npu-
pooe.
Kpome sToro, rpaBUTaliiOHHOE MOJIE MOXKET UMEThH "nepe-
Koc", 00yCITOBJICHHBIM JIMHEHHBIM CMEIICHHUEM, 00pa3yoIIuX €ro,
IIEKTPUYECKUX TOJIEH. DTOT JIMHEWHBIN CABUT AIIEKTPUUYECKUX T10-
Jei opuIraNbHON HAyKON HAa3BIBACTCS MACHUMIHBIM HOEM.
Ku3zubs — 5TO NPOU3BOJIBHO B3ATHIA YPOBEHb CJIOKHOCTH
CTPYKTYpPBhl MaTe€puH, KOTOpPasi HAXOAUTCS B COCTOSIHUU IIpoliecca
OECKOHEYHOTO CHHTE3a, HEMPEPHIBHO BOCTIPOU3BOISICH U OCO3HABAS
cebst opranoM, c(hOpMHUPOBAHHOM U3 BEICOKOOPTaHU30BaHHOM MaTe-
pUU — MO3TOM, CIIOCOOHBIM HCIOJIb30BAaTh B MPOIECCE KU3HEAES-
TEIbHOCTH 3JIEKTPUUECKHE CUTHAIIBI.
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24. MPUJIOXEHUE

L4 CuHTe3, KaK NPoIece IBOJIOINHI

Cunmes (00veounenue) — IMoO 00U|AA HANPAGIEHHOCHL NPOUECCOB I60-
awyuu. Yenoseueckoe oduecmeo, KaK u 0odvle mamepuanvhvle 00beKnbl,
XOms U He 8 MAKOIl A6HOIL hopme, HO MAKIHCe NOOUUHAIOMCI IMOMY NPDUHUURY
00veounenus.

... "3 cybanemenmapupix uacmuy CUHmME3UPYIOMca InemMenmapnole, u3
INEMEHMAPHBIX — AMOMBL, U3 AMOMO8 — MOJIeKybl. MoneKynvl o6pasyrom 6vi-
COKOMOJIEKYAPHbIE COeOUHEHUS, U3 KOMOPbIX, CO 8peMeHeM, (hopmupyromcs
pacmumenshble u Hcueomuole Kiemku. Knemku ooveounaomcesa 6 MHOZOKe-
mounbsle 00pazoeanus, KOMopbwie, 8 C60I0 0uepedb, 6CHYnarOm 6 cumouos opyz
¢ Opyzom u o00paszyiom opzanumsl, maxK Hazsléaemuvlx, ''ycuevix'' cyuwecme.
Omo poibbl, nmuybl, npecmbIKAOWUeEcs, MAEKORUMalwue U 4ei06eK, Kax
Haubonee pazgumoe u, ooradalOuee CAMOCOIHAHUEM, CYULECBO.

JT100u o6vedunawomesa 6 poodoevle 2pynnvl, ¢ njiemenda, CHMpansvl U 20Cy-
oapcmea. Uepes nekomopoe epems, cmpanvl, 0711 Mo20 YMoodvl He NOZUOHYMb
6 0opvoe co ceoell coOCMBEHHON 2NYNOCMbIO, 0YOym GbIHYHCOEHbl 00bEOU-
HUmMbCA 8 O0HO 27100a71bHOE NIAHEMHO0E 20CYOapCIE0, RONOMY YUMo éce, YMmo
HAX00UMmMCcA He MONbKO HA niaHneme, HO U 80 6CE/IEHHOI, He NPUHAOIEHCUM
HUKOMY, @ 3HAYUM NPUHAOTIEHCUN 6CEM.

Cam uenosek — Ino MonbKo MamepuanrbHylii 00beKm Uil op2anusm, no-
JIyuueuiuil, 8 pe3yivmame I6010UUOHHO20 RPOUeCCd, CROCOOHOCHb 0CO3HAMb
ceba Kak unousudyanvhocms. Bozomnuewuii cedn "'yapém npupoowt'’, ymom
MamepuanbHulii 00beKm, cpazy jHce NPUHAICA 3G NOKOPeHUe IMOU camoil npu-
POObL, uacmulo Komopoii on cam u aeasemca. H monvko nokopue coocmeen-
HYI0 2JIyROCmb, 100U ROUMYM, Ym0 061710 yHuumoiceno umu ¢ "'nuye'' CCCP.

Cosemckoe obugecmeo — smo pezyromam cunmesa (00veOuHeHus) Ha
0oslee 6bICOKOM ypOGHE Op2aHU3AUUU Mamepuu, HA NPUHYURAX PAGEHCMEA.
Yenoseeueckoe oouiecmeo Ha HACMOAUEM HUZKOM YPOGHE YMCHIBEHHO20 DA3-
6uUmMuUA NOKA He Modcem cyujecmeosams oe3 udeonozuu. bez neé ono npeepa-
waemcs 6 00e3bAHLIO CMAIO, YMO NPEKPACHO 6UOHO HA RPUMEPE COBPEMEHH O
Poccuu. Ilepecmpoiika omopocuna eé na 300 nem nazao, no cymu, 6epnyes 3Kc-
RAYAMAayuIo 4en06eKka 4en06eKoM U YHUUIMO0NCUG 6Ce COUUAIbHbLE 3060C6ANU.
Bce, cozoannoe mpyoom munnuomnos, pazeoposano nosvimu doapamu. Ocma-
émca 60cCmanosums UMb KPenoCmHoe RPAo U CAMENULYI0 UHKBUSUUUIO. ..
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Yuuumoosicenue mapxcusma, kax udeonozuu 00cmamouHo 6b1COKO20 UH-
menneKkmyanbHo20 yposua, omopocuno Poccuro, npakmuuecku, ¢ cpeonegexo-
6ve, npespamug eé 6 heodanvHoe 20Cy0apcmeo, 20e npasam 6ai, napaIUmMupy-
wougue Ha oougecmee, unousuovl. Ilpunyun wacmnoii coocmeenHocmu u UHOU-
eudyanusm HeuzvexncHo 0yoym npoeouupoeams Hepapeuiumvle KOHQIUKmbl
MeNHcOy pa3iuiuHbIMU CJI0AMU 00Ulecmea u mpedosams HeoOX00UMOCmu HaApa-
WUBAHUA KAPAMENbHBIX OP2AHO6 U NPUHAMUA OZPOMHOZ0 KOJIUYECHEo Dec-
CMBLCIIEHHBIX 3AKOH08, Pe2lamMeHmUpyIoujux, nPaKmuiecku, Ka;xcovlii uiaz.

J060e, HeoCcmopoI CHO CKA3AHHOE CT1080 HeU30eHcHo Oydem npueooums
K 603HUKHOBEHUIO MPYOHOPA3PEUWIUMBIX KOHPAUKMHBIX Ccumyayuil, Kax
MedHcoy OmOeNbHbIMU UHOUBUOAMU, MAK U OMOETbHLIMU ZDYRRAMU, YHIO 8bl-
JIbemca 6 HeONPAGOAHHYI0 3a2PY3KY CYOEOHOI cUCmeMbl CMEXONBOPHBIMU C)-
oeonvimu uckamu. JIroou 6yoym evinyscoenvl ciedums Opyz 3a Opy2om u 01s
HOPMANILHOTL 4e108e4ecKOl JHCU3HUL, He OCHIAHEMCA 6PEMER.

Obwecmay yzpoicaem coyuanibHulil KOJIIANC, KONOPDLI, 8 Xyouiem cy-
yae, MOJcem NPUGECU K PA3GA3LIGAHUIO 2100AIbHOIL 60UHbBL C NPUMEHEHUEM
AMoOMHO20 OpyxycUuA... YcepOHo nacaxcoaemas Kanumanucmuueckas IKOHO-
MUKA U YACMHAA COOCIMEEHHOCMb, C MOYKU 3PEeHUA UIUKU — IMO NPOUECC,
UOYWUIL ¢ HaApYUWeHUeM 3aKOHA NPUPOObL - 803DACHARUA IHIMPONUU.

Y mex, kmo umeem mnozo oenee, ux cmanosumcesa ewié 601bute, ay K020
ux mano, pazopawmcea coecem. Illosmomy ¢ pazgumuem uHmMeN1EKMYANbHO20
YDOGHA 3E€MHOI YUGUAU3AUUU, KANUMATUCMUYECKAA IKOHOMUKA YMpPEM
Haecez0a.

A noxa Hepasymuoe uenogeuecmeo 6yoem pyKo6oOCHI806AMbCA NPUH-
UUNAMU YACMHOU cOOCmEeHHOCImU U azpeccusnvimu no3yuzamu Muuypuna,
umo ''mol He 0071ICHBL HcOamb MuAOCmell Om nPUpoosvt'', OHO Heu3beIHcHo Oy-
Oem 0Opeueno Ha npecmynHochb, 0OMambl, 60POBCHE0, PA300PbL U BOUHDL. ..

e Ot aBTOpa

B amo neso3morncno nosepums, 0a 3mo u nesaxicro, Ho 19 anpena 2013
200a ObL1 RPEKPALEH 00HOCMOPOHHUI KORMAKM UHONIAHEMAH C 3¢MHOI YU~
eunuzayuell u nPeocmasumenu 8bICOKOPA36UMOIl YUGUAUZAYUU, C OOHOU U3
onudcatiumux 36€30HbIX cCucCmeMm Haulell 2anaKmuKu, NOKUHYIU CONHEUHYI0 CU-
cmemy, kak munumym na 500 3emuvix nem. Hauano konmaxma npumizioco Ha
1962-63 20001, k020a unonnanemublii 30H0, 8 04EPEOHOIl PA3 NOCEMUE COTIHEY-
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HYI0 cucmemy, 0OHapyscun Ha Hauiell NiaHeme 20Cy0apcmeo ¢ 00ujecmeeH-
HbIM CIMPOEM, He COONIBENICIBYIOUWUM 00UieMy YPOGHIO PA3GUNIUA 3eMHO20 Ye-
J106e4ecmea, Ymo u ROCAYIHCUTIO RPUYUHON RPUCMATIbHO20 6HUMAHUA UHONA-
HemAH K Hawell cmpane.

Imom gpenomen nonyuun nazeanue ''Ixcnepumenm Jlenuna''. Ilo meo-
puu I60I0UUN, KOMMYHUCMUYECKOE 20CYOAPCME0 C 0eCcKaaccosvim ooduie-
cmeennvim cmpoem, noooonoe CCCP, npakmuuecku He umeo peanvhoii 603-
MOJCHOCIU 803HUKHYMb 8 YC/I08UAX HUIKO020 UHMENIEKMYAIbHO20 U MEXHO-
J102UYeCK020 YPOBHA PA3GUMUA 3EMHOU UUSUNUIAUUN U MeM DoT1ee, Cyuecmeo-
eamv 6 IMUX YCIOGUAX O0080JIbHO RNPOOOIdHCUmMeENbHoe epemA. Umo, coo-
CMEEHHO U NOOMEEPOUNOCH COOBIMUAMU, NPOUIOULEOUIUMU 6 0EBAHOCHBIX 20-
dax ¢ CCCP.

...""Ixcnepumenm Jlenuna'' 6611 unmepeceH OnA HUX, KAK NONBINIKA CO-
30aHUA 20CY0apCMEa CUI08bIM MEMOOOM HA NPUHUUNAX PAGEHCMEA 6 YCIl0-
6UAX NEUEPHO20 COCMOAHUA COZHAHUA HaceNenua naanemul. MooicHo eviopec-
cuposams coOaKy mak, Ymo oHa, oaxce Oyoyuu 20710010, He 60POBAIA NULLY,
HO MO0 HUKo020a He cmanem eé oco3Hannvim nogedenuem. CCCP — zocyoap-
cmeo cozoannoe Jlenunvim u e2o0 cOpamHuKaAmMu AHANOUYHBIMU MEMOOaAMU
opeccuposku u cosepuiuguiee CKauoK, no Cymu, om nepeoobimHo-00uWUHHO20
Cmpoa K 6ecKi1accoeomy oouecmay, 0CHOBAHHOMY HA RPUHUUNAX KOMMYHAIb-
Hocmu.

Tonvko oueHv HUYMOIICHAA YACHIL HACENEHUA, NPAKMUYECKU eou-
HUUbL, 0CO3HABATU CYMb HOBLIX 00U{ECHIBEHHBIX OMHOWEHUT, (OIbUIUHCNGEO
Jce  PYKO60OCHmE08ANUCH HCUBOMHBIMU UHCHMUHKMAMU OOMUHUPOGAHUA,
0Cmagancy I20UCMUYHLIMU U dcyaukosamvimu. Iloamomy pykoeoocmeo Ho-
6020 20cyoapcmea 0vln0e GbIHYIHCOEHO NOCHOAHHO 3AHUMAMbCA UOe0I02UYe-
CKUM 60CRUMAHUEM HACENEHUA, COePHCUBAA HCUGOMHblE UHCIMUHKMbL MACC
00CMAamouHO HCECMKUMU MEMOO0AMU KHYMA U NPAHUKA.

Ho, necmompsa na smo, npoygemano 60po6cmeo, KaK 6 6vimy, max u Ha
nPOU3800CHIBE, XOMA €20 MACUIMADBL ObLIU HUYHOHCHBIMU U 0CO0020 6NUAHUSA
Ha Jcu3Hb cmpanst He okaszvieanu. Kpome ecezo npouezo, Hoeoe cosemckoe 2oc-
y0apcmeo ROCHMOAHHO RO08EP2ANOCH HPECCUHZY U nposoxkauusm ''opyice-
cmeennbIx'' Kanumanucmuyeckux coceoeil, npeoCmasiAGuIuxXca 0eMoOKpamu-
yeckumu u npozpeccusnvimu. OHU He OCMAHOBUNUCH 0adice neped Pa3ea3vléa-
Huem 2100a1bHOI 60UIHbl, YHECUICN 0eCAMKU MULIUOHOG HCEPME, TULLbL Obl
MONIbKO U3basumuvca om IMo020, KONuLe2o 2na3da, npumepa.

U 6 Konye Konyos, um 3mMo y0anoce, MaK KaK 0CHOGHAA Macca Hacelle-
Husn CCCP, kak u oxcudanocs, naiey o naiey He yoapuid, Ymoosl 3auumums
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C60U COYUATLHDIE 3060€6AHUA, MAK KAK YJice CYUMANA UX camo co0oll pasyme-
wowumuca... Bee éeprynocs na ucxoonvle no3uyuu u eoga 3apoousuieecs Hogoe
00wecmeo, 6epHYIOCy, K NPUHUUNRAM 00e3bAHbEN CIAal, CKAMUGUIUCH 6 CAMOe
Hacmoauwee mpaunoe cpeonesexoeve... Ho 3axonwvt 36onoyuu makoevl, umo
011 Mo20, Ymoodbl pPa3euUeAmsbCa Oaibvuie, uenogeuecmey npuoémcesa 00veou-
Humbca. Cooduecmeo UHOUBGUOYATbHOCHEN He UMeem HUKAK020 0yoyuiezo,
HOMOMY YmMO OHO He MOXcem CyuleCmeosams 0e3 CcopeeHO8AHUll, 6OIiH,
00pvobL, Oe3 nobedumeneil u NOOEHCOEHHBIX.

Cnedyrowee nocewienue CONHEUHOU CUCHEMbL HAUWUMU OTIUMICATMUMU
coceoamu coOCmoumcs, 603M0ICHO, He panee, yem yepe3 500-1000 3emnvix 1em.
Bonerw cnyuan, mne, Kax u 04eHb MHO2UM 3EMAAHAM, NPULLIOCH C HUMU ROOD-
wamocs. IIpasoa s y3nan 06 Imom 0ykeanvho 3a noauaca 00 ux omaéma.

Ilo gnonne NOHAMHBLIM MHE CEUYAC NPULUHAM OHU COUTIU B03MONCHBIM
nonpoujamsca monasko ¢ osoumu. Ho kmo 6vin mom eémopoii, s ne cnpocun u
yoice, HagepHoe, HUK020a ImMozo He y3Harw. bonee ¢cezo mena youeuno mo, umo
uHONIAHemAHe 0adice He NBIMATIUCH C6AZAMBCA C NPEOCMAGUMENAMU 3EMHO20
HAYYHO020 CO0OUlecmea, NPeonoYUman 0OuAmMbCA ¢ 4e106eKOM 0ddice He umMe-
owum evicuiezo oopazosanusa. U moavko ceiiuac mue cmanu nOHAMHbL Mac-
wmaowvl 2iynocmu u 6e3oaprocmu nawux yuenvix. U cosepuienno npae oka-
3anca Kozoma Ilpymkos, 2060ps, umo yueHwlii — Imo 4enosex, Komopozo 00120
u OezycnewtHo yuuiu.

B ceasu ¢ noasenenuem ¢ unmepneme 00abUI020 Koauvecmea ganma-
CMUYeCcKux paccKasog 0 NOCeu|eHuu 3emiu UHONIAHEMAHAMU, 00J1MCEH 3ame-
mumeo, YUMo camu OHU HUKO020a He ROCeW|anu niaaHem COTHEYHOU CUCmeMbl U
HUK020a He ONYCKaIucCy HA ux nogepxuocms. Ux obwenue c 3emaanamu ocy-
WeCMEATIOCH C NOMOUBIO YCIPOTICH G, CO30AI0U{UX PeanucmuyiecKue uzoopa-
JHCeHUA, U YRPAGAEMbIX HEOONbUUM UHMENEeKMYANbHbIM KOPadaém-pooo-
mom, naxooawumca na opoume Jlynvi. A 6a3oewiii Kopaonawy opeiigposan zoe-mo
3a OKpAuHoIl CONIHEUHOU cucmembl. 3a nocieonue noa6eKa OHU ROCEMUIU COl-
HeuHylo cucmemy 0ea pasa.

Hao moeit npocvboit ocmasums na namame xoms 0vl ny208uyy, OHU HO-
CMeANUCH, 00BACHUS, YMO IMa nYy206uya Ha 3emie ecuna Obl OKOA0 NOHHDBL,
MAaK Kax cOenana u3 6euiecmea ¢ nOa0}CUmenbHou acumMmempueil 2paguma-
UUOHHBIX noneil amomos. To ecmov u3 ""memuoit mamepuu''. /[ymar, umo ux
36€30HAA cucmemMa HAX00UNICA He MAK Yic 0aneKo O Hawiell COJTHeYHOU CU-
cmemul. Modsicem 661mb 00UH — 064 C6EMOBLIX MeCAUA. ..

CogeputeHHO HeOHCUOAHHO MOA PAdOma nOaAyuuIad y HUX 0UeHb XOPO-
WIYI0 OUEHKY U XOMA MHe HACMOAMEIbHO He COBEMO6AIU INMO20 0e1amb, 5 6ce
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Jice pewiunca onyonuKoeams eé ¢ 2nodanvnoil cemu. U ecmecmeenno noyuun
Mo, Ymo u 3acayiicu.

Mmue oaoice 6 20106y He MO2710 BPUIIMU, YMO YPOGEHb HEGEIHCECHEA 3EM-
HO20 Hayunozo cooduecmea, max evicox. Ilpae owvin I1.H. koz0a z06opun, umo
HpU3HAHUe MOell meopuu nepeuepKkHém, Kax Hekozoa cucmemy Ilmonomes,
RpAKmMuyecKu 6cto, Max Ha3vléaemyro, K6AHMOGYI0 Yu3UKy u HayuHoe coodule-
Ccmeo Oyodem 8blHYHCOeHO npuzHams eé nceedonaykou. U ecmecmeenno ono na
9IMO HUKO20a He NOTLOEM. 3eMHAA HAYKA euyé OecAmMKU Jiem Oy0em HAX00UmbCa
6 NJIEHY C/10600YOUs, MAMEMAMUYECKUX 3A0NYIHCOCHUTI U MUCMUDUKAYUIL.
Oonako 3mo yxce He umeem HUKAKO20 3HAYEHUA, NOMOMY YMO C 0C60CHUEM
onudxcalinmux K 3emie nianem cOJIHEeUHOI CUCIEMBL, 0 ROCEeUu|eHUU e€ UHONA-
HEMAHAMU CIAHEm U36eCIMHO U MOE UMA HEU30eHCHO OCMAHENICA 8 UCHOPpUU
yenogeuecmaea.

Tonvko s 06 3mom yice HUK020a He Y3HAIO, KAK YeN06€K, 603MONCHO JHCU-
eyuuil ce200HA cpedu Hac, He 3Haem, Ymo Ko20a-mo ou ovi1 Hetomonom unu
Apucmomenem. Y3narom 06 3mom monvko nawiu oanéxkue nomomxu. Taxoi
HO0ApoK OCMAasUIU UM Opamvsa nO pasymy Ha 0OHOU u3, Oaudcaumux K 3emie,
nIaHem COTHEYHOU CUCEeMbL.

3emnaa yusunuzayusa, HAxX00AWAACA HA CAMOU HUMCHEI CINYNneHU UH-
Me1eKmyaibHOo20 PA38Unus U RPeOCmasiauan coooil, oaxce He eOuHoe co-
00wecmeo, a 6ce20 TUULL HECKOILKO 0eCAMKOE CIAll 4el06eK000Pa3nbIX Hcu-
GOMHBIX, 2PLIZYUUXCA 3G PECYPChl, 20€ euié 00120 Oyoem npoysemams IKCnJLy-
amayua 4en06eKa 4en08eKoM, 6epa 6 CEepXbeCmecH8eHHoe U NOKIOHeHue
uoonam, CO30AHHBLIM Yeno6edecKoll hanmasueil, He MOIHCEN PACCUUMbBLEAND
HU Ha KaKue KOHMAKMBbl C 8bICOKOPA3GUMBIM UHORIAHEHHBIM DA3YMOM, RO
MeHbuLell mepe, HeCKOAbKo decamkog muicayunemuil. Ilo kpamkoii u ne ouens
JleCmHOU XapaKkmepucmuKke UHONIAHEeMAH, 3eMHOIL 4el106eK HA OAHHOM Imane
Pazeumus — ImMo mynoe u ynpamoe 3Hcueommuoe, Komopoe eué ouens 00120 6y-
Ooem um 0CHmasamuc.

Ilepex00 om cocmoanus 3cugoOmMHOU cmau K pazymMHomy cooduecmay,
npouecc upe3suiuaitHo ONUMENbHbLIL U DOIE3HEHHBLIL U MOdIcem 3AHUMAMb Om
HECKONbKUX MbICAYUTEMUIL 00 NOSIYMUTIUORA Jlem RO 3eMHOMY UCUUCIEHUIO.
Bce oeno 6 mom, umo cyujecmeosanue @b1COKOPA3GUMbBIX YUEGUIUIAUUI NOO-
YUHEHO NPUHYUNY QYHKYUOHUPOSAHUA IHCUEO20 OP2AHUIMA HACMONBLKO, YO
noeepaio 6vl 8 WIOK écex Hawiux ''npasozawyumuurog’’, cuumarouwgux, Hanpu-
Mep, NOXHCU3HEHHOe 3aKiloueHue 0ojiee 2YMAHHbLIM YeM CMEPMHAA KA3Hb.
Xomsa na camom dene noxcuszHeHHOE 3aK0UeHUe — IMO ue3yumcKoe becueno-
éeunoe uzdesamensvcmeo. Ilpupooe neuzeecmno makoe nonamue KaK Hcu3Hb,
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a c1e0oeamenvHo CMEPMHAA KA3Hb UIH I6MAHA3US — IMO He YOUIicmeo, a npo-
cmoe npepuvléanue HeyOauHo20 36€HA 6 DECKOHEYHOU Uenu Cyuiecmeosanus
KOHKpemHno2o mamepuanvhnozo opzanuima. H k nonumanuio ymozo, uenogex
0yoem uomu ewié ouensv 00.120.

Ecnu npedocmasumo cebe 603nuKHOBEHUE COOPYIHCECMEA GbICOKOPA3GU-
Mol YUEUNUIAUUU C 3EMHBIM Ue108€4eCEOM, MO HA COBEPULEHO 3AKOHHBIX
OCHOBAHUAX NPULUNIOCH Obl UCKTIOUUNMb U3 HE20 0ZPOMHOE KOIUYECHE0 UHOU-
6U006, napazumupyrowux na oouiecmee. Cioda 6vt nonaau He moyabKo 3aece-
20amau Dopbca u dbuzHecmensvl, HO U MHOZUE NPEOCMasumenu, makK Ha3viédae-
Mol "'c6000001100U601l"" meopuecKoli unmenuzeHyUU.

H ymo ne mou panmaszuu a abconrOmuo 06veKMUGHAA PEATbHOCHb K
KOmOpOIl Heu30erHcHo nPUOém uenoseuecmeo, KAK moabKo noumMém, Ymo co-
OpydHCecmeo ¢ napazumamu 00uecnea HeCOBMeCHUMO C RPOUECCOM IBOTIIOUUN
mamepuu. Tax umo cmpemumpca K KOHMAKMAM ¢ RPULLETbUAMU NOKA ewé He
6 unmepecax uenogeyecmea. Tem 6on1ee, umo nHu 00HA PA3YMHAA YUGUIUZAUUA
He cmamnem onycKamsca 00 mozo YPOGH He@eHCeCnéd, 8 KOMOPOM 8 HACMOA-
uiee epems HaAX0OUMCcs 3eMHOe Uesl08edect 6o.

A 3nayum 6 Hacmoauiee epemsa KOHMAKMbL 3eMIAH C 6blCOKODA3GU-
MbIMU YUSUIAUSAUUAMU MAK Jce HePeaibHbl, KAK HepeanbHOo COMmPYyOHUYecHeo
MYpaGeiliHuKa uiu cmau 2amaopuios ¢ KaKkoi-Hudyob esponeiicKoil cmpaHoi.
Yenoseuecmey npudémces npoiimu c60il Nyms CAMOCMOAMENbHO U HUKMO He
MOJIbKO He CIaHen MeuU8amscs 6 X00 €20 pa3eumus, Ho U 0arice Omee4ans
Ha e2o0 cuzHanvl, 00 mex nop, NOKA OHO He nepecmanem pPaImaxueams anmom-
HOUl 0YyOUHKOIL u denump J100eil Ha 6ozamulx u 6eonvix. U noka 0o ezo co3na-
HUA He 00UI0ém nPOCMAaa UCMUHA, YMO Ye108€K — YACHb RPUPOObL U NOHAMUE
coOcmeennoCmu Mmak rce abcypoHo, KaK U NOHAMUA 602 unu 0eHb2U.

A npumumuensle YUGUIUIAUUU 3eMHO20 YPOBHA PA3BUMUS, K CUACHbIO,
npOCHIO MeXHON0ZUUeCKU He 8 COCIOAHUN NPeodoiens 0ZPOMHble PACCMOA-
Hus, pazoenaouiue 36e30ul...

Hacmoawaa meopus Haxoo0umcs ¢ NOCMOAHHOIU pa3padomie u eé noC1eOHAs eepcus 6cezoa 00-
CIMYynHA 6 UHMeEPHEeme No adpecam:

https.//yadi.sk/d/F3Hlysk0ZbSkL
https://magru.net/pubs/2082/Teoriya_evolyutsii_materii#1
http://ru.calameo.com/read/001906913a882266783c2
http://vixra.org/pdf/1402.0039vP.pdf
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