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Beonroyust MATEPHH

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, HUKaKUX 3aKOHOB B MpPHPOJAE HE CyIie-
CTBYET, IOTOMY YTO 3aKOH - 3TO IPOCTO JIOTOBOP O MPaBUJIAX B3au-
MOJCHCTBUS MEXIY KaKUMHU-THO0 CyOBeKTaMH, B KOTOPOM OroBa-
pHUBAIOTCS CAaHKIIMM 32 UX HApYIICHHE, a TaK K€ MEXaHU3M HX BBISB-
nenus. Ho Tak kak B MpHUpoJe Bce B3aUMOJCHCTBUSL 00YCIOBICHBI
UCKJTIOYUTENIbHO CBOMCTBAMH CaMHUX B3aUMOEHCTBYIOLINX MaTepu-
abHBIX 0OBEKTOB, TO HU B KaKUX 3aKOHAX OHa He Hyxaaercs. [Ipo-
CTO HEKOTOPbIE XapaKTepHble 0COOEHHOCTH B3aUMOICUCTBUM, JIIOT1
JU1s1 ce0st popMYITMPYIOT B BHJIE 3aKOHOB.

A, cnefoBaTenbHO, BCE OTKPBIThIE YUEHBIMH 3aKOHBI, SIBIIS-
IOTCSl BCETO JIMIIb KOHCTAaTallMAMU KaKuX-TH0O0 (haKkTOB, KOTOpbIE
camu ce0sl ¥ TIOATBEPIKIAOT.

OTH, TaK Ha3bIBa€MbIEC 3aKOHBI, TOJIBKO OMKCHIBAIOT KaK IPO-
UCXOJAT KaKHe-TO SIBICHUS, HO HUYETO He TOBOPAT O TOM, [TOYEMY
OHHM MIPOUCXOJAT TaK, @ He MHaue. B cuiry Toro, 4to mo0bie B3auMo-
NEeICTBUS MaTepuaibHBIX OOBEKTOB OJJHO3HAYHO ONPEACIAIOTCA UX
CBOWMCTBaMM, TO HUKAKMX HApYUICHHWH, HEONMPENEIEHHOCTEH, He-
O0OBIYHBIX 3(PPEKTOB WM MApaTOKCOB B MIPUPO/IE CYIIECTBOBATH HE
MOJKET.

Korna HeonpenenéHHOCTh BBOAUTCS B IPUHLIUI, HAYKA YMH-
paeT u mpeBpalaeTcsi B OAHAIBHYIO PEJIUTHIO, OT KOTOPOH OIWH
JMIIB IMIar 10 MPUHIMIIA HEMO3HABAEMOCTH, MO3BOJISIONIEM HECTH
m00yto uymib. HeBO3MOKHOCTh OMHMCAHUS PEaTbHOCTH MaTeMaTu-
YyecKuMU (GpopMyliaMu MpuBesa K TOMY, YUEHbIE-TEOPETUKH HACOUU-
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HSUTH TaKO€ KOJIMUYECTBO OECCMBICIIEHHBIX TEPMUHOB U U300peIn Ta-
KO€ KOJMYECTBO HECYUIECTBYIOLIUX B MIPHUPOAE CYUIHOCTEH, YTO
caMH yXe He MOTYT B HUX pa300parbcs.

OTO pa3InyHbIE NOCTOSIHHBIE, TAKUE KaK I'PaBUTALIMOHHAs, 10-
crosinHas [lnanka, nocrosHHas bosbiiMana u emé nenblii COHM pas-
JMYHBIX KOHCTAHT, 6€3 KOTOPBIX, IO MHEHUIO TEOPETUKOB, HE MOTJIa
OBl cyliecTBOBaTh BeeseHHast. OJHAKO BCE 3TH MOCTOSHHBIE OKa3bl-
BalOTCS TAKUMU HEMOCTOSHHBIMM, YTO UX IPUXOIUTCS MEPUOIUYE-
CKHM YTOYHSATh. ['paBUTALIMOHHYIO MOCTOSHHYIO, HAIpUMEp, yTOY-
Hsu yxe 11 pas. U 3To, mo-BuauMomy, €€ He mpeaen.

N3-3a 00BIBaTENHCKOrO MPEJCTABICHUS O MEXaHU3Max IMpH-
POIIHBIX SIBJIEHUH, COBpEMEHHAas HayKa OOBSICHSIET UX, KaK MPaBUIIO
3a/10M Hanepén, NepeBopavnBas BCe C HOT Ha TOJIOBY U IyTasl IIpU-
YUHBI CO CIEACTBUAMH.

Benp naxe 3a HampaBiIeHUE DJEKTPUUYECKOTO TOKA B (PU3UKE
JI0 CUX NOp MPUHUMAETCS JBUKEHUE HE OTPULIATENbHBIX, KOTOPBIE
npeo0IasatoT, a MOJIOKUTENBHBIX 3apA10B. T0 €CTh MIPOTHBOMOIOXK-
HOE€ peajbHOMY, YTO NMPUBOAUT K aOCypAy U MyTaHUIE MPH 00bscC-
HEHUU.

A y0Oorue npejacTaBieHus 0 MPUPOE T'PaBUTAIUH, TO3BOJIUIIN
TEOPETUKaM COCTPSNATh TAKYIO HEJIENMyI0 U 0e3rpaMOTHYIO TEOPHIO
00pa3oBaHus 3BE3] U TUIAHET, YTO OHA 3aTMEBAET CBOEH TIIYMOCTHIO
pacckas3bl 3HaMEHUTOro OapoHa MIOHXTay3eHa O BHITACKMBAHUU Ca-
Moro ce0st 3a BOJIOCHI U3 60J0Ta.

Ho campiMu npemyuumu 3a0iayKIE€HUSIMH B COBPEMEHHOM
busnKe ABIAIOTCS MOHSITHUS WHEPLMOHHOW WM MHEPTHOM Macchl U
3aKOHA COXPAHEHHUsI SHEPTUU, KOTOPBIM A0 CUX MOpP CTUMYJIUPYET
HEYTOMHUMYIO JESATEILHOCTh OTPOMHOM apMUU H300peTaTeNiei Bed-
HbIX nBUTatenei. [locnennue cTo jieT noucTuHe "yMONOMpPAYUTENb-
HOro" B3NIETa HAYYHOM MBICIIH, XapaKTEPU3YIOTCS IpeHeOpekeHnEeM
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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 OYEPEIb
HEOOXOUMO OJHO3HAYHO OIpEeNeIUTh OCHOBHBIE MOHATHUS. Benb
TEPMUHBI U ONpPEAEIICHUs NPUIYMaHHbIE YYEHBIMUA HACTOJBKO TY-
MaHHBI U MHOTOCMBICJIEHHBI, YTO CJIOKUThH U3 HUX O0Jiee WIN MEHee
MpUEMIIEMYIO KapTUHY MPUPOJIbI TPOCTO HEBO3ZMOMKHO.

[Ipexnae Bcero Hy»KHO ONpPEACIUTh OCHOBHOE MOHSATHUE — 3TO
noHsitue mamepuu. CylmecTByeT O4eHb MHOTO OINpECIICHUI MaTe-
puH, COUNHEHHBIX (procodaMu U Y4EHBIMU, HO MBI, PYKOBOJICTBY-
sch OpuTBoi OKKaMa, BO3bMEM caMoe KOPOTKOE.

Mamepus — 3mo mo, umo cywiecmeyem ¢ npupooe.

JIroObIe MaTepuanbHBIC TPEIMETH MOKHO, TIO KpaifHel Mepe,
nourynate. [{st Hadana 3Toro OyeT BIIOJIHE I0CTATOYHO, HO B Jallb-
HEHIIEM 3TO OIpeieIeHue MOKHO OY/IeT YTOUHSTh.

Marepusi UMeeT YaCTMYHOE CTPOCHHE M MOXKET APOOUTHCS
O6eckoHeuHo. U1 crenoBarenbHO €€ CBOWCTBa Ha JIIOOOM YpPOBHE
CTPOCHUA COBCPHICHHO OJWHAKOBBLI. C.H@I[YIOH_II/IM mraroMm aaanm
ONpEIETICHUE TOHATHIO — ATOM.

Amom — amo mamepuaibHoe oﬁpazoeauue, cocmosauiee us
dJlIeMEeHmMApPHbIX Uacmuu, umerwouiee 6 onpedeﬂé'nnblx yciaosusix
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HeusMeHHble ceolicmea. Amomovt Mo2ym 00beOUHAMbCA 8 MoJle-
Ky/ibl

Dnemenmapnan wacmuua — Imo mMamepuaibHoe 00pazosa-
Hue, cocmosauee u3 cyt3j1eMeHmapHvlX Yacmuy, Mmak xce KaK u
amom, umerouiee 6 OnPedeIeHHbIX YC108UAX HEU3MEHHbIE C8Oll-
cmea.

Bewecmeo — 3mo mamepuanvnoe oopazoeanue, cocmonuiee
U3 amomoe uiu MOJIEeKyl, maK iHce 6 ONPeOeeHHbIX YCI08UAX,
umerouiee HeuIMeHHble CeOlCMEd.

Ctpoenue BEIIECTBA
Hameli o00JacTH BCEJICHHOM

@NeKTp OHEl

MoKa3aHo Ha pucyHke (puc.l)
CaMm aToM ImOKa3aH CepbIM
I[BETOM, JIEKTPOHBI — OEIIBIM,
a TIPOTOHBI - YEPHBIM.

MUNTROHEL

ATOMBI TBEPIBIX TEN U

JKUJKOCTEH  pacrojararoTcs
PrcA BIUIOTHYIO JIpyr K JApYyry, a

3JIEKTPOHBI ¥ IPOTOHBI, B MPO-

MEXYTKax MEXAYy HUMU. ATOMBI Ta30B M3-3a MPE0OIaatonX CHUJl
OTTaJIKMBAHUS, PACIIONAraloTCs Ha HEKOTOPBIX PACCTOSHUSAX APYT OT

Ipyra..
pumeuanune! Moodenv amoma Pesepgpopoa-bopa, na komopoit

nocmpoena Cmanoapmuas mooenv Mupo3oanHus, npeocmagiaiouian
Co00il ananoz 6e4Ho20 dgucameis, NPOMUGOPeUA4e20 OCHOGHOMY 3a-
KOHY RPUPOObL - 6MOPOMY HAYATY MEPMOOUHAMUKU, 30€Ch He paccMan-
pueaemcs.

Crnenyromum NyHKTOM OIIPENETSEM IIOHIATHUE C6OIICHE Mame-
puu. J1oOble MaTepuaibHble 00BEKTHI BCETJ]a MOKHO OXapaKTepH-
30BaTh KaKMMHU-TO CBOWCTBaMH. BO3bMEM 711 mpuUMEpa CTEKJIO.
CTtexJ0, KaKk U3BECTHO, 00J1aaeT CIIOCOOHOCTHIO MPOIMYCKATh CBET
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U 3Ty €ro CloCOOHOCTh MJIM CBOMCTBO, Mbl Ha3bIBa€M IPO3pPAUYHO-
cTh10. CylIecTByeT JIU MPO3PaYHOCTh B IPUPO/JIE, KaK MaTepuaibHas
cymHocTh? OHa KOHEYHO K€ CYIIECTBYET, HO TOJIBKO HE Kak (hu3u-
YyecKasi CYIIHOCTh, a KaK XapaKTepUCTHUKa JIOBOJBHO OOJBIIOrO
KJ1acca BEILECTB, IPOIYCKAIOIINX CBET. A pa3 OHA CYILECTBYET, KaK
HEKas XapaKTepUCTUKAa WM CBOMCTBO, TO MOLIyNaTh €€ HEBO3-
MO3KHO. MO’KHO IOIIynaTh caMo CTEKJIO WIIM alMa3 MiIU J1aXe BOAY,
a BOT IIPO3PayHOCTh HUKAK HE MOLIYNaellhb.

BoT TyT-TO MBI M IOTIaJJa€M B JIOTUUYECKYIO TOBYIIKY. M Takux
JIOBYIIEK B HayKe CTOJIbKO, YTO Ha MX MOYBE BHIPOCIH ILIEJIbIE TCEB-
JIOHAay4HbIe HaNpaBJICHUs, TaKue KaK KBaHTOBas (hH3HKa, KOCMOJIO-
TUSl U TEOPUSI OTHOCUTEIBHOCTH.

Kak MBI y)xe onpenenuiin Bbllle, IPo3pavyHOCTh — 3TO CBOM-
CTBO cTekna. W ecTtecTBeHHO, YTO J1I000€ CBOMCTBO MOXKET CyIIe-
CTBOBaTh TOJBKO C TeM OOBEKTOM, KOTOPOE OHO XapaKTEepHU3YeT.
Wnn papyrumu cioBaMu, caMO CGOUCHIE0 HEMAMEPUAIbHO, XOTs
UMEET MAMeEPUaIbHblil HOCUMED.

[TonobHoe mMoNIOKEHHE CIOXKUIOCHh B HAyKe C TOHATHEM
IHepzus. DHEPTHsi — 3TO CBOMCTBO MaTEPHAILHOTO TeJla COBEPIIATh
paboTy. DTO camoe MpPOCTOe U KPAaTKOEe OIpe/ieieHre IHEPTHH, KO-
TOpasi TaK ke, KaK ¥ MPO3PaYHOCTh, SABJISETCS XapaKTEPUCTUKON Ma-
TEPUAIILHOT'O TEJIa ¥ MOXKET CYIIECTBOBATh TOJILKO BMeCTe ¢ HUM. To
€CTb HHEprus, TaK K€ KaK M MPO3payHOCTh, HIMEET MaTepUaTbHbIHI
HOCHUTEIb, 0€3 KOTOPOT0 OHA CYIIECTBOBATH HE MOJKET.

Criexynsinuu Ha TeMy HEPruu, 0OyCIOBJIEHHbIE MOTOJIOB-
HOHM JIOTHYECKOW O€3rpaMOTHOCTBHI0 HAYyYHOTO CO0O0IIecTBa, OyK-
BaJIbHO 3aMOJIOHUIIN HAYKY.

[TogoOHO PKCTpaceHcaM W IMapjaTaHaM BCEX MacTeH, ydué-
HBIE HECYT HECYCBETHYIO UYIIb O KAKUX-TO TEMHBIX SHEPTUSIX, JIBIO-
HIMXCS U3 KOCMOCa Ha 3eMIII0, YTO XOTh BCEX CBATHIX BBIHOCH. Oni-
HAKO CTOUT TOJIBKO 3aMEHHUTh TEPMHUH "SHEPIHsi" Ha OOBIYHOE CIIOBO

10
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"CcroCOOHOCTR" WJIM CBOMCTBO COBEpIIATh padoTy, "Myph KaKI0TO
cpa3y K€ CTaHOBHUThCS oueBHaHON". Hamo obGnmagaTe moucTtuHe
HeoOy3manHoU (aHTa3zuel, 4ToObl MPEICTaBUTh ceOe MOTOKH Ka-
KHX-TO TEMHBIX CIIOCOOHOCTEH, M3TyJaloIMMXCcs Ha 3eMITI0 U3 KOC-
Moca. EAMHCTBEHHBIN NOTOK SHEPrUM MOCTYNAOIINNA HAa 3EMIII0 —
9TO IOTOK COTHEYHOTO M3my4eHus. Ho Tak Kak SHEeprus — 3TO BCETO
JIUIIb CBOWCTBO MaTEPUH, TO CIICIOBATEILHO, COJTHEUHBIH CBET — 3TO
U €CTh MOTOK MaTepHUaTbHBIX YACTHII, CIIOCOOHBIX COBEpIIAThH pa-
oory.

N 3TOT KONMOCCAIbHBIN MOTOK YaCTUL[ COJHEYHOrO M3JIyde-
HUS, coBeplIasi paboTy, MUJLTMOHBI JIET NMOAIEP>)KUBAET Ha 3eMIie OIl-
TUMaJIbHYIO TEMIEpaTypy, HE JaBas € IpPEeBpPaTUTCS B JICASHYIO
rbI0y. Y TONBKO HUYTOXKHYIO YacTh 3TOTO U3MYUYSHHS MBI UCIOJIb-
3yeM JUISl TOJTYYEHUS JIEKTPUIECKOT0 TOKA C MTOMOIIIBIO COTHEUHBIX
Garapeil.

Ha sToMm Gynem cuurtaTh, 4TO C SHEpruel Mbl pa3o0paiuce, a
Teneph norpodyeM pazodparkes ¢ padboToii. Uto ke 3To Takoe, pa-
6ota? PaboTa — 3TO0 HEKOTOpPOE W3MEHEHHUE COCTOSIHUSI MaTepHalb-
HOTO TeJa, B pe3ysbTare IeHCTBUS Ha HEro JAPYyroro Tena, o0ianaro-
uiero sHeprued. Hanpumep, eciii Mbl ypOHUM THUPIO HA KYCOK TujIa-
CTWJIMHA, OHA PACIUIIOIIUT €ero B Jenémky. To ecTh HU3MEHUTCS
dopma Kycka IIacTUINHA.

OOBIYHO TOBOPST, UTO YHEPIUs TUPH MpPOH3BENa paboTy 1Mo
u3MeHeHuto popMbl Kycka miuactuinHa. 1 3ta Becbma pacmipoctpa-
HEHHAs OmMMOKAa MMEET TOCTOSHHYIO MPOMUCKY MPAKTUYECKH BO
Bcex yueOHukax. Ho, Kkak Mbl y)ke OIpeenuiiy BhIlle, SHEPTUs He-
MaTepuaibHa U CJIEAOBATEIbHO HUKAKOW pabOThl MPOU3BOJIUTEL HE
MoskeT. PaboTy mpou3BOAUT HE 3HEprus, a TUpd, Majarouas moj
JEeCTBIEM Pa3HOCTH IPABUTALIMOHHBIX MOTEHIAIOB.

U korma BaM roBOpSIT, 4TO YEJIOBEK UCIIOIB3YET, HAIPUMED,
SHEPTHUI0 BOJH JIJISl MPOU3BOJICTBA SJEKTPUUECTBA, TO MO CYTH, 3TO
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OOBIKHOBEHHOE BpaHbe. YenoBeK MCIOJIb3yeT SHEPTUIO BOAbBI, a HE
BOJIH. A BOJIHA — 3TO MPOCTO MEXAHU3M, MO3BOJISIONIUN 3Ty SHEP-
TUIO UCTIOJIb30BATh.

Jpyrumu ciioBaMu BOJHA — 3TO MEXAHU3M B3aUMO/ICUCTBUSI.
OT0 JIerKo MOHATH Ha pocToM Ipumepe. Koraa Mbl Be3éM caHku 3a
BEPEBOUKY, TO BEPEBOUYKA HE SIBJISIETCA CBOMCTBOM CAaHOK MJIU YEJIO-
BEKa, OHA SIBJISIETCA MEXAHW3MOM B3aMMOJCUCTBHUS MEXKIY HUMH.
Wi mpocTo MOCpEAHUKOM MEXKIY CAHKAMU U YETOBEKOM.

Bor Ttenepp, Korga Mbl IPOSICHWIA HEKOTOPBIE OCHOBHBIE
TEPMHUHBI, MOXKHO TIEPEXOJHUTh K pa3paboTke Hamel Teopun. [lep-
BbIM U OCHOBHBIM MOCTYJIATOM Halleil Teopuu, OyIeT MOoJI0KEHHE,
YTO B PUPOJIE CYLIECTBYET TOJIBKO MAMEPUsL.

To ecTb Bce TO, 4TO MOXKHO Iolynars. B mpupoae Bce co-
CTOUT U3 MaTEPHUH, a CIENOBATENBHO, IPUPOJA — 3TO U €CTh MaTe-
pHUsl, IO3TOMY HUYEr0 HEMATEPUAJIBbHOIO, BPOJE KAaKUX-TO BHUPTY-
QJIBHBIX YaCTHUI] MJIM MUPHUUECKUX "ABIPOK", B IPUPOJE HET U OBITH
HE MOXeT. B Heil Takke HEe MOXKET OBITh HHUEro OTPHUIATEIIEHOTO
Ui MHUMOro. OTpuuarenbHble BEIMYUHBI PUAYMAIA TOPTOBIBI
JUIst 0003HAYEHUS J10JIra, a MPUPOIa HUKOMY U HUYETO He JI0JKHA.

Kpome sHepruu, oHUM U3 OCHOBHBIX (pyHIaMEHTAIbHBIX
CBOMCTB, NPHUCYIIUX MAaTEPHUH, SBISIETCS 3ITeKMPUUECKUIl 3a-
PA0. DKCIEPUMEHTAIBHO 1aBHBIM-JABHO YCTAHOBJIEHO U 3TO JIETKO
MPOBEPUTH 0€3 KaKON-IMO0 CI0KHOM anmaparypsl, 4TO dJIEKTPUIe-
CKHUI 3apsi]] OBIBAET IBYX MPOTHUBOIIOJIOKHBIX TUIIOB HIIH, KaK TOBO-
PAT y4€HBIE ABYX 3HAKOB - MIOJIOKUTEIIBHBIA U OTPULIATEIIbHBIN.

Mpumeuanune! Imu mepmunvl enocam 6 pusuxky onpeoenén-
HYI0 nymaHuuy u 0ovl10 0bl 20paA300 102uiHee HA36aMb 3apa0bl, HANPU-
Mmep, kpacuvim u cunum. Ilomomy umo, Kak ckazano eviuie, OMpuya-
meJibHble 6e/1UHUHDbL — MO ampuéym Mmamemamuru. A 6 mamemamuke,
6 omJjiuuuu om npupodbt, npu CJi02CeHuUU noJl102ICUmesibHblX U ompuuya-
menvHbIX 6eudut, noayyaemcsa uyns. To ecm — nuyezo, nycmoe me-
cmo. A ¢ npupooe nem nycmombul.
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DNEeKTpUYECKU 3apsi[l MPOSIBISETCS B BUIE IAeKmpuye-
CK020 noasA. DKCIIEPUMEHTAJIBHO TAK )K€ YCTAHOBJIEHO U 3TO TOXKE
JIETKO MPOBEPUTH, YTO T€JIa UMEIOLNE OJNHAKOBBIE JIEKTPUUECKUE
3apsAJbl, OTTAIKUBAOTCS, & UMEIOIINE Pa3HbIE 3apsabl, TPUTATHBA-
1orcst. To ecTh Tena, B 3aBUCMMOCTH OT TUIIOB MJIM 3HAKOB 3apsi/I0B,
B3aMMOJICHCTBYIOT 110 PA3HOMY.

I1o aHanmoruu ¢ NpoO3pavHOCTHIO, KaK CBOMCTBOM IIPOITYCKATh
CBET, MbI C MOJHBIM [IPABOM MOKEM OMPENEIUTh 3apa0d, KaKk CBOU-
CTBO WJIM CIOCOOHOCTh MaTepHwH B3ammojelcTBoBaTh. CremoBa-
TEJIbHO NpuUmsaAdceHue U OMmaiKkuganue — 310 U eCTb 63aumooeil-
cmeus.

A BOT CWJIbHBIE 3TH B3aHUMOJCHCTBHS WM cialble, 3aBUCUT
TOJIEKO OT PACCTOSIHUS MEXKIY B3aUMOACHCTBYIOIIUMU OOBEKTaAMH.
W HenoHATHO 3TO, O BUANMOMY, TOJIBKO TEOPETHKAM.

A Tak Kak MaTepualibHbIE Tea, UMEIOLINE 3apsiibl, B3aUMO-
JEUCTBYIOT Ha HEKOTOPOM PACCTOSIHUH, CJIEOBATENBHO 3apsl — 3TO
ceolicmea mamepuu 63aumooelicmeosams Ha paccmoanuu. Ma-
TE€pUAIbHBIE TEJIA BCEr/1a B3aUMOJICHCTBYIOT HAa PACCTOSIHUH, YEpe3
MIOCPEJIHHUKA, KOTOPBIM SIBISIETCS nose 3apada. V1 Tak kak noie, 310
BCETO JIMIIb OCPEIHUK, TO IIPU B3aUMOJACHCTBUAX OHO HE U3MEHSI-
eTcsl.

Kornma mbl nmpubnukaem Apyr K Apyry ABa MaTepHATbHBIX
TeJa, UMEIOIUE OJIMHAKOBBIE 3apsiabl, OHU OTTaJIKuBatoTCs. HyxHO
UMETh B BUIY, UTO OTTAJIKUBAIOTCS HE 3aps/ibl, a Tejaa. DTO MPOUC-
XOJIUT TIOTOMY, YTO NOJIA OOUHAKOBHIX 3APA00E HENPOHUUAEMbL
JIpYT JUIsl Apyra ¥ TIpU CONMMDKEHUH OHHM YIPyTo nedopMupyroTcs,
YeM U 00YCIIaBIMBAIOTCS CUJIbI OTTAJTKUBAHUSA.

Korna mbl npubnuxaem Apyr K Apyry MaTepualbHbIE Tena,
MMEIOIINE TPOTUBOIOJIOKHBIE 3apsabl, OHU NPUTATHBAOTCS. OnATh
K€ IPUTATUBAIOTCS HE 3apsiibl WM MOJIs, a Tena.
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DTO NPOUCXOUT IOTOMY, UTO HO/IA PAZHBIX 3APA00E CHIpe-
mamea caumpca opye ¢ opyzom. 1Ipu 3ToOM y HUX TOXE MPOSIBIIS-
IOTCS CBOWCTBA YHNPYTOCTH, HO COBEPIICHHO IMPOTHUBOIOJIOKHOTO
JEHCTBUsI. DTO CBOMCTBO yIPYTroCTH KaK Obl BHIBEPHYTO HAU3HAHKY.
Ecnu npyxuHa 1ipu OOJBIIEM PACTSDKEHUH COTPOTHUBIISICTCS CHIIb-
HEE, TO CUJIbI MPUTSHKCHUS TIPY YBEIMUEHUU PACCTOSHUS HA000POT
ocnabeBaroT.

Ecnu nBa Tena ¢ mpoTHUBOMOIOKHBIMU 3apsiIaMU MPUTSTHBA-
IOTCS 10 CONPUKOCHOBEHMSI, TO OHU OKa3bIBAIOTCA OKPYKEHHBIMHU
JBYMsI IPOHUKIIUMU APYT B Ipyra U CIUBIIUMUCS BMECTE IEKTPHU-
YECKUMHU MOJIIMU. B uTore 3To mpuBOAUT K TOMY, UTO 3aps/bl, KaK
CBOICTBa MaTepuu OOBEAMHSIOTCS, UX Oelcmeusa 4aCcTUYHO B3a-
UMHO KOMIEHCHUPYIOT APYT Apyra U cOMM3UBIIKECS Tela, B 00IeM
U 1IeJIOM, OKa3bIBAIOTCS 2JIEKMPUYECKU HellMPATbHbIMU.

Cnedyem umems 6 6udy, Y4mo KOMHEHCUPYIOMCA MOIbKO
oeiicmeus 3apa006, camu xHee 3apAosl, AGNAUUECA HEOMDbEMILe-
MbIM CBOTICHIEOM MAMEPUU, HUKYOA He UCHe3alom.

Bot 3TH, cnuBmInecs BMecTe, 3JeKTPUUECKUE OISl TPOTHUBO-
MOJIO’KHBIX 3aps/IoB U 00pa3yioT ZpasumauuoHHoe nojae Matepu-
aIbHOTO O0BEKTA.

N ecnu mMbl nonpoOyeM NpuOIU3UTh JBA TaKUX AIEKTpUYE-
CKU HellmpanbHblX MaTEPUAIIbHBIX TEJa APYT K IPYry, TO 3IEKTPH-
YeCcKHe TOJIsL, OKPYXKAIoIue X, OyIyT CTPEMUTHCS YK€ B3aHMMHO
MOMAPHO CIUTHCS IPYr C APYIOM, UYTO NMPUBEAET K MPUTATUBAHHUIO
3THUX TeJ IPYT K APYyry. A clieoBaTeNbHO Teja, 00Ja1atolue epa-
6UMAYUOHHBIMU noAAMU OYLyT 6cez0a TIPUTITUBATBCS IPYr K
apyry. M 9To 3Ha4MT, 4YTO HUKAKOH AHTUTPABUTALUN B IPUPOJE CY-
IIECTBOBATb HE MOXKET, IOTOMY YTO OTTAJIKMBATBHCSI MOT'YT TOJIBKO
TeNa, UMEIOUINE OJAMHAKOBBIC DJIEKTPUYECKHE 3apsibl. 3a IIPUMeE-
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paMH JJaJIeKO XOAUTh HE HaJlo, JII0ObIe TeNa, HaxosiIIuecs Ha Iia-
HETE, MPUTITUBAIOTCA K HEW ¢ ONpeAeIEHHON CUITON, 3aBUCAILIEH OT
paccTosHuA 10 €€ MOBEPXHOCTH.

JIxo0BIe TeIa BO BCEJIIEHHOM, 3B€31b], INIAHETHI, ATOMBI, 00JI1a-
JAI0T CBOMMU TPaBUTALMOHHBIMH MOJIIMH, KOTOPBIE XOTSI U UMEIOT
OCCKOHEUHBIN paguyc NEHCTBUSA, HO OYEHb CHIBLHO OCIabeBarOT C
paccTostHuEeM 1o 00paTHO KyOMUYeCKoi 3aBUCUMOCTH. M B cuity cBoO-
ero 0ECKOHEYHOT0 paanyca JeHCTBUS, 3TU TOJIS SIBISIOTCS 8€30ecy-
uieil ynpy2oii cpeooii, B KOTOPOU pacrpoCTPaHAIOTCA IPABUTAIIMOH-
HBIE BOJIHBL. DTO TOBOPHUT O TOM, YTO HUKAKOT0 3(pupa, (HrU3nuecKoro
BAaKyyMa, CKa304HOI'O MMPOCTPAHCTBA-BPEMEHH WJIM KaKOTO-TO TPH-
JIEBATOrO LIAPCTBA B IIPUPOJIE HE CYILIECTBYET.

N xak Mbl YCTaHOBUJIM BBIILIE, TPABUTALIMOHHOE TOJIE, KaK
nojie 00pa30BaHHOE SJEKTPHUUECKUMH IOJSIMH, TaK e 00JamaeT
VIIPYTOCTHIO U MOATOMY JTFO00E TENO, JBUTASICh B TPABUTALIMOHHOM
noJie, OyJeT Co3/1aBaTh B HEM YIPYTYIO BOJIHY CXKaTHsI, CKOPOCTh KO-
TOpPOW MOCTOSIHHA, MOTOMY UYTO ONPEAENSETCS TOJbKO YINPYTUMHU
CBOMCTBAMHM JJICKTPHUYECKHUX TIOJIEH, 00pa3yloIMX 3TO T'paBUTAIH-
oHHOeE moJie. JlimHa 3TON BOJHBI OyJET ONpEeAeNsAThCS Pa3HOCTHIO
CKOPOCTEH caMOl YaCTHUIIbI M BO30YKIAEMO €10 BOJHBI.

E€ M0>kHO onucaTp ClenyOIM BbIpaXKEHUEM:

A=(Vs-Vu)lt,

rae Vu— CKOpOCTb YaCTHIIbI,

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

Kak n3BecTHO, CKOPOCTH BOJIHBI B IPABUTALMOHHOM I10JI€ CO-
crapiisieT 300 000 KHIIOMETPOB B CEKYHY. DTO TO, YTO YUEHBIE OIIIH-
0O0YHO Ha3bIBAIOT CKOPOCTBHIO CBETA U KOTOpAs SIBJISIETCS MOCTOSH-
HOH. CKOPOCTh pacpOCTpaHEHUs BOJIHBI B TPAaBUTALIMOHHOM I10JIE,
BEJIMYMHA JICUCTBUTENBHO TMOYTH MOCTOSIHHAsT M ONpeaessercs
TOJIBKO €TI0 CBOKMCTBaMHU.
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A Tak Kak MaTepualibHbIE Tela MOTYT B3aUMOJCHCTBYIOT
TOJBKO C MOMOIIBIO MOJIEH, TO CKOPOCTh BOJIHBI - 3TO U €CTh CKO-
pOCTb B3aMMOJAECHCTBHUSI.

Cama e 4acTulla MOKET JBUTAaThCSl B TPABUTAIMOHHOM T10JIE
C KaKOW yroJIHO CKOPOCTbhIO, XOTh MUJIJITMOH KMJIOMETPOB B CEKYH]TY.

JlBurasice B cnenuuieckon cpene, KOTOPYIO MPEICTaBIISIET
co00i1 TpaBUTAIMOHHOE TT0JIe, 00Pa30BAHHOE JIEKTPUUESCKUMHU T10-
JISIMU TIPOTUBOTIONOXKHBIX 3HAKOB, YaCcTUIIA BO30YKIAeT B HUX CHH-
XPOHHBIE IPOTHBO(DA3HBIE BOJIHBI C)KaTUA. TO €CTh, €ClIM B KaKOK-
TO TOYKE MOJOKUTEIBHOTO JIEKTPUUECKOTO MOJIA Yy BOJHBI CKATHE
(rop0), TO B TOM K€ TOYKE OTPUIIATECIHLHOTO IOJIsI, UMEIOIIIETO TPO-
THUBOIIOJIOXKHBIE CBOMCTBA, OYJIET pa3pekeHue (BIIaNHA).

Jpyrumu cioBaMu, BOJIHBI B 2PAGUMAUUOHHOM RoJle — 3TO
nonepeunsle BOJIHBI HA TPAHULIE IBYX Cpell (3JEKTPUUYECKUX MOJIEeH)
C PA3IMYAIOIIMMUCS TPOTUBOIIOJIOKHBIMU CBOMCTBAMH.

DTO U €CTh T€ CaMbl€ 2PAGUMAUUOHHbIE BOJIHbI, KOTOPBIE B
¢dusnke OmUOOYHO HA3BIBAIOTCA ITeKmpomMazHumuovimu. Jla un
OOBIYHBIC 3BYKOBBIC BOJHBI M BOJIHBI Ha IIOBEPXHOCTH BOJIBI TaK JKE
HMMEIOT TPaBUTAIMOHHYIO IPUPOTY.

Ilpumeuanue! Bakyym, mak sce Kak u ygpup, no npedcmasieHuio
duzuxos, cpeda 00nopoonasn, a 603HUKHOBEHUE NONEPEUHBIX 60JIH 6 00-
HopooHoul cpede neso3modxcno. Ho ¢ zpasumayuonnom none, oopazo-
6AHHOM 6/10XHCEHHbIMU 0py2 6 dpyza INEKMPUUECKUMU NOSIAMU, CDARUUA
MedHcoy Humu cywiecmeyem, RPAKMUYECKU, 6 1000 mouKe IMOo20
no.JiA.

J11s1 TOTO, YTOOBI TPUITH K BEIBOLY 00 JICKTPUYECKON TPUPOIE
rpaBUTAIUU, JOCTATOYHO 3JIEMEHTAPHOTO CPAaBHEHUSI OCHOBHBIX
dbopmyn 3akona Kynona u 3akoHa "BcemupHOro" taroreHusi Hero-
ToHA. Tak Kak 3TU 3aKOHBI MPAKTUYECKH OMUCHIBAIOT OJHO U TO K€
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B3aMMOJICICTBHE, TO MOJIYYaeTCsl, YTO 3TO OJUH M TOT K€ 3aKOH,
"OTKpBITHINA" HEOAHOKPATHO.
Bbonee Toro, 3aKoH 3TOT, MO-BUIMMOMY, BBIBEJICH YHCTO I'€0-

METPUYECKH, TaK KaK B OOIIEM BHJIC

OH OIIMCBIBACT 3aBUCHUMOCTH HJ10-
wiadu cedeHust Mr00ro TEIECHOTO
yIila, OT PacCTOSHUS CEKYILEH ILIOC-
KOCTHU OO €TO BCPUIMHBI.

A Tak Kak MaTepHaJIbHbBIE Tela
00sagaroT 00BEMOM, TO YBEITHUCHUE
Puc.2 €ro paaudyca B 2 pasza, IPUBOJUT K
YBEIUYCHUIO O00BEMA 3TOTO Tella U

COOTBETCTBEHHO, KOJIMUECTBA €T0 BEILLIECTBA, B 8 pas.

A, cTieioBaTeNbHO, U €T0 CUJIbI MPUTSHKEHHSI TAK K€ YBETTUH-
BalOTCA B 8§ pa3 WM MPOMOPIHOHAIBHO KyOy paamyca, a He KBa-
paty, kak ommbouHo cuutaiu HetotoH u Kynos.

PacripeneneHrie MOTEHIIMATIOB TPABUTAIMOHHOTO TOJIS JIFO-
00ro MaTepuaIbHOTO OOBEKTA — IUIAHETHI WK 3BE3/1bl rpaduueCKu
MIPEICTABICHO PUCYHKOM (pHc.2). 'paBUTAlIMOHHBIEC CHUJIBI TIPUTSI-
JKEHUSI YBEJIIMYMBAIOTCS TMPOMOPIHOHAIBHO KpOy PACCTOSHUS OT
LEHTpa MJIAaHEThI U IOCTUral0T MaKCHMaJIbHOTO 3HaUEHUs Ha e€ 1o-
BEPXHOCTH. JTa 3aBUCUMOCTh OIHCHIBACTCS BBIPAKEHUEM:

Fm=kR3, 20¢

k — ycnosnwiii koagppuyuenm nponopyuonanvrocmu,
HeoOX00UMbLU 0151 CO2NACOBAHUSA PA3TUYHBIX eOUHUY USMEPEHUs], OC-
HOBAHHBIX HA CIYYAUHBIX 8ETUYUHAX.

R — paouyc macomerowezco mena (36e30v1, nianemat).

COOTBETCTBEHHO, 110 Mepe YAaJIeHUsI OT TOBEPXHOCTU Mare-
pHANBHOTO TeNa, CUJIa €r0 IPaBUTALMOHHOTO MPUTSHKEHUS YMEHb-
[Ia€TCS TI0 TOMY K€ 3aKOHY M ATa 3aBHCHUMOCThH OMHUCHIBACTCS Clie-
TYIOIIAM BBIPaKECHUEM:
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F=Fuw/(r-R)?

Ilpumevanue! Umenno uz-3a Kyouueckoi zasucumocmu Kasen-
ouwi He cmoz odHapycume cunvl npumsadxcenus 150-mu kunozpammo-
8bIX 00J1I6AHOK U UCNOIBb306a4 (hopmyny Kynona 0 anekmpuieckux 3a-
PpA006. H umenno noamomy amepukanybl He cmMoiu nPespamums C0ii
"NEAR'' ¢ uckyccmeennwlit cnymnuk acmepouoa 3poc. Tax sice, kak e
npowién smom "'ghoxyc'’ ¢ anouckum 3onoom "XAABYC' na acmepo-
uoe Umokasa.)

A Tak Kak CHJIbl IPUTSKEHUS, IEUCTBYIOIINE B LICHTPE MaTe-
pHaTBEHOTO 00BEKTA, B3AUMHO MPOTHUBOIIOIOKHBI U YPAaBHOBEILICHBI,
TO CHJIa TPAaBUTALIUH, a CJIEIOBATEIbHO U JIaBJICHUE B HEM IPAKTHU-
YEeCKH PaBHbI HYIIIO.

[TosTomy mo0ast yacTuIa, OKa3aBIIAsCS B CAMOM LIEHTPE 00b-
eKkTa Oy/eT HaXOJUTCSI B HEBECOMOCTH U MTPU HE3HAYUTEIILHOM CMe-
HIeHUH €€ B KaKylo-IMOO CTOPOHY, PaBHOBECUE CUJI HAPYLIUTCS U
YacTHIIA IEPEMECTUTCS B Ty CTOPOHY, IJIe IIOBEPXHOCTH OJIMKeE.

Yto B uTore mpuBeAET K TOMY, YTO B LIECHTPE MaTepUaIbLHOTO
Tesa o0paszyercs mycrota. Bot mosromy sito0bie KOCMHYECKHE 00b-
€KTBhl, aTOMBI U 3JIEMEHTapHbIE YaCTHUIIbI, 3TO HycCmomensle 00pa3zo-
6aHus.

OTa MyCTOTENOCTb, Kak '"TpaBUTAllMOHHAs CKopJymna"
npuIaeT aToMaM M 4YacTHIaM, a TaK XK€ 3Be3[JaM U IUIaHeTam
BBICOKYIO NPOYHOCTh M CTaOMJIBHOCTh. 3eMJis, HAapUMEp — 3TO
MYCTOTENBIN Iap € TOJUIUHON CKOPIYIBI IPUMEPHO, OKOJIO 2 ThICSY
KHJIOMETPOB, C BHYTPEHHEW arMmocepodl MpPUMEPHO TaKOW ke
TOJIIIMHBI U BAKYyMOM B CaMOM IIeHTpe (puc.25).

I'paBuTaninoHHoe mojue, 0Opa3oBaHHOE OJWHAKOBBIMH 3JIEK-
TPUYECKUMH TIOJISIMU Pa3HBIX 3HAKOB, TEOPETUUECKHU, YEHMPATIbHO
CUMMEMPUYHO W €r0 BeUYMHA 3aBUCHT TOJBKO OT (PU3UYECKUX
pa3MepoB 3TOr0 MaTepHAIBLHOTO Tea.

Jly1s TOoro 4yToOBI ABUTATHCS Jajbllle HAM HEOOXOAMMO Ha He-
KOTOpOE€ BpeMsi BEPHYThCS K CTpoeHHIo aroma. Kak Obuio ckazaHo
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BBIIIIC TIJIaHETapHAast Mozesb Pe3epdopaa u kBanToBast Mozelb bopa,
MO0 CYTH TPEICTaBISIONIMNE COOOM JIEMEHTapHbIE BEUHBIC JBUTA-
TEJIH, IJIs Halllel TEOPUU COBEPIICHHO HEMTPUEMIIEMBI.

A BOT aroMsl 1o Moxenn TomMcoHa, HanOoOJIee MOJIHO OTBE-
YaloT PeaJbHOCTH, TaK KaK OHHM COCTOSIT U3 OJUHAKOBOI'O KOJIMYe-
CTBa BHGMGHTapHBIX qacTun C HpOTI/IBOHOHO)KHBIM 3ap;1;[0M, CIIC-
MeHTI/IpOBaHHbIX MOIIIHBIMU CUJIaMH B3aNUMHOT' O HpI/ITH)KeHI/IH.

I/IMGHHO HOE)TOMy aATOMBI OYCHb CTa6I/IJ'H>HBI, HO HpI/I 3TOM CBO-

PO UMM TPaBUTAIIMOHHBIMHU TOJISIMA
4 Gl OHM MOTYT 3aXBaThIBaTh pa3iny-
HbIE CBOOO/IHBIC AJIEMEHTApHBIC U

cyOdlieMeHTapHble YacTHIbl U

YAEpKUBATh MX Ha CBOEH IO-
BEPXHOCTH, TaK K€ KaK IUIAHEeThI
YAEPKUBAIOT HA CBOEU MOBEPX-
HOCTH pa3JIMYHbIE TMPEAMETHl U
atmoctepy (puc.3).

Puc.3 Pucynok A wmtroctpupyer
MEXaHHU3M MPO3PAUYHOCTH WM MPOMYCKaHHs KaKOTO-IM00 H3Iyde-
HUs. CBONCTBOM MPO3PAYHOCTH OOBIYHO 00Ia/Iat0T BEIIECTBA C JI0-
BOJILHO OOJIBIIION aCUMMETPHEH T'paBUTAIMOHHBIX IOJEH aTOMOB

WIN MOJIEKYII, yepXKHUBaroIne Ha ce0e 00JIbIIoe KOTMYECTBO JJIEK-
TPOHOB, KOTOPBIE 00ECIIEUNBAIOT MEXaHU3M Nepen3IydeHus. Pucy-
HOK B OGBHCH}IGT MCXAaHU3M OTKJIOHCHHA TPACKTOPHUU YaCTHUIIbI,
npoJjeramieid ckBo3b Goibry B 3kcnepumente Pesepdopna. Me-
TaJJIbl, UMEIOIINE HEOOIbIIYI0 aCHMMETPUIO TPABUTALIMOHHBIX T10-
Jieil aTOMOB, KaK MPaBUJIO HE MPO3PayuHbl, TaK KaK MOIVIOMIAIOT HIIN
OTpakaroT OoMOapAupyromue uX YacTuilbl. OTpakeHHE MPOUCXO-
TUT B pe3yjibTaTe BO3HUKHOBEHMSI OTPA)KEHHOW I'paBUTALMOHHON
BOJIHBI TP OTCYTCTBUH HA MOBCPXHOCTU ATOMA IMPUITUIIIIHUX K HEMY
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YaCTHIl, KOTOpas BBITAJKUBACT OOPATHO YaCTHILy, KOTOpas 3Ty
BOJIHY U CO3/1aJ1a.

VYV aroma, ynepXuBaloIIer0o Ha cede YacCTHIhl MPEeUMYyIIe-
CTBEHHO KaKOT'0-THOO OJTHOTO 3apsijia, TPaBUTAIMOHHOE TI0JIe, OKPY-
JKaroliee ero, y:ke OyJeT He COBCEM CUMMETPHYHBIM.

OHO OyJeT COCTOATH W3 ANEKTPUUYECKUX TOJICH, HECKOIBKO
pa3IMYarouXcs M0 BENUYUHE U PaAUyCy ACHUCTBUS, UTO MPUBEIAET
K HEKOTOPOMY OCIIaOJICHUIO TIPUTSHKEHUS aTOMOB JIPYT K APYTY. DTy
pPa3HOCTh BEJIWYUH DJICKTPUYECKHUX MOJICH, Mbl U HA30BEM acum-
Mmempueil 2pasumayuoOHHO20 noJA.

Ecnu Ha moBepxHOCTH aTOMa Mpeo01aaloT YaCTHUIII C TIOJIO0-
JKUTETBHBIM 3apPSIZIOM, TO ACUMMEmpPUus €ro TPABUTAIMOHHOTO OIS
Oyzer nonoxurenbHoi. Wnm orpunaTensHO, eciau Ha000poT.

JIpyeumu cnoeamu, acummempusn 2pagumayuoHH0O20 NOJIA
amoma, Mo €20 6HeUItHUI U30bIMOYHBLIL IJIEKMPUUECKUIL 3aPA0.

Bce BemecTBa B IpUpoAe COCTOALLIME U3 ATOMOB U MOJIEKYI,
BCEra MMEIOT HeOONbIINe M30BITOUYHBIC SICKTPUUYECKUE 3apsiibl
(acummemputo), 3aBUCSIIEE OT U30BITOYHOTO 3apsiaa CPe/Ibl, KOTO-
PBIMU ONIPEAEISIOTCS UX acpecamuvle COCHMOAHUA U 63AUMOOell-
cmeus opyz ¢ Opy2om.

[pumeuanue! DremenmapHsvle Yacmuybl MAK Hce UMEION ACUM-
Mempuio ZpasumayuoOHHbIX noAel, 00YCN06/1eHHYI0 NPUTURMIUMU K
HUM CYOINEMEHMAPHBIMU YACHUUAMU. ACUMMemPUs ZpasumayuoH-
HbIX RO YACMUY, AMOMO8 U OPYZUX MAMEPUATLHBIX 00bEKM 08, 00)-
C/10671€HA CEOTICMEAMU MaAmepul, KOmopble hopmupyiom chepuyeckyio
MEmPUKYy 6celeHHO.

Hmenno onazooapsa cgpepuueckoii mempuke, mamepus 6ceieH-
HOll He cobpanack 6 00UH OONLUWION KOM, a4 00pazyem rjiemMeHmapHble
Yacmuybl, amomvl, 36306l U NIAHEMDbl, UMeEIOuUe ACUMMEMPUUHbLE
zpasumayuonnsle noas. B eexnuoosoii mempuxke r6onoyun ecenennoi
ObL1a 0b1 HEBO3MOIICHA.
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AcuMMeTpHEeil TpaBUTAIMOHHBIX MOJIEH aTOMOB WUJIA MOJIEKYJT
BEILECTBA OINPEAEIISETCS U BEC ITOTO BEHUIECTBA B IPABUTALMOHHOM
noJie 3eMJIM WK APYTruX KocMudeckux Tei. [IpeoOnananue otTpuma-
TEIbHOW aCUMMETPUU TPaBUTALIMOHHBIX MOJIEH KOCMUYECKUX 00b-
€KTOB M aTOMOB B TOH 00JIACTH BCEJICHHOU, B KOTOPO HAXOIUTCS
HAIIe TaJlaKTUKA, OOBSICHICTCSI HEM3MEHHOCTHIO 3aKOHOB MTPHPOJIBI
JUTSI TIOOBIX MacIITaboB CYIIECTBOBAHUS MaTEPHUH.

Tak Kak B IIeJIOM BO BCEJICHHON HE MOXKET OBITh Pa3HOTO KO-
JIMYECTBA MPOTUBOMOJIOKHBIX 3apsII0B, TO 3TO 3HAYMT, UTO B HEH CY-
HIECTBYIOT Takue e 00JIacTH, COCTOSIIME U3 MaTepUH, UMEIOLIEeH
MOJIOKUTENBHYIO aCHMMETPUIO TPaBUTALMOHHBIX MOJIEH, KOTOPBIE
HUKOTI/1a He OyIyT JOCTYIHBI JUIsl OPTaHOB HAIIIETO 3PEHHUS.

DTO U ecTh Ta caMas TEMHasi MaTepus, KOTOPYIO MbITAIOTCA
HaWTH y4YE€HbIE. | alaKTUKK, 3BE€3/Ibl U IUIAHETHI, COCTOSALIME U3 Ma-
TEPUU C IOJIOKUTEIBHOW aCHUMMETpPUEH I'PAaBUTALIMOHHBIX I10JIEH
aTOMOB, Mbl HUKOTJ]a HE CMOYKEM YBHJIETh, [IOTOMY YTO YaCTHULBHI C
MTOJIOKUTENBHBIM 3apsAI0M, U3Jy4aeMble 3BE3JaMU COCTOSILIUMHU U3
TEMHOW MAaTE€pUH, YMEHBIIAIOT U Ja)XK€ UHBEPTUPYIOT Pa3HOCTH I10-
TEHI[MAJIOB B MOJIEKYJIaX POIOIKHA, KOTOPHIM MbI O0sI3aHBI 3pe-
HUEM.

VYBUAETh UX MOYKHO JIMIIb Ha (POHE YE€TO-TO CBETIIOTO. ITO, TIO
CYTH, CaMbIil HACTOSIINN MapayuIeIbHBIN MUD, C Pa3yMHBIMH 00UTa-
TEJISIMH KOTOPOT'O MbI HUKOT[a HE CMOKEM BCTPETUTCS M OOIATHCS
HETIOCPEICTBEHHO.

Jlaxxe HeOObIION KYCOK BEIIECTBA, COCTOSAIINHI U3 MaTEpUU C
MOJIOKUTETFHOW acCUMMETpHEH, OyZeT BEeCUTh Ha 3eMJIe HECKOJIBKO
TOHH, TaK K€ KaK 1 BEIIECTBO HAIIEr0, CBETIIONO MUpPa pa UX IJIaHe-
Tax. [IoaTOMy HM O KaKuX B3aMMHBIX ITOCEIICHUSAX HE MPUXOAUTCS
JIaXKe U MeYTaTh.

EanHCTBEHHBIM IpeICTaBUTENIEM TEMHOM MaTepUH B HAIllEM
MUpE SBJSETCS MPOTOH. JTO TaKas ke YaCTUIIA, KaK U AJIEKTPOH, HO
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oOnanaromiasi TMOJOXKUTEIBHON acHMMMETpHE TIpaBUTAIMOHHOTO
nosist. I MMEHHO u3-3a MOJ0KUTEIbHON ACUMMETPHUH I'PaBUTALMOH-
HOTO 1oJis, MpoTOoH BecuT B 1800 pa3 Tspkenee 3JIeKTpoHa.

Kcraru, 3arajka TYHTyCCKOTO METEOPUTA MOXKET OBITh 00BsIC-
HEHA TEM, YTO METEOPUT COCTOSI U3 3TOM CaMO TEMHOU MaTEpHUH C
MIOJIOXKUTEIBHOM aCUMMETPHUEN T'PAaBUTALIMOHHBIX II0JIEH aTOMOB.
HeGonpmol Kycok TeMHONH MaTepHH Bpe3ajics B 3eMIII0, TIOBAJIHB
YIApHOM BOJIHOU Ta&KHBIEC 1€PEBbSL.

Pacceimarecs OH He MOI Tak Kak, 00jagasl IOJIOKUTEIbHOMN
acuMMeTpuelr, Hao00poT Bcocad B ceOS 4acTh BBIICTSIOMUXCS B
BO3AYIIHOW yIapHOW BOJIHE, JICKTPOHOB. A 3HAUYHUT UCKATh HY>XHO
HEOOJIBIITYIO "IBIPKY" B 3€MHOM KOpE.

J1st 3TOro HYKHO HCIIOJBb30BaTh TPaBUMETPHI, TaK KaK B
TOYKE MaJCHHUs] METEOPUTA CUJIbl TPABUTALMOHHOTO MPUTSHKEHUS
JOJIKHBI OBITh HECKOJILKO YBEITUYCHEI.

OObmenne ¢ oOUTATENSIMU 3TOTO TEMHOIO MHpa BO3MOXHO
TOJIBKO TIOCPEACTBOM PaJUOCBSI3U, IOTOMY UTO YaCTHUIIbI U3ITY4EH-
HbIE€ 3BE371aMU C MOJIOKUTEIBHON aCUMMETpUEN IPaBUTAIMOHHOTO
IOJISI, COMPOBOXK/IAIOTCS AHAJIOTUYHBIMU T'PABUTALIMOHHBIMU (3M.)
BOJIHAMU, YTO U YACTUILIBI C OTPULATEIBbHON aCUMMETPHEN.

VYBugeTe 3Be37bl, COCTOAIIME U3 TEMHOW MAaTEPUU MOMKHO
JUIIb B PaguOIMANa30He, €CITU MPHUBECTH TPABUTAIMOHHBINA (OH
BCEJICHHOM WJIM TaK Ha3bIBAEMOE PEIMKTOBOE U3JIyYEHUE K CEPOMY
1BeTy. Torna 3Be3/1bl COCTOAIME U3 CBETION MaTepuu (MaTepUH C
OTPUIATENILHON acuMMeTpueii) OyAyT BUIHBI Kak Oelble MsTHA, a
COCTOSIINAE U3 TEMHOM — KaK YEpPHBIE.

C 3T0#1 TOUKH 3pEHHUS, TaK Ha3bIBAEMbIE MYJIbCAPBI — 3TO IBOM-
HbIE 3BE€3/1bl, BPAILAIOIIMECS BOKPYT APYT Apyra M OHa U3 KOTOPBIX
HMMEET MOJIOKUTENBHYIO, a Ipyras — OTPULIATEIbHYI0 aCUMMETPHIO
rpaBUTAMOHHBIX Tojied. [lpuuem Hama miaHera AOMKHA HaXo-
JUTCS B INIOCKOCTH BpAILEHUs ITUX 3BE3/.
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1) Amomor meépovix eeuyecme umerom oueHv HeOOILULYIO
acumMmempuro 2pasumayuoHHbIX noaei (U30bIMoyHblL 3aps0
OYeHb Mal), NOIMOMY OHU Rnpumaueaomcsa opyz K opyzy
HACMONbKO CUNbHO, YMO 01 MO20 Ymo 0bl UX COBUHYMb OMHO-
cumenvbHo Opyz Opyza uiu Omopeamy, HyIHCHO RPUIOHCUMDb 3HA-
yumenvHbvle YCUIUAL.

W yem MeHblIE aCHMMETPHS TPABUTALIMOHHBIX M10JIEH aTOMOB
BellecTBa, TeM OHO TBEpxke. Camas BbICOKas TBEPAOCTb U IPOY-
HOCTb MOYKET OBITh TOJIBKO IPU HYJIEBOW aCUMMETpPUU WM abco-

fTare

—wosumenacs | JEIOTHOW CHUMMETPUHU T'PaBUTALMOH-

rapda

dlare
G E T HOS —
nrpmda

HBIX I10JIeii aTOMOB BEIECTBA, KOTO-
7 S /X pas B cuiy c(hepudecKord METPUKH
. . ) | . | oo | BCETIEHHOM, IPAKTHYECKHU TAK K€ He-

' - BO3MOKHA, KaK HEBO3MOXKHO CyIIle-

Amau Amon

i e CTBOBaHHE aOCONIOTHOIO HYNS B
Puc.4

CTaHIApPTHOU MOJIEIIH.

DT0 OOBSACHSAETCS TEM, YTO HEBO3MOXKHO YIIOKUTH OJJUHAKO-
BOE KOJMYECTBO c(hepuuecKuX 4acTUll, UMEIOIIUX MPOTUBOMOJIOXK-
HBIE 3apsijibl, B chepuueckuil 00beM aToMa. Tak WM MHaYe UX KO-
JMYecTBO OyleT HECKOJbKO pasznuuarbea. M nokazaTenbcTBOM
3TOrO SIBJISIETCS TOT (PAKT, YTO OTHOUIEHHE AJUHBI OKPY>KHOCTH K
nuaMmeTpy — 0eckoneuHast 1po6s. To ects uncno Iu.

TBEpbIe Tea TOYTH HEC)KMMAEMBI, TAK KaK U3-32 HEOOJBIION
ACMMMETPHUHU 3a30pbl MEXIY aroMaMu MUHUMalbHbL. Hekotopoe
C)KaThe BEIIeCTBA BO3MOXKHO H3-32 JTHUX HEOOJIBIIHUX 3a30pOB
MEXIYy aTOMaMH, a TAKXKe M3-3a COAEPHAIIMXCS B HEM aTOMOB Ta-
30B, UMCIOIINX 3HAYUTEIIbHYIO0 acummeTpuio (puc.4). Paznom TBEp-
JIOTO TeJIa MPOXOIUT MO 00JIACTAM C OOJIBIIUM COJEP’)KaHUEM pac-
TBOPEHHBIX B HEM Pa3JIMYHBIX NPUMECEH M MOBEPXHOCTh pazjiomMa
13-32 OOJBIIMX CHJI TPUTSHKEHUS MTHOBEHHO OOJICTUISIETCS MOJICKY-
namu Bo3ayxa. M ecnu ciioXuTh pa3ioMaHHbIE YACTH BMECTE, TO U3-
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3a MPOCIIONKM MOJIEKYJ BO3ayXa LEJOro Kycka IMOJIyUYUTh YXKe He
yacTesl.

[TpunoxuB oueHb OOJBIIOE TaBJICHHE K KyCKaM MOKHO BbIa-
BUTH OOJIBIIMHCTBO MOJIEKYJI BO3JlyXa U3 pa3joMa U KyCKH, HEMo-
CPEICTBEHHO CONMPHUKOCHYBIIKMCH, COEAUHATCA. JTO, TaK Ha3bIBae-
Masi, CBapKa JaBIIEHUEM, KOTOpasi CHJIBHO 00JIEr4aeTcsi B BaKyyMe.
HNmenHo u3-3a TOro, 4TO B BAKyyM€ CBAPWIIMCH IIAPHUPHI JIFOKA KOC-
MUYECKOT0 KOpabJsi, MPU BBIXOJE B OTKPBITHI KOCMOC 4yTh OBLIO
He Morud KocMoHaBT JIeoHOB.

2) Amombl HcuoOKocmeii umerom HecKo1bKo OONbULYI0 ACUM-
Mempuio, 4em amomvl meépovix mes, U PAcnoiazaromcsa ¢ He-
CKONIbKO 00bUUMU 3a30pamu, HOIMOMY UMEIOM 803MONHCHOCHLD
J1€2KO CKOJIb3UMb OMHOCUMENbHO OpYy2 Opy2a.

D70 TETKOCTHIO CKOJIBKEHUS 00YCIIaBIMBAETCsl CBOMCTBO Te-
KYYECTH KHUIKOCTEH U OTCYTCTBUE B HUX TpeHUs. B cuiy Toro, uto
3a30pbl MEXKAY aTOMaMH TOXE JOCTATOYHO MaJbl, )KHIKOCTH TOXKE
MpaKTUYECKH HeC)KMMaeMbl. He3HauuTenbHOE CKaThe >KUAKOCTEH
TaK e BO3MOKHO JIMIIb U3-3a PACTBOPEHHBIX B HEH MOJIEKYJI ra30B.

AcuMMeTpusl TPaBUTALIMOHHBIX MOJIEH aTOMOB Pa3IMYHbIX
KUJKOCTEH TaK K€ MOXET OYeHb CHJIbHO pas3nnyarhbcs. BermecTBa
CO CPaBHHUTEIIBHO HEOOJIBIIION PA3HOCTHI0O ACUMMETPHIA JIETKO BCTY-
NaroT B "XUMHUYECKUE" PEAKIUU JPYT C IPYIOM M JETKO CMEILIMBa-
I0TCS, @ ¢ OOJBIION Pa3HOCTHIO, HAOOOPOT PACCIIANBAIOTCS.

Pa3HocTh moTeHlMalioB, BO3HMKAIONIAsA B PE3yJbTaTe KOH-
TaKTa MEXY KUIKOCTHIO M TBEPABIM TEIIOM, OOYCIOBICHHAS pa3-
HOCTBIO aCUMMETPUN TPaBUTALIMOHHBIX IMOJIEH MX aTOMOB, MO3BO-
JA€T CO3[aBaTh '"XMMHYECKHE" MCTOYHHUKU AJEKTPUYECKOTO TOKA.
[Tpuuém, uem OobIIe pa3HOCTh ACUMMETPH, TeM 6oiiee 3P heKkTHB-
HbI€ UCTOYHUKHU TOKa Mojydatorcs. Tak uTo jao0ble, Tak Ha3bIBae-
MBIE XUMUYECKUE PEAKIIMH UMEIOT (PU3UUYECKHEe MEXaHU3MBI B3au-
MOJEHCTBUU.
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AcUMMeTpHEl TPaBUTALIMOHHBIX MOJIEHN TaK K€ JIIEMEHTApHO
0OBSCHSIETCS PaCTBOPUMOCTH BEIIECTB[IJ1.9].

KunkocTs, uMmeroas ropaszio OONbIIYI0 aCUMMETPHUIO Tpa-
BUTALIMOHHBIX IOJEH aTOMOB, OTAAET 3apsiAbl aToMaM TBEPAOIO
TeJa, yBEJIMYMBAsi UX acCUMMETpuIo. [Ipyu 3TOM CHUIBI IPUTSHKEHUS
MEXIy aTOMaMH TBEPAOIO TeJla YMEHBIIAIOTCS U OHO JIETYE pacia-
JTAeTCsl Ha OTJIeJIbHbIE aTOMBI (pacTBopsieTcs). U ueM BbIle Temre-
paTypa (acUMMETpHUs) KUJIKOCTH, TEM JIETYe pacTBOPSETCS B HEW
TBEPIOE TEIIO.

C razamm Bce MpoUCXOauT HaoOopoT. ['a3wl, MMeromme ro-
pazno OoJbIIyI0 aCUMMETPHUIO I'PAaBUTALMOHHBIX IOJEH aToMOB,
YeM KHUAKOCTH, JIETYE PACTBOPSAIOTCS B XOJIOJHOM BOJE, TaK Kak
aTOMBI Ta30B CaMU OTAAIOT 3aps/ibl aTOMaM BOJIbl, YMEHbINAs pa3-
HOCTbh ACUMMETPH, YTO MPUBOAUT K YBETUUECHHUIO CUJI IPUTSKEHUS
MEXy aTOMaMHU ra3a 1 )KMIKOCTH. M mpy HarpeBaHuM )KUIKOCTH €€
ACUMMETpHsl, KaK U aCHMMETPHs ra3a YMEHbILAETCS U PACTBOPEH-
HBIC T'a3bl HAYMHAIOT OYPHO BBIACIATHCS B aTMOChEpY.

3) Amomol 2az06 umerom 00801bHO 3HAUUMELHYIO ACUM-
Mempuio 2pasumayuOHHbIX noaell (3HauumenbHoull U30bIMOUHbIL
3aps0), 6 pe3yivmame KOmopou mexcoy HUMU npeodaoarom
CUJIbl OMMANKUGAHUA.

OTHU CWJIbl OTTAJIKUBAHUS MEXAY aTOMaMH Ta3a 3acTaBiSIOT
ra3bl OECKOHEYHO pacHupsAThcs. Ho mpu BHEUTHEM JaBJICHUU Ta3bl
JIETKO CKUMAIOTCSI M KOTJ1a MEXK/1y aTOMaMH T'a3a MOYTH HE OCTAETCA
MOJIEBBIX TPOMEKYTKOB, T'a3 MPEBPAILACTCS B HCUOKOCHLb.

"Camockarue" ra3a B CIEACTBUH, SKOOBI, TPABUTAIIMOHHOTO
MPUTSKEHUSI aTOMOB JIPYT K APYTY, SIBISAETCS MOJHEWIIEH YyIIbo,
KOTOPYIO HECYT JIIOJIU ¢ YOOTUMHU OOBIBATEILCKUMHU MPECTABIICHU-
SIMH O TIpUpOJie TpaBuTanuu. [lanenne marepun camoi Ha ceos, KO-
TOpOE TPEACTABIACT COOOH, TaKk HA3bIBAEMBIH T'PABUTALMOHHBIN
KOJUIAIC, IO CYyTH, PABHOCUIILHO TIOHSATHUIO CAMOTO €051 32 BOJIOCHI.
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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-
puei, ciabo TPUTATHBAIOTCS 3eMJIE W TI03TOMY BCTpEYaeTCs
TOJIBKO Ha OYC€Hb 60J'H>H_II/IX BBICO-

. % HACTHEA ] | Tax.

Yem Oonblie acuMMETpuUs

rpaBUTAllMOHHBIX Imojieii aToMoB
rasa, TcM MCHbBIIC I'a3 BECUT B I10JIC

TPARETRLIECHAGE
mewe

TATOTEHUS 3eMIU. ATOMEI U MOJIe-

KYJIbI BOJIOPOJIa, HATPUMED, UMEIOT
OYCHb OOJIBIIYI0 ACHMMETPHIO H
BCTPEUAIOTCS TOJBKO HA OYCHb OOJBIINX BBICOTAX.

Puc. 5

Kak 6puto mokaszaHo Belmie (puc.2), TpaBUTAIIMOHHBIC CHIIBI
TATOTEHUS OYCHb OBICTPO YOBIBAIOT C YBEIUYCHHEM PACCTOSIHUS OT
TATOTEIOUIUX TEJI, IOATOMY CUJIbI IpUTshKeHUs: ConmHIa U 3eMiIu Ha
paccrosinun 150 MUIUIMOHOB KUJIOMETPOB, HACTOIBKO HUYTOXKHBI,
yTO 3eMJIsl, BO BpeMs JABM)KECHHUS, OCTAETCsl Ha opOUTe TOJIBKO Ona-
roJiapsi 60JIHO60OMY 63AUMOOCHCHEUI0 C TPABUTALMOHHBIM I10JIEM
CouHiza.

s Toro 4tro Obl MOHATH MPHUPOAY BOJHOBBIX B3aUMOJECH-
CTBHI, JOCTaTOUHO paccMOoTpeTh "3(dekT", Tak Ha3bIBAEMOrO, 2pa-
6UMAUUOHHO20 TUH3UPOGAHUA (PUC.S).

OH 3akio4aercss B TOM, YTO YacTHULA, MPOJIETAIOasi MUMO
TATOTEIONIETO 00BEKTA, B PE3yJIbTaTe BOJTHOBOTO B3aUMOCHCTBHSI C
€ro IpaBUTALMOHHBIM TOJIEM, U3MEHSET CBOIO TPAEKTOPUIO B CTO-
POHY 3TOro 00BEKTa, CO3/1aBasi ULTIO3UI0 MpUTsHKeHus. [1ogo0HBIM
"s¢hpexTom" 00BsICHACTCA U TUDPAKIINSA YACTUI] HA Y3KUX IIETIAX.

OObsicHsIETCS 3TO TEM, YTO BOJIHA, COMPOBOXKJAIOIIAs 4Ya-
CTHILY, CO CTOPOHBI OOJbIIECH HAMPSHKEHHOCTH TOJISI UCIBITHIBACT
0oJIbIIIee COMPOTUBIICHUE, YEM C TPOTUBOIONIOKHOM, YTO U CO3/IAET

26



Beonroyust MATEPHH

OTKJIOHSIFOLIMH MOMEHT, U3MEHSIOIINN TPACKTOPHUIO YaCTULIBI B CTO-
POHY TATOTEIONIEer0 00bekTa. M ueM BbIllle CKOPOCTh YaCTHUIL U YEM
OJIMKe UX TPAeKTOPUS K TATOTEIOLIEMY Telly, TEM CHJIbHEE OHH OT-
KJIOHSIOTCS (pHc.6). OmHako OobIye yuéHbIE IO CUX MTOP HUKAK HE
MOTYT TIOHSTh, KAKMM 00pa30M CO3/1al0T HHTEP(HEPEHIIMOHHYIO Kap-
TUHKY YaCTHUIbI, IPOJIETAIOIINE CKBO3b Y3KHUE IIEIIH.

WM 1 HEBIOMEK, UTO 4aCTULA, TPOJIETAOLIASA YEPES CEPEAUHY

. b . [IeNTH, HE OTKIIOHSETCS, a YacTHIIA,
MIPOJICTAOINAS PSZOM C KpaeM eI,
B pesynbTaTe 3¢ (deKTa TpaBUTAIM-
OHHOTO JINH3UPOBaHUS, OTKJIOHSETCSI
B CTOPOHY 3TOTO Kpasi.

Muwens
AN PAKLNA YBCTHY Ha WenAX

Puc.6

N nosromy uM Npunuiockh
n300pecTH HEKU XUTPOYMHBIM, HO YOOTMH NMPUHIUI KOPITYCKY-
JSIPHO-BOJIHOBOTO Ayaln3Ma, I10 KOTOPOMY YacTULIA MOXKET MIPEBPa-
IIaThCS, MTO0OHO JHKMHY M3 BOCTOUHON CKa3KH, TO B YaCTHUILY, TO B
BOJIHY.

[To TO¥ mMpuYWHE, YTO YACTHIIBI, UMEIOIINE OOJIBIIYIO CKO-
pocTh M BO30YyXKaaromue Oojiee Ko-
pPOTKHME BOJIHBI B I'PaBUTALMOHHOM
H0JIE IUIAHEThl OTKJIOHSIOTCA CHIIb-

CONMEuNEE Ty IM

Hee, 3aKaTHOE He0O UMEeT KPacHOBa-
TBHIM OTTEHOK (pHC.7).
[TomoOHBIM e 3¢ dexTom Tpa-

Puc.7 BUTAIIMOHHOI'O JIMH3UPOBAHUA 005-

SICHSACTCS TPUTSHKCHHE Napajlieiib-

HBIX TOKOB, IPUTSDKCHUE CYJIOB Ha MapalIeIbHBIX Kypcax, a TaKkkKe

YMCHBIIICHHE JaBJICHHS JKHIKOCTH WM ra3a IPHU YBEIHMYCHHH CKO-

POCTH JIBU)KCHHSI B Y3KOM CEUCHUH TPYOBI, a TaKKe aBTO(POKYCH-
POBKa Jy4a ja3epa O0JbIION MOIIHOCTH.
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AHasorn4Has cuTyauus HaOlro1aeTcs U pH ABWKEHUH I11a-
HeT 1o opbutam. [Ipu nBMKeHUU IO OpOUTE, TUTAHETHI BO30YKIal0T
BOJIHY B 'PAaBUTAL[IOHHOM I10JI€ 3B€3/Ibl M PA3HOCTh CKOPOCTEN 3TOM
BOJIHBI, B 00J1aCTAX € pa3IMYHON HANPS)KEHHOCTHIO MOJISI, U3MEHSET
TPAaEKTOPUIO IUIAHETHI B CTOPOHY OOJIBIIEH MIIOTHOCTH MO, YAEP-
xuBas e€ Ha opOuTe (puc.8), 1 OTHOBPEMEHHO MPUIAET IJIAHETE He-
KOTOPBIN Bpalaroluii MOMEHT.
Cunbl nputsbxerus JIyHbl, HanpuMep, Ha TAKOM PacCTOSTHUN
HACTOJIBKO HUYTOXKHBI, YTO HE TOJBKO HE MOTYT J1e(OpMHpPOBATH

— g 3eMHYI0 KOPY WJIH yAep:KaTh €€ Ha
,L‘?"*‘- opOuTe, Kak CYHMTAIOT y4EHBIC, HO
;'*"_-“-’:" JIake HU B MaJeHInel CTEelNeHu, He
-~ BIUAIOT HAa HAIl BeC. ECIM CHIBI
- .‘} nputsbkenuss JlyHbl Oblmu OBl CrHIO-
COOHBI ITOJHUMATh MWLUIMOHBI TOHH
BOJIBI B OKEAHE, TO B3BECUBIIUCH HA

Puc.8

MPYXUHHBIX BECax BO BPEMs MpH-
JUBa U OTJIMBA, MbI OBl 3aMETHJIM CYIIECTBEHHYIO Pa3HHILYy B BeCe
HAIIETo Tea. ..

B peanbnocTH, npoucxoaut cieayromiee. [Ipaktuiyecku He-
BecoMmas B moiie TaroteHus CoiHiia, 3eMist BO30yKaaeT B HEM rpa-
BUTAI[MOHHBIE BOJTHBI. Takue ke BOJHbI BO30ykaaeT u JlyHa B momne
TSATOTEHUS 3EMIIH.

W 3emiis mpocTo MmokaunBaeTcst Ha OpOuTe MHTEphEpEHIH-
OHHBIMHU TPABUTAIIMOHHBIMHA BOJIHAMH, B PE3yJIbTaTe Yero BoJa B
OKEaHax pearupyeT Ha 3TO paCKauyMBaHHE, KaK BOJa B CTaKaHE MPHU
Kaudke KopaoJs.

B npunnumne Tak ke 1moj BIWSHUEM IPaBUTAIMOHHBIX BOJIH
JIOJDKHBI TIEPEMEIIaThCsl U MPEAMETHl Ha MOBEepXHOCTH 3emiu. U
TOJIKO CHJIBI TPEHUS HE JAIOT UM TaKOH BO3MOXHOCTH. A B KHJIKO-
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CTSIX UM Ta3ax CUJI TPEHHUs HeT. A mo3Tomy U atmocdepa Toxe B He-
KOTOpOM CTENEeHU MOABEpKEHA MPUIMBHBIM SBJICHUSAM, HO B CJEJ-
CTBUU OO0JbIlIEeH TOJBUKHOCTH, OHU B HEHl HE TaK 3aMETHBI.

DTO MPEKPaCHO COTJIACYETCs C HACTOSIIEH TEOPUEH, TaK KakK
MPUJIMBHBIC BOJTHBI B Pa3HBIX OKEAHAX Pa3IMYHBI IO BETUYMHE U HE
COBIMAJIAIOT C JABMKeHUEM JIyHBI.

Cunel nputsikernst COJHIIA HA TAKUX PACCTOSHUAX IO TIIa-
HET HACTOJBKO HUYTOXKHBI, YTO IUJIAHETHI B €r0 TOJE TATOTCHUS
MPAKTUYECKH HUYETO HE BECHT.

Ho BosHBI, KOTOpBIE OHHM BO30YXAIOT MPHU JBUKEHUH IO Op-
O6utaM B rpaBUTAllMOHHOM 1ojie COHIIa, TaK WM HHAYe BIUSIOT Ha
XapakTep JBUKEHUS] COCETHUX TUIaHET U 3TO BhIpa)kaeTcs B HE3HA-
YUTENBHBIX KOJIEOAHUSX WX CKOPOCTH M HAIPaBIICHUS, KOTOPHIC
HA3BIBAIOTCS JTUOPAIIHSIMH.

CouHIIE TaK K€ pacKauyuBaeTCs IPABUTAIIMOHHBIMUA BOJIHAMU
OT JIBMKEHUS TUIAHET U B €T0 JKUJKOH 000I09YKe MPOUCXOIAT aHATIO-
TUYHBIC IPUITUBHBIC SBJICHHUSI.

OObIBaTENIbCKHE MPEJCTABICHUS MUPOBOT'O HAYYHOTO CO00-
IIECTBA O MPHUPOJIE TPaBUTAIIUU, TIPUBEH K U300pPETCHUIO aOCyp/-
HOTO 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-
pOIBI U OHU YK€ OoJiee cTa JIeT UIYT IPaBUTAIIMOHHBIC BOJHBI, HE
MOJI03PEBasi, YTO YEIIOBEUYECTBO YK€ JIaBHO TMOJIb3YETCS STUMH Tpa-
BUTAI[MOHHBIMU BOJTHAMHU ISl PIHOCBS3H.

Tonpko Ha3bIBasi WX HE TPaBUTALMIOHHBIMH, a 3JIEKTpOMar-
HUTHBIMHU.

KoHcratupys BbllllecKa3aHHOE, YTOYHHUM OCHOBHBIE TeEp-

MMUWHBI.
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"Mamepus, 3mo ece, umo cywiecmeyem He3a6UCUMO Om
Hawezo co3Hanua''.

Martepusi, 3T0 Oe3HauanbHas 1 OECKOHEYHAs BCEICHHASI.

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

Ona moorcem 0p06um0}z Ha anomasl, HA IJIEMEHMApPHDbLE, Cy63ﬂ€M6H-
mapmHole, ceepxcy69ﬂemenmapnble yacmuysvl U maxk oanee 00 beckoHeyHo-
cmu. A mak kak ceolicmea uacmuy ecexypoeHezi abcontromno OOMHLZKOGbl,
mo ux usydyenHue pas3iuviHnvblx KO]Z]ZCHZ()ean u ycKopumeysix cnmaHoeumcs
OecKoHeUHbIM U CTled08amenvHo beccmbicienHbiM. Yenosex npocmo obpe-
Kaem cebsi Ha OECKOHEUHYI0 NYCIYI0 MPamy CUl u epemenu!

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

"3apao, amo ceolicmeo mamepuu, odycrasnusaruiee
63aUMO0eliCMEUs MamepuaiIbHbvlX 00beKmoe opyz ¢ Opy2oMm.
3apsia mposIBISIETCS B BUJIE TIOJIS.

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

[Tosne - mOTeHMATBEHO, IOATOMY OIKCATh €T0 B paMKaX €BKJIHU-
JIOBOW T€OMETPUU MPUHIMITHAIIEHO HEBO3MOXKHO.

[Toe o6magaeT CBOMCTBOM YIPYTOCTH, TOATOMY B HEM MOT'YT
BO3HUKATH U PACTIPOCTPAHSITHCS YIPYTHUE BOJHBI COKATHUS.

"Boana, 3mo mexanuzm 3aumooeiicmeusn mexicoy mamepu-
anvHvimu menamu'’.

"Inepzus, Imo ceoitcmeo mamepuu cosepuiams pavomy''.
A T03TOMY HUKAKON XMMHUYECKOH, OMOJIOTHYECKOW M KaKOH-In00
JIPYyroi SHEPTUU HE CYILECTBYET.

""Henponuyaemocms, 3mo ceolicmeo, ucKioyaruiee 603-
MOMCHOCHb CYULECIBOBAHUA MAMEPUATbHBIX 00bEeKmMOo8 0pyz 6
opyze''.
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CBOWMCTBOM HEMPOHHUIIAEMOCTH MaTEPHH OOBsICHsACTCS €€ He-
C)KMUMAEMOCTb U HPOTSHKEHHOCTh. (CKMMaeMOCTh BelecTBa 00y-
CJIOBJIEHA JIMIIb YIPYTOCTBIO AJEKTPUUECKUX MOJIEH, OKPYKAIOIIUX
aTOMBI U3 KOTOPBIX 3TO BELIECTBO COCTOUT.

"leusicenue, 3mo uzmenenue coOCmoaAnUa mamepuu''.

JIBuKEeHHME — 3TO HE NPUUYMHA, a CIEJICTBUE CYIECTBOBAHUS
MaTepHH, 00yCIOBICHHOE €€ CBONCTBAMHU.

OTO HE XAaO0TUYECKOE METAaHUE M3 CTOPOHBI B CTOPOHY, Kak
YTBEP)KJAIOT NICEBIOHAYYHbIE MOJIEKYJISIPHO-KUHETHUECKas! TEOPHsI
WIN TEOPUs CTPYH, @ OJHOHAIIPABICHHBIN MPOIlECC U3MEHEHUS CO-
CTOSIHUSI MAaTE€PUU — CUHME3.

"Cuna, 3mo Oeiicmeue na mamepuanvbHoe meao pa3sHoOCmMu
2PasUMAYUOHHBIX UIU IIEKMPUYECKUX NOMEHUUAN08" '

Hukaxux cun Jlopenua, Kopuonuca, Apxumena uim Koro-1o
emé, B IPUPOJE HE CYLIECTBYET, BCE CHJIBI UMEIOT OJHY U Ty K€ U
€AMHCTBEHHYIO IIPUPOJY, Pa3HOCTh IPaBUTALIMOHHBIX UIIH DJIEKTPHU-
YECKUX MOTEHIUAJIOB.

""Bec, 3mo cuna npumasicenus, 00ycnoeneHHas pazHocmuio
2PAGUMAUUOHHBIX NOMEHYUAI08 6 NoJle mAazomeloue2o mena''.
Wnu nonoxeHueM Tena B rpaBUTALIMOHHOM I10JIE IPYTOro Teja.

Onupasice Ha BbILIENIEpEUUCIICHHbIE ()yHJaMEHTaIbHbIE CBOM-
CTBa MaTepUU, MOKHO HE TOJBKO OOBSICHUTH JIIOOBIE (hHU3UUYECKHE
SIBIIEHUS B IPUPOJIE, HO JaKe IIPEJICKa3aTh U COLIMAIIBHBIE.

Hy a Teneps monpoGyem pa3zo0parTkCcsi B TOM, YTO Ke TaKoe
AQHTUTPAaBUTAIMA, O KOTOPOH TaK JIIOOST paccyXaaTh rnepen oObIBa-
TEJIbCKOM ayJIuTOpUE, HEKOTophle yuénble. Kak n3BecTHo, mpu rpa-
BUTAIIMU TeJla BCET/1a IPUTATUBAIOTCS APYT K IPYTY.

ITpocTble nornyeckue pa3MbIIUIEHUS! PUBOIAT K BBIBOJY,
YTO MO aHTUTPABUTALIEN IOPAa3yMEBAETCsl OTTAIKUBAHUE.

B xoxe mampHeMIIMX pa3MbIIICHUNA MBI HEM30€XKHO MOii-
MEM, YTO Tasbl, C UX CTPEMJICHHEM OECKOHEYHO PACHIMPATHCS U3-3a
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00MbIIONH aCUMMETPUH IPaBUTALIMOHHBIX M1OJIEH UX aTOMOB, I1OCTO-
SHHO HaXOJATCS B COCTOSHHUM AHTUTPAaBUTAUU. TO €CTh UX aTOMBI
M3-32 CWJI OTTAJIKMBAaHUS CTPEMSTCS PA3NETEThCA B Pa3HBIE CTO-
poHbl. U TyT yx camble cooOpa3uTenbHble MOTYT CAENIaTh Il ceOst
COBEpPILEHHO OLISOMJISIONIEE OTKPBITHE, YTO JIIOOBIC JBUTATENH,
CO3/IaHHBIC YEJIOBEKOM, 3TO JBUTATeNU padoTaroliue, Mo CyTH, Ha
aHTUTpaBUTALUH.

PeakTUBHBIA OBUTATEND, 3TO HE YTO MHOE, KaK OOBIYHEIN aH-
TUTPAaBUTALMOHHBIN JBUTAaTeNb. PeakTHMBHBIE CaMOJIETHI, PaKeThI-
HOCHUTEIU CIyTHUKOB, /1a U OOBIYHBIE HOBOTOIHUE (peliepBepKH, BCe
OHM aHTUTPABUTALMOHHBIE.

Ha anturpaButanuu paboTaroT Aake aBTOMOOMIIbHBIE JIBUTa-
TEJIU BHYTPEHHETO CTOPaHUsL.

Bennb B kamepe cropanus 1100010 ABUraTens, B pe3ynbTaTe co-
€IUHEHUs YIIEeBOAOPOAOB C KUCIOPOAOM, IIPOUCXOAUT CUHTE3 YI-
JIEKHUCIIOTO ra3a, KOTOPBIM PacIIUpAsACh U3-3a OTTAIKUBAHUS (AaHTU-
IpaBUTALMK) €T0 MOJIEKYJ APYT OT Apyra, ¢ OOJBIION CKOPOCTHIO
BBITEKACT Y€Pe3 COIUIO U TOJKAET, B IIOJHOM COIVIACHH C 3aKOHOM
COXpaHEHMsI UMITyJIbCa, CaMOJIET, pakeTy, 3apsaj (elepBepka WiH
IIOPUICHb B IPOTUBOIOJIOKHOM HAIPABJICHUH.

OxkaspIBaeTcs, 4EJI0BEUECTBO YXKE NaBHBIM-IaBHO HUCIIOJIb3YET
AQHTUTPABUTALUIO B CBOUX HU3MEHHBIX M KOPBICTHBIX LIEJIAX, @ BOT
TEOPETUKH JI0 CHX IO ITOTr0 KaK-TO HE COOOpa3miIu.

Hy, npsaimo kak repoi komenuu Moiibepa, KOTOpBIN Jaxe U He
JIOTabIBAJICS, YTO BCIO )KU3Hb TOBOPUII IIPO30HA. ..
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4. OB DJEKTPUYECKOM TOKE
U DJIEKTPOMATHUTHOM
HHAYKINA

Cpenu TBEPABIX TEJ CYIIECTBYIOT KJIacC BEIIECTB, AaTOMBI KO-
TOPBIX B TBEPJIOM arperaTHOM COCTOSIHUM UMEIOT OCOOCHHYIO BHYT-
PEHHIOIO CTPYKTYPY, CeHU(UIECKOEe PACTIONIOKEHUE 3apsKEHHBIX
3JIEMEHTAPHBIX YaCTHUL, 00Pa3YIOIIUX aTOM, 00yCIOBICHHOE CepH-
YECKOU T€OMETPHEN.

[IpencraBuTenssMu 3TOW TPYMIBI 3JEMEHTOB, Ha3bIBAEMbBIX
deppomaznemukamu, SBISAIOTCS METAILIBI - )K€J1€30, KOOAIBT U HU-
Kelb (puc.9), y KOTOPBIX B CHITy OCOOCHHOCTEH BHYTPEHHETO CTPO-
€HUSl, TPaBUTAIIMOHHBIE OIS 00pa30BaHbl JIMHEHHO CMEIICHHBIMU

AJIEKTPUYECKUMHU U MPOCTOM MArHUT
SIBIIICTCS. OOBIYHBIM DJICKTPUUYECKUM
JATIOJIEM.

OTO0 JuHeliHoe  cmeujeHue
JNEKTPUYECKUX IOJEH aTroMa OTHO-
' CUTENBHO APYT Apyra MOXHO Ha3BaTh
AT (iePROMATHETURR nepexocom TPaBUTALMOHHOTO TTOJIA.

Pl Hepexoc zpasumayuonnozo

oA — 3TO U €CTh TO, YTO B (PU3MKE OIIMOOYHO HA3BIBACTCS MaA2-
Humnovim nonem. Ilpu HarpeBanuu QgeppomarsHeTuka [ria.9], smnek-
TPOHBI, IPWIKIILINE IPEUMYIIECTBEHHO CO CTOPOHBI I10JIS MTOJIOXKHU-
TENBHOIO 3apsiia, HEUTPAINU3YIOT AUIOJIBHBIA MOMEHT U BEIIECTBO
TepseT MarHUTHBIE cBOMCTBA. [Ipupoaa, kak Mbl BUUM, BIIOJIHE 00-
XOJIUTCSI CAMBIMU MMHMMAJIBHBIMH U ITPOCTBIMH CPEICTBAMH.

B cuMMeTpHYHOM I'paBUTaLlMOHHOM IIOJIE TeJla, MOTEHIMAI
10001 TOYKH, KaK B I0JIE MOJIOKUTENbHBIX, TAK U OTPULIATEIbHBIX
3aps10B, OJIMHAKOB, IIO9TOMY Pa3HOCTb AJIEKTPUUECKUX MOTEHIINA-
JIOB B JII00O# TOYKE TAKOT'O MOJIS PaBHA HYIIO.

OpHako TakMX BELIECTB B IPUPOJE HE CYLIECTBYET, TaK KaK
aTOMBI C CHMMETPUYHBIM TPaBUTALMOHHBIM T10JIEM B CPeprUECKOi
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METpPUKE BCEJIEHHOH oOpa3zoBathcsi He MoryT. [losTomMy aTromsl
JIO0BIX BELIECTB BO BCEJICHHOW BCerja HMEIOT aCUMMETPHIO
IPaBUTALMOHHBIX MOJEH.

B acummempuunom rpaBUTalMOHHOM TOJIE B KaXKIOW €ro

=]

KPMBbIS YOBIBAHWS 3NEXTPHYECKUX TOYKC CyH-IeCTByeT HeI(OTOIj)a;I pa3_

NOTEHLMANOS NPH ACUMMETPUIA

s e HOCTB 3JICKTPUUCCKHUX MTOTCHIUAJIOB,

noTeHunan

00yCJIOBJICHHAsl pa3HOW BETUYMHOM

o
o

QJICKTPHUYCCKUX HOHeﬁ, KOTOpasa
fffffffffffff . INPHUBOJUT K CMCIHICHHUIO 3aps0B B

da,
i T— il R MPOOHOM TeJie WM K TOJISIPU3AIINH,

Puc.10a KOTOpasi MpHU TMEepeMEeIeHU:d Mpoo-
HOTO TeJia OCTaéTCsl HEM3MEHHOM.
Ot0 nokazaHo Ha rpaduke (puc.10a), rae IMHUN CMELCHBI
110 OCH ITOTEHIHAIIOB Q.
[Tpu nBUXEHHUU MTPOOHOTO TeNla B HEPeKOUuleHHOM TPAaBUTA-
LIMOHHOM TI0JIE (MAZHUMHOM), T]I€ DIEKTPUUECKUE IO JIUHEUHO
CMEILIEHbI OTHOCUTEIBHO APYT IpYra, pa3HOCTb 3JIEKTPUUECKUX I10-

TCHIHAJIOB OT TOYKHU K TOYKEC U3MC-

EpAMELIG Y Gl 2T STIGT YN ECKHK HACTCA, B PE3YJIbTaT€ 4YCro B HEM

NOTEHLYHAnNos Npi Nepexoce
PABMTALMOHHOTO NONA

notexywan £

BO3HUKAET JBHKEHHE JJIEKTpUYe-
CKHX 3apsJ0B WJIH DJIEKTPUYECKHI

= da_>dq,

TOK.

————————————— D10 siBNeHUE B (PU3UKE HOCUT

paceTonHne

Puc.10b

Ha3BaHUC anekmpomaznumnoﬁ UH-

OyKyuu W TIOKa3aHO Ha Trpaduke
(pucro10b), e muHUYN cMetieHsbl o ocu R. DTo mo3BomseT Tak xe
JETKO  OOBSCHUTH MNPUHIMI  pabOThl, TaK  Ha3bIBAEMBIX,
YHHITOJISIPHBIX TCHEPATOPOB 0€3 MPUBJICUCHUS JDKCHAYYHOW TEOPUHN
OTHOCHUTEIIbHOCTH MJIM KaKUX-TO MHUpHUIecKux cul JIopeHria.

To 006CcTOATENHCTBO, UTO MATHUTHOE T0JIE — 3TO MEPEKOIIICH-
HOC FpaBI/ITaI_[I/IOHHOG IIoJIe, 06p3.30BaHHOG J'II/IHCI‘/JIHO CMGH_IéHHLIMI/I
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JIEKTPUUECKUMHU TOJISIMH, JIETKO JJOKA3bIBAETCS MMPOCTHIM HKCIIEPH-
MEHTOM.

B snekTpoHHO-1y4eBO# TpyOKe, SJIEKTPOHHBINA Iy OTKIIOHS-
eTcs AJIEKTPOCTATUYECKUM I10JIEM IJIOCKOTO KOHAEHCATOpa, OTTal-
KHBAsICh OT OTPHULIATEIILHON U MPUTATUBASCH K MOJIOKHUTEIHHOM 00-
KJIaaKe. ODTO MOoKa3aHo Ha pucyHke (puc.11a). Eciu jxe OTKIOHSI0-
LIYI0 CUCTEMY BBIIIOJHUTH IO cxeMe pucyHka (puc.11b), ¢ nByms
napaMy BEPTUKAIBHO OTKJIOHSIONIMX IEKTPOAOB, UMUTUPOBAB I1€-
pEeKOC T'PaBUTALMOHHOIO IOJIS, TO IUIOCKOCTh OTKJIOHEHMS JJIEK-
TPOHHOTO Jiyya OyzaeT noBépuyra Ha 90 rpaaycos.

To ecTb EeKTpHUUECKUMHU NOJIIMU JIBYX Iap BEPTUKAJIBHO OT-

__lr,/“ KJIOHSIIOIIUX AJICKTPOJIOB MBI  CO-

[ 31aéM TEpEeKOC TPaBUTALMOHHOTO

AGKTHOH

KaT o a
\__|Z\_‘ HOJS WM, JAPYTMMHU CJIOBAMHU Mar-

e HUTHOE TOJI€ U 3JIEKTPOHHBIA JIyY,

IPOXOJsl 4epe3 3Ty CHUCTEMY ODIICK-

TPOAOB, OYyAET OTKJIOHATBHCS TOpU-

30HTAJLHO. TO €CTh Tak ke, KaKk B
3JIEKTPOMArHUTHON  OTKJIOHSIONIECH
CUCTEME.

Tak xak nr00BIC DJIEMEHTApPHBIC YaCTHIIBI COCTOST U3 OoJiee
MEJIKUX CyO3JIeMEHTapHBIX YaCTHILl, OHU 00JIaAAI0T, JINOO aCUMMET-
pueii, 1u60 HEeOONBIINM EPEKOCOM I'PAaBUTALIMOHHOTO MOJIS, B pe-
3y/lbTaTe KOTOPOTO MPH IBMKEHUH B ACUMMETPUYHBIX TPaBUTAIIH-
OHHBIX TOJISX JPYTUX 0OBEKTOB, OHU MPUBOSITCS BO BpallleHHE, KO-
TOPOE TPAKTYETCA COBPEMEHHOW HAYKOUW KaK CHUH.

BrIpaykeHHBIMU JUMOJIBHBIMA MOMEHTaMH B OCHOBHOM, Kak
IpaBwiIo  00JafaoT COCTaBHbIE YaCTHIIbl, KOTOpPbIE TpHU
CTOJIKHOBEHUH JIETKO pacKajlblBalOTCI Ha COCTAaBHBIE YacCTH.
DNeMeHTapHbIE YaCTUIBI, COCTOSIIME W3 OoJiee  MEIKUX
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CyOBIJIEMEHTIPHBIX YACTHI[ PACKOJIOTh HEBO3MOXKHO, TaK Kak y
YeJI0BEYECTBA MTOKA HET HCTOYHMKOB MOIXOISIIEH MOIITHOCTH.

DJIEKTPOH, 10 BCEW BUIUMOCTH, YACTHUIIA COCTaBHAsA, TOTOMY
YTO MPH CTOJKHOBCHHH C MHUIICHBIO M3 TSDKENBIX METAJIOB, OH
pakanbiBaeTCss Ha 0OoJee MENKHE DJIEMEHTApHBIC YaCTHUIIBI,
UMEIOINE  BBICOKYIO  IMPOHUKAONIIYID  CIIOCOOHOCTh.  JTO
PEHTTEHOBCKHUE JTYYH.

Kak numryt B yueOHUKax (pU3MKH, SIEKTPUUECKUI TOK — 3TO
MOTOK 3apsDKEHHBIX YacTHUI[ — AJIEKTpOoHOB. Ho orpoMHoOe Kosmue-
CTBO AJIGKTPOHOB, BMKYIIUXCS B IMPOBOJHUKE, NIPEACTABISIET CO-
00l MHOXECTBO NapaJlJICIbHBIX TOKOB, KOTOPBIE TI0 3aKOHY MPHTSI-
KCHHS MapauIeTbHBIX TOKOB OYAYT CTATHUBAThCS B TOHKUH IIHYD,
MPOXOISIINIA 10 IIEHTPY MPOBOIHHKA.

B 3TOM ciyuae HUKaKOTO 3JIEKTPUIECKOTO TIOJISt BOKPYT MPO-
BOJ/IHMKA HAOIIOAThCS HE JODKHO, TaK KaK OHO B CHITY 3aKOHA 00-
paTHBIX KyOOB O4eHb OBICTPO YOBIBAET C PACCTOSTHUEM U K TOMY XKe
OUeHb CHJILHO SKPAHUPYETCS aTOMaMH IPOBOJHHKA, OKPYXKaro-
MMM TOKOIIPOBOASIINEI "IIHYP".

MexaHu3M CTATUBAHMSI IBWKYIIUXCS 3aps0B (puc.12) 00y-
CJIOBJICH MX BOJIHOBBIMH B3aUMOJCHCTBUSIMHU HIIM Pa3HOCTBHIO CKO-
pOCTE# BOJHBI, KOTOpPAsi 3aBUCUT OT

HanpspKEHHOCTH WM "TUIOTHOCTH'
IPaBUTALIMOHHOTO TOJS B KOTOPOM
JBYDKETCS 3apsil.

DOKyCHpPOBKa 3JIEKTPOHHOTO
nyda B DJIT oOycnoBieHa JIUIb TeM,
9TO Ha (POKYCHUPYIOIIHHA DIEKTPOJ
nofaércsi BBICOKOE  HampsKEHHeE,

YBEJIMYUBAIOLIEE CKOPOCTH 3JIEKTPOHOB.
B peanvnocmu, 3nekmpuyeckuit mok npeocmasisiem cooou
06a 6CMPEUHBIX NOMOKA 3aPA00E PA3HO20 3HAKA, 0BUICYUUXCA C
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YCKOpeHuem, Kaxcowlil U3 KOMopulx, 6 CULY 3AKOHA NPUMANCEHUS
napaiebHbIX MOK08, CHPEeMUmCcA 3AHAMb MECmO 6 UeHmpe
npo6oOHUKA.

Ho Tak kak camu 3apspKE€HHBIE YAacTHIBI MaTepUaIbHbI U
HEMIPOHUIAEMBI, a TOJISI Pa3HBIX 3apsSA0B HA00OPOT MPOHHUIIAEMBI
JIpyT Ui APYra, TO UX BCTPEUYHbIE TOTOKH 3aKPYUYMBAIOTCS CHUpa-
JIBIO BOKPYT ApYr Apyra. B 3ToM ciydae 3aKpydeHHBIE IOTOKH 3a-
PSAIOB B CIUPATSX OYAYT CTPEMUTHCS K TIOBEPXHOCTH TIPOBOIHUKA,
YTO U MOATBEPAKIAETCA ONbITOM. I B 3TOM ke citydae BOKpPYT Mpo-
BOJTHUKA C TOKOM MOSIBUTCSI REPEeKOC TPABUTAIIMOHHOTO TOJIS (Mae-
HUMmHoOe no.jie), KOTOPHI MOXHO OOHAPYKUTH C IIOMOIIBIO CTPEIIKH
KoMIIaca.

[Ipu nepemeHe HampaBieHHS TOKA, HAIPaBJIECHUE MEPEKOCA
W3MEHHUTBCSA U MarHUTHAs CTPEJIKa OTKIIOHUTCS B IPYTYIO CTOPOHY.
[Ipu npoxoxaeHUH 10 MPOBOAHUKY IIEPEMEHHOIO TOKA, TOTOKH 3a-
PAIOB MEHSIIOT HalpaBJIECHUE IBHXKEHUSA U, COOTBETCTBEHHO, MEHS-
€TCs HAIpaBJICHUE BPAIICHUS CIIUPAIICH, YTO IPUBOJIUT K OBICTPHIM
W3MEHEHMSIM MEPEKOca FPABUTALIMOHHOTO TTOJIST BOKPYT ITPOBOTHUKA
M PacHpOCTPAHECHHMIO ATUX W3MEHEHUH B BHUJE T'PABUTALIMOHHBIX
BOJTH, KOTOpBIE B (DM3UKE HA3BIBAIOTCS 2J1€KMPOMAZHUMHBIMU VITA
paouosonamu.

OTU TPaBUTAIIMOHHBIE BOJIHBI BOKPYT MPOBOJIHUKA C TEpe-
MEHHBIM 3JIEKTPHYECKUM TOKOM, UMEIOT C(HePUUECKYIO TharpaMMy
HATNPABIEHHOCTH U 0CNIa0EBAIOT C PACCTOSHUEM IO 3aKOHY 00part-
HBIX KBaJIpaTOB.

Ipumeuanne! Cywecmeosanue 6cmpeuHvix HOMOKOG 3apPa006
00yCno6neHo mem, Ymo ¢ Mamepuanax oObIYHbLIX NPOBOOHUKOE 8Ce20a
npucymcmeyem He3HAUUMEIbHOe KOAUUeCmeo HACHUYy ¢ NOA0HCU-
MeNbHOU acummempueil 2pasumauuoHHbIX noJleil — NPOMoOHO8. IJeK-
MPOHBL U RPOMOHBL, RPUMASUBAIACH OPYZ K OPY2Y, 00pa3yom Hellmpaib-
Hble uacmuuybl, KOMopvle HAX0OAMCA 8 MENCAMOMHOM RPOCIPAHCHIEE
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eeuiecmea. KOZdtlptlf)‘HOCmb nomenuual06 6HeuwlHe20 UCmo4YHuUKa 3/1eK-
MmpuU1ecKo20 moKa paspvléaem ux, OH HAYUHAIOM OBU2AMbCA 6 NPOMU-
60NOJI0IHCHbBIX HANDAB/ICHUAX, co3oaeas 6CmpevuHnble nomoKu 3tlp}l008.

C oT0ii TOUKHM 3peHus MONPoOyeM OOBSICHUTH MEXaHU3M BO3-
HUKHOBEHUS TOKa caMOMHAYKIMH. Korma Kk KOHIIaM ITPOBOJHMKA
(puc.13) npunoxeHo HaNpsHKEHUE, B HEM HaUMHAETCsl IBUKEHUE 3a-
PANOB. DNEKTPOHBI IBHKYTCS 110 HAITPABJICHUIO K MOJIOKUTEIBHOMY
IIOJIFOCY UCTOYHHKA, IPOTOHBI — K OTPULIATEIIBHOMY.

Tak Kak IIOTOK IIPOTOHOB, B CBSA3U C OTPULIATEIILHONU aCUM-
METpPUEN BELIECTBA HAIIETO MUPA, HUYTOXKHO MaJl U JINIIb HE3HAYU-
TEIbHO YMEHBLIAET PA3HOCTH AJIEKTPOHHBIX NOTEHLUAIOB, TO MbI
OyzeM paccMaTpuBaTh TOJBKO JBHXKEHHE 3JIEKTPOHOB. M XOTs HU-
YTOXKHBIA MOTOK NMPOTOHOB SIBISIETCS] IPUYUHOMN 3aKpy4YHBAHUS I10-
TOKOB 3apsiI0B B CIIUPAJb, JUIsl HAC 3TO ITOKA HE UMEET 3HAYCHHUS.

OJNEKTPOH, OBUTAsCh K IOJOKUTEIBHOMY IIOJIOCY HCTOY-
P HUKAa TOKa, HEMPEPHIBHO YyBE-

Fl dP(-)=P,-P,
2 =P,-P, | JINYMBACT CBOIO CKOPOCTH H3-

dP(+)=P P,

! dP=P,-F,
Pl | 3a IIOCTOSHHO YBEJIMYHBAIO-
Pl —

I ~ L | meiics, cormacHo 3akoHy Ky-

—

JIOHA, CUJIbI NPUTAKCHUSA. N3-

=) ®+ | 32 OTOM pPAa3HULBI CKOPOCTEH

—_—

3JICKTPOHOB HA MPOTHUBOIO-
JIOKHBIX KOHIIaX MPOBOJHHKA,
BO3HUKAET Pa3HOCTh MX KOHIICHTPAIIUH MM PA3HOCTh MIOTCHIIMAIOB
dP=P2 —P1. U3 He€ BpunTaECTCS PA3HOCTH MOTEHIIMATIOB, CO3/1aBa-

Puc.13

eMasi BCTpE4HbIM JIBHKeHueM NnpoToHoB dPw«)=P3-P1. PesynpTupy-
IOIIast Pa3HOCTh NOTEHIMATIOB onpenensercs Gopmynoii dP=P2-Ps.

IIpy OTKIIFOUEHMM HCTOYHMKA TOKA, IOJ AEHCTBUEM 3TOU
pa3zHocT noteHuuanos dP, ay1eKTpoHbl, HAKONUBLIMECS B OTpHULIA-
TEJIbHOM KOHIIE TPOBOIHUKA ITPOJIOKAIOT IBUXKEHUE 10 MHEPLIUU K
HOJIOKHUTEIBHOMY KOHIly M HAKallJMBAIOTCS B HEM, CO37aBas yxke
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HECKOJIbKO MEHBIITYI0 O0OpaTHYIO Pa3HOCTh MOTEHITMAIOB. B pe3yib-
Tare EeUCTBUS ATOM 00paTHOM Pa3HOCTH MOTEHIIUAIOB, JIEKTPOHBI
CHOBa HAYMHAIOT JIBUTATHCsI B OOpAaTHOM HAIpaBJICHUHU U TMPOIIECC
MTOBTOPSICTCS.

[Tocne HECKOMBKUX 3aTyXaloIUX KoIeOaHuH, 3aBUCSIINX OT
JUINHBI HpOBO,Z[HI/IKa, KOHHGHTpaHI/IH BHGKTpOHOB BpraBHI/IBaeTCH n
TOK IIPEKpaIiaeTcs. ITOT TOK B 3JIEKTPOAMHAMUKE U Ha3bIBACTCS TO-
KOM CaMOI/IHI[yKLII/II/I.

Ecnu psimom ¢ MpoBOTHUKOM MOMECTHTH (peppOMarHUTHBINA
MaTepHua, TO epro KoJeOaHU yBEIMUUTCS M3-3a MOTEPh Ha Tie-
PECTPOUKY CTPYKTYp €r0 aTOMOB.

OTtcrola MOXHO cCHeJaTh BBIBOJI, YTO TPH MPEKpanieHUun
TOKa, DJICKTPUYECKUE KOJIeOaHUsI BOSHHUKAIOT HE M3-3a U3MEHCHUS

U v HEKOEero MHU(UYECKOTO Mar-
"pﬂ HUTHOTO MOJsA, a MO COBEP-
u. o
i ' L LIEHHO IPYrod MPUYHUHE U UTO
HHUKaKO€ MarHUTHOE MOJIe, HU-
KaKOTO y4acTHs B IIPOIECCE HE
MPUHAMAET.
Katog AHogz
. A CJIEN0BATEILHO
0BnacTk ¢ Manon ofnacTb ¢ Gonbwon HUKaKOH MAarHATHOM
oTpULATENLHORA oTpULATENLHOR o
acuMmeTpuen (+) acuMMeTpUen (-) COCTAaBJIAOIICH B
Puc.14 9JIEKTPOMAarHUTHBIX  BOJIHAX

HCT. ECTB ABEC B.HGKTpI/I‘IeCKI/IX COCTAaBJIAOIIUX, O6yC.HOBJ'IeHHBIX
BOJIHAMHU B B.HGKTpI/I‘IeCKI/IX IIOJISIX HpOTI/IBOHO.HO)KHBIX 3HAaKOB,
cMenieHHbIX Ha 180 rpamycos.
A nomomy HUKaKou 31eKmpoOMAaZHUMHOU CAMOUHOYKUUU,
MaK ce KaK u camozo MAzHUMHOZ0 NOJIA He CYULeCmeyem.
Bricokoi KOHIIEHTpAIMEH AIEKTPOHOB TaK K€ 0OBSICHAETCS
n TOT (baI(T, YTO HUTH HAKAJIMBAHUS JIAMIIOYKHW 4YaCTO HeperopaeT
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OKOJIO OIIOPHOTO 3JIEKTPOJIa C KOTOPOrO B MOMEHT BKJIFOUEHHS I10-
CTYMAIOT 3JIEKTPOHBI, XOTS JOJKHA Obl Ieperoparh MocpeauHe, Tak
3JIEKTPOJIBI UTPAIOT POJIb TETNIOOTBOIA.

[Ipu KOHTaKTE BENIECTB (METAIIOB) C PA3IMYHON BETMUUHOMN
OTPULIATENIbHOM AaCHMMMETPUM TPABUTALMOHHBIX TMOJEH aTOMOB,
MEXJy HUMHU BO3HUKAET HEKOTOPAsl PA3HOCTH AJIEKTPUUYECKUX I1O-
TEHIIMAJIOB (MIOTEeHIUANbHBINH Oaprep (puc.14)).

[TosToMy mpu MpOXO0KAEHUU TOKA YEPE3 TAKOW KOHTAKT B
OJIHOM HAIIPABJIEHWH, 3Ta PA3HOCTh NMOTEHIIMAIOB CKJIA/IBIBAETCA C
Pa3HOCTBIO MOTEHIMAIOB UCTOYHUKA TOKA, & B IPYTOM JEHCTBYET
IIPOTHUB HEE, TO MPUBOJUT K PA3INYHON BEIMYMHE TOKA, IPOTEKAO-
LIEr0 Yepe3 KOHTAKT, 3aBUCALLYIO OT €ro HAIPAaBIJICHHUS.

JlpyruMu cioBamu, THOObIE KOHTAKTHl METAIJIOB C pa3iind-
HOW BETMYMHON aCHMMETPUU O0JIAAI0T CIa0BIMU "BBITPSIMUTEIb-
HbIMU" CBOMCTBAaMHU, 3aBUCSIIMMU OT BEJIMUMHBI KOHTAKTHOM pa3HO-
CTH TOTEHIIUAJIOB.

KoHTakTEI ¢ 04eHb OOJBIION, TEXHOIOTHYECKA CO3IaHHOM,
Pa3HOCTBIO aCUMMETPUH, CO3/1atolue OONbIIYI0 KOHTAKTHYIO pa3-
HOCTh MMOTEHIIUATIOB (MTOTCHITMAIBHBIN Oapbep), Ha3bIBAIOTCS TOJTY-
IIPOBOJTHUKOBBIMM JAMOJIaMHU, TOK Yepe3 KOTOPHIE B Mpeieaax 3TOro
MOTEHLHMAJIBHOTO Oapbepa, MOXKET T€Ub MPAKTUUYECKH TOJIBKO B OJI-
HOM HalpaBJICHUHU.

[Tpu moAKIIOUYEeHNH UCTOYHUKA MUHYCOM K 00JIACTH C MAJIOH
OTpUIATENLHON cuMMeTpuei (p), 0003HAYEHHON MajbiM 3HAKOM
MHHYC(p), JICKTPOHBI JIETKO IIPOHUKAIOT B HEE MO ACUCTBUEM He-
60sb110# pazHOCTH MOTEHITUATOB Umin, TOTOMY YTO CHJIBI OTTAJIKH-
BaHUs CIIA0BI.

Wx npoHUKHOBEHHE B 30HY KOHTakTa emé u olierdaercs
T€M, TO B 3TO BpeMs JJIEKTPOHBI W3 00emXx oOjacTell yxonmsaT B
HaIpaBJICHUU TOJIOKUTEJIBHOIO TMOJII0CA UCTOYHUKA TOKA, YMEHb-
masi X aCUMMETPHIO.
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[Tpu monkIFOYeHNM UCTOYHUKA TOKa MUHYCOM K 00JIacTH ¢
OOJIBIIION OTPHUIIATEILHOW acUMMETpHEl (n), 0003HAYECHHON 00JIb-
UM 3HAKOM MMHYC(n), SJIEKTPOHBI HCTOYHHKA HE MOTYT MPOHUK-
HYTh B HE€ M3-3a CHJI OTTAJIKUBAHUS, U TOK, €CJIM PA3HOCTh MOTEH-
nuasnoB He npeBbaeT Unp, B 3TOM HanpaBlIeHUH Yepe3 KOHTAKT HE
MPOXOJIUT.

[Tpuyem 4acTh 3JIEKTPOHOB, HAKOMMBILUXCS B KpaiiHyil 00-
JACTU 30HBI N, TMOBBIIIAET ACUMMETPHUIO €€ aTOMOB U COOTBET-
CTBEHHO HampspkeHus: mpo6osi. Takum oOpazoM, HaIpsHDKEHHUE MPO-
0051 3aBUCHUT OT IIIMPUHBI 30HBI N.

HeGounpimias 9acTh 371€KTPOHOB, TPOHHUKIITNX Yepe3 30Hy N B
30HY P, CO37aeT TOK yTeuku. [Ipu npeBbieHnn 0OpaTHOM BHEIITHEH
Pa3HOCTHIO MOTEHIMAIOB MOTeHIMATLHOTO Oapbepa Unp, B CBSI3U C
OOJBIION KOHIICHTpAIUEH SJEKTPOHOB B 00JIACTH aHOMA, SBISIO-
HIMXCSI HOCUTEIISIMU TeTlIa, IPOUCXOAUT TEIUIOBOM Mpoboit [rin.9] u
BBINIPSIMUTEIIbHBIE CBOMCTBA KOHTAKTA TEPSAIOTCSL.

Ecnu anognHast 061acTh KOHTaKTa YCTAaHOBIIEHA HA TEIIIOOT-
BOZIe, TPOOOI HE MPUBOJUT K Pa3pylIEHHUIO KOHTAKTa U TO TOCIHE
CHSITHS BHEILIHEH Pa3HOCTH MOTEHIMAIOB, CBOMCTBA KOHTAKTa BOC-
CTaHABJIMBAIOTCA.

Ha rpaduxe nmoka3zaHo pacrpeneiieHre MOTSHITMAIOB U CTa-
HOBUTCS MOHSITHO, MMOYEMY TAKOW KOHTAKT MPOBOAUT TOK B OJHOM
HaIlpaBJICHUH, TOKA3aHHOM CTPEJIKOM. 3/1eCh HAMpalluBaeTCs aHa-
JIOTHUSI C HAKJIOHHOM MJIOCKOCTHIO.

Ipumeuanne! Tax kax ¢ npupooe Hem HU™e20 GUPHLYATbHOZO
UU MHUMO20, 00bACHEHUE YYEHBIMU MEXAHUIMA NPOMEKAHUA MOKA
uepes, makoit Konmarxkm, HAa3b18AeMblIl n-p nepexooom C nomouivio He-
cyuiecmeyrouiux "'0vipok'’, cosepuieHHo HecocmoamenvHo, U A6AAemcs
makoiu yce uyuioblo, KaK zpa(mmauuormbtft KoJuianc Uil KaK 603HUKHO-
6eHUe 6 8AKYYME HEKUX SUPMYATIbHBIX YACMUY WU KEAHMO8 IHEPIUU.
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JTioovie 63aumooeiicmeusn 6 npupooe — IMo 63auUM0OOeiicmeus He MHU-
MbBIX, KAK 8 MAMEMAMUKe Ul 6UPMYATIbHBIX, 4 COBEPULEHHO PEAIbHBIX
mamepuaibHblX Yacmuuy.

Hcxonst 13 BBIMIEU3NI0XKEHHOTO, MOXKHO CHENATh CIEeAYIO-
I BBIBOJ: TTPOBOJIHUKH — 3TO BEIIECTBA MMEIOIIEE HEOOBIIYIO
OTPHUIIATEIIFHYI0 aCUMMETPHIO TPAaBUTAIMOHHBIX IOJIEH aTOMOB, B
KOTOPBIX JIEKTPOHBI MOTYT TIEpEMENIAThCS TOT ICHCTBUEM HEOOIh-
1101 BHEIIHEH pa3HOCTU MOTEHIUAJIOB.

A u30TOPBI, HA0OOPOT, 00IATAIOT OYEHD OOJBIION OTPH-
[ATEIbHON acCMMMETpHEN, MOITOMY JUISI TOTO YTOOBI JIEKTPOHBI
MOTJIHM B HUX MEPEMEIATHCS, HY)KHO MPUIOKHUTH K HUIM OUY€HB 00JTb-
IIYI0 BHEIIHIOIO Pa3HOCTh MOTEHUUANOB. TO €CTh BONPEKH yTBEP-
KACHUIO O(QUIIMANTBHON HAYKH BCE TMPOUCXOAUT C TOYHOCTHIO
Hao00OpOT, BEIIEeCTBA C OOJIBIIUM COACPKAHUEM DJIEKTPOHOB — ATO
H30JITOPHI, @ C MAJIBIM — MMPOBOTHHUKH.

Hano 3ametuTs, 4T0 B JIFOOOM BEIECTBE HUKOT A HE OBIBAET
CBOOOJTHBIX 3JIEKTpOHOB. OHM BCE BCeTra CBsi3aHbl ¢ aTomamu. CBo-
0O0JIHBIC JIEKTPOHBI, B OCHOBHOM, COJEPKATCS B TIOTOKE COJHEU-
HOTO U3Ny4YeHUS U B (PU3HKE, U3-3a OOJIBIION CKOPOCTH JIBIIKEHUS,
OHHU OIIMOOYHO HA3bIBAIOTCS (POTOHAMHU.

["a3p1, UMerOLITHE OYEHB OONBIYI0 ACUMMETPHUIO TPABUTAIIH-
OHHBIX ITOJIEH aTOMOB, COJIEPKAIIMX OOJIBITIOE KOJIMYECTBO YIEKTPO-
HOB, €CTECTBEHHO SIBJISIOTCS H30JISITOPAMHU.

Jlnst - Toro, 4TOOBI AIEKTPOHBI MOTJIM JIBUTAThCS B Ta3e, OH
JIOJDKEH OBITh CHJIBHO Pa3peKeH, YTO MPUBOAWT K YMEHBIICHUIO
KOHI[EHTPAIIUU DJIEKTPOHOB WM OOIIEH OTPUIATEIILHON acCHMMET-
pHYH, YTO YMEHBIIAET BEPOSITHOCTb UX B3aHUMOJIEUCTBHS C MOJIEKY-
JIaMU Ta3a U YBEJIMUUBAET €r0 3JIEKTPOIPOBOIHOCTD.

Kunkoct, UMEIOT ropa3fo MEHBIIYI0O aCUMMETPHUIO, YeM
rasbl, HO OOJIBIIIYIO, YeM TBEPBIC Tela, MOATOMY MEXaHU3M JJICK-
TPOTPOBOAHOCTH B HUX TOpa3zo cioxHee. OH CHIIbHO 3aBUCHUT OT
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ACHUMMETPU aTOMOB UJIM MOJIEKYJI CAMOW dKUJKOCTH U MaTEpHAJIOB,
W3 KOTOPBIX CHENAHbI 3JIEKTPOIBI.

[Ipu nmorpyxeHun, HanmpuUMep, METAIIA B )KUAKOCTh, UMEIO-
X HEOONBINYI0 Pa3HOCTh ACHMMETPHUI TPAaBUTAIIMOHHBIX IOJIEH,
MIPOUCXOJUT clienyrouee. MOJIEKyNIbl KUIKOCTH, MUMesS Topas3io
OOJIBIIYI0 ACUMMETPUIO TPABUTAIIMOHHBIX TOJIEH OTJAIOT U30BITOY-
HBIE DJIEKTPOHBI aTOMaM METaJlIa.

B pesynbraTe yero acumMmerpus IpaBUTAUMOHHBIX IOJIEN
aTOMOB METaJlyIa YBEJIMYMUBACTCS, CHJIBI MIPUTSKECHUSI MEKITY HUMH
YMEHBIIIAIOTCS U OHW HAYUHAIOT OTPBIBATHCS OT OCHOBHOM MAacChl U
MIPOHUKATh B BOAY. TO €CTh METAJJT HAYMHAET PACTBOPATHCS B KU
KOCTH U MHTEHCHUBHOCTH 3TOTO TpoIiecca Oy1eT 3aBUCETh OT Pa3Ho-
CTU UX aCUMMETPUI.

Ecnu B34Th BeliecTBa ¢ OYeHb OOJNBIINON pasHUIICH aCHM-
METPHUA, TO MPOIIECC PACTBOPEHUS OYAET OUeHb MHTEHCUBHBIM. [1pu
9TOM MBI IIOJIYYUM IIPOCTEUIINN FaIbBAHUYECKUM DJIEMEHT, TI€ I10-
JIOKUTENBHBIM TIOJFOCOM OYyJIET JKUIKOCTb.

Onucanue NoBeICHUSI KOHTAKTOB MEXy METAIIAMH U KU I~
KOCTSIMH TPeOYeT OTJIETLHOM CTaThH, B CBSI3U C ITyTAHUIICH, CO3/aH-
HOM YYEHBIMH, MEXIY HAINpaBJICHHEM JBH)KEHHUS JJIEKTPOHOB U
TIPUHATHIM B HAYKE HAITPABIEHUEM TOKA.

SIBiieHME BO3ZHMKHOBEHUSI KOHTAKTHOW PA3HOCTH IMOTEHIMA-
JIOB MCHOJI3YETCS B TEXHUKE MPU CO3JaHUM Tepmonap. B Tepmo-
nape UCHOJb3YIOTCS METAJUIBI ¢ OOJIBIION KOHTAKTHON Pa3HOCTHIO,
IIPY HArpeBaHUU KOTOPOTO aCUMMETPHUs T'PABUTALHMOHHBIX IMOJIEH
aTOMOB BEIIECTB, BXOJAIINX B TEPMOTIAPY, YBEIMUUBAECTCA HE OJIU-
HaKoBO. TO €CTh ATH METAJUIBI AOJIKHBI 001a1aTh Pa3HOU TEIUIOEM-
KOCTBIO.

Mpumeuanne! Hmenno nepexocwl 2pasumayuonnbx noeii 36e-
Hbee OUHHBIX op2anuyeckux monaekyn pesunst, /IHK u mnozux opyzux
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8bICOKOMOIEKYTIAPHBIX COCOUHEHUIL, AGNAIOMCA NPUUUHOI CEOPAYUECA-
HUA ux 6 cnupanu, KOmMopele U NPUOAIOM IMUM 6EULECINEAM CEOIICINEA
ynpyzocmu.

Heksk

Ilepekoc TpaBUTAIMOHHOTO MOJIS 3eMIIH (MACHUmMHOE noJie),
00YCJIOBJICH KPYTOBBIM JIBHIKCHHUEM 3apsDKCHHBIX YaCTHIl COJTHEY-
HOTO M3JIy4YeHUs, 3aKPYICHHBIX CYTOUYHBIM BPAIICHHEM 36MHOM aT-
Mochepsl (puc.15). Takum oOpa3zom, 3emisi HaXOIUTCS, Kak OBbI,
BHYTPHU JBYX OOBIYHBIX KATYIIEK C TOKOM, IO OJHOW M3 KOTOPBIX
JBUKYTCS OTPUIATEILHBIC 3aPSIbl, a IO IPYTOU - MOJOKHUTEIbHBIC.

DT TOKU CO3/Ial0T BOKPYr 3eMJIM JBa MAarHUTHBIX IMOJIA,

CoRpasoDanne

R T HAaNpPaBJIEHHBIX HaBCTpEUY
noAn Senrie .
- npyr npyry. IIpudém, TOk BO
noTon BHYTPEHHEH KaTylIKe OYEHb
4 conwneynol
E PaaHaLHN Maja U 00pa3oBaH MpeHMYyIIe-
+ - CTBEHHO TSKEIBIMH, IOJIOKM-
/ TENBHO 3apsSKCHHBIMU YaCTH-
MR LHCH Wl &
L= HaMp — IPOTOHAMH, a BO
Puc.15 BHEIIHEH — Oosiee JIETKUMHU,

OTPULIATEIILHBIMU — 3JIEKTPOHAMMU.

OTH TOKU 1 00pa3yIOT, TaK Ha3bIBaEMbIC, PAOUAUUOHHbLE NO-
Aca. Pe3ynbTUpyrolee MarHUTHOE M0JIE, €ro MOJISIPHOCTh U HaIpsi-
HKEHHOCTh HAMPAMYIO 3aBUCAT OT TOT0, KaKKe 3apsiibl Ipeo01aiaioT
B [TIOTOKE U3JIyYEHHUS], TIOJOKUTEIbHBIE WIA OTPULIATEIIbHBIE.

ITo manmpaBneHHIO BpamieHusi 3eMJIM, MOKHO JIETKO Ompeze-
JUTh, YTO B M3JIYYCHUU MTPEOOIaalOT OTPUIIATENbHBIC 3apsabl. Tak
KaK Hallla 00JIaCTh BCEJICHHON UMEeT OTPUIATEIFHYI0 aCHMMETPHIO
aTOMOB BEIIECTBA, MOTOK MOJIOKUTEIBHBIX 3aPSA0B HUUTOXHO MaJl.

pumeuanne! Eciu 0bt cooepicanue noaoicumenbHolx u ompu-

UAMeENbHBIX 3APA00E 8 NOMOKE UIYUEHUA ObLIU PAGHbL, NOIAPHOCHU
"maznumnuix'' noneil, oopazyrouwuxca npu ux OGudzCceHuu, Ovlau vl
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PasHbl U RPOMUBONOJI0MHCHBL. B pe3ynvmame 3moz20 onu ckomnencupo-
eanu 0wl Opyz Opyea u niaanema 6000uie 0bl He UMENA «MACHUMHO20
noJis».

Kak mpaBuro, miaHneTsl, He UMeroIIe atMocdep, He UMEIOT U
MarHuTHBIX IOJIEHM, B CHIIy TOrO, YTO TPAEKTOPUHU YACTHI] COJHEY-
HOTO U3JIy4Y€HUs B HUX HE 3aKpPYYMBAIOTCS U HepeKoca TpaBUTAIU-
OHHOT'O TIOJISI HE TPOUCXOUT. XapaKTepHbId ToMy npuMmep - JIyHa.
OHa mpakTU4YecKu HE MMEeT aTMocdepbl, MO3TOMY €€ MarHMUTHOE
10JIE MCUE3A0ILE MAJIO.

[lepenostocoBka MarHUTHOTO TMOJIST 3€MJIM BO3MOKHA JIUIIb
B JIBYX CIIy4asix, B CJlydae U3MEHEHHSI COOTHOIICHUS COACpPKaAHUS
MPOTUBOIIOJIOKHO 3aPSKEHHBIX YaCTUIl B TOTOKE COJTHEUHOTO U3ITY-
YEHUS WK K€ B CITydyae U3MEHEHHUs HallpaBJIeHus €€ CyTOYHOro Bpa-
nieHust. COBEpILIEHHO SICHO, YTO 3TO a0COIOTHO HEpPEeaIbHO.

HeoOxonuMo 3amMeTuTh, 4TO COOTHOIIEHHWEM COJEp>KaHus
IIPOTHUBOIIOJIOKHO 3apPSKEHHBIX YacCTHUI] B COJHEYHOM H3JIy4ECHHH,
JocTuraromiemM 3emiu, onpeaenserca u makcumanbhabiii KITJ con-
HEYHBIX OaTapei.

B cnyudae paBeHCTBa MOTOKOB MOJIOXKHUTEIbHBIX U OTPHULIA-
TEBHBIX YaCTHUII, COJTHEUHbIE OaTtapen BooOIIe paboTaTh HE OYIYT.
CoOTBeTCTBEHHO, YeM OOJIbIlle pa3HUIlA B MX COACPKAaHUH, TeM
Boime Oyzaet ux KIT/.

[TonspHbie cusgHUS Tak e 00YCIOBJICHBI MOMAJaHUEM B aT-
Mocdepy 3eMiIM MOTOKOB YaCTHUIl, BEIOPOLICHHBIX MOIIHBIMH COJI-
HEYHBIMM BCIBIIIKAMU U UMEIOIINUX CKOPOCTh MPEBBIIIAOIIYIO CKO-
POCTh pacnpoCTpaHEHHUs BOJIHBI B T'PAaBUTAIIMOHHOM IIOJie 3eMJIU
(ceepxceemogyio ckopocms). ITO 00BIYHOE TposiBIeHUE 3(DdekTa
Basunosa-Yepenkosa.

[ToToku 3THX YacTHll, IPOHUKAS CO "'CBEPXCBETOBOM" CKOPO-
CTBIO B aTMOC(]epy, CO3al0T CBEUEHHE, XOPOIIO BUIUMOE B MOJISAP-
HBIX o0nacTsax 3emiu. B sxkBatopuaibHON 001aCTH TPAeKTOPUH Ya-
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CTHUIl OTKJIOHSIOTCSI, 3aKpY4YHBasACh BpalleHHEM aTMOChephl, U Ya-
CTHUIIBI TEPSAIOT CKOpOCTh. [l0o3TOMY CBeueHHE B SKBATOPUAIBHBIX
00J1aCTSAX OYEHb cl1aboe, MPAKTUUECKH HEBUIUMOE TI1a30M.

Pe3kumu koneGaHUSAMH COOTHOIIEHUS ITPOTHUBOIIOIOKHBIX
3apsI0B B IOTOKE COJIHEYHOTO U3JIYUEHUSI, B PE3yJIbTATE BCIBIIIEK,
00yCJIOBJICHBI, U TaK Ha3bIBaeMble "MarHUTHbIE" OypH.

A crenoBatenbHO, HAMBHBIC YTBEPXKIIEHUS YUEHBIX O TOM,
YTO MarHUTHOE TIOJIE sIBIIsieTCs "ry0oit", 3anuiaromnieii Hac OT CoJI-
HEYHOW pajualiiy, MpoCTO CMEXOTBOPHBI M COBEPIIEHHO HE COOT-
BETCTBYET JICUCTBUTEIHHOCTH, MOTOMY YTO MAarHMTHOE IOJIE TO-
POXIEHO ATOM K€ COJIHEUHOM pagHaIiuen.

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

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

HugtoxHas 1075 MONOKUTETHHO 3apsKEHHBIX YaCTHIL COJ-
HEYHOTO M3JIYYCHHS aKTUBHO B3aUMOJICHCTBYsSI C OTPHUIIATEIIBHO 3a-
PSOKEHHBIMH MOJIEKYJIaMU BO3/yXa, YMEHBIIAET aCUMMETPHUIO HX
TPaBUTAIMOHHBIX TOJICH, B PE3YJIbTATE YErO MOJIEKYIIbI CTAHOBSITCS
TSDKEJIEE M CO3/IAF0T HUCXOISAIME TTOTOKH XOJIOTHOTO BO3/TyXa.

YacTullbl COTHEYHOTO W3Iy4eHUs, 3apsHKCHHBIE OTpHIla-
TEJIHHO, OYCHB JIETKO MPOHUKAIOT CKBO3bh aTMOC(EPY, TaK KaK MpaK-
TUYECKU HE B3aUMOJICHCTBYIOT C TaK K€ OTPHIATEIHHO 3apsiHKEH-
HBIMH MOJICKYJIAMH BO3[lyXa, IOCTUTAIOT TOBEPXHOCTH 3EMIIH,
HarpeBasi ¥ yBeJIMUMBasl €€ OTPUIATEIHHYIO aCHMMETPHIO.

A OT HarpeToi 3eMHOM MOBEPXHOCTH, HArPEBAETCS BO3IYX,
co3/71aBast BOCXO/IAIINE TTOTOKH, HABCTPEYY KOTOPBIM HIYT HUCX OIS~
e MOTOKH XOJIOAHOTO BO31yXa, 00pa3ys BO3AYIIHBIC BUXPH —
[IUKIIOHBI, aHTUIIUKIIOHBI ¥ TOPHAIO.
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5. Ob MHEPIIUHN
1 OINIUBKE HBIOTOHA

[ToHsATHE MacChl B COBPEMEHHOM (DU3UKE SIBIISICTCS] OJTHUM U3
KIIFOUEBBIX (YHIAMEHTAIBHBIX TOHITHH. B 3TOH T71aBe MBI YBHIMM,
9TO (pyHIAMEHT ATOT MOCTPOCH M3 Mecka... Kak Ham roBopuT ¢u-
3MKa, BEC TeJa ONPEEAETCS CUIION TPaBUTALIMOHHOTO MPUTSKEHUS
K 3emie.

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

Teno cOpoleHHOE CO CTOJA BCeT/1a MaAaeT Ha MOoJl, HO HUKO-
raa Ha notojok. Kak Bel nymaere, mouemy? Jla moTomy 4To Ha Moy
CUJIa MIPUTSDKEHUs OoJbllle 4eM Ha BbeicoTe crona. U emé Gonbie,
YeM Ha BbICOTE MOTOJKA. Eciiu OBl CHITBI MPUTSKEHUS ObUTH OJMHA-
KOBBI, TeJIO HUKYZAa Obl HEe maaano. B aTom jerko yoenurcs, mosio-
’KUB MSIYMK Ha TOPU30HTAIBHYIO IOBEPXHOCTD.

OH HUKYJa HE TOKATUTCA, TaK KaK CHJIbI TPUTSHKEHUS B JIIO-
00l TOYKE TOPU3OHTAIBHOHN TUIOCKOCTH — OJWHAKOBBL. Ho cTtouT
JUIIb CJIeTKa HAKJIOHUTH MJIOCKOCTh, KaK Ha HEH MOSBATCS y4aCTKH
c OoIbIIIeH CUIION MPUTSHKEHUS. DTO YIACTKH, HAXOISAIIHECS OJIHKe
K IIOBEPXHOCTH 3EMIIH.

Bo3HuKHET pa3HOCTh YPOBHEH U, CIIEIOBATEIHLHO Pa3HOCTh
rPABUTALMOHHBIX MOTEHIMAJIOB, MOJ IEHCTBUEM KOTOPOM, MSYHUK
MOKATUTCSI B CTOPOHY HakioHa. Y yeM Goibliie yroy HaKJIOHA, TEM
BBIIIIE OYJET CKOPOCTh ABM)KCHUS.

COpocuB rpaMMOBYIO APOOUHKY H ITyI0BYIO THPIO CO CTOJIA
MBI YBUJIUM, 9TO OHU YIaJAyT OJHOBPEMEHHO, TaK KaK MaJiaTh OyayT
C OJJMHAKOBOW CKOPOCTHIO, HE CMOTPSI HA TO, UTO TUPSl MPUTSITUBA-
ercst 3eMII€i ropas3o CUIbHEee, YeM JIPOOHUHKA.

He ymest 00bscHUTE 3TOT apagiokc Hpl0TOH U yuéHble npu-
JyMaJIM HEKYI0 MHEPLIMOHHYIO MAacCy, KOTOpas 110 UX MHEHHUIO, KaK
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Ob1 "compotuBiseTcs” mameHuo. M mo pesymbTaTam pa3IMdHbIX
XUTPOYMHBIX SKCIIEPUMEHTOB, Y HUX 3Ta MHEPLIMOHHAS Macca IMpak-
TUYECKH, COBNAJAET C TpaBUTAIMOHHOM. To ecTh ¢ Becom. Ha camom
nerne, O0bsICHEHHE 3TOTO SIBIICHUS AJIEMEHTApHO MPOCTO.

Ha mroOble Tema, gake €clii OHM HaXOISTCS B COCTOSIHUU
CBOOOMHOTO MaJieHusl, IEHCTBYET 36MHOE MPUTSHKCHHUE, H3MEHSIO-
nieecs B 3aBUCUMOCTH OT paccTosiHus. IMEHHO o IelcTBUEM pas-
HOCTH CHUJI IPUTSHKEHUS HIIM PA3HOCTH IPaBUTALIMOHHBIX MTOTEHIMA-
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 MO/ JCUCTBUEM TPABUTAIMOHHBIX CHII
MNPUTSKEHUS, TeJla' Beca HE TEPSIOT. DTO TOJbKO UMHUTALIHS WM WUJI-
JII03Us1 HEBECOMOCTH.

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

Kocmonastsl B MKC Tak ke oz neicTBUeEM pa3HOCTH Ipa-
BUTALIMOHHBIX TOTEHIMAIOB (BECa) HEMPEPHIBHO MAAA0T Ha 3EMITIO.
TonbKO OHM Beca 3TOTO HE OILIYHIAIOT, Tak naaarT Bmecte ¢ MKC.
Opnako Omaromapsi TOPU3OHTAIBHOW COCTABJISIONICH CKOPOCTH,
paBHO# 1-if KOCMHYECKOH, OHHM HE YCTEBAIOT 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 36MHOTO 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, KOrJa KOCMOHABTHI, HAIIPUMED, TOIKAIOT APYT
Jpyra WIH MepeMenialoT KakKue-Tu00 MPeaMEThI.

Ho ecnu craniuio moaHsATh Ha OpOUTY, BBICOTOH paBHYIO
WM NIPEBBILLIAIOLTYIO0 paANYC IUIaHeThl, mpumepHo 6300 kM, KOCMO-
HABTHI OyIyT BECUTH TaM, OYKBaIIbHO, MUKPOTPAMMBI H TIPU TOJTYKAX
OyIyT JIETKO OTCKAKUBATh APYT OT APYTa, KaK BO3AYIIHbIC MAPUKH.

OT10T 3P deKT MOMKHBI OBLUTA HCHBITHIBATH aMEPUKAHCKHE
acTpOHAaBTHI, JeTsAmue K JIyne...

Kak pa3 30ece 6yoem ouenv ymecmuo 3amemumas, 4mo cyosa no
Xapakmepy 08UNCEHUA AMEPUKAHCKUX ACMPOHAGMO8 HA KUHOKAODAX,
CHAMbIX, AKOObl Ha JIyHe, OHU mam HUKoz0a He Ovliu. 3a0ayrHcOeHUsn
OMHOCUMEIbHO MO20, YN0 Y MAMEPUU eCHb UHEPMHAA MACCA, CbIZPANo
C HUMU 3J1y10 UWIYMIKY, RPeepamue ux é ''0omanymoix ooManuuKkos' .

Xopowio 3amemno, Umo Imom croxcem CHUMAACA Ha 3emiie u ¢
NOBBIUEHHON YACMOMOT CMEHbL KAOPO8, HOIMOMY OBUIHCEHUS ACHPO-
HAGMO6 KAMCYMCA HECKOJILKO niaeéHee u medieHHee 00blun020. A 6
cuily MeHbUIe20 6ecda, nPU HEeU3IMEHHOU MblUEYHOll cune, xapaKmep
osudicenus nrooeil Ha JIyne 6yoem cosepuienno opyzum.

Paouyc 3emnu cocmasensem — 6300xm, a paouyc Jlynvt 1700xm.
To ecmb paouyc Jlynot menvue zemnozo ¢ 3,7 paza. To ecms, coznacno
dopmyne, npusedénnoii ¢ 2nase, [2n.3] eé od6vem, a credoosamenvro u
cuna npumsancenusn na Jdyne dyoem ¢ (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 neocnopumesle 0okazamenbcmea 3nmozo 6y0ym noayyeHsl npu nepeom
JHce HacmoaweM noceujeHul KOCMOHABMAMU HAWe20 CRYMHUKA.

A menepv npuxKunem, CKOJIbKO 0Oydem 6ecumb KOCMOHAGM,
nanpumep, na IOnumepe. Paouyc IOnumepa pasen 70 000 xm. On
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6onvwe 3emnozo 6 11 pas. Cnedosamenvho, 6ec Kocmonasma co cKka-
ganopom (150 kI'), mam oonxcen 6vims pasen 150%11° =200 monn.
Hoza yenosexa nukozoa He cmynum Ha nogepxnocms IOnumepa, 3mo
yoen pooomos. bonee mozo, Onumep, ckopee écezo, npeocmasisaem co-
001l 00CMAMOUHO 20PAYUYIO HCUOKYIO KANJII0 Mamepul, max KaK ezo no-
6EPXHOCHY U3NYyUAem 20pa3oo 0obuie menia, Yyem nojyiaem ezo om
Connua.

OnHako BEpHEMCA Ha TPELIHYI0 3EMITI0 U TPOBEAEM CIIEIY-
IOIIUI SKCIIEpUMEHT. BO3bMEM JETKYIO TENEKKY U TOJKHEM €€.
(puc.16) OHa nerko moKaTUTCH. ..

A Tenepb MOJOXKKUM Ha HEE MOJITOHHBI I'Py3a U BHOBB TOJIK-

ooy O HEéM. OHAKO Teneps AJisi TOTO,

G 4yT0o OBl OHA MOKAaTHUJIACh, IPHU-
NETCS NMPUIOKUTH YXKE IpH-
JUYHYIO CHITY...

Bot kak pa3 orcrona u
nnaKeTa pacTyT HOTU caMOro OOJIBIIOTO
3a0myxeHust B Hayke. Hbro-

Puc.16 TOH, a TaK e Jpyrue yuyéHsle u

UX IOCIEA0BaTENM, HE NTOHMMas MEXaHU3Ma IpaBUTALUU, NPUAY-
MaJld ¥ BBEJIUM B (M3HMKY HEKYIO WHEPLUOHHYIO Maccy, KOTopasd,
SAKOOBI MPUCYILIA MATEPUU U SIKOOBI, 3Ta MHEPIIMOHHAs Macca MPOTHU-
BOJICHCTBYET MPUIIOKEHHON K Telly cujie. DTO 3a0IyXIeHHE OYECHb
JIETKO 0OBSACHSETCS.

Haunuém ¢ Toro, uro 1r000e Teiio 001agaeT CBOUM COOCTBEH-
HBIM I10JIeM TAroTeHus. ViMeHHo Gsarogapst 3ToMy IOJI0, BCe Tena
BO BCEIICHHOW MMEIOT cheprueckyro (Gopmy, a ClIea0BaTelIbHO, BCE
B3aMMO/ICHCTBHS BO BCEICHHOM HEOOXOMMO paccMaTpuBaTh B HO-
aaproi (chepudeckoit) cucteme koopauHaT. Criia - BeTMYHNHA BEK-
TOpHAs1, I0ATOMY HalpaBJIEHUE JEHCTBUS CUJIbl, BCETAA RPAMAA JIU-
Husa. A B NOJIIPHOW CHUCTEME KOOPAMHAT, KOTOPOW ONMCHIBAETCS
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MeTpUKa BCEJICHHOM, KpoMe paJunyca, IpSIMbIX JIMHUN HET, a €CTh
TOJIBKO JyTH.

[ToaTomy xorga Mel mpukiaasiBaem cuiy F k Tenexke, oHa
BCerja JecTByeT Mo KacaTeabHOW K Jyre paBHOTrO MOTEHIHMAaNa U
YTOoJ MEXIy HampaBiICHUEM JIEHCTBUSI CUJIbI U JYrOM, 3aBUCUT OT
paauyca KpUBU3HBI 3TOM Ayru. B pesynbTaTe uero, moTeHIuaN€ Te-
JIEKKUA B TPABUTAIMOHHOM I10JI€ 3€MJIM CTPEMUTCSI U3MEHUTHCS OT
Ro 1o Ru.

To ectb, nBUras TENEXKKY, Mbl, 10 CYTH IbITaEMCS TOJHAThH
€€ Ha BBICOTY paBHYIO AR, B pe3ynbTaTe KOTOPOW BOZHUKAET POTH-
BozeicTBytomas cuna Fu, paBaas npoekiun AR Ha BekTop cuisl F,
KOTOpasi CTPEMUTCS BEPHYTh TEJIEXKKY B IIPEKHEE MOJ0xeHue. Bos-
HUKaromas npu 3tToM cuia Fu, HanpaBieHHass npomue eiCTBYIO-
e Ha Teno cuibl F v ecTh cuiia unepyuu. Jta cuina MHEPLUH 3a-
BHCHUT OT yTJjla MPUJIOKEHUS ACHCTBYIONIEH Ha TEIO0 CUIIbI K Paguycy
rianeTsl. M ueM Gosblie 3Ta cuiia, TeM 00JIbllie CKOPOCTh IBUKECHHS
¥ TeM OOJIbIIIe TPOTHUBOAEHCTBYIOMAS el crjia HHEPIHH Fu.

He nmonumast u He ymest oOBbACHUTD, 3Ty cuiny Fu, TeOpeTHKH
OIIMOOYHO MPUHUMAIOT €€ 32 HEKYI0 HHEPIIMOHHYIO Maccy. DKCIe-
PUMEHTANIbHOE J10Ka3aTEIbCTBO 3TOTO YTBEPKIACHUS JIIEMEHTApHO.
JJist 3TOTO TOCTaTOYHO MOJHATH OOBIYHBIC MEXaHUUYECKHE OaTaHCO-
BbIE Yachbl Ha BBICOKYIO, HANPUMEP, T'E€OCTAIMOHAPHYIO OpOHWTY.
Ecnu mMarepust uMeeT Takoe CBOMCTBO KaK Macca, TO TOYHOCTh X0Ja
4acoB HE U3MEHUTCS.

B npotuBHOM ciyyae, mpu yYMEHBIIEHHOM Bece OanaHca U
HEHW3MEHHOM yMPYrocTH BOJIOCKA, YacTOTa €ro KoJeOaHWi yBeu-
YUTCS, a aMIUIMTYJla HACTOJbKO YMEHBIIMTCS, YTO YacChl MPOCTO
ocra”oBaTcsi. Ha opoure BricoToit 601ee 6300 kM, nake KBapleBbIe
4gacekl OyAyT 3aMETHO CHEIIUTh W3-32 HUYTOXXHOU CHIIBI TSKECTH,
BJIMSIONIEH Ha 4acTOTy KosleOaHUN KpHUcTalla KBapIia.
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Yro mpuBOAMT K HEOOXOAMMOCTH CHHXPOHH3AIMU YacoB,
HaXO/SIINXCSl Ha OopOuTe ¢ 4acaMM Ha 3emiie, pa3HHIly B IOKa3a-
HUSIX KOTOPBIX YUEHBIE MBITAIOTCS OOBSICHUTH U3MEHEHHEM CKOpO-
CTH X0/1a BpEMEHH B KOCMOCE.

Bosnee Toro, eciu Obl MaTepusi MMeIa Maccy, OpOUTAIbHOE
JIBIDKEHUE TUIAHET OBLIO OBI BOOOIIE

HEBO3MOKHBIM. Be,[[b OYC€Hb JICTKO
MPECTaBUTh cebe, Kakas HyXHa
cuia nputshkeHuss ConHIa, 4ToObI
;'I/ \ yAepKaTh Ha OPOHUTE TaKyI0 OTPOM-

\ HYIO TUTaHETY, KaK, Harpumep, FOmu-

\ Tep.
\ Ho Ir'paBUTAllUOHHBIC CHJIbL

MPUTS)KCHU A CO.HHI_[ a Ha TaKOM KO-

IKBHAOTEHUMANBHARA
TPAEKTOPHR

JoccalibHOM pacctosinuu o0 FOnu-
Tepa HaCTOJIbKO HUUTOKHBI, YTO HU O

KaKOM yZAEp>KaHUU HE MOXKET OBITh U
peun. IlpakTHyecku HEBECOMBIM

nnaveTa

IOnurep nerko ynepxuBaercs Ha Op-
OuTE BOJIHOBBIM B3aUMO/ICHICTBUEM C

Puc 17 IpaBUTALMOHHBIM oJyieM
Connualra.3] (puc 4).

B ob6wem cayuae o6vacnenue 603HUKHOBEHUA UHEPUUU
nezko nouams u3 pucynka (puc.l7). Cuna unepyuu, noo oeii-
cmeuem oounakoswix cun F, nponopyuonansna pasnocmu 603nu-
Karouwjux z2pasumayuoHHblx homenyuanoe AR, komopas 3agucum
om gvicomol opoumst R cnymnuxa C. Imom eexkmop cunwl F, pa-
een npoexyuu AR na eexmop cunvt F u ecezoa oeiicmeyem ¢ npo-
mueononodicuom emy nanpagienuu. Cuny uHepyuu MO}CHO 6bl-
yucnume u3 noooous mpeyzonvnuxkoé ABD u ACO u ona pasna
F.= AR;+cosa. Ima cuna 3aeucum om yzia a.

Ilpu nanpaenenuu Oeiicmeus cuivl, coenaoaruiem c
Hanpagienuem paouyca niAHEmbsl, CUIQ UHEPUUU DPAGHA GeCy
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mena, a npu HANPAagIeHUU NO KAcameabHOU, OHA 20PaA300 MeHbULe
u 3aeucum om paouyca Kpueusnol nnanemst. Iloamomy uenosex
He Modicem NOOHAMb JHCENe3HO00POICHDBLIL 8A20H, HO NOTIHE MO-
socem npeoodonems cuiy unepyuu F, u cosunyms e2o ¢ mecma no
20PU30OHMATILHBIM PENbCAM. ..

(Ecnu nanpaenenue oeiicmeus cunwt F npoucxooum ewé

U NOO y2lioM K OuamempaibHoil N10CKOCHU MA20mMelou|e2o mena,
603HUKaem euw(é U OONOIHUMENbHAA PA3ZHOCHbL NOMEHUUAN08
(cuna), nanpaenennas noo yznom 90 zpadycos K Heil, Ha3vleaemas
¢ nayke cunoui Kopuoauca.) /[na mex, komy ne xouemcsa pazou-
pampca ¢ uepmedrncamu, UHEPUUIO MONHCHO OO0BACHUMbL eulé
npouye.

Kozoa mbt monxkaem meno (puc.18a), mo cozoaém nepeo
HUM GOJIHY CHCAMUA ZPAGUMAUUOHHO20 NOJIA, 8 Pe3y/ibmame 4e2o
603HUKAem PA3HOCMb 2PAGUMAUUOHHBIX NOMEHUUAN08, Oell-
CMeEyuwiaa nPOMue HanpaeIeHus 0elicmeus cuivl. Imo u ecmo
cuna unepyuu. Kozoa oeiicmeyrowias cuna ucuesaem, mesno Hauu-
Haem cHudcamy ckopocms. Ho

6oIHa corcamusn, Habezarowas Ha
meno c3aou (puc.18b), cozoaem

cj( i | pazmocmv zpasumauuonnvix no-

SN a g
ol —— meHuuaioe U He noseoniaem emy
Puc.18

OCMAHOGUMbBCA, NOOOEPHCUBAA €20
ogudicenue. Imo u ecmop 08uUIHCeHUe NO UHEPUUU, RPU KON OPOM
meno 6 2pasumayuOHHOM noJie MOXHCem 08U2AMbCA 0YEHb 00J120.

Korna xocMoHaBTBHI, HAaKOHEL-TO MOJETAT K JlyHe, oHM B
ATOM cpasy ke u yoenarcs. Y 3ToT moyior B OyIymiem JIsKeT Tpsi3-
HBIM TIATHOM BEJIMYAKIIIETO 1M030pa Ha PEMyTalMI0 HAY9HOTO CO00-
mectBa CoenuHénnbix [lItatoB. Ham HuMu Oynmer cmesiThes Bech
Mup. Ho 3To cimyuutcst enié He ckopo, a moka 4ejioBeK el Jaxe He
HIOXaJl KOCMOCa, HECMOTPsi Ha TO, YTO MOJTOPHI COTHU JIOJEH,
TPOMKO UMEHYIOTCSI KOCMOHABTaMU.
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MakcuMyM 4TO MOKHO CKa3aTh O HUX, TaK 3TO TO, YTO OHU
MIPOBEJIH JIOBOJIFHO MPOJOKUTENHHOE BpeMsl B cTpaTocdepe, B ma-
JTAIOIIIEM BBICOTHOM JU(TE. ..

NHorma BcTpeyaromuecs B e4aTH COOOIIECHUS O TOM, UTO B
pe3yapTaTe CI0XKHBIX HAYYHBIX JKCIIEPUMEHTOB, C TOYHOCTBIO 10
JIECATOr0 3HAaKa YCTAaHOBJIEHO PABEHCTBO I'PABUTALIMOHHOW U UHEP-
LUOHHOM Macc, TO 3TO MOYKHO CPAaBHUTh, Pa3BE UYTO, C YTBEPKICHU-
SIMUA CPEIHEBEKOBBIX CXOJIACTOB O PABEHCTBE KOJIMYECTBA AHTEJIOB U
yepTen, YMEIAIOIIMXCSl HA OCTPUE UTJIBI.

Ipumeuanue! Kak yxce ckazano evluie, u3-3a omcymcmeus y
Mamepuu UHEPYUOHHOT MACCHl, HA DOILUIUX PACCHOAHUAX OM KOCMU-
YyecKux 00veKmos, nPesvluanuux ux paouyc, éec meia a, c1eoosd-
menvHo u cunvl unepyuu F, okazvlearomesa HACMoabKo HUUMONCHBIMU,
umo KocmuuecKue annapamul CMOZYm nepemeuwsamuvcsa mam ¢ 02pom-
HBIMU U COBEPUIEHHO 0E30NACHBIMU 014 J1100¢ll, YCKOPEHUAMU, NPeabl-
WanwumMu melcadu g.

U mak Kak 3aK0H cOXpanenus uMnyibca 000iimu Hee03MOHCHO,
0713 nymeuwecmeuil K opy2um nianemam, 6 4eaax COKpaujeHus epemenu
nonéma, Oyoem 603MOMNCHO UCHONL308AMb PAKEHiHble O0euzamenu ¢
0UeHb 8bICOKOIL (83PbIEHOIL) CKOPOCMbBIO UCHMEUeHUA Pabouezo meia.

To ecmw, no cymu, 0na pazzona, a mak jce u nOc1e0yruLezo mop-
MOMHCEHUA MENHCNTIAHEMHO020 Kopaobia dyoem 6nojiHe 803MONCHBIM UC-
HOIb306aHUE AMOMHO20 83Dbléd, 0e3 KAKUX-TUOO0 NOCe0Cm Ul 011 Ye-
J106e4ecK020 OpeanHu3Ma.

Omnpagumep Kocmuueckuil Kopadoav na Mape, Hanpumep,
MOMCHO NPOCHIO GbICHIPEIUG €20 U3 NYyWKU, Kak 6 nogecmu /Kionw
Bepna. Tonvko nywky smy npuoémcsa noOHams HA 6bICOMY He MeHee
7000 kunomempos. H smo, no-euoumomy, eOUHCMEEHHBLIL CNOCOD 00-
nemems 00 Mapca, nomomy umo npu OJ1umeabHOM nOJieme 8 Yci106Uax
Hacmoawieil HegecomMocmu, 4en06e4ecKuil Opeanu3M, NPUBLIKWIUIL K
3EMHOMY MA2OMEHUIO €08a JIU GbLOEPIHCUM.

Cnocoodwvl co30anua UCKYCCMEEHHO020 MAZ0MEHUA 6paujeHuem
Kopaonsa, npeonazaemvle puzuxamu, 30eco He nomozym. Kopaonw, ons
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CcO30aHus eeca Kocmonasmos, xoms ovt 6 20-30 kI, HyscHo dyoem pac-
Kpymums 00 HeCKOIbKUX MblCAY 000POOG 8 CEKYHOY.

3a01yX1€HUSIMH OTHOCUTENIbHO MOHSTHSI Macchl, 00YyCJIOB-
JICHBI U CTpEeMJICHHs (PU3UKOB HaWTH HEKYIO YaCTHUILYy, TPUAAIOILYIO
MaTEpHUH 3TO HECYILECTBYIOIIEE CBOUCTBO.

HMeHHO 11t TOTO U CTPOSTCS OECCMBICIICHHBIE METaTUTHYC-
CKHME COOPYKEHUS, BPOJE aApOHHOIO KOJulaiaepa, riae y4eHsle 3a-
HUMAIOTCSl TIOPOTOCTOSAIIMMH TMONBITKAMU TOJATBEPIUTH CBOM 3a-
Oy KICHUS U OTKPBITh HEKUW 0030H XWTTCa, KOTOPHIN MO UX MHE-
HUIO NPUJAET MACCY MaTEPHUH.

...Hy BOT HakoHeI-TO, HeJaBHO MOSABUJIOCH COOOIIIEHUE YTO,
Bpo/ie ObI UTO-TO OTKpbUIH. Bposie kak Obl cTaHgapTHAs MOJAEIH 3a-
BepiieHa. Ho Temeps Bo Bech pocT BeTana npyras npoodnema. O0b-
SICHUTB, KaK OH 3TO Jies1aeT. MokeT ObITh MPOCTO HAOMBAET KAPMAHBI
KaMHAMH? MaTemaTKa Ha TakKMe BOIIPOCHI OTBETA HE JAET. ..

Ho Hano *xe kak-To onpaBAaTh JeHBIU O€3TapHO 3aKOMAHHBIC
B 3eMJI0. BOT 1 OTKOIIanu Uero NoJIyBEKOBOM JaBHOCTH. Bee paBHO
IIPOBEPUTH HUKTO HE CMOXKET, BEAb HE Y KaXKJIOI'0 €CTh Ha KyXHE
COOCTBEHHBIN KOJITANIED.

6. O KOPIYCKYJISIPHO-BOJTHOBOM
"TYAJIU3ME"
H "KPACHOM CMEIIEHUAN"

JIroboe MaTepuaIbHOE TENO, IBHXKYIIEECs B JIFOOOH OHOPOI-
HOU cpene, BO30YXKAaeT B HEH ympyrue npojoibHble BoiHbL CKo-
POCTB ATUX BOJIH 3aBUCUT UCKJIIOYUTEIIBHO OT CBOMCTB CpEbl U SIB-
JISIETCS TIOCTOSIHHOM.

JIBWOKYIIMIACS TEIUIOXOJ] BO30YKIAET MPOJOJbHBIE BOJIHBI B
TOJIIE BOJABI, pacHpoCTpaHsAroUMecss B HEW co ckopocThio 1300
M/cek (CKOpOCTh 3ByKa B Bojie). HamBogHast yacTh KOpabiis Tak ke
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BO30Y>KIaeT MPOJ0JIbHbIE BOJIHBI CKATHS B BO3JyXe, KOTOpPBIE pac-
MPOCTPAHAIOTCA CO CKOPOCTHIO 340 M/CEK, MM CO CKOPOCTHIO 3BYKa
B BO3/IyXe€.

To, uTo MBI HaOMIOAAEM HA CaMOM IMMOBEPXHOCTH BOJBI - 3TO
MOIMNCPCUYHBIC BOJIHBI, BO3HUKAIOIINUEC TOJBKO Ha I'paHULIC ABYX CPCA
C pa3MUYHBIMH CBOKCTBaMU. ['0p0 y BOJIHBI Ha BOJIE — ATO BIaUHA
Y BOJIHBI B BO31YXC.

OTH BOJHBI MPEJICTABIAIOT COOOH IpaBUTAIIMOHHBIC HHTEP-
(bepeHLIMOHHbIE BOJIHBI, 00pa3yoliuecs B pe3yJjbTaTe CIOXKEHUS
MPOJIOJIBHBIX BOJIH Ha TPAHUIIE KOHTAKTUPYIOIIUX Cpell. XapaKTepu-
CTHKH MONEPEYHBIX BOJIH OMPEEISIIOTCS COOTHOIIEHUEM CKOPOCTEH
MPOJOJBHBIX BOJIH B KOHTaKTHUpYIOLUX cpeaax. Ecnu B Bo3ayxe
CKOpocCTh 3ByKa paBHa 340 M/cek, a B Boze 1300 m/cek, TO CKOPOCTH
NOTIEPEYHBIX BOJH Ha TPaHUIE BO3AyXa M BOABI OyIeT paBHa
340/1300 =0,3 m/cek.

MarepuanbpHas 4acTULA, IBHXKYILAACS B 2PAGUMAUUOHHOM
IOJIC, KOTOPOC ABJIAACTCA HBOﬁHBIM SJICKTPUYCCKHUM I10JICM, BO36y)K—
JTaeT B HEM BOJIHY, KOTOpasi, [0 CyTH, IPEJCTABIAIOT cO00i d6e cos-
MeuiéHHnble nPo00IbHBle BOIHBI B AJIEKTPUUYECKUX MOJSAX Pa3HBIX
3apsaoB. M Tak Kak 3TU MO HAaXOASATCS BHYTPH APYr Apyra u
UMEIOT MPOTUBOIMOJIOKHBIE CBOMCTBA, TO 3TU BOJIHBI B HUX — CHH-
XPOHHBI U TPOTUBO(A3HbI. Eciar B HEKOTOPOil TOUKE MOJIs MOJIOKHU-
TEJILHOTO 3apsijia y BOJHBI ropo, TO B TOM e TOYKE IMOJIs OTpHILIa-
TCJIbHOT'O 3aps/ia — BIIaJINHA.

To ectb To CyTH, 3TO KOoJeOaHUs MOJISIPHOCTH MEpeKoca rpa-
BUTAIMOHHOTO MOJs (MOJISPHOCTH MarHUTHOTO T0JIsA), KOTOpPbIE U
MPEJICTABIISIIOT COOO0M caMble HACTOALIUE HOnepeuHble 2pasumayu-
OHHble BOIIHBI HA TPAaHULIE IBYX JIEKTPUUECKUX IMOJIeH pa3HbIX 3a-
pAIOB. DKCIIEpUMEHTAIbHAs WJUTIOCTPAIUSl 3TOTO SIBJICHUS TOKa-
3aHa Ha (puc.11b) B [run.4].
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N ecnu rpaHuil Mexay BOJAOW M BO3AyXOM, HampuMmep, mnpe-
KpacHO BUJHA, TO TPAHUILy MEX]Y MOJIIMU Pa3HBIX 3apsA0B MPEJ-
CTaBUTH cebe o4eHb TpyaHO. [lons oOmagaroT 00BEMOM U TpaHUIIA
MEX1y HUIMH CYIIECTBYET MPAKTUYECKH B JIIOO0H TOUKE ATOT0 00b-
éma. A cama rpaBUTAllMOHHAS BOJIHA B OTJIMYUU OT BOJHBI Ha BOJIE,
UMEIOIICH KPYroByI0 AUarpaMMy HANPaBIEHHOCTH, PACIIPOCTPAHS-
€TCs BO BCE CTOPOHBI, TO €CTh UMEET YK€ CPEPUUECKYIO TharpPaMMy
HAPaBIEHHOCTH.

U kak MbI yke YCTAaHOBHJIM BBILIE, TIPU JIBU)KEHUHU YACTHUIIBI, B
ACUMMETPUYHOM TI'PaBUTALIMOHHOM II0JIe, co3JaBaemasl il BOJIHa,
OyzeT Tak ke HecuMMeTpuuHOi. E€ cocTaBmnstomue OynyT pas3miu-
4yaThCsl TI0 BEJIMYMHE, B 3aBUCUMOCTH OT 3HaKa acuMMeTpuu. Mnu
JIPYTHUMH CIIOBaMU, BOJIHA OyJIeT MOJIIPU30BaHHOW. BOoT HHTEpECHO
OBl y3HaTh, KAaKU€ K€ 3TO TPABUTAI[MOHHBIC BOJHBI, C TTOMOIIBIO
MHOTOTOHHBIX OOJIBAHOK, YK€ JOOPYIO COTHIO JIET 0€3yCIENIHO IbI-
TAIOTCsl OOHAPYKUTH OobLINE YUEHBIE?

B npupoie He cymiecTByeT aOCOMIOTHO HUKAKUX MTPHYWH, 3a-
MPeLaloNMX MaTepUaJbHBIM TENaM JBUTAThCS B JIIO0OM cpene ¢
JIO0BIMU CKOPOCTSIMH, CKOJIb YTOJHO MPEBBILIAIONIMMH CKOPOCTH
pacnpocTpaHeHus: BO30yK/1aeMbIX UMH BOJH. 32 UCKIIIOYEHHEM, KO-
HEYHO, OpeloBOil TEOPUH OTHOCUTEIBHOCTH WM TCEBIOHAYYHOM
KBAaHTOBOH (PU3HUKHU.

CaMonéThl, HampuMep, COBEPIICHHO CBOOOIHO JIETAIOT B
BO3/IyXE CO CBEPX3BYKOBBIMHU CKOPOCTSIMU U TOTJ]a OHU CTAHOBSITCS
UCTOYHUKAMHU YIAAPHBIX BOJH, KOTOPHIE MPEICTABISIOT COOOM JIBH-
KYLIUICS Tiepe]] HUIMH CKauOK JaBJICHUS.

[Ipoueccrl, npoucxoAsue B yIapHOU BOJIHE, OTIMYAKOTCS
OT IPOUCXOAIINUX B OOBIUHOM TEM, YTO B HEH B pe3ysbTaTe ObICT-
pOro cxKaTHs BBIAENSIETCS 0OJIBIIOE KOJIMYECTBO TeIia. DTOT Mpo-
[IECC aHAJIOTUYEH IMpoleccy OBICTPOTro CkaTusi 00bEMa BO3JyXa B
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WIMHJIPE ABUTATENs, IPU KOTOPOM B pe3yJIbTaTe Pe3KOro yBeiauye-
HUS KOHIEHTPALIMK HOCUTENEH 3apsA 0B B 30HE CKATHSL, TPOUCXOIUT
ux OypHOE BBIJICIICHUE B OKPYIKAIOIIYIO CpeAy B BUE Teruia [IJ1.8].

VIMeHHO T03TOMY CBEPX3BYKOBBIE CAMOJIETHI UMEIOT OCTPYIO
HOCOBYIO yacTh. OHa pa3BUTacT CJIIOM BO3/lyXa U CBOJIUT HA HET €r0
YIJIOTHEHHE mepest caMosiéToM. M XoTs caMosI€T 1aBuT 60KOBOI MO-
BEPXHOCTBIO Ha BO3JyX, HarpeBa M3-3a OTCYTCTBUS TPEHUS B BO3-

JyXe, HE IPOUCXOUT.

[TogoOHBIM ke 3 heKTOM OBICTPOTO CKATUS MUKPOOOBEMOB
BO3/lyXa B HEPOBHOCTAX TPYILIUXCS MOBEPXHOCTEH, 0OBACHSAETCS U
BbIJIeJICHHE Teria [IJ1. 9] B pe3ynbraTe TpeHus: TBEPAbIX Tel APYT O
npyra. I IMEHHO U3-3a CBEPX3BYKOBON CKOPOCTH METEOPHUT, MOIAB-
mwii B atMocepy CxKMMaeT mepen co0oil BO3ayx, oOpasyeT yaap-
HYIO BOJIHY, M B PEe3yJIbTAaTe TOBBIIICHHS TEMIIEpATyphl B HEH, Tia-
BUTCSI I CTOpAeT.

Caer, Kak U J1000€ APyroe H3Iy4yeHHE - PEHTI'CHOBCKOE,
ramma, pajifo, MpeACcTaBIsgeT COOO0M MOTOK YaCTHUI ABHKYIIUXCS CO
CKOPOCTSIMH, OJIM3KHMMH K CKOPOCTH PACTIPOCTPAHCHUS BO30YXk1ae-
MBIX MU BOJIH B TPAaBUTAIMOHHOM I10JI€, a IJIMHA BOJIH OINpeaes-
€TCsl Pa3HOCTBIO CKOPOCTEM ATHX YacTHIl M BO30YXIA€MbIX UMHU
BOJIH.

To, 4TO y4€HBIE CUUTAIOT PA3HBIMU YACTULAMU, 3TO 110 CYTH
OJIHU W T€ K€ YACTHIIBI, JBUKYIIHECS C PA3TUIHBIMU CKOPOCTSAMHU.
KorepentHocTs J1yua na3epa, Harpumep, 00bsICHAETCS TeM, 4TO (o-
TOHBI (YACTHIIBI) IBIKYTCS C OIMHAKOBBEIMU CKOPOCTSIMH.

JlmHa BOJTHBI, BO30YK1a€MOM YaCTHIICH, OTTUCHIBACTCS TIPO-
CTBIM BBbIpaKEHUEM:

A=(Vs-Vu)/t,
rae Vu— CKOPOCTb YaCTHIIbI,
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a Vs — CKOPOCTb, CO3/]aBAEMOI1 €10 T'PAaBUTAIIMOHHOU BOJIHBI
(cxopocmb ceema) (puc.19). DTOT XKe PUCYHOK HILTIOCTPUPYET
BO3HUKHOBeHHE d(pdekra [lommiepa. Ecmun  nabmomarens
HAXOJUTCSI B TOUKE A, UIMHA BOJIHBI

-~ TpEDeHE
. BOJIHE

YMEHbIIAETCSl (CMHEE CMEILEHUE),
eclii B oTO4Yke b — YBCINYNBACTCA

"E)m (kpacHoe cMmemenue). Ilpu nnune

e
Te

BOJIHBI BHJAMMOIO cBeTa B S550nm
e | (5,5E-Tm), ckopocTh yacTuil Oyaer

] OCTABIATD IPUMEPHO
99,9999999% o1 cKOpPOCTH pacIpo-

CTpaHEHUs BOJHBI B IPaBUTALIMOHHOM 1oJe. 1 yem Onnxke cKopocTh

Puc.19

YaCTHUI[ CBETOBOTO U3yUYEHHUSI K CKOPOCTHU PACIIPOCTPAHEHHUS BOJIHBI
B TPaBUTAIIMOHHOM TIOJIE, TEM OOJIBIIIE €T0 I[BET CMEHIEH K CHHEMY
KOHITy criekTpa. L[BeT — 3T0 pyHKIHsI CKOPOCTH YaCTHUIl U3TyUSHUSI.

W3BecTtHOE Kpacuoe cmeuwjenue, KOTOPOE COBpPEMEHHAas
HayKa CUMTAeT NMpHU3HAKOM "paz0eraHus’ rajakTHK, OObSICHSACTCS
MPOCTHIM YMEHBIIIEHUEM CKOPOCTH JBHKCHHUSI YACTHUI[ M3JTy4CHUS
(Vu), u3-3a TOPMOXKEHHUS B TPABUTAIMOHHBIX MOJSAX KOCMHUYECKHX
ten (yemanocmu ceema). VI, €CTECTBEHHO, YEM JAJIbIIE HAXOIUTCS
KOCMHUYECKHI 00BEKT OT HaOII0JaTesl, TEM OOJBIININ MyTh MPHUXO-
JIUTCS TIPEOI0JIeBaTh YaCTHUIIE U3TYUYEHHUS U TEM CUIJIbHEE YMEHbIIIe-
HUE CKOPOCTH U OO0JIbIIe "MOKPACHEHHE CIIeKTpa'.

EcrecTBeHHO, 4TO 4YacTHUILbI, W3Iy4YEHHBIE OUYEHb YIAJIEH-
HBIMU 3BE3/1aMU, HACTOJIBKO 3aMEJIIIOTCS B MYTH U UX JITTUHA BOJTHBI
YBEJIIMYUBAETCS HACTOJBKO, YTO OHU CTAHOBATCS HEBUIWMBIMHU B
CBETOBOM JHana3oHe BOJH. DTUM SIBIICHUEM U OOBSICHIETCS TOPH-
30HT BUJIMMOCTH, MO0 KOTOPOMY YYEHBIE COBEPIIEHHO T€HHUAIBHO
BBIYMCIIWIIN "BO3PACT BCEICHHOM .

IIpyn mnpeBbIIEHUMM YacTULEH CKOPOCTH BOJIHBI B Cpele
(ceepxceemosas ckopocmy), (Va>Vs ), BOBHUKAET yJapHasi BOJIHA,
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IpU KOTOPOW 4YacTulla, B pe3yJbTaTe MOBBILICHUS B 30HE CXKATHS
KOHIIEHTpAllUX HOCUTENEH 3apsiI0B, HAUMHAET "pa3BajiMBaThCcs” CH-
JaMH OTTAJIKMBaHUS Ha COCTaBHbBIE Cy0dJIEMEHTapHbIE YaCTHIIBI.

OTu cyOdJIeMeHTapHble YacTHIIbl, BCTYMAlOT B CHUHTE3 C
OKPYKAIOIIMMH YaCTUIIAMH, KOTOPBIA PETUCTPUPYETCS B BUJIE CBE-
YyeHus, HasbiBaeMoro s¢¢exrom BaBuiosa-UepenkoBa. Tak kak
NPUPOIC Heuzgecmmo TOHITHE 00pPaTHON CBA3H, TO B HEH U HE CY-
IIECTBYET HUKAKMX BEUHBIX aBTOKOJEOATENbHBIX MpoIeccoB. JIto-
Oble BOJHOBBIE BO3MYILEHHUS BO BCEJIECHHOMW, SIBISIOTCS HCKIIOYH-
TEJIbHO CJE/ICTBUEM JBUKEHHSI MAaTEPUAIbHBIX T€J B TPAaBUTAI[MOH-
HBIX TIOJISIX KOCMUYECKUX 0OBEKTOB.

W xoTs Bcs BceleHHasl 3al0JHEHA TPaBUTALIMIOHHBIMU BOJI-
HAMU OT JBMKCHHS MHOXKECTBA KOCMHYECKHX OOBEKTOB M pa3ind-
HBIX YaCTHII, YEIIOBEUECKUH TJa3, TaK )K€ KaK M ONTUYECKUE TIPH-
OOpBI, BOCIIPUHUMATH UX HE CITIOCOOEH.

DTO0 00CTOSTENBCTBO, B YACTHOCTH M OOBSCHSET UYEPHBIN
1BeT HouHoro HeOa. Eciu OBl cBET mpenacTaBisyl coOOW BOJHBI, TO
MBI OBl HE CMOTJIM YBUAETh HU OJHOU 3BE3/1bI, IOTOMY YTO UHTEH-
CUBHOCTb BOJIH, TaK K€ KaK 1 TPaBUTAIMOHHOTIO MOJIs, 0clabeBaeT ¢
paccTosiHueM ¢ 00paTHO KyOW4YecKoW 3aBHCHUMOCTBIO. OmryrieHue
CBETa B MO3re BO3HUKAET TOJIbKO MPU B3aWMOJEUCTBUHU MOTOKA Ya-
CTHI] M3ITyYEHUsSI C MOJIEKYJIaMHU POJOINWHA B CETYATKE TJasa, Imo-
ATOMY 2pasumayuonnle (Paouo u c6emossie) 60Hbl - HEBUIUMBI.

Ho umenHo sta "epasumayuonnas paéoes'' 0T IBUKCHUS
MHO>KECTBA YaCTHIl, UCITyCKAEMBIX 3BE31aMU U TMPEACTABISET CO-
00ii, Tak Ha3bIBAEMOE, "peiuKmosoe usiydeHue' , KOTopoe, 1o "aB-
TOPUTETHOMY'" MHEHUIO KaHIUAATOB B JOKTOpPA, OCTAIOCh OT OMO-
JIEWCKOro bonbmoro B3peiBa M 10 CUX MOP HUKAK HE MOXKET pacce-
ATHCA.

OTta *e TpaBUTALMOHHAs PsAOb SBISETCA M OaHAIBHOM MPH-
YUHOUN OpoyHoeckozo nBvxenus. Ho, He cMOTpst Ha 3TO, YUEHBIE C
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YIOOPCTBOM, JOCTOMHBIM JIY4IIErO MPUMEHEHHS, YK€ MHOTO JIET
WIYT 3TH TPAaBUTAIMOHHBIC BOJHBI, COBEPIIEHHO HE MOA03pEBasl,
YTO MPOCTO B HUX XUBYT. Kak ObUIO Cka3aHO BhIIIE, JIFOOOW MaTe-
pHUaTbHBIN 00BEKT, IBWKYIIUICS B JIFOOOM cpeie, BO30YKIaeT B HEH
BOJIHY.

Bo3bpMméM it mpuMepa nOABOAHYIO JIOAKY, ABMKYLIYIOCS B
TOJIIIIE BOJBI CO cKopocThio 30 y3J10B, i 15 m/cek. nuna ynpy-
roii BOJIHBI, co3laBaeMasi €, OyJIeT paBHa Pa3HOCTH CKOpoOCTei
3BYKa U JIOJKH B BOJIE,

A=(Vs-Va)l/t,

rae V3 - CKopocTh 3ByKa B BOJIE, @ Vi — CKOPOCTb JIOJIKH.
Oto npumepHo (1400 -15)/1=1385m.

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

Jlogka, IBHXKyIIAsICS C 3TOM CKOPOCTHIO B OJABOAHOM I10JIO-
KEHUH, B JI0O0M CiTydae M3JIydaeT MH(Pa3BYKOBBIE BOJIHBI YaCTO-
toii okoso 1 I'u, qymHo# 1385M. OGHAPYKUTH UX MOXHO C ITOMO-
IIBIO TOJTYBOJIHOBOW aHTEHHBI, MPEACTABISIONEH coO0i Ba mar-
YUKa JaBJICHUS, PacofioKeHHBIX Ha Tiyonne 10-12m MeTpoB u pas-
HECEHHBIX Ha PACCTOSIHUE TIOJYBOJIHBI, TO €CTh Ha 692M.

TouHble KOOPAMHATHI MOJBOJHOM JIOJKH MOXHO OIpeJie-
JIUTh, UCTIOJIB3YS JIBE TAKUX aHTCHHBI, Pa3HECEHHBIX Ha S-8KM.

CKOpOCTb BOJHBI B TPABUTALIMOHHOM T10JI€ — BEJTMYMHA MTPaK-
THYCCKU HOCMOAHHAA, 3aBUCSAIIAS TOJIBKO OT CBOMCTB ITOJIS. DTO TO,
YTO B KBAaHTOBOH (PU3UKE, HA3BIBACTCSI CKOPOCHbIO Céemd.

A Tak Kak maTepusi B3aUMOJECUCTBYET TOJBKO C MOMOIIbIO
MoJIeH, TO CKOPOCTh 3TUX B3aUMOJECHCTBUN HE MOYKET IMPEBBIIIATH
CKOpPOCTH PacnpOoCTPaHEHHUsI TPABUTALIMOHHOM BOJIHBI MJIM KaK TOBO-
PAT KaHIUATHI B IOKTOPA, CKOPOCMU ceema.

CKOpOCTh TPaBUTALIMOHHBIX BOJIH B PAa3JIMYHBIX BEIIECTBAX
3aBUCUT OT aCUMMETPUM TPABUTALMOHHBIX MOJIEH WX aTOMOB U UX
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arperatHoro coctosiHus. Yem Oosibllie acCUMMETpPHsI TPaBUTAI[MOH-
HBIX TOJIel aTOMOB T'a30B S, TeM OOJBIIMI MyTh MPUXOAUTCA Ipe-
0J10JIEBAaTh BOJIHE M, €CTECTBEHHO, 3aTpayuBaTh Ha 3TO Oosblee
BpeMmsl.

DTa 3aBUCUMOCTbH CKOPOCTH BOJIHBI OT IJIOTHOCTH CPE/bl, B

He KOTOPOH OHa pacrpoCcTpaHsieTcs, Hil-
JIOCTpUpOBaHa pUCyYHKOM (puc.20).
B cBsi3u ¢ 3TUM, BIIOJIHE YMECTHO

9'9veew YIOMSHYTbh 3/1€Ch U3BECTHBIN JKCIIE-
.| > o o | pumenT H. bacoBa, IocTaB/ICHHBIN B
..Q'...I ) LIECTUAECATBIX TOoAax IMPOLLIOTO
Puc.20 Bexa B CCCP.
CyTb 3TOro 3KCIepUMEHTa TAKOBA, Ty Jla3epa pacCIIeTIsICs

Ha J[Ba JIy4a, OJIUH U3 KOTOPBIX IOMAaJaJl HEMOCPEACTBEHHO HA MHU-
LICHb, 4 BTOPOM CHavasia IPOXOIWI YEPE3 YCUIUBAIOIIYIO SYCHKY.
Slueiika 3Ta npenacTaBisia coboil pyOMHOBBIN J1a3zep, paboTaromui
B PEKUME YCUIICHUS.

EcTecTBEHHO, YTO JIy4yd AOCTUIVIM MMILIEHH HE OJHOBpE-
MeHHO. Ho okazaioch, 4TO Jy4, NPOIICAIIMI 4Yepe3 KpHUCTall
SAYEUKH, IOCTUT MUILIEHH PaHbLIE JIy4a, IPOLIEIIIErO O BO3AYXY.

[Tpuuém paznuia ObuTa MPOCTO OrpoMHOM. OHA MpeBkIIaa
BCE MBICIIUMBIE U HEMBICIIMMBIE TIOIPEIIHOCTH 1 OmuOKH. JIyd mpo-
XOJIMJT CKBO3b STYEHKY, TPAKTHYECKH MIHOBEHHO C IOYTH OECKOHEU-
HOU CKOPOCTBIO.

VYcnoBus 3KCIEpUMEHTa U3MEHSIIN, HO PE3YIbTaT OCTaBaJICs
npexxHuM. bosee Toro, pe3ynbpTar He U3MEHMIICA, 1aKe KOTla KTo-
TO 3a0bUT BKJIIOYUTH MUTaHUE YCUITUTEINS U BTOPOH JTy4 MPOCTO MPO-
mén yepe3 pyOMHOBBINA KapaHdaml. Jlyd mpoxoaun yepe3 pyouHO-
BBII CTEpKEHb C OECKOHEYHOW CKOPOCTHIO, M pa3HMIIA ObLJIa paBHA
JUMHE KpucTtauia. HaspeBaronuil CKaHaail B CBS3U € PE3yJIbTaTaMU

62



Beonroyust MATEPHH

9KCIIEPUMEHTAa, CTaBWUJ Ha TEOPHUH OTHOCUTEILHOCTH OTrPOMHBIN
JKUPHBINA KPECT.

Kak Torzma BbIIIIM U3 3TOr0 MIEKOTIMBOIO MOJIOKEHUs, He-
n3BecTHO. CKOpee BCero, CyCTHJIM Ha TOPMO3ax. XOTs, MO CYTH,
COBpEMEHHasi TeopeTHdecKast (U3MKa TOJBKO TeM W 3aHUMAaeTCH,
YTO U300pETACT BEUHBIC IBUTATEIIH. . .

Tak xak MaTepuaibHble 00BEKTH B3aUMOJICHCTBYIOT MEXKIY
co00i1 Ha ypOBHE MOJIeH, CKOPOCTh ATOTO B3aMMOJICHCTBHUS OIpe/Ie-
JSI€TCsI, B OCHOBHOM, CKOPOCTBIO PAcIIpOCTPaHEHHUsI BOJIH B IPaBUTa-
IIMOHHOM TI0JI€ (CKOPOCTh CBETA), TO U PE3YyIbTAaThl SKCIEPUMEHTA
bacoBa, ¢ TOukH 3peHUsT HACTOSAIIEH TEOPUH, OOBSICHSIIOTCS OYCHD
POCTO.

Jly4, mpomenmuii o pyouHy (TBEpAOMY Temny), MPEOa0IIET
ropas/io MEHbIIIEE PACCTOSIHUE B TPABUTAIIMOHHOM I10JI€ TBEPAOTO
tena () St), 4eM Jiyd, pacHpoCTPaHSIOIIMICS B TPaBUTALMOHHOM
MoJie BO3AYIITHON cpesl (D Sr).

[lepenaua >xe UMITyJIbCA HETIOCPEACTBEHHO C aTOMA HA aTOM
B TBEP/BIX TeNaX U KUJIKOCTSX, B CUITy UX MMPAKTUYECKON HEC)KUMa-
€MOCTH, TPOUCXOAWT CO CKOPOCTHIO, OJNIM3KONH K OECKOHEYHOU
(puc.20). ITosTomy JIy4, IPOIIEANINNA Yepe3 PyOMHOBBIM KPUCTAILI,
IPUILET HA IETEKTOP paHbIIIe JIyda, paclpoCTPAHSIOIETr0cs O BO3-
yXy, HA BPEMSL:

t=3_Sr- >’ Sv)/c, re

>'St — cyMMapHbIi yTh Jy4ya B TPaBUTALIMOHHOM MOJIE PY-
OuHa,

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

€ — CKOpPOCTh BOJHBI B T'PaBUTAIMOHHOM TOJ€ (CKOpOCmb
ceema).

Jlormdeckast 0Ge3rpaMOTHOCTh JTFOJEH, HA3BIBAIOMINX Ce0s
YUEHBIMH C UX HECTIOCOOHOCTBIO MOHSTH MPOCTHIE BEIIH, MPUBEIIA
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M300pETEeHNIO TMOHATHS KOPITYCKYJISIPHO-BOJIHOBOTO Jyain3Ma,
YTBEPKAAIOIIETO, YTO MaTEpHUsl B HEKOTOPBIX CITydasix, MOXKET Ipe-
BpallaTbCs B CBOE CBOMCTBO M CO3JaHHUIO TAKOrO JHKEHAYYHOTO
HaIpaBJieHUs B HayKe, KaK KBaHTOBas (PU3UKA.

7. OB OHEPI'UHN

DHeprus, NOHATHE B COBPEMEHHOI Hayke, MpsIMO TakH, (aH-
tacTuyeckoe. M kak Tosbko e€, 6eqHyI0 He CKIOHIOT. OHA U U3Iy-
yaeTcs, U MOIJIoIaeTcs, U Jaxe npespauiaercs B Maccy! M kakoit
TOJIbKO OHA HE OBbIBAET, U MOTCHUIUAILHOW U KHHETUYECKOH U TeM-
HOM U JJa)Ke KU3HEHHOW U TyXOBHOM.

Ha camom nene, Takoil (U3UYECKOM CYIIHOCTH, KaK YHEPTHs,
B IIPUPOJIE HE CYIIECTBYET. JTO IMPOCTO OJHO M3 HEOTHEMIIEMBIX
CBOMCTB MaTEpUH, TAKOE K€ KaK HaIPUMED, NMPO3PAYHOCTh CTEKJIA,
KOTOPYIO HeJNb3s OTAEIUTH OT CTeKJIa U "IPUIENUTh" K aHepe JUIs
TOTr0, 4TOOBI (haHepa cTajna Mpo3pavyHoOu.

W sHeprus mo6oro Tena 3aBUCUT TOJIBKO OT €ro TOJI0XKEHUS B
IPABUTALMOHHOM HJIM 3JIEKTPUYECKOM I1oJjie Apyroro tena. M He-
CMOTps Ha YBEpEHUs OOJIbIINX YUEHbIX, HUKAKOM BHYTPEHHEH HEp-
MU MaTepHsl HE UMEET.

Opnaxo B mocienHee BpeMsl B MHTEPHETE MOSIBUIOCH OIPOM-
HOE€ KOJINYECTBO PECYPCOB, I/I€ apMUU ICEBIOYYEHBIX JIIOOUTENEH
paccyXJaroT 0 MOMCKax KaKoi-To CBOOOIHON SHEPTUH, KOTOPOH 110
UX MHEHHIO, 3aIl0JIHEHa Bcs BeeneHHasd. M gaxe Oomnbiine yuéHble
HE KpacHes BPYT, 4YTO MOJI U3 KOCMOCA JILETCS TAKOM IIOTOK SHEPIUH,
41O B OyaymieM e€ XBaTUT YeJIOBEUYECTBY Ha MUJUTMOHKI JieT. U mo-
XO0JK€, UTO CaMU B 3TY YYIIb BEPST.

A BCE HaYMHAJIOCh C KAKUX-TO HEBEPOSITHBIX CIyXOB O TOM,
yro Tecna, sk0ObI HaméN cnocod MCMOJIb30BaHUS SHEPTUU BaKy-
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yMma!, HO IPOKJIATHIC KAIUTAIUCTHI KYITUJIW Y HErO MaTEeHT U BCE 3a-
CEKPETUIIH, YTOOBI HE YITYCTUTh IPUOBLIN OT MPOAAKH YTIEBOAOPO-
JIOB.

Ho 0coOeHHO yIUBISAIOT pacCyX ACHHUS YU4EHBIX O TOM, YTO
NpU MEPEMEILIEHUH MAaTepUaIbHOTO Teja MO 3aMKHYTOM TPaeKTo-
pum, coBepiaemasi paboTa paBHa HYIMIO. Takyro axMHEI0 MOXKET
HECTH TOJIBKO KaKOW-HUOYh O€3rpaMOTHBIN CBUHAPH, EMY MTPOCTH-
TEIBLHO.

Ho yué€nblili MOMKEH MOHUMATh, YTO €CJIM Mbl MOJHUMAaEM
TUPIO Ha BTOPOH 3Tax, TO 3T0 MbI coBepiiaem paboTy MpOTHB CHITBI
MPUTSOKEHUS. A Koraa Mbl cOpachlBaeéM THPIO CO BTOPOTO 3TaXKa, TO
sto 'UPS comepuraer paboty moa AeHCTBHEM CHIIBI IPUTSKCHUS.
To ectb pabota coBepmaercs PASHBIMU Tenamu 1 B pa3HbIX yCIlo-
BUSIX, TTOATOMY €€ Hellb3sl MpupaBHUBaTh. OAHAKO YUEHBIX 3TO HE
CMYIIIAET.

Bces sHeprus, moctynaromias Ha 3eMIII0 U3 KOCMOCa — 3TO
BCEro JINAIIL OOBIYHBEINA COJHEUYHBINH CBET. M 3TOT MOTOK HEHCTBH-
TEILHO KoJioccalieH u ecyii He OyaeT ComHia, 3eMitsl 32 HECKOJIBKO
HEJIENb MPOCTO MPEBPATUTCS B JICASHOM IIap ¥ BCE TOTUOHET.

CoJiHeUHas SHEprus, 3TO MOTOK MAaTePUATIBHBIX YaCTHI] "'COJI-
HEYHOI'0 BeTpa", 3JIEKTPOHOB, MPOTOHOB, ATOMOB BOAOPOJa U T.1.,
JBIKYIIMECS C Pa3JIMYHBIMU CKOPOCTSIMU U COIIPOBOXKAAEMbIE BOJI-
HaMU B €r0 IPaBUTAIMOHHOM ToJie. M yeM BbIlIe X CKOPOCTb, TEM
0o0J1ee KOPOTKHE BOJIHBI OHU BO30Y)KIAIOT.

Cama 6o1na He HeCéM HUKAKOU IHEPZUU U He MOMCem OKa-
3616aMb HUKAKO20 OAGJICHUSA - IMO NPOCHIO MEXAHUIM nepeoadu
63AUMO0CUCHBUA MEHCOY MAMEPUATLHLIMU Me1aMU, 8 OAHHOM
cayuae medxncoy Connyem u 3emnéil.

MBI BUIMIM CBET UCKIIIOUUTENLHO OJarojapsi TOMy, 4TO TO-
TOK MaTepHalbHBIX YacTHIl, (OTOHOB, MMOMAaiasi B TJIa3, COBEPIIAIOT
paboTy, mOTrJIoIasCh MOJIEKYJION POIONMHA B CETYATKE.
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B pesynbTare mornomeHus: GOTOHA Y MOJIEKYJIbl POAOTUHA
YBEIMYHUBACTCSI ACUMMETPHSI €€ TPaBUTAIIMOHHOTO TTOJISI M, COOTBET-
CTBEHHO, BO3HHKAET Pa3HOCTh JIEKTPUICCKHUX MMOTCHIIUAIIOB, B pe-
3yJIbTaTe KOTOPOW BO3HUKAET JIBIYKCHHE JICKTPOHOB IO HEPBHOMY
BOJIOKHY MJIU JIEKTPUYECKUI TOK, HUHTEPIIPETUPYEMBIN MO3IOM KaK
CBeT.

ITonsTue kBaHTa CBCTA, KaK MOPLHUH U3ITYUCHUS, BOZHUKIIO
HUMCEHHO H3-3a TOT'O, 4YTO q)OTOH SIBIISIETCS MUHUMAJIbHOMU HOpHHGﬁ
CBETOBOT'O TOTOKA, B Pe3yJbTaTe KOTOPOW BO3HUKAET OIIYIICHHE
cBeTa B Mo3re. KBaHT — 3TO MpOCTO OJJHA €IMHCTBEHHAs] YacTHIIA
WJIH TO K€ camoe, 4To U (POTOoH.

3Hepzuﬂ, HE moyicem npespauiambCi HU 6 KUHemu4ecKyro, Hu 6
MexXaHuuecKy, HuU 8 XUMUUECKYI0, HU 8 KaAKyl0 Opyzylo, ROMoMYy 4o
IMO MOJILKO CEOIICHIE0 Mamepuu cogepuiams padomy, 00ycinosieHHoe
PA3HOCMBIO 2pasumaluOHHbIX NOMERUUAI086.

U xora roBopsT 0 nepenade MEKTPOIHEPTHH, TO UMEETCS B
BUJly TO, YTO IepeaéTcs MOTOK MAaTepUaIbHOIO HOCUTENSA — DJIEK-
TPUYECKH 3apSHDKEHHBIX YaCTHI, KOTOPBIE NIPU JBWKCHUU IO/ JCH-
CTBHEM PA3HOCTHU MOTEHIIMAJIOB CIIOCOOHBI COBEPIIAThH padoTy.

8. O IIAPOBOUI
MOJIHUA

[[TapoByt0 MOJIHHIO, KAK U MHO>KECTBO MTPOCTHIX MPUPOJIHBIX
SBJICHUI, COBPEMEHHAsl HayKa J0 CHUX IMOp CUMUTAET 3arajkou, Ha
O0OBSICHECHUH KOTOPOU CJIOMajIi 3yObl OU€Hh MHOTHE OOJIbIINE YUE-
Hble. Hayka BooO1ie u1€T OKOJIbHBIMU MYTSAMU U OYEHb MHOTHE Me-
XaHU3MbI IPOCTHIX MIPUPOIHBIX SBJICHUN OCTAIOTCS BHE €€ MOJIS 3pe-
HUS.

BbI1BUHYTO COTHHM BepcHil OOBSICHEHHS IIAPOBONW MOIHUH,
HO HU OJIHA U3 HUX JJa)Ke Ha HOTY He MPUOIN3MIIa HAYKY K pasraake
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aToro siBieHus. Ho Ha OCHOBe BBIIIE U3JI0KEHHOT0, MEXaHU3M IlIa-
POBOI MOJIHUU 3JIEMEHTAPHO OOBICHSIETCS.

OObIuHas JIMHEWHAsT MOJHUS MPECTABISET COO0M KpaTKo-
BPEMEHHBIN TOKOMPOBOMASIINN KaHaJ B BO3/yX€, BOSHUKAIOIIUIA B
pe3ynbTare pa3sHOCTH SJCKTPUUECKUX MOTSHIIMAIOB MEXAY 00Jia-
KaMU WK o0JlakaMu 1 3eMIIEN. Pa3HOCTh MOTEHIIMAIIOB, 3TO PE3YIlb-
TaT TypOYJICHTHOCTEH, BO3HUKAIOIIUX OT PA3HOCTH TeMIIepaTyp
BOCXOJIAIIMX U HUCXOSIINX MOTOKOB BO3/lyXa B JKapKYIO MOTOJTY.

TypOyneHTHOCTH B 00JaKax MPUBOJIAT K MEPEMEIIUBAHUIO U
YBEJIMUYEHUIO IIOIAN COMPUKOCHOBEHHSI MOJIEKYJI BOJISIHBIX TTApOB
C MOJIEKYJaMH OKpY)KaloIIero Bo3AyXa, 4To o0Jerdyaer mnepereka-
Hue 3apsaa0B. [Ipu 3Tom paboTaeT TOT ke caMblii MEXaHHU3M, KaK IIPH
DIIEKTPU3ALUY HATUPAHUEM CTEKIISTHHOHN WM 500HUTOBOU MaJIOYKH.

Obmnaka, cCoCTOSIIHE U3 MOJIEKYJI U Karellb BOAbI, MMEIOIIHX
MEHBIIYI0 ACUMMETPHUIO TPAaBUTALMOHHBIX IOJEH, OTHOCUTEIBHO
MOJIEKYJ BO3/yXa KaK MPaBUIIO, MOJYYaIOT U3 HETO N30BITOYHEIE OT-
pHULaTETbHbIE 3apsIbl.

Pazpsig MOXeT MpoM30HTH KaK MEXIy oOJaKaMu, UMERo-
HIMMH OTPULIATENIbHBIE 3apsA/Ibl PA3HON BETMUHHBI, TAaK U MEXIY 00-
JaKaMu U 3eMJIEHN, KOTopas Tak ke UMeeT OUeHb HeOOJIbIION U30bI-
TOYHBIN OTPUIATEIbHBIN 3apsi.

Korna mexay o061akaMu pa3HOCTh MOTEHIIUATIOB JOCTUTAET
HEKOTOPOU KPUTUUYECKOM BEIMUMHBI, 3apsi/ibl HAUMHAIOT MEPETEKATh
MEXy HUMH, 00pa3ysi TOKOMTPOBOISINNN KaHaJ, 10 KOTOPOMY IPO-
UCXOJHT JIABUHOOOPA3HBIN pa3psi/i, BELACTSIONUN OTPOMHYIO MOIII-
HOCTb 32 OYE€Hb KOPOTKHUI MPOMEKYTOK BPEMEHH.

WNnu npocto nuneitHas MonHusA. OHa TpeaAcTaBisieT coOoin
MOTOK 3JIEKTPOHOB, IBIKYIIUXCS C YCKOpeHueM [ri.4], B pe3yib-
TaTe KOTOPOro, Mepesl TeM KaK MOracHyTh, KaHal pa3phlBaeTcs Ha
HEOOJIBIIINE YIaCTKH. JTU YUACTKH, IIOCTOSTHHO UIAYIIUMH B TPO30-
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BBIX 00J1aKaX BUXPSIMH, MOT'YT CBOPAYMBAThLCS B METIIN U CYIIECTBO-
BaTb HEKOTOPOE BpeMs OTIEJIBHO OT OCHOBHOI'O KaHalla B BUJE 3a-
MKHYTOT'O KOJIBLIEBOTO ITIOTOKA 3apsA10B.

Bot Takas neris, oOpa3oBaHHasi BUXPEBBIM ITOTOKOM 3apsi-
JI0B, ABMXKYIIMMCS 110 SKBUIIOTEHIIMAIBHBIM TPACKTOPUSAM M NPEA-
CTaBIsieT OO0 MIAPOBYIO MOJHHIO.

A Tak Kak JBM)KEHHE IO SKBUIIOTEHIMAJIBHON TpPaeKTOpHH,
3TO MO CYTH, AHAJIOT NPSIMOJIMHEMHOIO PaBHOMEPHOTO JBM)KEHUS,
IpU KOTOPOM paboTa MPaKTUYECKU HE COBEPILAETCS, TO IIapoBas
MOJIHMSI, TOJO0HO CBOOOAHO BpAINAIOLIEMYCSI MaxOBUKY HWIIH
BOJIYKY, MOKET CyHIECTBOBATh HEKOTOPOE BPEMS, IEPEMEILASCH T10-
TOKaMHM BO3/yXa Ha HEOOJIbIINE PACCTOSIHHUS.

[loka TMXO HE MCUE€3HET, UCUEpIIaB PHEPIUI0 HA U3IyYEHHUE
WM HE HATOJKHETCA Ha IPENATCTBHE, IIPU KOTOPOM IHMPOU3OMAET
pa3pylieHue KOJIbIIEBOrO TOKAa ¢ 00pa30BaHUEM B BO3JIyXe 00JIaCTH
NOBBILIEHHON KOHIIEHTPALUH 3JIEKTPUUECKUX 3apsA0B, [ria.11] ko-
TOpPbIE MTHOBEHHO BCTYIIMB B PEAKLUIO CAMOIPOM3BOJIBHOIO CHH-
T€3a C MOJIEKYJIAMH OKPYXKAIOUIEr0 BO3AYXa, BBIIACIAT HMITYJIbC
MOIIHOCTH B BHJIE B3pbIBA.

OKCHEpUMEHTAIBHO MIAPOBYI0 MOJHHMIO MOJYKHO IIOTYYHTb
IPOIYCKasi MOILHBIE JIEKTPUUYECKHE Pa3psAbl B CHIIBHO TypOyJIeHT-
HOM IIOTOKE BO3]yXa.

9. O TEMIIEPATYPE

Ha ocHOBaHMM W3JI0KEHHOTO BBIIIE, MOKHO TaK K€ JIETKO
o0ocHOBaTh MoHATHE Temneparypsbl. [Ipu HarpeBanuu Tena' pacum-
PAOTCA U CTAHOBATCA JICTYC, 3TO SKCICPUMCHTAJIIBHO YCTAaHOBJICH-
HBI pakT. Bo3pMEM TBEpP0€ TEIO M MPOBEIEM MBICIICHHBIN YKCIIe-
pumenT. Kak Ob110 CKa3aHO BBIIIE, AaTOMBI BEILIECTBA 00JIaatoT rpa-
BUTAIlMOHHBIMU MOJSIMH, O1aroiapsi KOTOPIM OHU IPUTATUBAETCS

68



Beonroyust MATEPHH

K 3emie. Tak Kak IpaBUTALIMOHHBIE ITOJISI AaTOMOB TBEPJOTO Tena
MMEIOT OYE€Hb HE3HAYUTEIbHYI0 ACUMMETPHIO, TO OHU CHIIBHO IPU-
TATUBAIOTCSA APYT K APYTY.

[TpubaBisieM K KaXa0My aToMy 10 3J1eKTpoHy. [Ipu 3TOM y
aToMa HECKOJIbKO YBEIUYHUTCS aCUMMETpHUS €Tr0 I'PaBUTAIIMOHHOTO
MoJis, B pe3yJbTaTe Yero yMEHBIIUTCS CUjia MPUTSHKEHUS Tella K
semsie. [ria.11]. To ecth arom craHeT Jierde (BO3SHHKHET Me(eKT
Beca), a 00BEM €ro YBEIHUYUTCS Ha OAHMH 3JIEKTpoH. Bort, mo cyry,
MBI ¥ OOHAPYKUJIU HOCHUTEIb Teria. Takoi cBoeoOpa3HbIil TETio-
poA, poiab KOTOPOTO MOTYT MIpaTh, B IPUHIUIIE, KaK MOJOKUTEIb-
HbIE, TaK U OTPULIATEIbHBIE 3apPsI/IbL.

N xoTopsrit Gosbie yu€HbIe y)Ke YCTIeNn "3aKphITh", TIPH-
JlyMaB B3aME€H BEUYHBII JIBUTATENb, B BUJIE MOJIEKYJIAPHO-KUHETHYE-
CKOU TEOpHH.

[TpogomxkuM CBOW MBICIEHHBIM SKCIIEPUMEHT, N00aBIsis B
aTOMBI TeJla 1O 3apsiay. ACUMMETPUSI UX T'PAaBUTAIIMOHHBIX IMOJIEH
OyIeT yBeTM4HUBAThCS, TEIO OYJET CTAHOBUTLCS BCE JIETYE U JIerye,
a CHJIBI MIPUTSDKEHUS MEXYy aTOMaMH OyJIyT CTAaHOBUTHLCS BCE Clla-
Oee u cnabee.

UYepes HEKOTOpPOE BpeMsl aTOMBI MOJy4aT BO3MOYKHOCTh Iie-
peMelaThCs OTHOCUTENIBHO APYT APYra U BEIIECTBO NPEBPATUTCS B
JKUJIKOCTh. TO €CTh pacIIaBUTCS.

[Tpu naneHeimem npubaBIeHUN 3apsiI0B, ACUMMETPHS Tpa-
BUTALIMOHHBIX MOJE€H aTOMOB YBEJIMYUTCS HACTOJIBKO, YTO OHHU
HAYHYT OTPBIBATHCS JAPYT OT JIpyra BCE YBEIUUYMBAIOIIUMHUCS CH-
JaMU OTTAJIKUBAHUS U XKUIKOCTh IPEBPATUTCS B ra3. BoT MbI 1 1o-
JTy4iid 00bSCHEHNE MEXaHNU3Ma UCTIapPEHHUS.
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Hpumeuanue! B uacmuocmu, ucnapenue 600vl 00ycilo6,1eH0
PAasHocmulo acummempuil 6030yxa u 600st (puc.21), noamomy oasxce 3a-

i Mmép3utas 60oa (1é0) 00801bHO X0-

If / .—'_'}h\‘xl = pouto ucnapaemcs. Hzovimounvie

BO3AYX |\ \ /J;}\ nepetexanme | 34PAObL U3 MOJIEKYl 6030yXa nepe-
SN~ | -94pAAne mekasa 6 MoaeKyavl J1boa, yeeu-

mopa ,rf “\ﬁ/ ___________ YueaAIOM ACUMMEMPUIO UX ZPAGU-
il ."')I' MayuoHHbIX noneil, Ymo Npueo-

"\‘\:,_____.,.-c" oum K ygeauueHur cuil ommai-

Puc.21 KUGAHUA MONIEeKys1 Opyz om Opyza,

Komopbsle npu 3mom nojyuaron 603MONCHOCHb Oomopeamsbcia om no-
6EPXHOCHU U NOOHAMBCA 8 8030YX, émecme ¢ ''npununmumu'’’ K Hum
MOJIEeKyaamu 6030yxa).

[Ipu 3HaYNTETHPHOM YBEITWYCHUU KOHIICHTPAIIMH H30BITOY-
HBIX 3apsiJI0B B aTOMaxX, OHU Y€ He OyAyT B HUX YJAEPKUBATHCS,
OylyT paBHOMEPHO PaCTIPEIEIATHCS 10 BCEMY O0BEMY.

Takum oopazom, 0060cHO8blIBACMCA MEXAHUZM GMOPO20
Hauana mepmoOUHAMUKU U NPUHYUN 803DACMAHUA IHMPONUU,
KaK 6blPAGHUBAHUA JIIOOBIX (PUUYECKUX RAPAMEMPO8 Mamepuu.
B oannom cayuae - memnepamypuol.

B KoHII€ KOHIIOB, BEIIECTBO MPEBPATUTCS B CMECH "TOPAUUX "
(3apsKEHHBIX) aTOMOB C 3JIEMEHTAPHBIMU JJIEKTPUUECKH 3apsiKEH-
HBIMU YacTHUIIAMU WM B muiazMmy. [Ipu ganpHeieM MOBBIIEHUU
TeMIepaTypbl IPOUCXOAUT CIECAYIOIICE.

N3-3a orpoOMHOM KOHIIEHTPALIMY OJMHAKOBBIX 3apsI0B, aTOM
MEPEXOUT B COCTOSTHUE, TTOI00HOE JKUJIKOW Karie, KoTopasi pa3Ba-
JIMBAETCA Ha JIEMEHTAPHbIE YACTHUILIbI. DTH 3JIEMEHTAPHBIC YaCTHUIIbI,
IpH JadbHEHIeM MOBBIIICHUU TEMIIEPaTyphl, pa3BajsTCsS Ha CyO-
anemeHTapuslie. M Tak nanee. [1o cyTu Mbl BOCIIPOU3BENH 311€CH IIPO-
I[eCC CUHTE3a, IPOUCX OIS B 3BE3/1aX, B 0OpPaTHOM HAIIPaBICHHUH.

Temnepamypa — 3mo eenuduna pazHocmu AcumMMempuil
2PABUMAYUOHHBIX NOJICI AMOMO8 MAMEPUATILHOZ0 meld U amo-
MO8 OKpysHcaroueil e2o cpeowl.
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Wnu npocto pa3sHOCTh UX M30BITOYHBIX AJIEKTPUUYECKUX 3a-
psnoB. [ToTok Temia — 3TO MOTOK 3apsKEHHBIX YaCTHII - 3JIEKTPOHOB,
KOTOPBI MBI YyBCTBYEM OJiarojapsi yBeIUUMBAIOIICHCS aCUMMET-
puu MOJIEKyJ Halero Tena. EcrecTBeHHO, YTO BellecTBa, 001a1ato-
M€ XOPOIIeH 3IEKTPONPOBOAHOCTHIO, O0JIAAIOT M XOPOILeH Temn-
JIOTIPOBOJHOCTBIO.

Ecnu e 3TOT MOTOK YacTHIl HAaIlpaBJIEH M3 HAIEro Tena U
OyzeT yMeHbIIaTh ACHMMETPHUIO HAIIUX MOJIEKYJ, Mbl OyJaeM 4yB-
CTBOBaTh OXJaXJCHHE. AOCOTIOTHBIA TEMIEPAaTypHBIA HYJb, 3TO
PaBEHCTBO WJIM HYJEBas pa3HOCTb aCHMMETPHUM I'paBUTALlMOHHBIX
MOJICH aTOMOB TeJIa, KOTOpasi B CUITy ChEepHUIECKON METPUKU BCEIICH-
HOM, HEBO3MOJKHA.

A TO, 4TO MOApa3zyMeBaeTCs M0/ a0COIIOTHBIM HYJIEM B CO-
BPEMEHHON HayKe — 3TO CIEKYJISLHUs, 00YCIIOBICHHAs CIIETbIM Ie-
PEHOCOM PE3yNIbTAaTOB KAKMX-TO MaTeMaTHYECKUX MpeoOpa3oBaHuit
Ha (pU3HUYECKYIO PEaTbHOCTD.

AHAJIOTUYHBIM K€ 3a0JyXIEHUEM SBIAETCS U MOJICKY-
JSIPHO-KWHETUYECKasi TEOopusi, MPOTHBOpEUallas BTOPOMY Hauaily
TEPMOJMHAMUKH, 00YCIOBIEHHAs, KaK U B clIy4dae ¢ onbIToM Pesep-
dbopra, OmMMOOYHBIM OOBSCHEHHEM pE3yJbTaTOB JKCIIEPUMEHTA
bpoyna.

Hcexons w3 omnpenencHus TeMIlepaTypbl IPUBEIEHHOIO
BBIIIIE, 3JIEMEHTApHO OOBACHSAETCS MPUHIUIT PabOThI OOBIYHOTO XO-
aoguneHUKa. [Ipu cxatum pabodero tena - (peoHa, €ro aTOMBI
CONMMXKAIOTCS, KOHIICHTpAIHs U30BITOUHBIX 3apsS0B B €ro 00béMe,
YBEJIMYUBACTCS U 3apsfbl, MOAUYUHASICH BTOPOMY Hadaay TEPMOIU-
HAMUKHU U CTPEMSCh paCIpeIeIUThCSl PABHOMEPHO, HAUMHAIOT IIepe-
MEIAThCSl B CTEHKH EMKOCTH (paauarop).

Jlanee nmpoxoAs 1Moj JaBJI€HUEM Yepe3 TOHKOE OTBEPCTHE B
Jpyryro EMKOCTh (paguaTop MOPO3UIBHOIN KaMepsbl), pabouee Teno
paciupsieTcsl U KOHLIEHTPALK 3apsI0B B HEM PE3KO YMEHBLIAETCA.
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CornacHo BTOpOMY Havaly, 3apsiibl HAUMHAIOT IEPETEeKaTh B
pabouee TeIo yXe M3 CTEHOK MOPO3WJIBLHOM KaMephl, emig Oosee
oxjaxnas ee. Korma Mpl mpukacaemcs najgbleM K METAIITHYECKOMY
peIMeTy, OH HaM Ka)KeTCsl XOJIOAHBIM, TIOTOMY YTO U3-3a Pa3HOCTH
ACUMMETPU MOJIEKYJT HAIIErO TeJia U aTOMOB METaslia, U30bITOY-
HBIC 3apsi/Ibl HAIIETO Tela HAYMHAIOT MepeTeKaTh B METaJll, CO3/ia-
Bas OLIYIIEHUE X0JI0/A.

To ecTb HalM HEPBHBIE KJIETKU MPEKPACHO OIMPEACIISIIOT
HalpaBlieHUuE 3TOro Toka. [Ipukacasce K AepeBSIHHBIM MIpeIMETaM,
UMEIOUIUM MPUMEPHO OJMHAKOBYIO aCHMMETPUIO C HAIIUM TEJIOM,
MBI HE OIIYIIA€M HMX XOJOJHBIMU, TOTOMY YTO HM3-32 OTHOCHUTEIIb-
HOT'O PaBEHCTBA aCUMMETPUH, NepeTeKaHUe 3apsAI0B CIUIIKOM HU-
YTOXHO, YTOOBI €T0 OITYTHUTb.

JIBM>KEHHEM DJIEKTPUYECKHUX 3apsIOB JIEMEHTAPHO OOBsIC-
HSIOTCS TIOOBIE MEXAaHU3MbI B3aUMOJICUCTBUN B TIPUPOJIE, BKITIOYAS
MEXaHHU3MBI JICUCTBUS PAa3IMYHBIX OpraHoOB Halero Tena. CeruaTka,
HAIpUMep, TPEICTABISICT COOOW MATPHUILy CBETOYYBCTBUTEIHHBIX
KJIETOK, TaK Ha3bIBAEMBIX MaJIOUEK, OMPEIESIONINX HHTEHCUBHOCTh
CBETOBOI'O TIOTOKA, COBMEHIEHHYIO C MaTHUIeH, TaKk Ha3bIBaeMbIX
KOJIOOYEK, TPEICTABIISIONINX COO0M TETEKTOPHI CKOPOCTH (POTOHOB,
KOTOPOH OMpeAeIsIeTCs BET.

CeruaTka — 3TO, 110 CYTH, U3MEHUBIIMKCS (aceTOUHBIN Ti1a3
HAaCEKOMOI'0, MOJYYMBIIMKA B pe3yibTaTe 3BOJIIOIMOHHOTO MPO-
necca, oOumii xpycranuk. Cser, (pOKycHpYSACh XPYCTaIMKOM, CO-
31a€T Ha ceTdaTKe M300pa)keHUe, MpeJCTaBIsIoniee CoO0i KapTy
INEKTPUYECKUX MOTEHIHATIOB. TO €CTh 3TO U300pakeHne OKpYykKa-
IOLUX [PEeIMETOB, c(POPMUPOBAHHOE WM HAPHUCOBAHHOE Ha CET-
YyaTKe 3JEKTPUUECKUMHU MTOTEHIIMATIaMHU.

B pesynbpTare neicTBUs 3IEKTPUUECKUX MOTECHIMAIOB BO3-
HUKAET JIBIKEHHUE AIEKTPUUIECCKHUX 3aPSIIOB 10 MyYKY HEPBHBIX BO-
JIOKOH, KOTOPBIE MOCTyMasi B MO3T, (OPMUPYIOT B HEM BPEMEHHYIO
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HEHPOHHYIO CTPYKTYPY, TaK K€ MPEACTABIISIIONTYIO0 COOO0M IIBETHOE
00bEMHOE M300paKEHUE OKPYKAIOIIUX MPEAMETOB, KaXKaasi TOUKa
KOTOpPOTO COOTBETCTBYET MOTEHLIMATY, CO3JaBacMOMY OINpeeEH-
HOH MaJIOYKOM B CETYATKE.

D10 U300paKeHUe, CO3JAaHHOE IIIEKTPUICCKIUMH MOTCHIINA-
JaMH, MOXKET JIepKaThcs B MO3re HECKOJbKO YacoB. OHO oOpala-
THIBAETCS MO3TOM M YAaCTHUYHO 3allOMHHAETCA... Temeph ocTaércs
OJIMH HEOOJBINON mIar IO CO3JaHMs HCKYCCTBEHHOTO I1a3a.

[Ipu coBpeMeHHOM ypOBHE pa3BUTHUSI MUKPOTEXHOJIOTHA, CO-
3JJaHUE TaKOT'O HCKYCCTBEHHOTO TJ1a3a HE COCTaBUT OOJIBIIOrO Tpya
W 4Yepe3 JIBa — TPH roja 000 ClIeno cMOXeT BUAETh. I1ycTh u He
TaK XOpOIIO, KaK HOPMAJIbHBIMH TJla3aMH, HO JOCTaTOYHO, YTOOBI
o0xoautcst 6e3 MOBOABIPEH. ..

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

AHaNOTHYHBIM 00pa3oM paboTaeT U MEXaHU3M paclo3HaBa-
HUS BKyca. Pa3iudHble BeliecTBa, momnajas B CIIOHY, SBISIONYIOCS
JIEKTPOIIUTOM, CO3[AIOT AHAJIOTUYHYIO K€ KapTy 3JIEKTPHUUECKHUX
MOTEHITMAJIOB, KaK M CeTuaTKa TJia3a, KOTopas Tak ke oOpadaThiBa-
€TCSl MO3TOM. ..

Ewié ooun ouenv Hacnaouvlii npumep, 00KaA3pléaouwjuil
INEKMPUUECKYI0 RPUPOOy memMnepamypbol.

Ecnau nnockocmmuoit noaynpoeoonukoswlii 0uo0 nookKio-
Yume € 3anOPHOM HANPAGIEHUU K UCMOYHUKY HOCHMOAHHOZ0
Hanpaxycenusa 6 5-10 eéonvm, mo 6 pesyrvmame 0b6eoHenusn p-
odnacmu n-p nepexooa 1eKMPUUECKUMU 3apadamu, OUoo 00-
6071bHO cunbho oxaaoumca. Ha smom npunyune pabomaiom no-
JIYNPOBOOHUKOBBIE X0N00UTbHUKU.
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10. O IPIMOJHMHEMHOM
JABUXEHUU U
"CBEPXITPOBOJUMOCTH"

eusicenue — 3mo n11060e uIMeHenue cOCMmoAHuUA mea,
(nonootcenus unu Hanpaesienus nepemewiers), 00ycao6a1eHHoe oell-
cmeuem pazHoCmu 2pasumayuOHHbIX NOMEHUUAN06, NPU KOmMO-
pom coeepuiaemcs paboma.

A cnepoBarenbHO, JBUKEHHE HE SIBISIETCS HEMPEMEHHBIM
YCIIOBHEM CYIIIECTBOBAHUS MAaTEPUH U MOITOMY HUKAKOI'O BEYHOTO
Xa0THUYECKOr0 JIBU)KEHHUS B IPUPOJE CYIIECTBOBATh HE MOXET, TaK
KaK 3TO TpeOyeT HeNPEPHIBHOM 3aTpaThl MOIIIHOCTH.

Jleusicenue no unepyuu — 3mo 06udNceHue no mpaeKmopuu
PABHO20 NOMERHYUANA, RPU KOMOPOU PA3HOCHb 2PAGUM AUUOHHBIX
NOMEHYUAN08 OCMAémca HEeU3MEeHHOU U padoma He coeepuia-
emcs.

IlosTOMYy IBH)KEHHE IO 3KBUIIOTCHLIHUAIBHON TPACKTOPUHU
SBJISIETCS] YACTHBIM CilydaeM mokosi. Kak HaM roBopuT pu3nka, eciu
Ha TEJO HE JCWCTBYIOT HHUKAaKHE CHJIbI, WIM PABHOJEHCTBYIOIAS
BCEX JIEHCTBYIOIIMX HA TEJIO CUJI, paBHA HYIIO, TO TEJIO OYJEeT HaXxo-
JUTHCSA B TIOKOE WJIM B COCTOSIHUM PAaBHOMEPHOTO MPSIMOJIMHENHOTO
JBUKECHUSI.

Ho Tak kak BceneHHasl, B CHITy CBOICTB MaTepuu UMeeT ce-
PUYECKYI0O METPHUKY, TO Pa3roBOpPbl O KAKOM-TO MPSIMOJUHEHHOM
paBHOMEPHOM JBIMKEHUH, SBISIOTCA 3a0myxaeHueM. B cdepuue-
CKOM reoOMeTpUU BCEJIEHHOM TaKOTo JBHXKEHUS HET U ObITh HE MO-
JKeT.

EnuHcTBEHHOM NIPSAMOM JIMHUEH BO BCEJICHHOM MOYHO CUH-
TaTh TOJIBKO Pafilyc JIOOOr0 TATOTEIOUIETo Tela, HO ABMXKEHUE 1O
ATOM JINHUU HE SBJSETCSI PABHOMEPHBIM, TaK KaK MOXET IIPOUCXO-
JUTh TOJIBKO IOJ JEHCTBUEM Pa3HOCTH I'PaBUTAL[MOHHBIX [TOTEHIIN-
anos. Jlersamuii caMoJIET, HAIPUMEP, B YCTAHOBUBILIEMCS PEKUME
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MoJIETAa MOYKHO CUUTATh ABIXKYIIUMCS 110 UHEPLIUU, TaK KaK paBHO-
JIEUCTBYIOIIAsl BCEX CUJI, IEUCTBYIOIIMX HA CAMOJIET B 3TOM PEKHUME,
paBHa HYJIIO.

Cuna TATOTEHUs ypaBHOBEIIEHA MOABEMHOW CHIIOW KPBbI-
JBEB, CUJIa CONMPOTHUBIICHHS BO3yXa YpPaBHOBEILECHA CUJIOW TATH
JIBUTATENS U CAMOJIET B TAHHOM CJTy4ae JIBUXKETCS 10 SKBUIIOTEHIHU-
anbHOU Tpaexktopuu. M no nnepuuu. Haxonsce BHyTpH caMosi€ra
C 3aKPBHITHIMU WILTIOMHUHATOPAMU, €T0 ABUKEHUE HEOTIIMYUMO OT CO-
CTOSIHUSI TTOKOSI.

Ecnu x KoHIaM NpPOBOJHUKA HPUIIOKUTH HEKOTOPYIO pas-
HOCTb 3JIEKTPUUECKUX MOTEHIIMAIOB, TO B HEM BOZHUKHET JIBU)KEHUE
INeKTpUYecKuX 3apsanoB. [Ipuuém, mo Mepe mpoABUKEHUS SJEKTPU-
YECKHX 3apsiioB K MPOTHUBOIOIOKHOMY MOJIOCY, Pa3HOCTh MOTEH-
[IUAIOB OYIET U3MEHSTHCS, a CHJIA TIPUTSHKEHUS U CKOPOCTH JIBHIKE-
HUS 3apsSA0B OyIEeT BO3pacTaTh.

CrnenoBarenbHO, 21eKmpu4ecKuil mok — 3mo yCKOpeHHoe
OgudICeHUE INEKMPUUECKUX 3apPA00E NO HPOBOOHUKY, TIOJ0OHOE
NaJICHUI0 MaTEepPUAIbLHOTO TeJa MOJI NeHCTBUEM Pa3HOCTH I'paBUTa-
[IUOHHBIX MMOTEHIINAJIOB.

N MMeHHO MO3TOMY 3JEKTPUYECKHI TOK MOXKET COBEpIIaTh
paboty. Micxons U3 3TOT0 K€ YTBEPKACHUS, MOXKHO JIETKO OOBsIC-
HUTh BO3HUKHOBEHUE CBETOBOTO H3JIYUYEHUS NPHU MPOXOXKICHUU
TOKA Yepe3 MPOBOJIHUKHU C BBICOKHM COIPOTUBICHUEM.

BceTpeuast BbICOKOE CONPOTUBIICHHE ABUKEHHUIO, 3JEKTPOHBI
HaKaruIMBalOTCA B MIPOBOJIHUKE, YTO MPUBOJUT K MOBBIIICHUIO KOH-
HEHTPALUU ANEKTPUYECKUX 3apAI0B U BBITAJKWBAHUIO UX U3 IMPO-
BOJIHMKA B OKpY’Karolllee MPOCTPAHCTBO CUJIAMHU B3aMMHOI'O OTTaJl-
KUBaHud [T71.6].

W yem Oostbliie UX KOHIIEHTpPAIHS, C TEM OOJIbIIIEH CKOPOCTHIO
OHH "BBITAIKMBAIOTCA" ¥ TeM 00Jiee KOPOTKHE CBETOBBIE BOJIHBI BO3-
OyX/Iaf0T B IPAaBUTAIIMOHHBIX TOJISX OKPYXKAIOMIEH UX CPEbl.
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HmeHHO 1o3TOMY ITpH HEOOJIBIIIOM TOKE, IPOBOJHHUK CHaydaIa
cnabo HarpeBaeTcs, TaK Kak "BBITOJKHYThIC" M3 TIPOBOJHUKA DIICK-
TPOHBI UMEIOT HEOOJIBIIYIO0 CKOPOCTD U IIPU IBUIKEHUHU BO30YKIAIOT
JUTMHHBIE, HH(paKpacHbIe, BOJIHBI, & C MOBBIIICHHUEM KOHIEHTPALUN
CKOPOCTb BBLJIETA YBEIIMYMBAETCS U BOJHBI CTAHOBATCS KOpOYE U
MaKCUMYyM HM3JIyY€HUs CIBUTAETCS K CHHEMY Kpalo CIEKTpa.

B pe3ynbraTe CHIBHOTO OXJIaXICHUS MPOBOJAHHUKA, OH 00€I-
HSETCS AJIEKTPOHAMH U aCUMMETPHsSI TPABUTALIMOHHBIX IOJEH €ro
aTOMOB YMEHBIIAETCS, a CJIEA0BATEIBHO YMEHBIIIAETCA €T0 MIEKTPH-
YECKOE CONMPOTUBIICHUE.

B npoBOJHMKE BOZHUKAIOT YCJIOBHS JUIsl HEIPEPBIBHOTO KPY-
TOBOTO JABUKEHUS JIEKTPUYECKHUX 3aPsII0B MO 3KBUITOTEHIINATIbHBIM
TPACKTOPUSIM, ITOJOOHO MIAPOBOI MOJIHUH, PECTABIISIONIEE COO0M
aQHaAJIOr JBUXKEHUS [0 HHEPUUMU U KOTOPOE YUYEHBIE HA3BIBAIOT
"CBEpXIIPOBOJIUMOCTHIO".

U Tak kak mpu 3TOM JBUKEHHH paboTa HE COBEPINASTCS, TO
TaKOM KOJIBLIEBOM IMOTOK 3apsiI0B MOYKET CYIIECTBOBATH JOBOJIBHO
JUIUTETLHOE BpeMsl, TOKa POBOJAHUK OYAET HAXOAUTCS B OXJIAXKICH-
HOM coctositHud. Ho nocTaTouHO pa3opBaTh 3TOT MOTOK 3apsijoB,
4yTO OBl 0TOOPaTh MOILIHOCTb, KaK UX JBUKEHHE MIHOBEHHO MTPEeKpa-
TUTCSA U BUXPb UCUYE3HET.

AHaNoramMM Takoro JBHXKEHHS, KPOME IIAPOBBIX MOJHUM SIB-
JISIIOTCS, MHOTHE SIBJIICHUSI TIPUPO/IbI, UMEIOIINE BUXPEBYIO MPUPOY,
TaKue Kak TOPHAJI0, IMKIIOHBI, & TaK K€ Pa3jIN4YHble MaXOBUKU U
BOJIUKH, YYaCTKU KOTOPBIX, IBHXKYIIHECS MO SKBUMIOTEHI[UATBHBIM
TPAeKTOPHUSAM, IPAKTUUECKU HE TPEOYIOT IS 3TOTO 3aTpaT MOLIHO-
CTH.

OO0BsicHEeHHE CBEPXIIPOBOIUMOCTH JIBIXKCHHEM KaKHX-TO "Ky-
MEPOBCKUX Map" CHUMNIIMXCS JJIEKTPOHOB, MPOCTO HAWUBHBI H
cMmemHbl. CBepXIpOBOAUMOCTh, KaK JBM)KEHUE KaKUX-TO "CBOOO-
HBIX" 3JIEKTPOHOB B YCJIIOBHSX OTCYTCTBHUS Pa3HOCTH JIEKTPUUECKUX
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MOTEHIIMAJIOB U COBEPIIEHUS UMH paObOThI, PU3NYECKH HEBO3MOKHA.
OTO BEYHBIM JBUTATENIb U TOJIBKO ICEBIOYYEHBIE 3TOIO HE MOHU-
MaroT.

U B cuiy 3TOro o0CTOATENHCTBA, YEIOBEUYECTBO, K COXKaje-
HUIO, HUKOTIa He OYAeT MMETh CBEPXIPOBOIAIINX JTUHUI dIIEKTPO-
nepejaay, MOTOMY YTO BEYHbIC JIBUTATENU MPUHLUIHAILHO HEBO3-
MO>KHBI.

11. O JE®EKTE BECA
N "CBEPXTEKYYECTH"

Macca 1 2Heprus B HacTosIIee BpeMs SBIIOTCS (pyHIaMeH-
TaJIbHBIMU TIOHSATHSMU B TEOpETHUECKOM (u3nke. Macca, Kak KoJu-
YECTBO MaTE€pPUU U SHEPrusi, Kak CBOMCTBO MaTepUU COBEpIIATH pa-
60ty. Tak Kak Marepus HE MOXKET MPEBPALIATHCS B CBOE CBOMCTBO,
TO €CTh B DHEPIUI0, HE MOXKET BO3HHKATh M3 HUYETO U HMCYe3aTh B
HUKY/a, TO TOHATHE AeeKTa MacChl, KaK UCUE3HOBEHUS KaKOH-TO
4acTU MaTEPUH SBIISETCS, M0 CBOCH CyTH, aHTUHAYYHBIM.

Ho Tak kak 3TO siBIeHHE YCTaHOBJIEHO KaK Obl SKCIIEPUMEH-
TaJbHO, TO CJIE0BATENIBHO, PEUb MOKET UATH HE O Macce, a o gece,
KOTOPBIA MOXET U3MEHATHCS B 3aBUCUMOCTHU OT PACCTOSIHUS 70 TSi-
TOTEIOIIEro Tena. 371eCh MMEET MECTO METO0JIOTHYECKas OInoOKa,
KOTOPBIMH M300MIIyeT BCs TeOpeTHuecKas Hayka. [loaTomy BMecTo
noHATUSA "Macca", He00X0AUMO YIOTpeOIATh MOHATHE "Bec”.

CyTb siBIeHHs AedeKTa Beca TOCTATOYHO JETKO 00BsICHUMA.
JlroOas marepuanbHas 4acTUIlAa BEIIECTBA 00J1a/1aeT rPaBUTAIIMOH-
HBIM TIOJIEM U, CJI€IOBATENIbHO, MPUTATUBACTCA K JAPYTrUM MaTepu-
aJTbHBIM TEJIaM C HEKOTOPOM CHJION, OOpaTHO MPOTOPIHOHATHHOM
KBaJpaTy pacCTOSHUA MEXIYy HUMU. Mexay ABYyMsl 4YacTUILIAMH,
HaxXOJAIIMMHUCS APYT OT APyra Ha pacCTOSSHUU, HAMHOT'O MPEBbIIIA-
IOILIEM UX Pa3Mephbl, CUJIbI IPUTSKEHUSI OYEHb HE3HAYUTEIbHBI U HE
UTPAOT HUKAKOU POJIU.
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Ho ecnu 3Tr yacTuibl OKkaxyTcs JOCTaTOYHO OJIM3KO JIPYT K
IpYTY, Ha PACCTOSIHUU CPAaBHUMOM C MX pa3MepaMu, I'paBUTAI[MOH-
HBI€ CHJIbI BCTYMSAT B JCHCTBHE U MPUTSAHYT UX BIUIOTHYIO APYT K

P Apyry, o0pasys HOBYIO COCTABHYIO

yacTuny [ria.3].
P Bec »Toli HOBOHM cocTaBHOI

YaCTUILBI OKAXCTCA MCHBIIC, YCEM HX

Prc.22 BEC 10 OTACIBLHOCTH (pnc.Z%), n3-3a

YBEITUYCHUSI aCUMMETPHUH €€ TPaBH-
TAIMOHHOTO MOJIA M BBITAJIKUBAHUS U3 HEEe "JNMUIIHUX' JJIEKTpUYe-
CKHX 3apsioB. To ecTh BOSHUKHET Ae(eKT Beca.

ITo cBoeli cyTH, 0OBEIMHEHUE JIBYX YaCTHIl B OJHY, 3TO U
€CTh npouecc cuHmesd, IpU KOTOPOM COBepIIaeTcst pabora, mpo-
NOpIHOHANIbHAS ATOMY JieeKTy Beca. B mraHHOM cityuae, 3Ta paborta
OyZIeT coBepileHa IPOTUB CHJI MPUTSHKCHUS 3€MIIH, TaK KaK YMEHb-
[IEHUE Beca PaBHOCUJIBLHO MOAHSATHIO MATEPUAIBHOTO TEla Ha HEKO-
TOPYIO BBICOTY B €€ TPaBUTALIMIOHHOM I10JIE.

Tak kKaK CHUITBI IPUTSHKEHUS YACTHUIL MEXKTY COOON M 3eMIIeH
OYCHb MaJTBI, ISl UX OOHAPYKEHHS TPeOyeTCsl BEChbMa CII0KHOE 000-
pyZIOBaHHE.

Hwxe mpeanaraercst cxema mpocToro KCIepUMEHTa, UILTIO-

CTPUPYIOLLIETO BO3HUKHOBEHHE -

o g % 3

Vi' é ¢exTa Beca, KOTOPBII MOXKHO MPOJIe-
' MOHCTPHUPOBATH B JIIO0OH IIKOJIE.

H n TOJBKO JIOCTATOYHO UYBCTBHUTEINb-

Puc.23 HBIA JTHHAMOMETDP M HECKOJBKO II0-

st ero mpoBencHUS HYKEH

CTOSTHHBIX MarHuToB. [IpuMepHast cxema dKCIepruMEeHTa TIOHSATHA U3
pucyska (puc.23). JlehekToMm Beca Tak ke dJIEMEHTApPHO OOBSICHS-
€TCs SIBJICHUE CMAYUBAEMOCHU U NOBEPXHOCIHOZ0 HAMANCEHUA.
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Monekybl KUAKOCTH, KOHTAKTUPYIOLIHE C MOJIEKYJIaMH CTEHOK CO-
Cyla U MOJIEKyJlaMU BO31yXa, B pe3yibTaTe MepeTeKaHus 3apsioB
U3-3a pa3InYHON aCHMMETPHUH TPAaBUTAIIOHHBIX MOJIEH aTOMOB BO3-
JyXa M JKUJIKOCTH, CTAHOBSITCS JIETYE U BBITAIKUBAIOTCS BBEPX I10
CTEHKe, 00pa3ysi BOTHYTHIH MEHHUCK.

B cnyuae ¢ pTyThiO, HanpuMmep, Bce MPOUCXOAUT HA000POT —
B 3TOM CJIy4ae "BCIIJIBIBAIOT' CTEHKH COCY/a M IMPOUCXOAMT "OImmyc-
KaHHe" TpaHMyaIIMX CO CTEHKON MOJIEKYJ PTYTH, CO3JAIOLIEE BbI-
MYKJIBIA MEHHCK.

B pesynbraTe yBenuueHUs CUIIbI TSDKECTU B 30HE KOHTAKTa
CO CTEHKOH cocyla, pTyTh, KaK U HEKOTOpBIE OPyTrue *KHUIKOCTH,
aTOMBI KOTOPBIX UMEIOT OOJBIIYI0 aCUMMETPHUIO TPABUTALIMOHHBIX
1oJieH, O4eHb OBICTPO BBITEKAIOT Ja)Xe Yepe3 MUKPOCKOMUYECKHE
OTBEPCTHS.

bnarogapsi nmeperekaHulo 3apsa0B U3 MOJIEKYJ BO3QyXa B
MOJIEKYJIbI BOJIbI, CHJIBI IPUTSKEHUS MEXKAY MOJIEKYJIaMU BO31yXa
YBEJIMYMBAIOTCS U OHU 00Pa3yIOT Ha MTOBEPXHOCTH BOJIBI INICHKY I10-
BEPXHOCTHOT'O HaTsKeHHs. TOYHO Takas ke IUIeHKa o0paszyercs U
Ha MOBEPXHOCTSAX TBEPABIX TEJ.

Ona oOyciaBimuBaeT U cHWKeHHE 3(P(HEKTUBHOCTH TajbBa-
HUYECKUX 3JIEMEHTOB B pe3yNIbTaTe H3OJSIHUH TOJIOXKUTEIBHOTO
AIIEKTPOJIa OT AJICKTPOJIUTA, TA30BOM IIEHKOH. Bo m3bexanuu mo-
JSPU3ALMH, JIEKTPOJ IPUXOAUTCS OKPYKATh TIOPUCTOMN U30IISILIUEH,
npeaHa3sHauYeHHOM 111 a0copOLMy Ta30B BBIICISIOMUXCS TP pa-
00Te 37eMeHTa.

B Bakyyme nmoBepxHOCTHas IJICHKA BO3yxa He oOpa3yercs,
YTO MPUBEJIO K CBapKe MIAPHUPOB JIFOKA KOCMUYECKOT0 KOpalJis, u3-
3a 4ero 4yTh HE MOrud KOCMOHABT JIeoHOB. [11.3].
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12. O CHHTE3E

Deonwyua mamepuu 6 npupooe npeocmagsiem codou 00HO-
HANPAGICHHBII U HEOOPAMUMDBLIL NPOUECC HENPEPbIBHOZ0 CAMO-
HPOU3BOJILHO20 YC/IOHCHEHUA €€ CIPYKMYPbl 8 pe3yibmame 00b-
eounenus (cunmesa) 60jiee nPOCMBIX YACMUY 8 Doslee COIHCHbIE
CMpPYKmypHble 00pa3o08anus.

Korma Bel ocraBnisiere Ha ynulle Kelle3HbIH TBO3/Ib, OH TTOKPHI-
BaeTCs p)KaBUMHOM. PykaBunHa - 3TO OKHMCeN )Kene3a, TO ecTh Ooee
CJIOKHOE BEILIECTBO, YEM YHCTOE KeJle30. A eCliu pSAIOM C HUM Oblia
emié u cepa, TO MOJIYYUTCS MOJIEKyJa Cylbpuaa uiu cyibdara xe-
ne3a, Kotopas etié 0oJiee Cl0XKHasl, YeM MOJIEKYJIa OKHCIIaA.

W ecnu 3T0 yCNOXKHEHHE MPOUCXOAUT B TEYCHUH HECKOIBKUX
MUJUTMOHOB JIET, a MPUPOABI TAKUM KOJIMYECTBOM BPEMEHH PacIio-
JlaraeT, TO Hen30€KHO MOSIBUTCS KaKasi-HUOY b 1Ie30KCHPUOOHYKITe-
MHOBAs KUCIIOTA. A 3a HEl M JKMBas KJIETKA M B KOHIIE KOHIIOB Yeo-
BEK...

[Tpuuém mpu cuHTE3e BCeraa BbIAEISETCS HEKOTOpas MOII-
HOCTb, IPOMOPIIMOHAIbHAS BO3HUKaIOIEeMy edeKkTy Beca. B Hayke
3TOT AedeKT Beca OIMO0YHO Ha3bIBaeTcs "NeeKToM Macchl" U CUH-
TaeTCsl, YTO OH, SIKOOBI, XapaKTepU3YeT, TaK Ha3bIBAEMYIO, JHEPTHIO
cBs13M yacTull. Ho BOT 0OpaTHEI mporiecc B MpUPo/ie HEBO3MOKEH.
HukTto HUKOTIa HE HAOMI0 1A, YTOOBI PYyAa, TO €CTh U3 CMECh OKHC-
JIOB, Cynb(HIOB, CaMOMPOM3BOIBHO pacmajanach Ha COCTABHBIE
AJIEMEHTHI U TIOTYYUIIOCh YHCTOE JKEIE30 WM ME/Ih WU €II¢ YTO-TO
YHUCTOE.

U xoT4 B pUpo/i€ CyIIECTBYET OECKOHEYHOE KOJIMYECTBO YPOB-
Hell CMHTe3a, YeJIOBEK MOKa MOXeT HaOIioJaaTh TOJBKO Ba BHJA.
D10 cuHTe3 HU3KoTemneparypHbiii (HTC), Ipu KOTOPOM MPOUCXO-
JUT TIPOCTOE CIUSHUE ATOMOB B MOJIEKYJIBI C BBIICTICHUEM CPaBHHU-
TETHHO HEOOJBIIIOTO KOJIMYecTBa Teria (puc.24).
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[IpumepamMu Takoro CUHTE3a, SBJISIOTCS OOBIYHBIC MPOLECCHI
OKHCJICHUS UM TOPEHUSI.

PaccmoTpum, Hampumep cuHTE3 OOBIUHON BOAbl. [lomycTtum
HMMeeTCsl HEKOTOpast EMKOCTh, 3aMI0JTHEHHAs
—f _+° °+4-[— CMECBhIO BOJIOpOJia U Kuciopoja. Tak kak
= : ra3bl UMCIOT JOBOJIBHO 6OJII>H_IyIO oTpuna-

TCIIBHYIO ACUMMCTPHUIO T'PABUTALIMOHHBIX

e M

% 00yCITaBIMBAIOIIYIO UX CTpEMIICHUE 0E€CKO-
€D R HEYHO PACIIUPATHECS, TO MX aTOMbI B CMECH
HAaXOMATCS HA HEKOTOPBIX PaCCTOSHHSIX
JAPYT OT APyTra ¥ HUKAK He pearupyror.

Ho JOCTATOYHO MHKpOCKOHH‘-I@CKOfI HCKPBbI, KaK aTOMBI I'a30B

1oJiel aTOMOB, (OTpPHULATEIBHBIM 3apsn)

Puc.24

MTHOBEHHO I10 BceMY 00bEMY 00bEeTUHSIOTCS, 00pa3ysi CMECh OTPH-
LATEIbHO 3apsSXKEHHOT0 BOJASIHOTO IMapa ¢ OTPULATEIbHBIMU YacTH-
LlaMHU, CUJIaMHU OTTaJIKUBAHUSA KOTOPBIX, EMKOCTh paspymaercsa. To
€CTh MPOUCXOAUT B3pbIB. MexaHu3M 3TOro mpoiiecca JI0BOJBHO
IIPOCT.

Hckpa mpeacraBisiomas coOOW IMOTOK AJIEKTPOHOB, IBUXKY-
IIUXCSI C OTPOMHOM CKOPOCTBIO, KOTOPBIE CO3JAI0T YAAPHbBIE BOJIHBI
B IPaBUTALIMOHHOM T0JI€ (CBE€YEHUE). ITU yAAPHBIE BOJIHBI, BO3/ICH-
CTBYIOT Ha aTOMBI Ta30B, CONMKasi UX HACTOJBKO, YTO CHIIBI TPaBU-
TAIMOHHOTO PUTSDKEHUS MEKIy aTOMaMU HAYMHAIOT MPE00IaiaTh
HaJ| CWJIAMH 3JIEKTPUYECKOT0 OTTATKUBAHUS

OTH CUJIBI TPABUTAIIMOHHOTO TPUTSHKEHUSI COMMKAIOT aTOMBI
HACTOJIBKO OBICTPO, UTO BO3HUKAET cepuyecKkas yJapHas BOJIHA,
pacnpocTpaHsIoIascs no o0bEMyY U cO3/1alo1ast JTaBUHHYIO LIETTHYIO
PEaKIUIO CUHTE3a ATOMOB I'a30B B MOJIEKYJLY BOJBI.

Btopo#i BujJ cHHTE3a — 3TO BBICOKOTEMIIEPATYPHBINA CHUHTE3
(BTC), mpy KOTOPOM aTOMBI, Y4acTBYIOIME B IPOLECCE CUHTE3A,
HAXOJATCS B #CUOKOM COCTOSIHUHM, O KOTOPOM COBpPEMEHHAasl HayKa,
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no mmitoctu Pesepdopaa u nopaa KenbBuHa, HE UMeeT HU Maeii-
HIETO MPEACTABICHUS U IIOATOMY OHU MOTYT CIIMBAaThCs BMECTE, 00-
pasys aToMBbI 00Jiee TSHKETBIX SJIEMEHTOB (PHC.2S).

[Ipu sTom BeIAENseTca orpoMHasi MOITHOCTH (W), KOTOpyrO
HECYT 3JIEKTPOHBI.

: Takue npoueccsl CUHTE3a MOTYT UATH
i.. \ E

ia N _*@ G*' TOJIBKO B YCJIOBHUSIX KOJIOCCAJIBHOIO JIaBJIe-
HUS ¥ TeMIieparype 0ojee MUJUTHOHA Tpa-

-+w+'_- JlyCOB, KOTOPbIC CYIIECTBYIOT B MOBEPX-
- 4 HOCTHBIX CIIOSIX 3BE3Jl HJIM B LICHTPE aTOM-
HOT'O B3pbIBA.
il ’1*@ > 5 B Gonee rny6okux ciosix 3BE31 UAYT
¥ Sl IPOLIECCHl CUHTE3a DJIEMEHTAPHBIX YaCTH
Puc.25

U3 CcyOdlIeMEeHTapHBIX, TaK >X€ HaXoHs-
HIMXCS B )KUJIKOM COCTOSIHUY M IMEIOIIHX eIIE 00J1ee BBICOKYIO TEM-
neparypy.

[Ipu 3TOM BBIAEASETCS MOILIHOCTH HA MOPSIKHU MTPEBBIILIAIOIIAS
MOIIIHOCTb CHUHTE3a I'eJINsl, MPOUCXOIAIIEr0 Ha IOBEPXHOCTH 3BE3 .
DTO HeHaOIIoAaeMblii HAMU CBEPXBBICOKOTEMITEPATYPHBIA CHHTE3
(CBTC), KOTOPBIN MOJIJIEPKUBAECT BHICOKOTEMIIEPATYPHBIA CHHTE3,
UIYIIUNA B MOBEPXHOCTHBIX CIIOSIX U O KOTOPOM YEJIOBEUECTBO HE
MMeEEeT HU MaJIeHIIero npeiCTaBICHuUS. ..

CoBeplIeHHO MOHSATHO, YTO HUKAKUX MPOLECCOB XOJIOTHOTO
snepHoro cuHte3a (XSIC) B IpHUpPOAE CYLIECTBOBAaTb HE MOXKET,
KpOMe€, TaK Ha3bIBaEMBIX "XMMMUYECKHUX"' IPEBPAIICHUNA WIN peak-
Ui, UAYIIMX WHOTJA JdaKe C MOHMKEHUEM TeMIieparypbl. Tem 60-
Jiee, 9YTO y aTOMOB HET U HE MOKET ObITh HUKAKUX SIZIEP.

(Ilpasoa yuénvie 06 smom noka He 002a0bIEAIOMCA U NOIMOMY
OYeHb CUNHO 3aHAMbL OECNIOOHBIMU NOUCKAMU D020 CAMO20 X0JI00H020
A0EPHO20 CUHME3Q).
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B3peiB BOiOpo1HON OOMOBI, 3TO IPUMEP BBICOKOTEMIIEPATYP-
Horo cuHTe3a (BTC), npoucxoadiero ¢ BbIICICHUEM KOJIOCCAIb-
HOM MOUIHOCTH, COIPOBOXIA€MOW 3HAYUTEIbHBIM ITOBBIIICHUEM
JABJIICHHUS. U TEMIEPATypbl, KOTOpas MOAAEP/KUBAET aTOMBI BOJO-
poJia B 30HE PEaKLIUH B )KUJAKOM COCTOSIHUM, 00yCIIaBJINBasi BO3MOXK-
HOCTb UX CIUSHHS B aTOMBI renusi. OHako 000J109Ka BOJIOPOIHOM
O60MOBI HE MOKET MPOTUBOCTOSITH TAaKOM TeMmepaType, OHa MOYTH
MI'HOBEHHO IIJIaBUTHCS U Pa3pyLIAaeTCsl KOJIOCCAIBHBIM JaBICHUEM B
30HE CHHTE3a.

[ToaToMy B peaknuy yCneBaeT IPUHATh y4aCTUE OYCHb HE3HA-
YUTEIIBHOE KOJIMYECTBO MCXOIHOIO BEIIECTBA, B HECKOJIBKO AECH-
TBIX JOJIEW MpoueHTa. [IonpITKY y4EHBIX 3aIlyCTUTh PEAKIUIO CHH-
Te3a B KAKOK-TO 3()eMepHON MarHUTHOM JIOBYIIKE, KOTOpast JOJKHA
BBIIEP’)KMBATh OTPOMHOE JaBJIEHHWE, 110 MEHBUIEH Mepe TakK ke
HaMBHBI, KaK MOMBITKH MOJHATE Ce0s 32 BOJOCHI.

EQvHCTBEHHBIN peallbHBIN IIyTh B 9TOM HAIPABICHUH, ITO UC-
MIOJIb30BAHUE PEAKLUUN CHUHTE3a C Y4YaCTUEM YypaHa U TKEIBIX
TPAHCYPAHOBBIX 2JIEMEHTOB, I'I€ YEJIOBEYECTBO YK€ IOCTHUITIO HEKO-
TOPBIX peaJIbHBIX Pe3YyNbTATOB. [Ipy CUHTE3€ MOJIEKYIIAPHBIX COCIH-
HEHUH, BBIJIEJICHHE MOLUTHOCTHU U MOBBIIICHNE TEMIIEPATYPHI HE3HA-
YUTEIIBHO, T0O3TOMY CIIMSHHS aTOMOB HE IPOUCXOIUT, & OHU IIPOCTO
00BETUHSAIOTCS B MOJICKYJIBI.

OObIuHOE TUTaMSI, HANPUMEp, MPEICTaBIseT co0oil mporiecc
CHUHTE3a MOJIEKYJI TOPIOUNX BELIECTB C MOJIEKYJIaMH KHCIIOPOAa, CO-
IPOBOKIAEMBI OTHOCHTEIHHO HEOOIBIINM, 110 CPABHEHHIO C BBICO-
KOTEMIIEPAaTypHbIM CHUHTE30M, BBIJICJIEHUEM MOIIHOCTH U HEOOJIb-
IIMM ITOBBIIIEHUEM TEMIIEPATYPBI.

HerpynHo mpeacraButh cede, Kakas MOXKET BbIIEIUTHCS MOLI-
HOCTh, HallpUMep, IPU CUHTE3€ NMPOTOHA U3 CYy03JIEMEHTapHBIX Ya-
CTHII, KOTOPBINA MPOUCXOAMT B IITYOOKUX CIIOSIX TOBEPXHOCTH 3BE3.
A cnenoBaTenbHO, YTOOBI "PackoOTh" MPOTOH, HYXKHO 3aTPAaTUThH
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TaKylo 0OJIbLIYIO MOLTHOCTb, KOTOPOIl YEIOBEUECTBO €/1Ba JIU KOT/Aa-
HUOYIb OyneT pacnonaraTs. A MOATOMY BO3HS C aIpOHHBIM KOJLTai-
nepoMm, roBops cinoBamu @DeiiHMaHa, SBIsSETCS OOBIKHOBEHHBIM
HayBaTEJIbCTBOM.

Ilpoueccol pacnadoa mamepuu écezoa mpedyom 3ampamol
MOWHOCMU, NOIMOMY OHU 603MOMNCHBL MOJIBKO KAK C1e0CMmeus
unu nodounvie IPhekmol Kakux-mo 60nee MOUWHbBIX NPOUECCOB
cunmesa.

Hukakux o6paTUMBIX MPOLIECCOB B MPUPOE HE CYLIECTBYET,
9TO Takas e (PUKIMs, KaKk ¥ BeUHbIH ABUrarenb. Hampumep, mpo-
necc "pa3pyunieHus" KeJIe3HbIX KOHCTPYKIIMH B pe3yibTaTe KOppo-
3UH, IPEJCTaBIIsIET OO0 mpoliecc cuHTe3a 6ojiee CI0KHOTO Bellle-
CTBa - OKHCIIa KeJjie3a, XOTS B IIKOJIaX M By3aX y Hac CO3JaI0T CO-
BEPILIEHHO MEPEBEPHYTOE MPEACTABICHUE 00 ITOM, YBEpSis, UTO I3TO
IIPOLIECC pa3pyLIEHUs JKeJe3a.

W Takumu u3BpaIi€éHHBIMU NPEACTABICHUSIMHU U300MIIYET CO-
BpeMeHHas Hayka. JI100oii mpoliecc cMHTE3a, a He TOJILKO CHHTE3a
OKHCJIA KeJie3a, Bceraa UIET CaMOIPOU3BOJIBHO, C BBIIETICHUEM TOM
WJIM MTHOW MOIIHOCTH B BUJE TeIia. A JUIsl TOTO, YTOOBI Pa3AeIuTh
BEIIECTBO Ha COCTABJIAIOIINE AJIEMEHTHI, IPUXOJIUTCS 3aTPayrBaTh
onpeAenéHHYI0 MOLTHOCTb, UCIOJNB3YS APYroi, Oosiee MpHUOPUTET-
HBIM ¥ MOLLHBIN MTPOLIECC CUHTE3A.

Hanpumep, nporiecc cuHTe3a yriieKuciIoro ra3a, B pe3yJyibrare
KOTOPOT'O yriaepoJ] OTOPBET aTOM KUCIOPOAA OT MOJEKYJIbI OKHCIIA
U TIPUCOEAMHHUT €ro K cebe. ITO MmpoIecchl MPOUCXOSAIINE, HATIPH-
Mep, B JOMEHHBIX IeYax.

B pe3ynbTare Toro, 4T0 BOZHUKAIOMIHKA 1e(eKT Beca IPH CHH-
T€3€ YIJIEKHCIIOTO Ta3a MPEeBbIIaeT U30bITOK Beca, BO3HUKAIOIINN
IpU pacnajie OKHCIa keljie3a, TO BbIAEISIOUIeCSl MOITHOCTH CHUH-
Te3a ¢ M30BITKOM XBaTaeT Ha TIOKPHITHE 3aTpaT HA paciaj] OKHUCIIA.
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Ecnu Gb1 B ipupo/Ie MOT CYIIIECTBOBATH CaMOTIPOU3BOIHHBIN
pacnaj, HaM He3aueM ObLIO Obl CTPOUTH JOMHBI UM KOHBEPTEPHI
JUTSI TIOJTy4€HHUS YHCTOTO JKeJie3a WJIM KaKoro-To APYyroro mMerasia.
Jocrarouno ObUTO OB TOI0KIATh, KOT/A JKeJIe3Has py/ia caMa pac-
naféTcs Ha YHCTOE JKeTe30, cepy, Kuciaopon... Hezauem Obuio ObI
MOKPBIBATH aBTOMOOWIIA aHTUKOPPO3UIHBIMU TOKPBITHSIIMH. . .

IIpouecc cuHTe3a TSHKENBIX 2JIEMEHTOB B IPUPOIE UAET 10 HE-
KoToporo npexaena. C pocTOM aTOMHOIO YKCJIA, CHIIbI PUTSKEHUS
MEXy 3JIEMEHTapHBIMU YacTHUILIAMHU, U3 KOTOPBIX COCTOHUT aToM,
YMEHBILAIOTCA U aTOM IMPHUOIMKAECTCA K COCTOSIHHUIO, OJIHM3KOMY K
KUAKOMY. YpaH, HallpuMep, B YUCTOM BHJE MPEACTaBIsAET coO0i
MaTepual, Jaxe 0ojee MIacCTUYHbIM, YeM CBUHEII.

To ecTb CHIIBI TPUTSKEHUS YACTHI] B aTOME YpaHa OCIa0IeHbI
Y OH MPU B3aUMOJECHCTBUU C YACTUIIAMU UMEIOIIMMH JOCTATOYHYIO
SHEPTHUI0 (CUHTE3), OH MOXKET NEPEUTH B COCTOSHUE KUAKOM KarlIu,
YTO CJIEJIaeT BO3MOXKHBIM €T0 pacrajl U Kak pe3ysibTaT, 3amycK Jia-
BUHHOW pEeakIuu CHHTE3a ero 0OJIOMKOB C aTOMaMH OKpY>Karolei
CpeJlbl UJIM ATOMHOMY B3pBIBY.

CaMonpou3BOJIBHBIN pacnaj, aToMa ypaHa HEBO3MOXKEH, TaK
KaK JJIs1 5TOr0 He0OXOAMMO 3aTPaTUTh BITOJIHE OMPEAEIEHHYIO MOIII-
HOCTh, HHA4Y€ OH MPOCTO ObI HUKOTAa HE CMOT 00pa3oBaThes. U ero
€CTECTBEHHAsI PaJHOAKTHBHOCTH O0YCIIOBICHA TOJIBKO JIUIIH BHEIII-
HUMHU BO3JICUCTBUSIMU, @ UMEHHO NMOTOKAMHU KOCMHUYECKHX YacCTHII,
KOTOpPbl€ HHULIMUPYIOT paciaj OTAEIbHBIX aTOMOB, COIPOBOXK/1a10-
HIMXCSI CHHTE30M C BBIOPOCOM (M3ITy4E€HUEM ) YACTHUII, UMEIOIIUX BBI-
COKYIO MIPOHUKAIOUTYIO CITIOCOOHOCTb.

Ecnu takue 3neMeHTbl neanbHO 3KPaHUPOBATh OT JTHOOBIX U3-
Jy4eHHUH, TO OHU MOTYT XPaHUTHCSA CKOJIb YTOJIHO MPOJIOJIKUTENb-
HOE BpeMms, Jake eclid OyAyT MMEeTb, TaK Ha3blBAEMYIO KpUTHUE-
ckyto "Maccy". Haue rosopsi, "ecrecTBeHHas" paguOaKTHUBHOCTh
TSOKENBIX AJIEMEHTOB U PAJIMOAKTUBHBIX M30TOIOB - 3TO PE3YyibTaT
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O0MOapAMPOBKH HMX OBICTPHIMH KOCMHUYECKMMH dacTuiiamu. Cam
IIPOLIECC aTOMHOTO B3pbIBA MMEET MEXaHU3M, OTJIMYAIOUIUICS OT
OTMCBHIBAEMOT0 B yueOHUKaX ¢u3uku. B oTcyrcTBumM (hoHOBOTO M3-
Jy4eHHs HUKaKas LeMHas peaklys HUKOrqa Obl He CMOTIJIa HauaThCs
U paboTa aTOMHBIX PEaKTOPOB ObLIa ObI HEBO3MOXKHA.

3abnyxaeHusl, apse B HayKe, y'Ke MPUBEIH K TOMY, YTO
(U3HUKY TBITAIOTCA PACKOJIOTH MPOTOH, COBEPIICHHO HE MOHUMAS,
YTO YEJIOBEUYECTBO MOKA eMIE HEe pacmojaraeT UCTOYHUKAMH MOIITHO-
CTH, MO3BOJISIFOIIMM PACKOJIOTh 3JIEMEHTAPHYIO YaCTHILY.

OcCKoNKH, TOJy4yaroluecs: Mpu CTOJIKHOBEHUU IMPOTOHOB B
KOJUTaiifiepe, 3TO He €r0 COCTaBHBIE YACTH, KaK OIIMOO0YHO MOJIaratoT
yu€Hble, a BCEro JIUIIb MPUIUIIINE K HeEMY JETKHe cyOaieMeHTap-
HBIC YaCTHUIIbI, OOECTICUNBAIONINE ACUMMETPHIO €0 TPaBUTAI[MOH-
HOTO TOJISI.

Mo1tHOCTh HE0OX0IMMast ISl OCYIIECTBICHUS pachajia Jaxe
aTOMOB Tellusl, HE TOBOPS YXKE O pacmnajie MpoToHa, T0JDKHA TIPEBbI-
IIaTh MOIITHOCTb, BBIACIISIOIIYIOCS IIPU B3PBIBE BOAOPOAHOI OOMOBI.

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

13. O IPOCTPAHCTBE
N BPEMEHU

W3 ompeneneHuss MaTepUM COBEPIICHHO SCHO, YTO OHA HE
HY’KJIa€TCs B TAKUX CYLIHOCTSX, KaK IPOCTPAHCTBO U Bpems. Takue
MOHSITHS, KaK MPOCTPAHCTBO, BPEMsI, Macca, SJHEPTUs, TEMIIEpaTypa,
AaBJICHUC U ITPOYCC — 3TO TOJIbKO TCPMUHBI, TPUAYMAHHLIC JIIOAbMU
JJISL 0603HaquI/I5I HCKOTOPBIX CBOMICTB MaTCpHu.

Ilpocmpancmeo — 3T0 CBOWCTBO MPOTSHKEHHOCTH CaMOU Ma-
TE€PUH U TOBOPUTH O HEM B OTCYTCTBUU MaTepUH, COBEPIICHHO Oec-
CMBICJICHHO. MaTepus cama 1o ce0e U eCTbh 00beM.
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NMeHHO 3TO CBOMCTBO MPOTSHKEHHOCTH MAaT€pUM U AAET HAM
BO3MOKHOCTb MIEPEMEIATHCS B HEN Ky1a yroaHo. Iloatomy MbI Bee-
r1a IMEEM BO3MOKHOCTh ChE3/IUTh B COCEIAHIOKO JIEPEBHIO, HA Jady,
B Typuuto, Ha JIyny...

Bpems, kak ¢usudeckas CylHOCTh B IPUPOJIE BOOOIIE HE CY-
LIECTBYET, 3TO AAKE HE CBOKMCTBO MaTEPUH, a BCETO JIUIIb CBOMCTBO
YEJIOBEUECKOr0 CO3HAHUSI 3alIOMUHATH KAKUE-TO MPOMEXYTOUYHBIC
COCTOSIHUS IIPOLIECCOB.

N Bpemst — 3TO cpaBHUTEIbHASI MEpa OTHOCUTEJIBHOW UHTEH-
CUBHOCTH KaKUX-J1100 mpoueccos. Eciu Obl 1011 HE UMENH TaKOTO
CBOICTBa, KaK CO3HaHHME U MaMsTh, OHU HUKOTJA ObI HE U300penu
TaKOTr'0 MOHSTHS, KaK BPEMsI U CKOPOCTb.

N3mepenune BpeMeHH — 3TO CpaBHEHUE ITTUTEIBHOCTH KaKOTO-
anbo mporecca ¢ AIUTETHHOCTHIO JIFOOOTO MPOU3BOJIIEHOTO IPO-
1ecca, IPUHATOTO 3a HTAJIOH.

B namewm cnydae ¢ AJIMTENBHOCTHIO TOBOPOTA 3EMIIM BOKPYT
cBoelt ocH. [Ipnuém 3TaioHOM MOXKET OBITh TOJIBKO MEPHOANYECKHI
IIPOILIECC, TOTOMY YTO CPAaBHEHHUE HENPEPBIBHBIX JIMHEMHBIX MPOLEC-
COB — HEBO3MOXHO. OTCIO/]a JJOTUYECKH BBITEKAET HEBO3MOXKHOCTh
CYIIIECTBOBaHUSI TaKOW (PU3MUECKOM KaTeropuu, Kak BpeMsl, BO-
oOmre.

Cneooeamenvho, 6 npupooe Henm 8pemMeHu U Mamepus cy-
wiecmeyem 6 6e4HO OJIAUEMCA HACIOAULEM.

PaznuuHOe TeyeHne BPEMEHU B Pa3HbIX CUCTEMAaxX OTCUETA 110
JDKEHAYYHOH TEOpUH OTHOCHUTEIBHOCTH IMpECTaBIsieT co0oil Open
YUCTEUIIEeH BObI, KOTOPbIA CTAHOBUTCSA OYEBHUIHBIM, CTOUT TOJIBKO
monpoOoBaTh OCMBICIUTE YTBEpXKAEHHUE, uTO: "B cucreme A mpoxo-
IUT OOJIBIIIE BPEMEHH, YeM B cucteMme b, 3a 01HO 1 TO ke Bpems .

bonee Toro, cucteMsl ¢ 3aMEVIEHHBIM MM YCKOPEHHBIM Te-
YEHHEM BPEMEHHU, JIOJDKHBI ObLITN ObI HCue3aTh U3 BUIY, TaK KaK He-
BO3MOXXHO BUJIETh OJHOBPEMEHHO MPOIIIOE U OyayIiee.
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J11st TOTO, 9YTOOBI BO3BPATUTCS HA3a][ K MPOIIJIOMY COCTOSTHUIO
KaKoro-Jmbo mpoliecca, ero He0OXOIMMO 3aIyCTUTh B OOpaTHOM
HAIPaBJICHUH, YTO COBEPIICHHO HEBO3MOXKHO, TAK KaK 3TO IIPOTHBO-
pPEYHT BTOPOMY Hadaly TCPMOJWHAMUKH. A CJICIOBATEIIBHO, TaKas
dusnueckas KaTeropus, Kak BpeMs, B IPUPOJIe HEBO3MOXKHA U Tepe-
MEIICHHUE B MPOIUIOe WK Oyayliee BO3MOKHO JIUIIb B HAIIIEM BO-
00pakeHU! U B (PAHTACTUYECKHX PACCKa3ax.

14. O IBM)KEHHUU
HEBECHBIX TEJI

Ha pucynke (puc.26) mokazaHo IBHXEHHE CIYTHHKA S 1O

5 AITUIITUYECKON opbure.
T Hawubosnee ecTeCTBEHHBIMH JUTS
Vi i JNBU>KEHUS CIIyTHUKOB W ILUIA-

HET SBIISAIOTCS KPYrOBbIE Op-
OUTBI, TJIe IBUYKEHUE ITPOUCXO-
IUT TIO0 SKBUIOTEHUHATbHOU
TPAaeKTOPUHU, HE HapylIaeMou
HUKAKUM W BO3MYHICHUAMU U

Puc.26 He TpeOyroliee 3arpar dHEp-
THUU.

(Cnymuuk, osudxcywquiicsa no Kpyzoeoii opoume, ¢ 0eKapmoeoii
cucmeme KOOPOUHAM YUACMEYEm 00HOBPDEMEHHO 8 08YX OBUNCCHUX,
20pU3OHMANbHO NO Kacameavhoil ¢ 1-ii kocmuueckoii V, ona oaunnoi
njaanemosl, CKOPOCHIbI0 U CB80000HO RAOAA 6EPMUKAIbHO, NOO Oell-
cmeuem zpasumayuoHHbIX CUl eé npumsadxicenusn. B pezynomame smozo
08UIICEHUSL, 8 KAXHCOLLIL MOMEHM 6PEMEHU PACCIOAHUE OM CHYMHUKA 00
Uenmpa naanemsvl NOCHOAHHO.)

B nonapnoii cucreme xoopauHaT 3T0 OyJIET ABMKCHHE IO
SKBUMOTECHIMAIBHOW TPACKTOPUHU, PAANYC KOTOPOM MOCTOSHEH
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(R=const). [Tpy 3TOM HMKAKOTO U3MEHEHUS TPABUTAIMOHHBIX TIO-
TEHIMAJIOB, IEUCTBYIOIINX Ha CITyTHUK Ha BCEU TPACKTOPHUH ABHKE-
HUS, HE IMPOUCXOAUT. M mo3TOMy IIpM MOYTH MOJIHOM OTCYTCTBHH
COIIPOTHBIICHUS CPENIbI, CITyTHUK WM ILUIAHETa MOTYT JBUTATHCA 110
TPAEKTOPUH PAaBHOT'O IOTEHIMAJIa OYEHb U OYEHB JIOJITO.

VMeHHO nyTaHuLa ¢ AEKapTOBBIMU KOOpAMHATAMHU U IIPUBO-
JIUT K TOMY, 4TO YYEHbIE HE B COCTOSIHUM OOBSACHUTH TAKUX MTPOCTHIX
BEIlIEH, KaK HalpuMep, Mpeneccust opouTsl MepKypus.

JIBrOKEeHHE TIO DIUTUTITUYECKON OpOMTE HECKOJIBKO OTIMYa-
ercs. [Ipn ABM>KEHHMH CITyTHHKA M3 amoresl 0 y4acTKy A Ha HEro
JIeMCTBYET cujla, 00YCIIOBIEHHAs Pa3HOCTBIO IPABUTAILIMOHHBIX I1O-
TeHIManoB AR1, KOTOpasi, IPEBbIIIas TOPU3OHTAIBHYIO CKOPOCTh V,
OTKJIOHSIET CIIyTHUK, 3aCTaBJIsAd €ro ABUrarecs mno kpusoit C. B ne-
purennu, Ha060pOT, €ro rOPU3OHTAIBHAS CKOPOCTh V INPEBBIIIAET
CHITy, OOYCJIOBJICHHYIO Pa3HOCTBHIO TPABUTAIIMOHHBIX MTOTEHIHATIOB
AR2, U3-3a 4ero, BBIXO/S HA y4acTOK B, cliyTHUK ABMKETCS 1O KpH-
Boi1 D.

B pe3ynbTare 3THX cCMENIEHU, BEI3BAaHHBIX PA3HOCTHIO CKO-
pocrteii Ha ydacTkax A u B, ajnmunTuueckast opOuTa moBopaunBaeTCst
(mpeneccupyeT) B CTOPOHY IMPOTUBOIIOIOXKHYIO HAllPaBIEHHUIO Bpa-
IIEHUs] CIyTHUKA. JTa JIMHEHHAas Ipereccust MPUBOANT K "0OKaThI-
BaHMIO" (hOKyca 3JUIMIICA BOKPYT IIEHTpa IJIAHEThl U MEAJICHHOM
9BOJIIOLIUH JUTMITUYECKON OPOUTHI B KPYTOBYIO.

MexaHu3M 3TOM 3BOJIIONMHU HOCTAaTOYHO MpocT. Bo3Hukaro-
11asi B pe3ysbTaTe OTKJIOHEHUS TPA€KTOPHU OT JKBUIIOTECHIUAJIb-
HOW, Pa3HOCTb T'PaBUTALIMOHHOTO MIOTEHIUAJIA, IPUBOJNT K BO3HUK-
HOBEHMIO CUJIBI, KOTOpPasi CTPEMUTHCS BOCCTAHOBUTH KPYTOBYIO Op-
oury.

IIpockakuBasi TOUKY OKPY>KHOCTHU C HYJIEBOM Pa3HOCTBIO I10-
TEHIMAJIOB, CIIyTHUK OTKJIOHSETCS B IPOTHBOIIOJIOKHYIO CTOPOHY,
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YTO ONATh K€ INPUBOAUT K BO3HMKHOBCHMIO IPOTHBOIIOJIONKHO
HalpaBJIEHHONW Pa3HOCTH NOTEHIMAJIOB U K KOJIEOAHUSIM OpOUTBHI.

B pesynbTare 3aryxaHus 3TUX KojeOaHWM, IIMITHYECKAs
opOuTa 3BONIOLIMOHUPYET B KpyroByto. Kpome Toro, HecoBnaieHue
IUIOCKOCTH OPOMTHI ¢ IUAMETPATIbHON TIOCKOCTBIO IJIAHETHI, TPH-
BOJUT €ILIE U K BOBHUKHOBEHUIO YITIOBOM INPELECCUU, KOTOpas Tak
JKe M0/ NEUCTBUEM Pa3HOCTH I'PABUTALIMOHHBIX IOTEHIIMAJIOB, IO-
CTEIIEHHO BBIPAaBHUBAECTCH.

VIMeHHO n3-3a HECOBIAAEHUS IUIOCKOCTU OPOUTHI CITyTHUKA
C IMaMETPAIbHOM IUIOCKOCTBIO IUIAHETHI, CIIYyTHUK ONHUCBHIBACT CHU-
HYCOUJAIBHYIO KPUBYIO Ha €€ MOBEPXHOCTH. CTPOro rosops, CIyT-
HUK JIBIDKETCS JaXKe He 110 AIIUITUYECKON OpOuTe, a 10 HEKOTOPOii,
OJM3KOM K 3JUTUIICY OBAJIbHOW TPAEKTOPUH, O ACHCTBHEM MTOCTO-
SIHHOTO U3MEHEHUA 2PAGUMAUUOHHBIX NOMEHUUAI06 HA Pa3JINy-
HBIX €€ yJacTKax.

JIBUTaThCS MO KPUBOW OJIM3KON K 3IUTUICY, CITyTHHK MOYKET
TOJIBKO B TOM CJIy4ae, €CIIU TATOTEIOLIEE TEJI0, BOKPYT KOTOPOTrO OH
JIBYDKETCSI, HE HAXOJUTCSA HU B OTHOM U3 (DOKYCOB 3TOH AIIMIITHYE-
CKOM KPHBOM.

3axonbl Kemuiepa onuceIBaroT, Kak JBUKYTCS KOCMHUYECKHE
TeJla, HO He OOBSACHSIOT NMPUYUH, TI0YEMY OHU Tak ABMXKyTcs. [lo-
TOMY YTO 3TO JJa)K€ M HE 3aKOHBI, a MPOCTasi KOHCTaTauus (hakra.
Cam Kemnnep cumrai, 4To mjIaHETh! ABMXKYT AHTEINBI. . .

W ecnu xn3Hb Ha 3emMile 0 NAJIEOHTOJIOTUYECKUM JaHHBIM
HACYUTBIBACT OKOJIO YETBIPEX MUJUIMAPIOB JIET, TO OTO 3HAYUT, YTO
YyeTblpe MWJUIMAp/a JIET Ha3aj] OopOMTa Halllel IUIAaHEeThl yxKe Oblia
oueHb OnM3Ka K KpyroBoi. Ha mianerax, ABMIKYLIMXCS IO OBaJlb-
HBIM OpOMTaM ¢ OOJIBIINM SKCHEHTPUCUTETOM CYILIECTBOBAHHUE "HKH-
BBIX" OPraHW3MOB HEBO3MOXKHO, B CHJIY MEHSIOIUXCS B OOJBIINX
npezenax NpUpOAHbIX YCIOBUH MPH MEPEXoie U3 Mepureius B ade-
it 1 00paTHO.
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A Temepp HECKOJBKO CIIOB 00 MCKYCCTBEHHBIX CIYTHUKAX
3emumn. MckycctBennbie criyTHukH 3emiun (MC3) neraroT 0OBIYHO
Ha HeOopmux BbicoTax 400 -600 KMIOMETPOB, TIe CUJla TIPUTSIKE-
HUS JOCTATOYHO BEJUKA.

HeBecomocTh KOTOpasi BO3HUKAET Ha CIIYTHUKE, HEBECOMO-
CTBIO B IOJIHOM CMBICIIE HE SIBIASIETCSA. DTO JIUIID WIIJIYO3U4, O6yCJIOB-
JIeHHasi CBOOOIHBIM IaJICHUEM CIIYyTHHKA MOJ JeHCTBHEM ero co0-
CTBEHHOTO Beca, KaKk B OTOpBaBLIeMcs JU(PTE WIK B caMOJIETe, TTH-
KHUPYIOILIEM IO 1MapabonyecKoil TpaeKTOpHUH.

[ToaToMy 4TOOBI HE yNacTh, CHYTHUK JOJIKEH UMETh TOpH-
30HTAJIBHYIO COCTaBJISIFOIIYIO CKOPOCTH
paBHYIO0, TaK Ha3bIBAEMOI, MEPBOI KOC-

muueckor. Hacrosmasgs HeEBECOMOCTH
MOXET CYILIECTBOBATH TOJIBKO Ha BBICOTE

[IPEBBILIAIOIICH PaINyC IUIAHETHI, TAE €€

/
opbuta B

Puc.27

CHJIa TATOTCHHUSI CTAHOBUTCA HHYTOXK-
HOW W TZie, COOCTBEHHO M HAYMHACTCA
OTKPBITBIN KOCMOC.

Oto BeIcoTa 6300 KUIOMETpOB U Oosee. Ha Takux opburax
TOPU30HTANIbHASL CKOPOCTh CITyTHHUKA MOKET OBIThH Jake HyJIeBoi. B
Clly4ae COBIIaJICHUS HAlpaBJCHUsI BpaIlleHUs CIIyTHHKA C HaIlpaBJie-
HUEM BpalleHUs 3eMIIH, €r0 YIioBas CKOPOCTh OyJeT paBHA YIJIO-
BOI CKOPOCTH CYTOYHOT'O BPAIIEHUS IUTAHETHI U CITyTHUK MOXKET BH-
ceTb Haj J000i e€ Toukoi HenoABMKHO. W mogo6HbIe OpOUTEHI 110-
JYYUIIM Ha3BaHUE T€0CTAI[HOHAPHBIX.

O Toukax JlaHrpaska

Henonnmanve ydy€HbIMU CYTH SIBI€HUS TPaBUTALUH, a TaK
e HeJIeNoe JIOMyIEeHUE, UTO J1Ba HEOECHBIX Tella, HEe UMEIOIINX Ma-
TEpUAIbHOM CBSI3U, MOTYT BpAIaThCsl BOKPYT KaKOro-To Mudpuye-
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CKOT'O LIEHTpa Macc, MPUBEJIO K U3MBIIIJICHUIO HEKUX TOYEK JINOpa-
LIUH, B KOTOPBIX TPEThE TEJIO, HAXOIAIIEECs B ITOM CUCTEME, HEIO-
JBUKHO OTHOCUTEJIBHO JIBYX JIPYTHX.

Touka C (puc.27), B KOTOpOH CHIJIBI TPABUTAIIMH JBYX KOC-
MUYECKHUX TE€Jl YPAaBHOBEIIEHbI OTHOCUTEIILHO TPETHETO, JICKUT HA
MPSMOM, COEAUHSAIOLIEN LIEHTPBI ABYX ATUX TEJ U HAXOIALICHCS Ha
PACCTOSIHUSAX OT ATUX Tell, ONPEISIISIEMBIX COOTHOIIIEHUEM KYOOB UX
paarycoB, KOTOPbIE MOXHO OMPEIEIUTh 10 hopmyie:

Sa=(Sp*Ra%)/Rp>. rie

R - paouycwvr nebecnvix men,

S — paccmosinus medncoy Humu.

DTO TOYKA HEYCTOMYMBOTO PaBHOBECHSI, KaK Ha BEPIIIUHE KO-
HyCa U TEJIO ABMIKYIIEeCs 1o OpOUTE, MPOXOASINeH Yepes 3Ty TOUKY,
1100 ocTaHeTcss Ha OpOUTE BOKPYT Tena A, 1100 OyAeT 3aXBaueHO
TeraoM B u mpeBpaTtuTcs B €ro CyTHHK.

15. O CTPOEHUHU U OBPA3OBAHUHA
HEBECHBIX TEJI

OcHOBBIBasiCh Ha HayYHBIX JaHHBIX U OCOOCHHOCTSIX (U3U-
YECKUX B3aUMOJICHCTBUN MaTepUaTbHBIX OOBEKTOB MOXKHO JIETKO
MOCTPOUTH JIOTHYECKH HEMPOTUBOPECUUBYIO TEOPUI0, OOBSICHSIO-
Y0 OOJBIIIMHCTBO SIBICHUH B KOCMOCE.

Bo-nepBbIx, HUKaKOTro 0OJIBIIOTO B3pbIBA HE OBUIO U OBITH HE
MOIJIO - TBOPEHUE MATEPUU W3 HUYETO MPOCTUTEIBHO TOJIBKO IS
OMOJICHCKUX CKA30K, a HE JUIsl HAYYHBIX TEOPH.

Bcenennas — 3To maTepus, oHa fe3HauaibHa U 0eCKOHEeYHA.
Matepus cymiecTBOBaja BCeria v Bceraa OyaeT cymiecTBoBaTh. Hu-
KaKuX MPUYMH €€ BOSHUKHOBEHHUS, HET M HUKOr1a He Ob110. EE 3Bo-
JOLMA UIOET O NPOCTOM CXEME HENPEPBIBHOTO YCA0NCHEHUA
CMPYKmypbl, COTJIACHO MPHUHLHUITY BO3PACTAHUS SHTPONUU U BTO-
pOMY 3aKOHY TEPMOJAMHAMUKH.

92



Beonroyust MATEPHH

Teopus 60onvbuo020 63pviea OCHOBaHA HA HEBEPHOM MTOHHUMa-
HUM, MPUYMHBI TaK HA3bIBAEMOTO "KPACHOT'O CMEILIECHHS", KOTOPOU
ommbo4YHO cumTaroT 3dext Jlonmuepa, oOyCIOBICHHBINA yaie-
HHEM KOCMMYECKUX 00BEKTOB OT HaOIr0AaTeNIs.

Hpumeuanue! Booouie-mo ecnu ouensv 00120 Haba0OAmMs 34 Co-
CHOAHUEM NPUPOObL MONHCHO NPUILIMU K COBEPULEHHO NAPAOOKCATbHOMY
661600y, Umo eéemep O0yem, NOMomy Ymo oepeevs Kauaiomcsa. H oasce
MOIHCHO J1€2KO HAUmMUu OnvlimHoe nodmeepofcdenue IMO20 AGJICHUA. ,ZIO-
CHAMOUHO NPOCMO ROMAXAMDb GEMKOU Neped JTUUOM, UHMOObl ouly-
mumu osuricenue 6030yxa. Bom na smom aocyponom npunyune meope-
MuKu U nocmpouiu C60r0 meopuro 33é30006pa308anuﬂ.

NMeHHO Ha 3KCTpamnoJiAlii 3TOr0 HECYIIECTBYIOIIETO pac-
[IMPEHUS BCEJICHHON BBICTPOCHA TEOPUS OOJIBIIIOTO B3phIBA H COOT-
BETCTBEHHO, BeIUncIieH €€ "Bo3pact”. Kak yxe ObIJI0 CKa3aHO BHIIIIE,
T00bIE KOCMHUYECKHE OOBEKTHI 3TO MYCTOTENbIe O00pa3oBaHUS,
chopMHUpOBaBIIKECS B YCIOBUSIX HEBECOMOCTH.

Cynga nmo moTOKY HM3Iy4€HHUs KOJOCCaIbHOM MOIIHOCTH, B
riryonHe 000JI04eK 3BE3/, HAXOISAIINXCS B OYCHD TOPSYEM PaCILIaB-
JIEHHOM COCTOSIHUM, UAYT IMPOILIECChl CUHTE3a aTOMOB PA3TUYHBIX
AJIEMEHTOB MEPUOJUYECKON CUCTEMBI U3 JIIEMEHTAPHBIX YACTHII.

Jlerkue mpoAyKThI 3TOr0 CUHTE3a B BUJE CMECH dJIEMEHTap-
HBIX YaCTHUIl U aTOMOB Pa3JIUYHBIX 3JIEMEHTOB, BOJIOPO/IA, TEIUs U
HEKOTOPBIX JIPYTUX, BCIUIBIBAs CKBO3b KHUAKYIO 000JI0UKY, (hOopMu-
PYIOT Ta30ByI0 aTMochepy 3Be3/1bl, BEPXHHUE CIION KOTOPOH, B CIIEII-
CTBUHM OOJIBIIION aCUMMETPUHU aTOMOB U 3aPSKEHHBIX YaCTHII, KX 00-
pa3yIolux, C OrPOMHON CKOPOCThIO UCTEKAIOT B KOCMUYECKOE MPO-
CTPaHCTBO B BUJE "3BE3IHOIO BeTpa'.

U tak kak 3Be31a mpencTaBisier coooii (puc.28) mycrorenoe
o0Opa3oBaHHe, B IICHTPE KOTOPOTO BaKyyM, TO MPOJYKTHI CHHTE3a
TaK K€ UCTEKAIOT U BO BHYTPEHHEE MIPOCTPAHCTBO 3BE3bI, CIIOCO0-
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CTBYsI MOBBILIEHUIO B HEMl BHYTpeHHero jaaBiieHus. MHorma B pe-

3yJbTaTe MPOPbIBA HAPYKHOM 000JI0UYKHU MPOTYKTHI CHHTE3a BHIOpa-

CBIBAIOTCSI B KOCMUYECKOE MPOCTPAHCTBO B BUJIE TIPOTYyOEpaHIIEB.
Ho kxak To1pK0, B pe3yIbTaTe OCThIBAHHS 000JIOUKH M HAKOII-

npotyGepareu JICHUS B HEU TSKE-
HapyxHasa xpomocdepa
JBIX  DJIEMEHTOB,
| HapykHas Xnakas oGonoyka

ofonoyka 3 BHYTPCHHC OaBJIC-
cy63aneMeHTapHbIX YacTuLy
: HUC HpeBbICI/IT HC-

BHYTPeHHSS X1AKas 0BONoYK
KOTOPYIO KPUTHYE-
CKYI0  BEJIMYHHY,
OHO pa3opBET 000-

JIOYKy | pa3dpo-

CaeT  CKOIIMBILY-

S I0Csl BHYTpU Heé
MAaTEepUI0 B OKpY-
JKarouiee NPOCTPAHCTBO B BUJIE TOPSAUYMX Kallellb, [0 KacaTEIbHBIM,
IPEeBpaTUB TaKUM 00pa3oM, 3B€31ly B CBEPXHOBYIO.

OTH Kary, pas3yieTasch Mo KacaTelbHbBIM U (OpPMUPYSCH B
YCIIOBHSIX KOCMHYECKOW HEBECOMOCTH CBOMMMU MOJISIMU TATOTEHUS B
00JIbIIME U MaJIble IApUKH, 00Pa3yIOT MIaHEThl, KOTOPBIE IBUTAsICh
B I'PaBUTALlMOHHOM I0JI€ 3B€3/1bI IPUOOPETAIOT BpallaTeIbHbII MO-
MEHT.

BoyiHOBBIMM B3aMMOJEHCTBUSAMHU C TPAaBUTAMOHHBIM I10-
JIeM 3B€3/1bl, OHH TIOCTENEHHO CTA0MITM3UPYIOTCS Ha AJUTUNTHIECKIX
opbutax Bokpyr He€. Ho m3-3a OONBIINX HAYANBHBIX JIMHEWHBIX U
YIJIOBBIX MPELecCuil JUTMITUYECKUX OPOUT, CYHIECTBYET OOJIbIIast
BEPOSATHOCTH UX MEPECEUEHUS U CTOJIKHOBEHUH TUTaHET Ha OpOuTax.

Ecan cronkHyBHmIMECs TNIaHEThl JOCTATOYHO TOpPSYH, OHH
IPOCTO CIIMBAIOTCS B OJHY OOJBIIYIO, & €CIU YK€ OCTBIBIIHME, TO
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pacKaJIbIBAlOTCS Ha YaCTH, U3 KOTOPBIX 00pa3yroTcs Mosica acTepou-
noB. YacTh 3THX OOJOMKOB, MOJYYHBIINX OOJBIIYI0O HAYaJIbHYIO
CKOpPOCTb, MOTYT IIPEBPATUTCS B KOMETHI.

HeGonpmme, emé Kuakue Karum MOTYT OBITh "3axBayeHbI"
0oJee KPYIMHBIMH M TIPEBPATATCS B UX CHYTHUKH. Tak Kak BCE ILIa-
HETHI 00pa3yIoTCs U3 OpBI3T 000JI0YKHU MTPAKTUYECKH OJTHOBPEMEHHO
Y B HUX UJIYT OJTHU U T€ K€ MPOLIECCHI CUHTE3a, TO UX "XUMHYECKUI"
cocTaB OyJeT pa3uvaThbCs OYeHb HE3HAYUTEIBHO.

Ha npotsbkeHun MHOTMX MUJIITMAPIOB JIET, SJUTUNTHYECKHE
OpOUTHI TUTAHET HEU30EKHO ABOIOIMOHUPYIOT B KPYTOBBIC, YTO U
HaOJIIOIaeTCs B COJIHEYHOM CHUCTeMeE B HacTosimiee Bpems. Heznauu-
TEJBHBIN KCIEHTPUCUTET IUIAHETAPHBIX OPOUT — 3TO CBUJICTEIb-
CTBO IPOLIECCOB, MPOUCILIEIINX B T€ JaIEKUE BpEMEHa.

Bpaiasice BOKpyT 3B€3/1bl, IIJIAHETHI TOCTETIEHHO OCTHIBAIOT
Y Ha HUX MOSBIISIOTCS YCIOBUS sl HU3KOTEMIIEPATypPHOTO CUHTE3a
[r1.9] pa3nuyHBIX OPraHWYECKUX COEOUHEHMM, KOTOpBIE 4Yepes
COTHU MUJUIMOHOB JIET 00Pa3yIOT PACTUTEIbHBINA U KUBOTHBIN MHP.
A Ha 3Be3/le TEM BPEMEHEM pPa3BUBAETCA CIEAYIONMN UK. Ecimn
3Be3/1a IOCTATOYHO OOJIbIIAs, TO MPEXAEC YeM OCTHITh OHAa MOXKET
MEePEKUTh HECKOJIBKO TAaKMX B3PBIBOB, XOTS MACIITA0BI U TICPHO/IBI
WX C KQXIbIM Pa30M OyIyT YMEHbBIIIATHCS.

N ecnu Ha HEKOTOPBIX TUIAHETAX 3TOW 3BE3HON CUCTEMBI K
TOMY BPEMEHH YCICIOT CPOPMUPOBATHCS Pa3yMHBIE OPTaHU3MBI, TO
JUTSL HUX 9TO OYeT IPEICTaBIATh ONPEISIEHHYIO OlacHOCTh. Harrre
ComnHile yke MpOoILIo TAKOW UK.

U Bo3MOXHO, 4TO HE oquH. BiojiHe MOXKET CTaThLCS, UTO 3€EM-
JstH KAET emé HeuTo momo0Hoe. EMuHCTBEHHOE yTEIIeHHE B TOM,
YTO YEJIOBEUECTBO K TOMY BPEMEHH CMOXET HAWTH pPeabHbIN CIO-
co6 m3bexarp rudenn. CHHTE3 3JIEMEHTOB IEPUOJAMYECKON Taod-
JUIBI U UX COCNUHEHUH, IPOJO0IKACTCS B TOPSUEM CII0€ 000T0UKH
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TJIaHETHI ¥ B HAacToOsIIee BpeMs. Tam B IIyOrMHE 3€MHOM KOPHI B pac-
MJIaBJICHHOW MaHTHH, eIIE TPOI0JDKAIOTCS TPOIIECCHl CHHTE3a [11.9]
OOJIBIITMHCTBA DJIEMEHTOB MIEPHOINIECKON CUCTEMBI — JKeJle3a, Kalb-
U1, KUCIIOPO/JIa, a TAK K€ BHICOKOMOJIEKYJIIPHBIX COCTMHEHUM - Me-
TaHa, HeTH, KAMEHHOTO YIJIsl U APYTUX, YTO MPUBOAUT K TIOBBIIIIE-
HUIO B HEH JIaBJICHUS.

B pesynbTaTe 3TOT0 ropsiure mpoIyKThl CHHTE3a YacTo Mpo-
PBIBAIOTCS CKBO3b BHEIIIHIOK 36MHYIO KOPY B aTMoc(epy B BUIE U3-
BEpPKEHUH BYJKAHOB. A UX MPOPHIB BO BHYTPEHHIOKO MOJIOCTH TIjIa-
HETHI IPUBOJIUT K OMYCKAHUIO Y4aCTKa BHEIIHEN KOPhI U BO3HUKHO-

® KOCMOC

e BE€HHUIO B HEW KOJIe-

'8 vasepieHUe BynkaHa

sowa semnerga ; ‘ OaHMii, IPOSBIISAIO-

3emMHas kopa Ha

muXCAa B BUJAC 3€EM-

P : e . NeTpsICeHNIH
semman xopa anrpem!* - E Enéyienq ' (puc.29).

v*%-f. d yy Onpene-

JMTH  MYCTOTE-

Paspes sownora JIOCT  3EMHOTO

wapa.

mapa, Hampumep,
YIIBTPa3BYKOBBIMU
WIN CeHCMHMYECKUMU KOJIeOaHUSIMH, BEChbMa 3aTPyIHUTEIHHO, TaK

Puc.29

KaK MMEIOLINIACS B KOPE pacIlIaBIeHHBIN )KUIKUHN CIION U 0oJIbIoe
KOJINYECTBO BOJIbI HA IIOBEPXHOCTH B BUJIE OKEAHOB, 3TH KOJIeOaHUs
3¢ ($eKTUBHO racsaT. A BOT MycTOTeN0CTh JIyHBI, KaK JaBHO OCTHIB-
1Iero TBEPJOTO IIapa MPO30OHIUPOBATH OUYEHb JIerk0. OHa 3BEHHUT
JIOBOJIBHO MPOJOJDKUTEIBHOE BpPEMs, KaK KOJIOKOJI, YTO M IOCIY-
AKHUJIO IPUYMHOM MOSBIEHUS THIIOTE3bI 00 €€ UCKYCCTBEHHOM IIPO-
HCXOXKICHUU.

U Tak xak 3emis u JIyna oOpazoBanuch U3 OpBI3T B30PBaB-
nierocst CosHIIa OJIHOBPEMEHHO, €CTh BEPOSITHOCTH TOTO, YTO BO
BHYTPEHHEHN MOJIOCTH JIyHBI CYIIECTBYET IOBOJIBHO Pa3pe’KECHHAs

96



Beonroyust MATEPHH

atmocdepa. [ToaTtomy nipu ocBoeHun JIyHBI, 4eTOBEKY BO3MOXKHO
npuAETCs 00yCTpauBaThCsl Ha BHYTPEHHEH CTOPOHE €€ 000JI0UKH.

Bo BHyTpeHHEH MOJIOCTH 3€MHOr0 IIapa IapCTBYET ajicKas
Kapa u abCoOTHAs TEMHOTA, JIMIIh M3pEAKa Hapyliaemas 0arpo-
BBIMU CIIOJIOXaMH HW3BEPKEHHI BHYTPEHHUX BYyJIKaHoB. C 3Toi
TOYKH 3peHus, FOnurep, umeronuii oueHs 00110 00BeM, emé He
yCIeNl CHJIBHO OCTBITh U MPEACTaBISAET COOOM TOBOJIBLHO TOPSIUYIO
KaIlTI0 MaTepPHUH, H3ITYYAIOIIYyI0 Topa3io OObIle SHEPTUH, YEM TI0-
ay4daet e€ ot ConHua.

N xots mpouecc o6pazoBaHusl caMUX 3BE3]] — ATO JIeja yKe
JTAaBHO MUHYBIIUX JHEW, HO Mbl JJOTHYECKH MOXEM MPEIOJIOKUTD,
YTO OH JOJI’KEH B TOUHOCTH MOBTOPSITH IpoIecC 00pa3oBaHUs IIa-
HET, TOJIKO B 0OJiee TPaHIMO3HBIX MacIITadax.

OrpomHasi IpOTO3BE3/1a, COCTOSIIAs U3 KAKUX-TO CyOdIie-
MEHTapHBIX YacTHI], POXOsl, B pe3yJIbTaTe Mpoliecca CUHTE3a aHa-
JOTMYHBIA LUK Pa3BUTH, B3PBIBACTCA M U3 OpBI3T €€ 000JI0UKH
dbopMUpPYIOTCS 3BE3[IbI OBALHOM TallaKTUKH, KOTOpas BpaIiasch,
MOCTETIEHHO MPEBPAILIACTCS B CIIUPAIBHYIO.

Hpumeuanue! To, umo acmpoguzuku owuoé0uHO cuumaiom
memHOou mamepueii, 3MO 36e30bl U 2AIAKMUKU 00pPA308AHHbIE MaNe-
pueﬂ C NOLOIHCUMENILHOTL acummempueﬂ, U3JIYyUYeHUA KOmOopvlX HU Haulu
2jiaza, HuU Hauwu npuﬁopbl 60CNPUHAMb HeE cnocoonvl. U Komopbsle
MOIHCHO OOHAPYHCUMb UL NO KOCEEHHBIM NPUZHAKAM.

Takum oOpa3om, Teopun 00pa3oBaHUs 3BE3 U3 MEK3BE3-
HOTO Ta3a, BbIAYMaHHbIE TEHUSMU TEOPETUUECKOU (PU3IUKU, MATKO
roBOps JKEHAYUHBI U 3aTMEBAIOT CBOEU TIyMOCTHIO paccKas3bl U3-
BECTHOTO CBOEH HEBEPOSITHOM NMpPaBIMBOCTHIO, OapoHa MIOHXTay-
3€Ha.

C TOYKM 3peHHUs HACTOSIIEH TEOpUH, €IUHCTBEHHAs Iia-
HETa, JOCTOMHAs MPUCTATHLHOTO BHUMAHUS YelloBeYeCcTBa — 3TO Be-
Hepa. Bce octanbHble TUTaHeTHI IS YeJoBeuecTBa Oecrepcrek-
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tuBHBL [To Mepe octeiBanust CoJiHIIA M TUIAHET, Yepes 3-5 Muiumap-
JI0B JIeT Ha BeHepe BO3ZHUKHYT yCIOBUS 11 KOM(POPTHOTO MPOXKHU-
BaHMs 4enoBeka. [losTomy mmeHHo Benepa mpencraBiser coOoid
UJCaNbHBINA IUIALIAPM ISl IEPECETICHNS YETI0BEYECTBA U3-3a YX Y-
LIIEHUs] YCIIOBUH IPOKMBAHMSI Ha OCTHIBLIEH 3emule.

MunnuapnoB 10-15 neT uenoBedecTBO CMOXKET KUTh Ha Be-
HEpe U MOABICKUBATD JJIsI IEPECEIICHUS] 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.

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

16. O BTOPOM HAYAIJIE
TEPMOJUHAMMUKHA
N UMMYHUTETE

Bropoii 3akoH TepMOIUHAMMKH, CHOPMYTHUPOBAHHBIN IS
OO0BSCHEHUSI TEPMOAMHAMHUYECKUX MPOIECCOB, SBISETCS, MO CYTH,
OCHOBHBIM U €IMHCTBEHHBIM (DYHIaMEHTaTbHBIM 3aKOHOM, 10 KOTO-
pomy B3auMoAeHCTBYeT Marepus. POpMyIHpPOBKa €ro TOCTaTOYHO
IpocTa JJIsl IOHUMAaHUsI, HO HECMOTpPS. Ha 3TO, OYEHb MHOTHE 3a-
TPYAHSIOTCSA 00BACHUTH ero cMbici. Camas TouHas ero GopMmyiu-
poBka TakoBa: "Tero Bcerga nepexoauT TOABKO OT TOPSYEro Tena
K XOJIOAHOMY M HUKOTJa Ha000poT".

JIeliCTBUTENBHO, €CIM OCTaBUTh CTAKaH C TOPAYUM YaeM Ha
CTOJIE, Yepe3 HEKOTOPOE BpeMs €ro TeMIiepaTypa CpaBHAETCS C TEM-
MepaTypoil OKPYKarUIEro BO3/1yXa, YBEJIIMUUB €r0 SHTponuio. Mnu,
JpYrUMHU CJIOBaMM, paBHOBecHue. Bo3pacraHuwe sHTponmuu — 3TO
CJIEICTBUE JIEUCTBUS BTOPOrO 3aKOHA MJIM BTOPOTO Hadajla TEPMO-
JTUHAMHUKU [0 BRIPAaBHUBAHUIO JIIOOBIX MTapaMeTPOB MaTEPUH — J1aB-
JICHUs, TEMIIEPATyphl, KOHIICHTPALMH U T. 1.
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DHTpOIMUs, KaK MpoIecC BhIpaBHUBAHUS, 3allpelliaeT JII00bIe
MPOLIECCHl CaMOTIPOU3BOJILHON KOHIIEHTpaluu, Oyab TO Temrepa-
Typa, IJIOTHOCTh WJIM AaBjieHUe. Tak 4To HU IpaBUTAIMOHHBINA KOJI-
JIATIC, HU aKKpELHsl HEBO3MOXKHBI B IIPUHIINIIE.

Bropoe Hauano TepMOJIMHAMHUKYA U BO3pacTaHUE SHTPOIUU
JIENIal0T HEOOPATUMBIMHU JIIOOBIE MTPOIIECCHI BO BeelieHHOM. Eciu BBl
MPOKOJIETE IIIMHY aBTOMOOWIIS, BO3yX U3 HE€ BHITEUET U €ro JIaBlie-
HUE CpaBHsIETCA ¢ aTMOC(hEpHBIM. ECITU BBI BBITYCTUTE KITy0 AbIMA,
TO 4epe3 HECKOJIbKO MUHYT €ro YaCTUYKH PaBHOMEPHO pacrpene-
JATCS 110 KOMHATe.

HeonpenenéHHOCTh NOHMMaHUS IPUHIMIIA BO3PACTAHUS DH-
TPONHH, MPUBOJUT K TOMY, YTO JA)K€ HEKOTOPBIE YUEHBIE HECYT
HECYCBETHYIO UYIIlb, YTBEPKasi, YTO KU3Hb, IKOOBI UAET C e€ YObI-
BaHueM. Ho 3To nuie clneicTBue X JIOTHYECKON 0e3rpaMOTHOCTH
¥ 9TO ObI YOSTUTHCS B ’TOM, MBI PACCMOTPUM HEKOTOPBIE TIPOIECCHI,
npoucxosmue B ">kuBoM" opranusme. Hanpumep, npouecc pixa-
HUS.

Bcem n3BecTHO, 4TO ABIIIMM MBI JETKUMU. Jlerkue mpen-
CTaBJISIIOT COOOM "MENMIOK" ¢ BHYTPEHHEH MOBEPXHOCTHIO 0K0JI0 150
KB. METPOB, I'yCTO NPOHU3AHHBIA CEThIO KPOBEHOCHBIX COCY/IOB —
KamuIIpoB. MeoK 3TOT BMeENIaeT B ceOsi OKOJIO 3 JIMTPOB BO3-
nyxa. OTH 3 TUTpa BO3lyXa KOHTAKTUPYIOT C KPOBEHOCHBIMH COCY-
JlaMH Ha TaKOW OrPOMHOM IJIOLIA/IH.

Tak kak KOHIIEHTpALMs KUCJIOPOJa B BO3yXE MPEBBIIIAET
KOHLIGHTPAIMIO KUCIOpOAa B KPOBHU, BTOPOE Hayajao TEPMOJMHA-
MHUKH "00s513bIBaeT" BO3yX MOACIUTHCS UM C KPOBBIO.

B pesynbTaTe paznuyHON KOHIIEHTpAlMU KUCIOPOJa B BO3-
JlyX€ ¥ KpOBU, BO3HUKAIOIIEE (OCMOTUYECKOE) TaBJICHUE MPOTAIKU-
Ba€T MOJIEKYJIBI KHCIIOPOJa CKBO3b IOJTYIPOHUIIAEMBIE CTEHKH KpO-
BEHOCHBIX COCYJIOB B KPOBb, HACHIIIAs €€ KUCIOPOIOM.
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Kucnopon He 3axBaThIBaeTCs MOJEKYJIaMH TeMOTJIO0OHMHA,
KaK pacCKa3bIBalOT OMOJIOTH M IMOTOM KOMY-TO TaM OTHAETCsl, a OH
MPOCTO B KPOBH pacTBopsieTcs. Jleno B TOM, 4TO €CJIi MOJICKYJIa Ka-
KOro-TM0O BEIIECTBA 3aXBaThIBACT MOJIEKYITY KHCJIOpPOJa, TO OHA
YK€ HUKOT]1a €€ HE OTJIacT MPOCTO TaK.

Kucnopon y He€ MOXKHO TOJIBKO OTHSTH CHJION, MHAYE, KaK
yke ObUIO cKka3aHO B riaBe [rJ1.12], Ob11 OBl HEBO3MOXKEH MPOIIECC
CHHTE3a U BO3HHKHOBCHHME CJIOXHEBIX COSOUHCHMM. HacrplmeHHas
KHCJIOPOJIOM KPOBB Pa3HOCHUTCS TI0 BCEMY OpTraHU3MYy.

N3-3a MOBBIIIEHHOW KOHIIEHTpALUs KHUCIOpOJa B KpPOBH,
MIPEBBINIAIONICH €r0 KOHIIEHTPAIIUI0 B MEXKIECTOUYHON KUIKOCTH,
OCMOTHYECKOE JaBJICHHUE BBITAIKUBACT MOJICKYJIBI KHCIOpOAa B

MCKKJICTOYHYIO KUIKOCTb.

AHaJIOTUYHBIM 00pa3oM KHC-
JIOPOJI MOMAJaeT BHYTPb Kie-
TOK, TJI€ y4aCTBYET B MPOLIEC-
L Cax UX )KU3HENEATEIbHOCTH.

Ilpumeuyanue!  Mexa-

e M
M HU3M 603HUKHO6EHUA OoCMomu-

YecK020 Oae/ieHus NOKA3aH HA
Puc.30 pucynke (puc.30). Eciu 6 cocyo,

DPA30enénnplil. NOYRPOHUUAEMOUl NEPecOPOOKOll HATUMb 600y U pdac-
meop Kakou-1udo coiu, mo ypoeeHsb pacmeopa HecKoabKo HO8bICUMCA,
Hapywian ''3akon'' coodbuaouwuxca cocyoos.

Oovsacnenue amozo ''napadokca'’ ouenv npocmo. B cocyoe A
KOHUeHmpayus Mo1eKky coau 20pazoo eviuie, yem ¢ cocyoe B. 3amo ¢
cocyoe B, eviuie konyenmpayun monekyn 6oovl. Iloamomy monekywt
COJlU, ROOUUHAACH 3AKOHY 8bIPAGHUBAHUA KOHUeHmMpauuil (3aKon yee-
JUYenus IHMPOnUL), HAYUHAION RPOMAIKUBAMBCA 6 cocyl B.

A monekynvt 6006l u3 cocyoa B, noouunsasaco momy sce 3axony,
npomankuearomcsa 6 cocyo A, 6 pe3yibmame uezo 603HUKAIOM 064
6CMPEUHBIX ROMOKA MOJIEKYTL 600bL U CONU.

100



Beonroyust MATEPHH

Ho mak kak MOJ1€K)i1bl 800bl UMeEIOm MeHbluUe pasimepot, mo
onu Jiecue u Ovicmpee nPOX0O0AM CKE03b ROIYRPOHUUAEMYIO hepezo-
POOKY U yposeHsd yHcuokocmu é cocyoe A cnauana nosvtutaemcs. Yepes
KakKoe-mo épems, K020a KOHYeHmMPAyuu 6 cocyoax cpagHaIomcs, cpas-
HAIOMCA U YPOGHU.

Mp1 He OyaeM paccMaTpUBaTh BCE 3TH MPOLIECCHI, UX OUYEHb
MHOI'O, OTPaHUYUMCS TE€M, YTO B pE€3yJbTaTe ITUX IPOLIECCOB, B
KJIETKaX, B BUJI€ TOOOYHOI0 MPOAYKTA IMOTydaeTcs yrIIeKUCIbIH ras.
OH HauMHaeT HaKaIlUIMBaThCs B KJIETKaX M TOYHO TaKUM XK€ o0pa-
30M, C MOMOIIBI0 OCMOTHYECKOTO JIaBJICHUSI, BHIBOJAUTCS U3 Opra-
HU3Ma B aTMOcepy. AHATOTHYHBIEC TIPOIECCHI POUCXOMAT U B JIPY-
TUX OpraHax — JKeNyJiKe, IeYeHU, KUIICUHHUKE. . .

Hpyrue, coaepkauiuecs: B BO3yXe rasbl, TaK k€ MTPOHUKAIOT
B KPOBb, HO €CJIM OHU HE HMCHOJB3YIOTCS B IPOLECCAX JKU3HEAES-
TEJIBbHOCTH, UX KOHIIEHTpAlLlMs B KPOBH MPOCTO OCTAETCA MOCTOSH-
HOH. A Temeph MompoOyeM pacCMOTPETh C TOYKH 3PEHHUST BTOPOTO
HayaJla TEPMOJMHAMUKHM MEXaHHU3M ACHCTBUA MMMyHHUTeTa. s
ATOr0 HaM HY)KHO CHauaja BBIACHUTH, a YTO K€ Takoe OOJEe3Hb, C
TOYKH 3peHUs (PU3UKHU U TOUEMY SMUIEMHUH HOCST, B OCHOBHOM, C€-
30HHBIA Xapakrep. ['pumm, Hampumep, CBHPEICTBYET BCErjga B
Hayvaje 3UMBI. A T7e ke 00UTalT BO3OYIUTENH TPHIIIA BECHOH U
netom?

Mpb1 He cTaHeM 371eCh MOBTOPATh CKA3KM MEIMIMHCKUX pa-
OOTHUKOB O 3JIOBPEIHOCTH BHPYCOB, KOTOPbIE TOJBKO U MEUYTAIOT
3apa3uTh HAC KAaKOW-HUOyAb ApSHBIO, a 0OpaTUMCS HEMOCpe-
CTBEHHO K (u3uke. [IpuunHbI 3nuaeMui, no Bceid BUAUMOCTH, KPo-
IOTCSI B KAKUX-TO TJI00ATBHBIX CE30HHBIX SIBICHUSX.

Camoe J0THYHOE, YTO MOKHO IPEANOIO0KUTD - ITO OCEHHUE
JTUCTOMAbI, UMEIOIINE TTI00aTbHBIE MacIITaObl. BeTep Tperier BoI-
COXIIIME JIUCThS JIECHBIX MAacCHUBOB, O0JIAMBIBAET MX, MOJHUMAET B
BO3/1yX OTPOMHO€ KOJINYECTBO MUKPOYACTHULl, OPraHUYECKUX MOJIe-
KYJ1 ¥ ©X 00JIOMKOB M PA3HOCHUT Ha OOJIBIITHE PACCTOSHHUS.
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MpbI BABIXaeM BO3AYX HACHIIICHHBIH OOJIOMKAMH MOJICKYII
PaCTUTEIILHOTO MPOUCXOXKICHHS, KOJIMIECTBO BAPHAHTOB KOTOPHIX,
MOYKET OTPEACTATHCS ACTPOHOMHUECKUMH IUpaMu. ITH 0OJTOMKH
MOJIEKYJI C TIOMOIIHIO OMMCAHHOTO MEXaHU3Ma OCMOTHYECKOTO JaB-
JICHUS TIPOHUKAIOT B KJIETKH M HCIIOJB3YIOTCS UMH, KaK CTPOUTEIb-
HBII MaTepuan Npu AeICHUH.

Hy»XHO 3aMeTuTh, YTO MPAKTUYECKH JII000H 00JIOMOK Opra-
HUYECKOM MOJIEKYJIbI, MTOMAaB B JIETKHE M 00BOJIAKHUBASICH OEIKOBOM
CJIU3bI0, HAXOJAIIEHCS TaM, MPEBpaIlAeTCs B "TOJTHOIEHHBIA BH-
pyc". OGI0OMKH MOJIEKYJ, HE UMEIOIINE MEXaHU3MOB JICJICHUS, HE
pPa3MHOXAIOTCS M HE MYTHPYIOT, KaKk HaAM aBTOPUTETHO 3aJIMBAIOT
MEIUITUHCKIE CBETHIIA.

KieTku, ucmonb3yromniye 3Ti BUPYChl B KAUECTBE CTPOUTEIh-
HOTO MaTepHala, 1o CyTH, CaMU UX M Pa3MHOXKAIOT, B PE3yJIbTaTe
Yero TepsIt0T CIIOCOOHOCTh Y4acTBOBATh B 3aMKHYTHIX ITHKJIAX MOJ-
JEPKUBAIOIIUX JPYTa MPOIECCOB B OPraHU3ME, BBHITIAIAIOT U3 HUX U
MOTU0AroT.

Hanpuwmep, Takast crpamrHasi 00JIe3Hb KaK pak, sBISIETCS pe-
3yJBTATOM HCIIOJIb30BaHUS KICTKAMHU JUIS JICJICHHSI MOJICKYJIbI Be-
IIECTB, HAa3bIBAEMBIX KAaHIIEPOTEHAMH, INPH KOTOPOM JOYECpPHHE
KJICTKH CTPOSITCS U3 OeNKa, OTIIMYHOTO 110 MOJICKYJIIPHOMY COCTaBY
ot Oenka opranu3Ma. Eciu Takuwe KIETKU ¢ U3MEHEHHBIM OEIKOM
CIIOCOOHBI UCIIOJIB30BATh OTXOIbI JKU3HEEATEIIbHOCTH POIHBIX KJIe-
TOK OpraHU3Ma, a KJIETKU OpraHu3Ma He CITIOCOOHBI HCII0JIb30BaTh HX
OTXOJIbI, TO KJIETKH C U3MEHEHHBIM OEITKOM HAYMHAIOT MHTEHCHUBHO
pa3MHOXKAaThCS.

Ho He mmest cnocoOHOCTH BBITONHATH (YHKIIUU POJTHBIX
KJIETOK OpraHu3Ma, OHM B KOHEYHOM HTOTE, 3aMEIIal0T B OpraHe
pPOIHBIE KIIETKH, HE JaBasi UM Pa3MHOXATbCs, YTO M MPUBOAUT K
CMEpPTHU OpraHU3Ma.
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Kietku ¢ m3aMeHEHHBIM OCJTKOM B OPraHU3ME BO3ZHHKAIOT T10-
CTOSTHHO, HO €CJIH OHU HECTIOCOOHBI KOHKYPHUPOBATh C POIHBIMH,
OHH OBICTPO MOTHOAIOT M B BUJIE IIIJIAKOB BBIBOJIATCS M3 OpraHU3Ma.
OTtcrosa JIETKO clieNiaTh BBIBOJI, YTO MPHU yHNoTpeOieHuu 0osee pas-
HOOOpPAa3HOW NUINK, MBI HAMHOTO YBEIMYMBAEM PHCK 3a00JeBaHUS
pakom. ITocmotpeB cratuctuky 3abosnesanus pakom B CCCP, rue
nuTaHue ObLTO TOBOJBHO OJHOOOPAa3HBIM U €CTECTBEHHBIM U B Poc-
CHUH, KOI'/Ia MOCJ€ OTKPBITUS TPAaHULI, HA IPOJIOBOJILCTBEHHBIN phI-
HOK XJIBIHYJI TIOTOK HEMPHUBBIYHBIX SK30THYECKUX MPOMYKTOB, MBI
YBUIUM, YTO MIPOIICHT 3a00JIEBITUX PAKOM YBEITUYHUIICS B Pa3bl.

Tak kak y KakJI0ro 4eJIOBeKa CTpYKTypa Oenka O4eHb UH/IH-
BHUJIyaJIbHA M Ha 3eMJIe emé He ObUIO JBYX JIIOJICH C OJIMHAKOBBIM
0elIKoM, TO ¥ BOBHUKHOBEHHE TaKUX KJIETOK TOKE WHIUBUIYATHHO.
[ToaToMy KaKOro-T0 O0IIEro YHHBEPCATHHOTO JIEKAPCTBA OT paka, B
MPUHIINTIE, OBITH HE MOXET. Y XOTS KJIIETKH ¢ U3MEHEHHBIM OEITKOM
MOCTOSTHHO BO3HUKAIOT B OPTaHU3Me, y OOJBIIMHCTBA JIIOJIeH pak He
pa3BuBaercsa. A Tex, KoMy "TOBe3JI0", mpupoaa 6e3KajloCcTHO OTce-
WBAET M CMEPTH B ATOM CJIydae, SBISICTCS €IMHCTBEHHBIM 3aIIUTHBIM
MEXaHU3MOM DBOJIIOLIHH.

CoBpeMeHHBIE e JIEKapCTBA, MCIOIb3yeMbIe ISl JICUCHHS
paka (XumTepanus), o CyTH, SIBJISIOTCS CUIBHEUIINMU SiaMU, KO-
Tophle 6e3 pa3dopa yOMBAIOT KaK PaKOBBIC, TAK U POJTHBIC KIIETKU U
MPAKTUYECKH HE TOMOTalT. BpemMeHHoe oberdyeHue o0ycIoBICHO
JUIIb TEM, YTO PAKOBBIX KJIETOK HAMHOI'O MEHBIIE, YeM POJHBIX
KJIETOK OpraHu3Ma.

Menuku OOBIYHO JENAT OYard BO3HUKHOBEHHUS PAKOBBIX
OTyXOJICH, Ha 3JI0KAYeCTBEHHBIC W JOOpPOKa4YeCTBEHHBIC. XOTSI HA
caMOM JIeJie TaKOTO YETKOTO pa3zeliecHusi ObITh He MOXeT. Bo Bcs-
KOM clly4ae, OT paka "M3JIeunBaroTCs" JUIIb €IUHUIIBI U 3TO TOBO-
PHUT O TOM, YTO OIyXO0JIb OKa3ajgach HE COBCEM 3JI0KaYECTBEHHOM.
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Korna auarHocTHpyroT pak, ONepanuro, Kak MpaBUio, Je-
JaTh yKe MO03/IHO, TaK KaK 04ark paka pa3BUBAIOTCS HE BbI3bIBast 0O-
JIEBBIX OLIYLICHWM, IOTOMY 4YTO SBJIIOTCA, IO CYTH, YaCThIO Opra-
Hu3Ma. M cMepTh HacTymaer OTTOro, 4T0 HOPMAIBHBIX KJIETOK y Op-
raHa IOpaKEHHOI'O PaKOM, OCTAETCS CIMIIKOM Maj0 U OH YXKE HE
CHOCOOEH BBIIOJHATH CBOM (DYHKITUH MOJHOCTBIO. Takum oOpazom,
JUIS JICYSHHs paka HHUKOr/a He OylneT HalJeHO KaKoTro-TO OOIIEero
JIEKapcTBa.

Pak He 3apazeH, 3To Jaxke U He 00JIe3Hb, a CIIECTBHE IBOJIIO-
LMOHHOTO nporecca. [ BemecTsa, CYMTAIOMNEC KaHIEPOICHHBIMU
Ul OJTHOTO YeJIOBEKA, COBEPILEHHO OE€3BPEHBI AJIs IPYroro, opra-
HH3M KOTOPOTO TIOCTPOEH U3 APYroro Oemnka... Pak - 3To ToT ciry4vaid,
KOTJja IPUPOJHBII MEXaHU3M HMMYHHUTETa paboTaTh HE MOXKET U
IIPUPO/Ia IPOCTO BOCIIPOU3BOIUT OPraHU3M 3aHOBO.

Tak umo co3zoamp Kaxoe-mo odujee 1eKapcmeo om 360.710-
yuu, cKopee 6cezo He NOJIY4YUMCA.

Cam xe MeXaHW3M UMMYHHTETa, C(HOPMUPOBABIIUIACS B pe-
3yJIbTaTe CUMOMO03a B TEUCHUM JUIMTEIILHOW HBOJIIOIMM U OCHOBaH
Ha UCKIIIOYEHUH YYKEPOJHBIX OEIKOB U3 MPOLIECCOB JICJICHUS.

OpraHuyeckue BeELIECTBa, BbIpaOaThIBaE€MbIE B Ipolieccax
KU3HEJCATCIIBHOCTH YYXXEPOAHBIX KIETOK, IONABIIUX B KpPOBb,
NPOHHUKAIOT CKBO3b MEMOpaHbl KJIETOK-KHJUIEPOB OpraHu3Ma H
OCTaBJIAIOT 0€3 MHIIU YyKEPOJHBIE KIETKH, KOTOpbIEe, HE yMesl UC-
[I0JIb30BAaTh OTXOJbl POJAHBIX KJIETOK OpPraHu3Ma, pa3pyllaroTcs U
IIOCTENIEHHO BBIBOASTCS U3 HETO B BUJIE IIJIAKOB.

Knerku-xumiepbl, TpeACTaBISIONIAE COOOM CTBOJIOBBIC
KJIETKA OpraHW3Ma, ITOCTABJIAEMBIE B KPOBb KOCTHBIM MO3IOM, II0O-
TpeOJIAs OTXOIbl YYKEPOAHBIX KJIETOK, NMEPEPOKAAOTCA U TaKKe
BBIBOJISITCSL U3 OpPraHU3Ma B BUJE IUIAKOB.

Bce 311 ponieccsl NpoUCcXoaAT aBTOMAaTHYECKH, B CUITY BTO-
pOro Havana TEpMOJMHAMHKH, HO BOT KaK B JACTAIAX pabOTAIOT 3TH
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MEXaHHU3MBbl CTUMYJIALIUY, YUEHBIE, TO-BUIMMOMY, pa3depyTcs emé
HecKkopo. [loToMy 4TO OHM MOCTOSIHHO MBITAIOTCS M3ydaTh ClEM-
CTBUSI, COBEPILIEHHO HE MOHUMasl MPUYHH BCEX ITUX SIBJICHUA.

buonoru, Hampumep, O4YeHBb JIFOOST BBIpAXKEHUE "BCACHI-
BaTbcs". Y HHMX BCachIBAa€TCs BCE, MUIIA B KEIYJIKE U KUIICUYHUKE,
BCACHIBAIOTCS JIEKAPCTBA B KPOBb, XOTS MPUPO/IA TAKOTO IOHATHUS HE
3HaeT. B mpupoie npaBuT 6ai Bceraa N30BITOK - H30BITOK JaBJICHUS,
KOHIIGHTpallMU, TeMIiepaTypsl U T.1. HUKTO Benb HE TOBOPUT, YTO
aTMoc(epa BcackIBaeT BO3AYyX U3 MPOKOJIOTOT0 KOJeca aBTOMOOHIIS.

B3siTh, HanpuMep, Takoe U3BECTHOE BCEM CeplIeUHUKaM, Jie-
KapCTBO KaK HUTPOTJIUIEPUH. MEIMKH CUUTAIOT €0 COCYA0pacilu-
PAIOLIUM CPEACTBOM, XOTSI Ha CAMOM JieJieé MEXaHU3M €ro JeUCTBHUA,
COBEpILIEHHO Jpyroil. CTEHKU COCYAOB, COCTOSIUE U3 COCAUHU-
TEJIbHON TKaHHW, HE MOTYT CaMU PaCUIUPSATHCS, TaK KaK HE UMEIOT
Mbli. [Ipu nonaganuu HUTPOTIIUILIEPUHA B )KEITYJOK UITU MO/ SA3BIK,
OH M3-32 PA3HOCTU KOHLEHTpAIUi, MPOTAIKUBAECTCSI OCMOTUYECKUM
JIABJICHUEM CKBO3b IMOIYIIPOHUIIAEMbIE CTEHKH COCYIOB B KPOBb.

Nmest 60JbIIyI0 aCHMMETPHUIO TPABUTAIMOHHBIX TOJIEH MO-
JEKYJ (3JIEKTPUYECKUH 3apsijl), HUTPOTIIUIEPUH JACIIUTCS 3apsiaMu
C TJIa3MOM KPOBH, B Pe3yjbTaTe YEro y MOJIEKYJ IJIa3Mbl TaK ke
YBEJIMYUBAETCSI aCUMMETPHS, YTO MPUBOAUT K YMEHBIICHHIO CHII
MPUTSKEHUSI MEXK]lY HUMU U, COOTBETCTBEHHO, K YBEITMUEHHUIO €€ Te-
KY4ECTH.

KpoBs cTanoBuTCsl O0Jee JKUIKOM, a 3HAYUT, CEPJITy CTAHO-
BUTCSI HAMHOTO JIerde MPOKayuBaTh €€ M0 CEeTH KAMWIIIPOB KPOBe-
HOCHOM cucteMsbl. [Toxoxumu cBolicTBaMH, 00J1a1al0T U HEKOTOPBIE
JPpYTHE BEIIECTBA, CIOJIb3YIOLIUECS B MEIULIMHE — ACTTUPUH, (PeHU-
JuH, BaphapuH.

[TogoOHbBIM ke 3P heKTOM JIErKO 00BSICHAECTCS MTHOBEHHOE
JICICTBUE TAKOTO sS4, KaK UaHU] Kalnus. [ [MaHUCThIN KaJinii UMEeT
ropas/io MEHBIIYIO aCUMMETPUIO TPAaBUTALIMOHHBIX TIOJIEH MOJIEKY,
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YeM MOJIEKYJIbI KPOBH, IOATOMY IIPH TOIAIaHUH B KPOBb, OH YMEHbB-
maeT €€ aCMMMETPHIO HACTOJBKO, YTO KPOBb 3a CUMTAHHBIC Ce-
KYHJIBI IPEBPAIIACTCS B BA3KYIO KUIKOCTh, KOTOPYIO CEP/IIC y)KE HE
B COCTOSHMHM TIPOTOJKHYTh MO Kamwuisipam. OpraHu3M OYCHb
OBICTPO, OYKBaIBHO 32 HECKOJIBKO CEKYH/I, TOTH0AeT OT HEAOCTaTKa
KHCIIOPO/1a, 2 BOBCE HE OT Mapainyia HEeKOETo JbIXaTeIbHOTO IIEHTPA,
KaK 9TO OOBSICHSIOT MEIUKH.

[TpumepHO Takue ke CBOWCTBA, HO ropas3io ciadee, UMeeT U
3MEHHBIN 571, OJTHA KAIIsi KOTOPOTO 32 HECKOJIBKO JIECSITKOB MUHYT
MpeBpallaeT CTakaH KPOBH B CTyACHb. D(P(HEKTUBHBIM MPOTHUBO-
SIUEM B ATOM cClly4ae MOT Obl OBITH TOT K€ HUTPOTJIMIICPUH, HO
OBICTPO PAa3HECTH €ro MO OPTaHU3MY, U3-32 TTOBBIIICHHON BSI3KOCTH
KpPOBH, CEp/ILIC HE B COCTOSTHUH.

[Tna3ma kpoBu ¢ HOOaBICHHEM PACcTBOpPAa HUTPOTIIUIIEPHHA,
BBITEKAET uepe3 KanubpoBanHoe oTBepcTtue Ha 30-50 mporeHToB
OpIcTpee, ueM 0e3 Hero. A 100aBJIieHHe HE3HAYUTEITHLHOTO KOJIUYe-
CTBa LIMAHK]Ia, CHUKAET CKOPOCTh BBHITEKaHUS B 2-2,5 pa3za.

B npunmune, ecam 1octatouyHo OBICTPO, B T€UEHUU 4-5 MU-
HYT, MOJIKIIOYNATHh OTPABUBILIETOCS IHAHUIOM K ammapary cephatle-
NErKYe M BBEAS B KPOBb TOT K€ HUTPOTJIUIIEPUH, MPOKAYaTh €€ 10
KPOBEHOCHOM CHCTEME, TO BIIOJTHE BO3MOYKHO CITACTH €MY JKH3Hb. ..

17. O HEU3BEXKHOCTHU
1 BEYHOCTH )KU3HU

Kax 6vi10 nokaszano eviuie, 6mopoe HaA4anio0 u NPUHYUR
603pACMANHUA IHMPONUU HPOCHO 00A3bIGAIOM MAMEPUIO HOCMO-
AHHO YCTIOHCHAMb C6010 CHPYKHLYPY, YO YXHCe CaMo no cebe npu-
600um K Heuz0edcHocmu 603HUKHOBEHUA, MAK HA3bIEACMDbIX,
"acuevlx'' opzanuzmos 6o ecenennoil.
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[TonTBepknenueM 3Toro (akra sBISETCS HATWYHUE B IMPH-
poJie MHOKECTBA OOBEKTOB Pa3IMYHOMN CII0)KHOCTH, OT aTOMa BOJI0-
polia ¥ 10 OrPOMHBIX OPraHUYECKUX MOJIEKYN. B mpoTuBHOM city-
yae, 3BOJIIOIUS BCeJIeHHOU Obli1a Obl HEBO3MOXKHA. IMEHHO 3TH MejI-
JICHHBIE U HETIPEPHIBHBIC YCIOKHEHUS MTPUBEINH K MOSBICHHUIO BBICO-
KOMOJICKYJISIPHBIX O€JIKOBBIX COCTUHEHH, a BIIOCIEACTBUU U K 00-
Pa30BaHUIO CIIOKHEUIINX OMOJOTUYECKUX OPTaHU3MOB, KOTOPHIC
MBI Ha3bIBAEM HCUBLIMU.

VYyénsle 1 procodsl HACOUNHSIIM MACCy Pa3IUYHBIX OIpe-
JEJIEHUN TIOHATHUSA KU3HH, OJTHAKO HU OJHO U3 HUX HE MOXKET CITy-
KUTh OTPAXEHUEM PEalbHOCTH, MOTOMY YTO IMPOBECTU TPAHUILY
MEX1y )KMBBIM M HEKHUBBIM TaK K€ HEBO3MOXHO, KaK HEBO3MOXKHO
OTJICTUTh TIPOBOJHUKH OT JHUAJICKTPHUKOB. ['paHmiia 3Ta BechMa
YCIIOBHA M €€ MO>KHO MPOBECTH T'ZI¢ YTOAHO, B 3aBUCUMOCTH OT IIPHU-
HSTBIX KPUTEPUEB ONPEACTCHUS KUBOTO.

Kusnuu 6 00v1uHOM nonumanuu, 6 npupooe 600due He cy-
wiecmeyem — 3mo nPOCMoO NPOU3E0IbHO 63AMbll, YCI08HBLIL YPO-
6€Hb OP2AHU3AUUU UTU COMHCHOCIU cmpyKmypol mamepuu. Ilo-
momy umo n106asn, oaxce maxkas 8vlCOKOOP2AHU306AHHAA Mane-
PusA KaK mo3sz, cocmoum u3 00bluHblX ''mépmenix'' amomos u mo-
JIeKy.

A, cnenoBaTeibHO, HE CYIIECTBYET M CMEPTH, KaK (pu3uye-
CKOT'O YHUYTOXEHUS HEKOU "kuBOH" Marepuu. CMEpPTh — 3TO Takast
K€ HEOThEMJIeMasi COCTaBHAsl YacTh IPOIECCa IBOTIOLUN MAaTEPHH,
KaK U )KU3Hb. JTO OCTAaHOBKA B3aMMOCBSI3aHHBIX U B3aUMHO MOJIIEP-
JKUBAIOLIUX JPYr Jpyra IMpoLEeccOB B OpPraHU3ME, B pe3yibTare
HEN30€KHOT0 HAKOIUICHHUsI OIIMOOK B MEXaHU3ME JEJIEHUS KIIETOK
WM UX (PU3nYecKoro nu3Hoca (CTapeHus).

CMepTh OT CTapoCTH — 3TO, MO CYTH, CMEPTh OT BSJIOTEKY-
[IETO paka BCEX OpPraHoB. be3rpaMoTHBIE 3asBICHHUS HEKOTOPBIX
YUEHBIX O TOM, YTO JKU3Hb, SIKOOBI, HE TIOJYUHSIETCS BTOPOMY HadaTy
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U WAET ¢ yObIBAHUEM DHTPOIHHU, HE UMEIOT MOJI CO00M a0COIFOTHO
HUKAKUX OCHOBAaHWH, TaK KaK TaKHE IPOIECCHl HEBO3MOXKHBI B
MIPUHITUTIC.

Hemnonumanwue cyTu mpoiiecca dBOJIIOIMN MaTEPUH, TIPUBEIIO
K COUYMHEHUIO THIOTE3 CIIYYaifHOM BO3HUKHOBEHUU OEITKOBBIX MO-
JIEKYN B Pe3yJbTaTe NEKTPUUECKUX pa3psaoB B atMochepe. XoTs
paspsabl U UTPATTH KaKyl0-TO ONPEAETIEHHYIO POJIb B CHHTE3€ Opra-
HUYECKUX BEIICCTB, HO OHU OBUIM OJHHUMM W3 MHOTOYHMCIICHHBIX
OyraronpusATHBIX (PAKTOPOB, OOJErYarImMX TOT 3aKOHOMEPHBIN H
HEn30eKHBIN TpolIecc.

EcrecTBEHHO, YTO CHHTE3 OpPraHUYECKHX COECIMHEHHI
Han0oJiee MHTEHCUBHO MPOTEKad MMEHHO B TEIUIBIX W BIJIAYKHBIX
MECTHOCTSIX, TPOMMMYECKHX U CYOTPONMUYECKUX 00IacTeil 3eMHOTr0
nrapa, rzie 00pa3oBaIicCh OJIarONPUSTHBIC TEMIIEPATYPHBIE YCIOBUS,
OTKYJla U HayaJla paclpoCTPaHAThLCS 3Ta camasi " KU3Hb'.

Axanemuk Anekcanap Onapus emé€ B MATUIECATHIX Tofax
MPOILIOTO BEKa MOMBITANICS YKCIEPUMEHTATBHO MOJITBEPAUTH TEO-
U0 BO3HUKHOBEHHUS KH3HU U B IPUHITUIIC, EMY 3TO YIAI0Ch. XOTS
BOCITPOM3BECTH TOJIHOCTHIO ATOT MPOIIECC, 3aHSIBIIUN Y TPUPOIBI
KOJIOCCAJIbHOE KOJIMYECTBO BPEMEHH — COTHU MHJIJTMOHOB JIET, TIPAK-
THYECKU HEBO3MOYKHO.

Tax e Kak HEBO3MOKHO, BOCIIPOM3BECTH MPOIIECC BHYTPH-
YTPOOHOTO Pa3BUTHSI OPTaHU3MA 32 COTYIO WJIH THICSYHYIO JOJIO Ce-
KyHabl. 1 emé ogHo Gonbinoe 3a0myKaeHe OMOJIOTOB, COCTOUT B
TOM, YTO MHOTHE M3 HUX CUHTAIOT MPOIIECC IBOJIOIHUU KUZHU TI0-
clIeIOBaTEIbHBIM.

To ecTp, M0 UX MHEHHIO, HOPMUPOBAHUE PAZTUIHBIX BHJIOB
OpPTaHU3MOB MTPOUCXOIUIIO MOCTIEA0BATEIIBHO, OT CAMBIX IIPUMHTHB-
HBIX CYIIIECTB, CKaXEM, YepBel U 10 MilekonuTaronmx. Ho naineon-
TOJIOTUYECKAs JIETOMCh TOBOPUT COBEPIICHHO O IpyroM. Bee BUabI

108



Beonroyust MATEPHH

JKUBBIX CYIIECTB — 3TO CAMOCTOSITENIbHBIE MapalljieNIbHbIe BETBU, TI0-
SBUBILKECS Ha 3eMIie, 110 T€0JIOTUYECKUM MEpKaM MPAKTUYECKH OJ1-
HOBPEMEHHO, C OY€Hb HEOONBIIUM Pa3pbIBOM, IMOAITOMY HHKAKHUX
MIPOMEKYTOUHBIX 3BEHbEB B MPUPOJE HUKOIIa HE CYIIECTBOBAJIO U
CYILIECTBOBAaTh HE MOTJIO.

[Ipo1tiecc 3BOIOLMH, KOHEUHO K€ MPOUCXOIUT U B HACTOS-
niee BpeMsi, HO HaOII0aTh €ro, B CHIIy CKOPOTEYHOCTH YeTloBeUe-
CKOM "Ku3HM'", HEBO3MOXHO. boiee Toro, mpomnoBemyeMblil yué-
HBIMU NPUHIMII - "BBIKMUBAECT CUIIbHEUIIMI", TPUPOJION HE UCIIOJIb-
3yertcs. [Ipuposia pyKoBOACTBYETCS COBEPIIEHHO UHBIM TPUHIIUIIOM
— a UMEHHO - "morubaeT ciaadeimmii", B IpOTUBHOM CITydae YEIOBEK
pa3yMHBIN HUKOT1a Obl HE MOSBUJICS.

IIpy BHEIIHEM CXOJCTBE 3THUX IIPUHIUIIOB, OHU II0 CBOEH
CyTH, KapJMHAIIBHO pa3nuyaroTcs. Tak ke Kak, Hampumep ¢ammsm
¥ KOMMYHH3M, KOTOpbIe HEJan€Kue MOTUTUKH U OOBIBATENN CUU-
TaIOT SBJICHUSIMHU OJHOTO nopsiaka. OHAKO CYTh UX TaK K€ JUaMeT-
pajdbHO IPOTUBOIONOXKHA. DalK3M XapakTepU3yeTCs YHUUTOXKe-
HUeM Ooublel 4acTu HaceJaeHUs, ISl KOM(POPTHOrO MPOKUBAHUS
Ky4Kd HanOoJiee alYHbIX U MPUMHUTHUBHBIX MHIUBUAYYMOB, Biajie-
IOLIUX pecypcaMu rocyaapcTna.

Jl71s KOMMyHH3Ma, a TOYHEE ero CTaHOBJICHUS, XapaKTEPHO
YHUYTOXKEHUE WIH U30JISLUS MHIUBUIYYMOB, CIIEAYIOIIUX IPEUMY-
HIECTBEHHO XMBOTHBIM MHCTHUHKTaM, CIY>KalllMM CBOEU alYHOCTH,
MPETSTCTBYIONINM Pa3BUTHIO OOIIECTBA W 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 Opranu3ma. Beasb mro-
00i1 )KMBOW OpraHW3M BCETJla CTapaeTCsl YHUUTOXXKHUTH IMapa3vToB,
JKUBYIIUX 32 €ro c4€T. FlHaue OHU YHHUUYTOXKAT €ro.
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BosBpamiasich kK mpoieccy 3BONIONNH, MOXKHO YTBEPKAATh,
YTO 3TO OTPOMHOE MHOKECTBO MapajliebHBIX TPOLIECCOB YCI0KHE-
HUSl CTPYKTYPbl MaTe€pHH, KOTOPHIE COBEPIICHHO HCKIIIOYAIOT W3
HEro TaKkoe MOHATHE KaK BEPOATHOCTb, HA KOTOPYIO OYEHb JIIOOST
CCBUIATHCS POTUBHUKY 3BOJIIOLIUOHHON Teopuu JlapBuHa.

[Tpupone BoOOIIE HE3HAKOMO IMOHSATHE BEPOSITHOCTH, IIO-
3TOMY BCE B3aUMOJICHCTBHS B HEW OJJHO3HAYHO 00YCIIOBIICHBI €I1H-
CTBEHHBIM IIPUHLIUIIOM — 6 OPbIM HAYAIOM MEPMOOUHamuxu. Ye-
JIOBEK HUKOT/Ia HE MPOUCXOII OT 00€3bsHBI U MTULIBI, HECMOTPS Ha
CXOXECTh MPOLIECCOB PA3MHOKEHHUS, HE MOTJIM IIPOU3ZONTH OT 3€M-
HOBOAHBIX. ['eHuii JlapBrHA MOHSI U OOBSCHUI OOIIHMI MEXaHU3M
BO3HUKHOBEHMS U 3aKPEIICHHS "MOJIE3HBIX' U OTCEMBAHUS "BpEI-
HBIX" IPU3HAKOB.

Ho mnponecc mnpoucxoxaeHHsT BUAOB HMEET MEXaHU3M,
OYEHb CXOXKHM C MEXaHU3MOM CIIEHMATIA3AIUHU KIJIETOK MPU BHYTPH-
yTpoOHOM pa3BuTHH 1ioga. OH ompenensercss He TOJIbKO CBOM-
CTBaMH KJIETOK, a B OOJIbIICH CTENeHN CTPOCHHUEM OelKa M YCIIOBH-
MU OKpPYKalolIel cpelibl, B KOTOPOM OHU pa3BHBarOTCA. Bo Bcex
ATUX CIIy4asiX paboTaloT MpOCThie (HU3NUECKUE 3aKOHOMEPHOCTH U
9TOOBI pa300paThCsl B 3TOM, YK€ HEIOCTATOYHO OBITH OMOJIOTOM, a
HY)XHO OBbITh emié u pu3ukoM. Ho moka Hayka paszzaenena Ha 000c00-
JICHHBIE JWCUUIUTUHBI, TIOHATH 3TO OyIeT NPaKTHYECKH HEBO3-
MO>HO. BOT Takol XapakTepHbIN IIpUMED.

VYuéHble IO HEAOPA3yMEHHIO, 00YCIOBICHHOMY pa3BUTHEM
UH(POPMALIMOHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH, yoeaunu cels, 1a
U BCEX OCTAIBHBIX B TOM, uTO B Mosiekyse JIHK, sko0sb1, 3anmucana
uH(pOpMalKs O CTPOCHUHU BCEro OpraHu3Ma, BILUIOTh 10 OTAEIbHOTO
BOJIOCKA U Pa33BOHWIM HAa BECh MHUP O pacIuPpoBKe MPOrpaMMHOIL
3alyCy TEHOTHIA YelIOBEKa, JIETKOMBICICHHO o0eliasi co3/1aTh BbI-
cok03(hPeKTUBHBIC JTEKAPCTBA OT THOOBIX OOTE3HEH.
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K coxanenuio y mpupoabl HET MPOrPaMMUCTOB U MaJIO KTO
3HAET, YTO TO, YTO HA3bIBAETCS TCHOTUIIOM YeJIOBEKa, MPAKTUYECKHU
HE OTJIMYAeTCsl OT I'eHOTUIa OOBIYHOTO uepBs. Tem Oosee 4To s
3aMMCH TaKOTO KOJWYEeCTBA MH(POPMAIMK MOHAA00MIICS Obl HOCH-
TEeJIh BO MHOTO pa3 MPEBBIIIAOIINA pa3Mephl 4YeTTOBEKa.

IToaromy B peanpHOcTH Monekyna JIHK npencrasiser co-
001 Bcero JHIIb OENKOBYIO (hopMy Al "IITAMIIOBKHU'" MOJIEKYJIBI
MPOTEUHA, U3 KOTOPOTO CTPOUTCS OpraHu3M. J1a (opMa COCTOUT U3
MAaTepUHCKOW M OTIOBCKOM '"MOJOBHHOK" W IMO3TOMY MOJIEKYJa
Oenka, "oTmITaMmIlOBaHHAas" B HEW, MMEET MHOXKECTBO CXOIHBIX
CBOMCTB, KaK C MaTePUHCKUM OEJIKOM, TakK U ¢ OTIOBCKUM. Ho, He-
CMOTpS Ha 3TO, HU C TEM, HU C IPYTUM O€JIOK I1J710/1a HECOBMECTHUM.

Mornekyna npoTerHa CONEPKUT B cebe Oosee ThICSUM aTo-
MOB, a KOJTMYE€CTBO BAPUAHTOB PACIIOIOKEHHUS aTOMOB B MOJICKYJIE
MPOTEUHA HACTOJILKO OIPOMHO, YTO Ha 3eMJIE, 3a BCIO HICTOPHIO IBO-
JIOIUU OPTaHUYeCKOW "KU3HH', HE MOTJIO OBITh JABYX JKHBBIX CY-
IIECTB C OJIMHAKOBBIMH MOJIEKyJaMu OerKa.

W nns menunuHBL 3TO pa3zHOOOpa3ue OENKOB SBISETCS J0-
CTATOYHO OOJBIION MPOOJIEMOI TIPH Mepecake OpraHoB, W3-3a UX
HECOBMECTUMOCTH. HO ¢ Ipyroii CTOpOHBI 3Ta HECOBMECTUMOCTD SIB-
JsieTCsl OCHOBOM MexaHu3Ma uMMmyHutera. CyTh mpoOieMbl HECOB-
MECTHUMOCTH 3aKIJIF0UAETCs B TOM, YTO TIEPECaKeHHBIN opraH, chop-
MUPOBAaHHBI MOJIEKYJIaMH APYroro Oeika, B OPraHu3Me PEIMITH-
€HTa HE CMOKET HOPMAJIbHO ()yHKIITHOHUPOBATb.

OH HEe CMOXET y4acTBOBaTh B CHMOMO3€, TOTOMY YTO TPO-
JTYKTBI )KU3HEIEATEIbHOCTHU €T0 KJIETOK, POJHBIE KJIETKH OpraHu3Ma
pEeLUIMEeHTa UCIIOJIb30BaTh HE CMOTYT, a CaM Iepeca)XeHHbIN OpraH
TaK e HE CMOET UCIOJIb30BaTh OTXO/IbI )KU3HEAEATEILHOCTH POJI-
HBIX KJIETOK OpraHu3Ma. A cjel0BaTelbHO KJIETKU MepecakeHHOTO
opraHa He CMOT'YT HOPMaJIbHO Pa3MHOKAThCs U OH IIOCTETIEHHO OTO-
MPpET.
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BoT nmostomy serue Bcero MpuKHUBAIOTCS OpraHbl OIM3KUX
POACTBEHHUKOB, KaK HanboJiee COBIMAAIONINE IO CTPYKTYpe OenKa.
Ho Bce paBHO mpuxoauTcst ynoTpeOsaTh mpenapaThl, CHHKAIOLIUE
HECOBMECTUMOCTh, CO3JJaHHbIE KPOIOTJIUBBIM TPYJOM MEIUKOB U
OMOJIOTOB, MO CYTH METOI0M "Hay4HOTO" THIKA.

JT0, TaKk HA3bIBAEMbIC AHTHOUOTHKH, MEXaHU3M JICUCTBUS KO-
TOPBIX OMOJIOTaM MPAKTUYECKU HEU3BECTEH, MOTOMY YTO OH JIKHUT
HE B TUIOCKOCTH OMOJIOTHH, a cKopee B obnactu pusuku... Kak yxe
OBLIIO CKa3aHO BBILIE, Pa3BUTHE OpPraHM3Ma, U HE TOJbKO BHYTpH-
yTpOOHOE, TTOTYNHEHO MPOCTHIM (HU3UIECKUM 3aKOHAM U 00YyCIIOB-
JICHO CBOICTBaMH cpefibl, B KOTOPOM MPOUCXOIUT MPOLECC €T0 pa3-
BUTHSL.

Omnucath 3TOT MpoIiecc, Ha KOTOPBINA y MPUPOIBI YIILIO OTPOM-
HOE KOJIMYECTBO BpPEMEHH B HeOOIbIION paboTe HeBO3MOkHO. Ho
MOHSTH OOIINK MIPUHIIUIT HECTIOKHO, TeM 0oJiee UTO IPUPO/Ia HEU3-
MEHHO TIOBTOPSIET €T0 MPH BHYTPUYTPOOHOM PA3BUTHU KAKIOTO HO-
BOTO OpTaHU3Ma.

Hayném c Toro, 4ro maTepuHCKas M OTI[OBCKasi MOJIOBBIE
KJIETKH, HE CIIOCOOHBIE K JCIICHHUIO, COSAUHHUBIIUCH, OOpa3yroT
KJIETKY, 00JIaJalolIyl0 TaKOW CIIOCOOHOCTHIO W KOTOPYIO YUYEHBIC
HA3bIBAIOT CTBOJIOBOW. [IuTaHue oHa mosyyaeT uepe3 IUIALEHTY, K
KOTOPOW PUKPEITICHA U KOTOPast IPEICTABIISIET COOOM MOTYIIPOHHU-
[[aeMyt0 000JIOUKY, TPEMATCTBYIONIYIO CMEIIMBAHUIO KPOBH ILJI0/1a
U KpPOBU MaTepH, HO TMO3BOJISIONIYIO KHCIOPOAY M APYTUM Bellle-
CTBaM O€CIPENATCTBEHHO MPOHUKAThH Yepe3 Hee U3 KPOBU MATEePH B
KpOBB I1JIO/Ia HE CMEILIUBAsSICh.

[To Mepe yBenmuueHHsI KOJIMYECTBA KJIETOK B pe3yJbTaTe Je-
JIeHUs], KJIETKH Haxojsiuecs: Ha nepudepuu BAaId OT IJIALEHTHI,
MOJTy4alOT MEHbIIIE MUTATENbHBIX BEIIECTB U BHIHYKCHBI YACTUYHO
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UCIIOJIB30BaTh OTXO/BI JIEJIECHUS COCEIHHUX KJIETOK, KOHTAKTUPYIO-
IIMX HEMOCPEICTBEHHO ¢ IUIaneHToil. YTo, COOCTBEHHO U MPUBOIUT
K BO3HUKHOBEHMIO MEXIY HUMHU TAKOTO SIBJICHUS, KaK CUMOUO3.

KpoBeHocHas cuctema 4yenoBeKa ¥ d)KUBOTHBIX IPEICTABIISAET
co0Ol KaHAIM3AaLMOHHYIO CEeTh, Ky/la COpacBIBAIOTCS OTXO/IbI JIeTie-
HUSA KJIETOK Pa3JIMYHbIX OPraHOB OpraHU3Ma, KOTOPhIE OTTY/1a K€ U
OepyT CTPOUTENbHBIE MATEPUAITBI JITIS ICTICHHUSL.

Jloka3aTeNnbCTBOM TOTO, UTO CHEIHAU3AUs KIETOK U (op-
MHUpPOBaHHE OPraHU3Ma, B OCHOBHOM, O0YCJIOBJIEHO CpeoH, B KOTO-
poil OH pa3BUBAETCs, a HE KAaKOH-TO TaM MH(PUYIECKOHN "TIporpamm-
Hoii 3anuckio” B JIHK, MokeT ciy>kuTh TOT (PaKT, YTO y OJTHUX U TEX
)K€ POJUTENICH MOTYT POXIAThCS KakK "HOpMasbHbIE" NE€TH, TaK U
JIETU C PA3JIMYHBIMU OTKIOHEHUSIMU. .

DTa CTBOJIOBAas KJIETKA, [0 CyTH MPEICTABISACT COOOM MOUKY,
no00HYIO MOYKaM JepeBbeB. HO B OTIMUUU OT MOYEK pPacTeHHUH,
OHa MOXET Pa3BUBATHCS TOJILKO BO BHYTPEHHEW Cpelie opraHu3ma,
Tak Kak TpeOyeT IJIs pa3BUTUS OYCHb CHEIU(PUICCKOTO MUTAHUS.
OT1o cneuuduueckoe NUTaHUE MPEACTABISIOT CO00I OTXOIBI KU3-
HEJEATENbHOCTH KJIETOK MAaTEPUHCKOrO0 OPraHU3Ma, HUPKYIUPYIO-
1€ B KPOBEHOCHOU CHCTEME.

DTa mouKa Tak K€ KaK W TMoYKa PacTeHHi CIocoOHa pa3BU-
BaThCS B CPEJIC MATKU JAPYroro OpraHu3Ma, HO TOJIBKO OYeHb OJU3-
KOro BHJIA.

A Tak ke U TOT (PaKT, 4TO NTHIIBI U OCOOCHHO PBIOBI MIPO/Ie-
JBIBAIOT OTPOMHBINA MYyTh K MECTY OTKJIAJIbIBAHUS UKPBI U BOCITPOU3-
BOJICTBA MIOTOMCTBA. DTa MPUBBIYKA TaK k€ cpopMHUpOBaIaCh MHO-
TOJIETHUM MPOLIECCOM 3BOJIIOLUY 110 MEPE pacIIupeHust apeasa o0u-
TaHus. I oHa coxpaHsieTcsi, IOTOMY 4YTO SIBJISIETCS TapaHTOM CTa-
OWIBHOCTH BUIA.

CTaHOBHUTCS TOHSATHO, IMOYEMY MpPHU PE3KOM H3MEHEHUU
YCIIOBUSI OOMTaHUS U COOTBETCTBEHHO MUTAHMUS, TIPOIIECC IBOIOIIUN
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PE3KO aKTUBH3UPYETCS U BOSHUKAET MHOXKECTBO MYTAIlMH, MPUBO-
ISIIUX K HOBBIM BHIaM OOJIE3HEH.

A ecnu ObI HEKasi TEHETHUYECKas TporpaMma pa3BUTHS ObLIa
"3ammcana" B JIHK kietku, To cymiectBoBaga Obl BO3MOXHOCTH BbI-
palIuBaTh )KUBbIE OPraHU3MbI U3 €IMHCTBEHHOM €ro KJIETKH, B IIPO-
Oupke ¢ muTaTenbHON cpeoi. M moToMCTBO, BRIpaIIEHHOE U3 OU-
HAKOBBIX KJIETOK, ObLTO OBl a0COTIOTHO UACHTUYHBIM, HO B peabHO-
CTH Jlaxxe OJM3HEIbI UMEIOT 3aMETHBIC OTIIMYHS IPYT OT APYra.

U Takue opraHu3Mbl ObUTH OBI TUIIICHBI BO3MOYKHOCTH MyTa-
IIUH, a CIIeI0BAaTEILHO, JTAITBHEHIIIETO COBEPIICHCTBOBAHHUS U Pa3BH-
tusi. EcrecTBeHHO, 4TO M3MeHss1 kakue-To ydactku JIHK knetkw,
MO>XHO BJIMSITH HA CTPOCHHME MOJICKYJIBI O€JIKa TOJIyJaroIIerocs op-
raau3Ma. OJJHaKO TaKOE CJIETIOe BMEIIATENIbCTBO B IPOIECCHI, CHOp-
MHUPOBABIINECS B TCUCHUU MUJUIMOHOJIETHETO MPOLECCa IBOJIOLHH,
MOTYT MPUBECTH K HEMPUATHBIM U HEMPEJICKA3yEMBbIM JIJIs1 UETIOBEKA
IIOCIICICTBUSIM.

Beov npupooa 6e3ncanocmno omceusaem HeyoauHvle
KOMOUHauuu yxyce Ha HAYAbLHOM Imane.

[Tpoie Bcero mpociaeauTh MPOIEcC CreluaIn3aiiy KIeTOK
Ha mpumepe ¢ pacteHussMu. CeMs JIFOOOTO pacTeHUs, MoIaaas BO
BIQXHYIO Ccpefly, mpopacTaeT. To eCTh ero KJIETKH HAauYWHAIT Jie-
TUTHCS, 00pa3yst pocTok. [lutarenbHbIC BEIECTBA TS ISTICHHUS, TI0-
CTYIAroT MO CTBOJIY BBEPX, COTJACHO ONMCAHUIO B riase [ria.ll].
Haunbonee MHTEHCHUBHO JIeJICHHE KIIETOK TIPOUCXOAUT B CEP/IIICBUHE
CTBOJIA, II€ MPOXOJUT OCHOBHOM MOTOK MUTATEIbHBIX BEILIECTB.

[TutarenpHbIE BeEHIECTBA JIETKO MOJHHMAIOTCS BBEPX IO
PBIXJION CepIleBUHE, CTUMYIIMPYS POCT pacTeHUsI, 00pa3ys HOBBIE
BeTBH U JHCThs. Ecim 6w B JIHK kieTox Haxomwmack Hekas mpo-
rpamMma pa3BHUTHS, TO I€PEBbSI OJTHOM MOPOIbI OBLITN OBI COBEPIIICHHO
OJIMHAKOBbIE 1O cTpoeHuto. OHM MMenu Obl OJIMHAKOBOE KOJUYe-
CTBO BETOK, MX KOH(HUTypanuio U MmIoTHOCTh. OJHAKO BHEIIHUE
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YCIIOBHSI BHOCSIT CBOU KOPpeKTUBHL. KileTku, Haxos1muecs Ha epu-
(Gepun, MOMy4arOT MEHbIIE MUTATENIBHBIX BEIIECTB M MM IPHUXO-
JUTCS MCIIOJIBb30BaTh OTXOMABI XKU3HEACATEIbHOCTH CEPALIEBUHHBIX
KJIETOK, TTOPTOMY OHHM MEHBIIE O pa3MepaM U oOpasyroT Oosee
IUIOTHYIO JIPEBECHUHY.

MuHMMaNbHOE KOJIMYECTBO IMUTATEIBHBIX BEIIECTB IOJIY-
YaloT KJIETKH HapY>KHOT'O CJ1051, KOHTaKTUPYIOLIHE ¢ Bo3ayXxoM. OHu
COXHYT M OTMHPAIOT, 00pa3ys kopy. Kpome Toro paznuuusi B ocBe-
IIEHUH NIPUBOJUT K TOMY, YTO C OCBELIEHHOIN CTOPOHBI YBEIUYNBA-
€TCs KOJIMYECTBO BETOK, B Pe3y/bTaTe MX 00Jee MHTEHCUBHOIO PO-
cTa.

N36BITOK MUTATEIBHBIX BEIIECTB U BJIArd B CEPLIEBUHE NTPH-
BOJIUT K TOMY YTO B He HAYMHAIOT Pa3BUBATHCS PAa3IUYHbIC Mapa-
3UTHI - OaKTEPUU U MJIECHEBbIC TPUOKHU, IPUBOISIIINE K THOETH Jie-
peBa.

[TpumepHo Tak xe oOpa3yeTcs U KoXa y XKHBOTHBIX. JTO
CJIOM OTMEpUIMX U 3aCOXIUUX KJIETOK, KOTOPBIN IIPEIOXPAHSET TIIy-
OMHHBIE KJIETKH OT BbICBIXaHUS U riu0enu. OKUBUTH 3TH KJIETKH Ka-
KHMHU-TO KpEMaMH MM Ma3ssMU HEBO3MOXHO. /la 3TO He HYXHO U
onacHo. KiieTku, He 3amMIEHHbIE KOXKEH, JIETKO MOBPEKAAIOTCA U
CTAHOBSITCS MUIIEN Pa3JIMUHBIX, JIETKO IPOHUKAIOIIMX B HUX OaKTe-

pHUH...
skkosk

Kaxk yxe ObUTO CKa3aHO BHINIE, C TOUYKH 3PEHHS HACTOSIICH
TEOpHUH, "JKU3HB'" - 3TO YUCTO OBITOBOE WU PEIUTHO3HOE MOHITHE,
00YCIIOBJICHHOE JPEMYy4YUM 3a0JIy’KIIEHUEM, UYTO B MaTepHAILHOM
TEJIe YeJIOBEeKa WJIM KUBOTHOTO CYIIECTBYET HEUTO HEMAaTepuasb-
HOE, KOTOPOE U JENIAaeT €ro ")KUBBIM'".

Ha camowm e nene, )KWBOM OpraHU3M — 3TO MPOCTO OHOJIO-
TUYECKUN MEXaHU3M, CIIOKUBIIMHCA B PE3YyJIbTaTe JUIUTEILHON 3BO-
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JIOLUU MaTepuH, B KOTOPOM C(HOPMHUPOBAIUCH U JAECUCTBYIOT MHO-
JKECTBO aBTOMAaTUYECKUX, B3aUMOCOTTIACOBAHHBIX U MOJICPKUBAIO-
HIUX JPYT JIpyra MpoLeccoB, MOAYNHSAIOMUXCS EAMHCTBEHHOMY (hU-
3MYECKOMY 3aKOHY — BTOPOMY Hayally TepMoauHaMuku. M Huuero
"KUBOT0" B HEM HE COJICPIKUTCA.

Ero BnomHe MOXXHO CpaBHUTH, HallpuMeEp, ¢ pabOTAIOIIUM
JBUTATENIEM BHYTPEHHETO CTOpaHUs, B KOTOPOM TaKKe OCYIIECTB-
JISIOTCSL TaKWE B3aWMOCBSI3aHHBIE aBTOMATUYECKHE MPOIIECCHI, KaK
nojiaya TOPIOYEro, CMEIIMBAHUE €r0 BO3/YyXOM, CKAaTHE B I[MJIMH-
Jpax, MOJKUTaHuE CMECU B HY)KHBI MOMEHT, CHHXPOHHOE OTKPBI-
BaHUE M 3aKpbITHE KJIallaHOB U TakK Jajee.

N nosromy paboTaromuii 1BUTATENb, KAKOW-HUOYIb MIEPBO-
OBITHBIN TUKAPh C OCTPOBOB TyaMOTYy, BIIOJTHE €CTECTBEHHO MOXKET
CUHTATh YKUBBIM.

Tem Oonee, 4TO OOBEIUHUB €ro C HEPTIHOW BHIIIKOMH,
He()TENEPETOHHBIM alIapaToM U aBTO3aMpPaBITUKOM, MOXKHO 3aCTa-
BUTH €ro paboTaTh aBTOMAaTUYECKH, 0€3 yJacTus yelloBeKa, 10 TeX
Mop, MOKa OH HE U3HOCUTCS U 3arjoxHeT. To ectb ymMpéeT. To ke ca-
MO€ TIPOUCXOJHT | C JII0ObIM oprann3mMoM. COOM OTHOTO WU He-
CKOJIbKUX IIPOIIECCOB, HAPYILIAET UX COTJIACOBAHHOCTH, OTTOUEHHYIO
MUJUTMOHAMH JIET SBOJIIOIIMH U, B KOHEYHOM UTOT€ MPUBOAUT K OCTa-
HOBKE BCEX IMPOIIECCOB, MPOUCXOISAIINX B OpraHU3ME.

[IpaBma nBUTaTENb JIETKO OTPEMOHTHUPOBATH, IOCTATOYHO 3a-
MEHUTh KaKUe-TO JAETaTu WIH MOYUCTHTh KOHTAKTHI, YTO C OCTAHO-
BUBIIIUMCSI OPTaHU3MOM He Bcerja noiydaercs. [lotomy uto B 6uo-
JIOTUYECKOM OpraHu3Me, IOYTH Cpa3y ke HauWHAIT MpeolianaTh
JIpyTHe MPOIeCcChl CUHTE3a, ACNAONIIe PEaHUMaLIMI0 HEBO3MOKHOM.

Teno yenoBeka, Tak k€ Kak M JIIOOOT0 IPYroro >KUBOTHOTO,
M0 CYTH, MPEACTABISIET CO00I COOOIIECTBO, HAXOMSIIMXCS B CUM-
Ou03e MHOXKECTBA MHOTOKJIETOUHBIX OPTaHU3MOB (OpPraHoB), KOTO-
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pbie OOBEAMHUBIINCH B TPOIECCE BOJIOIMH, PAa3BUBAIHNCh COB-
MECTHO ¥ HaBCET/1a MOTEPSUIH CaMOCTOSITEIbHOCTb. [10 cyTH, 3TO pe-
aJIM3aldsl TOTO K€ CaMOro NMPHHIUIA CUHMe3d, TOIbKO Ha Oolee
BBICOKOM YPOBHE OpPTaHU3aIllUl MaTepUH.

Cam MexaHu3M JieiicTBUS cUMOMO03a IOCTaTOYHO MPOCT ISt
MOHWMAaHUA. J/[Ba MM HECKOJBKO MHOTOKJIETOYHBIX OPraHU3MOB,
CBSI3aHHBIX CUMOMO30M, HCHOJB3YIOT OOJBIIYI0 YacTh MPOIYKTOB
KHU3HEIEATEIILHOCTH APYT Apyra (0TXOAbI WK IPOCTO AEPHMO), KaK
CTPOMTENBHBIA MaTepua IJisi ce0sl, YTO B UTOTE MMPUBOJUT K YMECHb-
HICHUIO TIOTPEOJICHUS UM U SHEPTUH U3 OKPY)KAIOIICH CPEIIBI.

U 4910, COOTBETCTBEHHO, JaéT TOPa3I0 OOIBITYIO HE3aBUCH-
MOCTB OT BHEIIHUX MPUPOAHBIX YCIOBHUI U TIOATOMY MBI MOKEM J10-
BOJILHO JJTUTENIFHOE BpeMsi 00XoauTcst BooOmie 6e3 numm. B npo-
TUBHOM CITydae MpU OTCYTCTBHH CHUMOMO03a, HAM MPHUXOAUIIOCH OBl
MOCTOSIHHO YTO-TO XeBaTh. A TakK, KJIIETKA OPraHOB BO BpeMsI Iepe-
PBIBOB B MTUTAHUHM OOXOAATCS OTXOJAaMU KU3HEACITCILHOCTU APY-
TUX KJIETOK OPraHu3Ma, IOCTYIAIIUMU B KpOBb. B mipupoe, mpak-
TUYECKH UCTIONB3YETCS BCE M HUYETO HE MPOIAAaeT MPOCTO TaK.

Kemynas >kenesza, Hampumep, HUCIONB3YeT IS ACTICHHS
CBOMX KJIETOK, a 9TO €€ OCHOBHas 3a/1a4a, TPOAYKThI )KU3HEICSITCITh-
HOCTH JKeITyJIKa, TIOCTaBIIsIeMbIe TOTOKOM KPOBHU M B KAYE€CTBE OTXO-
JIOB BBIJICIISIET KeT4b, KOTOPYIO JKEIYA0K B CBOIO OUYEpE/lb, HCIIOIb-
3yeT Juig nepepadOTKU HEKOTOPBIX MPOTYKTOB ITUTAHUSI.

Ecnu ynanute u3 opranu3ma KeTuHbIA My3bIPh, )KETYJI0K He
CMOXeET UCIOJIb30BaTh HEKOTOPHIE BELIECTBA, B PE3yJbTATE YEro 4e-
JIOBEK, XOTS ¥ OYJIET )KUTh, HO OYJIET BBIHYK/ICH OTPAaHUYUBATH CEOsI
B YNOTpeOJIEHNH HEKOTOPBIX BUIOB mumid. [loBpexneHue cepama
HEMEJUICHHO TIPUBOJIUT K CMEPTH, TaK KaK CEP/IIIC BHITOJIHACT OUYCHb
BOXHYIO (DYHKITMIO IO Tepekadyke KpoBu. M XoTs »Ta QyHKIUS
OYCHb Ba)KHA, OHA TEM HE MEHee, IOCTaTOYHO MPOCTa M MOATOMY
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cepJue JIETKO MOXKHO 3aMEHUTh MEXaHHYECKHM IMPOTE30M — IPO-
CTBIM HacocoM. YTo, cOOCTBEHHO, YK€ JOBOJIbHO YCIEIIHO Hadu-
HAIOT JIeNIaTh MEJIUKH.

[ToBpexaeHue neveHu, Tak ke CMepTEIbHO OMAcHO, TaK Kak
HPOAYKTHI (OTXO/bI) €€ KUIHEACATEIEHOCTH — 3TO OOJIBIIOE KOJIH-
YeCTBO Pa3HOOOPA3HBIX BEIIECTB, KOTOPHIE HCIIOIB3YIOTCS APYTUMH
opranamu. be3 nedeHu, oueHb MHOTHE OPraHbl MEPECTaHyT MOJY-
4aTh HEOOXOAMMBIE UM OTXO/BI €€ )KU3HEACATeIbHOCTH, YTO OUEHb
OBICTPO MPUBENET K COOI0 M OCTAHOBKE JAPYTUX CBSI3aHHBIX C HUM
MPOIECCOB B OpPraHU3Me U €ro "cmepTtu’.

[ToaTOMY 3aMEHHUTH TIEYCHb KAKUM-JTHOO YyCTPOMCTBOM, CKO-
pee BCero He MoIyuuTcs HUKoraa. To ecTh Jo0ble opraHbl Hallero
Tena "03a004ueHBl" UMb TEM, YTOOBI JACTHIUCH U Pa3MHOKAIUCH
TOJIBKO UX KJIETKH M UM TIIYOOKO Oe3pa3inyHa )KU3HEACeITeIbHOCTh
Ipyrux opranoB. OpHaKO B pe3ylbTaTe UIMTEIbHOW 3BOJIIOIMH,
c(hOpMHUPOBATTUCH HACTOJBKO MPOYHBIC B3aUMOCBSI3H MEXYy HUMH,
YTO JII000H cOO0il B OTHOM Oprase, cpa3y *e OKa3bIBaeT BIMSIHHUE Ha
IpyTue.

Korga yaénbple cMoryT getanbHO pa3oOparbes B paboTe op-
raHOB HAILIETO TeJia, BOT TOrAa 6€30 BCAKUX JUMOBBIX pacuInppoOBOK
HECYIIECTBYIOIIETO T'€HETUYECKOTO KOJa, JAEWCTBUTENBHO, IIO-
SIBUTCSI BOBMOHOCTB CO3/1aBaTh OUeHb 3(PPEKTUBHBIC JTCKAPCTBA OT
pa3TUYHBIX 00Je3Hel. XOTs MOJHOCThIO U30aBUTHCS OT HUX YeJIO-
BEUECTBY HE ynactcs HHUKOTAa. OCTaHOBUTH SBOJIIOLUI0O MAaTepUU
HEBO3MOXKHO, & BO3HUKHOBEHHE OOJIE3HEW — ATO MPUHIIUITHATBHO
3aKOHOMEpHOE €€ CJIe/ICTBUE.

Jlornueckoe pa3BUTHE HACTOSIIEH TEOPHUU HEUZOEKHO TIPH-
BOJIUT K COBEPIICHHO OIIEIOMJISIONIEMY BBIBOJY, YTO TO, YTO MBI
Ha3bIBa€M 'JKU3HBIO", )KU3HBIO U HE SIBJISIETCS, a ABJISAETCA MPOCTHIM
Y 3aKOHOMEPHBIM CIIEJICTBUEM IIPOLECCA IBOIIOLUN MAaTEPUU BCe-
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JeHHOU. Y TONbKO HEeMOHUMaHUEM 3TOT0 OOCTOATENHCTBA OOBICHS-
€TCs TO, YTO el MHOTHE YYEHBIC-TEOPETUKH J0 CHUX TMop Oe3-
YCIICIIHO MBITAIOTCS HAWTHU pas3rajky OTIMYUS KUBOTO OT HEXHU-
BOTO, 110 CYTH, JIOMSICb B OTKPBITYIO IBEPb.

[ToToMy 49TO TaKoro OTJIMYUS HPOCHIO HE MOIHCem Oblmb.
Tak e COBEPIICHHO SICHO, YTO YHUYTOXXHThH >KU3HB, KaK MPOLIECC
IBOITIOIIMY MAaTEPUH, HEBO3MOXKHO, ITO3TOMY JIFOOBIE U3MBITILICHUS O
KOHIIE CBETa SBJISIFOTCS OpefoM CHMBOM KOOBUTHI. bomee Toro, mpo-
LIECC ABOJIIOIIMHN HE OCTaBIISIET HUKAKOH, JTa)ke MUKPOCKOMHYECKOMH
BO3MOXXHOCTH CYIIECTBOBAHUS HEKOETOo BbIcIIero TBopua. [Ipocto
MOTOMY, YTO IIPUPOJIE OH HE HYXKEH.

W TOIBKO HEBEKECTBO U JETCKasi OrPaHUYEHHOCTh YeIOBe-
YECKOT0 pa3yMa MpHBeNia K BOBHUKHOBEHUIO HAWBHBIX CKa30YHBIX
YUEHHUH O HEKOEM BBICIIIEM CYIIECTBE, KOTOPOE, KAKHM-TO HEBEPO-
SATHBIM 00pa3oM, CO34aJI0 3Ty BCEJICHHYIO U "COTBOPHIIO" Bce "KuU-
BOe', IOMECTHB €ro Ha MIaHETy ¢ KOM(MOPTHBIMH yCIOBHIMH TPO-
KUBaHUS. AOCYpAHOCTh 3TUX YUEHUHN CTAHOBUTCS OUEBUTHOM, €CITU
3aJaTh aBTOPaM U UX MOCJIEI0BATENsIM apy MPOCTHIX BOIPOCOB.

Bonpoc nepewrit: A st 4ero, cOOCTBEHHO, BCEMOTYIIEMY
CaMOJIOCTaTOYHOMY CYHIECTBY, KOTOpPO€ HU B Y€M HE HYKJaeTcs,
3TOT reMOPPOH € YEIOBEYECTBOM, KOTOPOE TOJIBKO U JAENAET, UTO 0-
CTOSIHHO BOIOET, TpaOuT 1 yOuBaet apyr apyra?

U eonpoc emopoii: A 4To, y 3TOTO BCEMOTYIIETO CYIIECTBa
HE XBaTUJIO yMa PEIINTh 3TU MPOOIEMBI eIlé Ha CTaJAUU TPOSKTUPO-
BaHus? OTCyTCTBHE OTBETOB Ha 3TH BOMPOCHI JOKA3bIBAET, YTO 3TO
BCEMOTyIIIee CYIIECTBO He Oojee ueM 1o yooroi (haHTa3uu Jiro-
JieH, CO3aBIINX €T0 M0 CBOEMY 00pa3y  MoI00HIo.

Beputs B T0, 4TO 3TO BceMOryIiee CBepXpa3yMHOE CYIIECTBO
MOJKET OBbITh MPUMHUTHUBHBIM U YKECTOKUM, KaK MEPBOOBITHBINA M-
Kaphb, B BBICIICH CTETICHH HEJeNo U OeCCMBICIIeHHO. boree Toro, He-
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CMOTpSI Ha TO, YTO 3TO CYIIECTBO 00OCIIACT JIOIM BEYHOE OJIaKeH-
CTBO B 3arpoOHOM MHpE, YTO-TO HUKTO OCOOCHHO HE CITCHITUT BOC-
MOJIB30BAaTHCA 3TUM OOCTOSITENHCTBOM, a COBCEM Jake HA00OpOT
OYCHb MHOTHE YU€HBIC OBIOTCS HaJa pa3pabOTKONW METOOB PO IJie-
HUS CBOETO OPEHHOTO CYIIIECTBOBAHUS HAa TOM CBETE.

[TeITasich MOYEMY-TO KaK MOXKHO JOJbIIIE OTTSHYTh MOMEHT
MOJTyYeHHUs BEYHOTO OyakeHCTBA. 7 3TOTO Jaxke MpUIyMau
KPUOTEHHBIC KAMEPBI, T/Ie 3aMOPOKEHHBIE TPYIIHI BAXKHBIX (C TOUYKHU
3pEHHUsI ’TUX TOKOMHUKOB) 000, OYyT XpaHUTHCS JI0 TEX TOP, MTOKa
YeJIOBEYSCTBO He HaléT crioco0a BEUIEYHTh UX U 0KUBHUTh.

A Bce MoToMy, 4TO JaXKe caMble TIyO0KO BEPYIOIIHE PEITH-
TUO3HbIE (paHATUKH, B TIYOMHE TYIIM COMHEBAIOTCS M MYYalOTCS
TOM HEU3BECTHOCTHIO, KOTOPAs 0XKHUIAET UX MOCIIE CMEPTH.

Benp uenosek co3nan cebe Oora IMEHHO U3 CTpaxa CMEpTH,
U JaXKe MOJHUMASACh IO JSCTHHIIC MO3HAHMS, OH BCE MBITACTCS CO-
BEPIIIEHCTBOBAThH CBOIO MPUIYMKY.

BmecTto BeTx03aBETHOTO W MPUMUTHUBHOTO 00XKeCTBa, Te-
neph B MO3raX MHOTHX IICEBJIOTPAMOTHBIX BEPYIOIIUX (DUTYpHUPYET
YK€ HEKHM, KaK UM Ka)KeTCsl, BIIOJIHE "Hay4dHbIN" BBICHIUN pa3yM,
obuTaronuii MO0 B rTyOMHAX BCEJIEHHOH, THOO B KAKOM-TO APYTOM
HU3MEPEHHH, KOTOPBIH, MO-BUIUMOMY, OT CKYKH CO3/aJT YeJIOBEKa B
KaKUX-TO CBOMX HEMOHATHBIX HENsX. HO TyT BO3HMKAET JTOTUYHBIN
BOTIPOC, a KTO K€ Co3/aJl camoro oora..?

"XXu3Hp", KaKk yxe ObUIO CKa3aHO, 3TO CIEACTBHE TpoIecca
HBOIIOIIMY MATEPUU U MPOIIECC ITOT OECKOHEUYEH. A KellaHue MPo-
JUTUTH TO, YTO yXe€ caMO 10 cebe 0ECKOHEUHO, TIyImo U 0eCcCMBIC-
neHHo. Kaxxprit yenoBek WM )KUBOTHOE, KaK MaTepHUAIIbHBINA OHO-
JIOTUYECKHN MEXaHW3M, IMOCTOSTHHO BOCIIPOU3BOIUTCS TMPUPOIOH
3aHOBO U JIa)K€ HE OCO3HAaBasi TOTO, MO CYTH, MPOKUBAET OCCKOHEY-
HO€ KOJIMYECTBO "JKM3HEN" Ha OECKOHEYHOM MHOKECTBE 00OUTaEMBIX
IJIaHET BO BCEJICHHOM.
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W HaunHas KaXIyr0 HOBYIO "KU3HB' C HYJS, OH (pr3ndecKu
HE MOXET TIOMHHUTb, HU MPEAbIAYIINE )KU3HU, HU MECTO, TJIe OH yiKe
KOT'J1a-TO KWJI. DTOT HEOOBIUHBIN BBIBOJ, MO CYTH, 0OOCHOBBIBAET
Oynau3M, Kak MHTYMUTUBHOE U TOYTH HAYYHOE MHPOBO33PEHHUE C
"perHKapHanuen" MaTepualIbHOIO TENa.

A TO, 4TO JI10/I1, CAMU TOTO HE TOHUMAs!, HA3bIBAIOT AYIIOMH,
TaK 3TO MPOCTO HAIlle CO3HAHHE, SIBIIAIOIIEECS] CBOMCTBOM BBICOKO-
OpraHU30BaHHON MaTepuH, GOPMUPYIOLIUMCS B PEe3yIbTaTe BOCIHU-
TaHUsI ¥ O0ydeHHUs, OECCIEAHO UCUE3ArOIIETO MOCIe CMEPTH Opra-
HU3MA.

U xots co3nanue wim "myma" co CMEpThIO OECCIIeTHO HCYUe-
3aeT, 9TO HE MMeeT a0COJIIOTHO HUKAKOTO 3HAYEHHS, TOTOMY 4YTO
OHO TaK ke chOpMHUpPYETCS 3aHOBO B HOBOM Tene. M 1 3Toro He
notpedyeTcs Hu 00ra, HH IbSBOJIA, HU BBICIIETO pasyma. J[is aToro
BIIOJIHE JIOCTATOYHO POJIUTENEH U 1e1aroros.

CmepTh Belb TOJBKO C TOYKM 3PEHUS TMOKa €Ie HEBEkKe-
CTBEHHOI'O YEJIOBEKA, SIBJISIETCS TpareaueH, A IPUPOIbI KeE - 3TO
3aKOHOMEpPHOE SIBJICHUE, MPOUCXOASIIee MOBCEMECTHO U IOCTO-
SIHHO, TaK K€, KaKk U poKAeHHE. DTO HEOTheMIIEMasi COCTaBIISIOIAs
mpolecca 3BOJIIOLMKM MaTepud. B Hamem Tene Kaxaylo MHUHYTY
YMHPAIOT THICSUU KJIETOK. M KaXKyt0 MUHYTY THICSIUM KJIETOK POXK-
JTAI0TCSI BHOBB.

Jlumie pazymHOE OCO3HaHHE TOro (pakTa, 4TO CMEPTh ITO
HEen30eKHOE CIIEICTBHE MPOIIeCcCa SBOITIOIUH, TPUBEIET K TOMY, YTO
OHa npecmanem cCMPAWIUMb J11I00€il C80eil HEeU36eCMHOCMbIO U
0e3b1cX00HOCmbI0, A CHAHEem 60CHPUHUMAMbCA RPOCHO KAK 00-
Caonasn Heu30exscHocme.

JlocagHas, HE CTOJIBKO MOTOMY 4YTO B HOBOW >KM3HH, HE
TOJIKO BCE HYKHO OyJIET J1eJaTh 3aHOBO - CHOBA YUUThCS TOBOPUTb,
XOJIUTh, YUTATh, 3aBOJUTH APY3€H, a CKOJIBKO MTOTOMY, UTO B CIIEeIYy-
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IOLIEH JKU3HU BEPOATHOCTD HAIIETO MOSBICHUS B OECKOHEUHOM BCe-
JICHHOM Ha Tu1aHeTe 3eMisl, HACTOJIbKO HUUTOKHA, YTO MPAKTUYECKU
HeBo3MOkHa. Korna desoBek, HakOHEI-TO, IIOMMET U OCO3HAET 3TO,
OH COBEPILEHHO MO-APYyroMy OYyIeT OTHOCUTHCA, KaK K >KM3HHU BO-
00111e, TaK U K KKIO0W OTAEIBHON KU3HHA B YACTHOCTH.

DTO YTBEpXKACHUE MOXKET, B HACTOSIIEE BpEMsl, TOKa3aThCs
KOMY-TO IIUHUYHBIM, TaK KaK CKOpOb MO MOKOWHHKY H CIIOBa O
HEBOCIIOJTHUMOH yTparte, OyAyT Ka3aThCs TAYIBIMU U HUKYEMHBIMHU.
[Toromy uTo NM0O/IM, YMEpILIUE UK MTOrHOIINe B BOITHAX, B KATacTPO-
¢dax, B KOHLIJIArepsiX U ryjarax, B CHJIy TOTO YTO MaTepus BEUYHa U
HEYHUYTOXKMUMa, CHOBA M CHOBA )KUBYT U €CJIM HE CPEIH HAC, TaK Ha
JIPYTUX OOMTAaEeMbIX IJIaHETaX OECKOHEYHOW BCEJICHHOM.

JKuByT naxke 1 HE 0OCO3HABAsl TOTO, YTO KOT/IA-TO YK€ KU
U OyayT *®uTh enié He oauH pa3. Jlroau, ObIBIIME paHbIe APHUCTO-
tensimu, Hetoronamu, ['urnepamu CtanuHbiMu, pabaMu v TATPULIN-
SIMH, BO3MOKHO, CETOHS SIBJISIIOTCS] HAILIUMU J€ThbMU, BHYKAMH WU
MPaBHYKAMH, 2 MOJKET JIake COOaKaMM WITH KOIIIKAMH, XOTsI HUKTO U
HUKOI'JIa 3TOT0 HE Y3HaeT.

Ho B cmy BeuHOCTH MaTepuu, 3TO aOCOJIOTHAS HEM30EK-
HOCTb 1 YEJIOBEUECTBY CO BpEMEHEM MPHUAETCS MPUBBIKHYTH K A TOMY
U IEPECMOTPETh CBOE OTHOILEHHE K 3JI0/I€IM U TUpaHaM MPOLLIOTo.
W xorpa nmoau HAaKOHEL-TO OCO3HAIOT, YTO OHH, MO CYTH, BOIOIOT
camu ¢ co0oH, t00bIe KOH(DIUKTHI U BOWHBI CTAHYT OECCMBICIICH-
HBIMH.

W Torpa oTHoOIIEHHE K MaMSITH TaKUX T€HUAIbHBIX JIIOAEH
Kak Xpucroc win JIeHuH, KOTOpbI€ B YCIOBUSIX CIIErKa MOYMHEBILIEH
00e3bsIHbEH CTau YTO-TO MOHSIIN U O€3yCIEUTHO MBITAINCH U KHYTOM
U TIPSIHUKOM BBIBECTH 4Y€JIOBEYECTBO HAa HOPMAIbHBIA MyTh pPa3BU-
TS, U3MEHUTCSL.

[Tpon3oiaET 3TO OCO3HAHUE, K COXKAIEHUIO €lIE OYEHb He-
CKOpO, HO HEM30EKHO MPOU30UIET.
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IMpumeuanue. 1 nacmosawyro meoputro, Haoo nojiazams, jiem
uepe3 500-1000, xomsa xomenocv 0bl HadeAmMbCA, YMO paHvuie, Oyoym
usyuams 6 HauanvHou wkoe. Ona OKOHYamenbHo u Haecez0a yrHuumo-
JHcum ece penucuosnvle u mucmuueckue yuenusn. U nekomopuie npu-
3HAKU C1A0020 OBUNCEHUA K INOMY, YIHCE MOHCHO 3AMEMUMD Yiice Ceil-
uac no HeovIBAIOMY, HO CYMU, NPEOCMEPMHOMY 6CNIIECKY PEIUZUOZHOZO0
MpaKobecus u Hegexcecmaed, KOmopble 00bIYHO CIYUAIOMc nepeo cKay-
Kom npozpecca.

A ceiiuac MHe 00JBHO M CTHIAHO 3a Poccuio, KoTopas
OoJIbIIIe APYTHX MOTPS3IIa B 3TOM HEBEKECTBE U MPAaKOOECHH.

Bb1600 u3 6cezo ckazannozo oueHb ONMUMUCIUYEH: Yel0-
6€K, KAK C/IOMCHEUWUIl A8MOMAMUYEeCKUIl MAMepuaibHolili 00b-
eKm, chopmMuposasuIniica MUJIITUOHAMU Jiem IGONI0UUN U 00.1a-
oarouwuil CeOUCMEOM CO3ZHAHUSA, HCUGEM 6€UHO, NOCHOAHHO 00-
HOGIAACH 6 8UOE MAMEPUATILHO20 Mmed.

U nosmomy on Hukoz0a He cmodcem OKOHYamenbHo nooe-
oumo Hu 00J1€3HU, HU CMEPMb, MAK KAK OHU AGIAIOMCA 3AKOHO-
MEPHBIMU COCMABIAIOUWUMU RPOUECCA IGONIOUUU MAMEPUU.

KcraTtn, uMeHHO yiTydmiaroniiecs, mpuoIMKaroImecs K mo-
YTH CTEPUJIbHBIM, YCJIOBHUS KU3HHU, & BOBCE HE IIIOXas SKOJIOTHYe-
CKasi 00CTaHOBKa, )K€ TIPUBEIIH K OCJIa0ICHUIO 3alTUTHBIX MEXaHM3-
MOB U IIMPOKOMY PACHPOCTPAHEHUIO CPEIA YETOBEYECTBA AJIJIEPTH-
YECKHX M PaKOBBIX 3a00JICBaHUH.

ITerTasice M30aBUTHLCA OT OXHHUX OOJIE3HEH, UYEIOBEUECTBO
HEen30eXHO OyJIeT moyyyaTh Apyrue U HaBepHsKa OoJiee CTpallHbIe.

IToaToMy IpOAIUTE OTAENBHYIO "JKU3HB'" pa3a B OJITOpA Ye-
JIOBEK BO3MOYXKHO U CyMEET, HO CTaTh 0€CCMEPTHBIM OH HE CMOXKET
Hukoraa. [loToMy 4TO OCTaHOBUTH BOJIOIMIO MATEPUU TPUHIIUITH-
AJIbHO HEBO3MO’KHO.
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18. O CO3HAHUUN
N IMAMSATH

Hepenkxo npuxoauTcs uuTaTh COYMHEHHS (QHIOCO(OB, U
OYCHb JAPEBHUX, U HE OYEHBb, O COZHAHHNH, KaK O HEKOCH HeMaTepH-
aTbHOM CYOCTaHIIMH, CYIIECTBYIOIIEH Ie-TO B OpraHu3Me, cama o
cebe. DTO MPOUCXOIUT OT HEMOHUMAHUS TOTO, YTO B MIPUPOJIC HU-
YEero HeMaTepHaIbHOTO HE CYIIECTBYET.

Paccmampueams uenoeeueckoe co3nanue Kak 0codyio
udeanvuyio (HemamepuanvHylo) cyocmanyuro, RPUHUURUATILHO
OMJIUYHYIO OM CYOCMAHYUU MAMEPUATLHOIL, eCHlb 0AHb Penulu-
03HOMY MPAKoOeculo u udeanucmuydeckoll gunocoghuu, komopuie
AGNAIOMCA KOMHOHEHMOM UOe0N02UUeCKOll peaKyuu, Hauae-
wieiica 6 KOHUe 06a0Uamozo 6eKa ¢ Kpaxom co8emcKozo0 KOMMY-
HU3Ma U NOPOIHCOAIOuiell MOmanbHoe noMymHuenue ymoe (A.3uno-
6bee).

Co3nanue — 3TO CBOWCTBO BBICOKOOPTAHM30BAHHOW Mate-
pHUH, 2 UMEHHO KOPBI YEJIOBEYECKOTO TOJIOBHOTO Mo3ra. U1 ero gpyHk-
IIUsl TOCTaTOYHO MPOCTa, OHO 3aHUMaeTcsi 00paboOTKOM U AIEeMeH-
TapHBIM CPAaBHEHUEM CHUTHAJIOB C OPTaHOB YYBCTB, OPraHU3ys UX B
BUJIE 00pa30B HEHPOHHBIMU CTPYKTYpaMH. A Tak ke KOMOMHUPOBA-
HUEM, TpeoOpa30BaHUEM M COXPAHEHHEM ITHX 00pa30B B MaMSTH.

[Tponecchl MBIIIIEHUS — 3TO U €CTh MPOLIECCHl U3MEHEHUSI U
npeoOpa3zoBaHus 3TUX 00pa3oB. Cama MaMsTh HUTJE HE JTOKATU30-
BaHa, MOATOMY UYTEHUE MBICICH HEBO3MOXKHO.

A ceifyac MbI MIOKaKeM, KaK IPOUCXOUT BOSHUKHOBEHUE U
3aroMHHaHue 00pa30B B MO3Te ¢ TOUYKH 3peHus puznku. GOTOHBI, a
MOMPOCTY OBICTPBIC AJIEKTPOHBI, UcTylieHHble COTHIIEM, OTpaka-
I0TCS, HAIPUMED OT SI0JI0KA U C MMOMOUIBIO XPYyCTaINKa PUCYIOT Ha
CeTYaTKe N300paKeHUE ITOTO I0I0Ka. DTO U300pAKEHHUE TTPEICTAB-
JsieT co00i KapTy IpaJeHTOB 3JIEKTPUUECKUX TOTEHIIMAIOB Ha CET-
yaTke.
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B manouke (unu k01604YKe) CETYaTKH MPOUCXOIUT HAKOTLIe-
HHE 3JIEKTPOHOB B MOJIEKYJIE POJIOTNHA, CO3A0IIEE PA3HOCTh JJIEK-
TPUYECKUX TMOTCHIHAIOB, KOTOpPas HAYMHAET BBIPABHUBATHCS I10-
poXaas IBUKEHUE ITUX 3apsAJ0B 10 HEPBHOMY BOJIOKHY B HEHPOH
MoO3ra. DTH 3aps]ibl HAKAIUIMBAsICh B HEUPOHE CO3/1al0T Pa3HOCTH I10-
TEHIMAJIOB MEXIY HUM U APYTMMU HEUPOHAMH COCIUHEHHBIMU C
JPYTUMU NaJOYKaMH.

CuwiamMu OTTaJIKUBAHUS AJIEKTPOHBI HAUMHAIOT BBITATUBATH
JICHJIPUTHI HAIIIETO HEMPOHA MO HANPABJICHUIO K IPYTUM, MEHEE 3a-
PSOKEHHBIM HEHPOHAM U ACHAPUTHI COSTUHSSICH C HUMH 00pa3yroT B
MO3Te CTPYKTYpY, MOAOOHYIO KapTe AICKTPUUYECKUX MOTEHIINATIOB
Ha ceTyatke. ([[BrkeHue Bcerja nopokaaeTcs CuiiaMu, a CUJIbl BCe-
ra o0YyCIOBIEHBI PA3HOCTHIO AIEKTPUUYECKUX WM TPABUTAIMOH-
HBIX MOTEHIMAJIOB.) JTa CTPYKTYpa, IPUTATHBAS MOJEKYJIbI TJIO-
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 3Toil cTpykType BHOCIEACTBHH MPUCOCTUHSIOTCS KOH-
CTPYKIIUH, 0Opa30BaHHBIC €11¢ U CUTHAJIAMH C OPTaHOB OOOHSHHUS U
BKyca. ECTECTBEHHO, YTO 3TH MPOPOCIINE CTPYKTYPHI Pa3TUUHBIX
00pa3oB JACHCTBUTEIHLHOCTH OYEHb YCTOMYHMBBHI K Pa3JIMUYHBIM BO3-
JEUCTBUSIM, HAIpUMEP K moTepe co3HaHusa. Korna denoBek npuxo-
JUT B ce€0s1, OHU TYT K€ BOCCTAHABIUBAIOTCS.

Hpumeuanne! Ceoiicmey mo3za K npeodpazoeanuio u co30anuio
HOBbIX 00pA306 Ha OCHOBe 00PA308, COXPAHEHHBIX 8 NAMAMU, Mbl 005~
3aHbl c80€ll CROCOOHOCHbBIO K meopuecmey u panmazuu. Teopuecmeo u
danmazua — ymo nexasa hopma maxoiu 6e3o0o6uonou axcu. Ho nwooasn
J10IHCH, 8 OMAUYUU OM BPABOBL, 0ZPAHUYEHHOU KAKUMU-MO DAMKAMU U
daxkmamu, ecezoa oezepanuuna. U umenno 3moil 6e32panudHoll axcu
Mbl 00A3aHBI MAKUMU OPE)06bIMU COUUHEHUAMU, KAK K8AHMO08AA Me-

125



Anexcandp BECEAOB

XAHUKa, meopusa OMHOCUME/IbHOCMU U KOCMO/i02usa, npomueopeua-
WUMU eOUHCIMBEHHOMY 3AKOHY RPUPOObL — 6MOPOMY HAYATLY MEPMOOU-
HaAMuUKu.

Mo3r cocTOMT M3 OTPOMHOrO 4YHCIa HEPBHBIX KIETOK —
HEHPOHOB, 00bETUHEHHBIX B MPOLIeCcCe HAKOMIIEHUsI HH(POpMaIuU B
CIIOKHEUIITYI0 HEHPOHHYIO CETh M CIIOCOOHBIX HCIIOIh30BaTh AJICK-
Tpruueckue curHaibl. Kaxapiii HEMpOH MMEET MHOKECTBO OTPOCT-
KOB — JEHAPUTOB, KOTOPBIMH OH COEAUHSETCS C APYTMMHU HEUpO-
Hamu. OT CJI0)KHOCTH M KOJIMYECTBA ITUX COEAMHEHUN 3aBUCUT pa-
3YMHOCTb WJIM UHTEJUIEKT UHIMBU/A.

Camu 00pa3pl peanbHOCTH (POPMHUPYIOTCS MPOpPACTAHUEM
JEHAPUTOB U COXPAHSIOTCS B MO3r€, B OTIIMUYUU OT KOMIIBIOTEPHOI
aMATH, JO CaMOM CMEPTHU OpraHusMa. X HEBO3MOKHO YHUYTO-
JKUTh U TP BPEMEHHOM IMOTEPE CO3HAHUS, OHM HE NCUYE3A0T.

[ToaTOMy mnepey4uTh 4YelloBEKa IOYTH HEBO3MOXKHO, YEM
COOCTBEHHO M O0BSCHSETCS KUBYUYECTh CTapbiX uaei. HoBble naen
no0eX/Ial0T TOJBKO KOTJa BHIMUPAIOT HOCUTENH CcTapbiX. S He na-
pom 1uraty Makca [1nanka o uaesix BeIHEC B Ha4ajo padoThI.

OO0pa3Ho, maMsATh MOXKHO CPaBHUTH C OOJBIION OOBEMHOIM
MO3aU4YHON KapTUHOU MHUpA. 1 yeM MeHbIe 2IEeMEHTBI 3TOU MO3a-
MKH, TEM BBIILIE JeTanu3anus kaptunel. [Ipouecc odyuenus — 310
MPOIECC CO3JJaHUSI HOBBIX CBS3EH MEXIY HEUpPOHAMH, MPOLECC MO-
BBIILICHUS JI€TaTN3aUU 3TOM KapTUHBI MUpa. [ ubens wiu paszpyiie-
HUE, OJTHOTO WUJIH JIaXKe JIECATKOB U COTEH 3JIEMEHTOB, 00Pa3yIOIInX
KapTUHY, HE MPUBOJAUT K (aTaIbHBIM MOCIEICTBUSAM, TaK KaK CBI3HU
3TH MHOTOKPATHO yOJMPOBAaHBI U TOYTH JIFOOOH JIEMEHT JIETKO
BOCCTAHABJIMBAETCS 110 COCETHUM.

YenoBek poxKAAETCSA C MO3IOM, B KOTOPOM MUJUIMOHAMH JIET
IBOJIIOIMH yXKe CHOPMHPOBAHBI HEKOTOpPbIE 0a30BbIE CTPYKTYPHI
CBSI3€ HEMPOHOB, OMPEACIISIONINE MOJICNIM CTAaHAAPTHOTO MOBEJIE-
HUS UM CTApTOBbIE MHCTUHKTHI, HEOOXOUMBIE JIJIsl BEDKUBAHUSI T10-
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CJie POXKIeHHUs. A ero Kopa BHaJajie MPEACTABISIET COOOM CTPYK-
Typbl C XAOTHMYECKUMHU CBA3SIMH MEXAY HEUPOHAMH, KOTOPHIE
HEIMPEPBIBHO U3MEHSIOTCS M YCIIOKHSIOTCS B PE3yJIbTaTe Mpolecca
00yuenusa u 60CRUmMaHuA.

U npouecc 3TOT 04eHb MEJIEHHBIA U DHEPro3aTpaTHbIM, 1O-
TOMY YTO 3HaHUS JIOJKHBI, B OYKBaJIbHOM CMBICTIE CIIOBA, RPOpacmu
6 6uoe 0enopumoeg Mexnay Heiiponamu. [lo3ToMy cuuTaTh ConEepKu-
MO€ MaMSITH WK NIepe3anucaTh €, Kak 3TO JIETAETCs B KOMIIbIOTEPE
HE MOJIYYHTCS.

3anoMHHAaTh MO APYroMYy, IPUPOAA, K COKAIEHUIO, TPOCTO HE
yMeeT U 00ellaHusl 3aMEHUTh MO3T 3JIeKTPOHHBIM YUIIOM, KaK MPeJ-
JlararoT, HarpuMep, opraHusaTopsl npoekta "Poccusa-2045", aBis-
I0TCS, TIO CyTH, OOBIKHOBEHHBIM TICEBJIOHAYYHBIM IIAPIATAHCTBOM.

VYyactHuku npoekta "Poccun 2045" X0TAT cenaTh yenoBeKa
OeccMepTHBIM, HE IOHUMAs TOTO, YTO MBITATHCS ClIeNaTh OecCMepT-
HBIM TO, YTO YK€ caMo 1o cebe OeccMepTHO, IPOCTO TyIo U Oec-
CMBICJIEHHO.

YenoBek - 3TO CIOKHBIA MaTepHATbHBIN 00BEKT, CHOpMUPO-
BaHHBIM OECKOHEUHBIM MPOILIECCOM 3BOIIOIUU MAaTEpUU B TECUCHUU
MUJTMAPJIOB JIET, BOBCE HE sBJsAETCS UBBIM. [la 1 BooO1Ie B npu-
pOZ€ HET HUYEro KUBOro. KU3Hb - 3TO YHCTO PEIUTHO3HOE MOHS-
THE, Beb J1a)K€ TaKash BHICOKOOPTaHM30BaHHASI MaTEpHsi, KaK MO3T,
COCTOMT U3 COBEPIIEHHO MEPTBBIX aTOMOB U MOJIEKYJL.

YenoBek, Kak MaTepHalbHbI 00BEKT OCTOSIHHO BOCIIPOU3BO-
JUTCS TIPUPO/IOH 3aHOBO U KUBET OECKOHEUHOE KOJINYeCcTBO pa3. He
JyMaiTe, 4TO BaM CHJIBHO IIOBE3JI0, UTO BbI )KUBETE. BhI sxuiu u 10
CBOETO POKIEHUS U OyJeTe KUTh Nocie Bamiei cMepTu. ToNbKo Bbl
HUKOI'/Ia HE Y3HaeTe, KeM U IJie Bbl ObUIH B MPOLLIOHN KU3HHU.

Mo3r — 3TO He MPOCTO KYCOK CEPOro BEIIECTBA B YEPEMHOU
KOpOOKe, MO3T — 3TO €JMHAas CHCTeMa, HCIIOJIb3YIoNIas B Mpolecce
KU3ZHEACITEIIBHOCTU SJIEKTPUUYECKUE CUTHAJIBI, B KOTOPYIO BXOAUT
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emi€ U OrpOMHOE KOJMYECTBO IaTYMKOB, CBSI3BIBAIOIINX €T0 C OKPY-
KAIOUIMM MUPOM. DTO M OpraHbl 3peHUsl, OPTaHbl CIyXa, OOOHSHUA,
ocsi3aHUs. DJIEKTPUUYECKUE CUTHAJBI C JaTYMKOB (OPMHUPYIOT Bpe-
MEHHBIE CBSI3M, B BUAE Pa3HOCTU MOTEHUHUAIOB, OOpa30BaHHOM
HAKOTUICHHBIMH B HEHPOHE 3apsiaMu, KOTOpasi COXpaHsIeTCsl B Teue-
HUU KOPOTKOTO BPEMEHH U BO BpPEeMsI CHA MPOPACTAET B BUJIE JCH]I-
PUTOB MEXKIy HEWpOHAMH, 00pa3ysl IOCTOSTHHBIC CBSI3U, COXPAHSIO-
HIFecs BCIO KHU3Hb. be3 3TUX CUTHAJIOB C TaTYMKOB HE MOXKET OBITh
HUKAKOTO CO3HAHUS M HUKAKOW MaMATH, MOTOMY YTO HU 3aIIOMHU-
HaTh, HE 00pabaThIBaTh HUYETO KPOME HUX, MO3TY OOJIbIIIE HEYETO.

U Tak Kak BpeMEHHBIE CBSI3H, B BUJIE PA3HOCTHU JIEKTPUUECKUX
MOTEHITUAJIOB, JJOBOJILHO OBICTPO MCYE3A0T, "TIEpUO/] IoTypacnaa’
NaMsTH IPUMEPHO OJHH CYTKHU, MO3TY HYXXEH TIepepbhIB ISl CHA, BO
BpEeMs KOTOPOT'O JCHIPUTHI MHTCHCUBHO PACTYT.

OTHU CBSI3U MEXKIY HEMPOHAMH MHOTOKPATHO TyOJIUPYIOTCS B
MpOoIecCe HEOTHOKPATHOTO MOBTOPEHUS U TIOITOMY THOEIh HEeHpo-
HOB OT CTapOCTH WJIM HEXBATKU KUCIOPOJIa HE MPUBOANT K (aTallb-
HBIM TOCJEICTBUSAM IS maMsATH. Pa3pylieHHbIe CBSI3U MOTUOIINX
HEHpPOHOB OepyT Ha cedst COCeTHME.

W 5TH cBsI31 MeXK Iy HEHPOHAMH Y Pa3HbIX JIFOAEH COBEPIIEHHO
pa3IuYHbIe, TO3TOMY K OJJUHAKOBBIM BBIBOJIAM pPa3HbIE JIOAH MPH-
XOJISAT B PE3YJIbTaTe COBEPIICHHO PA3IMYHBIX JIOTHIECKUX MTOCTPOE-
Hul. B mpupose HeT 1 He MOXKeT OBITh IBYX MO3TOB C OJIMHAKOBBIMU
CBSI3SIMH MEX]y HEHpOHAMHU, KaK HE MOXET OBITh ABYX JIECOB C Jie-
PEBBSAMHU, MMEIOIIMMH a0COIIOTHO OJMHAKOBYIO KOH(HUTYpaIUio
BETBEH, a M03TOMY 3alucaTh BCE 3TU CBA3H Ha JPYTroi HOCUTEINb WU
MEPEHECTH UX Ha KAKOH-TO APYrol MO3T, HEBO3MOKHO.

[ToroMy 4TO 1711 3TOrO B 3TOM JAPYTrOM MO3T€ HYKHO OyIeT
COTHU MUJUIMAPJAOB JEHAPUTOB IMepepe3aTb U MPOPACTUTH 3aHOBO,
COTJIaCHO 3TOM 3amucu. Mo3r — 3TO He KOMIBIOTEP, B KOTOPOM JIO-
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KaJIN30BaHO BCE — OINEPATUBHASI U JIOJITOBPEMEHHAs MaMsATh, MPO-
1Ieccop, 3TO OpraH, padOTalomMii HA COBEPIIEHHO MHOM (u3nye-
CKOM ITPUHIUIIE.

Tonpko moau, cuuTaromue ceds y4EHbIMHU, MOYEMY-TO HE
MIOHUMAIOT TOr0 U MO-BUAMMOMY €ILIE JOJIr0 He MOoUMyT. MIMeHHO
II03TOMY BCsl COBpEMEHHAs HayKa HAXOAUTCS B IJIAYEBHOM COCTOS-
HUU, TaK KaK Y4EHbIE IPAKTHUUECKU YXKE Pa3ydHINCh MOJIb30BaThCS
pazymMoM, a TPEIIOYUTAIOT OoJiee NETKUI MyTh — HCIOIh30BAHUE
MHCTHUHKTOB, KOTOPBII He TpeOyeT OOJIBIINX 3aTpaT SHEPTUH.

VIMEHHO MO3TOMY OHM HE Jqymasi, HACKOJIBKO 3TO COOTBET-
CTBYET (PU3NYECKON pearbHOCTH, TYIO MOBTOPSIOT T€ HEOBLIUIIBI O
KBAHTaX U YEPHBIX JbIpax KOTOpPbIE UM KOTJa-TO BOWUJIU B T'OJIOBHI,
HOJKPEIIsis BCIO 3Ty UyIIb MaTeMaTuueckuMu popmynamu. 1 Hu-
KTO He Maér cebe Tpyaa pa3zoOparhbes, B Kakoil creneHu 3TH ¢Gop-
MYJIBl COOTBETCTBYIOT (PM3NYECKOM pealbHOCTH.

Kak 370 HM cTpaHHO, HO CIIOCOOHOCTH K MBIIUICHHIO 00Yy-
CJIOBJIEHA OIIMOKaMH B pabOTe HaIIEro ToJIOBHOTO Mo3ra. Kommbro-
Tep, HapuMep, padoTaONUi Ha IBY3HAYHOU JIOTHKE, HUKOTJa HE
ommbaeTcs, Tak Kak COCTOSIHHSI €r0 3JIEMEHTOB aMSITH — TPUTTEPOB
OJIHO3HA4YHO ormpeaeneHbl. OHM UMEIT TOJIBKO JBa COCTOSTHUSA:
BKJIFOYEHO — BBIKJIIFOYEHO, IMEHHO I03TOMY KOMIBIOTEP HECIOCO-
OCH pemmTh MPOCTEHbKYIO 3a7auky bypupana, ¢ KOTOpPOH JIErKo
CIPABJIETCS AaK€ KOMHATHAsI MyXa.

Jleno B TOM, 4TO HEMPOHBI HAILIETO MO3Ta paboTalT Ha COo-
BEPLICHHO APYIrOM IIPUHLMIIE, 4eM KOoMIbloTep. HelipoHsl umeror
TBICSYM JEHAPUTOB, KOTOPBIMM OHM CBSI3aHBI C IPYTUMHU HEUpO-
HaMH, MO3TOMY OHM MOTYT MMETh OIPOMHOE KOJIMYECTBO COCTOS-
Huil. To ecTh, MO CyTH, MO3T — 3TO aHAJIOroBas cUCTEMa. A aHajo-
TOBBIE YCTPOMCTBA BCETa pabOTAarOT C OMMUOKAMH W TOTPEIIHO-
CTSIMM, 3aBUCAIIMMH, MHOTHX (PaKTOpPOB, Hampumep, oT "nmperida
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Hyna". Ho umeHHO ommbKaM MBI M 00sI3aHBI CBOEH CITOCOOHOCTHIO
K 00yYEHHUIO ¥ TBOPUYECTBRY.

KonnuecTtBO HEMPOHOB B MO3re, UCKIOYAs €CTECTBEHHYIO
yObLIb, BCIO KH3Hb OCTAETCS MOYTH HEU3MEHHBIM, TaK KaK OHU HE
UMEIOT MEXaHU3Ma JIEJICHUS, [IOTOMY YTO OHO TIOCTOSIHHO HAPYIIAJIO0
Obl paboty mo3ra. Ho apyroro crmoco0a o0y4ueHus y )KMBBIX Opra-
HU3MOB HET U, B 0003prMOM OYAyIIIeM, €1Ba JIU MOSBUTCS.

C BO3pacTOM HEHPOHBI MOCTEIIEHHO TEPSIFOT CIIOCOOHOCTH K
"MpopacTaHui0" U MO3T CTAHOBHUTCS HEBOCIIPUMMYUB K HOBBIM 3Ha-
HUSIM. 3aTo "mpopociire” B MOJOAOCTH 3HAHUA JEPKATCA B HEM
OUEHb KPENKO, XOTS TOXKE MOCTETEHHO HCUY€3al0T ¢ OTMHpPAHUEM
HelipoHoB. [loaTOMy UenoBeuecTBy, YTO ObI HE OCTAHOBUTHLCS B pa3-
BUTUU MHTEJUICKTA, CTOUT MO3a00TUTHCS O TOM, YTO ObI BEPHYTH B
IIKOJIBI IUTAKaThI CO CIIOBAMU: "'YUUTBHCS, YUUTHCS U YUUTHCA...", KaK
3aBelnai OJNH, BeCbMa HETTyIbIi YeI0BeK.

K coxanenuio B mocnennee Bpems npeodiagaet Ipyras TeH-
JICHLIMSI, @ UMEHHO "MOJIUTHCS, MOJIUTHCS U MOJIUThCS" BEyIllas ye-
JIOBEUECTBO HA3aj, K JIerpajallii U CPEAHEBEKOBBIO. B CBS3M C BBI-
MIEU3JI0KEHHBIM, HECKOJIBKO CJIOB O TAKOM ''3araloyHoM" sSIBJICHUU,
Kak "dexcagro".

OOBIYHO MaJIOTPAMOTHBIE PEITUTHO3HBIC JIFOAU OOOCHOBBI-
BalOT UM cyIllecTBoBaHue Mymiu. OIHAKO ¢ TOYKHU 3PEHUSI TEOPUU
IBOITIOIINH, ITO SIBJICHHE OOBICHSAETCS BEChbMa MPOCTO.

Kak u3BeCTHO, CyIIECTBYIOIINE B HACTOSIIIEE BPEMSI KUBHIC
OpPTaHU3MBI JIJIsl TAHHBIX IPUPOIHBIX YCIOBHM SBIISIOTCS ONTUMAITb-
HbIMU. TO ecTh OMOJIOrMYECKH OHU MMEIOT BIIOJIHE 3aKOHYEHHBIN
BUJI U €CIIM MPOUCXOIAT KaKUe-TO OMOJOTHYECKHE MU3MEHEHHUs, TO
OHM OYEHb HE3HAYUTEIIbHBI.

[Io MHEHHMIO HEKOTOpBIX OHOJOrOB, B HACTOSIIEE BPEMs
HAYMHAET MpeolsiafaTh, Tak Ha3biBaeMasi, KyJIbTYPHAsl JBOJOIUS
WIH KYJIBTYpHOE HacienoBaHue. Ha camoMm nerne sTa KyiabTypHas
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SBOJIIONMS UIET MapajuiesbHO ¢ PU3NOJIOTHYECKOM, TPOCTO OHA I'O-
pa3o MeieHHee KynbTypHOH. [Ipu3Haku 3TOro MOXHO 3aMETUTh
JaXe 10 TOMY, YTO TOPOJCKHE OposTure cOOaKu HAYyYHIIHCh Tepe-
XOJIUTH YJIUIIBI Ha 3€JIEHBIN curHan cBeTodopa, 1axe eciu Ha mepe-
X0J€ HeT Jiroael. IMEHHO ¢ TOUKU 3pEHUs TEOPUU 3BOJIIOLMY 0YCHb
JIETKO U JIOTHYHO OOBSCHSETCS U SIBJICHHE "IexkKaBio".

Kakue-to o4yeHb sipkuie COOBITHSI WU KapTUHBI OKPYXKaro-
e 0OCTaHOBKH, B KOTOPOH YENOBEK JKUBET MPOJIOJDKUTEIBHOE
BpeMsi, 3aKpEIUIAIOTCS B HEHPOHHBIX CTPYKTypax MO3ra U MOTYT
HACJIEICTBEHHBIMU MEXaHHU3MaMHU YaCTUYHO IMepe/laBaThCsl MOTOM-
CTBY.

EctecTBeHHO B moCHeAyOmMUX MOKOJEHHUSIX MOTOMOK, OKa-
3BIBAsACH B OUEHB [TOX0XKUX YCIOBHSIX U CPAaBHUBAs YBUJEHHOE C Xpa-
HSIIMMUCS B MOJICO3HAHUU (PparMEHTaMH KaKUX-TO 00pa3oB, BIPYT
OCO3HAET, YTO OH KOT/Ia-TO yXe 3To Bujaen. He ymest 00bsCHUTD Ta-
Koe "dyaecHoe" sIBJICHUE, YEJIIOBEK MMPUXOIUT K BEIBOAY O CYIIECTBO-
BaHUH YEro-TO0 OECCMEPTHOTO U BEYHOTO, & UMEHHO - AYIIIH.

Penuruum ecrecTBeHHO, MOAACPKHUBAIOT 3TU 3a0TyKICHUS B
CBOMX KOPBICTHBIX HHTepecax. B cBs3U ¢ 3TUM JIOTMYHO MPEaIOoo-
KUTh, YTO YEM MO3HEE YEJIOBEK 3aBOJUT MOTOMCTBO, TEM OOJIbIlIe
BEPOSATHOCTD MEPEAAYN €My ITOM HacleACTBEHHON HH(pOpMaInu.

[Mo3nHuMu OpakaMu, BO3MOXHO M OOBACHSETCS PHIBOK B
TEXHUYECKOM pPa3BUTHM €BPOIEHCKON LMBWIN3ALMUU B OTIMYHUU OT
OMMHKHEBOCTOUHOM MM apUKAHCKOM, I71€ BCerja MPakTHKOBAIHNCh
O4YCHb paHHUE Opaky, B 14 5eT u gaxxe paHblle.

19. OB 3BOJIIOLUN
PA3ZYMA

B mporuecce 3BoMIONMH, KaK HENPEPHIBHOTO YCIOKHEHUS
CTPYKTYpbl MaTepuu B TEUEHHUH IJIUTEIHHOTO BPEMEHHU, BO3ZHHUKIIO
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OTPOMHOE KOJMYECTBO Pa3HOOOPA3HBIX OMOJOTHYECKUX OPTaHU3-
MOB, ITOTYMHSFOIINXCS HHCTUHKTY TOMUHUpOBaHUs. CyTh 3TOTO OC-
HOBHOTO MHCTHHKTA 3aKIIF0YAETCS B TOM, YTO B CIICJICTBHH JICHCTBHSI
BTOPOTO Hayajia TEPMOJUHAMUKH, JIF00asi 0COOb CTPEMHUTCS 3aHSTh
HauboJIee BRITOAHOE TIOJIOKEHUE, Cpean ce0e MOJO0HBIX.

U B cuity AeiicTBUSI 3TOr0 MHCTUHKTA, JI00ast rpyIina Wid co-
00LIECTBO KUBBIX OPTaHU3MOB, aBTOMaTHYECKH O0BETUHSAETCS B CO-
00IIeCTBO ¢ MUPaMUIATIBHON HepapXHuecKoi cTpykTypoil. Ha Bep-
[IMHE YTON MUPAMUJIBI BCET/Ia HAXOAUTCS camasi KpyIHast U CUIIbHAs
0c00b — BOXAaK, BCE OCTAbHBIC 3aHUMAIOT MECTa B UEPAPXHH CO-
IJIACHO CBOEMY CTaTycCy, ONpPEeesieMOMY B OCHOBHOM, pa3MepaMHu.

Tak kak pa3mepsl Mo3ra y oco0el OJTHOTO BHJIa, IPUMEPHO
OJIMHAKOBBI, CUJIa U Pa3yMHOCTh UX OMpPEIENSIETCS COOTHOLIEHUEM
pa3MepoB, a CJIEOBATENbHO U CIOKHOCTBbIO HEUPOHHBIX CTPYKTYP
MO3ra, OTBEUAIOLIUX 32 MOTOPHBIE U aCCOLMATUBHBIE (DYHKIIUU.

Ecnmu cTpykTypbl, OTBeuarolue 3a MOTOPHBIC (QYHKIHH
KpyInHee U 0osiee pa3BUTHI, YEM CTPYKTYpPbI, OTBEYAIOIIUE 32 aCCO-
[[MaTUBHBIC, 0COOb COOTBETCTBEHHO KpyIHEe M 00namaer Oobiieit
¢du3nveckoil cuioi.

Ecnu ke mpeo6iaiatoT acCoMaTUBHBIE CTPYKTYPBI, 0COOb
yMHee, HO ¢u3ndecku ciadee. [103ToMy HEerpsl, y KOTOPBIX B CHILY
0COOEHHOCTEH cpeibl 0OUTaHMS OOJIBIIIE PA3BUTHI CTPYKTYPHI, OTBE-
YaroIiye 32 MOTOPHBIE (PYHKIINH, B COPEBHOBAHUSX 10 CUIIOBBIM BU-
JlaM criopTa - Oery Wiy mpbhKKaM, Bcerja OyayT MooeaaTh OebIX.

[ToToMy uTO y GeNbIX MPEBAIUPYIOT CTPYKTYPHI MO3Ta, OT-
BEYAIOLIHE 32 aCCOIIMATUBHBIE PYHKIINHU, CHOPMUPOBABILUECS B pe-
3y/bTaTe MPOKUBAHUS B 00JI€€ CYPOBBIX KIMMATHUECKUX YCIOBUSIX
U TpeOyromux 0ojiee BHICOKMX MBICTUTEIBHBIX CIOCOOHOCTEH st
BbDKMBaHUs. M HUKaKue TPeHUPOBKHU 3TOro He usmeHsT. Ho ¢ npy-
roii ctoponsl, "BoliHy u Mup" Herp HUKoOrAa He Hanuiet. OHaKo
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BepHEMCA K HamuM Oapanam. B m1000i1 cTae moCTOSITHHO TTPOHCXO-
JT MEJIKME KOH(IUKTBI U CTHIYKHU, B KOTOPBIX KaXKIbI YJIEH CTau
MOATBEPKIAET CBOE MOJI0KEHUE B UEPAPXUU.

OTO MO3BOJIIET MOJOJBIM M CHJIBHBIM OCOOSIM B MpoIecce
B3POCJIEHUS IIPOJBUTATHCS BBEPX M0 HEPAPXUUECKOM JIECTHUIIE, UTO
ABTOMATUYECKU MPUBOJIUT K MOCTOSHHOM poTanuu "mpaBsiieit Bep-
Xymkn".

[Ipu BcTpede ¢ Bparom, camble CHIIbHBIE 0COOU BO TJaBe C
BOKaKOM HeE pa3ayMbIBasi BCTYIarT B 60i. Ho coBcem He 111 TOTO,
YTOOBI 3alIUTUTH CTAl0, a MPOCTO B CUJTY JAEUCTBUS MHCTHHKTA J0-
MUHUPOBaHUsA, YTOOBI ITOKA3aTh BCEM OKPYXAIOUIUM U CTae, B TOM
YHUCle, KTO €CTh KTO U MOATBEPAUTH CBOE MOJIOKEHHUE B UEPAPXUU.
W oHu MoryT NOTHOHYTH, HO HE OTCTYIISAT MOKA CTast HE CIIPSYETCS B
Oe3omacHOM MecTe. ToBKO KOT/Ia CTasi OKaXKETCsl B 0€30MacCHOCTH U
3pUTesiell He OCTAHETCsI, BO’KAaK MOXKET IIPOCTO yJIpaTh.

Tak kak B MPUPOJEC CAMKH BBITIONHSIOT OOJiee CIOKHBIC
(GYHKIINH, 9YeM CaMIIbl, TO IPUOPUTET B BbIOOpE mapTHEpa IS pas-
MHOKEHHUSI BCerja MpHUHAUISKUT camkaM. OHHM BBIOUpPAIOT cebe
CaMIIOB M0 Pa3jJUYHbIM OTJIUYUTENIbHBIM IPU3HAKAM, KOTOPBIMH
MpUpoJAa BBIJEIAET caMila U3 OCHOBHOM Macchl. IMEHHO 1Mo 3TOM
IPUYMHE B IPUPOJE CAMIIbI UMEIOT Pa3IudHbIe YKPALICHHUs, BPOJE
MBIIIHOTO MABJIMHBETO XBOCTA, JIMHHOTO HOCA, KPACHOTO 33/1a, pa3-
JUYHBIX TPeOHEN U Mpoyee.

W umeHHO 10 3TOW MPUYMHE KPYIHBIE CaMIbl UMEIOT OOJIb-
10€ KOJMYECTBO CaMOK, a BOBCE HE MIOTOMY, YTO OHU UX MPUHYXK-
JAloT K 3ToMy cujioi. CaMKH Tak e MOTYT BbIOMpaTh MapTHEPOB HE
TOJIBKO IO BEJIMYMHE, HO U MO KaKUM-TO JPYTUM OTJIMYUTEIbHBIM
MIPU3HAKaM, HallpUMeED, [0 Pa3yMHOCTH, YMEHHUIO YXOJUTh OT Omac-
HOCTH WJIM YMEHUIO MaCKUPOBATHCA.

[ToaToMy B IMKOI MPUPOAE MPAKTUYECKU BCE OCOOU UMEIOT
IIAHChl OCTABUTh MOTOMCTBO, KPOME pPa3Be YK CaMbIX XWJIBbIX U
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OOJIbHBIX, a 3HAYHUT YTBEPIKJICHHE, YTO "BEDKMBACT CUIbHEUINN", B
npupojie He paboTaeT U sBiseTcs 3a0nyxaenueM. [Ipupona ncnosnb-
3yeT COBEPUICHHO APYroil, BECbMa JEMOKPATUYECKHUI MPUHIIUII, a
MMEHHO, "morubaer ciabedmuii”, B IPOTUBHOM CiIy4yae Ha 3emiie
OCTaJIUCh ObI TOJIBKO CJIOHBI U KHTHI.

Bonee Toro, mpupona 6e3 coxkaleHUs KepTByeT Hamboiee
CHJIBHBIMHU, HO "TYHBIMH" OCOOSIMH, KOTOpBIC peau3ys HMPUHIHII
JOMUHUPOBaHUA, THOHYT B ipaKax, aBasi BO3SMOXKHOCTb OoJiee clia-
ObIM, HO OoJiee YMHBIM, OCTaBUTH TOCIIE ceOsi OoJjiee pazymHOE
MOTOMCTBO.

YenoBeueckoe OOIIECTBO HE SIBISETCS KAaKUM-TO HUCKIIIOUe-
HUEM, B HEM JIEHCTBYET TOT K€ IMPHUHLIUI JOMUHUPOBAHUS, TUIIEP-
TpoupoBaHHBIN MOKA emI¢ TOBOJILHO HECOBEPIICHHBIM U TIPUMHU-
TUBHBIM pazymoM. Camble TPUMHTHBHBIE 0COOH, PYKOBOJCTBYIO-
HIFecs B KU3HU YHCTO JKUBOTHBIMH MPHHIIMIIAMU, OOBIYHO JTOCTH-
raroT BBICOKOTO TOJOXKEHUS B OOIIECTBE, TaK KaKk UM HUYETO HE
CTOUT MEPECTYIHUTH Yepe3 JIF000T0, CTOSIIEr0 Ha X MYyTH.

OHHU MPEKpacCHO YMEIOT MOJABIATH €€ TOBOJBHO CIIAOBINA
roJI0C COBECTH U HE 00paIiaTth 0co00ro BHUMAaHUS Ha KaKUE-TO MO-
palbHblE U HpaBCTBEHHBIE MPUHIUIEL. [[0ATOMY camoe BBICOKOE TT0-
JIO’)KEHUE B OOIIIECTBE, MOKA KaK MMPaBUIIO, 3aHUMAIOT CaMble TIPUMHU-
TUBHBIE U OCCTIPUHITUITHBIC.

20. Ob MHCTHUHKTAX
1 MBIIIVIEHUN

[Ipexne yeM HayaTh Pa3roBOp O MBILIUIEHUH U CO3HAHUH,
HYXHO 3aMETUTh, YTO B IPUPOJE HET MECTA KAKUM-TO MUCTHYECKUM
Y CBEPXBECTECTBEHHBIM SIBIICHUSIM, B HEH BCE IPOUCXOJUT B COIJIa-
CHH C NIPOCTBIMU (pu3nueckumu 3akoHamu. [Ipupona npocra u naxe
B HEKOTOPOH CTENEeHU MPUMUTHUBHA, U YTO ObI MOHATH 3TO, HAYHEM
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C caMBIX MPOCTHIX Bemield. Mbl He OyaeM yriyosusaThcs B 1e0pu op-
TFaHUYECKON XUMHH 1 OHUOJIOTHH, a MONPOoOyeM MOHSITh NMPUPOIY Ha
IIPOCTEHBbKUX IPUMEPAX.

JlomycTuM, 4TO MBI UIMEEM B PACIOPSHKEHUH JECSATOK IMPO-
CTBIX OPraHU3MOB, Hanpumep, yepBeil. Kaxxaplili yepBb UMeeT Npu-
MUTHUBHBIA TJ1a3, B BUAE HEPBHOI'O OKOHYAHMUSI, YyBCTBUTEIBHOTO K
CBETY, PacloJioXKeHHOTO B sSIMKE Ha IepeIHEM KOHIIEe TynoBuIna. Hu-
KaKoro M300pakeHus OH, KOHEYHO, CO37aTh HE MOXET, HO Pa3Jiu-
YUTBh I'/I€ CBETIIO, & 1€ TEMHO €MY BITOJIHE I1OJ] CHILY.

VY Hero ecTb Tak K€ NMPUMHTUBHBIA MO3T, COCTOAIIMN W3
Maphl AECATKOB HEUPOHOB, YIPABJIAIONIUN MAPOK MBIIII, HA OCHOBE
curHaios riasa. [IpeacrtaBum uist MpOCTOTHI, UTO COBEPLIEHHO CITY-
YallHO, B PE3yJIbTATe MYTALMH, Y IIATH YE€pPBEH HEPBHBIC BOJIOKHA,
MOAXOAAT K MBIIIIAM HaNpsMYyl0, MapauiesibHO, a Yy APYTUX ISTH,
BOJIOKHA TIEpeKpENIeHbI. To eCTh MATh YepBEl, KaK U BCE KUBOE, OY-
JIET TYTO JBUTAThCS HA CBET, a APYTHe MATh, TYNO MOMOI3YT B TEM-
HOTY.

B pesynbpTaTe pa3siauM4HOro MOBEIEHHUS, YEPBH, BBIIOJ3IINE
Ha CBET, OyAyT OBICTPEHBbKO ChEICHBI, & T€ YTO MOMOJ3IU B TEMHOTY,
octanytcs xuBbl. Hy, eciii 1 He Bce TO, BO BCIKOM ciydae, 00Jib-
mMHCTBO. OCTaBIIMECS B )KUBBIX IIPUHECYT IOTOMCTBO, B KOTOPOM,
€CTEeCTBEHHO OyAyT mpeobiazath 0coOU ¢ MepeKpeliCHHBIMI HEPB-
HBIMU BOJIOKHaMHU.

B kaxxmom mocnemyromeM MOTOMCTBE ATOT MpHU3HAK Oyner
3aKpEeIUISATHCS U, B KOHIIE KOHIIOB, BCE UePBH BCer/1a OyaAyT yImona3aTh
B TEMHOTY. BOT NpuMepHO Tak BOZHUKAET UHCTUHKT.

WHCTUHKT — 3TO cTaHIapTHas MOJIeNb IMOBEACHHS, 0Tpabo-
TaHHas U OTTOYEHHAs MPOLIECCOM IBOJIIOLMHU. JII0O0BH K OJIMKHEMY,
HaIllpuMep, 3TO TOKE NHCTUHKT - UHCTUHKT BOCIIUTAHUS TOTOMCTBA.
Ecnmu poaurenu B mpupoae OpocarOT MOTOMCTBO Ha IMPOU3BOI
CyIb0BI B MIIQJICHUECKOM BO3pacTe 0e3 3aIUThI, TO OHO HE JOKHUBET
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JI0 B3pOCJIOr0 BO3pacTa U HE OCTaBUT CBOErO MOTOMCTBA. To ecTh
POJl HA 3 TOM MOXET 3aKOHUUTHCS.

Tak BOT B pe3yJbTaTe dBOIIOIUN CMOIJIU BBKUTH TOJIBKO T€
BU/IbI )KUBOTHBIX, KOTOPBIE 3200 TUITUCH O TOTOMCTBE J10 "'COBEpILIEH-
HosieTust". Buabl, B KOTOPBIX 3TH Ka4ye€CTBA UTHOPUPOBAIUCH U HE
3aKpeIUISIINCh, IPOCTO HE BBKWIIM U B HACTOSIIEE BPEMs HE CYIlle-
CTBYIOT.

A Teniepb BO3bMEM 00J1€€ CIIOKHBIN OPTraHU3M, C MO3TOM yXKe
COTHU B JB€ HEHPOHOB, KOTOPBIM YK€ MOMKET «MBICIUTH». [Ipen-
CTaBbTE, YTO OH BUAMT MHUIIY, KOTOPYIO MOXKHO IMOHMAaTh ABYMS CIIO-
cobamu. JInbo nepedexarh HAPSAMYIO Y€pe3 OCBEIIEHHOE MECTO U
CXBaTHUTb, JTUOO0 JIJIS1 TOTO XKe, MOJAKPACTHCSA B 00X0/1 O HEOCBEIIEH-
HOMY MECTY.

IlepBbIil BApHUaHT 4peBaT TEM, YTO KOI'JJa OXOTHUK BBIMJET HA
CBET, MHUIIIA €T0 YBUAUT U MOXKET ycHeTh yapaTh. K Tomy ke u cam
OXOTHUK PHUCKYET, BBIXOJS HA CBET - €r0 TOXKE MOTYT CXBaTUTh U
COXKpaTh IpYrue OXOTHUKHU.

Bo BTOpoM Bapuante, moka oH Kpaa€rcs 1o TeMHOTE, MHIla
TOKE MOXKET yOexkaTh WM €€ KTO-To Ipyroi coxpér. Ho 3ato sTtot
nyTh Oe30MacHee, 0XOTHHK, IMTYCTh Jake U TOJOJHBINA, HO XOTb B JKU-
BBIX OCTAHETCS.

Jpyrumu cioBaMu, pelieHrue B pe3yabTaTe MBIIUICHUS HIIN
CpPaBHEHHUSI JBYX BapUAHTOB JCHCTBHS, MOXKET OBbITh, KaK MPaBUIIb-
HBIM, TaK ¥ OIMMOO0YHBIM. B mepBom BapuaHTe eCTh OOJbIIast BEPO-
SITHOCTh NMOTHOHYTh, a BOT TOCTYNHTh TaK, KaK MpeisiaracT WH-
CTHUHKT - OoJiee pazymHo. MHCTHHKT — Oe30muboueH, nHa4Ye XHUIII-
HUKU HE YMEJH Obl MOAKPAIbIBATHCS.

[ToaToMy BCce *UBbIE OPTaHHU3MBI M YEJIOBEK B TOM YHUCIE,
MPEOYUTAIOT HE MBICIUTD, a MPOCTO CIEAOBATh MHCTUHKTAM, TO
€CTh KaKUM-TO CTaHIapTHBIM MOJEIsAM MoBeneHus. Tem Goiee uTo
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JUTSI MBITIUTCHHS (CpaBHEHHUSI) TpeOyeTcst mopaboTaTh MO3TraMu, a 3TO
TpeOyeT yCWINIA B, COOTBETCTBEHHO, 3aTpaT YHEPTHUH.

Kak MBI BUIMM, cam MPOIECC MBIIUICHUS — 3TO, MO CYTH,
HaXO0JK/ICHWE HECTAHAAPTHOTO PEIICHHUS, B KAKOW-TO CUTYaIlUH, WIH
POCTO, OAHANBHBIN MPOLIECC CPABHEHUS U 3alIOMIUHAHHUS.

U Korja HEKTO HAYMHAET YTBEPKAaTh, uTo Gpopmyina E=mc?
HEBEPHA, MOJABJISIONICe OOJBITUHCTBO HAUNHAET €r0 CMEIINBATh C
rps3pio. BoBce HE TOTOMY, YTO OHH MPUIILIK K 3TOMY B PE3YJIbTATE
MBIIIJICHHUS, a TTPOCTO IMOTOMY YTO BOCIIOJIB30BAJIMCH CTaHIAPTHBIM
METOI0M Tiepedopa TeX 3HaHUH, KOTOPBIE OBIITH BOUTHI KM B TOJIOBBI
B IIIKOJIaX U MHCTUTYTaX. Vmu 1o cyTH, HHCTHUHKTOM.

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

A Temnepb HECKOJBKO CIIOB 00 OCO3HAHWU COOCTBEHHOTO fl.
JIro60i1 oprannsm, 00J1a1aI0LINI Pa3BUTON HEPBHOI CUCTEMOI, cam
ce0s KymaTh He OyeT, TOTOMY KakK ONIYyIaeT ceOst Kak OJTHO IIeJI0e.
Onnako, omryrieHue ceds Kak IeJ0oro OpraHu3Ma, emeé HeaocTa-
TOYHO JIJIsl OCO3HAHUS €01 KaK MHANBUYAJIbHOCTH WJIH JIMYHOCTH,
WHAYe BCE JKUBOTHBIE OBUIM OBl JUYHOCTSIMHM M COCTAaBHIU OBl
OTPOMHYIO KOHKYpEHIMIO uenoBeky. [IpeacraBpTe TONBKO cebe
TUTpa WIH Jake CO0aKy C HHTEJUIEKTOM YeJIOBEKa.

K Hamemy c4acTbio, 3TO BO3MOXKHO TOJBKO B pe3yiIbTare
0o0ydYeHHUs U BOCIIUTAHUS HA OCHOBE, TaK Ha3bIBAEMOM, BTOPOIl CHUT-
HaJIbHOW cucTeMbl. Mnu si3pika. A It 3TOTO HYXEH JOCTaTOYHO
OOJIBIIION MO3T, KOTOPBIM MOT MOSIBUTHCS y YEJIOBEKA, B PE3YJIbTATE
SBOJIONMOHHON MyTanuu. JKHBOTHBIE XOTh M HE HMMEIOT TaKOTO
MO3ra, HO TaK K€, KaK M 4eJIOBEK CIOCOOHBI K 00y4yeHuto. M xors
OHH TIOJIB3YIOTCS JJIs1 OOIICHUS HEKOTOPBIMU 3BYKaMH, HO UX HEJIb35I
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Ha3BaTh S3BIKOM, ITOATOMY OOYUYEHHE y KUBOTHBIX MPOUCXOIUT Ha
OCHOBE UHCTHUHKTOB — 3TO CaMOOOY4YEeHHE MOIPAKaHUEM.

YeroBeueCcKUH OETEHRIII, BOCOIUTAHHLIN B CTa€ JKUBOTHBIX U
JKUBYIIUHI B HEH JOCTATOYHO JUIMTEIIBHOE BPEMS, TAK K€ HAYUYHUTCS
BCEM NMpUEMAM OXOTHl U MOBEACHUS CPEIU KUBOTHBIX, HO B Jallb-
HEHUIIeM y»e HUKOT/1a HE CMOXET OCO3HATh Ce0sl TNYHOCTHIO. Y JKHU-
BOTHBIX HAYMCTO OTCYTCTBYET UYBCTBO CTPaxXa, 3aTO XOPOILIO Pa3BUT
WHCTUHKT IUCTAHIIUPOBAHMUSL.

JIro0o¥ >)XKMBOM OpraHu3M BCETZIa CTapaeTcsl IepKaThCs OT
JPYrUX HE POJCTBEHHBIX €MY OPraHW3MOB, Ha ONPENEIEHHON Iu-
CTAaHUWHU. Y BBICIINX KUBOTHBIX TOT HHCTHUHKT JIOBOJIBHO CJIOKEH.

OHU MOTYT OIIpEeAENATh CTENIEHb ONTACHOCTH, B 3aBUCUMOCTH
ot oOpaza xuBoTHOro. Ho 310 He crpax. Kocyns ymupaer ot re-
nap/ia He TOTOMY, 4TO OOUTCS OBITh ChECHHOMW, a MPOCTO B CUITY
UHCTUHKTA. [loToMy 4TO T€ 0cOOM, KOTOpPHIE HE yaUPAIU, JaBHBIM-
JMaBHO OBLIM CHEICHBI M MOTOMCTBA HE OCTaBWIM. Kak TOIBKO Te-
napj M3-3a yCTaJOCTH MPEKPATUT MPECIICIOBAHUE, TYT KE OCTAHO-
BUTCS U Ipeciieyemas keptsa. M yxe dyepe3 IecATOK CeKyH]l OHA
OyzIleT MUPHO MMAacTHCh, HE 00paIlas Ha Hero 0co00ro BHUMaHUSA.

WHCTUHKT IUCTaHIUPOBAHUS €CTh U Y XUIIHUKOB. Eciu Bl
HEOKUJAHHO TMOSIBUTECh Ha HEOOJIBIIIOM PACCTOSHUU JaXKe OT Chl-
TOTO TUI'Pa, OH HanaA€T He pasgymsiBas. Ho ecim 310 paccrosHue
Oyzner Ooubllie HEKOTOPOTO KPUTHYECKOTO, OH MPEANOYTET He3a-
METHO YJAIUThCSI.

W3 mpoCThIX MHCTUHKTOB TaK ke OepyT HAa4yalo, U MpaKkTuye-
CKH J1I0ObIe HpaBCTBEHHbIE MPUHLUIIBL. Bo3bMEM, Hanmpumep 3a00Ty
o notoMcTBe. [louemy Bce KUBOTHBIE 3a00TITCS O CBOUX JETEHbI-
max? MoskeT OBITh 3TO UM BHYIIWJI rocnob? Ja, HET, KOHEYHO, 3TO
CJIEICTBHE ACHCTBUSA MPOCTOTO MHCTUHKTA. Ecnu poaurenu He cTa-
HYT 3a00TUTCS O CBOEM ITOTOMCTBE, a Oy1yT OpocaTh ACTEHBIICH HA
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MIPOU3BOJI CYIBO0BI Cpa3y Mocie poXKIEHUs, TO €/1Ba U UX POJ MPO-
TOJKUTCS. Bece oHM Moka GecrioMoIIHbIe OyyT CheIeHbl U POJ Ha
3TOM IPEKPATUTCSL.

Ho xorma pomutenn oOydarOT M OMEKAIOT ACTEHBIMIEH 0
B3pOCJIOTO BO3pacTa, TO UM JIErY€ BBDKUTH U B CBOKO OYEPEAb IIPU-
HECTU CBOE IIOTOMCTBO, KOTOpOE OyJIET MOCTYNAaTh TaK JKe.

A cie0BaTeNbHO TAaKUE YEJIOBEUECKHUE KAadeCcTBA, KaK MO-
pajib ¥ HPAaBCTBEHHOCTb TaK e OepyT Hadaio U3 OOBIYHBIX WH-
CTHUHKTOB, @ BOBCE HE OT KaKOro-TO MU(HUUYECKOTO CyIIecTBa, BIIO-
JKUBIIETO, AKOOBI 3TH MOHATHUS B CO3HAHHUE YEIOBEKA.

Jrogu, He MOHMMAas TaKOM MPOCTON 3aBUCUMOCTH, COUUHSIOT
CKa3K{ O pa3yMHOCTH MPHUPOABI, KOTOPOHl y HE€ HUKOr1a HEe ObLIO.
B npuponae Bce nmpoucxoaut ropasno npouie. [louemy, Hanpumep B
IpUPOJIe HE BCTPEUAIOTCs O€ble TUTPHI, HO 3aTO TOJTHO OEJIbIX ME-
Benein?

Jla moToMy uTO OENbIii TUT'P HE CMOXKET BBIKHUTD B YCIOBHUSIX
caBaHHbl. OH CJIMILIIKOM 3aMETEH U HE CMOXKET IOJKPACThCS K J0-
6brye. OH MpocTo YyMPET C TOJO0JY, TaK U HE OCTaBUB MMOTOMCTBA.
Takasi sxe cuTyanus v ¢ MeaBeasiMu. VX 1iBeT onpenesnseTcs: cpenou
oOuTaHus.

[TpuBeny emé mpocToit mpuMep ¢ KoJoHueH OakTepuid. Ecin
B yamiky Ilerpu comepxaliyro NUTaTesIbHYIO Cpey C KOJIOHUEH Ka-
KUX-TTHOO0 OJTHOKJIETOYHBIX, KalHYTh KaIlIl0 CaxapHOTO CHPOIA, TO
yepes3 mapy MUHYT B 3TOH Karuie codepyres Bee 6akrepun. [Tpuuém
caMbI€ KPYIIHbIE OKaXyTCsl B cCaMOW cepeauHe 3Tou Karm. Hukro
U3 Y4EHBIX, KOTOPBIX 5 CIpAINBall, HE MOT O0BSCHUTH, KaK OHU 3TO
JIeNaroT.

[IpakTHuecku kak 6e3rpaMOTHbBIE OOBIBATENN, OHU HECITH Ka-
KYIO-TO YYIIb O TOM, YTO OaKTepuH, NMPHU IBHKEHUH CIy4dailHO MO-
najasi B CUpOIl, IlepecTaroT ABUraThes. Iloromy uTo Tam Moa sHEp-

139



Anexcandp BECEAOB

I'Usl MUHMMaJIbHA. [ 3TO IpH TOM, YTO y OHOKJIETOYHBIX HET HUKA-
KHUX OPTraHOB OCSI3aHMsI MM OOOHSIHUS, U TeM 0ojiee HUKAaKUX opra-
HOB JBMKeHUsA. C TOUKHM 3pEHUs HACTOSIIEH TEOpHUH, OOBSICHEHHUE
aToro "gpeHomeHa" ajeMeHTapHO.

Kamns cupona nojn aeiicTBUeM BTOPOro Hadajla, pacTBOPS-
eTcs ¥ OCTENeHHO pacuiupsieTcs. Ha MemOpane KiIeTKH, MomaBIIei
B 30HY €€ JeCTBHsI, BOSHUKAET OCMOTUYECKOE JJaBJICHHE, 00YCIIOB-
JIEHHOE Pa3HOCTBIO KOHIEHTpPALMi CHpONa CHApyXM U BHYTPHU
KJeTKU. [Ipy 5TOM BO3HMKAEeT MOTOK MOJIEKYJ caxapa, HallpaBJICH-
HBII CKBO3b 000JI0YKY BHYTpPb KIIETKH.

Ho Tak kak ¢ MpOTHBOIOJIOKHBIX CTOPOH KJIIETKH OCMOTHYE-
CKO€ JJaBJICHHE PA3IN4aeTcs, TO B pe3yJbTaTe 3TOM Pa3HOCTH AaBJIE-
HUH, KJIeTKa HAYMHACT ABUTaThCs B CTOPOHY OOJIbIIEH KOHIIEHTpa-
nuu cupona. Korzna kiierka 10CTUraeT cepeMHbl Kallik, KOHIIEH-
Tpauysi BBIpaBHUBAETCS U IBUKEHHE ITPEKPAILAETCS].

[TpumepHO TakuM ke 00pa3oM OOBACHIETCS U XaOTUYECKHMA
3Ur3aroo0pa3HbIi MoJIeT UM Oer HaCeKOMBIX. Y HUX MPAKTUYECKH
HET MO3ra M IOYTU HET HEPBHOW CUCTEMBI, MIOITOMY HACEKOMBIE
MPEACTABISIIOT CO00# MPOCThIe OMOPOOOTHI, PYKOBOJICTBYIOIIHUECS
TOJIBKO JIMIIb CUTHAIAMU C OPraHOB OOOHSHUS, YyBCTBUTEIbHOCTD
KOTOPBIX IPOCTO NOPA3UTENbHA.

CBonmu ycukamu (opraHamMu OOOHSIHHS) OHHM DPa3IUYaiOT
HUYTOXXHYIO Pa3HUIYy B KOHIIEHTPAIMM MOJIEKYJ IUIIA B BO3IYyXE.
W ecnu ckaxem, cupaBa OT HACEKOMOTO 3amax CHJIbHEE, TO KPbUIO
WA HOTH HACEKOMOTO CO CTOPOHBI OO0JIbIIeH KOHIIEHTPAIIUH 3araxa
IIPOCTO HAYMHAIOT ABUTaThCS MEUICHHEE U HACEKOMOE IOBOPAYH-
BAeT B CTOPOHY OOJIbIIEH KOHLIEHTPALHH.

Ho Tak kak Bo31yX Bce BpeMsl IEPEMEIINBACTCS IBHIKCHAEM
BO3/1yXa, CUTHAJIbI NOJy4YaeMbl€ MBIIILAMH OT OPraHOB OOOHSHMS
XA0TUYECKU U3MEHSIOTCS U B COOTBETCTBUM C HUMU XaOTHYECKH U3-
MEHSIETCSl M HalpaBJIeHHe MojETa iy Oera.
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U Tak kak Bce, Tak Ha3bIBA€MbIE, )KUBbIE OPTaHU3MBI SIBIISIFOTCS
00BEKTaMU MaTEpPHAILHOTO MUPA, UX MMOBEACHHE TaK e TTOJYMHEHO
npuHIMIY oObeAuHeHusa. Menkas peiOelika, Harmpumep, Bcerja
o0BeANHSIETCS B CTal0, IOTOMY YTO CTasl, BeJeT ce0sl KaK CaMOCTOs-
TeNbHBIA 00BEKT, UMEIONINI OYeHBb OOJBIINE Pa3MEPhI, 8 XUITHUKA
HUKOTJa HE HamaJaroT Ha TO, YTO MPEBBIIAET UX pa3Mepbl. XHUII-
HUKUA OOBIYHO CTApaIOTCs OTCEYh HEOOBIIYIO TPYIITY OT OCHOBHOM
MaccChl ¥ TOTOM JIOBSIT UX IMOOIMHOYKE.

K ToMy e ctaeii HAMHOrO Jerde uckaTb muiry. MexaHusm
MOMCKa BeChbMa MPOCT. PHIOKM ¢ KaKOW-TMOO CTOPOHBI CTaH, UyB-
CTBYsI 3allax MUIIY, Pe3KO MOBOPAUYUBAIOT B €0 CTOPOHY U MX JIBU-
JKE€HHE BOJIHOBBIM MEXAaHU3MOM MEpPEAaeTCs CO CKOPOCThIO 3BYKa B
BOJI€, Ha BCIO CTal0, KOTOPasi IOYTH MTHOBEHHO MTOBOPAYUBAET B TY
K€ CTOPOHY, CO3/1aBasi WILIIO3UIO0 TNEpelayd CHUTHajla OCTajIbHbIM
0Cco0sIM.

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

A celiyac HECKOJILKO CJIOB O BeUHOH xnu3HU. IlomaBnsgromias
Macca MpoCThIX OObIBaTeNIel CUNTAET, YTO y HUX ecTh ayma. M mpo-
1eHTOB 50 yBEepeHbI B TOM, YTO 3Ta caMasi 1yIla MOCTOSIHHO U Hellpe-
PBIBHO TiepecensieTcs B HOBOE Telo 1 skUBET BeuHo. Ho camoe 3a0aB-
HOE B TOM, YTO JAYIIa 3Ta HUKOMY U HE JIJIsl YeTr0, COOCTBEHHO U HE
HY>KHA.

A 3adem oHa? Ecnu Obl B HEl COXpaHSIUCh KaKue-HUOY/b
OCTaTKH 3HAHUH, TOT1a MOHATHO. Ponmiics peOEHOK, morydns oopa-
30BaHHYIO AYIIY U HAT€ BaM, FOTOBbIN akaaeMuK. OJHAKO KaKIbIi
HOBOPOXKIEHHBIA BBIHYXJIECH YUYUTHCS TOBOPHUTH, XOJUTh, MHCATh,
YUTATh... BCIO )KU3HBb MPUXOTUTCS YeMY-HUOYb YIUTHCS.
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BoT u BBIXOIUT, UTO HET HUKAKOW AYIIH, & €CTh IPOCTO CO-
3HaHWE, KaK CBOMCTBO OpraHn4eckor marepu. )Ku3Hb - Kak cief-
CTBUE SBOJIIOIIMM MAaTEPUU B CUITY POCTHIX 3aKOHOB MPUPO/IBL, & CO-
3HaHUE, KaK €€ CBOMCTBO. M Hallla )u3Hb — 3TO HE KaKOU-TO yaad-
HBIH ¥ peyaillinii cirydaid, a camas HacTOsIIast HeM30€KHOCTb.

3TO MPOCTO OYEpeIHOE 3BEHO B OECKOHEYHOM IEMH POKIe-
HUI 1 cMepTeit. Mbl Hen30exHO "KUBEM" OECKOHEYHOE MHOKECTBO
pa3. Tonbko MBI HHMKOTZa HE OyneM NOMHHMTH K€M Mbl ObUIM B
MpebIyIINe )KU3HU U KaXIbli pa3 Oy/ieM y4uTh BCE 3aHOBO U CUU-
TaTh, YTO HaM CTPALIHO MOBE3JI0, YTO Mbl POAMIIUCE.

bonee toro, B cuily HEM3MEHHOCTH 3aKOHOB IPUPOJIBI ISt
10001 TOUKH BCEJICHHOM, MBI MO’KEM MHOTOKPATHO POXKJIaThCS TIe
YrOJIHO M K€M YTOJIHO, B JIIOOOH CTpaHe W Ha 000 U3 OecKoHeu-
HOTO MHO>KECTBA IUIAHET, Ha KOTOPBIX CYLECTBYIOT MOAXOMSIINE
YCIIOBUS AJIs CYLIECTBOBAHMS OPraHUYECKUX MOJIEKYIL.

W naBepHoe, Bcerna OyaeM CUMTaTh, 4TO IJIAaHETa, Ha KOTO-
POl MBI KUBEM, SBISAETCS UCKIIOYEHHWEM U OyJaeM rajgarhb, Cylle-
CTBYIOT JIM BO BCEJIEHHOM Apyrue oduTaemble miaHeTsl. M korjaa Mbl
CMOJKEM MOJIETETh Ha HUX, Mbl HAIEM TaM COBEPIICHHO TaKuX K€,
KaKk ¥ Mbl, oourareneil. [la u mimaHeTsl OyAyT MOXOXH APYr Ha
Jpyra, HOYTH KaK JIBE KaIljd BOJHI. ..

21. O TEOPUH
OTHOCUTEJBHOCTH

Teopust OTHOCUTENBLHOCTH DUHIITEHHA, KaK OCHOBaHHAsl HA
HETIOHMMAHUM CYLIIHOCTHM TPABUTALMU MATEMATHUYECKAsT MOJEIIb,
HalpaBWiia HAayKy I10 JIO)KHOMY ITyTH U O0Jiee 4YeM Ha CTOJICTHE 3a-
TOpMO3uIIa €€ pa3BUTHE.

[TombiTKa 0OBACHEHHS TPABUTAIIMMA HEKUM "HCKPHUBICHHEM"
IIPOCTPAHCTBA-BPEMEHH, HE BBIICPKUBACT HUKAKOW KPUTUKU. Benb
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JUISL TOTO, YTO Obl OOHAPYKUTH 3TO UCKPUBJIEHUE, HY)KHO, KaK MHU-
HUMYM CPaBHUTH €T0 C YEM-TO MPSMBIM.

A WCKpUBJIEHHE BPEMEHU — ATO BOOOIIE KaKOW-TO BCEJICH-
ckuit 6pen. Ho Tak kak BceneHHass OECKOHEYHA U HUYETO MPSIMOTO,
C YeM MOKHO ObLIO ObI €€ CpaBHUTB, 32 MpeaeraaMu e€ 0ECKOHEUHO-
CTH He HaOJIoaeTcsl, TO pacCcyKaarb 00 ’TOM MOKHO OECKOHEUHO
JI0JITO, COBEPILIEHHO HE OIAacasiCh, YTO TBOIO JIOXKb OBICTPO pa3obuia-
yar.

U naxe HACOUMHATDH CKa30K O MHOKECTBE BCEICHHBIX, 110 KO-
TOPBIM JIa)K€ MOXKHO YBJIEKATEJIbHO MOMYTEIIECTBOBATh, MPOHUKAs
W3 OJIHOW B IPYTYIO Yepe3 "KPOTOBBIE HOPBI' WUIIN "YEPBOTOUHUHBI".

[TpuHLIMIT OTHOCUTENBFHOCTHU — 3TO, [0 CYTH B3SITHIN U3 MaTe-
MATUK{ TPUHIIAIT KOMMYTAaTUBHOCTH apU(METUIECKUX OMEPAIIUM.
Benb coBepiiieHHO HEBaXKHO MPHUOABISETE BB ABA K TPEM HIIU TPHU K
JIBYM, B PE3yJIbTAT BCE PaBHO OY/ET IISTh.

Benp maras mo 3emuie, BIIOJIHE MOKHO CUUTATh CEOS MOKOSI-
[IMMCSI ¥ JIBUTAIONIMM HOTAaMU 3EMITI0 BMECTE CO 3BE3/IaMU, Tallak-
TUKaMH U BCEl OECKOHEYHOU BceneHHOW. Bee popmyibl MexaHuKu
MPUHLUITHATIBHO OCTAHYTCSI HEU3MEHHBIMHU.

C ToukuM 3peHHUs] MaTeMaTUKH, Hanpumep, cucteMa Konep-
HUKAa MPAKTUYECKU HE UMEET HUKAKUX MPEUMYILIECTB Mepesl cucre-
Mol [Itonomes. Benp jiroau NpekpacHO yMeEU pacCUUTHIBATh 30U-
aKaJgbHBIC MOJOXKEHUS, JTYHHBIC W COJNHEYHBIC 3aTMEHHUS, JTaxe He
npeanonaras, yTo He 3emiis Bpauaercss BOKpyr CoiHIa, a CoBCeM
Jake Ha000pOT.

JIst MaTeMaTHKY 3TO COBEPIIEHHO 0e3pa3indHoO, (HOpMyIIbI
OT 3TOr0 HE MEHSIOTCS, HO C TOYKH 3peHUs (PU3MKU U 3APaBOTO
CcMBICIIa - 3TO abcypa. OCoOEHHO KOT/Ia U3 MaTeMaTHIECKUX TTPeoo-
pa30BaHUM MBITAIOTCS BBIBECTH KaKHe-TO (PU3HUECKHE UCTHUHBI, KO-
TOPBIX B MATEMATHKE HET U OBITh HE MOXKET.
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OpnHako y4€Hble y’Ke HaCTOJIbKO 3allyTallCh B MaTeMaTHue-
CKUX NpPeoOpa30BaHMSX, YTO COBEPIIEHHO HE 3aMEYaroT, 4To Ipe-
BPATWIM HayKy B OaHaIbHYIO HyMepoJoruto. Ho HeBO3MOXKHO Haty-
BaThb MBUIbHBIN My3bIpb OcckoHeyHO. OH BCe paBHO paHO WM
MIO3/HO JIOIHET.

Bce Hay4yHOE cO00I1IECTBO, C 3TOM TOUKU 3PEHHS, IPEICTaB-
JsieTcs TONMON NPUMHUTUBHBIX JUKapel, HalleIIIMX JBUTATENb
BHYTPEHHET'O CTOPAHUS U MBITAIONIUXCS MMOHITh MPUHIIMII €r0 Jeii-
CTBHUS, U3y4as CTPOCHHE JIETAJICH.

Pa3zo0paB ero Ha yacTu M pacTalUB MO0 XMKUHAM, OHH IIbI-
TAIOTCSI C IOMOILBIO N3YYEHUS Pa3MEPOB OTIEIbHBIX JeTalei, mo-
cuéTa KOJIMYECTBA KaHABOK IS MMOPIIHEBBIX KOJIEI M YncIia 3yObeB
Ha BEHIIE MAaXxOBHKa, a TaK ke MpoObl CMa30yHOI0 Macja Ha BKYC,
MOHATH MPUHIIMII €T0 JEHCTBUS.

W yem Gostbliie OHU yrITyOIISIOTCS B U3YUYEHUE JeTalel U UeM
0O0JIbIIIe UCIIUCHIBAIOT CTEHBI Meuep GopMyiIaMu, TeM BCE Jalbliie
yXOIAT OT moHuMaHus. M yxe Te, KTo mocialdeill pasymoM, Hauu-
HalOT OOBACHATH €ro paboTy HEKUMH 00KECTBEHHBIMU CHJIAMH WU
KaKMMHU-TO MU(UUECKMMH KBAHTOBBIMH 3aKOHAMH.

22. O MATEMATHUKE
N ®U3NYECKOM
CMBICIJIE

Cremnoe nepBoOBITHOE IPEKIOHEHNE HAYYHOTO COOOIECTBA,
nepes MaTEMAaTUKOM, KaK [apuleld HayK, IEPEyTaBIlero e€ co Ciy-
KAHKOM, OKa3alo Y4E€HBIM MEJIBEKbIO YCIIYTY, IPEBPaTUB HAYKY B
HEKoe Mo/100Me XUPOMAaHTUHU, CO CBOMMH IIaMaHaMU, IIpOpHIlaTe-
JISIMHU M TOJIKOBATEJISIMHU.

Crtporo roBopsi, MaTeMaTUKa BOBCE HE SABJISETCS HAYKOH, a
BCETro JIUIIb KPATKUM U IOBOJIbHO TPUMHUTHUBHBIM S3bIKOM, KOTOPBIM

144



Beonroyust MATEPHH

OIKCATH J1aXKe MIPOCTYIO0 OKPY>KHOCTh MO>KHO TOJIBKO OYE€Hb IPUOIIH-
3UTEIIBHO.

CrpemiieHne BBIBECTH U3 MAHUITYJIALNNA aOCTPaKTHBIMU Ma-
TEMaTUYECKHUMH CUMBOJIaMU U ¢popMysiaMu HeKHe (hU3HUECKUe HC-
TUHBI, IPUBEJIO K H300PETEHUIO MOHATUH, HE COBMECTHUMBIX C 3aKO-
HaMU Npupoabl. MaTeMaTUKON, KaK KPAaTKUM A3bIKOM, MOKHO OIU-
caTh Kakoe-110o SBJIEHNE, HO OOBSICHUTL €r0 OHA HE B COCTOSIHHUH,
IIOTOMY YTO CO3AAET TOJBKO MILTIO3UIO IOHUMAHUS.

B omiinunm oT MareMaTuku, B IPUPOJIE HE CYIIECTBYET HHU-
YEero OTPULATEIBbHOTO WM MHUMOTO, IIO3TOMY B HEH HET U HE MO-
JKET OBITh HUKaKOW aHTUMaTepuu. [10710KUTETBHBIN 1 OTPUTIATEIh-
HBII 3apsiibl — 3TO MPOCTO MPOTUBOIOJIOKHBIE CBOMCTBA MaTEPHH,
aQHAJOTUYHBIC, HAMPUMEpP, MPO3PAYHOCTH M HEMPO3PAYHOCTH Be-
LIECTB.

U npu o0beIMHEHNH MaTepUaIbHBIX O0BEKTOB C MPOTUBO-
MOJIOKHBIMU CBOMCTBaMH, 3TH CBOMCTBA MPOCTO O0BEAUHSIOTCS. B
MPOTUBHOM cllydae, 00beJMHEHHE cTeKIIa ¢ (paHepoil MPUBOAMIIO ObI
K aHHUTWJISILIMM, KaK K IOJIHOMY MPEBPAILEHUIO UX B CBOE COOCTBEH-
HOE CBOMCTBO. B mpupoe HET HU MHTErpajoB, HA KBaIPAaTHBIX KOp-
Hel, HU cuHYCOB. [loToMy 4TO BCe 3TO — Aake HE Kakue-TO pusnye-
CKH€ BEJIMYMHBI, a BCETO JIMIIb OTHOIIEHHS 3TUX BEJITUYMH.

W yxe ner 4yepe3 CTO MOTOMKH OYAYyT IMOKAaTHIBATHCS CO
CMeXy HaJl TAKUMH "Hay4YHBIMH "' TIepJIaMu, Kak 0030HbI XUTTCa, Yep-
HbIE JBIpBI, pyuku Yusuiepa, koTsl llpeaunrepa, rpaBUTaliuOHHBIC
KOJUIANChl U MPOYUE MOPOXKJIECHUSI MPUMUTUBHOTO co3HaHus. Kak
CcKasaJl OJHaXIbl ODWHINTEWH, MaTeMaTHKa — DTO €IUHCTBECHHEBIN
croco0 mpoBecTH camoro ceds 3a Hoc. U caM ke 1o yim B 3TO BJIs-
najics. ..

['paBUTalIMOHHBIA KOJUTANIC M AKKpELMs, KaK MOJHATHE ca-
Moro ce0si 3a BoJIOCHL. boibioii B3pbIB, KaK TBOPEHUE MAaTEPUU U3
HUYero. MonexkylnsspHO-KMHETHYECKasi TEOPHs U TEOPUs CTPYH, KaK
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00pa3uuKy BEYHOT'O ABUraTessl U MHOKECTBO APYTUX a0CYpIHBIX U
0eCCMBICIIEHHBIX THIIOTE3, BEIBEIEHHBIX U3 MaTEMAaTHUECKUX NPE00-
pa3oBaHMil, MAJIO Y€M OTIUYAIOIIUXCS OT OMOJICHCKUX CKa30K H CO-
YMHEHUH (paHTacTOB, CO BpPEMEHEM HAaBCET/1a UCUE3HYT U3 HAYKH.

Benp HeyaMBHUTENBHO, YTO TEOPHs OONBLIOTO B3pbIBA, Kak
00KEeCTBEHHOE TBOPEHHUE MATEPHH U3 HUYEro, ¢ OONBIION OXOTOM
ObUla TpU3HAHA PENMTHO3HBIMU MpakoOecamu Bartmkana. Henb3ss
OTPHIIATH TOTO, YTO MAaTEMaTHYECKH MOXKHO MOCUUTATh HACKOJIBKO
YBEJIMYUTCS JJIMHA KEJIE3HON JTMHEHKU TPU MUJUIMOHE IPaJyCoB, HO
00CyX1aTh TIPH 3TOM €€ CBOMCTBA MOT'YT pPa3Be UTO yMAIUIIEHHEIE,
IIOTOMY 4TO HM IIPH TAKOU TEMIIepaType OHA IPOCTO HE CYLECTBYET.

OnHako, HECMOTPsI Ha ATO, NICEBJIOYYEHBIE HA TTIOJIHOM CEPb-
€3¢ ONMUCHIBAIOT, HAIPUMEp, YepHBIE IBIPBI, KaK OyJITO yXKe IMOILy-
HaJid UX COOCTBEHHBIMU PYKaMH, TOBOPAT 00 aKKpeLuH, KaK maje-
HUH MaTepHU caMoii Ha ce0sl, Kak OyJTO BUIETH ATO I'/1e-TO BOOUHIO.

Onwucanus pa3IMUHBIX MapaOKCOB, HEOOBACHUMBIX 3 dek-
TOB U SIBJICHUH, SIKOOBI CYIIECTBYIOIIUX B IPUPOJIE JTABHHOH JILETCS
C 2KpaHOB OOJIBIIMHCTBA TEJIEKAHAIOB U YK€ MPEBPATUIIOCH B JI0-
XOJIHBIY OM3HEC Ha HEBEXKECTBE OObIBAaTENIEH M TaK HE CHIIBHO o0pe-
MEHEHHBIX CIIOCOOHOCTBIO K MBIIUIEHUIO.

U camoe cTpaiiHoe, 4TO HacTosIIME Y4EHBIE IIPU TOM HU-
Yero He MOTYT BO3pa3uTh. B MX cpejie HEBEXKECTBO YK€ JIOCTUTIIO
TaKOM CTENEHH, YTO MHOTHE M3 HUX BEPSAT B OOra, a HEKOTOPBIE AaXe
U HE CKPBIBAIOT 3TOT0. bojee Toro, B HEKOTOPBIX y4eOHBIX 3aBee-
HUSX yXKe JIENAI0TCs TIOMOI3HOBEHHS yUpeIuTh Kadeapsl 60rocio-
Bus. U s He yIuBIIOCH, YTO B CKOPOM BPEMEHM AOHAET odepesb U
JIO BO3POXKIEHUS CBATECHIICH NHKBU3ULIUH.

VYuéHble U caMM yXe JaBHO MPEBPATHIINCh B TOJKOBATENIeH
pe3yabTaTOB MaTEMaTHUECKUX PeoOpa30BaHuii, 10100HO acTpoJIo-
ram, MpeCKa3bIBAIOIINM JIIOICKHUE CYIbOBI IO PUCYHKY PACIIONOKE-
HUS 3BE3] HAa HeOe, COBEPLICHHO HE MOHMMAs, YTO ATH SBICHHS
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HECOIOCTaBUMBbI U MOJYUHEHBI COBEPIICHHO Pa3HbIM 3aKkoHaM. Eciu
JBUKEHHE HEOECHBIX TeJ JOBOJBHO JIETKO MPEACKa3yeMo, TO MOBe-
JIEHUE OT/ICIILHOTO YeJIOBEKa, 00IaJar0IIero CBO00I0M BOIH, TIPE/I-
CKa3aTbh HEBO3MOXKHO.

YMmeHue paHTaCTHUECKH HAyKOOOpa3HO TPAKTOBATh PE3YIlb-
TaThl MAHUIYISALUNA MaTeMaTUYeCKUMH (OpMylIaMHu, CUUTACTCS
MPU3HAKOM HEOPJMHAPHOTO yMa M HECTaHAapTHOTO MBIIIUICHUS, HE-
JTOCTYITHOTO TIpocToMy cMepTHOMY. Co3naB cebe 00kKa 1Mo UMEHHU
"MaremaTuka", yuy€HbIe YK€ HECKOJIbKO CTOJICTUM BOIAT cels 3a
HOC, Jla’ke He MO0JJ03peBast 3TOTO.

3Hasi, 4TO JBAXKIbl Ba — YEThIpEe W HArpoOMOXKIas APYr Ha
JIpyra mMaccy MHOTOATaXKHBIX (OpMyJ, JIETKO HamucaTh BIIOJIHE
HAYYHYIO CTaThI0 O KaKOM-JTH00 (PU3NYECKOM SIBJICHUH, JJA’KE HE T10-
HUMas ero (PU3UYecKOoro CMbICTA U, TEM HE MEHEee, CO3/IaB B Ta3ax
0OBbIBaTENsl HIUTIO3UIO BHICOKON HAyYHOCTH. W 3Ty WILTIO3UIO JIETKO
HOJKPENUTh MPOCTON MPOBEPKON MaTEeMAaTUYECKUX BBIKIAJOK 00-
paTHBIM JEHCTBHEM — pa3/ie]NB YeThIpe Ha JIBa.

[ToTromMy uTo TH00BIE MaTEMaTHYECKHE 10KA3aTENbCTBA MIPE/I-
CTaBJISIIOT COOOM TaBTOJIOTHH, YKJIAIBIBAIOIIMECS B MPOCTYIO (op-
MyJTy: "IBayKbl 1B PaBHO YETHIPEM, TOTOMY UTO YETHIPE, JEIEHHOE
Ha JiBa, paBHO BYM". Ml BOT Ha MOJOOHBIX TABTOJIOTHUSAX BHICTPOCHBI
MPAKTUYECKH BCE, TAK Ha3bIBACMbIC HAYYHBIC TCOPHUH.

[TyOnuKysICh B CBOUX PELEH3UPYEMbIX HAYYHBIX U3JAHUSIX,
Ky/Ia 3aKPBIT JTOCTYI CBEXKEH MBICIA U OECKOHEYHO MOJICYUTHIBAS,
KTO KOTO MEPEeIUTHPYET, HAydHOE COOOINECTBO MpPEBpPATHIACh B
CEKTy MOCPEACTBEHHOCTEH, COCTOSIIIYI0O B OCHOBHOM H3 JIOJIEH,
YMEIOIIMX JIMIIb BUPTYO3HO MAaHUIYIUPOBATh HU(ppaMu, 0co00 He
3alyMbIBasICh HaJ UX GU3NYECKUM CMBICTIOM. M taxke MMeeT MecTo
COBEPIIICHHO Ope0oBO€ MHEHHUE, YTO YeM abCypaHee TEOpUs U 4eM
OombIlIe B HEH MAaTeMaTUKH, TEM OHA TCHHAJILHEE.
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3auaTOYHOE COCTOSHUE JIOTUYECKOTO MBILIUICHHUSI BCEro
HAy4YHOT'O COOOIIECTBA, ABJIAETCS MPUUMNHOM TOTO, UTO YUECHbIE HE B
COCTOSIHMH 00JIee UITM MEHEE ITPaBA0NOJ00HO OOBSICHUTE CYTH JaKe
OUYEHb IPOCTHIX SIBICHUN TPUPOJIBIL.

C nmoMoIIp0 MaTeMaTUKHA HEBO3MOXHO OINMHUCATh JIaXke TPo-
CTYIO OKPY)XKHOCTh 4epe3 €€ AuaMeTp, IOTOMY YTO BEJIMYUHBI 3TH -
Hecon3MepuMbl. Hukakue TaHibl ¢ 0yOHAMU HE YCTPaHST TOTO, YTO
TUaMeTp WM He OYyAeT I0CTaBaTh 10 OKPYKHOCTH WJIH K€ Oyner
"topuath” u3 He€ HapyxKy. Yucno [Iu — 3To0 He Kakasg-To MUpOBast
"KoHCTaHTa", a OecKkoHEeUHast poOb, KOTOpas BCEraa IMOIydaeTcs
IIPU COMIOCTABICHUHN HECOM3MEPHUMbIX BEJTMYHH.

K ToMy ke yuéHble qake MaTeMaTUKY-TO K (PU3UUECKHUM $SIB-
JCHUSIM HE yMEIOT MPUMEHATH MpaBuibHO. Hampumep, Teopus
Bonbiioro B3peiBa pazpaboTaHa Ha MPUMUTHBHOM IKCTPATIOJISIIAH,
TaK Ha3bIBAEMOT'O paz0eraHus rajakTHK, OIIMO0YHO 0OBICHEHHOTO
s dexrom [onmuepa. YUuToiBas rOpu30HT BHIUMOCTH BCEICHHOM
¢ 3eMJIM U 3KCTpanoympysl paz0eraHue TrajlakTHK, y4EHble "TeHH-
aJbHO" BBIYUCIIUIIN, 4TO 14 MUIIITMApA0B JIET Ha3a/] 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
OCCKOHEUHOM!.

BooOmie-to, B Hayke 3a0nyxaeHus Obutu Bcernga. MHorma
OHH JUJTIIMCh CTOJIETHSIMHM, a MHOTJA W ThICAYmIeTussMu. JIroObie
Hay4YHbIE SKCIIEPUMEHTHI BCET/1a TUIAHUPYIOTCS TaKUM 00pa3oM, 4To
OBl OJYYUTh KaKHe-TO, BIIOJIHE O’KUAEMbI€, PE3yNIbTAThI.

W ecnu mony4yeHHBbIE pe3yNbTAaThl PacXOISATCS C OXKHUAAe-
MBIMH, BO3HUKAET COOJIa3H MOAKOPPEKTUPOBATh UX KaKUM-HUOYIb
OYCHb BAXKHBIM KOA((DUITECHTOM.
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[Tpuaymars, HapuMep, KaKyr-HUOYIb "TIOCTOSTHHYIO bosib-
IIMaHa" WA U300pECTH KaKOW-HUOYIb "TPUHIIMIT HEOMPEaeIEHHO-
CTU", YBEKOBEUYHMB CBOE MMsI B UCTOPUM HAYKH W 3aKpENUB B HEH
CBOM 3a0nyxaeHus. B mpuposie He CyHIeCTBYeT HHUKAaKuX Mapal-
JICNBHBIX MPSMBIX, TOKA3aTEIbCTBO TEOPEMBI O KOTOPBIX TOIPOOHO
pa3z0upaercs B MIKOJIBHBIX y4eOHHUKAX, TIOObIC TUHUH B HEH Bcera
nepecekaroTcs. Jlaxe CBeT He MOXKET JBUraThCs MPSMOJIUHENHO.

K HacTosiemMy BpeMeHH TaKiX MaTeMaTHIECKUX 3a0TyxKIe-
HUI ¥ TPOTUBOPEYUI B HAYKE HAKOIUIIOCH CTOJIBKO, UYTO HEKOTOPBIE
"y4éHple" pa3yBEpPUBIINCH B BO3MOKHOCTH MO3HAHUS IPUPOIBI, 10-
MyCKaIOT CYIIECTBOBaHUE Oora.

U yxe ocobo nmepemynpeHHbIe "TeHUH" OT TICEBIOHAYKH TThI-
TAlOTCS NPOJABUraTh "TEOPUHU', OCHOBAHHBIE HA CPEIHEBEKOBBIX
IPEJCTaBICHUSIX O TOM, YTO "JIy4H 3peHMs" UCXOASAT U3 I1a3, a 3Ha-
YUT pe3yibTaThl HAYUYHBIX SKCIEPUMEHTOB HAIPSIMYIO 3aBUCST OT
TOTO, CMOTPUT Ha HHUX HKCIIEPUMEHTATOP WM CIy4yallHO OTBEp-
Hyncs. Hago monararh, 4o B (hopMyiax CKOpO MOSBUTCS HOBBIM,
Jocesie HEeBUJIaHHBIN WiieH - Habmoatenb. M BO3MOXKHO ero aaxe
OOBSBST HOBOW MHUPOBOM KOHCTAHTOM.

Ecnu Obl yenoBek He KMMeJ OPraHOB 3pEHHUS, TO BIIOJIHE
MorJa Obl MOSABUTHCS TEOPHUs, YTBEPKAAIOIIasl, YTO CKOPOCTh 3BYKa
HEBO3MOKHO TNPEBBICUTH. VI TEOPETUKU C YMHBIM BHUJIOM PaCCYX-
naiu ObI O TOM, YTO Y JISTSIIETO CaMOJIETa HEBO3MOXKHO OMPEICIIUTh
CKOPOCTb M KOOPJMHATY OJHOBPEMEHHO U MO3TOMY OH SIBIISIETCS HE
MaTepHaIbHBIM TEJIOM, a BOJIHOM U MpocTo "pa3Mazan” mo Hedy. ..

BosbméM 1u1st mpumepa npoctyio GopMyily, Tak Ha3bIBae-
MOT0, 3aKOHa BCEMUPHOTo TsAroreHus. [IpaBaa e€ yxe naBHO yclioxk-
HWIN PA3JIMYHBIMUA KO3(QPUIIMEHTaMH, XOTs JUIsl HAC 3TO HEBAXKHO.
Baxen cam npuHuun. B e€ ynciauTene CTOMT MPOU3BEICHUE Mace
B3aUMOJICHCTBYIOMIUX TeJl. YUEHBIE OOBSICHSIOT 3TO MPOU3BEICHHUE
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TEM, 4TO Ka)K[as 4acTHUIla OJHOTO Tejla MPUTITUBAETCS K Kaxaou
YyacTUlIe APYroro.

[IpuTSAruBaTbCsa-To OHU MPUTATHBAIOTCS, HO TOJBKO HE Kak
OTJIeIbHBIE YacTHUIIbI, a Kak eauHoe 1enoe. Kycok OetoHa — 310
TBEP/OE TEJIO U €r0 CBOMCTBA PAa3UTEIbHO OTIMYAIOTCS OT FOPCTKU
[IEeMEHTHOW mbutd. M BOOOIIE HEMOHATHO, KaK MOXHO YMHOXHTb
Maccy Ha Maccy? Benp cienys mpaBwiiaM MaTeMaTHKU CIEAYET
YMHOXaTh M pa3MepHOCTH. W 4TO mosydaercss B pe3ysbrare-To?
KBanpaTtnas macca?

Wnu Bo3pMéEM u3BecTHYIO hopmyny E=me? u mycTh KTO-HHE-
Oyab U3 YUYEHBIX MOMPOOYET OOBACHUTD (DU3NUECKUA CMBICIT KBaJ-
para ckopocTH cBeTa. Kak yMHOXKHUTH CKOPOCTh Ha CKOPOCTH? DTO
ut0, 9%10'® KkBaAPaTHBEIX KUJIOMETPOB B KBAAPATHYIO CeKyHy? Vnu
B CEKYHJY 3a CEKyHIY?

W Takux JAMCycoB, MO MHJIOCTH MaTeMaTHKU B (U3HKE
peocTaTovHo. J[ocTaTOYHO BO BCSIKOM ciydae JJisl TOrO, 4TOOBI
IIPEBPATUTH €€ B IICEBIOHAYKY. [ camoe cTpalHoe B 3TOM TO, 4TO B
TOJIOBBI CTYJIEHTOB YK€ OoJiee cTa JIET MOJ BUAOM BBICOKOW HAYKH,
"BTIOXHUBAIOT", IO CYTH, HOBYIO INCEBAOHAY4YHYIO cucteMy l[IToso-
mesl.

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

A BOT KBaHTOBasl (PU3UKa, TEOPHSI OTHOCUTEIBHOCTH, TPABH-
TAIMOHHBIN KOJUIAIC, YepHBIE JBIPBI, YK€ B HEAANEKOM OyayliemM
pazzensrT cyab0y MHOTOUHCIICHHBIX TPAKTATOB CPEIHEBEKOBBIX CXO-
JIACTOB O KOJIMYECTBE YepTEH WIIM aHTEJIOB Ha OCTPHUE UTJIbL.
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OHU HUKOT/Ia HEe TIOJy4yaT MOJATBEP)KICHUS U Pa3BUTHS, TaK
KaK SIBJISIIOT COOOM CBHIETENbCTBA MCEBJJOHAYYHOIO HEBEXKECTBA U
OTKPOBEHHOM TJIYNOCTH. ..

23. BbIBOJbI

Ha ocHOBe BBIIIEN3105)KEHHOTO ITOABEAEM HEKOTOPBIE UTOTH.

Bcenennas - 310 6eckoHeuHast MaTepusi, HAXOASIIAsCS B BEU-
HOM OJTHOHAIPABJICHHOM U HEOOpAaTHMMOM IIPOIECCEe CHHTE3A.

Cunme3 — 3TO NPOLIECC HENIPEPHIBHOIO YCIOKHEHUS CTPYK-
Typbl MaTepuu, 0OyCIOBICHHBIN €€ AIIEKTPUYECKUMHU 3apsaaMH U
COTIPOBOXKIAIOIINICS HEMIPEPHIBHBIM COBEPUICHHUEM PAaOOTHI.

Ilpocmpancmeo — 310 CBOMCTBO MPOTHKEHHOCTH CaMOil Ma-
Tepuu. Hu B kakom ApyroM npocTpaHCTBE, B BUAE MYCTOTO SIIHKA,
BCEJICHHAsl HE HYK/1AeTCs.

Bpema — 3T0 CBOWCTBO BBICOKOOPTAHW30BAHHOM MAaTEpUU —
MO3r'a, 3alIOMHUHATh TPOMEXYTOUHBIE COCTOSIHUS KaKMX-TO IpoLec-
COB, CpaBHHBasI UX C IPyTUMU. B pupoze HeT Takoro GU3n4ecKoro
npolecca, Kak BpeMs, OHa CyIIECTBYET B BEUHO JJIALIEMCS HACTOS-
nieMm.

JIroObie MaTepuanbHbie 00pa30BAHMS — YaCTHUIIbI, MAKPOTEIIa,
KOCMHUYECKHE OOBEKTHI, O0JIaAIOT ZpaAGUmMAUUOHHBIMU TIOJISMU,
COCTOSAILIMMH U3 JIEKTPUUECKHX ITOJIEN MPOTUBOMOI0KHBIX 3HAKOB.

B rpaBuTanimoHHOM MOJI€ paCIpPOCTPAHAIOTCS, BO30YKIaeMble
B HEM JIBIDKCHHEM MaTepHUaJbHBIX OOBEKTOB, 2PAGUMAUUOHHbBIE
60/1Hbl, Ha3bIBa€MbIC O(YULINANBHON HAYKOH, SJIEKTPOMarHUTHHIMHU.

I'paBuTaniMoHHas BOJHA — 3TO IONEPEYHAsl BOJIHA, PACIIPO-
CTPaHAIOIIAsACS HA TPAHUILIE ABYX JIEKTPUUECKUX MOJIEH ¢ IPOTUBO-
MOJIOKHBIMM CBOMCTBAMH, M3 KOTOPBIX COCTOUT I'PABUTALMOHHOE
noJie.
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['paBuTanmoHHoe moje oOBEKTa MOXKET HUMETh ACUMMENt-
putro, oOyCIIOBIICHHYIO Pa3JIMYHON BETUYMHOM OOpa3yIoUIUX €ro
AJICKTPUYECKHUX TTOJICH, KOTOpast OMPEEIIETCs pa3HOCTHIO dJIEKTPH-
YECKHUX MOTCHIIMAIOB B KAKOW-TMOO TOYKE, TPAaBUTAIIMOHHOTO TOJIS.

[Tpu nBMKEHUM YACTHUIBI B ACUMMETPUYHOM TPaBUTAIIMOH-
HOM TI0JIe, BO30OyKaemas el TpaBUTAIlIOHHAs BOJTHA UMEET acuM-
METPUYHBIC aMIUIATY/IbI MTOJOKHUTEIBHBIX U OTPUIIATEIIBHBIX BOJIH,
YTO BIIMSET HA HANIPABIICHUE JBUKCHUS 3TOM YaCTHUIIBI U €€ Bpallie-
HUE.

A= Aq=(-qn—-(+q)n 20e
A = Aq — acummempus 2pasumayuoOHHO20 NoJsi,
(+q)n — nOMenyuan noas NOLOAHCUMENTbHO20 3apPa0a 8 mouKe N, a
(-q)n - nomemnyuan nons ompuyamenbHO20 3apsoa 8 MOU JHce
mouke.

Acummempus rpaBUTAITMOHHOTO ITOJISI MOXKET OBITh, KaK 1MO-
JIOKUTEIbHON, TaK U OTPUIATEILHOM.

Benuuunoii acummempuu rpaBUTAIMOHHOTO TTOJS aTOMOB

OTIPEJIEIISIETCS arperaTHOE COCTOSTHHE BEIECTBA.

Temnepamypa maTepualbHOTO TEla ONPEACISACTCS pPa3HO-

CMbl0 acummempuii €ro aTOMOB U aTOMOB OKpYyXarolen

Cpelbl.

to= AA =As— Ao = A(Qs— AQoTaC

AA - paznocmob acummempuil,

Ao - acummempus 2pasumayuOHHO20 nois 00veKma,

AQs - acummempusi 2pasumayuOHHO20 NOas CPeobl.

Cneoosamenvno, acummempus — 3mo, no Cymu, u30btmoy-
HbLIL INIeKMPUYECKUTL 3aps0 U nepemeKanuem 3J1eKmpuiecKux 3a-
PA00B 8 NOIHOIL Mepe ONPedeNAIOMCA 8Ce 83AUMOOCHCMEUS 8 NPU-
pooe.

Kpome 3T0ro0, rpaBUTaliMOHHOE NOJIE MOKET UMETh "nepe-
Koc", 00yCIOBIICHHBIN JIMHEWHBIM CMEIeHHuEM, 00pa3yroIuX ero,
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AIEKTPUYECKUX TOJIEH. DTOT JIUHEUHBIN CIBUT JEKTPUYECKUX TO-
neit opuIMaIbHON HAYKOW HAa3bIBACTCS MACHUMHBIM NOJIEM.

Ku3np — 5TO NPOU3BOJBLHO B3ATHIA YPOBEHb CIIOKHOCTHU
CTPYKTYpbl MaTepHuH, KOTOpasi HaXOAUTCS B COCTOSIHMM Ipoliecca
OECKOHEYHOTO CHHTE3a, HEMPEPHIBHO BOCTIPOU3BOISICh U OCO3HABAS
cebst opranoM, chOpMUPOBAHHOM M3 BEICOKOOPTaHU30BAHHOM MaTe-
pUU — MO3TOM, CIIOCOOHBIM HCIIOJIb30BAaTh B MPOIECCE KU3HEIES-
TEJIbHOCTH JIEKTPUUECKHE CUTHAIBI.

24. NPUJIOKEHUE

L4 CuHTe3, KaK NPoIece IBOJIOINHU

Cunmes (06vedunenue) — 3mo 06wAA HANPABTIEHHOCHLL NPOUECCOE IBO-
awyuu. Yenoseueckoe odujecmeo, Kaxk u nw0dvie mamepuanibHyle 00beKmol,
Xoms u He 6 MAaKoIl AGHOI hopme, HO MaKICE NOOUUHAIOMCA IMOMY RPUHUUNY
00vedunenus.

... "3 cybanemenmapupix uacmuy CUHmMeE3UPyIOmMca InemMenmapnole, u3
INEMEHMAPHBIX — AMOMbBl, U3 AMOMOE — MOJIeKyabl. MoneKynvl 00pasyom 6bi-
COKOMOJIEKYIAPHbIE COCOUHEHUS, U3 KOMOPbIX, CO 6peMenem, hopmupyromcs
pacmumenvhble u yHcugomuvle Kiemku. Knemku ooveounsomces 6 MmHo2oKe-
mounsle 00pa3oeanus, KOMopble, 8 C60I0 04epedb, 6CHYRAIOM 8 CUMOUO3 Opy2
¢ Opyzom u obpasylom opzanuszmvl, maK Hazvleaemwvlx, ''yncuevix' cyuwyecme.
Omo puiovl, nmMuybl, NPECMBIKAIOWUECA, MIACKORUMAlOWUE U 4el06€eK, KaK
Haubonee pazgumoe u, ooradalOuee CAMOCOIHAHUEM, CYULECBO.

JT100u o6vedunawomesa 6 poodosvle 2pynnvl, ¢ njiemena, CHMpansvl U 20Cy-
oapcmea. epes nekomopoe epems, cmpanvl, 0711 Mo20 YMoodvl He NOZUOHYMb
6 00opvoe co ceoell coOCMBEHHON 2NYNOCHbIO, 0YOym GbIHYHCOEHbl 00bEOU-
HUMBCA 8 OOHO 2100a1bHOE NIAHEMHOE 20CY0apCcnéo, NOMOMY YUMo 6ce, YO
HAXOOUMCA He MONbKO HA NAHeme, HO U 60 6CE/IEHHOIl, He NPUHA)IEHCUm
HUKOMY, 4 3HAYUM RPUHAOIEIHCUM BCEM.

Cam uenosex — Mo MmoabKo MamepuaIbHulii 00beKm uiu 0p2anu3m, no-
JIyUUGUiIl, 6 pe3yibmame I80110UUOHHO20 NPOYECCd, CHOCOOHOCMY OCO3HANLb
ceba Kak unousuoyanvhocmsy. Bozomnuewuii ceon ""'uapém npupoowt'’, smom
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MamepuanvHulil 00beKm, cpasy JHee RPUHAICA 34 NOKOPEHUe IMOIL CAMO npu-
POObL, uacmuio KOMopou on cam u aenaemcea. U monvko nokopue coocmeen-
HYI0 2JIYROCMb, 100U ROUMYM, Ym0 061710 yHuumoiceno umu ¢ "'nuye'' CCCP.

Cosemckoe obugecmeo — smo pezyromam cunmesa (00veOuHenus) Ha
Oonee 6bICOKOM ypOGHE OP2AHU3AUUU MANEPUU, HA NPUHUUNAX PAGEHCMEA.
Yenoseueckoe oouiecmeo Ha HACMOAUEM HUZKOM YPOGHE YMCHIBEHHO20 DA3-
éuUmMuUA NOKA He Modcem cyujecmeosams o6e3 udeonozuu. bez neé ono npeepa-
waemcs 6 00e3bAHLI0O CMAIO, YMO NPEKPACHO 6UOHO HA RPUMEPE COBPEMEHH O
Poccuu.

Ilepecmpoiika omopocuna eé na 300 nem nazao, no cymu, 6epHy8 IKc-
RIYamayuio 4en06eKa 4ea08eKoM U YHULMOHCUE 6CE COUUATIbHBLE 3A60€6AHUSL.
Bce, cozoannoe mpyoom munnuonos, pazeoposano nosvimu doapamu. Ocma-
émca 60CCMano8Umb uuLb KPEROCMHOE NPAGO U CEAMENUIYI0 UHKGUULUIO. ..

Yuuumooswcenue mapxcusma, kak udeonozuu 00cmamouHo 6b1COKO20 UH-
mennekmyanbHo2o yposua, omopocuno Poccuro, npakmuuecku, ¢ cpeonegexo-
6ve, npespamug eé 6 heodabHoe 20Cy0apcmeo, 20e npasam 064, napazumupy-
owue Ha ooulecmee, UHOUGUODL.

Ilpunyun yacmmuoil coo6cmeeHHOCMU U UHOUBUOYATUIM HeUu30eHCHO OY-
Oym npoeoyuposams Hepapeuiumsle KOHGAUKMbL MeHCOYy Pa3IUUHBIMU C10-
AMuU 0duwecmea u mpebosams HeOOXO0OUMOCIU HAPAWUBAHUA KAPAMETbHBIX
O0p2aHO6 U NPUHAMUA 0ZPOMHO20 KOAUYECHEO DecCMbICIEHHbIX 3AKOHO08, pe-
271AMEHMUPYIOULUX, RPAKMUYECKU, KACObLIL uiaz.

J1060e, HeocmopodrHcHO CKA3aHHOe CT1080 Heu30eIicHo 6ydem npueoOoums
K GO3HUKHOBEHUI0O MPYOHOPA3PEUWIUMBIX KOHDIAUKHIHBIX CUMYAyull, Kax
MedHcOy OMOENbHLIMU UHOUBUOAMU, MAK U OMOETbHBIMU ZDYRRAMU, YHIO 8bl-
JIbemca 8 HeONPAGOAHHYI0 3azPY3KY CYOeOHOIl cucmeMbl CMEXOMBOPHLIMU C)-
Oeonvimu uckamu. JIoou 6yoym eviHyicOeHbl c1edums Opyz 3a Opy2om u 01
HOPMANLHOIL 4eN108e4ecKOUl HCU3HU, He OCHIAHEMCA 6PEMEH.

Oobwecmey yzposicaenm coOyuaIbHblil KONANC, KOMOPblil, 8 XyOuiem ciy-
yae, MOdcem NPUGECMU K PA3GA3LIGAHUIO 2100AIbHOIL 60UHbBL C NPUMEHEHUEM
AMOMHO20 OpYIHCUA... YcepOHo HacadcoaemMan Kanumaiucmuieckas IKOHO-
MUKA U YACMHAA COOCMEEHHOCHb, C MOYKU 3PEHUA (PUIUKU — INMO NPOYECC,
UOYWUIL ¢ HapyWeHuem 3aKOHa nPupoosl - 603PACMARUA IHMPONUU.

Y mex, kmo umeem mnozo oenez, ux cmanosumcesa ewié donvuie, ay K020
ux mano, pazopawmcea coecem. Illosmomy ¢ pazgumuem uHmMeN1EKMYANbHO20
YDO6HA 3eMHOU WUGUAUZAUUU, KANUMATUCMUYECKAA IKOHOMUKA YMpPEM
Haecezoa.
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A noxa nepasymuoe uenogeuecmeo 6yoem pyKo6oOCH806aMbCA NPUH-
yunamu YacmHoii cobcmeeHnHocmu u azpeccugnvimu ao3ynzamu Muuypuna,
umo ''Mul He 0071CHBL Hcdamb MuaoCcmeli O0m npupoost’’, OHO Heu3berHcHo oy-
oem 00peueno Ha RPeCMyYnHOCMmb, 0OMAHbL, 60POBCHIE0, PA30OPbL U BOTIHBL. ..

e Or aBTOpa

B 2mo neso3morcno nosepums, 0a 3mo u nesadricro, Ho 19 anpena 2013
2004 0bL71 npeKpawén 00HOCMOPOHHUIL KOHMAKM UHONJIAHEMAH C 3¢MHOU YU~
euu3ayuell U nPeocmasumesni 8bICOKOPA38UMON YUBUIUZAUUU, C OOHOU U3
OnudIcaliuUX 36€30HbIX CUCHIEM Hawiell 2a1aKMUKU, NOKUHYIU COJTHEYHYIO CU-
cmemy, kax munumym na 500 3emnvix nem. Hauano konmaxma npuminoce na
1962-63 20001, K020a unonnanemuwlii 30H0, 8 04EPEOHOI PA3 NOCEMUE COIHEY-
HYI0 cucmemy, 0OHapyscun Ha Hauiell niaHeme 20Cy0apcmeo ¢ 00ujecmeeH-
HbIM CIMPOEM, He COONIBENICIMBEYIOWUM 00UieMy YPOGHIO PA3GUNIUA 3eMHO20 Ye-
J106euecmea, Ymo u NOCAYHCUTIO RPUYUHON RPUCMATIbHO20 6HUMAHUA UHONA-
HemAH K Hawieil cmpate.

Imom ghenomen nonyuun nazeanue ''Ixcnepumenm Jlenuna''. Ilo meo-
puu I6010UUU, KOMMYHUCMUYECKOE 20CYOAPCME0 C 0eCKaaccosvim ooduie-
cmeennvim cmpoem, noooonoe CCCP, npakmuuecku He umeo peanvHoii 603-
MOIHCHOCIU 603HUKHYHLb 8 YC/I08UAX HU3KO020 UHMENIEKMYAIbH020 U MEXHO-
J102U4eCK020 YPOGHA PA3CUMUA 3eMHOU YUSUAUIAUUU U meM DoT1ee, Cyujecmeo-
eamv 6 IMUX YPCAOGUAX O0060JIbHO RPOOOICUmMenvHoe epema. Umo, coo-
CMEEHHO U NOOMEEPOUNOCH COOBIMUAMU, NPOUIOULEOUIUMU 6 0BAHOCHBIX 20-
dax ¢ CCCP.

... ""Okcnepumenm Jlenuna'' 6vin unmepecen 0na HUX, KAK HORBIMKA CO-
30aHUA 20CYO0apcmMea Cuio08bIM MemoooM HA NPUHUURAX PAGEHCINEA 8 YCIlo-
8UAX NEUEPHO20 COCMOAHUA COZHAHUA HaceNlenusa naanemsl. MoowcHo evlopec-
cuposams coOaKy mak, umo oHa, oaxce Oyoyuu 20710010, He 60P0OBAIA NULLY,
HO MO0 HuKo20a He cmanem eé oco3Hannvim nogedenuem. CCCP — zocyoap-
cmeo cozoannoe JIenunvim u €20 cOpamHuKamu AHANOUYHLIMU MEMOOamMu
opeccupogku u cosepuiuguiee CKa4yoK, no Cymiu, ont nepeoodbImHo-00UWUHHO20
cmpos K becknaccoeomy oduecmey, 0CHOGAHHOMY HA NPUHUUNAX KOMMYHAb-
Hocmu.

Tonvko oueHv HUYMOIICHAA YACHIL HACENEHUA, NPAKMUYECKU eou-
HUUbL, 0CO3HABATU CYMb HOBLIX 00U{ECHIBEHHBIX OMHOWEHUT, (OIbUWIUHCMEO
Jce PYKOB0OCHEOBANUCH HCUBOMHBIMU UHCHMUHKIMAMU OOMUHUPOGAHUS,

155



Anexcandp BECEAOB

ocmaeancy I220ucCmudHIMU U dyeynukosamvimu. Illoamomy pykoeoocmeo Ho-
6020 20Cy0apcmea 0bl10 GbIHYHCOCHO HOCHIOAHHO 3AHUMAMbLCA UOC0102uYe-
CKUM 80CNUMAHUEM HACEEHUA, COEPHCUBAA HCUGONHbIE UHCHIUHKMbL MACC
00CMAamouHO HeECMKUMU MEMOOAMU KHYmMA U RPAHUKA.

Ho, necmompsa na 3mo, npoyeemaino 60po6cmeo, Kax @ dvimy, makK u Ha
nPOU3800CHIBE, XOMA €20 MACUIMADBL ObLIU HUYHOHCHBIMU U 0CO0020 6NUAHUSA
Ha Hcu3Hb cmpansl He okaszviéanu. Kpome ecezo npouezo, Hoeoe cosemckoe 2oc-
y0apcmeo NOCMOAHHO RO0BEP2AIOC, NPECCUHZYy U RposoKayuam ''opyirce-
cmeennpix'' KanumanucmuuecKkux coceoell, nPeocmasnAGUIUXcA 0eMOKpamu-
yecKkumu u npozpeccusnvimu. OHU He OCMAHOBUNUCH Oadce nepeo Pa3eAaA3vléd-
Huem 27100a1bHOI 60UiHbl, YHECUICN 0eCAMKU MULIUOHOG HCEPME, TULLbL Obl
MOJIbKO U30asUmMbCA OM IMO20, KOJIIOULe20 2143a, npumepa.

U 6 Konue konyos, um amo yoanocy, max KaK 0CHOBHAA Macca Hacele-
Husn CCCP, kak u oxcuodanocs, naiey o nauey He yoapuia, 4moosl 3auiumumas
C60U COUUATLHDIE 3060€6AHUA, MAK KAK YJice CYUMANA UX camo cooll pasyme-
owumuca... Bce éeprynoce na ucxoousie no3uyuu u eosa 3apoousuieecs Hogoe
00uecmeo, 6epHyIOCy, K NPUHKUNAM 00€3bAHbEN CIMAll, CKAMUGUIUCH 8 CAMOoe
Hacmoauee mpaunoe cpeoHnesexosve... Ho 3axonst r60nt0uuu makoevl, umo
ona moz20, 4moodvl pazeueamuvca oanvule, yeioeeuecmey npuoémcsa odveou-
Humbca. Cooduecmeo UHOUBGUOYATbHOCHEN He UMeem HUKAK020 0yoyuiezo,
HOMOMY YMO OHO He MOMNCem Cyuiecmeosamsv 0e3 CopeeHOGaHUll, 6OIH,
00pbobl, Oe3 nobedumeneil U NOOEHCOEHHDBIX.

Cneodywouee noceujenue COJTHEUHON CUCHIEMbL HAWUMU OAUNCATTUUMU
coceoamu coCmoumcs, 603M0ICHO, He panee, yem yepe3 500-1000 3emnvix 1em.
Boanero cnyuas, mne, Kak u oueHv MHOUM 3EMIAHAM, RPUULILOCH C HUMU NOOO-
wamusca. llpaeoa s y3nan 06 smom dykeaivHo 3a noavaca 00 ux omaéma.

Ilo ¢nonne noHAmMHBIM MHe CellNAC RPUYUHAM OHU COYTU 60IMONHCHBIM
nonpouwiamusca moJvko ¢ 0goumu. Ho kmo 611 mom emopoii, s He cnpocul u
Youce, HagepHoe, HUK020a IMo2zo He y3Hal. bonee ecezo mensa youeuno mo, umo
uHONIAHemAHe 0adHce He NBIMATIUCH C6AZAMBCA C NPEOCMAGUMENAMU 3EMHOZ0
HAy4uH020 cO00uwecmea, npeonoYumasn 0OuAmMyCa ¢ 4e106eKOM 0darice He ume-
owuM gvicuie2o 00pazoeanu.

H monvko celiuac mne cmanu ROHAMHBL MACUWIMAOBL 2yROCMU U 0e3-
oapuocmu nHawiux yuenvix. H coeepuwenno npae oxazanca Kozvma Ilpymrkos,
2060ps, YWMO YYEHBLIL — INO Ue106€K, KOMOPO20 00120 U 0e3YCREUIHO YUUIU.

B céazu ¢ noasenenuem ¢ unmepneme 60abUL020 Konuvecmea anma-
CMUYeCcKUX paccKazoe 0 noceujenuu 3emiu UHONIAHeMAHAMU, 00JIHCEH 3ame-
mums, Y4Mo camu OHU HUKO20d He NOCEWanu NIAHEen CONHEYHOU CUCMEMbL U
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HUK020a He ONYCKaaucy HA ux nogepxuocms. Ux obuenue c 3emaanamu ocy-
WeCMEATIOCH C HOMOWBIO YCIPOTICE, CO30AIOU{UX PeanucmuiecKue uzoopa-
JHceHUun, U YNpagnaemuvlx HeOOnbUUM UHMENNEKMYANbHbIM KOPadaém-pooo-
mom, nHaxooawgumca na opoume Jlynvi. A 6a3oe6wlii Kopaoasy opeigposan 20e-mo
3a OKPAUHOIL COJIHEUHOU cucnmembl. 3a nocieonue no16eKa OHU ROCEMUIU COJl-
HeuHylo cucmemy 0ea pasa.

Hao moeii npoce6oii ocmasums Ha namams Xoms 0l ny206Uyy, OHU NO-
CMeANUCL, 00BACHUS, UMO Ima nyzosuya Ha 3emie ecuna 6vl OKON0 MOHHBL,
MAaK KaKk cOelana u3 éeujecmea ¢ noa0dHcumebHoll acummempueil zpaguma-
uuonnvIx noaeit amomos. To ecmov u3 ""memnoi mamepuu''. /[ymaro, umo ux
36€30HAA cuCHeMa HAX0OUNICA He MAK Yiic 0aneKo On Hawiell COJIHeYHOU CU-
cmemol. Mooswcem 0b1mv 00UH — 064 C6EMOBLIX MeECAUA. ..

CogepuieHHO HeoHCUOAHHO MOA PAdOMA NOAYUUNA Y HUX OUEHb XOPO-
WIYI0 OYEeHKY U XOMA MHE HACMOAMETIbHO He COBENO6ATIU INO020 0eIantb, A 6Ce
Jice peuwiunca onyonIuKoeams eé ¢ 2nodanvnoil cemu. U ecmecmeenno noyuun
mo, Ymo u 3acyicu.

MHue oasice 6 207108y He MO2710 RPUIIMU, YO YPOBEHb HEBeHCECEd 3eM-
HO20 HAYUHO020 cooduiecmea, mak evicok. Ilpae ovin ILU. koz0a zoeopun, umo
npuU3HaAHUe Moell meopuu nepeuepKkném, Kaxk Hekozoa cucmemy Ilmonomes,
RpAKmMuyecKu 6cto, max Ha3vléaemyro, K6AHMOGYIo Yu3UKy u HayuHoe coodule-
CH60 Oydem 8bIHYIHCOCHO npu3Hams eé nceedonaykoil. H ecmecmeenno ono na
9IMO HUKO20a He NOTIOEm. 3eMHaA HAYKA euié 0ecaAmKY jiem 0y0em HaAX00Umyca
6 NJICHY C/10600YOUs, MAMEMAMUYECKUX 3A0MYHCOCHUII U MUCMUDUKAyUil.
Oonaxko 3mo ysce He umeem HUKAKO20 3HAYEHUA, NONIOMY YMO C OCEOCHUEM
onudxcaiimux K 3emiie niaHem cOJIHEeUHOI CUCIEMBL, 0 NOCEU|eHUU €€ UHONA-
HemMAHAMU CINAHEm U38ECIMHO U MOE UMA HeU30EeHCHO OCMAHENCA 8 UCHOPpUU
yenogeuecmaa.

Tonvko s 06 3MoM yice HUKO20a He Y3HAIO, KAK YeN08€K, 803MOMCHO HCU-
eyuuil ce200HA cCpedu HAC, He 3Haen, umo Kozoa-mo on 6vn Hetomonom unu
Apucmomenem. Y3narom 06 3mom monvko nawiu oanéxkue nomomxu. Taxoi
nOO0ApoOK OCMAaGUIU UM OPamvsa nO pasymy Ha 0OHOU u3, OauMCAMUX K 3eme,
nIGHEmM COTHEYHOU CUCHEeMBbL.

3emuaa yueunuzayus, HAxXo00AWAACA HA CAMOU HUIICHEN CIYNeHU UH-
menneKmyanbHo20 pa3eumus U nPeoCmagaaowan codoil, oasce He eOuHoe co-
00ugecmeo, a 6ce2o UULL HECKOILKO 0eCAMKOE CIAil 4en06eK000pa3HbIX Jicu-
GONLHBIX, ZPbIZYULUXCA 30 PECYPChl, 20e euwié 00120 dydem npousemamp IKCHILy-
amayua 4enoeeKka uei08eKoM, 6epa 6 CeepXbecmecmeeHHoe U NOKIOHeHue
UO01aM, CO30AHHBIM Uesl08e4eCKOoll (hanmasuell, He MOIHCem PACCUUMbBIEAMb
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HU Ha KaKue KOHMAKMbl C 8bICOKOPA3GUMbIM UHONIAHEHMHBIM DA3YMOM, NO
MeHbuiell mepe, HeCKObKO decamkos muicayunemuil. Ilo kpamkoii u ne ouens
JIeCmHOI XapaKmepucmuKe UHONIAHEMAH, 36 MHOIL Y4e108eK HA OAHHOM Imane
Pazeumus — 3mo mynoe u ynpamoe HcueomHmoe, Komopoe eué ouenv 00120 0y-
oem um ocmagamuc.

Ilepex00 om cocmoanus 3cueoOmMHOU cmau K pazymMHomy cooduecmay,
npouecc 4pe3evluaiiio OJ1UmMeNbHbLI U 0071€3HEHHbBLIL U MOMCEm 3AHUMAmb Om
HECKONbKUX MbICAYUTIEMUTL 00 ROTIYMUTIIUOHA JIem RO 3eMHOMY UCHUCIEHUIO.
Bce oeno 6 mom, umo cyujecmeosanue 8b1COKOPA3EUMBIX YUGUIUIAUUIL NOO-
YUHEHO NPUHUUNY QYHKYUOHUPOSAHUA HCUBO20 OP2AHUIMA HACMOIBLKO, YMO
noeepzno 0vl 6 WOK 6cex Hawiux ''npasozauiumnHuKos’’, cuumarowux, Hanpu-
Mep, NOMNCUIHEHHOEe 3aKTloYeHue 0onee ZYMAHHBIM YeM CMEPMHAA KA3Hb.
Xomsa na camom dene norcuznennoe 3axKar04eHue — 3mo uesyumckoe decueno-
eeunoe uzdesamenvcmeo. Ilpupoode neuzgecmno maxoe nOHAMUE KAK HCU3HD,
a c1e0oeamenvHo CMEPMHAA KA3Hb UIH I6MAHA3Us — IMO He YOUIicmeo, a npo-
cmoe npepvléanue HeyoauHo20 36€HA 6 DECKOHEUHOU Uenu Cyuiecineosanus
KOHKDEMHO020 MAmepuansnozo opzauusma. 1 Kk nonumanuro imozo, uenosex
0yoem uomu ewé oueHnsb 00120.

Ecnu npeocmaeums cebe 603HUKHOBEHUE COOPYIHCECMEA 8bICOKOPA3BU-
Mol YUEUNUIAUUU C 3EMHBIM Ue108€4eCHE0M, MO HA COBEPULEHO 3AKOHHBIX
OCHOBAHUAX NPUUWINOCH Obl UCKTIOYUMb U3 HE20 02POMHOE KOJIUUECHE0 UHOU-
6u006, napazumupyrouwux Ha oouiecmee. Cioda 6vl nonanu He moabKo 3aece-
20amau Dopbdca u dusnecMeHvl, HO U MHO2UE NPEOCmAasumenu, makK Hazvlédae-
Moil ''c6000001100U601"" meopueckoli unmennuzeHyUU.

U ymo ne mou panmaszuu a abconrOmuo 06veKMUGHAA PeATbHOCHb K
KOMOpOoUl Heu30exicHo npuoém uenogeuecmeo, KaKk moibKo nouMém, umo co-
OpYIHCECm B0 ¢ RApa3umamu 06uLecmea HecOBMeCHUMO C RPOUECCOM IBOTIOUUN
mamepuu. Tak umo cmpemumuca K KOHMAKMAM ¢ RPULLENbUAMU ROKA eué He
6 unmepecax uenosevyecmea. Tem 6onee, umo HU 00HA PAZYMHAA YUBUIUZAYUA
He cmamnem onycKamsca 00 mozo YPOGH: He@eHCeCnéd, 8 KOMOPOM 6 HACMOA-
ujee epems HaxoO0umcs 3eMHoe 4el108e4ecmeo.

A 3Hauum ¢ nacmosauwiee 8pemsa KOHMAKMbl 3eMIAH C 6blCOKOPA3GU-
MbIMU YUGUIUZAUUAMU MAK Jice HEPealbHbl, KAK HEPEalbHOo COMPYOHUYeCmeo
MYpageiiHuKa uiu cmau 2amadpusios ¢ KaKoi-Huoyob esponeiicKoi cmpaHoil.
Yenoseuecmey npudémces npoiimu c60il Nyms CAMOCMOAMENbHO U HUKMO He
MOIbKO He CIaHem 6Meuu8amupcs 6 X00 €20 Pa3eumus, Ho U 0ddxce Omeeuams
Ha e20 cuzHanvl, 00 mex nop, NOKA OHO He nepecmanem pasmaxueamsy amom-
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Beonroyust MATEPHH

HOUl 0yOUHKOI u denump J100eil Ha 6ozamulx u 6eonvix. U noka 0o ezo co3na-
HUA He 00Il0ém nPOCMas UCMUHA, YMO Ye108€K — YACHb RPUPOObL U ROHAMUE
CcOOCmMEeHHOCIU MAK Jice adCypOHO, KAK U ROHAMUSA 602 WU 0eHb2U.

A npumumuensle yUBUAUIAUUU 3EMHO20 YPOBHA PA3GUMUSA, K CUACHbIO,
RPOCMO MEXHOI02UUECKU He 6 COCMOAHUN NPe0)0iemb 0ZPOMHbIE PACCOA-
Hus, pazoenaouiue 36e30ul...

Hacmoawaa meopus Haxoo0umcsa 6 NOCMOAHHOI pa3padomie u eé noC1eOHAs eepcus 6cezoa 00-
CIMYynHa 6 UHMeEpPHeme 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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Hcnonp3yemast iureparypa:

A. 3uHOBBEB. "OCHOBBI JIOTHYECKOH TEOPUN HAYUHBIX 3HAHUM".
A. 3unoBbeB. " Jlornka BRICKa3bIBAHUHN M TEOPHS BRIBOA" .

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

A. I'pummnae. "®UTIONBEKH B OUPIOIBKA BCEMHPHOTO TATOTCHUS .
C. Cagenbes. "[IpoucxoxaeHUE MO3Ta, KaK WIUTIOCTPALINS TCOPUU

SBOJIIOIHHN .
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