OTa kHUra npegHasHayeHa Afs BCEX, UHTEPECYOUWUNXCS

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

Becenoe AnekcaHap Bacunbesiy, He3aBUCUMbIA COBETCKIAM
nccnefosatenb, GU3NK-TEOPETHK, pOAUNcs 13 MKOHSA
1948 ropa B A. bepesoska, Yuctononsckoro p-Ha, TACCP.
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VBa)xaeMEbIi UYUTATEND !

JIroOble sIBICHUS MPUPOIBI JIEMEHTAPHO OOBSICHSIIOTCS B
pamkax kiaccudeckoil pusuku. U ecnu Bol ocHOBaTenbHO 1moja3a-
ObUIM MaTeMaTHKY, 3TO HU KOMM 00pa3oM He nmomerniaer Bam mno-
HATH npupoy. Ilpupona e€ BooO1ie He n3ydana. ..

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

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

1. IlpenucsioBue

""Kakue 061 omKpboimus He 0enanuch 6 chepe KOHKPEmHbIX
Hayk, 014 ux pukcupoeanus mpedyemcsa sa3vik. /laxce uzoopema-
womcea cneyuanvhvle A3bIKU 014 Imo2o. Ho ece onu, maxk unu
UHaye, npeononazaom 00uLepazzo8opHLLIl A3bIK, 0€3 KOMopozo
OHU 6000uwie Henonammuvl. Bce onmonozuueckue mepmunsl, Ko-
mopbwie mpeoyromcsa 011 ORUCAHUA IMUX AGTNEHUI U OMKPLIMUIL,
Mo2ym 0vimbp onpeoesieHbl He3aGUCUMO Om IMUX OMKPLIMUUL U
NOACHEHbl HA NPUMEPAX CAMO20 O0bIYHO20 MHCUMEUCKO20
onvima..." (A.3unosves. OcHoswl 102UtecKoll MeopuL HAYUHLIX 3HAHUIL. )

«...Bca xeanénan cospemennan ¢puszuxa npeocmasnsem co-
0011l cniownoe nadyeamenbcmaeo.» (P.®eiinman.)
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«Q0bIYHO HOGBlE HAYUHbIE UCHMUHBL NODEHCOalom He MmAak,
Ymo ux nPOMUGHUKOE yoexcoaom, Ho Yauie makx, Ymo I3mu npo-
MUGHUKU NOCMENEHHO GbIMUDPAIOM, A HOB0€ NOKOJEHUE yceau-
éaem ucmuHy cpazy». (M.Ilnanx.)

CymiecTByeT 1Ba acnekTa IO3HAaHUSA MHpA, MPAKTUUYECKUI U
TeopeTndeckuil. M ecian 3eMHas Hayka B IPAKTHYECKOM aCIEKTE,
Onarozjapsi cTapaHUsIM HWHXEHEPOB MPAKTUKOB, JOCTHIJIA HEKOTO-
PBIX YCIIEXOB - CPEICTBA CBS3U, KOMIIBIOTEPHBIE TEXHOJIOIMH, KOC-
MOC, TO B TEOPETUYECKOM ILJIaHE, 10 MIJIOCTH OYEHb OOJIBIINX yué-
HBIX, OHA JIO CUX IOp TOIMYEeTCs Ha pyOexkax 17 Beka.

MHorue TexHoloruyecKue npuémsal, pazpadboTaHHbIE KPOIIOT-
JIMBBIM TPYZOM MH>KEHEPOB, TPAKTUYECKH OCBOEHBI METOJIOM ThIKA,
0e3 MOHMMaHUsI MEXaHU3MOB JICHCTBHSI OU€Hb MHOTUX IIPOIIECCOB U
SIBIICHUI MPHUPOJIBI, OOBSICHEHUS] KOTOPHIX B paMKaxX COBPEMEHHOMN
Hay4HOU INapaJurMsl, IPaKTUYECKU HEBO3MOXHBL M 1mosromy Bce
3TU OOBSICHEHUS a0CONIOTHO HE COOTBETCTBYIOT PEAIbHOCTU H
NPECTaBISIOT co00M aHTacTHUECKUE 00pa3Ibl HAYYHOTO HEBEXKe-
CTBa U CJIOBOOJTYIHA.

Jaxe mipu OerioM 3HAKOMCTBE ¢ Teopueil bonbmoro B3peiBa
n CranmapTHO# Mojzensio MUpo31aHus, TOJIBKO COBEPIIICHHO 0e3-
rPaMOTHBIN MOKET HE 3aMevaTh, YTO OHU MPOTUBOpeUaT pyHAaMeH-
TaJbHOMY MPUHIIUIY SBOJIOLMA MaTE€pPUH — BTOPOMY Hayaly Tep-
MOJMHAMUKH.

Mopnens atroma Pesepdopmna-bopa, nexamas B ocHoBe CtaH-
JApTHOM MOJENH, MO CYTH, MPEACTaBIAECT COOO0M 3IeMEeHTapHBIH
BEUHBII JIBUTaTesb, KOTopble naxe Ilapmxkckas akagemus HayK He
paccMaTpuBaeT ¢ mo3anpouuioro Beka. [1o cBoeit riyrnoctu ona Mo-
JKET KOHKYPUPOBATHh TOJBKO C MOJIEIBIO IIOCKOM 3€MJIH, MOKOS-
niercs Ha TpEX KUTax.

VYuéHble - TEOPETUKU BCE HUKAK HE MOT'YT ITOHATH, YTO JIIOOBIE
TEOpUH, OCHOBAHHBIE HA MJI€€ BEYHOI'O JIBHIKEHUS - MOJIEKYJIIPHO-
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KUHETUYecKass WIA TEOpHUs CTPYH, NPUHIMUIHAILHO HECOCTOs-
TEJbHBI M0 TOW MPOCTON MPUYHHE, YTO JBUKEHHE — 3TO BCETO JINIIb
CJIEJICTBUE, a HE IPUYNHA CYIIECTBOBAHUS MaTEPUU.

OHU HE MOHUMAIOT, YTO aTOMBI HE MOTYT UMETh SA€P, COCTO-
SIIIAX U3 OJHOUMEHHO 3apsOUKCHHBIX YaCTHUIl, TaK KaK OHU HEU3-
OCKHO pa3JeTsTCs B pa3HbIe CTOPOHBI M3-32 CHJI OTTamKuBaHus. 1
Jla’ke eci Obl 3TO BAPYT CTAJIO0 BO3MOXHBIM, 3JIEKTPOHBI BCE PABHO
HE MOTJIM ObI BEYHO BOKPYT HUX BpallaThcs, TaK Kak HEM30€XKHO Obl
Ha HUX yMaju, U3-3a MOCTOSIHHOTO JEUCTBUS CHJI JIEKTPUUECKOTO
MPUTSDKEHUSL.

Tak ke u3-3a Bpalaromuxcsi BOKPYT sipa aToMa opOuTaneH,
KOTOpBIE U3-3a CHJI OTTAJIKUBAHUSI HEN30€KHO PA3JIETATCS B pa3HbIe
CTOPOHBI, HEBO3MOKHO CYIIIECTBOBAaHHE B IPUPOAE TBEPIBIX TEI.

A, Tak Ha3bIBaemasi, Teopus boibinoro B3peIBa, Kak yboroe
nonobue croxxera 6ubmneiickoit kHUTHU beITHS 0 00KECTBEHHOM TBO-
PEHMM MaTEpUU U3 HUYETO, BOOOIIE TPEACTABISAET COOOH sipuailiumit
oOpaser NceBIOHAyYHOro Mpakobecus U mapnarancTsa. [lo cyru,
3TO pyKa PEJIUTUU B HAYKe. ..

Jst TOTO, 9TO OBl YHUUTOXXHUTH JTIO0YIO TEOPUIO, TPETCHIYIO-
HIYI0 Ha HAyYHOCTh, JOCTaTOYHO HAWTH B HEW OJJHO-€AMHCTBEHHOE
MIPOTUBOPEYHE, & B COBPEMEHHON HAyYHOU MapagurMe UX CTOJIbKO,
YTO OHU YK€ JaBHO MIPEBPATHIIH €€ B TICEBAOHAYKY, OCHOBAaHHYIO Ha
MaTEeMaTHYECKUX MOJTACOBKAX U MOJArOHKaX.

Opnnako, oueBUAHBIE (DAKTHI, JSKAIIIE HA TOBEPXHOCTU U HE
3aMeuyaeMble YIEHBIMU MYKaMH, MMO3BOJISIFOT omucaTth Mupo3aanue
MIPOCTOM W U3SIIIIHON TEOpUEH, N30aBICHHON OT JIFOOBIX TPOTHUBOPE-
4ymii 1 6€CCMBICIEHHOTO HarPOMOXKACHUIM MaTEMaTHUECKUX YpaBHE-
HUU.

[Ipupona oka3pIBaeTCs HACTOJIBKO MPOCTOM M MO3HABAEMOM,
YTO BIIOJHE JOCTYITHA JJIsl IOHUMAHWs BOCBMHUKIIACCHUKY, TaXe HE
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OYCHb 00pEeMEHEHHOMY IATEPKAMHU 1O (PU3UKE, TaK KaK Bce €€ MHO-
roodpasue MOKOUTCS Ha JIBYX 3JEKTPHUUECKHX 3apsAaax U ABYX dJie-
MEHTapHBIX B3aUMOJACHCTBUSX - HPUMANCEHUU U OMMATKUGAHUU.

MMeHHO Ha 3THX MOCTYyJIaTax M BBICTPOEHA Mpejsiaraemas
HIDKE TeOpHs rpaBuTaluu. B €€ 0CHOBY JIETII0 BTOPOE HAYAIIO Tep-
MOJMHAMUKH U 3JIEMEHTapHas JIOTMKa ¢ MUHUMAaJIbHO HEOOXOIH-
MBIM HCIIOJIb30BAHUEM MAaTEMaTHYECKOIO alapara KIaCCHYECKOU
bu3uKH.

2. OCHOBHO# 32aKO0H NPUPOIbI

Ctporo roBopsi, HUKaKMX 3aKOHOB B NpPUPOJE HE CyIIe-
CTBYET, IIOTOMY YTO 3aKOH - 3TO IIPOCTO JJOTOBOP O MPaBHJIax B3aH-
MOZCUCTBHS MEXIYy KaKUMHU-THOO CyOBEKTaMH, B KOTOPOM OTrOBa-
PHMBAIOTCS CAaHKIIMY 33 X HApyIICHHUE, a TaK ’Ke MEXaHNU3M HX BBISB-
nenus. Ho Tak kak B mpupoze Bce B3aUMOJAEHCTBUS 00YCIIOBICHBI
UCKJTIOUUTENIFHO CBOMCTBAMHU CaMUX B3aUMOJICHCTBYIOIIUX MaTEPH-
QIBHBIX 00BEKTOB, TO HU B KAKMX 3aKOHAX OHA HE HYX/IAeTCs.

[TpocTo HEKOTOpBIE XapaKTEPHbIE OCOOCHHOCTH B3aUMO/IEHi-
CTBHH, J1I01U 17151 ce0st GOpMyTUPYIOT B BUJIE 3aKOHOB. A, CIIe10Ba-
TENIBHO, BCE OTKPBITHIC YUEHBIMU 3aKOHBI, SBISIFOTCS BCETO JIMIIb
KOHCTATAIMsIMU KaKuX-JIM00 (haKTOB, KOTOPHIE TOJIBKO OMHUCHIBAIOT
KaK IMPOUCXOJAT KaKHUe-TO SIBICHHUS, HO HUYETO HE TOBOPST O TOM,
II0YEeMY OHU IPOUCXOJIAT TaK, a HE MHAYE.

B cmry Toro, uro maro0ble B3aMMOAEHCTBHS MaTE€pHAIbHBIX
00BEKTOB OIHO3HAYHO OMPEIEIIAIOTCS X CBOMCTBAMH, TO HUKAKHE
HapyILICHUs, HEONPeAeNEHHOCTH, HeOObIYHbIe A (PEKThHI WK Tapa-
JIOKCBI B IIPUPOJIE CYIIECTBOBATH HE MOTYT.

Korna HeonpenenéHHOCTh BBOAUTCS B IPUHLIUI, HAYKA YMH-
paeT M mpeBpamaeTcs B OaHAIBHYIO PEIUTHIO, OT KOTOPOH OIUH
JWIIb [Iar A0 MPHHIUIA HETI03HABAEMOCTH, MO3BOJISIONIEM HECTH
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m00yto uynib. OrpaHU4eHHOCTh OMUCAHUS PEaIbHOCTH MaTeMaTH-
YyecKuMU (opMysiaMH MpUBeJa K TOMY, YUEHbIE-TEOPETUKH HACOUU-
HSUTM TaKO€ KOJMYECTBO OECCMBICICHHBIX TEPMHHOB M HaW300pe-
TaJu TaKyl MacCy HECYIIECTBYIOIIMX B MPUPOAE CYLHIHOCTEH, YTO
caMH yXe He MOTYT B HUX Pa300parbcs.

DTO pa3inyHble MOCTOSIHHBIE, TAKUE KaK I'PaBUTALIMOHHAS, T10-
crosinHas [lnanka, nocrossHHas bosbiiMaHa u ewé nenas Kyda pas-
JUYHBIX KOHCTAHT, 0€3 KOTOPHIX, IO MHEHHIO TEOPETUKOB, HE MOTJIa
OBl cylecTBOBaTh BeeseHHass. OHAKO Bce ATH MOCTOSHHBIE OKa3bl-
BAIOTCSl TAKUMHU HENOCTOSHHBIMH, YTO HYXKIAIOTCS B IMOCTOSHHBIX
YTOUHEHHUSIX. | paBUTALIMOHHYIO NOCTOSIHHYIO, HAIIPUMED, YTOUHSIIN
yxe 11 pa3. 1 31o em€ He npexaei.

N3-3a 0OBIBATENBCKOTO MPEICTABICHUS O MEXaHM3MaX MpHU-
POIHBIX SIBJICHHIA, COBPEMEHHBIE TEOPETUKH OOBSCHSIOT HX, KaK
MpaBUJIO, 33JI0M Harepéna, NepeBopaynBas BCE ¢ HOT HA TOJOBY U
nyTasi IPUYUHBI CO CIEICTBUSIMHU.

Benps naxe 3a HampaBlIeHHE AJIEKTPUYECKOTO TOKA B (hH3HKE
JI0 CHX MOp NPUHHUMAETCS IBM)KEHHE HE OTPULIATEIbHBIX, KOTOPHIE
npeobIiaatoT, a HOJOKUTENbHBIX 3apsiioB. To ecTh MPOTUBOMOJIOXK-
HOE€ peajbHOMY, YTO NMPUBOJAUT K aOCypAy U MyTaHUIE MpH 00bsc-
HEHUU.

A y0Oorue npeacTaBIeHus O MPUPOE TPABUTAIIUH, TO3BOJIAIN
TEOPETHUKAM COCTPAIATH TAKYIO HEJIEMYIO0 U Oe3rpaMOTHYIO TEOPHIO
o0pa3oBaHus 3BE3] U TUIAHET, YTO OHA 3aTMEBAET CBOEH TIIYMOCTHIO
pacckasbl 3HaMEHUTOro OapoHa MIOHXTay3eHa O BEITACKUBAHUU Ca-
MOro ce0sl 3a BOJIOCHI U3 00JI0TA.

Ho campimMu npemMyunmu 3a0yKIEHUSIMH B COBPEMEHHOMU
busnKe ABIAIOTCS MOHITHUS MHEPLMOHHOW WM MHEPTHOM Macchl U
3aKOHA COXPAaHEHHUsI SHEPTUU, KOTOPBIM O CUX MOpP CTUMYJIUPYET
HEYTOMHUMYIO JICSITeTLHOCTh OTPOMHOM apMUU U300peTaTenell Bed-
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HbIX nBUTatenel. [locnennue cTo jieT ToucTuHe "yMONOMpPAUYUTENb-
HOTO" B3JIETa HAYYHON MBICITH, XapaKTEPU3YIOTCS TPEHEOpeKEHNEM
Y4EHBIMU-TEOPETUKAMHA OCHOBOIIOJIATaOIIMM [PUHLIUAIIOM Hay4d-
HOTO TTO3HAHUS - TaK Ha3bIBaeMoil OpuTBOit OKKama.

N Bce 310 npuBeNo K TOMy, 4YTO HayKa C TOJIOBOM yTOHYIJA B
Mycope 0€CCMBICIIEHHBIX TEPMUHOB M IOHATHH, YTO YK€ HE B COCTO-
SITHUH OOBSICHUTH JTaXKe TaKUX, B O0IIEM-TO MPOCTEHIINX BEIIeH, KaK
TPEHUE U MAarHUTHOE TOJIE.

3. Crtpoenme aToma, rpaBUTALUSA
U TEMHAs MaTepus

Jliist Toro, 4TOOBI CO37aTh YTO-TO MPETCHAYIOIIEEe HA CTPOWi-
HYIO U JJOTUYECKH HEMPOTUBOPEUUBYIO TEOPHIO, B MIEPBYIO OUEPEIb
HEOOXOIMMO OJTHO3HAYHO OMPEACITUTH OCHOBHBIC TTOHSITHS.

Benp TepMuHBI M ompenereHUss NpPUIyMaHHbIE YYEHBIMU
HACTOJIbKO TYMaHHBI U MHOTOCMBICJIEHHBI, YTO CIOXKHUTh U3 HUX 00-
Jee WIM MEHee NPUEMIIEMYI0 KapTHHY NPHUPOABI IPOCTO HEBO3-
MOKHO.

[Ipexnae Bcero Hy»KHO ONpPEACIUTh OCHOBHOE MOHSATHUE — 3TO
noHsitue mamepuu. CymecTByeT O4eHb MHOTO OINPEACIICHUI MaTe-
puH, COUMHEHHBIX PrtocopamMu U yIEHBIMHU, HO MBI, PyKOBOJICTBY-
sicb OpuTBOi OKKama, BO3bMEM caMoe KOPOTKOE.

Mamepus — 3mo mo, umo cywiecmeyem ¢ npupooe.

JIroObIe MaTepuanbHBIC TPEIMETH MOYKHO, TIO KpaiiHel Mepe,
nourynats. Huuero HematepuaibHOro B npupoje Het. s Havana
3TOro OyneT BIOJIHE JOCTaTOYHO, HO B AaJIbHEHIIIEM 3TO OIpe/ere-
HUE MOXKHO OyZleT yTOUHHTh. MaTepus UMeeT YaCTUYHOE CTPOCHUE
U MOXET IpOoOUThCs OeckoHeuHo. U ciienoBarenbHO €€ CBOWCTBA Ha
JT1000M YPOBHE CTPOCHHUS COBEPIICHHO OJIMHAKOBEI.
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Crenyronum 1maromM AaJuM ONPEIeTICHUE TaKUM TOHSATHSM,
KaK 4acTHIla, aTOM U BEIECTBO.

Dnemenmapnan wacmuya — 3mMo HyCmomesioe Mamepuaib-
Hoe obOpazosanue, cocmosauiee U3 CyOINEMEHMAPHBIX UACMUY,
umerouiee 6 OnpedesEHHBIX YCa06Uuax HeusmeHHvle ceolicmea. Ya-
CHUUbL MOZYH 00bEOUHAMBCA 8 ANOMBL.

Amom — Imo nycmomenoe mamepuanvHoe o0pazoeanue,
cocmosauiee u3 INEMEHMAPHBIX YACMUY, MAK dce umerwuiee 6
ONPeOeIEHHBIX YCN0BUAX HEUIMEHHDbLE C8oliICEa. Amombl Mozym
00beOUHAMBCA 8 MOJIEKYTIbL

Bewecmeo — ymo mamepuanvHnoe oopazoeanue, cocmosuiee
U3 00UHAKOBBIX AMOMOE UJIU MOJIEKY]l, MAK Mce 6 ONPeOe1EHHbIX
YC08UAX, UMeEIOUiee HeUIMEHHbIE CEOLICHEA.

Crpoenue  BelecTBa

Hamiel o0JacTH  BCEJICHHOM
MOKa3aHOo Ha pucyHke (puc.l)
CaMm aToM IOKa3aH CcepbIM
LIBETOM, 3JIEKTPOHBI — OEIIbIM,
a MPOTOHBI - YEPHBIM.

ATOMBI TBEPABIX TEN U
KUJIKOCTEH  pacnoyiararoTcs

PrcA BIUIOTHYIO JApPYyr K JApyry, a
3JIEKTPOHBI U IIPOTOHBI, B IIPO-

IEMTHOHBE

MEXYTKaX MEXIY HUMHU. ATOMBI Ta30B H3-3a MPEOOIATAIOIINX CHUIT
OTTAJIKWUBAHUSA, PACIIONATal0TCA HA HEKOTOPBIX PACCTOAHUIX APYT OT
Apyra.

IIpumeuanue! Mooenv amoma Pezepghopoa-bopa, na komopoit
nocmpoena Cmanoapmuas mooenv Mupo3oanus, npeocmasiaiouias
co0oil ananoz 6eunoz0 oeuzames, NPOMUEOPEUAULE20 OCHOBHOMY 3d-
KOHY RpUPOObL - 6MOPOMY HAUATY MEPMOOUHAMUKHU, 30eCh He pAccCMant-
pusaemcs.
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Crieyronium MyHKTOM OIIPEAEIIIEM IOHITHS C8OICHE Mame-
puu. JI1oOble MaTepuanbHble 00BEKTHI BCET/Ia MOKHO OXapaKTepH-
30BaTh KakKMMH-TO CBOMCTBaMH. BO3bMEM sl mpumepa CTEKJIO.
CTtexJ0, KaKk U3BECTHO, 00J1a1aeT CIIOCOOHOCTHIO MPOMYCKATh CBET
U 3Ty €ro CIoCOOHOCTh MJIM CBOMCTBO, MBI Ha3bIBA€M IMPO3PAuHO-
CTBIO.

Ho cymecTtByer 11 npo3padHOoCTh B IPUPOJIE, KAK MaTeprallb-
Has cymHocTh? Her, koHeuHno. OHa cyliecTByeT He Kak (pu3ndeckas
CYIIHOCTh, @ TOJIbKO KaK XapaKTEpHUCTUKA JIOBOJHHO OOJBIIOTO
KJIacca BEILECTB, ITPOMYCKAIOIINX CBET. A pa3 OHA CYHIECTBYET, Kak
HEKas XapaKTEepPUCTHUKAa WJIM CBOMCTBO, TO MOLIYNaTh €€ HEBO3-
MO>XHO. MOKHO moIynaTe camo CTEKJIO WM alMa3 WIH Ja)e BO1Y,
a BOT IIPO3PayHOCTh HUKAK HE MOLIYNaellhb.

Hayxa yxe naBHO monaia B 3Ty JIOTHUECKYIO JIOBYLIKY U 110
CHX TIOp HEe MOXKeT U3 He€ BbIOparhesi. M Ha 3TOH moYBe yke BbI-
pOCIH Lieble TICEBAOHAYYHbIE HAIIPABJICHUS, TAKME KaK KBAaHTOBAs
¢u3uKa, KOCMOJIOTHS U TEOPUS OTHOCUTEIBHOCTH.

Kak mbI yxe onpenenusiv Bellie, Ipo3pavyHOCTh — 3TO CBOM-
CcTBO cTekya. M ecrecTBeHHO, 4TO JH000€ CBOMCTBO MOXKET CYIIIE-
CTBOBaTh TOJBKO C TEM OOBEKTOM, KOTOPOE OHO XapaKTepU3yeT.
CnenoBarenbHO, cgolicmeo He sBiseTcs (U3MUECKON CYIIHOCTBIO,
a 9TO MPOCTO HEeKasi XapaKTEPUCTHKA MAaTEPUAILHOTO O0OBEKTA.

W3-3a HEMOHMMAaHUs TOTO (paKTa, 4YTO CBOMCTBO HE SBISETCA
CaMOCTOSITENIbHOW (PU3MUYECKON CYLTHOCTBIO, B HAyKe CIOXKHIIOCH
COBEpULIECHHO HM3BpAIIEHHOE MPEACTABICHUE O TOHATUU IHEPUsl.
DHEprusi — 3TO CBOMCTBO MAaTEpUAILHOTO Tella COBEpIIATh padoTy.
DTO caMoe MPOCTOE U KPaTKOE ONPEAEIEHUE IHEPTUH, KOTOpask Tak
e, KaK U MPO3pavyHOCTh, SIBISETCS XapaKTEPUCTUKON MaTepuaib-
HOTO TEJIa U MOXKET CYHIECTBOBATH TOJIBKO BMECTE C HUM.

To ecTp HEpPrUs, Tak *e Kak U IpO3payHOCTb, UMEET MaTe-
pHaTBHBIA HOCUTENb, 0€3 KOTOPOro OHA CYIIECTBOBATH HE MOXKET.



Anexcandp BECEAOB

OpnHako CHEeKyJSIUN Ha TEMY SHEPruu, 00YyCIOBJIEHHBIE MTOT0JIOB-
HOHM JIOTWYECKOW Oe3rpaMOTHOCTBHIO HAYyYHOTO COoo0OIIecTBa, OyK-
BaJIbHO 3aMOJIOHUIIN HAYKY.

[lonobHo »sKCcTpaceHcaM U IIapjiaTaHaMm, Yy4Y€HbIE HECYT
HECYCBETHYIO YyIllb O KAKUX-TO KOJOCCAJIbHBIX HEPrusix, JIbO-
HIMXCS U3 KOCMOCA Ha 3€MIII0, YTO XOTh BCEX CBATHIX BBIHOCH. Oni-
HAKO JOCTaTOYHO 3aMEHHUTh TEPMHH "ISHEprus’ Ha OOBIYHOE CIIOBO
"cocOOHOCTB" MIJIM CBOMCTBO COBEpILIATh PaboOTy, Kak "Iyph Kak-
JIOT'0 CTAaHOBUTLCS OYEBUIHON "

Hamo obmanate mouctune HeoOy31aHHON (haHTA3UEH, YTOOBI
MPEJICTaBUTh ce0e MOTOKH KAaKUX-TO IHEPreTHUECKUX CIIOCOOHO-
CTEM, U3JIYHAIOIIMNXCS Ha 3eMJTIO U3 KOcMoca. EMMHCTBEHHBIN MTOTOK
SHEPrUM MOCTYNAIOUINI Ha 3eMJII0 — 3TO IOTOK COJIHEYHOTO M3ITY-
yeHus. Ho Tak Kak 3Heprus — 3To BCEro JUlIb CBOMCTBO MaTepuH,
TO CJIEI0OBATEIbHO, COJTHEYHBIIN CBET — 3TO U €CTh IIOTOK MaTepHallb-
HBIX YaCTHUII, CIIOCOOHBIX COBEpLIATH PA0OTY.

W 3TOT, 1€MCTBUTENBHO KOJOCCAJILHBIM MOTOK YaCTHUI[ COJI-
HEYHOT'0 U3ITy4eHUs], cCOBepIlas paboTy, MUIMOHBI JIET MOANEPKU-
BaeT Ha 3eMJie ONTUMAJIbHYIO TEMIEPATypy, HE JaBas €l MpeBpa-
TUTCS B JIEASHYIO TIbIOY. 1 TOTBKO HUYTOXHYIO YacTh 3TOTO U3IY-
YEHUS Mbl UCIIOJIb3YeM ISl MOTYYEeHHSI SJIEKTPHUUECKOro TOKa C T0-
MOIIBIO0 COJTHEUHBIX OaTapei.

Ha stom Oynem cuuTath, YTO C SHEPrUei MbI IoKa pa3zo0Opa-
JUCh, a TeNEPh MOMpodyeM pa3odparbes ¢ padboToit. UTo ke 310 Ta-
Koe, pabora?

Ecnu MBI ypoHUM TUPIO HAa KYCOK IJIACTHIJIMHA, OHA PACILIIO-
Ut ero B Jenémky. To ectb n3mMenuTces popmMa Kycka IiIacTHINHA.
B cosepmiennu pa®oThl Bcerja y4acTBYIOT, KAk MUHUMYM JiBa Ma-
TEepPUATIbHBIX TeJa, 4YTO MPUBOIUT K U3MEHEHHUIO COCTOSTHUS WIIH OJ1-
HOTO U3 3THX Tel, uian oboux. [loaTomy pabora — 310 BCeraa usme-
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HEHUE COCTOSHUS HJIM OTHOCUTEILHOTO MOJIOKEHUS TeJl, y4aCTBYIO-
HIMX BO B3auMojieicTBuU. Ho, 0OBIYHO TOBOPSAT, UTO SHEPTHS TUPU
npou3Besia paboTy 1Mo U3MEHEHHIO (DOPMBI KyCKa TUTACTHIIMHA.

W »sTta Becbma pacnpocTpaHEHHas OIIMOKa UMEET MOCTOSH-
HYIO TIPOIUCKY MPAKTUYECKH BO BceX yueOHHMKax. Ho, Kak MBI yxe
ONPENIETUIN BbIIIE, SHEPTU HEMaTepHallbHa U CJIECJ0BATEIIbHO HU-
Kakoil paOoThl MPOM3BOIUTH HE MOKeT. PaboTy mpousBoAUT He
SHEPTruUsl, a TUps, NaJaromIas MoJ AeUCTBUEM Pa3HOCTHU I'PaBUTAIU-
OHHBIX MMOTEHIIUAJIOB.

U korpma BaM roBopsiT, UTO YEJIOBEK HUCIOIB3YET, HAIPUMED,
SHEPTHUIO BOJIH JJIsl IPOU3BOJICTBA JIEKTPUUECTBA, TO MO CYTH, 3TO
TOK€ OOBIKHOBEHHOE BpaHbe. YelnoBeK HCIOIb3yeT SHEPTUIO BOJBI,
a He BOJIH.

A BOITHA HE MOXET 00JIaJ]aTh SHEPTUEH U HE MOXKET COBEp-
math paboTy, MOTOMY YTO 3TO MPOCTO MEXAHU3M, TO3BOJISIONIUI
ATY SHEPTUIO UCTOIb30BaTh. JApyeumu croeamu 60aHa — 3mo mexa-
HU3M @3aumoodelicmeus. ITO JETKO MOHATh HA MPOCTOM MPUMEPE.
Korpma mbl Be3éM caHKM 3a BEPEBOUKY, TO BEPEBOUKA HE SABISETCA
CBOMCTBOM CaHOK WJIM Y€JIOBEKa, OHA SIBJISIETCSI MEXaHU3MOM B3au-
MOJIEHCTBUS MEXKIY HUMH. My mpocTo mocpegHuKOM Mexay caH-
KaM{ U YEJIOBEKOM.

Bor Ttenepp, Korga Mbl TPOSICHIIIM HEKOTOpPHIE OCHOBHBIE
TEPMHHBI, MOXXHO TEPEXOJUTh HETMOCPEICTBEHHO K pa3paboTke
Hauen Teopuu. IlepBbIM U OCHOBHBIM IIOCTYJIATOM HalllEd TEOPHH,
OyJeT MOJIOKESHHE, YTO B IPUPO/IE CYIIECTBYET TOJIBKO Mamepus.

To ecTh Bce TO, UTO MOKHO moinynars. B mpupoje Bce co-
CTOUT U3 MaTepuH, a ClIeJOBaTeIbHO, IPUPOJIa — 3TO U €CTh MaTe-
pusi, IOATOMY HHUYEro HEeMaTepHUaJIbHOTO, BPOJE KaKHUX-TO BHUPTY-
AIBHBIX YaCTHUIl WJIM MU(PUIECKUX "ABIPOK", B MPUPOJIC HET U OBITH
HE MOJXKET.
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B Heli Takke HE MOXKET OBITh HUYETO OTPUIIATEIHLHOTO HIIH
MHHUMOTO. OTpHUIlaTebHbIE BEIWYMHBI MPUYyMadd TOPTOBIBI IS
0003HaYeHHS 0JITa, a IPUPOAA HU Y KOr0 HUYEro HE 3aHUMasa
HUKOMY HMYEro He nokHa. KpoMe sHepruu, OJJHUM U3 OCHOBHBIX
(dbyHIaMEHTAIBHBIX CBOWCTB, MPHUCYIIUX MATEPUH, SIBISETCS 3J1€K-
mpuuecKkuil 3apad. DKCIEPUMEHTAIBHO JaBHBIM-JaBHO YCTaHOB-
JICHO W 3TO JIETKO MPOBEPUTH 0€3 KaKOW-IMOO CIOXKHOW armapa-
TYpBI, UTO JCKTPHUSCKUN 3apsia ObIBaeT JABYX MPOTHBOMOJIOKHBIX
THUMOB WJIM, KaK TOBOPST YUYEHBIE JBYX 3HAKOB - MOJOKUTEIbHBIA 1
OTPULATETbHBIN.

Mpumeuanune! Imu mepmunvt enocam 6 pusuxky onpeoenén-
HYI0 nymanuyy u ovlio 0bl 20pazoo j1ozuuHee HaA38amsy 3apAosl, HANPU-
Mep, KPACHBIM U CUHUM RO AHATI0ZUU C MAZHUMHBIMU noatocamu. Hnu
euwié mounee memuovim u ceemuavim. Illomomy umo, Kax ckazano éviuie,
ompuyamenbHble eTUYUNHBL — IO AMPUOYM MAMEMAMUKU 1AGOYHU-
K06. A 6 mamemamuxe, ¢ OMAUYUUU OM HPUPOObL, RPU CTI0HCEHUU NOJI0-
HCUMETbHBIX U OMPUUAMETbHBIX 8eTUYUH, noIyuaemca Hyas. Unu, ny-
cmoe mecmo. A 6 npupooe ne Ovlgaem HycCHOMbl, HOIMOMY HPU 00b-
€OUHEHUU 3apa0068 UX noJa He UCYe3aAlom, ad 00beOUHAIOMCA 8 00HO,
cpasumayuonnoe none. To ecmov neiimpanvroe meno odaaoaem 08yma
3apadamu cpaszy. Tonvko éom 00 yuénvix 3mo Kak-mo He 00X00um u no-
8UOUMOMY, UMOOBl He 00UOEenb MAMeMamuKy, OHU HAYUHAIOM COYU-
HAMG. ..

DNEeKTPpUYECKU 3apsiJi MPOSIBISETCS B BUIE IAeKmpuye-
CK020 nonsA. DKCIIEPUMEHTAIBHO TAK K€ YCTAHOBJIEHO U 3TO TOXE
JIETKO IIPOBEPUTH, UTO TEJIA UMEIOIINE OJAUHAKOBBIE DIIEKTPUIECKUE
3apsapl, OTTAIIKUBAIOTCS, @ UMEIOLIHUE Pa3HbIe 3apsabl, IPUTIATHUBA-
10Tcs. To ecTh Tena, B 3aBUCUMOCTH OT TUIIOB MJIM 3HAKOB 3apsiiOB,
B3aMMO/JICUCTBYIOT 110 Pa3HOMY.

[To ananorum ¢ mpo3pavHOCTHIO, KAK CBOMCTBOM MPOMYCKATh
CBET, MbI C MOJHBIM [IPABOM MOKEM OMPENEIUTh 3apa0d, KaKk CBOM-
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CTBO WJIM CIOCOOHOCTh MaTepHwH B3ammojelcTBoBaTh. CremoBa-
TEIbHO HpUmMANCEHUE U OMMAIKUGAHUE — 3TO U ECThb 83auMooeil-
cmeus.

A Tak Kak MaTepHalibHbIe Tejla, UMEIOIIHNE 3apsi/ibl, B3AUMO-
JEHCTBYIOT HA HEKOTOPOM PACCTOSIHUM, CJI€I0BATEIbHO, 3aps]l — 3TO
ceolicmea mamepuu 63aumo0eiiCmeosamsy Ha paccmoanuu. A Bot
CUJIbHBIC OTHU B3aHMO,Z[€I>'ICTBH}I 50)0%0 CHaGBIe, 3aBHUCHUT TOJIBKO OT pac-
CTOAHUA MCIKIAY BSaI/IMOI[GfICTBYIOHIHMI/I O6’beKTaMI/I.

MarepuanbHbie TeNna BCET1a B3aMMOICHCTBYIOT Ha PacCTOs-
HUU, Yepe3 MOCPETHUKA, KOTOPBIM SBJISIETCS noie 3apada. V1 Tak kak
0Jie, 3TO BCETO JIUIIb MOCPEAHUK, TO IPU B3AUMOACHCTBUSIX OHO HE
u3MeHsercs. 1 HemoHsATHO 3TO, O BUAMMOMY, TOJIBKO TEOPETHKAM,
TaK KakK BBaHMOHeﬁCTBHH Ha pa3HbIX PACCTOSHUAX, OHHU CUHHUTAIOT
Pa3sHbIMU BSaHMOHeﬁCTBHHMH. N BcBsasuc 3THUM, HACOUNHAIN UX axK
4eThIpe.

Kornga mbl npubmmkaem Apyr K Ipyry ABa MaTe€pHaIbHBIX
TCJIa, UMCIHOIINUC OJUHAKOBBIC 3apsA/bl, OHU OTTAJIKUBAKOTCA. 910
MPOUCXOIUT MIOTOMY, YTO HOJIAA 0OUHAKOGHIX 3APA008 HenpoHUYa-
eMbl IPyT JUIs Ipyra U Mpu COMMKEHUH OHU YIPYTo JAepopMupy-
I0TCS, YeM U 00yCIaBIUBAIOTCS CUIIbI OTTalKuBaHus. To ecTh Tena
OTTaJIKUBAIOTCSI CBOUMU MOJISIMHU.

Korna mbl npubimkaem Apyr K Apyry MaTepualibHbIE Tena,
HMCIOIIUC MTPOTHUBOIIOJIOXKHBIC 3apAAbl, OHU IPUTATUBAKOTCA. Onath
JKC NPUTATUBAKOTCA HC 3apsAbl, a IOJIA. 910 MMPpOUCXOOUT MOTOMY,
YTO HOJIA PAZHBIX 3APA00E CHIPEMAMCA CAUMbCA OpY2 ¢ Opyzom. Y
B 9TOM CJIy4ae Teja TaK K€ MPUTATUBAIOTCS CBOMMH IMOJISIMHU.

[Ipu 5TOM y HUX TakK k€ MPOSIBISIOTCA CBOMCTBA YIIPYTOCTH,
HO COBEPUIEHHO MPOTUBOIOJIOKHOTO ACHCTBHUS. IJTO CBOMCTBO
VIPYroCTH Kak Obl BBIBEPHYTO Hau3HaHKy. Eciu npyxkuHa npu
6OJ'H>H_I€M PACTAKCHUN COIPOTHUBIIACTCA CHIIBHCC, TO CUJIBI IIPUTA-
KEHUS TIPU YBEIMUEHUH PACCTOSHUS HA00OPOT 0CIIabeBaroT.
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Ecnu nBa Tena ¢ npoTHUBOMOIO0XKHBIMU 3apsiiaMy PUTATHBA-
IOTCS 10 CONPUKOCHOBEHMSI, TO OHU OKa3bIBAIOTCA OKPYKEHHBIMHU
JBYMsI IPOHUKIIUMU APYT B IpYyra U CIUBIIUMUCS BMECTE IIEKTPHU-
YECKUMHU MOJIIMU. B uTore 3To mpuBOAUT K TOMY, UTO 3aps/ibl, KaK
CBOWCTBA MaTepUH 00BEIUHSIOTCS, UX OeliCmeusa B3auMHO KOMITCH-
CUPYIOTCS U CONM3UBIIMECS Tella, B OOIIEM U IIEJIOM, OKa3bIBAIOTCS
INNEKMPUUECKU HEemPAIbHbIMU.

Cnedyem umems 6 6udy, Y4mo KOMHEHCUPYIOMCA MOIbKO
oeiicmeus 3apa006, Camu iice 3apaosl, AGNAIOULUECA HeombeMJle-
MBbIM C8OIICHIBOM MAMEPUU, HUKYOA He UCHe3alom.

Bot 3TH, cnuBmInecs BMecTe, 3JeKTPUUECKUE MOl TPOTUBO-
MOJIO’KHBIX 3aps/IoB U 00pa3yloT 2pasumayuoHnoe noae o0bhenu-

HEHHOT'O MaTepuanbHOro oobvekTa. Y eciau Mbl monpodyem npuoiu-
3UTh JBA TAKUX AJEKTPUICCKU HEHMPAIbHbIX MATCPUATHHBIX TEla
IPYT K OPYTY, TO NMEKTPUIECKHE MOJIsL, 00pa3yroIIne TPaBUTAIIUOH-
HOE T0JIe, OKpYXKarolee X, OyayT CTPEMHUTHCS YK€ B3aUMHO TI0-
MApHO CIUTHCS APYT C IPYTOM, UTO IPUBEAET K MPUTITUBAHUIO ITUX
TEJI IpYr K pyry.

A crnenoBaTenbHO Teja, 00JaJaloUINe 2paAeUmMAayUOHHbIMU
nonamu OyIyT 6cez0a MPUTATUBATELCS APYT K Apyry. IMeHHo u3-3a
CBOMCTB rpaBUTAIIMOHHBIX MOJIEH, CIIUBATHCA IPYT C IPYroM, cOu-
3UBIIHECS aTOMBI OKPYXKEHBI €IMHBIM IPABUTAIIMOHHBIM TI0JIEM, 00-
pasys OAHO LIeJoe.

A T03TOMY YTBEpXKIEHUS YUYEHBIX, UYTO KaXAbIA aToM O-
HOTO TeJa MPUTITUBACTCA K KAXKIOMY aToMy APYTOTro, SIBISIFOTCS
OOBIKHOBEHHBIM 3a0myxaeHueM. [loaToMy mpou3BeneHUEe macc B
dbopmyse "BCEMHUPHOro" TATOTEHHUS IO CBOCH CYTH Tak ke ab-
CypIHO, KaK 1 cama popmyia.

Ilpumeuanue! Ha yposne omoenbHbix amomoe mozym 63a-
UMOOCIICIMBE08ANb MOJIBKO AMOMbBL 24308, 001adalouiue 00abuiou
ompuyamenvHou acummempuen (cm. Huce), 00yc1061eHHOU
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mem, Ymo noJya 00H020 3HAKA HenpoHuyaemol Opy2z ona opyza. U
UMEHHO NOIMOMY OHU CHIPEMAMCA PACUIUPUMBLCA DECKOHEUHO,
umo denaem uoer0 2pasUMAyUOHHO20 KO1aAnca 6e32pamomHuon u
aocyponoii.

A 3mo 3nauum, UmMo HUKAKOU AGHMUZpasumauuu ¢ npu-
PoOe cyuecmeosamsy He MOdCen, NOMOMY Ymo OMMmAanKueamsc
MO2ym moJibKo mena, umeroujue 00UHaAKosbvle 31eKmpuyecKue 3a-
pAdbl. 3a npumepamu 0aneko X00ums He HAOo, 1i00vle mena,
Haxooawueca Ha nianeme, NPUMAUBAIONCA K Hell ¢ Onpedeén-
HOUl CUN0ll, 3a8ucauieli Om paccmoAHus 00 eé n08epPxXHOCMmu.

JIroOBle Tea BO BCEJICHHOM, 36€30bl, NJIAHEM bl, AHOMbL IJle-
MeHmapHwle, cybdriemenmaphusvle Yacmuypl, 00IaTAI0T CBOUMH
COOCTBEHHBIMH TPAaBUTAIMOHHBIMU TOJISIMH, KOTOpPBIE XOTS U
UMEIOT OECKOHEUHBIN pannyc NEeHCTBHs, HO OUYEHb CHIIBHO ociade-
BAIOT C PACCTOSHUEM 1O 00paTHO KyOmdeckoil 3aBucuMoctd. U B
CHITy CBOETO OECKOHEUHOTO pajinyca ACUCTBUS, 3TH MOJIS ABISIOTCS
6e3decyuieil ynpyzoii cpedoil, B KOTOPOU pacIipoCTPaHAIOTCS TPaBU-
TaI[MOHHBIE BOJIHBI.

DTO TOBOPUT O TOM, YTO HUKAKOTO 3(upa, (U3NIeCKOro Ba-
KyyMa, CKa304HOT'0 IIPOCTPAHCTBA-BPEMEHH WJIM KaKOTO-TO TPHUJE-
BATOTO 1IapCTBa B IPUPOJIE HE CYIIECTBYET.

N xak Mbl YCTaHOBUJIM BBIILIE, TPABUTALIMOHHOE TOJIE, KaK
nojie 00pa30BaHHOE SJEKTPUUECKUMH IOJSIMH, TaK K€ 00JamaeT
YIPYTOCTBIO U MIOATOMY JTF000€ TEJ0, IBUTASICh B TPABUTAIIMOHHOM
noje, OyJeT co3aBaTh B HEM YIIPYTYIO BOJIHY CKaTHsl, CKOPOCTh KO-
TOPOIl MOCTOSIHHA, MOTOMY YTO ONpENENseTcs TOJbKO YNPYTUMHU
CBOMCTBAMH JJICKTPHYECKHUX TIOJICH, 00pa3yoIuX 3TO T'paBUTAIH-
oHHOE ToJie. JlimHa 3TON BOJHBI OyJET ONpeAeNsAThCS Pa3HOCTHIO
CKOPOCTEH caMOM YaCTHUIIbI M BO30YKIAEMOM €10 BOJTHBI.

E€ M0KHO onucaTh CIeyIOLUM BbIPaKECHUEM:

;\4=(VB'V‘I)/t,
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rae Vu— CKOpOCTh YaCTHIIbI,

a Vs — CKOpOCTh, CO31aBa€MOi €10 TPaBUTALMOHHON BOJIHBI
(cxopocmb ceema) (puc 14).

Kaxk n3BecTHO, CKOPOCTh BOJIHBI B IPABUTALMOHHOM I10JI€ CO-
crasisieT 300 000 KuIO0METPOB B CEKYHIY. DTO TO, YTO YUEHBIE OLLIU-
0OYHO HA3BIBAIOT CKOPOCTHIO CBETA M KOTOPYIO CUYUTAIOT IMOCTOSH-
HOM. CKOpPOCTh pacpoCTpaHEHUs BOJIHBI B TPAaBUTALIMOHHOM II0JI€,
BEJIMYMHA JIEUCTBUTENILHO MOYTH MOCTOSIHHASA, TaK KakK OMpees-
€TCs TOJIBKO €r0 HanpsKEHHOCTHIO.

A Tak Kak MaTepualibHbIC TeJia B3aUMOJICUCTBYIOT TOJBKO C
MTOMOILBIO MOJIEH, TO CKOPOCTh BOJIHBI - 3TO U €CTh CKOPOCTh B3au-
MOJIEUCTBUSL.

Cama ke yacTuIa Win Jr000i 00BEKT MOXKET JBUTaThCS B TPpa-
BUTALIMOHHOM TI0JI€ C KaKOW YTOJHO CKOPOCThIO, XOTh MUJIJTUOH KH-
JIOMETPOB B CEKYHAY.

JlBurasice B cnenuuieckon cpene, KOTOPYI MPEICTaBIISIEeT
co00i1 TpaBUTAIMOHHOE T10JIe, 00Pa30BAHHOE JICKTPUUESCKUMH TI0-
JSIMU TIPOTUBOTOJIOXKHBIX 3HAKOB, YacTHIIa BO30YKIAeT B HUX CHUH-
XPOHHBIE TPOTUBO(A3HBIE BOIHBI CKATHUSI.

Ho B cuiy Toro, uro mosis o01aiaioT MPOTHBOIMOIOKHBIMU
CBOMCTBAMH, TO €CJIU B KAKOH-TO TOYKE MOJIOKUTEIBHOTO JIEKTPH-
YEeCKOro IMOJIsl y BOJHBI cxkatue (ropd), TO B TOH ke TOUKe OTpHLIa-
TETBHOTO TOJIsA, Oy/IeT pa3pekeHue (BraanHa).

JIpyruMHu CJI0BaMU, BOJHBI B 2PAGUMAYUOHHOM noJie 00ia-
JIAI0T BCEMU MIPU3HAKAMU [TONIEPEUHBIX BOJIH, BOZHUKAIOIIMX Ha Irpa-
HUIIE JIBYX Cpel (AJIEKTPUYECKHX MOJIEH) ¢ MPOTUBOMOJIOKHBIMU
CBOMCTBaMH.

OTO U €CTh T€ CaMbl€ 2PAGUMAUUOHHbIE BOIHbBI, KOTOPBIEC B
¢duzrKe OMMO0YHO HA3BIBAIOTCS 2JIeKMPOMaAHUmMHbIMU. J|a 1 J1o-
Oble ApyTHe BOJHBI — 3BYKOBBIE, BOJTHBI HA TIOBEPXHOCTH BOJBI, TaK
K€ UMEIOT TPaBUTALUOHHYIO IPUPOY.
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Ilpumeuanue! Bakyym, mak sce Kak u ygpup, no npedcmasieHuio
duzuxos, cpeda 00nopoonasn, a 603HUKHOEEHUE NONEPEUHBIX 60JIH 6 00-
HOpOOHOIL cpede Heso3modcHo. Ho ¢ zpasumauuonnom none, oopazo-
6AHHOM 6ILOHCEHHBIMU OPY2 8 OPY2a ITIEKMPUUECKUMU ROTIAMU, ZPAHUUA
MexHCcOy HUMU Cyuwiecmeyem, npaKmuyecKu, 6 Jil0Ooii mouke Imozo
noaus.

J111s1 TOTO, 9TOOBI MPUITH K BBIBOAY 00 3JIEKTPUIECKON IPUPOC
TpaBUTALlMH, JOCTATOYHO DBJIEMEHTAPHOTO CPABHEHUS OCHOBHBIX
dopmyn 3akona KynoHa u 3akona "BcemupHOro" TsroTeHus: Hpio-
ToHA. Tak Kak 3TH 3aKOHBI MPAKTUYECKH OMHUCHIBAIOT OJHO U TO K€
B3aMMO/ICHCTBUE, TO MOJIYYa€TCs, YTO 3TO OJIUH U TOT K€ 3aKOH, "OT-
KPBITBII" HEOAHOKPATHO.

Bonee Toro, 3akoH A°TOT, IIO-

BI/I,Z[I/IMOMy, BBIBCICH YHUCTO I'€COMCECT-
pUYECKH, TaK KaK B 00IEeM BUIEC OH
OIIMCBLIBACT 3aBHCUMOCTL HJI0WLAOU

CEUECHHS JII0OOT0 TEJIECHOTO yria, OoT

pacCTOsTHUS CEKYIIeH TIIOCKOCTH JI0

Puc.2 €r0 BEPIINHBI.

A Tak Kak MaTepHalibHbIE Tella 00JagaroT 00bEMOM, TO yBe-
JUYEHUE ero paguyca B 2 pasza, MIPUBOAUT K YBEIMUEHHUIO 00bEMa
9TOTO TeJIa U COOTBETCTBEHHO, KOJIMYECTBA €T0 BEIIECTBA, B § pas.

A, cTieoBaTeNbHO, U €T0 CUJIBI MPUTSHKEHHS TaK K€ YBEITUYH-
BalOTCA B 8§ pa3 WM MPOMOPIMOHAIBHO KyOy paamyca, a He KBa-
paty, kak ommbouHo cuutanu HetotoH u Kynos.

Pacnpenenenne moTeHUMANOB I'PAaBUTALMOHHOIO TMOJS JIO-
00ro MaTepuabHOTO OOBEKTA — IUIAHETHI WK 3BE3/1bl rpaduIecKu
MIPEACTABICHO PUCYHKOM (pHc.2). 'paBUTAIMOHHBIC CHUJIBI TIPUTSI-
JKEHUSI YBEJIIMYUBAIOTCS TMPOMOPIHOHATIBHO Kpfy PACCTOSHUS OT
LEHTpa MJIaHEThI U IOCTUral0T MaKCHMaJIbHOTO 3HaUEHUs Ha e€ 1o-

BEPXHOCTHU. DTa 3aBUCUMOCTb OIUCBIBAETCS BHIPAKEHHEM:
Fm=kR3, 20¢
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k — ycnosuwiii koaghghuyuenm nponopyuonanrbrocmu,
HeobXx00uMblll OJisl CO2NACOBAHUS PAZIUYUHBIX eOUHUY UBMEPEHUS, OC-
HOBAHHBIX HA NPOU3BOJILHBIX GENUUUHAX.

R — paouyc msacomerowezo mena (36e30vi, niamemot).
COOTBETCTBEHHO, 110 MEpE yAaJeHUs OT MOBEPXHOCTH MaTEpH-
aJBHOIO TEJIA, CUJIA €r0 IPABUTALMOHHOIO MPUTSKEHUST YMEHBIIIA-
€TCs 10 TOMY € 3aKOHY U 3Ta 3aBUCUMOCTb OIHUCBIBAETCS CIICYIO-
LM BBIPAKCHUEM:
F=Fuw/(r-R)?

Ilpumeuanue! Umenno uz-3a Kyouueckoit zasucumocmu Kasen-
ouwi He cmoz odHapycume cunvl npumsadxcenus 150-mu kunozpammo-
6bIX D0JI6AHOK U RPOCHO UCNOIb30841 hopmyny Kynona ons anekmpu-
uecKux 3apa006. H umenno noymomy amepukanyvl ne cmMoziu npeepa-
mumup ceoni '"NEAR' 6 uckyccmeennwlii cnymuuxk acmepouoa 3poc.
Tak sce, kak He npowén mom '"'okyc'' ¢ anonckum 30H00M
"XAABYC'" na acmepouoe Hmoxasa.)

A Tak KaK CHJIbI IPUTSKEHMS], JEHCTBYIONUE B LIEHTPE MaTe-
pHaTBEHOTO 00BEKTA, B3AUMHO MPOTUBOIIOIOKHBI U YPAaBHOBEILICHBI,
TO CHJIa TPAaBUTALIUH, a CJIEIOBATEIbHO U JIaBJICHUE B HEM IPAKTHU-
YyeckH paBHbI Hym10. [loaTomy mobast yacTua, oka3aBIlascs B ca-
MOM IIEHTpe 00beKTa Oy/IeT HaxXOJUTCS B HEBECOMOCTH M IPU He-
3HAYUTEIBHOM CMEILEHUH €€ B KaKylo-I1100 CTOPOHY, paBHOBECHE
CHJI HApYILUTCSI M YaCTHULIA IEPEMECTUTCS B Ty CTOPOHY, II€ TOBEPX-
HOCTBb OJIMIKe.

Yro B uTOre NpUBEAET K TOMY, YTO B LIEHTPE MAaTEPUAIILHOTO
Tena o0paszyercs mycrota. Bot mosromy sito0sie KOCMHYECKHE 00b-
€KTbl, aTOMBI U DJIEMEHTAPHBIE YACTULIBI, 3TO HyCHIOmenvie 00pa3o-
6anus.

OTa IyCTOTENOCTh, Kak '"TpaBUTAllMOHHAs CKopiymna"
npuaeT aroMaM M YacTHULaM, a TaK K€ 3Be3JaM M IUIaHeTaM
BBICOKYIO MPOYHOCTh M CTa0MJIBHOCTb. 3€MJIs, HalpuMmep — 3TO
MYCTOTENBIN Iap € TOJUIUHON CKOPIYIBI IPUMEPHO, OKOJIO 2 THICSY
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KHJIOMETPOB, C BHYTPEHHEW arMocepoll MpPUMEPHO TaKOW ke
TOJIIIUHBI ¥ BAKYyMOM B CaMOM IIeHTpe (puc.25).

['paBuTanimoHHOE MOJIE, OOPa30BaHHOE OJMHAKOBBIMU JJIEK-
TPUYECKUMHU TIOJISIMU Pa3HbIX 3HAKOB, TEOPETUUECKU, YEeHMPATbHO
CUMMEmMPUYHO W €TO BEIMYMHA 3aBUCHUT TOJILKO OT (DU3HUECKUX
pa3MepoB 3TOTO MaTEPUAIBHOTO TENA.

Jlyist TOro 4TOOBI IBUTATHCS JajbIlle HAM HEOOXOAUMO Ha He-
KOTOpOE BpeMsi BEPHYThCS K CTpOoeHHIO aroma. Kak ObUIO ckazaHo
BbIILIE TJTaHETapHas MoAelb Pezepdopaa u kBanToBas Mmoielnb bopa,
M0 CYTH MpEeICTaBisomre co00i 3lieMeHTapHble BEYHbIE JIBHUIa-
TEJH, U1 Hallel TeOpUr COBEPIICHHO HETPUEMIIEMBI.

A BOT aroMsl 1o Mozxenu TomMcoHa, HanOoOJIee MOJHO OTBE-
YaloT PealbHOCTH, TaK KaK OHHM COCTOSIT U3 OJUHAKOBOI'O KOJIMYe-
CTBa DJIEMEHTAPHBIX YACTHUIl C MPOTUBOMOJIOKHBIM 3apsiioM, Clie-
MEHTUPOBAHHBIX MOITHBIMU CHUJIAMU B3aMMHOTO TIPUTSKEHUSI.

OpHako atoM caM mo cebe He MOXKET OBITh 3JIEKTPUUECKU
HEUTpaIbHBIM, JaXK€ €CIIU U COCTOUT U3 OJIMHAKOBOTO KOJIMYECTBA
3JIEMEHTAPHBIX YACTHI] C TPOTHUBOMOIOKHBIM 3apPSIOM.

OOBbsicHsSIETCA 3TO TEM, YTO HEBO3MOXKHO IUJIOTHO YJIOKHUTh
chepuyeckue dJIEMEHTapHbIE YacTUIBI B cdepudeckuii oOobeMm
atoma. [Toaromy anekTpuyeckue mossi, o0pas3yromniue rpaBUTauOH-
HOE TIOJIE aTOMa, Bceraa OyayT UMETh Pa3HyI0 BEJIHMYMHY U PAUYC
JEUCTBUS.

U 5Ty pa3Hully BEIUYHMH 3IEKTPUUECKUX IOJEN, Mbl HA30BEM
acummempueil 2pagumayuorno2o noas. Y1 eciu y atoma noie mo-
JIO)KUTENBHOTO 3apsAa UMeeT OOJbIIYI0 BEIUYUHY, TO dCUMMENt-
pusa Oynetr nonoxcumenwvuou. Y ompuyamensnoil, ecnm Hao00-
pot. /pyzumu cnosamu, acummempus pasumayuoHHO20 NOAA
amoma, IMo €20 GHYMpPeHHU U30blMOUHbLIL ITEeKMPUYECKUIL 3a-
PA0, 00yc061eHHBLIL CheputecKoll MempuKoil 6celeHHOU.
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Kpome Toro, aToMbl CBOMMHU TPaBUTAITMOHHBIMH TIOJISIMH MO-
T'yT 3aXBaThIBAaTh Pa3IMYHbIC CBOOOIHBIC DJIEMEHTapHBIC U Cy0dJIe-
MEHTapHBIC YACTHUIIBI U JaK€ aTOMBI M MOJIEKYJIbI U YACPKUBATh MX
Ha CBOEH MOBEPXHOCTH, TaK XKe

PONLTa  rpasuraumonnan
A g won KaK IUIAHCTBI YACPKHUBAIOT Ha

CBOCH IOBEPXHOCTH pa3JIMYHbIE
Boras "™ | TIpeaMeThl U aTMocdepy (puc.3).

doTon W xonu4ecTBOM IPUTAHY-
e - _ TBIX YacCTHIl OIpeleNsieTcsa azpe-
MP3gATAUHOHHIEA
somaa | 2AMHOE COCHMOAHUE 6eu4ecmea u
B

€20 63auMo0eiiCmeus ¢ Opyumu.
MO0 EHH bR
gpron Merajuiel, HUMEIONINE HeE-

OOJIBLITYI0 ACHMMETPHUIO T'paBUTA-
IIMOHHBIX MOJIEH aTOMOB, KaK MPaBUJIO, HE MIPO3PAUHBI, TaK KaK I10-
TJIOMIAIOT WM OTpaXkatoT boMOapaupyronme ux yactuipl. OTpaxe-
HUE IPOUCXOIUT B pe3yJIbTaTe BOSHUKHOBEHUS OTPAKEHHOW TPaBH-
TAIIMOHHON BOJIHBI IPH OTCYTCTBHU HA MOBEPXHOCTH aTOMa MPUTS-
HYBIINXCS K HEMY YacTHUI], KOTOPast BBITAJIKUBAET 00PAaTHO YaCTHILY,
KOTOpasi 3Ty BOJIHY U CO3/aJa.

PucyHOK A WITIOCTpUPYET MEXaHM3M MPO3PAYHOCTH WU
HPOITYCKaHUs KaKOT0-T100 n3mydeHus. CBOMCTBOM NMPO3pavyHOCTH
00BIYHO 00JTaJaI0OT BELIECTBA C JOBOJILHO OOJBIION acuMMeTpHe
I'PaBUTALIMOHHBIX IMOJICH aTOMOB WJIM MOJIEKYJ, YAEP)KUBAIOIINE B
cebe OoNbIIOE KOJUYECTBO IJIEKTPOHOB, KOTOPBIE 00ECIIEUHBAIOT
MEXaHU3M MepPEeH3ITydeHUsI.

Pucynox B u C 00BSACHAIOT MEXaHU3MbI OTKJIOHCHHS TPaeK-
TOPHH YaCTHUIIBI, IPOJIETAIOIICH CKBO3b (OJIBIY B 3KcriepuMenTe Pe-
3epdopaa. B — mexanusm nepeusnydeHusi, a C — MexaHU3M I'PaBH-
TAIIMOHHOTO JINH3UPOBAHUS IIPH MPOJIETE YACTHIIBI CKBO3b MEXIya-
TOMHBII IIPOMEKYTOK.

Ipumeuanue! Dremenmapnvle wacmuybl Max yHee UMEIOM ACUM-
mempuro cpasumauuOHHbIX noJeil. AC”MMempll}l pasumauuOHHbIX
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noJnell yacmuy, amomos u Opyzux MamepudaibHovlX 00beKmos, 00ycoe-
JleHa ceoucmeamu mamepuu, Komopwvle opmupyiom chepuuecKkyio
MempUKYy 6Ce1eHHOI.

HUmenno onazooapsa cghepuueckoii mempuke, mamepus 6cejeH-
HOoll He cobpanacek 6 00U OONLUWION KOM, a4 00pazyem rjiemMeHmapHble
Yacmuybl, amomwl, 36¢30bl U NIAHEMDbl, UMeEIOuUe ACUMMEMpPUYHbIE
zpasumayuonnsle nons. B eexnuoosoii mempuke r6onoyun ecenennoi
Obliia Obl HEGO3MOICHA.

AcuMMeTpuel rpaBUTAIMOHHBIX MOJIEH aTOMOB MJIM MOJIEKYIT
BEIIECTBA ONMPEAEIAETCA U BEC 3TOTO BEIIECTBA B TPABUTAIIMOHHOM
noJsie 3eMJIM WU APYTuX KOCMUYECKHUX TEJl.

[Ipeobnaganue OTpHUIIATEILHOW AaCHMMETPHH T'PaBUTAI[MOH-
HBIX TOJIEH KOCMUYECKUX OOBEKTOB M aTOMOB B TOM 00JacTH Bce-
JICHHOM, B KOTOPOM HAXOIUTCS HAIIIE TAIAKTUKA, OOBSICHSIETCS HEU3-
MEHHOCTBIO 3aKOHOB TIPUPOJIBI IS TFOOBIX MAcCIITabOB CYIIECTBO-
BAHUS MATEPUH.

Tak Kak B IIeJIOM BO BCEJICHHON HE MOXET OBITh Pa3HOTO KO-
JIMYECTBA MPOTUBOIIOJIOKHBIX 3apsiA0B, TO 3TO 3HAYUT, UTO B HEH CY-
MICCTBYIOT TaKHE€ K€ 00JIACTH, COCTOSIINE M3 MAaTepUH, UMEIOIICH
MOJIOKUTENBHYI0 ACUMMETPHUIO TPABUTAIMOHHBIX MOJIEH, KOTOPHIE
HUKOTJa He OyAyT AOCTYITHBI JIJII OPTaHOB HAIIETO 3PEHUS.

DTO U ecTh Ta caMas TEMHasi MaTepus, KOTOPYIO MbITAlOTCA
HaWTH y4YE€HbIE. | alaKTUKK, 3BE€3/bl U IUIAHETHI, COCTOSLIME U3 Ma-
TEPUU C IOJIOKUTEIBHOM aCHUMMETpUEH I'PAaBUTALMOHHBIX II0JEH
aTOMOB, Mbl HUKOTJ]a HE CMOYKEM YBHJIETh, [IOTOMY YTO YaCTHULBI C
MTOJIOKUTENBHBIM 3apsAI0M, U3Jy4aeMble 3BE3JaMU COCTOSIIIUMHU U3
TEMHON MaTepHH, YMEHbBIIAIOT U JaXK€ HHBEPTUPYIOT Pa3HOCTh IO-
TEHIIMAJIOB B MOJICKYJIaX POJIOMHHA, KOTOPHIM MBI OOs3aHBI 3pe-
HUEM. YBHJIETh UX MOJKHO JIMIIIb Ha (DOHE YETO-TO CBETIIOTO.

DTO, 10 CYyTH, CaMblii HACTOSIIIUN TapajuIeNIbHBIN MU, C pa-
3YMHBIMH OOHTATEISIMH KOTOPOTO MBI HUKOTJIAa HE CMOXEM 00-
IAThCSI HEMTOCPEACTBEHHO.
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Jlaxxe HeOOJIBIIION KYCOK BEIIECTBA, COCTOSIIIIUMA U3 MaTEPUH C
MOJIOKUTETHFHOW acCUMMETpHEH, OyZeT BeCUTh Ha 3eMJIe HECKOJIBKO
TOHH, TaK K€ KaK 1 BEIIECTBO HAIIEr0, CBETIIONO MUpPA HA UX IJIaHe-
tax. [IoaTOMy HM O KaKuX B3aMMHBIX ITOCEIICHUSAX HE MPUXOAUTCS
JaXKe U MEeUTaTh.

TunuyHBIM NpeACTaBUTEIEM TEMHONM MAaTEPUH B HAIIEM CBET-
JIOM OTPHULATEILHOM MUpE, SIBISIETCS MPOTOH. JTO TakKas K€ ya-
CTHIIa, KaK U 3JIEKTPOH, HO 00J1a1ar01ast IOJ0KUTEIBHON aCHMMET-
pUeil rpaBUTAallMOHHOTO MOJsA. V1 MMEHHO H3-3a MOJ0XKHUTEIbHON
ACUMMETPUU TPaBUTALUOHHOTO IO, IPOTOH MPUTATUBAETCS 3€M-
nén noutu B 2000 pa3 cuibHee 3JIEeKTpOoHA.

N uMeHHO 3TO 00CTOSATENBCTBO SBIISICTCS MPUUMHOM yTBEP-
XKICHHSI, UTO TEMHAsI MaTepus cocTaBisieT 6onee 80% Bcero Bele-
cTBa BCcesleHHOW. HaBepHoe yu€Hble, )KUBYIIUE HA IJIAHETaxX U3 Ma-
TEPHUU C TIOJIOKUTEIBHON aCUMMETPUEN IPABUTALMOHHBIX I10JIEH, TO
K€ caMoe roBOPSAT O Halleu, cBersion. Ho Ha camoM nerne, Konuye-
CTBO TEMHOM U CBETJION MaTEPUU BO BCEICHHOU PaBHBI.

Kcrarum, 3arajka TYHTyCCKOTO METEOPUTA MOXKET OBITh 00BsIC-
HEHa TE€M, YTO METEOPUT COCTOSUI U3 TEMHON MaTepUH C MOJIOKH-
TETHLHON acCUMMETpPUEH TPaBUTAIIMOHHBIX ToJie atoMoB. Hebob-
10 KyCOK TEMHOW MaTE€pUU Bpe3aJics B 3eMJTI0, TOBAJIMB yIapHOU
BOJIHOM Ta€KHbIC IEPEBbSI.

PaccreimaTbest OH HE MOT Tak Kak, 00/1afas MOJIOKUTEILHON
acuMMmeTpuel, Hao060poT "Bcocan" B ceOs 4acTh BBIIEISIONINXCS B
BO3JIYIIIHOW yJapHOU BOJIHE, JJIEKTPOHOB. A 3HAYUT UCKATh HYXKHO
HeOOJBIITYIO "ABIPKY" B 3eMHOM KOpe. [[7151 7TOro Hy’>KHO HCITOIB30-
BaTh I'PaBUMETPHI, TAK KaK B TOUKE MAJCHUS METECOPUTA CUJIbI I'pa-
BUTAIMOHHOTO MPUTSKEHUS TOJKHBI OBITh HECKOJIBKO YBEJIUYEHBI.

OO0mieHne ¢ oOUTATEISIMH ATOTO TEMHOTO MHPa BO3MOXKHO
TOJIbKO MOCPEACTBOM PaUOCBA3H, IOTOMY YTO YACTHUIIBI U3TyUYEH-
HbIC 3BE37aMU C IOJIOKUTEIIBHONM aCUMMETpUEH IPaBUTALMOHHOTO
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MOJIsl, COMPOBOXKIAIOTCS aHAJIOTUYHBIMUA T'PABUTALMOHHBIMU (3M.)
BOJIHAMH, YTO U YaCTHIIbI C OTPULIATEIHLHON aCUMMETPHE.

VYBuneTe 3Be37bl, COCTOAIIME U3 TEMHOW MATEPUU MOMKHO
JUIIb, €CITU MPUBECTH I'PAaBUTALMOHHBIN (DOH BCEIEHHON WM Tak
Ha3bIBAEMOE PEIIMKTOBOE U3ITyUE€HHUE K CEpOMY LIBETY. Toraa 3Be3 bl
COCTOSAIIME U3 CBETJIION MaTepuu (MaTepuu ¢ OTPULIATEILHON aCUM-
MeTpueil) OyIyT BUIHBI Kak Oesble MATHA, & COCTOSIINE U3 TEMHOMN
— Kak 4YepHEIE.

C 3T0#1 TOUKH 3pEHHUS, TaK Ha3bIBAEMbIE MYJIbCAPBI — 3TO IBOM-
HBIE 3BE3/bl, BpallatolIlecs BOKPYT APYT Ipyra U OJHa U3 KOTOPBIX
UMEET MOJIOKUTETbHYIO, a Jpyras — OTPULATENIbHYI0 aCHMMETPHIO
rpaBUTAlMOHHBIX Tosied. [Ipuyem Hamia ruiaHera OJKHA Haxo-
JIUTCS B IJIOCKOCTHU BPAIICHUS 3THX 3BE3I.

1) Amomovr meépovix eeuwyecme umerwwm ouenv HeOOTLULYIO
acumMmempuio 2pagumayuOHHbIX noaeil, NOIMOMY OHU RPUMASU-
earomces Opy2 K 0py2y HACMOAbKO CUbHO, YMO 071 M020 Ymo 0bl
UX COGUHYMb OMHOCUMENLHO Opy2 Opy2a Ul OMOPEAMb, HYIHCHO
RPUNONHCUMb 3HAYUMEIbHBLE YCUTTUAL.

1 yeM MeHbIIe aCHMMETPHUSI IPaBUTALMOHHBIX MOJIEH aTOMOB
BEILIECTBA, TeM OHO TBEpke. Camasi BbICOKas TBEPAOCTh U MPOU-
HOCTb MOXET OBbITh TOJBKO MpH OJU3KOW K HYJIEBOM acCUMMETPUH
TPaBUTALMOHHBIX MTOJIEH aTOMOB BEIIECTBA, KOTOpPasi B CUITY ChepH-
YECKOW METPUKH BCEIIEHHOM, MPAKTUYECKH TaK K€ HEBO3MOXKHA, KaK
HEBO3MOXKHO CYIIIECTBOBAHUE a0COTIOTHOTO HYJIS B ICEBOHAYIHOMN
CTaHIAPTHOW MOJIEIIH.

Kpome Toro, BemecTBo ¢ HyJIeBO acCHMMETpHUei ObLI0 OBl He-
BO3MOXKHO Pa3pyIIUTh.

Ilpumeuanue! Joxazamenvcmeom cyuecmeosanus acummempuu
MOMCEN CTLYHCUMD MON (YaKm, Ymo OJIUHA OKPYICHOCHU U OUAMEmp — Gell-
YUHBL HeCOUuIMeEPUMBbLE U NOIMOMY INEKmPUUecKue nois, oopasyrouiue zpagu-
mayuoHHoe noje, HUK020a He 0yoym paeHoil 6enUYUHbL U C71€006AMEbHO, 2Pa-
6UMAUUOHHOE nojle 1100020 00beKma — INeMEHMAaApHoll Yacmuybl, amomd,
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niaanemol, 36€30bl, 6ce20a Oyoem umems HEKOMOPYI0 ACUMMEMPUIO U U30bl-
mouHbLIl 3apA0.

TI'paghuueckoe uzodpasicenue Hanpa);céHHOCMU INEKMPUYECKUX NOJIEl,
OKpYdicalowux 11000i 00vekm, nokazano Ha pucynke (puc.d). 30eco ompuuya-
menpHOe none umeem HeCKOAbLKO 00NbUYI0 GeTUYUHY UNU OMPUUAMETbHYIO
acummempuio 2pasumayuoHHo2o nouas. Imo noxkaszano ompeskom A-B na ocu
paccmosnuil om amoma, 2oe oelicmeyem riekmpuueckoe none. Ha ompesxe O-
A Oeiicmeyiom yice cunvl 2pasumanyuiu.

To ecmb npu npuénusdCceHUU K Amomy 4acmuybl uiu Opyz020 amomd,
UMEIOWUX MAKYI0 JHce OMPUUAM ENbHYIO

acummempuio, OHU 6CHPeEUAIOm CUJlbl
ommanxueanus. Ilpu oanvueitwem npu-

KpHBble YSHBSHMﬁ BMEKTPAYSCKAX

e o 2 o onudceHun, K020a Cuibl ZPagumaylon-

noTeHumnan

HO020 RPUMANCEHUA HAUUHAIOM RPeod-
aadamev HAO cunamu INEeKmpuieckozo
OMMANKUGAHUA U YACMUUA C YCKOpe-
0 SECCTORANE nuem ''maoaem'' na amom. Iloxoorce,

Puc.4 Ymo uMeHHO IMU ZPAGUMAUUOHHbBLE
CUJIbI NPUMANCEHUA YUEHBbIE U CUUMAIOM HEKUMU AO0EPHbIMU CUIAMU, Oell-
CHBYIOUWUMU HA KOPOMKUX PACCIOAHUAX.

Bom smom ywacmok A-B u nazvleaemcsa yuénvimu nomeHuua1bHuIM
oapvepom, KOmopulii Modcem Oblmp NPE000IEN MOTLKO YacCmuyeil, umerouiel
HEKOmopyw HavanvHylo ckopocmy. Tak umo HUKaAKUX myHHesell u myHHe b-
HbIX Ihhexmoe 6 npupode ne dvieaem. Imo 0odvIuHOE 3a071YIHCOCHUE, 00YC1086-
JIeHHOEe HENOHUMAHUEM YYEHBIMU RPUPOOLL 2PACUM AL UL,

TBEpbIe TeNa MOYTH HEC)KMMAEMBI, TAK KaK U3-32 HEOOIBIION
aCUMMETPUHU 3a30pbl MEXKJy aroMaMu HHUYTOXKHBIL. Hekoropoe,
OYEHb CKATUE TBEPIBIX BELIECTB BO3MOYKHO JUIIb M3-3a COAEpPKA-
HIMXCSl B HUX aTOMOB I'a30B, UMEIOIINX 3HAYUTEIbHYI0 aCHMMETPUIO
rpaBUTAIMOHHBIX MOJIEH (pPHUC.S).

[TosTOoMy pazyioMm TBEPAOTO TeNa MPOXOAUT IO OOJACTIM C
OOJIBIITUM COJIEpKAHUEM PACTBOPEHHBIX B HEM aTOMOB Pa3JIMYHBIX
ra3oB M TOBEPXHOCTH pasjioMa W3-3a OOJBIIUX CHJI MPUTSHKCHHS
MTHOBEHHO OOJIEIUISIeTCS MOJIEKyJIaMU Bo3ayxa. M eciu CIoXKUTh
pa3OMaHHbIE YACTH BMECTE, TO U3-3a IPOCIOMKN MOJIEKYJ BO3lyXa
LEJIOTO KYCKa MOJYYHUTh YK€ HE yIaCTCH.
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HpI/IJ'IO)KI/IB OYeHb OOIBIIOE AaBJICHUEC K KyCKaM MO>KHO BbIIa-

none e BUTH OOJILIITMHCTBO MOJICKYJ BO3yXa
OTPVLATENEHO MNONOMWATENLHOMD

sapana i U3 pasjiomMa u KYCKH, HeEIocpen-
CTBEHHO COIIPUKOCHYBIIHCH, COEIHU-

HATCA. DTO, TaK Ha3bIBaeMas, CBapka
CMMMETRHA]
aTom JABJICHUEM, KOTOpasi CHIIbHO 00Jierda-

AHNAKOCTI aTtom rasa
Puc. 5

ercd B Bakyyme. IMeHHO u3-3a TOro,
YTO B BaKyyM€ CBApWJIHUCH IIAPHUPBI
JIOKa KOCMHUYECKOTo Kopaliis, MPHU BBIXOJE B OTKPBITHI KOCMOC
qyTh ObUTO HE TOTUO KOCMOHABT JICOHOB.

2) Amombl HcuOKocmeil umerom HecKo1bKo OONbULYI0 ACUM-
Mempuio, yem amomvl meEépPOvIX meJi, HOIMOMY RPUMAZUEAIONCA
0pyz K 0py2y HeCKOIbKO cabee, 4em 6 meépovlx menax u umerom
603MOICHOCHb J1€2KO CKOJIb3UMb OMHOCUMENbHO Opy2 Opy2a.

D70 TETKOCTHIO CKOJIBKEHUS 00YCIIaBIMBAETCsl CBOMCTBO Te-
KYYECTH KHUIKOCTEH U OTCYTCTBUE B HUX TpeHHs. B cuiy Toro, uto
3a30pbl MEXJ1y aTOMaMU OTCYTCTBYIOT, )KHJIKOCTH TOXKE MpaKTUye-
CKM Hec)KrnMaeMbl. He3HaumTenpHOE cKaThe XUAKOCTEM TaK ke
BO3MOJKHO JIMILIb U3-32 PACTBOPEHHBIX B HEH aTOMOB U MOJIEKYJI Ta-
30B.

AcUMMETpHUsI TPAaBUTALIMOHHBIX IOJIEW aTOMOB Pa3JIMYHBIX
JKUJIKOCTEN TaK K€ MOYKET OYEHb CHJIBHO pasjindarbcs. BemecTsa
CO CPaBHUTEIILHO HEOOIBIION Pa3HOCTBIO ACUMMETPHIA JIETKO BCTY-
NaroT B "XUMHUYECKUE" PEAKIUU JPYT C IPYIOM M JIETKO CMEILIMBa-
I0TCS, a ¢ OOJBIION pa3HOCTHIO, HAOOOPOT pacciamBaroTcs. Paz-
HOCTb IMOTEHIIMAJIOB, BOZHUKAIOIIAsA B PE3Y/IbTAaTE KOHTAKTA MEXKIY
KUAKOCTBIO M TBEPIBIM TEJIOM, 0OYCIOBICHHAs! Pa3HOCTHIO aCUM-
METPUI T'PaBUTALMOHHBIX MTOJIEW UX aTOMOB, TIO3BOJISIET CO3/1aBATh
"XMUMHYECKHE" HCTOYHUKHU JJIEKTpUYECKOro Toka. [Ipumuém, dem
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OoJIbIlle Pa3HOCTh ACUMMETPH, TeM Oojee 3PhEeKTUBHBIE HCTOY-
HUKHU TOKa noJryyarorcs. Tak 4To o0ble, Tak Ha3bIBaeMble XMHYe-
CKH€ PeaKIM1 UMEIOT (PU3NUeCKre MEXaHN3Mbl B3aUMOICHCTBUH.

AcUMMeTpHE TPaBUTALIMOHHBIX MOJIEHW TaK K€ JIEMEHTapHO
00BSICHAETCS] pACTBOPUMOCTD BEIIeCTB[I1.9].

KunkocTh, mMeroIas ropasio OONBIIYI0 aCHMMETPHUIO Tpa-
BUTALMOHHBIX IIOJIE aTOMOB, OTHAET 3apsiAbl aToMaM TBEPIOIO
TeJa, yBEJIMUMBAsi UX acCUMMETpuIo. [Ipu 3TOM CHUIBI NPUTSHKEHUS
MEXJly aTOMaMHU TBEPAOTO Tela YMEHBUIAIOTCS U OHO JIerye pacra-
Jlae€TCsl Ha OTHEJIbHBIE aTOMBI (pacTBopseTcs). M yem Beilie Temrie-
parypa (acuMMeETpHsi) KUIKOCTH, TEM JIETYe PAcCTBOPSIETCA B HEM
TBEPIOE TEIIO.

C razamu Bce MPOUCXOTUT Ha000poT. ['a3bl, UMeEroNIHe ro-
pazno OOJNBIIYI0 AaCHMMETPHUIO T'PABUTALMOHHBIX 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
MEXJly aTOMaMH T'a3a U )KUIKOCTH. U pu HarpeBaHUU KUIKOCTH €€
acCUMMETpHs, KaK 1 aCHMMETpPHUsI Ta3a YMEHbILAETCS U PaCTBOPEH-
HBIC Ta3bl HAYMHAIOT OYPHO BBIICIATHCS B aTMOCheEpy.

3) Amomol 2az06 umerom 00801bHO 3HAUUMEILHYIO ACUM-
Mempur 2pasumayuoHHBIX noJieil, 6 pe3yibmame KOmopou
MedHcoy HuMu npeodraoarom cuibl OMMAIKUGAHUA U NOIMOMY
OHU PACRONIAZAIOMCA C 3A30PAMU.

OTHU CWJIbl OTTAJIKUBAHUS MEXAY aTOMaMH Ta3a 3acTaBiSIOT
ra3pl 6€CKOHEUHO pacuupATbesa. Ho mpu BHeNTHEM JaBJI€HUN Ta3bl
JIETKO C)KUMAIOTCS M KOTJIa MEX1y aTOMaMHU ra3a Io4TH He 0CTa&TCs
MOJIEBBIX TPOMEXKYTKOB, T'a3 MPEBPAILAETCS B HCUOKOCHLb.

"Camockarue" ra3a B CIEACTBUH, SIKOOBI, TPABUTAIIMOHHOTO
MNPUTSKEHUSI aTOMOB JIPYT K APYTY, SIBISETCS MOJHEHUIIEeH YyIblo,
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KOTOPYIO HECYT JIFOJIN ¢ YOOTUMHU OOBIBATEIILCKUMU TTPEACTABICHH-
SIMH O TIpUpO/Jie TpaBuTanuu. [lanenne marepun camoi Ha ceos, KO-
TOpOE TPEACTaBISAET COOOM, TaK Ha3bIBAEMBIA TPaBUTAIIMOHHBIN
KOJUTAIC, TI0 CyTH, PABHOCHJIBHO MOTHATHIO CAMOTO Ce0sI 32 BOJIOCHI.

Uem Oosnblile aCUMMETpHs TPaBUTAIIMOHHBIX IOJEH aTOMOB

rasa, TeM MEHbLIIE a3 BECUT B
1OJIE TATOTEHUSA 3eMJIM. ATOMBEI
U MOJICKYJIBI BOJIOPOA, HATIPH-
Mep, 00J1a1al0T OYE€Hb OOJIBIIOHN
acUMMeTpHUeEH, cl1abo MPUTATH-
BalOTCI 3eMJIEH MU TOITOMY
BCTpPEYACTCs] TOJIBKO HA OYCHD

Puc.6 OOIBIINX BBICOTAX. Yem
0OJIbIIE AaCHMMETPHUSl TPABUTALMOHHBIX MOJIEH aTOMOB Ta3a, TeM
MEHBIIIE Ta3 BECUT B MOJIE€ TATOTCHUS 3eMIIU. ATOMBI U MOJIEKYJIbI
BOJIOPOJIa, HANpUMEp, UMEIOT OYCHb OOJBIIYI0O ACHMMETPHUIO U
BCTPEUAIOTCS TOJBKO HA OYEHb OOJBIINX BBICOTAX.

Kak Obut0 moka3aHo BbIlie (PHC.2), TPAaBUTAIMOHHBIE CHJIBI
TATOTEHUSI OYCHBb OBICTPO YOBIBAIOT C YBEIMYCHHEM PACCTOSIHUS OT
TATOTEIONTUX TEJI, TOATOMY CHUJIbI TpHUTshHKeHUsT CoHIla U 3eMJIu Ha
paccrosiHur 150 MUJUIMOHOB KUJIOMETPOB, HACTOJBKO HUYTOKHBI,
4yTO 3eMJIs, BO BpeMs JABMKCHHUS, OCTAETCs Ha OpOUTE TOIBKO Oa-
roJiapsi 60JIHOGOMY 63AUMOOEIICHIEUI0 C TPABUTALUOHHBIM IOJEM
Conama. [yis Toro 4to OBl MOHATH MPUPOJTY BOTHOBBIX B3aUMOICH-
CTBHI, JOCTaTOUHO paccMOoTpeTh "3(dekT", Tak Ha3pIBAEMOrO0, 2pa-
6UMAYUOHHO20 NTUH3UPOBGaHUs (PUC.6).

OH 3aKI04aeTcss B TOM, YTO YacTHUIIA, MPOJICTAIOIIAs MUMO
TATOTEIONIETO O0BEKTA, B pe3yJbTAaTe BOJIHOBOT'O B3aUMOICHCTBUS C
€ro rpaBUTAIMOHHBIM TIOJIEM, U3MEHSET CBOIO TPACKTOPHUIO B CTO-
POHY 3TOT0 00BEKTa, CO3/IaBasi UJLTIO3UI0 MPUTsHKeHUs. [1og00HBIM
"3 pexToM" 00BsICHSIETCA M TUPPAKLINS YACTHUI] HA Y3KHUX ILENSAX.
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OOBsACHSCTCS 3TO TEM, YTO BOJIHA, COMPOBOXIAIOIIAs dYa-
CTHILY, CO CTOPOHBI OOJIBIIEH HAMPSKEHHOCTH IIOJISI MCIIBITHIBACT
OoJbIIIce COMPOTHUBIIEHUE, YeM C MPOTHBOIOIOKHOM, YTO YMEHbB-
1raeT €€ CKOpOCTh, B PE3Y/IBTATE Y€r0 BOZHUKACT OTKIOHSIOIIHI MO-
MCHT, I/I3MeH$IIOIHI/II>'I TpaeKTOpI/IIO YaCTHULbI B CTOpOHy TATOTCHOLICTO
00BEeKTA.

W yem BbIIIe CKOPOCTH YACTHIL U YeM OJIMKE UX TPACKTOPUS K

TATOTCIOICMY TCIIy, TECM CHUJIBHCC
OHU OTKJIOHSIOTCS (pHc.7). OnHako
OoJpIHe YIEHBIC 10 CHUX TTOP HUKAK
HE MOTYT IOHATh, KAKUM 00pa3zom

OTKNOHEeHUA YacTuy B Wensax CO3HaI'OT I/IHTep(bepeHHI/IOHHYIO
Puc.7

KapTUHKY YaCTHULIbI, IPOJIETAIOLINE
CKBO3b Y3KHE ILIETH.

WM 1 HEBIOMEK, UTO 4aCTULA, TPOJIETAOLLAS YEPES CEPEAUHY
IIEJIM, HE OTKJIOHSETCA, a YaCTHUIIa, MPOJIETaloIas pAJIoM C KpaeM
HIeI, B pe3yabTaTe 3¢ (dheKkTa rpaBUTAIIMOHHOTO IHH3UPOBAHHSI, OT-
KJIOHSIETCSI B CTOPOHY 3TOr0 Kpas.

[To TO¥ mMpuyWHE, YTO YACTHIIBI, UMEIOIIHUE OOJIBIIYIO CKO-
POCTh 1 BO30YXAaromue 00Jiee KOPOTKHE BOJHBI B TPABUTAIIMOHHOM
T10JI€ TNTIAHETHI OTKJIOHSIOTCS CHIILHEE,

conweunwi nyy | 33KkaTHOE HEOO WMEET KpPaCHOBATHIN
orTeHoK (puc.8). [logoOHBIM xe 2¢-
(eKTOM TIpaBUTAIIMOHHOTO JHH3HPO-
BaHUA O6’b$ICH$IeTC$I MPUTSKCHUC T1a-

paIeNbHBIX TOKOB, IMPUTSKEHHUE CY-
OB Ha MapajUleNbHBIX Kypcax, a
TaK)Ke YMEHbIIICHHE 1aBJICHUS KUIKOCTH WM ra3a Mpy YBEIHUYECHUU
CKOPOCTH JBUEHHS B Y3KOM CEYEHHH TPYObl U aBTOPOKYCHPOBKA

Puc.8

JTy4a Jasepa.
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OJEeKTPOHbI, HCIYCKAaeMble J1a3€pOM, HUMEIOT OAMHAKOBBIE
CKOpPOCTH, IIO3TOMY OHHM BO30Y>XKJAlOT BOJIHBI OJAMHAKOBOW JUIMHBI
(korepeHTHBIE). I MX HUYTOXKHOE pacCcesHUE TaK K€ OO0BSICHICTCS
MEXaHU3MOM I'PaBUTALIMOHHOTO JIMH3UPOBAHUS.

AHasornyHas cuTyanus HaOIro1aeTcs U MPH JABWKECHUH I1a-
Het 1o opbutam. [Ipu aBrxeHNH o opouTe, MIIaHETH BO30YKIAI0T
BOJIHY B T'PaBUTALIMOHHOM I10JIE 3BE3/Ibl U PA3HOCTb CKOPOCTEN ITOU
BOJIHBI, B 00J1aCTSAX € pa3IMYHON HAMPSHKEHHOCTHIO OIS, U3MEHSET

opbuza TPAeKTOPHUIO IUIAHETHl B CTOPOHY
cMelljaHWa o

g" OoJbIIEeH TUIOTHOCTH TOJS, yaep-
HanpaeneH1e .

e by )uBas e€ Ha opouTe (puc.9), u ox-

HOBPEMEHHO MPUAAET MIaHeTe He-

( é KOTOPBIN BpalaIOLUl MOMEHT.
aMnA
Cunel npurtskenus JlyHsl,

= "| mampuMep, Ha TaKOM PacCTOSHUH

Pne.9 HACTOJIKO HHMYTOXHBI, 4YTO HE

TOJILKO HE MOTYT J1e()OpMUPOBATH 3€MHYIO KOPY WJIH YAEPXKaTh €€
Ha OpOWTE, KaK CUUTAIOT YUEHBIE, HO JJaXKE HU B MAJICHUIIICH CTCTICHH,
HE BJIMSIOT Ha HAaIll BEC.

Ecnu cunel nmputsokennst JIyHbl Ob1TH ObI CHOCOOHBI TIOTHH-
MaTh MUJUTHOHBI TOHH BOJIBI B OK€aHE, TO B3BECUBLINCH HA MPYKUH-
HBIX BECaxX BO BpEMs MPHIIMBA U OTJIMBA, MbI ObI 3aMETHIINA CYIIIe-
CTBEHHYIO pa3HUILy B Bece Hamero Tena. Kpome 3toro mpuinBHas
BOJIHA JOJDKHA ObLIa OBl MEepeMeniaThCs 0 MOBEPXHOCTH 3€MHOTO
napa co ckopocthio 1300 KMIIOMETPOB M B Hac...

B peanbHOCTH Xe mpoucxoauT cieayromiee. [Ipaktuyecku
HeBecoMasi B moje TaroteHus: ComHila, 3eMis BO30OYKIaeT B HEM
rpaBUTALlMOHHBIEC BOJIHBL. Takue ke BOJIHBI Bo30yxaaeT u JlyHa B
MoJie TATOTEHUs 3eMIIH. 3eMJIsl TPOCTO OKAUYMBAETCSl HA OPOUTE UH-
TepPEePEeHIIMOHHBIMU TPABUTAIIMOHHBIMA BOJHAMH, B PE3YJIbTATE
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YEero BOJA B OKE€AaHaX pearupyer Ha 3TO pacKauMBaHUE, KaK BOJA B
CTaKaHe MpHU Kauyke KopaoJs.

B nmpuHnumne tak ke 1noj BIWSHUEM IPaBUTALUOHHBIX BOJIH
JIOJKHBI TIEPEMEIAThCST U IMPEAMEThl Ha MOBEpXHOCTH 3emiuu. U
TOJIbKO CHJIBI TPEHHUSI HE JAI0T UM TaKOW BO3MOXKHOCTH. A B KUIKO-
CTSIX W Ta3aX CUJI TPEHUs HET. A mo3ToMy U atMocdepa Toxe B He-
KOTOPOM CTENEHU MOJBEP>KEHA MPUIUBHBIM SIBJICHUSIM, HO B CJIE/-
CTBUH OOJIBIIIEH TOABIKHOCTH, OHH B HEH HE TaK 3aMETHEL.

DTO MPEKPacCHO COTJIaCYETCs C HACTOSIIEH TEOPUEH, TaK KaK
IIPUIMBHBIE BOJHBI B Pa3HBIX OKEAHAX PA3JIUYHbI [10 BEJIMYHUHE U HE
COBIAJAIOT ¢ ABMXKeHUEM JIyHBI.

Cutbl puTskeHus CosHIIA HA TAKUX PACCTOSHUAX A0 IUIA-
HET HACTOJbKO HHMYTOXHBI, YTO TJIAHETHl B €r0 MOJIE TATOTEHUS
MPaKTUYECKH HUYETO HE BECSIT.

Ho BonHBI, KOTOPBIE OHHM BO30YKIAIOT MPU TBUKEHUH TI0 OP-
OuTam B rpaBUTAIMOHHOM mojie CONHIIA, TaK WM WHAYE BIUSIOT HA
XapaxkTep JBUKEHUS COCETHUX IUIAHET U TO BBIPAXKAETCS B HE3HA-
YUTENbHBIX KOJIEOAHUSX UX CKOPOCTH M HaIlpaBlIEHHUS, KOTOpBIE
Ha3bIBatoTcs Iubpanusmu. ColHIE TaK K€ pacKaylBaeTCs IpaBUTa-
[IMOHHBIMHU BOJHAMH OT JBM)KEHHUS IUIAHET U B €ro KMJIKOW 000-
JIOYKE MPOUCXOAT aHAJIOTUYHBIE IPUITUBHBIE SIBJICHUS.

OObIBaTENBbCKUE TPECTABICHUS MHPOBOTO HAYYHOTO COO00-
IIeCTBa O MPUPOJE T'PAaBUTALINHU, IPUBETH K H300pETeHUIO abcyp-
HOTO MOHSTHS TPABUTALIMOHHOIO KOJUIATNCA, KaK MaJCHUs] MaTepuu
camolii Ha ce0s, TI0 CYTH, YTBEPKIAIOIIET0 BO3MOKHOCTH O THSATHS
camoro ce0s 3a BOJIOCHI.

[IpaBaa 310 HE OYEHB-TO NOMOIJIO YUYEHBIM B IO3HAHUU TIPH-
pOIbI U OHU yke OoJiee cTa JIET UIYT IPaBUTALIMOHHBIE BOJIHBI, HE
MO103pEBasi, YTO YEJIOBEYECTBO YK€ JIABHO MOJIb3YETCS ITUMU I'pa-
BUTALIMOHHBIMU BOJTHAMHU JJIs1 PAJANOCBSI3HU.
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Tonpko Ha3bIBas UX HE TPABUTALIMOHHBIMU, a AJEKTpOMar-
HUTHBIMHU.

Koncratupys Bce BblllIeCKa3aHHOE, YTOYHUM OCHOBHBIE TEP-
MUHBI.

"Mamepus, 5mo éce, umo cyujecmeyem 6 guoe uzuueckou
cywnocmu'"'.

Marepusi, 3T0 6e3Ha4yanbHast 1 OECKOHEUHas BCEJICHHASsI.

"Mamepusa umeem uacmuunoe cmpoenue u moxcem Opo-
oumoca 6eckoneuno''.

Ona modicem 0poOUMCsL Ha amombl, HA IAeMeHmMapHble, Cyod1eMeH-
mapHble, ceepxcy63ﬂemeﬂmaprle yacmuysvl U maxk oanee 00 beckoneyHo-
cmu. A max Kak ceoticmsea uacmuy 6cex yposHeti abcoomuo 00UHAKOBbI,
mo ux usydyenHue pas3iuvHnvblx KO]ZJZCIIZ()ean u ycKopumeAix cmaHoeumcs
bOeCcKoHeuHbIM U Ce008amebHO beccmblcienHbiM. Yenosek npocmo 06p€-
Kaem cebs Ha OeCKOHEeYHYI0 NYCmy mpamy cui u epemeni!

"Ocnoenvie ceolicmea mamepuu, 3apa0, IHEP2UA U HENPO-
Huuaemocmo, "'

"3apsao, amo ceolicmeo mamepuu, odyciasiusarouiee
63aUMO0CUCMBUA MAMEPUATLHBIX 00BEKM 08 OpPY2 C OPY2OM.
3apsi nposiBisieTcs B BUJIE MOJIS.

""Ilone, 3mo nocpeonuK npu 63aumo0eiicmeuax Mamepuaib-
Hblx men''.

[Tone - noTeHIMaNBHO, MO3TOMY OMKCATH €r0 B paMKaX €BKJIU-
JIOBOM reoMeTpUH NPUHIMIHAIBHO HEBO3MOKHO.

[Tosie oGmamaeT CBOHCTBOM YIIPYTOCTH, TO3TOMY B HEM MOTYT
BO3HUKATh U PACTIPOCTPAHSTHCS YIPYTHU€ BOJIHBI CKATHUSI.

""Boina, 3mo mexanuzm 3aumooeiicmeus Meicoy mamepu-
anvHbimu meanamu'’.

"Inepzus, Imo ceoiicmeo mamepuu cosepuiams paoomy''.
A T03TOMY HUKAKON XMMHUYECKOH, OMOJIOTHYECKOW M KaKOH-IN00
JIPYroy SHEPruu HE CYLIECTBYET.
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""Henponuyaemocms, 3mo ceoiicmeo, ucKioyaruiee 603-
MOMCHOCHb CYULECIBOBAHUA MAMEPUATbHBIX 00bEeKmMOo8 Opyz 6
opyze''.

CBOWMCTBOM HEMPOHHUIIAEMOCTH MaTEPHH OOBsICHACTCS €€ He-
C)KHUMAaeMOCTh M TMPOTSHKEHHOCTH. C)KMMaeMOCTh BelecTBa 00y-
CJIOBJICHA JIUIIH YIIPYTOCTHIO SNIEKTPUUECKHUX MOJIEH, OKPYKAIOIINX
ATOMBI M3 KOTOPBIX 3TO BEIIECTBO COCTOUT.

"leusicenue, 3mo uzmenenue cOCmoAHUA mamepuu''.

JIBukeHre — 3TO He MPUYUHA, a CIEJICTBUE CYIIECTBOBAHUS
MaTepuu, 00yCIOBIEHHOE €€ CBOMCTBAMH.

U 3T0 HEe XaoTH4YecKoe METaHHE U3 CTOPOHBI B CTOPOHY, KaK
YTBEPKAAIOT MCEBJOHAYYHbIE MOJIEKYJISIPHO-KUHETHYECKAs TEOPHS
WIH TEOPUS CTPYH, a OJHOHAMPABICHHBINA MPOIIECC U3MEHEHUS CO-
CTOSIHUSI MATEPUH — CUHHE3.

"Cuna, 3mo oeiicmeue na mamepuaipbHoe mejio pa3HoCmu
2PasUMAYUOHHBIX UIU IIEKMPUYECKUX NOMEHUUAN08" "

Hukaxux cun Jlopenua, Kopuonuca, Apxumena uim Koro-1o
emé, B MPUPO/IC HE CYIIECTBYET, BCE CHJIBI UMEIOT OJHY U Ty K€ U
€MHCTBEHHYIO IIPUPOJTY, PA3HOCTh IPABUTALMOHHBIX UJTH SJIEKTPHU-
YECKUX MOTEHIIHAJIOB.

""Bec, a3mo cuna npumssicenus, 00ycio61eHHaAs pazHoCmsio
2PasUmMAayUOHHBIX NHOMEHYUAI06 6 noJle mAzomelouiezo mena''.
Bec omnpenensieTcs moysoXeHneM Tella B TPaBUTAIMOHHOM I10JIE IPY-
roro Tena.

Onupasich Ha BIIIENIEPEUNCIICHHBIE ()YHIaMEHTAIbHBIE CBOM-
CTBa MaTePUH, MOKHO HE TOJHKO OOBSCHUTH JItOObIE (hU3NUECKUE
SBJICHUS B IPUPOJIE, HO JaKe MPECKa3aTh U COLUaIbHBIE.

Hy a reneps monpoOyem pazoOpaThcs B TOM, UTO JKE TAKOE aH-
TUTPaBUTALUSA, O KOTOPOU Tak JIOOAT paccykIaTh mepes oObIBa-
TENbCKOW ayIUTOPUEN, HEKOTOpPbIE yuéHble. Kak n3BecTHO, py rpa-
BUTAIUU TeJla BCETJa MPUTATHUBAIOTCS APYT K APYTY.
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[IpocTble JIorMueckue pasMbllICHUS TPUBOAAT K BBIBOAY,
YTO MOJ1 AHTUTPaBUTALMEN TOApa3yMeBaeTcs OTTalkuBaHue. B xone
JTATBHEHIITNX Pa3MBIIIICHUH Mbl HEU30€KHO TOMMEM, UTO Ta3bl, C
UX CTpEeMJICHHEM OCCKOHEYHO PaCIIMPATHCS M3-3a OOJIBIIION achM-
METPHUH TPABUTALIMOHHBIX MMOJIEH UX aTOMOB, IOCTOSIHHO HAXOIATCS
B COCTOSIHUM aHTUTPAaBUTALINH.

To ecTh WX aTOMBI U3-3a CUJI OTTAJIKUBAHUS CTPEMSITCS pa3-
JIETeThCS B pa3HbIe CTOPOHBL. M TYyT ykK caMbie cOOOpazuTeIbHbIC
MOTYT CJeNaTh i ce0sl COBEPILIEHHO OMIETOMIISIONIEE OTKPBITHE,
YTO JII0ObIe ABUTATEIH, CO3JaHHbBIE YEIOBEKOM, 3TO JBUTATENH Pa-
Oorarolue, Mo CyTH, Ha aHTUTPABUTAIUH.

PeakTuBHEIN ABUraTENb, 3TO HE YTO MHOE, KaK OOBIYHBIN aH-
TUTPABUTALMOHHBIA JBHUrareiib. PeakTUBHbIE CaMOJETHI, PaKEThI-
HOCHUTEJH CITyTHHKOB, J1a U OOBIYHBIC HOBOTOIHUE (eliepBepKH, BCE
OHHM AHTHUTPAaBUTALMOHHBIE. Ha aHTUTpaBUTAIIMK PAOOTAIOT Haxe
ABTOMOOWIIbHBIE IBUTATENI BHYTPEHHETO CTOPAHUS.

Benb B kamepe cropanus 11000T0 ABUTATENs, B pe3yIbTaTe CO-
€UHEHUs YTIEBOAOPOJOB C KUCIOPOIOM, IPOUCXOIUT CUHTE3 YI-
JIEKHUCIIOTO ra3a, KOTOPBIM pacIIupsAsICh U3-3a OTTAIKUBAHUS (AaHTH-
TpaBUTAIIMN) €ro MOJEKYJ APYT OT Apyra, ¢ OOJBIION CKOPOCTHIO
BBITEKAET Y€pe3 COIUIO M TOJIKAET, B MIOJHOM COTJIaCHUU C 3aKOHOM
COXpaHEHMsI UMITYJIbCa, CaMOJIET, pakeTy, 3apsaa (delepBepka WiIH
MOPIIEHb B MPOTUBOMOJIOKHOM HAMPABIICHUH.

Oka3bIBaeTcsl, YEJIOBEUECTBO YK€ IABHBIM-JJAaBHO UCIIOJIb3YET
AQHTUTPABUTALMIO, TAK K€ KaK U TPABUTALIMIO, B CBOUX HU3MEHHBIX
Y KOPBICTHBIX LIEAX, @ BOT TEOPETUKH JO CUX IOP ITOTO KAK-TO HE
coo0pa3uIy.

Hy, npsimo kak repoit komennu MoJibepa, KOTOPBIN JaXKe U HE
JIOTaJIbIBAJICS, YTO BCIO KU3Hb TOBOPHII ITPO30H1. . .
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4. IIpocTrpancTBO M Bpemsi

W3 onpenenenuss Marepuu COBEPLIEHHO SICHO, YTO OHA HE
HY)KJAaeTcs B TAKMX CYLIHOCTAX, KaK IPOCTPAHCTBO U BpeMs. Takue
MOHSTHS, KaK IPOCTPAHCTBO, BPEMsI, Macca, SJHEPTHs, TEMIIEPATypa,
JABJICHHUE U NIPOYEE — 3TO TOJBKO TEPMHUHBI, IPUIYMaHHBIE JIIOIbMU
JU11 0003HAUEHMSI HEKOTOPBIX CBOWCTB MATEPHUU.

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

HIMEHHO 3TO CBOMCTBO IPOTS)KEHHOCTU MATEPUU U JAET HaM
BO3MOYKHOCTB II€pPEMEILATHCS B HEM Kyna yroaHo. Iloaromy Mbl Bee-
I/1a UMEEM BO3MOXKHOCTB CBhE3UTh B COCETHIOIO IEPEBHIO, HA a4y,
B Typuuto, Ha JIyny...

Bpems, xak pusnyeckas CymHOCTh B MPUPOIE BOOOIIE HE CY-
HIECTBYET, 3TO AaXE€ HE CBOMCTBO MaTEPHUH, a BCETO JIMIIb CBOMCTBO
YEJIOBEYECKOTO0 CO3HAHUS 3allOMMHATH KAKHE-TO MPOMEKYTOUHbBIE
COCTOSIHUS IIPOLIECCOB.

N Bpems — 3TO cpaBHUTEIBHAA Mepa OTHOCUTEIIBHOW UHTEH-
CHUBHOCTH KaKHX-JTH00 rporieccoB. Eciin Obl 11011 HE MMENTH TaKOTOo
CBOWCTBA, KaK CO3HAHHE U NaMsATh, OHU HHUKOIZA Obl HE U300peIu
TaKOI'0 TIOHATHUSA, KaK BpEMsI U CKOPOCTh. MI3MepeHne BpeMeHu — 3TO
CpaBHEHHE JUTUTEIbHOCTH KaKOr0-1M00 MpoLecca ¢ JUIUTENbHOCTHIO
J1r000r0 MPOU3BOJIBHOTO MTPOLECCa, IPUHATOIO 32 STAJIOH.

B Haiem ciydae ¢ IMTENIbHOCTBIO TOBOPOTa 3€EMJIU BOKPYT
cBoelt ocH. [Ipnuém 3TaoHOM MOKET OBITH TOJIBKO MEPHOANYECKHI
IIPOLIECC, TOTOMY UTO CPABHEHHE HENPEPBIBHBIX JIMHEWHBIX MPOLIEC-
COB — HEBO3MOKHO. OTCIO/1a JIOTUYECKU BBITEKAET HEBO3MOKHOCTh
CYIIECTBOBaHMS TaKOM (PU3MUECKOW KaTeropuu, Kak BpeMs, BO-
o0re.

Cnedoseamenvho, 6 npupooe Hem épemenu u mamepus cy-
wiecmeyem 6 6e4HO OJIAUEMCA HACIOAULEM.
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PaznuuHoe TeueHrne BpeMEeHH B pa3HBIX CUCTEMAaX OTCUYETA 1O
JHKEHAYyYHOH TEOPUU OTHOCHUTEIBHOCTH TIPEICTABIISIET CO00M Open
YUCTEUIIEH BOJbI, KOTOPbIA CTAHOBUTCSA OYEBUIHBIM, CTOUT TOJIBKO
monpoO0oBaTh OCMBICIUTE YTBEPXKIAEHHUE, uTO: "B cucreme A mpoxo-
quT OoJbIlle BpEeMEHH, 4eM B cucteme b, 3a 071HO U TO ke Bpems".

Bonee Toro, cuctemsl ¢ 3aMeNJICHHBIM WJIM YCKOPEHHBIM Te-
YEHHEM BPEMEHHU, JIOJDKHBI ObLITH ObI HCcue3aTh U3 BUY, TaK KaK He-
BO3MOXXHO BUJIETh OJHOBPEMEHHO MPOIIIOE U OyayIiee.

Jlyist Toro, 9TOOBI BO3BPATUTCS Ha3aJ K MPOIIJIOMY COCTOSI-
HUIO KaKOTo-JIM00 mporiecca, ero HeoOXoauMO 3amyCTUTh B oOpat-
HOM HaIpPaBJICHUH, YTO COBEPIIICHHO HEBO3MOKHO, TaK KaK 3TO MPO-
TUBOPEYUT BTOPOMY Hadally TEPMOJWHAMHUKH. A CJIEIOBATEIbHO,
Takas (hu3nUecKas KaTeropus, Kak BpeMs, B IPUPOJEC HEBO3MOKHA
U TepeMeIleHUEe B MPOILIOe WU Oyayiiee BO3MOXKHO IHUIIb B
HallleM BOOOPaKEHUH U B (PAHTACTHUECKUX PACCKA3aX.

5. DJIeKTPUYECKHH TOK
U DJIEKTPOMATHUTHASA UHAYKIUS

Cpenu TBEPABIX TEN CYIIECTBYIOT KJ1acC BEUIECTB, AaTOMBI KO-
TOPBIX MUMEIOT OCOOEHHYIO BHYTPEHHIOIO CTPYKTYpY, crernuduye-
CKOE pacroJIOKEHUE 3apsHKEHHBIX AJIEMEHTAPHBIX YacTHIl, 00pasy-
IOIUX aTOM, 00YCIIOBICHHOE CHEepUUECKOI reoMeTpueH.

Hpe,Z[CTaBI/ITeJIHMI/I 3TOU IpyHIibl 3JICMCHTOB, HA3BIBACMBIX
deppomaznemuxamu, SIBISIOTCS METAILIBI - )KEJI€30, KOOAIBT U HU-
KEeJIb, y KOTOPBIX B CHILY 0COOEHHOCTEH BHYTPEHHEI 0 CTPOEHUsI, Ipa-
BUTAI[MOHHBIE MOJsI 00pa30BaHbl JMHEHHO CMEIIEHHBIMH 3JIEKTPHU-
YECKUMHU U MPOCTOI MAarHUT SIBISETCS OOBIUYHBIM 3JIEKTPUUYECKUM
qunoneM. M XoTs B TBEPBIX TeaX aTOMbBI HE MOTYT MEPEeMEeIaThCs
OTHOCUTCIIBHO APYyr Jpyra M3-3a MOIINHBIX CHJI T'PABUTALIMOHHOI'O
OPUTSDKEHUS. PYr K Jpyry, HECMOTps Ha 3TO (peppoMarHeTHKH
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UMEIOT CBOMCTBO HAMarHMYMBAaThCSI, TO B CTPYKTYPE UX aTOMOB JI0JI-
YKEH OBITh DJIEMEHT, UMEIOIIHIA BO3MOXHOCTb JIBHTAThCS, TAXKE CCITH
BEIIECTBO HAXOJUTCS B TBEPJIOM arperaTHOM COCTOSIHUH.

Ha pucynke (puc.10) n306paxeéH arom, UMEIOIMHUA CTPYK-

TYpY, NO3BOJISIONIYIO €MY JIETKO TIe-
peMaI‘HI/I[H/IBaTBCH BHCIIIHUM Mar-
HUTHBIM I10JICM. 3TOT aTOM HMECT
CIOKHYIO BHYTPEHHIOK  CTPYK-
TYpYy, TPEACTABISIONIYI0 CcOOOM
aroM B arome. IIpu HamarHu4mBa-
HUY BHEIIHUI aTOM HEMOIBHKEH, a
Puc.10 BHYTPEHHMI [10]] JEWCTBUEM BHEIL-

aTom ceppomMarHeTuka

HETO0 TOJIsI MOXKET JIETKO NepeKaThIBaThCSl BHYTPH, U3MEHSIST OOLIHi
JIUIOJILHBI MOMEHT.

Kax u3BecTHO, npu ynape MarHuT 4acTUYHO pa3MarHU4YMBa-
€TCs M 9TO SBJICHHE TaK e JIETKO 00BACHAETCS MPEAT0KEHHON KOH-
CTPYKLUEN.

Jluneiinoe cmeuyenue >1EKTPUIECKUX MOJIEH aTOMa OTHOCH-
TENBHO APYT APYyTra NPOSBISETCS B BUAE HEKOTOPOTO HepeKoca rpa-
BUTALMOHHOT'O MOJIA.

WU s>TOT Nepekoc cpagumayuonnozo nonsa N €CTb TO, YTO B
¢u3uKe OMMUO0YHO HAZBIBACTCS MACHUMHBIM noiem. [Ipu HarpeBa-
HUM (eppoMarHeTuka [ra.9], aIeKTpoHbl, NPUIUIILNE TPEUMYIIe-
CTBEHHO CO CTOPOHBI I10JIS [TOJIOKUTEILHOTO 3apsia, HEUTPaIUu3yIoT
JUIIOJIBHBIA MOMEHT U BEILECTBO TEPsSET MArHUTHBIE CBOMCTBA.
[Tpupogna, kak Mbl BUJUM, BIOJHE OOXOAUTCS CaMbIMH MUHUMAJIb-
HBIMH U IIPOCTBIMU CPEJICTBAMHU.

B cummempuunom rpaBUTalnOHHOM TI0JIE TEJIA, TOTEHIMAI
110001 TOYKH, KaK B I10JIE MOJIOKUTENBHBIX, TAaK U OTPULIATENIbHBIX
3aps110B, OJIMHAKOB, II09TOMY PAa3HOCTb JIEKTPUUYECKUX ITOTCHIIUA-
JOB B JII0OOOW TOYKE TAaKOTO MOJsA paBHA Hymo. OHAKO TaKuX
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BEIIECTB B TMPHUPOJIEC HE CYIIECTBYET, TaK KaK aTOMBbI C
CUMMETPUYHBIM TPABUTAIIMOHHBIM TTOJIEM B CHEPUIECKON METPHUKE
BCEJIEHHOM 00pa30BaThCsl HE MOTYT.
[ToaToMy aTOMBI JIFOOBIX BEIIECTB BO BCEJICHHOW BCeET/a
UMEIOT HEKOTOPYIO AcCUMMempur0 TpaBUTALUOHHBIX MOJIEH.
Teopernuecku B acummempuynom rpaBUTALMOHHOM T0JIE B

KaXJIOl €ro TOYKE CYIIECTBYET

o

PHBLIE YGbloaHAR MeTPUeCKInK HEKOTOpasi pa3HOCTb AJIEKTpUYe-

npn

rpaBvTaUMoHHOIO nong

noreHuwan

CKHX MOTEHIIHAJIOB, 00YCIIOBJIECH-
Hasl pa3HOUM BEJIMYUHOU DJIEKTPH-
YECKUX TI0JIeH, KOTOpas MPHUBO-
IUT K CMEILIEHUIO 3apsoB B

o
=

dQ,

NpOOHOM Telle WM K TOJIsIpHu3a-

0 paccronnue

LU, KOTOpast IIpHU NepeMELCHUN

Puc.11a NpoOHOTO Tena OCTaéTcsl Hew3-
MEHHOI.
Ot0 mokazaHo Ha rpaduke (puc.11a), rae TMHUM CMELCHBI
10 OCH IOTEHIMaJIoB Q.
[Ipu nBv>xeHHM TPOOHOTO TElla B HEPEKOUIEHHOM TPABUTA-
UOHHOM TI0JI€ (MAZCHUMHOM), TIE PIECKTPUUYECKHUE OIS JTUHEUHO

CMCUICHbBI OTHOCUTCIIBHO JpYyr

sl ot i JIpyra, pa3HOCTh 3JIEKTPUUECKUX

rpaB1TaLMoOHHOro nons

notexyuan 2

IIOTCHOHUAJIOB OT TOYKH K TOYKEC

aq, U3MEHSETCS, B PE3YJIbTATE YETO B

HEM BO3HHKAET TBUKCHHE DJICK-

oY D TPUYECKHUX 3aps/IOB WU 3JeK-
paccToRAwE TPUYECKUU TOK.

D10 sBIeHWE B (HU3UKE

HOCUT Ha3BaHUE I1eKmpomaz-

HUmMHON uHOYKYuU ¥ TIOKa3aHo Ha rpaduke (puciollb), rae nuuun

Puc.11b

cMerneHbl o ocd R. DTO mO3BONSET Tak Ke JIETKO OOBACHUTH
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OPUHLNI pabOThl, TaK HA3bIBAEMbIX, YHUIIOJISPHBIX T€HEPAaTOPOB
0e3 MpUBJIEYECHUS TCEBJOHAYYHON TEOPUH OTHOCUTEIBHOCTH WIIU
Kakux-To Mupuueckux cui Jlopenua.

To 06cTOATENBCTBO, YTO MATHUTHOE TOJI€ — 3TO MEPEKOIICH-
HOE TPaBUTAIMOHHOE I10JIe, 00Pa30BAHHOE JIMHEHHO CMEIIEHHBIMU
AIEKTPUYECKUMU IIOJISIMU, JIETKO JTOKA3bIBACTCS IPOCTBIM DKCIIEPU-
MEHTOM.

B snexTpoHHO-ITy4eBOl TpyOKe, JIEKTPOHHBIN JTyd OTKIIOHS-
€TCs DJIEKTPOCTATUYECKHUM I0JIEM IUIOCKOIO KOHJEHCATOpa, OTTa-
KHUBasICh OT OTPUIATENILHOM U MPUTATUBASICH K MOJOKUTEIHHON 00-
KJIaJIKe. DTO MOKa3aHO HAa PUCYHKE
(puc.12a). Eciu ke OTKIOHSIOIIYIO

AMEKTPOH

CUCTCMY BBIIIOJIHUTL IO CXEMC pU-

spar cyHka (puc.12b), ¢ nBymsa nmapamu
BCPTUKAJIBHO OTKJIOHAIOHIUX 3JICK-
TPOJIOB, HMHUTHUPOBAB IIEPEKOC I'pa-

BUTAIMOHHOI'O II0JI4, TO IINIOCKOCTH

Pas:iz OTKJIOHEHHUS DJIEKTPOHHOIO JIyda
Oyznet noBépuyta Ha 90 rpaaycos.

To ecTh 3NEKTPUYECKUMHU MOISIMH JIBYX Iap BEPTUKAIBLHO OT-
KJIOHSIFOIIUX 3JIEKTPOJOB MBI CO3AaéM MEPEKOC T'PaBUTAIMOHHOTO
TIOJISI WK, IPYTUMU CIIOBAaMH MarHUTHOE TI0JI€ U DJIEKTPOHHBIH TTyY,
MPOXOIS Yepe3 ITY CUCTEMY IIEKTPOIOB, OYAET OTKIOHSATHCS TOPH-
30HTaJIBHO.

To ecTb Tak ke, Kak B 3JICKTPOMAarHUTHON OTKJIOHSIOLIECH CH-
cteme. Tak kak J1100bIe AI€MEHTapHbIE YaCTULIBI COCTOST U3 OoJiee
MEJIKUX CyO3JIeMEHTapHBIX YaCTHIl, OHH 00J1a1at0T, TNOO aCUMMET-
puei, 100 HEOONBIINM MTEPEKOCOM TPaBUTAIIMOHHOTO TIOJIA, B pe-
3yJbTaTe KOTOPOro MPH JBUKEHUH B ACUMMETPUYHBIX TPaBUTALIH-
OHHBIX TOJISX JPYTUX 0OBEKTOB, OHU MPUBOISITCS BO BpallleHUE, KO-
TOPOE TPAKTYETCA COBPEMEHHON HAYKOU KaK CHUH.
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BripakeHHBIMHM JUTIOJIBHBIMA MOMEHTAMHU B OCHOBHOM, KaK
MpaBujo  00JaIaloT COCTaBHBIC YACTHUIIBI, KOTOpBIE TMpH
CTOJIKHOBEHUHU JIETKO pAaCKaJIbIBAIOTCS HA COCTaBHBIC YaCTH.

DeMeHTapHbIC YaCTHIIBI,

cocToslie U3 0oliee  MEIKHX
CyOBAIEMEHTIPHBIX YaCTHII
PAacKOJIOTh HEBO3MOXHO, TaK KakK y
YEeJI0BEUYECTBA II0OKA HET HCTOUHHKOB
HOIXOISIIEH MOIITHOCTH.

Kaxk mumyT B yueOHMKax ¢u-
3WKH, JIEKTPUUECKUA TOK — ITO TIO-

Puc.13

TOK 3apsKEHHBIX YacTHUIl — AIEKTPOoHOB. HO orpomMHOE KOJTH4ECTBO
AJIEKTPOHOB, NBIDKYIIUXCS B TMPOBOJIHUKE, MPEACTABISET COOO0M
MHO>KECTBO MapaJUIeTbHBIX TOKOB, KOTOPBIE TI0 3aKOHY MPUTSKCHUS
napauIeTbHBIX TOKOB OyIyT CTSATHBATHCS B TOHKUN HIHYD, IPOXO-
JSITIHAN 110 [IEHTPY TPOBOHHKA.

B 3TOM ciiyuae HUKaKOTO 3JIEKTPUIECKOTO TIOJISt BOKPYT MPO-
BOJIHMKA HAOII0aThCsl HE JOKHO, TaK KaK OHO B CHITY 3aKOHa 00-
paTHBIX KyOOB O4YE€HB OBICTPO YOBIBACT C PACCTOSTHUEM U K TOMY XKeE
OUYEHb CHJIbHO SKpPAaHUPYETCs aTOMaMH MPOBOJHHKA, OKpYXKaro-
MMM TOKOITPOBOSIIMEI "IIHYp".

MexaHu3M CTATHBAHUS IBUXKYIIIXCS 3apsiaoB (puc.13) o0y-
CJIOBJICH WX BOJTHOBBIMH B3aWMOJCHCTBHUSIMH MU Pa3HOCTHIO CKO-
pocTeli BOJHBI, KOTOpAsi 3aBUCHUT OT HAPSHKEHHOCTH WM 'TIIIOTHO-
CTH" TPaBUTALMOHHOTO TOJII B KOTOPOM JBHXKETCS 3apsii. Pokycu-
poBKa aekTpoHHOro ayda B DJIT o0ycrmoBieHa Iuib TeM, 4TO Ha
boxycHUpyOImUi 3IEKTPO.T TOJAETCS BHICOKOE HAIPsHKEHUE, YBEIH-
YHBAIOLIEe CKOPOCTh AJIEKTPOHOB.

B peanvnocmu, snekmpuueckuit moxk npeocmaenaem coooi
06a 6CMPEUHBIX NOMOKA 3aPA00E PA3HO20 3HAKA, 0BUICYUWUXCA C
YCKOpeHuem, Ka)cowlil u3 KOmopbulx, 6 CU1y 3aKOHA RPUMAINCEHUA
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napaiienbHbIX MOK08, CHPEeMUmCcA 3aHAMb MECmO 6 UeHmpe
npo6oOHUKA.

Ho Tak kak camu 3apspKE€HHBIE YAaCTHIBI MaTepUaIbHbI U
HEMPOHMIIAEMBI, a TIOJISI Pa3HBIX 3apsI0B HA0OOPOT MPOHHIIAEMBI
JIpyT Ul APYra, TO UX BCTPEUYHbIE TOTOKH 3aKPYUYMBAIOTCS CHUpa-
JIBIO BOKPYT ApYr Apyra. B 3ToM ciydae 3aKpydeHHBIE MIOTOKH 3a-
PSAIOB B CIUPATSX OYAYT CTPEMUTHCS K IOBEPXHOCTH TIPOBOIHUKA,
YTO U MOATBEPKIAETCS OIBITOM.

U B aTOM %€ ciydae BOKpYT IPOBOJHUKA C TOKOM MOSIBUTCS
nepekoc TPABUTAIMOHHOTO TMOJA (MazHumHoe no.je), KOTOPBI
MO>XHO OOHAPYKHUTh C TIOMOIIBIO CTPEIKHA KOMIIaca.

[Ipu nepemene HampaBiIeHHS TOKA, HAIPaBJICHHUE MEPEKOCA
W3MEHHUTBCSA U MATHUTHAS CTPEJIKA OTKJIOHUTCA B IPYT'YIO CTOPOHY.

[Ipu npoxoxkAEHUHU 110 MPOBOJHUKY IEPEMEHHOTO TOKA, I10-
TOKH 3apsAJI0B MEHSIOT HAIIPABJICHUE ABUKEHUS U, COOTBETCTBEHHO,
MEHSIETCA HANpaBJICHUE BPALICHUS CHOUPAIECH, YTO MNPHUBOAUT K
OBICTPBIM M3MEHEHUSIM TEePeKoca TPABUTAIMOHHOTO TOJSI BOKPYT
MPOBOJHUKA M PACTIPOCTPAHECHUIO STUX U3MEHEHUI B BUJI€ IPaBUTA-
IIMOHHBIX BOJIH, KOTOpBIC B (DU3UKE HA3BIBAIOTCS I71€KMPOMAZHUNI-
HbIMU VTV PAOUOBOTIHAMU.

OTHU TpaBUTAIMOHHBIE BOJIHBI BOKPYT MPOBOJHUKA C TEpe-
MEHHBIM 3JIEKTPHYECKUM TOKOM, UMEIOT C(HePUUECKYIO TharpaMmy
HANPABIEHHOCTH U 0CNIa0EBAIOT C PACCTOSHUEM IO 3aKOHY 00part-
HBIX KBaJIpaToOB.

Ipumeuanne! Cywecmeosanue 6cmpeuHsx ROMOKO8 3aps006
00yCno61eHo mem, Ymo ¢ Mamepuanax oObIYHbLIX NPOBOOHUKOE 8Ce20a
npucymcmeyem He3HAUUMeIbHoe KOAUUeCmeo HACHUuy ¢ NOA0NHCU-
MENbHOU acumMmempueil 2pasumayuoHHbIX noJiell — RPOonoHos. Jex-
MPOHBL U HPOMOHDBL, RPUMAZUBAACH OPY2 K OPY2Y, 00pa3yiom Heumpaib-
Hble Yacmuybl, KOMOpPvle HAX0OAMCIL 8 MENCAMOMHOM NPOCHPAHCHIGE
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eeuiecmea. KOZ&(IPLL’)‘HOCmb nomenuualo6 6HeuwlHe20 UCmo4YHuUKa 371eK-
MPUYecK020 MOKA PA3pbléaem Ux, OH HAYUHAIOM 0BUZAMbCA 6 NPOMU-
60NOJI0IHCHBIX HANRDAB/ICHUAX, co3oaeas 6CmpevuHnble nomoKu 3ap}l008.
C oT01i TOUKHM 3peHus MONPoOyeM OOBSICHUTH MEXaHU3M BO3-
HUKHOBEHHSI TOKa caMoMHAyKnnu. Korja K KOHIIaM NPOBOJHHKA
(puc.14) mpuiokeHo HaNpsDKEHUE, B HEM HAaYWHAETCS IBUYKEHHE 3a-

PAIOB. DJIEKTPOHBI JIBUKYTCS
dP(J=P,-P, | TIO HAIIPABJICHUIO K TIOJIOKH-
dP(+)=P -P,

dP=P-P, '| TEJIBHOMY TOJIOCY HCTOY-
__ | | HvKa, MPOTOHBI — K OTpHIa-

. 7 | TEIBHOMY.
E n Tak kak MoTOK MpOTO-
—% HOB, B CBSI3U C OTPULIATENLHON

Puc.14 acuMMeTpueit BEIECTBA

HAIllEro MUPA, HUYTOXKHO Mall M JINIIb HE3HAYUTEIHHO YMECHbBIIIACT
Pa3HOCTh AMEKTPOHHBIX TIOTSHIIMAIOB, TO MBI OyZIeM paccMaTpUBaTh
TOJILKO JIBM)KEHHUE AJIEKTPOHOB. M XOTS HUYTOXHBINA TIOTOK MPOTO-
HOB SIBJISICTCS. TIPUYMHOW 3aKPYYHBAHHS ITOTOKOB 3apsIOB B CIIH-
paJib, U HAC 3TO TIOKA HE UMEET 3HAUYCHUSI.

DNEeKTPOH, IBUTASICH K TOJOKUTEIHHOMY TOJIOCY HCTOY-
HUKAa TOKa, HEMPEPHIBHO YBEITUYUBAET CBOIO CKOPOCTh M3-32 MOCTO-
SIHHO YBEJIMYMBAIOIICHCS, COTJIACHO 3aKoHY KyIlloHa, CHIIBI IPUTSI-
KCHUS.

N3-3a 3T0M pa3HULIBI CKOPOCTEN AJEKTPOHOB HA IPOTUBOIIO-
JIOXHBIX KOHIIAX MPOBOJHNKA, BOZHUKAET PAa3HOCTh WX KOHIICHTpA-
uuid wim pazHocts noreHuuanoB dP.=P2 —Pi1. U3 He€ Bbuntaercs
Pa3HOCTH MOTEHINANIOB, CO3/IaBaeMasi BCTPEUHBIM JIBUIKEHUEM TIPO-
TOHOB dP(+)=P3-P1. Pe3ynbTupyromas pa3HoCcTb HOTEHIIMAIOB OIIPe-
nensiercs dpopmynoit dP=P2-Ps.

[Ipy OTKIIIOYEHUM MCTOYHMKA TOKA, MO JAECHCTBHEM 3TOM
pasHoctu noreHuanoB dP, 3JeKTpOHbI, HAKOTTMBIIMECS B OTPHIIA-
TEJILHOM KOHIIE TPOBOIHUKA ITPOJIOKAIOT IBM)KEHUE TI0 HHEPIIUU K
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MOJIOKUTENBHOMY KOHILy ¥ HaKaIUIMBAKOTCS B HEM, CO3JaBasl yKe
HECKOJIbKO MEHBIIYI0 OOpPaTHYIO pa3HOCTh MOTEHINAOB. B pe3ynb-
Tare NEeUCTBHS ATOM 00paTHOM Pa3HOCTH MOTEHIIMAIOB, JIEKTPOHBI
CHOBa HAYMHAIOT JABUTaThCS B OOpATHOM HAIPaBJICHUU U MPOLIECC
MOBTOPSIETCSI.

[Tocne HECKONMBKUX 3aTyXaloluX KoineOaHui, 3aBUCSIINX OT
JUTMHBI TTPOBOJIHUKA, KOHLEHTPAIUs 3JIEKTPOHOB BHIPABHUBAETCS U
TOK IIPEKpaIaercs. ITOT TOK B 3JIEKTPOAMHAMUKE U Ha3bIBACTCS TO-
KOM CaMOMHIYKIIWH.

Ecnu psimom ¢ mpoBOJAHUKOM MOMECTUTH (eppOMAarHUTHBIN
MaTepuai, TO Iepuoj KoiebaHuil yBelInYuTCs U3-3a OTEPh Ha Iie-
pECTPOMKY CTPYKTYp ero aromoB. OTCroia MOKHO CAeNaTh BBIBOJ,
YTO MPU MPEKPALIEHUH TOKA, STEKTPHUIECKHUE KOJICOaHHsI BOSHUKAIOT
HE M3-32 U3MEHEHUSI HEKOEeT0 MU(UYECKOTO MATHUTHOTO TOJIS, a T10
COBEPILEHHO APYroi MPUYMHE U YTO HUKAKOE MAarHUTHOE T10JIe, HU-
KAaKOTO y4acTus B MPOIECCE HE MPUHUMAET.

A cnenoBaTenbHO HHUKAKOM MAarHUTHOW COCTaBISIOIIEN B
JJIEKTPOMAarHUTHBIX BOJHAX HET. ECThb JBe 3IEKTPUYECKUX
COCTaBJISIFOLIUX, 00YCIIOBICHHBIX BOJTHAMHU B AIEKTPUUYECKUX MOJISAX
MPOTUBOIIOJI0KHBIX 3HAKOB, CMENIeHHbIX Ha 180 rpagycos.

A nomomy HUKaKOIl 31eKMPOMAZHUMHOU CAMOUHOYKUUU,
mMak Jee KaK u camozo MaZHUmHo20 nojisa He Cyuiecmeyem.

Bricokoii KOHIIEHTpaIiel 3JEKTPOHOB TaK e 0O0BbsACHIeTCS
U TOT ()aKT, YTO HUTh HAKAIMBAHUS JIAMIIOYKH YacTO MEPEropacT
OKOJIO OTIOPHOTO 3JIEKTPOJIa C KOTOPOTO B MOMEHT BKJIFOUEHHUSI T10-
CTYMAIOT 3JIEKTPOHBI, XOTS JOJKHA ObI Ieperoparb MocpeauHe, TaKk
3JIEKTPOJIBI UTPAKOT POJIb TEIIOOTBOAA. [Ipy KOHTaKTe BemecTs (Me-
TAJJIOB) C PA3JIMYHON BEJIMYMHON OTPULIATENIHLHON AaCUMMETPUH T'pa-
BUTALIMOHHBIX MOJIEH aTOMOB, MEX1Y HAMH BO3HUKAET HEKOTOpas
Pa3HOCTh ANMEKTPHUECKUX MOTCHUMAIOB (MOTEHIMATBHBIN Oapbep

(puc.15)).
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[TosToMy mpu MpOXOXACHUU TOKA 4YEpe3 TAaKOW KOHTAKT B
OJIHOM HalpaBJeHUH, 3Ta PA3HOCTh MOTEHIUAIOB CKJIAJbIBAETCS C
Pa3HOCTHIO MOTEHIIMAJIOB UCTOYHHUKA TOKA, a B JIPYTOM JIEHCTBYET
MPOTUB HEE, TO MPUBOJIUT K PA3IUYHON BETMUMHE TOKA, IPOTEKAIO-
LIEr0 4Yepe3 KOHTAKT, 3aBUCALLYIO0 OT €ro HampasiieHud. Jpyrumu

U u CJIOBaMU, JIFOOBIE KOHTAKThI

mpl METaJUIOB C PAa3JIM4HOU Be-
um/"; ¢ JUYUHON aCHUMMETPUH 00-
¥ ! JaAa0T CJIa0bIMU "BBITIPS-
MHUTENbHLIMU' CBOMCTBAMU,

3aBHCAIIIMMHU OT BCIIMYHHBI

Katoa AHoa KOHTAaKTHOM PAa3HOCTH IIO-
| TEHIIAAJIOB.
—
o6nacTs ¢ Manoi 06nacTb ¢ Gonbuwon M Takne KOHTaKThI
oTpUlaTensHon OTpULATENLHOU
acuMmeTpHed (+) acumueTpue (=) TaK € ABJIAIOTCA UCTOUYHU-
Pue.15 KaM# DJIEKTPUYECKOIO

TOKAa, KOTOPBIM 3aBUCUT OT Pa3HOCTH OTPULIATEILHON aCUMMETPUHN
KOHTaKTUPYIOUIMX BelecTB. VX B (pu3uke Ha3bIBAIOT AJIEMEHTaMU
[lenbThe.

KoHTaKThI ¢ 0OJIBIION, TEXHOTOTUYECKH CO3JaHHOM, pa3HO-
CThIO aCUMMETpHUH, cOo3Jarouiie OOJbIIYI0 KOHTAKTHYIO Pa3HOCTh
MOTEHIIMAIOB (MOTEHIMALHBIN Oapbep), Ha3bIBAIOTCS MOIYIIPOBO/I-
HUKOBBIMH JIMOJaMH, TOK Y€pe3 KOTOpPbIE, B IIPeIesiax 3TOro MOTEH-
[IUABHOTO Oapbepa, MOXKET TeYb MPAKTHYECKU TOJBKO B OJHOM
HaIpaBJICHUU.

[Tpu moakIIOYeHNH NCTOYHHKA MUHYCOM K 00JIaCTH C MaJIou
OTPHUIIATEIIEHON CUMMeTpuei (p), 0003HAYEHHOW MaJIbIM 3HAKOM
MHHYC, SJIEKTPOHBI JIETKO ITPOHMKAIOT B HEE IOJ JECHCTBUEM He-
00Jb110# pazHOCTH MOTEHITUATIOB Umin, TOTOMY YTO CHJIBI OTTAJIKH-
BaHUs c1a0bl. IX MPOHUKHOBEHHE B 30HY (M) 00JIEryaeTcs TeM, 4TO
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MPUIBUKEHUU B 30HE (P) JIEKTPOHBI YCKOPSAIOTCA, TpUOOpeTas Ku-
HETHUYECKYIO SHEPTHUIO JUIsl PEOJIOJIEHUS CUJI OTTAJIKUBAHUS DJIEK-
TPOHOB, COAEPKAIIMXCS B 30HE (N).

[Ipu moAKIIOYEHNH UCTOYHHMKA TOKa MHHYCOM K 00JIacTH ¢
OOJBIION OTPHUIATENFHOM acUMMETpHE (n), 0003HAUYEHHOUN 00JIb-
IIMM 3HAKOM MHMHYC, 2JIEKTPOHbI HCTOUYHUKA HE MOTYT IPOHUKHYTh
B He€ M3-3a OOJIBIINX CHJI OTTAJIKUBAHUS, U TOK, (€CITU Pa3HOCTh I10-
TeHuuanoB He npesbimiaeT Unp), B 3TOM HalpaBlIEHUU 4epe3 KOH-
TaKT HE IPOXOUT.

[Tpuyem s1exkTpoHBI U3 001acTH (P), 0003HAYCHHONW MaJIbIM
MHUHYCOM, YXOJIAT K OJIOKUTEIHHOMY MOJIIOCY UCTOYHHUKA, 00SIHSIS
3Ty 00J1aCTh ANEKTPOHAMH U COOTBETCTBEHHO OXJIaxaas e€. ITo, TaK
Ha3biBaeMblll "IdexT IleabThe", HA KOTOPOM OCHOBaHa paboTa
HOJIYTIPOBOJHUKOBBIX XOJI0JUIBHUKOB.

IIpuyem 4acTh 37EKTPOHOB, HAKOIUBILUXCS B KpalHeH (11pa-
BOM [0 PUCYHKY) 00JIACTH 30HBI N, MOBBIIIAET aCHMMETPUIO €€ aTo-
MOB M COOTBETCTBEHHO HampspkeHus mpobos. Takum obOpazom,
HaIpspKEeHUEe TPo0ost OyET 3aBUCETh OT MTUPUHBI 30HBI N.

He6onb1ias yacTh JI€KTPOHOB, MPOHUKIIIKUX Yepe3 30HY N B
30HY P, CO37aeT TOK yTeuku. [Ipu mpeBbieHnn 0OpaTHOM BHEIITHEH
Pa3HOCTHIO MOTEHIIUATIOB MOTEeHIUAIbHOTO O6apbepa Unp, B CBSI3M C
OOJBIION KOHIICHTpAIUEH SJIEKTPOHOB B 00JIACTH aHOMA, SBISIO-
IIMXCS TaK KE U HOCUTEISIMU TEIl1a, IPOMCXOANT, TaK Ha3bIBAEMBbIH,
TETUIOBON MpoOo# [r1.9] u BBHIIPSAMUTENBHBIE CBOMCTBa KOHTAKTa
TEPSIFOTCS.

Ecnu anognast 001acTh KOHTaKTa YCTaHOBJIEHA Ha TEIJIOOT-
BOJIe, TO MPOOOW HE MPUBOJAUT K PAa3pPYIICHUIO KOHTAKTa M TMOCIE
CHSITUSI BHEITHEH Pa3HOCTH MOTEHIMAIOB, CBOMCTBA KOHTAKTa BOC-
CTaHaBJIMBAIOTCSL.

Ha rpaduke noka3zaHo pacnpeseneHnue MoTeHIHalIoB U CTa-
HOBUTCSI IIOHATHO, IOYEMY TaKOM KOHTAKT IIPOBOJUT TOK B OJHOM
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HaINpaBJICHUH, MOKAa3aHHOM CTPEIKOW. 3/1eCh HampaliuBaeTcsl aHa-
JIOTHS C HAKJIOHHOM IIOCKOCTBIO.

Hpumeuanue! Tax kax 6 npupode Hem Huuezo GUPMYATLHO20
U MHUMO20, 00BACHEHUE YUEHBIMU MEXAHUIMA HPOMEKAHUA MOKA
uepe3, MaKoil KOHMAKM, HA3bl6AEMbLIL - NEPEX0OOM C NOMOWBIO He-
cyuecmeyrouux "'ovlpok'’, cosepuieHHO HecoCmoamebHO, U A6AAemcs
maKoil jce Yyuiblo, KaK 2pasumayuorHblil KOIanc wili KaK 603HUKHO-
6€HUe 8 BAKYYME HEKUX GUDMYATIbHBIX YACMUY UTU KEAHMO8 IHEPLUL.
Jroobvie e3aumooeiicmeusn 6 npupooe — IMoO 63auUM0OOeicmeus He MHU-
MBbIX, KAK 6 MameMamuKe uiu GUPMyaibHolX, d CO6EPUIEHHO PealbHbIX
MaAmMepuaIbHbIX YACMULY,.

Hcxond u3 BBILIEU3TI0KEHHOIO, MOXHO CHAENATh CIIEIYIO-
M BBIBOJ: TIPOBOJHUKH — JTO BEIIECTBA UMEIOIEe HEOOIBITYIO
OTPULATEIBHYI0O ACUMMETPHIO TPABUTALIMOHHBIX TOJIEH aTOMOB, B
KOTOPBIX JIEKTPOHBI MOTYT MIepEMENIaThCs 0T ICHCTBUEM HEOOIb-
1101 BHEIIHEN pa3HOCTU MOTEHIUAJIOB.

A M307ATOpPHI, HA00OPOT, 00IaIAI0T OYEHBb OOJBIIION OTPH-
[ATEIbHON acCMMMETpHEN, TOITOMY JUISI TOTO YTOOBI JIEKTPOHBI
MOTJIHM B HUX MEPEMEINATHCS, HY)KHO MPUIOKUTH K HUIM OUY€HB 00JIb-
LIy BHEIIHIOK PAa3HOCTb MOTEHUHAIOB. TO €CTh BONPEKU YTBEP-
KACHUIO O(QUIIMANTBHON HAYKH BCE TMPOUCXOAUT C TOYHOCTHIO
Hao0OpOT, BEIIEeCTBA C OOJIBIIUM COACPKAHUEM DJICKTPOHOB — ATO
H30JISTOPHI, & C MAJIBIM — ITPOBOIHUKH.

U 510 Tak xe snerko npoBepuTh. [Ipr NpUKOCHOBEHUHU K Me-
TAUIMYECKOMY TPEAMETY HUMEIOIIEMY Mallyl0 acCMMMETpHIO (He-
0O0JIBIIIOE COMIepKAHUE FIICKTPOHOB), SJIEKTPOHBI HAIIIETO TeJia OyayT
nepexoauTh (MU yHIUPOBATH) B METAIL, CO3/1aBast OLYIIEHUE XO-
jJoxa.

Ho 310 Henb3s Ha3BaTh JIEKTPUYECKUM TOKOM, IIOTOMY YTO
ANEKTPUYECKUN TOK — 3TO YCKOPEHHOE JABUKEHUE AJIEKTPOHOB, O]
JIEUCTBUEM PA3HOCTH ICKTPUUYECKUX MOTCHIIUATIOB. A 371€Ch K€ MbI
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nMeeM MeUICHHYIO (Y310 SJIEKTPOHOB M3 00IaCTH ¢ OOJIBIIUM
UX coiepKaHHEM, B 00J1aCTh C MEHBIIIMM COJIEPKAHUEM.

Hano 3ametuts, 4T0 B JIIOOOM BEIIECTBE HUKOT A HE OBIBAET
cBOOOAHBIX 271eKTpoHOB. OHU BCe Bceraa cBa3aHbl ¢ aromamu. CBo-
0OJHBIC JIEKTPOHBI, B OCHOBHOM, COJEP)KATCS B TOTOKE COJHEY-
HOTO U3Ny4YeHUS U B (PU3HKE, U3-32 OOJIBIION CKOPOCTH JIBHIKEHUS,
OHHU OIIMOOYHO HA3bIBAIOTCS (POTOHAMHU.

["a3p1, UMerOLITHE OYEHB OONBIIYI0 ACUMMETPHIO TPABUTAIIH-
OHHBIX TOJIEI aTOMOB, COJIEPKALINX OOJBIIIOE KOJINYECTBO IJIEKTPO-
HOB, €CTECTBEHHO SIBJISIIOTCS U30JISITOPAMH.

s TOro, 4TOOBI 3JEKTPOHBI MOTJIM ABUTAThCS B rase, OH
JOJIKEH OBbITh CHJIBHO Pa3peXeH, YTO MPUBOAMT K YMEHBIIECHHUIO
KOHIIEHTPAIIUU DJIEKTPOHOB WM OOIIEH OTPUIATEIIbHON acCHMMET-
pHUH, YTO YMEHBIIAET BEPOSATHOCTh UX B3aUMOJICHCTBUS C MOJICKY-
JIaMH Ta3a U YBEIUYUBACT €T0 AIEKTPOIPOBOJTHOCTD.

JKuakocTr, IMEIOT TOPa3I0 MEHBINYI0 ACHMMETPHIO, YeM
ra3bl, HO OOJIBIIYI0, YeM TBEPJBIC TENA, TOITOMY MEXaHHU3M DJIEK-
TPOIIPOBOJHOCTU B HUX TOpa3o cioxHee. OH CUJIBHO 3aBUCHUT OT
aCUMMETPUI aTOMOB MJIM MOJIEKYJI CaMOM KMJIKOCTH U MaTepHaJIOB,
U3 KOTOPBIX CAENaHbl AIEKTPOIbI.

[Ipu norpyxeHuu, HapuMep, MeTaIa B KUAKOCTb, UMEIO-
X HEOOJBIIYI0 Pa3HOCTh ACUMMETPUN TPABUTAIIMOHHBIX TOJICH,
MPOUCXOIUT cienyromee. MOJeKynbl KHAKOCTH, UMesS TOpa3io
OOJBIIYI0 ACUMMETPUIO TPABUTAIIMOHHBIX TOJIEH OTJAIOT U30BITOY-
HBIC JIEKTPOHBI AaTOMaM METaJljIa.

B pesynpTaTe yero acuMMeTpusi I'paBUTALMOHHBIX MOJIEH
aTOMOB MeTaJlla YBEIMUMUBAETCS, CHIIbI MPUTSHKEHUSI MEXKAY HUMHU
YMEHbILAIOTCA U OHU HAYMHAIOT OTPBIBATHCA OT OCHOBHOW Macchl U
MIPOHUKATH B BOAY. TO €CTh METaJlsl HAUUHAET PACTBOPATHCS B KHJI-
KOCTH ¥ HHTEHCUBHOCTH 3TOTO Tpoiecca OyIeT 3aBUCETh OT Pa3HO-
CTU UX aCUMMETPUN.

46



Beonroyust MATEPHH

Ecnu B3sTH BemiecTBa ¢ 0O4E€Hb OOJIBIION pPa3HHIICH acHM-
METpPHH, TO MPOIECC paCTBOPEHUS OYJET OYeHb MHTEHCUBHBIM. [Ipn
3TOM MbI MTOJYYUM MPOCTEUIINNA raJlbBAHUYECKUI 3JIEMEHT, TJE T0-
JIO)KUTEIIHBIM TIOJIFOCOM OYJIeT XKHAKOCTh. OmucaHue MOBEICHHS
KOHTaKTOB MEXy METAIaMU U JKUIKOCTSIMHU TpeOyeT OTACIbHOM
CTaTbU, B CBS3U C IyTAHULIEH, CO3JTaHHON YYEHBIMU, MEXK Y HAIIPAB-
JIEHUEM JBH>KEHUS DJIEKTPOHOB U IPUHSATHIM B HAYKE HAPABIEHUEM
TOKa.

SIBrieHMEe BO3ZHMKHOBEHHUS KOHTAKTHOW PAa3HOCTH MOTEHIMA-
JIOB MCHOJIb3YETCS B TEXHUKE MPU CO3JaHUM Tepmonap. B Tepmo-
nape MUCIOIb3YIOTCS METAJUIBI C OOJIBIIION KOHTAaKTHON Pa3HOCTHIO,
MIpY HArpeBaHWU KOTOPOTO ACUMMETPHUS T'PABUTALMOHHBIX MOJIECH
aTOMOB BELIECTB, BXOJAIIMX B TEPMOIIAPY, YBEIUUYMUBAETCSA HE OIU-
HaKOBO. TO €CTh 3TU METAJIIBI TOJDKHBI 00JIaaTh Pa3HOM IIEKTPO-
MPOBOJIHOCTBIO. A 3JIEKTPONPOBOAHOCTh — 3TO TO XK€ CaAMOE, UTO U
TEIJIONPOBOHOCTb.

[pumeuanne! Huenno nepekocel 2pasumauuoHHbIX noJiell 36e-
Hbes OTUHHBIX opzaHuuecKux moaexyn pesunvl, /IHK u mnozux opyzux
6bICOKOMOIEKYIAPHBIX coeounenuﬂ, AeaAmwomcea npulmnoft ceéopauuea-
HUA UX 6 CRUPANU, KOMOPble U NPUOAIOM IMUM 8EULECINEAM CEOIICIMEA

ynpyzocmu.
Hekesk

Ilepekoc TpaBUTAIIMOHHOTO MOJIS 3eMIIH (MACHUmMHOE noJie),
00YCJIOBJICH KPYTOBBIM JIBH)KCHHUEM 3apsDKCHHBIX YaCTHIl COJTHEY-
HOTO M3JIy4YeHUs, 3aKPYICHHBIX CYTOUYHBIM BPAIICHHEM 36MHOM aT-
Mocdepsl (puc.16). Takum oOpazom, 3eMisi HAXOAWTCS, KakK OBbl,
BHYTPHU JBYX OOBIYHBIX KATYyIIEK C TOKOM, IO OJHOW M3 KOTOPBIX
JBUKYTCSI OTPULIATEIbHBIE 3apsi/ibl, a 110 APYTOM - MOJOKUTEIbHbIE.

OTH TOKM CO3JAI0T BOKPYTI 3€MJIM JIBA MAarHUTHBIX MOJI,
HaIpaBJIEHHBIX HaBCTpeuy apyr apyry. [Ipuyuém, TOK BO BHYTpEH-
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HEell KaTyllKe O4YeHb Mall U 00pa3oBaH MPEUMYILECTBEHHO TSIKE-

JIBIMH, TOJIOKUTEIHFHO 3apsDKEHHBIMH YacTUIAMU — IMPOTOHAMH, a

BO BHeIlIHEH — OoJiee IErKMMH, OTPULIATEIbHBIMU — IEKTPOHAMH.
OTH TOKU U 06pa3y10T, TaK Ha3bIBaeMbIE, paOUayuoOHHble NO-

SEPadoBaHME P
FALCHHTHST . JIBTHU Mar”HuT-
Sadets ;,..:,:. Aca. Te3yIbTHPYIOHIee
HOE TI0JIE, ero MOJAPHOCTb U
\fs::——- o
HANPSKEHHOCTD HATIPSIMYIO 3a-
- mmumﬁ
E i BUCAT OT TOT'O, KAKHC 3apsbl
'l' npeo6nagaloT B MOTOKE H3IY-
Ww_m YeHHMS, TIOJNIOKMTEIbHBIE WU
OTpHIATENbHBIE.
Puc.16 [To HampaBleHHWIO Bpa-

HICHUS 3EMIIA, MOKHO JIETKO ONPEEIUTh, YTO B U3TYyUSHHUH MPE00-
JaIal0T OTPUIATENbHBIC 3apsiabl. Tak Kak Hamra 00JacTh BCEICHHON
AMEET OTPULIATEIBHYKO ACUMMETPUIO ATOMOB BEILECTBA, ITOTOK I10-
JIOKUTENBHBIX 3aps10B HUYTOXKHO Mall.

pumeuanne! Eciu 0bl cooepicanue noaoicumenbHolx u ompu-
UamenbHbIX 3aPA006 8 NOMOKe U3IYUEHUs ObLIU PAGHDL, NOAAPHOCU
"mMaznumnuix'' noneil, oopazyrouwuxca npu ux OudzCceHuu, Ovlau vl
PABHBL U RPOMUGONON0ICHBL. B pe3ynvmame smozo onu ckomnencupo-
eanu 0vl Opyz Opyza u niaaHema 6000uie 0bl He UMeNa «MAZHUMHO20
nona».

Kak mpaBuo, muaneTsl, He UMeroIIe atMmocdep, He UMEIOT |
MAardamuTHBIX HOHeﬁ, B CHUJIy TOrO, 4TO TPACKTOPHUH HaCTUI] COJIHCY-
HOTO M3JIy4YEHUs B HUX HE 3aKPYUUBAIOTCS U HepeKoca TpaBUTAaIlU-
OHHOT'O TIOJISI HE TPOUCXOUT. XapaKTepHbId ToMy npuMep - JIyHa.
OHa TpakTUYECKH HE MMEET aTMOCHEphl, TOITOMY €€ MarHUTHOE
T10JIC UCYE3aIOIe MaJIo.

[TepenontocoBka MArHUTHOTO TOJIST 3€MJIM BO3MOKHA JIUIIIb
B JIBYX CIIy4asix, B Clly4ae M3MECHECHHS COOTHOIICHUS COACPKAHUS
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MPOTUBOMNOJIOKHO 3aPSKEHHBIX YACTHUIL B IOTOKE COTHEYHOTO U3TY-
YEHUSI WM JK€ B CITy4ae U3MEHEHUS HallpaBlIeHUs €€ CyTOYHOTO Bpa-
nieHust. COBEpILIEHHO SICHO, YTO 3TO a0COJIOTHO HEPealbHO.

HeoOxonuMo 3amMeTuTh, 4TO COOTHOIIEHHWEM COJEp>KaHus
MPOTUBOIIOJIOKHO 3aPSKEHHBIX YaCTHUI] B COJHEYHOM H3JIYYCHUH,
JocTUTaroIeM 3emid, onpeaensercs U MakcumanbHbiil KITJL cosn-
HEYHBIX OaTapei.

B cnyudae paBeHCTBAa MOTOKOB MOJIOXKHUTEIbHBIX U OTPHULIA-
TEJBHBIX YaCTHII, COJTHEYHBIC OaTaper BooOIe paboTath HE OyIyT.
CoOTBETCTBEHHO, YeM OoJibllle pa3HUIlA B HUX COACPKAHUH, TEM
Bhime Oyzaet ux KIT/.

[TonspHbie cusgHUS TaK e 00yCIIOBJICHBI MOMAJaHuEM B aT-
Mocdepy 3eMiIM TTOTOKOB YaCTHIl, BEIOPOIICHHBIX MOIIHBIMH COJI-
HEYHBIMH BCHBIIIKAMU U UMEIOIIUX CKOPOCTh MPEBBIIIAIONIYIO CKO-
POCTh pacnpoCTpaHEHHUs BOJIHBI B T'PAaBUTAIMOHHOM IIOJIe 3eMJIU
(ceepxceemogyio ckopocms). ITO 00BIYHOE TposiBIeHUE 3(pdekra
Basunosa-Yepenkosa.

[ToTokm 3THX YacTull, TPOHUKAS CO ""CBEPXCBETOBOM" CKOPO-
CTBIO B aTMOC(]epy, CO3al0T CBEUEHHE, XOPOIIO BUIUMOE B MOJISAP-
HBIX o0nacTsax 3emiu. B sxkBaTopuaibHON 001aCTH TPAeKTOPUH Ya-
CTHI] OTKJIOHSIIOTCS, 3aKpYUMBasCh BpalleHHueM aTMocdepsl, U ya-
CTULBI TEPAIOT CKOPOCTh. [103TOMY CBeueHHE B SKBATOPUAIBHBIX
00JacTsX oueHb C1adoe, MPAKTUIECKH HEBUIUMOE TJIa30M.

Pe3kumMu koneOGaHUSIMH COOTHOIICHHS MPOTHUBOIOIOKHBIX
3apsiIoB B IOTOKE COJIHEYHOTO U3JIYUYEHHUs], B PE3YJIbTATE BCIBIIIEK,
00YCIIOBIICHBI, M TAaK Ha3bIBa€MbIC "MarHUTHBIC" OypH.

A cnepoBarenbHO, HAUBHBIE YTBEPKICHHUS YUYEHBIX O TOM,
YTO MarHUTHOE TOJIE SIBJISICTCS "IyOOH ", 3aIMINAIOIICH HAC OT COJI-
HEYHOHN paJgualiy, MpoCcTO CMEXOTBOPHBI U COBEPIIEHHO HE COOT-
BETCTBYET JIEUCTBUTEIBHOCTHU, MOTOMY YTO MAarHUTHOE IOJE MO-
POXKJIEHO 3TOU K€ COJIHEUHOM paJualueH.
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U oHo camo 110 ceGe HacTOIBKO cl1adoe, UTO Y HETO €/1Ba XBa-
TaeT CUJIbI MOBEPHYTH JIETKYIO CTPEJIKY KOMIIaca Ha OCTPUE UTJIBL.

A 11y0oii siBisieTcst cama ra3oBas atMocdepa TIaHeThl, XOTS
OHa TOKE€ OYEHb CJ1a00 3alUIIAET HAaC, IOTOMY UTO MTOYTH HE 3aJIep-
JKUBAET COTHEUHOE M3ITyYCHUE.

HugtoxHas 1075 MONOKUTETHHO 3apsKEHHBIX YaCTHIL COJI-
HEYHOTO M3JIy4CHUs aKTHBHO B3aUMOJICHCTBYS C OTPHUIIATEIIBHO 3a-
PSKCHHBIMU MOJICKYJIAMHU BO3/[yXa, YMEHBIIAET aCUMMETPUIO UX
IPaBUTALMOHHBIX MOJIEH, B pe3ysbTare Yero MOJIEKYJIbl CTAHOBATCS
TsDKEJIee U CO3/1al0T HUCXOSIINE TOTOKU X0JI0JHOTO BO3TyXa.

YacTulpl COJHEYHOTO H3Iy4yeHUs, 3apsHKeHHbIE OTpHIla-
TEJIbHO, OYEHb JIETKO IPOHUKAIOT CKBO3b aTMOC(eEpy, Tak KaK Mpak-
TUYECKU HE B3aUMOJICHCTBYIOT C TaK K€ OTPHIATEIHLHO 3apsiKEH-
HBIMH MOJIEKYJIAMH BO3[lyXa, IOCTUTAIOT TIOBEPXHOCTH 3EMIIH,
HarpeBas ¥ yBeIU4HBas €€ OTPULIATEIBHYIO aCUMMETPHIO.

A 0oT HarpeToil 3eMHOM IIOBEPXHOCTH, HarpEBAETCsl BO3AYX,
co3/1aBasi BOCXOSIINE TTOTOKH, HABCTPEUY KOTOPHIM UIAYT HHCXO/IS-
M€ MOTOKU XOJOJHOTO BO3AyXa, 00pa3ys BO3AYIIHBIE BUXPU —
IUKJIOHBI, aHTULIUKIIOHBI U TOPHA[IO.

6. Wnepuus
u ommmoOxa Herorona

[TonsiTHe Macchl B COBpeMEHHOM (PU3UKE SBISIETCS OJHUM U3
KIIIOUEBBIX ()YHIAMEHTAIBHBIX TIOHATHI. B 3TOM T71aBe MBI YBUIHMM,
9TO (PyHIAMEHT ATOT MOCTPOCH M3 Mecka... Kak HaMm roBoput ¢u-
3MKa, BEC TeJa ONPEEAeTCs CUIION IPaBUTAIMOHHOTO MPUTSHKEHUS
K 3eMie.

U Bec 3TOT OyIeT 3aBUCETh OT BBICOTHI, HA KOTOPOH pacIio-
JIO’KE€HO TEJO, TIOYTH B COTJIACHU C 3aKOHOM "BCEMHUPHOTO" TSTOTe-
HuA nenymku HerotoHa.
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Teno cOpoleHHOE cO cTOJa BCeria NajaeT Ha MoJl, HO HUKO-
raa Ha notojok. Kak Bel nymaere, mouemy? Jla noTomy 4To Ha MOy
CUJIa MIPUTSDKEHUsT OoJIbIlle YeM Ha BbeicoTe crona. U emé Gonbie,
YeM Ha BbICOTE MOTOJKA. Eciiu OBl CHIIBI MPUTSKEHUS ObUTH OJMHA-
KOBBI, T€JI0 HUKyAa Obl HE Taaano. B aTom jerko yoemaurcs, momio-
KB MSIYUK HA TOPU30HTAIBHYIO TOBEPXHOCTD.

OH HUKYJa HE TOKATUTCA, TaK KaK CHJIbI TPUTSHKEHUS B JIIO-
00l TOYKE TOPU3OHTAIBHOHN TUIOCKOCTH — OJWHAKOBBL. Ho cTouT
JUIIb CJIETKa HAKJIOHUTh IIJIOCKOCTh, KaK Ha HEU MOSBATCS y4aCTKU
¢ OOBIICH CUITON MPUTSHKEHUSI. DTO YUACTKH, HaXOJISIIHAECs OrKe
K IIOBEPXHOCTH 3EMJIH.

Bo3HuKHET pa3HOCTh YPOBHEH U, CIIEIOBATEIIHLHO Pa3HOCTh
rPaBUTALMOHHBIX MOTEHIIMAJIOB, MOJ JEUCTBHEM KOTOPOM, MSUMUK
MOKATUTCS. B CTOPOHY HakjIOHA. U ueM Ooibllie yroyl HaKJIOHA, TEM
BBIIIIE OYJET CKOPOCTh ABM)KCHUS.

COpocuB rpaMMOBYIO APOOUHKY H IYIOBYIO THPIO CO CTOJIA
MBI YBUJIMM, 9TO OHU YIaJAyT OJHOBPEMEHHO, TaK KaK MaJiaTh OyayT
C OJJMHAKOBOW CKOPOCTBIO, HE CMOTPsI Ha TO, YTO TUPsl IPUTITHUBA-
ercst 3eMII€i ropas3o CUiIbHEee, YeM JIPOOUHKA.

He ymest 00bsscHUTE 3TOT napajiokc Hpi0TOH U yuéHble npu-
JyMaJI HEKYI0 MHEPLIMOHHYIO MAcCy, KOTOpas 110 UX MHEHHUIO, KaK
Ob1 "compoTuBinseTcs' maaeHuio. M mo pesynabTataM pa3iMyHBIX
XUTPOYMHBIX SKCIIEPUMEHTOB, Y HUX 3Ta MHEPLIMOHHAS Macca Mpak-
TUYECKH, COBIIAAAET C rpaBUTaliuoHHON. To ecTh ¢ BecoM. Ha camom
nene, 00bICHEHHE 3TOTO SBJICHHS 3JIEMEHTapHO MPOCTO.

Ha mroOble Tena, gake eclii OHM HaXOZSTCS B COCTOSIHUU
CBOOOJHOIO MajJieHus1, JEHCTBYET 3eMHOE MPUTSIKEHHE, U3MEHSIO-
nieecss B 3aBUCHUMOCTH OT PAcCCTOSIHUSL [0 TATOTEIOIIETrO Tela.
VIMeHHO noJ JeHCTBUEM PA3HOCTH CUJI MIPUTSKEHUS WIA Pa3HOCTH
rPaBUTALMOHHBIX TOTEHIIMATIOB HA Pa3HbIX BHICOTAX OHU U MaJalOT.
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EctecTBeHHO, UTO UX BeC MpU CBOOOAHOM MaJCHUU HE OLTY-
IIaeTCsl, TaK KaK OHU HE JaBAT Ha ONOPY WM MOJBEC, IOTOMY YTO
3TOM ONOPHI HET WM OHA MTaJIaeT BMECTE ¢ HUMU. [[pyrumu ciioBamu
npu cBOOOJAHOM MAaJEHUM MOJ JAEUCTBUEM TPaBUTALIMOHHBIX CHJI
NPUTSKEHUS, TeJla' Beca HE TEPSIOT. DTO TOJbKO UMHUTALIUS WM UJI-
JII03Us1 HEBECOMOCTH.

Jlro6as cuina B MpHpoOJIe — 3TO BCErJa pe3ylbTaT JEHCTBUS
Pa3HOCTH TPABUTAIMOHHBIX TOTEHIMAJIOB, Oyiarogapst KOTOPOW,
TEJO0, HaXOJsIIeecs Ha MOBEPXHOCTH 3eMJIU WM JIF0OOTO TATOTEI0-
LIET0 TeJa, IPUTATUBAETCS CUIIbHEE, UEM TEJI0, HAXOAAIIEECs Ha He-
KOTOpOM BhIcOTE HaJ HUM. Hukakas Macca Ha CKOPOCTh (YCKOPEHHE)
MaJICHUS HE BIIUSET.

Kocmonastsl B MKC Tak xe oz nelicTBueM pa3HOCTH Ipa-
BUTALIMOHHBIX TOTEHIMAJIOB (BECa) HEMPEPHIBHO MAAA0T HA 3EMITIO.
TosbKO OHM Beca 3TOTO HE OUIYIIAI0T, Tak nagatT BMecte ¢ MKC.
Opnako Onarojaps TOPU3OHTATBHOW COCTABISIONICH CKOPOCTH,
paBHOI 1-if KOCMUUYECKO, OHU HE YCIIEBAIOT HAa HEE ynacThb, IOTOMY
4yTO 3eMJIsl IOCTOSIHHO "YXOAMUT y HUX U3-1oJ Hor''. U B pe3ynbrare
3toro MKC nocTossHHO HaXOIUTCS HAa OJHOU U TOMH K€ HeOOJIBIIION,
110 CPaBHEHUIO C pa3MepaMu 36MHOIO 111apa, BBICOTE.

[ToaTOMYy KOCMOHABTBI TaM BECST IOYTH TaK K€, KaKk U Ha
3emiie, pa3Be YTO HA HECKOJIBKO KUJIOTPaMMOB MeHbIle. Bec sTot
peagbHO OIIYIIAETCs, KOrla KOCMOHABTHI, HAIPUMED, TOJIKAIOT IPYyT
JpyTa WK MepeMenIarT Kakue-mu0o mpeametsl. Ho ecnu ctaHIuio
MOJIHATH Ha OPOUTY, BEICOTOM PaBHYIO MJIH MPEBBIMIAIOTYIO PAUYC
mIaHeThl, puMepHo 6300 KM, KOCMOHABTHI OYyT BECUTh TaM, OYK-
BaJIbHO, MUKPOTPaMMBbl U MPU TONYKAX OYAYT JIETKO OTCKAKUBATh
JpYT OT Apyra, Kak BO3AYLIHbIE IAPUKH.

OT10T 3P deKT MOMKHBI OBLUTM HCHBITHIBATH aMEPUKAHCKHE
aCTPOHABTBL, JeTsmue K JIyHe...

Kaxk pa3 30ecv 0yoem ouenv ymecmuo 3amemums, Ymo cyos no
xapakmepy 0GUdICCHUA AMEPUKAHCKUX aCmMpOHA6no6 Ha mmokadpax,
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CHAMbIX, AKOObl Ha JIyHe, OHU mam HUKoz0a He Ovliu. 3a0ayrHcOeHUsn
OMHOCUMEILHO MO20, YO Y MAMEPUU eCHLb UHEPIMHAA MACCA, CHIZPA0
C HUMU 3JIYI0 WYMKY, RPeepamue ux 6 ''oomanymoix oomanugurkos''

Xopouto 3amemno, Ymo IMOM ClOHCEm CHUMANCA HA 3emie U ¢
NOBBIUEHHON YACMOMOU CMEHbL KAOPO8, NHOIMOMY OBUIHCEHUS ACMPO-
HAGMO8 KAaXsCymcs HeCKOIbKO nidagHee u mediieHHee 00bluH020. A 6
CUly MeHbUiez0 6eca, NPU HEUIMEHHOU MblUleYHOll cuile, Xapakmep
osuicenus nrooeit na JIyne oyoem cosepuienno opyzum.

Paouyc 3emnu cocmasnsem — 6300xm, a paouyc JIynvt 1700xm.
To ecmb paouyc Jlynvt menvuie 3emnozo ¢ 3,7 paza. To ecms, coznacno
dopmyne, npusedénnoii ¢ 2nage, [2n1.3] eé od6vem, a credosamenvno u
cuna npumsancenusn na Jdyne oyoem ¢ (3,7)° = 50 paz menvuse, uem na
3emae.

Iloamomy osusxncenus acmponaemos, eecaujux na JIyne emecme
co ckaghanopamu, ne 6onee 3-5 KuL02pamMmos, npu coxpanenuu ux gu-
3UYecKoil cuvl, 0yoym 060.1ee ObICMPLIMU U PE3KUMU, KAK Y KY3HEUUKOB.
H neocnopumsie ookazamenbcmea 3mozo Oyoym nosyuensl npu HEPEom
Jice HaCmoAWeM ROCEWeHUH KOCMOHAGMAMU HAULe20 CHYMHUKA.

A menepv npuxkunem, CKOabKo 0Oydem 6ecumv KOCMOHAGH,
nanpumep, na IOnumepe. Paouyc IOnumepa pasen 70 000 xm. On

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

Hoza uenogexa Huxoz0a He cmynum Ha nosepxnocmy KOnumepa, 3mo
yoen pooomos. bonee mozo, Onumep, ckopee écezo, npeocmasisaem co-
001l 00CmMamouno 20PAYYIO HCUOKYIO KANJII0 Mamepuu, max KaxK ezo no-
6EPXHOCID U3NYUAem 20pa300 DobUie Menia, Yem noiyudem ezo om
Connua.

OnHako BEpHEMCA Ha TPEUIHYI0 3EMITIO U TPOBEAEM CIIEIY-
IOIIANA JKCIEPUMEHT. BO3BMEM JIETKYIO0 TENEKKY M TOJIKHEM €€
(puc.17). OHa nerko nokaTurcs. ..

A Tenepb MONOKKUM Ha HEE MOJTOHHBI TPy3a U BHOBb TOJIK-
HéM. OHAKO Temeph IS TOTO, YTO Obl OHA MOKATUIIACH, TPUIAETCS
NPWIOKUTH YK€ MPUINYHYIO CUITY. ..
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Bor kak pa3 oTcioja u pacTyT HOTHM caMOTo OOJIBIIOTO 3a-
OnyxaeHus B Hayke. HpI0TOH, a Tak ke Ipyrue yuéHble U UX MocIe-
JOBaTeNy, HE TOHMMas MEXaHHW3Ma TpaBUTALUHU, NPUAYMAIH U
BBEJH B (PU3HUKY HEKYIO HHEPIIMOHHYIO MaccCy, KOTopasi, AKOOBI IIPH-

scanmoTenmNELINE g Cylla MaTepuu M SKOOBI, 3Ta
TPACETOPHA

MHEpLHMOHHAs Macca IPOTHUBO-
JNEUCTBYET IMPUIIOKEHHOU K
teny cune. [IpaBna, kak oHa 3TO
nenaer, OHM He oObscHmwIN. Ho

nnaHeTa 9TO 3a0JyKJIEeHHUE OYEHB JIETKO
00BsCHSETCS.
Puc.17 Haunéwm ¢ Toro, 4ro Jiro-

60e Teno 00s1agaeT CBOMM COOCTBEHHBIM MOJIEM TAroTeHus. IMeHHo
Omarosapst ’TOMY IOJIIO, BCE Tejla BO BCEJICHHOM MMEIOT cepudye-
CKyI0 opMy, a CIeI0BaTEeNIbHO, BCE B3aUMOJICHCTBUS BO BCEICHHOMN
HEO0X0/IMMO paccMaTpHuBaTh B noaapHoil (cheprueckoii) cucteme
KOOpJMHAT.

Cuna - BelMYMHA BEKTOpPHAs, IO3TOMY HAMpaBJIEHUE IEH-
CTBHUSI CWJIBI, BCETJ]Aa NPAMAA JUHUA. A B TIOJIIPHON CUCTEME KOOP-
JIMHAT, KOTOPOU OMHUCHIBAETCS] METPUKA BCEJIEHHOM, KPOME pajinyca,
MPSIMBIX JIMHUU HET, a €CTh TOJIBKO JYTH.

IToaTomy xorna Mel npuknaaeiBaem cuity F k Tenexke, oHa
BCEria JIEUCTBYET 110 KacaTeJIbHOW K AYre paBHOIO NOTEHIMAJIA U
yroJl MEXIy HalpaBICHUEM AEUCTBUS CHJIbI U AYrOM, 3aBUCUT OT
paauyca KpUBHU3HBI 3TOM 1yru. B pesynbrare uero, moTeHuuan Te-
JIKKHA B TPABUTALIMOHHOM I10JI€ 3€MJIM CTPEMUTCSI U3MEHUTHCS OT
Ro o Ru1.

To ecTp, nBUTAs TENEXKKY, MBI, [10 CYTH IBITAEMCS IMOJHATH
€€ Ha BBICOTY paBHYIO AR, B pe3ysibTaTe KOTOPO BO3HUKAET MPOTH-
BozelcTBytontas cuna Fu, paBHas npoexkunn AR Ha BekTop cuibl F,
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KOTOpasi CTPEMUTCS] BEPHYTh TENIEXKKY B MPEKHEE MosoxeHune. Bos-
HUKaoImas npu 3toMm cuia Fu, HanpaBieHHas npomue NelicTBYIO-
nieit Ha teno cwibl F v ecth cuiia unepyuu.

Ota cujia WHEPLUH 3aBUCUT OT YIJla MPUIIOKEHHs JeHCTBY-
IOIIEH Ha TEeNO CUIIBI K paauycy TuiaHeTsl. M yem Oosbiie 3Ta cuia,
TeM OOJIbIIIE CKOPOCTh JIBIKEHUSI U TEM OOJBIIE MPOTHUBOICHCTBY-
o1as ek cuna nHepuuu Fu.

He nonumast u He ymest OOBSICHUTB, 3Ty cuity Fu, TeopeTnku
OIIMOOYHO MPUHUMAIOT €€ 32 HEKYI0 MHEPIIMOHHYIO Maccy. JKcIe-
pPUMEHTAIbHOE TOKA3aTeNbCTBO 3TOTO YTBEPKICHUS 3JIEMEHTAPHO.
J71s 3TOTO 1OCTaTOYHO MOJHATH OOBIYHBIE MEXaHUYECKHE OaaHCo-
Bbl€ 4Yachbl Ha BBICOKYIO, HANpUMEpP, T€OCTAMOHAPHYIO OpOUTY.
Ecnu maTepus nMeeT Takoe CBOMCTBO Kak Macca, TO TOYHOCTh X0/1a
4acoB HE U3MEHUTCS.

B mpotuBHOM cnyuae, mpu YMEHBIIIEHHOM Bece OanaHca U
HEU3MEHHOU YIPYrocTH BOJOCKA, YaCTOTA €ro KoieOaHUi yBeNu-
YUTCSI, & aMIUIMTY/Aa HACTOJBKO YMEHBIIUTCS, YTO Yachl MPOCTO
OCTaHOBSITCSI.

Ha opbure BricoToit 60mee 6300 kM, 1a)ke KBapIEBbIC Yachl
OyIyT 3aMETHO CHEIINTh U3-32 HUYTOXKHON CUIIBI TSKECTHU, BIUSIO-
el Ha Y9acTOTy KoJjieOaHWW KpHcTayuia KBapia. UTo mpUBOAMT K
HEOOXOIMMOCTH CUHXPOHU3AINH YacOB, HAXOSIIUXCSI HA OPOUTE C
yacam# Ha 3emiie, pa3HHIly B MOKAa3aHUSIX KOTOPBIX YYEHBIC IbITA-
I0TCSL 00BSCHUTH U3MEHEHUEM CKOPOCTHU X0J1a BpEMEHHU B KOCMOCE.

Bosnee Toro, ecnu Obl MaTepusl MMesIa Maccy, OpOUTAIbHOE
IBIDKEHHUE IUIaHeT ObUIO OBl BOOOIE HEBO3MOXXKHBIM. Bens oudeHb
JIETKO MpeACTaBUThH ce0e, Kakas Hy)KHa cuia npuTsxeHus ConHua,
YTOOBI yAepKaTh Ha OPOUTE TaKyIO0 OIPOMHYIO IJIAHETY, KaK, HalpHu-
Mmep, FOnurep.

Ho rpaBuTanmonnsie cuiibl npuTsbkeHus CONTHIT @ Ha TaKOM
KOJIOCCAJIBHOM pacCTOssHUU A0 HOmuTepa HACTONBKO HUYTOXKHBI,
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YTO HU O KaKOM YJEepKaHUU HE MOXKET ObITh U peur. [IpakTuuecku
HeBecoMbIil FOmuTep jerko yaep>kuBaeTcss Ha OpOUTE BOJTHOBBIM
B3aMMOJICICTBHEM C TpaBUTAIMOHHBIM mojeM ComHna[ri.3]

(puc S).

B oowem cayuae o0o0vsac-
HeHUe B03HUKHOGEHUA UHEPUUU
J1e2K0  NOHAMb U3  PUCYHKA
(puc.18). Cuna unepyuu, noo
oeiicmeuem oounaxoewvix cun F,
}' RpPONOPYUOHAIbHA pasnocmu

\ 603HUKAIOWUX 2PAGUMAUUOHHBIX
\ nomenyuanoe AR, komopaa 3a-
eucum om evicomuvl opoumsl R
cnymnuuka C.

Omom eexkmop cunwvt Fy
pasen npoexyuu AR Ha eexkmop
cunvt F u ecezoa oeiicmeyem ¢
HPOMUBONOJIOHCHOM eMy HANPAg-
nnanera nenuu. Cuny uHepuyuu MOMHCHO
GbIYUCIUML U3 NO000Us mpe-
yeonvuukoe ABD u ACO u ona
pasna F, = AR;+ cosa. Oma
cuna 3agucum om y2id a.

Ilpu nanpaenenuu Oeilicmeus cuivl, CO6RAOANOULEM C
Hanpaeienuem paouyca niaHemsl, CUNA UHEPUUU DABHA 6eCy
mena, a npu HANPAGIEHUU NO KACAMETbHOIL, OHA 20PA300 MEHbULE
u 3agucum om paouyca Kpueusnwl nianemul. Ilosmomy uenogex
He MoJicem NOOHAMb HCe1e3HO0OPOIHCHDLIL 8A20H, HO 6NOJIHE MO-
acem npeodonems cuny unepyuu F, u cosunyms e2o c mecma no
20pU30HMATILHBIM PETbCAM. ..

(Ecnu nanpaenenue oeiicmeus cunwt F npoucxooum ewé

AKBHNOTEHUWANbHLIg

Puc.18

U NOO y2lioM K OuamempaibHoil N10CKOCHU MA20Melou|e2o mena,
603HUKAem OONOJHUMENbHAA PAZHOCMb NOMEHUUAanos (cuia),
Hanpaenennasn noo yenom 90 zpadycoe K neil, Ha3vleaeman é HayKe
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cunoit Kopuonuca.) /{na mex, komy ne xouemcsa pazoupamscsa c
uepmedrrcamu, UHEPUUIO MONHCHO 00BACHUMD euyé npoue.

Kozoa mbt monxkaem meno (puc.19a), mo cozoaém nepeo
HUM GOJIHY CHCAMUA 2PABGUMAUUOHHO20 NOJIA, 8 Pe3Y/ibmame 4e20
603HUKAEemM pPA3HOCMb 2PACUMAUUOHHBIX NOMEHUUAN08, Oel-
CMEyuiaa nPOMue HaAnPaeIeHus 0elicmeus cuibl. Imo u ecmo
cuna uHepyuu.

Kozoa oeiicmeyrowan cuna ucuezaem, meno Hauunaem
cnudxcamp ckopocms. Ho eonna corcamusn, nabezarowasa na meno
czaou (puc.19b), cozoaem paznocmo cpasumayuoHHbIX nOMEHUU-

anoé u He no3zeonaem emy
ocmanosumoscsa, noooepIHcu-
6asn ezo OsudiceHue. Imo u
ecmp 0ulceHue no UHepyuu,

npu Komopom meiio 6 2pasu-
Puc.19 MmauuoOHHOM nojie moxucem

oeu2amuvCcs 0UeHb 00.J120.

Korga KoCMOHaBTBI, HAKOHEI-TO MOJIETAT K JIyHe, oHU B
ATOM cpasy ke u yoenarcs. Y 3ToT moyior B OyIymiem JIsKET Tpsi3-
HBIM TIATHOM BEJIMYAKIIIETO 1M030pa Ha PEMyTalMI0 HAYIHOTO CO00-
mectBa CoeqnuéHHEIX 11ITaToB.

Han aumu Oynet cmesThes Bech Mup. Ho 310 cimyuuntes emé
HE CKOpO, a MOKa YeJIOBEK eIIE Jaxe He HI0XaJl KOCMOca, HECMOTpPS
Ha TO, YTO MOJITOPBI COTHHU JIIOAEH, TPOMKO UMEHYIOTCSI KOCMOHAB-
TaMHU.

MakcuMyM 4TO MOKHO CKa3aTh O HUX, TaK 3TO TO, YTO OHU
MIPOBEJIH TOBOJILHO MPOJOKUTENHHOE BpeMsl B cTpaTocdepe, B ma-
JAIOIIEeM BBICOTHOM JHdTe. YemoBeK moka MpaKTUYECKH HUYETO He
3HAET 0 KOCMOCE, NHA4Ye HE TTOSIBUITUCH ObI CKA30YKH O YEPHBIX JIbIPA
n anoManusax "IInonepos". MHorna BcTpevaroniyecst B eyaTH co-
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OOIIIEHUST O TOM, YTO B PE3YJIBTATE CIOKHBIX HAYIHBIX SKCIIEPHUMEH-
TOB, C TOYHOCTBIO 10 AECIATOrO 3HAKa YCTAHOBIIEHO PABEHCTBO I'pa-
BUTAIMOHHOW ¥ UHEPIIMOHHOMN MaccC, TO 3TO MO>KHO CPAaBHUTh, pa3Be
4TO, C YTBEPKIACHUAMU CPEIHEBEKOBBIX CX0JACTOB O PABEHCTBE KO-
JIMYECTBA aHTEJIOB U YEPTEH, YMEIIAIOIINUXCSI HA OCTPUE UTJIBI.

Mpumeuanne! Kak yxce ckazano eviuie, uz-3a Omcymcmeus y
Mamepuu UHEPYUOHHOI MACChbl, HA OOJIbUIUX PACCMOAHUAX OM KOCMU-
YyecKkux 00veKmos, npeguluiaruiux ux paouyc, éec meia a, cieodosa-
menvno u cunvl unepyuu F, oxazviearomcea nacmonbko HUMmMOHCHbIMU,
umo KocmuyecKkue annapamol CMOZYm Nepemeuamvca mam ¢ 02pom-
HBIMU U COBEPUIEHHO 0E30NACHBIMU 013 N100€ll, YCKOPEHUAMU, NPECbl-
wanwumMu melcadu g.

U mak KaK 3aKoH COXpAHEHUA UMRYIbCA 000IIMU HEBO3MONCHO,
0J1 Rymewecmeuil K Opyzum nilaHemam, 8 Yeanax cOKpaujenus epemenu
nonéma, 6yoem 803MOXMHCHO UCHOIb308aMb pPAKeniHble O08uzamenu ¢
0UeHb 8bICOKOIL (63DbIEHOIL) CKOPOCMBIO UCMeEYeHUs padouezo mea.

To ecmpv, no cymu, 014 pazzona, a mak xce u ROC1e0youiezo mop-
MONHCEHUA MENHCHIIAHEMHO20 KOPadia 6y0em 8HONHE 603MONCHBIM UC-
nONb306aAHUE AMOMHO20 83DblEA, De3 KAKUX-TIUO0 ROCTe0CHEUil 011 Ye-
J106€4ecK020 OpeaHu3IMa.

Omnpaeumsy Kocmuueckuii kKopaoav na Mapc, nanpumep,
MOXMCHO RPOCHO BbICMIPENUE €20 U3 HYWKU, Kak 6 noeecmu Koo
Bepua. Tonvko nywiKy 3my npuoémcsa noOHAmMb HA 8bICOMY HE MeHee
7000 kunomempos. H rmo, no-euoumomy, eOUHCMEEHHBLIL CROCOD 00-
nemems 00 Mapca, nomomy umo npu 0J1umeabHOM noJleme 8 YC108UsX
Hacmoaujeil Heeecomocmu, 4en06e4ecKuil Opzanu3M, NPUGLIKWIUIL K
3EMHOMY MAZOMEHUIO €08d JIU GbLOEPIHCUM.

Cnocobbl co30anus UCKYCCHEEHHO20 MAZOMEHUA epaujeHuem
Kopabnsa, npeonazaemvle puzuxkamu, 30ecy He nomozym. Kopaonw, ons
CO30aHus eeca Kocmonasmos, xoms ovt 6 20-30 kI, HyscHo dyoem pac-
Kpymums 00 HeCKOIbKUX MblCAY 000POHOG 8 CEKYHOY.

3201y ICHUSIMH OTHOCUTEIILHO TOHSTHSI MacChl, 00YyCIOB-
JICHBI U CTpEeMJICHHS (PU3UKOB HAWTU HEKYIO YaCTHUILY, TPUAAIOIILYIO
MAaTE€pUH 3TO HECYILLIECTBYIOILEE CBOMCTBO.
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VIMeHHO /17151 3TOTO U CTPOSITCSI, IO CYTH, OECCMBICIIEHHBIE M€-
TAIUTUYECKUE COOPYKEHUS, BPOJAE aJAPOHHOTO KoJjulaiiiepa, rae
Y4€HBIE 3aHMMAIOTCA JOPOTOCTOSIIMMU MOMBITKAMH MOATBEPAUTH
CBOM 3a0Jy>KJIEHUSI ¥ OTKPBITh HEKU 0030H XWTITCa, KOTOPHIN 1O
WX MHEHUIO NMPUIAET MAaCCy MATEPUU.

...Hy BOT HaKoHeI-TO, MOSBUIIOCH COOOIIEHUE YTO, BpOJe OBl
YTO-TO U OTKPBUIU. Bpoje kak Obl mepuoaudeckas TabIuIia 4acTuil
3aBeplIeHa U CTaHJapTHas MoJelb 3akoHueHa. Ho teneps Bo Bech
pocT BcTana npyras npodsema. O0bsICHUTD, KaK OH 3TO JeNIaeT, KaK
MpHIaeT MaTepU CBOMCTBO Macchl. MOXKeT OBbITh MPOCTO HAOMBAET
e€ KapMaHbl KaMHsIMH? MaTeMaTrKa Ha TaKhe BOIPOCHI OTBETA HE
naeér...

OpnHako X HaJl0 KaK-TO OMPaBaaTh JCHBIU O0€3/1apHO 3aKOMaH-
HbIE B 3eMJII0. BOT M nmpunuioch oTkonaiu O0eCCMBICICHHYIO HJICI0
IIOJIyBEKOBOM [TaBHOCTU. Bce paBHO MPOBEPUTH HUKTO HE CMOXKET,
Be/Ib HE Y KQXKJI0T0 €CTh Ha KyXHe COOCTBEHHBIH Kosutaiiaep.

U ecnu erunerckue nupamMuabl ABISIIOTCS MAMSITHUKAMH pa3-
JyTOTO TIIECTaBUsl HUYTOXKECTB, BOSOMHUBILNX ceOst OoraMu, TO aji-
POHHBIN KOJUTalIep OCTAaHETCS MaMITHUKOM O€CKOHEYHOMW TIIyIo-
CTH COBPEMEHHOI'0 Hay4YHOTO COOOIIeCTBa.

7. KopnyckyJasipHO-BOJIHOBOI 1yaan3m
H KpPacHoe CMelleHue

JIro6oe MaTepuabHOE TEIO, ABMKYILEECS B JTF000H OAHOPOI-
HOH cpefie, BO30YXKIaeT B HEH yNnpyrue npoaosiabHbie BoJdHBI. CKO-
POCTb 3TUX BOJIH 3aBUCUT UCKITIOYUTEIHLHO OT CBOMCTB Cpefbl U 5IB-
JI€TCS MOCTOSTHHOM.

JIBuoKymuiicss Terioxo Bo30yKIaeT MPOJI0JIbHBIE BOJHBI B
TOJILIE BOABI, pacIpOCTpaHsAmIIKecs B HEW co ckopocTeio 1300
M/cek (CKOpoCTh 3ByKa B Boje). HamBomHas 4acTh KOpadJis Tak ke
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BO30Y>KJaeT MPOJOJIbHBIE BOJIHBI CKATHsI B BO3JyX€E, KOTOpPBIE pac-
MPOCTPAHAIOTCA CO CKOPOCTHIO 340 M/CEK, MM CO CKOPOCTHIO 3BYKA
B BO3JyXE€.

To, uTo MBI HAOMIOAAEM HA CaMOM MMOBEPXHOCTH BOJBI - 3TO
NOTIEPEYHbIE BOJIHBI, BOZHUKAIOIINE TOJIBKO HA TPAHULIE IBYX CPEL
C pa3NUYHBIMU CBOMcTBaMU. ['0p0 y BOJIHBI HA BOJIE — 3TO BMAJMHA
y BOJIHBI B BO3JyXE€.

OTH BOJHBI MPEJICTABISAIOT COOON IpaBUTAIMOHHBIC HHTEP-
(epeHIIOHHBIE BOJIHBI, O0pa3yroIIuecss B Pe3yibTare CIOXKEHUS
IIPOJOJILHBIX BOJIH HA TPAHMIIE KOHTAKTUPYIOIIUX Cpell. XapaKTepu-
CTHKH ITOIIEPEYHBIX BOJIH OIIPEIEISIOTCS COOTHOIIEHUEM CKOPOCTER
IIPOJIOJIBHBIX BOJIH B KOHTAKTUPYIOIIMX Cpeax.

Ecnu B Bozayxe ckopocTh 3ByKa paBHa 340 m/cek, a B Bofie
1300 m/cex, TO CKOPOCTb MOMEPEUHBIX BOJIH HA TPAHMIIEC BO3AYyXa U
BoJbI Oyznet paBHa 340/1300=0,3 m/cek.

MarepuanbHas 4acTula, ABWXKYILASCS B 2PAGUMAUUOHHOM
10JIe, KOTOPOE SIBJISIETCS IBOMHBIM JIEKTPHUUECKUM I10JIEM, BO30YXK-
JIaeT B HEM BOJIHY, KOTOpasi, 110 CYTH, IPEICTaBIIAIOT COOOH dge cos-
Meu|éHHnbvle npo00IbHble BOIHBI B DIICKTPUYECKUX IMOJAX Pa3HBIX
3apsanoB. M Tak Kak 3TH MOIs HaXOAATCA BHYTPH APYr Ipyra u
MMEIOT IIPOTUBOIOJIOKHBIE CBOMCTBA, TO 3TH BOJIHBI B HUX — CHH-
XPOHHBI ¥ TPOTUBO(A3HBL. Eciar B HEKOTOPOil TOUKE MOJIS MOJIOKHU-
TEJILHOTO 3apsiia y BOJHBI rop0d, TO B TOM e TOYKE IMOJIs OTpHILIa-
TEJBHOIO 3apsija — BIAJAUHA.

To ecth 10 CyTH, 3TO KOJeOaHHsI NOJSPHOCTH MEpeKoca rpa-
BUTALMOHHOT'O MOJs (TOJISPHOCTH MarHUTHOTO IIOJIA), KOTOPBIE U
IPECTaBISIOT cOO0M caMble HACTOALINE nOnepeuHble Zpagumanu-
OHHble BOJIHBI HA TPAHULE IBYX DJIEKTPUYECKUX ITOJIEH Pa3HbIX 3a-
pANOB. YYEHBIC CUMTAIOT, YTO IEKTPOMArHUTHBIE BOJIHBI MMEIOT
IIEKTPUYECKYI0O U MarHUTHYIO COCTAaBJIAIOLINE, CMEIIEHHBIE HA 90
rpanycoB. Ha camMom fene a mpupoae HET MarHUTHBIX IIOJIEH, 3TO
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pe3ynbTaT HEMOHMMAaHUSA. OKCIEpPUMEHTalbHas WILTIOCTPALIUS
9TOTO SIBJICHUS MOKa3aHa Ha (puc.12) B [ria.4].

N ecnu rpaHuil Mexay BOAOW M BO3AyXOM, HampuMmep, npe-
KpacHO BUJHA, TO TPAHUILy MEX]Y MOJISIMU Pa3HBIX 3apsA0B MPeEJ-
CTaBUTH cebe oueHb TpyaHo. [lons oOmanaoT 00bEMOM 1 TpaHUIIA
MEXy HUMH CYILECTBYET IPAKTUUYECKU B JH0O0I TOUKe 3TOro 00b-
éma. A cama rpaBUTAllMOHHAs BOJIHA B OTJIMYUU OT BOJHBI HA BOJIE,
UMEIOIICH KPYroByI0 AUarpaMMy HaNpaBIIEHHOCTH, PACIIPOCTPAHS-
€TCsI BO BCE CTOPOHBI, TO €CTh UMEET YK€ CPEPUUECKYIO TharpaMMy
HaIpPaBJIEHHOCTH.

U kak MBI yke YCTaHOBHJIM BBILIE, TIPU JIBU)KEHUHU YaCTHUIIbI, B
ACUMMETPUYHOM T'PaBUTALIMOHHOM II0JIe, co3JaBaeMasl eil BOJIHa,
Oyzer Tak ke HecuMMeTpuuHOW. E€ cocTaBistonie OyayT pasiu-
4aThCsl IO BEJIMYMHE, B 3aBUCUMOCTH OT 3HaKa acuMMmeTpuu. Mnu
JIPYTHMH CIIOBaMH, BOJIHA OyJIeT MOJIIPU30BaHHOW. BOoT HHTEpECHO
OBl y3HaTh, KAKUE K€ 3TO TPABUTAI[MOHHBIC BOJHBI, C TTOMOIIBIO
MHOTOTOHHBIX OOJIBAHOK, Y€ JOOPYIO COTHIO JIET 0€3yCIEIHO IbI-
TalOTCS OOHAPYKUTH OONbIINE YIEHBIC?

B npupone He cymiecTByeT aOCOMIOTHO HUKAKUX MTPUYNH, 3a-
MPeLAloNIMX MaTepUaJbHBIM TENaM JBUTAThCS B JIIOOOM cpene ¢
JHO0BIMU CKOPOCTSIMH, CKOJIb YIOJHO MPEBBIMIAIONIMMHI CKOPOCTH
pacnpocTpaHeHus: BO30YK/1aeMbIX UMH BOJH. 32 UCKITIOYCHHEM, KO-
HEYHO, OpEeIoBOI TEOpHH OTHOCUTEIHHOCTH WIIM TICEBIOHAYYHOM
KBAaHTOBOH (PU3HUKHU.

Camonérbl, HampuMep, COBEPIICHHO CBOOOJHO JIETAIOT B
BO3/IyX€ CO CBEPX3BYKOBBIMU CKOPOCTSMHU U TOTJAa OHU CTAHOBSITCS
MCTOYHUKAMHU YIApHBIX BOJIH, KOTOpPbIE MPEICTaBISAIOT COOON JIBU-
KYILIUICS Tepe] HUMHU CKauyok AaBieHud. [Ipoueccel, mpoucxos-
M€ B ylapHON BOJIHE, OTJIMYAIOTCS OT MPOUCXOAAIIUX B OOBIYHOM
TEM, YTO B HEW B pe3yNbTaTe OBICTPOTO CXKATHS BBIJCIACTCS 00JIb-
I10€ KOJIMYECTBO TEIUIA.
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DTOT MPOIIECC aHATOTHYEH MPOIIECCY OBICTPOTO CHKATHS 00b-
€éMa BO31yXa B LWJIMHJIPE JBUraTeNsl, IPU KOTOPOM B PE3YJIbTATE
PE3KOr0 yBEJIMYEHHsI KOHLIEHTPALlMU HOCHUTENIEW 3aps/ioB B 30HE
CKaTHs, IPOUCXOAUT UX OYpHOE BBIJIEIIEHUE B OKPYKAIOLIYIO Cpely
B BHJIE TeIlia [TI.8].

VMIMEHHO I03TOMY CBEPX3BYKOBBIE CAMOJIETEI UMEIOT OCTPYIO
HOCOBYIO yacTh. OHa pa3BUTacT CJIIOM BO3/lyXa U CBOJIUT HA HET €r0
YIJIOTHEHHE Tepes camoiéroM. M xoTst camonér Tpércsi G0KOBOMA
MIOBEPXHOCTBIO O BO3AYyX, U3-32 OMCYHMICHIGUA MPEHUsA B Ta3ax,
HarpeBa He MPOUCXOJINT.

[TogoOHBIM ke 3P heKTOM OBICTPOTO CKATUS MUKPOOOBEMOB
BO3/lyXa B HEPOBHOCTAX TPYILIUXCS MOBEPXHOCTEH, 0OBACHSAETCS U

BbIJIETIEHHE TeMa [IJ1. 9] B pe3ynbraTe TpeHus TBEPABIX TEN APYT O
Apyra.

W uMeHHO 13-3a CBEPX3BYKOBOM CKOPOCTH METEOPHT, I1OIAB-
mwii B atMocepy CxKMMaeT mepen co0oil BO3ayx, o0pasyeT yaap-
HYIO BOJIHY, U B PE3YyJIbTAaTE MOBBILICHUS TEMIIEpATYphl B HEH, Mia-
BUTCS U CTOpAeT.

Pe3koe paspekeHue Bo3ayxa B WINHAPE, HA000POT IPUBO-
JUT K 00eIHeHHIO 00bEMA Ia3a 3JIEKTPOHAMU U OHU HAUYMHAIOT BbI-
JENATHCS B HETO U3 OKPYKAIOIUX CTCHOK HUIMH/PA, YTO IPUBOJUT
K €ro oXJaxxJeHuto. Eciu jke B HWIMHAPE HAXOAUTCS )KUJIKOCTh, U3
He¢ HauMHaeTcsi OypHOE BBIJCIIEHHE, PACTBOPEHHBIX B HEW ra3oB.
OTO sIBIIEHHE B TEXHUKE HAa3bIBAETCS KaBUTALIUEN. ..

Cger, Kak U J1000€ APYroe M3Iy4YeHHE - PEHTI'CHOBCKOE,
ramMma, pajifo, peaCcTaBiIsseT co00M MOTOK YaCTHIL] IBUKYILUXCS CO
CKOPOCTSIMH, OJIM3KHMMH K CKOPOCTH PAaCTIPOCTPAHECHHS BO30YXk1ae-
MBIX UMM BOJIH B T'PaBUTAllMOHHOM II0JIE, 4 IJIMHA BOJIH OINIpEAEs-
€TCs Pa3HOCTBIO CKOPOCTEW 3TUX YacTHUIl U BO30YXKIAeMbIX HUMHU
BOJIH. TO, 4TO yu€HblE CUMTAIOT Pa3HBIMU YaCTHUILIAMHU, 3TO IO CYTH
OJIHU U TE € YaCTUILIbI, JBMKYIIUECS C PA3IUYHBIMU CKOPOCTSIMHU.
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KorepeHTHOCTH 7yua J1a3zepa, HanpuMmep, 00bsCHAETCS TeM, 4To (o-
TOHBI (YACTHIIBI) IBHIKYTCSI C OIMHAKOBBIMHU CKOPOCTSMH.

JlmrHa BOJTHBI, BO30YK1a€MOM YaCTHIICH, OTTMUCHIBACTCS TIPO-
CTBIM BBbIpaKEHUEM:

A=(Ve-Vu)lt,

rae Vu— CKOPOCTh YaCTHUIIbI,

a Vs — CKOPOCTh, CO3/JaBa€MOH €10 TPaBUTALIUOHHON BOJIHBI
(ckopocmo ceema) (puc.20). DTOT XK€ PUCYHOK HIUIIOCTPUPYET

BO3HMKHOBeHHE d(pdekra [ommiepa. Ecmun  nabmomarens
_rpebenb HaXOJUTCS B TOUKE a, AJTMHA BOJIHBI
YMEHbIIAETCS (CHHEE CMEIICHUE),
/ ecnd B Touke b — yBenuunBaercs

H "'E)m #® | (xpacHoe cmemienue).
[Ipn nnuHE BONHBI BUIU-

vHa
Eghﬁﬁi"i T | |AnKHa | MOTO CBCTa B 550nm (5,5E-7m),
" 'BOJNIHbI
HEIl ckopocTh gacTuIl 6yneT cocTaBsTh
Puc.20

npumepHo 99,9999999 % ot ckopo-
CTH paclpOoCTpaHEHMs] BOJHBI B TpaBUTAMOHHOM Imoje. M dem
OJIM>Ke CKOPOCTh YaCTHL CBETOBOIO M3JIy4€HHs K CKOPOCTH PacIpo-
CTpaHEHUs BOJHBI B TPABUTALIMOHHOM II0JI€, TEM OOJIBIIIE €ro IBET
CMELIEH K CHHEMY KOHIy crekTpa. LIBeT — 3To (pyHKIus CKOpoCTH
YaCTUI] U3ITYUCHHS.

W3BecTHOE Kpachoe cmeujeHue, KOTOPOE COBPEMEHHAas
HayKa CUMTAeT MpHU3HAKOM "pa3z0eraHus’ TrajakTHK, OObSICHSACTCS
IPOCTHIM YMEHBIICHHEM CKOPOCTH JIBWKCHHS YaCTHI] U3ITy4CHHS
(Vu), u3-3a TOPMOXKEHHUSI B TPABUTALIMOHHBIX MOJIAX KOCMHYECKHX
Ten (yemanocmu ceema).

U, ecTecTBEHHO, YEM JAJIBIIE HAXOIUTCA KOCMHUYECKNI 00b-
eKT OT HabJrojaress, TeM OONBIINI MyTh MPUXOAUTCS HPEOJOJIe-
BaTh YAaCTHUIIE U3YYCHHUS U TeM CHJIbHEE YMEHBIIEHUE CKOPOCTU U
Oosble "TOKpacHEeHue crekTpa.
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EcrectBeHHO, 4TO 4YacTHUIlbl, U3Ty4EHHBIE OYEHb YIAJIEH-
HBIMU 3BE3/1aMH, HACTOJIBKO 3aMEJISIIOTCS B YT U UX JIJTMHA BOJIHBI
HACTOJbKO YBEJIWYMBAETCSA, YTO OHU CTAHOBATCS HEBUIWMBIMHU B
CBETOBOM JMana3oHe BoiH. K TOMy k€ MHTEHCUBHOCTbh CBETOBOIO
U3JIy4eHHS TaJaeT C PACCTOSIHUEM IO KBAaJIpaTUYHOMY 3aKOHY.

To ecTb, 3Be3/1bl, HAXOASIIKUECS OT 3€MJIM HA PACCTOSHUSIX,
NpEBbIAIOMNX 14 MIWILIHAPAOB CBETOBBIX JIET, MOXXKHO YBHJIETb
UL B pajrouana3one. M MHTEHCUBHOCTh MX HACTOJIBKO Mala,
YTO JJISI YCTOMYMBOTO MPUEMA, MPUIETCS UCIIOIB30BaTh aHTCHHBIE
TOJISI, 110 TUTOMIAIH TIPEBBIIIAONIYIO TII0MIA b TYHHOU OPOUTHI.

OTHUM SIBJICHHEM U OOBSCHSIETCS TOPU3OHT BUIUMOCTH, IO
KOTOpPOMY Y4Y€HBIE COBEpIIEHHO TeHHalbHO M300penu bombmioit
B3pPbIB, KaK TBOPEHHUE MATEPUU U3 HUYETO U BBIYUCIWIM "BO3pPACT
BCCJICHHON".

IIpyn mnpeBbIIEHMH YacTULEH CKOPOCTH BOJIHBI B Cpele
(ceepxceemosas ckopocmv), (Va>Vs ), BO3HUKAET yJapHasi BOJIHA,
Py KOTOPOM YacTHIla, B PE3yibTaTe IMOBBIIICHUSI B 30HE CXKaTUA
KOHIIEHTpallUX HOCUTENEH 3apsi10B, HAUMHAET "pa3BaiiBaThCs” CH-
JlaMU OTTQJIKUBAHUSI HA COCTaBHBIE CyOdIeMEHTAPHBIC YACTHIIBI.

DT cyOd7IeMEHTapHbIE YacTHIBI, BCTYMAIOT B CHHTE3 C
OKPYKaIOIIMMHU YaCTUIIAMH, KOTOPBIM PETUCTPUPYETCS B BUJIE CBE-
YeHus1, Ha3piBaeMoro 3¢ dexrom Basunosa-UYepeHkosa.

Tak xak pupoje HeuzgecmHo TIOHATHE OOPATHOM CBSI3U, TO
B HEHl M HE CYIIECTBYET HUKAKUX BEYHBIX aBTOKOJIEOATEIBHBIX MPO-
1ieccoB. JIroOble BOTHOBBIC BO3MYIICHUSI BO BCEICHHOM, SIBISIFOTCS
HCKJIIOYUTENIBHO CIEACTBUEM JBUKECHHSI MaTEpUAJIbHBIX TEN B Ipa-
BUTALIMOHHBIX MOJIIX KOCMHYECKHUX 00BEKTOB.

N xoT4 Bcs BceneHHas 3amojHeHa TPaBUTAIMOHHBIMU BOJI-
HaMHU OT JBWIKEHUS MHOXXECTBA KOCMHUYECKHUX OOBEKTOB M pa3iiny-
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HBIX YacTHUII, YEJIIOBEUECKHUH TJIa3, TaK K€ KaK M ONTHYECKUE MPHU-
OOpbI, BOCIPHUHUMATh MX HE CHOCOOEH, MHaue HEe0O CUsIIO Ol
HECTEePITUMBIM OJIECKOM.

DTO 00CTOATENHCTBO U OOBICHSAET YEPHBIA IIBET HOYHOTO
HeOa. Ecnmu Obl CBET mpencTaBisul cO0OW BOJHBI, TO MBI ObI HE
CMOTJIM YBUJETh HU OJHOW 3BE3JIbI, IOTOMY YTO MHTCHCHBHOCTH
TPaBUTALMOHHBIX BOJH, 0CIa0EBaeT C pPacCTOSHUEM C OOPAaTHO KY-
OMYecKOl 3aBUCHMOCTHIO.

OmrymieHue cBeta B MO3T€ BO3HHUKAET TOJIBKO MPU B3aUMO-
NEHCTBUM MOTOKA YAacTUIl U3TYyYEHHUS C MOJIEKYJIaMH POJOIMHHA B
CeTYaTKe Ija3a, IO03TOMY 2pasumanuonnsle (paouo u ceemoawie)
6osnbl - HeBUIUMBL. Ho mMeHHO 9Ta "2pasumayuonnas paoe' ot
JBUKCHHUSI MHOXKECTBA YACTHI], UCIYCKAEMBIX 3BE3aMU M TPE-
cTaBisieT co0o0il, Tak Ha3pIBaeMoe, "penuxkmosoe usnyuenue'', Ko-
TOPOE, 110 "aBTOPUTETHOMY'"' MHEHHIO KaHIUJATOB B JJOKTOPA, OCTa-
J0Ch OT 6ubIeiickoro bobIoro B3psiBa 1 10 CHX MOP HUKAK HE MO-
KET PacCesiThC.

DTa Ke rpaBUTAlMOHHAS PSIOb SBISICTCS M OaHAJIBLHOMN MpHU-
YUHOU OpoyHoecKkozo nBrxeHusd. Ho, He cMOTps Ha ATO, YUEHBIE C
YIIOPCTBOM, JOCTOWHBIM JIyYIIETr0 MPUMEHEHHUs, YK€ MHOIO JIEeT
UIIYT 3TU TPaBUTALIMOHHBIE BOJIHBI, COBEPIICHHO HE I0/03peBasd,
YTO MPOCTO B HUX JKUBYT.

Kak Obuto cka3aHo BbIIIE, JIFOOOH MaTepUaIbHBIN OOBEKT,
TBUXKYIIUICS B TI000M cpenie, BO30YXKIaeT B HE BOJIHY.

Bo3pMméM it mpuMepa nNOABOAHYIO JIOAKY, ABUKYLIYIOCS B
ToJIIe BOJIbI cO ckopocThio 30 y3J10B, miu 15 m/cek. J{nunHa yrpy-
O BOJHBI, CO3/laBaeMasi €, OyJIeT paBHa Pa3HOCTH CKOPOCTEH
3BYKa U JIOJKU B BOJE,

A=(Vs-Vi)lt,

rae V3 - cKkopocTh 3ByKa B BOJE, a Vi — CKOPOCTb JIOJIKH.
3to npumepno (1400 -15)/1=1385m.
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[Tepuon P=Vi/A, lcek. Yacrorta, F =1/P, oxono 1 I'm.

Jloaka, MBYXKYIIASICS € 3TOM CKOPOCTHIO B TOJABOAHOM MOJIO-
JKEHUH, B JIIOOOM ClTydae M3JIydaeT WH(Pa3BYKOBHIE BOJHBI 4aCTO-
toit okoyo 1 I'u, mymmuoN 1385M. OGHApYKUTh WX MOXKHO C IIOMO-
IIBIO TOJTYBOJIHOBOW aHTEHHBI, MPEACTABISIONMEH coO0i Ba mar-
YHKa JaBJICHUS, PAcIiOIOKeHHBIX Ha Ti1youne 10-12m meTpoB u pas-
HECEHHBIX Ha PACCTOSTHUE MOJIYBOJIHBI, TO €CTh Ha 692Mm.

TouHble KOOpAMHATHI MOJBOJHOW JIOAKH MOKHO OIIpeJie-
JIUTh, UCTIOJIB3YS JIBE TAKUX aHTCHHBI, Pa3HECEHHBIX Ha S-8KM.

CKOpOoCTh BOJIHBI B TPABUTALIMOHHOM I10JI€ — BEJIMYMHA MTPaK-
THYCCKU HOCMOAHHAA, 3aBUCAIIAS TOJIBKO OT CBOMCTB IOJISL. JTO TO,
YTO B KBAHTOBOH (DM3UKE, HA3BIBACTCS CKOPOCHbIO CEMA.

A Tak Kak maTepusi B3aUMOJECUCTBYET TOJBKO C MOMOIIbIO

MOJIEH, TO CKOPOCTh 3TUX B3au-
MOJEHUCTBUI HE MOXKET IPEBBI-
maTh CKOPOCTH pachpocTpaHe-

i R HUA FpaBHTaHHOHHOﬁ BOJIHBI UJIN

s

w w ’i!.-*!""“”"““ KaK TOBOPAT KaHAMJATHI B JOK-
.

. SR TOpa, CKOpoCmuU ceema.

YT e

T'Ww'w'w'Ww'W eno CKOpOoCTh TpaBUTALIMOH-

Puc.21 HBIX BOJIH B Pa3JIM4YHBIX BCIIC-

CTBax 3aBUCUT OT aCHMMETPUHU I'PaBUTALMOHHBIX MOJIEH UX aTOMOB
U UX arperaTHoro coctosiHus. Yem Oobllle acCHMMETpHsl TpaBUTa-
[MOHHBIX TOJIEH aTOMOB ra3oB S, TeM OONBIIUN MYTh MPUXOIUTCS
MPEo0JIeBaTh BOJHE W, ECTECTBEHHO, 3aTPauyuBaTh Ha 3TO OOJIbIee
BpeMs.

DTa 3aBUCUMOCTb CKOPOCTH BOJIHBI OT IJIOTHOCTH CpPEJibl, B
KOTOPOM OHa paclpoOCTPAHSETCA, WUIIOCTPUPOBAHA PHUCYHKOM
(puc.21). B cBsi3u ¢ 3THM, BIOJIHE YMECTHO YIOMSIHYTh 371€Ch U3-
BECTHBIN 3KcniepuMeHT H. bacoBa, mocTaBiieHHbIN B IIECTUIECITHIX
ronax npouuioro Beka B CCCP.
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CyTb 3TOro 3KCIepuMeHTa TAKOBA, Iy JIa3epa paCIIEIIsICs
Ha JIBa JIy4a, OAUH U3 KOTOPBIX MOIA1a] HEOCPEACTBEHHO HA MU-
IIE€Hb, a BTOPOM CHayaja MpOXOJui Yepe3 YCHINBAIONIYIO STYEHKY.
Sueiika sTa mpeacTaBisia co0o0i pyOMHOBBIN Jlazep, paboTarouui
B PEKUME YCUIICHUS.

EcTecTBEeHHO, YTO Jy4Yd NOCTUIJIM MHILIEHU HE OJIHOBpE-
MeHHO. Ho oka3anocs, 4To Bce HE Tak MPOCTO, JIy4, IPOLIE I Ye-
pe3 KpUCTasul sIMEeHKH TOCTUI MUILIEHHU PAaHbIIE JTy4a, MPOIIEIIIEro
10 BO3YXY.

[Tpuuém pasuwuia Obuta TpocTo orpoMHoi. OHa MpeBkIIIana
BCE€ MBICIIMMbIE M HEMBICIIMMBIE MIOIPENIHOCTH 1 omuOKku. JIyd mpo-
XOJIUJI CKBO3b SAUYEHKY, TPAKTUYECKH MTHOBEHHO C TTOYTH OE€CKOHEY-
HOU CKOPOCTBIO.

VYcnoBus 3KCIEpUMEHTa U3MEHSIIN, HO PE3YIbTaT OCTaBaJICs
npexxHuM. bosee Toro, pe3yiabTaT HE U3MEHWICS, JaXKe KOI1a KTO-
TO 3a0bUT BKJIIOUUTH MUTAHUE YCHIIUTENS U BTOPOH JIy4 IPOCTO MPO-
mén yepe3 pyOMHOBBIN kapanaamnt. Jlyd nmpoxoaun depe3 pyOuHo-
BBIN CTEpKEHb C OECKOHEYHOW CKOPOCTHIO, M pa3HMIIA ObLJIa paBHA
JIvHe Kpuctamia. HaspeBaromuii ckanjain B CBSI3U C Pe3yJIbTaTaMH
SKCHEPUMEHTA, CTaBUJ HAa TEOPUM OTHOCHUTEIBHOCTH OTIPOMHBII
JKUPHBINA KPECT.

Kak Torzna BBIIIIM U3 3TOr0 IMIEKOTIMBOIO MOJIOKEHUS, He-
n3BecTHO. CKopee BCero, CIyCTHIIM Ha TOPMO3ax. XOTs, 10 CYTH,
COBpPEMEHHasi TeopeThuueckas (U3MKa TOJIBKO TEM M 3aHUMAETCH,
YTO U300peTaeT TOPMO3a M BEUHBIE IBUTATEIH. . .

Tax kak MatepuanbHble 00BEKTHI B3aUMOIEUCTBYIOT MEXIY
co0o0# Ha ypOBHE TOJIeH, CKOPOCTh ITOTO B3aMMOJICHCTBHUSI OTIpe/ie-
JSI€TCs, B OCHOBHOM, CKOPOCTBIO PACTIPOCTPAHEHUS BOJIH B IPABUTA-
LIMOHHOM MO0Jie (CKOPOCTh CBETA), TO U PE3YJIBTATHI IKCIIEPUMEHTA
BacoBa, ¢ TOuKM 3peHHs HACTOSIIEH TEOPUU, OOBICHAIOTCS OUYCHb
npocto. Jlyd, npomenmmii no pyouny (TBEpIOMY TeIy), IPEOI0IIEIN
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ropas/io MEHbIIEe PAaCCTOSIHHE B TPABUTAIIMOHHOM TI0JI€ TBEPIOTO
tena (D Sr), 4eM Jy4, paclpoCTPaHSIOUINIICS B I'paBUTALMOHHOM
oJie BO3AYIIHOU cpesinl (3 Sr).

[epenaua >xe UMITYIIbCa HEMOCPEIACTBEHHO C aTOMa Ha aTOM
B TBEP/IBIX TENaX U KUJIKOCTSIX, B CHITy UX MMPAKTUIECKON HECI)KUMA-
€MOCTH, IPOUCXOAUT CO CKOPOCTHIO, OJNIM3KOM K OECKOHEUHOM
(puc.21). ITosTomy myd, mpoiennuii yepe3 pyOHHOBBIM KpUCTAILT,
OpULIEN HA JETEKTOP paHbIle Jyda, pacIpOCTPAHSIOMIETOCs IO BO3-
IyXy, Ha BpeMsi:

t=3 Sr- X Sv)/c, Tne

> St — cyMMapHbIi MyTh Jy4a B TPAaBUTAILIIOHHOM TOJIE PY-
OuHa,

> Sr — cyMMapHBI{ IyTh Jy4a B TPABUTAL[IOHHOM I10JIE BO3-
JYLITHOM Cpebl,

€ — CKOPOCTHb BOJIHBI B TPaBUTALIMOHHOM II0JIEe (CKOpPOCHIb
ceema).
TpynHo ceGe mpeacTaBUTH X0/ MBICIIEH KPETHHA, KOTOPOMY TpH-
nUia B TOJIOBY OpemoBasi wiesi KOPIYCKYJISIPHO-BOJHOBOTO Jya-
JM3Ma, YTBEP)KAAIOIIET0, YTO MaTepusi B HEKOTOPBIX CIIydasiX, MO-
JKET MPEeBpaIaThcs B CBOE CBOMCTBO.

N xakumu emé OONBIIMMH TIYMIIAMH OKa3aluCh Y4YEHBIC,
IpPUHABIINE €€ M COCTPSNABIIME HAa HEW LEJIOE IICEBIOHAYYHOE
HarpaBieHue B pusuke.

8. Uro Takoe Heprus

DHeprus, MOHATHE B COBPEMEHHOW HayKe, MPSIMO Taku, dhaH-
tacTuyeckoe. M kak Tospko e€, 6eqHyI0 He CKIOHIOT. OHA U U3Iy-
yaeTcs, U MOIJIoIaeTcs, U Jaxe mpespauiaercs B Maccy! M kakoit
TOJIbKO OHA HE OBbIBAaET, U MOTCHUUAILHOW U KHHETUYECKOH U TeM-
HOM U JJaXKe€ KU3HEHHOW U TyXOBHOM.
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Ha camowm nene, Takoil (U3UYECKOM CYITHOCTH, KaK YHEPTHs,
B IIPUPOJIE€ HE CYIIECTBYET.

OTO MPOCTO OJTHO W3 HEOTHEMIIEMBIX CBOMCTB MaTEPUH, TAKOE
K€ KakK HalpuMmep, Mpo3pavyHOCTh CTEKJA, KOTOPYIO HENb3sl OTAe-
JMTH OT CTEKJIa U "mpuienuTs” K (aHepe 1uig Toro, 4ToOsl Ganepa
cTasia mpo3pavyHoit. M sHeprus aro00ro Telna 3aBUCUT TOJIBKO OT €ro
MOJIOKEHUSI B TPABUTALMOHHOM MJIM 3JIEKTPUUYECKOM I0JI€ APYTrOro
Tena. Ml HecMoTpsl Ha yBEpEeHHsI HEKOTOPBIX OONBIINX YYEHBIX, HH-
KaKoW BHYTPEHHEH SHEPTUU MAaTEpUsl HE UMEET.

OpnHako B mocieHee BpeMs B MHTEpHETE MOSIBUIIOCH OIPOM-
HO€ KOJIMYECTBO MOPTAJIOB, I/I€ apPMHUH ICEBIOYUEHBIX JHOOUTENEH
paccyX1aroT O TMOMCKaX KaKOW-TO CBOOOIHOM 3Hepruu 3pupa, Ko-
TOPOM M0 UX MHEHHIO, 3al10THEHA BCS BCEJICHHAS.

A BCe HAYMHAJIOCh C KAKUX-TO HEBEPOSITHBIX JIETCHJI O TOM,
yro Tecna, sk0ObI HaAmIEN COCO0 MCMOIB30BaHUS DHEPTUU BaKY-
yma!, HO MPOKJISAThIE KATUTAIUCThI KYITUJIKA Y HETO MAaTEHT U BCE 3a-
CEKPETHIIN, YTOOBI HE YITYCTUTH MPUOBUTH OT TPOIAXKHU YTIIEBOI0PO-
noB. Ho 0coGeHHO yIuBISIOT paccyKAeHUS YUEHBIX O TOM, YTO MpHU
nepeMenieHN MaTepUaIbHOTO Tela 0 3aMKHYTOM TPaeKTOPHH, CO-
BepiiaeMasi paboTa paBHa Hy0. Takyio aXxWHEI0 MOXKET HECTH
TOJIBKO KaKOH-HUOYb O€3rpaMOTHBIN CBUHAPD, MY IPOCTUTEIBHO.

JIr0001i 31paBOMBICISIINN YETOBEK MOHUMAET, YTO €CIIH MBI
MOJTHUMAaEM THPIO Ha BTOPOM 3Taxk, TO 3TO MBI COBEpIIaeM padoTy
MPOTUB CHJIBI IPUTSKEHUS. A KOr/a Mbl cOpackiBaeM THPIO C BTO-
pOT0 3Ta)ka, TO 3TO TMPS COBEpIIACT padOTy MO/ ACHCTBUEM CHJIBI
MPUTSHKEHUSL.

To ecth paboTa coBepiaeTcsi pa3HbIMM TEJIaMH U B Pa3HbIX
YCIIOBUSIX, IOATOMY €€ HeIb3s IPUPABHUBATH. XOTS ObI IOTOMY, UTO
IpU JBUKEHUU Tella BHHU3, paboTa MPOU3BOJIUTCS CUJIAMU TSITOTE-
HU, @ IPU JBMXKCHUHM BBEpPX — MPOTUB HUX. OAHAKO YUYEHBIX 3TO
Majo CMYIIAeT.
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Bces sHeprus, mocrymaronias Ha 3eMIII0O U3 KOCMoOca — 3TO
BCETO JIMIIIH COJTHEUHBIN CBET, MPEACTABIISIONINN COOO0 MOTOK 3apsi-
JKEHHBIX YaCTHIl — 3JIEKTPOHOB, IPOTOHOB aTOMOB BOAOPOJA U JIp.,
JBUKYIIUXCS C Pa3IMYHBIMU CKOPOCTSIMH U COTIPOBOXAAE€MbIX BOJI-
HAMU B TPABUTAI[IOHHOM II0JIE.

W 4em BbIlIE UX CKOPOCTH, TEM 00Jiee KOPOTKHE BOJIHBI OHU
BO30YXKIAIOT U TEM OOJIbIIYI0 paboTy HU coBepinarT. [I0TOK 3TOT
JIeMCTBUTENBHO KosloccalieH U eciu He Oynet ConHua, 3emis 3a He-
CKOJIBKO HEJIeNb MPOCTO MPEBPATUTCS B JIEJISHOM 1Iap U BCE MOTHO0-
HeT.

Ho, cama onna ne necém HUKAKoU IHEP2UU, He MOMHCEM OKa-
3b16AMb HUKAKO20 0AGIEHUA U HE MOXMCEm CO8ePULanms padomol -
IMO NPOCHO MEXAHUM NEPEeOauu 63aumMo0eiiCmeus mexicoy ma-
mepuanvHeiMu menamu, ¢ 0annom ciayuae mexicoy Connuem u
3emnéi.

MpbI BUIUM CBET UCKITFOUUTENBHO 0J1aroiapsi TOMy, 4TO MOTOK
MaTepuaIbHBIX YacTHII, (JOTOHOB, TMOMajas B TJia3, COBEPIIAIOT pa-

00Ty, co3maBasi pa3HOCTh SJIEK-
TpadK 3aBACUMGCTU TPABUTALINGHHBIX
N NPUTAXKEHNA OT BLICOTI TpI/IquKI/IX HOTGHI_[I/IaJ'IOB B CCT-
qJaTke.

noredunan £

R,R, =RR,

.y B pesynbprare morsomie-

a
L

HUS (OTOHA Yy  MOJIEKYJbI

6300Km
pO,Z[OHI/IHa yBe.HI/I‘-II/IBaeTC}I

da — R

1
0 2 BbICOTa R R,

Pnc.22 HOro 1moJjii m COOTBETCTBCHHO,

acuMMeTpusi €€ TpaBUTAL[MOH-

BO3HUKAET Pa3HOCTh 3JIEKTPUUECKUX MOTEHLHUAIOB, B PE3yJbTaTe
KOTOpPOM BO3HUKAET JIBYKEHUE FJIEKTPOHOB MO HEPBHOMY BOJIOKHY
B MO3T WJIH 3JIEKTPUUECKUN TOK, HHTEPIPETUPYEMBIH MO3TOM Kak
CBeT.

[lonaTue xBaHTa cBeTa, KaK MOPLMH U3IYyYEHUs, BO3HUKIIO
UMEHHO H3-3a TOTO, YTO (POTOH SIBISETCS MUHUMAIILHON TOpIiueit
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CBETOBOT'O MOTOKA, B PE3YyJbTaTe KOTOPOW BO3HUKAET OIIYIIEHUE
cBeTa B Mo3re. KBaHT — 3TO MpOCTO OJlHA €AMHCTBEHHAs 4acTHUIA
WJIH TO K€ caMoe, u4To U (oToH. M KoT1a TOBOPSAT 0 mepeaade dJieK-
TPO3HEPTUU, TO UMEETCS B BUY TO, UTO MEPEAAETCS TMTOTOK MaTEPH-
aJIbBHOTO HOCUTEIIA — JIEKTPUYECKHU 3aPSHKEHHBIX YaCTHUL], KOTOPBIE
IpH JBMKCHUH O] ACHCTBUEM PAa3HOCTH MOTEHIIUATIOB CIIOCOOHBI
coBepuaTh padory.

DHepzua ne cywiecmeyem, Kak puzuueckas CywyHOCHb U HO-
IMOMY He MOIHCEM NPesPAUambCsa HU 6 KUHEMU4eCcKyio, HU 6 MeXaHu-
YecKy10, HU 8 XUMUYECKYIO U HU 6 KaAKYIo Opyzyio.

DHeprus, Kak ClIOCOOHOCTH TeJIa COBEPIATh padoTy, 3aBUCHT OT €TI0
MTOJIOXKEHUS B TPABUTAIIMOHHOM ITI0JI€ IPYTOTO TEJIa.

O0bekT, HaxomsAIIMICS Ha BeIcoTe Ry oT 3emun, npeBbimaronem e
PaanycC, UCTIBITRIBAET HUYTOXKHBIC CHITBI IPUTSHKCHUS, TIOOTOMY 00JIa1acT
HUYTOKHOM PHEPrue U MOXKET BUCETh, IPAKTUUYECKH HA OJTHON BBHICOTE,
JurTenbHOe BpeMs. [loToMy dTo mpu maneHuu o0bekTa ¢ BBICOTH Ry 110
R, pa3HOCTE MOTEHITHATIOB U CKOPOCTH MaIeHUS (YCKOPEHHUE) H3MEHSIETCS
He3HaUnTeIhHO - dQ; (puc.22).

Ecnu ke 0OBEKT HAXOAWTCSA Ha BBICOTE MEHBICH, YeM PaIycC
3emun, (Touka R3), To mpu mageHnn Ha Ty K€ BETUYHHY, IO BEICOTHI Ry,
Pa3HOCTh MOTEHITUAJIOB U YCKOPSHHUE U3MEHSICTCS HaMHOTO OoubIe - dQz.
DTO rOBOPUT O TOM, UTO MPH CBOOOJTHOM IMTaJICHUN OOBEKTA, €r0 YHEPIH
Ha BbIcoTe Ry, oueHb Maina, a Ha BeicoTe R3, yKe m10CcTaTOUHO BEHKa, TaK
KaK HaXOJUTCsI ITOJT ACUCTBHUEM OOJIBIICH pa3HOCTH TIOTCHIIMATIOB.

ITosTOMY CITyTHHKH, HaXOJISAIITUECS HAa TEOCTAIIMOHAPHBIX OpOUTaX,
BBICOTBI KOTOPBIX 3HAYUTEIIEHO MPEBBIMIAIOT PAANyC TUIAHETHI, TPAKTHYC-
CKH HU TaJIal0T Ha 3eMITII0 (YCKOPEHHE CBOOOIHOTO MaICHUsI OUYSHb MaJIo)
Y MOTYT BUCETh HaJl OJIHOM TOYKOH IJIAaHEThl OY€Hb JOJT0. EMMHCTBEHHO,
YTO OHH TPEOYIOT KOPPEKIMH OPOUTHI N3-32 HECOBIMACHUS €€ MITOCKOCTH
C IMaMETPaTHLHON IIOCKOCTHIO TUTAHETHI.

A Tereph TPOBEAEM MBICIICHHBIA 3KCIIEPUMEHT. JlOIycTUM, 4TO
€CTh HEKOTOPBII 00BEM 3alOJHEHHBIH CMEChIO BOAOPOAA U KHUCIOPOA.
DT0 Ta3el, KOTOPHIE 001a1al0T JOBOJBLHO OOIBIIIONH OTPUIIATEIFHON aCHUM-
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MeTprel TpaBUTAMOHHBIX ToJeil aromoB. CiemoBaTeIbHO OHH TOCTO-
SIHHO HaXOJSATCS MOJ JCHCTBUEM CHUJI OTTAJIKWUBAaHUS, KOTOPBIE HE JAIOT
aTOMaM COEIMHSTHCA U 00YCIIaBIMBAIOT CTPEMIIEHHE Ta30B, OECKOHEYHO
pacuupsThHCS.

W3-3a cuit oTTanKWBaHUs, aTOMBI Ta30B 00JIAAA0T OYCHb OOJIBIION
MOJIBIKHOCTBIO, TaK KaK MEXy HUIMH HE CyIIECTBYET CHJI TPeHUA. Takum
00pa3oM, cMech BOIOpOJa U KHUCIOPOJIa MOXKET HaXOAUTCS B 3aMKHYTOM
00béMe HEOTpaHHYEHHOE BpeMs 0e3 Kakoro-Tn00 B3aWMMOICHCTBU.
EnuHCTBEHHOE, UTO MOXKET MPOU30UTH, 3TO PacCIOEHUE, TPH KOTOPOM BO-
JIOPOJT TIOJTHUMETCS BBEPX, TaK KakK [0 CPAaBHCHHIO C KHCIIOPOJOM 00Ja-
JTAET OYE€Hb MAJIBIM BECOM.

A Temepb MOCMOTPHUM UYTO MPOM30HAET €CiIM B 3TOM 00BEME Mpo-
CKOYHT WCKpa. Vckpa — 3TO MOTOK 3JEKTPOHOB IBMKYIIUXCS C YCKOpe-
HUEM [IJ1.6]. IX CKOPOCTh B TIOTOKE MOYKET MPEBBIMIATE CKOPOCTh BOJTHEI
B TPaBUTAIIMOHHOM TI0JI€ (CKOPOCTh cBeTa). OO 3TOM TOBOPUT TOT (haKT,
YTO UCKPY MBI BUAMM, Kak cBeTsmuicsa kaHan (3ddexr Bapunora-Uepen-
KOBa). A D3JIEKTPOH, HUMEIOIIMHA CKOPOCTh, IMPEBBIMIAIONIYI0 CKOPOCTH
BOJIHBI B TPaBUTAIIMOHHOM IT0JIE, CO3/IaeT B HEM YAapHYIO BOJHY [IJ1.7].

B pesynbrare Bo3/iecTBHA YIapHOM BOJIHBI HA aTOM rasa, OH IpH-
o0peTaeT CKOPOCTb, TTIO3BOJISIONIYIO €My PEO0JIETh CUIIBI OTTAIKHBAHUS
(moreHMANLHEIA Oaphep) Mexay atoMamu [ria.4]. Kak TOJBKO aTOMBI
CONMBATCS HACTONBKO, YTO CHJIBI TPABUTAIMOHHOTO MPUTSHKESHUS MEKITY
HUMHU TIPEBBICSAT CHJIBL SJEKTPUUYECKOTO OTTAIKUBAHUS, aTOMBI yaayT C
YCKOpEHHEM JIpyT Ha ApyTa.

IIpu 5TOM UX TpaBUTALIMOHHBIE TOJS COJBIOTCA C YBEIUYCHUEM
ACUMMETPHUH, YTO MPUBEAET K PE3KOH KOHIIEHTPAIIUHU 3JIEKTPOHOB U BBI-
TaJIKUBAHUIO UX HM3JUIIKA W3 00pa30BaBIICHCSI MOJICKYIbI BOABL. TO eCcTh,
NpUBEAET K MOBBIIICHUIO TEMIIEPATyphl U BO3SHUKHOBEHHUIO HOBOHM ynap-
HOHM BOJHBI. B pe3ynbTaTe 3TOr0 mpoiiecca HAUHETCS JIaBUHHAS PEeaKLMs
CHHTE3a BOJBI C BBIICICHUEM OTPOMHOI0 KOJIMYECTBA JUIIHUX 3JIEKTPHU-
YECKHX 3apsI0B (PJICKTPOHOB) B IPOCTPAHCTBO 0OBEMA.

[IpakTr4yeckr MTHOBEHHO 3TOT 00beM OyIeT 3al0JIHEH CMEChIO 'TOo-
pAuuXx" MOJIEKYJ BOASIHOTO IMapa C 3JICKTPOHAMHU, CUIaMHU OTTaJIKHUBAaHUA
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(maBneHHEM) KOTOPBIX 00beM OyJIeT pa3pyllieH U yIapHas BOJTHA, BEIPBAB-
IIUCH B BO3YX, CMETET Bce HaxoAsmieecs Ha e€ myTu. To ecTh mponu3ouaeT
B3pBIB TPEMYHEro ra3a U BCS DHEPTHUS CMECH OyJeT UCTpadyeHa.

Takum 00pa3oM 37ech OMMCAH MEXaHU3M IpoIlecca CHHTE3a, CKO-
POCTBh KOTOPOTO 3aBUCUT OT PA3HOCTU AaCUMMETPHUI TPaBUTALMOHHBIX ITO-
JIe aTOMOB B3aUMO/JICUCTBYIONIMX BellecTB. MeXaHu3M Mpolecca aToM-
HOTO B3pBIBa MPAKTUYCCKU aHATIOTHYECH, 33 UCKIIOUYCHUEM HEKOTOPBIX MO-
MenToB. OH omnucal B riase [ria.12], o cunTtese.

9. IllapoBasi MOJIHUS

[IIapoByI0 MOJHHIO, KAK 1 MHO>KECTBO IPOCTBIX IPUPOIHBIX
SIBJICHUHM, COBPEMEHHAsl HayKa 10 CUX IIOp CUMTAET 3araJkou, Ha
00BSICHEHUH KOTOPOIl clIoMaiy 3yObl O4eHb MHOTHE OOJIbIINE yUE-
Hble. Hayka B GOJIBIIMHCTBE CilydaeB BOOOIIE UAET OKOJIBHBIMH ITY-
TSMU U OYEHb MHOTHE MEXAHU3MBbI IPOCTBIX NMPUPOIHBIX SIBICHUI
OCTAIOTCsI BHE €€ MOJIst 3peHHs. BBIIBUHYTO COTHH Bepcuil 00bsCHE-
HUS IIapOBOM MOJIHHUM, HO HU OJlHA U3 HHUX @€ HA HOTY HE IIPH-
OJM3MIIa HayKy K pasrajike 3TOro sIBJICHUsI.

B pamkax cymiecTByromei HaydHOW mapaaurMbl, 0ObsICHE-
HYE MEXaHU3Ma IIapOBOM MOJIHUM HEBO3MOXKHO B npuHIune. Ho Ha
OCHOBE HECTOSIIEH TEOPUU OH OOBIICHAETCS 3JIEMEHTapHO.

OObIuHas NUHEHHAsE MOJIHUS TMPENCTaBIsAET COOON KpaTKo-
BPEMEHHBIN TOKONPOBOMSIIMN KaHAJ B BO3JyX€, BOSHUKAIOLIUNA B
pe3yabTaTe pa3HOCTU DJCKTPUUYECKUX MOTEHIIMAIOB MEXTy o0Jia-
KaMU WK o0sakaMu U 3eMIIEN. Pa3HOCTh MOTEHLIMAIIOB, 3TO PE3YIlb-
TaT TypOYJEHTHOCTEH, BO3HMKAIOIIUX OT PAa3HOCTH TeMIepaTyp
BOCXOZSIINX U HUCXOJAIINX IIOTOKOB BO31YyXa B KapKYIO ITOTOAY.

TypOynenTHocTH B 001aKaxX NPUBOJAT K NEPEMEIINBAHUIO U
YBEJIMUEHUIO IIOIAN CONPUKOCHOBEHMSI MOJIEKYJI BOISHBIX IIapOB
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C MOJIEKYJaMH OKpY)KaloIlIero BO3AyXa, 4To o0Jerdyaer mnepereka-
Hue 3apsaa0B. [Ipu 3Tom paboTaeT TOT ke caMblii MEXaHHU3M, KaK IIPH
AJIEKTpU3ALMHY HATUPAHUEM CTEKJISTHHON MJIM S00HUTOBOM MaIOUKH.

Obnaka, cocTosiKe U3 MOJIEKYJI U Kareb BOAbl, UMEIOIINX
MEHBIIYI0 aCUMMETPUIO TPAaBUTALMOHHBIX I10JI€H, OTHOCUTEIBHO
MOJIEKYJI BO3/1yXa KakK IPaBHJIIO, ITOJIyYaOT U3 HETO U30bITOYHBIE OT-
pHULATEIbHBIE 3apsAbL.

Pa3psg MoxeT MpoM30HTH Kak MEXIy oOakaMH, UMEIo-
HIMMH OTPULIATENbHbIE 3apsA/Ibl Pa3HOM BETUUHHBI, TAaK U MEXIY 00-
JaKaMu U 3eMJIEHN, KOTopas Tak ke UMeeT OUeHb HeOObIION U30bI-
TOYHBIN OTPUIATEIbHBIN 3apsi.

Korna mexny o0G1akamMu pa3HOCTh MMOTEHLIMATIOB JOCTUTAET
HEKOTOPOW KPUTHUYECKOW BEIIMUYWHBI, JBHKCHHUE 3apsoB 00pazyeT
TOKOIIPOBOSALINNA KaHaJl, IO KOTOPOMY HPOHCXOIUT JIaBUHOOOpa3-
HBII pa3psill, BBIACIAIOMUNA OIPOMHYIO MOIIHOCTD 33 OYEHb KOPOT-
KUH TPOMEXYTOK BpeMeHH. Wi mpocto nuHelHas MoiHusd. OHa
IpeCTaBisieT COOON 3aKPYUYEHHBIM BCTPEUYHBIN MMOTOK 3JIEKTPOHOB
Y IPOTOHOB, ABUKYIIMXCS COMNIACHO 3akoHY KyioHa, ¢ yckopeHueM
HaBCTpeuy Apyr Apyry [ria.4].

Ipumeuanue! Ilomok npomonoe HuUmMOIICEH U MOdcem He
NPUHUMAMbCA 60 6HUMAHUE, HO OH 6AXCEH C MOl MOUKU 3PEeHUS, YN0
OH AGNAEMCA NPUUUHOU 3AKPYYUBAHUA NOMOKOE 3aPA00E 8 CRUPATb.
11000610 momy, Kax HUCXO00AWUIL NOMOK 8030yXa CROCOOCMEyem 3a-
KPYUUBAHUIO 60CX00AU€20 NOMOKA U 00PA306ANUI0 YUKIOHA WU AH-
MUUUKIIOHA.

B pesynbprare 3TOr0 yCKOpEHHs, CEYEHUE KaHalla paspsiaa
pY NPUOIMKEHUHN K TIOJI0KUTEIBHOMY MOJIOCY, YMEHBIIAETCS U OH
pa3pbIBacTCs Ha CaMOCTOSITEIbHBIE YUYAaCTKH, IIPEACTABIISIOLIUE CO-
0011 BUXpeBbie 00pa30BaHusl, B KOTOPIX IPOTHBOIOIOKHBIE 3aPsI/IbI
JBUKYTCSI HABCTPEUY APYT IAPYTY IO 3aMKHYTBIM TPAEKTOPHUSIM paB-
HOT'O NIOTEHIIHAA.
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A Tak Kak JABWKEHHME MO SKBUIIOTCHIIMAIBHON TPAeKTOPUH,
9TO MO CYTH, aHAJIOT MPSIMOJIMHEHHOTO PaBHOMEPHOTO JIBH)KCHHUS,
MIPU KOTOPOM paboTa MPAKTUIECKUA HE COBEPIIAETCS, TO 00pa30BaB-
mIasicst KpyIHas mapoBasi MOJHUS, TOA00HO CBOOOTHO BpallaroIe-
MyCsi MaxOBHKY HJIM BOJYKY, MOXXET CYIIECTBOBATH HEKOTOPOE
BpeMsi, TIepeMeNIasich MOTOKaMU BO3JlyXa Ha HEOOJBIIHE PACCTOS-
HUsI.

HcuepnaB 3HEPruro Ha U3JIy4eHUE, OHA TUXO UCYE3HET, €CIU
HE HATOJIKHETCS Ha MPEMSATCTBUE, IPH KOTOPOM MPOU30UAET pas3py-
IIEHUE KOJIBIIEBOTO TOKA C 00pa30BaHUEM B BO3yX€e 00JIaCTH MOBHI-
IICHHOW KOHIICHTPAIUU AJIEKTPUYECKUX 3apsioB, [ria.11] koTopsie
MTHOBEHHO BCTYITMB B PEAKIIMIO CAMOIIPOU3BOJIHLHOTO CHHTE3a C MO-
.HGKy.HaMI/I 0pr>1<a}01uero B03;[yxa, BBIACTIAT I/IMHy.HLC MOIIITHOCTH B
BHUJIC B3pBIBa.

Menkue xe oOpa3zoBaHHS MCYE3AIOT MOYTH Cpa3y, HCTPATHB
SHEPrui0 Ha u3iaydeHwe. [109TOMy SKCIEpUMEHTAIBHO MIAPOBYIO
MOJJIHHUIO HOJIY‘-II/ITB II04YTU HEBO3MOXHO, HOTOMy YTO IJIs1 3TOIO
JUTMHA KaHala pa3psija J0JDKHA ObITh OUY€HBb OOJIBIION, YTOOBI CKO-
POCTh IBHKEHHUS 3apsI0B OKa3a1ach JOCTATOYHOM JJIsI €T0 pa3phIBa.

Ho uenoBek, Kk COXaJeHUIO MOKa HE pacroyiaraeT UCTOYHU-
KaMH BBICOKOTO HANPsHKEHHS, MOIIHOCTh KOTOPOTro ObI TI03BOJISLIA
co31aBaThb pa3p}II[BI JJIMHOK B COTHHU MeTpOB. CMO,Z[G.HI/IpOBaTB IIa-
POBYIO MOJIHHIO Ha 00Jiee KOPOTKUX pa3psiaax — HEBO3MOKHO.

10. Yro Takoe Temneparypa

Ha ocHOBaHMM W3JI0KEHHOTO BBIIIE, MOKHO TaK K€ JIETKO
00ocHOBaTh MOHATHE Temneparypsbl. [Ipu HarpeBanuu Tena' pacuim-
PAIOTCA U CTAaHOBATCA JIerde, 3TO HKCIIEPUMEHTAIBLHO YCTaHOBJICH-
HBI pakT. Bo3pMEM TBEpPI0€ TEIO M MPOBEIEM MBICIICHHBIN SKCIIE-
pUMEHT.
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Kak Ob110 CKa3aHO BBIIIE, AaTOMBI BEIIECTBA 00JIAAIOT Ipa-
BUTAIMOHHBIMU MOJSIMH, O1aroiapsi KOTOPIM OHU IPUTATUBAETCS
JIpYT K APYry U K 3emie. Tak Kak rpaBUTALMOHHBIE MOJISI aTOMOB
TBEPAOrO Tela MUMEIOT OYeHb HE3HAYUTENIbHYI0 aCUMMETPHUIO, TO
OHU CWJIBHO MPUTATUBAIOTCS APYT K JIPYTY.

[TpubaBnsieM K KaXaA0My aToMy 10 3J1eKTpoHy. [Ipu 3TOM y
aToMa HECKOJIbKO YBEIUYHUTCS aCUMMETpHUS €Tr0 T'PaBUTAIIMOHHOTO
MoJisl, B pe3yjibTaTe Yero YMEHBUIUTCS CUjla MPUTSKEHHUS Tela K
semnie. [ria.11]. To ecth arom craHeT Jierde (BO3SHHUKHET Je(eKT
Beca), a 00BbEM €ro YBEIUUUTCS Ha OJUH 3JIEKTPOH.

Bort, mo cytu, Mbl © OOHapYy>KUJIM HOCUTENh TeIia. Takou

CBOEOOpa3HBIN TEMJIOPOJI, POJib KOTOPOTO MOTYT UTpaTh, B MPUH-
LIUIIE, KaK MOJIOKUTEIIbHBIE, TAK U OTpHULaTENIbHbIE 3apsaabl. Y koTo-
phIil OoJpIue yUE€HBIC YKE YCIeNnu "3aKphITh'", TPUIAYMaB B3aMeH
BEYHBII IBUTATElNb, B BUJI€ MOJICKYJISIPHO-KUHETHUECKOU TEOPHH.
[TpogomxuM CBOW MBICIEHHBIM JSKCIIEPUMEHT, N00aBIsis B
aTOMBI TeJla 1O 3apsiay. ACUMMETPUSI UX T'PABUTAIIMOHHBIX IMOJIEH

OyzeT yBeIMYMBaTHCS, TENO Oy-
% JIeT CTAHOBHUTHCSA BCE JIeTYe H
nepetexanwe | JIETYC, A CHJIBI TIPHTSDKCHUS
b i MEKIy aroMaMH OYAyT CTaHo-
BUTHCA Bee citabee U ciabee.
Uepe3 HEKOTOpOE Bpemsi

= aToMbl TIOJy4aT BO3MOKHOCTh
Puc.23

nepeMeaTbCAa OTHOCHUTCIIBHO
JpYT Apyra U BEIIECTBO NPEBPATUTCA B )KUIKOCTh. TO €cTh pacruia-
BUTCA.

[Tpu nanpHe#eM TpubaBICHUH 3apsI0B, ACUMMETPHS Tpa-
BUTAI[MOHHBIX TOJIE aTOMOB YBEJIMYUTCS HACTOJIBKO, YTO OHU
HAUYHYT OTpPBIBATHCS JAPYr OT Apyra BCE YBETUUMBAIOIIMMUCS CHU-
JaMH OTTAJIKUBAHUS U KHUJIKOCTh IPEBPATUTCS B ra3. BoT MbI 1 mo-
JIy4YnuII O6’b$ICHeHI/Ie MCXaHHU3Ma UCIIaApCHUA.
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IIpumeuanue! B uacmuocmu, ucnapenue 600vl 00ycnoeieHo
PA3HOCmbIO acumMmempuil 6030yxa u 600l (puc.23), noamomy oaxce 3a-
Mép3uiasn 800a (1é0) 0060abHO xXopouto ucnapsemcs. Hzovimounsle 3a-
DPAOBL U3 MOJIEKYS1 8030yxa nepemekasn (Ouggynoupys) é mojexynvt
b0a, YEeAUUUBAIOM ACUMMEMPUIO UX ZPAGUMAWUOHHBIX ROJel, Ymo
HPUBOOUN K YEETUYEHUIO CUTI OMMATIKUGAHUS MOJIEKY]l Opy2 om Opyzd,
KOmopule npu 3mom ROJIYHarom 603MONCHOCHL OMOPGAMbCA OM No-
6EPXHOCHU U NOOHAMBCA 6 8030YX, éMecme ¢ "'npununmumu'’’ K HUM
MONIEKyAamu 6030yxa).

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

Takum obpazom, o0060cHOBbIGAECMCA MEXAHUZM 6HLOPO20
Hauyana mepmoOUHAMUKU U NPUHUUN 803DACMAHUA IHMPONUU,
KaK 6blpaeHUEaAHUA JI00bIX uU3UYeCKUX napamempos mamepuu.
B oannom cnayuae - memnepamypot.

B koHI1€ KOHIIOB, BEIIECTBO MTPEBPATUTCS B CMECH 'TOPSTUUX "
(3apsKEHHBIX) aTOMOB C 3JIEMEHTAPHBIMU JJIEKTPUUECKH 3apsiKEH-
HBIMU YaCTHUIIAMU WK B MuiazMmy. [Ipu ganpHelleM MOBBIIEHUN
TEMIIEPATYPBI IPOUCXOAUT CIIEAYIOLIEE.

N3-3a OrpOMHOM KOHIEHTPALUU OJUHAKOBBIX 3aps10B, aTOM
MEPEXOIUT B COCTOSTHUE, TTOI00HOE JKUJIKOU Karljie, KoTopasi pa3Ba-
JIMBAETCS HA AJIEMEHTAPHBIEC YACTHULIBI. DTH AJIEMEHTaPHBIC YACTHUIIHI,
MpU JATbHEHIIIEM TOBBIMICHUH TEMIEPATYPhl, Pa3BAISITCS Ha CYyO-
aneMeHTapusbie. U Tak nanee. [1o cyTu Mbl BOCIpOU3BEIIH 3/1€CH PO-
11eCC CUHTE3a, TPOUCXOIAIINM B 3BE3/1aX, B OOpaTHOM HAIPABJICHHH.

Temnepamypa — 3mo éenuuuna pazHocmu acumMMempuil
2PABUMAUUOHHBIX NOJIEH AMOMOE MAMEPUATILHO20 mela U amo-
MO8 OKpydicatouieil e2o cpeobl.

Wnm mpocto pa3sHOCTh WX H30BITOYHBIX AJIEKTPUUYECKUX 3a-
panoB. IToTok Temia — 3TO MOTOK 3apsIKEHHBIX YACTHII - JJIEKTPOHOB,
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KOTOPBI MBI YyBCTBYEM OJiarojapsi yBeJIUUMBAIOIICHCS acCUMMET-
pUU MOJIEKYJ Halero Tena. EcrecTBeHHO, UTO BellecTBa, 001aiato-
IIME XOPOIIEH JIEKTPONPOBOIHOCTHIO, 00IAMA0T U XOPOIIeH Tel-
JIOTIPOBOJHOCTBIO.

Ecnu e 3TOT MOTOK YacCTHII HAMPABJICH M3 HAIIETO Tejia U
OyIeT yMEeHBIIaTh aCHMMETPHIO HAIIUX MOJIEKYJ, Mbl OyJIeM dyB-
CTBOBaTh OXJaXJcHUE. AOCONIOTHBIN TEeMIEPATypHBIH HYJb, 3TO
PaBEHCTBO WJIM HYJIEBas Pa3HOCTh aCHMMETPHI TPaBUTAIIMOHHBIX
MOJICH aTOMOB TeJIa, KOTOpasi B CHITy ChEepHUIEeCKO METPUKU BCEIICH-
HOU, HEBO3MOJKHA.

A TO0, 4TO moApazymeBaeTcs Mo adCOIIOTHBIM HYJIEM B CO-
BPEMEHHON HayKe — 3TO CHEKYJIALHNs, 0O0yCIOBJICHHAs CIIETbIM Iie-
PEHOCOM pe3yIbTaTOB KAKUX-TO MATEMAaTUIECKUX NMPEOOPa30BAHMIA
Ha (pU3HUECKYIO PEaTbHOCTD.

AHaNOTUYHBIM K€ 3a0IyKICHHEM SIBISETCS U MOJIEKY-
JSPHO-KWHETUYECKasi TEOpHs, MPOTUBOpEUAIIass BTOPOMY Haudaly
TEPMOJMHAMUKH, 00YCIOBIICHHAs, KaK U B CITydae ¢ OIbITOM Pesep-
dbopra, OmMMOOYHBIM OOBSCHEHHEM pE3yJbTaTOB JKCIIEPUMEHTA
bpoyna.

Hcxons w3 ompenenaeHus TemIepaTypbl MPUBEAEHHOTO
BBIIIIE, DJIEMEHTAPHO OOBSICHSAETCS MPUHIIAIT PAOOTHI OOBIYHOTO XO-
aoguneHUKa. [Ipu cxatum pabodero tena - ()peoHa, €ro aTOMBI
CONMMKAIOTCS, KOHIICHTpAIHs U30BITOUHBIX 3apsS0B B €ro 00béMe,
YBEJIMUUBACTCS U 3apsifbl, MOAYUHSSICH BTOPOMY Hadaly TEPMOJIH-
HAMUKHU U CTPEMSICh PACIIPEICTUTHCS PABHOMEPHO, HAYMHAIOT TIEpe-
MEILAThCSl B CTEHKH EMKOCTH (paauartop).

Jlanee nmpoxoAs 1oj JaBI€HUEM Yepe3 TOHKOE OTBEPCTHE B
JIPYTyI0 €MKOCTh (paraTop MOPO3UIBLHON KaMmephl), pabodee Temo
paciupsieTcsl U KOHLIEHTPALUs 3aps10B B HEM PE3KO YMEHBIIAETCS.
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CornacHo BTOpOMY Havally, 3apsiibl HAUHMHAIOT IEPEeTEeKaTh B
pabouee TeIo yXe M3 CTEHOK MOPO3WJIBLHOM KaMmephl, emig Oosee
oxJiaxkmas e€.

Korna MbI npukacaeMcs manbleM K METaUIMYECKOMY IMpe-
METy, OH HaM KaXXeTCs XOJIOJHBIM, IIOTOMY YTO H3-3a Pa3HOCTHU
ACUMMETpU MOJIEKYJT HAIIEro TeJia U aTOMOB METaslia, U30bITOY-
HBIC 3apsA/Ibl HAIIETO Tella HAYMHAIT AU(PPYHIUPOBATH B METAILI,
CO3/1aBasi OIIYIICHHE XO0JI0/1a.

Ho sT0 neperexkanue Helb3s Ha3BaTh AIEKTPUIECKUM TOKOM,
KOTrJa 3apsjbl ABUKYTCSA C YCKOPEHUEM. DTO Oughghyzusa >nexrpo-
HOB M3-3a Pa3HOCTU MX KOHIEHTpALMii B HAIlIEM Telle U MeTaJlInye-
CKOM TIpeMeETe.

To ecThb HamM HEPBHBIC KIETKH IMPEKPACHO OIMPEACISIOT
HaIpaBlIeHUE dTOTO TOKa. [Ipukacasch K AEPEBSIHHBIM IMIpEIMETaM,
UMEIOITUM MPUMEPHO OJJMHAKOBYIO ACHMMETPHIO C HAIIUM TEJIOM,
MBI HE ONIYIIA€M HMX XOJOJHBIMH, TOTOMY UYTO HM3-32 OTHOCHUTEIIb-
HOT'O PaBEHCTBA aCUMMETPHIA, CKOPOCTh TU(PY3UH 3apsAA0B CIIUII-
KOM HUYTO>KHA, 4YTOOBI €€ OIIYTHUTbD.

JIBU>KEHHEM SJIEKTPUYECKHUX 3aps/IOB JIEMEHTApHO 00bsIC-
HAIOTCA JII0OBIE MEXaHU3MBbI B3aUMOJICUCTBUN B MPUPOJE, BKITIOYAs
MEXaHHU3MBI JCHCTBUS pa3IUYHbIX OPraHOB HAIIETO Teja.

Ceruarka, HampuMep, MPEACTABISAET COOOM MATPUILYy CBETO-
YYBCTBUTEIBHBIX HEPBHBIX KIIETOK, TaK HAa3bIBAEMBIX IaJlOUeK,
OTIPEICIISAIONINX HHTEHCUBHOCTh CBETOBOTO TIOTOKA, COBMEIIEHHYIO
C MaTulleld, TaKk Ha3bIBAEMBIX KOJIOOUYEK, MPEICTABISIOMNUX COOO0M
JIETEKTOPBI CKOPOCTU (POTOHOB, KOTOPOI OmpeiensieTcs 1BET.

CeruaTka — 3TO, 110 CyTH, U3MEHHUBIIHICS (aceTOUHBIN TJ1a3
HAaCeKOMOI'0, TOJYyYUBLIUN B pe3ylbTaTe HBOJIOLMOHHOTO IPO-
necca, oommii xpycranuk. CeT, (POKyCHPYSICh XPYCTAIMKOM, CO-
31aéT Ha CeTYaTKe M300paKeHUe, MPEACTaBISIoNee cO00H KapTy
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INEKTPUUYECKUX MOTEHIHATIOB. TO €CTh 3TO N300pakeHre OKpYykKa-
IOLUX TMPEeIMETOB, c(POPMUPOBAHHOE WM HAPHUCOBAHHOE Ha CET-
YaTKE JEKTPUUECKUMHU ITOTEHIINATIaAMHU.

B pesynbpTare neicTBUs 3IEKTPUUECKUX MOTECHIMAIOB BO3-
HUKAeT JBUKEHHUE JIEKTPUUYECKUX 3aPSI0B IO My4YKYy HEPBHBIX BO-
JIOKOH, KOTOPBIE MOCTyMHasi B MO3T, (JOPMUPYIOT B HEM BPEMEHHYIO
HEHPOHHYIO CTPYKTYPY, TaK ke MPEACTaBISIONIYI0 COO0M IBETHOE
00BEMHOE M300pKEHUE OKPYKAIOIIUX MPEAMETOB, KaXaask TOUYKa
KOTOPOr'0 COOTBETCTBYET IMOTEHLHUATY, CO3/1aBAEMOMY OIPEICIIEH-
HOH MaJIOYKOM B CETYATKE.

D10 n300pakeHue, CO3JaHHOE AIIEKTPUUECKUMH MMOTEHIINA-
JaMH, MOXKET JIEp)KaThCsS B MO3Te HECKOIbKO yacoB. OHO 0Opaba-
TBIBAE€TCS MO3TOM M YaCTUYHO 3allOMUHaeTcs... Temepb octaércs
OJIMH HEOOJBINOH MIar IO CO3aHMs HCKYCCTBEHHOTO I1a3a.

IIpu coBpeMEHHOM YPOBHE Pa3BUTHUS MUKPOTEXHOJIOTHM, CO-
3/IaHHE TaKOT'0 HCKYCCTBEHHOTO TJ1a3a HE COCTABUT OOJIBIIIOTO TPy/ia
U 4epe3 JBa — TPU Tojia o000 cienoi cMokeT BUAeTh. [lycTh u He
TaK XOpOIIO, KaK HOPMAJIbHBIMH TJla3aMH, HO JOCTaTOYHO, YTOOBI
o0xoauTcst 6€3 TOBOJBIPEH. ..

Ero KoHCTpyKIusl M NPUHLNI JEHCTBUS JOBOJBHO MPOCTHI,
HO 3/1€Ch 5 UX NIPUBOJUTH HE Oyy.

AHaJIOTHYHBIM 00pa3oM paboTaeT U MEXaHU3M paclo3HaBa-
HUA BKyca. Pa3nuyHbie BeliecTBa, Nomnaaas B CIIOHY, SIBISIONYIOCS
AJIEKTPOJIUTOM, CO3/IAI0T AHAJIOTMYHYIO K€ KapTy 3JIEKTPUUECKHUX
MOTEHIINAJIOB, KaK M CeTYaTKa Iias3a, KoTopas Tak ke oOpabaTbiBa-
€TCSI MO3TOM. ..

Ewié ooun ouenv Hacnaouvlii npumep, 00KaA3pléaouwjuil
INeKmpuueckyro npupody memnepamypsl. Ecau nnockocmmuoii
ROJIYRPOBOOHUKOGYLIL OUOO NOOKIIOYUMb 8 3aNOPHOM HanpaeJe-
HUU K UCMOYHUKY ROCMOAHHO20 Hanpaxycenus é 5-10 eonvm, mo
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6 pe3yivmame 00eOHeHusn p-ooaacmu n-p nepexooa rieKmpuue-
CKUMU 3apaoamu, 0uoo 00801610 CuibHo oxaaoumcea. Ha smom
npuHyUne padomaiom nOJYRPOEOOHUKOBbIE X0100UIbHUKU.

11. IIpsiMo/IHHEeHHOE IBHKEHHE
U CBEpXIIPOBOAMMOCThH

eusicenue — 3mo n11060e uImMeHenue cOCmoAHuUA mea,
(nonoswcenus unu Hanpaenenus nepemewjerus), 00yci0saeHHoe Oeli-
cmeuem pazHoCmu 2pasumayuOHHbIX NOMEHUUAN06, NPU KOMO-
POM coeepuiaemca padoma.

A crenoBaTenbHO, JABU)KEHUE HE SIBISETCS HENPEMEHHBIM
YCIIOBHEM CYIIIECTBOBAHUS MAaTEPUH U MOITOMY HUKAKOI'O BEYHOTO
XA0TUYECKOT0 JBUKEHMSI B IPUPOJE CYILIECTBOBATh HE MOXKET, TaK
KaK 3TO TpeOyeT HenpepbIBHON 3aTPaThl MOLTHOCTH.

Jeusicenue no unepyuu — 3mo 06udiceHue no mpaeKmopuu
PABHO20 nOMeHYUana, nPU KOMopoil pasHocmy ZpagumayuOHHbIX
HOMEHUUAanNoe 0Cmaémcsa Heu3MeHHOU U padoma He coeepuia-
emcs.

[TosToMy nBH)KEHHE MO SKBUIIOTCHIIMAIBLHOM TPACKTOPUH
ABJISIETCS] YACTHBIM CcilydaeM nokosi. Kak HaM roBopuT pusnka, eciu
Ha TEJI0 HE JEHCTBYIOT HUKAKHE CHJIbI, UM PAaBHOAECHCTBYIOLIAS
BCEX JCHCTBYIOLINX HA TEJIO CHJI, paBHA HYJIIO, TO TEJIO OyJeT Haxo-
JUTHCS B IOKOE UM B COCTOSIHUM PAaBHOMEPHOT'O IPSMOIMHENHOTO
JIBUKEHMUSL.

Ho tak xak BceneHHast, B CUITy CBOMCTB MaTepUH UMeEET ce-
PUYECKYIO METPHUKY, TO Pa3rOBOPbl O KaKOM-TO MPSIMOJMHEWHOM
pPaBHOMEpPHOM JBUKEHHH, SIBISIOTCA 3a0myxiaeHueM. B chepuue-
CKOM reoMeTpUU BCEJIEHHOM TaKOTo JBUXKEHUS HET U ObITh HE MO-
eT. EXMHCTBEeHHOU IIPSIMON JIMHUEN BO BCEJICHHOW MOXKHO CUUTATh
TOJILKO PAJHYC JI0O0T0 TATOTEIOLIEro Tea, HO JBMKEHUE MO 3TOH
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JVHUM HE SBJIAECTCS PAaBHOMEDPHBIM, TaK KaK MOYKET IPOMCXOIUTH
TOJIBKO IOJ JEHCTBUEM Pa3HOCTH T'PaBUTALIMOHHBIX ITOTEHIIMAJIOB.
Jletsiiunii caMoJIET, HAIPUMED, B YCTAHOBMBILIEMCS PEKUME ITOJIETA
MO’KHO CYUTATh JBIKYIIUMCS 110 HHEPLIHN, TAK KaK PABHOJCHCTBY-
IOIIast BCEX CHUJI, IEUCTBYIOIIMX HAa CAMOJIET B 3TOM PEKUME, paBHA
HYIIIO.

Cuna TAroTeHHs ypaBHOBEIIEHA MOJABEMHOM CUIIONH KpBbI-
JbEB, CUJIa COIPOTHUBIICHMS BO3yXa YPaBHOBEILIECHA CUJIOW TATH
JBUTATEIIS U CaMOJIET B TAHHOM CIIy4ac JBUXKETCS 110 DKBUITOTCHIIN-
anpHOU TpaekTopuu. Min o unepuuu. Haxoasch BHyTpU camosiéra
C 3aKPBITBIMU HJUTFOMHUHATOPAMH, €T0 IBHKEHNE HEOTINYUMO OT CO-
CTOSIHHS ITOKOSI.

Ecnu k KOHIIaM IIPOBOJHHKA IIPHIIOKUTH HEKOTOPYIO pPas3-
HOCTb JIEKTPUYECKUX ITOTCHIIMAJIOB, TO B HEM BO3HUKHET JIBUJKCHUE
ANEKTPUYECKUX 3apsaoB. [Ipuuém, 1o Mepe IpoaABUKEHUS DIIEKTPU-
YECKHX 3apsioB K IIPOTHUBOIIOIOKHOMY IOJIOCY, PA3HOCTh ITOTEH-
UasIoB OyJeT U3MEHSTHCA, a CHUJIAa IPUTSHDKEHUS! U CKOPOCTH JIBUXKE-
HU 3apsA70B Oy/IeT BO3pacTath.

CrnenoBatenbHO, 21eKmpuiecKuil. moK — 3mo yCKOpeHHoe
OgudiceHUe INEKMPUUECKUX 3apA006 N0 NPOBOOHUKY, TIOJ0OHOE
NaJCHUI0 MaTEPUAIIBHOTO TeJa MOJ NEHCTBUEM Pa3HOCTH I'DABHUTA-
LUOHHBIX MOTCHIHUAIOB. I MMEHHO IO3TOMY DJIEKTPUYECKHM TOK
MOXeT coBepiiaTh pabory. Mcxoas U3 3TOro *e yTBEP)KICHHS,
MOYKHO JIETKO OOBSICHUTH BO3HMKHOBEHHE CBETOBOTO H3ITyYCHHS
IIPU NIPOXOXKACHUHU TOKA 4Yepe3 IIPOBOJHUKHU C BBICOKUM COIPOTUB-
JICHUEM.

Berpedast BBICOKOE CONPOTUBIICHHUE JIBUKCHHIO, 3JIEKTPOHBI
HAKaIlJIMBAIOTCS B IPOBOJHUKE, YTO MIPUBOJIUT K ITOBBIIIEHUIO KOH-
LEHTPALUU IEKTPUYECCKUX 3apAJ0B M BBITAJKUBAHUIO UX U3 IIPO-
BOJHUKA B OKpYKalollee MPOCTPAHCTBO CUJIaMHU B3aUMHOI'O OTTall-
KUBaHHUA [TJ1.6].
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W yem Oosbllie UX KOHIIEHTpPAIHUS, C TEM OOJIbIIIEeH CKOPOCTHIO
OHH "BBITAIKUBAIOTCS" ¥ TeM 00Jiee KOPOTKHE CBETOBBIC BOJIHBI BO3-
OyX/1al0T B IPAaBUTALIMOHHBIX MOJISX OKPYXKAIOIIEH UX Cpebl.

HmeHHO 10o3TOMY ITpH HEOOJIBIIOM TOKE, IPOBOJHHUK CHaydaIa
c1ab0 HarpeBaeTcs, Tak Kak "BBITOJIKHYTHIE" U3 MPOBOJAHUKA 3JICK-
TPOHBI UMEIOT HEOOJBIIYIO0 CKOPOCTh ¥ TIPH IBHXKEHUHU BO30YKIAIOT
JUTMHHBIE, WH(PaKpacHbIE, BOJHEI, & C TOBBIIICHHEM KOHIIEHTPALIUN
CKOPOCTh BBIJIETa YBEIIMYUBACTCS U BOJIHBI CTAHOBSITCS KOpOUYE U
MaKCHMYyM HM3JIYy4YE€HUsI CBUTAETCS K CHHEMY KpPalO CIIEKTpa.

B pesynbpTaTe CUIBHOTO OXJIAXIEHUS MPOBOJIHUKA, OH 00e-
HSIETCS AJIEKTPOHAMHU U aCUMMETPHUSl TPaBUTALIMOHHBIX IMOJEH ero
aTOMOB YMEHBIIIAETCS, a CIIeI0BATEIbHO YMEHBILIAETCS €0 AIEeKTPHU-
YECKOE CONPOTHUBIICHHUE.

B nipoBoiHMKE BO3HUKAIOT YCIOBUS ISl HEMPEPBIBHOTO KPY-
TOBOT'O IBHKEHUS JIEKTPUICCKHUX 3aPSIOB MO SKBUTIOTCHIINATHHBIM
TPACKTOPUSIM, ITOTOOHO MIAPOBOI MOJIHUH, PECTABIISIONIEE COO0M
AQHAJIOT JBMDIKEHHUS TI0 WHEPIUH U KOTOPOE YYEHBIE HA3BIBAIOT
"CBEPXMPOBOIUMOCTHIO".

UM Tak kak mpu 3TOM JABM)KEHHUU paboTa HE COBEPIIAETCS, TO
TaKOM KOJIbLIEBOM MOTOK 3apsI0B MOXKET CYIIECTBOBAThH JOBOJIHHO
JUTUTETILHOE BpeMs, TOKa TPOBOJAHUK OYAET HAXOIUTCS B OXJIAXKAEH-
HOM coctosiHud. Ho mocTaTouyHo pa3opBaTh ATOT MOTOK 3apsioB,
4T0 OBl 0TOOPATh MOIIHOCTh, KaK UX JBUKEHHE MTHOBEHHO MTPEKpa-
TUTCSI U BUXPh UCUE3HET.

AHanoramu Takoro ABW)KEHHUS, KPOME IIAPOBBIX MOJHHMA SIB-
JISIOTCSI, MHOTHE SIBJICHUSI TPUPO/IbI, UMEIOIINE BUXPEBYIO IPUPOTY,
Takhe KaK TOPHAJO, LUMKIOHBI, a TaK K€ pa3jIN4Hble MAaXOBUKHU U
BOJIYKH, YYACTKU KOTOPBIX, JBMKYIIHECS MO SKBUIOTEHIUATbHBIM
TPAeKTOPHUSAM, IPAKTUUECKU HE TPEOYIOT IS 3TOTO 3aTpaT MOLIHO-
CTH.
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OOBsicHEeHHE CBEPXIIPOBOIUMOCTH JIBHYKCHHEM KaKHX-TO "Ky-
MEPOBCKUX Map" CHUMIIMXCS 3JIEKTPOHOB, MPOCTO HAWUBHBI H
CMEIIHBI.

CBepXMpOBOAUMOCTD, KaK JBMIKEHNE KaKUX-TO "CBOOOIHBIX"
AJIEKTPOHOB B YCIIOBUSIX OTCYTCTBHUSI PA3HOCTHU JIEKTPUUECKHUX IO-
TEHIIMAJIOB U COBEPILICHUS UMH padOThl, (PU3NYECKH HEBO3MOXKHA.

DTO BEUHBIN JBUTATENb U TOJIBKO MCEB/IOYUEHBIE 3TOTO HE MO-
HUMAIOT. M B CHIIy 3TOr0 00CTOSITENIbCTBA, YETIOBEUECTBO, K COXKa-
JICHUIO, HUKOTJa He OyJeT UMEeTh CBEPXIPOBOISIINX JIMHUHN dIIEK-
Tpornepeaay, IOTOMY 4YTO BEYHbIE JIBUTaTEIN MPUHLUIINAIBHO He-
BO3MOYKHBI.

12. JledekT Beca
1 CBEePXTEKYUYECTh

Macca v 2Heprus B HacTosIIee BpeMs SBISIOTCS (pyHIaMeH-
TaJIbHBIMU TIOHSATHSMU B TEOpETHUECKON (pu3nke. Macca, Kak KoJu-
YECTBO MaTE€pPUU U SHEPIusl, KaK CBOWCTBO MaTepUH COBEPIIATh pa-
6oty. Tak Kak MaTepusi HE MOXKET MPEBPAIATHCSA B CBOE CBOMCTRBO,
TO €CTh B DHEPIHIO, HE MOXKET BO3HHKATh W3 HMYETO W MCYE3aTh B
HUKYJa, TO TIOHATHE Je(PEKTa MACChl, KAK NCYC3HOBEHHS KAKOW-TO
YacTH MaTEPUH SIBIISIETCS, TI0 CBOCH CYTH, aHTUHAYIHBIM.

Ho Tak kak 3TO sIBIIeHHE YCTAaHOBJICHO KaK OBl SKCIIEPUMEH-
TaJbHO, TO CIEAOBATENIbHO, P€UYb MOXKET UJITH HE O Macce, a o gece,
KOTOPBIA MOXET U3MEHSATHCS B 3aBUCUMOCTH OT PACCTOSIHUS 10 TA-
TFOTEIONIEro Teaa. 374ech HMEET MECTO METONO0JIOTHNYECKas OIIMOKa,
KOTOPBIMU M300WIYET BCS TeopeThdeckas Hayka. [loaTomy BMecTo
noHATUA "Macca", He0OX0IUMO YIOTPeOIATh TOHSATHE "Bec".

CyTb siBIeHHs AedeKTa Beca TOCTATOYHO JETKO 00BsICHUMA.
JIrobas MaTepualibHas YacCTHIIA BEIIECTBA 00IaaeT TPaBUTAIIMOH-
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HBIM IIOJIEM M, CIEJOBATEIIbHO, MPUTATUBACTCA K APYTHUM MaTEpH-
aJTBHBIM TE€JIaM C HEKOTOPOM CHJION, OOpaTHO MPOTOPIHOHATHHOM
KBaJpaTy pacCTOSHUA MEXAy HUMHU. Mexay AByMs 4YacTHUILIAMH,
HaxOJAIIMMHUCS IPYT OT APYra HAa pacCTOSHUH, HAMHOI'O IPEBbIIIA-
IOILIEM UX Pa3MEphbl, CUJIbI IPUTSHKEHUSI OYEHb HE3HAYUTEIbHBI U HE
UTPAOT HUKAKOU POJIU.

Ho ecnu 3TH 4acTHIIBI OKaXYTCs TOCTaTOYHO OJIM3KO IPYT K
JpYyTy, Ha PACCTOSIHUU CPAaBHUMOM C UX pa3MepaMu, rpaBUTALMOH-

oTpuLaTenbHan HBIE CHJIbI BCTYISAT B JIEHCTBUE
acuMmMeTpPA
U MIPUTSHYT UX BIUIOTHYIO JAPYT
K Jpyry, o0Opa3ysi HOBYIO CO-
CTaBHYIO yacTuity [ria.3].
Bec aTo#t HOBOM cocTaB-

HOU YaCTUIIBI OKa’keTcs

Puc.24 MEHBIIIE, YeM UX BEC II0 OTIEIb-
HOoCcTU (pHc.24), n3-3a YBEIUYEHUS ACHMMETPHUM €€ rpaBUTAL[MOH-
HOro 1oJsl. To eCcTh BO3HUKHET Je(eKT Beca.

ITo cBoeli cyTH, 0OBEIMHEHUE JBYX YaCTHIl B OJHY, 3TO U
€CTb npouecc cuHmesda, IpU KOTOPOM coBeplIaeTcst pabora, mpo-
MOpIMOHATbHAs 3 TOMY JedekTy Beca. B manHOM ciydae, ata padota
OyZIeT coBepllieHa IPOTUB CHJI MPUTSHKEHUS 3eMIIU, TaK KaK yMEHb-
[ICHHE BECa PAaBHOCUIILHO MOTHATHIO MATEPUATBHOTO TeJla Ha HEKO-
TOPYIO BBICOTY B €€ I'paBUTAIIMOHHOM ToJie. Tak KaK CHUIIbI IPUTS-
JKEHUS YaCTHIl MEXKTy co00i 1 3emMIéil OUeHb MalIbl, I UX OOHa-
pyxeHus Tpedyercs BechbMa Cllo)kHOE oOopynoBanue. Hike npen-
JlaraeTcsi CXxema MpoCTOro SKCIEPUMEHTA, UIUTIOCTPUPYIOLIETO BO3-
HUKHOBEHUE JeeKTa Beca, KOTOPhIM MOXKHO MPOJEMOHCTPUPOBATH
B 10001 mikoje. Jlyig ero npoBeieHUs HY>KEH TOJIbKO JTIOCTATOYHO
YYBCTBUTEJbHBIM TUHAMOMETP U HECKOJIBKO MOCTOSIHHBIX MarHu-

ToB. [lpumepHas cxema OSKCIepuMEHTa MOHSATHA W3 PHCYHKA
(puc.25).
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JledekToM Beca Tak K€ JIEMEHTApHO OOBSICHSETCS SIBJICHUE
CMA4uUBAeMOCmMU U NOBEPXHOCMHO20 Hamsaxyicenus. MoOIeKynbl
KUJKOCTH, KOHTAaKTUPYIOIIUE C MOJIEKYJIaMU CTEHOK COCYyJla U MO-
JIeKyJlaMU BO3/yXa, B pe3ynbTare M dy3un 3aps10B U3-3a pa3ind-
HOW aCMMMETPHUH TPAaBUTAIIMOHHBIX MOJIEH aTOMOB BO3AyXa M JKH/I-
KOCTH, CTAHOBATCS JIETY€ U BBITAJIKUBAIOTCS BBEPX IO CTEHKE, 00pa-
3ysl BOTHYTBIA MEHHCK.

B cnyuae ¢ pTyThi0, Hanpumep, Bce MPOUCXOAUT HA000POT —

I 0T B ATOM CiIy4yae 'BCIUIBIBAIOT"
ANHAMOMETP
E g CTEHKHU COCy/a U TPOUCXOAUT
"onmyckaHue" TpaHHYAIIUX CO
T B i

Puc.25

3Jaromece BBIHyK.HBIﬁ MCHHUCK.

B pesynbrare yBenuye-
HUS CUJIBI TSDKECTU B 30HE KOH-
TaKTa CO CTEHKOM COCyJa, PTYTh, KaK U HEKOTOPbIE PYTUe KHUIKO-
CTH, aTOMBI KOTOPBIX UMEIOT OOJIBIIYI0 ACHMMETPHUIO TPABUTAIIUOH-
HBIX TOJIeH, OUeHb OBICTPO BBITEKAIOT JaXKE€ Yepe3 MUKPOCKOMUYE-
CKHE OTBEpPCTHS.

braronaps nmepeTrekaHuio 3aps0B U3 MOJIEKYJd BO3JyXa B
MOJIEKYJIbI BOJIbI, CHJIBI IIPUTSDKEHUS MEXY MOJIEKYJaMU BO3]1yXa
YBEJIMYUBAIOTCS I OHU 00Pa3yI0T Ha TOBEPXHOCTHU BOBI IIEHKY TI0-
BEPXHOCTHOTO HATshKeHHs. TOUYHO Takas ke TUIEHKa o0pazyercs u
Ha MOBEPXHOCTAX TBEPABIX TEII.

Ona o0ycnaBnuBaeT M CHIKEHUE IPPEKTUBHOCTH TajlbBa-
HUYECKHUX JJIEMEHTOB B PE3yJbTaTe H3O0JALMH IOJOXKHUTEIBHOIO
3JICKTPOJIa OT AJEKTPOJINTA, Ta30BOM MIEHKOW. Bo n3bexxanun mo-
JSPU3ALNHN, JIEKTPO IPUXOIUTCS OKPYKaTh MOPUCTON U3OJISILIUEH,
nperHa3HauYeHHOU JIsi a0copOIUuU ra30B BBIIEISIOMIMXCS MPH pa-
00Te aIeMeHTa.
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B BakyyMe nmoBepXHOCTHas TUIEHKA BO3AyXa HE 00paszyercs,
YTO MPUBEJO, KaK YK€ OBbLIIO CKa3aHO BBIIIC, K CBApKE MIAPHHPOB
JIIOKa KOCMUYECKOTO KOpabJis, n3-3a 4ero 4yTh ObLIO HE TOTHO KOC-
MoHasT Jleonos. [ria.3].

13. YUTo TaKoe CHHTE3

Deonoyua mamepuu 6 npupooe npeocmaeiaem codoi 00HO-
HAaNpaeneHHblil U HeOOPAmMUMbBLIL NPOUECC HEnpPepbvleHOZ0 CAMO-
HPOU3BOSILHO20 YC/IOHCHEHUA €€ CIPYKmYPbl 8 pe3yibmame 00b-
eounenus (cunmesa) 60j1ee nPOCMBIX YACMUY 8 Dolee C0IHCHbIE
CMPYKmypHble 00pa308anusi.

Korna Bel ocTaBisieTe Ha yiaulle KeJle3HbIM I'BO3/b, OH MOKPbI-
BaeTCs p)KaBUMHOM. PykaBunHa - 3TO OKHcen )kene3a, TO ecTh Ooee
CJIO’KHOE BEIIIECTBO, YeM YHCTOE JKeJIe30. A €CIU PsAJIOM ¢ HUM ObLTa
eni€ ¥ cepa, TO MOJYIUTCS MOJICKYJa Cyiabdumaa wim cyiabdara xe-
ne3a, Kotopas emié 0oJiee CI0XKHAsI, YeM MOJIEKYJIa OKHCIIA.

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 HEHl M JKMBas KJIETKA U B KOHIIE KOHIIOB YeJI0-
BEK...

[Ipuuém mpu cuHTE3e BcerAa BBIACTSAETCS HEKOTOpas MOII-
HOCTB, MPONOPIIMOHAIBFHAS BO3HUKaOIIEMY AeheKTy Beca. B Hayke
3TOT Ae(eKT Beca OMMOOYHO Ha3bIBAETCs "IeeKTOM MacChl" U CUH-
TaeTCs, YTO OH, SIKOOBI, XapaKTePU3YET, TAK HA3bIBAEMYIO, JHEPTHIO
cBs13M yacTull. Ho BOT oOpaTHEI mporiecc B MpUpo/ie HEBO3MOKEH.
HukTto HUKOTIa HE HA0MI0 1A, YTOOBI PYyAa, TO €CTh U3 CMECh OKHC-
JIOB, CyAb(HIOB, CaMONMPOMU3BOJIBHO paclajganach Ha COCTaBHBIC
3JIEMEHTHI U TTOJTYIHIIOCh YUCTOE YKEIE30 MM MEJTb UJIH €III¢ YTO-TO
YHCTOE.
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U xoT4 B mpUpo/ie CyIIeCTBYET OECKOHEYHOE KOJIMYECTBO YPOB-
HEell CMHTE3a, YeJOBEK MOKa MOXET HaOIoaaTh TOJBKO IBa BHJA.
D10 cuHTe3 HU3KoTemneparypHbiii (HTC), pyu KOTOPOM MPOUCXO-
JTUT TIPOCTOE CIUSHUE aTOMOB B MOJIEKYJIbI C BbIIEJICHUEM CPaBHU-
TETHHO HEOOJBIIIOTO KOJIMYEeCTBa Teria (Puc.26).

[IpumepaMu Takoro CHUHTE3a, SIBISIOTCS OOBIYHBIC MPOIIECCHI
OKUCJICHUS WK ropeHusi. PaccMoTpuM, HampuMep CUHTE3 0OBITHOM

BOZbL. J[OIyCTUM MMEETCS HEKOTOpas EM-
Epf _+° ‘@< KOCTb, 3aNONHEHHas CMECHIO BOJOPOZA 1
kuciopona. Tak Kak ra3sl HMEIOT TOBOJIBHO
: ‘ GOJIBIIYI0 OTPHUIATENLHYIO ACHMMETPHIO
Q@ IPAaBUTAIMOHHBIX TTONIEi aTOMOB, (OTPHIA-
TeNbHBIA 3apsi) OOYCIABIHBAIOMIYIO MX

@ M CTpemiieHHe OECKOHEUHO PACHIUPSATHCS, TO

HUX aTOMBI B CMCCH HaxOoJATCA Ha HCKOTO-

PGS PBIX PacCTOSHUSIX JAPYT OT JIpyra ¥ HUKaK

HE pearupyroT.

Ho nocratouHO MUKpPOCKOMUYECKON MCKPBI, KAK aTOMbI Ta30B
MTHOBEHHO I10 BCEMY 00bEMY 00BETUHSIOTCS, 00pa3ysi CMECh OTPH-
[ATEJIbHO 3apsSKEHHOTO BOJSHOTO IMapa ¢ OTPUIIATEIbHBIMHU YacTH-
[[aMH, CUJIaMH OTTAJIKMBaHMSI KOTOPBIX, EMKOCTh pa3pyiaercs. To
CCTh IMPOUCXOAUT B3PLIB. MexaHusm 3TOro mnmponecca AOBOJIBHO
npoct. Mckpa npeacrabnsionas co00i MOTOK 3JIEKTPOHOB, JBUKY-
HIMXCSI C OTPOMHOM CKOPOCTHIO, KOTOPHIE CO3/IAI0T yIapHBIC BOJHBI
B I'PaBUTAIIMOHHOM T10JI€ (CBEUEHUE). DT yAapHbIE BOJIHbI, BO3/CH-
CTBYIOT Ha aTOMBI Ta30B, CONMKasi UX HACTOJBKO, YTO CHJIBI TPaBU-
TAIMOHHOTO IPUTSHKEHUS MKy aTOMaMU HAaUMHAIOT Mpeo0iaiaTh
HaJ CUJIaMH 3JICKTPUUECKOT0 OTTaIKUBAHUS

OTU cUJIbl TPABUTALIMOHHOTO MPUTSHKEHUS CONMMKAIOT aTOMBI
HACTOJBKO OBICTPO, UYTO BO3HUKAET cepuuecKkas yJapHas BOJHA,
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pacnpocTpaHsIoascs no o0bEMyY U co3/1arolas JaBUHHYIO LIETTHYIO
peaKkLHrIo CHHTE3a aTOMOB T'a30B B MOJIEKYJTY BOJBI.

Btopo#i Bua cuHTE3a — 3TO BBICOKOTEMIIEPATYPHBIA CHUHTE3
(BTC), npy KOTOPOM aTOMBI, YYaCTBYIOIIME B MPOIECCE CHUHTE3A,
HAXOJATCS B #CUOKOM COCTOSIHUHM, O KOTOPOM COBpPEMEHHAasl HayKa,
no muioctu Pesepdopaa u nopaa KenbBuHa, He UMeeT npezicTaBie-

HUSA U TTIO3TOMY OHU MOTYT CIIMBATLCA BMC-
E g/ +° @*‘"’ <P | CcTe, 00pasys aTombl OOJee TKENBIX DIle-
a MeHTOB (puc.27). Ilpu 3TOM BBIAETACTCS
orpoMHasi MoTHOCTb (W), KOTOpYIO HECYT
371eKTpoHbl. Takue mpoueccsl CHHTE3a MO-

Wee . TYyT UATH TOJBKO B YCIIOBHUSAX KOJOCCAJb-
) @ W HOTO JIaBJICHUS U TeMIepaType oosee MUJI-
) JIMOHA IpasycoB, KOTOPHIE CYIIECTBYIOT B

-8 .- X3
T MOBEPXHOCTHBIX CJIOSIX 3BE3/ WM B LIEHTPE

ATOMHOTO B3pbIBA.

B Gonee rimy0oKuxX crosix 3BE3] UAYT MPOIECCH CHHTE3a dJie-
MEHTApHBIX YaCTH U3 CyO3TIeMEHTapHbIX, TaK K€ HaXOIAUINXCA B
KUJKOM COCTOSHUM W UMEIOHMX eni€ 0ojiee BBICOKYIO TeMIepa-
TypYy.

[Ipu 3TOM BBIAENSIETCS MOITHOCTh HA MOPSAKHA MPEBBIIIAONIAS
MOIIIHOCTb CUHTE3a I'eJIMsl, MPOUCXOISAIIEIO Ha TOBEPXHOCTH 3BE3].
DT0 HEeHaOJIOIaeMblii HAMU CBEPXBBICOKOTEMIIEPATYPHBIA CHHTE3
(CBTC), KOTOpbII MOJJIEPKUBAET BHICOKOTEMIIEPATYPHBIA CUHTE3,
UYIIUNA B TOBEPXHOCTHBIX CJIOSIX U O KOTOPOM Y€JIOBEYECTBO HE TaK
K€ UMEET HU MaJICHILero NpeICTaBICHuUs. . .

CoBepHIEHHO MOHATHO, YTO HUKAKUX MPOLECCOB XOJOJHOTO
sanepHoro cuHre3a (XSIC) B mpuUpoJe CYyHIECTBOBAaTH HE MOXKET,
KpOM€, TaK Ha3bIBAEMBIX "XMMHUYECKUX" MPEBPAIICHUN WIH peak-
Ui, WAYIIMX WHOTA JaKe C MOHMWKCHUEM TeMIieparypsl. Tem 60-
Jiee, 9YTO y aTOMOB HET ¥ HE MOKET ObITh HUKAKUX sI/Iep.
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(Ilpasoa yuénvie 06 smom noka He 002a0bIEAIOMCA U NOIMOMY
OYeHb CUNBLHO 3aHAMbL OECNIIOOHBIMU NOUCKAMU 3MO20 CAMO20 X0JI00HO20
A0epHo20 cunmesa).

B3pbiB BoJopoHON GOMOBI, 3TO MPUMEP BBICOKOTEMIIEPATYp-
Horo cuHTe3a (BTC), npoucxoadiero ¢ BbIICICHUEM KOJIOCCAIb-
HOM MOIIHOCTH, COMPOBOXKIAEMON 3HAYMTEIBLHBIM MOBBIIICHUEM
JIaBJICHUSI U TEMIEpaTypbl, KOTOpasl MOJJIECPKUBAET aTOMBI BOJIO-
po/a B 30HE PEAKITUU B KUJKOM COCTOSTHUHU, 00YCIaBINBast BO3ZMOXK-
HOCTb UX CITUSIHUS B aTOMBI T€JTUSL.

Opnnako 000709Ka BOAOPOIHONW OOMOBI HE MOXKET MPOTUBOCTO-
SITh TAKOUW TEMIIepaType, OHA MOYTU MTHOBEHHO IJIABUTHCS U Pa3py-
1IaeTcsl KOJOCCAJIbHBIM JIaBJIEHUEM B 30He cuHTe3a. [loaTomy B pe-
aKI[MU YCIIEBAET MPUHATH Y4aCTUE OYEHb HE3HAYUTEIbHOE KOJInYe-
CTBO UCXOJITHOTO BEIIECTBA, B HECKOJIBKO JAECATHIX J0JIEH MPOLICHTA.
[TonbITKN YYEHBIX 3aITyCTUTh PEAKIIUIO CHHTE3a B KAKOW-TO dheMep-
HOM MarHUTHOM JIOBYIIIKE, KOTOpas JOJKHA BBIIEPKUBATH OIrPOM-
HOE JaBJICHUE, M0 MEHBIIECH MEpe TaK K€ HAMBHBI, KAK MOMNBITKH
MOJHATH Ce0sI 32 BOJIOCHI.

EQvHCTBEHHBIN peallbHBIN IIyTh B 9TOM HAIIPABIICHUH, ITO UC-
MIOJIb30BAaHUE PEAKLUN CUHTE3a C Y4YaCTUEM YypaHa U TKEIBIX
TPAHCYPAHOBBIX AJIIEMEHTOB, TJI€ UEJIOBEYECTBO YK€ JOCTUTIIO HEKO-
TOPBIX MPAKTUYECKUX Pe3ynbTaToB. [Ipu cuHTE3e MONEKYISAPHBIX
COCIMHEHUH, BBIJICICHUE MOIIHOCTH W TMOBBIIICHUE TEMIIEPATYPHI
HE3HAYUTEIbHO, TOATOMY CIMSIHUS aTOMOB HE MPOMCXOJUT, a OHU
MPOCTO OOBEAMHSIOTCS B MOJIEKYJIbl. OOBIYHOE TUIaMsl, HalIpuMeED,
MPENICTaBISIET COOOM MPOIIECC CHHTE3a MOJIEKYJ TOPIOYHMX BEIISCTB
C MOJEKYJIaMHU KHUCJIOPOJa, COMPOBOXKIAEMbI OTHOCUTEIBHO He-
OOJBIINM, TIO CPABHEHHIO C BEICOKOTEMIIEPATYPHBIM CUHTE30M, BbI-
JIEJICHUEM MOIITHOCTH U HEOOIBIIINM MOBBIIIICHHEM TEMIIEPATYPHI.

Hetpynno npeactaBuTh cede, Kakast MOXKET BBIJICTUTHCS MOIII-
HOCTh, HalIpUMep, NMPU CHHTE3€ MPOTOHA U3 CYOIIEMEHTAPHBIX Ya-
CTHII, KOTOPBII MPOUCXOIUT B TIIYOOKHX CIIOSIX TTIOBEPXHOCTH 3BE3.
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A crnenoBarenbHO, 4TOOBI "PacKOJIOTh " TPOTOH, HYXKHO 3aTpa-
TUTH TaKyl0 OOJBIIYI0 MOIIHOCTH, KOTOPOI YeI0OBEUECTBO €/Ba JIU
Korjna-Huoyap OyneT pacmoiyiaratb. A MO3TOMY BO3HS C aAPOHHBIM
KoJutaiiiepom, roBops cioBamu deitHMaHa, SBIsSETCS OOBIKHOBEH-
HBbIM HaJlyBaTE€IbCTBOM.

Ilpoueccol pacnadoa mamepuu ecezoa mpedyom 3ampamot
MOWHOCMU, NOIMOMY OHU 603MOICHBL MOJIBKO KAK C1e0Cmeus
unu nodounvie IPhekmol Kakux-mo 60nee MOUWHbBIX NPOUECCOB
cunmesa.

Hukakux o6paTUMBIX MPOLIECCOB B MPUPOE HE CYLIECTBYET,
9TO Takas e (PUKIMs, KaKk U BeUHbIH ABUrarenb. Hampumep, mpo-
necc "pa3pyuieHus" KeJIe3HbIX KOHCTPYKIIMH B pe3yibTaTe KOppo-
3HH, IPEICTABIAET COOOH Mpoliecc cuHTe3a 00Jiee CI0KHOTO Belle-
CTBa - OKHCIIa KeJjie3a, XOTS B IIKOJIaX M By3aX y HAC CO3/Jal0T CO-
BEPILIEHHO MEPEBEPHYTOE MPEACTABICHUE 00 ITOM, YBEpSis, UTO I3TO
IIPOLIECC pa3pyLIEHUs JKeJe3a.

W takumu u3Bpam€HHBIMU MIPEICTABICHUSIMEI H300UITYeT CO-
BpeMeHHas Hayka. JIto0oil mporiecc cCuHTEe3a, a HE TOJIBKO CHHTE3a
OKHCIJIA jKeJie3a, Bceraa UIET CaMOIPOU3BOJIbHO, C BBIICTICHUEM TOM
WJIM WHOM MOIIHOCTH B BHJIE TEILIA.

A 1ig TOro, 4YTOOBI pa3feuTh BEIIECTBO Ha COCTABIISIIOIINE
AJIEMEHTBI, MPUXOJUTCS 3aTPayuBaTh OMPEACIEHHYIO MOIIHOCTD,
UCTIONB3YS IpYTroi, 6oJiee MpUOPUTETHBIN M MOIIHBIN MPOLIECC CUH-
TE€3a.

Hanpumep, nporiecc cuHTe3a yriieKucioro ra3a, B pe3yybrare
KOTOPOTO YIJIepoJi OTOPBET aTOM KUCIOPOJa OT MOJIEKYJIbl OKHCTIA
U IIPUCOEANHHUT €ro K cede. DTo MpoIiecchl IPOUCXOAIINE, HAIIPU-
Mep, B JOMEHHBIX IeYax.

B pe3ynpTare Toro, 4T0 BOZHUKAIOMIMKA 1e(eKT Beca IPH CHH-
T€3€ YIJIEKHCIIOTO Ta3a MPEeBhIIaeT U30BITOK Beca, BO3HUKAIOIINN
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IIpU pacrnaje OKHUCia )Keje3a, TO BbIICISAIOMIECS MOITHOCTH CUH-
Te3a ¢ M30BITKOM XBaTaeT Ha MOKPBITHE 3aTpaT HA paclaj] OKHCIIa.

Ecnu Gb1 B ipupo/Ie MOT CYIIIECTBOBATH CaMOTIPOU3BOJIHHBIN
pacnaj, HaM He3aueM ObLIO Obl CTPOUTH JOMHBI UM KOHBEPTEPHI
JUTSL TIOJTYYEHUSI YMCTOTO Kelie3a WM KaKOro-To JPYyroro MeTaa.
JocraTouHo ObLTO OBI MOJOXKATH, KOT/IA JKEJIe3Has py/ia caMa pac-
naféTcs Ha YHCTOE JKee30, cepy, Kuciaopon... Hezauem Obuio ObI
MOKPBIBATH aBTOMOOWIIA aHTUKOPPO3UIHBIMU TOKPBITHSIIMH. . .

[Tponecc cuHTE3a TAKETBIX AJIEMEHTOB B IPUPOJIE UAET A0 HE-
koToporo npezaena. C pocTOM aTOMHOIO YMCJIA, CHIIBI IPUTSKEHUS
MEXIY 3JIEMEHTAPHBIMU YaCTULAMH, M3 KOTOPBIX COCTOUT aTOM,
YMEHbBILAIOTCA U aTOM MPHUOIMKAETCA K COCTOSIHHIO, OIHM3KOMY K
KUJKOMY.

VYpaHn, HarpuMep, B YUCTOM BHJIC MPEACTABISET CO00M MaTe-
puai, gaxe 0ojee MIaCTHYHBIN, Y4eM CBHHEII.

To ecTh CHIIBI TPUTSKEHUS YACTHI] B aTOME YpaHa OCIa0IeHbI
Y OH MPU B3aUMOJIEHCTBUU C YACTUIIAMU UMEIOIIMMH JOCTATOYHYIO
SHEPIrUI0 (CUHTE3), OH MOXKET MEPEHUTH B COCTOSHUE KUAKON Karuiu,
YTO CAENAET BO3MOXKHBIM €r0 Pa3pylIeHHUE U KaK Pe3yJIbTaT, 3aIlyCK
JABUHHOM peaklMyd CHHTE3a ero OOJOMKOB C aTOMaMHU OKpY’Karo-
1IEei Cpelbl MK AaTOMHOMY B3DBIBY.

Camonpoun3BOJIbHBIN pacnaja aToMa ypaHa HEBO3MOXKEH, TaK
KaK JJIs1 9TOT0 HEOOXOAMMO 3aTPATUTh BITOJIHE OTIPEICIEHHYIO MOIII-
HOCTh, MHa4Y€ OH MPOCTO OBl HUKOTAA HE cMor oOpa3oBartbes. U ero
€CTECTBEHHAsI PaJHOAKTUBHOCTh 00YCIIOBICHA TOJIBKO JIUIIH BHEIII-
HUMH BO3JIEUCTBUSIMH, @ UMEHHO IMOTOKAMHA KOCMHYECKUX YacCTHL],
KOTOpPbIE HHULIMMPYIOT paciaj OTAEIbHBIX aTOMOB, COIPOBOXK/IA0-
HIUXCS CHHTE30M C BBIOPOCOM (M3ITy4YE€HUEM) YACTHUL, UMEIOLIUX BBI-
COKYIO IPOHHUKAIOUIYIO CITIOCOOHOCTb.
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Ecnu Takue 371eMeHTHI neaabHO SKPAHUPOBATh OT JTFOOBIX HU3-
JY4YCHUH, TO OHA MOTYT XPaHUTHCSI CKOJIb YTOJHO MPOJOKUATEIb-
HOE BpeMs, JaKe eciu OyAyT UMeTh, TaK Ha3bIBAEMYI0 KpPHUTHYE-
ckyto "maccy". MHaue roBops, "ecTecTBeHHasA" paguOaKTUBHOCTH
TSOKETBIX JIEMEHTOB M PAJMOAKTUBHBIX U30TOIOB - 3TO PE3yJbTaT
OOMOapIUPOBKH WX OBICTPHIMH KOCMUYECKMMH dacTuiiamu. Cam
IpoIecC aTOMHOTO B3pbIBa MMEET MEXaHHU3M, OTIUYAIOUIMICA OT
OIKCBIBaEMOro B yueOHuKax ¢u3uku. B orcyrctBum hoHoBoro us-
JYYCHUs] HUKaKasi [IeTTHas PEaKIist HUKOT/1a ObI HE CMOTJIa HA4aThCs
1 paboTa aTOMHBIX PEaKTOPOB ObLIa OBl HEBO3MOJKHA.

3a0myxaeHus, napsiye B HayKe, y)Ke MPUBETH K TOMY, 4TO
(U3UKU TBITAIOTCS PACKOJIOTHh MPOTOH, COBEPIICHHO HE TOHUMAs,
YTO YeJIOBEYECTBO MOKA eMI€ He pacrojaraeT HCTOUHUKaMHU MOIITHO-
CTH, TIO3BOJISIFOILIUM PACKOJIOTh 3JIEMEHTAPHYIO YaCTHILY.

OCKOJIKH, MOJyYaroIuecss MpU CTOJIKHOBEHUU MPOTOHOB B
KOJIJTaliepe, 3TO He ero COCTaBHbIE YAaCTH, KaK OLIMOOYHO M0JIaraioT
yuéHble, a BCETO JIMIIb NPUIHIIIINE K HeMY JETKUe cyOaneMeHTap-
HBIC YaCTHUIIbI, 00ECIICUNBAIONINE ACHMMETPHIO €r0 IPaBUTAIIHOH-
HOTO TIOJISI.

MormHOCTh He0OX0AUMAs TSI OCYILIECTBIICHUS pacraja Jake
aTOMOB Tellusl, He TOBOPS YK€ O pacrajie MPOTOHa, OKHA TPEBbI-
IIaTh MOILITHOCTb, BBIACTISIOIIYIOCS IIPU B3pBIBE BOAOPOAHOI OOMOBI.
Jlaxxe pacKoJIOTh IOCTaTOYHO OOJIBIIION aTOM XKeJe3a YeJI0BEKY IoKa
elé He MoJ CUIy.

14. /IBu:xeHUE
He0eCHBIX TeJl

Ha pucynke (puc.28) nokazano IBUKEHHUE CIIyTHHUKA S 110 3J1-
TUnTHYECKON opOute. Hanbonee eCTECTBEHHBIMU ISl JIBHIKEHUS
CIIYTHHUKOB U IIJIAHCT ABJIAIOTCSA KPYI'OBBIC Op6I/ITBI, A€ IBUKCHUC
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MPOUCXOUT IO SKBUIIOTCHIIMATBHON TPACKTOPHUH, HE HAPYIIAEMOU
HUKAKUM U BO3MYIIEHUSMH B HE TPEOYIOIIIee 3aTpaT SHEPTHH.

(Cnymuuk, osuxcywquiica no Kpyzoeoii opoume, 6 0eKapmoeoii
cucmeme KOOpOUHAM YYACHEYem O0OHOBPDEMEHHO 8 08YX OGUINCEHUIX,
20pU30HMANbHO no Kacameavhou ¢ 1-ii kocmuueckoit V, ona dannoit
naaHemosl, CKOPOCHIbIO U C60000HO NAOAA BePMUKAIbHO, NOO Oell-
cmeuem ZpasumayuOHHbIX CUl eé npumsadyicenun. B pezynomame smozo
OBUINCEHU, 8 KAIHCOLIL MOMEHM 6PEMEHU PACCIMOAHUE O CHYMHUKA 00
Uenmpa naanemsvl HOCHOAHHO.)

B nonapmuoii cucteme xoopauHat 3T0 OyneT JBM)KEHHUE I10
DKBUIIOTCHIIMAIIBHON TPAaEeKTOPUHU, PaAUYC KOTOPOM IIOCTOSHEH
(R=const). IIpu 3TOM HMKAaKOro M3MEHEHHUS I'PABUTALMOHHBIX I10-
TEHIMAJIOB, ICUCTBYIOINX HA CIYTHUK HAa BCEU TPACKTOPHUH JIBHKE-
HUS, HE IPOUCXOIUT.

G N mostoMy mpu modtH mnoi-
.-E_QHHHHTMQEGHEH
2 “.0P6MTa | HOM  OTCYTCTBHHM  CONPOTHBJIEHHS
% N
L r LA CpelIbl, CyTHUK HJIM TTAHETa MOTYT
d
Vst ———‘;)-E'E s | ABHraTthCs MO TPACKTOPHU PABHOTO
\
Q:m" / v | noTeHumana oueHs u OYeHb JOMTO.
aci a;
- VIMeHHO MyTaHWIa ¢ JIEKapTO-

p 28 BbIMH KOOpAHWHATAMH W MPUBOJUT K

ne: TOMY, YTO y4€Hble€ HE B COCTOSHUH
OOBSCHUTH TaKUX MPOCTHIX BEIIEH, KaK HalpuMep, mpereccus op-
O6uTel Mepkypus.

JIBYOKEHUE TIO DIUTUNITUYECKON OpOMTE HECKOJIBKO OTIMYa-
ercs. [Ipu ABM>KEHMH CITyTHHMKA M3 amoresl IO y4acTKy A Ha HEro
ﬂeﬁCTByeT cuja, OGyCHOBJ’IeHHa}I Pa3HOCTBIO T'PABUTALIMOHHBIX I10-
TeHIManoB AR1, KOTOpasi, IPEBbIIIAs TOPU3OHTAIBHYIO CKOPOCTh V,
OTKJIOHSIET CITyTHHUK, 3aCTaBJIsAs €ro ABUrarhcs no kpusoit C. B mne-
purenuu, Ha0OOPOT, €ro TOPU3OHTATIbHASI CKOPOCTh V IMPEBBILIAET

CUILY, 00YCJIOBJICHHYIO Pa3HOCTbIO TPaBUTALIMOHHBIX IMOTEHIINAIOB
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AR2, U3-3a 4ero, BBIXOS Ha Y4acTOK B, CIIyTHUK OBMXKETCA IO KPH-
Boil D.

B pesynbrare 3TUX CMEIICHUH, BBI3BAHHBIX PA3HOCTBIO CKO-
pocrteii Ha ydacTkax A u B, annmunTuyeckast opOuTa moBopaunBaeTCst
(mpeneccupyeT) B CTOPOHY IPOTHBOIOIOXKHYIO HAlPaBICHHUIO Bpa-
IICHUS CIyTHUKA. JTa JIMHEHHAas Iperieccust MPUBOANT K "0OKaThI-
BaHMIO" (hOKyca 3JUIMIICA BOKPYT IEHTpa IJIAHEThl U MEAJICHHOM
9BOJIIOLIUH JUIUITUYECKON OPOUTHI B KPYTOBYIO.

MexaHu3M 3TOW SBOJIOIUU JOCTATOYHO TPOCTO OOBSICHS-
€TCsl B IOJISIPHOM CHCTEMe KOOpAuHAT. Bo3HMKaromas B pe3ysbrare
OTKJIOHEHHS TPACKTOPHH OT HKBUIIOTEHIIUAIIBHOM, Pa3HOCTh I'PaBH-
TallMOHHOTO MOTEHLMAJIA, IIPUBOAUT K BOSHUKHOBEHUIO CUJI, KOTO-
pbI€ CTPEMSTCS BOCCTAHOBUTH KPYTOBYIO OpOHTY.

IIpockakuBasi TOUKY OKPY>KHOCTHU C HYJIEBOM Pa3HOCTBIO I10-
TEHLIMAJIOB, CIIyTHUK OTKJIOHSETCS B IIPOTUBOIIOJIOKHYIO CTOPOHY,
YTO ONATh K€ INPUBOAUT K BO3HMKHOBCHMIO IPOTHBOIIOJIONKHO
HalpaBJI€HHOW Pa3HOCTU MOTEHIMAJIOB U K KOJIEeOaHUAM TPAEKTo-
puu OpOUTHI.

B pesynbTare 3aryxaHus 3TUX KojeOaHWM, IIMITHYECKas
opOuTa 3BONIOIMOHUPYET B KpyroByio. Kpome Toro, HecoBnaeHue
IUIOCKOCTH OPOMTHI C IUAMETPATbHON TUIOCKOCTBIO IJIAHETHI, TPH-
BOJUT €ILIE U K BOSHUKHOBEHUIO YITIOBOM INPELECCUU, KOTOpas Tak
JKe 0] JCUCTBUEM U3MEHSIOLIEHC PAa3HOCTU TPABUTALIMOHHBIX I10-
TEHIMAJIOB, ITOCTEIIEHHO BhIpaBHUBaeTCs. MIMEHHO M3-3a HecoBma-
JICHUS TJIOCKOCTH OPOUTBI CITyTHUKA C TUaMETPATIbHON MJIOCKOCTHIO
IUTAHETBHI, CITyTHUK OIUCBIBAECT CUHYCOUAAIBHYIO KPUBYIO Ha €€ I10-
BEPXHOCTH.

Ctporo roBops, CIIyTHUK ABM)KETCS JaKe HE IO MIIUNTHYE-
CKOM opOuTe, a M0 HEKOTOPO, OIM3KON K 3JUTUIICY OBAJILHOW Tpa-
€KTOPHH, 0] JECHUCTBUEM IIOCTOSIHHOTO U3MEHEHUA PAGUMAUUOH-
HbIX NOMEHYUAI06 HA PA3IINYHBIX €€ yJacTKax.
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JIBUTATHCS IO KPUBOM OJIM3KOW K AJUIHIICY, CITyTHUK MOYKET
TOJIBKO B TOM CJIy4ae, €CIIM TATOTEIOLIEE TEN0, BOKPYT KOTOPOTO OH
JBUKETCSI, HE HAXOAUTCSA HU B OJJHOM U3 (DOKYCOB 3TOM 3JUIMIITHYE-
CKOM KpuBOM. 3aKkoHbI Kemepa onuchIBaoOT, KaK JBUKYTCS KOCMH-
YECKHUE TeNa, HO He OOBICHSIOT IPUYHH, TIOYEMY OHH TaK JIBUXKYTCS.
[ToToMy uTO 3TO JAke U HE 3aKOHBI, a MPOCTast KOHCTaTanus (hakTa.

Cam Kennep cumran, yTo NIaHETH! ABUXKYT aHIEIIbI. ..

N ecnu xu3Hb Ha 3emiie MO MaJIEOHTOJIOTMYECKUM JTaHHBIM
HAaCUYUTBIBAET OKOJIO YETBIPEX MUJUIMAPIOB JIET, TO 3TO 3HAUUT, YTO
YyeTblpe MUJUIHApAa JIET Ha3zaJ opOHUTa Hallel IulaHeThl yxe Oblia
oueHb OJM3Ka K KpyroBoil. Ha mianerax, IBHXKYIIMXCS IO OBaJlb-
HBIM OpOUTaM C OOJIBIINM IKCIIEHTPUCUTETOM CYILIECTBOBaHUE "*KU-
BBIX" OpPraHW3MOB HEBO3MOXHO, B CHUJTy MEHSIOIIUXCS B OOJBIINUX
npeJienax IPUPOIHBIX YCIOBHIA MIPH MEPEX0/Ie U3 epurenus B ade-
Uit 1 00paTHO.

A Terepb HECKOJBKO CIOB 00 HMCKYCCTBEHHBIX CIyTHHKAaX
3emmnu. UckyccrBennbie cnyTHuku 3emin (MC3) neratoT 0ObI9HO
Ha HeOopmux BbicoTax 400 -600 KMIOMETPOB, TIe CUJla TIPUTSIKE-
HUS TOCTaTOYHO BEJIMKA.

HesecoMmocTe KOTOpasi BO3HUKAET Ha CIIyTHUKE, HEBECOMO-
CTBIO B IIOJTHOM CMBICJIE HE SBISIETCS. DTO JIUIIb WILTIO3Us, 00YCIIOB-
JIeHHasi CBOOOHBIM TMAJCHUEM CITyTHUKA IMOJ JIEHCTBUEM €ro c00-
CTBEHHOTO BeCa, KaK B OTOPBABIIEMCS JTH(PTE WIH B CAMOJIETE, MH-
KUPYIOIIEM IO MapaboIniecKoil TpaeKTOpHUH.

[ToaToMy 4TOOBI HE yIAacTh, CHYTHUK TOJIKEH UMETh TOPH-
30HTAJIBHYIO COCTABJISIFOLIYI0 CKOPOCTH PaBHYIO, TaK Ha3bIBAEMOW,
nepBoi kocMuieckor. HacTosimias HEBeCOMOCTh MOXKET CYIIECTBO-
BaTh TOJIBKO Ha BBICOTE IPEBBIIANOIIECH pPaiuyC IUIAHETHI, TIe €€
CHUJIA TSTOTEHMsS CTAHOBUTCS HUUTOKHOM U Iie, COOCTBEHHO U Ha4U-
HAETCsl OTKPBITHIA KOCMOC.
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Oto BeIcoTa 6300 KuIOMeTpoB U Oosiee. Ha Takux opOutax
TOPU30HTAJIbHAsI CKOPOCTh CITyTHHKA MOXET OBITh AaXke HyJeBol. B
cllydae COBIIAJICHUS HAIPaBJICHNS BPAILICHNS CITyTHHKA C HaIpaBJie-
HHEM BpaleHns 3eMJIH, ero YIiioBas CKOPOCTh OyJeT paBHa yIJio-
BOM 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 Jlanrpaxa
Henonumaunue yqéHLIMI/I CyTH SBJICHMUS I'paBUTallUH, a TaK

e HEJIeNoe JIOMYIIEHUE, YTO JiBa HEOSCHBIX Tella, HE UMEIOIINX Ma-
TEpUAIbHOM CBSI3U, MOTYT BpAIaThCsl BOKPYT KaKOro-To MUduUUe-
CKOTO IICHTPA MAaccC, MPUBEIIO K N3MBIIUICHUIO HEKUX TOYEK JINOpa-
UH, B KOTOPBIX TPCTHC TCJIO, HAXOAAICCCA B STOU CUCTEMCE, HCIIO-
JIBIDKHO OTHOCHTEJIHHO JIBYX JPYTHX.

Touka C (puc.29), B KOTOPO#l CHIIBI TPAaBUTALIMU IBYX KOC-

MUYECKUX TeJ YPaBHOBEIIEHBI OTHOCUTEIHHO TPETHETO, JECKUT Ha
MPSMOM, COEAUHSAIOLIEN LIEHTPBI ABYX ATHUX TEJ U HAXOIALICHCS Ha
PACCTOSIHUSAX OT ATUX Tell, ONPEIEIIIEMBIX COOTHOIIIEHUEM KYOOB UX
paarycoB, KOTOPbIE MOXHO OMPEIENUTh 10 hopmyiie:

Sa=(Sp*Ra®)/Rp>. rie

R - paouycwvr nebecnvix men,

S — paccmosinus medncoy Humu.

DTO TOYKA HEYCTOMYMBOTO PAaBHOBECH S, KaK Ha BEPIIIUHE KO-
HyCa WIX Ha TPaHu MPU3MBI U TEJIO JIBUXKYIIEECs 10 OpOUTE, TPOXO0-
TSIIIeH yepes 3Ty TOUKY, TM00 OCTaHeTcs Ha OpOHUTE BOKPYT Tena A,
6o Oyzmer 3axBadeHo TeIoM B u mpeBpaTHTCS B €r0 CITyTHHK.
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15. OOpa3oBaHHe M CTPOEHHUE
He0eCHBIX TeJl

OcHOBBIBasiCh Ha HayYHBIX JaHHBIX U OCOOCHHOCTSIX (hU3U-
YEeCKHX B3aUMOJCHCTBUN MaTepHajbHBIX OOBEKTOB MOKHO JIETKO
MOCTPOUTH JIOTHYECKH HEMPOTUBOPECUMBYIO TEOPUIO, OOBSICHSIO-
I1yI0 OOJIBIIMHCTBO SIBJICHHUM B KOCMOCE.

Bo-niepBbIX, HIKaKOTo OOJBIIOTO B3phIBa HE OBLIO U OBITH HE
MOTJIO - TBOPEHUE MAaTepUU U3 HUYETO MPOCTUTEIBHO TOIBKO IS
OMOJICHCKUX CKA30K, a HE JUIsl HAYYHBIX TEOPH.

Bcenennas — 3To Marepusi, OHa fe3HauanbHa U OeCKOHeUHa.
Marepus cymiecTBoBalia BCcerja U Bceraa OyeT cyiiecTBoBars. Hu-
KaKuX MPUYMH €€ BOSHUKHOBEHHUS, HET M HUKOT1a He Obu1o. E€ 3Bo-

LU UAET 10 TPOCTOU CXEME He-
MPEPBIBHOTO YCAOMCHEHUA CHIPYK-
mypal, COTTIACHO IPUHLIMITY BO3pac-
TaHUs SHTPONHUH U BTOPOMY 3aKOHY
TEPMOJUHAMUKHU.

Teopusa 601vu1020 63pvica
OCHOBaHa Ha HEBEPHOM IOHHUMa-

/
opbuta B

Puc.29

HUHM, NPUYMHBI TaK Ha3bIBAEMOIO
"KpacHOro cMeIeHus", KOTopoil omub04Ho cuutaroT 3pdext [o-
nriepa, oOyCIOBJICHHBIH yIaJICHHEM KOCMHUYECKUX OOBEKTOB OT
HaOJIFOqaTes.

IIpumeuanue! Boodwe-mo ecnu ouensv 00120 Hada00AMd 34 CO-
cCmosanuem npupoOsbl MOHCHO RPUTIMU K COBEPULEHHO NAPAOOKCATLHOMY
661600y, Umo eemep 0yem, ROmMomy umo oepeevsa kauarwmea. U oaxce
MOXMCHO J1€2KO HaAllmu OnbIMHOEe NOOMmeEepcoenue Imozo Aenenus. /lo-
CMamo4yHo NPOCHIO NOMAXamb 6eMKOIl neped IAUUoOM, Ymoodvl oufy-
mumu Osuxcenue 6030yxa. Bom na smom abcyponom npunyune meope-
MUKW U ROCMPOUIU CE0I0 MeoPUI0 36¢30000PA308aHUL.
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VIMeHHO Ha 3KCTparoyiiiyi 3TOr0 HECYHIECTBYIOIIETO pac-
HIMPEHUs BCEJICHHON BBICTPOEHA TEOPHS OOJIBIIOTO B3phIBa U COOT-
BETCTBEHHO, BeIUnciieH €€ "Bo3pact". Kak yxe ObLJI0 CKa3aHO BHIIIIE,
T00bIE KOCMHUYECKHE OOBEKTHI 3TO IMYCTOTENbIe O00pa3oBaHUS,
c(OpMHUPOBABIIIKECS B YCIOBUSIX HEBECOMOCTH.

Cyast Mo MOTOKY M3IIy4EHHUs KOJOCCATbHOW MOIIHOCTH, B
ryouHe 000J704YeK 3BE3J, HAXOMSIIUXCS B OYEHBb ropsdeM ''pac-
TUTABJIGHHOM'' COCTOSTHUU, HJIYT MPOIIECCHI CHHTE3a aTOMOB Pa3JIHy-
HBIX AJIEMEHTOB NEPUOAMYECKON CHUCTEMBI U3 3JEMEHTapHBIX 4a-
CTHII.

Jlerkue mpoAyKThI 3TOrO CHHTE3a B BUJIE CMECH 3JIEMEHTap-
HBIX YaCTHUIl U aTOMOB Pa3JIUYHbBIX JE€MEHTOB, BOJIOPOJA, TE€IUS U

e — HEKOTOPBIX OpPYy-
HapykHas xpoMoctpepa THUX, BCIIJIbIBast

| HapyxHas Kuakas oGonoyka CKBO3b JKUIKYIO

obonoyka 13
cyGaneMeHTapHbIX YacTuL, O6OHO‘IKy, (bop'
BHYTPeHHSIA KuaKas 0GONOYK MHUPYIOT T'a30BYIO

atMocdepy
3BC3J1bl, BCPXHUC
CJIOM KOTOpOH, B

CIIENCTBUU OO0JIb-

LI0W aCUMMETPUHU

Puc.30 I'paBUTallMOHHBIX

MoJIei aTOMOB M 3aPsKEHHBIX YaCTHII, UX 00Pa3yIOIIHNX, C OTPOMHOM

CKOPOCTBIO UCTEKAIOT B KOCMUYECKOE MPOCTPAHCTBO B BUJIE "3BE3 -
HOTO BeTpa'.

A Tax Kak 3Be3Jia npeacTasiseT coooit (puc.30) mycrorernoe

o0Opa3oBaHue, B IIECHTPE KOTOPOTO BaKyyM, TO MPOJYKThl CHHTE3a

TaK K€ UCTEKAIOT U BO BHYTPEHHEE IPOCTPAHCTBO 3BE3/bl, CIIOCO0-
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CTBYSl TIOBBIIICHUIO B HEH BHYTpEHHeEro naBieHus. MHorma B pe-
3yJbTaTe MPOPHIBA HAPYKHOW 000JIOYKH TTPOTYKTHI CHHTE3a BHIOpa-
CBHIBAIOTCS B KOCMHUYECKOE TPOCTPAHCTBO B BUJIE TPOTYOEPAHIICB.

Ho kax TonpK0, B pe3ysabTaTe OCTBIBAHHUS 000JI0YKH U HAKOTI-
JIEHUsI B HEU TSKENBIX AJIEMEHTOB, BHYTPEHHE JIaBJICHUE MTPEBBICUT
HEKOTOPYIO KPUTHYECKYIO BEIMYUHY, OHO Pa30pPBET OOOJOYKY U
pazdpocaeT CKOIMBIIYIOCS BHYTPH HEE MATEpUIO B OKPYXKAIOIIEe
MPOCTPAHCTBO B BUJIE TOPSIUMX Karlelb, IPEBPATUB TAKHUM 00Pa3oM,
3BE3]ly B CBEPXHOBYIO.

OTH KaIlIi, pa3jeTasch MO KacaTeNbHBIM B (OPMHUPYSICH B
YCIIOBHSIX KOCMHUYECKONH HEBECOMOCTH COOCTBEHHBIMH TOJISIMH Ti-
TOTEHHS B OOJIBIIIHME ¥ MaJIbIe MAPUKH, 00Pa3yIOT IJIAHETHI, KOTOPhIE
IPY JIBUKCHUH B TPABUTAIMOHHOM TI0JI€ 3BE3/IbI IPUOOPETAIOT Bpa-
aTeIbHbIA MOMEHT. BOJIHOBBIMM B3aUMOJEHCTBUSAMU C IPAaBHUTa-
[{MOHHBIM TIOJIEM 3BE3/Ibl, OHHM TIOCTENIEHHO CTAOMIIM3HPYIOTCS Ha JJI-
JUNTHYECKUX OpOuTax BOKpyr He€. Ho m3-3a OONBIINX HAYATBHBIX
JUHEHHBIX M YIJIOBBIX MPENECCHH AIITUNTHYECKUX OpPOUT, CyIIIe-
CTBYET OoOJIbIlIasi BEPOSATHOCTh MX TMEPECCUCHMs] U CTOJIKHOBEHUM
MJIaHET Ha OpOUTaX.

Ecnm cronkHyBuIIMecs TIaHEThI JOCTAaTOYHO TOPSYH, OHH
MIPOCTO CIIUBAIOTCSA B OJIHY OOJIBIIYIO, a €CIM YK€ OCTBHIBIIHE, TO
pacKaibIBalOTCS HA YaCTH, U3 KOTOPBIX 00pa3yIOTCs Pa3InuHBIC MO-
sgca acTepouioB. YacTh 3TUX OOJOMKOB, MOJYYHMBIIUX OOJIBIIYIO
HAYaJIbHYI0 CKOPOCTh, MOTYT IIPEBPATUTCS B KOMEThl. HebombIme,
emIé JKUIKHUE KaIluld MOTYT OBITh "3axBadeHbl" TPAaBUTAIMOHHBIMHU
MOJISIMU 00JIee KPYIMHBIX M TIPEBPATITCS B UX CITYTHUKH.

Tak kak Bce TUTaHETHI OOpa3ylOTCS W3 OPBI3T 00O0JOYKH
3BE3/Ibl TPAKTUYECKH OJTHOBPEMEHHO M B HMX HMIYT OJTHU U TE€ K€
MPOIIECCHl CHHTE3a, TO UX "XUMHYECKUI" COCTaB OyIeT pa3inuaThCs
OYEHb HE3HAYUTENbHO. Ha mpoTssKeHn MHOTUX MUJUIMAPIOB JIET,
AILTUNTHYECKHE OPOUTHI MJIAHET HEM30EKHO JBOJIOINUOHHPYIOT B
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KpYTOBBIE, YTO U HAOJI01aeTCSA B COJITHEUHON CUCTEME B HACTOSIIIIEE
BpeMs. He3HaunTenbHbINH IKCIEHTPUCUTET TUTAHETAPHBIX OpPOUT —
3TO CBUIETEIBCTBO MPOIECCOB, MPOUCHICANINX B T€ NAIEKUE Bpe-
MEHa.

Bpaimasice BOKpyT 3B€3/1bl, IIJIAHETHI TOCTETIEHHO OCTHIBAIOT
Y Ha HUX MOSBIISIOTCS YCIOBUS JJIsl HU3KOTEMIIEPATypPHOTO CUHTE3a
[r1.9] pa3nuYHBIX OPraHUYECKUX COCTUHEHH, KOTOpPHIE dYepes
COTHU MUJUIMOHOB JIET 00Pa3yIOT PACTUTEIbHBINA U KUBOTHBIN MHP.
A Ha 3Be3/le TEM BPEMEHEM pa3BUBAECTCA ClEeAYIONUi UK. Ecimn
3Be€3/1a JIOCTATOYHO OOJIBINAst, TO MPEKIE YEM OCTHITH OHA MOXET
MEePEXKUTh HECKOJIBKO TaKMX B3PBIBOB, XOTS MACIITA0bI U TIEPHOIBI
WX C KQXIbIM Pa3oM OyIyT YMEHbBIIIATHCS.

N ecnu Ha HEKOTOPBIX TUIAHETAX 3TOW 3BE3IHONW CUCTEMBI K
TOMY BPEMEHH YCICIOT CPOPMUPOBATHCS Pa3yMHBIE OPTaHU3MBI, TO
JUIS HUX 9TO OyZIeT MpeCTaBIIsATh ONpeAeNEéHHYI0 onacHOCTh. Hare
ComnHIle yke MpOoILIO TAKOW UK.

W BO3MOXHO, YTO HE O1H. BrioiHe MOXET CTaThCs, 9TO 36M-

= JIAH KOET emé He-
| § U3BEpKEHUE ByNKaHa

. YTO og00HOE.
EnuncTBEeHHOE yTE-
IeHUE B TOM, YTO
JeJI0BEYECTBO K
TOMY BPEMEHU
CMOXKET HaWTH pe-

3eMHaRA Kopa Hapy x|

3eMHas KOpa BHY TPeHH:

Paspe3 3eMHoro aHBHBIﬁ CHOCOG I/I3_

wapa.

Oexarsn ruoenu.

Puc.31 CuHres dIIEMEHTOB

MePUOIUYECKON TAOJIUIIBI M UX COSTUHEHUMN, TIPOJOIIKAETCS B TOPSI-
4YeM CJI0€ 000JI0UKH TUTAHETHI M B HACTOSIIICE BPEMSI.
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Tam B riyOWHE 3eMHON KOpBI B PacCIUIaBJICHHOW MaHTHH,
eni€ mPOI0JDKAIOTCS TPOIIECChl CHHTE3a [IJ1.9] OOJIBIIMHCTBA dJIe-
MEHTOB MEPUONYECKON CUCTEMBI — XKeje3a, KalbLus, KUCIOpoa, a
TaK kK€ BBICOKOMOJIEKYJISPHBIX COCIMHEHUHN - MeTaHa, HePTH, Ka-
MEHHOTI'O yTJIsl U JPYTUX, YTO NPUBOJUT K MOBBIIICHUIO B HEW JaB-
JICHUS.

B pe3ynbTaTe 3TOr0 ropsiure mpoiyKThl CHHTE3a YacTo Mpo-
PBIBAIOTCS CKBO3b BHEIIIHIOK 36MHYIO KOPY B aTMocepy B BUIE U3-
BEP)KEHUU BYJIKAHOB. A X MPOPHIB BO BHYTPEHHIOIO MOJIOCTH IIa-
HETHI IPUBOJUT K OMYCKAHUIO Y4aCTKa BHEITHEH KOPBI M1 BOSHUKHO-
BEHHIO B HEW KOJIeOAHUM, MPOSBIISIONINXCS B BUC 36MIICTPSICEHUN
(puc.31).

Onpenenuts MyCTOTEI0CTh 36MHOTO 1Iapa, HapUMED, yib-
TPa3BYKOBBIMU WJIH CECMHYECKUMU KOJICOaHUSMH, BECbMa 3aTPYy/I-
HUTEJIBHO, TaK KaK UMEIOIIUNCA B KOPE PACIUIABICHHBIN KHUIKUAN
CJION M OOJBIIIOE KOJMYECTBO BOJBI HAa MOBEPXHOCTH B BUJE OKea-
HOB, 3TH KoJIeOaHus 3 PEKTUBHO racsart. A BOT MyCTOTENOCTb JIyHBI,
KaK JaBHO OCTBHIBIIETO TBEPIOTO MIapa MPO30HIHWPOBATH OYEHB
nerko. OHa 3B€HUT JOBOJILHO MPOJOKUTEIBLHOE BpeMs, KaK KOJIO-
KOJI, YTO U MOCIY>KUJIO IPUYMHON MOSBIEHUS TUIOTE3bl 00 e€ mc-
KYCCTBEHHOM MPOUCXOKIACHUH.

U rtak xak 3emis u JlyHa oO6pa3zoBanuch U3 OpbI3r B30pBaB-
merocss CoJIHIIa OJHOBPEMEHHO, €CTh BEPOSITHOCTH TOrO, YTO BO
BHYTpEeHHEH 10JIOCTH JIyHBI CYIIECTBYET JOBOJIBHO pa3pe’KeHHas
atmocdepa. [Tostomy mpu ocBoeHun JIyHbI, 4eIOBEKY BO3MOMKHO
npuAETCS 00yCTpauBaThCsl Ha BHYTPEHHEH CTOPOHE €€ 000JI0UKH.

Bo BHyTpeHHEH MOJIOCTH 3€MHOr0 Iapa IapCTBYET ajicKas
Kapa u abCoNOTHAs TEMHOTA, JIMIIh M3pEAKa Hapyliaemas 0arpo-
BBIMH CIIOJIOXaMU HW3BEPKEHUM BHYTPEHHUX BYJKaHOB. C 3TOM
TOYKH 3peHus, FOnurep, umeronmii oueHs 00110 00BeM, e He
yCIeNl CHJIBHO OCTBITh U MPEICTaBISAET COOOW TOBOJIBLHO TOPSIUYIO
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KaIuIi0 MaTepUH, U3IIYYArOIIyl0 TOpas3no 00JIbIle SHEPTHH, YEM T10-
ay4daet e€ ot ConHua.

N xoTs nporiecc oOpa3zoBaHus caMUX 3BE3T — ATO Jelia yKe
JTaBHO MUHYBIIIMX JHEW, HO MbI JIOTHYECKU MOKEM MPEAOIOKHUTD,
YTO OH JOJKEH B TOYHOCTH MOBTOPSITH MPOIECC 0OPa30BaHMS TIa-
HET, TOJIKO B 0OJiee TPaHIMO3HBIX MacIITadax.

OrpomHasi IpOTO3BE3/1a, COCTOSIINAs U3 KAKUX-TO CyOd3IIe-
MEHTapHBIX YacTHI], POXOJs, B pe3yJbTaTe Mpoliecca CUHTE3a aHa-
JIOTUYHBIN IMKJ Pa3BUTHS, B3PHIBAETCS M M3 OpBI3r €€ 000J0YKH
bOopMHPYIOTCS 3BE3/IbI OBATHHOW TaIAKTHKH, KOTOpas BpaIlasich,
MOCTENEHHO MPEBPAIIAETCA B CHUPAIbHYIO.

Hpumeuanue! To, umo acmpoguzuku owuoéouHo cuumaiom
memMHOou Mamepueft, IMO 36€30bl U 2ANAKMUKU oﬁpasoeannbw mame-
pueil ¢ ROOIHCUMENbHOU AcCUMMempPUeil, U3AYUeHUst KOMOPbIX HU HAWU
2jiaza, HuU Hauwu npuﬂopbt 60CNPUHAMb HeE cnocoonvt. U Komopbie
MOMNCHO OOHAPYHCUMB TUULL NO KOCBEHHBIM NPUZHAKAM.

Takum oOpa3om, Teopun 00pa3oBaHUs 3BE3 U3 MEK3BE3-
HOTO Ta3a, BBIAYMaHHbIC TEHUSMU TEOPETUYECKONW (PU3UKU, MATKO
rOBOps JKEHAYUYHbI U 3aTMEBAIOT CBOEU TIYMOCTHIO paccKasbl U3-
BECTHOTO CBOEH HEBEPOSITHOM NMpPaBIMBOCTHIO, OapoHa MIOHXTay-
3€Ha.

C ToYKM 3peHMs] HACTOSIIEH TEOPHUM, €IWHCTBECHHAs ILIa-
HETa, IOCTOMHAs MPUCTAILHOIO BHUMAaHUS YeJIoBeUecTBa — 3TO Be-
Hepa. Bce ocranpHbIC TUTaHETHI U1 YEJIOBEUECTBA OECTepCIIeK-
TUBHBI.

ITo mepe octeiBanus CosHIA U IIAHET, Yepe3 3-5 Muiiuap-
JIOB JIeT Ha BeHepe BO3ZHUKHYT YCIOBUS I KOM(POPTHOTO MPOKHU-
BaHus 4enoBeka. [losTromy mmeHHO Benepa mpencraBisier coboit
UJeaNbHBIA UIALIAPM U1l TIEPECENICHUS YeTIOBEUYEeCTBA U3-3a YXY/-
LIEHUs] YCIIOBUH IPOKMBAHMSI HA OCTHIBAIOLIEH 3emiie.

MumuapaoB 10-15 neT yenoBedecTBO CMOXKET KUTh Ha Be-
HEpe U NOABICKUBATH JJIsI IEPECEIICHUS APYTYIO 3BE3AHYIO CUCTEMY,
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MIOTOMY YTO 4Y€pe3 3TO BpeMms, U3-3a ocThiBaHUA COJIHIIA, KaK yKe
OBLIO CKa3aHO BBIIIIE, CYIIECTBYET pealibHas OMacHOCTh €ro B3phIBa
Y IIPEBPALLECHUS B CBEPXHOBYIO 3Be3/y. Tak 4To B 3amace y 4enoBe-
YeCcTBa €CTh MpuMepHO 20 MIJLTHAPAOB JIET OoJiee UM MEHEE CITO-
KOWHOM KU3HH.

16. BTOpOE HavYaJ10 TEpMOIUHAMHUKH
N UMMMYHUTET

Bropoii 3akoH TepMoauHAMUKH, CHOPMYITUPOBAHHBIN IS
00BSICHEHUS! TEPMOAMHAMUYECKUX MPOLECCOB, SBISETCS, MO CYTH,
OCHOBHBIM U €JUHCTBEHHBIM (DyHIaMEHTaIbHBIM 3aKOHOM, 10 KOTO-
poMy B3auMojelcTByeT Marepus. PopMyIupoOBKa €ro J0CTaTOYHO
npocTa JJisi TIOHUMaHUsI, HO HECMOTpPSl Ha 3TO, OYEHb MHOTHE 3a-
TPYIOHSIOTCS O0BACHUTH ero cMbici. Camasi To4Hast ero (hopMyIu-
poBKa TakoBa: "Terio Bceraa nepexoauT TOJIbKO OT FOpsyYero Teia
K XOJIOAHOMY M HUKOTJa Ha000poT".

JIeCTBUTENBHO, €CIM OCTAaBUTh CTaKaH C FOPSAYMM YaeM Ha
CTOJIE, Yepe3 HEKOTOPOE BPEMsI €ro TeMIIepaTypa CpaBHIETCS C TEM-
MepaTypoil OKpy>KarolIero Bo31yxa, yBeJIMUUB €ro SHTponuio. Mnu,
IpYT'MMH CJIOBaMH, paBHOBecue. Bospactanue sHTponmuu — 3TO
CJIEICTBUE JIEUCTBUSI BTOPOrO 3aKOHA MJIM BTOPOTO Hayajla TEPMO-
JTUHAMUKY 10 BRIPABHUBAHUIO JIFOOBIX MAPaMETPOB MATEPUH — JIaB-
JICHUs1, TEMIIEPATyphl, KOHIICHTPALMH U T. 1.

DHTpOIUs, KaK MPOIECC BRIPAaBHUBAHUS, 3aIIpPEIaeT JTI00bIe
MPOLIECCHl CaMOTIPOU3BOJILHON KOHIIEHTpaluu, OyAb TO Temrepa-
Typa, INIOTHOCTh WX JaBieHue. Tak 4To HU IpaBUTALMOHHBIN KOJI-
JIarc, HU aKKpelus HEBO3MOKHBI B IPUHITUIIE.

Btopoe Hauano TepMoIMHAMUKU U BO3pAaCTaHHE SHTPOIUU
JIEJIal0T HEOOPATUMBIMHU JIIOOBIC MTPOLIECCHI BO BeelieHHOM. Eciu BbI
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MIPOKOJIETE IUHY aBTOMOOWIIS, BO3yX U3 HEE BHITEUET U €ro J1aBiie-
HUE cpaBHsieTcsa ¢ aTMochepHbIM. Eciiu BBl BBITYCTUTE KITy0 AbIMa,
TO 4epe3 HECKOJIbKO MUHYT €ro YaCTUYKH PaBHOMEPHO pachpene-
JATCS IO KOMHATe.

HeonpenenénHocTh NOHMMAaHUS IPUHIIUIIA BO3PACTAHNUS JH-
TPOIINHU, TIPUBOJUT K TOMY, YTO AK€ HEKOTOpbIE YUYEHBIE HECYT
HECYCBETHYIO UyIllb, YTBEPXK/asi, UTO KHU3Hb, IKOOBI UAET ¢ e€ yObI-
BaHUEM.

Ho 310 numb criencTBre MX JIOTHYECKON O€3rpaMOTHOCTH U
4yTO OBl YOEAUTHCS B TOM, MBI PACCMOTPUM HEKOTOPbIE MPOLIECCHI,
npoucxoasnme B ">xkuBoM" opranusme. Hanpumep, npouecc apixa-
HUS.

BceMm u3BecTHO, 4TO IbIIIMM MBI JIETKUMU. Jlerkue npen-
CTaBISIOT c000i "MemoK" ¢ BHyTpeHHEH MOBEPXHOCTHIO 0K0JI0 150
KB. METPOB, I'YCTO MPOHU3aHHBIM CETbI0 KPOBEHOCHBIX COCYJIOB —
KalUIIpoB. MeIOK 3TOT BMeNIaeT B ce0si OKOJIO 3 JTUTPOB BO3-
nyxa. OTH 3 TUTpa BO3lyXa KOHTAKTUPYIOT C KPOBEHOCHBIMH COCY-
JlaMH Ha TaKOW OrpOMHOM TIJIOIIA/IH.

Tak kak KOHUEHTpalusi KUCIOpOAAa B BO3JyX€ IPEBBIIIACT
KOHIICHTPALMIO KHCIOpOAa B KPOBH, BTOPOE Haydajao TEPMOJMHA-
MHUKH "00s13bI1BaeT" BO3AYyX MOJCITUTHCA UM C KPOBBIO. B pesynbprare
Pa3IM4YHOM KOHLIEHTPALUU KUCJIOPO/a B BO3AYX€E U KPOBHU, BO3ZHHKa-
1o11ee (OCMOTHYECKOE) JaBICHUE MPOTAIKUBAET MOJIEKYJIBI KUCIIO-
poZia CKBO3b IOJYIPOHUIAEMBIE CTEHKH KPOBEHOCHBIX COCYJOB B
KpPOBb, HACHIILAsL €€ KUCIIOPOIOM.

Kucnopon He 3axBaTbIBaeTcsi MOJEKyJIaMHU TIeMOTJIO0MHA,
KaK paccKa3bIBalOT OMOJIOTH U TIOTOM KOMY-TO TaM OTHAETCs, a OH
IIPOCTO B KPOBU pacTBopseTcs. Jleno B TOM, 4TO €CIIK MOJIEKYJIa Ka-
KOro-JIn0O BeIleCTBa 3aXBaThIBA€T MOJIEKYJY KHUCIOpOJAa, TO OHA
y’K€ HUKOTI'Z1a €€ He OTacT MPOCTO TaK.

105



Anexcandp BECEAOB

Kucnopon y He€ MOXKHO TOJIBKO OTHSATHh CHJIOW, MHAYe, KaK
yKe ObUTO CKa3aHo B riaBe [ri1.12], 6pu1 OB HEBO3MOXKEH MPOIIECC
CHHTE3a W BO3HUKHOBEHHE CJIOXKHBIX coeauHeHuil. HaceieHHas
KHCJIIOPOAOM KPOBb PA3HOCUTCA 10 BCEMY OPraHU3MY.

N3-3a NMOBBIIEHHOM KOHLIEHTpALUs KHUCIOPOJAa B KpPOBH,
MPEBBIIIAIONIEN €r0 KOHLIEHTPAUUIO B MEXKIECTOYHOM KUIKOCTH,
OCMOTHYECKOE JABJIEHUE BBITAJIKABACT MOJIEKYJIBI KHCIIOPOLA B
MEXKJIETOYHYIO KHJIKOCTh. AHAJIOTUYHBIM 00pa30oM KHCIOPO]I TO-
MajaeT BHYTPh KIETOK, TI€ YYACTBYET B MPOLECCAX UX KU3ZHEIEs-
TEABLHOCTH.

Ipumeuanue! Mexanuszm 603HUKHOBEHUA OCMOMUUECKO20 0A6-
JNleHus nokasan Ha pucynke (puc.32). Ecau 6 cocyo, pazoenénuulii noJy-
HPOHUUAEMOUl NepPezopOoOKOll HATUMD 600y U DPACHIBOP KAKOU-AUOO0
coJlu, Mo ypoeeHs pacmeopa HeckoIbKo nogslcumces, Hapyutasn ''zakon'’
coodwmaouwuxca cocyooe.

Oovsacuenue amozo ''napadokca'’ ouenv npocmo. B cocyoe A

KOHUEeHmpayus MoJ1eKyl conu 2opazoo
evluie, uem ¢ cocyoe B. 3amo ¢ cocyoe
B, ebvluie KoHuyemmpauus Monexyn

600b1. Iloamomy monekyawt conu, noo-

UUHAACL 3AKOHY 6blpA6HUGAHUA KOH-

yenmpayuii (3aKoH yeeauveHus IH-

B mponuu), HauuHAlM  APOMANKU-
eamucs 6 cocyo B.

A monekyavt 600vl u3 cocyoa B, noouunsasace momy sce 3axony,
npomankusawomcsa 6 cocyo A, 6 pe3yivbmame uezo 603HUKAIOM 064
6CMPEUHbIX NOMOKA MOJIEKYTl 600bl U CONU.

Ho max Kak monexynsl 600bl UmMeOm MeHbUiue PA3Mepbl, Mo
OHU Jlezye u Ovlcmpee NPOX0OAM CKE03b HOAYHNPOHUUAEMYIO Nepeo-
DOOKY U ypoeensd ycuokocmu é cocyoe A cnauana nosvtuiaemcesn. Yepes
Kakoe-mo épems, Ko20a KOHUeHmMpPayuu 6 cocyoax cpasHAwmcs, cpas-

HAIOMCA U YPOGHU.
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Mp1 He OyaeM paccMaTpUBaTh BCE 3TH MPOLIECCHI, UX OUYEHb
MHOI'O, OTPAaHUYUMCS TE€M, YTO B pE€3yJbTaTe ITUX IPOLECCOB, B
KJIETKaX, B BUJI€ TOOOYHOIO MPOAYKTa IMOTydaeTcs yIIIeKUCIbIi ra3.
OH HauMHaeT HaKalUIMBaThCs B KJIETKaX M TOYHO TaKUM e o0pa-
30M, C MOMOIIBIO OCMOTHYECKOTO JIaBJICHUSI, BEIBOJAUTCS W3 Opra-
HU3Ma B aTMOcepy. AHATOTHYHBIEC TIPOIECCHI POUCXOMAT U B JIPY-
TUX OpraHax — JKeNyJiKe, IeYeHU, KUIICUHHUKE. . .

Hpyrue, coaepamniuecs: B BO3AyXe rasbl, TaK k€ TPOHUKAIOT
B KPOBb, HO €CJIM OHU HE HMCHOJB3YIOTCS B IPOLECCAX JKU3HEAES-
TEJIBbHOCTH, UX KOHIIEHTPALlUs B KPOBH MPOCTO OCTAETCA MOCTOSH-
HOH. A Temeph MompoOyeM pacCMOTPETh C TOYKH 3PEHHUSI BTOPOTO
HayaJla TePMOJIMHAMUKHA MEXaHHU3M JCHCTBUS NMMYHUTETA.

JIyist 3TOro0 HaM HY)KHO CHauaja BBISICHUTH, @ UTO K€ TaKoe
00J1e3Hb, C TOUKH 3peHUS (PU3UKHU U MOYEMY ITHIEMUU HOCAT, B OC-
HOBHOM, CE30HHBIN Xapakrep. ['pumm, Hanpumep, CBUPENCTBYET
BCEerJa B Havalie 3UMbL. A TJe e OOMTAIOT BO3OYAUTETH TpUIlNa
BECHOM U jieToM?

Mpb1 He cTaHeM 371eCh MOBTOPATh CKA3KM MEIMIMHCKUX pa-
OOTHUKOB O 3JIOBPEIHOCTU BHPYCOB, KOTOpPbIE TOJBKO U MEUTAIOT
3apa3uTh HAC KAaKOW-HUOYAb ApSHBIO, a 0OpaTUMCS HEMOCpe-
CTBEHHO K (usuke. [[pyunHbI anuIeMuii, Mo BCe BUAMMOCTH, KPO-
IOTCS B KAKUX-TO TI00ABHBIX CE30HHBIX sBIeHUsX. CaMoe Jorud-
HOE, YTO MOXKHO MPEAMNOJI0XKHUTH - 3TO OCEHHUE JTUCTONA/Ibl, UMEIO-
He rI00aIbHbIE MACIITAOEI.

Berep Tperuier BrICOXIIIUE JTUCThHS JIESCHBIX MAaCCUBOB, 00J1a-
MBIBAET UX, IOJHUMAET B BO3JAYyX OTPOMHOE KOJIUYECTBO MUKpOYa-
CTHI], OPraHUYECKUX MOJIEKY] U UX OOJIOMKOB U Pa3HOCUT Ha 00JIb-
e pacctosiHus. Mbl BIbIXaeM BO3yX HACBIIIEHHBIH 00JI0MKaMHI
MOJIEKYJI PACTUTENBHOIO MPOUCXOKIECHUS, KOJUIECTBO BapUAHTOB
KOTOPBIX, MOXET OMPEEISIThCS ACTPOHOMHYECKUMH [TU(pamu.
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OTH 00I0MKH MOJIEKYJI C IOMOILIbI0 OITMCAHHOI'O MEXaHU3Ma
OCMOTHYECKOT'O JaBJIEHUS MPOHUKAIOT B KJIETKU U HUCHOJB3YIOTCA
UMM, KaK CTPOUTENIbHBIN MaTepual npu aesneHun. HyxHo 3aMeTuTs,
YTO NPAKTUYECKH JIF000H 007I0MOK OPraHMYECKOM MOJIEKYJIbI, TOTIaB
B JErKHe U 00BOJIAKUBASICH OEIKOBOM CIIM3BIO, HAXOISIIEHCS TaM,
npeBpamaercs B "TOJHOLEHHBIH BUpyc". OOIOMKH MOJEKyJ, He
UMEIOIME MEXaHU3MOB JEJCHHS, HE Pa3MHOXKAIOTCI U HE MYTH-
PYIOT, KaK HaM aBTOPUTETHO 3aJIMBAIOT MEAUIIMHCKUE CBETUIIA.

Knerku, ucnonp3yrommue 3TH BUPYChI B KAU€CTBE CTPOUTEIb-
HOr'0 MaTepuana, 1o CyTH, CaMM UX M Pa3MHOXKAIOT, B pe3yJibTaTe
Yero TepsIoT CIOCOOHOCTh y4aCTBOBATh B 3AMKHYTBIX LIUKJIAX MOJI-
JIEPKUBAIOIIUX APYra MPOLECCOB B OPraHU3Me, BBINAJAI0T U3 HUX U
noruoaroT.

Hanpuwmep, Takas crpamrHas 60J1e3Hb KaK pak, SBISIETCS pe-
3yJIbTaTOM HCIOJIb30BAHUS KIETKAMH JUISl JICJIEHUSI MOJIEKYJIbl Be-
IIECTB, Ha3bIBAEMBIX KAaHIEPOTEHAMH, INPH KOTOPOM JOYEepHHE
KJIETKH CTPOSITCS U3 OelKa, OTIIMYHOTO 110 MOJIEKYJIIPHOMY COCTaBY
oT Oenka opranu3ma. Ecim Takue KJI€TKH ¢ M3MEHEHHBIM OEIKOM
CHOCOOHBI HCIOIB30BATH OTXO/IbI JKU3HEAEATEIIBHOCTH POAHBIX Kile-
TOK OPTaHU3Ma, a KJIIETKH OPraHn3Ma He CLIOCOOHBI HCIIOIb30BATh UX
OTXO[Ibl, TO KJIETKH C U3MEHEHHBIM OEJIKOM HaYMHAIOT UHTEHCUBHO
pa3MHOXKAaThbCs.

Ho He umest cnocoOHOCTH BBINONHATH (PYHKUUH POJTHBIX
KJIETOK OpraHu3Ma, OHM B KOHEYHOM MTOTe, 3aMEIIaloT B OpraHe
pOIHBIC KIIETKH, HE JaBasi UM pa3MHOXATbCs, YTO M MPUBOAUT K
CMEpTH OpraHu3Ma.

Knetku ¢ n3aMeHEHHBIM O€JIKOM B OpraHU3Me BO3HUKAIOT I10-
CTOSIHHO, HO €CJIM OHU HECHOCOOHBI KOHKYPUPOBATH C POAHBIMH,
OHH OBICTPO MOTHOAIOT U B BUJE IINIAKOB BBIBOJSATCS U3 OpraHU3Ma.
OrTcroza JeTko cenaTh BBIBOJI, YTO IPU YIOTpebieHnu bosee pas-
HOOOpa3HOW MHIY, MBI HAMHOTO YBEJIMYMBAEM PHCK 3a00JIeBaHHUS
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pakoMm. IlocMmoTpeB cratuctuxy 3aboneBanus pakom B CCCP, e
nuTaHue ObLIO TOBOJBHO OAHOOOPAa3HBIM U €CTECTBEHHBIM U B Poc-
CUH, KOI'/Ia MOCJ€ OTKPBITUS T'PAaHHULI, HAa IIPOIOBOJILCTBEHHBIN PhI-
HOK XJIBIHYJI MOTOK HENPHUBBIYHBIX dK30THYECKUX MPOAYKTOB, MBI
YBUHMM, YTO TIPOIEHT 3a00JIEBIINX PAKOM YBEITUYHIICS B PA3bI.

Tak kak y KaKJ0ro 4elloBeKa CTPYKTypa Oelka oueHb UH/IH-
BUJyaJbHA M Ha 3eMiie emié He ObUIO ABYX JIIOJIEH C OJMHAKOBBIM
0eNKOM, TO ¥ BOBHUKHOBEHHE TaKUX KJIETOK TOKE WHIUBUIYATHHO.
[ToaToMy KaKoro-To 00IIEro yHUBEPCAIbHOIO JeKapCcTBa OT paka, B
MPUHLINIIE, OBITH HE MOXKET. I XOTS KJIETKH ¢ U3MEHEHHBIM OEIKOM
MOCTOSTHHO BO3HUKAIOT B OPraHU3Me, y OOJIBIINHCTBA JII0/IeH pak He
pa3BuBaercs. A Tex, KoMy "TIOBe3JI0", Mprupoaa 0€3KalOCTHO OTCe-
MBAET U CMEPTH B 3TOM CIIy4ae, ABJISIETCS €JUHCTBEHHBIM 3aIIUTHBIM
MEXAHU3MOM 3BOJIIOLIHH.

CoBpeMeHHbIE K€ JIEKAPCTBA, UCIOIb3yEeMbIE ISl JICUCHUS
paka (XuMTepanusi), o CyTH, SIBIASIOTCS CUIbHEUITUMU siAaMH, KO-
Tophle 6e3 pa3dopa yOMBAIOT KaK PaKOBBIC, TAK U POJTHBIC KIIETKU U
MPaKTUYECKH HE MOMOTaroT. BpeMeHHoe obserdyenre o0yciIoBICHO
JUIIb TEM, YTO PAKOBBIX KJIETOK HAMHOI'O MEHBIIE, Y€M POJHBIX
KJIETOK OpraHu3Ma.

Menuku OOBIYHO J€IST OYard BO3HUKHOBEHUS PAKOBBIX
OITyXOJIeH, Ha 3JI0KAYECTBEHHBIC U JTOOPOKAYECTBEHHBIE. XOTS Ha
caMoM Jielie TaKoro 4ETKOro paszjelieHus ObITh He MokeT. Bo Bcs-
KOM clIy4yae, OT paka "M3J€4nBaloTCs" JUIIb €AUHUIIBI U 3TO TOBO-
PHUT O TOM, 4TO OIIYXOJIb OKa3aJ1aCh HE COBCEM 3JI0KaUECTBEHHOM.

Korga nuarHocTupyroT pak, omepanuio, Kak MpaBHIIO, Jie-
JaTh y’Ke MO3/IHO, TaK KaK 04Yaru paka pa3BUBaIOTCS HE BbI3bIBas 00-
JIEBBIX OLIYUIEHUM, IOTOMY YTO SIBJIAFOTCS, MO CYTH, YaCThIO Opra-
Hu3Ma. Ml cMepTh HacTyImaer OTToro, YT0 HOpPMAIBHBIX KJIETOK Y Op-
raHa IOpaKEHHOI'O PaKOM, OCTAETCS CIMILIKOM Maj0 U OH YK€ HE
CMOCOOEH BBIMOIHATH CBOU (DYHKIIUHU TIOJTHOCTBIO.
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Takum o0pa3om, Il JIeUeHUS paka HHUKOTIA He Oyner
HaWJIeHO KaKOro-TO OOIIETO JeKapCTRa.

Pak He 3apazeH, 3To 1ake 1 He 00JIE3Hb, a CICACTBUE IBOJTIO-
IUOHHOTO Mmpotecca. M BemecTsa, cCuuTaronmecs KaHeporeHHbIMUA
JUTSL OJTHOTO YeJIOBEKa, COBEPIICHHO O€3BPEAHBI I IPYTOro, opra-
HU3M KOTOPOTO MMOCTPOCH U3 PYroro Oenka. .. Pak - 3To ToT ciyuai,
KOTJla MPUPOJHBIA MEXaHU3M UMMYHHUTETa paboTaTh HE MOXKET U
MPUPOJIA TPOCTO BOCHPOU3BOIUT OPTaHU3M 3aHOBO.

Tax umo co30ams Kakoe-mo oduiee n1eKapcmeo om 380.110-
uuu, cKopee ececo He ROJYYUMCA HUKO20d.

Cam xe MexaHU3M UMMYHHUTETA, CHOPMHUPOBABIIHIICS B pe-
3ylbTaTe CUMOMO3a B TCUCHUH JIJTUTEIHHOM BOJIIOIMHA W OCHOBAH
Ha VCKJIFOYCHUN TYKEPOJIHBIX OCIIKOB U3 MPOIIECCOB JICTICHHUS.

Opranudeckrie BelIeCTBa, BbIpadaThiBaeMbIe B MPOIECCAX
JKU3ZHECITEIIbHOCTH YYXKEPOJHBIX KIETOK, IMONAaBIIUX B KPOB,
MPOHUKAIOT CKBO3b MEMOpaHbl KIIETOK-KUJUIEPOB OpTaHuU3Ma U
OCTaBIISIIOT 0€3 MUIIN TYKEPOJHbIE KIETKH, KOTOPbIE, HE YMes hC-
MOJIb30BaTh OTXOJIBI POJHBIX KJIETOK OpraHu3Ma, MoTuOarT U Io-
CTEIIEHHO BBIBOJSATCS M3 HETO B BHJIE IIIIAKOB.

Knerku-xuminepbl, TPEeACTAaBISIONIAE COOOM CTBOJIOBBIC
KJIETKA OpraHu3Ma, MOCTaBIIIEMbIE B KPOBb KOCTHBIM MO3TOM, TO-
TpeOsisi OTXOMbI YYKEPOIHBIX KIETOK, MEPEPOKITAIOTCS U TaKKe
BBIBOJSITCSL U3 OPTaHM3Ma B BUJIE LIUTAKOB.

Bce »Tu nponeccel mporcxoAsT aBTOMAaTUYECKH, B CHITY BTO-
pOTo Hayaia TePMOJUHAMUKY, HO BOT KaK B JIETAISX pabOTaIOT 3TH
MEXaHU3MbI CTUMYJISIIIUH, YIEHBIC, TIO-BUIUMOMY, pa30epyTcs emié
Heckopo. [IoTOMy 4YTO OHM MOCTOSIHHO MBITAIOTCS M3y4daTh CIE-
CTBUSI, COBEPIIEHHO HE MOHUMAas MPUYHUH BCEX ATUX SIBICHUM.

buonoru, Hampumep, O4YeHBb JIFOOST BBIPAXKEHUE "BCACHI-
BaTbcsl". Y HHMX BCachIBAa€TCs BCE, MUIIA B KEIYJIKE U KUIICUYHUKE,
BCACHIBAIOTCS JIEKAPCTBA B KPOBb, XOTSI MPUPO/IA TAKOTO IOHSATHUS HE
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3HaeT. B mpupoae npaBuT 6an Bceraa u30bITOK - U30BITOK JTaBJICHHUS,
KOHIICHTpAIlWW, TeMIIepaTyphl U T.1. HUKTO Benb HE TOBOPUT, YTO
aTMocdepa BcachlBaeT BO3/yX U3 IMPOKOJIOTOTO KOJIeca aBTOMOOHIIS.

B3saT1b, HanpumMep, Takoe U3BECTHOE BCEM CEepJICUHUKAM, JIe-
KapCTBO KaK HUTPOIIHIIEPUH. MEIUKH CUUTAIOT €T0 COCYAOPACIIH-
PAIOIIMM CPEJCTBOM, XOTSI HA CAMOM JI€JIE€ MEXAHU3M €ro IeUCTBUS,
COBEpILIEHHO Jpyroil. CTEHKU COCYAOB, COCTOSIIUE U3 COCAUHU-
TETbHOU TKAHU, HE MOTYT CaMH PACHIMPATHCS, TaK KaK HE WUMEIOT
MblI. [Ipu momaganuu HUTPOTJIUIIEPHUHA B )KEITYIOK UITH TTOJ SI3BIK,
OH M3-3a PA3HOCTU KOHIICHTPAIUi, MPOTAIKUBACTCSI OCMOTHYECKUM
JaBJICHUEM CKBO3b IMOTYITPOHHUIIAEMBIE CTEHKH COCYOB B KPOBb.

Nwmest GobIIIyI0 aCHMMETPHUIO TPABUTAIMOHHBIX TOJIEH MO-
JEKyI (ANEKTPUUYECKUH 3apsi), HUTPOTIUICPUH JIEIUTCS 3apsiiaMu
C TJIa3MOW KPOBH, B PE3yJbTaTe YEro y MOJICKYJ IJIa3Mbl TaK ke
YBEJIMYUBACTCS aCUMMETPHsI, YTO MPUBOAUT K YMEHBIICHHIO CHII
MPUTSDKEHUS. MEXKIY HUMHU U, COOTBETCTBEHHO, K YBETHUEHUIO €€ Te-
kydectu. KpoBb cTaHOBHTCS O0Jiee KHUAKOM, a 3HAUUT, CEPILy CTa-
HOBHUTCSI HAMHOTO JIETY€ MPOKAYNBATh €€ MO CeTH KaUJUIIPOB KO-
BEHOCHOHN cucTeMBbl. I10X0XKUMHI CBOMCTBaMH, 00J1a1al0T U HEKOTO-
pble Ipyrre BEIIeCTBa, UCIIOIB3YIONTUECS B MEAUIIMHE — aCIIUPHH,
dbenunuH, BaphapuH.

[TonoGHBIM k€ 3PPEKTOM JIerKO 0OBSICHAETCSI MTHOBEHHOE
JICVCTBUE TAKOTO sIa, KaK MUaHU] Kanus. [ [MaHUCThIN KaJinii UMEET
ropa3zio0 MEHBIIYI0 ACHMMETPHUIO TPAaBUTAIIMOHHBIX MTOJIEH MOJIEKYIL,
YeM MOJIEKYJIbl KPOBH, IO3TOMY MPHU MOMAJAHUH B KPOBb, OH YMEHb-
maeT €€ aCMMMETPHIO HACTOJBKO, YTO KPOBb 3a CUMTAHHBIC Ce-
KYHJIBI IPEBPAIACTCS B BA3KYIO KUIKOCTh, KOTOPYIO CEP/IIC y)KE HE
B COCTOSIHUHM TIPOTOJIKHYTH TI0 KaHJUIAPaM.

Opranu3Mm o4eHb OBICTPO, OYKBAIBLHO 32 HECKOJIBKO CEKYH]I,
norubaeT OT HeJJOCTaTKa KUCIOPO/Ia, a BOBCE HE OT Mapainya HEKo-
€ro JBIXaTeIbHOTO IIEHTPA, KaK 3TO OOBSICHSIIOT METUKH.
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[TpumepHO Takue ke CBOMCTBA, HO Topa3io cinabee, UMeeT 1
3MEHMHBIN 5171, 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€ HUTPOTJIMIICPHH, HO
OBICTPO PA3HECTH €T0 MO OPTraHU3MY, H3-3a MOBBIIICHHON BI3KOCTH
KpOBH, CEP/ILIC HE B COCTOSTHUU.

[Tna3ma xpoBu ¢ H0OaBJICHHEM PAcTBOpPAa HUTPOTIIUIIEPHHA,
BBITEKAET uepe3 KanubpoBanHoe oTBepcThe Ha 30-50 mporeHToB
OwIcTpee, ueM 0e3 Hero. A no0aBlieHHE HE3HAYUTEIIBHOTO KOJInYe-
CTBa IIMAHM]Ia, CHUKAET CKOPOCTh BBITEKaHUS B 2-2,5 pasza.

B npunmune, ecam 1octatouyHo OBICTPO, B T€UEHUU 4-5 MU-
HYT, MOJKIIOYNATHh OTPABUBIIETOCS IHAHUIOM K ammapary cepiatle-
NErKUE U BBEAS B KPOBb TOT K€ HUTPOTJIMLEPHUH, MPOKAYaTh €€ 1Mo
KPOBEHOCHOM CHCTEME, TO BIIOJHE BO3MOXKHO CIACTU €MY JKHU3Hb. ..

17. ZKM3HBb KaK HEeH30€eKHOCTh

Kak 6b110 noxkazano eviuie, 6mopoe HA4A10 U NPUHUUN
603pACManus IHMPORUU RPOCHIO 00A3BIEAIOM MAMEPUIO NOCHLO-
AHHO YCIOHCHAMb CE010 CHIDYKHYPY, YHL0 YIHCe CAMO no cebe npu-
600um K Heu3z0excHocmu 603HUKHOBEHUA, MAK HA3bI6AEMDbIX,
"ycueblx'' opzanuzmoe 6o eceneHHoll.

[MonTBepxaeHueM 3TOrO (akTa SBISETCS HAINYHE B IPH-
POJIe MHOKECTBA OOBEKTOB PA3IMYHOMN CIIOKHOCTH, OT aTOMa BOJIO-
poZia ¥ 10 OTPOMHBIX OPraHUYECKHX MOJIEKYN. B MpoTHBHOM cCiTy-
4ae, DBOIIOIMS BCEJIEHHOH ObliIa OBl HEBO3MOYKHA.

VIMeHHO 3TH MeJJICHHBIE U HETPEPBIBHBIE YCIOKHEHHUS TTPH-
BEJIH K MOSIBJICHUIO BEICOKOMOJIEKYIISIPHBIX OEITKOBBIX COSIMHEHUH,
a BIIOCJIC/ICTBUU U K OOpa30BAHUIO CIIOKHEHIINX OMOJIIOTHYECKUX
OpPTraHU3MOB, KOTOPBIC MBI Ha3bIBACM HCUBLIMU.
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VYyénsle 1 puocodbl HACOUMHSIIM MACCy Pa3IUYHBIX OIpe-
JEJIEHUN TIOHATHUSA KU3HH, OJTHAKO HHU OJIHO U3 HUX HE MOXKET CITy-
KUTh OTPAXEHUEM PEabHOCTH, MOTOMY YTO IMPOBECTU TPAHUILY
MEXy )KMBBIM M HEKHUBBIM TaK K€ HEBO3MOXHO, KaK HEBO3MOXKHO
OTJENUTH IPOBOJHUKHU OT JAUIIEKTPHKOB.

I'pannna 31a BecbMa yCJIIOBHA M €€ MOYKHO IIPOBECTH TJ€
YrOJIHO, B 3aBUCUMOCTH OT MPUHSATHIX KPUTEPHUEB ONIPEIEICHUS JKU-
BOTO.

Ku3nu 6 00b1uHOM nROHUMaHUU, 6 NPUPOOE 8000ULE He CY-
wecmeyem — I3mo nPOCMO NPOU3BOIbHO 63AMbLl, YCI08HBLIL YPO-
6€Hb OP2AHU3AUUU UTU COMHCHOCIMU cmpyKmypbl mamepuu. Ilo-
momy umo n106asn, oaxce maxkas 8vlCOKOOP2AHU30B6AHHAA MaNe-
pusa Kak mo3s2, cocmoum u3z 00b1unblX ''mépmenix'' amomos u mo-
JIeKy.

A, cnenoBaTeibHO, HE CYIIECTBYET M CMEPTH, KaK (u3uye-
CKOT'O YHUYTOXEHUS HEKOU "kuBOH" Marepuu. CMEPTh — 3TO Takast
e HeOTheMJIeMasi COCTaBHAas YacTh MPOIIecca 3BOIIOIMH MaTepuH,
KaK U KU3Hb. JTO OCTAaHOBKA B3aMMOCBSI3aHHBIX U B3aUMHO MOJIEP-
JKUBAIOLIUX JPYr Jpyra IMpoLEecCOB B OpPraHU3ME, B pe3yibTare
HEN30€KHOT0 HAKOIUICHUSI OIIMOOK B MEXaHU3ME JEJICHUS KIIETOK
WM uX (pu3nyeckoro nu3Hoca (CTapeHus).

CMepTh OT CTapoCTH — 3TO, MO CYTH, CMEPTh OT BSJIOTEKY-
IIEr0 paka BceX OpraHoB. be3rpaMoTHbIe 3asBJICHUS HEKOTOPBIX
y4EHBIX O TOM, YTO )KU3Hb, IKOOBI, HE TIOYMHSIETCS BTOPOMY Hadary
U UAET ¢ yObIBAaHWEM SHTPOINH, HE UMEIOT Mo/ c000i abCONIIOTHO
HUKAaKMX OCHOBAHMH, TaK KaK TaKHe IMPOIeCChl HEBO3MOXKHBI B
MPUHILINIIE.

YenoBek - 3TO CIIOKHBIA MaTepHATbHBIA 00BEKT, cHhOpMUPO-
BaHHBIM OECKOHEUHBIM MIPOLIECCOM CHHTE3a B TEUEHUU MUJUTUAPIOB
JIeT, BOBCE HE SBISETCS )KUBBIM. J[a ¥ BOOOIIIE B IPUPO/IEC HET HUYETO
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KUBOro. JKu3Hb - 3TO YUCTO PEIUTHO3HOE MOHATHE, BEAb JaXe Ta-
Kasi BBICOKOOPTaHU30BaHHAsl MaTepusl, KAK MO3T, COCTOUT U3 COBEp-
HIEHHO MEPTBBIX aTOMOB U MOJIEKYII.

UYenoBek MOCTOSIHHO BOCIPOU3BOAMUTCS MPUPOAON 3aHOBO U
KaK MaTepHuajbHbII 00BEKT KUBET OECKOHEUHOE KOJIMYECTBO Pa3.
He nymaiite, 4TO Bam CUJIBHO ITOBE3J10, UTO BbI )KUBETE. BhI k1 1
JI0 CBOETO POXKICHUS U OyJeTe KUTh MOCIe Balieid cMepTH. ToIbKO
BBl HUKOT/Ia HE y3HAeTe, KeM U TJIe BbI ObLIN B MPOIILJION KU3HHU.

Henonnmanue cytu mpoliecca 3BOJIFOLIUN MaTEPUH, TPUBEIO
K COUYMHEHUIO THIOTE3 CIIy4ailHOM BO3HUKHOBEHUU OEITKOBBIX MO-
JIEKYJl B pe3yjbTaTe MEKTPUUECKUX pa3psaoB B aTMochepe. XoTs
pa3psAbl U UTPAIA KAKYIO-TO ONPENEIEHHYIO POJIb B CHHTE3€ Opra-
HUYECKUX BEIIECTB, HO OHU OBLIM OJHUMHU U3 MHOTOYHCICHHBIX
OnaronpusATHBIX (PaKTOPOB, OOJETHYAIOUINX 3TOT 3aKOHOMEPHBIA H
Hen30eXKHBIN TpoIIeCC.

EcrecTtBEeHHO, UYTO CHHTE3 OpPraHUYECKUX COEIUHEHHI
Hanbosee MHTCHCUBHO MPOTEKAl MMEHHO B TEIJIBIX U BIIAXKHBIX
MECTHOCTSIX, TPOIMUYECKHX U CYOTpONMUYEecKuX 00JacTeil 3eMHOTO
nrapa, rzie o0pazoBaiich OJIaronpusTHbIE TEMIIEPATYPHBIE YCIOBUS,
OTKYJla ¥ Hayajia pacrpoCTPaHAThCS 3Ta caMasi ' JKU3Hb .

Axanemuk Anekcanap OnapuH emé€ B MATHIAECATBHIX rofax
MPOILJIOTr0 BEKA MOMBITAICA SKCIEPUMEHTAIBHO MOATBEPIUTH TEO-
U0 BO3HUKHOBEHUS )KU3HU U B IPUHIUIIE, EMY 3TO YAAI0Ch. XOTs
BOCIIPOU3BECTU MOJHOCTHIO 3TOT MPOIIECC, 3aHSIBLIUN y TPUPOBI
KOJIOCCAJIbHOE KOJIMYECTBO BPEMEHHU — COTHU MUJIJTMOHOB JIET, TIPAK-
TUYECKH HEBO3MOXHO.

Tak ’ke KaKk HEBO3MOKHO, BOCIIPOM3BECTH IIPOLIECC BHYTPHU-
yTpOOHOTO pa3BUTHSI OpPraHU3Ma 3a COTYIO I THICSYHYIO JOJIO Ce-
kyHabl. U emé ogno Oombioe 3a0mykaeHrne OMOJIOroB, COCTOWT B
TOM, YTO MHOTHUE U3 HUX CUUTAIOT MPOLECC IBOJIIOLUU KU3HU IO-
CJI€10BATENbHBIM.
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To ecTb, 10 UX MHEHMIO, OPMHUPOBAHUE PA3TUUHBIX BUI0OB
OPraHU3MOB ITPOUCXOJUIIO MTOCIENOBATEIBHO, OT CAMBIX IIPUMUTHUB-
HBIX CYIIIECTB, CKaXEM, YepBel U 10 MilekonuTaronmx. Ho naneon-
TOJIOTHYECKAS JIETOIIMCh TOBOPUT COBEPIIEHHO O IPYTOM.

Bce Bubl JKUBBIX CYIIECTB — 3TO CAMOCTOSATEIbHBIE MTapall-
JIEJIbHBIE BETBM, MOSIBUBLIMECS Ha 3€MJIE, 110 T€0JIOTMUECKUM MEp-
KaM MPaKTUYECKH OJHOBPEMEHHO, C OYE€Hb HEOOIBIINM Pa3phIBOM,
[I03TOMY HUKAKHUX IIPOMEXKYTOUYHBIX 3BEHbEB B IIPUPOJI€ HUKOTAA HE
CYIECTBOBAJIO U CYILIECTBOBATH HE MOIJIO.

IIpouecc 3BomrONMN, KOHEYHO XK€ MPOUCXOIUT U B HACTOSA-
1iee BpeMs, HO HaOJ0JaTh €ro, B CUIIy CKOPOTEYHOCTH YeJIOBEYe-
CKOM "xu3HU", HEBO3MOXKHO. boree Toro, mpomoBenyeMblid y4dé-
HBIMU NIPUHIMM - "BBDKUBAET CUJIBHENIINI', IPUPOION HE UCIIOJIb-
3yercs. [Ipupona pykoBOACTBYETCSI COBEPLUIEHHO MHBIM IPUHIUIIOM
— @ UMEHHO - "orudaeT ciademii’, B MpOTUBHOM CIIydae YeJI0BEK
pa3yMHBI HUKOTJa OBl HE MOSIBUIICS.

IIpy BHEIIHEM CXOJCTBE 3TUX IIPUHLUIIOB, OHU II0 CBOEHU
CYTH, KapJUHAJIBHO pa3nuyaroTcs. Tak xke Kak, Hanpumep (armsm
U KOMMYHH3M, KOTOpble HEJAJIEKHUE MOJUTUKH U OOBIBATENIN CUH-
TalOT SIBJICHUSMH OJTHOTO nopsaaka. OTHAKO CyTh UX TaK XK€ JUaMET-
pabHO IIPOTUBONOIOXKHA. Dammn3M XapaKTepU3yeTcs YHUYTOXKE-
HUEeM OOoJblleil yacTu HacelIeHus, IIs1 KOM(OPTHOTO MPOKUBAHHS
Ky4KHd HanOoJiee aTyHbIX U MPUMHUTHUBHBIX WHIUBHYYMOB, BlIaje-
IOLUX PECYPCAMU FOCYAApCTBa.

JlJ11 KOMMyHHM3Ma, a TOYHEE €r0 CTaHOBJIEHUS, XapaKTEPHO
YHUUYTOKECHUE WIN U30JIALUSA UHINBAYYMOB, CIEIYIOIINX IIPEUMY-
IIECTBEHHO >KMBOTHBIM MHCTHHKTAM, CIIY’KalllUM CBOEH alYHOCTH,
HPEMATCTBYIOIIMM DPA3BUTHIO OOLIECTBA M MApa3sUTUPYIOIIUX Ha
HeM. UTo B 00111eM-TO, XapaKTEPHO HE TOJIBKO Ui KOMMYHUCTHYE-
CKOTO, HO W MJis JIFOOOro, JOCTAaTOYHO Pa3yMHOTO COOOINECTBa,
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(GYHKIIMOHUPYIOIIETo 10 MPUHIUITY KUBOTO Opranu3ma. Beasb mro-
00i1 )KMBOW OpraHW3M BCETJla CTapaeTCsl YHUUYTOXXKHUTH Iapa3vToB,
JKUBYIIUX 32 €ro c4€T. MlHaue OHM YHHUYTOXKAT €ro.

Bo3Bpaiasce k nmpouneccy 3BOJIIOLMN, MOKHO YTBEPKIATh,
YTO 3TO OTPOMHOE MHOXKECTBO MapajlIENbHbBIX ITPOLIECCOB YCI0KHE-
HUSl CTPYKTYPbl MAaT€pUH, KOTOPBIE COBEPIICHHO HCKIIIOYAIOT W3
HEro Takoe MOHATHE KaK BEPOSITHOCTb, HA KOTOPYIO OYEHb JIOOST
CCBUIATHCS POTUBHUKY 3BOJIIOLIMOHHON Teopuu JlapBuHa.

[Ipupone BoOOIIE HE3HAKOMO IMOHSTHE BEPOSITHOCTH, MO-
3TOMY BCE B3aUMO/ICICTBUS B HEW OJTHO3HAYHO O0YCIIOBIIEHBI €IMH-
CTBEHHBIM IPUHIIUIIOM — 6MOPbIM HAYA10M mepmoounamuxu. Ye-
JIOBEK HUKOT/Ia HE MPOUCXOIII OT 00€3bsSHbI U MTULIBI, HECMOTPS Ha
CXOXECTh IIPOLIECCOB PA3MHOKEHNUS, HE MOTJIM IIPOU30HTH OT 3€M-
HOBOJHBIX. ['eHuil JlapBUHA MOHST U OOBSICHUI OOIIUIT MEXaHU3M
BO3HUKHOBEHUS U 3aKpEIUIEHUs "TOJE3HBIX" U OTCEUBAaHUA "Bpel-
HBIX" IPU3HAKOB.

Ho mnponecc mnpoucxoxaeHus: BUAOB HMEET MEXaHU3M,
OYEHb CXOXKHMM C MEXaHU3MOM CIIEHMAIN3ALUU KJIETOK PU BHYTPH-
yTpoOHOM pa3BuTHHU 1wioga. OH ompeaensercs He TOJIbKO CBOM-
CTBaMHU KJIETOK, a B OOJIbIIIEH CTENIeHH CTPOeHHEM Oellka U YCJIOBU-
SIMU OKPY>KaloIlIel cpelibl, B KOTOPOW OHU Pa3BUBAIOTCS.

Bo Bcex aTHX ciaydasx paOoTaioT MpocThie PU3NUECKUE 3a-
KOHOMEPHOCTU U YTOOBI pa3o0paThCsi B 3TOM, YK€ HEIOCTATOYHO
ObITH OHONIOrOM, a HYXXHO ObITH emé u ¢usukoMm. Ho moka Hayka
pa3zzaeneHa Ha 000COOJICHHbIE TUCIUILTHHBI, TIOHATH 3TO OyIET Mpax-
THUYECKU HEBO3MOKHO. BOT Takol xapakTepHbIil mpuMep.

VYyéHble 0 HeOpa3yMEeHHI0, 00YCIOBIEHHOMY pPa3BUTHEM
WH()OPMAITMOHHBIX KOMIBIOTEPHBIX TEXHOJIOTHH, yoeaunu cebs, aa
U BCEX OCTAIBHBIX B TOM, uT0 B Mosiekyse JIHK, sikoOsb1, 3anmucana
uH(OpMaLKs O CTPOCHUU BCET0 OPraHu3Ma, BIUIOTH JI0 OTJICIIBHOTO
BOJIOCKA U Pa33BOHUIIM HA BECh MUP O paciu(ppoBKe IpOrpaMMHOM
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3alyiCy TEHOTHIA YelIOBEKa, JIETKOMBICICHHO o0eliasi co3J1aTh BbI-
cok03(¢(HEKTUBHBIE JIEKAPCTBA OT JIOOBIX 00JIC3HEH.

K coxanenuio y mpupobl HET MPOrPaMMUCTOB U MaJIO KTO
3HAET, YTO TO, YTO HA3bIBAETCS TEHOTUIIOM YeJIOBEKa, MPAKTUYECKHU
HE OTJIMYAETCS OT TeHOTHUIAa OOBIYHOTO uepBs. Tem Oosee 4To s
3aMMCU TaKOro KOJMYECTBA MH(POPMALUU MOHAZOOMICS OBl HOCHU-
TEeJIh BO MHOTO pa3 MPEBBIIIAOIINA pa3Mephl YeTIOBEKa.

IToatomy B peanpHOocTH Monekyna JIHK npencraBiser co-
00if Bcero nuImib 0eakoByr0 (Hopmy sl "TITAMIOBKH'" MOJICKYJIBI
MPOTEUHA, U3 KOTOPOTO CTPOUTCS OpraHu3M. J1a popMa COCTOUT U3
MAaTepUHCKOW M OTIOBCKOM '"MOJOBHMHOK" W IMO3TOMY MOJIEKYJa
Oenka, "oTmITaMmMIlOBaHHAas" B HEW, MMEET MHOXKECTBO CXOIHBIX
CBOICTB, KaKk C MaTEpUHCKUM O€JIKOM, TaK U ¢ OTIoBckuM. Ho, He-
CMOTpS Ha 3TO, HU C TEM, HU C IPYTUM OEJIOK I1J10/1a HECOBMECTHM.

Mornekyna nmpoTerHa CONEPKUT B cebe Oosiee ThICSYM aTo-
MOB, a KOJTMYE€CTBO BAPUAHTOB PACIIOIOKEHHUS aTOMOB B MOJICKYJIE
MPOTEUHA HACTOJILKO OIPOMHO, YTO Ha 3eMJIE, 3a BCIO HICTOPHIO IBO-
JIOIIMKM OpTaHUYECKON "KM3HU', HE MOTJIO OBITh JABYX JKUBBIX CY-
HIECTB C OJIMHAKOBBIMH MOJIEKyJIaMH OeJKa.

W nns menunuHBL 3TO pa3HOOOpa3ue OENKOB SBISETCS J0-
CTAaTOYHO OOJBIION MPOOJIEMOI TIPH Mepecake OpraHoB, W3-3a UX
HecoBMecTuMocTu. Ho ¢ Ipyroit cTopoHbI 3Ta HECOBMECTUMOCTH SIB-
JSIeTCsl OCHOBOM MexaHu3Ma uMMyHuTeTa. CyTh mpoOIeMbl HECOB-
MECTHUMOCTH 3aKIJIF0UaeTCs B TOM, YTO TIEPECaKeHHBIN opraH, chop-
MHUPOBAaHHBI MOJIEKYJIaMH APYroro Oeika, B OPraHu3Me PEIMITH-
€HTa HEe CMOKET HOPMAJIbHO (YHKIITMOHUPOBATb.

OH He CMOXET y4acTBOBaTh B cCUMOHO3€, IOTOMY YTO MpO-
TYKTBI )KU3HEIEATEIbHOCTHU €T0 KJIETOK, POJHBIE KJIETKH OpraHu3Ma
pEeLUIMEeHTa UCII0JIb30BaTh HE CMOTYT, a CaM Iepeca)XeHHbIN OpraH
TaK e He CMOXET UCIIOIB30BaTh OTXOIbI )KU3HEACATEILHOCTH POJI-
HBIX KJIETOK OpraHu3Ma. A cJeI0BaTEebHO KJIETKH MEePEeCcakeHHOTO
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opraHa He CMOTYT HOPMaJIbHO Pa3MHOKaThCs U OH MOCTENIEHHO OTO-
MpET.

BoT nostomy serue Bcero MpuKUBAIOTCS OpraHbl OJIM3KUX
POACTBEHHUKOB, KaK HanboJiee COBMAAIONINE IO CTPYKTYpe Oenka.
Ho Bce paBHO mpuxoauTCs yNOTPEONSTh MpemapaThl, CHIKAIOIINE
HECOBMECTUMOCTH, CO3JJaHHBIC KPOIOTJIUBBIM TPYJOM MEIUKOB U
OMOJIOTOB, MO CYTH METOI0M "Hay4HOTO" THIKA.

JT0, TaKk HA3bIBAEMbIC aHTHOUOTHKH, MEXaHU3M JICHCTBUS KO-
TOPBIX OMOJIOraM MPAKTUYECKH HEU3BECTEH, TIOTOMY YTO OH JIEKUT
HE B TUIOCKOCTH OMOJIOTHH, a cKopee B obsactu Gusuku... Kak yxe
OBLIO CKa3aHO BBILE, Pa3BUTHE OpraHU3Ma, U HE TOJIbKO BHYTpH-
yTpOOHOE, TTOTYNHEHO MPOCTHIM (U3UIECKUM 3aKOHAM U 00YyCIIOB-
JICHO CBOMCTBAMHU CpPeJIbl, B KOTOPOH MPOUCXOAUT MPOIIECC ero pas-
BUTHSL.

Omnucath 3TOT MpoIiecc, Ha KOTOPBINA y MPUPOIBI YIILIO OTPOM-
HOE KOJIMYECTBO BpPEMEHH B HeOOJbIION pabdoTe HeBO3MOkHO. Ho
MOHSTH OOIIUK MIPUHIIUIT HECTIOKHO, TeM 0oJiee UTO MPUPO/Ia HEeU3-
MEHHO TIOBTOPSIET €T0 MPU BHYTPUYTPOOHOM PA3BUTUU KaKIOTO HO-
BOT'O OpraHu3ma.

Hayném c Toro, 4ro maTepuHCKas M OTI[OBCKasi MOJIOBBIE
KJIETKH, HE CIIOCOOHBIE K JCIICHHUIO, COSAUHHUBIIUCH, OOpa3yroT
KJIETKY, 00JIa/Ialolyl0 TaKOM CIOCOOHOCTBIO M KOTOPYIO Y4EHBIE
Ha3bIBAIOT CTBOJIOBOM. IInTaHKMe OHa mosy4aeT depes IUIALEeHTY, K
KOTOPOW PHUKPEITICHAa U KOTOpast MPEICTABIIET COOON MOTYIIPOHHU-
[[aeMyt0 000JIOUKY, TPEMSATCTBYIONIYIO CMEIIMBAHUIO KPOBH ILJI0/a
U KpPOBU MaTepH, HO MO3BOJIAIONIYIO KHCIOPOAY U APYTUM Bellle-
cTBaM OeclpensTCTBEHHO MPOHUKATh Yepe3 He€ U3 KPOBU MaTepH B
KpOBB I1JIO/Ia HE CMEILIUBAsSCh.

[To Mepe yBenu4eHHsI KOJIMYECTBA KJIETOK B pe3yJbTaTe Je-
JICHUSI, KJIETKU HaxXoAsIIuecs Ha nepudepuu BIaId OT TUIANEHTHI,
MOJTy4al0T MEHBIIIE MUTATEIHHBIX BEIIECTB U BEIHYKJCHBI YACTUIHO
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HCIIOJIb30BaTh OTXObI JIEJCHHSI COCETHUX KIETOK, KOHTaKTUPYIO-
IIMX HEMOCPEICTBEHHO ¢ IIaneHToil. YTo, COOCTBEHHO U MPUBOIUT
K BOBHUKHOBEHHUIO MEXKIY HUMH TaKOTO SIBJICHUS, KaK CUMOUO3.

KpoBeHocHas cucreMa yenoBeka 1 AKUBOTHBIX MPEACTABISAET
co0Ol KaHAIM3aLMOHHYIO CEeTh, Ky/la COpAcBIBAIOTCS OTXOIbI JeTie-
HUS KJIETOK Pa3IMYHbIX OPraHOB OpraHU3Ma, KOTOPhIE OTTY/1a K€ U
OepyT CTPOUTENBHBIE MATEPUAITBI JITIS ICTICHHUSL.

Jloka3aTelnbCTBOM TOTO, UTO CHEIHANU3ANsS KIETOK U (op-
MHpPOBaHUE OpraHu3Ma, OOyCIIOBJIEHO HE KaKOH-TO TaM Muduye-
ckoil "mporpammuoii 3anucekio” B JIHK, a kommiekcom, comepxka-
HIMXCA B KPOBH OTXOJOB >KU3HEAEATEIHbHOCTU KJIETOK MaTEpUH-
CKOT'O OPraHH3Ma, MOXKET CIIY>)KUTb TOT (DAKT, YTO Y OJTHUX U TEX Ke
poauTENed MOTYT pOKIAThCS KaK "HOpMalbHbIE" IE€TH, TaK U JETH
C Pa3IMYHBIMU OTKJIOHEHUSIMU... OIJIOJOTBOpPEHHAS KJIETKA, IO
CYTH TIpEe/CTaBISIET COOOM MOUKY, MOJ0OHYIO MOYKaM JIepPEBbEB, HO
B OTJIMYHMH OT MIOYEK PACTEHHI, OHA MOKET Pa3BUBATHCS TOJIBKO BO
BHYTpEHHEH cpeJie OpraHn3Ma, TaK Kak TpeOyeT [T pa3BUTHUS OUEHBb
cnenupuIecKoro MuTaHus.

W ecnu Obl HEKasi reHeTUYECKas IporpaMMa pa3BUTHs Obliia
"3anmcana" B JIHK kietku, To cymectBoBana Ob BO3MOXHOCTH BbI-
palMBaTh KMBbIE OPraHU3MbI U3 €IMHCTBEHHOM €ro KIETKH, B Mpo-
Oupke ¢ muTaTeNbHON cpeoi. M moToMCTBO, BRIpaIIEHHOE U3 OU-
HAKOBBIX KJIETOK, ObLTO OBl a0COTIOTHO UACHTUYHBIM, HO B peabHO-
CTH Jlaxke OJM3HEIbI UMEIOT 3aMETHBIC OTIIMYHS IPYT OT APYra.

U Takue opranu3mbl ObUTH OBl JIUIIIEHBI BO3MOKHOCTH MYyTa-
U, a cJIeI0BaTeNbHO, JaIbHEHIIIEr0 COBEPIUICHCTBOBAHUS U Pa3BU-
tusi. EcrecTBeHHO, 4TO M3MeHss1 kakue-To ydactku JIHK knetkw,
MO>KHO BJIMSTh Ha CTPOCHHE MOJIEKYJIbl OesKa MOy4arolerocs op-
rauu3Ma. OJJHaKo TaKkoe CJIEeToe BMEIaTeIbCTBO B IPOLECCHI, CHop-
MHUPOBABIINECS B TCUCHUU MUJUIMOHOJIETHETO MPOIECCa IBOJIOLHH,
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MOTYT IPUBECTH K HEMPUATHBIM U HEMPEICKA3yEMBIM VISl UETOBEKA
MIOCJIEJICTBUSIM.

Beov npupooa oe3xncanocmno omceueaem HeyoauHbvle
KOMOUHauuu yxce Ha HAYAIbLHOM Imane.

IIpouie Bcero npocaeauTs NPOLECC CHENUATN3ALNN KIETOK
Ha mpuMmepe ¢ pacteHussMU. Cemst JIF000TO pacTeHwus, Tonagas BO
BIQXHYIO cpefly, mpopacTtaeT. To ecTh ero KJIETKM HAuYWHAIOT Je-
TUTHCS, 00pa3yst pocTok. [lutarenbHbIC BEIECTBA TS ISTCHHUS, TI0-
CTYMAaroT MO CTBOJIY BBEPX, COTJIACHO OMHCaHHIO B IiaBe [ri.l11].
Haubonee nHTEHCUBHO JieIeHNE KIIETOK MPOUCXOIUT B CEPIICBUHE
CTBOJIA, II€ MPOXOJINUT OCHOBHOM IMOTOK MUTATEIbHBIX BEIIECTB.

[IurarenpHblE BEHIECTBA JIETKO NOJHMMAIOTCA BBEPX IO
PBIXJION CepIIIeBUHE, CTUMYITUPYS. POCT PacTeHUs, 00pa3ys HOBBIC
BeTBU ¥ JuCcThs. Ecnm Ob1 B JIHK ki1eTok Haxoamiack HEKas Mmpo-
rpaMMa pa3BUTHUS, TO AEPEBbS OHOU MOPOIBI OBLIH OBl COBEPIIICHHO
OJIMHAKOBEIE MO cTpoeHuto. OHU MMenu Obl OJIMHAKOBOE KOJUYe-
CTBO BETOK, X KOH(DUTYpAINIO U TNIOTHOCTb.

OnHako BHENIHME YCIOBUS BHOCSAT CBOM KOPPEKTHBBI.
Knerku, Haxoasimuecss Ha nepudepuu, MOJy4ya0T MEHbIIE MHUTa-
TEJIbHBIX BEIIECTB U UM MPUXOJUTCS UCIIOIb30BATh OTXO/IbI JKU3HE-
JIEATEIbHOCTH CEPALICBUHHBIX KJETOK, IMOATOMY OHHU MEHBUIE IO
pasMepam u 00pa3yroT 60s1ee MIOTHYIO IPEBECUHY.

MuHUMaNIbHOE KOJMYECTBO IMUTATENbHBIX BEIIECTB IOJY-
YaloT KJIETKH HAPY>KHOTO CJI0sl, KOHTAKTUPYIOIIUE ¢ BO3yXoM. OHHI
COXHYT M OTMHPAIOT, 00pa3ys kopy. Kpome Toro pasznuuusi B ocBe-
LIEHUU IPUBOAMT K TOMY, YTO C OCBEILIEHHOW CTOPOHBI YBEIMYHBA-
€TCsl KOJIMUECTBO BETOK, B pe3yJibTaTe UX 00j1ee HHTEHCUBHOIO PO-
cTa.

[IpumepHO Tak ke 00pa3yercss U KoKa y >KUBOTHBIX. DTO
CJIOW OTMEpLIMX U 3aCOXIIUX KJIETOK, KOTOPBIN IIPEIOXPAHSET TIIy-
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OMHHBIE KJIETKH OT BbICBIXaHUS U rulenu. OKUBUTH 3TH KJIETKH Ka-
KHMHU-TO KpEMaMH MM Ma3ssMHU HEBO3MOXHO. /la 3TO He HYXHO U
onacHo. KiieTku, He 3aMIEHHbBIE KOXKEH, JIETKO MOBPEKAAIOTCA U
CTAHOBSTCS MUIIEN Pa3JIMYHBIX, JIETKO IPOHUKAIOIIMX B HUX OaKTe-
pHH...

skkosk

Kaxk yxe ObITO CKa3aHO BHINIE, C TOUYKH 3PCHUS HACTOSIIEH
TEOpUH, "KHU3HB" - 3TO YUCTO OBITOBOE MOHATHE, OOYCIOBICHHOE
IPEMYYHM DPETUTHO3HBIM 3a0IyXJICHHEeM, YTO B MaTepUATBHOM
TEJIe 4YeJIOBEeKa WJIM KUBOTHOTO CYIIECTBYET HEUTO HEMAaTepHuaib-
HOE, KOTOPOE U JEJIAeT €ro ")KUBBIM'".

Ha camowm e nene, )KWBOM OpraHU3M — 3TO MPOCTO OHOJIO-
TUYECKUN MEXAHU3M, CIIOKUBIIMNCA B PE3YyIbTaTEe JUIUTEILHON 3BO-
JIOLMU MaTepuH, B KOTOPOM C(HOPMHUPOBAIUCH U JAECUCTBYIOT MHO-
’KECTBO aBTOMAaTHUYECKHX, B3aMMOCOIJIACOBAHHBIX U MOIEPKUBAIO-
HIMX JPYT JIpyTa MpoILecCOB, MOAUYNHSIOMUXCS SANHCTBEHHOMY (hU-
3UYECKOMY 3aKOHY — BTOPOMY Hayainy TepMoauHamuku. 1 Hudero
"KUBOT0" B HEM HE COJICPIKUTCA.

Ero BnomHe MOXXHO CpaBHUTH, HallpuMeEp, ¢ pabOTAIOIIUM
JIBUTATEJEM BHYTPEHHETO CropaHus, B KOTOPOM TaKX€E OCYIIECTB-
JSIOTCSL TAaKME B3aUMOCBSI3aHHBIE aBTOMATHYECKUE MPOLECCHI, KaK
10/1a4a roprovero, CMEIMBAHUE €ro BO3AYyXOM, CKAaTUE B LUJIMH-
Jpax, MOJYKUTAHUE CMECU B HY’KHBI MOMEHT, CHHXPOHHOE OTKpBbI-
BaHME U 3aKPBITHE KJIAIMMAHOB U Tak najiee. M mostomy paboTaromuii
JIBUTATEIb, KaKOW-HUOYIb MEPBOOBITHBINA IUKAph ¢ OCTpoBOB Tya-
MOTY, BIIOJIHE €CTECTBEHHO MOXKET CUUTATh KUBBIM.

Tem Oonee, 4TO OOBEIUHUB €ro C HEPTIHOW BHIIIKOM,
He()TENEPETOHHBIM allapaToM U aBTO3aMpPaBITUKOM, MOXKHO 3aCTa-
BUTH €ro paboTaTh aBTOMAaTUYECKH, 0€3 y4acTHs YeJIOBEKa, 10 TeX
Mop, MOKa OH HE U3HOCUTCS U 3arjoxHeT. To ectb ymMpéeT. To ke ca-
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MO€ TIPOUCXOJHT | C JII0ObIM oprann3mMoMm. COOM OJTHOTO WU He-
CKOJIbKUX IIPOIIECCOB, HAPYILIAET UX COTJIACOBAHHOCTH, OTTOUEHHYIO
MUJUTMOHAMH JIET SBOJIIOIINH U, B KOHEYHOM UTOT€ MPUBOAMT K OCTa-
HOBKE BCEX MPOLIECCOB, MPOUCXOIAIINX B OpraHU3MeE.

[IpaBma nBUTaTENb JIETKO OTPEMOHTHUPOBATH, IOCTATOYHO 3a-
MEHUTh KaKHe-TO JAETaTu WIH MOYUCTUTh KOHTAKTHI, YTO C OCTAHO-
BUBIIIUMCSI OPTaHU3MOM He Bcerja nmoiydaercs. [lotomy uto B 6mo-
JIOTUYECKOM OpraHu3Me, TOUYTH Cpa3y e HAUYMHAIOT MPeo0IanaTh
JIpyTHe MPOIeCcChl CUHTE3a, ACNAONIe PEaHUMaLIMI0 HEBO3MOYKHOM.

Teno uenoBeka, Tak ke Kak U JitoOOTO JPYroro >KUBOTHOIO,
M0 CYTH, MPEACTABISIET CO00I COOOIIECTBO, HAXOMSIIMXCS B CUM-
Ouo03e MHOKECTBA MHOTOKJIETOYHBIX OPTaHU3MOB (OpPraHOB), KOTO-
pbie OOBEIMHUBIIKCH B TMPOIECCE DBOIIONNU, PA3BHBAINCH COB-
MECTHO M HaBCET/[a MOTEPSITN CAMOCTOSTENILHOCTB. [1o cyTH, 3TO pe-
anM3aIys TOro e CaMoro MPUHIUINA CUHMe3d, TOIbKO Ha Oolee
BBICOKOM YPOBHE OpraHU3alluy MaTePUU.

CaM MexaHU3M JeWCTBUS CUMOMO03a TOCTATOYHO MPOCT ISt
NOHMMaHUA. /[Ba MM HECKOJBKO MHOTOKJIETOUHBIX OPraHU3MOB,
CBSI3aHHBIX CUMOHMO30M, HCIIOJIB3YIOT OOJBIIYIO0 YacTh MPOJYKTOB
KU3ZHEJEATEIIbHOCTH APYT Apyra (OTXOAbI UM MPOCTO IEPHMO), KaK
CTPOUTEINbHBIN MaTepua Juist ce0sl, YTO B UTOTE MPUBOAUT K YMEHbB-
HICHUIO TIOTPEOICHUS TN U YHEPTUH U3 OKPYKAIOIIEH CPeIbl.

W 410, COOTBETCTBEHHO, TAET ropa3io OONBIIYI0 HE3aBUCH-
MOCTbH OT BHEITHHUX MPUPOTHBIX YCIOBUH U MO3ITOMY MBI MOKEM JI0-
BOJILHO JJTUTENIFHOE BpeMsi 00XoauTcst BooOuie 6e3 numm. B mpo-
TUBHOM cllyyae MpU OTCYTCTBHHM CHUMOHO03a, HaM MPUXOAUIIOCH Obl
MOCTOSTHHO YTO-TO ’K€BaTh. A TaK, KJIETKH OPTaHOB BO BpeMmsl Iepe-
PBIBOB B MMUTAaHUHM OOXOAATCA OTXOJAaMHU KU3HEAEATEIbHOCTU APY-
TUX KJIETOK OpraHu3Ma, OCTYMAIKUMU B KpoBb. B pupoe, npak-
TUYECKH UCTOIB3YETCS BCE U HUYETO HE POMaaaeT MPOCTO TakK.
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XKenunas >kenesa, HampuMmep, HCIONb3YET Ul ACICHUS
CBOMX KJIETOK, a 3TO €€ OCHOBHAs 3a/1a44a, IIPOAYKTHI dKU3HEACATEIIb-
HOCTH >KEITyJIKa, IIOCTaBIIsIEMBIEC IOTOKOM KPOBHU U B KAYECTBE OTXO-
JIOB BBIJEIISAET XKEIIYb, KOTOPYIO XKEIYAOK B CBOIO 04€pENb, UCIOJIb-
3yeT U1l mepepaboTKU HEKOTOPBIX MPOAYKTOB nuTanus. Eciu yna-
JIUTH U3 OPTaHNU3Ma J)KEITYHBIH MTY3bIPb, XKEITYA0K HE CMOKET UCIIOJIb-
30BaTh HEKOTOPBIE BEILIECTBA, B PE3YJIbTATE UErO YEJIOBEK, XOTA U
OyzeT )XuTh, HO OyIIeT BHIHYK/ICH OTpaHUYMBATh ce0s1 B yroTpediie-
HUU HEKOTOPBIX BUJIOB IHILH.

IToBpexxaeHue cepaa HEMEUIEHHO TPUBOIUT K CMEPTH, TaK
KaK cepJle BBIOJHAET O4YE€Hb BAXHYIO (YHKIHIO MO MEpeKadke
KkpoBU. U X0T4 3Ta QyHKIMSA OUYEHb BaXKHA, OHA TEM HE MEHee, J10-
CTaTOYHO IIPOCTA U IO3TOMY CEPJLE JETKO MOKHO 3aMEHUTh MeXa-
HUYECKUM IPOTE30M — MPOCTHIM HACOCOM. UYTO, COOCTBEHHO, YyXKe
JIOBOJIBHO YCIIEILIHO HAYMHAIOT J€JaTh MEIUKH.

[ToBpekaeHne ne4eHu, TaK ke CMEPTEIbHO OMACHO, TaK Kak
HPOAYKTHI (OTXO/bI) €€ KUIHEACATEIEHOCTH — 3TO OOJIBIIOE KOJIH-
YEeCTBO Pa3HOOOPA3HBIX BEIIECTB, KOTOPBIE UCIIOJIB3YOTCS APYTUMHU
opraHamu. be3 medeHH, O4eHb MHOTHE OPIaHbI IIEPECTaHyT IONYy-
4aTh HEOOXOAUMBIE UM OTXO[IbI €€ )KU3HEACATEIbHOCTH, YTO OUCHb
ObICTPO MPUBEIET K COOI0 U OCTAHOBKE OPYTUX CBS3aHHBIX C HUM
IIPOLIECCOB B OPraHU3ME U €ro "cmepTu'.

[TosTOMy 3aMEHHUTH NeYeHb KAKUM-JINOO YCTPOHCTBOM, CKO-
pee Bcero He Moy4yuTcs HUKoraa. To ecTh JoOble OpraHbl Hallero
Tena "03a004ueHBl" JUIIb TEM, YTOOBI JCTHIUCH U Pa3MHOKAIUCH
TOJIbKO MX KJIETKH U UM INIyOOKO Oe3pa3inyHa )KU3HEACSITEIbHOCTD
JPYTHX OPTaHOB.

OnHako B pe3ynbTaTe JUIMTEIbHON 3BOJIIOHH, CHOPMHUPOBA-
JMCh HAaCTOJIBKO IPOYHBIE B3aUMOCBA3HM MEXJy HUMH, YTO JIHOOO0M
c0oil B 0IHOM Oprase, cpa3y e OKa3bIBaeT BIMUSHUE HA JAPYyTHE.
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Korga yuénple cMoryTt aetanbHO pa3oOpaTbes B paboTe op-
TaHOB HAIIIETO TEJIa, BOT TOTIa 0€30 BCAKHUX JIMTMOBBIX PacIM(GPOBOK
HECYIIECTBYIOIIETO TEHETHYECKOTO KOJa, ICUCTBUTENHHO, IIO-
SIBUTCSI BO3MOXKHOCTH CO3/1aBaTh 0YCHB 3(PPEKTHUBHBIC JIEKAPCTBA OT
pa3nuyHbIX Oose3Hed. XOTs MOJHOCThIO N30aBUTHCS OT HUX YeJo-
BG‘IGCTBy HC y,[[aCTCH HHUKOTI 1a. OCTaHOBI/ITB 9BOJIFOIIUIO MaTepI/II/I
HEBO3MOXKHO, & BO3HUKHOBEHHUE OOJIE3HEW — ATO MPUHIIUITHATBHO
3aKOHOMEPHOE €€ CIIe/ICTBHE.

Jlornueckoe pa3BUTHE HACTOSIEH TEOPUU HEU3OEKHO TIPH-
BOJUT K COBEPIIECHHO OIICTOMIISIFOIIIEMY BBIBOIY, YTO TO, YTO MBI
Ha3bIBa€M 'JKU3HBIO", )KU3HBIO U HE SIBJISIETCS, a ABJISETCA MPOCTHIM
¥ 3aKOHOMEPHBIM CIICZICTBUEM IPOIECCa IBOIOIUA MATEPUH BCeE-
HGHHOI>'I. 4! TOJIBKO HCIIOHUMAHUEM 3TOT'O OGCTOHTGJ’ILCTB& 06’[:5ICH5I-
eTCsl TO, YTO emé MHOTHUE Y4YEHBIe-TCOPETHKHU JI0 CHX TOp 0e3-
YCHGH_IHO IIBITAKOTCA HalTH pa3ra;[1<y OTJINYUSA XHUBOTO OT HCXKU-
BOTO, I1O CYTI/I, JIOMSCH B OTKpBITyIO ,Z[Bepb.

[ToToMy 4TO TakOro OTJIMYUSI HPOCHIO He MOMCem Oblmb.
Tak ke COBEpIIEHHO SICHO, YTO YHUYTOXXUTh JKU3HB, KaK MPOIIECC
ABOJIIOIIMHA MAaTEPHH, HEBO3MOKHO, IIOATOMY JIFOOBIC MU3MBITIUICHHS O
KOHIIE CBETa SIBIISIOTCS OpeoM cuBOM KoObUTBI. bonee Toro, mpo-
IIECC IBOJIIOIIMU HE OCTaBJISIET HUKAKOU, JaK€ MUKPOCKOITHYECKOM
BO3MO>KHOCTH CYILIECTBOBaHMUSI HEKOETO BbIcuiero TBopua. [Ipocto
IIOTOMY, YTO IIPUPOJE OH HE HYKEH.

W ToNbKO HEBEXKECTBO U JETCKAsl OIPAHMUYEHHOCTDH YeJIOBE-
YECKOIo pa3yMa anBeﬂa K BOBHHUKHOBCHHIO HAWBHBIX CKA30YHBIX
YYEHHI O HEKOEM BBICIIIEM CYIIECTBE, KOTOPOE, KaKUM-TO HEBEPO-
SATHBIM 00pa3oM, CO3/1aJI0 3Ty BCEICHHYIO U "COTBOPHIIO" BCe "Ku-
Boe", TIOMECTHB €r0 Ha TUIAHETY ¢ KOM(DOPTHBIMH YCIOBUSIMH TIPO-
JKUBaHMS. AOCYPTHOCTh 3TUX YICHUN CTAHOBUTCS OYCBUIHOM, €CITH
3a41aThb aBTOpaM 1 UX IIOoCJICa0BaTCIIAM napy HpOCTBIX BOHpOCOB.
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Bonpoc nepewiii: A 111 4ero, coOCTBEHHO, BCEMOTYIIEMY
CaMOJIOCTaTOYHOMY CYLIECTBY, KOTOPOE€ HM B YEM HE HYXKJAeTcsd,
9TOT FEMOPPOH C 4ET0BEYECTBOM, KOTOPOE TOJIBKO U JIENIAET, UTO M0-
CTOSTHHO BOIOET, TpaOUT U yOUBaeT Apyr npyra?

U eonpoc emopoii: A 4TO, y 3TOTO BCEMOTYIIETO CYIIECTBa
HE XBaTUJIO yMa PEIIUTh 3TH MPOOJIEMBI elIé Ha CTaIuH IPOSKTUPO-
BaHMs? OTCYTCTBUE OTBETOB HA 3TH BOINPOCHI IOKA3bIBAET, YTO 3TO
BCEMOTYIIIEe CYIIECTBO He Oojee ueM o yooroil (hanTaszuu jro-
JIel, CO3MIaBIIUX €T0 MO0 CBoeMy o0pa3y u momobuto. Beputs B TO,
YTO 3TO BCEMOTIYIIEE CBEPXPAa3yMHOE CYLIECTBO MOXKET OBbITh IpHU-
MHUTHBHBIM U JK€CTOKHUM, KaK IepBOOBITHBIN TUKaph, B BBICILIEH cTe-
IICHHU HeJemno u OeccMbIcieHHo. boiee Toro, HeCMOTps Ha TO, YTO
3TO CYHIECTBO OOCMIAET JIIOJIM BEUHOE OJaKEHCTBO B 3arpOOHOM
MHpE, YTO-TO HUKTO OCOOEHHO HE CIIEIIUT BOCIOJB30BAThCS ITHM
0OCTOSITENILCTBOM, a COBCEM JaK€ HA00OPOT OUEHb MHOTHE YUEHBIE
ObIOTCA HaJ| pa3pabOTKON METO/I0B MPOICHUS CBOETO OPEHHOTO CY-
IIECTBOBAHUS HAa TOM CBETE.

[TpITasick MOYEMY-TO KaK MOXHO JOJIbILIE OTTSIHYTh MOMEHT
NOJYy4EeHUs1 BEYHOro OsaxkeHcTBa. Jls 3TOro Jaske HpuUIyManu
KPHOT'€HHBIE KaMePBbI, I/1€ 3aMOPOKEHHBIE TPYIIbI BaXHbIX (C TOUKH
3pEHMs 3TUX MOKOMHUKOB) 0c00, OyAYyT XpaHUThCA J10 TEX MOP, OKA
YeJI0BEYECTBO HE HAMIET croco0a BBUICUUTH UX U OKUBUTH. A BCe
HOTOMY, UTO JJaK€ camble TTyOOKO BEpYIOUINE PeIMro3HbIe (haHa-
TUKH, B TTyOMHE AYIIA COMHEBAIOTCS U MYy4alOTCsl TOM HEU3BECTHO-
CTBIO, KOTOpast 0’KUAET MX TOCIIEe CMEPTH.

Benp genosek co3zman cebe 60ra UMEHHO M3 CTpaxa CMEpTH,
U JJaXke MOJAHNUMASCh 110 JIECTHULIE MIO3HAHMSI, OH BCE MBITAETCS CO-
BEpPILICHCTBOBATH CBOIO MPUIYMKY.

BMecTo BeTx03aBETHOr0 M NPUMHUTUBHOIO OO0XKECTBa, Te-
neph B MO3rax MHOTHX IICEBAOIPAMOTHBIX BEPYIOIIUX (QUTYpUPYET
y)K€ HEKHMH, KaK UM Ka)XeTCsl, BIIOJIHE "Hay4yHBIM" BBICIIUHN pa3yM,
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obuTtaronuii 100 B rTyOMHAX BCEJIEHHOH, THOO B KAKOM-TO APYTOM
W3MEPEHHH, KOTOPBIH, MO-BUIUMOMY, OT CKYKH CO3/aJT YeJIOBEKa B
KaKUX-TO CBOMX HEMOHATHBIX MeNisax. Ho TyT BO3HUKAET JTOTHYHBINA
BOITPOC, a KTO K€ CO3/1aJl camoro oora..?

"XXu3Hp", KaKk yxe ObUIO CKa3aHO, 3TO CIEACTBHE TpoIecca
HBOJIIOIIMK MATEPUU U MPOIIECC ITOT OECKOHEUEH. A KellaHue MPo-
JUTUTH TO, YTO YK€ caMO 1O cebe 0eCKOHEYHO, TIyMo M 0eccMBbIC-
aeHHo. Kaplii yenoBeK MM KHUBOTHOE, KaK MaTepHalbHBINA OHO-
JIOTUYECKHN MEXaHW3M, IMOCTOSTHHO BOCIIPOU3BOJIUTCS TMPUPOIOH
3aHOBO U JIayK€ HE OCO3HAaBasi TOTO, MO CYTH, MPOKUBAET OCCKOHEY-
HO€ KOJIMYECTBO ">KM3HEH" Ha 0ECKOHEYHOM MHOKECTBE OOMTAaeMBbIX
IUIAHET BO BCEIICHHOM.

W HaumHas KaXIyl0 HOBYIO "KH3HB" C HYJS, OH (PU3NYECKH
HE MOKET MOMHUTb, HU MPEIbIAYIINE )KU3HU, HU MECTO, TJI€ OH YKe
KOTJIa-TO KWJI. DTOT HEOOBIYHBIN BBIBOJ, MO CYTH, 0OOCHOBHIBAET
OyInau3M, KaKk MHTYUTHUBHOE W TIOYTH HAYYHOE MHPOBO33PEHHUE C
"perHKapHanuen" MaTepualIbHOIO TENa.

A TO, YTO JIFOJIA, CAMH TOTO HE MIOHUMAsl, Ha3bIBAIOT AYIIIOM,
TaK 3TO MPOCTO HAIlle CO3HAHME, SBIIAIOIICECS] CBOMCTBOM BBICOKO-
OpraHW30BaHHOM MaTepuu, (POPMUPYIOIUMCS B PE3YJIHTATE BOCIIH-
TaHUsI ¥ OOYYEHHS U OECCIIeTHO MCYE3al0IIero MoCie CMEPTH Opra-
HH3Ma.

U xot14 co3Hanue uiam "myma" co cMepThio OECClIeIHO Hcye-
3aeT, 3TO HE MMeeT a0COIFOTHO HUKAKOTO 3HAYEHUS, MMOTOMY YTO
OHO TaK ke chOpMHUPYETCS 3aHOBO B HOBOM Tene. M 1 aToro He
noTpeOyeTcst Hu 6ora, HM IbsIBOJIa, HU BBICIIETO pa3dyma. [[is aToro
BITOJTHE JIOCTATOYHO POJUTENICH U Ie1aroros.

CMepTh Belb TOJBKO C TOYKH 3PEHHS TOKa emié HeBekKe-
CTBEHHOT'O YEJIOBEKA, SIBJISIETCS TpareaueH, s MPUPOIBI KE - ITO
3aKOHOMEPHOE SIBJICHUE, MPOUCXOASAIIEe MOBCEMECTHO U TOCTO-
SIHHO, TaK K€, KaK U pOXKJeHHEe. DTO HEOTheMJIeMasi COCTaBIIAIOIIas
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mpolecca ABOJIONMK Marepud. B Hamem Tene KaxIylo MUHYTY
YMHUPAIOT THICSYU KJIETOK. M KaXkayr0 MUHYTY THICAYU KJIETOK POXK-
JTal0TCS BHOBb.

Jlume pazymHOe oco3HaHue TOro (akTa, 4TO CMEPTh ITO
Hen30eKHOE CIIEICTBHE MPOIIeCcCa IBOTIOIUH, TPUBEIET K TOMY, YTO
OHa npecmanem CMPAWIUMb J1100€il C80ell HEeU38eCMHOCMbIO U
0e3b1cX00HOCMbIO, A CHAHEem 80CHPUHUMAMbCA NPOCHO KAK 00-
CAOHAA Heu30eNHcHOCmb.

JlocagHas, HE CTOJIbBKO MOTOMY 4YTO B HOBOW >KM3HH, HE
TOJIbKO BCE HY)KHO OYJIET IeJIaTh 3aHOBO - CHOBA YYUTHCSI TOBOPHTH,
XOOUTh, YNTATh, 3aBOJUTH JIPY3€, a CKOJIBKO ITOTOMY, UYTO B CIIEY-
IOIIEH KU3HU BEPOSITHOCTH HAIIIETO TMOSBICHUS B OECKOHEYHOU BCe-
JIEHHOU Ha TU1aHeTe 3eMisl, HACTOJIbKO HUYTOXKHA, YTO MPAKTUUECKHU
HeBO3MOkHa. Korma yesioBek, HaKOHEI-TO, TOMMET U OCO3HAET 3TO,
OH COBEPILEHHO IMO-APYyroMy OYJEeT OTHOCUTHCS, KaK K KH3HHU BO-
00111e, TaK U K KKI0HU OTAEIBHON KU3HHA B YACTHOCTH.

DTO yTBEpKACHUE MOXKET, B HACTOSIIEE BpEeMsl, TOKa3aThCs
KOMY-TO ITMHUYHBIM, TaK KaK CKOpOb MO TMOKOWHUKY MU CJIOBA O
HEBOCITOJITHUMOM yTpare, OyayT Ka3aTbCs IIYIBIMU M HUKYEMHBIMH.
[ToToMy 4TO JIFOAM, YMEPIIIHUE WJTH MOTHOIIINE B BOWHAX, B KATaCTPO-
¢dax, B KOHIJIarepsx M ryjarax, B CHIy TOTO YTO MaTepusi BEYHA U
HEYHUYTOXXMUMA, CHOBA M CHOBA >KMBYT U €CIIM HE CPEJIU HAC, TaK HA
Jpyrux oOWTaeMbIX TUIaHETaxX OECKOHEYHON BCEICHHOM.

JKuByT naxke 1 He 0CO3HABasl TOTO, YTO KOT/IA-TO YK€ KHIIU
U OyayT *®uTh enl€ He oauH pa3. Jlroau, ObIBIIME paHbIe APHUCTO-
tensimu, Hetoronamu, ['urnepamu CtanuHbIME, pabaMu U TATPHUITH-
SIMU, BO3MOKHO, CETOJTHS SIBJISIFOTCS] HAIIMMU JE€ThbMH, BHYKAaMH HIJIH
MpaBHYKaMH, @ MOXET JIayke COOaKaMH M KOIIKaMH, XOTSI HUKTO U
HUKOT/Ia 3TOr0 HE y3HAET.

Ho B cuimy BeyHOCTH MaTepuu, 3TO aOCOJIIOTHAS HEM30exk-
HOCTb U YEJIOBEUYECTBY CO BPEMEHEM MPUIETCS IPUBBIKHYTh K 3TOMY
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Y TIEPECMOTPETh CBOE OTHOLIEHUE K 3J10/1€5IM U TUPaHaM MPOIILIOro.
N xorpa mroaM HaKOHEU-TO OCO3HAIOT, YTO OHH, MO CYTH, BOIOIOT
caMu ¢ co0oM, T00bIe KOH(MIUKTHI U BOWHBI CTaHYT O0ECCMBICIICH-
HBIMU.

M Torma oTHoIEHHE K MaMSATH TaKWX TCHUAIbHBIX JIIOJICH
Kak Xpucroc uinu JIeHnH, KOTopsIe B yCIIOBUSIX CJIETKA IOYMHEBILIEH
00e3bsIHBEH CTau YTO-TO MOHSITU U O€3yCIEUTHO MBITAINCH U KHYTOM
Y NPSHUKOM BBIBECTH YEJIOBEYECTBO HA HOPMAIbHBIM MyTh pa3BH-
THs, UI3MEHUTCA. [Ipon30HIET 3TO OCO3HAHWE, K COXKAICHUIO CIIIE
OYCHb HECKOPO, HO HEM30EKHO TTPOU30UIET.

IIpumeuanue. 1 nacmosawyro meoputro, Hado nojiazams, jiem
uepe3 500-1000, xomsa xomenocv 0bl HadeaAmMbCA, YMO paHvuie, Oyoym
usyuames 6 HauanvHou wKoe. Ona OKOHYamenbHo u Haecez0a yruimo-
JHCUM 6cCe pelucuo3nble U mucmuiecKkue y4enu.

H nexomopvle npusnaku ciabozo 06UMNCEHUA K IMOMY, YHce
MOIHCHO 3AMEMUMDb YIice Celiuac no HedvleaaoMy, O Cymu, npeocmepm-
HOMY GCHJIECKY PENUSUO3HO20 MPAKOOECUs U HegeHcecmed, Komopovle
00bIUHO CYUAIOMCsl REPed CKAYKOM npozpecca.

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

Bb1600 u3 6cezo ckazannozo ouenv ONMUMUCIUYEH: Yel0-
6€K, KAK C/OMCHeNWUIl aemomMamuyecKuil MamepuaibHslil 00b-
eKm, chopmuposasuiuiica MUIIUOHAMU JIem IEOIIOUUU U 00.1a-
0arouwuil C6OUCMEOM CO3ZHAHUSA, HCUGEM 8€UHO, NOCHOAHHO 00-
HO061AACb 6 ude mamepuanbhozo mena. H noamomy on Huxkozoa
He cMolicem OKOHYAmeIbHo nodedums Hu OOne3HU, HU CMEPHb,
MAaK KaK OHU AGAAIOMCA 3AKOHOMEPHBIMU COCMABNAIOUWUMU RPO-
uecca 3601104 UU Mamepuu.

Kcratn, uMeHHO yiydmiaromniiecs, mpuoIMKaroImmecs K mo-
YTH CTEPUJIbHBIM, YCJIOBHUS KU3HHU, & BOBCE HE IIIOXasl SKOJIOTHYe-
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cKasi 00CTaHOBKA, YK€ IPUBEIIH K OCJIA0JICHUIO 3aIlUTHBIX MEXaHU3-
MOB ¥ IIMPOKOMY PaCIpOCTPAHEHUIO CPEAU YEI0BEUECTBA AICPIH-
YECKHMX M PaKOBBIX 3a00JI€BaHUM.

IIerTasgce n30aBUTHCA OT OOHUX OOJIE3HEH, YEIOBEUYECTBO
HEen30eX)HO OyJIeT moyyyaTh Apyrue U HaBepHsKa 0oJiee CTpallHbIe.

IToaToMy IpOAIUTE OTAENBHYIO "JKHU3HB" pa3a B OJITOPA Ye-
JIOBEK BO3MOXKHO M CYMEET, HO CTaTh OECCMEPTHBIM OH HE CMOXET
HuKoraa. [IoToMy 4TO OCTaHOBHUTH HBOJIOIMIO MAaTEPUH NPHHLIAITH-
QJIbHO HEBO3MOJKHO.

18. UTo TaKoe co3HAHME U IAMATEL

Hepenxo npuxoauTcsi 4uuTaTh COYMHEHHS (QHUIOCO(OB, U
OUYEHb PEBHUX, U HE OYEHb, O COBHAHMUHU, KaK O HEKOEH HeMaTepHu-
IBHOM CyOCTaHIIMH, CYIIECTBYIOIIEH T/Ie-TO B OpraHU3Me, cama o
ce0e. DTO MPOUCXOAUT OT HEMOHUMAHHUS TOTO, YTO B IPUPOJE HU-
Yero HeMaTepHalbHOTO HE CYIIECTBYET.

Paccmampusamb yeoeeuecKkoe CoO3Hanue Kak 0006y10 uoeasn-
HYI0 (HeMamepuanbHyro) cyocmanyuio, RPUHYURUATIEHO OMIAUYHYIO OM
cyocmanuuu MamepuanbHoll, eCms 0aHb PETUZUOZHOMY MPAKodecuio u
uoeanucmuyecKkoul d)llJIOCOd)llu, Komopbsle A6IAI0MCA KOMNOHEHMOM
U0e0102UHeCKoll peaKyuu, Havasuwiencs 6 KOHye 08aduamoz0 éeKa ¢
Kpaxom Co6emcCK0o20 KOMMYHU3Ma u nopoafcoalomeﬁ momaiibHoOéE no-
mymuenue ymos (A.3unoeves).

Co3nanue — 3TO CBOWCTBO BBICOKOOPTAaHM30BAaHHOW Mare-
pHH, a MIMEHHO KOPBI YEJIOBEUECKOr0 TOJIOBHOT'O Mo3ra. M ero GpyHk-
I[Usl TOCTaTOYHO MPOCTa, OHO 3aHUMaeTcsi 00paboOTKOM U AIeMeH-
TapHBIM CPAaBHEHHEM CHUTHAJIOB C OPTaHOB UYBCTB, OPTaHU3Ys UX B
BUIe 00pa30B HEUPOHHBIMH CTPYKTYpPaMHU. A Tak xe KOMOWHUPOBa-
HUEM, TTpeoOpa30BaHUEM M COXPAHEHUEM ITHX 00pa30B B MaMSITH.
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[Ipouiecchl MBIIUIEHHS — 3TO U €CTh IPOLECCH U3MEHEHHS U
npeoOpa3zoBaHms 3TUX 00pa3oB. Cama MaMsTh HUTJE HE JTOKATU30-
BaHA, [IO3TOMY YTEHHE MBICIEH HEBO3MOXKHO.

A ceilyac paccMOTpHUM, KaK MPOUCXOJUT BOZHUKHOBEHUE U
3aroMHHaHue 00pa30B B MO3Te ¢ TOUYKH 3peHus puznku. GOTOHBI, a
MOMPOCTY OBICTPBIC AJIEKTPOHBI, UcTyleHHble CONHIIEM, OTpaka-
I0TCS, HAPUMED OT SI0JI0KA U C TTOMOIIBIO0 XPYCTAIHKA PUCYIOT Ha
ceTyaTke U300pakeHue 3Toro s0JI0Ka.

DT0 M300pakeHUE MPEICTABIISIET COOOM KapTy rpaueHTOB
3JIEKTPUYECKUX MOTEHLIHAJIOB HA ceTyaTke. B manouke (WM Koj-
00uKe) ceTyaTKu MPOUCXOAUT HAKOTUIEHUE SJIEKTPOHOB B MOJIEKYJIE
POAOIHHA, CO3JAI0IIEE PA3HOCTh JIEKTPUUECKUX ITOTEHIUAIOB, KO-
TOpasi HAYMHAET BHIPABHUBATHCS, TOPOXKAAsl IBUKEHUE dIEKTpUYe-
CKHX 3apsJI0B [0 HEPBHOMY BOJIOKHY B HEMPOH Mo3ra.

OTH 3apsiibl HAKAIUTMBASICh B HEMpPOHE CO37al0T B HEM pas-
HOCTh MOTEHIIMAJIOB, YTO MPUBOJIUT K BBITATUBAHUIO JEHIAPUTOB U
00pa30BaHUIO IPEBOBUIHOM CTPYKTYpPHI, TIOAOOHOI KapTe 31eKTpH-
YECKHUX MMOTEHI[MAJIOB HAa CETYATKeE.

OTa CTpyKTypa, 4epe3 HEKOTOPOEe BpeMs B pe3yjbTaTe Io-
BTOpPEHUS, IOCTETIEHHO MPOpacTaeT U 00pa3yeT MOCTOSHHBIE CBA3H
C ApYTMMHU HEHPOHAMH, KOTOPBIC U MPECTABISAIOT cO00M 00pa3 s10-
noka. K 3Toil cTpykType BHOCIENCTBUM MPUCOCIUHSIIOTCS KOH-
CTPYKIIMU, 0Opa30BaHHBIC €€ U CUTHAJIAMU C OpPTraHOB OOOHSHUS U
BKyca. EcTecTBEHHO, YTO 3TH MPOPOCHINE CTPYKTYPhI Pa3IUUHBIX
00pa30oB OYECHb YCTOWYMBBI K PA3IMYHBIM BO3JEHCTBUSM, OHU HE
pa3pylIaloTCs JaXKe MPU MMOTEPE COZHAHUS.

IMpumeuanue! Ceoiicmey mo3zza K npeoopa3zosanuio u co30anHu0
HOBbIX 00PA306 HA OCHOGE 00PA306, COXPAHEHHBIX 6 NAMAMU, Mbl 0051~
3aHbl C8OCI CNOCOOHOCMBIO K meopuecmey u ([mnma:mu. Tsopqecmso u
danmazua — amo nexas popma maxoii 6ezoouonou axcu. Ho nwooasn
J109HCb, 8 OMAUYUUU OM RPABObl, OZPAHUYEHHOU KAKUMU-MO PAMKAMU U
daxkmamu, ecezoa oezepanuuna. U umenno 3moi 6e32paHuyHoll 1xicu
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Mbl 00A3AHbI MAKUMU OPEO08bIMU COUUNHEHUAMU, KAK K6AHMOBAA Me-
XAHUKA, Meopus OMHOCUMENbHOCHU U KOCMOJI02UA, NPOMUopeya-
WUMU eOUHCHEEHHOMY 3AKOHY RPUPOObL — 8IOPOMY HAYATY MEPMOOU-
HaAMUKuU.

Mo3r cOCTOMT M3 OTPOMHOrO 4YMCIa HEPBHBIX KIETOK —
HEHPOHOB, 00BEANHEHHBIX B IPOIIECCE HAKOIUIEHUS! MH(OpMAaIiK B
CIIOKHEHIIYI0 HEUPOHHYIO CETh M CITIOCOOHBIX MCIOJIb30BATh JJIEK-
Tpuueckue curHaibl. Kaxaplii HEMpoH MMEET MHOXKECTBO OTPOCT-
KOB — JIEHIPUTOB, KOTOPBIMU OH COEIMHSETCA C APYTUMHU HEUpPO-
Hamu. OT CIIO)KHOCTH ¥ KOJIMYECTBA ITUX COCAVHECHUN 3aBUCUT Pa-
3YMHOCTb WJIM UHTEJUIEKT UHIUBUAA.

Camu 00pa3bl peaqbHOCTH (DOPMUPYIOTCS MPOPACTAHHEM
JEHAPUTOB U COXPAHSIIOTCS B MO3re, B OTIIMYUU OT KOMIIBIOTEPHOU
aMATH, JO CaMOM CMEPTH OpraHusMa. X HEBO3MOKHO YHUYTO-
YKUTb U IIPY BPEMEHHO NTOTEpE CO3HAHMsI, OHU HE UCUE3al0T.

[loaToMy mnepeyuuTh 4elloBEKa IMOYTH HEBO3MOXKHO, YEM
COOCTBEHHO M OOBSICHSCTCS )KUBYUECTh CTapbiX ujeil. HoBele nnen
NOOEXJA0T TOJIBKO KOTJAa BEIMUPAIOT HOCUTENH cTapblX. S He na-
pom 1utaty Makca Ilnanka o uaesix BIHEC B Hauano paboThI.

O6pa3Ho, MaMATh MOXHO CPaBHHUTH C OOJBIION 00BEMHOM
MO3au4yHON KapTUHOW Mupa. M1 yeM MeHbIle 3JI€MEHTBI 3TOM MO3a-
MKH, TEM BBIILIE JeTanu3anus kapTtunel. [Ipouecc odyuenus — 310
IIPOLIECC CO3AAHUS CBSI3EH MEXK 1y HEHPOHAMHU, ITPOLIECC MOBBILLIECHUS
JEeTau3aluyd 3TON KapTUHBI Mupa. [ ubens wim paspylieHue, oi-
HOTO WMJIM JaXKe JECATKOB U COTEH 3JIEMEHTOB, 00Pa3yIOIIMX Kap-
TUHY, HE IPUBOAMT K (aTalbHbIM IOCIEICTBUAM, TaK KaK CBSI3U 3TH
MHOT'OKpPaTHO AYOJIMPOBAaHbI ¥ IOYTH JFOOO0H 3JIEMEHT JIETKO BOCCTa-
HaBJIMBACTCS 10 COCEIHHUM.

YenoBek poKIaeTcsi C MO3rOM, B KOTOPOM MHJUTMOHAMHU JIET
HBOJIOIUH yXKe CHOPMHPOBAHBI HEKOTOpPbIE 0a30BbIE CTPYKTYPHI
CBSA3€H HEHUPOHOB, ONPEACIAIOINE MOJEIN CTAHAAPTHOTO NOBEC-
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HUS UM CTAPTOBBIE MHCTUHKTBI, HEOOXOJUMBIE JIJIsl BEDKUBAHUSI T10-
CJie pOXKIeHHUs. A ero Kopa MpeAcCTaBIsIeT COO0H CTPYKTYPY, CXOI-
HYIO C KDOHOH JIepeBa, 1€ BETKAMH U JINCThSIMU M 3alIOMUHAIOTCS
o0pa3bl peaqbHOCTH, B PE3yJbTaTe MPOLECCa 00YYeHUA U 60CHU-
manus.

U npouecc 3TOT 04eHb MEJIEHHBIA U DHEPro3aTpaTHbIM, 1O-
TOMY YTO 3HaHWUS JIOJKHBI, B OYKBaJIbHOM CMBICTIE CIIOBA, RPOpACHIU
6 euode 0enopumog. [103ToMy cuUuTaTh COJEP>KMUMOE TAaMSTH WU Tie-
pe3anucaTh €€, Kak 3TO JIeJAeTCs B KOMIIBIOTEPE HE MOTYyUUTCH.

3anoMHHaTh 10 IPYromMy, MPUPOJa, K COXKAICHHUIO, HE YMEET
1 00elIaHus 3aMEHUTh MO3T 3JIEKTPOHHBIM YHUIIOM, KaK IIPe/1araior,
Hanpumep, opranusaropsl npoekrta "Poccus-2045", aBnstoTcs, mo
CyTH, OOBIKHOBEHHBIM IICEBIOHAYYHBIM IIapiaTaHCTBOM. Teopuu
NaMATH, OCHOBaHHbIE HA MPEAIOJIOKEHUH, YTO MO3T 3allOMHHAET
o0pa3bl KaKUMU-TO XUMHUYECKHUMH BEIIECTBAMHU, HECOCTOSTEIBHBI
10 TOM MPOCTOU MPUUUHE, UTO BBIIIUB PIOMKY BOJKH, YETTOBEK HAUH-
cTO 3a0bIBasl ObI Bce uTO 3anoMHMI. OJTHAKO COAEPKUMOE MaMSITH
HE UCYE3aeT, JAXKE €CIIU YEJIOBEK HAJI0IT0 TEPSIET CO3HAHUE.

Mo3r — 3TO He MPOCTO KYCOK CEPOro BEIIECTBA B YEPEMHOU
KOpOOKe, MO3T — 3TO e[iHasi HEpPBHAsI CUCTEMa, B KOTOPYIO BXOJUT
OTPOMHOE KOJMYECTBO JATYMKOB, CBA3BIBAIOLIUX €r0 C OKPYXKaro-
MM MHPOM M HUCIOJIb3YIOIIMX B MPOLECCE >KU3HEACATEIHbHOCTH
ANEKTPUYECKUE CUTHAJIBI DTO U OpraHbl 3peHUsi, OpraHbl Ccllyxa,
00OHSHUS, OCSI3aHUS.

DNEKTPUYECKHE CUTHAIBI C JATYNKOB (OPMHUPYIOT BPEMEH-
HBIE CBA3H, B BHUJIE Pa3HOCTU MOTEHIMAIOB, 0OpPa30BaHHON HAKOII-
JICHHBIMU B HEHWPOHE 3apsiaMH, KOTOpPas COXPAHSAETCS B TCUCHUH
KOPOTKOT'O BPEMEHU U BO BPEMS CHA IPOPACTAET B BUJIE JEHIPUTOB
MeXy HelpoHaMH, 00pa3ysl OCTOSTHHBIE CBSA3H, COXPAHSIOLINECS

132



Beonroyust MATEPHH

BCIO XKM3Hb. be3 3TUX CUTHajIOB C JaTYUKOB HE MOXKET ObITh HUKA-
KOT'O CO3HaHMS Y HUKAKOM MaMATH, TOTOMY YTO HU 3allOMHHATh, HE
00pabaThIBaTh HUYETO KPOME HUX, MO3TY OOJIBIIIE HEUETO.

U Tak Kak BpeMEHHBIE CBSI3H, B BUJIE PA3HOCTHU JIEKTPUUECKUX
MOTEHIINAJIOB, IOBOJIBLHO OBICTPO UCYE3AI0T, "TIepro oaypacmnaaa”
NaMATH MPUMEPHO OJHHU CYTKH, MO3TY HY>KEH MEPEPHIB ISl CHA, BO
BpeMsi KOTOPOTO JIEHIPUThl UHTEHCUBHO PACTYT.

OTHU CBSI3U MEXKIY HEMPOHAMH MHOTOKPATHO TyOJIUPYIOTCS B
Ipolecce HEOTHOKPATHOTO MOBTOPEHUS U OTOMY THOeb Helpo-
HOB OT CTapOCTH WJIM HEXBATKU KHUCJIOPOJIa HE MPUBOAUT K (aTalib-
HBIM TOCJEICTBUSAM U1 maMsATH. Pa3pylieHHble CBSI3U MOTUOIINX
HEHpPOHOB OepyT Ha cedst COCeTHHME.

W 511 cBA3U MeX Ay HEHPOHAMU Y Pa3HBIX JIFOACH COBEPIICHHO
pa3lInyHbIe, TOATOMY K OJIMHAKOBBIM BBIBOJAM pa3HbIC JIOJIU MPU-
XOJST B pe3y/IbTaTe COBEPIIEHHO PA3JIMUHBIX JJOTUYECKUX TTOCTPOE-
Hul. B mpupose HeT 1 He MOXKeT OBITh IBYX MO3TOB C OJIMHAKOBBIMU
CBSI3SIMH MEX]y HEMpOHAMH, KaK HE MOXET OBbITh JIBYX JI€PECBBEB,
MMEIOIIHNX a0COTIOTHO OJIMHAKOBYIO KOH(UTYpAIMIO BETBEH, a T0-
STOMY 3aIucaTh BCE 3TU CBSI3U Ha APYrol HOCUTEINb WM [IEPEHECTH
WX Ha KaKOW-TO APYroil MO3T, HEBO3MOXHO.

[ToromMy 4TO 117151 3TOTO B APYrOM MO3re HYKHO OyJeT COTHHU
MUJUTHAPJIOB JIEHJIPUTOB IMPOPACTUTH 3aHOBO, COIJIACHO 3TOM 3a-
nucu. Mo3r — 3T0 He KOMITBIOTEP, B KOTOPOM JIOKAJIM30BaHO BCE —
OomnepaTuBHasl U JOJTOBPEMEHHAsl MamsiTh, MPOLIECCOP, ATO Opra,
paboTaronuii Ha COBEPLUICHHO MHOM (PU3MYECKOM MPUHIIHIIE.

Tonpko mroau, cuurtammue ceds y4EHBIMHU, 0 CUX TOP
3TOrO HE MOHSUIM U MO-BUAUMOMY €IlI€ J0JIro He MonMyT. FiIMeHHo
M03TOMY BCSl COBpEMEHHAs HayKa HaAXOJUTCS B IJITAYEBHOM COCTOSI-
HUU, TaK KaK y4€HbIe MPAKTHUECKU YXKe Pa3ydHINCh MOJIb30BaThCS
pazymMoM, a TPEaINOYUTAIOT Ooyiee NETKUI MyTh — HCIOIh30BAHHE
UHCTUHKTOB, KOTOPBIN HE TpeOyeT OOIbIINX 3aTpaT SHEPTUH.

133



Anexcandp BECEAOB

VIMeHHO MO3TOMY OHM HE JlyMas, HaCKOJbKO 3TO COOTBET-
CTBYeT (PU3NYECKOH PeanbHOCTH, TYIO MOBTOPSIOT T€ HEOBIIHUIIBI O
KBAaHTaX M YEPHBIX AbIPAaX KOTOPHIE UM KOI'Ja-TO BOWJIN B I'OJIOBBI,
HOJKPEIISs BCIO 3Ty YyIlIb MaTEMaTHUYECKUMU (POpMyJIaMHu.

Huxkro He maér cebe Tpyna pa3oOparhbcsi, B KaKOW CTETIEHU
3T (POPMYIIBI COOTBETCTBYIOT (PM3NYECKOM peanbHOCTH. U Kak 310
HU CTPaHHO, HO CIIOCOOHOCTH K MBIIIJICHUIO O0YCIIOBJIEHA OIINO-
KaMU B paboTe Halllero roIoBHOIO MO3ra.

Kowmmbrorep, Hanmpumep, paboTaromuii Ha JBY3HA4YHOH JIO-
T'MKE, HUKOIJla He omMbaeTcs, Tak Kak COCTOSHHS €ro 3JIEMEHTOB
HaMsITH — TPUITEPOB OJHO3HAYHO omnpeeneHbl. OHU UMEIOT TOJIBKO
JIBa COCTOSTHMSI: BKJIFOUEHO — BBIKJIFOYEHO, UMEHHO [103TOMY KOMIIb-
I0TEp HecrocoOeH PeUInTh MPOCTEHbKYIO 3a/1auky bypunana, ¢ xo-
TOPOM JIETKO CIPABISETCS AaKe KOMHATHAsA MyXa.

Jleno B TOM, 4TO HEMPOHBI HAILIETO MO3Ta paboTalT Ha CO-
BEpLICHHO APYIrOM IIPUHLMIIE, 4eM KoMmIbloTep. HelipoHsl umeror
TBICSYM JIEHAPUTOB, KOTOPBIMH OHH CBSI3aHBI C JAPYTUMH HEUpO-
HaMHM, 1103TOMY OHHM MOTYT MMETb OIPOMHOE KOJIMYECTBO COCTOSI-
Huil. To ecTh, MO CyTH, MO3T — 3TO aHAJIOrOBasi cUCTEMa. A aHajo-
TOBBIE YCTPOMCTBA BCET/a pabOTAalOT ¢ OMMUOKAMH W TOTPEIIHO-
CTSIMH, 3aBUCSIIUMH, MHOTUX (pakTOpoB, Hampumep, oT "mperda
Hy1s1". Ho uMeHHO ommOkaM MbI U 00s13aHbBI CBOEH CITIOCOOHOCTBIO
K 00YYECHHIO I TBOPUECTRY.

KonnuectBo HEHpOHOB B MO3Te, UCKIIIOYas €CTECTBECHHYIO
yOBIIb, BCIO )KU3Hb OCTAETCA MOYTH HEM3MEHHBIM, TaK KaK OHM He
UMEIOT MEXaHHU3Ma JIeIeHNUs, IOTOMY 4TO OHO IIOCTOSIHHO HAPYIIAJIO
On1 paboTy mo3ra. Ho apyroro croco6a o0y4deHus y )KUBBIX Opra-
HU3MOB HET H, B 0003pUMOM OyayIIEM, €1Ba JIU ITOSIBUTCS.

C BO3pacToM JeHIPUTHI TOCTENIEHHO TEPSIOT CIOCOOHOCTh K
"IpopacTaHnIo" ¥ MO3T CTAHOBUTCSI HEBOCIIPUMMYMB K HOBBIM 3Ha-

'

HUsAM. 3aTo "mpopocuine” B MOJIOAOCTH 3HAHUS JIEP/KATCs B HEM
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OYEHb KPEMKO, XOTS TOXE IMOCTEINEHHO MCYE3al0T C OTMHUPaHUEM
HEUPOHOB.

[ToaTOMYy UenoBe4YECTBY, YTO OBl HE OCTAHOBUTHLCS B Pa3BH-
TUU WHTEJJICKTA, CTOUT IM03a00TUTHCA O TOM, YTO Obl BEPHYTH B
IIKOJIbI IUTAKAThI CO CIIOBAMU: "'YUUTBHCS, YUUTHCS U YUUTHCA...", KaK
3aBeliayl O1H, BECbMa HETIYIIbI YeoBeK.

K coxanenuio B mocnennee Bpems npeodiagaet Ipyras TeH-
JICHIIMSI, @ UMEHHO "MOJIUTHCS, MOJIUTHCS U MOJIUThCS" BEyIlas ye-
JIOBEYECTBO Ha3a/l, K JAErpajlaliii U CPEIHEBEKOBBIO.

B cBs3M ¢ BBIIIEN310KEHHEBIM, HECKOJIBLKO CJIOB O TAKOM '"3a-
rajouyHoM" SIBJICHUH, KaK "dexcaesro". OOBIYHO MaJOTPaMOTHBIC pe-
JUTHO3HBIC IO OOOCHOBBIBAIOT MM CyIecTBOBaHWE aymu. O-
HAKO C TOYKH 3PEHUS TEOPUU IBOJIOIUH, ITO SIBICHUE OOBSICHIETCS
BECbMa MPOCTO.

Kaxk u3BecTHO, CyIIECTBYIOIIME B HACTOSAIIEE BPEMSI KUBbIE
OpTaHU3MBbI JJI JAHHBIX PUPOIHBIX YCIOBUU SBISIOTCS ONTUMATIb-
HBIMHA. TO ecTh OMOJIOTMYECKH OHHM HMMEIOT BIIOJHE 3aKOHYCHHBIM
BUJl U €CIIA MPOUCXOJAT KAaKHE-TO OMOJIOTHYECKHE U3MEHEHUS, TO
OHM OYCHBb HE3HAUMTECIIHHEL.

[To MHEHHMIO HEKOTOPBIX OHOJIOTOB, B HACTOSIIEE BpEMS
HaYMHAET Mpeo0saaarTh, TaK Ha3bIBaeMasi, KyJIbTYpHasi JBOJIOIUS
WM KyJIbTypHOE HacienoBanue. Ha camom nene 3ta KyiabTypHas
HBOJIONMS UAET MapajUIeIbHO C (DPU3MOIIOTUYECKOM, XOTS OHA TO-
pa3no MEIEHHEE.

[Ipu3Haku 3TOro MOXKHO 3aMETHTh Jake MO0 TOMY, YTO TO-
poackue Opoasure COOaKH HAYIMIIHCh TIEPEXOUTh YIIHIIBI Ha 3€I1é-
HBII curHan cBeToopa, Naxke €cClid Ha TEePexoje HEeT JIIOACH.
NMeHHO ¢ TOYKH 3peHUS TEOPUU SBOIOLMHN OYEHB JIETKO U JIOTUYHO
00BsICHSETCS U SIBJICHUE "IeKaBI0".

Kakue-to o4yeHb sipkuie COOBITHSI WU KapTUHBI OKPYXKaro-
e 0OCTaHOBKHM, B KOTOPOH YENOBEK JKUBET MPOJOJDKUTEIBHOE
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BpeMsl, 3aKpEIUIAIOTCS B HEMPOHHBIX CTPYKTypax Mo3ra MU MOTYT
HACJICICTBEHHBIMM MEXaHM3MaMU YaCTUYHO INE€peaBaThCs MOTOM-
CTBY. ECTECTBEHHO B MOC/IEIYIOLINX MOKOJIEHUAX TOTOMOK, OKa3bl-
BasICh B OYEHb MOX0XKHX YCIOBUSAX U CPaBHMBAs YBUIECHHOE C Xpa-
HSIIMMUCS B MOJICO3HAHUU (PparMEHTaMH KaKUX-TO 00pa3oB, BIPYT
OCO3HAET, YTO OH KOTJa-TO YX€E 3TO BUJEI.

He ymest 00bsicHUTD Takoe "yyaecHOe" SBJICHUE, YeNIOBEK
NPUXOJUT K BBIBOAY O CYIIECTBOBAHHUU YEro-TO OECCMEPTHOTO H
BEYHOTI'0, @ UMEHHO - AyIIU. Peurum ecTecTBEHHO, NOAAEPKHUBAIOT
9TH 3a0Ty’KICHHSI B CBOUX KOPBICTHBIX HHTEPECAX.

B cBsI3U ¢ 3TUM JIOTMYHO MPEAIOI0KHUTh, YTO YEM IO3/IHEE
YeJIOBEK 3aBOAMT IMOTOMCTBO, TEM 0O0JIbllIe BEPOATHOCTh Iepeiadn
€My 3TO HacleICTBEeHHOW NH(pOPMALIHH.

[Mo3nHuMu OpakaMu, BO3MOXHO M OOBACHSETCS PHIBOK B
TEXHUYECKOM Pa3BUTHH €BPONENUCKON HUBMWIN3ALUN B OTIMYUU OT
OMMKHEBOCTOUHOM MM apUKAHCKOM, I71€ BCerja MPakTHKOBAIHNCh
O4YCHb paHHUE Opaky, B 14 JIeT u gaxxe paHblle.

19. DBoJouus pasyma

B mporecce 3BoMIONMM, KaK HEMPEPHIBHOTO YCIIOKHEHUS
CTPYKTYpbl MaTepuu B TEUCHHUH IJIUTEIHHOTO BPEMEHU, BOZHHUKIIO
OTPOMHOE KOJIMYECTBO Pa3HOOOPA3HBIX OMOJOTHYECKUX OPTaHU3-
MOB, TOTYMHSIOIINXCS MHCTUHKTY JJoOMUHUpOoBaHus. CyTh 3TOro Ooc-
HOBHOT'O MHCTHHKTA 3aKIIF0YACTCS B TOM, UTO B CIICJICTBUU JEHCTBUS
BTOPOTO Hayalia TePMOJIUHAMUKH, JII00ast 0COOb CTPEMUTCS 3aHATh
HauboJIee BRITOAHOE TIOJIOKEHUE, Cpean ce0e MOJO0HBIX.

W B cuny neiicTBUs 3TOTO MHCTUHKTA, JII00ast TpyIa Hiu Co-
00IIECTBO KUBBIX OPTaHU3MOB, aBTOMaTHUECKH O0BETUHSIETCS B CO-
00111eCTBO ¢ MUpaMUATBLHON HepapXudecKoi cTpykTypoid. Ha Bep-
IIMHE 3TON MUPAMUIbI BCET/Ia HAXOAUTCS camasi KpyIHas U CUJIbHast
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0c00b — BOXKaK, BCE€ OCTaJIbHbIE 3aHUMAIOT MECTa B MEPAPXHUH CO-
[JIaCHO CBOEMY CTaTycCy, ONpeAeasieMOMY B OCHOBHOM, pa3MepaMH.

Tak kak pa3mepsl Mo3ra y oco0el OJTHOTO BHJIA, IPUMEPHO
OJIMHAKOBBI, CUJIa U Pa3yMHOCTb UX OMpPEIENSIETCS COOTHOILIEHUEM
pa3MepoB, a CIeI0BATENbHO U CIOKHOCTHIO HEUPOHHBIX CTPYKTYP
MO3ra, OTBEYAIOIIMX 32 MOTOpPHBIE M aCCOLUMATHBHBIC (DYHKIIHH.
Ecnu cTpyKTypBl, OTBEUaloye 3a MOTOpHbIE (PYHKINMU KpYyIHEEe U
OoJiee pa3BUTHI, YEM CTPYKTYpPBI, OTBEUYAIOIINE 32 ACCOLUATUBHEIE,
0CO0b COOTBETCTBEHHO KpyIHEee U 00amaet Oonblnei Gu3ndecKou
CUJIOH.

Ecnm sxe mpeo6iaatoT acCoMaTuBHBIE CTPYKTYPBI, 0COOb
yMHee, HO gu3ndecku ciadee. [103ToMy Herpsl, y KOTOPHIX B CHILY
ocobeHHOCTeH cpeibl 00uTaHus OO0JIbIIE PA3BUTHI CTPYKTYPHI, OTBE-
YaroIue 32 MOTOPHbIE (PYHKIINHU, B COPEBHOBAHUAX 10 CHJIOBBIM BU-
JlaM CHopTa - Oery WM npbDKKaM, Beersia OyayT moOexaaTh OemnbIx.

[Toromy uTO y OGenbIX MpeBaTUPYIOT CTPYKTYPBI MO3ra, OT-
BEYAIOLIHE 32 aCCOIIMATUBHBIE PYHKINHU, CHOPMUPOBABILUECS B pe-
3yJbTaTe MPOoXKUBaHUS B 00Jiee CYpOBBIX KIMMATUYECKUX YCIOBUAX
1 TpeOyromux 00jee BHICOKUX MBICTUTEIBHBIX CITIOCOOHOCTEH IS
BbDKMBaHMs. Y HUKakue TPEHUPOBKH 3TOTO HE U3MEHAT. Tak uTo ¢
JIpyroi cToponsl, "BoliHy u Mup" Herp HUKorjga He Hanumer. Of-
HaKo BepHEMcA K HamuM O6apaHaM. B mo6o0i cTae mocTosHHO mpo-
UCXOJAT MEJKNE KOH(MIMKTH U CTBIYKH, B KOTOPBIX KaXJIbIi 4JICH
CTau MOJATBEPKIACT CBOE MOJIOKEHHE B UEPAPXHH.

OTO MO3BOJIAET MOJIOJBIM U CUJIBHBIM 0COOSM B Tpoliecce
B3pOCJIEHUS MPOABUTATHCS BBEPX 110 HEPAPXUUECKON JIECTHUIIE, YTO
ABTOMATUYECKHU MPUBOJUT K IMTOCTOSSHHOW pOTallMM "MpaBsIen Bep-
XYIIKA'".

[Tpu BcTpeue ¢ Bparom, camble CHIIbHBIE OCOOU BO TJIaBe C
BOKAKOM HE pa3yMbIBas BCTymnaioT B 6oii. Ho coBcem He 1u1st TOTO,
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YTOOBI 3aLIUTUTH CTAl0, & MPOCTO B CUJTY JAEUCTBUS MHCTHHKTA J0-
MUHUPOBaHUs, YTOOBI TOKA3aTh BCEM OKPYXAIOUIUM U CTae, B TOM
YHUCe, KTO €CTh KTO U MOATBEPAUTH CBOE MOJIOKEHUE B UEPAPXHH.

U oM MOTyT NOrMOHYTH, HO HE OTCTYIIAT [TOKa CTask HE CTIpS-
yercss B Oe30macHOM MecTe. TONbKO Korja crasi oKakeTcs B 0e3-
OIIACHOCTH U 3PUTEJIEHN HE OCTAHETCS, BOYKAK MOKET POCTO YAPATh.

Tak Kak B NPHUPOJE CAMKHU BBHIMOJHSIOT Oo0Jiee CIOXKHBIE
(GyHKLIMHU, YeM caMIlbl, TO IPHOPUTET B BHIOOPE MapTHEPA LIS paz-
MHOKEHHUSI BCerja MpHUHAISKUT camkaM. OHHM BBIOUpPAIOT cebe
CaMIIOB M0 Pa3jJWYHbIM OTJIUYUTENIBHBIM IPU3HAKAM, KOTOPBIMH
MpUpoJAa BBIJETAET caMila U3 OCHOBHOM Macchl. IMEHHO 1o 3TOM
MPUYHMHE B IPUPOJE CAMIIBI UMEIOT Pa3jIudHbIe YKPALICHHUs, BPOJE
IBIIIHOTO AaBJIMHBETO XBOCTA, JJIMHHOTO HOCA, KPAaCHOIO 3a/a, pas-
JUYHBIX TPeOHEN U Ipoyee.

W numeHHO 10 3TON MPUYMHE KPYITHBIE CaMIbl UMEIOT OOJIb-
110€ KOJIMYECTBO CAMOK, a BOBCE HE IMIOTOMY, YTO OHU MX NPUHYX-
JIAl0T K 3TOMY crutoil. CaMKH Tak k€ MOTYT BBIOMpaTh MapTHEPOB HE
TOJIBKO IO BEJIMYMHE, HO U MO KAaKUM-TO JPYTUM OTJIMYUTEIbHBIM
MPU3HAKaM, HallpUMeEp, 10 Pa3yMHOCTH, YMEHHUIO YXOJUTh OT Omac-
HOCTH WJIM YMEHUIO MaCKUPOBATHCA.

[ToaTOMY B TUKOM TIPUPOIE MPAKTUISCKH BCE OCOOM UMEIOT
IIAaHCHl OCTaBUTh ITOTOMCTBO, KPOME pa3BE€ YK CaMbIX XWIbIX U
OOJIbHBIX, a 3HAYUT YTBEP)KIACHUE, YTO "BBDKMBACT CUIILHEUIIHIA", B
npupoe He paboTaeT u sABisgercs 3a0myxxaenuemM. [lpupona ncnoms-
3yeT COBEPIUCHHO APYroM, BeCbMa JIEMOKPAaTUYECKUN MPUHLMII, a
MMEHHO, "morubaer ciabedmuii”, B IPOTUBHOM CiIy4yae Ha 3eMiie
OCTaJICh ObI TOJIBKO CJIOHBI U KHUTHI.

bonee Toro, mpupoma 6e3 coxxajeHus KepTBYeT Hambosee
CHUJIBHBIMH, HO "TYNBIMH" 0COOSIMH, KOTOpBIE peau3ys MPUHIIHIT
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JTOMUHHUPOBaHMsI, THOHYT B JjpaKax, JaBas BO3MOXHOCTb OoJiee ciia-
ObIM, HO OoJiee YMHBIM, OCTaBUTBH TOCIIE ce0si Oojiee pazymHOE
MOTOMCTBO.

YenoBeueckoe OOIIECTBO HE SIBISETCS KAaKUM-TO HUCKIIIOUe-
HHUEM, B HEM I[GﬁCTByGT TOT K€ MPHUHIUII JOMHUHUPOBAHUS, TUIICP-
TpoupoBaHHBIN MOKA emI¢ TOBOJHLHO HECOBEPIICHHBIM U TIPUMHU-
TUBHBIM pazymMoM. Camble NPUMHUTHUBHBIE OCOOU, PYKOBOJCTBYIO-
muecsad B JKU3HU YUCTO KUBOTHBIMH NPUHIOUIIAMU, O6BI‘-IHO OOCTHU-
raloT BBICOKOTO MOJIOXKEHHUS B OOIIECTBE, TaK KaKk UM HUYETO He
CTOUT MEPECTYNUTD Yepe3 JIF000ro, CTOSIIEro Ha UX MYyTH.

OHHU MPEKpacHO YMEIOT MOJABIATH €€ TOBOJBHO CIAOBIMA
roJI0C COBECTH U HE 00paliath 0co00ro BHUMAaHMSI Ha KaKUE-TO MO-
pajbHBIE U HPABCTBEHHBIE IPUHIUIEL. [I03TOMY caMoe BBICOKOE I10-
JIO’)KEHUE B OOIIIECTBE, TIOKA KaK MPaBUIIO, 3aHUMAIOT CaMbIe TIPUMHU-
TUBHBIC U 6eCHpI/IHL[I/IHHBI€.

20. MTHCTHHKTHI H MbIIILJICHHE

Hpex(z[e 4YCM Ha4daTb pa3roBOp O MBIIUJICHUHU WU CO3HAHHU,
HYXXHO 3aMCTHUTDb, YTO B IIPUPOAC HCT MCCTAa KAKUM-TO MUCTHUYCCKUM
U CBEPXbECTECTBEHHBIM SIBIICHUSM, B HEIl BCE MTPOUCXOIUT B COTJIA-
CHH C IPOCTHIMU (pr3muecKkuMu 3akoHaMH. [Ipupona nmpocra u naxe
B HEKOTOPOH CTETIEHU MPUMHUTHBHA, U YTO OBl TIOHATH 3TO, HAYHEM
C caMBbIX MPOCTHIX Bemield. Mbl He OyaeM yriyousaThcs B 1eOpu op-
TraHWYEeCKON XMMUU U OMOJIOTHH, a MONPOOyeM MOHATh NPUPOAY Ha
IIPOCTEHBKUX IIPUMEPAX.

JlonmycTuM, 4TO MBI UMEEM B PACIOPSKEHUH JECSATOK IPO-
CTBIX OpPraHU3MOB, HallpuUMep, depBel. Kaxkplii yepBb UMeEET IpHU-
MUTHBHBIN TJ1a3, B BUJE HEPBHOTO OKOHYAHUS, IYyBCTBUTEIBHOTO K
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CBETY, PaCIOJIO’KEHHOTO B IMKE Ha ITepeIHEM KOHIE TyaoBuIna. Hu-
KaKoro M300pa)KeHHUs OH, KOHEUHO, CO3/1aTh HE MOXKET, HO pa3iu-
YUTb I€ CBETIIO, a T€ TEMHO €MY BIIOJIHE IIOJI CHILY.

VY Hero ecTb Tak K€ NMPUMHUTUBHBIA MO3T, COCTOAIIMN W3
napsl JECATKOB HEMPOHOB, YIIPABIAIOIINN IIAPOM MBIIIL, HA OCHOBE
curHaos riasa. [IpeacrtaBum Uit MPOCTOTHI, UTO COBEPLIEHHO CIIY-
YallHO, B PE3yJIbTATe MYTALMM, Y IIATH YE€pPBEU HEPBHBIC BOJIOKHA,
HNOAXOJAT K MBIIIIAM HaMpsIMyIo, MapaJyIeNbHO, a Y APYTUX IATH,
BOJIOKHA IIepeKpeleHbl. To ecTh ATk uepBel, Kak U Bce )KUBOE, 0Y-
JIET TYIIO IBUTaThCs HAa CBET, a APYTHE MIATh, TYIO MOMOI3YT B TEM-
HOTY.

B pesynbprate pa3znmuyHOro MOBEACHHUS, YEPBHU, BBINOI3LINE
Ha CBET, OyAyT OBICTPEHBKO ChE/ICHBI, @ T€ UTO MOMOI3JIN B TEMHOTY,
ocranytcs xuBbl. Hy, eciiu 1 He Bce TO, BO BCSIKOM ciiydae, 00JIb-
MKUHCTBO. OCTaBIINECS B AKUBBIX IPUHECYT TIOTOMCTBO, B KOTOPOM,
€CTEeCTBEHHO OyAyT mpeobiagarh 0coOU ¢ MepeKpelicHHBIMA HEPB-
HBIMH BOJIOKHAMH.

B kaxxaom nocrnenyroomeM NOTOMCTBE 3TOT NMPU3HAK Oyaer
3aKpEIUIAThHCS U, B KOHIIE KOHIIOB, BCE YEpBU Beernaa OyayT yrnonsarb
B TEMHOTY. BOT NpuMepHO Tak BOSHUKACT NHCTUHKT.

WHCTUHKT — 3TO CTaHJapTHasi MOJENb MOBEIEHHs, 0Tpabo-
TaHHAs ¥ OTTOYCHHAs POLIECCOM HBOJIOIUH. JIF000Bb K OMKHEMY,
HaIpUMeEp, 3TO TOXKE UHCTUHKT - UHCTUHKT BOCIIUTaHUS IOTOMCTBA.
Ecnu pomnutenn B mpuponae OpocaroT MOTOMCTBO Ha IPOU3BOJ
CyIb0bI B MJIaICHYECKOM BO3pacTe 0e3 3aIUThl, TO OHO HE JOKHUBET
JI0 B3pOCJIOr0 BO3pacTa M HE OCTaBUT CBOEro MOTOMCTBA. To ecTh
PO Ha 3TOM MOXKET 3aKOHUYHUTHCS.

Tax BOT B pe3yapTaTe 3BOIIOLUN CMOTIIN BBDKUTH TOJIBKO TE
BUJIbI ’)KUBOTHBIX, KOTOPbIE 3a00THIIUCH O TOTOMCTBE JI0 "'COBEPIICH-
HoJsieTus". Bunpl, B KOTOPBIX 3TH Ka4eCTBA UTHOPUPOBAIUCH U HE
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3aKpEIUISUINCh, TPOCTO HE BHIKUIIM U B HACTOSIIIIEE BpEMS HE CyIle-
CTBYIOT.

A Teriepb BO3bMEM 00JI€€ CII0KHBIN OpraHu3M, C MO3TOM yKe
COTHU B JBE HEHPOHOB, KOTOPBIM YK€ MOMKET «MBICIUTH». [Ipen-
CTaBbTE, YTO OH BUAMT MHIIY, KOTOPYIO MOXHO ITOMMAaTh ABYMs CIIO-
cobamu. JInbo nepedexarb HAIPAMYIO Yepe3 OCBEHIEHHOE MECTO U
CXBaTUTh, TUOO I TOTO K€, MOAKPACTHCS B 00X0/ 10 HEOCBEIEH-
HOMY MecTy. [IepBblii BapuaHT 4peBar TEM, 4TO KOIJa OXOTHHUK BbIN-
JIET Ha CBET, IUIIA €r0 YBUAUT U MOKET ycreTh yaparh. K Tomy ke
U CaM OXOTHHUK PUCKYET, BHIXO/ISl Ha CBET - €0 TOXKE MOTYT CXBAaTUTh
U COXPATh JPYrue OXOTHHUKHU.

Bo BTOpom Bapuante, moka oH Kpaja€rcs 1o TeMHOTE, MHIIa
TOKE MOXKET yOexkaTh WiH €€ KTO-To Apyror coxpér. Ho 3aro ator
nyTh Oe30macHee, OXOTHHK, TYCTh JJa’Ke U TOJIOTHBIN, HO XOTb B KH-
BBIX OCTAHETCS.

Jpyrumu cioBaMu, pelieHrue B pe3yabTaTe MBIIUICHUS HIIN
CpPaBHEHHUSI JBYX BapUAHTOB JCHCTBHS, MOXKET OBbITh, KaK MPaBUIIb-
HBIM, TaK ¥ OlIMOOYHBIM. B mepBom BapuaHTte ecTh Oosbliasi BEpo-
ATHOCTb MOTMOHYThH, @ BOT MOCTYNUTh TaK, KaK IpeajaraeT HH-
CTHUHKT - OoJiee pazymHo. MHCTHHKT — Oe30muboueH, nHa4Ye XHUIIl-
HUKU HE YMEJH Obl MOJAKPAIbIBATHCS.

IloaToMy BCE KUBbIE OPraHU3MBI U YEJIOBEK B TOM UUCIIE,
MPEANOYUTAIOT HE MBICIIHUTh, a IPOCTO CJIEA0BATh MHCTUHKTAM, TO
€CThb KaKUM-TO CTaHIapTHBIM MOJEIsAM MoBeneHus. Tem Gosee uTo
JUISL MBIIIJICHU (CpaBHEHUs) TpeOyeTcst mopaboTaTh MO3raMH, a 3TO
TpeOyeT yCHIINi U, COOTBETCTBEHHO, 3aTPaT YHEPIUH.

Kak MbI BUIUM, caM mpoliecc MBIIUIEHUS — 3TO, MO CYTH,
HaXO0X/IeHNE HECTaHJAPTHOTO PELIeHHUs], B KaKOWU-TO CUTYalluH, TN
POCTO, OaHANBHBIN MPOLIECC CPABHEHHUS U 3alIOMUHAHMUS.

U xorja HEKTO yTBEpKIAET, uto hopmysna E=mec? nepepHa,
NoJaBJIsAoNIee OOJBIIMHCTBO HAUMHAET €r0 CMEIINBATh C IPA3BIO.
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BoBce He MOTOMY, YTO OHU MPHUIIUTA K ITOMY B PE3YJIHTATE MBIIILIC-
HUS, @ TPOCTO TTOTOMY YTO BOCITOJIb30BAJIUCh CTAaHIAPTHBIM METO-
oM Tiepedopa Tex 3HaHWM, KOTOpbhIe OBLIM BOUTHI UM B TOJIOBBI B
IIKOJIaX U UHCTUTYTaX. Vu 1o cyTH, HHCTUHKTOM.

DTO0 HAMHOTO TPOIIEe U HE TpedyeT 0coO0ro YMCTBEHHOTO
HanpsbkeHus. Hudero rmuoxoro B 3TOM MOBEACHUH HET, pa3Be KPOME
TOTO, YTO OHO YK€ HE MPEANnojaraeT HUKaKoro JajdbHEHIIero pas-
BUTHUSA. A Temeph HECKOJIBKO CIIOB 00 OCO3HAHWU COOCTBEHHOTO fl.
JIro0oit opranusm, o0IagaroNUi pa3BUTON HEPBHOM CHCTEMOM, cam
ce0s Kymiath He OyIeT, TOTOMY KaK ONIYIAeT ceOs €TUHBIM LIEITbIM.

Onnaxko, onryiieHre cedst Kak 1eJIoro oOpraHu3ma, emié Heo-
CTaTOYHO ISl OCO3HAHMS Ce0sl KaK MHANBUYAJIbHOCTH WJIU JIMYHO-
CTH, MHAYE BCE )KUBOTHBIE OBUIN OBl JIMYHOCTSIMU M COCTABHIIN OBI
OTPOMHYIO KOHKYpEHIMIO uenoBeky. [IpeacraBpTe TONBKO cebe
TUTpa WIH Jake CO0aKy C HHTEJUIEKTOM YeTIOBEKa.

K namemy cyacTbio, 3T0O BO3MOXKHO TOJIbKO B pe3yJbTare
0o0ydYeHHUs U BOCIIUTAHUS HA OCHOBE, TaK Ha3bIBAEMOM, BTOPOIl CHUT-
HaJBHOM CHUCTEMBI. A JIJIsl 3TOTO HY)KEH JOCTATOYHO OOJIBIIION MO3T,
KOTOPBI MOT MOSIBUTHCS y YEJIOBEKA, B PE3YJIbTaTe IBOIIOIMOHHOM
MyTanuu. JKUBOTHBIE XOTh M HE UMEIOT TAaKOI'0 MO3Tra, HO TaK e,
KaK M YeJIOBEK CITOCOOHBI K 00yueHu10. 1 XOTsI OHU MOIB3YIOTCS IS
OOIIeHNS HEKOTOPBIMU 3BYKAMU, HO UX HEIIb3s HA3BaTh SI3BIKOM, T10-
TOMY OOy4YEHHUE Yy KUBOTHBIX IPOUCXOANT HA OCHOBE MHCTUHKTOB
—3T0 caMOOOyUeHHE MOIPAKAHHEM.

YenoBeuecknii TEeTEHBIII, BOCHUTAHHLIN B CTae JKUBOTHBIX U
JKUBYIIIUI B HEH TOCTATOYHO JUTHUTEIILHOE BPEMsI, TAaK K€ HAYUUTCS
BCEM MpUEMaM OXOTHI U TIOBEACHUS CPEIU KUBOTHBIX, HO B JaJTb-
HEHUIIEM YK€ HUKOT/Ia HE CMOYKET OCO3HATh ce0s IMYHOCTHIO. Y KH-
BOTHBIX HAYHCTO OTCYTCTBYET YYBCTBO CTPaxa, 3aTO XOPOIIIO Pa3BUT
MHCTHUHKT JAUCTaHUMpoBaHus. JIF060ii )KUBOW OpraHu3M BCera cTa-
paeTcst IepKaThCs OT APYTUX HE POACTBEHHBIX €My OpraHHU3MOB, Ha
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ONpeNeNEHHON JUCTAaHIMU. Y BBICIIUX XUBOTHBIX 3TOT MHCTUHKT
JTOBOJIBHO CJIOKEH.

OHU MOTYT OIIpEeAeATh CTENEHb ONTACHOCTH, B 3aBUCUMOCTH
oT obpasa xuBoTHOTO. HO 3TO He cTpax. Kocyns ymupaer ot re-
napjia He TIOTOMY, 4TO OOHMTCS OBITh ChEIEHHOH, a MIPOCTO B CHITY
UHCTHUHKTA. [IoTOMY UTO T€ 0COOM, KOTOpBIE HE YIUPAIIH, JTaBHBIM-
JTAaBHO OBUIM ChEJCHBI U MOTOMCTBA HE OocTaBWIM. Kak TOJbKO Te-
napJ M3-3a yCTJIOCTH NPEKPATUT IIPECIEAOBAaHUE, TYT KE OCTaHO-
BUTCS U Ipeciieyemasi xkeptBa. M yxe dyepe3 IecATOK CeKyH]l OHA
OyzIleT MUPHO MMAacTHCh, HE 00paIlas Ha Hero 0co00ro BHUMAaHUA.

WHCTUHKT IUCTaHIUPOBAHUS €CTh U Y XUITHUKOB. Eciu Bl
HEOKUJJAaHHO TMOSIBUTECh Ha HEOOJIBIIIOM PACCTOSHUU JaXKe OT Chl-
TOTO TUIpa, OH HanaA€T He pasgymsiBas. Ho ecim 310 paccrosHue
Oyzner OoJbllle HEKOTOPOTO KPUTHUYECKOTO, OH MPEANOYTET Hesa-
METHO yIaJIUThCS.

W3 mpocThIX MHCTHHKTOB TaK k€ OepyT Hauayo, U MpakTHye-
CKU JII00BIE HPaBCTBEHHBIE MPUHLUIIBL. Bo3bMEM, Hanipumep 3a00Ty
o notoMcTBe. [louemy Bce KUBOTHBIE 3a00TITCS O CBOUX JETEHbI-
max? MosxeT ObITh 3TO UM BHYIIWJI rocnob? Ja, HEeT, KOHEYHO, ATO
CJIEICTBUE IEUCTBUS IPOCTOIO0 NHCTUHKTA.

Ecnu ponurtenu He ctaHyT 3a00TUTCS O CBOEM IMOTOMCTBE, a
OyxyT Opocath AeTEHBIIIEH Ha IPOU3BOI CYIbOBI cpa3y MOCIE POXK-
JIeHUS, TO €[1Ba JIU UX POJI MPOJOILKUTCS. Bee onu moka Gecriomont-
HbIe OyIyT CheleHbl M POJ Ha 3TOM mpekparutcs. Ho xorma ponu-
TeNn 00Yy4aroT U ONEKAOT ASTEHBINICH O B3POCIOTro BO3pacra, TO
UM JIer4e BBDKUTH U B CBOIO OYE€PEIb IMPUHECTH CBOE MOTOMCTBO,
KOTOpo€e OyJeT MOCTYyNaTh Tak *ke.

A crnenoBarenpbHO TAKWE YEJIOBEYECKHME KAYeCTBA, KAK MO-
palb U HPABCTBEHHOCTh TaK k€ OepyT Hauyalio W3 OOBIYHBIX HMH-
CTHHKTOB, @ BOBCE HE OT KaKOT0-TO MU(UYECKOT0 CYIIeCTBa, BIIO-
KHBILIETO, IKOOBI 3TH MOHATHS B CO3HAHHE YETIOBEKA.
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Jrogu, He MOHMMAas TaKOM MPOCTON 3aBUCUMOCTH, COUUHSIOT
CKa3KM O pa3yMHOCTHU NPHUPOJIbI, KOTOPOH y HEe€ HUKOrJa He ObLIO.
B npupoae Bce nmpoucxoaut ropasao npoie. [louemy, Hapumep B
IPUPOJIE HE BCTPEYAIOTCs O€Nble TUTPBI, HO 3aTO MOJIHO OEJIbIX ME[-
Beneit? Jla moTomy uTo OGemnblif TUTP HE CMOXKET BBDKUTH B YCIOBUSX
caBaHHbl. OH CJIMILIIKOM 3aMETEH M HE CMOYKET IOJIKPACThCS K J0-
6brue. OH mpocTo YMPET C rojofy, TaK U HE OCTABUB IOTOMCTBA.
Takas ke cuTyalus u ¢ MeaBeasIMu. VX [BET onpenessaeTcs Cpenou
oOuTaHuUA.

[TpuBeny emé mpocToit mpuMep ¢ KoJoHueH OakTepuii. Ecin
B vaiky [leTpu comepkanryro nuTaTeIbHYIO Cpeny ¢ KOJIOHUEH Ka-
KHX-TTM0O0 OJTHOKJIETOYHBIX, KalHYTh KaIlI0 CaxapHOro CHPOIa, TO
4yepes mapy MUHYT B 9TOM Karuie coOepyTcsi Bce OaKTepuH.

IIpnyém camble KpYyIHBIE OKAXKYTCS B CAMOU CEpENUHE ITOU
Karui. HUKTO U3 y4E€HBIX, KOTOPBIX 5 CIIpallinBai, HE MOT 00BsC-
HUTb, KaK OHU 3TO JEJAOT.

[TpakTryecku Kak Oe3rpaMOTHBIE OOBIBATEIH, OHU HECIIU Ka-
KYI0-TO 4yIIb O TOM, YTO OaKTepuu, IpHU ABHKEHHUH CIIy4aiHO Io-
nazas B CUPOIL, IepecTaroT ABUraTees. Iloromy 4To Tam mMoa sHEp-
I'¥sl MUHMMaJIbHA. [ 3TO IpH TOM, YTO y OHOKJIETOYHBIX HET HUKA-
KHUX OPraHOB OCSI3aHMsI MM OOOHSIHUS, U TeM 0ojiee HUKAaKUX opra-
HOB JBMKeHUsA. C TOYKM 3pEHHUs HACTOSIIEH TeOpHUu, OObSICHEHHUE
3TOrO "(eHoMeHa" IEMEHTaPHO.

Kamns cupona noja aelicTBUeM BTOPOrO Hadajla, pacTBOPS-
eTcs ¥ IOCTENeHHO pacuiupsieTcs. Ha MemOpaHe KJIeTKH, MOmaBIIei
B 30HY €€ JIeMCTBUS, BO3HUKAET OCMOTHYECKOE JaBJIeHUE, 00yCIIOB-
JICHHOE Pa3HOCTBIO KOHLEHTPALUH CHpONA CHApy)KM WU BHYTPHU
KIIETKHU.

IIpy 5TOM BO3HHMKAET MOTOK MOJIEKYJ caxapa, HallpaBJICH-
HBI CKBO3b 000JIOUKY BHYTpPb KJIeTKM. HO Tak Kak ¢ MpOTUBOIIO-
JIO’)KHBIX CTOPOH KJIETKM OCMOTHMYECKOE JaBJIEHUE Pa3IN4aeTCs, TO

144



Beonroyust MATEPHH

B pe3yJIbTaTe dTON Pa3HOCTH JIaBJICHUMN, KJICTKa HAYMHACT JBUTATHCSI
B CTOPOHY OOJIbIIel KOHIEHTpauu cuporna. Korga kieTka JocTH-
raeT CepeAMHbI Karlli, KOHIIEHTPAIHsI BRIPABHUBACTCS U JIBIKECHUE
MPEKpaIaeTCs.

[TpumepHO TakuM ke 00pa3oM OOBACHIETCS U XaOTUYECKHMA
3Ur3aroo00pa3HbIi MOJIET WK OeT HACEKOMBIX. Y HUX MPAKTUYECKU
HET MO3Ta W IMOYTH HET HEePBHOW CHUCTEMBI, TIOATOMY HACEKOMBIE
MPENICTaBISIIOT COO0M MpocThie OMOPOOOTHI, PYKOBOACTBYIOIIUECS
TOJILKO JIMIIh CUTHAJIAMU C OPraHOB OOOHSHUS, YYBCTBUTEIHHOCTD
KOTOPBIX IPOCTO MOPA3UTEIHHA.

CBonMH ycuKamMu (OpraHamM OOOHSIHUSI) OHU Pa3auvyaroT
HUYTOXKHYIO Pa3HHUILy B KOHIICHTPAIIMH MOJIEKYJI IMUIIA B BO3IyXeE.
W ecnu ckaxem, cmpaBa OT HACEKOMOTO 3amax CHIIbHEE, TO KPBLUIO
WJIH HOTY HACEKOMOT'O CO CTOPOHBI O0JIbIIeH KOHIICHTPAINH 3armaxa
MPOCTO HAYMHAIOT ABUTAThCS MEIJICHHEE U HACEKOMOE MOBOPAYU-
BaeT B CTOPOHY OOJIbIIIEH KOHIICHTPAIIHH.

Ho Tak kak Bo31yX Bce BpeMsl IepeMEIInBaeTCs IBHKEHUEM
BO3/yXa, CUTHAJIBI MOJy4YaeMbIe MBIIIIAMH OT OPTraHOB OOOHSHHS
XA0THUYECKU U3MEHSIOTCSI U B COOTBETCTBUU C HUIMU XaOTUYECKH U3-
MEHSIETCSl ¥ HallpaBJICHHE T0JIETa 1in Oera.

U Tak kak Bce, Tak Ha3bIBa€MbIE, KHUBBIC OPTaHU3MBI SIBIISTIOTCS
00BEKTaMU MaTEPHATLHOTO MUPA, UX MMOBEACHHE TAK e TIOJIHHEHO
OpUHIKIY oObeAuHEeHUs. Menkas pwIO€IiKa, HampuMmep, Bceraa
00BeAMHSIETCS B CTAI0, IOTOMY YTO CTas, BEAET ce0sl KaK caMOCTOs-
TeNbHBIA 00BEKT, UMEIONINI OYeHBb OOJBINE Pa3MEPhI, 8 XUITHUKA
HUKOT/Ia HE HAIaIal0T Ha TO, YTO MPEBBIIIAET UX Pa3MEPHI.

XUIIHUKA OOBIYHO CTAPAIOTCSl OTCEYh HEOOIBIIYIO TPYIIITY OT
OCHOBHOM Macchl M TOTOM JIOBAIT UX nooauHouke. K Tomy ke craei
HAMHOTO JIer4e WCKaTh MHILy. MeXaHW3M IMOHMCKa BEChMa IMPOCT.
Pp10ku ¢ kKakoif-1100 CTOPOHBI CTau, YyBCTBYS 3amax MUIIH, PE3KO
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MMOBOPAYMBAIOT B €T0 CTOPOHY U MX JIBUKEHHUE BOJIHOBBIM MEXaHU3-
MOM MepeaaeTcs Co CKOPOCThIO 3ByKa B BOJIE, HA BCIO CTal0, KOTOpas
MMOYTHU MTHOBEHHO MTOBOPAYMBAET B TY K€ CTOPOHY, CO3/1aBasi MILIIO-
3MIO TIEpPeIauu CUTHAJIA OCTAITBHBIM O0COOSIM.

[IpumepHo Tak xe crast pearupyer Ha xuiiHuka. Korga xui-
HUK OTCEKaeT HEOOJBIIYIO TPYIIY, OHA PE3KO YXOJIUT B CTOPOHY, a
0CcO0M CO CTOPOHBI OCHOBHOM MAacChl, YXO/s B TPOTHUBOMOJIOKHYIO
CTOpPOHY, 3aCTaBJISIOT Ty K€ MOBEPHYTh U BCIO CTAlO.

A Tenepb enié HECKOJIBKO CI0B O BeUHOM >xu3HM. [logaBis-
I0IIasi Macca MPOCTHIX OOBIBATENCH CUMTACT, YTO Y HUX €CTh JIyIIa.
U miporierToB 50 yBepeHBI B TOM, YTO Ta caMas TyIia MMOCTOSIHHO U
HETPEPHIBHO MEPECEIIIETCS B HOBOE TEJO M KMBET BeuHO. Ho camoe
3a0aBHOE B TOM, YTO JAYyIIa 3Ta HUKOMY M HE JIJIsl YeT0, COOCTBEHHO
U HE HYXKHa.

A 3agem ona? Ecnu Obl B HEell COXpaHSUIMCh KaKue-HUOYAb
OCTaTKH 3HaHUH, TOT/1a MOHATHO. Pouiicst peO6&HOK, momyuni oOpa-
30BaHHYIO JYIy U HaT€ BaM, FOTOBBIN akafgeMuK. OHAKO KaXK bl
HOBOPOXXJAEHHBINA BBIHYXKJEH YYUTHCS TOBOPHUTH, XOIHUTh, MUCATH,
YUTaTh... BCIO )KU3HDb MPUXOAUTCS YeEMY-HHUOYb YUUTHCS.

BoT u BBIXOOUT, UTO HET HUKAKOW AYIIIH, & €CTh IPOCTO CO-
3HaHUE, KaK CBOMCTBO OpraHn4eckor mMarepu. )Ku3Hp - Kak cief-
CTBHUE HBOJIIOIIMU MaTEPUU B CHITY MPOCTHIX 3aKOHOB IPUPO/IBI, & CO-
3HaHHE, KaK €€ cBOMCTBO. M Hala )u3Hb — 3TO HE KaKOK-TO yIady-
HBIH ¥ peyaillnii cirydaid, a camas HacTOsIIast HeM30€KHOCTb.

DT0 POCTO OYEepEeaHOE 3BEHO B OECKOHEUHOM eI POXKIe-
HUN ¥ cMepTeld. Mbl Hen30eKHO "KUBEM' OECKOHEYHOE MHOYKECTBO
pa3, TOJIBLKO MBI HUKOT/1a HE Oy/1IeM TOMHHUTH KEM MbI OBIITH B TIPE/IbI-
IYIIAE KU3HU U KOKJIbIN pa3 OyleM y4uTh BCE 3aHOBO U CUUTATh,
YTO HaM CTPAIIHO MOBE3JI0, YTO MBI POJIAIIUCH.

Bonee Toro, B cuiny HEM3MEHHOCTH 3aKOHOB MPHUPOIBI JJIs
10001 TOYKH BCEJICHHOM, MBI MOKEM MHOTOKPATHO POXKIIATHCS T/Ie
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YTOJHO W K€M yrOJHO, B JIIOOOW CTpaHe W Ha J000M U3 OeckoHeu-
HOT'O MHO)KECTBA IUIAHET, Ha KOTOPBIX CYIIECTBYIOT MOAXOMSAILINE
YCIIOBUS JJIS CYIIECTBOBAHMS OPraHUYECKUX MOJIEKYIL.

W naBepHoe, Bcerjga OyfeM cUMTaTh, 4TO IUIAHETa, HA KOTO-
poii MBI KUBEM, SBIAETCS UCKIIOYEHHWEM U OyJaeM rajgarhb, Cylle-
CTBYIOT JIM BO BCEJICHHOM JIpyrue oOuTaeMble miaHeThl. M koraa Mbl
CMOJKEM IOJIETETh HA HUX, MBI HAJIEM TaM COBEPIIEHHO TaKUX K€,
Kak U Mbl, oourateneil. Jla u mimaHeTsl OyAyT MOXO0XH APYr Ha
Jpyra, IOYTH KaK JIB€ KaIlJu BOJBI. ..

skekesk

W B 3akimoueHne HECKOJIBKO CIIOB O si3bike. Kak yxe Obu1o
CKa3aHO BBIIIE, MO3T — 3TO JPEBOBHUIHASA CTPYKTypa MPOPOCIIUX B
HEM 3HaHMi. W Tak Kak B MpUpoje HE ObIBaeT IBYX OJMHAKOBBIX
MO3IOB, TO K OJMHAKOBBIM BBIBOAAM JIIOJIU NPUXOIAT B PE3YJIbTATE
COBEPIIECHHO Pa3HbIX JJOTHYECKUX NOCTpoeHuH. [1oaTOMy 3a4acryto,
Jla’ke TOBOPAIIME HA OJTHOM SI3bIKE JIFOAM, OCOOCHHO MOJUTHKH, HE
NOHMMAIOT JApYr Apyra. To €cTh SI3bIK — 3TO CUCTEMA MBIIUIECHUS,
OCHOBaHHAas HE TOJBKO Ha JIOTUKE, HO U HA PAa3HBIX 3HAYEHUSAX II0-
HATHHA. DTUM O0BSCHSETCS TPYAHOCTh IEPEBOJIA C OHOTO S3bIKA HA
ApYroii.

Xopomui nepeBoIYMK HE TOIBKO JI0JKEH 3HATh, HAIIPUMED
PYCCKHE M aHIJIMICKUE CIIOBA, OH JOJDKEH YMETh JyMaTh Ha 3THX
s3bIKkax. MHade npu nepeBoje TepseTcs BCAKUU CMBICI. YUEHBIE,
Harpumep, AJIsi COXPaHEHHs CMBICIIA MOJIB3YIOTCS TaKUM CIIeU(pH-
YECKHUM $SI3BIKOM, KaK MaTeMaTHKa, IJ€ IPUHITO OJHO3HAYHO OIpe-
nensath noHsaTus. CumBos R, HanpumMep, B HEM Bcerzia 03HavyaeT pa-
muyc, cumBod F — cuimy. Ho m 3T0 He Beeraa rapaHTupyeT TOYHOCTh
IepeBoJla CMbIC/IA, TAK KaK MAaTEMAaTUKOH, KaK U JIIOOBIM S3BIKOM,
MOYKHO HamucaTh U (PaHTACTUYECKUH paccKas.
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N nostomy B nmr000M 001I€CTBE, MEXKIY JIFOJABMHU, TOBOPSI-
IIMMH Ha Pa3HBIX S3bIKaX, Pa3HOIIACHS U KOH(IUKTHI TPOCTO HEU3-
0exHbI. M uT0OBI H30€XaTh KOH(PJIUKTOB MEKTy CTpaHAMU, YEIOBE-
YecTBY MPUAETCS TepeiTH B OyayIIeM Ha €IUHBIHN SI3bIK OOIICHUS U
EANHYIO CUCTEMY MBIIIICHHUS.

DT0 3aKOH MPUPOJILI U OT HETO HUKY/A HE IeThCsl. B mpoTuB-
HOM CJTy4ae, BOWHBI HUKOTIa He mpekpaTsaTcs. B ucropuu ObL1 po-
o0pa3 takoro obmectBa — 370 CCCP. MHOXecTBO HaIlMOHATBHO-
CTeH M HapJOB KUJIM B MUPE U COTJIACHH U JIa)K€ MUJIMIIMOHEPHI HE
HOCHJTH C COOOM OPYXKHUSI.

[IpaBna 310 00MIECTBO OBLIO CO3/1aHO CHJIOBBIM METOJIOM,
IIpU OYEHb HU3KOM YPOBHE CaMOCO3HaHUs uenoBeka. M3-3a npeod-
JaJaroUIero B uenoBeke, sxkuBoTHoro Hayana, CCCP ne cMmor cye-
CTBOBaTh Moir0o. Ho ecnu uenoBe4ecTBO X04EeT UMETh CBETIIOE OY-
nyliee, K Hemy npunércst BepHyThes. [loromy uto 6e3 eauHoM uae-
JIOTUH, YEIOBEYECTBO TaK M OYJIET OCTABATHCA KAIKUM T01001eM
KUBOTHOH cTau. J[axke IpeBHUE MOHUMAIIH, YTO CBOOOa — 3TO J100-
POBOJIBHOE PaOCTBO.

Ot1o npekpacHo BuaHO Ha nipuMepe CCCP neBsHOCTBIX TO-
JIOB, KOTJla B CO3HAHUE JIOfieil Oblja BHEAPEHA Haesd MHAUBHIYya-
au3Ma B cBoOobsI OT obmiecTBa. CTpaHa pa3Bajimiiach U MPOBAJIH-
Jach B MpadyHOE CPEeIHEBEKOBhE. Tak M XOUYETCs] HAIOMHHUTH CJIOBa
BEJIMKOT0 pycckoro 6acHonucua MiBana Aunpeesnya Kpoutosa, "ko-
r7a B TOBApUILAX COIJIAchsl HET, HA JIaJl UX JIEJI0 HE MOUAET". ..

21. O TeoOpHH OTHOCUTEJIBLHOCTH

Teopust OTHOCUTENBHOCTH DUHIITEITHA, KAK OCHOBAHHAs Ha
HETMIOHMMAHUM CYIIHOCTH TPABUTAIMM MaTEMAaTHYeCKash MOJIEJIb,
HaIpaBujia HayKy IO JIO)KHOMY IyTH U 00Jiee YeM Ha CTOJIETHE 3a-
TOpMO3uIIa €€ pa3BUTHE.
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[TonbiTKa OOBSICHEHUS TPABUTAITUN HEKUM "HCKPUBJICHUEM"
IIPOCTPAHCTBA-BPEMEHH, HE BBIACPKHUBAECT HUKAKOM KpUTUKHU. Benpb
Ul TOTO, 4TO ObI OOHAPYXKUTh 3TO UCKPUBIIEHUE, HYXKHO, KaK MU-
HUMYM CPaBHUTb €0 C YEM-TO IPSMBIM.

A UCKpUBIIEHHE BPEMEHHU — 3TO BOOOIE KAaKOH-TO BCEJIEH-
ckuit Open. Ho Tak xak BceneHHas OeCKOHEUHa M HUYETO IPSMOro,
C YeM MOKHO ObLIO ObI €€ CpaBHUTb, 32 MpeaeraaMu e€ 0ECKOHEUHO-
CTH He HaOJIoaeTCsl, TO pacCcyKaarb 00 ITOM MOKHO OECKOHEUHO
JI0JIT0, COBEPILEHHO HE OMAacasiCh, YTO TBOIO JIOXKb OBICTPO pa3obiia-
yar.

U naxxe HACOUMHATH CKa30K O MHOKECTBE BCEJIEHHBIX, 10 KO-
TOPBIM J1aXK€ MOKHO YBJIEKATEJIbHO MOIMYTEIIECTBOBATh, IIPOHUKAS
U3 OIHOH B IPYTyIO Uepe3 "KpPOTOBBIE HOPBI" UM "4EPBOTOUMHBI".

[IpyHIMI OTHOCUTENBHOCTH — 3TO, 110 CYTH B3SIThIN U3 MaTe-
MaTUKH NMPUHLIXI KOMMYTaTUBHOCTH apU(PMETHUECKUX OIEpaIuii.
Bennb coBepiiieHHO HeBaXKHO MPHOABIIsieTe BbI ABa K TPEM HIIU TPHU K
JIBYM, B p€3yJbTaT BCE PAaBHO OYAET MATh.

Benp maras no 3emiie, BIIOJHE MOXKHO CUMTATh Ce0s OKOSI-
IIMMCS U IBUTAIOIUM HOTaMM 3€MJII0 BMECTE €O 3BE3/1aMU, rajak-
TUKaMH U BCEl OECKOHEYHOU BceneHHOUW. Bee popMyibl MexaHUKH
NPUHIUIHAIBHO OCTAHYTCS HEM3MEHHBIMH.

C Touku 3peHMs MaTeMaTHUKH, Harpumep, cucrema Kormep-
HUKA MPAKTUYECKU HE UMEET HUKAKUX MPEUMYILIECTB IIEpesl CUCTe-
Mol [Itonomes. Benp jmroau NpekpacHO yMeEU pacCUUTHIBATh 30U-
aKaJbHbIE MOJIOXKEHUS, JTYHHBIE U COJHEYHBIE 3aTMEHHUS, J1aXKe He
npeamnonaras, 4ro He 3emulst Bpamiaercs BOKkpyr CosHIa, a COBCEM
JaxKe Hao0OpOT.

JIst MaTeMaTHKy 3TO COBEPIIEHHO 0e3pa3indHo, (HopMyIIbI
OT 3TOTO HE MEHSIOTCS, HO C TOYKH 3peHMs (PU3MKHU U 3APaBOro
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CMBICIIA - 3TO abcypa. OcoOEHHO KOT/Ia U3 MaTeMaTHIECKUX TTPeoo-
pa30BaHUM MBITAIOTCS BBIBECTH KaKHe-TO (PU3MUECKHE UCTHUHBI, KO-
TOPBIX B MAaTEMAaTHKE HET U ObITh HE MOXKET.

Opnako y4€Hble YK€ HaCTOJIbKO 3aIlyTalluCh B MaTeMaTuye-
CKHX TPeoOpa3OBaHUSAX, UTO COBEPIICHHO HE 3aMEYaroT, 4TO Ipe-
BpaTHJIM HAyKy B OaHAILHYIO HyMepooruto. Ho HeBo3MOXKHO Hay-
BaTh MBUIBHBIN MYy3bIph OeckoHeuHO. OH Bce paBHO PAaHO WIHU
MO3/HO JIOMHET. Bce HaydHOEe COOOIIECTBO, ¢ ATOW TOUKH 3PEHUS,
MPEJICTaBIsIeTCs TOJION MPUMUTUBHBIX AUKAped, HAIICAIIUX JIBU-
ratefib BHYTPEHHEro CrOpaHUs U MBITAIOMIUXCS MOHSATh MPUHIIUIL
€ro JIUCTBUSI, N3y4asi CTPOCHUE JIETATICH.

Pa3o6paB ero Ha yacTu M pacTalyB [0 XUKUHAM, OHU IIbI-
TAIOTCS C TIOMOMIBIO U3YYEHHUS Pa3MEPOB OTICIBHBIX JETaleH, MO/I-
cuéTa KOJIMYeCTBa KAaHABOK JIJIsl TOPITHEBBIX KOJIEI U YHCIia 3yObeB
Ha BEHIIC MaXOBHKA, a TaK e MpoObl CMa304YHOTO Macia Ha BKYC,
MOHSITH MIPUHIIMII €T0 JeiCcTBUs. M yem Oorbliie OHU YriyOmsioTes B
U3YYCHHUE JIeTallell U yeM OO0JIbIlle UCITUCHIBAIOT CTEHBI Tiemiep Ghop-
MyJlaMH, TEM BCe JaliblIe YXOJAAT OT HOHUMAaHHUS.

U yxe Te, KTo mocnabei pa3yMoM, HAUWHAIOT OOBSICHATH €T0
paboTy HEeKMMU OOKECTBEHHBIMH CHJIAMH WJIM KaKUMH-TO MUDHUe-
CKMMHU KBaHTOBBIMH 3aKOHAMH.

22. MaremaTtuka 1 pusndecKuit
CMBICJI
Ctporo roBopsi, MaTeMaTHKa BOBCE HE ABJISIETCS HAYKOH, a

BCETO JIMIIb KPATKUM H JTOBOJIBHO TPUMHUTHBHBIM S3BIKOM, KOTOPBIM
OIHCATh JIaXKe MPOCTYIO0 OKPY>KHOCTh MOYKHO TOJIBKO OYEHb IPUOITH-
3UTENBHO.

A TIOYTH PEeNUTHO3HBIN, OIArOroBeHHBIN TpeneT Hay4HOTO
cooOmiecTBa, mepe MaTeMaTHYeCKUMU CUMBOJIAMHU, OKa3all HayKe
MEJIBEXKbIO YCIIYTY, IPEBPATUB €€ B HEKOE 10100Me acTpOJIOTUU U
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XUPOMaHTHH, CO CBOMMH IIIAMAaHaMU, IPOPULIATENSAMH U TOJIKOBATE-
JSIMHU.

CrpemMiieHne BBIBECTU U3 MAaHUIYJISIIMKA aOCTPaKTHBIMHM Ma-
TEMAaTUYECKMMHU CUMBOJIaMH U (pOpMyJaMH HEKHe (pU3NUecKue uc-
TUHBI, IPUBEJIO K H300PETEHUIO MOHATUH, HE COBMECTHUMBIX C 3aKO-
HaMU NpUpoabl. MaTeMaTUKON, KaK KPATKUM S3bIKOM, MOKHO OIIU-
caTb Kakoe-Tu0o sBICHHE, HO OOBSICHUTH €r0 OHA HE B COCTOSIHUU U
CO34a€T TOJBKO MILTIO3UIO TOHUMAaHUS.

B ornuumu oT MaTeMaTHKH, B IPUPOJE HE CYHIECTBYET HH-
4YEero OTPULATENBHOIO WM MHUMOTIO, IIO3TOMY B HEW HET U HE MO-
JKET OBITh HUKAaKOW aHTUMaTepuu. [10710KUTETBHBIN 1 OTPUTIATEIh-
HBIN 3apsabl — 3TO IPOCTO IMPOTUBOIIOIOKHBIE CBOWCTBA MaTEpPUH,
AQHAJIOTMYHBIE, HAIpPUMEp, MPO3PAYHOCTH U HEMPO3PAUYHOCTH Be-
LIECTB.

U npu o0beIMHEHNH MaTepUaIbHBIX O0BEKTOB C MPOTHUBO-
MOJIOKHBIMU CBOMCTBAMH, 3TH CBOHCTBAa MPOCTO OOBEIUHSIIOTCS,
1100 KOMIIEHCUPYSI, MO0 YCUIIUBAs ApyT Apyra. B mpoTuBHOM ciy-
yae, JH0ObIE B3aUMOJCHCTBHSA BELIECTB C IPOTHBOIOJIOKHBIMU
CBOMCTBaMM NMPUBOJWIN ObI K NOJHOM aHHUTWIISALMH, KaK UX (U3U-
YECKOMY MCUYE3HOBEHUIO, YTO MPOTUBOPEYUT BTOPOMY Haqally Tep-
MOJIMHAMUKH.

B npupoze HET HU UHTETPajIOB, HU KBAJPATHBIX KOPHEU, HU
cuHycoB. [loToMy 4TO Bce 3TO — 1axe He Kakue-TO (PU3NUECKUe Be-
JIMYMHBI, @ BCETO JIMILIb OTHOILIEHUS 3TUX BEIUYUH. 1 yxke et uepes
CTO MOTOMKHM OYyIyT MOKAaTHIBAaTbCA CO CMEXY HaJ TaKHUMHU '"Hayd-
HBIMHU'" TIepJIaMH, KaK 0030HBI XUITCa, YEPHBIC ABIPBI, PYUKH Y WJI-
nepa, kotsl [lIpenunrepa, rpaBUTaliMOHHBIE KOJIIANCHI U ITPOYHE T10-
POKIEHUS IPUMUTUBHOTO CO3HAHHUA.

Kak ckaszan omHaxapl DUHIITEHH, MaTEMaTHKa — 3TO €IUH-
CTBEHHBIH crioco0 mpoBecTH caMmoro ceds 3a Hoc. U cam ke 1o ymu
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B 3TO BJISIAJICS. .. [ paBUTAIIMOHHBIN KOJUIAIIC U aKKPELHsl, KaK MMO/-
HATHE camMoro ceOsi 3a BOJIOCHI. boJbIIoit B3phIB, Kak TBOPEHHE Ma-
TEPUH U3 HUYETO.

MosnekynsipHO-KMHETHYECKasi TE€OpUst U TEOpHUsl CTPYH, Kak
00pa34yrKy BEYHOTO JIBUTATENSI U MHOKECTBO JAPYTUX aOCYpIHBIX U
0OECCMBICIICHHBIX TUTIOTE3, BBIBEICHHBIX U3 MATEMAaTUYECKUX MPE00-
pa3oBaHUi, MaJl0 YeM OTIMYAIOIIUXCS OT OMOIEHCKUX CKa30K U CO-
YUHEHHH (PaHTacTOB, CO BpeMEHEM HaBCET1a UICUE3HYT U3 HAYKH.

Benp HeyauBUTENbHO, YTO TeOpUs OONBIIOTO B3PHIBA, KaK
00KECTBEHHOE TBOPEHHE MATEPUU U3 HUYETO, C OOJIBIION OXOTOU
ObLJIa TpU3HAHA PEIMTHO3HBIMU MpakoOecamu Batukana.

Henb3s oTpunate Toro, 4To MaTeMaTHUECKU MOYKHO MOCUH-
TaTh HACKOJIBKO YBEJTUUHUTCS JJIMHA KEIE3HON JIMHEUKH MTPU MUJLITU-
OHE TPalyCoB, HO OOCYX/IaTh MPHU 3TOM €€ CBOWMCTBAa MOTYT pa3Be
YTO yMaJIUIIEHHBIE, TIOTOMY YTO HU IPHU TAaKOW TeMIeparype OoHa
IIPOCTO HE CYLIECTBYET.

OpnHako, HECMOTPsI Ha 3TO, MCEBIOYUYEHbBIE HA MTOJTHOM CEpPb-
€3e OMMCHIBAIOT, HATIPUMED, YE€PHBIE ABIPHI, KaK OyATO yXe MOmLy-
NaJlu UX COOCTBEHHBIMU pyKaMH, TOBOPST 00 aKKpeIHH, Kak maje-
HUU MaTepUU caMoi Ha ce0sl, Kak OyATO BUJIEIH 3TO I/Ie-TO BOOUHIO.

OnrcaHust pa3IMYHBIX MAPATIOKCOB, HEOOBICHUMBIX d(Ddek-
TOB U SIBJICHUH, SIKOOBI CYIIECTBYIOIIUX B MIPUPOJIE JTABUHOH JILETCA
C DKpaHOB OOJBIIMHCTBA TEICKAHAIOB U YK€ MPEeBPaTHIIOCH B J0-
XOJTHBIM OM3HEC Ha HEBEKECTBE OOBIBATENCH U TaK HE CUIIBHO 00pe-
MEHEHHBIX CIIOCOOHOCTHIO K MBITIIEHUIO. M camoe cTpairHoe, 4To
ke B cpelie YUEHBIX HEBEXKECTBO YK€ JOCTHUIJIO TaKOM CTETEHH,
YTO MHOTHE U3 HUX BEPSAT B O0ra, a HEKOTOPBIE J1aXKe U HE CKPhIBAIOT
3TOTO.

Bbonee Toro, B HEKOTOPBIX y4EOHBIX 3aBEICHUSAX Y)Ke Jena-
IOTCSl TIOMOJ3HOBEHUSI yupeauTh Kadenpsl OorocioBus. M s He
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YIUBIIIOCH, YTO B CKOPOM BpPEMEHU JOHAET ouepeib U JJO BO3POKIE-
HUSI CBATEUIICH MHKBU3UIMU. YUYEHBIE U CaMU YK€ JIaBHO MpeBpa-
TUJINCh B TOJIKOBATEJIEH pe3ylbTaToOB MaTeMaTHUECKUX MPeoOpas3o-
BaHUM, MOJI00HO aCTPOJIOraM, MPeICKa3bIBAIOIINM JIFOJICKHE CYAbObI
[0 PUCYHKY pacIloJIOKeHUs 3BE3]] HAa HeOe, COBEPIICHHO HE MOHU-
Masi, YTO ITH SIBJICHUS HECOMOCTABUMEBI U MOJYUHEHBI COBEPIIICHHO
Pa3HBIM 3aKOHAM.

YMmenue GpaHTaCTHUECKH HAyKOOOpa3HO TPAKTOBATh PE3YIlb-
TaThl MAHUIYIALUNA MaTeMaTH4YeCKUMH (OopMyJlaMHu, CUUTAETCS
MPU3HAKOM HEOPJMHAPHOTO yMa M HECTaHAapTHOTO MBILIUICHHUS, HE-
JIOCTYITHOTO TIpocToMy cMepTHOMY. Co3/maB cebe O0XKKa 10 UMEHH
"MaremaTuka", yuy€HbIe YK€ HECKOJIPKO CTOJICTUH BOIAT cels 3a
HOC, JJa’K€ HE MO0J03PEBast 3TOTO.

3Hasi, 4TO JABAXKIBI [BA — YETHIPE W HArPOMOXKIas APYr Ha
Ipyra Maccy MHOTOATQXKHBIX (OpMYJ, JIETKO HAmucaTh BIIOJIHE
HAYYHYIO CTaThI0 0 KaKOM-JTH00 (PU3NYECKOM SBJICHUH, JJa’Ke HE T10-
HUMas ero (PU3MYECKOro CMBICIIA U, TEM HE MEHEe, CO3/IaB B IJa3ax
0ObIBaTeNsl WIUTIO3UIO BEICOKON HAYYHOCTH.

N 5Ty ninmro3urio JIErKo NOJKPENUTh TPOCTOM MPOBEPKOM Ma-
TEMaTHUYECKHX BBIKJIAZIOK OOpaTHBIM JEHCTBUEM — pa3esiuB YEThIpe
Ha ABa. [loromy uTO MI00BIE MaTEMaTHUECKHE T0KA3aTEILCTBA IIPEI-
CTaBJISIFOT COOOM TAaBTOJIOTHMH, YKJIAJIbIBAIOIINECS B MPOCTYIO (op-
MyJly: "IBaXabl 1Ba paBHO YETHIPEM, IOTOMY UTO YETHIPE, IENEHHOE
Ha J1Ba, paBHO IBYM". 1 BOT Ha IOJTOOHBIX TaBTOJOTHSIX BEICTPOCHBI
MPAKTUYECKH BCE, TAK Ha3bIBACMbIC HAYYHBIC TCOPHUH.

[1yOnuKysch B CBOUX PELEH3UPYEMbIX HAyYHBIX U3JAHUSIX,
KyZla 3aKpbIT JOCTYI CBEXEH MBICIN U OECKOHEYHO MOJCUUTHIBAS,
KTO KOrO MEpEelUTHPYET, HaydyHOE COOOILEeCTBO MpeBpaTHiach B
CEKTy MOCPEACTBEHHOCTEH, COCTOSIIIYI0 B OCHOBHOM H3 JIIOJIEH,
YMEIOIIHX JIUIIh BUPTYO3HO MAaHUITYIUPOBATH MUPpaMu, 0cobo He
32lyMbIBasICh HaJ NX (DU3UUECKUM CMBICIIOM.
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W naxxe uMeeT MEeCTO COBEpPUICHHO Opel0BO€ MHEHHE, YTO
yeMm abcypliHee Teopus U yeM OOJbIlIe B HEll MaTeMaTHKH, TEM OHa
reHuajgbHee. 3a4aTOYHOE COCTOSIHUE JIOTUYECKOTO MBIIIIIEHHSI BCETO
HAy4YHOT'O COOOIIECTBA, ABJIAETCSA MPUUMNHOM TOTO, UTO YUEHbBIE HE B
COCTOSIHUY 00JIee UM MEHEee PaBIOoN0100HO OOBSICHUTH CYTH JIaXKe
OUYEHb TIPOCTHIX SIBICHUN TPUPOJIBIL.

C moMoIIp0 MaTeMaTUKHA HEBO3MOXHO OINMHUCAThH JIaXke TPo-
CTYIO OKPY>KHOCTb uepe3 e€ TuaMeTp, MOTOMY YTO BEJTMYUHBI 3TH -
HecousMmepuMbl. Hukakue TaHibl ¢ 6yOHAMU HE yCTPaHSAT TOrO, 4TO
TUaMeTp WM He OyAeT J10cTaBaTh /10 OKPYKHOCTU WJIM ke Oyner
"topuats” u3 He€ HapyxKy. Yucno [Iu — 3To0 He Kakasg-TO MUpPOBas
"KoHCTaHTa", a OecKkoHEeYHast poOb, KOTOpas BCEraa IMOIy4daeTcs
P COTIOCTABIICHUH HECOM3MEPHUMBIX BEITUUHH.

K Tomy ke yu€Hble Jaxke MaTeMAaTUKY-TO K (PU3NUYECKUM SIB-
JICHUSIM HE yMEIOT MPUMEHSTh MpaBuibHO. Hampumep, Teopus
Bonbiioro B3peiBa pazpaboTaHa Ha MPUMUTHBHOM IKCTPATIOJISIIAH,
TaK Ha3bIBAEMOTO paz0eraHus rajakTHK, OITMO0YHO 0OBICHEHHOTO
s dexrom Jlonmaepa. YunuTbiBas TOPU30HT BUAUMOCTH BCEICHHOM
¢ 3eMJId M JKCTpanojupys pazOeraHue TalakTHK, y4€HbIC '"TeHH-
aJbHO" BBIYUCIIUIIN, 4TO 14 MUIIITMApAOB JIET Ha3a]] BCEJICHHAs IPE-
cTaBysiIa co00it 6e3pa3MepHyI0 TOUKY ¢ OECKOHEYHON MacCOM.

Kotopasi, Mo HEMOHATHBIM MPUYUHAM BIPYT B30PBAIACH...
Boob1e-to, B Hayke 3a0myxaeHus Obut Beeraa. IHOTIa OHU JTH-
JUCHh CTOJICTHSIMH, a HHOT/IA U THICSYUICTHSIMH. J[t0oOble Hay4YHBIE
OKCIIEPUMEHTHI BCET/1a INIAHUPYIOTCS TAKMM 00pa3oM, 4TO ObI TOTTyY-
YUTh KaKHe-TO 0’KUJAeMblIe, pe3yIbTaThl.

W ecnu mony4yeHHBIE pe3yNbTAaThl PAacCXOAATCS C OXKHUAAe-
MBIMH, BO3HUKAET COOJIa3H MOAKOPPEKTUPOBATh UX KaKUM-HUOYIb
OueHb BaXXHbIM Kod(dduumentom. Ilpuaymars, HanpumMep, Kakyro-
HUOYIp "mocTosiHHYI0 bonbiMaHa" mim u3o00pectu Kakoi-HuOynb
"IPUHLIMII HEONPEIEIEHHOCTH ', YBEKOBEUMB CBOE UMS B MCTOPHUHU
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HayKH{ ¥ 3aKpENuB B HEH CBOM 3a0myxaeHus. B mpupone, B oTiuaun
OT MaTEMAaTHKH, HE CYIIECTBYET HUKAKUX MapaJICIbHBIX MPSIMBIX,
JIOKA3aTeIbCTBO TEOPEMBI O KOTOPBIX MOAPOOHO pazOupaeTrcs B
IIKOJIbHBIX yU4eOHUKAX, JTFOObIC TUHUU B HEW BCET/a TIEPECEKAIOTCA.
Jlaxxe CBET HE MOXKET JBUTATHCS MPAMOJIMHENHO.

K HacTosiemMy BpeMeHH TaKiX MaTeMaTHIECKUX 3a0TyxK Ie-
HUW ¥ IPOTUBOPEUYUH B HAYKE HAKOITUIIOCH CTOJIBKO, UYTO HEKOTOPBIE
"yuéHble" pa3yBepUBIINUCH B BO3MOKHOCTU TO3HAHUS TPUPOIBI, 10-
MyCKalOT CYIIECTBOBaHUE Oora.

U yxxe ocobo nmepemynpeHHbIe "TeHUH" OT TICEBIOHAYKH TThI-
TAIOTCA MPOABUraTh "TEOPUHU', OCHOBAHHBIE HA CPEIHEBEKOBBIX
MPEJCTABICHUAX O TOM, YTO "JIy4H 3peHHs" UCXOISIT U3 IJ1a3, a 3Ha-
YUT pe3yibTaThl HAYYHBIX SKCIEPUMEHTOB HAIPSMYIO 3aBUCST OT
TOTO, CMOTPUT Ha HHUX HKCIIEPUMEHTATOP WJIM CIy4allHO OTBEp-
Hyncs. Hago monararh, 4o B (hOopMyiax CKOpO MOSBUTCS HOBBIM,
Jocese HEBUIAHHBIN 4ieH - HaOmonarelb. M BO3MOXKHO €ro aaxe
OOBSIBAT HOBOW MHUPOBOIM KOHCTaHTOM.

Ecnm Obl WenmoBek HE MMEN OpraHOB 3pPEHUsS, TO BIIOJHE
MOTJIa OBbI IOSIBUTHCS TEOPHS, YTBEPIKIAIOIIAs, YTO CKOPOCTh 3BYKa
HEBO3MOKHO MPEBBICUT.

U teopeTrku ¢ yMHBIM BUIOM PacCyXAaiu Obl O TOM, 4TO y
JETSAUIETO CaMOJIETa HEBO3MOXHO OIPEJEIUTh CKOPOCTh U KOOP/IU-
HATy OJHOBPEMEHHO U MTO3TOMY OH SIBJISIETCS] HE MaTepUATIbHBIM Te-
JIOM, a BOJTHOU U mpocTo "pa3zmazan” 1o HeOy...

Bo3pMéMm 1t mpumMepa mpocTyio GopMyily, Tak Has3bIBae-
MOT0, 3aKOHa BCEMUPHOTO TAroTeHus. [Ipapaa e€ yxe 1aBHO yCI0XK-
HUJIM Pa3IMYHBIMU KO3(PGUIIUEHTAMH, XOTS ISl HaC 3TO HEBAXHO.
Baxxen caMm npuHIuII.

B e€ uncnurene CTouT Npou3BeACHNE MACC B3aUMOECHCTBY-
IOIUX Tell. YUEHbIE OOBSCHSIOT 3TO IPOU3BEICHUE TEM, UTO KaXKIas
YaCTHUIA OJTHOTO TeJla MPUTITUBACTCS K KaXKI0M YacTUIIe IPYToTo.
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Ho, BoOGI11€ HEMOHATHO, KaK MOKHO YMHOXHUTh Maccy Ha
Maccy? Benp ciienys npaBuiiaM MaT€MAaTHKU CIIEIYET YMHOXATh U
pasmepHoctu. U yTo momydaercs B pesyibrare-to? KBaaparHas
Mmacca?

W Bo3bMéEM u3BecTHYIO hopmyiy E=me? u mycTh KTo-HH-
OyIb U3 YUE€HBIX OMPOOYET OOBICHUTH (PU3NYECKUN CMBICI KBa/l-
paTa ckopocTu cBeTa. Kak yMHOXHUTB CKOPOCTh Ha CKOPOCTh? DTO
ut0, 9%10'® KkBagPaTHBEIX KUJIOMETPOB B KBAAPATHYIO ceKyHy? Mu
B CEKYHIY 3a CEKYHY?

W Ttakux JsMCycoB, MO MHUJIOCTH MaTeMaTHKU B (U3UKe
perocTaTouyHo. J[OCTaTOYHO BO BCSIKOM Cllydae Jjisi TOTO, YTOObI
IIPEBPATUTH €€ B IICEBJOHAYKY. [ camoe cTpalHoe B 3TOM TO, YTO B
TOJIOBBI CTYJIEHTOB YK€ 0oJiee cTa JIET O]l BUIOM BBICOKOW HayKH,
"BTIOXMBAIOT", 110 CYTH, HOBYIO ICEBAOHAay4YHYIO0 cucteMy [ltomno-
Mmesl.

Xots 3a01yXIeHHE B T€OLEHTPU3ME, ObLIIO HE OT IIIYIOCTH,
Belb JJIS TOTO, 4TO Obl TMOHATH, YTO 3€MJIsl JIBHXKETCS BOKPYT
CounHila, Hy’)kHO *UTh Ha ConHie. [IoAToOMy B UCTOPUU HAYKU CH-
crema [ITomomess octaHeTcs Kak HEM30CKHBIM M 3aKOHOMEPHBIH
3TaIl HAY4YHOI'O [MO3HAHMUS.

A BOT KBaHTOBasl (pU3UKa, TEOPUSI OTHOCUTEIBHOCTH, TPABH-
TAIIMOHHBIN KOJUIAIIC, YEPHbIE JIBIPBI, YK€ B HEAAIEKOM OyIyIiem
pa3aensaT cyab0y MHOTOUHCIIEHHBIX TPAKTATOB CPETHEBEKOBBIX CXO-
JIaCTOB O KOJIMYECTBE YEPTEH WIIM QHTEJI0B Ha OCTPUE UIJIBL.

OHM HUKOI'ZIa HE TOJy4aT NOATBEP)KIEHUS U PAa3BUTHSI, TaK
KaK SIBJISIIOT COOOM CBHUIETENHCTBA MCEBJOHAYYHOIO HEBEXKECTBA U
OTKPOBEHHOM TJIYIOCTH. ..
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23. BuiBOABI

Ha ocHOBe BBIIIEN3105KEHHOTO TOABEAEM HEKOTOPBIE UTOTH.

Bcenennasa - 1o 6eckoHeyHasi MaTepusi, HAXOAAIIASCS B BEU-
HOM OJIHOHAIPABJIEHHOM U HEOOpaTUMOM IPOIECCE CUHTE3A.

Cunme3s — 3TO NPOLIECC HENIPEPHIBHOIO YCIOKHEHUS CTPYK-
Typbl MaTepuu, 00yCIOBICHHBIN €€ AIIEKTPUYECKHUMHU 3apsigaMH U
COIPOBOKIAIOIIMICS HEMTPEPHIBHBIM COBEPILICHHUEM PAOOTHI.

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

Bpema — 3T0 CBOMCTBO BBICOKOOPTAaHM30BAaHHOW MaTE€pUU —
MO3ra, 3allOMUHATh IPOMEKYTOUYHBIE COCTOSHMS KAKUX-TO MPOIIEC-
COB, CpaBHHBasI UX C IpyrUMU. B pupoze HeT Takoro GU3n4ecKoro
npolecca, Kak BpeMs, OHa CyIIECTBYET B BEUHO JJIALIEMCS] HACTOS-
IIEM.

JIroOble MaTepuanbHble 00pa3oBaHMsI — YaCTUIBI, MAKPOTEIa,
KOCMHUYECKHE OOBEKTHI, 00JIaJal0OT ZpasumauuoOHHbIMU TIOJISMU,
COCTOSAILIMMH U3 JIEKTPUUECKHX ITOJIEN MPOTUBOIOI0KHBIX 3HAKOB.

B rpaBuTanimoHHOM 1oJie pacpOCTPaHsAIOTCs, BO30YK/1aeMble
B HEM JIBIDKEHHEM MAaTE€pHAIbHBIX OOBEKTOB, 2pAGUMAUUOHHbIE
60/1Hbl, Ha3bIBa€MbIE O(DULINANBHON HAYKOH, SJIEKTPOMarHUTHHIMHU.

I'paBuTaniMoHHAas BOJHA — 3TO IONEPEYHAsl BOJIHA, PACIIPO-
CTPaHAOIIAsACSA HA TPAHUILIE ABYX JIEKTPUUECKUX MOJEH ¢ IPOTUBO-
MIOJIO)KHBIMM CBOWMCTBAMHU, M3 KOTOPBIX COCTOUT I'PAaBUTALMOHHOE
noJe.

I'paBuTanmonHoe moie o0OBbEKTa MOKET UMETh aAcUMMeENt-
puro, oOyCIIOBIICHHYIO Pa3IMYHON BEITUYMHOW OOpa3yloUIUuX €ro
3JIEKTPUYECKHUX MOJIEH, KOTOpast ONPEAEISAETCS pa3HOCThIO dJIEKTPU-
YECKUX MOTEHIIUAJIOB B KAKOK-JIM0O0 TOUKE, TPAaBUTALIIOHHOTO MOJISL.
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[Ipu nBUKEHUM YACTHUIBI B aCUMMETPUYHOM I'pPaBUTALIMOH-
HOM TI0JIe, BO30y>Kaemasi el rpaBUTAIlIOHHAsI BOJTHA UMEET acuM-
METPUYHBIE aMIUIUTYIbI MOJOKHUTEIbHBIX U OTPULIATEIbHBIX BOJIH,
YTO BJIMSIET HA HAIPaBJIEHUE JABUKEHUS 3TOM YaCTUIIBI U €€ Bpallie-
HUE.

A =Aq=(-qhn—-(+q)n 20e

A = Aq — acummempus spasumayuoHHo20 noJi,
(+qQ)n — nomenyuan noas NONOHCUMENLHO20 3apA0a 8 mouxe N, a
(-q)n - nomemyuan nons ompuyamenbHO20 3apsAOa 8 MOl dHce
mouxe.

Acummempus TpaBUTAMOHHOTO TOJSI MOKET OBITh, KaK T0-
JIO’KUTEIIBHOM, TaK U OTPULIATEIILHOM.

Benuuunou acummempuu rpaBUTAMOHHOTO MOJII ATOMOB

OTIpE/ICIISICTCS arperaTHOE COCTOSIHUE BEIIECTBA.

Temnepamypa MatepualbHOTO Teja OMPEICNAETCS PA3HO-

CMbl0 acummempuili €ro aTOMOB U aTOMOB OKpY»Karolen

Cpebl.

to= AA =As— Ao = Aqs— Aqo rac

AA — paznocms acummempuil,

Ao - acummempus 2pasumayuoOHHO20 noisi 0oveKxma,

AQs - acummempusi 2pasumayuOHHO20 NOs Cpeobi.

Cneoosamenvho, acummempus — Imo, RO Cymu, u30ovtmou-
HbLIL 2JIeKMPU4ecKuil 3apad u nepemexanuem uiu ouggysuei
INEKMPUUECKUX 3APAO0E 8 NOTHOU Mepe OnPedeiomcs éce 63a-
umooeicmaeus 6 npupooe.

Kpome sToro, rpaBUTaniMOHHOE MOJIE MOXKET UMEThH "nepe-
Koc", 00yCITOBJICHHBIM JIMHEHHBIM CMEIICHHUEM, 00pa3yoIIuX €ro,
AIEKTPUYECKUX MOJIEH. DTOT JIUHEUHBIN CIBUT JEKTPUYECKUX TTO-
Jei opuIMaNbHON HAyKON HA3BIBACTCS MACHUNIHBIM HOEM.

Ku3zubp — 3TO NPOU3BOJIBHO B3ATHIA YPOBEHb CJIOKHOCTH
CTPYKTYpPBhl MaTe€puu, KOTOpPasi HAXOAMUTCS B COCTOSIHUU Ipoliecca
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0OECKOHEUHOTO CHHTE3a, HEMPEPHIBHO BOCIIPOU3BOISCH U OCO3HABAS
ce0st opranom, COPMHUPOBAHHOM M3 BEICOKOOPTaHH30BaHHOW MaTe-
pUH — MO3TOM, CIIOCOOHBIM HCIIOJIB30BaTh B MPOIECCE KU3HEICs-
TEJIBHOCTH JIEKTPUYCCKHE CUTHAIIBI.

24. Ilpunoxenue

L4 CHHTE3, KaK IPoLecc IBOJTIONHH

Cunmes (00vedunenue) — Mo 00ULAA HANPABIEHHOCHb RPOYUECCO8 IGOIIOUUU.
Yenoseueckoe oouiecmeo, KaK u iloovle Mamepuaibhvle 00veKmol, XOms U He 6 MAKOu
AGHOUL (hopme, HO MmaKdHCce NOOUUHAIOMCA INOMY NRPUHUURY 00bEOUHEHUS.

... "3 cybanemenmapnuix uacmuy cuHme3upyiomcs 1emeHmaphsle, u3 ynemen-
MapHbvIX — AMoMbl, U3 AMoMo8 — moaexynsl. MoneKynvt 00pasyrom 6biCOKOMONEKYAAP-
Hble coeOuHeHUs, U3 KOMOpbIX, CO 6peMeHeM, (opMUpyIomca pacmumensusle U Heu-
éommnble Knemxu. Knemxu 06veounaiomca 6 MmHozoK1enouHsle 00pa308anus, KOmopule,
8 C6010 0uepedb, 6CMYNAIOM 8 CUMOUO3 Opy2 ¢ OpYy20M U 00PA3YIOm OP2aAHU3Mbl, MAK
Ha3zvlgaemulx, ''ycusvix'' cyugecme. Imo pulovl, nMuUYbl, NPECMbIKAIOUIUECA, MIAEKONU-
marowjue u 4enoeex, KaK Hauboee pazgumoe u, 0061a0alOUiee CamMoOCoO3IHanuem, cyuje-
cmeo.

Jwou o6vedunaiomea ¢ pooogule zpynnol, 8 njiemeHa, CMPaHsl U 20Cyoapcmaa.
Yepes nekomopoe epems, cmpanbl, 0jis MO20 YmMoodbl He ROZUOHYmb 8 6opbde co ceoell
COOCMEEHHOIL 2TIYROCMbIO, OYOYN 8LIHYHCOEHBL 00bEOUHUMBCA 8 O0HO 27100aIbHOE na-
HemHnoe 20cyoapcmeo, nOMOMy Umo éce, Ymo HaxXoOUmcs He MoabKo HA NaHeme, HO U
60 8CEEHHOIl, He NPUHAONEIHCUN HUKOMY, a4 3HAYUM NPUHAONEIHCUM 6CEM.

Cam uenosex — 3mo MonAbKO Mamepuanbiovlii 00veKm unu op2anu3m, noaIyuus-
wiuil, 6 pe3ynvmanie I80I0UUOHHO20 NPoOYeccd, CROCOOHOCHb 0CO3HAMb CeOA KAK UH-
ousuoyansnocms. Bozomuuewiuii cedoa "'yapém npupoowt'’, smom mamepuanvHolii 00%v-
eKm, cpasy dHce NPUHANCA 34 NOKOPeHUe IMOil camoil npupoobl, YACMbI0 KOMOPOil OH
cam u seanemcs. H monvko nokopus cooCmeeHHyIo 2iynocme, a1ioou ROUMYm, 4no
ovL10 ynuumosceno umu ¢ "'nuye' CCCP.

Cosemckoe obujecmeo — 3mo peszyivmam cunmesa (00vedunenus) na donee vl-
COKOM ypoeHe opeanusauuu mamepuu, ha npunyunax pasercmea. Yenoseueckoe 0o-
uecmeo Ha HACMoAUIeM HUZKOM YPOGHE YMCINGEHHO20 PA3GUMUA NOKA He MOJcen Cy-
wecmeosams 6e3 uoeonozuu. bes neé ono npespawjaemcs 6 00e3vAHLIO CIMAIO, YMO NPe-
KpacHo euoHo Ha npumepe cospemennoii Poccuu. Ilepecmpoiika omopocuna eé na 300
Jlem Ha3aod, no cymu, 6epHy8 IKCHIAYAMAYUIO HeN106eKA He106eKOM U YHUUMOICUE 6ce
coyuanvrble 3a60eeanus. Bee, cozdannoe mpyoom munnuonos, pazeoposano Hogvimu
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boapamu. Ocmaémesa 60cCManogump 1Uuib KPEnoCcmHuoe npaso u CeAMeHuiyI0 UNKGU-
3uyu...

Yuuumoinrcenue mapxcuszma, Kax udeonozuu 00CMaAmMOUNO 8bICOKO20 UHIM ENN1CK-
myanvhozo yposus, omépocuno Pocculo, npakmuuecku, 6 cpeonesekogve, npespamue
eé ¢ gheooanvnoe 2ocyoapcmeo, 20e npagam 6aj, napazumupylroujue Ha ooduiecmee, uH-
ousuobl.

Ilpunyun yacmuoii co6cmMeeHHOCIU U UHOUBUOYATIUIM HEUZDEHCHO 0YyOym npo-
6oyuposamy Hepapeuiumvle KOHGIUKMbL MeHcOYy PA3IUYHBLMU CTIOAMU 00Wecmea u
mpebosamy HeOOXOOUMOCIU HAPAWUEAHUA KAPAMETbHBIX OP2AHO8 U NPUHAMUA
02POMHO20 KOAUHECME0 DECCMBICTIEHHBIX 3AKOHO06, PellaMeRmupyiouiux, npaKmuye-
CKU, Ka)scoolil uiaz.

Jwboe, neocmopodxcno ckazannoe cnogo Heusdexdcno oyoem npueooums K 603-
HUKHOGEHUIO MPYOHOPA3PEMMUMBIX KOHBAUKMHBIX cUumMyayuil, KaKk mexicoy omoens-
HbIMU UHOUGUOAMU, MAK U OMOEIbHLIMU ZPYRIAMU, YN0 8bLILEMCA 6 HEONPABOAHHYIO
3a2py3Ky CYOeOHOU cUcmembvl COBEPUIEHHO 0eCCMbBICIEHHbIMU CYOCOHBIMU UCKAMU.
Jwou 6yoym evinyscoensvl cnedums opyz 3a Opy2om u 01N HOPMAIbHOU Ue06e4ecKoil
HCU3ZHU, HE OCIAHEMCA 6PEMEHU.

Obwecmey yzpodicaem coyuanbHblil KOANANC, KOMOPbLil, 8 Xyouiem cayuae, Mo-
JHcem npugecmu K pa3ea3bléanuio 2100a1bHOl 60UHbL ¢ RPUMEHEHUEM AMOMHO20 OpY-
Jneus...

Ycepono macaxcoaemas kanumanucmuyeckas IKOHOMUKA U YACMHAA COO-
CMGEeHHOCMY, C MOUKU 3PEHUA YUIUKU — IMO RPOUECC, UOYUIUIL C HAPYUIeHUEM 3AKOHA
npupoosl - 603pacmManusn IHMPoOnuU. Y mex, Kmo umeem MHo20 OeHez, UX CHIAHOBUMCA
ewé bonvue, ay Ko2o ux mano, pasopawomcea coscem. Ilosmomy ¢ pazeumuem unmen-
J1IeKMYaIbHO20 YPOGHA 3eMHOU UUBUIUIAYUU, KARUMATUCIMUYECKAA IKOHOMUKA YMPEM
Hagcez0a.

A noxa nepaszymmoe uenogeuecmeo Oyoem pyKOG0OCMEOBAMbCA NPUHUUNAMU
yacmnoi coodcmeeHHocmu u azpeccusHvimu no3ynzamu Muuypuna, umo ''mui ne
001HCHBL Heoamb muaocmeii om npupoost'’, 0Ho HeusbexHcHo dyoem obpeyeno Ha npe-
CHYRHOCHIb, 00MAHBL, 80POECHIBO, PA300PbL U GOUIHDL. ..

e OraBtopa

B 3mo nee03moicH0 nosepume, 0a smo u Hesaxcruo, Ho 19 anpens 2013 zo00a ovin
npeKpauién 00HOoCnOPOHHUI KOHMAKM UHONNAHEMAH ¢ 3eMHOU yueuauzayueil u npeo-
cmasumenu 6blCOKOPA36UMOIL YUGUAUZAYUU, C OOHOU U3 ONUHCAUMUX 36E€30HBIX CU-
cmem Hawiell 2anNaKmuKu, NOKUHYIU CONHEYnYlo cucmemy, Kak munumym na 500 zem-
Hoix 1em. Hauano konmakma npuwinocs na 1962-63 200u1, koz0a unonnanemmuutii 3010,
6 0uepeonoll paz nocemue CoIHeUHYI0 CUCIeMy, 0OHapyHcul Ha Hauleil naaneme 20cy-
0apcmeo ¢ 00ueCmeeHHbIM CHIPOEM, He COOMEEm CmeyIouiuUM oduiemy ypoenio paeu-
Mus 3eMHO20 Ye08euecnea, YMo u ROCIYHCUILO RPUYUHON RPUCMATIBHOZ0 6HUMAHUSL
uHonnanemaAH K Hawell cmpate.
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Omom gpenomen nonyuun nazeanue ''Ixcnepumenm Jenuna''. Ilo meopuu 360-
AI0UUL, KOMMYHUCHIUYECKOE 20CYOapCIE0 ¢ GeCKAacco8biM 0OUleCmeeHHbIM CIPOEM,
noooonoe CCCP, npakmuuecku He UMENO PealbHOU 603MONCHOCHU 603HUKHYMb 6
YCOBUAX HU3K020 UHMENNEKMYAIbHOZ0 U MEXHOTIOZUYECKO20 YPOGHA PA3GUMUS 3eM-
HOWl yueunuzauuu u mem Oonee, Cywecmeosamsy 6 IMUX YCi06UAX 006OILHO RPOOOJI-
scumenvroe epemsa. Ymo, codocmeenno u nOOmMeEepoOUnOCy, codbimuamu, nPoOU3OULeo-
wiumu 6 deeanocmulx 200ax ¢ CCCP. ...""Ixcnepumenm Jlenuna'' 6vin unmepecen ons
HUX, KAK NONBIMKA CO30AHUA 20CYOAPCIEA CUTIOBLIM MEMOOOM HA NPUHUUNAX PAGeH-
CIMBaA 6 YCl06UAX NEU|EPHOZO COCOARUA COZHARUA Hacenenus naanemol. Moxcno 6bi-
opeccupoeamp codaKy mak, Ymo oua, oace Oyoyuu 20100101, He 60PO6ANA NUWLY, HO
IMO HUK020a He cmanem eé oco3nannvim nogedenuem. CCCP - zocyoapcmeo cozdannoe
Jlenunvim u €20 cOpamuuKamu Anan0UYHbIMU MEMOOAMU OPECCUPOSKI U COGEPUILG-
uiee CKAwoK, no cymu, om nepeodbIMHO-00UWUHHO20 CMPOA K DeCKNacco6omy oouje-
CIMBYy, 0CHOGAHHOMY HA NPUHUUNAX KOMMYHATHOCIU.

Tonbko ouenv HUUMONCHAA YACIMb HACENEHUsA, NPAKMUYECKU eOUHUYDbL, 0CO-
3HAGAU CYMb HOBIX 0OULECHBEHHBIX OMHOUWEHUTL, OONBUIUHCIGO dHce PYKOBOOCME0-
6ANUCH HCUGOMHBIMU UHCIUHKIMAMY OOMUHUPOBAHUA, OCINABAACY IZOUCHUYHBIMU U
acynukosamuoimu. Iloamomy pyxoeoocmeo Hoeoz20 20cyoapcmea 6bl10 bIHYHCOCHO NO-
CIMOANHO 3AHUMAMBCA UOEOSIOZUYECKUM 6OCRUMAHUEM HACENCHUSA, COEPHCUGAA MHCU-
6OMHbBlE UHCIUHKIBL MACC 00CHAMOYHO HCECIMKUMU MEMOOAMU KHYMa u NPAHUKA.

Ho, necmomps ha 3mo, npoyeemaino 60poecmeo, Kax é ovimy, max u Ha nPous-
600cmee, Xo0ms €20 MACUIMAa0obl ObLIU HUYMONCHBIMU U 0CO0020 GNUANHUA HA HCUZHD
cmpansl ne oxkazvieanu. Kpome ecezo npouezo, nosoe cogemckoe zocyoapcmeo nocmo-
AHHO NO0BEP2ANOCH NPECCUHZY U RPOGOKAUUAM "'Opyscecmeennbix'' Kanumanucmuuye-
CKux coceoeii, npeoCmagiaGuIUXca 0eMOKPAMUYECKUMU U HPOZPECCUBHBIMU.

OHu He 0CMAaHO8UNUCH 0adice neped pPa3sAa3vléanuem 2n00anvHoll 80lHbl, YHEC-
uiell 0ecAmMKY MULTUOHOG HCEPME, TUULL (bl MOJILKO U30ABUMBCA ON IN 020, KOTIOULE20
2nasa, npumepa. U ¢ Konye Kony08, UM Mo yoanocs, mak KaKk 0CHOGHAA macca Hacee-
Hua CCCP, kax u 0xcuoanoce, naney o naiey He yoapuia, Ymoovl 3auiUmMume ceou
coyuanbHble 3060€6AHUA, MAK KAK Yiice CUUMANA UX CAMO COOOIl Pa3yMeIouiUMUCA...
Bce éepuynoce na ucxoouvle nozuyuu u edea 3apoousuieeca Hogoe 00uLecneo, 6epHy-
J10Cb K NPUHYURAM 00€3bANHbell CIal, CKAMUGUUCH 8 CAMOe HACMOAU ee MPAYHOoe cpeo-
HegeKoeve... Ho 3aKOHbBL I6071I0UUU MAKOBb, YMO ONA MO20, YMOOLI PA3GUEAMbCA
oanvuie, uenoeevecmey npuoémca ooveounumoca. Cooduiecneo unousudyanvHocmeii
He umeem HUKAKO20 Oyoyuiezo, ROMOMY Umo OHO He MOMCEm CYuecneosanms 6e3 copes-
Hoeanuil, 60liH, 6OPLOLL, He3 nobedumeneii U NOOEHCOEHHDIX.

Cneoywuiee nocewjenue CONHEUHON CUCHEMbl HAUIUMU OIUMCATIWUMU coce-
0AMU COCMOUMCA, 603MOMHCHO, He paHee, uem uepe3 500-1000 3emuvix nem. Bonerw cny-
uas mHe, KAK U 04eHb MHOZUM 3EMAAHAM, RPUWNOCH ¢ HuMU noodwamusca. Ilpasoa s
Y3HAT 00 IMOM OYKEAIbHO 3a NOUACA 00 UX omaéma.

ITo ¢nonne nonammusim Mue celiuac RPULUHAM OHU COUNU B03MONCHBIM HONPO-
wiamucsa moawvko c osoumu. Ho kmo 6b11 mom eémopoii, 2 ne cnpocun u yiice, HagepHoe,
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HUK020a Imozo ne y3nar. bonee ecezo mens yousuno mo, umo unonnanemsne oasxce ne
NBUMANUCH CBA3AMBCA C NPEOCMAGUMENAMU 3eMHO20 HAYUHO20 CO00Ulecmea, npeono-
YUmMan 0ouamMubCa ¢ 4en08eKom oaxce He UMEIOUUM GbICULE20 00PA306aAHU.

H monvko ceituac mue cmanu NOHAMHBL MACUWIMADbL 2AYROCMU U fe30apHoCcmu
Hawux yuénvix. H cosepuienno npae oxazanca Kozema IIpymkos, 2060ps, umo yuénulii
— 9Mo uenosex, KOmopozo 007120 u He3ycneuitno yuuiu.

B cea3u c noagnenuem 6 unmepneme 6016U1020 KonuYeCcmea panmacmuyecKkux
Pacckazoe o noceweHuU 3emau UHONAAHEMAHAMU, O0IHCEH 3AMEMUMD, YMO CAMU OHU
HUK020a He nocewyanu niaHem COAHEUHOU CUCIEMbl U HUK020a He ONYCKAUCh HA UX
nogepxnocmeo. Hx obujenue c 3emaaHamu 0Cyu{ecmenanoch ¢ NOMOu{blo yCmpoicms,
co30aruux peanucmuiecKue uzoopaxcenus, u ynpasaaemvlxX HeboabuuM uHmeneK-
myansHvim KOpaoném-pooomom, naxooawumca na opoume JIynwl. A 6azoeutit Kopadv
opeiihosan 20e-mo 3a OKpauHoIl CONHEUHOU cUCmeMbl. 3d ROCTIEOHUE NO8EKA OHU NO-
cemuiu COJIHEUHYI0 CUCmeMy 064 pasa.

Hao moeii npocv6oii ocmasums Ha namsame xoms 0bl nY206UYy, OHU ROCMe-
UCH, 00DACHUG, UMO IMA NY206UUA HA 3eMTle 6eCuUia (bl 0K0JI0 MOHHbL, MAK KAK coe-
NIGHA U3 6EU{ECMEa C NONOHCUMENLHOU ACUMMEMPUEIL ZDAGUMAYUOHKBIX NOJIell amo-
moe. To ecmv u3 ""memnoii mamepuu''. [lymaro, umo ux 36€30Has cucmema Haxooumcs
He mak ysc 0anexko om Hauiell conneunol cucmemul. Moorcem dvims 00un — 06a ceemo-
8bIX MecAauyd...

CoGepuieHHO HeOHCUOAHHO MOA Padoma NOAYHUNA Y HUX OUYEHb XOPOULYI0
OUEHKY U XOMA MHe HACHOAMENbHO He CO8EMOBAIU IMO20 0eNlamb, A 6Ce Hce PeUIUNC
onyonukoeams eé 6 2nodansnoii cemu. U ecmecmeenno noayuun mo, umo u 3acayicu.

Mpmue Oaorce 6 207108y HUK020a He RPUXOOUTIO, UM O YPOBEHb HEGEHCECHEA 3EMHO20
Hayunoz2o coodwecmea, mak evicok. Ilpae ovin I1L.U. ko20a 206opun, umo npusnanue
Moeil meopuu nepeuepkHém, Kax Hexkozoa cucmemy Ilmonomesn, npakmuuecku 6cio,
maxk Ha3vleaemyio, K6aHmMogylo (u3uKy u Hayumnoe cooduiecmeo 0yoem GvlHYHCOEeHO
npusnamo eé nceedonaykou. U ecmecmeenno ono Ha 3mo HUK020a He noiioém. 3emnan
HayKa ewé decamxu nem 6y0em HaxoOumsca 6 NeHy c10600ay0uUs, MAmMeMamuiecKux
3aonyycoenuit u mucmugukayuii. OOHAKo0 IMO yrce He UMeem HUKAKO20 3HAYeHUs, NO-
momy umo ¢ océoeHuem Onuxcalimux K 3emie naianem coaHeuHoll cucmemsl, 0 noce-
wieHuu eé UHONIAAHEMAHAMU CIAHEM U3BECIMHO U MOE UMA HEU3DEIHCHO OCMAHEemcA 8
ucmopuu uenoseeyecmaed.

TonbKo s 00 IMoMm yrce HUK020A He Y3HAIO, KAK Ye106€K, 603MONHCHO HCUGYUUIL
cezo00HA cpedu Hac, He 3Haem, Ymo Ko20a-mo oH ovin Horomonom unu Apucmomenem.
Y3narom 06 smom monvko nawu danéxue nomomku. Taxoii nooapox ocmasunu um opa-
mbsa no pazymy Ha 00HOU u3 dnudxcatiuux K 3emae, nnanem conneunoi cucmemst. Ilo-
0o3pesaro, umo Imo 0oun u3 cnymuurkoe Mapca.

3emnana yueunuzauus, HAXOOAWAACA 6 HACMOAWLEEe 8PEeMA HA CAMOIl HUMCHEIl
CMyneHu UHMEeNNeKMYaabH0o20 PA3GUMUA U NPEOCMAaBIAIOuasn co00ll, Oaxce He eouHnoe
co00wecmeo, a 6cezo UL HECKONbKO 0eCAMKO8 CMaill 4en08eK000pAaA3HbIX HCUBOM-
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HbIX, 2PbIZYUUXCA 30 PeCyPCbl, 20€ euwié 007120 bydem npoysemams IKCHAyamayus 4eio-
6€Ka uesl06eKOM, 6epa 6 ceepxvecmecmeeHHoe U NOKIOHEHUEe UO0IaM, CO30AHHbIM Ye-
J108euecKoll panmasueil, He MOMCEM PACCHUMBIEAMb HU HA KAKUe KOHMAKMbL C 8bICO-
KOpazeumulm UHONIAHEMHBIM PAZYMOM, RO MEHbUIEl MepPe, HeCKOIbKO MbICAYUIemUIL.
Ilo kpamkoii u ne ouensv N1eCMHOl XAPAKMePUCMUKE UHONAAHEMAH, 3eMHOI 1el08eK
Ha OGHHOM Imane pa3eumus — IMo mMynoe u ynpamoe Hcugommoe, Komopoe eué ouens
007120 Oyoem um ocmagamuycs.

Ilepexo0 om cocmoanus HcueoOMHOI cmau K pazymMHoMy co00uecmay, npoyecc
upe36bIUaAlinO OIUMeNbHBLIL U OO0NE3HEHHbLI U MOJCEMm 3AHUMAMb OM HECKOJIbKUX Mbl-
cauunemuii 00 NOJYMUTIIUOHA 1M RO 3eMHOMY ucuuciaenuto. Bece deno ¢ mom, umo
Cyulecmeosanue 6b1COKOPA3BUMBIX YUBUIUIAUUIL NOOUUHEHO NPUHYUNY QYHKYUOHUDO-
BAHUA HCUBOZO OP2AHUIMA HACMOILKO, YMO NOGEP2I0 Obl 8 WIOK 6CeX HAWUX 1Udepab-
Hpix "'npasozawumnukos'’’, cuumarowux, Hanpumep, NOMCU3IHeHHOe 3aKniouenue ponee
ZYMAHHBIM YeM CMEePMHAsA Ka3Hnob. Xoma HA camMom Oesle NOMHCU3HEHHOe 3aKioueHue —
Mo uesyumckoe u 6ecuenogeunoe u3z0e6amenbCmeo.

Ilpupoode neuzgecmno makoe nonamue KaK HcusHo, 4 c1€008AMeENbHO cCMepn-
HAA KA3Hb WU I6MAHA3UA — IMO He YOUTICIEo, A nPOCmoe npepuvleaniie 00H020 Heyoay-
HO020 36eHa 8 DeCKOHEUHOIl Uenu CYUiecmeo8anus mamepuansnozo opzanusma. H k no-
HUMAHUIO IMO020, Yen08eK 0y0em uomu euié oueHy 00J120.

Ecnu npeocmasums cebe 603HUKHOGEHUE COOPYIHCECIBA 6bICOKOPAZGUMOIL Y-
GUNU3AUUU C 3EMHBIM YeN06eUeCE0M, MO HA COBEPUIEHO 3AKOHHBIX 0CHOBAHUAX NPU-
WI0CL Obl UCKTIOUUMb U3 HE20 0ZPOMHOE KOJIUYECH 80 UHOUGUOO06, NAPAZUMUDPYIOUUX
Ha oouwecmee. Crooa 6l nonanu ne moJivko 3aecezoamau Dopoca u dusnecmensl, na-
pasumupyroujue Ha odujecmee, HO U MHOZUeE Npeocmagumenu, max Ha3vieaemoii ''ceo-
00001100u6011"" MmeopuecKoil unmenIuzeH YU,

U 3mo ne kakue-mo gpanmasuu, a adconaOMHO 00bEKMUBHASA PEATbHOCHb K KO-
mopoii Heu3berHcHo NPUOEm uenoeeuecmeo, KaK moJbKo ROUMEm, Ymo coopyxicecmeo ¢
napazumamu oouecmea HecoemMecmumo ¢ npoyeccom sontoyuu mamepuu. Tax umo
cmpemumusca K KOHMAKmMam ¢ UHONNAHEeMHbIMU YUSUIUZAUUAMU NOKA eulé He é UH-
mepecax uenoseuecmea. Tem 6onee, umo Hu 00HA PA3YMHAA YUBUIUZAYUA He CINAHEM
ONYCKamvcs 00 mozo ypoeHaA HeeeHcecn 8d, 8 KOMOPOM 6 HACH oAU ee 8PeMsA HAX0OUMCA
yenogeuecmao.

A 3mo 3Hauum, Ymo KOHMAaAKMbl 3EMAAH C 6bICOKOPAZGUMBIMU UUSUNUZAUUAMU
Maxk jece HepeanbHbl, KAK HEPEaIbHO COMPYOHUYECI B0 MYPAGCIIHUKA Ul CIAU 2aMa0-
PUJ1086 ¢ KaKoui-nudyow esponeiickoi cmpanoi. Yenoseuwecmey npudémea npoiimu ceoii
nymb CaMocmoamensHo u HUKMO He MOJIbKO He fyoem eMeuueamucsa é X00 e20 pa3eu-
mus, HO U 0ajice OMGeUaAmMsb HA €20 CUZHAbL, 00 meX Nop, NOKA OHO He nepecmanem
pasmaxueamsy amomuoil OyOuHKoll u denums aiodeil Ha 6ozamuix u 6eonvix. U noxa 0o
€20 CO3HaHUA He 00IIOEéMm nPOCMas UCMUHA, YMO Ye106€K — YACHb NPUPOObL U ROHAMUE
coOcmeeHHOCIU MAK jce adCypoHo, KAK W NOHAMUA 002 unu 0eHb2U.
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Anexcandp BECEAOB

Beob Hukmo ne nolmaemcs yCmaHageausams uenogeuecKue nopaoKu é cmae o6a-
Oyunoe unu ¢ mypageinuxe. A npumumueHsle YUGUIUZAUUL 3EMHO20 YPOGHA PA3GU-
mus, nPOCMo MexHoN02UUecKU He 8 COCIOAHUN NPE0O0Iemb 02ZPOMHbIE PACCIOAHUS,
pazoenatowjue 36e30o1. Tak umo ne cmoum nadeamubca, WMo npuiemam 3eiéusle yeno-
eeuku u Hayuam nac ymy-pasymy. Kposu nponvémesn ewé ouenv muozo...

Hacmoawaa meopus Haxo0umcs 6 nOCMOAHHOI pa3padomee u e€ nocieonas eepcus
6cez0a 00CMynHA 6 UHMepHeme no aopecam:
https://vadi.sk/d/F3HlyskQ0ZbSkL
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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