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VBa)xaeMEbI YUTATEND!

JIroOble sIBICHUS MPUPOIBI JIEMEHTAPHO OOBSICHSIIOTCS B
pamkax kiaccudeckoil pusuku. U ecnu Bol ocHOBaTenbHO 1moja3a-
ObUIM MaTeMaTHKY, 3TO HU KOMM 00pa3oM He nmomerniaer Bam mo-
HATH npupoy. Ilpupona e€ BooO1e He U3ydana. ..

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

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

1. IlpenucsioBue

""Kakue 061 omKkpboimus 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 Henonamnuvl. Bce onmonozuueckue mepmunsl, Ko-
mopbwie mpeoyromcsa 014 ORUCAHUA IMUX AGTNEHUI U OMKPLIMUIL,
Mozym 0vimp onpeoesieHbl He3agUCUMO Om IMUX OMKPLIMUIL U
NOACHEHbl HA NPUMEPAX CAMO20 O0bIYHO20 MHCUMEUCKO020
onvima...'" (A.3unosves. OcHoswl 102UtecKoil MeopuL HAYUHLIX 3HAHUIL. )

«...Bca xeanénan cospemennan ¢puszuxa npeocmagnsem co-
0011l cnnownoe nadyeamenbcmaeo.» (P.®eiinman.)
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«Q0b1YHO HOGBlE HAYUHbIE UCHMUHBL NODEIHCOalom He Mmak,
Ymo ux nPOMUEHUKOE y0eicoaiom, HO Yauie makx, Ymo Imu npo-
MUGHUKU NOCMENEHHO 6bIMUPAIOM, 4 HOE0€ NOKOJIEHUE YCéau-
éaem ucmuHy cpazy». (M.Ilnanx.)

CymiecTByeT 1Ba acnekTa IO3HAaHUSA MHpA, MPaKTUUYECKUI U
TeopeTndeckuil. 1 eciiv 3eMHas Hayka B IPAKTUYECKOM ACIIEKTE J10-
CTUIJIa HEKOTOPBIX ONPEIEIEHHBIX YCIIEXOB - CPEACTBA CBA3H, KOM-
NBIOTEPHBIE TEXHOJIOTUU, KOCMOC, TO B TEOPETUYECKOM IIJIaHE OHA
JI0 CHX TIOp TOIMYETCs Ha pyOekax 17 Beka.

MHorue TeXHOJIOTHYECKHE IPUEMBI, OCBOCHHBIE YEIIOBEKOM,
IPaKTUYECKH OCBOEHBI METOJIOM ThIKA, 0€3 MOHUMAHUS X MEXaHU3-
MOB. A 00BSICHEHUS] MEXaHU3MOB OU€Hb MHOTHX SIBICHUH IPUPO/IBI,
a TaK e MPOLECCOB, UCIIOJIb3YEMBIX YEIIOBEKOM B TEXHUKE, HE CO-
OTBETCTBYIOT PEabHOCTH U MPEACTABISIOT c000i (paHTacTUUECKHE
00pa3Ibl HAYYHOT'O HEBEKECTBA.

Haxe npu OersioMm 3HaKkoMcTBe ¢ Teopueil bonbmioro B3psiBa
u CraHgapTHOH MOZenbl0 Mupo3naHus, TOJIBKO COBEPILIEHHO 0e3-
IpPaMOTHBIN MOKET HE 3aMeyaTh, YTO OHU IPOTUBOPEYAT (PyHIaMeH-
TaJIbHOMY NPUHIUITY BOJIOLUN MaTepUU — BTOPOMY Hadaily Tep-
MOJIMHAMUKH.

Monens atoma Peszepdopna-bopa, nexamas B ocHoBe CtaH-
JApTHOM MOJIENH, MO CYTH, MPEACTABIAET COOO0M 3IIeMEeHTapHBIH
BEUHBIN JBUIaTeib, KOTOpble naxe Ilapuxckas akanemus HayK He
paccMaTpuBaet ¢ 03anpouIoro Beka. I1o coei riyrnoctu ona Mo-
KET KOHKYPHPOBAaTh TOJIBKO C MOJENbIO IUIOCKOM 3eMIIH, MOKOS-
Iercs Ha TpeX KUTax.

VY4éHble - TEOPETUKN HUKAK HE MOTYT ITOHATH, YTO JIFOOBIE TEO-
pHUH, OCHOBAHHBIE HA MJIe€ BEYHOTO IBHKECHUS - MOJICKYJIAPHO-KH-
HETHYECKash WIN T€OpUs CTPYH, NPUHLHUINAIBHO HECOCTOSTEIIBHBI
10 TOM MPOCTOM NMPUUYUHE, YTO ABUKEHUE — ITO BCErO JULIb CIIEH-
CTBHE, a HE yCIIOBUE CYILLIECTBOBAHUS MaTEPUH.
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ATOMBI HE MOTYT UMETH SIJIEP, COCTOSIIMX U3 OJHOMMEHHO 3a-
PSAKEHHBIX YACTHI], TaK KaK OHM HEU30€XKHO pas3leTATCS B pa3HbIe
CTOPOHBI U3-3a CHJI OTTalIKuBaHusl. M 1axke eciu ObI 3TO BAPYT CTAJNO
BO3MO>KHBIM, JIEKTPOHBI BCE PABHO HE MOTJIM OBl BEUHO BOKPYT HUX
BpalIaThcsl, TaK KaK HEM30€KHO OBl HA HUX YIalld, U3-3a IMOCTOSH-
HOTO JACUCTBUS CUJT IPUTSKECHHUSL.

Tak >xe HEBO3MOKHO BpalleHUE BOKPYT APYT APyTra OJUHAKO-
BBIX 3apsI0B, KOTOPBIE U3-3a CUJI OTTAIKUBAHUS HEM30EKHO pasiie-
TATCS B pa3Hble CTOPOHBI.

A, Tak Ha3bIBaeMas, TeopHusi boybIIoro B3phIBa, Kak yooroe
rmoxo0ue croxkera OuOJIelicKoll KHUTH BeITHSA 0 00KECTBEHHOM TBO-
pEHUU MaTEPHUH U3 HUYETO, BOOOIIE MPEACTABISAET COOOU sIpUaimii
oOpa3zerr TceBIoHAyYHOT0 Mpakobecus U mapiarancTsa. [lo cyry,
3TO pyKa PEJIUTUU B HAyKe...

Jiist TOrO, 94TO OBl YHUYTOXKUTH Ha KOPHIO TFOO0YIO TEOPHIO, J10-
CTaTOYHO HAWTHU B HEW OJHO-EIMHCTBEHHOE IMPOTUBOPEYME, A B CO-
BPEMEHHOM Hay4HOU MapagurMe UX CTOJIBKO, YTO OHM YK€ IIPeBpa-
TN €€ B MCEBJIOHAYKY, OCHOBAaHHYIO Ha MaTeMaTHYECKUX MOATa-
COBKax U MOJTOHKaX.

OueBuanble (aKThl, JeXKallMe HA MOBEPXHOCTHU, MO/ CaAMbIM
HOCOM Y JIFOJIEH, BOOOpaXkaromux ce0si y4EHBIMU, TTO3BOJISIOT OIH-
catb MUpo31aHue NMPOCTON U U3SIIHONW Teopuel, n30aBIeHHON OT
THOOBIX MPOTUBOPEUU M OECCMBICIICHHOTO HAarpOMOXKJIEHUH Mate-
MaTUYECKUX YPaBHCHUM.

[Ipupona HacTONBKO MpOCTa M MO3HABAEMA, UYTO BIIOJHE JO-
CTYITHA JJIsl TOHUMaHUs Ja)Ke€ BOCbMHUKIIACCHUKY, UMEIOIIEMY TBEp-
JIyIO TPOMKY 10 (pr3MKe, Tak Kak Bce €€ MHOrooOpa3nue MOKOUTCS Ha
JBYX 3JICKTPUUECKUX 3apsfaxX U JABYX 3JIEMEHTapHBIX B3aUMOJCH-
CTBUSIX - HPUMANCEHUU U OMMAIKUGAHUU, TIPUHITHIX 32 MOCTY-
natel. IMEHHO Ha 3THX MOCTYyJaTax M BBICTPOEHA IpejiaraeMas



Anexcandp BECEAOB

HIDKE TEOpHsI TpaBUTaIlMK. B €€ 0CHOBY J1eriio BTopoe Havyajo Tep-
MOJMHAMUKH ¥ AJIEMEHTApHAs JIOTMKa ¢ MUHUMAJIbHO HEOOXOIH-
MBIM HCTIOJIh30BAHUEM MAaTEMATHYECKOTO ammapaTa KIacCHYeCKOU
bu3uKU.

2. OCHOBHOI1 32KOH IPHPOABI

Crtporo roBopsi, HUKakKUX 3aKOHOB B MpPHUPOJE HE CyIie-
CTBYET, IOTOMY UYTO 3aKOH - 3TO IPOCTO AOTOBOP O IIpaBHJIax B3au-
MOJCHCTBUSL MEXIY KaKUMHU-THO0 CyOBEKTaMH, B KOTOPOM OrOBa-
pUBAIOTCS CAHKIIUU 32 UX HAPYIICHHE, a TaK KE MEXaHU3M X BBISB-
aenus. Ho Tak kak B MpHUpoJe Bce B3aUMOJCHCTBUSL 00YCIOBICHBI
UCKJTIOYUTENIbHO CBOMCTBAMH CaMHUX B3aUMOJEHCTBYIOLINX MaTepu-
abHBIX 0OBEKTOB, TO HU B KaKUX 3aKOHAX OHA HE HY>KIAeTCs.

[TpocTo HEKOTOPBIEC XapaKTEPHBbIE OCOOCHHOCTH B3aUMOICH-
CTBUM, JTIOU 1)1 ce0s1 GOpMYyTHUPYIOT B BUJIE 3aKOHOB. A, cliefioBa-
TEJIbHO, BCE OTKPBIThbIE YYEHBIMH 3aKOHBI, SIBISIOTCS BCETO JIUIIb
KOHCTaTallUsIMU KaKuX-IM00 (PaKTOB, KOTOpBIE caMH ceOsl U MOA-
TBEPKAAIOT.

OTH, TaK HAa3bIBAEMbIE 3aKOHBI, TOJBKO OMHUCHIBAIOT KaK MIPO-
UCXOJAT KaKUe-TO SBJICHUS, HO HUYETO HE TOBOPAT O TOM, [TOUYEMY
OHHM MIPOUCXOJIAT TaK, @ He MHaue. B cuiry Toro, 4to mo0bie B3auMo-
NEeNCTBUS MaTepUaibHbIX O0BEKTOB OJTHO3HAYHO OMPEAEIAIOTCS X
CBOWMCTBaMM, TO HUKAKMX HApYUICHHM, HEONMPEAEIEHHOCTEU, He-
O0OBIYHBIX 3(PPEKTOB WM MApaTOKCOB B MIPUPO/IE CYIIECTBOBATH HE
MOJKET.

Korna Heonpenei€HHOCTh BBOJAUTCS B IPUHITUI, HAYKa YMHU-
paeT u mpeBpaiaeTcss B OAHAIBHYIO PEJIUTHIO, OT KOTOPOH OJWH
JMIOB IIar 0 MPUHIMIIA HEMO3HABAEMOCTH, MO3BOJISIONIEM HECTH
m00yto uymib. HeBO3MOKHOCTh OMHMCAHUS PEATbHOCTH MaTeMaTu-
YyecKuMU (GpopMysiaMH MpUBeJa K TOMY, YUEHbIE-TEOPETUKH HACOUHU-
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HSUTM TaKO€ KOJMYECTBO OECCMBICICHHBIX TEPMHHOB M HaW300pe-
TaJy TaKoe KOJIMYECTBO HECYHIECTBYIOIUX B IPUPOJAE CYIIHOCTEMH,
YTO CaMH yXe He MOTYT B HUX pa300paTbcs.

OTO pa3InyHbIe NOCTOSIHHBIE, TAKUE KaK I'PaBUTALIMOHHAs, 10-
crosinHas [lnmanka, nocrossHHas bosbiiMaHa u ewé nenas Kyda pas-
JMYHBIX KOHCTAHT, 6€3 KOTOPBIX, IO MHEHUIO TEOPETUKOB, HE MOTJIa
OBl cyliecTBOBaTh BeeseHHast. OJHAKO BCE 3TH MOCTOSHHBIE OKa3bl-
BAIOTCSl TAKUMHU HETOCTOSHHBIMHU, YTO HYXXIAIOTCSI B MOCTOSHHBIX
YTOUHEHHUSIX. | paBUTALIMOHHYIO NOCTOSIHHYIO, HAIIPUMED, YTOUHSIIN
yxe 11 pa3. 1 3o em€ He npexei.

N3-3a 00BIBaTENBCKOrO MPEJCTABICHUS O MEXaHU3Max IMpH-
POIHBIX SIBJICHHM, COBPEMEHHBIE TEOPETUKH OOBSACHSAIOT UX, Kak
IIPaBUJIO, 3aJ]0M HaIepén, MepeBopaurBas BCE ¢ HOI' Ha T'OJIOBY U
nyTasi IPUYUHBI CO CIEICTBUSIMHU.

Benp naxe 3a HampaBiIeHUE DJEKTPUUYECKOTO TOKA B (PU3UKE
JI0 CUX NOp MPUHUMAETCS JBUKEHUE HE OTPULIATENbHBIX, KOTOPBIE
npeo01agaroT, a MOJIOKUTENBHBIX 3apA10B. T0 €CTh IPOTUBOMOIOXK-
HOE€ peajbHOMY, YTO NMPUBOAUT K aOCypAy U MyTaHUIE MPH 00bsc-
HEHUU.

A y0Oorue npejacTaBiaeHus 0 MIPUPOE I'PaBUTAIUH, TO3BOJIUIIN
TEOPETUKaM COCTPSNATh TAKYIO HEJENMylo U 0e3rpaMOTHYIO TEOPHIO
o0pa3oBaHus 3BE3] U TUIAHET, YTO OHA 3aTMEBAET CBOEH TIIYIOCTHIO
pacckas3bl 3HaMEHUTOro OapoHa MIOHXTay3eHa O BHITACKMBAHUU Ca-
Moro ce0st 3a BOJIOCHI U3 60J0TA.

Ho campiMu npemMyuumu 3a0iayKIE€HUSIMH B COBPEMEHHOM
busnKe ABIAIOTCS MOHITHUS WHEPLMOHHOW WM MHEPTHOM Macchl U
3aKOHA COXPAaHEHHUsI SHEPTUU, KOTOPBIM A0 CUX MOpP CTUMYJIUPYET
HEYTOMHUMYIO JESTEILHOCTh OTPOMHOM apMUU H300peTaTesiei Bed-
HbIX nBUTatenel. [locnennue cTo jieT noucTuHe "yMONOMpPadYUTENb-
HOro" B3NIETa HAYYHOM MBICIIU, XapaKTEPU3YIOTCS IPeHeOpeKeHNEM
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YUEHBIMU-TEOPETUKAMU OCHOBOIIOJIATAIOUIUM TPUHIUIIOM Hay4-
HOTO TIO3HAHUS - TaK Ha3bIBaeMoi OpuTBOit OKKama.

N 310 mpuBesio K TOMY, 4TO HayKa C FOJIOBOM YTOHYJIA B MY-
cope OecCMBICIIEHHBIX TEPMUHOB U MOHSATHUH, UTO YK€ HE B COCTOS-
HUU OOBSCHUTH JaKe TaKUX, B OOIIEM-TO MPOCTEUIITNX BEIIeH, KaK
TPEHUE U MAarHUTHOE T0JIE.

3. Crpoenne aTomMa, rpaBUTALMSA
U TeMHasi MaTepus

st Toro, 4ToOBI CO37aTh YTO-TO MPETEHIYIOIIEe Ha CTPOi-
HYIO U JIOTUYECKU HENTPOTUBOPEUMBYIO TEOPHIO, B IEPBYIO OUEPEH
HE00XO0IMMO OJIHO3HAYHO OIPEIEIUTh OCHOBHbIE TOHATHSI.

Benp TepMuHBI M OIpENENeHUs] NPUIYMaHHbIE Y4YEHBIMU
HACTOJIBKO TYMaHHbI 1 MHOT'OCMBICJIEHHBI, UTO CIIOKUTh U3 HUX 00-
Jee WIM MEHee NMPUEMIIEMYI0 KapTHHY HPHUPOABI IPOCTO HEBO3-
MOKHO.

IIpexxae Bcero Hy)KHO ONPEIECIINTE OCHOBHOE IIOHATHE — 3TO
NOHATHE Mamepuu. CylecTBYeT OY€Hb MHOTO OIIPEIEICHUN MaTe-
puH, COUNHEHHBIX (procodamMu U Y4EHBIMU, HO MBI, PYKOBOJICTBY-
sicb OpuTBOM OKKama, BO3bMEM caMoe KOPOTKOE.

Mamepus — 3mo mo, umo cyujecmeyem 6 npupooe.

JIroOble MaTepHabHbIE PEAMETHI MOXHO, 110 KpaliHel mepe,
nourynate. Huuero HemarepuaibHOro B npupoje Het. s Havana
9TOro OyZET BIOJHE JOCTATOYHO, HO B JJAJIbHEHIIIEM 3TO OIpeene-
HHUE MOKHO OYyZ€T yTOUHUTb.

Marepusi UMeeT 4yaCTUYHOE CTPOEHUE M MOXKET IPOOHUTHCS
O6eckoHeuHo. U crenoBarenbHO e€ CBOWCTBa Ha JIIOOOM YpPOBHE
CTPOEHUS COBEPIIEHHO OJJUHAKOBBI.

Crnenyrommm 1maroM AaJuM ONPEIEIIEHUE TaKUM HOHATUSAM,
KaK aToM, YacCTHIla U BELIECTBO.
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dnemenmapnas wacmuya — 3mo nycmomenoe Mamepualb-
Hoe oOpazoseanue, cocmosauiee U3 cy0I1eMEeHMAPHLIX YACHUY,
umerouiee 8 OnpedeneHHbIX yCio8uax HeusmeHnnole ceolicmea. Ya-
cmuybl MOZym 00beOUHAMBCA 8 ANOMbL.

Amom — 3mo nycmomenoe mamepuaibHoe 00pazosanue,
cocmoawee u3 I1eEMEHMAPHLIX YACMUY, MAK JHce umeruiee 6
ONPeOeIéHHBIX YCI08UAX HEUSMEHHbBIE CE0ICmEa. AmomblL Mozym
00beOUHAMBCA 6 MOJIEKYbl

Bewiecmeo — smo mamepuansnoe oopazosanue, cocmoauiee
U3 0OUHAKOBBIX AMOMO8 UTIU MOJIEKY]l, MAK JHce 8 ONPeOes1eHHbIX
ycoeuax, umerouiee HeusMeHHble Ceolicmaea.

Ctpoenue BEIIECTBA

S Hamieii 00JIacTH BCEIECHHOMH
IIOKa3aHO Ha pucyHke (puc.l)
CaMm aToM ImOKa3aH CepbIM
I[BETOM, JIEKTPOHBI — OEIIBIM,
a TIPOTOHBI - YEPHBIM.

ATOMBI TBEPIBIX TEN U
JKUJIKOCTEH  pacrosararoTcs

PrcA BIUIOTHYIO Jpyr K JApyry, a
3JIEKTPOHBI U IPOTOHBI, B IPO-

MEXYTKaX MEXIY HUMHU. ATOMBI Ta30B M3-3a MPEOOIATAIOIINX CHUIT
OTTAJIKWUBAHUSA, PACIIONATal0TCA HA HEKOTOPBIX PACCTOAHUIX APYT OT
Aapyra.

pumeuanune! Moodenv amoma Pesepgpopoa-bopa, na komopoit
nocmpoena Cmanoapmuas mooenv Mupo3oanus, npeocmagiaiouias
co001l ananoz eeuno20 dguzames, RPOMUEOPEUAUE20 OCHOBHOMY 3d-
KOHY npUpoObl - 6MoOpoMy HAuary mepmMoOUHAMUKL, 30€Ch He PACCMam-
pusaemcs.

Crneayrolmum NyHKTOM OIIPENEISAEM IOHIATHUE C6OIICHE Mame-
puu. JIroObie MaTepuaibHbIe OOBEKTHI BCErIa MOKHO OXapaKTEpH-
30BaTh KakKMMHU-TO CBOMCTBaMU. BO3bMEM sl mpuMepa CTEKIIO.
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CTtekJ0, KaKk U3BECTHO, 00J1a1aeT CIIOCOOHOCTHIO MPOMYCKATh CBET
M 3Ty €r0o CIOCOOHOCTh MJIM CBOWCTBO, MBI Ha3bIBa€M MPO3PAYHO-
CTBIO.

Ho cymecTByeT 1 mpo3pavyHOCTh B MPUPOJIC, KAK MaTEpHAIIb-
Hasi cymHOCTh? OHAa KOHEYHO K€ CYIIECTBYET, HO HE Kak (pu3uue-
CKasl CYIITHOCTh, a KaK XapaKTepUCTUKA JOBOJIBHO OOJIBIIOTO Kllacca
BEIIIECTB, MPOMYCKAIOIINX CBET. A pa3 OHA CYIIECTBYET, KaK HEeKas
XapaKTepUCTUKA WU CBOHCTBO, TO MOMIYNaTh €€ HEBO3MOXKHO.
MO>XHO TIOIIYNaTh CaMO CTEKJIO WMJIW ajJiMa3 WM JIaXe BOIY, a BOT
MPO3PAYHOCTh HUKAK HE TOIIYTaeIlb.

BoOT TyT-TO MBI M MTOTIa1a€M B JIOTUUECKYIO JOBYIIKY. M Takumx
JIOBYIIIEK B HayKE CTOJBKO, YTO HA MX IMOYBE BBIPOCIH IIEIIbIC TICEB-
JIOHAyYHbIC HAIPaBICHUS, TAKUE KaK KBAaHTOBAs (hU3HKa, KOCMOJIO-
TUSl M TEOPUSI OTHOCUTEIBHOCTH.

Kak MBI y)xe onpenenuiin Bbllle, IPO3pavyHOCTh — 3TO CBOM-
CTBO cTekyia. M ecTecTBeHHO, 4TO JTH000€ CBOHCTBO MOKET CyIIle-
CTBOBATh TOJBKO C TE€M OOBEKTOM, KOTOPOE OHO XapaKTEpU3yeT.
CrienoBaTenbHO, C8OUCHIBO — IMO He PU3UUECKAA CYUHOCHLb, NPO-
CH0 HeKasa XapaKkmepucmuKka MamepuaibHozo o0vekma.

N3-3a HemoHUMaHus TOro (akTa, 4TO CBOMCTBO HE SIBISETCS
CaMOCTOSITEIbHOW (PU3MUYECKOW CYIIHOCTHIO, B HAYKE CIIOXKHUIIOCH
COBEPIIICHHO WM3BpAIIEHHOE MPEACTABICHUE O TIOHATUU IHEPUAL.
DHeprus — 3TO CBOWCTBO MaTEPHUAIBLHOTO TEJIa COBEPIIATH padoTy.
DTO camoe MPOCTOE U KPATKOE OMPEEIICHNE YHEPTUH, KOTOpas TaK
ke, KaK M MPO3PAYHOCTh, SBISCTCS XapaKTEPUCTHKON MaTepHallb-
HOTO TEJIa U MOXET CYIIECTBOBATH TOJIHKO BMECTE C HUM.

To ecth PHEPTHUS, TaK K€ KaK M MPO3PaYHOCThH, UMEET MaTe-
pHUaTbHBIN HOCHTEINb, 0€3 KOTOPOTO OHA CYIIECTBOBATH HE MOYKET.
OnHako CHeKyJsIIUA Ha TeMy dHEPryuu, 00YCIOBJICHHBIC TTOTOJIOB-
HOM JIOTMYECKON 0e3rpaMOTHOCTBIO HAYYHOTO COOOIIecTBa, OYK-
BaJIbHO 3aMOJIOHUIA HAYKY.
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[TogoOHO PKCTpaceHcaM W IapjaTaHaM BCEX MacTeH, yué-
HbIE€ HECYT HECYCBETHYIO UYIIb O KaKHX-TO KOJIOCCAJIbHBIX JHEP-
THUSIX, JBIOMIMXCS U3 KOCMOCa Ha 3eMITIO, YTO XOTh BCEX CBSITHIX BBI-
Hocu. OJTHAKO JTOCTATOYHO 3aMEHUTh TEPMUH "SHeprus" Ha 0ObIU-
HOE CJIOBO "CITOCOOHOCTH" MIJIM CBOMCTBO cOBepuIaTh paboTy, Kak
"Iypb KaX/10T0 Cpa3y )K€ CTaHOBUTHCS OYEBUAHOM".

Hano o6ianats moucTuHe HEOOY3IaHHOM (haHTa3uel, YTOOBI
MPEJICTaBUTh ce0€ MOTOKM KAKUX-TO IHEPreTHUECKUX CIIOCOOHO-
CTEM, U3JIYHaIOIIMNXCS Ha 3eMJTIO U3 KOcMoca. EMMHCTBEHHBIN MTOTOK
SHEPryU MOCTYNAIOIMIMN Ha 3eMIII0 — 3TO TOTOK COJIHEYHOTO M3JTy-
yeHus. Ho Tak kak sHeprusi — 3T0 BCEro JIUIIb CBOWCTBO MaTEpUH,
TO CJIEIOBATENIbHO, COTHEUHBII CBET — 3TO U €CTh IIOTOK MaTepHalib-
HBIX YaCTHII, CIIOCOOHBIX COBEPIIATH PaboTy.

W 3TOT, 1EMCTBUTENBHO KOJOCCAJILHBIM MOTOK YaCTHUI COJMI-
HEYHOTO U3ITyYeHUs], COBEpIIas paboTy, MUJIMOHBI JIET MOAIEPIKU-
BaeT Ha 3eMJie ONTUMAJBHYIO TeMIlepaTypy, He JaBas eil mpeBpa-
TUTCS B JIEASHYIO TIIBIOY. 1 TOMBKO HUYTOXHYIO YacTh 3TOTO U3ITY-
YEHUS Mbl UCIIOJIb3YEM ISl MOTYYEeHHSI JIEKTPHUUECKOTro TOKa C T0-
MOIIIBIO COJTHEUHBIX OaTapeil.

Ha sTom Oynem cuntarh, 94TO C SHEPTHUEH MBI pa300paKcCh, a
Tereph nmonpodyem pazodparbes ¢ padoroit. Uto ke 3To Takoe, pa-
6ota? PaboTa — 3T0 HEKOTOPOE U3MEHEHUE COCTOSIHHUS MaTepHalb-
HOTO TeJa, B pe3yJibTare IeHCTBUS Ha HETro JAPYroro Tena, 001aar-
IIEr0 CIIOCOOHOCTBIO coBepiIaTh padory. Mnu sneprueii.

Hanpumep, ecnu Mbl YpOHUM THPIO Ha KYCOK TUIACTHIIMHA,
OHa PaCIUTIOMINT ero B Jenémky. To ecTb u3MeHuTCs (hopma Kycka
wiactuianHa. OOBIYHO TOBOPST, YTO SHEPrUsl TUPU MPOU3BENa pa-
00Ty 10 U3MeHEeHHIO (OPMBI KyCKa IJIACTUINHA.

W »>ta Becbma pacnpocTpaHEHHas OmIMOKa UMEET MOCTOSH-
HYIO TIPOIUCKY MPAKTUYECKH BO BceX yueOHHMKax. Ho, Kak MBI yxe
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Anexcandp BECEAOB

ONPENETUIN BbILIE, YHEPTUs HEMAaTEepHaIbHA U CJIEJOBATEIBHO HU-
Kakoi paboThl MPOWU3BOAUTH HE MOXKeT. PaboTy mpou3BOAUT HE
SHEPIHsl, a THps, Najaronias nojJ AeUCTBUEM Pa3HOCTH IPABUTALU-
OHHBIX [TOTEHIUAJIOB.

W xorja BaM roBOpsIT, UTO YEJIOBEK UCIOJIB3YET, HAIIPUMED,
SHEPTUI0 BOJIH JJI MPOU3BOJCTBA JEKTPUUYECTBA, TO MO CYTH, 3TO
OOBIKHOBEHHOE BpaHbe. YeloBeK HCIOIb3YET SHEPTUIO BOABI, a HE
BOJIH.

A BOJIHa HE MOXKeT 00JazaTh SHEPTUEH U HE MOXKET COBEp-
miath paboTy, MOTOMY YTO 3TO IMPOCTO MEXAHU3M, MO3BOJISIOLIUI
3Ty SHEPTUIO UCIIONb30BATh. /[pyeumu cioeamu 601HaA — IMO Mexa-
HU3M @3aumooericmeus. ITo JErKO MOHATh HAa MPOCTOM MpUMEPE.
Korna Mb1 Be3éM caHkM 3a BEpPEBOUKY, TO BEPEBOUKA HE SIBIISAETCS
CBOMCTBOM CaHOK WJIM YEJIOBEKA, OHA SIBJIIETCS MEXaHU3MOM B3au-
MOJACHCTBUS MeXay HUMHU. VTu poCcTO MOCPETHUKOM MEXAY CaH-
KaMH 1 YEJIOBEKOM.

Bor Ttenepp, korga Mbl TPOSICHIIIM HEKOTOpPHIE OCHOBHBIE
TEPMHUHBI, MOXKHO TIEPEXOJNTh K pa3paboTke Hamel Teopun. [lep-
BbIM U OCHOBHBIM MOCTYJIATOM Halleil Teopuu, OyleT MOoJI0KEHHE,
YTO B PUPOJIE CYLIECTBYET TOJIBKO MAMEPUsL.

To ecth Bce TO, UTO MOKHO molynars. B mpupoje Bce co-
CTOUT U3 MaTepUH, a CIIeI0BATEIbHO, IPUPOJIa — ITO U €CTh MaTe-
pus, TO3TOMY HMYEr0 HEMATEpUAIbHOTO, BPOJE KAKUX-TO BUPTY-
QJIBHBIX YaCTHUI] WJIM MUPHUUECKUX "ABIPOK", B IPUPOJE HET U OBITH
HE MOXeT. B Heil Takke HEe MOXKET OBITh HHYEro OTPHUIATEIIEHOTO
UM MHUMOro. OTpuuarenbHble BEIWYUHBI MPUAYMAINA TOPTOBIBI
JUIst 0003HAYEHUS J10Ira, a MPUPOIa HUKOMY U HUYETrO He JI0JDKHA.

Kpome sHepruu, oHUM U3 OCHOBHBIX (yHIaMEHTATIbHBIX
CBOMCTB, NPHUCYIIUX MAaTEPHUH, SBISIETCS 3ITeKMPUUECKUl 3a-
PA0. DKCIEPUMEHTAIBHO 1aBHBIM-JABHO YCTAHOBJIEHO U 3TO JIETKO
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Beonroyust MATEPHH

MIPOBEPUTH 0€3 KAKON-TMOO0 CIIOKHOM amnmaparypsl, YTO dJIEKTpUUe-
CKH1 3apsij] ObIBaeT IBYX MPOTUBOIOJIOXKHBIX TUIIOB WUJIH, KaK TOBO-
PAT YYEHBIE IBYX 3HAKOB - MOJOKUTEIBHBINA U OTPUIIATEIbHBIN.

Mpumeuanune! Imu mepmunvt enocam 6 pusuxky onpeoenén-
HYI0 nymaHuuy u 0vl10 0bl 20pa300 102uiHee HA36aMmb 3apA0bl, HANPU-
Mep, KPACHBIM U CUHUM RO AHAT0ZUU C MAZHUMHBIMU noatocamu. Hnu
euwé mounee memuovim u ceemavim. Illomomy umo, Kax ckazamno eviuie,
ompuyamenbHble eTUYUNHBL — IO AMPUOYM MAMEMAMUKU 1A60UHU-
K08. A 68 Mmamemamuxe, 6 OMaAUYUU OM RPUPOObL, NPU C/IOHCEHUU NOJI0-
HCUMENBHBIX U OMPUUAMETbHBIX 8€/IUYUH, RoyYaemcs HYab. Hnu, ny-
cmoe mecmo. A 6 npupooe ne 6vigaem HycCHOMbL, HOIMOMY HPU 00b-
€OUHEHUU 3apa006 UX noJsA He UCYe3alom, ad 00beOUHAIOMCA 8 00HO,
cpasumayuonnoe none. To ecmov neiimpanvroe meno odaaoaem 08yma
3apaoamu cpazy. Toavko eom 00 yueHvlx IMO KAK-moO He 00X00um u
OHU, YMOObL He 00UdEemb MAMEMAMUKY, HAYUHAIOM COYUHAMD. ..

DJIEKTPUYECKUIN 3apsi]i MPOSBISIETCA B BUIEC J1eKmpuye-
CK020 nojsA. JKCIEPUMEHTAIBHO TaK € YCTAHOBJIECHO U 3TO TOXKE
JIETKO IIPOBEPUTH, UTO TEJIA UMEIOIINE OJAUHAKOBBIE DJIEKTPUIECKUE
3apsAabl, OTTAIKABAIOTCS, 4 UMEIOLLKE PA3HbIE 3apsAabl, IPUTATABA-
t0Tcs. To ecTh Tena, B 3aBUCUMOCTHU OT THUIIOB MJIM 3HAKOB 3apsiiOB,
B3aMMO/JICUCTBYIOT 110 Pa3HOMY.

I1o aHanoruu ¢ Npo3pavHOCTHIO, KAK CBOMCTBOM IIPOITYCKATh
CBET, MbI C MOJIHBIM MPABOM MOKEM OIPEJECTUTD 3apA0d, KaK CBOM-
CTBO WJIM CIOCOOHOCTh MaTepHwH B3ammojelcTBoBaTh. CremoBa-
TEJIbHO NpUmMANCEHUe U OMmMaIKueanue — 3T0 U €CTh 83aumooel-
cmeus.

A Tak Kak MaTepualibHbIE Tela, UMEIOLIUE 3apsiibl, B3aUMO-
JEUCTBYIOT HA HEKOTOPOM PACCTOSIHUH, CIIEIOBATENIBHO, 3apsil — 3TO
C6OlICMEa Mamepuu 63aumooeiicneo8anms Ha pAcCmMoOAHUU. A BOT
CWJIbHBIE 9TU B3aUMOJICHCTBUS WU clabble, 3aBHCUT TOJBKO OT pac-
CTOSTHUSI MEXKy B3aUMOJCHCTBYIONUMHU 0ObEKTaMHU.
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Anexcandp BECEAOB

MarepuaibHbie Tena BCET1a B3aMMOICHCTBYIOT Ha PacCTOs-
HUU, Yepe3 MOCPETHUKA, KOTOPBIM SBJISIETCS noJie 3apada. V1 Tak kak
0Jie, 3TO BCETO JIUIIb MOCPEAHUK, TO IPU B3AUMOACHCTBUSIX OHO HE
u3MeHsercs. 1 HemoHsATHO 3TO, O BUAMMOMY, TOJIBKO TEOPETHKAM,
TaK KaK OHH B3aHMO,Z[€I>'ICTBI/ISI Ha Pa3sHbIX PACCTOSAHUAX, OHU CYH-
TalOT pa3HbIMU BSaHMOHGﬁCTBHHMH.

Korna mbl npubmmkaem Apyr K Ipyry ABa MaTepHaIbHBIX
TCJIa, UMCIHOIINUC OJUHAKOBBIC 3apsA/bl, OHU OTTAJIKUBAKOTCA. 910
MPOUCXOIUT MIOTOMY, UTO HOJIAA 0OUHAKOGHIX 3APA008 HenpoHUuYa-
eMbl YT JUIsl Ipyra U Mpu COMMKEHUH OHU YIPYTro AedopMupy-
I0TCS, YeM U 00yCIaBIMBAIOTCS CHIIbI OTTalKuBaHus. To ecTh Tena
OTTaJIKHUBAIOTCSI CBOUMU MOJISIMHU.

Korna mbl npubimkaem Apyr K Apyry MaTepualibHbIE Tena,
HMCIOIUC MMTPOTHUBOIIOJIOXKHBIC 3apAAbl, OHU IPUTATUBAROTCA. Onath
JKC NPUTATUBAKOTCA HC 3apsAbl, a IOJIA. 910 MMPpOUCXOOUT MOTOMY,
YTO HOJIA PAZHBIX 3APA00E CHIPEMAMCA CAUMbCA OpY2 ¢ Opyzom. Y
B OTOM CJIy4ac TCJIa TaK KC IMPUTATUBAIOTCA CBOUMMU ITOJIAMH.

[Ipu 5TOM y HUX TaK k€ MPOSIBISIOTCA CBOMCTBA YIIPYTOCTH,
HO COBEPUIEHHO MPOTUBOIOJIOKHOIO ACHCTBHUS. IJTO CBOMCTBO
VIPYroCTH Kak Obl BhIBEPHYTO Hau3HaHKy. Eciu mpyxkuHa npu
0O0JIbIIEM PACTSDKEHUU COMPOTHUBIISIETCS CUIIbHEE, TO CHIIBI IPUTS-
KEHUS TIPU YBEIMUEHUH PACCTOSHUS HA00OPOT 0CIIabeBaroT.

Ecmu ABa TCJia C IIPOTHUBOIIOJIOKHBIMHU 3apsiaMU IPUTATHUBA-
IOTCS 10 CONMPUKOCHOBEHMSI, TO OHU OKa3bIBAIOTCS OKPYKEHHBIMHU
JBYMS IIPOHUKINUMHY APYT B Ipyra U CIUBIIUMUCA BMECTE JIIEKTPHU-
YECKUMHU MOJIIMU. B uTore 3To mpuBOAUT K TOMY, UTO 3aps/bl, KaK
CBOICTBa MaTepuu OOBEAMHSIIOTCS, UX Oelcmeusa JacTUYHO B3a-
UMHO KOMIIEHCUPYIOTCSI U CONM3UBIIMECS Tela, B OOIIEM U LEJI0M,
OKa3bIBAIOTCS 271eKmpuuecku neiumpansvuvimu. Ciedyem umems 6
6UOY, UMO KOMNEHCUPYIOMCA MObKO Oelicmeusn 3apados, camu
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Beonroyust MATEPHH

JHce 3apaosl, AGNAOUUECA HEOMBEMIEMbIM CEOUCHEOM Mamne-
puu, HUKyOa He ucue3arom.

Bot 3TH, cnuBmInecs BMecTe, 3JeKTPUUECKUE MOl TPOTUBO-
MOJIO’KHBIX 3aps/IoB U 00pa3yloT 2pasumayuonnoe noae o0benn-

HEHHOT'O MaTepuanbHOro oobvekTa. Y eciau Mbl monpodyem npuoiu-
3UTh JBA TAKUX JJIEKTPUICCKU HEHMPAIbHbIX MATCPUATHHBIX TEla
IPYT K OPYTY, TO IMEKTPUIECKHE MOJIs, 00pa3yroIIne TPaBUTAIIUOH-
HOE T0JIe, OKpYXKarollee X, OyayT CTPEMHUTHCS YKe€ B3aUMHO TI0O-
MapHO CIUTHCS APYT C IPYTOM, UTO IPUBEAET K MPUTITUBAHUIO 3TUX
TEI IpYr K Ipyry.

A crnenoBaTenbHO Teja, 00aJalouIe 2paeUmayuOHHbIMU
nonamu OyIyT 6cez0a MPUTATUBATLCS APYT K Apyry. IMeHHo u3-3a
CBOWCTB TpaBUTAIIMOHHBIX MOJICH, CIIUBATHCS PYT C IPYToM, COMU-
3UBIIHECS aTOMBI OKPYXKEHBI €IMHBIM IPABUTAIIMOHHBIM TIOJIEM, 00-
pa3ys OJIHO LIeJIOe.

A T03TOMY YTBEpXKIEHUS YUYEHBIX, UYTO KaXAbIA aToM Of-
HOTO TeJa MPUTITUBACTCA K KAXKIOMY aToMy APYTOTro, SIBISIFOTCS
OOBIKHOBEHHBIM 3a0myxaeHueM. [loaToMy mpou3BeneHUE Macc B
dbopmyse "BCEeMHUPHOro" TATOTEHHUS MO CBOCH CYTH Tak ke ab-
CypIHO, KaK 1 cama popmyia.

Ilpumevanue! Ha yposne omoenbHbix amomos mozym 63a-
UMOOCIICIME08ANMb MOJILKO AMOMbBL 24308, 001adalouiue 00abuiou
ompuyamenvHou acummempuen (cm. Huice), 00yc1061eHHOU
mem, 4mo noJisa 00H020 3HAKA HEenpoHuyaemsl opye onsa opyza. 1
UMEHHO NOIMOMY OHU CHPEMAMCA PACUUPUMBCA OECKOHEUYHO,
umo denaem uoer0 2pasUmMayUOHHO20 KOL1Anca 6e32pamomHuon u
aocyponoii.

A 3mo 3nauum, YUMo HUKAKOU AHMUZPAGUMAUUU 6 NPU-
Ppooe cyuecmeoeamsy He MOHCen, NONMOMY YO OMMAAKUEAMbCA
MO2ym moJbKo mena, umeroujue 00UHaKosvle 31eKmpuyecKue 3a-
pAobl. 3a npumepamu 0aneko X00umv He HAOo, 1i00vle mena,
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Anexcandp BECEAOB

Haxooauwjuecsa Ha naaxneme, NPUMAZUEAIOMCA K Hell C Onpeoenén-
HOUl CUN0ll, 3a8ucauieli Om paccmoAHus 00 eé n08epPxXHoCmu.

JIroOBle Tea BO BCEJICHHOM, 36€30bl, NJIAHEM bl, AHOMBbL IJj1e-
MeHmapHwle, cybdriemenmaphusvle Yacmuypl, 00IaTAI0T CBOUMH
COOCTBEHHBIMH TPAaBUTAIMOHHBIMU TOJISMH, KOTOpPBIE XOTS U
UMEIOT OECKOHEUHBIN pasnyc NEeHCTBHs, HO OUYEHb CHIIBHO ociale-
BAIOT C PACCTOSHUEM MO 00paTHO KyOMdeckoi 3aBucuMoctu. U B
CUIIY CBOETO OECKOHEUHOTO pajnyca JCHCTBHUS, STH MO SIBISIFOTCS
eezoecyuieil ynpyzoii cpeooil, B KOTOPO paCIpOCTPAHSIOTCS TPaBH-
TallHOHHBIE BOJIHBI.

DTO TOBOPUT O TOM, YTO HUKAKOTO 3(upa, (GU3NIECKOro Ba-
KyyMa, CKa304YHOTO MPOCTPAHCTBA-BPEMEHU WJIM KaKOI'0O-TO TpUJE-
BATOIO LIAPCTBA B MPUPOJIE HE CYIIECTBYET.

N xak Mbl YCTaHOBUJIM BBIILIE, TPABUTALIMOHHOE TOJIE, KaK
nojie 00pa30BaHHOE SJEKTPUUECKUMH IOJSIMH, TaK e 00JamaeT
YIPYTOCTBIO U TIOATOMY JTF000€ TeJ0, IBUTASICh B TPABUTAIIMOHHOM
noJie, OyJeT Co3/1aBaTh B HEM YIPYTYIO BOJIHY CKaTHsI, CKOPOCTh KO-
TOPOW MOCTOSIHHA, ITOTOMY YTO ONPENENSETCS TOJBKO YINPYTHMH
CBOMCTBAMHM JJICKTPHUYECKHUX TIOJICH, 00pa3yloIHMX 3TO T'paBUTAIH-
oHHOeE ToJie. JIimHa 3TON BOJHBI OyJET ONpeAeNsAThCS Pa3HOCThIO
CKOPOCTEH caMOM YaCTHUIIbI M BO30YKIAE€MOM €10 BOJHBI.

E€ M0KHO onucaTh CIeNyIOUM BBIPaKECHUEM:

A=(Vs-Vu)lt,

rae Vu— CKOpOCTh YaCTHIIBI,

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

Kaxk n3BecTHO, CKOPOCTH BOJIHBI B IPABUTALMOHHOM I10JI€ CO-
crapiisieT 300 000 KHIIOMETPOB B CEKYHY. DTO TO, YTO YUEHBIE OIIIH-
00YHO Ha3bIBAIOT CKOPOCTHIO CBETA U KOTOpas SIBJISIETCS MOCTOSH-
HOH. CKOpPOCTh pacpoCTpaHEHUs BOJIHBI B TPAaBUTALIMOHHOM II0JIE,
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Beonroyust MATEPHH

BEJIMYMHA JICUCTBUTENBHO IIOYTH ITOCTOSIHHAs WM OIpeaessercs
TOJIBKO €r0 CBOMCTBAMH.

A Tak Kak MaTepuajbHbIE Tejla MOTYT B3aUMOJICHCTBOBATH
TOJIBKO C TIOMOIIBIO MOJIEH, TO CKOPOCTh BOJIHBI - 3TO U €CTh CKO-
POCTb B3aMMOJAECHCTBHUS.

Cama >xe yacTHIla MOXKET ABUTAThCS B TPABUTAIIMIOHHOM I10JI€
C KaKo# YroJHO CKOPOCThIO, XOTh MHUJUIMOH KMJIIOMETPOB B CEKYHY.

JlBurasice B cnenuuieckon cpene, KOTOPYI MPEICTaBIISIET
co00# TpaBUTAIIMOHHOE T0JIE, 00Pa30BAHHOE AJIECKTPUUECKUMHU T10-
JSIMU TIPOTUBOTOJIOXKHBIX 3HAKOB, YacTHIIa BO30YKIaeT B HUX CHUH-
XpOHHBIE IPOTUBO(A3HbIE BOJIHBI CKaTHs. TO €CTh, €CIM B KaKOM-
TO TOYKE IMOJOKUTEIBHOIO IEKTPUUYECKOTO OIS Y BOIHBI CHKATHE
(rop0), TO B TOi1 k€ TOUKE OTPULIATEIBHOTO MOJIS, HIMEIOLIETO MPO-
TUBOIIOJIO’KHBIE CBOMCTBA, OYy/eT pa3pekeHue (BIaauHa).

Jpyrumu cioBamu, BOJIHBI B 2PAGUMAUUOHHOM HOJIE — ITO
nonepeunsle BOJHBI HA TPAHULIE IBYX Cpell (3JEKTPUUYECKUX MOJIEH )
C pa3IMYarOIMMHUCS TPOTUBOIIOIOKHBIMU CBOMCTBAMHU.

OTO U €CTh T€ CaMbl€ 2PAGUMAUUOHHbIE BOIHbI, KOTOPBIE B
¢usnke OMMOOYHO HA3BIBAIOTCA IAeKmpomazHumusimu. Jla un
OOBbIUHbIE 3BYKOBBIE BOJHBI U BOJHBI HAa TOBEPXHOCTHU BOJBI TaK ke
MMEIOT IPaBUTALMOHHYIO IPUPOLY.

[pumeuanne! Bakyym, mak jce Kax u 3¢pup, no npeocmagnenuio
¢usuxos, cpeoa 00HopooHas, a 603HUKHOBEHUE NONEPEUHBIX 60JIH 6 00~
HOpoOHoul cpede neso3modxcno. Ho ¢ zpasumayuonnom none, oopazo-
6AHHOM BJI0HCEHHbBIMU 0py2 6 dpyza INEKMPUUECKUMU NOSIAMU, CDARUUA
MexHCOy HUMU CYyUjecmeyem, NpAKmuydecku, 6 000l mouyke Imoz20
noJa.

J11st TOTO, YTOOBI TPUITH K BEIBOLY 00 JIEKTPUIECKON TPUPOIE
rpaBUTALMU, JAOCTATOYHO 3JIEMEHTAPHOIO CPAaBHEHMS OCHOBHBIX
dbopmyn 3akona Kynona u 3akoHa "BcemupHOro" taroreHusi Horo-
ToHA. Tak Kak 3TH 3aKOHBI IPAKTUYECKH OMUCHIBAIOT OJHO U TO XKE
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Anexcandp BECEAOB

B3aMMO/ICHCTBUE, TO MOJYYaETCs, YTO 3TO OJIUH U TOT K€ 3aKOH, "OT-
KPBITBII" HEOAHOKPATHO.

Bbonee Toro, 3aKoH 3TOT, MO-BUIMMOMY, BBIBEJICH YHCTO I'€0-
METPUYECKH, TaK KaK B OOIIEM BUJE OH OMHCHIBAET 3aBUCUMOCTh
naOWiAOu ceveHus JI00Oro TENECHOTO YIJa, OT PACCTOSHHS CEKy-
1€} IUIOCKOCTH 10 €70 BEPILIUHBI.

A Tak Kak MaTepuaibHbIe Tena 001a1al0T 00BEMOM, TO yBe-
JMYEHHE €ro pajuyca B 2 pasa, IPUBOJIUT K YBEIHMUCHHIO 00bEMa
3TOTO TeJa U COOTBETCTBEHHO, KOJIMYECTBA €T0 BEIIECTBA, B 8 pas.

A, cre10BaTeNnbHO, U €r0 CUJIbl MPUTSKEHUS TaK K€ YBEITUYH-
BalOTCA B 8§ pa3 WM MPONOPLHUOHAIBHO KyOy paauyca, a He KBaJ-
party, kak ommbo4yHo cuntaau Hetoton u Kymos.

Pacnipenenenue nmoTeHIMANOB IPaBUTALMOHHOTO MOJIS JIIO-
060ro MaTepuaIbHOTO 00BEKTA — TUIAHETHI UK 3BE3/bl rpauIecKu
IPEJICTaBICHO PUCYHKOM (pHc.2). I'paBUTallMOHHBIE CUJIBI IIPUTS-
JKEHUSI YBEJIIMYMBAIOTCS IMPONOPLMOHAIBHO KpOy PACCTOSHUS OT

[IEHTpa TUIAHEThl M JJOCTHUTAIOT MaK-
CHMAJIbHOT'O 3HAYCHUS Ha €€ MOBEPX-
HOCTH. DTa 3aBUCHMOCTh OIHCHIBA-
eTCs BBIPQKECHUEM:

m=kR3, 20e

k — ycnoeuwiii koagppuyuenm

NPONOPYUOHATLHOCTIU,
Puc.2 HeoOxXoouMblll Ol CO2NACOBAHUS
PA3IUYHbIX eOUHUY USMEPEHUsl, OC-

HOBAHHBIX HA NPOU3BOTbHBIX BEIUUUHAX.
R — paouyc macomerowezo mena (36e30v1, nianemaot).
COOTBETCTBEHHO, 110 Mepe YAaJIeHUsI OT TOBEPXHOCTU Mare-
pHANBHOTO TeNa, CUJIa €r0 IPaBUTALMOHHOTO MPUTSHKEHUS YMEHb-
[IaeTcs MO TOMY K€ 3aKOHY U 3Ta 3aBUCUMOCTH OIUCHIBAETCA Clie-
JYIOIIUM BBIPA>KEHUEM:
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F=Fu/(r-R)?

Ilpumeuanue! Umenno uz-3a Kyouueckoi zasucumocmu Kasen-
ouwi He cmoz odHapycume cunvl npumsadxcenus 150-mu kunozpammo-
8bIX 00J1I6AHOK U MYNO UCKO1b308a41 hopmyny Kynona ona snekmpuue-
CKUX 3apa006. U umeHHO noIMomMy amepuKkanuypl He CMOIU npespa-
mumyp ceoni '"NEAR' 6 uckyccmeennwlii cnymuuk acmepouoa 3poc.
Tak sce, kak ne npowén smom "'hoxyc' ¢ anonckum 3onoom "'XAA-
BYC' na acmepouoe Hmoxkasa.)

A Tak Kak CHJIbl IPUTSKEHUS, IEUCTBYIOIINE B LICHTPE MaTe-
pHaTBEHOTO 00BEKTA, B3AUMHO MPOTUBOIIOIOKHBI U YPAaBHOBEILICHBI,
TO CHJIa TPaBUTAINH, a CIIEAOBATEIHHO U JABJICHUE B HEM MPAKTU-
YyeckH paBHbI Hymt0. [loaTomy mobast yacTuila, oka3aBILascs B ca-
MOM IIEHTpe 00beKTa OyIeT HaxXOOUTCS B HEBECOMOCTH M IPU He-
3HAYUTEIIbHOM CMEIIEHUH €€ B KaKyl0-IMOO CTOPOHY, paBHOBECHE
CHUJI HAPYILLIUTCS U YaCTULIA IEPEMECTUTCS B TY CTOPOHY, /1€ IOBEPX-
HOCTb OJIHKe.

Yto B uTore mpuBeAET K TOMY, YTO B LIEHTPE MaTepUaIbLHOTO
Tesa o0paszyercs mycrota. Bot moaromy Jito0bie KOCMHUYECKHE 00b-
€KTbl, aTOMBI U DJIEMEHTAPHbIE YACTULIBI, 3TO HyCcHiOmenvie 00pa3o-
6anus.

OTa MyCTOTENOCTh, Kak '"TpaBUTAllMOHHAs CKopJymna"
npUJaeT aToMaM M 4YacTHIlaM, a TaK XK€ 3Be3[JaM U IUIaHeTam
BBICOKYIO TPOYHOCTh M CTaOMJIBHOCTh. 3eMJis, HapUMEp — 3TO
MYCTOTENBIN Iap € TOJUIUHON CKOPIYIBI IPUMEPHO, OKOJIO 2 THICSY
KHJIOMETPOB, C BHYTPEHHEW armocdepoll MpPUMEPHO TaKOW ke
TOJIIIMHBI U BAKYyMOM B CaMOM IIeHTpe (puc.25).

I'paBuTanimonHoe mojue, 0Opa3oBaHHOE OJWHAKOBBIMHU 3JICK-
TPUYECKUMHU TOJISIMU Pa3HBIX 3HAKOB, TEOPETUUECKH, YEHMPATbHO
CUMMEMPUYHO W €r0 BeIUYMHA 3aBUCHT TOJBKO OT (PU3UUECKUX
pa3MepoB 3TOr0 MaTEPUAJILHOIO TENA.

Jlis Toro 4yToOBI ABUTATHCS Jajibllle HAM HEOOXOAMMO Ha He-
KOTOpO€ BpeMsi BEpPHYThCS K CTpoeHHIo aroma. Kak Obulo ckazaHo
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BBIIIIC TIJIaHETapHAast Mozesb Pe3epdopaa u kBanToBast Mozelb bopa,
MO0 CYTH TPEICTABISAIONIMNE COOOM AJIEMEHTapHBIE BEYHBIC JBUTA-
TEJIH, IJIs Halllel TEOPUU COBEPIICHHO HETTPUEMIIEMBI.

A BOT aroMsl 1o Mozxenu TomMcoHa, HanOoOJIee MOJHO OTBE-
YaloT PealbHOCTH, TaK KaK OHHM COCTOSIT U3 OJUHAKOBOI'O KOJIMYe-
CTBa BHGMGHTapHBIX qacTun C HpOTI/IBOHOHO)KHbIM 3ap;1;[0M, CIIC-
MGHTI/IpOBaHHbIX MOIIIHBIMU CUJIaMH B3aUMHOT' O HpI/ITH)KeHI/I}I.

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

HMHU I'paBUTAMOHHBIMHA IIOJISIMKW OHM MOT'YT 3aXBaTbIBaTh pa3jidy-
Honera

HBIC CBO6OI[HBIG OJIEMCHTAPHBIC U

rPaBHTaYNOHHER

m,,A . '__,"“f‘ cyOd7eMeHTapHbIe YacTHIBI |
PaToe ~
—<| @ ® <@ | yICPXKHMBAaTb WX Ha CBOCH IIO-
ol J orrou e
oroneni T SR® BEPXHOCTH, TaK K€ KaK IJIAaHETHI

-

oo e« YIEPKUBAIOT Ha CBOEH MOBEPX-
HOCTH Da3JIMYHbIe NpPEAMETHl U
atmoctepy (puc.3).

VY aroma, yaepKuBarolero

BonHa

Ha ce0e¢ 4YacTUIBl TpPEeuMYyIe-
CTBEHHO KaKOT0-I100 OTHOTO 3a-
psAna, TPaBUTAIMOHHOE IT0JIe, OKPYKAIOIIee ero, yxe OyIeT He Co-
BCEM CUMMETPUYIHBIM.

OHO OyJeT COCTOATH W3 ANEKTPUUYECKUX TOJICH, HECKOIBKO
Pa3JIMYaAOIIUXCS 110 BEJIMYMHE U PAJAUYCYy ACHUCTBHUS, YTO NPUBEIET
K HEKOTOPOMY OCIIAOJICHUIO TIPUTSHKEHUS aTOMOB JIPYT K APYTY. DTy
Pa3HOCTb BEJIMYMH DJIEKTPUYECKHUX II0JIE€H, Mbl U HA30BEM dacCUM-
Mempueil 2pasumauuoHHO20 noJisi.

Eciii Ha TOBEpXHOCTH aToMa Mpeo0JIaar0T YaCTHIIBI C TI0JI0-
JKUTEIIBHBIM 3aPSJIOM, TO ACUMMEMPUs €T0 TPABUTAIIMOHHOTO TIOJIS
OyIeT moJIoKUTENbHOW. Wu oTpuniaTenbHoOM, eciiu Hao00pOoT.

Jlpysumu cnosamu, acummempusn 2pagumayuoHHoz0 noJs
amoma, Mo €20 HEeUIHUI U30bIMOYHBLIL IJIEKMPUYECKUIL 3aPA0.
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Bce BemecTBa B mpupose COCTOSIINE U3 aTOMOB U MOJIEKYII,
BCEr/la MMEIOT HeOOJbIINe M30BITOUHBIC SIEKTPUYECKUE 3apsizibl
(acummempuro), 3aBucsIINE OT U30BITOYHOTO 3apsizia CPEbl, KOTO-
PBIMH ONIPEACISIOTCS UX aAzpezamHble COCMOAHUA U 83AUMOOeH-
cmeus opyz ¢ 0pyzom.

Mertasibl, UMEIOIIME HEOONBITYI0 ACHMMETPHIO TPaBUTAIH-
OHHBIX IT0JIEH aTOMOB, KaK MPaBUIIO, HE MIPO3payuHbl, TaK KaK MOTJIO-
MIAI0T WM OTpaXxaroT OomOapaupyromue ux gacTuubl. OTpakeHue
IPOUCXOIUT B pe3yIbTaTe BOSHUKHOBEHHS OTPAKCHHOW IPpaBUTAIIH-
OHHOH BOJIHBI IPU OTCYTCTBHH Ha ITOBEPXHOCTH aTOMa HPUTSHYB-
MUXCS K HEMY YacTHIl, KOTOPask BEITAIKUBAET 0OPaTHO YaCTHUILY, KO-
TOpas 3Ty BOJHY H CO3JIaJa.

PucyHox A WITIOCTpUPYET MEXaHM3M IPO3PAYHOCTH WIIH
IPOMYCKaHHs KaKoro-1u6o u3inydeHus. CBOWCTBOM MPO3PAYHOCTH
00BIYHO 00JTaJal0T BELIECTBA C JOBOJILHO OOJBIION acuMMeTpHue
I'PaBUTALIMOHHBIX IOJICH aTOMOB WJIM MOJIEKYJI, yAEPKHUBAIOIIUE HA
ceOe OobIIOE KOJIMYECTBO IJIEKTPOHOB, KOTOPBIE 00ECIIEUHBAIOT
MEXaHN3M TEePEen3ITyICHHs.

Pucynox B u C 00BSACHAIOT MEXaHU3MbI OTKJIOHCHUS TPaeK-
TOPHH YaCTHIIBI, IPOJIETAIOIICH CKBO3b (OJIBIY B 3KcriepuMenTe Pe-
3epdopaa. B — mexanusm nepeusnydeHusi, a C — MexaHU3M I'PaBH-
TAIIMOHHOTO JINH3UPOBAHHUSI IIPH MIPOJIETE YACTULIBI CKBO3b MEXKIya-
TOMHBII IIPOMEKYTOK.

Ipumeuanue! Dremenmapnsle wacmuybl Max yHee UMEIOM ACUM-
mempuro cpasumauuOHHblIX l’l0./l€l/vl, 06yCJ106Jl€HHy10 npujiuniiumu K
HUM cyﬂaﬂemeumapubmu yacmuuamu. Acmwnempuﬂ spasumauuon-
HbIX noJell YaACmUul, amomos u Opy2ux MamepuaibHuIX 06beKmos, 06y-
C/106J1€HaA CBOlICMBaAMU mamepuu, Komopbole dmpmupyrom cd;eputwcxylo
MEMPUKY 6CeleHHOU.

Hmenno 6szodapﬂ cd;epultecxoft mempuke, mamepui 6CejieH-
HOll He cobpanacet 6 00UH GONbULON KOM, a 00pazyem jlemMeHmapHble
uacmuysl, amomol, 36€30bl U NIAHEMbl, UMEIOUWUE ACUMMEMPUYHbLE
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spasumauuoOHHble noJiA. B eexnuooeon MempuKe 360/1I0UuUA 6Ce/leHHOU
Oblia Ovl HEBO3MONCHA.

AcuMMeTpHEil TpaBUTAIMOHHBIX MOJIEH aTOMOB WUJIA MOJIEKYJT
BEILIECTBA OINPEIETAECTCS U BEC 3TOrO BEIIECTBA B TPAaBUTAIIMOHHOM
noJie 3eMJIM WIH JIPYruX KOCMUYECKUX TEl.

[Ipeobnananme oTpuULATETbHOW aCUMMETPHM T'PaBUTAIIMOH-
HBIX IIOJIE KOCMHUYECKHX OOBEKTOB M aTOMOB B TOH 00JacTH BCe-
JICHHOM, B KOTOPOI HAXOAUTCS HAIIIE TAIAKTUKA, OOBSICHSIETCS HEU3-
MEHHOCTBIO 3aKOHOB MIPHUPOJBI JJIs JTIOOBIX MacHITabOB CYIIECTBO-
BAHUSI MAaTEPUH.

Tak kak B 11JIOM BO BCEJICHHON HE MOXET OBITh PA3HOTO KO-
JIMYECTBA MPOTUBOIIOIOKHBIX 3apsiA0B, TO 3TO 3HAYUT, UTO B HEH CY-
MICCTBYIOT TaKHE€ K€ 00JIACTH, COCTOSIINE M3 MAaTepUU, UMECIOIICH
MOJIOKUTENBHYIO aCUMMETPUIO TPaBUTALMOHHBIX MOJIEH, KOTOPBIE
HUKOT1a He OyIyT JOCTYIHBI JUISI OPTaHOB HAIIIETO 3PCHHUSL.

DTO U ecTh Ta caMas TEMHas MaTepus, KOTOPYIO MbITAIOTCA
HalTH y4EHBIE.

[ManakTky, 3B€3/1bI U IJIAHETHI, COCTOSIIIIUE U3 MAaTEPUU C TIO-
JIOKUTETbHON aCUMMETPHUEN TpaBUTAILMOHHBIX TMOJIE aTOMOB, MBI
HUKOT/Ia HE CMOKEM YBHAETh, TOTOMY YTO YACTHI[bI C TTOJIOKUTENb-
HBIM 3apsAJIOM, U3JTy4aeMble 3BE3JaMHU COCTOSIIIMMH U3 TEMHOM Ma-
TE€pPUH, YMEHBIIAIOT U AK€ HHBEPTUPYIOT Pa3HOCTh MOTEHIIUATIOB B
MOJIEKYJIaX POJOMUHA, KOTOPBIM MBI O0SI3aHBI 3PCHHEM.

YBUJETh UX MOKHO JIUIIb Ha ()OHE YEeTO-TO CBETIIOTO. DTO, IO
CYTH, CaMbIil HACTOAIINN MapauIeIbHBIN MUD, C Pa3yMHBIMH 00UTa-
TEJSIMA KOTOPOTO MBI HUKOT/Ia HE CMOYKEM BCTPETUTCS U 00IIATHCS
HETOCPEICTBEHHO.

Jlaxxe HeOOJIBIIION KYCOK BEIIECTBA, COCTOSIIIIUIA U3 MaTEPUH C
MOJIOKUTETFHOW acCUMMETpHEH, OyZeT BEeCUTh Ha 3eMJIe HECKOJIBKO
TOHH, TaK K€ KaK 1 BEILlECTBO HAIIIET0, CBETIIOT0 MUPA HA UX IJIaHe-
tax. [IoaToMy HU O KaKUX B3aUMHBIX MOCEHICHUSX HE MPUXOAUTCS
JTaKe U MEUTaTh.
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EAMHCTBEHHBIM IPEICTaBUTENIEM TEMHOM MAaTEpUM B HAILIEM
MUpE SABJSAETCSA MPOTOH. JTO TaKasl ke YaCTULA, KAK U JIEKTPOH, HO
oOnanaromiasi TMOJOXKUTEIBHON acHMMMETpHE TIpaBUTAIMOHHOTO
nosist. I MMEHHO u3-3a MOJ0KUTEIbHON ACUMMETPHUY I'PaBUTALMOH-
HOTO MOJs, NpoToH nputrsrusaercs 3emuéid B 1800 pa3 cuibHee
AJIEKTPOHA.

W uMEeHHO 3TO OOCTOATENHCTBO SIBISIETCS MPUYUHOU YTBEP-
XKICHHSI, UTO TEMHAsI MaTepus cocTaBisieT 6onee 80% Bcero Berie-
CTBa BcesieHHOW. HaBepHoe yu€Hble, )KMBYIIUE HA TUIAaHETaX U3 Ma-
TEPUH C MOJIOKUTEIHHOW aCHMMETPHUEN TPaBUTALIMOHHBIX MOJIEH, TO
’)K€ caMoe roBOpPSAT O Haiel, cBetsion. Ho Ha camom nene, koiauye-
CTBO TEMHOM M CBETJIOW MAaTepUH BO BCEJICHHOW pPaBHBI.

KcraTn, 3aragka TyHI'yCCKOTO METEOPUTA MOXKET OBITH 00BsIC-
HEHA TE€M, YTO METEOPUT COCTOSUI U3 TEMHON MaTepUH C MOJIOKH-
TEJILHOM acMMMETpHUeH IpaBUTAIIMOHHBIX Mosel aToMoB. HeGomb-
1I0M KYCOK TEMHOM MaTEpHUU Bpe3ajicsi B 3eMIII0, ITOBAIMB YapHOM
BOJIHOM Ta€KHbIC IEPEBbSI.

Pacceimarscss OH He MOI Tak Kak, 00jagasl MOJIOKUTEIHHOMN
acuMMeTpuel, Hao00poT Bcocaa B ceOsl 4acTh BBIICTSAIOMUXCS B
BO3AYIIHOW yIapHOW BOJIHE, SJIEKTPOHOB. A 3HAUYHUT UCKATh HYXHO
HEOOJIBIITYIO "IBIPKY" B 3€MHOM KOpE.

J1st 3TOro HYKHO HCIIOJB30BaTh TPAaBUMETPhI, TaK KaK B
TOYKE MaJeHUs] METEOPUTA CUJIbl TPABUTALIMOHHOIO MPUTSHKEHUS
JOJI’KHBI OBITh HECKOJILKO YBEITUYCHBI.

OObmuienne ¢ oOUTATENSIMU 3TOrO0 TEMHOTO MHpa BO3MOXKHO
TOJIBKO MOCPEACTBOM PaJNOCBA3H, IOTOMY YTO YACTHULbI U3TyUYEH-
HbIE€ 3BE371aMU C MOJIOXKUTEIBHON aCUMMETpPUEN IPaBUTAL[MOHHOTO
MIOJISI, COMPOBOXK/IAIOTCSI AHAJIOTUYHBIMU T'PABUTALIMOHHBIMU (3M.)
BOJIHAMU, YTO U YACTHUILIBI C OTPULATEIBHON ACUMMETPHEM.

VBUAETh 3B€3/bl, COCTOSIIIME M3 TEMHOM MaTepuud MOXKHO
JUIIb, €CITU MPUBECTH TPABUTAIIMOHHBIN (DOH BCEICHHOW WU TaK
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HA3bIBAEMOE PEIMKTOBOE U3TYyUeHHE K cepoMy LiBEeTY. Toraa 3Be3/1bl
COCTOSIIIME U3 CBETJION MaTepuu (MaTepuu ¢ OTPUILIATEILHON aCHM-
MeTpHei) OyayT BUIHBI Kak OCIbIe TIATHA, a COCTOSIINE U3 TEMHOM
— KaK 4YepHbIe.

C 37011 TOUKH 3p€eHUs, TaK Ha3bIBAEMBbIE MTYyJIbCApPbI — 3TO ABOM-
HBIE 3BE3/bl, Bpallatoltecs BOKPYT APYr Ipyra U 0Ha U3 KOTOPBIX
UMEET MOJIOKUTEIBHYIO, a JPYras — OTPULATENIbHYI0 aCHMMETPHIO
rpaBUTAlMOHHBIX Tosied. [lpuueM Hama miaHera AOMKHA HaXo-
JUTCS B INTOCKOCTH BpAIllEHUs ATHX 3BE3.

1) Amomovr meépovix eeuyecme umerom oueHv HeOOILULYIO
acumMmempuro ZpasumayuoHHbIX noaei (U30bImoyHbllL 3aps0
OYeHb MAll), NOIMOMY OHU npumsazuearomcsa o0pyz K opyzy
HACMONILKO CUIbHO, YMO 0714 MO20 YMO 0bl UX COGUHYMb OMHO-
cumenvbHo Opyz Opyza uiu Omopeamy, HyIHCHO RPUIOHCUMDb 3HA-
yumesnbHble yCUIUs.

W yem MeHbLIE aCHMMETPHS TPABUTALIMOHHBIX M10JIEH aTOMOB
BellecTBa, TeM OHO TBEpxe. Camas BbICOKas TBEPAOCTb U IPOY-
HOCTb MOXET OBbITh TOJBKO MpPH OJU3KOW K HYJIEBOM acCUMMETPUH
IPaBUTALMOHHBIX MOJIEH aTOMOB BELIECTBA, KOTOpas B CUITY chepu-
YECKOM METPUKHU BCEJIEHHOM, MPAaKTUYECKH TaK K€ HEBO3MOXKHA, KaK
HEBO3MOKHO CYIIECTBOBAHHME a0COJIOTHOTO HYJSI B CTaHIAPTHOM
Mojenu. BerecTBo ¢ HyneBoi acuMMeTpueil Ob110 ObI HEBO3ZMOXKHO
pa3pyLIUTh.

N 510 10BONBHO JIETKO 00BACHUMO. JIF0OBIE 0OBEKTHI BCETICH-
HOU Bcerya cepuueckoit popmbl, KOTOpas 00yCIOBICHA CHUIAMHU
nputshkeHust. Ho ceprdeckuii 00beM HEBO3MOXKHO TIJIOTHO 3aroJI-
HUTh CPEPUUECKUMU TeJIaMHU.

IIpumedanue! JJoxazamenvcmeom IMo20 ModHcen CAyHCUmv HIOM
gaxkm, umo onuna oKpys’cHocmu u ouamemp — 6eJUUUHBL HECOUIMEPUMDBLE U
ROIMOMY IIeKmpUYecKue nos, 0opazyloujue Zpasumayuonnoe noie, HUKo2oa
He Oy0ym paeHoil enutunbl U c1e008AmMeNbHO, ZPAGUMAUUOHNHOE noJle 1106020
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00veKma — r1emMeHmapHoil Yacmuybl, Amomd, NaaHemsbl, 36e30bl, 6ce20a dyoem
UMemsb HEKOMOPYI0 ACUMMEMPUIO UIU U3OLINOYHBLIL 3APAO.

I'paguueckoe uzobpasricenue HanpaAsCEHHOCMU IIEKMPUYECKUX NOTEI,
OKpYdicaowux 11000i 00vekm, nokazano Ha pucynke (puc.d). 30eco ompuuya-
menpHOe none umeem HeCKOAbLKO 00NbUYI0 GeTUYUHY UNU OMPUUAMETbHYI0
acummempuio 2pasumayuoHHo2o nouas. Imo noxkaszano ompeskom A-B na ocu
paccmosnuil om amoma, 2oe oelicmeyem riekmpuueckoe none. Ha ompesxe O-

A Oelicmeyrom yice cuiibl 2pasumayuu.
To ecmbv npu npubnuxcenuu K
amomy uacmuyvl uiu Opy2020 amomd,

KpUBHIE YBLBAHMS ANEKT PUECKAX
NOTGHLWANOR PK ACHMMETDUM

foaawTaonHora nEa UMEIOUWUX MAKYIO JHce OMPUUAM ENbHYIO
acumMmempuio, OHU 6CMPEUAIOm CUJIbl
ommankueanus. Ilpu oanvueiimiem npu-

MoTeHUMan

A B
‘J onuxceHUU, KO20a wacmuua uiu amom
o PacCTORNNE nonaoaem ¢ 30ony 0-A, cunvl zpasuma-
Puc.4 UUOHHO20 NPUMAINCCHUA HAUUHAIOM

npeobnadoamev HAO cunAMU INEKMPUUECKO20 OMMAIKUBAHUA U YACHMUUA C
yckopenuem "'nadaem'’ na amom. Iloxosrce, umo umenHo IMu 2pasumayuon-
Hble CUbl NPUMANCEHUA YUEHbIE U CUUMAIOM HEKUMU A0EPHBIMU CUIAMU, Oell-
CHBYIOWUMU HA KOPOMKUX PACCIOAHUAX.

Bom smom yuacmok A-B u nazvieaemcsa yuénvimu nomeHuuaIbHbIM
oapvepom, KOmopulii Modcem Oblmp NPE00O0IEH MOTLKO Yacmuyeil, umerouiel
HeKomopyio Hauanvhylo ckopocms. Tak umo HUKaKuX mynHnenei u myHHesb-
HbIX Ihhexmoe 6 npupode ne dvieaem. Imo 0dbIuHOE 3a071YIHCOCHUE, 00YC1086-
JIEeHHO€e HENOHUMAHUEM YYEHBIMU RPUPOOLL 2PACUM AU UL,

TBEpbIe Tea MOYTH HEC)KMMAEMBI, TaK KaK U3-32 HEOOBIION
aCUMMETPHUHU 3a30pbl MEXAY aToMaMH HHUYTOXHBL. HekoTopoe,
0YCHb HE3HAYUTEIILHOE CKATHE BEIISCTBA BO3MOKHO M3-3a OTUX HU-
YTOXKHBIX 33230POB MEX]y aTOMaMH, 2 B OCHOBHOM OHO BO3MOXHO
JIUIIH U3-32 COJIEPIKAIINXCS B HEM aTOMOB Ia30B, HMEIONTUX 3HAYH-
TEJIbHYI0 aCHMMETPHIO TPAaBUTAIIMOHHBIX TTOJIEH (pPHC.S).

Paznom TBEpIOTO TENMa MPOXOIUT MO OOJACTAM € OOJIBIIUM
COJIEpKaHUEM DPACTBOPECHHBIX B HEM Pa3JIMYHBIX MPHUMECEH H TO-
BEPXHOCTh pa3joMa H3-3a OONBIINX CHJI MPUTSIKCHHS] MTHOBEHHO
obnerisieTcst MOJIeKyJIaMu Bo3ayxa. M eciu cloKuTh pa3ioMaHHbBIE
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4acTH BMECTE, TO U3-3a MPOCIONKH MOJIEKYJ BO3/1yXa LEJI0ro Kycka
MOJIYYUTh YK€ HE YAACTCS.
[TpunoxuB oueHb OOJBIIOE TaBJICHHE K KyCKaM MOKHO BbIa-

none e BUTH OOJIBIIMHCTBO MOJIEKYN BO3/yXa

OTPVLATENLHOT MONOMHUTENLHOrO
zapana aapApa

W3 pas3ioMa U KYCKH, HENOCpel-
CTBEHHO CONPHUKOCHYBIIKHCH, COEIIHU-
HATCSA. DTO, TaK Ha3bIBagMasi, CBapKa

CHMMETRHA]
aTom JaBJICHUEM, KOTOpasi CHIIbHO 00Jierya-

AHNAKOCTN aTom rasa
Puc. 5

ercs B BakyyMe. MIMeHHO n3-3a TOro,
YTO B BaKyyMe CBapWJIHCH IIAPHUPHI
JFOKa KOCMHUYECKOTO KOpaOJIsi, MPH BBIXO/EC B OTKPBITHIA KOCMOC
9yTh ObUTO HE TOTUO KOCMOHABT JICOHOB.

2) Amombl HcudKocmeii umerom HecKo1bKo OONbULYI0 ACUM-
Mempuio, yem amomol meépovix meJi, NOIMOMY NPUMAZUBAIOM CA
0pyz K 0py2y HeCKOIbKO cadee, 4em 6 meépovlx menax u umerom
603MOMCHOCHb J1€2KO CKOJIb3UMb OMHOCUMENbHO Opy2 Opy2a.

D70 TETKOCTHIO CKOJIBKEHUS 00YCIIaBIMBAETCsl CBOMCTBO Te-
KYy4eCTH KUAKOCTEH U OTCYTCTBHE B HUX TpeHUs. B cuiry Toro, uro
3a30pbl MEX]ly aTOMaMH TOKE€ JIOCTATOYHO MaJIbl, KUAKOCTU TOXKE
MPaKTUYECKH HeC)kuMaeMbl. HesHaunTenbHOe cxkaThe KHUAKOCTEH
TaK e BO3MOKHO JIMIIb U3-32 PACTBOPEHHBIX B HEH MOJIEKYJI ra30B.

AcUMMeETpUsI TPAaBUTALIMOHHBIX TOJIEW aTOMOB Pa3JIMYHBIX
JKUJIKOCTEN TaK K€ MOYKET OYEHb CHJIBHO pasjindarbcs. BemecTsa
CO CPaBHUTENILHO HEOOIBIION Pa3HOCTHIO ACUMMETPHIA JIETKO BCTY-
NaroT B "XUMHUYECKUE" PEAKIUU JPYT C IPYIOM M JETKO CMEIIMBa-
I0TCS, a ¢ OONBIION pa3HOCTHIO, HAOOOPOT pacciauBaroTcs. Pas-
HOCTb MOTEHI[MAJIOB, BO3HUKAIOIIAs B PE3yabTaTe KOHTAKTa MEXIY
KUAKOCTBIO M TBEPIBIM TEJIOM, 0OYCIOBICHHAsI Pa3HOCTHIO aCUM-
METpU TPAaBUTAIIMOHHBIX MOJIEH UX aTOMOB, IO3BOJISIET CO3/1aBaTh
"XUMUYeCKHe" HCTOYHUKH BJIEKTpUYECKOro Toka. I[lpuuém, yem
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OoJIbIlle Pa3HOCTh ACUMMETPHA, TeM Oojee 3PhEeKTUBHBIE HCTOY-
HUKHU TOKa noJryyarorcs. Tak 4To o0ble, Tak Ha3bIBaeMble XMHYe-
CKH€ PeaKIMi UMEIOT (PU3NUeCKre MEXaHN3Mbl B3aUMOICHCTBUH.

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

KunkocTh, mMeroIas ropasio OONBIIYI0 aCHMMETPHUIO Tpa-
BUTAlMOHHBIX IIOJIE aTOMOB, OTHAET 3apsiAbl aToMaM TBEPIOIO
TeNa, YBEIMYUBaAs UX acUMMETpuio. [Ipu 3TOM CHIIBI IPUTSKEHUS
MEXJly aTOMaMHU TBEPAOIO Tela YMEHBUIAIOTCS U OHO JIerye pacra-
JIae€TCsl Ha OTHEJIbHBIE aTOMBI (pacTBopseTcs). M yeM Beillie Temrie-
parypa (acuMMETpHsi) KUIKOCTH, TEM JIETYe PAacTBOPSIETCA B HEM
TBEPIOE TEIIO.

C razamu Bce MPOUCXOIUT Ha000poT. ['a3wl, UMeroIHe ro-
pazno OOJNBIIYI0 AaCHMMETPHUIO T'PABUTALMOHHBIX IOJEH aTOMOB,
4YeM JKUIKOCTH, JIETde PACTBOPSIFOTCS B XOJOJHOW BOJE, TaK Kak
aTOMBI Ta30B CaMU OTIAIOT 3apsi/ibl aTOMaM BOJIbI, YMEHbINAs pa3-
HOCTb ACUMMETPHH, YTO TPUBOTUT K YBEIIMUCHUIO CHIT TIPUTSHKEHUS
MEXJly aTOMaMH T'a3a U )KUIKOCTH. U pu HarpeBaHUU KUIKOCTH €€
aCUMMETpHsl, KaK 1 aCHMMETpPHUsI Ta3a YMEHbILAETCS U PacTBOPEH-
HBIC Ta3bl HAYMHAIOT OYPHO BBIICIATHCS B aTMOCheEpy.

3) Amomol 2az06 umerom 00801bHO 3HAUUMEILHYIO ACUM-
Mempuio 2pasumayuOHHbIX NOAell (3HAYUMENbHLIUL U30LIMOUHBIL
3aps0), 6 pe3ynvmame KOMOPOU MexyucOy HUMU Hpeodradarom
CUbl OMMAIKUGAHUA U NOIMOMY OHU PACHONA2AIOMCA C 3A30-
pamu.

OTU cUJIbl OTTAJIKUBAHMSI MEKIY aTOMaMH Tas3a 3aCTaBJsSIOT
ra3pl 6€CKOHEUHO pactupATbesa. Ho mpu BHENIHEM JaBJI€HUN Ta3bl
JIETKO C)KUMAIOTCS M KOTJIa MEX 1y aTOMaMHU ra3a Io4TH He 0CTa&TCs
MOJIEBBIX TPOMEXKYTKOB, T'a3 MPEBPAILACTCS B HCUOKOCHLb.

"Camockarue" raza B CIEICTBHUH, SKOOBI, TPAaBUTAI[IOHHOTO
MPUTSDKEHUS. aTOMOB JIPYT K JIPYTY, SIBISIETCS MOJIHEHIIIEH YyIIblo,
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KOTOPYIO HECYT JIFOJIU ¢ YOOTUMHU OOBIBATEIILCKUMU TIPEACTABICHH-
SIMH O TIpUpO/JIe TpaBuTanuu. [lanenne marepun camoi Ha ceos, KO-
TOpOE TPEACTaBIsAET COOOM, TaK Ha3bIBAEMBIH TPaBUTAIIMOHHBIN
KOJUTArC, IO CyTH, PABHOCHJIBHO MOTHATHIO CAMOTO Ce0sI 32 BOJIOCHI.

Yem OOnbLIE ACUMMET-

A [ TACTRIA

pus TPaBUTALMOHHBIX IIOJIEH
aTOMOB Ta3a, TEM MEHBIIIE a3
BCCUT B I10JIC TATOTCHUSA 3€MJII/I.
ATOMBI U MOJICKYJIBI BOJIOPOJIA,
HarpuMep, 00JIalaloT  OYCHb
OOJIBIIION acUMMETpHUEH, ci1abo
Puc.6 NPHUTATHBAIOTC 3eMIIeH M MO-

TOMY BCTpPEYAETCS TOJHKO HAa OYEHBb OOJNBIIMX BBICOTaX. Yem
0OJIbIIIE AaCHMMETPHUSI TPABUTALMOHHBIX IOJIEH aTOMOB Ta3a, TeM
MEHBIIIE Ta3 BECUT B IOJI€ TATOTEHUS 3eMIU. ATOMBI U MOJIEKYJIbI
BOJIOPOJIa, HANpUMEp, UMEIOT OYCHb OOJBIIYI0 ACHMMETPHUIO U
BCTPEUAIOTCS TOJBKO HA OYEHb OOJBIINX BBICOTAX.

Kak Obut0 moka3aHo BbIle (PHC.2), TPAaBUTAIMOHHBIE CHJIBI
| TATOTEHUSI OYCHb OBICTPO YOBIBAIOT
C YBEJIMYCHUEM PACCTOSHUSA OT THi-
TOTCIOIMMX TEJ, TO03TOMY CHJIBI

MI.‘II.IL&HI: | npursokenus ConmHua v 3emiu Ha
e
OTKNOHEHWUs YaCcTUL B Wensx pacctostHuu 150 MUJUTMOHOB KUJIO-
Puc.7

METPOB, HACTOJILKO HUYTOKHBI, UYTO
3emutsi, BO BpeMs JIBUIKCHHSI, OCTAETCsl HA OpOHUTE TOJIBKO Oaromaps
60JIHO6OMY 63AUMOO0EIICMEUI0 C TPAaBUTALIMOHHBIM 1tosieM CoHIa.
J1st TOro 9TO OBI MOHATH TPUPOTY BOTHOBBIX B3aUMOJICUCTBHH, J10-
CTAaTOYHO paccMOoTpeTh "3 dexT", Tak Ha3BIBAEMOTO, 2pasumanu-
OHHO020 uH3Uposanus (Puc.6).

OH 3akio4aercss B TOM, YTO YacTHULA, MPOJIETAIOasi MUMO
TATOTEIONIETO 0OBEKTA, B PE3YJIbTaTe BOTHOBOTO B3AUMOCHCTBHSI C
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€ro TPaBUTALMOHHBIM TOJIEM, U3MEHSET CBOIO TPAEKTOPUIO B CTO-
POHY 3TOr0 00BEKTa, CO3/1aBasi ULTIO3UI0 MpUTsHKeHUs. [1og00HBIM
"s¢ppexTom" 00BsICHACTCA U TUDPAKIINST YACTUI] HA Y3KUX IETIAX.
OObsicHsIeTCS 3TO TEM, YTO BOJIHA, COMPOBOXKJAIOIIAs 4Ya-
CTHILy, CO CTOPOHBI OOJbIIECH HANMPSHKEHHOCTH TOJISI UCIBITHIBACT
0oJIbIIIee COMPOTHUBIIEHUE, YEM C TTPOTUBOIOIIOKHOM, YTO U CO3/IAET
OTKJIOHSIIOLIUN MOMEHT, U3MEHSIOIIUN TPACKTOPUIO YACTHULIBI B CTO-
POHY TATOTEIOMIETO 00bekTa. M ueM BBIIIe CKOPOCTh YaCTHUIL U YeM
OJIMXKe UX TPAGKTOPUS K TATOTEIOLIEMY Tely, TEM CHJIbHEE OHHU OT-
KJIOHSIOTCS (puc.7). OmHako O60bIIKe yU€HbIE IO CUX MTOP HUKAK HE
MOTYT IOHSTh, KAKUM 00pa30M CO3/1al0T MHTEP(HEPEHITMOHHYIO Kap-
TUHKY YaCTHUI[bl, IPOJIETAIONINE CKBO3b Y3KHE IIEIH.
UM m HEeBAOMEK, YTO 4HaCTHUIIA,

npoJctaromas 4epe3 CCpCAuny IICIIu,
HC OTKJIOHACTCH, a YaCTUlla, IIpoJicTa-

CONMHEeYHBIA My4

OIS PSIIOM C KpaeM IIEeJH, B Pe3yib-
tate 3(pdexTa rpaBUTAIMOHHOTO JINH-

3UPOBaHMS, OTKJIOHSIETCS B CTOPOHY
Puc.8 3TOrO Kpasl.

[To TO¥ mMpuYWHE, YTO YACTHIIBI, UMEIOIIHUE OOJIBIIYIO CKO-

POCTh 1 BO30YXAaromue 00jiee KOPOTKHE BOJHBI B TPABUTAIIMOHHOM

10JIe TUTAaHETHI OTKJIOHSIOTCS CUJIbHEE, 3aKaTHOEe HE0O MMeeT Kpac-
HOBAThII OTTEHOK (pHc.8).

[MomoOHBIM ke 3(hpeKToM TpaBUTALMOHHOTO JTMH3UPOBAHHUS
OOBSICHACTCS IPUTSDKEHHUE MapaJUIeIbHBIX TOKOB, MPUTSDKEHUE CY-
JIOB Ha TapaJUIeTbHBIX Kypcax, a TaKXKe yYMEHBIICHUE JaBIICHHS
KHUJIKOCTH WJIM Ta3a MPU YBEIHMYECHUH CKOPOCTH BM)KCHUS B Y3KOM
CEYCHHUH TPYOBI, a TaK)Ke aBTO(HOKYCHPOBKA JTyda Jlazepa.

DJIEKTPOHBI, HMCIYCKAaeMbIe J1a3epOM, HUMEIOT OJIMHAKOBBIC
CKOpPOCTH, TIOSTOMY OHHM BO30Y)XKIAIOT BOJIHBI OAMHAKOBOW JUTMHBI
(KOTepEeHTHBIE), YeM U OOBIICHAETCS X HUYTOXKHOE paccesHue.
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AHasiorn4Has cuTyauus HaOlroaeTcs U pH ABHKEHUH IIa-
HeT 1o opbutam. [Ipu nBMKEHUU IO OpOUTE, TUTAHETHI BO30YKIAI0T
BOJIHY B 'PAaBUTAL[MIOHHOM I10JI€ 3B€3/Ibl M Pa3HOCTh CKOPOCTEN 3TOM
BOJIHBI, B 00J1aCTAX € Pa3IMYHON HANpPsKEHHOCTHIO TOJIsI, U3MEHSET
TPAaEKTOPUIO IUIAHETHI B CTOPOHY OOJIbIIEH MIIOTHOCTH MO, YAEP-
xuBas e€ Ha opOuTe (puc.9), 1 OTHOBPEMEHHO MPUIAET IJIAHETE He-
KOTOPBIN Bpalaroluil MOMEHT.

opbuTa
o _ cMeueHMe Cuutbl nputsbxenust JIyHsl,
. THE"WBMH"B HaIpUMep, Ha TAKOM PACCTOSHUU
BUKEBHWA
g HACTOJBbKO HUYTOXHBI, 4YTO HE

'_: \| TompKkoO HEe MOryT neOPMHUPOBATH
( cand ) 3EMHYI0 KOpPY WM yJIepKaTb €€

/| Ha opOuTe, KaKk CUUTAIOT yUEHBIE,

HO JIa’Ke HU B MaJICHUIIICH CTEIICHH,
Bl HE BIIUSIOT HA HAIIl BEC.

Ecnu cunel nputspkenust JIyHbsl Obli Ob1 CIIOCOOHBI TTOTHU-
MaTh MMJUIMOHBI TOHH BOJIbI B OKE€AHE, TO B3BECUBLINCH HA IPYKHUH-
HBIX Becax BO BpeMs MPHJIMBA U OTJIMBA, Mbl Obl 3aMETHIIN CYILle-
CTBEHHYIO pa3HHUIly B Bece Hamlero Tena. Kpome storo npuianBHas
BOJIHA JOJDKHA Obla Obl MepeMenaThesl M0 MOBEPXHOCTH 3€MHOTO
mapa co ckopocThio 1300 KusroMeTpoB M B Hac. ..

B peanbnOCTH, TpoucxoauT ciepyroiuee. IIpakrnuecku He-
BecoMas B nojie TaroreHust ComHila, 3emist BO30yKIaeT B HEM Ipa-
BUTAIIMOHHBIE BOJIHBI. Takue e BOJIHBI BO30YxaaeT u JlyHa B mose
TATOTEHUSI 3€MIIH.

3emiIsi MPOCTO MOKAYMBAETCSl HA OpOuTE MHTEPPEPECHITNOH-
HBIMU TPaBUTALIMOHHBIMU BOJIHAMH, B PE3yJIbTAaTe YEro BOJa B OKe-
aHax pearupyer Ha 3TO packauMBaHME, KaK BOJa B CTaKaHE INPHU
Kaudke KopaoJs.

B npunnumne Tak ke 1moj BIWSHUEM IPaBUTALUOHHBIX BOJIH
JOJDKHBI IIEPEMELIAThCsl M MPEAMETHl Ha MOBEpXHOCTH 3emun. U
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TOJIBKO CHJIBI TPEHUS HE AAIOT UM TaKOi BO3MOXHOCTHU. A B KHJIKO-
CTSIX M Ta3ax CUJI TPEHHUs HeT. A mo3Tomy U atMocdepa Toxe B He-
KOTOpOM CTENeHH MOJABEp)KEHA NMPUIMBHBIM SIBJICHHUSIM, HO B CJE/-
CTBUU OO0JIbILIEH TOJBUKHOCTH, OHU B HEHl HE TaK 3aMETHBI.

DTO IPEKPacHO COTJIACyeTCsl C HACTOSIIEH TeopueH, Tak Kak
MPUJIMBHBIC BOJTHBI B Pa3HBIX OKEaHAX Pa3IMYHBI IO BETUYMHE U HE
COBIAIAIOT C JABMKEHUEM JIyHBI.

Cunel putsixernst COHIIA HA TAKUX PACCTOSHUAX IO TIIa-
HET HACTOJbKO HUYTOXHBI, YTO IJIAHETHI B €r0 MOJe TATOTEHUS
MPAKTUYECKH HUYETO HE BECHT.

Ho BosHBI, KOTOpBIE OHU BO30YX/IAI0T MPHU JBUKEHUH IO Op-
O6uTaM B rpaBUTAllMOHHOM 1ojie COJHIIA, TaK WM WHAYe BIUSAIOT Ha
XapakTep JBUKEHUS COCETHUX TUIAHET U 9TO BHIPAXKACTCS B HE3HA-
YUTENBHBIX KOJICOAHUSX WX CKOPOCTH M HAIPaBIICHUS, KOTOPHIC
Ha3bIBAIOTCs MuOpanusmu. CONHIIE TaK K€ pacKadyrBaeTCs TPaBUTAa-
[IMOHHBIMU BOJHAMH OT JBIMKCHHUS TUIAHET U B €r0 KHIKOU 000-
JIOYKE MIPOUCXOIST AHAJIOTUYHBIE TPUTUBHBIC SBICHUSI.

OObIBaTENIbCKHE MPECTABICHUS MUPOBOTO HAYYHOTO CO00-
IIECTBA O MPHUPOJIE TPaBUTAIIUU, TIPUBEIH K U300pPETCHUIO aOCyp/-
HOTO MOHSTHS TPABUTALIMOHHOTO KOJUIATca, KaK MaJeHus MaTepuu
camoii Ha ce0s, IO CyTH, YTBEP>KJAIOLIero BO3MOKHOCTb MOJHATHS
camoro ce0s 3a BOJIOCHI.

IIpaBaa 310 HE OYEHB-TO IIOMOIJIO YYEHBIM B [IO3HAHUU IIPU-
pOIBI U OHU YK€ OoJiee cTa JIeT UIIYT IPaBUTAIIMOHHBIC BOJHBI, HE
MOJI03PEBasi, YTO YEIIOBEUYECTBO YK€ JIaBHO TMOJIb3YETCS STUMHU Tpa-
BUTAI[MOHHBIMU BOJTHAMHU ISl PaHOCBS3H.

Tonpko Ha3bIBasi UX HE TPaBUTALMOHHBIMH, a 3JIEKTpOMar-
HUTHBIMHU.

KoncraTtupys Bce BblllIeCKa3aHHOE, YTOYHUM OCHOBHBIE TEP-

MMUMHBI.
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"Mamepus, 3mo ece, umo cywiecmeyem He3aA6UCUMO Om
Hawezo co3Hanua''.

Martepusi, 3T0 Oe3HavanbHas ¥ OECKOHEYHAs BCEICHHASI.

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

Ona moorcem 0p06umc;z Ha anomasl, HA IJIEMEHMApPHDbLE, Cy63ﬂ€M6H-
mapmHole, ceepxcy69ﬂemenmapyble yacmuysvl U maxk oanee 00 beckoHeuHo-
cmu. A mak kak ceolicmea uacmuy ecexypoeHeﬁ abcontomno OOMHLZKOGbl,
mo ux usydyenHue pas3iuvHnvblx Komaﬁ()epax u ycKopumeAix cmaHoeumcs
OecKoHeUHbIM U Clled08amenvHo beccmbicienHbiM. Yenosex npocmo obpe-
Kaem cebsi Ha OECKOHEUHYI0 NYCIYI0 MPamy CUl u epemenu!

""Ocnosnble ceoiicmea mamepuu, 3apao, IHEP2UA U HENPo-
Huuaemocmo, "'

"3apao, amo ceolicmeo mamepuu, odycrasnusaruiee
63aUMO0elCMEUs MamepUuaIbHbIX 00beKmoe Opyz ¢ Opy2oM.
3apsia mposIBISIETCS B BUJIE TIOJIS.

""Ilone, 3mo nocpeoHux npu 63aumoOeiucmeusx Mamepuaib-
Hblx men''.

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

[Toe o6mamaeT CBOMCTBOM YIPYTOCTH, TOATOMY B HEM MOT'YT
BO3HUKATH U PACTIPOCTPAHSITHCS YIPYTHUE BOJHBI CIKATHSI.

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

"Inepzus, Imo ceoiicmeo mamepuu cosepuiams pavomy''.
A T03TOMY HUKAKON XMMHUYECKOH, OMOJIOTHYECKOW M KaKOH-IN00
JIPYyTrOi SHEPTUHU HE CYILIECTBYET.

""Henponuyaemocms, 3mo ceoiicmeo, ucKioyarouiee 603-
MOMCHOCHb CYULECIBOBAHUA MAMEPUATbHBIX 00bEeKmMOo8 Opyz 6
opyze''.
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CBOWMCTBOM HEMPOHHUIIAEMOCTH MaTEPHH OOBsICHACTCS €€ He-
C)KUMAEMOCTb U HPOTSHKEHHOCTh. (CKMMaeMOCTh BeIlecTBa 00Y-
CJIOBJIEHA JIUIIb YIPYTOCTBIO AMEKTPHUECKUX MOJIEH, OKPYKAIOIIUX
aTOMBI U3 KOTOPBIX 3TO BELIECTBO COCTOUT.

"leusicenue, 3mo uzmenenue cOCmoAHUA mamepuu''.

JIBuKeHHE — 3TO HE NPUUYUHA, a CIEJICTBUE CYIECTBOBAHUS
MaTepHH, 00yCIOBICHHOE €€ CBOHCTBAMH.

OTO HE XAaO0TUYECKOE METAaHUE M3 CTOPOHBI B CTOPOHY, Kak
YTBEP)KJAIOT MICEBJIOHAYYHbIE MOJIEKYJISIPHO-KHHETHUECKas! TEOPHsI
WIN TEOpUs CTPYH, a OJHOHAIIPABICHHBIN MPOIlECC U3MEHEHUS CO-
CTOSIHUSI MAaTE€PUU — CUHME3.

"Cuna, 3mo Oeiicmeue na mamepuanvbHoe meao pa3sHoOCmu
2PasUMAYUOHHBIX UIU IIEKMPUYECKUX NOMEHUUAN08" "

Hukaxux cun Jlopenua, Kopuonuca, Apxumena uim Koro-1o
emé, B IPUPOJE HE CYLIECTBYET, BCE CHJIBI UMEIOT OJHY U Ty K€ U
€AMHCTBEHHYIO IIPUPOJY, Pa3HOCTh IPAaBUTALIMOHHBIX UJIH JIEKTPHU-
YECKUX IMOTEHIUAJIOB.

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

Onupasice Ha BbILIENIEpEUUCIICHHbIE ()yHJaMEHTaIbHbIE CBOM-
CTBa MaTepUH, MOXKHO HE TOJBKO OOBSICHUTH JIIOOBIE (hHU3HUYECKHE
SIBIICHUS B IPUPOJE, HO JIaKe MpecKa3aTh U couuanbHbie. Hy a te-
neppb nonpodyem pa3zo0parbesi B TOM, YTO K€ TaKOE€ aHTUIPaBUTA-
U, 0 KOTOPOW Tak JIIOOSAT paccyXIaTh Iepel OOBIBATENbCKOM
ayauTopuel, HeKoTopble yuéHble. Kak M3BECTHO, IPU rpaBUTALMH
TeJa BCErAa NPUTATHBAIOTCA APYT K IPYTY.

ITpocTble nornyeckue pa3MbIIUIEHUS NPUBOIAT K BBIBOIY,
YTO II0J] aHTUIPaBUTALMEN IOpa3yMeBaeTcs OTTaJIKUBaHue. B xoze
JMATBHEUINX Pa3MBIIIICHHH Mbl HEU30€KHO TOWMEM, UTO Ta3bl, C
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UX CTpEeMJICHHEM OCCKOHEYHO PaCIIMPSATHCS M3-3a OOJIBIIION acuM-
METPHHY I'PaBUTALMOHHBIX ITOJIEN UX aTOMOB, IOCTOSTHHO HAXOJATCS
B COCTOSIHUY aHTUT'PABUTALIUN.

To ecTh UX aTOMBI U3-3a CHJI OTTAJIKUBAHMSI CTPEMSATCS pas-
JeTeThCsl B pa3Hble CTOPOHBI. M TyT yXk camble cOOOpa3HTENbHbIC
MOTYT CIIeJIaTh JJIs ce0sl COBEPIIEHHO OLICIIOMIISIONIEEe OTKPBITHE,
YTO JIOObIE ABUraTeNd, CO3/IaHHBIC YETOBEKOM, 3TO JIBUTATENH pa-
OoTaromue, 1o CyTu, Ha aHTUTPABUTALUH.

PeakTuBHEIN ABUTaTENb, 3TO HE YTO MHOE, KaK OOBIYHBIN aH-
TUTPAaBUTALMOHHBIN JBATAaTENb. PeakTHBHBIE CaMOJIETHI, PaKEThI-
HOCHUTEIIU CIIyTHUKOB, J1a U OOBIYHbIE HOBOTOIHUE (peliepBepKH, BCe
OHM aHTHUIpaBUTAllMOHHbIE. Ha aHTUrpaBuTaluy paboTarOT Aaxe
aBTOMOOWMJIbHBIE JIBUTATENIN BHYTPEHHETO CTOPAHUSI.

Bennb B kamepe cropanus 1100010 ABUraTens, B pe3ynbTaTe co-
€AMHEHUSI YTIIEBOJIOPOAOB C KUCIOPOJIOM, IPOUCXOJUT CUHTE3 yI-
JIEKHUCIIOTO ra3a, KOTOPBIM PacIIUpAsACh U3-3a OTTAIKUBAHUS (AaHTU-
IpaBUTALMK) €r0 MOJIEKYJ APYT OT Apyra, ¢ OOJBIION CKOPOCTHIO
BBITEKACT Y€Pe3 COIUIO U TOJKAET, B IIOJHOM COIVIACHH C 3aKOHOM
COXpPaHEHMsI UMITyJIbCa, CaMOJIET, pakeTy, 3apsaj (elepBepka WiH
IOPUICHb B IPOTUBOIOJIOKHOM HAIPABJICHUH.

OxkasbIBaeTcs, 4EJI0BEUECTBO YXKE IaBHBIM-IaBHO HUCIIOJIb3YET
AQHTUTPaBUTALMIO, TAK K€ KaK M I'PAaBUTALMIO, B CBOMX HU3MEHHBIX
Y KOPBICTHBIX LIEJIAX, @ BOT TEOPETUKH /10 CUX IOP 3TOTO KAK-TO HE
CO00pa3uiIy.

Hy, npsamo kak repoii koMeauu Moiibepa, KOTOpBIN Jaxe U He
JIOTaIbIBAJICS, YTO BCIO KU3Hb TOBOPHUII IIPO30M. . .

4. IIpocTrpancTBO M BpeMs

N3 ompeneneHuss MaTepuu COBEPLICHHO SICHO, YTO OHAa HE
HY’KJIaeTCs B TAKUX CYLIHOCTSX, KaK IPOCTPAHCTBO U Bpems. Takue
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MOHSATUS, KAK IPOCTPAHCTBO, BPEMsI, Macca, SHEPIHs, TEMIEPATYPaA,
JIaBJICHUE U MPOYEE — 3TO TOJIBKO TEPMHUHBI, IPUIYMAaHHBIE JIFOIbMHU
JUTst 0003HAUEHUSI HEKOTOPBIX CBOMCTB MaTepuUHU.

Ilpocmpancmeo — 3T0 CBOWCTBO MPOTSHKEHHOCTH CaMOW Ma-
TEpUU U TOBOPHUTH O HEM B OTCYTCTBUHM MaTEpUH, COBEPIICHHO Oec-
CMBICIIEHHO. Marepus cama 1o cebe 1 eCTh 00beM.

HIMEHHO 3TO CBOMCTBO IPOTS)KEHHOCTU MATEPUU U JAET HAM
BO3MOYKHOCTb II€pPEMEILATHCS B HEH Kyna yroaHo. Iloaromy Mbl Bee-
r1a IMEEM BO3MO>KHOCTh ChE3/IUTh B COCEIAHIOIO JIEPEBHIO, HA Jady,
B Typuuto, Ha JIyny...

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

N Bpems — 3TO cpaBHUTEIbHAA Mepa OTHOCUTEIIBHONW UHTEH-
CHUBHOCTH KaKHX-JTH00 rporieccoB. Eciin Obl 11011 HE MIMENTH TaKOTo
CBOICTBa, KaK CO3HAHHME U MaMsTh, OHU HUKOTJA ObI HE M300penu
TaKoro MOHATHS, KaK BpEMS U CKOpOCThb. MI3MepeHne BpeMeHn — 310
CpaBHEHHME JITUTENIbHOCTH KaKOT0-JIN0O0 Mpoliecca ¢ ITUTeTbHOCThIO
J1000T0 MPOU3BOJIBLHOTO MPOLIECCa, MPUHSATOTO 3a 3TAJIOH.

B Haiem ciydae ¢ IUMTEIbHOCTBIO TOBOPOTa 3EMJIM BOKPYT
cBoelt ocH. [Ipnuém 3TaoHOM MOXKET OBITH TOJIBKO MEPHOANYECKHI
IIPOLIECC, TOTOMY UTO CPABHEHHE HENMPEPBIBHBIX JIMHEWHBIX IIPOLIEC-
COB — HEBO3MOKHO. OTCIO/1a JIOTUYECKU BBITEKAET HEBO3MOKHOCTh
CYIIECTBOBaHMS TaKOM (PU3MUECKOW KaTeropuu, Kak BpeMs, BO-
o0re.

Cnedoseamenvno, 6 npupooe Hem 8pemMeHu U Mamepus cy-
ujecmeyem 6 6e4HO OJ1AUeMCA HACMOAULEM.

Pa3nnuHoe TeueHre BpeMEeHH B pa3HbIX CUCTEMAX OTCUYETA MO
JDKEHAYYHOH TEOpUH OTHOCHTEIBHOCTH IMpECTaBIsieT co0oil Open
YUCTEUIIEN BObI, KOTOPBIA CTAHOBUTCS OYEBUIHBIM, CTOUT TOJIBKO
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monpoOoBaTh OCMBICIUTE YTBEPXKAEHUE, uTO: "B cucreme A mpoxo-
IUT OOJIBIIIE BPEMEHH, YeM B cucteMme b, 3a 01HO 1 TO ke Bpems .

bonee Toro, cucremsl ¢ 3aMeIJIEHHBIM HJIM YCKOPEHHBIM Te-
YeHHEM BPEMEHHU, JI0JKHBI ObLIIN ObI MCue3aTh U3 BUIY, TaK KaK He-
BO3MOXXHO BUJIETh OJHOBPEMEHHO MPOIILIOE U OyayIiee.

J1ist TOrO, 9TOOBI BO3BPATUTCS HA3a[[ K MPOIILJIOMY COCTOSTHUIO
Kakoro-1ubo mporiecca, ero HeoOXOUMO 3aIyCTUTh B OOpPaTHOM
HaIpaBJIE€HUH, YTO COBEPILIEHHO HEBO3MOXHO, TaK KaK 3TO MPOTUBO-
peuYUT BTOPOMY Hayaly TEPMOJUHAMUKH. A CJIeI0BaTEIbHO, TaKas
duznueckas KaTeropus, Kak BpeMs, B IpUpO/ie HEBO3MOXKHA U Tepe-
MeIIeHHE B MpoLuIoe uin Oyayliee BO3MOKHO JIUIIIb B HAILIEM BO-
oOpaxeHUH U B (DAHTACTHUECKUX paccKa3ax.

5. DJIeKTpHYeCKH TOK
M 3JIEKTPOMATHUTHASI HHAYKIUSI

Cpenu TBEPABIX TEIl CYIIECTBYIOT KJIacC BEUIECTB, aTOMbI KO-
TOPBIX B TBEPJIOM arperaTHOM COCTOSIHUM UMEIOT OCOOCHHYIO BHYT-
PEHHIOIO CTPYKTYpY, CIeM(PHUECKOEe PaCHOIOKEHNUE 3apsSKEHHBIX
3JIEMEHTAPHBIX YACTHUIl, 00pa3yIOIIHNX aTOM, 00yCIIOBICHHOE ChepH-
YECKOUW TeOMEeTpHEN.

HpellCTaBI/ITe.H}IMI/I 3TOU rpymmbl 3JIEMCHTOB, HAa3bIBACMbBIX

deppomaznemurkamu,  SBIAIOTCS
METaJIbl - JKelle30, KOOAJIbT U HU-
kenb (puc.10), y KOTOphIX B cuily
0COOEHHOCTEH BHYTPEHHETO CTpOe-
HUS, TPaBUTAIIMOHHBIE TOJIsA 00Opa-
30BaHbl JIMHEMHO CMENICHHLIMU

arom cheppomarHeTuka JNEKTPUYECKUMHA W IMPOCTOW Mar-
Puc.10
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HUT SBJISETCS OOBIYHBIM 3JIEKTPUUECKUM AUToNeM. M HUKakux cu-
JIOBBIX JINHUHM, BBIXOSIIIIUX U3 CEBEPHOTO U BXOSIINX B FO’KHBIH MO-
JIIOC, HE CYILIECTBYET..

Jluneiinoe cmeuwyenue >neKTPUUECKUX MOJIEH aToMa OTHOCH-
TEJBHO APYT APYyra NposBISETCS B BUAE HEKOTOPOTO HepeKoca rpa-
BUTALMOHHOTI'O MOJI.

W »TOT nepexoc cpagumayuonnozo nonsa n €CTb TO, YTO B
¢u3uKe OMMO0YHO HAZBIBACTCS MACHUMHBIM noiem. [Ipu HarpeBa-
HUU (QeppoMartHeTuka [ria.9], >n1eKTpoHbl, TPUIKIIINE TPEUMYIle-
CTBEHHO CO CTOPOHBI MOJISI TIOJIO-

o

KpUBbLIE YObIBAHWA ANEKTPUHECKMX SKUTEJIBHOTO Sapﬂﬂa, Hel‘/'ITp -

npn
TPaBUTALMOHHOTO Nons

noreHuwan

3YIOT HHHOHBHLIﬁ MOMCHT H BE€-
ECTBO TCPACT MArHUTHLIC CBOM-

o
=

crBa. [Ipupona, kak Mbl BUAUM,

aa BIIOJIHE 06XO,Z[I/ITC5I CaMbIMU MU-

R HUMAJIbHBIMU U MPOCTBIMU CPCII-

0 paccronnue

CTBaMU.

Puc.11a B cummempuunom rpa-

BUTALIMOHHOM I10JI€ TeJla, TOTEHIMAN JIF00OH TOYKH, KaK B I0JIE I10-
JIOKUTENIBHBIX, TAK M OTPULIATENBbHBIX 3aps10B, OIUHAKOB, II0O3TOMY
Pa3HOCTh WIEKTPUUECKUX MOTEHIIUAIOB B JIF000M TOUKE TaKOIo MOJIs
paBHa HYJIIO.

OpnHako TakMX BEIIECTB B IPUPOJE HE CYLIECTBYET, TaK KaK
aTOMBI C CHMMETPUYHBIM TPaBUTALMOHHBIM T10JIEM B CPepruecKOi
METpHUKE BCEJICHHOI 00pa3oBaThCsi HE MOTYT.

[TosToMy aToMBbl JIOOBIX BEIIECTB BO BCEJICHHOW BCETIa
HUMEIOT HEKOTOPYIO @CUMMEmPUI0 TPABUTALIUOHHBIX IOJICH.

B acummempuunom rpaBUTaMOHHOM IIOJIE B KAXKIOU €rO
TOYKE CYIIECTBYET HEKOTOPAs pPa3HOCTh AIEKTPUYECKUX MMOTCHIINA-
JI0B, 00yCIIOBIIEHHASI Pa3HOM BETMYMHOMN IEKTPHUUECKUX TOJIEH, KO-
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TOpasi IPUBOAUT K CMELIECHHIO 3apsii0B B MPOOHOM Tele WM K Io-
JSIpU3alUM, KOTOpas MpH MepeMEeLIeHUN MPOOHOro Tejla OCTaéTcs
HEU3MEHHOM.

OT10 moka3aHo Ha rpaduke (puc.11a), rae TMHUM CMEIIEHBI
110 OCH ITOTEHIHAIIOB Q.

[Tpu nBUXEHUU MPOOHOTO TENa B HEPeKOUuleHHOM TPAaBUTA-
IIUOHHOM TI0JI€ (MAZHUMHOM), T/I€ DIIEKTPUUECKUE MO JTMHEHHO
CMEIEHBI OTHOCUTENFHO APYT APYra, pa3HOCTh 3JEKTPUUECKUX T10-
TEHIIMAJIOB OT TOYKHU K TOUKE U3MEHSETCA, B pe3yJbTaTe 4Yero B HeM
BO3HHUKAET JIBUKECHUE HICKTPUUECKHX 3apsiI0B WU AJIEKTPUUECKHI
TOK.

OT0 siBIEHUE B (PU3MKE HOCUT Ha3BAHUE 2J1€KMPOMAZHUNI-
HOUl unOyKyuu v okazaHo Ha rpaguke (pucrollb), rae auanuu cme-
HIeHbI 1o ocu R. DT0 mo3BOJISET Tak ke JIETKO OOBSICHUTH MPUHITUTT
paboThl, Tak Ha3bIBAEMBIX, YHUIOJSPHBIX TE€HEPATOpOB Oe3
NPUBJICUCHUS] TICEBJOHAYYHOM TEOPHUH OTHOCUTEIBHOCTH WM
Kakux-To Mu(pudeckux cui Jlopenua.

To 06cTosITENnBCTBO, YTO MArHUTHOE 110JIE — 3TO MEPEKOLICH-

HOE TPaBUTAIMOHHOE TI0JIe, 00-

KPUBLIE YOLIBAHUS SMEKTPUYECKNX

NOTEHLWAN0B Npu nepekoce paBOBaHHOG HHHeﬁHO CMeI_HéH—

rPaBUTALHOHHOrO Nons

noteHunan 2

HBIMU JJICKTPUYCCKUMU ITOJIAMH,

a
=

JICTKO JOKa3bIBACTCA MPOCTbIM

IKCIIEPUMEHTOM.

da, B onexkTpoHHO-ITydeBOM

0 paCoTORIE TpyOKe, 3JIEKTPOHHBIN JIyd OT-
Puc.11b KJIOHSIETCS DJIEKTPOCTATUYECKUM

[OJIEM IUIOCKOTO KOHJIEHCATOpa,
OTTAJIKMBASCh OT OTPHULATENBHON U MPUTATUBAACH K MOJOXKUTEIb-
HOU 00KIaaKe. DTO MOKa3aHO Ha pucyHke (puc.12a). Eciou xe oT-
KJIOHSIFOIIYIO CHCTEMY BBIIIOJIHUTH 110 CXEME pUCyHKa (puc.12b), ¢
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JIBYMS TTapaM¥ BEPTUKAIBLHO OTKJIOHSIOIINX AJICKTPOIOB, UMHUTHPO-
BaB TEPEKOC TPABUTAIMOHHOTO TIOJIS, TO IJIOCKOCTh OTKJIOHCHUS
3JIEKTPOHHOTO Jy4a Oynet noBépHyTta Ha 90 rpaaycos.

To ecTh PIEKTPUUECKUMH TOJISIMH JIBYX TIap BEPTHKAIBHO OT-
KJIOHSIFOIIIUX 3JIEKTPOAOB MBI CO3aéM IMEPEKOC I'PaBUTALMOHHOTO
MOJISI UJTK, IPYTUMHU CJIOBAaMU MarHUTHOE T0JI€ U AJIEKTPOHHBIH JIy4,
MPOXOIS Uepe3 ITY CUCTEMY AJIEKTPOIOB, OYAET OTKIOHSATHCS TOPH-
30HTaIbHO. TO €CTh TaK ke, KaK B AJIEKTPOMATHUTHON OTKJIOHSIO-
IIEH CUCTEME.

Tak xak nr00BIC DJIEMEHTApPHBIC YaCTHIIBI COCTOST U3 OoJiee
MEJIKMX CYORJIEeMEHTApHBIX YacTHII,
OHM 00J1a/Taf0T, INOO aCUMMETPHEH,

ANeKTPoH

1100 HEeOOJBIIMM MEPEeKOCOM Ipa-
= BUTALIMOHHOTO TOJIS, B PE3yJibTare
KOTOPOTO TPH [BIKCHUH B aCHUM-

MCTPUYHBIX T'PAaBUTAIIMOHHLIX TII0-

JSX IPYTUX OOBEKTOB, OHHM MPHUBO-
pre-12 JISITCS BO BpAIIICHHE, KOTOPOE TPaK-
TYETCS COBPEMEHHOM HAYKON KaK CHUH.

BripakeHHBIMH JUTIOJIBHBIMA MOMEHTAaMH B OCHOBHOM, KaK
npaBujo0  001amaroT COCTaBHBIC YACTHUIIBI, KOTOpBIC TMpH
CTOJIKHOBEHUHU JIETKO pAaCKaJIbIBAIOTCSI HA COCTaBHBIE YAaCTH.
3H€M€HTapHBI€ qacTulhbl, COCTOAIIINC n3 60)166 MCIIKHUX
CyOBIIEMEHTIPHBIX YaCTHI[ PACKOJIOTh HEBO3MOXHO, TaK KakK y
YCJIOBCUYECCTBA ITIOKA HET UICTOYHUKOB HOI[XOI[}IIHeﬁ MOIITHOCTH.

DJIEKTPOH, 10 BCEW BUIUMOCTH, YACTUIIA COCTaBHAsA, TOTOMY
YTO TIPU CTOJIKHOBEHHWU C MUIIEHBIO W3 TSDKEIBIX METAJIOB, OH
pakaibiBaeTcs Ha Oojiee MENKHWE DJJIEMEHTApHBIE YaCTHIIHI,
MMEIOIME  BBICOKYIO  MPOHUKAIONIYID  CIIOCOOHOCTh.  IJTO
peHTI‘eHOBCKI/Ie JIy4du.
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Kaxk mumyt B yaueOHHKAX GU3HKH, DIEKTPUIESCKHI TOK — 3TO
MOTOK 3apsKEHHBIX YacTUIl — 3JIEKTpoHOB. Ho orpomHoe komuue-
CTBO 2JIEKTPOHOB, ABMXXYIIHUXCS B MPOBOJHUKE, MPEICTABISIET CO-
00l MHOKECTBO MapaljIeIbHBIX TOKOB, KOTOpPbIE IO 3aKOHY MPUTS-
JKEHUS TapaJUIeTbHBIX TOKOB OYAYT CTSATHBATHhCS B TOHKHUU IIHYD,
MPOXOISIINIA TT0 IIEHTPY MPOBOIHHKA.

B 3TOM ciiyuae HUKaKOTo 3JIEKTPUIECKOTO TIOJISt BOKPYT MPO-
BOJIHMKA HAOIIOAThCS HE JOKHO, TaK KaK OHO B CHITY 3aKOHA 00-
paTHBIX KyOOB O4YE€HB OBICTPO YOBIBACT C PACCTOSTHUEM U K TOMY e
OUEHb CHJIbHO SKpPaHUPYETCs aTOMaMH MPOBOAHHKA, OKpYXKaro-
MMM TOKOIIPOBOASIIMEI "IIHYp".

MexaHU3M CTATUBAHMSI IBWKYIIUXCS 3aps1oB (puc.13) 00y-

CJIOBJIEH UX BOJHOBBIMHU B3aUMOJIEH-
CTBUSMM WJIM PA3HOCTBIO CKOPOCTEMN
BOJIHBI, KOTOPAasl 3aBUCUT OT Hamps-
KEHHOCTU WIN "TUIOTHOCTH'" I'paBU-

TAllMOHHOT'O IIO0JIA B KOTOPOM JBHU-

SNeKTPOH

xKercs 3apsan. POKyCHpOBKa 3JIEK-
Puc.13 TpoHHOTO Jiy4a B DJIT 0bycnoBnena

JUIIb TEM, YTO Ha (OKYCHUPYIOLIUI 3JEKTPOJ MOAAETCS BHICOKOE

HaNpsDKEHUE, YBEIHMUMBAIOIIEee CKOPOCTh 3JIEKTPOHOB.

B peanvnocmu, 3nekmpuyeckuit mok npeocmasisiem cooou
06a 6CMPEUHDBIX NOMOKA 3aPA00E PA3HO20 3HAKA, 0BUICYUUXCA C
YCKOpeHuem, Ka)cowlil u3 KOmopbulx, 6 CU1y 3aKOHA RPUMAICEHUA
napanienbHplX mMoK08, CMPEeMUMCcA 3aHAMb MECHMO 6 UeHmpe
npo6ooOHUKA.
Ho Tak kak camu 3apspKeHHBIE YaCTHIBl MaT€pUAIbHBI U
HENPOHUIAeMbl, a TMOJISI Pa3HbIX 3apsSA0B HA00OPOT MPOHHUIIAEMBI
IpyT IJid Apyra, TO UX BCTPEYHbIE MOTOKU 3aKPyUMBAIOTCS CIUPA-
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JIbIO0 BOKPYT ApYT Apyra. B 3ToM ciydae 3aKpydeHHBIE MOTOKH 3a-
PAIOB B COUPAIIAX OyIYT CTPEMUTHCS K MTOBEPXHOCTH MPOBOAHUKA,
YTO U NOATBEPKIAAETCS OMBITOM.

U B aTOM %€ ciaydae BOKpYT IPOBOJAHUKA C TOKOM MOSIBUTCS
nepexkoc TPaBUTALMOHHOTO TOJS (MazHUMmMHOE noje), KOTOPHII
MO>KHO OOHApPYKUTh C TIOMOIIBIO CTPEJIKU KOMIIaca.

[Ipu nepemeHe HampaBieHHS TOKA, HAIPaBJIECHHUE MEPEKOCA
W3MEHHUTBCSA U MArHUTHAS CTPEJIKA OTKJIOHUTCA B IPYT'YIO CTOPOHY.

[Ipu npoxoxkAeHUU MO MPOBOJHUKY IEPEMEHHOTO TOKA, T0-
TOKH 3apsAI0B MEHSIOT HAMPaBIICHUE JIBUKEHUS U, COOTBETCTBEHHO,
MEHSIETCA HalpaBJCHUE BpalICHUS COUpaled, YTO MPUBOAUT K
OBICTPBIM M3MEHEHHSM IEepPEKOCa TPABUTAIIMOHHOTO IOJS BOKPYT
MIPOBOJHUKA U PACIIPOCTPAHECHUIO STUX U3MEHEHU B BUJIE TPAaBUTA-
[IMOHHBIX BOJH, KOTOPHIC B (PU3UKE HA3BIBAIOTCS JIEKMPOMACHUM -
HbIMU U PAOUOBOSITHAMU.

OTU TPaBUTALIMOHHBIE BOJIHBI BOKPYT MPOBOJIHUKA C MEpe-
MEHHBIM 3JIEKTPUYECKUM TOKOM, UMEIOT C(HepUUECKYIO TharpaMmy
HaIPaBJICHHOCTH M OCJIA0EBAIOT C PACCTOSIHUEM IO 3aKOHY o0part-
HBIX KBaIPaTOB.

Ipumeuanne! Cywecmeosanue 6cmpeuHvix HOMOKOG 3aPa006
00yCno61eHo mem, Ymo ¢ Mamepuanax oObIYHbLIX NPOBOOHUKOE 8Ce20a
npucymcmeyem He3HAUUMEIbHOe KOUYeCmeo Hacmuy ¢ NOA0NHCU-
MENAbHOU acummempueil 2pasumayuoHHbIX RO — NPOMOHO6. IieK-
MPOHBL U RPOMOHBL, RPUMASUBAIACH OPYZ K OPY2Y, 00pa3yom Hellmpaib-
Hble uacmuuybl, KOMopvle HAX0OAMCA 8 MENCAMOMHOM RPOCIPAHCHIEE
sewecmea. Kozoa paznocms nomenuuanos 6HeutHe20 UCMOYHUKA 3J1€K-
mMpU1ecKo20 MoKa paspvléaem ux, OH HAUUHAIOM OBU2AMbCA 6 NPOMU-
6ONOIOMNCHBIX HANPABICHUAX, CO30A6a5 6CHIPEUHbIE NOMOKU 3aPs006.

C oT01i TOUKHM 3peHus MONPoOyeM OOBSICHUTH MEXaHU3M BO3-
HUKHOBEHHUSI TOKa caMOMHAyKIuU. Korjga k KoHIIaM IpOBOJHUKA
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(puc.14) npunokeHO HAMPSHKEHNUE, B HEM HAYWHACTCS JIBHKCHUE 3a-
PAIOB. DIIEKTPOHBI IBUIKYTCS 110 HAMTPABICHUIO K TIOJIOKUTEIIBHOMY
MOJTFOCY UCTOYHUKA, TPOTOHBI — K OTPHUIATEIIBHOMY.

Tak Kak MOTOK MPOTOHOB, B CBA3U C OTPUIATEILHON aCHM-
MeTpHeﬁ BCIICCTBA HAILIICTO MI/Ipa, HUYTOXKHO MaJl U JIMIIIb HE3HAYU-
TCIIBHO YMGHLH_IaeT pa3HOCTL SHGKTpOHHBIX IIOTEHIOUAJIOB, TO MBI
OyIeM paccMaTpuBaTh TOJIBKO JBHXKEHUE AJIEKTPOHOB. U XOTS HU-
YTOKHBIN IIOTOK IIPOTOHOB SABJISIETCS IPUYUHOMN 3aKPYYUBAHMUS T10-
TOKOB 3apsIJIOB B CIIUPaJb, IJIs HAC ATO IMOKA HE UMEET 3HAUYCHHS.

DNEKTPOH, JIBUTAACh K TMOJIOKUTEIBHOMY TIOJIOCY HCTOY-
HUKa TOKa, HEMPEPHIBHO YBEIIMUNUBACT CBOIO CKOPOCTh M3-3a MOCTO-
SSHHO YBEJIMYHMBAIOIIEHCS, COTJIacHO 3akoHYy KynmoHa, cuibl puTs-

JKESHMSL.

P W3-3a 37101 pa3HUIbI

p dP(-)=P,-P, .
A== dP(+)=P,-P, CKOpPOCTCHU JJICKTPOHOB Ha
& dP=FFs MIPOTHUBOMOIOKHBIX KOHIAX

3
P, —= L | IpOBOJHUKA, BO3HHKACT
0. de H - o
| Pa3HOCTh UX KOHIIEHTPALHI
> . WJTU Pa3HOCTh MTOTEHITNAJIOB
; dP.=P2 —P1. I3 He€ BuIUM-
Puc.14

TaeTCsl pa3HOCTh MOTEHIUA-
JIOB, co37aBaeMas BCTPEUHbIM JBUKeHUEM MPOTOHOB dPw)=P3-P1.
Pesynprupyromas pa3HOCTh MOTEHIMAIOB ONpenesiercs (Qopmy-
noit dP=Pz-Ps.

IIpyn OTKIIFOYEHMM HCTOYHMKA TOKA, IOJ IEHCTBUEM 3TOU
paszHocTH noteHnuanos dP, »1eKTpoHsl, HAKONMUBIIMECS B OTPHULIA-
TEJIbHOM KOHIIE IIPOBOJIHUKA IPOAOJIKAIOT ABM)KEHUE 110 HHEPLIVH K
IIOJIOKATEIBPHOMY KOHIly M HAaKalUIMBAIOTCS B HEM, CO3/1aBas yXkKe
HECKOJIbKO MEHBIIYI0 00OPaTHYIO pa3HOCTh NOTEHIIUAIOB. B pe3yib-
TaTe eHCTBUA 3TOM 0OpaTHOM Pa3HOCTH MOTEHIMAJIOB, AIEKTPOHBI
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CHOBA HAYMHAIOT JIBUTATHCsI B 0OpATHOM HAIPaBJICHUHU U MPOIIECC
MTOBTOPSICTCS.

[Tocne HeCKOJIBKUX 3aTyXaroIIMX KOJIeOaH i, 3aBUCAIIAX OT
JUTMHBI TTPOBOTHUKA, KOHIIEHTPAIUS DJICKTPOHOB BHIPABHUBACTCS U
TOK IIPEKpaIaercs. ITOT TOK B 3JIEKTPOAMHAMUKE U Ha3bIBACTCS TO-
KOM CaMOMHIYKIMHU. Eciu psaoM ¢ MpOBOAHUKOM MOMECTHUTH (hep-
POMarHUTHBIA MaTepua, TO NepUoJ KojaeOaHUH yBeTHUUTCS U3-3a
MOTEPh HA MEPECTPOUKY CTPYKTYP €ro aTOMOB.

OTtcrola MOXHO cHeJaTh BBIBOJI, YTO TPH MPEKpalieHUn
TOKa, DJIEKTPUUYECKHUE KOJICOAHUS

e _/”—I— BO3HUKAIOT HE M3-32 W3MEHEHUS
LV
‘min 4 i L

. ! : HEKOero MHU(HUUECKOro MarHuT-

u

HOTO IOJIs, a IO COBEPILICHHO
JAPYro IMPUYMHE U YTO HHUKAKOE

Katoa AHOJA MAaramMTHOC IIOJIC, HUKAKOIo y4a-

CTUA B IPOUCCCC HEC TPUHUMACT.

i obnactb ¢ Gonbwon
2?3:&;';5,&333" oTpULaTenbHON A CJICOAOBATCIBbHO
acUMMeTpuen (+) acummeTpuen (=) o o
HHUKaKOU MardiuTHOUu
Puc.12a .

COCTABJIAOLICN B

JJIEKTPOMAarHUTHBIX BOJHAX HET. ECTb JBE 3IEKTPUYECKUX
COCTaBJISIOLINX, 00YCIOBICHHBIX BOJTHAMHU B JIEKTPUUYECKUX MOJISAX
MIPOTHUBOIIOJIOKHBIX 3HAKOB, CMeleHHbIX Ha 180 rpamycos.

A nomomy HUKAKO 2J1eKMPOMAZHUMHOU CAMOUHOYKYUU,
MaK jce KaK u camo20 MaZHUNHO20 NOJIA He CYyujecmeyem.

Bricokoii KOHIIEHTpaIMel 3JEKTPOHOB TaK e 0OBbsACHIeTCS
U TOT (aKT, YTO HUTh HAKAIMBAHUS JIAMIIOUYKH YacTO MEPEropaeT
OKOJIO OIIOPHOTO 3JIEKTPOJIa C KOTOPOrO B MOMEHT BKJIFOUEHHS I10-
CTYMAIOT 3JEKTPOHBI, XOTS JOJKHA Obl Ieperoparb MocpeauHe, TaKk
3JIEKTPOJIBI UTPAIOT POJIb TETNIOOTBOIA.

IIpu KoHTaKTE BelecTB (METAIIOB) C pa3JINYHON BETUUMHON
OTPULATENIBHON aCUMMETPUM TPaBUTALMOHHBIX IIOJIEH aTOMOB,
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MEXIy HUMH BO3HUKAET HEKOTOPAsl PA3HOCTh JJIEKTPUUYECKUX ITO-
TEHIIHAJIOB (IOTCHIIMAIBHBIN Oapbep (puc.15)).

[TosToMy mpu MpOXOXACHUU TOKA YEpe3 TAaKOW KOHTAKT B
OJIHOM HAIIPABJIEHHUH, 3Ta PA3HOCTh NMOTEHIIMAIOB CKJIA/IBIBAETCA C
Pa3HOCTHIO MOTEHIIMATIOB UCTOYHUKA TOKA, & B IPYrOM JEHCTBYET
IIPOTHUB HEE, TO MPUBOJUT K PA3INYHON BEIUYMHE TOKA, IPOTEKALO-
IIET0 Yepe3 KOHTAKT, 3aBUCAILYIO0 OT €ro HampasiieHus. Jpyrumu
CJIOBaMH, JIIOObIE KOHTAaKThl METAJUIOB C PA3IMYHOW BEITUYUHOMN
acUMMeTpuu 00JafaroT CinaObIMU  "BBIMPAMHUTEIBHBIMUA" CBOM-
CTBAaMH, 3aBUCAILMMH OT BEJIMYMHBI KOHTAKTHOW Pa3HOCTH IMOTEH-
1[AAJIOB.

W Takme KOHTaKThI TaK K€ SIBISIOTCS NCTOYHUKAMHU JJIEKTPH-
YECKOI'0 TOKa, KOTOPBIN 3aBUCUT OT PA3HOCTU OTPULIATEIHLHOM acCUM-
METPUH KOHTAKTUPYIONIUX BemecTB. VX B ¢u3MKe HA3BIBAIOT dJIe-
MeHTamu [lenbThe.

KoHTakThI ¢ OONBIION, TEXHOJIOTHYECKH CO3[ITaHHOU, pa3HO-
CTBIO aCUMMETPHUH, CO3JAIONINe OOJNBIIYI0 KOHTAKTHYIO Pa3HOCTh
MOTEHITUAIOB (OTEHIIMAIBHBINA Oapbep), Ha3bIBAIOTCS TIOTYIIPOBO/I-
HUKOBBIMH TMOAAMH, TOK YEpE3 KOTOPbIE, B IPEIEIax 3TOro MOTEH-
UAIBbHOTO Oapbepa, MOXKET TeYb MPAKTHUYECKU TOJIBKO B OJHOM
HallpaBJICHUU.

[Tpu moaKIIOUYEeHNH UCTOUHUKA MUHYCOM K O0JIACTH C MAJIOH
OTpUIATENILHON cuMMeTpuei (p), 0003HAYEHHON MajbiM 3HAKOM
MHHYC(p), JIEKTPOHBI JIETKO IIPOHUKAIOT B HEE MO ACUCTBUEM He-
60b110M pa3HOCTH NOTEHIMATIOB Umin, TOTOMY UTO CHJIBI OTTAJIKH-
BaHUs CIA0BI.

Wx npoHUKHOBEHHE B 30HY KOHTaKTa emé u olierdaercs
T€M, TO B 3TO BpeMs JJIEKTPOHBI M3 00emx oOjacTedl yxonmsaT B
HaIlPaBJICHUU TOJIO)KUTEIBHOIO IMOJIFOCA UCTOYHUKA TOKA, YMEHb-
mas ux acummerputo. [Ipu noaKII0YeHM UCTOYHMKA TOKA MUHY-
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COM K 00J1aCTH ¢ OOJIBIIION OTPHIIATEIIBHONW acCUMMETpHen (n), 060-
3HaYEHHOW OOJBIIMM 3HAKOM MHUHYC(n), JJIEKTPOHBI UCTOYHUKA HE
MOTYT MIPOHUKHYTH B HE€ M3-3a OOJBUINX CHJI OTTAJIKUBAHUSA, U TOK,
(ecu pa3HocTh noTeHnuanoB He npebiiaeT Unp), B 3TOM Hampas-
JICHUU Yepe3 KOHTAKT HE MIPOXO/IUT.

[Tpuyem »51eKTpOHBI U3 00JIACTH P, 0OO3HAYEHHOW MaJIbIM
MUHYCOM, YXOJIAT K TIOJIOKUTEITHHOMY TOJIOCY UCTOYHHKA, 00STHSIS
ATy 00JIaCTh DIIEKTPOHAMH ¥ COOTBETCTBEHHO OXJIaXK1asl e€. ITo, TaKk
HazpiBaeMblli "I dexT IlesbThe", HA KOTOPOM OCHOBaHa padoTa
MOJIYIIPOBOJHUKOBBIX XOJIOIUIIBHUKOB.

[Ipruem yacTh 3JIEKTPOHOB, HAKOMTUBIIIUXCS B KpaitHe (mpa-
BOH 10 PUCYHKY) 00JIaCTH 30HBI N, MOBBIIIAET ACUMMETPHIO €€ aTo-
MOB M COOTBETCTBEHHO HampspkeHusi mpobos. Takum obOpazom,
HarnpspKeHue mpo0ost OyAeT 3aBUCETh OT LIMPUHBI 30HBI .

HeGonp1rast 4acTh JIEKTPOHOB, MPOHUKIIIUX Yepe3 30HY N B
30HY P, CO3JIaeT TOK yTeukH. [Ipu npesbiieHun 00paTHOM BHEIITHEH
Pa3HOCTHIO MOTEHIMAIOB MOTeHIMATLHOTO Oapbepa Unp, B CBSI3U C
OOJIBIIION KOHIIEHTpAIUEH AJIEKTPOHOB B OOJACTH aHOJA, SIBIISIO-
LIUXCS TaK K€ U HOCUTEIISIMU TEIUIA, IPOUCXOINUT, TAK HA3bIBAEMBIA,
TEIJIOBOM MpoOo# [1i1.9] ¥ BBIIPSIMUTEILHBIE CBOMCTBA KOHTAKTA
TEPSIOTCS.

Ecnu anogHast 061acTh KOHTaKTa YCTAaHOBIIEHA HA TEIIIOOT-
BOJIe, TO TIPOOOW HE MPUBOAUT K PA3PYIICHUIO KOHTAKTa M TOCTE
CHATHS BHEIIHEN Pa3sHOCTH MOTEHUMAJIOB, CBOMCTBAa KOHTAKTa BOC-
CTaHABJIMBAIOTCSI.

Ha rpaduke nokazano pacnpeneneHyue NOTEHIIHAIOB U CTa-
HOBUTCS MOHATHO, IMOYEMY TaKOW KOHTAKT MPOBOAUT TOK B OJHOM
HaINpaBJICHUH, MOKAa3aHHOM CTPEIKOW. 3/1eCh HalmpaliuBaeTcsl aHa-
JIOTHSl C HAKJIIOHHOM IIOCKOCTBIO.

IIpnmeuanne! Tax Kaxk 6 npupode Hem HuYe20 BUPMYATILHO2O
Ui MHUMOZ20, 00bACHeHUe y'-léHblMlt MeEXAHUIMA RPOMEKAHUA MOKA
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uepes, MaKol KOHMAaKm, HA3bl6aeMblil N-P NEPEXOOOM ¢ HOMOULbIO He-
cyuiecmeyrouiux "'0vipok'’, cosepuieHHo HecocmoamenvHo, U A6AAemcs
MAaKou Hce Yyuvio, KaK 2pasumayuoHHbLil KOAIANC Wiu KaK 603HUKHO-
6eHUe 6 8AKYYME HEKUX SUPMYAIbHbIX YACMUY WU KEAHMO8 IHEPIUU.
Jroobvie e3aumooeiicmeusn 6 npupooe — IMO 63auUM0OOeUCmeus He MHU-
MBIX, KAK 8 MAMeMamuKe uii 6UPmyaibHblX, d COBEPUIEHHO PeaIbHbIX
MamepuanbHuIxX YACMUy,.

Hcxong w3 BBIMIEU3TI0KEHHOTO, MOXHO CHAENaTh CIIEIYIO-
I BBIBOJ: TIPOBOJIHUKH — 3TO BEIIECTBA MMEIOIIEE HEOOJBIIYIO
OTPULATEIIBHYIO ACUMMETPHIO TPABUTALIMOHHBIX TOJIEM aTOMOB, B
KOTOPBIX 3JIEKTPOHBI MOTYT MIEpEMEIIaThCsl OJI IeWCTBUEM HEOOIIb-
LI0M BHEIIIHEW pa3HOCTH MTOTEHIUATIOB.

A u30IITOPBI, HA00OPOT, 00IATAIOT OYEHD OOJBIION OTPH-
[aTeIbHON aCUMMETPUEH, TMO3TOMY JIJII TOTO YTOOBI 3JIEKTPOHBI
MOTJIM B HUX TIEPEMEIAThCS, HY>)KHO MPUIIOKUTH K HUM OY€Hb 00JTh-
Iy BHEIIIHIOK Pa3HOCTh MOTEHIHAIOB. TO €CTh BONPEKH YTBEp-
KICHUI0 O(UIMATILHON HAyKH BCE MPOUCXOAWT C TOYHOCTHIO
HA00O0POT, BEUIECTBA ¢ OONBIINM COACPKAHUEM IJIEKTPOHOB — 3TO
M30JIITOPHI, @ C MaJIbIM — IPOBOJIHHUKH.

W 510 Tak ke j1erko nposeputs. [Ipu NpUKOCHOBEHUH K Me-
TAJUIMYECKOMY NPEAMETY HMEIOLIEMY MaJlyl0 aCUMMETPHUIO (He-
0O0JIBIIIOE COMIepKAHUE AIICKTPOHOB), SJIEKTPOHBI HAIIIETO Teyia OyayT
MepEeXOAUTh B METAILJI, CO3/1aBas olylieHue xonoaa. Ho 3To Henb34
Ha3BaTh AJIEKTPUUYECKUM TOKOM, TIOTOMY YTO AJIEKTPUUYECKUN TOK —
3TO YCKOPEHHOE JABUKEHHE JIEKTPOHOB, MO JEHCTBUEM Pa3HOCTH
ANEKTPUUECKUX MOTEHLUATIOB. A 3/€Ch K€ Mbl HMEEM MEAJICHHYIO
T PYy3UI0 ATEKTPOHOB M3 00JaCTH ¢ OOJIBIINM HX COJIEP’KaHHEM, B
00J71aCTh C MEHBIIINM COACPKAHHEM.

Hazo 3aMeTnuTh, 4TO B JIIOOOM BEILIECTBE HUKOI(a HE OBIBAET
CBOOOIHBIX MeKTpoHOB. OHU BCE BCera CBs3aHbl ¢ aromMmamu. CBo-
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OOAHBIE AIIEKTPOHBI, B OCHOBHOM, COJIEpXKaTcsid B IOTOKE COJIHEY-
HOTO M3JIy4eHMsI U B (PU3HKe, U3-32 OOJIBIION CKOPOCTH ABHIKEHMS,
OHH OIMOOYHO HA3BIBAIOTCS (POTOHAMH.

I"a3bl, MMetoLIE OUYeHb OOJIBLIYI0 ACUMMETPHIO IPaBUTALIM-
OHHBIX ITOJIEH aTOMOB, COJIEpKAIIUX OOJIBIIIOE KOJMYECTBO IIEKTPO-
HOB, ECTECTBEHHO SIBJISIIOTCS U30JISITOPAMH.

Jlnst  TOro, 4ToOBI AJIEKTPOHBI MOTJIM JABUraThCs B rase, OH
JIOJDKEH OBITh CHUJIBHO Pa3peskeH, YTO MPHUBOAMT K YMEHBIICHHIO
KOHILIEHTPALUHU 2JEKTPOHOB WM OOIIEH OTpULATEIbHON aCUMMET-
pHUH, YTO YMEHBIIAET BEPOATHOCTh UX B3aUMOJEHCTBUSA C MOJIEKY-
JIaMM Ta3a U yBEJIMYMBACT €r0 IEKTPOIPOBOIHOCTD.

Kuakoct, UMEIOT ropa30 MEHBIIYI) aCUMMETPHIO, YeM
rassl, HO OOJIBIIYIO, YeM TBEPABIC TENa, IOATOMY MEXaHU3M DJICK-
TPOIIPOBOJHOCTH B HUX TOpa3o cioxHee. OH CUIIBHO 3aBUCUT OT
aCUMMETPU aTOMOB UJIM MOJIEKYJI CAMOM KUJKOCTU U MaT€pUAIOB,
13 KOTOPBIX CAENIAHbl AIEKTPOIbI.

IIpu norpyxeHuu, HapuMep, MeTaUIa B KUAKOCTb, UMEIO-
IIUX HEOOJBIIYIO Pa3HOCTh ACUMMETPHUI IPaBUTAILIMOHHBIX MOJIEH,
IIPOUCXOIUT cienyromee. MOneKynbl XUAKOCTH, HMeS TOpa3zio
OO0JIBIIYI0 ACUMMETPHIO TPABUTALIIOHHBIX 110JIEH OTAAIOT U30BITOY-
HBIE YJIEKTPOHBI aTOMaM METaJljIa.

B pesynpTaTe 4yero acMMMeTpHsl I'DaBUTALlMOHHBIX IOJIEH
aTOMOB MeTaJlla YBEIMYMUBAETCS, CUJIbI MIPUTSHKEHUSI MEXKAY HUMH
YMEHBILIAIOTCA U OHU HAYMHAIOT OTPBIBATHCS OT OCHOBHON MaccChl U
IIPOHUKATH B BOAY. TO €CTh METaJlll HAUMHAET PACTBOPATHCS B KHUJI-
KOCTH U MHTEHCUBHOCTB 3TOTO Ipolecca OyAeT 3aBUCETh OT Pa3HO-
CTU UX aCUMMETPHUH.

Ecnu B3sTH BemiecTBa ¢ O4E€Hb OOJIBINION pPa3HMIICH acuM-
METpPHii, TO MPOLIECC pacTBOPEHUs OyAeT OUeHb UHTEHCUBHBIM. [Ipu
9TOM MBI IIOJIyYUM IIPOCTEUILINN raIbBAHUYECKHUM DJIEMEHT, TI€ I10-
JIOXKHUTEIBHBIM MOJIOCOM OyneT *KHUAKOCTh. OmnHcaHue MOBEICHUS
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KOHTaKTOB MEXJy METAJNIAMH M JKUJKOCTSIMH TpeOyeT OTACIbHOU
CTaThH, B CBSI3M C MyTAHUIIEH, CO3/TaHHON YUEHBIMU, MEXK Y HaIlpaB-
JIEHUEM JBUKEHUS DJIEKTPOHOB U IIPUHATHIM B HAYKE HAIIPABIIEHUEM
TOKA.

SIBieHME BOZHUKHOBEHUS KOHTAKTHOM PAa3HOCTH IMOTEHIMA-
JIOB MCIOJIB3YETCS B TEXHUKE IMPU CO3JaHUM Tepmonap. B Tepmo-
nape UCHOJb3YIOTCS METAJUIb ¢ OOJIBIION KOHTAKTHON Pa3sHOCTHIO,
IIPY HArpeBaHUU KOTOPOTO aCUMMETPHUs T'PABUTALMOHHBIX IMOJIEH
aTOMOB BEILECTB, BXOIAIMX B TEPMOIIAPY, YBEIUUUBACTCS HE OIU-
HakoBO. TO e€cTh 3TH MeTaJUTbl JOJDKHBI 00J1a71aTh Pa3HOU JIEKTPO-
MPOBOJHOCTHIO. A 3JIEKTPOMPOBOJHOCTh — 3TO TO K€ CaMOE, YTO U
TEIIONPOBOIHOCTb.

[pumeuanne! Hmuenno nepekocel 2pasumayuoHHbIX noJiell 36e-
Hbee OUHHBIX op2anuyeckux monaekyn pesunst, /IHK u mnozux opyzux
6bICOKOMONIEKYTIAPHBIX COCOUHEHUTL, AGNAIOMCA NPUUUHOI CEOPAYULA-
HUA UX 6 cnupanu, KOMopsvle U RPUOAIOM IMUM 8eULECINEAM CEOIICINEa

ynpyzocmu.
oskok

Ilepekoc TpaBUTALIMOHHOTO MOJS 3€MIIU (MazHUMmMHOE noe),
O6YCJ'IOBJI€H prFOBBIM JOBUXKCHUEM BapH)KeHHBIX HJaCTHULl COJIHCY-
HOT'O M3JIy4Y€HUs, 3aKPYYCHHBIX CYTOYHBIM BPALLEHUEM 36MHOU aT-
Mochepsl (puc.16). Takum oOpa3zoMm, 3emiisi HaXOIUTCS, Kak ObI,

e e BHYTPU JBYX OOBIUYHBIX KaTy-

:;:":'“-I:':::' IIEK C TOKOM, II0 OJHOU U3 KO-

‘e’===—' TOPBIX ABUXKYTCS OTpPULIATEIb-

5 m;ﬁ* @ HBIE 3apsJibl, a 110 APYroH - I0-
§ _'_ / JIOKUTEIIbHBIE.

OTU TOKU CO3JAI0T BO-

:::"“““"“”' Kpyr 3eMiH JBa MarHUTHBIX

Puc.16 oI, HaIpaBJIEHHBIX
HaBcTpeuy apyr apyry. Ilpu-
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4y&M, TOK BO BHYTPEHHEH KaTyIIIKe OYeHb Majl U 00pa30BaH MperuMy-
IMIECTBEHHO TSIKEIBIMH, TTOJIOKUTEIBHO 3apSKEHHBIMU YACTUIIAMUA —
MPOTOHAMHU, & BO BHEIIHEW — OoJiee JNETKUMHU, OTPUILIATCITLHBIMU —
3IIEKTPOHAMMU.

OTH TOKH B 00pa3yIoT, TaK Ha3bIBAEMbIC, PAOUAYUOHHbBIE NO-
Aca. Pe3ynbTUpyroniee MarHuTHOE I0JIE, €r0 MOJSPHOCTh U HaIps-
XKEHHOCTH HAMPSMYIO 3aBUCAT OT TOTO, KAKKE 3apsi/ibl IPeo0IaatoT
B IIOTOKE U3JIYYEHUS, IOJI0KUTEIbHbBIC WM OTPULATEIbHBIE.

ITo HanmpaBneHHIO BpamieHusl 3eMJIM, MOKHO JIETKO Ompeze-
JIUTh, YTO B M3JIyYECHUH MIPEOOIaaaI0T OTPUIIATEIIBHBIE 3apsabl. Tak
KaK Harra 00J1acTh BCEJICHHOW UMEET OTPUIIATEIILHYIO aCHMMETPHIO
aTOMOB BEIIECTBA, MTOTOK MOJIOKUTEIBHBIX 3apPsAI0B HUUTOXKHO MaJl.

pumeuanne! Eciu 0bt cooepicanue noaoicumenbHolx u ompu-
UAMENbHBIX 3aPA006 8 NOMOKE U3IYUeHUA ObLIU PAGHbL, NOIAPHOCHU
"mMaznumnuix'' noneil, oopazyrouwuxca npu ux OeudiceHuu, ovliu Ovl
PABHBL U RPOMUBONOJI0NCHBL. B pe3ynvmame 3mozo onu ckomnencupo-
eanu 0wl Opyz Opyea u niaanema 6000uie 0bl He UMENA «MACHUMHO20
nona».

Kaxk npaBuiio, miraneTsl, He UMeroIIHe aTMochep, He UMEIOT U
MAarHUTHBIX MOJI€H, B CHUIYy TOTO, YTO TPACKTOPUM YACTHI] COJTHEY-
HOTO U3JIYYECHUSI B HUX HE 3aKPYUMBAIOTCA U HepeKoca TPaBUTALN-
OHHOTI'O ITIOJISI HE IPOUCXOAUT. XapaKTepHbId TOMy IpuMep - JIyHa.
OHa MpakTUYECKH HE MMEET aTMOC(Ephl, MOITOMY €€ MarHMUTHOE
T10JI€ UCYE3AIOIIE MAJIO.

[TepenostocoBka MarHUTHOTO TMOJIsT 3€MJIM BO3MOKHA JIUIIb
B JIBYX CIIy4asiX, B ClIyda€ U3MEHEHHSI COOTHOIIEHHUS COJIECPKaHUS
MPOTHUBOIIOIIOKHO 3aPSKEHHBIX YACTHIL B IOTOKE COJTHEYHOTO U3IY-
YEHUS UJIN K€ B CIIydae U3MEHEHHS HAITPABJIEHUS €€ CYTOYHOTO Bpa-
mieHust. CoBepIIEHHO SICHO, YTO 3TO a0COMIOTHO HEPEATBHO.

Heob6xonuMo 3aMeTHUTh, YTO COOTHOIIECHUEM COJCPIKAHUS
MIPOTUBOIIOJI0KHO 3apSKEHHBIX YaCTHUI[ B COJHEYHOM H3JIyYEHHH,
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JocTuraromiemM 3emiu, onpeaenserca u makcumanbhubiid KITJ coo-
HEYHBIX OaTapei.

B cnydyae paBeHCTBa MOTOKOB MOJIOKUTEIbHBIX U OTPHIIA-
TEJBHBIX YaCTHII, COJTHEYHBIC OaTaper BooOIe paboTath HE OyIyT.
CoOTBeTCTBEHHO, YeM OOJIbIlle pa3HUIlA B MX COJAEPKAaHUH, TeM
Beime Oynet ux KIT/I.

[TonsipHBIC CUSHUS TaK *Ke 00YCIIOBJICHBI MOMAJaHUEM B aT-
Mocdepy 3eMiIl TOTOKOB YaCTHIl, BEIOPOLICHHBIX MOIIHBIMH COJI-
HEYHBIMU BCIBIIIKAMU U UMEIOIIHUX CKOPOCThH MPEBBILIAIONIYIO CKO-
pOCTb pacmpOCTPaHEHHUs BOJHBI B T'PAaBUTALMOHHOM II0JIe 3eMIIH
(ceepxceemosyro ckopocmv). IT0 00BIUHOE TIposiBieHHE d(ddekTa
Basunosa-Uepenkosna.

[ToToku 3THX YacTHll, TPOHUKAS CO "CBEPXCBETOBOM" CKOPO-
CTBIO B aTMOC(]epy, CO3aI0T CBEYCHHE, XOPOIIO BUIUMOE B TIOJISIP-
HBIX o0nacTsax 3emin. B skBatopuanbHON 007aCTH TPACKTOPUH Ya-
CTHI] OTKJIOHSIIOTCS, 3aKpYYMBAasCh BpalleHueM aTMochepsl, U ya-
CTHIIBI TEPSIOT CKOpPOCTh. [loaTOMY CBeUeHHE B AKBATOPHUATBHBIX
00J1aCTSAX OYEHb cl1aboe, MPAKTUUECKH HEBUIUMOE T1a30M.

Pe3kumu konebGaHUSIMH COOTHOLIEHHS MPOTHUBOMOIOKHBIX
3aps70B B MOTOKE COJTHEUHOTO U3ITyYEHUS], B PE3yJIbTaTe BCIBIIICK,
00YCIIOBIICHBI, M TaK Ha3bIBaeMbIC "MarHUTHBIC" OypH.

A crenoBaTtenbHO, HAMBHBIC YTBEPXKIIEHUS YUEHBIX O TOM,
YTO MarHUTHOE TIOJIE sIBIIsieTCs "ry0oi", 3anuiaronieii Hac OT CoJ-
HEYHOH paguaIiiy, MpoCcTO CMEXOTBOPHBI U COBEPIIICHHO HE COOT-
BETCTBYET JICHCTBUTEIHHOCTH, TOTOMY YTO MAarHMUTHOE TOJE TO-
POXIEHO ITOM K€ COJIHEUHOM paguaIiuen.

N oHO camo 110 ceGe HacTOIBKO cl1adoe, UTO Y HETO €/1Ba XBa-
TaeT CUJIbI MOBEPHYTH JIETKYIO CTPEJIKY KOMIIaca Ha OCTPUE UTJIBL.

A 11y0oii siBisieTcst cama ra3zoBas atMocepa TIaHeThl, XOTS
OHA TOXKE OYEHB CJIa00 3aIUIIAET HAC, TOTOMY YTO MTOYTH HE 3aJIep-
JKUBAET COTHEUHOE M3IIyYCHUE.
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HuytoxHas 1075 MOM0XKUTEIBHO 3apsKEHHBIX YacTHIL COJI-
HEYHOT'0 M3JIyY€HUs aKTUBHO B3aUMOJIEUCTBYS C OTPULIATENIBHO 3a-
PAKEHHBIMU MOJIEKYJIAMU BO3/lyXa, YMEHbBIIAET aCUMMETPUIO UX
IPaBUTALMOHHBIX MOJIEH, B pe3ysbTare Yero MOJIEKYJIbl CTAHOBATCS
TSDKEJIEE U CO3/IaI0T HUCXOISAIME TOTOKH XOJIOJHOTO BO3IyXa.

YacTuipl COJHEYHOIO WU3JIYy4CHUS, 3apsKCHHBIE OTpHIA-
TETHHO, OYCHB JIETKO MTPOHUKAIOT CKBO3b aTMOC(EPY, TaK KaK MpaK-
TUYECKH HE B3aUMOJICHCTBYIOT C TaK € OTPUIIATENIbHO 3apsiKEH-
HBIMM MOJIEKYJIaMH BO3/lyXa, IOCTUTAlOT TOBEPXHOCTH 3EMIIH,
HarpeBasl ¥ yBeJIU4MBasi €€ OTPULIATEIbHYI0 aCHMMETPHIO.

A OT HarpeToi 3eMHON MOBEPXHOCTH, HArPEBAETCS BO3IYX,
co3/1aBasi BOCXOSIINE MOTOKU, HABCTPEUY KOTOPHIM UAYT HUCXO/IS-
M€ MOTOKM XOJIOJHOTO BO31yXa, 00pa3ysl BO3IYyLIHbIE BUXPU —
[UKJIIOHBI, aHTULIUKJIOHBI U TOPHAOO.

6. HNuepuus
¥ onmmoxa HerotoHna

[TonsiTre Macchl B COBpeMEHHON (PU3UKE SBISETCS OHUM U3
KJIIOYEBBIX (PyHIAMEHTABHBIX MMOHATUH. B 3TOH ri1aBe Mbl yBUIUM,
4TO (PyHIaMEHT 3TOT MOCTPOEH M3 mecka... Kak HaMm roBopuT u-
3MKa, BEC T€JIa ONPEAEIIAETCS CUIION TPaBUTALIMIOHHOTO IPUTSKEHUS
K 3emuie.

U Bec 3TOT OymeT 3aBUCETh OT BBICOTHI, HA KOTOPOM pacro-
JI0KEHO TEJI0, MOYTH B COIVIACUU C 3aKOHOM "'BCEMHPHOTO" TATOTE-
Hus aenymku HeroToHa.

Teno cOpolieHHOE cO cTOJa BCera NaJaeT Ha MoJl, HO HUKO-
raa Ha notosok. Kak Bbl tymaere, nouemy? /la moromy 4to Ha oy
CHJIa IPUTSDKEHHs OOJIbIlIe YeM Ha BbicoTe croua. M emé Oounblie,
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YeM Ha BBICOTE MOTOJKA. Eciiu OBl CHITBI MPUTSKEHUS ObUTH OJMHA-
KOBBI, TeJIO HUKyZAa Obl HEe maaano. B aTom jerko yoenurcs, mosio-
’KUB MSIYMK HA TOPU30HTAIBHYIO IOBEPXHOCTD.

OH HUKyJa HE TOKAaTUTCA, TaK KaK CHIIbI IPUTSDKEHUS B JIIO-
00l TOYKE TOPU3OHTAIBHOHN TUIOCKOCTH — OJWHAKOBBL. Ho cTouT
JUIIb CJIeTKa HAKJIOHUTH MJIOCKOCTh, KaK Ha HEH MOSBATCS y4aCTKHU
c OoIbIIIeH CUION PUTSHKEHUS. DTO YIACTKH, HAXOISAIIHECS OJIHKe
K MIOBEPXHOCTH 3EMIIH.

Bo3HHKHET pa3HOCTh YPOBHEH U, CIIEIOBATEIIHLHO Pa3HOCTh
rPABUTALMOHHBIX MOTEHIUAJIOB, MOJ IEHCTBUEM KOTOPOU, MSYHUK
MOKATUTCSI B CTOPOHY HakjIoHAa. Y yeMm Gosibliie yroy HaKjIOHA, TEM
BbIIIE OYJIET CKOPOCTh ABM)KCHHUS.

COpocuB rpaMMOBYIO APOOUHKY H IYI0BYIO THPIO CO CTOJIA
MBI YBUJIMM, 9TO OHU YIaJAyT OJHOBPEMEHHO, TaK KaK MaJiaTh OyayT
C OJJMHAKOBOW CKOPOCTHIO, HE CMOTPSI HA TO, UTO TUPSl NPUTSITUBA-
etcs 3eMiEi ropas3io cuiabHee, 4eM IpOOHHKa.

He ymest 00bscHUTB 3TOT napanokc HploToH 1 yuéHble npu-
JyMaJI HEKYI0 MHEPLIMOHHYIO MacCy, KOTOpas 110 UX MHEHHUIO, KaK
Ob1 "compotuBiseTcs” mageHuo. M mo pesynbTaTam pa3IMdHbIX
XUTPOYMHBIX SKCIIEPUMEHTOB, Y HUX 3Ta MHEPLIMOHHAS Macca Mpak-
TUYECKH, COBNAJAET C TpaBUTAIMOHHOM. To ecTh ¢ Becom. Ha camom
nene, 00bsICHEHNUE 3TOTO SBJICHUS 3JIEMEHTapHO MPOCTO.

Ha mroOble Tema, make €clii OHM HAXOSTCS B COCTOSIHUU
CBOOOJHOTO TMAaJIeHUs, JEHCTBYET 36MHOE NPUTSHKEHUE, U3MEHSIO-
nieecs B 3aBUCUMOCTH OT PACCTOSIHMSI /10 TATOTEIOLIETO Tena.
VIMeHHO o JeHCTBUEM PA3HOCTH CUJI MPUTSKEHUS WIA Pa3HOCTH
rPaBUTALMOHHBIX OTEHIIMAIOB HA Pa3HbIX BBICOTAX OHU U MAJAOT.

EctecTBeHHO, UTO UX BeC MpU CBOOOAHOM MaJCHUU HE OLLY-
HIaeTcsl, TaK Kak OHU HE JaBAT Ha ONOPY WIM MOJBEC, IOTOMY YTO
ATOM OMOpPHI HET WJIK OHA MAJIAET BMECTE C HUMU. [[pyrumu ciioBamu
npu CBOOOJAHOM MAJEeHUM MOJ JCWCTBUEM TPABUTAIMOHHBIX CHII
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MPUTSHKEHUS, TEIa' Beca HE TEPSIIOT. DTO TOJBKO UMUTALIUS UITU UJI-
JIFO3Us1 HEBECOMOCTH.

Jrobas cuma B mpupojie — 3TO BCErna pe3yibTaT ACHCTBUSA
Pa3HOCTH TPABHUTAIIMOHHBIX IMOTEHIIMATIOB, OJlarogaps KOTOPOH,
TEJO, HAXOJISIIeeCs Ha TIOBEPXHOCTH 3eMITU WIIH JIF0OOTO TATOTEI0-
LIEr0 TeJa, MPUTATUBAECTCS CUIIBHEE, YEM TEJIO, HAXOISIIEECs Ha He-
KOTOpPOH BeIcOTE HaJ HUM. Hukakas Macca Ha CKOpOCTh (YCKOPEHHE)
TaJICHUS HE BIIMSIET.

Kocmonastsel B MKC Tak e noa 1eicTBHEM pa3HOCTH rpa-
BUTAIMOHHBIX MMOTEHIIMATIOB (BECA) HEMPEPHIBHO MAIAI0T HA 3EMITIO.
TonbKO OHM Beca 3TOT0O HE OIIYHIAIT, Tak naaarT Bmecte ¢ MKC.
Opnako Osaromapsi TOPU3OHTAIBHOW COCTABJISIOIIEH CKOPOCTH,
paBHOI 1-if KOCMUUYECKOH, OHU HE YCIIEBAIOT HAa HEE ynacThb, IOTOMY
4yTO 3eMJIsl IOCTOSIHHO "yXOAWUT y HUX u3-1ox Hor''. U B pe3ynbrare
sroro MKC mocTOSHHO HaXOIUTCS Ha OJHOM M TOH ke HeOOJIbIION,
110 CPAaBHEHUIO C pa3MepaMM 3€MHOTO 11apa, BbICOTE.

[ToaTOMYy KOCMOHABTBI TaM BECAT IMOYTH TaK K€, KaK U Ha
3emJie, pa3Be YTO Ha HECKOJbKO KHJIOTPaMMOB MeHbIe. Bec 3tor
pEaJIbHO OIIYIIAETCSI, KOTJJa KOCMOHABTHBI, HAIPUMEP, TOJKAIOT APYT
Jpyra WIH TIepeMeIaloT Kakue-10o0 npeametsl. Ho ecnu ctaniinio
MOJHATH HAa OPOUTY, BRICOTOM PaBHYIO WM MPEBBIMIAIONIYIO PATHYC
raneTsl, npuMepHo 6300 kM, KOCMOHABTHI OyyT BECUTh TaM, OyK-
BaJIbHO, MUKPOTPAMMBI M TIPU TOYKAX OYAYT JIETKO OTCKAKUBATh
JpYyT OT APYra, Kak BO3AYLIHbIEC [IAPUKH.

O1oT 3 (heKT MOIKHBI OBUTH WCHBITHIBATH aMEPHKAHCKUE
acTpOHAaBTHI, JeTsamue Kk JIyne...

Kak pa3 30ece 6yoem ouenv ymecmuo 3amemumas, 4mo cyosa no
xapaxkmepy 08UNCEHUA AMEPUKAHCKUX ACMPOHABMOE HA KUHOKAODPAX,
CHAMbIX, AKOObl Ha JIyHe, OHU mam HUKoz0a He Ovliu. 3a0ayrHcOeHusn
OMHOCUMENIBHO MO20, YUMo y mamepuu eCcmb UHEPMHAA macca, cuvlepaio
C HUMU 3J1y10 WIYMKY, RPeepamue ux é ''0omanymoix ooManuuKkos' .
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Xopowo 3amemno, Umo IMOM ClOHCem CHUMAICA HA 3eme u ¢
NOBBIUEHHON YACMOMOU CMEHbL KAOPO8, HOIMOMY OBUIHCEHUS ACMPO-
HAGMO8 KAaXsCymcs HeCKOIbKo nidaeHee u medjieHHee 00b1uH020. A 6
cuily MeHbUie20 6ecd, NPU HEUIMEHHOU MbIUMEeYHOl cuie, XapaxKmep
osudicenusn arooeil na Jlyne 6yoem coeepuieHHO Opyzum.

Paouyc 3emnu cocmasnsem — 6300xm, a paouyc Jynvt 1700xm.
To ecmb paouyc Jlynvt menvute 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 menvute, uem na
3emae.

Ilosmomy Osuricenusn acmponasmos, secaujux na Jlyne emecme
co ckaghanopamu, ne 6onee 3-5 KuL02pamMmos, npu coxpanenuu ux u-

— 3uyeckoil cunvl, O0yoym 0onee
:unlg_mqllﬁiﬁim o

" rpaexTopum< ~~_ | Ovicmpbimu u pe3xumu, KaK y Ky3-
Heuuxos. H neocnopumsvle 0oka-
3amenscmea IMoz2o 0yoym nosy-
ueHbl NPU NepPeoM JHce HACHOA-
uiem noceuwieHuu KOCMOHAGMaMu

nnaxerta Hauie2o0 CNymHuKa.

A  menepv  npuxunem,
Puc.17 CKOJIbKO Oydem eecumb KOCMO-
naem, nanpumep, na IOnumepe. Paouyc FOnumepa pasen 70 000 xm.

On 6onvuie 3emnozo ¢ 11 pas. Credosamenvho, 6ec KOCMonasma co cKa-
ganopom (150 kI'), mam oonxcen 6vimo pasen 150%11° =200 monn.
Hoza yenosexa nukozoa He cmynum Ha nogepxnocms IOnumepa, 3mo
yoen pooomos. bonee mozo, Onumep, ckopee 6cezo, npedcmaensem co-
0011 0OCmMamouno 20PAYYIO HCUOKYIO KANJII0 Mamepuu, max KaK ezo no-
6EPXHOCID U3NYUAem 20pa300 DobUie Menia, Yem noayudem ezo om
Coanuya.

Opnnako BepHEMCS HA TPEUIHYIO 3€MJII0 U MPOBEAEM CIedy-
IOIIUNA JKCIIEPUMEHT. BO3bMEM JIETKYIO TEIEKKY U TOJIKHEM €€.
(puc.17) OHa nerko NoKaTUTCH. ..
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A Tenepb MOJIOKUM Ha HEE MOJITOHHBI IPy3a U BHOBb TOJIK-
HEM. OHaKO Terneph IS TOTo, 4TO Obl OHA MOKATUIIACH, TPUIAETCS
MPUWIOKUTH YK€ MPUINYHYIO CHITY. ..

Bot kak pa3 oTciofa U pacTyT HOT'M caMOoro OOJbLIOro 3a-
OmyxneHus B Hayke. HpIOTOH, a Tak e Apyrue yuéHble U UX Moce-
JIOBaTEeM, HE TMOHUMAas MEXaHW3Ma TpaBUTALUU, TPUAYMATU M
BBEJIU B (PU3MKY HEKYIO HHEPLIMOHHYIO Maccy, KOTOpas, SIKOObI IPH-
Cyllla MaTepHH U SKOOBI, 9Ta MHEPIMOHHAs Macca MPOTUBOJACH-
CTBYET MPUJIOKEHHOHN K Tey cujie. ITo 3a0yKIeHHEe OYEHb JIETKO
00BsICHsIETCS.

Hauném ¢ Toro, uro 1r000e Tejio 001a1aeT CBOUM COOCTBEH-
HBIM TI0JIeM TAroTeHus. iMeHnHo Onarofaps 3TomMy MoJio, Bce Tea
BO BCEJIICHHOW MMEIOT cheprudecKyro (opMy, a CIeI0BaTeIbHO, BCE
B3aMMO/ICHCTBHS BO BCEICHHOM HEOOXOIMMO paccMaTpuBaTh B HO-
aaproi (chepudeckoii) cucreMe KOOpaHaT.

Cuina - BeJIMUKMHA BEKTOpHAsA, MO3TOMY HAMpaBIICHHE JIEH-
CTBUSI CWJIbI, BCETJa NPAMAA JUHUA. A B TIOJIIPHOUN CUCTEME KOOP-
JIMHAT, KOTOPOU OMMUCHIBAETCS] METPUKA BCEJIEHHOM, KPOME pajinyca,
IPSIMBIX JIMHUUN HET, a €CTh TOJIBKO JYTH.

[TosToMy KoOra mbl npukiaasiBaeMm cuiny F k Tenexke, oHa
BCErJa JIEMCTBYET MO KacaTeJIbHOW K AYre paBHOrO MOTEHIMAIA U
YTOJ MEXIy HampaBiICHUEM JIEHCTBUSI CUJIbI M JYrOM, 3aBUCUT OT
paauyca KpUBHU3HBI 3TOU Ayru. B pesynbTaTe uero, moTeHIuaN€ Te-
JICKKUA B TPABUTAIMOHHOM I10JI€ 3€MJIM CTPEMUTCSI U3MEHUTHCS OT
Ro 10 Ru.

To ecTp, 1BUras TENEXKKY, Mbl, IO CYTH NBITAEMCS ITOAHAThH
€€ Ha BBICOTY paBHYIO AR, B pe3ysibTaTe KOTOPO BO3HUKAET IPOTH-
BozeicTBytomas cuna Fu, paBHas npoekiun AR Ha Bektop cuibl F,
KOTOpasi CTPEMUTCS] BEPHYTh TEJIEXKKY B IIPEXKHEE MOJI0KEHHE. B03-
HUKaromas npu 3tToM cuia Fu, HanpaBieHHass npomue eiCTBYIO-
nieit Ha teno cuibl F v ecth cuiia unepyuu.
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Ota cuja WHEPLHUH 3aBUCUT OT YIJla MPUIIOKEHHs JeHCTBY-
IOLIEH Ha TeNo CUJIBI K paauycy IuianeTsl. M yem 6osbiie 3Ta cuia,
TeM OOJIbIIIE CKOPOCTh JIBUYKEHUSI U TeM OOJIbIIIe MPOTHUBOICHCTBY-
formas er cusa nHepuu Fu.

He nonumast u He ymest OOBSICHUTB, 3Ty cuity Fu, TeopeTnku
OIIMOOYHO MPUHUMAIOT €€ 32 HeKYI0 HHEPIIMOHHYIO Maccy. DKCIe-
PUMEHTAIbHOE J0Ka3aTeNIbCTBO ATOIO YTBEPIKICHHUS JIEMEHTAPHO.
JUJ1s 3TOT0 1OCTATOYHO MOAHATH OOBIYHBIE MEXaHWYECKHE OaaHCo-
Bbl€ 4Yachl Ha BBICOKYIO, HAlpUMeEp, T€OCTAMOHAPHYIO OpOUTY.
Ecnu mMarepust uMeeT Takoe CBOMCTBO KaK Macca, TO TOYHOCTh XoJa
4acoB HE U3MEHUTCH.

B npotuBHOM ciyyae, mpu yMEHBIIEHHOM Bece OanaHca U
HEU3MEHHOU YIPYrocTH BOJOCKA, YaCTOTA €ro KoieOaHUi yBeu-
YUTCSI, & aMIUIMTY/Aa HACTOJBKO YMEHBIIUTCS, YTO Yachl MPOCTO
OCTaHOBSATCSI.

Ha opOute BbIcoTOI Gonee 6300 kM, nake KBapIeBbIC YaChl
OyAyT 3aMETHO CIIECUINTD U3-32 HUYTOXKHOM CHIIBI TSDKECTH, BIIHSIO-
el Ha 4acTOTy KoJjieOaHWW KpHcTayuia KBapia. UTo mpUBOAMT K
HEO0OXOIMMOCTH CUHXPOHHU3AIMY YacOB, HAXOASIIUXCS Ha OpOUTE C
yacamMM Ha 3emiie, pa3HHIly B IMOKa3aHHUSIX KOTOPBIX YUEHBIE IbITA-
10TCS O0BSCHUTH U3MEHEHUEM CKOPOCTHU X0J1a BPEMEHHU B KOCMOCE.

Bosnee Toro, ecnu Obl MaTepusl MMeIa Maccy, OpOUTAIbHOE
JBIDKEHHUE IUIAHET OBUIO OBl BOOOILE HEBO3MOXKHBIM. Beah OUYeHb
JIETKO MPEACTaBUTH ce0e, Kakas Hy)KHa cuia npuTshkeHus CoHia,
YTOOBI yJIepKaTh Ha OpOUTE TAaKyI0 OTPOMHYIO IUIaHETY, KaK, Halpu-
Mmep, FOnurep.

Ho rpaBuTanmonnsie cuibl nputsbkeHus CoHIL @ Ha TaKOM
KOJIOCCAJIbBHOM paccTOsHUU A0 HOmuTepa HACTONBKO HUYTOXKHBI,
YTO HU O KaKOM YJEepKaHUU HE MOXKET ObITh U peur. [IpakTuuecku
HeBecoMbli FOmuTep Jerko yaep:kuBaercsi Ha OopOUTE BOJIHOBBIM
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B3aUMOJICICTBHEM C TpaBUTAIMOHHBIM mojeM ComHnal[ri.3]

(puc S).

B obwem cnyuae o0vacHenue 603HUKHOBEHUA UHEPUUU
nezko nouams u3 pucynka (puc.18). Cuna unepyuu, noo oeii-
cmeuem o0unakoswix cun F, nponopyuonanvna pasnocmu 603Hu-
Karouwjux 2pasumayuoHHbvlx nomenyuanoe AR, komopas 3agucum
om evicomut opoumst R cnymnuxa C.

Imom g¢exmop cunvt Fy, pasen npoexyuu AR na éekmop
cunwl F u 6cezoa deiicmeyem ¢ npomugonoioicHom emy Hanpag-
nenuu. Cuty uHepyuu MO}CHO GbIUUCTUMD U3 NOOO0UA MPEY2O0/ib-
Hukoé ABD u ACO u ona pasna

Fn F,= AR;+cosa. Ima cuna 3agu-
| — cum om yzna a.
' Ilpu nanpaenenuu Oeii-
cmeus Cujvl, CO8RAOANOULEM C
Hanpaenenuem paouyca naa-
P \ Hembl, CUNa UHEPUUU PABHA 8ECY
\ mena, a npu HANPAGIEHUU NO Ka-
\ camenvHoll, OHA 20pA300 MeHbULe
u 3ageucum om paouyca Kpu-
eu3nvl naanemslt. Ilosmomy ue-
J106€K He Modicem NOOHAMDb Jice-
JIe3HOOOPOICHBLIL  6A20H,  HO
6noIHE MOJICem  npeoooJiembs
cuny unepyuu Fy u coeunyms eco
nnaneTa C Mmecma no 20pU30HMAIbHHIM
penvcam...
(Ecnau nanpaenenue oeii-

cmeus cunvt F npoucxooum ewié
U nOO y2iom K OuamempaivbHoll
NJI0CKOCIU MmA2OMmMenuie2o mena, 603HUKaem 0ONOTHUMENbHASA
pasHocmy nomenyuanoe (cuna), Hanpaeiennas noo yziom 90
2padycoe K Heil, nHazvleaeman ¢ nayke cunoit Kopuonuca.) /Ina

AKBHNOTEHUWANbHbIS

Puc.18
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mex, KOMy He X04emcsa pazoupamscsa ¢ 4epmerncamu, UHEepyuio
MOXHCHO 00BACHUmMB eué npouye.

Kozoa mbt monxkaem meno (puc.19a), mo cozoaém nepeo
HUM GOJIHY CHCAMUA 2PABGUMAUUOHHO20 NOJIA, 8 PE3)/Ibmame 4e20
603HUKAem PA3HOCMb 2PAGUMAUUOHHBIX NOMEHUUAN08, Oell-
CMeEyuwiaa nPOMue HanpaeIeHus 0elicmeus cuivl. Imo u ecmo
cuna uHepyuu.

Kozoa oeiicmeyrowan cuna ucuezaem, meno Hauunaem
cnudxcams ckopocms. Ho eonna corcamusn, nabezarowasa na meno
czaou (puc.19b), cozoaem paznocmo cpasumayuoHHbIX nOMEHUU-
aj106 U He N0360J1em eMy OCHAHOBUMbCA, RO0OEPIHCUBAS €20 OBU-
JHcenue. Imo u ecmo 0sudHCEHUE NO UHEPYUU, NPU KOMOPOM meno
6 2PAGUMAUUOHHOM NOJIE MOIHCEM OGU2AMBCA OUEHb 00J120.

Korna xocMoHaBTHI, HAaKOHEL-TO MOJETAT K JlyHe, oHM B
3TOM cpasy ke u yoensarcs. Y 3ToT momyor B OyAyIieM JIsDKET Ipsi3-

HBIM ITATHOM BGJ’II/I‘-IaI\/'ILHeFO 110-
30pa Ha PEMyTalHid HAYYHOTO
coo0I11ecTBa CoennHEHHBIX
IlITaTos.

Han sumMu Oynmer cme-
Puc.19 aTbcsl Becb Mup. Ho ato ciy-

YUTCS €lI€ HE CKOPO, a MOKa YeI0BEK enlé laXxke He HIoXaJl KOCMOcCa,
HCCMOTpPA HA TO, UYTO IMOJTOPBI COTHHU .HIO,Z[GI\/'I, I'POMKO MMCHYIOTCA
KOCMOHABTaMH.

MaKCI/IMyM YTO MOXHO CKa3aTh O HUX, TaK 3TO TO, YTO OHHU
IIPOBEJIH JI0BOJIBHO IPOAOKUTENBHOE BpeMs B cTparocdepe, B ma-
JaronieM BhICOTHOM JudTe. UenoBek moka mpakTHYecK HUYEro He
3HAeT 0 KOCMOCE, MHAaue He MOSBUIIUCH ObI CKA304KH O YEPHBIX JIbIpa
n anoManusix "[luonepon”.

I/IHOFI[a BCTpCHAIOMIUCCA B ITICUATH COO6H_I€HI/I}I O TOM, 4YTO B
PE3YIbTATC CJIOXKHBIX HAYYHBIX SKCIICPUMCHTOB, C TOYHOCTHKO OO
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JIECATOr0 3HAaKa YCTAHOBJIEHO PABEHCTBO I'PABUTALIMOHHOW U MHEP-
IIUOHHOM Macc, TO 3TO MOKHO CPAaBHUTh, Pa3BE UYTO, C YTBEPKIICHU-
SIMU CPEITHEBEKOBBIX CXOJIACTOB O PABEHCTBE KOJIMYECTBA AHI'EJIOB U
yepTer, yMEIAIOMIMXCS Ha OCTPUE UTJIBI.

Mpumeuanne! Kak yxce ckazano eviuie, uz-3a Omcymcmeus y
Mamepuu UHEPYUOHHOI MACChbl, HA OOJIbUIUX PACCMOAHUAX OM KOCMU-
yecKkux 00veKmos, npesuluiauwiux ux paouyc, eec meia a, cieodosa-
menvHo u cunvl unepyuu F, 0Kazvlearomcsa HACMOIbKO HUUIONCHBIMU,
umo KocmuyecKkue annapamol CMOZYm NepemMeuamvca mam ¢ 02pom-
HBIMU U COBEPUIEHHO 0E30NACHBIMU 013 N100€ll, YCKOPEHUAMU, NPECbl-
wanwumMu melcadu g.

U mak KaK 3aKoH COXPAHEHUA UMRYIbCA 0D0IIMU HEBO3MONCHO,
0713 nymeulecmeuil K Opyzum niaHemam, 8 Ueaax COKpaujeHus epemenu
nonéma, 6yoem 803MOXMHCHO UCHOb308aMb pPAKeniHble O08uzamenu ¢
0UeHb 8bICOKOIL (63DbIEHOIL) CKOPOCMBIO UCMeEYeHUs padouezo mea.

To ecmv, no cymu, 014 pazzona, a mak xce u ROC1e0yiouiezo mop-
MONHCEHUA MENHCHIIAHEMHO20 KOPadaia 0y0em 8HOTHE 603MONCHBIM UC-
HOIb306aHUE AMOMHO20 83Dbléd, 0e3 KAKUX-TUOO0 NOCIe0Cm Ul 011 Ye-
J106€4ecK020 OpeaHu3IMa.

Omnpaeumsy Kocmuueckuii kKopaoav na Mapc, nanpumep,
MOXMCHO RPOCHO BbICMIPENUE €20 U3 HYWIKU, KakK 6 noeecmu Koo
Bepna. Tonvko nywky smy npuoémcsa noOHams HA 6bICOMY He MeHee
7000 kunomempos. H rmo, no-euoumomy, eOUHCMEEHHBLIL CROCOD 00-
Jnemems 00 Mapca, nomomy umo npu 0J1umMeabHOM nOJIeme 8 YC108UAX
Hacmoaujeil HeeecomMocmu, 4en06e4ecKuil Opzanu3M, NPUGLIKWUIL K
3EMHOMY MAZOMEHUIO €08d JIU GbLOEPIHCUM.

Cnoco6wl co3danus UCKyCCMGEHHO020 MAZOMENUs 6paujeHuUem
Kopabnsa, npeonazaemvle puzuxkamu, 30ecy He nomozym. Kopaonw, ons
CO30aHus eeca KOcCmMonasmos, xoms ovt 6 20-30 kI, HyscHo dyoem pac-
Kpymums 00 HeCKOIbKUX MblCAY 000POHIO6 8 CEKYHOY.

3a0yKIEHUSIMH OTHOCUTEIIPHO TIOHSATHS MacChl, 00YCIIOB-
JICHBI U CTpEeMJICHHS (PU3UKOB HAWTU HEKYIO YaCTHUILY, TPUAAIOIILYIO
MAaTE€pHUH 3TO HECYILLIECTBYIOILEE CBOMCTBO.
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VIMeHHO 1J1 3TOTO U CTPOATCS OECCMBICIIEHHbIE METaIuTHYe-
CKHE COOpPYKEHUS, BPOJIe aAPOHHOIO KOJulaiaepa, rae yuyeHsle 3a-
HUMAIOTCSl TOPOTOCTOSAIIMMH IMONBITKAMU HOJATBEPAUTH CBOM 3a-
Oy ICHHUS U OTKPBITh HEKHUW 0030H XUTTCa, KOTOPHINA MO UX MHE-
HUIO NPUJIAET MACCy MATEPUH.

...Hy BOT HaKoHeI-TO, MOSABUIIOCH COOOIIEHUE YTO, BPOJE OBl
YTO-TO M OTKpbUIKA. Bpoze kak Obl meproanyeckas TabInIa 4acTHIL
3aBeplIeHa U CTaHJapTHas MoJeib 3akoHueHa. Ho teneps Bo Bech
pocT BcTana npyras npodsema. O0bsICHUTD, KaK OH 3TO JeNIaeT, KaK
pHIaeT MaTepu CBOMCTBO Macchl. MOXKeT OBbITh MPOCTO HAOMBAET
e€ KapMaHbl KaMHsIMA? MaTreMaTrKa Ha TaKhe BOIPOCHI OTBETA HE
naeér...

Ho Hano e Kak-To onpasaaTh 1eHbIU O0e31apHO 3aKONaHHbIE
B 3eMJT10. BOT 1 mpHIIIochk oTKonanu 6eCcCMBICICHHYIO UCIO TOITY-
BEKOBOW JaBHOCTU. Bce paBHO IIPOBEPUTH HUKTO HE CMOXKET, BEMb
HE Yy KaXXJI0r0 €CTh Ha KyXHe COOCTBEHHBIH KoJuaiiep.

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

7. KopnyckyJasipHO-BOJIHOBOI 1yaan3m
U KpPacHoe CMelleHue

JIro6oe MaTepuabHOE TEIO, ABIKYILEECS B JTF000H OAHOPO-
HOH cpefe, BO30YXKIaeT B HEH yNnpyrue mpoaoiabHbie BoJdHBI. CKO-
POCTb 3TUX BOJIH 3aBUCUT UCKIIIOYUTENIHLHO OT CBOMCTB Cpefbl U SIB-
JI€TCS MTOCTOSTHHOM.

JIBuoKymuiicss Terioxo Bo30yKIaeT MpOJIOJIbHBIE BOJHBI B
TOJILIE BOABI, pacIpOCTpaHsAmoIIKecs B HEW co ckopocTeio 1300
M/cek (CKOpocCTh 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 BOJE — 3TO BMAJMHA
y BOJIHBI B BO3JyXE€.

OTH BOJHBI MPEJCTABIAIOT COOOH IpaBUTAIMOHHBIC HHTEP-
(epeHIIOHHBIE BOJIHBI, 00pa3yroIIuecss B Pe3yjbTare CIOXKEHUS
IIPOJIOJIBLHBIX 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 Bojie
1300 m/cex, TO CKOPOCTb MOMEPEUHBIX BOJIH HA TPAHMIIEC BO3AYyXa U
BobI Oyznet paBHa 340/1300=0,3 m/cek.

MarepuanbHas 4acTula, ABWXKYIIASCS B 2PAGUMAUUOHHOM
10JIe, KOTOPOE SIBJSIETCS IBOMHBIM JIEKTPHUUECKUM I10JIEM, BO30YXK-
JIaeT B HEM BOJIHY, KOTOpasi, 110 CYTH, IPE/ICTaBIIAIOT COOOH dge cos-
Meu|énHnbvle npo00IbHble BOIHBI B DIICKTPUYECKUX MOJAX Pa3HBIX
3apsanoB. M Tak Kak 3TH MOJIs HaXOAATCA BHYTPH ApPYr Ipyra u
MMEIOT IIPOTUBOIOJIOKHBIE CBOMCTBA, TO 3TH BOJIHBI B HUX — CHH-
XPOHHBI ¥ TPOTUBO(A3HBL. Eciar B HEKOTOPOil TOUKE MOJIs MOJIOKHU-
TEJILHOTO 3apsijia y BOJHBI rop0, TO B TOM e TOUKE IMOJIs OTpHILIa-
TEJNBHOIO 3apsija — BIAJAUHA.

To ecth 10 cyTH, 3TO KOJeOaHHs NOJSAPHOCTH MEpeKoca rpa-
BUTALMOHHOT'O OIS (TIOJISPHOCTH MarHMTHOTO IIOJIA), KOTOPBIE U
IPEICTaBISIOT cOO0M caMble HACTOALINE nOnepeuHble Zpagumanu-
OHHble BOJIHBI HA TPAHULIE IBYX DJIEKTPUYECKUX ITOJIEH Pa3HbIX 3a-
pANOB. YYEHBIE CUMTAIOT, YTO AIEKTPOMArHUTHBIE BOJIHBI MUMEIOT
IIEKTPUYECKYI0O U MarHUTHYIO COCTaBJIAIOLINE, CMEIEHHBIE HA 90
rpanycoB. Ha caMom fene a mpupoae HET MarHUTHBIX IIOJIEH, 3TO
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pe3ynbTaT HEMOHMMAaHUS. OKCIEpPUMEHTalbHas WILTIOCTPALUS
9TOTO SIBJICHUS MOKa3aHa Ha (puc.12) B [ria.4].

N ecnu rpaHuil Mexay BOJAOW M BO3AyXOM, HampuMmep, npe-
KpacHO BUJHA, TO TPAHUILy MEX]Y MOJISIMU Pa3HBIX 3apsA0B MPEJ-
CTaBUTH cebe oueHb TpyaHo. [lons oOmamaoT 00bEMOM 1 TpaHUIA
MEXy HUMH CYILECTBYET IPAKTUUYECKU B JH000I TOUKe 3TOro 00b-
éma. A cama rpaBUTAllMOHHAs BOJIHA B OTJIMYUU OT BOJHBI Ha BOJIE,
UMEIOIICH KPYroByI0 AUarpaMMy HalpaBIIEHHOCTH, PACIIPOCTPAHS-
€TCsl BO BCE CTOPOHBI, TO €CTh UMEET YK€ CPEPUUECKYIO TharpaMMy
HaIpPaBJIEHHOCTH.

U kak MBI yke YCTAaHOBHJIM BBILIE, TIPU JIBU)KEHUHU YACTHUIIbI, B
ACUMMETPUYHOM T'PAaBUTALIMOHHOM II0JIe, co3JaBaemasl e€il BOJIHa,
Oyzer Tak ke HecuMMeTpuuHOW. E€ cocTaBistonie OyayT pasiu-
4aThCsl TI0 BEJIMYMHE, B 3aBUCUMOCTH OT 3HaKa acuMMmeTpuu. Mnu
JIPYTHMH CIIOBaMH, BOJIHA OyJIeT MOJIIPU30BaHHOW. BOoT mHTEpECHO
OBl y3HaTh, KAaKW€ K€ 3TO TPABUTAI[MOHHBIC BOJHBI, C TTOMOIIBIO
MHOTOTOHHBIX OOJIBAHOK, YK€ JOOPYIO COTHIO JIET 0€3yCIENIHO IIbI-
TalOTCs OOHAPYKUTH OONbIINE YIEHBIC?

B npuposie He cymiecTByeT aOCOMIOTHO HUKAKUX ITPUYNH, 3a-
MPeLaloNIMX MaTepUaJbHBIM TENaM JBUTAThCS B JIIOO0OM cpene ¢
JHO0BIMU CKOPOCTSIMH, CKOJIb YTOJHO MPEBBIMIAIONIMMH CKOPOCTH
pacnpocTpaHeHus BO30YK/1aeMbIX UMH BOJH. 32 UCKITIOYCHHEM, KO-
HEYHO, OpEeIOBOI TEOpHH OTHOCUTEIHHOCTH WIIM TICEBIOHAYYHOM
KBAaHTOBOH (PU3HUKHU.

Camonérpl, HampuUMep, COBEPIICHHO CBOOOJHO JIETAIOT B
BO3/IyX€ CO CBEPX3BYKOBBIMU CKOPOCTSMU U TOTJAa OHU CTAHOBSITCS
MCTOYHUKAMHU YIApHBIX BOJIH, KOTOpPbIE MPEICTABISAIOT COOON JIBU-
KYILIUICS Tepe] HUMHU CKauyok AaBieHud. [Ipoueccel, mpoucxos-
M€ B yJlapHON BOJIHE, OTJIMYAIOTCS OT MPOUCXOAAIIUX B OOBIYHOM
TEM, YTO B HEW B pe3ybTaTe OBICTPOTO CXKATHS BBIJCIACTCS 00JIb-
I10€ KOJMYECTBO TEIUIA.
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DTOT NMPOIIECC aHATOTHYEH MPOIIECCY OBICTPOTO CHKATHS 00b-
éMa BO31yXa B LIWJIMHJIPE JBUraTeNsl, IPU KOTOPOM B PE3YJIbTATE
PE3KOT0 YBEJIIMYEHHs KOHLIEHTPALlMU HOCHUTENIEW 3aps/ioB B 30HE
CKaTHs, IPOUCXOAUT UX OYpHOE BBIJIEJIEHUE B OKPYKAIOLTYIO Cpely
B BHJIE TeIlIa [T.8].

VIMEHHO I03TOMY CBEPX3BYKOBBIE CAMOJIETEI UMEIOT OCTPYIO
HOCOBYIO yacTh. OHa pa3BUTaeT CJIIOM BO3/lyXa U CBOJIUT HA HET €r0
YIJIOTHEHHE Tepen camonéroM. M XoTs camonér Tpercss G0KOBOMA
MIOBEPXHOCTBIO O BO3/1yX, HarpeBa M3-3a OTCYTCTBUS TPEHUS B BO3-
JlyXe, HE TIPOUCXO/IUT.

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

BbIJIETIEHHE TeMa [IJ1. 9] B pe3ynbraTe TpeHus: TBEPABbIX TEN APYT O
ApyTa.

W uMeHHO 13-3a CBEPX3BYKOBOM CKOPOCTH METEOPHT, I1OIIAB-
mwii B atMocepy CxKMMaeT mepen co0oil BO3ayx, oOpasyeT yaap-
HYIO BOJIHY, U B p€3yJIbTaTe MOBBI-

TpebeHb .
+TPeDE IICHUSI TeMIlepaTyphl B HEH, Iia-
BUTCSI M1 CTOPAET.
' Cser, kak u ar000e roe
IO, s ’ apy
U3ITy9CHHUE - PEHTIE€HOBCKOE,
g,g EHHET' I — ramma, pajauo, MpeacTaBisieT coooi
T TBOAHBI| MOTOK YaCTUL] ABMKYIIIUXCS CO CKO-
Puc.20 pocTsiMH, ONM3KUMH K CKOPOCTH

pacripocTpaHeHHs] BO30Y)KJaeMbIX MMU BOJH B I'PAaBUTALIMOHHOM
1oJje, a JJIMHA BOJH ONPEAEIIeTCs pa3HOCTBIO CKOPOCTEH 3THX 4a-
CTHII ¥ BO30Y>/1aeMbIX MU BOJIH.

To, 9T0 yu€HbIe CUNTAIOT Pa3HBIMHU YaCTUIIAMH, TO IO CYTH
OJTHM M T€ K€ YaCTHUIIBI, JBIKYIINECS C PA3TMYHBIMA CKOPOCTSAMH.
KorepentHocts Jiyua na3epa, HarpuMep, 00bSICHAETCS TeM, 4TO (o-
TOHBI (4aCTHIIBI) IBUXKYTCS C OJMHAKOBBIMU CKOPOCTSIMHU.
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JlmrHa BOJTHBI, BO30YKIa€MOM YaCTHIICH, OTTMUCHIBACTCS TTPO-
CTBIM BBIPQKEHUEM:

A=(Ve-Vu)/t,

rae Vu— CKOPOCTb YacCTHIIbI,

a Vs — CKOPOCTh, CO3/JaBa€MOM €10 TPaBUTALIUOHHOMN BOJIHBI
(ckopocmo ceema) (puc.20). DTOT XK€ PUCYHOK HIUIIOCTPUPYET
BO3HUKHOBeHHE »d(Pdekra [lommuepa. Ecmu wabmronartens
HaxoJWUTCd B TOYKE 4, JUIMHA BOJIHBI YMEHbIIAETCA (CHUHEe
CMEILIEHHE), €CIIA B TOUKE b — yBennunBaeTcs (KpacHOE CMENIECHHUE).
[Tpu nnunHe BoHBI BUAKMOro ceera B S50nm (5,5E-7m), ckopocTh
4acTHUI OyJIeT COCTaBIATh npuMepHO 99,9999999% ot ckopocTn
pacrpocTpaHeHUsI BOJIHBI B TpaBUTAIMOHHOM Tosie. M dem Ommxe
CKOPOCTb YaCTHUIl CBETOBOI'O U3IYYEHUsI K CKOPOCTH paclpoCTpaHe-
HUS BOJHBI B TPABUTAIIHOHHOM I10JIE, TeM OOJIBIIE €T0 I[BET CMEIIEH
K CHHEMY KOHIy criekTpa. L[BeT — 310 QpyHKIMS CKOPOCTH YacCTHI]
U3IIy4YCHHUS.

W3BecTtHOE Kpacnoe cmeuwjenue, KOTOPOE COBpPEMEHHas
HayKa CUMTAeT MPHU3HAKOM "pa3beraHus’" TaJaKTHUK, OOBSCHACTCS
MPOCTBHIM YMEHBIIICHUEM CKOPOCTH JBHKCHHS YAaCTHI[ M3Ty4CHUS
(Vu), u3-3a TOpPMOXKEHHUS B TPABUTAIMOHHBIX TMOJISX KOCMHUYECKHX
Ten (yemanocmu ceema).

U, ecrecTBEHHO, YeEM HaJIbII€ HAXOAUTCI KOCMAYECKUI 00b-
eKT OT HaOmoaaTeNs, TeM OONBIINI MyTh MPUXOAUTCS TMPEOI0IIe-
BaTh YaCTHUIIE U3JIyYEHUS U TEM CUJIbHEE YMEHBIICHUE CKOPOCTH U
Oosble "TOKpacHEeHue crekTpa.

EcTtecTBeHHO, 4TO YacTHUIlbI, W3Iy4E€HHBIC OUYEHb YHAIEH-
HBIMU 3BE3/1aMU, HACTOJIBKO 3aMEIJIIOTCS B IIyTH U KX JITTAHA BOJTHBI
HACTOJIPKO YBEIMYHMBAECTCS, YTO OHHM CTAHOBSATCS HEBUIUMBIMHU B
CBETOBOM JHana3zoHe BOJH. K TOMy ke HHTEHCUBHOCTh CBETOBOTO
U3JIy4eHHS TaJaeT C PACCTOSIHUEM IO KBAJIPaTUYHOMY 3aKOHY.
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To ecTh, 3Be3/1bl, HAXOMASIIMECS OT 3€MJIM Ha PACCTOSIHUSAX,
IpeBbIIIAIOMNUX 14 MWIIHAPIOB CBETOBBIX JIET, MOXXHO YBHJIETh
JUIIb B paauoauanasone. VI MHTEHCHBHOCTh MX HACTOJBKO Maia,
YTO JJI yCTOMYMBOTO npuéma, MpUuaETCS UCIOIb30BaTh aHTEHHbBIE
TOJIs1, TIO TUTOMIAI TTPEBBIIIAONIYIO TUTOMIA/(b TYHHON OpOUTHI.

OTUM SIBICHHEM U OOBSCHSETCS TOPU3OHT BUIUMOCTH, IO
KOTOpOMY Yy4E€HBIE COBEpIICHHO TeHuanbHo M300penmu Bonbioit
B3pbIB, KaK TBOPCHHE MAaTEPUHU M3 HUYETO M BBIYUCIUIU "BO3PACT
BCEJICHHOM".

[Ipu npeBbIIEHUH YacTUIIEH CKOPOCTH BOJHBI B Cpele
(ceepxceemosas cxopocmvb), (Va>Vs ), BOHUKACT yJapHas BOJIHA,
IpU KOTOPOW YacTUlla, B pPe3yJbTaTe MOBBILICHUS B 30HE CXKATHS
KOHLIEHTPAllUX HOCUTENEN 3aps10B, HAUMHAET "pa3BajuBaThCs" CH-
JaMH OTTAJIKMBaHUS Ha COCTaBHBIE CY0dJIEMEHTApHBIC YaCTHIIBI.

OTu CcyOdJeMEHTapHbIE YaCTHIIBI, BCTYMAIOT B CHHTE3 C
OKPYKAIOIIMMH YaCTUIIAMH, KOTOPBIA PETUCTPUPYETCS B BUJIE CBE-
YyeHus1, Ha3biBaeMoro 3¢ dexrom Basunosa-UepeHkosa.

Tax xak npupoje Heuzgecmuo OHATHE OOPATHOM CBSI3U, TO
B HEll U HE CYIIECTBYET HUKAKUX BEYHBIX aBTOKOJIE0ATENbHBIX MPO-
neccoB. JItoOble BOJIHOBBIE BO3MYIIEHUS BO BCEICHHOM, SIBIISIIOTCS
UCKJTIOYMTENIBHO CJIEJICTBUEM JIBIYKEHHUSI MaTepHAJIbHBIX Tell B Ipa-
BUTAI[MOHHBIX MOJITX KOCMHUYECKUX OOHEKTOB.

W xoTs Bcsl BceJleHHAsI 3alI0JTHEHA TPaBUTAIIMOHHBIMH BOJI-
HAMU OT JBMKCHHS MHOXKECTBA KOCMHYECKHX OOBEKTOB U pa3ind-
HBIX YaCTHUII, YEIIOBEYECKUI TJa3, TaK )K€ KaK M ONTUYECKUE TIPH-
OOpBI, BOCIIPUHUMATH UX HE CIIOCOOEH.

DTO 00CTOSTENBCTBO, B YACTHOCTH M OOBSICHSAET YEPHBIN
1BeT HOYHOTro Heba. Ecnu OBl cBeT mpeacTaBisiul coO0K BOIHBI, TO
MbI OBl HE CMOTJIM YBUAETh HU OJHOW 3BE3/bI, IOTOMY YTO UHTEH-
CUBHOCTb BOJIH, TaK € KaK ¥ TPAaBUTAIMOHHOTO TOJIs, OcllabeBaeT ¢
paccTostHueM ¢ 00paTHO KyOMUYECKOW 3aBUCUMOCTBIO.
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OmymieHne cBeta B MO3T€ BO3HHUKAET TOJIBKO MPU B3aUMO-
NEHCTBUM MOTOKA YAacTUIl U3yYEHHUS C MOJIEKYJIaMH POJIOINHHA B
CeTUaTKe rja3a, I03TOMY 2pasumanuonnsle (paouo u ceemoagwie)
6osnbl - HeBUIUMBL. Ho mMeHHO 9Ta "2pasumayuonnas paoe' ot
JBUKCHHUSI MHOXKECTBA YACTHI], UCIYCKAEMBIX 3BE3aMU M TPEJ-
cTaBisieT co0oi, Tak Ha3bIBaeMoe, "penuxkmosoe usnyuenue'', Ko-
TOpOE, 110 "aBTOPUTETHOMY'"' MHEHUIO KaHIUJATOB B JJOKTOPA, OCTa-
J0Ch OT 6ubIeiickoro bobIoro B3psiBa 1 10 CHX MOP HUKAK HE MO-
JKET paccesiThCsl.

DTa Ke rpaBUTAlMOHHAS PSIOb SBISICTCS M OaHAJIBLHOMN MpHU-
YUHOU OpoyHoeckozo nBuxeHusa. Ho, He cMOTps Ha ATO, YUEHBIE C
YIIOPCTBOM, JOCTOWHBIM JIy4IIEr0 MPUMEHEHHMs, YK€ MHOIO JIET
UIIYT 9TH TPaBUTAIMOHHBIC BOJIHBI, COBEPIICHHO HE IMOJ03peBasd,
YTO MPOCTO B HUX JKUBYT.

Kak Obuto cka3aHo BIIIE, JIFOOON MaTepUaIbHBIN OOBEKT,
TBUXKYIIUICS B TI000M cpesie, BO30YXKIaeT B HE BOJHY.

Bo3bpMméM it mpuMepa nNoABOAHYIO JIOAKY, ABUKYLIYIOCS B
ToJIe BOJIbI cOo ckopocThio 30 y3J10B, miu 15 m/cek. J{nunHa yrpy-
O BOJIHBI, CO3[laBaeMasi €, OyJIeT paBHa Pa3HOCTH CKOPOCTEH
3BYKa U JIOJKU B BOJE,

A=(Vs-Vi)lt,

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

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

Jlogka, IBHXKyIIAsICS C 3TOM CKOPOCTHIO B IOJABOAHOM I10JIO-
JKEHUH, B JII0OOOM cllydae u3ay4daeT WH(Pa3BYKOBbIE BOJHBI YaCTO-
toit okojo 1 I'u, mymmrON 1385M. OGHAPYKUTH WX MOXKHO C TIOMO-
B0 TIOJTYBOJITHOBOW aHTEHHBI, MPEACTABIISAIONEH co00i 1Ba AatT-
YUKa JaBJICHUS, PacofioKeHHBIX Ha TiyonHe 10-12m MeTpoB u pas-
HECEHHBIX Ha PACCTOSHUE MOJIYBOJIHBI, TO €CTh Ha 692Mm.
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TouHble KOOpPAMHATHI MOABOAHON JIOJKH MOXHO OMpee-
JIUTh, UCTIOJIB3YS JIBE TAKUX aHTCHHBI, Pa3HECEHHBIX Ha S-8KM.

CKOpOCTh BOJIHBI B TPABUTALIMOHHOM I10JI€ — BEJIMYMHA ITPaK-
THYCCKU HOCMOAHHAA, 3aBUCAIIAS TOJIBKO OT CBOMCTB ITOJISL. JTO TO,
YTO B KBAaHTOBOU (PU3UKE, HA3BIBACTCSI CKOPOCHbIO Céemd.

A Tak Kak maTepusi B3aUMOJECUCTBYET TOJHKO C MOMOIIbIO
MOJIEN, TO CKOPOCTh 3TUX B3aUMOJCHUCTBUI HE MOXKET IMPEBBIILIATH
CKOPOCTH PaclpOCTPaHEHUs TPaBUTALIMOHHOM BOJIHBI MJIH KaK TOBO-
PAT KaHIUATHI B IOKTOPA, CKOPOCMU ceema.

CKOpOCTh TPAaBUTALIMOHHBIX BOJIH B PAa3JIMYHBIX BEIIECTBAX
3aBUCHUT OT aCHMMETPUHU TPAaBUTAIMOHHBIX MOJIEM MX aTOMOB M HX

s arperaTHoro  coctosiHusi. Yem

DO
L SRt SRS ’Sa_\__.a' e, S
‘(\.}i’ii.l)ﬁhﬂktﬂﬂb
i npeoaoseBaTh BOJIHE W, €CTe-
S oo o o o o o TBepAce | CTBEHH aTpauyMBaTh Ha OT
0000000 - . -
Puc.21 DTa 3aBHCHMOCTH CKOPO-
CTH BOJIHBI OT TUIOTHOCTH CPEJIBI, B KOTOPOH OHA PaclpOCTPaHsIETCs,
WUTFOCTPUpPOBaHa pUCYHKOM (puc.21). B cBsizum ¢ »TuM, BIOJIHE

0o0JIbIIIe aCUMMETPUS IPaBUTALIH-

¥

OHHBIX IIOJIEH aTOMOB rasoB S,

TeM OOJIBIIMKA MyTh MPUXOJUTCS

YMECTHO YIOMSIHYTb 3/1ECh U3BECTHBIN 3KcniepumeHT H. bacosa, no-
CTaBJICHHBIN B MIECTUAECATHIX Tofax npouuioro Beka B CCCP.

CyTb 3TOr0 3KCIepUMEHTa TaKOBA, Ty Jla3epa pacCIeTIsICcs
Ha JIBa J1y4a, OAMH U3 KOTOPBIX MOIMAaJ1ajl HEOCPEACTBEHHO Ha MU-
IIE€Hb, a BTOPOM CHayajga MpoXOAui Yepe3 YCHINBAIOIIYIO SYEHKY.
Sueiika sTa mpeacTaisia co0oi pyOMHOBBIN Jlazep, paboTaromui
B PEXKUME YCHUIICHUS.

EcTecTBEHHO, YTO JIy4yd AOCTUIVIM MMILIEHH HE OJHOBpE-
MeHHO. Ho oxaszanoch, 4TO Jy4, NPOLICAIIMNA Yepe3 KpUCTasll
SIMEUKH, JOCTUT MUIIEHH paHbIIIE J1y4a, MPOIIEAIIEro M0 BO3IyXY.
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[Tpuuém pasuwuia Obuta IpocTo orpoMHoi. OHa MpeBkIIIaa
BCE€ MBICIIMMbIE M HEMBICIIMMBIE MIOIPENIHOCTH U omuOKu. JIyd mpo-
XOJIUJI CKBO3b AUYEHKY, TPAKTUYECKH MTHOBEHHO C TTOYTH OE€CKOHEY-
HOW CKOPOCTHIO.

VY cnoBus 3KCIIepUMEHTa U3MEHSUIH, HO Pe3YJIbTaT OCTABAJICS
npexxuuM. bosee Toro, pe3ynbTar He U3MEHUJIICSA, 1a)Ke KOTla KTO-
TO 3a0bUT BKIIOYUTH MTUTAHUE YCUITUTEINS U BTOPOH JTyd MPOCTO MPO-
€N yepe3 pyOMHOBBIN KapaH Ianl.

Jlyd npoxoaun uepe3 pyOMHOBBIN CTEPKEHB C OECKOHEYHOM
CKOPOCTBIO, M pa3HHuIa OblIa paBHA AJuHE Kpuctamuia. Ha3pesato-
M CKaHJall B CBSA3M C pe3yJbTaTaMH AKCIEPUMEHTa, CTaBUJ Ha
TEOPUU OTHOCUTEIIBHOCTH OTPOMHBIN KUPHBINA KPECT.

Kax Torna BbIIUIA U3 3TOTO MIEKOTIMBOTO MOJOKEHUS, HE-
u3BecTHO. CKopee Bcero, CIyCTHJIM Ha TOPMO3ax. XOTs, MO CYTH,
COBpEMEHHasi TeopeTHdecKass (U3MKa TOJBKO TeM W 3aHUMAaEeTCH,
YTO U300pETACT BEUHBIC IBUTATEIH. . .

Tak xak MaTepraibHble 00BEKTH B3aUMOJICHCTBYIOT MEXIY
co00li Ha ypOBHE TOJIeH, CKOPOCTHh ITOTO B3aMMOJICHCTBHUSI OTIpe/Iie-
JSI€TCsI, B OCHOBHOM, CKOPOCTBIO PAcIIpOCTPaHEHHMsI BOJIH B IPaBUTa-
IIMOHHOM TI0JI€ (CKOPOCTh CBETA), TO U PE3YyIbTAaThl SKCIEPUMEHTA
bacoBa, ¢ TOukH 3peHUsT HACTOSAIIEH TEOPUH, OOBSICHSIIOTCS OYCHD
npocto. Jlyd, npomenmuii no pyouny (TBEpIOMY TeIy), IPEOI0IIEIN
ropas/io MEHbIIIEE PACCTOSIHUE B TPABUTAIIMOHHOM I10JI€ TBEPAOTO
tena () Sr), 4eM Jiyd, pacHpoCTPaHSIOIIUICS B TPaBUTALMOHHOM
MoJie BO3AYIIHON cpesl (D Sr).

[lepenaya >xe UMIyJIbCca HEMOCPEACTBEHHO C aTOMa Ha aTOM
B TBEP/BIX TeNaX U KUIKOCTSIX, B CUITy UX MPAKTUYECKON HEC)KUMa-
€MOCTH, TPOUCXOAUT CO CKOPOCTHIO, OJIM3KONH K OECKOHEYHOU
(puc.21). ITosTomy JIy4, IPOIIEAIINNA Yepe3 PyOMHOBBIM KPUCTAILI,
NpUIIEN HA IETEKTOP PaHbLIE JIy4a, pacpOCTPAHSIOIETOCs MO BO3-
yXy, HA BPEeMSL:
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t=_Sr- X Sv)/c, Tne

> St — cyMMapHbIi MyTh Jy4ya B TPAaBUTAILIIOHHOM TOJIE PY-
OuHa,

> Sr — cyMMapHbIil yTh Jy4ya B IPaBUTALMOHHOM I10JI€ BO3-
JYILITHOM Cpebl,

€ — CKOPOCTb BOJIHBI B TPaBUTALIMOHHOM II0JIe (CKOpOCHIb
ceema).
TpynHo cebe mpeacTaBUTh X0 MBICIIEH UNO0Ta, KOTOPOMY MPHIILIA
B TOJIOBY O€CCMBICIIEHHAsl i€ KOPIYCKYJISPHO-BOJIHOBOIO Aya-
JU3Ma, YTBEPKIAIOIIero, YTO MaTepusi B HEKOTOPBIX ClIydasiX, MO-
JKET MPEeBPaILaThCS B CBOE CBOMCTBO.

W xakumu emé OONBIIMMU MAMOTAMH OKA3aJIUCh y4YEHBIE,
IpUHABIIME €€ M COCTPSNABIIME HAa HEW LEJIOE IICEBIOHAYYHOE
HarpaBieHue B pusmke.

8. Uro Takoe Heprus

DHeprus, MOHATHE B COBPEMEHHOW HayKe, MPSIMO Taku, dhaH-
tactruueckoe. M kak Toybko e€, OeHyro He CKIIoHA0T. OHa U U3ITy-
yaeTcs, U MOIJIoIaeTcs, U Jaxe npespamiaercs B Maccy! W kakoit
TOJILKO OHA HE OBIBACT, U MOTEHIIMAILHON U KUHETUYECKON U TeM-
HOM U JJaXKe KU3HEHHOW U TyXOBHOM.

Ha camom nene, Takoit pu3nyeckoi CynHOCTH, KaK YHEpIus,
B [IPUPOJIE HE CYIIECTBYET.

OTO NMPOCTO OJTHO W3 HEOTHEMIIEMBIX CBOMCTB MaTEPUH, TAKOE
K€ KaK HalpuMep, MpO3pavyHOCTh CTEKJA, KOTOPYIO HEINb3sl OTHe-
JUTH OT CTEeKJAa U "MpuiIenuTh” K (aHepe s Toro, 4ToOsl daHepa
cTasia mpo3pavyHoit. 1 sHeprus aro00ro Telna 3aBUCUT TOIBKO OT €ro
MOJIOKEHUSI B TPABUTALMOHHOM WJIU 3JIEKTPUUYECKOM I0JI€ APYTrOro
Tena. Ml HecMoTpst Ha yBEpEeHHsI HEKOTOPBIX OONBIINX YYEHBIX, HH-
KAaKOM BHYTPEHHEW DHEPIUU MaTEpUs HE UMEET.
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OnHako B mociiefHee BpeMsi B HHTEPHETE MOSIBUIIOCh OIPOM-
HOE KOJIMYECTBO PECYpPCOB, TJI€ apMUU NCEBAOYUEHBIX JHOOUTENEH
paccyXIaroT O MOMCKaxX KaKOW-TO CBOOOIHOM SHEPTHUHU, KOTOPOM 11O
VX MHEHUIO, 3alI0JIHEHA BCS BCEJICHHAS.

W naxxe Gomnbinne yuéHble HE KpacHes BPYT, YTO MOJI U3 KOC-
Moca JbETCS TaKOM MOTOK SHEPTUH, 4TO B OyaylieM e XBaTUT ye-
JIOBEUECTBY HA MMJUIMOHBI JIeT. 1 moxoxe, 4To caMu B 3Ty 4ylIb Be-
pArt.

A BCE HAYMHAJIOCh C KAaKUX-TO HEBEPOSTHBIX JIETEHJI O TOM,
yto Tecna, skoObl HAIIEN CIIOCOO HMCIONb30BAHUS YHEPTUU BaKYy-
yma!, HO MPOKJIATHIE KAaTMTAIUCThI KYITWJIA Y HETO MTaTEHT U BCE 3a-
CEKPETHJIU, YTOOBI HE YITYCTUTh MPUOBUTH OT MPOAAXKHU YIIIEBOJA0PO-
noB. Ho ocoGeHHO yIuBISIOT pacCyKIAeHUs YIEHBIX O TOM, YTO IIPH
NepEeMENIEHUN MAaTEPUATILHOTO TENA 110 3aMKHYTOM TPaeKTOPHH, CO-
BepiiaeMasi paboTa paBHa HyNmO. Takylo axMHEI0 MOXET HECTH
TOJIbKO KaKOH-HUOYIb Oe3rpaMOTHBIN CBUHAPb, €MY TPOCTUTEIBHO.

JIr0001i 31paBOMBICISIINN YETOBEK MOHUMAET, YTO €CIIH MBI
MOJIHUMAEM THPIO Ha BTOPOM 3Taxk, TO 3TO MbI COBEpIIIaeM padoTy
MIPOTUB CHUJIbI MIPUTSKEHUS. A KOrjaa Mbl cOpachiBaeM THPIO C BTO-
pOro 3Ta)ka, TO 3TO TMPS COBepUIaeT paboTy MO/ AEUCTBUEM CHUJIbI
nputsbkeHus. To ectb paboTa coBepiiaeTcsi pa3HbIMH TEIaMU U B
Pa3HbIX YCIOBUSX, IO3TOMY €€ HeNb3sl IpupaBHUBaTh. OTHAKO yué-
HBIX 3TO HE CMYILIAET.

Best aHeprus, nocrynaromas Ha 3eMIII0 M3 KOocMoca — 3TO
BCEr0 JIMIIb MOTOK 3apsDKEHHBIX YaCTHUI] — 3JEKTPOHOB, IIPOTOHOB
aTOMOB BOJOpOJA U JAp., IBHXKYIIUXCS C PA3JIMYHBIMU CKOPOCTSIMHU
Y COMPOBOXKAAEMBIX BOJIHAMH B I'PaBUTAILMOHHOM II0JI€.

W geM BblIlIe UX CKOPOCTh, TEM 0o0Jiee KOPOTKUE BOJHBI OHU
BO30Y)XIalOT U TeM OO0JIbIIyt0 paboTy HU coBepiraroT. [1oTok 3TOT
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JIEHCTBUTENILHO KoytoccajieH u eciu He OyaeT CouHila, 3emMils 3a He-
CKOJILKO HEJIEJIh TTPOCTO MPEBPATUTCS B JICASHOM II1ap U BCE TIOTHO-
HET.

Ho, cama 6o1na He Hecém HUKAKOU IHEPZUU, HE MOXHCEM OKa-
3618AMb HUKAKO20 OAG/ICHUA U HE MOMCEN CO8epuiams padoomel -
IMO NPOCHIO MEXAHUIM NEPedayu 63auMo0eiiCmEUs Mexicoy ma-
mepuanbHeiMu menamu, ¢ 0annom ciayuae mexicoy Connuem u
3emaéil.

MpbI BUAMIM CBET UCKITIOUUTEIBHO OJIaroaaps TOMY, 4YTO TOTOK
MaTepHaIbHBIX YacTull, (JOTOHOB, MOMAa/ias B TJIa3, COBEPIIAIOT pa-
00Ty, co31aBasi pa3HOCTh AIEKTPUIECCKUX MOTCHIIUAJIOB B CETYATKE.

B pesynbrare mornomenusi (GoTOHA y MOJIEKYJIBI POJIONTMHA
YBEJIUYUBACTCS ACUMMETPHUSI €€ TPAaBUTALIMOHHOTO MOJIsi U COOTBET-
CTBEHHO, BO3HUKAET PA3HOCTh AJIEKTPUUECKUX MMOTEHIMAJIOB, B pe-
3yJbTaTe€ KOTOPOU BO3HUKAET JBUKEHUE JIEKTPOHOB [0 HEPBHOMY
BOJIOKHY B MO3T WJIM 3JIEKTPUUECKHUI TOK, UHTEPIPETUPYEMBII MO3-
TOM KakK CBET.

[TonsiTie KBaHTa CBETa, KaK MOPLIUM H3IyYEHHUs, BO3SHUKIIO
MMEHHO H3-3a TOTO, YTO ()OTOH SIBISETCS MHUHUMAIBHOW MOPIHEH
CBETOBOTO TOTOKA, B PE3YJIbTaTe KOTOPOH BO3HUKAET OIIYIICHHE
cBera B Mo3re. KBaHT — 3TO mpocTO O/1HA €AMHCTBEHHAs YacTUIIA
WIH TO K€ camoe, 4To U ¢oToH. 1 Korga roBopsT o nepenade dJeK-
TPOHEPIrUH, TO UMEETCS B BUJlY TO, UTO NIEpeAaETCs MOTOK MaTepu-
AIbHOTO HOCUTENS — JJIEKTPUUECKH 3apsKEHHBIX YaCTHUI, KOTOPBIE
IpU JBUKCHHUH O] ACHCTBUEM PAa3HOCTU MOTEHIIUATIOB CIIOCOOHBI
COBEpIIATh padoTy.

DHepeua ne cywecmeyem, Kak puauueckas CywyHOCHb U Ho-
IMOMY He MOIHCem NPesPAuAmbCsa HU 6 KUHEMUYECKYI0, HU 6 MeXaHU-
UeCKyr, HU 6 XumMuiuecKymi u Hu 6 KaxKymi 0py2y10

DHeprus, Kak CIIOCOOHOCTH TeJla COBEPIIATh padOTy, 3aBUCHUT OT €TO
IMMOJIOXKCHUS B 'PABUTALIMOHHOM IIOJIC APYTOro Teia.
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OO0BeKT, HaxoasImuiics Ha BeIcoTe Ry 0T 3emun, mpeBbImaromeM e
Paanyc, UCTIBITHIBAET HUYTOXKHBIC CHITBI TIPUTSHKCHUS, TIOOTOMY 00JIaIacT
HUYTOKHOM 3HEPrue U MOXKET BUCETh, MIPAKTUUECKH HA OJTHON BBICOTE,
JunTenbHOe Bpems. [lotoMy dTo mpu maneHuu o0bekTa ¢ BRICOTH Ry 110
R, pa3HOCTH MOTEHIIMANIOB B CKOPOCTh NaICHUS (YCKOPEHUE) U3MEHSICTCS
He3HAuYnTeIhHO - dQ; (puc.22).

Ecnu ke 0OBEKT HAaXOAWTCSA HA BBICOTE MEHBIICH, YeM PaIycC
3emun, (Touka R3), To mpu mageHnn Ha Ty K€ BEITUYHHY, IO BEICOTHI Ry,
Pa3HOCTh MOTEHITUAJIOB U YCKOPSHHUE U3MEHSIETCS HaMHOTO OoubIe - dQ.

910 TOBOPHUT O TOM, 4YTO IIpHU CBO-

Q
= TpaduK 3aBUCHMOCTH TPABHTALMOHHBIX 6OHHOM HaHeHHI/I 06’beKTa’ €ro
‘g CUA NPAUTAXKEHWA OT BbICOThL.
El sHeprus Ha BbeicoTe Rj, oueHb
[
g N Mana, a Ha BeicoTe R3, yxke mocra-
et Tt B
i da,>dq, TOYHO BEJINKA, TaK KaK HaXOIUTCS
; moJ JecTBUEM OOJNbBIIEH pa3HO-
6300Kkm
CTH ITOTEHIHAJIOB.
do —— . R ]
X o [MosromMy cmyTHUKH, HaXO
Puc.22 TSTITAECST HAa TEOCTaIlMOHAPHBIX

opOuTaxX, BBICOTHI KOTOPHIX 3Ha-
YUTEIHHO TPEBHINIAIOT PAJANYC TUTAHETHI, NMPAKTUYCCKH HU TMAJa0T Ha
3eMITiO (YCKOpEHHE CBOOOTHOTO MAJICHHUS OYCHD MaJIO) M MOTYT BUCETh Hal
OJTHOM TOYKOW IIAHETHl OYEHb JONT0. EJUHCTBEHHO, YTO OHU TPEOYIOT
KOPPEKIIUU OPOUTHI U3-32 HECOBMAICHUS €€ IJIOCKOCTH C JHaMeTPabHOM
IJIOCKOCTBIO TIJIAHETHI.

A Tereph TPOBEAEM MBICIICHHBIA 3KCIIEPUMEHT. JlOImycTUM, 4TO
€CTh HEKOTOPBIA 00BEM 3aIOJHEHHBIM CMECHIO BOIOPOJA W KHUCIOPOIA.
OT0 rasbl, KOTOPBIC 00JIATAOT TOBOJIBHO OOJBIION OTPUIIATETLHON aCHM-
MeTpUeH TpaBUTAIMOHHBIX ToJiei atomoB. CiemoBaTeabHO OHU TOCTO-
STHHO HAaXOMIATCS IO JACHCTBHEM CHJI OTTAIKWBAHUSA, KOTOPHIE HE IAIOT
aToMaM COCIMHSTHCS U O0YCIIaBIUBAIOT CTPEMIICHUE Ta30B, OECKOHEYHO
PaCIIUPATHCS.

M3-3a cHi1 OTTAJIKUBAHUsA, aTOMBI Ta30B 00J1aJal0T OYECHb OOJIBIION
MOJIBUYKHOCTBIO, TaK KaK MEX/Ty HUIMH HE CYIIECTBYET CHJI TPeHUS. Takum
00pazoM, cMech BOJOpOIa M KUCIOPOIa MOXKET HaXOIUTCS B 3aMKHYTOM
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00béMe HEOTpaHHYEHHOE BpeMs 0e3 Kakoro-Tn00 B3aWMMOICHCTBUS.
EnuncTBeHHOE, UTO MOXKET IIPOU3OUTH, 3TO paccioeHHe, PU KOTOPOM BO-
JIOPOJT IOJHUMETCA BBEpX, TaK KakK [0 CPAaBHEHHIO C KHCIOPOJIOM 00ma-
JaeT OYECHb MaJIbIM BECOM.

A Temepb MOCMOTPHUM UYTO MPOM30HAET €CiM B 3TOM 00BEME Mpo-
CKOYHT MCKpa. Vckpa — 3TO MOTOK 3JEKTPOHOB IBMKYIIUXCS C YCKOpe-
HHUEM [r1.6]. FIX cKOpoCcTh B MOTOKE MOXET MPEBHIIATH CKOPOCTH BOJTHEI
B TPAaBUTAIIIOHHOM T10JI¢ (CKOPOCTH cBeTa). OO 3TOM TOBOPHT TOT (PaKT,
YTO MCKPY MBI BUIUM, Kak cBeTsmuiics kanan (3ddext Basunosa-Uepen-
KOBa). A D3JIEKTPOH, MMEIOLIMHA CKOPOCThb, MPEBBHIIIAIONIYI0 CKOPOCTh
BOJIHBI B TPaBUTAIIMOHHOM IT0JIE, CO3/IaeT B HEM YAapHYIO BOJHY [IJ1.7].

B pesynbrare Bo3AeiiCTBHS yAapHOW BOJHEI Ha aTOM Ta3a, OH MpH-
o0peTaeT CKOPOCTh, MTO3BOJIAIONIYIO €MY MPEO0IETh CHIIBI OTTATKUBAHUS
(moreHMANLHEIA Oaphep) Mexay atoMamu [ria.4]. Kak TOJBKO aTOMBI
CONMBATCS HACTONBKO, YTO CHJIBI TPABUTAIMOHHOTO MPUTSHKESHUS MEKITY
HUMH TIPEBBICAT CHJIBI ANEKTPUIECKOTO OTTAIKHUBAHUS, aTOMBI yIagyT C
YCKOPEHUEM JpYT Ha Apyra.

IIpn 3TOM uX TpaBUTALMOHHBIE TOJS COJBIOTCS C YBEIMYCHHUEM
ACUMMETPHUH, YTO MPUBEAET K PE3KOH KOHIIEHTPAIIUHU JJIEKTPOHOB U BBI-
TAJIKUBAaHUIO M3JIMIIKA U3 00pa30BaBIICHCS MOJIEKYJBl BOIBL. TO ecTs,
MPUBEIET K TOBHIIICHUIO TEMIIEPaTypbl M BOSHUKHOBEHUIO HOBOHW yaap-
HOI BOJIHBI.

B pesynbrate 3TOro nporecca HauHETCS TaBUHHAS pEaKiys CHHTE3a
BOJIBI C BBIZIETIEHMEM OTPOMHOTO KOJTMYECTBA JINITHUX dJIEKTPHIECKUX 3a-
PAAOB (JIEKTPOHOB) B MIPOCTPAHCTBO 00BEMA.

IIpakTryeckr MTHOBEHHO 3TOT 00BeM OyIeT 3aIl0JIHEH CMECHIO 'TO-
psunx” MOJICKYJ BOASIHOTO Tapa C JIEKTPOHAMH, CHJIAMH OTTaJKUBAHUS
(maBneHMEM) KOTOPBHIX 00bEM OyJIET pa3pyllieH U ylapHas BOJHA, BEIPBAB-
IIMCh B BO3/IyX, CMETET BCE Haxosmieecs Ha €€ myTH. To ecTh MPou30uAET
B3PBIB TPEMYUETO ra3a U BCsl SHEPTUs CMecH OyJeT UCTpayeHa.

Takum 00pa3oM 37ech OMMCaH MEXaHWU3M IpoIlecca CHHTE3a, CKO-
POCTB KOTOPOTO 3aBUCHUT OT Pa3HOCTH ACUMMETPHUI IPaBUTALIMOHHBIX I10-
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JIe aTOMOB B3aUMO/JICUCTBYIONIMX BellecTB. MeXaHu3M Mpolecca aToM-
HOTO B3phIBa MPAKTUYCCKU aHATIOTHYECH, 33 UCKIIOUYCHUEM HEKOTOPBIX MO-
MenToB. OH onmcad B ri1ase 12, o cuaTE3E.

9. IllapoBasi MOJIHUS

[ITapoByr0 MOJIHHIO, KAK U MHOKECTBO IIPOCTHIX MPUPOIHBIX
SBJICHU, COBPEMEHHAsl HayKa J0 CHUX MOp CUMUTAET 3arajkou, Ha
00BSICHEHUHN KOTOPOIl clioMaiy 3yObl O4YeHb MHOTHE OOJbIINE yUE-
Hble. Hayka BooO1ie u1ET OKOJIIbHBIMU MYTSIMU U OYE€Hb MHOTHE Me-
XaHU3MBbI IPOCTBIX TPUPOIHBIX SIBJIECHUN OCTAIOTCS BHE €€ MOJIS 3pe-
HUS.

BrinBuHYTO COTHHM Bepcuil OOBSICHEHUS IIAPOBOM MOJIHUH,
HO HU OJIHA U3 HUX JJa)kKe Ha HOTy He MpuOIN3nia HayKy K pasrajke
3TOro ABNeHUs. HO Ha OCHOBE BBIIIE W3JI0KEHHOTO, MEXAaHN3M IIa-
POBOI MOJIHUH 3JIEMEHTAPHO OOBICHSIETCS.

OObIuHas NUHEHHAss MOJIHUS TMPEJCTaBIsAET COOON KpaTKo-
BPEMEHHBIN TOKONPOBOMISIIMN KaHAJI B BO3JyX€, BOSHUKAIOLIUN B
pe3yabTaTe pa3HOCTU DJCKTPUUYECKUX MOTEHIIMATIOB MEXTy o0Jia-
KaMU WK o0akaMu 1 3eMIIEN. Pa3HOCTh MOTEHIIMAIIOB, 3TO PE3YIlb-
TaT TypOYJIEHTHOCTEH, BO3HUKAIOIIUX OT PA3HOCTH TeMIepaTyp
BOCXOJAIIMX U HUCXOAIINX TOTOKOB BO3/1yXa B JKapKYyIO IOrOJTy.

TypOynentHocTH B 001aKax MPUBOJIAT K MEPEMEIINBAHUIO U
YBEJIMYECHUIO TUIOLIAAN COIPUKOCHOBEHUS MOJIEKYJ BOJSHBIX IapOB
C MOJIEKYyJIaMH OKPYXAroIllero BO3AyXa, YTO O0JIerdaeT mepeTeKa-
HUe 3aps0B. [Ipy 7TOM paboTaeT TOT ke caMblif MEXaHHU3M, KaK IPH
AIIEKTPU3ALIMY HATUPAHUEM CTCKJISHHOW MM 500HUTOBOM MaJIOYKH.

O6naka, cocTosIue U3 MOJEKYJ U Kareilb BOJbI, HIMEIOLIIX
MEHBIIYI0O ACUMMETPUIO T'PABUTALIMOHHBIX IOJEH, OTHOCUTEIBHO
MOJIEKYJ BO3/yXa KaK MPaBUIIO, MOJIy4aloT U3 HETO U30BITOUHBIE OT-
pULATEIbHBIE 3apSAbL.
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Pazpsim MOXeT Mpom30WTH KaK MEXIy oOJaKkaMu, UMEIo-
IIMMHU OTPHUIIATEIBHBIC 3apsiIbl Pa3HON BEJIMUMHBI, TAK U MEXKTY 00-
JaKaMH ¥ 3eMJIEH, KOTOPasi TaK )K€ UMEET OYeHb HeOOJIBIIION N30bI-
TOYHBIN OTPUIATEIbHBIN 3apsi.

Korna mexay o01akaMu pa3HOCTH MOTEHIIUATIOB JOCTUTAET
HEKOTOPOW KPUTUYECKOW BEIIMUYWHBI, JBHKCHHUE 3apsoB 00paszyeT
TOKOTIPOBOIAIINI KaHAJ, IO KOTOPOMY ITPOUCXOTUT JaBUHOOOpa3-
HBII pa3psil, BBIACIAIOMUNA OIPOMHYIO MOIIHOCTD 33 OYEHb KOPOT-
KUH TPOMEKYTOK BPEMEHU.

WNnu npocto nuneitHas mMoiaHusA. OHa TpeaAcTaBisieT coOon
3aKpY4YEHHBIH TOTOK 3JICKTPOHOB W MPOTOHOB, ABUXKYIIUXCS CO-
rinacHo 3akoHy KynoHa, ¢ yckopeHWeM HaBCTpedy Apyr ApYry
[rnd].

Hpumeuyanne! Ilomok npomonos HuumodCcen u Modxcem He
RPUHUMAMBCA 60 6HUMAHUE, HO OH 6A4JICE€H C moi mouxku 3penui, Umo
OH AG/IAEMCA NPUYUHON 3AKPYUUBAHUA NOMOKOG 3APA006 8 CRUPAID.
11000610 momy, Kax HUCXO00AWUIL NOMOK 8030yXa CROCOOCMEyem 3a-
KpyHUueanuro socxodﬂmezo nomoka u 06pa306auulo UUKIIOHA Uujiu an-
MUWUKIIOHA.

B pesynbTaTe 3TOro ycKOpeHus, Ce4eHne KaHaia BOJIHU3H T0-
JIOKUTEIBHOIO TOJII0CA, YMEHBIIAETCS U OH Pa3pbIBAETCA HA CaMo-
CTOSITENIPHBIC YYACTKH, MTPEACTABIISIONINE COO0N BUXPEBBIE 00pa3o-
BaHUS, B KOTOPBIX MPOTHUBOIOJIOKHBIE 3aPsbl IBUKYTCS HABCTPEUY
JIpyT IpYTY MO 3aMKHYTHIM TPAEKTOPHUSM PABHOTO MOTEHIIMAA.

A Tak Kak ABWKEHHME MO SKBUIIOTCHIIMAIBHON TPAeKTOPHUH,
3TO MO CYTH, aHAJIOT NPSMOJIMHEUHOTO PAaBHOMEPHOTO JIBUKEHHS,
IpU KOTOPOM paboTa MPaKTHIECKH HE COBEPIIAeTCs, TO 00pa3oBas-
nrasicst KpyImHasi apoBasi MOJIHUS, TTOJI00HO CBOOOIHO Bpalllaroiie-
MyCsS MaxOBHMKY WJIM BOJIYKY, MOXET CYILIECTBOBATb HEKOTOPOE
BpeMsi, TIepeMenIasich MOTOKaMU BO3JlyXa Ha HEOOJBIIHE PACCTOS-
HUSL.
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HcuepmaB sHEpruio Ha U3IyYeHUE, OHA THXO MCUE3HET, €CITH
HE HATOJIKHETCS Ha MPEMSATCTBUE, TP KOTOPOM MPOU30UAET pa3py-
IIEHUE KOJIBIIEBOTO TOKA C 00pa30BaHUEM B BO3yXe 00JIaCTH MOBHI-
IICHHOW KOHIICHTPAIIUU AJICKTPUYECKUX 3apsioB, [ria.11] koTopsie
MI'HOBCHHO BCTyHI/IB B peaKumo CaMOHpOI/I3BOJILHOI‘O CHUHTE3a C MO-
.HGKy.HaMI/I 0pr>1<a}01uero BOB,Z[yXEl, BBIIACTIAT I/IMHy.HLC MOIIITHOCTH B
BHUJIC B3prBa.

Menkue xe o0pa3oBaHUS MCYE3AIOT MOYTH Cpa3y, HCTPATHB
SHEPTrHI0 Ha u3iydeHue. [[oaToMy 3KCIepUMEHTaIbHO IMIAPOBYIO
MOJIHHIO TIOJIYYUTh IMOYTH HEBO3MOXXHO, TTOTOMY YTO JIJIi 3TOTO
JUTMHA KaHala pa3psaa J0JDKHA OBITh OYeHBb OOJIBIION, YTOOBI CKO-
POCTh ABMIKEHUS 3apsA0B ObLTa TOCTATOYHOM IS ero paspeiBa. Ho
YeNIOBEK HE PacroyiaraeT UCTOYHUKAMU BBICOKOTO HATIPSDKEHUS Ta-
KOM MOIITHOCTH.

10. Yro Takoe Temneparypa

Ha ocHOBaHMM W3JI0:KEHHOTO BBIIIE, MOKHO TaK K€ JIETKO
000CHOBATh MOHATHE TeMIeparypsl. [Ipu HarpeBanuu Tena' pacuiu-
PAIOTCS U CTAHOBSITCS JIETYE, 3TO HKCIIEPUMEHTAIbHO YCTAHOBIICH-
HBI dakT. Bo3pMEM TBEpI0€ TEIO M MPOBEIEM MBICIICHHBIN SKCIIE-
PUMEHT.

Kak Ob110 CKa3aHO BBIIIE, ATOMBI BEIECTBA 00JIAAIOT Ipa-
BUTAIMOHHBIMU MOJSIMH, O1arojiapsi KOTOPbIM OHU IPUTATUBACTCS
K 3emie. Tak Kak IpaBUTALIMOHHBIE IIOJISI ATOMOB TBEPIAOTO TeENa
MMEIOT OYE€Hb HE3HAYUTEIbHYIO ACUMMETPHUIO, TO OHU CHJIBHO IPU-
TATUBAIOTCS APYT K APYTY.

[TpubaBnsieM K KaXaA0My aToMy 10 3J1eKTpoHy. [Ipu 3TOM y
aToMa HECKOJIbKO YBEIUYHUTCS aCUMMETpHUS €Tr0 T'PaBUTAIIMOHHOTO
MOJIsI, B pe3yJbTaTe 4ero yMEHBUIUTCS CUia MPUTSHKEHHS Tella K
semnie. [ria.11]. To ecth arom craHeT Jierde (BO3SHHKHET Je(eKT
Beca), a 00BbEM €ro YBEIUUUTCS Ha OJUH 3JIECKTPOH.

76



Beonroyust MATEPHH

Bort, mo cytu, Mbl © OOHapY>KWUJIM HOCUTENh Teria. Takou
CBOEOOpa3HBIN TEMIOPOJI, POJib KOTOPOrO MOTYT UIpaTh, B MPUH-
LIUIIe, KaK MOJIOKUTEIIbHBIE, TAK U OTpULaTeNIbHbIE 3apsabl. Y koTo-
phIil OoJpIMe YUE€HBIC YKE YCIeNu "3aKphITh'", TPUIAYMaB B3aMeH
BEUHBIW JIBUTATENb, B BUJE MOJIEKYJISIPHO-KUHETUUECKOW TEOPHUH.

[TpogomxkuM CBOW MBICIEHHBIM YKCIIEPUMEHT, N00aBIsis B
aTOMBI TeJla 1O 3apsiay. ACUMMETPUSI UX T'PABUTAIIMOHHBIX IMOJIEH
OyIeT yBeTU4HUBAThCS, TEIO OYJET CTAHOBUTLCS BCE JIETYE U JIerye,
a CHJIBI MIPUTSDKEHUS MEXIY aToMaMH OyJIyT CTAaHOBUTHLCS BCE Clla-
Oee u cnabee.

UYepe3 HEKOTOpPOE BpeMsl aTOMBI MOJy4aT BO3MOKHOCTh Iie-
peMelaThcss OTHOCUTENBHO APYT APYra U BEIIECTBO MPEBPATUTCS B
JKUJIKOCTh. TO €CTh pacIuIaBUTCS.

[Tpu naneHeimem npubaBIeHUN 3apsiI0B, ACUMMETPHS Tpa-
BUTAllMOHHBIX TIOJIE aTOMOB YBEIWYUTCA HACTOJIBKO, YTO OHHU
HAaYHYT OTPBIBaThCA JPYr OT APYyra BCE YBEIWYMBAIOIIMMUCS CH-
JaMU OTTAJIKUBAHUS U KUIAKOCTh IPEBPATUTCS B ra3. BoT MbI u 1o-
JTy4riid 00bSCHEHHE MEXaHNU3Ma UCTIApPEHHUS.

HpnMeqalme' B wacmuocmu, ucnapenue 600vl 00ycno61eHO
7N PA3HOCMBIO ACUMMEMPUIl 6030yXa

l’;.’/.{}-‘ "‘i B u 600bl (puc.23), noamomy oasice
BO3AYX

/ } nepetexawwe | zgmép3man eoda (1é0) 00607bHO
5_,.{__—" 3apAnoe

e xXopowio ucnapaemca. Hzovimou-
unna 4 ‘j Hble 3apsobl U3 MOAEKysl 6030yXa
nepemexasn (Ouggynoupys) ¢ mo-

S JIEeKYI1bl 1604, Y8eTUUUBAIOM ACUM-
Puc.23

Mempuio ux 2pasumayuOHHbIX no-
Jeil, Ymo nPUEOOUm K y8eIu4eHuIo Cun OMmaiKueanus Mojiexyi opyz
om 0pyza, KOmopbvle RPU INOM ROJIYUAIOM 803MOHCHOCHLL OMOPEAMbCA
Om nOBepXHOCMU U NOOHAMbBCA 8 8030yX, émecme ¢ "'npununuwiumu'’’ K
HUM MOJIEKYIAMU 6030YXa).
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[Ipu 3HAUMTENBHOM YBEIMYEHUU KOHIIEHTPAIMH H30bITOY-
HBIX 3apsA0B B aTOMaX, OHU YK€ He OyIyT B HUX yAEpKUBAThCS, a
OylyT paBHOMEPHO PaCTIPEIEIATHCS 10 BCEMY O0BEMY.

Takum oobpazom, 000CHOBbIGAEMCA MEXAHU3M 6MOPO20
Hauana mepmoOUHAMUKU U NPUHUUR 603PACMAHUA IHMPONUU,
KaK 6blpaAGHUBAHUA 1I00BIX PUUYECKUX NAPAMEMPOE MAMEPUU.
B oannom cnyuae - memnepamypeol.

B koHIIe KOHIIOB, BEIIECTBO MPEBPATUTCS B CMECH "TOPAUUX"
(3apsHKEHHBIX) aTOMOB C 3JIEMEHTAPHBIMU JJIEKTPUYECKH 3apsiKEH-
HbIMU YaCTHLIAMM WX B IasMmy. lIpu nanpHelmem MOBBILIEHUH
TEMIIEpaTypbl IPOUCXOAUT CIEAYIOIIEE.

N3-3a orpoOMHOM KOHIIEHTPALIMY OJUHAKOBBIX 3apsI0B, aTOM
MEPEXOJIUT B COCTOSIHUE, TIOJJOOHOE JKUKOH Karuie, KoTopasi pa3Ba-
JUBAETCA Ha JIEMEHTAPHbIE YACTHUILIbI. DTU 3JIEMEHTAPHBIC YaCTHUIIbI,
IpH JajdbHEHIIeM MOBBIIMICHUU TEMIIEPaTyphl, pa3BajsTCsS Ha CyO-
anemeHTapHuslie. M Tak nanee. [1o cyTu Mbl BOCIIpOU3BENH 311€CH IIPO-
I[eCC CUHTE3a, IPOUCX OIS B 3BE3/1aX, B 0OpPAaTHOM HAIIPaBICHHUH.

Temnepamypa — 3mo eeauuuna pasHOCMU ACUMMEMPUIl
2PAUMAYUOHHBIX NOJIEH AMOMOE MAMEPUATILHO20 Mela U amo-
MO8 OKpydicatoujeil ezo cpeobl.

Wnu nmpocto pa3sHOCTh UX M30BITOYHBIX AJIEKTPUUYECKUX 3a-
panoB. [1oTok Tera — 3To MOTOK 3apsiKEHHBIX YaCTHI - JJIEKTPOHOB,
KOTOPBI MBI YyBCTBYEM OJiarofapsi yBeITUYHBAIOIICHCS aCUMMET-
pHUU MOJIEKYJ Halero Tena. EcrecTBeHHO, 4TO BElIecTBa, 001a/1at0-
M€ XOPOIICH AMEKTPOMPOBOIHOCTHIO, 0OJIATAIOT U XOPOIIEH Ter-
JIOMPOBOAHOCTHIO.

Ecnm ke 3TOT MOTOK 4acTUIl HAaIpaBJIeH M3 HAIIEro Tena U
OyIeT yMeHbIIaThb aCHMMETPHIO HAIllUX MOJIEKYJ, Mbl OyJaeM 4yB-
CTBOBaTh OXJaJeHHE. AOCOTIOTHBIA TEMIEPAaTypHBIA HYJb, 3TO
PaBEHCTBO WJIM HYJIEBasl pa3HOCTb ACUMMETPHUM IpaBUTALMOHHBIX
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MOJICH aTOMOB TeJIa, KOTOpasi B CHITy ChEepHUIECKON METPUKU BCEIICH-
HOW, HEBO3MOJKHA.

A TO0, 4TO moApazymeBaeTcs 1o abCOIIOTHBIM HYJIEM B CO-
BPEMEHHON HayKe — 3TO CHEKYJIALHNs, 0O0yCIOBJICHHAs CIIETbIM Iie-
PEHOCOM Pe3yIbTaTOB KAKUX-TO MATEMAaTHIECKUX MPEOOPA30BAHMIA
Ha (pU3HUYECKYIO PEaTHHOCTD.

AHaNOTUYHBIM K€ 3a0IMyKICHHEM SIBISETCS U MOJIEKY-
JSIPHO-KWHETUYECKasi TEOpHsi, MPOTUBOpEUAIIas BTOPOMY Haudaly
TEPMOJMHAMUKH, 00YCIOBIIEHHAs, KaK U B clIy4dae ¢ onbIToM Pesep-
dbopra, OmMMOOYHBIM OOBSCHEHHEM pE3yJbTaTOB JKCIIEPUMEHTA
Bbpoyna.

Hcxons w3 ompeneneHus TemIepaTypbl MNPUBEAEHHOTO
BBIIIIE, 3JIEMEHTAPHO OOBACHSAETCS MPUHIUIT PaOOThI OOBIYHOTO XO-
noguneHUKa. [Ipu cxatum pabodero tena - (peoHa, €ro aTOMBI
CONMMKAIOTCS, KOHIICHTpAIHs U30BITOUHBIX 3apsS0B B €ro 00béMe,
YBEJIMUUBACTCS U 3apsifbl, OAUYUHSSICH BTOPOMY Hadady 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 MOPO3UJILHON Kamephl), pabodee Temo
paciupsieTcsl U KOHLIEHTPALUsS 3aps10B B HEM PE3KO YMEHBIIAEeTCS.

CornacHo BTOpOMY Havally, 3apsiibl HAYMHAIOT IEPETEKATh B
pabouee Teno yxe M3 CTEHOK MOPO3HIBHOM Kamepsl, emgé Oojee
OXJIaX/1asl ee.

Kornma MbI ipukacaeMcst manbieM K METaUIMYeCKOMY Mpe-
METy, OH HaM KaXXeTCs XOJIOJAHBIM, IIOTOMY UYTO H3-3a Pa3HOCTH
aCUMMETpUN MOJIEKYJ HAIllero Teja U aTOMOB MeTajia, U30bITOY-
HBIE 3apsAbl HAILIETO Tejla HAaYMHAOT AUPPYHIUPOBATH B METaII,
co3/1aBasi OIIYIIEHHE X0JI0/1a.
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Ho sT0 neperexkanue Henb3s Ha3BaTh AIEKTPUIECKUM TOKOM,
KOTrJa 3apsjbl ABUXKYTCSA C YCKOPEHUEM. DTO Oughghyzusa >nextpo-
HOB M3-3a Pa3HOCTU MX KOHIEHTpALMii B HAIlIEM Telle U MeTaJlInye-
CKOM TIpeMeETe.

To ecTb HalM HEPBHBIE KJIETKU MPEKPACHO OIMPEACIISIIOT
HarpaBJjeHue 3Toro Toka. [Ipukacasch K 1epeBIHHBIM IIPEIMETaM,
MMEIOIIUM MPUMEPHO OJMHAKOBYIO aCUMMETPUIO C HAILIUM TEJIOM,
MBI HE OIIYIIAaeM UX XOJOJHBIMHU, IOTOMY YTO M3-3a OTHOCUTEIb-
HOTO PaBEHCTBA aCUMMETPHUH, CKOPOCTh TudPy3uu 3apsi0B CIUIII-
KOM HUYTOXHA, 4TOOBI €€ OUTyTUTh. [IBIKEHUEM DJIEKTPUUECKUX 3a-
PAIOB 3JIEMEHTAPHO OOBSICHIIOTCS JIIOObIE MEXaHU3MbI B3aUMO/ICHi-
CTBUH B IPUPOJIE, BKIIIOUAs MEXaHU3MBbI IEHCTBUS Pa3IUYHbBIX Opra-
HOB HAIIETo TeJa.

Ceryarka, HampuMep, MPEACTABISLET COOOM MATPUILYy CBETO-
YyBCTBUTEIHHBIX HEPBHBIX KIIETOK, TaK HAa3bIBAEMBIX IaJlOYeK,
ONPEIETAIOMIUX HUHTEHCUBHOCTh CBETOBOI'O MOTOKA, COBMEILIEHHYIO
C MaTullel, TaKk Ha3bIBAEMBIX KOJIOOUYEK, MPEICTABISIONIUX COOO0M
JIETEKTOPBI CKOPOCTU (POTOHOB, KOTOPOI OmpeiensieTcs 1BET.

Ceruatka — 3TO, 110 CyTH, U3MEHHUBIIHICS ()aceTOYHBIN TJ1a3
HAaCEKOMOI'0, TOJYYUBLIMN B pe3y/lbTaTe HBOJIOLMOHHOTO IPO-
necca, oommii xpycranuk. CeT, (POKyCHPYSICh XPYCTAIMKOM, CO-
31aéT Ha CeTYaTKe M300paKeHUe, MPEACTaBISIoNnee co00i KapTy
AIIEKTPUYIECKUX MOTEHIHUATOB. TO €CTh 3TO M300paKEHUE OKpYKa-
IOIUX MPEIMETOB, cPOPMUPOBAHHOE WM HAPHUCOBAHHOE HA CET-
YaTKe JEKTPUICCKUMH MTOTCHIIMATaMHU.

B pesynbpTare neicTBUs 3IEKTPUUECKUX MOTECHIMAIOB BO3-
HUKAET JIBUKEHHUE AJIEKTPUUECKHUX 3apsiIOB 10 MyYKY HEPBHBIX BO-
JIOKOH, KOTOpBIE MOCTyMHasi B MO3T, GOPMUPYIOT B HEM BPEMEHHYIO
HEHPOHHYIO CTPYKTYPY, TaK K€ MPEACTABIISIIONTYIO0 COOO0M IIBETHOE
00BEMHOE M300pKEHUE OKPYKAIOIIUX MPEAMETOB, KaXaasi TOUYKa
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KOTOpPOTO COOTBETCTBYET MOTEHLIMATY, CO3aBaeMOMY OIpeeEH-
HOH MaJIOYKOM B CETYATKE.

D710 H300pakeHue, 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 CO3JaHMs HCKYCCTBEHHOTO I1a3a.

IIpu coBpeMEHHOM YPOBHE Pa3BUTHUS MUKPOTEXHOJIOT UM, CO-
3/IaHKE TaKOT'0 HCKYCCTBEHHOTO TJ1a3a HE COCTABUT OOJIBIIIOTO TPy/ia
W 4Yepe3 JIBa — TPH roja 0o CIeno cMOXeT BUAETh. I1ycTh u He
TaK XOpOIIO, KaK HOPMAJIbHBIMH TJla3aMH, HO JOCTaTOYHO, YTOOBI
obxoauTcs 6€3 TOBOJBIPEH. ..

Ero koHCTpyKIMS M PUHIUI IEHCTBUS TOBOJLHO MPOCTHI,
HO 3/I€Ch 5 UX MIPUBOJUTH HE Oy1y.

AHaNOTHYHBIM 00pa3oM paboTaeT U MEXaHU3M paclo3HaBa-
HUA BKyca. PaznuuHbie BeliecTBa, Nomnaaas B CIIOHY, SIBISIONIYIOCS
AJIIEKTPOJIUTOM, CO3/IAI0T AHAJIOTMYHYIO K€ KapTy 3JIEKTPUUECKHX
MOTEHIIMAJIOB, KaK U CeTYaTKa Iias3a, KoTopas Tak ke oOpadarbiBa-
€TCSl MO3TOM. ..

Ewié ooun ouenv nacnaouvlii npumep, 00Ka3pléaouwjuil
INeKmpuueckyro npupody memnepamypsl. Ecau nnockocmmuoii
HOJIYRPOBOOHUKOGYLIL OU0O NOOKIIOYUMb 8 3aNOPHOM HanpaeJe-
HUU K UCMOYHUKY ROCMOARNO020 Hanpaycenus 6 5-10 ¢onvm, mo
6 pe3ynbmame o6eOnenusn p-oonacmu n-p nepexooa rieKkmpuue-
cKuMu 3apaoamu, Ouoo 0060JabHo cuivHo oxaaoumcea. Ha smom
npuHyune padomaiom NOIYNPOEOOHUKOBbIE X0100UIbHUKU.
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11. IIpsiMo/IMHEHHOE IBHKEHHUE
U CBEpXIPOBOAMMOCThH

Jeusicenue — 3mo n11060e uIMeHenue COCMoAHUA mea,
(nonootcenus unu Hanpaesienus nepemewienst), 00ycao6a1eHHnoe oell-
cmeuem pazHoCmu 2pasumayuOHHbIX NOMEHYUAN06, NPU KOmMO-
POM coeepuiaemca padoma.

A crenoBaTenbHO, JABU)KEHUE HE SIBISETCS HENPEMEHHBIM
YCIIOBHEM CYIIIECTBOBAHUS MAaTEPUH U MOITOMY HUKAKOI'O BEYHOTO
Xa0THUYECKOr0 JIBU)KEHHS B IPUPOJE CYIIECTBOBATh HE MOXET, TaK
KaK 3TO TpeOyeT HeNPEPHIBHOM 3aTPaThl MOIIHOCTH.

Jeusicenue no unepyuu — 3mo 06uiceHue no mpaeKmopuu
PABHO20 NOMERYUANA, RPU KOMOPOU PA3HOCHb 2PAGUM AUUOHHBIX
NOMEHUUAN08 OCMAémca HEeU3MEeHHOU U padoma He coeepuia-
emcs.

[TosToMy nBM)KEHHE MO SKBUIIOTCHIIMAIBLHOM TPACKTOPUH
SBJISIETCS] YACTHBIM CilydaeM mokosi. Kak HaM roBopuT pusnka, eciu
Ha TEJO HE JCWCTBYIOT HUKAaKHE CHJIbI, WIM PABHOJEHCTBYIOIIAS
BCEX JICHCTBYIOIINX HA TEJIO CUJI, paBHA HYIIO, TO TEJIO OYJEeT HaXo-
JIUTHCS B TIOKOE WJIM B COCTOSIHUM PAaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBIKEHMUSL.

Ho Tak kak BceneHHasl, B CHITy CBOICTB MaTepuu UMeeT ce-
PUYECKYIO METPHUKY, TO Pa3rOBOPbI O KaKOM-TO MPSIMOJMHEWHOM
pPaBHOMEpPHOM JBUXEHHH, SIBISIOTCA 3a0myxaeHueM. B chepuue-
CKOM reoMeTpUH BCEJIEHHOM TaKOTo JBHXKEHUS HET U ObITh HE MO-
’keT. EAMHCTBEHHOM NpsIMOM JIMHUEN BO BCEJIEHHON MOYKHO CUUTATh
TOJIKO pajiyc JIF000ro TATOTEIOUIETO TeNla, HO JBHKEHHUE MO ATOU
JUHUU HE SIBJISIETCS. PABHOMEPHBIM, TaK KaK MOXET MPOUCXOAUTH
TOJIbKO MO/ IEUCTBUEM PAa3HOCTH I'PABUTALIMOHHBIX MOTEHIIMAJIOB.
JleTsammi caMon€r, HaNpUMep, B YCTAHOBUBILIEMCS PEKUME I10JIETA
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MO>XHO CUUTATh JABHXKYIIUMCS [10 UHEPIIMH, TAK KaK PaBHOJECHCTBY-
IOIlast BCEX CHUJI, IEUCTBYIOIIMX HA CAMOJIET B 3TOM PEKUME, paBHA
HYIIIO.

Cuna TATOTEHUs ypaBHOBEIIEHA MOABEMHOW CHIIOW KPBbI-
JbEB, CUJa CONPOTHUBIICHHUS BO3yXa YpaBHOBELIEHA CUJIOW TTU
JBUTATENS U CaMOJIET B IaHHOM CJIy4ae JBUXKETCS 110 DKBUIIOTEHIIN-
anbHOU Tpaexktopuu. M o naepnuu. Haxonsce BHyTpH caMosi€ra
C 3aKPBITBIMU MJUTFOMUHATOPAMH, €T0 IBUKEHNE HEOTIMYUMO OT CO-
CTOSIHUS ITOKOSI.

Ecnu k KOHIIaM IPOBOJHHKA NPUIIOKHUTH HEKOTOPYIO pas-
HOCTb JIEKTPUYECKUX TOTEHIIMAJIOB, TO B HEM BOZHUKHET JIBU)KCHHE
3JIEKTPUYECKUX 3apsaoB. [Ipuuém, mo mepe npoaABHKEHHUS dTIEKTPU-
YECKUX 3apsI0B K NPOTHUBOIOJIOKHOMY IOJIIOCY, Pa3HOCTh MOTEH-
UasIoB OyJeT U3MEHSTHCA, a CHJIAa IPUTSHDKEHUS U CKOPOCTH JIBUXKE-
HUS 3aps70B Oy/eT BO3pacTath.

CrnenoBarenbHO, 21eKmpu4ecKuil mok — 3mo yCKOpeHHOoe
OgudICeHUE INEKMPUUECKUX 3aPA00E NO NPOBOOHUKY, TIOJ0OHOE
MAaJEHUI0 MAaTepUaIbHOIO Teja MOJ IEUCTBUEM Pa3HOCTH I'paBUTa-
LIUOHHBIX MOTEHIMANOB. I MMEHHO MO3TOMY 3JEKTPUYECKHIA TOK
MOKET coBepiiath paboTy. Mcxoas W3 3TOro ke yTBEp:KIeHUS,
MOKHO JIETKO OOBSCHUTH BO3HHKHOBEHHE CBETOBOIO H3IyUYCHHS
IIPYU IPOXOXKAECHUU TOKA Yepe3 MPOBOJHUKU C BBICOKMM COIPOTHUB-
JICHUEM.

Berpedas BbICOKOE CONPOTUBIIEHHME JIBUKEHHIO, 3JIEKTPOHBI
HAKaIlJIMBAIOTCS B IPOBOJHUKE, YTO IPUBOJIUT K IOBBIILIEHUIO KOH-
LHEHTPAUUHU IJIEKTPUUYECKUX 3apsAI0B U BBITAIKWBAHUIO UX U3 MPO-
BOJHUKA B OKpYKaroLlee MPOCTPAHCTBO CUJIaMHU B3aUMHOI'O OTTaJl-
KUBaHud [TJ1.6].

N yem Oostbliie UX KOHIIEHTpAIHS, C TEM OOJIbIIIEeH CKOPOCTHIO
OHH "BBITAIKMBAIOTCA" ¥ TeM 00Jiee KOPOTKHE CBETOBBIE BOJIHBI BO3-
OyXIal0T B IPaBUTAIIMOHHBIX MOJISIX OKPY)KAIOLIEH UX CPEIIbL.
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HmeHHO 10o3TOMY ITpH HEOOJIBIIOM TOKE, IPOBOJHHUK CHayvajIa
cnabo HarpeBaeTcs, TaK Kak "BBITOJKHYThIC" M3 TIPOBOJHUKA DJICK-
TPOHBI UMEIOT HEOOJIBIIYIO0 CKOPOCTD U IIPU IBUKEHUHU BO30YKIAIOT
JUTMHHBIE, HH(paKpacHbIE, BOJIHBI, & C MOBBIIICHHEM KOHIIEHTPALIUU
CKOPOCTb BBLJIETA YBEIIMYMBAETCS U BOJHBI CTAHOBATCS KOpOYE U
MaKCUMYyM HM3JIy4Y€HUs CBUTAETCS K CHHEMY Kparo CIEKTpa.

B pe3ynbraTe CHIBHOTO OXJIaXJICHUS MPOBOJAHKKA, OH 00€I-
HSETCS AJIEKTPOHAMHM U aCUMMETPHUsSI TPABUTALIMOHHBIX IOJEH €ro
aTOMOB YMEHBIIAETCS, a CJIEA0BATEIEHO YMEHBIIAETCA €0 MIEKTPH-
YECKOE CONMPOTUBIICHUE.

B npoBOJHMKE BO3HUKAIOT YCJIOBHS JUIsl HEPEPBIBHOTO KPY-
TOBOTO ABUKEHUS JIEKTPUUECKHUX 3aPsII0B MO 3KBUITOTEHIINATIbHBIM
TPACKTOPUSIM, ITOT0OHO MIAPOBOI MOJIHUH, PEACTABIIsIONIEE COO0M
aQHaAJOr JBUXKEHUSA IO HHEPUUU U KOTOPOE YUYEHBIE HA3BIBAIOT
"CBEpXIIPOBOJIUMOCTHIO".

W Tak kak mpu 3TOM IBUKEHHH paboTa HE COBEPINASTCS, TO
TAaKOM KOJIBLIEBOM IMOTOK 3aps/I0B MOYKET CYIIECTBOBATH JOBOJIBHO
JUTUTETLHOE BpeMsl, TOKa TPOBOJAHUK OYAET HAXOAUTCS B OXJIAXKAEH-
HOM coctosiHud. Ho nocTaToyHo pa3opBaTh 3TOT MOTOK 3apsijoB,
4yTO OBl 0TOOPAaTh MOIIHOCTb, KaK UX JBUKEHHE MTHOBEHHO MTPEKpa-
TUTCSA U BUXPb UCUYE3HET.

AHaoramM Takoro JBHXKEHHS, KPOME IIAPOBBIX MOJHUH SIB-
JISIIOTCSI, MHOTHE SIBJICHUSI TIPUPO/IbI, UMEIOIINE BUXPEBYIO MPUPOY,
TaKue Kak TOPHAJI0, IMKIOHBI, & TaK K€ Pa3jIN4YHble MaXOBHKU U
BOJIYKH, YYACTKU KOTOPBIX, JBHXKYIIIHECS MO SKBUIIOTEHIIUATBHBIM
TPACKTOPHUSAM, IPAKTUUECKU HE TPEOYIOT I 3TOTO 3aTpaT MOLIHO-
CTH.

OO0BsicHeHHE CBEPXIIPOBOIUMOCTH JIBHYKCHHEM KaKHX-TO "Ky-
MEPOBCKUX Map" CHUMIIMXCS JJIEKTPOHOB, MPOCTO HAWUBHBI H
CMEIIHBI.
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CBepXMpOBOAUMOCTD, KaK JBMIKEHNE KaKUX-TO "CBOOOIHBIX"
3JICKTPOHOB B YCIIOBHUSIX OTCYTCTBHSI PA3HOCTH AJICKTPHUECKHUX T10-
TEHIIMAJIOB U COBEPIICHUSI UMH pabOThI, (PU3UIECKH HEBO3MOJKHA.

DTO BEUHBIN JBUTATENH U TOJIBKO TICEBIOYUEHBIE 3TOTO HE T0-
HUMAIOT. M B CHIIy 3TOT0 00CTOSITENIbCTBA, YETIOBEUECTBO, K COXKa-
JICHUIO, HUKOT/Ia He OyJeT MMETh CBEPXIPOBOIAIINX JTHHUN DIIEK-
Tponepezlaq, HOTOMy YTO BCYHBIC ABUTATCIIU HpI/IHI_[I/IHI/IaJILHO HC-
BO3MOKHBEI.

12. ledekT Beca
U CBepPXTeKYy4ecTh

Macca 1 3Heprus B HacTosiee Bpems ABIAI0TCS (pyHaaMeH-
TaJIbHBIMU TIOHSATHSMU B TE€OpETHUECKOM (u3nke. Macca, Kak KoJu-
YECTBO MaTE€pPUU U SHEPrusi, Kak CBOMCTBO MaTepUU COBEpIIATH pa-
60ty. Tak Kak Marepus He MOXKET MPEBPALIATHCSA B CBOE CBOMCTBO,
TO €CTh B DHEPIrUI0, HE MOKET BO3HUKATh W3 HUYETO U UCYE3aTh B
HUKY/a, TO TOHATHE Ae(eKTa MacChl, KaK UCUE3HOBEHUS KaKOH-TO
YacTU MaTEPUH SBIISETCS, M0 CBOCH CyTH, aHTUHAYYHBIM.

Ho Tak kak 3TO siBlIeHHE YCTAaHOBJIEHO KaK Obl SKCIIEPUMEH-
TaJbHO, TO CJIEI0BATEIbHO, peUb MOKET UATH HE O Macce, a o gece,
KOTOPBIA MOXET U3MEHATHCS B 3aBUCUMOCTHU OT PACCTOSIHUS JI0 TSi-
TOTEIONIETo TeMa. 31eCh UMEET MECTO METOOJOTHYeCKas OIMOKa,
KOTOPBIMH M300UITyeT BCsl TeopeTHdeckast Hayka. [loaTomy BMecTo
noHATHSA "Macca", He00X0AUMO YIOTpeOIATh MOHATHE "Bec”.

CyTb siBIeHHs AedeKTa Beca TOCTAaTOYHO JIETKO 00BsICHUMA.
Jlrobas marepuanbHas 4acTHIlA BEIIECTBA 00J1a/1aeT rPaBUTAIIUOH-
HBIM TIOJIEM U, CJIEIOBATENIbHO, MPUTATUBACTCA K JAPYTrUM MaTepu-
aJTbHBIM TE€JaM C HEKOTOPOM CHJION, OOpaTHO MPOTOPIHOHATHHOM
KBAJIpaTy PACCTOSTHHUSI MEXIYy HUMU. MEXIy ABYMs YacTUIIAMHU,
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HaxOJAIIMMHUCS IPYT OT APYra HAa pacCTOSHUH, HAMHOI'O ITPEBbIIIA-
IOILIEM UX Pa3MeEpbl, CUIIbI IPUTSKEHNS OY€Hb HE3HAYNTEIIbHBI U HE
UTparoT HUKAKON POJIU.

Ho ecnm 3Tr yacTuibl OkaxyTces JOCTaTOYHO OJIM3KO JIPYT K
JIpYyTy, Ha PACCTOSIHUU CPAaBHUMOM C UX pa3MepaMu, rpaBUTALMOH-
HbI€ CWJIbl BCTYIIAT B JACHCTBUE U MPUTSHYT WX BILUIOTHYIO APYT K
IpyTy, 00pa3ys HOBYIO COCTaBHYIO YacTHUIly [Ira1.3].

Bec 31011 HOBOIT COCTaBHOM YaCTUIIBI OKAXKETCS MEHbIIIE, YeM
UX BEC 0 OTJIENbHOCTH (puc.24), n3-3a YBEIMUEHUS ACUMMETPHUH €&
rpaBUTALMOHHOTO MoJisA. TO ecTh BOSHUKHET J1e(heKT Beca.

oTpuuaTesbHas ITo cBoeit cyTu, o0Beau-
aCMMMETpVIFl

HEHHE JIBYX YaCTHUII B OJTHY, 3TO

U eCTb npoyecc cunmesa, pu
KOTOPOM coOBepIIaeTcs padora,

IIPONOPLUUOHAIBHAS 3TOMY Je-

dekry Beca. B manHOM ciydae,

R sra pabora OyneT coBepilcHa

MPOTUB CUJI MPUTSHKEHUS 3eMITH, TaK Kak YMEHbIICHHE Beca PaBHO-
CWJIbHO MOJHATHIO MaTEPHAJILHOTO TeJla Ha HEKOTOPYIO BBICOTY B €€
IPaBUTALMOHHOM TIOJIE.

Tak Kak CHJIBI MPUTSHKEHUS YaCTUI] MEXTY CO00M 1 3emMiéid
OYCHb MaJIbI, JIS1 UX OOHAPYKEHUS TPeOyeTCst BEChbMa CI0KHOE 000-
pynoBanue. Huxe mpeasiaraeTcsi cxema MpOCTOrO 3KCIEPUMEHTA,
WLTIOCTPUPYIOIIETO BO3HUKHOBEHHE JedexkTa Beca, KOTOPBIi
MO>KHO MPOJIEMOHCTPUPOBATH B JTIFOOOH IIKOJIE.

Jlyis ero mpoBeAeHUs HYXEH TOJIbKO JOCTATOYHO YYBCTBH-
TENbHBIA AUHAMOMETP U HECKOJIBKO MOCTOSHHBIX MarHutoB. [lpu-
MEpHas cXeMa PKCIIEpUMEHTa MOHSATHA M3 pucyHka (puc.25). le-
(dexToM Beca Tak ke JIEMEHTAPHO OOBACHAETCS SIBJICHUE CMAYUGA-
eMocmu u n0BEPXHOCMHO20 Hamax cenus. MOoneKynbl )KUIKOCTH,
KOHTaKTUPYIOIME C MOJIEKYJaMHd CTEHOK COCylla M MOJIEKYJaMU
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BO3/lyXa, B pe3yibTate nuddy3uu 3apsaoB U3-3a pa3IundHON acHUM-
METpPUU TPAaBUTAIIMOHHBIX MOJIEH aTOMOB BO3/lyXa U KUAKOCTH, CTa-
HOBSITCS JIErye U BHITAIKUBAIOTCS BBEPX IO CTEHKE, 00pa3ysi BOTHY-
ThIA MEHUCK.

B ciydae ¢ pTyThI0, HapuMep, BCe MPOUCXOAUT HA0OOPOT —

I T B 3TOM cCiyd4ae "BCIUIBIBAIOT"
AVHaMOMETP

E z CTEHKHM COCyZa U MPOUCXOAUT

"omyckaHue" TpaHUYallUX CO

] CTEHKON MOJIEKYJl PTYTH, CO-

3/1a1011I€€ BBIMYKJIbIN MEHHCK.
Puc.25

B pesynbrare yBenuue-
HUS CHJIBI TSPKECTH B 30HE KOH-
TaKkTa cO CTCHKOW COCyJla, PTYTh, KaK B HEKOTOPHIE APYTUE KHUIKO-
CTH, aTOMBI KOTOPBIX UMEIOT OOJIBIIYI0 aCHMMETPHUIO TPABUTAIIMOH-
HBIX TOJICH, OUYeHBb OBICTPO BBITEKAIOT JaXKE Yepe3 MHUKPOCKOMUYIE-
CKHE OTBEpPCTHS.

brnarogaps meperekaHuio 3apsiOB M3 MOJEKYJT BO3AyXa B
MOJIEKYJIbI BOJIbI, CHJIBI MPUTSKEHUSI MEXKIY MOJIEKYJIaMU BO3TyXa
YBEJIMYUBAIOTCSA U OHU 00pa3yloT Ha TOBEPXHOCTH BObI IJICHKY T0-
BEPXHOCTHOT'O HaTsKeHHs. TOYHO Takas ke IUI€HKa oOpasyercss U
Ha MOBEPXHOCTSAX TBEPABIX TEJ.

Ona o0ycnaBnuBaeT M CHIKEHUE YPPEKTUBHOCTH TalbBa-
HUYECKUX DJIEMEHTOB B PE3YJIbTaTe HW3OJSIIUH TOJIOXKUTEIEHOTO
AJIEKTPOJIa OT AJIEKTPOJIUTA, Ta30BOU MIEHKOHN. Bo m3bexkanuu mo-
JSPU3AIHH, JIEKTPO]] IPUXOJAUTCS OKPYKATh MTOPUCTOMN U3OIISIIIHEH,
npenHa3HauYeHHOU Jisi a0copOIUuU ra30B BBIIEISAIOMIMXCS MPH pa-
0oTe 3r1eMeHTa.

B Bakyyme nmoBepxHOCTHas MJIEHKA BO3yxa He oOpa3yercs,
YTO MPUBEJIO K CBapKe MIAPHUPOB JIFOKA KOCMUYECKOT0 KOpalJis, u3-
32 4ero 4yTh He Morud KocMoHaBT JIeoHOB. [rJ1.3].
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13. YTo TaKo€e CHHTE3

Deonwyua mamepuu 6 npupooe npeocmagsiem codou 00HO-
HANpaeneHHblil U HeoOPamuMblii HPOYeCcC HEnpPepbvlBHOZ0 CAMO-
NPOU3BOJILHOZ0 YCII0HCHEHUA €€ CIMPYKMYPbL 8 pe3yibmame 00b-
eounenus (cunmesa) 60jiee nPOCMBIX YACMUY 8 Doslee C0IHCHbIE
CmMpYKmypHble 00pa3o8anus.

Korma Bel octaBnisiere Ha ynuile Kelle3HbIH TBO3/Ib, OH TTOKPHI-
BaeTCs P’KaBUMHON. P>kaBuMHa - 9TO OKHCEN XKele3a, TO €CTh 0olee
CJIO’KHOE BEIIIECTBO, YeM YHCTOE JKeJIe30. A €CITU PSAJIOM ¢ HUM ObLTa
eni€ U cepa, TO MOJYIUTCS MOJICKYJIa Cyiabdumaa wim cyiabdara xe-
Je3a, KoTopas emé 0oJiee CI0KHasI, YeM MOJICKYJia OKHUCIA.

W ecnam 3TO yCIOKHEHUE MPOUCXOIUT B TEUEHUU HECKOJIBKUX
MUJUTMOHOB JIET, a MPUPOABI TAKUM KOJIMYECTBOM BPEMEHH PacIio-
JlaraeT, TO Hen30€KHO MOSIBUTCS KaKas-HUOY b Ie30KCHPUOOHYKITE-
WHOBAs KMCJIOTA. A 32 HeH 1 )KMBas KJIETKA U B KOHIIE KOHIIOB YeJI0-
BEK...

[Ipuuém mpu cuHTE3e BcerAa BBIACTSACTCS HEKOTOpas MOII-
HOCTB, MPONOPIIMOHAIFHAS BO3HUKaOIIEMY AedeKTy Beca. B Hayke
. 3TOT Ae(EeKT Beca ONMOOYHO HA3BIBACTCS
——-D-wre @+4—l— "nedeKToM Macchl' W CUMTAETCS, YTO OH,

' ' SAKOOBI, XapaKTepH3yeT, TaKk Ha3bIBAEMYIO,

SHEPTHUIO CBs3U yacTull. Ho BOT oOpaTHbIH

L@ ) @

i HUKOTJIa HE HaOmIoAan, 4To0bl pyna, TO

IpoLecc B MPUPOJAEC HEBO3MOXKEH. HukTo
@ €CTh U3 CMECH OKHCJIIOB, Cy.Hbq)I/I,Z[OB, camo-
IIPOMU3BOJIPHO pacmajajach Ha COCTaBHBIE
3JIEMEHTHl U MOJIYYHWJIOCh YHUCTOE JKEIE30
WU MeJIb WM eIll€ YTO-TO YHCTOE.

Puc.26

U xoT4 B pUpo/i€ CyIIECTBYET OECKOHEYHOE KOJIMYECTBO YPOB-
HEell CMHTE3a, YEeNIOBEK MOKa MOXET HaOIoaaTh TOJNBKO BA BHJA.
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D10 cuHTe3 HU3KoTemneparypHbiii (HTC), mpu KOTOPOM MPOUCXO-
JIUT TIPOCTOE CIUSTHUE aTOMOB B MOJIEKYJIBI C BBIJICIICHUEM CPAaBHU-
TETHLHO HEOOJIBIIIOr0 KOJIMYECTBa Teria (puc.26).

[IpumepamMu Takoro CHUHTE3a, SIBISIOTCS OOBIYHBIC MPOIECCHI
OKUCJICHUS WK ropeHusi. PaccMoTpuM, HampuMep CUHTE3 0OBIYHOM
BOAbL. JIOMyCTUM UMeeTCs HeKoTopasi EMKOCTh, 3all0JIHEHHAs! CMe-
CBIO BOJIOpOJIa U Kuciopoa. Tak Kak ra3sl UMEIOT TOBOJIBHO 00JIb-
IIYI0 OTPUIIATENIbHYI0O ACHMMETPHUIO TPABUTAIMOHHBIX IOJEH aTo-
MOB, (OTpUIIATEILHBIN 3apsi) 00yCIaBIUBAIOIIYIO0 UX CTPEMJICHHUE
OCCKOHEYHO PaCHIUPSTHCS, TO KX aTOMbI B CMECH HaxOJISITCS Ha He-
KOTOPBIX PACCTOSHUSAX APYT OT APyra U HUKaK HE PEarupyroT.

Ho nocratouHO MUKpPOCKOMUYECKON MCKPBI, KAK aTOMbI Ta30B
MTHOBEHHO I10 BCEMY 00bEMY 00bETUHSIOTCS, 00pa3ysi CMeCh OTPH-
LATEIbHO 3apsSXKEHHOI0 BOJASIHOTO TMapa ¢ OTPULATEIbHBIMU YacTH-
LlaMH{, CUJIaMHU OTTaJIKMBAHUSA KOTOPBIX, EMKOCTh pa3pymaercsa. To
€CTh MPOUCXOAUT B3pbIB. MexaHu3M 3TOro mpoiecca JI0BOJBHO
MpOCT.

Hckpa mpeacraBisiomas coOOW MOTOK AJIEKTPOHOB, IBUXKY-
IIUXCSI C OTPOMHON CKOPOCTBIO, KOTOPBIE CO3/IAI0T YAapHBIC BOJTHBI
) _ | B rpaBHTAallMOHHOM MoJe (CBEYCHHE). ITH
—T" *9 9“”4_ yAapHbIE BOJIHBI, BO3IECTBYIOT HA aTOMBbI

ra3os, cOmmKas ux HACTOJbKO, YTO CHJIbI

-'+w;- IpaBUTAMOHHOIO IIPUTSLDKCHUS MEXIY

w., = aTOMaMM HaYMHAIOT MpeodIasaTh Hall CH-
N w JIJaMH DJICKTPHUYCCKOI'O OTTAIKUBAHHUS

B @ - OTH CWIBI TPAaBUTAIMOHHOTO MPUTSI-

F .- KEHHUA COJNIMKAIOT AaTOMbl HACTOJBKO

Puc.27
ne OBICTPO, UTO BO3HHKAeT cdepuueckas

yZiapHasi BOJIHa, paclpOCTPaHSIOIAsACs o 00bEMY U co3aromias jia-
BUHHYIO LENHYIO PEaKIHI CHUHTE3a aTOMOB ra30B B MOJEKYIY
BOJIBI.
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Btopo#i Bua cuHTE3a — 3TO BBICOKOTEMIIEPATYPHBIA CHUHTE3
(BTC), npy KOTOPOM aTOMBI, YYaCTBYIOIIME B MPOIECCE CHUHTE3A,
HAXOJSATCS B #CUOKOM COCTOSIHUU, O KOTOPOM COBpPEMEHHas HayKa,
no mmioctu Pesepdopaa u nopaa KenpBuHa, HE UMeeT HU Maei-
IETO MPEACTABICHUS U IIOATOMY OHU MOTYT CIIHBAThCS BMECTE, 00-
pa3ys aTombl OoJiee TSHKETBIX Ay1eMeHTOB (puc.27). IIpu aToM Bhe-
asieTcst orpoMHasi MoHOCTh (W), KOTOpYIO HECYT 3J1€KTpOHBbI. Ta-
KM€ MPOLECChl CHHTE3a MOTYT UATH TOJBKO B YCIOBHSIX KOJIOCCAb-
HOTO JIaBJICHUS U TeMIlepaType 6oJiee MUJIIMOHA TPayCOB, KOTOPbIE
CYILIECTBYIOT B IMOBEPXHOCTHBIX CJIOSIX 3BE3]l WM B LIEHTPE aTOM-
HOTO B3pbIBa.

B Gonee riny0okux ciosix 3BE3M MIYT MPOIECCHI CHHTE3a dJIe-
MEHTApPHBIX YaCTH U3 CyOIIEeMEHTapHBIX, TaK K€ HAXOJISAIINXCSA B
KHUJIKOM COCTOSHUHM U UMEIOIMX emé Oosiee BBICOKYIO TeMIlepa-
Typy.

[Ipu 3TOM BBIAEASETCS MOILIHOCTh HA MOPSIKHU MPEBBIILIAIOIIAS
MOIIIHOCTh CHUHTE3a I'eJINs, IPOUCXOAIIET0 Ha IIOBEPXHOCTH 3BE3 L.
DTO0 HeHaOIoAaeMblii HAMH CBEPXBBICOKOTEMITEPATYPHBIA CHHTE3
(CBTC), KOTOpBIN MOJIJECPKUBAECT BEICOKOTEMIIEPATYPHBIA CHHTE3,
UAYIIMA B MOBEPXHOCTHBIX CJIOSX U O KOTOPOM 4YEJIOBEUECTBO HE
UMeeT HU MajleHIero npeacTaBiIeHus. ..

CoBepIlIEHHO NOHSATHO, YTO HUKAKHX IPOLIECCOB XOJIOIHOTO
siepHoro cuHte3a (XSIC) B IpHUpPOAE CYLIECTBOBAaTb HE MOXKET,
KpOMe€, TaK Ha3bIBaEMBIX "XMMHMUYECKHUX" IPEBpAIICHUNA WIN peak-
Ui, UAYIIMX WHOTA JaKe C MOHMKCHUEM TeMIieparypsl. Tem 60-
Jiee, 9YTO y aTOMOB HET ¥ HE MOKET ObITh HUKAKUX SIZIEP.

(Ilpasoa yuénvie 06 smom noka He 002a0bIEAIOMCA U NOIMOMY
OYeHb CUNLHO 3AHAMbL OECNIOOHBIMU NOUCKAMU D020 CAMO20 X0I00HO020
A0epHo20 cunmesa).

B3peiB BO1Opo1HON OOMOBI, 3TO IPUMEP BHICOKOTEMIIEPATYP-
Horo cuHTe3a (BTC), npoucxoadiero ¢ BhIICICHUEM KOJIOCCAIb-
HOM MOIIHOCTH, COIMPOBOXKIA€MOM 3HAUUTEIbHBIM IMOBBIILICHUEM
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JIABJICHUS U TEMIIEpaTypbl, KOTOpas MOIAECPKUBAET aTOMbI BOJIO-
poJia B 30HE PEaKIIMH B )KUIKOM COCTOSIHIH, 00yCIaBIMBasi BO3ZMOX-
HOCTb UX CIIUSIHUS B aTOMBI T€JIUSI.

Onnako 000J09Ka BOJAOPOIHONH OOMOBI HE MOXKET MPOTHUBOCTO-
SITh TAKOW TEMIIepaType, OHA MOYTU MTHOBEHHO IJIABUTHCS U Pa3py-
IaeTcsl KOJOoCCAIbHBIM JIaBJIEHUEM B 30He cuHTe3a. [loaTomy B pe-
aKIMM yCIIEBAET MPUHATh YYACTUE OYEHb HE3HAUUTEIIbHOE KOJINYe-
CTBO MCXOJITHOTO BEIECTBA, B HECKOJBKO JECATHIX JIOJIEH MPOIIEHTA.
[TonbITKM YUEHBIX 3aITyCTUTD PEAKIINIO CHHTE3a B KaKOM-TO ademep-
HOM MarHUTHOM JIOBYILIKE, KOTOpasl JOJKHA BBIAEPKUBATh OTPOM-
HOE JIaBJICHUE, M0 MEHBIIEH Mepe TaK K€ HAWBHBI, KAK MOIBITKH
[IOIHATE ce0sl 3a BOJIOCHL.

EnvHCTBEHHBIN peallbHBIN IIyTh B 9TOM HAIIPABJICHUH, ITO UC-
MIOJIb30BAHUE PEAKLUN CUHTE3a C Y4YaCTUEM YypaHa U TKEIBIX
TPAHCYpPaHOBBIX AJIIEMEHTOB, TJI€ UEJIOBEYECTBO YK€ JOCTUTIIO HEKO-
TOPBIX PEATbHBIX PE3YNbTATOB. [Ipy CHHTE3€ MOJIEKYIISIPHBIX COEIH-
HEHUH, BBIJIEJICHUE MOITHOCTH U MOBBIIIEHUE TEMIIEpaTyphbl HE3HA-
YUTEIBHO, TOATOMY CIUSHHUS ATOMOB HE MPOUCXOJIUT, @ OHU IIPOCTO
00BeANHSIOTCS B MOJEKyNbl. OOBbIYHOE IIaMsi, HallpuMep, Mpej-
CTaBJISIET COOOM POIECC CUHTE3a MOJIEKYJI TOPIOYUX BELIECTB C MO-
JeKyJlaMU KHUCJIOPOJa, COMPOBOXKAAEMbIN OTHOCHUTEIBHO HEOOJIb-
IIMM, TI0 CPAaBHEHUIO C BBICOKOTEMIIEPATYPHBIM CUHTE30M, BbIJIENIe-
HUEM MOITHOCTH ¥ HEOOJBIITNM MOBHIINICHUEM TEMITEPaTYPHI.

Herpyano npencraButh cede, Kakast MOKET BBIICTUTHCS MOIII-
HOCTb, HAPUMEDP, TPU CHHTE3E MPOTOHA U3 CYyOdJIEMEHTAPHBIX Ya-
CTHI], KOTOPBIM MPOUCXOIUT B IIYOOKUX CIIOSIX TOBEPXHOCTH 3BE3I.

A cnenoBarenbHO, YTOOBI "PaCKOIOTh " TPOTOH, HYXKHO 3aTpa-
TUTH TaKyl0 OOJBIIYI0 MOIIHOCTH, KOTOPOI YeIOBEeUECTBO €Ba JIU
Korjna-Huoyap OyneT pacmosiaratb. A MO3TOMY BO3HS C aAPOHHBIM
KoJutaiepom, ropopsi cioBamu deifHMaHa, SBISETCS OOBIKHOBEH-
HBbIM HaJlyBaTE€IbCTBOM.
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Ilpoueccovr pacnadoa mamepuu ecezoa mpeodyom 3ampamal
MOWHOCMU, NOIMOMY OHU B03MONCHBL MOJILKO KAK C1e0Cmeus
unu nodounvle Ihekmol Kakux-mo Oonee MOUHbBIX NPOUECCOE
cunmesa.

Hukakux oOpaTUMBIX MPOIIECCOB B MPUPOJIE HE CYIIECTBYET,
3TO Takas ke (UKIMs, KaKk U BeUHbIH nBurarens. Hampumep, mpo-
1ecc "paspyleHus” KeJle3HbIX KOHCTPYKLUN B pe3ysbTare Koppo-
3MH, TIPEICTABIAET COO0H Mpolecc cuHTe3a 0oJiee CI0KHOTO Belle-
CTBa - OKMCJIA KeJjle3a, XOTS B IIKOJIaX M By3aX y HAC CO3JAI0T CO-
BEPILIEHHO MEePEeBEPHYTOE MPEACTaBICHUE 00 ITOM, YBEpsis, UTO 3TO
IIPOLIECC pa3pyILIECHUS Kele3a.

1 TakuMu n3BpalIEHHBIMU MPEICTABICHUSIMH H300UITYET CO-
BpeMeHHas Hayka. JIt00oif mpoliecc cMHTE3a, a He TOJILKO CHHTE3a
OKHMCJIA )KeJie3a, Bceraa uAET CaMOIIPOU3BOJIBHO, C BBIIEIEHUEM TOU
WM MHOW MOIIHOCTH B BUJE TeIUia. A JUIsl TOTO, YTOOBI pa3AeIuTh
BEILECTBO HAa COCTABJISAIOIINE 3JIEMEHTHI, IPUXOAUTCS 3aTPaynuBaATh
OTIpeNIeIEHHYI0 MOIIIHOCTh, MCIIONIB3YsI IpYToi, Oojiee MpHOPUTET-
HBIM ¥ MOIIHBIN MPOIECC CUHTE3A.

Hampumep, mporecc cuHTe3a yriaeKkucioro rasa, B pe3yJjbrare
KOTOPOI'0 yriaepoJ OTOPBET aTOM KUCIOPOAA OT MOJIEKYJIBI OKHCIIA
U MIPUCOEANHUT €ro K cede. DTo mpoliecchl IPOUCXOAIINE, HAIIPU-
Mep, B IOMEHHBIX MeYaXx.

B pesynbraTe TOr0, YTO BO3HUKAIOUIHIA 1e(heKT Beca Mpu CUH-
T€3€ YIJIEKHCIIOTO Ta3a MPEeBhIIaeT U30BITOK Beca, BO3HUKAIOIINN
NpU pacrnaje OKucia jKeje3a, TO BbIACAIONIecs MOITHOCTH CUH-
Te3a ¢ M30BITKOM XBaTaeT Ha MOKPBITHE 3aTpaT HA paclaj] OKHUCIA.

Ecnu 61 B ipupoIe MOT CYIIIECTBOBATH CaMOTIPOU3BOJIHHBIN
pacnaj, HaM He3aueM ObLIO Obl CTPOUTH JOMHBI UJIM KOHBEPTEPHI
JUISL TIOJTYYEHHUSI YMCTOTO Kelle3a WIM KaKOro-TO JPYroro MeTajia.
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Joctrarouno ObUTO OB TOI0K 1T, KOT/IA JKeJIe3Has py/ia caMa pac-
nan€Tcs Ha YUCTOE JKeJe30, cepy, KUcaopo... Hesauem Obuto ObI
MOKPBIBATh aBTOMOOMIIA aHTUKOPPO3UHHBIMH MOKPBITUSIMH. . .

[Iponecc cuHTE3a TAKETBIX AJIEMEHTOB B IPUPOJIE UAET A0 HE-
KoToporo npenena. C pocToM aTOMHOTO YUCIIA, CHIIBI IPUTSHKEHUS
MEXy IJIEMEHTApPHBIMU YaCTHUIIAMHU, U3 KOTOPBIX COCTOHUT aToM,
YMEHBIIAIOTCA U aTOM MPHOIMKAETCA K COCTOSIHUIO, OJIM3KOMY K
KUJTKOMY.

VYpan, HarpuMep, B YUCTOM BHJIE TIPEICTABISET COOO0M MaTe-
puan, naxe 0oJiee TUIACTUYHBIN, YeM CBHHEII.

To ecTh CHIIBI IPUTSHKEHUS YaCTHI] B aTOME ypaHa 0CIIa0JICHBI
Y OH TIPU B3aUMOJICHCTBUU C YACTUIIAMU UMEIOIIIMMH JOCTATOYHYIO
SHEPTHUI0 (CUHTE3), OH MOXKET EPEUTH B COCTOSTHUE KUAKOM Karliu,
YTO ClIeTIaeT BO3MOXKHBIM €T0 paclaj M KaK pe3yJbTaT, 3aIycK Jia-
BUHHOW pPEeakIuu CHHTE3a ero 0OJIOMKOB C aTOMaMH OKpY’Karolei
CpEeJIbl U ATOMHOMY B3PBIBY.

CaMonpou3BOJIBHBIN paciaj; aToMa ypaHa HEBO3MOXKEH, TaK
KaK JIJIsl 5TOTO HEOOXOAMMO 3aTPaTUTh BIIOJHE OMPEICAEHHYIO MOTIT-
HOCTh, MHAY€ OH MPOCTO ObI HUKOTAa HE CMOT 00pa3oBaThes. U ero
€CTECTBEHHAs PaINOAKTHBHOCTH O0YCIIOBJIEHA TOJIHKO JIUIIH BHEIII-
HUMH BO3JICHCTBUSIMHU, 3 IMECHHO MOTOKAMU KOCMHYECKHX YaCTHII,
KOTOpBIC HHULIUUPYIOT Pacaj OTACIbHBIX aTOMOB, COTIPOBOXK/IAI0-
HIMXCSI CHHTE30M C BBIOPOCOM (M3ITy4E€HUEM ) YACTHUII, UMEIOIIUX BBI-
COKYIO MPOHHUKAIOIYIO CITOCOOHOCTb.

Ecnu Takue 3neMeHThI uealbHO YIKPAHUPOBATH OT JTHOOBIX U3-
Jy4YEeHUH, TO OHU MOTYT XPAHUTHCSA CKOJb YTOJHO MPOIOJDKUTEIh-
HOE BpeMs, JaXe eclid OyIyT UMETh, TaK HAa3bIBAEMYIO KPUTHYE-
ckyto "maccy". MHaue roBops, "ecTecTBeHHas" paguOaKTUBHOCTH
TSOKETBIX AJIEMEHTOB U PAJIMOAKTUBHBIX M30TOIOB - 3TO PE3yibTaT
OOMOapIUPOBKH WX OBICTPHIMH KOCMUYECKMMH dacTuiiamu. Cam
MPOIIECC aTOMHOTO B3pbIBA MMEET MEXaHU3M, OTIMYAIOIIUICS OT
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OTMCBHIBAEMOT0 B yueOHUKaX ¢u3uku. B oTcyrcTBUM (hoHOBOTO M3-
Jy4eHUs HUKaKas LieMHas peakiys HUKOrqa Obl He CMOTIJIa HauaThCs
1 paboTa aTOMHBIX PEaKTOPOB ObLIa OBl HEBO3MOJKHA.

3almyxaeHus, Hapsue B HayKe, y)Ke MPUBEIH K TOMY, YTO
(U3UKU MBITAIOTCS PACKOJIOTH MPOTOH, COBEPIICHHO HE TMOHUMAs,
YTO YeJIOBEYECTBO MOKA eMI€ He pacrojaraeT HCTOUHUKaMHU MOIITHO-
CTH, TIO3BOJISIFOILIUM PACKOJIOTh 3JIEMEHTAPHYIO YaCTHILY.

OCKOJIKH, MOJyYaromuecss NPy CTOJIKHOBEHHUU MPOTOHOB B
KOJITaiifiepe, 3TO He €r0 COCTaBHBIE YACTH, KaK OLIMOO0YHO M0JIaratoT
yu€HbI€, a BCEro JIMIIb MPUIUIIINE K HEMY JETKHe cy0aieMeHTap-
HBI€ YaCTHUIIbl, 00ECIEUNBAOIINE ACHMMETPHUIO €r0 TPaBUTAI[MOH-
HOTO TOJIS1.

MouHoCTh He0OX0AMMas ISl OCYIIECTBIICHUS pacmaja Jaxe
aTOMOB Telusi, He TOBOPS YK€ O pacrajie IpoTOHa, JOHKHA MPEBbI-
II1aTh MOILITHOCTb, BBIACTISIOIIYIOCS IIPU B3pBIBE BOAOPOAHOI OOMOBI.
Jlaxxe packoJIOTh IOCTaTOYHO OOJIBIIION aTOM XKeJle3a YeJI0BEKY IoKa
elé He MoJ CUIly.

14. /IBu:xeHUE
He0eCHBIX TeJl

Ha pucynke (puc.28) nokazano ABM>KEHUE CITyTHUKA S 110 3J1-

auntudyeckoil  opburte. Hambonee

.',D/~f:==~,_gnnunruqscuan
d = TN 0POWTa | eCTECTBEHHBIMH JUIS JBMKCHUS CIyT-
5 R \\, N HUKOB U IUIAHCT ABJISIFOTCA KPYTI'OBBIC
‘ - ———‘;]..EE s | OpOMTBI, TA€ NBUKEHUE NPOHUCXOAUT
Pyronen /{ Y 10 SKBUIIOTEHIIMAJIBHON TPacKTOPUH,
- A HE HapylmIacMOH HUKAKUM U BO3MY-

HICHUSIMA W HE TpeOyroiee 3aTpar
Puc.28
SHEPIUU.
(Cnymuuk, osudcywquiicsa no Kpyzoeoii opoume, ¢ 0eKapmoeoii
cucmeme KOOPOUHAM YUACMEYEm 00HOBPDEMEHHO 8 08YX OBUNCCHUX,
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20pU3OHMANbHO NO Kacameavhoul ¢ 1-ii kocmuueckoii V, ona oannoi
njaanemovl, CKOPOCHIbI0 U CE80000HO RAOAA 6EPMUKAIbHO, NOO Oell-
cmeuem cpasumaluOHHblX CUJl eé npumazicenusA. Bpe3yﬂbmame imoeco
OBUIICEH U, 8 KANCOBLIL MOMEHM 6PEMEHU PACCIOAHUE OM CHYMHUKA 00
YeHmpa nianemuol HOCMOAHHO.)

B nonapnoit cucreme xoopauHat 310 OyneT ABHXKEHHE IO
SKBUMOTEHIMAJILHOW TPACKTOPUU, PAANYC KOTOPOM MOCTOSHEH
(R=const). [Tpy 3TOM HMKAKOTO U3MEHEHUS TPABUTAIMOHHBIX TIO-
TEHLIMAJIOB, IEHCTBYIOINX HA CIYTHUK Ha BCEU TPACKTOPUH JBUXKE-
HUS, HE TPOUCXOJIUT.

W nosToMy mpu mouTH MOJTHOM OTCYTCTBUU COMPOTUBIICHUS
Cpelbl, CIIyTHUK WJIH IJIAHETa MOT'YT ABUTAThCS 110 TPAEKTOPUHU PaAB-
HOTO MOTEHIIMAIa OYEHb U OYEHbB JOJITO.

HNMeHHO nmyTaHuIa ¢ 1eKapTOBBIMUA KOOPINHATAMHU U IIPUBO-
JTUT K TOMY, UTO Y4EHbIE HE B COCTOSIHUH O0BSCHUTH TAKUX MTPOCTHIX
BeIlleH, KaK HalpuMep, Mpereccusi opouThl MepKypus.

JIBYOKEHHE TIO DILTUNITUYECKON OpOWTE HECKOJIBKO OTIMYa-
ercs. [Ipu ABMKEHUU CIyTHUKA U3 amores Mo y4acTKy A Ha HEro
NEeNCTBYeT cuiia, 00YCIIOBICHHAS] Pa3HOCTHIO TPAaBUTAIIMOHHBIX TI0-
TeHIManoB AR1, KOTOpasi, IPEBbIIIas TOPU3OHTAIBHYIO CKOPOCTh V,
OTKJIOHSIET CITyTHHUK, 3aCTaBJIsAs €ro ABUrarbcs no kpusoit C. B mne-
purenuu, HA0OOPOT, €ro TOPU3OHTATIbHASI CKOPOCTh V MPEBBILIAET
CUILY, 00YCJIOBJICHHYIO Pa3HOCTbIO TPaBUTALIMOHHBIX MMOTEHIINAIOB
AR2, n3-3a yero, BBIXO/S HA y4acTOK B, CITyTHUK JBHKETCA 110 KPH-
Boi D.

B pesynbrare 3TUX CMEIICHUH, BBI3BAHHBIX PA3HOCTBIO CKO-
pocTeii Ha ydacTkax A u B, annmuntudeckast opOuTa moBopaunBaeTcs
(mpereccupyeT) B CTOPOHY NPOTUBOMOJIOKHYIO HAMPABJICHUIO Bpa-
IICHUS CITyTHUKA. DTa JIMHEHHAs Mpereccust IPUBOANT K "00KaThI-
BaHMIO" (OKyCa DIITUIICA BOKPYT IIEHTPA TUIAHETHI U MEJICHHOM
SBOJTIOIMH SJUIUNITUYECKONW OPOUTHI B KPYTOBYIO.
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MexaHu3M 3TOW SBOJIOIUU JOCTATOYHO TPOCTO OOBSICHS-
eTcs B MOJISIPHOM cUCTeMe KoopauHaT. Bo3Hukaronias B pe3ysbrare
OTKJIOHEHMS TPAEKTOPHUH OT 3KBUIOTEHUIHUAIBHOMN, PA3HOCTh IPABU-
TallMOHHOTO MOTEHIIMAJIA, IPUBOJNUT K BOZBHUKHOBEHUIO CHJI, KOTO-
pBI€ CTPEMSTCS BOCCTAHOBUTH KPYTOBYIO OpOHTY.

IIpockakuBasi TOUKY OKPY>KHOCTHU C HYJIEBOM Pa3HOCTBIO I10-
TEHIMAJIOB, CIIyTHUK OTKJIOHSETCS B IPOTHUBOIOJIOKHYIO CTOPOHY,
YTO ONATh K€ IMPUBOAUT K BO3HMKHOBEHMIO MPOTHBOIIOJIONKHO
HAIPaBJIEHHOW Pa3HOCTU MOTEHIIMAJIOB U K KOJIEOAHUSIM TPaeKTO-
puu OpOUTHI.

B pesynbrare 3aTyxaHusi 3TUX KojeOaHUM, HIIUITUYECKAs
opOuTa 3BOIOIMOHUPYET B KpyroByto. Kpome Toro, HecoBnaaeHue
IUIOCKOCTH OPOMTHI C IUAMETPAIbHON TUIOCKOCTBIO IJIAHETHI, PH-
BOJUT €ILIE U K BOBHUKHOBEHUIO YITIOBOM IPELECCUU, KOTOpas TaK
XK€ Mo JEHCTBUEM U3MEHSIONIENCS Pa3HOCTH I'PAaBUTAL[MOHHBIX T10-
TEHIMAJIOB, ITIOCTENIEHHO BbIpaBHUBaeTCs. MIMEHHO M3-3a HecoBma-
JICHUS TNTIOCKOCTH OPOUTHI CITyTHUKA C TUAMETPATIbHON MII0CKOCTHIO
IJIAHETBI, CIIYTHUK OMMCBHIBAET CUHYCOUJAIbHYIO KPUBYIO Ha €€ 10-
BEPXHOCTH.

Ctporo roBopsi, CyTHUK JBUKETCS JAXe HE MO JUIMITHYE-
CKOW opOuTe, a IO HEKOTOPOM, OJIM3KOHN K JILIUIICY OBAJIBHOM Tpa-
€KTOPUH, IIOJT AEUCTBUEM ITOCTOSIHHOTO U3MEHEHUA ZPAGUMAUUOH-
HbIX NOMEHYUAI06 HA PA3IINYHBIX €€ ydacTKax.

JIBUraThCs MO KPUBOW OJIM3KON K 3JUIUICY, CITyTHHK MOYET
TOJIBKO B TOM CJIy4ae, €CIIU TATOTEIOIIEE TEJI0, BOKPYT KOTOPOTO OH
JBUKETCSI, HE HAXOAUTCSA HU B OJJHOM U3 (DOKYCOB 3TOM 3JUIMIITHYE-
CKOM KpuBOM. 3aKoHbI Kemepa onuchIBaoOT, KaK JBHKYTCS KOCMH-
YEeCKHUE TeNa, HO He OOBICHSIOT IPUYKH, I0YEMY OHH TaK JIBUKYTCS.
[Toromy 4TO 3TO Aake U HE 3aKOHBI, a TPOCTask KOHCTaTaus Gakra.

Cam Kenuiep cuutani, 4yTo MIAHETHl ABUKYT AHTEIHI. . .
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N ecnu xu3Hp Ha 3emiie MO NAJIEOHTOJIOITMYECKUM JTAHHBIM
HaCUYUTBIBAET OKOJIO YETBIPEX MUJUIMAPOB JIET, TO 3TO 3HAUUT, YTO
YyeTblpe MUJUIHApAa JIeT Ha3zaJ opOUTa Hallel IUlaHeThl yke Oblia
oueHb OyM3Ka K KpyroBoil. Ha mianerax, IBHXKYIIMXCS MO OBaJlb-
HBIM OpOHUTaM C OOJIBIINM IKCIICHTPUCUTETOM CYIIIECTBOBAHUE "3KH-
BBIX" OpPraHW3MOB HEBO3MOXHO, B CHUJTy MEHSIOIIUXCS B OOJBIINX
npeJienax IPUPOIHBIX YCIOBHMA MPH MEPEX0/1e U3 epurenus B ade-
Uit 1 00paTHO.

A Temnepp HECKOJBKO CIIOB 00 MCKYCCTBEHHBIX CIYTHUKAX
3emumn. MckyccTBennbie criyTHuku 3emiun (MC3) neraroT 0OBIYHO
Ha HeOopmux BbicoTax 400 -600 KMIOMETPOB, TIe CUJla TIPUTSIKE-
HUS TOCTaTOYHO BEJIMKA.

HeBecoMmocTh KOoTOpasi BO3HUKAET Ha CIIYTHUKE, HEBECOMO-
CTBIO B TIOJTHOM CMBICJIE HE SBIISIETCS. DTO JIUIIb UILTIO3Us, 00YCIIOB-
JIeHHasi CBOOOHBIM TMAJCHUEM CITyTHUKA IMOJ JEHCTBUEM €ro c00-
CTBEHHOTO BeCa, KaK B OTOPBABIIEMCS JTH(PTE WIH B CAMOJIETE, MH-
KUPYIOIIEM IO MapaboIniecKoil TpaeKTOpHUH.

[ToaToMy 4TOOBI HE yNacTh, COYTHUK JOJIKEH UMETh TOpH-
30HTAJIBHYIO COCTABJISIFOLIYI0 CKOPOCTH PaBHYIO, TaK Ha3bIBAEMOW,
nepBoi kocMuueckor. HacTosinias HEBECOMOCTh MOXKET CYIIECTBO-
BaTh TOJIBKO Ha BBICOTE IPEBBIMIANOIIECH paiuyC IUIAHETHI, rIe €€
CWJIA TSTOTCHHSI CTAHOBUTCS HUUTOKHOM U TIe, COOCTBEHHO M HAYU-
HAETCsl OTKPBITHINA KOCMOC.

310 BBIcOoTa 6300 KMITOMETpOB M Oosiee. Ha Takux opOurax
TOPU30HTANIbHAS CKOPOCTh CITyTHHKA MOXET OBbITh JaXke HyJeBol. B
ClIy4ae COBIA/ICHMs HANPABIICHUs BpAIlICHUs CIIyTHHUKA C HaIlpaBJie-
HUEM BpalleHusi 3eMIId, ero yrioBas CKOpOCTh OyleT paBHA yIio-
BOM CKOPOCTH CYTOYHOI'O BPAIlICHUS IJIAHETHI U CIIyTHUK MOYXET BH-
CEeTh HaJ JTI000M €€ TOUKO# HenmoaBMXHO. Y mogo0HbIE OpOUTHI TTO-
JTYyYUIIU Ha3BaHUE T€OCTAlMOHAPHBIX.

97



Anexcandp BECEAOB

O Toukax Jlanrpa:xka

HenonnManve y4€HbIMU CYTH BJICHUS I'DaBUTALUU, a TaK
e HEJIeNoe JIOMYIIEHUE, YTO J1Ba HEOSCHBIX Tella, HE UMEIOIINX Ma-
TEpUANbHOM CBSI3M, MOTYT BpAIaThCsl BOKPYT KaKOro-To Muduye-
CKOTO IICHTPa MAacC, MPUBEIIO K N3MBINUICHUIO HEKAX TOYEK JINOpa-
1A, B KOTOPBIX TPCTHC TCJIO, HAXOAAICCCA B 3TOU CUCTEMCE, HCIIO-
JIBI)KHO OTHOCHTEJIHHO JIBYX JPYTHX.

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

MUYECKHX TEJl YPaBHOBEIICHBI OTHOCHTEIILHO TPEThETO, JICKUT HA
MPSAMOM, COEAMHAIONIEH [IEHTPHI ABYX ATHUX TEJ U HaXOJAIICHCs Ha
PACCTOSTHUAX OT ATHUX TEJI, ONPEACIIIEMBIX COOTHOIIIEHUEM KYOOB UX

paznycoB, KOTOPBIE MOXHO ONPEIEIIUTh 10 (GopMyJie:
Sa=(Sp*Ra®)/Rp3. rie

R - paouycwvr nebecuvix men,

S — paccmosnua  medncoy
HUMU.

DTO TOYKAa HEYCTOWYHUBOTO
paBHOBECHS, KaK Ha BEPIIUHE KO-

HyCa WM Ha TPaHU MPU3MBI U TEJIO
JBUXKYyLIeecs: o opOuTe, mpoXos-

/
opbuta B

Puc.29

el yepes 3Ty TOUKY, JIMOO OcTa-
HeTcs Ha opOuTe BOKPYT Tena A, 1nbo Oyzaer 3axBaueHo TesoM B u
IPEBPATUTCS B €TI0 CITyTHHK.

15. O0pa3oBaHue U CTPOEHUE
HeOeCHBbIX TeJl

OCHOBBIBasACh Ha HAYYHBIX JAHHBIX U OCOOEHHOCTAX (hu3u-
YEeCKHX B3aUMOJCHCTBUN MaTepHajbHBIX OOBEKTOB MOKHO JIETKO
HOCTPOUTH JIOTUYECKH HENPOTHBOPEUHUBYIO TEOPHUIO, OOBACHSIIO-
I1yI0 OOJIBIIIMHCTBO SIBJICHUN B KOCMOCE.
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Bo-niepBbIX, HIKaKoro OOJIBIITOTO B3phIBa HE OBLIO U OBITH HE
MOIJIO - TBOPEHUE MATEPUU W3 HUYETO MPOCTUTEIBHO TOJIBKO IS
OMOJICHCKUX CKA30K, a HE JUIsl HAYYHBIX TEOPH.

Bcenennas — 3To maTepus, oHa fe3nauaibHa U 0eCKOHEeYHa.
Marepus cymiecTBoBalia BCerja U Bceraa Oyner cyiiecTBoBars. Hu-
KaKuX MPUYMH €€ BOSHUKHOBEHHUS, HET M HUKOT1a He Obu1o. E€ 3Bo-
JOLUA UIOET O MOPOCTOM CXEME HENPEPBIBHOTO YCA0MCHEHUA
CMPYKmypbl, COTJIACHO MPHUHLHUIY BO3PACTAHUS SHTPONUU U BTO-
pOMY 3aKOHY TEPMOJAMHAMUKH.

Teopus 60onvuo20 63pviea OCHOBaHA HA HEBEPHOM MTOHHMa-
HUM, IPUYHMHBI TaK HA3bIBAEMOTO "KPACHOTO CMEILIECHHS", KOTOPOU
ommbOo4YHO cumTaroT 3ddext Jlonmuepa, oOyCIOBICHHBINA yaie-
HHUEM KOCMHYECKHX O0OBCKTOB OT HAOJII01aTeIIsl.

Hpumeuanue! Booouie-mo ecnu ouensv 00120 Haba0OAmMs 34 Co-
CHOAHUEM NPUPOObL MONHCHO NPUIIIMU K COBEPULEHHO NAPAOOKCATTbHOMY
661600y, Umo eéemep O0yem, nOMomy Ymo oepeevs Kauaiomcsa. H oasxce
MOJICHO J1€2KO HAUMU ONbIMHOE nodmeepmdenue IMO20 A6/1€HUA. ,ZIO-
Cmamo4no npocmo nomaxambop 8eMKOIL neped JAUUOM, umoonl ouy-
mumup oeuricenue 6030yxa. Bom na smom aocyponom npunyune meope-
MmMuKu U nocmpouiu C60r0 meopuro 33é30006pa303anuﬂ.

NMeHHO Ha 3KCTpamnoJilii 3TOr0 HECYIIECTBYIOIIETO pac-
IIUPEHHS BCEJICHHOM BBICTPOEHA TEOPHUS OOJBIIIOTO B3pPhIBA M COOT-
BETCTBEHHO, BeIUncieH €€ "Bo3pact”. Kak yxe ObIJI0 CKa3aHO BHIIIIE,
T00bIE KOCMHUYECKHE OOBEKTHI 3TO IMYCTOTENbIe O00pa3oBaHUS,
c(hopMHUPOBABIIKECS B YCIOBUSIX HEBECOMOCTH.

Cyns 1o NmOTOKY M3Jy4EeHHs] KOJOCCATIbHOW MOIIHOCTH, B
ryouHe 000J04YeK 3BE3J, HAXOMSIIUXCS B OYEHb ropsdeM 'pac-
MJIaBJICHHOM" COCTOSIHUU, UAYT MPOLIECCH CHHTE3a aTOMOB pa3iny-
HBIX 3JIEMEHTOB IMEPUOANYECKON CUCTEMBI M3 3JIEMEHTapHBIX Ya-
CTHII.

Jlerkue nmpoayKThl 3TOr0 CUHTE3a B BUJIE CMECH DJIEMEHTap-
HBIX YaCTHUIl U aTOMOB Pa3JIUYHBIX 3JIEMEHTOB, BOJIOPO/IA, TEIUs U
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HEKOTOPBIX JPYI'HX, BCIUIBIBAs CKBO3b XKHIKYIO 000JI09Ky, HopMH-

PYIOT ra3oByI0 arMocdepy 3Be31bl, BEpXHHE CJION KOTOPOH, B ClIe/-

CTBHH OOJBIION aCHMMETPHH TPABUTALIMOHHBIX TTOJICI aTOMOB U 3a-

PSDKEHHBIX YacTHII, UX 00pa3yIoIInX, C OTPOMHOM CKOPOCTBIO HCTe-
Kal0T B KOCMUYECKOE ITPOCTPAHCTBO B BUJE "3BE3QHOrO BEeTpa'.

A Tak Kak 3Be3/1a mpecTanisiet coooii (pue.30) mycrorenoe

et o0Opa3oBaHue, B

HapyXHasi xpoMmocdepa

LHCHTPC KOTOPOIro
HapyxHas xuakan oGonodka

ofonoyka us BAaKyyM, TO IIpO-
cyGanemMeHTapHbIX 4acTuL
AYKTbI CHHTEC3a

BHYTPEHHAA XMaKaA 0GONoUK
, TaK K€ HUCTCKaroT

U BO BHYTPEHHEE

IPOCTPAHCTBO
3BE3/bI, CII0CO0-
CTBYH ITIOBBIIIIC-

e HUIO B HEW BHYT-

pEHHEro  JaBie-
Husa. MHOoTNa B pe3ynbTare MpophiBa HAPYKHOM OOOJOYKH TPO-
JTYKTbl CHHTE3a BBIOPACHIBAIOTCS B KOCMUYECKOE MPOCTPAHCTBO B
BHJIC TIPOTYOEPAHIICB.

Ho xak To1pK0, B pe3yabTaTe OCThIBAHUS 000JIOUKH M HAKOII-
JIEHUsl B HEU TSKENBIX AJIEMEHTOB, BHYTPEHHE JIaBJICHUE MTPEBBICUT
HEKOTOPYIO KPUTHYECKYIO BEIUYMHY, OHO Pa3opBET OOOJOYKY H
pa3dpocaeT CKOMMBILYIOCS BHYTPH HEE MaTEpUIO B OKpYXKarollee
MPOCTPAHCTBO B BU/JIE FOPSAYUX Karlellb, 10 KacaTeIbHBIM, IPEBPATUB
TakUM 00pa3oM, 3B€3/ly B CBEPXHOBYIO.

OTU Karuy, pas3yieTasich Mo KacaTelbHBIM U (HOpMUPYSCH B
YCIOBUSAX KOCMUYECKOM HEBECOMOCTH CBOMMHU MOJISIMU TATOTEHUS B
0oJIbIINE U MaJIble IAPUKH, 00Pa3yIOT MIaHEThl, KOTOPbIE IBUTAsICh
B I'PaBUTAIMOHHOM TIOJIE 3BE3/1bI MPUOOPETAIOT BpalaTeIbHbIN MO-
MEHT. BOJTHOBBIMM B3aMMOJIEUCTBUSIMU C TPaBUTALMOHHBIM OJIEM
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3B€3/1bl, OHU IOCTENEHHO CTA0MIN3UPYIOTCS Ha SJUIMITHYECKUX Op-
6urtax Bokpyr He€. Ho n3-3a 60bIINX HaYaabHBIX JIUHEHHBIX U YT-
JIOBBIX MTPELECCHH JUIMNTUUECKUX OPOUT, CYLLIECTBYET OOJIbIIast Be-
POATHOCTB MX IIEPECEUCHMsI U CTOJIKHOBEHUH IIIaHET Ha OpOUTax.

Ecnu cTonkHyBIIMECS IUIAaHETHI JOCTATOYHO TOPSIYM, OHU
IPOCTO CIIMBAIOTCS B OJHY OOJBINYIO, @ €CIIM YK€ OCTHIBIINE, TO
packabIBalOTCsl Ha YacTH, U3 KOTOPBIX 00pa3yloTcs pa3anyHbIe MO-
sca acTepouioB. YacTh 3TUX OOJOMKOB, MOJYYHMBIIUX OOJIBIIYIO
HayaJIbHYI0 CKOPOCTh, MOTYT IpeBpaTUTCA B KoMeThl. HeGombue,
enié KUAKWE KaIllJld MOTYT OBITh "3aXBaueHbl" TPaBUTAIIMOHHBIMU
HOJIsIMH 00Jiee KPYITHBIX U IPEBPATSTCSA B MX CITyTHHUKH.

Tak kak Bce TUTaHETHI OOpa3ylOTCS W3 OPBI3T 00O0JOYKH
3BE3/Ibl IPAKTUYECKH OJJHOBPEMEHHO M B HUX MIYT OJHU U TE€ XKe
IPOIIECCHl CUHTE3a, TO UX "XMMHUYECKHI'" cocTaB OyAeT pa3anyaThbCs
OUEHb HE3HAUYMTENbHO. Ha MpOoTSHKEeHNN MHOTMX MWJLIMAPIOB JIET,
SJUTMIITUYECKAE OPOUTHI TUIAHET HEU30€KHO 3BOIOIHOHHPYIOT B
KPYTOBbI€, YTO M HAOJIIOJJAeTCS B COTHEUHOM CUCTEME B HACTOsIIEE
BpeMs. He3HauuTenbHbIN SKCHEHTPUCUTET MJIAHETapHBIX OpOUT —
9TO CBHJETENBCTBO NPOLIECCOB, MPOUCIIEIINX B T€ JAIEKUE BPe-
MEHa.

Bpammasce BOKpYT 3B€3/1bl, IUIAHETHI IOCTETIEHHO OCTHIBAIOT
Y Ha HUX MOSIBJISIOTCS YCIOBMS UIsl HU3KOTEMIIEPATYPHOI'O CUHTE3a
[r1.9] pa3nuyHBIX OPraHUYECKUX COEOUHEHMM, KOTOpBIE 4Yepes
COTHU MMJUIMOHOB JIET 00pa3ylOT PaCTUTENIbHBINA U )KUBOTHBIM MUD.
A Ha 3Be3/le TEM BPEMEHEM pa3BHUBacTcCs cienyroumii nuki. Ecin
3B€3/la JOCTAaTOYHO OOJIbIIAsA, TO MPEXJIE YEM OCTHITh OHA MOXKET
NEPEXUTh HECKOJIBKO TaKUX B3PBIBOB, XOTS MacIITaObl U MEPUO/IbI
UX € KQXJbIM pa3oM OyayT yMEHBIIAThCS.

W ecnu Ha HEKOTOPBIX TUTAHETAX 3TOW 3BE3IHOU CUCTEMBI K
TOMY BPEMEHH YCIICIOT CPOPMHUPOBATHCS Pa3yMHbIE OPTraHU3MBI, TO
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JUTSL HEX 9TO OyZIeT NMPEeICTaBIIATh ONpPEAeIEHHYI0 OacHOCTh. Hare
CoutHIle YK€ TPOIILIO TAKOW ITHKIL.
U Bo3MOXHO, 4TO HE OquH. BiojiHe MOXXET CTaThLCS, UTO 3€M-
JSHH KAET emé HeuTo mogo0Hoe. EMMHCTBEHHOE yTelIeHHE B TOM,
YTO YEJIOBEUECTBO K TOMY BPEMEHHM CMOXKET HalWTH PeabHbII CIIO-
co0 m3bexars rubenn. CHHTE3 DIIEMEHTOB IMEPUOIUYECKON Tab-
JIMIIBI ¥ MX COCTUHCHUH, MPOIOJHKACTCSI B TOPSUEM CJIO€ 000JIOUKH
IUTAaHETHI U B HACTO-

® KOCMOC

SAIIEE BPEMSL.
30Ha 3eMMeTPAC | TaM B rny-

3eMHan kopa dhepa HapyxHas

OuHE 3eMHOH KOPBI
B  pacIIaBJICHHOMN

3eMHas KOPa BHY TPEHHS!

MaHTHH, €lIE Mpo-
JOJDKAKOTCSL  MPO-
L ESCChI CHUHTE3a

Paapes semHoro

wapa. [r1.9] OonblmH-

— CTBa DJICMEHTOB IIC-

pUOJINYECKON  CH-
CTEMBI — XKeJe3a, KaIbIUs, KHCIOPO/Ia, a TaK )K€ BEICOKOMOJICKYJISIP-
HBIX COCIMHECHUN - MeTaHa, He)TH, KAMEHHOTO YTJIA B APYTHX, YTO
MIPUBOAMT K TIOBBIIICHUIO B HEH TaBJICHHUSI.

B pesynbTaTe 3TOT0 ropsiure npoyKThl CHHTE3a YacTo Mpo-
PBIBAIOTCS CKBO3b BHEIITHIOKO 36MHYIO KOPY B aTMocepy B BUIE U3-
BEPKEHUHN BYJIKAHOB. A UX MPOPHIB BO BHYTPEHHIOIO MOJIOCTh I1J1a-
HEThI MPUBOJUT K OMMYCKAHUIO y4aCTKa BHEIIHEW KOPbI U BOSHUKHO-
BEHMIO B HEW KOJICOAHUM, MPOSBIISIONINXCS B BUC 36MIICTPSICEHUN
(puc.31).

OnpeaenuTh MyCTOTEI0CTh 36MHOTO IIapa, HapuMep, yib-
TPa3BYKOBBIMH WJI CECMUYECKUMU KOJICOAHUSIMU, BEChMa 3aTPY/I-

HUTCIBHO, TaK KaK HMEIOIIUNCS B KOpC paCHﬂaBHeHHBIﬁ JKUJIKAM
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CJIOHM M 0OJIbIIOE KOJMYECTBO BOJBI HAa MOBEPXHOCTU B BUIE OKea-
HOB, 9TH KoJieOaHus 3P HEKTHUBHO TaciaT. A BOT MyCTOTENOCTh JIyHBI,
KaK JaBHO OCTBHIBIIETO TBEPIOTO MIapa MPO30HIWPOBATH OYEHBb
nerko. OHa 3B€HUT JOBOJIBHO MPOJOKUTEIBLHOE BpeMsl, KaK KOJIO-
KOJI, YTO M MOCIYXHJIO IPUYUHOMN MOSBJICHUS TUTIOTE3BI 00 €€ HC-
KYCCTBEHHOM IPOHCXOXKICHUH.

U tak xak 3emis u JlyHa o6pa3zoBanuch U3 OpbI3r B30pBaB-
nierocst CoJHIIa OJIHOBPEMEHHO, €CTh BEPOSITHOCTH TOTO, YTO BO
BHyTpeHHell mojoctu JIyHBI CyHIECTBYET JAOBOJILHO pa3peKeHHas
atmocdepa. [ToaTtomy nipu ocBoeHun JIyHBI, 4eTOBEKY BO3MOMKHO
npuAETCs 00yCTpauBaThCsl HA BHYTPEHHEH CTOPOHE €€ 000JIOUKH.

Bo BHyTpeHHEH MO0JIOCTH 3€MHOr0 IIapa IapCTBYET ajicKas
*apa 1 abCoJIIOTHAsi TEMHOTA, JIMIIb U3pellKa Hapylaemas O0arpo-
BBIMH CIIOJIOXaMU H3BEPKEHUH BHYTPEHHHUX BynkaHoB. C 31Ol
TOYKH 3peHus, FOnurep, umeronuii oueHs 00110 00BeM, emé He
yCIIeN CUJIBHO OCTBITh U MPEJCTABISAET OO0l TOBOJIBHO TOPSUYIO
KaIUTIO MaTepHH, U3TYYaIoNIyt0 ropa3io 0oJbIle YHEPTUH, YEM T10-
ay4daet e€ ot ConHua.

N xots mpouecc o0pazoBaHusl caMuX 3BE3] — TO Jieja yKe
JTAaBHO MUHYBIIUX JHEW, HO Mbl JJOTHYECKH MOXEM MPEIOJIOKUTD,
YTO OH JOJI’KEH B TOUHOCTH MOBTOPSITH IpoIecc 00pa3oBaHUs IIa-
HET, TOJIKO B 0OJiee TrPaHIMO3HBIX MacIITadax.

OrpoMHasi IpOTO3BE3/1a, COCTOAIIAA M3 KAKUX-TO CyO3JIe-
MEHTApPHBIX YaCTHII, TPOXO/s, B pe3yJabTaTe Mpoliecca CHHTE3a aHa-
JIOTMYHBIA LMK Pa3BUTHS, B3PBIBACTCA M U3 OpBI3T €€ 000JI04KH
dbopMupyroTCs 3Be3/Ibl OBAJIbHOM TajlaKTUKM, KOTOpas Bpallasch,
MOCTETNIEHHO MPEBPALIAETCS B CIIUPAIBHYIO.

Hpumeuanue! To, umo acmpoguzuku owuoé0uHO cuumaiom
memHOu mamepueii, 3MO 36e30bl U 2AIAKMUKU 00pPA308AHHbIE Mame-
pueii ¢ ROIOHCUMENbHO ACUMMEmPUell, U3TYYeHUs KOMOPbIX HU HAULU
2jlasza, HuU Hauwu npuﬁopbl 60CNPUHAMb HE cnocoonvl. U Komopbsle
MOIHCHO OOHAPYHCUMb UL NO KOCEEHHBIM NPUZHAKAM.
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Takum oOpa3om, Teopun 00pa3oBaHUs 3BE3 U3 MEK3BE3-
HOTO Ta3a, BbIAYMaHHbIE TEHUSMU TEOPETUUECKOU (PU3UKU, MATKO
rOBOps JDKEHAYYHBI U 3aTMEBAIOT CBOEU TJIyNOCTHIO PaccKasbl U3-
BECTHOTO CBOEH HEBEPOSTHOW MpaBIMBOCTHIO, OapoHa MroHXray-
3eHa.

C TOYKM 3peHHUs] HACTOSIIEH TEOpUH, €IUHCTBEHHAs Iia-
HETa, J0CTONHAs MPUCTATHLHOTO BHUMAHMS YelloBeYecTBa — 3T0 Be-
Hepa. Bce ocranbHBIE TUTaHETHI NI YeTOoBEeUeCcTBa Oecrepcrek-
THBHBI.

ITo mepe octeiBanus CoJHIIA U TIIAHET, Yepe3 3-5 Musutrap-
JI0B JIeT Ha BeHepe BO3ZHUKHYT yCIOBUS 11 KOM(POPTHOTO MPOXKHU-
BaHMs 4denoBeka. [losTomy mmeHHo Benepa mpencraBiser coOoit
UJeaNbHBIA MUIALIAPM ISl TIEPECENICHUS YeJIOBEUYEeCTBa U3-3a YXY/-
LIEHHs] YCIIOBUH IPOKMBAHMSI Ha OCTHIBAIOLIEH 3emiie.

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

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

16. BTOpOE HavYaJ10 TEpMOIUHAMHUKH
N UMMMYHUTET

Bropoii 3akoH TepMoauHAMUKH, CHOPMYITUPOBAHHBIN IS
00BSICHEHUS! TEPMOAMHAMUYECKUX MPOLECCOB, SBISETCS, MO CYTH,
OCHOBHBIM U €JMHCTBEHHBIM (DyHIaMEHTaIbHBIM 3aKOHOM, 10 KOTO-
poMy B3auMojelcTByeT Marepusi. PopMyIupOBKa €ro J0CTaTOYHO
npocra sl NOHUMAaHuA, HO HCCMOTpS HaA 3TO, OUYCHbL MHOI'MC 3a-
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TPYAHSIOTCSA 00BACHUTH ero cMbici. Camas TouHas ero GopMmyiu-
poBKa TakoBa: "Terio Bcerga nepexoauT TOAbBKO OT TOPSYEro Tena
K XOJIOJHOMY ¥ HUKOTIa HAa000poT".

JIeNCTBUTENBHO, €CIM OCTAaBUTh CTaKaH C FOPSAYUM YaeM Ha
CTOJI€, Uepe3 HEKOTOPOE BpeMs €ro TeMiiepaTypa CpaBHSAETCS C TEM-
MepaTypoi OKPYKarLIEro BO3/1yXa, YBEJIIMUUB €r0 SHTponuto. Mnu,
JIpYrUMHU CJIOBaMH, paBHOBecue. Bospacranue sHTponmuu — 3TO
CJIEICTBUE JIEUCTBUSI BTOPOrO 3aKOHA MJIM BTOPOTO Hayajla TEpMO-
JUHAMHUKU [0 BRIPAaBHUBAHUIO JIIOOBIX MapaMeTPOB MaTEPUH — J1aB-
JICHUs, TEMIIEPATyphl, KOHIICHTPALMH U T. 1.

DHTpOIMUs, KaK MpOIecC BhIpaBHUBAHUS, 3allpellaeT JIIo0bIe
MPOLIECCHl CaMOTIPOU3BOJILHON KOHILIEHTpaluu, OyAb TO Temrepa-
Typa, IJIOTHOCTb WK AaBjieHue. Tak 4To HU IpaBUTAI[MOHHBINA KOJI-
JIaTC, HU aKKpeLHsl HEBO3MOXKHbBI B IIPUHIINIIE.

Bropoe Hauano TepMOIMHAMHUKYA U BO3pacTaHUE YHTPOIUU
JIENIal0T HEOOPATUMBIMHU JIIOOBIE MTPOLIECCHI BO BeelieHHOM. Eciu BbI
MPOKOJIETE IIIMHY aBTOMOOWIIS, BO3yX U3 HE€ BHITEUET U €ro JIaBlie-
HUE cpaBHsieTcs ¢ aTMochepHbIM. Eciiu BBl BBITyCTUTE KITy0 AbIMa,
TO 4epe3 HECKOJIbKO MUHYT €ro YaCTUYKH PaBHOMEpPHO pachpene-
JATCS 110 KOMHATe.

HeonpenenéHHOCTh NOHMMaHUS IPUHIIMIIA BO3PACTAHUS DH-
TPONHH, MPUBOJUT K TOMY, UYTO Ja)K€ HEKOTOpbIE YUEHBIE HECYT
HECYCBETHYIO UYIIlb, YTBEPKasi, YTO KU3Hb, IKOOBI UAET C e€ yObI-
BaHHEM.

Ho 510 nuib cieacTBue ux JOru4eckoi 6e3rpaMOTHOCTH U
4yTO OBl YOEAUTHCS B TOM, MBI PACCMOTPUM HEKOTOPbIE MPOLIECCHI,
npoucxoasnme B ">xkuBoM" opranusme. Hanpumep, npouecc apixa-
HUS.

Bcem n3BecTHO, 4TO ABIIIMM MBI JETKUMU. Jlerkue npen-
CTaBISIOT c000i "MemoK" ¢ BHyTpeHHEH MOBEPXHOCTHIO 0K0JI0 150
KB. METPOB, T'YCTO NMPOHU3AHHBIA CEThIO KPOBEHOCHBIX COCY/IOB —
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KamuIIpoB. MeoK 3TOT BMeENIaeT B ceOsi OKOJIO 3 JIMTPOB BO3-
nyxa. OTH 3 TUTpa BO3yXa KOHTAKTUPYIOT C KPOBEHOCHBIMH COCY-
JlaMH Ha TaKOW OrpOMHOM TIJIOIIA/IH.

Tak Kak KOHIIEHTpaIusi KHCIOpOJa B BO3/AyX€ MpEBBIIIAET
KOHLIGHTPAIMIO KUCIOpOAa B KPOBHU, BTOPOE Hayaiao TEPMOJMHA-
MUKH "0053bIBaeT" BO3AYX MOJCIUTHCSA UM C KPOBbIO. B pe3ynbrarte
Pa3IMYHOM KOHIIEHTPALUU KUCIOPOJa B BO31yX€E U KPOBH, BOSHUKA-
1ol1ee (OCMOTHYECKOE) JaBICHUE MPOTAIKUBAET MOJIEKYJIBI KUCIIO-
polia CKBO3b IMOJYIPOHUIIAEMbIE CTEHKH KPOBEHOCHBIX COCYJOB B
KPOBb, HACHIIIAsl €€ KUCIOPOIOM.

Kucnopon He 3axBaTbIBaeTcsi MOJEKyJaMU TIeMOTJIO0MHA,
KaK paccKa3bIBalOT OMOJIOTH U TIOTOM KOMY-TO TaM OTHAETCs, a OH
MPOCTO B KPOBU pacTBopseTcs. Jleno B TOM, 4TO €Clid MOJIEKYJIa Ka-
KOT0-JIN0O BEIIECTBA 3aXBaThIBACT MOJIEKYTY KHUCIOpOAa, TO OHA
y>Ke HUKOT]1a €€ HE OTJIaCT MPOCTO TaK.

Kucnopon y He€ MOXKHO TOJIBKO OTHSTH CHIION, MHAYE, KaK
yke ObUIO cKka3aHO B riaBe [rJ1.12], Ob11 OBl HEBO3MOXEH MPOIIECC
CHUHTE3a U BO3HUKHOBEHHE CIIOXKHBIX coenunHeHui. HaceimeHHas
KHCJIOPOJIOM KPOBb Pa3HOCUTCS MO BCEMY OpPTaHU3MY.

N3-3a MOBBIIIEHHOW KOHIIEHTpALUsl KHUCIOpOJa B KpPOBH,
MPEBBILIAIONICH €ro KOHIIEHTPAIHI0

B MEXKKJIETOYHOM >KUJIKOCTH, OCMO-
THYECKOE€ JAaBJIICHHE BBITAIIKUBACT
MOJIEKYJIBI KUCIOPOJA B MEKKIIETOU-

HYIO KUIKOCTh. AHAJIOTHYHBIM 00-
pa3oM KHCIIOpPOJ TOMAagaeT BHYTPh
KJIETOK, TJ€ Y4acTBYET B Ipoleccax
HUX KU3HEAEIATEIBHOCTH.
Ipumeuanue! Mexanuszm 603HUKHOBEHUA OCMOMUUECKO20 0A6-
Jlenua nokazan na pucynuke (puc.32). Ecau 6 cocyo, pazoenénnutii noJy-
HPOHUUAEMOIl NepecopOOKOll HATUMbB 600y U DPACHIEOP KAKOU-AUDO

Puec.32
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coJlu, Mo ypoeeHsb pacmeopa Hecko1bKo nogslcumces, Hapyutasn ''zakon'’
coodwarouwuxca cocyooe.

Oovsacuenue amozo ''napaodokca'’ ouenv npocmo. B cocyoe A
KOHUEeHmpayus Mo1eKkyl coau 20pazoo eviuie, yem ¢ cocyoe B. 3amo ¢
cocyoe B, eviuie konyenmpayua monekyn 6oovl. Iloamomy monekywt
COJlU, ROOUUHAACH 3AKOHY 8bIPAGHUBANUSA KOHUeHmMpauui (3aKon yee-
JUYenus IHMPOnUL), HAYUHAIOM RPOMAIKUBAMBCA 6 cocy) B.

A monekynvt 6006l u3 cocyoa B, noouunsasaco momy sce 3axony,
npomankueaiomca ¢ cocy0 A, 6 pe3yivmame uec0 603HUKAIOM 064
6CMPEUHBIX ROMOKA MOJIEKYTL 600bL U CONU.

Ho mak Kak moneKyisl 600bl UmMeon MeHbuiue pamepsl, mo
OHU Jlecye u Ovlicmpee NPOX00AM CKE03b NOAYNPOHUUAEMYIO nepeo-
POOKY U ypoeeHs yHcuokocmu é cocyoe A cnauana nosvtutaemcs. Yepes
Kakoe-mo épems, Ko20a KOHUeHmMpPayuu 6 cocyoax cpasHAwmcs, cpas-
HAIOMCA U YPOGHU.

Mpg1 He OyzeM paccMaTpUBaTh BCE ITH MPOIECCHI, KX OYEHb
MHOI'0O, OTPAHUYUMCS TE€M, UTO B PE3YJbTATE ITUX MPOLIECCOB, B
KJIETKaX, B BHI€ TOOOYHOTO MPOIYKTA MOJYIaeTCsl YTIESKUCIIBIN ra3.
OH HauMHAaeT HAKaIUIMBATHCS B KJIETKaX W TOYHO TAaKUM XKe o0pa-
30M, C IIOMOIIBI0 OCMOTUYECKOTO HABJIEHUS, BBIBOIUTCS W3 Opra-
HU3Ma B aTMocepy. AHATOTHYHBIEC TIPOIECCHI POUCXOMAT U B JIPY-
TUX OpraHax — KeJIyIKe, IeYeHU, KALIEYHUKE. ..

Hpyrue, coaepskaiimecs: B BO3AyXe ra3bl, TaK K€ MPOHUKAIOT
B KpPOBb, HO €CJIM OHU HE HCIIOJB3YIOTCS B MpOLEccax XU3HEIes-
TEJIBHOCTH, UX KOHIIEHTPAUsI B KPOBHU MPOCTO OCTAETCS MOCTOSH-
HOH. A Temeph MompoOyeM pacCMOTPETh C TOYKH 3PEHHUSI BTOPOTO
Hayaja TEPMOAMHAMUKHA MEXAHU3M JECHCTBUS UMMYHUTETA.

JIns 5TOrO0 HaMm HYKHO CHadalla BBISICHUTB, @ YTO K€ TaKOe
00J1e3Hb, C TOUKH 3peHUs (PU3UKHU U MOYEMY IMHIEMUN HOCAT, B OC-
HOBHOM, CE30HHBIM Xapakrep. ['pumm, Hanpumep, CBUPENCTBYET
BCETJa B HavaJie 3UMbBl. A TZie k€ OOMTAarOT BO3OYIUTENIHM TPHUIIITA
BECHOM U 1eTOM?
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Mpbl He cTaHeM 37eCh MOBTOPATh CKa3KW MEAUIMHCKUX pa-
OOTHUKOB O 3JIOBPEIHOCTU BHPYCOB, KOTOpPbIE TOJBKO U MEUTAIOT
3apa3uTh HAC KaKOW-HUOYAb ApSHBIO, a 0OpaTUMCS HEMOCpe-
CTBEHHO K (usuke. [[puunHbI anuaeMuii, o Bcei BUAMMOCTH, KPO-
IOTCS B KAKUX-TO TI00ABHBIX CE30HHBIX siBIeHUsX. CaMoe Jorud-
HOE, YTO MOXKHO TPEIOIOKHUTh - 3TO OCEHHHUE JTUCTOMAIbI, UMEIO-
e riaolanbHble MaciTaObl. BeTep Tperier BBICOXIINE JTUCTHS
JIECHBIX MAaCCUBOB, 00JIAMBIBAET UX, TOJHUMAET B BO3IyX OTPOMHOE
KOJIMYECTBO MUKPOYACTHUL], OPraHUYECKUX MOJIEKY] U UX 00JIOMKOB
Y Pa3HOCUT Ha OOJIbIINE PACCTOSHUSI.

Mpbl BIbIXaeM BO3yX HACBILICHHBIH OOJIOMKaMH MOJIEKYII
PACTUTENBLHOTO MPOUCXOXKIEHUS, KOJIMYECTBO BAPUAHTOB KOTOPBIX,
MOJKET OIPEAETSATHCS ACTPOHOMUYECKUMU ITHPPAMHU.

OTH 00JIOMKH MOJIEKYJ C TIOMOIIBIO OTIMCAHHOTO MEXaHU3Ma
OCMOTHYECKOTO JIaBIICHUSI MPOHHUKAIOT B KIETKA M UCIOIB3YIOTCS
MU, KaK CTPOUTEIHHBINA MaTepuall pu JAeneHu. Hy:KHO 3aMeTUTh,
YTO MPAKTUYECKH JIF000H 00JI0MOK OPraHMUECKOM MOJIEKYJIbI, TOTIaB
B JIETKHe U 0OBOJIAKUBAsICh OEIKOBOW CIHM3bI0, HAXOSIICHCS TaMm,
npeBpamaercss B "MONMHOLECHHBIA BUPYC". OOJIOMKH MOJICKYII, HE
UMEIOLIIEe MEXaHU3MOB JIeJIEHUs, HE Pa3MHOXAIOTCS U HE MYTH-
PYIOT, KaKk HaM aBTOPUTETHO 3aJIMBAIOT METUIIUHCKHE CBETHIIA.

Kretku, ucronp3yromiye 3Ti BUPYChl B KAUECTBE CTPOUTEIb-
HOTO MaTepHala, 1o CyTH, CaMU UX M Pa3MHOXKAIOT, B PE3yJIbTaTe
Yero TePsI0T CIIOCOOHOCTh Y4aCTBOBATh B 3aMKHYTHIX ITHKJIAX MOJ-
JEPIKUBAIOIIUX JPYTa MPOIECCOB B OPraHU3ME, BBHITIAIAIOT U3 HUX U
noruodaroT.

Hanpumep, Takas crpaiHas 60J€3Hb KaK pak, sSBISETCs pe-
3yJIbTaTOM HCMOJIb30BaHUS KJIETKAMHU ISl ACTIEHUS MOJIEKYJbl Be-
IIECTB, HAa3bIBAEMbIX KAaHLIEPOTE€HAMH, IPU KOTOPOM JIOUYEpHHUE
KIIETKU CTPOSITCS U3 OeNKa, OTIIMYHOTO IO MOJIEKYJISIPHOMY COCTaBY
ot Oenka opranusMa. Eciu Takue KIETKU ¢ U3MEHEHHBIM OEIKOM
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CIIOCOOHBI UCIMOJIB30BATh OTXO/IbI JKUZHEAEATEIIbHOCTH POIHBIX KIle-
TOK OpraHu3Ma, a KJIETKH OpraHiu3Ma He CIIOCOOHBI HCII0JIb30BATh UX
OTXOJIbl, TO KJIETKU C U3MEHEHHBIM OEJTKOM HAUMHAIOT MHTEHCHBHO
Pa3MHOXAaTbCA.

Ho He umest cnocoOHOCTH BBINONHATH (PYHKLIUH POJHBIX
KJIETOK OpraHu3Ma, OHM B KOHEYHOM HUTOTE, 3aMEIIAlOT B OpraHe
pOIIHBIE KIIETKH, HE JaBas UM Pa3MHOXKAThCS, YTO U MPUBOAHUT K
cMmeptu opranm3ma. KieTku ¢ m3MeHEHHBIM OETKOM B OpraHHU3ME
BO3HUKAIOT MMOCTOSIHHO, HO €CJIM OHM HECIIOCOOHBI KOHKYPHPOBATh
C POJIHBIMH, OHHM OBICTPO MOTUOAIOT U B BUJIE IIJIAKOB BBIBOJSATCS U3
OpraHusma.

OTcrozia JIETKO C/IeNaTh BBIBOJI, YTO MPHU yMoTpebdieHun 060-
Jee pa3HOOOPa3HOM MUIIM, MBI HAMHOTO YBETMYHMBAEM PHUCK 3a00-
neBaHUs pakoM. [locMOTpeB CTAaTUCTHKY 3a0O0JEBaHHUS PAKOM B
CCCP, rae nutanue ObLIO JOBOJBHO OJHOOOPA3HBIM U €CTECTBEH-
HBIM 1 B Poccuu, Korja mociie OTKPBITUS TPaHUI], Ha MPOJIOBOJIb-
CTBEHHBIN PHIHOK XJIBIHYJI TOTOK HEMPUBBIYHBIX 9K30THUECKHUX MPO-
JTYKTOB, Mbl YBUJIUM, UTO MPOIIEHT 3a00JIEBIINX PAKOM YBEITUUHIICS
B Pas3bl.

Tak KaK y KaXJI0T0 4eloBeKa CTpYKTypa Oelika 0UeHb WHIH-
BUJyaJbHAa M Ha 3emiie e He ObUIO ABYX JIIOJIeH ¢ OJMHAKOBBIM
0eNKOM, TO ¥ BOBHUKHOBEHHE TaKUX KJIETOK TOKE WHIUBUIYATHHO.
[ToaToMy KaKOro-TO O0IIEro YHHBEPCATHHOTO JIEKAPCTBA OT paka, B
MPHUHIINTIE, OBITH HE MOXET. Y XOTS KIIETKH ¢ U3MEHEHHBIM OeITKOM
MOCTOSTHHO BO3HUKAIOT B OPTaHU3Me, y OOJBIIMHCTBA JIIOJIeH pak He
pa3BuBaercs. A Tex, KoMy "TIOBe3JI0", Mpupoaa 0€3>KalOCTHO OTCe-
MBAaEeT U CMEPTH B 3TOM CJIy4ae, sIBISIeTCS €IMHCTBEHHBIM 3aIlIUTHBIM
MEXaHU3MOM 3BOJIIOIIHH.

CoBpeMeHHbIE K€ JIEKapCTBa, UCIIOJIb3YyEMbIE IS JICUCHUS
paka (XumTeparnus), o CyTH, SBISIOTCS CHIbHEHIINMH SIaMH, KO-
Tophle 0e3 pa3dopa yOMBAIOT KaK PaKOBBIC, TAK U POJTHBIC KIIETKU U
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MPaKTUYECKH HE MOMOTarT. BpeMeHHoe obserdyenre o0yciIoBICHO
JMIIb TEM, YTO PAKOBBIX KJIETOK HAMHOI'O MEHBUIE, YEM POJHBIX
KJIETOK OpraHusma. Meauku oObIYHO AENAT OYaru BOSHUKHOBEHMSI
PaKoOBBIX OITyXOJI€H, Ha 3JI0KaYeCTBEHHbIE M J10OPOKAYECTBEHHBIE.
XO0Ts Ha caMOM JieJIe TAaKOro YETKOTo pas3zielieHus: ObITh HE MOXKET.
Bo BcakoMm ciyuae, oT paka "M3j1e4nBaroTCA" JIMILIb €AUHUIIBI U 3TO
TOBOPUT O TOM, YTO OIyXOJb OKa3aJach HE COBCEM 3JI0KAUECTBEH-
HOM.

Korna auarHocTHpyroT pak, ONepanuo, Kak MpaBUio, Je-
JaTh YK€ MO03/IHO, TaK KaK 04ark paka pa3BUBAIOTCS HE BbI3bIBast 00-
JIEBBIX OLIYLICHWM, IOTOMY 4YTO SBJIIOTCA, IO CYTH, YaCThIO Opra-
Hu3Ma. M cMepTh HacTymaer OTTOro, 4T0 HOPMAIBHBIX KJIETOK y Op-
raHa IOpaKEHHOI'O PaKOM, OCTAETCS CIMIIKOM MajO U OH YXKE HE
CHOCOOEH BBIMOIHATH CBOU (DYHKIIUHU TOJTHOCTBIO.

Takum oOpa3om, Ui JIeYeHUs paka HHUKOIrJa He Oynaer
Hal/IeHO KaKoTo-TO OOIIEero JeKapcTBa.

Paxk He 3apazeH, 3ToO Jaxke U He 00JIE3Hb, a CIECTBHE 3BOJIIO-
LIMOHHOTO nporecca. [ BemecTsa, CYMTAIOMNEC KaHIEPOTCHHBIMU
JUI OJTHOTO YeJIOBEKA, COBEPILEHHO OE€3BPEHBI AJIs APYroro, opra-
HH3M KOTOPOTO TIOCTPOEH U3 APYroro Oemnka... Pak - 3To ToT ciryyait,
KOTJa IPUPOJHBII MEXaHU3M HMMYHUTETa paboTaTh HE MOXKET U
IIPUPO/Ia IPOCTO BOCIPOU3BOIUT OPraHU3M 3aHOBO.

Tak umo cozoamb Kakoe-mo oduiee 1eKapcmeo om 360.110-
yuu, cKkopee 6cezo He NOJIYHUMCA HUKO0204.

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

Opranuyeckue BeELIECTBA, BbIPAOATHIBAEMbIE B IPOLIECCAX
KU3HEJCATCIIBHOCTH YYXXEPOAHBIX KIETOK, IOMNABIIUX B KpPOBb,
IPOHHUKAIOT CKBO3b MEMOpPaHBbl KJIETOK-KHJUIEPOB OpraHu3Ma H
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OCTaBJISIIOT 0€3 MUIIN YYKEPOAHbIE KIETKH, KOTOPbIE, HE YMes hC-
MOJIb30BAaTh OTXOJbl POJHBIX KJIETOK OpraHW3Ma, MOrudarT U Mo-
CTETMEHHO BBIBOJSATCS U3 HETO B BUJE LIUIAKOB.

Knerku-xumnepbl, TpeACTaBISIONIAE COOOM CTBOJIOBBIC
KJIETKM OpraHu3Ma, MOCTaB/IsieMble B KPOBb KOCTHBIM MO3IOM, IO-
TpeOsisi OTXOMbI YYKEPOIHBIX KIETOK, MEPEPOKITAIOTCS U TaKKe
BBIBOJSITCSL U3 OPTaHM3Ma B BUJIE LIUTAKOB.

Bce »Tu nponeccel mporcxoAsT aBTOMAaTUYECKH, B CHITY BTO-
pOro Hayana TepMOJUHAMHUKHU, HO BOT KaK B JIeTaIsIX paboOTaloT 3TH
MEXaHHU3MBbl CTUMYJIALIUY, YYEHBIE, TO-BUIMMOMY, pa3depyTcs emé
HecKkopo. [IoToMy 4TO OHM MOCTOSIHHO MBITAIOTCS M3ydaTh CleM-
CTBUSI, COBEPILIEHHO HE MOHMMasl MPUYHH BCEX ITUX SIBJICHUA.

buonoru, Hanpumep, OdeHb JIOOST BbIpa)XKEHUE "BCACHI-
BaTbcs'". Y HHMX BCacChIBAa€TCs BCE, MUIIA B KEIYJIKE U KUIICUYHUKE,
BCACHIBAIOTCS JIEKAPCTBA B KPOBb, XOTSI MPUPO/IA TAKOTO IOHATHUS HE
3HaeT. B mpupoie npaBuT O6ai Bceraa N30BITOK - H30BITOK JaBICHUS,
KOHIIGHTpAllMU, TeMIiepaTypsl U T.1. HUKTO Benb HE TOBOPUT, YTO
aTMoc(epa BcachIBaeT BO3AYyX U3 MPOKOJIOTOT0 KOJeca aBTOMOOHIIS.

B3siTh, HanpuMep, Takoe U3BECTHOE BCEM CeplIeUHUKaM, Jie-
KapCTBO KaK HUTPOTJIUIEPUH. MEIMKH CUUTAIOT €r0 COCYAOpacilu-
PAIOLIUM CPEACTBOM, XOTSI Ha CAaMOM JieJieé MEXaHU3M €ro JeUCTBHUS,
COBepUIEHHO Ipyroil. CTEHKH COCYHOB, COCTOSILIME U3 COEAMHHU-
TEJIbHON TKAHHW, HE MOTYT CaMU PaCUIUPSATHCSA, TaK KaK HE UMEIOT
Mbli. [Ipyu nonaganuu HUTPOTIIUILIEPUHA B )KEITYJOK UITU MO/ SA3bIK,
OH M3-32 PA3HOCTU KOHLEHTpAIUi, MPOTAIKHUBAECTCSI OCMOTUYECKUM
JTABJICHUEM CKBO3b IMOJYIPOHUIIAEMbIE CTEHKU COCY/I0B B KPOBb.

Nwmest GoJbIIyI0 aCHMMETPHUIO TPABUTAIMOHHBIX TOJIEH MO-
JEKYJ (3JIEKTPUYECKUH 3apsijl), HUTPOTIIUIEPUH JACIIUTCS 3apsiiaMu
C TMJIa3MOM KPOBH, B Pe3yJbTaTe YEro y MOJIEKYJ IJIa3Mbl TaK ke
YBEJIUYUBACTCS ACUMMETPHUSI, YTO MPUBOJUT K YMEHBIICHHUIO CHUJI
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MPUTSHKEHUS MEXY HUMH U, COOTBETCTBEHHO, K YBEJIMYEHUIO €€ Te-
KydecTu. KpoBb cTaHOBHTCS OoJiee KUIKOH, a 3HAUHT, CEPITy CTa-
HOBHTCSI HAMHOTO JIET4Ye TPOKAYMBaTh €€ M0 CETH KanuuIsIpOB Kpo-
BEHOCHOHN cucTeMBbI. I10X0XKUMHI CBOMCTBaMH, 00J1a1al0T U HEKOTO-
pble Ipyrue BEUIECTBA, UCMOJIb3YIOUIUECS B MEAUIIMHE — aCIIUPUH,
bennnuH, BapdapuH.

[TomoGHBIM k€ 3P PEKTOM JIerKo OOBSICHAETCSI MTHOBEHHOE
JICVICTBUE TAKOTO sIa, KaK UaHU] Kalus. [ [MaHUCThIN KaJinii UMEET
ropa3/1o MEHBIIYI0 ACUMMETPHUIO TPABUTALIMOHHBIX MOJIEH MOJIEKYT,
YeM MOJIEKYJIbI KPOBH, IOATOMY IPU MTONAJJAHUH B KPOBb, OH YMEHb-
maerT e€ aCMMMETPHUIO HACTOJBKO, YTO KPOBb 3a CUUTAHHBIE Ce-
KYH/JIbI IPEBPAIIACTCA B BA3KYIO XKHUJIKOCTh, KOTOPYIO CEPALIE YKE HE
B COCTOSIHUU IIPOTOJIKHYTH MO KaWJUIApaM.

Opranusm odeHb ObICTPO, OYKBAIBHO 32 HECKOJIBKO CEKYH/I,
norubaeT OT HeJJ0CTaTKa KUCIOPO/ia, a BOBCE HE OT Mapainya HEKO-
€ro JBIXaTeIhHOTO IIEHTPA, KaK 3TO OOBSICHSIIOT METUKH.

[TpumepHO Takue ke CBOWCTBA, HO ropas3io ciadee, UMeeT U
3MEUHBIN S]], OJJHA KAl KOTOPOTO 32 HECKOJIBKO JIECATKOB MUHYT
MpeBpaliaeT CTakaH KPOBH B CTyACHb. D(P(HEKTUBHBIM MPOTHUBO-
SIUEM B ATOM cClly4ae MOT Obl OBITH TOT K€ HUTPOTJIMIICPUH, HO
OBICTPO PAa3HECTH €ro MO OPTaHU3MY, U3-32 TTOBBIIICHHON BSI3KOCTH
KpOBH, CEP/ILIC HE B COCTOSTHUU.

[Tna3zma xpoBu ¢ H0OaBJICHHEM PAcTBOpPAa HUTPOTIIUIIEPHHA,
BBITEKAET uepe3 KanubpoBanHoe oTBepcTthe Ha 30-50 mporeHToB
obIcTpee, ueM 0e3 Hero. A 100aBiIieHHe HE3HAYUTEIHLHOTO KOJIUYe-
CTBa IIMAHMU]Ia, CHUKAET CKOPOCTh BBHITEKaHUS B 2-2,5 pasza.

B nmpunmune, ecam 1octatouyHo OBICTPO, B T€UEHUU 4-5 MU-
HYT, TOAKIIOYUTH OTPABUBIIETOCS IMAHUAOM K ammapary cepiiie-
JETKUE U BBEISA B KPOBb TOT K€ HUTPOTJIUILEPHH, TPOKAYaTh €€ Mo
KPOBEHOCHOM CHCTEME, TO BIIOJHE BO3MOXKHO CIIACTU €MY JKHU3Hb. ..
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17. 7ZKM3HL KaK HeH30€e;KHOCTh

Kak o6b110 nokazano eviuie, 6mopoe Ha4ano u NPUHUUN
603paAcmManusa IHMPORUU RPOCHO 00A3BIEAIOM MAMEPUIO NOCHIO-
AHHO YCIOHCHAMB CE0I0 CHIDYKMYPY, YN0 YIHce CaMo no cebe npu-
600um K Heu3z0excHocmu 603HUKHOBEHUA, MAK HA3bIEACMDbIX,
"ycuevlx'' opzanuzmos 6o ecenennoil.

[TonTBepkneHneM 3Toro (akra sSBISETCS HAIWYHE B IMPH-
pOJie MHOXKECTBA OOBEKTOB PA3TUYHOMN CII0)KHOCTH, OT aTOMa BOJI0-
polia ¥ 10 OrPOMHBIX OPraHUYECKHX MOJIEKYN. B mpoTuBHOM city-
qae, 3BOJIIOIUS BCEJIEHHON ObLIa ObI HEBO3MOYKHA.

VIMeHHO 3TN MeJIEHHbIE U HEMPEPBIBHBIE YCI0KHEHUS TTPH-
BEJIH K MOSIBJICHUIO BEICOKOMOJIEKYJIIPHBIX OETKOBBIX COEIUHEHUH,
a BIIOCJEICTBUU M K OOpa30BaHUIO CIIOKHEUIINX OMOJIOTHYECKUX
OpPTaHU3MOB, KOTOPHIE MBI HA3bIBACM HCUBLIMU.

Yuénpie 1 procodpl HACOUMHSUITH MACCy Pa3TUIHBIX OIpe-
JEJICHUW TIOHATHUS KU3HH, OJTHAKO HHU OJIHO U3 HUX HE MOXKET CITy-
KUTh OTPAXEHUEM PEalbHOCTH, MOTOMY YTO IMPOBECTU TPAHUILY
MEX1y )KMBBIM M HEKHUBBIM TaK K€ HEBO3MOXHO, KaK HEBO3MOXKHO
OTJICIIUTH MTPOBOJHUKHU OT AUDIIECKTPUKOB.

I'panuna sTa BecbMa yclIOBHA M €€ MOXHO IMPOBECTU TJie
YTOJIHO, B 3aBUCUMOCTH OT IPHUHSATHIX KPUTEPUEB ONPEACIICHUS JKU-
BOTO.

Kusnu 6 06v1uHOM nonumanuu, 6 npupooe 600due He cy-
uiecmeyem — 3mo nPOCMmo RPOU360AbHO 83AMblil, YCAOGHBLIL YPO-
6€Hb OP2AHU3AUUU UNU CILOHCHOCIU cmpyKmypbl mamepuu. Ilo-
momy umo n106as, 0axce maxkas 8vlCOKOOP2AHU308AHHAA MaNe-
PuUsA KaK mo3sz, cocmoum u3z 00bluHbIX ''mépmenix'’ amomos u mo-
JIeKy.

A, crienoBareiabHO, HE CYIIECTBYET M CMEPTH, Kak (pu3nye-
CKOT'O YHUYTOXEHUS HEKOU "kuBOH" Marepuu. CMEPTh — 3TO Takast
K€ HEOThEeMJIEMasi COCTaBHAsl YacTh MPOIECCa IBOTIOLUN MAaTEPHH,
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KaK U KU3Hb. TO OCTAaHOBKA B3aMMOCBSI3aHHBIX U B3aUMHO MOJIEP-
JKUBAIOLUX JPYr Jpyra IMpoLEecCOB B OpPraHU3ME, B pe3yibTare
HEN30€KHOT0 HAKOIUIEHUs OIIMOOK B MEXaHU3ME JEJIEHUS KIIETOK
WM UX (pU3nyecKoro nu3Hoca (CTapeHus).

CMepTh OT CTapoOCTH — 3TO, MO CYTH, CMEPTh OT BSJIOTEKY-
IIEr0 paka BceX OpraHoB. be3rpaMoTHbIe 3asBICHUS HEKOTOPBIX
y4€HBIX O TOM, YTO )KHU3Hb, IKOOBI, HE TIOAYMHSIETCS BTOPOMY Hadary
U UAET ¢ yOBIBAaHMEM SHTPOINH, HE UMEIOT Mo/ c000i abCONIIOTHO
HUKAKMX OCHOBAHMH, TaK KakK TaKHe IMPOIECCHl HEBO3MOXKHBI B
MPUHIINIIE.

YenoBek - 3TO CIIOKHBIA MaTepHATbHBIA 00BEKT, CHOpMUPO-
BaHHBIM OECKOHEUHBIM MPOLIECCOM 3BOIIOIUU MAaTepUU B TECUCHUU
MIIIHAP/IOB JIET, BOBCE HE SIBJIsIETCS JKUBBIM. [la 1 BoOOIIIE B MpH-
poJie HEeT HUYEro KUBOTro. JKH3Hb - 3TO YUCTO PEIUTHO3HOE MOHS-
THE, BElb JIa)Ke TaKas BHICOKOOPTaHM30BaHHAs MaTEpUs, KaK MO3T,
COCTOUT M3 COBEPUICHHO MEPTBBIX aTOMOB U MOJIEKYIL.

YenoBek, kKak MaTepHalbHbI 00BEKT OCTOSIHHO BOCIIPOU3BO-
JUTCS IPUPOON 3aHOBO M KUBET OECKOHEYHOE KOTUYECTBO pa3. He
JyMaiiTe, 4TO BaM CHJIbHO TOBE3JIO, YTO BbI )KHUBETE. BbI skuiu u 10
CBOETO POKIEHUS U OyJIeTe KUTh Mocie Bamei cMepTu. ToNbKO Bbl
HUKOI'/Ia He Y3HaeTe, KeM U IJie Bbl ObUIH B MPOLLION KU3HHU.

Henonumanue cyTu nporuecca 3BOJIOIMHA MaTEPUH, IPUBEIIO
K COYMHEHUIO TUIIOTE3 CIIyYalfHOM BO3HMKHOBEHHH OEIKOBBIX MO-
JeKYJ B pe3yibTare 3JIEKTPUUECKUX paspsioB B aTMochepe. XoTs
pas3psiibl U UTPATH KaKyl0-TO OMPEAETIEHHYIO POJIb B CUHTE3€ Opra-
HUYECKUX BEIECTB, HO OHU OBbLIM OJHUMH U3 MHOTOYHCIECHHBIX
OaronpusTHBIX (PAKTOPOB, OOJErYarmMX TOT 3aKOHOMEPHBIN H
HEen30eKHBIN Tpolecc.

EcrecTBEHHO, YTO CHHTE3 OpPraHUYECKHX COEIMHEHHI
HanboJee MHTCHCUBHO MPOTEKAl MMEHHO B TEIIIBIX U BIIAXKHBIX
MECTHOCTSIX, TPOIMMMYECKHX U CYOTPONMUYECKUX 00IacTeil 3eMHOTO
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nrapa, rzie o0pazoBaiich OJaronpusTHbIE TEMIIEPATYPHBIE YCIOBUS,
OTKYJla ¥ Hayajia pacrpoCTPaHAThCS 3Ta caMasi ' JKU3Hb .

Axanemuk Anekcanap OnapuH eme€ B MATUIECIATHIX rojax
MPOLLIOTO BEKa MOMBITANICSA SKCIEPUMEHTAIbHO MOJITBEPAUTH TEO-
U0 BO3HUKHOBEHUS )KU3HU U B IPUHIUIIE, EMY 3TO YAAI0Ch. XOTs
BOCIIPOM3BECTU MOJHOCTHIO 3TOT IMPOIIECC, 3aHSABLIUN y TPUPOIBI
KOJIOCCAJIbHOE KOJIMYECTBO BPEMEHHU — COTHU MUJIJTMOHOB JIET, TIPAK-
TUYECKH HEBO3MOXKHO.

Taxk ke Kak HEBO3MO>XHO, BOCIIPOM3BECTHU MPOLIECC BHYTPHU-
YTpOOHOTO pa3BUTHSI OpPraHU3Ma 3a COTYIO I THICSYHYIO JOJIIO Ce-
kyHabel. U emé ogHo Oombioe 3a0mykieHrne OMOJIOrOB, COCTOWT B
TOM, YTO MHOTHE M3 HUX CUMTAIOT MPOIIECC IBOJIOLMU KUZHU TO-
CJI€/1I0BATENbHBIM.

To ecTh, M0 UX MHEHHIO, POPMUPOBAHNE PAZTUYHBIX BHIOB
OpPraHU3MOB MIPOUCXOIUIIO MOCAEAOBATENIBHO, OT CAMbIX IPUMHUTHB-
HBIX CYILIECTB, CKaXXeM, 4epBeil U 10 Miekonuraromux. Ho naneon-
TOJIOTHYECKas JIETOMKUCH TOBOPUT COBEPIIEHHO O APYTOM.

Bce BubI )KUBBIX CYIIECTB — 3TO CAMOCTOSATEIbHBIE Mapal-
JIeNIbHbIE BETBH, MOSIBUBLIMECS Ha 3eMJie, 110 Te0JIOTHYECKUM Mep-
KaM MPaKTUYECKU OJHOBPEMEHHO, C OYEHb HEOOJBIIUM Pa3phIBOM,
M03TOMY HUKAKHUX MPOMEKYTOUYHBIX 3B€HbEB B IPUPOJI€ HUKOT/a HE
CYILIECTBOBAJIO U CYILIECTBOBATH HE MOIJIO.

[Iporiecc 3BOIOLMH, KOHEYHO K€ MPOUCXOIUT U B HACTOS-
niee BpeMsi, HO HaOII0aTh €ro, B CHIIy CKOPOTEYHOCTH YeTIoBeUe-
CKOM "Ku3HHM'", HEBO3MOXHO. boree Toro, mpomnoBemyeMblil yué-
HBIMU MPUHIMII - "BBIKMUBAET CUIIbHEUIIMI ", TPUPOJION HE UCIIOb-
3yetcs. [Ipuposia pyKkoBOACTBYETCS COBEPIIEHHO UHBIM MTPUHIIUIIOM
— a UMEHHO - "moru6aeT ciaabeimmii", B IpOTUBHOM CITydae YEIOBEK
pa3yMHBIN HUKOT1a ObI HE MOSBUJICS.

IIpy BHEIIHEM CXOJCTBE 3TUX IIPUHLUIIOB, OHU 10 CBOEHU
CyTH, KapJMHAIIBHO pa3nuyaroTcs. Tak ke Kak, Hampumep ¢ammsm
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U KOMMYHH3M, KOTOpble HeAanEKue MOJIUTUKH U OObIBATENN CUU-
TarOT ABJIICHUSIMU OJHOTO nopsiaka. OTHAKO CyTh UX TaK )K€ JUaMeT-
pajdbHO IPOTUBOIONOXKHA. Damm3M XapakTepU3yeTCsl YHUUTOXKe-
HUeM OoJbllel 4acTu HaceJIeHUs, ISl KOM(POPTHOrO MPOKUBAHUS
KY4YKd HanOoJiee alYHbIX U MPUMHUTHUBHBIX WHIUBUIYYMOB, Biajle-
IOILKUX pecypcamu rocyaapcTBa.

JIisi KOMMYHHM3Ma, @ TOUHEE €r0 CTaHOBJIEHUS, XapaKTEPHO
YHUYTOXKEHUE I U30JISLUS UHIUBUIYYMOB, CJIEAYIOIIUX TPEUMY-
HIECTBEHHO XMBOTHBIM MHCTUHKTaM, CIY’KAIUM CBOEU AIYHOCTH,
MPEMSITCTBYIONINM Pa3BUTHIO OOIECTBA U Mapa3UTHPYIOIIHUX Ha
HeM. UTo B 001IeM-TO, XapakTEpPHO HE TOJIBKO Uil KOMMYHHUCTHYE-
CKOTOo, HO W JyIsl JIF0OOTr0, JOCTAaTOYHO Pa3yMHOrO COOOIINECTBa,
(G YHKIIMOHUPYIOIIETO 1O MPUHITUITY KUBOTO OpraHu3ma. Beas mro-
00l >KUBOW OpraHu3M BCEIZla CTApaeTcsl YHHUTOXHUTh Mapa3uTOB,
JKUBYIIUX 32 €ro c4€T. FIHaue OHU YHUUYTOXKAT €ro.

Bo3sBpaiasice k mpoueccy 3BOJIIOIUH, MOKHO YTBEPKIATh,
YTO 3TO OTPOMHOE MHOKECTBO MapajlIeIbHbIX MTPOLIECCOB YCIIOKHE-
HUSA CTPYKTYpPbl MaT€pHH, KOTOPbIE COBEPIICHHO HCKJIIOYAKOT U3
HEro TaKkoe MOHATHE KaK BEPOATHOCTb, HA KOTOPYIO OYEHb JIIOOST
CCBUIAThCS MPOTUBHUKY 3BOJIFOLIMOHHON TeopuH JlapBrHa.

[Ipupone BoOOIIE HE3HAKOMO MOHSTHE BEPOSITHOCTH, MO-
ATOMY BCE B3aUMOJCHCTBYS B HEH OJJHO3HAYHO OOYCIIOBJICHBI €TUH-
CTBEHHBIM MPUHIIUIIOM — 6MOPbIM HAYAI0M mepMoounamuxu. Ye-
JIOBEK HUKOT/Ia HE TPOUCXOIHII OT 00E3bsIHBI U MITUILIBI, HECMOTPS Ha
CXOKECTh MPOLIECCOB PA3MHOXKEHUSI, HE MOTJIM MTPOU3OUTH OT 3EM-
HOBOAHBIX. ['eHuii JlapBrHA MOHSI U OOBSACHUI OOIIMI MEXaHU3M
BO3HMKHOBEHHMS U 3aKPEIICHHS "MOJIE3HBIX' U OTCEHBAHUS "BpE-
HBIX" MPU3HAKOB.

Ho mnpouecc npoucxoxxaeHuss BHUAOB HMEET MEXaHU3M,
OYEHb CXOXKHM ¢ MEXaHU3MOM CIIELHATIA3AIUHU KIJIETOK MPU BHYTPH-
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yTpoOHOM pa3BuTuHu 1wioga. OH ompeaensercs He TOJIbKO CBOM-
CTBaMHU KJIETOK, a B OOJIbIIIEH CTENeHH CTPOeHHEM Oellka U YCJIOBU-
SIMU OKPY>KaloIlIel cpelibl, B KOTOPOW OHU Pa3BUBAIOTCS.

Bo Bcex atux ciydasx paboTarOT MpoCThie (PU3UIECKUE 3a-
KOHOMEPHOCTU U YTOOBI pa3o0paThCsi B 3TOM, YK€ HEAOCTATOYHO
ObITH OHONIOTOM, a HYXXHO OBITH emé U ¢u3ukoMm. Ho moka Hayka
paszzaeneHa Ha 000COOJICHHbIE TUCIUILTHHBI, TIOHSATH 3TO OyIET Mpak-
TUYECKH HEBO3MOXKHO. BOT Takol XapakTepHbIN IIpUMED.

VYyéHble 0 HeOpa3yMEeHHI0, 00YCIOBIEHHOMY pPa3BUTHEM
WH()OPMAITMOHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH, yoeaunu cebs, aa
U BCEX OCTAIBHBIX B TOM, uT0 B Mosiekyse JIHK, siko0s1, 3anmucana
uH(pOpMalLKs O CTPOCHUHU BCEro OpraHu3Ma, BIUIOTh 10 OTAEIbHOTO
BOJIOCKA U Pa33BOHWIN HA BECh MHUP O paciii(poBKe MPOrpaMMHOI
3aMycH TeHOTHUIIA YEIOBEKa, JETKOMBICIEHHO 00emas co3/1aTh BbI-
cok03(hPeKTUBHBIC JTEKAPCTBA OT THOOBIX OOTE3HEH.

K coxanenuro y mpupoabl HET MPOTPAMMUCTOB M MAJIO KTO
3HAET, YTO TO, YTO HA3BIBACTCS TCHOTUIIOM YEJIOBEKA, MPAKTUYECKU
HE OTJIMYAeTCsl OT I'eHOTUIa OOBIYHOTO uepBs. Tem Oosee 4ToO NI
3aMiCH TaKOro KOJWYecTBA MH(POPMAIMK MOHAA00MIICS Obl HOCH-
TeJIb BO MHOTO pa3 MPEeBBIIIAIONINM pa3Mephbl 4eJI0BeKa.

[Tosromy B peansHoctu mMosekyna JIHK npencrasnsier co-
00l Bcero JuIIb OENKOBYIO (hopMy A "IITAMIIOBKHU' MOJIEKYJIBI
MPOTEUHA, U3 KOTOPOTO CTPOUTCS OpraHu3M. J1a (opMa COCTOUT K3
MaTEpPUHCKONH W OTLOBCKOW "TOJOBMHOK"' M IIO3TOMY MOJIEKYJa
Oenka, "OTHITAMIIOBAHHAsA" B HEH, MMEET MHOXECTBO CXOJIHBIX
CBOMCTB, Kak C MaTePUHCKUM OEJIKOM, TakK U ¢ OTIOBCKUM. Ho, He-
CMOTpS Ha 3TO, HU C TEM, HU C IPYTUM O€JIOK I1710/1a HECOBMECTHUM.

Monekyna npoTenHa COIEPKUT B ceOe 0oJiee THICSYH aTo-
MOB, a KOJJMYECTBO BApMAHTOB PACIIOIOKEHHUS aTOMOB B MOJIEKYJIE
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POTENHA HACTOJIBKO OIPOMHO, YTO Ha 3eMJie, 3a BCIO HCTOPHUIO 3BO-
JIOIMKM OPTaHUYECKON "KU3HU", HE MOTJIO OBITh JABYX JKMBBIX CY-
IIECTB C OJIMHAKOBBIMH MOJIEKyJIaMH OeJKa.

W nns MenunuHBL 3TO pa3zHOOOpa3ue OENKOB SBISETCS J0-
CTaTOYHO 0O0JBIION MPOOIEMOil pH MepecajKke OpraHoB, U3-3a UX
HECOBMECTUMOCTH. Ho ¢ pyroii cTOpoHBI 3Ta HECOBMECTUMOCTD SIB-
JSIeTCsl OCHOBOM MexaHu3Ma uMMyHuTera. CyTh mpoOIeMbl HECOB-
MECTHUMOCTH 3aKIJIF0UaeTCs B TOM, YTO TIEPECaKeHHBIN opraH, chop-
MUPOBaHHBIM MOJIEKYJIaMH APYroro Oeika, B OpraHu3Me PeLMIIn-
€HTa HEe CMOKET HOPMAJIbHO (YHKIITMOHUPOBATb.

OH He CMOXET y4acTBOBaTh B CUMOMO3€, IOTOMY 4YTO MpO-
TYKTBI )KU3HEIEATEIbHOCTH €T0 KJIETOK, POJHBIE KJIETKH OpraHu3Ma
pEIUIIEHTa UCIIOJIb30BaTh HE CMOTYT, a CaM TepeCaXeHHbBIN OpraH
TaK e He CMOXET UCTIOIB30BaTh OTXOIbI YKU3HEACATEILHOCTH POJI-
HBIX KJIETOK OpraHu3Ma. A cJeI0BaTEebHO KJIETKH TMEePECakeHHOTO
OpraHa He CMOTYT HOPMAJIbHO Pa3MHOKATHCS U OH IIOCTETICHHO OTO-
MPpET.

BoT nostomy serue Bcero NMpuKHUBAIOTCS OpraHbl OIM3KUX
POACTBEHHUKOB, KaK HanboJiee COBMAAIONINE IO CTPYKTYpe Oenka.
Ho Bce paBHO mpuxoauTcst ynoTpeOsaTh mpenapaThl, CHHKAIOLIUE
HECOBMECTUMOCTh, CO3JJaHHbIE KPOIOTJIUBBIM TPYJOM MEIUKOB U
OMOJIOTOB, MO CYTH METOI0M "Hay4HOTO" THIKA.

JT0, TaKk HAa3bIBAEMbIC AHTHOUOTHKHU, MEXaHU3M JICHCTBUS KO-
TOPBIX OMOJIOTaM MPAKTUYECKU HEU3BECTEH, MOTOMY YTO OH JICKHUT
HE B TUIOCKOCTH OMOJIOTHH, a cKopee B obnactu pusuku... Kak yxe
OBLIO CKa3aHO BBIE, PAa3BUTHE OpraHU3Ma, U HE TOJbKO BHYTpH-
yTpOoOHOE, TTOYNHEHO MPOCTHIM (U3UIECKUM 3aKOHAM U 00YCIIOB-
JICHO CBOICTBaMH cpefibl, B KOTOPOM MPOUCXOIUT MPOLECC €TO pa3-
BUTHSL.

Omnucath 3TOT MpoIiecc, Ha KOTOPBINA y MPUPOIBI YIILIO OTPOM-
HOE KOJIMYECTBO BpPEMEHH B HeOOIbIION pabdoTe HeBO3MOkHO. Ho
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MOHSATH OO MPUHIMI HECJIOKHO, TEM O0JIee YTO MPUPO/Ia HEH3-
MEHHO IMOBTOPSIET €T0 MPH BHYTPUYTPOOHOM Pa3BUTHH KaXKIOTO HO-
BOI'0 OpraHU3Ma.

Hauném ¢ TOro, 4to mMaTepuHCKas U OTIOBCKas MOJIOBBIC
KIIETKHA, HE CIOCOOHBIE K JIEICHHI0, COCIUHUBIINCH, 00pa3yroT
KIIETKY, OOJIQIaroNIyl0 TaKOH CIOCOOHOCTBIO U KOTOPYIO YYEHBIE
Ha3bIBAIOT CTBOJIOBOM. IIuTaHKe OHa mosy4aeT depes IUIALCHTY, K
KOTOPOW IIPHUKPEITICHAa U KOTOPast MPECTABIIIET COOOM MOTYIIPOHHU-
1aeMyro 000JIOUKY, MPEMATCTBYIONIYI0O CMEITMBAHUIO KPOBH ILTOAA
U KPOBH MATE€pH, HO MO3BOJIAIOLIYI0 KHCIOPOAY U APYTUM Bellle-
CTBaM OECITPENsATCTBEHHO MMPOHUKATH Yepe3 Hee U3 KPOBH MATEpPH B
KpPOBB I1JI0/Ia HE CMEIINBAsICh.

[To Mepe yBennueHUs KOJIMYECTBA KJIETOK B pe3yJbTare Jie-
JICHUSI, KJIETKU HaXOoAsIIuecs Ha nepudepun BIaId OT TUIANEHTHI,
MOJIy4arOT MEHbIIIE MUTATEIbHBIX BEUIECTB U BHIHYK/IEHBI YACTUYHO
UCIIOJIb30BaTh OTXOJbI JIEJICHUS COCEIHHUX KJIETOK, KOHTAKTUPYIO-
IIMX HETIOCPEICTBEHHO ¢ TUIaleHTOH. UTO, COOCTBEHHO M MMPUBOIUT
K BOBHUKHOBEHHUIO MEXy HUMHU TaKOTO SABJICHUS, KaK CUMOUO3.

KpoBeHocHas cuctema 4yenoBeka v )KUBOTHBIX ITPEACTABIISAET
co00¥ KaHATM3alMOHHYIO CE€Th, Ky/1a COPaChIBAIOTCS OTXO/IBI JIeTie-
HUSI KJIETOK Pa3JIMYHbIX OPTaHOB OPraHU3Ma, KOTOPbIE OTTYAA KE U
OepyT CTPOUTENBHBIE MATEPUAITBI JITIS ICTICHHUSL.

Jloka3aTeNnbCTBOM TOTO, UTO CHEIHAU3AUs KIETOK U (op-
MUPOBaHHE OPraHU3Ma, B OCHOBHOM, O0YCIIOBIIEHO CpEIOi, B KOTO-
poii OH pa3BUBAETCA, a HE KaKOM-TO TaM MH(HUUYECKOH "TIporpamMm-
Hoii 3anuckio” B JIHK, MokeT ciy>kuTh TOT (PaKT, 4TO y OJTHUX U TEX
)K€ POJIUTENICH MOTYT POXIAThCS KakK "HOpMasbHbIE" NIETH, TaK U
JIETH C PA3JIMYHBIMU OTKJIOHEHUSIMHU. ..

DTa CTBOJIOBAs KJIETKA, [0 CYTH MPECTaBIsACT COO0H MOUKY,
noI0O0HYIO MOYKaM JepeBbeB. HO B OTIMUMU OT MOYEK PacTeHHUH,
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OHa MOXET Pa3BUBATHCS TOJIBKO BO BHYTPEHHEH Cpelie opraHu3Ma,
TaK Kak TpeOyeT JIs pa3BUTHSI OYEHB CIEIU(PUIecKOro muTaHusl.

D10 cnenuduueckoe MUTAHUE MPEICTABISIOT COOOM OTXOIbI
JKU3HEACITEIIPHOCTA KJIETOK MAaTEPUHCKOTO OPTraHM3Ma, IMHPKYIIHU-
pyrolme B KPOBEHOCHOW cUcTeME. JTa MOoYKa TaK K€ KaK U MOoYKa
pacTeHmii CriocOOHAa pPa3BUBATHCS B Cpelieé MATKU JIPYroro opra-
HHM3Ma, HO TOJIBKO O4YEHb OJIM3KOT0 BHIA.

A Tak e U TOT (PaKT, 9TO NTHIIBI U OCOOCHHO PHIOBI MTPO/Ie-
JBIBAIOT OTPOMHBIN MTYyTh K MECTY OTKJIAJIbIBAHUS UKPHI K BOCITPOU3-
BOJICTBA IMOTOMCTBA. JTa MPHUBBIYKA TaK ke chopMupoBaiach MHO-
TOJICTHUM TTPOIIECCOM BOJIIOIMH 10 MEPE paCIIUPEHUs apeasia 00u-
TaHus. I oHa coxpaHseTcs, MOTOMY YTO SIBJISIETCS TapaHTOM CTa-
OMJIBHOCTH BHIA.

CTaHOBHUTCS TOHSATHO, IMOYEMY MpPHU PE3KOM H3MEHEHUU
YCIIOBUSI OOMTaHUS U COOTBETCTBEHHO MUTAHMUSI, TIPOIIECC IBOIOIIUN
PE3KO aKTUBHU3UPYETCS U BOSHUKAET MHOXECTBO MYTAallMH, MPUBO-
ISIIUX K HOBBIM BAIaM OOJIE3HEH.

A ecnu ObI HEKasi TEHETHUYECKAs TporpaMma pa3BUTHS ObLiIa
"3anmcana" B JIHK kietku, To cymiectBoBana Obl BO3MOXHOCTH BbI-
panBaTh JKMBbIE OPraHU3MbI U3 €IMHCTBEHHOM €T0 KJIETKH, B TIPO-
OupKe ¢ MUTaTeIbHOMN cpenoi. Y MoTOMCTBO, BRIpAIIEHHOE U3 OJTU-
HAKOBBIX KJIETOK, ObLTO OBl a0COTIOTHO UACHTUYHBIM, HO B peaIbHO-
CTH Jlaxe OJM3HEIbl UMEIOT 3aMETHBIC OTIIMYHS IPYT OT APYra.

U Takue opranu3mbl ObUTH OBl JIUIIIEHBI BO3MOKHOCTH MYyTa-
LI1H, a CJIeI0BAaTEIbHO, JAIIbHEHIIIET0 COBEPIIICHCTBOBAHUS U Pa3BU-
tusi. EcrecTBeHHO, 4TO M3MeHss kakue-To ydactku JIHK knetkw,
MO>XHO BJIMSITH HA CTPOCHHME MOJICKYJIBI O€JIKa TOJIyJaroIerocs op-
raau3ma. OJHaKO TaKoe CJIENoe BMEIaTeIhCTBO B MPOIIECCHI, cop-
MHPOBABIIUECS B TCYCHUU MUJUITMOHOJIETHETO MPOIECCa SBOJIOIHNH,
MOTYT MPUBECTH K HEMPUATHBIM U HETPEACKA3YEMBbIM JIJISl YeJIOBEKa
MMOCJIEICTBUSM.

120



Beonroyust MATEPHH

Beov npupooa oe3xncanocmno omceueaem HeyoauHbvle
KOoMOuHauuu yice Ha HAYAILHOM Imane.

[Ipomie Bcero npocneanTh MPOLECC CHEHATN3alUN KIETOK
Ha npumepe ¢ pacteHussMU. Cems J1I000r0 pacTeHusi, Ionajgasi BO
BIQXHYIO cpefly, mpopacTtaeT. To eCcTh ero KJIETKM HAuYWHAIOT Jie-
TUTHCS, 00pa3yst pocTok. [lutarenpHbIC BEMIECTBA TS IETICHHUS, TI0-
CTYIAroT MO CTBOJIY BBEPX, COTJACHO ONMCAHMIO B riase [ria.ll].
Haunbonee MHTEHCHUBHO JIeJICHHE KIIETOK TIPOUCXOINUT B CEP/ILICBUHE
CTBOJIA, TJI€ MPOXOAUT OCHOBHOM MOTOK MUTATEIbHBIX BEIIECTB.

[IuTaTenbHble BellecTBa JIETKO MOJHUMAIOTCS BBEpPX IO
PBIXJION CepleBUHE, CTUMYIUPYS POCT pacTeHUs, 00pa3ys HOBBIE
BeTBH U JHCThs. Ecim 0w B JIHK kieTox Haxomwiack Hekast mpo-
rpaMMa pa3BUTHUS, TO ACPEBbS OJHOMN MOPOIBI OBLIH OBl COBEPIIICHHO
OJIMHAKOBEIE 1O cTpoeHuto. OHM MMenu Obl OJIMHAKOBOE KOJUYe-
CTBO BETOK, X KOH(DUTYpAINIO U TNIOTHOCTb.

OnHako BHEUIHUE YCJIOBUSL BHOCSAT CBOM KOPPEKTUBBI.
Krnerku, Haxopsmuecs Ha mepudepuu, MOJIydar0T MEHbIIE MHTa-
TEJIbHBIX BEIIECTB U UM MPUXOAUTCS UCIIOJIB30BATh OTXO/IbI )KU3HE-
JESTENIbBHOCTH CEPILEBUHHBIX KIJIETOK, TIO3TOMY OHH MEHBIIE IO
pasmepam 1 00pa3yroT O0Jee TUIOTHYIO APEBECUHY.

MuHuMaNbHOE KOJWYECTBO MHUTATEIbHBIX BEIIECTB IOJY-
YaloT KJIETKH HAPY>KHOTO CJI0sl, KOHTAKTUPYIOIIHUE ¢ BO3yXoM. OHHI
COXHYT M OTMUPAIOT, 00pa3zys kopy. Kpome Toro paznuuusi B ocBe-
HICHUU TPUBOAUT K TOMY, YTO C OCBEIIEHHOW CTOPOHBI YBEJIMYHUBA-
€TCsl KOJIMUECTBO BETOK, B PE3yJIbTaTe UX 00Jee HHTEHCUBHOTO PO-
cTa.

N30bITOK MUTATEIHHBIX BEIIECTB U BJIaru B CEpLIEBUHE ITPU-
BOJUT K TOMY YTO B HE HaUMHAIOT pa3BUBAThCS pa3IMuHbIEe Mapa-
3UTHI - OAKTEPUH U TUICCHEBBIC TPUOKH, TPUBOSAIINE K THOCTH Jie-
peBa. IIpumepHo Tak e 00pa3yeTcs U Koxka y )KUBOTHBIX. DTO CIOH
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OTMEPILINX U 3aCOXIINX KIJIETOK, KOTOPBIA NMPENOXpaHsieT ITyOHH-
HblE€ KJIETKHA OT BBICBIXaHMs U rudenu. OXMBUTh TH KIIETKU Ka-
KHMHU-TO KpEMaMH MM Ma3ssMU HEBO3MOXHO. /la 3TO He HYXHO U
onacHo. KiieTku, He 3amMIEHHbBIE KOXKEH, JIETKO MOBPEKAAIOTCA U
CTAaHOBSATCSI MUILEH PA3INUHBIX, JIETKO IPOHUKAIONIUX B HUX OaKTe-
pHUH...

skkosk

Kak yxxe ObIJIO CKa3aHO BBIIIE, C TOYKU 3PEHUSI HACTOSAIICH
TEOpHUH, "JKU3HB" - 3TO YUCTO OBITOBOE WU PEIUTHO3HOE MOHITHE,
00yCJIOBJICHHOE IpEeMydYuM 3a0iyXJIEeHHEM, 4TO B MaTepHAIbHOM
TEJE€ YEJOBEKA WUJIM KMBOTHOI'O CYIIECTBYET HEUTO HEMATepHallb-
HOE, KOTOpOE U JienaeT ero ">kuBbIM". Ha camom xe nene, )KUBOU
OpPraHu3M — 3TO IPOCTO OMOJOTMYECKUI MEXAHU3M, CIOKHUBIIUICS
B pe3yJIbTaTe JUIMTENbHOM IBOIIOLMHY MaTePUH, B KOTOPOM C(HOpMHU-
POBAJINCh U JEHCTBYIOT MHOXECTBO aBTOMAaTHMYECKHX, B3aMMOCO-
[JIaCOBaHHBIX U MOAJEPKUBAIOLIUX IPYT APYyra MpoLEeccoB, MOIYH-
HSIOIIUXCSI €IUHCTBEHHOMY (H3MYECKOMY 3aKOHY — BTOPOMY
Hayajgy TepMOAMHaMUKH. W Huuero "kuBoro" B HEM HE coAep-
HKUTCSL.

Ero BmosiHe MOXHO CpaBHUTH, HANpHUMEpP, ¢ PabOTAIOUINM
JBUTATEJIEM BHYTPEHHETO CTOPaHUs, B KOTOPOM TaKK€ OCYILECTB-
JSAIOTCS TaKWE B3aMMOCBSI3aHHBIE aBTOMATUYECKUE ITPOLIECCHI, KaK
1ojila4a TOPrOYEro, CMEIIMBAHUE €r0 BO31YXOM, CXKATHE B L[WJIMH-
Jpax, NOJKUTaHNUE CMECU B HY)KHBI MOMEHT, CHHXPOHHOE OTKPBI-
BaHME U 3aKPBITHE KIIAMaHOB M Tak janee. M mostomy paboTtaromiuii
JIBUTATEIb, KaKOW-HUOYIb MEPBOOBITHBINA IUKAph ¢ OCTpoBOB Tya-
MOTY, BIIOJIHE €CTECTBEHHO MOXKET CUMTATH KUBBIM.

Tem Oonee, 4TO OOBEIUHUB €ro C HEPTIHOW BHIIIKOMH,
He(TerneperoHHbIM aNmnapaToM U aBTO3aNPaBIIMKOM, MOXKHO 3aCTa-
BUTh €ro paboTaTh aBTOMATUYECKH, 0€3 ydacTus 4yelloBeKa, 10 TeX
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Mop, MOKa OH HE U3HOCUTCS U 3arjoxHeT. To ectb ymMpéeT. To ke ca-
MO€ TIPOUCXOJHT U C JII0ObIM oprann3mMoMm. COOM OJTHOTO WU He-
CKOJIbKHMX TIPOIIECCOB, HAPYIIIAET UX COTJIACOBAHHOCTh, OTTOYCHHYIO
MUJUTHOHAMH JIET YBOJIIOIIUH U, B KOHEYHOM UTOT€ IIPUBOJIUT K OCTa-
HOBKE BCEX IMPOIIECCOB, MPOUCXOIAIINX B OpraHU3ME.

[IpaBma nBUTaTENb JIETKO OTPEMOHTHUPOBATH, IOCTATOYHO 3a-
MEHUTH KaKHE-TO AETAIN UIN MOYUCTUTHL KOHTAKTEI, YTO C OCTAHO-
BUBIIIUMCSI OPTaHU3MOM He Bcerja nmoiydaercs. [lotomy uto B 6uo-
JIOTUYECKOM OpTaHW3Me, MOYTH Cpa3y K€ HaUYWHAIOT Mpeo0saaaTh
JpyTHUE MPOIIECChI CHHTE3A, JIEar0Ie PpEaHUMAIIUIO HEBO3MOKHOM.

Teno yenoBeka, Tak e Kak ¥ JOOOTO JIPyroro >XKUBOTHOTO,
M0 CYTH, MIPEACTABISIET CO00I COOOIIECTBO, HAXOMSIIMXCS B CUM-
Ou03e MHOXXECTBA MHOTOKJIETOUHBIX OPTaHU3MOB (OpPraHoB), KOTO-
pbie OOBEIMHUBIIKCH B TMPOIECCE BOJIOLNU, PA3BHBAINCH COB-
MECTHO M HaBCET/[a MOTEPSIIN CAMOCTOSTENILHOCTB. [1o cyTH, 3TO pe-
anu3aIys TOro e CaMoro MPUHIUIA CUHMe3d, TOIbKO Ha Oolee
BBICOKOM yPOBHE OpraHU3ally MaTePHUU.

Cam MexaHU3M JeHCTBUSI CHMONO03a JIOCTaTOYHO TPOCT ISt
noHUMaHusA. J[Ba MM HECKOJbKO MHOTOKJIETOYHBIX OpPTaHWU3MOB,
CBSI3aHHBIX CHMMOWO030M, HCTOJB3YIOT OOJIBIIYIO YacTh MPOJYKTOB
KU3ZHEACITEIIBHOCTH APYT Apyra (OTXO/IbI WU MPOCTO AEPHMO), KaK
CTPOUTEINBHBIN MaTepua Juist ceOsi, YTO B UTOTE MPUBOJUT K YMEHbB-
HICHUIO TIOTPEOICHUS TN U YHEPTUH U3 OKPYKAIOIIEH CPeIbl.

W 410, COOTBETCTBEHHO, NAET ropasio OONBIIYIO HE3aBUCH-
MOCTbH OT BHEITHHUX MPUPOTHBIX YCIOBUH U MO3ITOMY MBI MOKEM JI0-
BOJIBHO JITUTEIHHOE BpeMsi 00X0oIuTcs BooOmie 6e3 mumu. B mpo-
TUBHOM cJTydae MpH OTCYTCTBUM CUMOMO3a, HaM MPUXOIUIOCH ObI
MOCTOSTHHO YTO-TO JK€BaTh. A Tak, KJIETKH OPTaHOB BO BpEeMsl Tiepe-
PBIBOB B TUTAHUN OOXOMISTCS OTXOJAMH >KU3HEACITEIPHOCTH JPY-
TUX KJIETOK OpraHu3Ma, IOCTYIMAIIUMU B KpOBb. B mipupoe, mpak-
TUYECKH UCTOIB3YETCs BCE U HUYETO HE POMaaaeT MPOCTO TakK.
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XKenunas >kenesa, HampuMmep, HCIONb3YeT Ul ACIICHUS
CBOMX KJIETOK, a 3TO €€ OCHOBHAs 3a/1a44a, IIPOAYKTHI )KU3HEACATEIIb-
HOCTH >KEITyJIKa, IIOCTaBIIsIEMBIEC IOTOKOM KPOBHU U B KAYECTBE OTXO-
JIOB BBIJEIISAET XKEIIYb, KOTOPYIO XKEIYAOK B CBOIO 04€PENb, UCIOJIb-
3yeT JUIsl mepepaboTKU HEKOTOPBIX MPOAYKTOB nuTanus. Eciu yna-
JIUTh U3 OPTaHNU3Ma J)KEITYHBIH ITy3bIPb, XKEITYA0K HE CMOKET UCIIOJIb-
30BaTh HEKOTOPBIE BEILIECTBA, B PE3YJIbTATE UErO YEJIOBEK, XOTA U
OyzeT )XuTh, HO OyIIeT BBIHYKJICH OTpaHUYMBATh ce0s1 B yroTpediie-
HUU HEKOTOPBIX BUJIOB MHILH.

IToBpexxaeHue cepaa HEMEUIEHHO IPUBOIUT K CMEPTH, TaK
KaK cepJle BBINOJHACT OYEHb BAXHYIO (YHKIHIO IO MEepeKayke
KkpoBU. W X0T4 3Ta QyHKIMSA OUYEHb BaXKHA, OHA TEM HE MEHee, J10-
CTaTOYHO IIPOCTA U IIO3TOMY CEPJLE JETKO MOKHO 3aMEHUTh MeXa-
HUYECKUM IPOTE30M — MPOCTHIM HACOCOM. YTO, COOCTBEHHO, YyXKe
JIOBOJIBHO YCIIEIIHO HAYMHAIOT J€JaTh MEIUKH.

[ToBpekaeHue ne4eHH, Tak ke CMEPTEIbHO OMACHO, TaK Kak
HPOAYKTHI (OTXO/bI) €€ HKUIHEACATEIEHOCTH — 3TO OOJIBIIOE KOJIH-
YEeCTBO Pa3HOOOPA3HBIX BEIIECTB, KOTOPBIE UCIIOJIB3YOTCS APYTUMHU
OpraHaMH.

be3 medyeHu, oueHb MHOTHME OPraHbI NIEPECTAHYT IOJIy4aTh
HEOOXOAUMBIE UM OTXOHAbl €€ >KU3HEACATEIbHOCTH, YTO OYEHb
OBICTPO MPUBEAET K COOI0 U OCTAHOBKE OPYTUX CBS3aHHBIX C HUM
IIPOLIECCOB B OPraHU3ME U €ro "cmepTu'.

[TosTOMy 3aMeHUTH NeYeHb KAKUM-JINOO YCTPOHCTBOM, CKO-
pee Bcero He Moy4yuTcs HUKoraa. To ecTh JIioOble OpraHbl Hallero
Tena "03a004YeHbl" JUIIL TeM, YTOOBI JETWINCh U PA3MHOXKAIHNCH
TOJIbKO MX KJIETKH U UM INIyOOKO Oe3pa3inyHa )KU3HEACSITEIbHOCTD
Ipyrux opraHoB. OgHAaKo B pe3ysbTaTe JUIMTEIBHOM HBOJIIOLNH,
c(OPMHUPOBATIMCH HACTOJIBKO IMPOYHBIE B3aUMOCBSI3U MEX1Yy HUMH,
41O JII000H cOOil B OTHOM Oprase, cpa3y *e OKa3bIBaeT BIMSIHHUE Ha

JIpyTue.
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Korga yaénbple cMoryt getanbHO pa3oOparbes B paboTe op-
TaHOB HAIIIETO TEJIa, BOT TOTIa 0€30 BCAKHUX JIMTMOBBIX PacIMGPOBOK
HECYIIECTBYIOIIETO TEHETHYECKOTO KOJa, ICUCTBUTENHHO, IIO-
SIBUTCSI BO3MOXKHOCTh CO3/1aBaTh 0YCHB 3(PPEKTHUBHBIC JIEKAPCTBA OT
pa3nuyHbIX Oose3Hel. XOTs MOJHOCTHIO N30aBUTHCS OT HUX YeJIo-
BG‘IGCTBy HC y,[[aCTCH HHUKOTI' 1a. OCTaHOBI/ITB 9BOJIFOIIUIO MaTepI/II/I
HEBO3MOXKHO, & BO3HUKHOBEHHUE OOJIE3HEW — ATO MPUHIIUITHATBHO
3aKOHOMEPHOE €€ CIIe/ICTBHE.

Jlornueckoe pa3BUTHE HACTOSIIECH TEOPUU HEU3OEKHO TIPH-
BOJHUT K COBEPIIECHHO OIICIOMIISIFOIIIEMY BBIBOIY, YTO TO, YTO MBI
Ha3bIBa€M 'JKU3HBIO", )KU3HBIO U HE SIBJISIETCS, a ABJISETCA MPOCTHIM
¥ 3aKOHOMEPHBIM CIICJICTBUEM IPOIECCa IBOIIOIUA 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, ITO 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 NU3MBITIUICHHS O
KOHIIE CBETa SIBIISIOTCS OpeoM cuBOM KoObUTBI. bonee Toro, mpo-
IIECC IBOJIIOIIMU HE OCTABJISIET HUKAKOU, JaK€ MUKPOCKOITHYECKOM
BO3MO>KHOCTH CYILIECTBOBaHMUSI HEKOETO BbIciiero TBopua. [Ipocto
IIOTOMY, YTO IIPUPOJE OH HE HYKEH.

W ToNbKO HEBEXKECTBO U JETCKAsI OIPAHMUYEHHOCTDH YeJIOBE-
YECKOIo pa3yMa anBeﬂa K BOBHHUKHOBCHHUIO HANWBHBIX 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 YIYECHUN CTAHOBUTCS OYCBUIHOM, €CITH
3a41aThb aBTOpaM 1 UX IIOoCJICA0BaTCIIAM napy HpOCTBIX BOHpOCOB.
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Bonpoc nepewrit: A st 4yero, cOOCTBEHHO, BCEMOTYIIEMY
CaMOJIOCTaTOYHOMY CYLIECTBY, KOTOPO€ HU B 4YeM HE HYKJaeTcs,
3TOT reMOPPOH € YEIOBEYECTBOM, KOTOPOE TOJIBKO U JAENAeT, UTO MO-
CTOSTHHO BOIOET, TpaOUT 1 yOUBaeT Apyr npyra?

U eonpoc emopoii: A 4TO, y 3TOTO BCEMOTYIIETO CYIIECTBa
HE XBaTUJIO yMa PEIIUTh 3TH MPOOIEMBI elIé Ha CTaIuH IPOSKTUPO-
BaHMs? OTCYTCTBUE OTBETOB HA 3TH BOIMPOCHI IOKA3bIBAET, YTO 3TO
BCEMOTYIIIEe CYIIECTBO He Oojiee ueM o yooroil (hanTaszuu jro-
JieH, CO3aBIINX €T0 MO CBOEMY 00pa3y  MoI00HIo.

Beputs B T0, 4TO 3TO BCceMOryIiee CBepXpa3yMHOE CYIIECTBO
MOJKET OBbITh MPUMHUTUBHBIM U YKECTOKUM, KaK MEPBOOBITHBIA M-
Kapb, B BBICIIICH CTETICHH HEJIETO B OeccMbICiieHHO. bonee Toro, He-
CMOTpS Ha TO, YTO ITO CYIIECTBO OOEMIAET JOIM BEeUHOE OJaKeH-
CTBO B 3arpOOHOM MHpE, YTO-TO HUKTO OCOOEHHO HE CIELIUT BOC-
MOJIb30BAThCS ATUM OOCTOSATENHCTBOM, @ COBCEM Jaxe HaoOopoT
OYCHb MHOTHE yu€HBbIE ObIOTCA HaJ pa3pabOTKON METOAOB MPOAJIe-
HUS CBOET0 OPEHHOTO CYIIIECTBOBaHMS HA 3TOM CBETE.

[IpITasgich MOYEMy-TO Kak MOKHO JOJbIIE OTTSIHYTh MOMEHT
MOJIy4YeHHUs BEUHOro OsaxkeHcTBa. i 3TOro Jaxke MNpUIyMaiu
KPUOTEHHBIE KaMEpBl, I/I€ 3aMOPOKEHHBIE TPYIBI BAXKHBIX (C TOUKH
3pEeHUs STUX MOKOWHUKOB) 0C00, OYIyT XpaHUTHCS A0 TEX MOP, IMOKa
YeJI0BEYECTBO HE HaMIET croco0a BBUICUUTH UX U OKUBUTH. A BCe
MOTOMY, YTO JJaK€ camMble TTyOOKO BEPYIOLIME PeIMIo3HbIe (haHa-
TUKH, B TTyOMHE AYIIA COMHEBAIOTCS U My4alOTCsl TOM HEU3BECTHO-
CTBI0, KOTOpast 0KUAET MX TOCIIEe CMEPTH.

Benp genosek co3man cebe 60ra UMEHHO M3 CTpaxa CMEpTH,
U JlaXke MOJHUMASACH IO JIECTHUIIE MO3HAHHUSA, OH BCE MBITAETCS CO-
BEPILIEHCTBOBATh CBOIO MPUIYMKY.

Bmecto BeTx03aBeTHOr0 W MPUMUTUBHOIO O0XKeCTBa, Te-
neph B MO3rax MHOTHX IICEBIAOIPAMOTHBIX BEPYIOIIUX (QUTYpUPYET
y)K€ HEKHMH, KaK UM Ka)XEeTCsl, BIIOJIHE "Hay4yHBIM" BBICIIUHN pa3yM,
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obuTaronuii MO0 B rITyOMHAX BCEJIEHHOH, THOO B KAKOM-TO APYTOM
W3MEPEHHH, KOTOPBIH, MO-BUIUMOMY, OT CKYKH CO3/aJT YEeJIOBEKa B
KaKUX-TO CBOMX HEMOHATHBIX MeNisax. Ho TyT BO3HUKAET JTOTHYHBINA
BOIIPOC, a KTO K€ CO3/1aJl camoro oora..?

"XXu3Hp", KaKk yxe ObUIO CKa3aHO, 3TO CIEACTBHE TpoIecca
HBOJIOIIMH MATEPUU U MPOIIECC ITOT OECKOHEUEH. A KellaHue MPo-
JUTTH TO, YTO YK€ caMO MO cebe O0eCKOHEYHO, TIyMo M 0ecCMBbIC-
aeHHo. KaIplii uyenoBeK MM KHUBOTHOE, KaK MaTepHalbHBINA OHO-
JIOTUYECKHM MEXaHW3M, IMOCTOSITHHO BOCIIPOU3BOIUTCS TMPUPOIOH
3aHOBO U JIayK€ HE 0CO3HAaBasi TOTO, MO CYTH, MPOKUBAET OCCKOHEY-
HO€ KOJIMYECTBO ">KM3HEH" Ha 0ECKOHEYHOM MHOKECTBE OOMTAaeMBbIX
IUTAHET BO BCEIICHHOM.

W HaumHas KaXIyl0 HOBYIO "KH3HB" C HYJS, OH (PU3NYECKH
HE MOKET MOMHUTb, HU MPEIbIAYIINE )KU3HU, HU MECTO, TJI€ OH YKe
KOT'JIa-TO KWJI. DTOT HEOOBIYHBIN BBIBOJ, MO CYTH, 0OOCHOBHIBAET
OyIniu3M, KaKk MHTYUTHUBHOE W TIOYTH HAYYHOE MHPOBO33PEHHUE C
"perHKapHanuen" MaTepualbHOIO TENa.

A TO, YTO JIFOJIA, CAMH TOTO HE MOHUMAs1, Ha3bIBAIOT AYILIOM,
TaK 3TO MPOCTO HAIlle CO3HAHHME, SBIIAIOIICECS] CBOMCTBOM BBICOKO-
OpraHW30BaHHOM MaTepuu, (GOPMUPYIOIUMCS B PE3YJIHTATE BOCIIH-
TaHUsI ¥ OOYYEeHHS U OECCIIeTHO MCUYE3aI0IIero MOCie CMEPTH opra-
HH3Ma.

U xot14 co3Hanue uiam "myma" co cMepThio OECClIeIHO Hcye-
3aeT, 3TO HE MMeeT a0COIFOTHO HUKAKOTO 3HAUYEHUS, MOTOMY YTO
OHO TaK ke chOpMHUPYETCS 3aHOBO B HOBOM Tene. M s 3Toro He
noTpeOyeTcst Hu Oora, HU IbsIBOJIAa, HU BBICIIETO pa3dyma. [[is aToro
BITOJTHE JIOCTATOYHO POJUTENICH U Ie1aroros.

CMepTh Belb TOJBKO C TOYKHM 3PEHHS TOKa eIle HEBEkKe-
CTBEHHOT'O YEJIOBEKA, SIBJISIETCS TpareaueH, s MPUPOIBI KE - ITO
3aKOHOMEPHOE SIBJICHUE, MPOUCXOASAIIEe MOBCEMECTHO U TOCTO-
SIHHO, TaK K€, KaK U pOXKJeHHEe. DTO HEOTheMIIeMasi COCTaBIIAIOIIas
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mpolecca ABOJIONMK Marepuu. 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 SBOTIOIUH, TPUBEIET K TOMY, YTO
OHa npecmanem cCMPAWIUMb J1100€il C80ell HEeU38eCMHOCMbIO U
0e3b1cX00HOCMbIO, A CHAHEem 80CHPUHUMAMbCA NPOCHO KAK 00-
CAOHAA Heu30eNHcHOCmb.

JlocagHas, HE CTOJIBKO MOTOMY 4YTO B HOBOW >KM3HH, HE
TOJIBKO BCE HY)KHO OYJIET /IeJIaTh 3aHOBO - CHOBA YYUTHCS TOBOPHTH,
XOOUTh, YNTATh, 3aBOJUTH JIPY3€H, a CKOJILKO ITOTOMY, UYTO B CIIEy-
IOIIEH KU3HHU BEPOSITHOCTh HAIIIETO MOSBICHUS B OECKOHEYHOU BCe-
JIEHHOU Ha TU1aHeTe 3eMisl, HACTOJIbKO HUYTOKHA, YTO MPAKTUUECKHU
HeBO3MOkHa. Korja yesioBek, HaKOHEI-TO, TOMMET U OCO3HAET 3TO,
OH COBEPILEHHO IMO-APYyroMy OYJeT OTHOCUTHCSA, KaK K KH3HHU BO-
00111e, TaK U K KKI0H 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 WU MOTHOIINE B BOMWHAX, B KATaCTPO-
¢dax, B KOHIJIarepsx M ryjarax, B CHJIy TOTO YTO MaTepusi BEYHA U
HEYHUYTOXXMUMA, CHOBA M CHOBA >KMBYT U €CIIM HE CPE/IU HAC, TaK HA
Jpyrux oOMTaeMbIX TUIaHETaxX OECKOHEYHON BCEICHHOM.

JKuByT naxke 1 He 0OCO3HABAsl TOTO, YTO KOT/IA-TO YK€ KU
U OyayT *®uTh eulé He oauH pa3. Jlroau, ObIBIIME paHbIe APHUCTO-
tensimu, Hetoronamu, ['urnepamu CtanuHbIME, pabaMu U TATPHUITH-
SIMHU, BO3MOKHO, CETOJTHS SIBJISIFOTCS] HAIIMMU J€TbMH, BHYKaMH HIJIH
MpaBHYKaMH, @ MOXET JIayke COOaKaMH MM KOIIKaMH, XOTSI HUKTO U
HUKOT/Ia 3TOr0 HE y3HAET.

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

M Torma oTHoIIEHHE K MaMSATH TaKWX TCHUAIbHBIX JIIOICH
Kak Xpucroc uinu JIeHnH, KOTopsIe B yCIOBUSIX CJIETKA IOYMHEBILIEH
00e3bsIHBEH CTau YTO-TO MOHSIIN U O€3yCIEUTHO MBITAINCH U KHYTOM
Y TPSHUKOM BBIBECTH YEJIOBEYECTBO HA HOPMAIbHBIN MYyTh pa3BH-
THs, UI3MEHUTCA. [Ipon30UIET 3TO OCO3HAHWE, K COXKAICHUIO €IIIE
OYEHb HECKOPO, HO HEM30EKHO TTPOU30UIET.

IIpumeuanue. 1 nacmosawyro meoputro, Ha0o nojiazams, jiem
uepe3 500-1000, xomsa xomenocv 0bl HadeAmMbCA, YMO paHbvlie, OyOym
usyuams 6 HauaavHou wKoe. Ona OKOHYamenbHo u Haecez0a yruimo-
JHCUM 6ce peélucuo3nble U mucmuiecKue y4enu.

H nexomopvle npusnaku ciabozo 06UMNCEHUA K IMOMY, YHce
MOIHCHO 3AMEMUMDb YIice Celiuac no HedbleanIoMy, 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 MOTPS3JIa B 3TOM HEBEKECTBE U MPAaKOOECHH.

Bb1600 u3 6cezo ckazannozo oueHv ONMUMUCIUYEH: Yel0-
6€K, KAK C/OMCHeNWUIl aemomMamuyecKuil MamepuaibHslil 00b-
eKm, chopmuposasuiuiica MUIIUOHAMU JIem IEOIIOUUU U 00.1a-
0arouwuil C6OUCMEOM CO3HAHUSA, HCUGEM 8€UHO, NOCHOAHHO 00-
HO61AACb 6 ude mamepuanvhozo mena. H noamomy on Huxkozoa
He cMolicem OKOHYAmeslbHo nodedums Hu OOne3HU, HU CMEPHb,
MAaK KaK OHU AGAAIOMCA 3AKOHOMEPHBIMU COCMABNAIOUWUMU RPO-
uecca 360110UUU Mamepuu.

KcraTtn, uMeHHO yirydmiaromniiecs, mpuoIMKaroImecs K mo-
YTH CTEPUJIbHBIM, YCJIOBHUS KU3HHU, & BOBCE HE IUIOXas SKOJIOTHYe-
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cKasi 00CTaHOBKa, YK€ IPUBEIIH K OCJIa0JICHUIO 3aIlUTHBIX MEXaHU3-
MOB U IIMPOKOMY PaCIpOCTPAHEHUIO CPEAN YEI0BEUECTBA AlICPIH-
YECKHMX M PaKOBBIX 3a00JI€BaHUH.

IIerTasgce M30aBUTHCA OT OOHUX OOJIE3HEH, YEIOBEUYECTBO
HEen30eX)HO OyJIeT moyyyaTh Apyrue U HaBepHsKa 0oJiee CTpallHbIe.

IToaToMy IpOAUTE OTAENBHYIO "JKU3HB'" pa3a B OJITOpA Ye-
JIOBEK BO3MOXKHO M CyMEET, HO CTaTh OECCMEPTHBIM OH HE CMOXET
HuKoraa. [IoToMy 4TO OCTaHOBHUTH HBOJIOIMIO MAaTEPUU NPHHLIAITH-
QJIbHO HEBO3MOJKHO.

18. UTo TaKoe co3HAHME U IAMATHL

Hepenxo npuxoauTcs 4uuTaTh COYMHEHHS (QHIOCO(POB, U
OUYEHb PEBHUX, U HE OYEHb, O COBHAHWUHU, 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 yenoeeuecKkoe CoO3Hanue Kak 0006y10 uoeasw-
HYI0 (HeMamepuanbHyro) cyocmanyuio, RPUHYURUATIEHO OMIAUYHYIO OM
cyocmanuuu MamepuanbHoll, eCms 0aHb PEUZUOZHOMY MPAKodecuio u
uoeanucmuyecKkou d)llJIOCOd)llu, Komopbsle A6IAI0MCA KOMNOHEHMOM
U0e0102UHeCKoll peaKyuu, Havasuwiencs 6 KOHye 08aduamoz0 éeKa ¢
Kpaxom Co6emcCK0O20 KOMMYHU3Ma u nopoafcoalomeﬁ momaJibHoOé no-
mymuenue ymos (A.3unoeves).

Co3nanue — 3TO CBOWCTBO BBICOKOOPTAaHM30BAaHHOW Mare-
pHH, a MIMEHHO KOPBI YEJIOBEUECKOT0 TOJIOBHOTO Mo3ra. M ero GpyHk-
IUsl TOCTaTOYHO MPOCTa, OHO 3aHUMaeTcsi 00paboOTKOM U AIeMeH-
TapHBIM CPAaBHEHHEM CHUTHAJIOB C OPTaHOB UYBCTB, OPTaHU3Ys UX B
BUIe 00pa30B HEUPOHHBIMH CTPYKTYpaMHU. A Tak *e KOMOUHUPOBa-
HUEM, TpeoOpa30BaHUEM M COXPAHEHUEM ITHX 00pa30B B MaMSTH.
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[Tpouecchl MBIIIIEHUS — 3TO U €CTh MPOLIECCHl U3MEHEHUSI U
npeoOpa3zoBaHms 3TUX 00pa3oB. Cama MaMsTh HUTJE HE JOKATU30-
BaHa, I0ATOMY UYTE€HUE MBICIEH HEBO3ZMOXKHO.

A celiyac Mbl TOKaKEM, KaK MMPOMCXOJAUT BOSHUKHOBEHHUE U
3aroMHHaHue 00pa30B B MO3Te ¢ TOUYKH 3peHus puznku. GOTOHBI, a
MOMPOCTY OBICTPBIC AJIEKTPOHBI, UcTyleHHbIe CONHIIEM, OTpaXka-
I0TCS, HAIPUMED OT SI0JI0KA U C TTOMOIIBIO0 XPYCTAIHKA PUCYIOT Ha
ceTyaTKe U300pakeHue 3Toro s0JI0Ka.

D10 M300pakeHUE MPEICTABIISIET COOOM KapTy rpaJueHTOB
JNEKTPUYECKUX MOTEHLMAJIOB Ha ceTdyarke. B mamouke (Mim Koi-
00uKe) ceTyaTKu MPOUCXOAUT HAKOTUIEHUE SJIEKTPOHOB B MOJIEKYJIE
POJIONMHA, CO3/A0IIEe Pa3HOCTh AJIEKTPUUECKUX MOTEHLIUAIOB, KO-
TOpasi HAYMHACT BBIPABHUBATHCS MOPOXKAAs IBIDKEHUE ITHX 3aps-
JIOB TI0O HEPBHOMY BOJIOKHY B HEHPOH M03ra. DTH 3apsi/ibl HAKATUIH-
BasiCh B HEMPOHE CO3AIOT Pa3HOCTh MOTEHIIMATIOB MEXIY HUM U
JIPYTUMH HEHPOHAMU COCTUHEHHBIMU C IPYTUMHU IMaIOUKAMH.

CunamMu OTTAJIKMBAHHS DJIEKTPOHBI HAYMHAIOT BBITATHBATH
JEHAPUTHI HAIETo HelpoHa MO HAINPaBJICHUIO K JPYTUM, MEHEe 3a-
PSKEHHBIM HEHpOHaM U ACHIIPUTHI COEAUHSISCH C HUMU 00pa3yloT B
MO3r€ CTPYKTYpY, MOAOOHYIO KapTe 3JIEKTPUUYECKUX MOTEHINAIOB
Ha ceTyaTKe.

(/IBmkeHne Bcerga MOpOKAACTCS CHJIAMH, a CHJIBI BCETIa
OOYCITOBJICHBI Pa3HOCTHIO AJIEKTPUUYECKUX WM TPABHTALMOHHBIX
IMOTEHIINAJIOB. )

DTa CTPYKTYypa, MPUTATUBAS MOJEKYIBI TIIOKO3bI U3 MEX-
KJIETOYHOM JKHUJIKOCTH, Uepe3 HEKOTOPOE BpeMs B pe3yJIbTaTe OBTO-
peHus, IOCTENEHHO MPOpacTaeT, 00pa3yst MOCTOSHHbIE CBA3H, KOTO-
phI€ B MPEJICTABISIOT CO00M 00pa3 s010Ka.

K 3Toil cTpykType BHOCIEACTBHM MPUCOCTUHSIOTCS KOH-
CTPYKIIMHU, OOpa30BaHHEIC €€ U CUTHAJIAMU C OPTraHOB OOOHSHUS U
BKyca. ECTeCTBEHHO, YTO 3TH MPOPOCIIHE CTPYKTYPBI PA3IAIHBIX
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00pa30B AEMCTBUTEIBLHOCTH OYE€Hb YCTOWYUBBHI K Pa3IM4HbIM BO3-
JIEHCTBUSIM, HAIlpUMEp K noTepe co3HaHusA. Korna yenoBek npuxo-
JUT B ce0s1, OHU TYT K€ BOCCTAaHABIUBAIOTCSI.

Ipumeuanue! Ceoiicmey mo3za K npeoopaszosanuio u co30anHu0
HO6bIX 06pa306 Ha OCHoee 06pa3os, coxpaué’rmbtx 6 namamu, mbl 00s-
3aHbl C80€Il CROCOOHOCMbIO K meopyuecmey u panmazuu. Teopuecmeo u
danmazua — amo nexas popma maxoii 6ezoouonou axcu. Ho nwooasn
J102Cb, 6 OMIIUYUYU OM NPABObL, 0ZPAHUYEHHOU KAKUMU-INO PAMKAMU U
daxkmamu, ecezoa oezepanuuna. U umenno 3moi 6e32panuyHoll 1xicu
Mbl 00A3aAHbL MAKUMU OPE00BbIMU COUUHEHUAMU, KAK KGAHMOBA Me-
XAHUKA, Meopus OMHOCUMENbHOCIU U KOCMOJI02UsA, Npomusopeya-
wWuMU eOUHCMBEHHOMY 3AKOHY RPUPOObL — 6MOPOMY HAYATY MEPMOOU-
HAMUKU.

Mo3r cOCTOMT M3 OrPOMHOIO YHCJIA HEPBHBIX KIETOK —
HEHPOHOB, 00bETUHEHHBIX B MPOIIECCE HAKOTUICHUSI HHPOPMAIIUU B
CIIOKHEHIITYI0 HEUPOHHYIO CETh M CITIOCOOHBIX MCIOJIb30BATh JJIEK-
Tpuueckue curHaibl. Kaxaplii HEMpoH UMEET MHOXKECTBO OTPOCT-
KOB — JICHAPUTOB, KOTOPBIMH OH COEAUHSETCA C APYTMMHU HEUpO-
HaMU. OT CII0)KHOCTH ¥ KOJMYECTBA ITUX COETMHEHUH 3aBUCHUT pa-
3YMHOCTb WJIM UHTEIJIEKT WHINBU/IA.

Camu 00pa3sl peaqbHOCTH (DOPMUPYIOTCS MPOPACTAHHEM
JEHJPUTOB U COXPAHSIIOTCSA B MO3T€, B OTJIMYUU OT KOMIIBIOTEPHOMN
aMATH, JO CaMOM CMEPTHU OpraHusMa. X HEBO3MOKHO YHUYTO-
J)KATh U TP BPEMEHHOM MOTEPE CO3HAHMS, OHU HE UCUYE3AIOT.

[loaToMy mnepeyunTh YenoBeKa IMOYTH HEBO3MOXKHO, YEM
COOCTBEHHO M OOBSICHSICTCS )KUBYUECTh CTapbiX ujeil. HoBeie nnen
no0eX/Ial0T TOJBKO KOTJa BHIMUPAIOT HOCUTENHU CcTapbiX. S He na-
pom 1utaty Makca Ilnanka o uiestx BIHEC B Hayauo paboThI.

O6pa3Ho, MaMATh MOXHO CPaBHHUTH C OONBIION 00BEMHOM
MO3au4yHON KapTUHOW Mupa. 1 yeM MeHbIIe 3J1€MEHTBI 3TON MO3a-
WKH, TEM BBIIIE JeTanu3aius kaptuubl. [Ipouecc odyuenus — 31o
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MPOLECC CO3JJaHUSI HOBBIX CBS3EH MEXIY HEUpPOHAMH, MPOLECC MO-
BBIILICHUS I€TAIN3aUU 3TOW KapTUHBI MUpa. [ ubens wiu paspyiie-
HUE, OJTHOTO WUJIH JIaXKe JIECATKOB U COTEH 3JIEMEHTOB, 00Pa3yIOIIUX
KapTUHY, HE MPUBOJAUT K (aTaIbHBIM MOCIEICTBUSAM, TaK KaK CBI3H
9TH MHOTOKPATHO IyOJHMPOBAHBI U TOYTH JIFOOOM AIEMEHT JIETKO
BOCCTaHABJIMBAETCS 110 COCEHUM.

UYenoBek poxaaeTcsi C MO3roM, B KOTOPOM MUJIJTHOHAMM JIET
IBOJIIOIUH yXe CHOPMHPOBAHBI HEKOTOpPbIE 0a30BbIE CTPYKTYPHI
CBSI3€M HEMPOHOB, OMPEACIISIONINE MOJICIIM CTAaHAAPTHOTO MOBEJIE-
HUS UM CTAPTOBBIE MHCTUHKTBI, HEOOXOJUMbIE JIJIsl BEDKUBAHUSI TIO-
cJie pOXKIeHUs. A ero Kopa MpeAcCTaBisieT COO0H CTPYKTYPY, CXOI-
HYIO C KPOHOH J€pEBa, JIUCThSI KOTOPOH ABJISIOTCS SYECUKaAMHU, IJ€ U
3aIMIOMUHAIOTCSL 00pa3bl PEallbHOCTH, B Pe3yabTaTe IMpoliecca 0oy-
YeHUA U 60CHUMAHUA.

U npouecc 3TOT 04eHb MEJIEHHBIA U DHEPro3aTpaTHbIM, 1O-
TOMY YTO 3HaHWUS JOJKHBI, B OYKBAJIbHOM CMBICTIE CIIOBA, RPOpACHLU
6 euode 0enopumoe. [103ToMy cuUuTaTh COJEP>KUMOE TAaMSTH WIIH Tie-
pe3amnucath e€, Kak 3TO JIeJaeTcs B KOMIIBIOTEPE HE MOIYUUTCS.

3anoMuHaTh M0 APYroMy, IpUPO/a, K COXKAJICHUIO, HE YMEET
1 o0elIaHus 3aMEHUTh MO3T 3JIEKTPOHHBIM YHMIIOM, KaK IIPe/1araior,
Hanpumep, opranusaropsl npoekrta "Poccus-2045", aBnstoTcs, mo
CyTH, OOBIKHOBEHHBIM IICEBIOHAYYHBIM IIapiaTaHCTBOM. Teopuu
NaMATH, OCHOBaHHbIE HA MPEAINOJIOKEHUH, YTO MO3T 3allOMHHAET
0o0pa3bl KaKUMU-TO XUMHUYECKHUMH BEIIECTBAMHU, HECOCTOSTEIBHBI
10 TOM MPOCTOU MPUUKHE, UTO BBIIIUB PIOMKY BOJKHU, YETTOBEK HAUH-
cTO 3a0bIBaJl ObI Bce YTO 3anmoMHII. OIHAKO COAEPKUMOE aMsITH
HE MCUE3aET, 1aXKe €CIIM YEJIOBEK TepseT CO3HAHUE.

Mo3r — 3TO He MPOCTO KYCOK CEPOro BEIIECTBA B YEPEIHOU
KOpOOKe, MO3T' — 3TO €[uHasl CUCTeMa, B KOTOPYIO BXOJAHUT el u
OTPOMHOE KOJMYECTBO JATUYMKOB, CBSA3BIBAIOLIUX €r0 C OKPYXKalo-
IIMM MHPOM M HUCIOJIB3YIOIIMX B MPOLECCE JKU3HEACATEIHbHOCTH
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JNEKTPUYECKUE CUTHAIBI DTO M OpraHbl 3pEHHUs, OpraHbl ClIyXa,
0OOHSIHHUSA, OCI3aHUS.

DNEeKTpUYECKUe CUTHAJBI C JATYUKOB (OPMUPYIOT BpEMEH-
HBIE CBSA3H, B BHUJIE Pa3HOCTU MOTEHIMAIOB, OOpPa30BaHHON HAKOII-
JICHHBIMU B HEHpPOHE 3apsIaMu, KOTOpas COXPaHSETCS B TECUYCHUU
KOPOTKOTO BPEMEHH U BO BpEeMs CHa IIPOPACTAET B BUJE ICHIPUTOB
MEXIy HelpoHaMu, 00pa3ysl IOCTOSHHBIC CBS3H, COXPAHSIONIUECS
BCIO XHM3Hb. be3 3TUX CUTHAJIOB C JaTYUKOB HE MOXKET OBITh HUKA-
KOT'O CO3HaHMS M HUKAKOW MaMATH, TOTOMY YTO HU 3allOMHHATh, HE
00pabaThIBaTh HUYETO KPOME HUX, MO3TY OOJIBIIIE HEUETO.

U Tak Kak BpeMEHHBIE CBSI3H, B BUJIE PA3HOCTHU JIEKTPUUECKUX
MOTEHITUAJIOB, JIOBOJILHO OBICTPO MCYE3AI0T, "TIEpUO/T IoTypacnaa’
NaMsITH IPUMEPHO OJHH CYTKHU, MO3TY HYXXEH TIepepbhIB ISl CHA, BO
BpEeMs KOTOPOT'O JCHIPUTHI MHTCHCUBHO PACTYT.

OTHU CBSI3U MEXKIY HEMPOHAMHM MHOTOKPATHO TyOJIUPYIOTCS B
MPOIECCe HEOTHOKPATHOTO MOBTOPEHUS U TIOITOMY THOEIh HEeHpo-
HOB OT CTapOCTH WJIM HEXBATKU KUCIOPOJIa HE PUBOANT K (haTallb-
HBIM TOCJEICTBUSAM JUIs maMsATH. Pa3pylieHHbIe CBSI3U MOTUOIINX
HEHpPOHOB OepyT Ha cedst COCeTHHUE.

N 5Tu cBsI31 MeX Iy HEHPOHAMH Y Pa3HbIX JIFOIEH COBEPIIEHHO
pa3IUYHbIE, TO3TOMY K OJJUHAKOBBIM BBIBOJAM pa3HbIE JIOAH MPH-
XOJIST B PE3YJIbTaTe COBEPIICHHO PA3IMYHBIX IOTHIECKUX MTOCTPOE-
Hull. B mpupose HeT 1 He MOXKeT OBITh IBYX MO3TOB C OJIMHAKOBBIMU
CBSI3SIMH MEX]y HEHpOHAMHU, KaK HE MOXET OBITh ABYX JIECOB C Jie-
PEBBSAMHU, MMEIOIIMMH a0CONIOTHO OJMHAKOBYIO KOH(HUTYpaIUio
BETBEH, a M03TOMY 3alucaTh BCE 3TU CBA3H Ha JPYTroil HOCUTEINb WU
MEPEHECTH UX HA KAKOH-TO APYroi MO3T, HEBO3MOKHO.

[ToromMy 4TO 117151 3TOTO B APYrOM MO3re HYKHO OyJeT COTHHU
MUJUIMAP/IOB JCHAPUTOB Iepepe3aTb U MPOpPAcTUTh 3aHOBO, CO-
TJIACHO ATOM 3amucH. MO3T — 3TO HE KOMIBIOTEP, B KOTOPOM JIOKA-
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JIM30BAHO BCE — OINEpaTUBHAS U JOJTOBPEMEHHAs MaMsTh, POLEC-
COp, 9TO opraH, paboTaIINA Ha COBEPIICHHO MHOM (PU3MYECKOM
MIPUHLUIIE.

Tonpko moau, cuuTaromue ceds y4EHbIMHU, MOYEMY-TO HE
MMOHUMAIOT 3TOTO U MO-BUAMMOMY €1I€ T0JTr0 HE MOoMMyT. IMEeHHO
II03TOMY BCSl COBpEMEHHAsI HayKa HAXOAUTCS B IJIAYEBHOM COCTOS-
HUU, TaK KaK Y4EHbIC MPAKTUYECKU YKE PA3yUMINCh MOJIb30BATHCS
pazymMoM, a TPEaIoYUTaIOT OoJyiee NETKUI MyTh — HCIOIh30BAHHE
MHCTHUHKTOB, KOTOPBII He TpeOyeT OOJIBIINX 3aTpaT SHEPTHH.

VIMEHHO MO3TOMY OHM HE Jymasi, HACKOJIBKO 3TO COOTBET-
CTBYET (PU3NYECKON pearibHOCTH, TYIO MOBTOPSIOT T€ HEOBLIUIIBI O
KBAHTaX U YEPHBIX JbIpax KOTOpPbIE UM KOTJa-TO BOWUJIU B T'OJIOBHI,
HOJKPETUIss BCIO 3Ty YyIIb MaTeMaTHUYECKUMHU (POpPMYIIaMHu.

U nuxTo He naér cebe Tpyaa pazoOparbesi, B KAKOW CTETIEHU
3TH (POPMYJIBI COOTBETCTBYIOT (PH3UUECKOM peasibHOCTU. Kak 310 HU
CTPaHHO, HO CITOCOOHOCTH K MBIIUICHUIO 00YCIIOBJICHA OINOKaMHU B
paboTe Halero roI0BHOr0 MO3ra.

Kowmmbrorep, Hanmpumep, paboTaromuii Ha JBY3HA4YHOHU JIO-
TMKe, HUKOI/1a He OMMOAaeTCsl, TaK KaK COCTOSHUSI €r0 3JIEMEHTOB
NaMATH — TPUTTEPOB OJTHO3HAYHO ompezeseHbl. OHU UMEIOT TOJIBKO
JIBa COCTOSIHMSI: BKJIIFOYEHO — BBIKJIIFOYEHO, UMEHHO MO3TOMY KOMIIb-
I0TEp HecocoOeH PeUInTh MPOCTEHbKYIO 3a1auky bypunana, ¢ xo-
TOPOH JIETKO CIIpaBIIsieTCs Jake KOMHATHasi MyXa.

Jleno B TOM, 4TO HEMPOHBI HAIIETO MO3Ta paboTalT Ha CO-
BEPLICHHO APYIrOM IIPUHLMIIE, YeM KoMmIbloTep. HelipoHsl umeror
TBICSYM JEHAPUTOB, KOTOPBIMM OHM CBSI3aHBI C IPYTUMHU HEMUpO-
HaMH, MO3TOMY OHM MOT'YT MMETh OIPOMHOE KOJIMYECTBO COCTOS-
Huil. To ecTh, MO CyTH, MO3T — 3TO aHAJIOroBasi cUcTEMa. A aHajo-
TOBBIE YCTPOMCTBA BCET/a pabOTAalOT C OMMUOKAMH W TOTPEIIHO-
CTSIMM, 3aBUCAIIMMH, MHOTHX (PaKTOpPOB, Hampumep, oT "nmpeiida
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Hyna'. Ho umeHHO ommbKkaM MBI M 00sI3aHBI CBOEH CITOCOOHOCTHIO
K 00yYEHHUIO ¥ TBOPUYECTRY.

KonnuecTtBO HEMPOHOB B MO3re, UCKIKOYAs €CTECTBEHHYIO
yObLIb, BCIO KH3Hb OCTAETCS MOYTH HEU3MEHHBIM, TaK KaK OHU He
MMEIOT MEXaHU3Ma JCJIEHUs], TOTOMY YTO OHO IMMOCTOSIHHO HAPYIAJIo
Obl paboty mo3ra. Ho apyroro crmoco0a o0y4ueHus y )KUBBIX Opra-
HU3MOB HET U, B 0003prMOM OYAyIIIeM, €1Ba JIU MOSBUTCS.

C BO3pacToM JEHAPUTHI TOCTENIEHHO TEPSIOT CIOCOOHOCTH K
"MpopacTaHui0" U MO3T CTAHOBHUTCS HEBOCIIPUMMYHUB K HOBBIM 3Ha-
HUSIM. 3aTo "mpopociire” B MOJOAOCTH 3HAHUA JEPKATCA B HEM
OUEHb KPENKO, XOTSI TOXKE MOCTENEHHO HCUYe3al0T ¢ OTMHPAHUEM
HelipoHoB. [loaTOMy UenoBedecTBy, YTO ObI HE OCTAHOBUTLCS B pa3-
BUTUU MHTEJUICKTA, CTOUT MO3a00TUTHCS O TOM, YTO ObI BEPHYTH B
IIKOJIBI IUTAKAThI CO CIIOBAMU: "'YUUTBHCS, YUUTHCS U YUUTHCA...", KaK
3aBellall OJIMH, BeCbMa HErIynbli yenoBek. K coxanenuto B mocie-
Hee BpeMs mpeobiafaeT Apyras TCHISHIUS, 8 UMCHHO 'MOJIUTHCS,
MOJIUTBHCSI M MOJIUThCS'" BEYIlasi YeJIOBEUECTBO Ha3al, K Aerpajia-
IIUU U CPETHEBEKOBBIO.

B cBs3M ¢ BBIIIEN3I0KEHHEIM, HECKOJILKO CJIOB O TAKOM '"3a-
rajouyHoM" SIBJICHUH, KaK "dexcaesro". OOBIYHO MaJOTPaMOTHBIC pe-
JUTHUO3HbIE JIOAU OOOCHOBBIBAIOT UM CylIecTBoBaHHe Aymu. Og-
HAKO C TOYKH 3PEHUS TEOPUU IBOJIOIUH, ITO SIBICHUE OOBSICHIETCS
BECbMa MPOCTO.

Kaxk u3BecTHO, CyIIECTBYIOIIME B HACTOSAIIEE BPEMSI KUBbIE
OPTaHU3MBI JIJIs1 TAHHBIX IPUPOIHBIX YCIOBHMA SBISIOTCS ONTUMAITb-
HbIMU. TO ecTh OMOJIOrMYECKH OHU MMEIOT BIIOJIHE 3aKOHYEHHBIN
BUJl U €CIIM MPOUCXOJAT KaKUEe-TO OMOJOTHYECKHE MU3MEHEHHUs, TO
OHH OYEHb HE3HAYUTEIIbHBI.

[Io MHEHHMIO HEKOTOpBIX OHOJOrOB, B HACTOSIIEE BPEMs
HAYMHAET MpeolsiafaTh, Tak Ha3biBaeMasi, KyJIbTYPHAs SBOJOIMS
WM KyJIbTypHOE HacienoBanue. Ha camom nene 3ta KyiabTypHas
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9BOJIIOLUS UAET MapaJlIeIbHO ¢ (U3NOJOTMYECKON, IPOCTO OHA To-
pa3no MeJUIeHHee KylIbTYPHOM.

[Tpr3Haku 3TOro MOKHO 3aMETUTh Ja)e 10 TOMY, 4TO To-
poackue Opoasiune co0aky Hay4nIMCh NEPEXOAUTh YIMILbI Ha 3eI1é-
HBI cUTHaN cBeToopa, Jaxe €CIU Ha Mepexoiie HeT JIOJCH.
VIMeHHO ¢ TOYKM 3pEHUS TEOPUH IBOJIIOLIUU OYEHB JIETKO U JIOTUYHO
OOBSICHACTCS U SIBJICHUE "JIKaBIO".

Kakue-To o4yeHb sipkue COOBITHS WM KapTHHBI OKpYKalo-
meid 0OCTaHOBKM, B KOTOPOW YENOBEK JKUBET MPOJOJKUTENBHOE
BpeMsl, 3aKpEIUIAIOTCS B HEMPOHHBIX CTPYKTypax MoO3ra MU MOTYT
HACJICICTBEHHBIMM MEXaHU3MaMU YaCTUYHO IE€peaBaThbCs MOTOM-
CTBY. ECTECTBEHHO B MOC/IEIYIOUINX MOKOJIEHUAX ITOTOMOK, OKa3bl-
BasiCh B OYEHb IIOXOXKUX YCIOBUSAX U CPAaBHUBAs YBHJIEHHOE C Xpa-
HSIIMMUCS B MOJICO3HAHUU (PparMEHTaMH KaKUX-TO 00pa3oB, BIPYT
OCO3HAET, YTO OH KOTJa-TO YX€E 3TO BUEI.

He ymest 00bsicHUTD Takoe "dyaecHOe" SIBJICHUE, YeNIOBEK
NPUXOJUT K BBIBOAY O CYIIECTBOBAHHWU YEro-TO OECCMEPTHOTO H
BEYHOTI'0, @ UMEHHO - AYIIU. Peurun ecTecTBEHHO, MOAAEPKHUBAIOT
9TH 3a0Ty’KICHHSI B CBOUX KOPBICTHBIX HHTEPECAX.

B cBsI3U ¢ 3TUM JTIOTMYHO MPEAIOI0KHUTh, YTO YEM IO3/IHEE
YeJIOBEK 3aBOAMT IMOTOMCTBO, TEM 0OJIbllIe BEPOATHOCTh Iepeadn
€My 3TOi HacleICTBEeHHOW HH(pOPMALIHH.

[Mo3nHuMu OpakaMu, BO3MOXHO M OOBACHSETCS PHIBOK B
TEXHUYECKOM pPa3BUTHM €BPOIEHCKON LMBWIN3ALMU B OTIMYHUU OT
OMMHKHEBOCTOUHOM MM apUKAHCKOM, I71€ BCerja MPakTHKOBAIHNCh
O4YCHb paHHUE Opaku, B 14 JeT U 1aKe paHbIIIe.

19. DBoJouus pasyma

B mpouecce 3Boironuu, Kak HENPEPBIBHOTO YCIOXKHEHUS
CTPYKTYpbl MaTepuu B T€UEHHUH IJIUTEIBHOTO BPEMEHH, BO3ZHUKIIO
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OTPOMHOE KOJMYECTBO Pa3HOOOPa3HBIX OMOJOTHYECKUX OPTaHU3-
MOB, TOTYUHSIONINXCS MHCTUHKTY JoOMUHHUpOoBaHus. CyTh 3TOrO Oc-
HOBHOT'O MHCTHHKTA 3aKJII0YAETCS B TOM, UTO B CJIEJICTBUU JCHCTBUS
BTOPOTO Hayalla TePMOJIMHAMUKH, J1I00ast 0cO0b CTPEMUTCS 3aHATh
HauboJIee BRITOAHOE TIOJIOKEHUE, Cpean ce0e MOJO0HBIX.

W B cuny neiicTBUs 3TOTO0 MHCTUHKTA, JII00ast TpyIa Hid Co-
00I11eCTBO JKUBBIX OPIraHU3MOB, aBTOMATUYECKH OObETUHSIETCS B CO-
00IIeCTBO ¢ MUPaMUIATIBHON HepapXHUuecKoi cTpykTypoil. Ha Bep-
[IMHE 3TON MUPAMUIbI BCET/Ia HAXOAUTCS camasi KpyIHas U CUJIbHast
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, CHJIa M Pa3yMHOCTh MX ONPEICISACTCS COOTHOIIEHUEM
pa3MepoB, a CIEI0BATENbHO U CIOKHOCTHIO HEUPOHHBIX CTPYKTYP
MO3ra, OTBEYAIOIIMX 32 MOTOpPHBIE M aCCOLUMATHBHBIC (DYHKIIHH.
Ecnu cTpykTypBl, OTBEUaroIye 3a MOTOpHbIE (PYHKIMU KpYyIHEEe U
0oJiee pa3BUTHI, YEM CTPYKTYpPBI, OTBEUYAIOIINE 32 ACCOLUATUBHEIE,
0CO0b COOTBETCTBEHHO KpyIHEe U 00amaet Oonblnei Gu3ndecKoi
CUJIOH.

Ecnm ke mpeo6iaatloT acCoMaTUBHBIE CTPYKTYPBI, 0COOb
yMHee, HO ¢u3ndecku ciadee. [103ToMy HErpsl, y KOTOPBIX B CHILY
ocobeHHOCTeH cpeibl 00uTaHus OO0JIbIIE Pa3BUTHI CTPYKTYPBI, OTBE-
YaroIue 32 MOTOPHbIE (PYHKIINHU, B COPEBHOBAHUAX 10 CHIJIOBBIM BU-
JlaM CIopTa - Oery WM IpbDKKaM, Beersia OyayT moOexaaTh OernbIx.
[Moromy uTO y O€nBIX MPEBAIUPYIOT CTPYKTYPHI MO3ra, OTBEYAlo-
M€ 32 aCCOLMATUBHbIE (YHKINH, CPOPMHUPOBABLINECS B PE3YIib-
TaTe MPOXKUBaHUS B 0oJiee CYpOBBIX KIMMATHUECKUX YCIOBUSX U
TpeOyromux 00Jiee BBICOKUX MBICIUTEIBHBIX CIIOCOOHOCTEH IS
BbDKMBaHUS. Y HUKakue TPEHUPOBKH 3TOTO HE U3MEHAT. Tak uTo ¢
Ipyroi cropoHsl, "Boiiny u Mup" Herp Hukoraa He Hanumer. Ox-
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HaKo BepHEMCS K HamuM OapaHaMm. B r000if cTae MOCTOSITHHO Mpo-
UCXOAT MEJKHUE KOH(GIUKTBI U CTHIYKH, B KOTOPBIX KaXKIbIH UJieH
CTau NOATBEPKIAAET CBOE MOJ0KEHHUE B HEPAPXHH.

3TO MO3BOJIIET MOJOJBIM M CHJIBHBIM OCOOSIM B MpoIecce
B3POCJICHUS IPOJBUTATHCS BBEPX 10 HEPAPXUUECKOM JIECTHUIIE, UTO
ABTOMATUYECKU MPUBOJIUT K MOCTOSHHOM poTaluu "mpasiieit Bep-
Xymkn".

[Ipu BcTpede ¢ Bparom, camble CHIIbHBIE 0COOU BO TJaBe C
BOKaKOM HeE pa3ayMbIBas BCTYIarT B 60i. Ho coBcem He 111 TOTO,
YTOOBI 3aLIUTUTH CTAl0, & MPOCTO B CUJTY JAEUCTBUS MHCTHHKTA J0-
MUHUPOBaHUs, YTOObI ITOKA3aTh BCEM OKPYXAIOUIUM U CTae, B TOM
YHUCE, KTO €CTh KTO U MOATBEPAUTH CBOE MOJIOKEHUE B UEPAPXHH.

W onu MOTYT NOTHOHYTH, HO HE OTCTYIISAT IMOKA CTask HE CTIPSI-
yetcst B Oe3omacHoM MecTe. ToJbKO KOrja cTas OKaKeTcs B 0e3-
OMAaCHOCTH U 3pUTENIEH HE OCTAHETCA, BOXKAK MOKET IPOCTO YAPATh.

Tak kak B MPUPOJEC CAMKH BBITIONHSIOT 0OJiee CIOXKHBIC
(GYHKIINH, 4YeM CaMIlbl, TO IPUOPUTET B BbIOOpE mapTHEpa IS pas-
MHOKEHHUSI BCerja MpHUHAIKUT camkaM. OHHM BBIOMpPAIOT cebe
CaMIIOB M0 Pa3JWYHbIM OTJIMYUTENIbHBIM IPU3HAKAM, KOTOPBIMH
MpUpoJAa BBIJETAET caMila U3 OCHOBHOM Macchl. IMEHHO 1O 3TOM
IPUYHMHE B IPUPOJE CAMIIbl UMEIOT Pa3IuvHbIC YKPAIICHHUs, BPOJE
MBIIIHOTO MABJIMHBETO XBOCTA, IJIMHHOTO HOCA, KPACHOTO 33/1a, pa3-
JUYHBIX TPeOHEN U Ipoyee.

W numeHHO 10 3TON MPUYMHE KPYIHBIE CaMIbl UMEIOT OOJIb-
10€ KOJMYECTBO CaMOK, a BOBCE HE MIOTOMY, YTO OHU UX MPUHYXK-
JAloT K 3ToMy cujioi. CaMKH Tak e MOTYT BEIOMpaTh MapTHEPOB HE
TOJIBKO IO BEJIMYMHE, HO U MO KaKUM-TO JPYTUM OTJIMYUTEIbHBIM
MIPU3HAKaM, HallpUMeEp, 10 Pa3yMHOCTH, YMEHHUIO YXOJIUTh OT Omac-
HOCTH WJIA YMEHUIO MaCKUPOBATHCA.

[ToaToMy B IHKOI MPUPOAE MPAKTUYECKU BCE OCOOU UMEIOT
IIAHChl OCTABUTh MOTOMCTBO, KPOME pPa3Be YK CaMbIX XWJIBIX U
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OOJIbHBIX, a 3HAYHUT YTBEPIKICHHE, YTO "BEDKUBACT CUIILHEUIUN", B
npupojie He paboTaeT U sBiseTcs 3a0nyxaenueM. [Ipupona ncnosnb-
3yeT COBEPUICHHO APYroil, BECbMa JEMOKPATUYECKHI MPUHIIUII, a
MMEHHO, "morubaer ciabedmuii”, B IPOTUBHOM Ciy4yae Ha 3eMiie
OCTJIUCH ObI TOJIBKO CJIOHBI U KUTHI.

Bonee Toro, mpupona 6e3 coxkaleHUs KepTByeT Hamboiee
CHJIBHBIMHU, HO "TYHBIMH" OCOOSIMH, KOTOpBIC peau3ys HMpPUHIUII
JOMUHUPOBaHUA, THOHYT B paKax, 1aBasi BO3SMOKHOCTb OoJiee clia-
ObIM, HO OoJiee YMHBIM, OCTaBUTH TOCIIE cedsi Oojiee pazymHOE
MOTOMCTBO.

YenoBeueckoe OOIIECTBO HE SIBISETCS KAaKUM-TO HUCKIIIOUe-
HUEM, B HEM JIEHCTBYET TOT K€ MPHUHIIUI JOMUHUPOBAHUS, TUIIEP-
Tpo(UPOBAHHBIN MOKa eII€ JOBOJIBHO HECOBEPIICHHBIM U MPHUMHU-
TUBHBIM pazymMoM. Camble MPUMHUTHUBHBIE 0COOU, PYKOBOJCTBYIO-
[IFecs B KU3HU YHCTO JKUBOTHBIMH MPHHIIMIIAMU, OOBIYHO JTOCTH-
raloT BBICOKOTO IMOJIOKEHHsI B OOIIECTBE, TaK KaK UM HUYEro He
CTOUT MEPECTYMUTh Uepe3 JH000ro, CTOSIIETO Ha UX MYTH.

OHU TIPEKPacCHO YMEIOT MOJABIATH €€ JOBOJBHO CIAOBIi
rOJIOC COBECTH M HE 00paIiaTth 0co00ro BHUMAHHS Ha KAKUE-TO MO-
pajbHBIC U HPABCTBEHHBIC TPUHITUIIBEL. [103TOMY caMoe BBICOKOE TT0-
JIO’)KEHHE B OOIIECTBE, MIOKA KaK MPaBUJI0, 3aHUMAIOT CaMble TTPUMHU-
TUBHBIC U OCCIIPUHITUITHBIC.

20. MHCTHHKTBI U MbIIILJIEHHE

[Ipexne yeM HayaTh pa3roBOP O MBIIUIEHUH U CO3HAaHWH,
HY>KHO 3aMETHUTh, YTO B IPUPOJE HET MECTA KAKUM-TO MUCTUUECKUM
U CBEPXbECTECTBEHHBIM SIBJICHUSIM, B HEM BCE IPOUCXOAUT B COTJIa-
CHUU C IPOCThIMU (U3HUECKUMU 3akoHamu. [Ipupoaa mpocTa u gaxe
B HEKOTOPOH CTENEHW MPUMUTHUBHA, U YTO OBl MOHATH 3TO, HAYHEM

140



Beonroyust MATEPHH

C caMBbIX MPOCTHIX Bemield. Mbl He OyaeM yriyousaThcs B 1eOpu op-
TFaHUYeCKON XUMHH U OUOJIOTHH, a MONPOoOyeM MOHSTH NMPUPOIY Ha
IIPOCTEHBbKUX IPUMEPAX.

JlomycTrM, 4TO MBI UIMEEM B PACIOPSHKEHUH JECSATOK IMPO-
CTBIX OPraHU3MOB, Hampumep, yepBeil. Kaxxaplil yepBs UMeeT Npu-
MUTHUBHBIA TJ1a3, B BUJE HEPBHOI'O OKOHYAHMUSI, YYBCTBUTEIBHOTO K
CBETY, PacrloJlOXKEHHOTO B sSIMKE Ha IepeIHEM KOHIIEe TynoBuIna. Hu-
KaKoro M300pakeHUs OH, KOHEYHO, CO37aTh HE MOXET, HO Pa3Jiu-
YUTBh I'/I€ CBETIIO, & 1€ TEMHO €MY BITOJIHE I1OJ] CHILY.

VY Hero ectb Tak XK€ NMPUMHUTUBHBIA MO3T, COCTOAIIMN W3
Maphl AECATKOB HEUPOHOB, YIPABJISAIONIUN MApOK MBIIII, HA OCHOBE
curHaios riasa. [IpeacrtaBum uist MpOCTOTHI, UTO COBEPLIEHHO CITy-
YallHO, B PE3yJIbTaTe MYTALMi, Y IIATH YE€pPBEH HEPBHBIC BOJIOKHA,
MOAXOAAT K MBIIIIAM HaNpsSMYyI0, MapajuiesibHO, a Yy APYTUX IMSTH,
BOJIOKHA TIEpEKpeENIeHbI. To eCTh MATh YepBEl, KaK U BCE KUBOE, OY-
JIET TYTO JBUTaThCS Ha CBET, a APYTHe MATh, TYNO MOMOJ3YT B TEM-
HOTY.

B pesynbpTare pasnuM4HOro MOBEIEHHUS, YEPBU, BBINOJ3IINE
Ha CBET, OyAyT OBICTPEHBbKO ChEICHBI, & T€ YTO MOMOJ3IU B TEMHOTY,
octanytcs xuBbl. Hy, eciii 1 He Bce TO, BO BCIKOM ciydae, 00Jib-
mMHCTBO. OCTaBIIMECS B )KUBBIX IPUHECYT IOTOMCTBO, B KOTOPOM,
€CTEeCTBEHHO OyAyT mpeobiagath 0coOU ¢ MepeKpeleHHBIMA HEPB-
HBIMU BOJIOKHAMHU.

B kaxxmom mocnemyromeM NOTOMCTBE ITOT MpHU3HAK Oyner
3aKpEeIUISATHCS U, B KOHIIE KOHIIOB, BCE UePBU BCEr/1a OyAyT yIoia3aTh
B TEMHOTY. BOT NpuMepHO Tak BO3ZHUKAET UHCTUHKT.

WHCTUHKT — 3TO cTaHIapTHas MOJIENb IMOBEACHHS, 0Tpabo-
TaHHas U OTTOYEHHAs MPOLIECCOM IBOJIIOLMHU. JIF000BB K OJIHKHEMY,
HaIllpuMep, 3TO TOKE NHCTUHKT - UTHCTUHKT BOCITUTAaHUS TOTOMCTBA.
Ecnmu poagurenu B mpupoae OpocarOT MOTOMCTBO Ha MPOU3BOI
CyIbOBI B MIIQJICHUECKOM BO3pacTe 0e3 3aIUThI, TO OHO HE JOKHUBET
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JI0 B3pOCIJIOr0 BO3pacTa M HE OCTABUT CBOETO MOTOMCTBA. To ecTh
PO Ha 3TOM MOKET 3aKOHYUTHCSI.

Tak BOT B pe3yJIbTaTe 3BOIIOLHUHA CMOTIJIA BBIKUTH TOJIBKO T€
BU/IbI )KUBOTHBIX, KOTOPBIE 3200 TUITUCH O TOTOMCTBE J10 "'COBEpILIEH-
HosieTust". Buabl, B KOTOPBIX 3TU KayeCTBA UTHOPUPOBAIUCH U HE
3aKpeIUISIINCh, IPOCTO HE BBDKUIIM U B HACTOSIIEE BPEMs HE CYIlle-
CTBYIOT.

A Teniepb BO3bMEM 00J1€€ CIIOKHBINA OPraHU3M, C MO3TOM yXKe
COTHU B JB€ HEHPOHOB, KOTOPBIMA YK€ MOMKET «MBICIUTH». [Ipen-
CTaBbTE, UTO OH BUJIUT MHIILLY, KOTOPYIO MOKHO ITIOMMATh ABYMsI CIIO-
cobamu. JInbo nepedexarh HAPSAMYIO Ye€pe3 OCBEIIEHHOE MECTO U
CXBaTHUTb, JTUOO0 JIJIS1 TOTO XK€, MOJAKPACTHCS B 00X0/1 O HEOCBEIIEH-
HOMY MecTy. [IepBblii BapuaHT 4peBar TEM, 4TO KOIJa OXOTHHUK BbIN-
JIET HA CBET, IIUILIA €r0 YBUANUT U MOKET ycleThb yaparb. K Tomy xe
Y CaM OXOTHHUK PUCKYET, BBIXO/IS HA CBET - €I'0 TOXKE MOT'YT CXBaTUTh
U COXpATh JPYTHe OXOTHUKHU.

Bo BrOpom BapuanTe, 1oka oH Kpaa€Tcs Mo TEMHOTE, MUILIA
TOKE MOXKET yOekaTh WM €€ KTO-To Ipyroi coxpér. Ho 3ato sTtot
nyTh Oe30MacHee, OXOTHHK, IMTYCTh Ja)ke U TOJIOIHBINA, HO XOTb B JKU-
BBIX OCTAaHETCA.

Jlpyrumu ciioBaMH, pelieHHEe B pe3yJIbTaTe MBIIUICHUS WIN
CpPaBHEHHUSI IBYX BapUAHTOB JCHCTBHS, MOXKET OBbITh, KaK MPaBUIIb-
HBIM, TaK U oIIMOOYHBIM. B mepBom BapuaHTe ecTh 0OJbINasi BEpo-
SITHOCTh NMOTHOHYTh, a BOT TOCTYNHTh TaK, KaK MpeisiaracT WH-
CTHHKT - OoJiee pazymMHO. HCTHUHKT — 0€30mnO04YeH, NHAYE XUIII-
HUKU HE YMEJH Obl MOAKPAIbIBATHCS.

[TosTOMy BCE KMBBIE OPraHU3MbI M YEJIOBEK B TOM YHCIIE,
MPEANOYUTAIOT HE MBICIHUTB, & MPOCTO CJIEN0BATH MHCTHHKTAM, TO
€CTh KaKMM-TO CTaHAAPTHBIM MOJEISAM MoBeaeHus. Tem 6osee uTo
JUISL MBIIIJICHU (CpaBHEHUs) TpeOyeTcst mopaboTaTh MO3raMH, a 3TO
TpeOyeT YCHIIMI U, COOTBETCTBEHHO, 3aTpaT SYHEPIUH.
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Kak MBI BUIMM, cam MPOIECC MBIIUICHHUS — 3TO, MO CYTH,
HaXO0JK/ICHWE HECTAHAAPTHOTO PEIICHMS, B KAKOW-TO CUTYaIlUH, WIH
MPOCTO, OaHAIBHBIN MTPOIIECC CPABHEHHMS M 3aIIOMUHAHUS.

U xorja HEKTO HAYMHAET YTBEPKIATh, 4To (popmyna E=mc?
HEBEPHA, MOJABJISIONICe OOJBITUHCTBO HAUNHAET €r0 CMEIINBATh C
rps3pi0. BoBce HE TOTOMY, YTO OHH MPUIILIK K 3TOMY B PE3YJIbTATE
MBIIIUICHHS, & TIPOCTO MOTOMY YTO BOCIOJIB30BATNCH CTAHIAPTHBIM
METOJIOM Tiepe0opa TeX 3HAHHIA, KOTOPbIE ObLTH BOUTHI UM B TOJIOBBI
B IIIKOJIaX U MHCTUTYTaX. Vu 1o cyTH, HHCTHUHKTOM.

DTO HaAMHOTO TIPOIe M HE TpeOyeT 0co00r0 YMCTBEHHOTO
HanpspKeHus. Hu4ero mioxoro B 3TOM MOBEACHUH HET, pa3Be KPOMeE
TOTO, YTO OHO YK€ HE MPEArnojaracT HUKaKoro JajdbHEHIIEero pas-
BUTHUSA. A Temeph HECKOJIBKO CIIOB 00 OCO3HAHWU COOCTBEHHOTO fl.
JIro60i1 oprannsm, 00J1a1aI0NTNI Pa3BUTON HEPBHOI CUCTEMOI, cam
ce0st Kymath He Oy/IeT, MOTOMY KaK OIIyIIaeT ce0s Kak OJIHO 1eJoe.

Opnnako, onryiieHne ceds Kak IeIoro OpraHu3ma, eme Heo-
CTaTOYHO IS OCO3HAHMS ce0sl KaK MHAUBHUIYATIbHOCTH WU JIMYHO-
CTH, MHAUYE BCE )KUBOTHBIC OBLIM OBl JIMUYHOCTSIMU M COCTAaBUIIM OBI
OTPOMHYIO KOHKYPEHITMIO 4YesoBeKy. lIpemcraBpTe TOIBKO cebe
TUTPA WK JaXkKe CO0aKy ¢ MHTEIEKTOM YeIOBeKa.

K namemy c4acTpio, ’TO BO3MOXXHO TOJIBKO B pe3yJbTare
0o0ydYeHUs U BOCIIUTAHUS HA OCHOBE, TaK Ha3bIBAEMOM, BTOPOIl CHUT-
HAIBHOU cucTeMbl. Vmu si3pika. A I 3TOTO HYXKEH TOCTaTOYHO
OOJBIION MO3T, KOTOPBIM MOT TMOSIBUTHCS Y YETIOBEKA, B PE3YJIbTATE
IBOJIIOIIMOHHONW MyTanuu. JKUBOTHBIE XOTh M HE HMEIOT TaKOTO
MO3ra, HO TaK K€, KaK M 4eJIOBEK CIOCOOHBI K 00ydyeHuto. I xots
OHM TIOJIB3YIOTCS JIJIs1 OOIICHUS HEKOTOPBIMH 3BYKaMH, HO UX HEJIb3S
Ha3BaTh S3BIKOM, TTO3TOMY OOYYEHHE Y )KUBOTHBIX IMPOUCXOIUT Ha
OCHOBE MHCTHHKTOB — 3TO CAMOOOYYCHHE MOIpasKaHUEM.

YenoBeueckuii NETEHBII, BOCHUTAHHLIN B CTae JKUBOTHBIX U
JKUBYIIUN B HEW JOCTATOYHO JJTUTEILHOE BPEMs, TaK KE HAYUUTCS
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BCEM NPUEMAM OXOTHI U MOBEACHUS CPEIN KUBOTHBIX, HO B Jallb-
HEHIIeM yXe HUKOI'/1a HE CMOXET 0OCO3HATh ce0sl TIMYHOCTHIO. Y JKU-
BOTHBIX HAYHCTO OTCYTCTBYET UYBCTBO CTPAXa, 3aTO XOPOILO Pa3BUT
WHCTHUHKT TUCTAaHIMpoBaHus. JIr000i )KMBOI OpraHu3M BCerja cTa-
paercs AepKaTbCsl OT APYTUX HE POJACTBEHHBIX €My OPraHU3MOB, Ha
ONpeACNEHHON TUCTAaHUMU. Y BBICIIUX >KUBOTHBIX 3TOT MHCTHUHKT
JIOBOJIBHO CJIOKEH.

OHU MOTYT ONIpEeAeIATh CTETIEHb ONMACHOCTH, B 3aBUCUMOCTH
oT obpasa xuBoTHOTO. HO 3TO0 He cTpax. Kocyns ymupaer ot re-
napJia He MOTOMY, 4TO OOUTCS ObITh ChEIEHHOMU, a MPOCTO B CUILY
uHCTUHKTA. [loToMy uTO Te 0cobu, KOTOpbIe HE yaUpaiu, JaBHBIM-
JaBHO ObUIM ChEIEHBI M MOTOMCTBA HE ocTaBWiIM. Kak TOJIbKO Te-
napj M3-3a yCTaJOCTH MPEKPATUT MPECIIeIOBAHUE, TYT KE OCTAHO-
BUTCS U TIpeciietyemasi sxeptBa. U yxxe uepes ecATOK CeKyH]l OHa
OyJeT MUPHO MACTUCh, HEe o0Opaias Ha Hero 0CO00T0 BHUMAHMSL.

WNHCTUHKT IUCTaHUIUPOBAHUS €CTh U Y XUITHUKOB. Eciu BbI
HEOXKUJAHHO TMOSBUTECH HA HEOONBIIOM PACCTOSIHUU JaXKe OT Chl-
TOTO TUI'Pa, OH HanaAET He pa3aymbiBas. Ho eciu 3To paccTosiHue
Oynmer OoJibllle HEKOTOPOTO KPUTHYECKOTO, OH TMPEANouTET He3a-
METHO YJAJIUThCS.

W3 mpocThIX UHCTUHKTOB TaK ke OepyT Havyalo, U MpaKkTuye-
CKH JIFOObIE HPAaBCTBEHHBIC MPUHIUIIEL. Bo3bMEM, Harpumep 3a00Ty
o moToMcTBe. [logemy Bce JKUBOTHBIC 3a00TITCS O CBOUX JETEHBI-
mrax? Moxet ObITh 3TO UM BHYIIWJ rocroab? Jla, HeT, KOHEYHO, 3TO
CJIE/ICTBHE ICUCTBUS IPOCTOIO0 NHCTUHKTA.

Ecnu ponurtenu He ctaHyT 3a00TUTCS O CBOEM IMOTOMCTBE, a
OymyT OpocaTh IETEHBIIICH HAa TPOU3BOJ CYABOBI Cpa3y MOCIE POXK-
JE€HUS, TO €[1Ba JIU UX POJl IPOAOKUTCA. Bee oHM moka GecrioMor-
Hble OyAYT CheJCHBI U PO Ha 3TOM Ipekparutcs. Ho korma poau-
TeN 00Yy4aloT U ONEKAIOT ASTEHBINICH O B3POCIOro BO3pacrta, TO
UM JIeT4€ BBDKUTH U B CBOIO OY€pe/lb MPUHECTH CBOE MOTOMCTBO,
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KOTOpO€ OYyJeT MOCTYIAaTh TakK k€. A cIeI0BaTeIbHO TaKue YeloBe-
YeCKHe KauecTBa, KaK MOpajb U HPABCTBEHHOCTh TaK ke OepyT
HAYajo U3 OOBIYHBIX MHCTUHKTOB, a BOBCE HE OT KaKOT0-TO MU(DHU-
YECKOT'0 CYIIECTBA, BIOXKUBIIETO, IKOOBI ATH MOHSATHS B CO3ZHAHUE
YeJI0BEKa.

JIroau, He MOHMMAs TaKOM MPOCTOM 3aBUCUMOCTH, COUUHSFOT
CKa3KH O pa3yMHOCTHU MPHUPOJIbI, KOTOPOH Y He€ HUKOTJa He ObUIO.
B npupone Bce npoucxoaut ropasno npoiue. [lodyemy, Hanpumep B
PUPOJIe HE BCTPeUaroTcs Oelble TUTPBI, HO 3aTO MOJIHO OEbIX MeJI-
Benei? Jla moTomy 4To OENbIi TUTP HE CMOXKET BBDKUTH B YCIIOBHSIX
caBaHHbl. OH CIMIIKOM 3aMETEH U HE CMOXET MOJKPACThCH K JI0-
6brye. OH MpocTo YyMPET C TOJO0JY, TaK U HE OCTaBUB MMOTOMCTBA.
Takas ke cuTyalus u ¢ MeABeasIMU. VX LIBET onpenessaeTcs Cpenou
oOuTaHus.

[TpuBeny emé mpocToit mpuMep ¢ KojaoHueH 6akrepuii. Eciu
B yamiky Ilerpu comepxalyro NUTaTeNIbHYIO Cpey C KOJIOHUEH Ka-
KUX-TTHOO0 OJTHOKJIETOYHBIX, KalHYTh KAaIlI0 CaxapHOTO CHPOIA, TO
yepe3 mapy MUHYT B 9TOM Karjie co0epyTcs Bce OaKTepHH.

[Ipuuém camble KpyIHBIE OKAXYTCSl B CAMOM CEpEIMHE ITOU
Karaid. HUKTO 13 y4€HBIX, KOTOPBIX 5 CIpallluBaji, He MOT 00Bsc-
HUTb, KAK OHU 3TO JIETAIOT.

[TpakTryecku kak Oe3rpaMOTHBIE OOBIBATEIH, OHU HECIIU Ka-
KYIO-TO YYIIb O TOM, YTO OaKTEpUH, MPU ABWKEHUU CIy4aiHO I10-
najasi B CUpOIl, IlepecTaroT ABUraThes. Iloromy uTo Tam Moa sHEp-
rUsl MUHMMaJIbHA. M 3TO IpH TOM, YTO y OTHOKJIETOYHBIX HET HUKA-
KHUX OpraHOB OCS3aHUS WM OOOHSHUS, U TEM O0Jiee HUKAaKUX opra-
HOB /BIKeHUA. C TOUKHM 3peHHs] HAcTOAUIeH Teopuu, 0ObICHEHUE
aToro "gpeHomeHa" ajeMeHTapHO.

Kanns cupomna nmox neiicTBUeM BTOPOro Hauala, pacTBOpS-
eTcs ¥ IOCTENeHHO pacuiupsieTcs. Ha MemOpane KileTKH, MomaBIIei
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B 30HY €€ JefCTBHSI, BOSHUKAET OCMOTHYECKOE JJaBJIeHHE, 00yCIIOB-
JICHHOE Pa3HOCThIO KOHIEHTpPALMi CHpOMa CHapyXU U BHYTPHU
KJIETKHU.

[Ipu 5TOM BO3HUKAET MOTOK MOJIEKYJ caxapa, HalpaBiIeH-
HBI CKBO3b 000JIOUKY BHYTpb KJIeTKM. HO Tak Kak ¢ MpOTUBOIIO-
JIOXKHBIX CTOPOH KIJIETKH OCMOTHYECKOE JIaBJICHUE pa3InyaeTcs, TO
B pe3yJIbTaTe TOM Pa3sHOCTH JIaBJICHUHN, KJIETKa HAYMHAET JBUTaThCS
B CTOPOHY OoJbIleii KoHIeHTpauu cupomna. Korga kinetka JocTu-
raeT cepeiMHbI Karjii, KOHLEHTPAlKs BIPAaBHUBACTCS U JIBUYKEHUE
MpeKpalaeTcs.

[TpumMepHO TakuM ke 00pa3oM OOBSICHACTCS U XaOTUUCCKUN
3Ur3arooOpa3HbIi MOJET UK 0T HACEKOMBIX. Y HUX MPaKTUYECKH
HET MO3Ta M MOYTH HET HEPBHOH CHUCTEMBbI, IOITOMY HACEKOMBIE
MPENICTaBISIIOT COO0M MpocThie OMOPOOOTHI, PYKOBOACTBYIOIIUECS
TOJILKO JIMIIb CUTHAJIAMHU C OPraHOB OOOHSHUS, YYBCTBUTEIHHOCTD
KOTOPBIX IPOCTO MOPA3UTENBHA.

CBonmu ycukamu (opraHamMu OOOHSIHHS) OHHM DPa3IUYaiOT
HUYTOXXHYIO Pa3HUILYy B KOHIIEHTPAIIMH MOJIEKYJ MHUIIA B BO3IyXeE.
U ecnu ckaxem, crpaBa OT HaCEKOMOTO 3amax CHJIbHEE, TO KPbUIO
WJIM HOTY HACEKOMOT'O CO CTOPOHBI O0JIbIlIEeH KOHIIEHTPAINH 3araxa
IIPOCTO HAYMHAIOT ABUTaThCS MEIJIEHHEE U HAaCeKOMOE MOBOpayvU-
BACT B CTOPOHY OOJIbIIEH KOHIIEHTPAIIHH.

Ho Tax xak Bo31yx Bce BpeMs IIepeMEIINBaCTCs ABHKEHUEM
BO3/yXa, CUTHAJIbI NOJy4YaeMble MBIIILAMH OT OPraHOB OOOHSHHS
XA0THYECKU U3MEHSIOTCS U B COOTBETCTBUU C HUIMU Xa0TUYECKH U3-
MEHSIETCS M HallpaBJIeHHue MoJéTa uiu oera.

U Tak kak Bce, Tak Ha3bIBAEMbIE, )KUBbIE OPTaHU3MBI SIBIISIFOTCS
00BEKTaMU MaTEepPHAILHOTO MUPA, UX MMOBEJACHHE TAK e OJYMHEHO
npuHLMIY oObeauHeHusa. Menkas ppIO€iika, Hampumep, Bcerja
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o0BeANHSIeTCS B CTal0, IOTOMY YTO CTast, BEAET ce0sl KaK caMOCTOs-
TeNbHBIA 00BEKT, UMEIOUTNI OYeHb OOJIbIINE Pa3MEpPhI, a XUIHUKU
HUKOTJ]a HE HAaIaloT Ha TO, YTO IPEBBIIIAET UX Pa3MEPBI.

XUUTHUKY OOBIYHO CTapalOTCs OTCEYb HEOOBIIYIO TPYIITY OT
OCHOBHOI Macchl U ITIOTOM JIOBAT UX NooauHouke. K Tomy ke craeit
HAaMHOT'O JIerdye MCKaTh NUIly. MexaHu3M IMoucKa BeChbMa IPOCT.
Pp10ku ¢ kKakoif-1100 CTOPOHBI CTau, YyBCTBYS 3amax MUIIH, PE3KO
MOBOPAYMBAIOT B €r0 CTOPOHY M MX JBUKEHHUE BOJTHOBBIM MEXaHU3-
MOM IepeaaéTcsi Co CKOPOCTHIO 3ByKa B BOJIE, HA BCIO CTal0, KOTOpas
IIOYTH MTHOBEHHO [TOBOPAYMBAET B TY K€ CTOPOHY, CO3/1aBast NJLIIO-
3MI0 NEePEeIavul CUTHAIA OCTAIbHBIM OCOOSIM.

[IpumepHO Tak ke cTasg pearupyer Ha xuliHuka. Korma xui-
HUK OTCEKaeT HEOOJBIIYIO TPYIIY, OHA PE3KO YXOJIUT B CTOPOHY, a
0CcO0M CO CTOPOHBI OCHOBHOM MAacChl, YXO/s B IPOTHUBOMOJIOKHYIO
CTOPOHY, 3aCTaBJIAOT TYJa XK€ MNOBEPHYTH U BCIO CTAlO.

A celiuac HECKOJIBKO CJIIOB O BeuHOI ku3Hu. [lomasusaromas
Macca MPOCThIX OObIBaTENeH CUUTALT, YTO y HUX eCTh aymia. M mpo-
1eHToB 50 yBepeHbI B TOM, UTO 3Ta camasi Ayla MOCTOSHHO U Hempe-
PBIBHO IIepeceisieTcsi B HOBOE Telo U KUBET BeuHo. Ho camoe 3a0aB-
HOE B TOM, YTO JAYyIIa 3Ta HUKOMY U HE JIJIsl 4Yero, COOCTBEHHO U HE
HYy>KHa.

A 3agem ona? Ecnu Obl B HEell COXpaHSUIUCh KaKue-HUOYAb
OCTaTKH 3HaHUH, TOT/1a MOHATHO. Pouiicst peO&HOK, momyuni oOpa-
30BaHHYIO JYIy U HaT€ BaM, FOTOBBIN akafgeMuK. OTHAKO KaXKIbIi
HOBOPOXACHHBIM BBIHYXICH YYUTbCS TOBOPUTH, XOAUTH, MHUCATh,
YUTaTh... BCIO )KU3HBb NPUXOJUTCS YeMY-HUOYb YIUTHCSI.

BoT u BBIXOIUT, UTO HET HUKAKOW AYIIIH, & €CTh IPOCTO CO-
3HaHUE, KaK CBOMCTBO OpraHn4eckor marepu. )Ku3Hb - Kak cief-
CTBHE HBOJIFOLIMU MaTEPUH B CUILY IPOCTHIX 3aKOHOB IPUPOBL, & CO-
3HaHHE, KaK €€ cBOMCTBO. M Hala )u3Hb — 3TO HE KaKOK-TO yJady-
HBIH ¥ peyaillinii cirydaid, a camas HaCTOsIIast HeM30€KHOCTb.
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DTO MPOCTO OUEPETHOE 3BEHO B OCCKOHEYHOM IIEMU POXKIIe-
HUN U cMepTeid. Mbl Hen30eKHO "KUBEM' OECKOHEYHOE MHOYKECTBO
pa3, TOJIBLKO MBI HUKOT/1a HE Oy/1IeM MTOMHHUTH KEM MbI OBbIITH B TIPE/IbI-
IYIIAE KU3HU U KOKIbIN pa3 OyleM y49uTh BCE 3aHOBO U CUUTATh,
YTO HaM CTPAIIHO MOBE3JI0, YTO MbI POJAUIKCH.

Bonee Toro, B cuiny HEM3MEHHOCTH 3aKOHOB MPHUPOIBI IJIs
10001 TOYKH BCEJICHHOM, MBI MOKEM MHOTOKPATHO POXKIIATHCS TJIe
YrOJIHO M K€M YTOJIHO, B JIIOOOH CTpaHe W Ha 000 U3 OecKoHeu-
HOT'O MHO’KECTBA IJIAHET, Ha KOTOPBIX CYIIECTBYIOT MOAXOJSAIINAE
YCJOBUS IJI CYLIIECTBOBAHMS OPTaHUYECKUX MOJIEKYJI.

W namepHoe, Bcerna Oyaem cuuTaTh, YTO IUIAHETA, HA KOTO-
poit MBI KMBEM, SBISIETCS MCKIIOUYCHHEM U OyJeM TrajaTh, Cyle-
CTBYIOT JIU BO BCEIICHHOM JpyTrue 0OUTaEeMBbIC IIJIAaHETHI.

U xorma Mbl cMO’KEM MOJIETETH HA HUX, MBI HaliIEM TaM Co-
BEPIICHHO TAKHX K€, KaK U Mbl, oOuTareneid. Jla u miaHeTs! OynyT
MOXOXU APYT HA Ipyra, MOYTH KakK JABE KAy BOABL. ..

21. O TeOpHH OTHOCUTEJIBLHOCTH

Teopust OTHOCUTENBHOCTH DUHIITEITHA, KAK OCHOBAHHAs Ha
HENIOHMMAaHUU CYIIHOCTH TpaBUTAallMd MaTeMaTH4ecKas MOJEIb,
HalpaBWiia HayKy I10 JIO)KHOMY ITyTH U O0Jiee 4YeM Ha CTOJICTHE 3a-
TOpMO3uJIa €€ pa3BUTHE.

[TonbiTKa 0OBACHEHHS TPABUTAIIMUA HEKUM "HCKPHUBICHHEM"
IIPOCTPAHCTBA-BPEMEHH, HE BBIICPKUBACT HUKAKOW KPUTUKU. Benb
Ul TOTO, 4TO Obl OOHAPYXKUTh 3TO UCKPUBIIEHUE, HYXKHO, KaK MU-
HUMYM CPaBHUTb €0 C YEM-TO IPSMBIM.

A WCKpUBJIIEHHE BPEMEHHU — 3TO BOOOIIE KaKOW-TO BCEJICH-
ckmit 6pen. Ho Tak kak BceneHHass OECKOHEYHA U HUYETO MPSIMOTO,
C YeM MOKHO ObLIO ObI €€ CpaBHUTB, 3a MpeaeraaMu e€ 0ECKOHEUHO-
CTH He HaOJIoaeTCsl, TO pacCcyKaaTb 00 ’TOM MOKHO OECKOHEUHO
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JIOJITO, COBEPILIEHHO HE OMacasch, YTO TBOIO JIOKb OBICTPO pa3olbiia-
yar.

U nasxe HACOUMHATH CKa30K O MHOKECTBE BCEJICHHBIX, 110 KO-
TOPBIM JIa’K€ MOXKHO YBJIEKATEJIbHO MOMYTEIIECTBOBATh, MPOHUKAs
U3 OIHOH B IPYTyIO Uepe3 "KpPOTOBBIE HOPBI" UM "4EPBOTOUMHBI".

[IpyHIMI OTHOCUTENBHOCTH — 3TO, 110 CYTH B3SIThIN U3 MaTe-
MaTUKH MPUHIXI KOMMYTaTUBHOCTU apU(PMETHUECKUX OIEpaIdii.
Bennb coBepliieHHO HeBaXKHO MPUOABIIsieTe BbI ABa K TPEM HIIM TPH K
JIBYM, B p€3yJIbTaT BCE PaBHO OYJAET MATh.

Benp maras mo 3emuie, BIIOJIHE MOKHO CUMTATh ceOs MOKOS-
HIMMCS ¥ IBUTAIOUIMM HOTaMU 3€MIII0 BMECTE CO 3BE3/IaMH, rajlak-
TUKaMH U BCEl OECKOHEYHOU BceneHHOW. Bee popmyibl MexaHUKH
NPUHLMIIAAIBHO OCTAHYTCSI HEU3MEHHBIMHU.

C Touku 3peHMs] MaTeMaTHUKH, Harpumep, cucrema Kormep-
HUKA MPAKTUYECKU HE UMEET HUKAKUX MPEUMYILIECTB IIEpesl CUCTe-
Mol [Itonomes. Benp smroau NpekpacHO yMeIU pacCUUTHIBATh 30/U-
aKaJbHbIE MOJIOXKEHUS, JTYHHBIE U COJHEYHBIE 3aTMEHHUS, J1aXKe He
npeamnonaras, 4ro He 3emuist Bpamiaercss BOKpyr CosiHIa, a COBCEM
JaxKe Hao0OpOT.

Jl1st MaTeMaTHKY 3TO COBEPIIEHHO 0e3pa3inuHo, (HopMyIIbI
OT 3TOr0 HE MEHSIOTCS, HO C TOYKH 3peHUs (PU3UKU U 3APaBOro
cMbIciia - 3T0 abcypa. OcoOeHHO Koria U3 MaTeMaTUYECKUX Mpeoo-
pa30BaHUI MBITAIOTCS BBIBECTH KAaKHE-TO (PU3MUECKUE UCTUHBI, KO-
TOPBIX B MAaTEMAaTUKE HET U ObITh HE MOXKET.

Opnnako y4€HbIE YK€ HaCTOJIBKO 3aIlyTaJIMCh B MaTeMaTHye-
CKHX MpeoOpa3oBaHUAX, UTO COBEPIICHHO HE 3aMeyaroT, 4TO Ipe-
BpaTWJIM HayKy B OaHalbHYI0 HyMeposoruto. Ho HeBo3MoXkHO Hay-
BaTh MBUIbHBIN MYy3bIph OeckoHeuHO. OH Bce paBHO PAHO WIIH
MO3/IHO JIonHET. Bee HaywHOe coo011ecTBO, ¢ ATOW TOYKH 3pPECHHS,
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MPEJICTaBIISIeTCS TOJION MPUMUTUBHBIX JAUKApel, HAIICAIIUX JIBU-
rateilb BHYTPEHHEro CTOpaHUs U MBITAIOMUXCS MOHATh MPUHIIUIL
€ro JIUCTBUS, N3y4asi CTPOCHHUE JIETATICH.

Pa3o0paB ero Ha yacTu M pacTalyB [0 XUKUHAM, OHU IIbI-
TAIOTCS C TIOMOIMIBIO U3YYEHUS Pa3MEPOB OTICIBHBIX JETaCH, 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 JAeHCcTBUs. Y yem Oorbliie OHU YriyOmsioTes B
M3y4YeHHUe JIeTale U 4eM OOJIbIle NCITUCHIBAIOT CTEHBI memep (op-
MyJlaMH, TEM BCe JallblIe YXOJAT OT HOHUMAaHHUS.

U yxe Te, KTo mocnabel pa3yMoM, HAUWHAIOT OOBSICHATH €T0
paboTy HEeKMMU OOKECTBEHHBIMH CHJIAMH WJIM KaKUMH-TO MUDHUIe-
CKHMHU KBaHTOBBIMH 3aKOHAMH.

22. MaremaTuka 1 pusndecKuit
CMBICJI

Crnernoe mepBOOBITHOE OJIarOrOBEHHWE HAYYHOT'O COOOIIIe-
CTBa, Mepe] MaTEMAaTUKOW, KaK Iapuled HayK, MEepernyTaBIIero eé
CO CIY)KaHKOM, OKa3aJo Y4€HBIM MEIBEXKbIO YCIYTY, NMPEBPATUB
HayKy B HEKOE MOJ001Me XUPOMAHTHH, CO CBOMMH IIIaMaHaMH, TPO-
pI/IL[aTe.H}IMI/I 1 TOJIKOBATCJISIMH.

Ctporo roBopsi, MaTeMaTHKa BOBCE HE SIBIISETCS HAyKOH, a
BCCIo JIMIIb KpaTKI/IM 1 JO0BOJBHO HpI/IMI/ITI/IBHBIM A3BIKOM, KOTOpBIM
OTHCATH JIaXKe MIPOCTYIO0 OKPYKHOCTh MOKHO TOJILKO OYE€Hb TPUOITH-
3UTEJIBHO.

CrtpemMieHne BBIBECTH U3 MAHUITYJISIIIMN a0OCTPaKTHBIMHU Ma-
TEMaTUYECKUMHU CUMBOJIaMH U (popMysiaMu HeKue (pu3ndecKue uc-
THHBI, TPUBEJIO K U300PETCHUIO TTOHATHH, HE COBMECTUMBIX C 3aKO-
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HaMU IpUPOJBbL. MaTeMaTHKOM, KaK KPaTKUM S3bIKOM, MOKHO OITH-
caTh Kakoe-I10o sBJICHHE, HO OOBSACHUTH €r0 OHA HE B COCTOSIHUU U
CO34A€T TOJBKO MILIIO3HUIO TOHUMAaHUS.

B ornuumu oT MaTeMaTHKH, B IPUPOJE HE CYHIECTBYET HH-
YEero OTPULIATENBHOIO UM MHUMOTIO, II03TOMY B HEW HET U HE MO-
XKeT OBbITh HUKaKoW aHTUMaTepuu. [1010XKUTENbHBINA U OTpULIATEIb-
HBIN 3apsAabl — ATO IPOCTO IMPOTHBOIOJIOKHBIE CBOWCTBA MaTEpUH,
AQHAJIOTMYHBIE, HAIPUMEpP, MPO3PAYHOCTH U HEMPO3PAUYHOCTH Be-
IIECTB.

N npu oO6benuHeHNH MaTepUaIbHBIX O0BEKTOB C MPOTHBO-
HOJIOXKHBIMU CBOMCTBAaMH, 3THU CBOMCTBA MPOCTO OOBEIUHSIOTCS,
1100 KOMIIEHCUPYsl, INOO yCUIIUBas ApyT Apyra. B mpoTtuBHOM ciy-
yae, JI0Oble B3aUMOJCHCTBHUSA BEIIECTB C MPOTHBOIOJIOKHBIMU
CBOWCTBAaMH NMPHUBOIMIN ObI K OJTHON aHHUTHIISIINH, KaK X (U3H-
YECKOMY MCUE3HOBEHUIO, YTO MPOTUBOPEUYUT BTOPOMY Hadally Tep-
MOJIMHAaMUKH. B pupoae HET HU HHTErpanoB, HU KBAJPaTHBIX KOP-
Hel, Hu cuHycoB. [IoToMy 4TO Bee 3T0 — Jake He Kakue-To (pusuye-
CKH€ BEJIMYMHBI, a BCETO JIMIIb OTHOIICHUS 9TUX BEINYHH.

N yxe ner 4yepe3 cTo MOTOMKH OyAyT IMOKAaThIBAaTbCS CO
CMeXYy Ha/l TAKUMH "HayIHBIMH ' TIepJIaMu, Kak 0030HbI XUTTCa, Yep-
HBIE JBIPBI, PyYKH Ywuiuiepa, Kotsl llIpenunrepa, rpaBUTaliluOHHbBIE
KOJUJIAIICBI U IPOYME MTOPOKIEHUS IPUMUTUBHOTO CO3HAHHUS.

Kaxk ckazan ogHaXanl DHUHINTEHH, MaTEMAaTHKa — 3TO €IUH-
CTBEHHBIH crioco0 mpoBecTH caMmoro ceds 3a Hoc. U cam ke 1o ymu
B 9TO BJIANAJICA. .. [ paBUTAllMOHHBIN KOJIJIAIC U aKKpeLUs, KaK IMOJ-
HATHE caMoro ceOsi 3a BOJIOCHL. boJbIIoi B3phIB, Kak TBOPEHHE Ma-
TEPUH U3 HAYETO.

MosnekynsapHO-KMHETHYECKAs: TEOPHUs U TEOpHUs CTPYH, KAK
00pa3uMKy BEYHOT'O ABUraTeNsl U MHOKECTBO APYTUX a0CYpIHBIX U
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0€CCMBICIIEHHBIX THIIOTE3, BEIBEIEHHBIX U3 MATEMAaTHUECKUX MPE00-
pa3oBaHMi, MAJIO Y€M OTIUYAIOIIUXCS OT OMOJICHCKUX CKa30K M CO-
YMHEHUH (paHTacTOB, CO BPEMEHEM HaBCET/1a UCUE3HYT U3 HAYKH.

Benp HeyauBHUTENBHO, YTO TEOPHs OONBIIOTO B3pbIBA, KaK
00XKECTBEHHOE TBOPEHHE MATEPHH U3 HUYEro, ¢ OONBIION OXOTOM
ObUIa IpU3HAHA PEIMTHO3HBIMU Mpakobecamu Batukana.

Henb3st oTpuniaTh TOro, 9To MareMaTHYeCKH MOXHO MTOCUYH-
TaTh HACKOJIBKO YBEIMYHUTCS JUTMHA JKEJIE3HOM JIMHEHKHU TPU MUIUIU-
OHE TpajlyCoB, HO OOCYX/aTh IPU 3TOM €€ CBOWMCTBA MOT'YT pa3Be
YTO yMaJIMIIEHHBIE, IOTOMY YTO HU NPH TAKOW TeMIlepaType OHa
pocTo He cymiecTByeT. OHaKo, HECMOTPSI Ha 3TO, IICEBIOYYEHBIE
Ha TIOJJHOM CepbE€3e OMMCHIBAIOT, HAIPUMEpP, YEpHBIE IBIPbI, Kak
OyATO y)Xe MOIIyHaaud UX COOCTBEHHBIMH PYKaMH, TOBOPAT 00 ak-
KpEIuy, KaK MaJeHuy MaTepuu caMoi Ha ce0si, Kak OyATO BHAETH
3TO Te-TO BOOUHIO.

Onwucanus pa3IMYHBIX MapalOKCOB, HEOOBACHUMBIX 3 dek-
TOB U SIBJICHUH, SIKOOBI CYIIECTBYIOIIUX B MIPUPOJIE JTABHHOH JILETCA
C 2KpaHOB OOJIBIIMHCTBA TEJIEKAHAIOB U YK€ MPEBPATUIIOCH B JI0-
XOJIHBIY OM3HEC Ha HEBEXKECTBE 0ObIBAaTENIEH M TaK HE CHIIBHO o0pe-
MEHEHHBIX CIIOCOOHOCTBIO K MBIIUIEHUIO.

U camoe cTpariHoe, 4To y4€Hble IPU 3TOM HUYETO HE MOTYT
BO3Pa3uTh. B HX cpelie HEBEKECTBO YK€ JOCTHUTIIO TAKOM CTEreHH,
YTO MHOTHE U3 HUX BEepsAT B 00ra, a HEKOTOPHIE 1aXKe U HE CKPBIBAIOT
3TOTO.

Bosiee Toro, B HEKOTOPBIX YUE€OHBIX 3aBEICHUAX YK€ JIeia-
IOTCSl TONOJ3HOBEHUs yupeauTh Kadenpel OorocioBus. U s He
YIUBIIOCh, YTO B CKOPOM BPEMEHM AOHAET O4epelb U 10 BO3POXKIe-
HUS CBATEHIIIEH UHKBU3UIINU.

VYuéHble U caMH yXe JaBHO MPEBPATHWIINCh B TOJIKOBATENIeH
pe3yabTaToOB MaTeMaTHUECKUX PeoOpa30BaHuii, 10100HO acTpoJIo-
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ram, MpeCKa3bIBAIOIIUM JIIOJICKUE CYIbOBI IO PUCYHKY PACIIONIONKE-
HUS 3BE37 HAa HeOe, COBEPILIEHHO HE MOHUMAs, YTO 3TU SIBJICHUS
HECOIOCTaBUMbI U TIOJJYMHEHBI COBEPILIEHHO PAa3HbIM 3aKOHAM.

Ecnu nBuxenmne HeOECHBIX TEJ JOBOJIBHO JIETKO MpeIcKa3y-
€MO, TO IIOBEEHHE OTAEILHOIO YEJIOBEKA, 00JIafaroIero cBo00 Mol
BOJIH, TIPEJICKA3aTh HEBO3MOXKHO.

YMmeHue GpaHTaCTHUECKH HAyKOOOpa3HO TPAKTOBATh PE3YIlb-
TaThl MAHUIYISALNANA MaTeMaTHYeCKUMH (OpMylIaMHu, CUUTACTCS
MPU3HAKOM HEOPJMHAPHOTO yMa M HECTaHAapTHOTO MBILUICHHUS, HE-
JIOCTYITHOTO TIpocToMy cMepTHOMY. Co3maB cebe O0XKKa 10 UMEHH
"MaremaTuka", yuy€HbIe YK€ HECKOJIPKO CTOJICTUH BOIAT cels 3a
HOC, Jla’ke He M0JJ03peBast 3TOro.

3Hasi, 4TO JBAXKIBI [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 (PU3UYecKOoro CMbICTA U, TEM HE MEHEee, CO3/IaB B Ta3ax
0OBIBaTENS WILTIO3UIO BEICOKON HAYYHOCTH.

N 5Ty uinmro3urio JIErKo NOAKPENUTh TPOCTOM MPOBEPKOM Ma-
TEMaTHUYECKHX BBIKJIaZIOK OOpaTHBIM JEHCTBUEM — pa3esiuB YEThIpe
Ha ABa. [loromy 4yTO MI00BIE MaTEMaTHUECKHE T0KA3aTEIbCTBA IIPEI-
CTaBJISIIOT COOOM TaBTOJIOTHH, YKJIQIBIBAIOIIMECS B MPOCTYIO (Hop-
MyJ1y: "IBaXbl 1B paBHO YETHIPEM, IOTOMY UTO YETHIPE, IENEHHOE
Ha J1Ba, paBHO IBYM". 1 BOT Ha IOJTOOHBIX TABTOJOTHSIX BEICTPOCHBI
MPAKTUYECKH BCE, TAK Ha3bIBACMbIC HAYYHBIC TCOPHUH.

[TyOnuKysICh B CBOUX PELEH3UPYEMbIX HAYYHBIX U3JAHUSIX,
KyZla 3aKpbIT JIOCTYI CBEXEHM MBICIN U OECKOHEYHO MOJCUUTHIBAS,
KTO KOrO MEPEelUTHPYET, HaydyHOE COOOILECTBO MpeBpaTHiach B
CEKTy MOCPEICTBEHHOCTEH, COCTOSIIIYI0O B OCHOBHOM H3 JIOJIEH,
YMEIOIIMX JIMIIb BUPTYO3HO MAaHUIYIUPOBATh HU(ppaMu, 0co00 He
3alyMbIBasCh HAJl UX (U3MUYECKUM CMBICIIOM. M naxe mmeer MecTo
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COBEPIIICHHO Ope0BO€ MHEHHUE, YTO YeM abCypaHee TEOpUs U 4eM
0oJbIIIe B HEH MaTeMaTHUKH, TEM OHA T€HHAJIbHEE.

3auaTOYHOE COCTOSHUE JIOTUYECKOTO MBILIUICHHUSI BCEro
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>KHOCTh 4epe3 €€ AuaMeTp, IOTOMY YTO BEIHMYUHBI 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" BBIYUCIIUIIM, 4TO 14 MUIIITMApAOB JIET Ha3a]] BCEJICHHAs IPE-
cTaBysiIa co00it 6e3pa3MepHyI0 TOUKY ¢ OECKOHEYHON MacCOM.

Kotopasi, Mo HEMOHATHBIM MPUYUHAM BIPYT B30PBAIACH...
CoBepIlieHHO BHIMMO HE MOHUMAsi TOTO, YTO BCEJICHHAs OECKo-
HEYHa, a 0ECKOHEYHA — 3TO HE 3HAYUT OYEHB OOJIbIIIAs.

BooOmie-to, B Hayke 3a0nyxaeHus Obitu Bcernga. MHorma
OHM JUTWJIMCh CTOJIETHSIMHM, a MHOTJA U ThicAumieTusMu. JIroObie
Hay4YHbIE SKCIIEPUMEHTHI BCET/Ia TUIAHUPYIOTCS TaKUM 00pa3oM, 4To
OBl IOJYYUTh KaKHE-TO 0XKUJIaeMble, pe3yJIbTaThl.

W ecnu mony4yeHHbIE pe3yNbTAaThl PACXOIATCS C OXKHUAAe-
MBIMH, BO3HUKAET COOJIa3H MOAKOPPEKTUPOBATH X KaKHM-HUOYIb
OYCHb BAXKHBIM KO (HUITMESHTOM.
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[Tpuaymars, HapuMep, KaKyr-HUOYIb "TIOCTOSTHHYIO boitb-
IIMaHa" WA U300pECTH KaKOH-HUOYIb "TPUHIIMIT HEOMPEaeIEHHO-
CTU", YBEKOBEUYHMB CBOE MMsI B UCTOPUM HAYKH W 3aKpENUB B HEH
CBOM 3a0JTy>KJICHUS.

B npupone He cymiecTByeT HUKAKUX MapajuieIbHbIX Mpsi-
MBIX, JI0Ka3aTeLCTBO TEOPEMbI O KOTOPBIX MOAPOOHO pazOupaeTcs
B IIKOJIBHBIX y4EOHHKAX MaTeMaTUKH, JIIOObIC IMHUU B HEW BCeraa
nepecekaroTcs. Jlaxe CBET He MOXKET JBUTaThCs MPSAMOJIUHENHO.

K HacTosiemy BpeMeHH! TakKMX MaTeMaTUYeCKUX 3a0Tyxkie-
HUI ¥ TPOTUBOPEYUH B HAYKE HAKOITUIIOCH CTOJIBKO, UYTO HEKOTOPBIE
"y4éHble" pa3yBEpPUBIINCH B BO3MOKHOCTH MTO3HAHUS TPUPOIbI, 10-
MyCKalOT CYIIECTBOBaHUE Oora.

U yxxe ocobo nepemyapeHHbIe "TeHUH" OT IICEBIOHAYKH ITbI-
TAlOTCS NPOJABUraTh "TEOPUHU', OCHOBAHHBIE HA CPEIHEBEKOBBIX
IPEJCTaBICHUSIX O TOM, YTO "JIy4H 3peHMs" UCXOAAT U3 I11a3, a 3Ha-
YUT pe3yibTaThl HAYUYHBIX SKCHEPUMEHTOB HAIPSIMYIO 3aBUCST OT
TOT0, CMOTPUT HAa HUX AIKCIEPUMEHTATOp WJIH CIIydallHO OTBEp-
Hyncsi. Hago monarars, uto B (hopMynax CKOpO MOSIBUTCS HOBBIM,
Jocesie HEeBUJIaHHBIN WiieH - Habmonatenb. M BO3MOXKHO ero aaxe
OOBSBST HOBOW MHUPOBOM KOHCTAaHTOM.

Ecnu Obl yenoBek He KMMeJ OPraHOB 3pEHHUS, TO BIIOJIHE
MorJia ObI TIOSIBUTHCS TEOPUS, YTBEPHKAAIOIIasl, YTO CKOPOCTh 3BYKa
HEBO3MOKHO IPEBBICUTH. W TEOPETHKHM C YMHBIM BHAOM pacCyk-
Jany OBl 0 TOM, YTO Y JIETSIIEr0 CaMOJIETa HEBO3MOXKHO OIIPECITUTh
CKOPOCTb ¥ KOOPJIMHATY OHOBPEMEHHO U IIO3TOMY OH SIBJISIETCS HE
MaTepHaIbHBIM TEJIOM, a BOJIHOM M MpocTo "pa3Mazan” 1mo HeOy...

BosbméM 1u1st mpuMmepa npoctyio GopMyily, Tak Ha3bIBae-
MOT0, 3aKOHa BCEMUPHOTO TAroTteHus. [IpaBaa e€ yxe 1aBHO yClioxk-
HWIN PA3JINYHBIMUA KOO(PPUIIMEHTaMH, XOTs JUIsl HAC 3TO HEBAXKHO.
Baxen cam npuHiun. B e€ duciaurene CTOUT NPOU3BEICHUE Macc
B3aUMOJICHCTBYIOIIMX TeJl. YUEHBIE OOBSICHSIOT 3TO MPOU3BEICHHUE
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TEM, YTO Ka)K[as 4acTHLla OJHOrO Teja MPUTATUBACTCA K KaxIou
YacTUILE IPyroro.

[TpUTArMBaTHCA-TO OHU NMPUTATUBAIOTCS, HO TOJBKO HE Kak
OTJENIbHBIE YaCTHIbl, a Kak enuHoe 1enoe. Kycok GeroHa — 310
TBEP/OE TEJIO U €r0 CBOMCTBA PAa3UTEIbHO OTIMYAIOTCSA OT FOPCTKU
LIEMEHTHOM ITBUIH.

W BooOIIE HEMOHATHO, KaK MOXXHO YMHOXHTh Maccy Ha
Mmaccy? Benp cinenys nmpaBuiamM MaTeMaTHKHU CIIELYET YMHOXKaTb U
pasMepHoctu. U yto momydaercs B pesyibrare-to? KBaaparHas
macca?

Wnu Bo3pMéEM u3BecTHYIO hopmyny E=me? u mycTh KTO-HHE-
OyIb U3 YUYEHBIX MOMPOOYET OOBACHUTD (DU3NUECKUA CMBICIT KBaJ-
pata ckopocTu cBeTa. Kak yMHOXHUTB CKOPOCTh Ha CKOPOCTh? DTO
ut0, 9%10'® KkBagPAaTHBEIX KUJIOMETPOB B KBAAPATHYIO ceKyHxy? Mnu
B CEKYHJY 3a CEKyHIY?

W Takux JAMCYycoB, MO MHJIOCTH MaTeMaTHKU B (DU3HKE
peocTaTodHo. J[ocTaTOYHO BO BCSIKOM ciydae JJisl TOrO, 4TOOBI
peBpaTUTh €€ B IIceBAOHayKy. M camoe cTpamiHoe B 3TOM TO, 4TO B
TOJIOBBI CTYJIEHTOB YX€ 0oJjiee cTa JIET 0]l BUJOM BBICOKOW HayKH,
"BTIOXHUBAIOT", IO CYTH, HOBYIO INCEBIOHAY4YHYIO cucteMy l[IToiso-
mesl.

Xots 3a011yXIeHHE B T€OLEHTPU3ME, OBbLIIO HE OT IIIYIOCTH,
Belb JJIS TOTO, 4TO Obl TMOHATH, YTO 3€MJIsi JIBHXKETCS BOKPYT
Connua, HyxHO *UTh Ha ConHue. IloaToMy B HcTOpUM HayKH CU-
crema [Itomomes ocraHeTcss Kak HEW30EKHBIM M 3aKOHOMEPHBIH
9Tall Hay4HOT'O MO3HAHMUSL.

A BOT KBaHTOBasl (U3UKA, TEOPUS OTHOCUTEIBHOCTH, I'PaBH-
TAllMOHHBIN KOJIIAIIC, YEPHBIE JBbIPBI, YK€ B HEAAIEKOM OyaylieM
pa3aensaT cyAb0y MHOTOUNCIIEHHBIX TPAKTATOB CPEJHEBEKOBBIX CXO-
JIaCTOB O KOJIMYECTBE YEPTEH WIIM QHT€JIOB Ha OCTPUE UIJIBL.
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OHM HUKOI/Ia HE TIOJy4YaT MOATBEP)KICHUS U Pa3BUTHS, TaK
KaK SIBJISIIOT COOOM CBHUIETENHCTBA MCEBJJOHAYYHOIO HEBEXKECTBA U
OTKPOBEHHOM TJIYNOCTH. ..

23. BuiBOABI

Ha ocHOBe BBIIIEN3105)KEHHOTO TOABEAEM HEKOTOPBIE UTOTH.

Bcenennas - 370 6eCKOHEUHAs! MaTePHsl, HAXOASIIASCS B BE-
HOM OJHOHAIPABIEHHOM U HEOOPATHMOM TPOIECCEe CHHTE3A.

Cunme3s — 3TO NPOLIECC HENIPEPHIBHOIO YCIOKHEHUS CTPYK-
Typbl MaTepuu, OOYCIOBICHHBIH €€ ANEKTPUYCCKUMU 3apsIaMu U
COTIPOBOKIAIOIIHNICS HEITPEPHIBHBIM COBEPIIICHUEM PAOOTHL.

Ilpocmpancmeo — 310 CBOMCTBO MPOTKEHHOCTH caMOil Ma-
Tepuu. Hu B Kakom ApyroM npocTpaHCTBE, B BUAE MYCTOTO SIIHKA,
BCEJICHHAsl HE HYK/1aeTCs.

Bpema — 3T0 CBOMCTBO BBICOKOOPTAaHM30BAaHHOW MaTE€pUU —
MO3ra, 3alIOMUHATH TPOMEKYTOUYHBIE COCTOSHHS KAKUX-TO MPOIIEC-
COB, CPaBHHBAS UX C APYTUMU. B mpupoje HeT Takoro (U3HIECKOTO
npoiiecca, Kak Bpemsi, OHa CYIIECTBYET B BEUHO JJISILIEMCS HACTOSI-
IIEM.

JIroObie MaTepuanbHbie 00pa30BaHMS — YaCTHUIIbI, MAKPOTEIIa,
KOCMHUYECKHE OOBEKTHI, O0JIaJalOT ZpasumauuoOHHbIMU TIOJISMU,
COCTOSAIIMMHU U3 JIEKTPUUECKHX ITOJIEN MPOTUBOMOJI0KHBIX 3HAKOB.

B rpaBuTanimoHHOM 1oJie pacpoCTPaHsAIOTCs, BO30YK1aeMble
B HEM [IBIDKEHHUEM MATEPHAIBHBIX OOBEKTOB, ZpAGUMAUUOHHbLIE
60/1Hbl, Ha3bIBaeMbIE O(DULINANTBHON HAYKOH, SJIEKTPOMarHUTHHIMHU.

['paBuTaimonHas BoJiHa — 3TO MOIEpPEYHAasi BOJIHA, PaCIpo-
CTPaHSIONIASACS HA TPAHUIIEC IBYX SJIEKTPUUYECKUX MOJIEH C MPOTUBO-
MOJIOKHBIMM CBOMCTBAMH, M3 KOTOPBIX COCTOUT I'PABUTALMOHHOE
noJie.
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['paBuTanmonHoe moje oOBEKTa MOXKET HUMETh ACUMMENt-
puto, oOyCIIOBIICHHYIO Pa3IMYHON BETUYMHOW OOpa3yroUIUuX €ro
AJICKTPUUYECKHUX TTOJICH, KOTOpast OMPEIEsIETCs pa3HOCTHIO dJIEKTPH-
YECKHUX MOTCHIIMAIOB B KAKOW-TMOO TOYKE, IPAaBUTAIIMOHHOTO TOJIS.

[Tpu nBMKEHUM YACTHUIBI B ACUMMETPUYHOM TPaBUTAIIMOH-
HOM TI0JIe, BO30OyKaemas el TpaBUTAIlIOHHAS BOJTHA UMEET achuM-
METPUYHBIC aMIUIATYIbI MTOJOKHUTEIBHBIX U OTPUIIATEIBHBIX BOJIH,
YTO BIIMSET HA HANIPABIICHUE JBUKCHUS 3TOM YaCTHUIIBI U €€ Bpallie-
HUE.

A= Aq = ('q)n - (+q)n 20e
A = Aq — acummempus epasumayuoOHHO20 NoJsi,
(+q)n — nOMenyuan noas NOLOAHCUMENbHO20 3apPa0a 8 MmouKe N, a
(-q)n - nomemnyuan nons ompuyamenrbHO20 3apsaoa 8 MOU JHce
mouxe.

Acummempus rpaBUTAITMOHHOTO OS] MOXKET OBITh, KaK 1MO-
JIOKUTEIbHON, TaK U OTPUIIATEILHOM.

Benuuunoii acummempuu rpaBUTAIMOHHOTO TTOJS aTOMOB

OTIPEJICIISICTCS arperaTHOE COCTOSTHUE BEIECTBA.

Temnepamypa maTepuaibHOTO TEla ONPEACISACTCS pPA3HO-

CMbl0 acummempuii €ro aTOMOB U aTOMOB OKpYyXaroien

Cpelibl.

to= AA =As— Ao = A(Qs— AQoTaeC

AA - paznocmo acummempuil,

Ao - acummempus 2pasumayuoOHHO20 nois 00veKma,

A(Qs - acummempusi 2pasumayuOHHO20 NOas CPeobl.

Cneoosamenvno, acummempus — 3mao, no Cymu, u30btmoy-
HbLL IIEKMPUYECKUll 3apsa0 u nepemexkanuem uiu ouggysueit
INEKMPUUECKUX 3aPA006 8 NOJIHOU MepPe ONPedeslomcsa éce 63a-
umooeiicmeus 8 npupooe.

Kpome 3T0ro, rpaBUTaliuoOHHOE NOJIE MOKET UMETh "nepe-
Koc", 00yCIIOBJICHHBIN JIMHEWHBIM CMEIIeHHuEeM, 00pa3yroIuX ero,
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BIEKTPUYECKUX TOJIEH. DTOT JUHEUHBIN CIBUT JEKTPUYECKUX TTO-
neit opuIMaIbHON HAYKOW HAa3bIBACTCS MACHUMHBIM NOJIEM.

Ku3np — 5TO NPOU3BOJBHO B3ATHIA YPOBEHb CIIOKHOCTHU
CTPYKTYpbl MaTepHH, KOTOpasi HaXOAUTCS B COCTOSIHMM Ipoliecca
OECKOHEYHOTO CHHTE3a, HEMPEPHIBHO BOCTIPOU3BOISICH U OCO3HABAS
cebst opranoM, c(hOpMUPOBAHHOM U3 BEICOKOOPTaHU30BAHHOM MaTe-
pUU — MO3TOM, CIIOCOOHBIM HCIIOJIb30BaTh B MPOIECCE KU3HEACS-
TEJIbHOCTH JIEKTPUUECKHE CUTHAJIBI.

24. IIpuioxenue

L4 CuHTe3, KaK PoLece IBOJIHIIHI

Cunme3 (00vedunenue) — 3IMo 00ULAA HANPABIEHHOCIb HPOUECCO8 IGOIOYULL.
Yenogeueckoe 0oujecmeo, KaK u 00vle Mamepuaibhvle 00veKmol, XOmMa u He 6 MAKoil
AGHOIL hopme, HO MAKIHCE ROOYUHAIOMCA INMOMY HPUHYUNY 00beOUHEHUSA.

...H3 cybanemenmapnuix uacmuy cuHme3upyiomcs 1emMeHmapHsle, u3 nemeH-
MAapHBIX — AMOMBL, U3 AMOMO8 — MoaeKyabl. MoneKyvl 00pasyrom 6bICOKOMONEKYAAP-
Hble coeOuHenus, U3 KOmopolx, co epemenem, (Hopmupyloncs pacmumensuole u Hcu-
eommuute knemku. Knemku o6vedunaromes ¢ Mnozoxknemounsle 00pazosanus, Komopwle,
6 C6010 0uepedsb, 6CMYNAIoOm 6 CUMOUO3 Opyz ¢ Opy2om U 00pa3yIom OpPZaHU3Mbl, MAK
Hazvleaemulx, ""Hcusvix' cyuecme. Imo puiovl, nmMuLybl, NPECMBIKAIOWUECA, MIEKONU-
marowue u 4enoeex, KaK Hauboee pazgunoe u, 061adaruiee camocoInanuem, cyuie-
cmeo.

J100u 06vedunaromces 6 pooosvie 2pynnvl, 6 Nj1eMeHd, CIPAHbL U 20CY0apcmeda.
Yepe3 nekomopoe epems, cmpansl, 011 mozo Ymoosl He noudHyms 6 6opvode co ceoeil
COOCMBEHNOIL 27IYROCMBIO, OY0YM BbIHYHCOCHBL 00BEOUHUMBCA 8 00HO 27100a1bHOE NIaA-
HemHnoe 20¢cyoapcmeo, NOMOMY Umo 6ce, YUMo HAXOOUMCA He MOIbKO HA NIAHeme, HO U
60 6CeNenHOIl, He NPUHAONEHCUM HUKOMY, a4 3HAYUM NPUHAONEIHCUM BCEM.

Cam uenosex — 3mo MonAbKO Mamepuanbiovlii 00beKm unu op2anu3m, noIyuus-
wiuil, 6 pe3yivmame I80I0UUOHHO20 NPOYeEccd, CROCOGHOCHIb 0CO3HAMb e KAK UH-
ousudyanvHocms. Bozomuueuiuii ceon ''yapém npupoowt'’, smom mamepuaivHulii 00v-
eKm, cpasy ce NPUHAICA 34 NOKOPEHUe INMOIL CaMOoll RPUPoObl, YACMbIO KOMOPOIl O
cam u aenaemca. U monvko nokopug co6cmeeHHyI0 2iynocmey, a1i00u ROUMYm, 4mo
ovL10 ynuumodxyceno umu ¢ "'nuye' CCCP.

Cogemckoe o6ugecmeo — smo pe3ynvmam cunmesa (00veduHenus) Ha donee 6ol-
COKOM ypoeHe opeanusauuu mamepuu, ha npunyunax pagercmea. Yenoseueckoe 0o-
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U{ecmeo Ha HACMOoAWeM HUIKOM YPOGHE YMCHEEHHO20 PA3BUMUA NOKA He MoJicem C)-
wecmeosams 6e3 uoeonozuu. bes neé ono npespawjaemcs 6 00e3vAHLIO CMAIO, YMO NPe-
KpacHo euono na npumepe coepemennoii Poccuu.

Ilepecmpoiika omopocuna eé na 300 nem nazad, no cymu, 6eprys IKcniyama-
YUIO YeSl06EKA UeSI06EKOM U YHUUNOMNCUB 6Ce COUUATIbHbIE 3a60e6anus. Bee, cozoannoe
mpyooM MUNIUOHOE, PA360POBAHO HOGbIMU Doapamu. Ocmaémca 60cCIMaHOGUMb UL
Kpenocmuoe npago u céameiuiylo UHKU3ULUIO. ..

Yuuumoosicenue mapkcusma, Kaxk udeonozuu 00CMamouHo 6biCOKO20 UHMEIEK-
myanvhozo yposeus, omépocuno Pocculo, npakmuuecku, 6 cpeonesekogve, npespamue
eé ¢ heoodanvnoe 2ocyoapcmeo, 20e npagam 6aj, napazumupyloujue Ha oduiecmee, uH-
ouguobl.

Ilpunyun yacmuoii co6cmMeeHHOCIU U UHOUGUOYAIUIM HEUZDEHCHO 0YOym nPO-
6oyuposamy Hepapeuiumvle KOHGIUKMbL MeHCOY PASIUYHBLMU CTIOAMU 00Wecmea u
mpebosamy HeOOXOOUMOCIU HAPAWUEAHUA KAPAMETbHBIX OP2AHO8 U NPUHAMUA
02POMHO20 KOAUHECME0 DECCMBICTIEHHBIX 3AKOHO6, PellaMeRmupyiouiux, npaKmuye-
CKU, Ka)coolil uiaz.

Jwboe, neocmopodcno ckazannoe cnogo Heusdexicno oyoem npueooumy K 603-
HUKHOBEHUIO MPYOHOPA3DEUIUMBIX KOHMIUKMHBIX CUMYayuil, KaKk Mexcoy omoeb-
HbIMU UHOUBUOAMU, MAK U OMOEIbHLIMU ZPYRRAMU, YN0 8bLILENCA 6 HEONPABOAHHYIO
3a2py3Ky CYOeOHOIl cUCmeMbl CMEXOMBOPHBIMU cYOeOHbImu uckamu. JToou dydym eui-
HYXHCOEeHbL c1edump 0pyz 3a Opy2oM U 01 HOPMATLHOIL Yel068e4eCKOll HCU3HU, He ocma-
Hemcsa epemenu.

Obwecmey yzpodicaem coyuanbHblil KOANANC, KOMOpPblil, 8 Xyouiem ciyuae, Mo-
JHcem npugecmu K pazea3vléanuio 2100a1bH0l 60UHbL ¢ RPUMEHEHUEM AMOMHO20 OpY-
JHcuA... Ycepono nacaxcoaemas Kanumanucmu4eckana IKOHOMUKA U YACMHAA COO-
CIMBEHHOCMb, C MOYKU 3PEHUA YUIUKU — IMO NPOUec, UOYUUIL ¢ HapyweHueM 3aKOHA
npupoObL - 603pACIMARUA IHMPONUU. Y meX, KIo umeem MHO20 0eHez, UX CIaHOBUmMCc
ewé bonvute, ay K020 ux mano, pasopaomca coscem. Ilosmomy ¢ pazeumuem unmen-
JIEKMYaAIbHO20 YPOGHA 3eMHOU YUGUAUAYUU, KARUMATIUCIMUYECKAA IKOHOMUKA yMPEM
Haecez0a.

A noka Hepazymuoe uenoeeuecmeo Oyoem pyKO80OCHE06aMbCA NPUHUURAMU
yacmmnoi coocmeenHocmu u azpeccusHvimu no3ynzamu Muuypuna, umo ''mui ne
001HCHBL Heoamb muaocmeii om npupoost'’, 0Ho HeusbexHcHo dyoem obpeyeno Ha npe-
CMYRHOCHIb, 0OMAHbL, 60POECME0, PA300PbL U GOUIHDL. ..

U] Ot aBTOpa

B 2mo neeo3mosnrcno nosepume, 0a smo u nesasxcno, Ho 19 anpens 2013 zooa ovin
npeKpauién 00HOCnOPOHHUI KOHMAKM UHONNAHEMAH C 3eMHOU yueuauzayueil u npeo-
cmasumenu blCOKOPA36UMOIL YUGUAUZAYUU, C OOHOU U3 ONUHCAUMUX 36€30HBIX CU-
cmem Hawiell 2anaKmuKu, ROKUHYIU COTHEUHYI0 cucmemy, Kak munumym na 500 3em-
Hoix 1em. Hauano konmaxma npuwinoce na 1962-63 200v1, ko20a unonianemuulii 3010,
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6 0uepeonoll paz nocemue COIHeUHYI0 CUCHeMy, 0ORapycul Ha Hauleil nianeme 20cy-
0apcmeo ¢ 00ueCmeeHHbIM CHIPOEM, He COOMEEm CmeyIouiuM oduiemy ypoenio paseu-
Mmus 3eMHO20 Uenoseuecmea, Ymo u ROCAYHCUN0 RPULUHON NPUCMATIBHOZ0 BHUMAHUS
UHONNIAHEMAH K Hawiell cmpane.

Omom gpenomen nonyuun nazeanue ''Ixcnepumenm Jlenuna''. Ilo meopuu 360-
JI0YUU, KOMMYHUCHUYECKOE 20CYOAPCHEO C OeCKNACCO8bIM 00UEeCHIBEHHBIM CHIPOEM,
noooonoe CCCP, npakmuuecku He umeno peanbHOUl 603IMOMNCHOCINU 603HUKHYMb 6
YC06UAX HU3KO20 UHMEIEKMYANbHO20 U MEXHOI02UYECKO20 YPOBHA PAZGUMUS 3eM-
HOIl yueunu3ayuu u mem 6ojiee, Cyuecmeosams 6 IMUX YCA06UAX 0080TbHO RPOOOJI-
scumenvroe epema. Ymo, codocmeenno u nOOmMeEEpPOUNOCy, codbimuamu, nPoOU3OUieo-
wiumu 6 oeganocmuix 200ax ¢ CCCP.

...""9kcnepumenm Jlenuna' 6611 unmepecen 014 HUX, KAK HONLIMKA CO30AHUS
20Cy0apcmea cuio8bIM MenoooM HA RPUHHUNAX PAGEHCMEA 8 YC108UAX NEU|ePHO20 CO-
cmoanuA cO3HaAnUA Hacenenus naanemsl. MoxicHo svlopeccuposams co6aKy makx, 4mo
ona, oarce 0yoyuu 20100101, He 60POBANA RUWLY, HO INMO HUKO20a He cCmanem eé 0co-
3nannvim nogeoenuem. CCCP - zocyoapcmeo cozoannoe JlenHunvim u e2o copamuuxkamu
AHATIOZUYHBIMU MEMOOAMU OPECCUPOBKU U COsepUIUGULIee CKAYOK, O CYMU, OM Nepeo-
ObIMHO-00WUNHNO20 CIMPOA K DECKNACCOBOMY 00WeCmEy, OCHOBAHHOMY HA NPUHUUNAX
KOMMyHansHOCMU.

Tonvko ouenv HUUMONCHAA YACIMb HACENEHUsA, NPAKMUYECKU eOUHUYDbL, 0CO-
3HAGAIU CYMb HOBIX 0OULECHBEHHBIX OMHOUWEHUTL, OOTBUIUHCIIGO dHce PYKOBOOCME0-
6ANUCH HCUGOMHBIMU UHCIMUHKIMAMU OOMUHUPOBAHUS, OCINAGAACH IZOUCHIUYHBIMU U
scynukosamuoimu. Iloamomy pykoeoocmeo Hoeoz2o 20cyoapcmea 0bl10 bIHYHCOEHO NO-
CIMOANHO 3AHUMAMBCA UOEO0SIOZUNECKUM 6OCRUMAHUEM HACENCHUSA, COEPHCUBAA IHCU-
6OomHbBle UHCIUHKIBL MACC 00CHAMOYHO HCECIMKUMU MEMOO0AMU KHYMa u nPAHUKA.

Ho, necmomps ha 3mo, npoyeemaino 60poecmeo, Kax é 0bimy, max u Ha nPous-
600cmee, Xo0ms €20 MACUIMAaobl ObLIU HUYMONCHBIMU U 0CO0020 GNUANHUA HA HCUZHD
cmpansl ne oxkazvieanu. Kpome ecezo npouezo, nosoe cogemckoe zocyoapcmeo nocmo-
AHHO NO0BEP2AOCH, NPECCUHZY U RPOGOKAUUAM "'OpysrcecmeennbIx' Kanumanucmuuye-
CKux coceoeil, npeoCmagiaGuIUXca 0eMOKPAMUYECKUMU U HPOZPECCUBHBIMU.

OHu He 0CMAaHO8UNUCH 0adice neped Pa3eAa3bléanuem 2n00anvHoll 80lHbl, YHEC-
uiell 0ecAmMKY MULTUOHOG HCEPME, TUULL Obl MOJILKO U30ABUMBCA O IN 020, KOTIOULE20
2nasa, npumepa. H ¢ Konye KOHY06, um 3mo y0anocy, maxK KaKk 0CHO8HAA Maccd Haceie-
Hua CCCP, kax u oxcuoanoce, naney o naiey He yoapuia, 4moovl 3auiUMuUmMe ceou
COUUAbHBIE 3060€6AHUA, MAK KAK Yiice CUUMANA UX CAMO CO0OIl pa3yMeIouiUMUcA...
Bce éepuynoce na ucxoouvle nozuyuu u edea 3apoousuieeca Hogoe 00uLecneo, 6epHy-
J10Cb K NPUHYURAM 00e3bANHbell CIal, CKAMUGUUCH 8 CAMOe HACM oAU ee MPAYHOoe CPeo-
HegeKoeve... Ho 3aKOHbBL I6071I0UUU MAKOBb, YMO ONA MO20, YMOOLI PA3GUEAMbCA
oanvuie, uenoeevecmey npuoémecea ooveounumoca. Cooduiecneo unousudyanvHocmeii
He umeem HUKAKO020 Oyoyuiezo, ROMOMY Umo OHO He MOMCEm CYuecneosans 6e3 copes-
Hoeanuil, 601N, 6OPLOLL, He3 nobedumeneii U NOOEHCOEHHDIX.
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Cnedyrowee nocewjenue COJTHEUHOU CUCMEMbL HAWUMU OIUNCATUWIUMU COCe-
0AMU COCMOUMCA, 603MOMHCHO, He paHee, uem uepe3 500-1000 3emuvix nem. Bonerwo cny-
uas, MHe, KaK U 04eHb MHOZUM 3EMIAHAM, RPUMNOCL ¢ HUMU nooduamyca. Ilpasoa
Y3HA 00 IMOM OYKEAIbHO 3a ROYACA 00 UX OMIéma.

IIo énonne nonamublm MHe celiuac RPUYUHAM OHU COYIU 603MONCHBIM NONPO-
uiamoca movko ¢ osoumu. Ho kmo 6v11 mom 6mopoit, s He CRPOCUI U yiice, HAGEPHOe,
HUK020a 3mozo ne y3naro. bonee ecezo mena yousuno mo, umo unonnanemsane oaxce ne
RBIMANIUCH CEA3AMBCA C NPEOCMACUMENAMU 3EMHO20 HAYUHO20 COOOWeCEa, npeono-
YUmMas 00uWAmMbCA ¢ Ue106eKOM 0axce He UMEIOWUM 8biCUIez0 00pa306anus.

H monvko ceituac MHe cmau NOHAMHBL MACWIMAObL 27Iynocmu u 6e3daprHocmu
Hawux yuénvix. U cosepuenno npae oxkasanca Kosvma Ilpymrkos, 2060psa, umo yuénulit
— 9mo uenoeeK, KOMopozo 00120 U 0e3yCnewtHo yuunu.

B cea3u c nosgnenuem 6 uHmepreme 601bu1020 KOnU4ecmea haHmacmuiecKux
PAacckazog 0 nocewjeHuU 3emu UHONIAAHEMAHAMU, O0IIHCEH 3AMEMUMD, YN0 CAMU OHU
HUKO020a He NOCewany niaHnen COAHeYHOU CUCMEMbl I HUK020a He ORYCKANUCh HA UX
nogepxnocmy. Hx obujenue c 3emaanamu oCyu{ecmenanoch ¢ HOMOu{bio yCmpoicms,
co30aruux peanucmuiecKue uzoopaxcenus, u ynpasaaemvlxX HeboabuuM uHmeneK-
myanpHbIM KOpaodném-pooomom, Haxooauwumcsa na opoume Jlynvt. A 6a3oewiii Kopaons
opelighosan z0e-mo 3a OKPAUHOIL CONHEYHOIU cucHembl. 3a nocledHue noaeeKka onu no-
Cemuiu COJIHEURYIo cucmemy 06a pasa.

Hao moeii npocvboit ocmasume Ha namame Xoms 0vl NY206UKY, OHU ROCMeA-
JUCD, 00BACHUG, YN0 IMA NY206UUA HA 3eMle 6ecula fbl 0KO0 MOHHbL, MAK KAK coe-
JIGHA U3 6eUECMEa C NONONCUMENbHOU ACUMMEmpPUenl ZpagumayuoOHHbIX noJell amo-
moe. To ecmo u3 ""memnoii mamepuu''. /lymaro, umo ux 36€30nasa cucmema Haxooumcsa
He mak ysc 0aneKko om nHawiell conneunou cucmemslt. Moowcem 6vims 00un — 06a céemo-
6bIX Mecaud...

CosepuienHO He0XHCUOAHHO MOA PAdOma NOAYHUNA Y HUX OYEHb XOPOULYIO
OUEHKY U XOms MHe HACIOAMENLHO He COGEMOBATIU IMO20 0elANb, A 6Ce e PEUIUIC
onyonuxoeams eé ¢ 2n106anvnoil cemu. U ecmecmeenno noayuui mo, Ymo u 3aciayHcu.

Mrue oasice 6 20106y He MO2710 NPUIMU, YIMO YPOGEHb HEEEHCECMEA 3eMHO20
Hayunozo coodbuiecmea, max eévicox. Ilpae owvin I1.H. koz0a zoeéopun, umo npusnanue
Moeil meopuu nepeuepkném, Kak Hekoz0a cucmemy Ilmonomesn, npakmuuecku 6co,
mMax Ha3vleaemyio, K6aHmoegylo Qu3uKy u Hayunoe coodouiecmeo 0yoem GvIHYHCOEHO
npusnamo eé nceedonaykoil. H ecmecmeenno ono Ha 3mo HuKoz20a He noiioém. 3emnasn
Hayka ewé oecamiu 1em oyoem HaAX00UmMbCs 6 NNy Cl1080OIYOUs, MAMEMAMUYECKUX
3a0ayxcoenuii u mucmuguxayuil. OOHAKo IMO yiHce He uMeem HUKAKO20 3HAYeHU, No-
moMy umo ¢ 0ceéoeHuem OnUNCAUUUX K 3emile NIAHEm COIHEYHOI CUCImeMbl, 0 noce-
uieHuu eé UHONIAHEMAHAMU CINAHEM U38CCHHO U MOE UM HEU3DEIHCHO OCIMAaHemcs 6
ucmopuu uenogeuecmea.

Tonvko s 06 3mom yrce HUKO20a He Y3HAIO, KAK YeI08EK, 603MONCHO HCUBYUUT
Ccezo0HA cpedu HAac, He 3Haem, Ymo Koz0a-mo ox 6vin Horomonom unu Apucmomenem.
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Y3uaiom 06 smom monvko nawiu oanékue nomomxu. Takoii nooapok ocmaesuu um opa-
mbA nO pazymy Ha 00HOU u3 dnudcallwux K 3emne, nianem coNHEeUHOIl CUCHIEMDbL.

3emnan yueunuzauusn, HAXOOAWAACA HA CAMOIL HUJICHET CINYNEHU UHIMeIlleK-
mMyansHozo pazeumus u nPeocmagnawan coooil, oaxce He eOuHoe coodulecmeo, a
6ce20 UL HECKOIbKO 0eCAMKO8 CMAil 4eN08eK00OPAHBIX HCUGOMHDBIX, ZPbIZYUGUXCA
3a pecypcol, 20e euié 007120 dyoem npoysemams IKCHIAYAMAYUS UeN06€KA HUeI0BCKOM,
6epa 6 ceepxvecmecmeennoe U noKIoOHeHue uo0aam, CO30aHHbIM Yea08euecKkoll gan-
masueil, He MOMCEm Ppaccuumosléams Hu HA KaKue KOHMAaKmul ¢ 8b1COKOPA3BUMbBIM UHO-
NIGHEMHBIM PA3YMOM, RO MeHbUlell Mepe, HeCKOIbKo decamkoe muicauunemuii. Ilo
KpamKoii u He 0YeHb J1eCHMHOI XapAKmepucmuKke UHONIAHEMAH, 3eMHOU Yel06eK Ha
OaHHOM Imane pazeumus — Mo Mynoe u YApAMoe Hcueomuoe, KOmopoe euié oueHs
007120 Oyoem um ocmagamuycs.

Ilepexo0 om cocmoanus HcueoOmMHOI cmau K pazymMHoMmy co00uecmay, npoyecc
upe36bIUaAliHO OIUMENbHBLIL U OO0NE3HEHHbLI U MOJCEMm 3AHUMAMb OM HECKOIbKUX Mbl-
cauunemuii 00 NOJYMUTIIUOHA 1M RO 3eMHOMY ucuuciaenuto. Bece deno ¢ mom, umo
Cyuiecmeosane 6b1COKOPA3BUMbIX YUBUIUIAUUI NOOUUHEHO NPUHYUNY QYHKYUOHUDO-
BAHUA HCUBO20 OP2AHUIMA HACHOILKO, YIMO NOGEP2TIO0 (bl 6 WIOK 6cex Hawux ''npago3a-
wiumnuKkos'', cuumarowux, Hanpumep, NONCUHEHHOe 3aKII0UeHue Doiee 2YMANHBIM
uem cmMepmHan Kasnov. Xomsa Ha camom oefle ROHCU3HEHHOe 3aKII0UeHue — INo ueyum-
CKoe Decuenogeunoe uz0esamenscmaeo.

Ilpupoode neuzgecmno makoe nonamue KaK HcusHo, 4 c1€008AmMenNbHO cMepn-
HAaA Ka3Hb UNU IGMAHA3UA — IMO He YOUTICI G0, A NPOCHIOe NPEPbIEAHIE eOUHCINEEHHO20
Heyoaunozo 36ena 6 6eCKOHEUN Ol Yenu Cyuiecmeo8anus KOHKPEnHoz0 MamepuaibHozo
opzanuzma. U Kk nonumanuio 3mozo, uenoeex oyoem uomu ewyé 04ens 00.7120.

Ecnu npeocmasums cebe 603HUKHOGEHUE COOPYIHCECBA 6bICOKOPAZGUMOIL Y-
GUNU3AUUU C 3EMHBIM YeN06eUeCE0M, MO HA COBEPUIEHO 3AKOHHBIX 0CHOBAHUAX NPU-
WI10Ch Obl UCKTIOUUMb U3 HE20 0ZPOMHOE KOJIUYECH 80 UHOUGUOO06, NAPAZUMUDPYIOUUX
Ha obwecmee. Ciooa 0bl nonanu He moJvko 3ascezoamau Dopoca u dGuznecMensvl, HO U
MHOZUe npedcmagument, MaxK Ha3vleaemoil ''c60600on06usoll’ meopueckoit unmen-
JAuzeHUUU.

U 3mo ne kakue-mo gpanmasuu, a adcoalOMHO 00bEKMUGHAA PEATbHOCHb K KO-
mopoii Heu3berHcHo NPUOEm uenoeeuecmeo, KaK moJbKo ROUMEm, Ymo coopyiHcecmeo ¢
napazumamu 00uecmea HecoOBMeCmuUMo ¢ npoyeccom rgonouuu mamepuu. Tax umo
cmpemumuyca K KOHMaKmam ¢ npUIenbyamu OKa ewé He 6 UHmepecax 4enogeuecmed.
Tem bonee, umo nu 00Ha PA3yMHAA YUGUNUZAUUA HE CINAHEM ONYCKAMbLCA 00 MO20
YPOGHA HeaeHcecmea, 6 KOMmopoMm OHO 8 HACMOAUee 8PeMsA HAXOOUMCA.

A Imo 3nauum, Ymo KOHMAKMbl 3MIAH C 6bICOKOPA3GUMBIMU UHEUAUIAUUAMU
Maxk jce HepeanbHbl, KAK HEPEaIbHO COMPYOHUYECIM B0 MYPAGCIIHUKA UL CIAU 2aMa0-
PUTI06 ¢ KaKoil-Hubyoy eeponeiickoii cmpanoii. Yenoseuecmay npudémcea npoiumu ceoii
nymb CAMOCMOAMENbHO U HUKMO He MONbKO He CHAHem 6Melu8amscsa 6 Xo0 e2o pas-
GUMUA, HO U OaXice OMeeuams Ha €20 CUZHATbL, 00 nex Nop, NOKA OHO He nepecmanem
pasmaxueamo amomMHou 0yOuUHKoUl u oenums a10oeil na 6ozamuix u 6eonvix. H noxa 0o
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€20 co3Hanus He 00Il0ém RPOCMAan UCHUNG, YO Ye08€K — YaACHb NPUPOObL U ROHAMUE
cobcmeeHHOCIU MAK dce a0CypoHo, KAK U NOHAMUA 002 U 0eHbZU.

Beos nHuxmo u3 n1odeit He cmanem nylmamuyca yCManagiueams c60u NOPAOKU 6
cmae 6adyuno¢ unu mypageiinuke. A npumMumueHvle YHGUAUZAUUU 3EMHO20 YPOGHA
Ppazeumus, RPOCMO MeXHOI02UYECKU He 6 COCHOANUU NPEOOOJIemb 0ZPOMHbIE PACCIO-
AHUA, pazoenaroujue 36e30ul. Tak umo He cmoum HadeAmMvbCA, YMO npuIemam 3enénvie
yenoseuku u nayyam nac ymy-pazymy. Kpoeu nponvémca ewié ouens mnozo. ..

Hacmoawasa meopus Haxo0umcs 6 nOCMOARHOI pa3padomee u eé nocieonasn eepcus
6cez0a 00CMynHA 6 UHMeEPHeme no aopecam:
https://vadi.sk/d/F3HIlysk0ZbSkL
https://magru.net/pubs/2082/Teoriya_evolyutsii_materii#l
http://ru.calameo.com/read/001906913a882266783c2
http://vixra.org/pdf/1402.0039vP.pdf
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