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CnoBa baaropapHoCTH

bonvuwoe cnacubo Jxucuanuan, Yeacu u Pebekke.

A ouenv npusnamenen Caiimony Daunny, ynxany Xumy,
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Tenpu Jlncu, npogeccopa Cmusena Kappu, npogheccopa Jlana
Catimonca, npogpeccopa Apuma Maacé, doxkmopa Maiika Jlaw-
aeusu, npogeccopa lonmepa Humya, npogeccopa Ppudpuxa
Bunveeavma Xeas u doxmopa Jxncennughep Pon.



BeepeHue

MbI NpUBBIKIM CYMTATh, YTO HayKa — 3TO UTO-TO JAJIEKOE OT
Hac, YTO €10 3aHUMAIOTCS YYEHBIE B JTAOOPATOPUSX, 3aCTABJIEHHBIX
MpUOOpaMu CTPAaHHOTO BUAA, U YTO IS HEE HEOOXOIUMBI OTPOM-
HbI€ 1 HEBEPOSITHO CJIOKHBIE YCTPOMCTBA THIA boJIbIIOro anpoH-
Horo Koytaiaepa. Ho y Kaxxmoro n3 Hac ecTh CBOSI HaydHast 1abo-
partopusi — COOCTBEHHOE TeJIO, MPEICTABISAIONIEEe COOO CBEPX-
CJIOXHYIO CTPYKTYPY, B (DYHKIIMSIX KOTOPOI HAXOAST OTpaXkeHue
caMble pa3JIMYHbIC SIBJIEHUS] HAYKW U IPUPOIBI.

B aToli KHUTE BBI OyIETE UCITOIB30BATh CBOE TEJIO KaK HAyd-
HBI MHCTPYMEHT, MO3BOJISIIOIINIA paCKPBITh TaitHBI BeeneHHOIA.
HekoTopbie OnbITHI MOXXHO MPOBOAUTH IIPSIMO Yy ce0sl moma, a
JIJISI HEKOTOPBIX BaM MPUIETCS TIOKUHYTH CBOE TEJI0 U OTIPABUTh-
cs B IMMyTEIIECTBYE K 3B€31aM UM Jaxe Jajblile. DTO HEOOXOIMMO
JIJIS TOTO, YTOOBI MPOWLTIOCTPUPOBATh (PyHIaMEHTaIbHbIE aCTIeK-
TBI HAYKH, JIEXAIIAE B OCHOBE PEAIbHOCTH, HO B KOHEYHOM UTOTE
Mbl BCE PaBHO BEpPHEMCS K CaMOMY 3araJloyHOMY M CJIIOKHOMY
MPOU3BEACHUIO MPUPOAbI — UYEJIOBEUECKOMY TEy.

bpaiian Kneee, 2012 200



Cros nepea 3epKaAoMm

BCTaHBTC nepes 3epKajioM, KeJlaTeJbHO TakKUM, B KOTOPOM
OTpaxkaeTech B MOJHbBIN POCT, U XOPOIIEHBKO pacCCMOTPUTE cebsl.
He mumoxomom, Kak 0OBIYHO, a MpHUCTaabHO. BO3MOXHO, TIpr
3TOM Y Bac MOTIYT IIOSIBUTHCSI HE BITOJIHE IIPUSITHBIE MBICIU, TaK
KaK MBI CKJIOHHBI 0OpaIiaTh BHUMaHNUE Ha BCSTYECKUE HECOBEP-
IIIEHCTBA TUIIA JIMITHUX CAHTUMETPOB Ha Tayiun. Ho peub coBceM
He 00 3ToM. I Xouy, 4YTOOBI BBI pACCMOTpPEN ce0s KaK yeJoBeue-
CKO€ CYIIIECTBO.

YuTas 3Ty KHUTY, BBl OyJIeTe IOJIb30BaThCSI CBOMM TEJIOM KakK
MHCTPYMEHTOM [IJIs1 U3YYEHMSI CAMBIX Pa3HBIX HAYYHBIX aCIIEKTOB.
Bce oHU IpuCYTCTBYIOT B BalleM Tejle, HAUMHAS OT XMMHIECKUX
peakuuit, MPOUCXOISIIUX B IIPOIIECCe MUILEBAPEHUS, 10 TEOPUHU
bosibioro B3pbiBa U ApyrMX HENOCTUKMMBIX 3aragok BceseH-
Holi. Temo cTaHeT BalIeil Jjaboparopueil U 00cepBaTOPUENA.

Bbl MoXeTe MOCMOTpPEeTh Ha HEro B 1IeJIOM KaK Ha €IMHbII
00BEKT, KaK Ha XuBoe cyliecTBO. Ho MOXXHO TakKe yriTyOUThCs
B IeTajiv, oOpailiasi BHUMaHue Ha TO, KaK TeJIO B3aMMOACHCTBYeT
C OKpYKaIlel Cpelnoil 1 UCIOJIb3yeT COAEPKAIIYIOCsS B IUIIE
sHepruto. Me1 cmoxkeM paccMoTpeTh B HeM oT 10 go 100 tpui-
JIMOHOB KJIeTOK. Kaxkmast KjaeTka HmpeacTaBiseT cOOOM ClIoX-
HENIYI0 eIUHUILY XU3HU, HO €CJIM B3STh KaXKAyl0 U3 HUX IO
OTIEJILHOCTU, TO 3TO OyAeTe yxKe He 6b.. Eciau noiTu ele aaib-
111€, TO B OOJBIIIMHCTBE KJIETOK T€JIa MOXHO OOHAPYKUTh CIOX-
HOE XMMMYECKOe COEAMHEHUE, MPEeICTaBIsIolIee CO00M KPyII-
HEHIIyI0 M3 M3BeCTHBIX MOjIeKyld. Oto JHK, comepxamascsa B
XpOMOCOMax.
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IIponomkast BcMaTpUBaTLCS B JAeTalu, Bbl B KOHIIE KOHIIOB
JIOMeTe IO aTOMOB, U3 KOTOPHIX COCTOUT BCS MaTepus. 31eCh
yXe CTAaHOBUTCS TPYAHO ONEPUPOBATH MPUBLIYHBIMU L(PpPaMHU,
TaK KaK OpraHM3M B3pOCJIOrO 4YeJOBeKa COCTOUT MPUMEPHO U3
7 000 000 000 000 000 000 000 000 000 aTomoOB. OOBIYHO B 3TOM
cllydae TOJb3YyIoTcs BeIpaxkeHueM 7 x 1027, kotopoe o3Hayaer,
YTO 3a CEMEPKOIi cieayeT 27 HoJieil. DTO YUCI0 B MUJUTHMAP], pa3
0oJibllle, YeM KOJIMYECTBO CEKYHJ, MPOIISAIINX C MOMEHTa
BO3HUKHOBEHUST BcejieHHOI.

Crog nepes 3epKajioM, Bbl MOXKETe YBUAETH e1lle MHOXECTBO
CaMbIX HEBEPOSITHBIX BEIICH.

Yro Mbl BUAUM B OTPQAXKEeHUH

Yepes HECKOJTBKO MUHYT MbI YIJIyOMMCSI C BAMU B UCCJIEIOBaHNIE
MUHWATIOPHOU BCEJIEHHOM, 3aK/IIOYEHHO B BallleM TeJie, HO M0-
Ka JaBaiiTe ellle HEMHOIO MoOyaeM CHapyXW U IIOCMOTPUM Ha
CBOE OTpaxkeHUe. Y Bac €CTh IIaHC MCCIIeIOBaTh OMHY 3araiky,
KOTOpas He JaeT IOKOS JIIOASIM Ha MPOTSLKEHWU MHOTMX CTO-
JICTUI.

Cros TIepen 3epKajioM, IIOJHMMUTE IIpaBylo pyKy. Kakyo py-
Ky MOIHMUMAET Ballle OTpaKeHUe?

M3 coOCTBEHHOTO OMBITA BAM XOPOIIIO U3BECTHO, UTO JIEBYIO.

Bot Bam u 3aragka. 3epKajo Bceraa IejiaeT IpaByio CTOPOHY
JIEBOM, 1 Ha000pOT. MBI HACTOJBKO K 3TOMY IPUBBIKIIM, YTO
Jaxe He 3aayMbIBaeMcs, oueMy Tak Itoaydaercs. JIeBas pyka B
OTpaKEHUU CTAHOBUTCS TpaBoii. Ec/in BbI 3aKpoeTe MpaBblii I71a3,
OTpakeHUe 3aKpoeT JIeBbIii. Ecim BoMOCH y Bac 3auecaHbl Ha
JIEBYIO CTOPOHY, V OTPaXKeHMSI OHM OyIyT 3a4ecaHbl Ha MpaByIo.
OpmHako rojioBa y OTpaxkeHusl OyleT, KaK U Y Bac, HaXOIUThCS
CBEpPXY, @ HOTM — CHM3Y (€CJIM 3epKajlo ITO3BOJISICT BaM Pa3IiIsi-
JeTh ce0s1 B MOMHBINA pocT). [ToueMy ke 3epKajio MEHSIET IIPaBylo
U JIEBYIO CTOPOHBI, HO He MeHsIeT Bepx u Hu3? Ilouemy oHO Tak
MO-pa3HOMY MOIXOAUT K 3TUM ABYM M3MEpPECHUSIM?
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Y Bac ecTb BO3MOXHOCTb IOAONTH K 3TO# IpobJieMe ¢ Ha-
VUYHBIX TTo3unuii. Ha BO3HMKHOBEHMNE OTpakKeHUSI B 3epKajie
BJIMSIIOT TPU BEIIU: MYTh, KOTOPBIA CBETOBBIC JYYU IPOXOAST
MEXIY BalllM TEJIOM U 3€PKaJIOM, CIIOCOO BOCIIPUSITUS STUX JIy-
yeil (C MOMOIIBIO TJ1a3) 1M, HAKOHEIl, CII0CO0 MHTepIIpeTaluu
MMOJIyYeHHBIX CUTHAJIOB MO3roM. Bce 2T acTieKThl MBI TIOAPOOHO
pPaccCMOTpPUM HUXKE, HO OAWH MOMEHT IPUBJIEKACT BHUMAaHUE
cpasy ke. Bamm rmasa pacrosioskeHbl TOpU30HTAJIBHO. Y Bac eCTh
MpaBBIA U JICBBIN TJ1a3a, HO HET BEPXHETO M HIKHero. Moxker
OBITb, CMEHA CTOPOH OOBSICHSIETCSI KaK pa3 3Tum?

K coxanenuro, HeT. DTO XOpollas TMIIOTe3a, HO B JAaHHOM
clyyae oHa HeBepHa. M B 3TOM HET HUYETo CTpairHoro. MHorue
OTKPBITHS B HAyKe COBEPIIAIOTCS, KOTJa YYeHbIA TOHMMAET, YTO
ero uaesl He COOTBETCTBYET ACHCTBUTEIbHOCTU. JlaBaliTe mpo-
BelleM HEeOOJIBbIION 3KCIEePUMEHT, KOTOPHIN IO3BOJUT ITOHSTD,
YTO Xe IMPOMCXOINT Ha CAMOM JIeJIe.

-

JKCNEPUMEHT C 3epKAAOM

BosbMute 3aKpbITyl0 KHUTY (MW XKypHal) U JepXUTe ee
nepej cob0ii TUIIEBOI CTOPOHOI 00JI0KKH K cebe. [TocMoT-
puTe Ha ee oTpaxeHue B 3epkaje. Yto Bbl Buaute? IlocTa-
paifTech onrcaTh YBUJIEHHOE KaK MOXHO TouHee. [lepeunc-
JINTE BCE MOMEHTBI, KOTOpbIE 3aMETUJIU B OTpaxkeHuu. Be-
pPOSITHO, 3TO TIOMOXET BaM TIOHSITh 3arajiky 3epKaja.
CHauaJsia IpoBeIUTE 3TOT OIBIT CAMOCTOSITEJILHO, a T0-
TOM TIOCJIyIIIAITE, YTO B HEM 3aMETHUJI S:
@ Bce Haanmucu Ha KHUTe MepeBepHyTHI CieBa HAMpaBo,
U OYKBBI UMEIOT 3epKaJbHOE HaIKMCaHUe.
® OTpakeHUe HaxOAMUTCS Ha TaKOM K€ PAacCTOSSHUM OT
MOBEPXHOCTU 3epKajia, YTO U caMa KHWUTA.
@ Bce 11BeTa oTpaxkeHust B TOUHOCTU COOTBETCTBYIOT LIBE-
TaM OpUTWHAJIA.
e Eciiu B KHUTe, KOTOPYIO s ACPXKY mepen coboil, MHe
BUJIHA JIMIIEBasl CTOPOHA OOJIOKKHU, TO B OTpaxe-
HUM — OOOpOTHAasI.
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O0patute ocoboe BHUMaHME Ha MociaeqHuil myHKT. KHura
OCTaeTCs TOM XXe caMOi, HO JuleBas CTOPOHA OOJOXKH B OT-
paxkeHMU BOPYT 3aMeHsIeTCsl 000pOTHOM. BOT 31€Ch-TO 1 KpoeTcs
pasragka. 3epKajo MEHSET MECTaMHM He JIEBYIO M IIPaBYIO CTO-
POHBI, a TIEPEIHIO U 3aIHIOIO.

DakTrUecKy OHO BHIBOpPAUMBAET M300paxkeHUEe HaM3HAHKY.
ThUIbHASE CTOPOHA MOEI KHUTY B OTPaK€HUU CTAHOBUTCS JIUIIC-
Boii. OTJIOXUTE KHUTY B CTOPOHY Y CHOBa 0OpaTUTe BHUMAaHUE
Ha ce0g. IlpencraBbTe, YTO Ballla KoxXa CAeIaHa M3 PE3WHBbI U
MOXKET pacTIruBaThcs Kak yronHo. CHUMMTE ¢ cedst 3Ty BooOpa-
>KaeMyI0 KOXY, IIPOHECUTE €€ CKBO3b 3€PKaJjIo U, He N0BOpa1Uueasl,
BBIBEpHUTE Ham3HaHKy. KOHYMK Baliero Hoca, KOTOPHIA 10
3TOrO yKa3bIBajl BIIEPE/, B CTOPOHY 3epKalla, TeIepb CMOTPUT B
oOpaTHOM HampaBlieHUM. Te yacTu Teja, KOTOpbIe pacIlioyia-
TaJInch OJIKe K 3epKally, TaK Ke PacIioiaraloTcsl 1o OTHOIIEHUIO
K HeMy U B oTpaxeHuu. IlpocTo Bce Baile M300pakeHUE BbI-
BEpHYTO HAM3HAHKY.

Tak uyTo Ha caMoM JeJjie JieBast 1 IpaBasi IIOJIOBUHBI HE Me-
HSIIOTCSI MECTAMU M BaM HE HaJI0 JJOMaTh TOJIOBY HaJl TEM, IIOYEMY
3epKaJio He MeHsAeT MecTaMM Bepx M Hu3. [IpuynHa Toro, 4ro y
Bac BO3HUKJIA WITIO3MSI CMEHBI CTOPOH, KPOETCSI B BaIlleM MO3Te.
Korma BBl cMOTpUTE Ha CBOE OTpakKeHHE B 3epKaJjie, MO3T IbITa-
€TCSI OTOXIECTBUTh €r0 C BaMM. DTO €My JIerde BCEro cleniarh,
MBICJIEHHO pa3BepHYB oTpaxeHue Ha 180 rpamycoB. [Ipu sTtom
JieBasl U TpaBas CTOPOHBI MEHSIIOTCS MecTaMu. OTHAKO BBI
JOJKHBI [IOHUMATh, YTO CMEHY CTOPOH OCYILECTBIISICT HE 3epKa-
JIO, a Balll MO3T, KOTOPBII MLITACTCS I10-CBOEMY MHTEPIIPETUPO-
BaThb ITOJYYCHHBIC CUTHAIBI.

PemuB 3aranky 3epkajia, gaBaiiTe Terepb 3aiiMeMcs UCCIe-
noBaHueM BceseHHOI, B3SB 32 OCHOBY ITYCTh M HE CaMyIO IIpU-
MedaTeNIbHyl0, HO KpaliHe HCOOBIYHYIO YacTh CBOETO Tejla — 4Je-
JIOBEYECKUIA BOJIOC.
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