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MckpeHHe npusHaTeAeH, 4TO Bbl B3SIAM B pYKM KHUTY Ha-
Wero n3AaTeAbCTBa.

Haw 3ameyaTeAbHbI KOAAEKTMB C OOAbLIMM BHUMAHMEM Bbl-
6upaet 1 rotoBut pykonucu. OHM BAOXHOBASIIOT YeAOBEKa Ha 3a-
60TANBOE OTHOLLEHME K CBOEN >KM3HM, KM3HM DAM3KMX M Halen
Atobumon Poannbl. Hawa ayxoBHasi KyAbTypa Oepé€T Havyano B
raybuHe ToicavyeneTnin. E€ ocHosa — cBoboaa, Al060Bb 1 coCcTpa-
AaHue. CypoBble KAMMaTHMYeCKMe YCAOBUS M BOAbLIME NMPOCTPaH-
cTBa Poccum poxaaloT CMeAbIX AIOAeH C YYTKOW AyLON — 3TO
MAeaA pycCcKoro 4enoBeka. byaem paabl, €CAM HaWM KHUMM NOMO-
ryT Bam cTaTb Takum 4eArOoBeKOM M ykpenat Bawm aobpoaetean.

Mbl BEPUM, 4TO AYXOBHOE CTPEMAEHME SBASETCS MPOHHbIM
OCHOBAHWEM AAS MOAHOLEHHOM >XM3HM M CMOCOOHO MPOSIBUTH-
ca B AloOOI 0OAACTM YEAOBEHECKON AEATEAbHOCTU. DTO MOXET
ObITb CeMbS M BOCMUTAHME AeTE, HayKa U KyAbTypa, MCKYCCTBO
M PEAMTMO3HAs ACATEABHOCTb, MPEANPUHUMATEALCTBO M FOCYAap-
CcTBeHHOe ynpasAeHue. BospoxaaiTe cseT aywmn B cebe, noa-
AepXXMBaiTe ero B Apyrmx. VIMeHHO 3TO yCuAMe CO3AaéT HOBble
BO3MOXHOCTM, BAOXHOBASIET HAC Ha 3ab60Ty 0 OAMXKHMX, CNOCOD-
CTBYET POCTY KaK AM4HOrO, TaK 1 OOWECTBEHHOrO OAAronOAYYMs.

MckperHe Bauw,
Baaaeneu M3aateabckoi rpynnbl «Becb»
[MéTp Ancosckui
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B kHure «KBaHToBas GromexaHika Tena» YKTaTenio NpearnaraeTcs BuIATK 3a
paMKV TPaAVLIMOHHOTO aHAaTOMUYECKOro CTPOBHWS Tena W NocMOTPEeTh Ha Ye-
roBeka kak Ha HeoTbeMNemyto YacTb BoeneHHoi.

Bbl y3HaeTe, 4To BCE B MMPE, OT NPOCTEMLLIeN KNeTKI A0 MiaHeTbl 3emns,
CO3M1aH0 U (YHKLIMOHMPYET N0 eayHbIM 3aKoHaM W MEET B CBOEN OCHOBE 3Ta-
MNOHHYI0 MaTpuLly. CrienoBaTenbHo, AN 300poBOW, FaPMOHYHON 11 CHACTIMBON
X3HIN HEOBXOMMO MPAMOTHO «BCTPOWUTL» TEMO COrMacHo o6LLM 3akoHam Bee-
TEHHOM B €ro COGCTBEHHY!O 3TarNoHHYI0 MaTpuLly, A06MBasiCh MPaBUMbHON 0CaH-
ku. [lrst 3TOr0 HEOCTATO4HO BbINOMTHATh OBLLEN3BECTHbIE (DU3NHYECKME YrIpaXHE-
HINS — HY)XHO ELLIE MOHUMATb, kak paboTaeT aTa MaTpLa 11 Kak B3aMMOCBA3aHbI
MPOLIECChI, NPOTEKAIOLLYE B TENE YENOBEKA, C TEMI, KOTOPbIE UayT BO BeeneHHoi.

060 Bcem aTom pacckasbiaeT Hatanus OcbMiHIHE — GUONHXEHED, Crie-
LManncT no GoMexaHuke nuua v Tena.

JloCTynHbI A3bIK, NOHATHBIM A@XE HECNeUManICTaM, 061MNe NOACHSIOLLX
Y4epHO-Genblx UNMIOCTPaLMIA, MPUMEpk! U3 BCEX 06MacTeil HayKn — aTa KHura
VBIBYET BAC C NEPBbIX e cTpaHuL. Koraa Bbl NoAMETe 3aK0HbI, M0 KOTOPbIM CO3-
[18HO BalLIe TeNo, Bbl CMOXETE AeNaTh 0CO3HaHHbIE LIar B CTOPOHY 0BPETEHNS
W COXPaHEHWs 300pOBbS, [OATONeTUs, GOAPOCTYA 1 3HEPrvM B M0BOM BO3pacTe.
[ns KoHKpeTHOWM PaBoTkl HAf TENOM BO BTOPOI YaCTV KHUMA NPefCTaBneHa Me-
TOOMKA KOPPEKLAM OCaHKIA 11 03[0POBNEHIS ONOPHO-MBIraTENLHOM annapara.

MpencTaBneHb! JBe YacTh KHATU.

Bce KHurM u3gatenbcrea «BECb» moxKHO 3aka3atb no TenedoHy: 8 800 333 00 76

CNEAWTE 3A HOBUHKAMMW, UHTEPECHbIMW BB vk.com/veshook
COBbITMAMM ¥ MOCNEAHMMM HOBOCTAMM D twitter.com/veshook

i i OT HALLVX ABTOPOB B COLIMANBHbIX CETAX [ facebook.com/pg.vesbook
1 C NOMOLLbIO BECMIATHOTO MPUNOKEHMA! instagram.com/veshooks




OCbMMHUHA
HaTtaAusa

KBAHTOBASI
bUOMEXAHUKA
TEAA

[TAPAJOKCDI
MWPO31AHWI

YacCTb

1l

METOIVKA
O310POBAEHWMA
OrNOPHO-
ABUTATEABHOTI'O
AITMTTAPATA
YEAOBEKA

CaHkT-MNeTepbypr
WM3paTenbckas rpynna «Becb»
2018



VIIK 616.7+611
BBK 55.83

079

079

Juzaiin o6noxku Hosuxoeoti HpuHul

Ocemunauna H.

KBanToBas OnomexaHmKka Teya. MeTOIHUKa 030POBICHUS
OIMOPHO-IBUraTeIbHOTO ammapara uenoBeka. Yacts 3. — CII6.: T
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B xnure «KBanToBas OGmoMexaHMKa Tella» YUTATEINIO IpeaIaraeTcst
BBINTH 33 paMKH TPAAUIMOHHOTO aHATOMHYECKOTO CTPOCHHS TeNa U I0-
CMOTpETh Ha 4YeJloBeKa Kak Ha 4acTb BceeneHHOI.

Br1 y3HaeTe, 4T0 Bce B MHpe, OT IPOCTEHIIEH KIIETKH JI0 IUTaHETHI 3eM-
JIs1, CO3aHO U (I)yHKLu/IOHMpyeT I10 €IMHBIM 3aKOHAM U UIMEET B CBOEI OCHOBE
3TaJIOHHYT0 MaTpuity. CIe10BaTeNIHO, IS 31I0POBOI, TApMOHIYHOM 1 cYacT-
JMBOM KM3HU HEOOXOJMMO IPAMOTHO «BCTPOUTHY» TEJIO COINIACHO OOIIUM
3akoHaM BceneHHOit B ero cOOCTBEHHYIO 3TAJIOHHYIO MaTpHILy, J0OHBasCh
MIPaBHIBHON OCaHKH. J{JIs 3TOr0 HEJOCTATOYHO BBIMOIHATH OOIIEU3BECT-
Hble QU3MYEeCKUe YIPaKHEHUsI — HY)KHO ellle IOHUMATh, Kak padoTaeT 3Ta
MaTpHIA ¥ KaK B3aMOCBS3aHbI IIPOLECCHI, TPOTEKAIOIINE B TEJIE YeTI0BEKa,
¢ TeMu, 4To uayT Bo BeenenHoit. O60 Bcem 3TOM pacckaspiBaeT Hatamus
OcbMHUHIHA — OHOMH)KEHED, CIEHAINCT 110 OMOMEXaHHKe JIHIA U Tela.

Ilepen Bamu TpeThs, 3aKIIOUNTENbHASA, YACTh KHUTH. BB TO3HAKOMH-
TECh C YAUBUTEIILHBIM MHUPOM YEJIOBEYECKOIO OpraHu3Ma M y3HaeTe O Taii-
Hax KPaHHOCAKPAITFHOTO PUTMA, STH(H3a U IIEPBHIHOTO JIBIXaHHs, CEKPETax
co3HaHus  cBsi3u ¢ CozaareneM. ABTOp JIOMOJHSET TEOPETUUSCKHUI MaTe-
pHaJI IPaKTUKON U 1aeT METOIUKY JUIsl KOHKPETHOH PabOTHI: OITHCHIBAIOTCS
MPUEMBI I KOPPEKIMU OCAHKHU, PACTSKKU 3aKaThIX U CHa3MHPOBAHHBIX
yacTel Tela, O0IHe YIPaXHEHUS IS 0310POBIICHHUS OTIOPHO-ABUTATEIhb-
HOTO amnmapara. Bee 3To cmocoGCcTByeT COXpaHEHHIO MOJIOIOCTH, 3aMelIe-
HHIO TPOLIECCOB CTAPESHUSI M OOPETEHHIO ICHOCTH CO3HAHUSI.
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Bosmonno iaroe, 4o ban u ne crurocs . . .

A dyqy pacckassbans, kak ycmpoena Jlpupoga, u eciu
bau ne nonpaburca, Kak ona ychhoena, 3o Jyqen:
wemaro Gameny nonunanuro . Pusuru nayutuce
Jfremarize Iy npoduesy. Onu ROHAMN, WO HhaBUICA it
rmeopus uan nerii — nebawnno . Bawno gpyzoe — gaern:
Al IHEOPUA NPegera3anita, KOWOpbIE COIAACYIOCE C
okcnepumenriion . Ty ne uneer: snawenus, xopoma
AU HEOpUA C PUAGCOPCKOUL OKI ShEHILS, ACIKA Al
GAR NORUMAHUS, Je.u//z/teqﬂa Al C houku Shenunsg
sqpaboro cusicaa .. Kéanmobas ssernmpoquuanuka gaen
cobepumenno adeypqnoe c ok Shenus 3ghaboo cusicia
onucanue Jlhupoger . Ho ono noanociiero coorilericriibyer
okcnepumentiy . Jak wiio 4 nagetocs, wio ot cuonerie
npunsice Jlhupogy iakod, kakas ona echie —
adeypgroi .

PutArd PelanuAt, 1988

Ko ne snaer, € karyw :abans nisiits, qiLa Howo e
nonyinozo bermpa .

CeHerA

9



BEACHUE

He croutr ygusnarbca tomy, 4To B cepum «KBaHTOBas
OmoMexaHMKa Tefa» MepeKIMKAITCA CaMble Pas3IMYHbIe
TeMbl. B TaHHOII KHUTe MbI COMHNIM 3HAHUA U3 QU3MKI,
KBAHTOBOI (PU3NKY, aCTPODU3NKI CO 3HAHUAMU U3 6110-
JIOTMM, COLMOIOTUM, TICUXOJIOTUM U Jla)Ke TeONOUTUKI,
IIOTOMY 4YTO IMEHHO B Hell HaI/IA/IHEE BCETO MPOABIIAIT
ce6s1 MarHUTHBIE 3aKOHBI K/IeTKH. [IoaToMy BTOopas 4acTb
KHUTY HOCUT HasBaHue «..Ilapapgokchl MuposgaHus»,
IIOCKOJIbKY ABJIAETCs HOIBITKON COEIMHUTb MUKPOKOCM
" MaKPOKOCM.

5 8
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BBeaeHne (& \

9TO M ecThb cuUHepreTnyeckass Teopus PyHKLMOHMU-
poBanusa Mupa. OHa He IpeTEeHAYeT Ha «TEOPUI0 BCEro»
TOJIBKO JIVIIb ITIOTOMY, YTO B KHUTe HeT popmyn. Ho 3ato
eCTh reoMeTpusi. A reoMeTpusi, KaK TOBOPUJI BETUKUIL
¢usuk Tepman Beitnp, momkHa OBITH TONOXKEHA B M3yde-
Hue BceneHHOIL.

Kasanocp Obl, 4TO MOXKeT OBITH MpOIIe PacKIafbIBaHNs
«ITaChsTHCOB» U 3aIIO/THEHVSI KapTUHBI MUpa 3HAHUSMU K3
pasHbIX cep HAYK U BBIMCKMBAHMSA B KOKIOM 13 HUX IOJ-
TBEP>K/JeHHBIX (DaKTOB, 3aKPHIBAIOIINX Oerlble TSATHA B JIPY-
royi. Ho aTo MOXXHO cenaTh TOJIBKO TOTITA, KOTJa BUONUIIH
LIeJIOCTHYIO KapTUHY MUpa ¥ IOHMMAeIlb, KaKMMI 3aKO-
HaMJ COefIMHEeHBbI BCe ee ITa3/Ibl.

VI motoMy MBI B 9TOJ KHUTe OyieM 3aHMMATbCs TaKUM
pack/lagbpIBaHMeM IacbsHCA, UTPOIT B 0TO. MBI Oynem
Oparb MHPOpPMAINIO M3 PasHBIX HAyK, pacK/IafbIBas 9T
Ha3/Ibl B TYEVIKM, U3 KOTOPBIX COCTOUT 0O'beMHast KapTUHa
Mupospannsa. [1oaToMy MOXKET CIIy4UTbCA TAK, YTO IIPU
YTEHWM TON KHUTY ee MaTepyas MOKaKeTCs BaM «Kalllei»
13 HUKAaK He CBSA3aHHOII IPYT ¢ ApyroM nHpopmanyn... Ho
3TO JIUIIb O3HAYaeT, YTO Ballla FO/I0BA 3a0UTa IIOCKUMM,
CTE€PEOTUITHBIMY, 3a4aCTYI0 JIOKHBIMM IIPefCTaBIeHNAMI,
MEULIAIOIVIMY BaM COEAMHATD JTIOTMYECKVMU CBSA3SIMM 00'b-
eMHYI0 MHPOPMAILIO.

BbIXomnT, BBl He 3HaeTe IPaBWU/I UTPbI IIPOCTPAHCTBA I
He CIIOCOOHBI OPMEHTUPOBATHCS B €r0 IIAXMaTHO MapTUIL.

[laHHas KHMTa, KaK KAMEPTOH, HaCTpauBaeT MO3T Yeslo-
BeKa Ha mprobpeTeHre UM 0ObEMHOTO MbIIUIeHMs, HOp-
MUPYS BBICIIYIO MBICIUTENBHYIO JeATeNbHOCTb, COCTO-
ALYI0 U3 TPOUIBI 06Pa3HOro, TOTMYECKOTO ¥ accolya-
TUBHOTO MBIIIIEHNA.

6 9
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Hamasus Ocomununa
)/7 KBaHToBas 6l/lomexaHYlKa TEAa

[Tpn ocMbIceHNM MaTepuana KHUTY 3aITyCKaeTcs 00y-
YaOLMII MEXaHU3M, HACTPaMBAIOLMII MO3I Ha CMHTE3 BCEX
CYIeCTBYIOLINX MIPOL[ECCOB KaK Ha 3eMJIe, TaK U Ha Hebe.

B nocnenHee BpeMst n pu3NKY, U IPECTAaBUTENN JYXO-
BEHCTBA, 1 faxke IpesusieHT Poccuy 03a6oTunmmch Ha3pes-
1IelT HeOOXO/[MMOCTBIO CHHTE3a €CTECTBO3HAHNA I TOUHBIX
HayK. MHOTHe U3BeCTHBIe CIELMANNCTDl C TPUOYH JIeKIa-
PUPYIOT KpacuBbIe C/IOBAa O TOM, YTO 3aHMMATbCA HAJI0 HE
TO/IBKO aHAIM30M, YITyO/IAACh B Y3KYIO CHELMAIN3AINIO,
a IIPUOPUTETHO — CUHmMe30Mm, o0bennHAA punocodpuio
¥ 6V0/IOTVIO C TOYHBIMM HayKaMI B OJHY ITApaJUTMYy, B Ha-
JIeXK/Ie OCMBICTIUTD CTPOEHNE MUPA.

Oxasajnock, 4T0 0OBeAVHUTb HayKV He TaK-TO JIETKO,
IIOCKO/IbKY B Ka)KJIOJ 13 HMX HAaKOIIEHO OTPOMHO€ KOJM-
4eCTBO 3HAHMIA, HMKAK He CBA3aHHBIX C TaKMM >Ke Koj4e-
CTBOM MH(OPMAIUY B JPYTUX HayKax, IpMYeM ONVICAHHBIX
B CBOUX CIlelM(pUIecKuX MpoQecCrOHaTbHBIX TepMIHAX.

ITpomsBecTnt 3TOT JONTOXIAHHDBIN CUHTE3 HAayK BO3-
MOYKHO TOJIbKO IIpY YC/IOBUY, YTO CO3HAHME YeJIOBeKa MO -
HUMETCA HaJl BCEMU 3HAHMAMM, HAaKOIJIEHHBIMU YeloBe-
gecTBOM, 4T06B!I yBUaeTh OBIIIYIO KAPTMHY MIPA,
Ecnu >xe moBTOPATDH TOT IyTh, KOTOPbIV IO3BONII Y€/IO0-
BEKY OCBOUTb OJJHY HayKy, TO HaM He XBaTUT BCell )XMU3HI,
94TOOBI IOTPY3UTHCA B IIyOMHBI 3HAHMI IPYTUX 0O/macTeil,
TeM 6oree coeuHAS YUCTO T'yMaHuTapHble ¢punocodckme
3HAHMA CO 3HAHMAMM TOYHBIX HayK.

MHe B 3TOM CMBbIC/IE IOBE3JI0: HATN4YME ITUX TPeX MPo-
1]€CCOB MBIILIIEHN A TI03BOINM/IO MHE OTKPBITh «BHYTPEHHMIA
cnyx». VI 3T0 BOBCe HE YHMKAJIbHbBIN CITy4ail.

B xnaure I0pusa Pocimyca — mccnegosarens pa3mmyHbIX
IMPOPOYECKNUX ITAPAHOPMA/IbHBIX SBJIE€HNIL, B TOM YUCIIE U3-
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BBeaeHne (& \

BeCTHOro MHOrUM (peHomeHa JleBbl PegoToBa, — yKasbl-
BaeTcs Ha 0c000€e COCTOsIHIE, B KOTOPOM HAaXOMMJ/ICS 3TOT
MaJIbuMK, KOTZIa OIVIChIBaI cOObITHA Oynyiero. B aTom co-
CTOSTHMM OH OBbUI CITOCOOEH 3a OHY HOYb 3aIIOTHUTD MeJl-
KM novyepkom 100 crpannm!

Takas «maHepa NMyucbMa» HOCUT Ha3BaHME «aBTOMATU-
YECKOIO»...

[Tomy4aeTcs, He A mMcama KHUTY, a cCamMa KHUTa Beja
MeHsI, JIOTUYHO TPUEPKUBAsICh 00IIeit KaHBbI, JEMOH-
CTPUPYS «IIapaloKCaIbHYI0» CBA3b GU3NKU C Omosorneit
U TICUXOJIOTMEN.

[To MHEeHMIO OOIBIIMHCTBA CIIELMAINCTOB, JleBa Pemo-
TOB ObUI TNO0 ACHOBUIAILNM, 10O BeJI CBOI JHEBHMK (0CO-
OeHHO ero 4acTh, Kacawuycs Benmnkoit OtedecTBeHHOI
BOJHBI) B peXXJMe aBTOMaTH4YecKoro mucbMma. [locnemamnii
BapuaHT 6osee BeposiTeH. [leo B TOM, YTO TeTYIIKe, II0-
3BOHUBILIEN eMY YTpoM 22 uroHA 1941 ropa u coo6IMBIIIEN
o HanasieHny lepmanny, JleBa orBeTn: «BortHa?! A dero ato
BApyr?!» CII0BHO 3TO He OH HaIVCa/l MEJIKVM ITIOYEPKOM CBOM
IopasuTenbHble IpopovecTBa!l B TOT ke jeHb I0HOIIA 3amu-
ca: «...5l ObUI IOpaXkeH COBIaJeHMEM MOUX MBICIIEl C Jieil-
CTBUTEIBHOCTBIO! Y MeH: 13 TO/IOBBI IIPOCTO BCE BbLIETENO!
Benp A TONbKO BYepa Be4epOM B JHEBHMKE INCAJI elle pa3
0 IpeJyTraiblBaeMOoli MHOXO BOVIHE, U TETIEPb 9TO CIYYMUTIOCh...»

HeuTo nmoxosxee mponsomuIo co MHO, KOTAA A € IIepBON
MI/IHYTI)I 3HAaKOMCTBaA C HPCSI/IHGHTOM NTANTbAHCKOI'O KOH-
LiepHa — MOJieNIbHOro foMa «Mapuanna bypann» — Banb-
TepoM BypaHu, BOPYT «yBupena» JaTy X OAaHKPOTCTBA,
CKa3aB, YTO NPOOIeMbl HAYHYTCS Yepe3 IATh JIeT, a CaMO
0aHKPOTCTBO IPOU3OI/IET Yepe3 ceMb JIeT B OKTsIOpe. B Te-
YeHIe BCeX STUX CEMU JIET A PEry/IAPHO ONOBeEIIAIa €T0, YTO
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Jac MKc npubmmwkaerca. Tem He MeHee, IPOYNTAB CTATbHIO
0 mpousomieeM 6aHKPOTCTBE MIIIMAPTEPA, A IpedbiBa-
JTa HECKOJIBKO JIHElI B ICKDEHHEM IIIOKe.

U sto ipu TOM, 4TO GYKBa/IbHO 32 HECKOJIBKO JHEII caMa
0 HEM ¥ HaIlOMMHAJIA.

\AQ’ (eHoMeH 3a0bIBaHIA NPUCYLL MHOTIAM JI0AAM, UCBITABLUMM TaKoro poja
npo3peHus. [103xe OHI ONMCbIBAIOT 3TO COCTOAHIE, KaK OYATO HEKTO UnK
HeYTo «BbIHYX/AeT» X B3ATbCA 3a NePO U HANMUCATb HEKI TEKCT, CTIOBHO
noj AMKTOBKY «CBblLLE». 334acTyt OHU ML CMYTHO MOMHAT, KaK 3T0
Jienanu, a nopoii 0Tpe30K BpemeHH, Koraa CoBepLUanach «ANKTOBKa», BO-
o61Le Bbinagaet U3 namaTh. HekoTopble 13 HUX NpU 3TOM BUAAT ApKue
06pasbl, CNbILWAT ronoca. Ha nepBblil B3rnAd, 370 NOX0Xe Ha CUMNTOMbl
Kakoi-To ncuxuueckoii 6onesHu. OpHako B NoA06HbIX Cyyasx nouTw
BCe N0V 0Ka3blBAKOTCA COBEPLLEHHO 340POBbIMIA, OHU HEe HYX[AKTCA
B MeAMLMHCKOIA MOMOLLM. A COCTOAHME «NPOPOYeCTBa», KOTOPOE YacTb
MeaNKOB TOPONATCA Ha3BaTb «BHE3AMHO BO3HUKLINUM CMOHTAHHBIM MO-
MeLLaTeNbCTBOM», Ha CAMOM Jiefie NpeACTaBnAeT coboi HeUTo HOe.

(kopee Bcero, Jle PenoToB 0651aan 0ueHb XOPOLLIMMI aHANUTUYe-
CKMMI CNOCOOHOCTAMM, Yero, Kak NPaBIo, NALLEHbI itoaK, obnadatoLpe
[iapom nposuaeHna byayLero. IMeHHo 310 1 06bACHAET, nouemy Jlesa
aM yAUBNANCA CBOUM Ha PefKOCTb TOYHbIM NpefcKa3aHUAM.

http://oko-planet.su/phenomen/phenomendiscussions/
9570-lev-fedotov-dnevnik-proroka.htm @ /

Bort B aTOM 1 ecTh CEKpeT NpeaBUACHNA — B HA/IMIUN
TPOMIIBI MBIIITIEHUS 0OPa3HOTO, IOTMYECKOTO U aCcCOIMa-
TUBHOTO, II03BOJIAIONIEl MBICTUTh 0OBEMHO, He CBSI3bIBas
cebs myTaMu 1 CTepeoTUIaMy KaKoil-TO OffHOI U3 obma-
cTeil Hay4HBIX 3HaHU. C TOYKM 3peHus moboro npodec-
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BBeaeHne ({ \

CHOHAJIA, 3TO AWIETAaHTCKUI ITOBEPXHOCTHBIN noaxop. He
CIIOpPI0O — €CJIN, OIIATD Ke, OIIePUPOBATh TeM MHCTPYMEH-
TapueM MO3Ta, KOTOPBIN I03BO/AET JINIIb «PbITb HOPBI»
Y3KUX PO eCcCHOHATIbHBIX 3HAHMIT. A MOXET, HY»XHO TO-
mpo0OOBaTh He PBITh, 4, HAOOOPOT, BOCIIAPUTH?

Torpa u npupeT Ko3BoNEHNE CBEPXY OOBEAVIHUTD (M-
3MKY, KBAHTOBYIO (QU3NKY, aCTpOU3NKY, MEANIINHY, O110-
JIOTMII0, T€OIIOIUTHKY, PUI0CODUIO, ICUXOIOTUIO, PETUTHIO,
aHTPOIIO/IOTIO, OCTEONATHIO, KPAHNOCAKPAIbHYIO TEPAIINIO
Y TIpoYee ¥ Ipodee B 3aKOHBI FeOMETPUM NICUXOPUBUKNI
IPOCTPAHCTBA.

G\(©
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AKOHBI IICUX0(PUIUKHI
IIPOCTPAHCTBA

/3 nepBbIXx KHUT «KBaHTOBOV 6MOMEXaHUKMU Tea» BBI
y3HaJIi, 4TO TeJI0 YeJI0OBEeKa BBICTPOEHO II0 3aKOHaM (u-
3MKU U BCe ero medopMaiiuy BbI3BaHBI BO3JEVICTBMEM Ha
Yye/I0BeKa 3/7IeKTPOMAaTHUTHBIX 1 TPAaBUTALVIOHHBIX TIOJIeIA.

MpbI roBOpMIN O TOM, YTO Ta3 OT3E€pPKaIMBAETCS Ha
TOJIOBY, ¥ 00€ 9TV CTPYKTYpPbl yYaCTBYIOT B IUIAHETAPHOM
ABIDKeHMM 3eMy, BegoMoll COMHIIEM U CONPOBOXKAeMOI
Jlynoit (puc. 1).

Tas coBepraeT HyTanuio (komebaHus), IOKaYMBasACh Ha
BOJIHaX OKeaHa Bcenennoii nop peiictBueM JIyHbI, a Kn-

14
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3aKoHbI MMCHXO(MH3HKHU MPOCTPaHCTBa ({

Puc. 1. ITnanemaproe dsuscernue Semnu

HOBJJIHasA KOCTb — IIpenjeccuio”, HanpasyaAch ConHieM
K Benmkomy aTTpakTopy — MMEHHO TaK Ha3bIBalOT yYeHbIe
Ty HEM3BECTHYIO TOYKY, K KOTOPOI CO CKOPOCTBIO 2,1 MIH
KM/4 HeceTCs Iy1aHeTa 3eM/ist BMecTe co Bceil ComHeYHOn
cucremoit (puc. 2).

CoO6CTBeHHO, TOT Xe (PpaKTajb-
HBIT 00pa3 Benmkoro arrpakropa
MBI BUJUM U Ha KapTUHKE ITO/TI0Ca
MUpa — TOYKM Ha HebecHO cdepe,
BOKPYT KOTOPOJI IIPOMCXOAUT BUAK-
MOe€ CYyTOYHOE JJBIDKEHME 3Be3]] 113-32
BpallleH)s1 3eM/II BOKPYT CBOEII OCHL.

. Puc. 2. [lsuxcenue
HaHPaBHeHI/Ie Ha CeBeprH/I ITIO/TIOC ConHeuHoll cucmemuvl

MHpa COBIIaJlaeT C HaIlIlpaB/JIEHNEM Ha K Benuxomy ammpaxmopy

* Ilpeueccusa — ABIeHME, IPU KOTOPOM BpallleHUE Tela MEHAET
CBOE HalpaBJIeHNe B IPOCTPAHCTBE IO, IefICTBMEM MOMEHTa BHEIIHel
cybl. HarmanHelil npuMep: HaO/MoieHne 3a BPAIAIOLIVMCS BOMTYKOM.
Korga ero BepxH:sA TOYKa IMOCTEIIEHHO HAa4MHAET OIyCKATbCA W JIBU-
TaTbCA 110 PACXOMAIIENICA CIIMPANN, 1 €CTh Ipereccua OCH BOMTIKA., —
30ecv u danee npumeu. peo.
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Hamasna Ocomnnuna
}7 KBaHTOBada OHMOMeXxaHHKa Tena

Puc. 3. Peanvras pomozpagdus osumncenus ConHeuHotl cucmemol,
coenannas 6 FOucrom nonywapuu 3emnu, 6 Ascmpanuu. B oanHom
CTLyuae 3a CymouHvimM 08UNCeHUEM 36€30 Mbl CMOMPUM 8 HANPABTIEHUU
FOsxcHoz0 nomoca mupa

reorpadaeckuit cesep, a Ha IO>kHbII momoc Mmupa — ¢ Ha-
IIpaBJ/IeHNeM Ha reorpaduyeckuil Ior.

YBuzmeTp nOM0C MIpa HECIOXKHO. /I 3TOrO HY>KHO 3a-
KPEeINTh HeIIOfIBVDKHO KaMepy Ha IITaTyBe V1 IOCTAaBUTb -
Te/IbHYIO BbIJIep>KKY. CHUMOK C IIATHAIL[ATUMIHY THO 9KC-
THIO3UIIVeli TO3BOJINT YBUMIETD, YTO 3BE3/[HBbIE Iy TU IIPEeICTaB-
JIAIOT COO0I LYTY OKPYXKHOCTEN, KOTOpBIE TeM OOIbIlle, 4eM
Jla/Iblile 3Be3fia HaXOAUTCA OT HebecHoro nosmoca (puc. 3).

Puc. 4. Ammpaxmop Puc. 5. Knemxa moiuiu

6 ¢paze mumosa
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3aKOHbI NMCUXOPHU3HKH MPOCTPAHCTBA d %

Ammpaxkmop — 3TO TaKle COCTOSHMA CUCTEMBI, B KOTO-
pble OHA CTPEMUTCS OIACTh U3 TF0OOTO CBOETO COCTOSHIA
(attract — 3TO «IPUTATUBATDBY, KIIPUBJIEKATHY).

Bor aTut iBa pasHOBENMKIUX HOMIMKA BOCBMEPKU U ABJIA-
I0TCs aTTpakTopamu (puc. 4).

Korga-To anonern Jleon Yya gokasan Ha nmpumepe Impo-
CTOTO PafiyIOYaCcTOTHOTO T€HePATOPa, YTO SHTPOINA U Xa0C,
Ka)XyIlyecs IPOABIEHNEM CITy4aliHOCTEN, ABIATCA IPef-
IIeCTBEHHIMKAMU TIOPSIIKA B 0001 IMHAMIYECKON CUCTEME.

Ha sxpaHe ero ocmmmrorpaga MOsBMBIIAACSA TOYKA
IpeBpalanach B opOUTy, IOTOM B BOCbMepKy Mébnyca —
ABYXIIET/IIEBON aTTPAKTOP, 3HAMEHYIOIINI HACTyIJIEHe
Xa0ca, KOTOPBIIl BHOBb IIEPEXOMII B IIPOCTOI KO/mebaTenb-
HBI/I KOHTYP, TeHEePUPYIOLINIT CMHYCOMAIbHbIN CUTHAIL.

CoO6CTBEHHO, TAaKOJI XKe BIJ] BOCBMEPKM VIMEeT I K/IeTKa
B dase meneHus murosa (puc. 5).

JIBe BOCbMepKM aTTPAKTOpPa Mbl BI-
IVIM Be3Jie.

[Tnop, HaxopsAmuIica B yTpobe Ma-
Tepy, OGHOBPEMEHHO pacTeT U3 ABYX
TOYEK «aTTPAKTOPa», MEXJy KOTOPbIMUI
IPOTATMBACTCS «Kabenmb» — OMyXKaro-
Uit HepB, — 1 00a MO3ra HAYMHAIOT
PasBMBATbCA NapajUleIbHO, IIPUTATY-
BasACh JPYT K APYIY U 3aIOIHAACH IIO-
TOKaMy MaTepun (4TO MOXXHO BUJETh
U Ha TeruioBusope (puc. 6).

Ha camoM perte >xMBOT ¥ T0710Ba IIO-
J1a CBSI3aHBI IPYT € APYTOM co00it M3Ha-

Puc. 6. Qomozpagpus

nn00a ¢ NOMOULbIO
Ya/IbHO, KaK /IBE PA3PE3aHHbIE IONOBUH-  mennosusopa (cm. puc. 1

Ky offHO¥I cepsl. V1 06e oHY coeyiHeHbI Ha yeemHoil 6KreliKe)
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C BOJIHOBOJI TPaBUTALIIOHHO MaTpULIEN, HAXOMALIENCA B TO-
JIOBe MaTepy ¥ KOHTPOVPYIOIell OTTYAA Pa3BUTHE IJIOfA.
S moppo6HO pacckaspiBaa 00 3TOM B CBOMX KHUTAX.

O6a Ho/MMKa Halleyl MaTpPUIIbI MO>KHO TI0Ka3aTh B BUIe
IBYX IJTAaHET 3eMJIA.

OpnuH U3 «3eMHBIX LIAPOB», TEXKAILIUX B XUBOTE, OTBeE-
JaeT 3a COMY (3a 37[0pOBbe HAIIEro Tela), a BTOPOI, HaX0-
ISLUIICS B TOTIOBe, — 3a co3HaHue (puc. 7).

O6e 3em/i B Tejie YeloBeKa COEAVIHEHBI MEX/Y cO00I1
He TOJIbKO ONTMYEeCKNMM KOPUOPOM, HO U BIIOTTHE MaTepl-
JIbPHO — CHMHHBIM MO3roM (puc. 8).

Cremia k Benmmkomy aTTpakTopy, MBI CTIeyeM B 3aJlaH-
HOM HAIlpaB/IeHNUY, BBIIIONHAA KOCMUYECKYIO IIPOTPAMMY.
Araxys ALEKIeTKY ITOCIe TTOTy4eH)sI CUTHasa oT (OTOHA
K CTapTy, CIePMATO30MJ] TOXKe KaK/M-TO HEMOCTVKIMBIM
00pa3oM TOYHO 3HAET CBOJI MyTb.

Puc. 7. [Jsa «3emuoix wapa» Puc. 8. Cnunnoii mosz
6 merne 4enosexa
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3aKOHbI NMCUXOPHU3HKH MPOCTPAHCTBA ({ \

9Ta Ije/Ib TOYHO TaK YKe IIPOINCaHa I HEeTo, KaK U Mpo-
nByoKeHne COMHEYHOM CUCTEMBI K TPaBUTAI[MIOHHON aHOMa-
mmy Benmkoro arTpakTopa, KoToporo B ¢pmaocodcKoii TepMu-
HOJIOTMJ MO>KHO Ha3BaTb JIorocoM (B 1epeBofe ¢ ApeBHerpe-
YECKOTO — «CTIOBO», «MbIC/Tb», «CMBICII», «TIOHATIE», «IUCTION).

B HemcTpeOuMOM >KelaHUY OIJIOfOTBOPUTD SMIIEKI/IeT-
Ky MIJUIVOHBI CIIepMATO30M0B IIOCTOSHHO IIPEO0/IeBa0T
BO3HMKAIOIIIVE ITPEerpajbl, 0I0KMPYIOLIVe BHIIOTHEHE IIPO-
rpaMMbl 1 OTOpachIBaOIIye Ha3a | YacTh «<KOMaHbI». [Tomy-
JaeTCsl, Mbl IIPOJIBUTAEMCS BIIepel «0OPaTHBIM CTEXXKOM» —
7iBa ILI1aTa BIiepei — OfVH Ha3aj| — B CHJTY TOTO, YTO JIBUTaeM-
s BIepesl MaJIeHbKVIMI MIeT/IIMY — BUXPSAMIU I10 CIUPAJIN.

Ecmy 6ymepaHT 3aIycTUTh TOPU3OHTAIbHO, Kak «boe-
BOJI OyMepaHI», OH He BO3BPATUTCs, HO 3aTO Oy#eT IOf-
HUMaTbCs. ECM 3amycTUTh BepTUKATBHO, TO OH OIMIIET
BOCbMepKy Mébuyca, mogo6Hy0 COMHEYHON aHalIeMMe*,
Yl BEpHETCA B TY JKe TOuKy (puc. 9).

s,
g CKonbaut
.\ Hasag

-

u

BN1EBO

Puc. 9. Tpaexmopus nonema 6ymeparea

* ConHevHas aHajleMMa — KpMBasi, COSAMHSIONAs PsfL IOCIeNoBa-
Te/IbHBIX Mo/10keHn 1 COJTHIIA B OHO 1 TO K€ BpeMs CYyTOK B TeUeHNe Tofia.
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JKusHp gBMKeTCA Gnarofgapsi COYETAaHNUIO ABVKEHUS
o6oux 6ymepanros. OHa IpOABUTAETCS BBEPX, Jie/as BO3-
BpaTHbIE IIeT/IN.

9Ty 1106a/IbHYIO IPOrPaMMY BBIIIOJHSAIOT BCE K/ICTKI.
VI TakuMy K/eTKaMy SIBJIAETCA U CaM 4esloBeK, M 3emis,
«IIpbITAIOIas1» 110 BOIHAM IIPOCTPAHCTBA.

Kak MOXHO 3aMeTUTb, KaXK/loe CYLIeCTBO Ha 3eMle IIpU-
llep>KMBAETCs CBOE IPOrpaMMBbl: TOIbKO YTO BbUIYIMB-
IIVCh, TITEHEL] y>Ke 3HaeT I7IaBHbIe ee Bexu. MaTb, 0Oyuas
ero, IIOMOTaeT eMy ObICTpee OCBOUTD BCE€ YPOKU XKU3HM,
yBenmu4MBas TaKMM 00pa3oM BBDKMBAEMOCTb ITOTOMCTBA.
SpxuM mpyuMepoM BBIITOTHEHNSI TAKOI «[IPOTPaMMbI» ABJLA-
eTCs «CXOIKa» BCeX CaMOK KpaboB B OJHOII TOUKe y Gepera
okeaHna. Ha ocTpose PoxxiecTBa B IOC/IEIHIOI HOYb HOBO-
JIyHMsI B KOHIle HOAOPs, eVIHCTBEHHBII pa3 B TOAY, IIPO-
VICXOOUT YAUBUTENbHOE sABeHMe: 50 MUJIIMOHOB BIIOTTHE
cebe CYyXOITyTHBIX KpaOOB HAUMHAIOT JBVDKEHVE B MOMEHT
OT/IMBA K BOZie, B KOTOPOJ OHM HO/DKHBI OT/IOKUTD CBOIO
ukpy. Ilpudem Te, kTo 060CcHOBaICcA B 10 KMIoMeTpax Ot
OKeaHa, HAauMHAIOT [IBJYDKEHNE Ha TPU JIHA paHblile CPOKa,
9TOOBI IPUIATH K GUHUIILY B OJHO BpeMs C OCTJIbHBIMU
(OTKyZa-TO TOYHO 3Hasd, CKO/IIBKO BpeMEHM YilfieT Ha Ji0-
pory!). Uepes mapy Hezeslb 13 MOpPS BBIXOZAT MaJ/IeHbKIe
Kpabukn. HUKTO He MOXKeT 0OBSICHUTB, YTO 3aCTABIISET X
BBIIIOJIHUTD 3Ty IPOTPAMMY Pa3MHOXKEHM S, BO3TIOKEHHYIO
Ha YKEHCKJe KOCMUYeCKye IIeYn.

Cama 3Ta nmporpaMma popunaach B MOMeHT bosnbiio-
r0o B3pbIBA, 00eCIeYNBIIEr0 HaM >KM3Hb Ha 3emie. ITOT
«B3pBIB» 11 €CTb HAa4ajI0 IIPOrPaMMbl, OTBEYaoIlell 3a YIIO-
pAfoYMBaHMe IPOCTPAHCTBA U YCTAaHOBJIEHNE CBA3Y MEXY
IByMs pacraBuIMMucs nonycdepammn. V camm sTm 3aKOHBI
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3aKOHbI NMCUXOPHU3HKH MPOCTPAHCTBA <{‘

Puc. 10. Knemxu HeLa (cm. puc. 2 Ha ysemHoti éxreiixe).

Knerka crnpaBa HaxopuTcs B MHTepdase — y Hee OKpaIleHO
Bce AApo. JleBas KaeTKa mpeTeprieBaeT MUTO3, moatomy JHK
KOHJIEHCHPOBaHa 11 OKpallleHO He Bce A7[po

BO3HMK/IM Ha 3eMJIe TOT/a, KOT/ia eJHas KOCMIYecKast IIpo-
TOKJIETKA pacIiajach Ha JiBe IIOJIOBUHKI.

[ToaTOMY [0 CUX TTOP MUP POXKAAETCS I MHOXKUTCS TOY-
HO TaK >ke. DTO MOXXHO YBUJIeTb Ha ¢poTorpadum JeneHns
xpomocoM B dase murosa (puc. 10). «bonpioit B3pbIB» BI-
JieH B JIEBOII KJIeTKe, IIpeTepIieBaolell MIUTO3.

V1 Bce mOTOMY, YTO CaM MMUP — 3TO KJIeTKa, pa3MHO-
JKAIOWASCS 110 TUIIOBBIM MATHUTHBIM 3aKOHAM (GU3MKN
IPOCTPAHCTBA M IPOXOJAIIAs B CBOEM Je/IeHNN BCe Iep-
BUYHbIE CTAINM COTBOPEHMSI MUPA.

O6e BopoHKU (Be momycdepsl) pasHeCeHbl Ha TUTAHT-
CKMe PacCTOSIHMS, YTO He MeIllaeT M MTHOBEHHO B3auMO-
JIefiCTBOBATD IPYT C PYTOM — KaK CYMTAIOT Y4eHble, IIPVH-
IUI «KBAHTOBOI 3aIyTaHHOCTV» UM 3TO BIIOJIHE II03BO-
nset. Benp nmepBuyHast CBA3b, KOIJA-TO CKPEIUISIOMAS 3Ty
IIPOTOK/IETKY, Ha BOTHOBOM YPOBHE HUKY/Ia He VICIapy/Iach.
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\.g’ B KBaHTOBOI MexaHUKe Be3/ie 1 BCerza MPUHNMAETCA, UTo YacTuLa (nek-
TPOH, NPOTOH, HEIATPOH W T. 1.), ECIN UMEETCA HECKONbKO BO3MOXHBIX (pa3pe-
LIEHHbIX) €€ COCTOAHNIA, O{HOBPEMEHHO MOXET HAXOAUTbLCA B HECKONb-
KUX WK JaXKe BO BCeX 3TUX COCTOAHMAX. Henb3a, Hanpumep, yTBepXaTh,
KaK 3T0 1eN1anocb paHbLLe, YTo JNEKTPOH B aTOMe HaX0AUTCA Ha NepBoii 06o-
NouKe (TMaBHOE KBAHTOBOE YNCIO PaBHO eAuHuLe). Bceraa ectb BepoAT-
HOCTb TOFO, YTO OH O{HOBPEMEHHO HAXOAUTCA B ABYX, TPEX WK AaXe
BO BCEX BO3MOMHDBIX COCTOAHNAX. ITO 03HAYAET, UTO eCTb HeKoTopas
BEPOATHOCTb, pa3nnyHasA ANsA PasHbIX COCTOAHMIA, HAITH SNEKTPOH
He TO/NbKO Ha NepBoil 060/104Ke, HO U Ha 1060l U3 APYrUX.

http://www.hojff.com...tovoj-mexaniki/) @

PaccnonBuincey o sKkBaTopy Ha [Be IOJIApHbIE Yallly,
OJHa IOJIOBMHA IPOTOK/IETKY HAIIOIHWIACh TbMOIA, a IpY-
rasi — CBeTOM. A 13 X «paHbI» IO/NUIACh My3bIKa chep —
CroBo, 3acTaBAIee UX UCKATh APYT APYTa, YTOOBI Ipu-
TAHYTbCS BHOBD.

ITO MOXXHO ITOKa3aTh Ha PACKO/IOBIIEMCS Ha JIBe I10JI0-
BUHKM siine (puc. 11).

JKenTox BHyTpM Hero HaXOAMUTCA B HEBECOMOCTH, OKPY-
JKEHHBII MHOTOCTIONHBIM 6enKoM. JKenToK BUCUT Ha ABYX
KaHATUKaX, IYIOBMHAX, IPOXOAAIMX Yepe3 IOoIIoca Ailla,
KOTOpbIe IPUAAIOT JKENTKY YCTON4nBOCTh. OH Kak 6yaTo
HaXOJVTCA B aBOCbKe, yJep>KIBaollell €0 Ha BeCy B JIeBI-
TaUN. B IeHTp XKeNTKa, B 3apObILIEeBbI OVUCK, TOCTYyIAeT
aKyCTH4YecKas SHeprus us skparopa fitna (puc. 12).

Takum obpasom, mopgunHssich npukasam Croea, 1o
pacTeT U pa3BUBaeTCs B IITEHIIA.

O MupoBoM sii1ie, faBllieM Hayano BCeMY CylIeMy, pac-
CKa3bIBaIOT MHOTVIEe MUMBI.
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3apogbllueBbii
Benok [OMCK Ckopnyna
BospywHan
Kamepa

Benkosble

Hapy#Han
obonoyKa
BHyTpeHHAn
obonoyKa

pa— Xanasbl

% HenTok
Puc. 11. Puc. 12. [Tmuuve siiyo. Kenmoxk
Packonosuieecs stiiyo nooseuier 8 benke Ha Xana3ax.

IImeney, pazsusaemcsi u3 3apooviuiesozo
0UCKA Ha JcenmKe

B posnnmHcKkoM Mude TBOpeHUA TOBOPUTCA, YTO MUP
coTBOpMIa 60TMHA DBpUHOMA, BoccTaBInas us Xaoca. Ko-
Ia OHAa TaHIleBajia CBOJ OAMHOKMUII TaHell, 3a ee CIIMHOM
BO3HMK CeBEPHBINI BeTep bopeil B Buje BENMKOro 3mes
Odnona. CBOMM HEMCTOBBIM TaHI|eM OOTMHS IpoOyauIa
B HEM JKeJIaHue, BeTep OITIOLOTBOPUII €€, ¥ OHa CHeC/Ia TO
camoe MupoBoe fJi110, 13 KOTOPOTrO IIOTOM BbUIYIIN/IACh
«TBepab» — 3apoppii [Tanren. Opnon obepHYICs ceMb pa3
BOKPYT 3TOTO ANIA ¥ BBICVDKMBAJI €T0 JI0 TeX IOP, IOKA OHO
HE PACKOJIONIOCh U He MOABUJIOCH U3 HETO BCE, YTO TOIBKO
ecTb Ha cBete: ComnHlle, JIyHa, T/1aHeTHI, 3Be3/ibl, 3eMJId U ee
TOpPBI, PEKM, JePEBbA, TPABbI U XKMBbIE cyllecTBa. C 3TOro
MOMEHTa Hayajaach Ha 3emjie )KU3Hb, CTajIa HAIOIHATbCA
MaTrepuen BOTHOBasA MaTpulia.

Mps1 1 ecTb Ta cdepa, BBIBEPHYTask BOCbMEPKO, 1Ba HO-
JIIKa KOTOPOJ CBA3aHbI 30HOM PACTsKKI, UAYIEN Ha pas-
pbIB (puc. 6, 7).

Kak 6yT0 KOCMuYecKue CuIbl y9acTBYIOT B «II@PeTSATY-
BaHUM KaHaTa» — KTO CUJIbHEE: Ta, YTO POAWIA, UIN TOT,
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KTO OBII €10 POXKIEH, — OH CTPEMUTCA OCBOOOAUTHCSA OT
4YpeBa, HO, YBBI, IOXXM3HEHHO CBA3aH C HEIO HyHOBI/IHoi{. To
XKe caMoe IPOVICXOANT ¥ B YeTIOBEUYeCKOM MMpe: peOeHOK
Bcerfa OyfeT CBA3aH C MaTepblo HEBUAVMOI «ITyIIOBMHOI»
SMOIIMOHA/TbHBIX CBS3€.

B 3TOM cMBbIC/Te KaXX/Iplil 13 HAC MpeACcTaBisieT coOoit
OJMTHOKII 3aMKHYThIVI BUXPb, pa3BEPHYTbI U PACTAHY THIN
mexy Hebom u 3emsieit, v iep>XMMCSI MBI Ha 3TOJ HEBU-
IVIMOJI «ITyIIOBMHE», KaK TOT JKe/ITOK B AIIE.

ITo cyTu, MBI AB/IsIeMCS «TUIIEPTOHYCOM» — Ma/IeHbKIM
3aMKHYTBIM, YIUIOTHEHHBIM BUXPEM, Ha BpeMs IIPOXKMBa-
HJIA Ha 3eMJIe BBIWICHEHHBIM 13 OO0IIell IeOYKy KOCMU-
YECKUX BUXPEIL.

[TosToMy KakKpiblil M3 Hac PAcTAHYT B 30HE JIeBUTa-
oy MEXAy OHEM BUYCpallHVM UM JHEM 3aBTPpallHVIM —
B JIHe ceropgHAmHeM. VIMEHHO B 9TOI 00/1acT U IIPO-
VICXOIUT MaTepUann3anysa MPOCTPAHCTBA U JJOCTVDKEHME
6aaHca IpM HEMBICTVMBIX TeMIIepaTypax M CKOPOCTSIX
CTpy#l YOPTUHITOHA.

Kaxk y M. JlepmoHTOBa: «A OH, MATEXHBIIT, IPOCKT Oypu,
Kak 6yaTo B OypsiX eCTh IIOKO». /] IOTOMY rapMOHMST — 3TO
OTPOMHBIII TPYJ, IO COXPaHEHNUIO OanaHCca MEXIY MUKPO-
Y MAKpPOMMPOM, MUPOM BHYTPEHHMM ¥ MUPOM BOKPYT Hac.

BoT B TakoM sABIeHNM MapajloKCca ¥ pasMHOXKAKTCA
Hamy K1eTky. OHM apAT B KPOBM HAIIEro OpraHM3Ma, HU
Ha 9Y€M HE€ IIOJIBE€IICHHDIC. To4yHO TakK >Ke B CCTeMeE JIeBUTA-
MM MAaT€PUHCKOTO XMBOTA 3peeT «KIeTKa» Iyofa. Tak xe
pasMHOXKaeTcA U cama 3eMJisd, 3aBucasd MeXY OByMs I10-
mocamy MarauTa. OHa maput mexny ComnnneMm u JlyHoit,
KaK MEXJy 57IEKTPMYECKOM ¥ MAaTHUTHOV COCTaB/IAKLIIMUI
BepHee, MeX/y AByM:A 3epkanamu. VI xora y JlyHsl obHa-
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PY>XUIach MarHUTHAsA COCTAB/IAIOIIAsA, OCHOBHOE B3aMIMO-
[eiiCTBYIE MEXTY HMMU IIPOUCXOAUT 3a CUET OT3€PKaINBa-
HIs — MOBEPXHOCTD JIyHBI CITY>KUT ITUTAaHTCKUM 3€pKaJIOM,
KOTOpPO€ OTPa)KaeT CBET, MaIAl0IINIT Ha HETO C 3eMJIN, YTO
3admkcupoBano ¢ nomoibio Teneckona VLT, O6bsacHenne
aTomy addexTy pan eme JleoHapo na BunHum: nopcBeTky
CO3/laeT COTTHEYHBIIl CBET, PaCCeHHBIN 3eMJeli, KOTOPbIi
3aTeM rnomnaziaeT Ha JlyHy — 1 oTpakaeTcst 0OpaTHO K HaM.
3eMiiA ABIAETCA NOCPENHUKOM B Mrpax mMexjay ConHueM
u Jlynon, cruxusamu SxH u VHb.

ConHie TAHET Hac 3a co6o71, a JIyHa mopiep>xmBaeT Ha
BeCy, I03TOMY 3eMJIA JINIIb C/IeTKa II0KaYMBaeTCsA Ha BOJI-
Hax. VI MMeHHO I10 3TOV NpUYMHE MbI HE YYBCTBYEM CKO-
POCTH, C KOTOPOJ1 OHa HECETCA B IPOCTPAHCTBE.

Haxopscp B 9T0M 30He jTIeBUTALM U TS 3 HEe B [IbI-
POYKY pacUIMpAIOIIENCsI BOPOHKY, Mbl BUIVM PacIINps-
romytocst Beenennyio (puc. 13).

Hamemy cosHaHMIO, NOAYNHAOLIEMYCS IOTOKaM, IIPO-
SIBJIEH JINIIb Of{VH ITyTh — OT IIPOIIIOro K OyxyiieMy. B mpu-
BBIYHO VI€epapXNYEeCKOV JIECTHNILIE 36MHOTO OITbITA 33 CETO-
IHAIIHMM JHeM IPUXOANT ieHb 3aBTpaurHuii. B kocmoce xe,
3a Ipefie/laMyl HallleTO CO3HaHMA, IPOILJIOe
1 Oyayllee CIMBAIOTCA B OAVH IIOTOK — BCe
CKPYY€HO B €IVHYIO CIMPab U3 OT/€/IbHBIX
BUXPEBBIX KIYOOYKOB, B KOTOPBIX IPUYMHA
MEHsIeTCsI CO CeficTBIEeM. YTOOBI BUXPb IIJIO-
IWJICA, OH JO/DKEH IIOCTOAHHO K/IOHMPOBATh-
¢ — B TOUKe Oudypkanym (B TOUKe pa3aBoe-
HUA), — KOTZIa OT CTapO¥l CIIMpanu «OTIOY- Puc. 13. Basmsad
KOBBIBAeTCS» HOBasA, HO y>Ke 60jiee TOHKOTO Ha Beenentyo u3
YPOBHS, Kak 1 mpoucxoput B cnimpamu JHK.  soner nesumayuu
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STOT MOMEHT IUVIOAUT HOBOE 3B€HO LIeNM U NpefijlaraeT Ho-
BBIil BIOOP — HOBBIN Iy Th, 0 KOTOPOMY MBI I/IeM JaJIblIIe.

Ha 3emne ati cipany Ha3bIBaOTCA KOPITYCKY/IAPHON 1
BO/THOBOIL. Tak 13 60s1ee TO/ICTON crvpa TKeTcs 6oee TOH-
Kasd, U, Ha060p0T, 113 CaMOJI TOHKOM BJIPYT I1O/Iy4aeTCs I/I0T-
Has MaTepy. Y BOTHOBOTO MMPa MHOXXECTBO MEPHOCTEN, TOY-
HO TaK e, KaK 11 y KopIrycKyrApHoro. Ilo aToit mpuanse a¢-
(ekT cTpyit YOPTMHITOHA IIPOVUCXOVT He TOBKO IIPYU BCTPede
TBEPJIOTO TeJla C XKMIKOCTDI0 — OH OyZIeT IPOVCXOANTD Ha Ipa-
HIILIE IBYX Pa3HBIX CPefi C Pa3HO IVIOTHOCTBIO (MEPHOCTBIO).

Cnenys sakony Jleona Yya, cimparb, BBIBOpaunBasCh U3
caMoli cebs 1 pa3aBanBasACh B aTTPAKTOP, BBOAUTCA B X0,
B3PBIB KOTOPOT'O 3aBEPINAETCA BPEMEHHBIM MOPASKOM —
TaKoBa Iporpamma 6eccMepTusA Bo BpeMeHn. Tak 6mofercs
MUPOIIOPAIOK, OYAb TO B IIOJIMTHKE VN B KJI€TKE.

A Terepb pacKo/IuTe A0 HafBOe, IEPEBEPHUTE U CO-
eIVHUTE IBe OTOBMHKM nomocamu (puc. 14).

[Momyuntcs runep6omony BpaleHnsA, KOTOPbIN 1 OIN-
CBIBAET CTPOEHME Y€/IOBEKA.

Yaum runep6osonsia 0OT3epKaIuBaOTCA JPYT OT ipyTra:
nepBas yalla — 3TO Ta30Basl 00/1acTb, a BTOpask — ro/IoBa.

Puc. 14. JMngepcus eduroti 80poHKU 8 eunepbonoud
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Kaxxpmaa pasopsanHas cepa cpasy BOCIPON3BOANUT
cebs1 pereHepanyert 10 ypoBHs 1ie/Ioi cepsl (Crenys nep-
BO3/IaHHOJ IIporpamMme), Kak Jleflal0T 3TO pakKy, KpaOnl
VI SIIL[EPUIIBI, TOTePsBIINE KOHEYHOCTY MV XBOCT.

9T0 006BACHAET, TOYEMY MOYIIApyA 3eMIN He PaBHO-
3HAYHBI: X BOJIHOBbIE MAaTPUIIBI KPYTATCS B IPOTUBOIO-
JIO)KHBIE CTOPOHBI, IPUBOJS K MOSIB/IEHNIO 30HBI JIEBUTA-
Uy Ha sKBaTope. To ke camoe oTHOCUTCA U K COMTHEYHOM
CHCTeMe — aCTEPOUTHOMY IOSICY, OTAENAIEMY IPYIIY
«3€MHBIX» IUIAHET OT «I'a30BbIX» OT3epPKa/ICHHBIX.

PoxpasAce M3 HVOKHEN >KEHCKOM BOPOHKM, MbI IIPUTH-
TMBaeMcs K ee BTOPOII ITOJIOBIHKE, II03TOMY HAIIl «OpIoII-
HOJI MO3I» paboTaeT B IIOJIHOM COJPYXKEeCTBE C TOTOBHBIM.

[Tporiecchl O aHHUTWIALNY INTATE/TbHBIX BEIECTB JOTI-
YKHBI IIPOVICXOINTD B «OPIOIIHOM» MO3Te» aHAJIOTVYHO C TEMIA,
KOTOpBIE OCYIIECTBIIAIOTCS B 97IEKTPUYECKOIT «MarMe» MO3Ta.

Eme [mnmokpar u [aneH cBsA3bIBaIM YMCTBEHHbBIE HAPY-
IIeHNsI C HAPYLIEHVSIMI B COJTHEYHOM cruteTeHun. Hecmy-
YaifHO «UIIOXOHJPUsI» Ha3BaHa MMeHeM moapebepbs (1art.
hypochondria; cmoBo IpON30IIIO OT IPeYecKOro «4acTh Tea
HIDKE TPYAHOI KOCTI»).

Temo 4emoBeka COCTOUT HPUMEPHO M3 TPUIINOHA
KJIeTOK. VI Ipy 3TOM BHYTpM HALlero OpraHu3Ma >KUBET
B IeCATKM pa3 Gosblilee KOTUIECTBO KIeTOK OGakTepuii!
MuKpoOpraHusMoB B HallleM Tejle HaCUUThIBAaeTCs Oosee
500 BupmoB. Vx obiujas macca gocturaet 2,5-4 Kumorpam-
Ma. B OCHOBHOM OHM OOUTAIOT B KMIIIEYHMKE U PaKTIIECKN
00pa3yioT eIVMHBII OTPOMHBIN OpraH — MMKpPOOMOM. ITO
caMblif OOJIBINION TI0 BeCy OpraH 4YeJloBeKa, ropasno 6omee
TSDKEJIBIIT, YeM TIeYeHb VTN MO3T.
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M3-3a TOro 4YTO KMIIEYHNK — 3TO EPBUYHAA CTPYKTY-
pa, popMupyoLIascs y mioja Bo YpeBe MaTepy, HePBHbIE
OKOHYaHN OT HETO IIPOPACTAOT BO BCE OPraHbl ¥ TKaHM 10
Mepe pocTa iozia. [ToaToMy pedrieKTopHO cr1a3m HepBHOTO
OKOHYaHMA KaJIOBBIMY MacCaMU, 3aCTPABIUVIMU B IVIBEPTH-
KyJIe, MOYXKeT BBI3BIBATh 0O/Ib IPAKTUYECKI B TI0OOM MecTe.

bpromHoi «MO3r» pacrono)XeH B CI0AX TKaHU, YCTU-
TAIOUIVX BHYTPEHHME CTEHKM MNIIEBOJA, KEMy/IKa, TOICTON
Yl TOHKOJI KMIIOK, M TIPEACTaBIsAeT COO0I CeTh HEIPOHOB,
00OMEHMBAIOLINXCS MEX/TY cO00iT CUTHAIAMMU, ¥ MHOXKECTBa
BCIIOMOTaTe/IbHBIX KIETOK.

OTa HellpOHHaA CUCTeMa AB/IAET eJUHYI0 CeTb MUIO-
BUCLiepodacaNbHbIX CBsA3ell, yCTUIAIOIIYI0O BHYTPEHHIEe
CTEHKM NNILEBOJA, XKEeTyKa, TOJICTON ¥ TOHKOV KMIIoK. Ha
CETOIHALIHNI JIeHb YCTAaHOB/IEHO, YTO B 6pIOHIHOM MO3re
HACUNUTBIBAETCA OKO/IO 100 MI/JIMOHOB HEMIPOHOB, 3TO JaXke
6o0Ibllle, YeM B CIIMHHOM MO3Te€.

OCHOBHOII Ty Tb, COEAVHAOLINI TOTOBHOI MO3T C HEPB-
HBIM LIEHTPOM B )XVIBOTE — 3TO HepB Baryc (Omy>xaaomuii
HepB). OT Hero OTXOIAT HECKOTBKO THICSIY TOHEHBKUX BO-
JIOKOH B HEPBHYIO CHCTEMY IUIEBAPUTEIBHOTO TpaKTa. Bo-
06111, KaK CYUTAIOT y4eHble, 90% nHOpMAIVM O YyBCTBAX
VI OIYILIIEHUSX U/IeT CHU3Y BBEPX, @ He HA000POT, ¥ TOIBKO
OJlHa JlecATasA BCeX KOMaHJ, IIOCTYIIAeT OT FOJIOBHOTO MO3-
ra. Ham >xenymo4HbIi MO3T yIIpaB/AeT MHOTMMY 3MOLIIO-
Ha/IbHbIMI HpoueccaMM. Xopomme " IJ10Xme OIIIYIIICHV[SI —_—
3TO HE NMPOCTO MHTYMULMS — OHM Oa3UPYIOTCS Ha BIIOJIHE
pEasbHO OCHOBE, YTO Y>K€ JOKa3aHO OIBITHBIM ITyTEM.
Hanmpumep, B Xenynke 1 KMIIEYHMKE JTIOLEN, CTPAJAOLNX
6onesnsamu Anbureiivepa u IlapkuHcoHa, 06HApYXMn
TaKJe JKe IIOBPEX/IeHN TKaHell, KaK I B TOJTOBHOM MO3TE.
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Puc. 15. OpaxmanvHocme Kuuie4Huka — mosey

BpromrHas sHTepuyeckas HepBHas CUCTEMa IOCTOSIHHO
0OMeHMBAETCsI CUTHATaMM C TOJIOBHBIM MO3roM (puc. 15).

Kt0-T0 113 Bac, BO3MOXHO, Ta>kKe 3HAKOM C BBIPXKEHIEM —
«BTOPOIT MO3r». OHO MIMeeT OTHOLIEH)E K KOMIUIEKCY HEpB-
HBIX KJIETOK, BBICTVIAIOIIVIX XKeTYOYHO-KUIIEYHBII TPAKT.
HasBanmne ato BBen B o6uxopn Marikn [epuion — ocHOBa-
TeJIb HeJIPOraCTPOIHTEPOJIOT MY M ABTOP KHUTY, KOTOpas TaK
U HasbIBaeTcA «BTopoil MO3T: HOBOe IIOBOPOTHOE ITOHMMA-
HJie HEPBHBIX PACCTPOIICTB JKeTyfiKa 1 KuiredHuka» (Michael
Gershon, The Second Brain: A Groundbreaking New Under-
standing of Nervous Disorders of the Stomach and Intestine).

HepBHas cucreMa nmineBapuTeIbHOIO TPAKTa OTBeYa-
eT 3a HaCTPOEHUe Vi IIPY NIPABMIBHON CTUMY/IALIIY MOXKET
CII0COOCTBOBATb 3HAUUTEIBHOMY CHIDKEHMIO JeIIpeccui,
a TaxoKe OBITh OTHUM 13 (GAKTOPOB B JICYEHVN SMVIETICUNL.

Hame HacTpoeHue, KaK BBISACHUIOCH, TOXKE 3a4acTYIO
3aBUCUT VIMEHHO OT OpIolrHoro mosra. «Bropoit Mo3r»
OTBeYaeT 3a HAIllM dMOLVM — PafiocTb, BOCTOPT, CTPaXx,
a TakkKe VHTYUIVIO ¥ Jaxke aMmaTuio. [Toromy 4ro mu-
KpPOOBI IIOMOTAIOT IPOU3BOAUTD B KUIIEYHUKE «TOPMOH
CYaCTbsI» — CEPOTOHMH. XOTs TOT ¥ M3BECTEH KaK Heilpo-
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MeJIaTop MO3Ta, IO OIleHKaM y4YeHbIX, 0Komo 90% OT ero
001I1ero Ko/Mm4ecTsa B OpraHn3Me IIPOU3BOIANTCA B JKEITy-
[IOYHO-KIIIEYHOM TPaKTe.

PasHnIija Me>XXIy BOpPOHKaMM OpraHu3Ma ¥ KOCMIIeCKI-
MU JIMIIb B TOM, YTO B KOCMOCE [IByM IIO/IOBMHKAaM IIep-
BUYHON cepbl paspelieHO ObITh pasHECeHHBIMU Ha OT-
POMHBIE PacCTOSHNA, XOTs OHM U COeIVHEHBI ObIION «ITy-
HOBUHOI» — aKyCTUYeCKMM KOPUOPOM. A B OpraHmsMe
Je/IoBeKa JiBe «3eM/IN» CBA3aHBbl He aKyCTUYECKMM, a Oll-
TIYECKUM KOPUOPOM.

OTOT KOPUTOP MPeACTaBIIAeT COO0I IPYXKIHY, KOTOpasd
TO MOATATUBAET K cebe HIDKHIOI IIOJIOBUHY, TO OTTaJIKI-
BaeT, HOl0OHO NyNOBMHe (Xa/asaM) KypuHOTo siila, Ipu-
KpeIUIeHHOM K cKoprytie (puc. 12).

Ecnn nepeHecTy 3T0 Ha B3aMIMOOTHOIIEHMA TI0TIOB, TO
MMEHHO B 3TOM M 3aK/II0YaeTCA CMBICT B3aMMOJeVICTBIA
MY>KCKOJI U >KeHCKOII 9Hepruii. Benb B mo6oMm caydae enu-
HasA cepa pasfgenIach M0 TeHAePHOMY MPNU3HAKY.

B sToMm nputsxeHMM 1 OFTHOBPEMEHHOM OTTa/IKMBaHWN
¥ KPOETCs aHAPOTMHHAA IPYPOJIA YeTOBEYECKOTO CYIeCTBa.
B aTOM CMBIC/TE 11 CaMa «CeMbsi», «sTdeiiKa OOIeCTBa» IIPEICTaB-
JAeT co60il KOHEYHYIO LIe/b IIPUTSDKEHN KEHCKOTO U MYK-
CKOTO — MPONOJDKEHNE ee BO BpeMeHM POXKIeHMEM JeTeil.

To >xe oT3epkanuBaHMe Bepxa OT HI3a MOYKHO IIOKa3aTb
Ha JiepeBe — ero KpOHa OT3epKa/lnBaeTcA Ha KopHM (puc. 16).

[TpakTuyeckyt KOpHU — 9TO Ta >Ke KPOHA, TO/NbKO IIe-
peBepHyTas.

KopHu fiepeBa oT3epKannBaoTCsA BHU3 B KaIlMJULIPHBIE
cucremsl 3emnu (puc. 17).

Maro Toro! MexaHusM HNUTaHMA PACTEHUII He OTpaHU-
YNMBAETCA CAaMUMM PACTEeHMAMM, OH HAUMHAETCS TOPaszo
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Puc. 16. Omsepxanusarue Puc. 17. Omsepxanusarue
KPOHbL HO KOPHU KOpHell 8 KONNeKmopvl 3emnu

HIDKe — mop, 3eMiielt! Y 3eM/m TOXKe eCTb CBOS IIOYBEH-
HasA KallWULAPHAA ClUCTeMa. B coemMHeHMM ¢ MUTATe/IbHON
CUCTEMOJT PACTEHWII OHM CTAHOBSATCS €AVHON TPyOOIIpOBOJ-
HO cucTeMoit. Ecny 661 IOUBBI He MIMe/V TIOXOXKell KOpHe-
BOJI KaIlVJUIAPHON CTPYKTYPBI, caMyl 10 cebe pacTeHus He
CMOT/IV OBI BBDKUTD.

VIX )XM3HDb NOAJEP>KMBAETCA MEXAaHU3MOM 3€MJ/I — 3TO
OHa MPOTATUBAET K HMM CBOI0 OPOCUTEIbHYIO CUCTEMY, A Te
JMUIb BKIAJABIBAIOT B HEe CBOV KOPHIL.

MexaHusM nogbpeMa Biiary (IUTATEeIbHBIX PACTBOPOB)
B PAaCTE€HMAX U B II0YBE C TOYKM 3pEHNA HAyKM ITI0YBOBEJE-
HISA COBEPIIEHHO MIEHTHNYEH.

[IpyHLMOMaNbHBIE PA3NINYUA IPOABIAITCA IUIID B
dbopMupoBaHNM CTPYKTYPhl KallMJUIAPHBIX CUCTEM: B pa-
CTEHUAX IpoIlecc mpepomnpeyeneH GpepMeHTaTUBHBIM Ha-
6opoMm, a B 1ouBe 00yCIOB/IeH (PUBNIECKUMM YCTIOBUAMU
cpenbl. MexanuaMm GOpMUPOBaHN BOCXOAAIINX IIOTOKOB
BJIary B TI0YBE C TOYKY 3peHMsI GU3UKM COBEpIIEHHO aHa-
JIOTMYEH paHee pacCMOTPEHHOMY IIPOLIECCy B CTBOJIE Jiepe-
Ba. PagHuia Tompko B Mopdoorum.
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Puc. 18. Om3sepranusanue Puc. 19. Ilonnoe
KpPOHDL 8 KONIEKMOPbL HeOa 0M3epKanueanue — PUCyHOK
nenmot Mébuyca

Kpona B cBO10 ouepenp oT3epkanmBaeTcs BBepX, B He-
BUIMMBIE ITIOTOKY, IIPOTSAHYTHIE K JlepeBy HeOoM (puc. 18).

B Bupe urora Bcex OT3epKaqMBaHUII MBI OIISITh BUIUM
BOoCbMepKy Mébuyca (puc. 19).

[IpyHUVMT TPOTATMBAHMS 3eMJIell CBOUX KO/IJIEKTOPOB
K KOPHAM JIepeBbsIM TOYHO TaK K€ MCIIOIb3YIOT U KJIETKN
3710Ka4eCTBEHHOI! OIyXO/IN, O YeM s paccKas3blBajia B Ilep-
BOM ToMe «KBaHTOBOIT 6MMOMEXaHMKI TeTa».

C KpOHOJI TPOVCXOINT TOT YKe IIPOI[eCC — OHA TOXKe BK/Ia-
JIbIBAaeTCs B KOJJIEKTOPBI, HO Y)Ke CIycKaeMble K Heit He6om.
ITpaBpa, Te MMEIOT TaKyI0 TOHKYIO IIPUPOZLY, YTO MBI VX ITPOCTO
He BumM. Ho BoT, K ipuMepy, ipy BOZHOM cMepue (TIpeficTaB-
JISIONEeM cO60JT MOIITHBIIT OKeaHIYeCKIit BOJJOBOPOT) IIPOVIC-
XOZIAT TAKOM JKe IPOLIECC: BO3HMKAeT HUCXOAAIIVI BUXPEBOI
IIOTOK (TaK Ha3bIBaeMBIl «aHTVICMEPY»), YTO BIIOJTHE JJOKa-
3aHO HayKoil. CO CTOPOHBI BO3YIIIHAS YacThb «aHTICMepYa»
TOXKe a0COIIOTHO HEeBMAIVIMA, KaK He BU/IHBI BO3YIIHbIE SIMbI
u Betep. Ho TeM He MeHee OHa QuKcupyeTcs npubopamu.
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Puc. 20. Puc. 21. Tpaekmopus 0suxcerus
Knenosvie cemena ceMAH KreHa

To xe caMoe MOXKHO TIOKa3aTh Ha TPAEKTOPUU OIETA
ceMstH KyeHa (puc. 20).

IuarpamMma BpalieHusi CeMsH, HATIOMUHAIONIUX B I10-
jieTe MajJieHbKJe BePTOJ/ETHI, IPeACTaBsieT co00il cru-
panb (puc. 21).

CpeMKa UX BpallleHVs [TOKa3aja, YTo IajieHVe Bpallja-
OLIMXCSI CeMsTH 3aMeJIsIeTCsl BO3[YIIHON BOPOHKOIL, KOTO-
pas obpasyeTcst Hai HUMM. BHYTpy 9TOI BOPOHKM CO3[jaeTCs
00671acTh TIOHVYKEHHOTO [aBJIEHMsI, @ 3HAYNUT, 33 CYEeT pasHoO-
CTU HaBHeHI/IﬁI CBePXY CHI/I3Y CEMEUYKa BO3HIMKAECT ITIOJbEMHAA
CIJIa, IPOTUBOAEVICTBYOIAs rpasutaryn (http://www.infox.
ru/science/animal/2009/06/10/mapple_seeds.phtml).

CemeHa He TO/BKO BPAIAIOTCSI BOKPYT BEPTUKAIIN, HO
¥ BBINMUCBHIBAIOT BOChbMepKu. TOT ke aspoAmMHaMUIecKuit
HPVHIINIL, KaK CYUTAIOT YYeHbIe, VICIO/Ib3YI0T MOJIb, KOTMOPL,
feTy4ue Mbin. Majo Toro, aspofuHaMmKa 3TOro IoIeTa
MIOKa3bIBaeT OOLVIT IIPYHIVII ABYDKEHMSI TOPHAZIO U IUIAHET.

Crnenyst o61eMy ¢pakTasbHOMY IPUHIUIY, HE6O Bce-
I/l IPOTATMBAET CBOU «PYKM» K 3€MJIE, IPOTUBOOOPCTBYS
CuJTe TPABUTALNM, 9TO pabOTaeT U B OTHOLIEHNN I€PEBbEB,
Y BOIHBIX CMepYell, ¥ YeIoBeKa.
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[TpencraBuTb 3T «PyKM» MOYKHO TI0 pas3psAaM MOJIHUI,
OCBEMIAIOMINM HebeCHbIe «KOPUIOPhI» CBOMMM MOLIHEIIIN -
MU 37IEKTPUYECKUMU 3apATaMu.

®PAKTAABHOCTD
ADbBIXAHHNSA UEAOBEKA

ToT ke mpuMep OT3epKaIMBaHUA Jie-
peBa MOXKHO II0Ka3aThb U Ha Ye/lIOBeKe.

Benb MbI, Kak 11 iepeBbsl, BUCHM Ha [IBYX
HUTOYKAX SHEPIUI, PacTATUBAACH, TAKUM
obpaszom, Mexxry HeOoM U 3emieii (puc. 22).

Hama «110Th» moaTaArMBaeTcs B «KOJI-
JIEKTOPBI» MO3Ta, KOTOPBIN «IPOTATUBA-
eT» HaBCTPe‘-Iy K He]?[ COCYHI)I n HCPBHI)Ie
OKOHYaHMsA. A caMO CO3HaHIe BO3HOCUT-
CdA ITOTOKaMMn He6a BBbIIIIC YPOBHH MoOa3ra.

Puc. 22. Kak MBI y>xe BBIACHAIN
Henoserc u depeso B IIPONUIbIX KHUTAX, B Mar-
HUTHOM II0JIe YeTOBEK Be-
mer ceOs Kak nuamMar"HeTuk. Ilom geicTBueMm
BHEIITHEr0 MarHUTHOTO MOJIs (2 MBI BCe BpeMsI
HAXOMIMMCS TIOfT [IeViCTBMEM MAarHUTHOTO OISt
3eM/Ii) KKl aTOM IaMarHeTiKa npuoobpe-
TaeT MarHUTHBI/I MOMEHT, HallpaB/IeHHbII1 Ha-
BCTpedy noso. [ToaTomy Teno yenoBexa MO>XKHO
OIIVICaTh TOVI Te ke BOocbMepKor Mébuyca (puc.
23) — 9to u ecTh ruranTckas cnvpans [JHK. Puc. 23.
MarHut 4esioBeKa COOpaH 13 MHOYKECTBA Ma- Bocemepra

. Lo nenmot Mebuyca
JICHbKVX MAarHUTUKOB — OUIIOJIEN. I'maBHOI Heli- Ha mese 4enosexKa
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Puc. 24. I'pyoobprownas ouagpazma

TPaJIbHOJ 30HOV CTAHOBUTCS CepeiyiHa MaTHUTA, B OTHOLIEHUI
4e/loBeKa — CEPEfJHA TO3BOHOYHMKA. JTO 30HA COTHEYHOTO
CIVIETEeHVA, OT KOTOPOJ BBEPX UJIET «KKPOHa» — BEpPXH:AA I10-
JIOBMHA TeJIa ¥ TOI0BA, @ BHU3 «KOPHI» — HOIM. Matepnab-
HOE TeJIO B 9TOV 00/1acTyt paspiernsieT rpyRo0prolHas ayadpar-
ma (I'BII) (puc. 24).

Hamra ronoBa oT3sepkanuBaeTcs OT Ta3a TOYHO TaK
JKe, KaK KpOHa JiepeBa OT KOpHell. A BTopas IIOJIOBMHA
TeJIa ABJIAETCA 30HOM PACTAKKM MEX/Y Ta30M U T'OJI0OBOIA,
OJKOOHO CTBONY IepeBa, COeAUHAIONEMY KOPHU U JTUCTBY
C BeTKaMU. ITO XOPOUIO BUHO I10 CTPOEHMIO JIETKUX — OHM
COCTOAT U3 30H PaCTsKEHNA.

HaunHas co BTOpoit Heflenm >KU3HU, POCT IPYSHOM KIIET-
KI MJIaJieHIla OllepekaeT POCT JeTKUX, X OHY HAYMHAIOT
IIOCTEIIEHHO PACTATMBATHCA.

ITpu pox/ieHMM NIeTKyie HAXOAATCA B CIIaBLIEMCS COCTOS-
Huu (arenexrase). [Ipy mepBoM BJjoXe OHM pacIIPaBIIsIIOTCS
U 3aHMMAIOT II0YTH BCIO IPyAHYIO KIeTKy. [IoaToMy y B3poc-
JIOTO 4eJI0OBEKA JIETKIME CUIBHO PACTAHYTHI 110 CPABHEHUIO
C MICXOJTHO BeJTMYNHOI.

VImeHHO 6marofapsi 30HaM pacTsHKEHUS MEX]y TpeMs
CTYHCH}IMI/I Tela (MC)KHY HI/I)KHCI?[ n BCPXHCI?I ITIOJIOBMHaAMMU
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TeJIa I TOI0BOI) MBI CIOCOOHBI IIPOM3BOANTD TE/IOM BOJIHY,
CTUMY/IMPYS TAKUM 00pa3oM JBVDKEHVE KPaHUOCAKPATbHO-
TO PUTMA, U IBUTATHCS O€3 U3/MIITHEN HarPY3K Ha CYCTaBBbl.

Yenosek pacTATrMBaeTcsA MeXJy BOTHOBBIMU TOKaMU
3emsu, 3aIyCKAIOIIMMY B HeM 37IeKTPOMAarHuTHOe IOJe,
U CO3HaHMEM KOCMOCA, IPOTATUBAIOLUINM K HEMY CBOU IIO-
TOKM, YTOOBI MOATAHYTh BBEPX €r0 CO3HAHNE.

TeomeTpusa Hallero AbIXaHUA UAEHTUYHA TeOMETPUN
IbIXaHUsA fepeBa. [lpixaHye dyeloBeKa IIOMOTraeT eMy IIpo-
IBUTATDb >KUAKOCTY IIO BBICOTE TeJla, KaK U «JbIXaHUe» Jie-
peBa — IIO J/IMHE CBOETO CTBOJA.

ObecneunTh MOBEM BOJBI Ha BBICOTY 6omee 100 me-
TPOB pacTeHMsI MOTYT TOJIBKO JIMIIb 33 CYeT 0OpasoBaHMs
HEKOJ1 BO/IHBI 3 Pa3PeKEHHbIX YYaCTKOB.

[l71s1 9TOTO CTBOJM O/DKEH OBITH B COCTOSIHUM PacTs-
JKeHVsI, OBITb COOPAHHBIM, KaK MMpPaMIIKa U3 OT/e/IbHBIX
IMCKPETHBIX YYaCTKOB — KaK MAarHUT U3 MaJIeHbKUX Mar-
HUTUKOB VIIM 9MEKTpUYecKas I[elb U3 I0CIe0BaTeIbHO
CO€/IMHEHHBIX 37IEMEHTOB.

TouyHO Tak ke pabOTAIOT HAIIM JIeTKMe 3a cYeT 0Opaso-
BaHIA BaKyyMa B 30HaX pacTspkeHMA. CaMo CyI[eCTBOBaHNe
OTPUILIATENIBHOTO BHY TPUIUIEBPAIBHOTO [aBIeHNsI OO BSICH-
€TCsl HEPAaBHOMEPHBIM POCTOM JIETKUX U IPYIHON KIeTKH.

PasHuia Mexxay 4en0BeKOM 1 IepeBOM (SBIIAIOLIVIMIU-
Cs1 KaKk Obl OT3epKa/IeHHbIMM aHTHOMM3HELIaMI 110 SHep-
TOHOCKUTE/ISAM JbIXaHusd — POTOHAM U 37IeKTPOHAM) 3a-
K/IIOYAEeTCSl B TOM, YTO PacTeHMs BbICACBIBAIOT U3 3€M/IM He
BO3/YX, & BOLY, ¥ 3HAUNT, UM HY>KHbI MaTepUajIbHbIe «IIIIaH-
TU» I/ TOJCOeNMHEHNA K OPOCUTENbHOM cricTeMe 3eMJIN.

Y Hac >xe BMecTO KOpHel ecTb Horu. Ho mx He Hafio 3a-
IyCKaTb I7TyOOKO, IIOTOMY YTO OHV IUTAIOTCS VCXOMNSIIN-
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MI OT 3eM/I TaK Ha3blBaeMbIMM TE/IypPUYECKMMHU TOKa-
M. HOSTOMY YEJIOBEK N CBerY n CHI/I3y IINTAETCA BOJIHO-
BOJI 9Heprueil. BHyTpu Tesia BOTHOBbIE IOTOKM CMEHAIOTCA
BITOJTHE «MaTepUaTbHBIMU» — BOTHBIMM (1M OIT, KPOBBIO,
MEXK/IETOYHO KUIKOCTHIO).

Bopa Toxe umeer ¢popmy cdepsl, YTO JIETKO YBUJETb
B KocMoce. V moTomMy KakJjas MOJIEKY/Ia BOIbI TOALEePKI-
BaeT CBA3b C JPYTUMU MOJIEKYIaMMI.

YdeHble CUNTAIOT, YTO BCE OT/I€/IbHbIE MOJIEKYJIbI HZO
B OKeaHe OKa3bIBAIOTCs CBSA3AHHBIMU B €[JVIHYIO CIUIOIIHYIO
MIPOCTPAHCTBEHHYIO CETKY, ¥ BCA BOJA 3€M/IM IIPENCTAB/IAET
€000t BCETO OIHY TMTaHTCKYI0 MOJIeKyity. [Ipidaem aTa ennH-
CTBEHHAas MOJIEKY/Ia He TObKO CBA3bIBaeT BOJY OKeaHa — OHa
CBSI3bIBAET M BCIO MEXXK/IETOUHYIO BOJy HAIlleTO OpPraHM3Ma.

Mexxy MOnIeKy/1aMy BOZIbl BOSHMKAET ocobas xummde-
CKas CBA3b BCJIE[ICTBE TOTO, YTO KaXK/IbII 3 AaTOMOB BOJIO-
pOJia OTHOI MOJIEKY/IBI OTTATYBAET K ceOe 97IeKTPOHBI aTo-
MOB KJC/IOPOZa B COCEHUX MOJeKy/ax (110 Marepuaaam:
V. B. Iletpsinos, M.: Papurert, 1998. http://www.aquaexpert.
ru/enc/termin/water/).

PacmaBurasicst ruranTckas cdepa, pasHeceHHasi B MUPO-
3[JaHNM, TIOJJEP>KMBAET CO CBOMMM YaCTAMM MTHOBEHHbIE
cBA3U. VI TONIBKO B 4€I0BEYECKOM 3€MHOM M€ OHM COEU-
HEHBI MaTepuell — KaK BepXHAA M HVDKH:ASA IIOJIOBVHBI Ye-
JIOBeKa. DTy BCTPeUY >KEHCKOI I MY>KCKOI SHEPIUII MOXXHO
YBI/IIICTI) Ha xXoge }'H/IM(l)bIZ CHYCKa}ICb OT I'OJIOBBI 1 ITIOJHVMAACH
OT HOT, OHA II€PEIUIETAETCSA BOCbMEPKOJ Ha YPOBHE CepALia.

bnyxparommit HepB CoeIMHAET KPecTel] C IPOJOITroBa-
TBIM MO3TOM (4aCTbI0 CTBOJIA TOJIOBHOTO MO3Ta), KOTOPBII,
ABJIASACH MIPOJIOJDKEHNEM CIIMHHOT0, HAuMHAeTCA OT MepBo-
ro MO3BOHKA IIENHOTO OT/AEA.
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VIMeHHO Ha IPOJO/ITOBATOM MO3Te IeXKaT PYHKIIVIN TTOf -
lep>KMBaTh PaboTy cepala 1 AbIXaHV, a TAKKe «Iep>KaTb»
BeCcTUOY/LIpHBI annapar. Kpome BeretatuBHO HEpBHO CHi-
CTEMBI YE€JIOBEKOM [JO YPOBHA IIPOIO/ITOBATOIO MO3I'a yIIPaB-
JIA€T IEPBUYHBIN AbIXaTE/IbHbIN PUTM, IPOTEKAIOINII Ha HEM-
POHHOM YPOBHE. Y 4e/IoBeKa 9TOT pUTM (pOpMUpPYeTCs 3a CUET
IIOOYEPESHOrO BK/IIOYEHMA MBIIII] T10 BCEM [INHE IIOTOKA —
OT HOT [10 IbIXaTe/IbHOIO IJ€HTPa B IIPOMIO/ITOBATOM MOS3Te€.

9Ta LleN0YKa 3aMbIKAeTCA AMUPU30M, PACIIONIOKEHHOM
Ha TaJlTaMN9eCcKuX 6yrpax, KOTOPBIMU 3aKaHYMBAETCS CTBOJT
Mo3ra. 3/iech IPOMCXOAUT MO/ICOEVHEHE YeTIOBEKA K CO-
3HaHuio TBopna — Cospatento COMHEYHOI CUCTEMBI.

MBbIABHBIE ITY3bIPU

Hamme Teno BpIgyBaeTcA U3 MBUIBHOTO ITY3BIPs TOYHO
TaK >Ke, KaK BBIAYBAIOTCA QUTYPKM 13 OOBIYHOTO LIapuKa
(puc. 25).

MBbIZIbHBIN NY3bIPh — 3TO LIAPUK M3 MHOTOCIOMHON
IIJIEHKM MBIJIbHOM BOJIbI, HAIIOTHEHHOM Bo3ayxoM. Korga
CBET IPOXOJUT CKBO3b TOHKYIO IJIEHKY ITy3bIps, 4acTh €TI0
OTpPa)KaeTcsA OT BHEIIHEN IOBEPXHOCTH, B TO BpeMs KaK
Apyras 4acTb IPOHMKAET BHYTPb IVIEHKM M OTpa’kaeTcs
OT BHYTpPeHHe nopepxHocTu. I[Iponcxoput Hekuit Kpyro-
BOPOT SHEPIUM CBETA.

CaM nporjecc cTapeHMs Tejla aHAJIOTMYeH MIPOLIecCy CTa-
peHNA ¥ IIOTEPU CBETA, KOTOPbII IPOUCXOIUT B PeaIbHOM
MBITBHOM TIy3bIpe (puc. 26).

Kax[ip1il IpoXof cBeTa, CTAJIKMBAIOIINIICA C IJIEHKOI],
OTPaXKaeTCA C OTTEHKOM, 3aBYICALIMM OT TO/ILVHbI IIJIEHKI.
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Puc. 25. Quzypxu us nysvipeii

ITo Mepe TOro Kak IJIEHKa CTAHOBUTCA TOHbBIIE M3-3a VC-
HapeHus BOJbI, MOXKHO HaO/MIOfjaTh 3a MI3MEHEHMEeM IIBeTa
my3bIps. bonee Toncras miaeHka youpaer us 6emoro csera
KPacCHbIVI KOMIIOHEHT, Jie/lasi TEM CaMbIM OTTEHOK OTPaKeH-
HOTO CBeTa crHe-3eeHbIM. CTaBias 6omee TOHKOI TJIeHKa
ybupaet >kenTblit (OCTaB/AA CUHUIL CBET), 3aTeM — 3eJle-
HBIiT (OCTaB/IAS IyPIYPHBIN) U IOTOM — CUHUI, OCTaBIIAA
307I0TUCTO-KENThIN. 3aioMHUTe 3T0. CKOPO BBl y3HaeTe
CEKpeT 3TOTO IIBeTa.

To >xe caMoe IpOMCXOAUT U B HAlleM OpraHM3Me, I10-
CKOJIBKY OH OKPY>KeH IIJIEHKOJI OMOII07IsI, KOTOpasi MICTOHYA-
eTcs ¢ BodpactoM. C morepeil BOJbI Mbl CTAHOBUMCS CYyIIIe
u cTapiie. B MomogocTy Halle TesIo MeplaeT ¥ UICKPUTCA, KaK
IVICKOTE€YHbIE 3€pKa/IbHbIE IIAPBI, ITepeaBasd CBETOBYIO MH-
(dopMarIo ¥ CBOMM OpraHaM, ¥ BO BHEIIIHee IIPOCTPAHCTBO.

ITO 0OBSCHAET, KAKMM 00Pa30M MBI CUUTHIBAEM BO3-
pacT. TO IPOUCXOAUT MHTYUTUBHO 110 KOMUYECTBY U3ITY-
JaeMOro TeJIOM CBeTa.

Benpb cTeHKM MBUIBHOTO ITY3bIPs MPECTABIAIOT COO0IT
IIJIEHKY IIPOCTPAaHCTBEHHO-BPEMEHHOI0 KOHTUHYyMa. J 10-
TOMY BHYTPY Ka>K/JOT'O ITy3bIPA HAXOUTCA Ybe-TO IIPOCTPAH-
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CTBO ¥ BpeMsI €T0 >KU3HU, OyIb TO pHIOHBII MaJIekK, IUIOf, 3a-
K/IIOUEHHBII B OKOJIOIIOHbII ITy3bIPb, 4eT0BEK, 3eMJLA NN
nmoboe kocMmrdeckoe Teno. [lyspipn 3emmu u ComHeyHOI
CHUCTEMBI, KaK U ITy3bIpU HALINX KJIE€TOK, TOXKe MOJAeP>KI-
BAIOTCS CMJIOBBIMU IMHUAMYU TIOBEPXHOCTHOTO HAaTsKEHMA.

ITpu aTOM TO/NIIMHA peasbHOTO MbIIbHOTO ITy3bIps IO-
CTOSIHHO MEHAETCA ellle U U3-3a IPaBUTALNM, KOTOpas CTsA-
TMBaeT XUJIKOCTb B €r0 HIDKHIOW 4acTb. Ha moBepxHoCTH
ITy3bIPs MOABJIAIOTCA MOJIOCHI PA3/IMYHOTO IJBETa, KOTOPbIe
IIBVDKYTCS CBEPXY BHMS.

3aMeTbTe, BCE, OMATH XK€, KaK y Hac: B MOMEHT CMePTHU
BCs )KMJKOCTD B TeJle CTeKaeT KHu3y. IIpudem npouecc sToT
IIOCTENEHHO 3aITyCKaeTCsl C MOMEHTA HaJajia CTapeHMs —
13-3a BO3PACTHOTO YMEHbILEHN SHEPIUM KPaHMOCAKPab-
HBIII PUTM y>Ke He B CHIaX NOJHMMATb UMY, IPOTUBO-
cros cue rpasutannu. O6 3TOM CUTHAIM3UPYIOT OTEKN
HOT U IIPO0/IeMBI B CyCTaBax.

Ecnm mocMoTpeTh Ha «KM3Hb» MBUIBHOTO ITy3bIps, 3a-
IeYaT/ICHHYI0 XOPOIIell ONTUKOI, TO OHA OyfieT OYeHb I0-
X0ka Ha Hamy. IIpu moBpexjeHun MbIIbBHOTO Iy3bIps
BCe «pacchinaercsa B npax» (http://hochy-znat-vse.blogspot.
com/2012/03/blog-post_07.html).

ITepen TeM Kak JIOIHYTb, TONMIIVHA IIEHKM MbBUIBHOTO
ITy3bIpsA CTAHOBUTCA MUHVMMA/IbHON — MeHbllle 25 HaHOMe-
TPOB. B 3TOT MOMEHT BCe OTpayKarolyecs: BOTHbI BUJVIMOTO
CBeTa CKJIabIBAIOTCA B IpoTuBOodase. Torma Mul epecraeM
BUJIETb OTPAXKEHNE COBCEM, IIOTOMY 4TO Ha TeMHOM (OHe
3Ta YacTb MY3bIPA BBIIJIAAUT «9€PHBIM IATHOM» (puc. 26)
(https://www.youtube.com/watch?v=F2TF913s2ZE).

B MOMeHT «cX/I0TIBIBaHVIS» OMOIOJIS HAllle TeJIO TOXe Iepe-
CTaeT CyIIeCTBOBATD, CBET I3 HETo OO/IbIlle He ICXOMUT. A BCe
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Puc. 26. Cmepmo muinvHo20 ny3vips

O0BSCHSIETCS OYeHDb IIPOCTO: B HAIIEM TeJle B 3TOT MOMEHT
[IePeCTAIOT BCTPEYAThCA MPOTUBOIONIOXHBIE ITIOTOKM, B3PbI-
BaTbCsI U TACUTBCS JIEISTHOV SHEprelt TEeMHOI MaTepuy, obec-
neynBas MpoIecchl XOIOAHOrO TepMosfa, unymue B JKKT.

HecmoTps Ha TO, 4TO y4eHbIe O CUX IIOP JIOMAIOT KO-
Ibs HaJl peaIbHOCTBIO «XOJIOJHOTO TEPMOS/Ia», CAMOMY XO-
JIOITHOMY TEePMOs[TY, KaK TOBOPUTCS, 3TO «(PUOIETOBO» —
OH 0JIarOIOTYyYHO CYILIECTBYET, JaKe He IO03peBast O TOM
6opbbe, KOTOpas UeT 3a JOKa3aTeIbCTBA WM OITPOBEPIKe-
HIE ero Ha/Iu4msl.

VIMeHHO nefisiHas SHeprisA TEMHOV MaTepPUi FacUT B3PbIBbI,
MpOUCXOJAIINE NPU BCTpede JBYX IPOTUBOIOTOXKHBIX
OTOKOB, uaymux or Heba n 3emmu. [loatomy «KmBOT»
B [TepeBOJie CO CTAPOC/IABSIHCKOT0, YKPAMHCKOTO, 0O/IrapcKo-
r'0, CJIOBEHCKOT0, YEIICKOT0, IIOIbCKOT'0, CJIOBAILIKOTO, JIMTOB-
CKOTO O3HAYaeT «KU3Hb».

B MoMeHT cmepTy TeMHas MaTepysA MOTHOCTBIO 3aI0J-
HsET >KUBOT.

Y‘IeHbIe YBI/[ILCTH/I 9TOT TpaFI/I‘{eCKV[ﬁ[ MOMCEHT Ha HpI/IMe-
pe >ku3Hu yepBska. [lo coBam crienanucTos, B Teje yep-
Bs OT KJIETKU K KJIeTKe LMPKY/INPOBaIN CUHME (roopec-
LIeHTHbIe BOTHBI — BIUIOTb IO ITO/THOV CMEPTY OpraHM3Ma.
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B MOMeHT cMepTy YepBsi OHU YBMIEMY BOTHOBOE IIPO-
XOXAEHVIE CMHETO IIBE€TAa 9€pe€3 KUIIECIHUK. B cBsA3u ¢ aTuM
ydeHble Hada/Ii COMHEBATbCA B I3BECTHOI TEOPYM, YTO CTa-
peHe IpUOIKaeTCst U3-3a HAKAIUTMBAHNS MOJIEKY/ISIPHBIX
IIOBPEXEHNI B K/IETKaX.

Bcst Halra KM3HD OIMCBHIBAETCS 3aKOHAMI >KU3HI MBI/Ib-
HOTO ITy3bIpsi. [0 TOMY >ke IpMHIUITY paboTaeT ¥ Hallla KoXKa.

Hamm erkue paboTaioT mogoOHO MBUIBHBIM IY3bIPSIM
Ha npuHiune cun Jlammaca (rmaBHBIX cnji, obecredynBa-
IOIIMX [IbIXaHJe PACTEHNII U )KMBOTHBIX).

«MBbUIbHOE» HaCTIefMe, TOCTaBIIeeCs] HAIIUM JIETKUM,
3VDKZIETCS Ha OKOJIOIUIONHOM IIy3bIpe, KOTOPBI Iepenar
CBOI1 paHTOMHBIIT 06pa3 ellle U HauleMy 6yuononio (puc. 27).

/1 10TOMY MBUIBHBIIA ITy3BIPb IIPECTIefyeT HAC BCIO )KU3Hb.
S moppo6Ho nmcana 06 3ToM B KHuTe «TeoMeTpus bIXaHUA».

Bcst pasHuita MeXx /1y OKOJIOIIOSHBIM ITy3bIpeM 1 O101I0-
JIeM B TOM, YTO YKPYIIHeHe (PpaKTasbHOro 06pasa mpuBOAUT
K VICTOHYEHUIO 000/I0UKY — ee MEPEXOAY U3 KOPITYCKY/ISIp-
HOJ1 pOpMBI B BOTHOBYIO, YTO BIIOJIHE JIOTMYHO: YeM OoIblire
HaJIyBaeTCsl y3bIPb, TEM TOHbIIIE CTAHOBUTCS €r0 CTEHKa.

Haxogsch cHapy>Xu 3TOro «Iy3bIpsi»,
MBI MOXX€M C BBICOTBI CBOErO CO3HAHUA
OLIEHUTb Ha/nu4due y Hero cTeHoK. CoBceM
[pyroe [ieo, KOTAa Mbl HaXOAMMCS BHY-
TPU CBOETO OMOIONSA — MBI He BUJIM €TO
TOYHO TaK K€, KaK MajleK B UKPUHKe, 3apo-
IIBIII B SIiille VI IUIOZ B yTpobOe MaTepu
He OCO3HAIOT MX CTeHOK. 10 ecTb «BUAMM»

MBI BCe-TaKM CO3HaHMEM.
Puc. 27. «Moironoii C TOouKM HUSA MeOIUIIMHBI 1T HBIN
ny3vipb» 6UONONSA o spe cAnm TIox
yenoeexa IIy3bIPb, KaK U IOJI0XKEHO MarHuUTYy, MMeeT
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cBou momoca. [IoroMy 4TO BCS KM3HD
BHYTPI/[ HETO IIZIOANTCA 3JIEKTpoMar-
HUTHBIM nonieM. OTclofa Geper Hava-
JIO KOHCTUTYLVMOHA/IbHBIN 9/IeKTpOMar-
HUTHBIN IMMYHMNTET.

bronone Conne4yHolt cucTeMbl ToXXe
uMeeT ANIeBUAHYI0 GopMy 1 IOTOMY
B aCTPOHOMUM HOCUT Ha3BaHUE «IIy- Puc. 28. [enuocepa
3bIPb 3BE3IHOTO BeTpa» (puc. 28).

SitneBupHOCTD My3BIps (Ha3bIBaeMOTO renmnocdepoii)
CO3J1aeTCs MOTOKOM IUTa3Mbl, AymyM ot ConmHIja — con-
HEYHBIM BETPOM.

YX0fisl OT CBeTWIa, MMOTOK 3apsDKEHHBIX YacTHI] ITOCTe-
HEHHO «cOpachIBaeT» CKOPOCTD, ¥ B KaKOI-TO MOMEHT UX
«HAIIOp» OKa3bIBA€TCA CIVMIIKOM HU3KUM, ‘{TO6bI Impeono-
JIeTh COIPOTVBIIEHME MEK3BE3JHOI ITa3MBl.

31ech CONMHEYHBI BeTep pe3Ko 3aMeJJIIeTCs, BO3HVKALT
yAapHas BOJIHA, U MTOSB/IAETCA TPaHuIia renmocdepsl, 06pu-
COBBIBAIOIIAsA IVIEHKY TMTAaHTCKOTO Iy3bIps. Ero popma nop-
fep>kuBaeTcs 6alaHCOM JIaB/IeHMIT COTHEYHOTO BETpa C OfI-
HOJI CTOPOHBI U JJaBJIeHNeM MarHUTHOTO MO/ I MeX3Be3Ji-
HOII Cpefib ¢ ApyToit. Te ke 3aKOHBI TeOMeTpUM IIPOCTPAHCTBA
$OpMUPYIOT U S/UINIICOUAIHBIE OMONOIA 3eM/IN U Ye/IOBeKa.

«CKopnynkn» MbUIbHbIX Ny3bipen

BcnioMHMM 0 TOM, 4TO 5 IMCana B IepBbIX KHUrax «Ksan-
TOBOJI OMOMEeXaHUKU Tenar»: MHTepdepeHMoOHHOe IPOo-
CTPAHCTBO BOKPYT HaC CO3[JaHO «MbUIbHBIMI» JIeTIECTKaMI
3epKa/IbHBIX IOTycdep, Kax/ias 13 KOTOPBIX BIOYKEHA OJHA
B JIPYTYIO, KaK CJIO€HBIN MMPOT, KAK MaTPEIKa B MaTPELIKY.
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He g mactumabe

B mactumate

Puc. 29. ITocnoiinoe cmpoerue ammocdepul u 3emnu

Ty >xe npuumHy umeer nojocarocts 3emay (HadMHas
OT Apa: eC/I 3aI/ISIHYTh BOBHYTPb TPEIUH 3eM/IN, TO BB
YBUIMTE Ha UX cpese ee crou (puc. 29)).

3eMIs CIUIOIIb IOKPBITA OCAZOYHBIMU (POpMaMAMNI
pasMepoM C IMOIKOHTMHEHTA, 1, COI/IACHO HAIJISIHBIM u-
3MYECKUM JIaHHBIM, 3TU popMaIuu TODKHBI ObIN 06pa-
30BaThCs JOCTATOYHO OBICTPO B pe3y/IbTaTe KaKOro-TO Ka-
TaK/IM3Ma Pa3pylInTeIbHON cuibl. VI aT0, melicTBuTENnbHO,
ObUI OJTHOMOMEHTHBII aKT-TIpeBpalieHe OOIbIIOr0 KO-
YeCTBa BOJTHOBBIX C/I0€B B OJIHY KOPITYCKY/IAPHYIO IITAHETY.

Armocdepa 3emnu MMeeT IATh OCHOBHBIX CIO€B (9K-
3ocdepa, Tepmocdepa, Mesocdepa, cTpaTocdepa u Tpomno-
cdepa). Uem BbIlIe BbI NOZHNMMAETECh, TeM O0/lee TOHKM-
MU CTaHOBATCA cioy. CaMbIil IJIOTHBIN CJION — HIDKHUI,
MIMEHHO 37iech 1 popmupyetcs noroga (puc. 29).

Ty »e monmocaTocTh JeMOHCTPUPYET MY3bIPh remocde-
po1 ConmHeuHoit cucteMs! (puc. 30).
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Puc. 30. ITonocamocmu 8000p00H020 Ny3vipsi

EcTecTBEeHHO, 4e/lI0BEK TOXKe CO3/JjaH U3 MOJOOHBIX C/I0-
eB, Kak U ero 6monone, — ¢gpakraapHOe NOFOOME TUTAHT-
CKOTO ITy3bIps Ienocepsl.

Krneroynas mem6paHa TakXe COCTONUT U3 TPeX C/IOEB:
HapY>KHOTO OETIKOBOTO, CPEIHETO OMMOJIEKY/IAPHOTO CIIOS
JIAIIUJIOB ¥ BHYTPEHHETO OeNKOBOro.

B 3eMHOI1 6e/1KOBOII IIVIBUIN3ALINY XKEITOK Sl OKPY-
KEeH C/osiMM OeJiKa U IVIOTHOM TPEXCIOHON CKOPITYIIONL.
Hamr «wkenrok» JKKT Toxe 3aujuiieH cnosamu Tena, KOTopoe
B CBOIO OYepefb OKPY>KEHO CI0sIMU 6MOTIOIA.

Kaxpas «ckoprymnka» cocTont us o6omodex. O6a Homm-
Ka B BOCbMepKe aTTpakTopos (bora 1 yemoBeka, My>KUnHbBI
VI )KEHIVHBI, GIopbl U dayHBbl, 3eMHOTO MUpPa U KOCMIUYe-
CKOT0) COCTOAT U3 000/109€eK: B K&K/0I 13 BOPOHOK HaXo0-
IATCA OpyTUe BOPOHKY, KaK MaTpelIKy B MaTpelke. J Bce
onu cnimpanamu JJTHK, coegunsiomymy ux, o6pasyior egu-
HbIiT opranusM. Kaxpas yacTniia HeceT B ce6e MHMOpMAIIIO
060 Bceit BcenenHoi, kak anieMeHT kpoBu — 060 Beett JHK.

Enunas cdepa packornonach Ha 6eoe u 4epHoe.
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Bce wamm yepHOro 1jBeTa MpMHAIEKAT €AVIHON YE€PHO
BOPOHKE, KaK C/IOM CKOP/IYIIKM ANIla — TOM CaMOM MaTkKe,
KOoTOpas ObUTa IpapofUTeNIbHALIEN BCero, Kak mepsas EBa,
CTaBIlIasl MaTepPbIO YelloBeYecTBa. A BCe yaly 6eoro mse-
Ta IIPUHAJJIEXKAT OTKOJIOBUIENICA OT MEPBUYHOIO ANIIA €T0
IPOTYBOIIONIOKHON MY>KCKOJI ITOJIOBMHKe. Best Mmatepust 06-
pasyeTcs ogoOHBIM IpeccoBaHueM. [lomydaercs, 4To Bes
MHpOpMAIV OT KX/[0J BOMTHOBOJ CKOPITYIIKY CIIPeCcCoBa-
Ha B OfIHY — KOPIYCKY/IApHYI0. VI moTomy B KaXxjoM cioe
3eMn cocpenoTodeHa cBosi MHPOPMAIVA U BpeMsi, KOTO-
Ppbl€ MBI IIBITAEMCS CYUTBIBATDH PA/IVOYIIEPOJAHBIM aHA/IN30M
(M3MepeHVEM PaIIOaKTUBHOCTY ITOCTIE BBIJEIEHIS YI/IepO-
na n3 pparMenTa uccnegyemMoro obpasia).

CoOCTBEHHO, II03TOMY TaKasi TEXHOIOTWsI CTaja OCHO-
BOJI HAHOTEXHOJIOTUI: MEX/Y C/IOAMY TOHYAMIIMX BOIHU-
CTBIX IUIEHOK, Ha IpaHuUlle IBYX CpPefl, U IPOUCXOMAT BCe
KBAaHTOBbIE 3P PeKTHI.

WwuT 3emnn

[MranTckue «MbIIbHBIE ITy3BIPY» OOPO3AAT MPOCTOPHI
Hanelt Bcenmennoit, n cama ConHedHas cucTeMa, M BCe KI-
Boe BO BcesleHHOM — eCTh OOBIYHBIN MBUIBHBIN ITY3bIPb.

B oTHomeHMM 3eMny CTEHKaMI €€ Iy3bIps ABJIATCA
paguanyoHHble nosAca Ban A/leHa — MarHUTHBIN «OKOJIO-
IUIOAHBII» IY3bIPb, OKpYXKarommii 3emo (puc. 31).

«CnnoBoe 1ose» IUIaHETHI ABISETCS CBOGO6pa3HbIM Ky-
II0JIOM, 3alVIIAIOIINM €€ OT KOMET, MeTeOPUTOB, aCTEPOU-
IOB M IPYIUX KOCMUYECKUX T, eXKEJHEBHO CTPEMAIINXCS
K 3emJIe, HO OOBIYHO Pas3/IeTAINNXCS B IBUIb VIV MEHSIO-
IIVX CBOIO TPAEKTOPMUIO €llje Ha MOJJIeTe K HEIl.
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TpaekTtopua
O6nacTb Toyka  3axBayeHHbIX
MONAPHBIX OTpameHna | yactuy
CUAHNI h

BHyTpeHHuit
nosc

Touka BHewwHwit noac
OTpameHua

Puc. 31. Ilosca Ban Annena

Kpome Taknx «0fHOpa30BbIX» aKIil, KHEBUVIMBII IIAT»
3eM/y, HOCAIIMI Ha3BaHMe NMOsACOB Ban AnleHa, mpusBaH
3alIMIIATh HAC OT )KECTKOTO TaMMa-U3/TyYeHMs U «37IEKTPO-
HOB-yOMilI]». J]0 OTKPBITHS 9TOTO HEBU/IVIMOTO LIINTA YYeHbIe
MIPEJII0IATaIN, YTO 37IEKTPOHBI PACCEMBAIOTCA B BEPXHUX
C70s1X aTMOC(ephl IJIAHETHI, HO, TIOXO0XKe, OHY JJaKe He II0-
HafaoT TyAa 6/1arofaps s1MeKTPOHHOMY LINTY 3eMIIN.

CreHka 060T0 Iy3bIps «OMOIONA» — 3TO IJIEHKA MPO-
CTPaHCTBEHHO-BPEMEHHOIO KOHTUHYYMa, 3a IIpefie/laMu
KOTOPOJI HaXOAUTCs COBCEM Apyras cpefa. TouHO TakK e,
KaK M 3a IIpefiellaMi Iy3bIpA IIeHKM COTHEYHOM CUCTEMBIL.

Y4eHble yOennIuch B 3TOM, KOTZIa COBCEM HeJlaBHO KOC-
MuuecKuii anmnapat «Bosmxep-1» Boiien 3a rpanuny Cos-
HEYHOII CUCTEMBI, IIOIIaB B MEX3BE3[JHYI0 Cpefly. ITO IpO-
usBesno gypop cpenu actpodusukos. ITo crroBaM y4eHBIX,
BIIEpEV alIlapaT XK/JeT ellje TaK HasblBaeMas «BOJOPOJ-
Hasd CTEHKa» — 30Ha ITOBBIIIEHHON KOHLIEHTPal il aTOMOB
I IOHOB BOZIOPOJIA, CYIIeCTBOBaHVE KOTOPBIN OBIIO IIpef-
CKa3aHO pOCCUIICKMMM acTpodusukamu eme B 1991 roxy
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(puc. 30). 12 ConmHeYHOI CHCTeMBI 3TO 1 Oy/eT ee BOJOPOJ-
Has IJIEHKA IIPOCTPAaHCTBEHHO-BPEMEHHOTO KOHTMHYYMa.

Y4eHble yKe 1aBHO GUKCUPYIOT ITepedopMaTupoBaHue
9/IeKTPOHOB BHYTPMU CT€K/Ia: 3/IeKTPOHBI, BbIIETAIOIIE U3
Appa npu O6eTa-pacmaze, He OTPAXKAITCA OT CTeKma (Kak
Y1 OT /100071 PYTOTI IOBEPXHOCTI) — OHY B3a/IMOJIEVICTBY-
I0T BHYTPU HETO, pOXK/jasAch 3aHOBO B MOMEHT pacmnaja. [To-
3TOMY OTpaKeHe BCeT/ja CONPOBOXK/AETCA MOITIOLEHMEM.

YTOOBI HOHATD, KAK MIMEHHO 9TO IIPOVICXOMINT, NCCTIEO-
BaTe/M 3aIJIAHY/IN B Ty )K€ CUCTEMY, TOIbKO B KOCMUYECKOM
Mmacmrtabe. OKasanoch, 4YTO BCe C/IOV MPOCTPAHCTBEHHO-
BPEMEHHOTO KOHTMHYYMa MMEIOT PBIXIYI0 IPUPOAY.

ITOT «pa3yIUIOTHEHHBIIT» C/I0i, KaK HAHOTPYOKM, COCTO-
UT U3 MHOTMX C/IO€B, OTTECHEHHBIX IIPOXOXK/IEHNEM CBETOBO-
ro KaHasa K nepudepuin. TeM OH 1 OT/INYAETCS OT KAPTUHBI
nudpakunm, rae CBeTOBbIe BOTHBI 3aIIOTHSIOT BCIO Cdepy.

/ BpeMs, KOTOpOe BXOAUT B IY3bIPb, 3aBMCUT HAIIP:-
MYIO OT KOJIMYeCTBa U Ka4eCcTBa 9TUX 000/I0UeK, yepes KO-
TOpbI€ JO/DKHA IIPOHMKHYTh TeMHasl MaTepys NPUTKEHN-
€M TPaBUTAIMIOHHOTO IOJIA.

Pa6orst JI. 1. lllab6anuHa («IIoBepXHOCTHBII pasyIIoT-
HEHHBIV CJI0¥ TBEP/IBIX BEI|ECTB» ), M3/I0>KEHHbIe BO MHOTTIX
€T0 KHUTAX, JOKa3bIBaIOT, YTO IIOBEPXHOCTHBIN PasyIIoT-
HEHHDIVI CJI0J1 BEIECTB ABJIAETCA BaXKHENIIEeN HAaHOCTPYK-
TYpOM B IpPUpPOJIE.

JIBa mpornecca — permkanys (yABoeHNe KOIMYeCTBa
IHK B k/eTke, 4To HEOOXOAMMO /IS ee MOC/IeYOIIero
JieTIeHVs) Y TPAHCKPUIIVA (IIPOoLlecc CYUTHIBAHVA NHPOP-
Mauuy, Korga Ha Marpute [JHK cuHTesupyercsa uenodka
PHK, xoTopas nmpaKTu4eckm 3amyckaeT BCe Ja/bHelIne
OVOXVIMIYEeCKIIe TPOIIeCChl) OYeHb OXOXKM IPYT Ha JIpyTa.
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Opnako permkanns He TpeOyeT pa3pbIX/IeHN XpOMa-
TUHA, @ TPAHCKPUIILIVIO IPUPOJia TI0YEMY-TO BO BCEX Opra-
HU3MaXx Cflefla/ia 3aBUCYMOI OT TAKOTO Pa3pbIX/IeHNA.

[Tony4aeTcs, 4TO CUMTHIBATH MH(GOPMALNI0 MOKHO
TOJIBKO C TKaHeJl, CTaBIIMX MATKUMY 1 amopHbIMu. [Ipo-
VICXOJIUT 3TO TOJIbKO IOJI BO3/Ie/ICTBIEM CIIelIMaTbHbIX aKy-
CTUYeCKMX BOMH. Peannm3sarnus reHeTnaeckor MHPpOpMaLN
OCYIIEeCTB/IAETCS UMEHHO B COCTaBe XpOMaTHHA (KOMIIIEK-
ca THK, PHK u 6enkos).

XpoMaTyH pa3MArYaeTcsa UCKIIOYUTENbHO «BOTHOBBIM
CTepeoreHeT4YeCKIM XVMMU3MOM» BOH benoycosa->Kabo-
TUHCKOTO, IJTABHYIO CKPUIIKY B KOTOPBIX UTPaeT aKyCTHhYe-
CKO€ 'PaBUTALIMIOHHOE TIOJIE.

\_@ Kaxnas akTMBHAA 30Ha XMMIYECKOro BOJIHOBOTO NOJIA NPOeLMpyeTcs Ha
XPOMATUH A4pa KaXao0ii KNeTKn OpraHin3ma B Buae MUKpOCKONMUeCKoi
30Hbl KOHLLEHTpaLMI aKyCTYeCKnX Konebanuii.

Pa3pblxneHune xpomaTiiHa CPOKYCUPOBAHHBIMI aKYCTNYECKUMIA KOfe-
6aHuAmMm, Haob0poT, BLIMAQUT KaK NOMHOE pa3pyLueHue CoNneHou-
Aa Ha laHHOM YyacTKe Xpomocombl, ¢ oTpbiBom IHK ot mHorux
HYK1e0COM. B Takom CoCToAHMN 60IbLLOI YUaCTOK ABOIHOI Cnpani
[HK pacnnetaetca Ha iBe HUTW U CTAHOBUTCA LOCTYMHbIM BO3EACTBUI0
PHK-nonumepa3. OgHako 13BeCTHO, YTO NOCNE 3aBepLIeHNA CMHTe3a
PHK na marpuue [IHK npoucxoaut nonHoe camoBoccTaHOBNeHUE
Hamotku [IHK Ha HyKkneocombl, 1 cama co60ii BoccTaHaBNUBaeT-
A npoLunas CTpyKTypa coneHoupa.

A. H. bapbapaw (http://www.sciteclibrary.ru/
rus/catalog/pages/8667.html) @

I nac Besge npecnegyer tpouna. K npumepy, Bsanmo-
felicTBMe MaTpuyHOi 1 TpaHcnopTHoV PHK mpoxopnt
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TOJIbKO IO TpeM rpymnmnam: TpancnoprHada PHK nogxoput
K MaTPUYHOM B COOTBETCTBYIOILEN TPOJIKE — I BO3Mellle-
HIIS1 HEJJOCTAIOIIEToO 3BeHa B YeTBepKe HYKneoTnaos (A, T,
[, IT). fiimekerka siflja OKpy>keHa TpeMsA 000T0UKaMI.

YueHble Bce BpeMs fyMaii, 4To nosica Ban Amniena nme-
I0T /iBe 000JIOYKY, B HAPY>KHOI 13 KOTOPBIX (Hamomobue
Hapy>KHOTO C/I0s ANIEK/IeTKM, IPEACTAB/AIEro coboi
TycTOe Oe/IKOBOE Kejle) «BSI3BHYT» TIEKTPOHBI.

OpHako B 2012 roply y4eHble OTKPbIIV TPETUI, IEPEXOf-
HOJI HaKOIIUTE/IbHBIIN IOSC, PACIIONIOXEHHDIVI BHYTPY ABYX
IepBBIX. ITOT MOAC OTINYAETCA T€M, YTO OH BO3HMKAET
U KCYe3aeT, ClIefysd U3MEHEHUAM «KOCMMUYECKON MOTO/bI».
To >xe camoe IPOMCXOAUT U BHYTPU CTEK/IA C 3/IeKTPOHa-
mu. Kcratu, actpodmsukaM BofopoiHast CTEHKa IOSCOB
Ban Atena To)ke KaXKeTcs CTEK/IIHHOI.

XapakTepusys OTKpbITHE TPeTbero nosca Ban Annena,
OHM BbIpa3muCh Tak: «[loxoxe Ha TO, YTO 3/1€KTPOHBI IIPO-
CTO OTCKAaKMBAKOT OT CTEK/JISHHON CTEHBI B KOCMOCE. ITO
OYeHb 3arajlouHoOe sSIBJICHUE».

Camoe 3arafjoyHoe B HEM He TO, YTO KAKOJ-TO «CTeK-
JITHHBI» IUT OTPa’kaeT 9MeKTPOHBI-YOUIIIIBL, @ TO, KaKoe
ABJIEH)E POXKAAeTCsA BHYTPY 9TOTO LIUTA, BOSHUKAA U IIPO-
nayas, IMofl00HO TOIPHOMY CUSHIIO (CBEYEHNUIO BEPXHUX
crmoeB aTMocdepsl 1of] BO3JeICTBYEM COTHEYHOTO BETPaA).

CaMo sABJIeHMe NMONAPHOIO CUSAHMUA — 3TO CAe[CTBUE
MOIIIHBIX BCIbiiieK Ha ComHIle: BBIOPOCHI ITa3Mbl U3 COJ-
HEYHOII KOPOHBI MPEACTAB/ISAIOT COO0I TO JXe MOIIPHOe
CMsIHUE, TOIBKO BO MHOTO pa3 6ojiee sipKoe.

YTOOBI MOHATH NPUPOAY CEBEPHOTO CHUAHMUS, HYXKHO
npencTaBuTh 3eMyro Kak 6onpiroit Maraut (H. JI. Amek-
cargpoB, MOTHU «CopocoBcknit 06pa3oBaTeIbHBII Xyp-
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Ha/», T. 7, Ne 5, 2001, «Marautocdepa 3emn, McKakKeHHast
COJIHEYHBIM BETPOM»).

3apsDKeHHbIE YaCTHLIbI COTHEYHOTO BETPA UMEIOT JOBOJIb-
HO MOII[HYIO 9HEPTUI0, KOTOPOJT JOCTATOYHO JIJISl TOTO, YTOOBI
IIPOV3BECT MOHN3ALIMIO U BO30YK/JeHVIe aTOMOB VI MOJIEKYI
ra30B, COCTAB/IAIONIVX IVIOTHBIE C/IOV aTMOC(EpBL.

It BO36y>KH€HHbIe ATOMbI I/[CHYCKaIOT JHEPIUIO B BUiE
CBETA, YTO BbI3bIBAET CEBEPHOE CUAHME. ITO MOXKHO BOC-
IIPOU3BECTM B YCTIOBUAX 1a00PAaTOPUM, IIPOIYCTUB I/IEK-
TPUYECKUI TOK 4epes3 ras.

[Tomo6HOE POKCXOAUT, KOT/Ia HAOMI0aeTCSA MOTHUS OT
rpoMa, HO TaM pedb UJEeT O APYTUX 3HaYeHUAX SHEPTUIi,
4yeM IPU MOAPHBIX CUAHUAX.

BPEMA KN3HU

MbI poxxaeMcs U3 «MbUIBHOTO» OKOJIOIIOJIHOTO ITy3bl-
P51 M IPOIO/DKaeM HOCUTD ero GaHTOM BOKPYT cebs B Buzie
HEBMIVIMOJI IVIEHKY OMOMOJIA.

Haur rmy3bIpb 610110714 3aII0/THEH MWUIMOHAMM «MBIJTb-
HBIX IY3BIPHKOB» Ouoroneit kretok. Hamogo6ue myssips
MMYVHKY 5XMHOKOKKA, ITapasSUTHUPYIOLIETO B KUIIEYHMKE.
ITosToMy B «I1y3bIpe» 3eM/IM HAXOAATCA ITy3bIPU KaXK[0-
TO ee KUTe/A, HadMHasA ¢ MUKPOOPTaHM3MOB U 3aKaH4M-
Bad «4enoBeKaMm». Ha HUX genurca BpeMs, Haxopsleecs
B O1I0II0JIe HAIIero 3eMHOTO IIapyKa.

Poxxpenue )X1sHM MOXKHO ITOKa3aTh ¥ Ha IPOLECCe Bbl-
AYyBaHVA IIapyKa 13 MblJld, VI HA BbIJYBaAHNI TaKOI'O K€ Ia-
pMKa 13 CTEeK/Ia, IO9TOMY B KOCMOCe CTeHKY OJOIIONA IIIa-
HeT NPHOOPEeTAI0T CTEKIOBUIHYIO TBEP/IOCTD.

CreHka OMOIONA ABJAETCA IUVIEHKON NMPOCTPAHCTBEH-
HO-BPEMEHHOTO KOHTUHYYMa, BHYTPU KOTOPOTO HaXOJUT-
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cs1 610IoTMYecKoe IIPOCTPAHCTBO B BIJIE TeJa M BpPeMs €ro
JKU3HU. DTO BpeMs BOILLIO B HETO, «IIPOOMpasich» depes
IPENATCTBYA, YePe3 BCe IJIEHKY PBIXJIOTO C/I0S, Tepsis CBO-
UIX «T€POEeB» B IOIBITKE MMPOOPAThCs K TOM KU3HEHHON OC-
HOB€, KOTOpasi HAXOAUTCA BHYTPY, YTOOBI HAIIOUTD €€ >KI-
BUTETbHBIMY COKAMM SHEPIUM TeMHON Marepuu. BoT Tax
Hamt JKKT momny4aeT cBoIl HEeKTap KaTanmnsaTopa.

B actpodusuke Takme KocMudecKre «OMOMOsA» HOCAT
HasBaHMe «cdep TAroreHusi». [Ipn ux nepeceyennn, npu
BXOJIe B UY>KOJ MMpP, MEHAETCA CKOPOCTh Jake KOCMMUe-
CKOTO almapara — 3TO peajbHbIl Ppuandeckuit 9PpQexr.
IToromy uTO BCe MPOMCXOANUT HA TPAHMUILE ABYX Cpef, Bep-
Hee, BHYTPU Hee, KOI7la IPOHMKHOBEHE BOBHYTPb COIIPO-
BOXK/IA€TCS B3PbIBOM M MCTMpPaHUEM HapyLINUTeNSd B Ipax
IIyTeM OPY>XUA B BUJie IO/IAPHOTO CUSAHUA.

\_d’ Ecnn ¢ HUM He CunTaTbCA, OH MOXeT JOCTaBUTb MAcCy OCTPbIX OLLyLLle-
HIN/ PYKOBOAWTENAM MofieTa — Kak 3T0 1 ObINO Ha 3ape MeXMNNaHETHOI
KocmoHasTuk. TYT Hao eLue f06aBUTD, YTO ¢ Kaxaoi chepoit Ta-
roTeHusA (Bi3aHa c06CTBEeHHaA cMCTeMa 0TcYeTa, B KOTOPOIi CKO-
pocTb cBeTa BefieT ce6 Kak pyHAaMeHTaNnbHaA KOHcTaHTa. [lpn
nepeceyeHnu rpaHuLbl chepbl TATOTEHIA, KOOPAMHATHAA NPUBA3KA AN
CKOpOCTY (BETA NepekNiyaeTca — Kak 1 ANA UCTUHHON OAHO3HAYHOI
KopocTy Tena. B utore, ecn nsnyyatenb paanoBONH HaXOAUTCA B Of-
Hoi cdepe TAroTeHNA, a NpUeMHUK — B Apyroit, To 3¢dekT Jonnnepa
3aBUCUT He OT OTHOCUTENbHOI CKOPOCTU U3NyyaTeNa u NPUeMHMKa, a 0T
NCTVHHBIX OAHO3HAUHbIX CKOPOCTEIA TOFO 11 APYroro.

0. X. [lepesenckuti. «<bupronbku u pumiosbKu 8CeMUpPHOZ20
mszomeHus» (http://newfiz.narod.ru/gra-opus.htm) @
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OTronocku BeTpa, Iy/sIoLiero MeXay ClI0sIMI, Mbl MO-
JKEeM YBUJIETb U Ha TpaHMIle KIeTOYHOI MeMOpaHbI epude-
pUYECKMX KJIETOK. BOT 9TO 1 CTh TOT CaMblil paspsifi MOJ-
HUT (TTOAIePKMBAIOLIVIL 3apsif MIOHOCHEPBI), COCTOSIINI U3
ramma-uanydennii. OH BO3HMKAeT Py O4epeSHOM ITpo6o-
JIeHUVI CTEHKY IIPOCTPAHCTBEHHO-BPEMEHHOIO KOHTUHYYMa.

Bce noToMy, YTO B 3TOT MOMEHT B Ka)K/IbIil IIy3bIPb
BXOJMT BpeMs, 4TO [T03BOJIAET OINPefie/IATDh €ro ¢ MOMO-
MbI0 pafMoyIIeponHoro aHanm3a. CoOCTBEHHO, U caMI
JIOMaHble 3Ur3arooOpasHble IMHUY MOTHMIL ITOKa3bIBAIOT
IIpe/IOM/IeHNE 3aps/ia IIPU eTo IPOHVKHOBEHNM B OYepesi-
HOJI cj10i1 aTMOCQephl. Vl HUKaKoll pasHUIIBI MEXAY IIpe-
JIOMJICHVIEM JIOKKV B CTaKaHe BOJIBI I IIPe/TIOMJIEHVIEM MOJI-
Huu — Het (puc. 32).

[TpocTo «Oypsi B cTakaHe BOAbI» Pa3BOPaYMBaETCs Ha Ta-
KOM MUKPOCKOIIITYEeCKOM YPOBHeE, YTO BLIOPOC 00/1auKa X0z -
HOJT I/Ia3MbI IIPOXOANT He3aMeTHO 1 Habmopaterns. CaMo
IIpe/IOMJIEHVIe TPV CTOIKHOBEHMM IIPOCTPAHCTB POXK/ALT AB-
nenye uHTepdeperunu (puc. 33).

=

_\\

Puc. 33. Mnmepgpepenuus
MeN Oy 08YMS PA3HLIMU
npocmpancmeamu

Puc. 32. Opaxmanvrocmo 06paza monHuu
U npenomaeHue 10#KU 6 cmakare 600l
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IIepexon BOIHBI 3 OJHOI Cpelbl B APYIYIO IPUBOLUT
K OTCTaBaHMIO IIPOLIIOrO OT OyAyLiero. 3To BUJHO U IO
ciimpaysam [THK, n o ciimpanu Hatrero tena (Korja mneper-
Hs1s1 TIOBEPXHOCTD TeJla MIMeeT M3TUOBI, He COBIaJAoIye TI0
CBOEMY HAITOJTHEHUIO C 3a/IHelN), M 10 «3JIEKTPUIECKON Ma-
TpUILE IT0JIa», B KOTOPOII CIIMpaib MY>KCKOI'O Te/la CMeleHa
10 OTHOLLIEHMIO K KEHCKOIL.

Taxoxe cmemeHs! 1 06a monyurapus 3emm. A. CaHIepcoH
B CBO€J TeOMETPUM IIPOCTPAHCTBA OTMETHJL, YTO B €T0 CETKE
IO>xHOe nonyapye CABMHYTO K BOCTOKY Ha paBHOE KO/I4e-
CTBO I'pa/IycoB 110 oTHOIeHNIo K CeBepHOMY. Tak poncxomut
HIOTOMY, YTO 063 ITO/TyIapysi B BOJIHOBOM IUIaHE BPALIAIOTCS
B IPOTVBOIIO/IOKHBIE CTOPOHBI: ofHa ciinpanb JJHK geroker-
A K IPOLITOMY, Apyras — k 6ymymmemy. [Ipu BcTpede (k mpu-
Mepy, B epecedenu cipaeit [IHK) atv Bonubl o6meHMBa-
I0TCA SHEPTUEN JPYT € PYTOM I10 3aKOHY COIMTOHOBBIX BOJIH.

COAMTOHOBBIE BOAHBI

Mpb1 y>xe roBOpuUIN BO BTOPOJ KHUTE O CONUTOHAX —
YeIMHEHHBIX BOJIHAX. TU BOJIHBI UAYT B IlepexBaTe PanBbe
U B cepfilie, Ha TPaHNIie [IBYX cpen (puc. 34).

[IomocThb cepplia pasgeneHa Ha iBa Ipefcepansa U gBa
XKeITyJI04Ka, 00PasyoIVX «apTepyanbHOe ¥ BEHO3HOE CepJi-
ne». Cepyilie 1 eCTh TOT CaMBblil IEPEKPYT NeHTH MEbnyca,
rae MMponcxoanuT CME€Ha HallpaB/JI€HUA TOKa KpOBU.

[IosTOoMy npy apuUTMMUM OHO 3aBMCAET, C TPYLOM BbI-
KapaOKMBasiCb — Beflb OHO IaJjaeT B KBAaHTOBBII POOeT,
YTOOBI HAWITU TaM CVJIBI [ SKVM3HIL.

Taxylo BcTpedy /IByX BOJIH MO>KHO OINMCATh 3aKOHOM Ie-
refid — 3aKOH OTPUIJaHMA OTPUILIAHMA, KOIZIa BCIEACTBIE
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Puc. 34. Pumm cepoya. Cuenan conumona

B3a/IMOIIPOHVKHOBEHSI IPOTUBOIIONIOXKHOCTEN APYT B IPY-
ra IPOMCXOAUT BO3BPAT Ha3ajl, i B HOBOM MOBTOPSIOTCS
4epThI CTAPOro.

Ho, xpome dbunocodum, 3Tm BOTHBI ONMCHIBAIOTCA U 3a-
KOHamMy GU3UKU. BHYTpK yeuHEHHBIX BOTH MIPOUCXONUT
urpa nepeGpopMaTUpOBAHNS, [Tepefjada SIHEPIUN, TIPUIEM
HAYMHAIOLIASICS YXKe [IPU UX TPUOTVDKEHNN PYT K PYTY.

COHI/ITOHbI HOCTYHaIOT TOYHO TaK >Xe, KaK 3HeKTpOHI)I
B OMBITaX cO cTeKaoM. [lapamokc nmepebopMaTupoOBaHms
MOYKHO TIOKa3aTh Ha IPUMEpPe OTPAXKEHNS /IEKTPOHOB OT
crekna. Ha caMoM [ene oHM He OTCKAaKUBAIOT OT CTEKIIa,
KaK JjyMa/ay BHadaje ydeHble, — OHU B3aVMOJECTBYIOT
C 9NIEKTPOHAMY BHYMpPu CTeK/Ia. A B [eTEKTOp MOIMAaIaeT
HOBBIIT POTOH. BHYTpM CTeK/Ia MPOCTO MPOUCXOANUT OObIY-
Hasl «ATpa» CBeTa MEXAY 9/IeKTpoHaMU 1 (poTOHAMMU.

B yennHeHHBIX BOTHAX MbI BUIUM TO Ke siBleHMe. Ko-
rma o6e BOMHBI CONMPUKACAIOTCS, OOMbIIas 3aMeIsieTCs
¥l yMEHbBIIAETCs, @ Majiasi, HAOOOPOT, YCKOPSIETCS U PacTerT.
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Korpa Manas BeipacTaeT 1o pasMepa 60/bIIoi, a 60onblIas,
COOTBETCTBEHHO, YMeHbHIaeTCH, TO BOJ/IHbI OTPbIBaIOTCH
IPYT OT Jpyra, U jasnee ObIBIIAs Majioll yXOOUT BIepes,
a ObIBIIast 6OMIbIIEIT — OTCTaeT. BcTpeda aTMX BUXPEBBIX
KoJtel] mofoOHa Koseukam apiMa (puc. 35).

O6e BONHBI CABUTAIOTCS PYT OTHOCUTENIBHO ApPYyTra
6orblile, 4eM 9TO MPOU3OIIO Obl, ec/tu OBl MEeXY HUMU He
ObIIO HMKAKOTO B3auMopieiicTBus. [1oaToMy BOTTHOBAsS CIIM-
paJIb Bcerga uzieT co CABUIOM IO OTHOIIEHNIO K CBOEH KOp-
HYCKY/IAPHOV O/IM3HSAIIKE, OT KOTOPOJ OHa OT3epKaJIeHa.

Ecnu ¢ Touky 3peHus ClIoeHoro nupora poCTpaHCTBa I0-
CMOTpETb Ha IIPUHATYIO B PU3YUKe AKCMOMY IO PACIIVIPEHNIO
Bcenennoii, TO Tak /i CMJIBHO OHA PacIIVPAETCA Y PacIlyps-
eTcsl 7V BOOO1IIe, a eCTIV PAaCIIMPSIeTCs], TO Ha KAKOM y4acTKe
0eCKOHEYHOCTH, TOCTYITHOV KOHEYHOMY BUJCHIIO Ye/IOBeKa?

Benp cBert, mepecekast IpaHUIIBI IBYX CPefl, CO3AeT M-
MI03UI0 paciivpeHus. Bce 3aBUCUT OT MJIOTHOCTH Cpefibl,
KoTopas co3naeT addeKT paclpeHnsi B CBOeM CTpeMIie-
HUY K MAaKCUMaJIbHO 0OJIbILel TPO3PAauHOCTI. ITO MOXKHO
YBUIETD Ha IpUMepe KapaHpallla B MIICKe C BOfoii (puc. 36).

Pacmmpenne BcenenHoil ¢ HapacTamieil CKOPOCTbIO
ObI10 foKa3aHo emle B 1998 rofy, Torga Kak, COIJIacHO Io-

Puc. 35. Boanwl conumona Puc. 36. Onmuueckuii appexm
pacwupenus npocmpancmea

56

G\©
QO



3aKoHbI MCHXO(MH3HKH MTPOCTPaHCTBa (& \

CTy/lIaTaM COBPEeMEeHHON (U3NKY, 3Ta CKOPOCTDb JO/DKHA
CHIDKATBhCA. ACTpOM3NKM B KayeCTBe I'MIIOTE3Bl BHIJBU-
raloT BEPCUIO, YTO IPUYIMHON 3TOTO HECOITIACOBAHMA AB-
NA€TCA TeMHas 3Heprus, npujasasd €l CBOJICTBa OTpuIia-
TEJIbHOTO JJaBJIEHNs, YTOOBI «PacTaNTKUBaTh» BceneHHYIO.
B nmo60oM cryuae Mopenp pacmmpenusa BeeneHHOM ncxopnut
U3 €€ OJHOPOSHOCTM U u3oTponHocTy. Ha camom xe fiene
Bcenennas HeogHOpOZHA (IPeACTABIIAA COOO0 «IEHKY U3
MBUIBHBIX Iy3bIpeii») U IOTOMY aHM3O0TPOIIHA.

V3oTponusa MCXOZUT U3 OAVMHAKOBOCTN (PU3NYECKUX
CBOJICTB (IIOKa3areieil MpeIOM/IeHN:, CKOPOCTHU 3BYKa WU
CBETa, a TAKXKe YIPYTOCTH, JIEKTPOIPOBOSHOCTH, TEIIIO-
IIPOBOIHOCTY M Jip.) ¥ CUMMETPUM II0 OTHOIIEHNIO K BBIOO-
py HanpasneHu:A. B otimdne ot m30Tponun, aHN30TPONNA
TOBOPUT O TOM, YTO II0 pa3/IN4YHbIM HallpaB/IeHNAM BHYTPU
Cpenbl OHa IMEET HEOJVHAKOBbIE CBOJICTBA.

OpHMM 13 TIepBbBIX ABIEHNI, KOTOPOE 3aCTaBUIIO IIPEJ-
IIOJIOKUTh aHU3O0TPOIHOCTD, CTala HEBO3MOXKHOCTD, MC-
XOJA U3 CYLIECTBYIOIINX TEOPUIA, BBIITOJHEHUA KIaccuye-
CKVIX IIPeJICTABJ/ICHNUII O TATOTEHUM, K IIPUMepY, 0ObACHeHNMe
NPMHIMIIA BpallleHNA PyKaBOB rajlakTuK. IlonbiTka mpu-
PaBHATD LIEHTPOCTPEMUTENIbHYIO CU/TY K TPAaBUTALIVIOHHOIA,
BOIIPEKM MOJIE/IN, He Jlajla COITIACYIOIIMXCA Pe3ynbTaToB.
CkopocTy BpalljeHusA 3Be3[] B PyKaBaX TaJaKTUK IPUHMU-
MaIOT ITOYTY IIOCTOSAHHOE 3HAY€HMe, IPUYeM I KaXKI0MI
T/IaKTVKM OHA CBOsA. DTOT 3¢ (HeKT IIOPOANIT IIOIIBITKY 00'b-
SICHUTb )eHOMEH 3a CUeT BO3JIEVICTBUS TEMHO MaTePUIL.

B nepsoit kaure «KBaHTOBOJI 6MOMEXaHVKY Tela» pedb
1I/Ia O KBAHTOBOJI TeOpMM IBEPETTA, C TOYKY 3PEHIISI KOTOPOIl
«BBIOOP Kajipa» Halllel )KU3HM /IS HAC MO>KeT paBHO3HAUEH,
HO He PAaBHOLIEHEH, T. €. €70 «PABHO3HAYHOCTb» — KaKYILIACA.
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Maremarydeckas IpIUYMHA 3TOTO — B @aHN30TPOITHOCTY TOTO
peasIbHOTO MPOCTPAHCTBA, B KOTOPOM MBI IIPO>KMBAEM.

AHM30TpONMSA CBOMICTBEHHA KPYCTA/IaM, B TOM YICIIe
JKUZIKVM, JIBVDKYLIMMCS KUAKOCTSM, peppOMarHeTnkam
Ul CETHETOSIEKTPUKAM. AHU3OTPONNS BBIPAXKAeTCs B pas-
HOBE/IMKIX HOMMKaX BOCbMepKyu Mébmyca — ocobeHHOCTI
HeTe/b TUCTepe3yica HeCMMMETPUYHO IepeMarHNYuBaTh
MarHUTHBIE MaTePUAIBL.

TeOpI/IH OTHOCUTE/IbHOCTU MCXOOUT M3 M3OTPOIIHOCTN
IIPOCTPAHCTBA, HO KOHYC MIMHKOBCKOTO, C KOTOPBIM pabo-
TaeT TeOpMsl OTHOCUTETIBHOCTH, BCE JKe MIMeeT OJJHO BbIfle-
JIEHHOE HaIIpaBJIeHNe — BpeMsl.

Hanwdme 9TOr0 BBI/Ie/IeHHOTO HAIIPaB/IeHNs B IIPOCTPAH-
cTBe MMHKOBCKOTO MOXKHO ITI0Ka3aTb IIpeBpalleHeM cepbl
B JIBYIIOJIOCTHBIVI TUIIepOO/ION ] BpallieHnsl. AHU30TPOITHBIM
OKa)XeTCs TIOAIIPOCTPAHCTBO HA Pa3MEpPHOCTD BBIIIE TI0 OT-
HOIIIEHIIO K HEMY, TO €CTh TO, B KOTOPOM IIPO>KMBAET He Hallla
«TyIIKa», a Hallle Co3HaHMe. YToOBI 0OHAPY>KUTD €ro aHN30-
TPOITHOCTD, HaJJ0 IOCMOTPETDb Ha IUIIepOOION ] BpalleH s
C BBICOTBI HAJICTPOIIKM — ¢ pakypca PuHCIepoBa IpoCcTpaH-
CTBa, B KOTOPOM CKOPOCTb He MMeeT IIpefie/ioB U3-3a TOTO,
9TO rUnepOoIoN ] BpalleHNs IpeBpaljaeTcs B IMPaMULY.

[Ipu sToM mepexop ¢ OfHOI METPUKY Ha APYIYI0 /I
HaOJII0fIaTesNsA, CTOSAIIETO B LIEeHTPe KOOPAVHAT, HUYEero He
U3MEHNUT B BOCHPUATUYU 3eMHOro ImpocTpaHcTBa. OH Bce
paBHO OyfeT BUJETb TOT K€ MUP, TOIbKO BOCIIPMHUMATD
€ero Io-/IpyroMy B CBOEM CO3HaHUM.

PasnuyHyI0 MIOTHOCTD Cpefibl IPUHSITO Ha3bIBATh TEP-
MIHOM «MEPHOCTb». B Takmx 06/1acTsAX IpOoCTpaHCTBA Jieil-
ctByeT 9¢dexT Jonmnepa, ¥ BOSHUKAIT WUIIO3UM BOC-
IIpUATUA p€a/IbHOCTU, B TOM 9MC/I€ MTTIO3UN YHaTIeHI/IH Ha-
6/1101aeMbIX HaMM TaJaKTHK.
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YAH ITAHAOPDBI

Ecnu onATh BepHYTbCA K pacmimpeHuro BceneHHoI,
TO 3Ty MMUTALMIO JIETKO IPOJAEMOHCTPUPOBATh HA CIN-
panax JHK: cHauama oM pacmumpsiorcs (Kak 1 HOBepx-
HOCTb I000TO fAJIa /0 YPOBHS €ro 9KBaTopa), a IOTOM
CHOBa cyxarorcsa. OTKpbIB yaH, [lanopa pacnaxnymna ero
KPBILIKY II0 CUCTeMe JIeBUTALINY, TIPeBPaTuB cpepy B IBYX-
IIeT/IEBOI aTTPaKTOp.

B 6uornornyeckoM opraHusMe Ta paclaxHyTast KpbIIIKa
CTAaHOBUTCA OT3€PKAJIEHHOM OT «4aHa» MUHYC-KPBILIKO CITN-
panen IHK, npenHasHaueHHOI 1711 MTHOBEHHOTO TYIIEHNA
HOYKapa, BO3HMKAIOLIETO Py paboTe CTPyil YOPTUHITOHA.

Ecmu npepcraButs crimpanu [JHK 13 runep6omongHbix
vanr (puc. 37), To UX LIeNI0YKa CJIOXKEHA 3 «KaCTPIOIEK-CKO-
POBapOK», B KOTOPbIX BEPXHsAA KPbILIKA CTAHOBUTCA «MMU-

= Pyvannn
¢y = Haeoann
= Aaewnn

= Tussirn

Puc. 37. Opakmanvrocmoe yenouxu
u3 eunepbonoudos spauserus yenouxe JJHK
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Puc. 38. Oppexm mywerus

HYC-YacTUIIel» CaMOJl KaCTPIO/IbKM, O/1aroiapst OT3epKam-
BaHMIO OT Hee (puc. 38).

[To TOoMy >ke IPMHLMITY C/le/laHa CKOpOBapKa: YTOOBI
CIIyCKaTh Iap, ee KPbIlIKa 00yCTpOeHa MO3UIMOHHBIMU
knamanamy. Co6CTBEHHO, TaK )Xe CO3[jaH U YeJIOBEYeCKMUI
OpraHM3M: K/IalaHbl, HAXOAAIMECS B TPYAOOPIOIIHOI 1a-
dbparme, perymmpyloT 6anaHC KUIKOCTEA.

Kaxk MbI yxe 3HaeM, B GOKa/IbHOM OTBEPCTUN, PACTATH-
BaloIl[eM IUIepOOIon], MPOUCXOAAT Peakuy CTpyit Yop-
TVHITOHA, OTPOMHBIE TeMIIepPaTypbl KOTOPBIX MTHOBEHHO
racATCA B KaXK[ O KJIeTKe JIEJAHON 3HepIrueil «X0M0JHOTO
TepMOALa». B aBnenun COHOJIIOMMHECHIEHIIVIVI 9TO Ha3bIBa-
eTcsa 9pPexToM TylIeHu .

VIMeHHO IT03TOMY MBI I He CTOPaeM B TEPMOSIIEPHBIX ITPO-
1jeccax, HPOXOANIVX B KaKIO0II K/IeTKe OpraHy3Ma: HaJ| KaK-
JIIM KOT/IOM HaBJICAET ero JiefsiHas omycdepa, BBITyCKAIOIIast
Hapbl KUIAIETO CYIIa TOYHO TaK XKe, KaK KPBIIIKa CKOpPOBap-
k. Ecriu 6B 9TU KTammaHbl He cpabaThIBaIn, TO IPOUCXOJs-
1]yl THEBMOB3PbIBbI IIPVBeT ObI K YHIYTOXKEHUIO MaTePUIL.
K nprmepy, Kak C4MTaIOT y4eHble, HOJOOHbIE CPBIBBI KPBIIIKI
CO «CKOPOBApKi» U IIPVBETIV K 00pa3oBaHo Kparepos bapen-
nieBa Mops (https://ria.ru/science/20170602/1495676861.html).
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Haiemy 3peHnio 1 BOCIPUATIIO, HaXOAAIEeMYcs B Go-
Ka/IbHOM OTBepCTI/H/I, HOCTYHCH JIVIIb HYDKHUN YaH, OTKpI)I-
Th1ll I[Iangopoii, a He ero HaByMcawUlas HaJ HUM KpbIII-
Ka — nonycdepa. V Bce IOTOMY, YTO BEPXHSA «KPBIIIKa»
cmpamu JTHK nopcoennuena Kk KoCMIU4eCKOMY CO3HaHUIO
«bemoit gpIpbl». [TogKmodascy K HeMY, MbI MO>KEM OLIeHU-
BaTh TOJIBKO TO, 4yTo Haxogutcsa 1O HMM. Ho 06 sTtom
MbI IIOTOBOPUM YYTb ITO3XKe.

B MOMEHT NOJHATUA KPBIIIKA «CKOPOBAPKI» MUPO3[ia-
HUA U3 9KBaropa cdepsl pazgaercss CrnoBo, U B 1Ie/Tb BXO-
IUT 3HEPIMA TEMHOV MaTepUy, CHIDKAKOLAsA TeMIIepaTypy
KuIleHus 1 obecrneynBaroias sHepruent cnpanu JTHK ms
VIX JJaJIbHEJIIErO BbIBA3BIBAHMA B IPOCTpaHCTBE. V nMen-
HO II03TOMY OHM pearnpyroT Ha aKyCTUYECKYIO BOIHY, YTO
JI0OKa3aHO (Y3UKOIL.
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