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IIPEAHUCJIOBHE

HecKoJIbKO MEeTPOB OTAENAIOT TeOA OT HAPYIK-
HOM CTeHBI JOMa, a JAajbllle — yJULa, TBOU Io-
pox. HeckolbK0O KMJIOMETPOB OTAEJNAIOT Teds OT
rpaHMIBI TOpoJa, a Aajbllle HAYMHAIOTCA Jieca,
Jayra U nojs. Ecau Bce BpeMs UITHU Biepel, TO
BBIIIJlellIb K MOPIO, ropaM, pexke. C Tex Iop Kak
yeJIOBEK B3sJICA M3MEHATH MUDP, OH JOCTUI MHO-
roro, HO MHOIO€ OCTaJIoOCh HEM3MEHHBIM —— 3TO
MHUP, KOTOPBIN ObLJ1 ObI TAKHUM K€ YINBUTEIbHBIM
U 6e3 HaC.

Kaxxkgomy desioBeKy 4uTo-TO HMHTepecHo. Kak
TOJIBKO MBI TIOSIBUJIMCH HAa CBET, Mbl HA4yajaud HC-
CcJeOBaTh MUP, B KOTOPOM OKal3aauch. Kask bl
JeHb MBI BUAMM 4TO-TO HOBoe. HesoBeK, rae 6nl
OH HH JKWJI, OKPY’KEeH MHOJKECTBOM Bellleid 1 AB-
Jeuunii. Mbl OTKpHIBAEM 1Jia3a U BUJAUM MHOMKECT-
BO IpeIMeToB, B JieCy HAcC OKPYIKalOoT JepeBbd,
KycThl, TpaBel. Ha pacTeHusax, B M0YBe, B BO3AY-
Xe Mbl BUAMM MHOKECTBO HACEKOMELIX, KOTOPBIE
1oealoT 3TU PACTEHUA U ONBLJISIOT I[BETHI, 38 HU-
MH OXOTSATCSI ITHIILI, BLIOIIME I'He3Zla BRICOKO B
KpOHAaX JiepeBbeB UM AYILJIaX, K HOUU BBIXOAAT
3Bepu, JHEM MbI BUANM BOJY, 00JiaKa, COJHILE,
MBI BUJAUM JAPYT ApYyra, OfeXay, KOTOPYIO KTO-TO
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CIINJI, CTPAHUILY W TEKCT Ha HeHl, MBIl BUJUM JAO-
Ma, MallXHbI, JOPOTH.

UccaenoBartenb, nepefBuramoLiuiica Mo oy
JloMa B NOJI3YHKax, UCCeAyeT MUp A cebd.
Kornma oH craHoBUTCA cTapllle U MOMKET caM HC-
CIefOBaTh JIOXKKOUW COAEpIKUMOE TapesjKH WU
JonaTkoil — cocejell 1o mecoOYHNIE, OH 3aMevUaeT
MHOTO0 Beliieil. YeM crapie CTAaHOBUTCS YEJIOBEK,
TeM 0oJiee MPUBLIYHBIM JJs HErO KaKeTcs MHUp.
Banuas, B KOTOpP»I¥ OH YUCTUT 3yObl, BCEro JIUIITb
KOMHaTa, e MOMHO OTKDBLITh KPaH C BOJOH, U
HAUTH MBLJIO U NTOJIOTeHIle, a He (PaHTACTUUIECKOe
IoMeHleHne, TJe MHOIO CBEepKAalUIMX PYy4YeK U
CTPaHHBIX 3BYKOB. HeCKOJIbKO COTEH pa3 yesioBeK
IIpoesrkaeT 10 OAHOH! U TOoii JKe JUHUU MeTpo, TO-
ponsAch Ha paboTy, U TAMHCTBEHHBIA MOA3eMHbI
1noes3 ] IPeBPaTUJICA AJs HEero B caMblil OOBIYHOM
c1oco0 IepeBUXKEHUS 110 TOPOY.

Ectp groqu, 115 KOTOPBIX JETCKOE JIOO0IBIT-
CTBO CTAHOBUTCA Npodpeccreil, 1 OHU HA3BLIBAIOT
cBOM BaHATHUA HAYKo#U. MHOXKECTBO OTKPBITHIL,
H3MEHHUBUINX >KH3Hb JII0Jel, ObLJIO COBEPIIIEHO U
coBepliIaeTca JIOAbMH, A KOTOPbIX MUDP — 3TO
MecTO IOMCKa HOBOTo. YesioBeK 3a ThICAYEIETHSA
cBOel NeATeJbHOCTH Ha 3eMJie ycHeJs clejiaTh 1
npuAyMaTh oueHb MHoOro. [IpeamMeTsl u sBJeHUd,
KOTOpPBIE HAC OKPYKAIOT, UJIM CO3aHbl JIOABMH,
KaK KHUIH, CJIOBa, OAEXKJA, KOMIILIOTEPHI, Kap-
TUHbBI, UJIN ABJIAIOTCA YACThIO NMPUPOABI — Ha-
nmpuMep, pacTeHus, 3Be3Abl, MOJIEKYJbI, MOPSHA.
Bce, uTo Gp1710 6bI Ha 3emie 1 6e3 yUacTUs 4esio-
BeKa, TO €CTh NPUPOAY, U3YUAIOT eCTeCTBEHHbIE
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HAYKH, a Bce, UTO MBI YCIIeJHN MOHATL B IPUPO/IE,
HasLIBaeTcsd ecTecTBo3HaHueM. MTak, ecrecTBoO-
3HaHHE — 3TO HayKa O IIpuUpoje, 0 MUpe, KOTO-
pBIil Hac OKpy’KaeT. B 3T0 moHsaTHE BXOAUT OUO-
JlorudA, (PU3NKa, XMMHSA, aCTPOHOMHSA M ApPYTHE
HayKH.

EctecTBO3HAHME 00BEeIMHSET BCE, UTO UEJO-
BeKk 3HaeT o CoaHeuHO#l cmcTeMe M KocCMoce, O
TOM, UTO IPOUCXOAUT HA ITOBEPXHOCTU 3eMJIA U B
ee HeApaX, B BO3AyXe, O "KU3HU PACTEHUIT, KU~
BOTHBIX U UeJIOBEKa, O TOM, KaK YCTPOeHLI MODPS,
OKeaHbI, PEKH U 03epa.

EcrecTBO3HaHME pasBUBaJIOCH OJarogaps Jaio-
DOMBITCTBY JIIOJIEH 1 IMTPAKTHYEeCKON Heo0X 0 MO~
CTH JIVYIlle PasdiupaThbCcsa B KHU3HU pacTeHuis, K-
BOTHBIX, CBOMCTBAX IOTOJbl, M PACIIOJIOXKEHHN
3Be3J JJA TOTO, UTOOBI JYUIlle JKUTh.

K HecuacThio, 60JbINAA YACTHL TOI'O, UTO HAM
IPUXOAATCA HU3yuaTh, BOCIPHHHMAaETCH KaK HO-
caZHOe HejopasyMeHHue, He UMeollee HUKAKOTO
OTHOIIEHUA K TOMY, UYTO IIPOMCXOAUT B TBOeil
JKU3HU,

TeMm He MeHee HMEHHO OJiarofapsd ecrecTBeH-
HLIM HAYKaM Thl MOMKeIllb YAAPUTh M0 MAUY IO
TAKUM yIJIOM, 4TOOBI OH yJjeTeJ KaK MOYKHO JaJlb-
tre — HY)KHO JIMIIb IPOBECTU HECJOoMHbIe Puan-
qecKue pacueTel. Korga Tel pacceuelllb PyKy
CTEKJIOM, Thl Oyjelllb 3HATh, IIPH YCJAOBHU, YTO
He CIIaJl Ha YpOKax GHOJIOruH, IJie mepesKaTsh py-
Ky, 4TOObI OCTAHOBUTH KpOBb. Ha Jio6oM ypoKe,
MOCBALIEHHOM €CTeCTBEHHBIM HAayKaM, Thl cyMe-
eurb HAauTH AJid ce0sa ImoJie3HbIe CBeJeHusd, ITO He
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npomnaranaa yueOnl B IIKoJe. 3TO IPU3LIB AYMATh
TOJIOBOH U 3aCTaBUTH TO, YTO BCETAA CUUTAJ CKYU-
HBIM, paboTars Ha cebs.

Jlrogn mpoiyioro HaxXoAWJHNCh Ha HNEPBBIH
B3IJIAA B Jy4lneM IojokeHuu. OHI Aesaam 4To
XOTeJH, HO UMEHHO TI0O3TOMY OHH OLIJIM BBIHYMK-
JeHbl HauaTh U3yuaTh MUD BOKpYyr cebsa. Oxora
TpeboBaJjia 3HAHUSA KU3HU KMBOTHLIX, 3eMJIefe-
Jie — CBOMCTB NOYBLI M pacTeHUid. I'posoBnie
MOJIHVMH, BBI3BIBAIOLIHE TOXKAPhl, OTKPLIIN UeJIo-
BeKy OT'OHb M BCE JOCTOMHCTBA €ro MCIOJIb30BAa-
HusA. IIepBOOTKpHIBATE NI HOBBIX CBOMCTB IIPUPO-
OBl IIepe/iaBaJd 3HAHUS CBOMM IIOTOMKAM, M 3TH
CBeJleHUsI CTAHOBUJINCH Bce 0ojiee OOIIMPHBLIMU,
ILJaBHO TIepedasa U3 00bSICHEeHNH Y OXOTHHUYLETO
KocTpa B yHHBepcurerckue jgexnuu. CyTs ocra-
Jach TOH Ke, TOJBKO APEBHUHA YEJTOBEK YUMJICH
JyJIIle — OT STOro 3aBUCea ero KU3Hb.



IIPUPOJIA







YTO TAKOE ITPUPOJA?

IT0 cJ0BO yrmoTpebisgeTcs JOCTATOYHO UAaCTO,
1 UHTYHUTHUBHO €0 CMEBICJ sceH. ECJ1 MOnbITaTh-
Cs1 OTIPeJIesIUTh er0 TOYHO, TO OKAXKeTC s, YTO MPHu-
poxa — 3TO BCe, UTO HAC OKPYJKaeT, UCKJOUAd
TO, uT0 MbI co3fgayu. ConmHIe, KaMHH, BOJa, BO3-
AVX, NITUIBI, 0a00UYKH, pACTEHNA — BCE 9TO UACTH
NMpUpPoAbI. MBI FOBOPUM O YACTAX NPUPOLLI, HO Ha
caMoM JeJie HY OHA 13 9TUX YacTeil He MOJKeT Cy-
LIIeCTBOBATH OTAEJBHO. B IIpupoae Bce CBA3aHO €O
BCCM U IIPH 3TOM IIOCTOSIHHO U3MEHACTCH.

Ha #3bIKe ecTeCTBEHHBIX HAyK 00'beKTHl, Ilepe-
4rcJeHHbBIE B IpeAblyleM ab3alle, cJaeqoBaJIo Obl
Ha3BaTh TejiaMu. HYeM 0oJiee JKMBBIMHU BelllaMit 3a-
HUMaeTcs HayKa, TeM o0bI4HO 0oJiee cyxXye TepMu-
HBI HCIIOJIB3YIOTCA B ee si3bIKe. Bee Tesia cCocToAT U3
BeII[eCTB, YTBep)KJaeT HayKa. OTO 03HAYaeT BCero
JIUIOb, YTO JY2Ka CAeJIaHa 13 BOALI, a IIMHA Cojep-
SKUT &JIIOMUHUI U IPyTHe XUMIUECKHe 3JIeMeHTHI,

Bce, uro mponcxoauT B npupoe, Ha3LIBaeTCs
siBJIenueM. «U a uay, ¥ cHer uJ[eT» — BOT TOUHOEe
onpenejeHne sABJeHUs:, AaHHoe Bunuu-Ilyxowm.
Bocxon n 3akar, U3BepIKeHUE BYJIKAHA, POKACHIE
TeJIeHKa, I'po3a U IITOPM, co3peBaHue a6J0Ka —
BOT HECKOJIbKO NMPUPOAHBIX ABJIeHW#. Mnorga as-
JieHUe ObIBAeT OUYeHDb HeNPOAOJIKATEIbHBIM, KaK
BCIIBINIIKA MOJTHAN, NI MOJKET 3aHMMATh HECKOJIb-
KO JOHeil, KaK, HaIpHMep, TasgHHe CHEroB UJIA
oceHHee YMeHbllleHe AJINHBI CBETJIOM YaCcT AHA.

HexoToprle u3 mpouciecTsuit B mpupoje
CIy4aloTCA TOJLKO B ONIpejieleHHOe BpeMs roja.
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Hseepacenue syrxana — amo npupodnoe aérenue

Cuer Taer BecHOI, a BBINIAZaeT 3UMOM, IJIO/[BI CO-
3peBAIOT OCEHBIO, TOT/IA JKe ONaatoT JUCThS 1 B~
HYT TPaBbl, ITUIIBI YIEeTAIOT HA 10T, a MeBeib 3a-
JesaeT B OepJiory.

Ce3oHHBIE ABJIEHHSI — JOBOJLHO Ba’KHasd
YacTh KU3HU YesoBeKa. Ecau ynaercs npejcka-
3aTh X HACTYIJIeHHe, MOXKHO u36ekaTh MHOTHX
npobaem. Hanpumep, oyens BasKkHO 3HaThb 3apa-
Hee HACTYILJIeHHe BeCEHHEro MOJ0BOAbSA, NpUbIn-
JKeHue yparaHa wiu Tyd ¢ IpajioM, HauaJio 3emJie-
TpsAceHUA. HacTo OT TOYHOCTH TAKMX IIPOTHO30B
3aBUCHT JKU3Hb MHOTUX Jofeil.

To, 4TO KaKkeTcsa HaM IPOCTHIM UM NOHATHBIM,
BIpaboTaJIOCh B TeUeHUE JOBOJBLHO JOJTOrO Bpe-
menu. Ilpomnu Beka, mpekje 4eM JIOAN CTaJU
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3alyMBIBaThCA O TOM, M3 Uer'0 COCTOAT U KaK ycCT-
POeHBI IIpeIMeThl. ITOT IIEPEBOPOT B FOJIOBAX JIIO-
Aell OTKPBLI NYTU 418 OypHOro pa3BATHA HAYKH,
HO ¥ NIpUBeJ K TOMY, YTO XOPOIIO OIMCHIBAETCA
IIOTOBOPKOM «3a fepeBbsIMU Jieca He BUAHO». Pa-
3yM 3aMEHNJI YyYBCTBa U CTaJl OCHOBHBIM MHCTDPY-
MEHTOM II0O3HAHUS OKPY’Kaloliero Mupa.

IIpupoaa cyuiecTByer cama mo cebe M, BEpOAT-
HO, CylIecTBOBaJa Obl elje Jiyullle, ecau ObI OJUH
BUJ He IPUHSAJICSA ee U3BMEHATDH U3 BCeX CBOUX CHUJI,
nojiyyas OT Hee BO3JAYyX, BOAY, IHUINY, TOILJIHNBO,
JIeKapCcTBa, MaTepuast AJis MOCTPOMKHY IKHJIMI] —
CJIOBOM, BCe UYTO CUMTAET HYXHBIM IIOJYUYUTH.
Kax npasuio, o ocobeHHO HE 3aAYMBIBAaeTCS O
TOM, KaK 9TO OTPa’kaeTcsd Ha JKUBHH MUJIJINOHOB
JAPyruxXx BUAOB, He CTOJIb OecllepeMOHHBIX, KakK
Yemnorex PasyMHBIi.

HHCTPYMEHTDBI
ECTECTBOMCIIBITATEJIA

Hab6nogeHus T1MO3BOJAIOT CILIAHHPOBATH
MHorue gejia. J[JoBOJbHO BA’KHBIM B Pa3HBIX 00J1a-
CTSAX UYeJOBEUYECKOH JKHU3HU SBJAETCS IIPOTHO3
noronbl. CerolHA MOKHO IIOJYYUTH IIPOrHO3 HO-
roAbl IPaKTHYECKHN AJIA JI000¥ TOUKH IJaHEThI
O6sarosaps ceTH CIIyTHUKOB U KOMIIBIOTEPOB.

151 TOro 4To6BI U3YUYUTH KaKoe-TO OTAeJIbHOe
ABJEeHUEe HMJIM IMOJYYUTH OTBET HA KaKOM-TO BO-
IIpoc, CTaBAT OIILIT, UJIU, IPYI'UMHU CJIOBAMH, 3KC-
IIepHUMEHT.
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Cmapurm ble MUKPOCKONbL

Kax Bo BpeMs OIIBITOB, TaK 1 BO BpeMsI HabJII0-
JeHHH HPUXOJUTCS eJIaTh MHOTO H3MepeHIit,

HHcTpyMeHTHI IJIA U3YUEeHUA NPUPOALI MOTYT
ObITh OYCHDb CJHOMKHBLIMHM HJIM OYeHb HPOCTLIMM.
JInHeliky MCIOJB3YIOT B CaAMbIX pa3HBIX HCCJe-
JOBaHMAX, TAK JKe Kak u dJackl. Bo BpemeHa,
Korja He ObLJIO MeXaHHUYECKUX WJIH 9JAeKTPOHHBIX
YacoB, IOJb30BAJIHCh IECOUHBLIMHU HJIH COJIHeY-
HbIMH.
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Bee, uTo KaxkeTcA IPUBBIYHBIM M MOJKET OLITH
HaeHO B KaXKJOM JloMe, Ha caMOM Jiejie — MpH-
0OpBI ecTeCTBOMCHBITATEJNSI, HAIpUMepP, BecChl,
TePMOMETP.

Has Toro uro6Gbl paccMaTpuBaTh OUYEHb Ma-
JIeHbKHe JeTaJu UJH OUeHb JajieKHue IpeJMeThl,
HYKHBI ONTHUYeCKHUe NpHGopbl. MUKpPOCKOMN, Te-
JIECKOIl, OMHOKJIL — onTHuecKue npubopsl. Ilep-
Bble MHUKPOCKOILI ofecriedyrBaJi yBeJHUEHIE B
200 pas. CoBpeMeHHbIe 2JIeKTPOHHBIE MUKDPOCKO-
bl JAalOT YAUBUTeJbHBIE U3006parkeHne ¢ yBeJau-
YeHHUEeM B COTHU ThICSAY paa.

7

Coepemernnblii onmuyecKuil MUKPOCKON
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Saex MPOHHbLIL MUKDOCKON

IIpuGopsi MOryT U3MEPATH NPAKTUYECKH BCE:
CKOPOCTDL OCeaHUs CHera, CKOPOCTh BeTpa, Miyou-
Hy peK 1 MOopeil, ¢ 11X IIOMOIILI0 U3YYAl0T MOPCKOE
nuo u armocepy. Hekoropbie mpubopsl 3anycKa-
10T B KocMoc. Bee sty mpucnocobiieHus 03B0JIA-
JOT BeCTH HAOIIOJeHnsI, ¥ UCCJeloBaTe o He 004-
3aTeJbHO HAXOJUThCH B 9TOT MOMEHT B MeCTe, TI'Je
pasBopauuBapTcs cobbiTUA. IIpubopst moMoratwT
cobparh ropaszo 6ospure nHGopManuu U He oA~
BepraTh ONaCHOCTH >KH3Hb HCCJIe0oBaTe .
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KAK YCTPOEHA 3EMJIA?

Han paBuunamu 1 ropaMu, Haf OK€aHOM pac-
moJjaraeTcss OrpOMHBIM BO3AYUIHBLIN OKeaH. Bos-
aymuasa obosiouka 3emiun HasbIBaercsa aTmocde-
poii. Atmocdepa — cJoil rasa, OKPY’KaroIInil
mwiagery. AtrMmocohepa 3eMJIU COCTOUT B OCHOBHOM
U3 a3oTa U KHCJI0pOoAa, HO aTMochepsbl pa3HBIX
IJIaHeT OTJAMUYAIOTCS mo cocraBy. B Coanxeunoit
cucTeMe JUIIb aTMochepa 3eMau IpUrogHa AJA
JBIXaHUS.

Bosnyx, oxpy»xarmouui 3eMJII0, TTOCTOAHHO
JBUTaeTcA U U3MeHAeTcd, a Bejen 3a HUM U3Me-
Hsercss ¥ noroja. OT cocTogHUA aTMOcdeph! 3a-
BUCUT, HOUAET JN CHEr UJU JOXKAb, Oy1eT TyMaH
WJIH SICHO, TeILJIO UJIU XOJIORHO.

Boabmasa yacts 3eMu noKpbiTa Bogoi. Boga
HajeTa Ha 3eMHOU HIap KakK TOJICTOe, MOKPOE
NaJbTo — 3Ta 000JI0UKa Ha3biBaeT ruapocdepori.
Bcea Boza B npupone cocrasiisieT rugpocdepy: it
MoOp#, U OKeaHbl, U peKH, U o3epa.

Tpepaas uvacTh 3eMHOU TIOBEPXHOCTH TOXKEe
MOJKeT CUMTATLCA OTAeJIbHOH 000J0UYKOM, ee Ha-
3bIBAOT JauTocgepoii. Boobime rpaHUIbl MeXK KLY
BceMH 000JIOUKaMHU YCJIOBHbBI, Mbl TOBOPHM O HUX
II0TOMY, YTO TaK yAo0Hee BOCIIpPUHUMATH BCe, UTO
TMTPOMCXOAUT Ha IJIaHEeTe B I1eJI0OM.

Bce xxuBbIe cylecTBa 3eMJIU MOTYT CUMTATh-
cA uxeHaMu 6mocdepsl, TO eCTh KUBOH 000JI0U-
Ku. JKU3HB ecTh ¥ B HUJKHEN YacTH BO3JYHIHOTO
oxeaHa — aTmocdepsl, 1 B Boje (rugpocdepe) u
nouse (siuTochepe).
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Armocdepa

M'apoccepa

™

.| BHytpeHHee sapo

Teocpeput Semanu

JTOBOJILHO HEIJIOX0 BCe 3TH 00OJOUKU BHIHBI
Ha Qororpaduu 3eMiu, cAeSaHHOU U3 KocMoca.
ATMmocdepa BUJHA KaK Jerkas 000J0UKa, TeMHBIMHU
BBITJASAAAT OKEaHbl, a CBeTJILIMU — KOHTUHEHTHI.

Yrto HAXOLUTCA BHYTPU 3eMJn? 3TOT BONIpoc
My4daeT JiIOGONMBITHBIX, KOTOPHIM JKU3HbL HE B pa-
IOCTD 0e3 CJIOMHBIX BOIIPOCOB M MaJIOyOeUTe b
HbIX OTBeTOB. IloJle3HbIe HCKOMaeMble — JHUIIb
YacTh OIPOMHBIX HeAp IiaHeTsl. Kakne-To TauH-
CTBEHHDbIE IIPOIleCChi M HEM3BeCTHbIe ABJIEHUA
IIPOUCXOJAT TVIyOOKO BHYTPH 3eMJIU, IPOABJII-
SICh HA IIOBEPXHOCTH C KOJOCCAILHO CUJION B BH-
/i€ U3BEepIKeHNU BYJIKAHOB U 3eMJIETPACEHHIA.
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Wpes no6parscd 40 eHTpa 3eMJIU IPUBJIEKa-
et mogeit napHo. CKBasKHHa, JOXOAAIAA A0 INeH-
Tpa 3eMJil, BEPOATHO, IIOMOIJIa Obl paspeuIuThb
MHOT'Ue HesiCHble MOMEHTBLI B CTPOEHHH Halleil
IIJaHeThl, HO, K COKAJIeHUIO, ee HEeBO3MOYKHO
cZleJs1aTh.

Yenosek CMOr' NPOGUTHCA B TOJIY 3eMHOH
KODBI Ha TUIyOGuHY 4yTh Gojiee 15 KuaoMeTpoB.

Pacuerts! noxasajan, 4YTo paccTOAHME OT I[eHT-
pa 70 moBepxHocTH 3eMiau (ee paguyc) cocTas-
asger 6370 xuaoMeTrpoB, a JJHHaA 3KBaTopa —
40 000 xnIoMeTpOB.

ITIo Mepe 1NIpOoABHMIKEHHUA K IEHTPY 3eMJIH
TeMIepaTypa BospacTaeT mpumepHo Ha 3°C ma
raxasie 100 metpos. Yepes 40 KujoMeTpoOB TeM-
nepatypa npessitaeT 1000°C, 1 MHOrHe ropHsie
MOPOABI CTAHOBATCSA KUAKUMH, IJIAaBATCA.

OkeaHuyeckas xopa Oxkean KoHTVHEHTanbHas Kopa
(tonupna 5—10 xm) (cpeaHns TonumHa 35 KM)

: \ R
. l?z—oo o l<— 2900 km
t—— 3470 KM —P|————m— 370 KM

Cmpoerue Semnu
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Byakansr yoenusau jgioneit B ToM, UTO Heapa
3eMJIM He TOJIBKO Pa3orpeThl, HO ¥ pacCIlJIaBJIEeHBbI.
Crpoenne 3eMJn yJaeTcs U3y4aTh IIPHU IIOMOIIU
CIenUaJbHBIX B3PBLIBOB. B 3aBUCMMOCTH OT TOTO,
yepe3 Kakie IOPOJbl PACHPOCTPAaHAETCA B3PLIB-
Has BOJIHA, MOYKHO HOCTPOUTH IIPHUMEPHYIO Kap-
TUHY 3eMHOII KopbI. UeM GoJjiee IJIOTHAS IOPoOJa,
TeM 00Jbllle CKOPOCTh PACIIPOCTPAHEHMNA B3DHIB-
HOH BOJIHBI.

CrpoeHme 3eMHOTO LIapa BKJIIOYAET 3€MHYIO
KOpY, IO KOTOPOIl MBI IIepe[BUTaeMCsI, MAHTHIO 1
agpo. Aapo — camasd ropsadyasa yacTb 3emuun. Ero
reMmieparypa gocruraer 5000 °C.

IToBepxHocTh 3eMmyu HepoBHAsT. Baguubl 3a-
MMOJIHEHBI BOJOI, oOpasyiolleii oKeaHbl, MOpP,
o3epa U PeKHU, BO3BBIIIEHHOCTH 3aHATHI PacTU-
TeJIbHBIM IIOKPOBOM, U JIUIIIb CaMble BBICOKUE I'0-
pPHI, TOKPBITLIE CHEI'OM U JILJIOM, JIMIIEHbI CHe/[OB
JKU3HU, €CJIY He CUUTATh adbnuHucToB. Cyury Ha-
1Ie# nJaaHeThl IPUHATO AeJUTh Ha IIeCTh MaTe-
PUKOB, N1 KOHTUHEHTOB, — EBpasmnio, AQpuky,
Ascrpanuio, CeBepuyo Amepury, I0:xuyo Ame-
PUKY U AHTapKTULY.

Cunraercs, uTo 3eMJId HayajJda pasorpeBaThCa
y2Ke IocJIe Toro, kak obpasoBasack. Cuia TsvKecTu
IIpuBejia K TOMY, UTO OoJjiee TSAKeJsble BelllecTBa
CTaJI TOHYTbH B TOJIIIlE ra30IbLIeBON TYMaHHOCTH,
U3 KOTOpOoi#l obpasoBaJach miaHera, a 6ojee Jer-
KUe BCILIBIBAJIHN. JTO MPUBEJIO K TOMY, UTO BHYT-
PCHILSISA YaCTh IIJIaHEeThI HavaJja pa3sorpeBaThCd.

3eMHasa Kopa He CIJIOITHaA, a COCTOUT 13 Or-
POMHBIX O0JIOKOB, KOTODbI€ Ha3LIBAIOTCA JIMTO-
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OcrosHble AUMOCHePHbIE NAUMbL:

1, 3 — Espasuiickas; 2 — Cesepoanepurancrkasn; 4 — Appuran-
ckaa; 5,9 — Aumaprkmuuecrkas; 6 — IOxcnoamepukanckas; 7 —
Hacka; 8 — Tuxooreanckasn; 10 — Hndoascmpanuiickas

cepubIMH ILIHTaMU. PasMeprl aTux IUVIAT He
ONMHAKOBbI, 4 UX I'PAHUIILI HE COBIIAJAIOT C rpa-
HHUIlAMHJ MaTePUKOB U oKeaHOB. IIInThI nocTosIH-
HO JBUTalOTCsI, HO TAK MeJJIEHHO, YTO MbI He 3a-
MeuaeM 3TOTo.

CroJIKHOBeHHME ILIUT BBI3BIBaeT o0pa3oBaHUe
rop. OTOT IpoIlece NPUBOAUT K TOMY, UTO T'OPHbIe
rnopoAbi, o6paszosaBirecs Ha fHe JPeBHUX oKea-
HOB, ceflyac OKAa3bIBAIOTCA HA BEPIINHAX BBHICO-
KHX T'Op.

B HeKoTOpBIX MecTax ABHUIKEHUE IJIUT IPHUBO-
IIUT K TOMY, YTO PACCTOAHHUE MEXKY HUMU YBeJIH-
yuBaeTcd. B 9TUX paspbiBax MeAJIeHHO NTOHUMA~
eTCs ¥ 3acCThIBaeT BellecTBO MAHTUH, U TaM obpa-
3yIOTCA HOBbIEe YUACTKHM 3eMHOI KOPBI, & TaM, rje
IIIUTHl CTAJKHUBAIOTCS, OJHA IJIUTAa MOJKET Ha-
ABUTaThCA NMOBeEpX Apyroii. Bce aTo moxoxe Ha
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OrpOMHBIA, OYeHb MeIJeHHBIH Jenoxon. Cko-
POCTH JIBHKEHUSA MJIUTHI BCEro HECKOJIbKO CAHTHU-
MEeTPOB B I'0Jl, HO 3a MUJIJIMOHBI Je€T MaTepPUKHU
CHUJILHO N3MEHMJIH CBOEe MOJIOXKeHUe, TBUTASCh IO
nosepxHocty 3emJu. o cux mop He o KOHIIA O~
HATHO, UTO 3acCTaBJjsdAeT IJUTBHI ABUraThbcsa. Boa-
MOJKHO, 9TO IPOUCXOAUT U3-3a PA3HUIILI B TEMIIe-
parype ropA4yux HeJp 3eMJIH.

Wnesa o ToM, 4To MaTepUKU JBUTAJINCh, ObLIA
BbhICKa3aHa AOBOJLHO AaBHo. OJHUM M3 Ba’XHBIX
HabaoaeHnii, HATOJNKHYBIIUX YUYeHBIX Ha 3Ty
MBICJIb, CTAJIO YAUBUTEJbHOE COBIaeHne Oepero-
BbIX auunii A¢ppurn u IO:xHoi AMepuku. B sTom
HeTpyAHO yOeAUTHCA TP MOMOLIM KaPThl H HOXK-
HHUII. B gaJeKoM mpourjioM MaTepHuKU HaXO[u-
JIUCH PAJOM U COCTABJSJIN eIUHBIA MaTepuK —
Ilanrexo.

OTrgennpHble yIACTKKM 3€MHOM KOPBL HE TOJBKO
ABUTAIOTCSI TMOPU3OHTAJNBHO, HO MOTYT TaKiKe
ONyCKaThCcA U HMoAHUMATLCA. PUHIAHAUA TIOA-
HUMaeTcs npuMepHo Ha 1 merp B cTo JjeT, a Ko-
MeHrared OmMycKaeTcd €O CKOpPOcThbio 1 MuMIIu-
MEeTP B TOJX.
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B danerxom npouirom mamepuru Haxoduaucy padom
u cocmasaaau edunbviit mamepux — Ilanzew
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YTO TAKOE 3EMJIETPACEHUE?

3eMmierpsaceHne BO3HNKaeT BHe3anHo. Huka-
KUe 3HAHUA WM HaydHble JOCTHYKEeHUS He CIIO-
COGHBI OCTAHOBHUTH COTPACEHIE 3eMHOI KOpBI. 32
CUNTaHHbIe MUHYTHI 3eMJIeTPSCEHUe CIOCOOHO
PaspyIINThL OFPOMHBIIL 'OPOJ, PACKOJIOTH 3EMHYIO
MOBEPXHOCTDb, Pa3pPYyILINTh TOPHBIN XpeberT.

Ha noGeperxbe 3eMJIeTpPACEHNE MOXET BLI3BI-
BATDH IOSIBJIEHNE OTPOMHOH CMEPTOHOCHOU BOJI-
Hbl — LYHAMH, O0pyIInBalouieiica Ha Geper 1 oc-
TaBIdIoOleil mocye cebsi Xaoc M paspyllleHue.
MruoBeHMe cycTs TaM, rje ObLiaa CyHnia, MOMKeT
HaJ0JAro 000CHOBATHLCS MoOpe.

B gpeBHOCTH JIOAU CUUTATH, UTO 3eMJIeTPACEe-
HUE YCTPanBaloT OrpOMHBIE TOA3EMHBIE CYIIeCTBa.
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Pacnpocmparnenue celicmuiecKux 60AH no 3emae

B Mnugmnn TakuM cymiectsoM Oblj cJaoH, B fHno-
HuU — coM, B Kuprusuu — psiba. B [IpeBHeil
T'perun cunTany, 4To NPUYNHA 3€MJIETPSICEHUS —
BOJIa, KOTOpasd pacKayuBaeT Ha CBOUX OTPOMHBIX
BOJIHAX CYIIY.

Yuenble Ke CUHMTAIOT, UTO 3€MJETPSICEHUS
BBI3LIBAIOTCA ABH/KEHUEM JINTOC(EPHBIX ILJIUT.
IIpu CTONKHOBEHUH WJH PACXOKIAEHHUH OTPOM-
HBIX YacTell CYUIX IMPOUCXOAST CABUTHM HJIU pas-
PBIBBI TAKOI CUJIBI, YTO BOZHUKAIOT 3eMJIeTpsce-
Hus. Touka, B KOTOPOU IPOUCXOAUT paspbiB UJIHN
CABUT 3eMHOII KOPbI, HA3LIBAETCSI 0UaroM 3eMJIe-
TpsiceHusa. Ouar MoOMKeT pacHoJiaraThCs Ha pas-
Hoi rayouHe. OOLIUYHO 3TO HECKOJBKO JECSATKOB
KHJIOMETPOB, HO HU3BECTHLI 36 MJIETPSICEHUA C I[eH-
TPOM, JiexkanuM Ha raybune 6osee 700 meTpos.

Touyka MpaAMO HaJl OYaroM 3eMJIETPACEHNS Ha-
3LIBAETCS JIHIUEHTPOM. B amuieHTpe paspyilie-
HHsS cuibHee Bcero. CUIbHBIE 3eMJIeTPSICEHHA
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MIPUUNHAIOT CTPAIIHLIN yIepb 1 cyXaT Npu4n-
HOI rubesu THICAY JI0Jei.

Bceaen 3a 3eMIeTPsCEHUAMU IPUXOLAT U APY-
rue GencTBus, HampuMep omoissHHu. OnojsHeM
HA3bIBAIOT HEOMKHUJAHHOE CIIoJI3aHme OO0JIBIION
MacChl 'pyHTAa €O cKJoHa. OIoJI3eHh MOMKeT Tak-
’Ke BOBHMKHYTH M B pe3yJjibTaTe TassHUA CHEer'oB.

Yamge BCEro 3eMJETPACEHUA HIPOUCXOLNAT
TaM, rje 3eMHad Kopa ITOABIMKHA. OTU TEepPpUTO-
puUH HA3LIBAIOTCA CcellCMHYeCKMMM 30HAMM.
JKus3Hb B Taxkoii 30He TpebyeT rOTOBHOCTU K CIIa-
caTelbHBIM paboTaM M cIlenuaJbHBIX, 0c000
NIPOYHBIX CTPOEHMUI.

SeMmaeTpAceHus NOPUHOCHAM OBl ropasio
MeHbIIIe Tops, ecau Obl CyHIeCTBOBaJ CIocob Ha-
ZleKHo IpeicKkasarsh ux. HecMoTpA Ha Kpyriccy-
TOUHYIO PabOTy HECKOJNBbKHX COTEH celicMuuec-
KHUX CTAHIMHA IO BCEMY CBeTy, 3eMJIeTpsceHud
O0OBIYHO NPUXOAAT HEOXKUJAHHO.

Onoasnu
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IlpegcxkasaThs 3eMACTPACEHNA IIOMOraloT KH-
BOTHBIC, KOTOPBIE MPEAYYEBCTBYIOT o HACTyIIe-
HHe. 310 OBLJIO MBBECTHO eIlle B ApesHocTH, KpH-
KW IITHI, HeoObIYAHHO aKTHBHBII KJEB pPbIOBI,
BOH cobaK MOIYT OKAa3aThCH DPEeJABECTHHEAMM
TO/ABEeMHBIX yaapoe. Y quKue, u JoMaliHMe KH-
BOTHbLIE PEArnpyloT HA NpubauskeHle 3eMiIeTps-
ceHus M BedyT ceds obecroxoenHo. MHoro Jjert
7abaAeHHA 34 ANePUIIaMH KaK IPEeABECTHHUKA-
MU 3eMieTpsceHuil eeayrca B Kprimy, B Huxnr-
CKOM DOTAHHYECKOM Cany.

KAK YCTPOEH BYJIKAH?

Byakan — orHegsllanias ropa. O6bIYHO BYJI-
KaHBI UMeIOT (GOpPMY NPAaBUJILHOI'0O KOHYCA C II0JI0-
PUMH CKJIOHAMY B HIMKHEH YACTH U KPYTLIMH CTe-
HaMK y BepiuHHbl. Ha BeplimHe BYJIKAHA HaxXo-
aurced OGonpHioe yriayGiaeHNe ¢ OTBECHLIMH CTeH-
KaMU — 9TO0 Kparep.

Pacxanennoe pemecrTBo, CKpbITOE OT HAC
TBepAO0lf 3eMHOI Kopoll, Ha rpaHnIAX IIJAWUT CIO-
co0HO MOAHUMATLCH BBLICOKO K IIOBEPXHOCTH H
CTAHOBUTLCA XHUJAKHM, IIpeBpallaTbCsa B MarMmy.
Ee Temneparypa Tay BBICOKA, UTO IIOpPOJa pac-
IIJIABASETCA U OTKPBIRAET MATME IIYTh K IIOBEpPX-
HOCTH. B BHJAe ropsiyeil rycTol IIeHbl MarMa Ioj-
HHMAeTCH BCe Bbillle, IIOKA HE HAUMHAET Iepesu-
RATBLCS uepes Kpall kpaTepa.

ITocTenesHO BOASHOM IIap ¥ radbl BLIXOLAT U3
MarMbl, OHAa CTAaHOBUTCS Oo0Jiee IJIOTHOM M BA3-
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Koil, ¥ Torjga ee Ha3LIBAlOT JaBoil. JlaBa — 3To
paciiaBieHHble KaMHM. TeMiepaTypa J1aBbl OKO-
0 1000°C. Byakan npasuiabHOi hopMsbl 00pasy-
eTCsI 3 3aCTHIBIINX JIABOBLIX TOTOKOB. CKODOCTh
TeueHH JIaBbl 3aBHCHUT OT ee TYCTOThI U YCIAOBHII
usBep:kenusi. Uuorga oHa teder MeJAJE€HHO, TaK
UTO UENOBEK MOJKET YHUTH OT IIOTOKAa IIEeIIKOM,
WHOTa JIaBOBBLII IIOTOK HECETCsI CO CKOPOCTHIO 60~
sgee 100 xm/q.

Ecau ByJIKaH pa3 B HECKOJBKO JeT UM Jalle
U3Bepraercs, ero HasbplBaloT AeiicTeyomuM. MHo-
TO JelCTBYIONUX BYJKAHOB HAaXOAUTCS Ha IIOJY-
ocrpose Kamuarka. Hekoropble ByIKaHbI AEHCTBO-
BaJIH B JlaJIeKOM IIPOIILJIOM, ¥ OUeHb AaBHO N3 HUX
He HM3JMBajach JaBa. JTO MOTyXIIHe BYJKAaHLI.
Onu ects B Kprimy, 3abaiikanibe 1 Apyrux paiioHax.
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HexoTopnie ByJIKaHbBI HAXOAATCA B OKeaHe, a
He Ha cyure. MHorue octpoBa o6pa3oBajUCh MC-
KJIOUNATENbHO OJsarofapst BYJKAHUUYECKOU Jed-
TeJbHOCTH. BYJKaHLI M 30HBI 3eMJIETPACEHUH
pacmoJiaraloTcs B OIpefesIeHHBIX HacTAX IJIaHe-
Tbl, TO €CTh BJOJIb 'PAHULL TUTOCHEPHBIX ILJIUT —
TaM, rje IpoucXoAAT Hanbosiee OypHLIe IIpoIlec-
ChLI B 3EMHOU Kope.

Bricoxass TemMIepaTypa BYJAKAHOB CJIYMKUT
NpUUNHON 00pa30BaHUs B ByTKAHUYECKUX paiio-
HaX ropsiYuX MCTOUHNKOB U reil3epoB — ropAYuXx
(GOHTAHOB — NPHUPOAHOTO IPOUCXOXKAeHNA. Bpe-
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Cxema cmpoernua zeit3epa
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MS OT BpeMeHHU Teiizep BhIOpachIBaeT B BO3AYX
cTpylo ropaudeil Boas! u napa. Temuepatypa BoasA-
HOro napa gocruraer usorzga 250 °C.B HeKoTOpBIX
reiizepax Boja efiBa ABuUTraercdA. Pexopanoe pac-
CTOSIHMe, Ha KOTOpoe reiisep BuIGpacslBaeT ropsa-
4y Bony — Gosee 80 MeTpOB.

Tefizeprl ob6pasyiorcd Besfe, rje pacKajeH-
Hasg MarMa IOAXOAUT JOCTAaTOYHO OJAM3KO K II0-
pepxHoctu. Kpome KamMuaTku, BCeMUPHOU U3Be-
CTHOCTBIO HOJBL3YIOTCH reiisepnl Mcaanaun. Tam
3a1acoB ropAdeil Bogbl XBaTaeT, 4YTOObI OTOIIUTD
CTOJIMILY 3TOM cTpaHbl — ropof Peiikbasuk. 'eii-
sepnl ob6Hapysxensl B Hopoil 3enanauu, Amepu-
ke, Anonun u Kurae.

IMOJISIPHAA 3BE3JTA
U BPAIIEHHE 3EMJIN

Enie B npesnoctu xkutean CesepHOTO IOJY-
mapus sameuanu, uro Iloxsprag 3Be3na Hemo-
IBUKHA, a APYyrue 3Be3[bl BpallJaloTCA BOKDPYT
Hee. Ha camoM feJie 5To BUAUMBbIY 3(dexT — Bpa-
1aeTrcs He 3Be3gHoe Hebo, a 3eMmasi. HecmoTpda Ha
U3MeHeHIe KapTUHEI 3Be31H0T0 Heba, ouepTaHuA
CO3Be3A1I He MeHAIOTCS.

HenoasuwxuocTs IlomapHo# 3Be3Abl caeania
ee IPEeKPACHLIM OPUMEHTHPOM JJid IyTelulecTBeH-
HUKOB, IIOTOMY UTO O Heil JIErKO y3HaTh Hallpas-
JleHUe Ha ceBep. DTo IPOUCXOAMUT OTOMY, UTO HA
TlonapHyio 3Be31y YKa3biBaeT OCh BpalleHna 3eM-
au. Ha CesepuoM moJioce, TO €CTh B yCJIOBHOH
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CospeMeHHoe Ocb BpallieHUs OKOMo
NCNOXEeHNe 11500 net Hasan
ocu /

Ocv 8paujenus 3emau
MedAeHHO u3Mensem HANPaA8aeHUe C80€20 HAKAOHA

TOUYKE, BOKPYI' KOTOpOii obopauyuBaeTcs 3eMJid,
ITonspHas 3Be3ia HAXOAUTCS TOUHO HAJl FOJIOBON
HabJjgmonaresid, B 3eHUTe.

IlpuHATO BEepUTh HA CJIOBO TOMY, KTO T'OBO-
puT, 4yTOo 3eMJd BpalljaeTcss BOKPYT CBOEH OCH.
Boamoskuo, xax Bunnu-ITyx u Bce-Bce-Bce, cJie-
IOBaJIO ObLI OTIPABUTLCS M ITOCMOTPETH Ha 3eM-
HYI10 ocb. K coxaieHu1o, eCJIN U yaaeTcs 1o6paTh-
Cs J10 TIOJII0COB, Yepes KOToPhIe IPOXOAUT 3eMHAas
0Ch, HUUEero o0HapyXKUTh TaM HeJIb3sl. Bo BCAKOM
caydae, TaM HeJb3A HAWTH OCh.

3eMHad och — YCJOBHAA JUHUSA, BOKPYT KO-
TOPOM IMPOUCXOAMUT BpaljeHUe Hallleld IIJIaHEThI.
Hab6nogas 1e60 TPpYAHO IIOHSITh, YTO BpalljaeTca —
3eMJs 110J HeNOABMKHBIM HeGoM mam HeGO BO-
KpyT SeMJjn. 3eMJid BpaulaeTcs MArkKo, 6es3 Toard-
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KOB, IOCKOJIbKY, KaK HY YKYTKO 5TO 3By4UT, ILjJa-
HeTa BUCUT B IYCTOTE.

Bpamenue 3eMau yajoch AOKas3aTh IpH I10-
MOIUM MasiTHUKa. FI3BeCTHO, YTO €CJIM PACKaYaTh
JIAHHBIA MasgATHHK, OH Oy1eT KadaThbCs B OAHOMU
ILJIOCKOCTH. IIpeamosiosKuM, Mbl IIOJABECHUM IKe-
JIe3HBIH MAapUK K AJUHHOW HHUTKE M pacKayaeM
ero. Ecau Tenepb Mbl HOBepHeM HNOACTaBKY, LIa-
PUK IPOAOJIKNT KauaThCAd KaK IIpeXxje, a He Io-
BEpHETCSI BMeCTe ¢ IOACTaBKOM.

Jleon @yxo moABecUJ IO KYIOJOM IIapu-
ckoro IlaHTeoHa MaATHUK Ha AJWNHHOU HHUTU U
packayaya ero. MaATHHK ObLI YyCTPOE€H TaKUM

1)

Masmnurx @yxo
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o0pa3oM, UTO NPU KaXJAOM ABUKEHUU OH YePTUJI
oCTpHeM Ha IeCKe, KOTOPBIM ObLJI IIOCBITAH HOJI.
MasiTHMK KadaJjcs AOCTATOUHO JOJT0, M 3eMJIs
BMecTe ¢ IlanTeonoM MeaneHHO Bpaimajaach. Ilo
cjaelaM Ha IecKe yIajioch YCTAHOBUTD, UTO IIOKa
MasTHUK KauaJcs, 3eMJIsI YCIIea NOBEePHYTHCS.

Br1y10 651 3aMeuaTesIbHO YAO0OHO NYTEHIECTBO-
BaTh HaJ 3eMJieil, IPOCTO MOAHABUINCDH HAJ] €€ IO~
BEPXHOCTLIO U IIOJOJKAAB He 00jiee CYTOK, HOKa
OHa IPOBEpHETCSA IIoJ HaMu, UTOObLI MbI MOTJIH
ONYCTHUTbLCA B HYXKHYIO TOUKY. ¥BbI, 3TO HEBO3-
mosKkHo. ITogHuMasacs Hag 3emyell, HanpuMep, Ha
BO3AYIIHOM IIape, MbI ocTaeMca B aTmocdepe,
KoTopasl ToXKe BpalllaeTcsi BOKPYr 3eMJIU U yHO-
cur ¢ cob6oli Bce, YTO HAXOJUTCSA B BO3AyXe, — ca-
MOJIETBI, IITHL] 1 HACCKOMBIX. Ecjiu OBl BO3/1yX He
Bpailjajcsa BMecTe ¢ 3eMJIel, JIIOAU Ha ee oBepX-
HOCTH MOCTOSIHHO KUJHM ObI IIPU CTPAIHBLIX BET-
pax, CKOPOCTH KOTOPBIX JOCTUTAJ A ObI HECKOJIBKHUX
COTEH MeTpoOB B ceKyHAy. HeBaxkuo, gyer ju Be-
Tep, MJIN MLl B 6e3BeTpeHHYIO MOroJy 30 BcexX
CHJI €/1eM Ha Bejocunczae. VI B TOM ¥ B IpyIroM CJIy-
yae MbI UYBCTBYEM CUJIY BCTPEUHOTrO BeTpa.

KAK U3MEPATDH BPEMJI?

JLJ1s n3MepeHUu sl BpeMeHU HUCIOJIb3yeTCs MHO-
JKeCTBO eAUHUIL, HO OAHOU 13 CaMbIX CTapbiX M
MTOMYJISIPHBIX Mep ABAAIOTCA CyTKU. CYTKH — 3TO
BpeMs, 32 KOTOpOe Hallla IJIaHeTa OAUH pas 000-
pauuBaeTcs BOKPYI CBOeH OoCH.
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ITockoabky 3eMJsd IOACTABIIA-
er Connnmy TO OAMH, TO JApPyroii
00K, Ha IITaHeTe JleHb CMEHAETCS
HOYBLIO U Tak gajiee. Korga-to auasa
H3MepeHUsT BpeMEHH HCII0JIb30Ba~
JIHCH COJIHEUHbIe, IMeCOUYHbIe MJIH
BogaHble uackl. Cerogmsi He co-
CTaBJsIeT TPYyAAa y3HATh, IPOILLIU
JU CYTKH WIK HeT. Beioay dyacel, u
JasKe ecJid OJHHU CJAOMAUCh, MOXK-
HO y3HaTh BpeMs 110 PYTUM.

s uaMepeHNA BpeMeHH UCIIONIb3yeT s CHIa
CXXaToM NPY'KHHBI, KAK B MEXaHUYeCKHX yacax,
9JIEKTPHUYECTBO, KAK B 3JIEKTPOHHBIX, CYIIECTBYIOT
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NonsipHas 3seana
X

A

Conneunvie yacot

U aToMHBIe Hachl. OgHaKo B J1060i Touke 3eMaHn
HaM JOCTYNHBI caMbie OOJIBIIME UYachl — cama
3eMJIsI, MCIIPABHO IIOBOPAUMBAIOIAACSH BOKPYT
cpoeil ocu.

CTpesiKkM 3TUX THTaHTCKUX YacoB CO37aeT
Coanne. Taxoil cTpe KO MOXKET CIYXKUTH Jro0ast
TeHb B AcHYIO 1orony. Ilo mepe Toro kak CoJjiHIle
BCTaeT Ha BOCTOKeE, ABUraeTcs Ho HeOOCBOIy U ca-
AuTCA Ha 3anaje, TeHH YKOpauYUBaIOTCA U Iiepe-
Mel[aoTesd, a K Beuepy, MPoJoJKasi CBOe ABHUIKe-
HUe, BHOBL CTAHOBSTCSA JJITHHEE.

Jns toro 4yroOnl CAENaTh COJIHEUHblE Yachl,
IOCTATOYHO BOTKHYTH B 3€MJIO IMAJKy, BEPXHUM
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KOHIIOM HampasjieHHyIo Ha IlonsapHylo 3Be3ny.
TeHb OT HAJKU GYAET ABATaThCA 110 KPYTY, MOKAa-
3pIBad BpeMd B J060oi1 GesoOnaunslit AeHb. Ilep-
Bble HECKOJIBKO JHell mpujaeTcs IOTPpaTHUThL Ha TO,
yToGbI pasmeTUTh udepdbaaT, 3aTO IOTOM HUKOT-
Ja He IIPHUZIETCA 3aBOAUTH Yachl MJIX MEHATh B HUX
barapeiiky. Pabora TaKMX 4acoB rapaHTHpPOBaHA
B TeUeHHe IIPMMEPHO ISTH MUJLINAPAOB JIeT, 1Mo~
ciie uero noracuree CosHie cenaeT HabMIOAeHIA
3aTPYAHUTEIbHBIMMU.

O6b1unble yachl ¢ nudepbiaToM MOTYT CIy-
JKUTHh TaKkKe U KoMmacoM. UrTo6sl HaliTH CTOPO-
Hbl CBeTa, HY’KHO HAIIPABHUThL YACOBYIO CTPEJKY
Ha CosHne. JIMHMA, MBICTEHHO IIPOBeAeHHAS I10-
cepequHe HudepbaaTa MeKAy YaCOBOM CTPeJKOM
u uudpoit «1», yKaskeT HaIpaBJIeHHe Ha IOr. 3a
CIIMHOU TOTAa OKa)KeTcs ceBep, cjieBa — BOCTOK,

OObbiunble wacel ¢ yugepbramonm
MOMCHO UCNONbL308AMb U KAK KOMNAC
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cupaBa — sanaj. Ecau uackl OLUIH mepeBefeHbl
Ha JIeTHee BpeMs#, To Ha COJHIE HYXHO Hanpag-
AATE HAPPY «2»,

YTO CBA3BIBAET
OPBHUTY 3EMJIM H TOJ?

Mz smaem, uTo rog gautca 365 greii. TouHee,
ol gnutca 365 guell, 5 uacos 48 MuHyT 1 46 ce-
KyHI., OTOT «XBOCTHK» 34 YeThIipe roja odpasyeT
eile OfHM CYTKH, M KaKAbIKL 4YeTBepThlid I'0A B
KaJjieHJape HoABagercd eliie oJHH, 333~ JeHb —
29 (peBpansa. Taxkoli roJ HasslBaeTCH BHCOKOCHBIM.

SeMHadA OCh HAKJOHEHA, MO3TOMY 1O Mepe
BpalieHHA 3emMyu Bokpyr ComHIla 1o opHuTe TIpo-
JOMKHUTENbHOCTh AHA K JIETY IIOCTEIeHHO YBeJ -
YyHBaeTcA, a K 3UMe cokpaiaerca. Opburoii Ha-
3LIBAGTCS IMYTE HCKYCCTBEHHOrO HJH GCTECTBEH-
HOTO CIIYTHWKA BOKPYT TIJIaHETHI, Bpems, KOTO-
poe HyHO JJIst TOro, uwroObl 3aBePIIUTh HOJMHbBIH
offopor, Ha3biBaeTCA OPOUTALHLIM IIEPHOI0M.

CamMplil JIMHEBIM HeHDL M caMag KOPOTKAd HOYL
HacTynawot 22 Uoid, B LeHb JeTHero COoJIHIe-
croanus. Jlens 3UMHeEro coJIHIecTOIHNA, 22 Je-
ralp4d, camslil KopoTkUii. [IBa pasa B I'oj, B JHH
BeCCHHET0 M OCEHHEero PABHOMCHCTBHUSHA, ACHbL H
HOYL PABHLI.

HN3a-3a maxmona semHoii ocu merom 3a Ilonsp-
HBLIM KPYT'OM COJIHILE He 3aXOJHT ¥ CBETHT JHeM K
HOULIO, 3aT0 3MMOM OHO BOBCE He IOKA3kIBaeTCa —
HACTYIAaeT NoJdpHasa Houk, B ropojax, pacnouo-
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Opbuma u ocy épaujeHus 3emniu

sKeHHBIX Onmsko K Honsapromy Kpyry, connIe 3a-
XOJHUT 3a TOPUIOHT, HO HOUM £BETJIble — 3TO TaK
HasbIBaeMble OeJibie HOUN, KOTODbIe OhIBAIOT, HA-
npumep, B Ilerepbypre, Tannune, XeabCUHKHU U
JIDYTUX CEBEpPHBIX TOPOJax.

U3 4YEro CoCtourT
3EMHA{A KOPA?

TBeppasa seMHasI KOpa COCTOUT U3 TOPHBIX I10-
poA. ATo cIoBocoUeTaHUE 0003HAYAET THUIIBI KaM-
Hell WK ChIIYYHX MaTepuaaoB, o0pas3yoIux Ha-
ury cymy. OaHa M3 caMblX PaclpocTpaHeHHBIX
FOPHBIX IOopok — rpaHuT. OrpoMHBIE rOPbLI H OT-
JeJbHbIe BAJIYHBI MOTYT I[€JIMKOM COCTOSATh U3
aTOii TBepAo# ropHoit mopoasl. I'panuT serxo ys-
HaTh IO XapaKTEepHOH 3epPHUCTOU CTPYKType U
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0JlecKY HEKOTOPBIX 3epeH B ero cocrase. CJoBO
rpaluT Kak pa3 # o003HAYaeT «3ePHUCTOCTD».
Tpauur yacto ucnoas3yioT Ajad o0JIMIOBKYU 344~
HUM, CTAHIUN MeTpo M APYTUX HYKJ Besne, rie
HYy»s{Ha TPOUYHOCTDL U CIOKOITHAA KpacoTa.

Temio-cepasi, 4acto IIOUTH UEpHAsI TropHas
nopona, obpasoBaBiiasics Noj AefCTBUEM ByJKa-
HUYEeCKHX CHJI, llasblBaeTcs 0a3aJdbTOM. Y JHBU-
TeJibHas IIPOYHOCTh 3TOU TOPHOU HOPOALI ITOCHY-
JKUAA MPHYITHOU TOTO, YTO B MPOILIOM 6a3aabT
cYUTaAJIM KaMHeM BEUHOCTH.

I'panurel 1 6a3aJILTHI BCTPEUAIOTCA B 00JBIIIOM
KOJIMYeCTBE B 3eMHOI KOpe I0TOMY, UTO B APEB-
HUe BpeMeHa BYJIKAHUYECKas AedTeJbHOCTh ObI-
Ja ropasno 0osee 6ypHOU, ¥ MOBCIOJAY OCTAaBUJIA
mocJie cebsl 9T TOpHBIe TTopoAbi. ¥VI3-3a Toro, uro
OTU TOPHBIE TTOPO/LI 00pa30BaJICh B MarMe, X Ha-
3bIBAIOT MAarMaTU4Ye€CKUMH I'OPHBIMU IIOPOJIaMU.

HexoTopsle ropHbie nopobl 00pa3yoTcsa OUeHb
Mmenaedno. OHM BO3HHUKAIOT IIO Mepe TOro, Kak
pasJinuHbie OCTATKU AeSATEeJILHOCTH PacTeHUd u
KUBOTHBIX MeJJIEHHO OCeNaloT Ha JHEe OKeaHOB 1
npeBpaujaoTess B KaMeHb. JTHU HOPOJblI Ha3bIBa-
IOT OCaJdOYHBIMM TOPHBIMHU Topozamu. HHorna
ocaZOuHble TOPHBIE NMOPOAbLI BO3ZHUKAKIT U 0e3
y4acTHUs >KHUBBLIX CYIIEeCTB, TP MeIJeHHOM Ha-
KanJuBaHUU 00JIOMKOB TBEPABIX T'OPHBIX TOPOI.

K ocagouHpIM ropHbIM HOpOJaM OTHOCSTCH,
HanpuMep, HU3BEeCTHAKH, o0paszoBaBliuecs Hu3
Oecunc/eHHBIX HaHOUpel, CKeJeTOB U PAKOBHH
JIPEeBHUX OPraHU3MOB, OOUTABIIUX B MOPSAX MUJI-
JUOHBI JeT Hasajn. I3BecTHAK — AOBOJLHO MSI-
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KUii, cBeTJIo-cephlii KameHb. MesoOK, KOTOpPBLIM
NUINYT HA IIKOJLHBIX AOCKaxX M PHCYIOT Ha ac-
dasere, TOXKe obpasoBaJics Osarofaps Kpolled-
HpIM opranuamam. llog MHUKpPOCKOIOM MOXKHO
paccMOTpPeTh OCTATKU 3TUX KUBOTHBLIX. Hecmor-
PsI HA TO YTO OCAJOYHbIE MOPOALI HAKAIJIUBAIOTCS
3 MOPCKMX BIIAAWHAX 3a MUJIJIMOHBI JIeT, OHU MO-
'yT ObLITh IMOAHATHI Ha OOJBIIYIO BBICOTY, KOTAa
jidTocepHbIe TIIUTHI CTAJIKUBAIOTCS MU pacxo-
narca. Hanpumep, B KppIMcKUX ropax U3BecTHA-
LM BCTPEUAIOTCS HA 3HAYUTEJNbHOH BBICOTE HAJ
ypPCBHEM MoOps.

Tlecyuanuku u rJaIuHUCTHIE CJIAHIBI 00pazoBa-
JIACH 0€e3 yYaCcTHUS "KUBOTHBLIX — MeJJIeHHOe pas-
pylLIeHHe Top IPUBEJIO K TOMY, YTO MeJIKHe YacTh-
(bl CKAIIJIMBAJINChL B OJHHUX M TeX iKe MeCTax M
rmoj gelicTBHMeM BpeMeHU, XMMUYEeCKUX MPOIleccoB
i1 coOGCTReHHOTO Beca MpeBpalllaauch B KaMeHb.

Wuorpa reojoruyeckue npoecchl IPUBOJSAT
K TOMY, YTO TOPHBIE IIOPOJbLI MOTPYKAIOTCA B
raybb 3eMJIN U IIOJ[BEPTraloTCs TaM YpPe3BbIYailHO
CUJABHOMY HATPEBY M C2KATUIO, U B Pe3yJIbTaTe U3~
MeHsI0TCH. Tak oOpasyioTcsa ropHbIe HOPOAbI, KO-
TOpbIe ITPUHSTO HAa3bIBaTh MeTaMOp(UUeCKIMU.

Hanpumep, pbIXJIblit 1 MATKHI N3BECTHAK U
TBEPAbLIN, TJIOTHBI MpaMop, CAYIKHBUINIT MaTe-
PHUAJIOM CKYJIBIITOPAM APEeBHOCTH, HAYUHAJIU 00-
pPasoBBIBATLCA OAMHAKOBO, HO Mpamop obpaso-
BaJICA K3 M3BECTHSIKA, MOJBEPIUIETOCA CHUJIbHBIM
{3MEHEeH UM,

Haske caMmble TBep/ible TOPHBIE TOPO/bI HEe Beu-
Hbl, TOTOMY YTO OHH HCILITHIBAIOT BO3JleHCTBUE
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Pesynvmam evteempusanus

armocdepsl — Tepenaabl TeMIIEpaTyp, HOXKIAU U
Berpa. IIponiece paspyuienusa rop, uX UCTUPAHUA
B IOPOIIIOK HA3bIBAETCSI BEIBETPUBAHMEM.

B cocraB ropusix mopoji BXONAT PasaUYHBIe
MuHepaabl. 'paHUT KaKeTCs 3ePHUCTBHIM IOTO-
MY, YTO COCTOUT U3 PAa3HbIX MUHEpPaJOB — Kpac-
HOBATOT'O MJIK CEPOTo IT0JIeBOTro HImara, us OJec-
TAIIUX IJACTUHOK CJIIOABLI U IIOJIYIIPO3PaUHBIX
BKpalieHu# KBapua. Hexkoropsle ropHble IIOPO-
ABI MOTYT COCTOATH M U3 ONHOT0 MHHepaJsa. Ha-
mpuMep, 6eaplil KBapIleBhlli TeCOK COCTOUT TOJb-
KO 13 KBapIla.

Munepasabt MOTYT OBITH He TOJILKO TBEPALIMU,
HO ¥ KUAKMMM, HAIPUMEDP, BoAa. B Mupe oueHb
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MHOTro MHHepasoB. HeKoTopbhle MOXKHO y3HATH
JIOBOJILHO JIETKO II0 pasHoo0pa3HbIM IIPHU3HAKAM.
O[HH1 U3 HUX OTJINYAIOTCSI XapaKTepHBIM IIBETOM,
KaK, HallpuMep, 30JI0TO UJIU MaJIaXUT, Apyrmue —
HeoObIUAIHOM TBEPAOCTHIO, KaK anmas. IIpospau-
Had caoja, HaobopoT, JIErKO Y3HaBaeMa, IO CBO-
eIl MATKOCTH.

KAK Y3HATH O ITPOIIJIOM?

OC&JIO‘IHI)IG TOpHBIE MMOPOABLI YaCTO COXpPaHA~
I0T OCTATKHU MHMBOTHBIX H paCTeHI/Iﬁ AAJTEKOTro
IIpoILaIoro. Muorue 13 HUX JJaBHO MCUE3JIN C JU-
ma Bemau. B HeKOTOPLIX MeCTaxX MJaHeThI OC&,ZI‘KI/I

Omnevamox pacmenusa
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HAKAIJIUBAIOTCA B TeUyeHHE COTeH MUJIJIHOHOB
aet. HeM BbILIE CJOI, B KOTOPOM ObLIN OOHApPY-
JKeHBI HCKOTlaeMoe JKUBOTHOE UM pacTeHue, TeM
MeHbIIle ITPOIIJIO BpeMeHH 1mocJie ero rubenu. Ha-
[TpuMep, KOCTH MAMOHTOB OOHAPYXKHUBAIOT OJIMKe
K IOBEPXHOCTH, YeM KOCTH JUHO3aBPOB, KOTOPbIe
PKUJIM TOpas3fo paHbllle MaMOHTOB.

H3yueniie HCKOIIAEMBIX OCTATKOB TIO3BOJIUJIO
pasnesuTh BCe BpEeMsA CYIeCTBOBAHUA YKU3HU Ha
3emJie HA HECKOJILKO Dp 1 NepuofoB. B TeueHue
KasKJJOro mepHoja ycjoBusg Onliu OoJiee WU
MeHee OJAHHAKOBBIMHM, & IOTOM MEHSJUCH, U
BCJIeZ 32 HUMHU MeHsIuCh haopa u ¢ayHa, a aga-
YHT, ¥ OTIEYATKU TeX, KTO IIoNalaj B OCAJO0UHbIe
TMOPO/LI.

JoJsirue roapl B caMbIX HUPKHUX CJIOSIX HE yaa-
BaJIOCh HAHTH HUKAKUX UCKOIAEMbIX OpraHus-
MOB, U JIHOIL B ITOCJIEIHEE BPEMS B 3TUX CJIOAX
ObLTM OOHAPY’KEeHBI cJielbl CYLIEeCTBOBAHUS CY-
11ecTB 0e3 ckesieta. BosMoikHO, OHI UeM-TO HATIO-
MHUHAJIA COBPEMEHHBIX Meay3.

HaszBaHns reoiloTHyeCKUX IepPHoOJ0B JaHbI IO
MecTaM, T/Jie BepBble ObLIN OOHAPYKEeHBI XapaK-
TepHbIe UCKOoIaeMble opranuambl. IlepMmckuil ne-
proa HasBaH 1o ropoay IlepMu, B OKPECTHOCTAX
KOTOPOT0O OOHADPYXKUJIN JKUBOTHBIX 2TOI'0 BpeMe-
HHU, a IopcKuit — B uecTs FOpckux rop Bo Ppan-
nuu. Ilo MeXayHapogHOU TpajMIUU KasKIbIHU
eprok Ha KapTte o0o3HauaeTCcAd Bcerja OgHUM M
TeM JKe IBeroM. CHavayia yuyeHble MOTJIK JIWIIb
onpeneanTb, KaKKUe cyllecTBa KUJIU paHbIIe, a
KaKue — TO03’Ke, HO B Hallle BpeMs HCIIOJIb30Ba~
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Paxosunst 8blMEPULUX 20N10B0H0OZUX MONNIOCKOB
AMMOHUMOS GblAU NOXOHU HaG Yaumokxk

HHe pagnoaKTHBHOI'O Me€TO4a MO3BOJIAECT CKa3aTh,
CKOJIBKO MMJIJIMOHOB JIET Ha3aJ XHWJIM Te¢ HUIIHN
HHble OpraHu3Mebl.

YTO MbI HIIEM B 3EMJIE?

JIrogn NOCTOSIHHO MNbITAJUChL HaliTu OoJee
ynobHbIe U ellleBble MaTePHaIbI AJIS TOr'0, YTOOBI
obecneunts cebe ywor, KoMpopT U nodeny B BOIL-
He. Bee, uT0 MBI HCIIOJIB3YEM Telepb, MBI 6epeM y
SKHMBBIX OpraHinaMoB (HanmpuMep, APeBECUHY, MO-
JIOKO, XJIOIIOK) MJIX BBIKAIIBIBAEM W3 3€MJIH, YTO-
ObI MyCTUTH B Z1eJI0, KAK MBI IIOCTYIaeM C I'paHu-
TOM, 30JIOTOM U SKeJe30M.

Keneso, 6e3 KOTOPOTo CJA0XKHO NPENCTABUTh
COBpeMEHHBI!T MUP, PACCEesTHO B 3eMHOH KOpe He-
paBHOMEpPHO. B OZHUX IOPHBIX ITOPOAAX Jejesa
MHOI'O, M He COCTaBJsieT OOJBHIOrO TpyZa ero
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Hu3BJIedb, B JPYIrUX TaK MaJo, YTO IOHAAOOMIIOCh
OBl cllenmagbHoe 000pyIOoBaHUE U HeMBIC/IHMEBIE
3aTpaThl, YTOOLI MOJYUUTH XOTA ObI KHJIOrpaMM
JKeJjesa.

Pyna, B cocTaB KOTOPOU BXOAAT MeTaJJIbI, Ua-
1Ie BCEro BCTpeYaeTcsa B MarMaTu4eCKUX ropHbIX
nopojax (HampuMmep Kejie30, OJIOBO, KOTOPBIM
MOYKHO IaATh IPOBOAA, MeJb, UCIOJb3yeMas B
npubopax, CBHUHeEll, IIMHK U cepebpo). 1o 3HA-
YHAT, UTO IIOUTH BCE PYJHBIe 3alachl, KOTODbIE
MbI HCIIOJIL3yeM celiuac, JOCTaBJeHbl B T€ MecTa,
rge ux oOHapyYKHUJIH TeoJIOTH, BYJIKAHNYECKUMHU
CHUJIaMH.

Mpai mcmonbp3yeM 3anachl 3¢MHOU KOpPBI AJdA
TOr'0, ITOOBLI M3TOTOBUTL caMble OOBIYHbBIE BEIIU.
J 151 Ipou3BO/ICTBA CTCKJIA HY KeH KBaplieBhlil Ile-
COK, I HM3T0oTOBJeHUsT PapdhopoBoil MOCYAHI HY-
JKeH IoJieno#t mnar; uedTs HeobxoamMa JJIis 110~
JydeHns OeH3UHA M Pa3HOOOpasHBIX MaTepHa-
JoB. Micro Tenja u 3JeKTPHYECTBA MBI TOJIyda-
eM, NoObIBad U CIKUTAas ra3 1 KaMeHHBII yroJjib.

ITouckamu 3ayeskell MONE3HBIX HCKOIIAEMbIX
3anumalorcs reonori. OueHb TOUHbIE CBEJeHUA O
paciioyiodKeH B 3¢MHOM Kope DPasHOOOpas3HBIX
3JIEMEHTOB VAAETCHA MOJYUUTH Oaronapsa KOCMU-
yeckoii cremie. CocraB 3eMHOU KOPBI AOBOJLHO
3aMeTHO BJUsgeT Ha pacTeHHA, KOTOpPble MOIyT
ObITh OOHApPYsKeHBbI Ha moBepxHocTH. M3BecTHO,
YTO COH-TPaBa U FOpHbI€ MAaKH YKasaJjH reojioram
Ha 3aJIe’K1 HUKeJeBOU 1 MeJAHOU pyAbl.

UckomaemMoe MHUHepajJbHOE TOILJIMBO —
HedTh, Ta3 ¥ KaMeHHBIH yIroJib — HCHOJb3yeTcHd
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Pacmenus nomozawom omipstmb mecmopoxcienus

JIOIbMHI OUYeHb AaBno. HeCKOJIbKO MHJIIIIOHOB
JeT HaszaJl B 3eMHOH Kope He OBIJIO DTHX MHHe-
paJsoB. OHH TOABUIIKCEH GJrarogapsd JAeATe/ILHOCTI
JKUBBLIX OPTaHH3MOB, O/[HAKO 3TOT IIPOILRCC IIeN
OUeHb MeJJIeHHO.

ST 1oJIe3HLIE MCKOIlaeMble HCIOJb30BAJIN
eme B lIpesuem Basunone u [pesneit Ilepcun
1ocJie TOro, Kak BCe JicCa OKa3aJUChb YHHUUTO-
skeuusiMu. B JIpesnem Kurae, m3BecTHOM Kax
MECTO MHOI'MX HM300peTeHNul, KOTOPBIMHU I10JIb3Y-
IOTCS CErofHsA BCe JIIOU, NTPUMEHAIN U yrojb, U
ras, 1 Hedrs. Eme go npubeiTua Kopabyeil eBpo-
neines Ha AMEPUKAHCKUIT KOHTUHEHT WHAeNIbI
HMCIIOJB30BAJH 3aJIe’KU YIVIA — <«KaMHA, KOTO-
PBI TOPHUT».
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Honroe Bpems 0oraTcraa, CojepsKaliuecs B
3eMHOI1 KOope, IPUXOANJIOCH JOOBIBATD TAMKEIBIM,
U3HYPUTEIbHBIM TPYAOM, IPH 9TOM NOJyUaeMblil
MaTepHas ObLI AOBOJILHO HH3KOro KauectBa. C
n3obpeTeHNeM MapOBLIX MAIIMH M JPYTHX MeXa-
HHU3MOB, f00bIua pyh crajia 6osee s3¢pPpeKTUBHOMU.

Ho6brua mosie3HblX NCKOTIaeMbIX HAHOCUT He-
u30eKHbIN YPOH NPUPOJeE, 3arpA3HAA OKPY Kalo-
LIVIO Cpefy ¥ M3MeHAs JaHIIa@Thl. Y KacHble
pesyabTaThl IPUHOCHUT pa3paboTKa I0JIe3HbIX HC-
KOIIaeMBbIX «OTKPbITHIM CIIOCOOOM», KOT'Ja OT'POM-
Hble TAMKeJble MAIIMHBI BLIPBIBAIOT B 3eMJIE 4y 1O~
BUIIHLII KOTJIOBAH.

Ceroaus caoXHO oboiiTmch Ge3 noObIYM IO-
JIe3HbIX UCKomaeMbIX. OHaKOo 3amackl MHOTUX M3

Honzoe gpema nonesnwvie uckonaembie
F06618aU 8 YHACAIOUWUX YCAOBUAX
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Taxoit kapvep ocmaemcea nocae 0obvtuu
NOLC3HBLX UCKONAEMbLX OMKPLIMbIM CILOCOOOM

HUX IOAXONAT K KOHIY, M HeoOX0NMMO IIOJO0-
Opars 3aMeHY TeM, KOTODPBHIX OCO0eHHO MaJo,
npesxje ueM no0biua X CTaHeT HeBo3MorkHa. He-
MHOI'O 3aMeJJIsieT HACTYILJIeHUe 3TUX BPeMeH To,
4TO MHOT'ME Belljl yaaercs mepepabaThIBaTh U UC-
M0JIb30BaTh MATEPUaJIbl, I3 KOTOPhIX OHU CJeJjia-
HbI, BTOPOH pas.

KAKAS BBIBAET CYIIA?

TamMm, rjge Her rop, CyIily 3aHUMAaIOT HINPOKHeE
U ILJJOCKME PaBHUHBI, KOTOPbIe NPOTAHYIUCH Ha
THICAYN KUJOMETPOB. YYaCTOK 3eMJIM CUUTAJICH
PaBHHMHOM, eCJIM Ha HeM HeT BO3BBILIEHHOCTEH
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6osee 200 MeTpOB MM CAHUIKOM IJIyOOKMX BIa-
nuH. Ho Ha paBHHHe, KOHEYHO, €CTh ¥ OBparu, u
LOJHUHBI peK, ¥ HeOOJIbUINe XO0JIMBI — DABHUHA HE
OnIBaeT IJIOCKOIT, Kak CTOJI.

Ha reorpadmuyeckrx KapTax IOKas3aHO, Ha-
CKOJIBKO Ta MJIM MHAs paBHMHA HAXOAUTCH BBICO-
KO HaJl ypoBHeM Mops. Eciin paBHHUHA HaXOAUTCH
LOCTAaTOYHO HIIBKO, TO Ha Kapre ee o003HAYaAIOT
3eJIEHBIM I[BETOM, T€, UTO PACIIOJOXKEHBI BhIlIle, —
SKeJIThIM.

Tlnockue yyacTK ¥ MOBEPXHOCTH 3eMJIn (bOpMU-
POBAJINCh B pe3yabTaTe MeJJIeHHOIO, HO HEYKJIOH-
HOr'0O pa3pylieHusd Irop 4 IpeBpaiieHud HX B OTHO-
cuTeJbHO POBHbIe npocrpaHcrBa. Ilopoil paBHU-
Hbl BOBHMKAIOT, KOT/la JHO MEJKOBOJHOI'O MODSA
MeJJIEHHO ITOAHHMAaeTCsA U CTAHOBUTCSA CyLIeH.
Wuorga peku Tak CUJIbHO Pa3jIMBaIOTCA X YHOCHAT
B MOpSA CTOJIBKO I'PYHTa, YTO B UX JOJMHAX TOXe
o0pasyoTcad paBHUHBLI. ITO IIPOM3OIIJIO, HAIPH-
Mep, B goausHax pex Mux u 'anr, 8 Uaguun.

PaBHuHBI y100HBI AJIA KHU3HN — 3J[eCh MOXK-
HO 3aHUMATBLCsI CEeJbCKHUM XO3AHCTBOM, JIyUllle
KJINMAT U peXke CAYyUaloTcs CTHUXMIiHble Oexcr-
BudA. ITosTOMy MHOKECTBO Jo/eil Ha 3eMe JKu-
BeT Ha pPaBHUHAX, KOTOpble 3aHMMAIOT GoJbille
IIOJIOBMHBI BCEX CYIIN.

JaBHBLIM-1aBHO, KOTZa PaBHUHBLI TOJLKO 00-
pasoBaJICh, OHU BBIIVIAAEJIN HHAUe, yeM ceifuac.
Bpemsa ocraBider ciel u Ha HUX, BeTep U Boja
JEeWCTBYIOT HE TOPOISCh, HO COBEPHIAIOT OYeHb
mHoroe. HeGospiine pyueilku BoJjbl 3aXBaThIBa-
IOT KPOIlIeYHble YaCTUIIHI IIOYBLI ¥ TPYHTA, OCTAB-
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ITnockasn nuzmennocmo 6 Hudeprandax

Jsig nocje cebst yskue Jgoxkbmuaxu. Joxas npo-
JOJIYKaeTcs, U Bce BoJIbllle BOJbI CKATHIBAETCSA IO
aToil Bmaaunue. IToToMm aBe JT0KOMHBI CINBAIOTCS B
OZHY, U B CKOPOM BpeMEeHH IIOTOKH Pa3MbIBAIOT
IHO U o0pasyioT oBpar. OBparu co6upaioT BOAY C
JOCTATOYHO OOJILIINX TEPPUTOPUIL, HOITOMY OHU
OUeHb OBICTPO YBEJINUYUBAIOTCA B pa3Mepax, Ipu-
0aBjsAsa OGBIUYHO OT OJHOTO IO TPEeX METPOB B Ioj,

47



Co gpemenem peabved MONHCEM SLLPAGILUBATNVCA

HO B HEKOTOPBIX MeCTax CKOPOCTh 0OpasoBaHMSA
oBpara MOYKeT OBITH HPOCTO CTPAIIHON — JO
20 merpos B rog. doporu, nojs 1 Jake yIUIbI
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ropoioB, OKasaBlInecs Ha IIyTH OBpara, 6bICTPO
paspymatorcsi. O0pa3oBaHie OBparoB, B KOHeu-
HOM MTOTe, AeJ0 PYK UeJIOBeKa, KOTOPhINl yHHUU-
TOYKHJI JieC, POCIINIA KOorJa-To Ha 0oJiblIell yacTu
PaBHUH: Belb Je€PEBbs YKPENJIAIU IOUYBY KOPHA-
MU U He JJaBaJId eil pasMbIBaThCA.

KAK PACTYT TI'OPLI?

B Tex mecrax, rie orpomMHsie JuTOC(hepHbIE
ILJIUTHI CTAJKHBAIOTCA APYT ¢ APYIOM, MOTYT 00-
pasoBbIBATHCA ropbl. CTOJIKHOBEeHHE IJIAT IIPOUC
XOAUT OYeHb MeJAJeHHO, KaK U POCT rop, HO 3a
JIOJIrOe BpeMst TOPhl MOT'YT ZOCTHUb O0JIbHION BbI-
COThI, €CJIN JBM)KeHUE JUTOChEPHBIX IJIUT OyJCT
MPOAOJIKATLCA. B ropax mopoJbl 0O0bIYHO He Je-
JKaT POBHBIMH CJIOAMHM U CMATHI B YYJAOBHUII[HBIE
CKJIAIKH, PAa30PBaHbl ¥ YaCTO BhIHECEHbI HA O0JIb-
1ry1o Beicory. Hekoropsle rops! BOBHHKAIOT OJia-
rogapsa AeATeJbHOCTH BYJIKAHOB — HX JIETKO y3-
HATh II0 XapaKTepHOil KOHNMYeCcKoU hopme.

Tope! peKO CTOAT NOOAUHOUKE, OOBIYHO OHU
BBITATHUBAIOTCS B JHUHHUHU, KOTOpPble HA3bIBAIOTCH
ropubsIMu xpebramMmu. Mexxky HUMHU pacmoJiararor-
¢S AOJHHBI, B KOTOPBIX U KHBeT O0oJbIIas 4acTh
roOpIleB.

Boaswire Bcero rop B Espasun, u 37ech 2ke pac-
II0JIO’KEeHBI caMble BBICOKHE ropbl B Mupe — I'u-
masau. OrpomHuble ropHble cucreMbl IlamMmup m
Taup-IIlanp Tak BeJHUKH, YTO PACKMHYJHUCH Ha
TepPUTOPUHU HECKOJIbKHUX IroCyJapCcTB.
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TI'oput Ceseprioit Kanadwt

B ropax oueHb 4YHCTBII BO3AYX, MpeKpacHas
BOJia, HO KJIMMAaT YacTO OUYeHb CYPOB, M U3HYPH-
TeJbHAA Kapa CMEHSCTCA KCCTOKMMM Moposa-
MH, & CHeromagbl HpUHOCIT Jasunbl. CMeHa TeM-
IepaTyphl CAYIKUT IPUUYUHONA TOrO, UTO FOPLL pas-
pyIIamoTcd M B HEKOTOPBIX MECTaX OCBHIIIAIOTCH
KaMHenajaMH.

FKax u paBaunbl, ropbl paspymialTcs NOJ
JelicTBHeM BOJABI M BeTPOB. UeM crapiile ropsl,
TeM OoJiee IVIaIKUMHU M NJIABHBLIMU BBITIAAAT UX
CKJIOHBI M BepHIMHBI. 'opbl, KOTOPEIE 0Gpas3oBa-
JINCh OTHOCUTEJIbHO HelaBHO, OOLIYHO BBLICOKHE,
syOuarbie, yrioBaTtsle. MoJiogblie ropsl, Kak mnpa-
BWJIO, BBIIIE CTAPBIX, K MOJIOZLIM ropaM OTHOCHT
I'mmanau, KaBxas, Anbnbl. YCa0BUA OIS JKU3HU
YyeJ0BeKa B CTAPBIX ropax oOBIYHO GoJiee MOAXO-
asaimue, 4yeM B MoJonbsix. Ha Kapre ropsl MOYKHO
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JIerK0 HaWTH IO XapaKTepHOMY KOPHUHEBOMY
IBETY, IIpUYeM YeM OH TeMHee, TEM BBIIIIe I'OPLI.

OTRY A 110sBUJINCH
BOJA H BO3J¥YX?

Bynkaupl M3MeHAJIHN TOBEPXHOCTL 3eMJH
MuaInapas! get. Ho uMeHHO ByJIKaHWUUecKasI fe-
ATEJILHOCTS CTajla IPUUNHOU IMOoABIeHUS HA 3eM-
Jie BO3AyXa U BOABI, & 3HAYUT, U YKU3HU.

Bricokas TeMmiieparypa Marmbl, KOHEUHO, He
MMO3BOJISAJIA BOJIE COXPAHATHCSA B SKUIKOM COCTO-
HUH, HO OHa Obljla pacTBOpeHa B paCIJIaBJIeHHOM
KaMHe Tak »Ke, KaK yIJIEKNCJIbII ra3 pacTBOpsaeT-
cA B rasupoBamHO! Boje. aBieHue He JaBaJio
ImapaM BOAGLI MOKMHYTh Marmy, Tak *Ke, KaK raa
HE BBIXOJIUT M3 3aKPBHITON OYTHIIKY ¢ Ta3UPOBaH-
Hoii Bonoi. Korga marmMa nosipasijiach Ha HOBEPX-
HOCTHY B pe3yJbTaTe W3BeP)KeHUs, IIapbl BOJBI
CTAHOBUJINCH KUJAKOoCcTbIO. CO BpeMeHeM Tak
copmupoBascs MUPOBOUI OKeaH.

Kpome mapoB Bonbl B marme ObLIM pacTBOpe-
HBI Ta3bl, KOTOPBbIe COCTABMJIY BO3AYINHYIO 0060-
noury 3emau — atmochepy. VI3 Byskana BbIXO-
JUT 1ie TOJIbKO JIaBa, CTEKAIOIas II0 CKJIOHAM OT-
HeJIbIIIaINe TOPhl, HO M PacKaJjieHHbIe radbl. bo-
Jee Tpex YeTBepTeil ofblero KojJwuyecTBa rasa,
BBIPBLIBAIOIIEIOCS U3 JKepJja ByJIKaHa, COCTARIAET
BoAsinoil map. Ilap, momanasa B GoJiee XOJMONHBIN
BO3AYX, OBICTPO IpeBpalllajicd B KallJyl BOALI U
IPOJIMBAJICA JOXKEM.
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IMap, goippisasiuiica U3 Hepaa sSyAKaHa,
npeapaiaica 8 Kanau 8odst i npoausarcs Joxumdem

Boaa, KOTOPYIO MBI BUAUM CeTO{HS, MUJIANA~
apAbI JIeT Hazaj, KOTAa euie He ObLAO ILIAHETHI
3eMd, BXOAMIA B COCTAB Ta30IBLASBON TYMAHHO-
ctr. TToToM J1eJf KOCMOCA CTaHOBUACH MHUIKOCTLIO
M Ta30M ¥ PACTBOPHAACH B PACIIABIEHHOM KaMHC
ropavei 3eMau, a KOorga BYJKaHLI BLIOpAChIBATHT
IIap HA IOBCPXHOCTE, BOJ& OCTHIBAMIA ¥ ONYCKATACH
Ha MIOBEPXHOCTL, TAC UCPEe3 MUJIJHOHE JET ITona-
Ja B BONOXPAaHUJHIIE M HAKOHEI B TROH JIOM.

Korga armocepa 3eMaud TOJNBKO HAYMHAJA
3apOXKAATLCH, 0HA OBLIA COBCEM HE IOXOXMa Ha CO-
ppeMeHHY0. Ecam Obl MBI OKa3aqiics TOrga Ha
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3emie, To norubay 6uI OT YAVIILL. Torga eige He
OBLI0 KUCAOPOAA — OH BO3HHK OJarozapda ToMYy,
YyTo Ha 3emJe HOABUJINCE MHKPOOPTraHU3Mbi. B
JanbHelilieM PAasBUTHE PAcTHTEILHOrO IHOKPOBa
MPUEBENO0 K YBEJIHYSHHIO KOMHYeCTBA KUCJIOPOa.
Taxum 06pazoM, B ONPOIIIOM HA 3eMJe BOABI
OBIJIO COBCEM HEMHOI'0, TOpa3j0 MeHbIle, YeM
ceiiyac, a Kucxopoj poobile oTcyreTioBan. Co-
BPeMEeHHOe KOJMYEeCTBO BOALI HA 3cMJe TOABU-
JIOCh OKOJIO 2 MHJLIHADPAOR JIeT HA3A, & KHCJI0POo]
HOABUJICA OKOJIO ONHOTO MU INApAa JdeT nasan. C
caMoro Havaja 3aloJHeHHS HU3WH BOAOCH B el
Hayallil pacTBOPATHLCA pasnoobpasusie coMH. Bo-
71a OKeaHOB 3eMJH HHKOTAA He GbLTa IPeCcHOH,

MHUPQBOIT OKEAH

Boapiiag 4acTh Hallieil IIJIaHeThl TOKPHITA BO-
Joii. B MuposoM oreaHe COOEPKHTCA ITOUYTH BCA
BOAA Ha Iopepxiioctd 3eMnar. Cpeninasa raybmHa
Muposoro oxeana — noutH 4000 meTpoB, TO €CTh
HA 3eMIIOH KOPE HAXOAHUTCA TOYTH UeThIPEX KT~
METPOBBIH CAOH MOPCKOI BOABL.

IIpecuoli Boagbl ropasic MeHbIIE, YeM COJie-
HOH, HO MMEHHO IPecHAd BOJAa HYMKHA JIIOJAM.
IIpeanosaraior, 4To 3alachl Npeciioll BOALI HC-
Yyepralorcsa ropasjgo 6nicTpee, YeM BAACKHI [10Je3-
HBIX MCKOIAeMBbIX.

JIHHIIL oHA THICAYHAS YaCTh BOOBI 3eMJH Ha~
XOAWTCA B BO3AYXe B BuIe Iapa, obpasywoiiero
obaaxa. 970 €IMHCTBEHHBIN MCTOYHUEK, HUTAKILHANA
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npecHele BogoeMbi. OCHOBHBIE 3aIIachl IPecHO
BO/IBI HA CYIlle COCTOAT U3 JibAa. MHOro BOALI ITPo-
caunBaeTCH B IIOUBY M CKAIJIVBAETCA HAJ MOPHLI-
MHE IDOPOJaMH, KOTOPhIe He MYCKAKT BOAY IuyG-
ke, Tax 00pasyioTed Noj3eMHEBIe BOJOEMEI.

Bopa, npoxopaunias yepes TOMAINY TOYBHI K
TOPHBIX TIOPOJ, TINATEALHO MHIABTPYETCA 1 060-
raiaeTcs MUHepadbHBIMH cossamit. Hosromy xo-
JIOIEe3HAS ¥ POHHUKOBAS BOAA KAMETCS TaKo
BKycHOH. Tak ke obpasyeTrca MHHEPAJbHAT BO-
Ja. Kodeuno, B MUHepPAJBHLIX HCTOUHHKAX BOJA4
HE Fa3upoOBaHA, 1'a3 JoOABNAIOT BO BPEMSA DA3THNEA
BOJBI IO OYTBIAKAM.

Bopxa cyuiecTByeT He TOJLKO HA IOBEPXHOCTH
Semar. OHA BXOJMT B COCTAB MHOI'MX FOPHbLIX 110~
PO 1 Jarie B COCTAB MATMBI,

HecmoTpst na xamyifeecs o0wiine BOALI, U~
pocepa — Boaxad obonouka 3eMaHd — camad
TOHKAH M3 Bcex, Bosa oueHb peaxo GviBact abco-
JIIOTHO YHCTOH. B IpHpOoAe B BOJe PACTBOPSIOTCH
pa3zHooOpa3HLle COIH, 1 B 3AaBUCHUMOCTH OT 9TOI'O
BOJA Kaxercst Gonee MW MeHee BKycHoH., I'ope-
KO-COJeHBIH BKYC MOPCKOH BOARI OOYCIOBIEH
pacTBOpeHHLIMHE B Hell congmu. IlpecHoil HasbI-
BalOT BOZAY, €CJIM B OTHOM €€ JIUTPe COMepKHUTCA
MeHee OJHOTO paMMa coleli. B mopekoil soge ~—
OKO0JI0 3D IPAMMOB COJIeH HAa AHUTP.

HepoamoHO noXy4YnTh BOAY, B KOTOPOIL BO-
obuie xe 610 Bul HpuMeceil, B oTKpBITOM cocyie
B BOJe HAYHHACT PACTBOPHTHCS Fad MW YaCTHIILI
BO3yXa, B CTeKJAHHOW IocyAe — 3JeMeHThI
CTeK.JIa, B MeTaJaudeckoM — Meranna. Crocob-
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Mupogoit oxean

HOCTB cepebpa B oueHb HEDOMBIUINX KOJIHYECTBAX
PacCTBOPATHECH B BOJE H3BECTHA JABHO, H TO CBOI-
CTBO HCIIOJILIOBAIN NJIA 00e33apaskMBanls BOALL,
Tax Kak cepelpo rybuTenbHo Ajd GakTepuii.

PactBop BOJSLI TIpO3paueH, IOTOMY YTO HPH-
MeCH B HEM pacnajaiorcs Ha MOJEeKYJEl H IIepe-
MeIINBATCH ¢ MOJeKYJIaMi BOJAbLI. EcIn B Boje
II4BAIOT NyCTh AaKe caMble MaJeHbBKHEe YacTH-
1IkI, HO DoJiee KPYIHLbIe, YeM MOJEKYJEI, TO BoJa
KaxkeTrest myTHoll. Takaa cMeck BOABI I MEIKHX
HEepacTBOPMMBIX YacTHI, HA3BIBAETCS B3IBECHIO.
YacTo B BOZE €CTE OHOBPEMEHO M PACTBOPUMEIC
1 HepAacTBOPHUMEBIE IPHMECH.

Boja nocreneuilo HenapAaeTcs ¢ NIOBEPXHOCTH
BOJIOEMOB — MOPei, o3ep, pek. YeM BhIIIIe TeMIle-
paTypa Bojbl, TeM bonbure ncnapennii. Ouens MHO-
T'o BOABI HCIIAPAIOT pacreHuda. ECIH B3ATH IOJIH-
ATIIEIOBBIH IAKET, HAJeTh Ha KOHYHNK BeTKH JIIO-
0oTo pacTeHHs U 3aBH3ATH ero, 10 Yepe3 HeKOTopoe
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BpeMsA MOXMHO OyZeT oOHAPYIKHTL, YTO HA BHYT-
PEHHUX CTEHKAX HAaKeTa CKONMANCH KATLIY BOJLI.
JTo BOAA, KOTOPYIO UCIIAPAIOT AHCTLA. [axKe He-
HOMLITON JeC HCTAPAET OTPOMHEOC KOJIMYECTBO BO-
IbI, BeAb OJIHO AepeBo ucnapaeT 50—60 autpos
BOJBI B CYTKH.

Henapenne BoABI 3aITHUIIACT PACTeHNE OT IIe-
perpesa. Muorga uMcmapeHHe H3 JHCTLER HAET
CAMIKOM CHMABHO, 1 PACTCHUC MOJKET HOTUGHYTH
OT HEIOCTATKA BOJbL. ¥ MHOTHUX PACTEHHIE 2acyII-
JAUBRIX O0JNacrTeidl BeIpabOTANMCh CHel{HaJIbHbIE
npucnocobaeHisI, KOTOPhIe MO3BOAAIGT HM 3KO-
HOMHMTH BOJY. JIMCTEA KAKTYCOB IIPEBPAaTHINCE B
KOMIOUKH, ¥ MHOTHX PACTEeHHH JHCTHA HOKPLITHI
BOCKOBRIM HaJIeTOM,

B ocHoBHOM mCIIapeHNE NPOWCXOAUT AHEM,
KOTJa MHOTO CBeTa; B TeHM OHO MeHblle, UeM Ha
COJIHIIE, B BeTPEHYIO IOrojly — Oojbllle, MeM B
WTHAL. Bojia nokujaer JUCT 4epe3 ycThuma —
ocofble OTBePCTMH B AMCTE, KOTOPBIE MOTYT OT-
KPLIBATHCA U 3aKPLIBATLECH 110 Mepe HeoOX o JHMO-
cTH. HecMoTpd Ha TO YTO YCTLHUILA OUCHE MAJICHL-
K¥e, 4epes3 HUX BLIXOJHAT MOYTH BCHA BOAA H3 pac-
teguda. Ha ogHoM nucre MoeT OBITH HECKOMBKO
MUIJWUOHOB YCTBHIL.

II¥Thb BOIbI

ITouTu BeA BOJA, TAK MAM MHAUE [IONABLIAL B
BO3AYVX B BHAEC IIapa, COCPEHOTOYCIIA B HIDKHHX
MATH KIHJIOMETpaX BO3AVIIIOFO OKeana. ECaIu
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TemMIlepaTypa olycKaercd, Iap HAUWHAET IIpeBspa-
1ATLCA B KANEIbKH BOAbI, H B NPO3PAaYHOM BO3-
JyXe noABAAITCA 06aaxka. Betep IlepeHocHT obia-
Ka BOJBI, MCIAPHUBLIEIicH ¢ ITOBEPXHOCTH OKeaHa,
H Ts3elnle o0aKa NABIRYT HaJl cylteil, nepeHoces
BOIY, KOTOPas HEZABHO ObLla YACTHIO MOPA.

Bceio ucnapusiryioca BoAy obOMTATEAN CYIIH
NONYUYaIOT B BHAE AOXKIA, CHera, rpaja. Tax Io-
LIOJIHAIOTCST BOJOEMEL, a PACTeHHA OAYUaloT BORY,
BIHUTABUIVIOCA B MOUBY. JacTo Boja TYT e CHOBa
HCIIapAeTesi, HO Y4CTh ee IPOHHUKAaeT B IIyOnL Nou-
Bel W CKAILJIMBAETCA IIOJ 3eMJei, OTKY/(a CHOB&
CcTeKaer B oKeaH. Pexn cobupaoT BJaary M 0CTas-
agioT ee B mopdA. Taw zapepinaercd MyTh BOXLI,
KOTOPbLIH VUCIIbIie HABLIBAIOT KPYTrOBOPOTOM BOJBI
B IIpHpOTE.

Cunraercs, 4YTO NEPBHIH YKHMBOH OpPranvaM
HOABHJCS Ha Hauiell nnaHere B Boxe. Her Taxkoro
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CYINecTBa, KOTOpoe MOTUIO OBl CYIIeCTBOBaTh Oed
BOMbI. B OpraHu3Max MHOTHX PacTeHU ¥ JKHBOT-
HBIX COZEPIKHATCS 0YeHb MHOTO BOALL: Mefy3a, Ha-
npuMep, BoofIle COCTOMT U3 BOALI Bonee, yeM HA
90% , a B TeJle YeJOBeKa BOZABI OoJee TOJOBHHEL
Bcell Maccul, Bojia ecTh 1 B KOCTAX Uegoseka. OT-
CYTCTBHe BOABI IPUBOJHUT K BBICTpoi THbenn. Ye-
JOBEKY JOCTATOUHO IIOTEPATh OJHY IATYI YACTh
BOJALI OPFaHU3MAa, YTOORl HACTYIIMIA CMEPTh.



JHRHU3HD
HA SEMJIE







JKHU3HL B BOJIE

#Kuzun B BoJe TpefyeT CHENMAIBHBIX IIPU-
crnocobiaenuil. Boma He Takas npospadyHad, Hak
BO3AYX, KPOMe TOro, CBeT MNpOoHHK&ET JHIIL B
BEDXHHIE CJAOH OKeaHa. Yem ruybske BogoeM, TeM
MeHBIIe pacTeHWw# W SKUBOTHLIX MOJKET BBhIMKU-
BaTh Ha JHE.

B oxeanax Ha Gonpioi raybuHe MOXKHO 00HA-
PYXUTH OUeHBL CTPAHHBIE CYIIIECTRA, KOTOPhIE HH-
KOI'/ta He BUACJN COJIHEUHOro ¢BeTa. HeKoTophle
TyGOKOBOIHBIC MKUTEH MOTYT CBETHThCH, IluTa-
I0TCSI OHM TeM, YTO ONYCKAETCA C HOBEPXHOCTH H
H3 BEPXHUX CJ10CB BOALL: GaKTHUECKH Ha rTybnHe
BCE BpeMs UJeT MeAJEeHHBIR «JOXAb» U3 norud-
IIUX OPraHU3MOB, M TJyOOKOBOJHBIE HTEIN
CAeAST 34 TeM, 4TOObl KAK MOYKHO MEHBIIe elbl
AOCTUrJA0 AHA. Boapiias 4acTk raybOKOBOIAHBIX
SKMBOTHBIX XHUTHHKH. PaznoobpasHe UX OTHOCH-
TeJILHO HeBEAHKO, HO €CTh OPIaHH3Mbl, KOTOpbIE
CHOCOOHB! CYIECTBOBATL Ha raybuHe 6osee 11 k-
JOMEeTDOR.

Jna gbixaHWsd JKHBOTHBIM HYKHO HCIONB30-
BATh KHCJOPOA, KOTOPBII NIPHCYTCTBYET B BOJE B
pacTeopeHHoM Buze. L1 Ttoro uToOb HM3BIeYBb
PACTBOPEHHEBIN B BOJAE KHCIOPOJ, HeoOXOAMMLI
#a0psl, 2 ANA TOTO HTCOOL! BAOXHYTL aTMocdep-
HBII BOBAVX, HYMXKHO Jo0paThLCHa RO AOBEPXHOCTH
U caenars BAox. Tayg nocrynalor MOPCKUE MIEKo-
NUTAIOIEWe — KHUTHI, jesb(puHbl, TIOJeHH.

Boga 6onee nioTHas, 4eM BO3AYX, IOITOMY I
ABUMKEHUMA BIeDE]| HYXKHO TpAaTHTh BosbIlle CH.
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I1o oTolt npu4YMHe BoJHEIe o6UTaTenu npuobpenu
obrexkaemMyio GopMYy Tela u rpebHbIe JONacTH, Ha-
IpPHMep TaKMe, KaK XBOCT H MIABHUKY PEIOHI.

JKU3HDb MEXKAY MHPAMH

Bojapiie BCero yAMBHTEJBHBIX OPTaHH3MOB
BCTpeYaeTcsa B NpulpesKHOM Nojoce MOpeH 1 OKe-
aHoB, I'ie ofiuaUe cBeTa M KHcjopoha fAesaeT 9TH
MeCTa OYeHb NPHUBJEKATEHALHBIMH AJA MHOTHX
pacTeHul M >KuUBOTHBIX. Kpome Toro, npubpesk-
Hada 30Ha 6orara OprailHyecKMMH BeieCTBAMU,
KOTOPbLIE NPHHOCAT BIAJAKIIKE B MOPA DEKU.

{

Bodopocas pyryc
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Mopewras zgezda

TIpubpexxiHas 30Ha Mopd HeoOLINANHO KpacH-
Ba, OCODEHHO TaM, TJie JIHO KameHHCToe. Dypule,
KpacHbIe, 3eJIeHLIe BOACPOCIN M2AJeHHO mepedi-
paer npuboit., Kakaas BOZOPOCHD CAYIKHAT JOMOM
MHoKecTBY obuTaTeseil HNOABOIHBIX 3apociiel,
TAKHMX KAK MHOTOIIETUHKOBEIE YePBH — TIOJIUXe-
ThI, MOJIIOCKIH 1 APYTHe cyiecTBa. Pauku-60xo0-
OJaBBI CHVIOT CPeAM BOAOPOCHei, a Ha KaMHAX
CHAAT HENOABMIKHBIE KHUBOTHBIE — I'YOKH, K-
HISUHOHOJIOCTHRIE, MUIAHKI W APYTHE CYLIECTRA.
JBycTBOpUAThIe MOJIIOCKH — YCTDHIBI M MH-
auu — o00pa3yoT orpoMHble KoJIoHUu., Ha xpue
MOMKHO OOHADYIKUTL MOPCKHX eXKel, MOPCKHX
3Be3J[ U APYIUX UIJIOKOMIEX.

YepHoe 1 coegyHAOIeeCcT ¢ HIM A30BCKOe MO-
p#A He Tak NPUBJEKATENIBHBI I HccAeJoBaTe e,
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HMaanwxcmonuore PAYKIL

TaK Kak B rrybunax YepHoro Mops colep:KUTCA
MHOI'O CePOBOAOPOAA, KOTOPLIHA B OOJABIINY KOJIM-
qeeTBax MOTYT HEepeHOCHUTh JIHIITh HEMHOTHE OP-
raHU3Mbl, KPOMEe TOT0, He BCE€ MOTYT BBLIHOCHTh
HOHMIKEHHYIO COJEHOCTE 3THX MOpei.
Boaopoenu u pacTeuus -~ pazHbie TPYIIILL
JKMBBIX opraiuamMor. ITo MHOrMM npusHakam Bo-
JOPOCAH O/IM3KY K IPOCTEHIINM, XOTH CPeJH BO-
AopocJyell BeTpevalores o4eHb KPYIIHbIe, HATip¥-
Mep, JaMEHapuda — Mopcras xanycera. JauHa
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naMuHapuu gocturaer 150 merpor. HexoTopeie
BUABI IAMHHAPHH HCTIONLIYIOTCA B IHILY.
Bauylo ponk B KHU3HH OKeaHa HIpaer
IMIAHKTOH. DTO OPraHH3MLI, KOTOpEIE He CI0co6-
HbI CZMOCTOATENLHO ILIABATE UK IepeMeiraoT-
cAd JUIIB HA HeGOJBIINME paccToAHEA. Mopckue
TeYEeHHA U BOMHLI EPEMEIIAIOT UX BMECTe ¢ BO-
noii. IInaHKTOH COCTOHT M3 MEJIKUX, YacTo OJHO-
KJIETOUHBIX BOJOpocAell — (PUTOIIAHKTOHA, W
napaillix B TOJIIE BOALI JKHBLIX OPTaHU3MOB —
3000MAHKTOHA, MPHTONIAHKTOH UWCHOAL3yeT
SHEPrMIO COJHETHOrO CBETA M CAYIKUT, B CRBOIO
o4yepesib, MHIIEH 300NNAHKTOHA. Pauky, nuunH-
KH MHOTHX OeCIO3BOHOUHBIX B HEMCUMCHHMMBIX
KOJAMYECTBAX HOCATCH B BEPXHHX CJOAX MOpel 1
CHIysRaT nuirel MEOTHM GoJlee KPYIIHBIM BOAHBIM
WHTEJAAM, B TOM YHcje peibaM. CaMble KpYIHEIS

Huamonoawie 0drnorremounvie aofopociu
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SKUBOTHEIC Ha S3eMJe, KMTLI, TOMKE MHTAITCH
IJIAHKTOHOM, OTIEKUBAS €TI0 IIPH IIOMOIRH YCOB —
0COORIX BLIPOCTOB BO PTY, paboTalollinx KaK MeJl-
Koe cuTo. HeeMoTpsa HA TO YUTO HJIAHKTOH YaCTO
HezaMeTeH, er0 XBATAET AJHA TIOANEPIKAHUH U3~
HR 0O0JBIIONC KOJHUYECTBA BHAOB MODPCKHX JKH-
BOTHBIX, B TOM Yycie ¥ TAKUX THTAHTOR, KAK CH-
Hu# KuT, Bec Koroporo gocturaer 150 Toun npu
AJHHE OKOJIO 33 MeTpOR.

Kopannossie moaunsl — KHINEYHOIDOJIOCT-
HEIe JKHBOTHBIC, BeIVIIlHe MAJOIMOABHKHBIHE 00-
Pas *KH3HU. Yallle Bcero 0HM CeJATCA KOJIOHUAMN
H CTPOAT U3BECTKOBBIE AOMUKM, KOTOPhIE KpernAaT-
cA OIHH K Apyromy. KopanaoBsie TONMHIIBI — €1MH-
CTBEHHLIE JKHBOTHLIE, AeSTEJNBHOLTL KOTOPBIX
CTOJIL MaclITabHa, YTo MoXKeT ObITh OTMedeHa HA
reorpadudeckoii kKapre. OrpoMuoe KOJAHYIECTBO
JOMUKOB 3TUX TOMUTIOB 006pa3yeT OKeaHCKUe OCT-
PoBa H Ieable apXUIeAaTH KOPAJAJIOBRIX ATOJIOB,

Kopaanet
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Kopannosele pudsl CIyHaT PETIATCTREEM A5
MOPCKHX BOJH, I103TOMY B prdroBOit 30HE BOJ1A BCe-
T7la HACBHIIIEHA KUCJAOPOAOM M XOPOIIo IIporpeTa,
HmenHO nOdTOMY Cpeli KOPaJJioOBBIX IOCTPOEK
SKHUBYT VIHBHTEIbHBIC DhI0LI ¥ APYrie sKUBOTHDIE,

KAK ¥CTPOEHO MOPCROE JHO?

Tnybunel Mopa Becerja HHTepPCCOBaJIH JiOACH.
C Tex nop xak ObLIM HOCTPOEHBI IIePBble MOPCKIIE
cyia, cnocobHBie YXOAUTH AajeKo oT Gepera,
BayKHO OBLLJIO He CeCTh HA Mejib, He HATOJIKHYTECH
HA MOPCKMe CKaJbl. 3HaHHe DACHOJIOMEeHUHA OT-
Mesiell MoIo obecnedThL XOPOIIHI YJI0B PEIOEL.

Ins uaMepennsa TAYOHHBI HYJKCH JIOT. JTO
MPOYHBIHA DIHYP ¢ 'PY30M Ha KOHIIe, a Ha IIHYpe
HaHeCeHRI OTMETKH rayOuHel. B HeKoTopwIx Mec-
Tax JIOT He HOCTABAJ [0 JHA, U B IPEBHOCTH MHO-
rue JOAH CUMTAJNK, YTO INIYOMHY oxeaHa HaMe-
PUTH HEBO3MOMHO ¥ Ha POCTO HeT.

Ceroand yaaercd IIOJYYUTL JOBOJILHO TOUHYIO
KapTHUHY MOPCKOTO JHA NPM IIOMOHIHA 3X0JOTA.
IK0JIOT — 3BYKOBOI npubop, KOTOPLIH yJIaBau-
BAET 2X0 OT 3BYKOB, KOTOPHIE OH caM U uszgaeT. Ilo
BpeMeHH, IPoIUejIlieMy OT IoJadyl CHrHasJa Ao
€I'0 BO3BPALIEHHUA, MOMKHO OIIPEeJUTD IIYOUHY,

ITpubpe:kHBIe OTME/M BOJL GEPeros KOHTH-
HEHTOB HAa3bIBAIOTCA MATEDHUKOBOU OTMEIBI}, WL
wenshom. ITa oTMeNb cierka HaxJIOHeHA B CTO-
pOHY oKeaHa. I'1y0HHA BIOIE OKEeAHCKHX Beperos
He Gonee 200 merposn. Hleasp MoxkeT OTXO4UTh
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or Gepera HeAJIeKO, BCEro Ha IIapy KMJIOMETPOB,
a MOXKET TAHYTLCS HA THICAYY KMJIOMETDPOB,.

3a MaTepHKOBBIM IIeNb(OM MOpPCKOe AHO 00~
pRIBaeTCA DOBOJLHO pe3ko, H IIybMHA ¢cpaldy Ha-
pacraet o 2500—3000 meTpos. Bosslnas vacTe
MupoBoro okeaHa PAcCIoJiosKeHA HaJ NMJOCKHUMH
IMOJBOAHBIMI PABHHHAMH, JEXKAIMMY HA O0JIBILIOHN
raybmHe. Paubie J0an IyManu, 4To MOPCKOE THO
OYeHb POBHOE U JIMIITL B HEKOTOPBIX MeCcTax Ha HeM
oAHMMAIOTCA ocTpoBa. Ha caMoM mene moBepx-
HOCTL MOPCKOI'O AHA OYeHb HEPOBHAaA: KAaK M Ha
Cyllle, Ha Hell eCTh BO3BBIIIIEHHBIE YUACTHH H JO-
JAMHbI, PACTIONIOMEHHBIE B TOJIIE MOPCKOI BOJALI.

T'opunie xpefThl HA MOPCKOM JHe OBIBAIOT TAK
BBICOKH, UTO HX BEPITUHBI IPUITOAHMMAIOTCH HaL
IOBEPXHOCTHLIO BOABI B BUE [IeNH OCTPORORB, [IpH-
MepOM TAKHX GCTDOBOB MOT'YT CJHYHUTHL KypHib-
crkne 1 N'aralickue octpora. Muorga ocrpoga ob-
PasyioTcA HM3-3a Pa3pbIBOR MaTepHKa. Takie ocT-
POBa OOBIUHO JOBOJBHO KPYIIHBIE, ¥ OTXOJAT OHH
oT MaTepUKoporo Oepera ovexs memienHo. Tak
obpasosanuck ocrpoa I'pensanansa, Magarac-
Kap ¥ HeKOTOPkIe ApyIrie.

KARK JIBHETCSA BOJA?

Boja B okeaHe HOCTOSIHHO IIepeMelIHBAETCA.
Jlerkue BOJHBL WM KECTOKME IMITOPMOBBIE BAJbI
CAVEAT TPUUYHMHON nepeMellvBaHuA BOJABI. Bo
BpeMs UITOPMA BBICOTA BOJHBI MOMET JOCTUIATL
30 meTpoR.
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BoOJHSI MOCTENEHHO PAZPYILAIOT KAMEHUCTHIE
fiepera 1 COKATHIBAIOT OTOPBABUIMECA KaAMEUIKH
JDYT O APYyra, A0 TexX Iop, MOKa OHYM He mpeBpa-
TATCS B TaJbKy WJAH HecoK. Ciia BOJH TaK BeJIH-
K&, YTO BCEro 3a HECKOMBLKO JIeT Oeper MOMKeT oT-
CTYIXTh HA HECKOJIBKO METPOB.

JHurenu oxeaHckux 6GepeToB MOI'YT BHAETH,
KAk JBa paga B CYTHKH BOAA OTCTYIIAeT OT Depera u
CHOBA MOJHUMAETCH., JTO NPHJIHMEBI ¥ OTJIHBEI.
Boaa otxozuT oT Gepera M BO3BpallaeTCS K HEMY
M3-3a TOTO, YTO €€ IepPeMelllaeT CHIa NPUTLKCHUS
Jyusi. JIogu cYUMTANH, UITC 3TO ABIXAHHE MOPH,
KOTOPOe Ka3aJa0Ch HM OOABIINUM MUBBIM CYILECT-
BoM. Ecity nipulpesHans OTMEb IOJIOrad, TOHMMKe-
Hie YPOBHA OKeaHa B pe3yJbTATE OTIMBA MOJKET
OOHAKUTE MODCKOE JIHO HA HACKOJIBKO KHJIOMETPOB.
Camble BhICOKME B MHpe TpuIHBL ¥ Geperos Cesep-
HOU AMePHKM, OHY JIOCTHTAKT BLICOTEI 18 MeTpOB.

Mmuorue pacTeHHA ¥ JKHBOTHBIE IIPUCIIOCOOH-
JIMCh K BpEMeHHOMY CYIIeCTROBAHUIO HA BO3AYXeE,
MoAaW0CKH CXJIONEBIBAIOT PAKOBHHEI, BOJIOPOCTH
IPOCTO HACTOJABKO MeCTKHe, YTO He YCIIeBAIOT I10-
rubHYTEL, MeJiKHe PDAYKH M Mey3bl CKaThIBAIOTCH
B HeGOJILLIHE JIY3KH A0 CASAYIOLLEro IPUINBa, 30-
Ha BJOJb Depera, KOTOpasd QCYyLIAeTCS B 3aTalLIH-
BaeTcH NIPUJIHBAMH U OTJIHBAMH, HA3LIBAETCA JIH-
TOPAJNBIO, & BpEMEeHHBIE BOJIOEME], 00pasyoniecs
BO BpeMJ OTJIHBA, — JHTOPAJBHLIMH BAHHAMU.

Bona B oxeaHe ABMIKeTcA TaKiKe Guaromaps
CMJIbHBIM TeueHusIM, OZHO H3 CAaMbIX H3BECTHBIX
MoOpcKHX TedeHuit — Toawnderpum B ATiaHTH-
YeCcKOM OKeaHe. JTa MOry4yasg OKEaHCKasd pexa
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Tewenusa & KPY20BOPONbL 8 OKEAHE:
1 — cesepomuxconeancwull wpyzosopom; 2 — Ce8epoaANiAGH:

murecicni xpyzosopom; 3, 6 — wHoundooxeancruii Kpyzo080-
pom; 4 — OHHOAMAGHMUYECK U KPYEO80POM, § =~ H0JCHOMUX0-
CHEARCKUL KpY2z08apom

YBJIeKaeT Macchl TeIJIoi Bow! 0T Geperos AMepnkH,
nmepemetiasd ux o Geperor Eeponst y CesepHoro
Jenoeuroro oxeana. Ioaederpum gesaeT KIHu-
mar Deperon, BAoJL KOTOPLIX IPOTEeKaeT, MOpasio
Hosee maArxuM. B »Toll oxeaHCKOH pexe BOJBI B
20 pas 6ospilie, YeM BO BCEX PeKax MHpA.

TonpdheTpumM -— Temaoe TeueHHWe, HO eCTb H
xononubie, TeueHHA BOZHMKAIOT H3-3a BETPOR H
Pa3HHIIEL B TeMIEDATYpPe MOPCKON BOXLI B Das-
JHUYHBIX HaCcTAX oxeaHa. MHorja redueHue BBI3BI-
BaeTcA UPUUYAIANBOHN GopMoil MOPCKUX Oeperos.
KpoMe Toro, Ha 00pa3oBaHue OKEaHUIECKHX Te-
YeHWI BAMAET IJOTHOCTH BOABI, KOTOpAsg MeHA-
ercs B 3aBUCHMOCTH OT TeMIepaTypbl M HAChI-
OIeHHOCTH COJAAMH.
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HexoTopsle TedeHNA IPUHHOCAT K TTOBEPXHOC-
TH BOAY ¢ OOJBIUINX TUIYOHH 1 ROCTABAAIOT OOJIb-
III0e KOJHYEeCTBO OPraHMYeCKHUX BeljecTB. B Ta:
KHMX YacTAX OKeaHa MKM3Hbp KUIHT, M BCJej] 3a
MEJKHMH OPraHM3MaMy IOABJZeTCH OOJbIIOe
KOJHMYeCcTBO phIOBI.

Y9YTO TAKOE JETHNKW?

Boawsmaa gacTk BOALI HA CYIIe HAXOTHTCA B
BHUje AbAa. TaM, rje BRINABINUIL 38 3MMY CHEr He
YCHeBaeT pacTadTh M HAKAIJINBAETCS, OH Uepes
HEKOTOpOe BpeMsl IpeBpaniaercs B ael. Jleguuku
06pasyioTesa B MOMAPHLIX 00JacTAX ¥ BBHICOKOIO-
pesaX. Jlegadoll nmanuupL IoxpriBaeT Gosee of-
HOI flecAToi Bcell MOBEPXHOCTH 3eMJIH.

IlokpoBHBIE JAEeTHHKH OJEBAIOT KOHTHHEHT
Apraprruay 1 octpoB I'pennanauio. Tommmaa
MMOKPOBHOIO JIEJHHKA COCTABAACT 3—4 KHJIOMET-
pa. Jleg TeueT, HO OUEHE MEAJIEHHO, THXKENAbIH U
TBEPABIH Jel OoOpyLIMBAeTCH B OKeaH Ioj cob-
CTBEHHLIM BECOM, M MHOPOTOHHLIE IIJIACTEL JIbja
CTAHOBATCA alicOepraMy — IMITAHTCKHMU IIJIABY-
YUMH FOPaMH.

Ha ceBepe alicGepru OTpHIBAIOTCHA OT JeAHH-
Ka, mokpbisaiomero I'pennanamio. OHM He Tak
BEJINKH, KaK Te, YTO 00pa3yioTca U3 aHTAPKTHUe-
CKHX Jb40B. HexoTophie ailicOepru moucTHIE OT-
POMHBI H MMEIOT MPOTIAKEHHOCTE Gonee 100 xu-
JoMeTpoB. Aiicbepru niaaBamwT A0 Tex I10P, TIoKa
foJylee Teilnam BoJa He IpPEBPATHT Jiex B K-
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HApeiipyiouiue nedansie 0CMposa

KocTh. MopcKHe TeueHHA HOCAT JeIAHbIe TILIOE
IO MOPAM HHOTAa MHOTHE JeCATHAETHA. AHTApK-~
THYeCKUe alicbepry MOIYT CYIUIECTBOBATL TaK
MOJITO TIOTOMY, YTO BHYTPH HUX COXpaHdAeTcs

f%///% 2T

i

Odpazosarue ailcbepzos
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OueHb HHUBKAA TeMIieparypa, Zo mMuxyc 60°C.
T'pennanjickmue aiicfepru peiKo CYIIECTBYIOT
JOJBLIE NBYX-TPex JeT.

IIneiByIias B MOpe Je[AHaA I'OPa BBHITJIAIUT
OueHb KpacHuBo, HO paccMOTpeTh ee BOIU3H He-
TIPOCTO, TAK KakK J0Goe CyAHO, KOTOPOE PHCKHET
NOAONUTH CIAMINKOM OJIU3KO, DOABEPTALTCA Cepb-
e3HO OMacHOCTH M MOXMEeT MOBTOPHUTL CYALOY
«THTAaHHKA».

Topebie JeIHHKH TOXO0KH HA MeIJICHHBIS
pPeKH, CTEeKAaIlie ¢ BePIINH IepeBajios. Jles ¢
CHJIOi 3arja’kmeaeT CKJOH., VMeHHO ToaTOMY
CKJIOHBI JIETHHKOBEIX JIOJIHH OUEeHL Maxkite, Tam,
rae IMPOXOAAT JeAHUKH, OCTACTCA MHOr0 KaMeH-
HBIX ODJIOMKOB H HecKa, o6pasyioliux OCLIITHLIe
B&Jbl, KOTOPEIE HAaSBIBAIOTCA MopeHaMHu. YaceTo B
TAKHX MECTAaX MOYKHO 00HADYKHTEL MHOI'O BAJIYHOR

Cnoxzauue 20pH020 AedHuKA
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OXpyrIoil dopmbl. JIeAHUKI JBUIAOTCA JOBOJb-
HO GLICTPO, NTPONOI3aA B CYTKH HECKOJABKO CAHTI-
METPOB LK HECKOJIbKO ZeCATKOB MeTpoB. IIinEa
JEAHUKA JOCTHTAET HECKOJMLKIX KMJIOMETPOR.

9TO TAKOE PEKH?

Hooxns U cHer, majamniue Ha cyiy, IoIoJ-
HAIOT 3alachkl IPEecHO# BoOABI, KoTopad cobupa-
eTcs B peki. PaBHKHHEbIe peKU 00BIUHO J0BOJIL-
HO H3BMJIMCTBIE H TEKYT HETOPOILINEBO, I'OPHLIE
PEKH TEKYT IO JOJHHAM M HecyTcs ¢ GOABIION
CKOPOCTBIO.

JIUBeHE — 3TO OueHb CUJIBHBINA ACHKIDL. KCIN
3a MUHYTY YPOBEHL BOIBI MOAHMMAETCS B JViKe
fosee ueM Ha 1 MHIIUMETP, TO JOMKIb HA3LIBAIOT
JHBHEM.

Caman gauaHaa pexa B mupe — Hwma. Ero
zymHAa Oosee 6 THICAY KMJIOMETPOB. Bolbile Bee-
IO BOJbI BLIHOCHT B MOope AMa3oHKa.

Pexu Bcerza OBLIM BasKHBI A0A Jdofeii: oHH
JdaBaju JIAAM IPECHYIO BOJAY, BOSMOYKHOCTE JIO-
BUTL pBIOY 1 mepejBUrathesa Ha Joaxax. Ilepsrie
NUBHIN3ANMI BOSHHKJIN BO3Jie QOJBLIINX pPex,
IIOTOMY UTO JKHU3HDb B PEUHLIX JOJMHAX OGCCIIeUy-
Ba&JIa, TOMUMO NTPOYEro, GOJbINNe YyposKal — BO-
Ia MPUHOCHT OPTaHHYECKHE BeIl[ecTBa, KOTOPLIE
yaA00pSAI0T HOYBY.

Peryu HauwHAIOTCA B TOpax HJAM APYTHUX BO3-
BEIII@HHLIX MECTaX M3 HCTOYHHKOB, AaIOIHX
Hauano HebGonblnuM pyubsaM. Flo Mepe Toro Kak
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Pycro pexu

IIOTOK JBHIKETCH, B HEro IOCTYNaeT Bce OoJibIle
BOJIBEI M3 IIPUTOKOB M CO CKJIOHOB PeUYHOH JOJMHBI,
M H1OCTeIIeHHO TOHeHLKHIE pyUeli nIpespalfaeTcs B
B0JILITYIO TOMHOBOLHYIO PEKY.

PexH nmepeHOCAT OUeHb MHOTO YACTHIL IOYBBI
1 TOPHEIX NMOPOJ. OTH HacTHULI OTKJIAAbIBAIOTCA
o HeperaM K CHOCATCA B MopA. Yem Gonee myT-
Hadg BOJA, TeM GOJIbIlle YaCTHUI HEeCeT peKa.

Woraa pyc/io peKH HEOMKIaHHO oOpbIBaeTes
VCTYHOM M BOJA HCKOTODOE BpeMs JIETUT B BO3/Y-
xXe, mpedilic YeM cHoBa KkocHercs 3emuan. Taxue
MeCTa Ha3LIBAIOTCH BOXOIIAJaMH.

HexoTopbie BOZOMAALI — KOJOCCAJLIbIE Kac-
xKagel BoAbl. CaMroIii BEICOKMI B MUpe BOLOOaj
Anxens Haxogures B I0xxuoit AMepuke. Boga or-
pPbIBAETCHA OT KaMeilHOTO YCTYIIA ¥ IIaJlaeT ¢ BLICO-
T5I 60s1ee kuaomerpa. IlpaBga, peka, KoTopas Ja-
eT HayaJio 5TOMY BOJIONaAY, HE O4eHb IIOJHOBOJ-
uas. Huarapckuii sofomazn Ha rpauune CHIA u
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Bodonad Anxennv

Kanane! HEKe, HO OH HECeT OIPOMHOE KoJINdecT-
BO BOJIbI, KOTOPAA OOPYINMBAETCH IINPOKOH MEH-
HOH cTeHoH.

KAK OBPA3YIOTCS O3EPA?

Bo Boagmngax seMHOIE ITOBEPXHOCTH, KOTOPLIC
3aMOJIHAIOTCA BOKoil, 06pasyloTcd ozepa. O3epo Mo-
s#eT o6pas3oBaTLCA M B KpaTepe NOTYXUIETo BYJa-
Kasa. Mnorza ropusie 00Basbl 3aCHIIAI0T TOPHBIE
JOJHMHELI, ¥ BOSHHKAET eCcTecTBeHHaA 3alpyja.
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Takne 03epa MOABIAIOTCH HEOXHJAHHO, HAIIPH-
Mep, B peayabTare seMmierpsaceHni. Camuie riayoo-
KHe 03epa BOSHHKAIOT B Pa3JoMax 3eMHOH KODBIL.
TpeurmHbl BAIIOJHAIOTCS BOAOI, M 00pasyioTcs
TaKkHue o3epa, Kak Batikana n Mceeik-Kyas. [aybou-
Ha o3eP MOMKeT ObITh HECKOJIBKO COTEH METPOB.

Camoe riiybokoe o3epo B Mupe — bBaiikan. Ero
rayOorHa 1637 MeTpoEB. 3TO 03ep0 COAEPIRKUT OKOJIO
OAHOM NATOCH Beell IpecHO BoALI B Mupe. Boapacr
Baiixana — okoso 2 MHJIJINOHOB JIeT. BalfKaJ cy-
UIECTBOBAJ 380JIT0 IO TOT0, KaK BO3HUK YeJ0BeK,
u 1o ero GeperamM XOAHJIH SKHBOTHBIE, KOTODHIE
JIABHO BBIMEDPJH. BiarozapA YHHKAJIbHLIM YCJIO-
BHAM B BTOM O03€pe BCTPEUAIOTCHA JKHBOTHBIE U
pacTelHNd, KOTOPbIE HEBO3MOXKHO OOHADYKHTH
HHUT/Ie B MHUPe.

Ozepa OBIBAIOT TPOTOUHLIMY 1 OECCTOYHBIMH.
IIpoTouHbIMK Ha3BIBAIOT 03€Pa, H3 KOTOPBIX BbI-
TeraeT x0T O6bI OJIWH pyueil UK peKa. B 6eccrou-
HBIE O3epa PexH JHIIb BuajaiorT. Ozepa MOryT
O®ITH B contebiMH. COJIEHBIE 03epa HHOTA TOPas-
o cosoHee MopA. Tax, MeprBoe Mope — 9TO 03e-
Po, KOTopoe B 8 pas coJIoHee OKeaHa.

Bounnliie Bcero pasioobpasiiebix o6uTaTeNRlE 03ep
BOMM3u Geperosoit auHuu. TyT nMyuiie nporpesa-
eTcA BoJa. KopHu 1 HMMKHME YacTH MHOTHX pac-
TeHHI IOrpy3eHbl B BOAY, & JINCThA HAXOAATCH B
poaxyxe. Ofurue pacTUTEILHON MUY IPUBIEKA-
eT pasHooOpa3HbLIX 0eCIIO3BOHOUYHBIX, & BCAE 3a
HHMH TIOSBJAAIOTCH PBLIGHI U JATYINKK. Bonnirme
roTyOHHBL ZOCTYIIHBI He 1J5 Bcex pacTeHuit. Humn-
HbIE YEepelIK¥ JHCThEE KYOBLIINKH W KYBIIHHKH
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Byxma IHecwanas na Baitkane

IMO3BOJIAIOT M 3aHUMATh YYACTKH [HA, HeJOCTYII-
Hbie AJd Apyrux pacTeHHii, cTeGJaM KOTOPHIX He
MOTYT JIOCTHYb IIOBEPXHOCTH ¢ GOJILINOIH IVIyOHHEIL,

st Toro uToGk! NONYYUTE JOCTYI K COJTHNY,
HEKOTOPLIE PACTEHUS dKEPTEYIOT CBA3LIO € JHOM H
OTHPaBJAITCA B cBoDoAHOE 111aBaHme. Tak sKHBET
pfACKa, TIOKPOB KOTOPOIil OLIBAeT TAKHM I'yCTHIM,
YTO BOABI MOKeT GLITL He BH{HO. [110cK e 3enenble
JHCKY PACKKM — 2T0 cTebJIH, & JTHCThEB y Hee HeT.

KAK PABOTAET BPH3?

Bosa u cylula HarpeBalOTCH IIO-PARHOMY, HO-
BTOMY M3-32 PasHUIIbI TEMIIEPATYP B NPHOPEeKHBIX
06JaCTAX BOSHUKAET BeTep, KOTOPBIA HEBO3BMOMK -
HO IIOUYBCTBOBATE BJANIKM OT MOPCKMX Oeperoe.
Haprre ayuu colHIa HATPEBaiOT CYILY Topasfo
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XONOAHLI BO3AYX / .

Cxema obpasosanus Opusa

OblcTpee, YyeM MOBEPXHOCTHL Mopsa. IIpoxmamueiit
MOPCKOH BO3AYX NHeM IepeMellaeTcd ¢ MOPA Ha
6eper. Korzga couniie cagnTes, cylia OsICTPO oc-
TRIBAET, & MOpe ellie JAOJr0 XPAHHUT HaKOIJeHHOC
3a JeHb Tengo. IlosToMy HOUYBIO BETED AYET B IIPO-
THBOIOJIOKHOM HanpaBieHin, ¢ Oepera Ha Mope.

Tarue BeTpa Ha3kIBAIOTCA OpH3aMH.
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Cuna BeTpa HCIIOJIb3yeTCA MHOTMIMH PACTEHH~
AMHA Y KUBOTHEIMH. CeMeHa YacTo PACHPOCTPaHA-
HOTCH IIPY IOMOULH BeTpa, ¥ IIUPOKUe BRIPOCTLI —
KpPBIJIATKY — Ha HUX padoTaioT Kak napyca, yHOCH
ceMeHAa AAJeKO OT POJMTEeNLCKHX pacreduii. Ta-
UM 00pasoM pasneTaloTcd ceMeHa MHOTHX Jiepe-
BLEB, HANIpUMep JUMLI, Gepeabl, ACeHA ¥ KJIeHA.
Yem mupe KpilJaTKa CceMEHU, TEM XaJblle ero
MOJKeT yHecTH BeTep. CeMeHa oIyBaHUMKA IIPO-
jgetanT Gosee 10 KMIOMETpPOB OT pacTeHHA, Ha
KOTOPOM OHH CO3PEJIH. B cTenn HEKOTOPEIE pacTe-
HIS K MOMEHTY CO3PEBaHHUA CEMEHI 3aChIXaloT, H
TIoCJIe TOTO KAK CYXoe pacTeHue OTJIaMLIBAeTCH ¥
KOPHS, €ro JI0Jro HOocuT Berep. Takue pacTenns
HASHIBAIOT NIePEKATU-IIOTIEM.

Berep urpaetr cueHb BAXHYIO POJIE B JKIHI HAa-
cexoMsIx. HacexoMble — nepBhie JKHBOTHEIE, IO -
HABINHECH B BO3JYX M CNOCOOHBIE K AKTHBHOMY
noJsieTy. HecMoTps Ha TO 9TO OHU MALTYT KPBLUIBSIME
¥ MOTYT MeHATh HAIIPABJIEHNE ITOJIeTa, BETep, KO-
HEeYHO, C JerKOCTHI0 O XBATHIBAET HACEKOMBIX U
VHOCHT HX Ha GoJbllide paccTosdHus. BoJbmiasd
YaCTh HACEKOMBIX B BETPEHYIO [IOTOLY He PUCKYeT
MOAHUMATHLCA B BO3yX. HacekoMble onIpeenaior
CHJIY BETPA C HOMOIIbI0 MHOMECTBA BETPOUYBCT-
BUTEJBHBIX LIETHHOK, PaCIOJIOMKeHHEBIX HA Telle.
H1s Toro uTO6GH OUPEAENATh CULIY BETPa, Ha Telle
HBCEKOMOI'C PacioJaraeTcd MHOXKECTBO BETPOUYB-
CTBUTEJBHBIX HIETHHOK. II0UTH BCIOAY MOMKHO
HEUTH HAe3JHUKOB — MAJEHBKHMX IapasHTHUIeC-
KMX HaceKoMbIX. Maseiilllee JyHOBeHue BeTpa
cpeAy TPaBbLl YHOCHT MX OUYeHE Jajeko. IIpusem-
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JUTHCA OHH MOTYT TOJIb-
KO B TOT MOMEHT, KOr'Ja
TOPHIB BeTpa YTHUXHET.

Hepsupas Ha BeTep
HEKOTOpEIe HACEKOMBIE,
MOT'YT IIepeceKaTh OKeaH.
Hetoponnuaele IIMeaH
nposeTalor Ao 50 KHIOMeTPOB B IeHD, & CTPEKO3bL
1 HeKoTopele Gabouxy ropasgo Oonbire.

TITHIRL TOJXATAIOTCA HA CHJAY MOIUHBIX KDBI-
JIOBBIX MBI, HeKoTopbie H3 HHX BLIHYMKIEHbI
TIOCTOSAHHO MAXATE KPBLILAMH, APYTHe Xe JAep:Kar
EDBIIRA IPAKTHUYECKH HEIIOABHMHO X MOTYT ILT4-
HEMDOBATE uacaMi. MHOr“e MOPCKMe U XHUIHBIE
OTHILLI CIOCOBHEI HE OIIYCKATHCA Ha 3eMJIIO B TeYe-
HHE MHOTHX 4YacoB. X nogaep K UBaIOT B BO3AYXE
OTOKH TEILIOTO BO3AYXA, IONHUMAOIINECHT BBEPX.
CropocCTh [1oJIeTa T, HeBeJHKa, BCero HecKoIb-
KO ACCATKOB KHJIOMETPOB B Hac, M JMIIb CTPHM
MOoXKeT JocTurarhb ckopoctT 170 KM/u, Y MeHBIINTE
HarpysKy Ha KPBLIOBBIe MBINIIbI IITHIIE IO3BOJIA-
eT MHOMECTBO NPUCIOCcODIeRni Aaa o0MerdYeHN A
Teaa: KOCTH IITHUIL MOJbIe, & MEOrHe IIapHbIe 0pTa-
Hbl cTaHoBATCA oausounsimu. Iloxer nTum ob-
Jeruyaet TaKske ofTeKaeMas opma Tesa.

Jemauyuil
Ky K-GPOHI0EKA

YTO TAKOE IIOYBA?

B pesyapTaTe paspyllieHus rop odpasyercs
AOBOJLHO MHOI'0 MEIKHX YACTHIl, TAK Ha3blBae-
MOI'0 MeJIKo3eMa. B Hero JIErKo IoNajaloT BO3AYX
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¥ BOJ&, YTO CO3LAET XOPOUINe YCJIOBHA A K3~
HH MHOIuX opraHusmon. COBMeCTHas HeATEeNb-
HOCTHL DTUX CYIUECTB ¢Taja npuuuHoi obpasora-
HIA rouBbl. THII MOYBEI 3aBUCHT OT TOTO, Ha KAKOI
TOpHOHM mopoje oHA HaxomuTcs., Ilousa, ofpaso-
BaBIU&ACA Ha I'PAHHTE, OTJHYAETCA OT TOH, UTO
BO3HHNKJIR HA H3BECTHAKE,

Ecnn noposa TBeppas, To mousa ofpaszyerca
HA Hed OYeHb MEJEHHO, & HA MATKHX IIopofax
3TOT HPOIECe AJUTCH BCETO HECKOABKO JIET.

Pacrenus nocroaHHO M3MeHAOT mouBy. Mx
KODHI HEpenJeTaloTcd B BEPXHHUX CJAOAX M TIO
Mepe poCTa PA3PLIXJAAIOT MOUYBY: OTMEpUIHE
YACTH PACTEeHHH M ONABIINE JHCThA IOMOJHIIOT
3arachl OPraHMYeCKHX BOIECTB B IIOYRE, TO €CTh
n06aBJAIOT B IOYBY TaK HA3bIBAEMBIH I'yMyce, MK
TeperHoii.

Iosxkanyii, eme GoJiee aKTHBHO H3MeHSIOT
mousy Oaxtepun. OHYU 3aHATH B OCHOBHOM TEM,
YTO M3 CHAOMHBLIX JHOJOTHUECKHX MOJIEKYJ B T'y-
Myce jgenarT QoJiee IpOCThIe. JKMBOTHLIE TOMKe
OYCHb BAMHEI AJIA DA3BIITHA IIOUYELI, JIH‘-II/IHKH
HACCKOMEIX, NJOMAERBLIC UCPBU, KPOTE! IOCTOAHHO
MmepeMenInBaloT BCE, UTO HASBIBACTCS IOUYBOMH.

OaHT 13 ODepBBIX Ha 0e3:KH3HEeHHBIX CKaaax
NOABAAKTCA AUIMTATHUKH, [[J18 UX JKUSHN HYKHO
OUeHL HeMHOI0e, ¥ OHU IOCeNHIOTCH JaMe Ha ro-
J0H craste, Ioaydas Bce HeoDXoAUMOoe 13 BO3AYXd.

Boja 1 Boszjgyx B HouBe HeOOXOAMMEB] KOPHSIM
pacteunii, Yem OGoibille B IIOUBE PRCTHUTENBHEIX
OCTATKOB M MHHEpPAJbHLIX BellleCTE, TeM JyuIle
YYBCTBYIOT ce0sa pacTeHus. [IocKOJIBKY Ha Jyrax
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Pacteruns 1jioxo pactyT Ha OefHBIX NOUYBAX,
HO H3OBITOK yRoOpeHUH TOXKe MOXKeT IPUHECTH
Bpen. Ecnyn xuMudeckux yaobGpeHuil MHOTO, TO
pacreHus HAYMHAIOT HAKANJAMBATE UX B cebe, a,
3HAYHKT, OTH HEHCIIOJIHL30BAHHBIE XMMHYEeCKHE Be-
1IIeCcTBA IONIAAYT K HAM B HNHINY. [IOCKOABKY MBI
JOBOJBHO CHABHO OTINYAECMCA OT pacTeHui, ya0-
OpeHud, NPUHOCALINE PACTEHHAM TIOJb3Y, IOIa-
lad K HAM B OpTaHU3M, BPEJAT 3A0POBIO.

ITousoBean! A1 HCCIEIOBAHKA CJIOEB IIQUBLI ——
rOPU30HTOB — BLIKANLIBAIOT CHEIUANBHEIE MBI
¢ IIaJIKHMH CTEHKAMH, Ha KOTOPBLIX XOPOIIO BHI-
HEI TeMHBbIe U CBeTJLIE ¢oK. Taxkasd sMa HasbIBA-
eTcd MOYBEHHBIM paspe3oM. BepXHAa YyacThk Iod-
BbI IOKPHITA IIePEerHUBAIONIMEMH OCTATKAMY pac-
TeHHU, YyTh HH/Ke BCe IIepenJeTeHOo KOPHAMH, a
Aajbnie XMMUUYSCKHE BENIeCTBA IO AeHICTBHEM
mpocadnBalolleiica BOALI ONYCKAIOTCA B Ooiee
HHU3KHe CJIOU U obpasyrorT XapakTepHBIH Itojoca-
TBHIA pUCYVHOK. IloUBeHHEBIE I'OPH30HTHI OTJIHYA-
I0TCSA pasMepaMH IIOYBEHHBIX YACTHIL M I[BETOM.
HMuorga mouBnl GbIBAXOT AOBOJBHO CUJILHC HACHI-
HI{eHb! pasHoOOPAa3HBIMU COJAME, 1 HE BCe pacTe-
HHSA MOFYT BBIJEpPIKaTh, KOTJAa UX KOPHM HAXO-
OTCA PAKTHYECKH B KPCIIKOM COJISIIIOM DACTBO-
pe. OOBIYHO TaKMe PACTEHUA WMET JOBOJLHO
CTPAHHBIN BMJ M IOXOXKH HA PACTEHUA 3aCYILIIH-
BbIX oOmacTei.

Tunsl DOYB NOAYUKJIN CBOe HagdBaHUe IIo IBe-
TV IOYBEHHBIX 'OPHIOHTOB: YePHO3EMbI, KPACHO-
3eMEI, Cepbie JieCHble, Oyphble, KAIITAHOBLIE II0Y-
Bbl. YepHo3eM HMeeT YepHBLIN iiBeT Haarogaps
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HHouaennote zopusonmest

OOJLIIIOMY KOMUUYECTBY OPIaHWYECHKUX BEIeCTB,
a KpacHOB3eMY TakKoil ADKHI OTTEHOX IPHAAIOT
KpoLieyHbie YaCTHIILI JKee3a.

IIouBa ¥ PaCTUTEILHBIHM HOKPOB OUeHL CHALHO
BJAHAIOT ApYT Ha APyTra, 1 9acTo, NG4S HA Jec Ui
JYT, MOXXHO AOBOJIBHO TOUHO OIIPENeNTh, KaKAd
nouBa HAXOAWTCA MOJ HOraMH, M, HaoGopor, IO
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MMOYBeHHOMY paspeay MOXKHO CKABATH, RAKHE Pac-
TEHHUSA IIPOHU3LIBAIOT IIOUBY KOPHAMMU,

Hecxonnko gecaTniaeTrit Hasas 0611 paspado-
TaH crtoco® BRIpAIMBAHNA pacTenud 6e3 NOUYBkl.
ITecok, MeaKue KaMeNIKH HJIH I'PaBuUH, MoaHBa-
0T COeIHATbHBIMA IIHTATETBHLEIMH PACTBOPAMM,
¥ PACTEHHMA JKUBYT B TAKHX YCIOBUAX, 06pasyioT
LBeTHH U I1oAbl. Takoil crocod pasBedeHnd pac-
TEeHHNIT Ha3bIBAETCH TH/POIIOHHKOMH,

B nouBe HM Ha MHHYTY He IPEKPAINAETCH
SKH3HL., B He(OJILIIOM KOMOYKE YMEIUAeTCs Oor-
POMHOE KOJHYECTBO MAJNEHBKUX OpPradHu3MOB.
Boasnie Bcero 3zech 6akTepmii. B mousBe KUBYT
oco0Oble rpHOBI B Bogopocau. Hacekomble ¥ UX JIu-
YMHKH IIPOKJAJBIBAIOT B IIOYBe TOHHENH, NHTA-
ACh OPTAHMYECKHMH OCTATKAMHM, KOPHAMH pacTe-
HMH 1 IpyTr IpyroM.
Mypasbu u TepMmu-
ThI CO3MAT MO IO~
BEPXHOCTLIO IIOYBLL
OTPOMHEIE I'HE37a ¢
MUJLIJIUOHIILIM Hace-
JeuneMm. B mnousy
OPOHHUKAIOT U GoJee
KPYIOHBIE HUBOTHBIe. MHOrue 3BepH H HTHIBI
yerpanear cebe momzemMHbple YOeKMIIa, a He-
KOTOPLIC 13 HUX, HANIPHEMeD KpPOThi, CHTLIIIN 1
ILOKODPBI, PEAKO IIOKHAAIOT CBOU Tajlepey U BhIXO-
AAT HA TOBEPXHOCTD.

PacreHus pa3HBIX TIPUPOAHBIX 30H IPHCIIO-
cabJIHBAIOTCH K CICIUPHUCCKUM YCIAOBUAM KHU3-
HH. B TycTBIHAX KOPHH pacTeHHH AOCTUTAKOT
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Karxmyc u noxoxcuil na nezo monouail

Boaburoii ray6GuHEL, UTOOLI ZOOBITE XOTA OLI He-
MHoOTro Braru. Kopau pepOaiosbeil KOJMIoUKH IPo-
HuKaioT Ha rayoury ao 20 merpos. Kaxrycsl,
pACTyUINe B MIOXO0KHX YCIOBHAX, PAcIpoCTpaHd-
JOT CBOH KOPHH BAOJIb IIOBEPXHOCTH MOYBBI, YTO"
611 cOGHPATh PEAKYIO BJIATY ¢ BO3MOXKHO GombLieil
nosepxHocTH. ToscTelil cTebesIb KRKTYCa CAYHKUT
HaJIe:KHBIM 3aI1acOM BJaTH.

Fecau mousa OucHb BJIAMKHAM, PACTEHHA IIPH-
cnocabauBaoTca M K TakHM yeaoBuaM, Hekoro-
pEle H3 HHUX HUCOapAIOT OTPOMHOE KOJHYECTBO
BJIATH YepPe3 CBOIO JUCTBY. OBKAJNUIITL — aBCTpa-
JuiicKkue fepesbs, oGaaZa0IMe TAKUMH CBOMCT-
BaMH. VX HCHOAB3YWT ANA ocyllleHus 3aboio-
YeHHBIX 3€MEJh.

JacTUULI TOYBEI MOTYT TEPEHOCUTHCA HA 00/1b-
iiye paccToAHUI BoAoH Max BeTrpoM. lIblabHble
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JdEKaARUNMOEAR POLLR
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6ypu mOpo#H cpBIBAIOT GOIBLUIYVIO YACTE TLIIOAOPOX-
HOTO CJIOS 1 ICPEHOCAT €T0 38 ThICHYY KMJIOMEeTPOB.

JHH3Hb HA 9KBATOPE

ITepBble IpeACTABIEHHA O IPUPOAHLIX 30HAX,
no-BHAUMOMY, chopmuposanucsk B [Ipepueii I'pe-
nuu., I'peKky cuuTanim, 4To Ha KpaiiHeM ceBepe M
KpaifHeM IoTe, TJje OKeaH 3aMOPOXKeH, JKM3Hb He-
BO3MOJKHA, KAK HEBO3MOM{HA OHA B IEHTPAJILHOM
JKapKOM II0sICE, TJie OKeaH KunuT, HacesreHHBIMH
CUHTAJNCh [BA& YMEPEHHBIX II0ACa&, JeXKalHX
Mesay XOJOAHBIMH M KapkuM nogcamu., Camu
FPeKH U ApPYyrue H3BECTHERIE KM HAPO/bl MKUJIH B
CeBEPHOM IIOsICE, 4 O0MTAeMOCTh I0KHOIO Iofca
JIAIITB TPEAIONATANACE.

JI:KYHrIH, DKBATOPHAJBHBIE JOMIERbIE Jeca,
ceJibBa — BCe 3TO IOAC PKBATOPHAMBLHON pacTH-
TeJBHOCTH. 3/1eCh KPYIJLIH 0/l pOBHAA TeMIlepa-
TYPAa H BBICOKa#A BAAKHOCTE M OrpoMHOe KoJIuUe-
CTBO BMAOB JKHMBOTHRIX W pacrTeHuii, MHOTHE U3
KOTODBIX ellle He OTKPbITHI.

ITocrosanHoe TeIIO U YacThIe JOXK/IH BBIShIBA-
10T OyPHBIHA POCT PACTEHHIT M 3KeCcTOKYIo 6opniy
38 MeCTo U COJIHeulbIil ceeT. Beero 3a HeCKOMNBKO
NeT JepeBO TOCTHTaeT OTPOMHOII BBLICOTHI, & B
cpeaneil mogoce A4 TOTO, YTOOBI AEPEBO BEIPOCIO
1o BeicoTH 30 MeTpOB, HY KHO Bosee cTa JIeT,

JHnaHpl, KaKk KYCTapHHKH H ePeBbs, Ipopac-
TAKT B 3eMJle H3 CeMAH, HO BCKODe HAUMHAIOT
HETATHECH NPH NOMOINM YCHKOB 34 MOJIOAEIE
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Apycuoe cmpoenue Joxdegozo aeca

JepeBila ¥ TIOAHUMAIOTCA BBEPX BMeCTe C HUMH.
Huorga JMHaHEL TAK CHABHO OOBHBAIOT OepeBO,
YTO OHO HE BBIJEDIKHBAET HX Bec. JIHaHbl MOTYT
TaK CTAHYTH JIDPEeBECHEBIH CTBOJ, YTO JepeBo 60Jb-
i€ HE MOMKET PACTH B TOJIINMHY B 3aCLIXaeT.

B noscersix mecax sKEATOPHAALHOM 30HEI HE
PEAKOCThL pacTeHNA, KOTOPEIE HIKAaK He CBA3AHbI
¢ MOYBOif, a PACTYT B KpoHaX Zeperben. Takmue
pacredds HasbiawTcd anudmramu. Cpenn srndn-
TOB HeMaJto opxueit. Kopuu suudurabix opxujgei
YCTpPOEHBI TAKHM 00pa30M, UTO CIIOCOOHBI BIIUTHL-
BaTh BJAATY M3 BO3AYXAa — BAXMKHBII Kiaumar obec-
TEeYHRBAET JOCTATOUHOE KOTHUSCTBO BOALI 114 IoJ-
Aepaalia UX JASHU. INH(dUTLI €CTE: 1 B cpeHeH
nojioce. 3ejeHble MXH, B3bupalolyecsa o CTBO-
JaM KHBBIX M BIAKHEIX JepeBLEB — 5TO HACTOA-
mve soudguTel. Moorga nmousa HakanJguBaeTcd B
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AYIaaxX MM pasBUAKAaX BeTBell, 1 B TAKHUX Mec-
TaX MOTYT PACTH HEKOTODLIe HATIOPOTHHKH.

Tax Kax Bce PACTeHHA MNBLITAIOTCA MaKCH-
MaJdbLHO TIOJHO MKCIIOJB30BATH MajleHIlline Jy4dH
COJIHeUHOTO CBETa, IOJIOr 3KBATOPHAJIBLHOTO JIeca
OKa3blBaeTCA OUEHD OJOTHBIM, ¥ B TAKHUX JMKYHT-
IAX mapuT noxymMpar. Ha fHe aroro siecHoro oKe-
aHa BBIKWBAIOT HEMHOTHE DACTeHHs, HO 3aTO B
KpoHaxX KHOWUT K13Hb, MHOTHe XKUBOTHLIE Hace-
JISIOT BePXHME 3TaXKH 3THX CLIPHIX JIECOB.

Jnsa M3ydeHH )KUBOTHLIX B KPOHAaX AepPeBbeB
HX MHOTJA OKYPHBAOT ALIMOM M JIOBAT ACOBIUY
OpH OOMOIIY CHeUHAABHBIX CeTell HIH BODOHOK.
Exerofno B KpoHaX HAXOAAT COTHH U THICAUHR

dnugumnan Gpomerus
HA CMB0RE Mponuieckozo fepesd
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Koautpu onviasem usemox

HOBBIX A4 Hayku BunoB. Hexoropsie BUgE! Hace-
KOMBIX HACeAAIOT OUeHb HeGOILII e YYACTKI jie-
COB, U IIaHC, YTO OHH IIOLANYT Ha ria3a yueHoOMY,
O4YeHb HeBeJHK.

Aprue nperru Xk Hoit u IlenTpannmoit Ame-
PUKH UPUBJEKAIOT MaJeHLKNX IITHH, CIOCOGHBIX
32BHCATh B BO3lyXe — KoauOpu. Ouu rakue jer-
Kue ¥ Tak ObICTPO MAUIYT KPLLIbAMY, YTO MOTYT
ITUTATHCA HEKTAPOM I1BeTOB, He COBepIlas 1ocal-
KY. Takum o6pasom, HEKOTOPLIE PACTEHHSA OllbI-
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JSIOTCS HEe BeTPOM WM HACEKOMBIMH, KaK OnIBa-
eT 4Yallle BCero, a ITHIAMH.

B skBaTOPHANBHLIX ECaX O AeHCTBHEM COM-
HEeYHOro cera obpasyercs GOJIbUIOE ROJIUYECTBO
opraundecKkux seigectB. Ha oguoii 1 Toil xee 1o~
U8y B SKBATOPHAJNLHOM JeCy HAXOANTCH B ThICA-
qy pas GOJBIIe 3XHUBBIX OPraHU3MOB, Y€M B IYCTHI-
He, cCJIY CPABHUTH UX Bec. Bece 9TH pacTeHUS BEI-
JEeNA0T MHOrO KHCJIOPORa. 3HAYNTEAbHAS YacTh
KHCJIOPOJa, KOTOPBIM MBI ABIIIIUM, TIOIAJAET B BO3-
AyX OJAaTOapA PACcTeHHUAM S3KBATOPHANBHBIX JICCOB.

K coxaneumnio, B cTpanax, rae GOJbIIe BCETO
SKBATOPHAJNLHBIX JIeCOB, IJIOTHOCTL HACEJNEHHUSA
CTalia TaKOi BLICOKCH, YTO JI01 He MOTYT He BuI-
py6aTh aTH Jeca. BoccraHoBNeHUe Jeca Ha TOM
JKe MeCTe OKa3bLIBaeTcH IPAKTHYECKU HeBO3MOsK-
HBIM, B Jyd4llleM ciydae, 310 HoTpebyeT OUeHbL
JOJTIOr0 BpeMeH!.

KAKHE BbLIBAIOT JIECA?

JKBaTOpHAJBRHAS 30HA, KOHEYHO, HE eJHHCT-
BEHHOE MeCTO, e PacTyT AepeBbs. Jleca ecTh B
TPOMUKAX ¥ cYOTPONHKAX W, KOHEUHO, 8 YMepeH-
HOH 3oHe. Jleca cpegHeil noaocsl Poccuu B ceBep-
HOW uacTH, a Tak:xe jJeca CHOHDPH HA3BIBAKOTCA
rafiroil. Talira — »3T0 Jec, rae GOJLINEe BCErO
XBOHMHBIX AepeBbeB. B Poccun camoii pacnpocTpa-
HEHHOH JpeBeCHOH mOPOoJcil ABIACTCA JHUCTECH-
Huua. MHoro TakiKe e, IUXTHI, COCHE. Bee oTo
JAepeBbs, 00pa3VIOIIHe TaeKHBIE JICCA.
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B raiire ecTh ¥ JUCTBeHHELIE fepeBba — Bepe-
34, OCHH&, OJIbX8, HO X OTHOCHTEJbHO HEMHOTO.
Tae:XHLI KANMAT OTJAHYAETCS MAJIBIM KOJAYECT-
BOM Telljia M BJArM, KPOME TOro, pesKas cMeHa
PpeMeH I'oAd saMeAIgeT POCT pacTeruil, u 6oab-
VIO 4aCTh XOAOLHOTO Ce30HA PACcTeHHd 3aMUpa-
IOT 1 HE PAcTyT.

Xonoas TaeKHOH 3MMEI CKA3BIBAIOTCA U Ha
SHHEHU YKUBOTHLIX XBOIHOTO Jeca. Menseak Ipo-
BOAUT 3uMY B GepJiore, W JUIIL B HEKOTOPEIE I'O-
Ikl B TeILNVIO 3MMy TobecnOKoeHHbie MelBejH
HpOJAT 110 Jlecy, BaryiANbIBas U B AeDeBHH. TaKux
MeABefiell HasbIBAKOT LIATYHAMH, OHHM 4acTo 6bI-
BAIOT TOJOJAHBI M JJOBOJILHO OIIacHBI. JIock, PRICE,
gaan U GejKa — THIHYHBIE OOMTATENH TAWTH.
Bce oHU ofleTsl B TeILILIH MeX, a Ilepes 3UMOH OH
CTAaHOBHUTCA ellle TyIle.

Bypuli medeeds
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XOopouro 3aIuIiie bl OT XOJ0L0B 1 IJIa3 XHIIl-
HUKOB M Tae)kHble ITHLLI. UepHoe mepo riyxa-
peit ¥ TeTepeBOB HeJaeT MX €IBA 3aMEeTHBIMH Ha
thoHe TeMHBIX €JIOBBIX Jall. BecHIyMHEIH IIoJIeT U
necTpas OKpacKa COBLI IIOMOTAIOT €if OXOTHTHCA
3a To0BIYelt.

H:xHee Taliry paclonararoTes cMellaHHEBIe
Aeca. 3Jech XBOiHBIe W JAHCTBEHHLIC JEPEBbLS
BCTPEUYAIOTCA NPHMEPHO NOPOBHY, ellle IOYKHee
MOKHO HaiTH NIMPOKOJHCTBEHHEIE Jeca, TAe
OCHOBHBIE ITOPOALL — 8T0 Ay0, KJIeH, BA3, ACEHD,
JIHIIA.

CMeniaHHbIe Jeca IPHBISKAIOT BOJKORB, JUC K
MHOTHX KOIILITHBIX — OJIeHeil, KOCyab ¥ KabaHoB.

Ecan Te1 BeIOpAICA ¢ APY3bAMHU B J1€C, IOMHHK
0 TOM, YTO PA3BEJEHHBIH BaMHM KOCTED, MOXKeT
OBITb, JIOCTABHUT HEJOArYIO PajoCcTb, HO HOCHEN-
CTBUSA TAKOIO BeCeJbd BYAYT 3aMeTHLL elle MHO-
rue roasl. KocTpuile oueHb MeAJTEHHO 3apacTaerT,
IIOATOMY JyUilie HafiTy cTapoe ¥ PA3BeCTH OrI'OHb
HA HEM.

Koneuno, uncTad sejieHAH TTOAAHA BBITJAUT
foJIee TIpPUBIEKATELHON AJA pasBeiedus OTHH,
TeM 0oOJiee YTO BOKPYTI CTAPOro KOCTpa 4acTo
OnIBaeT HamMycopeHo. Bul BuieTpo cobepeTe U 3apo-
eTe MYCOp Y CTaAporo KOCTPHIA M pa3BedeTe HA
HEM OTOHb, A HA 3€JeHYI0 IOJIAHY CXOLHUTE IPOCTO
Tak, 9T0 6yIeT peasbHOE IOoJIe3Hoe fesio. Boamo-
HO, KHBOTHBIE H PACTEHNA He YYBCTBYIOT pajgoc-
TH OT TOr'O, YTO OCTAJAMUCh B JKUBLIX Ouarojaps Ba-
ureii 3aboTe, HO TO, UTC JIEC OCTAJNCH KPACHBLIM, —
[XOJHOCTLIO Ballla 3ac.yra.
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Poice

Ecnu Bce Ke NpUXOARTCA Pa3BOJAUTE KOCTED
HA HOBOM MeCTe, JIYUIle OCMOTPETLCH, Lpexne
YyeM HAYHHATH TACKATH APOBa B TOJAHOCHTDH CILHY-
Ky K cHaosKkeHHOMY ouary. Henawss pasBoiuThb
OTOHB TIOH AepPeBbAMH. XOUEeTCH BEPHUTh, 4TO BAM
He MPUXOAHJIOCH MOTAJATE B JeCHOH 110kap, HO,
BO3MOJKHO, BBl BHAEAH CHEMKH HTOT'O Y:KACHOTO
GexcrBua. Boabpmias 4acTh 11OMAPOB BO3HHKAET
N3-3a HeOPeXKHOCTHU JIOLeit.

Xopollree MeCTO AJIA KOCTPa MOKHO HAHTH HA
Gepery pexku. Baxuo, 4To6bI OK0J0 KOCTPHUIIIA He
OBLIO CYXOH TPaBLI MJIM JIMCTLER, 8 TAKIKE 3apoc-
Jel TPOCTHHKA, JUUIANHNKOB WJIH CYXOI0 MXA.
He By>XHO HAYMHATE BAJUTL JieC JJAA TOTO, YTOOb!
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Basuy

BCKUIIATHTE KOTEJOK Uyas, B GoasIIHHCTRE CIIyUa~
©B MOJKIHO0 cCOOPaTE XBOPOCT WJIKX MCHOJIL30BATE BA-
JIe;KHHK, KpOMe TOrQ, ipeBecHAa, BEICOXIIAA IO
JIeCHLIM OOJIOI0OM, YacTo Jyuine ropur. Camoe Bask-
HOC — TDOTYIIUTE KocTep. HecKoJIBKOo YyIroasKoR, 3a-
OLITLIE B «IT0XKapobe30nacHOM » MecTe MOT'YT ¢TaTh
IPUYKHEOH YyJOBUUIHOIO JIECHOIO NoXKapa, rubenn
THICAY PACTEHMH M UBOTHLIX H JayKe Jiojeil.
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CTEIIH

IOskHee 304b! HIMPOKOJIHCTBCHHLIX JICCOB JI€-
skat crend. OHM BO3HUKJAM TaMm, The HoxIeH n
cHera OKasbIBaeTCHA HEeZOCTATOUHO 7 TOT0, YTOOBI
BLIPOC JIEC, HO BIIOJIIE
XBaTaeT AJA pasHool-
pasHLIX TpaB. B sone
c¢TeHei KAUMaT ropas-
[0 TellJiee, 4eM B Talire.

Crens nepexxuBa-
er OypHBIe BpeMeHAa
BECHOII, KOrja BJaru
MHOIO M TNOABIAECTCH
OTPOMHOE KOJHUYeCTBO
nseToB. THOABIAHDI,
MaKl U PUATKH He-
3aMeTHBl  OOABIIYIO
yacTh r'oJia, HO BeCHOI
OHI1 IIOKPBLIBAIOT CTEMb
CIVIONIHBIM KOBPOM.

Boapimas dacThb
cTered pacroyaraercs
B 30HEe UepHOBEMHEIX
¢ HKAIOTAaHOBBLIX NOYB, XOpDOIIHe YCJAOBUA A
pPOCTA TPaB NIPHUBEAN K TOMY, 4T0 G0jbLIAaR YaCTh
cTenell Gnlja pacCmaxaHa IIOJ TOCEeBbI. ¥ YACTKOB
HacToAllell, HemaxaHoll CTeNH OCTaJoCh 0YeHb
HEMHOIO, ¥ B MICTUHHOM BI e CTellb Telleph MOM{-
HO YBHMJETL JHLIL B HEKOTOPLIX 3alM0BEIHUKAX,
I'/ie KOBLIJL 8BETCH 110 BeTPY, KAK ¥ B Te BpeMeHa,
KOT/1a YeJIOBEK ellle He MPHILES B CTelIb C YoM,
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JKH3Hb B TYHJPE

Orpomusle GesnecHile npocTopbi CeBepa 3a-
HUMaeT TyHApa. JIeTo aJech KOPOTKOEe B HeKap-
KoOe, 3aT0 JIeHL M HOYE CUSeT HeBBICOKOe COJIHIE;
3UMa cypoBafA, BeTPeHAadA I MOPO3HasH, KpoMme TOo-
ro, NoAApHasd HOUL AJHUTCA HECKOJBKO MecsIleB.
CpenHss TOZOBAS TeMIIepaTypa TYHAPbI He NOA-
pumaercs soire 0°C.,

TTouswnl ceBepHLIX TYHIP Oe/{HEI OPraduYecKu-
MH BelljleCTBaMH. 3eMJejelslde B 30He TYHIPLI
[IpPAaKTHYECKH HEBO3MOMKHO, TOTOMY 4YTO BCETO B
HECKOJIBKMX CAHTHMeTpax OT MOBEPXHOCTH HAa-
YUHAIOTCH CJi0H, KOTOPbIE HE OTTAHMBAIOT Jaske
AeTOM -— BeuHad MepaJgoTa. TeM He MeHee Mec-
TaM#¥ yjaeTcs BLIpAIMBATh Kaprtodess, JIYE H
SYMEHb.

Tyndpa
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B rysape ouedb MHOTO BoAbl. M3 mnmiomuna-
TOpa CAMOJIeTA TYHADPA BBITJIAUT KAK OTPOMHBIH
03CPHBLIN Kpail.

JKnBoTHble, HaCENMAIOMIME TYHAPY, OUEeHL BhI-
HOCJIUBLI, OHM MOTYT TOAOITY MePeHOCHT: MOPO-
3bI, CHJILHLIE BRTPA U JKU3HbL HA IPOMODOKEeHHOH
semae. Ha Cepepe UBOTHBI2 M PACTEHUA He TAK
pa3HoeGpasHbl, KAK B I03KHLIX Kpasx.

PacTensa MOIyT pacCyMTLIBATEL BCETO HA APy
MECHILER TEll NOH MOTOAbl U I0JIHB] YCIIETh 34 3TO
BPeMs BhIPACTH, 3a0BeCTH W 06pPa3oBaTh ILIOALI.
Bpemenu Tax Majo, YTO NOYTH BCE PACTEHUS 3a-
LBETAIOT B OJJHO BpeMA.

Hecmorpa Ba 7o uTo TyHjipa DesiecHa, B Hell
MOMCHO HANTH U IepeBhs, 3TO KaPJIHKOBBIE Oepesnl
¥ JpyTHe HU3KOPOCJbIE /IePeBSIHUCThIE PACTEHHUA,
BoicoTa Bapocnoii Sepesni Beero 20—30 cantumer-
poB. Takoi HeGoMLIIOH POCT MO3BOISIET EPHUKY —
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3apociiaM Gepes3bl YCIEUIHO COIUPOTHRIATHCH
HATHCKY BETpa M NOJYUATE GOJIbIIe TENJa, pacio-
JAarafich OKOJC NOYBHI,

HOnuna crebas moaApHolt UBLI MOIKET [0~
CTHI'ATL D METPOB, HO II¢ B BLICOTY, 4 B AJUHY.
Kak u xapaukopasa Oepesa, 2Ta HBA CTeJIETCS HO
3eMIIe.

Pocr pacteHuii B TyHApPe 3aMeJIeHHBbIH, MO~
2TOMY cJIexZbl /10600 eATEeALHOCTH YeJIOBEKA
OCTAIOTCA HA MHOTHe oAb, CTapas Kojeda oT Ma-

Kapruroeasn Gepesa
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Ul aitHuK

IIHHBI, KOTOPAA B JIecy faBHO OLI yiKke 3apocia, B
TYHOpEe CoXpaHAeTcd OYeHL AOJro. JiuimallHuKn
noJpacraloT B 9ToH 30He Bcero Ha 1—3 Munnan-
MeTpa B TOM.

Mxu u AMIIAMHIKY B TYH/pe 9acTo He obpa-
3Y10T CILAOUIHOTO KOBPA, KOTOPBII MOMHO YBH-
JeTh B Taiire, a pacTyT HeOOIbIIMMM U0 YLIKA-
Mu. Tak OuM JyUllle 3al[MINeHbl OT Be3/IeCyIero
BETPA TYHID.

B IIECKAX

Ilyerpina — oTo TyHApa HaobopoT. BMecTo
X0J0Aa — NaJAllad JKapa, BMecTo H30LITKA BJa-
TH —— IIOYUTH MOJHOE ee OTCYTCTBHE.

JIroBrie TaAMeable YCJIOBHSA 3aCTABIAIOT JKK-
BEIC OPTaHM3aMLl JHUG0 NPHCIEOCAOIUBATHCA U BBI-
JKMBATL, JUO0 NepeskHAATh IIOXHe BpeMeHa U
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fTycemubina nemomn

BLIJIE3ATE TOJALKO KOTJa HACTYNAIOT ToAX0aAlLlIe
VCJIOBHSA.

Cossuka — OIHH M3 CAMBIX TOOYJASIPHBIX B
SKMBOTHOM Mupe cmocofor Habekarh TsKesIoln
HM3HH, XOPOIilo U3BECTHO, YTO MHOTHE JKHBOT-
HbIE CeBepa NepeXuRAI0T 3UMHHE MOPO3EL B COH-
HOM oNenesnenuu. JRapxkuil cesoH B NYCTHIHE
TOME MOMHO IepexaaTsh so cie. Tak nmocrynaior
yepernaxy, CYCTUKH U IpYTHE YKIBOTHELIE.

Hycmuina gecnoil
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I'TE JKUBYT JIHOAH?

Bece mMaTepukM Haluell IIJaHEThI HACEJCHRI
moasMu. Tonbxko B AHTapKTHIAE, KoTOpad Oblia
OTKPBITA MOCTAEAHEH, TSXKedble KJAUMATUYECKHE
VCJIOBHA HE MTO3BOJAIOT CO3/iaTh NOCTOAHHLIX 10~
cenenuil, 3aTo AHTApKTHRA — 9TO MaTepHK, The
yueHble Pa3HBIX CTPaH MOTYT HIPOBOJUTEH CBOM
ONLITEI, He 3a00TACh 0 TOCYJapCTBEHHBIX I'DAHH-
nmax — B AHTapKTHe HEeT CTPaH.

C IpeBHuX BpeMeH UeJIOBEK CEIHUJICA TaM, I/ie
651710 yaoOHee BCero KHTh, I'ae 6/H3K0 Oblna X0-
polllasi BOJA M AOCTYIIHOE TOILIHBO, IJle MOMKHO
OOOLITH €1y M YKDBITBCA OT HEIIOTO/ibl, HAWTH
ONeKAY M CO3/aTs HeoGXOIUMBIe HHCTPYMEHTHI.
Ha ByJIKaHMUECKHX IMMOPCOAAX INOUYBLI OBLIYHO
odeHb ILIOAOPOoAHEL I1o aTOlt MpUUYKHe 1041, He-
CMOTPA HA TO YTO 3HAIH 00 OIIACHOCTH cOoceJ[CTBa
¢ JeHfcTBYIOHNINM BYJKAaHOM, CeJMJIHChL Y CaMoOTo
TMOHOYKHA. JTO He Pas NPUBOJUIO K MAaccoBOH
rudenn Aogei.

i \'I‘\'

ITocenon « Muphbiiiy 6 Aumaprmude
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Becero 2 Teicaum JerT Haszad Ha 3emJye Ipo-
JKHBaJO He Gosbllle Jwoneii, yem cerogus B Poc-
cun. QKO0 2 THICAY HAPOJOB HACEASIOT 3E€MIIIO,
B cpeaneM okosio 40 uesloBeK TPUXOJHUTCHA Ha
ONHH KBAADATHLIN KIJIOMETP cymin. B TyHApe n
BBICOKHX ropax jioJeil nouTH net. Boablire Bcero
aopei skuseT Ha pasuunax. CaMoe BLICOKO pac-
MOJOMKeHHOe celeHHe HaXonuTeA B YOmHO-Ame-
pHESHCKHX AHpaX, Ha Beicore 5200 meTpoB Hax
yposHeM mopsi. Muorue gepeenu B Tubete Toxe
HaXoAATCA BbIUIC NATUTLICIYHON OTMETKH.

Oxouto 13% cyiny nNpespalleHo B maimyu, Xa-
JeTced, UTO elle TaK MIIOTO 3eMeJb MOMKeT ObITh
HCIIOJB30BAHO, HO HA CAMOM JleJi¢ IIOUTH BCE IPH-
TOJAHLIE A CEJILCKOr0 XO3AHCTBA TepPPHTOPHA
yoKe paclaxaHbl, a HacelleHWe TIPOJOJKaeT pac-
i, HeBo3MOMHO TTOCCATE IIIIEHHIY HA KPYTHIX
CKAJAX MJIU B TYHAPE: peiibed ¥ KIUMAT — 3TO
nperpajgsl, KOTOPEIe He VAAeTCS IEPeO0eTh.,

KAK H3YYATDL
ITPOIIJIOE 3EMJIN?

Kax 11041 13y4aioT T0, YTO yKe He CYIIecTBY-
er? Hcrtopusi 3aHuMaercs coOBITHAMH, KOTOPEIE
JABHO NPOUIOLLIH, (PHIocOPU U3yUaeT PACCYIK-
JIeHNs AaBHO YMEpPIINX Jiojeil, IaJleoHTONMOTHH
NEITAeTCS NOHATL, KAK0OBA ObljIa JKH3HL HA 3eMIe
B JpeBHHe BpeMeHa, HACKOJAbLKO JMOCTOBCPHEI pe-
3yJBTATHI 3THX TPY/08? Muorue cobbITUA OCTAB-
JISTIOT HACTOJIBKO ACHBIE CJIeJbl, UTO ¢ HUM MOJK-
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HO BOCCO3AAThL KAaPTUHY INPOILIOTNO NPHMepPIIO TAK
JKe, KAK ¢jaeaoBaTes 0 yAaeTcd pacnyTarh cleabl
NpecTynmHuKa.

ITo crpoerHIo OpranKaMa MOMXHO JOTaJaThLed,
KAK UMEHHO Ol pasnuBalics. MHorue cxorkHe
OpHenocobaena BOSHHKANK YV Pa3HBIX JKUBOT-
HblX, KonaregsHble KOHeUYHOCTH, HaIpiIMep,
MOKHO HAUTH ¥V HACCKOMOTO MeABeJKH U Y KPOTA,
XOTSI OHH He POJCTBeHHUKH. MaBeCcTHO, UTO
dpanuyscxuit ouosor Hlopx Kiosse Mor Boccos-
71aTh OOJIMK XUBOTHOrO N0 0RO HeBONEBUIOH KO-
CTH H PACcCKalaTh, KAK OHO »KUJO.

Jonaroe spems JIOAH e 3HAJIH BO3PACT 3eM-
Jgu, CKOPoCTs HAKOIJIEHUST OCAAKOB B MOPSIX I103-
BOJINJIA IPHUMEPHO CUEHUTEL CPOK CYIeCTROBAN A
HalTel TUIaHeThl — OH 0Ka3aJsces ropasno foinIie
UyeM Ipesnonarajau rnpesxie.

Manreonmonoz
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HedTpoH ’(}O l
HAopo aToma b) WaoTton
4 14
azora N yrnepoga G

¥

Odna us pasuosuduocmeil paducyznepodnozo
AQHAJU3G OCHOBARA HA pacnade
paduoakmuenozo usomona yeiepoda

Bonpmyio nonbay 8 U3ydeHH TPOULIOrC OKa-
33/ paJHOaKTHUBHbIC BeHIECTBA. ATOMBI TAKOTO
BEUISCTBA MOCTEIIEHHO DPACMANAIOTCA Ha YacTH K
NpeBpamialTes B Apyroe seumiecTBo., CKOPOCTD
3TOTO IpoIecca HEM3MeHHA OIPH JNIO6LIX YeJoBU-
ax. Ilo copep:raHiIo paJHOaKTHRILIX BCIECTE U
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NPOAYKTOB MX PACIALA MOKHO ONpeNelnTh BO3-
pacT ropHoi MopoAsl. 3TO NPUPOJHbIE YACKHI, 3a-
BRefleHHbIC B HE3allaAMATHEIE BpeMeHa U IOCTOAH-
Ho paboTaloiue BOKpyT Hac. OKasalocs, YTO BO3-
pacT ApesHeHITNX Ha 3eMjie TOPHBIX TOPO/| ¥ BO3-
pacT JYHHOIre PPYHTA, AOCTABJIEHHOTO HA 3eMJIIO
IS M3y denns, IPUMepHO OANHNaKoBbiiA. Bo3aMook-
HO, Bce HebecHble Tena AeHCTBHTEABHO BOSHHKAU
IPAMEPHO B OAHO BpeMsA — OKOJO0 & MUJIIHADAOB
JieT pasaj.

CKOJIBKO KHBYT
KUBBIE CYIHECTBA?

K urnie opraHusMsl MOIYT "KHTh BEKAMH HIIH
CUHMTAHNLIE Hachl. JIMUMHKH JKHBYT HECKOJBKO
JeT, a B3poc/ibie HaceKOMbIe BCero Iapy MecALleB.
MBIIIIN ¥ NOJAEBKH KHBYT Napy jer, 6ojiee Kpym-
HbIe JKIBOTHBIE, TaKHe, KaK 3aiinsl U OeJKH, J0
JecsaTH JeT. BOAKH MOrYT JKUTEL U Jonbine. Pas-
MepBI XHMBOTIOIC H TPOJOJLKHTEIBHOCTE JKU3HHA
B3aMMOCBA3AHLI, XOTA M OTHOCHTEJLHO HeGoMnh-
iiHe KWBOTHLIE MOIYT »KHTh Aouro. Hanpuwmep,
yepelnaxy MUBYT 10 IoJTOPa BeKa.

PacTeHusa MOIYT 3HTh H Topaafo fgouasnie, Cy-
I[eCTBYIOT /I€PEBLS, BO3PACT KOTOPBIX JOCTHTAET
HeCKOJMBKHX ThicAY JeT. OHU HAXOAATCS IO OX-
paHoil KaK caMble CTapble *KUBBIC OPTallI3MbI Ha
IaHeTe, DTo cexkBolin, pacryinye B (CeBepHol
AMepHKe, U aBCTPATHICK e 9BKAJINITEI, JLoaro-
JKUTEAN ecTh U cpelu PacTeHHH cpeaHeli 110JI0CEL.
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Cerasollst 8eHHOICNEHAR

Hy6, EanpuMep, MoKeT KuTh 0xoso 1000 ser, yu-
ma — 500, cocunl 1 MoxsKeseNbHUKN — 110 400.
IIpoRoMKUTCABHOCTE KU3HHU JIOJeH Bcero He-
CKOJLKO JecATHAETHH, U JHIIL HEMHOTHE JKUBYT
Goaee 100 mxer.

Cerogusa Ha 3eMJec JKHBET HE MeHEIIe TpexX
MUWJIJIHOHOB BMJOB JKHMBLIX OPraHHU3MOB — pac-
TeHMil, JKHUBOTHLIX, DaxkTepuii, rpubdoB M Ipo-
crelimmx.

VYcaoBuA, B KOTOPBIX MOYKET CYLIeCTBOBATH
sKHBHB, pasHoobpasHbl. ECTE OPraHN3MBbl, JKHBY-
1IHe B OYeHL FOPSTUYNX HCTOUHHMKAX U 3aMODOMKEH
HBIX APKTHUYECKHX IPOCTPAHCTBAX, BHICOKO B I'O-
pax M Ha Aue okeaHoB, Cpeln BceX M3BECTHLIX
HaM TUTAHET KH3HDb CYLeCTBYET TOALKO Ha 3eM-
ae. C Tex nop Kax M3 Bel{ecTBa, OCTABLUEIOCH I10-
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cie o6pasosanmsa CousHIla, BOSHUKJIHN IJIAHETHI,
TIPOIILIO HeCKOJIbKO MuJLnapzos jer. Hama pac-
KajieHHas IIJ1aHeTa OCTHLIA U TOKPhLIIach TBePHOU
KOpOif, Ha KOTOPOH ceilyac MBI M HaXOJMMCH.
B meapax 3emiu mo-mpexHeMy OYIIYIOT OTHEH-
Hble OypH, HO Telepb OHIM BLIPLIBAIOTCS HA IIO-
BEPXHOCTE ropaszo pexe. Ilouemy ke UMeHHO Ha
3eMJie BO3HUKJIA Ku3HL? IIpuuH HECKOJIBKO.

CoustHuie, KOTOpOeE JaeT Hallleil IyiaHeTe CBeT U
TEILI0, UCIYCKAeT U APYTHUe Jy4Yu, KOTOphIe ryOu-
TeJILHBI AJIA BCero skuBoro. ToJcTelit caoit Bo3ay-
Xa, OKpysKatouinit 3emuio, — armochepa — ciy-
JKHMT 3alllUTOI OT 9THX Jyuell U pe3sKux Iepena-
JIOB TeMIIepaTyp.

Bce, uTo MBI HasbIBaeM JKUBBIM, TaK UJIH MHA-
4ye cBA3aHo ¢ Bo#oii. Ha 3eMiie oueHL MHOrO BO-
IbI, 1 OOJBIIAS €e YacTh HAaXONUTCA B OKeaHaX.
Bopa ecTh He TONLKO Ha 3eMJe, HO ¥ Ha APYyTUX
miranerax CoJiHeuHOH cucTeMbl. Biarozaps To-
My, UTO 3eMJs HaXOAUTCS He OUeHb AAJIeKO OT
CoJsHIIa ¥ He CJIMINKOM OJIU3KO0 K HEMY, OCHOBHAS
Macca BOJILI OCTaeTCd KUAKOH, a He 3aMep3aeT U
He IIpeBpalnaeTcs B pacKaJIeHHLIH nap.

Armocdepa 3eMan COCTOUT U3 PA3HBIX I'a30B,
HO /ISl ABIXaHUS OOJIBIIMHCTBA OPraHM3MOB He-
obxonum rasoobpasuslii Kucjaopon. OH B fmocra-
TOYHOM KOJIMUYECTBE eCTh Ha 3eMJe, HO Ha IPYTruXx
M3BECTHBIX HAM IIaHeTaxX aTMocdepa CIAUIIKOM
TOHKAA WU HeNIPUTOLHA JJIA NbIXaHuAd.

CyliecTBYIOT pa3Hble IPEAIIONIOMKEHNS O TOM,
KaK IMOSBUJIACH KU3Hb, — KaK CJIO’KHBIE MOJIEKY-
JIBI CTAJIN CITOCOOHBI PA3MHOXKATHLCA U, PA3BUBAsCL,
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PeBPATHIINCE B OaKTEepHi, TPOCTeHIIINX, TPUOBI,
PACTeHWs U YKUBOTHBIX. KOHEYHO, HHKTO HE MOT
BHIETh, K&K MMEHHO 5TO [IPOMI0ULI0, BOZMOMKHO,
JKUBHb 3apOMKIANAch Ha 3eMe He OHH Pas — Ml
MOMEM TOJNBLKO AOTalbIBATLCA M BPsSJ KOr'Ja-HH-
OyaL 0yZeM 3HATE 9TO TOUHO.

KAK JKHBYT PACTEHHS?

Pacrenus »KUBYT B oKeaHax, Ha cyllle, pacTe-
HUSA JeTAOT 10 BO3AYXY, PACTYT B FOPAX U IIYCThI-
Bax. [ToyemMy pacTeHHR TAK MHOIO M ITIOUEMY OHH
TAK BAXKHBI JJIA :KU3HH Ha 1taneTe? OTkyna 6eper-
¢S BCSI 9Ta OFPOMHASA MACCA 3eJIeHBIX JTHCTHER, CTBO-
JBI ¥ BeTBH JepPeBbeB U JYTOBbIe Tpaswl? MHorme
AYMAaioT, 4TO PaCTeHHUS HCIIOJNL3YIOT BelllecTBa,
KOTOpbIe CONEP KATCA B IIOUBE, M M3 HUX CTPOAT
cBoii opranuaM. Ha camom gese pacTeRus, 8 OT-
JUYHE OT *KUBOTHBIX 1 TPUGOB, TUTAIOTCA COBCEM
no-zapyromy. Koxeumno, BeliecTsa, NOCTyIAIOIIHE
113 MMOYRKI BAXKHBI AJ1A PacTeHHs, 0CODeHHO BOJA.

Pacrernnsa caMyt co31a10T CAOMKEBIE MOJEKY LI
13 ITPOCTLIX: U3 YIVICKHCJIONO rasa, KOTOPBIH Co-
JCPIKUTCA B BO3AYXe, H BOIBI, IIOCTYNHUBIICH U3
IIOYBEI, 10 AEHCTBHEM CBETA BOZHWKACT ITHUINA.
9T0 (QaHTACTHUECCKOE IOABJIEHME ITHIIK H3 BOABI H
BO3yXa HaabiBaeTcd (poTocuHTEe30M. B IIporecce
¢oTocHHTEe3a IPOUCKOAUT BLIJleJIeHUe KUCIOpoaa
B BO3AyX. Tak uTo 6e3 pacTeHUI KUCIOPOJ B BO3-
Ayxe, BEPOSTHO, JOBOJLHO CKOPO IOAoIIeNa 6B K
KOHILY.
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Coeeroasn sHeprHn
+ Ol ———— + C{ + OO

Boaa ny;rv:uuch Boaa Hucnopoa
Fmosoza

Cxema pomocunmesa

Bemecrna, odpazoBaBIInecHd B JIMCThAX, MO-
FYT IIOTOM JaJbille IPEeBpalllaThCsa B APyTHe co-
efuHenud. PacTemus «JejatoT» ceba caMu, H
PACTEHMSA «JIeIAI0T MUY » A1 BeeX. JHHBOTHEIE,
KOTOpLIE IIUTAIOTCA 3€JIEHbIMH DPACTEHUAMI, OT
TAH OO OJeHsdA, HCHOJLIYIOT YiKe CO3JaAHHVIO IIH-
ny — pacresus. To »ke caMoe JjelaeM ¥ MbI, KOT-
a rpelzeM A0J0KO, eQUM >KapeHyI0 KapTOIUKYy H
OBOIIH. PacTHTeNbHOSAAHBIE KMBOTHBLIE, B CBOIO
ouepeb, MOI'YT CTATh Ybeii-HuOy b Jo0bIUei.

YenopeK ¥3AaBHA HCIOIB3YET PACTEHRA NI
ceonx HyA. OrpoMubie IpPOCTPAHCTBA HAalllel
NJaHeThl 3aHATLI MOCAAKAMHU CeJLCKOX03AMCT-
BEHHLIX KYJILTYD. MBI HVIKJAaeMCA B PACTHTENL"
HEIX YDJIEBOJIaX — XHMUUECKHX COeJMHeHHAX,
JAOINX HAM SHepPruio, W BurtamuHax. CeMeHa
MHOTHX PaCcTeHHH HCIOAL3YIOTCH AJA IOJIYyUeHu
maces. ManickaHHBIN BKYC MHIME NPHIAIOT Hps-
HOCTH, ¥ BCE OHH — PACTUTEJIBHOTr0 NPOHCKOMXKe-
vHug, Takue pacTeHHs, KaK XJONOK K JIeH, HYMXK-
HEI JIOASM AJIS IPOH3BOACTEA TRaHEI,

Tpynuo nepeudcJaHThL BCe, WTO MOXKHO CJe-
JATh B3 ApeBecHHLl, HanpuMep, OHA HYXKHA JUIH
TMPOU3BOJACTEBA KHUT cepPHH «5l mosuaio Mup», HY
1 ApYruXx Belned u3 OyMaru, KOHe4HO, Toxe. Jo-
CTATOYHO IOCMOTPETh BOKPYT 1 Ha cebsd, ¥ Thl
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YBUAHIIL MHOMECTEO IIPCIMETOB, KOTODbie He
NOSBUNMUCE OBbI, €CJIK OLI He GBII0 pacTeHHii.,
Kopos, a 3Haunr, Msca ¥ MOJOYHBIX TPORYEK-
TOB, OBET, AAIONIHX IIePCTh, ¥ MHOTHX IPYIUX
HeoOXOMWMMBIX JJd HAHIEH MH3HHN JXUBOTHBIX
IpocTo He 6bLIo Obl Oe3 pacTeHni, KOTOPbLIe CIIV-
xar um numeii. Kpome Toro, pacTeHus O4eHb
KPACHUEBERI ¥ PAAVIOT I1aa B a0boe BpemMa roaa.
CyniecTBoORAHME IBETKOBLIX PACTeHNH, KOTO-
peIx Ha 3emie GOJLIIC BCero, 3aBHCUT OT Hace-
KOMEIX, KOTOPEIC IePCHOCAT NBLILILY ¢ IIBETKA HA
1BeTOK M ofccreunBaioT obpasoBaiide ILJIOJOB.
Muorne pacTeHMA BbIpaboTand cmeuHalbLHLIe
npucnocobJAe A ANMA NPUBJACYEHHSA HACEKO-
MbiX. IMeHHO 1714 3TOr0 HYHBI APKHE BEeHUIUKH
NBCTKOB, IIpMYEM Ha JIEIECTKAX MOMeT OBITh
y30p, He BUAMMBIH UeJIOBCUECKOMY TJIA3Y, HO 3a-

finoHUK

ToIyunKa
Terruaynan
HUMmY

Jlerecmox

Yawerucmux
HexmapHeR

Gemsnouxa Lieemononce

Cmpoenue usemua
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Tak nuena onsLasiem YEEMoK

MEeTHEIH AJId HaceKOMBIX. Kak mpaBwio, THHHA K
NATHA Ha JelleCTKaxX YKa3hiBalOT Ha HMCTOYHHK
HeKTapa.

HexTapuuki B IBeTKEe PacTeHHA BLIAEJSIOT
CAAAKYIO JKHIKOCTE, HO PACIIONIOMKEHB! OHH 00BIY-
HO B INIyOMHE IIBeTKa, TAK UTO HAaceKOMBble, ITbI-
raouireca AobpariLca JO HeKTapa, HeMHHYyeMO
3aJIeHyT NOBIJIBHHKHM M IIepeHecyT IIBIIBLY HAa
IPYro#l mBETOK. OTOT Ipoliecc — IepeKpecTHoe
omplLIeHHe — olecnmeunBaeT paszHooOpasue no-
TOMCTEA.

Heroropsle opxuieH OYEHb MOXOMKH HA Hace-
KOMBIX OIpeJeseHHLIX BHAOB, M 59Ta MMHTAI{HA
TpUBJIeKaeT OILLIHTeNeil. Muorue onbLIHTEIH
NPHJIeTAIOT HA IBEeTKHM OPUEHTHPYACHL Ha 3allax.
Pan pacrenuit uagaer TOIIHOTBOPHBIN TPYIHBINA
zamax, ofecneuneaa cefe JOCTATOUHOE KOJIHUECT-
BO OIILIJIHTEJIeHl — NajaJbHBIX MYX.

115



He BceM IBETKOBEIM PACTEHUAM ZAJs ONLLIE-
HHA 1 Pa3MHOMXKEHUA HY)KHBI HaceKoMbie. IIn1ah-
1Ja MOXKeT IIepeHOCHTLCSI BeTPOM, KaK 3To Ipo-
HCXOJUT, HAIIPHMED, ¥ JEeIMHHLI. e CepeKKH —
elBa JH He MepBbIe IBeThI B EBpomeiickoil Poc-
CHH, OHH PAaCHYCKAIOTCA, KOTAa Ha fePeBhAX elle
He DacIyCcTHJMCh JUCThA W NBLILIA MOMKer Jec-
IIPCIIATCTBEHHO JIETATD 110 Jlecy. X BOHHBIE pacre-
HUS TOKe ONLLISIOTCS BETPOM, M B IIEPHOJ Mac-
COBOFO «NLLJIEHHS» COCHELI BCE B NECY KalKeTcs
OPUCHLIMAHHLIM TOHUANIIEH KeNTol AyApoil, u
Aaryke Ha JYoKax JIeKIT HeHAMOKAUM I CBeT/IbIi
IIOKPOB.

B »ku3HHN 1anopoTHHKOB, XBOIEH, IIJIAVHOB,
MXOB U, KOHEYHO, BOJIOPOCAcH — CIOPOBLIX pac-
TEHHI — BAMHYIO POJIL B PASMHOMKEHMH HTPAET
BOZla. ¥ DTUX pacTeHNil ue O6biBaeT IBETKOB, & Ta-
HHCTBEHHLIM 1BETOK NAaNOPOTHUKA, KOTOPBIH
pacBeTaeT HaJ 3aPBITLIM KJIAJI0M, — IIPOCTO JIe-
redja.

BaskHo He OyTaTh BOJOPOCHHN M BOJHbBIE pacTe-
HuA. Bojopocau — Gojsiee nNpMMHUTHBHBLIE OPra-
HH3MbBI. XOTA OHM TOKe CO3MAIOT MHUH[Y NP HO-
MOIIIH (POTOCHHTE3a, ¥ HUX HeT HU JIHCThLEB, HH
crebnelt, HY KOpHeH, HM LBETKOB. BoJopocin
3TO, HAIpUMeD, TO UTO, OOBLIYHO HA3BIBAIOT «TH-
Hol». Bomopocnm o6pasyioT 3ejIeHBIH HaNeT Ha
CTeKJIe aKBapuyMma, CTOAINEero Ha ceetry. OkeaH-
CKHE BOJOPOCIH MOTYT JOCTHIAThL KOJOCCAMBHBIX
Pas3MepoOB ¥ 3aHHMATH OI'DOMHBIE IIPOCTPAHCTEA.
B nmpomioM Tak¥e TOJs BOJAOPOCJIE HePeAKO
CAVHUIN NPpUUPHON rubesit cyHa.
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Boanwie pacTedms OTIMYAIOTCHA OT CYXOIYT-
HBIX JIMIIL T€M, YTO PACTYT B BOAE, HO, KAK H Cy-
XOIIYTHBIE pacTeHusd, OHM HMeloT ¢rebenb, auc-
ThA U KOPDHH, HAa HHUX PacnyckKaiTca oOblUHBIE
IIBETKH.
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YTO TAROE RJAETRH?

PassuTHe onTHUYeCKHX NpHOOPOB BHIZBAJO
BOJIHY HEBEePOATHLIX OTKPBITHII, B TOM YHCJIE U B
6uosorum. Aunrauuanvi Pobepr I'vk paccmart-
PUBAJ KOPY HepcBa IOk MHKPOCKOIOM M OOHA-
PYKHJ, YTO BCA KOPAa COCTOMT M3 MHOMECTBA
MEJIKHMX KaMmep, KOTODbLIe OH HAZBAJN KJETKaMH.
Irto nponsounio Gonee 300 ner nasag. C rex nmop
MHOTOE CTAJO M3BECTHBLIM, H MBI 3HaeM, YTO BCe
JKUBLIE CYIICCTBA COCTOAT XOTS ObI M3 OJHOH
KJIETKH.

OnHOKJIETOUHBIE CYIIECTBA — 32TO KJETKH,
KOTOpble KUBYT KaK OTIAeNLHEBIC OPraHM3MELIL.
Oun cnocobHEBI ABHTATHCA, IHUTATHCH, PA3MHO-
»KaTLCHA, TO €CTh AeJATh BCE, UTO MOXKEeT HOpMaJb-
HBIA MHOTOKJIETOUHBIN opranuaM. OaHOKIETOU-
HbIE — 3T0 amelnl, HHQYIOPHH U MHOMECTBO ADY-
X CYINEeCTB. K OJHOKIETOUHRIM IpudaM OTHO-
CATCH APOSKIAH.

MHOroKJeTOUNbIC OPraHM3MBI COCTOSIT H3
GONBIIONO KOMMYECTBA KJICTOK, KAaKJIad U3 KOTO-
PBLIX HE MOXKEeT KHTh CAMOCTOATENIbHO, IO BCe
BMECTe OHH IIPeKpacHo paboTaioT, ¥ OpraHu3M
JKHBET.

KreTkn MHOTOKJETOYHBIX OPTaHU3MOB HeEO-
AMHAKOBBI. OHH BRINOJHAIOT PA3HYIO paboTy, mo-
9TOMY ¥ EBITIAASAT IO-PAZHOMY.

T'pynnsl KaeToK, KOTOPLIE BLIIOJIHSAIOT OAHY
H Ty ke pYyHKIHIO, o6pasyioT TRAHH. HeceKomTbKO
TKamel MoryT paboTaTh BMCCTe LEJIA JOCTH KEHHUA
Kakux-To neaeii. Hanpumep, naa rToro 4ToObI
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PYXa MOrJia HepeBep-
HYTh CTpaHHIly, He-
00XoMBl KoOCTHasa
TKaHb, CO3AKIAST
OIIOPY, M MbllledHasa
TKaHb, IepeRBUTAIO-
mas pPyKy, a Tak)xe
NIPYTrHe TKaun.

Kiaerku »HUBOT-
HBIX ITOXO0XKH Ha IJIOT-
HO YIIaKOBaHHbIE BO3-
AYIIHBIE MIAPUKH, 38~
NMOMHEHHBIE CYIOM,
TOJILKO BMECTO KyCoy-
KOB OBOIIeil B MKHI-
KOCTH ILTABAIOT KJe-
TOUIbIe OpraHeLJIhl.
Kixerkn pacreHMi
OTJIHUYAIOTCH TOJCTOH
KJeTouyHoil ¢TeiKoll, HO, KAK U APYIrHe KJIeTKH,
OHH HMEIOT KHIKOe cojep:kuMoe. B KieTrax ox-
HOBPEMEHHO HJAEST OFPOMHOE KOJHYECTBO CJIOMK-
HBIX XHMHUecKNHX peaknuil, OxHOBpeMeHHOH pa-
0oToit BeceX KIeTOK ofecnedynBaeTcs HU3Hb Opra-
Hu3Ma. KJIeTKH MOMKHO YEHZEThH W 0e3 IOMOIIH
ONTHYECKHX IPHOOPOB, HATIPUMep, B DPBHIXJIOH
cepAleBurHe apfysa MK IOMHZOPA.

Bee KJIeTKM HMMCEIOT KJETOUYHYK OOOJOURY.
Ona yaep:KuBaeT KUAKOS COJEPHUMOe BHYTDH.
3T0 colepKIMOe HASLIBAETCS IUTOILIA Mok, B Heil
HIYT BCE OCHOBHLIE IPpOoIecchl JKU3HeIeATeIbHOCH
TH KJETKH.

Cmpoerue Kaemsu
Y syrapuom
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KiaeTka M0oMKeT OPHCIOCOOHTLCA K KH3HH B
H3MEHSAIOIHXCA VCJI0BUAX, HO IO ONPeAe/IEHHOr0
npefena. CHILHBIIN HATDEB HJIH 3aMOPAYKHBAHHIE
IPUBOAAT K TrHbeJH KJeToK. B KiIeTkax Goab-
IIWHCTEA MXMBBIX CYIIIECTB, B TOM UMCJIE BCEX JKH-
BOTHBIX, pacTeHuil n rpuboB, ecTs AAPO.

Hapo comep:RuUT HHGOPMANHIO O TOM, KaKoi
JOJIKHa ObIThH KOUEeDHAMA KJIeTKA, KOrIa ITPOU30ii-
JIeT Nlesieiue,

Jdra uEGOpPMaIHA, HAa3bIBaeMadg TeHeTHUE-
CKOIl, B Aape cay:xuT kak Oul Habopom deprTesieii
Oyaymieil KJIeTKH, 10 KOTOPBHIM HAET MOCThoiiKa
BCEX ee UacTeil.

B kJeTKax pacTeHHH ecTh My3BIPBKH C JKHA-
KOCTBK) — KJIETOUHBLIM COKOM. OTH IIY3LIDLKH
Ha3BIBAIOTCA BaKyoaaAM#. B KIeTKax ILIOAOB
oco0eHO MHOTO BaKyoJmeil. PaKkTHuyecKH COK,
KOTOPBLIH MLI IILEM, — DTC KJICTOUHLIH COK U3
BaKyoJeil,

B ruerrax pacreHuil ecTh 0c00BIe 0OpasoBa-
HHs, KOTOPBIE U IPEBPALAIOT YITIEKHUCILIN ras u
BOJAY B TMHTATEeJILHBIC BellecTBAa. IJTH o0pas3oBa-
HMA Ha3hIBAIOTCA NWiaacTHZaMu. Kak mpasu.o,
OHH 3eJIeHOTO0 IBeTa. Ta 3e/leHb, KOTOPYIO MBI BH-
IUM Y PACTeHHMII — 2TO 3eJIeHLIK IIBET ILJIACTH.
InacTHAB MOTYT OLITE JENITLIMIE, OPAHIKEBLIME
HIM OPO3PAaYHBIMH.

KaeTku pacTeHMH yHaKOBaHLI OYeHL IIJIOTHO
1 COeMHEeHLI MeXK Ay coboi. Koraa 5T cBA3H ¢Ta-
HOBATCHA CIAGBIMH, KJIETKH MOTYT pPACIagaThCd,
KaK 9TO MOYKHO BHJETHL B PACCHLITYATON CepAIeBu-
He HepespeBIIero apbysa.
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YTO 3HAYHUT BECTH
PACTHTEJIBHOE CYHIECTBOBAHHE?

Korza MuI 3aayMBIBaeMC O TOM, KaK JKUBET
SKHBOTHOE, HAIIDHMEP KONIKa, cobfaKa, akBapH-
yMHasA puifKa HMJIHM TapakaH, MHOTOe Ka)keTcs
HaM 3HAKOMEIM M MOHATHBIM. [ BMIKeHUA 1IpOUC-
XOJAT IIPH MOMOILH MBIIOI, I'Ja3a HYXHBI A1dA
3peHHs U TaK jJajiee. ¥ YEJOBEKA U MKUBOTHBIX
OueHbL MHOTO 00I1ero, H 0co0eHHOCTH CyLHecTBO-
BaHHS JKHBOTHBIX IIOHATHEI HAM MHTYUTHURHO.

C pacrennsiMu nesio oGCTOMT ciaoyKHee., MBI
3HaeM, UTO Y PACTEHHI B OTJAHYHE OT XHUBOTHBIX
HeT HepBHOI cucTeMbl. YyBCTRYIOT 1 OHH? Be-
POSITHO, OHY He UYBCTBYIOT U3MEHEHUA OKPYKa-
JOLLero Mupa Tak, Kak »KUBOTHEIE, HoO BCe e Je-
MeCTK# HeKOTOPEIX PACTEHHH 3aKPBIBAIOTCH HA
3aKaTe NJIK B AOMKIAJTUBYIO [IOTOJY, JAUCTHS II0BO-
PadYMBAIOTCS BCJIE] 3a COJHIEM, POCT MOKeT yc-
KOPATHCSA UM 3aMeAJIATLCA M TaK Jlanee.

Yro 3HaunT OBITH pacreHmeM? YUro 3HAUHUT
ecTh, Kak pacTeHmne? (PaKTHUYeCKH pacTeHue Ha-
YNHAET IMTAThCA C BOCXOAOM H 3aKaHUMBaeT Ha
3akKare, 10 TeX 1op, NoKa ¢BeTa LOCTATOYHO IJIA
paboTHI ILIacTH/I.

Pacrenua yAuBUTENBHO pasHoo0pasHLI.
IIBeTKOEBIE —- JiepeBbdA, KYCTApHUKH, JHAHBI H
TPAaBLI — YCTPOEHBI OUEeHDb CJOMHO, DA3JNUHBIC
TKaHu 00pasyoT crebelb, IHCT, KOpeHL; Ha nobe-
rax PacnyCckKaloTcs IBeTKH H CO3peBaloT IIOABI.
Hpyrue, xax, HaupuMep, MXH, TAIOPOTHUKH,
XBOIIH, YCTPOEHEI IpOIlle, He 06pasyioT I[BETKOB
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M pasMHOMKAKTCA IPHU moMourn cmop. Ecau mo-
CMOTpETh Ha MOZYIIKY 3€/JeHOr0 Mxa, TO 4acTo
MOJKHO OOHADPYKUTH HeOoNbIIe 00pa3oBaHus Ha
TOHKOH HOXKKe. JTO CHOpAaHTHM — B HHX HaxXo-
JATCA CIOPbi. ¥ ManoOpOTHUKOB CIOpPHI oDpasy-
I0TCS B COpycaX — KOPHMYHEBBIX MNATHBIUIKAX,
pacIIoJIO;KEeHHDbIX Ha HIDKHeHl CTOpOHe MHOTHX
IMATIOPOTHUKOE,

Ctebas MOT'YT PACTH BEPTUKAIBHO BBEPX, MO~
T'YT CTeJAUTHCS IO 3eMJle, a IIOTOM NPUIIOAHNMATh-
csl, MOTYT OOBMBATE JpYyrHe DacTeHHA WM Lieli-
JATHCA 34 HHX, MOTYT YXOIHTh IIOF 3eMJilO, Ha-
KanJHBas 3alackl IUTATeJIbHBIX BemecTs. B Toa-
CTBIX MACHCTBLIX CTeONAX pacTeHUd 3aCyLIIHNBBIX
ofacTeil 3aMIACalOT BOAY HA JOJroe BpeMs MeXIY
PEAKHUMH JOXKAAMHE.

JIneTea TOXKe H3MEHSITCesA. ¥ HEKOTODBIX
pacTeHHH OHM NPEeBpPATUINCH B YCHUKH, YAEP:KH-
BalOIIMe BCe PaCTeHHA Ha omnope. B JIHCTBAX MO-
I'YT 3allacaThCH MUTATEIbHBIE BellecTBa, H TOrAa
obpasyiores JyxkoBunbl. Horpa jaucTLA CTaHO-
BATCS COBCEM He3aMeTHBIMH, TAK YTO pacTeHHe
JKMBET B OCHOBHOM 3a cUeT 3eJleHbIX crelmei,
wn, HaoGopoT, NpeBpallaeTea B OMPOMHBIC 30H-
ThI, MePEKPLIBAIONINE JOCTYII COJIHEYUHOI'O CBeTa
K TOUBe.

Kar 1 mio00i gpyroit :HEBOIT OpraHuaM, pac-
TeHMe ABIIINAT. 18 MHOTHX JKH3HEHHLIX TIPOIec-
cOB Heo6X0AUM KHCJI0POJ, W PACTEHUA YeprnaliorT
ero 13 BO3yXa, KOTOPBIH NIOCTYIIaeT yepes yeTh-
HIla. Yepes 5TH e 0TBEPCTHA IPOHUKAET U yIile-
KHCJBIH ras. 9TO BellleCTBO BMecTe ¢ BOAOH, Io-
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Xeouwy He o6pasyem yeemros
U PASMHONCAENCA € HOMOULLIO CNOP

CTyIaioniell uepes KOPHH, CHVIKUT ChIPhEM AJA
dorocHHTE3a — HPOIECcCa CO3/aHUA TTHTATE]Ib-
HEIX BEHIECTE Hoj JeilcTBHEeM COJHEeYHOr0 CBeTa.

Yro6nl NPOACIKHTL CYIIEeCTBOBAHNE BUjia, a
TaK:Ke JJ1s paccejieHds M PACIPOCTPAHEeHHUS Ha
HOBOIl TeppUTOPUM PACTEHWSH pPA3ZMHOMAIOTCA,
3 cemsaH, BOBHHKAIOUINX B ILTIOAAX, [TOSBIISIOT-
€SI MOJOJBIe pPacTeHUs, KOTOPhle Hepesd KaxKoe-To
BpeM$ TOe 3aI{BeTAlOT 1 IIOCJe ONbiaeHus 06pa-
3YIOT ILJIOJLI.
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CyurecTByeT M HHOH cmocol pasMHOMEHMH.
Hamnpumep, y3aMOGapcKyi0o Hualiky MOXHO BEIpa-
CTHTBL, €CJAH OTJIOMHTE OT B3POCJOTrO pacTeHHUA
JIUCT W HOCTABUTH ero Ha HEKOTOpOoe BpeMA B BO-
Iv. B HusxHel gacTu udepelrka CKOPO NOABATCA
HeOoipINKMe KOopHU. B 9T0 BpeMsA HYSKHO IOMEC-
TUTEL JHMCT B TOPIIOK ¢ BIAYKHOM 3eMJIel ¥ CIIYCTSA
HECKOJIBKO MeCANeB, BO3MOMKHO, YHACTCS YBH-
JIeTh MepBblie IBeTKH.

PasMHOMKeHHe YacTSIMM PACTEeHNA HABBIBAET-
cA BereTaTHBHBIM. OHO MOMKeT IPOMCXOAUTHL U
fe3 TOMOIIIM UeJOoBeKa, ecJu YacTh PacTeHHs N0
KAKUM-TO IPHUYMHAM OKASLIBAETCA CJIOMAHHOH H
nonanaer B GaaronpuATHLIE AJIA POCTa YCIAOBHA.
CreGenp ¢ THCTEAMH, OTAeJeHHBIN OT TpajZeCcKaH-
IUH, OYeHL CKOPO OpeBpalllaeTcAs BO B3IPOCJIOE
pacrenne u sangeraer. Crmoco6HOCTL pacTeHui
PA3BMHOKATHECH YACTHAMY UCIIONL3YVIOT M Ha OT0po-
ae, Ecny HY)»KHO MocajuThk MHOT0 Kaprodensd, a
nocaJo4YHOr0 MaTepHasa He XBaTacT, MOYKHO 3a-
PBITL HACTH KJAYGHS, H U3 KaKJ0T0 Kycouka obpa-
ayeTca OONBIIOE pAcTeHHE, KOTOPOe JaCT HOBBIC
wavOEu. KayOurn kaprodenas — sT0 nojseminle
KOPHeBHIHa, IPYTUMU CIOBaMH, dacTH crebilsd, a
He KOPH#A, KAK 4acTo AyMalT. B orauduue oT Kap-
Todhensa, MOPKOBL, pela, cBeKJja MMEIOT paspoc-
mpiicsa rIaBHBIA KOpeHb, KOTOPBIH ¥ MCIOJB3Y-
I0T B IHMiy. B pasMHOo)KeHUH UepeHKaMH TOXKe
HCIIOJb3yeTCA CBOHCTBO pacTeHUI JapaTh HORBBIHN
OpraHMaM U3 YacTu cTebus.,

JHKusBoTHble, JOCTHUTHYB OIIPEfeaeHHbIX PasMe-
POB, KaK IIpaBuIo, Npexpaniaior pocT. Pacrennda
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pacTyT BCIO JKU3HL. MHOrHe pacTeHMA KasKJEBIN
roji JAloT HOBLIE JHCThHA # nmoderd. Jlaske caMule
cTaphle JepeBbs YBEJAMUYMBAIOT KPOoHY. B pasHoe
BpeMd rofa pocT pacTeHHH HJeT ¢ PasHoll CKOpo-
¢ThIO: GBICTpEe BCer0 — BeCHO, MefJieHHee —
sumoii. UMeHHO OSTOMY B CTBOJIAX TepeBLeBR 00-
pasyloTcd roguuHbie Kojblla. CBeT/Ible HIHDOKHE
KOJbIla — 3TO MPHPOCT B TEIJIoe BpeMs roga. B
TPOIIMYECKHX JieCaxX I'OJUUYHBIE KOJbIA B ApeBe-
cuHe He 00pasyloTCcd.

COJHIIE H KH3HDb

Ot ConHnma 3aBHMCHT CYIIECTBOBAHHE BCEro
JKUBOTC Ha Halell niauere. JIoAM IIOHHMAJIH 3TO
OUCHBb AABHO, 11 B PA3HBIX PejiUTHAX HE3aBHCHUMO
apyr or apyra CoaHIle CTRHOBHJIOCH CHMBOJIOM
Ku3HH. Bes colHeyHOTO CBeTa pacTedna rabHyr,
a BCJIed 33 HUMM HCYe3aloT ¥ BCe Te, KTO IIUTaeT-
ca PacTeHHAMH WM PacTUTEJILHOSAHBIMH KH-
BOTHBIMH. CBeTo 1I001BLIE PACTEHUA HYKIAIOTCS
B GOMBUIOM KOJUMYECTBE CBETa, a4 TEHEBLIHOCIM-
BeIe MOI'YT DACTH IIOJ IIOJIOTOM Jeca. K CBeTOJIIO-
OUBLIM OTHOCATCH, HATTPUMEP, IIOJIOPOKHMK,
O/lyBa&HYUK, HBAH-Yall, & TEHEeBBIHOCIMBEIE ~— 3TO
JAHJLIIIE, CHLITL, MHOTHE OCOKH H MXH,

Bonbmag 4acTe KOMHATHBIX PaCTEHHU TOMKE
OTHOCHTCH K TeHeBLIHOCIHBEIM. o Ha Halmmx
NOJOKOHHUKAX TeMHO Jaxie UM. g Toro YTo0k!
3a HECKOJLKO MeCfIlleB A0OMTHCA IIBINIHOH 3e-
JeHH HAa HOAOKOHHMKE, HYKHO B TedeHHe AHA
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Hean-wall omROCUMCA K CEEMOLIOOUBLLM PACMEHUAN

OCBeLlaTh paCTeHU IIPU MOMOIIK JaMII JJHEBHOTO
¢BeTa WM CICIHAJLHBIX JAMI AJA PacTeHHH.
Vemnex 6yjeT ZOCTUTHYT 0U9eHb OBICTPO.

CeeT urpaeTr Ba)KHYIO POJIEL U B YKU3HH MHITBOT-
Hbix. HOuHLIC U JHEBHBIE JXUBOTHEBIE JKUBYT KAK
OyATO B PasHBIX MUpax, HeCMOTps Ha TO UTO
XO/AT HACTO 110 TeM sKe Tponam U obiaanaioT pas-
HBIMM NPHUCIIOCOBICHMAMMY A TeMHOTEL MK AP-
KOro CBeTAa.
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AKTHUBHAA MU3HE UEJIOBCKA IIPOXOJUT B CBET-
JIoe BpeMsi CyToK. « ALaBopoHKH» J00AT BCTABATD
paHbIle M YCHEeBAIOT YTPOM CAENATL MHOMKECTBO
JeJI, HO K Beuepy YCTAIOT H CTAHOBATCS MAJI0AK THB-
HBIMHU. «COBBI» YaCTO 3aCHKMBAKOTCA 38 paboToll
33 IIOJHOYb, & YTPOM OT HUX He NOOHThLCA TOJKA.

Kpome cBera Ha KuU3Hb oOmTaTeseil 3emud
BJIAHSAET M COJMHeYHoe Temno, XoJoNHafd OCeHb U
MOPO3HAA 3UMa — BpPeM# TMOK0A GOoJBINMAHCTBRA
PACTEHUI, OHH 3aMeJIS{IOT CBOHM POCT, BCE JKH3-
HEHHBIE TPOLECCHl 3aMHUPAIOT B HUX JO BeCHBI.
Muorse ;KHBOTHBIE TaKKe IPOBOAAT XOJOLHOE
BpeMs rojia B OKoe.

ITAH JECA

B nwoboMm necy, poime paaoM ¢ gadeil MM B
SKBaTOPHUAJbHBIX MKYHIJIAX MOXKHO HAHTH He-
CKOJBKO «3TasKeil» — ApPYCOB PaCTHTEJIBLHOCTH.
Jst KayRAoro H3 nac Jec — 3TO, IpPeKJe BCera,
nepeBbd. IlosTomMy NepBBIff ApyC cUMTAETCA ca-
MBIM FJIBBHBIM — B HETO BXOAAT CAMBIE BBICOKHE,
B3POCHALIE AePeBhd B Jiecy, OH HazbiBaered JPeBo-
croem. JKHU3HE jleca 3aBHCUT OT TOI'O, KaKite Jepe-
BLA BXCGIAT B APEBOCTOIH.

JBurasach 1mo JieCHOH TPONHHKE, MBI 3aMeda-
€M, UTo Jiec n3MeHdAeTca. CBeTIyio 6epe3oBYIO po-
1Ty CMeHseT MPAYHBIi eIBHHK, 4 38 OTPOMHBIMH,
TeHHCTHIMH IyGpaBaMH BUJHEI IecYAHLIe XOJIMEL,
nopociirue cocHaMu. PasHble THIBI Jeca yUeHDLIE
HA3bIBAIOT JJECHEIMHU GMOTOIIAMH.
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Jins passuTHA pacreHUsSM HYHEH CBeT, BOAA,
BO3AYX, MOAXOAALIAR NOUBA U KJINMAT, a TAKIKe
OTCYTCTBHe CHJLHLIX COIIEPHUKOB. B Jecy Hace-
KOMLIe, TPLISYHEI, KOOLITHLIE 1 LpyTrue >KHUBOT-
Hble IMMHTAKTCH PAaCTEHMAMM, a HX, B CBOI Ooye-
pesk, N0eMal0T XWUIHHKH MM NAJaJbilAKH. 3a
KaKylo Obl HUTh Mbi He MIOTAHYJIH, IILITAACE pac-
NyCTHTh CeTh B3AaUMOOTHOIUEHMII MeXay opra-
HM3MAMU, MBI YBUIUM, YTO HAUWHAIOT IIENOYKY
moexaresjgel Apyr Apyra pacTeHHsd, »KHUBYLIUe 3a
CHeT COJTHIIA.

BxycsI necHBIX TPaBOAAHBIX pasanydaloTces, U
eCaH KTO-TO IpeAlouuTaeT 1y00BYIO JIMCTBY, €ro
HH 32 4UTO He 3acCTAaBHIIb eCThH COUHYID TpaBy Ha
DOJISTHE MJIM TTUTATHCA HEeKTapoM IiBeToB. YmeH-
HO IORTOMY OT THIIA Jieca — OMOTONA —— 3aBUCHT
COCTAB ero >KuTesei.

JepeBbda, KOHeUHO, OUEHb Ba)XHBI, HO B JeCy
ropazao 6oJbllle BHA0B pacTeHul nomexnbire. Je-
peBbs, He JOCTHTIIME MOJOBHHEL POCTa CBOUX DO-
JuTesnci, o6pa’3yioT OTAENBHELA ApYe — IIOJAPOCT.

Emie HioKe pacnonaraloTcesa KycTapHUKHA. HacTto
MoJoJble ZepeBla HoApocTa M KYCTAPHHMKH PacTyT
BIICpPEMEIIKY, HO MOJIOIbIE NePeEhA B OJ1aroTpuarT-
HBIX YCJAOBHUAX MOTYT CTATh BRICOKMMUY, & MHOTO-
CTBOJbHBIE KyCTAPHUKM — HeT, KycTapHurosad
pPACTUTENLHOETE Jieca HasbIBAeTCHA HONJCCKOM.

Ecnu cseta J0CTATOUHO, TO CAEAYIOLINHA ApyC
MOMKeT OLITH ZOBOJBHO PYCTBLIM, A €CJIY J1eC TCHH-
CTBIil — pa3pesKeHHBIM. JIeCHBIE TPARBEI M KYyCTAp-
HHYKH COCTAaBJIAIOT TPABAHO-KYCTAPHUUKOBBLIA
apyc. KycTapHHYKH — 39TO HEBBICOKHE PACTeHMA
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Pocmunanshose (mpamuanLie NoDpESImEnu)
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* * v achiemR Y mpynes

Eenmepuy
paspyraumess

Henu numanua

€ TOHKUMH, HO X0T#A GBI 9aCTHYHO OJepeBeHeBIIH-
MU cTebaamu.

B camoM HM3y pacTyT MX® H JHHIAHHUKH.
Kak npasmio, OHH CKPBLITEI TPaBaMu ¥ He 00paszy-
IOT CILJIOLITHOIO TOKPOBA, HO B TEMHBIX €JbHMKAX
NN Ha ceBepe MOXO0BO-JIHINAWHUKOBBIN ApyC
OLIBaeT OUeHb MOILIHBIM ¥ 3aHUMAaeT BCK IIOBEDX-
HOCTD TTOUBLI.

Ecau Ob1 B srecHOi 30He ¢ APeBHUX BpeMeH He
ITPaKTHKOBAACE BRIpYOKaA Aeca, PACcUMCTHA 3e-
Mells HOJ ITOJd UJH APYyrue HYMXJABI ~ CIIOBOM,
ecau OLI He PyOHJIM JepeBhi, Jeca 3aHuMalal 05l
BOMBLIIYIO TIOHIANE.

Ho ecTs MecTo, rije jec Mo:eT HUKOIZA He
BRIDACTU. JTO NOHEMA peKH — 3eMJdA, KOoTopad
OKazelBaeTCA IMOJ BOJOIH BO BpeMs caMoro 0oib-
LIOrO pasjuBa. BeceHHee MOJOBOALE BOZHHUKAET
H3-3a rtaguudg cHeroB. Tanas BoAa CTeKaeT B
HH3WHEI ¥ IIoNAjJaeT B PeKM, KOTopble IUHUPOKO
PA3IMBAIOTCA U 3ATAIIIMBAIOT CKPECTHBIE 3eMJIH.
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UYepes HexOTOpOE BpeMA BOAA CHakaeT, odoranias
NOMMEHHBIE IIOUBBI CMBITHIMH IUTATEIbHBIMA Be-
urecTBaMu. Kamaslil rox moiftMa mOJydaeT Ipe-
KPaCHBIE eCTeCTReHHBIe yI0OpeHHsI, KOTOpbIe
npuHocuT peka. IlosTomy npupeunsle Jyra Imo-
KpBLIBaIOTCA OYHHBIMY TpaBaAMM.

He Bce pacTeHHs MOIYT BBIJEPIKATL €3Keroj-
Hoe zatonneHue, lTofimennasn dpopa csoeobpasna.
Hacroaniuii iec Ha zaToiiseMomM Gepery e Bpipac-
raeT. HekoTopkIe epeBbA ¥ KYCTAPHMKY TEM He
MeHee MOI'YT KUTh ¥ caMOil KPOMKH BOABI K IIpe-
KpacHO pacTyT, Jjaxe KOrAa KPyraslil roff HaXo1AT-
cq B BOoJZe. ITo pasHooOpasuwie uBel. HBa, Betia,
Bepba — BCe 3TO HAPOAHEIE HA3BAHMSA OGHOTO H TO-
ro JKe GoTaHUuyeckoro poga. Usa Genast, HiIK uBa
JIOMKAasi, — GOJBIINe PACKHMCTRIE lepeBbi, KOTo-
pPBIe JaCTO PACTYT BJOAE GOABIUINX ¥ MAXbIX PeK U
B ZepeBHAX. VIBBI MOryT OBITh H JIOBOJIBHO KPYM-
HBIMH KyCTapHMKaMH, KaKk UBa TPeXTHIYMHKOBA,
WJIH COBCEM MAaJIeHBKMMH, KaK MBa YepHUUHAd.

KEARHE BLIBAIOT HUBOTHLIE?

MHOToKJIeTOUHBIE OPTAHUBMEI, KOTODPLIE aK-
THBHO ABHIalOTCH U NUTATCH APYTUMH OpraHus-
MaMy, Ha3BIBAIOTCA KHMBOTHBRIMH. sKuBOTHBIE
OueHb pasHble. ['yOKH, HanpuMep, BeAYT OpH-
KPpelJIeHHbIN 00paz MUBHNA U IOCTOAHEHO (PHILT-
PVIOT BOJY, OTIIEKUBAA MHUIIEBLIE YACTHIGI., K-
HIEYHOIIOJOCTHEIE MOTYT OBITH IDHKpPENJeHHBL-
M¥, M TOTJ2 OHM HasbIBAIOTCS IIOJMIIAMK, HIAHK
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Medysa kpecmoauwox

ILIABAIOI{MMH, U TOI{1a 9TO MeLy3hl. Ilonnnrr Mo-
ryT ObITL OUHOUYHELIMH, KAK IPeCHOBOJHAA TH-
pa, a MorTyT o6pasosbIBath KOJOHUM, OrpoMiiLie
KOJIOHAH KOPaJJIOBBIX IOJIMNIOB, HX H3BECTKOBLIE
JAOMMKHM o06pasyioT apxuneaaru. MHOKecTBo
&TOJJIOB — KOJbILEBUIHLIX OCTPOBOB C BHYTPeH-
HHAM 3adHBOM — Jaryuoi, NOABHIOCH B DE3YIb-
Tare THXOHN JKHM3HH He3aMeTHBIX CYL{eCTB — KO-
paJLnoBeIX noaunoB. Kunreunomosocrasie o6bI-
BalOT NUILY, 00e3ABHXHUBAA SKEePTBY LUPH [IOMO-
Y CTPeKaTeNbHHX KjeTok. Cpenu Menys ecTh
BH/IbI, IIPUKOCHOBEHHE K KOTOPLIM BLI3hIBAET
QMKOT, OIIACHBIA A JKHU3HH,

ApMua gyepBel — NJOCKHX, KPYIJAbLIX, KOJb-
YATBIX — 3acejuja NpaKTHUYeCKH BCe, I'ie Bo3-
MOYKHA KM3HB., MuoskecTBO uepmeil ofuTaeT B
MupoBoM oxeane ¥ ua cyuie. Cpeay II0CKUX U
KPYIJEIX YepBell HeMalTo ONACHBIX TapasHToB,
SKHBYHINX BHYTPH CBOUX X03A€E 1 IPUUNEIIONINX
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Hoxedeaoll wepsv

UM OIyTHUMBIH Bpel. MHOrHMe M3 HUX BhI3IBAIOT
TaxKesanie Gonesnu. Kpyrabic 4epBH MKHUBYT B 1104~
Be, pacTeHuAX, >KHBOTHBIX, rpubax, TMHHIOLICH
ApeBecuHe M MHOMecTBe Apyrux MecT. Hoxze-
BLIC UEPBH M3BECTHBI KaM(JI0MY PbIGOJOBY H JI0-
BUTeI0 IPOTYJIOK mocse goxzadg. Oun oTHOCATCA
K KOJILYATHIM YepssaM. BOJLIIMHCTBO KOMBIATHIX
yepBell — OKeaHHMuecKHe KUTeaH. Bce sTo —
6ecII03BOHOYHAIEC JKHBOTHEIE.

KAK YCTPOEHBI KHUBOTHEIE?

Ha 3emae HeCKOABKO MUAJHOHOB BUAOB KK~
BOTHBIX, OONBIIIAA YACTH KOTOPBIX — HACeKOMble.
Cpean HACEKOMBIX CAMBII BOJIBIIOH OTPAT — Y-
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xu. HUKTO ne anaeT, CKOJBKO UX HA CAMOM J[eJIe,
[IOTOMY €XeroJHO YUeHEIE OTKDBIBAIOT OUYEHB
MIHOT'0 HOBLIX BHOB.

BOMLIIHMHCTBO JKHBOTHBIX HEe UMeeT BHYTpeH-
Hero cxenera, OHu Ha3LIBAIOTCA OECTO3BOHOUHEI-
MH. K HDO3BOHOYHEIM OTHOCATCA PEIOEI, 3¢MHO-
BOJHBIe, IPECMBIKATONIHECH, ITHIILI U 3BEPH.

TiockonLKy :KHBOTHEIE MOFYT IBHTATLCH, OHH
IEPEHOCAT pasHooOpasHLIE BeUlecTBa BO BCeH
ounochepe, Muorue HacexoMbie 00eClIeYUBAIOT
PA3SMHOMKeHUe pacTeHuii, &8 TOTOM PA3BHOCAT UX
cemena. I'pubiLie crophl, HAIPHMEP, YACTO Iepe-
HOCAT Ha TeJe HeKOTophle rpHOHEIe KYKH.

Msco, Mos10K0, Aiina, IKpa, MeJl — BCEero 5To-
ro He 6B1J10 ObI B MKHM3HH UeJOREKA, eCJH OLI He 6LI-
JIO JKUBOTHEIX. HeJloBeK BRICTYHACT B POJH XHII-
HMKa. B oTyinuue oT IPHPOAHBIX XUIIHUKOB Ye-
JIOBEK PACHOJIaraeT CcOBePINeHHBIMU OPYAHNAMN
MaccoBoro youiicTBa JKHBOTHBIX.

Bee :xuBoTHBIE, OT CJOHOB A0 MAMEHBKHX
MYX, YCTPOEHBI IOXOKe. MUMBOTHBIE KAMyTCH
OUeHb PasHBIMH, UX HoJee MHUIIMOHA BUA0B, OfF-
HIT U3 HHX GoJblllde, APYrie COBCEM MaJeHbKIHE,
Cpelld HHX €CTh JOAIOKUTENH, & ¢CTh U TakKie,
4TO MKUBYT MeHblIe cyTok. OaHAKO BeeX JKHBOT-
HLIX O0LeJHEACT HeCKOJLKO IPH3HAKOB. IIpek-
e BCero, BCE MKHBOTHLIC COCTOAT H3 KJIEeTOK.
KJCTKH KHBOTHEIX, K8K H KJCTKH pACTeHudd,
HeOIHMHaKoBLI., X pasmepri, dopmMa, pPacmoso-
JKeHMe B OPraHu3dMe 8aBUCAT OT TOTO, KaKyio pa-
60Ty BHIIIOAHART T NIJIH HHAA I'PYNIa KIASTOK —
TKAHB.
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Kaerku sKUBOTHBIX 00BIYHO OYEHb MeJIKMe, H
IX IPAKTHYECKH HEeBO3MOXMHO YBHAETEL 63 MUK-
pockoma. Kak ¥ B PACTHTENBHBIX KJeTKaX, IOX
KJeTOYHOH 000JOUKON HAXOMAHTCA ITMTOIIA3Ma,
B el — aapo. B oTanuiie oT pacTeHUN KJISTKHK
SKUBOTHBIX He WUMEIOT TOJCTBIX KJETOYHBIX CTe-
HOK. KpoMe TOro, y KHBOTHRIX B KJeTKaX HeT
mactul. CONMHeUHBIH CBET IPHHOCHT JKUBOTHBLIM
JIMIIIB TEIJ0 ¥ BOZMOXHOCTE BUAETH, HO He jaeT
nuiny. IIuuga B KJIETKH M<HBOTHBIX [OCTYyIaeT
CHapy:KH, a He obpasyercs BHyTpH. HeT B KJeT-
Kax JKUBOTHBLIX H BaKyoJseil ¢ KJI1eTOUHLIM COKOM.

ITumra XKUBOTHREIX — 3TO T'OTOBBLIE opraunde-
CKUe BelilecTsa. vILHBOTHLIE HIHTAIOTCA PACTCHHU A
MH WK ApYIUMU opraHusMaMu. HexoTophle »xu-
BOTHBIE IHTAIOTCH TOJEKO DACTHTENLHOH ITHITCH.
Hx Ha3bnIBaOT pacTHTEIBHOAAHBIME. K HUM OT-
HOCATCH MHOI'ME IDBI3YHBI, KONBITHBIE, MHOI'HE
AOMAIIHUE M.MBOTHEIR, HAIIPUMeD KOPOBBI, KO3hI,
sgomazu. HemMano sKHBOTHBIX, KOTOPLIe HUTAXTC
TOJBLKO APYI'HMHU XHBOTHLIMI, obecieunBasi cBoe
CVILECTBOBAHHE OXOToH. 3T0 xmmuBHKH. Turp,
BOJIK, JieB, TeHapZ OTHOCATCA K XHUIMHHKAaM.
XHITHHK He 0043aTeNIbHO GONBINTOH U CTPALTHBIH.
JJIst Toro UTo6Ll HasBaTh MKHUBOTHOE XHITHUKOM,
AOCTATOYHO 3HaTh, YTO OHO NHUTAETCH JPYyTrHMU
JKHBOTHBLIMH,

Hanpumep, KyKH-IKYXKeJIMIBl 4acTO NHUTA-
OTCH TOJLBKO ADYIHMY HACEKOMEBIMH M II03TOMY,
KOHEUHO, TOME ABASITCH XHIMHHKaMMA. Jlyduie
APYIruX KUBYT BCesAAHble yKUMBOTHLIE, YeMm Hpe
MEHIO, TeM O0oNpIIe IMIAHCOB, UTO, KAK ObI HHM HMa-
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ITanmepa u aeonapd — xuwHURY

MeHHJANCh YCJAOBHA, yAAacCTCA BANTH KaKOou-HH-
6yab KopMm. JHuBorHEBle, KOTOpbIe NHTAKTCHA
TOJBKO KAKOH-TO OJHCGH YL, OUCHE VA3BHNMEI,
1 MaJelnive U3MeHeHHUA B TIPHPOLEe MOTYT HpH-
BeCTH MX K rubeni. Yacro oM HaxoasasTcA mojg
OXPpaHOU YeJIOBeKa, KAK, HATPHMep, CYyMUaTHIA
Koaja, obUTalonIni B Aecax ABCTPAJINAH H IHTAIO0-
HIAHACH JHUCTBAMM SBKAJNNINTOR,

JLNBOTHEIE, KOTOPEIE MOTYT ITHTATHCSA 34 CUET
IPYTHX, He BBI3BIBAA WX ru0esd, HAZBIBAIOTCA
napasuTaMu, K napasuramM OTHOCATCA KOMapsl,
KOTOPBIE HUTAXTCH KpoBeio. Komap -— Hapyx-
HEI Hapal3uT. BHyTpeHHHe HapasuThl JKHBYT
BHYTPH TeJjla X03fAMHA M IHTAIOTCA BHYTPU €ro
KHUTeUHMKA UJIHA eJAT TKaHU, TO €CTh eJAT JKI-
BOTIIOE 3aKHBO.

aa IBMKeHHA JKHBOTHLIM HeoGXOAHMO
(IMCTh HEPBHYIO CHCTEMY, KOTOpad obecnedHBaeT
npueM HHAMOPMAIUI U3 OKPYIKAIONIET0 MUPA U ee
obpaboTky. 114 neperoca DUTATENLHEIX BEII[ECTB
1 KHUCJOpOJAa HYKHA CHCTeMa KpoBooOpalleHus,
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JII51 BEIBOJA U3 OPTaHI3Ma HeHYXKHBIX OCTATKOB —
BLIJEJHTENLHAA CHCTEMA, A 00ecIieyeH A KJIETOK
HeoOXOOMMBIM KACJIOPOAOM — JLIXATEIbHAA CUC-
TeMma. Ocobrle Opraisl HYHBI A1 TUTAHUA, KPO-
Me Toro, Heo0xoauMo o6ecIedUThL PA3MHOMKEHHE.

Or npyrHx OprainMsMoOB JKHBOTHBIE OTJIHYA-
IOTCSA Pas3BHUTLIMH OpramaMy 4yBCTB. HHKakKe
APyrue OpraEM3Mbl He CIOCOOHBI BOCIPHHAMATL
COCTOANNE OKPY/KAIOIIero MHpa TaK MOJHO, KaK
KHBOTHBIEC.

OHHM MOTYT BUJETE, CJABIIATh 3BYKH, YYBCTRBO-
BATH 33IaX¥W M BKYC, omyuwiare popmMy, HOBEpX-
HOCTDb ¥ TEMIEPATYPY NIPe/iMeTOB, ¥ UACTO BCE 3TO
HYKHO Je)aTh OJHOBPEMEeHHO.

Bce oTH KayecTBa HO3BOJIHIAN HEKOTOPLIM M-
BOTHBIM CTAThL NPEKPaCcHBLIMH OXOoTHHUKaMH. Te,
KTO HNUTAIOTCA TAKUMH CTPEMUTEILHBIMUA 00LEeK-
TaMH, KaK HACCKOMBIC, JOJKILI OBIThL emie OLICT-
pee, UTOBEI He yMepeTkh ¢ rojoaa. PasBuTeie opra-
HEI UYBCTB IIO3BOJAIOT NTHIAM COBEPIIATEL KOJIOC-
caJbHbIe Iepe/eThl, HeKOTOpLIe N3 HUX IOKpPbIBa-
1oT Gosee 15 THICAY KHJIOMETPORB.

TEIIJIBIIT CHET

Brarogapa ToMy uUTo cHer cojiep:KUT MHOTO
BO3AVXa, OH CAYMKUT OTVIMUHLIM TeHA0U30IATO"
poM. EcTu na yaume TPeujuT MOpOs, JOCTHTAIO-
it gasxke munyc 30—40°C, KH3UL T0J cHEToOM
He IpeKpalljaeTrcsd, IOTOMY UTO CHesXHOe OIesdso
coxXpanser GoJee BBICOKYVIO TeMiepatypy. lloa
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~ Jlacka necem epeliyna

CHErOM Tay TeNJo, UTC HeKOTODLie TPLI3YHEL
POXKIAIOT TaM JAeTeH, KOTOopLle He 3aMep3aloT.

MeuieBHANLIC TPLIZYHEE OPOKJIAALIBAIOT MEXK-
Iy TIOYBOIi U CIIETOM XHUTPYIO CeTh TOHHeJEeH, YacTh
KOTOPBLIX MOMKHO BHIETh paHHeH BecHO#, Korja
CHET yJKe COIIIeJ, & HOBAA TPABZ eIlle COBCeM Ma-
JICHBKAA., ITH Ke XObI CIYIKAT HM OXOTHHYBHMMU
yroabaMu. JIacKH ¥ ropuocTaH, KOTOpEIE IHTA-
I0TCA MBIIIIAMHM, TOMCE IPOHHKAIOT B 3TH XOIHI.

HNzBecTHO, UTO MHOTHE KypPHHBLIE NTHILI, K
KOTOPLIM OTHOCATCS TeTepeRa, IIyXapH U Kypo-
IATKH, HBIPAIOT B CHeT H HOUYIOT TaM. Ocelmaio-
mIMHCA NMPH NPERKKE CHEr IIPHKPBIBAET UX CBep-
xy. IITuna B raiire MOXKeT HEOKUAAHHO BLELISTETE
OPAMO U3-T10/( JLIK.

Masarxue, Tenabie 3HMLI ¢ OTTeHEIAMH IIPHBO-
OAT K TOMY, UTO HEKOTOpEIe HaceKoMble, 3aMep-
IHe B O3KHAZANIN Oy ayiieil BeCHBI, BLIXOAAT B OT-
TCHOEJH ¥ NYTEeUIeCTBYIOT Mo GeJLIM IIPOCTOpaM.
YacTo Ha HOJIAX B OTTeHENb MOMKHO YBHICTH
MOXHATHIX T'yceHHN faboueK-MeABeLUI, TYCeHHI]
COBOK HMJIM KOMAapPOB.
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MUTPAIIMH AHBOTHBIX

Co cmeHol BpeMeH rojaa Ha OojbHlel YacTH
3eMHOU HOBEPXHOCTH MEHHAIOTCA U YCJIOBHA MKH3-
HH JKHBOTHBIX. Ilopoit KaKyI0-TO YACTH Iofa JKH-
BOTHOE BBIHYK/[EHO OPOBECTH BIAJH OT POJAHBIX
vecT., IIpuyunnl, KOTOPLEIE 3aCTABJAAIOT MKHBOT-
HBIX NOKUHYTh MeCTa, I'e OHH POJAUIHCE, MOI'YT
OLITE Pa3HBIMM: HACTYIJEHHE XOJOJO0B, X<apbl
HMJIH CYXOro CE30HA WM MOXKEeT KOHYNThCA THIIA.
Taxue BHINYMIeHHLIE TYTCIIECTBUA HA3LIBAIOT-
cAd MUIpalHAMH,

HHusoTinlie, OpHCNOCOOHBUIMeCH K cMelle
BpeMeH I'oJa, OCTAIOTCH, a Te, KTO NPCANOYHTaeT
mepesIaTh HebaaronpusaTHoe BpeMA TAE-TO B
apyrom mecre, cobupaiorca B gopory. IlTenms,
JeTeHBIIIH, MAaILKH — IIOTOMCTBO 3TOTO I'ojfla Ko
BpeMeHH, KOrja Haj0 YXOAUTh, CTRHOBHUTCA yHe
JIOCTATOUHO KPeIKUM, YTOOBI BBLIJEPIKATH AaJtie-
KO¢ ImMyTelliecTBHE.

Hexoropble mTHIE] NPOAETAIOT KAMIBIR IO
OrPOMHBIE PaccToHaHuA, lepeMeiadick ¢ llpaiige-
ro CeBepa B sKapKue crpanbl. Jpyriuc OpocTo oT-
KOYEBBIBAIOT K KOry. 3UMOH BMCCTO VYJETEBIINX
HA IOr ITHI] HOABAAIOTCS APYTHE, KOTODPBIX CJOMK-
HO BCTPETHTH JIETOM. 3TH IITHIILI BLIBOAAT NTel-
IIOB Iia ceBepe, Ie 31Ma 10 CpasHeHUIo ¢ IalueH
ropasjao cypoeee, QOcHOBHOH NpUYNHOA HDTHYBIX
OyTeIlecTBUI cay:kuT He xoyox. IItuner MmoryT
OOJAEP/HBATL IMOCTOARHYIO TeMIepaTypy TeJia,
[IOPTOMY OHM BaIULUIeHbl OT MOpO3a He XywHe
MOXHAaTBIX 3Bepeil. Ilepo 1 NyX — IPEKPACHLIH
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Tyndposete zycu 8 Hrnduu

TENMJOHU3OAHDYIOUINA Marepual, HeJapoM OHH
HCTOABL3VIOTCH AJA MPOUIBOACTBA 3UMHeH OJleK-
ABl, a4 IYXOBHUKHU [0 II0ABJAeHNA HOBeHILIHX HOJIBIX
BOJOKOH OGBLIH €QUMHCTBEHHKOH Temioik U Jerkoi
OeXK 0 MOMAPHUKOB M aJBIINHHCTOR.

It zacTaB/AeT TPOHVTHCA B IIVTh TI'OJOJK.
Hacexomoaguaa nruna obpedena Ha rudenn B
3eMJIAX, KOTOPBIE TOKPBIBAIOTCA CHEroM U I'Jle Ha-
CEKOMBIE BRIXOJAT IIOCJC 3MMOBKH TOJLKC Bec-
Hoif. IITHILI, KOTOpble IHTAIOTCH CEMEHAMH,
XHUIMTHIKH K DaZalbIIUKH MOTYT NPOKODMHTL Ce-
051 1 B MOpO3.

Mnekonuraromne TO3Ke OXOTHO IMyCKAOTCH
B IIyTh, KOTA& CTAHOBHMTCA Heuero ecth. Kak u
OTHIBI, 3BEPH CHOCODHBI NEepeHOCHTh HU3KHE
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TEMIePATYPRI M 3UMOBATE B 3al0JI5Pbe, HO TOJL-
KO IpH ycjoBum Joctynnoro xopma. Cesepunle
OJIEHHW KaAbIN roZi ABUTAIOTCH HA IO, TJe OHH
CMOTYT LOOBIBATH KOPM H3-110J, cHera. B IIyCTHI-
He, MOKPHIBAIOLILHCA BeCeRHHU MM IBETAMHY, HOAB~
JadwTea 1 3pepy, HexoTopeie 13 HUX CIIacawoTes
OT HOTONHEIX CJIOMHOCTeHl B 0eCKOPMHIILI, BIIa-
Las B COAYKY, IPYyTHe JKe OIPHUXOAAT H YXO4AT.

Muorue ppidbl HepecTATCA — OTKJIAIBIBAIOT
UKPYy — JaJIeKO OT TeX MecCT, e JKHBYT OCTajlb-
HYIO UacTh roja. MaBecTHee APYTHX, NOMKAIYH,
nyTelllecTBHE JIOCOCST U YTPK.

JIococeBhie PLIOLI MHOTOUHCIEHHLI 1 Pas3irooh-
pasusl. HeKoTopEIe 13 HUX, HadpuMep, ropbya,
ceMra, Kera, MUBYT B MOpe, a Ha HepecT HOoJHH-
Mai0TCHd B YHMCThIe BePXOBLA pex. B nyTy UM npa-
XOAUTCA DPeoA0JIeBATEL BEICOKHe NOPOTH, Hepel-
KO nepenpeiruBad ux. Ilo Mepe TOro Kak JIOCOCH
ABIHKETCA BBepX IO peKe, ero o6JHK, OKpacka,
dopMa uedwcTeil MeHAKTCA. Te phIObl, KOTODLLE
JOCTHI2I0T BePXOBUI HEBpeAUMEIMHE, OTKAAALIBA~
0T HKPY, cA2a0eloT 1 B KOHIIe KoH1oB rubuyT. B ra-
Koe BpeMA CHHM CTAHOBATCH NobuLIueill MenBenpell,
KOTOpBIE BLIOpAChIBAIOT HX Ha Geper yiapoM Jalbl.
Pribw1, uByuiue B MOpe, 4 AJA pazMHOMEHHA
3aX0AAUIMe B peKH, HARLIBAIOTCA IPOXO/JHBIMHU.

¥ropb — npecHOBOAHAA prIda, OTAAJICHIIO HA-
noMuuamplnad 3Mew. Telo yrpa BBITAHYTOE,
AJIVNHHOE, ¥YTPH KHUBYT B HPECHOBOJHBIX BOJO-
eMax, HO MOT'YT Ha HEKOTOPOe BPpeMs BEINOJI3ATH
HA CYIHY ¥ Jasxke OJ3TH HEKOTopoe BpeMsd, 4TO6LI
nepebpaThes B apyroi sozoem. Ho ato He Bece
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Peunoi yzops

YyaeCHbIEC 0CODEHHOCTH 3TOH PEIOBI. XOTA Yroph —
MIpeCHOBOAHAS phIfa, pa3sMHOMAETCHA OH B ATJIaH-
THYecKOM Okeane, B CapraccoBoM Mmope. Caprac-
CBl — CKOILICHUA OKEAHCKUX BOAOpOcHeil, KOTO-
pble B IIPOILIOM YACTO CIYKHIIN MPpUYHHOHi rubenn
cyaoB. 3 MKPHHKHK, OTJIOKEHHOH B AT/JIaHTHYe
CKOM OKeale, NOABNAeTCS KPOIIeUHaA TI0JIYIIPos-
payHaf JHYMHKA, KOTOPAs OTIPABIASTCH B IYTh
K eBponeiickuM pexam. IlpurursiBaer oHa yike J0-
CTATOYHO B3POCJI0H, CIJILHC H3MeHHBIIUCE.
Murpanum He pPeJKoCcTh U cpefAu Oecnos3Bo-
HOUHBIX. Dafoura-moHapx nepecexaer CeBepo-
AMepHKaECKWH KOHTHHEHT, UTOOLI IDUIETETE: U3
Kanans! u auMoBaTh Ha AepeBbax B Mexcuke. Ba-
GOUKH K3 T0AA B I'oJl 3UMYIOT Ha OJJTHHX ¥ TeX JKe
JlepeBbsAX, KOTOPhIe HAXOAATCA IO TLIATeNbHOH
oxpaunoil uenosexa. Capanua, coGHpasick B Or-
POMHBIC CTaH, IYCKAETCS B MYThH B MMOMCKAX TH-
oy, B nponiaoM sTH HaceKOMBbIe OTTYCTOIIAAH 10~
JIsl, BBI3BIBAA T'0JA0H H CMePTh DOJBIIOTO KOJIHYe-
cTea Jiogeil. Mopckue Kpabsl BRIXOAAT HA CYUIY,
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Tje IMOABASIOTCH MX JIMUHUHKH, KOTOPLIe Yepes He-
KOTOpble BpeMs HAUMHAIOT HEYTOMHUMO JBUTATH"
cs K 3aBeTHOH nesu — moJsoce npubos, 3a KOTO-
PoOii ~— UX HOBBI1 JOM.

KAK MEHAIOTCA OPTAHH3MBI?

ITouemMy B MpOIINOM CJIOHOB He OL1TO, & ObIAKR
MAMOHTEI, & elle PAHLIIE He GbLIO MAMOHTOB, HO
6plIM KaKWe-TO APVIHe KHBOTHBIe? Kiaumar,
oJlefleHen e TLIAHETEI, COCTAB aTMoctheps, BYJI-
KaHHUecKas aKTHBHOCThL MEHSKTCH OT ThICHYe-
JeTHs K ThICAYSJIeTHIO,

Cpenm sKHBOTHRIX ocTaeTcs Bce DonbIlle Tex,
KTo GRICTpee Ha 0X0Te, Jydlle 3aMacKUpDOBAaH,
po:kaaer Goaplle noroMKoB. IloToM yeaoBua me-
HAIOTCA, ¥ Ha 0XO0Te CTAHOBATCSA NepPBLIMY ADY-
rie, HAIPHUMED, Te, KTO MeHbIIE YBA3aeT B TOAb-
KO UTO BBHIDABIIIEM CHETY.

Hzyuenue HCKONAEGMBIX PACTEHUIl H KHBOT-
HBIX ITO3BOJMJIO YCTAHOBHTB, YTO BHJIABI IIOCTE-
HeHRnY, OT TOKOJEHUS K IMOKOJSHHUIO H3MeHHAIOT-
cd. Yo 3Ke BLIZBIBAET 3TH H3MeHeHuA? BrLKUTEH
¥ OCTABWTL IIOTOMCTBO VAAETCH TOJLKO TeM, KTO
Jyullle Apyrux usberaer onacHocTell U JobkIBaeT
MMHIIY, a Bce ocTajJbHble BeiMupawT. Cnegyroniee
TIOKCAEHHEe YXKe COCTOUT U3 fieTeil ocobel, nydllre
IIpHCIOCOBNIEeHHBIX K 3THM YCAOBHAM, U CHOBA He-
npucnocobneHHsle K :KU3HU norubaior. [lepena-
4a IPU3HAKOB POJHUTe e MOTOMKAM Ha3bIBaeTCHA
HAaCJeICTBEHHOCTHIO,
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Heﬂuffosaep — UCKONAEMOC NUBOGIHQE

B KoHIle KOHIIOB, OPraHH3Mbl MeHAIOTCA TaK,
UTO CTAHOBATCH yiKe HEMOXOMMMH Ha TeX, KTO
IePBLIM BCTYIHJ B 9Ty TOHKY. Ho ¥ ycsioBuA no-
CTOSHHO MeHATCA, A BCJET 3a HUMH ¥ OpraHus-
MbI. JKH3HL HA TAKOHM M3MEHYMBOH 111aHeTe Ccy-
I[eCTBYeT TOJBKO ITOTOMY, YUTO BCE€ BHJBI CTpe-
MATCA CTATL «JYYIIUMY B 3TOM MUpe», HO BOT
OHHM JOCTUIVIM yCIexa, & MUD YKe ONATH u3Me-
HHJICHA, ¥ HYJKHO OpHclnocadiuBaThCA JajblIe.
JTO 9BONIOMMI,

3 MHOroumucjaeHHLIX IIOTOMKOB MOMKET BbLI-
JKHTH XOTs Obl YACTh, CCAH OHH PasHOOOpasHbI.
OnuH ay4lIe NepeHoCuT Xoiod, Apyroil — xapy,
OAWH Jy4uine obxopuTesa 6e3 BoIk!, a APYyroi BA-
IWT B TeMHOTE, OAUH GLICTpee GeraeT, APYroi ayd-
e npsauercs. HukTo He 3HaeT, UTo NPOH30IJeT B
caepyiomeM rojy. MsMeHUYHMBOCT:L OPraHH3MOB
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3allMINAaeT BHJ OT BRIMUDAHHUA — OOJBblle IIaH-
COB, UTO CPeJ/(1 PA3HLIX OPraHN3MoOB XOTA OBl He-
CKOJIPKO OKAXKYTCA TAKMMHM, UTO HOBBIE YC/A0BUA
He OynyT anxsa Hux npobiaemoii. Tak paboraer ec-
TeCTEEeHHbIA ordop.

HKuporusle POKIAIT MHOTO [JeTeHbINIeH,
pacTeHHsa pacCeHBAIOT OTPOMHOE KOJXHUECTBO ce-
MsH, 2 Ppu6GLl — CIOpP. JTO FAapaHTHA TOro, 4TO
X0oTs 6BI YACTH HOTOMCTBA HOMJIeT B TaKHe YCJIO-
BHsI, KOTOPbIE IO3BOJAT HE TONbKO BHIXKHTL, HO H
OCTABUTh IIOTOMCTBO. ¥ BCeX KHBOTHBIX, CKOJb-
K0 ObI HM OLLI0O NIOTOMKOB, BLI)KHBaeT B ¢cpelHEM
BCEro /IBA JICTEHBIIIA, TO €CThL CTOJIBKO e, CKOJIhb"
KO poauTeneii. JILBHI, THIATENbHO obeperaloliue
JBBHAT, WJH J0COCh, OTKJARABIBAKIMI ThlCcAYH
HKPHHOK, HOOHBAIOTCA TOrO JKe pe3yamTara, HO
PA3HBIMH OYTAMH. JIbBBI XOTAT, UTOOBI BBIKHJI
KAKABIH, ¥ 3a60TATCA 0 HEOOJIBLIIION ceMbe, & UK-
PBI JIocOCel TAK MHOTO, YUTO XOTH Obl HECKOJLKO
MaJbKOB CTAHYT GONMBLIMMH JIOCOCAMM ¥ BEPHYT-
¢Sl B PEKY, I/ie OHH [TIOABHAKUCHL Ha CBeT.

Hu oaux Bug He MOKeT COXpalHTh BeeX IO-
TOMKOB OT BceX poauTeseil. Eeau Ob1 3T0 mpouao-
1o xorsa 6bI ¢ OJHUM BHIOM OPTaHu3MOB, CKa-
JKeM, ¢ GO)KBMMH KOPOBKaMH, TO YiKe uepes He-
CKOJBKO JIET B BO3JyXe OBIJIO OBl TEMHO OT 3THX
#HYKOB, TONBKO HeCKOHeYHOE KOJHYeCTBO IMHINH
MOJKeT BEIZBATH GeCKOoHeUHOe YBeNHUICHUE YHhcaa
JKMBOTHBIX., 3eMJA HE TAK BeJUKA, KAK KajkeTcsd,
1 GOJILINEA YACTH SKHBOTHLIX THOHET, HO KasK LI
B/l MeHAeTCHA TaK, YTOORI OCTANIACE XOTS OBl YACTD
MOTOMKOB, — 9T0 60pE0a 3a cyIleCTBOBAHHE,
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YTO TAKOE BH?

Kasxercd, Bce OUCHB IIPOCTO — NOMAIIHAA KO~
Ka OJMH BH, a4 KaMbliiopasa — ppyroil. Boax —
9TO OJAMH BHJ, a JIUca Apyroid. A pa3Hsle TIOPOAbI
cobarx? OkassiBaeTcd, IOPOALI cobaK ~— He BHABIL.
Kak e IoHATS, UTO Takoe BuA? OpraHuaMbl, Ko-
TOpPBIE OTHOCATCHA K OTHOMY BHJY, JAIOT IOTOMCT-
BO, KOTOPOE, B CBOIO 04YePe/Ih, TOXe CIIOCOOHO TIPo-
AOJKUTL pof. To ecth atobasd foMaUIHAA KOIIKA
M KOT MOTIJIH ObI 06pa3oRaTh Napy, H y BUX NOABH-
nHck OB KoTaTa. Ho y IHCHIIBI B BOJIKA HE MOIKET
O6BITE O0IUX HOTOMKOB. Cienopareninilo, JHUCA H
BOJIK -— Da3Hblc BUABL.

TI'pynny 6am3Kux, ODOXOMHX ApYyr Ha Apyra
BUJ0B, HA3LIBAIOT poxoM. Hanpumep, MIMIIOBHHK
1 po3a, HOJAOCHHOBIK U NOAGEPE30BUK, GONbIasd
CHHHUIIA ¥ CHHHIA-MOCKOBK& OTHOCATCA K pas-
HBIM BU/1aM, HO K OAHHM M TEM JKe DOJaM.

HecKogbKo BIHM3KHX PoA0oB 06pas3yioT ceMelcT-
Bo. Hanpumep, MaHTepbl, KOHIKH, PHICH OTHOCATCH
K CeMeHCTBY KOINAubUX.

Cuuraercsa, uTO BCE
JKHBBEIE CYILECTBA — 3TO
Gam3KHe MWJIH JanbHHe
poacreeHauru. Komkun,
MBIy, cobaKy, CBHUHRHT —
MJIEKONHTAIOIIHE, 8 KYpH-
Hpl, CHEHUILI, OPJILI B 3A06-
JIMKY — ITHNRL. IITHIIEI K
MJICKOTIHTAOIHE — 2TO Kowru omuocsmesn
foJiee KpYIHbIE TIPYNNBI, K ceMeicmsy KOULAUbUX
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KOTOPbIE HA3LIBAIOT KAaccaMu. VI Te U IpyTHe 0THO-
caresl K MO3BOHOYHBIM, TaK KaK Y HUX €CTh BHYT-
peHHIIT cKeneT. HaceKoMble e HMEIOT Hapy K HBIH
CKEJIET H IIECTDb HOT'. Bee OpraluaMe! ¢ TRKUMY [IDH-
3HAKAME OTHOCSATCH K KJyaccy Hacekomblx. Ho
IIO3BOHOYHBIE, I HACEKOMEIE — BTO0 YKHBOTHEIE.

HerpyaHo 3aMeTHTE, YTO AJA IOCTPOCHHSA PO-
JOCJOBHOTO JpeBa *KUBLIX OPraHH3MOB HeolXo-
OMMO CpaBHUBATEH H HCKATh MOXOKIX. Ho He Bee
npusHakKW oAuUHaKOBLI. HexoToprie MOXKHO Hc-
1I0JL30BATE AJA BBIACHEHUS POJACTBEHHLIX OTHO-
meH#id, a Ipyrue MOLYT 3&@BecTH B Tynux. Ha-
npHuMep, Y3KHE JHCTLA HBBI U JUJIMHN BOBCE HE
CBUAETEJNBCTBC TOTO, YTO ITH pacTeyus — Oams-
KUe POACTBEHHMKH, HO CTPOEHNE IBETKA OAYBAaH-
YUKa& ¥ ACTPphI TOKa3BIEaET, YTO OHHU IPpHHALJe-
JKAT K OJlHOMY ceMeHCTBY,

KARK INIOABHJACDH KH3HL?

MozkHO cUHTATH NPAKTUYECKH OecCIlopHBIM,
4yTO B MOMEHT 00pA30BAHNA 3eMJH X U3HHA Ha Hell
ne 6p110. Yeaosug OBITH MACTONLKO CYPOBLIMH,
YTO HH OAHA M3 U3BECTHRIX JIOAJAM (POPM KHU3HHN
He MOTJa CYIUIeCTBOBATHL B TAKOM Mupe, MbI 3Ha-
€M, UTO BO3PpacT 3eMJH OKOJIO  MUJIJIAAPAOS JIeT.
Korjia :Ke MoABHIHCH NepBble JKUBLIE OPraHM3-
Mer? CaMbIM J{PEBHUM OCTATKAM JKHBLIX CYI[ECTB
no4uTH 4 MEIIHapia JeT.

Yro :xe npoucxoguao Ao sroro? Kax mMeHHO
3apoanUIACh JKHU3HEL HA Hallel naanere? 3To oquH
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Honeoe apema 3eman 6oiaa NulAGIOUIUM LLADOM

M3 TeX BONPOCOB, Ha KOTODLIE, CKOpPEe Beero, HU-
KOT/Ja He YAACTCA MOAYYUTh TOUHEIH OTBET ~— MbI
MOJKEM JHINL IpeanonaraTh. Iloka He HalieHo
cJe0B Opraiu3MoB cTapiie 3,85 munnuapnaa ner,
3TO He 3HAUHUT, YTO UX He DBBLIO

BrIIBUTAKOTCA THITOTE3EL, UTO JKH3HEB MOTJIA I10-
nacTe Ha 3eMJI0 I3 KOCMOCA BMECTe ¢ BeUIeCTEOM,
K3 KOTOPOro o6pasonanach SeMJId, I Ob1jia IIpu-
HeceHa MeTeopHUTaM, Jaske eclim JKU3HE 3ap0O -
Jach He Ha 3eMJle, KAK 0HA BOBHHKJA B KOocMoce?

BoabIHHCTBO VUEHBIX CYUTAET, UTO KHU3HB
MOSIBHJIACE GJIATr0Iapsi TOMY, UTO IPOCTHIE MOJAEKY-
Jbl IpeBpallaIuch Bo Bee fosee 1 Gosee CIaoKHbIe
0 TeX Mop, MOKa OHK He HauyaJM co3/1aBaThk cebe
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ODOJAO0HBIX, PABMHOMKATHECH, YKUTE. MHOIHe opra-
HIYECKMEe COeMMHEeHHA M CJOKHBbIE MOJIEKYJbI
MOJKHO IIOJYYHUTE CErOfiHA B 1a60PATOPHH, HO IO~
Ka He HAHN/IeHO cliocoda ceJlaTh TaK, yTo0bl OHH
SKMJIH K Pa3sMHOMKATUCE CAMOCTOATENRHO.

Yro ke 3a cyniecTBa OLLIH T€, KTO CTAJH Iep-
BBIMH 06HTaTenaAMHu 3eman? CunTtaercs, 4TO 9TO
OpinK GAKTEPHH H CHHE3eJIeHBIe BOAOPOCIH, IO-
XO0MKMe HA Te, YTO Mbl MOYKEM HAHTH Ha 3eMje H
ceronuda. KoHeuHo, OOHADYIKHTE CHAebl OTHEAb-
HBIX DaKTepHil OUeHb TPYIHO, HO MX KOJOHUH He-
peAKo OBl AOBONBHO GOJBLINE U OCTABUIK AO-
BOJILHO BHYIIMTENLHBIE CJIELEI,

B Te nanexue BpemeHa, BEePOATHO, BOSHHKJH
M IePBRIE 3KOCHCTEMLI. JKOCHCTEMA ~— 3TO He-
CKOJBKO BHIOB, KOTODPBIE MHUBYT BMECTE U BJIMUS-
0T APYyT Ha Apyra. Hanpimep, MOXKIO H3y4YaTh
JKOCHCTEMY IIPVAA, B KOTOPOH JKHBYT PACTEHIA,
BOIOPOCJH, BOAHBIE HAaceKOMEIE, PBIGLI M BOJO-
IIIABAOIIHE ITHIBI, Bejes 3a opranuaMaMi, Ko-
TOPHIE CO3/JA10T NHTATENLHEIe BEUIeCTBA B3 BOJIbI
W YTJIEKHCAOTO rasa, MOABJAIOTCA Te, KTO HC-
IOJIL3YET 3TH BellecTBa. Bogopocau nuraloTesd 3a
cuyeT (POTOCHHTE3R, TO €CTH COZXAKT IMUINY IIDPH
OMOIUIH COJHEUHOI'O CBeTa, UX MNOERI0T APYTHe
OpPraHyu3MEel, TOYHO TAK e, KAK DAacTHTEJbHOAL"
Hble KHBOTHLIC ITHTAIOTCA 3eJICHBIMH YacTAMH
PAcTeHHH, CIIOCOOHBIX UCIMOAB30BATh COMHEUHBIH
ceeT. CKopee BCero, B CAMBIX JIDEBHHUX COOBIIIECT-
BAX OPraHM3MOE He OBLIO CYIUECTB, CIOCOOHBIX
HCITOJIB30BATE COTHEUHLIN CBET, TO €CTh IUTATLCH
3a cueT (poTOCHHTERa, — BHEPIHIO HM JAaBaJIH XH-
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Tax avizaadenu ofumamentl OKeaHos
2600 man nem Ha3ao

MHUYeCKHEe peaKkilHM, TO ecTh XeMocuHTes. Taxue
OpraHM3MLI eCTh 1 B Halre BpeMsa. OQHAKO C IOSAB-
JeHHeM CYINecTB, KuBymux tiaarogapa ConHny,
OHHM OCTABUJH BeyUlHe NO3UIHH Ha IJIaHere.
@ oTOCHHTEIUPYIOHINE OPTAHHU3MEI — €HHCTBEH
Has IpHUYHHA TOro, uTo B Haurell armocdepe Go-
Tee onHON maAToOl cocTasadeT Kucnopos. Oxono 2
MHITHADAOBR JieT Haszaj KHCJopoJa CTalo Tak
MHOT'O, 4UTO HEKOTOphie OPraHH3MBbl CTalW WHC-
NONbL30BATh €ro OjdA AeixaHudA. Tak OpousolLia
KHCJI0POAHAA peBonwuug. B peayiasrare 6oMb-
IHMHCTBO OPTaHU3MOB Ha 3eMJe CerogHs HE MO-
ket oboiiTHeh Ge3 KuCIopoa.
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KAK BO3HHRJIH
MHOTORJIETOYHBIE OPTAHHU3MBbI?

Ha BeMse IMINL caMpele IPOCTLIE CYIIECTBA
COCTOAT U3 OJHOH KneTKi. Bee ¢l0KHO oprasu-
30BaHHBIE PACTEHWA, JKUBOTHLIE U I'PHGLI COCTOAT
H3 HECKOJbKHX KJIETOK, H Y OOJLIIHECTBA MHOTO"
KJETOYHBIX OPTaHU3MOB KJIETOK JeHCTBHTEIBHO
OYeHb MHOTO.

Ilepexon K [ABIXaHWIO KHCIOPOAOM BLIZBAJ
HeoOXO0AHMOCTL TOT0, UTOOLI BeCh KHCJIODPOA A0~
XOOHJ A0 BeeX KJaeroK. Ho BHauale Kucaopona
GBIJIO AOBRCOIBLHO MAJIO, TAK UTO €ro GLIJI0 HeocTa~
TOYHO ANA NPOHHKHOBCHHA B I'ybh KJIETOYHEIX
caoes. Y nuuIL Korga AeATesHOCTh QOTOCHHTE-
SUPYVIONINX OJHOKJETOUHLIX IPHBEIa K TOMY,
uTo aTMocdhepa 3eMIH HACLITUIACE KUCIODOLOM,
TMOABUANHCH MHOTOKJACTOUIILIE OPIPAHHIMEL.

¥Y3HaTL, KAKOBA Obljia KOHIIGHTPAIIAA KUCIO0-
poja B NPOIIJOM, MO3BOJAAKT IedJOTHYECKHEe
nabvickanuda. Hexoropsle MUHepasisl He MOTYT Cy-
I[ECTBOBATL B aTMocdepe, BOTATON KHCIOPOIOM,
#, ec1i 65 UX YAAJ0CH O0HADYRHATE B KAKOM-HH-
0yIb cJoe 3eMHOH KODEBI, TO 9T0 03HAYAJ0 ObI, UTO
KHCJAOPOAA B Te BpeMeHa OLLIO JOBOJBLHO MAaJjo.
XoTa "KU3HDL BOBHUKJIIA J[OBOJBHO JIaBHO, IIepPBLIe
MHOTOKJICTOUHBIE CVIICCTBA NMOABUAHCE YVTh
fosee OOHOrO MHJLIHapZa JeT Hasah. 970 GbLAN
pacTeHuA.

MHorokJeTOUYHbIE JEHBOTHBIE IOABKRANCE ellle
noad:xxe — 600 MunauoHor Jer Haszafn. Kak HH
CTPaHHO, 510 OBLIM KPYIHEIE CYI[eCTBA, HATIOMH-
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ITelizan epemen NANEO3I0A

HalollHne Me/y3. B Te BpeMeHa Ha BCeil I1aHeTe He
OLIJIC HH OJ{HOTO XUIITHHUKA,

ITo Bceit BHUAMMOCTH, IEPRLIE MHOTI'OKJIETOY-
HBIe CYIIecTBa He CTAIH IPeiKaMH COBpeMeHHBbIX
MHOTOKJIETOUHLIX OpPraiW3MoOB, BHJIHMO, MHOFO~
KJIETOUHBLIe CYUIeCcTBa BOIHMKANHU He OJWH pas,
IlepBple CyLIecTBa ¢ TBEPABLIM CKEJIETOM ITOABH-
JHCH oKoI0 540 MunamoHon Jer Haszan. 00 aTuX
oprasnaMax MbI 3HAEM ropa3fo 6oabie, UX o0IHK
HM3BecTeH HAM TOpa3/o Jyulile, YeM BHCUIHHI BH]
CAMBIX APEBHMX OPraHH3MOB, BeJb HO CKeJleTy —
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HEeBa)KHO, pPaKoOBUHe, NMAHIUPIO HUJIHX KOCTH —
MOJKHO IIPEACTABUTH TO CYIECTBO, YbeH YaCThIO
OH ObLII.

ITockonbKy 10 MOMEHTA NOABJIEHUA CKeJleTa
SICHBIX OTIIeYaTKOB HE OCTaBaJIOCh, BCE, UTO IIPO-
HCXOAUJIO 10 3TOT0, HA3BAJM 9POU CKPBITOH JKU3-
HHM, WJIM KPHOTO30€M, a BCe, UYTO IIPOUIOILIO0
noroMm, — maJjaeoszoeM. CKejeT craja HacTosileil
peBoJIeil. 3TO omopa, a 3HAUYMT JABUXKeHUe,
BBICOKHWII POCT, 3all[UTA, BO3MOKHOCTDL IIPOTHRO-
CTOATL CHUJIE TAXKECTH Ha Cyllle U 3aBOEBATh HO-
Bble IPOCTPaHCTBA.

HysxHo noMHUTD, UTO CyIlla B TO BpeM#A ObLia
0e3)KN3HEeHHO, M BCe JXHMBOE CYUIeCTBOBAJIO
JUIIbL B OKeaHe. YTo )Ke BHIZBAJIO MOSABJICHIE CKe-
JieTa y ApeBHUX opranuamoB? BeposaTHo, yBesiu-
YeHHEe KOJHMYEeCTBA KHCJIOpPOAa IIO3BOJHJIO BECTH
f0oJiee aKTUBHYIO KN3Hb. AKTHBHOCTH IPHUBeEJa K
OBICTPOMY HAKOIIJIEHUIO TBEPALIX OTXOJ0B B opra-
HU3Me ¥ Pa3BUTHIO CKeJIeTa.

Hexkoropele opraHusambl 00pasoBBIBAIN KO-
JOHHU TaKHUX pasMepoB, UTO MEHAJN OOJIUK
JPEeBHUX BOJOEMOB. JTO N3BECTKOBbIE BOJOPOCAHU
U ryoxu.

BeposiTHO, mepBBIMH CYIIIECTBAMII, KOTOPbIE
Havyajayd YHUUYTOXKATD JAPYI'UX, CTAJIHN FOJOBOHOTHE
MOJLJIIOCKH, K KOTOPBLIM OTHOCSATCS COBPEMeHHEBIe
OCBMHHOTH, KapaKaTHUIbl U KaJbMaphl.

HecMmoTpst Ha TO UTO MO3BOHOYHBIE JKUBOTHbIE
MOABUJINCH TOKe JOCTAaTOYHO HABHO, OHH 3aHU-
MaJId He caMble IOYeTHbIE MecTa B APEBHEM pac-
KJajne cuj. BecuesiocTHbIe MaHIIUpHBIE — IIpef-
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KH pLi6, yrxe GbLINA MMOX0XKH Ha P10, KOTOPBIX MBI
eJlIM UJIM Pa3BoIUM B akBapuyMmax. [Tannups mo-
KpBIBAJ 11 6eCUeJIIOCTHBIX, U IIePBBLIX HACTOAIUX
pe16. Ho pui6el o6peny MPUBBLIYHBINA A8 Hac 06-
JINK JIAIIL MAJIJIUMOHEI JIeT CIIyCTH.

KAK 3ACEJIMJIA
IIPECHBIE BOJAbI?

Ecau B3aTh cTakaH ¢ O4eHb COJICHOI BOJOM U
CTaKaH C IpecHOil BOJOI, a IOTOM clleJlaTh TakK,
yTOOBLI BOJA B ABYX CTaKaHax coollmanach depes
LIJaHT, TO, He IepeMetInBasi BOAY, Yepe3 HEKOTO-
poe BpeMs Mbl YBUJMM, YTO BOJA CTaJa PaBHOI
COJICHOCTH B Ka’KJ[OM M3 CTAKAHORB.

TIoKpOBLI JKUMBHIX CYLIECTB IIO3BOJIAIOT COJIAM
BBIXOIUTH B BOJIY, U B KOHI[e KOHIIOB UMEHHO 3TO
CJYKUT IPUUNHOI rnbesil MOPCKUX OPraHU3MOB
B mpecHoii Bojge. [yig TOro 4To6bl BHIXXUTE B HO-
BLIX YCJIOBHUAX, CTAJIU HeOOXOAMMBI OpTaHbl, KO-
TOpbIe OTBEUYAIH ObI 38 TO, YTOOBI HE IPOUIOIILIO
KPUTHUUYECKOI1 [ToTepu coJieii, TO ecTh MOYKHU. PhI-
6B CTAJIM IePBLIMH CYIIECTBAMH C IICUKaMHU, Iep-
BBIMY IIPOHUKJM B IIPeCHBbI€ BOJBI M IpeBpaTH-
JICh TaM B MOJIHOTIPABHLIX X035A€B.

IIpuMepHO TO ke IPOUCXOJHUT C OPraHu3MOM,
3allJIBIBIINM U3 COJIEHOH BOAEI B IIPeCHYI0. XMMH-
YyeCKHil COCTaB BCeX OpraHu3MoB Ha 3eMiie OJn-
30K II0 KOHIGHTpalluU CcoJiell K MOPCKOM BoAe.
JTO elie OAHO CBUAETENBLCTBO TOrO, YTO XM3Hb
BO3HHMKJIA B MOPAX.
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KAK 3ACEJWIH CYIIV?

Js Toro uToObI OPraHusMm, JKUBYIINH B Boje,
CMOT IepedTH K JKH3HM Ha Cyllle B BO3AYIIHOII
cpele, eMy NPHIIIOCH CHJIBHO H3MEHHUThCH.
IIpesk e Bcero, craso Heo6XOAUMBIM 003aBECTHCH
TIOKPOBaMHU, KOTOPbIEe 3AIUTHIN Obl €ro OT IIoTe-
PH BOJBI I CMePTH OT BBICBIXaHUA.

Cujna TsxecTH — ellie OJJHO, BO3MOYKHO, Ca-
Moe TsKeJsoe NPensaTCTBYe A BbIXoAa Ha CyUly.
IlonpobyiiTe, Kymasich B MOpe HJIM 03epe ¢ KaMe-
HHUCTBIM JHOM, 3aliTH IO II0SC, HAWTHU TSAKEJIBbII
KaMeHb U NPHUIIOAHATD ero Haj Bogoil. Kak Toab-
KO BBl BbIHETE KaMeHb U3 BOJbI, OH Cpa3y CTaHeT
tsokenee. IIpuMepHO Takue OIIyIIeHUA JOJKHbI
OBLIM UCIIBITHIBATH CYLIECTBA, IIPUBLIKIIINE K K3~
HUY B IIJTOTHOY BOJie M IONABIIME B JJeTKHI BO3AYX.

Bce aTit npuynHbI OKA3aJUCh AOCTATOYHO BeC-
KHMH JJIS TOT0, 4TOOBI IIOUTH ABa MIJLJINADAA U3
YyeThipeX, B TeUeHNe KOTOPBIX Ha 3eMJje CyIlecT-
BYeT KU3Hb, Ha Cyllle, CKOpee Bcero, He OLLIO HU
OJITHOTO JKHUBOTO cyillecTBa. Takske Ha njaaHeTe He
66110 mouBkl. [yist ee o6pa3oBaHUs HEOOXOAUMEI
JKHUBbIE cylllecTBa. Bojopocay U JUINaNHNKA Ha-
CTOJILKO HeTpeboBaTeJbHLI K YCJIOBUAM o0HUTa-
HUS, UTO 3aCeJISIIOT roJible kKaMHuu. VI3BecTHO, YTO
MMEHHO OHW CTAHOBATCS HEePBLIMH MOCTOSIHHO
SKMBYUIMMHU OpraHM3MaM’ Ha 3aCTHIBUINX JaBO-
BBIX ITIOTOKAX TIOCJI€ U3BEPXKEHUA BYyJIKaHA.

TIouyra npmBJeKJia pacTeHusd, a 38 PACTEHU-
MW OPUILIN W JKUBOTHBLle. BeposTHO, IepBhIMU
Ha3eMHBIMHU pPacTeHUSAMU CTajJUd INeYeHOUHbIe
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Jec kamennoyzonbH020 nepuoda

,IIaJIeKI/Ie HOTOMKMH IIePBBIX 3€JIeHBIX IIOCe-
JIEHIIEB YKXUBYT Ha 3emne U ce

MXHU

Hx nososbHO

uaac.

MHOTO B JlecaX cpegHeU IIOJIOCHI.

o

SKM3Hb BBHIILJIA HA CYLIY IPAMO U3

?

Bepoarso

Bo3MOXKHO, B TOT MOMEHT Ha 3eM-

Je He OBLJIO He TOJBLKO [IpeCHOBOJHBIX OpraHma-

vy

MOPCKOHX BOABI.

IToasoauble pac-

TeHUsA He HYXKJaloTCA B CUCTeMe IIpoBeJleHUsI BO-
JIbI — OHA OKPYIKAET UX CO BCeX CTOPOH. Bosabmrasn

MOB, HO ¥ BOODIIIe IIPECHOI BOJBI.

€T Ha CyIlle M BLIKaunuBaeT

(Y

YacTb pacTeHHNH KUB
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BOJY C PACTBOPEHHBIMHU MUHEPAJIbHBIMHU COJAMU
13 mouBbl. OHM HA3KIBAIOTCs COCYAMCTHIMU. Bee
XBOMHBIE, IBETKOBLIE PACTeHNA, BLIpaboTaly 0co-
6ble TPYOOUKH, KOTOPBIe HA3LIBAIOT COCYAAMU.

Onopa M BO3MOXKHOCTb IOAHATH BOJY HaK
MOBEPXHOCTHI0O 3eMJU IPHUBEJU K IOSIBJIECHUIO
JpPeBEeCHBIX pacTeHWil, MOSABUJINCH Jieca, M opra-
HUYeCKIe BellleCTBA CTAjJM BhIpabaThIBaThCA Ha
IJIaHeTe B GOJBUINX KOJHUecTBax. Passurie pac-
TeHNH C MOIHBIMH KODPHAMHM H3MEHMJIO O0JIMK
3emuu. Bepera crtanu 6ojee U MeHee IOCTOSIH-
HBIMHU, U IIOABUJINCE PEKH U 03epa.

KAK IIO3BOHOYHBIE
BBIGPAJINCH HA CYIIY?

Baons 6eperoB ApeBHUX MOpei IIaBaau KUC-
Tenepble pbIOBI. Jloaroe BpeMsi OHM CUHTAJNCH
BBIMEPIINMH, HO OKa3aJ0Ch, YTO OHU JKHBYT B
rIyOMHAX OKeaHoB M ceifiuac. OT KuCTemephbixX
poI6 ONPOUMBOIIIN CYIleCTBa, Ha3BaHHe KOTODBIX
roBOPUT 00 UX o6pase "KU3HU. ITO 36 MHOBOJHbIE,
K KOTOPBIM OTHOCATCS TPUTOHLI, calaMaHJPBI,
JIATYIIKK U 2Ka0bl. 3eMHOBOJHLIE HEe MOIJIN yAa-
JSATBCSA JaJIeKO OT BOJOEMOB, IIOTOMY YTO BOJa
OblJIa MECTOM PasBUTHA IIOTOMCTBA U IIOTOMY, UTO
BpeMeHaMIH JIUIIL B BOZe MOKHO ObLJIO HAMTH J0-
CTATOYHOE KOJUYECTBO IMULIA.

OpHako B KAMEHHOYTOJIbHOM IIepHoje Ha cy-
IIe 3alIyMeJin Jeca M3 JPEeBOBOBHAHLIX DpacTe-
uuii. Jleca sTu ObLIN CKOpee MMOXOXKH Ha OoJjoTa,
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Buvix0d amdubuit na cyuty

TaK KaK BCe pacTeHHs CTOAJH B Bofe. B 5T0 Bpe-
MS MOXKHO ObLJIO OGHAPYsKHUTH CTPEKO3 C pasMa-
xoM KpbLIbeB 70 caHTMMeTPOB MJX METPOBYIO
MHOT'OHOXKKY.

TocTenmeHHO MeJKHe 3¢ MHOBOJHBIE CTAIN BCe
6oJIbIlle BpeMeHH IIPOBOAUTL Ha CyIlle U IIpeBpa-
THJINCL B PENTHJIMH, UIU IIPeCMBIKAIOLUIUXCH.
Tak MOABUJINCH CYIIECTBAa, KOTOPbIE 3aCYKUIHU
CJABY caMBbIX H3BECTHBIX oburareineil 3emian
npoiaoro. IlpecMbIkarounecs IPooJKaIN pas-
BUBATLCH, W CpPely HUX ITOSIBUJIUCH TUTAHTHI —
JNHO3aBPbI.

KaMeHHOYTIoJIbHBII IepUOL IIOJYYNJI CBOE Ha-
3BaHHe M3-3a TOTO, UTO APEBOBHUJHBIE PACTEHU
TeX BpeMeH HCIOJL3YIOT ceifdac KaK MCKonaeMmoe
TOIJINBO — KaMEeHHBIN yTrojb.
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B I'’IYBb KOHTHHEHTOB

s Toro uToGHI 3aBOEBLIBATH BCe DoJiee OTAA~
JIeHHbIe IPOCTPAHCTBA, PACTEHUA U KUBOTHbIE
ObLIM BBIHYIKJEHBI 3AlIUTHTL CBOE IIOTOMCTBO,
KOTOpOEe OKasajioch ropasno 6oJsiee YA3BHMBIM U
He MOTJIO cyuliecTBoBaTh 6e3 Bojbl. IlamoporHu-
KH, XBOUIH ¥ IJIAYHBI, & TAK2KEe 3eMHOBOIHbIE MO-
YT CyUIECTBOBATD JINIIb TaM, I'Zle BIAaKHO.

Cema pacreHus B ILTOTHOU 060JIOUKe M AHILO
TIPECMBIKAIOIIETrOCA 9TO U €CTh Te [IBA NOCTHUKe-
HUSA, KOTOPble NPOJBUHYIMN KU3Hb B IVIyOb KOH-
THHEHTOB.

IperHue sIiiepbl, IpecMbIKaOIecsa CTaId
COMEpHUKaMM JPYruX H3BECTHBLIX HaM KJACCOB
IIO3BOHOYHBIX: ITHI] ! MJIEKOIIUTAIOMX.

IITunel, ciocobHbIe K MOJIETY, U MJIEKOIIMTAIO-
1Ie, BHIHAIIINBAIOII[NE JleTeil BHYTPH TeJsa, Jyd-
IIe 3alfuilaji moToMcTBO oT Gen. Kpome Toro,
AKTHUBHOCTb 9THUX KMBOTHBIX CTaja TAKOU BBICO-
KOil, YTO NTUIHI ¥ MJIEKONUTAlOLINe, e[UHCTBeH-
HbIe U3 BCeX, CTANH TeNJOKPOBHBIMH. BBICTDO
AaN MeAJeHHO Oeraer sllepuIla, Iojsaer 3Mes
WJIN ILTBIBET KPOKOJMJ — 3TO 3aBUCHUT OT TeMIie-
paTypbl BO3AyXa WX BoAbI. IlTUIla 1 3BEph aK-
THUBHBI TOTZA, KOTJAa CHITHI.

TlonsapHble u faxe yMepeHHbIe ITNPOTH TaK U
OCTAJNCh NpPaKTUYeCKU HesaceJeHHBIMHU IIpe-
CMBIKAIOIIUMUCH, UX CTUXUS — TeIlJIble CTPAHBI.
Tenuio 3a cueT ebl — 3Ta 0COOEHHOCTH ITO3BOJIH-
Jla TEeHNJOKPOBHBIM PacCCeJHUThCA B XOJOAHBIX
cTpaHax.
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NNOYEMY BBIMEPJIH JHHO3ABPBI?

Oxono 70 MUIJINOHOB JieT Has3al 3HAUUTE/b-
Hafg 4acTh BUJIOB UCYe3Jia ¢ JIUIla 3eMJM, & OCTaB-
IIrecd IIPOMOJIKMJIN PA3BUTHE W AAJV HaUaJo
TeM, KTO HacesasloT 3eMJIio ceroua. Bonsure Bce-
ro pasuoofpasue YKUBBIX CYIIeCTB COKPaTUIOCh B
MOPSX, XOTA MPOABUIOCH 9TO U Ha cylue. BoJsb-
LIYI0 M3BECTHOCTH ITOJYUUJIO UCUE3HOBEHUE JU-

HO32BPOB.

BosmokHO, ouu morubam moTomMy, UTO Ha
3eMuIi0 ynaj GoJIbIION MeTeoOpUT U NNONHAJ MHOTO
NILLJIN, B pe3yJIbTaTe 4erc uaMenuicda kanmar. Ho
IIbLIb HE MOJKET TaK JOJIT0 BHCEeTh B BO3AyXe —




CYZS 110 ICKOIIaeMbIM JaHHBIM BRIMHPaHHE JUHO-
3aBPOB IPOHUCXOANIIO JOBOJILHO Me/[JIeHHO,

BosmorxHO, yMeHblIIeHNEe BHIOB Ha BCeH ILIa-
HeTe CTaJI0 IIOCJeJCTBHAEM TOTO, YTO IOSBHJIOCH
MHOT'0 IIBETKOBBIX pacTeHnil. OHU ycBauBajIN ro-
pasfo OoJbille MHUHEpPaJbHBIX COJIEH, IIO2TOMY
MeHbIIIe COJIell CTEKaJI0 B OKeaHbl, B pe3yJbTaTe
Yero cocTaB BOABI M IMOYBBLI N3MEHUJICA HACTOJb-
KO, UTO BBIJIeP’KaTh HOBbIE YCJOBUA CMOIJIU He-
MHOTHeE.

Ha 3emie mosasBaaiock Bce GOJIbIlIe XUITHU-
KOB, He 3aBUCAIIUX OT COTHEYHOTO TenJja — MJie-
KonuTammux. [JuHo3aBphl OBIIM HACTOJIBKO Be-
JHAKH, U9TO MJEKONHUTAIOU[Nie He IIPeJCTaBIAIN
AJISL HUX Cepbe3HOM OIIACHOCTH, HO KJIUMAT B Ije-
oM cTas GoJiee XOJIOJHBIM, U HOUHOE OlleleHe-
HUe JeJayo YA3BUMBIMH UX AeTeHblued. [InHo-
3aBPHI HE BBIHECIU N3MEHUBIINXCSA YCIOBUM.

KAK IIOABHUJINCH JIIOJAH?

Co Bpemenu Bbixoaa pabor HapBuHa JOIH
JIIOOAT MOCIOPHUTL O IPOUCXOMKJACHUU UeJIOBEKa
oT 06e3bsaHbl. JleficCTBUTENIBHO, CXOCTBO 10OPA3H-
TesabHoe. Ho MHOI0O JOBOAOB, KOTOPhIE 3ACTABJIA-
0T 3aZyMaTbcsa — Tak Ju aTo? HesaBucHMO OT
TOT0, KAKOI TOYKH 3PEHUS Thl NPUAEPIKUBAEIIb"
cdA, HeIJIOXO y3HATh MmoJipobHee, KAK 00BACHIIOT
NPOUCXOXKJIeHNE UeJIOBEKa YUeHbIe.

Hajiekue mpejkn 4eJIOBEeKOOOpPA3HBIX 00€3b-
AH JKIJIM Ha JepeBbAX. Korga-to mo TpaBAHBIM
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Yenoserxoobpasnas 06e3vana

PAaBHHMHAM 3eMJH XOAUIN O00e3bSAHBI, KOTOpPHIE
OPEANIOUNTANNA TNepeABUTaThCA Ha ABYX HOTaX.
OHu 6n111 coBCeM HeOONBIINMY — OKOJIO MeTpa.

IIpomio oKoJIO MONYyMUJIIHOHA JIeT, IMPEKae
yeM S5TH CyIHecTBa HAYaJyd CO3JaBaTh OPYAUSI
TPYZa, TO €CTh NPeIMETHI, 00JIerdarolye JX13Hb.
ITpunaATO cunTaTh, YTO KMEHHO TOT/JA HOABUIUCH
nepsbie Jiogu. Ilo GoabilioMy cueTy, 5TO OCHOB-
HOE 3aHATHE JIoAell U B HAIIIY JHU. Y UeHbIe Ha3bl-
BAIOT IIePBOTO YeJIOBEKa YeJ0BeKoM ymeasim. Op-
TaHU3M JPEeBHUX JIOLeH ITO3BOJAJ MM BECTHUH
JAHEBHOM 00pas JKU3HU, KAK M OOJbUINHCTBY JIO-
Jell B HAIIW JHH.

Cnycra HexkoTopoe BpeMs B Adpuxe Io-
SABIJICA YeJIOBEK Pa3yMHBIH, TOTO Ke BUAa, UTO U
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CmyneHu 3601104UL LeL0BEKE

aBTOp, U YMTATEJN 9TOH KHUru. Bmecre ¢ HUMH
7 UX OpeAKu — HeaHAepTanaslbl. Jlojroe BpeMs
JIoAW xuiau B Adpure, morom 3sacemuan Ep-
pasuio ¥ OTHOCUTEJbHO HEJABHO MPOHUKJIM B
Amepury.



HA IIOBEPXHOCTH
3EMJIN
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YTO TAKOE TEOTPA®HA?

Jlronsam BpAX Jiu yoKe yAacTcsa oOHaApYyKUTh HA
3eMJie HOBBIM KOHTUHEHT UJIU Mope. Bpemena Be-
JIMKUX OTKPBITHUH mpoiau. MHOrue myTeiect-
BEHHHUKHU NPOULIOro He ObuIu reorpadamu, jga u
He cyliecTBOBaJsIO Takoi npodeccuu. HoBble zeM-
JY OTKPLIBAJU M HHUPAThl, U aBAHTIOPUCTBI, U
opecTynmHUKM. YacTo mpaBuTeslu TroCcyJapcTB
ofecrieunBaIu CHAPSYKeHUe SKCIIeqUINI U HaHU-
MaJIHd ITyTEeUIeCTBeHHUKOB JJsl TOro, 4To0Bl OHU
MCKAaJIU JJIsI HUX HOBBIE 3eMJU. B Te BpemMeHa reo-
rpadusa 6s11a B OOJIBIIIOM IToYeTe.

Ho nHecMoOTpst Ha TO YTO HaceJgeHne 3eMJH 110~
CTOSAHHO YBeJUUMBAETCS U yKe cefuac Ha I1J1aHe-
Te JKUBET HeCKOJbKO MUJIJINAPAOB YeJOBEK, CTh
MecTa, Ky/Ja 4eJOBeK IPOHUK JIUIIb HeJaBHO HIIN
rJle elje HUKorAa He OblI — ¥ UX HemaJso. Tpya-
HOJOCTynHbIe palionsl Bocrounoit Culupm u
HanbHero Boctoka, ropsi A3uu, HEKOTOPLIE Paii-
OHBI AHTAPKTHUBI U APYTYe TePpPUTOPUU He IIoce-
IaJj eimfe HUKTO. B 9TO TpyAHO NOBEPUTH, HO 3TO
Tak. TeM He MeHee BCe 3TU MeCTa HaHeCEHDLI HA
reorpaduuecKme KapTsl 6Jjlarogaps aspo- U Koc-
MHYECKOH CheMKe.

dororpadus u TegeBULeHKE IO3BOJISIIOT Cero-
JHA mepefaBaTh KapTUHBI JaJeKHX CTPAaH B JIiG-
Oyio Touky 3eMJn. B mpomioM A 9TUX Iiesel
MOTJIZ ObITh HMCIOJBL30BAHLI TOJBKO PUCYHKH,
JHEBHEKHY IYTENIeCTBUI U YCTHBIE PACCKAa3HI.

Teorpad sl MOTYT OOBLACHUTD, IIOYEMY B JIOJIH-
He PeKH Jyullie PACTYT MOCERBEI, KaK 00pasyiorcs
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ropbl 1 MaTepHUKH, IT0OUEeMYy Ha OJJHOM OCTPOBE Bce
BpeM#A TyMaHbl, a Ha APYIroM KPYIJIBIN T'OJl CUAeT
coaHie. 'eorpadsl 3HAIOT, UTO PACIIOJIOXKEHNE I'0-
PONOB Ha pPaBHUHE, IBETOB Ha JIYI'y, XUIIHBIX
IITHI B JIeCcy He CAy4YaiHo, a NOAUNHAETCA O0L{M
npaBuJiaM.

B mpomnom reorpads! MCKaJAM U HaXOIUJIU
HOBLIE 3€MJIU, a CeroJHA UII[YT OTBETHI HA BOIPO-
CchLl, IIOUeMy MUP JKHBeT TakK, a He rHaye, II0 Ka-
KHIM 3aKOHAM HUJIeT eI'0 PA3BUTUE U KaK Mup Oyaer
JKUTH Jaabliie. Kak 1 BCAKMII ncciiefoBaTelib, re-
orpa¢ xouer MOJYUYUTHL OTBETHI HA COTHU BOIIPO-
COB, HAUMHAIOIINXCS CO cjoBa «Kak». Ilpupozaa,
B KOHIIE KOHIIOB, HO3BOJISIET JOOUTHLCA ACHOCTH, U
BOT MBI yJKe 3HaeM, KaK TeKyT PeKH, I'ae He pac-
TeT JieCc ¥ HoYeMy ceroJlHs Takas norojaa. I'eorpa-
¢dusa nzyvaer NOBEepXHOCTh 3eMJIN U OTHOCUTEIb-
HO He0oJIblIIne COCeqHMe CJIOU.

Anpo 3eMsI — pacKaJIeHHbBII MeTaJITYeCKHAA
uiap, OKpPysKeHHbBI BsAsKou MaHTue. Ha manTun
HaXOoAUTCA 3eMHasl Kopa. 3eMJII0 OKDYIKaeT aT-
mocdepa TosuuHoit 2000 xkunaomerpos. Jlionm
INPOHMKAIOT JINLIbL B BePXHUE CJOHM 3eMHOIT KOPBI
1 GoJIbIIel YacThbi0 B HU)KHIE CJIOM aTMOC,)ephl.
B sTOoM TOHKOM cJi0€ HaXO0A4UTCS BCe, UTO M-I 3HA-
eM, — Halll MUP C TOXKAAMU U rpo3aMu, Irc2aMu,
poauvHaMu. VIMeHHO 3TOT TOHKWUH cJ0OiI — oc-
HOBHOH IpeJMeT U3Y4YeHUA eCTeCTBeHHLIX HaYK.
C naBHHX IIOp yUeHbIe IIBITAJNCh pasrajaTh Tal-
HBI HANIETr0o TOHKOrO MUpAa.

T'eorpad B coBpeMeHHOM 3HAUEHUU 3TOTO CJIO-
Ba — He NPOCTOH MyTellleCTBeHHUK, IIPUHECIHUNA
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pacckasnl O ZaJbHUX cTpaHax. HayuyHble BoO3-
MOSKHOCTH B Kaxnoi obGyiactu reorpadpuu cranu
TaK BeJUKH, YTO YVHUBepPCaJbHBIA reorpad mnpo-
CTO He ycIeJ OBl 3a CBOIO YKU3Hb U3YUUTL BCe pas-
JeJILI 3TOI HAaYKU.

Armocdepy 1 KIuMAT IJIAaHETHI ¥3ydaeT KJu-
MaTOJIOTHs, PeKH’, 03epa W PydbU HU3Yy4aIOT I'Uj-
poJioru, peaned — IpeAMeT U3yUeHUA reoMopdo-
JIOTHH, a MOYBbLI — IIOYBOBEJEeHUE.

Teorpagpua He ocrtaBiasier 0e3 BHHUMAHUA U
KUBbLIX oburaTeseii. Ha Bonpoc, KTO e JKUBET U
YTO I'Ie pacTer, oTBeuaeT Ouoreorpadud; U3MeHe-
HISI, KOTOPbIe BHOCUT B MUD UeJIOBEK, HU3ydaer
SKOHOMHUYEeCKasa reorpadus.

Teorpadusg — oOCHOBa €CTECTBO3HAHHUA. JTa
HayKa I10X0Ka Ha OOJIbIIYI0O KOMHATY C MHOMKe-
CTBOM JBepeil, BBIBOASLIUX B coceJHUE 3aJbl, —
K OMoJIoruu, reojioruu, GUsuKe, XUMUU U acTPo-
Homuu. Kpome TOoro, sra «KOMHaTa» U caMma IIO
cebe He mycTa, — B Heil HaXOAATCA CllellHaIbHbIe
noapasyenenusa reorpaduu, HaupuMmep IJIANUO-
Jorud — HayKa O JibJlaX 1 JIeJHUKax, MeTeoOpOJo-
Tud 1 Apyrue.

C ApeBHUX BpEMeH JIOAU HHTEPeCcOBAJHUCH
TeM, KaK JKUBYT B COCeJHUX 3eMJIAX, OTKyJa U
KyZa TeKYyT PeKH, ecTh Jix Gepera y okeaHos. Or-
POMHOE IPOCTPAHCTBO, B KOTOPOM eCTh U Boja, U
KaMHU, 1 o0jJaka, ¥ pacTeHud, 1 XKUBOTHBIE, Ka-
3aj10ch OECKOHEYHBIM, a dKCIEAUIIUN JOCTUTAIN
JIMIIIL HeJaJIeKNX IIpejie/ioB Ha3BecTHOro Mupa. ITo
Mepe TOro KakK CTPOWJINCH HOpPOTH, jieca epecra-
BaJnn KasaTbcA OeCKpallHUMHM dallaM{, & pexu
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IpeBpaliaanch B yanobHbIe IyTU AJIS TOPTOBJIN U
nyTelecTBUi. I'paHUIBI JOCTYIHBIX 3eMeJIb pac-
HIUPATIUCH, U, HAKOHEI[ YeJIOBEK CTaJ UyBCTBO-
BaTb, UTO NPHU >KEJAHUU OH MOKeT AOCTUYL JIo-
OOl TOYKHU IJIAHETHI.

Bce Ba nianeTe cBsizaHO co BceM. BrIpyOka
JIECOB BBI3BLIBAECT OCYILEHNE PEK, UCTOI[eHe T10Y-
Bbl — BBIMUPpaHUe L[eJbIX CTPAH, TeJble 3UMbl —
TasgHue JbJOB U MoAheM ypoBHA mopda. Cpeau Ha-
VK O IPUPOJie JIUIE reorpadus IIplTaeTcs MOHATH
KaKOBbI CBABU MEXXAY KJINMATOM, PACTEHUSIMHU U
SKABOTHBIMU, IIOYBAMH, JIOAbBMH X T€M, UTO OHU
COOPYIKAIOT.

XuMuKy aas paborsl HeoOxXoxuMa jJaboparto-
pusa, OGHOJOTy HYXKHO OTBLICKATHL pacTeHUe MJIU
JKUBOTHOE, UCTOPUKY HEOOXOAMMBI apXUB M ap-
XeoJIOTYecKasi Jormara.

Tonwko reorpadus — 9T0 HAYKA, KOTOPOIl He-
ob6xoauMa BcsA IJaHeTa 3eMJsi. iMeHHO O3TOMY
reorpa)usi M INyTeulecTBUA Bcerja OLIIH TECHO
CBA3AHBI MEKAY COOOIT.

CoBpemenHass reorpadusi HCIOJbL3YyeT AaH-
Hble, NOJyJYeHHble U3 KOcMOoca, COOpaHHbIe HAy4-
HO-UCCJIEJIOBATEJILCKMMY CyJaMU U caMoJIeTaMu
¥ CaMbIM COBPEMEHHBIM 3JIEKTPOHHBIM 00OPY/0-
paHueM. Ho, Kak ¥ B JpeBHHE BpeMeHa, reorpa-
¢usg HembIcITMAa 03 MyTeIlIeCTBHH.

Ornnunoe cHaps)KeHUe, 0e3yKODPU3HEHHBIH
TPAaHCIOPT U TOUHO PACCUMTAHHBLIN HJaH He y0e-
PeryT NyTelIeCTBEHHUKA OT BBIHYKJEHHBIX HO-
YeBOK, IIEPEMEHBI IOTOAbI, HENIPEeABUEeHHBIX CH-
Tyanui 1 HeOXKUJAaHHOCTeN.
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TEOTPA®HYECKHE KAPTbBI

Ha raoGyce m kKapre u300paskaloT IIOBEPX-
HocTh 3emui. Kapra — 3TO yMeHBIIIeHHOE U306~
paxkenue 3emyu. Bece, uTo HAXOAUTCA Ha 3eMJe,
0003HaYaAIOT Ha KapTe NIPU IOMOIIU YCJIOBHBIX
3HAKOB — TI'0pOJla KPY)KOUKaMHU, PeKU CUHUMU
M3BMJIMCTLIMYA JUHUSIMU, eJle3Hble JOpOoru —
YepHO-0eJbIMU HYHKTUPAMU.

Kaprel Moryr mokassiBaTh CHJIBHO yMeHb-
IIeHHYIO KapTHHY Bcell 3eMJu UaIu usobparkaTh
Kakoii-To ydyacTtok 3eMmJan Oojsee nmonapobuo. Hiasa
TOr0 UYTOOBI OBLIO HOHATHO, BO CKOJIBKO pas
VMEHBIUINJIN 3€MHYI0O IOBEPXHOCTL, Ha Kapre
YKa3bIBAIOT MacmTad. ITo CJ0BO M 0003HAUAET
«TJyOUHY YMEHBIICHNA» .

Hanpumep, macirab kaprtet 1:200 000 o3naua-
et ymenbirenue B 200 000 pas. [asa Toro uro0nI
MacuITab ObLI MOHATHEE, HYYKHO 3alIOMHUTD «IIpa-
BHJIO IATH HYJIe#» . Ecan orbpocuts nares Hysei
€ KOHIIA, TO MbI IIOJYUYUM, CKOJbKO KUJIOMETDPOB
Ha 9TOY KapTe YKJIagbIBaeTCcA B OfHOM CAHTVIMETDE.
Hanpumep, macmrad 1:200 000 osHauaer, 4T0 B
OAHOM CAHTHMeTpe — ABa KujomeTpa, 1:50 000 —
B ogHOM canTuMeTpe 0,5 KujoMeTpa U Tak jjanuee.

YpoBens Mopsa Ha 3eMJe OAMHAKOBBINA B JIIO-
00it TOuKe 3eMHOTI0 IIapa W JHIIbL HEMHOI'O KO-
JebaeTcs B pesyJibTaTe NPUJINBOB 1 0TauBOB. I]o-
3TOMY BBICOTY UacTeil CyllM HPUHATO OTCUUTHI-
BaTh OT ypoBHA Mops. Hasa Toro 4TodLl BhICOTA
MEeCTHOCTH BBITJISIfiesia HA KapTe HarJsjgHee, ee
yacTo 0603HaYa0T PAasHBIMHU IiBeTaMU. UeM OoJtee
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3ejleHasd cylla, TeM OHA HUMKE, YeM HachbllleHHee
KOpUUYHEBLIN IBeT, TeM BLIIIEe ropbl. BeIcoTa
MockBsl Hag ypoBHeM Mopss — 120 merpos, a I1e-
TepOypra — Bcero 3 MeTpa, TaK KaKk OH HaXOJUT-
ca Ha HU3KOM Oepery Punckoro sanusa. Unoraa
BIIAAWHBI HA CYIlle MOTYT OBITh TaK IIyOOKH, YTO
HaxoxAaTcsad HUKe ypoBHA MopdA. Torga nepen or-
MEeTKOH BBICOTHI CTaBAT 3HAK MUHYC, a 3aTeM U~
¢py, NOKA3LIBAIOIIYVIO, HACKOJILKO 5TAa BHAAUHA
HUKe YPOBHS Mopsd, Hanpumep —20 meTpoB. Tak
JKe OTMeUaloT 1 IIyOMHLI Mopeil — GoJiee TeMHLBIHI
cuHU HBeT 00o3HauaeT OOJILIITYIO IIYOUHY.

Ha n1060it kapTe ceBep HaXOoAUTCH HaBEPXY,
cJeBa — 3amnaj, cnpaBa — BOCTOK, & BHIU3Y — IOT.
Hasa Toro 4Tolpl KaXKAblil YeJJOBeK TOUYHO HNOHU-
MaJI, 0 KAKOM MecTe UeT peub, JIOAU BCeX HaIu-
OHAJILHOCTEH HCIIOJbL3YIOT reorpaduyecKkue Ko-
OPAMHATHI. 3T0 JBe HUQPHI.

T'peueckuit actponom I'mnnapx Ol HepPBBIM,
KTO HCIIOJIB30BAJ IPAAyChl KAK €JUHHIY u3Mepe-
HuA WUpoThl. OfHA M3 HUX YKa3bIBaeT PACCTOAHUIE
OT BKBaTOpa U HasbIBaercA mupotoi. Ha camom
sKBaTope mupoTta pasHa 0°, a Ha mouoce — 90°.
ITockosbKy OT KBaTOpa MOMKHO ABUTATLCA KakK
Ha ceBep, TaK U Ha 0T, YKa3LIBAIOT, O KAKO 1IIi-
poTe ujieT peub — O CeBepPHOM UM o o:xkHo#. Ha-
npumep, MockBa HaxoauTcA Ha 56° ¢. 1I., TO ecTh
Ha NATHAECAT IIecTOM rpajiyce CeBepHOH HIUpO-
oI, a Ilerep6ypr Ha 60° ¢. m. Tak Kaxk mupora
ITlerepOypra Builtie, MBI MOKEM, He TIAAA Ha Kap-
Ty, CKa3aTh, YTO OH HAXOAUTCA JaJIbIlle OT YKBa-
TOpa, TO €CTh ceBepHee.
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Kapma mepuduanoe u napannereil

Bropas nudpa B reorpapuruecKux KoopavHa-
Tax yKasbIBaeT PACCTOSHUE OT JUHUHU, IPOXOII-
Ieii yepes Ba moJwoca 3eMJIU U aHTJIMUACKHH 1o~
pox 'punaBnu. Jra auEua HaszpiBaercs I'puuBuy-
CKUM MepHIMAHOM, 4 KOOPJAUHATA — JIOJTOTOMH.
Ecnu yxaspiBaTh pacctosiHne oT I'PMHBUUCKOTO
MepuAnaHa Ha BOCTOK, TO peub OyAeT UATH O BOC-
TOYHOI1 foJroTe, Ha 3amaj — o 3anagHoi. Mock-
Ba HaxoAuTcA Ha 38" B. . (BOCTOUHOMH AOJATOTHI), a
Ilerep6ypr — na 30" B. . CHoBa Ge3 KapThl, MBI
MOKeM CKa3aTh, uTo MoCKBa pacmoJjaraercs Boc-
Tounee IlerepOypra.

JByX nudp oxasbpiBaeTcA AOCTATOUYHO, UTOOBI
yKas3aTh pacHoJioskeHne Jio60oil ToUKK HA 3eMHOU
TMIOBEPXHOCTH, IIOTOMY YTO Bce Ha 3eMJje HaXo-
anTess aubo ¥ mory, Jubo K ceBepy OT SKBATOpa
(pTO yKaspIBaeT HINPOTa) U K 3anany jaubo K Boc-
TOKY oT 'pHHBUUCKOTO MepuANaHA.

Ecan nmocmoTpeTh Ha r100yC, TO BUAHO, UTO OH
IMIOKPBIT CeThI0 JUHNHA. OKPYKHOCTH, apaJljIeb-
Hble 9KBATOPY, HA3BLIBAIOT IapajjaeisiMu. A Te,
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YTO HPOXOAAT Uepesd MoJiioca, — MepuAMaHaAMH.
STH JIMHUU I03BOJAIOT OBICTPO HAUTH KOOPAMHA-
THI JII000I ToukHM Ha 3eMmJye. Takyio ke ceTKy Ha-
HOCSAT Ha reorpaduyecKkre KapThl.

Bcee, uTO MBI BUAMM BOKpPYT, IOMOraeT HaM
MOHATEL, KyJAa uatu. Tak kak 3emsasa Giamska 1o
dpopMe K HIapy, MbI BHAUM JUIIL YacTh €€ IO-
BEePXHOCTH, OTPAHUYEHHYIO JJUHKEH FOPU30HTA.

Kommac mo3BoJisier onpeieIUThL CTOPOHBI CBe-
Ta U PasBePHYTH KapTy TaK, UTOObI €e BepXHAA
yacTh CMOTpeJsia Ha ceBep. Temepb MOKHO OTJIsi-
JeThbCd ¥ MCKATh NyThb. 1A 9TOro HY’KHO OTBIC-
KaTh Ha MECTHOCTH KaKHe-TO XapaKTepHble 00b-
eKTbl, OTMEUEHHEBIe Ha KapTe, — BEPUIHHY X0JIMa,
U3JYUYUHY PEKH MK IOCEJIOK 1 IBUTATHCSA B HY K-
HYIO CTOPOHY.

JAPEBHAA I'EOTPA®HUA

JIio60e myreniecTBUe TpeOyeT 3HAHMS MECT-
HOCTH WUJIU IIPUMET, 10 KOTOPBIM MOYKHO BEPHYTh-
cs obparHo. Maem Ju MBI 3a IprnbaMu UK BhIcje-
’KUBaeM 3Beps, Mbl IOMHHUM, TJie HaJl0 CBEPpHYTh,
KyJla UATHA U 4YeM OPUMeTHBI 9T Mecta. Koraa
TAKUX OPUMET CJAMIIKOM MHOTI'O, MBI MOJKEM JIO-
cTaTh 6JJOKHOT U HabpocaTh cXemy, ILJIaH, COCTa-
BUTDH IIPOCTYIO KapTy.

Teorpadus (8 mepeBoje C rpedyecKoro «3eMJie-
ONMCcaHue») MOCTOSAHHO paforaeTr ¢ KapTaMu.
IlepBhie KapThH! Ob1JIM HAPUCOBAHBI IEPBOOLITHHI-
MU JIOALMH Ha CTeHaXxX Ileuiep. B JajbpHeiiIem
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Kapma, BbLPE3AHHAA ICKUMOCOM HA KAbLKE MOPHQA

KapThl CTAJIV COCTABJATH HAa KOCTAHBIX IJIACTHH-
Kax, HIKypax, kope unu 6epecre. CyuiectBoBaan
TaK)Xe M300pa’keHusA MEeCTHOCTHU, BhIIIOJHEHHEIE
Ha pa3HOOOpas3HbIX cocyzax. Takume KapTel OLLINA
ropasno yaobHee, HOTOMY YTO MX MOXKHO OBIJIO
B3ATh € coOoM B myTewmiecTBrue. Tak mocTylanau,
HanpuMep, UH/eHCKIe OXOTHUKH, KOTOPLIM IIPHU-
XOJMJIOCH IIpecjefoBaTh craja GHM3oHOB, yAassd-
SICh OT PORHBIX MECT Ha COTHU KHUJIOMETDPOB.
JKurenn npubpesxHBIX 3eMesb HAHOCUIN Ha
KapTel ouepTaHnd Oeperos, nM300pakad MIpUMeET-
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Hble KAMHH, MBICHI, OYXTHI MU TOPHEBIE BEpIIU-
Hul. Hapoasl CeBepa ferajy MaKeThl MECTHOCTU B
YMEHBIIIeHHOM BUJe U3 HOAPYYHOr0 MaTepruaa.

B Ipesuem Erunrte a1 U3roToBJIeHUS KapT
OJIL30BAJIUCH TAaGJIMUKAMU U3 CJIOHOBOH KOCTH
MK OCOOBIMHM JIUCTAMM, H3rOTOBJEHHBIMU U3
HUJILCKOTO nanupyca. ErunrsaHe 651711 OTBa*KHbBI-
MH MOPCKUMMU NYyTeNIeCTBeHHHKAaMI U Ha CBOUX
cyAax Gopo3auaIU BOAbl OKPEeCTHHIX Mopei. Ouu
*Ke, BUANMO, OBLIY IIePBLIME, KTO U3YUNJI OCHOBBI
Hapuranuu B Kpacuom mope. Hapuramus — =Ha-
yKa 0 TOM, KaK OOHapY KUTh ITyTh B OKeaHe, Ha4a-
Jla pPa3BUBATLCS, KAK TOJIBKO KOpabiy APeBHUX
HavYaJIu YAAJIATECA OT OEperos.

IITymeprr, o6urarenu I peBueit Mecomora-
MHUH, UCIOJL30BAJIUA IJIsI 3aruceil, B TOM YUCJe
IJIS U3TOTOBJEHUS KapT, IVIMHAHbIE TaOJIAUKH.
Br1 Toke Mo)KeTe cocTaBUTH TAKYIO KapTy, HAAA
noxosauyio rauHy. Ilocie Toro xaxk Bce HeobX0-
AVMBIe 3HAKU OYAYT IIpoljapalaHbl Ha IJIACTHH-
Ke, ee HY)KHO O0Keub B IeUM WU XOTsA OBl HA
JKapKOM COJIHIle, ¥ TOT/Aa Kapra 6yJeT AoJropeu-
Hoii. KoHeuHo, mpu ONMCAHNM HOBOM 3eMJIN OJ-
HOM KapTo# He oboiifemrbcsa. Kak apeBHU Hry-
Mep, Thl MOXKeIlIb COCTABUTL OIIMICAHNE KaKOU-HU-
Oyab 3eMJIM, HAIpHUMep AAYHOI'0 YYacTKa HJIHN
Osmoxaiiiero napka, Ha IAINHAHBLIX Ta0JIHIKaX.

B pamexkom mnpomuiom reorpaguueckme OT-
KPBITHSI COBEPINAJNCH KaKMM-JI100 HapogoM BO
BpeMs JaJbHUX BOeHHBIX sKcneaunuii. Koneusno,
KapThl 3eMeJlb, Ha KOTOPLIX UJeT BOWHA, HYKHBI
J1060MYy IIOJKOBOALY.
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Jdpyrum aBurartesieM reorpadguu B JpeBHEM
Mupe On1y1a Toprosisa. Heo6xo1MMOCTh TOProBaTh
MpHBeJa K OTKPHITHIO BelnKoro uieJKoBOro my-
™1, coeguauBinero Muguio u CpeaguseMHOMODBE.,
Mopckue nyTeniecTBUA ITO3BOJUIIN JTIOAAM ApeB-
HOCTH JoOUpaThcsA N0 paHee HEU3BECTHBIX UM
cTpaH. BeposarHo, mepBeiMU Iepecekan Cpenm-
3eMHOoe Mope GHUHUKHUHUIBI, OHU JKe OCOTHYJIH C
ora Abpuky. 310 cepbe3Hoe IyTellecTBUE U B
HaIU JHHU, U JefICTBUTEIBLHO IoTPACaloNIee Iy Te-
HIeCTBUE JPEBHUX.

B IIpesuem Kurae 3a HECKOJILKO CTOJIETUH S0
Hallel spsl NOABUJINCH IEPBLIE reorpaduuecKue
TPyAsl — KHuru no reorpadpuu. Hepeako onmca-
HUS 3eMeJIb BBITVISAAE]N KaK IIyTeBbie 3aMeTKH. B
Kurae 6v11 msobpereH npubGop s M3MepeHHs
paccTosIHMI — JIerKasl TeJle)XKKa, OTCUUTHIBAIO-
mias NpOUAEHHBIA NyTh. KMralicKue KapThl OT-
JIUYAJUCh YAUBUTEIBHO TOAPOOHBIM HAGOPOM Jle-
Taneit. KapTel Moram ObITh TaK BEeJIHUKH, UTO Tpe-
6oBaNNCh YCUIUSA HECKOJNLKHX JIoNell, 4UTOoOLI
pPasBepPHYTH UX.

Crnasa [IpeBHeil I'peniyin KaK MOPCKOM gepaxa-
BBl He MepKHeT U ceroaus. Muorue ropoga Cpe-
AV3eMHOMOPBS MOSABWJINUCH 6Jarojjaps MOPCKUM
Iy TelIeCTBUSIM I'DeKOB, OCHOBABIINX KOJOHUU HA
Jajekux M Oamskux Oeperax. I'peku oboraTuiim
reorpaduio Ba)KHBIMH IOHATUAMU, TAKUMH, KaK
TOPHM30HT U CTOPOHBI cBeTa. Tpaguius OpueHTHPO-
BaTbh KapThI IO CTOPOHAM CBETA TOKEe IIPOMCXOAUT
u3 IIpesueit I'penuu. Xopo1io U3BEeCTHEI Teorpa-
¢udeckne onucanuda I'epogora. [lpeBHerpeueckue
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Tak evtenadena 3emns no npedcmagieHuam
2penecKozo yuerozo Anaixcunanipa

KapTBI YaCTO OBLIM BLITPABUPOBAHLI Ha MeJHBIX
Jockax. Ha monsx Takux KapT paclojarajnch
pasHoofpasHble KOMMEHTAPUH,

Hecmorpst HA TO UTO IpeACTABJIEHUS O IIapo-
obpasuoit hopme 3eMJIU BO3SHUKANN Y Pa3HBIX Ha-
poaoB IIpepEero Mupa, JUIUIb APeBHUE I'PEKH, OC-
HOBLIB&ACH HA KPYIJo# popMe 3eMHOU TeH! IIpu
JYHHOM 3aTMEHNH, pacliupeHn Kpyrosopa Ipu
MoAbeMe Ha BO3BBIIIEHHOCTDH M CMEIIeHHUU 3Be3J
IIPY ABUKEHUY HA CeBep MJIN Ha 10T, AJ0Ka3aTeJb-
HO ycTaHORNIH (hopMy Haillell MJIaHeTHI.

Vuensrit 3patochen, xkusmuit B 1II Beke
o Halmeil 5pbl, YCTAHOBUJI JJINHY 3€MHOI'0 HKBa-
Topa, JonycTuB omnOKy Juib Ha 1000 kusomert-
poB. Ero nepy IpmMHAAJE)KUT KHHUTa, B KOTOPON
6 of'beAUHEHBI BCe reorpaduuecKue 3HaHUA
HA TOT MOMEHT.
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HexoTopsle yuennie [IpeBHel I'penuu cunTanun
3eMJIIO IJIOCKOM M ILjIaBalollled Ha IIOBEPXHOCTH
BOJBI, a 3eMJIeTPACeHUsI — Pe3yJabTaTOM yAapoB
TUraHTcKux BoJH. IIo ApyruM IpeACTaBICHUAM,
NJIoCKasd 3eMJs JICOKHUT HA CXKaTOM BO3JyXe

IIpesuum pumisuam CpeamnszeMHoe Mope Obl-
JIO XOPOIIO 3HAKOMO. 3HAMEHUTHII PUMCKUMA reo-
rpad CrpabGon — asrop «Mcropmueckux 3amu-
cok» u «I'eorpadum», cocTaBJeHHBLIX C y4eTOM
3HAHNI, HAKOILIEHHBIX JpeBHerpeuecKuMu yue-
HepIMHU. Eme 6ojiee naBectHa obmupHaa «I'eorpa-
¢usa» IIronemes, koropasg MHOTHME COTHU JIeT CJIy-
JKIJIa OCHOBHBIM TPY/AOM 10 reorpaduu B cpefHe-
BexoBoil Espome. PuMcKue KapTbl CHYXUJIU
BIOJIHE MPAaKTUYECKUM IejaM, — OHH ObLIN
HYKHBI ¥ BOCHHBIM, U BiacTuTeaaM. B [Ipesuem
Pume Ob1JI0 IIUPOKO PACIIPOCTPAHEHO U3MepeHue
3eMeJib, TOTAA JKe IOSBUINCH JOPOKHbIe CTONOHI,
pacIoJIoKeHHBIE Uepe3 KasKAy10 MUJIIO.

AHTUYHEBIA MUp — pOJAUHA JOLUI — oOnuca-
Hul MopcKux mobepeskuii. Ilogo6HbIe PYKOBOJ-
CTBa MCIIOJIL3YIOTCS BO BCeM MMpe, BO BCEX MO-
pax. B rakux KHurax orMedeHsl 6yXThI, ropoaa,
ropel, yno0Hble MecTa CTOAHKM H COJAepyKaTcs
JaHHBLIE O MPUMBIKAIOIIEH cylile, NOCTYIHOCTH
IIATHEBOII BOABI 11 APYTHe Ba’XKHbIE CBEIeHU.

IIpogomxunocs naydenune 3eman u B Cpen-
Hue Bexa. OTBayKHBIe NYyTENIeCTBEHHNKH — BH-
Knaru nsyuniau CeBepHylo ATJIAHTHKY, JOCTUT-
HyB Hcnaugun m CeBepHoll AMEPHUKH, OHH JKe
oboruyan CraHJMHABCKUIL ITOJIyOCTPOB C ceBepa,
nocturuys Besoro mops u Pycn.
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30JI0TBIE HMEHA TEOTPA®HU

Mapxo Ilos0 — cbIH BeHemMaHCKOT'0 Kynna —
nprodpes BCEMUPHYIO U3BECTHOCTD M CTSYKAJ Oec-
CMEPTHYIO CJIaBy nyTrelnecTBUAMY B Azmio. OH GbLn
IIepBLIM, KTO pacckasaj Espone o Kurae, rae ero
ceMbs 3aHMMAJIACh TOPTroBJeil B Teuenue 17 yer.
Bo Bpems Boitust ¢ I'enyeit Mapko Ioso monan B
TIOPBMY, YTO TeM He MeHee He YMEeHBIITIJIO0 NoNy-
JISIDHOCTH €TI0 PAaCCKAa30B U NIIPUBEJO K CO3JaAHUIO
«Kuuru Mapxo Ilono». CobpanHble UM cBeieHUA
ObLIM WCHOJIb30BAHBI IIPM COCTABJEHHU TOYHOIL
KapTel A3un.

o cepenuunsl XV Beka eBpolleiiliaM, Kpome
Esponsl, 6p11a uzsBectHa auinb CeBepuaa Adpu-
Ka 1 4acTh A3uU, TO eCTh MeHbIIle YeTBepTOoii ua-
cTH cymiu. Pacmupnia rpaHUIibl #3BeCTHOTO MU-
pa snoxa Benuxkux reorpadndecKuX OTKPBLITHII.
B ato Bpema cyxonmyTHBIH IyTh B A3HIO CHILHO
ocaoxkHUJICA n3-3a OcMaHCKol nmmnepnu. Jliogu
JBUHYJHCH B MOpe Ha KapaBeJLmaX — MapyCHBIX
cylax, HO3BOJIABINUX B3SATH ¢ CO0O0L AOCTATOUHLIE
3anacsl MUITN 1 ITUTHEBOH BOJBI.

Han6oabuIyio U3BeCTHOCTD IOJYUYUIAN SKCIIe-
JAUONU, OTHpPaBUBUINECA B MOMCKAX JAaJbHHUX
crpad n3 Ucnauum u Ilopryranuu, ncciaegosas-
mue 10kHbie nyTu. ITorom Auarnua n Fonnanana
BBICJIAJIN CYy/ia B MMOMCKAX CEBEPHBIX IIPOXOA0B K
JaJbHUM CTPaHaM.

K sromy Bpemenn Hcnanma u Ilopryramms
OBLIIM yiKe MOIIHBIMU KOJOHHAJbhHBIMH ILEHTDA-
MH. AHIIUIICKHEe MODPSIKU TMOCTEHNeHHO M3yUWJIM
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noGepexxbe CeBepnoit AMepmru. Bo Bpemena
3THX IyTellecTBUH CTaJIM M3BECTHH! I'PAHUIILI
KOHTUHEHTOB.

B nauasne XV Beka, 6aroapsa YCHINAM IIOp-
TYyrajhLCKoro npuHua JHpuxke Mopemniasareld,
KopalbJiu IpoABUHYJINCH BIOJIb adPUKAHCKUX Oe-
peros. Bexope B EBpony monasu nmepsnie adpu-
KaHcKue pabbi, u paboToproBjid cTaja OJHOI u3
OCHOBHBIX IIeJIeii MOp-
CKHX IyTeHIeCTBUI.

Backo ga I'ama —
IepPBLIA eBpoIeell, f0-
crurmuil Uuaum mop-
CKHM ITyTeM. JTO IyTe-
LIIeCTBHE NPOAJIUIOCH
HECKOJIBKO MecCsIeB,
IOJIHBIX OIlacHOCTeil
KaK Ha Mope, TaK ¥ Ha
cywe. IlepBoe miasa-
HHe IOopTYyrajblieB B
Nupnio 6110 Tsioke-
JbIM, 110 Backo ga I'a-
Ma cHona otnpasniacsa B Muamio u obecmeuns 3a-
BOeBaHIIe KoJloHUI. OH cTaJj BUIE-KOPOJIEeM 9THX
BIAJCHMHA.

Meuroit Xpucrodopa Koaxymoba 661710 1o0CTHYDL
Nupnn samagaesiM nyreM. Poamua Koanymba —
Tenysa, Ho Xus3Hb ero mpomya B Ilopryranuu.
IIpoexr Bamaguoro mytu B MHAWIO He Halllenl B
ITopryranum noanep:xku, u Koaxym6 orrpasuica
B cnanuio, rje u moJiyunJI Bce HeoOXoqumMoe, Io-
TPATUB Ha JOCTMIKEeHME CBOEH HeJIU elle ¢ceMb JIeT.
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JxcHeqUITAA Ha 3amaj
OnLyIa THAMeJIoN, MOoJ-
HOU HajieXx ], ¥ pa3oua-
poBaHUi1, a oOpaTHLIA
ITyTh BCTPETUJ OTKPHI-
BaTeJiel HOBBIX 3eMeJb
KECTOKUMHU IIITOpMa-
mu. Tem He meHee Ko-
aym6 cHoBa BO3Bpa-
ujaeTcsi K HOBOHM 3eM-
Je, IbITadgcCh HAUTU
popory K Muauwn, ot-
KpbIBasg HHUKOMY He
H3BEeCTHBIE CTPAHBI.

Amepuro Becrmyyuu — equHCTBeHHBII deJo-
Be€K, B YeCTh KOTOPOro Ha3BaH TAKOU KPYITHBIH
reorpadudecknii 00bEeKT, KaK KOHTHHEHT. JKc-
negunuda Amepuro Becry4yum AocTUTIA JeJIBTHI
Awmaszouku, Kapubckoro Mops u TeppuTOpHH CoO-
BpeMeHHoU BeHecysJinl.

B nauvane XVI Bexa Hynrec ge Baanboa ort-
kpoln Tuxuii okeaH, 1 BCKope IocJie atToro Pep-
HaH Maresian ofOpanjaerca 3a HOANEPKKON K
IMOPTYTaJILCKOMY KOPOJIIO, HO, KaAK B CBOe BpeMsd
Konym6, oH OB BBEIHYIKIEH MCKATh MOMOIIU B
Wcnanun. Maressian ToKe OTHpaBJisdgeTcs Ha
TMOUCKU 3allaflHOro MopcKoro nyru B Huawuio.
HocTturiye AMepHUKAHCKOTO KOHTHUHEHTA, OH
JBUHYJICA Ha 10T BA0JIb Oepera u, HaKOHeIl, OThIC-
KaJl mpoJnB, Beaywiuil B FOKHBLIN OKeaH, KOTO-
pBlil MBI ceroiHs HasbiBaeM Tuxum. Kopabasam
9KCIeIUIIUY YAAJIOCh epecedb OTPOMHOE BOAHOE
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IIPOCTPaHCTBO, HO BMe-
mareabcTBO Maresia-
Ha B MOJUTHYECKHE
JleJia OCTPOBOB CTOHJIO
eMy JKU3HH, U DKCIe-
AUINUSI 3aBeplINJIach
6e3 pyKoOBOAUTEJNS.
Onacasics BCTpeuHu ¢
Bpaxjebiio HaCTpPOeH-
HBIMU HOpTyraJjblia-
MU, UCHIAaHCKHUEe MOps-
KM MeJIEHHO Mpobu-
panuch JOMOU BIOJIb
Adpuranckoro mobe-
pexba. CoycTd TOYTH TpPU Toja Bcero OAMH
Kopabssr ¥U3 HATH AOCTUT DPOJHOU raBaHHU, U
auinb 18 uenosek us 256 ocTaynucs B )KUBBIX. Tak
OBLJIO COBEPIIIEHO IepBOe B MHPe KPyrocBeTHOe
TIJIaBaHue.

Muorue reorpadpuuecKkue OTKPbITUS B AMe-
puKe GLiTil cAeJaHbl 3aBOEBATEISIMHU — KOHKHUC-
TafopPaMu, IIPeJABOIUTENIMI KOTOPLIX Obl1u Bac-
Ko Hyuncc e Banb6oa u Asionco ge Oxeza.

3axBaT KOJIOHHII 11 pa3jesl MApa MeXxay eBpo-
neliCKUMU Jep:KaBaMU IpUBEJU K TOMY, UTO Ha
MOpe BO3HHUKJIO *KeCTKOE€ IPOTUBOCTOAHUE, rje
CaMBbIMM HEIPpUMUPUMbBIMU Bparamu 0ninu Mcerna-
HuA U AHrIuA.

B 5T0 BpeMs IOSBHUJINCHL MOpPCKUE INHPATHI,
KOTOpble Tpabuu cyja BpaskeCKOl CTpaHBI C
MoJTYaIuBOTO o006 penns BaacTeir. Haunbonpuryio
M3BECTHOCThL CpPeJy 3THX AXKEeHTJIbMEHOB yJadu
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Ppoucuc peiix

npuobpes anrsauyanud @paucuc dpeiik. Ero uma
HOCUT OTPOMHBIN IIPOJIMB MKy AMepUKOil 1 He-
BeJOMOH I0:KHOM 3emyell — AHTapKTUI0H, KOTO-
phrit 6611 00HApYsKeH UM B koHIle X VI Beka.

YCROJB3AIOIIUE KOHTHHEHTBI

EBponeitiipl ydHaay o cynlecTBOBaHUU ABCT-
paJjuu paHblile, YeM YBHAeJH ee Oepera, — BHaua-
Jle UM pacckasaJu 06 sToM MaJiaiiiibl. MHOMKeCTBO
TONBITOK JOCTUYL HEHU3BECTHOI'O KOHTHHEHTa B
gagase XVII BeKa npegnpuHsIN TOJJIaHACKHE U
HcHaHcKUe IyTelleCTBeHHUKU. BliepBnle sTO#
3eMJIu JOCTUIJIHU TOJJIaHALGI oA HadajgoMmM Bni-
aema JIHc3oHA, CUMTABIIINAE, YTO OHH IIPHCTAJHA K
Hosoii I'susee.
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Tpuxapl Kopabnam aHrJAMiCKOro IyTellecT-
peruuka Irxeiimca Kyka neiTanuch IPOHUKHYTh
Ha 1or. Umenno KyK cTaj nepBbIM, KTO IIepecek
I0:xub1it Ilonsapasliit Kpyr. Tak fajgeko Ha OT [0
Hero He 3abupaJjicsa HU OJUH eBponieell. Bo Bpema
HONBITOK AOCTHYb TAMHCTBEHHOU IOKHON 3eMJIU
Kyk o6napy»xxuua npoaus mexxay Hopoit 3erangu-
el 1 ABcTpasieil U NIpoJIUB MeXKIy ABYMS OCTPO-
raMmu Hosoil 3enauanu, Ha3BAHHBIN B €ro Y4eCTh.
Kyky Tak 1 He yzanoch MpoOUThCA CKBO3b Je/d-
Hble mperpajipl. AHTapKTuaa Osl1a OTKPHITA PyC-
ckuMu nytemiectBeHHuKamMu Magneem Beanunce-
raysenom u Muxaumom Jlazapessim B 1820 rogy.

Kyx goxasan, uro Hosaa I'Bunes u Ascrtpa-
JWsI HUT[e He COeJNHSIOTCS, MCCJIe0Ba OCTPOB
ITacxu, orkpsla I'aBaiickue ocTpoBa. JTOT UeJIO-
BEK COBEpINUJI MHOYKECTBO OTKDPBITHH, HO OBLI
y6uT OCTPOBUTSIHAMH, He CcTepHeBmIUMHu Oec-
YUHCTB «I{UBUJIN30BAHHBIX» €BPONENIEB,

B I'IYBb A®PHUKH

Hecmorpst Ha To uTo Giraroiaps 6JIU3KOMY CO-
cenctsy Adpuka Oblia U3BEeCTHA eBpomneiIaM ¢
ApPeBHHX BpeMeH, 0oJblIas ee HYacTh K KOHILY
XVIII Bexka ocraBaJjlach NPAKTHYECKHN HEHUCCJIe-
poBaHHoU. [lasekass AMepnka Obli1a U3y4eHa ro-
pasno Jydirne, 4yeM Haxojsaiasacs «mnojk 60KoM» y
EBpomnsr Adppuka.

IlyTemecTBeHHMKY Da3HBIX CTPAH IBITAJIHNCH
IIPOHUKHYTS B I1y0s YepHOTro KOHTHMHEHTA. Bojee
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WJIM MeHee YCIIeNTHO JBUTAJIICh HeOOJIbIINE 9KC-
neaunuu mo pexkam. AnrnuuanuH Hasup Jlu-
BUHICTOH, IPOABUTASACH IIPY IIOMOIIH Ty3eMIEB
mo peke 3ambesu, JOCTUT OIPOMHOTrO BOJOIaja,
KOTOPBIU OBIJI HA3BaH UM B 4eCTh KOPOJIEBLI AHT-
Tuu BojomazoM Buxrtopus. OH Ke HcclieoBa
I0xxuy10o AppuKy, a IOTOM U ee BOCTOUHBIE Paiio-
Hbl. 'erpu CrsHiH, TOXKe AHITJIMYAHWNH, COBEp-
IINJ HECKOJIbKO NIyTelIecTBUil 10 Adpuke u mep-
BBIM IIpOIIIeJ peKy JLOHTO OT UCTOKOB JI0 YCThA.

IONCKHU IIPEJEJOB

Nnmneparop Iletp IlepBbiit He 3HAJ, HACKOJIb-
KO BeJIMKa CTpaHa, rjle OH ObLI IjapeM, IOTOMY
YTO ceBepHble W BOCTOUYHLIe npenaeabl EBpasuii-
CKOr0 KOHTHHEHTA K TOMY BpeMeHU He ObIIU J0-
CTUrHyThl. s TOro uToGbl BHECTHU SICHOCTh B
3TOT BOMpOC, ObLIa OPraHU30BaHA 9KCIIeNUIUS,
KoTopyio BoaryaBuil Buryc Bepunr. B Teuenue
TpeXx JIeT YUYACTHUKH SKCIeUI NN [OoOUPaINCh Ji0
[aJbHEBOCTOYHBIX KpaeB M OTHPaBUJNUCHL Ha ce-
Bep Ha napycHowm 6ore «CBsaroiil 'aBpunn». Bia-
roaps sTOMY IIyTeIIeCTBUIO OHIJIO JOKA3aHO, UTO
Espasus u AMepuka pasjeljieHbl IPOJUBOM, KO-
TOPBIIT BIIOCJIE[CTBUU ObIJI HA3BaH UMEHEM DTOTr0
nyTelleCTBeHHUKA — BepUHIroB NpoJuB.

B smoxy mapycHBIX Cy/10B MOpPCKasd Jopora 3
Esponsr Ha Janbuuit BocTok Gbijia oueHs JOJITOH,
U IIyTHh NpoJieray BOKPYr A¢ppuxku uau AMepukH.
KopoTkuit myTh npuBjeKajJ MOPSIKOB AaBHO, HO
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OBl IPAKTHUYECKM 3aKPBIT IJd KopabJieil, KoTo-
polie asurain setep. CeBepHBIil MOPCKOII IYThH C 3a-
Iajia Ha BOCTOK OBLI BiepBble npoigeH Huascom
Hoppenumenbnom, HO HacTosilllee €ro OCBOEHUE
HAYaJIOCh ¢ IPUMeHeHUeM JIeJ[0KoJIoB. B Hauaie
XX Bexa ¢ BocToKa Ha 3anaj CeBepHBIM MOPCKUM
IIyTeM ABUHYJIACh sKcneaunusa bopuca Buaskun-
Koro. Bo Bpems sToro mjaBaHus Oblaa OTKPBITA
CeBepHasa 3emuid.

IlocTossHHBIN 1npU-
TOK HOBBIX CBEAEHNU B
XVIII Beke mpuBea K
TOMy, 4TOo B Poccum
npu AxageMmu HayK
6611 co3naH I'eorpadu-
YeCKUH [JenapTaMeHT,
U3naBIINUA uyepes He-
CKOJIBKO JIeT IIepBbIN
aTjaac POCCHUMCKHUX 3e-
MeJIb. JlomoHnocos,
BO3IJIABJISABILUN HEKO-
TOpOoe BpeMs TIJIaBHOE
reorpadpuyeckoe yU-
pexxaenue Poccuu Tex BpemMeH, U3ydaJl IjaByqyue
JbJABI, aTMoCchepy 1 KJIuMar.

Mopckue nyTeniecTBUS 1 faJleKie KOHTUHEH-
THI YBJIEKAJU IYTEUIeCTBEHHNKOB PA3HbBIX CTPaH,
He nckJamodadg Poccuio, Ho Becero 150 jset Hazan
BuyTtpenHsasa A3us 1 ee ropbl ObIIM COBEPLIEHHO
HensydeHHbIM. Taub-lllans — «HeGecubie ro-
pBl» — H3JaBHA IPUBJEKaJ K cebe uccaezosa-
Teneit. TalHBI HaYaJy OTKPBIBATLCA Ojaromaps
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nyreinectBuaM Ilerpa Ilerpormua Cemenona-
Tan-larckoro. JHeBHUKU ero myTemecTBUIl
IIPeACTABJIAIOT co00il MpeKpacHble 00pasnsl reo-
rpadudeckux onucanuit. Kpome Takux poctu-
JKeHU, KaKk OTKphITHe BepmumHbl XaH-TeHrpmn,
Jocturaroreii 6es masoro 7 ThICAY METPOB, BKC-
neaunus cobpasa obmupHble OoTaHMYECKUE H
reoJiorundyecKye KOJIJIEKIINM, a TAKKe MHOYKECTBO
HaCeKOMBbIX.

Mmuorue reorpaguueckue HOHATUA, TaKue
KaK KOTJIOBHHA, TOPHAfA llellb, HU3MEHHOCTD,
ILJIOCKOTOPbe, 00sA3aHEBI CBOUM NosaBieHneM Ceme-
HoBy Tau-Illanckomy.

Ha [dannraem Boctoke B cepenune XIX Beka
OblIM M3Yy4eHbl JUIUb Oepera, KpylnHble PeKU U
He(oJbIlIe NIPOCTPAHCTBA BOKPYr IIOCEJIEHUH.
Huxroaait Muxaiinosuu Ilp:keBanbckuii ussec-
TeH Kak uccaegosaTenb LlenrpanbHoii A3um, HO
IEePBYIO CEPbE3HYIO 9KCIIEUIIMIO OH COBEPIINJ HA
Hanvuem BocToke. O gBurasics meurkoM BZIOJIb
PeK ¥ IPOHUK B HEU3BECTHEIE 10 TOI MOPHI MECTA,
co0paB YHUKAJbHbBIE KOJIJIEKIIUH.

Kuraii, Tuber, MoHrosusa ctajau MecToM IIpo-
BeJleHUS JaJIbHEHIINX sKCHeAuIIuii o] pyKOBOI-
CTBOM STOT'0 UeJjloBeKa. Bo BpeMs ofHOIl M3 HUX
Ob1i oOHapyskeH HOBBIN BUJ JIOIIAgH, KOTOPBINA
Ha3BaJM B UecTh IIpiKeBaJIbCcKOTO.

Tponuueckue neca Horoit I'Bunen — pane-
Kuil kpaii. B cemugecareix rogax XX BeKa aTH
OCTPOBA OCTaBaJUCh IIPAKTHYECKH TaKUMH ’Ke,
KaK Jo noasyeHnsa Genbix Jioxeit. Hukonan Hu-
KoJaeBHI Muriayxo-Makjaai norpaTinii HECKOJIb-
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KO JIeT Ha M3y4eHUe STUX OIACHBIX KpaeB. BoiiTu
B JloBepHe K MECTHBIM JKUTEJNAM OKa3ajgoCch He
TaK-TO ITPOCTO, YCTAHOBJIEHNE KOHTAKTa 3aHAJIO
JIOBOJILHO IIPOJIOJIPKUTEIbHOE BpeMsi. Beero o co-
BEPILINJ IIATH MyTEeUIeCTBUIA K STUM OCTPOBAM.

IIOJAPHBIE ITYTENECTBUA

HccnenoBauue nonapHsix obaacteii — Kpaii-
Hero Cesepa u Kpaiinero IOra — cBsizano ¢ pabo-
TOIl B OUEHDb TSMKEJBIX KJIUMATHUYECKNX YCJIOBU-
sax. Hepenko rnaBHBIM npensiTcTBUEM OKasbIBa-
eTCsI COBCEM He MOPO03, XOTsA, KOHEUHO, 3TO CAMEIe
XOJIOAHbIE YACTH NJIaHEeTHI.

Berep B coueTaHUM ¢ MOPO30OM — 3TO CTpPAII-
Has noroza. B TaKKUX yCa0BUAX 0YeHb OLICTPO MO-
JKeT HACTYIIUTh HepeoxJla'KJeHHUe, KpoMe TOro,
NOJIAPHBIE BETPbl MHOTJa AOCTUraioT TaKOM CU-
JIBI, YTO COMBAIOT YesIOBeKa ¢ Hor. Eciu Ko BceMy
9TOMY IIpHOABUTh CHET, TO IIOT0/{a CTAHET COBCEM
TSDKeJIoN. ITO MeTellb, OypaH, Iypra.

ITpu HuU3KOI TeMIlepaType BO3AyXa 4YeJIOBEK
TPaTUT MHOTO 9HePruu Ha o0orpeB cOOCTBEHHOTO
tesa. Kak Obl Temsio Thl HU OZeJCH, C KaXJbIM
BJIOXOM TbI TJIOTa@elllb XOJIOAHBI BO3JYX, OCTY-
sKapouui teba usHyrtpu. MoHO CHU3UTH IIOTe-
PIO TeIJIa, eCJU Thl HaJleHelllb OJIeXKAY, He IPOonIy-
CKAIOII[YIO BeTep U BOAY.

3amepsuiuii 4YeJoBeK YyBCTByeT Oosab. Eciau
TeMIiepaTypa ocTaeTc TaKol ’Ke MJIU IajaeT, a
JeJIOBeKy He yAaeTcs corperhbesi, 00JIb CUe3aerT,
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¥ BOBHUKAaET OIIaCHOCTh OOMOPOIKEHUA — OXJIarK-
JeHUS HACTOJALKO CHJILHOTO, UTO TKAHU OPraHus-
Ma HAYHWHAIOT OTMUPATh.

Huorma ob6inaunocts ObIBaeT Takoii, 4YTo He-
BO3MOJKHO IIOHATD, I'Zl€ COJIHIIe, — MATKHI OeJbIi
CBeT JILETCS CO BCeX CTOPOH, B TOM uUMCJie CHHU3Y.
IIpu TaxoM OCBEeHIeHHH €1Ba MOYKHO Pa3riIsafeTh
HeOONBIIION YYACTOK CHEra BO3Jle CBOUX HOT, BCe
ocTaJbHOE TepsieTcs B Oesioli Mrie. B Takyio noro-
Oy JIerko 3abayauTca, HauaTh KPYKUTh.

B mosspHBIX MOPSAX M3-3a PA3HUILBI MEXAY
TeMIepaTypoii BOABI ¥ XOJOAHOTO BO3AYXa IIpeaMe-
TBI HEPEeAKO BOCTIPUHMUMAIOTCSA B UCKAKEeHHOM BH-
Jie: OHM MOTYT KaaaThbes Gobllie. PaccTossHIe Mesk-
Iy IIpeAMeTaMu TOXKe BBITJIAIUT APYTUM, 8 TUHNA
FOPU30HTA CTAHOBUTCH J[pOKallleil 1 pasMbITON.

CHer B MOJAPHLBIX 00JIACTAX HACTOJBKO UHC-
TBI#, YTO IIPeKPaCHO OTPaKaeT yJAbTpa(puoIeTo-
BBIe JIyuH. B COJIHeUHBII eHb CUsIHNE CTAHOBUT-
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¢ TAKUM CHJIbHBLIM, YTO OTPa*KeHHBIN OT cHera
CBeT MOJKeT BBI3LIBAThL Cepbe3Hble OYKOr'u IJias,
BeAylye K IoTepe 3peHUs. B macMypHbIH JeHb
HEepPOBHOCTH IepecTaioT ObITh BUAUMBIMHU, B 9TOM
caydae MOMOTAIOT OYKHU C JXKeJATLIMH CTEKJIaMH.
B conHeunblil feHb BLIXONUTL HA CHEXXHbIe IIPO-
cTopsl 63 TeMHBIX OUKOB OIIaCHO.

XoJOAHBII CHET B NMOJAPHBIX NYTEIIeCTBUAX
oKasbIBaeTcsa XpaHUTeJeM Tellia. biarogaps To-
MY YTO OH COIEPKUT MHOTO BO3JyXa, CJOH CHera
CIIYXKUT NPEKPACHBIM H30JANMOHHBIM MaTepua-
JIOM, COXPaHAIOIIAM TeIlIo YOerKuIina, KOTOPhIM
MOJKET CTATh BLIpHITAs B CHery Ilellepa WJH
CHE)XHBIA oM — uray. Ecau npuxopurcda cra-
BUTDB NIAJATKY, TO XOPOIIO OBJIOXKUTE €€ CHeXKHBI-
MU KMPIIHYAMM HJIK XOTs ObI COOPY/IUTH BETPO3a-
mUTHYIO cTeHKy. Cyxoii XOJOOHBIII BO3AYX BBI-
3bIBAET MKAKAY, U NPUXOAUTCH TONUTH Jiel UJH
cHer, 4ToObI MOJYYUTh BOY. MOPCKOI Jes BIIOJI-
He IPUTOJieH [JIsl IOJyUYeHUsA BOABI, TaK KAaK OH
JOCTaTOYHO IIPECHBII.

IHanamky Hado 06A0H UMb CHEHCHOIMU KUPILULAMY
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Jledauvie epebuu — mopocut

Ocob6yo OmacHOCTh AJIS NMYyTEHICCTBEeHHUKOB
NpeACTaBJSIOT TPEIUHBI BO JIbAY. Kciu oHu 3achI-
MaHbl CHETOM, UX TPYAHO 3aMeTUTh. Bo Ibliax ApK-
TUKHA TPEIUHBI MOTYT MOSIBUTHCS BHE3AITHO 1 TAK
sKe ObIcTpo ucue3HyTh. [locagka camonera Ha e —
9TO Bcerja puck. Cxopsuiuecsa U pacxogainiyecsa
JbINHBLI 00pas3yoT NPUUYAJUABLBIE HArPOMOXKIeE-
HUS JbJIa, KOTOPble HA3LIBAIOTCA TOPOCAMH.

TpyaHOCTH IIOJSIPHOrO NYTEHIECTBUSA KOM-
MeHCUPYIOTCSI KPacoTod ITOJAPHONA NPHUPOALI.
Huorga Tyt oueHb TMXO, MHOTJa pPeBeT BeTep;
CBeT JbeTcs Ha XOJOoJHble NPOCTPAHCTBA He-
CKOJIBKO MecCsIeB MOAPAJ, 4 IOTOM €ro CMeHSIOT
GecKOHeUYHasI HOYb M XoJs0f. darliie Bcero 4ejo-
Bek, monasmuit Ha CeBep, «3abojeBaeT» UM U
BO3BpAalaeTcs Tya CHOBa U CHOBA.
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JEP/KHN HA CEBEP!

Koraa Mbl TOBOPUM «B IIPOINJIOM BeKe», HA YM
Bce emge npuxoaur XIX Bek. [IBaanarwiil Imoka
IIpEeJICTaBJISIETCS BPpEMEHEM, KOTOPhIE€ MBI XOPOIIIO
IIOMHHM. JTO BEK MUPOBBIX BOIlH, BpeMs, KOT/a,
KasaJocCh, JIOAU Y)Ke 3HAJU CBOU IIJIaHETy OYEHb
xoportro. Ho Bce ke 5TOT BeK IPOAOJIMKII BpeMA
BEJINKHX OTKPBLITHI. JItoAW ABUHYJUCH K IIOJIIO-
cam. Ha ceBep, uepes JpJibl, 1 Ha IOT, Yepe3 3a-
Mep3LIni KOHTUHEHT.

Hauano 6s110 moaoskeno B xoHIe XIX Bexa
BHAMEHHNTHIM JpeiidomM 3arepToro BO JIbJax
«@®pamMa» — Kopabsd, KOTODPBIM KOMAaHJOBAaJ
®@purrod Hancen — uyesioBeK, OTKPBIBIIUN SII0-
Xy TAMKEJBIX IOJSIPHBIX SKCIEeAUNUNA 1 BHIPBAH-
HBIX Y JIBJIOB OTKPBITUH 1 1100e].

Awmepuranen; Pobepr Ilupu morparua Bcio
JKM3HBb HA ITOUBLITKH JOCTUTHYTH CeBepHOro mo-
mioca. Jlonrme TpeHUPOBKHU BO Jbjax I'peHJIaH-
INN, TAKeJble Iepexoxbl, OTMOPOKeHHbIE HOTH,
pabora ¢ 3CKUMOCCKMMU co0aKaMu, ;JKI3Hb Ha KO-
CTBLIAX — €ro He OCTAHOBHMJIO HIYEro.

6 anpens 1909 roga PoGept Ilupu ¢ HeGoab-
HION Ipynnoyl y4acTHUKOB AOCTHUT TOYKHU, KOTO-
pas U3BECTHA BceMy MUPY nox HasBaHmneM CeBep-
HOT'O TIOJIIOCA.

Tax aymanaum MHOTHE, fOoBepAda cjoBaM llupu
6osbitie, uem Ppenepuky KyKy, KOTOPBIA TOKe
IIpETEeH[0BaJ Ha IIPABO CUUTATHCSA IepBBIM. Jlo-
rHye CIOPHI IpUBeJaN K TOoMy, UdTO CeBepHBII I10-
JIIOC CYUTAJICSI HEIIOKOPEHHBIM, X0oTdA 1 Ilupu u
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Kyk, BeposaTHO, IToObIBaIUA BOJM3U HEr0 IPaKTH-
YeCKH B OJJHO 1 TO JKe BpeMs.

Tarors! nyTeniecTBAN BO JbJaX CTAJN NPpUUN-
HOI TOro, YTO JIOAU HAYAJNU HUCKATh JIETKUX ITy-
Teii K IIOJIOCY M BO3JIOMKHJIM HANEKALI Ha BO3-
AVIIHBIA map u aupu:kabas. Ileppoe nmyTermect-
BHE Ha HeyIpaBiAsgeMOM BO3AYUIHOM IIape IIOf
pykoBojcTBoM CosloMmoHAa AHAPI 3aKOHYUJIOCH B
800 kunomerpax or CeBepHOro HOJIOCA U IPUBE-
JI0 K rubejin BceX YYaCTHUKOB,

B 1926 rony ¥Ymoepro Hobune mnpelnpuHsI
IIONBITKY JOCTUTHYTh CeBepHOro I1ojiroca Ha OU-
pusxabae.

3a nBa AHA o craprta sxcneauiiuu Hobuie ¢
Toro ke apxunenara lHlnumbepren Baseren camMmo-
aeT amepuKauies Pudapna Bopaa n @uoiiga Beu-
Hera. VIX mojer mpogosskasicsa 15 ¢ moJaoBuHON
yacoB. B TeueHUe HECKOJABLKUX JIET OHU CUNTa-
JUCH ITEPBLIMH JIIOAbMHU, IGOLIBABIIMU B BO3AY-
Xe HajJ caMoOi ceBepHOU Touko¥ mumpa. OpHaKo
IIpoBeJleHHbIE BIIOCJENCTBU N PacueTsl MOKA3aJIH,
YTO UMEIOIerocs ropiouero 6L110 HeJOCTATOUHO,
y100BI ZOoOpaThCd 10 TOJIIOCA.

IIo cTpanHOMYy COBHaJeHUI0 Aupukabias Ho-
ouJsie pBUTAJCA K HeJau Te ke 15 ¢ mososumHoOR
YacoB U, IIOIIaB HAa O0pPaTHOM IIYyTH B IITOPM, yC-
neirHo npuaemanscAa. Ho u aTa skcnesunus BbI-
3bIBaJjia MHOI'O CIIOPOB.

B xoune xounos Hobusie crnoBa BO3rjaBaseT
BO3AYIIHYIO IOJIAPHYIO 3KCHENUITHIO, KOTOPOU
CYKJeHO OblJIO 3aKOHUYUTBCA Karactpodoini. B
omnepanuy II0 CIACEHWI0 NPHUHAJIO y4yacTue He-
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Kapma Apkmuru:

1 — Baggurnos zarus; 2 — mope Bogopma; 3 — Hyrxomcroe
mope; 4 — Ceseprbiit Jledosumbiis oxean; 5 — Cesdepublil noiwc,
6 — o. Henandusa; 7 — I'pennandcroe mope; 8 — Hopaexccxoe
mope; 9 — Bapenyeso mope; 10 — 3Bemasa Ppanya Hocuga;
11 — Hosasa 3emas; 12 — Kapcioe mope; 13 — Cesepras 3emasa;
14 — mope Jlanmesvix; 15 — Hosocubupckue o-ga; 16 — Boc-
mourno-Cubupcioce mope; 17 — o. Bpanzeas

CKOJILKO CTpaH. Bo BpeMs mMOuMCKOBBIX paboTr 6e3
BECTH NIPOIAJ T'HAPOCAMOJIET, Ha BOPTY KOTOPOTO

Haxoguacs Pyanx AmyHaceH.

B xonue rpuauarsix rogos XX sexa B CCCP
Oblsla OpraHN30BaHa SKCIEAUIIUS, JApeiidyroiiasa
BO JbjJax ApKTHUKH. Ee pykoBojuTeseM cTat
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Npan Ilanmauws. IIpu nmomoimm camoJieTOB Ha
Jbay ObliIa opraHusoBaHa nepsad crannusa «Ce-
BEePHBINA NOJIOC». B Te ke rojbl COBeTCKUE IO~
THI ABaXKJbl coBepuinau Imepesner B CeBepHyo
AnMepuKy uepes noJroc 6e3 mocaaku. Komaugupa-
Mu sKunakei ovinu Banepuit Yranos 1 Muxann
I'pomoB. Crioco6aM JOCTUTHYTH IOJIOCA, KasKeT-
cs, HeT KOHIa, — B 1962 roay xk CeBepHOMY 11O-
JIIOCY IIOJIOLIJIA aTOMHAs IOABOAHAS JoaKa «Jle-
HUHCKMH KOMCOMOJI» .

C npeBHUX BpeMeH ujesd CYIeCTBOBAHUS 10K~
HOrO KOHTHHEHTa BO3HHUKAJIA B yMaX ITyTeIIecT-
BenHHNKOB. B Konne XVIII sexa I:xeiimc Kyk moI-
TaJcs AOCTUYL ero 6eperoB, HO, HECMOTPS Ha TO
YTO OH ITPOZBUHYJICS OUEHb JaJIeKOo, 3eMJA OCcTa-
Jach HensdBecTHoH 10 1820 roga, Koraa K ee Gepe-
raM IIOZOILIJIM [Ba PYCCKHUX ITAPYCHBIX IILJIIONA
«Bocrok» u « MupHsiil» . OHu He cMorau npubau-
3UTLCA K Oepery, M MODPSKHU Pasrisifiesn JIHIlb
KOHTYDPbI HOBOTO KOHTHUHeHTa. B 1840 roxny 6epe-
TFOBYIO JUHUIO HCCJIefOBaN aHTanuyauui JrreiiMc
Kiak, gaBmuii HasBaHud MHOTMM 3eMJAM H
ABYM ByJakaHaM. Ho cTynuTh, HA aHTapKTHueC-
KUY Geper yesioBek cMoT aulins B 1895 roay. Iep-
BbIM craJ aBcrpanauel I'eupux Byans. Tpu roaa
cunycTa B AHTApKTHe Npolilja nepsas 3SuMOBKa,
aB1911-m moam mocturiu ¥O:KHOTO0 MoJI0OCa.

IOxnasa moaapuas romka Onla He TaKoi
CJIOXKHOM, KaK CeBepHAas, HO U 3JeCh He 00O0IILIOCH
0e3 HenpUMUPUMOTO conepHuuecTBa. PpaHIy3
Barucr Hlapko, aurauvanuu Pobept lllexaTon
0Ge3ycIellIHO PBAJINCH K 3aBeTHOU Touke. B 1911 ro-
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I'panuyot Anmaprmudst

AV K IOJIIOCY MPaKTHYECKH OJJHOBPEMEHHO IBUTA-~
auchk auraundasus Pobept CxoTT u HopBerken Py-
an Amyuacer. CxorT IbITaJICS JOCTUYD ITOJIOCA
[Tp¥ IOMOILHM JIOIIafed 1 MOTOHAPT, a AMYHJICEH
exas Ha cobakax. IIepBrIM Ha moJioce IOOBIBAJ
AmynsceH, BepHYBHINiica 06paTHO. JKCIEAUI U
Ckorra moru6.ia Ha OOPaTHOM ITYTH.
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TrOoPbl HE JISI BCEX

T'opsI MaJI0 KOTO OCTABIAIOT PABHOLYUIHBIMH,
Kaxxapiii, KTo mob6niBajJ B ropax, CYUHUTaeT, UTO
OHHU Kpacupbl. HeKOTOpBIM 9TOTO MaJjo, X OHH,
TJIALST CHU3Y, MEUTAIOT IIONACTh HA BEPIIUHBL.

ANbLOUMHN3M BeJeT CBOe Hauano OT BOCXOMIe-
HudA mBelinapiues Ha ropy Moun6san B 1786 roay.
Co BpemMeHeM BOCXOXKAEHUA NPHUOOPENH IIOImy-
JApHOCTH, 1 B KoHIle XIX Beka B EBpone cymiecrt-
BOBAJIO YK€ HECKOJBbKO aJIbIIMHUCTCKUX KJIYOOB.
Buauane B Anbnax JIOAM IIOKOPSAJIM BEPIIMHBI
OJHY 3a JApPYyroii, a IOTOM NPHHAJINCHL UCKATh BCE
0oJiee 1 GoJsree CJI0XKHbIE MapIIPYTHL.

Ha 3emie 14 ropHbix BepIINH BLICOTOH 6os1ee
8000 meTpoB Hajx ypoBHeM Mopsi. Bce BOCbMUTHI-
CAYHMKM HaxogATrcda B Asun, B M'umanaax u Ka-
paxopyme. JBepecT, HasbiBaeMbI# Takoke [[oxo-
MOJIYHI'MOIf, — caMasi BbICOKAasf BepHIMHa MUpa.
Yoropu, uau K-2, Bcero smmb 1a 200 meTpoB HU-
sKe dBepecTa, HO TeXHUYECKU TOpasio cJIoXKHee.
IIo sroit mpuunte K-2 moay4yuia MpadyHyio CJaaBy
ropbI-yOHUUIIbI.

dBepecT NbITANUCh TMOKOPUTHL MHorme. Bpsn
JIH KOPPEKTHO TOBOPUTH 0 moxopeHuu rop. Kak
MOSKHO IOKOPUTL ropy ujaM Bepiuuny? MoxxkHO
B3OUTU — MOYXHO He B3onTH. MTax, HONBITKH
BOCXOXKJIeHHSI Ha CaMyIiO BBICOKYIO B MUpeE ropy
NpeAIPUHIMAJNCH ¢ JBAAHATBIX roJoB XX BeKa.
T'ox 3a rooM aNbIUHUCTLI IOAXOANIN K HAUBBIC-
11eil TOuKe, HO TI0 PA3HBLIM IIPUYMHAM OBLIJIU BbI-
HY>KJeHbl BO3BpPATUTHCA. HacTo OTCTynaTh Npu-
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XOJMJIOCH B CYUTAHHBIX MeTpax oT nobeisl, OTKa-
3BIBASICH OT Hee HaBcerga. Ho ecTh albINHMCTHI
cMeJsible B eCTh aJILIIMHUCTHI cTapsle. TOT, KTO [0~
CTUT yCIeXa KaK aJbIINHNCT 1 MHOTHE I'0JIbl IIPO-
BOJMJI B TOopax, yalle BCEro ocraBaJjics ’KUB OJa-
roxapsi TOMy, 4TO He IIPOITyCKaJl MOMeHTa, Korjaa
UATH Buepel] — 3HAYUT UATH HABCTPEYY CMEPTH.
Yenex Own1 gocturayT B 1953 roxy. 29 masa
HOBOzeJaHjel, IamyHa XwuJyjuapu u imepn TeH-
uuar Hopre#l nogHsaIch Ha BEPHINHY CAMOU BbI-
coxoii B mupe ropsl. CerofiHsa Bce BEPIUINHBI BOCh-
MUTBICAYHIKOB JJOCTUTHYThHI AJILITNHIACTAMHU pas-
HbIX crpaH. Ha mocaenuuii BOCBMUTBICAYHUK,
[OJTO HE TO3BOJISIBIIMNA HUKOMY 3abpaTbcA IO
CBOUM CKJIOHaM, — JIxonge Cpexpnsa — cosep-
HIMJIA BOCXOKACHUE PYCCKAS 9KCIIeAUINA.
Anpnuanam, 0oco0eHHO BLICOTHBIM, 3aCTABIA-
eT Opra’Hus3M 4YesjoBeKa paboTaTh B JKECTKUX yC-
JgoBuax. 'maBHada npobiiema — nmpuymHa ciaaboc-
TH, YCTAJIOCTHU, TOPHOU 00JIe3BHU — yMeHbIlIeHHe
KOJIMUYEeCTBAa KHCJIOPOoJa B BO3yXe U YMEHbIe-
Hue aTMoc(epHOTro OaBJeHUS o Mepe Habopa
BbICOTHI. Jlosiroe nmpeObIBaniie Ha GOJIBIIUX BHICO-
Tax BPEAMT 340OPOBHIO YEJIOBEKA I MOYKET IIPUBEC-
TH K cMepTH. 306peTenne KUCJIOPOAHOIO 060py-
MOBaHUS MMO3BOJIMUJIO CHUBUTH BEPOATHOCTHL CMeEp-
TEJBbHBIX CJYyYaeB B ropax, HO ¢ KasKIbIM TOJAOM
Bce OoJIbllle aJIbITMHUCTOB CTApPalOTCA COBEPINATH
BOCXOJKJIEHUSA C MUHHUMAJBLHBLIM CHApPAYKEeHUEM.
1lena moGexasl, monyyeHHOU OJsarojgapsi ammapa-
Ty, JOCTABJSAIOHMIEMY BO3AYX, UJI MeXaHHUYECKO-
My OpPOOOMHUKY AJS KPIOUbEB, B CIOPTHBHOM
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OTHOIIIEHNH CETOJHS HIKE, UeM <«YHCTOe» BOC-
XOXKJEeHHUE.

AnpnuiicKUNA CTHJIL BOCXOMKJEHUS HOApasy-
MeBaeT ObICTpoe IPOXOXKIeHUE MapIIpyTa ¢ Ma-
JIBIM BECOM PIOK3aKOB U JIETKUM CHapsKeHHeM.
I'mmanaiickuii ctTunbs TpebyeT MHOTOJHEBHOH
TIOATOTOBKH MAPLIPYTa K PelaiolleMy HITYypMY,
OpraHM3anuy IaJIaTOYHBIX Jarepeili Ha NyTH K
BEPIIIMHE U IIPOBeIIUBaHie BePEeBOUHBIX IIEPUJ B
CJIOKHBIX MeCTax.

OKEAHDBI

JlpeBHIle TPeKM cumTaJ u, UTO BceMuUpHBIA
OKeaH eIUH M OKpysKaeT cyuly. HekoTopsie noJa-
raJju, 4TO Ha JPYyroi CTOpPOHE TOKe eCTh HaceJIeH-
Hasg Cylla, OTJeJIeHHAs OT M3BECTHBIX 3eMeJb
KDPYTOBLIM OKEaHOM. YJKe B Te BpeMeHa JIOAU
CUMTAJNH, YTO ecJid Obl He GOJbIlIoe pacCcTossHUeE,
MOJKHO 051710 ObI ZOMABLITh N0 MHANM IO MOpPIO.
BrocaeacTBun 5TH uaen 3acTaBaANIN MOpeIaaBa-
TeJel OTHPaBAATLCA B JaJbHUII ITYTh B IIOUCKAX
MoOpcKoit goporu B Munuro.

Co BpemeH Kopabiia «Buras», Ha KOTOPOM CO-
Bepmua nnapague Yapass JlapBuH, yyeHbIe CTa-
JIVI IPUBBIYHBIMU ITaCCAKHPAMU Ha MOPCKHUX CY-
nax. Hayunoe cyano «Ilepceii», uepena npocJas-
JeHHbIX «Bursseil» 1 Apyrve KopadJiud I03BOJIN-
JIA cZlesaTh MHOXKECTBO OTKpBITHiI. Diaroxapsa
JaHHbIM, COOpPaHHBIM MOPCKHMM CyAaMHu, ObLia
ofHapysKeHa eCTeCTBeHHAs rpaHuna AHTaApKTH-
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Tpexmaumogstit napycHulii xopgem «Buzab»

KU — JINHUS, IJIe CXOASATCS XOJIOHbIE IOJIAPHbBIE
U Tellble Tponuvyeckue BoAsl. Tak ke ObLT 00HA-
pysxeH CpeaguaHo-ATinanTuueckuii xpeder. Ogua
U3 eT0 BEPIINH, BHICTYIA0Iasl HAJl IOBEPXHOCTHIO
OKeaHa, Ha3bIBaeTcd ocTposoM CasiToit Enensbl.

TOJIBOJIHBIE
NCCJEIOBAHHUS

Hoaroe BpeMs MONBLITKUA NPOHUKHYTH Ha AHO
OKeaHa OTrPAaHMYUBANUCH IOTPYKEHUSIMU HBI-
PAJBIIUKOB, KOTOPbIE He MOIJIHN ITPOGBITE 10 BO-
Jloii 6oJlee IBYX MUHYT U He IPOHUKAJU Tay0iKe
40-meTpoBoro pyberxa.

B nepsoit nosoeure XIX Beka Obl1 n3006peTeH
BOZI0JIa3HBIH KOCTIOM, HO OH OBLJ OUYEHb TSXKEeJbIM
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Odun u3 nepavix nod8odublx ckadandpos

1 CKOBLIBAJ OBUKEeHNsI. B TAaKOM KOCTIOME MO~
HO OBLI0 HAXOAUTLCS HA rny6uHax g0 100 meTpos.

B 30-x rogax XX Bexa aMepUKaHCKHE HH-
sKeuepsl Bapron u Bub cosnanm ynpasiadeMoe
IOABOJHOE CYAHO, KOTOpOE IOJIyUMJIO HaszBaHUe
Gatucdepsl. ITO ObLI CTAJbHON IIAP AHAMETPOM
OKOJIO IMoJIyTopa MeTpoB. ManaoMHHATOPHI I103-
BOJIAJAN HCCJIEJOBATENI0O BHUAETh OKpYy Kaoljue
npegmeTbl. C nomMoInbsio TeseoHHOU CBA3U HH-
dopMmanuo nepegaBaJl Ha O0PT CyZHA, C KOTO-
priMm Gatucdepa Obla cBsA3aHa TpocoM. Takou
MOIBOAHLIII anmapaT COBEPIINJ NOrpy’KeHue Ha
ray6uny 400 metpoB B paiione Bepmynckux
ocTpoBoB. IIposkeKTop, KOTOPBLIM OblIa 00OpYy-
JoBaHa 6atucdepa, ITO3BOJIAJI yBHUIETH IIEPBBIE
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rayO0OKOBOAHBIE TeM3aXu TaM, KyJa ywxKe He
IPOHUKAJ CBET.

CnycTa HECKOJIBKO JIeT COCTOAJIOCh NOTrpyKe-
HUe 6aTrchepsl Ha 940 MeTpOB. ITOT PEKOPA JOJI-
roe BpeMs OCTABaJICA HelIPEeB30HAEeHHBIM,

HoBble BO3MOYKHOCTH AJ1A IOLBOAHBIX HMCCJIIe-
AOBAHMI OTKpHLIO M300peTeHHEe (PpaHIY3CKUM
mopsixoMm JKakom-UBom KycTo M MHXeHepoM
ImuseM 'aHBAHOM aKBaJlaHTa, CHEJIABIIErO OKe-
aH 6oJiee JOCTYIIHBIM.

Bcekope 6511 co3aH ammnapar, MO3BOJISBIINI
CcOBeplUIaTh MOTPY KeHUA aBTOHOMHO, 6e3 cBA3M C

‘," {ﬁl!,,!;"?“"'ln.. . , ' .
b 5V

o
Mg

ITodeodnasn cpepa Bapmorna u Buba
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Bamuckag

kopabiem, — Garuckad. B 1960 rony Ha HEM f0-
CTHTJIHM JHA caMOoro Iiry0oKoro Mmecrta Ha 3eMiue —
Mapuanckoro xenoba, riaybuna KoToporo pasHa
11 022 merpa.

CospemenHble IOIBOIHbIE aNlIIapaThl OCHAILle-
Hbl MEeXaHWUYEeCKHUMH MaHHUNYJIATOPaMH, II03BO-
JSI0IAME cOOUpaTh IIpeAMeThl, 3JIEKTPOHHOM
annaparypou u tejexkaMepaMu. B Hainu JHU He-
00XOANMOCTh HAXOAUTHLCA BHYTPU IIOABOJLHOIO
ammapaTa ormaja. 1loABOAHBIe ammaparsl 6e3
prumnaa OLIAU, HANpuUMep, HUCIOJIb30BaHbl TPU
o0cc0BauMY 3aTOHYBIHIETO « TUTAaHUKAY.
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YTO TAKOE ®HU3HKA?

PusuKu 3HAIOT WIH, 110 KpailHeil Mepe, Aesa-
IOT BHUJ, UTO 3HAIOT, KaKad cuja IOoAHMMAaeT B
BO3AyX CaMoOJIeT; KaK IapyCHBIA KOPabJb MOYKET
IJBLITh NPOTHUB BeTpa; IOUEMY HAJ0 COTHYTH
KHCTb, IIPEXKJe YeM 3aIYCTUTh <«JIEeTAIoUlyIo Ta-
pPeJIKY»; OTKyaa 6epyTced MoJApHbIE CHAHNA; KaK
BO3HHUKAET Paayra; 4To 3acTaBJseT JIeTaTh pake-
ThI; KaK pa0oTaeT TeJeBU30D K APYyrue 3arajod-
Hble Beuin. OHAKO, B CYLIITHOCTHU, YEJIOBEK, KaK U
[Ipexxae, KUBET B OKPYKEHNM TaWHCTBEHHBIX
cuJ. 3araZloyHOCTb MUpPa HHUCKOJILKO HE YMEHb-
HIKJIach, HA00OPOT...

Du3nKOB NHTEpPEeCyeT BCe, UTO 3aHUMAaeT Ka-
KOe-TO MeCTO M MMeeT Bec. BOT sTa KHUTa, ThHI, i,
TO 00JIaKO U 9TOT ANUBAH MOTYT OBITH N3YyUYEHBI (PU-
suyeckn. Kpome TOro, BCe 3TU IpeAMeThl MOTYT
rnepeMeniaTbCcsi, U3MEHATh CBOE IIOJIOMKEeHUE, TO
ecTh IBUraTrbcsi. PusuKka — HayKa O BelllecTBe U
JBUYKEHUU.

KAK PABOTAET
T'OJIOBA YYEHOIO?

Hayka nsmeHsier MUp, B KOTOPOM MBI JKHBEM.
Heckoabko jeT masam Mbl 3BOHWJIN APYT APYIY,
nmoBopauuBasi JUCK TeaedoHa, a Te, KTO POAUICS
cerofHsA, cKopee Bcero OyAYT He MIAAA HAKUMATD
Ha KHONKHU. KasKAbIA TrojJ UeJOBEeK HauUHaeT
IOJIb30BATHCA MpeAMeTaMH, O CYL[eCTBOBAHUU
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KOTOPBIX OH He JOraAbIBajICs, MPUBLIKACT K HUM
3a Iapy AHeH M BCKOpe yiKe He MOXKeT NpejcTa-
BUTH cebe, KaK OH KIJI, Korjaa He ObIJIO 9TUX IMpU-
BBIUHBIX YA0OCTB.

Kaxxkaerit ron npuHocur 6oJblile OTKPBLITHH,
YeM HECKOJIbKO IIpeAbIAyuux. Mup pazsuBaeTcs
Bce ObicTpee. 3a MOCJIeHUE CTO JIET IIPOU3OIIIea
MOUIHBIN Hay4yHbIN npopsiB. Hamra xxu3upe ocras-
JISIeT MaJIo BpeMeHH JJI pasgyMuii o ToM, Kak pas-
BUBaeTcA HayKa, YTO MPUHOCAT HaM Te UJIHN UHEIe
otk pbiTudA. He Oymens 'xe, B caMoM JeJie, JyMarh
00 aTOM 10 opore B IIKOJY, TeM 0oJjee, JOMOII.

Yro THI feJiaelllb, KOTJA CTAJKUBAEHIbLCS C
YeM-TO HENOHATHBLIM, HO XO4Yelllb paszobparncsa?
Cxopee Bcero, Thl Hailfellb yeJOBEKA, KOTOPLI
MozkeT Tebe Bce 00bsACHUTh. MBI JOBEpsieM Miue-
HUIO B3POCJBIX, POAUTENIEN, TeM, KTo 3HaeT 00Jib-
e Hac. JIIoau poImIoro Takke NCKaJI OTBETOB
Ha CBOU BOIIPOCHI ¥ 3HAIOUIMX JAIOAEH, KOTOpLIE
[10JIb30BAJINCh ¥ HUX aBTOPUTETOM.

OcHoBbBIBasICh Ha HAUIUX 3HAHUAX, MOMHO
cllesIaTh KaKOH-TO BBIBOJ. JTO Ha3bIBaeTCS yMO-
3aKJIOUeHneM. 51 Aesai yMo3aKJIKUYEHNEe, YTO Thl
YeJOBEK, IOTOMY YTO Thl UUTACIIb, &, HACKOJbKO
MHE H3BECTHO, YHUTATh YMEIOT TOJIbKO JIOAU —
BOT OpHMep yMo3akJoueHus., Korza gasa Toro,
yT0oOBI CHEJIAThL BHIBOABI, HE XBATACT JAHHBIX, MBI
IIUPOKO OTKPHIBAEM IJIa3a M CHOBAa CMOTPUM Ha
TO, YUTO HAC OKpYy:caer. MbI HabaOgaEM.

Kax u Besixast apyras ecrecTBeHHas Hayka,
(pu3uKa ocyuiecTBIAET HECOBITOUHYIO MEUTY yue-
HBIX HalITH OTBETHI Ha BCe Bompochl. HayKku ycr-
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PO€eHBI HoX0xKe. BHauasle ue10BEK 3a1aeT BOMPOC.
910 caMpiil BasKHbBIN sTamn. OT Toro, Kak U o ueM
THl JyMaelllb, HAaIIPpAMYIO 3aBUCHUT OTBeT. IfoToM
YyeJJOBEK HAXOAUT HECKOJLKO BO3MOYKHBIX OTBe-
TOB, TO €CTh BLIJBUTAET ruTIoTe3bl. UT0OOLI pEIIUTD,
Kakas Truiore3a BLITJISJUT nOpaBaomnoaobuee
APYTHUX, YeJOBEK CTABUT ONBITHI, IPYTUMHU CJIOBA-
MU, IPOBOJUT 3KCHepUMeHT. EC/In SKCIIepUMEeHT
THOATBEPIKAAET OOHY U3 THUIIOTE3, OHA CTAHOBUTCSA
Teopueil, TO ecTh OoJiee NN MeHee JOKa3aHHLIM
Hay4YHBIM O0BSICHEHHEM KaKUX-TO COOBITHIA.

KARK U3MEPHUTDH
BCE HA CBETE?

®Pusuku, Kak HUKTO, JIO0AT TOUHOCTD H JIO-
0T u3MepATh. 1A u3MepeHUs Pa3JUUYHLIX SAB-
JeHUil MCHOJBL3YIOTCSA Pas3JIUYHbie BeJIMUYMHBI.
Bpemsa mbI MepsieM B ceKYHIAX, MUHYTaX, yacax,
JHSAX ¥ TaK gajiee; paccTosdHNE — B MHJLIMMET-
pax, MeTpax, KHJIOMeTpax; CKOPOCTb — B MeTpax

(-
P ot

Mosxcro uzmepume dauny kporkoduna
8 MOOUNLHBLX MenePOHaAX
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B CeKyHIY, NJIN, HAaIIpUMep, B KHJIOMEeTpax B Yac;
Maccy — B KHJIOTpaMMaX.

ThI BECHIIb CTOJBKO K€, CKOJIBKO TpU coba-
KM, WIN JecATh KOIIEeK, WJIH CTO TPUAIAThH MBI~
HIeK MJIK IATH ThICAY JKYKOB. MOXKHO U3MEPUTh
IJANHY KOPHUAOpa B CIMYEUHBLIX KOpoOKax uIn
MOOHJIBHBIX TeJedoHax, a MOMKHO yJjeuybcs Ha
IIOJI CAMOMY ¥ M3MEPUTH Ty Ke AJINHY, UCHOJb-
3ys B KauecTBe eJUHUILI HI3MEePEeHU CBOI POCT.

KaxoB cmbica ¢passi: «Poct Iletu cTo Tpuna-
IlaTh CAHTUMETPOB»? ITO 3HAYHUT, YTO TOT, KTO
TOBOPHT 3Ty $Hpasy, U TOT, KTO ee CayIIaeT, 3Ha-
IOT, YTO Takoe cauTuMeTp. Mbl He 3Haem Iletio u,
TeM Oosee, He 3HaeM ero poct. Ho Bce MbI BHENU
CaHTUMETDP, [IOBTOMY HAM HOHATHO, HACKOJbLKO
BBICOK TOT 3arafounnlii [Ters.

L7151 TOTO 4TOOBI U3MEPSATH YTO-TO HEN3BECTHOE,
Mbl JOJIKHBI Y3HATh, CKOJBKO M3BECTHBIX HAM
eANHUI], HAalpUMep CAaHTUMETPOB, YKJIaJbIBAETCS
B 9TOM HeuaBecTHOM (HanpuMep [leTurnoMm pocrte).

Yrobrl mMOHUMATL APYT ApYyra, ydeHble HC-
MIOJNIL3YIOT OAHU U Te e eTUHUIbl AJis u3Mepe-
HUSA Pa3JUYHBIX BEJINYUH.

YTO TAKOE CHJIA?

Kacxkercst, Ha TpOIUHKE UTO-TO JEKUT. MoKeT
ObITh, MOHETKA, MOJKET ObITh, KeJIydb WIN IYTOBU-
a. TeI 3ax0TeJ1 IONHSATH 3TO U PACCMOTPETh HAX0A-
Ky noayuiiie. HeoKMJaHHO NMPAMO M3-TIOA JIAJO0-
HU 9TOT IpeMeT HavuaJ ABUTAThCA 1poub. Mosker
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Ju Tak 061Th? HUKaKkuX HHUTOK OT HETO He TAHeTCH,
M 3eMJICTPACEHU HeT. SHAYUT, TaK ObITh HEe MOJKeT.
MpsI 3HaeM, UTO TeJI0 HeIOABNUIKHO, €CJIN Ha He-
ro ge geicreyer cua. UTobsl He AaTh cobake yoe-
SKaThb, HaJ0 KPEIKO AeP KATh moBoAokK. Cuia Hy K-
Ha 1 JJId TOro, YTOOLI OCTAHOBUTH TEJIO, HAXOAsI-
mieecst B gpmskennn., Crjia — 9TO TOJIUOK UJIH TATA,
TO eCcTh TO, YTO MOXKeT HauaTh WJIU [IPEeKPaTUTb
asmoxenne., Cuia 3acTaBisieT U3MEeHUTh HalpaB-
JeHNe OBUXKEHMs, HAIIPpUMEDP yJap pakeTKOH oT-
npasasier MAY B APYT'YIO CTOPOHY; CHJIa MeHAeT
¢dopMy, HampuMep cuyia PyKH U3rubaer najiaky.

94TO TAKOE BEC?

ITouemy BOJa 13 OKeaHa He CTEKaeT BHU3 BMe-
CTe CO BCeMHU pblbaMu, KopalasiMu 1 KyIailuMU-
csa arogsMmu? Ilouemy aBeTpaHALI U UX cOCeqn
He JIETAT BHU3 IOJIOBOH B fajieKue Jajld, XOTA
3eMua kpyriaaa?
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Te ke mr0oau, KTO yOeanJI Te6A U MEHA B TOM,
yTo 3eMJsd — 93TO miap, yTBEPIKAAalOT, UTO BCe
IpegMeThl AepikaTcA Ha 3emJe 6iarogapd cuje
TSXKECTH. ITO He KJell M He TBO3JAH — CHJIY TsXKe-
CTH, KaK HU KaJb, YBUAETh HeJb3sA. MbI OpuTsa-
ruBaeMcs K IeHTPY 3eMJH, U Ipujerenrn 6l Ty-
Ja, ecyiu ObI HAM He MeNlaju IToJ, achaabT — CJIo-
BOM, caMa 3eMJad.

B rog, korpa ymep 'anuneit, 6pocaBiinii, Kax
M3BECTHO, IIapuku ¢ baimrawm, poawmica Mcaak
Hpyioron. Cras crapiile, OH IIOHSAJ, YTO HPUTIKE-
HUe IBYX TeJl 3aBHCUT OT UX MAaCChl ¥ PACCTOSTHUS
MeKAy HUMH, HeM gajiblile 0JTHO TeJ0 HaXOJAUTCH
OT Apyroro, tem cijabee cuja, IPUTATHIBAIOIA
HX IpyTr K Apyry. 3abepeMcsi HA TOPY BbICOTOH,
cKa'keM, 7 ThICAY MeTpoB. Piok3zak BHuay, B 0a-
30BOM Jiarepe, BecuJ 15 KuUJIOrpaMMOB. Telepb
OH BECHUT MeHbllle. Bcero Ha HeCKOJILKO I'PAaMMOB.
Mpi Huyero ne Beiaumaau. [IpocTo Mbl yaanauan
PIOK3aK OT IeHTpa 3eMJH, U OH CTaJ BEeCUTH
MeHbIlle, TO eCThb CcTaj cijiabee NPUTATUBATLCA K
LEeHTpy Halluell JaHeThl.

Kasgniil ckaskeT, UTO JKeJie30 TsKesee repe-
Ba, MacJIo jerye Boabl. Yo »ke 370 3HauuT? Bosh-
MeM JIMHeHKY U ABa KyOHKa, OJUH JepeBAHHLIA,
a Apyroi :xene3uplil, amMepuM UxX — rpanu ogvHa-
KOBOT'O pa3Mcepa, JecsiTh Ha AeCsITh CAHTHMETPOB,
3HAYUT, KYOUKN UMEIOT OQUHAKOBBIN 00beM ——
KasKJblil 1o ofHOMY JUTPY. Ho jKenesupiilt KyOuK
TSJKEJIBbIN, a JepeBAHHBIN I'opas3ao Jerye.

IlroTHOCTE — 9TO Macca OZHOIO JINTpPa Belie-
cTBa. JInTp Keje3a, KaKk HU CTPAHHO 3BYYUT BTO
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CJIOBOCOUETAHNE, MMeeT OOJIBIIYI0O Maccy, 4eM
JIUTP AepeBa. JKeiie30 IJIOTHeE.

9YTO TAKOE TPEHHE?

Ecinu TAHYTH CaHU 11O CHErY, a IIOTOM BBINTU
Ha JieJl, IX CTaHeT Jierye Be3TH. XOTs B CAHAX Jie-
skut Ilers, yroMmieHHBIH oKcepumenToM, Crour
BBEXaTh B I'OPoJ M HAyaTh TAHYTH CAHU IIO ac-
dansTy, cTaHeT TsKeN 0. TpeHUe CAHHBIX I0JI03b-
eB 00 acdansT OoJIbIlle, UeM O CHer WU JIes.

ITeTs niaoTHO Moobenas ¥ YBEJIUYUJI CUIIY Tpe-
HHA. A ecsnu ObI OH He cJeJjiaj 3TOTO, & elle JIyd-
I11e, BCTaJ ObI ¥ IIOHIEN PAJOM, CAHHU 3aCKOJIb3UJIIN
Onl sierue. YeM Oosblile rpy3, KOTOPBINA MbI Be3eM,
TeM OoJIblIIe TPEHHE,

Pudnenasa nmogoursa CKOJL3UT IJIOXO0, & T4~
kas xopomio. IllepoxoBarsie HOBEPXHOCTH ILJIOXO
CKOJIb3AT, 3HAUNUT, YyeM OoJjiee riiafKas IIOBEpPX-
HOCTb, TEM MEHbIIIe CHJIa TPEHUS IIPH CKOJIbKe-
HHUH II0 Hel.

YT0o0bl YMEHBUINTL CUJIY TPEHUS, UCIIOJb3Y-
10T pasHooOpasHble cMasku, IToAIMIMIHUKY TBOE-
IO BeJIocuIlea cCMa3aHbl JJis TOT0, YTOOLI OH Bece-
Jee KaTUiaCs., Eciau HAMBIIUTH PYKY, TO KOJIBIO
OyzeT ropasio Jierue CHATDH ¢ ITaJIbIa.

ITonosxum IleTio B Kosicky u mokatum ee. Bes-
TH CTAJIO Jlerdye, ueM B caHaX. JIpeBHUM TosKe ObLI
HU3BECTEH 9TOT c110c00. UT00b yMEHBIINTE CHUITY, He-
00X0oqUMYIO IJI TIepeMelieHusa caHeil, o moJo-
3b5I MOYKHO ITOJIOXKHUTH KPYTJIble KaMHH Ui OpeBHa.
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Tpenue cannbix nono3uce
o6 achanvm boavuwie, vem o CHez Ual neld

Ecnu Ha CKOJIBL3KOM AOpoTre IPHUXOAUTCA pes-
KO TOPMO3KTb, MOXKET MOJYUYUTLCA TaK, YTO KO-
Jeca OKasKyTcs 3a)MKCUPOBAHHBLIMI, a MalllHAa
OyzeT CKOJB3UTH Breped. ONbITHBIC BOAMTEJN
3HAIOT, YTO €CJIM TOPMO3UTh, He AaBasg KoJecam
OCTAHOBUTCSA M CKOJIb3UTH, TO MAIIHHA OCTAHO-
BUTCS paHblle.
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Yem cunbHee HaKauyaHbl IIMHBI BeJIOCHIIeA,
TeM MeHbIIe UX TpeHHe 0 3eMJI0. Keau Tel cobu-
paelIbes MTPOKATUTHCS 110 JIECHOM IIMHUCTOH 10~
pore, Jyudllle IPUCIYCTUThL KaMephl B KoJecax,
TOTZIa OHM He OYyAyT NPOOYKCOBBLIBATDL B IPA3HU, €C-
JU JKe HYKXHO Pa3BUTH OOJILIIYIO CKOPOCTh Ha
TBEpJO¥l Hopore, HY)KHO, HA0OOPOT, ITOAKAYATH
KoJeca.

KTO BBICTPEE ITAJTAET?

Ecnu Tw1, IOTEPAB pasym, 3ajiesenlsb Ha KpPbI-
ury OATHTA’KHOTO JOMa M TPBLITHENIL OTTYAA,
CKOpee Bcero, 370 OyAeT TBOU IOCJIeJHUI NMOCTY-
nok. Ecau To ske camoe cesiaet KOUIKa, To, BepPOo-
SITHO, OHA OCTaHEeTCd KUBOU U 3J0poBoii. MbImiu
TaKo! IIOJIET He NMPUYUHUT Bpeaa, a sKYK MOKET
0e3 mocJIeJCTBUI YIIACTh C BBICOKOM GalIHU.

Karxaviii 3HaeT, Kak MeJJIeHHO HaJIaloT XJO0-
IbA CHETA B TUXUHM 3UMHUIHA AeHb U KaK OLICTPO
HeceTCcs K 3eMJie OpOIIEeHHBIN KaMelb. lIpaBiaa
Jau, uto 6oJiee TsMKeIble IpeMeThl TafaoT ObICT-
pee nerkux? IIpeBHue, B TOM Uucje APHCTOTEIb,
CHUTAJN UTO eCJM ONUH 1Iap B 2 pasa Tsixesee
Apyroro, To mepBbIil OyneT B 2 pasa OwIcTpee
nagaThb.

Jlroan nymanu trax npumepso 1800 jer, roxa
uranpanen anuneo Tlanuiein He pewnya mnpo-
BEPUTH 3TO U OpOoCHUJI ¢ BAlIHU IYUIEUHOE AP0 U
MaJIeHbKYI0 nyio. OHHU JjleTeln pPAJOM M yIaJau
onHoBpeMeHHO. Ilouemy ke TOorga CcHe)XMHKA
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Onvem I'anuanesa

majaeT MeJJieHHee KaMHA?
Tanuneir cuuTamn, 4To KEJO B
CONIPOTHBJIEHUH BO3JyXa.

W npasaa, B Bakyyme, TO
ecTb 0e3BO3JYIIHOM IIPOCT-
pPaHCcTBe, CHer IIeJ Obl C Ta-
KOl JKe CKOPOCTBIO, C KaKOo#
JeTtenu Obl Ha 3eMJIIO 3aMy-
IleHHble B He6eca KAMHH.

WUrax, sxcriepuMeHTa b
Hasd Pu3nKa Hayajgach IIpU
JpaMaTHYeCKUX 00CTOATEb"
cTBax. IlyOan4YHBIA SKCIE-
PUMEHT COCTOSJICS, B HIaphl
yIaJy BMecTe.

Ho sToro 65110 HegocTa-
TOYHO, YTOOBI NMPOU3BCCTH
IIepeBopoT B yMaX. ABTOpH-
TeT OKa3bIBaJcid CHJbHee
NlasKe COOCTBEHHOT'O 3PEHUS.
B pesyasTaTe uncao mpo-
TuBHUKOB lanuiea ysenu-
yusock. Ho aTo He ocTraHo-

BUWJIO €I'0 CTPpeMJICHMA HN3y4daThb 3aKOHbI BiHKe-

HMUA TeJl.

IIpenmer, Jersaiuii ¢ BBICOTBHI, KAMKAVIO Ce-
KYHAY JeTUT Bce ObICTpee — OH pasrousercsa. Ha
sA3BIKE (DM3UKOB, BTO 3HAYUUT, YTO TEJO ABUIKETCA
C ycropeHHeM. Y Bbl, Mbl HC MOXKEM IIOCTaBUTH Ha
nagalouluil IpegMeT YCTPOHCTBO, KOTOpoe, KaK
CrIUAOMeTP B aBTOMOOHIIE, U3MePs1I0 Obl ero CKO-
pocTs. Ly1st TOro uTodhl UBMEPUTDH, KAK MeHAeTCA
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Tarunell npednonoxun, 4¥mo eciu CKamvléamy ULAPUKU
no HAKJOHHBIM NACCKOCMAM, MO OHU Oydym Jeuzamucs
mak e, kax nadaouue meaa, MoabKo mediecrniiee

CKOPOCTh NAaJAIUlero Teja, HYXXHO AOBOJBHO
cJI0KHOe obopydoBaHue. Jra Ke npobjaemMa CTOg-
Ja nepen annieem.

B pesysabraTe goiarux pasiyMHil OH Ipegno-
JIOMKWJI, YTO, eCJHM CKaThiBaTh IIApUMKHU IO Ha-
KJIOHHBLIM IIJIOCKOCTAM, OHU OYAYT ABUraThCA TaK
JKe, KaK IIajalolie Teja, ToJIbKo MeaiieHHee. Ec-
JHU CcAeJIaTh TaK, YTOObl MIApUK KATWJICS IOUTH
6e3 TpeHMUs, OH OyAeT PasroHATBHCS A0 OJHOU U
TOI K€ CKOPOCTH, HE3aBHCHUMO OT yIJIa HAKJIOHA
ropku. CKopocTh, KOTOpasf JOCTHUTAETCs BHUIY
TOPKH, 3aBUCHT OT BBICOTHI, C KOTOPO! 9TOT I1a-
puk Os11 nyieHd. Eciu utapuk 6pocuTs BBEPX, TO
ero moJieT 0yeT IOCTEeIleHHO 3aMeIJISIThCA, a [P
TmoJIeTe BHU3 LIIaPHUK CHOBA Pa3TOHUTCH.
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JABJIEHUE JKHBIAKOCTH

CrpeMuresbHbIe HOTOKH 00J1a4a10T OPOMHOM
sHepruey, KOTOpPYIO JIOZM HAYUYMJIHUCH IIpeBpa-
HIaTh B 3JIEKTPUUECTBO, CO3JAB THPO3JIEKTPO-
cranuuu. KoHeuHO, Takas 9HepPrus JOBOJILHO
JlellieBasl ¥ MO3BOJISET He UCIIOJb30BaTh AJS TeX
JKe 1esieil, HallpuMep, KaMeHHbIi yrois. Ho aasa
paboThl TUAPOIJIEKTPOCTAHIIMH HYKHO BOJOXpa-
HHJINIEe, IPU CO3AaHUM KOTOPOTrO 3aTallJNBaIOT-
cA OrPOMHBIE TEPPUTOPHHU, B PE3YJILTATE YEro
OYEeHb CHUJIBHO U3MEHSETCS MeCTHOCTD.

ITo mopsim u oxeaHaM, a TakK’Ke IIO peKaM U
o3epaM ILJIaBaeT MHOYKecTBO Kopabieii. Boabniasa
JacTh CyJOB CerojHdA cIeyiaHbl U3 merasia. Ky-
COK JKeJse3a He ILJIaBaeT, TOHeT. Kak ke miaBaeTt
skesie3HbId Kopabas? Ilonmpobyem pazoGpaThes.

JKuprocts, moMenjeHHas B COCYyx, JaBUT HA
LHO cocyna. Yem Bhlllle cMJa, KOTOpasd HAaBUT Ha

Hasnenue pabomaem u 660k
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IHOo, TeM Oosinlile naBaenue. JlaBieHue — 9TO CH-
Ja, JeHcTByloHIad HAa KaKYIO-TO ILJIOHIanb, Ha-
IPUMeP KBAJAPATHEINA MEeTP MJIN CAHTHMETD.

JaByienne HeiicTByeT He TOJbBKO BHHU3, HO U
BBEpX, OGBEKT, IOMABLINH B JKULKOCTb, BHITA-
KuBaeTca eio HasepX. Ilo 9To# mpuuwmHe Jerde
HOAHSATL KaMeHb, HAXOAAIIUIICA B BOJE, UeM B
BO3JyxXe. OTO CBOMCTBO JKUAKOCTH YUYHUTHIBAETCS
TIPH CO3TaHUU KOpIyca KopabJis.

Kpowme Toro, naBsienue pabotaetr u B60K. I1o-
npobyiiTe npobuTh 60UYoHOK cOOKy. VI3 Hero Hau-
HET OUTH CTPYS KULKOCTH.

0 YEM KPHYAJI APXUME]L

Kaxk nspectHo, aps Cupakys I'uepon comue-
BaJICSI, YTO €ro KOpoHa JAeHCTBUTEJILHO 30J0Tas.
Emy crano kasaTbed, UTo oHa cHeslaHa M3 CIJIABA
C MeJIbI0, CBUHIIOM U ApyruMu MeTtasiamu. Ilaps
MeuTaJ y3HaTh, U3 Uero Bce-TaKH CIesIaHa KOpo-
Ha, HO He paspellaJ ee MUJINUTh WU HOBPeKIaTh
KaK-TO MHa4e.

BeposaTro, Apxumeny 65110 U3BECTHO, YTO 30-
aoto B 19,3 pasa Tsikesee BoAbl. 3HAYUT, HYIKHO
651710 Y3HATH 00'bEM KOPOHBI, IIOTOM OINIPEAE/JINUTh,
CKOJILKO BECHUT TakoH xe o0beM BoAbl. Ecau Bec
KOpOHBI oKakeTcsa B 19,3 pasa 6osbliie Beca BO-
Ibl, TO MOJKHO CUMTATh, YTO KOPOHA ClejlaHa U3
30J10Ta, 6e3 nobasiennsd npumeceii. Takue sKe u3-
MepeHHUsT Heo0X0AuMO OBLIO TMPOU3BECTH, UTOOLI
NOHATb, HACKOJIBKO BOJA Jierye Mejnu, cepebpa,
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CBUHIlA M JPYIUX MeTaJJIOB, KOTOpPBbIE MOTIJIN
OBITH UCIIOJIB30BAHBI AJIS U3TOTOBJIEHUS KOPOHBI,

BsBecuTs KOpPOHY HECJIOKHO, HO KaK uaMe-
puThL ee 00’beM, YTOOBI HAOPATh CTOJBLKO K€ BO-
abi? Beab kopoHa — He Ky0, ee TuHeHKoil He u3-
MepHInbk. BHavyase ApxXumea XOTeJ PACIJIABUTH
KOPOHY M OTJIUTh 3aHOBO B BUjIe Ky0a, HUIUHIpA
nyy Jo6oro Apyroro reja, 00beM KCTOPOTrO IOk~
cyuTaTth HecsioxkHo. Ho, onacasick rHeBa naps, oH
BCE-TAKH HE CJIeJIaJI 9TOTO.

Ecau uro-To He 1aguTest, Bcerja HellJloXo CX0-
IuTb B 0aHIO. ITO CPEJCTBO M3BECTHO yiKe He-
CKOJIBKO COTeH JeT. Apxmume[, IMOCEeTUBIINIA Oa-
HIO, PEUINJI IIOTPY3UTHLCA B BAHHY, TOJHYIO BOILI.
IIpu sTOM yacTh BOJABI BBIILJIECHYJIACh, U TYT €ro
OCeHMJIa ujiesl, KOTopas IIOMOTJIa PELINTh 3aauy
¢ KOpOoHO#. ApxuMe[ BHICKOUYUJ U3 BAHHBLI U MO-
Heccsd TIO yINIlaM ¢ KPUKOM «9BpHKAal», TO eCTh
«Hamren!».

Yo Xe OH HalleJ B BaHHOI1? BepoaTHo, ero
IIOCEeTUJIa MBICJIb O TOM, YTO 00’beM Tejla paBeH
00BeMy BOIbI, KOTOPYIO OHO BBITECHSET IpH
norpyxxenunu. Takum o6pasoM, TIOTPY3UB KOPOHY
B BOZlY, ApXuMeJ| CMOT OIIPeNeJUTh €e 00'beM, U3-
MepHB, HACKOJIbKO IOIHSAJCSI YPOBEHb BOALI B
9TOM COCYyIE.

HepeBo, KyCOK IeHOILJIaCTa, HAAYBHOM Iiia-
PHUK WM MSY IJABAIOT Ha IIOBEPXHOCTH BOIBI.
WKenes3o, KaMeHb, CTEKJIO TOHYT. MBI BUAUM, UTO
npeAMeTsI ¢ 00JIbUICH IJIOTHOCTHIO IIOTPYXKAIOTCA
Ha AHO, & JIeTKUe, TO eCTh 006Jajaionne MeHbIIei
IJIOTHOCTBIO, IIJIABAIOT.
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MpsI sHaeM, YTO HA BCe Teja, HaXOoAAIIHecsT Ha
3eMiie, JeMCTBYET CHJIA TAMKECTH. SHAUUT, €CJU
npeAMeT TLIaBaeT HAa IMOBEPXHOCTH, KAaKasa-TO CU-
J1a yaepKUBaeT ero TaM U He AaeT TOHYTh.

YTO TAKOE JABJIEHHE T'A30B?

Pribb1 nraBaioT 1 HA IIyOUHE, M OKOJIO CAMOM
nosepxHocTH. Ecou Ob1 ppida uMesa JOCTOSHEBIH
00beM, TO OHA ILIaBaJia Obl BCe BpeMs HA OJNHOU
rayouHe. Ecamu 6sl eil moHago0MI0Ch MONHATHCS
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BBIIIIE MJIM ONYCTUTHLCSI HHUJKE, el IPUIILIOCH ObI
6oOpOThCA C CHJION TSXKECTH, YBJIEKAIOLIeil ee HA
IHO, UWJIM C CUJIoON ApXuMeJa, BbhITAJIKUBAOIIEH
TeJa Ha IOBEePXHOCTh W ofeclmedmBalomleil WX
[JIaBy4YeCTb.

Mesx gy TeM MBI BUAUM, KaK PBIOKU B aKBapH-
yMe MIOAHUMAIOTCA U ONycKaTesa 6e3 ocoboro Ha-
NMpsKeHusdA, HHOTAA OaKe He ABUTAfA IJIaBHUKA-
MH. B 5TOM UM ToMOraeT 1mjiaBaTesabHbIN TY3bIPh,
KOTOPBIA MOJKET pasAyBaTbCs, 3aCTABJSS PbIOY
BCIIJIBIBATH, MJIH CKHUMATHLCA U ONYCKaTh €€ OJIf-
Ke K Any. [To ToMy ke IpHUHIIUITY ITOAHIMAIOTCA
¥ OIIyCKAIOTCS HA JHO TIOABOJHLIE JIOJKU 1 aKBa-
Jauructel. 1y 100K, 1 Y IJIOBIOB, ONMYCKAIOIIIX -
€51 Ha 3HAYUTEJBHYIO INIyOMHY, eCTh eMKOCTH, KO-
TOPbIE MOTYT COKUMATLCH, ITOMOras OIyCKaThLCH,
HJIW yBeJUUYMWBaAThCA B 00BLeMme, obecnmeumBast
MoJbeM K IOBEPXHOCTH.

Pribn1, BeposiTHee Bcero, He YyBCTBYIOT JaB-
JleH¥e BOABI, KOTOPOE MCIILITBIBA€M Mbl, HEIPHYB
B BOJlY, K&K Mbl HEe UyBCTBYEM BO3AYXa, KOTOPBIHA
JaBUT Ha Hac. /laBiieHHe BO3lyXa —IIPUBLIYHOE
JJIA KasKJ0T0 UeJIOBeKa siBJIeHue.

JlaBjeHne BO3AyxXa 3acTaBjseT BpallaThCHA
KPBLIbS MEJBHUIL, 6Jarogaps 9TON CuJe JeTaioT
camoJeTnl. JlaBiaeHue razos obecIeunBaeT B3JET
KOCMUUeCKOTro Kopabnsa. Berep, BO3HMKAIONIM
Oyarofaps 9Toi cuie, HAAyBAeT Hapyca SAXT, CTH-
paer ¢ una 3eMJH JjoMa, IepeMelaer odJaaKa.

PasBe Mo)keT BO3AyX OKaspIBATh JAaBjieHHe?
M= He 3aMeuaeM BO3AYyXa BOKPYT HaC, OH KasKeT-
¢ TaKUM JIETKUM, UTO Mbl YYBCTBYEM €TI0, JIHIIh
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Hasnenue zasoe obecnevusaem a3nem paxemat,
fasnernue 8030yxa 3acmasaiem 6pauLamoves
JIONACMmuU MeJLbHUYbL, G 8enmep, 603HUKAIOWUL

6aaz0daps amoil cune, nadysaem napyca

KOrZa AyeT BeTep WX MBI 0€'KUM HU30 BCeX CHJI.
Bosayx — e npeamer. Ectb s y Bosayxa Bec?
Ecnn BO3Ayx oKasbhIiBaeT JaBJieHHE, KAK Mbl MO-
JKeM ero u3MepuTh?

Y10 TaKkoe IycTas yalika, nycTas KacTploJjs,
nycroit 6acceitn? Mbl roBopuUM, 4TO BCe 3TO COCY-
LI, Te HUUYero HeT — OHM HWYeM He 3aI0JIHEHBbI.
Bosayx, sanomHaomuil 1X, Mbl He YUUTbIBAeM.
Ho ecau morpys3uTh CTaKaH B BOAY, yJep KuBad
ero BBepX MOHBINIKOM, BOJA He HNOJHUMAaeTcCH
BHYTPb cTaKaHa. Temnmephb, He BLIHIMAadA PYKY K3
BOJBI, IlepeBepHeM craKkaH. [1y3sIph BhIpbIBaeTCA
Ha IOBEPXHOCTH, M TOJIBKO IIOCJI€ 9TOT0 CTaKaH
OKa3bIBaeTCsA CO BCeX CTOPOH OKPY'KEeHHBIM BO-
goii. Bosayx 3aHMMaeT NPOCTPAHCTBO BOKPYT
HAc, B TOM 4ucJje CTaKaH, TBOIO KOMHATy, TBOU
JoM. Bo3ayx mMeeT Bec: ecJM B3BECHTH Koy ¢
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Onvim co cmarxanom

BO3JlyXOM, OHA OKa’KeTcs TsdAKejee, 4yeM Ta JKe
KoJsiba, U3 KOTOPO! OTKavuaau Bo3AyX. TOJBKO OT-
KayaB BO3AYX, MBI MOX<e€M C YBEpPeHHOCTBHIO 3a-
ABUTHL — 3TOT COCYJ] jA€iICTBUTENBHO IIYCTOU, B
HeM 0e3BO3AYIIHOE IIPOCTPAHCTBO ~— BAKYYM.
CyimecTByeT Jiu HA CcaMOM Jiesie aTMOC(pepHoe
ZlaBJieHHe, 0 KOTOPOM YacTO FOBOPAT B IIPOTHO3aX
norozAbl? Hu s, HY THI He OIyIIlaeM, YTO HAJ KarK-
ABIM K3 Hac HAXO/JHUTCA MHOTOKHJIOMETPOBBIH
cros6 Bosayxa. EcTe cmocod ybeauTbcs B TOM,
YTO BO3JlyX OKAa3bIBAET JlaBJEeHUEe Ha BCe IIpeMe-
ThI, HaxoAAmnecsa Ha 3emyae. [Ipu momoniu cra-
KaHa M eMKOCTH C BOJIOHl MOYKHO OOHApPYIKUTh,
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YTO €CJIH CTAKaH, 3aloJHeHHBIN BOAOH, MeAJdeH~
HO BLIHUMATh U3 BOJbI BBePX AOHLIIIIKOM, BOAA HE
OyJZeT BLIIMBATLCS A0 TeX IIOP, MOKA Kpail craka-
Ha He NoOKakeTcs HaJ BOAOH.

Eute Oosiee yausBuTelbLHBIE BeIlU IIPOMCXO-
IAT, eCJIX HaKpPbITh OyMaroil crakaH, 3aroJiHeH=
HBIA A0 KpaeB BOJAOM, U NEepeBepHYTHh €r0, aKKy-
pPaTHO IIpHJep:KuUBaa JUCT. Tenepb OymMary MosK-
HO He IpuJep KuBaTh, OHA He yIaAeT U Boja He
BbLIbETCS. ECAM, ONyCTOIIUB Yepe3 COJOMHHKY
KOpPOOOUYKY C COKOM HJIM MOJIOKOM, MBI IIPOJO0JI~
JKaeM BTATMBaATh B ceOsI BO3AYX, TO MBLI TaKUM
00pa3oM OTKauMBaeM ero ma3 3Toil eMKocTH. Ilox
JelicTBueM aTMoc(epHOro AaBJeHHsS CTEHKHU
Kopobouku OyAayT mporubarbcAd BHYTPb, a caMa
OHA — CJKUMATLCS.

OTH 9KCIEPUMEHTHI JOKAa3bIBAalOT, UTO aTMO-
chepHOE JaBieHue CyUIeCTBYeT U BO3LYX HMeeT
Bec. Kpome Toro, nyremectsue Ha caMoJjieTe, ObI-
cTpad e3za IO M'OPHBIM AOoporam HJU B CKOPOCT-
HOM JaUdTe BHI3BIBaET 3PPEeKT «3aJT0KEeHHBIX
yureii». Kaskapiii, KTO MCHBITBIBAJI 3TO, MOJKET
CIYJKUTH JKUBBIM JAOKa3aTeJbCTBOM TOTO, UTO
JaBJIeHUE He TOJIBKO CYIIIeCTBYET, HO U U3MEHAeT-
¢s ¢ rayOMHOM MJIM BBICOTOM.

CyiecTByeT JOBOJILHO MHOT'O ITOJI€3HBIX NPU-
00pOB M MeXaHM3MOB, B KOTOPBLIX HCIIOJb3yeTCH
JaBJieHNe: BCEBO3MOJYKHBLIE HACOCHI, IIbIJIECOC,
BO3AYUIHbIE TOPMO34a.

Ecnu nososxuts Ha Kpali cToMIa Be KHUT'K, HA
HUX — Juct 6ymaru, a IoToOM HOAYTh TaK, YTOOBI
BO3AYUIHLIM MOTOK NPOXOAMJ MEKJY KHHUIaMH,
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JUCTOM ¥ IIOBEPXHOCTBLIO CTOJIa, MOKHO o0Hapy-
SKUTb, YTO JINCT HAUMHAET NPOrudaThCa K CTONY.
Yem Gosiblile CKOPOCTh MOTOKA, T€M MEHbIIIE JaB-
JIeHUe Ha CTeHKH, [I09TOMY 4YeM CUJIbHee Thbl Ay-
ellb, TeEM CUJIbHee nmporubdaercs dymara.

¥ camostera ecTh JBUTaTe] b, KOTOPLII Pas3ro-
HSeT caMoJieT. ITO MOJKET ObITh IIPOIeEJIeD, TYyP-
OuHa MM peaKTUBHBIN ABUraTeab. [louemy ke

Cxema obmerxanus 6030yxXoMm KPLLAA CAMONEMA

Ha B3JIETHOU IOJIOCE CAMOJIET B KAKOW-TO MOMEHT
OTpBIBaEeTCS OT 3eMJu U B3jeraer? [eso B TOM,
YTO KPBLJILSI caMoJeTa CHu3y 0oJjiee MM MeHee
JIOCKHeE, a CBepXY — BBINYKJbIe. Bo3ayx, Habe-
ramoliuil Ha KPbIJo pacceKaeTcs ero Kpaem, 4acTh
BO3/1yXa 00TeKaeT KPLLIO CBEPXY, & YACTh CHHUBY.
Tak Kak NyTh NOBePX KPbLJa OKA3bIBAETCS AJIMH-
Hee MyTH, KOTOPBIA BO3AYX NOJIKEH IIPOUTH B/IOTIb
HUKHeH 0oJiee MJIOCKOH IMOBEPXHOCTHU, CKOPOCTh
BO3/lyXa, MPOHOCSIETroCsA HaJA KPbLIOM 0oJbIile,
yeM 110 HUM. 3HAUYUT, Ha KPBIJIO CHU3Y OKa3hIBa-
eTcs OoJibiliee JlaBjeHNe, UeM CBepxXy. IdTa cujia
IIOAHUMAeT CaMoJIeT 1 YAEPKUBAET ero B BO3AyXeE.

Ecnu nmomoskuTh Ha 3eMJIO MeUIOK, IpHUBA-
3aTh K HeMy JiBe BepeBKY U TSIHYThH 3a OHY Ha ce-
Bep, a 3a JpYryio Ha 3amnaj, TO MeIIOK HauHeT
ABUTaThC K CeBepo-3amnany.
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Ecnn sixTa fBukercs 6iarogaps BeTpy, Haay-
BaIoIleMy ee Iapyca, KayKeTcso HeBepPOSTHBIM,
YTO OHa MOJKeT ABUTaThCA B CTOPOHY, OTKyZa
ayer Betep. TeM He MeHee KaXAbIH, KTO XOTs GbI
pas mjaBaJ Ha NapycHOM Cy[He, 3HaeT, UTO 3TO
BIIOJIHE BO3MOXKHO. Ilapyc, mpormbaeMblii Bet-
poM, geiicTByeT monoGHO KpbLly camoJera. CKo-
pOCTh ABUIKEHUS BO3YyXa C BBIIYKJION CTOPOHBI

Cxema Osuixcernus axmeol npomue eempa

OKasbIBaeTCsA BBINIE, YeM CO CTOPOHBI BOTHYTOM, U
TOJKAaeT mapyc, a 3HaUUT JIOAKY, B HAIIPaBJIeHHHU
BBINYKJOCTU Iapyca. JJuHHBIA ITOABOLHBIN
KHJb He JaeT JoJAKe cMel[aThCst BOOK 1 obecreyuu-
BaeT JBHJ)KEHMe SIXThI B CTOPOHY Haberaoiiero
BeTpa, X0TA, KOHEUHO, IJIEITh 0] TapyCcoM IIpd-
MO IIPOTHB BeTpa HEBO3MOYKHO.

CHJIA U TIOBEJA

Kaokbiii, KTO HaunHaeT pa3buparses B Gusu-
YeCKUX SABJIEHUAX, IOCTOSAHHO CTAJIKHUBAETCA CO
CJIOBOM «CHJIa». Mbl 3BHaeM, UTO Kak/Jjoe AeiicTBre
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uMeeT Npuuuny. Hasg oObsICHeHUA IIPUYUH TCX
WUJIU MHBIX ABJIEHUI MBI UCITOJIL3YEM CJI0BO «CUJIA».

Cuispl pasuble, oHM BcoAy. Ilopoil urTo-TO
MOJMKHO CeJIaTh ropas3fo ObICTpee ¥ ¢ MEHbUINMU
3aTpaTaMM CUJI, €CJIU IIPek/e KakK CJae[yer HoAy-
MaTb. YeM Ooablile Thl Oyxellb 3HATH 00 3TOM,
TeM GoJiblile y TeOs IIAHCOB BBIUTPATh PyT6OJIbL-
HBIJ MaTd, JOTJILITH JO Oepera MM He IIONAaCTh B
aBapuio.

Vrtak, cuna — »To Toa4oK mam tdara. Cuia
BbI3bIBAET WJIU IIpeKpalaer ABMIKEHHE, MEHSIEeT
CKODOCTb ABUIKEHUS, MeHsdeT Qopmy Tesa. Bcee
BOKDYT HAXOAUTCS MOJ JeUCTBUEM KaKHUX-TO CUJI.
Bce, uto HaxonuTca Ha 3emJe, CYI[eCTBYET IIOJ
AeficTBUEM CHJIBI TAKecTH. Ecau HeT CHIbI, KOTO-
pad Morvia OBl yJiepsKaTh IpeaMeT Hajll 3eMJIeil, OH
00s3aTeNIbHO yIIajleT BHU3.

YacTo Ha OZMH M TOT ’Ke IMpeaMeT OJHOBpe-
MEHHO [JeHCTBYeT HECKOJBbKO CHJI. ITO MOMKeT
OIPUBECTU K TOMY, UTO, HECMOTPS Ha IPUIOIKe-

Tax ydob6io mauwume 100Ky 86€PX NG MEULEHUID
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HUe CUJI, IpeagMeT HUKY/Aa He IBUHETCS, UTO ObIJIO
nokasano Jlebemem, Pakom m IIlykoit us GacHu
KpbLioa. Eciu HyXHO TauuTs JOLKY BBEPX 110
TEYEHUIO BABOEM, MOKHO IPUBA3ATH K HOCY JIOA-
KU JiBe BepeBKH, U KaK/blil Bo3bMeT cebe 0HY U3
Hux. Ecau aT0 HeGoab1IaA peuKa cpeau JyroB, u
BepeBKU He OYAYT IyTATbCA, MOKHO IOUTH IO
pasasIM Oeperam. B peayiabraTe ZeHCTBUI Kask-
Joro u3 OypJaaKoB JoAKa AOJIKHA Obliaa Obl npu-
CTaTh K Oepery, HO Tak Kak ee TAHYT C ABYX CTO-
POH, JogKa JBUIKeTCsa Biepen. Uem JauHHee
BepeBKH, TeM MeHbllle yCHAuU OyieT Imorpadyeno
BIIYCTYIO.

Hpyroe nosesHoe [eJ0 MOXXHO COBEPIIHUTH C
aBToMobuaIeM, 3aCTPSABUIMM B rps3u. Ecaum npu-
BSI3ATh MALIWHY K JIEPEBY U TYro HaTSIHYTh TPOC,
MOXKHO A00MTLCA ropasio boJblIero yciexa, ec-
au nporudaTts TPOC, YeM €CJM IIPOCTO TOJKATh
YBASUIYIO MaUTNHY.

YemM TysKe HATSIHYT TPOC, TeM Jierue ero Io-
psate. Ha npoucimeil BepeBKe, IIpaskie ieM OHA
pasopsercsi, MOJKHO IICBECHTH ropasfio OOJbIIKA
rpys, ueM Ha Tyreii. ¥lgorga coeceM HeGOJILIIOTO
KOJIMYeCTBA JIbJA OKA3bInaeTcs JOCTATOUHO, UTO-
65p1 pa3opBATH TYI'O HATIUyTHIe nposoja. o Toil
JKe IPUMIINEG TPOCLI HOZBECHOTO MOCTA HMEIOT
6osp1ncil LIPOBIIC — TAKOI MOCT BERIACPMUDBACT
GoJILIIII Bec.

Ecnu MuI peminm nepeiiTa pyyell 1o TOHKOH 11
AJINHIOHU JOCKe, IOCCpeITHE MOJKET MPOM30IITH
KaracTtpoda, IIOCJCACTBHEM KOTOPOil Oyaer Ky-
nauve. MoikHO ObLIO caenaTh MOCT M3 Oojee
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Takx moHHO ycosepuiencmaosandy HeOOAbUWOU MOCTMUK

TOJICTBIX JJOCOK, HO MOYKHO yCOBEPLIEHCTBOBATD U
9Ty KOHCTPYKIUIo. g aToro mocpeanHe JOCKH
HYKHO ITpUOUTH OpyCcOK TaK, uToObI obpas3oBa-
JIOCh moJIo0Me OYKBBI «T» ¢ NJMHHOU IepeKJagu-
HOMH 1 KOPOTKOU HOXKKOM, oOpanienioit BHu3. Te-
IIepb BO3bMEM IPOBOJIOKY U 3aKPEIIUM €€ KOHIIbI
Ha Kpagx JOCKU, a cepeArHy Ha HoxXKe. Tenepb
MOKHO OyJer nepeiiTu pyueil, He CJIOMaB JOCKY.
Taxas cucTeMa HaszbIBaeTcs «(PepMoii» 1 UCTOb-
3yeTcs B CTPOUTEJLCTBE MOCTOB.

Hocka nporubaeTcsa moJ; BeCOM YeJoBeKa 1 MO-
JKeT nepejaomMuthbed. @epma 1mo3BoasgeT u3dberkaTh
nmporuba, IOTOMY UTO IPOBOJIOKA IIJIOX0 PACTSITU-
BaeTCA U YAEPsKUBAeT JOCKY OT U3rubaHusd.

KAK HE HHAJIATbD B ABTOBYCE

Kax Tos1bK0 MbI TOsABJIsAEMCSA Ha CBET, MBI Ha-
yuHaeM 00POTHCA ¢ CHUJION TSXKECTH, KoTopas Ibl-
TAETCS HAC YPOHUTL. ¥ CTONYMBOCTh — 3TO MeUuTa
Kasxaoro. ITo ropore B mikosay, B KOpHOpe C Yalli-
KO# yasi, HA BeJIOCUIIeZie, B aBTOOyCce MbI CTapaeM-
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Cs COXPAHUTDL PaBHOBeCHUE U He PYXHYTh. BoJbHO,
obunno. Y uaii 611 ropaumnii.

Jroxu, sansaTeie paspaboTKO HOBLIX aBTOMO-
Onieit, KopabJjeil, uyaliexk ¥ TapeyoK, TeJIeBH30-
POB U CTYJBEB, JOJKHBI ClleJIaTh CBOE JIeJI0 TakK,
yT006bl M300PEeTEeHHBI UMHU IIpeaMeT OBLI yCTOI-
YU BBIM.

YeTodUnBOCTE MOXKHO IOBBICUTH Pa3HBIMU
crnocobamu. Hanpumep, yseauuuts maccy. Tese-
BU30pD, OTJUTHIA M3 UyryHa, IepeBepHYThL Iropas-
[0 TpyAHee, 4eM OOBIUHBIN. MOJKHO YBEJIUYUTDH
ILJIouIaAb OCHOBaHUsI. Hacrompuasa samna oObIu-
HO MMeeT JOBOJIbHO IINPOKYIO IOACTABKY, KaK 1
MHOTHE Apyrue npegMeTbl, KOTOpbIe JyUllle He
nepeBopauusaTh. JKeaTelbHO creaTh TaK, 4YTO-
OBl caMble TsIJKeJble HeTajl, OCHOBHAaA Macca
npegMeTa ObLIa pacmoJio)KeHa HaJi HEeHTPOM ero
OCHOBaHMUA.

Ecnu B aBTOGYCE, KOTOPBI €1eT 110 HEPORH O
Jopore, IMOJOKHUTE TAXKEIYIO CYMKY Ha Iuieud,
IIPY Pe3KOM TOPMOMKEHWHM IIAHC YNACTh CTAHG-
BUTCSA ropaszo 60Jbllle, UeM B TOM cjydae, KoTaa
CYMKY Jep:kaT B pyke. UeM HMIKe HaxXOJUTCA
IIeHTD TSAYKECTH, TeM yCTOHYHMBee KOHCTPYKIIHA.
ITO MOJIe3HC 3HATH IPH YKJIAALIBAHUU PIOK32KA
nepel AajbHeil foporoi. Eciay MOJNIOKUTE TAMe-
Jible Bely B BEPXHIOI YacTh PIOK3aKa, TO HPH
X0oAb0e BOBHUKHYT HeyJ00CTBa, TAMENbIN Bepx
OyZleT BCe BpeMs CTPEMUTECS K 3eMJle, Kadas BJia~
JleIbIla TO BJIEBO, TO BIIPABO, U B Pe3yJIbTATE MOXK-
HO-TaKM ynacTh. VI3BeCTHEBI cJIyuam, KOr/a 4esio-
BeK, CIOTKHYBIIUNCS C TAKUM PIOK3aKOM, ObICTPO
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3aHMMAJI IOJOXKeHNe «CTOSA Ha IoJIoBe ¥l HOTaxX» ’
He MOT HOAHATLCA 6e3 IIOCTOPOHHEH ToOMOIIH 13-
3a PIOK3aKa, chexaBliero Ha 3aTblIOK. Ha y3koii
TpOIIe B ropax 3TO IPOCTO OIIACHO.

OTKPBITHUA HBIOTOHA

Kaxercs crpannubiM, 4uTo 1ap BecoM 1 Kujio-
rpaMM IIaJaeT Tak ke OBICTPO, KaK ABYXKHJIO-
rpaMMoBBIi m1ap. Ilouemy ske TOorIa YeM CHIILHEE
6pocHInb MAY, TeM ObICTpee OH JeTHUT? ITO UeM-
TO HAIIOMMHAET YTBep/KeHUe ADPHCTOTeNsI: YeM
TsXKeJiee TeJI0, TeM OhICTpee OHO JOJIXKHO YIIACTh.
Baarogapa I'anuneio MbI 3HaeM, 4TO 9TO He TakK,
HO C TPYAOM MOKeM O6bSACHUTL CUTYAIUIO C 1A~
paMu ¥ MSYOM.

Huepuusa — 5TO CTpPeMJIEHHE BCEX IIPeIMeTOB
ocTaBaThCA B IOKOe. BpeBHO UK KaMeHb, O KOTO-
PBIH THI CIOTKHYJICS, HEe XO0UeT HAUMHATD JIBUIKe-
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HUe H, Aa'Ke OTKATUBIINCH, AOBOJIBHO OLICTPO
OCTaHABJINBAETCH.

B T0 Xe BpeMs TeJsi0, KOTOpPOe HAXOAHUTCHA B
IBYIKEHHH IO NPAMOH JMHUU, CTPEMUTCA IIPO-
JOJIKUTh ABUKeHue., VIMEHHO IO3TOMY pesKas
OCTaHOBKA aBTOOyca BBHI3BIBAET CMellleHHWe Haxo-
IAIRXCH B HEM JII0/ieil B CTOPOHY KaOMHBI BOAM-
TeJIA —HAIIK TeJIa CTPEMATCA IPOJLOIKUTH ABU-
skeHHe. Peaxkuil crapT aBro6yca BEIBHIBAET maje-
HHe MacCa’kKUpPOB B CTOPOHY 3aJHeil yacTu cajio-
Ha. ITO IPOsABJIEHNE WHEPIIUHU.

Ecau Ha Bejiocumnesie €XaTh ¢ 00JbIION CKOPO-
CTBIO M PE3KO 3aTOPMO3HTH, MOXKHO IepeJieTeTh
yepes pysb. VIMEHHO 1103TOMY €34a Ha BeJIOCHUIIEe-
e, KOTOPBIA MOYKeT pasBHUBAThL OOJBLIVIO CKO-
pocTh, 6e3 I1IeMa — 3aHATHE JOBOJILHO OIIACHOE.

Ecan 661 3eMas moryia BAPYT OCTAHOBUTLCSH,
TO BCe, UTO HAaXOAWTCA ObI Ha Heil He3aKpeIJeH-
HBIM, OKa3aJiochk ObI COPBAHHBLIM C MECTa CHJIOH
HHEPIMH H yJeTeJo Tpoub. Ecau Mbl 6pocuM u3




ellyliel MalIMHBI OTPLI3OK B MYCOPHBLIM Gak, C
KOTOPBIM MBI ITOPaBHAJNACH, OTPHI30OK IIPOJIETHT U
yrazeT gajabine 6iaarogaps uaepnuu. Crauada,
OTOPBABILINUCH OT PYKH, OrPBI3OK OyAeT ABUTAThCA
BIepeJ CO CKOPOCTBIO MAIIMHLI — TakK pabotaer
VHepHusd.

Cuia, ¢ xotopoil JeTaiuid Gy r6oabHBIN MAY
JelicTByeT Ha BpaTaps, U3MeHSeTCSa B 3aBUCHUMO-
CTH OT BpeMeHHU, KOTOPOe HYIKHO JIJIS TOTO, YTOOLI
MS4Y OCTaHOBHUJICA. EC/IM THI JIOBMIIbL MSY YKeCT-
KO, HAIPATAA MBILIILI, Thl MOJYUYUINb CUJIBLHBIN
yrap. Ecau »Ke JIOBUTH MAY MSATIKO, TO €CTh He-
MHOTO CABUraTh PYKH Ha3ajJ B MOMEHT, KOTAa
MAY IolajaeT B PYKU, BpeMs OCTAHOBKHU yBeJIH-
YMBAETCHA U yJap CUJIBHO CMATYaeTcs.

ITo To¥#i sXe MpUYMHEe MPLITAIOT HEe Ha NpsIMbIe
HOTH, a TPU3EeMJIAIOTCS Yy Th COTHYB KOJIEHU, UTO-
ObI, KOCHYBHINCH 3€MJIU, CJerkKa MNPOAOJKHUTH
NBUKEHUE 3a CYeT CrubaHusg HOr' U CMATYUTH
yaap. Ecau sroro He chejiaTh, MOXKHO CJIOMATh
nory. Takoke He CTOUT HANPSTraThb MBIUIILI IIPU
IafeHnuu, a B MOMEHT yJapa CMeUIaTLCId B TY CTO-
pPOHY, KyJa HAIIpaBJjeHa CUJa yaapa.

s Toro 4tolbl pysKbe CTPEJIAJIO Aajiblile,
OHO JOJI)KHO ObITH JJUHHOCTBOJILHBLIM. Bpemsa
ABU)KEHHUS IIYJIU B CTBOJIE YBEJNUYNBAETCS, U VBE-
JUYUBaeTCA BpeMs pasroHa, a, 3HA4YUT, U CKO-
poctb nysau. Urtobbl pajbirte GPOCHUTL KaMeHh,
JAUCK UJIA METHYTh KOIIbe, UMeeT CMbICJ IIpu Opo-
CKe pasBOpauMBaTh TEJO, IPOJOJKAA PYKOH [BU-
JKeHue npeamera. Tak yBeJuuynBaercs nyTh, KO-
TOPBII IpeaMeT ITPOXOAUT, PA3TOHAACH.
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Ymobut Gaabule Memuyms KONbeE,
HYxCHO Oenamb 6pocok, pa3eopaiusasn meno,
u npofoazcams pykoil 0guxcernue npedmema

Tem, KTO He 3HAaeT 3aKOHOB [ABU)KEHUS, Ka-
>KeTCS CTPAHHBIM, UTO MOKHO PACKPYTHUTDL BeJlep-
KO C BOJOI, U, MOKA OHO OyAET KPYTUTLCH JOCTa~
TOUYHO OBICTPO, BOJAA He BhLIbETCs. MoHeTKa, 3a-
MyuieHHasd Ha CToJIe, BpallaeTcs B BEPTUKAJILHOM
TIOJIOJKEHUH, a BOJIYOK He IajaeT J0 TeX Iop, Mmo-
Ka He IPeKpaTUT BpauiaThbCs.

Korpga aBrobyc nesmaer KpyToil MoBOpOT, Iac-
Ca’KUphl YYBCTBYIOT, UTO HA HUX AeHCTBYeT CUJIa,
cMelampias Ux K 60KoBo# cTeHe. JTa cuUJa Ha-
3pIBaeTcA IeHTpobexkuoil. OHa gelicTByeT Ha BCe
NpeAMeThbl, KOTOpble ABUTAIOTCS 110 OKPYXXHOCTH,
CTpeMsICh OTOPOCHUTH MpeAMeT OT IIeHTPa OKPYIK-
HocTH. IleHTpobekHaA cmyia COYKUT MPUUAHOMU
TOTO, YTO I'pA3b JETUT C KoJjiec OYKCYIOILero aB-
TOMOOMJISI, 8 MCKPBI — € TOUMJILHOIrO Kpyra. Boza
B CTHUPAJILHOII MalllHe B PEeXXMMe OT/KuMa BhI-
XOAUT Yeped IIIJIAHT NOJ JeUCTBHEM IeHTpoOex-
HOU CHJIBI.
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OTa cujia UCIIOAL3YeTCH AJIA pa3fieJieHuA cMe-
ceif xpaxocTeil. Ecam GbICTpO BpalllaTh COCYA C
MOJIOKOM BOKPYT CBoeif ocH, TO CJIUBKH, KaK 6o-
Jiee ILIOTHAS 4acCTh, OYAYT CMeNIaThCA HAPYIKY, a
6oJiee JieTKoe 06e3KUPEeHHOe MOJIOKO — OJIMKe K
BHyTpeHHeil yacTu. Annaparbl, KOTOpPEIe II03BO-
JAIOT AeJATh TaKue pasAesieHHusi, HasbIBAIOTCH
mearpudyramu. IleHTpudyru MCHOJAL3YIOTCA B
MeAuIluHE.

YeM TsroKesee TeJ0, TeM 60IbIIast HeHTPosesK-
Has cua 6yeT AeiicTBoBaThL Ha Hero. IleHTpoGeXK-
Has CHJIa BO3PACTAeT IIPH YBEeJUUYeHUN CKOPOCTH.
To xxe npoucxoauT Npu 60Jee KPyThIX IIOBOPOTAaX.

KARK JETAIOT
BPOIIEHHBIE TEJIA

Bpoimennsie Tesla Ha3kIBAIOT TaK He IIOTOMY,
4YTO OHIM HUKOMY HE HYXKHBI, & IIOTOMY, UTO OHH
JIeTSIT HEKOTOpOe BpeMs He3aBUCHUMO OT CHJIHI,
TOJKHYBIIe! ux Briepes. BpoireHHbie Tesia — 3TO
Kollbe, MAY, IIyJs, CHapsand, si0J0K0, JeTsiee Je-
pes 3abop.

Houroe BpeMsa JOAAM ObLIO HEBA’KHO, Kak
AMEHHO JIeTaloT OpolLIeHHEIe Tesia. IIpobaemoii 3a-
HHTEPECOBAJNChH, KOT[a IOABUINCH IIYIITIKH, KOTO-
pble CTPeJsiiN TaK JaJIeKO, YTO TPYAHO OBLIO ITO-
HATb, HACKOJBKO TOUYHO BE€AETCA OT'OHb 1 UTO IIPO-
MCXOAUT CO CHapsAIOM, KOTZIa OH KCUe3aeT U3 BUJa.

Ecan mpl OyzieM cuuTaTh, 4YTO TPEHUE O BO3-
AyX He cToHT OpaTh B pacuer, TO, 3allyCTHB MAY
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Tpaexmopuu noaema adpa

BEPTHUKAJIBLHO BBEPX, MBI YBUANM IIepeBepHYTOE
nageHue, TO €CTh UeM Bblille MY OyJeT B3JIeTATh,
TeM MeAJIeHHee OYeT ero moJjeT, IIoKa OH He Ha4y-
HeT Pa3TrOHATHCS OJIMKe K 3eMJIe.

ITox kakuM yryioM K 3eMJjie HYMKHO OpOCHUTBH
M4, 4To0BI OH yJeTeJs gaJbine Bcero? Ecau 6po-
CHM €ro CJIMIIKOM KPYTO BBEPX, TO OH KPacCHBO
B3JIETUT K HeOecaM, HO yIajeT He TaK YK AAJIeKO.
Ecau 3amycTuTs MAY Haj caMoif 3eMiieii, oH AO-
BOJILHO CKOPO HAUHET CHUKATHLCA U TOXKE YJISTHUT
He TaK JaJIeK0, KaK xoTesoch Obl. Eciiu Touka crap-
Ta ¥ TOUKA IPU3EeMJICHUS JIe)KaT Ha OJHOMH BHICO-
Te, TO JIYUIlINe pe3yJabTaThl AaCT YIoJ OKoJio 45°,

CrnopTMeHBI-IPLITYHBI, & TAK)Ke aTJeThbl, KO-
TOpble 3aHATHI MeTaHNEM JHUCKA WU KOIbs, Ik~
TAIOTCSA ROOUTHCA HanbOJbIIeil CKOPOCTH B HAYa-
Je asuxenusa. OT 3TOro 3aBNCUT AAJIbHOCTH IIOJe-
Ta., MeaJuTebHLII YeJIOBEeK He MOXKeT CTaTh
YEeMIIMOHOM B 9THX BHJAX CIIOPTa, €CJHU TOJBKO
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He obOsazaeT HeoGbIKHOBeHHOH cumioil. VImenHo
I8 TOT'O, YTOOBI ZOCTHUYL HaubOJbIIEed HaudaJb-
HOIl ckopoctHu, yaap OeiicbosibHON OmTOl MJIH
KJIIOIIKON AJaA roabda JeaaloT ¢ pa3dBoporTa.
IIpsKKKM B BBICOTY TpeOyIOT ApPYroro yria.
Ecam ux BBINOJHATH ¢ MecTa, TO NPLITaTh IpHU-
JeTcd MOYTH BEPTHKAJIBHO, & JJIs TOT0 YTOOHI yC-
[eNIHO NPBITHYTH C pasroHa, Hy»KHO CTapToBaTh
moJ yrijiom oxkoJio 70°, Pakera, KoTopas ctapTyer
B KOCMOC, HAUUHAET I10JIeT CTPOr'o BepTUKAJIBLHO.

PABOTA

IMousitus «pabora», « MOUTHOCTLY ¥ «DHEPTHA»
cxoxusbl. IlonbiTaeMcs pa3obparbCcs, YTO K UEMY.
MpITh 110JI, CHAETSH B IIIKO0Jie, yOupaTh CHET — 3TO
pabora, HO u Urpats B hpyTbos — 3T0 TOXKe pabo-
ta. J{epsKaThb HaA IOJIOBOU TSKEJIYIO IUTAHTY, KO-
HEYHO, HeJIeTKO, HO C TOUKHU 3peHUs (PUSUKH —
oT0 He pabora. arke ecau HAM yAacTCs MIPOCTO-
SATb AOBOJBLHO A0JT0, paboToll 3TO 3aHATHE AJA
(usnKa He cTaHET.

Hnsa prankos pa6oTa — 3TO NPUJIOKEHUE CU-
Jbl HA KaKOM-TO IIyTH, & He 3a KaKoe-TO BpeMd.
JdocraTouyHo HaM cAesaThb LIar BIepe]] CO UITaH-
roii Haj roJioBOM, KaK (PUBUKH CMOTYT C YBEpPEH-
HOCTBIO CKa3aTh, YTO MBI coBepinau pabory. To
JKe caMoe IIpoM30iijer, ecju Mbl HEMHOTO OIyC-
THM HJIX TIPUIIOAHUMEM IITAHTY, IOTOMY UTO IIPHA
5TOM OHA M3MEHHUT CBOE IIOJIOJKEeHHe, cJefoBa-
TeJbHO, MPOHAET KaKOM-TO IIyTh.
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HeBasxkHO, CKOJBKO BpeMeHHU OyJeT JNBODHUK

YHUCTHUTL OT CHera KaTOK — J[Ba Yaca UJIU 1Ba JHA.
CroJIbKO Ol OH HM ITOTPaTHJI BpeMeH!, OH cAesaeT
OZHY U Ty *Ke paboTy, BeAb OH yOepeT TO Ke KOJU-
yecTBO cHera. Ho ABOPHMK, KaK U3BECTHO, ABOPHU-
Ky PO3Hb, U OZMH yIIpaBiseTcs ObICTpee APYTroro.
3zecs pabora yike cBsizaHa CO BpeMeHeM — MOU-
HOCTb JBOPHMKAa, KOTOpBIA pabotaer ObICTpEe,
foJbiue.

Housroe Bpems yroabHble IIaXThl AHIJINHU 3a-
TaIlJIMBAJINCh BOJOI, W JJId OTKAUKU BOJABLI HC-
NOJIL30OBAJIMCEL Jomiaau. Tak NPoAoJKaaoCh A0
Tex Iop, moxa aHraumuanuH IxeiiMc YaTT He
NPUCIIOCOOMJ TapOBYIO MAUIUHY AJIA TOIO Ke Je-
Ja. IHocse 3TOro OH, JOBOJBLHBIA DPe3yJIbTATOM
cBOeH AesITeJILHOCTH, CTaJ PacCy>XAaTh, CKOJBKO
Joulazei 3aMeHMJa oAHa ero maimHa. C a3Toro
pacueTa B MMpe MoABWJIach TPaAHULUA U3MePATh
MOIIIHOCTb B JIOLIAAWHBIX cuJjaX. JIBUrarenb aB-
TOMOOHJIA MMeeT MOIIIHOCTbL OT HECKOJBKHUX Je-
CATKOB [0 HeCKOJIbKHUX COTEH JIOUIaAUHBIX CHJI, a
TEeIJI0BO3 — HECKOJILKO ThicAd4. JesIoBEeK cpejiHe-
ro Beca, KOTOPLIA XoueT, 4YTOOLI O HEM CKAa3aJIu,
YTO ero MOIIHOCTL PaBHA OJHOMU JOIIaZUHOH
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cuJe, AOJIYKeH Hay4YnuThCA 3aJie3aTh 110 KaHaTy Ha
TPHU METpa 38 TPH CEKYHABI.

9Heprua TSKeJIOoro NpegMeTa, yIaBliero HaMm
Ha HOT'Y, TaKOBa, YTO MOKET HOJYYUTHCSI OUYeHb
6oJILHO, W CJOMAaeTcsa Hora MJam IpeamMer. Eciam
BCe BpeMsA KHAATh KaMeHb Ha OXHO U TO JKe MeCTO,
nmoJiyunThbes siMka. IIpesmer, nmangaomuil Ha HO-
Iy, WJIH KaMeHb, OPOIIEHHBIN Ha 3eMJIIO, IIpoJe-
TAIOT KAKOEe-TO PAcCTOSHME U, YIIaB, OKa3blBAIOT
BO3JeAICTBHE Ha HAC WJIH ITOUBY. JHEPrud — 3TO
CcII0COGHOCTD coBepuIaTh pabory. HeM ¢ Gosbureii
BBICOTHI OpOIlIeH KaMeHb, TeM IIy0oKe sSMKa, KO-
TOPYIO OH OCTaBHT.

KAKAA BBIBAET 9HEPTHUA?

HexoTopsie Tesa MOTyT OBITH I'OTOBBI COBEP-
wuTthk pabory. HesoBek, Jieskamiuili Ha AUBaHe,
TOTOB OTIIPABUTHCSA HA pabOTy, XOTSI OH JIEKHT
HenoJBH)XHO. Bojia B IpyAy, caepskuBaeMas ILJI0-
THHOM, 'OTOBA PUHYTHCS BHH3 ¥ CMBITh OTOPOABI
HUIKeE II0 TeYeHUI0, HO IIOKAa IIJIOTHHA Iiejia, BOAa
JIMIIb FOTOBA COBEpPUINTh paboTy, HO, K CUaCThIO,
ee He coBeplllaeT. 3HAYUT, BOZa 00J1aaeT SHEPru-
eif, KoTopasi MOXKeT OBITh MCIIOJNb30BaHA. Taxas
SHeprus Ha3blBaeTCA NoTeHnua bHoi. COrHyTHIM,
rOTOBBIN K BBICTPEJY JYK, COKATasd NPy KUHA, CoKa-
Tl B 6aJjiIoHe ra3 roToBbl COBEPIIUTHL paboTy,
ecyiz UM OyJer IO3BOJIEHO IPUNUTH B ABUKEHUE.

Ecam Ms9 JeTHT, MalidHa efieT, Kopabis
NJILIBET, — OHH COBepuIaloT pabory. Msu, jsexa-
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Hamanymasa memuesa ayxa
U CHCAMAA NPYHCURA 20MOBbL COEPULUME pabomy

1MW B BepXHel TOUKe ropKH, 00JajaeT IOTeHI[H-
aJbHOU SHeprueil: oH TOTOB CKATUTLCS BHUS3.
Korga oH KaTHUTCs, ero NOTeHIUANbHAA SHEPTUs
pacxoayeTcs U IePEeXOUT B JABHKEHHE.

MEXAHHU3MBI, KOTOPBIE
IIPUAYMAJI YEJOBER

Ha karkoit KyxHe MOKHO YBUAETb MACOPYOKY,
KOHCEPBHBIN HOX. B foMe Ha#iyTca U meLiecoc,
u crupasbHad mammuHa. Ha gave Tonop, Jonara,
rpabiau — camblie 00bIIeHHbIe HHCTPYMEHTHI.

3aBoAbl 3aNOJIHEHbl BCEBO3MOYKHBIMH MeXa-
HUBMaMM — OT 'MTaHTCKHUX IIPECCOB, CIIOCOOHBIX
paboTaTh ¢ TOJCTHIMHY JHUCTAMH MeTaJia, A0 He-
6oJBIINX aBTOMATOB, KOTOPbLIE COPTHPYIOT MeJ-
KHe JleTajd, YIaKOBLIBAIOT TOBaphbl, CUNTAIOT U
B3BEHINBAIOT, BAPAT U KJedT. CloKHO HaliTH 06-
JIaCTh COBPEMEHHOM YKU3HHU, B KOTOPOM He IIpHMe-
HSIIOTCSI KOMIIBIOTEPHI. _

Cpeiu MeXaHU3MOB, KOTOPEIE HCIIOJIL3YeT ue-
JIOBEK, €CTh ¥ OUEeHB CJIOKHBIE, U IIpocThie. Yale
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ITpocmettwuil pviuaz

JPYTHUX B IPOCTBLIX MEXaHU3MaX YeJIOBEK MCII0JIb-
3yeT pblyar, BODOT, HAaKJOHHYVIO IJIOCKOCTD,
KJIMH, BUHT ¥ 6sioku. [TonsiTaemM NoHaATs, KaK BCe
aTo paboTraer

Ecau Te1 X04uelrb mepeBepHyTh OPEBHO, MOXK-
HO BOCIIOJIb30BATHCA MAJIKOM, IOJJIOKUB 10/ Hee,
HallpuMep, KaMeHb. T'Bod maJjika u Oyjger pnlya-
oM, & HO/IJIOXKEeHHBII KaMeHb — TOYKOU OIOPLI.
Eciuu paccrosinyie oT kaMHA A0 OpeBHa MeHbIIe,
yeM AJIMHA MaJKU OT KaMHS 0 TBOUX PYK, ThI
CMOXeIIb IIepeBepPHYTH JlepeBo, KoTopoe Ge3
IIOMOMIU pblyara He cMor OBl ja’ke CABHHYTBL C
MecTa.

ITonpobyem mopuaTs OpeBHO Ha BepeBKe. Ha
TlepBLIN B3TJIAA, €CJIM HaM eJiBa YAAJI0Ch Ilepesep-
HYTb €ro NIPH IIOMOIIU phIyara, TO He TO YTO HOJ-
HATH, JaxkKe IPUNOJHSATL ero MLl He MOXKeM.
3zxeck HaM NOMOryT 6JOKH. BpesHo mogHuMaert-
¢, ¥, XOTd HaM IIPUXOAUTCA BLITATUMBATH B 2 pa-
3a OoJsibllle BepEeBKHM, Mbl YABOWIM HAIIHN yCHIUSA
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1o mojgbeMy GpeBHa, a Bellb HAIIIM PYKU U CIIUHA
He cTanu cuabHee. Tax ycrpoeH GJIOK, KOTOPLIHA
OUeHb IIOMOTraeT B pabore, KOTJa HYYKHO IOAHATH
qT0-TO HaBepxX. Hampumep, 6JI0KM UCHOIL3YIOTCA
B IIO'bEMHBIX KPaHaX.

\ N

Cucmema 6.10K08
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Bopor, ¢ KOTOpPBEIM MBI CTaJKMBaeMcs He-
CKOJIBKO pa3 B JIeHb, — 9TO JBepHasd pyuka. ¥yoe-
JUATHCSA B ee HeoOXOQUMOCTH MOYKHO, €CJIH TIOITbI-
TaThCSA NOBEPHYTH CTEPYKeHb 3aMKa BOKPYT CBoeil
OCH, He UCIIOJB3Ysl PYUKY. [laKe UeJIOBEK C OUEHb
CUJIBLHBIMH MAJBIIAMHU HE CeJaeT 3TOTO WJIH Oy-
JIleT mpujaratb HeuMoBepHble yeuausa. To 'ke ca-
MO€e IIPOMCXOJHUT IPU IMOMNLITKE MOBEPHYTH CJIO-
MaHHBIN Kiao4. [lanapmpl mMpocKaJab3BIBAIOT 110
CTEP)KHIO, HO CTOUTH 3aKaTh €ro maccaTiiKamu,
TO eCTh CO3/IaTh «BpPeMeHHbIII BOPOT», KaK KJIIOU
IIOBepHeTCH.

Jpyroe npuMeHeHUe BOPOTA — 3aHee K0JIeCo
BeJIOocHIle/la, CoOeJUHEeHHOe CO 3Be3/104Koii. Bopo-
TOM Ha3bIBAIOT MEXaHU3M NToAbeMa BeJpa 13 KO-
JoAna, U B 3TOM CJyYac PYUYKa, COeUHCHHASA C
BPAIIAIOUINIMCS CTEPKHEM, KOHEUHO, TOXKe pabo-
TaeT N0 dTOMY TIPUHITUIY.

ITpennmonoskum, THI XOUCUIb OTIPABUTL Aajie-
KUM JPY3bAM Ha 10T OTPOMHYIO IVIBIOY JIBAA, OO~
CTaTOYHO GOJIbIIYIO, UTOGHI K KOHILY IYTU OT Hee
XOTh UTO-HUOYAb ocTanoch. Hu 06XBAaTUTH ee Py-
KaMHu, HM TeM 0oJiee OTOPBATh OT 3€MJIH ThI HE MO-
s)Ketib. Bor npuexas rpy30BUK, KOTOPBIL 0OTBE3ET
ee Ha mouTy. TyT Ham 651 TOMOT TOABEMHBIN KPaH
¢ ero OJIOKaMH, HO KpaHa HeT. 3aTO €CTh JOCKA,
KOTOPYIO OTHUM KOHIIOM MOXKHO IMOJIOMKHTbL Ha
Ky30B I'PY30BHUKA, a APYTUM IIOCTABUTDH HA 3€MJIIO
Tak, 4ToObl HoayuuJcda nmojgoruii ckar. Temeps mo
ATOU JOCKE MOMKIIO 3aBUHYTH IVIbIOY B IPY30BUK.
Hecnoxnoe npucnocobaenue, HO 6e3 HEro Tpya-
HO 0O0OUTHCH.
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Ecau coBMecTUuTh JBe HAKJIOHHBIE IIJIOCKO-
ctH, TO moayuuTcea KauH. [nsg Toro 4Tobbl moj-
HATH TY e JeAHYIOo IJIbI0Y Ha BEICOTY 60pTa Ipy-
30BMKAa, MBI MOKeM, He IepeJBuras ee, 3a0uTh
o/l Hee MMOCTeNeHHO paclIupAIoluiica fepeBsa-
HBIZl OPYCOK, KOTOpBLIN HasbiBaloT KJAuH. KanmH
yAOBHO HCIOJIB30BATh AJIA TOTO, YTOOBI pPacKo-
JIOTh Y3JIOBATOe IIOJIEHO, M TaK AeHMCTBHUTEIBHO
71eJI2I0T, KOrga KOJIoT ApoBa. KaIuH Hcrnoab3yer-
cA B IJIyre, KOTOPbIH BXOAMUT B 3¢MJIIO, KJINH —
9TO OoCcTpHe 1ioKa, OPUTBBL U JDYTHX PEXKYUINX
HIICTPYMEHTOB.

Hcenonvsosanue KaAuHG
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Ecan HaKJIOHHYIO IIOCKOCTH OOBUTH BOKPYT
KaKoro-Hubyab UUJIUHAPA, TO HOJYYNTCA BUHT.
Mo:xkHO paccMoTpeTh 60T, LIYPYH, HITOOOP, YTO-
ObI MMOHATH, YTO MMEHHO UMeeTcsa B BuAY. BUHT
TOXK€ HUCIOJbL3VIOT NJIA ModbeMa TAKeJbIX IIpel-
METOB, HaIpuMep B AfoMKpare. I'alika fgenaeT A0-
BOJILHO MHOTO 000pPOTOB, IPEXe ueM CMeCTUTCS
Ha 3aMeTHYIO BricoTy. Takum o6pasoM, raiika nin
rpys, KOTOPBIM Ha Hee omupaeTcs, NPOXOJUT Io-
pasfo 6osee AJMHHBIA NYTH IO CHUPAJIX BUHTA,
yeM ecad OBl MBI IPOCTO MONBITATNCH NMOAHATH
rpys BBepx. MbI Kak ObI 3aTaCKHUBaeM 3TOT Ipy3
110 JJINMHHON HAKJOHHOH IIJIOCKOCTH. OTO II03BOJIA-
eT COKOHOMUTEL MHOI'O CHJI, ¥ CaMBbIl cjalblil BO-
AUTEJIL OKa3bIBA€TCA CIIOCOOHBIM MOAHATH MAIIIM-
HY 3a OJUH yroJ, YTO eMy M HPHUXOAUTCS AejaTh
KasKIBIM pas, Korjaa Hy»KHO 3aMeHHUTh K0JIeco.

KAK PABOTAIOT PEMEHHAAA
N SYBYATAA IIEPEJAYN?

Eciu B3ATH Besocuries] ¥ IepeBEepPHYTHL ero,
MOJIYUNTCSA IPEKPACHBIH NHCTPYMEHT AJd uayde-
HUSA Iepenad. 3Be3/l0UKa, KOTopas 3aKpellieHa
BMeECTe ¢ mejgajndamu, 6oJanllie, YeM Ta, 4TO ycTa-
HOBJIeHA HA OCHU 3aJHero KoJeca.

Kpyranem neganu. Buaso, uTo noka MbI ce-
Jaay OAMH O0OpOT mejajsiMy, MaJieHbKas 3Be3-
JOoUYKa, a C Heill M KOJIeCO COBepIIMJIA OOoJblie
0060pOTOB. JTO ITO3BOJSIET He KPYTUTH HeJajld C
Takoil ke HellleHOU CKOPOCTHIO, KAaK U Bpaliaio-
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LTecmepenku paznozo pasmepa nepedaiom ycuiue
om nedaaneil i Koaecy

HIeecs K0JIeCcOo, a IOBOPAYMBATE UX IIJIABHO, faXKe
npu 6nicTpoit eane. Ilpasna, uem Gojbiile pa3Hu-
na MeyKy rncpefHeil u 3ajiHell 3Be3J0UKaMU, TEM
Oosplliee ycuiine HY)KHO IJISA TOro, 4ToObI IIPO-
KPYTUTH MeJaJIN.

Yrelbl penInTs 3Ty IpobJIeMy B COBPEeMEeHHBIX
BeJIOCHIIelaX, HAallpEMEpP F'OPHbBIX, CTABAT HECKOJIb-
KO 3Be3J{0YCK U MEeXaHU3M, KOTOPBIH IT03BOJIAET
NepeKJIUaTh Iepejaun, He cjae3asd ¢ BeJoculle-
pa. Ecam popora mioxas, HampuMep IecdyaHas
WIN TJINHHACTAaA, HYXKHO, YTOOBI pasHUna Mexxay
3Be30uUKaMu Oblaa MaJeHbKOH, TorAa MBI ABUra-
eMcA MeJJIeHHO, 3aTO HaM XBaTaeT CUJ IPOBEp-
HYTB Ja’Ke yBA3IlIee B IPA3U KoJeco. Kein ke Mbl
efeM 1o acasibTy ¥ XOpPOIUIeHbKO Pa3orHaJuch,
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MOJKHO YBEJINUYUTH PA3HUIY MEXKY 3BE3J0UKAMU
U MeJJIEHHO MOBOPAYMBATH IeAaJU, ABUTASCH C
60JIBIION CKOPOCTHIO.

Kopob6ra nepezau, 7o ecTb HECKOJBKO IlIeCTe-
PEHOK pPa3HOro pasMepa, IepefaeT yCUJIue OT
JBUTraTeJd HA KoJjeca, B 3aBUCHMOCTH OT CKOPO-
¢ty 1 foporu. UMeHHO I HepeKJIIoYeHus nepe-
a4y HYKHA PYYKA MEXAY NepeHUMU CUAEHbAMU
aBTOMOOUJIA.

KAKX YCTPOEHO BEIODECTBO?

HecmoTpst Ha To UTO aTOMBI Kak MeJpuaiiimge
YacTU BeIllecTBa ObIIN U3BECTHHI JOBOJBHO AABHO,
IloJIroe BpeMsA UX HUKTO HUKOTZIa He BUJeJ, U OHU
OTHOCHJIUCH K TOU UACTU HAYUYHBIX OTKPBLITHUI, B
KOTOpPbIe MPUXOAUTCSA BEPUTH, HE MesI BO3ZMOXK-
HOCTHU IOCMOTPETh, KAK UMEHHO BCE 3TO YCTPOCHO.

OTHOCHTEJIBHO HEJJaBHO MUKPOCKOIIEI JOCTUT-
JU JOCTATOYHOM MOILHOCTH NJI TOT'0, UTOOBI C UX
IOMOIILIO MOXKHO OBLIO YBUAETH CTPYKTYPY Be-
miectBa. Pasuble BelecTBa HY KHBI A PasHBIX
nesaeit. MaBectrno, uro Tomac SauCOH HOTPATUI
roabl, 4ToObl OTBHICKATL MaTepuaJs, HPHUTOAHLIA
JLUIST M3TrOTOBJIEHUA CIupajiell sJeKTPHUYECKUX
namnouek. IToncku matepuasioB AJisI Pa3HbIX Ie-
Jell IOCTOAHHO npojosKaloTcsi. Bece BpeMs Tpe-
6yioTcs HOBBIE METAJJbI, CHNJaBbl, MJACTUKU.
s Toro 4ToOBI JleslaTh HOXKU, HOMKHUIBI WA
JIe3BUsI, HY’KHBI TBepjble, TPOUYHbIE METAJIJIbI, a
I MPOM3BOACTBA MAaTPacoB U ITOAYIIEK — Jer-
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KHe U MArkue marepuanbl. OKHO JOJIKHO OBITh
IpO3payHBIM, (PYHAAMEHT — JMAOJIOBEeUHBIM, a
II0CcCe — CIIOCOOHBLIM BBIJEP’KUBATH IIOCTOSSHHOE
ABIJKEHHE TS)KeJBIX MalouH. Ba’XHO XOpOoIIo
3HATh, K&K YCTPOEHHI Pa3JIUYHbIE Be[eCTBa, YTO~
ObI Bce paboTasIo KaK cjefyer.

Bonpoc, kakoBa Ipupoja BelmjecTsa, OBLI 3a-
nau okoJjo 2000 sxet Haszazn mosroM M dusIocodpom
Jykpenuem. IIpaBMILHLEIM OTBETOM OH CUHTAJ
yTBEPIKIEHHE, YTO BCE: BOAA, KAMHH, "KMBOTHBIE,
IepeBbA — COCTOUT M3 KPOIDEYHBIX YacTHYEK,
KOTOpbIe OH Ha3LIBAJI KOPIYCKYJIaMH, WJIK aTO-
mamu. OH moJlaraj, 4YTO aToM HeJdbL3A pasApo-
OHUTb, CJIOMATh, paspes3aTh WM pPasfelUTh Ka-
KHM-TO ApPyruM crocoboM. Jlykpeumii cumrad,
YTO €CJIM 4allly BOABI pasdfejINTh Ha HECKOJBLKO
Kalelb, a KAyKAYIO KallIIo ellle Ha MHOMKeCTBO Ka-
Ilejib, TO, MPOJOJKAS TaKoe JeJeHue Aajbile H
JlaJIblile, B KOHIle KOHIOB MOYKHO Jo0OpaThLCA 0
aTOMOB, KOTOPLIE pas/ieIUTh He yaacTcs.

B Te 'xe BpeMeHa OblIa IONYJSIpHA U Apyras
TEOpUs, COIJIaCHO KOTOPOM BellleCTBO IIpPeJCTaB-
JseT co0oH CHJIOLIHYIO, POBHYIO Maccy 0e3 cBo-
OOOHBIX IPOMEXKYTKOB, HE3aBUCUMO OT TOTO, 30-
JIOTO 9TO MM BoAa. Ho 3TH IpOMeKyTKHU JHOJIYKHBI
CYIIIeCTBOBATh, €CJIM BCE COCTOMUT U3 yactui. Cro-
POHHHUKM TEOpPUM HEINpPEpPLIBHLIX BEIIeCTB YT-
BEpKJaJIN, UTO KaILJIIO BOALI, KaKoro ObI pasMepa
oHa He ObLIa, BCErZia MOXKHO PasjeINThL Ha elle
0oJiee MeJIKME YaCTH. .

Corsacuo Teopun Jlykpenus, Bce BelllecTBa
ITOCTPOEHE! M3 HEeOOJBIIOTO KOJINUecTBa aTOMOB,
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oN00HO TOMY, Kak OecKOHeUHOe MHOXKECTBO
CJIOB MOKeT OBLITh COCTABJEHO M3 OYKB OAHOI'O M
Toro xe aadasura. CuuTansoch, YTO aTOMBI — 3TO
KpoUIeuHble KUPIIHUYKN MHPa, II03TOMY JIJIS TOTO,
yT0oObl H3YUATh CBOMCTBA BEIIECTB, HY?KHO XOpO-
IO NPeACTaBJAATH cede CBOMCTBA aTOMOB.

Wnes xopoma, HO, KaK U BCAKAA Ujesd, OHA Tpe-
oyer pokaszaTesbeTB. I1o Tpagunum, yuyeHnle JOIMK-
HBI IOKa3aTh, IOUYEMY OHH CUUTAIOT HAEI0 BEPHOM,
JlasKke ecJy HUKTO He OCIapuBaeT X MHEHU M.

Ecau aToMbI cyHIecTBYIOT, TO KAKOBLI UX Pas-
Mepsl? Ecam MbI pa3onbeM KaKyIO-HUOYAb SKHA-
KOCTh TOHKHM CJIOEM, TO TOJILIINHA 3TOTO CJIod 6y~
JIeT 3aBuCceTh OT pas3Mepa aTtoMoB. Ecjm Ha 1o-
BEPXHOCTb OPPDOMHOIO 0O3epa KamHyTh KamJio
MacJa, oHa 6yAeT pacTeKaThbCca A0 ONpeAeJeHHbIX
peleJIoB — JI0 TeX Iop, HOKa caMble MaJIeHbKIe
YACTHUIILI MACJIA He OKaYKYTCA BBICTPOEHHBLIMI B
oauH cjaoii. Ecau 661 TAaKUX YACTHUIL HE CYIIeCTBO-
BaJIO, KamJd MacJja IPOoAoJIKuiIa Obl pacTeKaThb-
¢sl, & CJIOM CTAHOBIJINCEH OBl BCE TOHbIIIE U TOHBINE
JIo TeX Iop, IIOKa MacJio He yrepJjoch OblI B Oepera
osepa. Ho 5Toro He npoucxonur.

Kpome TOro, mockoabKy MeXAY UHaCTHUIIAMU
BelleCTBA HAXOAATCA IIPOMEXKYTKH, MEXKAY HUMU
MOI'YT YMECTHUTLCSA YACTHILI JPYI'OTO BellecTBa,
KaK CMOJKET YMEeCTHTBhCSA IIeCOK B KOpP3HUHY, AO-
BepXY HANOJHEHHYIO KapTouikoi. [TpumepHo Tak
JKe YaCTUILI COJIH YMEHIaloTCs MEXKJy JacTuIa-
MU BOZABI. Eciu MBI BO3bMeM CcTaKaH BOJALI U Ha-
TIIOJHUM €ero A0 KpaeB TakK, 4TOOLI HeJb3d ObLIo
GoJiblile IPUJIUTL HU OJTHOM Kamiu, u 0yxeM ocTo-
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Mexcdy vacmuyamu eujecmsea Haxodamces
npoMeIYymKuU, 6 KOMmopbvie MO2YMm Yymecmumeca
wacmuybt dpyzoz0 seusecmea. Hmenno nosmony

6 NoNHbLIL cmakaH 60dbl ydaemces écoiname
YAUHYIO JOHKY CONU, HE PACNIAECKAE HU KANLY

PO’KHO BCBHIIIaTh B HErO COJib, HAM yZaCTCA BChI-
NaTh IIOUTH YaWHYIO JIOXKKY, IIpeKJe ueM Boja
HayHeT IlepenBaThCA uepes Kpait. Ham He yza-
JIOCH OBI CAeJIaTh 3TO, €CJIN ObI MEIKAY YaCTHIIAMHU
BOJKI He OBIJIO IPOMEKYTKOB.

Eciau B3gaTL IUTP CIMpPTA U JIUTP BOABI M CMe-
1I1aTh X, UTOTOBEII 00'bEM OKAYKeTC MEHBIIIE IBYX
JUATPOB. ITO NPOUCXOAUT MOTOMY, UTO UYACTHILBI
CIIUPTA 3aIOJIHAIOT IIYCThIe MPOMEKYTKH MEXIY
YaCTHUIIaMHU BOJABI, TaK XK€, KaK B CJIyUae C COJIbIO.

Taxue nycToie IPOMEKYTKH MEXKIY YacTUIa-
MU €CTh He TOJIBKO B "KUJKOCTSAX U rasax, HO U B
TBEPJBIX TejJaX. B aToM MokHO yOenuThes, eciu
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3HATH, YTO M0/ GOJILIIAM AaBJIEHNEM BOJja IIPOXO-
OIUT CKBO3b CTEHKH MeETaJLUIMYeCcKOro cocyza.
fAnoBuThIe rassl IPOXOAAT CKBO3b JOKpACHA pac-
KaJICHHBIC CTeHKM JKeJIe3HBIX mneueii. Hesnanue
3T0T0 PaKTa CTAJIO IPUUNHON HeCKOJIbKHNX cMep-
TEJAbHBIX CIIyYaes.

YTO TAROE 9JIEMEHTBI?

Bpax nu asasierca tailHOM, YTO BOLY MOYKHO
paszeauTs Ha BOJOPOXR U KHCJIOPOM, & COeJUHUB
nX o0paTHO, MOYKHO IIOJIYYUThL BOAY. SHAYUT, Ca-
Masd MaJIeHbKas YacTHUIia BOIbI MOXKET OBITh pas-
JlejieHa Ha JBe YacTH.

ITonpobyem pasmesuTh KUCJIOPOA X BOLOPOL.
MHorue rogpl, ¢ TeX Iop KakK ObIIX OTKPBITHI OTH
rasepl, He OBLIO NIPHAYMAaHO cIioco0a PasIoKHUTh
UX Ha eure GoJiee IIPOCThIE BEIIeCTBA. ITO IOCHY-
JKHJIO IPHUYUHOM TOTO, UTO BOJAOPOA U KHCJIOPOJ
CTaJIM HA3BIBATHCA XUMHUYECKUMM 3JIeMEeHTaMH,
UJIM IIPOCTO DJIEMEHTaMH, TO eCTb «IIPOCTBHIMU».
Cunraercsd, UYTO XUMHYECKHE 3JIEMEHTBI COCTOAT
U3 aTOMOB. AHT/INHCKUI XUMHUK J{aIbTOH Kcal,
YTO aTOMBI HeJeJIMMbI, BEYHbI M He MOTYT OBITH
yHuuTo:KeHbl. HbIOTOH yTBEpiKas, 4TO aTOMBI
TaK TBEPALI, YTO HE MOTYT U3HOCHUTLCH HJIH CJIO-
MaThbCA HA KYCKMH.

ATOMBI OAHOTO 3JIEMEHTA He OTJIUYAIOTCA APYT
OT APyra, HO AaTOMBI PYTOTO 3JIeMeHTa OTJINYAIOT-
cda oT uux. Cerogua ussectHo 6osee 100 snemeH-
TOB, M3 KOTOPEIX B IPHUPOJE BCTPEYAIOTCA UYTh
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menbine 90. OcrajbHEIe OBLIA NOJYYEHBI HCKYC-
CTBEHHO ¥ CYIIECTBYIOT OUe€Hb HEeJOJITO.

YTO TAKOE MOJIEKYJbI?

Moaeryaa — »T0O caMasl MaJIeHbKad YacTHIa
BellleCTBa, KOTopas coXxpaHsaeT Bce ero CBOiCTBa.
‘To ecTh MoJIeKyJia BOABI, HATIPAMED, BCE eIlle Co-
XpaHsdeT CBOMCTBA BOJALI, HO €CJIM €e Pa3feIuTh,
TO IOJIy4aTCsI aTOMEI C APDYTHMH CBOMCTBAMH —
BOZOPOJ ¥ KHCJIOPOJ.

Mounekyabt 661BaIOT OUeHb pasHbIMH. OHU MO-
TYT COCTOSATH U3 OAHOTO, HECKOJIBKMX UJHN OYEHb
GOJIBIIIOr0 KOJIMYECTBA aTOMOB. MOJIEKYJIy MOTYT
06pa3oBEIBATH OAWHAKOBBIE WJIX Pa3HbIE aTOMBI.
Hamnpumep, MoJjieKyJia BoJbl oO6pasyeTcs IIpH CO-
eANHEHU U ABYX aTOMOB BOAOPOAA U OZHOTO aTOMa
Kucjgopona. I3BeCTHBI COTHU THICAY XHMHUYECKHX
COeAMHEeHMIl, N KaXKALIA TI'OJ OTKDPBIBAIOT BCE
fosbie HOBBIX. KaK M CJIOBO, KOTOPOE MOJKET
6BLITH COCTABJICHO M3 OYKB, XUMHUECKHE COeHE-
HUA MOT'YT OBITH COCTABJIEHBI U3 3JIEMEHTOB B He-
BEPOSITHBLIX KOJHYECTBAX U COUETAHUAX.

Moanexynrwi: 1 — eodopoda; 2 — nagpmanuna
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B TBepAbIX M XKUIKMX TeJIaX MOJEKYJIbI yaep-
sKuBaroTed BMecTe. Mexxy HUMU AeHCTBYIOT CU-
JIbI MPUTSKEHUSA. OTH CUJIbI YIEPKUBAIOT ATOMBI
JKeje3a B KycKe MeTalljia, aTOMbI yIJiepoJia B Kyc-
Ke aJMasa ¥ MOJIEKYJIbl BOJLI B KYCKe JibJla UJIH
Karmuie BoAbl. CHJIbI IPUTSKEHUS MEXKIY MOJIEKY-
JaM4 B TBEeP/JbIX TeJax caMble cuJbHble. IMeHHO
MOSTOMY TBepAOe TeJIO TPYAHO pas3joMaTh Ha dac-
. OHO CONIPOTUBJISETCS NPOOJEHIIO, 1 eT0 TPYA-
HO CXKaTh WJIM Pa3opBaTh. Tpoc TOJMUIMHOM BCEero
HECKOJIBKO CAHTHMETPOB MOYKeT yAep’KaTh Tem-
JIOBO3, MOAHATHIM B BO3AYyX. CHJIbI NPUTIAKEHUS
MeX Y MOJIEKYJIaMU He JAalOT MOJEKYJIaM B TBEpP-
IIOM TeJie JBUTAThCA TaK, KAk 9TO IMIPOUCXOLUT B
SKUAKOCTAX 1 rasax. OHU COXPAaHSIOT CBOE ITOJIO-
sxenne GoJiee UM MeHee IIOCTOSHHBIM.

B skuaxocTsax MOJIeKyJbl CBA3aHbI MEXXAY CO-
0011, HO He TaK CUJIbHO, KaK B TBepAbIX Tejax. ['a-
Jusieil oGHaPYIKUJI 3TO CBOMCTBO KUIKOCTH, KOT1a
CMOTPEJ Ha KAIlJIM BOJAbI Ha KAIIYCTHBIX JIUCThAX
1 06HAPYKHJI, YTO BOJA He PACTEKAETCs 110 BCeMy
JUCTY, & OCTAaeTCs B BUJE KOMITAKTHOM KaIlJIu.
Taxue e KAl o0pasyooTes, ecJIM BOJIa OKa3bl-
BaeTcs NPOJHUTOM HA KHUPHYIO ITOBEPXHOCTD.
Cuenienye MOJIEKYJI B razax o4yeHb cjaaboe.

Ecniy MoJexysbl 0JJHOT'O BellecTBA NMTPUTSATH-
BalOTCA K MOJIEKYJaM APYyTroro Belecrsa, I'OBO-
PAT, YTO MPOUSOIIIO CMAUYNBaAHME UJIY CINITaHe.
Cusia cMa4yuBaHUSA MOXKET OBbIThH O4YeHb OOJIbIIOH,
HAIpUMep, MeKIAYy KJjeeM U JepeBoM, BOAON u
CTEeKJIOM, MacJoM u merasioM. CMaska yaepsKu-
BaeTcAd B MOAINWIHMKAX MAIUINH, HECMOTPA Ha
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Boda noduumaemcs 66epx no KYycoiry caxapa

6oJsplIoe gasaenne. Ecin 6bl cMaunBaHus He OblI-
JIO, PYKH HUKOTIa He CTaJN Obl TPA3HBIMU.

HNuorga Baskuo, uToObl cMauyuBaHue OLLIO
HuskuMm. Hanpumep, 4ToObI TKaAHb HE IPOMOKA-
Jia, ee HOKPLIBAIOT BOAOOTTAIKNBAIOUINM PacTBO-
POM, KOTOPBIil YMEHBIIIAeT CMAauyHMBaHNEe TKaHU
Bojoit. Ilsmoxo cmadmBarOTCsa BOJOM KUPHBIE U
MAaCJSTHUCTBIE TIOBEPXHOCTH.

Cunsl cMayuBaAHUS OKAa3bLIBAIOTCS IIOPOH
cuJibHee, YeM CHJIbI IIPUTSKEHUA MeXXIy MoJie-
Kyaamu. OHu ObIBAIOT HACTOJBKO BEJMKH, YTO
MOTYT 3aCTaBUThL IMOJAHUMATHLCSE BOAY BBEPX IO
IpOMOKaTeJbHOH 6yMare uiau ry0ke, Tak ke uyai
MOAHMMAaeTCs BBEPX IO KYyCOYKY caxapa, KOTO-
PbIM KOCHYJIMCH TOBEPXHOCTH Yasd.

KAK IENCTBYET CHJIA
IIOBEPXHOCTHOI'O HATA/KEHUA?

Ecam cmazatrs Mray UpoM M aKKypaTHO
MIOJIOXKUTh €€ Ha IIOBePXHOCTh BOJbI B CTaKaHe,
OHa He YTOHET, XOTs cheJiaHa u3 MeTassa. Ecian
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IIPUCMOTPETHCHA K 9TOM UTOJIKe IIOBHUMATEJIbHEE,
TO MOXXHO 3aMETHTb, UTO ILJIEHKA BOJALI IIOJ Hei
HeMHoro nporunbaercsi. Cua clelIeHus MeXxIy
MOJIEKYJIaMH Ha IOBEPXHOCTH BOABI JOCTATOYHA
I TOro, urobbl He JAaTh HIOJKE IIPOPBATHCS
CKBO3b IIOBEPXHOCTL. Cujia, yaepKuBalollas
HUTOJIKY Ha BOZAe, Ha3bIBaeTCA CHJIOH IIOBEPXHOCT-
HOTrO HATAKEHH,

Ora cmja UTpaeT OTPOMHYIO POJIb B JKU3HU
MEJKHUX JKNBOTHBIX. MBI 3aX0JUM B pPeKy HJIU
03ep0 M CIOKOMHO BLIXOAMM 00paTHO, JaKe He
BCIIOMHMHAS O TOM, YTO CHJIA ITOBEPXHOCTHOTO HA-
TSVKEHUA CYILIeCTBYEeT. ITO IPOUCXOAUT MMOTOMY,
YTO II0 CPABHEHHIO ¢ Hallleil CUJIOM M pasMepaMu
IIOBEPXHOCTHOE HATSAKeHNe HUUTOXKHO.

BabGouka, Myxa HJIH KYK, yHaBloue Ha IIO-
BEPXHOCTh BOJAbI, CKOpee Bcero, HUKOrja He CMO-
IyT IOAHATHCA B BO3AYX. I]es10 He B MOKDHIX KPbl-

Cuaxna, yOepicueanouas uzonixKy Ha no08epXHOCMU 600btL,
HA3bl8AEMCA CULOTL NOBEPXHOCMHO20 HAMANCECHUA
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JbAX, KOTOPEIe MOT'YT ¥ BHICOXHYTD, & B TOM, UTO
CHJI HACEKOMOTI'0 HeJOCTATOYHO, YTOOBI IIPEOXRO-
JeTh CUJIY HOBEPXHOCTHOI'O HATHKEHUSA BOJABI.

Ho ects XHBOTHBIE, KOTOPBIE HCIHOJb3YIOT
3Ty cuiy cebe Ha moab3y. HauboJsiee n3BeCTHLI BO-
noMmepku. X JaTKy NOKPHITHI CHU3Y HeCMadYuBa-
IOLMMHCA BOJIOCKAMH, KOTOPHIe IIO3BOJISAIOT BO-
JOoMepKaM CKOJIb3UTh IIO0 BOAHOU rjajH, Kaxk Ha
KOHBKaX, JHUIIL CJerka Iporubas IoBepxXHOCT-
HYIO IIeHRy. g HuX BofgHAd rjaajb BojoeMa —
orpoMHas JOBYIIKa, Koropas OecmepeboiiHo
ofecreynBaeT BOJOMEDPKeE, IHTalONleidcs ymnas-
IIXMH Ha MOBEPXHOCTL BOJABLI HACEKOMBIMH, IIO-
CTaBKY KOpMa.

HexoTopsle BogHbIe GECIIO3BOHOUHEIE CKOJIb-
3AT IO MMOBEPXHOCTHOI IJIeHKe, MOANIJIBIBAA K
Hell CHM3Y, a JKYKH-BePTAYKY PACCEKaIOT ee, Ha-
XO0JACh HAIIOJIOBUHY B BOJle, a HaIllOJOBUHY — B
Bosayxe. Takoii 06pas sKM3HU CTAT IPUYUHON TO-
T0, 4TO IJIa3 BePTAUYKM pasjiejieH Ha JIBe IMOJIOBH-
HBI: HHDKHAA CIY KUT IJIS IIOABOJHOTO 3peHUd, a
BepXHAA — AJIA BO3OYLIHOro. JTU Ipucrnocobie-
HHUA 06eCclIeYynBaIOT BepTAUKAM J00PYIO OXOTY.

Kpome TOro, moBepXHOCTHAA IIJIEHKA BOJbI
nepejaer KoJeOaHUS, KOTOpbie HCIIOIb3YIOTCH
3THMH OXOTHHKAaMU KaK CUTHAJ, COOOHIAIONIN O
TaJleHHM B BOAY $KEePTBBI MJIU TPpUOIUKEeHNH IPY-
roif BOJOMEPKH UJIHU BePTAUKH.

BesieficTBIIEe MOBEPXHOCTHOrO HATSAMKEHUA Ia-
Jaonad Kalid IpUHIMAaeT Iapoobpasuyio gop-
My. 3Hag 3T0, MOXXHO IIPHTOTOBUTH Apo0b, ecin
BBIJIMBATH pacCIJIaBJICHHLIII CBUHEI] B BOJAY Uepes
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Dopmuposarue Kanau

MaJIeHbKHe OoTBepcTHA. Kanus :KuJKOCTHU CTpe-
MUITCS UMETh KaK MOXXHO MEHbUIYIO IIJIOHIaAb I10-
BEPXHOCTH, & NPU TOM Ke oObemMe 3TO 3HAYUT
cTaTh MOXOXKeH Ha 11ap.

Eciu akkypaTHO HAJIHUTh CIUPT NOBEPX BOAHI,
TO MOXKHO YBUAETh I'DAHHUILY, Pa3AedIoLUlyIO 3TH
JKUAKOCTU. EcaM Tenepb KanHYThb B 3TOT COCYN
MacJjo, To OygeT BUIHO, KAk OHO He YTOHET B
CIUPTY, HO OyZeT IJaBaTh, PaCHOJOKHUBIINCH
MeXK Iy CJIOSAMY CIIMPTA U BOAEI B BH/Jle 11apa.

Tanuieit o6HAPYYKWUJI, YTO NOUYTU HEBO3MOXK-
HO 3aCTaBUTh UTOJIKY IIJIaBaTh HA IOBEPXHOCTU
cnupta. Ecau no6aBUTH CHUPT B KAl POCHI,
OHA pacTeuveTcs Mo JUCTY, 3aHAB OOJBIIYIO IIJO-
magb. JTO NMPOUCXOAUT M3-3a TOr'0, YTO Cliene-
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HUe Me)XZy MOJeKyJlaMi CIUPTAa MeHbllle, uYeM
MeXKJy MOJIEKyJaMu BOJbI, IIOSTOMY MeHblIe
cuja, Koropasi Morya Obl yAepsKaTh Ha IIOBEPX-
HOCTH Tpeamer. Eciu Kanaio COUPTa KamHYTh
B BOJY, Ha KOTOpPOH y/Ke ILJIaBaeT HroJIKa, OHA
YTOHET,

Wrak, ecTh BellleCTBa, KOTOPbIe YMEHbIIAOT
IIOBEPXHOCTHOE HaTAXKeHHue Boabl. Kpome cmup-
Ta, 9TO, IPEXKe BCEro, MBLJIO U APYTHe MOIOIHe
cpencrea. IIpu aToM BoJa IOJIy4aeT CIOCOOHOCTD
NMPOHHMKAThH B TPEUIWHEI U HIeJIN, B KOTOPbIe paHb-
LIe He MorJia Obl HPOHMKHYTH U3-3a CUJIBI TOBEPX -
HOCTHOro HaTsikeHusi. IlosToMy cyxas TKaHb,
OpollleHHast B MBLIBHYIO BOAY, TOHeT ObICcTpee,
YyeM B YUCTOU BOJle, & YTKHU U I'YCU, ITOTIaB B MbIJIb-
HYI0 BOAY, C TPYAOM CMOTJIU ObI ZEPsKaThCsA HA I10-
BepxHocTH. I1o TeM JKe IpUyYMHAM PacTBOP CIIUD-
Ta B BOJle MOXKeT MPOHNKHYTh CKBO3b CTEHKH CO-
CyZa, KOTOPbIH B OOLIYHBIX YCIOBUAX HE MPOIIyc-
KaeT BOIY.

Tak Kaxk CIUPT U MbLJIO YMEHBIIAIOT CUIY TI0-
BEPXHOCTHOTO HATSKEHWS, OHU YBEJIUYUBAIOT
cMayuBaHue. VIMeHHO 110 3TOo# TpUYMHE PYKH I'0-
pasfio Jierdye OTMbLITH C MbLJIOM, a OZEXAY BBLICTH-
paTh CO CTUPAJIbHBIM IMOpoHIKoM. MbIIbHAS BoAa
o0BoJIaKMBaeT KaleJbKM JKHUpa, a YucTas BoOa
IIPOCTO CKATBLIBAETCA C JKUPHOII HOBEPXHOCTH.
CMmaunBalolliye BelecTBa HY KHBI HEe TOJNLKO JJis
MBITbA U CTUPKH. Vcrnonrb3oBaHue Mogo0HBIX Be-
1uecTB B QoTorpadpuu mo3BOJAET CUJIBHO COKpa-
TUTH BpeMsA IPOSBKH M 3aKpPEIJIeHUA POTOIIEeH-
KH 1 YCKOPUTH NEYaThb.
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ITPUBET YYACTHHKAM
BPOYHOBCKOI'O ABUMREHIIA!

B nauane XIX Beka anrsmyanuH PoGepr bpo-
yh paccMaTpuBaJ 0aHKY ¢ BoJoil. MesKue Hepac-
TBOPUMBIe YacTUIhl B 6aHKe HAaXOJUJIUCh B HO-
CTOAHHON XaOTHYeCKOil masAcKe 0e3 BUIUMBIX
NMPUYNH. ITO IBU)KeHUE CTAJ0 HasbIBAThCA 6poO-
YHOBCKHM B YECTh YeJI0BEKa, KOTOPBII COBEPIINI
Ba’KHOE OTKPBITHUE, TJIAAA B OaHKY C BOAOH.

JBH>KeHMe 4aCTUI IPOUCXOANIIO TIOTOMY, UTO
MeJK}e YaCTUILLI IIOCTOSTHHO TOJIKAIOT MOJIEKYJIbI
BOJILI, YAAPAIOIIE UX TO CBepPXY, To cOboky. To xe
MPOUCXOAUT C YacTUYKaMu TabauHOTO AbIMA,

Bpoyiiosckoe dsuixcenue wacmuy:
yem Ovicmpee 08UzAIOMCA MONEKYAbL,
mem 8biuie memnepamypa Hudrocmu
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KOTOpbIE ABUTAIOTCA, IIOTOMY UTO MX TOJKAIOT Ya-
CTHIBI BO3AYXa.

BpoyHoBcKOe ABM)KeHHNE MOJKHO YBHJIETH ca-
MHM, ecJH PacCTBOPHUThH B BOJe KPACKy, a IIOTOM
IIOCMOTPETh Ha Hee B MuUKpockoln. Mo)KHO yBu-
JeTh, KaK YacTHIbI KPAaCKU IIOCTOSHHO ITOJCKA-
KHUBAIOT OT HEBUAMMBIX YJapPOB MOJIEKYJI BOXBI.
YJacTHuKM KPacKH Ha CaMOM JeJie OTPOMHBLI IIO
CPaBHEHHIO C MOJIEKYJaMH Bojbl. Eciau moBepx
ONHOM KUIKOCTH HAJUTH APYTYIO ¥ OCTABUTH UX
HA HEKOTOpOe BpeMs, TO MOXKHO OyaeT YBUAETH,
YTO MPaHUIIA MEXKIY HUMH HMCUe3Jia, U JBe JKHjl-
KOCTH NepeMelIaJIich. ITO IPOUCXOAUT Gaaroma-
pA ABHIKEeHHIO MOJIeKYJI. YeM OGnIcTpee ABUTAIOTCS
MOJIEKYJIBI, T€M BbIIIIE TeMIlIepaTypa BelllecTsa.

OTRYIJA MbI BEPEM 9HEPI'IO?

ITpakTHyecKy Bce HCTOYHUKY dHEPTUH, KOTO-
pble MbI UCIIOJIB3YEM IJIA MOJIYUeHUA TelJia, Be-
IyT cBoe Hauajso oT CosHpa. B TeueHne MHOTHUX
BEeKOB COJIHEYHAS 9HEPI'UA HAKANJIUBAETCSA B BUJIE
HedTH, KAMEHHOTI'0 yIJid U rasa. J[laske Berep, Ko-
TOPBIN B IIPOLIJIOM KPYTHJ MEJbHHUILI U HAYBaJ
napyca kopabJjeit, o0s3aH CBOUM MHOSBJIEHHEM
Coanuy.

3amacsl yriad, HepTi 1 ra3a NOAXOAAT K KOH-
Iy, O3TOMY JIIOAH NBITAIOTCS HAWTH APyTUe HC-
TOUYHUKH SHEPTUH — NOPSIMO UCIOJH30BATh COJI-
HeuHble Jyuyu. CyliecTByeT MHeHMe, 4TO IIPsMOe
HMCIIOJIb30BAHME COJIHEUYHbIX JIydell MOXKET CTaTh
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nake OoJjiee BBLITOAHBLIM, YeM MCIIOJIL30BaHUE
ATOMHOM SHEPTHUH.

JoJsrie rogbl CYUTATIOCh, YTO TEILJIO — BTO Be-
IeCTBO «TeIiopoa». MokeT ObIThb, HarpeBaHue
WJIN OXJIQOKAEHUE — 9TO nepefaya sHeprun? Xopo-
mo Obl Yy3HAThH, UTO TAKOE TeMIIepaTypa U Kak ee
U3MEPSIOT, ¥ YTO IPOUCXOAUT ¢ TEJIOM, KOT/Ia OHO
OXJIaKdaeTcA MW HarpeBaeTcs. YUeHble IpPOoIl-
JIOTO CYUTAJIN, YTO TEMJIO — BTO 0CO0aA YKUIKOCTD,
KOTOpasg MOJXKEeT IIepeTeKaTh OT OJHOTO Tejia K
IPYyToMYy: IIPY HaIrpeBaHUM TEILJIOPOJ IIPOHUKAaeT
B TeJIO, & IIPU OXJIAKJAEHUU MOKUAaeT €ro.

HMaBecTHO, 4TO 60JBLUIMHCTBO TeJI IPU HaTpe-
BAaHUM PacCHINPSETCSA, a NMPU OXJAKIEHUN CIKU-
maetcsa. Kaskercst, 4TO 3TO AJOKa3bIBaeT CYHIECT-
BOBaHME TeIJIOPOJla, KOTOPBLIA NpM HArpeBaHUU
KakK Obl 3aHNMaeT MeCTO U 3acTaBJIsgeT Tejia pac-
IIUPATHECHA, a IPU OXJAKICHUN IOKHUIAET €ro.

Ho ecTs BelecTBa, KOTOPHIEe IPH HATPEBAHUY
COKUMAIOTCA, a IPU OXJIAKAECHUY PACIINPAIOTCA.
Ecau 651 B Tes10 NIPOHMKAJIO KAKOE-TO 3araflouHOoe
BeIleCTBO, a MOTOM ITOKHMJAJIO €T0, Macca STOTo
npeaMeTa QOJIKHA Oblia Obl IBMEHUTHLCS, HO 3TO-
TO He MTPOMCXOIUT.

MookeT ObITh, TENJIO — 3TO dHepruda? Amepu-
KaHCKUN MHKeHep ToMcCOH HabJa0Ia7I 3a TeM,
KaK CBEPJINJIV MeTaJLJI, ¥ 3aMeTHJI, YTO yeM GoJiee
TYNBIMU OLLIN CBepJia, TEM CUJIbHEe OHU HarpeBa-
auck. Hro ke BHI3BIBaeT pasorpes? Buaumo, ca-
MO CBepJIEHUE, TO eCTh TEILJIO — 9TO SHEPIrusd.

K rtaxum ke BbIBOJAM MOKHO NMPUITH, €CJIU
TepeTh Ha MOPO3€e ABa KycKa Jbaa. HecMoTps Ha
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TO, UTO JieJ XOJONHBIM M BO3AYX BOKPYT TOXe,
Jef HauHeT NJIaBUTbCA. EAWHCTBEHHBIM KCTOY-
HUKOM IIOSBJIEHHUS TeIlJIa HAa TAKOM XOJIOfE MO-
JKeT OBITh TOJIBKO caMo TpeHue. MOYKHO IJid Tex
JKe IesIeil B3sATh MOHETKY 1 HaYaTh TepeTh ee 0 Jie-
peBo mau rpyobymo TKaHb. depe3 HECKOJBLKO ce-
KYHJ MOHeTa pasorpeercda TaK, uTo ee OyneT
TPYAHO yJeprKaTh B pyKax.

YTO IIPOUCXOIHUT
NP HATPEBE H OXJIAXIEHHUHN?

Yewm BbILIE CTAHOBUTCSA TeMIIepaTypa, TEM aK-
TUBHee JBUTaI0TCS MOJIEKYJbI BeljecTBa (UeM ObI
OHO HHU HBJASJOCH — TrasoM, XUIKOCTBIO HJIU
TBEPABLIM TeJoM). Bce MOIeKyIbl HAXOAATCSA B O-
CTOSTHHOM JBW)KEeHHNH, eCJU TOJbKO TeMIIepaTypa
He oIrycKaercd go munyc 273°C. 9ra Temiepary-
pa, KoTopas Ha3bIBaeTCsl a0COJIOTHBIM HYJIEM,
JIOCTHUTaeTcA, KOrja BCAKOE ABUIKEHHE MOJIEKYJI
IMOJIHOCTBIO IPEeKpaliaeTcs.

Ecnau suMHMM BeuepoM B TPECKYUHI MOPO3
BBIHECTH Ha YJIUIY YaUIKy C KunAmeil BozaoM,
YAIIKy C PACKaJIeHHBIM OO TaKoI JKe TeMmepa-
TYpbl MeCKOM M 6OJIbHIYIO GOUKY C Temaoil Bo-
Joit, uepes HeKOTOpPOEe MOJKHO Oyder yBHIETb,
yTo mepBbIM A0 0°C oCTBIHET IeCcOK, IIOTOM 3a-
Mep3HeT BOJA B uUalllKe, a Ha OOUYKe Jiex IIO-
SABUTCA B INOCJHeAHKIOI ouepenb. Ha ckopocTs
OCTBIBAHMSA, KPOME TeMIIepaTypbl, BANAET 1 pas-
Mep npegMera.
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Ecau marpesarh eMKOCTB CO JIBJIOM, TEMIIEpAa-
Typa He OyZeT IOXHMMATLCS BBIIIE HYJIA, IOKa
BeCh JIeZl He pacTaeT. Jlea TaeT npu TeMIepaType
0°C, nipu 270l sKe TeMIepaType BOJa HaUMHAET 3a-
Mep3aTh.

WUuorpa, BuIRAS M3 oMYy, AyMaellb, YTO Ha
VJIHIE TEILIO, HO, PO HEeKOTOpoe BpeMs, IIo-
HHUMAaeIllb, YTO Ha CaMOM JieJie LOBOJIbHO X0JIOLHO.
Ecau »KapKuM JIeTHUM JHEeM CHYCTUTbCA B HOJ-
BaJI, TO MMOKaKeTcd, YTO TaM OYeHb XOJIOJHO, XO-
T TeMmueparypa ram mwiaoc 20°C. Uenoseueckue
OIIVIIeHUNS HE CaAMbIf JYyYIINN MeToh AJd u3aMe-
peHus TeMIEpaTypPhI.

BossMem Ha KyxXHe TpH KPYsKKM M HAJILEM B
OJlHY ropsiuyio, HO He O0KUTAIOIIYI0 BOAY, B APY-
I'yIO — TeIJIVIO, a B TPeThI0 — X0JIoAHYI10. Teneps
nnajern JeBoyd PYKH ONYCTUM B IOPSUYYIO BOAY, a
npaBoil — B xoJsiogHyo0. CTOUT HOJ0MKAATh, ITIOKA
IaJablibl IPUBLIKHYT K TeMIEpaType BOJLI, B KO-
TOPYIO OHU OnyIileHbI. Telneps 0THOBPEMEHHO BbI-
HeM [aJbIbl U3 YallleK W 3aCYHEeM HX B UAlIIKY C
Temioil Bonmoit. OKasbIBaeTcs IMaJbily, KOTOPLINA
ObLJI B ropsAadYeid BOZe, CTAJO XOJIOAHO, a IIaJielr
13 XOJIOJHOU BOABI, HAoOGOpOT, B TEIJIONR BoOAe
corpeJcs.

Temneparypa TenJoil BoJAbl MOXKeT OLITL TOY-
HO W3MepeHa IpU NOMOIIM TepMOMeTpa, a Halll
OLIYIUIEeHUA CUJIBHO 3aBUCAT OT YCJOBUH, B KOTO-
PBbIX MBI HAXOAUJINCDH 0O OIBITA.

Boapmias yacts TepmomMeTpoB paboTaioT Ha
OCHOBe IIPOCTOTO CBOIMCTBA Bell[eCTBA PACINMPATD-
cd NpY HarpeBaHHMH U CXKUMATHLCA IPH OXJIaKe-
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Onwim ¢ 8000l pasnolt memnepamypbst

Huu. B camMoM mepBOM TepMOMeETpe B KauecTBe
PACHIMDSIONIErOoCs M COKMMAIOIIEerocs BellecTBa
ObLJI B3AT OOBIUHBIN BO3AYX. Y1300peJ sTOT TepMoO-
metp lanuieir. 3Tor npudop mpeacTaBiIsaa coO0K
IIepPeBEPHYTYIO KOJIOY C BO3JYXOM, OIYIIEHHYIO
TOPJBIIIKOM B cOCyZA ¢ Bogoi. IIpuGop 6611 He TO-
YyeH, TaK KaK IOKa3aHHNA TepMOMeTpa 3aBHUCeJH
OT H3MEHUYMBOI OTOAbl, a UMEHHO, aTMOC(hepHO-
ro gapjeHudA. Ho i 2T0 6511 BasXHEBIN 1Iar BIIEpeS.
TepmomeTrp I'anusies D103BOJIUI N3MEDPUTH TEMIIE-
parypy y 6oabHoro jJuxopaakoil. Tak, BuepBsie,
ObLI «IIOCTaBJIeH IPAJYCHUK » .

B caenyiomux Moaeasix TEPMOMETPOB BMECTO
BO3JyXa CTAJA HMCIOJb30BaTh INOAKPAIIeHHYIO
skuakKocts. Ho u st npubopsr paboranu mjaoxo,
IIOTOMY YTO JKHIKOCTh Hcnapsiack. Ilo Hacros-
I[eMy TEepMOMEeTpPhl BOILIM B JKHU3Hb UYeJIOBeEKa,
Korja KTO-TO M3 yYeHHKOB ['anuies gorapascs
3anafTbh TPYOKY ¢ XKHUIKOCTHIO.
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Tepmomemp I'anunes. Pucynor us pyxonucu

CymiecTByioT pasHble TEPMOMETPHI AJISL pas-
HBIX IleJleil. Boapmiast yacTs TepMOMETPOB, KOTO-
pble MOXXHO BCTPETHTb B JOMe UeJIOBEKa, coxep-
SKaT CNuUPT uau pryTh. CHUPT 3aMeps3aeT IpH
muuyc 112°C, a kunut — npu niatoc 72°C. dro ge-
JaeT CIUPT YAOOHBIM IS YJIWUYHBIX TEPMOMET-
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pos. PryTs 3amepsaer npu munyc 39°C, nosromy
PTYTHbIEe TEpPMOMETDPLI HeJb3sd MCIO0Jb30BATh B
pailoHax ¢ O4eHb HH3KHMM TeMIiepaTypaMu, HO
3aTo Kunut npu 357", nosromy odeHb yao6Ha s
H3MepeHUs BbICOKMX TeMueparyp. Tak ycTpoeHsl
XUMHUYECKHe M TeXHHUYEeCKUe TepMOMeTphbI AJSA
M3MEpPEeHUs BLICOKUX TeMIIepaTyp.

B MeaunmHCKNX TepMoMeTpax TOMKe MCIOJb-
3yeTcs pPTYTh, UTO jAeJlaeT UX 0oJjiee TOUHBIMMU.
JIJIst TOro 4TOGHl PTYTh B TEpMOMeETpE He OIyCcKa-
J1ach, IIOKa Bpad NOJHOCUT TEPMOMETP K IjiaszaM,
OTBepCTUE B HHYKHEI YaCTH TepMoMeTpa, OKOJIO
IIIapUKa, OYeHb MaJieHbKoe. I[loaToMy, UTOOLI 3a-
CTaBUThb PTYTh MPOMTH CKBO3b HEro IIepel, TeM,
KaKk MEepHUTHh TeMIepaTypy TeJja, HYMKHO TepMo-
MeTD BCTPAXHYTD.

OnHY U3 caMbIX TOYHBIX TEPMOMETPOB — Ta-
30Bble. OHH ITO3BOJIAIOT H3MEPATHL TEMIIEPATYPY OT
aGCOMIOTHOIO HYJS A0 II0JYTOPA ThICAY IPagyCcoB.

PACIHIHPEHHE N CKATHE

Ecan BemecTBO Harperb, TO OHO pacUIUpPS-
ercs, TO eCTh yBesnuuBaercsa B obobeme. [lisa He-
KOTOPBIX CTOPOH Halled KN3HU 3TO AOBOJIBHO
BasKHOE CBOMCTBO, KOTOpPOE HYXHO YUYHUTHIBATH
IpY IPOKJIAZKe 'KeJie3HBIX JOPOr, BeJb B Kap-
KNU JeHb TOPSYHI MeTaJll pacliupsercs, a Ha
Mopo3e cokumaercs. [Toaromy 3uMoOil paccTosgHue
MeXX Ay peJjbcaMH yBeJHUYUBaeTCA, U CHJIbHEe
CTYK KoJIec.
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Boga Toske pacuimpsiercs IIpW HarpeBaHUM U
COKUMAeTCA IPU OXJAXKAESHUI, HO C BOJOHA He Bce
npocto. Ilpum oxJjaskaeHUM BoAa IIPOLOJIKAET
csKmMAaThCA A0 TeMmiepatypst 4°C, a Ipu AaJbHe-
IeM OXJIQXKJAEeHUU HaYMHaeT pacimupsarscia. Kor-
Ia 3aMep3aeT NPy, BoJa B HEM CiKMMAaeTCsS 10
Tex nop, noxa e gocrurter 4°C. ITocse aToro Te
CJIOH, KOTOPbIE IPOAOJIZKAIOT OXJIAKAAaThCA, CHO-
Ba NOAHMMAIOTCA BBEPX, INOTOMY UYTO 00JIaHaIOT
MeHbIIel IIJIOTHOCTBIO, UeM 4-TpajgycHas, caMast
nJjoTHasa Boda. Ecim mo-mpeXHeMy XOJIOAHO,
BEPXHHUE CJIOM BOJLI 3aMEP3aI0T M PaCIIUPAIOTCS
emie cuabHee. IloaTomy Jen miaBaeT Ha IOBEpPX-
HOCTH, & He OIIYCKAaeTCs Ha JHO. B KpYIHEBIX BOJO-
eMax BOJa HUKOrJAa He IIpoMep3aeT 10 AHA, IIOTO-
My YUTO caMble IJIOTHBIE CJIOM BOABI ONMYyCKAIOTCS
Ha JHO U BCIO 3UMY COXPAHAIOT TeMuepaTtypy 4°C.
Ecuau 651 3TOTO He TPOMCXONIIO, O3epa IIpoMep3a-
J1¥ ObI JIO IHA, a 32 JIETO He yCIIeBaJu ObI OTTAUBATD,
U *KH3HB B BOJIe He cMOrJia OBl CYIIeCTBOBATD.

KAK CAEJATH HIKAJY
AJ1 TEPMOMETPA?

Kax »xe go6urscs Toro, 4Todbl BCE TePMOMET-
pHI IOKA3bIBAJIHM TEMIIePaTypPy O eAUHOII IKaje?
st Toro urobbl chesiaTh TAKYIO IIKAJY, HAIO
CBEpUTh TEPMOMETDP C IBYMSA TOYKAMH TeMIepa-
Typbl, KOTOpas He MeHseTcsA. Briepsrle 3a Taxie
TOUKY IPUHAIU TEMIepaTypy cHera B XOJIOAHBIH
3UMHUUI JleHb M TeMIepaTypy TeJia >XWBOTHOIO.
IToTom cTanu B KayecTBe BepXHell TOUKHU OpaThb
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TeMIepaTypy pacimjiaBjieHHoro macja. Ho Tremme-
paTypsl cHera, JXMUBOTHOT'O ¥ PACTOIJIEHHOTrO Mac-
Jla He MOTYT CcUuTaThcsl TouHbIMU. Temneparypa
cHera 3aBUCHUT OT TOrO, HACKOJLKO MOPO3HO Ha
yauie. PasHble BUABI J)KUBOTHBIX MMEIOT Pa3JINY-
HYIO TeMIepaTypy, KoTopas, KpoMe TOro, MeHs-
eTCs B 3aBUCUMOCTHU OT COCTOAHUS JKUBOTHOTIO, a
MAacJIo IJIABUTCS IPU PasHbIX TeMIIepaTypax B 3a-
BUCHMOCTH OT €I'0 COCTaBa.

B 1714 rony B Amepukre @apeHreidT BBeJ HO-
BYIO HIKaJy TeMIlepaTypbl. HuoxkHell Toukoit
IIKaJbl cTaJa TeMIlepaTypa CMecH Jbja, Halla-
TeIPA U cosu. PapeHreiddT AyMaJj, YTO 3TO caMasd
HU3Kas TeMIepaTypa, KOTOPYIO MOYKHO IOJy-
YUTh UCKYCCTBEHHO, 1 O0O3HAUUJI €e 3a HOJb, a
TeMIIepaTypy uyejiopedeckoro Tejga — 99°. ITo sroit
urkaJie Boja samepasaer npu 32°F, a xkunur npu
212°F. Jlarunuckas 6yksa F oGosmauaer, 4yTo u3-
MepeHUs IPOoBeJeHsl o mKage Papenreiita.

B mamin guu 6oabiast yacTh TEpMOMETPOB Ha-
IIOJIHSETCS PTYTHIO, a 3a HOJIb IPUHUMAIOT TOUKY
saMmepaanus Boasl; 100° cunTaloT TOYKOM Kule-
HUS BOABI. DTy IIKAJXy BBeJ B yHnoTpebieHUe
meexckuit yuenniii Ilenbcuit B 1742 rony, u oHa
Ha3bIBACTCS CTOTPAAYCHOM.

YTO TAKOE TEIJOEMKOCTbB?

B koH1e BecHBI ¥ HaYaJIe JieTa MBI C HeTepIIeH -
eM JKJeM JHs, KOTa BOJla B 03epe HarpeeTcs, 4To-
Obl MOKHO OBLIO KyHaThcA. 3eMJIA HarpeBaeTcs
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ropaszio 6bicTpee, yeM Boja. Betep nepememnnsa-
eT BOJY, 3aCTaBJIAA XOJIO[Hble I'JIyOMHHbBIE CIOU
BOABI IIOAHMMATBLCS Ha IIOBEPXHOCTh, M CHOBAa
HY>KHO TeIlJIO AJI WX HarpeBa. 3eMJIs JKe Harpe-
BaeTCA € MOBePXHOCTH. ECJIN BBIPHITH JOCTATOYHO
TJIYOOKYIO MY, MOXKHO JOCTHYL CJI0SI, B KOTOPOM
TeMIlepaTypa COXpaHsaeTcsa MIOCTOSHHOM.

CkopocTs Harpesa pa3yIMYHbBIX BellleCcTB HeO-
nuHaxosa. OHa 3aBHCUT OT TEIJIOEMKOCTH. Ten-
JOeMKOCTL BOJBLI 0OJIbINIE, UEM TeNJOEeMKOCTh
3eMJIM, TO €CTh IIPH OJTHOM U TOM Ke 00beMe A1
HarpeBa BOJbI HYKHO 0OJIbIIle TelljIa, YeM [JIs Ha-
rpesa seMJaHn. asa Toro uro6sl Harpesaoch 60JIb-
1I10€ 03epo, HYKHO 0oJIbllie BpeMeHY, UeM J1JI Ha-
rpeBa MaJeHbKOTO IpPy/a WK JYXKHU; MeJIKHe BO-
JioeMbl HarpeBaloTcs ObIcTpee IIIyOOKUX.

Mesaxkne BOmOeMBI MOT'YT HarpeBaThCi M OT
aua. CoJHeUHbIe JYYM B TAKUX 03eplax IIPOHU-
KAaIOT 7|0 HA ¥ HAarpeBaloT TEMHbBIA 1JI UJIH NIE€COK,
IpeBpaiasch B Temwno. Harperast or fHa Bozja IoO-
CTeIleHHO ITOAHUMAaeTCs BBEPX.

Jlionu, KOoTOpble KUBYT BOJHM3U GOJMBLITUX
03€ep, XOPOIIIO 3HAIOT, YTO TaKoe OOJIbIlasd TenJjo-
eMKOoCTb BOAbI. O3zepa MeaJIeHHO HarpeBaloTCA
BECHOM U JOJIT0 OCTHIBAIOT OCEHBIO, IIOTOMY B Ta-
KMX MeCTaX XOpomIo BbI3peBaoT miaojbl. Ilo-
CKOJIBKY 03epa MeJJIeHHO HarpeBalOTCs, Temjaad
BeCHA OKOJIO OOJIBIIIMX 03ep HaCTyIlaeT I0o3XKe, ¥
JepeBba He pPacmyCcKaloTCs CJIUIIKOM paHoO U HOo-
3TOMY He CTpajzarmT oOT 3aMopo3koB. OceHbIO
JOJIbIIle NePKUTCA Telllasd IMoroja, I03TOMY ILJIO-
JBbI MOT'YT 3peTh LOJIbIIIe, He II0[BePrasich OIIacHO-
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Menkue sodoemur Mozym nazpesamucsi u om 0na

cTy 3aMepa3anusa. Taxue yciaoBusa HabJIIOAIOTCA B
TaK Ha3bIBAEMOM «ILJIOJOBOM II0OsIC€» BOJIM3U 03e-
pa Muuuran. bBiansocts GOJMBIIMX MacC BOABI
ofecreuynBaeT MArMKIMHA KJIXMAT MHOTUX 3eMeJb, B
ToM umcJie 'aBalickux u BpHMTaHCKMX OCTPOBOB,
Hopsernu, ®aopuasl u I0xuoit Kanudopuuu.

KAK UCITAPAETCA BOJA?

Eciau HanuTh BOAY B OTKPBITYIO IIOCYAY U OC-
TaBUTb Ha HECKOJLKO JHell, BoJa mcyeaaeT. ITO
IIpoucxoAuT 6yaaronaps ucnapesuno. McnapeHue
MPOUCXOAUT ObICTpee, e€CJU HarpeBaThb KU~
KocTh. KpoMe TOTO, MOJKHO BCIOMHHUTD, UTO MOK-
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poe Gesibe ObICTPEE BhIChIXAET HA BETPY, YeM B TH-
XyIo noroay. Bona u3 6yTHLIKY UcIIapsieTca JOJIb-
11e, 4eM TaKoe Ke KOJIMYeCTBO BOALI, HAJIUTOE B
Tapeaky. Ecau ske OYTBIIKY 3aTKHYTh IIPOOKOI,
TO BOJla BOOOIIe He OyaeT mcnapsTees. Ecau ke
MBI HAJILEM B TApPeJIKY He BOJY, a TaKoe e KOJIH-
YecTBO CIHPTA, TO CHUPT HCHApUTCS ObIcTpee.
Huaxoctu, KOTOphIe OLICTPO UCTAPSIOTCS, HA3bI-
BaIOTCA JIEeTYyYHUMU.

Ecan Ha Oepery Mopsi BEeTPEHO, TO, BLIXOIS U3
BOZBI, MBI OBICTPO 3aMep3aeM. YicnapeHue TpeGyeT
3aTpar Telja, HO3TOMY MbI oxJagaemeda. sKug-
KOCTb ucIIapseTcs 6Jiarogapsa ToMy, YTO MOJIEKYJIbI
ABHUraioTcid, U HEKOTOpble M3 HUX OKa3bIBAIOTCH
ObICTpee OCTAJIbHBIX, OHH MOT'YT OTPBIBATLCSA C 10~
BEPXHOCTH X YHOCHUTHCS B IpocTpaHcTBO. OTIIpas-
JNSACH B IIOJIET, MOJIEKYJIa YHOCUT ¢ co00it ¥ 4acTh
9HEPruu, IIO3TOMY KHIKOCTH IIPYU UCIIaPEHUH OX-
naxxgaercsa. YeM BuIllle TeMIlepaTypa, TeM ObICT-
pee HOCSITCS MOJIEKYJIbl, ¥ TeM O0JIbIlle IX MOYKeT
OTOpBaThCA U OTIIPAaBUTHLCA B r1oJer. ITosromy Ha-
rperas »KUJKOCTh ucnapsiercs 6nicTpee X0JI0THOM.

Hexoropsie u3 yjeTeBIIAX MOJIEKYJI BO3BPa-
aoTesAa o0paTHO, HO JKUJAKOCTH B COCY e IIPOIOJI-
JKaeT yOBIBaThb, €CJU HX yJeTaeT OOJibllle, YeM
BosBpaiaercsa. Ecau 3aTKHYTh OyTHLIKY TIpPoO6-
KOM, TO BCKOpEe KOJIHUECTBO YJIETEeBIINX C IOBEPX-
HOCTH MOJIEKYJI 32 MUHYTY CTaHET PaBHO KOJIHUe-
CTBY BEpHYBIINXCS 00paTHO 3a TO JKe BpeMs. Boa-
AYVX Hak KUIKOCTHIO B 3aTKHYTOU OYTHLJIKE CTa-
HeT HachII[eHHBIM napoM. B TakoM nape Kosde-
CTBO MOJIEKYJ, OJAHOBPEMEHHO HaXOAAIIUXCA B
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HKudkocmo ucnapaemea 6razodapa momy,
Y/MO HeKOMOopble MOJEKYAbL MOZYM OMOPEAMbCA
om ee nogepxunocmu. Hazpemas scudrocmo
ucnapsemcsa 6oicmpee x01001010

BO3AyXe, He MOXKeT YBeJUUYUTHCH, U €CJA C II0-
BEePXHOCTH B3JIETUT ellle AT MOJIEKYJI, CTOJbKO
JKe ymazeT o0paTHO B dKUJKOCTbD.

Ecnu Bo3gyx paspeskeH, TO yJjeTaloliye ¢ mHo-
BEPXHOCTH MOJIEKYJIBI BOJBI Pexke CTAJIKUBAIOTCHA
¢ MoJeKysaaMu Bosayxa. CTaHOBHUTCHA MeHbIIC
yAapoB, BO3BPAILIAOILHUX yJeTeBllNe MOJEKYJIb
00paTHO B JKUAKOCTh, 1 OHa HAYUHAET UCNapATh-
cs cUJIbHee.

HUcnapsATscsa MOryT M HEKOTOPBIE TBePALIC
Bentectsa. HadraauH, KOTODPLIX paHblIE HC-
MOJb30BAJIN AJd OTHYTUBAHUS MOJH B Hikadax ¢
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LIePCTAHOM OJeXKA0H, KaK pa3 OTHOCUTCA K Ta-
KuM BeniecTBaM. MoJIeKyJIbl 3THX BEIIeCTB OTPHI-
BaloTCA NPSIMO C TOBEPXHOCTU TBEPJOro Teja, He
npespalasach IpeaBapUTeIbHO B (KUIKOCTh., ITOT
IpoIliecc HasblBaeTca cybaumManueil, Uiy BO3TOH-
Koii. Kpome HadTannua Takoi CIIoCOOHOCTBIO 06-
JaJaloT KPUCTAJILI o1a, Jel, kaMdapa. «Cyxoit
Jen», KOTODPBIM MCIOJL3YIOT B KMOCKax C MOPO-
YKEHBIM, HCIIapsaeTcs O4eHb ObICTDO.

KAK KHUIIUT BOJIA?

Ecsu B3sATs yallHUK, HAJIHUTHL B HETO BOALI, 110~
CTABUTHL HA OTOHb 1 HaOJIIOAATh 3a TeM, UTO Oyzer
NPONCXOAUTE C 3aKUTAION[eN BOLOI, MOYKHO YBU-
IeTh, UTO BHAUYAJe 10 BCeMY YaWHUKY MOABATCA
MaJieHbKHue ITy3BIPbKU. ITO BO3AYX, KOTOPBIHA
ObLTT pacTBOpEH B Boge. IIoCKoJIbKY MBI HarpeBaeM
BOJY CHU3Y, My3LIPbKH ITapa 6y 1yT 06pa30BhIBATh-
cAd Ha AHe YaHWKAa ¥ BCIJIBIBATH BBEPX, UTOOLI B
BEepXHUX 0o0Jiee XOJIONHBIX CJOSIX CHOBA ITpeBpa-
TUTBLCA B BoAy. Korza remnepatrypa mogHUMETCS
elile BbIllIe, MYy3LIPHKH IIapa HAYHYT JOCTHUraTh
IIOBEPXHOCTH, X U3 YAUHUKA NMOAJET Hap.

Ecau nomMecTuTh B KUNAUIUYA YaHHUK TepMO-
MeTp, MBI YBUIMM, YTO KaK ObI MbI HU IpUOaBIIA-
JIU OTOHb, TeMIIepaTypa KHUIeHHUA OCTaHeTCcA TOU
ske. ITosTomy HeT cMbIca NPpuUGABIIATE OTOHb, UTO-
ObI OLICTPEe MPUIOTOBUTE ey : IToTpedyeTes TO JKe
BpeMA — Ba'KHO, CKOJILKO NPOAYKTHI IIPOBEJIH B
BoJie ¢ TemmepaTtypoit 100°C, a ue To, Kak 6ypHO 3Ta
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Boza kwureja. Tak NIpoMCXOAUT MOTOMY, UTO BCE
TEILIO, KOTOpOe MOAXOAUT K KUIALIEMY COCYAY,
NIeT Ha Pa3pPbIB CBA3EN MEXAY MOJIeKyJIaMu, KO-
TOPbIE, OCBOGOAMBIIINCEH, CTAHOBATCS YaCThIO I1apa.

KAR PABOTAET XOJOAHUJIBbHHRK?

Uro0bl pa3odpaThCsa B 3TOM TOHKOM H IT0JIe3-
HOM npubope, HYKHO IIOHATh, KaK ras IpeBpa-
ujaeTcss B KUAKOCTL. A Toro uTobbl mpeBpa-
TUTb I'a3 B YKUJAKOCTb, €r0 HYXKHO OXJIaJUTh UJIUA
cokaTh. beicTpo AoOUTHCA ycexa MOXKHO, ITpoJe-
JaB u To 1 gpyroe. Eciu ras npeBpaTuiu B JKUL-
KOCTh, BBIJleJIMJIaCh TeljioTa. Ecam HaoGopor,
KU KOCTb PeBpAaTHJIU B IIap, Bce, YTO Kacaercda
BTOr0 COCYJZla, OXJIAKAAETCH.

VIMeHHO 3TO NPOHUCXOAUT B XOJOAUJIbLHUKE.
Jungkocrs nmomagaer B HCIIapUTENb, OTKYy/a Ha-
COC OTKA4YUBAaET ras, U OXJIaKJaeT CTeHKY X0JI0-
nwibHuKa. OGpasoBaBIIniics ra3 ocTyraeT B Ha-
coc u oxJasknaercsa. IIpu sToMm 3agHAA cTOpOHA
XOJIONWJILHHAKA HAarpeBaeTcs.

KAK IIYTEHIECTBYET TEILJIO?

Tennasa nmeusr B gJoMe obOrpeBaeT BO3AYX BO
BCeX TIOMEI[eHNAX, TeIJIO PACIIPOCTPAHALTCS IO
BceM KOMHaTaM. EcJiu noMelaTs yrju Ko4eproi,
TO PY4YKa, 3a KOTOPYIO MbI iep>KUMCSA PYKoii, To-
JKe nocTenieHHO Harpeercs. Tenso CosHiia Kak-To
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gobupaercss no 3eMJyHM, HECMOTPSA HAa OTPOMHOE
paccTosHue, KOTOPOe UX pasaesiser.

B :xxupxocTu u rase Temso MOYKeT pPaclipocT-
PaHATBLCA BMECTe C ABUIKYIIUMUCS MOJIEKYJIaMU.
B TBepapix Teslax mpomcxXoAuT HeYTO Iojo0bHOe,
Korja xKoJjiebaHUSA OMHUX MOJIEKYJ IepeaaioTcs
COoceIHMM M Tak jaJsee. Tax HarpeBaeTcs pydvyka
Kouepru. B KocMoce, rie HeT MOJIEKYJI, TENJoTa
nepepaeTrcsa Ho-ApPyromMy.

JbIM, BRIXOAALIUN U3 IeUHOHA TPyOBI, MOXKET
MOOHUMATLCA IPAMO BBEPX HJIMU CTEJUTHCA IO
semuie. ITo HeOy nABIBYT KyueBhle obyaka. Beepx
K IOTOJIKY IIOAHMUMAaeTCsA AbIM curapersl. Bee aTo
NPOUCXOOUT IMOTOMY, YUTO BO3AYX HarpeBaeTcs
HepaBHoOMepHO. Korjga xaxas-To 4acTh BO3AyXa
HarpeBaeTcs CUJIbHee, OHA pacHIMpPSETCSI U CTa-
HOBUTCA MeHee IIJIOTHOH. DBoJjee XOJOAHBIA U
ILIOTHBIN BO3AYX OIlycKaeTcsa BHU3. Takoe mepe-
MelIMBaHWe Ha3bIBAETCSI KOHBEKIIMEH.

KonBeKIusa MOKeT IPOMCXOAUTL U B dKUIKO-
cT. 3UMOH B HallleM AOMe TeILIo 0Jarogaps To-
MYy, 4TO HarpeThlil faTapeell MM ITEUYLIO BO3AYX
TiepeMelinBaeTcsl ¢ XOJOAHBIM, 3TO HPOUCXOJAUT
BO BCeX OTAIJIUBaeMbIX MOOMeIIeHUAX. VIMeHHO
KOHBEKIIUA CAYKUT OPUUYNHON TOro, UTO Ha Ha-
el aHeTe AVIOT BeTpbl. BeTep HeceT m3MeHe-
HHe IOTOAbI, OT KOTOPOI 4acToO 3aBUCUT MHOI0e B
SKU3HU JII0eH.

B TBepapIx mpeaMeTrax MOJIEKYJIBI HE MOT'YT
IBUIraTbCSA, MO3TOMY KOHBEKIIUSI B HHUX HEBO3-
MOYKHA. 3aTO TEILJI0 MOXKeT IlepelaBaThCs OT Of-
HOU MOJIeKYJbI K Apyro#. Tak HarpesaeTcsi CKO-
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| Tennwii BO3AYX

XonopHblt BO3AYX

=
Kongexyua 8 nomeuwjeruu

Bopoja. Iliamsa rasa BeI3bIBaeT KojleGaHUsa MoJe-
KyJI MeTaJjljla B CKOBOPO/ie, 1 OHA pa3orpeBaeTcs.
9roT nponece Ha3bIBAETCA TEIJIOIPOBOXHOCTHIO.

B 6BITY ecTh HeMaJIo IPUMEPOB TOT0, YTO OJ-
HU TeJla HarpeBaioTcs ObICTPO, a ApyTrHue MeajeH-
Ho. AMIOMUHMeBasA JOKKa B CTAaKaHe 4as OYeHb
OBLICTPO CTAHOBHUTCS HeCTEPIHMO Tropddei, a
cTaJIbHAs IIPOJ0JIKaeT JOBOJILHO JJOJIT'O OCTaBaTh-
cs1 Temioit. Ilo cpaBHEHMIO ¢ MeTaJINYEeCKOU Je-
peBAHHAA JIOKKa BOOOLIle II0UTY He HarpeBaeTcH.
3Ha4uT, cCTadb JIyUllle IPOBOLUT TEIJIO, YeM Jepe-
BO, a AJIIOMHHHM — JIydllle, 4eM cTaJb. Ecian, cu-
4 Ha CTyJie, KOCHYThCSI MeTalJIMuecKOoM U Jepe-
BAHHOI ero yacteil, IIOKaXeTcs, YTO MeTajlanuye-
ckasa xojonHee. Ha caMoOM Jejie BeChb CTYJI ObLI
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OIMHAKOBOI TeMIepaTypkl, IPOCTO METAJLI OLICT-
pee OTHMMAET TEILJIO TTAJbIlEB U IO3TOMY KaxKeTcs
XOJIOHBIM.

TTosToMy pYydYKY CKOBOPOABI OOBLIUHO J€JIAIOT
13 MaTepuaJsa, KOTOPBIH IIJIOXO ITIPOBOAUT TEILJIO,
MHave TeIJIONPOBOAHOCTh MeTAJJIa CKOBOPOALI CTa-
Ja ObI npuynHoi osxora. g Toro 4To6bI JOHEC-
TH OYEHb OPAYYIO YallIKY, MBI OepeM MOACTaBKY
uyu noauoc. ITocyna oO6bIuHO gesaeTcs M3 Marte-
PHAJIOB, KOTOPLIE IIJI0X0 NPOBOAAT TEIJIO0, II03TOMY
MBI He 002KuraeMcsd O Kpayl 4alky UJIA TapeIKH.

CaeTjiadg oferxkia M3 XJONKA HEIJIOX0 OTPaka-
eT COJIHEUHLIE JIY4YH JIeTOM, KOoTJa JHUIIHee TeIlIo
HaM HU K 4YeMYy, a 3UMOii oeKJa U3 TeMHOMH 1iep-
CTH XOPOIIo IorJjoljaer Temjo. Kpome Toro, B
HIePCTAHON oJerxAe 3aJePKUBAETCA MHOI'O BO3-
Iyxa, KOTOPBIN caM 110 cebe OTINYHO U30JUPYET
Hac OT XO0JI044a.

Uro0bl BO3AYX COXPaHAJ TENJO, OH JOJYKeH
ObITE HemoABUKeH. [ToaTOMY B cTeHax JJOMOB, IO-
CTPOEHHEBIX B MECTaX C XOJIOAHLIM KJINMAaTOM, JO-
BOJIBHO MHOTI'O IIOJIOCTeH, COMepsKallluX BO3AYX.
OTtBepcTuda B KUPIHUYe, IBOITHELIE CTEHBI U PAMBL —
BCE 9TO 3alNTAa OT X0J0J0B.

OnuH 13 caMbIX JYYIINX CIOCO00B COXPaHUTh
TEILJIO UCIIOJb3yeTcsa B Tepmoce. ITocKoIbKyY Tep-
MOC 3aTBIKAIOT NPOOKOI, KOHBEKIHMA OKa3biBaeT-
¢ HeBOo3MO)KHOM. CTeHKUH KOJOBI TepMoca IIo-
KPBITBI UBHYTPHU cepebpUCTBIM HAILLICHUEeM, U
3Ta 3epKaJjibHasg IIOBEPXHOCTb OTpaKaeT 60Jb-
IyIO YacTh TensoBoro uanyvenusa. Konba nBoii-
Hasl: U3 IPOCTPAHCTBA MeXKAY BHYTPeHHel u Ha-
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Py KHOII cTeHKaMu KoJ0bI Bo3AyX oTkauyaH. [To-
9TOMY TaM IIPOCTO HET MOJIEKYJI, KOTOPbIe MOTJIN
Obl IepejaTh TEILIO IIYyTeM TeIJIONIPOBONHOCTH.
Tak B TepMOCe peaJr30BaHa 3alllUTa OT BCEX TPexX
TUITOB Ilepeayn TelJa.

KAR TPEET COJHIE?

W KOHBEKIIMA U TeIJONPOBOAHOCTD AeHCTBY-
IOT Yepes3 yacTUIL! BelnecTBa. OrpoMHBIE IPOCT-
paHcTBa KocMoca, pasgesioiiee 3emiaio u CosrH-
e, MOUTH HE COJEepP’KaT MOJIeKYJI, TeM He MeHee
Bce 3HaioT, uTo ConHIie rpeer. Taxkaa mepenava
TENJIOTHI Ha3bIBAETCA M3JAyUeHHNEeM.

Braropaps M3ydeHHUIO TEIJ0 KOCTPa MOYKHO
OIIYTHUTh, Jake HAXOAsACH AOBOJBHO JAJEKO OT
Hero. Ho cpasy cTaBUTCA XOJIOAHO, €CJIU KTO-TO
3aKpLIBAET OT HAac IaaMsA. S3HAUUT, BO3AYX ObLI 1
OCTaJICSA XOJIOJHBIM, a TeIJO JOXOAUJIO IIPAMO OT
KOCTpa.

CuuTaercs, 4TO TEIJIO B TAKUX cJIydasax Iiepe-
JaeTcs P MOMOUIHN OCOGBIX TEIJIOBBIX BOJIH, MC-
MMyCKaeMbIX MCTOUYHMKOM H3JIYUeHUs, HallpuMep
CosHIlEM HJINT KOCTPOM.

Wsnyuenne ecTh y Bcex TeJi, TeMIlepaTypa Ko-
TOPBIX BBILIE a0COJIIOTHOTO HYJIA. OTH BOJIHBL OCO-
0eHHO XOpOUIO YJIABJIMUBAIOTCA TEMHBIMU TeJIaMHU.
Mb1 MOXKeM BUAETDH JUILb YACTb 3TUX BOJH, TOJb-
KO Te, KOTOpPhIe HCIYCKAIOT OUeHb ropsuye Teja,
Hanpumep CosHne, cnupajib JAMIOUYKH, TJEIO-
1IUe yroJbKH.
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Pasnbie moBepXxHOCTH MOTYT OTPaXaTh WJIH N0~
TJI0LIATH 3T BOJIHBL. Ecju Tes1o morJomujaer TelJo-
BbIe BOJIHBI, OHO HarpeBaeTcA Tak ’ke, KaK Harpe-
BaeTCA B COJIHEUHBII IeHb UepHada KypTKa. Ecau
B TOT ’Ke AeHb HaJeTh cepedpUCThIil KOCTIOM, TO B
HeM 0yZieT X0JI0/{Hee, IIOTOMY UTO cepebpucTast 1mo-
BEPXHOCTh OTpaskaeT MHOT'O TEIJIOBBIX BOJIH. Bece
Tesa OTPa’KaloT U ITOTJIOLAIOT TeNJIOBbIE€ BOJIHEL.

He Bce BemgecTBa Ipo3pauHbl AJs TEIJIOBBIX
BoJIH. Boya, HanpuMep, He IPOIYCKaeT TeNJIoBO-
ro N3JIy4yeHUsd, 3aTO XOPOLIO NPONYyCKaeT CBET, a
pacTBoOD iioga — HaobopoT. B opaHskepee cTeKsia
AeHCTBYIOT K&K JIOBYUIKHU TEIMJa, IPOIyCcKasd CBET
COJIHIIA, HO He BBIIIYCKAA TEILJIO Ha YJIUIY.

KoauuecTtBo Temsa, KOTOpoe MBI ITOJIy4aeM
Yyepes U3JIyYeHNe, 3aBUCHT OT PACCTOAHUS., 3eM-
JId ToJIy4yaeT ropas/io 6oJble COJTHEYHOTO Tella,
YyeM, Haupumep, [linyroH, camas nanexas njaHe-
ta CosHeuHoii cuctemsl. Hasxxe Mape, cienyio-
mjad rnocjae 3emJu miradera ot ConHua, moaydaer
B 2 pasa MeHbIlIe TelJja, YeM 3eMJd.

KAKR CBA3AHBI
TEILJIO 1 PABOTA?

Temio MmosKkHO ITpeBpaTUTh B pabory. [loxasa-
TEJBCTBOM 9TOI0 MOXKET CIAYXKHUTh CyIIeCTBOBaHUE
00JIbLIETO KOJNYECTBA TEILJIOBBIX ABUTrATENell U
TenJoBBIX 3JeKTpocTaHui. 'opsaunii map cmoco-
OeH coBepinaTth paboTy, eciy eMy IIpefoCTaBJIeHA
BO3MOXKHOCTh PACIIUPATHECA. ITO OBLIO UCIIOJb-
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30BaHO B ITI€PBLIX ITAaPOBLIX MalIMHAX 1 IapoBO3e.
TemmepaTypa Itapa Ipy 3TOM HOHUYKAETCS.

JJ1s TOoro 4yToOBI MPEeBPATUTh 9HEPTHUIO, COJIEP-
JKaIyocd B OpraHuYecKUX BelllecTBax, B TEILIO,
X, KaK IPaBUJIO, HYKHO cokeub. MuI fes1aeM 370,
KOTJla CXKUlaeM CTBOJIbI AePEBbLEB, KaMEHHBIHN
yroJib, IPUPOAHBIN a3 ¥ He(pTh — BCE 3TO IIPUMe-
DBI TeJl, KOTOPbIe XPaHAT 3anachl oHepruu. Kax-
Abli, KOMY ITPUXOANJIOCH YaCTO Pa3BOJUTHL KOCT-
pbl, 3HAeT, YTO JipeBecHa HEKOTOPBIX JePEeBbLEB
ropur :xapue. Taxk u Bce OCTaJbHbBIE TUIBI TOIJIM-
Ba BBIIEJISIOT pa3Hoe KOJIMYeCcTBa TeMmJa.

IInmia, KOTOPYIO MBI efuM, HCHOJIB3YETCS B
HallleM OpraHu3Me, B TOM YHCJE KaK TOIJIHBO.
IMumma Hy)XHa a8 MOANEPIKAHUS TTOCTOSHHON
TeMIlepaTypbl TeJa, BO30OHOBJEHMS TKaHell u
dusuueckoit paborel. HacTh sHepruu MUIIU MO-
JKeT OBITh 3alaceHa B BUe *KHUpa U HCIIOJL30Ba-
Ha, HalpuMep, Bo BpeMs OosieaHu. [lokasaHo, 4To
JUIOb TPETh 3HEePTUHU, KOTOPYIO UeJIOBEK IIOIIO0JI-
HAeT IPU NOMOIIM IMUIILU, UCIIOJIb3YeTCA NS pa-
0oTwI MblIL. PasHast nunia coep XK uT pas3Hbie Be-
jecTBa M 3anackl sHepruu. JKUp U caxap AawoT
HaM 00JIbIlle 9HePTUH, YeM COK HJIN MOJIOKO.

KAR YCTPOEHA
ITIAPOBAA MAININHA?

Cuymraercd, UTO MepBO HapoBOM MAIIMHON
cTaja Urpylika, KoTopas Oblia N300peTeHa OKO-
s0 4000 Jet Hazax I'epoHom AJleKCaHPUIACKUM.
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Ilepsas naposas mawuna I'eporna Anerxcandpuiickozo

Ona cocTosa U3 ITYCTOTEJOrO Hiapa M JABYX 3a-
FHYTBIX TPyOOoK. Ecam Taxoii uiap saxkpemiasann
HajJ orLeM, TO Iap, BbIpHIBasiCch U3 TPYOOK, 3a-
CTaBJIAJ HIap BpanlaTbCcA.

HecmoTpsa Ha JaBHOCTbL HAeu, BHEPBhIE C
1mosIb30M npuMenATh nap craau B X VIII sexe. Ha-
yaJio TapoOBOH SIIOXM CBSA3LIBAIOT C UMEHEM aHI-
auickoro kKysHeua Tomaca Hbplokomena, KOTO-
pBlil IpuAYyMaJI IapoBYIO MalUlNHYy AJIA OTKaYnBa-
HUS BOJABI U3 YIrOJbHBIX IIAXT.
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YTO TAKOE BJIAKHOCTDL?

Ecau 1 ecThb Ha cBeTe YTO-TO, UYTO UHTEPECHO,
0e3ycJI0BHO, BCEM, TO 3TO, HABEpHOE, IIPOTHO3 I10-
roxsl. Bexb 4acTo OT MOTOABI 3aBUCUT, YTO MMEH-
HO MBI pelliaeM JejaTb. MBI MOKeM IIoexaTh 3a
FOpPOJil ¥ IIPOBECTH BpeMs Ha IPUPOJE, a MOXKEM
IIOKaTaThCA Ha KOHbKaX, Ha JIOAKe IToJ IIapycoMm,
MOILJIaBaTh MJIM PobeKaThcs Ha JbIXKAX.

Ot xnuMaTa 3aBUCST OfEXKAa U TUI KUJIUII B
JaHHON MECTHOCTH. KaHUKYJbl MOryT HM3-3a IO-
rofibl NIPeBpPaTUTHCA B KOUIMAap, a MOT'YyT CTaTh ca-
MBIM JIYUIIIMM BpeMeHeM roga. OT morojsl 3aBm-
CUT, 3JOPOBLI JIU JIOAY uau 6oseior. Kaumar ox-
HOM MECTHOCTM OKa3bIBaeTcsd 0ojiee UJIM MeHee
IIOCTOSIHHBIM, & ITIOroZla MOYKeT MMOJIHOCTBLIO IIoMe-
HATHLCS 3a OAUH JeHb. YTO ke BbI3bIBaeT M3MEHe-
HMe moroani?

OfHUM M3 caMbIX Ba’XHbBIX CBOMCTB BO3AYyXa
ABJIgeTCA BJAKHOCTD. Jlarke HaA mycThIHell BO3-
IyX He ObIBaeT coBceM CyXMM. Boaa ucnapsiercs ¢
MoBepxXHoCcTeil Mopeil, OKeaHOB, peK U 03ep. ATO
IIPUBOJUT K TOMY, YTO B BO3IyX€e ITOCTOSTHHO CO-
JepoKUTCA 0K0JIo 4% BOABI.

Bona He mosxer ucnapATsca Bce BpeMmda. Bos-
LyX Ha OIpe/leJIeHHOM 3Talle IlepecTaeT NPUHU-
MaTh B ceba BOoAsAHbIe napel. Takad mpeneabHas
BJIAKHOCTH Bozayxa cuutaercss 100% . Ecau ro-
BOPAT, YTO OTHOCHUTEJbHAS BJAYKHOCTH BO3AYXAa
75% , 3TO 3HAUMT, YTO BO3AYX HA TPH YETBEPTH
(75%) ncuepnaJ cBOM BO3MOXKHOCTH II0 HACKIIIIE"
HUIO BOOH.
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OT BAAXKHOCTH YAaCTO 3aBHCHT COCTOAHUE JIIO-
aeit. Ecan Bozayx cyxoil, McnapeHUe BO3AYXa Ue-
pe3 BBIABIXaHHE HAET OLICTPee, 9eM BO BIAKHOM
Bosayxe. IIpH TAKHX YCIOBHSX YeJOBEK 3aMep3a-
eT OpicTpee. UeM OnicTpee HcnapeHHe, TeM 00Jb-
mie oxJaaxkaaercs teso. aa roro utobsl yenoBek
YyBCTBOBaJ ce0a X0pomu1o, HYKHO 4TOOBI BO3OYX
OBLT HachINIleH Bigaroit na 40—60% ot BoaMoxHO-
ro, TO ecTh ero OTHOCHTEJLHAA BIAKHOCTh AOJIMN -
Ha 6n1re 40-60% . OpHako amMolt B HalUUx HoO-
Max, IIKOJAX B APYTUX MTOMEIeHUSAX BIAKHOCTD
penxo OwbiBaeT Bhilnle 20% . Taxue yciosBusA He
Mpu6GaBASIOT 3M0POBLA JIOAIM.

B scuyio, Xonoauylo HOYEL JUCTLA, TPaBa H
Apyrme OpeaMeThl OXJAKAAIOTCA TaK CHILHO,
UTO BO3AYX, KOTOPBIA CONMPUKACACTCA C HUMH,
yiKe He MOXKeT VAepPXKHBATL CoJAep:Kalfuiica B
HeM Iap, H YacTh €70 BEITALaeT B BHAe Kalledb Bo-
Abl, KOTOpLle MEI HA3KBaeM pocoi. Eciam Tremmne-
paTypa coBceM HH3Kasd, TO 3aMepailasa poca Ha-
3LIBAETCSA HHEEM.

RAR COJIHIIE
BJAHUAET HA IIOTOAY?

ITorosa Bo BceM MHMpe TOCTOAHHO MEHAETCA, H
B 3THX M3MEHEHHAX YYACTBYIOT COJTHEUYHOE UBJIY-
YyeHUe, Baara ¥ Bo3ayx. CosHue Bbi3biBaeT U3Me-
HEHHs BO BJIAKHOCTH BO3JYXA M Pa3jIMYUA B &T-
MOC(IEpPHOM JaBJeHHUH B PASHBIX TOYKAX 3eMJIH.
IToaToMy BOBHUKAIOT BeTPhI, KOTOPLIE MEPEHOCAT
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Cxema YupryrLayul ammoc@epbt

HaJ cyllell BoJsiHOU map, o6pasoBaBIIMICA Ha
IIOBEPXHOCTHIO OKeaHa WJIM o3epa.

Ecnu 651 3eMis He Bpalljajach BOKPYT cBoelt
ocH, 00JbIIAaA YACTh TEIJIOT0o BO3AyXa IoAHUMAJIach
6Bl B palioHe »KBaTOpa, B CaMOIl *KapKOUl YacTH
Semun. [Ipuuunnoil nogbema Gojiee TEIJIOr0 BO3AY-
Xa, KaK MBI yoKke 3HaeM, CJIYKUT ero pacuinpeHune
IIpy HarpeBaHuu. XOJIONHBIIA BO3AYX CIyCKaJCsd
ObI K TIOBEPXHOCTHU, B OCHOBHOM OKOJIO II0JIIOCOB.

Bpaulenre mnJaHeThl BbI3bIBAeT CMeIleHUe
MMOAHABIIEIOCS HaJ SKBaTOPOM BO3AyXa, 1 depesd
HeKOTOpoe BpeMs OH JBHIKeTCH yiKe He Ha ceBep,

283



a MOYTH TOYHO Ha BOCTOK. B aTux paiionax obpa-
3yoTCA 00JIaCTH BBICOKOI'O JAaBJIEHUA, IIOTOMY
YyTO TaM IPOMCXOAUT HaKomjIeHue Bosayxa. Or-
CIoia BO3YX HAUMHAET ABUTAThCA K CeBepy, U 3TO
CHIYKUT NPUYNHONA BOBHUKHOBEHHSA 3aNMagHBIX
BeTpPOB. A TaM BO3YX, KOTOPHII BO3BPAIIAETCA K
9KBaTOpaM, CTAHOBUTCS CeBepO-BOCTOUHBIM M
IOr0-BOCTOUYHBIM IIacCATOM. ITH ABA 3HAMEHHUTBIX
BeTpa CTAJIKMBAIOTCS B palioHe 3KBaTOpa ¥ BHI3BI-
BalOT IUTHUIIE.

Boaagyx BOJM3U 3KBaTOopa HarpeBaercs B OC-
HOBHOM IIOTOMY, YTO COONPHUKACAETCS C TEILJIOH BO-
Joil. ITO mesiaeT ero oyeHb BIaKHBLIM. Ilo Mepe
TOTO KaK BJIA'KHBIA BO3AYX NOJHUMAETCsS BBEpDX,
OH pacuUInpsAeTCA U OXJa)KIaeTcs, H09TOMY BbICO-
KO B BO3ZlyXe Kak ObI BeInagaeT poca. O6pasoBaB-
mivecsi MaJieHbKHME KalelbKH BOAbI MBI BHUAUM
kKak obsaxa. Eciu BOABI HAKaNJWBAETCA CJIMII-
KOM MHOT'0, OHa HPOJIMBAETCSA Ha 3eMJIIO B Buie
noxxnsa. YacTo B obacTu 9xBaTOpa O6pYILINBAIOT-
cs KoJIocCcajibHbIe JUBHU.

Bosga us nmapa He MOKeT IpeBpaTHUTHCS B Ka-
MMeJILKUA IIPOCTO B Bo3xyxe. [y Toro 4roObI 3TO
MIPOUBO0ILLIO, HeOOX0AMMO ITPHUCYTCTBHUE B BO3LyXe
MaJIeHbKUX YacTHIl, HAallpuMep IIblin. B KauecTBe
TaKUX TeJI, BOKPYT KOTOPBIX (popMHDpyIOTCA Ka-
NIeJbKH POChi, MOT'YT BBLICTYNATh ODaKTepPHHU, CIIO-
PbI U NBLIBIA PACTEHUI UM KPUCTAJJIUKY COJIH.

Bona B oGakax ocraerca BOAO, JaKe ecau
TeMIepaTypa olyckaerca no muuyc 50°C. 9ro
CTPaHHO, BeIb BOJa 3aMepaaer npu Hyjae. Bojga e
IIpeBpallaeTcs B e[ 10 TeX IIopP, IOKa He HOABUT-
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Bo3dyx e6aus3u axeamopa iazpesaemcs 6 0CHO8HOM
nomomy, ¥mo COnpuKacaemca ¢ menioi 6000

cd Kakoi-Hubyns nmpeaMer, HanpuMep caMoJier.
MrHOBeHHO 3TH IlepeoxJiaKJeHHble KalleJbKU
NpeBpalNaloTCs B Jied U, HAKOIUBIIKUCL B 60Jb-
HIOM KOJIMYecTBe, MOTYT BhI3BaTh obJjiefjeHeHUE
caMoJieTa, ¥ OH CTAHEeT CAUINKOM TSXKeJIbIM.
OOBIUHO BCe )K€ KamneJlbKU BOJAbLI IIpeBpaliia-
JI0TCA B JeAsHble KPHCTAJJIBI IIPU TeMIlepaType
oxoso muayc 30°C. VI3 TakuX KPHCTANIOB JbJa
COCTOAT MEePHCTHIe 00aka, KOTOphie, KaK IpaBy-
JIo, HaxoAATcsA Ha Goibiioit BeicoTe. Ecaum aTu
KPUCTAJIBI IaaloT BHU3, OHU IIPOXOAAT CKBO3b
CJIOH C IIePeoXJaKIeHHBIMH KalleJbKaM# BOALI.
9To BBI3BIBAET POCT KPHUCTAJJIOB JbJa, U OHU
IpeBpallaoTca B IIeCTUJyYeBble CHEXUHKH.
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Ho 2TOT POCT IPOUCXOAUT IIO-PA3HOMY, IOBTOMY,
HEeCMOTPs Ha OTPOMHOE KOJIUYECTBO CHEra, B HeM
HET JBYX OANHAKOBBIX CHEXUHOK.

B tom cnyuae, Korga nmagarmoliuil oKL IPO-
XOAUT Yyepes X0JOOHbIN ¢JION BO3/IyXa, KAIlJIU eTo
3aMep3aioT U IIOKPLIBAIOT JbJOM JOMa, IPOBOAA,
pacTeHus, MNOYBY.

YacTo B Temjioe BpeMA I'ofla MOYKHO TI0OIIacTh B
rposy, Koropas 6biBaeT B SKapKUe, JYIIHbIE, BIAMXK-
Hble IHU JieTa. JIeToM HarpeBaOIIUIICs BIaKHBII
BO3AYX NOJHUMAaeTCs BBEPX, U B peayJibrare o0pa-
3YIOTCST BBICOKHME KyueBbie o0JjiaKka, KOTOphle MO-
ryT IpUHUMaTh (HhopMy FpuboB, XJIOIHLEB KU BOJIH.
B BepxHeii uacTu o6yiaka KaneJabKY BOALI IpeBpa-
I{aI0TCA B CHEMKMHKY 1 o0Jlaka IIpeBpaujamTca B
rposossle. [IBIKYIUACA BHU3 NOTOK yBJIEKaeT
CHEeXXMHKH, KOTOpbIe INPeBPalllaloTcs B JOXKIb.
Ecau sté kamesJbKH CHOBA MOAHUMAIOTCS BBEDPX,
OHY MOT'yT TaM 3aMeP3HYTh U IPeBPaTUTLCA B I'Pal.

KAK BOSHHRAIOT BYPH?

WNHorga Bo3AyX oKa3bIBaeTCs CJ0EHBIM — B
HeM Ha pa3Hoi BbICOTE YepeayIOTCH CJIOU TEIJIOTO
M XOJIOHHOrO BO3[yXa. B TakuUxX yCJIOBUSX Tel-
JBIA BO3AYX MOMKET NOJHUMATLCS C OTPOMHON
CKOPOCTHIO M HAUaTh Bpalnateca. Obpasyercs 06-
Jako, umemniee (popMy BopoHKH. Takoil MIKBaJa
Ha3bIBaeTCA TOPHAA0 UM CMepY.

Tak KaK TOpHaA0 BpalaeTcs ¢ OTPOMHOM CKO-
POCTBIO, B IEeHTPE BOPOHKH JlaBJIeHe CHJIbLHO Na-
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Topuado

naer. Ecu meHTp TOPHAAO0 NpoiigeT HAJ JOMOM, B
KOTOPOM OKHa M ABEpH 3aKpPbIThI, TO CTPOeHUE
CJIOBHO BapheIBaeTcs. HecMoTps Ha CTPalIHYIO CU-
J1y, TOPHAa,10 OOLIYHO CYIIEeCTBYIOT OYEeHb HEJOJII0
U IPOXOLAT Mo HebGousbuioil miomanu. [loaromy
IIaHC IOCTPaiaTh OT TOPHAZ0 OYEHb HEBEJIUK.

B THUXMX COJHEUHBLIX MecTaX OKeaHa poKia-
I0TCA yparasbl. BjaKHOCTh BO3/[yXa B TAKUX Me-
cTax OYeHb BBICOKA, & UCIIapeHMe C IOBEPXHOCTHU
OKeaHa OTPOMHO. ¥ paraHsl, posxaaioliguecs B Tu-
XOM OKeaHe, OObIYHO HA3bIBAIOT TalihbyHaMMu.

YacTs TPOIMUYECKOro BO3/yXa HarpeBaercs
ObIcTpee, MOAHMMAETCA BBEPX, HAaUUHaA BpauiaTh-
¢ 1 3aTATUBAaThL COCeJHUI BO3AYX. BUXpPBH NpO-
JOJI’KaeT YCHJIUBATBLCS W PasrOHATLCA BOKDPYT
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1eHTpa, I'le COBCeM TUXO. ¥ paraHHbIU BeTep MO-
SKeT AyTh Ha noJoce mupuHoii ot 50 1o 150 xuio-
MeTpoB u 0oJjiee, a caM yparaH JBUT'aeTCd CO CKO-
POCTBIO OKOJIO 15 KUJIOMEeTPOB B Yac.

MHoro yparaioB Po)KLaeTcs B aBrycre, ceHTs6-
pe u okTaA6pe B Kapubckom Mmope, HO 6OJABUINHCT-
BO M3 HUX He JOCTHUraeT CyLIHN. ¥ paraH, KOTOPbIHI
JocTur Oepera, HaunHaeT ocaabeBaTh. Bo BpeMs
yparaHa uAyT CUJAbHBIe JuUBHU. Korga moaxonur
LeHTp HITOPMa, BeTep MOYKET COBEPIIIeHHO CTHX-
HYTb, MOXKeT MOSIBUTHCA coJiHne. Muorue gyma-
10T, UTO IITOPM NpeKpaTuiacsa. Ho Bcieg 3a 9TUM
IITOPM NPUXOJHUT C IPOTHBOIIOJIOYKHOHN CTOPOHBI.

O npubam)keHNU yparaHa MOXXHO y3HaTh IO
oGsaxaM 0co60ii (popMBbI M 110 OCOOBIM BOJIHAM,
KOoTOopble HAYT Ha paccrosaHun 700-1500 xwuio-
MEeTpOB BIlepein yparaHa.

9TO TAKOE 3BYK?

ITonpoGyem pasobparbcst B TOM, UTO TaKoe
3BYK, KAK MeHsAeTCcA BO3JYX, IT0 KOTOPOMY ITPOX0-
IUT 3BYK, ¥ KAK BCE 9TO MOJKET CJIBIIIATD YXO.

3BYKH MOXKHO BBI3BIBATEL ITo-padHomy. CTpy-
HbI TUTaphl MBI lepraeM najbnaMu, CKPDUIIMUYHBIE
CTPYHBI 3ByYaT MOJ CMBIYKOM, AYXOBbIe HHCTPY-
MeHThI — (peiiTa, Tpyda, KjIapHeT, — HAaUYMHAIOT
3ByYaTh IOCJe TOro, Kak B HUX BAYHYT BO3LVX.
BapabaH 1 KoJIOKOJ 3ByUYaT, KOTJa B HUX y1apArT.
TpeHue, UIEAYOK, CTYK — BCe DTO BO3ZMOKHBIE
NPHUYNHBI BOBHUKHOBEHUS 3BYKOB.
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Ecau ydapumo no kamepmony
u onycmumso €20 8 CMakan ¢ 600oii,
MONMCHO y8udemb, KAK No6epxXy NOWLLU 801HbL

IMousiTHO, YTO AJISA TOTO, YTOORI UTO-TO 3BydYa-
JIo, HY3KHO COBEpPUINTH KaKylo-To paboTy u mpe-
Ol0JIETh CONPOTUBIEHNE, HAIPUMeP, HAaTAHYTOHN
cTpyubi. Ckpunau paboTaeTr, IPOBOASA CMBIYKOM
II0 CTPYyHaM, IIpeofoJieBast TpeHue. Tak ke, BbI-
HuMas NpoOKy u3 OyTHLIKY, MBI paboTaeM U 1pe-
ozoneBaeM cuay Tpeuus. [Jisg Toro 4Tobbl MOJIy-
YUTh 3BYK, HY’KHa SHEPIUs.

3BYK CTpYHBLI BO3HHKaeT Ojaromapsa ToMmy,
4yTo OHa KoJieGjleTcsa BBepX-BHU3. Moxker ObITh,
JIJ1s1 TOrO, YTOOBI U3aBaTh 3BYK HEOOXONUMBI KO-
aebanusa? Ecau mosiokuTh Ha 6apabaH JUCTOUKH
6ymaru, To IpH yAape MOKHO 3aMeTHUTh UX KoJie-
Oauus. Eciy yaaputh Mo KAMEPTOHY U ONYCTUTH
ero B cTakau ¢ BOJOH, MOXKHO OyaeT BUJeTh, KaK
II0OBEPXY ITOIILJIM BOJIHBI.

3BYKOBBIE KoJie0aHusa NepelaeT BO3ayX. Ec-
M 4achbl, TUKAHbE KOTOPBIX XOPOIIO CJBIIIHO,
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TIOMECTHUTh B COCYJ, OTKYZa OTKAa4YaH BO3AYX, TH-
KaHbe He OyeT CJIBIIIHO. 3BYK IlepeJlaeT He TOJb~
KO BO3YX, HO ¥ )KUAKOCTH, TBepAble TeJja. dacrto
NpubaniKeHne moe3ja MOXKHO ONPeJeJNUTh, TIPH-
JIOJKHB YXO K PeJIbCY, XOTsA Imoe3za elile He BUJHO
¥ He CJIBIIIIHO.

3BYKOBBIE BOJIHBI MOTYT OTPAXKaThCsI. ITO XO-
POIIIO 3HAET TOT, KTO XOTs Obl pa3 B JKU3HU KPH-
yaJ B IycTyIo OOYKY UM KOJOAeH NI ayKaJ Ha
onyurke Jeca. OTpakeHHBII 3BYK IPUHATO Ha3bl-
BaTh 5X0M. ECJIN 9X0 BO3HHKAET B Y3KOM ylIlejbe
¢ HapaJeabHBIMH CTEHKAMII, 9X0 MOYKET IIOBTO-
PUTH 3BYK HECKOJBKO Pa3.

4YTO TAKOE SJERTPUYECTBO?

Ecnu npudecarts YHCTLIC X CyXHe BOJIOCHI pac-
YeCKoil, a IOTOM IIOJHECTH ee K KJIOUYKaM OyMaru,
Ol TIPUTAHYTCA K Heil. ITO 6bIJI0 U3BECTHO JIO-
IsIM OueHb JaBHo. Kure fpeBHUe I'PeKU 3aMeTHIIH,
YTO eCJI OKaMEeHEeBIIYIO B MOpe CMOJIY ¢ Oeperosn
Baaruiickoro Mops — sSHTapb ~—— HOTEPeTh O
HIepCTh UJIM MeX, TO K HeMy JOJII0 NPHUCTAIOT BO-
JIOCKH, JIUCThA U COJIOMUHKH. 3Ta CMOJIa Ha3biBa-
Jach y TPEeKOB 3JIeKTPOHOM. 3apAKeHHbIM Ha3Ba-
JIY 3JIEKTPOH, KOTOPBIH MOr IPHATATUBATH JPyTie
Tena. OT cj0Ba «3JAEKTPOH» M IPOUCXOAUT CJIOBO
«3JIEKTPHUYECTBO» .

Ceifuac CJ0OBOM 3JEKTPOH HA3LIBAIOT MeEJib-
Yyaiuiyo YacTUNy, HMEIOIIYI0 3JIeKTPUUYECKUI
zapan. Korga B kakoM-HuUGyAb Tejie 3JIeKTPOHOB
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MHOTO0, TOBODAT, UTO OHO 3apAKEHO. JJIEKTPOHEI
MOTryT nepeMemniaTeca. OHY JBUTAIOTCSA OT MECTa,
rjie X MHOI'0, B TOUKY, I'Jle uX MaJo. Ha 6arapeii-
Kax 0003HAUAIOT «—» U «+» — 3JIEKTPOHLI ABUTra-
IOTCSA OT MHHYCA K ILIIOCY.

Ecnu, npoiiaa no KoBpy, AOTPOHYTLCA JO Me-
TaJJIa, MOXKHO IOUYYBCTBOBATDL JIETKHUIT IIIETUOK.
B rpoay cBepkaer mosHUSA. ITU ABJIEHUA 00bsIC-
HAIOTCSA ABUKEHUEM 2JIEKTPOHOB, KOTOPOEe Ha3hI-
BaeTCA 3JIEKTPUUECKUM TOKOM.

YTO HAXOAUTCA
BHYTPH ATOMOB?

HWrak, Mbl 3HaeM, YTO B IPUPOJE MOKHO Hal-
™ 88 pasnUUHBIX XHMHUUYECKUX DJIEMEHTOB, U
elle HEeCKOJIbKO yAAaeTcsa HMOJYUUTh MCKYCCTBEH-
HO. JJIeMeHT — 3TO MHOKECTBO OJMHAKOBBIX ATO-
MOB. MHOrMe roibl CYUMTAJIOCH, UTO ATOMEBI Heje-
JUMBI U TPOHUKHYTh BHYTPL aTOMa WJIU KaK-Ju-
00 pa3joMaTh eT0 HeBO3MOMCHO.

BemrecTsa cocrosT 43 MOJEeKyJ, KOTOPbIEe MO-
IyT OBITH COCTABJIEHBI M3 PA3HLIX HJIM OJMHAKO-
BbIX aTOoMOB. T0, YTO OIHO TEJI0O MOYKHO 3apAIUTh,
ecJIi B HeM Oy/1eT n3GLITOK UJIU HEJAOCTATOK 2JIeK-
TPOHOB, HE OUYEHb XOPOIIIO COUeTaeTCss ¢ HAUIHUMU
paccy:xjaeHUAMHU 00 aToMax M MOJIEKYJIax. 3Ha-
YUT JIU 3TO, UTO HA CAMOM JieJie aTOM BCe JKe MOXK-
HO pa3buTh Ha elle 6oJiee MeJIKHE YaCTU?

He Bce nipeiMeTsl MOKHO 3apAAUThL, HATHPAA
UX PYKaMU WM IIeJIKOM. OTO BIOJIHE YJaeTca co
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CTEKJIOM M Pe3UHOIl, HO ILJIOXO IIOJIyYaeTcs ¢ Me-
TAJJAMYEeCKUMH IapukaMu. EcTh BemiecTBa, IO
KOTOPBIM 3JIEKTPHUUYECKUH TOK JABUIKETCA CBoOOI-
HO. VIX HA3BIBAIOT IIPOBOJHUKAMHU U HUCIOJIL3YIOT
UL TIepefiadyy 3JEeKTpUUYecTBa. ITO pasHoobpas-
HbIe MeTaJIJIbl — YKeJje30, Me/lb, aJllioMuHui. JIyu-
e Jpyrux HIPOBOASAT TOK cepedpo M IJIaTUHA.
Ilpyrue BeirecrBa, Hao00pOT, NPOBOAAT TOK
OUeHb IIJIOXO U MO3TOMY Ha3bIBAIOTCS U30JATOpA-
Mu. IX MCTIONB3YIOT AJISE TOTO, YTOOBI 3aLIUTUTD"
cs OT BO3MOJXKHOIO NPOXOXKAeHuA Toka. Hampu-
Mep, U30JATOPHI Ha 3JeKTPHYECKHUX cTogbax ae-
JawT u3 papdopa Uan CTeKI4a.

Cuuraercs, 4TO aTOMBI BCe K€ MMEIOT BHYT-
peHHee ctpoeHne. CaMbIil NMpoCTOil ATOM MMeeT
SO C HOJIOKUTeJNBbHBIM 3aPALOM, 8 BOKPYT Hero
C OTPOMHOM CKOPOCTBIO [BUraeTCA OTPUIATEIHLHO
3apAXKeHHBIN 3JeKTpoH. Ecau 1o BemiecTBy Ha-

Cxema cmpoenus npocmeituiezo amoma
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YyuHaeT UATH TOK, JJIEKTPOHBI CHUMAIOTCA C MecC-
Ta ¥ HEeCYTCA B CTOPOHY IOJOKHUTEJILHOTO 3apAAa,
IIOTOMY YTO pas3ps’KeHHbIe YaCTHIBI C PasHBIM
3HAKOM 3ap#Aja (+ 4 —) IpUTATHUBAIOTCH.

KAK COXPAHUTDH
SJIEKTPUYECTBO?

Monroe Bpemsa He 6bLIO crmocoba IOJNYYHUTh
sJICKTPpUUECKUil 3apsa] OOJIbIIOI CHJIBI HCKYCCT-
BEHHO.

B 1650 rogy Orro ¢on I'epuke, n3BeCTHBIA
TaKyKe Kak n3obperaresb Hacoca, IpHAyMaJ Ma-
MHY, KOTOpasA MOIJIa [aBaTh MCKPHI AJIUHON He-
CKOJILKO caHTUMeTpoB. OH OOGJIMJI CTeKJISHHLIA
Iap M3HyTPH PACILJIaBJIeHHOM cepol 11, Korja oHa
3aTBephesa, pasbmia creksno. ITocae sToro on yk-
penuJj CepPHBIM Map Ha MOACTaBKe TaK, UYTOOHI ero
MOJKHO OBLJIO BpalllaTh PyYKoATKoU. Temneps, Bpa-
1Iad ap ¥ OpUKJIaAbIBasi K HeMy KYCOK KOXH,
MOSKHO OBIJI0 JOGUTLCS ITOABJAEHNA UCKPHI.

ITo uszobpereHune ObLJIO BayKHLIM IUAT'OM BIIe-
pen, HO He pelliaJio npobJieMy 3allacaHud dJIeKTPH-
yecTBa. IlepeBopoT mpousoies ¢ u3odpeTeHueM
sHaMmenurtoii JlefifeHckoil Ganku. dta 6auKa u 6y-
TLUIKM [Jis1 XPaHeHUs 3JIeKTpHuUecTBa ObLIN HC-
II0JIL30BAHLI JJId Pas3HbIX Iesel. [na usonanun
3allaCeHHOI0 3JIEKTPUIECTBA MCIIOJIL30BAJIN COCY-
bl 13 cTekJa. Ecan ckBo3b NpoOKY cocysa yaaBa-
JIOCh IPOCYHYTH I'BO3AL U BpaliaTh €0, Yepe3 HeKo-
TOpPOE BpeMsI MOYKHO OBLIO IOCTHYL ONIpeAeIeHHBIX
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Onvimuot Ommo ¢ron Iepurce

peayabTaToB. Ilocsie BpalleHus I'BO3AA JOCTATOY-
HO OBLJIO AepKaTh B OJHOU pyKe OYTBHLIKY, a ApYy-
roii KOCHyTbCS I'BO3AA, KaK 1€JOBEK UCIHLITLIBAJ
yaap Toka.

HexoToprie NCcHoIL30BaIN €eMKOCTH ITOOOJIL-
IITe ¥ TPUXOJUIN B ccOst TOJILKO yepes3 HeCKONILKO
nwmeii. Yaap Toka JIOCTaBJISI JIOASIM HOBLIE OLIY-
uieHudA. BecTs 0 HOBBIX UyLecax OUYeHEL OBICTPO
paaHecaach no Espone. BanKy cTaJu uCOoan30-
BaTh U JJIS TOro, 4To0bI HEOMUJAHHO «YVAAPHTH»
3HAKOMOTO.

IIpouwno eire HekoTOpPOE BpeMA, W JIIOA!I II0-
HSAJU, YTO MOXKHO 3allacTy ropas3zo OoJbIIHI 3a-
pAa, ecau 0aHKY BLIJIOKHUTEH N3HYTPU U CHADVIKHU
MaTepuaJoM, KOTOPBIA XOpOIO NPOBOAUT TOK,
HanpuMep, mMerajandeckoil ¢oiuasroii. Eiie mos-
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sxe OBIJIO OOHAPYIKEHO, UTO €CJIM I'BO3JLb M BHYT-
PEHHESAA CTeHKa COeZBHEeHBI XOPOIIKUM IIPOBOLHH-
KOM, TO GaHKa OyzeT sapakaTtbcd. IIpuxocHOBe-
HHe BBI3BIBAJIO paspaAary Oanmkm. CoeamHeHHe
HECKOJIBRUX 0aHOK AAaBaJiO ellle JYYIIue pes3yJib-
TaThl. PpaHKJINH NCIOJL30Baa GaTapeio us ABYX
6aHOK IJa TOro, YToOBI yOMBATHL HMHAIOUIEK U

APYTYIO OTHALY.

YTO TAKOE MOJIHHUA?

JpeBHHEe PHUMJIsIHE CUYUTAJN, YTO MOJHHH —
ato ctpessl Gora FOnurepa. HecmoTpa Ha To uTo
CEeroJHSA 9TOMY HAIOT ApPyroe oO'bsiCHeHHE, YAWB-
JIeHVe M CTPaxXx — OOLIUHBIE CIYTHHUKH JIoneil Bo
BpeMs I'PO3LI ¢ CUJIbHLIMY MOJTHUAMHU. ITO AecT-
BUTEJILHO BeJIMUECTBEHHOE 3peJIullle, I09TOMY, Be-
POSITHO, BOKPYT MOJIHMI BOSHIKJIO CTOJILKO JIET€H /.

VueHbIe HEKOTOPOEe BpeMA CUNTAJM, YTO MOJI-
HUSA — 9TO OOLIKHOBEHHAS MCKPA, IPOCKAKMBAIO-
masa Mexxay obaakaMu un Semueii. OqHAKO YTOGBI
IIPOBEPHUTDH 3TO, HYKHO OBLIIO ITOCAAUTH MOJIHMNIO B
JeiigeHcKyo 0aHKY. 15 JIOBJIN MOJIHHAH HCCIIe-
JOBaTeJH NOJb30BAJNIMCh METAJJIMUYECKUMHA IIec-
TaMH BBICOTOH HeCKOJLKO merpoB. Te, KTOo Ha-
OJrrojan 3a IPOIeccoM, BHAEJH HUCKPHI 10 4 caH-
THMeTpa. I9T0, KOHeuHO, OvL1 Oe3pacCyAHBIA M
OMACHBIN SKCIEPUMEHT, KOTOPHIA BPAA JHU KTO-
HHOYAb OTBAa’KHUTCS IIOBTOPHUTH. IlepBhie JIOBLEI
MOJIHAH OCTaJINCh HeBPEeAHNMbI, HO HEKOTOPhIE U3
HX 1ocjyieioBaTeseil ObIIN YOUTHI MOJTHUAMH.
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Onnaxo @paHKJINHA He yOe I pe3yJIbTaThl
9TUX OOBITOB, IOTOMY UTO IIECTHI AJIA JIOBJIU MOJI-
HHUII He gocrasasu Ao objaxkoB. OH pemmya Jo-
cTaTh Ao obJlaka IpU MOMOIIY BO3AYIIIHOIO 3Mes.
ITomooxgaB rpo3oBoe 00JI4KO0, OH 3aIlyCTUJ B HEro
amesi. Hutb, HaMOKIIIast OT JOMXKIA, 3apPAANJIACD,
I pas3JIoXMaTHBIINECA BOJIOKHA HEeMeIJIEHHO CTa-
JaU neI6OM, KOrjJa HUTH 3apAAniach HebeCHbIM
sJaeKTpUYecTBOM. K IIHYpy 3Med GbLJI IPUBSI3AH
MeTaNMudecKuil Koy, Kak Tosbko PpaHKINH
MoJHEeC K HeMYy IaJjiell, MOChIIaJuch UCKPLI U pas-
JaJnuch XapaKTepHble IMeJYKH, y:Ke 3HaKOMbIe
Ppaukauny o Jleitgenckum bankam. Tak Oblaa
JiOKazaHa BsJeKTpudYecKas IIpUPOJa MOJIHUU.
OTOT ONBIT BIIOJHE MOI' 3aKOHYUTHLCA CMEPTHIO
yyeHoro. Hu B koeMm cjydyae Henb3s NBITATHCA
TIOBTOPHUTH BTO.

O61ak0 ¢ HU)KHEH CTOPOHBI HeceT OTpHIa-
TeJbHBIN 3apsifl, a MOBEPXHOCTh 3eMJIU 3apsiyKeHa
noJioskuresbHO. Korza pasHuiia B 3apsifie CTaHO-
BHUTCS AOCTATOYHOU OOJILIIION, MeXAY obJaKaMu
M 3eMJIed TIPOXOJUT paspsalm, KOTOPBI Mbl Ha3bl-
BaeM MoJsiHHueill. HanpsskeHne MOJHUN U3MepdAeT-
A MWIJIMOHAMU BOJIBLT.

Mosaun 6bIOT IO CaMOMY KODOTKOMY IIyTH,
TO €CTh uallle BCEro B BbICOKHE 3AAHUS MJIU Bep-
muHbI rop. Ilesnpio MorHNT MOJKeT cTaTh GaliH4,
KOJIOKOJIBHS, OTHAEJbHO CTOsIlee aepeBo, Hebo-
cKpeb 1IN ONUHOKMU X0JIM.

dpaHKIUH, NO3BOJMABIIMNI cebe olacHLIe
IIYTKHA ¢ MOJHUSIMH, CTajJ u3obperareseM TI'po-
MOOTBOJIa, KOTOPBIIl Telepb yCTaHABJIMBAIOT HA
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Onvim Ppanxauna

Ka’kabIi 1oM 1 00513aTeIbHO — Ha BLICOKHe Harr-
HHU 1 TpyObl. Ha camoM fiesie sTo ipucnoco6iieHne
caenoBayio 6bl HA3bIBATh MOJHMEOTBOILOM, TaK
KaK OHO JelICTBHUTEJLHO OTBOAUT MOJIHMM, a He
HX 3BYK — T'pOM.

IlepBrlit rpomMooTBOA GBI METANINUECKHM
CTep>XHeM, Ha BepxXHeM KOHIle KOTOporo Onlia
pasMelleHa MeTeJKa M3 TOHKUX MEeTaJlJIM4eCKUX
MPyTheB. JTOT CTEpP:KeHb pasMelajy JOBOJBLHO
BBICOKO HaJ 3JaHUeM, KOTOpOoe OH JOJKeH ObLia
3aiUTUTL. CTepikeHb MPOXOAMJ BJOJbL CTEHBI
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Ecnu e memanzizueckull cmepxceis nonadana MOAHUSA,
OHA NPOXOTURA 110 MOLHUCOMBOOY 6 360,
He npudunan gpeda domy

3aHMA 1 COCIMHSANCSA C 3apbITO B 3eMJIIO MeJ-
HOII iracTuHell., JT0 00ecueyrBalIo 3aszeMjeHue,
1 eCJIM B CTCDJ/Rellb IToTajiasa MOJIHUSA, OHA TIPO-
XOAIJIa 110 MOJIHUCOTBO/Y B 3€MJII0, 1ie IPUUYNHSAS
Bpena fomMy. CTep:keHb CAYKUJI TaKXKe TyTeM, 110
KOTOopOoMY 3apsij 3JaHUsA MeJJIeHHO CTeKaJsl B BO3-
ayx. Takyio yTedky 3apsajoB C 3a0CTPEHHBIX
IIpeIMEeTOB MOXKHO Habmonats Houblo. COTHU JjieT
MopelnJiaBaTelyd BUJAEJIHM, KaK BO BpeMs I'po3 Ha

298



BepXyIIKe MauThl 3aropajuch CTPaHHLIE OTHH,
KOTOpPbI€ HA3LIBAJIM «OTHAMHK CBATOr0 IJIbMar.
OT0 cBeueHHeE OBIJIO BLI3BAHO CTEKAHUEM 3apAAa C
BEPUIMHLI MAYThl.

C Tex IaBHUX BpeMeH JIIOAM NBITAJNCH CO-
37aTh yIupaBjsdeMble MOJHHH. B oHOM U3 ONLI-
TOB MOJIHUSI CMEPTEJLHOHN s UejlIOBEeKa CHJIbI
yIapuia B KPBIITY aBTOMOOHJIA, B KOTOPOM CHZEJ
yesioBeK. MOJIHHS NpOLLIa N0 MeTaJlINYecKoi
06LIVBKeE, a YeJIOBEK ocTajICsa HeBpeauM. Kak 3To
npoucxoaur? Korzga xakoii-To npeaMmer, Hampu-
Mep MeTaJLINYEeCKHi 1Iap NJIu aBTOMOOHIb, IIPH-

Oznu c8. dnvma
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o6peTaloT JJEKTPHUUECKHI 3apfAl, 5JeKTPOHLI
cTpeMATcA pa3berkaThed 110 TOBepXHOCTU. Tak ke
MPOM3OIIJIO B 3TOM omnbiTe. 1o KOpIycy MalIuHbI
2JIEKTPOHBI OLICTPO YUIJIM B 3eMJI10. 1loaTOoMy ec-
JIN BbI HAXOAUTECh B 3JaHUU C 'POMOOTBOJIOM H
MeTaJINUYeCKUM KapKacoM, MOYKeTe CUHTATh ce-
64 Hae)KHO 3alUIIeHHBIMM OT MOJIHMH.

Bo Bpemsa rpo3sl He CTOUT YKPLIBATHCA IOJ
CTOTOM CeHa, OKOoJIo 3abopa, (pIaruiToxa NWiIMn mox
OT/JeJILHO CTOAIIMM AgepeBoM. CIIACTUCH OT HOXK A
BpAJ JIX YAACTCA, 3aTO €CTh IIAHCHI CTATh XKepTBOH
MOJIHHH. JIydile yJaauThcd OT MeTaJINYeCKNX
npeaMeTOB U MPEeKpaTUuTh ¢ paboTy ¢ UHCTPYMEH-
TaM#. JTO NPABUJIO 3aCTaBJISAET AJLINHUCTOB,
KOTOPBIX I'Po3a 3aCTUraeT OKOJIO BePIINHLI TOPHI,
CHATH ¢ ceba KapaGUHBI ¥ OCTABUTL X MOONAJb,
BMeCTe ¢ JefopybaMu, KOUMIKaMU M JPYT'MMHU Me-
TAJNIMYeCKUMH IIpeJMeTaMU, ¥ MOILITAThLCA Ie-
peXJaTh HEIoroay BO3MOIKHO JaJblle OT BePIIN-
HbI. XOPOIIIO YKPBITLCA OT I'PO3LI B JieCy, Ieliepe
WJIN ¥ IOJ{HOYKUS BBICOKMX I'OP WJIM CKAaJl.

KAK PABOTAIOT MATHHUTDI?

Kak u sjeKTpuuecTBO, MarHUTHLIC SABJIEHUA
OBLJIM M3BECTHBHI JIIOASIM elle B IIYOOKO! ApEeBHO-
cTu. CylrecTByeT MHOKECTBO JIeTeH][, B KOTOPBIX
uzeT pedb 0 MaruuTax. I'pedeckue MaHYCKPUIITHI
COAEP KaT HCTOPHIO O CTPAHCTBYIOUUX MacTepax,
paboTaBmiux ¢ JKemeszoMm. OHM Ha3bpIBaIU cebd
«kabupamus. Cpeau Impoumx yMeHHH, Kabupsl
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BJIAAEJIM MICKYCCTBOM IOABEUINBATH METAJLInyec-
KHe KOJbIla B Bo3ayxe, 0e3 BCcAKMX HUTeil. Ux
YAEPKUBAJ OT IAaJIEeHUS <« KeJIe3HBbIIT KaMeHb»,
KOTOPBIM OBLJI He UeM HHBIM, KaK IPUPOAHBLIM
MarsuTOM.

Kaxxapiii 3aHaer, 4To MArHuT NPUTATHBaET
WIOJKM, OyJIaBKH, >Keje3Hble ONUJKU U APYyrue
cTajibHbIC WM JKeJie3Hble npeameTnl. IIpn sToMm
MATHUT HUKAK He BAUSeT HA OYMAXKKH, COJTOMUH-
KU, BOJIOCKH, KOTOPEIE IPUTATUBAIOTCI HADJIEKT-
PU30BAHHBIMU TeJaMu. MardiuTHOe IPUTSNKeHIIe
JefiCTBYeT HAa MeTaJJIBl — KO00aJbT U HUKEJb, a
TaKJsKe Ha CILJIaBhI 0JIOBA, Maprauna u KpeMHudg.

Ecau mosoKuTh MArHUT B SUIHK C KeJIe3HbI-
MM ONNJIKaAMM, TO MOXKHO OyJeT 3aMeTUTL, UTO
OIIMJIKU CcOOEPyTCA OKOJIO ABYX KOHIIOB MarHura,
KOTOpbIe Ha3bIBAIOTCA MOJIOCAMM, a CpejHasd
YacThb OCTaHeTCs CBOOONHOI OT HIX.

Ecau viaauHeHHBI MArHuT IIOMECTUTH TakK,
YTO6BLI OH MOT CBOOO THO IIOBOPAaUUBATLCS B TOPU-
30HTAJBHOI IIJIOCKOCTM, HAIIDMMEP, IIOJIOMKHUTL
€r0 Ha KYCOK IeHOIJIacTa, MJIaBaInuil B Ta3y, TO
MarHuT NOBepHeTCd TaK, UTO ero KOHIBI OyAyT
yxasplBaTh Ha cesep M 1or. KoHell marauTa, yKa-
3bIBalOINMil Ha ceBep, OblJ HA3BAH CEBEPHBIM
IIOJIIOCOM MArHUTa, a MNPOTHBOIOJOMKHBIN —
10°KHBIM. Kak 1 B KoMIIace, ceBepHBIiT IIOJIIOC Mar-
HUTa ob6osHavaloT 6ykBoit C uiau N, a 100KHBLT —
O unuS.

Ecnn B3aTs gBa MarHuTa M NpUOIHU3UTH HX
APYT K APYry TaK, 4ToObI ceBepHBIN MOJI0C OJHO~
ro ObLJ1 HapaBJIEH HA CeBePHBINA MOJIIOC APYToro,
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Ecau maznum noaoxums Ha KYCOK NeHoNnIacma,
naasaowuil 8 masy, Mo ME2HUN NOEEPHEMCs Mak,
Ymo ez0 KoHUbL Oydym yrKasviéams Ha ce8ep u 102

MarsHuTel OyayT oTrankmnBarbed. IIporusormo-
JIOPKHBIH, I0MKIILIN IoJIoe, HaobopoT, OyaeT npu-
TSAHYT K CeBEpHOMY.

Urak, cBo60JHO TOBOPAYNBAIOIMIICA MATHUAT
yKasLIBaeT Ha ceBep U Ha Ior. 3Ha4YUT, TJje-T0 eCTh
TOYKH, KOTOPBIC COYIKAT MCTOUHUKOM IIPUTIMKE-
HUS IJI MAarHuTa, Mbl HasbiBaeM ux CeBepHLIM #
IOkuBIM mosocamu. J{ojiroe BpeMs CUMTAJOCH,
YTO CeBepHBIN HOJIOC MarguTa IPUTATUBAETC
Tlonapuoit ssespoii. Ho Ilonapuas 3seaga ABU-
JKeTCA OTHOCUTEJIbHO 3eMHOM ITOBEPXHOCTH, a I10-
JIOXKeHMe CTPEeJKHU KoMItaca He MeHseTCd.

To, uTo KOMIIac He yKasbiBaeT Ha Ilonapnyio
3Be3Ay, O6bL10 uaBectHo eule Kosymby. OTnisis
u3 VMcnanuu, OH 3aMeTHJI, YTO IIOJIOMeHHe CTPesl-
KM KoMIlaca maMeHwiIock. Ha xopabie HauuHAaI-
cAd MATE), W IlepelyraHHble MaTpOChl, yBepeH-
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HbIe B TOM, YTO KOMMAC JOJKEeH IIOKa3bIBaTh Ha-
npasJyenne Ha IlonspHyIO 3Be3Jy, HO He Jiejaer
3TOro, peliuju NoBepHYThH obpaTHOo. KoaymOy
yaJI0Ch YCMUPHUTD 3KHUIAXK JIUUIb IIOTOMY, YTO OH
0OBUHHNJ B HelPaBIlJILHOM IIOBeJJeHUU 3Be3Ay.
ITyreinecTBUe IIPOAOJIKHIIOCH, U B pe3yJbTaTe
ObLJIa OTKphITA AMEpUKa.

Yro ke NpUTATUBACT HAMarHu4YeHHyIo CTpeJi-
Ky kKomMnaca? Brnepsble yueHble IIPeJIIOJIOMKIIHN,
YTO MArHMTOM SABJIseTCsa caMa 3eMJs, B KOHLE
XVI seka. Agrauniickuit yuensrit [»xmiabept no-
CTPOMJI 13 MAarHUTHOrO :Kenesa 60ab11oil riodyec,
KOTOPBII OH 11a3BaJjl «MajleHpKoil deMieil», Tak
YTO MarsMUTHLIC MOJII0CA 11apa CTajid Ha MeCTOo ce-
BEDPHOTO U I0;KHOTO MmojecoB. Korja oH mmogHec K
1mapy KoMIlac, CTpe/iKa yrazasja HalpaBJicHie Ha
MArHHTHBIE ITGJI0CA 9TOI0 Ilapa, KaK 9To | IIpo-
UCXOMIIT Ha Halllell IjIaHeTe.

MarHuTHbIR
nonioc

Maznummnoe nore Semau
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ITocie OTKPLITHSA AMEPHKHU IIyTellleCTBEHHHU-
Ku XIX Bexa yCcTaHOBWJIW, YTO CTPeJIKa KoMIIaca
BCTAeT BEPTHKAJbHO Ha ceBepe I'yAsoHoBa 3aiu-
Ba. JOxHBIIt MArHUTHLIA IOJIOC HAXOAUTCHA B AH-
rapkruae. Takum oGpasoM, ecjM NIBITATLCA O~
cruub CeBepHOTO MOJIOCA, OPUEHTUPYACH TOJIBKO
Ha KoMIlac, TO ITpHUellh He HA IoJIoc, a B I'yaso-
HOB 3aJuB. TOUKH, BOKPYr KOTOPHIX BpallaeTcs
3emasa, — Cesepusblii 1 HOxubIll monxioca — He
COBIIAAAIOT C TOYKAMM, B KOTOPHIX CTpPeJIKa KOM-
Iaca BCTAeT BEPTHUKAJLHO, TO €CTh ¢ MArHUTHBI-
Mu noJsocamu. IToaTomMy Ha KapTax yKa3blBaeTCs
MMONPaBKa, KOTOPYIO HYKHO CAeJIaTh K IIOKa3aHu-
AM KoMIIaca B JaHHOH MECTHOCTH, UTOObI ABU-
rarbca X ceBepy, a He K MarHUTHOMY IOJIOCY.

MATHHUTBHI 1 META/JIJIBI

Ecaux K MarduTy OOZHECTH MeTaJIM4YecKuil
IpeAMeT, YacTh MAarHUTHBIX CBOMCTB nepeiiieT B
aTOT MeTaJsa. B 3ToM MOXXHO yOeAUTHLCS, IepeBep-
HYB HaMaruudeHHbI!I Kycok Meraniaa. OnHo-
KMEHHO 3aps’KeHHbIe I10JII0Ca OTTAJKHBAIOTCH.
Ho B oTsinume oT NOCTOSIHHBIX MAarHuTOB BpeMeH-
Hble MArHUTbI OBLICTPO TEePSAIOT CBOM CBOICTBA.
Paszuble MeTaJIbl TEepPAKT BPEeMEHHBI Marse-
THU3M C Pa3HOM CKOPOCTbI0. UTOOBLI YCKOPHUTDL 2Ty
MoTepio, MOYKHO IIOCTyUaTh 110 HaMarHu4YeHHOMY
TIpeiMeTy MOJIOTKOM UJIU HArpeTs ero.

Ecan urosKy HajoJaro ocTaBUThL BOJIM3H Mar-
HHATa, OHA OCTAHEeTCsI HAMArHUYEHHOW HOBOJBLHO
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poaro. Ecau gojro repers CTalbHOM IIpegMeT Ox-
HHMM 13 IOJIIOCOB MAarHUTAa B OAHOM U TOM K€ Ha-
npaBJeHusd, TO CTaJb TOXe HaMarHuTurcsa. Ecau
2Ke IIPH 9TOM CTaJIb UCHBITHIBAET yAaphbl, TO €e Ha-
MAarHu4eHHOCTh YBEJIUUYUBAETCH.

Mosxker ObITH, yAACTCS pas3feJIUTh 3apAl Mar-
HUTa, paspesas ero nonojam? 13 aToro Huyero He
rnmoaydaercs. JIBe MOMIOBUHKHU CTAHOBSATCH JABYMS
MAarHUTaMM, KaXIbIil U3 KOTOPBIX UMEeT CeBep-
HBIHA 1 I0°KHBIN ITojioca. Tak MOXKHO IPOJOJIKATH
JoBoJIbHO Joaro. Kaskxas u3 HOBBIX, Bce GoJee
MeJKHUX YacTeil cTaHeT MarHuToM. JTO AOKAa3bI-
BaeT, YTO MarHUTHbIE I10JI0Ca CYIIEeCTBYIOT TOJb"
KO IIapaMi, ¥ OJUH OT ZPYT'oro OTAEJUTh HUKOTAA
He yAacTcs.

Ecnu nponoJsskaTh AeJINTHh MarHuThl, BePOAT-
HO, B KOHIIe KOHIIOB, MOKHO A00OpaThcs A0 caMoi
MaJIeHbLKOII YacTHIBI, obsajalonieii MarHHUTHBI-
Mu cBoiictrBamMu. OUeBHUJHO, 3TO MOJIEKYJIA.
OO6GbIUHO MOJIEKYJIBI BEN[ECTBA pacliojaramTrcs
Xa0THYHO. B HAMAarHNYeHHOM IIpeiMeTe MOJIeKY-
JIBI BRICTPAMBAIOTCA OJMHAKOBO, B pe3yJbTaTe UX
CBOIICTBA CKJIQABIBAIOTCS M CJAYKAT NPUYNHOH
HaMarsu4yuBaHUA Bcero npeamera. MarHur geii-
CTBYeT Ha HexkOoTopoM paccrosuuu. O6sacTh, B
KOTOpOII MarHUTHOE BAUSHNE 3aMeTHO, HAa3bIBa-
€TCsI MArHUTHBIM I10JIEeM.

Ecau noMecTuTh MarHur moj OyMa KHBII
JIUCT ¥ HacbHIAThL Ha OyMary sKeJie3Hble OMNJIKH,
TO OHH BC€ PaBHO co0epyTcs HaJ MarHUTHLIMU
nomocamMu. Mcmosub3yss BMecTo Oymaru Apyroi
MaTepuaJl, JIerKO 3aMeTUTh, UTO ONUJIKH CTAHYT
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Onvim ¢ onuarxamu

BhICTpaMBaTHCA ObICTPEE MM MeJJIeHHee, DTO 03-
HauyaeT, YTO PasHble BeljecTBa 06Jaja0T pasHoi
MAarsBUTHOU HNPOHUIIAEMOCTLIO, TO €CTh CIIOCODHO-
CTBIO IPOIYCKATh Uepes cefsa MarHuTHoe IoJe.

KRAK IIOJIYYUTDH
IJIERTPUYECTBO?

JoJjiroe BpeMs JIOAW MOTJIM MOJIYUYaTh DJICKT-
PHUYECTBO TOJLKO IIPH NOMOIIU TpeHusA. Ipyrue
crrocobnl Ou1IM OTKPBITHL B X VIII Bexe uranpau-
ckuM yuenslM Jlyumxu IasibBanu, HecMoTps Ha
TO YTO OH OBLI HEe PUIUKOM, a G1OJIOTOM.

Hossble cBoiicTBa 2JIeKTPHUYECTBA €My YIAaJ0Ch
o0HapyKUTb 61arogapd onsliTam ¢ MblnamMmu. O"
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0OHAapPYKUJI, UTO IPUKOCHOBEHHUE MeTajljla K Hep-
BY BBI3BIBAET COKPATIleHHEe MBIIIIBI, €CJAU MBIIIIA
YKpeIljleHa Ha TpegMeTe, U3rOTOBJICHHOM M3 ApY-
roro MeraJjia..Brepsble 3Tu cBoiicTBa Oblim 06-
HapY°KeHBI JJIs 'KeJjle3a M JAaTYHU, HO BIIOCIEACT-
BUM BBLISCHMJIOCH, YTO HaMAy4uiuii ahdeKrT naer
KoMOuHanua MeAd M IWHKA. [[pyrue BelllecTBa,
He MeTaJJbl, He JaBaJju Takoro sgderra — HU
cMo0JIa, HU peanHa, HU KaMeHb, HU lePeBo.

Besen 3a onbiTaMu I'aJibBaHU K UCCJIeLOBAHU-
AM <«XHUBOTHOTO dJIEKTDPHUYECTBa» IPHUCTYINI
Aueccanapo Boabra. OH 00HapYKHUJII, YTO B HEKO-
TOPHIX KUAKOCTAX 3hdeKT cokpalleHns IpoIa-
Jlaer, HarpuMep, OH ucYesaeT B yucToil Boze. Eciu
JKe B BOJY AOOABJAIN KUCJIOTY MU IEN0Yb, TO
COKpallleHue MBI IIPY KaCAaHUU MeTaJJINUEeCKO-
ro KouraxkTa 6110 Xopouio 3amerHo. CaMbIM ad-
(eXTHUBHBIM OKAa3aJICS PACTBOP CePHOI KUCJIOTHI,
B KOTOPBIM IIOTrPY3UJIN MEAHYIO U [IUHKOBYIO I1JIa-
cTuHbl. I[Ipu sToM Ha Meu 0Gpa30BaJICA MOJIOKU-
TeJabLHBIN, a Ha IIUHKe — OTPUIlaTeIbHBIN 3apsl.

He Bce KuarocTit ¢ oguHakoBo# shdeKTuB-
HOCTHIO YYACTBYIOT B NMPOBEJEHNHU TOKA OT IJIac-
THHSBI K IIacTuHe. Hanpumep, ciupr, rIIMIEepHUH,
pacTBOP caxapa I;JI0X0 IIPOBOASIT TOK, & PACTBOPHI
KHCJOT, IIeJioueil ¥ cojieil — xopouio. TaknuMm 06-
pal3oM, MPOBOJHHKAMU MOTYT GLITbh U PACTBOPLI
HEeKoTOopbIX BeulecTB. OHU HA3BLIBAIOTCA 3JIEKTPO-
JUTaMHU.

OTH OTKPBLITHUSA ObLIIM UCIIOJB30BAaHBI IIPU pas-
paboTxe OYKBAJILHO BCeX TUIIOB faTapeeK M akKKy-
MYJATOPOB, KOTOPLIMU Mbl HOJIb3yeMCH.
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KAK TOK HUIET IIO ITPOBOJAM?

Ha ynunax, B gecax, BLOJb JOPOT ¥ PeK TSIHET-
¢ MHOYKeCTBO IPOBOAOB. BoJblllas yacTh HYKHA
JUISL TOTO, YTOOBI JOCTABUTH 3JeKTPUIECTBO U3 O~
HoM TOUKH B Apyryio. TOK mo Mepe JBUXKEHUS 110
IIPOBOAHUKY IIPEoJ0JIeBaeT NPEeNsITCTBUA., OTOT
apdexT HazbiBaeTca couporusaeHuem. Cuiua co-
MIPOTUBJIEHUA Pa3IUYHA JJIS Pa3HbIX MATEPHUAJIOB.

Boo6uie To, HACKOABKO XOPOIIO HAU IJIOXO
UJeT TOK, CKJIaZbIBA€TCA U3 UeThbIpeX NPUYUH —
Marepuasna, IJHUHBI IIPOBO/JA, IIJ0MIalX ero nomne-
peYHOTo CeYeHUsd U TEMIIEPATYPHI.

O6usirie BCEBO3MOYKHOM JOMalllHENl TEXHUKH,
TaKoM, KaK YTIOT, BJIeKTPUUECKUN YaHHUK, X0JIO0-
JAUJIBLHUK, ITBLJIECOC, BO3JelCTByeT Ha IPOBOJAKY
cuJbHee, YeM JOTIYCKAaIOT BO3MOYKHOCTHU CTapbIX
mpoBoAoB. Ileperpyska MoskeT BbI3BATH II€pETPEB
MPOBOZOB U ITOXKAap.

Jna 3amuThl IPOBOJOB HCIIOJIL3YIOT IIpefo-
XpaHuTeJ N, KOTOPbIe Jub0o OTKJIIOUAIOTCH, eClI B
ceTb BKJIOUAIOT CAUIIKOM MHOTO IpubopoB, aubo
B IpeJoXpaHUTese NJaBUTCA IIPOBOJIOKA, U TOK
npepbIBaeTcs.

YTO TAKOE CBET?

OTBeT Ha 3TOT BOIIPOC HAXOANTCH Y HAC IIOCTO-
SIHHO TIepej I1a3aMu, HO TPYAHO OOBACHUTD CJIO-
BaMH TO, UTO Ka’KeTCsI TAKUM IIPOCTHIM Ha BHUJ.
Hap pemrenueM sroit 3aragku 6unuch HeloToH 1
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DiHNITeH, IpHUYeM OJUHNIITEH HadaJ uU3y4aThb
cBeT B Bospacte 16 ner. YIx uccrenosanud nomMo-
raoT IOHATH, YTO TAKOE MHPa’K, KaKk U30aBUTHCS
OT cJemnsinero 6JecKa, ¥ IoUYeMy JBa YeJIOBEKa He
MOTryT BUAETH OAHY U Ty Ke paayry. Mccaenosa-
HHS CBeTa MO3BOJAIOT CO3AaBaTh paprl A4 H0e3-
JIOK B TYMaHe, MasgKH M MHOKeCTBO JpyTUX Bellled.

Jns Gu3BUKOB CBeT — OJJHO M3 CaMBIX 3ara-
JOYHBIX sBJeHuii. CBeT IpUBJIeKaeT UeJloBeKa C
JApesHux BpeMeH. Hu ofHO Apyroe NPpUPOLHOE SIB-
JIeHHe He ObIJIO TaK AOJIr0 OKPYIKEHO TailHOH, KaK
cBer. X0oTs MBI HE OYEeHb XOPOIIO TOHUMAEM, UTO
TaKoe CBeT, MMEHHO 6Jiarofiaps CBeTy, KOTOPBIil
MBI BHIMM IJa3aMM, Mbl y3HaeM o0 OKpy»Kaio-
1ieM Hac Mupe 6oJIbliie, YeM IIPY ITOMOIIY OCTAJIb-
HBIX OPraHOB YYBCTB BMECTE B3ATHIX.

Ectb in y cBeTa Bec? 3aHUMAeET JU CBET IPO-
crparcTeo? VYaapseT Ju IO Tedy Hnafaiouiui
Ha Hero jayd4 csera? ['opauunil oH UiIU XOJOAHBINA?
C Kakoil ckopocTbio OH pacmpocrpaHsaercs? Ilo-
YyeMy CBET He MOJKeT IIPOHTU 4yepe3 TOHKHMU Kap-
TOH, HO IIPOXOJUT Yepe3 TOJICTOE CTEKIO?

JIpeBHHMe I'peKH, NbITAsCh HATHU OTBET Ha BO-
1IpoC, UYTO TAKOE CBET, BHIABUTAIU CaAMble HeBepo-
ATHBIe npeanosoxenusa. CormsacHo ogHON U3
nJeli, CBET MCIIYCKAIOT HAIIIY I'J1a3a, ¥ OH TeUeT U3
HUX, Kax Boja u3 muiaHra. Ilostomy, aymanu
JpeBHUe I'PeKU, Mbl BUJAUM BelllU, Korja Halpas-
JsgeM Ha HUX Jyd cBera u3 Hamux rias. Cuura-
JOCh, YTO BUAUM MBI TaK *Ke, KaK OLIyIbIBaeM
npeamMeTsl. Cemnbie He MOTYT HUCIYyCKaTh U3 IJ1ad
CBET, IIO3TOMY OHH HE BUJAT.
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Hpesnue epexu nosgeanu, umo Mol 6UOUM 6eULU,
Kozda Hanpasasem HA HUX AYHL C6eMma U3 2aa3;
CJenvlie He MO2YMm UCNYCKAMb c86em U3 2143,
noasmomy oHu i€ sudam

Taxas Touka 3peHMs Ha CBET IMoCHOoACTBOBAJA
B TeUeline HEeCKOJLKHUX CTOJIeTHI, A0 TeX IIoD Io-
Ka HoBas TeopHs cBeTa e Oblma coszgana Hcaa-
koM HuiortoHOM.

HLIOTOH M CBET

Yro ke Takoe c¢seT? Bemiectno? M, MoxeT
ObITH, dHeprusi? HsioTtou paccmorpes oba papu-
anta. EMy Ob1J10 H3BECTHO, YTO 3BYKOBLIE BOJIHBI,
KakK ¥ BOJIHBI HA BO/ie, MOT'YT 3aBePHYTH 3a yToJ,
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a cBeT — HeT, noaTomMy HBIOTOH pelni, 4To CBeT —
aT0 BeilecTBo. Buaumo, nyman HeioToH, cBer co-
CTOUT U3 MaJIeHbKHX YaCTUYeK, KOTOPhIe IO nps-
MBIM JIMHUAM — JydaM — paclIpOCTPaHsAIOTCS OT
MCTOYHUKA cBeTa. Ecau Takoil Jy4 nonajaeT HaM
B IJ1a3, Mbl BUAUM UCTOYHUK cBeTa. Ho Torja ceer
JOJIYKEeH UMeTh Bec?

IIpakTudecku B TO ke BpeMmsi B lonnanaun
HAJ U3y4YeHUEM cBeTa Tpyauiica Xpucruas I'oi-
reuc. OH npeamosaraj, 4TO BOJHbI CBETa Pacipo-
CTPAHSIOTCS OT UCTOUHHKA CBEeTAa IPUMEPHO TaK
’Ke, KaK PacXOAsATCs BOJIHEI IIO BOJE NP NaleHUN
kamHdA. ['oiirenca He y6erxajo 170, 4YTO CBET He
MOKeT ornbarh NpenAaTCTBUSA, KaK BOJHBI Ha IO~
BEPXHOCTH BOI%I.

Hyiorou cuuTatd, yTd ecjau CBeT — 9TO BOJIHA,
OHa JIOJIJKHA T0 YeMY-TO MTH, KaK 3BYK pacrnpo-
CTpaNseTCs M0 BO3/{YyXY, & BOJIHBI 110 IOBEPXHOC-
T Mops. CBeT, KaK W3BECTHO, PACIIPOCTPaHAETCS
4 B IIyCTOTE, U MMOJTOMY, HAIlpUMep, MbI BUIUM
COJHEUYHBIN cBeT, HouieIIINil A0 HaC 4Yepe3 Koc-
MUUECKOe IIPOCTPAHCTED.

JIyunr cBera, mayaionie Ha 3epKajo Hox yr-
JIOM, OTPA’KAIOTCSI OT 3epiaja 110/ TeM JKe YIJIOM.
Ecimn moBepxXHOCTH lieo3HAfA, TO U OTPaKeHHe
MOJIyIaeTcs HeIPaBUJIbL bIM.

Korna cBet mepexojiuT U3 OJHOI'O BellleCTBA B
Apyroe, HaImpuMep U3 Bo3AyxXa B BOAY, IIYTh CBeTa
U3MeHAeTCs, U Mbl BUJAUM HCKaKEeHHYIO KapTH-
Hy. 9TO fABJIeHUe Ha3blBaeTCs IIpeJioMJIeHueM
cBera. Ha 5TOM OCHOBaH CTapUHHBINA (POKYC: €CiIU
CMOTpPETh B YaAIIKy cOOKY M UyTb CBepXy, AHO
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YAIIKHT U Jiexkalas Ha
HeM MOHETKa He BUJ-
Hbl. Eciu ke Hanuth
TyZAa BOAY U B3IJd-
/ / HYTh C TOU K€ TOUYKH

=/ .}_ 3peHHs, TO MOHETKA

I
Gl ey
g JMW” cTaHeT BUIHA.

Binarogapa mpe-
JOMJIeHHI0O HOHo Oac-
ceiima uan 6aka ¢ BO-
noil KaKkerca OJMIKe,
YyeM Ha caMoM JeJsie —
3TO 3HAaeT KaKIbIA.
Jduaa Toro utobbl mo-
IacTh NAaJKOii B pbIOY,
IS8 Ha Hee U3 BO3-
OyXa, HY>KHO IeJIUTHCS HUKe KajXKyIIerocs moJo-
JKeHMs PbIOBI, MMOTOMY 4YTO HM3o0paskeHIe MCKa-
JKEHO IpaHuIlell MeXKy Bo3AyXoM U Boaoii. Ecian
B CTAKaH C BOJOH MOJIOMKUTD JIOKKY 1 TOCMOTPETD
¢6OKy, TO OyeT BUAHO, YTO JIOXKKA KaK OyATO ObI
cJoMaHa rpaHuIei BoAbl M BO3AYyXa U MTOABOAHAA
YacThb KAXKeTcs CABUHYTOM Ha3aj.

Hawm xaskercs, 4To npeaMer o/ BOJOM Haxo-
AUTCS Ha OpAMOH JUHUU, NPOAOJIKAIOUIEH Hall
B3IV, HO NIpeJIOMJIeHYe BhI3biBaeT oOmaH. Pas-
Hble IIPO3pauHble TejJa M JKUJKOCTH BBISBIBAIOT
IIpeJIOMJICHHE Pas3IH¥HON CUJIBI, eCJIM Ha HUX na-
JaeT CBeT M3 Bo3Ayxa. AlMas o4eHb CUJILHO IIpe-
JOoMJsAeT ¢BeT, U 00Jblllasg YacTh MOIMABIIUX HAa
Hero Jyuded oTpakaercs, IOSTOMY aJiMa3bl Tak
CBEpKaIloT.

HperOMJzeuue ceema
8bL3bigaem o6 maH 3perHua
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Yepeayouiuecs CJIOU TEIJIOTO0 U XOJIOZHOTO
BO3AyXa TaKiKe BLI3BIBAIOT IpeJIoMJeHue, 6aro-
Japsa KOTOPOMY 4eJIOBEK BUAUT IIPEeJMEeThI, KOTO-
pbIX Ha caMoOM Jejie HeT JUO0 OHM HaXOAATCH
oueHb fajieKo. IHOra Ha rOpu30HTe NOABJIAIOTCA
BUCAIME BHU3 BEPIINHOM lepeBbs, a B Hebe ILJIbI-
BYT IIapOXOAbl, He Kacasach BoAbl. Ha camom zee
DTO BCEro JUuIb urpa cBera. Ilo Mepe TOro Kaxk Mbl
npubIMIKaeMca K MAPakaM, OHU UCUYe3al0T.

IIpocToii Mupak XOpouIo BUAHO Ha Iocce B
sKapkuii fenb. CBeT HaZ rOPM30HTOM, IIONajasd B
ropguuii BO3AYyX HajJ pacKajJeHHbIM acdaabToM,
KasKeTcd HaM Jy»KeH BOABI, pacTeKlelcs IO
mocce.

Mupaxu Mbl BUJUM IPOXKAIMUMU, UCKAXKEH"
HBIMH, IIOTOMY UTO CJIOM BO3AYXa, BbI3bIBAKOII{UE
UX TOsBJEHHUe IOABUMKHBEI. VMIMeHHO MO3TOMY
nsobpaskeHe JYXKH KaKeTCd COBCEM HaTypasb-
upIM. Kpome Toro, 6iarofapa 9TUM ONTHYECKUM




sdpexTamM, MbI BIIAUM COJHIIE HA HECKOJIBKO MU-
HYT paHblle YTPOM U HA HECKOJBKO MUHYT J0JIb~
IIle BeYepoM, 4eM OHO PeajibHO B3OIIJIO UJIX CeJIO.

XOPOHIEE 3PEHHE

Ecin, cTosi HA HMIYMHOM IIepeKpecTKe, Ipen-
cTaBUTh cebe, UYTO Bce JIOAM ¢ TIpobjieMaMu 3pe-
HUA BAPYT CTaJU JIOALMHU ¢ O0JBHBIMU HOTaMMU,
TO 6OJblIIe ITOJIOBUHBLI IEIIeXO0J0B HEeMeAJIEHHO
HauaJsu Obl XpoMaTh. B yHHBepcuTeTe TaKoe mpe-
BpallieHne MOCTUTJIO OBbI UeThbIpeX U3 JeCSATU CTY-
IeHTOB, a Ha IBeliBoN (abpiiKe JUUIb BOCEMb U3
recATd pabounx.

Mgz1 1o0uiuchs MHOTHX YCIIeX0B, JKU3Hb cTajIa
KoMdOpTHEe, HO Mbl MHOTOKPATHO YBEJIMYUJIN Ha~
rpysky Ha 3penHue. Oxojo 95% MiafgeHIleB PoK-
naercs 6e3 neeKTOB 3peHUsd, HO JINIIHL HEMHOT'HE
MOYKHUJIBIE JIIOJIU MOTYT 00X0AUThCs 6e3 OUKOB.

BeposarHee Bcero, 5T0 HPOMU30UIIO IIOTOMY,
YTO YEJIOBEK IOJb3YETCA Ijla3aMU B COBEPIICHHO
WHBIX YCJIOBUAX, YeM Te, KOrja rja3 IepBOHa-
YyaJbHO pasBuBaJjcA U npucrnocabausancsa. Ilep-
BOOBITHOMY YeJIOBEKY Ijia3a ObLIM HY KHBI TOYTH
MCKJIIOUUTEJIbHO Ha CBEXKEM BO3JyXe U JJIA TOro,
4yT1OoOBI CMOTPETHh BJaJbh IIPU SAPKOM COJHEUHOM
cBeTe. ITO OBLIJIO HYKHO U Ha OXOTe, U Ha PLIOHOM
J0oBJe, 1 B 6010. C 3aX0/10M COJTHIIA YeJIOBEK Iepe-
CTaBaJI I10JIaraThCs Ha CBOU IJiasa.

KoneuHno, mepBOOBITHBII YeJOBEK He paccMa-
TPHUBAJ YacaMH MeJIKUe IIPeIMeThl, He IIeJI IIocTe
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Cetyarka

Xpycranuk

Cxema CMPOCHUA eN1A30 HeN08eRA

BTOr0 B OTPOMHBIN KUHOTEaTp, He CMOTpPeJ TeJle-
BU30p M He uuTajl KHUT ray0okoil Houblo. Bepo-
SATHO, MHOTHE TIPOOJIEMbI IJIa3 BOSHUKAIOT H3-3a
TOT'0, KAKas Ha HUX IPUXOAUTCA Harpyska.

T's1a3 uMmeeTr xpycraank — o0coOyI0 JUH3Y, KO-
TOpas IO3BOJsIET YeTKO BHJAETH NMpeaMeThbl, pac-
MIOJIOMKEHHbIC Ha pasHoM paccrossnun. VIsobparke-
Hle BOCIPUHUMAET CBETOUYBCTBUTEJbHAH CET-
YaTKa, pacHoJIoKeHHas B I1youHe raasa. [lasa ro-
ro, uro0bl pPe3KO BHIETH IpPeJMEeThl Ha Pa3HBIX
pacCcTOAHUAX, XPYCTAJUK JOJNMKEH H3MEeHHUTH
¢Bow0 (opmMy. ITO JOCTUraeTCs MPHU IIOMOILH
MBIIII, KOTOPbIE 1 OTBEYAIOT 33 DT M3MCHEHUA.

C Bo3pacToM CIIOCOOHOCTD XPYCTAJIUKA MEHATH
dopmy yxyaimaercst. Hanprnmep, caMoe 0J113K0e
paccTosiHMe, Ha KOTOPOM IIpeAMeTHl BBITJISALAT
YeTKO AJIs1 yejloBeka 6e3 0UuKoB B BospacTe 60 Jer,
PaBHO NPUOANSUTEbHO ABYM MeTpaM. Kuury Ha
TAKOM PACCTOSHUY YNTATh YK€ HCBO3MOXKHO, IIPO-
CTO IIOTOMY, YTO OYKBLI CIHIIKOM Mesikue. MImen-
HO TIOJTOMY ITOJKUJIbIE JIIOJN UCIIOJIb3YIOT OYKHU.

315



BinszopykocTs TaksKe cBA3aHa C HelIPaBUJIb-
HOM paboToif XpycTaJuKa, HO YaCTO BCTpeUaeTcs
1 y MoJioAbIX Jioneit. 113-3a HenmpaBUJIbHOM KpuU-
BHU3HBLI XPYyCTAJIUKa pe3Koe us3obpakeHue He I0-
CTUTaeT CEeTYAaTKU, U UeJIOBeK BUJIUT BCE pac-
MJIBIBYATBIM U TYMaHHBIM.

PACCTOAHHUE H OB30P

JL1st Toro 4To6bI YCHEINHO 3aHUMATBCA CIIOP-
TOM, YaCTO HYXXHO yMeTh TOUHO OIEHHUBATDL pac-
cTOsIHUEe U riIybuHy. 9To 0cOOEHHO I0JIe3HO B Ta-
KUX urpax, kak ¢yrbosa mau 6acker00J, Koraa
HY>KHO OII€HUTh PAacCTOAHNE [0 YIACTHUKA CBOEH
KOMaHAbI U nepeiath emy maAd. I'nans Bnepen,
UTPOK JOJIJKEeH CMOTpPeTh M BOOK, YTOOBI YKJO-
HUTBCA OT NOADEralonux conepHUKoB. Xopolasa
CHOCOGHOCTH OIIEHNBATL PACCTOAHNE MOYKET OKa-
3aThCs pellarouiei 11 KOMaHabl, B KOTOPOit ur-
POKHM MOTYT TOYHO ITOIaJaTh MSYOM B KOJIBI[O
NI COBeplIaTh Nnono0Hble AEHCTBUSA B APYrux
BUJAX CIIOPTA.

Cnoco6HocTb BUAETH Briepe 1 BOOK O HOBpe-
MeHHO OYeHb BasKHa Ha Jopore, Korja NIPUXOJUT-
cA CIeAUTDH 3a BIePeAM UAVUIMMU MalUlUHaAMU, a
TaKoKe 3a TeM, YTO IPOMCXOUT CIIPaBa 1 CJeBa OT
Te0s1. He MeHee Ba'KHO 9TO AJIS JIETYUKOB.

Ecan mocMmoTpeTs Ha psf TesrerpadHBIX CTOJI-
00B, YXOJAUIUX BAaJb, MOYKHO 3aMeTHTb, UTO
yeM JaJjbllle OT Hac PAacIoJIOXKeH CcToJ0, TeM
MeHbIIIe ero KasKyl[yecs pasMepbl. TO XOpOIIO

316



i

Yexm Ganvee pacnoaosxcen npedmem,
nmem Merblile €20 KX YULUECs Da3Mephl

3HAIOT XYJOo:KHUKHU. HecMoTps Ha TO UTO Jepe-
Bbs, PaCTyIMe BIOJb JOPOTH, UMEIOT IPUMEPHO
OAMHAKOBYIO BBICOTY, MBI MOXKeM JOOMTHCA Ha
HaIlleM PUCYHKEe BIeUaTJIeHUs INTyOuHbI, ecau Oy-
IieM H300pakaTh JajJieKue IpeaMeTsl 0ojiee MeJ-
KUMM, YeM Te, UTO PACIIOJIOXKEHbI 6JIU3KO.

YTO TAKOE IBET?

HecKoabKO CTOJETHII MOITHI, XYAOKHUKU U
durocodsl pasMBIIIJISAIN O IPUPO/E IBETa U, Ka-
3aJI0Ch, 3HAJH O I|BETE BCe, YTO MOXKHO. Tak npo-
JOJIXKAJIOCH 0 TeX Imop, nmoxa B 1666 roxy Hero-
TOH He IIOCTaBUJI 9KCIEePUMEHT, KOTOPBIH HACTPO-
MJI IPOTUB HEr0 MHOTUX JIIOAeH.
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B Temuoii xomuatre HnioTOH oCTaBUJI AUIID
MaJeHbKOe OTBEePCTHE B IIITOPaXx, yepe3 KOTOpoe B
KOMHATY NPOHMKAJ TOHKUH Jayd. B 5TO Bpems
Hb0TOH 3KCIEePUMEHTHUPOBAJ CO IIJHUQOBKOMH
CTEKOJ, ¥ B ero PaclopsKeHNH OKa3aJach CTeK-
JAHHASA IpuU3Ma — TPEeYroJbHbII B CeUeHUHN KY-
cok cTexkJga. Korga HpioToOH momecTu)s CBOIO
NPHU3MY B COJTHEUHBLIH JIyd, OH OOHADYIKILJI, UTO HA
CTeHe 3aCHUsLIN YAUBUTEJLHBIE 110 APKOCTH I[BeTa.
Honaroe Bpems 3uaMeHUTHIA yUYEHBIII TPOCTO HA-
cjakaajcsa IOoJIYyUCHHBIM sh@exToM. DBenblid
CBeT, BXOJMBUINII B HPH3MY, BBLIXOAHJ 113 Hee
pPa3HoOUBETHLIM, B IIOCJIEOBATEIbLHOCTA H3BECT-
HOil BceM ONoYTH 0e3d UCKJIIOYeHd.

Hrak, orHbiHe «KaAbI#I OXOTHIK JKeJaer
3HATh, IJle cuauT (pasans. Ilepsble OYKBLI CIOB
sTOir (hpas3nl oHo3HAUAIOT IIReTa panyri, TouHee
BeTa ClieKTpa — KpaCHbINU, OpPaHKEBbIil, Jies-
THII, 3€JeHbI, roayGeil, CHHNHT, (PHONCTOBLIHI.

Crajgo sicuo, uro Oe/JLiil CBeT COCTOHUT M3 Iie-
CKOJLKMX 1IBETOB, W yuUeHLIe CHOBA NPIHSAINCD
DKCIHEePUMEHTHPOBATh CO CBETOM. BBISICIIIOCE,
UTO €CJIM 113 HeCKOABKHX IIBeTOB Pajyril, ¢Iu3y-
fomux Genplfl CneT, 3arOpOJIITh ORMH, TO Lo I
HTOT H3MeHKTesI. EC/ai U3 COMHEYHOT0 CoLTa VIan
JIUTh KPacHLiil, TO MOJIyduTCsd roayGosaTc-soiie-
HBIIT CBET, €CJIM U3BATH roayboil, To czet CyLeT
JKeJITBEIM.

Bckope 61710 06Hapy»KeHO, YTO BCe MBICJIU-
Mble I1BeTa, BKJoUYas 6eJIblii 1 cephblil, MOXKHO I10-
JYYUTh PAa3HBIMH COYETAHUSAMM BCEro Tpex IBe-
TOB — KpacHOTO, 3ejleHoro u cuHero. CoueraHue
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Onbtm no pa3noXce i llo COLHERHOZ0 NYHa
€ NOMOWBIO CMEKAARILOIL NPUIMbL

3THX IBETOB AaeT OeJnIll CBeT; KPacHbIl U rojy-
601 1a10T IypOypPHLINA, CUHUY 1 3eJIeHEIU — KeJl-
TBHIN U TaK fajee.

IIpeaMeTsl Ka)KyTCsA HAM Pa3HOTO IIBETA TOTO-
MY, 4TO YACThb JIyUEel COTHEUHOI'0 CBEeTa 3aJIePIKU-
BacTCsI, HOTJIONIAETCA UMH, 4 YacTh OTPaMKaeTcs.
OrpaskeHHbBIE JYYX U POPMHUPYIOT TOT I1BET, KOTO-
PbI MBI BUUM.

Tax o6CTOUT AeJI0 ¢O CBETOM, HO €CJIM Heobxo-
AVMO COCTABHThL KPacKM DasHBIX IIBETOB, A0OCTa-
TOUYHO BOCIIOJIb3OBATHLCA KPAaCHOM, CUHEeUl U XKeJs-
rtoii. YIx couveranma paayr GecxoHeunio GoraTtyio
TTaJIUTPY.

HexoToprie mpeMeTh! IOTJIOIIaI0T OYCHb Ma-
g0 cBera. IloaToMy CTEKJIO U JeJ KaXyTcd HaM
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NMPO3PaYHBIMM: IIOUTH BECh CBET CBOOOAHO IIPO-
XoAUT CcKBo3b HUX. IleHa m cHer kamkyrtcsa Ge-
JBIMH, HECMOTPS Ha TO, YTO OHU 00pasoBaHbLI
MIpo3padyHoil Bojoil. Besablil iBeT B 5TOM cjaydae
BOBHHUKAET IIOTOMY, YTO CBET PACCEMBAETCH MHO-
rOYUCJIeHHBIMHU NOBEPXHOCTAMHI X He MOJKET IIpo-
HUKHYTb CKBO3b TOJILIY CHera HJHM II€HbI, KaK
CKBO3b BOAY.

CsoiicTBa 1BETOB MOTYT OBITh UCIIOJIL30BAHBI,
HaIpuMep, B TeaTpe U IIpU co3gannu cuensphex-
TOB. MOKHO, HampuMep, 4HeJOBeKa B KPACHOM
cAenaTh NPAaKTHYECKHM Hepas3JMYUMLIM Ha uep-
HOM (hpOHe, €CJIM OCBEIIaTh ero 3eJIEHbIM CBETOM.

Ecau packpacuTs 1una KpacHoOM KpacKoi, To
B CBeTe KPaCHOTO IPOKEKTOpa OHM OYyAYT Ka3aTh-
Cs HOpMaJIbHBIMHU, a 3€JIEHBLIH CBET 3acCTaBUT Hac
AyMaTh, 4YTO JuIla 4YepHble. B KpacHOM cBeTe
JKeJTast oferk/ia CTAHOBUTCS MAJIMHOBOMU.

IIBeT MoxxeT cAeyaTh OJHY M Ty sKe Belllb
CTPOroii, MPOCTO, CMEIHOM nin raynoii. Kpome
TOr'0, IIBETa CO3al0T pas3Hoe HacTpoeHue. Jlyudie
APYTHUX 3TO 3HAKOT AM3ailHepbl, MOAEJbEDDI, JIIO-
AM KOTOpPbIe paboTaloT ¢ peKaaMoil,

Nuorga nmpaBmibHOE coyeTaHUe IBETOB II03-
BoJIgeT NOOHUThCA yauBUTesdbHOro sdpdexra, He-
CMOTPSI Ha HCIOJb30BaHHE OUYEHb IPOCTHIX Ma-
TepUasoB.

Tosa 1 OTTEHKH OJHOTO U TOTO Ke I[BeTa rap-
MOHHUPYIOT APYT ¢ APYIOoM, KaK B OJie}KJe, TAK U B
oTaeake noma. Eciuau go6aBuTs, K HUM HeMHOTO Oe-
JIOTO, YepHOT'0 U 00a 3TH 1BeTa, TO obIIMit ad-
¢deKT cTaHeT Apue.
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4YTO TAKOE PAJIYTA?

CoJsiHeuHBIH CIEKTP XOpOlIo BHAEH, KOTAa
HaJ 3eMJIeit CTOUT pajgyra. ¥ TPOM pajyra BUJHA B
o6aKax Ha 3amaje, a 1o BeuepaM Ha BocToke. Pa-
Ayry GeIBaeT BUAHO B OpbI3rax poHTaHa UJIH B BO-
e, paccemBaloleiicsi Ipy IOJMBe U3 IIJaHIa.
Paayra e BuaHa, €CjIU COJHILE CTOUT JOCTATOUHO
BBEICOKO. Ee TaKike TPYAHO YBUJETH C CaMOJIeTa,
ecJI TOJBKO OH He JIETUT Ha OpeloleM moJeTe.

Paznyra Bo3HUKaeT 13-3a TOT'O, YTO COJIHEUHbIE
JYy4YHd PacceMBaIOTCH WU OTKJOHAIOTCA KalleJb-
Kamu B o0nakax. KpacHrblit iBeT B pagyre Haxo-
LUTCS CBepXy, a GHOJIeTOBBIII CHU3Y. B HeKoTO-
PBIX cayuassX BO3HHUKAET ellje OJHa pajyra, Bera
B Hel pacloJIoXKeHbI B IPOTHBOIIOJIO0XHOM IIOPAL-
Ke. Pazyra BosHUKaeT He B OJHOHN KaIlJje BOJLI B
oGaxe UM Kallie A0XKAsA, a B OTPOMHOM KoJiuue-
CTBe 3THUX KalleJb. Mexxay mojiocaMu pajgyru HeT
YeTKUX I'PaHUIl, ¥ OAUH IIBET IJIaBHO IIePEeXOUT
B ApyToii.

PackaneHHble TeJa — TBEPABIE, KUAKUE NN
rasoobpasHble — HAUNHAIOT ¢cBeTUTHCA. I1o okpa-
CKe 9TOro IJIaMEHHM MOXKHO ONpeleJUTh, KaKue
XUMHUYeCKHe 3JeMEeHTHl BXOJAAT B COCTAB pacKa-
JeHHoro Teaa. VIsyuyasa cBeT 3Be3] MOKHO ompe/ie-
JUTh, U3 KaKUX I'a30B OHH COCTOAT. ['ennii OnLa
BIlepBble O0OHAPY’KeH KaK 9JIeMeHT, BXOAAIUN B
Counue, ¥ AUIOBL IOTOM €T0 YJaJI0Ch MOJNYYUTD Ha
3eMyie M OOHAPYIKUTH B HEKOTOPHIX MHUHepasax.
B oueds ManabIX KOJIHMUECTBAX 3TOT ra3 mpucCyTcT-
ByeT B 3eMHOI1 aTMoc(epe 1 B Ilelfepax.
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To, uTo npu nomoiny usyuenus csera CoaHna
MOJKHO M3Y4YHNTh ero XMMHU4YeCKMil cocTaB, 3acTa-
BUJIO JIIOJIEHt 3afiyMaThes, HeT Jiu Ha CoJIHIIe 30J10-
Ta., 3Ta KpacuBas UAes BCKOpe IoTepsjia IIONY-
JSAPHOCTb, IIOTOMY 4YTO Hasxe ecjiu Ol Ha ComHne
M GBLIIO 30JI0TO, AOOBLITH €0 OTTYHAa HEBO3MOXKHO.
Tem e MeHee uccaeaoBanua CorHNA NOCTYIKUAIN
PasBUTHUIO ATOMHOM QPUBUKYU U B KOHEYHOM UTOTe
TIIPHHOCAT KOJIOCCAJIbHbBIE JeHbI'A.



KOCMHUYECKOE
ITPOCTPAHCTBO







YTO TAKOE ACTPOHOMMHA?

AcTpoHoMmua — oJHAa U3 CaMbIX JPEeBHUX Ha-
yk. JKus3Hb mofeii npomsioro, Kak U cerofHs, 3a-
Bucur ot CosHnia, a JIyHa u 3pe3zbl 66111 AOCTYII-
HBI A1 HaGJI0JeHus BO BCe BpeMeHa Ha JIIo0oM
KouTuHenTte. HebGecHnle Tesia ObLIN BIIEPBbIE 30~
Opa’keHsl JpeBHUM YeJIOBEKOM Ha CTeHax Iemmep
OKOJIO A€CSATH ThICAY JIeT Ha3al.

Opesuuit Eruner, apxunenaaru Ilonmnesun,
Basunon, Ileurpansuaa u IOxkHas Amepura —
BCIOAY B JlaJIeKOM IIPOLIJIOM HaXOJAMJIUCH JIOAH,
noceAlasmue cebs MaydyeHMIO HOYHOro Heba.
ApxeosoruyecKkue PaCKONKM TO3BOJUJIHN OTHIC-
KaTh MpeJMeThl, Ha KOTOPBIX YKasaHO paclioJio-
sKeHue 3Besn, Connne u Jlyna. Ha atux xaprax
TaK)Ke OTMeUeHbI XBOCTaThle KOMETHI U «Najalo-
I(ue 3Be3JbI» — METEOPHI.

HecmoTps Ha TO 4YTO CBOJ 3Be€3LHOTO Heba 1mo-
BOpPauMBaeTCA, KaXKeTCs, YTO 3Be3bl HE MeHSIOT
CBOET'O IIOJIOXKEHMSI OTHOCUTEJABLHO IPYr Apyra.
Ho mHorue nabamozarenu 3aMedasau, 4YTO CPein
3Be3Jl IepeMelaloTcsa TOUYKH CBeTa, KOTOphIe ObI-
JI1 Ha3BaHbI CKUTAJbIIAMH, UM APYTUMHU CJIOBa~
MU, NJIaHEeTaMH.

JaTtsl mpasgHuKoB B [IpesueM Erunte nasHa-
YaJICh Ha OCHOBAHUY HAOJIOMeHUH 3a BU)KEHU-
em Coanuna, JIyusr u 3esn. Uupeitnsr CeBepHoOit
AMepUKU HCNIIOJIL30BAIN 3Be3fHOE HeOO JJ1d Ipo-
BEPKHM OCTPOTHI 3peHNA BOMHA.

C naBHIX BpeMeH 3Be3JHOe HeDo ToMOoraeT opu-
€HTHUPOBATHLCA NyTelIeCTBeHHUKaM. ACTPOJIOTUS
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yTBEPIKAAET, UTO ABMKeHNe HeOeCHBIX 00HeKTOB
BJMAET Ha JeJa Jiojeit.

ACTpoHOMBI HPOIIJIOrO yMEJHU MHOTOEe, HO
npuaBopHaa caysxba Oblja HejlerKa. ACTPOHOM
o0s13aH OBITHL IpeicKasarteseM. VI3BeCTHBI CJy-
yau, KOorja COJHEeYHOe 3aTMeHHe CTOMNJIO KU3HU
ACTPOHOMAM, He NpeAYIpeAUBIINM O HEM CBOETo
rocyaapa. dto mpousourio B [pernem Kwurae.
BoamoxkHO, Takoe cypoBoe obparmieHue C¢ yde-
HBIMH IIOCJY KUJIO IPUUYUHONA TOTO, UTO APEBHME
3seanuble KapThl Kutas — ofHM M3 caMbIX TOY-
HBIX ACTPOHOMMUECKHUX AOKYMEHTOB IPOIILJIOro.
Wcropusa KuTalicKoil aCTPOHOMHHU HACUUTHIBAET
0oJiee YeThIpeX THICAY JIET

Actponomusa B JIpeBHeil I'penmum mnosan3ora-
Jachk Oosbiinm noueroMm. B aTOM rocyzapctse ObI-
JIO COBEpPUICHO MHOJKECTBO Ba’XXHBIX OTKPBITHIA,
HaIpUMeP PACIOJIO)KeHHe IJIaHeT. ¥ YeHble JpeB-
HOCTH IIPeJIIPHUHMMAJIN IONLITKY U3MePUTh pac-
croanue ot 3emau no Jlyusl. IITonemeit yreepix-
JaJj, 4To 3eMJd ABJseTcs HeHTpoM Beenennoi, a
apyrue miaaHeTsl 1 CoJiHIle BpaljaloTCs BOKPYT
nee. Haj numu nnosopauuBaercs 3Be3quas cdepa,
Ha KOTOPOil HEIOABMYKHO HGXOIATCS 3BE3ABI.
IItonemeii cocraBma cnucok u3 48 cosBe3amid.
Hoaroe BpeMd Takoe npeiAcTaBieHuie 00 yCTpPOu-
CcTBe MUpa GBLI0 OOLIENPHMHATHIM.

Muorue acTpoHOMHWUYeCKMe HA3BaHUSA, KOTO-
pble MbI MCIIOJIb3YeM CerofHs, IMOSIBUJINUCH B TJIy-
ookoit apesHocTu. OKOJIO cTa 3Be3] IOJYYUIN
CBOM MMeHA B JajJIeKOM IIPOIIJIOM. 3arajgouHoe
appuKaHCKOe IIJIeMA 3HAJO O CYLIeCTBOBAHUHU KO-
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Kumaiicxue acmponomst udyuwarom nebo

Jgen; CaTypHa 3a THICAYH JIET IO TOI'0, KAK OHHU CTa-
JIM U3BECTHBI yUeHbIM 3araja.

Koraa KonepHuE BbICKasaJ NIPeAIIOJIOMXKEHUue
o ToM, uro CosHne, a He 3eMJIsI HAXOAUTCH B OEeHT-
pe Bcenennoii, ero MpIcaIu COYJI IPOTUBOPeYALA-
mu Bubaun. Uges Ilrosemes cunraniach Henorpe-
IIMMOM MCTHHOH IIOJITOPHI THICAYM JIET, U Iiepe-
CMOTPETh STH BO33DEHUSI OKa3aJioCh He IIPOCTO.
KonepHuk okasajcsa nmpaB, cunTad, YTO IIJIaHETH]
BpamaoTrcs BoKpyr CosrHiia, HO omubasicsa B TOM,
yro Cosnne — 1entp Beenennoii. Kpome 3anaTuii
actpoHomMueit KonepuHuk 6bL1 MOHAXOM, CyAe0HBIM
cayskamuM, GU3NKOM U cOOpUINKOM HAJOTOB.
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KAK YCTPOEHA
COJIHEYHAA CHCTEMA?

Conneuynas cucremMa — 3TO AeBATH IJIAHET,
HECKOJIBKO JI€CATKORB CIIYTHHKOB U OIPOMHOE KO-
JIMYECTBO KOMET U acTepongoB. AcTepoup — 5TO
KaMeHHOe TeJlo, Hecynleecsd B CollHeYHOH cucTe-
Mme. PasMepsl acTepouioB He IIPEBBIIIAIOT He-
CKOJILKO COTe€H KHJIOMETPOB, OHH ropaszjo MeHb-
e, yeM MJIaHeThl U CIIYTHHUKH.

B nenrpe Conneunoil cucteMbl HaXOAHUTCH
ConHne, BOKPYT KOTOPOTO BPAIAIOTCA MJIAHETHI
u npyrue HeOecHble Tesaa. Bece o6nexTel ConHeu-
HOM cuCcTeMbl He pasJeTaloTcs 10 KOCMOCY, IIOTO-
MYy 4TO orpoMHas macca CoJiHIla IPUTATUBAET UX
U 3aCTaBJIAET COBEpUIATh OeCKOHeuHble 000POTHI
BOKpyT ceba. IlyTu miraHeT ¥ APYyrUX KOCMHYeEC-
KNX 00'beKTOB BOKPYT 3Be34blI, B TOM YHCJE U BO-
kpyr Cosuila, Ha3bIBAIOTCA TPAEKTOPUAMIU.

YuyeHble ycTraHOBUIHM, YTO COJIHIIE TOSBUIOCH
OKOJIO 5 MHMJIIMapAoB JeT ToMy Hasaj. MecTom
poxxaernsa CosHIIa CTajIo OTPOMHOE ra3oBoe oba-
KO — COJIHeUHas TYMaHHOCTb.

B xocMoce MHOrO rasa 1 nsljid. B HeKOTOPBIX
YacTsX ra3 1 NbLIb 00pasyior obsaaka. Eciu takoe
06J1aK0 OyIeT CoKUMAaThCs, TO TEMIIEPATypa B HeM
BBIPACTET M, HAKOHEI], MOTYT HaYaThCA sAepHbIe
peaknuu, 6naroaapsa KoropbiM CoJIHIIE CBETHT
U T'peer.

Ha o6pasosanne CosiHIa 1TOUIa HE BCS NbLIb.
Yacte ee nojJ AelcTBUeM U eHTPOOEIKHOW CUJIBI
cMecTHJach OT ILeHTpa M, paclaBUIMCh Ha He-
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Ypan  Hentyn Tnyton

Nosc acteponaos  ConHue

Mepkypuin BeHepa 3emns Mapc KOnutep CarypH
Coaneunas cucmema

CKOJILKO YacTeil, cTaja IjJaHeTaMU U acTepouaa-
Mu. BoJiblie BCero acTepouZoB HAaXOAUTCSI MEXKAY
Mapcom u IOnurepom. Ita obsacTh Ha3bIBaeTCA
MOSICOM aCTepPOHIOB.

VYuennle J[peBHero Mmupa 3HajJau O CYyLIeCTBO-
BaHMH wiecty Omamoxaimunx K CoJHIy IJIaHeT.
Tpu nmiaaHeTsl, PACIIOJOMKEHHbIE JaJblle BCEro OT
Counniia, y/1a10Ch OGHAPYIKHUTH TOJIBKO IIPYU ITIOMO-
IL[M TeJIeCKOoIIa.

Cpeau naaner CosHeuHO! CHUCTEeMBl JIMIIb
IOmurep n CaTypd mMeloT GOJBIIYIO Maccy, yeM
3eMJisi, ¥ IO3TOMY Ha 9THX IIJJaHeTaX CHAJIa TAXKe-
cTu Oosabuie. Ecau 051 HaM yzaJioch IIOIIACTh Ha
Carypu u IOnurep, HaM npHILIoCch Obl OYeHb TA-
JKeJIoO M MBI efBa cMorJyn Obl mepeABUTraTh HOTH,
KaK ecJy ObI IIOCTOSIHHO HOCHUJIM OUeHb TAMKebIR
PIOK3aK.
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YTO TAKOE JEHBb U TOA?

IlnameTsl moBOpauUMBAKOTCSA BOKPYI CBoOeil
ocu. Korpa ninanera gejaetr oguH obopoT, HA HEH
IPOXOAAT CYTKH. UYeM ObICTpee BpaljaeTcs IJja-
HeTa, TeM Kopoue Ha Hell cyTKkH. Ha 3emie cyTku
cocraBaAwT 24 yaca.

KpoMe BpamieHnsa BOKPYT OCH TIJIaHETHI JBH-
rarorcs 1o opbure Boxrpyr Cosnia. Opouroii Ha-
3pIBaeTCA QJINHHBIN IyTh 1aaHeTsl BOKPYT CoytH-
na. Korza niianera copepliaeT mMoJHbIN 000poOT IO
opbuTe, HPOXOAWT rol. Uem jasibine IJaHeTa, 4eM
fosblIe HYKHO BpeMeHH, YTo0bI oboruyTh ConHIle,
TeM JAJUHHEe roJ 1 opbuTa nmaaHeTsl. B mpoiioMm
yUeHbIe IOJIarajgu, YTo CpOUTEI KPYIJibie, HO Cero-
JHs MBI 31iaeM, UTO IIYTH IJIaHEeT MMeIOT OBAJIbHYIO
dopMy, MO3TOMY ILJIaHeTa B TeUeHUe rofa OKas3bl-
Baercs To Omke kK CoaHIy, TO Jajblile OT HEro.
Koraa nianera gaabiie Bcero ot CosHiia, roBOPAT,
yTo OHA HaxoauTcA B apeaun. Camas 6s1u3Kas K
CosHIy ToOuKa OpOUTHI HA3bIBAETCS NepUTesIHii.

KOCMHYECKHE PACCTOSHHS

Bo Becenennoii camoii 601511101 CKOPOCTHIO 00-
JajaeT CBeT. 3a OJHY CEeKYHAY OH NPeojiosieBaeT
pacctoaune 300 000 kunomerpoB. Hecmotps Ha
TaKyI0 CKOPOCTb, COJTHEUHLIE JIYYH JOCTUTAIOT 3eM-
JIY Yepes HeCKOJIbKO MUHYT, a caMoii AaJbHel nia-
HeTbl — IlyTOoHA — mMOYTH 3a moJIyaca. JTo Ipouc-
XOJHT 13-38 OTPOMHBIX KOCMUYECKHUX PACCTOTHUMA.
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KocMoc HACTONBKO BEJIHK, YTO IPHXOAHATCS
YICIIOJIL30BATh OCOOBIE €IUHUILI N3MEPEeHN pac-
crostHu#. Ecam yKaseIBaTh PAaCCTOAHUA MEKAY
IJIaHeTaM¥ M 3Be3JlaMM B NPUBBLIYHBLIX JJISA Hac
KHJOMeTpax, TO NpHUAEeTCS NHCATh CJIMIIKOM
aanHHble udpel. HebecHble Tesra 1o dyesoBevyec-
KNM MepKaM HaXOAATCA OUeHb JaJieKo JApPYyTr OT
apyra. Mel BUAUM TOJBKO OUeHb KPYITHBIE MM
Apkue o6beKTHI. I1o 3TOi mpUUMHe A0JIroe BpeMs
IJIaHeTH! GLITH M3BEeCTHH! TOJbKO B CosHeuHO
clcTeMe, 1 IepBasd IJIaHeTa 3a ee IpejeaMu Obl-
Ja oTKphITa Juinb B KoHne XX Beka. Ceituac ux
HalileHO HECKOJLKO JEeCATKOB,

Korpa Mu1 BKIIOYaeM B KOMHATE CBET, KAXKeT-
csd, UTO OH TYT K€ 3aNOJIHAET BCIO KOMHATY, U
CBETJIO CTAHOBUTCS CPasdy — M OKOJIO JIAMIIOUKH,
¥ y gaapHeit crenbl. Ha camMoM Jieste cBeT pacipo-
CTPAHAETCS C ONIPeJeJIeHHON CKOPOCTHIO, IIPOCTO
OHAa CTOJIb BLICOKA, UTO YeJIOBEUEeCKUH Ij1a3 He MO-
JKeT YJIOBUTH pacipocTpaHeHue cBeTa. Beero ce-
KYH7a Hy KHAa JJIsI TOro, YTOORI JIYY CBeTa Ipeosio-
Jgen paccroauune B 300 000 xkumomeTpos. 3a roj
cseT npoxoaur 9 460 700 000 000 xunomeTpoB —
9TO OCHOBHAsA €QMHHNIIA, B KOTOPBHIX BBLIPAKAIOT
paccTodanne MexXAy KOCMHUYEeCKUMH O0heKTaMu,
OHAa Ha3hIBAETCS CBETOBBIM I'OJIOM. ITO Mepa JJIi-
HBI, YA00HAN AJIS U3MEPEeHMUS OIPOMHBIX KOCMU-
YeCKUX PacCTOAHUIA.

dpyras pacnpocTpaHeHHass Mepa B aCTPOHO-
MUH —aCTPOHOMHYECKAsA efUHNIA. ACTPOHOMH-
YecKad efMHMIA — PACCTOSHME MEeXKAY 3eMJeii u
CoanueM — oko0J10 150 MUJIIMOHOB KMJIOMETPOB.
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BEJIUKA JIA COJTHEUYHAA CUCTEMA?

Ilo cpaBHEHHIO C APYTUMH IOAOOHBIMY CUCTE-
mamu CoJiHedyHasl CHCTeMa He TaK YK BeJUKAa.
Ouamerp ConHeuHOU cHCTEeMBI OKOJIO 15 MuiIn-
ap/IoB KHNJIOMETPOB.

Me1 MoKeM Ha3BaTh He0ecHoe TeJio ILIaHe-
TOl, ec/IM OHO BpalllaeTCsA BOKPYT 3Be3/bl, HATIPU-
Mep IIaHeTa 3eMJIsI coBepuiaeT oGOpPOT BOKDPYT
3Bes3asl CostHIe.

CIyTHHKOM, HJIM JYHOM, MOYKHO Ha3BaTh 00'b-
eKT, KOTOPBIii coBepiaeT 060POTHI BOKPYT ILjIa-
Hetbl. HanpuMep, ecTecTBeHHBIH CITyTHUK JIyHA
BpaiaeTcsa BOKPYT IIJIAHETHI 3eMJId.

Ecau aBurathess or CoJHIa M 3ajeTaTh Ha
KaXXJyl0o IJIaHeTy, TO 1epBoit Oyaer Meprypuii,

MnyToH

onurep o
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o CarypH
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ConHue

IHaanemuvt Conneunoil cucmemb
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BTOpOii — BeHepa, a TpeTheilt — 3eMusi. Borio 6b1
OYEHb HHTEPECHO HAHTH XN3Hb HA APYTroil IyaHe-
te. Ho, K colKkajleHMIO, HECMOTPS Ha aKTHUBHEIE
IIONCKH, IIO-TIDEKHEeMYy HayKa He 3HAeT APYTHX
ILJIaHET, Ha KOTOPLIX CYILIIeCTBYeT KU3Hb.

TEILJIO JIU HA JIYHE?

Ha JIyue xosoaHO, 00BIUHO TaK, KaK Ha 3eM-
Jle B MOpo3HbIi genb: Munyc 20°C. Ho mectamu
Ha JIyHe Tak XOJOJHO, Kak Ha 3eMJe, BUIHMO,
auKorzga He 6ersasio: munyc 135°C. IToBepxHoOCTb
JIyHbl HepOBHASA, IOKPHITA KpaTepaMi, BOBHHUK-
IINMHU B pe3yJbTaTe YAapOB acTepOMAOB, yIaB-
IINX Ha ITOBEePXHOCTL CIIyTHHKA Hallel IJIaHeTsI.

Bojsee nam MeHee miockue paBHUHLI JIYHBI
HA3BIBAIOTCS MOPAMMU, XOTS B HUX M HET BOXABI.
Mope Byps, Mope CniokoitcTust, Mope O6axoB —
Bce 2TO Oe3BOJHLIE IIpOCTpaHCTBa. Kpome TOrO,
3TH «MOpSA» COBepuIeHHO Tuxue. TaK Kak Ha
JIyHe HeT BO3yxXa, KOTOPLII epefaeT 3BYKOBbIE
KoJsiebaHus, JIyHa coBeplieHHO 6e33ByYHA.

IToBepxHoCTh, 3eMJIM NOCTOAHHO MeHseTcsd,
noToMy uTo Ha 3eMJe ecTh armocdepa. U3-3a To-
ro, 4TO BeTep pas3pylulaeT Trophl M IIePEeHOCHT
NIBLIb, TEKYIasd BOJa pasMbIBaeT MMOYBLI M CHOCUT
FPYHT BHU3 IO TEYEHUIO.

3a MWUINOHBI JIeT 3eMJA He OAWH pa3 Me-
HAJACh TaK, UTO ecau ObI MBI MOIJIH IIepeHecTHCh
B Te BpeMeHa, MbI BpsiJ JIX y3HaJH Obl, rae Ha-
XoAuMcH.
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ITosepxnocms Jynut

Ha Jlyue et Hu aT™Mocdepsl, HU BeTpa, HHU
PeK, II03TOMY BCe, YTO HAXOQUTCS HA TIOBEPXHOCTH
JIyHEbI, coxpaHseTcs B IPAKTUYECKH HEe3MEeHHOM
BHJle BOT yoke 3—4 Muyutuap/a jer. 1 uesoseka
Ha JIyHe ropu3oHT KaxkeTcsa ropasjio 6osee 6J113-
KHUM, 4yeM Ha 3eMJIe, IIOTOMY UTO OHA MeHbIlle 3eM-
au. IIpexmonaraioT, uro JIyHa Morjaa IMOABUTLCH
13 06JIOMKOB, BLIOPOILIEHHLIX B KOCMOC, B pe3yJib-
TaTe yjgapa 0 3eMJII0 TIIM'aHTCKOT'0 00beKTa.

YTO TAKOE ®A3bI JIYHBI?

JlyHa nepemeliaeTcs 1o cBoeii opbure, mMoxa-
3BIBAsICh HAM TO IIOJHOM, TO JIMIIL YACTHUYHO, HO
MBI BCcerjija BUAUM OJHY U Ty K€ e€e CTOPOHY. M=l
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He MOXKeM 3arjsgHyTh Ha APYTYIO CTOPOHY CIIyT-
HHUKAa IJIaHeThl 3eMJs.

B Teuenne mecsna Ml BUAuUM, uto dopma JIy-
HBI MeHAeTCA, ITO IPOUCXOANUT IIOTOMY, YTO COJI-
HeuHble JIYYM OCBEINaioT pasHble HacTu JIyHBI.
OGpaTHas cropoHa JIYHBI YacTO HA3bIBAETCS TEM-
HOII, TaK KaK OHA He BHAHA ¢ 3eMJH. PasHule BU-
aumMbie popmel JIyHEI HaseiBaloT (pazamu. Korpa
JlyHa He BUJHA B SICHYIO HOUb, MBI TOBODHM, UTO
HACTYIHJIO HOBOJyHMe. Ecjin BU/leH BeCh IYHHBIN

[Mpunusras eonna,
8bI38AHHAA NPUMAKGHUEM

3emuasn opbuta

MTpumspkerue
Tynst

MNpunusnasn eonxa,
8bI38aHHANA NPUMSIKEHUSM
Connua

LienmpobexHsid 3¢hehexm
om npumaxenun ConHya
8513b183€M 8LICOKUL NpUNUE

ConHue

Npumsaxenue ConHua
ymenbiuaem so3delicmeue flyHe:

O
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B
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Cxema 06pa308anus npuiu608 U OMmiusos
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LHUCK — 9TO MOJIHOJMYHMe. Mek/1y oJHOIyHNEeM
¥ HOBOJIYHMEM BUAUMAS YacTh JIyHbI IOCTEIIEHHO
yMeHbIIaeTcs, a IOTOM CHOBA yBeJINYNBAETCH.

Cuna, yzepskuBaiomaa 3emuaio oxoso CoJn-
na, a JIyHy okoJio 3eMJI, Ha3bIBAaeTCA rpaBUTA-~
nMei, MJINA CUJIOM NPUTSKeHUA. 3eMJst YAepKU-
Baer Jlyny, Ho u JIyHa nnpuraruBaeT 3eMJI0. ITO
CJIYKHUT IPUIYMUHOM TOr0, UTO B MOPSIX M OKeaHax
3eMJIN CYIIEeCTBYIOT IIPHUJIMBLI U OTJIHBLI. M3Mme-
HeHHISA YPOBHSA MODSA BO3SHHKAIOT IIOTOMY, UTO BO-
Jla YaCTHYHO NPUTATHUBAETCs JIYHOI.

Hawm xamxercs, uto JIyHa cseTUTCA, HO 2TO He
Tak. CosJHeuHBIe JYYM, OCBelalolllle JYHHYIO
ITOBEPXHOCTD, OTPAYKAIOTCS M IIaJaloT Ha 3eMJIIo,
noaroMmy JIyHaA KarkeTca HAM CBeTAIelcs.

IIEPBBIII OT COJIHIIA

IInamera, pacmojio’keHHas OJiM)Ke BCero K
Conuny, HaspiBaercd Mepkypuii. Bimsocts K
CoaHny o3HavaeT CUJIbHBIN pasdorpes IOBEPXHOC-
TU mJjaaHeTbl. MepKypull — TBepAblil, CHYTHUKOB
y Hero Her.

Ton ma Meprypum caMblii KOPOTKHI —
88 semubIxX gHeil. Mepkypuil BpamnjaeTcsa BOKPYT
CcBOell OCH TaK MeJIJIEHHO, UTO 3a OJ{MH JieHb IPOo-
XOAUT JBa MePKYPHAaHCKUX Toja., ITO O3HAUaer,
uTO IOKa IlaHeTa JejaeT OJAUH O0OPOT BOKDPYT
cBOoeil ocu, OHA JABAXKJABI ycleBaeT o0JieTeThb BO-
Kpyr Coanna. Mepkypuil Tak MeJJIEHHO IIOBOpa-
YUBaeTCA BOKPYI OCH IIOTOMY, UTO HaXOAUTCH
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Bauoce scezo k Coanyy pacnonoxcen Meprypuil

6su3ro K CONHIy, M IJIaHeTa NCILITLIBAET CHJIb-
HOe BJIISHYE TPaBUTAINH.

Mepkypuil — ci0XKHBIH 00BEKT AJaA HalII0-
Aennii. On HaxoauTes Tak 6ausko K ComHily, 4ro
CKPBIBaETCA ero cussHueM. BoJjee moapobGHbie
JaHHBIe yraeTcd UOJYUYUTL OJrarojaps IojeTaM
0eCIIUIOTHBIX HAYUHO-UCCJEJOBATEILCKUX CTaH-
nuii. Kak n Jlyna, MepKypHuil TIOKPBIT KpaTepa-
MM, KOTOPBIX M3BECTHO OKOJIO TpexX coTeH. Ouu
BO3HUKJIM OKOJIO YeThIPeX MUJIIHAPAOB JeT Ha-
3aj/l, KOrja B IIJIJAaHETY BpesaJyuch o0JIOMKH, BO3-
HUKIIUe npu oOpasoBanun COJTHEUHOH CHCTEMBI.
OnuH u3 kparepos MepKypus nuMmeeT anamerp 60-
Jgee 1000 xunoMeTpOB M BO3HUK IIPU CTOJKHOBE-
HUU C 6OJIBIINM OO BHEKTOM.
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ITockonpKky Ha MepKypuu HOYTH HET aTMO-
cteprl, cTopoHa, ocBeniennas CoaHLeM, CUILHO
pasorpesaeTcsd, a Ta, YTO HaXOJAUTCA B TeHU, 3a-
MepaaeT. Korja Ha OCBeIIEHHOIl CTOpOHe ILIIOC
400°C, B Tenu moxkeT ObITh MuHyC 150°C.

Ha Mepxypuii He caguiach HA OfHA HCCIIEeH0-
BaTeJbcKad craHnus. IIoka yaasoch COBEPUIUTH
JIMIIDL IIOJIET HAaJ MOBepXHOCThIO. Tak Kak pasme-
pul CoaHna, KOTOPOE MBI BUAUM, 3aBUCSAT OT yAa-
JIEHHOCTH ILJIAHEeTHI, ¢ KOTOpoOii ee Habsiozaior,
Ha MepKypuu OHO KasKeTcA B 6 ¢ JMUIIHMM Da3s
Goanliie, yeM Ha 3eMJie.

YTPEHHASA 3BE3JIA —
BTO IJIAHETA?

Ha paccBere u 3akaTe HaJ rOpH30HTOM MOXK-
HO BUJETh OUEeHb APKHUH 00BbEeKT, KOTOPBIH C JaB-
HUX BpeMeH HA3BLIBAIOT YTPeHHel WJIN BedyepHei
3Be3oit. 310 manera Benepa, BTopas mo cueTy
ot Cosnna. Benepa camas spKas 1jaHera, BUL-
Masd ¢ 3eMaH. Boabiiast yacTh ¢cBeTa, 1a{aloniero
Ha BeHepy, oTpakaeTcs TOJCTBEIM cJIoeM 00JIaKOB.

I1o Tpaszunyin, OTKPBITHIE HA Benepe 00 beKThI
Ha3BLIBAIOT CJIOBAMU *KeHCKoro pojia. Cama niaHe-
Ta Ha3BaHa B UYeCTh PHMCKOI GOrMHHN KpacoThl.
Honaroe BpeMs jogu gymanu, 4yro BeHepa, 6jn3-
Kad K 3eMJie ¥ IMelolllasa IOUTH TaKHe JKe pasMe-
pbI, JOJIKHA OBITH OUEHb IOX0oKa Ha 3emuo. Ha
caMoM JieJie 0Kas3aJioch, uTo Benepa — ckaJjbHadA
NyCTHIHA, ¢ TeMueparypoit moutu 500°C.
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ITogepxnocmov Benepbt

Benepa sarazijousas M CcTpallHasd IIJaHeTa.
Coaune Ha BeHepe, kak 1 Ha YpaHe, BCTaeT Ha 3a-
mnaje, a caguTCs Ha BOCTOKe (Ha BceX OCTAJbHBIX
ImIaHerax — HaobopoT). IloBepxuHocTs BeHeprl
MOCTOSTHHO CKPBITA o0JIaKaMU, HO ee MOYKHO U3Y-
YaTh NP ITOMoIIY pagapos. MccieroBanns 1oka-
3aJIH, YTO OOJILIIIASA YACTh IIOBEPXHOCTH 3TOM IJia-
HeTBI — ILLJIbHEIE PABHUHEI. Pajapsl o0HaApyKM-
JIA TaKKe cJIeJibl BYJKaHNUeCKOl 1esATeJIbHOCTH,
Benepa yeTsIpe pasa cayskmnja mocaJo4HOU IJIo-
IaaKoi Ay KopabJjeil, cTapTOBaBIINX ¢ 3eMJIU.

ATtMmocdepa Benepsl copepuUT MHOIO yrje-
KucJoro rasza. Ha moBepXHOCTH IIJIaHETHI IIADUT
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MOJYMpPaK, IIOTOMY UTO OoJibIIasg YacTh CBeTa
oTpakaeTcs OOJAYHBIM CJIOEM, U HOBEPXHOCTH
JocTuraer ocjab/ieHHbIU B d pas cBeT, OKpaIinBa-
ol Heb60 B ABIMUYATBIN OpaHIKEBATHIN IIBeT.
ITapaukoBseiil adpderT — 3ajeprKKa Temsaa aTMo-
cdepoil — NPUBOJUT K TOMY, UTO CTAHOBUTCSH
oueHb yKapkKo. ATMmocdepa Benepsl Tak TsoKesa,
YTO TIPOM3BOJUT TO JKe JielicTBHe, UTO U BOJa Ha
3emie Ha rayoiHe Gosee 900 meTpoB. BysnkaHsl
Benepsl, usBeprasiine cepy, BeI3BajJN o0pa3oBa-
HHEe KHICJIOTHBIX 00/IaKOB.

KPACHAJ IIJIAHETA

Mapc, Ha3BaHHBI B 4YecTh pHMCKoro 6ora
BOMHBI, — €JNHCTBEeHHAas IJIaHeTa, IOBEPXHOCTh
KOTOPOM MOXKHO paccMaTpUBATh B TejlecKon 0Oe3
momex. Mapc KakeTcsl KpacHOBATHIM 13-3a 60J1b-
1IOr0 KOJIMYEeCTBa coJieil kejesda. PaKTHUECKU
Mapc paxaBeerT. B HouHoM Hebe aTa IjaaHeTa
Ka)keTcs OYeHb APKOi, ycTymnasa Juilbk BeHepe u
Jyue.

Mapc B 2 pasa mensbuie 3emau. Ha Mapce
OUeHb MHOT'0 BYJKAHOB U CJIeJO0B, OCTaBJIEHHLIX
JIABOBBLIMHU INMOTOKaMu npouioro. Cpexau mapcu-
AHCKHUX BYJKAaHOB HAXOAUTCA U CAMBIA KPYIHBIA
pyaxan CosHeuHo# cucrembl — Ounumn. Hua-
MeTp 9TOi TMraHTCKOIf ropst okojo 600 kusiomer-
poB, a mupuHa kpatepa 90 kuaomerpon. Mapcu-
AHCKHUH JeHb OJM30K IO IIPOJIOJKUTEJBHOCTH K
3eMHOMY, a ToJl B 2 pasa JJINHHee.

340



Byaxan Oaunn na Mapce

Kanansr Ha Mapce, foaro speMs JIMIIaBIINE
TIIOKOA JIIOJeil, MeUTaBIIUX O BCTpede ¢ Mapcua-
HaMH, MOTYT OBITH IPOCTO PYCJIaMH BbICOXIINX
pex. BoamorkHO, 4 Munapjaa JgeT Has3al 3/1ech
6BLJIO JIOCTATOYHO TEILJIO AJIA CYyLIeCTBOBAHUA MO-
peit u okeanoB. ¥ Mapca gBa cnyTHuka — Poboc
u Hetimoc. Ix ¢popma He miapoobpasHas, U, BO3-
MO>KHO, OHHM KOrJa-To ObLIM acTepoujaMu, a
noroM ObLIM TolimanHbl rpaBuranmeid KpacHoil
TIJIAHETHI.

Bes)xnsuenHass KaMeHHas MJIaHeTa yBeH4yaHa
NOJSAPHBIMY JIEAOBBIMH HIANIKaMHI, KOTOPLIE yBe-
JMYUBAIOTCA 3UMOI M coKpaiamorcs jgetoMm. Bos-
MOXXHO, Korna-To Ha Mapce 6bl1a KHU3Hb, HO JO-
KazaTeJILCTB 9TOr'0 [0 CUX 1op He HaiiaeHo. IIpex-
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Poboc

IIOJIOXKEeHNA O CYyIIeCTBOBaAHHMH XH3HH Ha 3TOH
IJIaHeTe AeJIaJINCh elne B IPEBHOCTH. ACTpOHOMbI
TeX BpeMeH CUHTaJM, UYTO TeMHbIC TATHA Ha IIO-

BepxHocTu Mapca — 3T0 Jeca.




Armocdhepa Mapca odeHb TOHKAaA, OHA CO3ja-
et nasaenue B 100 pas meHbuIce, YeM aTMochepa
3emau. B MmapcuaHCKOM BO3AyXe IIOUTH HET BO-
JABI, ¥ OH He 3allUIaeT IOBEPXHOCTh IJIAHETHI OT
OCTBIBAHUSA U I'yGUTEJBHOTO JJIA SKU3HU YyJAbTPA-
¢uoseroBoro usaydenus ConHna. Boasimyio
yacTh BpeMeHHN Ha Mapce Mopo3, 1 TeMIlepaTypa
PEAKO IOHUMAETCS BhINIe HYJIH,

CAMAdA BOJBHIAA IIJIAHETA

IOnurep — orpomuas mjaaHeTa, pa3aMepsl KO-
Topoit B 1300 pas Gosapure 3emuan. OH HaCTOJBKO
BeJIMK, UTO €CJIM MOJIOKUTH Ha OJHY dally BecoB
IOnurep, a Ha JPYTryo — Bce OCTajJbHBIE ILJIaHe-
Thl, YOntuTEep NmepeBecur.

IOnurep cocTouT B OCHOBHOM U3 ra3oB, a He
M3 KaMH#A, KaK IJIaHeThl, PACIIOJIO)KeHHbIe 6JIn-
ke K Conuny. Bepxuue cjaou niaHeTsl — 9TO ra-
3000pas3Hble BOJOPOA U rejinii; B raybuHe IaHe-
TBHI 3TH rasbl BBIMISAAAT KaK JKUAKUI MeTaJll.
VYuensle o0Hapykuau, To IOnurep nmpoposrxaet
COKMMAaThCsA. ITO BBI3BIBAET pPasorpeB fApa TI'H-
ranTcKoi naaners! 1o 30 000 °C. sBecTHO, UTO Y
IOnurepa ects KOJBIIA, XOTA U He TaKye BIIeUaT-
Jsioniye, kak y CarypHa.

IOnurep oxpyskator 16 cnyrHukoB. Yerwipe
CaMBIX KPYNIHBIX CHYTHUKA OBLIIM OTKPBHITH B
Hayayse XVII Beka. Ha cnyrtHuxe Mo Oymryior
BYJIKAHBI, BEIGpaChIBAIOIINE CTPYHU rada Ha COTHH
KujgomerpoB. B atrmochepe IOnurepa peByT
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Knumep u Ho

IITOPMOBBLIE BeTpHI, JOCTUrAlOIIHe CKOPOCTHU
500 kunoMeTpoB B Yac U Oosiee. IQnurep odeHn
ObICTPO BpalllaeTcd, MOITOMY CYTKHU IIPOAOJIKA-
1otes Bcero 10 yacoB. Belenasa ckopocTh Bpallie-
HHUA 5TOH IJIaHeTH! IPpUBeJa K ToMy, uto IOnurep
CILIIOCHYT ¢ mojiocoB. I'ox Ha IOmurepe npozos-
skaercs Oosee 11 3eMHBIX JieT.

Ha mnosepxHocTu IOnmurepa H3BECTHO He-
CKOJIbKO mATeH. OHO 13 HMX BOZHUKJO B KOHIIE
XX Bexka, Korja OCTaTKHM KOMETHI Bpe3aluch B
IJIAHeTY M OCTABHUJIM I'MraHTCKUe YepHbIe NATHA.

B reuenmne, no MmeHbineit mepe, 300 gert B ar-
mochepe Omnurepa Oyimryer yparaH, M3BeCTHBIN
moy; HasdBaHueMm DBouspmoro KpacHoro msaTHa.
Kpacublii nBeT yparasa, mo-BUAMMOMY, BbI3BaH
MIPUCYTCTBHEM cepbl uiau gochopa. [Juamerp aro-
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ro yparaHa B 2 pasa OoJbllle guamMeTrpa 3eMJIH.
Cxopocts BeTpa B Boapmiom KpacHoM nsaTHe
IOnurepa gocruraer 450 KWJIOMETpPOB B Yac.

KOJIBIDA THTAHTA

CaTypH ycrynaeT pasMepaMu Toabko IOnure-
py. B Teuenmne MHOrux JeTr cuuTasoch, utro Ca-
TYpH cocTouT u3 rasa. CerogHa mpexpmoJaramor,
4TO B IEHTPe 5TOH TJIaHeTHl 3aKJIOUEHO KaMeH-
HOE SIP0, OKPYIKEeHHOe "KUJKUM BosoponoM. Ca-
TYPH BpalllaeTcs OYeHb OBLICTPO, UTO J[ejIaeT ero
caMoi IIocKo# naauneTtoir B CoJIHeYHO# cucTeme.
HecmoTpss Ha cBOM BHYIUIHTEJbHbIEe DasdMepsl,
CaTypH uMeeT O4YeHb HHBKYIO HJIOTHOCTb — OH
Jerye BOIBI.

Koasna CarypHa O6b171M OTKPBITHI B cepeiliHe
XVII Bexa. Ceituac ussectro csoime 10 000 ko-
Jiell, COCTOSIIUX U3 Jibjla, KaMeHHo# nbiiu. CaTrypH
He e[]UHCTBEeHHAs IJIaHeTa ¢ KoJbIlaMi, OHH €CTh
rakXe y IOnurepa, ¥Ypana u Henrtyna. [Jo cux
TIOP HeMOHSTHO, KaKk 00pasoBaJUCh KoJiblia CaTyp-
Ha. MooxeT ObITh, 3TO XBOCT IIPOJIETEBIIIEH CIIHII-
KOM 0413K0 KoMeTbl., OOBIUHO KOJIbIIA AOBOJILHO
XOpOIO BHUAHBI, HO pa3 B HECKOJILKO JIeT OHHU
IIOBOPAYHBAIOTCA K J3eMJe Y3KOH CTOpOHOH u
ucyesamT u3 Buga. Kpome KoJgern CatypH umeer
23 CIYTHHKA, HEKOTOPhIE M3 HUX OYEHb BeJIHKH,
ApyTrue — coBceM HebGoJIbIINe CKaJlbHble 00JIOMKHU,

B armocdepe CarypHa jaymoT eme Oosee
CUJIbHBIC BeTpHI, yeM Ha IOnurepe. CxopocTs UX
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Konvya Camypua

npessimaeTr 1500 kusmomerpoB B yac. CoJtHIle 3/1eCh
KaskeTcd MaJeHbKHNM U fajgekuMm, B 100 pas 6oJtee
TYCKJIBIM, yeM ¢ 3emuan. Ha CarypHe napcreyeTr
MOpO3: CpeiHsA TeMIepaTypa okoso munyc 120°C.

JAJEKHE IIJIAHETBI

¥YpaH, B oTJINUHE OT APYTUX IJAaHET, Bpamia-
erca Boxkpyr CosHNa, MIOBOpaYUBaiAch K HEMY TO
OJHHAM, TO APYI'M IIOJIIOCOM, KaK ObI Jiexka Ha 60-
Ky. ¥YpaH, Kak U ABe [pyrue Aajexkie MJaHETHI,
Henrtyu u Ilnytou, 6611 06HApPYKeH TOABKO OJia-
rojaps TomMy, UTO JIIOAU CO3JAaJH MOIIIHBIE Teje-
CKOIIBI.

Hapy.kuble caon YpaHa — rasoBble, OJImoke K
IeHTpy OHM CTAaHOBATCA Oojiee TIOTHBIMHU. Bo3-
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MO’KHO, B C€pe/[IHe 3TOT0 ra30BOro Iurapa Haxo-
nuTcs HeGoJbIlloe KaMeHHoe safpo. Ilo opburam
3TOM maHeTsl Asuraerca 15 cnyraukos u 11 ko-
JIell, COCTOAINMX W30 Jbja, KaMHa u neuu. Ca-
TYpH HaxoauTcs B 2 pasa Oaumske k 3eMie, ueM
¥Ypan, mosTomy 3Ta IJIaHETA Jaske B MOUIHBIN Te-
JIeCKOII BU/HA KaK HebOOoJIbIIoe 3eJIeHOBaTOe TeJIO.
Ileus na Ypaue npoposisraerca 17 gacos, a rofi B
84 pasa AimHHEe 3eMHOTO.

Ecau 6b1 na HenrTyHe MOrjam XUTb JIIOAH,
MM Ipunnioch 661 orMeuarh HOBEIM roj pas B
165 neT — CTOJBLKO BpeMEeHH HYKHO, 4TOOHI 3a-
BepLINUTEL 060poT BOKpyr CostHna.

Henmyn
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Temnoe namuo na Henmyne

Kax un na Onurepe, B atrmochepe Henryna 06-
Hapy»KeHb! NsATHa. Bosbitoe YepHoe NATHO uMe-
eT OrPOMHBIe pa3Mepbl U MOrJIo Obl BMECTUTh
3emaro. Y13 kocmoca HenTyH KaXeTcsa CHHAM M3~
3a rasa MeTaHa, KOTOPLIM BXOJUT B COCTaB €TI0 aT-
mocdepsl.

Konsna Henryna ropasso meHblne, uem y Ca-
TypHa. VI3 natu cnytuukos HenryHa nHTEpEecHee
ApYyrux caMblii KpymnHbrit — Tpuron. OH cuuTaer-
CA caMBbIM XOJOAHBIM MecToM B CoTHeUHOM cucTe-
me. Temnepatypa Ha TpuToHe OIyCKaeTCd HUXKe
munyc 230°C. IToepxHocTh TpuroHa MOKpHITA
TBEPABIM JIbIOM

Xoaoauerit IlnyToH HaxoquTCA Jajbllle BCErO
ot ConHna, noarux 248 roga Hy»KHO eMy JJId TO-
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ro, YToOBI BEPHYTCA B TY YK€ TOUKY, ABUrasCh IO
opbure. Ilo 3emubiM Mepkam IlnyToH oueHs XO0-
gopuerit, Mmunyc 230°C — Taxoea, BeposTHO, ca-
Masd HU3Kas TeMIepaTypa Ha 9Tol miaaHere.

Ira maHeTa 6bl1a OOHAPYKeHa TIo3Ke JPYTuX,
B 1930 rony. Ee exuHCcTBeHHBIH ciyTHUK XapoH
Bcero B 2 pasa mensbuie Ilnyrona. Bosmosxuo, B
nentpe IlnyToHa HaXoAUTCA KaMeHHOE SAAPO.
Boapuryio yacTh 06bema njaHeTsl 3aHUMAaeT Jie.

YTO TAKOE ACTEPONABI?

Kpome nyaner 1 uxX CIyTHUKOB BOKpYyr CoJrH-
I1a BpaniaeTcs O'POMHOE KOJHYEeCTBO HeGOIbIITUX
KaMeHHBIX TeJ, KOTOpble Ha3bIBAIOT acTepouaa-
mu. Ecin vebosbuive 06JIOMKHM OPOHUKAIOT B aT-
Mochepy 3emiiy, OHH TaK pa3orpeBaioTCsI OT Tpe-
HHUSA 0 BO3AYX, 4TO OoJIbIlIast YacTh UX cropaer, He
JoJIeTeB Jio 3eMJIN, Ha BhIicoTe oKoJ10 50 Kuaomer-
poB. 3To MeTeopsl. Ecnu ske 00BEKT JOCTATOUHO
BeJINK, TO KaKaf-TO €T0 YacTh JOCTUTAET MOBEPX-
HOCTH U TOTJla HOCUT Ha3BaHUe MeTeopuTa. Exxe-
rogHo 200 TeicsIY TOHH KaMHeH BXOLUT B aTMO-
chepy 3emiin, a 3 ThICSIYU METEOPUTOB BPe3aeTcs
B 3¢MHYIO NOBepXHOCTh. CaMblili KPYIHLIHA MeTeOo-
PHUT, KOTOPBIH ObLI HalieH, BeCUT 0K0J0 60 ToOHH.
On ynax B FOxxuHoit AQppuxe.

MeTeopuTsl OOBIYHO KaMEHHBLIC, HO HEKOTO-
pole U3 HuX ObIBaloT MeTanauuecKkumu. o cux
nop HU OJWH YeJIOBEeK He IMOoCTpaja oT yhapa
MeTeoputoM. Ilo oxgHO#T M3 rUNOTE3, METEOPHUTHI
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Acmepoudnuiit noac

MMOCHYKUIN NPUUNHON H3MeHEeHUsA KJHUMaTa B
JaJIeKOM IIPOIILJIOM, KOTJia Ha4yajoch BEIMUDAHUE
JIHAHO3aBPOB.

Boabltasa yacTbh acCTePOUAO0B HAXOAUTCA MEXK-
ny opouramy Mapca u IOnurepa u o6pasyer Tax
Ha3LIBaeMbIil oAc¢ acrepouaos. Bo3amMorkHO, 3TO
OCTaTKM HJAaHEeThI, KOTOpas He 0 KoHIa chopMu-
poBaJjach BO BpeMeHa oOpazoBanus CosHeuHON
CHCTEMBI.

Camprii 6osbiioit actepons; B ComHeuHOH cuc-
Teme uMmeet Auamerp 1000 kusomeTpos.

Muorue acrepoujnl IIPOJETAOT OGJIU3KO OT
3eMJM, HO CTOJJKHOBEHME IPOUCXOAUT He dallle,
yeM oAuH pas B 250 TrIicAY JieT.
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KOCMHYECKHE XBOCTBI

Boxkpyr ConHua no AJTNHHBIM OpOuTAM HECYT-
Cs1 KOMeThI, COCTOSIINE N30 JIbja U KaMHA. Heko-
TOpBbIe KOMEThI pubamKaoTcsa K ConHIly Juub
pas B HECKOJBKO COTEH U THICSAY JeT. Korga Kome-
Ta npubaukaerca kK Conuny, 4acTh JbJa HAUNHA-
eT TasiTh, ¥ TaK 00pas3yeTcsa XBOCT, KOTOPHI MOXK-
HO BuAeTh. Conuile ITOCTOSHHO HCIIYCKAeT MOTOK
YacTHIl, KOTOPLIA Ha3bIBAeTCsS COJIHEUHLIM BET-
pom. Eciiz KoMeTa IIpOXOAUT TOCTATOYHO OJIMBKO
oT 3eMJIH, ee BUIHO Jake Ge3 Tesieckona. Kaxker-
cdA, YTO KOMEeTa BUCUT Ha HelOe HemoABM»XKHO. Ha
caMoM JieJie OHa HeceTcsl C OIPOMHOIl CKOPOCTHIO,
npoJieTad 3a 4ac HeCKOJbKO ThHICAY KUJIOMETPOB.

N\

"“~_.,‘)_

Boxpye Coanya no daunnsim opbumam
Hecymcesa Komemabl
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Komera Nannes npubanoxaercsa k nentpy Coa-
HeuHoI1 cucTeMsl pas B 76 jet. B 1983 roay oxna
M3 KOMeT NpUOJIN3uIach K 3eMJie BCero Ha 5 MUJI-
JIMOHOB KuytoMeTpoB. 1o KocMuuecKuM MepKaM 9To
oueHb 0JIM3KO0; K CUYACTBHIO, KOMETA NPOIILIa MIMO.

CKOJIBKO HA HEBE 3BE3/?

B scHy0 morosy HeBOODPY'KEHHBIM IJIa30M
MOKHO Pa3JIMYUTh OKOJIO ABYX C HOJIOBUHOH ThI-
CcAY 3Be3J PasHoOM APKOCTH. JTO JHINL HeGOJb-
ias 4yacTh OIPOMHOTO KOJHYecTBa 3Be3/] Becesen-
HOM. 3Be3/bI CUJILHO PA3JIUYAIOTCS II0 pasMepy U
SAPKOCTH.

T'nana na Hournoe He0O, MBI BUAUM, UTO OJHU
3Be3bl MeJIKMe, TYCKJble, a APYTrHe KaKyTcsd
HaM KpynHee m spue. [lelCcTBUTEJbHO, CpeaH
3Be3/ eCTh T'MraHThHI M Kapauku. OrpoMuas 3Bes-
Ia Deresbreiize Tak BeJHKa, 4TO ecJy ObI OHA Ha-
xoguiaach Ha Mecte CoJHIa, TO IIOTVIOTHJIA OBI
Mepxypuii, Benepy, 3emuaro, Mapc i FOnurep.

Kpome pasmepa 3Be3fbl ee APKOCTH AJIA Ha-
oaronaTelis1, HaXoAAllerocsa Ha 3eMJie, 3aBHCUT U
OT TOro, HACKOJBKO JaJeKO 3Be3Ja HaXOoAUuTcH.
TlosTOoMYy BhIpaskeinue «3Be3za IepBoii BeJTHUHNHbBI»
YKAa3bIBAET TOJBbKO APKOCTH 3BE3/bI A TOr0, KTO
CMOTPUT Ha Hee ¢ 3eMJIU, HO HIUUYEero He TOBOPHUT O
ee HacToAIIUX pasMepax. Cupuyc Kaskerca HaM
SIPKHUM IIOTOMY, YTO 3TO caMmas 6inskasa K ConHmy
3B€3/1a, XOTS €ro peajibHble pa3dMephbl OTHOCUTEb-
HO HeBeJHUKHU. Brepsble TeDMUH «BeJIHUYHHA» OJIA
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N3MepPeHUs: SIPKOCTH 3Be3] ObLI HMCIOJbL30BaH B
ray6okoil qpeBuoctH, B 130 roxy no Hameii spsbl.

3Be3abl B HOUHOM Hebe CBeTAT IIepeMeHYNBLIM
cseToM, MepraipoT. Ha caMoM ziesie cBeT 3Be3/ pPOB-
HBIH, HO eCcJI¥ CMOTPeTh Ha Hero CKBo3b aTMocde-
py 3eMJH, IBUKEHHeE BO3IyXa BbI3bIBaeT ahpexT
MepIaHus.

Campblil spKHil 00BbEeKT HOYHOTO Heba — 3TO,
KOHeuHo, JlyHa. BTopoii 110 SpKOCTH — IIJIaHeTa
Benepa.

Haure Cosnue — KenroBaTasi 3Be3zia, KOTO-
past CyliecTBYeT AaJieKo OT JApyrux 3Besx. Ho
MHOTra 3Be3/bl ABUIraoTCcA OJIM3KO0 APYT OT Apyra,
o6pasys 3Be3JHbIE CHCTEMbI, HAIIPHMED ABOHHBIE
3Be3abl. ViHorga JBe 3Be3Abl pacloJjarailoTcs

Heotinbie 3830061
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6/IM3K0, B APYTUX CIAyYasiX UX Pa3feJasioT MHO-
T'e MUJIINOHBLI KUJIOMETPOB.

AcTpoHOMaM yzajoch OOHAPYKHUTh 3BE3MLI,
KOTOpbIe CBeTAT HepoBHO. OHU M3BECTHEHI ITOJ Ha-
3BaHHeM IepeMeHHbBIX 3Be3/. CBeT nBoiHOII 3Be3-
Bl MOYKET MEeHAThCA U3-3a TOTO, YTO II0 MEPE Bpa-
IIeHNA O Ha 3Be3/1a 3aTMeBaeT Apyryio. Temnepa-
Typa ¥ padMepbl HEKOTOPBIX 3Be3J]] CO BpeMeHeM
nsMeHATca. OOBIYHO 5TO NIPOUCXOAUT OJIIKE K
KOHILY »KU3HU 3Be3/bl, KOTZa B ee aTrMoc(epe Ha-
YHHAIOT IPOUCXOAUTEL N3MeHeHnd. Takue 3Be3bl
Ha3bIBAIOTCA IYJIbCUPYIOUUMH,

IiBeT 3Be3/ bl 3aBUCHUT OT ee TemmepaTypsl. I'o-
Jy60BaTO-0€JIBIN CBET — MPpU3HAK CaMbIX ropsd-
yux 3Be3n. deM HIKe TeMIlepaTypa 3Be3ibl, TeM
founille ee CBET KasKeTCsA OpaHKeBhIM HJIU Kpac-
HOBAaTbIM.

Camulili gaseKkuili 00'beKT, M3BECTHBIA yue-
HBIM, — CBEPXHOBAA B OTAAJIEHHOH rajakTHKe.
OTa BCHOLIIIKA IMIPOU3OIIJIAa HA PacCCTOSHUH
5000 MHMJIJIMOHOB CBETOBBIX JIeT.

TanaxkTuKoIi Ha3LIBAIOTCA MUJIJINADALI 3Be3 ],
IJIaHeT, ITBLIN U Ta3a, KOTOpble He pasjeTaloTcs
6JrarogapsA B3aNMHOMY IIPUTSXKEHHUIO.

CHJIA COJIHITA

OrpomMHOe KOJIMYECTBO CBETA U TeILAa monaja-
eT Ha 3eMJIo GJlarofaps ToOMYy, UTO e€e OCBellaer
Cousrnie. Pasameps! u aprocts CosHIA O cpaBHE-
HUIO C APYTHMHU 3Be3AaMH JOBOJILHO CKPOMHELIE.
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Coanewnoe namuo

ConHlle — eIUHCTBeHHas 3Be3Ja, NOCTyIHadA
VUYEHBIM JJIS TIDATEJbHBIX M3BICKAHUH, IIOTOMY
4TO OHA PACIIOJIOMKEeHa ropaszo 6iamke K SeMie.

Conuie, Kax u Apyrue 3Be3Abl, pacKaJeHHbIN
rasoBbId map. B ero meHTpe HaAXOAUTCA NIBLIAIO-
niee AApo, TeMieparypa B KOTOPOM OUY€Hb BHICO-
Ka. dxpo mo cpaBuenmnio co BceM CoJsiHIIEM [0-
BOJILHO MaJIeHLKO€E, HO oueHb Tsakesoe. 1o mepe
ynaneHusa or unesurtpa CosHIla TeMiepaTtypa ero
cJoeB ctaHOBUTCA Huxke. HapysxHbIi cioit Coan-
I1a Ha3biBaeTcs (poTocdepoit. ITO 30Ha, B KOTOPOU
rasnl HIOCTOSIHHO IIepeMelInBaIOTCA.

Kax ussecrHo, Ha CogHne ecTh msiTHA. ITO
YYaCTKU COJIHEeYHOH ITOBEpPXHOCTH, TeMIlepaTtypa
KOTOPBIX HH)Ke, UeM TeMmepartypa Oojbuien
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YACTU COJHEUHOI NMOBEPXHOCTU. BLIJIO yCTAHOB-
JIEHO, YTO KOJIMYECTBO COJTHEYHBIX IATCII BO3pac-
TaeT M yMmMeHbmlaercsa kKaskawie 11 smer. Juorga
HaJ COJHEUHBIM INATHOM HPOHUCXOJIIT CILJIBHBIA
B3DBIB.

JHeprusa COJIHEYHOI'0 CBETa POXKLACTCA B €ro
axape. IlpuunHoOit BEIOpOCA TAKOI'0 KOJOCCAJIBHOTO
KOJIMYECTBA 9HEPrHM CJOYKUT sAlleplias peaklus
IIpeBpallleHuA aTOMOB BOJOPOJA B ATOMBI APYTroro
XAMHYECKOT'0O dJIeMeHTa, reaus. KaKyio ceKyH-
Iy COTHU TOHH BOJIOPO/Ia ITPEBPAIIIaIOTCs B FeJINHA.
CeMb MUJIJIIOHOB TOHH BELIECTBA B CEKYHAY IIO-
kugaeT CoJIHIIE ¥ BLIOpAChIBAETCSA B KOCMOC, 3TOT
IIOTOK YacCTUl] Ha3bIBAETCSA COJTHEUHBIM BETPOM H
CJIIY'KHUT, HAIIpUMep, NPUYIIHONA TOTO, UTO XBOCT
KOMETBI CHOCHT B HalrpasyieHnu ot CoaHIia.

IIpepmonaraercs, yro CoJtHIIE ITOSABUJIOCH OKO-
Jo 5 muunapznos Jer Hasan. [Ipumepuo 5 mui-
JUApAOB JeT IoTpebyerca AJsS TOrO, YTOGBEl OHO
NIPEKpPaTHJIO CBOE CYyIeCTBOBAHUE.

CostHLIE COCTOMT B OCHOBHOM U3 BOJOpOJAA,
MEHbBIIYIO YaCTh COCTABJAIOT TeJUil U Apyrue
9JIEMEHTHI.

ConHeuHOe 3aTMeHHEe IIPOUCXOIIT, KOrja
JIyua cranosurca Mmexay demneil u ConHmeM u
3aKpbIBAeT COJTHEUHBIN JUCK.

3aTMeHne HA3bIBAETCS ITOJHBIM, €CJH OHCK
JIyusl nesuxom ckpeiBaeT auck Cosnpa. B arto
BpeMsA CBeT MePKHEeT U CTAHOBUTCS BUAHA TAK Ha-
3bIBaeMasi COJHeYHasi KOpPOHA —— CBeTAIUICA
0peoJI, KOTOPHII B OGLIYHOE BpeMs He BHUJIEH U3-3a
CHUJIBHOTO CBETa JAHCKA.
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BOOOPOA

ITpununa 8vL6poca KOROCCAALHOZO0 KOLULECMER
CONLHEYHOIL FHepzul — A0ePHAA PeAKyUA NPEesPaAULeHUS
amomog 809opoda 8 amombL 2enus

HNuorpa Jlyna sakpsiBaeT jguirb yacts CourH-
1a, ¥ Torja IIPONCXOAUT HEIIOJHOe COJTHeUHOe 3aT-
MeHue. ITogHbIE 3aTMEHUS CAYUYAIOTCA TOBOJIBHO
peaKo ¥ BHAHBI JINIIbL B HEKOTOPHIX MecTax 3eM-
an. Kpome Toro, ansa HaGaIOAeHUST COMHEUHOTO
3aTMeHHus HeobxoauMa 6e3006auHasI Morosa.

JKU3Hb 3BE3/1bI

3Be3bl He BEeUHbI, OHU ITI0ABIAIOTCA, JKUBYT U
YMHPAIOT, TOJbKO, B OTJHYHE OT JKUBBIX CY-
HIEeCTB, 3Be3Jbl CYIECTBYIOT MHUJIHAPAbLI JIeT.
3Be3bl POXKAAIOTCSA B THTAaHTCKUX ofjaKkax rasa
U ITBLJIN, KOTOPbIe Ha3bIBAIOT TyMaHHocTaAMH. Ty-
MaHHOCTeH OYeHb MHOIO.
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Ilpomoseesda

3Be3fa MoikeT o0pas3oBaThbcsd, Korja 4acThb
IIBIIM M Ta3a B TYMAGHHOCTH CoKHMaeTca U pa3o-
rpeBaeTcsi HACTOJIBKO, YTO CO3JAI0TCS YCIOBUSA
IS ANepHOIl peaKI ¥, KOTopasa U obecrednBaeT
cBet 38e31bl. CoraToe ropsauee 00JIaK0 MOXKET pac-
IIaCThCSA Ha HECKOJIbKO YacTedl, Kaskaas U3 KOTo-
peIX GyZeT caMmocToATeNbHON 3Be3noit. Cxxapiua-
sics ropAYasd 3Be3na, IIOKa B Hell He UJeT ajepHad
peakius, HasbIBaeTcA IpoTo3me3foil. Ilpesxne
YyeM IIPOTO3Be3Ja CTaHeT HACTOSAIell 3Be3NOH,
oHa BpaIljaeTcsa Bce ObIicTpee M ObICTpee, CTAHO-
BUTCA ITOXOXKeH Ha AUCK, ee IleHTPaJbHad UacTb
CoKMMAaeTcsa ellje CUJbHee, U TOrJa B 3TOH IJOT-
HOHM IEeHTPaJbHOH YacTU HauuHaeTCA sAepHad
peaxknusd. ITOT MOMEHT MOXKHO CUHTATh MOMEH-
TOM POJKIeHHNs 3Be3Abl. BHauase cBeT 3Be3/4HI Ka-
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JKeTCS SOBOJBLHO TYCKJBLIM, IIOTOMY YTO ee OKPY-
JKaeT ras, OCTABIINIICA HEUCIIOJIb30BAHHBLIM IIDU
ee poxkaenuu. Ho mocTelleHHO 3HEPrusA 3BE3MbI
ounuIaeT IPOCTPAHCTBO BOKDYT cebs, M 3Be3na
CBeTHT B HoJHyw cuiay. B trymanHoctu Opuona
obHapyskeno 6ojiee CTa IPOTO3BE3 .

KAK YMHPAIOT 3BE3/bI

PoxxieHne 0HOM 3Be3/1bI MO0 OTJINYAETCS OT
pOKAEHHUA APYroi, HO XHU3HBL M CMEPThH 3Be3[]
MOTI'YyT GBITH OUEeHDb PA3HBIMH. BpeMs Mex 1y POK-
JeHMeM M CMepPThIO 3Be3/[bl, KOI'Zla OHA CBETUT B
IIOJIHYIO CHJIY, Ha3bIBaeTcsd IJIaBHOM IIOCJeN0Ba-
TeJLHOCTHIO. B 2TO BpeMsdA sHeprus odpasyercd
fiaromapsa IIPeBpal[eHHI0 BOJOpOJa B rejni.
IIpogoKUTENBHOCTD KU3HHU 3Be3/bl 3aBUCHT OT
ee Macchl, OT TOT'0, Ha KaKoe BpeMs 3al1acoB BOJO-
poJa XBaTUT, YTOObI 06ecrie4uTs ceeueHune. Ias-
Has II0CJIef0BaTeJbHOCTh 3aHUMAaeT OOJbIIYIO
gacTh sKU3HU 3Be3Abl. Hanpumep, aasa CoaHna u
IOXO0'KHX 3Be3]] IVIaBHAS IIOCJIeXOBATEJIBHOCTH
npoxposskaercss 10 MUIInapaos JIeT.

3Be3bl YMHPAIOT, IIpeBpaliasch B y:Kacalo-
1I{e YepHbIe AbIPhI, 3Be3bl TUOHYT C HEBEPOSAT-
HBEIMH B3PBIBAMH HJIHM IIOCTEIIEHHO IIpeBpalna-
10TCA B 0eJIbIX KapJIHKOB MJIH KPACHBIX TUTAHTOB.
B pesyabTaTe B3pbIBa HAa MeCTe 3Be3Jbl MOJKET
IIOSIBUTHLCS TYMAaHHOCTh. Tar CIydYHMJIOCH CO 3BE3-
IO}, B3PBLIB KOTOPOIl OKOJIO TBICAUHM JIeT Hasaj
Ha0IIo4aliu KUTailcKue aCTPOHOMBI.
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Yeprnas Ovipa

Haub6osaee pacupocTpaHeHHON IPUYUHON ru-
GeJsIi 3BE3JbI CAYIKUT MCTOINEHNE 3aI1acoB ee BO-
JOPOAHOTO TOIIJINBAa, KOTOpPOe pacxoayercsa B
anepHbIX peaknuax. Korjga sTo INpPOHCXOLUT,
3Be3/la HeOOJLIIIMX pa3sMepoB, KaK, HaIpuMep,
namie CoaHIe, HAUMHAET PacTH U IpeBpaInaThbCcs
B KPAaCHBII I'MraHT, AAPO KOTOPOTO IPOLOJIYKaeT
BLIpabaThLIBAThL DHEPTHIO, IEPeiia Ha TeJIuil BMe-
cTo Bogopojaa. IlocTeneHHO 9TO IPUBOAUT K TOMY,
4TO HAPY’KHbIe CJON KPACHOIO THraHTa cOpacsl-
BAIOTCA M IIpeBpallaloTcsa B TyMaHHOCTh., OcTaB-
uradcsA MaJIeHbKadA IeHTpaJbHasd dacTh IIPOJOJI-
JKaeT CBeTUThLCA M CTAHOBUTCS 0eJIbIM KapJINKOM,
o0peueHHBIM Ha THXO€e OCTbIBAHHE.

Mounbie, KpyIiHble 3Be3[bI IIOCJe TOro, KaxK
3aI1achl BOJOPOIa HOAXOAAT K KOHILY, COKUMAIOTCH
1 IIOTJIOIIIAIOT DHEPTHUIo IO TeX Iop, IIOKa 3Be3Ny
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He pasopBeT B3PLIB KOJIOCCANILHOMA cuiabl. Tarout
B3PHIB HA3LIBAETCS BCIBIINIKON CBepXHOBOIl. fp-
KOCTB 9TOM BCIBIIIKHK IIPEBLINIAET IPKOCTbh BCEX
3Be3/l TAJIAKTHKHN. JHEePrus, KOTopas BbiOpachiBa-
eTcs 3a IIepBbIe eCATb CEKYH/| II0CJIe B3PhIBa, 60JIb-
e, 4eM 3Heprus, KOTopylo MorJju 6bI BhIpabdo-
taTh 10 3Besx pasmepom ¢ CoJtHIle 3a MUIINAPABI
net. OrpoMHble CHHHE THTAaHThI — caMble 60JIb-
mne 3se3fn! Bo BeesienHoit. OHn 06bI1HO IIpEeKpa-
IJAIOT CBOE CYILIeCTBOBaHME, B3PHIBAACH.

CMepTh KPYyHHOI 3Be3[Ibl MOXKET IIPUBECTH K
TOMY, UTO €€ AXPO COXKMETCSA HAaCTOJbKO, UTO BHYT-
peHHHte CHJIBI COXKMYT Jake aTOMBI, U, B KOHIEe
KOHIIOB, 3Be3/la ICUe3HeT B TOUKe OI'POMHOM IIJIOT-
HocTU. Bee, uTO HAXOAUTCA BOKPYT 9TOU TOUYKH,
CTAaHOBUTCA TAK HasbIBaeMoOU uepHoii abipoii. Ilpu-
TS)KeHHe YepPHOU JAbIPhI HACTOJIBKO BEJIHKO, UTO
HUYTO, JaKe CBEeT, He MOYKeT IOKUHYTD ee IIpefie-
JIbl 1 HaBcer/ia ucuesaeT B Hell. HeussecTHO TOU-
HO, YTO TaKoe YepHas JbIpa, HO YUIeHbIM yAaeTcs
M3ydyaTh UepHbIE ALIPHI 110 UX BJIUAHHUIO HA cOCel-
HHUe KOCMHuUYecKHne o0beKThl. Eciin uepHO# AbIipoit
CTAHOBUTCS OJHA M3 3Be3Jl, BXOAUBIIUX B COCTAB
IBOMHOM, OHA MOXKET YTAHYTh rad CBOe! COCeIKH.

HEBHIHUMBIE OTKPBITHUA

B kocmoce cylnecTByeT HECKOJBKO THIIOB
M3JIy4eHudA, U CBeT — JINIIb OOqUH u3 Hux. Kor-
Iia yueHble IIOHAJHM 3TO, OHHU CTAJIM CTPOUThL He
TOJILKO TEJIECKOIIbI, ¢ IOMOII[bI0 KOTOPBIX MOYKHO
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YBUAETH JaJleKue 00beKThHl, HO 1 IPUOOpEI, VJIaB-
JMBAOIIMe APyriie BOJHbI.

Pagnoresieckon — 3710 GosblIad H CJIOXKHASA
aHTeHHa, 0OJILIIAA «TAPeJIKa», HOX0Kasd Ha TY, UTO
UCIOJIB3YeTCs JJ1s IpHeMa CIIyTHUKOBBIX KaHaJIoOB
TeJleBUJeHUs. PaxuoTesIeCKOII MOKeT ABUTATLCA
U CJeAUTHh 32 00BEKTOM, IepeMeIlaoIiuMes 110
HouHoMy He6Gy. Kpome Toro, pagmoreiieckony He
HYKHO Oe3o06sauHoe He00 — pPaguOCHUTHAJIBI IPO-
XOAT U CKBO3b o6gaKka. K Tomy ke pagmnoacTpo-
HOMaM He HYXHO JKJaTh HACTYILJICHUSA HOUM —
pasnoTeNIeCKONbI paboTaloT KpyrJble cyTku. «Ta-
peJika» caMoro GOJILIIOro paanoTejiecKoma 6ojee
300 meTpoB B suameTrpe. Takoii Teseckol 103BO-
JsieT HAaXOJUTh M HCCJIENOBATh OOBEKTHI, PACIio-
JIO}KEHHBIEe CJIUUIKOM JaJIeKO JJIs TOr'o, YTOGBI UX
MOXKHO OBLJIO yBIAETE. C IOMOIILIO pajoTeIeCKO-
114 U3YUAIOT U TYCKJIble 00 bEKTHI, CBETa KOTOPBIX
HeJOCTaTOYHO, UTOOBI CTATh BUAUMBIMYU AJIA HAC.
Paanocuruajsl IOoCTYIaT B KOMIBIOTED, Tlie Ipe-
00pa3oBBLIBAIOTCA B rpadruecKkoe u3obparkeHue.

HexoTopble KocMuYecKue sABJeHUA ObLIn 06-
HApPYKeHBbI UMeHHO 110 paguocurHaiaMm. OHu oKa-
3aJINCh HACTOJIBKO YIIOPSAAOUeHHBIMHU, UTO CHAYA-
Jla UX NPHUHAJHU 3a IOoCJaHUe HHOILJIAHeTHOTO pa-
syma. VICTOUHHK 5THMX 3araJJoYHBIX PagUOBOJIH
OblJI Ha3BaH NNyJIbCAPOM.

Ilyascap — ocobast 3Beszna, liepejaiouias B
KOCMOC PaAMOCHUTHAILI OOJIBIION CUJIBI U JIYUU
csera. PajguocraHiud Ha 3eMJie BOCIPHHUMAET
IPOXOoAAlINe UePes Hee CUT'HAJILI KaK BKJIIOUeHNe
U BBIKJIIOUEeHMEe pajuoMaaka. CUrHaJIbI IOCTyIIa-
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ITynvcap

JOT OGBIYHO HECKOJILKO pa3 B CeKyHAY, dTO 3a-
BHCHT OT CKOPOCTH BpallleHus myiabcapa. IIpen-
ToJiaraercs, 4YTO IIOCTENeHHO BpallleHue IIyJbca~
pa 3aMejJIseTcs H3-3a UcToLIaoueiics sHepruu.
CaMble MeJJIieHHble M3 HM3BECTHBIX Ha CerofHdA
MIyJIbCAPOB JEJaI0T OANH 000POT B IATH CEKYH/[, a
caMblit 6picTphIil — Gostee 600.

BCEJEHHAS — BCE, UYTO ECTb

Kocmoc u Bce, yTo HaXOAUTCH B HEM, Ha3biBa-
ercsd BeceaenHoil. 3T0 OrpOMHOE TIPOCTPAHCTBO,
KoTopoe, Cy/if II0 BceMy, pacuiupsierca. Pasmepsl
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BcenenHoii Heu3BeCcTHBI, HO caMas JajieKasi oT
3eMJH rajlaKTHKa HAaXOQUTCA HA PACCTOAHUM
10 MuaImapnoB CBeTOBBIX JieT. TOUHO HesACHO,
Kak obGpasoBajnach Bcenennasa. BosmoyxkHO, UTO
5TO TIPOMSBOIILIO B pedyabTare Bosbuioro B3phiBa.
BrepBbIe 9TO cJIOBOCOUYETAHHIE IIDO3BYUAJIO B 9PHU-
pe aHTJINHACKOro pajuo.

Bcenennas, BpeMsi, IpoOCTPAaHCTBO — 3TH IIO-
HATHA IJ0X0 YKJIAABIBAIOTCA B rojioBe, HO Koe-
YTO U3 CJIOMKHBIX PACCYKIEHUH Ha 9Ty TeMy BIIOJI-
He JOCTYIHO.

BoABIMNHCTBO YUYEHBIX CKJIOHAIOTCA K MHe-
HHUIO, 4YTO BCe, UTO HAaXOAUTCA BO BceJeHHOH,
IIOSIBUJIOCH B KPOIIIEUHOH TOUKe, B KOTOPOH IIPo-
M30111eJI B3PbIB HEBEPOATHON CUJILI, B pe3yJibTaTe
KOTOPOTO IIOSBUJIOCH BpeMSA M NIPOCTPAHCTBO.
IIpu srom remneparypa gocturia 10 000 Tpui-
JIMOHOB rpaZycoB. BeposTHO, 3TO Mpon3ouwio 60-
Jee 12 MUAINapAOB JIeT HAB3al.

OueHb X0UeTCs y3HATh, YTO OBLIO KO 9TOrO U
4YTO HAXOAHUTCA 3a mpeaejaMu BceseHHOU, eciin
onu cymiectsyior. Ho HayKa He 3HaeT oTBeTa Ha
5TOT Bompoc. IToromM MOABUIANCE (HUBUUECKHEe CH-
sb1. IIpoILIo HECKOJIBKO THICSY JIET, IPEXKIe UeM
obpasosanuchk aTromMbl. Bce Bpemsd, Kak u ceroju,
Bceesiennasa pacuiupssiack ¢ 'MFaHTCKOU CKOPO-
croo. O ToM, uto BeesmenHast paciiupseTcs U ce-
FONHSA, MBI MOM{EM CY/{HTh II0 TOMY, YTO PaccTOdA-
HUe Me)Kly TajlakTHKaMu yBeanyusaeTcs. [lepsoie
cTo ThicaY JieT Beesiennas 6bl1a ropsdee, UeM Ha-
ute Cousnile. B 2T0 BpeMsd 3Be3AbI HE MOTJIU CyIIe-
CTBOBATDH U CPA3y UCIAPSINCH, €CJIM U BOSHUKAJIH.
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B3pbl6(lIOu4ueCﬂ ZAJAKMUKY

B gpeBHOCTH JIOAM JAyMaiau, 4To 3eMid,
CoJiHIle U BCe, UTO HaXoJUTCA B Hebe, CyIIeCTBY-
eT BEUYHO, & HEKOTOpble DPeJIUTHO3Hble yUYeHUd
YTBEPKAAIOT, YTO B JajleKUe BpeMeHa He ObLIO
HUKOro, Kpome Bora, KoTopbIif 1 COTBOPHUJ BCe B
5TOM MHUDe.

IIOYEMY T'AJIAKTHRKH
HE PA3JETAIOTCA?

HecmoTps Ha To uto BeenenHnasa paciaiupser-
cA, TaJIAaKTUKYU He pasjeTaloTcs, Tak KaK yaep-
JKHMBAIOTCA BMecTe bjiarogapsi cuie IpUTIsKeHuA.
Opuako sTo#l CHJIBI OKa3bIBaeTCA HEJOCTATOUHO,
yTOGLI OCTAHOBUTE ee pacmupernue. ONHU yueHble
cuuTarT, 4ro BceejleHHas Oyxer pacmIupATHCA
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BE€YHO, JApyrue AyMalT, YTO 3TOT IIpouecc Ipe-
KpaTuTcs, 1 BecejleHHaA HayHeT CKUMATHCH.

Eciu aro koraa-aubyas u cayuurcs, Conneu-
Has CHUCTEMAa K 3TOMY MOMEHTY AaBHO IIPEeKPaTUT
cBoe cyiiectBoBanue. Coxatue Bceesiennoii, Bepo-
SATHO, IPUBEJET K COMMIKEHUIO raJakTUK U HOAB-
JIEHUIO0 OTPOMHOY UuepHOH AbIPbI, U3 KOTOPOU MO-
sKeT oOpasoBaThbCA HOBasl BceseHHas.

TEMHOE BEIIECTBO

BosmoxxHO, Bo BeesleHHOU HAXOQUTCA OTPOM-
HOe KOJIMYEeCTBO BellecTBa, 0 KOTOPOM Mbl 3HAeM
oYeHb MaJIo. OTO HeBUJUMOE BeIl[eCTBO Ha3blBAIOT
TeMHBbIM. B03MOJKHO, 3TO UepHBIe ILIPBI, HJIH,
MOJKeT ObITh, KOPUUYHEBbIE KapJAuKH. TaKk Ha3bl-
BalOTCA CTPaHHble 00'bEKTHI, KOTOPBIE CJAMIIKOM
BEJIMKH, UTOOLI OBIThH IJIAHETAMM, HO CJIMIIKOM
MaJIbl AJISI 3Be3bl. 3amackl TOILJINBA B 3THUX 3Be3-
JlaX OCKY/eJH HACTOJIbLKO, YTO AAePHbIE peakiuu
B UX AApax IPeKpPaTUJIUCh, U OHU IIepecTaiu cBe-
TUTHCS, KAaK HOpMaJibHasd 3Be3ja.

Kpome Toro, TeMHOe BEIIECTBO MOYKET COCTO-
ATHb U3 3Be3J, CJAUILIKOM TYCKJLIX IOJA TOTO, YTO-
O6bI MBI MOIVIM YBHETh UX, UJIX XOJIOJHOTO rasa.

Mpr moxemM 0GCcysKAaTh TOJBKO TO, UTO BOC-
NpUHIMAEM OpraHaMu UyBCTB. MBI BUAUM naje-
KHe 3Be3abl, yJaBJAHBaeM pPaJUOCUTHAJIBI HUJIUN
CMOTPHM Ha 9KpPaHbl IPUOOPOB, KOTOPHIE IHOTyYa-
10T 1 obpabaTbiBaeT HAaHHBIE M3 KocMmoca. Tese-
CKOIIbI ¥ HpubOpLI MO3BOJAIT HAM H3yUaTh
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Homyxwue 38e33vt

JIUING KPONIeUHyIo YacTh Beenennoil. [lna uccie-
IOBaHUA TEeMHOI'O BeleCcTBa IIpUOOPHI YyCTaHAB-
JIMBAIOT Ha JHe TVIYOOKHX IIaXT, YTOOB! M30JIMPO-
BaTh UX OT KOCMHUYECKHMX JIyueil 1 cBeTa.

TIE MBI?

MGl 3kuBeM Ha Ij1aHere 3eMJis, pacloJIOXKeH-
moit B CosrHeuHoil cucTeMe. JTa CUCTEMa B CBOIO
ouepeJb HAaXOAUTCS B rajlaKTHKe — OrPOMHOM
3Be3fHOM cKoIleHnu. CJI0BO «rajlaKkTHKa» IIPo-
HCXOJHUT OT I'PEUeCKOro CJI0oBa «MOJOKO». Hamia
TanaxkTnka OGpIBaeT BHAHA HAM CaAaMUM B SCHYIO,
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3Be3JHYIO HOUb KaK UyTh OoJiee cBeTJiask HEpOB-
Hasd mojioca Ha HouHoM Hebe. OHa HasbIBaeTcs
Mineunsrii Ilyres. B Hameit ['asakTuke orpoMHoOe
KOJIMYEeCTBO 3Be3J U TyMaHHocTeil. 3yuena
JUIIL HUUTOKHAA UYacTh Hamed ['ajlakTuKu, a B
KOCMoOCe UX O4eHb MHOTO.

TanmaxTuxa Maeunsiii IIyTs MMeeT BBIIYK-
Jy10 oBaJbHyI0 (hopmy. IleHTp rasakTHKU CKPBIT
OT Hac B 0o0JIaKkax IBIJIN U rasa. B IeHTpaJbHOI
YyacTH, KoTopasa Bpalgaercs 6pIicTpee, YeM OCTaJb-
Hble, HAXOJAHUTCA MHOTO KPaCHOBATbIX HJIH JKeJI-
TOBaThIX 3Be3l. Bo3aMOKHO, B caMOM IIEHTpe Ha-
et I'atakKTUKK HaXOAUTCA yepHasda abipa. I1o xo-
CMHUEeCKNM MepkaM Hamia 'ajJlakTuKa He O4YeHb
foJsblIas, HO IJIS HaC ee padMephbl HEBOOOpA3HMBbI:
Jy4 cBeTa mnepecexkaeT OrpomMHyio CoOJIHEYHYIO
cucremy 3a 12 yacos, a gamy l'ajlakTuky 3a Je-
CATKHU ThICAUYEJIETUM.

Bpemsa, koropoe rTpebyerca ConHmy, UTOOBI
COBEpPIIUTL OJUH 000POT BOKPYT HeHTpa lamax-
TUKH, HasblBaeTcA rajJjakTuyeckum rogom. Cosan-
Yy HY>KHO HECKOJbKO COT€H MUJIJIMOHOB JIeT, UTO-
OBbI ITPOYKUTH ONMH raJJaKTUUYECKUH I'oJ.

Hamra T'anrakTuka o6pasoBajach CIIyCTsA 5 MUJI-
JnaploB JeTr Iocjie Bosibmoro B3pbiBa. B Hell
HacuuThiBaloT okosio 200 musiuapaos 3Be3fi. B
KOCMOCe OTPOMHO€ KOJINUECTBO FaJIaKTUK — OKO-
g0 100 Mmuninapaos, HO Ja)ke IPUMEPHO MOACYHU-
TaTh M IPENCTAaBUTh cefe KOJIMYECTBO 3Be3]] BO
Bcenennoil HeBO3BMOMKHO.

XoTa pasMepsl raJJakTHK OYeHb BeJINKU, OHHU
HaXo[ATCS TakK JaJIeKo OT Hac, YTO MHOTO Y3HATH
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0 HHX MbI He MOYKEM.
TanakTuku pasinua-
1oTcs no popme: 6b1Ba-
IOT OKpPYIJIble, OBAJIb-
Hble UJIU CTupajbHbIe,
noxosxkue Ha MJIeuHbIN
IIyrs. CyirecTBy1OT ra-
JAKTHKI HelpaBUJb-
HOM (opribl, cCOAepKa-
1I{1i¢c MHOTO rasa u Ibl-
au. DoJsblue BCEro BO
BcejienHolt KapjuKo-
BBIX TaJIAaKTHUK.

YHactp rajakTHK
oGyiaiaeT SApPKUM CBe-
TAIUMCA SAAPOM, IIO-
CLLIAIONIUM B KOCMOC
YyacTHUIBI BelllecTBa U
sHepruio. Takue ra-
JAKTHKHN Ha3bIBAlOT
AKTUBHBIMU. AKTUB-
Has raJJakTHKa MOYKeT
HMeThb B IIeHTpe 00Jb-

Cxema posxcdenus
2aiaKkmuru

IIYIO YePHYIO ABLIPY U BRIOPACHIBATH B KOCMOC He-
BEpOATHOE KOJIU4ecTBO sHeprun. Cpeiu HUX eCThb
PaAuOraJlakKTUKHM, INOChLIAIOINE PaJUOBOJIHBL.
KBazapsl — O/IHH U3 CAMBIX YAMBUTEIbHBIX 00b-
eKTOB BO BcesenHoii. Cunrtaercsa, YTO B I€HTpEe
KBasapa HaXOAUTCS UepHas JbIPa, 3aCachIBaroas
BCe BOKPYT cebsi. TO 3acachlBaHUe COIPOBOXKAA~
erca BHIOPOCOM B KOCMHYecKoe IIPOCTPAHCTBO
CBETOBBLIX ¥ PEHTI€HOBCKUX JIydyel ¥ paJuOBOJIH.
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Bamxaitmnil k 3eMJe KBasap HAXOAUTCS Ha pac-
cTosIHUM 00Jiee MMUJIJIMOH& CBETOBBIX JIET.

Bouabinas yacTs rajJJakTHK paccedHa B KOCMO-
ce HepaBHOMepHO. OHM 00pas3yIoT rpynIsl. B Hanry
rpyuny kpome amaxkturkm Miaeunsiit IlyTe BxO-
qut emie oxoso 30 ramaktuk. Mueunsrit Ilyts —
BTOpas IO BeJINUNHE TaJIaKTUKa B CBOeH IrpyIme.
Camasi kpynHad rajlaKkTUKa Hallleil rpynnbl Ha-
3pIBaeTcs Auppomena. 3TO caMblil JAJIEKUNA KOC-
MHUYECKUHA O6BEKT, KOTOPBII MOJKHO YBUIETH He-
BOODPYKE€HHBIM IJIa30M.

KAK HABJIOOATH 3BE3/Abl?

C MoMeHTAa mepBLIX HAOJII0leHNA HOYHOTO He-
0a [0 HalIUX JHeH IPOILIJI0O MHOTO BpeMeHHu, U
0OJBILYIO YacTh 9TOTO CPOKa JIIOAU He II0Jb30Ba-
Juch HuKakuMmMm npubopamu. Twl Bmosase Mo-
SKelllb II0CJIeIOBaTh IPUMEPY APEBHUX YUYEHBIX.

YeoBeKy HYXKHO 0K0J10 30 MUHYT IPOBECTH B
TeMHOTE, UTOORI ero rJjasa HOJHOCTBIO IPUCIIOCO-
61IKChH K cJIaboMy cBeTy HouHoro Heba. Kaxayio
HOUYb 3Be3bl CMEUIATCA, U KaXXeTesd, YTO paso-
f6paTbCcA B 9TOM O4eHb HempocTo. K TomMy ke B
TeyeHNe HOUYM 3Be3Jbl TOYKEe MEHSIOT CBOE€ II0JIO-
JKeHHe, a 9TO MOXKET OKOHYATEJIbHO 3anyTarh.
Jlyuire mabiaionath 3Be3gHoe He6O TaM, rie HeT
YJINYHOT'O OCBellleHN .

OTHOCHTEJILHO JPYT JPyra 3Be3Jbl KaXKyTcsd
HEeIOABMXKHBIMHU, II03TOMY, OOHAPYsKHUB CO3Be3aue
Boapmaa Measenuna, B Kakoit Ol wactu Heba
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Budst noaapnozo CUAHUA

OHO HM HAaXOJUJOCh U B KaKoil Obl CTpaHe MBI HHA
BeJI HalIy HaOMIOAeHnsA, MbI Bcerjga yBUAUM pA-
oM C HUM OJHI U Te Ke 3Be3abl. MIHOT A yaaercs
yBHJETh MeTeophl Win KoMmerty. Jloqu, yBiaedeH-
HbIe IIOMCKaMM HEOIIO3HAHHBLIX 00BEKTOB, YacTO
mpuHuManT BeHepy 3a MHOIIAHETHBI KopabJib.

Hounoe He60 BOJIM3H TIOJIOCOB Halllell IaHe-
Thl HHOTAA o3apsAeTcsa (PATACTHYECKUM CBETOM.
9o moasipHoe cusiune. OHO BOZHUKALT U3-32 TO-
ro, UTO YacTUIBI, uciyckaeMble CosHneM, npu-
TSATUBAIOTCA MATHUTHBIM IOJIeM 3eMJIU U CUAIOT
HaJ IOJIIOCAMM.
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YTO TAKOE CO3BE3IHE?

B npournom Joam AyMaJau, YTO HECKOJbKO
3Be3M, BUAUMbBIX B HOUHOM Hcebe B BHIAe T'PYIIILI,
pacrioJjiaraloTcsa HeJaJeKo Apyr oT apyra. Takue
rpynnbl Ha3BaJM co3se3ausaMii. [lepsbie co3Bes-
A1 OB OIMHUCAalibl, BUAKMO, OKOJIO 2 THICSY JIeT
no gaeil apel B Jlpepuem Basnone.

Ceronus 1noj cosse3fueM HOHHUMAaIoT o0/IacTh
nHounoro Heba. 3Re34bI, BIAUMSBIE KaK YaCTH OHHO-
'O CO3Be3IUsI, MOI'YT ObITh OUE€Hb AAJEKO APYT OT
Jpyrau iaxke BXOJAMTh B COCTAB PA3HbIX TaJaKTHK.

Hecmorpsa Ha To uTO 3Be3gHOe HeGo MeHsgeTcsd,
gy, xkuyiigue B CeBepHOM IOAYILHAPUN, BUJAT
JIMIIIL CeBepHLIe co3se3ausd, a B FOJKHOM — I0MK-
Hble. Bce maaneTsl, kpome IlmyTona, a Takike
Jlyna un CosiHIle IPOXOAAT IO HeOy OAHUM U TeM
JKe Iy TeM, nepecexas 12 cosBeanuit, KOTOphbie Ha-
3pIBAIOTCA 30AMaKaNbHbIMU. VIX HasBaHuUA HC-
IiOJIL3YIOTCSA B actposioruu. Kaxkaniil rox Coanne
ITPOBOZAHMT OKOJIO MECSIIIa B Ka’KJOM M3 B3THX CO-
3Be3Mil, N0 KOTOPLIM HAa3BAHLI 3HAKHU 30QHAKAa:
Kosepor, Bogoneit, Pui6be1, Osen, Tesnen, Binzne-
11p1, Pak, Jles, lleBa, Becni, Ckopninon u Crpeel.

KAK YCTPOEH TEJECKOII?

HemaJsro yanBuUTeIbHBIX OTKPBITHI OBLIIO cle-
JIaHO 0e3 IIOMOIIM YBEJIMYHTEJbHBIX MPpuOOpOB,
HO MOYKHO CYNTATh, YTO 30JI0TOU BEK ACTPOHOMUH
npuxoautTcsa Ha HavaJo X VII Beka, xorza nuzobpe-
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ITepevie menecikonbt
COCTOAAU U3 JUH3, 3AKNIOUEHHbLX 8 MPYOKY

Ju Ttejieckon. IlepBble TeNeCKONBI COCTOANU U3
HECKOJIBKUX JMH3, 3aKJII0UEeHHBIX B TPYOKY.

Yem Goiblile AAMETP JUH3BI, TEM JYUIE Pa-
foTaeT TeJIECKOI, HO IIPOU3BOACTBO JUH3 0OJb-
IIOro pasMepa OYeHb JOPOro, K TOMY e JMi3a
auaMeTpoM OoJblile MeTpa O4YeHb TdXMKesas U
XPYIKaa 1 ucKaskaer 1BeT o0bekTa. B npouraom,
4TO0BI XOPOLIIO PACCMOTPETH 3BE3/bl, CTPOUJIN TE-
JIeCKOIIbl OYeHb OOJILIIION NJINHBI.

MHuorue rexHudYecKue pobyaeMsl yaaJaoch pe-
IIUTL, KOr/la BMECTO JMH3 B TeJIECKOIaxX CTaJJU
HCIOJIb30BATh M3OTHYTHIE 3epKaja. decTh U300~
peTeHHsT OTPakalllero TeJleCKONa IMpPUHAAJe-
sxuT Mcaarky HeloToRy. 3aMeHa JIMH3 HA 3epKana
obecreyiia BO3MOYKHOCTh IOCTPOUKH TEJIEeCKOIIOB,
C IOMOUILI0 KOTOPBIX MOYKHO ObLIO PACCMOTPETH
foJiee JaJIeKue U TYCKJble 00BbEeKThI, KpoMe TOT0,
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Mmuoeue mexnuveckue npobaemot yoaioch peutunty,
K020a 8MeCINO AUH3 8 MENECKONAX
CMaal UCNOb306AIMNb UI0ZHYMbLE 3ePKANA

U3rOTOBHTDL 3€PKaJIO ropasfo Jjerde, yeM JHUH3Y.
CeroaHst BCe KpPYIHeHIINe TeJeCKONbI IJIaHEeThI
cHaOXeHbl U30THYTHIMU 3epkanamu. CoBpeMeH-
HbIE TeJIECKONbI IepefaioT uzobpaxkeHue B KOM-
IBIOTEP Uepes MoIHble 1M poBble KaMepsl. 3ep-
KaJI0 TAaKoOro TeJeCKoma JOJ)KHO OBITb OYeHb
raagkuM. MHoraa Ha MoJUPOBKY MHOIOTOHHOT'O
3epKaJjia YXONAT MeCHIIHI,

OauH U3 caMbIX M3BECTHLIX HA IJIaHEeTe TeJe-
CKOIIOB HAXOAMUTCA 34 ee npejesamu. KocMuueckuin
Tegeckoln «Xa60/» ABUTAeTCHA IO opbdUTe BOKPYT
3emiun Ha BricoTe Gosee 600 KumoMeTpoB. JHEP-
ruio I8 paboThI TeJIeCKOoNna JOCTaBAAIOT CONHEY~
Hble baTapeu, a noJiydyeHHadaA MHpOpManusa mepe-
JaeTcd Ha 3eMJIIO, Tlle e10 3aHUMAaIOTCH yUYeHble.
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Obcepsamopus

s yanoGeTBa paGoThl TeJIECKOIIBI paciojara-
J0TCA B CIelMaJbILIX oMax — obcepBaTopusax.
YacTo 06cepBaTOpH CTPOAT Ha O0JIBLION BhICOTE
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B ropax, BIAJIN OT I'YCTOHACEJIEHHLIX PailoOHOB, 4TO-
ObI OCBelIleHMe He Mellaso Hab o aeHuaM. Fsobpa-
JKeHne, MoJydeHHOe HeCKOJIbKMMU TeIeCKoIaMi,
MOKeT ObITh 00heZHHEeHO IIPU MOMOIIM KOMIILIO-
TepHOH CeTH, CoOeAUHAIONIeN 06CepBATOPUHU.

TEJECKOIIbI
BE3 JIIIH3 1 3EPKAJI

Kpome onTuuecKux TeJECKOIIOB, B KOTOPBIX
TJIABHBIMH JIETANAMU SBJISIOTCS JITH3LI UJIU 3ep-
KaJia, 1 PaxlioTecCKONOB, paboTalluX Kak Ko-
CMHUYECKle aHTeHHbI, ObLIO N300peTeHo eile He-
CKOJIBKO CHEeIHaJIbHBIX MHCTPYMEHTOB AJI U3Y-
YeHMS KocMoca.

MpzI BUjIM He BCce CBETOBbBIE BOJHBI. 3a IIpeje-
JaMH BHAUMOIO CBeTa HaxoasaTcd yabTpadiuoe-
TOBble U MHQPPaAKpacHbie CBETOBbLIe BOJHBI. MH-
¢dpaKpacHBIM CBETOM B KOCMOCE CBeTSTCA OTHO-
CHUTEeJIbLHO XOJIO/HbIe 00'BEeKThI, TEMIIEPATypa KO-
topsix Hmxe 3000°C. MudpakpacHble TeIeCKOIIbI
HYKHBI JJIs1 H3Y4YeHUS XOJONHBLIX 00beKTOB, Ha-
npumMmep obyIakoOB rasa, BOASHOrO mapa, u orpom-
HOI'O KOJIMUYECTBA rajJakKTUK. ¥ ILTPa(pHOILTOBbIE
TeJIECKOIIbl, HAa000pOoT, HeOOXOANMBI NI H3yYe-
HHUA MaJIbIX ropA4YnX KOCMHYECKHX OO0BEeKTOB.
IATH TesIeCKOIbI 06bIUHO paboTaloT B KocMoce, 110-
TOMY 4TO arMocdepa 3eMaHu 3aeprKUBaEeT OUYeHb
MHOro yabTpaduosaeToBuIX Jydei. OquH 13 yILT-
paduosIeTOBLIX TEJECKOINIOB yCTaHOBJIEeH Ha JIyHe
SKUIAKEM aMEepPUKAHCKUX aCTPOHABTOB.
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Peumezenogcruil meanecikon «I'panams»

Hpyro# Tun aydei, KOTOpPble MOXKHO YJIaBJIN-
BaTh U3 KOCMOCA, Ha3blBaeTCsA PeHTreHOBCKUM H3-
JyueHueM. ITO Te caMble JIy4U, KOTOPhIe UCHOJIb-
3YIOTCSA B MeJUIVIHEe U IIO3BOJIAIOT CAeJIaTh CHUMOK
KOCTH uesioBeKa. B KocMoce OHU BO3HUKAIOT 0J1a-
rojaps AAepHbIM peakuaM, UAYUINM B 3Be3/ax.

W3o6parkenre MOBEPXHOCTH IJIaHeTh! yAaeTCs
TIOJIYYUTh, IIOChLJIAasA K Hell paJUoCUTHaJNbl 1 U3y-
yaa Bo3Bpalamwuieecs sxo. IIpudop, paboralommit
Ha TaKOM MNpHUHIUIIe, HA3bIBaeTCA pagapoM U
HUCIOJBb3YETCA He TOJILKO AJS KOCMHUYECKMX HC-
CleOBaHUN, HO MU AJS NOCTPOEHUS KaPTHUHBI
MOPCKOTO IHa& U APYyIrUX Lieje.

KAK IIOITACTH B KOCMOC?

Hoxarue roxnl yesnoBeKk OB BBIHYIKJEH Orpa-
HUYUTHCA HAOMIONeHUSAMH 3Be3J U IJIaHEeT ¢ I10-
BepxHocTHu 3emyin. HecMoTps Ha TO 4TO JleTaTeNb"
HbIe anmnapaTsl HOABUIICE JOBOJILHO JaBHO, BEIATH
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Cxema nonema kopalbas
MILOZOPA30C020 UCNONLIOBAILUA

32 IpeAensl aTMochepbl Ha HUX ObIJIO HERO3MOYK-
mo. Ilsist Toro 4rodnl KOCMHYECKHI Kopabib MOT
NIPeOoJIeTh NPUTAKeHHe 3eMJ/IH ¥ BhIPBAThCA B
KOCMOC, CH JOJIJKCH JBHIraThcsA ¢ OIPOMIION CKO-
pocTnio — Gosiee 11 kunomerpoB B cekyuay. Co-
BpeMeHHBIE KOCMHYECKHE PaKeThl HCIOJb3YIOT
HECKOJLKO CTYIeHeH, KOTOpble OTAEJAIOTCA IO
Mepe TOro, Kax B HHX 3aKaHUMBAETCS TOUJIMBO.
TomnJINBO B HEKOTOPHIX CTYHNEeHAX 3aKaHUMBacTCsd
BCEro yepes HeCKOJIbKO MUHYT ITOCJe cTapTa, Tak
KaK pacxoiyercs oueHb OBICTPO.

Kopabiu MHOropasoBoro HCIOJb30BaAHHUSA
NO3BOJIAIOT, 3aMEHUB JIMIIb HEKOTOPbIE JeTaju,
CHOBa OTIIPABUTLCA B KocMoc. Kak 1 B OOBIUYHBIX
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Kopabssax, IJIA cTapTa UCNIOJAb3yeTCcA HeCKOJIbKO
cTyneHeil, a MOIyJib, B KOTOPOM HAXOJAUTCHA DKU-~
Ha’K, BBIIOJHUBIIHNK paboTy Ha opbute 3eMJu,
BoaBpaliaercsa Ha 3eMJII0, KaK caMoJIeT.

Ilepsole paKeTsl MOABUJINUCH B IPEBHOCTU He-
CKOJILKO CTOJIeTH# Ha3all, HO CJYKUJIN IJIs 3a1Iy-
cKa (peiiepBepKoB. Micmoab3oBaHue peaKTHUBHBIX
paKeT IJII KOCMHMYECKIIX HCCJIeNOBaHMII Haua-
aock B XX Bexe. Hauano kocMHUYeCKOU 9pb! GBIJIO
IIOJIOKEII0 PYCCKIM YiIeHEIM I[II0TKOBCKIIM.

Kak u MHOrue Apyruc MupHble uszobperenud,
paxeTb! OBLIM MCIIOJNB30BAaHbI BOeHHBIMU. Cero-
JHSA paKeTHble W KOCMHUUecKHe BOMCKa UIpaioT
BaKHEHUIYIO POJIb B MIIPOBOIiI pacCTaHOBKE CHUJ.

Boarmas yacTh KOCMHYECKUX paKeT, CTapTy-
omux ¢ 3emMiH, sajeraer 6Ge3 Jdofgeit Ha 6opTy U
CHYKHUT IJA 3aIyCKa MHCKYCCTBEHHBIX CIYyTHU-
KOB, KOTOpbIie obecreunBaioT paboTy TejieBHJIE-
HUA, CBA3b, NPOTHO3LI IIOrOAbI, CO3JaHMe TOUHBIX

Cxema nozema kocmuyeckoil parxemot
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KapT 1 MHOTHE APYTHe eJa B COBpeMeHHOM MUpe,
0e3 KOTOPBIX UeJIOBEK yiKe He MOYKeT ODOHTHUCE.

Camas GoJiblliad CKOPOCTh, C KOTOPOU Korjaa-
6o ABUTaJICA UeJIoBeK, npepsitnaer 35 000 kuo-
MeTpoOB B yac. PexopAcMeHaMH CTATA YICHbBI DK~
maka OJHOIl 13 aMepHMKAHCKUX KOCMUYECKHX
JKCIeAUIINI « ATTOJIJIOH» .

3AYEM HYKHbBI CIIYTHHRHN?

IlepBuiii cnnyTHUK ObLI BBhIBEJEH HA OpPOUTY
3emau B 1957 rogy. C Tex op B KOCMOCe OKa3aJIoCh
yoKe HeCKOJbKO THICAY CHYTHUKOB. UMCIO PyKO-
TBOPHBIX KOCMHYECKUX 00beKTOB B KOCMOCE IIpH-
6ioxaeTcA K AecATH ThicA4uaM., SHAUUTEIbHYIO
YacThb UX COCTABJISIOT OCTATKH KOCMUYECKUX PaKeT.

Cnyrauku paboraoT Ha opOuTe 6e3 SKHUIIaXxKa.
VupasjieHre UMY U TTepegaya coOOpaHHOI MM HH-
(bopMau Iy OCYIIeCTBIAIOTCA IIPY IIOMOLIY PagHO-
cur"asos. CIyTHUKHY BBIBOAATCA Ha OPOUTY cIle-
HHAaJbLHBIMY PaKeTaMHu, II0cJje Yero OHHU JBUraloT-
¢ Ha TAKOil BLICOTE U C TaKO# CKOPOCTHIO, YTOOBI
He BoiiTH B armocdepy 3eMau U He CropeTrh OT

S ——

O0un u3 nepévlx CnYymHuuKo8
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Cnymuuk-wunucn

TPeHns 0 Bo3ayX. s Toro 4robbl BHOCHATL IO~
IIPpaBKX B IyTh CIIyTHUKA, HEKOTOpbIe H3 HUX
cHaOxeHbI HeOOJbIINUMHU ABUraTeJaMu. Hexoro-
pble CIYTHUKU 3allyCKalOT DKUMNAXH KOCMHUUYe-
CKUX KopabJieit, ocBobokgasa TPYy30BOH OTCEK
csoero xKopab6ist. s pa6oTs! npubOPOB CIIYyTHHU-
KU o0bIYHO 00OpYAOBAHBI COJTHEYHBIMU OaTapes-
MM, YJIaBJIWBAIOIMMH SHEPIHIO.
CoyTHUKH-UINHOHBI co0HpaT NHGOPMAIIHIO
O TePPUTOPUU BO3SMOKHOT'O BOEHHOI'O IIPOTHUBHU-
ka. OHM HACTOJILKO COBEPIIEHHbI, YTO CIIOCOOHLI
06HADYIKUTH HA 3eMJie IpeIMeT pasMepoM BCEro
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HEeCKOJIbKO caHTuMeTpoB. HeKoTophlie CIIyTHUKU
ABUTAIOTCS HaJ OAHON M TOH Ke TOYKOI 3eMHOM
IIOBEPXHOCTH, COBeplIasi oAUH O00OpPOT BOKPYT
3eMHOI1 ocH 3a 24 yaca, xak ¥ cama 3emJsi. Takne
CIHYTHUKHY ABUTAIOTCS Ha BLICOTE HECKOJBKHUX ThI-
cAY KuJaoMeTpoB Haja 3emJreil. MIMeHHO OHU CIIy-
sKaT A TesieoHHOIl CBA3H MEeXKAY KOHTHUHEHTA-
MU ¥ IIepeJadyl TeJeBU3MCHHLIX CHIHATIOB.
IIporHossr moronbl Ay Bceil TeppUTOPHUHU
3eMIN — CerofHs o0LIVIIoe AnJeHIe U HUKOTO He
YAUBJISAIOT, XOTS BCCIO HECKOJIBKO JeCcATHIeTHII
Hasajl 9TO OBLLJIO HEBO3IMOM(HO. MeTeocnyTHIIKHN
MO3BOJAIOT HPeAYIPEIUTDh JIOAEH O CTUXMUHBIX

CospemenHble CRYMHUKU CAYHAM MAKHCE
Ons mene@orHOlL C6A3U MEHCOY KOHMUHEHMAMU
u nepedauu menegU3UCHHbLX CUZHANLO8
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OesCTBUAX, TAKUX KaK yparaHsl u TafipyH, u ga-
JKe OIpeeINTh TeMIePaTyPy MOPCKOM BOAKI.

CyiIlecTBYIOT COYTHUKH, CIIOCOOHBIE M3yYaTh
ToJIe3HbIe MCKOMaeMble, HCKaTh HedTh U HCCJIe-
JIOBAThL PACTUTENLHBIIA TOKPOB IIJIaHETHI.

JITOIN B KOCMOCE

WMs yeoBeKa, BIIepBbIe OKA3aBIIEroCH B KO-
cMoce, 3Ha1oT Bo Bcem mupe. IOpwuii 'arapus nipo-
Bes 12 anpensi 1961 roga B KocMHUUeCKOM Kopal-
Je «BocTok-1» moutu ABa yaca. ITepBslit Kopabib
OLL1 oueHb MaJieHbKHM. CerogHdniiue CTaHIIUU
ropaszo komdopTHee U IO3BOJSAIOT KOCMOHABTAM
JKUTH Ha GOPTY CTAaHIIUN HECKOJBKO MecsIeB Oe3
cxkadaHIPOB.

Bcero 3a 40 JjieT KOCMHUYECKUX IOJETOB Ue-
JIOBEK BBINIEJ B OTKPBITHIIT KOCcMOC, TOObIBAJ HA
JIyse u TIpoBesl MHOXKECTBO YHHKAJBLHBIX JKC-
nmepuMeHTOB. B KocMoce moObIBaj0 HECKOJBLKO
COTeH YejioBeK, a 12 m3 HuUX moceTmau Jlymy.
Camblil cTapblii KOCMOHABT IIONaJ B KOCMOC B
Bospacte 77 ner. IlepBbIM SKUBBIM CYILIECTBOM,
COBEPUIUBUINM KOCMHUYECKOe NyTellecTBUE, CTAJ
He 4YeJIOBEK, a cofaka.

JK13HbL Ha KOCMUYECKOH CTRHIIUA CHJILHO OT-
JudaeTcA oT 3eMmHoii. [Iperk e Bcero, ocobnie ycJio-
BHUs co3zaeT HeBecoMocTh. CoH, nmutanue, paGora,
mocelleHre TyajleTa NPeBpalllaloTCsa B CJIOYKHBIE
3ajauy, Tpebyiollue crenualbHOro obopyposa-
Hua. i ouTaHuA KOCMOHABTOB MCIOJb3yeTcd
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Aunexceil JIeoHos 6 0mKpouiNLOst KOCMOCE

CIeIlMaJIbHO TPUTOTOBJIEHHAs KOHCEDPBHPOBaH-
Has mUlila.

VeneniHbiil BLIXO/T YeJIOBEKa Ha TIOBEPXHOCTD
JIyusl cocrosancs 16 nronsa 1969 roga. 9tu sHaMe-
HUTBbIe IIarv cAejaJyu aMepUKaHCKHe acTpOoHaB-
tul ApmcTpoHT u Ongpud. Eme ofuH KOCMOHAaBT
sKAAJ UX Ha TYHHOU opbuTe, OTKYAa OHU BCce BMe-
cTe BepHYJHCH AOMOIi, ycTaHOBUB Ha JIyHe dar
1 cobpaBs oO6paaubl rpyHTa. B manbHeiinieM ObLI0
NIPOBEAEHO ellle HECKOJIBKO YCIEUIHbIX dKCIeNu-
111, BO BpeMA OHOM M3 HUX DKHUIIAXK IIPOXKII Ha
JIyne GoJjiee Tpex AHEH.

Brnepsreie B KocMoce 3a IIpejesaMi KoCMude-
CKOro Kopa0Js okaszasicda Ajekceil JIeoHos.

B TpaAunuu PyCCKUX KOCMUYECKHUX IIyTelie-
CTBHUI BXOAUT NIpU3eMJICHH e HA CYyLly, aMepPHUKaH-
CKUe acCTPOHABTHI OOBIYHO OIIYCKAIOTCs B OKEaH.
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JOJITAA KOCMUYECKAS KHU3Hb

HecmoTpa ma TO uTO XU3Hb B HEBECOMOCTU
OKasbIBaeT BAUsAHUE Ha paboTy cepAlna ¥ MBIIIII,
OB1JI0 JOKA3aHO, UTO YeJIOBEK CIIOCO0eH >KUTh Ha
op6uTe 3eMJIM LOCTATOUHO JoJroe BpeMmsA. Baje-
puii ITonaxkos nposena Ha cranuuum «Mup» Ges
nepepsiBa GoJiee 400 aueit, a Cepreii Asjecs B Te-
yeHUe TPeX SKCIeANI Uil TPOKUI B KocMoce B 00-
ugeit caosxuoctr 6osiee 700 gHeil. ITO peKOPAHO
JOJITHII CPOK, KOTOPBLII KTO-1100 IIpOBel 3a npe-
gejgaMy 3eMJIU.,

4YTO BIIEPEIN?

TIpouwao Gosee 40 seT ¢ Tex Iop, KaK YesIoBeK
aKTUBHO 3aHAJCA HcciaegoBanueM kocmoca. Co-
BpeMeHHEBIe KOCMHUUYECKUe MCCIefOBaHUA Tpedy-
0T GOJIBIIIMX 3aTpaT, U IIPaBUTEILCTBA I'OTOBbI
IJIATUTh TaKue JeHbIu Jubo pajyl yBeJHYeHudA
MOILHOCTH CBOUX KOCMHUYECKHUX BOODYKEHUIl,
aubo AnA 3amycKa KOMMEPUYEeCKUX CIYTHHKOB,
NPHHOCAINNX Hoxoh. Tem He MeHee Oiarojgaps
YCUJINAM HECKOJLKHUX TocyAapcTB pasBUTHe Ha-
YYHBIX IIPOrpaMM IPOJOJIXKAETCH.

BeposaTHo, uepes HECKOJILKO AeCATUIETHH cTa-
HET BO3MOJKHBIM CTPOUTEJHLCTBO KOCMHYECKHX
FOCTUHMUIL, ¥ OJHOI M3 JOXOAHBIX CTATEl KOCMU-
YeCKUX MCCeOBaHUil cTaHeT KOCMUYeCKHUH Ty-
pusM. CyliecTBYIOT TaK Ke TIJIaHbl UCCJIeJOBAHNNI
IlayToHa M 3aIyCKa CTaHIUil, KOTOPhIe MOIJIK ObI
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OTBICKATH ILTAHETHI BOJM3U JPYTrUX 3Besl, NpU
9TOM HeJIb3s MCKJIIOUUTH, YTO OyAyT oOHapyKe-
HbI IJIaHeThl 3eMHOTo THHa. JocTwub gajabHUX
IIpeJiesIoB MOYKET IIOMOYb COJTHEYHEIN BeTep, eCJIHN
yAacTcs CKOHCTPYHPOBAThH «COJHEUYHBIA mapyc»,
KOTOPBII MO3BOJIAT UCIIOJIB30BATh 3Ty SHEPruio.

Heckonbko cTpaH rotoBATCA K 0ojiee moapos-
HLIM HccIefoBaHuAM Mapca U mouckKam Ha 9Toil
MJIaHeTe BOJALI.

JIOBOJILHO cepbe3HOM mpobiieMoil B OCBOEHUN
KOCMOCa MOJKET CTaTh Mycop, HaKONMUBUINICA HA
opbute 3eMyy 3a rojbl 3ayCKOB KOCMHUYECKHX
paxeTr. YHUUYTOXKEHHE Mycopa MoXKkeT ObITh IIpO-
BeJIeHO C TOMOUIBLIO CIIeNaJbLHLIX JIa3ePOB.

Muorue roAnl YeJIOBEKa He MOKUAaeT MBICIL,
YTO, BO3MOIKHO, I'le-TO B KOCMOCE CYIIeCTBYIOT
Ipyrue pa3yMHBIe cyliecTBa. BecumciieHHOe
KOJIMYeCTBO 9HTY3HACTOB O0BEJUHSIIOTCS B MEXK-
JIyHapoJHBIE OpPTAaHM3aIlMU, HO IO HbIHEIIHEro
MOMEHTa MX [JefATeJbHOCTh He ofecreyusa Jo-
Kas3aTeJbCTB TOr'0, UTO MbI He OJHHOKHK BO Bce-
JIeHHOH.

BepoaTHo, KocMHYecKle KCCJIeAOBAHUSA 1103~
BOJISAIT OPraHM30BaTh NPOM3BOACTBO HOBBIX MaTe-
pHaioB, HMOJIyUeHHEe KOTOPBIX Ha 3eMJie HeBO3-
MOJKHO, HAIIpUMeEP KPHUCTAJIOB. 3alachl IoJes3-
HBIX HCKOIlaeMbIX, KOTOpbIe MOAXOAST K KOHIY,
MOTYT BLIHYIUTL JIIOAell 7o0LIBaTh PyAYy HaA APY-
rux IJIaHeTaX M HAaYy4YUTHLCS MCIIOJIL30BaTh d9HeEp-
ruio CoJHila B XocMoce.

Kaxercs, norpebyerca He TaKk y»X MHOTO Bpe-
MeHH JJIsI TOro, 4TOOBI CTAJI0 BO3MOYKHBLIM opra-
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HI30BaTh MoceJsieHue Ha Mapce. Bo Bcsakom cay-
yae, Ha COBPEMEHHOM YpPOBHe Da3BUTUS HAYKHU
CYL{eCTBEHHBLIX TeXHHYECKUX IPeNsATCTBUNA AJId
aroro Her. IIpesxae Bcero norpedyercs Oonblias
neAarorosuTenbHad pabora Ha Mapce, KOTOpyIo
JOJKHBI BBIIIOJHUTL SeCITAJIOTHLIE alllapaThl A0
npubLiTud acTpoHarros. 1IpobyeMbl IOJydeHNA
sHepruy MoryT ObLITh pemieHBI IIpaAMO Ha Mapce.
s paGoTel Ha »TOI MJIaHeTe, BUAUMO, Heo0xo-
IuMbl 6ojiee Jlerkue ckadaHApBI, TAK KaKk CHJIa
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Bosnoscro, max 6ydem evizaadems
Kocmodpom Ha Jlyne

TSXKeCTH TaM OoJblie, ueM Ha JIyHe, 1 TsKeJ bl
cxadaHAp CUIBLHO 3aTPYAHUT ABUMKEHUE,
OrcyrcrBue Ha JlyHe armocgepsnl nesaer ee
IIpeKpPacHBIM MEeCTOM JJIsI CTPOUTENLCTBA obcep-
BATOPHI M MPOMEXKYTOUYHBLIX KOCMOJAPOMOB IJIs
crapTa KOCMHYECKHX KopalbJed, oTIpaBJisio-
LUXCs B lajleKHe nyTellecTBUsl. Bo3MOXXHO TaK-
’Ke, 4TO Ha JIyHe yaacrTcs opraHu30BaTh HOOLIUY
MOJIE3HBIX HMCKOIIaeMbiX WJaU TypusMm. Hiad ocy-

388



LIeCTBJIEHU S 5TUX IPOEKTOB, CKOPee Bcero, oyaer
BeiOpas IOokuBIi nomioc JIyHbl, TaK Kak OH mo-
cTosiHHO ocBenieH CosiHileM, 4TO 00eCIIeunT KPyr-
JIOCYTOUHYIO paboTy COJTHEUHBIX DaTapeii.

He uckioueHo, 4To npy oOHaAPYKEeHNH AOCTA-
TOYHOI'0 KOJINYeCTBa BOAbI, HAXOKJEHUH crmocoba
BBIPA0OTKM BO3AyXa W MepeHoca MUKPOOpPTrauu3-
MoB Mapc yzactcsi mMpucHocoCUThE A4 JKU3HU
JoAeil, naske ecyau 3To 3aliMeT HECKOJILKO ThICAY
Jet. HeoGxoagunmocTh B 93TOM, BHJIUMO, BO3HHUK-
HEeT, TaK KaK POCT HaceJeHUA IIJIaHEeTHI yoKe cell-
Yac CJUINKOM OBICTPELIiT, U BCKOpe 3eMJIsT IPOCTO
He CMOJKeT ITPOKOPMHUTEL BCeX POAUBUINXCH JIIO-
neii. Iyist Toro utobbl OCBOEHUE APYTUX ILJIaHET
CTaJI0 BO3MOYKHBIM, HEOOX0JMMO HAaYyUUThLCS HC-
IOJIL30BATHL IIOJIE3HBbIE MICKOIIaeMble, HalifleHHbIe
Ha MecTe Oyayleil KOJOHUH.
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