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Marepus

Bce Ha cBeTe COCTOMT u3 Marepuu. Jlio6oit
npeaMer, J000e XMMHUUYECKOE BellecTBO,
nobas Belmb — 3TO MaTepusa. MaTtepus — He
TOJIBKO TO, YTO MOYKHO YBUI€Th CBOUMH I'JIa3aMH,
Kak, HapuMmep, 6ymara, 13 KOTOpPO# cZieJlaHa 3Ta
KHUTa, MM TUnorpagckas KpackKa, KOTOPOMH
HalleYyaTaHbI CJIOBA U UJLIIOCTpanuu. MaTtepueit
SABJIAIOTCA ¥ KPOILleYHble NBIIMHKY, He BUJHBIE
HEBOOPY’KEHHBIM I'Ia30M, 3JaHUS ¥ aBTOMOOMIIN,

JKHUBBIE CYIIECTBA — J€PEBbA M JIIOAH, TOPbI
¥ obJyiaKa, fa ¥ BO3AYX, KOTOPBIM MBI JBIIIUM.
Bce naHeThI M 3Be3Jbl B JAJEKOM KOCMoOCe
npeacTaBadoT coboit marepuio. I3 matepun
cocTouT abcooTHO BcA BeenenHas. Cama ke
MaTepHusioOpa3oBaHa N3 MeJIbYaHIINX KUPIUYK-
KOB, KOTOpble Ha3bIBAaIOTCS aTOMaMH (cM. ¢. 6).

YT0 obuwero mexay
6a604K0M U KaMHem?
O6a 3Tux obbekTa
COCTOAT U3 MaTepum
Ba6oyka — xwuBas
Martepusi, KaMeHb —
HexuBas

Cy1iecTByIOT Takue o6JiacTu, I'ie MaTepuu
HeT. JTO 3HAYWUT, YTO HET BOOOIIe HHUYEro.
ITonHOE OTCYTCTBHE MaTEPHH HA3BIBAETCA BAKY-
ymom. OfHaKO a6COIOTHBIM BaKYyM BCTPe4aeT-
csi kpaiiHe peako. HaspaHue «KOCMHYECKOe
IIPOCTPAHCTBO» IOAPAa3yMeBaeT, YTO peUb UgeT
0 IYyCTOM IIPOCTPAHCTBE, T'Zie MaTePUsl OTCYT-
cryer. Ha camom ke fese ato He Tak. Haxe
BOTZaJIEHHBIX INIYOMHAX KOCMOCA BCETAa MOXKHO
00HapYKUTHh HECKOJIBKO HUYTOXKHBIX IIBIIMHOK
HJIN KpollledyHoe 00JIa4YKOo rasa.

Marepus CyIIeCTByeT B TDEX OCHOBHBIX (op-
MaX, KOTOpble HAa3bIBAIOT COCTOAHMAMM. ITO

Teeppoe T KugkocTb

Teno | ‘ % ’

a3

TBepHoe, *KUJKOe M ra3oo6pasHoe COCTOSHUE.
B TBepIOM COCTOSIHUM, HAIIPUMED, BO JIBAY, MOJIe-
KYJIbI (CBA3aHHBIE MeXKy cO00H aToMBI, cm.c.12)
HaxoAATcA OJU3KO0 APYT oT Apyra. CABUHYTbCA
CO CBOHMX MECT OHU MOTYT C GOJIBIINM TPYAOM.
ITosTomy TBepable IpegMeThl He MEHAIT HU
o0beMa, HA (opMbl. B sKUAKOCTAX, HAIpUMED,
B BOJie, MOJIEKYJIbI HAXOAATCS HENOJAJIEKY APYT
OT APYyra, HO IPOYHbIE CBA3Y MEXKAY OTAEJIbHBIMUA
MOJIEKYJIaMH OTCYTCTBYIOT. IloaTomy sxuaKOCTH
CIIOCOOHBI U3MEHATH (HOPMY U TeUb, XOTS OHU
He MEeHAIOT 00'beM, KaK U TBepAble Tesa. B raso-
00pa3HOM COCTOSTHNY, HAIIPUMED, B 1apax BOABI,
MOJIEKYJIbI OBIIKYTCA cBoGoxHo. IloaTomy ras
MOJKET U3MEHSATh 06'bEM U I[eJIUKOM 3aIIOJIHATD
J1000M1 KOHTEeHHEep, B KOTOPHIA ero IoMeIamoT.

CocTosiHMEe MaTepuU CIIOCOGHO U3MEHAThCS:
TBEPJOE TEJIO MOYKET CTATh JKUAKOCTIO, a KU~

BosaywHbI Wwap HanonHeH
rops4mBo3gyxom Tenno,
coobLiaemoe ropenkamu,
3acTaBnfeT MONeKynbl
BO34yxa BHYTpU LwWapa
auratbes 6bicTpee U 3a-
nonHATL  6onbwnii 06beEM
Bo3saywHbIi wap ctaHoBMTCA
nerye okpy>arouero Bo3ayxa
v B3neTaeT
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KocTh — razom. Kak npaBmuiio, Takoe IIpouCx0-
IWUT pu HarpeBaHuu Tej. COCTOsIHME MaTepUHU
MOJKeT MEHATHCA M B OOPATHYIO CTOPOHY: ras
IIpeBpaIiaeTcs B J)KUJKOCTD, & JKUIKOCTh 3aTBEP-
ZIeBaeT. ITO CIyUaeTcs, KOTLa TeJjia OXJIAXKAI0T.
CaMbIM HATJISIAHBIM IIPHUMEPOM CJIYXKHUT BOAA.
Besa Boga Ha 3eMiie HAXOAUTCS B HEIIPECTAHHOM
OBUXKEHUU, IepexOAs U3 OJHOT0 COCTOAHUA
BAPYroe B XO/e TaK Ha3bIBAeMOT'0 KPYTrOBOPOTa
BOJBI B IpUPOJE.

B atom kpyroeopore CoJiHile HarpeBaeT Mope.
ITox meiicTBHeM Tellia BOAA UCIIAPAETCS, U HEBU-

Kanenbku Boab!
npeBpaLLaloTCca B CHEr

Map npespatlaerca
B KaneJsibku Bofbl

npespawaeTca
B nap 1
Mope

Mpu KpyroBopoTe Boas!
B NPUPOAE COCTOsIHWE BOAbI
n3MeHsieTcs.

IUMBIN BOASTHOM IMap NOAHUMaeTcA K HeOy. BoI-
COKO HaJl TOBEPXHOCTHIO CTAHOBUTCA XOJIOAHEe,
U IIap CHOBa ITPeBPAIIlaeTCs B )KUAKOCTD, 00pasy-
IOTCA KPOILIEYHbIE KAlleJbKU BOABI, CTDAHCTBYIO-
e 1o HeOy B BuAe 061aK0B. HeKOTOpbIE Kamneb-
KU CJIMBAIOTCH, CTAHOBATCS CJIMIIIKOM TAYKEJIBIMU
¥ [ajalT Ha 3eMJII0 B BUAe AOXKAA. [pyrue
KalleJbKH BeTep TOJHUMAEeT BhIIIIe, BEICOKO HaJ
ropamu, rze elie xouogHee. TaMm OHI CHOBa U3Me-
HSIIOT CBOE COCTOSIHUE U 3aMeP3aloT, IPeBpalliasich
B cHe)kMHKHU. CHer majaer Ha 3eMJIO U TaeT,
npespalasacs B BoAy. U rayas, 1 02xAeBas BOJa
CTEKaloT B PYy4YbH M PEKH, KOTOPBIE TEKYT B MODE.
3aTeM KpyroBopOT ITOBTOPSETC.

Y BOAOMEPKU O4eHb nerkoe
Teno, n oHa ymeeT 6bICTPO
CKOSIb3UTb NO NOBEPXHOCTHOM
nneHkKe Boab!

.

CsoiicTBa MmaTepuu

Marepus objafaeT MHOTMMHU XapaKTePHBIMU
O0COOEHHOCTAMHU, MJU cBoicTBamMu. OQHO U3
TJIaBHBIX CBOMCTB MaTepHUH — €€ COCTOSHUeE.
Jpyroe cBOICTBO MaTepHUH — 3TO BUJ aTOMOB,
U3 KOTOPBIX OHA COCTOMT. ATOMBI OJHOI'O BHAA
Ha3bIBAIOTCSA XUMHYECKMM 3J1eMeHTOM (CcM. C. 6).

TpeThbe cBOMCTBO MaTepPUU — ILIOTHOCTD. ITO
KOJINYeCTBO MaTepHUH, coJeprKallieecs B OIpesie-
JIeHHOM o0beMe. YeM GOJIbIlIe MAaTEPUH COAEP-
JKHUTCS B OLHOM Y TOM ’Ke 00'beMe, TeM ILIIOTHee
BemgecTBO. OT IIJIOTHOCTH 3aBUCHT, OyAeT Ju
IIpeAMeT 1JIaBaTh UK yToHeT. Eciu miIoTHOCTD
00'beKTa MEHbIIIe, YeM ILIOTHOCTD BOA bI, OH Oy JeT
naaBaTh. IIIOTHOCTS jKeJie3a BhIIIE IIJIOTHOCTH
BOJbI, IIO3TOMY 2KeJ1e30 TOTOHeT. OMHAKO ecJId U3
2KeJie3a cieJIaTh KOPIIYC JIOAKH, B HEM OKaKeTCA
MHOTO BO3JyXa, IJOTHOCTh KOTOPOTO OYeHb
maiia. CpelHAA IJIOTHOCTb KOPHYycCa, CogeprKa-
IIEero ’xeJyie30 M BO3AYX, MEHbIlle IIJIOTHOCTHU
BOJEI, [IO3TOMY JIOAKA HE TOHET.
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ATOMBI

Bca MaTepus COCTOUT U3 aTOMOB. OTAeIbHbII
aTOM CJIMIIKOM MaJl, YTOGBI ero MOJYKHO
6BLTI0 YBUAETH Ja’Xe B CHJIBHBIN MUKDPOCKOI.
OpHako U3 00beJUHEHHBIX aTOMOB COCTOAT BCE
TBepAble Tejla, XUMUYECKHe BeleCcTBa U 00'beK-
TeI Bo BcesenHoil. Hanpumep, B 6ysaBo4HOM
TOJIOBKE COJEeDPIXKUTCS NMPUOIN3UTETBHO MUJI-
JuapA MUJIIUAPLOB aTOMOB.

AToMBI, CIOCOOHBIE JIETKO IlepeABUTaThCs
JPYyTOTHOCUTEILHO APYTa, 06pasyoT dKUAKOCTH
U rassl. ATOMBI, 3a(DUKCUPOBaHHEIE 00JIee JKEeCTKO
U He oOsagampliye CcBoOOAOM IepelBUXKEHUs,
00pa3yIoT TBepAbIe Tesla. B mpupoze BecTpeyaoTea
92 Buga aromoB. Emte 17 BUAOB y4eHble IOJY-
YHJIH B J1aGOPATOPUSAX MCKYCCTBEHHO. ¥ KaXKJ0T0

CawmblIin npocTol — atom Bogopoaa (1), o4eHb nerkoro
| rasa, U3 KOTOPOro B OCHOBHOM cocTouT ConHue (cm
| ¢ 11,42). HeoH (2) — ras, ucnonb3yemslii B peknam-
HbIX ra30CBeTHbIX TPYOKax B xentkax auu copepxurcs
MHoro cepbl (3) Kanbuwit (4) Heo6xoauMm, 4TO6bI HaLLM
KOCTV 6b1nM 3a0poBbIMM Cepebpo (5) — AparoueHHbINn
metann Bartome csuHUA (6) MHOr0 Cy6aTOMHbIX HacTuL,
NOSTOMY CBUHEL| O4eHb TsXeNbI Ero npumensitoT ans
M3roTOBNEHUSA rpy3vn 1 apobu

BHJA aTOMOB €CTb CBOM MHAWBUAYAJIbHBIE CBOM-
crBa. BemecTBo, cocTosIiee TOJIBKO U3 OLHOTO
BHJA ATOMOB (XMMHYECKHUX IJIEMEHTOB), HA3bI-
BaeTCA MPOCTHIM.

OcHoOBHad 10715 00beMa aToMa IMPUXOAUTCS
Ha nycrory. OZHAKO B 3TOM IIyCTOTE €CTh ellfe
6oJree MeJIKMe YaCTUYKY MaTePUH, Cy0ATOMHbIE
YaCTULBI. ITO IPOTOHBI, HEUTPOHBI U 3JIEKTPOHBL.
ITpoToHb! 1 HEIiTPOHBI COGPAHBI BMECTE B LIEHTPE
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Cy6aToMHble
YacTuubl, Ha3bl-
BaemMble NpoTo-

HaMM U HeMTpOHaMW,
cobpaHbl BAgpe Onek-
TPOHbI 6bICTPO ABUrAIOTCH
BOKpYr sgpa, obpasys pas-
JINYHBIE 3NEKTPOHHbIE 060N0YKK

aToMa ¥ 00pas3ylOT ero sApo. JJIEKTPOHBI IO
pasMepy ropasio MeHblIe, U OHH OBICTPO
BpAIalOTCsa BOKPYT sinpa.

DJIeMeHThI Pa3JIMYAI0TCs1 YHCJIOM CyOATOMHBIX
yactui. IIpocreiinii XUMUYECKUA 3JIEMEHT —
BOAOPOJX, TOM KOTOPOTO COCTOMT JINIIIh U3 ABYX
YacTHIl, OAHOTO IPOTOHA M OZHOTO dJIEKTPOHA.
B s11060M aToMe Y11C.10 IPOTOHOB PABHO YUCJIY
3JIEKTPOHOB.

CnoBo «pagnoaKTUBHOCTL» NPU-
Aymana dpaHuysckas yyeHas
nonbLCKOro npoucxoxaeHus Ma-
pus Kiopu (1867—1934) OHa
uccneposana MMHeparns!  gana
Takoe Ha3BaHMe HEeBUAUMBIM
nyyam, KoTopble Ucnyckanm He-
KoTOpble o6pasubl. T nyyn
BO34eicTBOBaNM Ha hoTobyma-
ry v anekTpuyeckme npuéopsbl
Mapus Bbigenuna Te BelecTsa,
KOTOpble OTBeYanu 3a NoBbl-
LWEHHYI0 paauoakTUBHOCTb, U
OTKpbINa ABa HOBbIX ANEMEHTA,
NONOHUIA N paguii

PapguoakTuBHOCTH

ATOMBI B GOJIBIIIMHCTBE CBOEM CTAaOMJILHBLI U He
U3MEHSIOTCA C TeueHHMeM BpemeHH. OQHAKO
€eCTb U HeCTaOUJIbHbBIE aTOMBI, II0JJBEP)KEHHbIE
pacnany. Korga takue aTombl pacmajgamoTcs,
OHM BBIAEJISIIOT HEKOTOPbIe YaCTUIIBI M U3JIYYAIOT
sHepruio. Takoe siBJleHNe Ha3bIBae€TCA PAJgUO-
aKTUBHOCTHIO. IIpuMepaMy DafgMOAKTHUBHBIX
XMMUYECKUX 3JIEMEHTOB CJIY?KaT yPaH, ILTy TOHUH
¥ paguii. Beifesnsiss 4acTULBI ¥ 3HEPTHIO, OHU
npeBpamiaoTca B 6oJee npocTeie aToMbl. Taxk,
yPpaH IpeBpaljaeTcsi B CBUHEIN. JTO Ha3bIBaeTCs
PaANOaKTHUBHBIM PAcIafioM. ¥ paAuoaK TUBHBIX
3JIEMEHTOB PacnajIPOUCXOJUTC PA3HOU CKOPO-
cThi0. PafimoaKTUBHOCTH, OHA JKe pajualus,
MoOKeT OBbITH ONACHO}, OHA BPEAUT >KUBBIM
opranuamamM. Ho npu TiaTeJbHOM KOHTPOJIE
ee MpUMeHeHHEe IPUHOCUT MHOIO II0JIb3bI
B MeJHIIMHE U HayYHBIX UCCIEeJOBAHUAX.

Bo3pacT ppeBHeervneTckux
MyMWiA onpepensetca U3
U3MepeHuii o4eHb cnabom
pagvauumn, KoTopyto uc-
nyckaeT cofepXxaLLuii-
cA B HUX yrnepop
3TOT MeToA HasbiBa-
eTca papuoyrne-
POAHBIM [aTUPO-
BaHem
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MeTanjabl

Xnmnqecxne 3JIEMEHTHI MOXKHO Pa3/leJIUTh
Ha HeCKOJbKO rpymnn. Camyo 60JblIyio
TPYIIY COCTaBJISIOT MeTaabl. CBOIiCTBa MeTaJI-
JIOB OTJIMYAIOTCS OT CBOMCTB APYTUX 3JIEMEHTOB,
Has3bpIBaeMbIX HeMeTaJlJIaMH. B oTjinuue oT He-
MeTaJIJIOB, OHU XOPOIIIO IPOBOJSAT TEILIO U 3JIeK-
TpudecKuil Tok. Ilpy KOMHaATHOM TeMIepaType
3TO TBep/ble Tesia. MeTaJlJIbl OTINYAIOTCA IPOY-
HOCTBIO ¥ TBEPAOCTHIO, & UX [IOBEPXHOCTb MOYXKHO
OTIOJIMPOBATH A0 6recka. Korga merannnyueckue
TeJia HAaXOAATCA [0 OOJIBIINM AaBJIEHUEM, OHU
HU3MEeHAT (QopMmy, TO ecTb AedOpMHUPYIOTCA
M CILTIOIIIUBAIOTCA, & HE PACCHINIAIOTCSA U HE TPEeC-
KawoTca. Takme 0COGEHHOCTH CBOMCTBEHHBI
6GOJIBIIIMHCTBY METAJLJIOB, HO He BceM. MeTaJjin-
YeCKUI HaTPUIl MATOK, a METAJLIINYECKAsA PTYTh
Ipu OGBIYHOM TeMITepaType IpeCTaBIsAeT CO00H
cepebpUCTYIO XKUJKOCTh.

Cratys Ceo6ogpbl B Hblo-l?lopKe, 8 CWA (cneBa),
cpaenaHa U3 TOHKOW NIMCTOBOW Meau C KapKacoM BHYTPU
YucTtas menb obnapjaeT kpacHoBaTsiM 6neckoM. Co
BpeMeHeM OHa B3avMOAEVCTBYeT C BO3QYXOM
W NOKpbIBAETCA 3EeNeHOBaTbiM HaneTom,
okucbio Mean Ky3oB y 60MnbLUMHCTBA aBTO-
Mobuneit (BHM3Yy) caenaH U3 CTanbHbIX
NUCTOB, KOTOPbIE OTNMHAIOTCA NPOYHOC-
Tbt0, CPABHUTENLHOM NErKOCTbHO, U3 HUX
nerko wramnosaTb AeTany CIOoXHON
dopmbl OgHako cTanb Ha Bo3ay-

Xe B NPUCYTCTBUM Bnaru
pxaseer. [o3ToMy Ha cTanb-
Hble NUCTbI Ky30Ba cHa4ana
HaHOCAT aHTUKOPPO3NOHHOE
NOKpbITUE, a NOTOM CRoW
Kpacku.

CoBpeMeHHbI
camoneT «BbouHr-747 Nxam6o»

COCTOUT U3 YeTbIPEX C NMWHUM MUNNUOHOB AeTanen,
WU MHOTWE U3 HUX caenaHbl U3 MeTannos. NaBHbIM
maTepuanoMm ana diosensxa (kopnyca), KpblibeB
W XBOCTa CNYXMUT NPOYHBIN U O4EeHb NErkuin metann
antoMUHUn

B dheitepBepkax ucnonbaytoT CMeCcn MeTanIM4eckoro
nopoLLKa, HanpUMep, MarHus, C Apyrumu BeLLecTeamm,
KOTOpPbIE NPU CropaHWK AaloT SipKUEe pasHoUBETHbIE
orHu

Biarogapsa cBoeil IPOYHOCTH U TBEPJOCTU
MeTaJlJIbl HCIOJb3YIOTCA B CTDPOUTEJNLCTBE,
MAalIXHOCTPOEHUHU Y APYTUX O0JIACTAX TEXHUKH.
B NPOMEBINIJIIEHHOCTH KCIOJB3YIOT JKeje30, HO
He B yucToM Buzie. K sxesie3y 106aBisIoT Jpyrue
BEIIIECTBA, Yallle BCEro yriepox (cm. ¢. 10), 4To0nl
MOJIyYUTh CTaNb. MeTaJl, CILJIaBJIeHHBIH ¢ ADY-
TMMH MeTaJIJIAMU I HEMETAaJIJIaAMU, Ha3bIBAIOT
cnaBoM. CylIecTBYIOT COTHH COPTOB CTajH,
B KayKJJOM M3 HUX COAEPIKATCS CBOU KOJIMYECTBa
yriepojau APYTUX 3JIEMEHTOB, X KaXKAbIi IIpea-
Ha3HaueH JJIsI ONPeeJIeHHBIX LIeJIei.

ﬂOpO)KHoe nonoTHO BUCAYEro mocta
3akpenneHo Ha TONCTbIX Tpocax,
cAenaHHbIX U3 BbICOKONPO4HOW CTanm
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ITIpoussoacTBO MeTaJ1I0B

YucThble MeTaJLIbI, KaK, K IPUMePY, 30JI0ThIE Ca-
MOPOAKH, BCTPEYAIOTCH B IIPUPOAE OYE€Hb PEJKO.
Boubiiieit 4acThi0 METAJUIBI COAEPHKATCA B TOPHBIX
nopozaax. Ocobo 6oraTas MeTaJIOM IIOPOZia HA3kI-
Baercs pyzoii. ¥eses3o BbIAeIAIOT U3 PYALI, Ha-
rpeBas ee [0 Tex I0OP, IIOKa OHA He PaCIJIABUTCS.
ITOT Ipoliecc Ha3bIBAETCsA BBHINJIABKOM.

KpacHble KpoBsiHble TeNbLa COAepXaT atombl
Xenesa, KOTOpble BXOASAT B COCTaB remMorno-
61Ha, BeLLecTBa, NEPEHOCALLEro KUCNopoa

AnoMuHNeBas pyAa Ha3blBaeTCsl GOKCUTOM.
YT0o06BI BHIIVIABUThH AJIIOMUHN M, 00KCUT 06paba-
THIBAIOT XUMUYECKUMHU IIpeliapaTaMH U IpoIryc-
KaloT yepe3 Hero aJieKTpuyeckuii Tok. Takoit
IIpoliecc Ha3bIBAETCH 3JIEKTPO.TH30M.

| f@n”ﬂﬂﬂﬁﬂumm

Baaropoaubie metaibl

HekoTropsle MeTasIbl Ha3pIBalOT 0JIAarOPOAHBI-
MM, WIM [IparoueHHbIMH. Bo3aMo)XHO, Takue
Ha3BaHUSA METAJLJIbI I0JIY YUJIH IIOTOMY, YTO OHU
pelKH, a foObIYa UX U3 Py bl OUeHb TPYAOEMKA,
TaK 4TO BJaJieHle MU CTaJI0 CHUMBOJIOM BJIACTH
u OorarcTBa. OmHM MeTaJIbl LEHATCA H3-3a
KpacuBoro usera u 6Jsecka. [lpyrue ueHATcA
IIOTOMY, YTO U3 HUX JIerKO BEHIKOBATh WU OTJIUTh
TOHKUe 3aMBbICJIOBaThle YKPAIIeHUA.

Cpenu nparoueHHBIX MeTasJIoB OCOOHAKOM
cToAT 30J0TO (868epxy) u cepebpo. M3-za Hux
JIIOAM BOeBaJIM U yGuBaJIM APYT Apyra. B nocien-
Hee BPEMS 3TU METAaJLJIbI CTAJIM LEHUTHCA ellle
GoJrbllle 13-3a TOTO, YTO OHM IIPEKPaCHO IIPOBO-
O AT 3JIEKTPUYECKU TOK. VX UCIOJIB3YIOT 1P
HM3TOTOBJIEHUH MepeKjoyaTresiell, KOHTaKTOB
¥ IPYTUX yacTei aseKTpoannaparypsl. Cepebpo
CMEILMBAIOT C PTYTHIO ¥ U3 3TOTO CILJIaBa AEJIa0T
3yOHBIe IIJIOMOBI.

CepebpsHble yKpalLeHWs Ha Tonope
BPEMEH BUKWHIOB NPWU3BaHbI 6bINK
noA4YepKkHyTL BRnacTb U 60raTtcTBo
cBOero Bnagenbua.

1




XUMHUA

yriaepona

yrnepon — OJVIH U3 CAMBbIX BaXXHBIX XMMMIYeC-
KHUX BJIEMEHTOB, U3 HEr0 COCTOUT IATAA
YacTh YeJ0BEYECKOTO Tesa. ATOMEI yIJiepoAa
JIETKO COEAUHSAIOTCA MEXJY Co00i M ¢ ApyrumMu

ATOMbI yrnepofa, npeacTaBneHHble Ha
UNICTpauMnM B BUAE 3eneHbix wa- -
PUKOB, COEOUHAIOTCA C aToMamm :
Kucnopoga (KpacHble wapukh), 4
asota (cuHmMe) u Bogopoaa ,,/
(6enble) Mo-pa3HomMy KOM-
6UHUPYACH, OHW 06pa3ytoT
BelWecTBa, coaepXallu-
€ecs B XMBbIX OpraHu3-
Mmax, Hanpumep, caxap
W Kpaxman

P

aTomaMi (cxm. ¢. 12). Brarogapsa aToMy yriepox
cocTaBIsieT OCHOBY OTPOMHOrO KoJHMYecTBa
pa3Ho0Opas3HbIX MaTEePUAJIOB, OT JPEBECUHBI JO
n.1actmacc. PazHooGpasue yriepoAHbIX COeAUHe-
HHUII HacTOJbKO BEJHKO, YTO UM IIOCBAIIEHAa
OTAesbHas1 06J1aCTh HAYKH, OpraHNm4YecKass XUMUS.

Yrnepoa MOXeT CyLLecTBoBaTL B pa3nuny-
Hbix dopmax. Korga ero atomsbl
COeAVHAIOTCSA B LUECTUYI ONbHUK,

y \\ nony4yaeTcsa MArkUi YepHbli

. CNouCTbIN rpacmT, U3 KOTO-

poro genatoT KapaHaaLum
Ecnn xe oHu coepuHs-

%9
o 0

N

3

s

b,

\
\

. t0TCA B ApYrom nopag-
) \ Ke, nosly4aeTcs anvas,
Y camoe TeBepaoe Be-

wecTso B Mmupe

ATOoMbI yrnepoga cno-
CO6HblI  COeaUHATLCA
apyr ¢ apyrom un obpa-
30BbIBaTb ANMHHbIE Lie-
noykn HedTb npepcrtas-
NAeT CO60M CNOXHYH CMECb
COTeH BewecTs, NOAO6HbIX
1306paxeHHbIM Ha unmcTpa-
umm Cpeam coeanHeHui yrnepoaa
€CTb ra3006pasHbiini MeTaH, B MONeKyne
KOTOpOro aToM yrfiepoga COeaviHeH C Ye-
TbIpbMS aTOMaMN BOAOPOAA, U XKUOKWA OKTaH,
MOfleKyna KOTOpOro — 3TO uenoyka u3
BOCbMM aTOMOB yrfiepoga v BocemHaguaTu
aToMoB BoAopoAa

&

LR

F4pWN

ATOMbI yrnepoga mMo-
ryT coeauHATLCA U Ta-
KMM 06pa3oMm, 4To no-
ny4aroTca oTaefbHble
KOSbLA, MOXOXME Ha 0Xe-
penbs Takoe KonbLO CO-
CTOUT M3 LWecTn aToMoB
yrnepona, U ero HasblBaloT
/ 6eH3onbHbIM Ecnn kaXxapin aTom
yrnepoga CoefvHeH eLle u ¢ aToMom
BOAOPOAA, NoNy4aeTcs XMmmuyeckoe coean-
HeHue, Ha3biBaemoe 6eH3onoM Benzon wu-
POKO WUCMONBL3YIOT BO MHOIMX OTPacnax npo-
MbILLUNEHHOCTU.

B ocHOBe Bcex »KMBBIX OPTaHU3MOB HAXOJUTCS
yriepoj. OTO Halla KOXKa, BOJIOCHI, KPOBb,
MBIIIIIIBI, KOCTH ¥ MO3T, BCe YaCTH TeJia IITHL, PbI6,
HACEeKOMBIX U YepBeii, 3T0 JI00as 4acTh PACTeHUA.
Ha)ke B OCHOBE XMMHYECKOTO BeIlleCTBa, U3
KOTOPOT'O COCTOAT HAIIU M'eHbl X KOTOPO€e Ha3blI-
Baerca THK, nexxut yraepoa. IlosTomy xumuio
yIJIepofia YacTo Ha3bIBAIOT « XUMUEH XKU3HU » .

Bca xun3Hb OcHOBaHa Ha yrnepoae Yrnepop cefsbl-
BaeTcA C ApYrMMKM atomMamm u obpasyeT pakoBuHY
YNUTKKW, nay4bn nanku, MypasbuHble AiLa, KOPHU
pacTeHu n 6ecyHMCneHHoe KOoNnuM4ecTBO ApYyrux
OpraHoB 1 OpraHuamos



Kucaopon

Mm He MO’KeM HM YBUJETb KUCJOPOA, HU
OLIYTUThEroBKyc i 3anax. Tem He MeHee,
OH COCTABJIAAET IIATYIO YaCTh BO3AYXA U SBJIAETCHA
JKU3HEHHO HeoOXOAMMBIM. UTOObI Y)KUTh, HAM, TAK
’Ke KaK JXKUBOTHBIM U PaCTeHUAM, HaI0 JbIIIATh.

Kucnopog — oanH u3 ca-
MbIX pacnpoCTpaHeHHbIX
Ha 3emne aneMeHToB
OH cocTasnseT okono
nosIoBMHLI BECA 3eM-
HOW KOpbl, BHELLUHEW
060M04KN NNaHeTbl.
B coegvHeHun c Bo-
AOpOAOM OH o6pa3syeT
BOAY, MNOKPbIBAOLLYIO
6onee ABYxX TpeTew 3em-
HOW NOBEPXHOCTU

Kucnopos — HenmpeMeHHBIN YYaCTHUK XMMMU-
YEeCKUX PeakIUil, UAYIINX BHYTPU J060I MUK-
POCKOIIMYECKO KJIeTKH JKUBOI'0 OPraHNU3Ma, B pe-
3yJIbTaTe KOTOPHIX PaCIIEIIAIOTCSA MUTaTeJIbHbIe
BelleCTBa M BHICBOOOXKJaeTCsa dHEPrusd, Heo0Xo-
AUMas AJId )KU3HU. IMEeHHO 03TOMY KHCJIOPOJ
TaK HEOOXOAUM KaXAOMY KUBOMY CYIIECTBY
(3a UCKJIIOYEeHMEM HEMHOTMX BUJIOB MUKDOGOB).

Mpu ropeHun BelecTBa COeAUHATCA C KUCNOPOAOM,

BblAenaa npu 3TOM 3Hepruio B eBnae tenna u ceeta

B ra3oBom pesake cropaet ras,

KOTOpbI Ha3biBaeTCA
aueTtuneHom

Bomopoxa

aMbIM pPaCIpPOCTPAHEHHBLIM 3JIEMEHTOM BO

BcenenHoii aBiserca Bogopoa. Ha Hero npu-
XOAUTCA OCHOBHAsA Macca OOJIBIIIMHCTBA 3BE3N.
Ha 3emie ocHOBHas 4acTb BOAOPOJa (XUMUYeE-
ckuii cumBos H) cBasana ¢ kuciaopogom (0O),
obpasya Boay (H,0). Bogopoxs — mpocreitmuit
U CaMbIii JIETK NI XUMUYECKU A 3JIEMEHT, TaK KakK
Ka'KJAbIil €ero aToM COCTOUT JIMIIb U3 OZHOTO
IIPOTOHA ¥ OJJHOTO 3JIEKTPOHA (cM. c. 6).

B Havane XX Beka Bogopo-
[OM HanosHAMm aupuxabnu,
6onbluve BO3AyLUHbIE Cyaa
OpHako Boaopoa 04eHb Nerko
Bocnnamensietca lMocne He-
CKONbKUX KaTacTpod, Bbl-
3BaHHbIX NoXapamw, Boaopoa
B AMpuxabnax nepecramm
ucnonb3oBate CerogHs B BO3-
AyxonnaeaHUKM UCMNONb3YOT
APYro nerkuin ras — Hero-
pro4min renuin

Boxopoj coefuHAETCA € YTIIEPOAOM U 06pasyeT
BelllecTBa, KOTOpPbIe HA3bIBAIOTCH YIJIEBOJODO-
namu. K HIM OTHOCATCANIPOAYKTHI, TOJTydYaeMble
U3 IPUPOJHOrO rada U ChIpoi He)TH, HAIIpUMeED,
raszoobpasHble IIponaH U OyTaH, UM XKUIKUNA
6eH3MH. Boopo TaK)Ke COeJUHAETCS C YIiIepo-
JIOM ¥ KHCJIOPOJOM ¢ 06pa3oBaHUEM yIriIeBOJOB.
KpaxmaJu B KapTodese u puce, caxap B CBEKJe
ABJIAIOTCS YIJI€BOJAMMU.

ConHue u gpyrue 3se3fbl
B OCHOBHOM COCTOSAT U3
Bofopoaa B ueHTpe 3Bes-
Abl Yy AOBULLIHbIE TEMnepa-
Typbl ¥ AaBNEHNA 3acTaBs-
nAlT atombl BoAopoAa
cnueaTtbCA Apyr C ApYrom
1 npespawiaTbCa B ApYron
ras, renuin Mpu 3TOM Bbl-
AenseTcs orpoMHoe KoNu-
4eCTBO 3Heprum B BUAE
Tenna u ceeTa.




MoJaeKyJabl

Bce 006beKTHI U BellleCTBAa B HaIlleM MUpe
cocToAaT u3 aToMoB. OZHAKO aTOMBI PEIKO
CyIIecTBYIOT caMu 110 cebe. OGBIYHO OHU CBA3BI-
BalOTCA C APYTMMH aTOMaMU ¥ 06pas3yioT MoJie-
Kyasl. Hanpumep, B ra3006pasHoOM KHCJIOPOJe
OTAeJbHBIX aTOMOB Kuciyopozaa (O) Her. ITu
aTOMEBI CBA3aHBI TONTapHO. MoJIeKy1a KUCI0poAa
umeer ¢Gopmyay O,. XuMHUYEeCKHe BellleCTBa
Ha3bIBAIOTCA MPOCTHIMM, €CJIM UX MOJIEKYJIbI
comep>kaT aTOMbI ogHOro Buaa. Korma aTomsr
OZHOTO XMMHYECKOTO 3JIEeMEeHTa COeJUHSIOTCA
C aTOMaMH ADYTUX 3JEMEHTOB, OHU 06pas3yioT
CJIOKHOE BemecTno. [[Ba aToma BOIOPOJa M OJUH
aTOM KHCJIOpoAa 00pasyroT Mosiekyy Boas H,O,
CJIOXKHOTO BelllecTBa. B MoJIeKy1ax MpUPOAHBIX
MuHepajoB coaepxxurca 50—100 aTomoB naT-
HaAUATH — JBAJUATH DAa3JIUYHBIX DJIEMEHTOB.
B mMosekysrax MHOTHX IJIACTMACC MOTYT COJEep-
YKaTbhCS MUJIJIMOHBI aTOMOB, HO TAKH€ MOJIEKY JIBI
00pa3oBaHbI BOCHOBHOM YTJIEPOJJOM, BOJOPOJOM,
KHCJIOPOJOM ¥ a30TOM. MeK Iy aTOMaMu B MOJIe-
KYyJle BOSHUKAIOT XMMHYeCKHe CBA3HU.

KoBaneHTHas cBs3db 06-
pasyercsi, koraa BHeww-
HWA 3NEKTPOH OAHOro
aroma o606LecTBnaeT-
CA C 3NEKTPOHOM Apyro-
| ro aroma. OBa aTtoma
> ful BOAOpOoAa KOBaNeHTHO
- CBA3aHbI C aTOMOM KWC-
nopopaa, o6pasys Mone-

kyny soab! H,O.

Mpn o6pa3oBaHUM MOHHOW CBA3N
aToM TepseT wnm npuobpeTtaeT
QNEKTPOHbI, 3apsAXeHHble OTpU-
uatensHo AToMbI, obnagaroLine
3NEKTPUHECKUMU 3apsiAaMU, Ha3bl-
BaroTcA MoHamu (cm. c. 13). Mono-
XWUTENbHbIE U OTPULATENBHbBIE UOHBI
B3aWMHO NpUTArMBaloTCs U obpa-
3Y0T MOHHYI0 CBA3b HaTpuii n xnop
CBA3aHbl B XNOpUA HaTpus, 06bI4-
HYIO NOBaPEHHYIO CONb.
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B ocHose Monekynbl OHK, umetowencs B Hawmx
reHax, f1eXuT rpynna atoMoB, UMeHyemasa pubo3omn
3T1arpynna noBTOPSETCS MUNIMOHBIPa3 Ha NPOTAXEHUU
ANVHHOM cnupanbHon uenu

ATOMBI yIiIeposia JIETKO 00pa3yioT XMMUYeCKHe
CBA3U MEXXZAY COOOH M CO MHOTMMH APYTUMU
BUJaMu aToMOB (cM. ¢. 10). CBaA3bIBaACh APYT
C JPYrOM, aTOMBI yIJyIepoAa MOTYT JaBaTh OYeHb
nnuHHBIe nenu. HepeJko Takas 1ellb COCTOUT
U3 OJMHAKOBBIX aTOMHBIX Tpynmn, Ha3bIBaeMbIX
3JIeMeHTapHBIMY 3BeHbSIMU, KOTOpPhIe TOBTOPA-
IOTCA COTHH WJIM JajkKe THICAYM pa3 Ha BCEM
NpPOTsoKEHU U MOJeKyabl. Takoi TuI MoJseKyJ
Ha3bIBAIOT IOJINMEPOM, a dJIeMeHTapHbLIe 3Be-
Hbsl — MOHOMepamu. MHOrue BUABI IIJIACTMACC
U UCKYCCTBEHHBLIX BOJIOKOH, HAaIIpUMeD, IIOJIH-
3THUJIEH, AKPUJI ¥ HEHJIOH, IBJIAIOTCS IOJIMMepa-
mu. ITonuMepHBIMHM SABJISAIOTCA U MOJIEKYJIBI,
comepoKalecs B )KUBBIX OpraHU3Max — ILeJI-
JII0JI03a B PACTEHHUSAX, XUTUH B 3AIUTHOM IIO-
KpOBe HaceKOMbIX, a Takke [JTHK, Hocurenp
reHeTH4ecKoil nHGopManuu.

e ——— MexmonekynapHas cBa3b
9 il ﬁ obycnoBneHa cnabbiM Npu-
b 2 TSXKEHVEM, BO3HUKAIOLLUM
; MeXAay NonoXwWTensHo 3a-
PAXKEHHOW 4acTbio MOSIEKY -
Nbl U OTpULATENLHO 3aps-
XXEHHON HacTblo coceaHen
MOneKy bl




Kpucramniasr

Bo MHOTHX TBePABIX BEII[eCTBAX PACIIOJI0XKe-
HHUEe aTOMOB WJIM MOJIEKYJ (UKCHUPOBAHO,
HO BOBCe He XaOTH4YHO. OHO MOAYUHSAETCS CTPO-
| romy mopaAky, UMeHyeMOMY KPUCTaJJIMIeCKOH
| pelIeTKO, TO eCTh BEIeCTBO 06PasyeT KPUCTA-
ael. Kpucrana umMeer reomerpudeckyo ¢hopmMy
C YeTKUMM yYTIJIaMU U IJIOCKUMU TPaHAMH, pac-
TIOJIOKEHHBIMH IO OIIPe/ieJIEHHBIM YTIJIOM APYT
K Apyry. MHOrme 4ucTthle MeTaJIbI, a TaKXKe

caxap, COJIb ¥ IPUPOJHBIE MUHEDAJIbI 0618 JAI0T
KPUCTAJJINYECKOM CTPYKTYPOA.

Keapy A,

AT
Kpuctanne! ksapua B nec-
YWMHKAX UMEIOT TPEXTPaHHYIo )
topmy. Kpuctannsl nbaa . j
B CHEXWHKAX LLeCTUrpaH-

Hble

Nep,

Camas mpocrasi KPUCTAJIJIMYECKAsA CTPYKTY-
pa — KyOu4ecKas, HAIIOMUHAIOIAA SIUK WU
KOopo6ky. Kybuueckyro cTpyKTypy UMeeT aiMas.
Borarelii KajgblueM MHHepaJ ruic o6jagaer
MOHOKJIMHHOM CTPYKTYPOM, IIOX0KeH Ha cjlerka
CILJIIOIeHHBIN CIMYedHbIH KOpo6ok. Taxme
IpUPOJHbIe MUHEPAJbl, KAK DYOUH U U3YMDYJ,
06pa3yioT KPYIIHbIE APKO OKPAIIIeHHbIE KPUCTAJI-
apl. IX pacKajbIBalOT U HUIHQDYIOT, HOJydas
JIparoueHHble KAMHH.

He6onbwue kpuc-
TannuKn MUHepa-
NnoB BO MHOMUX
FOPHbIX MOPO-
fAax CnoxeHbl
BMeCTe Hano-
pobue KUpnnynkos
obpasya 60nblumne npasunb-
Hble pOPMbI. DTW rekcaroHanbHbie
(LecTurpaHHbIE) KOMOHHbLI COCTORT
el 13 6asansTa.

PacTtBOopsI1

Pasmemaﬁ're YalHYI0 JIOXKKY ITOBapeHHOM
CcOJIM B CTaKaHe BOJBI, U COJIb HCYE3HET.
OaHaKO ecsiu BhI TONIpoGyeTe 3Ty BOAY HA BKYC,
TO y6eAuTeCh, YTO COJIb IO-IIPEXKHEMY CYIIlecT-
ByeT. OHa mnpocto pacrBopmyack. KpymnHbie
KPYIMUHKY MU KPUCTAJLIMKY COJIU PACIIaINCh HA

oTAenbHBIE aTOMBI. Teneps 3T aTOMBI CBOGOLAHO
IJIaBAIOT MEXJAY MOJIEKYJaMU BOJbI, HO OHHU
CJIMIIIKOM MaJibl, 4YTOGHI UX YBUAETH. BeliecTso,
KOTOPOEe PAcTBOPAET JPYTroe BellleCTBO, Ha3bIBAIOT
pacTBopuTeJieM. PacTBODEHHOe BellecTBO BMECTe
C PacTBOPUTEJIEM HA3bIBAIOT PACTBOPOM.

Korza BeliieCcTBO pacTBOPAETCS, €r'0 ATOMBI WJIN
MOJIEKYJIBI TEPSIOT WJIU IIPUOGDETAIOT 3JIEKTPOHBI
(cMm. c. 6). Hanpumep, noBapeHHAas COJIb, XJOPHL

B Bogax MepTBOro Mops oM Tak MHOro, 4TO 60bLue
pPacTBOPUTLCH OHA YK€ He MOXeT.
Takoin pacTeBop HasbiBaloT

HaCbILWEHHbIM.

narpus (NaCl) npu pacTBopeHnn pacnagaercs
Ha arombl HaTpus (Na) u xsopa (Cl). Hatpwuii
TepsieT OAUH 3JIEKTPOH U CTAHOBUTCSA 3aPSAXKeH-
HbIM mnoJsoxxkureasHo (Nat), a XJIop NIpuHUMaeT
3TOT 3JIEKTPOH U 3apskaeTcs orpunatensHo (Cl).
[T0.10°XUTeTbHO MJIN OTPHUIIATEJLHO 3aPAXKEeHHbIe
ATOMBI Ha3bIBAIOTCA HOHAMM (c M. ¢. 12).

Ecmu BBl mepeMermraeTe cOJIb C IIECKOM, TO
[10.Iy4YUTCSA He PacTBOP, a cMech. B cMecu HeT HU
pacTBOPUTENSI, HU PACTBOPEHHOTO BeIIECTBa,
a MOJIEKYJIBI BeIleCTB He U3MEHSAIOTCSA U He
00pas3yroT HOHOB.
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XHUMHUS

EKuciaorsl
M OCHOBAHMS

Helco'ropme XUMHUYeCKUe COeAMHEHU OTJIN-
YaIOTCA BBICOKON PeaKIMOHHOM CIIOCOGHO-
cThi0. OHY JIETKO pearupyoTc APYTUMH BeIecT-
BaMH, IIpeBpaIiasach B HOBbIE BelllecTBa. K Takum
COeAVHEHUAM OTHOCATCS KUCJIOTHI 1 OCHOBAHUA .
OcHoBaHMs, paCTBOPUMbIE B BOJE, HA3bIBAIOTCA
mesouamu. CuIbHbIE NN KOHLIEHTPUDOBAaHHbIE
KHUCJIOTBI U II€JIOYM OTJIMYAIOTCSA HAaCTOJBKO
BBICOKOH PEaKIIMOHHOM CIIOCOOHOCTHIO, YTO UX
Ha3bIBAIOT eAKUMU BelllecTBaMu. OHU pa3beJaoT
MHOT'HEe BelllM, B TOM YHCJIE KOXXY 4YeJIOBEKa,
BBI3bIBAA TAYKeJIble XMMHYECKUe 03KOru. CHb-
HbI€ II[eJIOYM Ha OLIYIlb MBLIKHE, IIOXO0XKHe Ha
JKUIKOE XKeJre.

Ciabble KUCJIOTHI Ha BKYC OOBIYHO KHCJBIE,
KaK IPUPOJHasA JUMOHHAA KUCJIOTa B IMMOHAX
u rpeiindpyrax. Ciaabble MIeJI0YU UMEIOT TOPb-
KOBATBIA BKYC, Kak KodeuH B Kope. Kodpeun
ABJSIeTCA IPEeACTaBUTEJIEM aJKAJOUAOB, IIPU-
POJHBIX OCHOBaHMM, COAEPIKAIUXCSI B HEKOTO-

BbIxnonHble rassbl aBTOMOGUIBHBLIX ABUraTenew, rasbl
13 AbIMOBbIX TPY6 3aBOA0B U 3MEKTPOCTaHLUMA coaepxat
coeavHeHVs cepbl M a3oTa ITU coeanHEHUsI pacTBOPS-
I0TCA B Kanenbkax BOAbl, cogepxalimxca B obnakax
M Ty4ax, U 06pasytoT CepHYto 1 a30THYHO KUCNOTbI, KOTO-
pble BbiNagatoT Ha 3eMI0 B BUAE KUCNOTHBLIX OOXAEN.

B 4enoseyeckoM xenygake, koraa B Hero nonapaet
nuia. BolAenseTca cunbHas KUCnoTa, UMeHyemas
consHon JTakucnoTa obnagaeT pasbenatowum
AeicTBMEM W NOMOraeT pasnaratb nTaTenbHble
BeulecTsa, y4acTBys B nuLleBapUTENbHOM
npouecce OHa Takxe ybuBaeT MHOXECTBO
onacHbIX MUKPO60B, KOTOpble MOryT NpUCY T-
cTBOBaTh B NULLe YTo6bIXKENyaoK He pac-
TBOPUNCHA B COBCTBEHHOW KNUCNOTE, OH
BblpabaTbiBaeT 3aLUUTHYIO CNU3b,
TONCTbIM CIOEM MOKPbIBAIOLLLYIO
€ro CTeHKu

MyenuHbIN A8 NpeacTaBnaeT co60i CMeCh BELLECTB,
cpeau KOTOpbIX NPUCYTCTBYET KWUCNbIA anuTOKCUH.
Korpa nyena xanuT, oHa OCTaBnsieT B Koxe 3a3y6-
PEHHOE Xano BMecTe C agoBUTON xene3on. bonb ot
yKyca MOXHO obneruuTb, BTUpas cnabblii pactBop
6ukapboHaTa HaTpus, NUWEBOW coAbl, TO €eCTb
OCHOBaHUsl, KOTOPOe HEUTPaNU3yeT KUCNOTY.

DBIX pacTeHusaX. MHOI'Me pacTeHUsI HaKaIlJINBaIOT
aJIKaJOUALI B CBOUX JIUCThAX U cTebaax. OHu
AROBUTHI, IO3TOMY KUBOTHBIE UX He eIAT.

B MoJiekyJIax KHUCJIOT COAEPIKUTCA BOLOPOL.
Hanpumep, dopmyia ceproit kuciaorsl H,SO,,
a cossinoit HCI. B BoAHBIX pacTBOpax BOAOPOX
obpasyeTr nosoxxureabHbI uoH H* (cm. c. 13).
HoH BoZOpPOA ABJIAETCSH, B CYLIIHOCTH, aTOMOM
BOJZOPOJA, JUIIEHHBIM CBOEro 3JIEKTPOHA, TO
€CTh IIPOCTO IPOTOHOM (cM. ¢. 6). Kuciora nerko
BCTyINaeT B peaKIVH, IIOTOMY YTO OHA Bcerja
rOTOBA OTJATh 3TOT IPOTOH B 0OMEH Ha JpYyroi
uoH. C ApYroil CTOPOHBI, IPOTOH U3 KUCJOTHI
MO’KeTIPUHATH, NN AKLENITUPOBATh, 3JIEKTPOH,
HeCYILUM OTpHUIATEJbHBIN 3apAl, U CTATh




OcuHbIi 5[ TaKkxke kucnow npupogsl. Bonb
OT YKyca MOXHO 06ner4unThb, BTUpas B paH-
Ky cnabbivi pacTBOp aMmuaka (HaluaTbip-
HOro cnupta). AMMUaKk SBNsSeTCA OCHOBA-
HUEM, HEATPaNU3yoLWNM KUCIOTY

HeUTpaJabHBIM. II03TOMY KHCJIOTBHI CJYy’KaT
IOHOpPaMU IIPOTOHOB U aKIENITOPAMU 3JEKTPO-
HOB. OCHOBaHMABEAYT Ce0s IPOTHBOIOJIOKHBIM
00pa3oMm, OHU IBJIAIOTCA aKI€IITOPAMU IIPOTOHOB
¥ JOHOPaMH 3JIEKTPOHOB.

KucioTel U I1€JI0YM IMIMPOKO HMCHIOJb3YIOT
B IIPOMBIIIIJIEHHOCTHU. KaskAbIi ros IpOu3BOJAT
MUJIMOHBI TOHH C€PHOI KUCJIOTHI. Ee mcmosns-
3YIOT B aBTOMOGUJIBHBIX aKKYMYJIATOPAX, B IIPO-
U3BOJCTBE MOIOIIUX CPEJICTB, B3PBIBYATBHIX
BeILleCTB, YIOOPEHUI U KpacuTeJen.

XHMHUA

Kuciora uau memnous?

IIpoGoBaTh HEM3BECTHYIO KUJKOCTh Ha OIYIIb
WM Ha BKYC, YTOOBI ONIPEJEJUTh, 3TO KUCJIOTa
WK 11eJI04b, YPE3BBIYAWHO OIACHO M MOJXKET
0KasaThCsa Jake cMepTeJbHbIM. OGBIYHO TaKOe
NIPOZEJILIBAIOT C IOMOIIBIO MHAUKATOpa. MHAN-
KaToOp — 9TO Bell[eCTBO, MEHAMIIee ILBET IIpU
Io6GaBJIEHUH €r0 B KUCJIOTY HJIM I11eJ104b. CaMbIM
M3BECTHBIM MHINKATOPOM SIBJIAETCSA JIAKMYC.
Ero ucmoJsb3yioT B BUZe pacTBOpa HUJU CYXOH
MOJIOCKM OyMaru, IpONUTAaHHOMN 3TUM BeIecT-
BOM. B 06BIYHOM BH e JaAKMYC PO30BOTO I[BETA.
IIpu noGaBJIeHUH €r0 K KMCJIOTE IIBET MEHSeTCs

B cpepgHue Beka yxxacHas 60nesHb Yyma ybvusana
MWUNNOHBLI Ntogeii. Tena NOKOMHNKOB 06nuBanu
N3BECTbIO, CUNbHOW eaKoi Lenoybto. N3secTb
y6uBana Mukpo6bl 1 cnoco6¢TBOBasa 6bICTPOMY
pasnoxeHuto Ten

Ha KpPacHBIH, a K IeJoud — Ha cuHuii. Eciun
OKpackKa JIJaKMyca He MeHseTcs, TO BelleCTBO,
K KOTODOMY ero no6aBUJIM, HE SABJIAETCA HU
KHCJIOTOMH, HU IIeJIOYbI0, OHO HEMTPaJIbHO.
KuCI0THL U 111eJ104M OYEeHb BaXKHBI AJIS 3€M-
JlefeJIAA U JIECHOrO X03sicTBa. JIro6oe pacTrenue
Jydile BCEro pacTeT Ha II0YBE OIIpeJeIeHHOTO
THUIA: KUCJIOH, HeMTPAJbHOM JINOO II[eJIOYHOM.
THuIl T0YBBI MOXXHO U3MEHUTD C IIOMOIILIO A00a-
BoK. Tak, BHeCeHHe U3BECTH B KHUCJIYIO IIOYBY
IIpeBpallaeT ee B HEMTPAJIbHYIO.
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SPH3HKA

Tarorenue

BceJeHHaa cocrout u3 marepuu. Marepusa
JBHKeTCA oA AeicTBueM cua. OgHON u3
~1aBHBIX 1100, KaK TOBOPAT, QyHAaMeHTaJIbHbIX
:L1 AB1A€TCs CIJIa TATOTEHU I, MY IPaBUTAIHAA.
T:000i1 MaTtepuanbHbIN 00BEKT 06JIaaeT cobCT-
3eHHOIi rpaBUTanueil. OH IPUTATUBAET APYTHE
20BeKThI. B Hallleil moBceJHEBHOM YK U3HU CAMBIM
G0 1bIIHM MaTePHUATbHBIM 06'bEKTOM SIBJISIETCS
3eM.1s. Ee TAroreHue yaep)KuBaeT Ha 3eMHOM
TI0BePXHOCTH HAC U APYTrUe O0bEKTHI.

Cuna TAroteHna ConHua 3acrae-
NAeT NnaHeTbl yaepXuBaTbCs
Ha cBOWX opbuTax

Bce Tes1a — OT MEKPOYAaCTHUII, COCTABJIAIOIMX
aTOMBI, 10 CAMbIX GOJIBIIIUX 3BE3J — IPUTATHBA-
I0TCA JPYT K ApPYyry. YeM MeHbIlIe PacCTOSHHNE
MEXXAYy TeJaMH, TeM CHJbHee OHM IIPDUTATU-
BaroTcsa. C yBeJIMYEeHUEM PACCTOAHUSA 3TH CUJIBI
ocnabeBaroT. 3eMJs — KPYIHBIA 00BEKT, HaX0-
AALIUHACSA B HEIIOCPeACTBEHHOM 6JIM30CTH OT HacC,
I03TOMY ee IIPUTS)KEHHe BeJuko. Ha BeicoTe
HECKOJIBKUX COT KMJIOMETPOB HaJl IOBEPXHOCTHIO
TATOTEHHEe ropaszo ciabee, MO3TOMY OOBEKTBI
MOT'YT Y AQJIUThCA OT 3eMJIH.

[COBOPAT, YTO aHINUNCKUIA y4e-
Hbll caak HbloToH (1643—
1727) npvwen K uaee o cune
TAroTeHWs, Korga yemaen na-
fawoowee ¢ aepesa A610KO
MoyemMy s6NOKO NafaeT TO4HO
no HanpaBneHWlo K UEHTPY
3eMnun? HbloTOH pewwmn, YTo
3emnsa npuTarueaeT ero Naeun
HbloToHa nonoxunn Havano
HOBOW 3pbl B HaYyKe.

- — FpaeuTauus JlyHbl BO3-

-« pencteyeT Ha Boay Mu-

pOBOro okeaHa W 3a-

CTaBnseT ee ypoBeHb

ﬁ ; nogHuMaTbes Mockonb-

Ky 3emna Bpauiaertcs

BOKPYr CBOEM OCU, 3TOT NOABLEM Bbi3blBaeT NPUMBbI
B OQ4HUX MecTax v OT/IMBbI B APYrvX

I'paBuTanusa 3eMau IPUAAET MaTEPUATHHBIM
00'bEKTaM CBOMCTBO, KOTOPOE Ha3bIBAETCS BECOM.
BoJablias KHATA TAXKeJIa, IOTOMY YTO OHA IIPU-
TSruBaeTcA 3emMJei, 1 Mbl IDOTUBOIIOCTABJISIEM
CHuJIe TATOTEHUS CUJY CBOUX MYCKYJIOB, KOrJa
nogHuMaeM ee. Mbl IPUBLIKJIHU K BeCY 00bEKTOB
Ha 3emie. Jlyna menbine 3emiu, MO3TOMY €€
rpaBuTtanua mMenbire. Ha Jlyne Ta ke xKHUTra
6ymer nmpubau3uTEeSbHO B 6 pas sierye, yem Ha
3emie. Ha 3Be3ne, cocTosAlleil 13 OrpoMHOrO
KOJIMYecTBa MaTepPHUH, 3Ta KHUra 6yJeT BeCUTh
MHOT'O TOHH.

B kocmoce nputskeHne 3emnu cnaéeet ATU KOCMO-
HaBTbl HAXOAATCS B COCTOSAHUU HEBECOMOCTH

Bec 3aBucHUT OT rPaBUTALIN, HO Macca He 3a-
BUCHT. Bec — COOTBETCTBYeET CHJie TATOTEHUS,
HmelicTBylolleii Ha 00beKT. Macca — 3T0 KoJtuue-
CTBO MaTepPHUH, CoAeprKaleiics B 06'beKTe, TO eCTh
KOJIMYeCTBO MUKpodacTull, Bec kuuru Ha 3emite,
Ha JlyHe niam Ha Kakoi-HUOyAb 3Be3ne GyaeT
pas3HbIM, HO Macca ee OCTaHeTCsI HeM3MEeHHOM.




Camonet 3

yaepXxuBaeTcs B BO3AyXe 3a
cyeT paBHoBecua cun [pa-
BUTaUMA 3emMnun TAHeT ero
BHW3, HO ee ypaBHOBELLMBA-
eT NnoAbemMHas cuna, BO3HU-
KatoLas, korga so3ayx o6-
TeKaeT Kpbinbs camMonera,
vmetoLme ocobyto copmy

Cwuna 3emMHoro
NPUTAXEHNUR

JHOYM M3 OCHOBHBIX CHJI, JEMCTBYIOIUX BO
BcesleHHOH, sABJIsAETCA CHUJIAa TATOTEHUA.
Ipyras — sjeKTpoMarsuTHas cuiaa (cum. ¢. 30).
JlBe 3TUX CUJIBI AEHCTBYIOT Ha PACCTOSAHUU.
Ecson nBa o6bEKTa CONPHUKACAIOTCA, MEXAY
HUMH TOXKe JeHCTBYIOT (GU3NYecKHe CHJIBI.
Korpa Be1 BOMBaeTe rBo3b B I€ePEBO, CUJIA yaapa
MOJIOTKA ITepeJlaeTcs I'BO3LIO M 3aCTaBJIAET €ro
IPOHMKATh BriIy0b ApEBECHUHBI. ITO — CHJIA,
BBIBBIBAIOIAA ABUIXKeHUe. [lepeBo oTBedaeTr
IPOTUBOJEICTBHEM, CONPOTHUBJISACH I'BO3LIO.
B urore cuia conpoTuBJIeHHs cnoco0Ha cpas-
HATbCA C CHUJION yJapa MOJIOTKOM II0 LLIAINKeE
reo3as. Torma reos3fb Iepecraer ABUraThCH.
Crenyromnuii yaap MOJIOTKOM MOXKET €r0 COTHY Th.
JTo0 — cuJa, BEI3BIBAIOIIAA Ae(opMaIHIO.

Y NTuuUbl SiKaHbl ANWHHBIE U LUMPOKO pacCTaBfeHHbIe
nanbubl, NO3TOMY €e BeC pacrnpenensercs no cpas-
HUTENbHO 60MbLUON Nnowaan HAkaHa nerko teraer
no NUCTbAM BOAAHbLIX NUNWUIA U HE NPOBaNUBaEeTCH

Cuna conpoTuBneHus Bo3gyxa
TOPMO3UT neTawun camonet

= 3Ty TOpMO3ALLYIO CUny Ha3blBa-

-

10T NO6GOBLIM CONPOTUBNEHNEM,
OHa ypaBHOBELLMBAETCA CUION
TAMM CaMoneTHbIX Asurarenei

rrres

No6oeoe
CONpOTUBNEHNE

JaBiieHue

Cuyia yIapoB MOJIOTKA, 3arOHSONIAA I'BO3Jb
B JepeBo, NPUKJAALIBAeTCA K HeOGOJbIIOMY
Y4acTKy — OCTpHUIO rBo3fas. Takoil ke CHJIBI
yaap, IPUJIOXKEeHHBIN K TYIIOMY 'BO3JI0, MOXKET
He 3arHaTh I'BO3Jb, IIOTOMY 4YTO Tellepb CHJA
pacIpezeJieHa 1o 6oJblIeMy yyacTKy. Beanunna
CHUJIBI, IPUXOAAIIAACA Ha ONPEJeJIEHHYIO IJIO-
IaAb, HasblBaeTcsa AaBjieHHeM. OCTPBIA HOX
XOPOIIIO PEXKeT, IOTOMY YTO IIPUKJaJbIBaeMast
K HeMy CHJIA KOHIIEHTPUPYeTCs Ha HeOOJIbIIIOoM
.I0IIafy JIe3BUsA, M DU 3TOM Da3BUBAETCHA
00.1bI110€ JaBJIEHUE.

DPU3UKA




DPHU3HUKA

A BuKEeHNE

1060e ABMIKEHHME NPOMCXOAUT IOA Aeii-
cTtBueM cuJ. O0bEKT OCTaeTCsA HEITOABUK -
HBIM HJIM JBUTAeTCs IO IPAMOM C TOCTOSTHHOMH
CKOPOCTBIO, €CJIM TOJBKO KaKasa-HUOYAb CUJIa He
3aCTaBUT €ro ABUraThCs ObICTPee, U3MEHUTH Ha-
NpaBJIeHUEe UJIU 3aTOPMO3UTh U OCTAHOBUTHCS.

ABTO6YC He caBWHeTCs
C MecTa, noka asurartens
He pa30BbeT AOCTATOUHYIO
cuny v He npueepeT ero
B ABuMXeHne CBOICTBO
06bLEKTOB COXPaHSATb CO-

CTOfiHUE AOBUXEeHUAa wun
MOKOR Ha3bIBaeTCs UHep-
uven Ecrm asTobyc pesko
3aTOPMO3MT, NAaccaXxupoB
6pocuT Bnepea, NOCKOsb-
KY WX OBMXXEHUIO HWUYTO
He NpensTcTByeT

Ectb MHOTO BUIOB ABMKeHUA. OGBEKT MOYKET
JBUTraThCA INPAMOJUHENRHO, KAK PaKeTa B KOC-
moce. [IBH>KeHre MOXKeT GbITh KDYTOBBIM, KakK
BEPTUTCA IIIAPUK HA BePeBOYKe, KOTOPHIM KPY-
TAT B Bo3ayxe. O6beKT, ABMIKYIIUIICA TIOZO06HO
MasiTHUKY, COBEPIIaeT BO3BPATHO-TIOCTYIIATEJb-
HOe JBH)KeHHe. [[Bu)KeHHe OGBEKTa BOKDYT
CBO€l1 0CH, KAK KPYTUTCS KOJIECO UJIK OTBEPTKA,
Ha3bIBaeTCA BpalllaTeJbHbIM.

Tpenue

Korzaa compukacaromnyecss 00beKThl ABUKYTCS
OTHOCHUTEJIHHO APYT APYTra, OHU TPYTCA. B peayib-
TaTe BOBHUKAET CUJIa TPEHUsI, KOTOPasA MPeIsAT-
CTBYeT ABUKeHHU 0. Eciii nOBepXHOCTH 06'LEKTOB
mepoxoBaThle, TpeHue cuiabHee. Eciu jxe oHuU
rJafikue M CKOJb3KHe, OCOOEHHO KOrja OHU
cMasaHbl MacjoOM, TpeHue ropasno ciaabee. Tpe-
HUe — «Bpar Malll¥H»: OHO U3HAIIMBAET AeTaJI!
¥ IIpeBpaliaeT [10JIe3HYI0 3HePruo B 6ecroiesHoe
Terio. Ho TpeHne MOXKeT GbITh HEOGXOJUMBIM.
ABTOMOOGHJIb 3aMeAJIAET X0 ¥ OCTaHaBJINBAETCSA
M3-3a TPDEHUs, KOTOPOe BO3HMKAET IIPY HAXKATH K
Ha TopMOo3a. ['yceHuIbI OyIbA03epa LEeISIOTCS
3a 3eMJII0 C TAKOH CHJIOl, UTO HE CKOJIb3AT
(88epxy). IToaTomy 6y 1b103€P CIIOCOOEH TOJIKATH
nepen co00i OrPOMHbBIE KYYU I'PYHTA.

JIBDKHWMK CKOMb3UT MO CHEry M3-3a TOro, YTO MNbhKK
[aBAT Ha CHer v TpyTcs 06 Hero. TpeHue HarpeeaeT
CHer, OH TaeT U NOKPLIBAETCA CKOSb3KOW NNEHKOW
BO/bI, OTHEro TPEHWEe Pe3Ko YMeHbLLIaeTcs

Ha niopen, kaTarowmxca Ha kapycemm (criesa), kpome
3EMHOr O NPUTSAXKEHWA AEACTBYIOT ELLLE HECKONbKO cun
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alIMHBI OYeHb 00JIer4aroT TPYJH JIIOJei.
Pab6ora sn060i#f MamMHBI OCHOBaHa Ha
neicTBUM (pU3UYECKUX CHJI. MaliumHa MOXKeT
OBITh CJIOXKHOM, KaK DEaKTHBHBIN ABUTraTeJb
MJIM KOMOaiH, a MOXKeT ObITh ¥ OYEeHb IIPOCTOI,
KaK JIOM, C IOMOII[bI0 KOTOPOTO IPUIIOJHIMAOT

MauiuHbI
|

TSIYKeJIbIil KaMeHb.

[peBHune erunetckue nupa-
Muasl (criesa) 6binm NocTpoe-
Hbl C MOMOLLIbIO NPOCTENLLINX
MalLL1H — nosorux NnaTcopm
n KatkoB [BuxyLien cunon
cnyxwunn niogn Byposas ca-
MOXOfHas ycTaHoBka (BBep-
XY) — COBPEMEHHas MaLLMHa,
B KOTOPOW 6Yp (MO CYTW, BUHT)
NpUBOANTCH BO BpaLLeHue
Asuratenem

Pblyar — 370 XXECTKWI CTepXeHb, CNOCO6HbINA NoBopa-
umMBaTLCA Ha Touke onopbl Ecnun 3Ta Touka pacnona-
raeTcs 65vXKe K OQHOMY KOHLLY pbivara, To HeGobLLoe
ycunue, NpUNoXeHHoe K APYroMy KOHUY, no3sonsieT
NoAHATL 6ONbLLOMA rPY3, XOTA U HEe CIULLKOM BbICOKO

Cy11ecTBYIOT CJIeAYIOIIYe BUABI IPOCTEHIIINX
MaIluH.

* Haknonnas niaockocrs — nosioras miatgop-
Ma WMJIM IaHAYC, YTOOBI TIePeTacCKUBATh WJIN
TIepeKaThIBaTh TSAXKeJIble O6'beKTHI.

* KauH — zaBe cxojsinyecs HaKJIOHHBIE I1JIOC-
KOCTH, KaK Jie3BHe HOXKa MJIX TOIIopa.

¢ Peruar — »xeCTKUii CTeP)KeHb, I0BOPAaYNBAIO-
muiicd Ha IIapHUpe KMJIM Ha TOYKe OIOPHI,

KaK JIOM.
BHMHT — KJIMH, CBEPHYTHIH B (DOPMe LITOIIOPa
¥ CIIOCOOHBIM pacTajJKUBaTh TBEpJble MaTe-

LLIkvB u Tpoc (cneBa) N3MeHsoT
HanpasneHue TAroBOro ycunus
Kak npasuno, Tpoc nerye TaHyTb
BHU3, a He BBepx Ecnu nponyc-
TUTb TPOC Yepe3 ABa LUKMBA, TO

pHaJb.
Komeco 1 ocs — Kpyr, Bpamaomuiicss BOKpyr

MOXHO NOAHATL 60MbLINIA rpy3 CBO€ ocH.
OpHako Tenepb TPOC NpuaeTcs ¢ IIIkuB — KOJIECO C *KesI060M Ha 00601e, Ipes-

BbITArMBATL HA 6ONLLUYH ANWUHY Has3HA4YeHHOM [JIs1 KaHaTa, Lely UId Tpoca.
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PU3UKA
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JHeprusa

Bnepmﬁ — 3TO CHOCOOHOCTH NIPUBOLUTH
MaTepHIo B ABUKEHUE, BbI3bIBATH N3MEHEe-
HUA U BBINOJHATH pabory. B moBcenHeBHOIM
JKM3HU HAC OKDYXKAIOT pas3juuYHble (HOPMBI
3Hepruu. JHeprus cCBeTa U 3ByKa paclIpocTpa-
HAETCA II0 BO3AYXY B Buze BonH. Tenora — ato
TemyoBas ¢opMa 9HEpPruu, JBIIKEHUE — 3TO
KuHeTuuyeckas. O0beKThI 001aKaI0T dHEepruei,
3aBHUCAIIE OT HUX MECTOIOJIOJKEHMs, U 3Ta
¢opma 3Hepruy Ha3bIBAETCA IMOTEHIMAIbHOM.
BasyH Ha BepIIIiHe X0JIMa IMeeT ITOTeHIUAIbHYI0
sHepruio. Korza BajiyH HaynHaeT CKaTbIBaThCH,
ero NoTeHUHWAaJIbHAsA 3Heprus IpeBpalaeTrcs
B KMHETHYECKYIO.

Haw mup kynaeTtca B conHeyHow 3Heprum OHa
BbICTYNaeT B ABYX hopmMax — CBETOBOI N TENNOBOW

ConHe4vHol aHeprum TpebyeTcs 60nee BOCbMU MUHYT,
4TO6bI NpeofoneTb pacctosaHue B 150 MNH KM OT
ConHua no 3emnu

JHeprusi BHI3bIBAeT M3MEHEHHUsA, HO M caMa
BUAouaMeHsercs. OHa CIIoCOOHA IEPEXOJUTh U3
oAHoI dopMmsl B Apyryio. IIoTok Bogkl, cTeKao-
LI[Mii TI0 KAMEHUCTOMY CKJIOHY, obJafiaeT K1He-
TUYECKOI 3Heprueil. Mbl MOXKeM HCIIOJIb30BaTh
3Ty SHEPTHIO JJIs pabOThI TMAPO3JIEKTPOCTAHIN
U IIDEeBPATHUTH €€ B 3JIEKTPUYECKYI0 9HEPTHIO (CM.
c. 30). DIeKTPUYeCTBO B COBPEMEHHOM MUpe
NIPUHOCUT HEMAaJIYIo 1oJb3y. Ero MmoxHoO nepena-
BaTh Ha OOJIBIIINE DACCTOAHHUA IIO IIPOBOJAM,

OHeprua NpucyTcTBYET B pa3nu4Hbix hopmax u ne-
pexoauT u3 oaHon copMbl B Apyryto Bes3 aHeprum
Haw MUp 6bin 6bl A6CONOTHO TEMHBLIM, XONOAHBIM,
HEenoABMXHbLIM U 6€3MONBHbLIM

Marepus obsagaeT XMMHUYECKOU 3Hepruei,
KOTOopas 3aKJIYeHa B XUMHYECKHX CBA3AX
MeXAy aToMaMu (cm.c. 12). DTy CBA3M 3amacaioT
39Hepruio, Korga o6pasyorcsa, U BHIAEISIOT ee,
Korza pByTCA. MBI HCHOJIBb3YeM XHUMHUYECKYIO
9HEepruio TOIJIWBa, Hampumep, OeHsuHa. Ilpu
TOPEeHUU TOIIMBA PBYTCA XMMUYECKUe CBA3M,
U BBIJeJIAeTCA TEIJIOTA.

Teno yenoseka Hyxpaaetca
B 3Heprumn, 4tobbl Nnoaaep-
XKuUBaTb XU3HEHHO BaXXHble
npouecchl’ cepauebueHve,
AblxaHuve, ABWXeHue JTa
3HEPrnua B XUMUYECKOW
copme npucyTcTByeT B Mn-
TaTenbHbIX BelecTeax, Ko-
TOpble coaepXaTcs B NuLLe
MepeBapuBas nuLly, Mol
nonyyaem 3Hepruo u 3a-
nacaemM ee B €BOEM Tene
B BMAE Kpaxmanau caxapa

3anacbl XMMUYECKOM 3Heprum
B HalleM Tene nepeHocaTcs
K MbllLaM C MOMOLLBIO CO-
Aepxatleroca B KpoBu caxa-
pa Mbiwupbl NpespallaloT ee
B 3HEPruio [OBUXEHURA, 4TO

MO’KHO IIpeBpaIlaTh B Apyrue GopMbI 9HEPTUH.

W NO3BONAET HAM ABUraTbCa
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CoxpaHeHMe sHEPTUN

JHEPruio MOKHO IPEBPATUTH M3 OAHOU POPMBI
B Apyryio. OJHAKO OHAa HHUKOrJa He McYe3aeT
u He BosHuKaeT. OHa coxpaHsaercs. Hampumep,
XUMHUYecKasi 3Heprusa aBTOMOGUJIbHOr0 6eH3HA
IpeBpaljaeTcA B TAKOe JKe KOJIMYEeCTBO SHEPIuH,
pacxoAyeMoil Ha ABUKEeHHe aBTOMOOWJISA, ero
HarpeB M Ha MUCIYCKaeMble UM 3BYKU. 3aKOH
COXpaHEeHUs SHEePruy YTBEp KAAaeT, 4To oblee
KOJIMYEeCTBO 3HEprum Bo BceseHHON Bcerga
OCTaeTCs TEeM YKe CAMBIM.

4
oL

Hpyroit ¢opMoOil 3Hepruu SABJIAETCA caMa
MaTepus. MaTepuio MOXKHO IDEBPATUTH B 9HED-
THUIO, a 9HEPTrUI0 MOXKHO IIpeBPATUTh B MaTe-
puio. Takoro poja npeBpalleHNe UCIOJIb3YIOT
B aTOMHBIX 3JIEKTPOCTAHIUAX (cM. 66epxy).
fnepHas yacTuia, HasplBaeMasa HEHTPOHOM,
cTaJIKUBaeTcsa ¢ AApoM aToma ypasa (1). dzapo
pacnaznaetrcsa Ha ABa ockoJka (2). Ilpu sartom
BBICBOOOK/JAIOTCA OTPOMHBIE KOJIMYECTBA TeIlIa
1 ADYTUX BUAOB 9HEPTUH, a BA0OABOK ellle 1Ba
OBICTPBIX HEUTPOHA (3). DTH HEHTPOHBI CTAJIKU-
BaIOTCA C APYTUMH AAPAaMH YpaHa, U BOSHUKAaeT
nenHada peakuus (4). Pacmiensienue agep Ha-
3bIBAIOT AJEePHBIM JelIeHueM.

DOHU3UKA

AHaJIOTUYHBIH IIpoIece IIpeBpallleHus MaTe-
pPUH B 3HEPTHUIO INPOHUCXOJUT €CTECTBEHHBIM
nyrteMm B riaybunax Cosanua (66epxy). CosHile
B OCHOBHOM COCTOMT U3 BofopoAa. ['uranrckue
TeMIepaTypsl U AaBjieHusA B 1eHTpe CoJsHIA
3aCTaBJIAIOT aTOMBI Bojgopoza (1) ciuBaTtbcsa
JApYT ¢ JPYTOM U NPEBpPAIAThCs B ALpPa aTOMOB
requsa (2). Ilpu saTom BeIAesseTcss OrpoMHOe
KOJIMYECTBO AZePHOM aHeprui (3), usryvyaemMoi
CoJtHIIEM IJIaBHBIM 00pa3oM B BUJIE CBeTa U TeIlIa.
Mo2keT BBIAEJIUTHCA U OAUH HEHTPOH, YTO HOJ-
JepoKUBaeT AAepHYI0 peakuuio (4). Ciusanue
ARep Ha3bIBAETCH AJEPHBIM CHHTE30M.

FeoTepmanbHas 3HEpPrus packaneHHbIx
3EeMHbIX rY6UH BbipbIBAETCA HApY Xy B BUAE
ren3epoB, CTPYi ropayen BoAbl 1 napa.




OPU3UKA
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3BYK

O;moﬁ u3 opM sHepPruu B HaIlleil MoBce-
AHEBHOM XW3HU ABJAETCA 3BYK. 3BYKU
IIPOU3BOJAT KoJebiomuecd (6bICTPO ABUTAIO-
muecst B3aj u Buepex) oobeKThl. Korga 065eKT
K0J1e0JIeTCsI, OH IOIePeMeHHO OTTaJKHUBaeT
U IPUTATHBAET OKPY KA Bo3AyX. Bo3ayx
COKMMAaeTCs U Pa3’KUMaeTcs, KOrZia MOJIEeKY JIbl
BO3Ayxa cONMMKAIOTCA APYT C APYTOM, a IOTOM
CHOBa pacxojaTcsa. BosHukalT obiacTu 1mo-
BBIIIEHHOTO ¥ TOHMKEHHOTO AaBJIEHUA BO3AY-
xa. 9Tu obJyacTU PacnpoCTPaHAITCA BO BCe
CTOPOHBIOT 00'beKTa. X Ha3hIBaIOT 3BYyKOBBIMU
BOJIHAMH.

VICTOYHNKOM 3BYKOBBIX BOJIH SIBJISIETCSA 9HED-
rusa KojebaTeJbHOTO JBHIKEHHUs. JTa 3Heprus
nepezgaeTcs MoJieKyJiam Bo3ayxa. Ilo mepe pac-

CMBIHOK TPETCA O CTPYHbI BUONOHYENM
1 3acTaBnseT Ux kone6aTbcs JTW Kone-
6aHVs nepepaloTcs BO3AYXY, a Takxke
KOPMyCYy BWOMOHYENM, U B pesynbrate
3BYK CTAHOBWUTCSA Kpacueee 1 rpomye

Mopckas Boaa
(1530 m/c)

3BYyKOBble BOJIHbI pacnpo-
CTPaHAITCA OT UCTOYHUKOB
3BYKa Tak Xe, Kak Kpyru Ha
BOAiE OT 6POLLEHHOM ranbku
OpHaKo 3BYK pacnpocTpaHAeTCa BO BCEX HarnpasneHn-
AX, @ He TONbKO FOPU3OHTALHO, KaK BOJHbI MO BOAe

IPOCTPAHEHUS 3BYKOBBIX BOJIH OT MCTOYHMKA
OHM MOCTeIleHHO ciaaberor. OAHAKO eCcJIid Ha UX
IIYyTH OKa’XKeTcA TBepAad rjiajKasi IOBEPXHOCTb,
HampuMep, CTeHa, TO YaCThb 3BYKOBBIX BOJH
OTPa3UTCA OT Hee M BePHeTCs1. MbI BOCIpUHIMAaeM
TaKoe OTpajkeHue 3BYKa KakK 3XO0.

7 Cranb
(5050 m/c)

CKOpOCTb 3ByKa 3aBUCUT OT Cpefibl, B KOTOPOM
OH pacnpocTpaHseTcs B MeTanne atombl
pacnonaratotca 6nuxe Apyr K Apyry, 4em
MONeKynbl B BO3fyxe, NO3TOMY 3BYKOBblE
Kone6aH1a pacnpocTpaHATCA GbiCTpee U Ha
6onbllee paccTosHne

Bo3aayx (343 m/c)

3BYKHU PaCIpPOCTPAHAIOTCA B XKUJIKOCTAX
(Hanpumep, BBOJE) M B TBePABIX TeJax (Hanpu-
Mep, B MeTaJlIax). B »KUAKOCTAX aTOMBI WJIH
MOJIeKyJIbl 6JIMIKe APYT K APYTry, YeM B rasax,
a B TBepJABIX Tesax elre 6uamxke. IloaTomy 3ByK
pacnpocTpaHAeTCA B HUX ropasjo OeIicTpee.
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Bricora 1 rpoMKOCTE 3BYKa

3BYK obJsafaer AByMsaA cBoiicTBamMu (c.v. dua-
epammy 6nu3y). OqHO U3 HUX — BbIcoTa. HU3KUeE
3BYKH — 3TO PACKaTHI FPOMA, YAAaDhI B GOJIBIION
6apabaH. BeicokHe 3ByKH IIPDOH3UTEJIbHBI, KaK
LINTIeHWe 3MeH MU 3BSAKaHbe KOJOKOJIbYMKA.
BrIcoTa 3aBHCHUT OT YaCTOTHI KOJIEOaHUN 3BYKO-
BBIX BOJIH, TO €CTH OT YK CJIa KOJIeGAHUI B CEKYHAY.

HopwmarnbHas
peyb

MepBbiM camoneTom, cko- 14170 o
pOCTb KOTOPOro MpeBbickna CKopoCTb 91 Py

Oty S
3ByKa B BO3AYXe, 6bin peakTuBHbIN «benn X-1» 007'6 \\*

Munot Yapnba «Yak» erep B 1947 roay 8 KanucopHum
pasBun Ha Hem ckopocTb 1126 Km/4,
npeopones 3B8YKOBOWN 6apbep

Y nbTpa3BykoBOe CKaHu-
pyloLLee yCTPOICTBO 06-
nyyaeT Teno naumeHTa
3BYKOBbIMW BOSIHAMU
0OY4€eHb BbICOKOW Hac-
TOTbl  KOMnbloTep
aHanuaupyeTt oTpa-
XEHHOe 3X0 W npespa-
LaeT ero B u3oopaxeHue Ha unnoctpauun nokasaH
MnageHel B MaTepUHCKON yTpo6e

HekoTropble 3ByKH HACTOJIBKO BHICOKH, YTO HALLIN
YIIM He B COCTOAHMY UX ycaslaTb. OHU Ha3bl-
BaloTca yJabTpasBykamu. Cobaku U Jjeryuue
MBILIH XOPOLIO CJBIIIAT YJIbTPa3ByKH. BropsiM

CBOMCTBOM 3BYKa SABJSETCSA €ro I'POMKOCTb.
WNHoit 3ByK HAaCTOJBKO THUX, YTO MBI C TPYAOM
MOJK€EM ero paccJjslarh, KAK THKaHbe Hapyy-
HBIX YaCOB MJIM LIEJIECT JIUCTBbI. [pyroii 3ByK
HACTOJBKO I'DOMOK, KaK I'DOXOT CAMOJIETHBIX
aBUTaTENed MIM MY3bIKa Ha AUCKOTEKe, YTO
MOJKeT IOBPEJUTH HaM CJIyX. [DOMKOCTh 3BYKa,
HUJIY eT0 MHT€HCUBHOCTD, U3MEPAETCA B € JUHU-
ax, HasbIBaeMsIx genubenamu (gB).
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Temiora

Tenno — CyllleCTBEHHAS YaCTh Halllei Ku3-
HU. YToOBI OBIIO TEmI0, MBI HajeBaeM
MOAXOASAIIYIO OeX 1Y, 0c06eHHO B MOpo3. Eciiu
TeMIlepaTypa Halllero Teja BMECTO HOPMAaJIbHOM,
6auskoit k¥ 37°C, onycturca go 30°C, moxer
HAaCTYIUTb CMEPTEJLHO OIIACHOE IIePeoXJIaXKe-
HUe, TUIIOTEPMUS.

Kocmuyeckuin an-
napar, Bo3Bpatia-
IOWUIACA B 3EeMHYI0
aTmocdepy, packans-
eTca aokpacHa. Ytobbl
ConNpoTUBNATLCA Paso-
rpesy, UCNOMb3YHOT CNeLy-
anbHyl TeNNON30NALNOH-
HYI0 O6LUMBKY

MbI rOTOBHM e[y C IIOMOILBIO TEILIA , UCIIOJIb3Y ST
ra3 wiu ajeKTpuuectBo. Temno mpumeHsiercs
B 6€CUMCJIEHHBIX MAIIIMHAX ¥ IIPOM3BOACTBEHHBIX
mporeccax — OT HMSTOTOBJIEHUS KepaMHYeCKUX
U3JeJVA U KCEPOKOIWI [0 BBIJIABKU CTAJIU
¥ IIPOM3BOJCTBA dJeKTpodHeprun. Ha smekTpo-
CTaHIMY OCHOBHAS JOJIsI TEILJIa UCIIOIb3YeTCs AL
TIOJIy4YEeHH s 3JIeK TPNYECTBA, OAHAKOAPYTasi 4aCTh
pacxofayeTcs IOMYCTy Ha oOpa3oBaHNe 00JIAaKOB
napa B OTPOMHBIX OaIlIeHHBIX OXJIQJUTENIAX.

Harpeiite npaktudecku nioboe TBeppoe
TEnNo, Y OHO B KOHLE KOHLOB pacnnaBuTcs
Mpu Temnepatypax Bbiwe 800—1000°C

nnasaTCs Aaxe kamHu PacnnasneHHas
KaMeHHas Macca, KoTopas U3nnBaeTcs
13 ByNIKaHOB, Ha3bIBaeTCA NaBoW.

Tensora — ¢opma s3Hepruu, o6ycioBieHHaS
KO0J1e0aHUAMY aTOMOB ¥ MOJIEKYJI. YeM GrIcTpee
aToOM JBUIXKETCHA, TeM OO0JIbIlIei TeNJIOBOI 9Hep-
rueit oH obsiajaer. B TBepABIX TesaXx aTOMBI
3a(hUKCUPOBaHbI Ha OIIpeeJIeHHbIX TO3NUIUAX,
OJJHAKO KaXXJbIi1 aTOM CJIETKa KoJebeTcs, KaK
LIapUK, CBUCAIOIIMI C IaJblla Ha De3UHKe.
HarpeiiTe TBepaoe Teso, 1 pasmMax KoJeGaHUi
yBesuuurcsi. Ecau kone6aHUsT CTaHOBATCS
CHUJIBHBIMHU, aTOMBI IIOKHJAIOT CBOM IIO3UINH
(«pesuHKa JIOAaeTCA» ) ¥ JBUMKYTCS XaOTUYHO,
6ecniopsiiouHo. TBepaoe Te10 Ipy 3TOM ILIABUTCA
¥ IpeBpalaeTcs B XXUAKOCTh. Harpeiite sxup-
KOCTb, M aTOMBI pas3beryTcs euie Aajblle ApyT
ot gpyra. dKuaKoCTs IpeBpaTUTCS B ras.

Mopa KoXen y KNTOB eCTb TONCTbIV CNOW
Xupa, Ha3blBAEMOro BOPBAaHLIO,
KOTOPbIN NpeAoXpaHaeT nx
TenaoT NepeoxaxaeHUs
B XOSI04HOM Mope.

TemnepaTypa

Xoso — 3TO BOBCE He UTO-TO IIPOTUBOIIOJIOXKHOE
Terty. 9TO IPOCTO HEJOCTATOK Temuia. Tero-
Ta — (hopMa SHEPruM, a TeMIepaTypa — 3To Mepa
KOJIMYECTBA TEILIOTHI B BEI[eCTBE WM OGBEKTe.
Kycox sabnounoro mupora npu 40°C comepsut
GoJIbIIIe TEIIOBOI SHEDPIWH, YeM TOT Ke KYCOK,
octeiBIuit A0 30°C. MBI MOXXeM [IOBOJBHO
TOYHO CYJHUTH O €T0 TeMIIepaType, KOCHYBIIUCH
nupora KOHUYMKAMU MaJbIEB WJIN TybaMu.
OaHAaKO TaKOo# c1oco0 rofUTCA JIUIID B pAMKax
OIIpe/ieIEHHOT'0 TeMIIePATYPHOTO AWAana3oHa.
Temneparypa Boime 50°C u mHmxe —10°C
IpUYUHAET OOJIb ¥ CITOCOGHA TOBPEAUTH KOXKY.
To4YHO U3MEPUTH TEMIIEPATYPY MOXKHO IIPUOOPOM,
KOTODBIN HA3bIBAETCA TEPMOMETDOM.



MT1LBI NApAT N HABMPAIOT BLICOTY B KOH-
BEKUMOHHbIX NOTOKAaX, NOAHMMAIOLLMXCA OT
HarpeTbix CONHUEM y4acTKOB MOPS WM CYLLW.

Kaxk nepegaerca Temjiora

ITepeHoC TenIOTHI IPYU HETIOCPEACTBEHHOM KOH-
TakTe OO'bEKTOB HA3BLIBAETCS TeIJIonepeJadeii.
Korpa BeI npukacaerech K KaKOMY-HUGY Ib 00'b-
€KTY, YTOObI ONIPeJeINTh, HACKOJIbKO OH ropaY,
BBl IIOJIy4aeTe OT HEr0o HEKOTOPOe KOJIMYECTBO
TeIIoThl. BTopoii crtocob nepefayu Temnjia — 3To
KoHBeKumdA. OHA UJET JIUIID B )KUAKOCTAX U ra-
3ax. HarpeBiasica 4acTh KUAKOCTHA UJIM rasa
CTAHOBHUTCSA MEHee ILJIOTHOM, YeM OCTajbHas
Macca, I03TOMY ITOAHUMAaeTCs BBepX (cim. ¢. 5).
IIpu aToM o6pasyeTcss KOHBEKIIMOHHBIN IIOTOK.
Bbl MO)KeTe OIIYTUTh KOHBEKIIMOHHBIA IOTOK
TeNJIoro BO3JyXa, KOTOPBIA IOZHUMAETCA OT
GaTapey LEHTPAJbHOIO OTOILJIEHU .

Yem 6bicTpee netut
camorneT, TeM cusbHee
OH Harpesaetca Ca-
Mble 6bICTpble camMo-
neThbl, Kak 3TOT peak-
TUBHBIA X-15, OKpaLLeHbl 0CO60M TENNOU3NnyyatoLLen
Kpackow, 4To6bl MeTannn4eckas obLumexa crosensxa
He pacnnasunacb

DPU3UKA

Tperuit cnoco6 mepeHoca TENJIOTHI — 3TO
usaydeHue. Tennora nepeHocurcs B Buje nHG-
PaKpAaCHBIX BOJIH, KOTODBIE ABJISIOTCA YACThIO
BCEro BOJIHOBOTO AHMalaszoHa, Ha3bIBAEMOI'O
9JIeKTPOMAarHUTHHIM CIIEKTPOM (OH BKJIIOYaeT
PaANOBOJIHEI, CBET U DEHTIeHOBCKHUE JIYyYH).
HNHppakpacHble BOJHBI MOTYT IIPEOROJIEBATH
KOCMUYECKOe IPOCTPAHCTBO, M MMEHHO TaK
COJIHEYHOE TeIlJIO ZOCTUTaeT 3eMJIU.

WckyccTBEHHbIE CNYTHUKW 3emMnun
NoABEPXEHbI AEACTBUO COSTHEYHOTO
n3nyyenua bBnectawas donbra
oTpaxaeT WHpakpacHylo 4acTb
CNeKTpa, TaK 4YTO KOCMWYECKWUI
annapar He neperpesaeTcs.

Op6uTtanbHblii -~ %
Teneckon Xa66na
(UCKYCCTBEHHbIN
CNyTHWUK 3emnu)

ITono6HO CBETOBBIM Jiy4yaMm, UH(ppPaKpacHbIe
JIyYU OTPAXKAIOTCA OT CBETJIOOKPAIIIEHHBIX WU
GiecTAmNX IMOBepxHocTei. B »kapkuii neHb
cBeTJIas OJeXKJa OTPa’KaeT COJIHeYHOe TeIlso,
¥ HaM B Hell TpoXJIaiHee, YeM B TEMHOM oJie)K e,
KOTOpas IOIJIoLIaeT 3TO Terio. MaTepuaJsl,
YMEeHbIIAOIIYeE TeIIonepeaadyy U KOH-
BEKI[HI0, HA3bIBAIOTCSA TEIJION30-
,.  aaropamu. K HuM oTHOCATCA
ZIepeBo, ILjaacrMacca,
CTEKJIOBOJIOKHO.
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BeT — OAWH U3 BUJOB 3Hepruu (cm. c. 20).

Ity GopMy 3HEpPruu CIocoOHBI BOCIIPUHU-
MaTh HalllY I'JIa3a, YTO JaeT HaM BO3MOYKHOCTDb
BuAeTh. CBeT UBJIyYalOT ropsiuye Teja, HallpuMep
CoJHlle, OTOHb, TOHKas IIPDOBOJIOYKA BHYTPH
3JIEKTPUYECKOH JIAMIIOYKH.

BoJIBIIMHCTBO PaCTEHU HCIIOIb3YIOT COJTHEY-
HBIN cBeT, 4TOOBI BhIpaboTaTh HEOOXOJUMBIE
UM NUTaTeJbHbIe BellecTBa. Takum obpasom,
BCe DaCTHTEJbHOAAHBIE >KUBOTHBIE, a TaKXKe
XUITHUKY 3aBUCAT OT COJTHEYHOTO CBETA.

Jlyuu cBeTa pacIpPOCTPAHAIOTCA NPAMOJIHU-
HeliHo. Ecoin Ha ux myTH Berpedaercs o6bEKT,
KOTODBIN He IPOIIYCKaeT cBeTa (HeIIpo3payHbIit
00'BEKT), TO OH oTOpPackIBaeT TeHb. CBET MOXKeT
oTpakaThbcda. IMeHHO OTpaKeHHBIH OT 00BEKTOB
CBeT IO3BOJIAET HaM UX yBuUAeTb. OcobeHHO
XOPOIIIO CBET OTParkaeTcd OT IJIafAKUX 6GirecTsa-
M X IOBEPXHOCTEM, HAIIPUMeED, OT 3ePKaJl. TO
IIO03BOJISIET HAM BUJETH CBOE OTPakeHue.

Xpyctanuk

CeTyatka

3putenbHbiit
HepBs

[lHeM conHeYHbIl cBET 3aTMe-
BaeT CBeYeHWe Apyrux 3sesq

Ha rny6éuHe 6onee 1000 M nog,
NOBEPXHOCTBLIO OKeaHa uapuT
abconoTHasa TbMa Y obutato-
LLMX TaMm pbl6 eCTb cneumarnb-
Hble OpraHbl, KOTOpble ucnyc-
KatoT cBeT

CkopocTs cBeTa

Korjga mbl 11eJIKaeM BBIKJIIOYATEIEeM, KaXKeTcs,
YTO KOMHATA 03aPAETCS 3JIEKTPUYECKUM CBETOM
MraoBeHHo. OZHaKO cBeTy Tpebyerca BpeMs,
4yT06GbI PACTIPOCTPAHUTHLCA OT UCTOUHHUKA. [[BU-
JKeTcs CBeT KpaiiHe GBICTPO: ero CKOPOCTH
B KOCMUY€ECKOM IIPOCTPAHCTBE COCTABJIAET OKOJIO
300000 kM B cekyHAY. CKOPOCTB CBETA ABJISETCA
npeneybHOM IyiA BecesleHHOM: HUYTO He MOXKeT
ABUTaThCA ObICTPee. B mycToM IpocTpaHCTBe
(BakyyMe) cBeT ABUIKETCA OBICTPEE, YEM B BO3-
nyXxe, BoJe UJH CTeKJe.

W3-3a TOro 4To 3BE3AbI HAXOLATCA OYEHb
IaJIeKo OT 3eMJIH, PACCTOAHUE 0 HUX aCTPo-
HOMBI U3MEPAIOT CBETOBBIMU I'OJaMH, TO €CTh
BpeMeHeM, He0O0XO0JUMBIM CBETY, YTOOBI JONTH
1o Hac (cm.c. 32).

Porosuua

CBeToBble Ny4n

3padok

Mb! BUAUM O6BEKT, KOrAa OTPa3uBLLMIACA OT HEro ceeT
nonapaeT Ha ceTyaTKy Hallero rnasa. CeeT npoxoauT
CKBO3b 3pa4oK B LieHTpe rnasa. Porosuua, pacnona-
raloLanca nepef 3paykom, u BbINYKNbIA XpycTanuk,
HaxoaaLMiCA 3a HUM (cMm. cnesa), (hOKycupyloT
nsobpaxeHne Ha cetqatke OT ceTHaTKu cuUrHan no
3pUTENLHOMY HepBY nepeaaeTcs B MO3r
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HuTtb Hakana B anekTpuye-

CKOM namnouke npeacrasnaet

CO60M TOHKYIO MPOBONOYKY

13 Bonbpama, CKpy4EeHHYI0

cnupansto Korpa yepes aty

cnupasnb NPOXOAUT 3NeKTpude-

CKWUI TOK, OHAa HakanseTcs go6ena

(sbitie 2500°C) Copepxalumics

B SlaMnoYKe ra3 aproH NpeaoxpaHs-
€T HATb HaKana oT neperopaHus

HekoTopble XWBOTHbIE CNO-
COG6HbI UCycKaTb CBET, U Ta-
Koe SiIBNEeHWe HasbiBaeTcs
6uonomMuHecueHumen Ceet
BO3HUKAET B pesyrbTaTe xu-
MUYECKUX peakuuin, nayLLmx
B XVBbIX Knetkax Camku
XYKOB-CBETNAYKOB (cripaBsa)
CBETATCS, KorAa OHW roToBbl
K ONNOAOTBOPEHUIO

B npocrteiilwiem nepuckone ecTtb
ABa 3epkana, ycTaHoBNeHHble nog
yrnom apyr npotve apyra ly4ok
cBeTa, nonajalroLLuii Ha nepsoe
3epKano, otpaxaeTcs, nonagaet
Ha BTOpOe, CHOBa OTpaxaeTcs
1 nonagaeT B rnas Haénoaa-
Tens.

IIpenomnenue cBera

Jly4 cBeTa OTKJIOHSIETCA OT CBOEro HAallpaBJIeHU A
(mpeJsiomiIsieTcs1), KOraa IPOXOIUT CKBO3b KAKOM-
HUOY b IPO3payHblil MaTepual. IIpoucxoqut aTo
13-32 TOT0, YTO CKOPOCTh CBETa B PA3HBIX Cpefax
pasnunyHa. Ha rpaHune AByx cpell, HallpuMep,
BO3JyXa U BOJBIL, CBET CJIETKa U3MEHeT CKOPOCTh
U OTKJIOHSIETCSI OT IIepBOHAYaJIbHOrO HalpasJie-
HUs. Bel MoXkeTe Hab0AaTh 93TOT 3 hEKT, Koraa
CMOTpHUTe Ha AHO ILJIaBaTeJbHOro OacceitHa. OH
BBITJISIAUT GOJIee MEJIKHMM, YeM Ha CaMOM JeJie.

dDokycupoBKa cBeTa

JIuHga, usgeane M3 CTEKJa HJU IJIaCTMAacCChI
0co60ii HopMBI, UBMEHAET GOpMY ITyUKa CBETO-
BBIX JIy4Yel, 3aCTaBJIsAsl ero CXOOUTbCA HJIHU
pacxoguThcs. BhINyKJIaa JMH3a, Yy KOTOPOIt
cepeAMHA TOJIIe KpaeB, COOMpaeT IIy4YOK CBeTa
B OZHY TOUYKY, HaspIiBaeMyo ¢Goxkycom. Ecoiu B
paccMaTpuBaeTe Yepes BBITYKJIYIO IUH3Y O0BEKT,
KOTODBII HAXOJUTCA MEX Y JUH30H U (POKYCOM,
OH Kakercs 0oJjiee KPYNHBIM U JAJIEKUM OT
JINH3BI, YeM B JeHcTBHTeJbHOCTH. IIpocroe
YBeJIUYUTEIbHOE CTEKJIO, MU Jylna (86epxy),
ABJISIETCA BBINYKJIOH JIMH30M, ITOJIE3HOH IIpU
paccMaTpUBaHUYU MeJKHUX AeTajeil — pPUCYHKa
Ha ITIOYTOBOI MapKe, KPOIIEYHOTO HACEKOMOTO
WJIY IIBETKA. ‘

BorHyras JMH3a ABJSAETCA IPOTUBOIOJIONK-
HOCTBIO BBIITYKJIOH: ITI0 KpasiM OHA TOJIIIE, YeM
B cepenuHe. Takasa JWH3a paccenBaeT CBETOBOM
nyuox. Ee Mcronp3yorT B OUKax, UCIPABIISIO-
X 6JIM30PYKOCTh.
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IIBeT

JHUM U3 IJIAaBHBIX CBOMCTB CBeTa

(cam. c. 26) siBnsierca ero uset. Ecan
OBI CBET OB YUCTO GEJIBIM, BECh Halll MUD
BBITJIsAZEJI OBl YePHO-0eJIbIM C OTTEeHKaMHU Cce-
poro. OgHako GeJIblii CBET He SIBJISETCS YHUCTHIM.
OH mnpexacraBisger coboil cMech BCeX I[BETOB
pajyru, ¥ 3Ty CMeCh Ha3bIBalOT CIIEKTPOM.

IIBeTa cylIecTBYIOT IIOTOMY, YTO CBET — 3TO

BOJIHBI PA3HOM JJINHEI. Bojiee AJMHHEBIE BOJIHBI
MBI BOCIIDUHUMaeM KaK KpacHbIiicBeT. CBETOBBIE
BOJIHBI CPeJHEeN AJTMHBI Ka)KyTCSA HAM 3€JIEHBIMU.
Camble KODOTKHE BOJHBI BBITJIANAT JJIsI HAC
¢uoneroeimu. Jlucr gepesa 3eseHbIH, IOTOMY
YTO ero IMOBEPXHOCTHb IOIJIOLIAET BECh CIIEKTD
6eJoro cBeTa, KpoMe 3eJIEHbIX JIy4Yeil, KOTOpbIe
oHa oTpakaeT. KpacHsiil ¢uiar morsormaer Bce

Korpa cBeTOBble BOSMHbI
BXOARAT B NPU3MY, TO €CTb MHOIO-
rPaHHUK U3 NPO3payHoro martepuana,
6EeCLBETHOrO CTEKNa UM NNacTMaccesl, a no-
TOM BbIXOAAT U3 Hee, OHN NPENOMNRAIOTCA (CM €. 27)
Camble AnNnHHbIE BONHbI KPAaCHOro CBETa NPESIOMNSIOTCA
cna6ee apyrux. Camble KOPOTKME BOMHbI (HMONETOBOrO
cBeTa NPenoMATCA CUrbHee Bcero Bce octanbHble
LBeTa pacrionaratoTcsi B ipOMeXyTke MeXay HUMU.

MwunnnoHs! AoXAeBbIX Kanenb
NpenoMnsioT CBET U AAIOT Yy-
fecHylo papyry B He6e, KOTO-
pas BO3HWKAET, KOraa conHue
CBETUT HaM B CNWHY, a AOXAb
naeT nepef HaMu

1BeTa, KpoMe KpacHoro. Te ke
06'bEKTBI, KOTOPHIE OTPAYKAIOT BECH
CBETOBO¥ CIIEKTP, BOCIIPUHIUMAIOTCSA
HaMU Kak GeJible.

Ecmi BB 3aKpyTHUTE LIBETHOM BOJTYOK
(86epxy), BeTa CTaHYT MEJbKATh TaK
6GBICTPO, YTO IJIa3 HEe B COCTOSIHHU 3a
HUMH ycJIequTh. Bee 1iBeTa, cMeIIuBasich
JApYT C APYTOM, ITIOPOXKJAIOT GeJIbIN I[BET.
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CBeT Tpex OCHOBHbIX LIBETOB NpW CMeLuMBaHU1
naet 6enbint cBET

CioxxeHue I[BeTOB

MpI 10-pa3HOMY BUAMM I[BETHBIE UJLJIIOCTPALIAN
B 3TOIl KHUTe U I[BETHYIO KADTUHKY Ha dKpaHe
reseBu3opa. Ha skpaHe TejeBU30pa MJIN KOM-
TIBIOTEPA €CTh THICAYY KPOIIIEeYHBIX CBETAIIUXCSA
royek. OFHAKO OHU CBETATCA JIUIIb TPEMA
LIBETAMMU: KPaCHBIM, 3€JIEHBIM M CHHUM. DTH I[BETA
HAa3bIBAIOT OCHOBHBIMU. CMeIINBas UX B PA3HBIX
TIPOIOPLIUAX, MBI MOYKEM ITOJTY YUTH JIIO6OM IIBET.
Hampumep, cMech KpacHOTO C 3€JI€HBIM JaeT
’KeJNThIN nBeT. KpacHsIi ¢ CHHMM AaiOT Ty pIyp-
Hblil. CUHUIA ¢ 3eJIeHBIM 06pasyIoT roxry6oii.

Ha skpaHe 3TH TOYKH DACIOJIOKEHBI I'DYI-
ITaMH, KOTOpBIe Ha3bIBalOT NUKceaaMu. Touku
PAa3HBIX IIBETOB BCIIBIXUBAIOT M TaCHYT B PA3HbIX

KOMOMHALIMAX U CBETATCA C PA3HOM NHTEHCUB-
Fe HocThi0. Ha paccrosiHuu rias He pasjiddyaer
OTHeNbHBIX TOYeK. OHU IIepeKpHIBAIOTCA
MeXKAY co00¥ 11 00pasyIoT I[BeTHHIE YYACTKHU
6osabmiero pasmepa. Eciu Ha KakKoM-TO
y4acTKe 3KpaHa CBETATCA BCe KpacCHbIe
TOYKH, 3TOT YYaCTOK BBIIVIALUT Kpac-
usiM. Ecsin Ha Jpyrom y4acTke sKpaHa
APKO CBeTATCA TOYKH BCEX TpeX
IIBeTOB, 3TOT y4YacCTOK BbIIVIAOHT
6enbiM. Karxas Touka BCIIBIXUBAeT
¥ racHeT CJIMIIKOM OBICTPO A.15
TOro, 4ToOBI TrJjia3d yCIeJ 3TO
3aMeTUTh. B UTOre MBI BHIIIM
TIOJIHOIIBETHYIO JBHKYIIYIOC 5T

KapTHUHY.

DOHU3HUKA

IIBeTHbIE KaPTUHKU B KHHUT€ TOXKE COCTOAT U3
KPOIIIEYHBIX IIBETHBIX ToYeK. OHM Halle4aTaHbI
TUIorpadCcKoi Kpackoi, caeJaHHON U3 OKpallleH-
HBIX BeIleCTB, MUT'MEHTOB. IIMrMeHTHI GBIBAIOT
TpeX OCHOBHBIX I[BETOB: JKEJITOrO, IIyPIIyPHOro
u roay6oro. Mesrass Touka morJioliaer Jiro60i
CBeT, KPOMeE JKEeJITOr0, KOTOPBI OHA OTPa’Kaer.
Touku ABYX APYTrUX IBETOB BeAY T ce6 aHAJIOT Y-
Ho. ITorsomas oTAe bHbIE I[BETa, TOYKH 00pa3y-
0T y4YacTKH Apyroro IBera. CiauBasch, TOYKU
TpeX OCHOBHBIX LBETOB JAIOT YEDHBIH LIBET.

1

Brruurauue 1BeToB j
J

\

Bonybs Macka (BHU3Y) BbIr NAAUT nyrato-
e peanuctuiHon. OgHako 3To n3obpa-
XXeHWe Hane4YaTaHo KpOoLLEYHbIMUN To4Ka-
MM Tpex uBeToB Ero MoxHo pasgenmtb J
Ha TpU OTAEeNnbHbIX U306paxeHus nyp- |
nypHoe, rony6oe u Xentoe (BBEPXY)
N CnoBa, KOTopble Bbl ceiyac YiTaeTe, Kak

1 PUCYHOK CneBa, Hane4yartaHbl rOTOBOM
4epHON Kpackor 6e3 MCnonb3oBaHUs
LBETHbIX MMrMEHTOB
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OU3UKA

IJIEKTPUYECTBO

Onnoﬁ 13 HOpM 3HEPI'UU ABJISAETCS 3JEeKTPU-
yecTBO. Ero MoxHO nepeaBaTh Ha GoJibIIIME
PacCTOAHUA IO IPOBOAAM M KabGeysaM, MOYKHO
mpeBpamiaTh BO MHOTMe Apyrue BHUIBI 3HEP-
I'MH — B CBET 3JIEKTPUYECKOM JIAMIIOYKY HJIN
paborTy ayieKTpoMoTOopa. VM JIerko ynpaBJisaTh.

DJIEeKTPUYECTBO — 3TO ABUIKEHNE JIEKTPOHOB,
OTPHULATEJILHO 3aPSYKEHHBIX YacTHI (cim. ¢. 6).
B GOJBIIMHCTBE METAJIJIOB 3JIEKTPOHBI JIEIKO
nepeJBUralOTCA OT aTOMa K aToOMy, IIO3TOMY

OTa anekTpuyeckas uenb cocTout u3 6atapeu,
npoBoAoB U NaMnoYKu

MeTaJLJIbl — XOPOIlNe IPOBOAHUKHU 3JIEKTpHYe-
crBa. IIo IPOBOAHUKY 3JIEKTPOHBI 3aCTABJIAET
ABUrathca OaTapesa uau reHepatop. OJHaAKO
3JIEKTPOHBIMOT'Y T IepeJBUraThCA TOJBKO TOT 4,
KOrJla eCTb COeAUHEHHBIE IPYT C JPYT'OM IIPOBOJA-
HUKU. JTO Ha3bIBAeTCA 3JIEKTPUUYECKOU I[eNbI0
(86epxy). YiopsagoueHHOe JBUKeHUe dJIEKTPOHOB
Ha3bIBAETCS JJIEKTPUYECKUM TOKOM.

B Takux MaTepuajsiax, Kak KaMeHb, AepeBo,
mjacTMacca, pe3uHa WM CTEKJIO, 3JIEKTDPOHBI
He MOT'YT IepeJBUTaThCA CBOOOAHO. ITH Ma-
TepHuaJbl MelIalT IIPOTEeKATh 3JIEKTPUYECTBY
¥ Ha3bIBAIOTCSA 3JIEKTPOUB0JIATOPAMU.

ONeKTPUHECKUIA TOK CO3OAI0T INEKTPOHbI BHELLUHUX
3NEKTPOHHBLIX 060M04EK aTOMOB, NepenpbirnsatoLime
Ha [OCTYMHble CoceaHWe aTOMbI

CTaTnyeckoe 3NeKTPU4EeCTBO BO3HWUKAaeT, Korpa
3NEKTPOHbI OTAENAOTCH OT atoMoB OHO NpuTsruesaeT
K pacyecke Kno4ku 6ymaru. B He6ecax oHO Bbi3biBaeT
MONHUKU




DOHU3HUKA

Maruerusm -
bl He YYBCTBYEM U He BUAUM MarHEeTU3Ma.
OZHAKO OH IPHCYTCTBYET IIOBCIOAY, IIOTOMY

4yT0 caMa 3eMJIiA SIBJISETCA TMIaHTCKUM MarHu-

TOM. MarHuTHasi CUJIa BO3AEHCTBYET, I'JIaBHBIM

06pa3oMm, Ha Te 00'bEKTHI, B KOTOPBIX €CTh KeJIe30.

OHa IPUTATHBAET UJIKA OTTAJIKABaeT ux. Bokpyr

MarsuTa obpasyeTcsa MarHuTHOE I10JIe.
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\W//7722
: 2 CTepXHeBOin MarHuWT npea- 5
CTaBAET COBOM BPYCOK Xe- JIEKTPOMAarHeTu3M
iesa unu ctanm, B KOTopoMm DJIEKTPUYECTBO U MAarHeTHU3M — ABa IPOSIBJICHUST

aTOMbI BbICTPOEHbI B Oonpe-
AeneHHom nopsake Ero mar-
HUTHas cuna sipye BCero nNpo-
ABNAETCA Ha KOHLAxX, KOTopble
Ha3bIBaOT Noncamu

OJHOM M TO¥ Ke CHJIbI, Ha3bIBA€MOM 3JIEKTPO-
MarHuTHOi. OHU CTOJIb TECHO CBA3AHBI MEXAY
€0001i1, YTO OJHA CHJIa MOJKET BHI3BIBATH APYT'YIO.
JBHoKeHre MarHUTHOrO I0JIsT B6JIM3HU IIPOBOJA
B0O30y’K/JlaeT B HEM 3JIEKTPUYECKUI TOK (86epxy).
DJIEKTPUYECKUHA TOK, TEKYIIUil II0 IIPOBOAY,
4(\\ co3aeT MarHMUTHOE II0JIe BOKDYr IIpOBoJa
(Huxce).I1osie MOXKHO BKJIIOYATH U BBIKJIIOYATh,

Z NS

Y 3emnu ecTb MarHuTHoe none
W ABa MarHuUTHbIX nonkoca,
CeBEpHbII U I0XHBIA, Kak 6yaTo
BHYTPM HEE NMOMELLIEH OFPOMHbIA
CTEP>XXHEBOW MarHuT \

i\

\
| BKJIIOYAsA M BBIKJIOYAA 3JEKTPUYECTBO. ITO
\ / He YTO MHOe, KaK 3JIeKTpoMarsuT. Ha asekTpo-
/ MarseTusMe OCHOBaHA paboTa 3JIEKTPOMOTODOB

// " ¥ 3JIeKTPOTeHepaTOpOB.

Ll S U

i

Moe3n Ha MarHUTHOW noAylwkKe WUCNOoNb3yeT cun
MarHut komMnaca caenaH B cop- . Ay v Y

oTTankmMBaHus, BO3HUKAIOLLLYIO MeX Ay OAHOUMEHHbLIMU
Me cTpenku Ee nontoca nputs- [

nontcamun MarHUTOB Ha XXeNe3HOA0POXHOM NOMOTHE
rMBalOTCA MarHUTHLIM NONemM

1 B noesge JdTa cuna npunogHUMaeT noesg, y KoTo-
3emnu, NoaToMy cTpenka sceraa

yKa3bIBaeT Ha ceBep M for POro HeT Konec, Hag NONOTHOM.

g

MarsuTsl caMbIX pPa3HOOOpas3HBIX GOpPM
i pas3MepoB HAXOAAT MHOXXECTBO IIpUMeHe-
HHI — OT YJep)KUBAaHUA Ha XOJOAUJILHUKE
3aIMCKHM A0 3JIEKTPUYECKHUX TIeHepaTopoOB,
ZIBHTaTeJlell U I'POMKOrOBODUTEJNIEH, I'le OHU
Ze3aMeHUMBI.

CuJia MarHuTa IposABJIsieTCA CUJIbHee BCEero Ha
~o1ocax. CeBepHBIA ITOJIOC OZHOIO MarHHUTAa
CPHTATUBAET I0KHBIN MMOJIIOC Apyroro. OgHAKO
"4 OTTaJKHUBaeT OT ceGs CeBepHBIN IIOJIIOC
—pyroro marauta. OOInee NpaBUJIO TJACHUT:
I 23HOMMEHHbIE I10JII0ca IPUTATUBAIOTCS, OJHO-

“{eHHBIE OTTAJKNBAIOTCA.
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BCEJIEHHASA

Bcenlennasa

Hecqm{xn 1 He60oCKpeObl, MBIIMHKU M I'U-
raHTCKHeE 3Be3/bl, MeJbYaiire MUKDPOObI
M JIIOAM — BCe 3TO COCTaBHBIE YacTU BecesleHHO.
U pa’xe mycToe MIPOCTPAHCTBO TOXKE ABJISAETCA
yacThio BecesleHHOI.

BcesrleHHas HEBOOOPA3UMO BeJINKA, OHA IIPOCTH-
paeTcsa Ha MUJIMAaPABI KMJIOMeTpOoB. PaccTosiHUs
BO BceJIeHHO CTOJIb OTPOMHBI, YTO MbI BBIHY K€~
HbI U3MEPATH UX 0C000¥ e AMHUIIEH. ITO CBETOBOH
rOf, TO €CTh PACCTOsIHUE, KOTOPOE CBET, ABIXKY-
muiica co CKOpocThio okoso 300000 km/d,
MIPOXOAUT 3a r'oJl. ITO PACCTOAHHE COCTABJISAET
npubiusutensHo 9460528405000 km. Camas
6anskas Kk 3emuie 3Be3fa (He cumrada CouHIa),
KoTopas HagbiBaercsa IIpokcuma Ilenraspa,
HaXOJUTCA Ha PACCTOSAHNU 4,2 CBETOBOTO rojia.
CaMblii JaabHAM M3BECTHBINA HaM BO BcesleHHOM
00BEKT pacroJiaraeTcd Ha paccTosHUM GoJee
13 MJIpZA CBETOBBIX JIET OT 3eMJIU.

Tak npousoLuna asonouna BceneHHon, 3apoamsLLNCh
B pesynbraTe Tak HasdbiBaeMoro «bonbLioro Bapbisa».
OHa 6bICTPO pacluMpseTcs, a BCe ranakTuku yaans-
loTCcA ApYr oT gpyra, 6yato BceneHHas paspnysaetcs
Kak BO3AYLUHbIA LUap HEMMOBEPHOW BENNYUHDI

BceneHHas

BceneHHasn
COCTOUT U3 MHO-
)XecTBa cBepxckonse-
HWIA ranakTuk, a Te,
B CBOIO o4epefp, CO-
CTOAT U3 CKONNeHWh
ranaktuk BoaHom u3
CKOMNEHWI HaxoauTcs
MneyHbid MyTb, cnupa-
neBngHas ranakiuka wus
200 mnppa 38e3a, U OfHON U3
3Be3q fAenseTca Hawe ConHue

FanakTuka

ITouTu Bcst MaTepusi Bo BeesieHHOI cofepskuTes
B FaJJaKTHKaX, OTPOMHBIX CKOILJICHHUSX 3Be3,
raga ¥ b (ca. ¢. 34). CylecTByIOT, BEPOATHO,
okoso 100 mMJiph rajakTHUK, ¥ B KaXKIOH eCTh
COTHYM MMJLIMAPAOB 3Be3[. ['ajlakKTUKH Ipym-
MUPYIOTCA B KOJIOCCAJbHBIE «00JIaKa», Ha3blBa-
IOIAeCsA CBEPXCKOIJIEHUAMHU rajJakK TUK, MEXKIY
KOTOPBIMHA HAXOATCA IIyCThle IPOCTPAHCTBA
TUTaHTCKUX Pa3MepOB.

CBEepXCKOIJIEHUA, B CBOIO OYepelb, COCTOAT
U3 CKOIlJIEHU# raylakTuK. OQHO U3 3TUX CKOILIIe-
HUH, cogeprxaliee okoso 30 rajJakTHUK, Ha3bIBa-
ercst MecTHOM rpynmnoi. K memy npunaaiaexut
Muneunsrit IlyTh, cimpajieBUAHAA raJlakTHKA,
K KOTOPO#1 oTHOcUTCA ¥ Hare CoJHILe.

ACTpPOHOMBI OTKDBLIM, YTO BCE TaJIAKTHUKU
pasberaroTcsa. 9TO 3HAYUT, YTO KOrJa-TO, AaB-
HBIM-ZaBHO, OHHM pacIiojlarajuch GJIN3KO ApPYT
K apyry. CienoBaTenbHo, y BceseHHoi 6blI0
CBO€ HayaJio U, BO3MOKHO, OyJeT ¥ KOHell.
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BCEJEHHAAA

1Bas OKpyxato-
_as cpeaa

3emns
< JlyHa 4

ConHeuHas
cuctema

Hackonbko nssect-
HO, 3eMns — eauH-
CTBEHHOE MeCTO BO
BceneHHoWn, rae cy-
LLieCTBYET XWU3Hb, Of-
HaKo MOXeT NpUITH
[leHb, Korga mMbl OTKpoem
W Apyrve Takue mecta

Boapmoi B3peis

MHorue acTpOHOMBI CUHTAIOT, YTO BcesleHHasn
BO3HHKJIA B pe3yJIbTaTe OAHOr0-€ JUHCTBEHHOT'O
COOBITUS. ITUM COOBITHEM GBIJI HEBOOOPA3UMOM
CHJIBI B3PBIB, CHYYHBIINNCSA OKOJIO 15 MJIpa jeT
HasaJ U NOPOJUBIINNA MaTepUIO, dHEPruio,
IIPOCTPAHCTBO — U CaMO BpeMs.

3a nepBble MUJJIMOHHBIE J0JU CEKYHABI BO3-
HUKJIYA BCE YaCTHI[bI, U3 KOTOPHIX COCTOAT ATOMEI,
CTPOMTEJbHBIE KUPIIUYUKHU JII000I MaTepuu (cm.
¢. 6). [1na hpopMupOBaHUS ITEPBBIX aTOMOB, BOJO-
poAa ¥ reuusi, NOTPe6oBaJIOCh IPUOIN3UTEIHEHO
100000 xet. K aTomy BpemeHnu paHHsas Beesen-
Has GbliIa yiKe He TaKOM pacKaJIeHHOH, IPOCTpaH-
CTBO PaCIINPUJIOChH, U ATOMBI HaYaJIi pPa3jieTaThb-
ca. OgHaKo co BpeMeHeM TaroreHue (cm. c. 16)
3acTaBUJIO rasbl coOpaThCs B O6GJaKa, a MEXIY
obJ1aKaM¥ 0CTaJIOCh ITyCTOE IIPOCTPAHCTBO.

ITpu6ansuTeabHO Yepes3 MUJIJINADA JIeT IocIe
Boasmoro B3peiBa rasoBble ob6jsaka Hadaau
cobupaThCsa B raJlJakTUKU. MaTepus B raJJakTUKax
NIPOZOJI’KAJIa COKUMATBCS, U 3TO CXKATHe B KOHILE
KOHIIOB IIPUBEJIO K ITOABJIEHUIO 3Be3[ (cM. c. 35).
Taxk nmosiBusiock ¥ CoJIHILe, YTO ITPOMSOIILIO OKOJIO
5 mupa et Ha3az. [1naneTs1 CosTHEYHOM CUCTEMBEI,
B TOM uucie U 3eMisd, CHOPMUDOBAJNCH U3
NIBLIY U Ta30B, HAXOOUBIINXCS BOJIU3U 3aPOXK-
nmasierocs CostHua (cx. c. 45). Takum 2xe o6pasom
copMHUpOBaINCH MUDHAbI APYTUX 3BE3] U ILJIa-
HeT BO BcesleHHO#, U Ka’KeTCs COBEpPIIEHHO
€CTeCTBEHHBIM, YTO YKU3Hb MOrJIa 6bI BOBHUKHYTh
rae yroguo. Ilpuger nu geHb, Korja >KHUTeJHN
3eMJIH BCTYIIAT B KOHTAKT C MHOILJIaHeTAHAMU?

CkopocTb, ¢ KOTOpoi pacmupserca Beenen-
Has, nagaer. HekoTopble aCTPOHOMEI [TOJIATAIOT,
YTO TATOTEHHE PAaHO MJIM ITO3JHO OCTAHOBUT pac-
LIMpeHYe, a 3aTeM BCs MaTepus BHOBb cobepeTcs
B oAHOI Touke «Boubiioro Coxatus» . [l pyrue »xe
CUUTAIOT, YTO AJISA ITOr0 HEAOCTATOYHO MATEPUH,
¥ yTo BeesrleHHas1 Oy ieT pacIUPATHCA BEYHO.

OrpoMHble MacCbl HEBUANMOTO «TEMHOMO BELLieCTBa»
BO BceneHHo MoryT co3aasarb OCTATOYHOE TAroTe-
HWe, YTOGbl OCTaHOBUTL paclIMpeHne U 3acTaBuTb
ranakTuKM BHOBb CO6paTbCA BMeCTe
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BCEJIEHHAS

TamdakTukun

I‘anam'mm — 3TO TUTraHTCKHE CKOIJIEHUA
3Be3a. Maeunsiii I1yTs, ralakTHKa, K KOTO-
poit orHocutcs CoJHIle, IpeACcTaBaseT cob6oit
KOJIOCCAJIbHYIO CIIMPAaJib JUaMeTPOM IIPUOIN3H-
TesbHO 100000 CBETOBEBIX JIET, COCTOAIIYIO U3
3Be3A. BoJBIIMHCTBO rajlakTHK Bo BceseHHOM
MMeeT 3JIJIUIITHYECKYIo (0OBaJIbHYI0) hopmy. Cy-
LIECTBYIOT U FaJIaKTUKH HEIIPaBUJIbHBIX POPM.

B enTpe Mieusoro ITyTu ecTh CrycTOK, AAPO
rajJjakTUKH, rJe CKOHIEHTDHUDPOBAHEI CTapble
KpacHble 3Be3fbl. OT sAgpa OTXOJAT YeThIpe
TUTaHTCKUX pyKaBa. OHU COCTOSAT U3 MOJIOABIX
roayObIX 3Be3d, a Tak)ke M3 obJyacTeil rasa
¥ IBLIN — CHIPbA AJIs (GOPMUDPOBAHUS HOBBIX
3Be3]. Bca crupass BpalaeTcsa co CKOPOCTHIO
okoJo 250 Kkm/c.

ConHue Haxogutcs
B OAHOM W3 pyKaBoB
cnupanu ranakTuku
MneyHbii MyTe Ha
nonnyTv ot sApa

Tak BbIrnaguT MneyHbin My Te c60ky OH HanomuHaeT
OBe Tapenku, CMOXEeHHble Kpasmu Apyr K Apyry

TymaHHoCcTe KoHckas onoBa B AEWCTBUTENBHOCTY
ABNAETCA OQHUM M3 MHOXECTBA MMraHTCkux o6nakoB
nbIAK 1 rasa Bo BceneHHowm, rae 3apoxaatoTcs 3se3apbl.

B ueHTpe ecTb BbINyKNOCTb, UM AAPO, OT KOTOPOro
OTXOAUT CNUpaneBUaHbIN YNNOLWEHHbIA AUCK




BCEJEHHA4A

3Be3bI

Be3Jbl — 3TO OrPOMHEIE BpalalolIuecs
mIapsl pacKaJIeHHBIX ra3doB. OHU IPOU3BO-
AT KOJIOCCAJIbHOE KOJIMYECTBO sJePHOM 3Hep-
UM, KOTOPasa U3JIyYaeTcsi B KOCMUYECKoe IIPo-
CTPAHCTBO B BHJe Tellla U CBeTa. 3Be3ja
Bereasbreiize n3 cossezausa Opuona B 850 pas
6oabe Hamero ConHna. CaMble sipKie 3Be3A5I
ceeraTca B 100000 pas cuurHee CoJHIa,
a camble TyckJabsie — B 100000 pa3s ciabee.
Bosiee MmaccuBHEBIE 3Be3[blI, KaK, HallpUMep,
Puresb B cosdBesauu OproHa, cBeTATCA 6eJ10-To-
J1y6BIM CBETOM, TOrAa KaK CTapble 3Be3Jbl CO
COKaTBIMU fAApaMH, TaK Ha3bIBaeMble OeJsible
KapJIMKH, [10 padMepaM He IPEeBhIIIAI0T 3eMJIIO.

Purens

MacchHblx
m GErIoNo (crpasa);

BHeLwHWe 060N104KN KPaCHOro ruraHTa co BpeMeHem
paccenBatloTCA B KOCMUYECKOM NPOCTPaHCTBE U npe-
BpaLlaloTCs B NNAHETapHyl0 TyMaHHOCTb (cripaBa)
CBepxruraHT B3pbIBaeTCA U CTAHOBUTCS CBEPXHOBOWN
3se3nor KpabosuaHasa TyMaHHOCTb (BHM3Y) sBnseTCa
2CTaTKOM CBEPXHOBOW 3B€34bI

3Be3aa HauMHaeT CBOI XU3Hb KaK NNOTHbIA CrycToK
rasa v nbinu, KOTOPbIA Ha3bIBalOT NPOTO3BE30M (1)
FAApo packanseTcs, BHYTPW HEro Ha4MHAKOTCA fAepHble
peakumm (cm ¢ 21) a3 v nbinb pasnetatoTca (2),
XOTSi HEKOTOPOE UX KONUYECTBO OCTAeTCA B Konblie
BOKpYr HOBOW 3Be3abl W13 Hero MoryT o6pasosartbCcs
nnaHetbl (3) Tenepb 3Be3ga CTAHOBUTCH 3Be3A0M
rnaeHoOW nocneaoBaTensHOCTH (4) 3anackl aaepHoro
Ton/MBa UCTEKAIOT, AAPO CKUMAaeTCs, a 3se3fa pas-
6yxaeT 1 CTaHOBMTCS KpacHbIM ruraHTom (5) Maccus-
Haf 3Be3fa MOXeT CTaTb CBEPXIUraHToM, KOTOpbI
B30pBETCA W NpeBpaTUTCA B cBepxHoBylo (6) OHa
3aKOHYUT CBOK XW3Hb HEWTPOHHOW 3BE3[0M WU
YepHOW AblpoW (7) KpacHbIi ruraHT pacceeT CBOKO
060N04Ky 1 NpeBpaTUTCA B 6enoro kapnvka
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BCEJIEHHAHA

YepHble IBIPHI

qepﬂme JBbIPBI — CaMble HEOOBIYHBIE 00'BEK-
THI Bo BceseHHO#. IXx HUKTO M HUKOTZa
He BUJeJ, HO OOJILIIIMHCTBO aCTPOHOMOB y0erK-
JEeHO, YTO OHU CYIIECTBYIOT. JTO HeOOJIbIINE
06J1aCTH B KOCMOCE, B KOTODBIX CHJIa TATOTEHUS
TaK BEJHKA, YTO U3 HUX HHUYTO HE MOJXKET
BBIPBAThLCA HAPYIKY, JajKe CBET.

Bce Tesa B IpocTpaHCTBE 00J1aJal0T TATOTE-
HueMm (cm. c. 16). Uem Gosbire 06BEKT, TeM
CHUJIbHEEe ero NPUTAKEeHHe U TeM TpyLHee
YAAJIUTHCSI OT Hero. 3amylleHHas ¢ 3eMJH
paKeTa JOJI’KHA JBUTaThCA CO CKOPOCTHIO He MeHee
40000 kM/4 (pa3BUTH TaK HA3bIBAEMYIO «CKO-
pocTh yberaHusi»), 4To6bl IPEOAOJIETh IPUTH-
sxeHue 3emuu. CoJIHIIE BO MHOI'O ThICSY pas3
6osbiIe 3eMJIM, TaK YTO PaKeTa JOJKHA JBU-
raThcsaropasno 6bIcTpee, CO CKOPOCTHIO O0JIbIIIEe
2000000 x¥M/4, 4TOOBI IPEOAOJIETH €TO IPUTA-
sxenue. Eciu sxke 00beKT ropaszo 6oJibliie U
niaoTHee CoJyiHIIA, TO Heo6XxoZMMas CKOPOCTH
y6eraHus. MOXKeT JOCTUTaTh CKOPOCTH CBeTa.
3Be3abl, Macca KOTophix B 10 pa3 mpeBbIlIaeT
maccy CoJIHIla, COKUTalOT CBOU 3aI1acChl AEPHOTO
TOILIMBA 32 HECKOJIBKO MUJIJIMOHOB JIeT, pas3oy-
XaloT ¥ CTAHOBSTCSA MaCCUBHLIMH CBEPXTUTaH-
TaMH, IOCJIe Yero B3PHIBAIOTCS, IIPEBpAIaACh

MpepacTaebTe cebe, 4To3Be3Aa B NPOCTPAHCTBE — 3TO
WapuK Ha TOHKOM Pe3nHOBOM KOBpuUKe Takoi mac-
CUBHbIV OOBLEKT, Kak 3Be3fa, «MCKPUBUT» NPOCTpaH-
CTBO, U BCE, Y4TO 6bIIO NOGAN3OCTH, CKATUTCA BO
BnaguHy. Ecnu wapuk 6yaet Takum TaXesNbiM, 4TO
BnNagvHa NpeepaTUTCA B ANVHHYIO rny6okyio Tpyoby,
pe3ynbTaToM OKaXeTcs YepHas Ablpa.

Bpaneke, Ha paccTOAHWUM MUNNMAPA0B CBETOBLIX feT,
KonoccankHbIN AMCK 13 MbINK U rasa 6bICTPO BpaLua-
eTCs BOKPYr M1raHTCKOMN YepHO AbIpbl B aape KBasapa

B CBEPXHOBBIE 3Be3bI (cu. ¢. 35). fAapo cBepxHO-
BOW 3Be3ABI, COKMMAsICh 38 CEKYH/ABI, IIpeBpala-
eTCsA B MaJICHbKOE CBEPXILJIOTHOE TeJIO, Ha3bIBa-
eMoe HEUTPOHHOU 3Be310i. YTOOBI OTAATIUTHCA
OT TAKOro TeJja, CKOPOCTh yberaHus IOJKHA
OBITH paBHA CKOPOCTHU cBeTa. TaroreHne okasbl-
BaeTCA HACTOJBKO OOJBIIMM, YTO Aa’Ke CBET
He MOYKeT IIOKUHYTb 3TO TeJIO, M OHO OKa3bIBa-
eTCsA HEBUAUMBIM. ITO M €CTh YepHas AbIpa.

O6111a5 TeOPUA OTHOCUTEIHHOCTH
JUHINTEeHHA

B cBoeii 06111eif TEOPUYU OTHOCUTEJBLHOCTH, Pa3-
paboTtanHoil B 1915 roay, BeIMKUil HeMeI KU
¢usuk Anbbept JitHmTeitH (1879—1955) npex-
MOJIOKHUJI, YTO TATOTeHHEe OG'BEeKTa IPUBOJUT
K «MCKPHBJIEHUIO» IIDOCTPAaHCTBAa. MacCUBHBIH
00'bEKT CO3JaeT B IIPOCTPAHCTBE «BIIAJUHY»,
B KOTOPYIO CKaTBIBAIOTCA CBET ¥ MaTepusa. Yem
IJI0THee 00BEKT, TEM I1y6rxe BnaauHa. YepHas
AbIpa, CAMBIH IJIOTHBIN 00bEeKT BO BeceseHHOI,
Co3JaeT TaKyio I'Iy6OKYIo BIIaJUHY, 13 KOTOPOH
HHUYTO He MOJKET BEIPBATHCS HADYIKY.
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KBasaps!

HeoOBIKHOBEHHO MacCCHUBHBIe Ye€pHBIE IBIPHI
MOT'YT, II0 MHEHUIO aCTPOHOMOB, TAUThCS B I[€HT-
PaJIbHBIX YaCTAX rajJJaKTHUK. ACTPOHOMEI OOHA-
PY’KHJIH KOJIbLIO U3 PACKAJIEHHOTO rasa, 6bICTPO
Bpalalneecs BOKPYT LeHTpa Halllei rajak-
TUKUA, Muaeuynoro Ilytu. Ilo-Buaumomy, OHO
yAepPKUBAeTCsA MOIHBIMU CUJIAMU TATOTEHU,
Cc0o3JaBa€MbIMU, CKOpee BCero, Y4epHoil AbIPOii.
Ho akTHBHOCTB B LIEHTpE raJJaKTUKU — HUUYTO
0 CpaBHEHHMIO C KBadapaMU. OTH OOBEKTHI
BBIMJIAAAT KaK 3Be3Abl, HAXOAAIINECS Ha HeBe-
POATHBIX PACCTOAHUAX OT HAC — CAMBbIH JaIbHUIH
KBasap pacliojlaraercsi Ha pacCTossHuM 13 muJ-
JINapAOBCBETOBBIX JIeT. YTOOBI OBITH BUAUMBIM
Ha TaKOM PaCCTOSAHUH, O0BEKT JOJPKEH U3TydaTh
(haHTaCTHUYECKOE KOJIMYECTBO dHepruu. Kpazapsr
ABJAIOTCSA IIEHTPaMH UYpe3BbIYaiHO aKTUBHBIX
rajJlaKkTHK, COAEpPIKallluX CBePXMAaCCUBHEIE Yep-
Hble AbIpHI. SIpuaiiinmuii cBeT UCXOAUT OT raso-
TIBLJIEBOT'0 AUCKA, CKATHIBAIOIIEr0Cs IT0 CIUPAJIN
B YEDHYIO ABIPY.

Ona Anbb6epTa JUHLWTERHA TAroTeHWe 6bINo
CBOWCTBOM NPOCTPaAHCTBA, a He CUMON NPUTA-
XeHna mexay o6bekTamu.

YBUAETL YepHble Ablpbl HENMb3s, HO O HUX MOXHO
cyauTb, uccnepys conyTtcTeylolime adbdexTbl
Ha6niopas 3se3ny, ussecTHyto kak Jlebenp X-1,
aCTPOHOMbI 06HapPYXWNK, YTO OHa U3ny4aeT
HEBEPOSITHOE KONMYECTBO 3HEPrumn (Bep-
HbIA APU3HaK BCMbIWKU aKTUBHOCTU BO
BcenenHoi) OHW ycTaHOBWUNK, YTO 3Ta
orpomHas rony6as 3sesaa BpaliaeTcs
BOKPYI HEBUAWUMOrO 06bEKTa, 06Naaa-
I0LLIEro KONoccanbHOM CUNON NPUTS-
XeHna Kak nonaratoT, 3ToT HeBuan-
MbIlA OGLEKT ABAETCA YePHON AbIPOWA,
BTArnBaoLLien B ce6a 38e3aHbIl ras
Mepen TeMm, Kak BCOCaTbCA B HEPHYIO
nbIpy, ra3 o6pasyeT BpaLLaoLLmit-
ca guck. Mapas B Abipy, ras
ABUXKETCA Bce ObiCTpee, noka
€ero CKOpOCTb He NpUGNM3UTCH

K CKOpPOCTU cBeTa.




BCEJEHHAA

Ha aTon

KapTe noka-

3aHbl 3BE3[bI,

KOTOPbIE Bbl MOXeE-

Te yBUMAETb B SCHYHO

HOYb, ecnu xuBeTe B CeBep-

HOM nonywapuu MoBepHUTE KHUTY

TaK, 4To6bl TEKYLUMIA MeCsil, OKa3ancs BHU3Y,

003B e HMH NOTOM CTaHbTE NINUOM K tOro-BOCTOKY.

NIVHWIO, COeANHAID-
Wy aBe 3Be3fpl

Cosaesnna — 2TO yYaCTKHU 3BE3ZHOro Heba, Ecnm npoponxuts

BBIeJIEHHbIE JJIS Y J00CTBA OPUEHTUPOBKH
Ha HeGeCHOH cepe U 0003HAYeHUA 3BE3N, ra-
B KOBLLE CO3BE3AUA
JIAKTHUK U APYTUX 00beKTOB. B cTapuny, Korga BonbLLoi Measeu-
ellle He U300peJN TeJIeCKOIIOB, ACTPOHOMBI CO- Ubl, TO OHa yKaxeT
,
CTaBHJIX U3 3Be3]] IPYIIIEI, KOTOPBIE II0 0YepTa- Ha MonspHyIo 38€3-
HUSIM HaITOMHUHAaJIX 60TOB, T€POEB U CBAIIEHHBIX fly, MO4TW TO4HO Ha
SKMBOTHBIX U3 OBITOBABIINX MU(OB U JIETE€HS. cesep
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B cosse3amm Op1oH, Ha3BaHHOM
No UMEHW OXOTHMKA U3 ApEBHE-
rpeyeckux Mucos, Tpu 3Be3abl
o6pasyloT nosic, a ocTanbHble
oTo6paxaroT Ay6uHKY, LLIMT U MeY
3Be3fbl nosica ykasblBalOT Ha
Cwupuyc, camylo spkyilo 3Be3ay
Ho4Horo Hebocsopga CornacHo
ApesHerpeyeckum mudam, Ken-
Taep, unm LieHTasp (cripasa), 6bin
HanonoBUHY 4enoBEKOM, Hamo-
NOBUHY KOHEM

BCEJEHHAdA

Ha aTow

KapTe noka-

3aHbl  3BE3fbl,

KOTOpbIE Bbl MOXeE-

Te yBUAETb B SCHYIO

HOYb, ecnu xueeTe B FOXXHOM

nonywapuu MoBEPHUTE KHUTY Tak,

4YTO6bI TEKYLLUA MeCSL OKa3ancs BHU3Y, NOTOM
cTaHbTe NULOM K CeBepo-3anagy




COJMHEYHASA CUCTEMA

- CoHeuHas cucreMa

Co:metmaﬂ cucrema coctoutT us CosHIa
U psifia 00'beKTOB, KOTODHIEe 00paIaTCcs
BOKpYT Hero. OHa BKJIOYaeT JeBATh U3BECT-
HBIX IJIaHET, UX 64 H3BEeCTHBIX CIYTHHUKA,

acTepoubl, KOMEThI, METEOPOUABI M OTPOMHBIE
KoJiM4yecTBa rasoB M nbiiau. Ilo cpaBHeHHIO
¢ apyrumu o6sekTamu CoJIHIIE OTPOMHO, II03TO-
My ero tArorenue (cm. c. 16) yaep:kuBaetr Bce
HebecHbIe TeJla M 3acTaBisgeT UX obpalaTbcsa
BOKDYT Hero.

Bce nuanets! BpamjaoTcs Bokpyr CoJsiHIia
B OJHY U Ty K€ CTOPOHY (IIDOTHUB YacOBOM
CTpeJIKM Ha Halllel HJIIIOCTPAIlM), 8 UX OPOUTHI
ABJIAIOTCA AJJIUNITUYECKUMU (0BAJIbHOM (hOPMBEI).
Camasd BeITsIHYTas opbura y Ilnmyrona.

Ot CoJsHITa BO BCeX HANIPaBJIEHUAX IOCTOAH-
HO UCXOJUT COJIHEYHBII BeTep, COCTOAIIUN U3

3JIEKTPUYECKHU 3aPAKEHHBIX Cy0aTOMHBIX Yac-
Tun. JBurasces co ckopocThio 6osee 400 xm/c,
OH BO30Y’KJaeT 3JIeKTpUYECKHEe TOKU BHYTDPH
TUTaHTCKOI'O MAarHUTHOT'O «IIY3bIPA» — I'€JINO-
chepsl. 'ennochepa samuinaer CoJHEUYHYIO
CHUCTEMY OT KOCMHYECKUX JIY4eil, TPUXOAAIINX
u3 ruy6uH npocrpancTBa. Ee kpas, pacnosara-
fomueca B 18 muH KM ot CoJsiHIIa, YKa3bIBAIOT

MCTUHHBIE rpaHuIbl COTHEYHOU CUCTEMBI.

Hukonai KonepHuk (1473—1543)

Ha aToit cxeme ConHeyHoM
cucTembl opbuTbl nnaHeT
npeacTaBneHbl UBETHbIMU
KOfbLiaMK (pasmepbl NnaHeT
n pacctosHua o ConHua

KOEMUSECKNI

He OTpaxakwT WUCTUHHOro SOHL

<BoAHKERI P

macwraéa). Ana uccneno-
BaHnAa CONHEYHOM CUCTEMBI
6bINO 3anyuweHo Hemano
6eCnUMNOTHbIX annapaTtoB —
KOCMUYECKUX 30HA0B

AcTDPOHOMBI OBLJIBIX BpEeMeEH

Teicsiuu JIeT Ha3al, BO BpeMeHa JPeBHUX IIUBU-
auzanuit Erunra u Kuras, groau Bepuiu, 4To
Counue u Jlyna — ato 6oru, 3emia 1mjockKas,
aHe60CBO — OTPOMHBII KYIIOJI, TOABEIIIeHHbIH
HaJ HeH.

ITosguee actpoHoMEI [IpeBHeli ['perinu foka-
3aJu, 4To 3eMJiA Kpyriaasa. MHorue moJsiaraiy,
4YTO 3Be3Jbl 3aKpEeIJIeHbl Ha KOJOCCAJIbHOU
cepe, esxeJHEBHO ITIOBOPaYUBAIOIIEHCsI BOKPYT
3emiu. [IpeBHErpedyecKuii acTpOHOM A pHcTapx
Camocckuit yTBepaKAa, 4YTO 3eMJd U Jpyrue
nJjaHeTHl IBUIXKYTCA BOKPYT 3Be3xanl, ConHIa,
OJHAKO OOJBIIMHCTBO aCTPOHOMOB TOT'O Bpe-
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MeHU cunrtaau uHade: Connne, JIyHa u niane-
THI JBUXKYTCA IO KPYTOBBEIM OPOUTAaM BOKDYT
3emuu, nentpa Beesnennoii. IlTonemeit, K uB-
muit Bo Il B. Ko H. 3., IPEANOJIOXKHUT, YTO
Ka’kaasa IJaHeTa, Bpalljasch BOKPYTr 3eMJIH,
B TO K€ BpeMs OIIUChIBAeT CBOU COOCTBEHHBIE
He6oJIbIINE KPYTU, KOTOPbIe OH Ha3BaJl 3IMU-
LUKJIaMH.

ITonbckuii cBALIEHHUK U acTpoHOM Hukosait
KomnepHUK BBICTYNNJ IIPOTUB IIpPEJCTABICHUI
IItonemes o CorHeUHOI cUCTEME U 3asABUJI, YTO
LIEHTPOM ILIaHEeTHOM CUCTeMBI siBJigeTcs CoJlHILe.
Bokpyr 3emun Bpaiaercs toiabko Jlyna. Ko-
TIepHUK OIIUGOYHO IoJIarajl, YTo IJIaHeTapHbIe

<[FANNIEN>

KGEMUSIECKIN
<[VeHepAl0>3

~ Op6uTta KOMeThl [annes

OopOUTHl NMPEACTABJAIT c060i NIpaBUJIbHBIE
OKDY’KHOCTH, a IJIaHEeTHI JBIIKYTCA II0 HUM
anunukiIamu. Hacrosiue 3aKOHBI ABUYKEHUA
IJIaHeT OTKPHLI HeMelKHuil acTpoHoM HoraHH
Kenuep (1571—1630), BLISCHUBIIN M, YTO ILJIA-
HeTBI JBUXKYTCS He II0 KPYTOBBIM, a 10 3JIJIHUII-
THUYECKUM OpOUTAM.

Uranpsaackuii actpoHoMm lasmieit (1564—
1642) mepBBIM UCIIOJIL30BAJI TeJECKOI. V13 cBoux
HaburIoieHNI 3a opbuTaMuciyTHUKOB FOnurepa
U 3a UBMEHEeHUAMH BUAUMON (opMmbl Beneps!
npu ee BpameHum Bokpyr Cosnua Tamamieit
3aKJIIOYNII, 4To KolmepHUK GBI IpaB: NJIaHeThI
BpamaioTcs Bokpyr CosHIIa.
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Coanine

JISL HAC, xuTeJiei 3emMun, 3Hauenne CoJHIia
HEBO3MOXKHO ITIePEOLIeHUTh, IOTOMY 4YTO 6e3

HEro He MorJia 6bI CyII[eCTBOBATh "KU3Hb. OTHAKO
CoJHIle — BCero JHIIb OJHA M3 MHUJJIMApAOB
3Be3q Mueunoro Ilytu (cm. c. 34), ogHON U3
MUJIJIMApJOB rajJakTUK Bo BcesenHoii. Pasmep
CoJiHIIa MeHbIIIe CPEJHEro pa3Mepa 3Be3k, U He-
KOTOpbIe ACTPOHOMBI CUHUTAIOT €ro « KeJITHIM
KapJaukoM». Ho aTOT pasMep OYeHb BEJHK IIO
cpaBHEHMIO ¢ pagMepamiu miaHeT. B CoJsHie co-
nepixurcs6osiee 99 % Bceit maTepun CotHEUHOMK
cucrembl. Ero guamerp paBen 1400000 kM,
B 100 ¢ mumraMM pas 6osblre AuaMeTpa 3eMJIH.
CoJHIle — BpallaolIuiics map pacKaJeHHbIX
rasoB, 10 OOJIbIIIEH YacTH BOJAOPOJA U IeJIud.
OHO NPOU3BOAUT OTPOMHOE KOJHUYECTBO IHED-

Mpoty6epaxey

4

-~
=
- ConHeYHble
ATHA

o,

ConHe4Hasn
BCMbILLIKA

MU, KOXKIYI0 CEKYHAY «COKUTasg» OKOJIO 4 MJIH
TOHH BOJOpOJA.

BuyTpennee crpoenune CoaHIa

B nentpe CoJsiHIIa HAXOAUTCA PO, 00JIACTD Y-
IOBUIIHBIX AaBieHuil (B 200 Mupa pas 6oJibiie,
YyeM Ha IOBEDXHOCTH 3€MJIM) U TeMIlepaTyp —
okosio 15 muu °C. 9to saxepHas tonka CosHia,
re BbIZeJsIeTCA dHEPrus, 3acTaBJIAIOIIAS ero
cBeTUTHCA (cMm. c. 2 1). ATOMBI BOJOPOAA CIIUBAIOT-
cs IpYyT ¢ Apyrom, obpasys resuii. Beigensomnia-
fACA IIPU 3TOH peaKLVU SHEPrUs depes 30HYy U3-
JIy4eHNs IEPEHOCUTCS B KOHBEKI[MOHHYIO 30HY.
31ech, B6JIM3Y TOBEPXHOCTH, PACKaJIEHHBIE I'a3bl
06pa3yIoT BUXPU U OTAAIOT TEILJIO, YTOOBI IIOTOM
OIYCTUTHCA BHU3 M CHOBA HArpeThCsi, M JTOT
IUKJ 6ECKOHEYHO ITOBTOPSETCH.

KOHBEKLIVIOHHASAR

doTocchepa

Semns”  jonurep

(B CTUHHOM MacLuTabe)
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Mo cnyvaviHocTk, BUAUMbIE pa3mepsl JlyHbl u ConHua
coenagaioT Korpaa JlyHa okasbiBaeTca mexay 3emneit
1 ConHueM (cM nocregoBartenbHeivi pag 1—2—3), oHa
MOXET 3aCSIOHUTL OT Hac CosHLE U BbI3BATb CONHEYHOE
3aTMeHue [pu 04eHb peaKoM SBNEHWUW, MONHOM COn-
He4HOM 3aTMeHU, JTyHa uenukom 3akpbiBaeT ConHue,
VN MOXXHO YBUAETH KOPOHY, CUAIOLLLYIO MO KPasiM YEPHOro
avcka HeHapgonro HacTynaet TemHoTa. Mpy 4acTU4HOM
CONHEYHOM 3aTMeHUM YacTb ConHua 0cTaeTes BUAUMON

CoJsiHeUYHAasA IOBEPXHOCTh

Bremnsasa o6osouka CousHna, dorochepa, umMeeT
TOJILLIMHY BCEro JUIIb 0KoJ10 500 kM. Temmeparty-
pa B Heit gocturaet 5500 °C, oHa ropaszio «XoJo4-
Hee» aapa. PoTochepa HeIPepHIBHO OYPJIUT, KaK
BOJa B Kunsuem yaiiHuke. COTHH ThICSY (DOHTA-
HOB PaCKaJIEHHOI'O ra3a, Ha3blBaeMbIX CIIMKYJIa-
mu, 6pr0oT Ha 10000 KM BBepX, B COJIHEYHYIO
aTMoc(epy, KOTOPYIO Ha3bIBAIOT XpoMochepoil.

MpnbénnantensHo Yeped 7 GUNNMOHOB neT
npuAaYyT K KOHLy 3anackl Bogopoaa Ha ConHue
3Be3aa yBenuMumuTCcs [0 pa3mMepoB KPacHoro
ruraHTa v nornoTUT Mepkypui 1, BO3MOXHO,
BeHepy BoOT Tak MOXeT BbIrnsgeTb 3eMHOM
naHawadT, korga aTo npousonaet BeHepa
6yneT KasaTbCA 4epHON TOYKOW Ha hoHe
ConHua B ckopom BpemeHn u oHa 6yget
nornouieHa KonoccansHom 3se3nomn

MaruuTHbIe cuJbl (cm. c. 31), OKpyKapIIne
COJIHEYHBIH I11a P, BHI3BIBAIOT MHOXKECTBO HEOOBIU-
HBIX 3¢ PexToB. HaZ T0OBEPXHOCTHIO B3ABIMAIOT-
csl TUTAHTCKHME OTHEHHBbIEe apKU, Has3bIBaeMble
npory6epaHIlaMU, KOTODbIE YIep>KUBAIOTCSA
marHetusmoM. Korza MmarHuTHoOe nmoje MeHs-
eTCs, BOBHHUKAIOT BCIBIIIKY — HEOXKHUAAaHHEIE
BBIIIJIECKH OTPOMHOI#1 9Hepruu. Korza cunossrie
JIMHUY MarHUTHOTO I10JIA BEIPBIBAIOTCA B POTO-
chepy, Ha TOBEPXHOCTH IOABJIAIOTCA TeMHEIE
OXJIaXKJeHHBIEe 00J1aCTH (C TEMIIEpATyPOi OKOJIO
4300 °C). IxX Ha3BIBAIOT COJTHEUHLIMU IATHAMH.

Tak ConHue BblpacTaet
0 pa3MepoB KPaCcHOro ruraHta

I'u6ens Cosana

Co BpeMeHeM 3alachl BOJOPOJHOTO TOILJINBA Ha
CoJtHIle HAYHYT UCCSAKATDb, OHO pa3byXHeT U cTa-
HeT 60J1ee ApKOI 3Be3 1011, Ha3bIBAEMOM KPACHBIM
TUraHTOM. BHelmHsas 000JI0YKA YJIETYUYUTCS
B npocrtpaHcTBo. CHauasna CoJiHIle cTaHeT
MaJIeHbKOM, HO OYeHb IIJIOTHOH 3Be3/1011, 6eJIbIM
KapJINKOM, a IIOTOM OKOHYATEeJbHO OXJIaJUTCA
¥ IDEBPATUTCA B YEPHOI'O KapJIUKa.
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IInaHeTh

HnaHeTa — 3TO KpymnHoe HebGecHoe Telo,
Bpalljaoleecs BOKPyYr 3Be3anl. OHa MOXKeT
OBITH KaMEHHOM, MeTaJIIMYEeCKOM, KUIKOI,
ra3oBOM MJIU Ke coueTaTh Bce BMecTe. IlimaHeTs!
He UCIIyCKaIOT COOCTBEHHOTO CBETA, a CBETATCA
OTpa’XeHHBbIM CBETOM MaTEPUHCKOM 3Be3/AbI.

B Cousneunoii cucreme umeercs 9 mjaaHer,
cpeau HUX M 3eMJid, KOTOpble ObOpallaroTcs
BOoKpyT CosHLA.

YeTblpe BHYTpPEHHHE IIJIAHETHI HAa3bIBAIOT
nJjaHeTaMu 3eMHOM rpynmnbl: Mepkypuii, Be-
Hepa, 3eMas u Mapc. FOnutep, CarypH, Ypan
uHenTyH — yeThIpe ra30BbIX TUTAHTA, X CPaB-
HUTEJBLHO HeOOJIbIIINE TBEPAbIE AAPA MOKPHITHI
TOJICTBIMHU 060JI0YKaMHU XKUAKOCTH U rasa. ILimy-
TOH He IIONIaflaeT HU B KAKYyI0 KaTeropuio, aTa
MaJIeHbKas [1JIaHeTa COCTOUT U30 JIbJ]a U KaMHS.

Ha guarpamMme BHU3Y IOKA3aHBI OTHOCUTEJb-
Hble paccToAHUA oT miaHer Ao Coxrna. dnsa
HaTJISAHOCTY MOYKHO OTJIOXKUTD 9TH PACCTOAHUSA
maramu. Eciam 661 CosHIle OBLIO pasMepom
¢ GyT60osbHBIN M4, MepKypuii okasaJcs Obl
BeJIMYMHOM ¢ 6yJIaBOYHYIO I'OJIOBKY, pacroJara-
dAck B 10 marax or CosHua. 3eMJss pasMepoM
C IIepeYHoe 3ePHBIIIIKO HaXoAuIach 661 B 16 marax
ot Mepkypus, a JIyHa orcrosna 661 oT 3eMyy Ha
naJjen. IIpomaras eme 209 maros, Mbl ObI Ha-
TOJIKHYJIMCH Ha FOnuTep pasMepoM ¢ KpYIHBIH
LIapUK, ¥ TOJIbKO Yepe3 884 mara MbI JOCTUTJIN
651 Il1yTOHA.

WUccaenoBanue nmiaauer

IIyTemecTBue K TUTAHTCKUM IIJIAaHETAM B KOC-
MHUYECKOM KopabJie ¢ 3KunakeM Ha 60pTy 3a-
Hs1JIO OBl CJMIIKOM MHOTO BPEMEHH, II03TOMY
OBIJIM IIOCJIAHBI KOCMUYECKHUE 30HAbI, 00JIeTeB-

1. Mepkypu#
2. BeHepa

3. 3emnsa

4. Mapc

5. lOnutep
6. CaTypH

7. YpaH

8. HentyH
9. NnyToH

(19,2a.e.4.)
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COJJHEYHASA CHCTEMA

1 YnapHas BonHa, ucTou-
HUKOM KOTOpoW 6bina,
BEpPOATHO, 6nnxanwasn
cBepxHoBas 3Be3fa, 3a-
ctaBuna o6nako nbinu
W rasa CcryctutbCsi noa
AencTBUEM COOBCTBEHHBIX
CUN TArOTEeHUs

2 CxaToe obnako npe-
BPaTUNOCL B AWUCK Bpa-
wjarouiencs matepum
C ynnoTHeHWem no-
cepeavHe

mre u cororpadupoBaBIINe KAXKAYIO ILIIAHETY
(kpome Ilnyrona). CambIil JJIUHHBIN NYTH ObLI
npogenaH «Boamxepom-2» (cm. c. 54). Koc-
muyeckuit 30HA «Kaccurm» mocerun CarypH
B 2004—2005 rr.

JKusup CosIHeYHOM cHCTeMEBI Hadasach ¢ 06J1a-
Ka ITBLJIN ¥ I'a30B, KOT]a-TO IIepeceKaBIIIero rajJak-
Tuky Muneunsiii [TyTe. B reuerne 100000 seT oHO
¢opMupoOBaO BpalaloIuicss AUCK, HasbIBae-
MBIl OKOJIOCOJIHEYHOM TyMaHHOCTHIO. ITox nas-
JIeHHEM Tasa U IbLIU LIeHTpajbHas 4acTh AUCKa
cTaJjia ropsiyee U IJIOTHee U HadaJia pa3byxaTs,
CO BpeMeHeM [IPeBPaTUBIINCH B Heapesioe CoHILe.

Bpanm or packajeHHOrO I[eHTpa YaCTUUYKU
BN Ha4yajy CIUNATHCA, 38 MUJIJIHOHEI JIET
npeBpalllasfich B OTPOMHEIE TeJa, KOTOpble Ha-
3bIBAIOT IIaHeTe3nMaJsAMu. CTaIKUBasCh APYT
C IpyroM, OHU 06pa30BaJIi YeThIpe BHYTPDEHHUX
TJIaHeTHI U spa YeThIpeX I'a30BbIX I'MTaHTOB.
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npeacTasnseT coboi cpeaHee paccTosHue oT 3emMnu

CoJiHeYHBIH BeTEp OTHEC OT HUX BCE OCTAaTKH
NBIM ¥ Tas3a, BKJIOYasd ra3oBble OOOJOYKH
YeThIpeX BHYTPEHHUX IIaHeT. ['UraHTckue mia-
HeTbI OKa3aJINUCh JOCTATOYHO JaJEKO OT CAMOTO
CHJIBHOTO l'IOprBa COJIHEYHOTro BETpau CMOTJIHN
COXPAHUTh CBOU TOJICTBIE ra30Bbie ODOJIOYKH.

Cuua npursaskenus IOnurepa npusesa kK Tomy,
4o GuIHaKaiIre IaHeTe3UMaJIU IIPU B3aUMHBIX
CTOJIKHOBEHUAX pa3pymniuck. [IpeBpaTusiices
B IIOAC KaMEHHBIX OGHOMKOB, Ha3bIBAa€MBbIX
acTepouAaMH, UX OCTATKH JI0 CUX ITOP KPYIKAaT
BOKpyr CosHIIA.

3. He6onblune KkameHHble
OCKONKW 06beauHun-
nuce B 6onbluve
rnbibbl, Ha3biBae- ’
Mble NnaHeTe3nma- ;
naMu [

4 CeppauesuHa gucka
npeepaTunach B pac-
KaneHHbIV ra3oBbIn
wap — B 3Be3ay
ConHeuHbIn BETEP
copBsan ¢ YeTbipex
BHYTPEHHWX NnaHeT
WX ra3oBble 060N0HKW.

5 ConHeyHas cucre-
ma cerogHs ConH-
ue, nnaHeTbl, WX
CNYTHUKK, a Tak-
Xe KameHHble 06-
NIOMKMU, ra3 v NbiNb,
coxpaHuBlLUMECA CO
BPeMeH BO3HWUKHOBEHUS
ConHe4Homn cucTemsbl

MnyToH
(49,3a e. n.)
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Meprypui

Mepxypnﬁ — Ommkaimias k CoJHLY ma-
1 HeTa U BTOpas 1o MajocTu B CoIHeYHOMH
cucreme. YBuaeTs MepKypuii c 3eMJIH HeJlerko,

HO er'0 MOXKHO 00HapY KUTh HU3KO Ha HeGocBoe
Ha (OHe YTpPEeHHeN UK BeuepHe 3apu Hemoaa-
neky ot ConHna.

IToBepxHOCTH MepKypHusa HallOMHHAaeT IIO-
BepxHocTh JIyHbl. ['osasgs U kaMeHUCTasdA, OHA
NMOKpBITA KpaTepaMu, INOSBUBIIMMUCSA B Dpe-

Ha nosepxHocTv Mep-
KypWsi €CTb ThICAHU
KpaTtepos, rop-
Hble Xpe6Tbl

1N nasoBble
paBHVHbI

Mepkypuii — camas
nnoTtHas nnalera,
He cuuTas 3emmm OHa
COCTOUT M3 60NbLLOro
MeTannu4eckoro agpa us
Xernesa u HUKens, NOKpbITOro
TOHKOW KamMeHHOW KOpoWn

BonbliKne kKamHu, nagaroLlme n3 KocMoca Ha
nosepxHocTb MepKypusi, NOPoAUIN KpaTepbl,
pocTuratoLimue B nonepeyHMKe MHOruX Kumo-
METPOB, & BHYTPU HEKOTOPbIX KPATEPOB €CTb
apyrve, nomeHblue Mockonbky atmMocgdepa
Ha MepKypun npakTU4ecku OTCYTCTBYET,
Hebo faxe AHEM OCTaeTCs YepHbIM

Mpw nageHnn MeTeopuTa Ha MepKypuii Ha NOBEPXHOCT
nnaHeTbl 06pasyeTcs KpaTep B hopMe OrpOMHOM HaLL:

3yJIbTaTe HeIpephIBHOM 60MOapANPOBKY MeTe-
OpHUTAMHU B NEPBBIA MUJIJINADA JIET CBOErO CV-
mectBoBaHuA. Tak kak Ha MepKypHUH HeT Hil
BeTpa, HU BOJBI, BEISBIBAIOIINX 9PO3UIO, JIAHI-
madT NJIaHeTH ¢ TeX IOp He U3MEeHUJICH.

@opma opbutsl y MepKypusa — 3JIJIUNTHYE-
ckad. Kparuaiimee paccrossaue 10 CoJHIia co-
craBisieT 46 MJIH KM, a caMasd OTAaJIeHHAA TOYKa
OpOUTHI JIEXKUT Ha pacCTOAHUU 70 MJIH KM.

Ha Mepkypumu o4eHb OoJIbIIME Iepeliajbl
TeMmnepatypbl. Ha cosHe4HOH CTOpOHe OHa
npessimaer 400 °C, a Bo BpeMs JOJroi HOYH,
IpoJoJKaIoIIelcs OKOJIO 59 3eMHBIX CYTOK,
OHa MO’KeT onyckaThea o — 170 °C.

OCHOBHBIE ®AKTHI

AnameTp: 4880 km

NMpoaonkuTenbLHOCTL CYTOK: 58,6 CyTOK
MpoponxurenbHoCcTb ropa: 88 cyTok

CpepnHee paccrosiHue ot ConHua: 58 MIiH KM
TemnepaTtypa Ha noBepxHocTh: oT —180 go +430°C
ATmocchepa: cneapl renus

EcTecTBeHHble CMYTHUKW: OTCYTCTBYHOT

46



COJHEYHAS CUCTEMA

eHepa IIOYTH TaKOMl )Xe BEeJUYMHEI, KaK
3emuis1. OHa Bcerja HOKPHITa TOJICTHIM CJI0€M
00J1aKOBTOJIIIIUHOM B 25 M, COCTOANUX U3 Kalle-
JIeK yOUICTBEHHOM cepHOM KUCI0ThI. COJTHEUHBINR
| cser, MaJarolIyii Ha IIJIaHETY, OTPa’KaeTCsa dTUMU
obiakamMu, Mo3ToMy BeHepa — OYeHb APKUIL
00'beKT Ha HOYHOM Hebe.
Jpyroii BUZA COJTHEUHOTO U3y YeHNU, HHDpa-
KpacHbIe BOJHBI, JIETKO IIPOXOJAT CKBO3B IIJIOT-

Benepa
|

BeHepa nokpbiTa NnoTHbIM o6nasy-

HbIM nokposoMm Ero nepwon
BpaLLeHna BOKpYr nna-
HeTbl cocTaBnser
NUWb YeTBEpPO
CyTOK

Kopa -
BHyTpeHHee cTpoe-
-ve BeHepbl noxoxe
-4a 3emHoe, XOTa ee
1eTannmyeckoe  SApo
-opa3go 6onbLue

il
Tak Bbirnsgena ¥ ﬂ*’

6bl BeHepa, ecnu . *
6bl He 6bina NocTo-
AIHHO CKpbITa NoA obna-
kamm TeMHble obnactm —
3TO NAaBOBbIE PaBHWUHbI

HYI0 aTMocdepy, KoTopas K TOMY JKe Co3Jaer
napHUKOBBIN addekT. Eciiu 651 uccienoBaTen
cTynui Ha BeHepy, OH MOMEHTAJIBLHO CropeJi 6bI
IOTJIa, 33 AOXHYJICA OBI B yAyIIaoIIei aTMocdepe
YIJIEKUCJIOTO rasa, PacTBOPUJICA ObI B CEPHOM
KHCJIOTe U GbII ObI pasfaBiieH aTMOC(HepPHBIM
naBieHueM, B 90 pas 6osbmINM, 4YeM Ha 3eMJIe.

BeHepa BpaljaeTcss BOKPYT CBO€H OCH OYeHb
MeJAJIeHHO, U IePUOJ BpallleHus y Hee GoJiblie,
yeM mnepuoj obpameHusa Bokpyr CoJsHna.
HHTepecHO, YTO BpalllaeTcsi OHa He B TY CTOPOHY,
YTO BCe IIpOYMe ILIaHeTHI (3a HCKJIIOYEeHHeM
IInyToHa).

OCHOBHBIE ®AKTbI

AnameTp: 12105 Km

MpoaoMKUTEeNbHOCTb CYTOK: 243 CyTOK
MpogonxurenbHoCcTb roga: 225 cyTok
CpepHee pacctosiHue oT ConHua: 108 MiH KM
TemnepaTtypa Ha noBepxHocTu: 490°C
ATmocdhepa: yrnekucnblii ras, cnegbl azota
EcTecTBeHHble CNYTHUKWU: OTCYTCTBYIOT

CKpbiTaa obnakamu noBepxHoCcTb BeHepbl
~OKpbITa AECATKAMM ThICSY BYNIKaHOB (Bepo-
STHO, HEKOTOPbIE U3 HUX A0 CUX NMOP aKTUBHbI)
TloTOKYM NaBbl U3PbINK NaHAWADT rNy6oKUMM
-aHanamu, BbIrnAaAWMMK Tak, 6yTO OHU —
Zycna BbicoXwmx pek Kynonoo6pasHble
SVNKaHbl, MOSyYMBLUME HA3BAHWE «LLMUTO-
=51X», 06pa30BaNCb, KOrga nasa MeaneHHo
~2ocaduBanachk Ha NMoBepXHOCTb, a MOTOM
zacTekanach Mo CTOPOHaM U 3acTbiBana

——
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——

|

3emMmiada

Hama 3eMmis, TpeTha miaaHeta oT CoJHIIA,
ABJIsIeTCA Hau6oJIbIIIel U3 YeThIpex IJIaHeT
3eMHOI rpynnel. 71 % ee MOBEpXHOCTU 3aHUMAIOT
Mopsi 4 okeaHbl. Kpome Toro, Boja mpucCyT-
CTBYET B BUJie KalleJIeK UJIH JIEJSHbIX KPYIIUHOK,
U3 KOTOPBIX COCTOAT 0o0JlaKa, B BHJE IapoB
B aTMoc(depe 1 Kak JeJ B IOJAPHBIX 06J1aCTAX
¥ Ha BepIIMHAaX rop. Boxa upe3BbIuaiiHO BaKHaA
L)1 CYIIIeCTBOBAHUSA YKU3HY Ha 3eMJIe, HACKOJIBKO
H3BECTHO, eJUHCTBeHHOU IaHere COJIHEUHOM

Moa kny6awmmucs 6enbl-
My o6nakamv BUAHbI
3eneHble U Kopuy-
HeBble yHacTKu
CyLLM N CUHE-
Ba OKeaHa

| BepxHsas
| MaHTus

HapyxHoe

Kopa

|

|

\

‘ 3emHoe Aapo npea-
‘ cTaBnseT cobou pac-
, KaneHHbIA XenesHbiv
| Wwap, OKpy>XeHHbIM pac-
] NNaBneHHbIM Xene3oM
| SlApo 3aknyeHo B Ka- /
| MEHHYI0O MaHTUIo, noBepx BuyTperHee anpo
KOTOpOW pacnonaraetcs

TOHKas Kopa

B oTnnymne 0T nyCTbIHHBIX NaHALAadTOB NPOUMUX
nnaHeT, 3Ha4UUTeNbHasa YacTb 3emMn NoKpbITa
PaCTUTENBHOCTBHIO — NECOM, KYCTapHUKOM,
cTenslo TOT UK MHOW KNUmaT onpeaenser,
Kakue BUAbl paCTEHUIA U XXMBOTHbIX O6UTaOT
B TE€X UM WHbIX MecTax JlaHawadT cywm
HenpepbIBHO MeHSIeTC nof BO3AeNCTBUEM
YenioBeKa, Norofbl U ABUXEHWS BOA UMM NbAOB.

Korpa 3emns Haxogutcsi ToYHO mMexay ConHuem
n JlyHoi, ee TeHb HakpbiBaeT JlyHy 3To sBneHue
Ha3blBaeTCA NYHHbIM 3aTMEHNEM

CHCTEMBI, ' Ie €CThb YKU3Hb. 3eMJIs HAXOQUTCS KaK
pa3 Ha TakoM paccrosgHuM oT CoJIHIA, KakKoe
obecrieynBaeT HYKHbII MHTEpBaJ TeMIIEpaTyp.
ATMocepa norJomaer Kak pa3 CTOJIbKO COJIHEY -
HOI 3Hepruy, 4robsl u3dberxaTh KpaiHocTeil. OHa
TaKKe 3KpaHUPYyeT BPEeJHBIN COJTHEUHBIA BeTep
M 3aIuInaeT oT 6oM6apAMPOBKY METEOPUTAMU.

BHemHAsa 060104ka 3eMJH paszieseHa IpU-
60JM3UTEJbHO Ha 15 OTAe/IbHBIX YacTel, Ha3bl-
BaeMbIX TEKTOHUYECKUMU IIaTGopMaMu, UJIH
niauramMu. OHU OYeHb MeJJIEHHO IIepeMeIaloTCA
II0 3eMHOMY MLIapy, CTAaJKUBAACh KpasMIi.
V3BeprxeHus BYyJIKAHOB U 3eMJIETPSICEHUA ITPOIC-
XOASAT UMEHHO B MECTaX TaKNUX CTOJIKHOBEHHIT.

OCHOBHBIE ®AKTHI

AnameTp: 12 756 kM

MpoaonxutenbHOCTb CyTOK: 23 Yaca 56 MUHYT
MpoaonxurenbHocTb ropa: 365,26 cyTok
CpepHee paccTosHue oT ConHua: 149,7 MIH KM
TemnepaTypa Ha noBepxHocTh: oT —70 go +55°C
ATmochepa: a3oT, kucnopog, napb! Boap!

Yucno ectecTBEHHbIX CNYTHUKOB: 1
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Jlyna

JIyHa — He 3Be3Ja U He IIJIaHeTa. ITO KaMeH-
HBI 1ap, Bpallaolnuicsa BOKPYTr 3eMIH,
¥ TpedyeTcss OKOJIO 27 CYTOK, YTOGHI OH CBEPIIIHJI
noJsHb Kpyr. JIyHa — camblil ApKUil 06BEKT
Ha HOYHOM Hebe, XOTsI ee CUsIHIEe — HH YTO UHOe
KaK OTPa’KeHHBIN COJIHEYHBIN CBET.

Kaxkercs, uro ¢popma JIyHbI OT OZHOIM HOUM
K gpyroii meHsercd. IIpoucxogur s3To moromy,
4YTO IIEPHOJ| ee BpallleHHs BOKPYr CBOeil ocu
COBIIAJaeT C IIEPUOAOM ee OGpalleHus: BOKPYT
3eMiu (86epxy), TaKk 4YTO B pe3yJjbTaTe K HaM

Be3xun3HeHHas NOBEPXHOCTb
JyHbl 06pa3oBaHa ropHbI-
MU Kpatepamu n 06-
LUMPHBLIMU PaBHM-
Hamwu

HapyxHoe

Kopa -

BHyTpeHHee cTpoexue
JlyHbl Takoe Xe, Kak
3emnu, Ho ee Kopa Ton-
we “ He pasnomaHa Ha
TEKTOHUYeCcKMe nNnaThopMbl

/
BHyTpeHHee sapo

HW XMBOTHbIE, HN PAaCTEHUA HE MOTY T XWUTb Ha
JlyHe u3-3a OTCyTCTBMA BO3Ayxa WU BOfbI
YHbINbIN NYHHbIA NaHawadT ncnewpeH kpa-
Tepamu, BO3HVKLLMMK OT yA4apoB METEOPUTOB.
OT HeKOoTOpbIX KpaTeEPOB paAnanibHO pPacxo-
AATCA NONOChI. COCTOALLME U3 BbIGPOLLEHHBIX
npuv yaape ockonkos Ha JlyHe eCTb 1 06Lwnp-
Hble NaBoBble paBHWHbLI Korga-To acTpOHOMbI
Aymanu, 4to 3T0 Mops Takoe Ha3saHue
COXPaHWUNOCh ANA HUX 1 NO CUKO NOPY

®0.¢
DR X )

Bcerga o0pallieHa TOJbKO OAHa cTOpPOoHAa JIyHBI.
I'panuna Mexy OCBEIeHHOH M HeOCBeI|eHHOM
yacTamu aucka JIyHe1 nepemerriaeTcs, 4To ¥ BbI-
3pIBaeT U3MEHeHHe OYePTaHUil BUAMMOI YacTu
JIyael. Korga CousHne ocBeljaeT OGOPOTHYIO
cropony JIyHs1 (1), MBI BOOOI1IE He BUANM JIYHHOTO
AWCKa, YTO MMeHyeTcsa HOBOoJyHueM. Korpa
MOBEPHYTaA K HaM CTOPOHa OCBeIlleHa uénn-
KOM (5), HacTyIaer IOJHOJyHUe. MexXay aTUMU
¢asamu JIlyHa NPOXOAUT COCTOAHUA MOJIOLOTO
Mecs1a (2), nepBoii yeTBepTH (3), MEXKAY ITEPBOIL
YeTBEPTHIO U ITOJIHOTYHUEM (4), ITOCJIe Yero JIyHa,
KaK IIPUHATO F'OBOPUTS, cTapeeT (6—8).

OCHOBHBIE ®AKTHI

AnameTp: 3476 km

MpoaomMKUTENbHOCTbL CYTOK: 27,3 CyTOK }

CpepnHee pacctosHue ot 3emnu: 384600 km ‘1

Temnepartypa Ha noBepxHocTu: oT —155 0o +105°C |

Atmocchepa: oTcyTCcTBYET [
\
|
|
|
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Mapc

Xo'm Mapc ropaszno MeHbIIle 3eMJIH, ¥ 3TUX
IJIaHeT MHOr0 CXOAHOro. MapcuaHCKUe
CYTKH JIMIIL He HAaMHOrO JIJIMHHee 3eMHBIX.
HaxkJjoH ocu Bpamienua Mapca obecrie4yuBaer
CMEeHY BpeMe€H rojia, Kak 1 Ha 3emJe. [JHeBHasA
TeMIlepaTypa Ha 3KBaTope B CepejUHEe JeTa
uHorga nogaumaerca g0 25 °C. Kak u Ha 3emue,
Ha Mapce eCcTb BYJKaHBI, I'ODBI, BBICOXIIIHE
peuYHble pycJia, KAaHbOHBI, IIYCTBIHN U IIANKHU
MOJISIPHBIX JbAOB.

Y «KpacHOW nnaHeTbl» eCcTb fABe Ma-

NeHbkWe NyHbl (BHM3Y, maclutab
He CooTBETCTBYET [EVCT-
BurensHomy) Kor-
Aa-TO OHM 6binn
acTepouaamu

@

Oevimoc

&

2
doboc

Kopa

MnotHocTe Mapca He-
BESNKa, Ny Hero o4eHb
cnaboe marHuTHoe none
3TOCBMAETENLCTBYET O TOM,
4YTO XenesHoe AApo NnaHeTbl
OTHOCUTENBHO HEBENUKO

Ha nosepxHocT Mapca ecTb MHOrO4UCNEH-
Hble AONWHBI U KaHanbl, 06pa3oBaHHble pe-
Kamu, o3epaMu U Jaxe MOpsSMU, Hekorga
cyuiecteoBaslIMMK Ha Mapce (kak csuge-
TeNbCTBYIOT pe3ynbTaTbl UCCeAoBaHUA)
CerogHs Bofa ecTb TONbKO B BUAE NbAa Ha
nontocax

BonbLuoi mapcuaHckuii BynkaH Onumn, Bo3BbILLA0-
wmncs Ha 20 KM, B CpaBHEHUU C caMbIM 60NbLUNUM
BynkaHoM Ha 3emne, MayHa-Kea Ha CaBasx (3es1eHas
BEpLUMHA Crpasa), Yes BbicoTa fgocturaet 4205 m

Mok HO IIpeAnoJarats, 4ro Ha Mapce korja-
TO CyIecTBoBaJia KU3Hb. OJHAKO aHAJIU3BI
MapCHaHCKOM IOYBHI, IPOJeJIaHHbIe KOCMUYe-
CKUMH 30HJaMU «BuUKHHr-1» u «BuKuar-2»,
KOTOophle crnycTuiauck Ha Mapc B 1976 rony,
u «CregoneiTom» (mo-anrauniicku «Pathfinder»),
cnycruBmuMcsa B 1997 rony, He o6HapPYKUIU
HUKaKUX IPU3HAKOB HU IIpeXKHEeH, HU Telepelr-
Hel ")KU3HU.

Mapc — nycTelHHaA IIaHeTa. Ero kpacHoBa-
TBHIN I[BeT 00YCJIOBJIEH IBLIBIO U3 OKUCHU JKeJre3a
(T0 °ke camoe, YTO p2kaBYMHa). Beicouaiime ropsl
B CoJIHEUHO¥ CHICTeMe U CaMbIH I'IyOOKUil KAHBOH,
noJsnHa MapuHepa, o6Hapy»keHbI Ha Mapce.

OCHOBHBIE ®AKTHI

OunameTp: 6797 kM

MpoaonmkuTenbHOCTb CYTOK: 24,6 Yacos
MpoponxutenbHOCcTb roaa: 687 cyTok

CpepHee pacctosHue ot ConHua: 228 MiH KM
Temnepartypa Ha noBepxHocTK: oT —120 go +25°C
ATmochepa: yrnekucnbiii ras, a3ot

Yucno ectecTBeHHbIX CNYTHUKOB: 2
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Onurep

IOrm’rep — caMmas GoJibinas niaasera Cou-
HeYHO! cucteMsbl. ITo 06'beMy OH ITpEeBOC-
xozut 3emuo B 1300 pas, a ero macca 60JbIie
Macchl BCEX OCTAJIbHBIX IIJIAHET, BMECTe B3ATHIX.
Hapsany c¢ CarypHoMm, Ypanom u HentyHom
IOnurep ABIsAETCA «Ta30BBIM TMTAaHTOM», IIO-
CKOJIBKY B OCHOBHOM COCTOUT U3 r'a3a, a TBepJas
IIOBEPXHOCTH Y HET'O OTCYTCTBYET.
YpesBbIUyaiiHO GBICTPOE BpallleHUE IJIaHETHI
BOKDYT CBO€#l OCH MOJKeT, II0-BUANMOMY, BBI3bI-
BaTh HeENpepbIBHBIE BeTPHI U yparaHbl. Camoit
Hu3BeCTHOI ocobeHHOCThIO FOnuTepa aBiasgerca
BoJiblroe KpacHoOe IATHO, TaAKIKe IIPeACTaBJISIO-
mee cob6oil IMOCTOSIHHO OYIIYIOIIUI yparas.
¥ KOnurepa ecTh cucTemMa KoJiel;, 06pa3oBaHHBIX
TE€MHBIMU NBIINHKaMU. VI3 ero JIyH 4eThIpe 1o
paamepawm GoJiblire, yeM IiaHeta I1nyToH.

KpacviBas 1 HenpecTaHHO MeHALLasacs
KapTuHa nosepxHocTu tOnuTepa
hopmupyeTcs Henpepbis-
HbIMU yparaHamm

KameHHoe 8apo
*OnuTepa 3akno-
-240 B 060N04KY 13
=210pOAa CXaToro Tak
Z.7=HO 4TO OH Obnagaet
'2T21NNYECKUMK CBONCTBaMMU
== _2 0acnonoXeHbl CNow Xuakoro
ZCclda v nnoTHas atMocdepa

Bonblioe KkpacHoe nSATHO.
B KOTOPOM NOMECTUINCH Bbl
nse 3emnu, B aencTenTENb-
HOCTU ABNAETCA Konoccasnb-
HbIM yparaHoMm, 6yLUyOLLUM
yXe Ha npoTsxeHun 6onee
300 net Benbie oBanbl Ha
unlCTpauM — He Takue
6onbluMe yparaHbl U Typ-
6yneHTHble aTMocepHble
noTokK, o6TekaroLme Bonb-
LIO€E KpacHoe NATHO

OCHOBHBIE ®AKTHI

AnameTp: 143884 km

MpoponxurenbHocTb cyToK: 9,8 Yaca
MpononmkuTensHocTb ropa: 11,8 net
CpepHee paccTosHue ot ConHua: 778 MNH kKM
TemnepaTypa Ha noBepxHocTh: —150°C
ATtmocchepa: Bogopoga, renui

Yucno ectecTBEHHbIX CNYTHUKOB: 63

Camble 60nbLLIME CNYTHUKK
lOnutepa (no mepe ypa-
NEeHHOCTW OT NnaHeThl,
HaBepxy pacnonaraetcs

AﬂpaCTea .
. b AmanbTes -
camblin 6GNIN3KUIA CNYTHUK) Teba

Kannucto

il <

Nepa
Mvmanusa
Nucutes -

Onapa -

Macudce -
CMHO‘F!""!""?
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S o

O6naka v ypa-
raHbl MHOrga MOXHO
Ha6nogatb B BUAe paou
Ha nosepxHocTn CaTypHa
CaTypH BpawjaeTcs BOKpyr
CBOEW OCU O4EeHb 6bICTPO, YTO
nopoXxgaeT xapakTepHoe B3gyTve
ero akesaTopa. JTa nNnaHeTa ¢ Hau-
MeHbLLUEi NNOTHOCTLIO: €CMM 6bl Halnacb
BaHHa Takoro pa3mepa, Y4Tobbl B Hel Nomec-
Tunca CaTypH, OH 6bl NNaean Ha NOBEPXHOCTN BOAbI

[
|
|
|

CnyTHukn CaTypHa (no mepe
C aT H YAANEHHOCTN OT NNaHeTbl, Ha-
yp Bepxy pacrnonaraeTtcs camblii

6N1M3Kknin  cnyTHuk) HepasHO ‘ Anyc

0JIbIIA €CTh ¥ BCEX YeThIPeX ra30BbIX I'UT'aH-
6b1Nn OTKPbITHI eLle 29 ecTecT-
TOB, OAHAKO KoJbla CaTypHa, BUAUMBIE
BEHHbIX CNYTHWUKOB

¢ 3eMJIH Jajke B IPOCTEHIIINIA TeJIeCKOIl, OTJIN- OHuenap ¢
YaIOTCA CBOEH IIUPUHOM, APKOCTHIO U BEJIUKO- b !
JlenueM. 3TH KOJIbIla COCTOAT U3 MUPHAJ JIe A~
HBIX 1 KAMEHHBIX 06JIOMKOB pPa3HbIX Pa3MepOB:
1‘ OT rJIbI6 BEJIMYMHOM C JOM A0 KPOIIEYHBIX CHE-
J YKMHOK U IBIJIMHOK (cnpasa esepxy). Tonmuna
|

|

Mwmac

KOJIel], Bcero HeCKOJIBKO HeCATKOB METPOB.

C 3eMJIM MOXXHO pasrisfeTb TPHU KOJbIA.
BHelHee, KOJIbLO A, OTJeJIE€HO OT JBYX BHYT-
peHHUX Kouen B u C TeMHBIM IIDOMEXXYTKOM,
Ha3bIBaeMbIM gejeHueMm Kaccuuu.

TUNepuoH »

OCHOBH.HE PAKTHI BHyTpeHHe cTpoeHue CaTypHa .
AvameTp: 120514 km (8BEPxY) Takoe xe, Kak Onu- fAnet €
Tepa. Deba -

MpoponxurenbHocTb rofaa: 29,5 roga
CpepHee pacctosHue oT ConHua: 1427 MiH kM [
TemnepaTypa Ha nosepxHocTH: —180°C 1\6;&\ ;‘ﬁ; ?Cm, 4@

ATmocchepa: Boaopog, renvin

Yucno ecTecTBEHHbIX CNYTHUKOB: 47 T& @
5

\
|
\
}
|
1 MpoaonxurensHocTb cyTok: 10,2 Yaca
[

1 ‘
[ 12 \
5 <y \
| Ocbe A7 ‘
é patLieHnn CaTypHa UMeeT HaKNoH, NoaToMy BuA 11 6

|
| KOrew ANA 3eMHOTO HABMIOAATENA MEHABTCA N0 Mepe CD Y F 9 ‘
| obpalleHurs 3Ton NnaHeTbl BOKpyr ConHua 10 9 8 4T |
| |




paH 6611 OTKPBIT B 1781 roay YuiabsimMom
TepiresieM, HeMELIKUM aCTPOHOMOM -JTIO0U -
TeneM, JkuBmieM B AHriuu. Och BpalleHUs
VpaHa OTKJIOHeHA OT BepTHUKaJu Ha 98°, Tak 4TO
oH obparraercs BOKpyr COJIHIIA YYTh JIX He JIeIKa
Ha GOKY.

OCHOBHBIE ®AKTbBI
OunameTp: 51118 km
MpoaonkuTenbHOCTb CYTOK: 17,2 Yaca
MpoaomxnuTenbHOCTb roaa: 84 roga

CpepHee paccTosiHue oT ConHua: 2869 MnH kM
TemnepaTtypa Ha noBepxHocTu: —210°C
ATMocdpepa: Bogopoa, renui, metaH
Yucno ectecTBEHHbIX CNYTHUKOB: 27

~-vochepa

ZIzs-,TeNbHO HEGOMbLIOE KaMeHHoe
= » CaHa NOrpy>XeHo B BOAHbLIN OKeaH,

COJTHEYHASA CHUCTEMA

MosepxHocTs MupaHapl, cnyTHUka YpaHa,
Gbina rnagkod (1), noka 3TOT CMYTHUK
He pasneTenca Ha KyCKu nocne CTofkHo-
BEHMs C MeTeopuToM (2) OCKOSKu BHOBb |
COWNUCb NoA AEvcTBUEM TAroTenus (3)
1 nepemeLLanich Apyr c Apyrom, B pesyrb-
TaTte Mupanga npespaTtunacs B 6yrpucTbiin
wap (4).

Y YpaHaectb 11 cnabbix
KOneL, H1 0AHO U3 KOTO-
pbix He wupe 10 km

CnyTHVKK YpaHa (no mepe
yAANeHHOCTH OT NNaHeTb|,
HaBepxy pacnonaraetcs
camblii 6IM3KWIA CNY THYK)
HenagHO 6b1nM OTKPbIThI
ewe 12 ecrtecTBeH-
HbIX CMYTHUKOB

Kopaenusa
Ochenusa
Buanka
Kpeccupa
[esnemoHa
xyneetTa
MNopuwusa
Po3anuHga
Benunpa -
MNak -
MwupaHga ¢

Apuvans €

Turanus

O6epoH € |
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COJTHEYHAS CUCTEMA

HenrTyn

eNTYH ObLI OTKPHIT HEMEILKUM aCTPOHOMOM

Horaunom l'ane B 1846 roay. Yepes He-
CKOJIBKO JHeU ObLJI OTKDBIT €ro KpyImHeHIIuii
eCTeCTBeHHBIH CITyTHUK, TpurtoH. [Tomumo atoro,
o HenTyHe 0coOBIX CBeeHHI He ObLIO IO TeX
nop, IIOKa KOCMHUYeCKH# 30HA «Bosamxep-2»
He nocetuJ ero B 1989 rony.

IToBepXHOCTBH 3TOM APKO-ToJyOON NIaHETHI
MOYTH JINIIEHA KaKUX-JTU00 XapaKTePHBIX 0CO-
6enHocreil. Ha HenTyHe JyIOT BETPHI, CKOPOCTH
KOTOpHIX npessiitaer 2000 kM /4.

Kaxk u gpyrue rasossle rurauTsl, HentyH 06-
JlaJlaeT CUCTEMOH KoJIell. ¥ Hero 4eThIpe cIabbIx
KOJIbI]a, COCTOAIINX K3 TE€MHBIX JbAUCTBIX
OCKOJIKOB.

OCHOBHBIE ®AKTBI

AnameTp: 49 557 km

MpoaonxurenbHoCcTb CyTok: 16,1 Yaca
NMpoponxurenbHocTb ropa: 164,8 net
CpepHee pacctosiHne ot ConHua: 4496 MiH km
TemnepaTtypa Ha noBepxHocTu: —220°C
ATmocchepa: Bogopoa, renuii, MeTaH

Yucno ectecTBeHHbIX CNYTHUKOB: 13

Fony6usHa HentyHa o6ycnoBneHa He60MbLUMMU
Konu4yecTBamMuU MeTaHa B ero atmocdepe Benble
nonocel — 370 66ICTPO ABUXYLLMECH obnaka

ATtmoccepa

«Bosigxep» y4acTByeT B noUCKax »XW3Hu
BAPYruxnnaHeTHbIx cuctemax Ecnm
VHONNaHeTaHe Korga-HUbyab
0o6Hapy>aT 3TOT KOCMUYECKUIA
30HA, Ha ero 60pTy OHK
HangyTayavosn3yansbHbIn
auck Mpowurpas ero, oHu
ycrbiwaT, NOMUMO Npo-
Yero, ronoca KUTos, nna4
MnageHua n npueseTcTeus
Ha 55 A3blkax

«Boamxep-2»

o cerofHANIHEro JHS caMoe rPaHANO3HOE KOC-
MHUYECKOoe INyTellecTBHe ObLJIO IPEeAINPHUHATO
«Bosamxxepom-2». Mexay 1979 u 1989 ronamu
3TOT KOCMHYeCKMI 30H rpoies 6,1u3 FOnurepa,
CarypHa, YpaHa u HenrtyHa u mepepas Ha
3eMJII0 BBHICOKOKAYeCTBEHHBbIE CHHUMKHU JTHX
ILIaHeT U uX cnyTHUKOB. C Tex mop «Boamxep-2»
yransiercs oT CoJIHEYHOM CUCTEMEI, a lepeAada
CHUTHAJIOB C HEero Bce ellle IPOAO0JIXKAEeTCA.

KameHHoe sgpo HenTyHa OKpyXeHo cnoem
BOAbI C NPUMECAMU aMMMUaKa n meTaHa

HekoTopble cnyTHUKKM HenTyHa
(N0 Mepe ypaneHHOCTU oOT
nnaHeTbl, HaBepxy pacnona-
raeTca cambli 6M3KUIA CnyT-
HWK) HepaBHO OTKpbITHI elle
5 cnyTHUKOB




COJHEYHASA CHCTEMA

ILnxyTon

H.ny'ron — caMas MaJIeHbKasd, caMas Xo-
JIOZHAA ¥ caMad AajbHAA miaHeta Cou-
HeuHo# cucTeMbl. OHa OblJIa OTKPBITA B ITOCJIE -
HIOI0 ouYepenb, 4To mpousouuto B 1930 roxy
Gyrarogapa aMmepukaHcKoMyactpoHomy Kiaitny
| Tom6o. IIpu cpaBHeHuM doTorpaduii yyacTka
‘ 3Be3JHOr0 Heba, CAeJIaHHBIX C IIPOMEKYTKOM
B 6 nHeil, oH 3amMeTHJI, YTO Ha (OHe 3Be3[
HabJlofaeTcA IepeMecTHBIIeeCA OUYeHb caaboe
NATHBIIIKO cBeTa. ILnyTOH O6b11 e IMHCTBEHHOM
BHEIIHEeNl IIJIaHeTO#, KOTOPYI0 He IIOCEeTHJI
«Boagxep-2», M03TOMY aCTPOHOMEI A0 CHX

Ckopee Bcero, MnyToH BbI-
FNAgUT TaK Xe, Kak
OAWH U3 CNYTHU-
ko8 HenTyHa,

MnyToH NnoTHee, Yem
neasHble CNyTHUKM % . oy -
Ypana u HenTtyHa, 4to L %
yKa3ablBaeT Ha AOBOMLHO
6onsLwoe KameHHoe Aapo.

Narowadt MnyToHa onpeaenseTcs, No-Bu-
AMMOMY, 3aMep3WwnMKU ra3amv — as3oToM,
OKWUCBIO yrnepopa U meTaHom. Tam MoryT
6bITh XpaTepbl. 06pa3oBasLUMECA NpU Nage-
HAW KaMEHHBIX U NefsHbIX MeTeopuToB.
C MnytoHa ConHue BbIrNAAUT APKOW, HO
Aanekoi 38e3non. CaMbiM KpynHbIM O6bEK-
TOM B He6e MnyToHa ABnsaeTca ero cnyTHUK
XapoH.

r O6nako OopTa

i ConHe4yHas cucrema

Mosc Koinepa

Ha okpavHax ConHeYHon cUcTembl, BEPOATHO, CyLLe-
CTBYIOT TbICAYM NeAsHbIX 06beKToB. OHU MOryT 06pa-
30BbIBaTh NMMG0 NOAC (Tak HasbiBaembiv Mosic Koiine-
pa), nu60 o6nako (Tak HasbiBaemoe O6nako OopTa).
B03MO0XHO, 3T0061aK0 ABNAETCA Kak pa3 TeM MECTOM,
rae 3apoXxpaalnTca KoMeTsl (CM. C. 58).

nop 3HAWT O Heilt HeMHoro. HekoToprie gaxke
YTBEpPXIaloT, 4To IlnyToH BoOOLIEe ABAAETCA
He IJIAHEeTOH, a KOMETOM.

IlnyTon 061agaeT OueHb BHITAHYTOM OpOUTOIA,
npubauxadce Kk Coanny Ha 4400 ¥ OTAANAACH OT
Hero Ha 7400 MJIH KM, IPUYEM YaCThb €r0 OPOUTHI
npoJseraer BHyTpu opoutsl HenryHa.

OCHOBHBIE ®AKTHI

AwnameTp: 2300 kM

MpoAoNXKNTENLHOCTL CYTOK: 6,4 CYTOK
MpoponxurensHocTL roga: 248 net

CpeaHee pacctosHue ot ConHuya: 5914 MnH kKM
Temnepartypa Ha noBepxHocTu: —220°C
ATmochepa: BepoaTHO, a30T U MeTaH

Yucno ectecTBeHHbIX CNYTHUKOB: 1 ‘
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COJIHEYHASA CHCTEMA

EcTecTBeHHBIC
CITYTHUKH

Ec'recmenm,le CIIYTHUKH, KOTODBHIE ellle Ha-
3BIBAIOT JIYHAMHU — OTHOCHUTEJIbHO He0OJIb-
mre HebGecHble Teja, BPaIlAOIIAecss BOKPYT
niaset COJIHEYHO CUCTEMBI. ¥ 3eMJIN TOJbKO

FaHumepn

OJIMH €CTEeCTBEHHBI! CIIyTHHK, JIyHa (cam. c. 49),
HO y IPYTHUX IJIaHeT UX ropaszao 6oJsire. ¥ Ca-
TypHAa, K IpUMepY, He MeHbIe 18 n1yH. @OpMBbI
U pa3Mephl CIIy THUKOB CUJIBHO PA3HATCSH.
CnyTHUKM OBIBAIOT PAa3HOTO ITPOUCXOXKJIe-
HuA. OJHN BOBHUKJIM, KOTJa KaMeHHbIe MJIU

Tak MoXeT BbIrnageTs nosepxHocTs Mo,
cnyTHuka lOnutepa Mosciogy BbICATCA
BynkaHbl. Bo Bpems u3BepxeHuii B He6o
BblbpacbiBalOTCA KNy6bl CEPHUCTOro rasa,
nogHumatowmecs seepx Ha 300 km. AcTpo-
HOMbI AymaloT, 4TO Bo3gencteue Ha WMo
KonoccanbHoro Tarotenus KonuTepa (M 61m-
Xawiwero K Mo cnyTHuka, EBponbl) nopoxaa-
eT BHYTPU 3TOrO CMyTHUKA A0CTaTO4HOE
KONMYECTBO Tenna, 4To6bl BbI3bIBATh BYNKa-
HUYECKME U3BEPXEHUS.

JleAsiHbIe OCKOJIKU CTAHYJIUCH BMeCTe I0J Aeii-
CTBHEM CHJI TATOTEHHUA M 00pasoBajd Iuap.
Jpyrue siBASIOTCA aCTePOUAAMU, «3aXBadeH-
HBIMHU B IIJIEH» CUJION TATOTEHUS NJIAHETHI.
Bce cemMb cliyTHUKOB, TOKa3aHHBIX Ha UJLIIOC-
Tpauuu (Hudxce), 6oabuie miaaHetsl ILnyToH,
a caMble KPYIIHbIEe U3 HUX, 'anumen u Turasx,
paxxke 6osbire MepKypusi, BTOPO# IJIAHETHI 10
MaJIoCTH. B 3Ty ceMepKy BXOJSAT YeThIpe CaMbIX
KPYynHBIX cniyTHUKA IOnurepa. OHM monyuuan
Ha3BaHMe «TaJINJIeeBbIX» 10 UMEHU UTaJbAH-

TutaH

Kannucto

ckoro yueHoro I'asueo I'anuiesi, OTKPHIBIIETO
ux B 1610 rozy ¢ mOMOIIIbI0 OJHOTO U3 IIEPBBIX
TEJIECKOIIOB.
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3eneHo-rony6oit wap YpaHa, OTCTOsLLEro Ha
129 000 KM, uapuT B He6e MupaHabl, 0AHOro
13 ero cnyTHukoB. JlaHAawadT 3TOM NyHsbl,
npeacrasnsaowWwmi cobor 6ecnopsaodHoe
HarpoMOXAEeHW1e cKan, KaHbOHOB U KpaTepOoB,
BbIFNAAUT Tak, CNOBHO ero co6panu no
KYCKaM 13 caMbiX pa3Hbix NaHAWwadgTos (CM.
c. 53) OpHa 13 ckan Bo3BbIwaeTcs Ha 20 KM,
4TO B ABa C NUWHUM pa3a 6onblie, 4eM
BbiCOTa 3BepecTa, Benuyamero ropHoro
nvika 3emmm

TuraH, kpynHeimmuii cnyTHuk CaTypHa —
eJUHCTBEHHAasl JyHAa C IJIOTHOI aTMmocdepoii,
COCTOSAIIeH BOCHOBHOM U3 a30Ta. ITof CryIoIIHbBIM
06JIAYHBIM IIOKPOBOM MOJXKET JIEJKATh OKeaH U3
MeTaHa.

Kasincro, BTopoit o BeJIUYUHE CIYTHHUK
IOnurepa, Bech U3pHIT KpaTepamu. KpynHeimumi
Kparep, Baiarasnia, focturaer B monepe4yHuKe
600 kM. Mo, TpeTHii 13 raJIujieeBbIX CHYTHUKOB
IOnuTepa, HEMHOrO MOXOXKa Ha NMHULIY — ee

NyHa

MosepxHoCcTb TpUTOHA B OCHOBHOM 06pa3o-
BaHa TONICTOM KOPOW TBEPAOro, Kak KaMeHb,
azota WHorga a3oTHbIM neq TaeT, a NOTOM
6bICTPO 3aMep3aeT, o6pa3ys rpebHu u Tpe-
wwuHbl Mo TBEpAOM NEAsHOW KOPKOW Hakan-
nvBaeTcs rasoobpasHbii a3oT [aeBneHue
HapacTaeT, 1 ra3006pa3Hbiii a30T NpopbiBa-
eTcs Hapyxy CTpyv nbinu 1 rasa Bbibpachbl-
BaKTCA BBEPX Ha BbICOTY A0 8 KM.

COJTHEYHAS CUCTEMA

KOpa INpeACTaBJIAET CO00H SAPKYI0 KapTUHY
JKEJITBIX, OPaH)XeBBbIX, KPACHBIX M YEePHBIX
nateH. OHa UCIelIpeHa MHOXKE€CTBOM BYJIKAHOB
¥ 03epaMM U3 KUAKOM JIaBbL.

JlyHa sIBIAETCS NSITHIM 10 BeJIMYMHE CIIY THU-
koM B CoJyiHEeUHOH cucTeMe, XOTA ee 00beM
B 81 pas meHblne o6bema 3emun. JlaBoBbie
paBHUHBI JIyHBI TOBOPAT O GBLION BY JIKAHUYECKOM
aKTUBHOCTH, HO ceiiuac Ha Hel AeHWCTBYIOIIUX
BYJIKQHOB HeET.

Crnepyromeii mo BesuuuHe uaer Espoma,
YeTBEePTHIA rajInjieeBbId CIYTHUK. BeIrasapgs-
mas KaK pacTpecKaBlleecs silo, ee IOBEPX-
HOCTB CJIOJKEHA U3 JIeJAHBIX IIJIUT, IOCTOIHHO
TAIOLIUX U BHOBb 3aM€eP3aIOIIUX.

Tpurtor — camslii 60sb1110i cnyTHUK HentyHa.
Ha ero moBepxHOCTH XOJIOZHEe, 4eM rae Obl
T0 HM 661710 B CotHeyHOM cucreme. Temnepary-
pa — 235 °C 10cTaTOYHO HU3Ka, YTOOBI 3aMep3a
as30T. BeicokokauecTBeHHbIE GOTOCHUMKHU Tpu-
TOHA, IOCJIEJHEero KpPymHOro HeGecHOro TeJa,
KOTODPBIA IOCETUJI KOCMHUYECKHUIN 30HA «Bosa-
JoKep-2», ObLIu nosyueHsl B 1989 roxy.

(S}




COJHEYHAA CUCTEMA

KomeTsl

ROMETH IIpeACTaBJIAIOT COO0M CI'yCTKHU ITBLIN
B (hopme KapTo(desMHbI C IIONEPEeYHUKOM
BCEro JIMIIb HECKOJIBKO KHJIOMETPOB, HO COIIPO-
BoKAaemble (B61m3u CorHIIA) AJIMHHBIMU XBOC-
TaMH, BHITATHUBAIOIIMMUCS Ha MUJLJIMOHBI KUJIO-
MeTpoB. IIBIIMHKU CKpENJIEHBI MeXAy CcoOoM

KomeTta obnagaet aBymMs XBOCTaMu MPAMbIM ra3oBbIM
XBOCTOM U 60nee LWMPOKUM U3OrHYTbIM MNbINEBbLIM
XBOCTOM XBOCTbI pacTyT no Mepe npuénuxe-
HUA KomeTbl K ConHuy MoToM KomeTa oru-
6aeT ConHue XBOCTbl, HEM3MEHHO
HanpaBneHHbIe B CTOPOHY, NPOTUBO-
nonoxHyto ConHuy, ykopauu-
BalOTCA U UCHesaloT, Koraa
KoMeTa BO3BpallaeTcs
Ha okpauHy ConHeu-
HOW CUCTEMbI

AApo KomeTbl

(BHM3y) — 6YyrpucToe

Teno u3 nbinu, CUEMEHTUPO-

BaHHOW nbaoM [Mpu npubnnxeHun

k ConHuy nep TaeT, Kopa agpa pacTpeckusa-

eTCHA, a CKBO3b TPELLMHbI 60T (DOHTaHbI NbINK U rasa,
nopoxaas 061ako, KOTopoe Ha3blBarT KOMOW

3aMep3LINMU ra3aMu U OOBIYHBIM JbAoM. Kak
¥ Bce 06beKThl B COJIHEYHOM cuCcTeMe, KOMEeThI
obpamtaorcsa BOKpyr CoJsHIa.

["a30BbIf XBOCT

MbineBow xBocT

HlHOrza OT KOMETHI OTJIAMBIBAIOTCA HEGOIbIIIVE
OCKOJIKH. J{0KAb TAKUX 00JIOMKOB, Ha3bIBA€MbIX
MeTeopUTAMH, IHOT' A IPOXOJUT AOBOJILHO GJIN3KO
ot 3emutu. YacTo MBI Ha3bIBaeM HUX I1aJAIOL[AMHU
3BesaMu, HaGIOJasd, KAK B HOYHOM Hebe Ha
JIOJIX CEKYH/BI IIOSABJIAIOTCA APDKUE CBETALUECA
IITPUXHU.
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COJIHEYHASA CUCTEMA

30 uioHs 1908 ropa B 6acceintHe peku TyHryckw,
Tekyuien B Cubmpu, nponsoLuen 4y AOBULLHbIA B3PbiB
B3pbiBHas BOMHa noBanuMna AepeBbs Ha y4acTke
0k0110 2000 KB KM, HO HUKaKoro kpaTtepa o6Hapy»XeHo
He 6bIno TyHrycckuii MeTeoput Mor 6biTb KOMETOW,
B30pBaBLLeics B aTMoccepe 3emnun

3HaMeHUTbIe KOMETHI

Amnrnuickuii acrporom 9amyHz Naeit (1656 —
1742) 6b1J IEPBBIM YYEHBIM, IOHABIIUM, YTO
roMerts! obpamaioresa Bokpyr Cosnna. OH npen-
MIOJIOXKHUJI, YTO KOMeTa, KOTOPYIO OH Habuionax
B 1682 roay, BepHerca B 1758 roay. I'asreit

He OOXXHJI OO TOro BpeMeHHU, Korjga ero npeaBu- -

Jenue ompaspaJsiocb. Komery Tajres, Kak ee
Ha3BIBAIOT C T€X IOP, BUAEIU Ha PorkaecTBo
B 1758 roay, 1 oHa NOABJIAETCS BHOBb KaXKIble
75—176 ner. Korga komera I'ajiest mosiBuJIach
sMapTte 1986 roga, Kocmuueckuii 30H1 « [»KoTTO»
poJjieresi oT Hee Ha paccrosianu 600 KM u epe-
Jan Ha 3eMJI0 (POTOCHUMKHU U Pe3yJbTaThl
AHAJIU30B IIBLJIX, OCTABJIEHHONH KOMETOMH.

B urosre 1994 roga ockosku kometsl Iy meit-
=epoB-JIeBu cTosKkHYIUCH ¢ FOnuTepom, nopoaus
rHraHTCKHe OrHeHHbIe cToJIObI. CaMbIM ADKUM
11 BIeYaTJISIOIIUM 661710 TosABIeHue B 1997 roay
~omeThl Xeiina-Bonna.

Acrepouabl

Ac'reponnm — aro HebGoabluue HebecHBbIE
TeJla HellpaBUJIBbHOH dopmbl. IlosAc acre-
poungoB, obpamaromuxcsa Bokpyr CoJuHua,
3alloJIHAET LIeJIb IIUPUHOM 550 MJIH KM MeX Y
opburamu Mapca u IOnurepa. Camblif KDY IHBIH
acrepoun, Ilepepa, MMeeTr B IONEpPeYHUKE
Bcero 1000 xM, 1 TUIIL OYEHb HEMHOTHE 00J1a-
JaoT AuaMeTpoM, npesbimamiuM 100 KM.
Npertudunuposano okoso 4000 acrepounnos.
B nmedicTBUTEJBHOCTH HMX MHOTO 6oJibllle, HO
OCTaJIbHBIE CJIUIIKOM MaJIbl, YTOOBI UHTEPECOBATH
aCTPOHOMOB.

Cpenu acTpOHOMOB GBITYeT MHEHHE, YTO BO
BpemeHa ¢opmupoBaHus COJIHEYHON CHUCTEMBI
(cm. c. 45) o BIUSAHUEM CUJIBHOTO TATOTEHUS
IOnurepa 6anakaiiive K HeMy IJIaHETE3UMAaJIU
CTOJIKHYJIMCH APYT C APYTOM, a He 00'be AUHUIINCH
B HOBYIO I1aHery. OcraBlIneca OCKOJIKH, o6pa-
30BaBIIIMe I105IC, MBI 1 HA3BIBAEM ACTEPOUJAMU.

BoNbWMHCTBO acTepoMaoB kameHHble, a 3TO cBuae-
TenbCTBYET, YTO OHWU ABMSAIOTCA OCKONKaMW Kopbl
KOrAa-To CyulecTBOBaBLLEW HE6ONbLLIOW NNaHeTb!

C Tex IOp acTepOUALI MPOAOJIKAIOT CTAIKH-
BaThLCA APYT C APYIOM, JaBasi MEHBIIINE OCKOJIKY,
HasblBaeMble MeTeopougamu. HHorga oHU
nafaoT Ha 3eMJI0, M TOrJa UX Ha3bIBAIOT
MeTeOpUTAMHU. )

WN3yyas pparMeHTbl ynaBumx Ha 3em- / 6
N0 acTepouaoB, y4eHble MpULLIIn
K 3aKMIOYeHUI0, H4TO BO3PacT 4
ConHeYHOMN cUCTEeMbI COCTaB-
nsaet 4,6 MnH net




TJIOCCAPHUM

I'noccapui

AcTtepoua — KaMeHHOe TeJIo, ofpalalieecs
Bokpyr Cosnuna. ITo pasmepam acTepouAsI MO-
ryT GbITH OT MeJKO¥H NbIIMHKU 0 1000 KM
B Anamerpe. IHOrza MX HAa3BIBAIOT MAaJBIMU
ILJIaHeTaMu.

ATtmoccdepa — rasoBas 060JI0YKA IJIAaHETHI,
€CTeCTBEHHOT'O CITyTHUKA WJIA 3Be3IbI.

ATOM — Mesbyailinaa XUMUYECKH HeAeJIuMast
yactuna matepuud. COCTOUT U3 siApa, B CBOIO
oyepeanb COCTOALLETO U3 IPOTOHOB X HEMTPOHOB,
OKPY2KEHHBIX 3JIEKTPOHAMH.

Boasmoiit B3apsiB — porxaenue BecesieHHOl npu
KOJIOCCAJIbHOM B3PBIBE U3 HEBOOOPa3UMO pacKa-
JIEHHOT'O U IIJIOTHOT'O COCTOSHUSA OKOJIO 15 MuJ-
JIMapJOB JIET Ha3ax.

Bec — cuia, ¢ KOTOpOif Ha OO'BEKT AEeHCTByeT
TATOTEeHUE APYroro oo'LeKTa.

BcesleHHas — Bce CyIecTBYyIOIee, BCs MaTe-
pUA U BCe IIPOCTPAHCTEBO.

TajgakTMKa — TUTaHTCKOe CKOILJIEHHe 3Be3[,
rasa, OeLIM U IIaHeT. CKOIJIEHMe rajlaKTHK
Ha3bIBaeTCsA FPYIION raJaKTUK.

JlaBienue — KOJUYECTBO CUJIBI, JeHCTBYOIEH
Ha ONpeJeJIeHHYIO IJIOMaab.

EcTecTBeHHBIH cliyTHHK — HebecHOe TeJIo CpaB-
HUTEJbHO HeGOJIBIIOro padMepa, odopalarole-
ecdA BOKDYT IJIaHeThl. EcTecTBeHHbIE CITYTHUKH
TaKJKe Ha3bIBAIOT JYHAMU.

3aTmMeHHe — IPOXOXKJeHHe ONHOM IIJIaHeTHI
(1M CIyTHUKA) IepeA APYroM, IOJTHOCTHIO U
OTYaCTH CKPBIBalOIIlee BTOPOe HeGecHOe TeJIo OT
HabJomaTend.

3Be3aa — rasoBblii Iap, PaCKaJIEeHHbIN BCJIEA-
CTBUE IIPOTEKAIOIIUX B HEM AJEeDHBIX PeaKI[Uil
M Ybs IOBEPXHOCTDb U3JIyYaeT 9HEPTHIO.

H3nyueHne — nepeHOC TEIJIOTHI, CBETA U JPY-
rux GopM sHepruu yepes NPOCTPAHCTBO.

Hon — aTOM, NMOJYYUBIINKA 3JIEKTPUYECKUH
3apsaj B pe3yJbTaTe IpUOOPETEeHUA NI IOTEPU
3JIeKTPOHA. ATOM, KOTODHIH TepAeT 3JeKTPOH,
3apsrKaeTcs MOJIOXKUTENbHO; aTOM, IPHOGpeTa-
IOIUI 3JIEKTPOH, 3apsKaeTcd OTPHUIATEJIbHO.

KBazap — 1eHTp OUYeHb aKTUBHOM raJJAKTUKHU.

Kuciora — XMMHYECKH aKTHUBHOE BEIeCTBO.
CuibHBIE KMCJIOTHI Pa3beJaloT U PAaCTBOPAIOT
MHOTMe MaTepuaJbl 1 BelecTBa. CTporo roso-
P, KUCJIIOTOM Ha3bIBa€TCA BEILIECTBO, CIIOCOOHOE
B XMMHYECKUX PeaKUUAX OTAABATh BOAODPOX-
HBIA UOH.

Komera — HebGecHOe TeJi0, COCTOAIee U3 IIBIIN
¥ JbJa U obpamaroieecs BOKpyr CoJiHIIa o
onpejeseHHON opbuTe, OGBIYHO CUJIBHO BBITS-
"HyTO#. B6sm3u CosHIIA y KOMETHI BO3HUKAET
TyMaHHas ra3onsljieBasi 060J04Ka (KoMa) ¥ ABa

OYeHb JJIMHHBIX XBOCTA.
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KoHBeKTHUBHBIN MOTOK — JBMXKEHHE B }KUIKO-
cTax urasax. [Ipu Harpese CHU3Y JKUIKOCTD UJIU
ras pacIIupPSTCHA, CTAHOBATCA MEHee IIJIOTHbI-
MU ¥ IOAHUMAIOTCA. BJjamy oT MICTOYHMKA Telia
TIPOUCXOAUT IIPOTUBOIIOJJIOXKHBIN IIPOIECE, ITPU
KOTODOM KUIKOCTb UJIU a3 OMYCKAITCA.

Kocvuueckuit 30H1 — 6GeCMJIOTHBIN KOCMMUYe-
CKMI MCCJIeJOBATEILCKUI allllapaT, 3aITyIIIeHHbII
¢ 3emuu. Hekoropble KOcMUYecKUe 30HIbI IIPOJIe-
TeJIN HeIOJaJIeKy OT IIOBEPXHOCTH APYTUX IJIAHET
1100 UX CITyTHUKOB HJIM YK€ CIIyCTUJINCh HA HUX.

KpaTtepsl — KoJblleBbIe TOPHI, 06HAPYKeHHbIE
Ha IOBEPXHOCTH MHOTHMX €CTE€CTBEHHBIX CIIYT-
HUKOB, aCTEPOUOB U HEKOTOPLIX ILIaHeT. Bos-
HUKAIOT IIPH [1aJeHUN METEOPHUTOB.

Kpucrannx — teepgoe Teso, umernoiiee Ghopmy
IIPaBUJIBLHOrO MHOTOIDAHHHUKA, IPUYEM I'DAaHHU
pacroJiarajoTca IOJ CTPOTO OIpeJieIeHHBIMU
\TJaMU JPYT K APYTY.

MarHerusm — HeBUAUMAs CHJIA IPUTSAIKEHUS
WMJIA OTTAJIKMBAHUS MEXJY MaTepHaaMu, 0CO-
6GEHHO TAKMMH, KOTOPBIE COAEPIKAT JKeJIe30.

MaruutHoe moJsie — 006JIaCTh BOKPYI' MarHu-
Ta — YAJUHEHHOro 06'beKTa, KOHIIBI KOTOPOTO
Ha3BIBAIOTCA MOJIIOCAMHU, a TAKXKe CUJIa IPUTA-
JKeHUA MeXKJy HUMU.

Macca — mepaKoJIM4ecTBa MaTePUHU B O0'bEKTe.

MeTeopuUT — MeTeOpPOHU I, TaAaIOLHl 13 KOCMU-
YeCKOro IPOCTPAHCTBA HA IOBEPXHOCTD ILJIAHETHI
WUJIY ee CIIyTHUKA.

MeTteopona — HeGOJIBLIIIOE KAMEHHOE TeJIO, JIETS-
iee ckBo3b CosHeYHy0 cuctemy. MuoOrue mere-
OpOUBI GBLIN KOTa-TO YaCTAMU aCTEPOUOB.

Moaekyna — meJspbuaiimas YacTulla BelecTBa,
cnoco0Hasi K CAMOCTOATEJNHHOMY CYII[eCTBOBA-
HUIO ¥ 00J1azaionias BCEMU ero XUMHYEeCKUMU
cBoiicTBaMu. MOJIEKYyJla COCTOUT HU3 aTOMOB
OJHOT'O WMJM HECKOJIBKUX BHJOB, CBA3aHHBIX
MeXKAY c060i XMMUYECKUMU CBA3AMU.

[+ 4 Q
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Op6ura — KpPYyroBOil MU BJIHUINTHYECKUH
NyTh, ONMCHIBAEMBbINl ONHUM OO'BEKTOM OTHO-
cuTteabHO gpyroro. Hanpumep, JIyHa onucser-
BaeT OPOUTY BOKPYT 3eMin, a 3eMJIsd — BOKPYT
CoaHiia.

OcHoBaHMe — XUMUYECKOE COeJUHEeHNe, pearu-
pyloIIee ¢ KUCJIOTOM ¢ 06pa3oBaHNEM COJIH.
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IInanera — cpaBHHUTeJBLHOE HE0OJIbIIIOE HeGec-
HOE TeJI0, OIUCHIBalolIee OPOUTY BOKPYT 3BE3AbI.
IInaHeTHl CBETATCA HE CBOMM, a OTPaKeHHBIM
OT 3Be3/BI CBETOM.

IInoTHOCTH — Mepa KOJIMYECTBa BEI[eCTBa U er0
Maccel B onpefesieHHOM oObeme. ILimorHOCTH
oaHOro Teja GoJblle, YeM JPYroro, KOrja ero
aTOMBI MaCCHBHEE WJIM YIIaKOBaHEI 6oJiee TECHO.

PaanoaKTHBHOCTh — YaCTHUIBI U H3JTydYeHUE,
HCIyCKaeMble HeCTaOMJIBHHIMM aTOMaMH, Ha-
npuMep, aTOMaMH ypaHa.

CBepxHOBas 3Be3a — B30PBaBILIASACH C KOJIOC-
caJIbHOH CHJIO IrMraHTCKas 3Be3ja.

Cuna — HeuToO, 3aCTaBJIAIOIIEe OOBEKT ABUTATh-
c, U3MEHATh HaINpaBJieHUe IABMKEHUA WU
cBoio hopmy.

Co3Besaue — rpymnmna 3Besji, CKJIaAbIBAIOIAACH
B PUCYHOK Ha HeGocBoze.

Coxneynasd cucreMa — o6pa3oBaHMe, COCTOA-
1mee u3 CoNHIIA, & TAKJKe IIAHET, X e€CTeCTBEH-
HBIX CIYTHHUKOB, KOMET, aCTePOHIOB, METEOpO-
HJOB U rasa, obpamamnmuxcs Bokpyr Coasna.

ConHeuHEI BeTep — NOTOK Cy6aTOMHBIX yac-
THL, HcnyckaeMblii CoTHIIEM.

Cy6aToMHBIe YAaCTHIBI — COCTaBHBbIE YaCTH
aToMoB. K HUIM OTHOCATCA 3JIEKTPOHBI, & TAKIKe
NPOTOHBI M HEATPOHBI, U3 KOTOPBIX COCTOAT
ALpa aTOMOB.

Tennonepesaua — CIOCOOHOCTH IepeiaBaTh
TEeMJOTY IPHU HEMOCPEACTBEHHOM KOHTAaKTe.
BosHukaer u3-3a KoJjieOaHMil MOJIEKYJ B Be-
1IeCTBe, KOTOPHIEe IepeJaloTcs OT OAHOM MoJie-
KYJBI K JPYToii.

Tpenune — cuia CONpOTHUBJIEHNUA, BOSHUKaIOIIAA
NPU JBUKEHUH OJHOI MOBEPXHOCTH IO APYTO¥i.

TymaHHOCTH — 006J1aKO0 rasa MJIH NBLIX B KOC-
MHYeCKOM IIPOCTPAHCTBe.

TaroTenne — cujia, KOTOpas NPUTATUBAET BCe
MaTepHaJIbHBIE TeJla APYT K Apyry. YeM Gosbiie
Macca TeJia (KOJIMYEeCTBO COiepsKaleiica B HeM
MaTepHH), TeM GoJbllle ero CHja TATOTEHHS.
Yem GoJibllle PACCTOSIHHE MEKAY TeJlaMH, YeM
ciabee CUJIa IPUTAKEHUA MeXKAY HUIMH.
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XuMAYecKasa peaknHa — IpoIecc mpeBpaimie-
HHA OJZHOrO XHMHYECKOr'o BEemlecTBa B APyroe.

XHMEYeCKHii 3JIeMeHT — BEIeCTBO, COCTOAIIee
H3 ATOMOB OJHOTO BHJA, KOTOPOE XUMUYECKH
HeJIL3A Pa3JIO’KHUTH Ha GoJlee MPOCTHIE BEIECTBA.
JJIeMEeHTaMH HABJAIOTCA, HAaPUMEpP, CBHUHEI,
BOZOPOZ M yriaepoA. Bea MaTepus Bo BeesnerHoi
COCTOHUT M3 92 eCTeCTBEHHHIX XMMHYECKHX
3JIEMEHTOB.

XHBME9ecKOe COeIHHEHHe — MOJIeKyJIa, o6pa-
30BaHHEAdA He MEeHee YeM JBYMA XHMUIEeCKAMHU
aseMenTaMu. IIpEMepOM MOMKET CIYKHUTb
BOJa, XMMHYeCKOe COeAMHEHHEe KHUCJIopoja
H BOAOpOJAA.

Yepuasa apipa — 061aCTh B KOCMHYECKOM IPO-
CTpaHCTBe, U3 KOTOPO# HHUYTO, Jaxke CBeT,
He MOUKeT BRIPBaThCA HapyKy. Ee cuna tarore-
HHA BeCPaBHEHHO 60JibIe, YeM y JM1060it 06hIa-
Hol 3Be3K! Bo BecesreHHOM.

Ilex0us — XMMHYECKH AKTHUBHOE BEIIeCTBO,
Kak uKucjaora. Illesous — 3T0 BOAHKII DACTBOD
OCHOBaHUA.

DNeKTPOMATHHTHBIIA CIEKTP — BeCh JHANIAa30H
3JIeKTPOMAarHUTHOIO U3JIyYeHHU, a TaKxKe dop-
Ma, B KOTOPO# OmNpejeJIeHHEIe BHAB 3HEPrUH
(manpuMep, pagMOBOJIHEL, CBET, yabTpaduoe-
TOBOE M PEHTI€HOBCKOE U3JIyYeHHe) IepealoTCa
yepes MPOCTPAHCTBO HJIA MATEPHIO.

DneKTpoH — cybaTOMHad UaCTHIA, BPamaio-
IAaAcsa BOKPYT ATOMHOTO AAPa. DIEKTPOH — HO-
CHTeJIb OTPHIATEIbHOT0 3IEKTPHIECKOTO 3aps-
Ja, TOTAA KaK MPOTOHH B SAApe 3apSAKeHB
OJIOKUTENbHO. II0N0KUTEIbHEIE U OTPHIA-
TeNbHBIE 3aPAALI OPHUTATHBAIOTCHA, IIO3TOMY
aTOM ABJIAETCA € AUHBIM IIeJILIM.

9Heprua — cnocoGHOCTh IPON3BOAUTH PaboTy,
BBISHIBATH ONpefieJIeHHBIe CUJIbI, COOBITUA MM
H3MEeHeHHud.
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