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AHHOTaAIUSA

INepen Bamu KHUra, CO3/1aHHAs B XOJI€ TEJIENaTHYECKOr0 KOHTAKTa
¢ omHuM wu3 Boznecennbix Yuureneit, Ixyan Kxymom. Ha ee
CTpaHHMIIAX TMpeJICTaBIeH aOCOMOTHO HOBHI B3NS HA BOIPOCHI
ACTPOHOMHM M KOCMOJIOTMU. ACTPOHOMUSI — JpPEBHEHIAs U3 Hayk.
3Be3HOe HeOO Bcerna ObUIO TMepes YesloBeYeCKHM B3opoM. Jliomu
W3peBe BIIAIBIBAIMCE B 3araflouyHyl0 BHICH B HajekAe Ha
NO3HaHWe, W30aBJIeHWEe OT 3eMHBIX INpoOJieM, B TOWCKaX HHBIX
MHUPOB, OOCILAIIMX BEYHOE CYACThE. 3BE3Abl M IUIAHETBl —
9TO €IMHCTBEHHBII OOBEKT HCCIIE[IOBAHUS, KOTOPHI HEIOCTYIEH
HETIOCPECTBEHHOMY KOHTAKTy C HUM CO CTOPOHBI MCCJIEOBATEIs.
J1s1 IaHeT 3TO MpPaBWJIO YK€ HE CTOJIb aKTyalbHO. YesoBeK yike
MOCHITaeT K HUM KOCMHYECKME ammaparbl. A Takke yke MpoLIen
no Jlyne. Ho MBI He MOXeM HOCTMYb MX B JOOOH MOMEHT, KOrja



TOJIBKO MOXeJ1aeM. B acTpoHOMuUM ecTb CBOM KAHOHBI, CBOM METO/IBI U
3aKkoHBI. W, KOHEUHO, yUeHble He 3aXOTAT MPOCTO TaK OTKA3bIBATHCS
OT YCTOABIIUXCA B3ITIAA0B U MEHATH CBO€ MUPOBO33PECHUE. OIIHaKO B
aCTPOHOMHH MHOTO HepellleHHbIX BOMpocoB. U 3/1eck CHOBa MPUXOAAT
Ha TIOMOUIb HJeH, MpejjaraeMele YuuTenasimu TpaHcrumanaickon
3orepuueckoil Lkopl. Kenaem BaMm yBieKaTeIbHOTO MPoYTeHUs !
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01. Criop Teopuii HarpeBaHuA
U OXJIAXKIEHUSA IIAaHeT

Tema r100aJIBHOTO MOTEIUICHNS — OfHA U3 TOMYJISIPHEUIIINX
Hay4HBIX Mpo0sieM, 00CYKAaeMbIX B HACTOSIILIEE BPEMs1 HE TOJIb-
KO B HAyYHBIX, HO U B OOIIECTBEHHbIX Kpyrax. OIHAKO 3TOT BO-
MIPOC Hepa3phIBHO CBSI3aH C TEMOM JIEIHUKOBHIX TepronoB. [la-
14, IMEHHO, TIOTETUJIEHUI M TIOXOJIOJAHUM, TaK KaK MPOUCXOAs-
1Iee B HacTosIee BpeMs Ha 3eMJjie BCeMUPHOE MOTEIUIeHHe He
NepBOe B UCTOPUM CYILIECTBOBAHUSI 3€MHOTO Iapa. Takxke Kak
JIETHUKOBBIN MEepUOJ1 ObLT HEe €TMHCTBEHHBIM.

Tema 1oxoJyo1aHuii ¥ NOTEIJIEHUI TECHO MeperieTaeTcs ele
C OHOM HAy4YHOU MpoOsieMoi. Yke oueHb AaBHO (IO MEHbIIen
Mepe, Ha MPOTsKeHUH Bcero X X BeKa) B HayKe CyIIeCTBYET CIOp
MeXy CTOPOHHMKAMH JIByX KoHuUenimii. OgHM MojaraioT, 4To
3eMJIs1 OCThIBAET, Jpyrue — 4To HarpeBaercs. [laHHbIA BOIPOC
JEWCTBUTENIbHO OYEHb CJIOKEH ISl aHAIN3a, Beb OHOBPEMEH-
HO MPUXOAUTCS YYUTHIBATH HEMMOBEPHO OOJIBIIIOE YUCIIO ACTPO-
HOMHUYECKUX, KIIMMATHYECKUX, (PU3UKO-XUMHUYECKUX U OHOJIO-
ruyeckux pakropos. M, kpome TOro, HOMUMO CIIOpa MEXAY CTO-
POHHMKAMU OXJIQ)KJEHUSI U HarpeBaHusl, CYIIECTBYET €lle OIHO
pasesieHre MHEHUI — B paMKax KOHIIEMIIMU HarpeBaHusi 3eM-
. OIHU y4eHble IPUMKCHIBAIOT MOTEIIEHNE 3eMIIA JEUCTBUIO
TOJIBKO (PUBUKO-XUMUYECKUX (PAaKTOPOB — HANIPUMED, "BbIAEIIE-



HMIO TEIUla B IPOLECCE T'PABUTALIMOHHOIO CXKATHSA IUIAHETHI'".
Jlpyrue Bo BceM "BUHAT" aHTPONOIE€HHBIM (PAKTOp — T. €. YCH-
JIeHHe "TIapHUKOBOTO 3(p(eKTa" M3-3a MOBBILIEHUA B aTMOC(e-
P€ YPOBHS YIJIEKHCIIOTO ra3a B IPOLIECCE CXKUTAHUSA Pa3IMUHBIX
BUJIOB TOILIUBA.

JlaBaiiTe pacCMOTpPHUM, KTO k€ IpaB — T. €. OCTBIBAET 3eMJIsS
WJIA HarpeBaeTcs, U Kakue MPUYMHBI TOro wiu apyroro. 1 cpasy
e CKaxy — KaK 3TO 3a4acCTyI0 CIy4aeTcsl B HayKe (M He TOJIBKO B
HayKe) UCTUHA BKJII0YAeT B ce0s1 Bce (WITM TIOUTH BCe) CYIIECTBY-
IOIME TOYKH 3PEHUs, Ha MEPBBIM B3I KaXyLIIMEeCs IPOTUBO-
NOJOKHBIMU. Bee aeno B ToM, 4To 3emilst OIHOBPEMEHHO Harpe-
BaeTcs U OCThiBaeT. TOouHee, MPOLECC OCTHIBAHUS ITPOUCXOIUII
TOJIBKO B HAYaJIbHBII IEPUOJ, UICTOPUU CYILIECTBOBAHU S IIJIAHETHI.
W B HacToOsIIIEE BpEMS ILIAHETA TOJIBKO HarpesBaercs. Ho nepso-
HaYaJIbHO OXJIaXJeHUe ObLJI0 HEBEPOSTHO 3HAYMTENbHBIM. [Tpu-
YMHAMM HAarpeBaHMs SBJISIOTCA KaK €CTECTBEHHBIE (PUBUKO-XU-
MHUuecKre (haKTOpbl, TaK U aHTpororeHHsle. Ilmoc — Ononoru-
YECKHE.

IMocne Toro, kak 3emiist 0Opa3oBaslack U3 COJTHEYHOIO Bellle-
CTBa — ObLIa BHIOPOIIIEHA B OKOJIOCOIHEYHOE KOCMUYECKOE ITPO-
CTPaHCTBO B BUJIE€ I'MI'AHTCKOW KaIlIM PacKaJEHHOI'O BEILECTBA
— OHA HavaJla OCTBIBATb. JIEJIO B TOM, YTO KOI[ad BEIECTBO ILIA-
HeThl Obl10 B Hezipax CosHIA, OHO MOABEPrajoch 3HAUUTEIIb-
HOIl TpaHcopMaluK JaBIEeHUEM, 3HAYUTEIbHO OOJbIIEeH Yem
3TO UMEET MECTO B HEJIPAaX CaMMX ILIAHET.

Tax BOT, B IepBYIO 0OYepe/Ib CTajla OCTHIBATh IOBEPXHOCTh 00-



pazoBasleics maaHeTsl. ['0pa3go B MeHbIlel CTeNeHn OCThIBa-
7 Heapa 3emi (v 000 IPyTroil TIAHETHl), TaK Kak K [IEHTPY
TUTAaHETHI CTeTieHb TpaHC(opMaIK IEMEHTAPHBIX YaCTHIL B CO-
CTaBe XMMHUYECKHUX JIEMEHTOB MOCPEICTBOM JaBJIeHUsT BO3pac-
TaerT.

Wrak, miaHetsl nocie Beixoga U3 coctaBa ConHua (3Be3/1bl)
HAUMHAIOT OCTHIBATh, U B TIEPBYIO OUYePe/ib, OCTHIBAHUIO MOJBEP-
raloTcsi MOBEPXHOCTHBIE ¢jiou. Kak BUauTE, MpaBbl CTOPOHHUKU
KOHIEMIUH OXJIAXIeH!sI 3eMJIM — HO TOJIbKO HAIOJIOBUHY.

Opnako nocye Bbixona u3 cocraBa ColHIIa, TJIaHEThl HAUMHA-
I0T MO/IBEPraThbCsl BO3JAEHUCTBUIO TAKOT'O MOIIIHOT'O HAT PEBAIOIIIETO
(pakTopa, kak ucnyckaembie COJHIIEM IeMEHTAPHbIE YaCTHUIIBI.
Jlio6ast 3Be31a HarpeBaeT ""CBOM'" TUIAHETHI MPH TIOMOIIIY UCITyC-
KaeMbIX JIeMeHTapHbIX yacTull. Harpes ocyiiiecTBiisieTcs: ABOsI-
KUM 00pa3oMm:

1) CoynapeHueM UCIyCKaeMbIX YaCTUIl C XUMUYECKUMH dJie-
MEHTaMHM B COCTaB€ IIAHETHI,

2) XUMHYECKHE JIeMEHTHI MJIaHEThl HAKAIUIMBAIOT (IIOIJI0-
IIAI0T) COJTHEYHbIE YaCTUIIBI. BOJbITe TTOJOBUHBI JOCTUTAIOIINX
TJTAHET COJIHEYHBIX JIEMEHTApHBIX YacTull oonagaoT [lomsamvu
OtrankuBaHus (MOAPOOHO TEMBI IPUTSKEHUS M OTTAJTKMBAHUS
Oy/lyT paccMOTpeHBl Ha caiite "D3otepuueckoe EcrecTBo3HaA-
HUe", KOTOpbIil BbIIeT B Onuxkaiiiiee Bpemsi). bonbiine Bcero
cpenu HUX potoHOB ¢ Tlonsimu OTTasikMBaHuUs, NPUHAAJIEKA-
HMX K pajJydo, MUKPOYAaCTOTHOMY M BUJMMOMY AMANa30HaM.
NmenHo Takoro poga yactuupl ¢ [lonssmu OtrankuBaHusi, Ha-



KarulMBaeMble XMMUYECKUMHU JIEMEHTaMU B COCTaBE TUIAHETHI,
MOBBIIIAIOT CYMMAapHYIO TEMIIEPATYPy XUMUYECKUX JIEMEHTOB.

JlaHHble /1Ba crioco0a HarpeBa 4acTHil B COCTaBe JIEMEHTOB
TUIAHETHl COJIHEUHBIMM YaCTUIAMU OTJIMYAIOTCS IPYr OT Apyra
BpEeMEHeM, B TeUeHHE KOTOPOTO COXPAHSIETCS MOBBIITIEHHAS TEM-
neparypa. MoxHO paccMarpuBaTh cOyJapeHHe Kak KpaTKOBpe-
MEHHBIN crIOcO0 TOBBIIIEHUs TeMIiepaTyphbl. B To BpeMst Kak Ha-
KOIUJIeHUe (TIOIJIoNIeHUe, akKyMyJIupoBaHue) Jactull ¢ [lonsvu
OTTajKMBaHUsI — 3TO HE MPOCTO AOJTOBPEMEHHBIN croco0, a
Croco0, BeMyUi K CYMMapHOMY HarpeBy BEUIeCTBa IJIAHETHI,
He ucyesalonieMy co BpeMeHeM. MIMeHHO 3ToT BTopoii hakTop
OKa3bIBAET OCHOBHOM HarpeBaroiui 3(pdexr.

ConHeuHble YacTUlbl, BCTpeYas Ha MyTH IJIAHETY, BEAYT ce-
0s1 mo-pazHomy. Bce onm crepyor non Biustauem [lons [Tpu-
TsSOKEeHUs TUiaHeThl. Kakasi-To 4acTh M3 HUX cpa3y OTpaxkaercs
B pe3y/ibTaTe COyAapeHusi C XUMUYECKMMU JIeMEHTaMU TUIaHe-
Thl. [Ipyras — ocraercsi B BepXHUX CJIOsIX atMocdepsl, B cocTa-
Be MoHOcepbl. TpeThs — MoryomaeTcs IeMEHTaMH BCEX CIIOEB
arMocepsl. YeTBepTast — MOIJIOMAETCs IEMEHTaMU TBEPAOTO U
’KUJKOTO BeIlleCTBA Ha MOBEPXHOCTH I1aHeThl. O/IHAKO, B KOHEY-
HOM HUTOTe, Cyp0Oa OOJIBINEN YacTy MOTJIOMIEHHBIX JIeMEeHTaMU
YaCTUI| — ABUTaTbCs OT JIEMEHTA K JIeMEHTY, BHU3, B HAIIPaB-
JIHUU TIeHTpa TUIaHEeThl, MoauuHssIch neiicteuio ee [lons [pu-
TSDKEHUS.

K cnoBy ckazatb, OXJ1aXxIeHUE MOBEPXHOCTHBIX CJIOEB TUIaHe-
ThI, KOTOPOE MPOUCXOIUT KaX/yl0 HOUb, B XOJOAHYIO MOTOAY, B



XOJIOMHOM KJIMMAaTe U B XOJIOHOE BpeMsI T0/1a, BHI3BAHO UMEHHO
TEM, YTO HAKOIJIEHHBIE SJIEMEHTAMU COJTHEYHbIE YacTHUlIbI ¢ I1o-
Jssmu OTTaKUBaHUS YXOIST BHU3, B HAIIPaBJIEHUU LIEHTpa TU1a-
HETHl. A HOBBIX COJIHEYHBIX YACTHUII B 3TO BpeMsI JIMOO HE MOCTY-
raeT BOBce (HOUBIO), TMOO MOCTyMaeT MaJio (B XOJIOIHBINA CE30H,
B XOJIONHOM KJIMMATe ¥ B XOJoaHy0 noroay). Ho stor xonon —
3TO BCETO JIMIIb BO3BpAIlIEHUE XUMUYECKUX IEMEHTOB B COCTa-
B€ MOBEPXHOCTHBIX CJIOEB IJIAHETHI K CBOEMY €CTECTBEHHOMY CO-
CTOSIHMIO, KOTOPOE TIPUCYIIIe UM BHE Tpoliecca TpaHcgopMau
COJIHEUHBIMM YACTHULIAMU.

BoT 1 BBIXOAMT, YTO MO-CBOEMY MpaBbl CTOPOHHUKU OOEHX
KoHuenmil. Beixons u3 cocraBa CojHIIA MJIaHETHI OXJIAKJAK0T-
csl, XOTsl U He MOMHOCThI0. K 1IeHTpy — Temneparypa noaaepxu-
BAeTCs Ha BBICOKOM YPOBHE, XOTSI U HUKE, YeM OHa ObLJIa TO-
rJa, Korja BemecTBo Bxoauso B coctaB ConHia. OgHako oxJia-
KJICHUIO TUTAHET MPENSTCTBYET MX HarpeB ucnyckaeMbiMu CoJH-
neM yactuiaMu ¢ [ongavmu Orrankusanus. CoHeYHbIe YaCTULIBI
"oceaot", B IEPBYIO OYEPE/Ib, B LIEHTPE TUIAHET. YeM Jasbiie OT
LEHTPA, TEM MEHbIIIE B JIEMEHTAX HAKAILJIMBAETCS COJTHEUHBIX
YacTull, MO3TOMY K nepudepuu IIaHeT TeMIIEpaTypa BellecTBa
yMeHblaeTcsi. XOTs He clie/lyeT 3a0bIBaTh, YTO K LIEHTPY JH0O0T0
HeOECHOTO TeJia TeMIiepaTrypa pacTeT BCIe/ICTBUe TpaHcdopma-
1[MY TPaBUTAIUEH.

Jliogsam mopa nepectaTh OOBUHSATH JIPYTUX M ce0s1 B TOM, UTO
KTO-TO WJIM YTO-TO MEIIAeT UM CYILIECTBOBaTh. Mbl BCETO JIMIIIb
BBIKMBaeM M rnpucriocadniBaemcs. Mbl He 3HaeM, JUIsl 4ero 3T



JieJlaéM, HO B 9TOM BECb CMbIC/ Hallled Ku3HU. KU3Hb Tak Ta-
uHcTBeHHA. Kaxapiii 3 Hac o0namaeT COOCTBEHHBIM TTPEICTaB-
JIEHUEM O MMpE, HO B LIEJIOM 3TO 3HAaHUE HUUYTOXKHO. 1 Bce MBI
HE OCO3HAEM, YaCThIO YEro fABJsgeMcs. Mbl MOXeM MUJUIMOH pa3
ckazatb «bor», «TBopel». Ho 9T0 HU Ha MOTY HE pacKpoeT Iie-
pen Hamu cyTb 3Toro Heuro. Tak modemy Obl mpoCTO HE MyTe-
IIECTBOBATH 110 XKM3HU, OCO3HABAsI, UTO aOCOTIOTHO BCE TOJBEP-
’eHO nepeMeHam. M ecau Bbl HECUACTIIMBBI Celyac, TO 3TO HE
O3HaYaeT, uTo Tak Oy/eT Bcerja.

Kak BbI CKOpO y3HaeTe, JII0AU — 9TO 0COObIe KUBOTHBIC, U HAM
npeaHayepTaH cBoi coocTBeHHbIN [1yTh pa3BuTHS.



02. Anpa I'anatuk u 3Be3bI —
CPaBHUTEJbHAS XapaTepPUCTHKA

Haunewm c Toro, 4to B eHTpe JIIoO0# ['amakTHKN HaXOAUuTCs
HeOecHoe Teno. HazoBem ero — Snpo I'anaktuku. Pazmep fio-
6oro fAnpa lamakTvku ropasfo Oosnblie 000 3Be31bl. Aapa
lanakTvk (bOpMUPYIOTCS U3 BEIIECTBA, BHIOPOIIEHHOTO U3 HEAP
ere OONBIMX TO pa3Mepy HeOecHbIX Ten — Anep Cepxranak-
THK.

Anpo mo6oit CBepXrajJlakTUKU MEePBBIMU MOPOXKIAECT cCaMble
KpYITHBIE TI0 pa3Mepy fapa [anakTuk — T. e. comepxaniue 00ib-
I1e IPYTUX XUMUAYECKHUX JIEMEHTOB.

Yem OorbIlie YMCII0 XMMUYECKUX JIEMEHTOB B COCTaBe Hebec-
HOT'O TeJia, TEM BblIIlIe CTEeNIeHb TPaHC(OPMAIIMK YaCTHUIL SIEMEH-
TOB 3TOr0 HEOECHOTrO Tela — T. €. TeM BBbIIIe o0Iasi Temrepa-
Typa BelIecTBa 3Toro HedecHoro Tena. Takum oOpasom, Oonee
KpYyIHbIE HeOeCHbIE TeJla UMEIOT OOJBINYI0 TEMITEpaTypy Bellle-
CTBa IO CPaBHEHUIO ¢ Oosiee MenKuMu. KoHeuHo, npy ycioBuu,
YTO MEePBOHAYAIIBHBIA XUMUYECKUN COCTaB HEOECHBIX Tel ObLI
onuHakoBbIM. K mpumepy, Temmnieparypa Snpa mo6oi ['anaktu-
K1 Bceraa Oynet OoJbllie TeMIiepaTyphbl BEIIeCTBa JII0O0H U3 To-
POXAEHHBIX 3TUM S apom 3Be311. Miu ke Temneparypa BellecTsa
0001 13 3Be3]1 Beeraa OoIbIle TeMITEPaTyPhl 1ake caMoi KPyTI-
HOU U3 I1aHeT. Yl mpuyrHa TOMY — MEHBIIIee YHUCII0 XUMHUECKUX



3JIEMEHTOB B COCTaBe 3BE3]1 110 CpaBHEHMIO ¢ Anpamu ['anakTuk,
a Tak:Ke IUIaHeT TI0 CPABHEHUIO CO 3BE3JaMU.

Ho BepHemcs k Tomy, ¢ yero Hayaiu. Camble KpynHble Aapa
["ajakTHUK, UMeEIoIIME B CBOEM COCTaBe OOJIbIIIE BCEro XMMHUUeE-
CKUX 3JIEMEHTOB, TIOPOKAATHUCh IepBhIMU. 1 00bsicHeHHE STOMY
creayoliee.

JIo60oe Anpo anakTiky B caMoOM Havajie CBOel XKU3HU UMEeT
B CBOEM COCTaBe OOJIbIIIE XMMUUYECKUX JIEMEHTOB, HEKEIM OHO
cofiepkuT ceriyac. Yem Oosbliie BellecTBa B COCTaBe HEOECHO-
ro TeJjia, TEM BBIIIIE TEMIepaTypa TOro BEIIECTBA — T. €. TEM B
Oosbliell cTerneHu TpaHChOPMUPOBAHBI YACTHUIIBI €70 IEMEHTOB
— T. €. TeM ¢ OOJIbIIIel CKOPOCTBHIO UCITYCKAIOT (PUP YACTHUIIBI C
IMonamu OtrankuBaHug. M1 moMUMO 3TOro, B HaYaJIbHBIA STAIl
Ku3HU fAnpa [anakTvky ero XMuMUJIecKue 1eMeHThI ObLUTH Oosee
oorarel yactuniamu ¢ Iomsavmu OtrankuBadus. Bee 310 BMecTe
B35ITO€ MPUBOIUT K TOMY, UTO B paHHeM fnpe [‘ajakTuku xu-
MUYECKHUE IeMEHTh UMeJIM OOJIBIIYI0 TeMIepaTypy — T. €. UX
Macca ObllIa MEHbILIE, a aHTUMAacca OOJIblIe, YeM Mo3aHee (M Ha-
npumep, ceituac). M mosromy OoJibliiee Yucio XUMUIECKUX J1e-
MEHTOB MCTEKasIo u3 fAapa, otnanssck otT ero 1eHrpa. M3 ato-
T'0 UCTEKAIOIIETo BEIeCTBa Kak pa3 U (hOPMUPOBAIIUCH 3BE3/IBI.
W, cooTBeTCTBEHHO, Te, OoJlee paHHUE 3BE3[Ibl, BOMpAH B ceOs
Oosblie BeriecTBa. T. €. Te 3Be3/Ibl, UTO 00Pa30BAUCH TIEPBHI-
MU, cofiepxaiu B cebe Oobllle XMMUUECKUX d5ieMeHToB. U 1o-
MHMO 3TOT0, BEIIecTBO 0ojiee paHHUX 3Be31] ObUTO Oojiee Oorato
yactuamu ¢ Iomxssvm OTTaakuBaHus.



To ke camoe MOXKHO CKa3aTb OTHOCUTENIBHO Anep ['anakTuk.
Te w3 HUX, YTO BOZHUKJIA PaHbIIe, COACPKAIN OOJIbIIIEE YNCIIO
XUMHUYECKHX JIEMEHTOB. M camu XuMUUYecKue 3JIeMEeHThl ObLIN
6onee 6orarel yactutiamu ¢ [onssmu OtrankuBanus. [lostomy
panHue fnpa Iamaktuk ObLIM KpymHee Oojiee TO3IHUX — T. €.
UMEJTH B CBOEM COCTaBe OOJIbIIIe XMMUYECKHUX JIEMEHTOB.

JlJ1si OATBEPKACHUS JAaHHBIX PACCYXkJEHUM MPUBEAEM Clie-
nytoriye (hakThl.

Cyl1iecTByIOT ABE OCHOBHBIX Pa3HOBUIHOCTH [ ayllakTuk: 3.1-
JAunmuuecKue U cnupaavhuvle. Bot nx xapakrtepuctuku. «Oko-
70 25 9% uzydyeHHbIX [‘ATaKTUK UMEET KPYIIyl0 WM SJUIMITU-
yeckylo ¢opMy. [1oaToMy uX Ha3blBAOT aaunmuueckumu 1a-
JIAKTHKaMU (B KJIaccUpUKAIMK STOT TUI [‘alakTHK 0003HAYaIoT
cuvBosioM E). D10 — Hanbosee mpocThie TI0 CTPYKTYpe, 3BE3/I-
HOMY COCTaBY W XapakTepy BHYTPEHHMX ABWXKEHUU CHCTEMBI.
B Hux He oOHapyXeHO 3Be3]l BBICOKOH CBETUMOCTU (CBEPXIH-
TaHTOB), cCaMble SIpKHUE 3Be3/bl B /MOTUYECKUX [anakrukax
— KpacHbI€ TUTAHTHIL. ... B 3aBUCUMOCTH OT CTENEeHU BUIUMO-
ro CXKarus, JUIMITUYECKUE TYMAaHHOCTU MOJApa3JesieHbl Ha 8
NOATHUIOB: OT cpepuyeckux cucteM EO o yeueBuiieoOpasHbIX
E7 (iudpa ykaspiBaeT cteneHb cxatus)» (« Pusuka kocmoca»,
Crarbs « anaktuku», ri1. penaktop — npod. C. b. IukeavHep).

«JIpyrou, caMplil paClipOCTPaHEHHBIN THUII [ alakTUK (X OKO-
70 50 %) ornmyaercss OONBUIMM pa3HOOOpa3reM CTPYKTYpBI.
DTu 3BE3JHbIE CUCTEMbI UMEET JABa UJIM HECKOJIBKO KJIOUKOBATHIX
CIIAPAITBHBIX PYKABOB, 00PA3YIOIIHNX TUIOCKYIO 00JIACTh «JIUCKa»,



a B 1leHTpe ['anakTuku pacnonoxeHo cgepounaibHoe saapo. Mx
HA3bIBAIOT CRUPAAbHLIMU Y 0003HAYAIOT CUMBOJIOM S (TaM ke
— «®usrka kocmoca», CtaThs «l aTaKTUKW» ).

Kak u3BecTHO, B cnupasibHbIX [aJlakTUKaX CHHUE TUTaHThI
€CTh M PACrojiaraloTcsi OHM Ha OKpauHax 3TuX ['amakTuk, B MX
pykaBax. EctecTtBeHHO, MHOTO B 3THX ['ajjakTMKaxX KpacHBIX TH-
raHTOB, KOTOpBIE HaxonsTcs Onmmke K Sapam ['anakTuk.

Kak u3BecTHO, packajieHHO€ BeIleCTBO, KOTOPOE CBETUTCS
IIPY 3TOM TOTyOBIM CBETOM, UMeeT OoJiee BBICOKYIO TeMIepary-
PY, HEKEJIM PACKAIIEHHOE BEILIECTBO, CBETAIIEECS KPACHBIM 1BE-
ToM. OTCIO/1a MOKHO CEJaTh BHIBOJL, UTO CUHUE 2U2aHmMbl 00.1ee
Hazpemwl, wem KpacHole. I 0oavwas memnepamypa cunux
38€30 00BICHSIEMCS KAK PA3 00AbUUM HYUCAOM 8 UX COCa-
8¢ XUMUUECKUX I1eMEHMO08, YN0 agMOMAmu4ecKu g.aeuem
3a co00ii 00AbUWYH 8eAUUUHY CMeneHU mpaHcdopmayuu ua-
cmuy, 8 cocmage 3.1emenmod. COOTBETCTBEHHO, JMeHee 8blCo-
Kasi memnepamypa KpacHulX 36€30 00651CHIEMC MEHbUUM
UUCAOM XUMUUECKUX INEMEHMO8 8 COCmase Smux 36e30 U
MeHbULell CHeneHb mpanchopmayuu uacmuy, I1eMeHnos .

A Tenepsb cpa3dy nepenjem K aHanuzy Anep [anaktuk.

Kak ObL10 BBIIIE CKa3aHO, BBIACISIOT IBE OCHOBHBIE Pa3HO-
BUJHOCTU ["aNlakTUK — JUIMOTHUYECKUE U CIIMPAJIbHBIE. DJUIAII-
TUYECKre UMEIOT (hOopMy Iapa WM JIUICA, a CIAPAJIbHbIE —
popmy nuH3bI ¢ pykaBamu. [lIupokas yacTb sMICca JUUITH-
Yyeckux [‘aJlakKTHK — 3TO 00J1aCTh, U3 KOTOPOU B TaJIbHEHIIIEM BhI-
pacTyT pykaBa, KaK y CIHMPaJbHbIX ['allakTHK (XOTS M HE TaKue



6onpiue). M pykaBa crimpalibHbIX [JIaKTHIK M yTOJIIEHUE 1-
JIMIICa JUTMNTHYECKUX ["aakTuk pacrnonaraercsi B TOM ke IJI0C-
KOCTH, YTO U IJIOCKOCTh 9KBaTopa fAnapa ['anakTuku.

Kak u3BecTHO, cpey 3BE3JHOI0 HACEJEHUS UTUITUYECKUX
[asakTvK HAOMIOAAIOTCS TOJBKO KPACHBIE TUTAHTHI, K OTCYTCTBY-
10T CUHUE TUranThl. O 4yeM HaM MOKeT noBeAarhb 31oT pakt? [la o
TOM, 4TO fAapa Tex ['amakThk, KOTopble ceryac UMEIOT JUTUITU-
4ecKylo (hopMy M3HAYATIBHO COAEPKAIN OTHOCUTEILHO HEOOb-
1I0€ YMCJIO0 XMMUUYECKUX 3JIEMEHTOB (10 CpaBHEHMIO ¢ fAnpamu
crimpanbHbix [amaktuk). ViMeHHO HeOOoNbInoe YuCiIo XUMHUYe-
CKHX 3JIEMEHTOB B MX COCTaBE HE IO3BOJIWJIO UM MMETh CTOJIb
OOJIBIIYIO TEMIIEPATYpPy BellecTBa, YTOObl BHIOPACHIBATH U3 CE-
05 OOJIBIIIOE KOJIMYECTBO XMMHUYECKUX SJIEMEHTOB. A B UTOrE,
3Be3/1bl, 00pa30BaBIIIMECS U3 BEIECTBA, BHIOPOIIEHHOTO $/mpa-
MU Takux [ajlakTHK, He coaepxanu B ceOe M3HAYAJIbHO CTOJb
MHOTO XMMHYECKHUX JIEMEHTOB [Isl TOrO, YTOObI TeMIlepaTypa
BEIIIECTBA TUX 3BE3Jl COOTBETCTBOBAJIO roy0oi cBeTuMocTu. B
TO BpeMsl KaK B CIIMPATBHBIX [aJlakKTUKaxX CMHUX (TOMyOBIX) I'M-
TaHTOB JIOCTATOYHO, W PacCIojiaraloTcsi OHU, KaK yxke ObUIO CKa-
3aHO, Ha OKpanHax 3TuX ['ajakTuK, B MX pyKaBax. DTO O3HAYaeT,
yTo Te Anpa, uybK ['anakTKK ceiyac UMeT CIUpPaIbHYIO (hop-
My, U3HAYaJIbHO UMEJM B CBOEM COCTaBE JIOCTATOYHO XUMHUYE-
CKHUX JIEMEHTOB JIJIs1 TOTO, YTOOBI TOPOXKIATh 3BE3/IbI C OOJBIIUM
cofiepkaHreM XMMMUYECKHX JIEMEHTOB. YTO NMPUBOAMIIO, B KO-
HEYHOM HUTOTe, K OOJbIIIel CTeneHn TpaHc(opMaluu, U K roiy-
60i1 cBeTMOCTH. MMEeHHO no3momy & cocmase CRUPANIbHBIX



2a1aKMUK ecmu 201y0ble 2u2anmol .

A Tenepb NOroBOpYM O CBSI3U Mekay popmon ['anakTuk, guc-
JIEHHBIM COCTaBOM MX fnep u Bo3pactoM 3tux Snep.

WTak, Mbl BBISICHWIU, YTO chupaavhule Iarakmuku 0oaee
opesHue, a 3nraunmuueckue — 00.1ee MoA00ble. ITO 3HAUMT,
gro modas ['anakTrika B Havaje CBOEW XKU3HU UMEET KPYIyIo
opmy. 3atem ee popma rocreneHHO Bce OOIbIIie HAUMHAET Ha-
MIOMUHATh YEYEeBHUIly. A B JaJbHEWIEM Yy ['alakTUKK OCTeneH-
HO opopMIIsieTCs TUIOCKUI AUCK ¢ pykaBamu. T. e. lasaktuka u3
IUIMIITUYECKON MPEBPALIAECTCA B CIUPAIbHYI0. OUEeBUAHO, UTO
JyeyeBuIleoOpa3Has (hopma yKa3plBaeT Ha HavaJIo mporecca 00-
pa3oBaHMs MJIOCKOTO JIMCKa ¢ pyKaBamu. Tak moyemy ke y 0o-
nee ApeBHUX ['aakTHK, KOTOPbIE Mbl HA3bIBAEM CHMPAIbHBIMU,
€CTh TUIOCKMH AWCK C pyKaBaMu, a y Oosiee MOJOIBIX — SJUIHII-
THUYECKUX — ITOrO JIMOO HET BoOOIIe (KPYIJibie), MO0 TUIOCKU
JMCK B 3a4atke (yeueBuiieoOpasHbie)?



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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