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doTocdepy, 3a cyeT Tenna u ceeTa KOTOPOKM He ToNbKo oborpeBaeTcsi, HO co3aaeTcs
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JlercTByromue Jauua:

Ilpogpeccop Puuapo Pevinman — GHaHTaCTUYECKUM
o0pa3oM, MOSBIISIFOIIUICS U3 KOcMoca Ha 3eMJie.
Mucc et — ero ipekpacHasi CHyTHUIIA.
AHOpeli — WHXEHEp, MOJIOJION YEJIOBEK, 25 JIeT.
llasen —npeycneatomui ynpasienen, 30 Jier.
Tamwvana — >xena IlaBna, 25 jer.
Kamepuna — ctynentka, 20 ner.
I I'anuneu, U .Kennep, U.I'epwiens, A. 00unemon, Péro Ymusama,
. Menoenees, Banm-I'oghgh — yueHble IpOILIbIX BEKOB

MaccoBbI€ CIIEHBI.



1 CueHa.
Monogexb — AHgpen, TatbsHa, MNMaBen, KatepuHa — ¢ prok3akamu, ngyT Baonb 6epera osepa.
Apko-kpacHoe CornHue MeffeHHO NpATanocb 3a ropbl, BO3BbILANLWME HA TOW CTOPOHE
pekun. 3penuile ObIO NOTpPACalOLWMM: NosSibiXalowas CofiHevHas rpomMaga yKe CKpbifacb 3a
BEpLMHamMKN rop, HO 6GarpoBoe 3apeBo, OCTaBrieHHoe KopoHol CornHua, 3aHumano elye
OrpoMHOE MPOCTPaHCTBO Heba Haa ropnU3oHTOM.
TaTbsiHa: — CMOTpUTE, YTO-TO TYT B Tpage...
KaTepuHa: — bapabaHuunku — 310 60HrO!
MaBen (nogHumas 6oHro): — Kak oH 30ecb okasanca?
TatbsAHa: — BoT Tabnuyka Ha HeM. TEeKCT aHIMNNCKNIA.
KaTtepuHa (untasn): — lNMpodeccopy Puyapay deniHmany ot Cmuta [Ixonc.
MaBen (Beceno): — N'ynan npodeccop 3gechb...
AHpapen(seceno): — YcTan, npucen...
TaTtbsHa (Beceno): — OH 3agpeman n 6apabaHbl — 60Hro notepsin!
MaBen (Beceno): — bapabaHHas apobsb...(Bce apyxHoO paccmeanucs.)
KaTtepuHa: — Yepes Hegento 34eck, Ha aTux o3epax, byaeT dpectvBanb NeCcHU.
MaBern, MoxeT 6bITb, BbICTYNULLL CO CBOEN NECHEN?
TatbsiHa: — CopBewb 6ypHble anmnoguCMeHTbl W, Haydady, MOXeT npu3 OoT
decTnBans, HO TONbKO MHE, CBOEM XeHe nogapullb. ...(Bce paccmesnucs.)
MaBen: — Bce B HaWwmMx pykax — KpbIfibsX TBOPYECKOro noneTa...
Anppen: — BoT v npuwnu, gaBanTe pacnonaraTbCs 34ech.
MaBen (B wytnueon dpopme) : — Ecnn 66l nowaan octanncb OCHOBHBIM TPAHCMOPTOM,
TO ner4ye 661510 ObI TypUCTaM.
M ¢ 6onblwnm yaoBONbCTBUEM CKUHYI TSHXKENbIA PIOK3aK.
MaBen: — OcobeHHO nowwaan nosiesHbl NPU ABMXKEHUN NO TakUM TPOMUHKaM.
3arem, KaXXAbI CTan BbIMOMHATL paboTy, HEOBXOaUMYIO AN HOYHON CTOSIHKM.
MaBen: — BcnomuHaio paccka3 pepa. (KatepuHa, AHgpeii n TaTbsiHa CTaAHOBATCSH
AKTUBHbIMWX COy4YaCTHUKaMn NOBECTBOBaAHUA I'IaBna)
TaTbsiHa (Beceno): — OTO TOXE CBA3aHO C fnowlagkamm?
MaBen: — Moemy geay 6bIo0 BO BpeMsa BOWHbI fleT BOCEMb, @ B TO BpeMs fowagb
Oblfla OCHOBHOM TArMOBOW CUION.
AHppen: — BonHa, BorHa — Bce 3abpana. MaluvH B TO Bpems 6bIf10 Mano.
MaBen: — Pagom c gomom, rae xun Mon geayuika 6b11 marasuH «BoeHTopray.
31MOM Ha CaHsIX B 3TOT MarasuH BO3uUST NPOAYKTbI 3M0WmMA aen XnbICT.
TaTbsiHa: — JTO 3a YTO €ro Tak 3Bann?
MaBen:—3a 10, YTO NauaHoOB orpeBan KHYyToM. KOHeYHO, 3a 4eno — 3a MerikMe NakoCTy.
KatepuHa: — [1a, wycTtpble 6binun pebsita B TO BpeMA.
TaTtbsiHa: — [MoNyYnTb XMBLICTOM MO CMUHE — HE OYEHb NMPUSTHO.
[eByLUKn B WYTKY yoapanu Apyr gpyra npyTMkamn n Beceno CMesnuce.
Masen: — OgHaxabl npuexan ged XnbiCT, NpuMBSA3an fowagb, pasrpysusnica u, Kak
00bI4HO, Ha BpeM4 3agepKancs B Mara3uHe, YTobbl NPONyCTUTb 3aKOHHbIE CTO rPamMm.
AHppen: — Bo BpeMda BOWHbI Ha3biBanucb — «boeBble CTO rpaMmy.
MaBen: — 3MMHUN OeHb GbIN Tennbii, N pebATHA KaTana OrpoMHble KOMbSI CHera,
cTpousia CHexHble KpenocTtn. Benu mexay cobon BoMHYy cHeXXkamn. HeoxuaaHHoO,
KTO-TO MpeasioXknn NOCTPOUTb B MYCThIX CaHSX CHEXHY0 6aby.
KaTtepuHa: — Y MHOrnx pebaTt, HaBepHoe, 3apoannachk Takasi 030pHas MbICHb.
MaBen: — BO3MOXHO, KOpo4e roBop4, APY>KHO B3ANUCH 3a Aeno. B caHax 661510 ceHo u
Begpo. CeHo ganv nowagu, a Beapo Hagenun Ha rorioBy CHeXXHon 6abbl.
TatbsiHa: — A OHa NO-XO35MCKN pacnonoxunack B caHsx. ( Cmex)
MaBen: — HakoHel, U3 marasvHa Bbiles pasorpeTtbii gen XnbICT, oTBA3an nowaaib v
3blKHYB: «HO, 3acToanacsk!» xoTen, kKak Bcerga, 3aBanuTbCA B CaHu.
Ho nonan Ha cHexHyto 6aby n Kkybapem ckaTuncs B CHer.
Pasgancsa opyxHbli CMeEX.
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TatbsAHa: — BoT pagocTtb geTtckas 6binal

KatepuHa: — [la, e XnbICT, HaBepHoe, Tak yaMBUICS, Korga yBuaen B CBOUX CaHAX
CHeXHyto 6aby!

MaBen: — B 3anane OH nonbiTanca ee BbITOMKHYTb, HO TWeTHO. KHyTOM orpen
CHeXHy 6aby u ckpbinica B MarasmHe. /13 Hero BbiCkouuria ToricTas 3aBefyrollas
MarasuHa u 3aopana-3aBsu3xana Ha pebaTHto.

TaTbsiHa: — Tak (1 npokpuyana B Aanb, nanb4ynkamum BblBoas Apobb Ha 6apabaHe — GOHro)
KaTtepuHa: — A MmoxeT Tak ( A-a-a 1 yxxe co cBoum 6apabaHHbIM 3BYKOM)

Bce Beceno cmeanuce.

TaTtbaHa: — Hy n yem Bce 3TO KOHUYMIOCL?

MaBen: — B, koHLEe — KOHUOB, pebsaTa nomornun yépaTb CHEXHyto 6aby 13 caHen.

A Ha BTOpOM AeHb KTO-TO MOBECUS Ha [OBepsAX MarasmHa 605blloM PUCYHOK, Ha
KOTOpOM Obina n3obpaxkeHa 3aB. MarasmHa, B KynasibHUKe, pa3BanuBLIAsaCs B CaHsix, C
SIPKO KpacHbIMM rybamu, n C¢ NMXO HadeToW Ha pbhKEeW KOrHe BOSOC KOMaHAMPCKOW
dypaxKkon. (Pasgancs Apy»KHbIi XOXOT MOJSIOAEXMN).

CTpemuTenbHO HagBuranmcb cymepku. HexxHo-rony6bowm uset Heba ctan nepexoanTb

B TEMHO-CUHWIA. [MosiBUNUCH NepBble Janekne 3Be3404KM Ha TeMHeloLeM Hebocsoae.
AHppen: — KaxeTcs, Mbl BCe ycnenu, Bce caenanu, octanoch TOMbKO pasXedb KOCTep.
Uepes HeCKOmnbKO CekyHA, KOocTep 3anbinarn.

2 Cuena.

Bopyr nocnblwanacb ganekasi, Ho Bce Npubnuxarolas He3emHass Menoaus. Temn
My3blKanbHON MenoauMu HapacTan U, 8ceM MokKa3asloCb, a MOXET 3TO ObIflo peanbHOCTbIO B
TanHCTBEHHOW, 3aragoydHon MNMpupoge, 6yato 6or ConHua — Menunoc, ceepkasi pasHOLBETHLIMU
MOSTHMSAIMKM, CTPEMUTENBbHO MpPOMYarnca Ha KonecHuue no kpakw Heba W CKpbiics Bcred 3a
yxogawmm CornHuem.

Feanoc — 6Gor Coanya, na KorecHmgs.
(Pucynok na sase)

Co Bcel Mollbto, C yrNoeHVeM, 3ByYana KocMmmuyeckasi Menoausi, JOCTUrHYB BepLUMHbI, Muka
cBoero TopxxectBa! [locTeneHHO Menoausl yXoAuT BAasnb, M HAacTynaeT 3BeHsiLas TULLNHA.
TaTbsiHa: — Bbl BUAENU: Ha rpaHn NOHUMaHUS U MUCTUKK YTO-TO cenyac TBOPUIIOCh. ..
KaTtepuHa: — CHoBa TULIMHA U 3Be3[bl TaK CUSIOT, HO KaKasa-TO CKpbITas aHeprust ectb
B NPOCTpPaHCTBE.
MaBen (B wytnueoii popme): — BOT nornka npekpacHom NONOBUHbI — YyTb YTO:
N MUCTUKA, U TaUHCTBO KPYrom.
AHpgpen: — C gpeBHenLwMxX Nop 3amevatoT HeobblHHOE, HEOOBSACHMMOE B Npupoae,
HeJapoM Y OpPEBHUX FPeKOB ecTb 6orn rpoma, monHun, ConHua.
TaTbsiHa(Beceno): — MaBen, My>x Mo — ©BOr MOW, MOXeT, BbICTYNULWb Ha decTuBane
necHu — Bnepeau Lenasa Hegensa onst pasmbllLneHns?

KaTtepuHa: — A gpeBHerpeyeckne 6orn tede nomornm 66l 4OOUTHCSA XKeNaHHON
nobeabl! (1 Bce Beceno paccmesiniuck)

Masen: — [a, »xenaHune nobeabl, TONLKO ObITb NEPBLIM — 3TO 5 UCNbITan Ha cebe,
Korga ogHakabl y4acTBOBaJl, Kak XXOKeN, B rOHKax Ha unnogpome.
(B aToT MOMeHT [MaBen pacyexnun cBO rmtapy, B3si ee B Pyku U TPOHYS CTPYHbI).
TaTbsiHa: — JTO MHTPUrYIOLLIE MHTEPECHO: TBOE y4acTMe B CKaykax, Ha unnogpome.
AHppen: — Tam 1 cTaBkM TOYHO ObInK, a, 3HAYUT, XKecTkas bopbba.



Masen: — [la, BbicOkMe CTaBkM BbINIM Ha CTPONHOIO ANIMHHOHOIO KpacaBsLua - pbhKero
Xepebua n ¢ 6onblMM NpeHedbpexeHMeM cnelbl CMOTPENN Ha OCTalnbHbIX Y4aCTHUKOB
CKaykun. N TyT BO MHe BCKMMNENO OrpoMHoe xenaHue — nobeguts! OHO nepenanocs n
MOEMY KOHIO!

JTowaam ckadyT Kpyrom 3a Kpyr,
MenbkaloT adhuLLmM 1 NiMua BOKPYT.
PeB Ha TpubyHax, a B MbICsIX CrOBa :
«lMepBas, nepsasa — 6ygeT mos!»
Ha vnnogpome — netmm, KonbiTamm MOMOTUM,
A onpwxupyeT BCEM CreLl.
N Bnepean meHs ConepHuUK,
W pbbkni, pbbkui, pbhknn xxepebeu!
JNTowagu ckadyT — BUXPEBbIN Tyr,
CTaBKKn BbICOKME — KPYTUTCS Nyrl.
Mot ocnennseT, No wekam — creaa,
BeTep v nowaab — pogHble gpy3bs!
Ha vnnogpome — netum, KonbiTamm MONOTUM,
lMocnegHun Kpyr, a Tam - KOHeL,
W psgom, psaom MO CONEPHUK,
W pbbknn, pbbkun, pebxmnin xxepebeu!
JNTowagu ckavyT — KpyTUTCA ryn,
B rpuBy Buenuncs, go 6onu, 4o ckyn.
MoT ocnenngeT, No wekam — cneasa,
BbliHecu nowagb - pogHas Mmosi!»
Ha nnnogpome — netum, KonbiTamm MONOTUM,
3aKoH4YEH Kpyr — 1 BOT KOHeL,.
A c3agu, czagn — Mo conepHuk!
W pbbxnin, pbkuK, pebxmnin xepebdeL!

KaTepuHa:— NpekpacHasa nobega! BoT 910 ga! CMnon mbicnun, CTPACTHbLIM XeNaHMEM,
OKa3blBaeTCsl, MOXXHO A0OUTbCS XXenaemoro pesynbrara.
AHppen: — 1 aToMy hbeHOMEHY eCTb ThICAYM NMPUMEPOB, Korga XxenaHve cbbiBaeTcs 3a
cyeT Mobunmnsaumm BHyTPEHHUX CUST, KOTOPbIE BKITHOYAKTCA B MOMEHT HamBbICLLEro
MbICIIEHHOIO HanpsiKeHus.
TaTbsiHa: — MbICrieHHOE CUMNbHOE HanpshKeHne — 3To, MHOor4a, YpeBaTo NpoBanoMm.
Katepuna:— Kypna, B 6e3aHy? B 4epHyto abipy? (v Beceno paccmesnach)
MaBen: — Cwmex, cMexoMm, a, Mexay NpoYMM, COBPEMEHHbLIN HAY4YHbI MUP BAOSIHE
cepbe3Ho obcyxxaaeT n uweT YepHble abipbl B Manaktuke, Bo BceneHHown.
AHppen: — U kakme e y HUX yCnexu Ha 3TOM nornpuLe. ..

Bapyr pasgancs 3Byk waro. K KOCTpy nogoLlen My>x4nHa B napuke, B 6opgosom 6apxaTHOM
Kam3orne, B YyJikax, CTapUHHbIX Oalumakax.
MyxuuHa: — 3gpascTBynTe! Kakasa 3Be3gHas HoYb... 1 msas B He60 NpounsHec:

«OTkpbInack 6e3gHa — 38e3q nosiHa.
3Be3gam yucna Het, 6e3aHe gHal»

TaTbsiHa: — Bbl 3HaeTe ctuxn Muxavna JlomoHocoBa?
My>xuunHa: — A 9 1 ectb JJIoMOHOCOB.
TaTbsiHa (yaueneHHo): — Kak, HeyXenu — 3T1o Bbl?
AHpapewn (nocne KOPOTKOro 3amellaTenbCcTBa, yamenenusl): — Muxann Bacunbesud, MOXerT,
Bbl HAM NOMOXeTe pa3obpaTbCs B YEPHbIX Ablpax, KOTOPbIE CYLLECTBYIOT B KOCMOCE.
MaBen: — Hay4HbI MUP CcYUTAET, YTO OHM HEMPEPLIBHO MOMNOLWAT MaTeputo, 38e3bl.
JlomoHocoB: — ECTb 3aKOH CoOxpaHeHust Maccbl: «Exenu rae ybyaet HECKOMbKO
MaTepun, TO YMHOXUTCS B OPYrOM MecTe.



AHapen: — 3HaunT, KONNYECTBO MaTEPUM B KOCMUYECKOM NPOCTPaHCTBE OCTaeTCs
HEU3MEHHOMW.

JlomoHocoB: — Tam B KOCMOCe eCTb TENMO 1 Nnamsi, a PAAaoM XXYTKUI XOnos.
3Be3abl, NfiaHeTbl HE NCYE3atoT, OHM Pa3pyLIATCS Ha YaCTUYKM NMPU CTOSTIKHOBEHUMU,
B3pbiBE. YacTuubl pasnetalTca — X004, YacTulbl CXMMAOTCS — Tenso; CHoBa
COeaNHAITCSA B MaTeputo.... [1pocTuTe, HO MHe nopa — uMmneparTpuua XaeT MeHs.
JTomoHocoB cTan 6bICTPO YXOAUTb, U €0 YXXe He CTarno BUOHO B TEMHOTE.

Anppen: — Kak xanb, 4To ywen JlomoHocoB. He ycnen cnpocuTb Nnpo obpasoBaHue
MaTtepun Ha 3emne.

KaTtepuHa: — Kakon matepnn? Kotopas HenpepbiBHO BOCMOSNHSAETCSA — pacTUTeNbHas?
MaBen(s wytnueon bopme): — Ho ecTb ewle xuBas. Hagetocb, npo Hac, AHApen, He
3abbIn?

AHnppen: — Ha 3emne kpyrom, B pacTUTESNIbHOM U XXMBOM MUpPE, HEMPEPbIBHO
co3JalTca: KMcrnopoa, Bogopos, yrnepoa, nog, Meab, UWMHK, MarHun, xeneso n 1.4. —
noyTM nonHasa Tabnuua anemMeHToB BeLecTBa.

MaBen: — AX, BOT 0 YeM peyb: oOpa3oBaHMe aTOMOB, KNETOK, MaTepuUM NPONUCXoaANT
npu 3emMHon Temnepatype. PakTnyeckm BOKPYr Hac OeT XONOAHbIA TEPMOSIAEPHbIN
npouecc?

AHnppen: — Torga Bonpoc: noyemMy Ha 3Be3fax, Ha ConHue anst obpasoBaHnsa aToMoB

HeoOxogMMma Takas Bblcokasa Temnepartypa?

KaTtepuHa: — 4 noOMHI0, OnMbIT B LLUKOME NPOBOAUIMN: HA AHE HAKNOHHOW Npobupkn neg
nexarn, a Bbllle, OT NflaMeHun ropesnku, Boaa kunena. Bot Bam npumep, roe psaom neq
1 nnams. A BCnoMHMNa ero, korga Ham JIoMoHOCOB roBopusi 0 Tenne, Xonoae u
yacTuuax B KoCcMoce.

TatbsAHa: — [1laBaniTe OTAOXHEM HEMHOIO OT BbICOKUX MbICIEN, CMOTPUTE, Kakasi
3Be3gHas Houb! Masen — npowy My3biky. (TaTbsiHa noer):
Ha 3Be3gbl 81 cMOTpIO, a cepALe 3aMunpaer:
KTo 3TO BCe co3parn, KTo 9To 3HaeT?
Tam 3Be3goyka neTuT, NeTUT cropas;
W 3Be3gHbIN MUp Kpyrom — 6e3 KoHua U Kpasi...
MaBen u TaTbsiHa : Tam B mybuHe, B TBOMX rnasax;
A By 6e30Hy — Kak B MeyTax.
Tam Toxe 3Be3qbl — HeT 4ncna,
Xo4y cMOTpeThb Bce — 6e3 koHua!
MaBen: Ha 3Be3gbl 81 cMOTpIO, a cepale 3aMmmpaert:
Kyaoa-To Bce netum, KTo 310 3HaeT?
JIloGoBb CO MHOWM — OT cYacTbsA BCS CUAS;
W 3Be3gHbIN Myp Kpyrom — 6e3 KoHua u Kpasi...
MaBen u TatbAHa : Tam B rmybuHe, B TBOMX rnasax;
A By 6e30Hy — Kak B MeyTax.
Tam Toxe 3Be3qbl — HeT 4ncna,
Xo4y cMOTpeThb Bce — 6e3 koHua!

KaTtepuHa (Annoavpys) : — BenukonenHbin ayat! Ha cueHy Bac, nog napyc gectnsans!
AHppen: — [NpekpacHo; MaBen n TaTbsHa, roToBbTE Yal, a Mbl, C Ballero
paspelleHusi, ¢ KaTtepmHon HeEMHOro nporynsemcs.

Basaswuck 3a pykn, KatepuHa n AHgpen Hanpasunuck Baonb 6epera o3epa.

3.CueHna

KaTepuHa n AHApen oToLwwnm OT KOCTpa Ha A0BOSIbHO BOMbLUOE pacCTosiHUE, KakK BAPYT,

B Hebe 3acBeTUIIOCb KOMEYKO, KOTOPOE CTPEMMUTEMBHO CHMXaNoCb, YBENMYMBanocb B
pasmepax. Konbuo npubnmkanocb Bce bnuxke n 6nuxke. BoT oHO onycTunochk psgom, nNpsiMo
Ha kambiwKn. M n3 Gnecrawero KonbLa — KOCMUYECKOro Kopabns MnosBUNMUCL... NpeKpacHas
BonwebHuua Pes B ronybom nnatbe u B 6enon pyballke Noxunon npodeccop.
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OHKM OXMBMNEHHO NeperosBapvBanucb Mexay cobon.

Mpodpeccop: — Tonbko Ha 3emne, mucc dein, Mbl NLbByemMca 3akatamu, BONIHAMU B
oKeaHe; XOpoBOAOM 3Be3[ Ha Hebe... Cosepuasa ux, Mbl UCMNbITbIBAEM 3CTETUYECKOE
HacrnaxaeHwue...

®Pena: - [Npodeccop, MeHe KpanHe 3auHTPUroBasno: 3a4eM Bbl pBeTECh Tak K 3emne?
CTtuxus Hawa — Xxonop M KocMumyeckasa fanb, a 34eCb Hac XOeT rpaHuTHas nevarnb.
Mpodcpeccop: — MeHsa nHTepecyeT He CTOMbKO Yygeca npupoabl Ha 3emre, CKOMbKo
yenoBeyecku pasymM. Kak oH 06bsACHSET pasfeneHne Matepumn Ha ropsidme 3Besabl U
XOJTI0OHbIN KOCMOC.

Pea: — Bo3aMOXHO, 3TO A48 3eMIISIH 40 CUX MOP OCTanocChb 3aragKomu.

Ho mMoxeT, Mbl NOMOXeM B 3TOM pa3obpaTbca?
Mocnblwanack My3blka, Pest 3akpyxunach, 1 3a3Byyar ee OUBHbIN rofnoc.
®Pes: — Kpyxych 5, Kak BO CHe — 1 CHOBa Ha 3emrie;
Kpyxycb, roe s una, cmesnacb v niobuna.
Kpyxycb cpean LIBETOB — IyroB 1 POOHMWKOB;
AX, Kak oaBHoO Bce 6bIno...
Ho pagocTb, cnesbl cyacTbs , Nto6oBb — He no3abbinal

Moa my3biky kpyxunacb BonwebHunua ®es. Bopyr oHa ctana npubnmkatscs K AHOPE n
KaTtepuHe, 1 octaHoBuMnach NpsiMo nepea HUMK. Pasgancs MenognyHbIin roroc He3eMHOMN,
ocnenuTenbHoun YKeHLWWHbI.
®Pea: — [obpobin Bevep! He yamBnantechb, 1 paspeLlunte Ham npeacTaBUTbCA: MUCC
denn n Mo cnyTHUK — npocdpeccop Pudapg (okasaBLUMACS PSLOM C HERN).

— Ckaxnte, noxanymncra, korga-Hmbyab Bbl o0pallany BHUMaHWe Ha Takne siBfieHus
npupoabl, KOTOpPbIE A0 HACTOALEro BpeMEHU OKyTaHbl MOKPOBOM TaUHCTBEHHOCTU U
HEen3BeCTHOCTN? )
yLI,I/IBI/ITeJ'IbHO, HO BCTpeYa C KaKUMU-TO CTPaHHbIMU, CbaHTaCTVIHeCKVIMVI nnuamMm He BBeprna
AHgpes n KatepuHy B LLOKOBOE cocTosiHME. HaobopoT, MM HEBOSIbHO 3aX0TENOCh BCTYNUThL B
pasroBop c ovapoBaTtenbHon mucc deri 1 NPOdECCOPOM.

Mpodpeccop: — A xo4y ckaszaTb, YTO BaXKHee BCEro MOHATb CTPYKTYpHOE €ANHCTBO
Mupa, NOHATbL B3aUMOCBSA3b MeXOy ABIIEHUAMM.

Anppen: — [Job6pbi Beyep! Mol Bcerga nobyemcs HEnoBTOPUMbIM MO KpacoTe Wn
mMowm 3akatom CornHua. W coBepLueHHO SICHO, YTO BCe 3arafjOMHble U TauHCTBEHHbIE
SIBMEHN, KOTopble Mbl HabNgaeM — cBs3aHbl ¢ aHepruen ConHua.

Mpodpeccop: — 3HaunT, Bbl 3aMETUMN, YTO NPOUCXOAAT TaKNe ABMNEHUSs, rae gaxe
ONbIT JaeT NULb OYeHb OrpaHnYeHHoe npeacTtasneHne o Mpupoge.

KaTtepuHa: — Ho npoxogaT ThicayeneTund, gyt Beka U HAYEro He MeHsIeTcs B
npupoae: Bce Te xe 3hdeKTbl, BCE Te Xe SABMEHUS.

AHnppen: — Marno Toro, oveHb TPYOHO BbICTpamBaeTca becnpepbiBHas U YeTkas
Lernoyka 3aKoHOB, OO BACHAOLLMX CTPOEHME OKPYXKatOLLEro Hac Mupa Npupoabl.
Mpodcpeccop: — CeroagHsa msnyeckne Teopum, 3akoHbl PU3MKN — MHOXKECTBO
pa3po3HEHHbIX YacTen 1 obpbiBkoB. Pu3MKa elle He NpeBpaTunach B eANHyH
KOHCTPYKUMIO, Fae Kaxkgas YacTb — Ha CBOeM MecTe. Ho rae-To Ha Kpako Bcerga nexur
TawnHa, Bcerga ecrtb, HaZ YeM rnonomaTtb rorioBy.

B aTOT MOMeEHT Ha nagoHu ®en NoABUICA CBETALMACA Lap.
®Peq: — BoT, Hanpumep, ogHa U3 TaMHCTBEHHbIX, Nyrarowmx 3aragok npupoabl —
Wwaposasa MonHus. MNosaBneHne ee ApeBHUE TPEKN 0BBACHANN, HE MyOpPCTBYS, NPOCTO
N SICHO — 13 pykn 3eBca. [loCMOTPUTE HA MOSHUIO: KAaK TaWHCTBEHHA OHa, U
3aBOpaXxunBaeT, Kak poKoBasi XXeHLwnHa. CMoTpuTe: 4 3acTaBrisito ee CBeTUTbCS Mo-
pasHOMy — TO (PMONETOBLIM, TO TEMHO-KPACHbBIM LBETOM.

JInuo ®en, oceeLLeHHOE LWIAPOBON MOSHMEN, BbINO NPEKPacHO, Kak y rpeveckon 6ormHu.
Peq(wentana): — O. Mosi ckazovHada BonwebHuua! (1 obpallasicb k CBOeMy CryTHUKY)
Mexay npo4vnm, npodeccop, packpbiB 3aragky obpasoBaHUs LAPOBON MOSTHUKN, MOXHO
NPUBAN3NTBLCSA K MOHUMaHUID MHOTMUX SBMEHUN OKpYXXaroLero Hac Mmpa npupoabl.
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Mpodpeccop: — CornaceH. BeiwumBasa ceown y3op, lNpupoaa nonb3yeTcsa Nuilb caMbiMn
ANTMHHBIMW HUTSIMU, W BCSIKUI, AaXke caMblil ManeHbKnin 0bpasyumnk ero MoXXeT OTKPbITb
rrnasa Ha CTPOEHME LIenoro.
®Pen: — Ho B kocMOCe Be3ae CTpaluHbIi X004 1 TOMbKO Ha NOBEPXHOCTU 3BE3
obxuratowee Tenno. HeobxoanMo packpbITb TanHy, Kak Nosly4aeTcsl, 4To Ha
NOBEPXHOCTU 3BE3/ TEMNSO, CBETIIO. T
Mpodpeccop: — Hapo HavaTtb ¢ pyHAameHTa. M3 ueHTpa ManakTukm gAVHHBIM HUTAM
BOJTHbI MUKpOYaCTUL, BecnpepbiBHO HECYT KOCMUYECKYIO 3HEPruio K 3Besfam, K
ConHuy, nnaHeTam.
Peqa: — 3Ha4nT, MOS LLApOBas MOSIHUS, Kak ManeHbKkas 3Be3fa, Toxe nonyvaet
3Hepruo. (3atem, obpawlasce k AHgpeto n KatepuHe): NocMmoTpuTe, Kakue sipkue 3sesgbl
[anakTnkn B 3ToM 6eckpanHem X0fiogHOM Kocmoce!
KatepuHa: — Hepgapom roBopsT, 4To 3Be34HOE HEDO — 3TO packpbiTas KHUra
Mpupogbl! Kak 6yato xyaoxHuk BceneHHow 3Be3gHble CUCTEMbl HapucoBar: BOH
Marbl KOBLU, @ 34ecCb BONbLUOW, TaM TPEYrofibHUK.
®Peqa: — N MneyHbi NyTb N3 MUNNnapgoB 3Be3n Mo Heby, kak gopora nposnerna...
Mo Hen He pa3 4 wna...
KatepuHa: — Y 3Be3OHbIX BCEX CUCTEM €CTb MMeHa: 3aech Jlnpa, Jlebenb u MNerac,
naput Open-co3ee3ane Hag HUMK; a TaMm Nneaga — 38e3abl B NAOTHbBIA KPYr-LBETOK
KaKMM-TO 4yZOoM cxana...
AHppen: — Yewm sipye 3Be3aa, Tem Bonblue 3Heprum oHa nonyyaet? Torga, Kakue xe
npoLecchl BHYTPU 3Be3bl MPOUCXOOAT, €CNN OHa NOornoLwaeT KOCMUYECKYH 3HEPTU0?
HeoxngaHHo obeopoxuTenbHaa ®es B3sna 3a pyku AHgpes n KatepuHy.
B mMopo3HOM BO3ayxe, NO4 My3blKy, BOPYF 3a3By4yanu Ux ronoca:
CmoTpu: B xonogHoMm, 3Be3gHoMm Hebe,
Co3Be3ans — 6onbLOro, Manoro KoBsLLa.
A BbilLe TaM — CUSIET SPKO,
JTrobnmas MonspHasa 3eesaal
3Be3ga ropuT Hag noncom 0e3mMonBbA,
MonsipHble CUAHNA — ee NyYaMn CrnieTeHbl.
XOoTs Mbl Ha 3emre, HO BCE XXe MOMHUM,
Mbl B 3TOM 3B€34HOM MUPE POXAEHBDI!...
3atuxnn 3BYKW MY3bIKK, CMOBA... .
Mpodeccop: — B xonogHom kocmoce ... ropsiune 3Be3abl. Mbl Habnogaem 3se3gHoe
CKOMMieHne 1 Be4YHoe ABWKeHue ranaktnk. AGCONITHO SICHO, YTO ranakTuka, Bce
CBA3bIBast ANMMHHBIMU HATSIMM ObICTPO ABMXKYLLIMX MUKPOYACTUL, OEPXUTCS Kak eanHoe
uenoe, bnarogaps MOLLHOMY X0rio4y B ee LeHTpe. 3Be3abl PBYTCH K LLEHTPY
ranakTuku, HO OHa OTTanNKMBaeT UX CBOMMW TEMMNEPATYPHbIMU NONSAMMU.
Pesa (obpawasce k AHapeto): — Monpobynte nepeHecTn BCO cucteMy anakTukm Ha
ConHeu4Hyto.
AHnppen: — Heyxenu nnaHetbl CONMHEYHON CUCTEMBbI PBYTCH K MOLLHOMY XOrnoay B
ueHTpe ConHua, a OHO oTTankuBaeT Ux TemnepaTypHbIMU NONSIMN?
Pea (HezameTHO O0TBOAA AHApPESA B CTOPOHY): — S HUCKONBKO HE COMHEBanach B
BaLUMX CMOCOOHOCTAX Tak BbICTPO B 3TOM pa3odbpaTbCes.
AHnppen: — Ho 3gecb BCe 4eTKO COOTBETCTBYET 3aKOHaM TEPMOOMHAMMUKM.
[MoaTomy, 3Has1, kak paboTaeT TemnepaTypHas cMcTtemMa ranakTukum, He TPYOHO NOHATb,
Kak paboTaeT n conHe4yHas cuctema.
B aT0 Bpems npodgeccop oTKpbI BypHYyto auckyccuto ¢ KatepumHon.
Mpodpeccop: — Ecnn Bbl xoTUTE y3HaThb [pupoay, OUEHUTb €e KpacoTy, TO HYXHO
NOHMMaTb A3blK, HA KOTOPOM OHa pa3roBapuBaeT.



KatepuHa: — OueHuTb KpacoTy npupoabl MOXHO U niMTepaTypHbIM, U prnnocodckum
A3bIKOM. HO ecTb Takme TanHbl OKpYXXaloLWnX ABNEHUN, KOTopble NbITalTCs 06BACHUTL
CNOXXHOW MaTeMaTUKOWN.

Mpodpeccop: — Pusmka — 3TO HEe MaTemMaTuka. N3nnwHas maTtemaTnyeckasa CTporocTb
He o4eHb nosiesHa B No3HaHuM npupoabl. Ho B omsmke Bbl 4OSMKHbI MOHUMATL CBSA3b C
peanbHbIM MUPOM.

KatepuHa: — KOHEYHO, HY)XHO MOHSATb, pa3obpaTbCsl B NPOMCXOASALLMX MPUPOOHbLIX
ABMEHNAX, YTOObI OKOHYATESTbHO NPUHMMATb 3aKOHbI.

Mpodcpeccop: — B KoHUe KOHUOB, MexaHu3aMm gencteua pupoabl packpoeTcs nepepn
BaMu, N 3aKOHbl CTaHYT MNPOCTbIMU, MPU BCEN UX BUANMOM CITOXKHOCTMU.

KatepuHa: — Korga e HacTynuT TO 30510TO€ BpeMmsi, Koraa Mbl 6yaem noytu Bce
3HaTb o [Npupoge?
Mpodeccop: — He mmero HM manenwero noHATUA. Mup, ecnum NOCMOTPETb HA HeEro

n3ganu, KaxeTcs KpyrnbiM, rmagkum wapukoMm. Ho ecnm nocMoTpeTb Ha Hero B6nmsn,
OH OKa3sblBaeTCH O4YeHb CMOXHbIM: MUNNMapAbl KPOXOTHbLIX aTOMOB, a B KaXX4OM aTomMe
MUnInapabl MMKpo4vacTu,. ..
Bonwe6bHuua B3amaxHyna pykon, 1 NosBUANCE 06rayHble CTynbs.
Mpodheccop ranaHTHO npegnoxun KatepuHe cectb. HesameTHo ansa KatepuHbl, BonwebHuua
B3ana AHApes 3a pyky.

Pea: - He O6ygem mewaTtb npodeccopy M oyapoBaTesibHOW AEBYLUKE BECTU
dunocodckyto beceqyy. Jlyyle s nokaxky Bam Hall HOBbI KOCMUYECKUA KOpabnb.
N oHn HanpaBunmncb k KOCMU4eckoMy kopabnio.
desn B3MaxHyna pykov 1 nepes HAMM — 3KpaH NuoTa KOCMUYECKOro kopaobnsi.
Ha rony6om akpaHe mepuanu 3Be3fbl, Crbilanacb TMxas Menogus KOCMUYeCckom My3blKu.
Pea: — A yroBopuna npodeccopa NPOBEPUTb IKCMEPUMEHTASTIbHO 3Ty BaXHYIO U
OOMrOXAAHHYIO AN YenoBeyecTBa KOHCTPYKUMIO — MMaBHYK MOCanKy W MiaBHbLIN
nogbLeMm B KOCMOC. Mcnonb3yst aTOT NpuMHUMN noneTta, XUTenu nnaHeTbl MoryT
CMOKOWHO noneTeTb B KOCMOC, Ha JlyHy.
AHapen: — 3TO Kakon-TO HOBbLIN pexum paboTbl ABuratenemn?
®Pea: —[la, c oNOpon Ha ANEKTPOHHbIE U rPaBUTALMOHHbIE YOapPHbIE BOSHbI.
AHapen ¢ 6onbM NHTEPECOM paccmaTpuBar NysnbT MNUMoTa KOCMUYEeCKoro kopabns.
B 370 Bpemsa ®eqa Tnxo no3sana AHApes: oHa Lepkana Ba HamnoSIHEHHbIX Gokana.
®Pea: — [laBanTe BbINbeEM 3@ OTKPbITUE HOBOW 3pbl NMUIIOTUPYEMOrO OBWXEHMUS, 3a
BO3MOXHOCTb nofieta nboro XuTens 3emMianm B KOCMOC W noboBaTbCs Hallen
nnaHeTon C KOCMWUYECKMX MNPOCTOpOB. [lpowy Bac - u BocxuTuTENbHas BonwebHuua
npoTtsaHyna AHgpeto 6okan.
O, ato 6bI1 BoXecTBEHHbIN HanUTOK! AHOpes OXBaTUIO YyBCTBO HEOOBLIKHOBEHHOWN JIErKOCTU
W... ocnenuTenbHasi KpacoTa BoMWeOHMLbI A1S Hero ctana HeoTpasMMoWn.
®Pen: — YT0o XKe Bbl MONYUTE ? — npoluenTana oHa.
YTo xe mor roBopute AHAPEN 3TON HEOOLIKHOBEHHOM XeHLmHe? TonbKo crioBa nobBeu:

— 5 BCTpPEeTUn XEeHLWUHY-LapuLy — TalHylo BOMWEeOHULY AyLun. ..
JInua nx cbnuannuce, 1 B 3TOT MUr AHLPEN nouenoBan ee B rybol.
Kaknm-To xyTkum xosniogom obgan AHgpes OTBETHbIN Nouenyn BonwebHnUbI.

OH oTwaTtHyncs. JlegeHAawmn yxxac 1 HenogBnacTHbIN CTpax OBnagenu nuwm.
Ha ero rmasax BocxututenoHas @Pest cTana npeBpawatbCsi B XKYTKyl0 CTapyxy cC
pasBeBarowmmMmcs cegbiMn Bonocamu. OHa NpOTsiHYyNa K HEMY KOCTNsSBble PYyKM WU AMKO
3axoxoTana. AHOpen yBepHyrncsa oT ee 06bsaATMI 1 CTan OTCTynaTth, a HOBOSABMeHHast 6aba-sra,
cTapanacb cxBaTuTb €ro 3a pyky. [logbexan npodeccop, CxBaTui CTapyxy 3a PyKy u
noTawun K KoCMU4eckomy kopabnto.
Mpodpeccop: — MNpenynpexgan 1ebs, 3a4emM Tak yBneknace....
Bopyr ctapyxa B ogHO MrHOBeHWe npeobpasunnacek — B BenvkonenHyto deto.
®Pea (obpawasicb k AHgpeto): — lpocTu, ele pa3 ydbeaunacb: nobBM BCe BO3paCTbI
NMOKOPHBbI, HO Ha 3emne 6eccmepTHbIX HET. Ewe yBnauMmcs... n nomaxana emy pykomn.
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Kocmuuecknin kopabnb nogHsancsa u yneten. MNMogowna KatepuHa.

KaTtepuHa: — Yto cnyuunocb? NoyeMy oHM Tak NocneLuHo ynetenn?

AHppen: — A KTO UX 3HaeT — 3TUX KOCMUYECKNX NyTELLEeCTBEHHUKOB:

Korga xotum, Tyga v netum! Axgpeit paccMesnicsi, OKOHYaTeNlbHO CTpsixuBasi ¢ cebs
HaBaxaeHve Bonwe6bctBa. KaTepuHa, nongem ckopee K KOCTpY, rde Hac yxe AaBHO
XOYT OpY3bs U ropsyunmn Yau.

4 CueHa
Ckopo AHgpen n KatepuHa ycnbiwanu ronoca TatbsAHbl 1 MNaBna:
— Hy, HakoHeL-TO, nosBunuce! ae Bbl Tak 4osnro 6uinn?
Anpgpen: — [Ipy3bsi, HaM TOSbKO YTO NpOeccop 1 ero CnyTHULA Aanuv BaXKHYH
MHOpPMaUMIo, YTO B LieHTpe [ManakTnkn MOLHbIN XONo — TaM OYeHb HU3Kas
TemnepaTtypa...
MaBen: — YTo? Kakon npodeccop? W roe e Bbl €ro 34ecb BCTPETUNN?
TaTbsiHa: — B Takoun rnyLwu, B TEMHOTe, BAPYN MHPOPMaLMIO KaKyo-To J00bIinu.
KaTtepuHa: — Tak HeOXnaaHHO M rnaBHOE peasibHO Mbl C HUMW FOBOPUIIN.
MaBsen: — [1a, 3agymaelubcs TyT, y3HaB, YTO Xonof B LeHTpe Manaktuku. A moxeT
YTO-TO NepenyTanu. BuHua crny4anHo ¢ HAMK Bbl HE NUIN?
TaTtbsiHa (B3bepolumB Borockl Ha ronose MNaena) : — XBaTUT gymaTb, U MyapuTb; 6epu
rmTapy, Ham ¢ KatepuHon nognesan.
[MopbIBbI BETPA — CONTHEYHOIO BETPA,
B KocMmnyeckomM NpocTpaHCTBE — NAPYCHUK NETUT.
TaunHcTBeHHOCTL Mpunpoabl B napycax rynsiet,
OtseTa TaKk 1 HeT — Pemnga BCe MOMYUT.
Mbl Bepum yygecam — n3 ConHeyHoro BeTpa,
ToT BeTep co3gaeT MUCTUYECKUIA TYMaH.
Tam KpyxaTcsa YacTuubl — M1pa LeHTpa,
A C HAMKM Mbl Hangem — Ha4vano Bcex Hadvan! .
ByLyloT BOMHbI — CTpacTn BO3pacTatoT,
NpeT 3a Bekom Bek — BceneHHast monuuT.
TaunHcTBeHHOCTL Mpupoabl B KOCMOCeE TepSIoT,
A MOXeT, noBe3eT — U K Hen HangyT Knoyu!
Mbl Bepum yygecam — n3 ConHeyHoro BeTpa,
ToT BeTep co3gaeT MUCTUYECKUIA TYMaH.
Tam KpyxaTcsa YacTuubl — M1pa LeHTpa,
A C HAMKM Mbl Hangem — Ha4vano Bcex Hadvan!

AHnppen: — U/ rge e Ham K «Hadany Bcex Ha4yan» HanTu knoyn? K camon rrnaBHoOm
TarHe Npupoabl, KOTOPYIO Tak N HE PaACKPbININ — 3TO MeXaHW3M AENCTBUS rpaBuUTaLmn.
KatepuHa: — MoxeT Ham B3rnsiHyTb Haszag. A MoxeT ObiTb, €CTb UCTMHA B
Wepycanume, rge ckpbiTa TanHa brnarogaTtHoro orHa?

TatbsiHa: — A BENMYEeCTBEHHbIE NUPaMUAbl, YTO ThiICAYENeTUs TOMY Ha3ag 6binu
NOCTPOEHbI MO BCEMY MUPY, YTO-TO HaM NOLCKaXyT?
MaBen: — Ho aTo gonrun nyTeb U AnNuMHHas gopora....

Bopyr ceeTom o3apunacb TbMa — BosilleBHMLA K KOCTPY siBUNach.

®Pea: — Mory oTnpasutb Bcex Bac Tyaa, Tam rugom 6yay Bam, u murom Bo3BpaTtuTb
obpaTtHo. He roBopute BCAyX, NYCTb KaXXAbl MbICIEHHO peLwnT 1 8 nonmy. U, Tak...,
OTNNYHO, TOrga Bnepea, Hasag ThicaveneTbs. ..
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5 CueHna Ervnet AnekcaHapwus

(8a cueHom 6onbLUOK 3KpaH — AN1s CO34aHMNs KPpacoYHOro dhoHa NPOMCXOASLLEro Ha CLUEHE)
lopoa AnekcaHopwus, roe XXuBeT OpeBHeernneTckun npocsetutens epmec Tpucmerncr.
TyT HeOXngaHHO OH NMOABUIICA.

Fepmec Tpucmernct: — A TanHbl KOCMOCa Y3Har 1 3anucan B CBOUX CKpuKansax —
rnocnaHue Hapodam Yepes TbicayeneTust — Tyaa, rge BCTpeya C KOCMOCOM BrepBble COCTOMTCS.
Peqa: — O, 3TO UHTEPECHO, KaKoe e NMocnaHne NPoYTyT NOTOMKK, YTO B Byayuiem
OyayT XuTb KOrga-to Ha 3emne.

Fepmec Tpucmeruct: — Toraa cnywante: «[JOCTOBEPHO U B BbICLLIEN CTENEHU UCTUHHO:
TO, YTO HaBepxy, NOAOBHO TOMY, YTO BHU3Y, U YTO BHM3Y, NOAOOHO TOMY, YTO HaBepxy,
pagun UCNOMHEHUs Yyaa equHCTBay.

®Pen: — Ho kak xxe goraganucbk Bbl, 4TO X0no4 1 TENSO HE TONbKO HE TOMbKO TaMm,
BBEpXY, rae 3B8e3fbl — B KOCMOCE, HO N BHU3Y, rge camMbli LLeHTp 3emnn?

Fepmec Tpucmernct: — ECTb HOUb, MEPLAHbE 3BE3[, W MbICIN B TULLIMHE.

A BUXKY BCe, 4TO B LeHTpe.  Tam xonopg v Tensno — Bce AENCTBYET, BCe BMeECTE.
M 6bicTpo B ropoae AnekcaHapusi ncyeas.
Pen ( obpawasice ¢ ynbibkon k Maeny): — Hagetock, Tenepb Bbl yoeamnuch —
uMBMnM3auuns Gblna n 3Hanu Bce ropasgo donblue, YTo B LEHTPax Xono4 He TOMbKO Y
ManakTukn, Ho n 'y ConHua, n 3emnu. (Mpogormkas ¢ o4apoBatoLLMM FrOJfIOCOM M He CBOAS
rnas c MNaena ) B gpeBHeM ropoae AnekcaHapusi eCTb 3anbl, TMxas npoxnaga, rae
dunocodsl.... HeoxmnaaHHo TaTbsaHa BcTana mexay Nasnom n deen.
TaTtbsAiHa: — Ham Bce NOHATHO, BCE TaK SAACHO.
®Peqa: — Oro, ga Bbl peBHyeTe? He 3abbiBanTte, 9 BonwebHMLA - MOTy OCTaBUTb Bac
34ecb HaBcerga.
MaBen: — Toraa n A 30ecb C HEN OCTaHYCb.
Pes(obpawascs k TatbaHe):: — BOT BMAULWLb, 3ps passonHoBanack. OH nobut Bac.
[aBanTe n3ne4vy oT peBHOCTM Bac HaBcerga?
TatbsHa: — He Hago! Cnpaentock s cama.
MaBen(oGHsB TaTtbsHy): — JTlo6OBb M PEBHOCTbL, Kakas MOLLIHAsi OKa3blBaeTCcs cuna.
®Pes( ynbibascs): — XOpoLwlo, Toraa Mbl Aanblue noneTenu...
Nepycanum
TyT B3rns4 NOYYBCTBOBANM BCE — Kak OCTpUeM NpoH3un. Heganeko, y mops
OH oguH cuaen, Ha BanyHe rpaHUTHOM.
Anocton NeTp TyT K rpynne nogoLwlen 1 TUXO MOMBUIT...
AnocTon lMNetp: — OH npuLwen nokasaTb YenoBe4yeckne BO3MOXHOCTHN, CIOKONCTBUE
n cTonkocTb. CBeTnoe n yncrtoe crnoBo boxbe goHecTw :
«[dapbl Mpupoabl NnpuHaanexaTt BCeEM Hapogamy.
B/J,pyr ronoca nocribiwanunchb:
— A BOT 1 OH; HeMeaNleHHO CXBaTUTb; BECTU Ha cy4 K [unaty!
WNepycanum. Nonroga. Tam Houdb Bbina, menskanu dakensl, TymaH knybuncs ... U
HeoXnaaHHO, OTKyAa-To ¢ Hebec, CrnoBa O XU3HWU U MOOGBY HEMPOMKO 3a3BYyYarnu:
«Hapexgaa, Bepa u Jllo6oBb,
XpaHu nogen, mosa gylia.
JToboBb, poxgaeT Xu3sHb, Jto6oBb!»
LenTanwu rybel Ha KpecTe XpucTa.
M cnbllweH KONOKOIbHbLIN 3BOH,
OH nbeTca kK Ham u3-noa Hebec.
W oH He 3arnyliaeT cros:
«XKenato, 4To6 XpucToc BocKpec!» .
[ap 6oxuin Ha 3emne - JTloboBb,
OHa gaHa He NpOCTO B XKU3HW.
«JltoboBb, poXaaeT XuM3Hb, JlloboBb!»
LLlentan Xpuctoc, Tepsist Kannm Xn3Hu.
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BHOBb CriblLLIEH KOMOKOSbHBIN 3BOH,
Wx 3ByKM nbloTcs K Ham ¢ Hebec.
OHu He 3arnyLiatoT Crios:

«XpUCTOC — BO UCTUHY BOCKpeC!» .

KaTtepuHa: — Kak xanb: 3a UICTUHY 1 NpaBay Tak MHOMO CUM U, AaXe XU3Hb
npuxoauTcs oTaaThb.

MaBen: — A pasBe 4YTO-TO MOMEHSSIOCb — KOMY Ha0 U BbIFOQHO, TO pyKamu BracTu
MOryT MokaparTb.

®Pena: — Ho pas Bbl n3bpanu NyTb HANTU «HaYasno BCeEX Hayan», To ByabTe CTOMKUMMU,
Aaxe ecnu Bac crmdatoT, ObloT CIIOBOM, BCAYECKM MewatoT. He cMOTpS HU Ha YTo,
npoaosmKanTe cMesno K npasae, UCTUHE UATH...

TyT MOSTHUN MFHOBEHHO 3acBepkanu, u rpsHyn rpoM. OTKpbINCS B CBETE CONTHEYHOM ropo
apesHuin — Mepycanunm. Bee k xpamy nogoLwunu; Tonna nogen: Bce XayT MrHOBEHUS —
nosieneHuns bnarogatHoro orHs. Kak 6yato, u3 rnybuH Hebec B xpam 3Heprusi Kocmmyeckas
Lna — HasnekTpn3oBaHHaaA aypa HaA KynosfiomMm cudna.
|_|OD, KPUKN pagoCTHbIe BJ'IaFOD,aTHbIVI OroHb 13 XpaMa nodaBurcAa — OoT cBe4yam K cBe4Yam B
Tonne nepengaeTcA. B J'II/IKyiOLLI,eVI TOJNINMEe TeM OrHemM Aake no nnuy Boauin 1N Koy OH He
obxuran. Ho yepes NaTb MUHYT BCe BOMLWEDOCTBO OrHA nNponarno.

TatbsiHa: — Kak 370 Hago noHMMaTbL?

AHppen: — iccnegoBaTtenu He pa3 3anucbiBanuy CTPaHHbIN ANMMHHOBOSTHOBOM MMMNYIbC
3a CYEeT COSIHEYHOM IHEPTUM B MOMEHT NMosiBfieHnst bnarogaTtHOro oruHs.

MaBen: — Torga bnarogaTHbIV OrOHb — 3TO paspeXeHHas!, a, 3Ha4yuT, xonogHas
CoSIHeYHas nnasma, Kotopas Yepes HECKOSbKO MUHYT YNNOTHAETCHA U CTaHOBUTCA
obxuratowle - ropsiven.

KatepuHa: - Heyxxenn bnarogaTHbl OroHb BO3HUKAET 3a CYET SHEPTrUU COSNTHEYHOMN
nnasmbl?

AHnppen: — besycrnoBHo, a rae aHeprnsa ConHEYHOM Nnasmbl, TaM U ANeKkTpudeckas
3Heprus. KTo-TO Aaxke NpeanoXxun, YTo SNeKTpnyecTso 12 Thicsy NieT TOMy Hasag,
norny4yann 3a cHeT KOCMUYECKOM 3HEPINKU B NMpamMmaax.

Eruner. NMupamuaa Xeonca.

HeoxngaHHO BCe okasanuchb y BenmMyecTBeHHON nnpamuabl Xeorca, a pgaom CuHKC —
BEYHbIN XpaHuTenb Bcex TanH Benukon Mupamugbl.

AHppen: — iccnegoBatenu yTBepXaatT, 4TO OCHOBHOE HasHavyeHne nmpamMmuabl
TLATEeNIbHO CKPbIBaNoCb — OHa ABfsnacb MOWHENLLMM reHepaToOpOM SHEPTUK,
ncrnonb3yemMomn papaoHoOM 1 XpeLamun Ang CBoUX Liesemn.

Masen: — [la, M3BeCTHO, 4YTO B NMpamMuaax u3ny4yaeTcs aHeprus, Kotopas okasbiBaeT
OnaroTBOpHOE BMSIHME Ha OpraHn3am YenoBeka. [Mupamuaa ycTpaHaeT BOKpyr
reonaTtoreHHoe BO34ENCTBUE 30H.

TatbsAHa: — Korga-To nogm NnocTpounu rpaHano3Hble nupaMmuabl, KoTopble
BCTpeYarTCH BO Bcex YacTsx ceeTa: Ha Cesepe B benomopbe, B lHaoHe3un, B ErmnTe,
B AMepuke.

KatepuHa: — Ho, gecatb — gBeHaguaTb TbiCAY eT TOMY Ha3az Ha 3emne npousoLuna
rnobanbHas kaTacTpoda — BCA UMBUNU3aLnNsa ucyesna.

MaBen: — MoxeT ObITb, OCTanacb TOfIbKO HUTOYKA Ha 3emrle — NonyYeHns
COJTHEYHOWN, KOCMUYECKOWN aHEeprumn B xpame VMepycanvmma.

AHppen: — /13 Beka BeK CTpEMUNNCH NOAN TalHbl Y Nprupoabl O KOHLA MNOHATb,
packpbITb. VX 3HaHMA Ansa Hac HEOLLEHUMbI.

®Peq: — Toraa BaM HY>KHO 3agaTb BOMPOCHI Y4EHbIM B ApYrMx cTpaHax. HavHewm c
AnoHum — cTpaHsbl, rae aeHb 3emns ¢ BocxogomMm CornHua HavynHaer.
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AnoHus

BonwebHuua pykon BamaxHyna, M AnOHMS pacKpblfiack: Ha CKNOHax rop Teppachi...
MUHUATIOPHbIE cafbl U SipKne BOKPYr LBeTbl. Ha doHe ronyboro Heba, CO CHEXHbIM KynosioMm,
CBsILLEeHHas ropa — BenMyecTBeHHasa dyasmama.

dyasnsama — o.., CBsiLeHHas ropa.

Ham Mpupoaa sonwe6bcTtBo BCe cosganal
Beno-cHexHasi BepLuMHa - B kpacoTe,
3acuana, sctpetus ConHue Ha 3ape!

B ropax, y o3epa, YygecHbin cag, (OHTaHbl TAaCKOBO XypyaT; HAaBCTpeYvy BCEM UAET, C
YINbIGKON Ha ninue, NOXMUION MYXXYMHa.
®Peq: — 3apaBCcTBYNTE, paspeLunTe NO3HAKOMUTb — YYeHblr, usmk PEto YTuama.

A 9TO Monoapble noan MHTEPECYTCA MUPO3daHueM, TanHamu okpyxatowlen Mpupoabl.

Bce BexxnuBo gpyr Apyry NOKNOHUNCS.

Péro YTnama: — NoHnmato, 1 B MONOAOCTU y3Hato ceb4: oHble reHUN 1 TanaHTnMBas
MOSNOAEXb BCerga CTaBUT CBOEW LIENbIO Co34aHue N pa3BUTUE HOBOW HAYKW.

AHnppen: — Hac nHtepecyet aHeprus Npupoabl. Kakum nytem Bce BOCMNOMHAETCS U

BEYHO MOJSIHUU, U rpaBUTaLUS KPYrom.

Péro Ytnama: — K yemy npuwna gpuaunka? Tak Ha3biBaeTcs MOSt KHUra O COBPEMEHHOM
no3HaHum MNpupoapl, B KOTOPOW NONYASIPHO U3MNOXKI: YHUBEPCAlbHOCTb rpaBmTaumnm —
AencTByeT BCloAy, Ha BCe Tenia He3aBMCUMO OT MaTepuana: 6yab To CAUTOK 3010Ta
UIN KaMeLleK NpubpexxHOM ranbKu.

MaBen: — A Kak cBA3aTb rpaBuUTaLMIO U SHEPTUIO?

Péro YTnama: — SHeprnsa aBngeTcs MCTOYHMKOM rpaBuTaLMOHHOro nons. 3aecb
OCHOBHOE€ — OT YacTuLbl K YacTuue cunbl nepegatoTca cneunanbHbIMU HOCUTENAMW —
KanmbpoBoYHbIMK NonsaMu. HO Noka BOMpPOC ocTaeTcs OTKPbIThIM:  YNbIOHETCs nn
yhada B co3gaHuun obLien Teopumn nonsi, kKotopast 06beguHseT cunbHble, cnabole,
rpaBUTaLMOHHbIE N 3NIEKTPOMArHUTHbIE CUSTbI?

Bce obpaTtnnun BHMMaHMe Ha KynawLMxcsa AeBYyLUEK B 03epe.

Péro YTnama: — SHeprusa 3emnu cosgaeT TepmarnbHble BoAbl. KCcTaTu (yueHbii
3agymarcsi), 9Heprnsa 4yacTtuy...OHM Cco3[aloT TemMnepaTypHble NoMd, KOTOpble OKpYXKarkoT
Hac Bctogy OT KocMoca A0 cambiX rrybuH nnaHeTsbl!...(TyT y4eHbIn COKpPYLLUEHHO TPSIXHYI
rofloBOK 1 passer pykamm)

B aToT MOMeHT TaTbsiHa n KateprHa BGbICTPO CKMHYIM CBOKO 04eXay U C BU3rOM PUHYNUCHL B
TepmarbHble Boabl 03epa. 3a HuMK AHapen u NMaeen npbiratoT B 03epo. bpbIsrv, pagocTHble
BO3rfachbl yauBreHnsa npekpacHon, Tenson Boje.

Péro YTnama: — [1a, UMeHHO TeMnepaTypHbIM MOMAsSM MHE HYXXHO BbIf10 yaenuTb
fonblue BHMMaHUs. Ho, yBbl, B )XM3HW He 3HaeELLb, rAe Hangelb, rae notepsellb; ToXe
camoe OTHOCUTCA U K comsnke. Konymob Benunk Tem, 4To OH Obln NepBbIM; OCTasbHble —
3TO nocregoBaTenu.
®Pea: — He oropyantechb, npogeccop, Balla KHUra, Balun 3HaHUSA Ja0T OFPOMHbIN
UMMyNbC B NO3HaHWUM OKpyXatoLlero mupa MNpupoabl.

Yepes HekoTOpoe BpeMs pasgancs WwyM u konebaHne okpyxatoLen MecTHOCTU.

TaTbsaHa 1 KaTepuHa ¢ BU3rom BbICKOUMAN U3 03epa.
TaTtbaHa: — Y70 31O ObINO? TPACO YTO-TO BOKPYT.

KatepuHa: — KaxeTcs, semneTpsiceHme. Yutana, 4to B ANoHMM 3TO YacTo ObiBaeT.
®Peq: — Ham Hago ganblwe otnpaensaTbes. Cnacnbo Bam 3a BcTpeyy ¢ Hamu. (Ckasana
OHa, obpaLlasnch K y4eHoMy)

TaTtbsHa: — NaBen, AHOpen — BbIXoAUTE U3 BOoAbl, HAM nopa.

Korga napHu BbIwnm 13 o3epa KatepmHa nm coobuimna:

KaTtepuHa: — 3gecb TOMbKO YTO NPOLUSIO 3eMIeTpsAceHmne.

Masen: — Heyxenn? A Mbl n He 3ameTUNu. (AHapein v MNMaen yanBRNeHHO NepernsiHyuck)
®Pea: — B komnaHum cHacTnmBbIX, pagoOCTHbIX rerw, Yem bonbLue Wymy — TeM Beceree.
TaTbsiHa N3yMNeHHO NocMoTperna Ha BonwebHuLy.
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NHauna
BonwebHuua pykon BamaxHyna v nepeq B30poM BCEX OTKPbINACh M3YMPYAHO-ydYe3apHas
ctpana. O, ngua! MisymutenbHas npnpoga v >XMBOTHbINM Mup. Becex npurnacunm B 6enbin xpam
®Peqa: — 3HakoMbTeCh, PU3nK Hapnukap, yyeHbin n3 bombes. A Tenepb paspelunTe
oTKnaHAaTbCA. (TyT TaTbsiHa BCTpeTUnack B3rnsgom ¢ KatepyHon 1 4yTe nogMurHyna)
Yutute (obpaTmnach oHa k MONoAexu), Bbl MOXeTe BEPHYTbCS Ha3an, ecnn y Bcex Bac
NosIBUTCS MbICIb — xenaHue: « Ckopen, agomon!» ( des ncyesna)
Hapnukap: — YenoBek yBngen cusiHme 3Be3[, Korfa BrnepBble B3rrsiHyS1 Ha HOYHoe
Heb0. Ho 4ToObI 3B€3abl CBETUIM AOSMHKHO NOSIBUTLCS U3MNYyYeHue.
AHppen: — Ho 6ecnpepbliBHOE U3NyYeHNEe — 3TO pacxon 3Hepruum, Nno3ToOMy oHa
A0SKHa 1 6ecnpepbIBHO NOCTYNaTh.
KatepuHa: — Kak 310 Bce npoucxoauT?
Hapnukap: — ConHue ceetnt 6narogaps cune rpasutaumn. bes rpasutauum ConHue
HE CMOXET COXPaHUTb YCTOMYMBOCTb U pacceeTcs B NPOCTPaHCTBE.
MaBen: — Ho rpaBuTauusa o cux nop siBASIETCA HepPacKpbITOM TanHOW NPUPOAbI.
Hapnukap: — [1a, K coxxaneHuto, rpaBuTtaLmsi No-npexHemMy OCTaeTCHa B CTOPOHe, Aaxe
nocrne OTKPbITUA PENIMKTOBOro n3nydeHuns BceneHHon ¢ temnepatypon 2,7K .
AHppen: — TemnepaTypy co3galoT YacTuubl. 3Ha4YuT, BO BceneHHoW, B 3B€34HOM
npocTpaHcTBe [[anakTuku He BakyyM, a YacTuubl.
MaBen: — 3Be3abl M3ny4aloT BOSHbI CBETA, a OKPYXKatoLLmMe YacTuLbl co3gatoT
OoTpaXkeHne CBETOBOW BOJSIHE.
AHppen: — BonHa nsnyyeHus cbnmxaeTcs ¢ BOSIHON OTPaXXeHUs 1 NosSBNAETCS NnH3a.
Masen: — OT 3Be34bl B KOCMUYECKOM MPOCTPAHCTBE MAET Kackaz JINH3.
KatepuHa: — BOT noyemy Mbl BUOUM CUSOLLME MepLAHMe Janekux 3sesa.
Hapnukap: — be3 rpaBMTaumMoHHbIX NIMH3 caMa BceneHHas MoxeT ObITb rMraHTCKOW,
©esrpaHn4Hon 6enon!
Masen: — OrpomHoe ConHue, 6onbLyto JIyHy — Tam, B KOCMOCE, fIMH3bl HAM CO34aloT.
ConHue 3axoauT, BocxoauT JlyHa — n BHOBb cepeHazbl nobrmbimM notoT!
Ha akpaHe nosiensietcs orpomHoe 3axogsiiee ConHue, OHO MeArIeEHHO YXOOuT U yxe cusieT
orpomHas JlyHa, pacnonoxeHHasi Gnmn3Ko K rOpu30HTY.
TyT 3asBydana I/IHD,VII7ICKaFI mMenoaus, NnoABUIUCb AeBYLLUKK, CTalniM UCNOJTHATb VIHﬂVII7ICKVIe
TaHUbl U CinblWaJinCb CloBa:
Bneck TBounx rnas, bneck oyen —
[yman o Hux ceMb Ho4en.
A Ha BOCbMYHO NMpu1LLNa,
W Ham cusieT 3Besaal
3Be3gHoe Hebo - cmoTpu:
CospgaHbl mbl Ang noosu!
Cyactbe 1 Hawu cepaua —
Bce ocBellaeT 3Be3gal
HeO>KVID,aHHO BCA UnBUNnM3auna nponana, n monogbie noan oKka3asincb B I/IHLU/II7ICKI/IX OXYHITIAX.
No nnaHam npbiranum 0663b$|HbI, CliblWanncb pr6HbIe 3BYKM CJIOHOB, nopxalnun 3K30TUn4eckne
NTULbI, nonyrau.
TaTbsiHa (o6palyas BHMMaHWe Ha Gonblioro nonyras): — Kakon kpacasel,...Mbl XX4em oT
Tebs cepeHagb!!
Bapyr pagom nocnblwancsa cTpawHoe pbldaHue. lNokasanca orpoMHbIN TUMP, FPO3HO pblya,
OH CTall meaJieHHO I'IpVI6]'IVI)KaTbCFI; NPbIKOK; KPUK, KEHCKUN BU3r W.... MTHOBEHHO TaTbFIHa,
KaTtepuHa, AHgpen n Naeen okasanucb y CBOEro KocTpa.

6 CueHa
MaBen (B wytnuBom ToHe): — KaxxeTcH, Mbl BO BpeMsi OT Tyfa HOrM YHecCnu nog
cepeHagy Turpa.
TaTbsiHa(c obuaon): — CnNULWKOM NO34HO BCe nogymann, YTO Hago CPOYHO BEPHYTHLCS.
Turp noyTn pagom 6bin.
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KaTepuHa(uto-To mwis B cBoeM prok3ake): — He Hago 6binio Tebe Tak pagoBaTbCsi, YTO
BosiwebHMUa Hac nokMaaeT. Tenepb BCe MEHATb NPUXOAUTCS.
TatbsHa: — Kyga e s MbICnn CBOW eHY - OHa MIHOBEHHO BCe UX YNTaeT.
AHppen: — A MOXeT BCe 3T Yygeca NpouCXoasT ns-3a 60Hro — ero crneumnanbHO Ham
Aann HauTu.
TaTtbsAiHa: — Ha mecTo ero Hago CPOYHO NONOXUTbL. (M B3sina GoHro )
AHnppen: - llocTon, NOCTON — Mbl eLLe MHoroe He 3Haem o CornHue, rpasutTauuun, 1
BAPYr K HAM 3TU 3HAHUA U3 KOCMOCca NpuayT.
(B aToT MmomeHT KaTepunHa npobuna naneymkammn gpobb Ha BOHro)
TaTbsHa: — Hy, kTo Teb6sa npocun? lNaBen, octaHoBK ux!
KaTtepuHa: — NpocTn, cry4anHo 3TO BbILWO.
MaBen: — Kak nx octaHoBuwb? Ecnu oHn pByTCA B 60W! (1 cnen noa rutapy)
«3OTa HOYb NOET BCS KYBbIPKOM — OTAbIXaTb OCTANOCh fnLlb HAaM QHEM.
bynet cHuTbCA: HebO 3BE3QHOE LWATPOM, OTChINAasACb HApaBHE C KOTOMY.
(Bce paccmeanucs).
KaTtepuHa (BbipbiBas 13 pyk TaTbsiHbl 6oHro): — [la ocTaBb €ro, YTo Tak BLenunach.
Mownn, NycTb NEXUT. (yxoasa NSTKOW TONKHyNa 60OHro, KOTopbI U3dan 3BykK)
TatbsHa: — OnaTtb 3a csoe!
KaTtepuHa (Beceno): — Hy, ecnu KTo nosBUTCA, TO TOMBKO MY>XYUHbI. 3BYK OPYrON.
(TaTbsaHa n KaTepuHa CKpbIIMChL B TEMHOTE)
MaBen(3anen noa rmtapy) : — «MIOMHUWLWbL N Thl, KaK cHacTbe HaM ynblibanock?
MOMHWLWb NK Tbl: HalUM BCTPEYN, MEeYTbI?»
N sacHo TaTbsiHa oTBevana:
— «[MoMHI0 NN 4, KaK cyacTbe Ham ynblbanock?
[MOMHIO N A, HaLIW... MEYTbI?»

BMECTe WCMOSTHUN [a, Bce 6Gb110 y HAac — Halua nbosb!
N cnosHo no Bonwe6bceTByY 3a3By4vana My3blka KanbmaHa 3 onepeTTbl «Cunbsa»
AHTPAKT

Korga TatbsiHa 1 KaTepuHa BEPHYNUCH, TO KOCTEP HEOXMAAHHO cTan
CaMOnpoun3BOSIbHO pasropaTtbes, nNramsi NogHMMAanoch Bce Bbile. Bcem npuwinoch
OTCTYNUTb OT KOocTpa. Bapyr nocneiwannce ronoca. OTénecku KocTpa oceeLann aByx
MY>KYMH, KOTOpble pasroBapuBann mexagy cobomn.

Myx4yuHa B wnsane: — YBaxaembln konnera, Omutpun MeHgenees! CoBpeMeHHOMY
NOKOSEHUI0 Yenoseyectesa HeobXxoaMMo 3HaTb MEXaHM3M AENCTBUS rpaBUTaLni.
OTO OZiHa U3 BaXKHEMLKNX cun okpyxatowen MNpupoabl.

MeHpeneeB: — CoBepLUEHHO cornaceH ¢ Bamn, BanT-Modd. MpaButauuto
obs13aTenbHO HAQOo CBA3aTh C TEeMNepaTypour, KOTOPYI CO34atloT YacTuubl.

Bce AomkHO NogunHATLECA OTKpbITOMY BaMmu 3akOHY TeMnepaTypHOro paBHoBecus B
NPOCTPaHCTBe.

BanT-lodpch : — [a, aT0 cambivi BaXXHbIN 3aKOH: «[pun moHWxXeHUU memnepamypbi
paBHOBECKE CMELLLAeTCs B CTOPOHY npoLlecca, nayuiero ¢ gbidesieHUeM mernnay.
MeHpeneeB: — 3HauuT, €CNU BHYTPU 3BE34bl NOET NPOLIECC MOHMKEHUS
TemnepaTypbl, TO Ha NOBEPXHOCTW 3BE3bl BbIAENSETCA TENSO — MPU 3TOM,
TemnepaTypHOe paBHOBECKE OCTaeTCs MOCTOAHHbIM.

BaHnTt-Todhd : — OT0T 3aKoH GnecTslle noaresepxgaeTt Teoputo Bunbama Nepwens,
410 «CornHue — xonogHoe Teno c ropsiyen otocpepon». Pas BHyTpu CornHua xonoa,
TO poTocdhepa AomkHa BbITb ropsayas.

B atOoT MOMEHT CbaHTaCTVIHeCKoe MepLuaHune ceBeTa U Ha CLeHe NoABNAeTCA

Bunbam Nepwenb (Mrpatowwmii Ha ckpunke) m ero cectpa KaponuHa.

KaponuHa: — Bunbsam, nopa n oTAOXHYTb: 3aBTpa B KOPOSIEBCKOM opkecTpe Tebe
BbICTynaTtb. [lo3gHuin Bevep, CKOPOo HoYb...Heyxenu cHoBa 3Be3fbl Oyaellb
HabnopaTb?
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Mepwens : — 3Haewsb, KaponuHa, MeHs Brie4eT OrpoMHOE XenaHbe BUAeTb HEDO 3a
"anakTukon, ero eLle HUKTO He Habnogan. BnepBble 3arnsHyTb B Takylo Aanb
NO3BOSINT CaMbI CUSTbHbBIN TENEeCKOor, KOTOPbIN S co3aarl.
Kaponuua: — Ho aTo Byayuiee, a uto xe, Bunbsm, B ceoem Tpyae o ConHue Tbl 4ns
NOTOMKOB 3anucan?
Fepwenb : — Yto ConHue — xos100Hoe, meepdoe, meMHOe mesio, OKPYXEeHHOe OBYMS
obnayvHbIMK CnosiMK, N3 KOTopbIX: oTocdepa, KpanHe packarneH n Spok.

BHyTpeHHMIA cnon obnakoB 3aluLLaeT UeHTpansHoe S0po OT SENCTBUS Xapa.
KaponuHa: — A 470 acTpoHOMBbI O 3Be3aax, o ConHue roBopsTt?
Mlepwenb : — Ewe Benuknin Kennep 3asBun, 4To «mesio 38e30 — U3 /ib0a».
30echb s He NepBbI U HE OANHOK.
KaponuHa: — A BOT 1 HOYb... Kak no 3aka3y — kakoe Hebo 3Be3gHoe cerogHs!
lepwensb: — No3BonbTe, KaponnHa, B Teneckon CBOW MOLLHbIA MOCMOTPIO Ha
TYMaHHOCTK, 4YTO HabnogatTcsa 3a 3Be3gamm FanakTmku.
— 0O, 6oxe! TymaHHOCTb — cOCTOMUT M3 3Be3a! ITO BCe 3Be3Hble CUCTEMDI. ..
Tak, 3Hau4nT, Mbl HE OONHOKM — ranakTUKN Takne e KPyrom.

Kaponuua: — O, Bunbam! Tel cambiv nepBbIN YBUAEN Aanekue npocTopbl 3a
[[anakTukon — npoctopbl BceneHHon!

““‘ : TymaH, Hag JIoHOOHOM TyMaH, TYMaHHOCTb farnblle B BbiLUMHE.
' & Ho uTO e BUXy 51 py3bsi: TYMAHHOCTb — 3Be3bl — BCE B OrHe!
Becb 3Be3gHbIN MUP — MOS CTpaHa, Hag Helo Toxe obnaka.
MpenecTHble KPYrom cagbl, a 3Be3apbl SspKne — LBETHI.
3Besaa, Hag JloHooHOM 3Be3da, CUSeT SIPKO B BbiLLUHE.
Ho kak gobpaTtbca MHe Tyaa, K CBOEW eOUHCTBEHHOW 3Be3ae!
3aps, Hag JloHaoHOM 3aps, 1 3Be3abl raCHYT B BblLLMHE.
BntobneHHbIM Hago nHoraa, AoBepuUTh BCe — CBOEN 3Be3ge!
Becb 3Be3gHbIN MUP — MO CTpaHa, Hag, Helo Toxe obnaka.
MpenecTHble KPYrom cafbl, a 38e3abl spkue — uBeTbl!
Ncuesnn lepwenb u KaponuHa.

7 CueHa
opuT KocTep. BHesanHo nosiBuncs ronybon akpaH ¢ PUCYHKOM:
BaHT-N'odhd n MeHoeneesB NOACHAIOT PUCYHOK, UCMONb3YA Mas3epHbIn Nyd.

MeHpeneeB: — Ham HeobxoauMo BbIBECTU hOpMyIy TeMNepaTypHOro paBHOBECUS
B KocMmuyeckon cucteme: ConHue — ConHevHasi cuctema — NpoCTpaHCTBO BeceneHHoN.
BanT-lodpch : — CornacHo 3akoHa TemnepaTypHOro paBHOBECUS B NMPOCTPAHCTBE:

npoLecc NOHWXeHNA TemnepaTtypbl 8Hympu obbema CosiHUa Tx NpoOMCXoauT 3a cyeT
NosIBNEHUs BbICOKOM TemnepaTypbl Ha noBepxHocT ConHua Th .

MeHnpeneeB: — Toraa Tenno u3 npoctpaHctea BeceneHHon Tr HenpepbIBHO
noctynaeT B XxonogHbin LeHTp ConHua Tx 1 Tenno ¢ ero noBepxHocTu Ty
BblbpacbkiBaeTca B ConHeuvHyto cuctemy Tee U U3 Hee obpaTHO B NPOCTPaHCTBO
BceneHHon Tr

BanT-lodpch : lNpekpacHo, unkn nepexoga Tenna 3aBepLUeH, TemnepaTypHoe
paBHOBECKE B KOCMUYECKOWN CUCTEME COXPaHSIeTCs.

ﬁOBerHOCTb Tk MpocTpaHcTBO BCceneHHom \
ConHua
Ta Tee/ TR=Tn/ Tee = Tr/ Tx
Tec?=TxTr

S
K ConHeyHas cuctema ¢ / Tk TR = Tx Tee /
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MeHnpeneeB: — [lpy oguHakoBOM OTHOLLEHMM Nepenaga Temnepartyp, nNpu nepexoge
Tenna, BbIBOAUM NMpOoCTble opMyIibl onpeaeneHuns TemnepaTypbl noboro odobekta
KOCMMNYECKOWN CUCTEMBI. (MoKa3biBas Ha PUCYHKE)

BaHT - N'odpch: — lNpekpacHo, ecnu mbl 6yaem 3HaTb Temnepatypy BceneHHon Tg, U
y3HaeM Temnepatypy ConHEYHOM CUCTEMbI, TO MOXEM OnpeaenuTb TeMmnepaTypy
xonoguneHunka ConHua Tx . (NokasbiBasd Ha pUCyHke hopmynbl)

HeoxungaHHo MengeneeB obpatunicsa K MOnogexun, Kotopas yxe nepeLuna 6nmxe K y4eHbIM 1 C
MHTEPeCOM criyLuana ux paccyxaeHue u paccMaTpusana akpaH.

MeHnpeneeB: — Monoable noan, BO3MOXHO, COBPEMEHHAsI HayKa yxe onpegenuna
Temnepatypy BceneHHon?

Anppen: — [la, oHa n3BecTHa u paBHa 2,7 K.

MeHpeneeB: — He Bo3paxaeTe, ecnu ¢ Bamun paccymtaemMm TemnepaTypHoe
paBHoOBecre 3eMiK C OKPY>KatoLMM KOCMUYECKUM MPOCTPaHCTBOM?

// NoBepxHOCTb

ConHua

T MpocrtpaHcTBO BCeneHHoi N\

T|1 = 6000 ch / TR = T|1 /ch = TR/ Tx
Te’=TxTr
. A —
k\ ConHeyvHas cuctema 27,28K/\ 27K T%= Ty Tee /
Paaom  HOBbLIV pUCYHOK Ha ronnybomM akpaHe MosiBUNCS:
/36MJ‘I$I /_\TR = 2,7 K — Temnepatypa BceneHHon \

e

|5 Tnh = 260 K* — noBepxHOCTb 3emnu

| > T, = 26,5 K* — Bbixog Tenna 3emnu B ConHeuHyto

r\/ |
& cuctemy

Ty = 0,275 K* — xonogunbHuk 3emnu

\_

Lindpsl ¢ *) NOABNSIOTCA NO3XKeE

T = 6000K g= Ta/Te=981. %

MaBen: — Kak pa3 370 Hac o4eHb UHTepecyerT.
AHppen: — N3BecTHO, 4YTO TemnepaTtypa nosepxHoctn ConHua pasHa 6000K |, a 3emnu
paBHa 260 K. (Ha akpaHe nosinistotcs uncppbl 6000K 1 260K)
KaTtepuHa: — Ha 3emne ato noutn 15 rpagycoB moposa? bp.. kak xonogHo!
Masen: — [a, B ogHOM nonywapuun 3emnum neTo, B 4pyrom — 3uma. ¥ cpegHasa temnepartypa
nosepxHocTn 3emnu paBHa 260K.
AHppen: — Tak kak TemnepaTypa Mex3Be3[AHOro NnpocTpaHcTea pasHa 2,7 K, To
nony4vaem no Bawwen chopmyne Temnepatypy Bbixoga Tenna ConHua n 3emnun B ConHeYHyto
cuctemy :  (Ha akpaHe nossnstoTcs umdpbl 127,28K 1 26,5K)
Masen: — W no Bawwen oopmyrne (nokasbiBas ee Ha 1 puc) onpegensem temnepartypy
xonogunbHuka ConHuya: T 4= 0,05728K un 3emnu: T, =0,275K (Ha akpaHe nosiBnsieTcs
umdpbl T 4= 0,05728K n Ty = 0,275K)
BaHnTt-lochcp: — Ob6paTtute BHMMaHUeE: TeNsioBble YacTuLpbl NpocTpaHcTBa BeceneHHom — ¢
Temnepatypon 2,7K, HanpaBnasiCb B XONOAWUMNBbHUK 3eMMK, CO30al0T OTHOLLEHMKE:

Ha akpaHe nosisnsietca: g= Tr/ Tx=2,7 K/0,275 K =9,81
AHppen: — Tak yucno 9,81 paBHO rpaBuUTaLMOHHOMY YCKOpPEHUIO Ha 3emne!
3HauuT, KoCcMUYeckne Jactuupl BceneHHon ¢ Temnepatypon 2,7K  cosgaloT rpaButaumio Ha
3emne!
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MeHpeneeB: — Kocmuyeckne Yactuupl BceneHHoM Tak e ABMASOTCH OCHOBHbIM
NOCTaBLUMKOM Tenna u B xonoaunbHnk ComnHua. VIMEHHO YacTuubl «<MUPOBOro admpar
BceneHHon, s x Hassan KopoHun, ¢ Temnepatypon 2,7K peluatoT 3agady TAroteHus —
co3gatoT rpaButaumio Ha ConHue, Ha nnaHeTax!
AHppen: — 370 noTpsdcaloLlee OTKpbITUE B Hayke! (pasganuck anfognuCcMeHThI).
MaBen: — MaBHOe OTKPbLITUE ABYX CHACTNMBbLIX cepael, —
OTHoweHWe TeMnepaTyp AOMKHO PaBHATLCS eauHuLE.
YyTb MeHbLUe — xonofd, 6onblue —xapko. A Ha yrnsx nonyyntcsa nomxkapkal

TaTbAHa (cmesch): — NaBen, Tbl kak Bcerga, B ntobon obctaHoBKe BCe paccmaTpuBaellb Yepes
npv3my romopa.
MeHpeneeB: — A 1OMOpP HUKOr4a NULWHUM He ObiBaeT — OH TOSIbKO NMOMOraeT.
Bbl 06paTnnu BHMMaHmne, 4To BECb pacyeT rpaBMTaLMOHHOMO nepexoda npuBsa3aH
TONbKO K TeMmnepaType. [NoCTosiHHa TONbKO Temnepartypa.
BaHT - Nocpch: — W koappuumeHT rpaButaumm B popmyrne TaroteHmst HotoToHa (Ha
akpaHe nosiBnsieTcss cdopmyna F = GMm/r®) OOMKeH 3aBUCETh TOMbKO OT TemnepaTtypsbi.

/ HeoxungaHHo Ha akpaHe nossunncb npodeccop Puyapg ®enHmaH n QUHLWITENH /
Mpodpeccop: — No 3akoHy TaroteHna HeloToHa — cuna B3anMoAencTBus ABYX Ten B
Mupe 6onblmnx macwTabos (Hanpumep, mexay ConHuem u nnaHetTamu), oencTeyeT
MrHoBeHHO. Ho umsndeckune saBneHns B MUKpOMUPE NOAYMHSOTCA APYrMM 3aKOHaM.
ANHWTEeNH: — MHe gaxke npuLlnocb BUAOU3MEHUTb 3aKOH TArOTEHNSA B COOTBETCTBUMN C
NPUHUMNAMU OTHOCUTENBHOCTH.
Mpodheccop: — Ho BcTaeT Bonpoc: Kak NposBNsSieTCA TArOTEHNE B MUPE MarnbIX
MacwTaboB? [Ae-To Ha Kpato 3akOHa HbloTOHa BCeraa nexuT Kakasa-To TarHa.
Bcerga ectb Hag, Yem nonomaTth rofioBy. (PasroBapvasi Mexay coGoW, OHW NMOCTENEHHO
yAansnucb; CrbllleH ronoc npodpeccopa — «... KBaHTOBas... rpaBuTaLus» )
BaHT - N'ocpch: — Bca TanHa 3akoHa TAroTeHUst 3akno4aeTcs B TOM, YTO MacChl B 3TOM
3aKoHe abContoTHO He BRMSIOT Ha rpaBUTauuio.
MeHpeneeB: — . Macca HenpepbIBHO CO34aeTcs M BbiOpacbiBaeTcs 13 38e3fbl.
ConHeyHas nnasma — 3To BbIBPOC MacChbl COMHEYHbIX YacTuL, KOTOpble OTTanknearT
nnaHeTbl. (Ha akpaHe CornHue, BbIXO4 COSTHEYHOM Nnasmbl, KopoHa ConHua 1 oTTankmeaHme
nfaHeT CoNHeYHbIMK NoTokamu Yactuu. MeHgenees n BanT-INodhd, o yem-To Geceapysa mexay
cobon, yaanunmcb Ha HEKOTOPOE PacCTOSIHME OT rPYMMbl MONOAEXKN.)

AHppen: — V3BeCTHbIN nyTewecTBeHHUK ['ymMOBonbAT B HOYHOM Hebe HXXHOro
nonyLwapua oTKpbln 6rekrnoe ceeTnoe NATHO — NPOTUBOCUSHME. ACTPOHOMBI,
OCHOBBbIBasiICb Ha 3TOM NPOTUBOCUSIHUM, YCTAHOBUIN, YTO 3eMns BblibpacbiBaeT
rasoBbln NOTOK YacTul,. (Ha akpaHe nosiensietcs MpoTMBOCKSIHME U ra30BbIN XBOCT 3emMnn).
MaBen: — 3emngda 3a c4eT peakTMBHOIO ra3oBOro NOTOKa CBOErO siapa C CUIoN pBeTCS
K xonogHomy aapy ConHua. Ho conHeyHble YacTuubl NPOTUBOMNOSTOXHOW CUION
3aCTaBnaloT NnaHeTy ©eCKOHEeYHO KPpYXUTbCHA Ha cBoeun opbuTe.
( Ha akpaHe nnaHeTbl CBOMMUW KOMETHLIMM XBOCTamMun — noAartankusatotcs K ConHuy)
AHnppen: — KM3BecTHO, 4TO 9a0p0 3emMnn numeet TemnepaTtypy Bbixoga 6000 rpagycos —
OHa paBHa TemnepaTtype nosepxHocTn ConHua. A B UEHTpe a4pa Xonod, 3HauuT,
CcTpoeHune sapa 3emnu Takoe xe, kak ConHue!
MaBen: — BbixoguT, yto A4p0 3emMnun — 3TO 3eMHOE CosHLEe!

Mano Bam ogHoro CornHua — noxanyncra, sTopoe y 3emnu!

N cepebpo, 1 30110TO — OT BHYTPEHHEro CONMHLA;

MbI BCe XnBEM 3a cyeT AblXaHus 3eMHOM 3Be3abl!
KaTtepuHa: — [loBepXxHOCTb NnaHeTbl AbIWUT ByfIKaHaMu, KOTopble pa3orpesaeT
3eMHas 3Be3fa.
TaTbsiHa: — W BeCKOHEYHO KpyXXMUTCa 3emris 3a CHEeT CBOEro 3eMHOro CosHua

no cesoeu opbuTe...
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MNaBen: — XBOCT KOMETHBIH pacmycTiiia Musias 3eMJs;

A g ConHia, XBOCT INIAHETHI — IEBHYbs Koca!

X, 3aKpYy>KUJIach, 3aBEPTEIacCh OT XBOCTA 3EMIIS;

[To opbute, Bokpyr ConHna, ABHXKETCsT OHa!
AHgpen: — YamBuTeneHo, HO s BUAen a4po 3emnu, a 3Ha4ymT 3eMHoe COJHLUE, Ha
OAHOM YHUKanNbHOM CHUMKE.
TatbsAHa: — Kak? ['ae Tol Bugen, AHapen, Takon CHUMOK?
MaBen: — VI noyemy obcepBaTopuu, aCTPOHOMbI, MPecca MonyaT O CHUMKe agpa
3emnun?
KatepuHa: — AHgpen, Tbl yausnsiewb N co3gaellb HEOObIKHOBEHHYIO UHTPUTY.
AHnppen: — CnoKOMHO, He ropsvntTech. Cenyac 1 Bbl YBUANTE 3TOT YHUKAITbHbIN
CHUMOK. (AHOpen goctan cMapTdOH, HAaXXUMaeT KHOMKK, Ha BONbLLIOM 3KpaHe NosBASEeTCS
WHTEPHET U, Yepe3 MrHOBeHMe, Macca CHUMKOB 3eMiu, U3 KOTOPbIX KPYMHbLIM NaHOM Ha
9KpaHe BbICBEYMBAETCS OOUH)
AHapen: — Ha cHumke 3emnsa n3 kocmoca co ctopoHbl CeBepHoro nontwoca — poTo
kocmuyeckoro annapata «ESSA — 7 (CLWA) 23.11.1968r.

Ha doTo oamHakoBbIi BUA HOYHOWM 1 IHEBHOW CTOPOH 3emnu,
TaK Kak PeHTreHOBCKUA CHUMOK 3adhuKcupoBar
TemnepaTypHOe U3nyyeHme 3emnu — NoBepxHOCTU 1 saapa.

MaBen: —MoyemMy 3TOT TEMHbIN OUCK B LIEHTPE sABNsieTca Sgpom?

AHnppen: — Korga s pacnedaTtasn 3TOT CHAMOK, TO, OKa3asiocb, M0 3amepam, 4YTo
OTHOLLEeHVe AnamMeTpa 3eMnu K gnameTpy TEMHOro ancka k coctasnset D/d = 5,3
OTa BennuMHa paBHa OTHOLLEHWUIO anameTpa 3eMnu K gnameTpy TBepAoro saapa,
MONyYeHHbIV MO CENCMUYECKUM LaHHbIM.

MaBen: — [1a, BbIXOAWT, YTO TEMHbIN OUCK — 3TO TBEpAoe S4P0 3eMNN C BbIXOOHON
Temnepatypon 6000 rpagycoB Ha CBETIOM TemMnepaTypHOM (hOHE NOBEPXHOCTH
3emnn.

8 CueHa

( MeHgenees n BaHnT-lNodbd, Becenys mexay cobon, cHoBa NPUBAM3UINCE K MOSTOAEXKN. )
BaHT - N'ocpch: — Bo BceneHHoM eCTb LLEHTPbI Xorioaa — TepMoperynaropsbl
BceneHHon. LleHTpbl Xonoaa ectb y Nanaktuk, 3se3q , ConHua, nnaHeT, MOnekyn,
aToOMOB.

MeHpeneeB: — Camas bbicTpasi afiemMeHTapHas YyacTuua npocTpaHcTBa BceneHHon, s
Has3Ban ee HblOTOHMI, — BBIMOSHSAET 3a4a4y 3HEPreTUKK.

BaHT - Nlocph: — HacTuubl HetoToOHMI (0Gpaluasick kK MonoabIM noasM) co3garoT
MarHUTHO-CUIOBbIE FIMHUKN, KOTOPbIE HENPEPLIBHBIM MOTOKOM HECYT 3HEPIUIO U3 LeHTpa
Xonopda ranakTuku B LEHTPbl Xonoaa 38e3a, nraHeT, atToMoB. (Ha skpaHe nosiBnsietcs
PUCYHOK, rAe MarHUTHO-CMOBbIE NMHUK CBA3bIBAIOT LEeHTP Manaktukm ¢ ConHuem, nnaHeTamu,
aTomamm)

MaBen: — Ho, Mbl BNepBble CrbIKMM O 3fIEMEHTAPHOW YacTuue HbloToHMI.
MeHnpeneeB: — Kak aTo Tak? B Moei Tabnuue anemMeHTOB BellecTBa B HY/1EBOW
rpynne Haxogatca HbroToHnn n KopoHui. (Ha skpaHe nosiensietcs Tabnuua Menaeneesa
B NepBOM M3gaHuu ¢ Yactuuammn HetoToHuid n KopoHuin) 3TO (pyHOaMeHTanbHble YacTuLbl
«MUpoBOro achmpa» BceneHHoW, MMEHHO OHM y4acTBYHOT B (0OPMUPOBAHUN aTOMOB.

20



MaBen: — Ho B coBpemeHHoW Bawlen Tabnuue KopoHusi u HblOTOHUS HeT.
AHnppen: — BbixoguT, 4To nx ybpanu; nocuymtanu, 4To U1 «k MMPOBOro achupar
BceneHHon Her.
MeHpeneeB: — BOT NpUXBOCTHW, BOT NIMXOAEWN; YEro XOTAT, TO U TBOPAT — B3SSN U
3akonanu pyHaameHTanbHy TepMmogmHamMmuky BeceneHHom — MMpoBYyo rpasuTaumio!
BaHT - Nlocpch: — Tonbko Bnarogaps rpaBMtaumm KOCMUYECKUX YacTUL, U3 NPOCTOPOB
BceneHHoM B LLeHTPbI X0104a, B KNeTKax XXMBOro U pacTUTENbHOIO Mupa, cocTosiLme
n3 MUNIMap4oB aTOMOB, MOET XONOAHbIM TEPMOSLEPHbBIN NpoLEecC co34aHns aTOMOB
arieMeHTOB BellecTtBa. (MeHngenee n BaHT-Iodhd ncyesaroTt , a Ha akpaHe nosiBnsieTcs
npouecc hopmMmpoBaHua atomos Yactnuamm KopoHuin n HetoToHuR).
TaTtbsiHa: — Mbl COCTOMM U3 aTOMOB, KNETOK; HeYXXenu Mbl NoslydyaemM 3HepPrmo n3
Kocmoca?
KaTtepuHa:— BbixoguT, 4TO M3 camMOro TOHKOro Mmpa — U3 KocMmoca B Munnuapabl
KNeToK, aTOMOB Hallero opraHn3mMa HenpepbIBHbIM NOTOKOM MOCTYNaeT XXU3HEHHas
3Heprus. (NosIBNsSeTCa puc. YenoBeka u ero CBs3b C KOCMOCOM)
AHnppen: — lMonyyaeTcs, YTO LEHTPbI X0noAa B KreTkax, atToMax — perynmpytor,
noaaep>XnBarT MOCTOAHHYIO TeMnepaTypy Yenoseka. M Hawe TemnepaTtypHoe none
CBsI3aHO C KocMmocom!
Masen: — BoTt aTo ga! MMasawm, ywam cBOMM He Bepio,
UTo 3TN Menkue Yactuubl BeCb MUp — BceneHHyto corpetoT!

MotoT BCce BMecTe: — ['ynan n Becenucb B 3(pypHOM MUpe,

YacTtuybl kBaHTOBOM OyLun!

Bbl BCe paBHO npuaeTte B Kaxabl aToM —

Mwup cyacTbs, BE4HOCTH, Nntobeu!

(noBTOP MY3bIKanNbHOroO KynneTta nepexoant B KOCMUYECKY0 Menoauio)

AHapen: — YOuBUTENbHO, HO KakK e TaK Nnosfy4aeTcsl, 4TO COBPEMEHHas Teopus
Ccepbes3Ho yTBepxaaeT, 4To B LieHTpe ConHua packaneHHoe a4po 4o 15 MmnnmoHoB
rpagycos, rae naeT HenpepbiBHOE CriMsiHMe aTOMOB Bogopoda B aToMbl renna?
[Mpn aTOM, BblgenNsieTCa Takaa MoLLHas TennoBasi aHeprus!
MaBen: — Ho BOKpyr HAac — B XXMBOM U pacTUTESTbHOM MUpe CO34aeTcs NOYTU NONHas
Tabnuua atoMoB 3N1EMEHTOB BeLLECTBA U BCE NPOUCXOANT NPU KOMHATHOWN
TemnepaTtype!
(Bopyr y koctpa nosasnstotca MeHgenees, BaHT-Modd n actpoHom ApTyp O4ANHKTOH)
AAAVHITOH: — PaspewmnTe npeacraButbCs: ACTPOHOM OOANHKTOH, OOMH U3 aBTOPOB
Teopun nNpeBpaLleHns Bogopoaa B refiui, Kak UCTOYHUK 3HEepruun 3sesg.
MeHpeneeB: — BoOT Hawnum rmaBHOro BUHOBHMKA HapyLUEHUS BCEX 3aKOHOB
TepmoamMHamuku — rpencs B cossesann OpunoH cpean 3Bess.
BaHT - N'ocpch: — A noyemy Bo BHYTpb 3Be34bl HE 3ane3 norpetbcs? Tam, No Ballen
Teopun, JOIMKHO BblTb OYEHb XXapKo.
MeHnpeneeB: — [la, HaTBopunu 6e3ymHbIX Aen Bbl TyT 6e3 Hac. Teopusa Nepwens:
« CornHue — xonogHoe Teno ¢ ropayen otocgepon» cyLecTsoBasna novTu BeK.
BaHT - N'ocpch: — Y Bac e oCHOBHbIE 3aKOHbI ObInNK Nnepef rnasamu: 6b11 OTKPLIT 3aKOH
TemnepaTypHOro paBHoOBecusi B NpocTpaHcTBe. [osBneHne Tenna nponcxoauT TONbKO
3a CYET NOHWXKEHUS TeMnepaTypbl.
MeHnpeneeB: — MupoBown achup Bo BceneHHom coctouT na yactuy, KopoHuin n
HbOTOHWI. BTN YacTuLbl CO30a0T KBAHTOBYHO rpaBUTaUMIO, rpaBMTaUMoOHHOE none
BceneHHon, oopMUpyoT aTOMbI
BaHT - N'ocpch: — Bce wno k Tomy, 4ToObI C TPUyMom yTeepaunack Teopusi ConHua ¢
XONOAHbIM S4POM.
MeHpeneeB: — Balua Teopusi ¢ packaneHHbIM SApOM — 3TO NonHenwmnn abeypa —
3[eCb NOSTHOCTbLIO HAPYLLAKTCA BCE 3aKOHblI TEPMOAUHAMUKN.
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BaHT - N'odpch: — Y ConHua xonogHoe s4po, Kyaa HenpepbIiBHbIM NOTOKOM MOCTynaeT
KocMmn4yeckasa aHeprus;

MeHnpeneeB: — BHyTpu ConHua HenpepbiBHO (hOPMUPYIOTCH aTOMbIl, KOTOPbIE Ha
BbIXO[e€ CrywialTcs, uaeT TpeHue, NnogHMMmaeTcs Temnepatypa.

BaHT - N'ocpch: — Ha chepe yrnepogHom 060504kn, KOTopas oxBaTbliBaeT XONo4HOE
aapo ConHua, cosgaeTtcs yaapHasi BoSiHa C BbICOKOW TeMnepaTypou.

SAAVHITOH: — HeT, aHeprus BbligensaeTcs U3 packaneHHoro sapa 3sesabl npu
CNUSIHUKM aTOMOB Bogopoaa ¢ obpasoBaHNMeM aTOMOB resnusi.

AHppen: — Ho xecTkue peHTreHOBCKUe Nyuun sapa ¢ Temnepatypon 15 MunnmoHos
rpagycos OyayT BblAENATb SHEPrU0 B Munnnapabl pas bonblle, yem ConHue.
MaBen: — lMocmoTpuTe Ha 3axoasiiee Hespkoe ConHue — vyepes 15 - 20 cekyHA Bbl
Oynete HabnogaTte 6enbin Kpyr ¢ brnectawen obonoykon. N HeT Ha 6ernom doHe
ConHua Hukakoro saapa. (Ha akpaHe nosiBUICA pUcyHok 3axoasiiero ConHua)

AHppen: — PeHTreHoBCKOE M3nyyYeHue OT packaneHHoro sapa byaeT YepHbIM Ha
doHe 6enoro ConHua 1 MrHOBEHHO COXCKET BECb KUBOW U pacTUTENbHbIM MUP Ha
3emne.

AAAVHITOH: — MoXeT Halo NonckaTb MEeCTO noropsayvee, Yem NOBEPXHOCTb 3BE3bI?
BaHT - Nocpch: — Ho, B okpyxatowem mupe MNpupoasl Bce npekpacHo
cbanaHcupoBaHO TemnepaTypHbIM paBHOBECUMEM XOrioAda u Tenna.

MeHpeneeB: — B okpyxatoLlen npupoge naet XonogHbIn TepMosgepHbIi npolecc.
Hapno HemegneHHO BO3BpaTUTLCA K Teopun xonogHoro ConHua ¢ ropayen
doTocdepon.

BaHT - Flochh: — Tonbko Hanuume xonoda B ueHTpe ConHua BO3MOXHO AEeUCTBUE
MexaHu3Ma rpasuTaumun.

AAAnHITOH: — KOHe4YHo, B TO ropsidiee BpeMsi OTKPbITUI NPOTOHA, 3IEKTPOHA
rpaBuTaLms OTOLUMA Ha BTOPON nniaH. Bce mevtanu nonyvntb HENCCSAKAEMYHO SHEPTULO
OT CNUsAHUSA aaep aToMoB. Ecnv Bce 4eno B packaneHHOM sigpe, TO corfnaceH, YTo ero
Hago ybpaTb M OTKPbITbL JOPOry rpaBuTaLmw.

(Mpw aTnXx cnoBax SOANMHITOH B3MaxHy PYKOW, HA 3KpaHe NOsiBUICS OrPOMHbIN opern.

OH BbIxBaTUN packaneHHoe 34po n3 ueHTpa CorHua u ¢ HUMm yneten).

BaHT - N'ocpch: — BOT 1 yygecHo, nocnegHss nperpaga mMexaHuama gencTBus
rpasutaumm npeogoneHa. OCHOBHOW Hall OMMOHEHT, Cap DOAMHITOH, cornacuncs ¢
HeoCnopUMbIMU BbiBOgAMMU. (TOBOpMI OH 1 pagoCTHO NoTupan pyku).

SAAVHITOH (WyTnueoM ToHe): — HO 9 ToXe xo4vy 6bITb yHacTHMKOM 6GaHKeTa B YecCTb
OTKPbITUW: MeXaHM3Ma rpaBuTaLmm n xonogHoro sgpa ConHua.

(Paspanca gpyxHbin cmex). CHoBa 3Be3gHoe Hebo Ha akpaHe u ceeTuT JlyHa

9 CueHa

BaHT - Nocpch: — A Bceraa 6b1n1 CTOPOHHMKOM Teopun Manunes o npunmMeax n oTnMBax.
Ho noyemy-To 6poanT Kakasa-To chanblumBas Teopusi, YTO NPUNMBLI U OTINBbI

NPOUCXOOAT 3a CHET TAroTeHUs J1yHbl.

MeHnpeneeB: — KoHEYHO, 3TO YncTon Boabl epyHaa. OTKpbITME TeMNepaTypHOWN

rpasuTaumm Ha 3emrne, obHaxkaeT nonHbI abcyp BnvsiHMe JlyHbl Ha 3TO NpekpacHoe

aneHne. MHe BcnoMuHaeTcst oauH aHekgoT. [locne nyTewecTsus Kk 3emne,

npuneTarT MHOMNMaHEeTAHEe Ha CBOIO MNIaHeTy.

Nx BcTpeyvatoT konnern u cnpawmsatoT: «Kak, Tam, Ha 3emrne, OTKPbININ MEXaHU3M

AencTBus rpaButaunn?y» «a oHM ero HUKaKk He MoryT 06 bACHUTb, Mano Toro, y HUX

KaKOW-TO NyHaTUK NpuUTSArMBaeT BoAy B okeaHax!». (Paspancs opyxHbli cMeX)
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daHTacTMyeckme BCNbILLKX cBeTa U B3pPbIB KOCMUYECKOMN MY3bIKWN. HGO)KI/ID,aHHO Y KOCTpa
nosiBUNNCbL ABoe ydeHblx 17 Beka — Kennep un Manunen.
Fanunen: — A yausnswck Bam, Kennep! 3ayem xe Bbl, Bnagesi TeOpmuen OBMKEHUS
3emnun, npmn ceobogHoM obpase Mbicrien 1 rnybokom B3rnsiae Ha Bellun ctanm
cornawaTtbCsi C MHEHMEM O BNUAHMM JlyHbl Ha Boay. NMpusHaTtk, YTo JlyHa Bbi3biBaeT
nogobHoe siBNeHne, Kak NpuUnmMBbl — BCe 3TO COBEPLLEHHO NPETUT MOEMY PACCYLOKY.
Kennep: — Ho a aymato, Manunen, He Hago oTKasbiBaTbCs OT HAGMOAEHUIA U
COMOCTaBIIEHNIN, HAKOMMEHHbIX MbICAINTENSAMU C APEBHUX BPEMEH. Toraa, Kak Xe Bbl
MOXeTe OOBACHUTHL Takoe YHUKarnbHoe siBfieHne Ha 3emne?
Fanunen: — [lpunmBbl U OTNUBLI — pe3yrnbTaT COBMELLEHHbIX ABMKEHUIA 3eMnun npu
BpaLleHMn BOKPYr CBOEN OCU N ABMXeHUM No opbute. [Npu aTom, naeT npouecc — To
YCKOpeHue, To 3aMeaneHne Boa OKeaHoB.
Kennep: — Tonbko 3a cyeT auxeHus 1 BpaweHus 3emnn? bes JlyHbl? [pu
NerkombICreHHOM oTbpacbkiBaHMM nNpeamMeTa AeNCTBUS MOXHO BbINSIECHYTb BMECTE C
BOJOM 13 BaHHbI 1 pebeHkal
Fanunen: — Huyero cebe, cpaBHeHne. Ho aTo e cmelwHo. BnacTtb JlyHbl Hag Bogamu
OoKeaHoB — 3TO ckaska ans geteun! [pu aBmxkeHun 3emnun no opbuTe naeTt npouecc
AaBliEHNS1 MOLLHbIX BCTPEYHbIX MOTOKOB COJTHEYHbIX YacTUL, Ha aTMocdepy, a Yepes
Hee — N Ha BOAbl OKEAHOB.
MaBen: — /3 opeBHUX NCTOYHNKOB U3BECTHO, Y4TO BbINT Nnepuoa, 10 — 12 Teicay net
TOMY Hasag, korga y 3emnu He 661510 cnyTHUKa — JlyHbl.
AHnppen: — 3HauuT, Ha 3emne NpuUnMBbI U OTAMBBLI N 4O YHHOro nepuoaa buim —
3emns 6eckoHeYHo BpallaeTca n asuxeTtcsa no opbute sBokpyr ConHuya!
KatepuHa: - B kHure XKynb BepHa «[JeTn kanutaHa NpaHTa» Bce Hagexabl Ob1M Ha npunuse,
4TOObI CHATL KOopabnb ¢ Menu. Mpunue Gbin ABaXAbl B CYTKN — AHEM U HOYbIO.
AHppen: — [Npunue B 3TOT MOMEHT NPOUCXOANT OQHOBPEMEHHO Ha OOQHON M Ha
NPOTMBOMOMOXHON CTOPOHE 3emnu.
MaBen: — Ecnu c ogHol cTopoHbl JlyHa, TO HE BO3MOXXHO OBBSACHUTL €€ CUy TArOTEHUS Ha
apyrov ctopoHe 3emnu. JlyHa abCconoTHO He BnnSIieT Ha NPUNUBbLI U OTINBBI.
Anppen: — [pu BpaweHun 3emnu 1 ee ABMXKEHUN (PaKTUYECKN CO34aeTcsa eauHas
OoKeaHckasi BonHa.
KaTepuHa: — W c Haluen nerkov pyku aTo BosfiHa, Co3AaroLlas npunmuebl M OTNNBbLI, AOMMKHA
ObITb CcBsI3aHa ¢ nmeHem [anunes.
TatbAHa: — BpawaeTtca 3emnsa n 6exunt no nnaHeTe BonHa Manvnes!
Masen: — [lpunue — oTnue, Kopabnb «lManunen» nnbiBeT cebe;

Kauasicb Ha cBoeli BonHe!

B 9TOT MOMEHT 3BYy4UT My3blka — yBepTIOpa 13 dunbmMa «deTtn kanutaHa ['paHTay.

(Ha akpaHe nosBnseTca Mmope, ocrnenmtenbHoe CosnHue, kopabnb-NapycHKK).

Kennep: — BoT Mbl ¢c TOGO®, Manunen, cnopum 0 MexaHM3amMe cosgaHus NpuUnnBoB U
OTNMBOB, HO CaMoe rnaBHoe - 3TO BNusaHne ConHua Ha 3eMsto, Ha ee OBUXEHUE BOKPYT
ConHua.

Fanunen: — [a, BcnoMmuHato, Kak 6orocnosckune crnyxumtenn CBALWEHHON Konnernm
PuMcKon MHKBU3NLMM PELLNIN, YTO YYeHUe O ABMXKeHUn 3emnm Bokpyr ConHua NoXHO
1 Heneno.

HeO)KI/ID,aHHO pasfganca 3ByK MmapLleBoro Bbixoaa cny>K|/|Tene|7| LlepKBW BO rrnaBse C €rnmMcKkornom.
Enuckon: — lNanuneo MNanunen! Bbl 06BMHsETECH B HApPYLLEHUN aBTOpPUTETA TEKCTOB
Bubnun. NctnHHas Bepa B CBsilLeHHOM [T1caHuK: LeHTp Mupa — 3TO 3eMnsi, BOKPYr
KoTopow BpawaeTtca ConHue u 38e3abl. Ha koneHu ero! — npowusHec Enuckon,
06pau.|,a9|0b K CnyXutenam UepkBu, KOTOpbIe UCMONTHUIN NMpUKas.

Enuckon: — lNanuneo MNanunen npusHaeTcst BUHOBHLIM B HapyLleHun CBALLEHHOMO
Mucanusa n npurosapmaeTcsa CBALLEHHOW Konnernen PUMCKON MHKBU3ULNA ...

B nosiBuBLLMXCS Kny6ax TyMaHa MeaneHHO ynrbiBal 3BYK rofioca 1 nc4desan enmckon co
Crny>xXutenamum LepKen.
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Kennep: — Cnacubo, 4To He COXInM Bac Ha KocTpe, kak [xopaaHo bpyHo, — nomoras
[fanunero NoOHATLCS C KOJEH.
Fanunen: — [1a, Kpenko 3axMmann Ham poT CBSALEHHUKN - UHKBU3UTOPbI.
Ho kak 6bin npas bpyHo, koraa roeopusi 0 6eckoHeyHoCcT BeceneHHon. ..

Bopyr nossunuck Nepwens 1 KaponuHa.
Mepwenb: — KaponuHa, 3a4emM 13 KOCMOCa, N3 TUXOro 3Be34HOro caja LBeToB Mbl CHOBA Ha
3emne?
Kaponuna: — O, Bunbam Mepwenbs, Tpuymd TBOM HACTYNUIN: OTKPbITUE TBOE, Y4TO «CornHue —
X0Io4Hoe Teno ¢ ropsyvern gotocepor» BHOBb BOCTOPXKECTBOBASIO.
MeHpeneeB: — [lo3gpaBnsiem Bac, 'epwienb, C 3TUM OTKPbITUEM. A Mbl C,
BaHT-INodhdom, ceonmm pabotamm noaTeepkgaem 310 BblAatoLEeeCs HayyHOe JOCTuMXKeHue!
BaHT-lodph: — Bbl, kak Tepeogop, o4AnH Ha apeHe 3Be3[, CMeno pUHynuch B bon 3a
TemnepaTypHoe paBHoBecue [(anakTuku 1 Hawen rnasHon 3se3gbl — ConHue!
3asByyana menoams n3 onepbl «KapmeH». Bce Ha cLueHe UCNOMNHAKT KynneT:

Tepeopop, cmenee B 6on! Tepeogop, Tepeoop!

Tam Ha Hebe ncTuHa ogHa: ConHue — xonon, Mope XapKoro orHs!

CwustoT 3Be3abl, Kak cagbl, > U 3Be34bl sipkue — ueTbl!
My3sbika n3 onepbl «KapMeH» nnaBHO nepeLuna B KOCMUYECKY0 MEMNOANIO. ..

HeoxngaHHo nosasunmnch npodeccop n des, koTopasa bbina B BENMKONENHOM roflyéom
nnaTtbe C CUALWLMMMN 3BE34AaMN U KOPOHOWM CO CBEPKaloLLMMM anmasamu.
Mpodeccop(c xxapom rosopun deun): — B KOHLE KOHLIOB HACTYNUT BPpeMS, KOraa BCE 3aKOHbI
CTaHyT M3BECTHbIMU, 3aMOSIKHYT KUNy4me Crnopbl; HACTyNUT BpeMst pnunocodos.
®Pesn (obpawasck ko Bcem): — lNpenctasniock: A umnepatpuua BeceneHHon!
MokpoBuTenbHMLA Haykn 1 nckycctea. A brnarogapto Bac, (obpaliasch K y4eHbIM), — 3a TOT
HEeOLeHNMbIN BKNaj B COKPOBULLHMLYY MUPOBOW HayKu, KOTOPbLIV Bbl CAenanv CBOMMU
OTKPbITUAMU.
— [lNpurnawato, rocnoga, Bac B napk.
deq B3maxHyna pyKkow 1 Ha akpaHe napk lNeTpoasopua, rae BenvkonenHble poHTaHbI
BblibpackiBany Maccy BoAbl B cuHee Hebo. 3By4nT npekpacHas mMy3blka U3 cMMGOHUN
Yankosckoro. [locTeneHHO Monoaexb OToLa B CTOPOHY OT YYeHbIX U BOMLWEOHNLbI.
TatbsHa: — A BOT 1 cBObOAHas naBoyka. [laBante npucsgem.
TaTtbsiHa nepBas nogbexana u npucena Ha naBoyky. OcTanbHble He crnela NOAXOAsT
MaBen: — Ycrtanu gamel, yctanu Bce;
bnarogaps 60Hro — Mbl BEPTMMCS, Kak 6enku B konece!
Kak Tonbko KatepuHa, AHapen v NMasen nogownu K TaTtesiHe, TYT Xe yaapun oHTaH
BOASHbIX CTPYM 13 BpycyaTky OKOMOo naBoyku. Bece puHynucb oT poHTaH-wyTnxn. Buar, cmex.
W Bce nponarno...

10 CueHa

TypucTbl CHOBa y KOCTpa, U 3Be3abl B Hebe 1 JlyHa.

[MaBen nexan, NonoXuB rofnoBy Ha rntapy, KatepuHa n AHgpen cugenm n 0 YeM-To TUXO
roBOpUnn Mexay cobowm.

TaTbsiHa (pacyecbiBas MOKpble Borochkl): — Hago e n Tam oHa MeHs gocTana, s
fonblwe Bcex Bac BbiIMokna. 'ae atot 6apabaHn? A, BOT OH, 3aeck! A HemeaneHHo,
cenvac OTHeCy ero Ha TO MecTo, rae ero Hawsnu. (TaTbsiHa pelmnTenbHo B3sina GoHro)
Hy, KTO cO MHOIN?

KaTtepuHa: — A MOXeT [0 yTpa OCTaBUTb, HUKTO CTy4aTb B BOHro He byaerT.
TaTbsiHa (pewuTensHo) : — Hy, HET, C MeHs AoBONbHO. [1aBen, gaBan BCcTaBan, a TO
ogHa nongy!
Masen : — [1a, g Bce cnbiwy; Ayman — npoHeceT. (Masen cen. TpsixHyn rofioBoi)
Houb rnybokas, cnaTb xo4yeTcs.
MWHUMYM ABWXXEHUIW, HO €Cnin Aama NpocCuT...
MaBen BcTan u ¢ TaTbsiHOMN, KOTOpasi Hecra BOHro, OT KOCTPa YLLUNW B TEMHOTY, BAOSb 03epa.
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KaTtepuHa: — Ha HeGecax nopsaok — Tam CornHue YncToe cusieT; U Haao Ha 3emne
BCe 3HaHuA 0 CornHLe, YTo Mbl Y3Hanu, B NOPSA0K NPUBECTY.

AHapen: — A MOXET Mbl U HAYHEM — HaM Tak HEOBbIKHOBEHHO MOBE3I0, YTO Mbl
NO3Hann UCTUHY ABMEHWI, HOBbIE 3aKOHbI NPUPOaMbI.
KaTepuHa: — Heyxenu Mbl XXMBEM B Takoe BpeMsi, Koraa NpoucXoaaT OTKPbITUS
OCHOBHbIX 3aKOHOB NPUPOabLI? ATO yAUBUTENBHOE BPEMS, BPEMS BONTHEHUI U
BocToproB! Bppyr 3a3Byyana kocMuyeckas MEMoAWs U Crosa:

Y Hac BCero oAuH nuib Mup —
3emnsa B [anakTuke, Kak eHLnHa ceaTtas!
A K Heln nedy noA wenoT nump,
W cnesbl ¢ rmas He BbITUpas.
OTO yanBUTENbHOE BpeMs —
Bpems BocTopros v nobeu!
Bpems BonHeHWI, BpeMsi CTpagaHun,
Bpems poxgeHbsa meyThbl!
Bpems Hukorga He noBTOpUTCS,
Kak Bek, B KOTOPOM Mbl XXUBEM.
Ho meuTy 3acTaBbTe BOMMOTUTLCA:
Ha 3emne n B Hebe ronybom!

Mosisunuce MNaeen n TatbsiHa 6e3 6OHro, 0 YeM-TO NeperoBapMBasiCb N BECENO CMESChb.
HeoxunagaHHo Bce yBuaenu ckasouHyto deto n npodeccopa, B ronyboBaTtoM cBeTE.
®Penq: — Jleca, Boaa, TpaBa, Kak TpyAHO paccTaBaTbcs. Ho Hago Ham Tyaa, rae 3sesabl.

'ae BywyeT nnams n XKYTKUA XOno4... Ha ycTax.

Mpodcpeccop: — A BOT 1 Moe 6oHro! Kak Hu cTpaHHO, Mucc den, UCKYyCCTBO yBaxatoT
bonblue, 4em HayKy.  OH Hayan oTéMBaTb PUTMbI HA BGOHIO, NOA KOTOPbIE CTaria UCMONHATD
TaHel ®ed. Putmbl ctaHoBUNMCE Bee BbicTpee. [pekpacHasa BonwebHuua cmesanach,
npuropLuHsaMn 6pocasi anekTpoHbl. M1 B TeMHOM Hebe BCnbIXHya 1 3acusna MosnHus —
3NeKTPOHHasA yaapHasi BofnHa. A B 3TO BpeMs K BonwebHnUe cTtana CTpeMUTENbHO CoOnmKaTbes
3Besgal Ho, kK coxkaneHuto, oHa ee He 3amevana: CUSHUEM MOJSTHUE-BOSHOM Obina yBneyveHa, un
OT OQyLUM cmesanacb, XxoxoTana: Kak ey nocnylHa MOSHUS-BOMHa Obina — oHa BCA M3BMBanachb
nepen Hew, Kak ames.

Mpodeccop: — beperuco! Mucc ®Pen! — 3akpuyan, sameTarncs, oH NbiTasiCb YTO-TO

caenatb .

Ho 6b1n0 no3aHo: yaapHas BonHa 3Be3[4bl COMKHYNacb C MOSTHUEN — yaapHOW CBETOBOM
BOJIHOW. MrHOBEHHO B MNbiflb - HAa MefbYanLlne YacTulpbl Bce pasopsarno! M Tonbko pagyra Ha
MecTe rmbenun BonwebHULbl NpoLLanbHO 3acusana...

Mpodeccop: — O, rope MHe — 0AWH Tenepb A CTpaHHUK BO BceneHHon, - npodeccop
B 6e3gHy rosopun. — [pocTu, HeOOHOKPaTHO A Tebs npeaynpexaarn, He
yoepxanachb... Xotena 3penuiiem BonwebHbIM HacnaguTbes... 3antboBanach Ha
3IEKTPOHHYIO YAAPHYIO BOSHY, YTO HaZ 3eMrneto Moryyer MosiHMen ceepkaeT!

Y pagyrn npodgeccop Ha nNpoLaHbe 3BE3404KM — SfIEMEHTapHbIe YacTuLbl paccbinar;
BOSLWEOHNLbI-HACTMLbI 3aKPYXXWUMKCb... NOCNegHNe crioBa 1 necHio Pen K ranaktmkam, K
cucTemMam 3Be34HbIM NMOHECHN:

- Xonog, *apa — To Yactuubl rynsoT!

3Be3abl OrHEM - NALLb OHK 3aXUratoT.

B kocmoce Bce noguuHsaetcsa um./ LendyT yactuupl: «Kyga mbl netum?»
A Hapg 3eMnén — nna3ma MornHuen ctanal
Benon neHTon oHa npobexana.
YepHoe Hebo — Bce ncxnectanal
N Ha MrHoBeHne — Hodb Boccusinal

Beceno myatcs, pe3BsaTcs YacTuubl;

Mnasmy, kak paken HecyT U3 TEMHULbI.

«MbI Bclogy netaem, Mbl BOSibHble ATULbI!

Mol nnasmoto roHMm 60roB kKonecHULUbI!»
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A Hap 3eMnén — nnasama MonHuen crtanal
Benon neHTon oHa npobexana.
YepHoe Hebo — Bce ucxrnecTanal
M Ha MrHoBeHne — HoYb Boccusinal
Buxpem OyLyowmm — nnasma neTur,
MnaBut KOMeTbI, CXuraeT rpaHnT!
Bce npeBpalyaet — B Nbinb, Aa TYMaH;
Mnasma ot CornHua u 38e3q kapasaH!
A Hap 3eMnén — nnasama MonHuen crtanal

Mpodcpeccop: — HMUTO He BeyHo noA JlyHow...

Houb cHOBa HacTynuna, TypuCTbl BCe nexar y koctpa. Bapyr ynano 60Hro okono TaTbsHbl.
OHa nogHsna ronosy, yBuaena 60Hro; ¢ rnasamu, NosHbIMK yYAUBREHUS, TyT e nepebpanack
yepes lNMaena 1 Hakpbinachk C rofioBoA.

11 CueHa

Ho uyto 3710? .... [OpAT KOCTPHLI, K KaKk B BONLWEOHOM CHe BCe BUAST: BOT NMOSMOBELIKUA XaH —
KoHnuak nupyet, npasgHyet nobeny! KHasb Uropb — nneHHUK y Hero. HuyTo He pagyeTt ero —
HW PUTMbIl BbICTPbLIX MOMOBELKMX MASICOK, HX YepHbIN Brieck o4er TaHLOBLUUL, FOHbIX.

N my3bika 3By4nT 13 onepbl bopognHa «KHa3b Aropb».

OnepHas My3blka NOCTENEHHO NponagaeT U BO3HMKAET KOCMUYecKasi Menoaus.

Bopyr , no 4eTko OCBELLEHHOMY FOPU3OHTY, CBEPKast MOMHMUAMM, NPOMYarncs Ha KonecHuue
6or ConHua — ennoc. CTtpemuTenbHOE ABMXKEHME COMPOBOXOANOCh 3BYyYaHUEM
KOCMMYECKOM MY3bIKMN 1 B BUXPE ABMXEHUSA TEMMN ee BCe BpeMs HapacTan. [loCTUrHyB nuka
BbICOTbI, MENnoauns 3a nggec_TBom B3MeTHynacb k Hebecam.

Feanoc — 6or Coanna, na KOAeCHHIIe.
(Pucynok na pase)

Ho BoT paccBerT... B 3To BpeMsi — B MOMEHT TPENeTHOro NpobyxaeHns npupoasl — 3as3sy4dana
yucTas, ceeTnas Mysbika Mycoprckoro — «PacceseT Ha MockBe — peke».
Ha ropusoHTe nosieunock CorHue, 1 3a3By4arna Menoaus, Croea:

"A n3 ToHKoro mupa, ns Kocmoca

Bcto aHepruto, cuny 6epy.

3Be3aHbI cBeT co3naro Ansa anaktuku,

N nnanetam Tenno otgato!"
[MycTb *Kn3Hb Ha 3emne nNpogosnkaeTcs,
MycTb BoNHbI 0T ConHua nayr.
BHoBb pagyra B Hebe nosiBMTCS,

N pnetn 6ocoble Geryr...
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MpockinaTcsa TYpUCTbI.
KaTtepuHa(scTtaeT, packugbiBaeT pyku): — 3gpaBcteyin, ConHue!
AHpapen(ecTaeT pagom ¢ KatepuHoii): — Mbl 3HaeM TBOe CTpPOeHMe, Kak Tbl paboTaellb.
KaTtepuHa : — Y 1ebs, B LeHTpe, XxonoaHoe sapo.
AHppen: — Ho ropsiuas potocepa.
MaBen (scTaet pagom ¢ HUMK) : — BeH4aellb Bce BENUKONENHOW, OTHEHHOW KOPOHOM!
TaTbsiHa(BcTaeT pagom c MNaenom) : — 3apaBcTByU, 3apaBcTayn ConHue!
(Bce notoT)
BctaHem paHo yTpom — cHoBa Buaum ConHue!
CHoBa ocBelaellb, C He 3eMHOWN Kpacowu,
Ham nyra v ropbl, PoguHbl — npocTtopbl,
HeobbsaTHO HeGO — Haa Moen cTpaHon!
3apascTtByn, 3gpasctByn CornHue!
Mocne TemMHoOM HoYM — BONWEDBCTBO paccBeTa 1 Tennal
CornHue 3050T0€e — ¢ Hawen Jobpon BepoH,
YUTo Tbl HE NOracHelb B XXWU3HW HUKoraa!
ConHuye! ConHye! Ham ceemu sceeda!

3aknoyeHue:

Hactano Bpems 6e3oTnaraTtenbHO BOCCTAHOBUTbL MCTOPUYECKYHD CNPaBEAIMBOCTL U AaTb
4YenoBevyeCcTBY MCTUHHbIE 3HAHUSA O Teopun cTpoeHus ConHua. A He 3acTaBnAaTb 8Ccex
nnsicame, kak abopureHoB, BOKPYT ropsiLLero koctpa — packaneHHoro siapa ConHua go 15 mun.
rpagycoB, KOTOPOro HMKoraa He 6b1no B Npupoae.

ConHue — 370 Hawe 6oraTcTBO, 3TO CHACTbLE, YNbIOKK, PagoCTb NEPBLIM COMHEYHbLIM fy4aMm.
M 6b1no 6bl cnpaBeanMBO B KaX4ow LLKOMe, B KaXKAOM ropoae NPoBeCTM NpasaHuK — KapHaBsan
nog AesmsoM: «3gpaBcTByr, ConHue!» .

OTOT NpasgHMK — OTKPOET HOBYHO 3py 3HaHUIM o0 ConHue 1 HaBcerga 3akpoeT CTpaHuuy
HecnpaBenMBOCTU K rMaBHeNLLEMY UCTOYHMKY Tenna n ceeTa 3emrne.
ConHuyuye
B obnayHoun abIMKe — paccBeT HaCcTynaeT;
ConHue Hag necom c 3apeto BCTaerT.
Bce nTuubl 3anenn, 3emns oXxunBaerT;
W ConHue no Heby Hag Hamu nnbiseT!
MpuneB: ConHue — AcHoe CornHue!
CeeTuwb 1 gapvwb Tenso.
Bcex obHMMaelwb, ynblibkon cusielb!
BeyHo nodbumoe, ConHue moé!
B obnake 3Be3gHoM — [[anakTuka Hawa;
Tam ConHue ¢ Cuctemon nnbiBeT.
Ho mMbl BO3BpaTMMCS — CKBO3b 3BE34bl 1 Aann —
3emnsa 6ecnpepbiBHO 30BeT!
MpuneB: ConHue — AcHoe CornHue!
CeeTuwb 1 gapuvb Tenso.
Bcex obHMMaelwb, ynbibKon cusielb!
BeyHo nodbumoe, ConHue moé!

© Baabun IOpuii MuxaiijoBuy

ubadjin@yandex.ru
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Ctp. 6 /KkocTpy nogowen myx4ymHa (/TomoHocos) B napuke, B 60paoBOM
GapxaTHOM kam30r1e, B YyrikaxX, CTapuMHHbIX balumakax./

Cnon yrns

Nen

Ctp. 7 /KatepuHa — OnbIT B LWIKOSE NPOBOAUMN: HA LHE HAKMOHHON NpobupKku neq,
nexan, a Bblwe, 3a MNAOTHLIM CMOEM Yris — OT NriaMeHu ropernku, Boga
knnena. Bot Bam npumep, rge psgom nea u nnams. /
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Ctp. 12 /Tyt B3rngg noyyBCTBOBasn BCe — Kak ocTpmemM NpoH3un. Y mopsi OH
OAVH cuaern, Ha BanyHe rpaHUTHoOMm./

Ctp 13. /HeoxumpaHHO Bce OKas3anuch y BeNMYeCTBEHHON Nupamuabl Xeonca, a psaaom
CdHHKC — BeYHbIN XpaHuTenb Bcex TanH Benukon Mupamugbl./
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Crp.15 / HeoxumanHo
MOJIOJIbIE JIFO/IU OKA3aJIHCh B
JOKYHIIISIX. [1o nnaHam
npbiranu o6e3bsHbI;
CrbILIAn1Cb 3BYKWN: MeHbe
nTul, TPyGHbIN rNac CroHoB,
nopxanu aK3oTU4Yeckne NTuLbl,
nonyraw. /

Ctp 15 TambsiHa (o6pawascs k Gonbliomy nonyraw) - Kakown kpacaseu!
Mbl xxgem oT Tebsa cepeHaabl!

Crp. 15 /Bgpyr pasganoch rpo3Hoe pbl4aHue U nokasancs OrpOMHbIV TUP.
OH cTan meaneHHo NpudnmxaTbCs, HEOXMOAHHBIA NPBLRKOK. .. /
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Ctp. 14 / Ha doHe ronyboro Heba, CO CHEXHbIM KyrnoJSioM, CBsILLEeHHasi ropa —
BenuyecteeHHas dyasmnsamva./

Ctp. 23  [Tanuneo MNanunen! Bl 06BUHSETECH B HApyLLEHUN aBTOpUTETA
TekctoB bBubnuu. ctmHHasa Bepa B CBsweHHOM MNucanuun: «LleHTp
Mupa — 3To 3emMn4d, BOKpyr KoTopou Bpawaetca ConHue v 3se3abl.» /
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AHUMaALUNOHHbLIU CUeHapUW
dunbma «ConHue»

1. Kagp. TekcrT:

Becb xuBon mup 3emnu cywectByeT 3a cyeT aHeprum ConHua. bes ero Tenna 3emns
npespaTtmnack Obl B NegaHyto nnaHeTty. [osaTomy, Bce Hapoabl, BO BCE BpEMeEHa C
6narogapHocTblo obpawanuck kK ConHuy — K BEY4HOMY JapuTento Tenna u ceeTa Ha
3emne.

TekcT: «B orpomHOM okeaHe BceneHHomn, 6e3 rpaHuL 1 BpeMeHU CyLLeCTBOBaHNS,
cpeov Mmunnuapga ranaktuk HaxoguTca u Hawa [fanakTtuka, rae cpeay munnuapaa
3Be3[ ABmxkeTca pogHas 3sesga — ConHuer.
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3. Kagp: HouHoe Hebo co 3Be3gamun, aCTPOHOMBI.
TekcT: «C gaBHMX NOp YenoBek, BUAS CUsiHME 3BE3[, 3aQyMbIBarncs — a nodemy
OHU ceTATCA?  CusiHMe 3Be3a — 3TO SHEPIUS U3NYYEHUS.

N3BecTHO, 4TO 450 neT Hasag BENUKUMA acTPOHOM, OU3UK
WoraHH Kennep Bbickasan NpOpOYECKYO MbICb, YTO
«3Be3bl BMOPOXEHbI B HENOABWXHYIO TBEPAb U3 Nbaax!

' WNoraHH Kennep nepn 3Be3aa

1571 - 1630 (bOTocd)epa
S, Kap,p: _ M3BeCTHbIN acTpoHOM, yyeHbin B. Mepwene B 1795 r. co3gan
Teoputo cTtpoeHna ConHua, KoTopasi Nofib3oBanachb LUMPOKUM
npusHaHuem bonee Beka. CornacHo aton Teopumn «camo ConHue
— X0r100Hoe, mgepdoe, meMHoe mesio, OKPYXeHHOe OBYMS
6naqu|MV| CINOSIMK, U3 KOTOPBbIX:

doTocdepa, KparHe packarneH u sipok.
BHYTpPEHHUI crion obnakos,
Kak cBOe0OpasHbI 3KpaH, 3alumiaeT

Bunbrenbm Nepweni "
eHTparnbHoe S0p0o OT AEUCTBUS XKapay.

(1738 — 1822)

6. Kagp:
Tekct: B 1895-x rogax 6b1n chopmynmpoBaH 3akoH BaHT-Iodda o pasHosecuu nipu
U3MeHeHuUU memrnepamypbi:

« Ecnn TeMnepartypa CUCTeEMbI, HaxoasLencs B
paBHOBECUUN, USMEHAETCA, TO, NPU NnosbliWeHUU
mewmriepamypbl — paBHOBECUE CMeELLaeTCA B CTOPOHY
npouecca, nayuwero c rioesioweHuem merina, a npu
MOoHW>XXeHuUu memriepamypsbl - B CTOPOHY npouecca,
mayuiero c 8bl0esieHUeM merna ».
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Temnepatypa ConHeYHOM CUCTEMBI HaxoguTCs

Temnepatypo T4, To cormacHo 3akoHa BaHT-Fodda:
nosepxHocTn CornHua, kak obbema NpPoCTPaHCTBA,

MOHWXEHUs TemnepaTypbl BHympu o6bema ConHua: T3 - xos100.

B paBHOBeECMN — C NOCTOSAHHOM

ropsyas Temnepartypa .
noBbILIAeTCs 3a cyeT npouecca

e

k MosepxHocTb ConHua T2

MpoLecc nepexona Tenna B XOnoa
naeT ¢ oAMHaKOBbIM Nepenagom Temneparyp:

T,/ T1=T4/ T3 , nonyyaem: T% =T, T3

Xonop T3 [MocTosiHHaA TemnepaTtypa
ConHeuHon cuctembl 4

~

7. Kagp.

Teopusa xonoaHoro ConHua ¢ ropsadeit poTocdepoit B AanbHeRWeM Morfa ycneLuHo

pa3BnBaTbCA U NOCTENEHHO YTBEPXOaTbCA 3a CHET nocneayrwnx HeoCnopuMblX

OOKa3aTesibCTB U 0TKprTMI7I .

M ooHnM 13 nepsbix, KTO caenan war B 3ToM HanpasneHuu, 6uin .. MeHnaenees.

B ceoen paboTte («lMonbITka XMMMYECKOro NOHMMaH1Usi MMPOBOTO
admpar», 1905 r.) oH coobuwan: « 3adavyy mszomeHus u 3adaqu
ecell 3HepeemMuUKU Hesb3s1 npedcmasume peasbHO PeueHHbIMU
6e3 peasnibHO20 MOHUMaHUs aghupa, Kak MUuposol cpeokl,
repedarowiell 3Hepaur Ha pPaccmosTHUS».

A B MnpoBoI cpeae — BO BceneHHom MukpoyvacTumubi:
«3nemeHm “y’(KopoHuti), o0Hako, Heobxodum Orisi moeo,
g umobbl yMmcmeeHHO nodobpambcs K moMy HauasrasHeuuwemy, a
JI. H. Menoenees rnomomy u Haubosiee bbicmpo 0suXywemycsi ariemMeHmy “x”.

(1834 -1907) MHe 6bl xomesiock npedsapumeribHO Ha3g8amb €20
*HbromoHuem” — 8 yecmb HbromoHa ...»

Bbigatoweecs otkpbiTue . MeHaeneeBa: BceneHHas — aTo «MupoBas cpeaay,

rae rnaBHbIMU MUKpOYaCcTMLaMU ABMATCSA «KOPOHMI 1 BbICTPOABMKYLLIUIACS
HbloToHMI, Nepenarolime SHEpPruo Ha PaccTosHUEY.

MwukpoyacTuupbl BceneHHon: KopoHMIN BbIMOMHSIOLWMI 3a4a4y TArOTEHUs,

rpaBUTauUMOHHOIO AaBliEHUA;, " HblOTOHMI — BbINOSTHAOLWWIA 3afa4vy SHEepPreTukn —

3TN MUKpo4acTuubl cO34ak0T MarHUTHO CUNOBbIE€ NMNHUN TPaBUTALMOHHOTIO MOJA.
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B >xypHane «OcHoBbl xumun.( VIl naganue , Cr6.,1906r.) O.U. MeHgenees nybnvkyeT cBO
BCEMUPHO U3BECTHYIO Tabnuuy: «[llepuoguyeckas cuctema 3NeMeHTOB MO rpynnam u psgamy».

MoanuHHan Ta6nuua O. MenaeneeBa «lepuoaunyeckas cuctema afrieMeHTOB MO rpynnam 1 paaam»
(0. U. MengeneeB. OcHosbl xumuw. VIl nspanme, CMN6., 1906 r.)
T P Yy n n bl ¢ ] g e M e H T (1) B
Psanabi 0 I 1T 11 v v VI VII
0 [ HbtoTonmit
1 KopoHui Bopopoa _ _ _ _ _ _
. p H 1,008
2 Fenun Nntun Bepunnui Bop Yrnepoa Asor Kucnopog dTop
He 4,0 Li 7,03 Be 9,1 B 11,0 C 12,0 N 14,01 0 16,00 F 19,0
3 HeoH Hatpun Marnumn AnoMUHUM KpemHuin docchop Cepa Xnop
Ne 19,9 Na 23,05 Mg 24,36 Al 27,1 Si 28,2 P 31,0 S 32,06 Cl 35,45
4 AproH Kanuin Kanbuun CkaHgun TwutaH Banagui Xpom Mapraney, Xeneso
Ar 38 K 39,15 Ca 40,1 Sc 44,1 Ti 48,1 V51,2 Cr52,1 Mn 55,1 Fe 55,9
5 Megpb LinHk Fannui epmanui Mbliwwbsk CeneH Bpom
Cu 63,6 Zn 654 Ga70,0 Ge 72,5 As 75 Se 79,2 Br 79,95
6 KpuntoH Pybuann CTpoHumii NTtTpui LinpkoHun Huobwui Monn6aeH o PyteHunn
Kr 81,8 Rb 85,5 Sr 87,6 Y 89,0 Zr 90,6 Nb 94,0 Mo 96,0 Ru
101,7
7 Cepebpo Kagmuin WHaonn Onoso Cypbma Tennyp oa
Ag Cd112,4 In 115,0 Sn 119,0 Sb 120,2 Te 127 1127
107,93
8 KceHoH Llesnn Bapui JlaHTaH Liepun o o o o
Xe 128 Cs 132,9 Ba 137,4 La 138,9 Ce 140,2
9
10 o o o NTTepbuin o TaHTan Bonbdpam o Ocmuin
Yb 173 Ta 183 W 184 Os 191
11
12 . o Papui o Topuit o YpaH
Ra 225 Th 232,5 U 238,5

Yyumeigas ¢ghyHOameHmanusm MukpoYacmuy «Mupog8ozo aghupa» 8 nocmpoeHUU 371IeMEHMO8
sewecmesa, .. MeHgenees BBen B Tabnvuy, B HyNeBYO rpynny ABe MUKpPO4acTuLbl —
KopoHui n HeloTOHMIA, 3anonHsowme BCce NPpoCTpaHCcTBO Manaktuku u BceneHHon.

Ho nocne cmeptn .. MeHgeneeBa doyHaameHTanbHble MukpodactTuupbl KopoHuin n HetoToHun
13 Tabnuubl yépanu. Tem cambiM, 6bina yTpayeHa CBA3b TOHYaMLLEro MMKpoOMmUpa
Mex3Be3aHoro anaktukn u BceneHHoM ¢ OKpyXatLwmMM MakpoMUpPOM, CO3[aHHbIN 13
3NeMeHTOB BellecTBa.

8. Kagp.
Mukpoyactuupbl BceneHHon — KOpoOHUMIA BEINOSTHAIT «3agady TArOTEHUS» , @ MUKPOYaCTULbl
HbloTOHUIA — cOo30al0T MarHUTHO-CUIOBbIE NTIMHWW FPaBUTALMOHHOIO NONs.
MukpoydacTuubl BceneHHon — KopoHun 1 HeloTOHUI y4acTBYIOT B CO3aHUN aTOMOB
3MEeMEeHTOB BelLLeCTBa.
B 1940 — x rogax 661510 cgenaHo oTKpbITUE — BceneHHasi meeT NOCTOSHHYHO
Temnepatypy T =2,7K; cnegoBaTenbHO, 3TO TeMnepaTypa Mukpodactuy, KopoHu.
TemnepaTypy MMKpoyacTuubl HblOTOHMI, co3agatowas MarHUTHO-CUITOBLIE JIMHUN
rpaBUTaLMOHHOIO NONs, Oblna paccumMTaHa Yepes OTHOLLEHWE CUM 3NIEKTPUYECKNX U
rpaBUTaLMOHHbIX B3aMMOAENCTBUM SNEKTPOHOB: Fon / Frp=(T1/ T2 )>=5,7810% .
Toraa TemnepaTypa MukpoyacTul, HbtoTonuit : T =2,47-107"%K .
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/ Temnepatypa BceneHHon u npoctopoB Nanaktnkn T = 2,7K \

Koponun Tk =2,7K

HboTOHUN
T=24710"%K

\ ConHue /

9. Kagp.
B nepBble gecatunetna XX Beka, TpyAamu BblOAOLMXCS YYEHbIX, Obinn

OTKPbITbl COCTaBHbl€ YaCT aToOMa: 3JIEKTPOH, NMPOTOH, HeIZTpOH. Ho ans Hay4yHOro mupa
BCE €Lue OCTaBaJiICAd He ACHbIM BOINMPOC O TAUHCTBEHHOM UCTO4YHNKE SHEPTUN ConHua.

B 1920-x rogax agepHas dumsnka Obina ewle monoaa, genana
TONbKO nepBble pobkue warn. U TyT aHrmnmMincknin actpoHom ApTyp
S0anHIToH(A.S. Eddington) npeanoxun mogens:

CornHue — 970 rasoBbIv Wap, rae Temnepartypa B LeHTpe
HaCTOSbKO BbICOKA, YTO 3a CYET BbICBODOXAaeMOn S4epHOM
3Heprumn, obecnevnBaetca ceeveHne ConHua.

B TepmosigepHon peakummn YeTbipe NpOTOHA (S4pa Bogopoaa)
COeauHSATCA U 06pas3yloT A4Pp0 aTtoMa renns ¢ BblaeneHnem
TENNOBOW 3HEPTUN.

Aapo atoma renus: @@
p — NPOTOH, N — HENTPOH @@ )
10. Kagp.

Pn3NKN-aTOMLIMKN BO3paxasun npoTmB rmnoTesbl OOOVHITOHA, T.K. COEOUHUTD A0pa
BOAOpOAa OYEHb TPYAHO, T.K. 3TO NOJTIOXNTESIbHO 3apAXXEHHbIE MPOTOHbI, KOTOPbIE
OTTanknBaroTCA Opyr oT gpyra.

Apmyp SGOUHemo
(1882 — 1944)

N

B 1920-x rogax ata npobnema Obina HepaspeLwwmmon, HO Yepes3 AecATUNeTus, ¢
OTKPbITUEM CUITbHOTO SAEPHOr0 B3aUMOLENCTBMS, NOCHUTANN, YTO TPYAHOCTN MOXHO
npeogoneTb.
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11. Kagp.
Bbina paspaboTtaHa cywecTByoLlas B HACTOsILLLEE BPEMSA TEOPUS, COrNacHO KOTOPOW:
«EeCInv NPOTOHbI CTanknBaTtb C 6OMbLUNMN CKOPOCTSIMU, OHU MOTYT CONMN3NTLCS
HaCTONbKO, YTO CUIbHOE sigepHOe B3aumoaenctene 6yaet BO3MOXHO, U, HECMOTPS Ha
3NeKTpocTaTn4eckoe oTTankuaHme, NPOTOHbI COOPMUPYIOT AP0 renmsay.

D

CoBpemeHHoe cTpoeHne ConHua:
30Ha KOHBEKL MK

3oHa nepeHoca Ny4yncToit SHeprum

AOpo — 30Ha agepHbIX peakuuni;

D =~450Tbic. kM.¢c T=1,510" K
Temnepatypa B ueHTpe ConHua — 15 mun. rpagycos,
4yTOObI SApPa BOAOPOAA OOCTUMM BbICOKMX CKOPOCTEN, NMpU
KOTOPbIX 1 BO3MOXHO UX CIMSIHWE, KaK yTBepxaan
SOAVHITOH.

Mpowno 6onee 50 neT, HO co3gaTb 3€MHOW peakTop, rAe Npu BbICOKOW TeMmnepaType

AOJMKEH NPOUCXOANTL CUHTE3 si4ep BoAopoAa B S4PO renus, Tak U He yaanoch.
OcHOBHas NnpuynHa — UrHOpMpOBaHME TEPMOAMHAMUYECKMX NPOLECCOB B

oKpyxatowien npupoae, rae 6ecnpepbiBHO MAET XONOAHbIN TEPMOSAEPHbIN NpoLece.

12. Kagp.

Ecnn y ConHua 6bino 661 agpo ¢ Temnepatypon B 15 mun. rpagycos — a 310
MOLLHOE KOPOTKOBOJSTHOBOE PEHTreHOBCKOE U3NyyYeHne , To Ha noBepxHocTn ConHua —
doTocepe, rae TemnepaTtypa Bcero T ~ 6000K , ob6s3aTenbHO BbICBETMIOCH Obl
TEMHOE S4p0 C KOPOTKOBOSTHOBbIM PEHTIEHOBCKUM W3NyYeHUEM, NpeBbllaloLiee
conHeyHoe B 10° pas!

Ho Ha CornHue TeMHOro sapa HeT, 3Ha4uT, Takou TemnepaTypbl 15 Mun. rpagycoB B LEHTpe
CornHua He cyuiecTByerT.
Kpome Toro, nog BO3aemcTBMEM TAKOrO MOLLIHOIO PEHTTEHOBCKOro M3ry4yeHus
ConHe4yHas cuctema Obinia Obl cOBEpLUEHHO APYron, unu Bbina 6bl yHUYTOXEHA.

Ecnu paccuntaThb paanyc NPOTOHHOI yaapHom BonHbl ¢ T = 1,5 10K no dopmyne
Mvn = m,Ck , To Takon pagmyc Aaneko BblngeT 3a npenensl opoutsl 3emnu.
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13. Kagp.
NcTouHuk sHeprum ConHua — 3TO TENso PeNUKTOBOro uanydeHna BceneHHon
Tr=2,7K , KOTOpPOE HENPEPLIBHO NOCTyNaeT B XONOAHbIN LeHTp ConHua, U XONOoAHbIN
TepMosaepHbIn npouecc B Hegpax ConHua, npy dopMMpoBaHUM NPOTOHOB 1 aTOMOB.

4 /_\ )

HotoTonuin T = 2,47 107"%K

KopoHun Tg = 2,7K

_ >

14. Kagp. l
Heobxoanmo BepHyTbCA K Teopumn B. Mepiena — «xonogHomMy CorHLUy € ropsiden
doToChepon», K 3aKoHy TemnepaTypHOro pasHosecusi BanT-lodda, kK MukpodacTuuam
MEeXX3BE34HOro NpoCcTpaHCcTBa, npeackasanHbix [.. MengeneeBbiM, — KopoHui n
HblOTOHWMI, yYacTBYOLWKMX B CO34aHMN aTOMOB 31IEMEHTOB BeLLeCTBa.

. H. Menoenees
(1834 -1907)

BunenbM Vrenb
(1738 — 1822) Banm-roghe (1852 — 1911)

15. Kagp.

Mex3BesgHoe NpocTpaHCTBO ManakTukmn, BceneHHas - aTo paBHoOBeCHas
TemnepaTypHas cucTtema C NoCTOsIHHOM TemnepaTtypon Tg = 2,7K , 3anonHeHo
MUnMapgamm ropsivumx 3sesn, KoTopble BpalaloTcs BOKPYT LeHTpa ManakTuku.

LleHTp MNanakTukmn cBA3aH co 3Be3gamm TemnepaTypHbIMA MarHUTHO-CUNOBLIMMA
FIMHWSIMU, KOTOPbIE CO3Aal0T MUKPOYacTULbl ¢ TeMnepaTtypont T = 2,47 107%K
rpaBuTaUMoOHHOro nons. Mo MarHUTHO-CUNOBBLIM JIMHUSM MUKPOYacTULbl U3 LeHTpa
["anakTukn HenpepbIBHO MAYT B LEeHTP xonoda 3se3abl — ConHua.

/ T =2,7K \

MO CUMOBLIM NUHNAM 13 ManaKTVK > CnupankHas TemnepaTypHas
B LIEHTp Xonoaa MarHWTHO-CMNIOBas NUHUSA
T=52410"K BbIX0Za MUKpouacTuy T=2,47-10""%K
ConHua
’ N
eHTp ManakTukm
] C LeHTpOM xonoaa

\ )




16. Kagp.

Kak n niobas 3se3ga, ConHue — 970 nagearnbHada TennoBas MawnHa, 6ecnpepbiBHO
nany4arowlas Tensio B MexaBe3gHoe npocTpaHcTBo Manaktnkn. Ho, 4tobbl nsnyyatb
Tenno, HeobxoauMa KocMmMyeckasa TensioBasi IHEPrna 1 pesknin nepenag temnepartyp,
4TOObI AENCTBOBA BTOPOW 3aKOH TEPMOAMHAMUKM — Nepexoa Tensna B XOnoA.

TemnepaTypHbIn pexnm pabotel ConHua naeT no cxeme: OTHOLLIEHWE TemMnepaTypsbl
nosepxHoctn ConHua T, = 6000K k Temnepatype ConHe4yHon cuctemsl Toc, Kyaa
BblbpacbiBaeTCA COMHEYHOEe TeNo, AOSMKHO ObiTb PAaBHO OTHOLLEHUIO TemMnepaTypbl
ConHeyHom cuctemsl T , K TeMnepaType Mexs3Be3gHoro npocTtpaHctea Tg = 2,7K, kyaa,
B KOHEYHOM uTOre u otbpacbiBaeTcs conHeyHoe Tenno.: Tne/ Tee,= Toc/ Tk .

T2 =Tn Te=6000K x 2,7K 1 nonydyaem temnepatypy T .= 127,28K
Pas ConHue usnyyaeT Tenmo, TO OHO AOMMKHO UMETb B LEHTPE XOSIOAUSIbHUK C

Temnepatypon Ty , Tak kak uanydatb Tenno ConHue He MoxeT 6e3 NOCTOAHHOW
noanuTKM TENSIOM — KOCMUYECKMMIN MUKpOYacTMLammn ¢ tTemnepatypon Tg =2,7K.
Mo popmyne Teo/ Tr=Tr/ Txe M Ty = Tr 2/ Tee MOXHO OMpeaenuTb
Txc - TEMNEpaTypy xonoaunnbHuka B LeHTpe ConHua:
Ty = ( 2,7K) 21 127,28K = 0,057275K = ~ 0,05728K

MexsBe3gHoe npocTpaHcTBo Tr= 2,7K

COpoc conHe4yHOro Tenna

Temnepartypa
xonoaunbHUKa B LieHTpe

ConHua Ty = 0,05728K

Tne = 6000K

BbixogHoe
Tec= 127,28K  TemnepaTtypHoe none
ConHua - Temnepartypa
ConHe4yHOM cuctemsbl

17. Kagp.
TemnepaTypHbI KO(OMUUMNEHT BbIXO4aA COJSIHEYHbLIX MUKPOYaACTUL, C MOBEPXHOCTU
ConHua B pennKToBoe nosne KocMmnyeckux Yactuy, Tg = 2,7K paBeH:

g = Tne/ Tee / TR =6000K /127,28K/2,7K = 47,14

Mex3Be3aHoe
BbixogHoe none NpPOCTPaHCTBO
MoBepxHocTb ConHua

Trec= 6000K

<«

. 4
Tec =127,28K| gc = 47,14

gc = 47,14

Cryw,el-lﬂe

Tr=2,7K
conHeuHbix yactuy | ||

g =47,14 CryweHue
KOCMMUECKMX YacTuLy
TemnepatypHoe none

<
\ /
xonoaunbHUK
A —
yAapHasi BOsHa
BbixoaHoe TemnepatypHoe TeMnepaTypHoro nepenaaa

paHnua marHuTocdepsbl -
Txc = 0,05728K
none T=27K Mepexon Tenna Tr =2,7K

B xonoaunbHuk ConHua T,.= 0,05728K
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18. Kagp.
B ueHTpe ConHua Haxogutca pyHAameHTanbHoOe 94p0 C LEeHTPOM xosioga ¢
TemnepaTtypon T =524 107 K, Kyaa 3axogaTt MUKpo4vacTulbl rpaBuTalMOHHOIo nNonsd ¢
TemnepaTtypon T = 2,47107"2K — HblOTOHWI MO MarHUTHO-CUMOBbLIM NIUHUSIM U3 LeHTpa

anakTvkn, c nepenagom Temnepatyp g = 47,14 ; 1 XOnNoAumnbHWUK C TeMnepaTypom
T =0,05728K , kyoa 3axoaaT KOCMUYECKMEe MUKPOYaCTULbl PENIMKTOBOIO U3NYyYeHUs —
Koponun c temnepatypon Tg=2,7K , c nepenagom temnepatyp g = 47,14 .

dyHpameHTanbHoe sapo ConHua

Mex3Be3aHoe NpoOCTPaHCTBO
T=2,47 10712K MUKpo4acTulbl Tr=2,7K

Pa3pblB  MUKpoyacTuy

MpoToHHas
YpnapHas BonHa

T=27K

XonognnbHUK T = 0,05728K

MpoTtoH T =2,7K
<

HenTtpoH
AApo-NpoToH T4 = 2,7K
obornoyka T, = 0,05728K

BbixogHoe none
T =0,05728K
dyHOamMeHTansHoro sapa

sapa ConHua
T=5,2410"K

B xonoguneHuk ConHua HenpepbiBHO NOCTYNalT KOCMUYECKMEe MUKPOYacTULbl C
TemnepaTtypon Tg = 2,7K, KOTOpble pa3pbiBalOTCS HA MUKpPOYaCcTULbl 4O TeMnepaTypbl
xonoaunbHuka Ty = 0,05728K . lNoa gaBneHMeM MUKpPOYacTULbl U3 XOnoausbHMKa
BblbpacbiBalOTCA Yepes rpaHuLy nepenaga temnepartyp, co3gaHHas KOCMUYECKUMU
MukpoyacTuyammn Tg = 2,7K |, B 8bIXOOHOE rorie ¢hyHOaMeHmarbHo20 sapa, rae vaet
npouecc obpasoBaHNA HENTPOHOB NO OAHOTUMHOM KOHCTPYKUMK. B LeHTp xonoaa
HENTPOHa 3ax04AT MUKPOYaCTULbl FpaBUTaUMOHHOro nonsa T = 2,47107"2K - HbloTOHUIA;
n B xonoaunbHUK HenTpoHa T = 0,05728 K, 3axogaT mukpoyacTtuubl Tg = 2,7K - KopoHun,
KOTOpble «HakadmBaloT» Maccy nNpoToHa. [1pu BbIxoge HENTPOHA U3 BLIXOAHOMO MOSis,
obono4yka c HeMTpoHa cpbIBaeTCs U BOKPYr coyHOamMeHTanbHoro sapa ConHua cosgaetcs
NPOTOHHAas yaapHasi BosHa.

Uem 6onblie o6bem xonoguneHuka —y ConHua ¢ temnepatypon T = 0,05728K , Tem
fonbLue Tyga BXOOUT KOCMUYECKMX MUKpoYacTuL, ¢ TemnepaTtypon T=2,7K, Tem 6onbLue
HaKoMNSIEHHOro KOCMMYECKOro Tenna BblbpacbkiBaeTca U3 pyHAaMeHTanbHoro sapa yepes
NPOTOHHYIO yaapHyto T =2,7K B ueHTpansHoe sapo ConHua.
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19. Kagp.

LleHTpanbHoe sapo ConHua coctonT 13 3aTBepaeBLlero Bogopoaa, NPOHU3aHHOro
rpaduUTOBLIMU TYHHENSIMW, KaHanamu, Kyaa 3axogaT NPOTOHbI C YAAPHOW BOSHbI
dyHOameHTanbHoro agpa temnepatypon T =2,7K . B rpadouToBbIX TOHHENAX naeT
XONOAHbIV TEPMOSIAEPHBbIN Npouecc POPMUPOBAHUS:

- HEeWTPOHOB, rae 94po — NPOTOH, C TeMnepaTypon yaapHou BonHbl T = 127,28 K un
000no4kon n3 MmkpoyacTuy, ¢ temnepatypon T =2,7K — paBHOM TemnepaType
LeHTpanbHoro 84pa;

- aTOMOB BOAOPOAa, yriiepoda — CO CBOMMMU LieHTpaMu xornoaa, KoTopble «CTArmBarT»
Maccy KOCMUYECKMX MUKPOYaCTUL, B LIEHTpasribHoe S4po aToma.

Mex3BesgHoe npo@
Bbixon nog paBneHmem B HaHONOpPY eHewHe20 AQpa
npotoHoB T = 127,28K 13 yaapHOW BOSHbI

ueHmpasibHO20 agpa Bxon kocmuyeckux o
Mukpoyactuy Tg =2,7K Bxon
llpomoHHas B xonoaunbHuk T, = 0,05728K MUKpoYacTuL
yaapHaa sBonHa T =127,28K ¢hyHOameHmanbHo20 sigpa T=24710"K
ueHmpanbHozo siapa ConHua B UeHmp xoJs100a
T=5.2410"K
MpoToHHasn ConHua
YronbHasa obonouka yAapHas BosiHa
M HaHomMnopbI ¢hyHOamMeHmManbHoO20
agpa T= 2,7K

dyHaamMeHTanbHoe U LeHTpanbHoe aapo ConHua.

MarHuTHo
cuUnoBble
TIMHUN

/

l €Y LleHTpanbHoOe aapo

;%‘@’ 3aTBepAeBLIMA BOAOPOL, ®
o] T=2,7K ©

} v y &% O
| o) ®%€‘r.5© g

OO0 O PR Ry L

P

—————

Yoxel Cosmnna

HewnTtpoH
F5) BbIXOAHOro nonsa
BHelwuHee sppo HewnTpoH: ¢yHaamMeHTanLHOro sapa
Appo-npotoH T, = 127,28K
MukpoyacTtuua ob6onouyka T, =2,7K MpotoH T=2,7K
Tr =2,7K BXopA nopa AaBrieHWeM B HaHOMoOpy

Puc.1-6 Tepmo3sawmTa: rpacdmToBas o6onouka

Mpw npopbiBe yaapHOW BOSHbI C HEUTPOHOB CpbIBAaeTCs 000MNoYKa U3 MUKpoYacTul,
c T2 = 2,7K 1n BO3HMKawLWme Aapa-NMPoOTOHbLI CO3AAK0T MPOMOHHYIO YOapHY 80JIHY C
Temnepatypon T =127,28K wmexay ueHmpasbHbIM U eHewHuM sapoMm ConHua.
LleHTpanbHoe agpo ¢ Temnepatypon T = 2,7K nmeeT TepmosawmTy OT MPOTOHHOW
yoapHou BofHbl T = 127,28K — rpadonToBbIN CroM — 0B0M0YKY.
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20. Kagp.

BbibpacbiBaemble 13 yaapHOW BOSHbI NPOTOHbI 3aX0AAT B rpadUTOBbIE TOHHENN
BHeLLHero sapa. 3a cyeT TpeHus, AaBneHnst, KHakavykm» KOCMUYECKUMM
MUKpoYacTuLamMm, TemnepaTypa BHelHen 000104k NpoTOHa NoBbILLAETCS

ao T =6000K . Bokpyr npoToHa obpasyeTcs HenTpanbHoOe nosie ¢ TemnepaTypomu

T =127,28K paBHOM TemnepaType BHELLUHEro siapa, KoTopoe COCTOUT U3
3aTBepaeBLUEro aMMmnaka unm nbaa. Beixogsiwime n3 BHelWHero sgpa HEMTPOHbI, Co3aatloT
NPOTOHHYIO YAApHYLo BOMHY ¢ Temnepatypon T = 6000K Bokpyr sapa, KOTOpbIv
3aLMLLEH OT BbICOKOW TemnepaTypbl rpacdoMToBON 060104KOMN.

MOLLHbIN NOTOK MPOTOHOB, BLIXOAALLMA U3 NMPOTOHHOW YAAPHOW BOSHbI, BCTPEYasiCb C
XONOAHbIM MEX3Be34HbIM NPOCTPAHCTBOM, CO34aeT Ha PacCTOSAHUWM 6 TbIC. KM yOAPHYHO
BOJIHY — noBepxHOCTb ConHua — dootocepy. Mexay doTtocdepor n NPOTOHHON yaapHOW
BOJIHOW BHELLUHETO siApa HAaxoAMTCs 30Ha KOHBEKLNN.

BHelwHee a0po 1 noBepxHocTb ConHua.

Mex3Be3agHoe NPOCTPaHCTBO
Bxoa kocMu4eckmnx MUKpOYacTuL, B LLEHTPbI XonoAa COJfTHeYHbIX YacTul

lpomonHasi ynapHas BonHa T = 6000K

IpasumayuoHHoOe paBneHune eHewHezo sapa ConHua.
KOCMMWYECKNX lpomoHHasi ypapHas

umkpouactuy T =2,7K BonHa T = 127,28K
M yactuy T =127,28K Anpo - NpoToH uyeHmpasnbHoO20 sapa
ConHua
Ha yAapHYIo BOJTHY YacTtuua — HEUTPOH:
noBepxHocTu ConHua Aapo — npoToH T4 = 6000K;

T = 6000K HapyxHoe none T, = 127,28K

YronbHbIN KapKac sgpa
C HaHomnopamum
3aTBepAeBLUMNA NH3

wnu neg H,O

’53, JODEX Y" OQ

O 8?)‘«‘0 <

Frp N Tepmo3awmra
paBuTaLMoHHOE
AaBrneHne MUKpovacTuL: Bbixop

FpaHyna cdoTocepbl kocmuyeckux T=2,7K un apep—npoTtoHoB T = 127,28K
BbixogHoro nonsa T = 127,28K M3 LUeHTpanbHoOro sapa
30Ha KOHBEKLUMN CxaTvme npoTOHOB

42



B 30HEe KOHBEKUMM BO3HMKAIOT MOLLHbIE MOTOKM MPOTOHOB, BbIXOASLUIME CUMOBLIMMU
MUHMAIMA U3 MPOTOHHOM yAapHOW BOJHbI BHELHEro siapa, KOTOpble pacKkpyyuBatoT
MPOTOHHYIO yAapHY0 BOMHY — NoBepxHocTb ConHua.

Tak kak B 30HYy KOHBEKUUM GecnpepbiBHO BpbIBAOTCA siapa — MPOTOHbI U3 BHELUHErO
sagpa ConHua, TO B 30HE KOHBEKUMWM BO3pacTaeT [AaBfieHne W NpPOUCXOAUT MpOpbIB
yAapHOW BosHbl noBepxHoctn CornHua ¢ obpasoBaHMeEM NpoTybepaHueB — NPOUCXOAUT
MOLLHbIV BbIGPOC CONHEeYHOM nnasmbl B CONHEYHYHO cUCTEMy.

ocMunyecKkme MUKpodactmubl
T=24710"K n T=27K

21. Kagp.

MpopbIB NOBEPXHOCTH

ConHua T = 5780K - BbIOpOC MpoToHHasn OnameTp HaHONOP
nnasmbl noa AaBneHuem yAapHasi BoJfiHa 2,810° % - 9,210° n
nnasmbl T\§6000K [lnameTp atoma:

- Bogopoaa ~ 3,28 107° u

-3onota~ 3,23 107

/0 ®<% : p6ONIOYKa aToma
o ® <o 0 4 faApo aToma
L fo- =0 /°. : Ap

® AN LieHTp xonoaa
[ J N

CpbIB 0605104KN,
u3ny4YeHue atoma

[ J

)

o -y Se— —v"v o

Tenno /) \, HEWTPOH -
> 000 —."
A ‘:-.‘.‘)Ao-— 7RG = POTOH
o . b—>e
o< e e e e
/e l.\o ° BHeluHee sapo ConHua

Bbixoa mukpouvactul '\I/Isnyqenue NpPOTOHa
M3 aToMa — u3ny4eHue atoma

30Ha KOHBEKLuUn Puc. 1 —-7a

Ha puc. 1 — 70 naOmnromaercss BCHBILIKA — BBIOPOC
COJIHEYHOU TUTa3MBbI TI0]T JaBJICHHEM aTOMOB B T'a30BOM
cocrosiunu. «lIpu nccienoBannu cocTaBa COJTHEYHOMN
IJ1a3Mbl, YCTAHOBJIEHO, UTO MPOTOHBI cocTaBiAOT 91,3%
MOHBI aTOMOB Tenus 8,7% , CYIIECTBYIOT U TSKEJIbIC
noHsbI (kuciopon u ap.). ConHedHas mia3ma — MOTOKU
BBICOKOHEPTUYHBIX IIPOTOHOB H JICKTPOHOB — B IIEJIOM
OHa HedTpasbHay. (14)

B xoJ10/1HBIC IEHTPBI IPOTOHOB, SIIEP ATOMOB
HEMPEPHIBHO MOCTYIMAIOT KOCMHUYECKHE MUKPOYACTHIIHI,
MIO3TOMY, TIPH CPBIBE HEUTPAITLHOM 000JI0OUKH C
HEHTPOHOB, C aTOMOB — W3 IIPOTOHOB, SJCP ATOMOB
uoem 8b1x00 MUKpouacmuy — HabJIt01aeTCs U3yUeHUe
npPOMOHOB, AMOMO8, 36€300bl.

Puc. 1 —76 (u3 MHTepHeTa)
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Mbl HabnogaemM « CONMHEYHbIN CNEKTP C TEMHbIMU — dpayHrOoEPOBLIMU JIMHUAMMU, T. K.
3reMeHT BellecTBa B ra3oo0b6pasHOM COCTOSIHUM MOFMOLLAEeT CBET TOYHO TaKUX Xe ANWH

BOJTH, Kaknue OH UCMNyCKaeTy. i35i
CornHeyHbIn cnekTp - -
HenpepbIBHbIN CEKTP - U3ny4yeHne noBepxHocTy ConHua
I I l ¢payHrodepoBbl NUHUM MOTMOLLEHUS CBETa —

pe3ynbTaTt n3ny4yeHnAa atoMoB 3J1eMEHTOB BelLleCTBa B KOPOHE ConHua.

22. Kagp.
BHyTpeHHee cTpoeHue ConHua.

< MexsBe3nHoe NpocTpaHcTBO >

Bxopn

MUuKpoyvactuy T = 2,47 10" K Bxopa kocmuyecknx mukpoyvactuy Tg = 2,7K
MO MarHUTHO-CUNOBbLIM B XxonoaunbHUK CornHua - BbixogHoe none
JINHUAM B LEHTP xonoaa ¢dyHpameHTanbHoro agpa T, = 0,05728K

ConHua T=52410"K
®otocdepa - Trc = 6000K
noBepxHOCTHL CoONHua lMpomoHHas ypapHasa BonHa
T =6000K BHewHero sgpa

BHeluHee sapo u3
3aTBepAeBLUero BellecTBa:
ammumnak NH; mnm neg H,0O

LleHTpanbHoe sgpo

f 13 3aTBepAeBLIero
Bogopopa T = 2,7K

llpomoHHasi yaapHas
BonHa T = 127,28K
LeHTpanbHoOro sgpa

<«
dyHaamMeHTanbHoe Aapo
c u¢HTpom xonoAa T =524 10K
lpomoHHasi ypapHas
BonHa T =2,7K
¢yHaamMeHTanbLHoOro sapa
~O\TbIC. KM. BbixoaHoe none T,c = 0,05728K
¢yHpamMeHTanbLHOro sapa
3oHa
KOHBeKLUmn
YronbHbIn Kapkac T = 127,28K
YronbHbIA KapKac BHeLWHero sigpa c rpadyuToBbIMM HaHONOpamMu
LeHTpanbHoro sgpa
C HaHonopamu. Tepmo3sawmTa — anekTpoHHas 3oHa T = 127,28K
BbixogHoe none MarHUTHo-
CUIOBbIX JIUHUN Mpouecc rpaHynsuum Ha noBepxHocTu ConHua(Bbixon,
T=247 10"K Tenna u3 ConHua 1 BCTPEYHbIi MOTOK KOCMUYECKOro Xomnozaa)
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Bbixoa sHeprum ConHua naet Yyepes NpOTOHHYH yaapHYH BONHY. BHyTpeHHee agpo
nMeeT TemnepaTypy NPOTOHHOW yaapHon BosHbl T = 2,7K;
ueHTpanesHoe aapo — T = 127,28K ; BHewHee agpo — T = 6000K .

Mo dopmyne paBeHcTBa Makpo 1 mukpomupa Mvn = mpCk

roe M —wmacca npomoHHoU yaapHon BosiHbl CornHua;

V — CKOpPOCTb NPOTOHAa B yAapHOM NPOTOHHOW BOsHe ¢ TemnepaTtypon T = 6000K .

n =g = 47,14 w/c* — yckopeHue BbIGpoca YacTuL, U3 NPOTOHHOW yaapHOW BOIHbI;

mp— Macca npoToHa;

k = S/sp — KOa(PPULMEHT OTHOLLEHWI: NAOLWAaAN cdepbl MPOMOHHOU YAAPHOW BOSHbI
ConHua S =41 R? knnowaam NpoTOHA Sp == r.
OnpepnensieM paguyc npomoHHoU yaapHoW BonHbl: R = 6,89 “10%u .

Tak kak rnpomoHHasi ygapHaa BosiHa ¢ Temnepatypou T = 6000K cospgaetcs y
NMOBEPXHOCTU BHELLHEro sgpa, NoaTomy, paguyc agpa ¢akTU4ecKku paBeH paguycy
rnpomoHHoU ypapHon BomnHbl. Ob0beM gHewHez20 sapa No NPOTOHHOW yAapHOW BOSHE
paseH V= 13,7 10®w°
Paguyc ConHua 6bin onpeaeneH no gpotocepe U coctaensieT R = 6,95 108, .
Torpa o6bem ConHua paseH V. = 14,06 -10% w®

Mony4yaetca, yto 97,45% om ecezo obrema ConHya - 3mMo xos100Hoe meJio.

22. Kagp.

Db dekT «xonoaa0roy CoaHIa MOKHO HAOJIIOJATh, €CIIN
HEOTPBIBHO CMOTPETh Ha 3axo0sauiee, yxe He SPKOe
Comnnre, To OykBanbHO uepe3 20 CEKyHIT TOCTETICHHO
BO3HHKACT cieayroniee sieiieHne: CoJTHIE MTOCTETICHHO
MIPEBPAIIACTCS B CIUIONMIHOMN OEIBIN «XOJIOTHBIN JTHCK,
BOKPYT KOTOPOTO OJiecTsIee KOJIbIo — (30Ha KOHBEKITHNH
u potocdepa); MOSBAIIOTCT OECIIPEPHIBHO UCXOIAIINE OT
CoJHIIa CBETOBBIC BOJIHBI KPAaCHOBATO-PO30BATOTO IBETA —
xpoMocdepa, nepexopsiias B kopony ConHia .

T ———— Benblii guCK - «xosoaHoe» Conie

\ Bremnaee 6J'IGCT$IHI€€ KOJIBIIO — 30HAa KOHBCKIIMU U

dboTochepa

Ucxonpsmue BomHbI — XpoMocdepa U KOpoHa
Comnnna

23. Kagp.

Kniou K packpbITMiO epasumauuu CBsidaH C MPOLECCOM Mnepedayn Tenna mexagy
TeMmnepaTypHbiM/ NOMAMM, UMerwue nepenag TemnepaTtyp. 3a cyeT nepexoga
MUuKpoYacmuuy, U3 TENSOro B XONOAHOE rnose (CornacHo 2—ro 3akoHa TepMOAMHaMUKK),
perynmpytoTcsa TennoobMeHHble NPOLECChl MeXAy TeMNepaTypHbIMU NONSMMU.

CnepoBaTenbHO, epasumauyuoHHOe AaBfneHne OCYLLECTBASETCA MUKpOYacTMLamu,
coBepLialoLLMe nepexod M3 Mnons BbICOKOM TemnepaTypbl B none ©onee HW3Kon
Temnepartypbl.

HenctBne mexaHuama epasumayuu Ha ConHue — 370 ©ecnpepbiBHbIA NpoLecc,
KOTOPbIA NPOUCXOAUT 3a CYEeT AaBMNEeHWs MUKpoyacTuy (Ha Tena, 4Yactvubl) Npu KX
TepMoaMHaMMyeckoM rnepexofge U3  “Tennoro” Mexs3Be3gHOro npocTpaHcTBa C
Temnepatypon Tg = 2,7K B xonogHyto obnactb ueHTpa ConHua Ty = 0,05728K —
XOnoaunbHUK, BbIxogHoe none ¢hyHOameHmarbHO20 sgpa, ¢ nepenagom Temneparyp:

gp = Tr/ T = 2,7K/0,05728K = 47,14
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Kocmuyeckmne mmkpodactuubl ¢ Temnepatypon Tg = 2,7K , Nnpu cBOEM OBUXEHUMU B
xonoaunbHnk ConHua Ty = 0,05728K, npoxogsaT CkBO3b BbIXOQHOE TemnepaTypHoe
nosie ConHua, cdopMmnpoBaHHOE M3 MUKPOYaCTUL, C Temnepatypon T = 127,28K.

MpoucxoanT epasumayuoHHOe AaBfeHne KOCMUYECKMX MUKpodacTuy, Tg =2,7K Ha
MUKpoYacTUUbl BbixogHoro nons ConHua, YTo cosfgaeT pasgefnieHMe TemnepaTypHoOu
30Hbl T =127,28K: BBepxy 6bixoOHOe TemnepaTtypHoe none Tq = 127,28K ; BHUS, K
nosepxHocTn ConHua, OBUXYTCS C 2pasumayUoHHbIM YCKOPEHNEM MUKPOYaCTULbI
Tp = 127,28K, ¢ KoapduumeHTOM nepenaga Temneparyp:

Zp = Trp/ Tr =127,28K/2,7K = 47,14 .

TemnepaTypHbIf Npouecc rpaBuTauum Ha ConHue.

Mex3Be3gHoe NPoCTpaHCTBO

Bxon Bxoa mukpouactuy T =247 10" K
KOCMUYECKMX MuUKpoyactuy Tg =2,7K MO MarHUTHO-CUIOBbLIM NIMHUAM B LIEHTP
B BbIXoAHoOe none ¢yHaaMmeHTanbHOro xonopa ConHua T =5,24' 107K

agpa T = 0,05728K
MpaBUTaLMOHHOE AaBneHue BbiGpoc nna3mbl B

CornHe4yHylo cuctemy

®
<
«—0

CrymeHMe KOCMUYECKUX

CryuieHme KOCMUYECKNX i
Mujpoqacmu Tr=2,7K

MukpoyvactTuy Tg = 2,7K

00 0900
\} o 45350 1t ©
BbixogHoe /\I '\
none T = 127,28K k—
47 14 CryuweHune conHeYHbIX

Iy paeumauUOHHoe MUuKpouactuy T, = 127,28K
haBrieHne KOCMUYeCKUX % %
MuKpoyactuy Tg = 2, 7K
Ha MUKpo4YacTULbI 3 ra@uaexu [
T=127,28K o
g (o) O 000 o0 000 oo I'l\/romouuaﬂ yAaapHas

MoBepxHocTbL ConHua
Tne = 6000K

MpaBuTaLmoHHOe p,aBneyxe?oo 3 BonHa T = 6000K
. MukpoyacTtiy, Ty, = 127,2M 3 eHewHezo Appa.
BHeluHee sppo
=50 000 TBepaoe teno T= 127,28K
. 'paBuTaunoHHoe aaBneHue Q

Mukpouactuy Tg = 2,7K llpomoHHas yA. BonHa
uyeHmparsnbHo20 agpa

/ \ o T= 127,28K

TBepabin Bogopon T=2,7K

LeHTpanbLHoro sgpa / /

MpaBUTaLMOHHOE AaBneHue
Mukpouactuy Tr = 2,7K

lpomoHHas ya. BonHa T= 27K
S— cdyHaaMeHTanbHoOro sigpa

BeixogHoe none T = 0,05728K
dyHpameHTanbHoro sgpa Ha
(xonogunbHuk ConHua)

Pa3pbiB mukpoyactuy, T = 2,7K
T=0,05728K B xonoaunbHuke ConHua

BbixogHOe none MarHUTHO-CUJOBbLIX IMHUN LleHTp xonopa ConHua T =5,24 107K
T=24710"K
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24. Kagp.

KoathpmumeHT TemnepaTtypHoro nepenaga 3aBUCUT OT MAOTHOCTM MUKPOYacTuUL, B
TemnepaTypHOM rorne. Uem panbwe ot ConHua — MUKpo4YacTuubl HaxoasaTcs B
bonee paspexxeHHOM COCTOSIHUW, MO3TOMY, Ha JanbHEM PacCTOSHUN gpasumayUuoHHOe
0assieHuUe MUKPOYacTUL, MUHUManbHO.

Uem 6nmxke Kk ComnHUy MUKpoYacTuubl W YacTuubl CrywialTcd, epasumayUuoHHoe
AaBfieHMe MUKpoYacTUL, Ha YacTuubl, YyBenuyMBaeTCcd, W [OOCTUTHET CBOEero
MaKCUMasbHOrO 3HAYEeHUS! € wax = Tne / T = 6000K /127,28K = 47,14 . micek’® Ha
nosepxHoctn CornHua wn NPOTOHHOW y4apHOM BOSIHE BHELLHEro sapa.

Mpn pBwxeHn K dyHaameHTanbHoMy aapy ConHua epasumayuoHHoe faBrieHune
MMKPOYACTUL, OCTAETCHA NOCTOSAHHbIM. [paBUTaAUMOHHOE YCKOPEHWE TOSMBbKO B LIEHTPE
ConHua cxogut K Hynwo g, =0.

g micek’ MoeepxHocTb ConHua MpaHuya nons ConHeyHon
A T = 6000K cucrtembl T =127,28K
=
4~ CrylieHue
CrylwieHue MUKpo4acTmy,
Zmax <= 47,14 \ }WEZ& Tr=2,7K
——r )
e —
< KOCMOC
N
=2,7K T=127,28K T = 6000K Tee = 127,28K =2,7K
— l ccC — R
Cp G Yeenuuenue g, —
2pasumayuoHHO20 faBrneHns &——
KocMuuyeckux yactuy T= 2,7K
2
R. ,‘v ~~ ~
/ MpoToHHasa yaapHas
MpoToHHasn BonHa T = 6000K A
yaapHas
BonHa T = 2,7K MpoToHHaA
cdyHaAamMeHTanbHoOro yaapHas sonHa T = 127,28K
apgpa LeHTpanbHoro sapa

25. Kagp.
TemnepaTtypa kKopoHbl ConHua

1. TemnepaTtypa BbIxogHOro nonga 3emnu paesHa Tg; = 26,5K , 3Ha4mT, Tenno, kotopoe
nonyyvaet 3emns oT noBepxHocTn ConHua T = 6000K,cooTBEeTCTBYET KOIMDPULNEHTY
TemnepartypHoro nepenaga: g = Tpe / Tes = 6000K / 26,5K = 226,4

OTOT pe3ynbTarT Tak e paBeH: g = 47,14 4,8 =~ 226,4

UToGbl pasorHatb W [OOCTaBUTb COSMHEYHble 4YacTuubl K 3emne, [A0CTaTO4YHO
Temnepatypbl KOPOHbl ConHua: Ty = Tre ™ g = 6000K 226,4 =1 358 400 K.
2. na KOnutepa, roe Temnepartypa BbIXOAHOro nonst Tgo = 19,44K | kKO3dhPUUMEHT
TemnepartypHoro nepenaga g = Tnc/ Tao = 6000K/ 19,44K = 308,6.
CnepoBaTenbHO, TemMnepaTypa KOPOHbI AN JOCTaBKU COMHEYHbIX Yactuy k Konutepy
paBHa: Tyco = Tne ~ g = 6000K - 308,6 =1 851 600 K.
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TemnepaTtypa BbIXOQHOrO NOMsl MNaHeTbl
NMoBepxHOCTbL Toc = 127,28K, Mepkypuu BeHepa 3emns Mapc OnuTtep
ConHua T=328K T=2798K T=26,5K T=23,24K T=19,44K

Tno = 6000K —>«® I S ® ~F@

F F

nnaHeta X
["a3oBbI XxBOCT 3eMnu T=21,89K

/ g=226/4 7@/ YcrnoBHas

.
s
‘‘‘‘‘‘‘
--------
------------
------------------------------

e
L
"ay
..........
......

3. Ona CatypHa, roe TemnepaTtypa BbIxogHoro nons Tg. = 14,7K |, koadpdpuumeHT
TemnepaTtypHoro nepenaga c nosepxHoctn ConHua byget g = 408 , cnegoBaTtenbHoO,
ANs pasroHa 1 JOCTaBKM COMHEYHbIX YacTuy, K CaTypHy TemnepaTypa KOpOHbl JOMKHA
ObiTb 6onee 2-x MunnmoHos K.

4. CpegHun koahduumeHT Bbibpoca Yactuy ¢ noBepxHocTn ComnHua K «YCIIOBHOM»
nnaHete B ConHeYyHon cucteme c nepenagom: g = ~ 274 e’

CpeaHsas Temnepatypa KOpoHbl: Ty = Tre g = 6000K - 274 =1 644 000 K .

Mpn gencreyowen TemnepaType COSTHEYHOW KOPOHbI 3HEpPrusi TENMOBOro ABMKEHUS
YacTul 3HAYUTENbHO MpPEBbILAET JHEPrn yaepXKuBawLwlero Mx rpaBUTaLUOHHOIO
nonsa ConHua C YyCKOpeHuem g = 47,14 wmice® , W COMHEYHble YacTuLbl
GecnpenaTCTBEHHO BbIXOOAT B MeX3Be3aHoe NPOCTPaHCTBO, cosfaBas
TepmoamMHammyeckoe NpocTpaHcTBO CONHEYHOWN CUCTEMBI.

26. Kagp.

UTto6bl 0TOpOCUTL NNaHeTbI-rraHTbl, TemnepaTypa kopoHbl ConHua gocturaeT 4o

T=~ 2 mun.rpag.

C kakomn cunon F,,; ConHue oTbpacbiBaeT nnaHeTbl CBOMMM YacTULAMW, C TakoW e
cunon Fi,; nnaHeTbl pByTCS K X0nogHomy ueHTpy ConHua: Fopy = Fogr

OTOKM Nnaambl
fIPOTOHHBIE YacTULb! ‘\

/nyw Conxua 3

/ NOTOK (POTOHHBIX YacTuy/

/
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27. Kagp.

Nccneposanue ynbTpadunoneToBoro nanydeHms ConHua.( Uurepuer — doro)

Yacrota JlmuHa BOJTHBI TABJINIJA A
10% I'n 102 lamma- uznyyenue
10" I'n 10°m PeHTreHoBCKOe H3TydeHne
(~1,510'K)
10" I'm 1,5 107 M YabsTpaduosieToBoe udayueHue
koponsi Conna (1,0 10°K)
10" 'y 410"m - 810"M Bumumoe H3JIy4YEHUeE
(3,6 10°K - 1,8 10°K)
1,2510" | 24 10°m  IoBepxnocts Coanua (6000K)
10" I'n 1,15 10°m Hndpaxpacroe mmydenne (1250K)
56210 | 5,33 10°m  PennkroBoe m3ayuenue (2,7K)
JITMHHOBOJIHOBOE M3JTy4EeHHUE
1,210° T 2,5 10" Xoaogmabuuk Comnna (5,7 107°K)
10° - 107 3 10°m HuzkouactorHbie
310" M (CBEpXTMHHEIE) BOJHBI
M3nyyeHne ConHua B PEHTFEHOBCKOM 5,14 107 5,83 10°m Bouansl TPABUTALMOHHOI O TOJIS
1014
cnektpe (dpoto NASA www. talks.su (247 107K)
pe (d ) 2,210 1,36 10 m Hentp xoa01a Connua
(5,24 10"K)
Y ConHua HeT sgpa c Temnepatypou B 15 mwun. rpagycoB — 3TO MOLLHOE

peHTreHoBCcKoe n3nyyeHue,(cm. Tabnuuy A). Ha nosepxHoctn ConHua, rae T = 6000K,
o6a3aTenbHO BbLICBETUIOCH Obl TEMHOE S4p0. HO ero HeT Ha CHUMKaXx.

N3BecTHO, 4TO arpeccuBHoe ynbTpaduonetosoe uanyveHune (scero 1% o1 obuiero
N3nNyyYyeHns) naeT oOT paspexeHHOW nnasmbl kopoHbl ConHua W 3agepXuBaeTtcs

aTtmocdepon 3emnu.

Ho 4yTOo npousongeT, ecnu peHTreHOBCKOe M3rflydeHue packaneHHoro sgpa byaer
OecnpenaTCTBEHHO MNPOHMKATb K MOBEPXHOCTU MNaHeTbl? — Bce OyaeT BbIKKEHO:
pPacTUTESNbHbLIN U XXMBOW MUP ByaeT NOMHOCTLI0 OTCYTCTBOBATbL Ha 3emrie.

Mexay npo4nm, Obin Nosly4eH CHUMOK 3eMinn U3 KocMmoca, rae B LeHTpe
BbICBEYMBAETCHA TEMHbIM NATHOM TBepAoe 94p0 3emnu.

3emMJIs U3 KOCMOCA CO CTOPOHBI CeBepﬂoro ImOoJIKOCA.

/®oTo Kocmmdeckoro annapaTta «ESSA — 7»(CLWA) 23.11.1968r./

B aT10 Bpemsi roga Ha CeBepHOM Montoce HOYb, CEBEPHOE
cusaHne. Ho Ha dOTO NOYTU OAMHAKOBbLIN BUA KaK HOYHOWN, Tak
N gHeBHoOM cTOpoH 3emnu. CnepoBaTenbHo, Habrrwoaemcs
yrbmpacguosriemosgoe U peHmMaeHo8CKoe ussyvyeHue 3emrsiu,
T.K. Hala NaHeTa HaXoAMTCA B YNbTPadMoneToBbIX N MATKUX
PEHTreHOBCKMX Jlydax, NayLwmx OT paspexxeHHOM KOPOHbI

CornHua, ¢ TemnepaTypon 0O 2 MUS. rpaaycos.
OTHoweHne gnameTpa 3emnu K guameTpy TEMHOro amcka d B LleHTpe nosntoca, no
pasmepam ¢ pomo: D,/ d =5,3. OTa BenuunHa paBHa OTHOLUEHUIO PearnbHOro
nvameTpa 3emnn D, = 12,74 10% kv k amameTpy TBepaoro sapa ds = 2,4°10° km

B LLleHTpe niiaHeThbl:

Ds/da=12,74'10°km/ 2,4 10° m = 5,3.
CnepoBaTenbHO, TEMHbIA ANCK — 3TO TBEpAOE A4p0 3emnm ¢ NPOTOHHOW yAapHOW
BosiHon T= 6000K — 3emMHOe costHye, Ha cBeTNOM TemnepaTtypHoM poHe T = 260K

NOBEPXHOCTU 3emnu.
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28. Kagp.

IMonepeunsbie Haoaronenue 38e3/
Kackag BOJHBI CoTHIA CosHeuHOE 3aTMeHHE T'anakTnka
TPABUTAIIMOHHBIX JIMH3 TyMaHHOCTH
AHapoMebI

3

®

€3aa

0

71 4

-
-

JIMH3a

CoaHie
Ilonmepeynble rpaBUTANMOHHBIE
BOJIHBI 3Be3/bI Jlyna

MoncTtuHe npopoyeckn 3Bydat cnosa [x. Hapnukapa : «Cama BceneHHas MoxXeT
ObITb rUraHTckoun, 6esrpaHn4Hon 6enown asipon!» (23).

Ecnun 66l He BbINo epasumayUoHHbIX KOCMUYEeCKUX J1UH3, TO [anaktuka Obina 6bl
Genon oT cBeTa, M3ny4Yaemoro Munnuapgamm 3esesa; Mbl 6bl He Mornu HabngaTb
paxe n ConHue!

Hannuyue epasumayuoHHbIX JTUH3 NOATBEPXKAAETCH CneayoLwmm NpupoaHbIM
aneHuemM: korga ConHue (Mnu JlyHa) HaxogaTcs 6rM3Ko K FOPU3OHTY JIUH3a,
chopMMpOBaHHas Ha paccToAHUN A 13 NONEPEYHbIX BOSIH COMTHEYHOrO (MK NIyHHOrO)
CBEeTa M CBETOBOIrO OTPaXeHMsi OT MNMOTHOW aTMocdepbl 3emnu, HaxoanTcs biuxe K
Habntogartento, 4To yesesnudueaem pasmepbl ConHua (unu JlyHbl) .

Korga ConHue (unv JlyHa) HaxoauTcst 4OCTaTOYHO BbICOKO HaJ rOPU30OHTOM —
pa3mepbl 06bEKTa OCTAKTCHA NOCTOSIHHbIE, T.K. FPaBUTAUMOHHAsS NMH3a
chopmupoBaHa Oasibwe oT Habngatens — pacctosHne B > A. Cwm. puc. 5-4

ConHue (unu JlyHa)
rpaBMTaLI,I/IOHHaFI JIMH3a

Ha6nroaaemoe yepes nuH3y ConHue (unu JlyHa)

/

Cnou atmocdepbl

\
Habnropatens

\ A FopU30HT R

) /‘\ /| l

Pa3smepbl ConHua (unm JlyHsl) yeenuunsatotcsi: pacctosiine A< B
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29. Kagp.

Ma3oBbIN XBOCT, noaTankmsarwmn 3emnto K ConHuy,
KOTOpbIA UMeeT OTKNoHeHre Ha 3° Mo xoady ABwWxeHus no opoute. (10)

2 T
L1 R

Cunaa geiicTBUS NPH CryLUIEHUH
PEaKTHUBHOr0 NOTOKAa ra3oBoro XBocTa

F()TTa.]'l

Connna — Fa=Fy = Forras

Puc. 2 -17 IIporuBoCcusinue -
yAapHasi BOJIHA Fa30BOro XBocTa 3eMuin

Teopml Manunes o npuinnBax n oTrinBax — 3TO OTKPbITUE HENMPEPbIBHO p,e|7|CTByr0Lu,e|7|
KOCMU4YeCcKoun KOHCTPYKUUKN B MNJ1aHETapHOM mMacwTabe.

>
*

*
kocmuueckue .  3AlMAL
yacTuubl N
Omnue

3ameaneHue 3emnu

(npn npunuee)
ConHue /

YckopeHue 3emnu
(npu oTnuee)

\ KOr  Mpunue | Mpunue CEBEP
"',, YckopeHue 3ameaneHue
"‘;;‘ (npu oTnuee) - = (npu npunuse)
";;:., - K Oomn

o -

" KonebaHue okeaHCKkux Bog
" BOCTOK" Ha noBepxHoCcTH 3emnu

*te.
..

.
. -
. .

. -

e .

ConHeuHbIe YacTuLbl
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30. Kagp.

MHHIOCTpaLI,MFI eavHCTBa OENCTBUS CUn B npupoae.

@Be{moe npomp@ Bxox mukpouactun T = 2,47 1072 K

B IIEHTP Xosioga atoma 1, = 1,15 107K

Bxoa kocMu4ecKHux
mukpouactun T = 2,7K
B BBIXOJHOE II0JIe

(pyHaraMeHTaIBHOT O
sapa T=573310"

TeMnepaTypHble — MATHUTHO- CHJIOBBIE
JINHAM — TPABUTAHMOHHOE TIOJIe

" Dnekmpomaznummoe _63aumooelucmeue
mukpouactun T = 2,47 107 ° K

>
/ T'pagumayuonnoe naBiaenue
Helitponnas II I kocMuyeckux mMukpodactun T =2,7K
000104Ka I'pasumayuonnoe g3aumodeiicmeue
agpa ©Og
© +
CpbIB 000/109KH - T Pagmyc sinpa atoma. I'panuna sapa — ynapHasi BoTHa
HAPYKHOTO TOJISI aTOMA h Cunbnoe g3aumooeiicmeie MUKPOIACTHIL
Craboe 83aumodeiicmeue SIAPA ¢ HEHTPOM XoJioga atoma 1, = 1,15 107"°K

B3anmopencteume 4yernoBeka ¢ Npupoaomn.

KocMunueckas aHeprus
Bxoa mukpouactuy T,, =247 107 K

ConHe4yHas aHeprus B LIEHTP Xoriofa atoma, NpoToHa, HEMTPOHA, ANEeKTPOHa
Bxoa 1=26,5 Mexay ueHTpoM xonona siapa-npoToHa u
MUKpo4acTumL T=2,7K yAapHOW BOJIHOM sifpa-NpPoToOHa —

CunbHoe e3aumodelicmeaue.

TemnepatypHbIN nepexon

& MukpouacTuy T=2,7K K ueHTpy 3emnu
T=0,275K g=2,7K/0,275K = 9,81
pasumayuoHHoe e3aumodelicmeue.

l l l IpasumayuoHHoe OaeneHue.
oo

TemnepatypHoe nosie — 6uMonorne YernoBeka —
co3faeTcs 3N1eKTPOMarHMTHbIMU /TemnepaTypHbIMu/
CUNOBbLIMU NMUHUAMU UCXOoAdALLME U3 KOCMoca U
ConHua. 3sekmpomazHUmHoe e3aumodelicmeue.

Bbl6poc TeMnepaTypHbIX MUKpOYacTUL U3 Tena
no T/cunoBbiM NUHUAM. Cnaboe e3aumodelicmeaue.

T = 260K — Temnepatypa 3emnu
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