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Bopuc bBaakx

KOMETHBI

Matepusa He gBAIETCS OOHOPOAHOM, BEYHOM M HEU3MEHHON BEAWYUHOM, OHA
poXKOaeTcsd, MEHSeTCs, U yMupaeTr. 3aech, Ha 3eMAe, OHa Takasl, KakK €CTb, a
YVYE€HBIE OIIPEAEAVMAU ECTECTBEHHBIE pPa3AU4YMUg MEXAY €€ [OAByMd 4YacTdMU, U
oucpdepeHIpoBasu HAyKH, KOTOPBIH HAMO0 H3y4YaTh UX — (PU3UKY M XuMUio. Ho
OHU HE 3aMETHAU IIPUHIUIINAABHONM pPa3HUIBI MEXAY IIPEAMETaMU, U3y4EHHBIMU
ABYMSI HaQyKaMU — (PU3UUYECKUMU U XUMHYECKUMH CUCTeMaMHu. VX oTaAndme — ogHa
U3 IIPOCTBIX U OYEBUAHBIX UCTUH.

e dusuueckas cucmema — 5mo ma, Komopas umeem ceoe gusuueckoe s10po!
OTO0 sAeMeHTapHBbIE YaCTHIIbI, aTOMbI, IAQHETbI, KOMETHI, 3B€3bl, YEPHBIE
ObIPbI, TAAQKTHKU U T. O. Bce OHU paBHBbIE MUPHI, IIOAYUHEHHBIE TEM K€
O0LIMM IIpaBHUAAM.

e Xumuueckasi cucmema — 5mo_ma, Komopasi He umeem cobcmeeHHO020
gusuueckozo aopa!

OT0 MOAEKYABI U COeAUHEHM!

BzaumonerictBue wMexay AByMs (QHU3HUYECKHMH CHCTEMaMH, OTAHYAEeTCs OT
B3aUMOAEUCTBUSA MeXAy (PU3UIYECKUMH U XUMHUYECKUMU CUCTEMAaMHU, [IOTOMY UTO
dusuIecKre U XUMHUYECKHE CHCTEeMbl MOMAYUHSIIOTCH pPa3HbIM IIpaBuAaM. HMx
HE3HAKOMOCTD ITOAHHUMAET ITPOTUBOPEUYUS MEXKIY CTAPHIMH U HOBBIMH TEOPUSIMHU B
dHU3UKe CEeroaHs.

CyTb (pU3HUYECKOH CHCTEMBbI — €€ daOpo, U KaxK[oe sApOo TeHEPUPYeT CBOIO
cobcTBeHHyI0 moAe. Oba gBAGIOTCS (PU3UUECKOM CHCTEMOH, moTtomy 4YTo: Ecmb
s0po — ecmb none. Hem sadpa — Hem Huuezo. Takum ob6pasoM: gusuueckas
cucmema cocmoum u3 sdpa u noss. Oba OHH, SABAGIOTCS MNPUYUHON Ayasu3Ma
cBeTa, BOAHOU — YaCTHIIHI.




BceaenHnass coctouT U3 OBYX aOCTPaAKTHBIX, HEBHIUMBIX U HeEy3HaBaeMbIX
IIPOTHUBOIIOAOXKHOCTEN. B npeBHHE BpeMeHa ux HasbiBairoT M u E. Mecramu, rae
PacroAOXKeHbl [BE IMPOTUBOIIOAOKHOCTH, SBASIIOTCS (PU3UYECKOEe SApO0 U
MEXK3Be3IHbIM BakKyyM. B npeBHOCTH 3TH MecTa HasbiBaaruch MH u EH.

O6e IIPOTHUBOIIOAOZKHOCTH BSaI/IMOI[eI\/’ICTBYIOT YEPE3 CBOHU COOCTBEHHEIE TECHACHIINH

— TpaBUTAllUU M A€BUTAIIUHU, KOTOpble B [OPEBHOCTU HasblBaaucb HMA u OA.
[ucbananc mexay A u EA — 9Ta HTHTEHCUBHOCTD ITOASI.
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WA — cxxatue 1noad B gape. EA - pacunparts roae g0 ACTpaasb.
Ilokas 1

[Toaa ¢usuYecKux CHCTEM (HampuMep, HEeOECHBIX TeA) HMEIOT Pa3AnYHYIo
HHTEHCUBHOCTb. [lo3ToMy 80 83aumodelicmeuu Oge gusuueckue cucmembpl
CPAsHAOM C80U NOJAS U YCMAHABAUBAIOM PABHOBECHOE PACCMOSIHUE MeK0Y HUMU,
20e UHMEeHCUBHOCMb MexK0Y UX NOAAMU PABHA HYMO U UX NOJASL NbLMAOMCs
deuzamb U ycmaHas u8ame C8ouU s10pa HAa 3mMom PACCMOSHUU.

CBMBaHe pasLwmpeHne
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AOrMHa rpaHuua PaBHOBECHO MOMNOXeHWe ropHa rpaHuua
Iloxas 2

[TorokeHUE pPaBHOBECUS MEXAY ABYyMsS (PHU3HYECKHMH CHCTEMAaMHU SIBASETCH
IIPUYUHOM TOr0, 4TO HeOECHBIE TeAa CTOAT, YCTOWYUBBI U HEIIOKOAEOMMBI Ha CBOHUX
opburax.

OBaABLHOCTD Op6I/ITBI €CTEeCTBEHHOMU CIIYTHHK 3aBHCHUT OT yraa, C KOTOPOI'oO OH
BIICPBBIC BOIIICA B KPYyI' CBOEro IIOAOKEHHA PAaBHOBECHA OTHOCHTEABHO



IIEHTPAABHOIO HEOECHOIro Teaa, a JAMHA OKPYKHOCTU IIOAOXKEHHS pPaBHOBECHS
paBHa OAWHE OPOUTHI CITyTHHUKA.

KoneuHo#l 11€eABI0 AIOOOTO OPOUTAABHOTO OBaAa SIBAGETCH KPYKOK C PaanycoM,
PaBHBIM PaBHOBECHOMY PACCTOSHHUIO MEXKAYy ABYMs (PU3NYECKUMH CHCTEeMaMHU.
Korma 5TO0 mpouzoiizer, CIIyTHUK OyaeT IepeMeniaTbCs II0 KpPYyry CBOETO
ITIOAOXKEHUSI paBHOBECHS K IIEHTPAABHOMY HEOECHOMY TEAY.

""""" m » OpOUTa-OKPBLXHOCT — PABHOBECHO MOSOXEHWE
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Iloxas 3

HO, B TO BpPEMdA KaK I9TO IIPOHMCXOOHUT, CIIYTHHK, ABHUIadChb IIO OBaABHOM Op6I/ITe
II€pECEIET KPYI CBOEI'O IIOAOZKEHHA PAaBHOBECHULA U BOMOET U BBIUAET U3 HETO.

PaBHOBecHO 110/102KeHUe

OBasiHa opbura

Komera

CirbHLIE

Iloxas 4

KomeTsl, 3T0 HeOecHbIE TeAa, 3axXBade€HHbIE U yAep:KUBaeMble B IIoA€ 3Be3nbl. B
MOMEHT IlepexBaTa — Hadaao HX B3aUMOMEUCTBHL, OBa IIOAS CPaABHUBAIOTCHA U
OIIPEIEATIOT MeCTa IIOAOXKEHUsI PaBHOBECHUS NBYX HEOECHBIX T€A, OAUH K APYyTOMY.
Kaxk caencrBrue, KoMeTa (Mas€HbKasd CHCTeEMAa) IIEPEXOAUT B IIOAOXKEHUE
paBHOBeCHS, B HaIlpaBA€HHM 3Be3[bl, IIOTOMY YTO TEHIEHIIUIO CTATHUBaHUE,
IIPUKAQbIBAasd K HEMY, IPEBBIIIAET TEHAEHIINA Ha pPacTIXeHUEe, U €€ CKOPOCThb
3aMeZIASIeTCs U3-3a YMEHBIIEHUS Pa3HUIIbl MeXKAy ABYyMs ycuauaMmu. ([loxas 2)

Korma komeTa gocTHUraeT CBOETO IIOAOXKEHUS PaBHOBECHA OTHOCHTEABHO 3BE€3/FI,
TEHACHIIMK BBIPpaABHHUBAIOTCd, K IIOCA€ TOIr'0O, KaK OHa IIpoIllIAa, €€ CKOPOCTBhb
IIPOOAOAZKAET 3aMEOAATECHA, IIOTOMY 4YTO TOrAa TCHACHIIHA PACIHINPCHUA, IIPUMEHAA
Ha HEM, HAYHHAET IIPEBBINIATE TCHACHIINA CTATHBAaHHE M pasHHIa MEXAY HHMHU



BO3pacTacr. ITocae IIPOXOXKACHHUE IIOAOZKEHHE PpPaBHOBECHUA H HpI/I6AI/I}K6HI/IC K
3BE€34€, MHTCHCHUBHOCTE IIOAd KOMETBI YBEAHWYHBACTCA H3-3a BAHAHHA 3BE3OIHOTIO
IIOAfd, 9YTO BBI3BIBACET boaee MHTEHCUBHOE HU3AY4YCHHE OT dapa KOMCTOﬁ, KOTOpPEIE
YCHUAUBAETCA HpI/I6AI/I}KeHI/IeM KOMETHI K 3BE3E.

HNHTEeHCHUBHOCTE IIOASI 3Be3dbl U €€ HU3AYyYCHHUEC (COAHC‘-IHBIﬁ BeTep), IIOAYHUHAECT
HU3AYYCHHE dApa KOMETBEI H 3aCTaBAdE€T €0 UATHU B €€ HaIIPpaBACHHE — HaApPYXYy,
IIOJAABIIIE OT 3BE3ABI. HOC—)TOMy BOKPYT dApa KOMETHI o6pa3yeTCH CBETAOM XBOCT,
KOTOpOfI BCE€raa HaIIpaBA€H OT 3B€31bl, BCE BPEMd, KOrJa KOMETa HaAXOOUTCA
BHYTPH Kpyra CBOEI'O ITOAOZKEHHA PABHOBECHA OTHOCHTEABHO 3BE3EI.

3arajaBaHe

Yracsane

Iloxkas 5

3axkuraHve U BbIMHPAHHE KaXAO0HM KOMETbI IIPOUCXOAHUT Ha Pa3HOM pPaCCTOSHHUU
10 YacTH opbHuTe BHYTPU Kpyra €€ paBHOBeCHOe IoaoxkeHHsd. Korma komera
IepecekaeT M BXOAUT B KPYI' CBOETO IIOAOXKEHUsS PaBHOBECHH I[I0J HEOOABIIUM
YyTAOM U BHYTPU OBUKETCS OAMIKE OKOAO Kpyra, 3asKuUraercd II030HO U CHULeT
KpaTKO, U €ee XBOCT IIINPOK, OaeleH M KOPOTOK. Korzma komera mepecekaeT Hu
BXOJUT B KPYT' CBOEro IIOAOKEHHS PaBHOBECHUS I10[ OOABIIUM YTrAOM U BHYTPH
OBUXKeTCd OAMXKE OKOAO 3Be3[bl, pa3’KHUTaeTcs pPaHO U CUSET [JOATO, a €€ XBOCT
Y3KHH, KaK PEAKTUBHBIN, APKUN U JAUHHDIH.

3AeMeHTapHBIe YJaCTHLbI, UCIIyCKAa€MBIC U3 dApa KOMETHI, I'PYIIITMPYIOTCA BMECTE
U YIIAOTHAIOTCHA B boaee KPYIIHBIE, KOTOPBIC IIYTEM YIIAOTHAIOTCA CHOB H o6pa3y}oT
ATOMBI. KOHC‘IHO, OOABIIIMHCTBO M3 HUX SIBASIOTCS IIEPBBIMHU — BOAOPOAHBIMH, HO
€CT U T'€AHEBBIE ATOMBI.

Korma komera OKpPYyZKa€eT 3BE3Ay H OOCTHUIracT CBOECIO IIEPUI€AHA, CKOPOCTH €€
YCKOPAETCHd, IIOTOMY YTO pa3HHUIA MEXKAY TECHACHIIUAMNA 6YILCT MAaKCHUMAaABHOHN OAST
9TOI'0 cAy4dad. Komera HaunmHaeT OTXOOUTE OT 3BE€34bl U HpI/I6AI/I}KaTBCH CHOBa K €€
PaBHOBECHOMY IIOAOZKEHHIO, a HHTEHCHBHOCTD HU3AYICHUA oT €€ dapa
YMEHBIIIAETCH.

C IIEPEMEIIICHHUE KOMETY B PaABHOBECHEC PACCTOAHHE, €€ CKOPOCTBh 3aMEIAdETCH,
IIOTOMY YTO pPa3HHIla MEXAY TECHACHIHUAMH YMEHBIIACTCH. Korma onma gocturaet
Kpyra CBO€ro IIOAOZKEHHA pPaBHOBECHLA, TEHACHIIMH YpPaBHOBCIIHNBAIOTCA, a
CBETAOM XBOCT racdaTcCd.



ITocae IIPOXOXKAOEHHNA KOMETBI 3a €€ pPaBHOBECHOE IIOAOZKEHHE, CKOPOCTb
IIPOOAOAZKAET 3aMCIOAATBCHA, IIOTOMY 4YTO CXKATHE€ IIPEBEBIIIIAECT pacCIIUpEHHE, a
3a€pPXKKa BO3paCTa€T C PaCCTOAHHEM OKPYZKHOCTBIO €€ ITOAOZKEHHA PABHOBECHAI,
IIOTOMY YTO pa3AH4YHE€ MEXKAY TEHACHIIUAMMK PACTET.

HYTCM IIEPEMEIICHUA KOMETEI C IAUHHOM Op6PITOI>i N3 Kpyra paBHOBECHOE
IIOAOZKECHHA, Ha €€ 4dOp€ II0AdBAACTCA XHMHYECKOEC BEIIECTBO (XI/IMI/I‘-ICCKI/IC
CI/ICTCMBI), KOTOpBIfI IIPOXOOUT YEPE3 TPHU arpe€raTHbIX COCTOAHULA — ra3, 2KUJKOCTD,
Aen. Korma komera JOCTUTAET CBOETO aCbeAI/IH, €€ 44PO0 ITOKPEIBACTCA XUMHYIECCKHUM
BEIIIECTBOM, 'AaBHBIM o6pa301v1 ABIOM.

ITocae aCbeAI/IH, KOMETa IIOBEPHETCA B CBOEC ITIOAOZKECHHE pPaBHOBECHULA U K 3BE34€C, U
9TO Op6I/ITaABHOC JABH2KECHHE 6y,JICT IIOBTOPATECA MHOI'O pas.

OT TOrO0, YTO 3alHCAHO 3[0ECh IIOHATHO, YTO Komema — 9mo HebecHoe meaa 2ubpuo,
38e30a — nnaHema. Ko20a oHa bbleaem sHYmMpu Kpyza ee noaoXxKeHuUue pasHo8ecus,
aensaemest 36e300U, a K020a OHA 8HE OKPYNKHOCMU, Mo haaHemad.

N3 nmoungaruii COBPEMEHHOCTH IIOHHMAETCd, YTO 3BE€34a, 3TO HebecHoe TE€AO, BOKPYT
KOTOPOI'O HET HUKAKOIo XMMHYIECKOI'0O BEIIIECTBA (HO‘-ITI/I), a ITIAaHEeTa, 9TO HebecHoe
TEAO, AP0 KOTOPOI'0 OKYyTaHO XMMHYIECKHUM BE€IIECTBOM.

Cnycta moaroe BpeMsi opOuTa KOMeEThI HpPHAET B (opMy K KPYyry, U KOMeTa
OCTaHETCSI TOABKO ITAQHETOH.

Korpma opbuta cmyTHHKa HOpeacTaBaseT cobod Kpyr, 9TO 3HAK TOTO, UTO OH YyKe
YCTaHOBAEH Ha €ro PaBHOBECHOM PACCTOSHUU U HUAET I10 KPYTYy CBOETO IIOAOXKEHUE

paBHOBeCHd, K IIeHTpaAbHOMY HebecHOMy TeAy._([Tokas 3)

3axkuranvue u BEIMHPAHHE KOMETBEI M CTEIIEHH HHTEHCHBHOCTHU €€ H3AY4YC€HHAI,
3aBHCAT OT IIOAEBOE€ PACCTOAHHA OT 3BE3/HbI.
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MCTpI/I‘-ICCKOC U ITIOA€EBOE€ PaACCTOAHHE OT dapa.

Iloxas 6



[Be 4yacTu oOpOUTHI KOMETBhI, BHE U BHYTPU Kpyra paBHOBECUS, SBASIOTCS
METPHUYECKU Pa3HbIMU, HO OHU IIOA€BO OJUHAKOBHI.

[IBa KOMETHBIE XBOCTaA IIOSIBASIIOTCS TOABKO Ha KOMeTaxX C OJAWHHBIMH OpOUTaMHU.
[TepBbIHi XBOCT KOMETBI — (PU3UYECKUH — MAA3MEHHOH, a BTOPOH — XUMUYECKUU —
ra3oBOH.

Pdu3znuecKuii XBOCT Bcerga HalipaBA€HaA OT KOMETEHI, paILI/IaABHOI\/’I ClipaBa OT
3BE€3/4bI, Y€EPE3 KOMETY. XUMHUYECKUH XBOCT BCerga II0CAE KOMETHI, II0 €€ Op6I/ITe, u
OHa OJOAXKHAa HCYE3HYTH PAaHBIIIE.

JOIIOAHUTEABHBIE ITOACHEHWA

HpaBI/IAa, KOTOPEIE CYIIECTBYIOT BO B3aUMOOENCTBHUH 3BE3IbI C HeOEeCHBIM TEAOM —
CIIYTHUK MW B 4YaCTHOCTH KOMET, MOXKET OBITH pacciuTaHbl HECKOABKHMMH
Pa3sAM4YHBIMHA CHOCO6aMI/I, YEepE3 Pa3AUYIHBIC I/IHCbOpMaLII/II/I N3 B3aUMOOEHUCTBHUSI.

A. YraoMm, 1o KOTOPBIM HeOecHble Teaa BIIEPBBbIE IIEPECEKAIOT CBOM ITOAOXKEHUS
paBHOBECHS CO 3Be3OOoM. ITOT yroa MoxeT cocTaBadaTh oT 00 mo 90°0. Otu
[EBSHOCTO TI'PaAyCcOB MOEAdTCS Ha TPHU cekTopa, rae 3¢dpdeKThl Bo3aeHCTBUS
IIAa3MEHHOI'0 BeTpa 3Be3/bl Ha HebeCcHbIe Teaa Pa3ANYHBI.

CekTop 1, or 0° mo XO9. HebecHble Teaa, IepeceKalollfie OKPYKHOCTb CBOE
TIOAOKEHHE PaBHOBECHE B CEKTOpe 1, He 3a’KuraiiTe MAa3MEHHBIH BETEP 3BE3Mbl, U
OHU ocTaroTcs naaHeraMu. CeKTop 1 mpeacTaBasgeT COOOM CEKTOpP ITAAHETAPHBIX
opbur.

Cekrop 2, or X° mo YO. HebecHnle Teaa, mepeceKaroliye OKpPYKHOCTb CBOE
IIOAOJKEHHE PABHOBECHE B CEKTOpPE 2, 3a’KUTAIOTCS ITAA3MEHHBIM BETPOM 3BE3/bl U
cTaHOBsATCA KoMeTaMu. CeKTop 2, IBAIETCS KOMETHBIM OPOUTAABHBIM CEKTOPOM.

Cekrop 3, or Y0 mo 900. HebecHble Teaa, IepeceKarolIre OKPYKHOCTH CBOE
IIOAOKEHHE PAaBHOBECHE B CEKTOpe 3, 3a’KUTAIOTCS U CIKUTAIOTCH ITAA3MEHHBIM
BeTpOM 3Be3dbl U cayBaroTcdad. CekTop 3, dBAGETCSI CEKTOPOM HEBO3MOXKHBIX
opbur.

[IpomexxyTounble 3HaueHHd X° u YO0 rpagycoB IIPOU3BOABHO IIOCTPOEHBI [OAS
CUMMETPHH, UYTO CIIOCOOCTBYET AydIlIeMy o0030py uepTexXa U [OAS AYYIIEro
OOBSICHEHUSI, M § HaAeloCh Ha IIpaBHAbBHOE IIOHHMMaHUe. J[lelicTBUTEAbHBIE
rmpoMexKyTouHbIe YTAbI X0 1 YO, MOAKHBI OITPeneAdThCH YIeHbIMU.



Cexkrop 1

Cekrop 2

Cekrop 3

\_/ 90° °

3Be3ja K Komera

Iloxas 1
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B. Ilo coOoTHOIIEHHIO — pa3HHUIlA MeXKAy OOABIION M MaAOH OCbI0O OBaa OpPOUTHI

HeOeCHOTo TeAaa — CIIyTHUK, KOTOPBLI MOXKET OBbITh HYAEBBIM, HEKOTOPBIM HAU
OECKOHEYHBIM.
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AB = Ge3kpaitHoCT
r i BI' = nyna
Paznuka 6e3kpaitHocT
Ab =BT Ab = 2BT’
Paznuka Hysna Pazsimkara Moe /1a e HAKaKBa,
MeX/1y HyJia U 0e3KpaHOCT

Iloxas 2
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B. CpaBHI/IBaﬂ HU3MEHEHHE PAa3MEPOB palriaAbHBIX ITpaB, OT COAHHa A0 KOMETHI.

-

Ilokas 3
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I'. OpbuTa KOMeTbl MOXKET ObITh KOPOTKOH HUAYU JAMHHOM.

1. Ha kopotrkoii opbure. Korma HaxoguTcss BHYTPH Kpyra CBOEro IIOAOKEHUST
paBHOBECHS, KOMeTa MMEET TOABKO OOWH — (PU3UUYECKHH XBOCT, KOTOPBIM Bcerga
HaIlpaBA€H OT 3Be3/Ibl, HApsAy C paalasbHBIMU IIpaBaMU OT €e€.

2. Ha paunHOM opbute. Korma HaxoouTcsd BHYTPU Kpyra CBOErO IIOAOXKEHUS
paBHOBeCHd, KOMeTa HMeeT [Ba XBocTa — (PU3UYECKHH W XUMHUYECKUH.
XUMHUYECKUH XBOCT MHEPIIMOHHO CAYBAIOTCS Ha3a/ 10 OpOUTy KOMETHI.

PaCCTOHHI/IC, OTAEALIOIIIEE KOpOTKOfI OT OAUHHOMN Op6I/ITBI, pPasAu4daceTCd B KazKIA0M
KOHKPETHOM CAy4Ya€, HO HABAAETCA OOBIYHOM 3aBHCHMOCTBIO, KOTOPYIO OOAXKHAa
OBITH YCTaHOBA€CHA Y4Y€HBIMMU.



