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Hean:

m Pa3bepeTte Kbae Bb3HUKBAT PA3fIMYHNTE ENEMEHTU Ha
nepuogu4dHaTa Tabnuua.

m Pa3sbepete ycnosuaTa 3a obutasaHe, Heobxoaumu 3a
Pa3BUTUETO HA XMBOTA.

= YnpaBnsiBaTe MUHUManNHUTE HAaCOKU 3a XXUBOT U3BbH
3emdaTa.




O6pa3yBaHe Ha N/1IAaHETHU CUCTEMU

[lo BpeMe Ha popMmupaHEeTO Ha 3Be3da HelHaTa nraHeTapHa cucTema
CbLLIO € CbCTaBeHa OT OCTaHKM OT MaTtepwuan, 6nnso o 3Be3aara.

CI'IeKTpOCKOI'II/IFlTa ce n3noJidBa 3a n3yd4aBaHe Ha CbCTaBa Ha 3BE€3aTa U

CbWO TaKa Ce€ U3noJjisBa 3a Wn3ydYaBaHE Ha aTmoccbepaTa Ha
€K30IMJ1aHeETnTE.
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HOenHocT 1: Obpa3syBaHe Ha nnaHeTapHaTta
cucrtema oT ras u npax

[pynata e pasgeneHa Ha gBe. momMuyeTa (ra3) 1 Momyeta (npax) Hanp.
(AKO MUMa cblUeCcTBEHA pa3nuka B bpos Ha ydaCcTHMUUTE OT eaHa u apyra
rpyna, ce npenopbyBa rpynarta, npeacrasnsasawla rasa, ga obae Hawm-
rondmara, TbM Kato B MfaHeTapHa cuctema B npouec Ha dopmMupaHe
MacaTta Ha rasa e 100 nbTu no-ronsiMa OT Mmacara OT rnpaxa). |

,D,OKaTO ydyaCTHUUNUTE cCnywatr WUCTOpunAtTa, Te l/I3B'prLIBaT ANHaMN4YHA
OEUCTBUA Ha TOBA, KOETO YyBaT, HalpumMmep.




OenHocT 1: Obpa3yBaHe Ha nnaHeTapHaTa
cucrtema oT ras u npax

Texkcr HA ucTopusiTa: U3nbJIHEeHHE HA YYACTHUIIUTE:

marno egHo Bpeme Bcuyku ca cmeceHun B obnak. Mimanoseye

obnak oT MHOro ras u y4YacTHUUM, npeacTtaBngasaiwm ras. B

Mariko no-marnko rnpax. obnaka BCUYKM y4acTHULUM ce ObpXaT 3a
PBbLENPON3BOSIHO, 0Opa3yBanku ce KaTo
Mpexa.

ToraBa ra3bT 3anoyHa  Te 3anoysBaT aa ce pa3nen§i’T.

Oa ce cbbupa B LeHTbpa Y4yacTHUUMTE, NpeacTaBnsaBalln rasa ce

Ha obnaka v OKoSfo Hero cTpyneBaT B LEHTBLPA, a Tesu,

npax. npeacTaBnsaBalLy npaxa abpXKanku ce 3a
PbLE OKOSIO LEHTBLPA.




OenHocT 1: Obpa3yBaHe Ha nnaHeTapHaTa
cucrtema oT ra3 u npax

Texkcer HA ucTopusita . M3nbJgHEeHHE HA YYACTHUIIMTE :

Mmalle MHOro AmxkeHue, Te 3anoyBaT Aa ce BbPTAT, ABWKAT, Onbekar,
ra3oBy YacTuLu npmBrevyeH BubpupaTt,noackadart. Hsakom ce «mMscTpensaTt» B

ras 1 npaxoBu YacTuLUn pe3ynTart Ha TONKoBa MHOro ABWXEHWE, a ApYru

NpuBreYeH npax. "cnacaBaTt", xBallaT, nperpbLiaT Te3n YacTuum
ypes naeHTMdMLUMpaHe (ra3 ¢ rasv npax c
npax).

In the center a dense Te3un B UeHTbpa (ra3oBeTe) ce HaTpyneaT U

opaque core formed OKOMO TAX y4acTHUUUTE, KOUTO NpeacTaBnsaBaT
surrounded by a disk of Npax B HELLO KaTo Kpbr, Ce XBallaT 3a
dust and gas. pbka.l[loscHeHne: He LenuaT ras e B LLleHTbpa,

Ma pa3cesiH ra3 U3BbH Kpbra.




OenHocT 1: Obpa3yBaHe Ha nnaHeTapHaTa

Texker HA UCTOPUSATA !
ToBa 940p0 € edHOTOKOETO
HaW-HaKpagq we gosene Ao
CnbHUETO nnu
poauTenckaTa 3Be3ga
Han3BbHCTbHYEBA CUCTEMA.

cucTema OoT ras u npax

N3nbiHeHre HA YYACTHUIIUTE !
CnbHUETO nnn poguterickaTa 3eesaa
3anoysaT fa CBETAT Taka, Ye Nbunute My
TpsibBa Aa U3nmM3aTt HaBbH BbB BCUYKMU
NOCOKU.YTOYHEHUE: B MOMeHTa, KoraTto
CITBbHLETO UNu poauTerickata 3ses3ga
3arnoyBa Ja CBETU, «Pa3CcedaHunsaT" ras
3anoyea ga ce othaneyana.

Hskon manku nnaHeTu
bsixaobpasyBaHu OT
obeanHeHneTo Ha Bce Mno-
ronemMu n rno-roremMmm Npaxosu
3bpHa, crea ToBa ckanu u
Taka HaTaTbK, AOKaTo ce
NOSABAT NSIaHETUTE OT 3EMEH

YyacTHuumMTe, NpeacTaBndaBally npaxa,
KOUTO doopMupa niaHeTuTe OT 3eMHaTa
rpyna rpynupante 3aegHo.lloscHeHue: He
LeNMAT npax octaBa 3a 3eMHU NNaHeTw,
TpsaAbBa ga nMa Manko npax B Haum-
oThaneyYeHnTe PernoHu.

TUMN




OenHocT 1: Obpa3yBaHe Ha nnaHeTapHaTa
cucrtema oT ra3 u npax

TexcT HA UCTOPHUSATA !

MN3nbiaHeHne HA YYaCTHUIIUTE .

[uranTcknTe EGEN
obpa3yBaHu naney oT
TonnuHata Ha CnbHUETO
WA UeHTpanHata 3Be3aa,
KbJETO ra3bT MOXe Ja ce
cbbepe 6e3npensaTCTBEHO.

OcTaHanuTte, rMraHTCK1TE nNnaHeTu, 3ano4ysaTr
Oa vaBart3aegHo: MHOro ra3 U Marsko npax.
[losicHeHne: HamanaBaHeTo Ha
TemMmrniepaTypara nopagm no-rofigdMoTo
pascTosHne ot CnbHUETO unu 3se3gaTta-
Malika e npuymMHaTa 3a OCHOBHUTE PasfuKu
MeXay BbTPELWHUTE CKanucTunraHeTmuTe u
BbHLUHUTE MMraHTM.




XHUMHYECKH ACIHIEKTH HA €BOJIOIUATA
HAa 3BE3IUTE

: Elements which were produced in the first minutes after the Big Bang
Elements which were forged in the interior of stars
Elements appearing in supernova explosions
Man-made elements in the laboratory




LNewnHocT 2: Knacudukaumsa Ha nepuoanyHara cuctema

[TocTaBeTe BbB BCsiKa KIeTKa (CUHS, XblTa 1 YepBeHa)

| IpscTeH: | CepeneJi ¢ nOKpUTHE: 'T'a3 B 1eTCKHU GAJIOH: ' Teut 32 YHCTEHE:
3maTo Au Titanium Ti Helium He Nickel Ni

Byruaka 3a Boga H20O: | Ctap turas 3a rorBeHe.  YepeH MoJIuB: Csipa 3a ceJICKOTO
Hydrogen H Aluminum Al Graphite C cromancTBo: Sulfur S

OcTpuika 3a MoaiuBH: | PBkauB crap nmUpoH: Tepmomersp: KuOpuTeHu KiIeYKu:
' Zinc Zn lron Fe  Gallium Ga ' Phosphorus P

EnemeHTn, reHepmpaHn B nbpBUTE MUHYTK cred Fonemns B3pue (CUHbLO)

EnemeHTH, n3koBaHu BbTPe B 3Be3ANTE (XKbNTO)




HOenHocT 2: Knacudukaumnsa Ha nepuoanyHara cuctema

Cepenena ¢ noxkputue:. | ['az B jiercku 0ajioH:
Titanium Ti Helium He
CMmapr¢on 0aTepus: ABtomoOuiHu cBemn:  Eji.menen mpooauuk:  Momna THHKTypa:
Lithium Li Platinum Pt Copper Cu lodine |

Hydrogen H Aluminum Al Graphite C cromancTBo: Sulfur S
Menaur: Tpwoa:
Silver Ag Lead Pb
PbKauB cTap mUpoH: KuOpurenu Kiieyku:

Iron Fe | ' Phosphorus P

Enementn ot I'ojieMusiT B3puB (CHHBO)

EneMeHTH B 3Be31UTE (3KBJITO)




NenHocT 3: [leua Ha 3Be3guTe

CbcTaB Ha YOBELLUKOTO TANO:

boratn enemeHTU: KUCNoOpoa, Bbrhnepo[, , asoT,
Kanuun, gocdop, Kanumn, capa, Xensaso, HaTpun, xnop u
MarHesuu.

. E Elements which were produced in the first minutes after the Big Bang
M M Kpoene Me HTM . ¢nyo p y Elements which were forged in the interior of stars
o~ Elements appearing in supernova explosions
C Mn M u" M . Ba Han M M ’ Man-made elements in the laboratory
MarHesuu,

Xpom un
Essential elements: lithium,

ﬂmﬂﬂﬂﬂﬂﬂﬂ
ﬂﬂﬂﬂﬁﬂﬂ

Bcuykn n3obunHmn enemeHnTn (¢ nsknoyeHne Ha H) ca
Npon3BeaEHN B 3BE3OUTE.

Hwue cme geua Ha 3Be3guTellll




CnbHUeTOo He e 3Be34a OoT NMbPBO NOKOJieHUue

3Be3auTe OT MbPBOTO NOKONEHUE XNBeenun 6bp30, ymmpanu mnaau
N He ca ouenenu ao gHec. Camo npu BOOOPOA, XENUN N Moxe 6u
NUTUA ce BmxaaT NIUHUMN.

CI‘IeKT'bp OT NbPBO MNMOKOJ1IEHNEe
(BrieyaTrnieHne Ha XyL4oXKHMKa).




CnbHUeTO He e 3Be3aa oT NMbPBO NMOKOJieHne

3BEe34uUTE C NO-CIIOXHMN eNeMEHTU O3Ha4yaBarT, 4Ye NbPBOHAYaAITHNAT UM
obrak e 3arno4Harsr oT OCTaHKUTE OT eKCMno3nsi Ha CBPBbXHOBA.

3500 4000 4500 o000 5500 6000 6500

Cnektbp oT BTOpO nokosieHne.SMSS J031300.36-670839.3 ¢
NMHUK 3a BOOOPOA U BbINepoa




CnbHUeTO He e 3Be3aa oT NMbPBO NMOKOJieHne

B CnbHYyeBaTa cuctema ca OTKPUTU MHOMO efieEMEHTU, KOUTO
Bb3HUKBAT cnepa ekcrnno3msa Ha cBpbxHoBa. CnegoBaTenHo
CnbHUETO BEPOATHO € obpasyBaHO OT MbpBOHa4aneH obnak,
KOMTO CbOTBETCTBA Ha OCTAHKUTE OT HaW-Manko ABe eKCnno3um Ha
CBPBbXHOBW, TOECT TOBA € 3Be3[a OT TPETO NOKONeHne.
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CnekTbp Ha CNBbHLUETO C pasnnyHn
CneKkTpanHu NMHUN




30Ha Ha obuTaemMmocCT

30HaTa Ha obuTaemMocCT e obrnacTTa OKOso 3Be3ga, B KOATO
NOTOKBLT OT pagmauus Bbpxy NOBbLPXHOCTTA Ha cKanucTa

nsaHeTa ou No3BOSIU1 HANMUMYMETO Ha TeYHa BOAdaA
(HaNWM4YMETO Ha TeyHa BoAda npednonara XueoT, basnpaH Ha Bbriepoa).

OBMKHOBEHO Ce cpella B Terna ¢ maca Mexay n
aTMocdepHO HansraHe, no-ronsiMo ot 6,1 mbar,
CbOTBETCTBALLO HA TpOMHAaTa To4Ka Ha Bogarta npm




30Ha Ha obnTaemMocCT

30HaTta Ha obnTaemocCT AKO macaTta e
no-ronsgMa, ToraBa HemHarta Temneparypa U sipKOCT ce yBenudaBar U’
cnegoBaTenHo 3oHaTta Ha obMTaeMoCT e Bce No-oTaaneyeHa.
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Apyru ycnosua 3a obntaemoct

HO He
OOCTaTb4yHO, 3a Oa MOXe edHa nnaHeta da npueme
xusoT.[lpumep: BeHepa n Mapc.

DD 99 e

34a
Oa MoXe HenHaTa rpaButaums aa 3agbpXu atmocdepara.
ToBa e ocHoBHaTa npuinHa Mapc ga He e obuTaem B MOMEHTA, Tbi KaTo
e 3aryoun no-ronsimarta 4vacTt OoT HeroatMmocdpepara u usnara

NOBbPXHOCTHA BOAA, KOATO € MMarna npe3 NbpBUTE CU MUNnapaun
FOOUHM.



IHewnHocT 4: TeyHa Boaa Ha Mapc?

Ha Mapc atmocdepHoTOo HansraHe e crnabo (0,7% oT 3eMHOTO). Bbnpeku
TOBa HUCKO HandraHe, BogaTa obpasyBa obnauun Ha NofilocuTe Ha nnaHeTara.
Ho 3awo Mapc Hama TeyHa Boda Ha NOBbLPXHOCTTa CU?

Cnarame BbTpe B CNpUHLIOBKaTa ropella Boga, bnuska oo KuneHe

AKO ApbrnHeM byTanoTo, BbTPELUHOTO HansraHe cnaja u BogaTta 3anoysa
[a Kinu, npesBpblLa ce B napa 1 nocteneHHo nsyessa. 3a ga
CMMynupamMe MapCuaHCKOTO HansraHe, TpsibBa Aa UMame MHOro Abnra
CMPUHLIOBKa 1 Aa nsabpname bytanoto 4o 9 m.



doTocuHTe3sa: NMpounsBoacTBo Ha Kucaopon,

doToCHHTE3aTa € NPOoLECHT, Npu
KOMTO pacTeHUsITa U HSAKOM bakTepun
N3non3ear ClibHYeBaTa CBETNMHA, 3a
Oa npounssexaar MKo3a,
BbrIexmapaTtn n Kucnopos ot S
BbITEPOAEH AMoKena n Boaa. “

CARBON

Monekynute, Hape4eHu B DiOXIDE
POTOCUHTE3NPALLU NMUTMEHTMH,
npeobpasyBaT CBETNINHHATA EHEPIrUS

B XUMNYHECKa EHEPIUA.



doTOCUHTE3a: 3all0 nMcTaTa ca 3efieHun?

[TorbnHaTara CBETNMHA MOXe Oa ce n3nonssa oT pPaCTeEHNETO B
pa3iintiyHn XMMU4YHN peaKkunn,

Green and yellow colours are{ transmitted

EgHa ot rpynute poTocuHTE3NpaLLn
MUrMEeHTK ca xnopodunnnTte, KOUTo
obMKHOBEHO MMaT ABa BMaa
abcopbuuns BbB BUOAMMUS CMEKTBHP,

‘ Chlorophyli
Apyr B . 3 solution
- \ ' : absorbs the
: : extremes of the
White Light s ¥ visible spectrum




doTocuHTesa: NponssoacTso HA KUcaopoa

[TurMmeHTUTE Ce OCBETABAT U NPEXBLPIMAT CBOUTE
eNeKTPOHMN, KOUTO ce Bb30yXaaT OT cBeTnnHaTa. Boaoata
€ AOHOpP Ha eneKkTPOHMU, KOUTO NpecKkadaT oT edHa
MOJSIEKyNna B Apyra n KpanHUAT peaynTtar e
NPONU3BOACTBOTO HA KNCIOPOA, KOoraTo BOAHUTE MOJSIEKYNU
ce pasnagart. ToBa e CBeTNMHHATA dbasa Ha |
dooTOoCMHTE3aTa.

B TbMHaTa pasa ce npousBexgaT BbrnexuapaTtu unu
3axapu. CeBeTnnHaTa He e Heobxoauma 3a Tasm YyacT Ha

npotieca.




OewnHocT 5: pon3sBoacTBO Ha Kucrnopon
ype3 hpoTOCUHTE3A

3non3eante ABa Npo3padHn CTbKeHn bypkaHa v nocTaBeTe
CVH 1 YepBeH LienodaH B kKpasa Ha OypkaHa.




OewnHocT 5: NpousBoacTBo Ha KUcnopon
ype3 poTOCHUHTE3A

C nomoulta Ha nepdopaTop HapexeTe wanbun oT eaHakBM NUCTOBE
(Hanpumep cnaHak, kato usbsarearte xxunkute). lNocrtasete 10 guck
BbB BCEKM DypKaH.




OewnHocT 5: NpousBoacTBo Ha KUcnopon
ype3 hpoToCUHTE3Aa

~==

MpuroTBeTe pa3TBOP Ha HaTpueB GukapboHaT ot 25 g /1 NUTLP BoAa.
[TocTtaBeTe 20 ml oT Hero BbB BcdAka byTunka.iMnperHmpanTte fIMCTHUTE
auckose ¢ bukapboHaTHMAT pasTBop. [MocTaBeTe ANCKOBETE B
CNpUHLOBKa 3a egHokpaTtHa ynotpeba ot 10 ml n usternete
brukapboHaTHMA pa3TBOP, 4OKATO AUCKOBETE Ce CycneHampar.




HOewnHocT 5: NponsBoacTeBo Ha KucnopoAa
ype3 hpoToCUHTE3Aa

OTcTpaHeTe KONKOTO € Bb3MOXXHO NMoBeYve Bb3ayxa, KOUTO €
BMNSA3b/1, OCTaBANKM caMo JMUCKOBE, CyCrneHanpaHn B
bukapoboHar.

3anedyaTanTte Kpas Ha CcnpuHUOBKAaTa C NPbCT U N3CMy4eTe
NNbTHO, ONNTBAWKU Ce Ja HanpaBuUTe BakyyM, Taka Ye BbB
BbTPELLUHUTE NPOCTPAHCTBA HA pacTuUTenHara TbKaH
Bb34yXbT a Ce 3aMeHU C pa3TBOp Ha bukapboHaT, KOUTO
e 6bae AOCTbMNEH U3TOYHUK Ha BbIiepon, 6nmso ao
POTOCUHTETUYHUTE CTPYKTYPU Ha nucrtaTta .




HOewnHocT 5: NponsBoacTeBo Ha KucnopoAa
ype3 hpoToCUHTE3Aa

[TocTaBeTe ANCKOBETE C IUCTa BbB BCEKU BDypKaH. [okpuinte
BCEKWN OT DypKaHUTE C YepBeEHA N CUHSA LenodaHeHa xapTua.

[TocTaBeTe oTaeNiHa eniekTpnyecka KpyLika (He no-marnko ot
70 W) BbpXy BCeKM DypKaH (C xapTuaTa, KOATO 4 rnokpmea). U
OBETE CBETNMHU Ha edHaKBO Pa3CTosAHME. |

[No-pobpu cBeToamMoan, 3aLloTO APYrMTe U3nb4YBaT eHeprus
KaTo TOMMuHa.




OewnHocT 5: NpousBoacTBo Ha KUcnopon
ype3 hpoToCUHTE3Aa

[1pn BKNo4YBaHe Ha namnarta u
3anoysa 3annceaHe Ha BPEMETO
3a n3nnyBaHe Ha OUCKOBETE.

ToBa e KocBeHa MspKa 3a
CKOpOCTTa Ha pOoTOCUHTE3aTa.




OeuHocT 5: lNpousBoacTBO Ha KUcnopona
ype3 hpoToCUHTE3A

34yakante OKOMo 5 MUHYTU U
OWCKOoBeTe 3ano4ysaT ga ce
nsgurat (B 3aBUCUMOCT OT
WHTEH3MTETA Ha CBETNINHATA U
Pa3CTOAHUETO UM).




OewnHocT 5: MponsBoacTBo Ha KucrnopoAa
ype3 hpoToCUHTE3Aa

[lnckoBeTe 3anoyBaT ga nnasaT, Tbi KaTo ocBobOXaaBaT

Kucrnopoa nog doopmaTta Ha MexypyeTta, KOMTo nomaraTt npu
nnaBaHeTo.

BpemeHaTa ca pasnmyHu B 3aBMCUMOCT OT LiBETa Ha
cBeTnnHaTa: Nno-0bp30 e 3a CUHATA CBETIINMHA (TOBa €
BUCOKOEHEPTMUHUAT KOMMNOHEHT Ha €NIEKTPOMAarHUTHOTO
n3nbyBaHe, TOU € Han-edPeKTUBEH B NnpoLeca)




JenHocT 6: XKMBOT B eKCTPEeMHM
yCrioBusl

OpoxauTte (reOnYknTe) TpaHcdopmMmupar 3axapTta
(rnoko3arta) B eTUINOB arikoxon Uin eTaHors 1 BbrnepoaeH
avokecua.

depmMmeHTaUuATa € NpoLec C HUCKa eHeprimHa edPEKTUBHOCT,
0OKaTo OMLIAHEeTO € MHOro no-peHTabuneH u no-ckopoLueH
OT €BONKUNOHHA rnegHa TouyKa.




OenHocT 6: XKMBOT B €KCTPEMHM
yCrnoBuUS

AKO ce HabnogaBa HanMYMeTo Ha BbriepoaeH Anokeua,

e 3HaeM, 4ye e nmano pepmMmeHTaums n criegoBaTtenHo
Bb3MO)XHOCTTA 3a XXUBOT € buna TecTBaHa.

BbB BCUYKU CJtydan Ha Hallnd ekCnepunMeHT 3alrovBaMe
OT KYI1Typa, B KOATO NMa BOaA.




OenHocT 6: XKMBOT B €KCTPEMHM
yCrnoBuUS

Llle nanonssame:

- 1 cyneHa nbXuuya mas (3a npuroTBaHe Ha xns0). Toea e
XUB MUKPOOPraHm3bM, KOUTO JIeCHO ce nosiy4vyaBa,

- 1 yawa Tonna soda (Marnko Haf rnosioBMH Yalla Me>|<ny 22°
n2r°C),

- 1 cyneHa nbXunua 3axap, KOATO MUKPOOpraHU3MmUTe Mmorat
Oa KOHCyMupar.

CobluaTa npoueaypa B KOHTPONMHUSA eKCNEPUMEHT U APYrnTe
ekcnepuMeHTun, pa3paboTeHn Npu eKCTPEMHU YCIOBUSI.




OenHocT 6: XKMBOT B €KCTPEMHM
yCcrnoBus

KOHTpOneH eKCrnepuMeHT:

B yawa pastBopeTe MmasaTa 1 3axapTta B
Tonna Boga. NonyyeHata cmec 6LpP30 ce
nocTaBsa B XepMeTUYHa HannoHoBa
TopbunyKa, KaTto ce OTCTpaHsiBa LEenuaT
Bb3AyX BbTPE U ce 3aTBapsi.

BaxkHO e Ooa He ocTaBa Bb3[yX BbTpPE B
HannoHoBaTa TOpOuYKa.




OeunHocT 6: XKNBOT B €eKCTPEeMHM
ycrnoBus

KoHTponeH onut

Cnep 15-20 muHYTM BmXKOaTe MexypyeTaTta BblepoaeH ANOoKcua B
nogytaTta Topba

Hanununeto Ha mexypyeTa BbImepoaeH AMOoKCUA nokasea, Ye
MUKPOOPraHN3MmTE ca >KUBW.




OeunHocT 6: XKNBOT B €eKCTPEeMHM
ycrnoBus

[lpouenypa Ha ,ankanHa nnaHera“
(Hanp. HenTyH unu TutaH n gBeTe C

aMOHSIK): MoBTOpeTe eKcrneprMeHTa ¢ HaTpues
bukapboHaT nnn aMmoHsK

Ph ankanHu ckanu:

Hatpues 6ukapboHaT nnn coga 3a xna6: Ph 8,4
[lomalueH amoHsk: Ph 11

Titan, Credit NASA

AKO nma mexypuyera,
nMa XMBOT




OeunHocT 6: XKNBOT B €eKCTPEeMHM
ycrnoBus

[lpouenypa Ha ,coneHa nnaHerta”
(Hanpumep Mapc nnu NaHnmen).

[ToBTOpETE ekcnepyMeHTa 3a pa3TBapsHe
Ha HaTpueB Xxnopwua (rotBapcka cos) BbB

BoAaTa.

Ganimede, Credit
AVARYA

AKO nma mexypyerTa,
nma >meor life




OeunHocT 6: XKNBOT B €eKCTPEeMHM
ycrnoBus

[lpouenypa Ha ,KucenuHHa
nnaHeTa“(Hanp. BeHepa, KOATO nMa
BaneXm OT CspHa KUcernuHa):

[loBTOpETE pa3TBapPsAHETO Ha OLET UMK
NIMMOHOB COK BbB BoAaTa 3a KyfTuBMpaHe.

Ph kncenuHHu ckanu:
Ouet: Ph 2.9
JlInmoHoB cok: Ph 2.3

Venus, Credit NASA
AKO nma
MEXypuyeTa,
nma XXUBOT




OeunHocT 6: XKNBOT B €eKCTPEeMHM
ycrnoBus

[lpouenypa Ha ,flegeHa nnaHerta”
(Hanp. Europa vnun Trappist-1 h)

[TocTaBeTe TOpbHaTa B Cba, MbNEH C e unu
n3nonssante ppunsep

Trappist 1h Artist’s impression

AKO HSIMa Mexyp4yeTa,
HAMa XNBOT




OeunHocT 6: XKNBOT B €eKCTPEeMHM
ycrnoBus

[Mpouenypa Ha «nnaHeta ¢ UV»
(Hanpumep Mapc)

HanpaBeTe eKCnepmMMeHT, HO C
HanmnoHoBMAT NnukK nog UV cBeTnnHa




OeunHocT 7: TbpceHe Ha BTOpa 3emMsA

3eMdATa € eAuHCTBEHATa M3BECTHA MIaHeTa C XUBOT. Heka
NOTbPCUM €K30MnnaHeTa ¢ NogobHn ycrnoBus.
Ho Ko napamMeTpu ca BaXHU?

 Pagnyc n maca Ha ek3onnaHetaTa

e ObnTaema 30Ha

e Maca Ha 3Be3naTta JOMaKUH




Paanyc u maca (eKsonnaHera)

TpsibBa ga ce B3emat nNpeasua pagnycbT U MacaTta Ha
nnaHeTaTa, 3a Ja ce OLieHN ageKkBaTHaTa NibTHOCT.

N3non3Bauku Kputepunte Ha mucuaTta Kennep:

e [InaHeTnTE C pa3mep Ha 3emaTa TpsAbBa ga nmart
pagnyc no-manbk oT 2 paanyca Ha 3emaTta. R<2Re

*10 3eMHM Macu ce cunTaT 3a ropHa rpaHuua 3a
cynep3emHu nnaHetn M<10Me



30Ha 32 obutaBaHe

3Be3anTe OT rnMaBHaTa nocreaoBaTenHOCT UMaT Npsika Bpb3ka
MeXxay bnsicbka 1 TemnepatypaTa. Kornkoto no-Bucoka e

NOBBbPXHOCTHATa TeMneparypa, TorfikoBa rno-4ApkKa € 3se3ara U
TONKOBAa Mo-ganey e obutaemara 30Ha.

CunexkTpaJjen Temneparypa K Ooburaema 30ona AU
KJIaC

o6V 41000 450-900

B5V 15400 ' 20-40

A5V 8200 2.6-5.2

F5V 6400 1.3-2.5

G5V 5800 0.7-1.4

K5V 4400 0.3-0.5

M5V 3200 0.07-0.15




Maca Ha 3Be3/1aTa 10MaKHUH

EBontoumsitTa n XXMBOTHT HA eHa 3Be34a 3aBMUCU OT HEWHATA
mMaca. EHepruaTa, KoaTo egHa 3Be3aa MoXKe Aa nosyyu ot
CMHTE3a Ha BOJOPO/, € NpornopLuoHanHa Ha HerMHaTa Mmaca.
A BpemMeTo Ha rnmaBHaTa nocsiefoBaTesIHOCT ce
nony4yaBa, Kato ce pa3aesnim Ha CBeTUMOCTTa Ha
3Be3aara. V3nonssankn CrnbHUETO KaTo OPUEHTUP,
XMBOTBT Ha €Ha 3Be3aa B rnmaBHaTa NocneaoBaTeniHOCT €

t+x/ts= (M=*/Ms)/(L+/Ls)



Maca Ha 3Be31aTa JOMaKHNH

3a rnaBHaTa nocrneaoBaTenHoCT CBETYMOCTTA €
nponopumoHarnHa Ha macata cnopeg L o M3

t+/ts= (M*/Ms)/(Mx3-5/Ms3-9)=(M#/Ms) 25

t+/ts=(Ms/M )25

KaTo »xuBota Ha CnbHueTo tS=1010 roguHu,

NPOAbITKUTESJIHOCTTA Ha KNBOTA HA €4Ha 3BE€3/[a €.

t+~1020.(Ms/M=)2-5 rogunu



Maca Ha 3Be31aTa JOMaKHNH

Heka na4yncnum ropHaTa rpaHuua 3a MacaTa Ha 3Bes3faTa,
Taka Ye BpeMeTo Ha NpecTon B rnaBHaTa nocneaoBaTeniHocT

na e Han-manko 3 x 109 roanHun, 3a oa gagem Bpeme 3a
pa3BUTME Ha XUBOTA.

M* = (10-10x t)-0.4 Ms
M>* = (10-20 3 000 000 000)04 Ms

M* =< 1.6 Ms



B TbpceHe Ha BTOpa 3emA

Exoplanet Mass Radius Distance to star |Star Mass Star Spectral
in masses of in AU in masses of the |Type/surface

in Earth radii sun temperature

Beta Pic b 4100 18.5
HD 209458 b 15.10
HR8799 b 14.20
Kepler-452 IRGeWa 1.59

Kepler-78 b EKG}e 1.20
2.19 unknown
Tau Cetc 3.11 unknown
TOI 163 b 387 16.34
Trappist-1 b [0S 1.09

TW Hya d
(yet unconfirmed) 4 unknown

IDNHKA NN 12.60 2.39
Kepler-138c gy 1.20
Kepler-62f &y 1.41

Proxima
Centauri b 1.30 1.10

HD 10613 b VXY 2.39




B TbpceHe Ha BTOpa 3emsA

Exoplanet Mass Distance Star Mass Star Spectral
Radius )
Name In masses of to star in masses of the |Type/surface
in Earth radii
Earth Sun temperature
1.73 A6V

Beta Pic b .

HD 209458 b pexieRel) 1510 . 1.10 GOV
HR8799 b 2226 14.20 . 1.56 A5V

S Col E i) unknown 1.59 : 1.04 G2V
Kepler-78b  EK] 1.20 . 0.81 G

2.19 unknown . 0.29 M3.5V
Tau Cet c 3.11 unknown . 0.78 G8.5V
TOI 163 b 387 16.34 . 1.43 F
Trappist-1b [0k 1.09 ; 0.08 M8

TW Hyad
(yet unconfirmed) 4 unknown 0.7

HD 10613 b 3= 239 . 1.07

Kepler-138c el 1.20 : 0.57

Kepler-62f 2.80 1.41 . 0.69

Proxima
Centauri b 1.30 1.10 . 0.12

HD 10613 b  [3z=e 239 ; 1.07




NeuHocTt 8: EkcTpakuua Ha AHK

NocnepoBatenHoctTa Ha 1HK no3BonsiBa oTKpuBaHe Ha CbLieCTBYBaHETO
Ha XXUBOT (HacCTOSAL, UTM MMUHArS) U TOBa Ce M3MNoJi3Ba 3a TbPCeHe Ha
xusot B Kocmoca.

Monekynata Ha JHK e MHOro gbnra n NbfiHa ¢ NPOTEMHU (KATO TOMNKa BbIIHA)
BbTPE B KINeTKUTe.

Pa3TBop 3a pasrpaxaaHe Ha KneTtkaTta:

e 1/2 yawa Boaa

* 1 yaeHa NbXWUYKa COJN, HAaTpPUEB XJlIopuAa, 3a NpeMaxBaHe Ha NMPOTENHNTE U
No TOo3n Ha4YuH ce oceodboxaasa [IHK

3 cyneHun nbLXuumM HaTpueB 6uMkapb6oHaT, 3a Aa nogabpxare pH Ha
pa3TBoOpa ankaneH noctodaHHo u 4ye, [JHK octaBa HepasrpaaeHa

[NoGaBeTe npenapart 3a MUEHe Ha CbAOoBe, 10KaTO PasTBOPbLT Npuaodue
CbLMA UBSAT, 3a Aa pa3dbunete membpaHata Ha Ma3HUTE KNEeTKU CMecCeTe, 693 ua
obpasyBaTe nsiHa, 3a ga nonydnte gobvp narneqn Ha AHK. . i




NenHoct 8: EKcTpakuua Ha AAHK

[lpuroTBAHe Ha KNETHbYHUAT COK «OT
aoMaTun«

2 CyNneHn NMbXUun goMmaTeHa Kalla-
HamMma4dykauTe c Bunuua, AoKaTo CTaHe Ha
nope.

[JobaBame nHoBaTUBHUA Pa3TBOP
(06eMbT Ha pa3TBopa € ABOWHO NnoBeye
OT TO3M Ha JOMAaTEHOTO Mtope).

Pa3bbpkBame BHMMATENHO, 3a aa
pa3bnem KneTknTe, kKaTo BHUMaBame ga
He wynHe. Crieg ToBa nacupame, 3a aa
OTCTPaHUM eapuTe napyeta
CbAobpXaHMeTo BbLTPE B KIeTKUuTe e B
COKa




NenHoct 8: EKcTpakuua Ha AAHK
Hanpasete JHK Bugnma

Korato nma mHoro Bepurn Ha [JHK, Hue ro Bmxgame kato 6sn obnak
(conta My npugasa 6enesHukas uBAT, JHK He ce Buxaa ¢ npocTo OKo).
[lobaBaAMe BaBHO arikoxorsl, Kato ro Kanem rno cTeHaTa Ha YyaliaTta CbC
COK, 3aLL0TO UCKaMe CIOAT arnkoxor Aa OCTaHe Haf coka, 6e3 aa rm
6bpkame.

Cnep 3 nnn 4 MnHyTK ce obpasyBa OAn
obnak ot [QHK, konTo ce arnomepupa u
cTaBa BUOUM (KaTtepu ce 00 Bbpxa).
[1o6aBsa ce ankoxon, 3awoTto HK He e
pa3TBOpMMa B arikoxos U Taka ce
obpasyBa obnak ot [JHK.




U3Bonu:

3ano3HaTu CTe ce C NoOHATUETO obuTaema 30Ha.
BbBeaeHo e NoHATUETOo acTpoduonorus.

[loka3BaTte kak e Bb3MOXXHO [la ce reHepupa
KMCNOPOA 1 Aa ce NMonyYun BbrmepoaeH ANOKeUa,

Kak ga Hamepum BTOopa 3eMs.




bnarogapa Bu mHoro 3a
BalleTo BHMMaHue!




