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Cnop Teopuil HarpeBaHuA
7 OXJIAXK/IeHHA IJIaHeT

TeMa r100JIBHOTO TIOTEIUIEHHS] — OJIHA U3 TIOIYJISI PHEHIITIX
HAyYHBIX MPo0IeM, 0OCYKIaeMbIX B HACTOSIIIIee BpeMs He TOJb-
KO B HAyYHBIX, HO U B OOIIECTBEHHbIX Kpyrax. OIHAKO 3TOT BO-
IIPOC HEPA3PHIBHO CBSA3aH C TEMOW JIEIHUKOBBIX NepuoaoB. [la-
J1a, UIMEHHO, TOTEIUICHU U TOXOJIOAAHUM, TaK KaK IPOUCXO-
Js1iee B HacTosilee BpeMsl Ha 3emile BCEMUPHOE NOTeIIeHUe
HE MIepBOE B UICTOPUHU CYILIECTBOBAHU S 3€MHOT'0 I1apa. Takxke Kak
JIETHUKOBBIN MEepUOJ1 ObLT HEe €TMHCTBEHHBIM.

Tema noxosnoaaHui U NOTEIJIEHUI TECHO MeperuieTaeTcs eie
C OHOM HAy4YHOU MpoOsieMoi. Yke oueHb AaBHO (IO MEHbIIen
Mepe, Ha TPOTsKEeHUH Bcero XX BeKa) B HAyKe CYIIECTBYET CIIOp
MeXy CTOPOHHMKAMH JIByX KoHuUenimii. OgHM MojaraioT, 4To
3emisl OCTHIBAET, APYrve — 4To HarpeBaercs. JJaHHBII BOIIpOC
JEWCTBUTENIbHO OYEHb CJIOKEH ISl aHAIN3a, Beb OHOBPEMEH-
HO MPUXOAUTCS YYUTHIBATH HEMMOBEPHO OOJIBIIIOE YUCIIO ACTPO-
HOMHUYECKUX, KIIMMATHYECKUX, (PU3UKO-XUMHUYECKUX U OHOJIO-
ruyeckux pakTopoB. U, kpome Toro, moMUMO Criopa Mex 1y CTo-
POHHUKAMU OXJIaXJIEHUS U HarpeBaHUs, CYIIECTBYET ellle OIHO
pasjesieHre MHEHUN — B paMKaX KOHUEMNIMYA HarpeBaHUsl 3eM-
. OIHU y4eHble IPUMKCHIBAIOT MOTEIIEHNE 3eMIIA JEUCTBUIO
TOJIBKO (PUBUKO-XMMHUYECKHUX (PAKTOPOB — HAIIPUMED, «BBIAECTIC-



HUIO TeIla B MPOLECCe I'PABUTALMOHHOTO CXKATHS TIJIAHEThI».
Jlpyrue BO BCEM «BHHAT» AaHTPONOI€HHBIN (PAKTOp — T. €. YCH-
JIEHUE «MTApHUKOBOTO 3eKTa» N3-3a MOBBIIIEHUS B aTMOChe-
P€ YPOBH$ YIJIEKHUCIIOTO ra3a B IPOLECCE CKUTAHUS PA3IUYHbIX
BUJIOB TOIUIMBA.

JlaBaiiTe pacCMOTpPHUM, KTO k€ IpaB — T. €. OCTBIBAET 3eMJIsS
WIA HarpeBaeTcs, U Kakue MPUYMHbI TOro wim apyroro. U cpa-
3y K€ CKa)Xy — KaK 3TO 3a4acTylo CIy4aeTcs B HayKe (1 He TOJIbKO
B HayKe) UCTMHA BKJIIOYAeT B ceOs Bce (WM MOYTU BCE) CyIIe-
CTBYIOIIME TOUYKHU 3PEHUSI, HA TIEPBbI B3NS KAXKYIIUECs MPO-
TUBOIIOJIOKHBIMU. Bee n1eno B Tom, 4To 3emiisi OTHOBPEMEHHO
HarpeBaeTcsi U OCThiBaeT. TOuHee, MPOLECC OCTHIBAHUS TIPOMC-
XOIWJI TOJILKO B HAYaJIbHBIM MEPUO]] UCTOPUM CYILIECTBOBAHUS
riaHeTsl. VI B Hacrosiee BpeMs IUIAHETA TOJIBKO HarpeBacT-
csi. Ho nmepBoHayasibHO OXJ1axJeHre ObUIO HEBEPOSTHO 3HAYM-
TeJbHbIM. [IpurHamMy HarpeBaHus ABJIAIOTCA KAK €CTECTBEHHBIE
(pusuko-xumuyeckue GakTophl, Tak U aHTporioreHHsie. [1moc —
OUOJIOTUYECKHE.

[Mocne Toro, kak 3emiist 00pa30Baiach U3 COTHEYHOrO Bellle-
CTBa — ObUIa BHIOPOIIIEHA B OKOJIOCOTHEYHOE KOCMHUYECKOE MPO-
CTPAHCTBO B BUJIE TUTAHTCKOM KarlJli pacKaJeHHOTO BellecTBa —
OHA Hayajla OCTBIBaTh. JIEJI0 B TOM, YTO KOIJa BELIECTBO ILIa-
HeTbl ObuT0 B HeApax CosHIA, OHO MOABEPrajloch 3HAUMTENb-
HOUM TpaHcopMalvy [1aBIEHUEM, 3HAYUTESbHO OOJIbIIeH YeM
9TO UMEET MECTO B HEAAPaX CaMUX IUIaHET.

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



pazoBasleics maaHeTsl. ['0pa3go B MeHbIlel CTeNeHn OCThIBa-
7 Heapa 3emi (v 000 IPyTroil TIAHETHl), TaK Kak K [IEHTPY
TUTAaHETHI CTeTieHb TpaHC(opMaIK IEMEHTAPHBIX YaCTHIL B CO-
CTaBe€ XMMUYECKHUX JIEMEHTOB [TOCPE/ICTBOM JIaBJIEHUS BO3pac-
Taer.

Wrak, miaHetsl nocie Beixoga U3 coctaBa ConHua (3Be3/1bl)
HAUMHAIOT OCTHIBATh, U B TIEPBYIO OUYePe/ib, OCTHIBAHUIO MOJBEP-
raloTcsl MOBEPXHOCTHBIE cilou. Kak BUauTe, rnpaBbl CTOPOHHUKHU
KOHIIETIIIMYU OXJIQKJIEHUSI 3eMJIM — HO TOJIbKO HAIOJIOBUHY.

Opnako nocse Bbixoaa u3 cocraBa ColHIa, IUIAHEThl HAYMHA-
10T MMOJIBEPraThCsl BO3/IEHCTBUIO TAKOT'O MOIITHOTO HATPEBAIOIIIETO
(paxTOpa, kak ucnyckaemble COJHIIEM JIEMEHTAPHbIE YACTULIBL.
Jlio6ast 3Be31a HArpeBaeT «CBOM» TUIAHETHI TP TIOMOIIIH UCITyC-
KaeMbIX JIeMeHTapHbIX yacTull. Harpes ocyiiiecTBiisieTcs: ABOsI-
KUM 00pa3oMm:

1) CoynapeHreM UCITyCKaeMBbIX YaCTULl C XUMUYECKUMHU 3JIe-
MEHTaMU B COCTaBE IJIAHETHI;

2) XUMHYECKHE JIeMEHTHI MJIaHEThl HAKAIUIMBAIOT (IIOIJI0-
IIAI0T) COJIHEYHbIE YACTUIIBL. BOJIbIlie MOJIOBUHBI JOCTUTAIOIINX
TUIAaHET COJIHEYHBIX JIEMEHTapHbIX vyacTul] oOnagaoT [lonsvu
OtrankuBanus (MOAPOOHO TEMbI MPUTSIKEHUS U OTTAJTKUBAHUS
Oy/IlyT pacCMOTpeHHl Ha caiite «d30Tepuueckoe EcrecTBo3HaA-
HHMEe», KOTOpbIil BbliiJieT B Onukailiiee Bpemsi). Bonbine Bce-
ro cpeau HUx (potoHoB ¢ [lomsamu OTrankuBaHus, NpuHaje-
KAlUX K pajno, MUKPOYACTOTHOMY U BUIMMOMY JUANA30HAM.
NmenHo Takoro poga yactuupl ¢ [lonssmu OtrankuBaHusi, Ha-



KaIlJIMBa€Mble XMMUYECKUMHU 3JIEMEHTAMU B COCTaBE TUIAHETHI,
MOBBIIIAIOT CYMMAPHYIO TEMIIEPATYPy XUMUYECKUX JIEMEHTOB.

JlaHHble /1Ba crioco0a HarpeBa 4acTHil B COCTaBe JIEMEHTOB
IUIAaHEThl COJIHEYHBIMU YaCTULIAMU OTJIMYAIOTCS JPYr OT Jpyra
BpPEMEHEM, B TEUEHHE KOTOPOTO COXPaHSETCsl OBBIIICHHAS TEM-
neparypa. MoxxHO paccmarpuBarh COyJapeHUE KaK KPaTKOBpPE-
MEHHBII croco0 MOBBIIIEHUs Temneparypsl. B To Bpemsi kak
HakoIUIeHre (MOIIoIIeHne, akKyMyaupoBaHue) yactul] ¢ [lomns-
Mu OTTaJIKUBaHUS — 3TO HE MPOCTO JIOJITOBPEMEHHBIN CIIOco0,
a crmoco0, BeayIuil K CyMMapHOMY HarpeBy BEIECTBA IJIAHETHI,
HE ucyesamouieMy co BpeMeHeM. FIMEHHO 3TOT BTopou (hakTop
OKa3bIBAET OCHOBHOM HarpeBaroiui 3(pdexr.

ConHeuHble YacTUlbl, BCTpeYas Ha MyTH IJIAHETY, BEAYT ce-
0s1 mo-pazHomy. Bce onm crepyor non Biustauem [lons [Tpu-
TSOKEHUS ITUIaHeTshl. Kakas-To 4acTh U3 HUX Cpa3y OTpaXaercs
B pe3yJibTaTe COyJapeHus C XUMUUYECKMMU JIEMEHTAMU IIaHe-
Thl. JIpyrasi — ocraercst B BEpXHHUX CJIOsIX aTMOC(ephl, B COCTa-
Be MOHOC(pephl. Tperbsa — normomnaercsa 3JeMEHTAMH BCEX CIIO-
eB atmoc(epsl. YeTBepras — MOMIOMIAETCS JEMEHTAMHU TBEP-
JIOTO Y JKUJIKOTO BEUIECTBA Ha MOBEPXHOCTU IulaHeThl. OHaKo,
B KOHEUHOM UTOTre, Cy/1b0a OOJbIIeN YacTH MOIJIOMIEHHBIX JIe-
MEHTaMHU YacTUL] — ABUTaTbCs OT IEMEHTA K JIEMEHTY, BHU3,
B HAIIpaBJIEHUM LIEHTPA IJIAHETHI, MOAYUHSAACH AercTBHIO ee [1o-
a4 [Tputsaxenus.

K cioBy cka3arp, oxjax/IeHre MOBEPXHOCTHBIX CJIOEB ILIa-
HETHI, KOTOPOE IMPOUCXOOUT KaXkIyl0 HOYb, B XOJOAHYIO IIOTO-



1y, B XOJIOAHOM KJIMMaTe W B XOJIOMHOE BpeMs roja, BbI3BAHO
MMEHHO T€M, YTO HAKOILJIEHHbIE JIeMEHTAaMM COJTHEYHbIE YaCTH-
bl ¢ [Tonsamvu OTTankuBaHus yXOAAT BHU3, B HAIIPABJIEHUH 1IEH-
Tpa IUIAaHETbl. A HOBBIX COJIHEYHBIX YaCTUIl B 3TO BpeMsl JiU-
00 He mocTymnaer BoBce (HOYbIO), JIMOO MOCTymaeT Majo (B XO-
JIOAHBIM CE30H, B XOJOAHOM KJIMMAaTe M B XOJIOOHYIO MOTONY).
Ho 3TOT X010 — 3TO BCEro JIMIb BO3BpAIlIEHUE XUMUUYECKUX
3JIEMEHTOB B COCTaBE MOBEPXHOCTHBIX CJIOEB IJIAHETHI K CBOEMY
€CTECTBEHHOMY COCTOSIHUIO, KOTOPOE MPUCYILIE UM BHE ITPOLIeC-
ca TpaHc(popMalvy COJTHEYHbIMU YaCTUIAMMU.

BoT 1 BBIXOAMT, YTO MO-CBOEMY MpaBbl CTOPOHHUKU OOEHX
KoHHenuui. Beixoasa u3 coctaBa CoJiHIIA TJIAHETHI OXJIAXKJAI0T-
csl, XOTsl U He MOMHOCThI0. K 1IeHTpy — Temneparypa noaaepxu-
BAeTCs Ha BBICOKOM YPOBHE, XOTSI U HUKE, YeM OHa ObLJIa TO-
rJa, Korja BemecTBo Bxoauso B coctaB ConHia. OgHako oxJia-
KJICHUIO TUTAHET MPENSTCTBYET MX HarpeB ucnyckaeMbiMu CoJH-
neM yactuiaMu ¢ [ongavmu Orrankusanus. CoHeYHbIe YaCTULIBI
«OCEIAT», B MEPBYI0 OYEpEb, B LIEHTPE IIaHeT. Yem fasblie
OT LIEHTPa, TEM MEHBIIIE B JIEMEHTAX HAKAIIJIMBAETCS COJTHEUHbIX
YacTull, MO3TOMY K nepudepuu IIaHeT TeMIIEpaTypa BellecTBa
yMeHblaeTcsi. XOTs He clie/lyeT 3a0bIBaTh, YTO K LIEHTPY JH0O0T0
HeOECHOTO TeJia TeMIiepaTrypa pacTeT BCIe/ICTBUe TpaHcdopma-
1[MY TPaBUTAIUEH.

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



JieJlaéM, HO B 9TOM BECb CMbIC/ Hallled Ku3HU. KU3Hb Tak Ta-
uHcTBeHHA. Kaxapiii 3 Hac o0namaeT COOCTBEHHBIM TTPEICTaB-
JIEHUEM O MMpE, HO B LIEJIOM 3TO 3HAaHUE HUUYTOXKHO. 1 Bce MBI
HE OCO3HAEM, YaCThIO YEro fABJsgeMcs. Mbl MOXeM MUJUIMOH pa3
ckazatb «bor», «TBopel». Ho 9T0 HU Ha MOTY HE pacKpoeT Iie-
pexn Hamu cyTh 3Toro Hedro. Tak moyemy Obl MpoCTO HE MyTelle-
CTBOBATh 110 JKM3HH, OCO3HABAS, UTO aOCOIOTHO BCE MOfIBEPIKE-
HO nepemeHaM. U eciii Bbl HECUACTIMBBI CEMYAC, TO 3TO HE O3HA-
JaeT, 4To Tak OyJeT Bcerja.

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



Anpa I'anatuk v 3Be3bI —
CPaBHMTEJIbHAS XapaTepuCTHKA

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

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

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



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

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

JIio6oe Anpo [anakTvku B caMOM Havajie CBOSH KU3HU UMe-
€T B CBOEM cocTaBe OoJibllle XUMHYECKHUX 3JIEMEHTOB, HEXEJIN
OHO CONEPKHUT certuac. YeM OoJIbIlie BEIeCTBa B COCTaBe HeOec-
HOT'O TeJia, TEM BBIIIEe TEMIIEpaTypa TOTO BEIECTBA — T. €. TEM
B OOJIBbIIICH CcTerieHn TPaHC(hOPMUPOBAHBI YACTHIIBI €r0 JIEMEH-
TOB — T. €. TeM C OOJIbIIIel CKOPOCTHIO UCITYCKAIOT (OUP YaCTHUIIBI
¢ INomamu OtrankuBanug. 1 noMruMo 3TOro, B Ha4aJIbHBIN STAIl
Ku3HU fAnpa [anakTvky ero XMuMUJIecKue 1eMeHThI ObLUTH Oosee
oorarel yactuniamu ¢ Iomsavmu OtrankuBadus. Bee 310 BMecTe
B35ITO€ MPUBOAUT K TOMY, YTO B paHHeM fAape 'ajakTuku Xu-
MUYECKHUE IeMEHTh UMeJIM OOJIBIIYI0 TeMIepaTypy — T. €. UX
Macca ObllIa MEHbILIE, a aHTUMAacca OOJIblIe, YeM Mo3aHee (M Ha-
npumep, ceituac). M mosromy OoJibliiee Yucio XUMUIECKUX J1e-
MEHTOB MCTEKaJio U3 Aapa, organsisck oT ero neHrpa. 13 sto-
IO UCTEKAIOIIEro BelecTBa Kak pa3 u (POPMUPOBAIUCH 3BE3IBI.
W, cooTBeTCTBEHHO, Te, OoJlee paHHUE 3BE3[Ibl, BOMpAH B ceOs
Oosblie BeriecTBa. T. €. Te 3Be3/Ibl, UTO 00Pa30BAUCH TIEPBHI-
MU, cofiepxaiu B cebe Oobllle XMMUUECKUX d5ieMeHToB. U 1o-
MHMO 3TOT0, BEIIecTBO 0ojiee paHHUX 3Be31] ObUTO Oojiee Oorato
yactuamu ¢ Iomxssvm OTTaakuBaHus.



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

JlJ1si OATBEPKACHUS JAaHHBIX PACCYXkJEHUM MPUBEAEM Clie-
nytoriye (hakThl.

Cyl1iecTByIOT ABE OCHOBHBIX Pa3HOBUIHOCTH [ ayllakTuk: 3.1-
JAunmuuecKue U cnupaavhuvle. Bot nx xapakrtepuctuku. «Oko-
70 25% wu3ydeHHbIX ['amakTUK MMeeT KpyIiayl WM JUIMITU-
yeckylo ¢opMy. [1oaToMy uX Ha3blBAOT aaunmuueckumu 1a-
JIAKTHKaMU (B KJIaccUpUKAIMK STOT TUI [‘alakTHK 0003HAYaIoT
cuMBosioM E). D10 — Hanbosee mpocTeie 1Mo CTPYKTYype, 3Be3THO-
MY COCTaBY M XapakTepy BHYTPEHHUX JBUKEHUI CUCTEMBL. B HUX
He OOHapyKEHO 3Be3]] BHICOKOW CBETMMOCTH (CBEPXTMIAHTOB),
camble SIpKME 3BE3/lbl B JUIMNTHYECKUX [anakTukax — Kpac-
HBIE TUTAHTHL. ... B 3aBUCMMOCTH OT CTENIEHH BUAUMOTIO CHKATHS,
IIMNTUYECKUE TYMAHHOCTU MOJpa3JesieHbl Ha 8 TMOATUIIOB:
ot cepuueckux cucrem EQ no dedyeBmiieodpasusix E7 (1ud-
pa yKa3bIBaeT CTeNeHb Cxkatus)» («Pusuka kocmoca», CtaTbs
«lanaktukm», . pegakrop — npod. C. b. Ilukeavuep).

«JIpyrou, caMplil paClipOCTPaHEHHBIN THUII [ alakTUK (X OKO-
710 50%) oTyaeTcs OOJBIITUM Pa3HOOOpa3UEM CTPYKTYPbL. DTU
3BE3[HbIE CHCTEMbl MMEET JIBa WJIM HECKOJIbKO KJIOUKOBATHIX
CTIMPAJIbHBIX PYKaBOB, 0OPA3YIOIIUX IIOCKYIO O0IACTD «IUCKa»,



a B 1leHTpe ['anakTuku pacnonoxeHo cgepounaibHoe saapo. Mx
Ha3bIBAIOT CRUPANBbHBIMU Y 0003HAYAIOT CUMBOJIOM S (TaM ke —
«Puznka kocMoca», Ctarbsl «[ alaKTUKW»).

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

Kak u3BecTHO, packajieHHO€ BeIleCTBO, KOTOPOE CBETUTCS
IIPY 3TOM TOTyOBIM CBETOM, UMeeT OoJiee BBICOKYIO TeMIepary-
PY, HEKEJIM PACKAIIEHHOE BEILIECTBO, CBETAIIEECS KPACHBIM 1BE-
toM. OTCI0a MOKHO ClIeNaTh BBIBOJI, UTO CUHUE 2uzanmwvl 00-
Jee Hazpemvl, uem KpacHwvle. I oorvwas memnepamypa cu-
HUX 36€30 0065ICHAIeMCSl KAK pa3 00AbUWUM YUCAOM 8 UX CO-
cmaege XumMu4eckux 3,1eMeHnos, 4o agnmomamuuecKu .Jie-
uem 3a coOoil OONbLUIYH 8eAUUUHY CMeneHU mpaHcghopma-
yuu uacmuy, 8 cocmage 31emenmod. CooTBEeTCTBEHHO, MeHee
8bICOKAsl MeMnepamypa KPacHvlx 368€30 00°6ICHSeNCst MeHb-
WUM YUCAOM XUMUUECKUX INEMEHNO8 8 COCMA8e IMUX 36€30
U MeHblUell CMmeneHb0 mpanchopmayuu yacmuy, 31eMeHmos



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

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

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