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CnpaBquble Ta6n|n|.|b| no
<Dm3mquKV|M XapaKTepI/ICTI/IKaM/

ECTECTBOSHAHI/IIO

XapaI(TepI/ICTI/IKI/I PafMOaKTUBHOTO pacmaja

Ynenbnaa TEINIOEMKOCTD IINPOKO

pacnpocTpaHeHHBIX MAaTEPUATIOB

PAOUOAKTUB- PACNAL NMEPVOA NONy-
Hbi U30TON PACNAQIA (roabi) MATEPUAN YAEJIbHAA TEMJIOEMKOCTb
Vrnepon-14 14 14 3 (O>xoynb/rpamm « °C)
poA c— "N >7 x10 Boaa (K1aKoCTb) 4,18
. 40 Teepgoe cocTosn-
Kannii-40 40k <: 40'2; 13 x10° Hue BoAbl (nen) 21
WcnapeHunsa Boabl 2,00
YpaH-238 28y _, 206p, 45 x10° Cyxoli Bo3ayx 1,01
- bazanbt 0,84
Py6nanin-87 82p _» 85y 49 x10"° FoanuT 0,79
Keneso 0,45
YpaBHeHus Meap 038
CBuHel, 0,13
SKCLEHTPUYHOCTE — PACCTOAHME Mexay dokycamm .
HeHTP [SIMHa OCHOBHOW OCK CaoiicTBa BOJbI
Mpanment = —onANHA NSMEHENNA SHAUCHWATIONA | | Snepria, nornowaemasn Npu TasHNA .............. 334 [x/r
paccToaHue
DHeprus, BblgenaemMas Npu 3amep3aHnm .......... 334 [x/r
CKOPOCTb N3MeHeHMA = ”3MeHe:”§;:a”eH“ﬂ SHeprus, norsolaemas npy UCNapeHnut ... ......... 2260 [/t
P DHeprus, BblgensaemMas Npu KOHAeHcaUun ... ..... 2260 Ox/r
Macca
fnotHoctb = o6bem MnoTHOCTb Npun Temnepatype 3,98°C .............. 1,0 r/mn
CpegHuil XMMMU4YeCKNii COCTaB 3¢ MHOM
KOPBI, rTupocdepsl 1 Tponocepsr
SJIEMEHT 3EMHAA KOPA TMAPOCOEPA TPOMOCOEPA
(cumBon) MpoueHTHasA macca | MpoueHTHbIN 06bem MpoueHTHbIN 06bem MpoueHTHbIN 06bem
Kucnopog (O) 46,10 94,04 33,0 21,0
KpemHnnia (Si) 28,20 0,88
AntomuHuin (Al) 8,23 0,48
Keneso (Fe) 5,63 0,49
Kanbumin (Ca) 4,15 1,18
Hatpuin (Na) 2,36 1,11
Marnuin (Mg) 2,33 0,33
Kanun (K) 2,09 1,42
A3zot (N) 78,0
Bogopog (H) 66,0
Mpoune 0,91 0,07 1,0 1,0
W3JAHUE 2010 FOAA

JlaHHOE M3JjaHNe CIPaBOYHBIX TAOMII [0 eCTeCTBO3HAHNUIO IIPeHA3HAYEHO I |+
JCIONMb30BaHMA B KIaccax HaumHas ¢ 2009-2010 yuebHoro ropa. Ilepsoit |.
KOHTPOJIbHOI paboToif, rae OYAYT MCIONb30BAHBl NaHHbIE TAOMMIIBI, CTAHET [ .7 7
9K3aMeH II0 €CTEeCTBO3HAHMIO, 3all/IJaHMPOBaHHbI Ha sAHBapp 2010 ropa, [.. - "
1 1O QU3MYIECKMM XapaKTepUCTUKAM 1 €CTECTBO3HAHMIO. i
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KpyroBopoT ropHbIx mopoj, B 3€MHOM Kope

CooTHoleHNne pasMepa MepeHOCUMBIX
YaCcTHUI} U CKOPOCTU TeYEHN I BOJbI

100’OEIIIII|'|T| UL I ALLLLL AR LLLL UL
= BanyHbl
T R A o EEr -f25,6f---mmnnn--
10,0 & = BynbiKHUKM
= = / ’
S C
OCAAOYHBIE FOPHbIE < T 0L / lanbka
noropAbl % = g /
[=3 v =
& T < R Y RN} 3] S ——
N = 2 T o1k /|
HE g z = =
S 2 g (e TeMNePaTypy, Wi, s E c Mecok
) ® we. MeTamopg, 5 < /
=Z\3 ex [E 3 0,01 E
g\ 3 s E o ] -0,006 f------m---
2 ﬁg. Q = = ’
O\ = _
?% = BYJIKAHUYECKAA 0.001 / Cyrnunok
% Z norPOAA ’ E
B4ttt CEREEEE CEEPEER! PEREREY 0,0004-f-----------
METAMOP®U3NPOBAHHAA - MmuHa
TFOPHAS TOPOJIA 0,0001 Lipunl Lol ol 1o
(=] (oNe) o v = v = v =
P o5 1 © &8 98
2 8 v S &8

CKOPOCTb TEMEHUA (cm/c)

[laHHbIN 0606LEeHHbIV rpaduK NoKasbiBaeT, KaKasa CKOPOCTb
TeyeHuA BOAbl HEO6X0AVMa ANA TOro, YTobbl NoAfepPKMBaTb
(HO He HauaTb) ABUXKEHME B HEI YaCTULbl ONpeAeNeHHOro
pa3mepa. BO3MOXHbl OTKNOHEHNA OT yKa3aHHOWN BeMYVHbI,
BbI3BAaHHbIE MJIOTHOCTbIO 11 POPMOI KOHKPETHOM YacTULbl.

Cxema ngeHTNIUKAINY BYIKaHNYECKUX ITOPO PA3MEP
A ¢ I Y. PONL | PASMER | TEKCTYPA
& O6cuaman basanbToBOE CTEKNO s < Henopwucras
o - ® (06bIYHO BBIFNAAUT YEPHDBIM) G g c
8 SEE § g | Crexno-
= T é ] Memsa BynKaHnyecKui wnak g ] B1AHaA Eggg‘&aﬂr
= << Z
o o Q3 . MopucTbin . ny3blPbKM
T o E (E MopucTbiia puonut aI'I)AESVIT Mopucrbiia 6asanbT o< | Menko- yra3a)
° S (€5 £ S |3epHucran
w z|ne Puonut AHpesnT Basanbt g -
o
<
9 2 - Awnab6as - 5
E g | <7 Nepwu-| S = 2 Cpenne-
i g é % IpaHut Luoput ra66po RoTMT |:§|:' =S |sepHmcran Henopucras
1)
X 0 S
> o [
E = ;% KpynHo-
m TC= Mermatur 53 E
s ‘ o2 3epHuUCTas
S
§ CBETJIEE |« | LIBET | | |} TEMHEE
-
Y MEHbUE < fnnotHoCTb 4 | |>| BONbLLE
a ;
OENb3UTHBIN -
£ (60orar Si, Al) T COCTAB T ‘ i; MATHE3UTHbIN
i , (6orar Fe, Mg)
& 100% —— { A 100%
x ] Kanuesbin ya - AN —
— rnoneson wnar 4 A-".\-" "'x"' —
—{+(oT po3oBoro g0 6enoro)‘;, 'l/‘ i ,{/ x.-'x.-:J.-x.- -
- A R -
-2 75% — Keapuy _III i i '/4-\. won '\4 ~ | —75%
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b = — . po6enoro) * ./ [ e e —
o % ] L. . lnarnoknasHblil nonesomn R "'1 | |
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a 3 — Buotut |
w T — —
§ 5 25% — OIII/IBVIHV —25%
s ) (3eneHbin) |
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Cxema I/IHCHTI/I(i)I/IKa].U/II/I OCaJOYHBIX IIOPOJ

HEOPIAHVNYECKUE OCAAOYHbIE MOPOAbl, COOPMUPOBABLUUECA HA CYLUE

TEKCTYPA PA3MEP YACTUL| COCTAB MPUMEYAHUS rOPLOE AAWE, abi | OBOSHAUEHNE
TanbKa; GYNbKHUKN n/unin OKpyrneHHbIe YacTuLbi KoHrnomepar
BajnlyHbl, BKpanjeHHble
B NeCOK; CYrMNHOK n/vinn y "
acTULbl yrnoBartoii
ravHa B ocHoBHOM Bpekunsa
. dopmbl
KBapL, Noneso
Knactuueckaa | necok Lnat 1 MuHepanel Pa3mep yacTuL, OT MenKo- n
(06nomouHan) | (610,006 g0 0,2 cm) [NVIHbI; Takke 710 KPYMHO3EPHICTbIX ectaHuK
BCTpeyaloTca
yacTILbl APYTAX —_——
Cyrnl/IHOK Lbl APY! OyeHb MeNKO3epHUCTbIe AneBplllT T__._— __ .__
(o1 0,0004 oo 0,006 cm) FOpPHbIX NOPOA yacTuubl el
1 MUHepanos
fnmka OAHOPOAHaA CTPYKTYPa, FMuHMCTbIN CnaHey E—— ——
(MmeHee 0,0004 cm) Jlerko pacujennserca FE— —

OCALO4HbIE MOPOAbI, COOPMUPOBABLUUECA B PE3YJIbTATE XUMWYECKUX /U OPFTAHNYECKUX NMPOLIECCOB

HA3BAHUE
TEKCTYPA PA3MEP YACTUL, COCTAB MPUMEYAHUSA FOPHOW NOPOABI | CP o MAMCHVE
Fanut KamenHasa conb
I Kpuctannbl
- OT menko- go '
Kpmgzagﬂ prI'IHO3epHVIleTOFO o6pasoBaHHble
ninyeck rmnc XMMNYECKUMU OCafikamul 1 KameHHbIN runc
- ncnapeHnAmm
[Honomut KameHHbIll gonomut
Kpucrannuueckas CuemeHTVPOBaHHble 06NOMKM T T T
nnm buoknac- Kanbuut PaKOBWH UMK 0cafKoB 6ronoru- N3BeCTHAK [ [ I
TUyecKas OT MUKPOCKOMNYECKOTO YECKOTO MPONCXOMKAEHNA [ [ I
[0 KpYMHOro
Buoknactuyeckan CnpeccoBaHHble

BUTYMHbIN yronb

Ipadur OCTaTKU pacTeHni

Cxema ngeHTHPUKATNN MeTaMOP PUIECKUX OPOJ,

PA3SMEP ™mn HA3BAHUE OBO3HAYEHUE
TEKCTYPA | yacTuL, COCTAB METAMOPOU3MA NPUME4AHUA rOPHOW MOPOJbI HA KAPTE
Cnabo BblpaxeHHbIN . N
Menkosep- PervoHanbHbIii MeTamop$M3M MIMHUCTOrO CNaHLa AcnnpHbin cnaHey
HucTan (Temnepatypa ,
<< |~ v paBneHne
SE % 5 BO3pacTaioT PaccnanBatoLymeca noBepxHOCTH I ———
Cl &S OT MefnKoro . C rny6uHoM) 6eCTAT OT MUKPOCKONMYECKNX dunnut
g P < o < < KPWCTannoB cioAbl
= | 5= cpeaHero |t 5 —
v =] = Mnockre KprcTanibl Cioabl . 7 / #
S|=3lS|=]_| 3aMeTHbI B pe3ynbTaTe Kpucrannnueckun /
& @ § § MeTamopduama rmnHbl UIn cnaHew // 7
g 5 e < S NosieBbIX LWINATOB
G = OT cpeaHero c E = CWNbHO BblPaMeHHbI
o 8 1o 2 v MeTamopdV3M; MEeETCs NMONOCHOe FHelic
) s KPYMHOTO s paccnoeHve pasnnuHbiX MMHEPANOB
==y =
HMMechI;(fep- Ipadput PervnoHanbHbli MeTamopdusm 6uTymHOro yrna AntpauuTosbii
yronb
K . PaznnuHble ropHble nopogbl,
Menkosep- Paznnunble (()HTaKTHb'V' npeobpasoBaHHble >Kapon oT XopHbenbc
HucTas MUHepanbl Bblcokne ) HaxopauBLLenca noban3ocTn
TeMneparypbl Marmbi/nasbl
=<
o OT Menkoro KBa eTamopdun3m KBapLEBOTO
3 no P necyaHuKa Ksapuyut
KpynHoro
§ py!
* Kanbumr u/unn PervonanbHbii MeTamopdr3m n3BecTHAKa
Aonomnt wwm WM KaMEeHHOT O A0SIOMUTa Mpamop
KOHTaKTHbIi
KpynHbiii PaznnuHble (DopMma rasnbKkm MoXeT 6bITb
MUHepasb VICKaX@HHOW AN BbITAHYTOIA MeTtakoHrnomepat
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TEOJIOTMYECKAA NCTOPUA

Xponomorns
TOPHBIX
nopop B
uraye
don Ipa Ilepuop, Anoxa 7Ku3up Ha 3emie Haio-Vopx
Ocapounas
niopoja
Munnonos MunnmoHoB net Hasap, - Kopertiasn
JIeT Hasaj 1 a
o {FONOLIEHOBA M) oo
7 Fe=——————=0,01 .
YETBEPTMYHBIN [UIEMICTOLIEHOBbBI ® N YenmoBek, MaCTOJOHTHI, MAMOHTBI g
KAVIHO30OMCKAS HEOTEHOBBII LIUIOLIEHOBAA % 3 Kpymmbie II0TOS/HbIE XKUBOTHBIE
MIOLJEHOBASI 2I3 0 Vzo6unue TIACYIIMXCsT MIEKOTIMUTAIOIMNX
OJITOL[EHOBAS 3-3’9 IlpeBHeiiiue TpaBbl
500 1 ’
ITAJIEOTEHOBDIV  [50UEHOBAS 5|5 3 MHOXKeCTBO COBPEMEHHBIX I'PYIII MIEKOIMUTAIOLINX
(H) ITAJIEOLIEHOBASI 0-5)5_(Macc0130e BBIMMPaHNE JUHO3aBPOB, aMMOHOWJIOB, \
3 >~ M TaK)Ke MHOTOYMC/IEHHDBIX Ha3eMHbIX PacTeHMIl 4
a - [TO3THIIT
H ME3030VICKAS O3
n .
1000 = | { [Tepsoie MEJIOBON
= 1 opranusmsr, . JlpeBHeiiiuye 1BETKOBbIE paCTeHMs
&2 || @ | [P PAHHIN Pas/ndHble KOCTHBIE PBIOBI
I‘él Tyecs
; sk [ omoBbIM 146
K Y Lmyrem i
o g N Y [IO3AHNIN JpeBHefimme OTHIIBI
= 8 H “ FOPCKUI [TPOMEKYTOTHDIN V306m/11ie AMHO3aBPOB ¥ aMMOHOMOB
Bl
N B B \ PAHHII
m \ 200.
= \
2 P \ [1O3THMIT JIpeBHeiiiye MIeKONUTAIOLIME
@) A \ T 7
PMACOBBIN
= |H \ — JlpeBHeiiiuye JMHO3aBPbI
2000 H |xucndponus oxeana [TPOMEXYTOYHbIV
< V1 Juassaet mporMKath . PAHHIN 251 ( MaccoBoe BbIMMpaHIie Ha3eMHBIX !l MOPCKIX \
11 | B armocdepy TTAJTIEO30VICKAS] [TO3/IH OpraHu3MoB (BK/I0Yas TPUTOGUTOB) 4
[l ‘\ TTIPOMEXXYTOYHBIN Ilepsrie penrTumnm, CXOAHbIE C MIEKOMMUTAIOIIVIMIL
[de) |} TIEPMCKUM
E H \ PAHHII VIso6unue pernTummit
0 \
m ; Kucnopop u3 OKeaHa, - — ozt 299
H BBIPAOATHIBAEMBIIT A [TEHCH/IbBAHCKUY W{I‘ OGumpHble yrieo6pasyomye eca .
n CIHe-3€/IeHbIMI 9 - 31
4 ) GakTepusAMIL, B T E TTO3THUI V3o6unme amdpubuit
i COYETAHWI C JKEIe30M SIS . ~ K 4 i
3 Muccuenickit |poOMEXYTOYHbI PyIIHbIE M MHOTOYMC/ICHHBIE YelllylTyaThie epeBbs,
3000 o i: 06pasyeT OKCHJHbIE § E Y a TaK)Ke CeMeHHBIe MATIOPOTHMKY (COCYIMCThIE
= Bl K CTIOV JKeyie3a Ha > PAHHWI pacTenys); ipeBHeNiIIe PerTuInm
=1 OKEaHCKOM JiHEe 359,
=l \ i I it 6
Sl . [O3HIT peBHeriiye aMpuOUu 1 ceMEHHbIE PaCTeHNsI
= | NIpesneitune BbIMMpaHyie MHOTOYMC/IEHHBIX MOPCKIX OPTaHU3MOB
CTPOMATONNTBL . =
E ,HIFEBHCIZLHMC ! JEBOHCKUI TIPOMEKYTOYHBIN Ilepsrie neca Ha 3emie
o, MMKPOMCKonaeN\‘ﬂe JpeBHeiiuie aMMOHOMIBI M AKYJIbI
< 1 PAHHII VIso6unue poi6
- 41
P | Couperenscrso nossnenus [HO3/THII 1 JlpeBHeiiie HaceKOMble
I{\I 6UOTOrNYeCKOro y‘nepona CHJIYPUIICKMV JlpeBHeiiiuye Ha3eMHBbIe PACTEHNSI M KUBOTHbBIE
PAHHWI VI306mie aBpUNTEPUIOB
4000 ;[I “ M punTepu
i 1 TTO3THUI
IIpeBHeliIIe TOPHBbIE TOPOJBI . -
P! P . P OPIOBVKCKII [P OMESKYTOUHbII IIpeo6nasanue 6eCrI03BOHOYHBIX KMBOTHBIX
\ IlepBble KopasioBbie prdbl Ha 3emie
\ PAHHNI
|} . 48
4600 IIpenmonaraemoe Bpemst [TOS/IHVIV
obpasoBaHus 3eMn u " Bypmwxkec dayna rmEmuCTOr0 ClraIia (pasHoo6pasie MATKOTE/IBIX OPraHi3MOB)|
ConueyHoit cucrempr | KEMBPUVCKUMN [IPOMEYTOHBI JpesHeiiiye ppi6br
bIMUPaH/e MHOTOYMC/IEHHBIX IPYMUTHBHBIX
1 Bommup P
PAHHUIL MOPCKMX OPraHN3MOB
\ JIpeBHeiiiye TpunoGuTHI
\‘ 54:‘Mﬁor006pasme TIAHIL[EPHBIX OPTaHM3MOB
580 Imakapuiickas ¢ayHa (repBble MHOTOK/IETOYHBIE,
[} Opuaxapuii yna (nep
1 MSATKOTeIble MOPCKIi€ OPTaHM3MbI)
\
\
\
\
(OxaMeHenoCTy pefcTaB/IeHbl 6e3 yueTa MacIITaba) =~ w 1300 L 00 IV ST ROMANO TR
/7 b‘
s g

Kpunmonumyc Bankoypouepac Llenmpouepac SBKaﬂunmoxptuc :

NS
Tempazpanmyc Koanogusuc

Cmunonypyc

Anunmouedarn Paxkonc Texcamepouepac Manmuxouepac Kmenoxpumnyc Huuennoepanmyc Jepunmepyc
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IIITATA HbIO-MOPK

BpeMeHHOC pacnpeneneHne OKaMeHeno crein

(BKTIOYAs BaXKHelIIe OKAMEHEeTOCTH, CymeCTBeHHbIe reoIorm4ecKme HpennonaraeMoe
Haifaentibie B Hbro-Viopke) co6prTua B Hero-llopke pacronoxenue MaTepuKOB
Tlosuipst GyKBBI B Kpyre OTpaKaeT NPe/IIONIOKITEeTbHOE BPeMs CYIlleCTBOBAHNA
Ka)K)IOiI OKaMEHEMOCTH, YKaSaHHOﬁ B IepevHe (HanpnMep, OKaMEHE/TOCTh /A\\ Ha 3eM}Ie

npoxkuBasa B panHeM Kem6puiickoM repuoze).

Hpo;uau)l(eﬂne 1 OTCTYI/IEHNE MOCTEHNUX
KOHTMHEHTA/IbHbIX JIbJOB

ITecky ¥ IIMHUCTDIE C/IAHIIBI, 3a/I€TAIONINeE TIOf
Jlour-Aitnennom u CreiiTeH- ATIIEHIOM, OCENAI0T
BJIOJIb TPAHMIIbI AT/TaHTMYIECKOTO OKeaHa

Hauano xymomoo6pasHoro BO3BbIlIeHNA AIMPOHIAKCKOTO
peruoHa

JVIHO3ABPBI
MJIEKOIIMTAIOIIVIE

PaCKprTl/[e HEPBM‘IHOI‘O 6acceiiHa ATITaHTMYECKOTO OKeaHa
Paspenenvie Appukn u CeBepHoit AMepUKI

-( Vnrpysus Palisades sill )

Hauano Ppasaenenns eIMHOro IepBUuYHOro KOHTMHEHTA
(ITanren)

KPVMHOM/IbL

BPAXVIOIIOIBI

COCYVCTBIE PACTEHM

dopMupoBaHye A/IEraHCKIX Iop,
TIPOM3ONIIO B Pe3y/IbTaTe CTONKHOBEHUS
CesepHoit AMepuk u AQpUKY BOTb
TpaHchOpMUPpYIOIIelt TPAHNIIb,
TIpPUBEJIIETO K 06pa303a1—m10 ITanren

3
=
=
o
I
o
=
=
<

TPUIOBUTBL

Dopmuposanne KaTcKumbckoit IebThI

Oposus AKeNCKIX rop
DopmupoBanue AKEiICKIX rop MPOU3OILIIO
B pe3ynbTaTe CTONKHOBeHMs1 CeBepHOI
AMEPMKM n ABa}IOHa, A TAaKXKe MCYE3HOBECHUA

OCTAIOLENICs YacTu oKeaHa et

Oceianne oy 1 IUIICA B BhITAPEHHBIX GacceiHax

9Oposusa TakoHnmyecknx rop; GopMuposaHme
KBuHCTOHCKOI J1e/IbTBI
Dopmuposanne TAKOHCKIX TOp IPOU3OLITO B
pesy/nbTaTe 3aKpbITUA 3alla/IHOM YacTH OKeaHa
Aner u cronkHOBeHus Mexy CeBepHoit
AMepuKoJt 1 IyToil BYTKaHUYECKUX OCTPOBOB

458 MUIIMOHOB JIeT Ha3af

IlInpokoe HarvtacToBauye Ha 6ombiiteit vacti Hbro-Mopka
BJIOJIb TPAHMIIBI OKEaHa Slmet

PaclienieHne u pacKpbITHe IIEPBUYHOTO
6acceitHa okeaHa Slmet

Aposus [penBunbckux rop
®opmuposanne IpeHBUIbCKIX TOp:
MeTaMOp(¥3M KOPEHHOI IIOPOJBI,
TpUBEUINIT K 06pa3oBaHNMIo AJIMPOHIAKCKIX
rop u Iy/I30HOBCKMX BO3BbIIIEHHOCTE

U ovow X
i

o
2 A

:

D 4 =5
MacTopoHT Kyxconus Healéoglggxoe Konpop Lucmugpunnym Maxknopum Socnupugep
K - )i} IT, 1T M;
ut Gemyra Aneapogumon ompuonenuc Jluxenapus 716pOOUKIMUYM namuyepac [ykpocnupudgpep

ESC/BW/TN (2009)
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— TUXUI OKEAY

DABJIEHUE
(MunnroHoB aTmMocdep)

TEMREPATYPA (°C)

IIpepnonaraemMbie CBOVICTBA 3eMHBIX 000/I0YEK

i
agc
e
MIOTHOCTb (r/cm?)
2,7 rPaHNTHaA KOHTUHEHTallbHaA Kopa
3,0 6a3anbToBasA OKeaHUYecKan Kopa
MOXO
?*
&
&
S 3,4-5,6
Q
R
J
&
&
9,9-12,2
INCIV R 1/ ) R 50 o o O S0 ER——
ENOB
12,8-13,1
[
[ LIEHTP 3EMAIU
4
[
[ |
3 4+
[
[
271
[
T —
[ /
0 .I)/
1
[
7000 ]
;“ gum—
I L=
6000 ——I !
[ |
[ [ § |
Ly
5000 /& T |
[ . S Ko |
4000 /g A | |
I BES) | I
. | |
Y,
3000 1 ’|- [ I
| | |
2000 —+Hf-! ' '
[ |
I '\:\\ UACTUYHOE PACTITABIEHUE :
|
1000 i [ i
| | |
0 ‘I | | |

0 1000 2000 3000 4000 5000 6000
FMYBUHA (km)
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Bpewmsa pacipocTpanenua BoinH P u S, BbI3bIBaeMbIX 3eMIeTPACEHUAMUA

N
NN
(&)1 AN
\—/

)

N
1\

BPEMA PACNPOCTPAHEHUA (MuH)

/"\\

&

N W A U1 OO N ®© v O
N
N

1
0 1 2 3 4 5 6 7 8
PACCTOAHUE OT SNMULEEHTPA (x 10° km)
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Touxka pocsi (°C)

Te"'::::;ypa PasHunua mexay TemnepaTypamu BaXKHOM 1 Cyxoli namnoyek (C°)
namnown(Ol o 1| 2| 3| a| s| e 7| 8] of 10| 11| 12| 13| 14| 15
-20 -20| -33
-18 -18] -28
-16 -16 | —24
-14 -14]| -21[ -36
-12 -12| -18| -28
-10 -10| -14([ -22
-8 -8| -12| -18] -29
-6 -6| -10( 14| -22
-4 -4| -7 -12| -17[ -29
-2 -2| -5 -8] -13] -20
0 0 -3] -6 -9[ -15]| -24
2 2 -1 -3| -6 -11]| -17
4 4 1 -1 -4| -7 -11] -19
6 6 4 1 =] -4 -7 -13]| -21
8 8 6 3 1| -2 -5| -9] -14
10 10 8 6 4 1 -2 -5] -9| -14([-28
12 12 10 8 6 4 1 -2 -5 -9] -16
14 14 12 11 9 6 4 1 -2| -5[ 10| -17
16 16 14 13 11 9 7 4 1 -1 -6| -10[ -17
18 18 16 15 13 11 9 7 4 2 -2| -5| -10{( -19
20 20 19 17 15 14 12 10 7 4 2 -2| -5 -10| -19
22 22 21 19 17 16 14 12 10 8 5 3 -1] -5| -10| -19
24 24| 23 21 20 18 16 14 12 10 8 6 2 -1 -5| -10[ -18
26 26| 25| 23| 22| 20| 18| 17| 15 13 11 9 6 3 of -4] -9
28 28 27 25 24 22 21 19 17 16 14 11 9 7 4 1 -3
30 301 29| 27| 26| 24| 23| 21 19( 18| 16| 14| 12| 10 8 5 1
OTHOCHUTEeTbHAA BIaKHOCTD (%)
TeM:;::;ypa PasHuua mexxgy TemnepaTypamMmm BRa)KHom n cyxoi namnouek (C°)

namnouku (°C)

0 1 2 3 4 S 6 7 8 9! 10| 11| 12| 13| 14| 15

-20 100] 28

-18 100 40

-16 100| 48

-14 100] 55| 11

-12 100 61 23

-10 100] 66| 33

-8 100 71 41 13

-6 100] 73| 48| 20

-4 100 77| 54 32( 11

=2 100] 79| 58| 37| 20 1

0 100] 81| 63| 45| 28| 11

2 100| 83| 67| 51| 36| 20 6

4 100( 85[ 70[ 56 42| 27| 14

6 100| 86| 72| 59| 46| 35| 22| 10

8 100| 87| 74| 62| 51| 39| 28| 17 6

10 100| 88| 76| 65| 54| 43| 33| 24| 13 4

12 100| 88| 78| 67| 57| 48| 38| 28| 19| 10 2

14 100 89| 79| 69| 60| 50| 41| 33| 25| 16 8 1

16 100 90| 80| 71 62| 54| 45| 37| 29| 21 14 7 1

18 100] 91| 81| 72| 64| 56| 48| 40| 33| 26| 19| 12 6

20 100] 91| 82| 74| 66| 58| 51| 44| 36| 30| 23| 17| 11 5

22 100] 92| 83| 75| 68| 60| 53| 46| 40| 33| 27| 21 15| 10 4

24 100] 92| 84| 76| 69| 62| 55| 49| 42| 36| 30| 25| 20| 14 9 4

26 100 92| 85| 77| 70( 64| 57| 51| 45| 39| 34| 28| 23| 18| 13 9

28 100] 93| 86| 78| 71| 65| 59| 53| 47| 42| 36| 31| 26 21 171 12

30 100 93| 86| 79| 72| 66| 61| 55 49| 44| 39| 34| 29| 25| 20| 16
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Temmeparypa [aBnenne
0IMbl
Qapenrennit Uenbcuin  KenbBuH munnunbapol ﬂuomos
(°F) (°Q) (K) (m6)  __ prcr¥)
110 1040,0 &~ 30,70
380 S
220 +=
KuneHune Bofibl ----------------- 100 —J oo 1036,0—E~ 3060
200 370 E
-+ 30,50
90 360 10320
180 80 E- 3040
350 1028,0 —E
160 70 340 £ 30,30
10240
140 60 330 E- 3020
120 50 220 1020072 30,10
100 40 310 1016,0—F— 30,00
30 OpHa atMocdhepa ---------------- =]
80 300 1012’0_:%— 29,90
KomHaTHas Temneparypa - 20 —JF- £
60 290 —+= 29,80
10 1008,0— &=
40 280 E- 29,70
3amep3aHuie BOAbI --------------- 0o — 100407
20 270 = 29,60
-10 =
260 10000 1950
0 20 E
250 996,0—F— 29,40
-20 _ E
» 240 - 2930
9920t <47
-40 -4 =3
0 230 E
988,0 JE 20
-60 -50 220 B
- 29,10
o 984,01
O003HaYeHNd HA METECOPOIOTNIECCKON KapTe E_ 5900
Mopgenb meTeocTaHUNN O6pa3sel CBOAKMN MeTeoCTaHL N 9800 2890
I'Ioro,lea B O6nayHocTb :E—
28 HaCTOALMN MOMEHT (NprGAM3NTENbHO 75 %) 976,0 —_z_ 28,80
196 Temnepatypa (°F) 28 196 AmvocdepHoe gasnenme (1019,6 m6ap) £
1 * 19/ 1 972,0 - 28,70
2 + Branmoctb (Munb) E t 3 +1 9/ HanpasneHve atTMochepHOro faBneHms —E—
27 0.25 (BO3pocsio Ha 1,9 mbap 3a nocnepHue 3 vaca) 968.0 E— 28,60
Touka pocbl (°F) Y E
’ 27 0,25 Ocanxn ) E
CkopocTb BeTpa (0,25 proiMoB 3a nocnefHue 6 4acos) -+ 28,50
Wenbiii driorep = 10 y3n08 HanpasneHue BeTpa (toro-3anagHbii) ol pTT = RioiM
nonoswHa ¢niorepa = 5 y3nos (1 y3en=1,15 munb/u) PTYyTHOrO CTON6A
utoro = 15 y3nos
Moropa B HacTOAWNI MOMEHT Bo3aywHbie maccbl | ATmocdepHbie GppPOHTbI YparaHn
| Z [
9 [ ] [\f\f A V KA KOHTUHEHTa/IbHble apKTUYECKE | X ononmbiii A A A A g
Mopocsawmin - loxap  Cmor lpaa lposa  KopotkouacThbiii| <1 KOHTVHEHT/IbHbIE NONAPHbiE Tennbiit Y W W W Y
Aoxae AoXab KT KOHTUHEHTasbHble Tponuyeckne . TOpHaAO
* . CTalMoHapHbIN —v-.-v-‘—v—
MT MOpCKuMe Tponuyeckune
* A (.\) Cx) V M MopcKMe nonapHble 3aMKHyTbIV _A_‘.A.‘.A_ ] [
CHer [oxnab co 3amepsatowumii Tyman [lbiMKa  KopoTKouaCTHbliA
CHerom A0XAb cHer
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KM Mnnn TemnepaTtypHble ATmocdepHoe
160 ——100 30HbI AaBneHmne
HexkoTopsbie * L
CBOJICTBA 3€eMHOM T
atMocgepbl §. T Tepmochepa
2 | 120 -1—75 (npoctupaeTtca Ha 600 Km)
= N
0 —
I
z N
H |
g N
> |
= N
] 80 —4—50——-—C—————— Mesonay3g — — — 4 —— — — — — — — — — — — .
e - :
§ 1 Me3socdepa
3 . :
@ B 1
41— — — —> ) — Cmpamonaysa — — 4 —— — — — — — — — — — —
40 ——25 Crpatochepa BogHbie
=4 : ! ncnapeHus
{—-————+=—X=-———-Tpononays3a — — | \————— \——— —— -
YposeHb Mopa 0 ——0 , L : Tpolnocd)epal
-100°: ! 0° 100°
“o0° s8¢ 150 0 1,0 0 20 40
Temnepartypa Nasnexne KoHueHTpauus
(°Q) (atm) (r/m3)
Tpononay3a

ITnaHeTapHbIe BeTPHI U MOsIca
BIAKHOCTH B Tponiocepe

Ha pucyHke cnpaBa mokasaHbl No3vumm
MOACOB B NePVOA PaBHOAEHCTBUA. [laHHble
NO3VLMIN HEMHOTO NepeMELLIALOTCA Mo Mepe
N3MEeHEHNA LIMPOTbl BEPTUKANBbHbIX NTyyei
ConHua. B CeBepHom nonyliapmm netom

. I
MNosAcCa NnepemMeLLalTCca K ceBepy, a sSUMon —
I

K Iory.

(MpuBepeHo 6e3 yyeta MacluTaba)

/
/

n0ﬂﬂprIM bpoHT
CprVIHOI'O TeyeHmA
MonApHbIN GPOHT

| Cy6Tponuueckue
! CTpyiiHble TeueHuA

MonapHbI GPOHT
CTPYNHOrO TeYeHuA

INeKTPOMAarHUTHBII CIIEKTP

PeHTreH

MwKpOBOSHbI

lamma-usnyyeHne

Ynbtpaduoner

NHdpakpacHble nyun

<

PagvoBoOsHbI

[
Ju

YmeHbleHne OJMNHbI BOJIHbI

14

- ~ o
P -
- ~ -
- - o
-
S

Buanmbin
CBETOBOW CNEKTP

leoneTost|CV|Hml7l |3eneHbu7| | Kermoii |OpaH>KeBbll71| KpacHbiii |

-
-

>

YBennueHue ONHbI BOJTHbI

(MpviBepeHo 6e3 yyeTa MacwTaba)
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XapaKTepuCTUKU 3Be3]

(HasBaHus, BblAaeJieHHble KYPCMBOM, OTHOCATCA K 3B€31aM, OTMe€YE€HHbIM 3HaKOM @)
(3Tanbl YKa3bIiBaloT 06LLly|O nocnienoBaTesibHOCTb Pa3BUTUA 3Be3p,bl)

1000 000
! ! |@ o ! ! ! MaccmsHble
_ R Llereb ! Bemenbezetize 3Be3qbl
= 100000 -f e o D | ® 4 A
= o pusips  CYMEPTUFAHTBI
= . L ; (MpomexyTouHblit 3Tan) . °
S « DCnuka < e . TR
N4 ° ° : I . . . °
o 10 000 N R EEEEEEE A R —
S . e ! ' e ° .
5 : 0oy : o .' ‘. 3 @ : .
3 1000 — . .’:° :’- '3' . :- ! HOHHPHG);E ° rMI—AHTPI _
g . : it “oo, ,... ! K (MpomexyTouHbIii 3Tan)
'g R S '.E{@{\ane@paH
C 100_..--.....-..:h. '.:'.:.:..'-.o........:....-.i ............. S L......-...-.’.,-O..'....... ...... -
as : OC/Y’ BT <@ Moy * -
EG | 8y,° W T L
(9} 0°% o upuyc )
o< 10 - 1 Cg»lyos it :.p’,-): *L .
X m . O 38 I % e 0e® ° . o |
Q.>g m:? 00 63: ..: o.o . '
=g C e Sk R L o
" ‘ S A/£ "0 o* oo PAsbpa llermaspa
g T ooy 'j'"G"CUnHue ,;:'{.';.'. """"""""""" ]
; | | N
3 . ‘
o 0,1 — | ' —
e LY :
@ + 40 Spudaxa B ! oo,
© ! ' °%%e
z 001 ----------- ‘r----EB-.--------o--f -------------------- Rt g @-- - - - - —
e | o« ey . o+, 38e30a
= BEJIbIE KAPJIUKI B baprapda
% 0,007 | (Mo3aHun 3Tan) ve o |
- I D
| AR .GB/ZPOMUO.H B ¥ fipokcuma Manble
0.0001 } ¢ .t " . Llenmaspa 3Be3fbl
' [ T [ [
30000 20000 10000 8000 6 000 4000 3000 2000
Temnepartypa nosepxHoctu (K)
CYHUN rony6on 6enbiii JKEeNTbil  OpaHXeBbll  KPacCHbIN
User
Hanabie mo COMHEYHO CrcTeMe
06beKTbI CpepHee pacctosnue| [epuop o6opota Mepuop BpaweHna Ha  PKcUeHTpUYHOCTH|  [luametp Macca MnotHocTb
BcenenHoi ot ConHua (A=nHw; r=roppl) JKBaTope opouTHI JKBaTopa (Bemna=1) (r/cm3)
(B MAIH KM) (Km)
COJNHLE — — 274 — | 1392000 333 000,00 1,4
MEPKYPUI 57,9 88 594 0,206 4879 0,06 54
BEHEPA 108,2 2247 o 243 n 0,007 12104 0,82 5.2
3EMJIA 149,6 365,26 23456 MMH 4 C 0,017 12756 1,00 55
MAPC 2279 687 24437 MnH 23 ¢ 0,093 6794 0,11 3,9
IOMATEP 778,4 119r 94y50mmH 30 ¢ 0,048 142 984 317,83 1,3
CATYPH 1426,7 295r 104 14 muH 0,054 120536 95,16 0,7
YPAH 28710 840r 17 4 14 muH 0,047 51118 14,54 1,3
HEMNTYH 44983 164,81 16y 0,009 49528 17,15 1,8
JIYHA 3EMJIN 149,6 27,34 2730 0,055 3476 0,01 3,3
(0,386 ot 3emnn)

Russian Edition — Physical Setting/Earth Science Reference Tables — 2010 Edition

15



CBolicTBa HIVTPOKO paCnpoOCTpaHEHHBIX MIHEPA/IOB

=
S|
gl 8
i
TBEP- HIE OBbIYHbIE OTAUYUTENDHBIE
BJIECK [0CTb S|2 LIBETA XAPAKTEPUCTUKN HASHAYEHUE COCTAB* HA3BAHWE MUHEPANIA
0T cepebpaAHoro ; rpudens KapaHaaLuei,
1-2 (4 peap YepHaA NPOXUNKA, KMPHBIN Ha oLLynb pud PaA C Tpagur
5 J0 Ceporo (Ma3ku
v
=
© MeTannnyeckuii (epo-uepHan NpoXMIKa, Kybuueckas (BUHLLO0BAA pyAa,
5 2,5 v 6 i A X7 6 r/em’ 6u o PbS Tanenut
g cepebpaHblii $opma 3epeH, NNOTHOCTb = 7,6 r/cm aTapeut
v
=
0T YepHOro 110 yepHas MpoXuIKa,
g 55-6,5 v proro A P P Xene3Has pysa, CTanb Fe30y MarHetur
5 cepebpsHoro NpUTATBAETCA MarHUToM
[l
-
= 3e/1eHOBATO-YepHad NPOXMIKa
6,5 MeHO-KeNTblil CepHas pyaa FeS Mupur
' v A (moXHoe 30710T0) PHaA pyA 2 P
=5 MeTanInyeckuii
5,5-6,5 > Xene3Has pyaa
E ; E ! 1 v cepebpAHbIi KpacHo-KOpIUYHeBas NpoXmIKa pyAa, Fe;05 fematur
S um 3eMNAHO-KpaCHbii 10BeNNpHbIe U3enusa
ot benoro 1o . )
1 KUPHbIIl Ha OLLYNb Kepamuka, bymara Mg3Si4014(0H Tanbk
v 3€/1EH0T0 P Ly p y 035i4010(0H),
0T XeNToro Ao
2 v A 6eno-xentas npoxunka CepHas Ki1cnota S Cepa
AHTapHOro
ot 6enoro fo LUTYKaTypKa,
2 4 A Nerko nolapanarb Horrem yaryp (aS04-2H,0 Cenenur
PO30BOr0 UV CEPOTo TUNCOKAPTOH
0T becuBeTHOro Kpacka, KpoBenbHble .
2-25 v i rU6Kie TOHKMe NaCcTUHbI b P KAl3Si307(0H), MockoBckas cniopa
110 XenToro matepuansl
T THOT kybuueckas dopm H nuiesas K
25 v 0T 6ecLBeTHOrO ybuuecka cPop a 3epeH, LeBaA fo6aBka, Nal Fanut
1o benoro CONeHblii Ha BKYC pacTannuBaert nes
T UepHOTt CTpOUTENbHblE
2,5-3 v 0T 4€pHoro o TUOKME TOHKME MNACTUHDI po K.(Mg, Fe)3 buotutoBas cniopa
TEMHO-KOPUYHEBOTO matepuanbl AISi3070(0H),
becuBeTHbI unm My3bIPUTCA NP KOHTAKTe ¢
> 3 v . y p P LIEMEHT, U3BECTHAK (a03 Kanbuut
g LiBeT BapbUpyeT  KICN0TOl, poM603ApUYecKan CloncTocTb
=
o
> becuBeTHbIN unu B PACKPOLLEHHOM BUZe My3bIpUTCA
g 3,5 (4 H packp A€ yselp CTpOUTENbHbIE KAMHU (aMg (CO,), Honomur
E LiBeT BapbupyeT MY KOHTaKTe ¢ KNCIOToN
v
=
= -
becuBeTHbIN unu TOPUCTOBOAOPOAHAA .
= 4 (4 H pacLyennAeTca B YeTbipex HanpaBneHnax drop Aopoa GaF, MnaBukoBbIii Wwnat
s LiBET BapbupyeT Kucnota
[
=
2 56 v 0T YepHOro A0 paciuennAeTca B ABYX HaNpaBneHuAX — KONeKLMA MUHepanos, (Ca, Na) (Mg, Fe, Al) Mupokcen
TeMHO-3e/1eHOr0 nog yrnom 90° 10BeNMpHble U3fenna (Si, A0 (4acTo BCTpeyaeTca Kak aBruT)
55 v 0T YepHoro o paciennseTca nog yrnom konnekuua MuHepanos,  (aNa (Mg, Fe), (Al, Fe, Ti) Amdubon
! TeMHO-3e/1eHor0 56°n124° 10BENMPHble U3enna Sig07,(0,0H), (poroBas obmaHKa)
ot benoro fo pacuienndeTca B AByx HanpaBneHnax . KanueBblii noneBoii
6 o KepamuKa, CTekno KAISi; 0
v P030B0r0 nog yrnom 90 P 378 wnar (opToknas)
aCLLennAeTca B ABYX HanpaBneHuax . MnaruoknasHblii
6 v ot 6enoro Ao ceporo pacu Rey P ! KepaMuKa, CTeKN0 (Na, Ca) AlISi30g .
3aMeTHa NonocyaTocTb nonesoi wnar
0T 3e/1eHOT0 10 Ceporo 006bIYHO CBETNO-3€M1eHbIi Kupnuuu neveii .
6,5 v Ao cep . P ' (Fe, Mg),5i0, OnuBuH
N1 KOPUYHEBOTO W TPaHyNAPHbII 10BeNNpHbIe U3enusa
becuBeTHbIN unu CTEKNOBULHbI O7ECK, MOKET CTeKN0, 0BeNNpHbIe .
7 (4 06pa3oBbIBaTb KpUCTaibl Si0, Ksapy
LiBeT Bapbupyet eKCArOHAMbHOI GOPMbI U3[enus, 3NeKTPOHNKa
6,5-7,5 YaCTo BCTPEYAETCA B KPACHBIX 10BeNpHble U3genus
v 0T TeMHO-KpacHOro CTEKNOBUAHDBIX 3epHaX B (leaFOLleHHbII/IuKaMeHb Fe3Al,Si30¢, [pauar
[0 3€N1EHOr0 METamop¢o3HbIX Nopoaax wrara Hoto-lopk),
wrata Hbto-opk abpa3vBHble MaTepuanbl
*Xummnyeckue CMBONbI: Al = anlomuHnii Cl=xnop H=Bogopoa Na = Hatpuit S=cepa
C=yrmepop F = ¢rop K = kanuit 0 = kucnopog Si = KpemHuit
(a = Kanbuuit Fe = xene3o Mg = marnmit Pb = cBuHel Ti = TuUTaH

¢/ = 0cHoBHaA GopMa pasnoma
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