YYEHUE O BUOCPEPE




e buocohepa - COBOKYNHOCTb BCEX
9KOCUCTEM MaHeThbl B npeaenax
aTMmocdepsl, rmapocdepbl U nutocdepsl,
oXBaTblBaloLLlaa BCce ODMOMbI 3eMI.

e [loHATME «buocepa» - ppaHLy3CKUN HaTypanucT

K.b. llamapkom B Havane XIX Beka

e TepMUH - aBCTPUNCKNU y4eHbIW Oayapa 3tocc B 1875 .

buocdrepa - ocobasi obonoyka
3emMrun, BKNro4atolasa B cebs Bce
XXVBbI€ OPraHn3mMbl.




B. . BepHaackum

(1863 - 1945)

BbloatoLwmnmnca pyccknm yyeHbin
AkafemMunKk, OCHOBOMOMOXHUK HAYKNU reoXumun
cosfan yyeHue o buocdepe 3emnu

Bca macca OopraHM3MoB BCEX BNOOB - 2KU80€ sewecmeo 3emMnu.

buocdepa — He TonNbKO 0brnacTb pacnpoCTPaHEHUS KN3HU, HO N ee
rnpou3eo0Hoe, T.K. OHa B CBOMX OCHOBHbIX CBOMUCTBaX
npeobpasoBaHa XMBbIMU OpraHn3Mamm u onpeaeneHHbiM obpasom
op2aHu30eaHa umu.



Ha paHHuX aTanax reonorn4eckon NCTopum Halla
nnaHeTa Oblna 0e3)XM3HeHHOW.

OBonoLMs 3eMHON KOpbl onpeaensnach
hakTopamMn HEXMBOW NPUPOABbI.

C BO3HUKHOBEHMEM XWN3HU Ha 3eMie XuBble
OpraHn3mbl CTanm akTUBHO U3MEHATD,
npeobpa3oBbiBaTb 3EMHYIO KOPY.

O6pasoBanacb HoOBast KOMMSIEKCHasA reonormyeckas
obonoyka 3emnn — dbrnocdepa, nepepadboTaHHas
XKN3HbIO 1 3acerieHHas XNBbIMU OpraHn3Mamu.

[TosiBrieHne Ha 3emMrie YernoBeka 03HaMeHOBarno rnepexon Halwewu
NfaHEeTbl B HOBYO CTaauKo, Korga posib OCHOBHOIoO dpaktopa Becex
N3MEHEHUN, MPOUCXOASLLMX HA MOBEPXHOCTM 3EMSN, HAYaNo uUrpaTtb
yenoBe4yeckoe obLecTBoO.



HOOC®DEPA

HeunsbexeH nepexon buocdepsl B HOOCHEPY, KaK BbICLLYIO CTaaMIo
pa3snTua dbnocdepel.

e TepMUH «Hoocdepa» - B 20-e roabl (opaHuy3ckum ydeHbin E. Jlepya).

e PacnpocTtpaHeHune - paHLy3CKUX NareoHTorsor, punocod n Teosor
Tenap oe WapaoeH.

Om Krniemok (amMbpuoHaribHo20 MbICIIAWE20 M0KPoesa),
orosicasWiux 3eMHYH M08epPXHOCMb, Yepe3 Yerioeekxa,
akmueu3upoegasuwie2o MbIcriumeribHble 803MOXHOCMU
gewiecmea u pearsiu3oeasuwie20 803MOXHOCMb
camoegocrpou3eo0cmea MbICIAWe20 Cros, cghepa pasyma
rnepexooum 8 oxeamsbigearoujue 8CHo riaHemy «rjacmel
Hoocohephb!».

lNbep Telisip Oe LLlapdeH



HOOC®DEPA

e Hoocdhepa — HOBOE 3BOMOLUMOHHOE COCTOAHME
brnocdepsbl, NPU KOTOPOM pasyMHasa AeATENbHOCTb
nogen ctaHOBUTCA onpedenaowmm dakTopom ee
YCTOMYMBOIO pasBUTUA.

e Heobxogumbie Npeanockinkm Ans co3gaHnsa Hoocdepsl:
YenoBe4yecTBO AOMKHO ObITb €AUHbIM LENMbIM;
Hanunune pearnbHOro paBeHCcTBa NIOOEWN;

PocT obLLero ypoBHS XXU3HU;
ckntoyeHmne BOWH U3 XN3HU obLlecTBa.



BaxxHenwmne KoMmnoHeHTbI bnocdepbl

)Kueoe eeuwjecmeo — COBOKYMHOCTb BCEX XUBbIX
OpraHnM3mMoB, HacenswLwmnx duocdepy N cBA3aHHLIX C
OpyrmMmun Bewlectsamm OMOreHHOW Murpaunen anemMeHToB.

KocHoe sewecmeo — TBEPOOE, XKNOKOE, ra3000pasHoe
BELWECTBO, B 0O0pa3oBaHnM KOTOPOro XMBOE BELECTBO He
ydacTBYeT (ropHble nopoabl, MuHepanbl 1 ap.).

buozeHHOe sewecmeo — BELLECTBO, CO3aBaeMoe 1
nepepabarbiBaeMoOe XNUBbIMU OpraHM3MmamMmn Ha
NPOTSXKEHNN reoriorm4eckomn UCTopumn (KaMeHHbIN Yronb,
HedTb 1 ap.).

buokocHoe sewecmeo — BeLEeCTBO, KOTOPOE CO34aeTc4
OAHOBPEMEHHO B MpoLeccax XNU3HeOeATENbHOCTU XUBbIX
OpPraHM3mMoB U B MpoLieccax HeopraHM4Y4eCcKou Npupoabl,
npuyYeM opraHu3mMbl UrparoT BeAYyLLYHO POSib (MOYBbI, UMbl).



BaxxHenwmne KoMmnoHeHTbI bnocdepbl

e Bewecmeo e paduoakmueHom pacnaoe -
PaANOaKTUBHbIE SNEMEHTbI, pacCesiHHbIE B
brnocdepe.

e PaccesiHHbIe amoMbI NOCTOSAHHO OOpa3yloTCH B
aTMmocdepe noa AeENCTBUEM KOCMUYECKOTO
N3Ny4YeHnsa n He CBSA3bIBAOTCH XMMUNYECKUMU
peakunamm.,

e Bewecmeo KocMu4yecKo20 rnpoucxoXXo0eHus
nocTynaeT U3 MOHoCcepLl B BUOE METEOPUTOB,
HeBOoNbLUMX KOCMUYECKNX TEN N KOCMUYECKOMN MbISN.



«ueoe sewecmeo oxeamsigaem u
nepecmpausaem XxuMu4eckKue rpouecchbl
6uocopepsi.

Kueoe sewecmeo ecmb camMasi MOWHast
2eoJioc2u4vdecKas cuna, pacmyuas
C XOOOM 8peMeHU».

B. U. BepHaackum




XnuBoe BewecTBO

e Macca 2420 mnpa. 1. unn 1/6 000 000 maccsl
bnocdepbl 1 1/11 000 000 maccbl 3eMHOU
KOpbil,

e Cnon B 2 CM — Npu paBHOMEPHOM
pacnpeneneHnu,

e Hucrasa npoaykuusa semHoro wapa — 170
MJIpA. T. CyXOro opraHm4yeckoro BellecTBa
(cywa — 115, MupoBon okeaH — 55)



BaxHeuwive cBOUCTBa
XXUBOIo BellecTBa

e CONnoOAYNHEHHOCTb CTPYKTYPHOM
opraHmsaumm

e O (~70%), C(~18%), H (~10,5%)
e +N,P, S=98,5%
e 14 anemeHTOB = 99.9%

e Hanunyume cneundmnyecknx XMMmMYeCcKnx
coeanHeHumn (yrnesofdbl, 6enku, nunuabl)



BaxHeuwine cBOUCTBa
XXUBOIo BellecTBa

 ODMEH BELLECTBOM, 3HEPTMEN U
MHOpMaLMEN.
» CTpemMneHune 3anonHnTb cobon Bce

OKpYy>atroLlee NpoCTPaHCTBO UMK «gaBneHne
XU3HU» no H.®. Penmepcy.

* BO3MOXHOCTb NMPOM3BONbHOIO NepeMeLLeHUs
B NPOCTPAaHCTBE.

« 3BOMNOLMOHHbIN NPOLECC NPUCYLL, TOMNMbKO
)KNBOMY BELLECTBY.



JAdKOH (PU3NKO-XNMUNYEeCKOIro egqMmHCTBaA XXNBOIro: Ka4eCTBeHHO
XMN3Hb eaAunHa n noa4vYnHAeTCA eANHbIM 3aKOHaM.

\ O6uwee BupoBoe

pa3HoobOpa3ue B
ounocdepe (npu
OTCYTCTBUU
aHTPOMNOreHHOoro
BMeLlaTeNnbCTBa) eCcTb
KOHCTaHTa — Yncro
poXaarLLmxcsl BUOoB B
cpedHeM paBHO YnUCny
BbIMUPAIOLLNX.

Heoprauuuegikue
BElL] ECTES
>

Heoprauuqecxue t
EEI[ECTEa \

Heoprannqecxne
EEI[ECTBa



buocdepHblie dpyHKLUU XKNBOTO

~

- -

D yrKnEA

KpaTtkas XxapaxTepaCcTHKA Iponecca

DHEpreTuyecKas

ITornolesue COTHEYBOH SHEPTHY IPU (POTOCHH-
Te3e. 3aracaHue SHEPIUH B XUMUYECKHX CBA3AX M
Iepefaya ee no HEensaM MHTAHMA M Pa3jIOXKeHus

Feoxunvyraeckas

BopneyeHue XUMRIIECKHX BJIEMEHTOB 3eMIIH B
JKHBBIE OPTaHH3Mb] ¥ BO3BPALICHHE X IYTEM
GHOTeHHOM MHUrpanun cHoBa B cpeay. Cosnanue
OCaIOYHBIX IOPOL, YIJTIEH, TOPIOYHX CIIAHIEB

" p.

Konuenrpauyuon-

Has,

H30uparTenpHOE HAKOIUIEHUE B XOLE XXU3HeAe-
ATEIHFHOCTH OPraHU3MOB BeLLEeCTBa 1A HOCTPO-
EHUS TEJA U BOBJIEYEHHS MX B OHOIOrAYEeCKut
KPYTOBOPOT BEIIECTB




buocdepHblie dpyHKLUU XKNBOTO

P _~

I'azomas

Cospanue CEOOOIHOTO KHCIOPOLA2 B XIEPEeXOL €ro
B 030H, BbIZEJIEHAE CBOOOIHOIO a30Ta IPH pa3Jjio-

[PKEHHM JXXHUBOIO BELIECTBA, BBIIETIEHUE YITICKHC-

JIOXO rasa ¥ Jp.

JlecTpyKTHBHAS

Pazmoxenue MUHEPAIBEHBIX BEIECTB HEXNBOH
UPBPOIBI, MUHEpTH3anus OHOTEHHOIO H HeOHO-
TEHHOI'O OPraHHYECKOIO BEILECTBA

Cpenoobpasyio-
mas o

ITpeoGpazopanue (HU3HKO-XUMHUYECKHEX TapaMeT-
poB cpenbl. Co3gaHue cpenbl OJIaTOUPUATHOR A1
KH3HHA |

TpaucnopTHas

[Tepenoc BemecTBa NPOTHB CHIIEL TAXKECTH B
TOPU30HTAJIEHOM HaUpaBICHHM IYTEM «pacTexa-
HUSI»




buocdepHblie dpyHKLUU XKNBOTO

- PysxuEN KpaTkas XapaxTepHcTaKa nﬂbﬁecca

Hcropmaeckad | OBOMIONMHOHHOE PA3BHTHE XXHU3HH, DBOJIOIM
OPraHH3MOB, PKOCHCTEM M Ouocepnl

CaMOBOCHpPOH3BO- [ KHBOE TONBKO OT XXHBOIO
ASTHI2 A




"' Ammocqbe Da

IHasi 00(

(om 2pey. «<ammocy — qpsdyx, «cq
M.

—_—

Haub6osbuwee 3Ha4YeHUe umerom:
-Kucnopod ammocqbepbl Romopblu ucno
_npouyeccax Obi) !



CpeaHun xmMmu4eckmmu coctaB aTMocdepbl

35 Oo0pemHbIe BecoBsie
JEMEHT % %
N, 78,08 75,51
O, 20,95 23.15
Ar ~ 0,93 1,28
CO, 0,03 0,046
Ne 1,8-10‘3 1,25-10‘3
He 5,2¢ 10 0,72«10‘4
CH, 2,2+10* 1,210
Kr 110 2,9 10
N,O 12107 1,5¢ 10
H, 5.10° 0,310
xXe 82107 3,6-10‘5
O4 110 3,6010‘5




Tepmocdepa (MoHocdepa)

O30HOBbLIA CNOH

Tpononaysa — ——
Tpon‘ocdsepa




760 15
aBIEHHE, TOPP Temneparypa, C°

608 |
456 | 5
304 t -30
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BricoTa, kM

Topp, BHEcUCTEMHAsA eavHULA AasneHns, pasHas 101325:760 = 133,322 (4/m?, unu nackans). HassaHa B
YyecTb O. Toppudennu. B Hay4HON nuTepaType Yalle NPUMEHSIETCS paBHasa el eauHuua - MUIIINMETP
pTyTHOro ctonba_(Mm pT. CT.).



['udpocopepa
BooHast 060s104Ka

(om eped. «2uopo» — eo0a, «cghepa» — wap)
LI

B 8eHuUe )XXU3HU -

oflo HUe Knuman eme

*Kpy2oeopom eodb_l,m
. 3= e -




PacnpepeneHue BoOgHbIX Macc

B rugpocdepe

O0peM BOABI B

% oT 0oBeMAa

@ opMEL HAXOKACHHSL 10° roud®

MupoBoii oxeaH 1370000 94,0

[Tom3EMHBIE BOJIbL 60000 4,0

sxrmsoro ooers. | 0 0.3
Jlemrnar 24000 1,7

Osepa 280 0,02

IToupenHas Brara 80 0,01

ITaprr aTMOC(epB 14 - 0,001

Peunbie BOIEI 1,2 0,0001 |

Bceero 1454000 100,00




[mMaBHbIe NOHbI MOPCKOU BOAbI

o KoHUEeHTpaIHR
r/kr %o
KaTtuonsl
Hatpuii Na” 10,47 | 30.4
Maruuit Mg™* f 1,28 3,7
Kanpuuii Ca™ 0.41 1,2
Kami K* 0,38 .1
AHMOHBIL: e | |

Xnopua CT | | 18,97 L 552
Cyns(at SOF | 2,65 7,7
bukapOoHar HCO} 0,14 0,4




XnmMmunyeckum cocrtas BOA

B mopckou Boge
Na* >Mg**> Ca**; CI'>80,>>HCO,

B KOHTUHeHTanbHbLIX Bogax
Mg**<Na*<Ca*"; CI'<8S0O,*<HCO,




| ‘/‘. d SRS e _.'.:_' : - *.
*Kauennas 00010uKka S T
—t I
(oW 2pey. «Iumoc)» — Kameub, «chepa» — wap)
Z 4»
[IpupodHbie pecypg 1{ - 2 g

>
>t

‘MuHepanbHbie apﬂsu

B —
*Pa3meuweHue 30aHull, coopy)KeHuu ‘mpaHcrnopmHbIx
KOMMYHUKauyuu u op. T




Jlutocdepa

* 3. 3H0CC — CUHOHUM «3eMHast Kopa»

» 3emHagda kopa (0,4% maccel 3emnn) +
BEPXHANA YacTb MaHTUK 3emnu (ao 200 km).

* TonwmHa 3eMHOU Kopbl B cpeaHeM 17 Km
(4-70 Kkm)

« Camas rmybokaga ckBaXkmHa — 7,7 KM

« Camag rnybokas waxrta — 3,4 Kv



Hanbonee pacnpoctpaHeHHble
3rfieMeHTbl 3eMHOU KOpbl

onemeHT | Cogepxanue, % AnemMeHT CopepxaHue, %
Kncnopopg 50 Kanun 2,4
KpemMHunu 26 MarHum 1,9
ANOMUHUA 7.5 TuTtaH 0,6
>Keneso 4.7 Booopoa 0,14
Kanbuun 3,4 dTOp 0,1
HaTtpuin 2,6 docdop 0,1




EXXerogHoe noTpebrnieHue 3rieMeHTOB
B MMPOBOM MacLuTabe

ArneMeHTbl YpoBEHb  eXerogHoro
noTpednexHus, Kr
C 1072-10"3
Na, Fe 1011-1012
N, O, S, K, Ca 107°-10™
H, F, Mg, Al, P, CI, Cr, Mn, Cu, Zn, Ba, Pb 10°-107°
B, Ti, Ni, Zr, Sn 108-10°
Ar, Co, As, Mo, Sb, W, U 107-108
Li, V, Se, Sr, Nb, Ag, Cd, I, Au, Hg, Bi, 108-107
peako3eMernbHble
He, Be, Te, Ta 10°%-10°




MuHepanbli

Cunukatbl (90%)
*HecunukaTtbl

*CB0OOOOHbIE 3NNeMEeHTbI

Hanbonee pacnpoctpaHeHHble MUHepanbl

HasBaHue MuHeparna Xumunyeckasa goopmyna
Kanbuut CaCQO,

XanbKkonupur CuFeS,

KuHoBapb HgS

KopyHA Al O,

droopuT CaF,

FanenuT PbS

[unc CaS0,*2H.0O

FanuTt NaCl




[opHbIe nopoAabl
I'paHuUm:
SiO, -70.18%, TiO, — 0.39%, Al,O, — 14.47%,
Fe,O, — 1.57%, FeO -1.78%, MnO — 0.12%,
MgO — 0.88%, CaO — 1.99%, Na,O — 3.48%,
K,0 —4.11%, H,0 - 0.84%, P,O_ - 0.19%




* Knapk — KOHCTaHTa pacnpocTpaHeHHOCTN XMMUYECKOro
afieMeHTa B KpynHOU reoXmmMmnyeckom cncrteme (3eMHoOU
Kope, buocdepe, nouse, pacTUTENBLHOCTU N T. I.),
npeacrasnarouee cobon cpegHee cogepkaHue
afieMeHTa B 4aHHOU cucTteme (B BECOBbIX UMMM aTOMHbIX
npoLeHTax).

e JlumomoKcu4YHocmb, 2uOPOMOKCUYHOCMb,
ammMOMmMOKCUYHOCMb (3aBUCUT OT CTEMNEHN
NOABUMXXHOCTW 3fIeMEHTa N BPEMEHU MPUCYTCTBUA B
KOHKPETHOW cpeae).

* [eoakKkosr02Uu4YHOCMb (XapaKTeEPU3YET OTHOCUTESBHOE
NnoTeHUManbHOE 3Korornyeckoe Hebnaronony4vne
TEPPUTOPUN, FOe BCTPEYAKOTCS TE€ UM UHbIE BELLIECTBA).



JINTOTOKCUYHOCTb 3J1IeMEeHTOB

Knaccbel onacHocTu T, ANeMeHTbI

XanbKopunbHble | NUTOQUNbHLIE | cMaepodUsibHbIE
CynepToKCUYHbIE 15 Hg, Cd, Tl Be, U, Ra, |-

Rn

I 10 Pb, As, Se B, Th V, Cr, Ru
[ — 1l ) Cu, Zn, Ag Al, Mn, Li Os
OOLWEeTOoKCNYHbIE 1 |- Nb, La Ir
IV Ti, Ca, Si

JINTO3KONOrMYHOCTbL MUHEPANoOB

1
na =—x(n3)
Y

Tn

Knapk
Y — noka3saresnb yCTOﬁHMBOCTM MUHepana, yutsiBaoLwmn XMMUYECKY, MEXaHUYECKYHO U

rMApoas’apPOANHAMMNYECKYHO YCTONUYNBOCTDL U UMELWMIA TpK rpagaymn: Belicokyto (Y= 10), cpegHtoto (Y = 5)
n Huskyro (Y =1)

N13; (NMTO3KONOrMYHOCTb INIeMEeHTa) =



[lepocdrepa

CuHOHUM «no4Bay, «daadocdepay.
DyHKUMA nogaepXaHns XKU3HU Ha 3emrie.

Obecne4yeHne B3anmoaencTBsust DObLLONo recriormM4eckoro u
Marnoro 6Monornyeckoro KPYroBOpoTOB BELLECTB.

PerynupoBaHue coctaBa atMmocdepbl U NPUPOAHbLIX BOA.

PerynupoBaHne MHTEHCUBHOCTU BMOCHEPHBLIX NPOLIECCOB, B
YACTHOCTU NJIOTHOCTU U NPOAYKTUBHOCTU HacensaioLwWwmnx
NOBEPXHOCTb NOYBbI OPraHN3MOoB.

HakonneHne Ha 3eMHOM NOBEPXHOCTU OPraHM4YeCcKoro BeLlecTBa —
rymyca u CBA3aHHbIX C HAM 3HEPIUN U NNOOOPOaUS.

3awmTa nntocepbl OT MHTEHCMBHOIO BO3AENCTBUS 9K30TNEHHbIX
hakTOpOB, BbI3bIBAOLLNX Pa3pyLLUEHNE FOPHbIX NOPOA.

He3amMeHMMbIN NPUPOOHbIN pecypc.



[MonoxeHune duocdepsbi

l'uopocaghepa




[‘paHnubI bnocdepsbl

e EcTecTBeHHast BEpXHSAA rpaHuua
bnocdepbl - 030HOBLIN CIOMN.

e BepxHasa rpaHuLa XXNU3HU pacronoXeHa He
BblLLe 5-6 KM Hag TBepaon 060M04KOWN.

e HmxHsAA rpaHuua buocdepsbl He
NpeBbILLIaeT OKOMNO 3 KM Ha cyle N 5,5 KM
B obnacTtu okeaHa.



YctonymBocTtb bmocdepbl

1. MarHuTHOe none 3emMnu

2. QHepruna ConHua
3. Kucnopoa v 030H



4. PazHooOpa3une XuBbIX
OpraHnM3mosB

e OpraHu3mbI-aBTOTPOM b
dooTOaBTOTPOMPbI 1 XEMOABTOTPOMbI

e OpraHnsmbli-reTepotTpodbl
KOHCYMEHTbI N peayueHThl

e OpraHu3mMbl-aBTOreTepoTpodbI



5. KpyroBopoT BellecTB

e MHorokpartHoe, UMKIN4YECKOE,
HepaBHOMEPHOE BO BPEMEHMN
nepepacnpegerneHue BeLlecTsa Mexay
KOMMNOHEHTaMn buocdepesil.

e bornbLion (reonorndeckun, bnocdepHbIn)
n manbin (bnonorndecknin).

e KpyroBopoTta aHeprum He ObiBaeT



e brocepa QyHKLMOHUPYET KaK rMraHTcKas
Cra)keHHas akocucTema, rae opeaHu3mMbl He
TOMNbKO NpmucnocadbnmBaoTcs K cpeae, HO U
camu co3darom u rmoooep kusarom Ha
3emrie ycrioeusi, briazonpussimHbie OJisi
XXU3HU.

e CoBepLuasi rMraHTCKMN GMonorn4ecKnm
KPyroBopoT BeLlecTB B Onocoepe, XU3Hb
nooddep>xusaem cmabusibHble ycrioeusi Osisi
ceoe20 cywecmeosaHusi U
cywecmeosaHusi 8 HelU 4Yesio8ekKa.




