Pasaen N2 1. D/1emMmeHTbl
obLien 3Kos10rum

Tema N22. CTpyKTypa 6uocdepol.




1. MoHATHe 0 Buocdepe n s3kochepe.

Bruocdepa — 310 noHaTUe (0T rpeyveckoro bios — »Ku3Hb U sphaira — wap) BBegeHO B
6uosoruto dpaHLy3cknum HaTypaamctom H.b. /lamapkom B Napuske B Havase XIX
CTO/IeTUSA, A 3aTEM B Fe€0/10r10 aBCTPUMCKUM y4eHbIM reosiorom 3.3toccom (1873r.)
B KOHLLe XIX cToneTnA. OCHOBbI HayKkM 0 buocdepe 3a/10KeHbl B NepBOM NO/10BUHE
XX BeKa TpyAamu BblAatoLLErOCA Y4EHOTO akagemuKa B.U.BepHaackoro (1868 —

1945r.).

Buocgepa - 370 HapyxkHaA 060/104Ka 3em/11M, 06/1aCTb PaCNPOCTPAHEHUA KU3HMU,
KOTOpas BK/IOYAET BCE KMBble OPraHU3Mbl U BCE 3/1EMEHTbI HEXXMBOW NPUPOAbI,
obpasytoume cpeay 0buTaHMA XKMBOrO.

Buocdepa BO3HMKAQ 3.4 — 4.5 M/IpA. €T KaK pe3y/IbTaT pa3BUTUA KMUBOTO
BelecTBa.

T.0. K BUOChepe OTHOCUTCA BCA COBOKYMHOCTb KUBbIX OPraHU3mMoB (»KuBoe
BELLECTBO U BCE BELLLECTBA, KOTOPblE HAXOAATCA NO4 KOHTPO/1eM NoTpeb/1eHuns,
TpaHcpOopMaL UK U MPOAYLUPOBAHMUSA KUBbIMU OPraHu3mamu (T.e. COBPEMEHHOe
«BUOreHHoe BelLLLecTBO).



Takoe NoOHMMaHue COBMaaaeT C BBEAEHUEM PaHee U HblHE LUIMPOKO NPUMEHAEMbIM
NMOHATUEM 3KOCPepbl — N/1IaHETAPHOM COBOKYMHOCTU COBPEMEHHbIX BMOMOB.

BepxHAsA rpaHuLa 3Kochepbl Pacrno/ioKeHa Ha BbICOTE HECKO/IbKMX MeTPOB (<30M)
Hag, MOBEPXHOCTbIO PACcTUTE/IbHOMO MOKPOBA Ha CYLUM U/IU Haj, OKeaHOM;

HuXXHAA — N0 rOPU30HTY FPYHTOBbIX BOA, U/ MAaKCUMA/IbHOIO MPOHUKHOBEHUSA
KOPHEWN pacTeHUIN U POIOLLUX XKUBOTHbIX.

B oKeaHe OHa orpaHuyeHa C/10eM NMPOHMKHOBEHUSA CO/IHEYHBIX /1y4ei, A0CTAaTOYHbIM
411 ocylectsieHna GoTocuHTesa (He 60/1€ee 100 M ) UAU TYBUHOM COXpaHeHuA
61oN0rMHecKom akTMBHOCTU B AAJOHHBIX OCaAKax.

3a 3TMMM Npee/lamu OCTAETCA HUYTOXKHAA YaCTb *KMBbIX OPraHM3MOB, HO
HaXoAATCA OrPOMHbIE MaCCUBbI MPOAYKTOB KMU3HEAEeATe/IbHOCTU — U B aTMochepe
(rasbl, nopbl BoAbl), U B rugpocdepe (pacTBOpeHHanA M B3BELLEHHAA OpraHunKka).



2. YueHue B.U. BepHaackoro o 6uocdepe

CornacHo BO33peHMAM OCHOBOMO/IOXKHUKA COBPEMEHHOTrO y4yeHus o bruocdepe —
BblAAOLLLErOCA PyCCKOro reoxmmuka Baagrummnpa Meanosn4a BepHaackoro ¢
MOMEHTa BO3HUKHOBEHUA XU3HM Ha HaLLIen NaaHeTe nponcxoau/ npoecc
A/IMTEe/IbHOro GOPMUPOBAHUA OMpese/IeHHOro e4MHCTBA XUBOM U KOCTHOM
mMaTepuu, T.e. buocgepeol.

Moga 6nochepor NOHMMAIOT MPUNOBEPXHOCTHbIM C/I0M N/1IaHETbI, B Npeaenax
KOTOPOro coCpeAoTO4EHO BCe XMBOE BELLeCTBO.

B.W. BepHaacKkuii HazBan bruocdeport 060/104Ky 3emau, B pese/iax KoTOpOoK
COCpesO0TO4EHO BCe KUBOE BELLECTBO MN/1aHEeTbl. B 3TOM n/iiaHe OH pas/inyan
rasoByto (aTmocdepa), BogHyto (rugpocdepa) u KameHHyto (MTochepa) 060/104KU
3eMHOrO LWapa, Kak cocTaB/AwLWwue brocdepbl, 06/1aCTV pacnpoCTPaHEHUs KU3HU.

B coBpemMeHHOM npeacTaBneHum buochepa — 3Ta ¢/10:KHasA 60/1bLuas
AMHAMMYECKas CUCTeMA, COCTOALLLAA U3 MHOTMX KOMIMOHEHTOB KMBOM M HEXUBOM
MpUPOAbl, COBEPLUAOLLUX MOCTOAHHbIA KPYrOBOPOT BELLLECTB.

*KrBble OpraHmn3mbl, CyLLeCTBYIOLLIME, CTapetoLLiMe U YMUPAIOLLME B TEHEHME
COTEH MUW/I/IMOHOB /1eT, MOPOXKAAIOT BCEOOLMI NA1aHeTapHbIM NPOLEeCC — MUTPaLMIo
XMMUWYECKMX 3/1eMEHTOB, ABUXEHME 3eMHbIX aTOMOB. KMBOE BeLLLeCTBO
paccmaTtpuBaeTca B.M.BepHagcknm B KayecTBe HoCUTeNA CBOOOAHOM SHEPrM B
buocdepe.




3. KomnoHeHTbl BewecTBa b6uocdepsl

BewectBo 6buocdepnl no mHeHuto B.U. BepHaacKoro, C10XKHO 1 UMeeT HECKO/IbKO
KOMIMOHEHTOB.

1. YXusoe seujecmeo — COBOKYMHOCTb BCEX KUBbIX OPraHM3MOB Ha M/1aHeTe
(pacTeHui, }KMBOTHBIX, MUKPOOPraHW3MOB);

2. BuozeHHOe sewjecmeo — BelLLeCTBO, CO34aBaeMoe 1 nepepabaTbiBaemMOe XUBbIMU
OpPraHM3Mamu Ha MPOTAXKEHUM F€0/IOTMYECKOM UCTOPUU (KaMeHHbIM yro/b, BUTYMbI,
M3BECTHAKU, HeDTb U Ap.);

3. KocHoe sewjecmeo (TBepa0e, Knaxkoe, ra3oobpasHoe) — BeLecTBo
HeOopraHMYeCcKoro NPOUCXoXKAEeHUA, T.e. 0bpasyemoe B NpoLeccax, B KOTOPbIX
*KMBOE BeLLeCTBO He y4acTBYeT;

4. BUOKOCHOe 8ewyecmeo — BeLLeCTBO, KOTOPOEe CO34aeTCsA O4AHOBPEMEHHO B
MpoLeccax HeopraHU4eCKoM NpUPOAbl, MPUYEM OPraHn3Mbl UTPALOT BEAYLLLYHO PO/ib
(croga OTHOCKTCA MOYTU BCA Boga bruocdepsl, Mo4Bbl, 1aa);

5. BewecTBo, HaxoAALeecA B NpoLecce PagMOAKTUBHOIO pacnaga
(pagMOaKTUBHbIE 3/1EMEHTbI).




6. PaccesHHble amombl, HenpepbiBHO 0Opa3syoLLnecs U3 pas/IMyHbIX BUAO0B 3€MHOIO
BeLLeCTBa No4 B/AUAHUEM KOCMUYECKOrO U3/1y4eHUs;

7. Bewyecmeso kocmuveckozo npoucxoncdeHus (KOCMMUYeCKasn Mnbl/ib, 06/10MKU
MEeTeOpUTOB U T.A4.);

BakHeMnLW MMM KOMNOHEHTaMK brocdepbl MO Ka4ecTBY U 3HAYUTE/IbHBIMU MO
KO/IMYeCTBY AB/IAKOTCA NepBble YeTblpe BMAa BELLECTB; OCTa/IbHble NpeACcTaB/IeHbl B
MEeHbLUMX KOAn4ecTBax. Hanbosnee xmmmyecku 1 reo/10rM4eCckn akTUBHbIM ABAAETCA
wusoe seujecmeso.

8. ’Kueoe sewjecmeo KOHTPO/IMPyeT BCE OCHOBHbIE XMMMUYECKME NPeBPaLLEHUA B
bruocodepe. BepHagckui nucan: «*KnBoe BeLecTBO OXBaTbIBAaET BCHO brocdepy, eé
CO34aeT U U3MEHAET, HO NO BeCy U 06 beMy OHO COCTaB/AET HeDO/IbLUYIO €ro YacTb.
Ho reosnornyeckn oHo ABAAETCA camor 60/1bLLOM cMa0k B Bruocdepe u onpegenaet
BCE MAYLLME K HEM NMPOLLeCChbl MU PA3BMBAET OFPOMHYIO CBOOOAHYO SHEPTUIO».




4. Buoxnmmnyeckue GpyHkumm 6uocdepnl

BepHaacKkui BbigeAnA AeBATb MHTErpa/ibHbiX OBMoxumudeckmnx GyHKunm buocdepel,
M B TOM YMC/1€, HUBO20 8EW,ecmeda: ra3oByto, KUC/I0POAHYHO, OKUC/INTE/IbHYIO,
Ka/lbLlMEBYO, BOCCTAHOBUTE/IbHYIO, KOHLEHTPALMOHHYIO, PYHKLMIO Pa3/10XKeHUA
OpraHuUYyeCcKkux coegmHeHni, GyHKLUIO BOCCTAHOBUTE/IbHOIO Pas/10XKeHuA
OpraHnYeCcKUX COeAUHEHUN N PYHKLMIO MeTaboan3ma 1 gblxaHusa opraHn3mos. C
y4eTOM AaHHbIX COBPEMEHHOM HayKM UX MOXHO 06BbeANHUTb B MATb OCHOBHbIX
bYHKUMIM }KUBOMO BELLLEeCTBA: SHEPreTUYECKYH0, ra30BYH0, KOHLEHTPALUOHHYHO,
AECTPYKTUBHYIO M Cpeao0bpasyroLLyto.

SHepzemuyeckas PYHKYUsA BbINO/HACTCA B OCHOBHOM pacTeHUAMM. B ocHoBy
3TOM QYHKLMM /IEKNT NPOLLeCC POTOCUHTES, T.€. aKKYMY/IMPOBAHNA 3€/1eHbIMM
pacTeHUAMM CO/IHEYHOM SHEPIUM U Aa/ibHelLLee eé nepepacnpeseeHne MexXay
OCTa/IbHbIMW KOMIMOHEHTamMn buocdepeol.

Fazoeasn pyHKyus 00ycC/1aB/IMBaET MUIrPALMIO FA30B U UX NpeBpaLleHue,
obecneymBaeT ra3oBblii COCTaB brocdepsl.

KoHuyeHmpayuoHHasa pyHKYua 3aK/1t04aeTcA B U3bnpaTe/IbHOM U3B/I€HEHUU U
HaKOM/IEHUWN }KMBbIMW OpraHM3Mamu BUOreHHbIX 3/1EMEHTOB OKpY»KatoLLLel cpeapbl,
T.€. }XMBbl€ OpraHM3Mbl OCYLLLECTBAAOT OMOreHHYH0 MUrpaLmIo U
KOHLLEHTPUPOBAHUE XUMUYECKUX 3/IEMEHTOB U MX COeANHEHUI

AecmpykmusHas ¢pyHKyua o6ycaaBamBaeT Npouecchl, CBA3aHHbIE C
pa3/10’KeHWeM MEPTBOM OPraHUKM, C XMMMUYECKUM Pa3/103KeHMEM FOPHbIX MOPOA U
BOB/Ie4eHneM 06pa30BaBLLMXCA BELEeCTB B OMOTUYECKUIA KpYrOBOPOT. B
pe3y/ibTaTe 3Toro 06pasytoTcA BMOKOCHbIE M BMOreHHble BeLLecTBa, MPOUCXOAUT
MUHEepa/iM3aLmsa OPraHuKK, T.e. NpeBpaLleHue eé B KOCHOE BeLLLeCTBO.




AecmpykmueHas ¢pyHKyua o6ycnaBaMBaeT Npouecchl, CBA3aHHbIE C
pa3/ioXKeHneM MepTBOM OPraHUKK, C XMMUYECKUM Pa3/10KeHMEM FOPHbIX MOPOA U
BOB/Ie4eHneM 06pa30BaBLUMXCA BELECTB B OMOTUYECKMI KpYroBOPOT. B
pe3y/ibTaTe 3TOro 06pasyroTcA OMOKOCHbIE M BMOreHHble BEeLLeCcTBa, MPOUCXOAUT
MUHEepa/iM3aLmsa OPraHuKK, T.e. NpeBpaLleHue eé B KOCHOE BeLLLeCTBO.

MepeuncaeHHble QYHKLMM }KMBOrO BeLLeCcTBa 3kochepbl 0bpalLeHbl B OCHOBHOM K
BHELIHMM paKTOpam CyLLLeCTBOBAHMA.

Bce BmecTe OHM 06pasyoT MOLLHYIO cpeagoobpasyrowyto GyHKLMIO 3KoCdepsl,

KOTOpaA COCTOUT B TPaHCPOpMaL MM XUMUYECKMX MAapaMeTPOB Cpesbl B YC/10BUAX
6/1aronpuATHBIX A/1A CYLLEeCTBOBaHUA OpraHn3moB. OHa obecneynBaeT ra3oBbii
COCTaB aTmocdepbl, COCTaB 0CaA04HbIX MOPOA MeTochepbl U XUMUYECKUIM COCTAB
rmgpocdepsbl, basnaHc BelwecTs 1 3Heprum B buocdepe, BOCCTaHOB/EHUE
HapyLUEHHbIX Ye/10BEKOM YC/10BUIM OOUTAHUA.




5. CTpoeHue 6uocdepbl

Buocdepa BKAKOYAET HUKHIOK YacTb aTMOChepbl, BCHO
rugpocdepy 1 BepxHue csiou amtocdepsl (puc.2.1). FpaHumLbl
3TUX 3/1EMEHTOB brMocdhepbl onpeaenaeTcs yC/10BUAMM, MU
KOTOPbIX BO3MOHO CYyLLLeCTBOBAHME KUBbIX OPraHM3MOB.

HW»KHAA rpaHuua bnocdepbl OnyCKaeTcA Ha 2 — 3 KM OT
MOBEPXHOCTU M HA 1- 2 KM HUXKE AHA OKeaHa. HuxHuii npeaen
*KM3HU CBA3AH C MOBbILLEHMEM TEMMEPATYPbl B 3€MHbIX
Heapax.

[lpeagenbHaA TemnepaTypa CyL,eCcTBOBaHUA 60/bLLMHCTBA
*KMBbIX OpraHn3amMoB = 80-100° C, a3 aKTUBHOCTb 3TU
OpraHM3Mbl COXpPaHAKT B MHTepBasie t 0-30° C.

BepxHen rpaHuuein bnocdepbl CAYyKUT 3aLLUTHBIN
O30HOBbIM C/IOMN.

ObLLasa NpOTAXKEHHOCTb buocdepbl N0 BEpTUKA/IM
COCTaBAAET 33 — 35KM.
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Ammocdgepa — razosasa 060/104Ka 3eMm/u.

Eé macca cocTasaseT (5,15 - 5,9) X 10”°m.

ATmocdepa COCTOUT U3 HECKO/IbKMX cep croeB — Tonocdepa, ctpatocdepa.
Me3ocdepbl 1 reonocdepsbl (Tepmocdepbl 1 3k30cdepsbl), MEXAY KOTOPbIMU
pacnoaararoTcA nepexoaHble ¢/10M — nay3bl. B 108X n3MeHAeTCA COCTaB ra3oBoi ¢asbl U
eé Temneparypa.

Tponocgepa — 310 06/1acTb, rae Hanbo1ee UHTEHCMBHO NPOTEKAOT TeN/10Bble
npoueccol. Ten/10Bas 3HEpPrua B OCHOBHOM NMOABOAUTCA CHMU3Y OT MOBEPXHOCTU 3€M/IU U
oKeaHa. ®u3nyeckme NpoLecchl, NpoTeKatoLme B Tpornocdepe, okasbiBaeT r/1yboKoe
B/IMAHME HA KAUMAT M/1aHETbl, Ha MPOL,EeCChl MOr/I0LLLEHUA CO/IHEYHOM paAmaLum, Ha

Kpyroob60opoT BOAbl, CBA3aHHbIN C 0bpa3oBaHnem 06/1aKOB M BbiNageHneM OCaKOB,
TO/LLMHA Tponochepbl COCTABAAET OT 7 40 18 KM., Ha eé A,0/110 NPUXOAUTCA ¥4 BCE
3eMHoM atmocdepbl. TemnepaTtypa Bo34yxa B Tpornocdepe rno BbiICOTE yMeHbLLIaeTCA
MpUMEpPHO Ha 0,6°C Ha Kaxable 100 M U Kosiebremcs om 40°C 0o -50°C.

Cmpamocgepa meeT NpOTAXKEHHOCTb OKO/10 40 KM, TEMINepaTypa BO34yxa Ha BblcOTe
20-30 KM OT 3em/11 B Tpornoray3e noctoAaHHasA (0ko10-50°C)




3aTeM HauyMHaeT NOBbIATLCA U Ha BbICOTE 50KM gocTuraeT 10°C. B npegenax
cTpaTocdepbl pacno/10KeH 030HOBbIN c/101 (a3oHOoCdepa). BbicoTa 030HOBOroO
C/1011 Y NMO/IIOCOB 7 — 8 KM, Yy 3KBaTOpa 17 — 18 KM. MakCcMMa/ibHaA BbICOTA
MPUCYTCTBUA 030HA COCTABAAET 45 — 50 KM. B me3ocdepe cpegHAAa TemnepaTtypa Ha
H=80 Km paBHa — 70°C. Bbilwe pacno/sioxeHa reoHocdhepa (uau Tepmocdepa), rae ¢
yBe/IMYeHUEM BbICOTbI t HEMPEepbIBHO YBE/IMYMBALTCA U A4OCTUraeT Ha H 150 KM — 200
—240° C, 200KkM — 500°C, 500 — 600KM — 1500°C.

luopocgepa — BogHaa 060104Ka 3eM/M, OHa BK/IKOHaeT B ceb6A COBOKYMHOCTb
MOBEPXHOCTHbIX BOA, @ TaK¥Ke BOAY, HAXOAALLYIOCA B npeaeiax AMTochepbl U
atmocdepbl. OCHOBHaA YacTb MOBEPXHOCTHbIX BOA 3aK/1t04eHa B MMPOBOM OKeaHe,
KOTOPbI 3aHUMaAeT 71% MOBEPXHOCTU 3€MHOIO LLIAPA U BK/IOYAET MPUMEPHO 967%
obLero 3anaca ce0604HOM BOAbI.

/lumocgepa — BHELLHAA OTHOCUTE/IbHO NPOYHaA 060/104Ka 3eman. [IoBEpXHOCTb
3eman 06/13gaeT 3Ha4YUTE/IbHOM HEOAHOPOAHOM MO BbiCOTE; OT 8848M Hag, ypoBHeEM
mops (r. A»KoMonyHrMa) 40 11034M. (MapuaHcKkan BnaguHa).

*Kn3sHb B mTochepe KOHLEHTPUPYETCA TO/IbKO B MOBEPXHOCTHOM C/10€ 3€MHOM
KOpbl, B OCHOBHOM B MOY4Be.

[MoyBa — 310 0cob0e npupogHoe obpasoBaHue, 06aagaroLLee pALOM CBOUCTB,
MPUCYLLIMX }XUBOW U HE }XMBOW NPUPOAE, KOTOPbIMU OHA OT/IMYAETCA OT
MaTepPUHCKOM FOPHOM MOPOAbI.
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6. Cpeaa u npeaenbl }XuUsHu 6uocdepsl

*KnsHb 11060ro opraHmMsma Bo Bcex popmax eé nposaB/aeHMA BO3MOXKHA TO/IbKO Npu
NMOCTOAHHOM B3aUMOAENCTBUMN C OKPYXKatoLLLen Cpeaon, KOTOPYH COCTaB/aAeT
HeOpraHu4YecKasa 1 opraHMyeckas Nnpupoga.

Heopranunyeckas cpega buocdepnbl nogpasgenaerca Ha aMtochepy, rmapocdepy m
atmocdepy.

*K13Hb B MTOCHEpe KOHLLEHTPUPYETCA TO/IbKO B MOBEPXHOCTHOM C/10€ 3€MHOM KOpbl —
B NOYBE, KOTOpas AB/AETCA 0COObIM T€/10M M/1IaHeTbl.

Ocob6eHHOCTbIO BOAHOM Cpe/bl ABAAETCA TO, YTO r’MAPOOUOHTBI 3aCe/IA0T BCHO €€ To/Ly
OT NMOBEPXHOCTHOM M/IEHKM A0 r/yOUHbI B OKEAHCKMX BraguHax (40 10000M).

AtTmocdepa npeactaBaseT cobom razoobpasHyro 060104Ky 3eman. Bce opraHnsmbl,
0CO6EHHO, Ha3eMHbIEe 1 MOYBEHHbIE, TECHO C HUM CBA3aHa. B Bo3gyLIHOM cpepe
3HAYUTE/IbHYHO YaCTb CBOEM KU3HU NPOBOAAT NTULLbI U HACEKOMbIE, HO YaLLe BCEro
OpPraHu3Mmbl CYLLLECTBYIOT Ha rpaHuLLe Cpes WU NepuoAnYecky nepexoasT U3 04HOM B
APYryto. HazemHble pacTeHus KUBYT B NMoyBe (KOpHU), 1 B BO3AYLLHOM cpeae (cTebm 1
/INCTBA).




T.0, B npegenax buocdepnbl BblgeNAr0TCA YeTbipe Cpe/bl }KU3HU — BOAQ, BO34YX,
MoYBa v opraHuambl (419 CUMBMOHTOB). B Kaxk4o0M cpese uMeroTcs CBou obuTaTeu
— MOHOOMUOHTBDI.

Guocdepa Kak 06/1aCTb XKU3HM OXBATbIBAET BEPXHIOIO YacTb AMToCcdepbl (40 15 KM. B
rny6uHy), Bcto rugpocdepy (40 10KM B I/1lyOUHY), M HUKHIOK YacTb aTMoCdepbl
(Bcto Tponocdepy 1 HUKHUE /10U CTPaTOChEPBI B BBICOTY A0 25 KM). T.0, B Lie/10M
buocdepa npeacrTaBseHa C10eM pacnpoCTPAHEHUA XKU3HU MO BEPTUKA/IM OKO/IO 40
KM, XOTA MOTOKaMU BO34yXa MUKPOOPraHM3Mbl MHOFA4a MOTyT 3aHOCUTLCA U BbilLe
25 KM.

[PaHMLbl }KU3HU AB/AIOTCA B BbICLLUEN CTEMEHWU YC/IOBHbIMU U 3aBbILLIEHHBIMM.
PeanbHble 0ObIMHO B0/1€€e CyXKeHHbIe.




