Законспектировать тему «Биосфера»
На следующем занятии, показать преподавателю конспект.
Вопросы можно задать https://vk.com/darya_zakharova94
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Puc. 1.1. I'pannnsr 6uocdepst

['1aBHBIM KOMIIOHEHTOM GHoc(epbl, Ge3yCiIOBHO, SBIAETCS KHBOE BELIECT-
BO, KoTopoe cocrassier Beero 0,01% ot ee maccnl. Eciu ero pacripeiesuts Ha 11o-
BEPXHOCTH 3E€MJIM POBHBIM CJIO€M, TO TOJILIHMHA 3TOrO C/105 COCTABHT BCEro 2 cm. Tem
He MeHee HMEHHO JKHBOE BELIECTBO ONpe/ie/isieT HbIHEH I 00111k Grocdepsl.

Baxueifleii 0COOGEHHOCTbIO KMBOIO BELIECTBA ABJISAETCS CHNOCOOHOCTH
YJIaBINBATh CONHEYHYIO JHEPTHIO, YJIEPKUBATh €€ B BUJE SHEPrMM XHUMHYECKOH
CBA3H B COCTABE CJIOKHBIX OPraHU4eCKUX COeﬂMHEHHﬁ (6MOMHC ‘bl), a TAKXKe TpaHC-
(bopmuposats ee B apyrue Gopmbl dHepriu. Hexupbie Tela He CHOCOOHBI K CTOMb
CIIOXKHBIM MPE0OpPa3OBaHHsIM YHEPIUH, OHHU, KAaK IIPABUIIO, PACCEHBAIOT ee (Hanpu-
Mep, KaMeHb 110/] neﬁcrsnem COJTHEYHO# 9HEPruM TOJBKO HArpeBaeTcs, HO ero Mac-
Ca IIpH 3TOM He yBenuanaeTcﬂ).

CyLLleCTBOBaHMe JKHBBIX OPraHH3MOB OCHOBAaHO Ha nqueG.nemm OHEPruu
U3 BHeWHeil cpejbl. YacTh OpraHu3MOB HENOCPEICTBEHHO HCHOJIB3YET IHEPruI0
COJIHEYHOI'O CBETA /Ul CUHTEe3a OPraHu4eCKHUX BELIECTB, U3 KOTOPBIX tlJOpMprlOTCﬂ
ux rena. Takue OpraHu3Mbl HA3bIBAKOTCA aBTOTpO(lJHblMH, HalpuMep K HMM OTHO-
CATCA 3€ICHBIC PACTEHMs, KOTOPbIE OCYLIECTBIAIOT BakHeiimmid s Guochepst
npouecc — (oTocHHTE3, B pe3yibTaTe KOTOPOro 00pasylOTCs BCE OpraHHYecKHe
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BeIEeCTBA M Bech KUCIopost armocdepsr. Ero dusuueckum cMbICiom sBmnsetcs Guk-
calusl SHEPrUM COJIHIA B BUJIE SHEPIUM XUMHUECKUX cBsiseid. [Tponecchl, mpoucxo-
Jsmue BO BpeMs (pOTOCHHTE3a, MOXKHO ONHCATh Cleyromel hopmysoit:

6CO, + 6H,0 + sneprus conneunoro ceera — CgH 06 (rmokosa) + 60,.

O6parHpM nporeccoM (OTOCHHTE3a ABIAETCA MPOLECC IBIXAHHUSA, K KOTO-
POMY CHOCOOHBI BCE JKHBBIC OPraHU3MbL. DTO MPOLECC TOTYUYEHHs SHEPIHH U3 XH-
MHYECKHX CBA3CH /1A COOCTBEHHBIX HYXK/ opranusma. Kak npasmio, oH npotekaer
C HMCMOJIb30BAHNEM KHMCIIOPOJA M BBIIEICHHEM YITIEKHCIIOro rasa (aspobHoe abixa-
HHE).

OpraHusMbl, HECIIOCOOHBIE CHHTE3MPOBATh OPraHMYECKHE BEIIECTBA CaMO-
CTOSITE/ILHO, HA3BIBAIOTCA reTepoTpodubiMu. Takie KHBble CyIIECTBA MOCTOSHHO
HyK/JIAlOTCA B NPUTOKE BemlecTBa. K HUM OTHOCSATCS JKMBOTHBIE, TPHOBI M MHOTHE
MHKPOOpraHu3Mbl (GaKkTepHit).

Brarozjapst BO3MOKHOCTH yNABIMBATh M NPEOOPA3OBLIBATE COINHEUHYIO
9HEPIHI0 JKMBBIE CYIIECTBA NPHOOpPENH CHOCOGHOCTh K CAaMOBOCIPOM3BE/ICHHIO,
POCTY H Pa3BUTHIO.

Kusoe BeiecTBo GHochephl Kak COBOKYIHOCTh BCEX JKHBBIX OPraHH3MOB
IIaHeThl 00IajaeT psjgoM yHHKaubHbIX cBoiicTB. [To B. M. BepHajckoMy, K HUM
OTHOCATCSA:

«BCIOOHOCHb JICUIHU» — STO CIIOCOOHOCTH OBICTPO 3aHMMATH (OCBAMBATE)
BCe CBOOO/IHOE NMPOCTPAHCTBO;

CMOCOBHOCTB HE TONBKO K naccuenomy (N0 CHCTBUEM BHEUIHMX CHII, Ha-
npUMep CHIbI TSDKECTH), HO W akmuenomy (C 3aTPaTOil COOCTBEHHOH SHEPrum)
JIBHKEHHIO;

YCTOHYMBOCTD MPH XKHU3HH U OBICTPOE PaslOKEHHE MOCHe CMepTH (6K110-
ueHue 6 KPy206opONIbl 6eUecms);

adanmayus (BLICOKas IPUCTIOCOOMTENbHAS CIOCOOHOCTD) K Pa3HbIM yCIIO-
BHAM, B Pe3yJIbTaTe KOTOPOH MPOM3OLLIO OCBOGHHE JKMBBIMH OpPraHH3MaMH He
TOJIBKO OCHOBHBIX CPeJl XKM3HH (BOJHOM, Ha3eMHO-BO3/YLIHOI, I0YBEHHOI U opra-
HH3MEHHOI1 (CM. TeMy 3)), HO M HEKOTOPBIX IKCTPEMANIbHBIX 110 (PH3HOIOrHYECKHM
mapameTpam ycioBuii. Hanpumep, HEKOTOpble MHKPOOPraHM3MbI CIIOCOOHBI Iepe-
HOCHTb TeMIEPaTyphl, GIH3KHE K aBCOMOTHOMY HYJIIO, KHTh B TEPMAIBHBIX HCTOY-
HHKaXx, HarpeTbix 10 140°C, B BoJaX aTOMHBIX PEaKTOPOB, B GECKHCIOPOAHOII cpejie
HT. 1

henomenanbro 6bICOKAA CKOPOCHb NPOMEKAHUA XUMUHECKUX PEAKUUIL.
Bo Bcex JKHBBIX CHCTEMAX OHA Ha HECKONBKO HOPSKOB BBIIIE, YeM B HEXUBOIL MpH-
poze;

8bICOKAn CKOpocmb 06nO6NeHUA. B cpe/iHeM KHBOE BEIECTBO GHocheps!
obHoBnsteTcs 3a 8 ser. [l OpraHu3MOB, OOHTAIONINX HA CYIIIE, 9TOT CPOK COCTAB-
nsier 14 sier, a juis OKeaHa, Ijie NPeo6IaalT OPraHu3Mbl ¢ KOPOTKUM MEPHOIOM
KU3HH, — 33 JHsl.
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OcOBEHHOCTH JKUBOTO BELECTBA IMO3BOJIAIOT €MY BBIIOJIHATH Lleﬂblﬁ pan
BaXKHbBIX 1 pa3Ho0OpasHbIX (yHKiwmil. [Tepeuncinm ux.

Duepzemuueckan ynkyus — CBA3BIBAHUE H 3allACAHNE COIHEYHOM HEP-
IUM B OPraHHYECKOM BELIECTBE ABTOTPO(HBIX OPraHM3MOB M MOCIEIyIOlIee pac-
CeMBAaHHE SHEPrHH IPH MOTPeOICHHH H MUHEPAIIM3ALMN OPraHUYECKOro BEleCTBa
reTepoTpO(HBIMU OPraHH3MaMH.

Tazoean @ynkyus — cnocoGHOCTb M3MEHATb U IOIEPXKUBATH OIpeEse-
NeHHBIIT ra30BbIi COCTAB cpefbl obuTaHus u atMocdepst B menom. Heobxommmo
TNIOHUMAaTh, YTO BCE OCHOBHBIC Ia3bl aTMOCll)epbl 3eMiI UMEKT GHOTEHHOE pouc-
XOJK/I€HHE, a BCE M0A3EMHBIE I'a3bl — INPOAYKT pasjloKeHUsA ormepmeﬁ OpraHHKH.

Konyenmpayuonnaa @ynkyus — opranu3Mbl CHoCOOHbI HAKAILIMBATDL B
CBOMX TeJaX MHOIHE XUMHYECKHE 31eMeHTbl. OCHOBHBIMH U3 HHX SIBISIOTCS: C, Cﬂ,
Si, I, P (B mopsijike yMeHbIICHHs KOHLEHTPALHH)

OKucIumenbHo-60CCMAHOGUMENbHAA d)y}"ﬂ("}l. MsHorue KHBbIE opra-
HHU3MBI CIIOCOOHBI OKUCIISITh U BOCCTAHABIIMBATH PAasjIMYHBIC BELIECTBA. HanpuMep,
JKelle300aKTepuH OKHCIIAIOT JKele30, a CepodaKTepuH BOCCTAHABIMBAIOT CyIIb(aTbl.

Jecmpykmuenan @ynKkyus 3aKiodyaercs B Pa3ioKEHHN OPraHU3MaMH U
NPOAYKTaMH UX JKM3HEEATEIbHOCTH KaK OCTaTKOB OPraHU4€CKOro BELIeCTBa, Tak U
KOCHOI'0O BeLIeCTBA.

Tpancnopmnan @ynkyus Bo3MoXKHa Grarojaps akTHBHOH (opme JBHIKe-
HHUsl HEKOTOPBIX JKHMBBIX CYILECTB. ITo CYTH, 3TO IIEPEHOC BELIECTBA M SHEPIHU B
TPOCTPAHCTBE.

Cpedoobpasylougan GynKkyus — 310 CrocoGHOCTb 11Peodpa3oBbIBaTh (-
3UKO-XHMHYECKHE ITapaMeTpbl Cpeibl.

Pacceusarowan @ynKyus 3aKj104aeTCs B PaCCEMBAHUH BELIECTBA U DHEP-
ruu B okpyxkawomeii cpene. Ilpossiserca uepes Tpoduueckyio (MHTATENbHYIO) H
TPAHCIOPTHYIO JIEATENLHOCTh OPraHU3MOB.

Hupopmayuonnaa @ynkyusa OCHOBAHA HA HAKOIUICHHM JKMBBIMM Opra-
HHM3MaMH OMpe/ie/eHHOi HHPOPMALMH, 3aKPEILICHHH e B HACJIEJCTBEHHBIX CTPYK-
Typax M nepejade I0C/IeAYIOUUM 0KONeHHAM. OCYIIECTBIAETCS ¢ TOMOLIBIO MO-
nexyn [JHK (1e30KkcHpiGOHYKICHHOBOM KHCIOTBI).

Buozeoxumuueckas 0eamenbHOCMb 4eN06eKa TOXKE SIBIACTCA qJ)’HKLlMEﬁ
JKHUBOI'O BELIECTBA, TAK KAK YE€JIOBEK, 0e3 COMHEHHMA, SABJISICTCA €ro cocrasnﬂwu.leﬁ
4acTeio. [Toj1 Heil 0OBIYHO MOHMMAIOT HPEBPALCHHE H NIEPEMelIeHHE BEelecTs 61o-
chepsl B pesynbTaTe YeI0BEYECKON AATENbHOCTH U XO3AHCTBEHHBIX U OBITOBBIX
HYX/]1 4eJl0BeKa.

Buocdepa sABiIsieTcs YHHKIbHOM, €IMHOM TEPMOJNHAMHYECKOH CHCTEMOIH,
OCYILECTBIISIONIECH YIaBIMBAHUE, HAKOIUIEHHE W NEPEHOC YHEPIHH IyTeM oOMeHa
BEILIECTB ME3K/ly KMBBIM BEILECTBOM M OKpYyxkarowieil cpenoil. Cama Guocdepa kak
nestoe 061a1aeT pAIoM crietipHIecKuX CBOICTB.

Kak u mobas apyras skusas cucrema, 6uocdepa sABIseTCS OMKpHIMON
cucmemoll, T. €. OHa HyK/Ia€TCsl B MOCTOAHHOM IPUTOKE YHEPTHH U3 BHELIHEH cpe-
AbL. OCHOBHBIM HCTOYHHKOM SHEpPruu s 6ymc¢epb1 3emi ABIAETCS Jqyuucras
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sneprus ColHia, Kotopasi GUKCHPYETCs 3eleHbIMH PacTeHHusMH B mporecce (orto-
CHHTE3a B BHJIC YHEPrHM XHMHMYECKHX CBA3CH OPraHHYeCKOro BemlecTBa (Hpekie
BCETr0 IUIIOKO3bI).

Lenocmnocms u duckpemnocms. Lenoctrocts Guocheps 00ycoBIeHa
TECHOH B3aHMOCBA3bI0 BCEX COCTABIAIONINX €€ KOMIIOHEHTOB, IIPH 3TOM JH060€ H3-
MEHEHHE OJIHOIO KOMIIOHEHTA MOYET MPHBECTH K M3MEHEHMIO COCTOSHHS APYTHX
KOMITOHEHTOB M Guocdeps B uemom. Ilpu srom Guocdepa — He MexaHMueckas
CyMMa KOMIIOHEHTOB, 4 KAaueCTBEHHO HOBoe 00pasoBaHue, o0lajaromiee CBOUMH
0COOEHHOCTAMHU M PA3BUBAIOIIEECS KAK eIUHOE LEJI0e.

Lenmpanusosannocme. LleHTpanbHbIM 3BeHOM GHOCHEPBI ABIAIOTCA KH-
BbIe OpraHu3Mbl (3KuBOE BelecTso). K coxanenuio, COBpeMEHHBIH YeI0BeK 9T yac-
TO HEJIOOLICHHBAET.

Yemoiuuugocms n camopezynayus. Jlake npy CyHECTBEHHBIX BHEIIHMX
WIM BHYTPEHHHX BO3JCHCTBHAX Omoc(epa crocoOHa BO3BPAIIATHCA B MCXOAHOE
COCTOSIHME, TaCHTh BO3HHKAIOIINE M3MCHEHMS IyTEM BKIIOYEHMs ONPE/IENCHHBIX
Mexanu3MoB. Takue MeXaHM3Mbl Ha3BIBAKTCS 2omeocmamuueckumy. OHU TOTH-
nsrores npunuuny Jle [larense — Bpayna: npu nefictBuu Ha CHCTEMY CHII, BBIBO-
JALMX €¢ X COCTOSHHS YCTOHUYHBOIO PaBHOBECHS, OHO CMEMIACTCS B TOM HAIpaB-
JIeHHH, TIpH KOTOpoM 3(QdeKT 3Toro BosieicTus ocnadusercs. OfHAKO 3TH CIHO-
cobHocTH 6ruoCheps! HeGe3rpaHHYHbI.

Pummuunocms. buocdepa NposBISET PUTMUYHOCTH (IIOBTOPAEMOCTH BO
BPEMEHH) PA3BUTHS TeX HIM HHBIX SABICHHMI. B mpupose cymecTByloT GHOPHTMBL
Pa3HOM NPOAOILKUTENbHOCTH. OCHOBHBIC THIBI OHOPHUTMOB, MPEICTABICHHBIX B
6Guocdepe, — 3TO CYTOUHBIE, TOI0BbIE, BHYTPUBEKOBBIC H CBEPXBEKOBBIE.

Topusonmanvnan 30nansHocms u evicomnan noacnocms. B 6uocdepe
YETKO BBIIENSIOTCA TMCKPETHbIC NPUPOHBIC 30HBI (TYHpA, NEC, CTEMb, [UKYHIH
H T. J1.), PA3THYAIOIIHECs 110 THIIY PACTUTEILHOCTH (FOPU30HTANIbHAS 30HATBHOCTD).
CMeHa PacTHTETBHOCTH MPOMCXOIUT M C yBENHUYEHHEM BBICOTHI (BBICOTHAS MOSC-
HOCTB).

KBonvuwoe pasnoopasue KOMIOHEHTOB, MPEKIE BCETO XKHUBBIX OPraHH3-
MoB. Brocdepa xapakrepusyercs Gonbinm Guopasnoobpasuem (B HacToslee Bpe-
M M3BECTHO HE MeHee 2 MJIH BHJIOB JKHBBIX OPraHM3MOB H €CTh OCHOBAHHE NPE/I-
foyararh, 4TO CyMIECTBYET eIle HPHOIM3MTENBHO CTOIBKO K€ HEOMHCAHHBIX).
Boubioe 6GnopazHooOpasue JIekKHT B OCHOBE YCTOHUMBOCTH GHOCHEPDI, ero CHHKe-
HHE MOKET ObITh I'yOUTEIIBHO [Ulsl HAILICH [IAHETHI.

Hanuune MexaHH3MOB, 06€CIIeUMBAIONIMX IPOTEKAHNE KPYZOGOPOMOE 6e-
ugecme. KpyroBopor BemeCTB — MHOTOKPATHOE y4aCTHE BEWIECTB B IIpOLleccaX,
npoTekaromux B arMocdepe, ruapochepe u nurocdepe, B TOM UHCIE B TeX CIOSX,
KOTOpbIE BXOAAT B cocTaB Guocdepbl 3emin. B 3aBHCHMOCTH OT ABIXKYILUEH CHIIbI
BBIICIIAIOT 2eono0zudeckuit (reoJlornueckKie MpoLecchl), fuozeoxumuueckui (nes-
TENBHOCTD JKUBBIX OPraHU3MOB) U AHMPONOZeHHbII (IEATEILHOCTD YeNOBEKa) Kpy-
roBopoThbl. ['eonoruyeckuii # GHOreOXHMHYECKHH KPYrOBOPOTbI B 3HAYMTENbHOH
CTEIEHN 3aMKHYTBI, @ AHTPONOICHHbIH — MPAKTHYECKH HE 3aMKHYT, YTO MMOCTEIEH-
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HO MPHUBOJUT K HCTOIIEHUIO NMPUPOIHBIX PECYPCOB M 3arps3HEHMIO NPUPOIHOM
cpejibl.

Teonozuueckuit (6onvuioir) Kpyzosopom eewecme 6 npupode 0OyCioBIeH
B3aHMO/ICHCTBHEM COJIHEUHOH HEPruy ¢ rityOHHHOI SHeprueii 3eMin 1 oCyILecTB-
€T nepepacrpenesienue BerecTsa Mesxkay Guocdepoii u Gonee riyGokuMu ropu-
30HTaMH 3eMIIH. Ocanoquue TOpHBIC NIOPOABL, OGPH'SOBHHHblE 3a CYEeT Marmatu4e-
CKHX II0POJ, B OJIBHIKHBIX 30HaX 3eMHOIT KOpbl BHOBb IIOIPYKalOTCA B 30HY BbICO-
KHX TeMIepaTyp  JaBjieHuii. TaM OHH IOCTENEHHO NEPEeUIaBsTCs i 00pasyoT
MarMy — HMCTOYHHK HOBBIX MarMaTH4Y€CKHX IOPOJI. Ilocne Toro xak 3tH T1I0pO/ibl
TIOJIHUMAKOTCs Ha MOBEPXHOCTH 33]\“’1!4, Ha HUX BHOBb HAYHHAIOT JCﬁCTBOBaTb po-
L[eCChI BLIBETPUBAHMS, B Pe3yJIbTaTe KOTOPBIX HPOMCXOAUT TpaHchopMaLis Marma-
THYECKHMX TOPHBIX MOPOJIbI B HOBBIE 0CA/I0UHbIE MOPOJb! (cM. puc. 1.2). Cumsonom
GOMBIIOro KpyroBOpOTa BEIIECTB ABIACTCA CIMPAb, a He KPYr. DTO 03HAYACT, YTO
HOBBIii LIMKJI KPyroBOPOTa HUKOI/Ia HE II0BTOPSET NPEbITYIIHi B TOYHOCTH, YTO CO
BPEMEHEM IIPUBOJUT K BECbMA 3HAYMTE/IbHBIM H3MECHCHHUAM. L[l/ll(ﬂ T'e0JIOrHYECKOro
KpYroBopoTa Ha 3eMIIe JUINTCS MHOTHE MUJLIMOHBI JIET.

Conneunan
aueprua

vf’

Marmaraveckne
nopoast

MarmaTieckue
nopoast

N\

Brmerpusane, nepeHoc,
Kpucrawiusauna

OTXONEHMe, OKAMEHEHHE

Tepennannenre

T

Sueprits
PALHOAKTEBHOTO
pacnaza

Meranopdirsecke
nopoget

Puc. 1.2. Tlpunnunuanshas cxemMa G0NbIOro (reol0rH4ecKoro) KpyroBopora
BEILECTB

Manuwtit (6uozeoxumuueckuii) Kpyzosopom eéeujecme 6 duocghepe, B 0Tim-
4pe 0T GOIBIIOro, MOMHOCTBIO MPOUCXOAUT B mpeaenax 6uocdepsr. Cumbici ero 3a-
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KII04aeTcst B 00Pa3soBaHMH JKMBOTO BELIECTBA M3 HEOPraHMYECKMX COCIMHEHHIl B
npouecce GOTOCHHTE3a U B MOCIEAYIOMEM 00PATHOM NPEBPAIICHHI OPTaHHYECKOTo
BEIIECTBA B HEOPraHMYECKHE COEIMHEHHS B NMPOLECCE €ro pasnokeHus. Jis KusHi
6Guocdepsl 3TOT KPyroBOPOT ABISAETCA [IABHBIM, H OH CaM 110 ceOe ABISIETCS MOpo-
JKJICHUEM XKU3HU. POKIasiCh, BUIOM3MEHSAACh U YMUPasl, )KHBOE BELIECTBO, obecre-
uuBas GMOreOXMMHYECKHUIl KPYrOBOPOT BEWIECTB, MOJIEPKUBACT KU3Hb HA Hallei
u1aHeTe.

B obwem ciydae GHOreOXMMHYECKHil KPYroBOPOT MpPEACTaBIseT COOOi
0OMEH MaKpo- H MHKDPOYJIEMEHTOB M HPOCTHIX HEOPTaHHYECKHX BELIECTB C BEMECT-
BoM armocdepsl, ruapochepsl i auTochepsl. CXeMa TaKOro KpyroBOpoTa /uis Ha-
3eMHBIX CHCTEM Mpe/ICTaBleHa Ha pucyrke 1.3.

Kucaopoa

Conmeunas
ameprua

Vraexucnsii ras

Boaa

Xucnopon

HAUBOTREIE
\2tuxpoopranua
| Tymye
'
Tlouza

BitemenTe: UMTARMA pACTeRME
1 1 (agor, pocdop, xamui,
L el ) amnub, xeseso  ap.)

Puc. 1.3. Cxema 6HOreoXHMHYECKOTO KPYTOBOPOTA BELIECTB Ha CyLle

Kpyrosopoter otzienbHbIX Bemects B. Y. Bepuajckuii Hassan éuozeoxu-
MUYECKUMU WUKTIAMU. C)’Tb JH000T0 U3 TAKUX LHKJIOB 3aK/II0OYAETCs B CIIEC/AYIOLIEM!
XUMHYECKHE 3JIEMEHTBI, IIOIJIOLICHHBIE OPraHU3MOM, YXOIAT B aGHOTH‘ieCKyK) cpe-
Jly, @ 3aTEM Yepe3 KaKoe-TO BpeMst CHOBA MONAJIAl0T B KUBOH OPraHu3M U T. J1.
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Toxasusioniee GOIBIIMHCTBO GHOrEOXHMHYECKHX IIPOLECCOB PACXOAYIOT
COJIHEUHYIO SHEPIulo, U JIMIIb OJMH MPOLECC €€ CBA3BIBACT B OPraHUYeCKHe Belle-
crBa — (potocunTes. IMEHHO Ha HEM OCHOBaHbI KPYrOBOPOTBI CAMbIX BAJKHBIX OHO-
FEHHBIX /IEMEHTOB, KHCIIOPOJIa U Yrieposia. PaccMOTpHM HX HEMHOTO MoApobHee.

Kpyrosopor kucj10pojia, KOTOpbIH ABIACTCS CHIILHEHIINM OKMCIIUTENEM,
HMEJI KIIFOYEBOC 3HAUYCHUE U1 CTAHOBJICHUS 6"00(113])[’1. OH B 3HAUUTENIBHOH CTerne-
HHU OnpeJieNisieT T0, Kak OyIyT NpOTeKaTh OCTalbHble OHOreOXMMHYECKHE KPYroBO-
POTHIL.

B Gonee unu MeHee 3HAYHTENbHBIX KOJIHYECTBAX KHCJIOPO/J Hayajl Hakar-
nMBathCs B arMocepe Mocie PacnpocTpaHeHus (OTOCHHTE3UPYIOUINX OPraHm3-
MOB — IIPHMEPHO 2 MJIpJ JeT ToMy Ha3ajl. [To Mepe Bo3pacTaHHs KOIMYECTBA KH-
copoza B arMocepe OH Hayajl YaCTHYHO TPAHCOPMUPOBATHCS MOA JeliCTBHEM
yiIbTPaHONETOBOIO H3/Iy4eHHs B 030H, H3 KOTOPOTO BIOCIEACTBHH CHOPMHUPOBAI-
Csl 3AIUTHBIH 030HOBBIN CIIO.

Cxema KpyroBopoTa KHCJIOpOJa HokasaHa Ha pucyHke 1.4. Ero moxHo
KPaTKO OIMCATh CIEAYIOIUM 00pa3oM: obpa3zoBaHie cBOOOJHOr0 KHCIOPOJA IPO-
MCXOIHMT IJIaBHBIM 00pa3oM B pesyibrate (JOTOCHHTE3a pacTeHuil, a norpedie-
HUE — B XO/I€ JbIXaHHs, PEAKLUH OKHCIICHUS (B TOM YHCJIE CKUraHUS TOﬂﬂl/lBﬂ) n
JIPYTUX XUMHYECKHX TPe0bpasoBanuii.

1,18:10'%

CsoGoaubiit
KHC/IOPOJ B

armocdepe

TMocrynienne
1.55:10 1/rox Torpetnenne
10,
2,16+101/ron
- JIpyrie Xum.
Dorocunre: npeodpazoBanis

Puc. 1.4. Kpyrosopot kuciopoja

JUnst TOro uto0b! NPABHIBLHO MOHHMATh MPOLIECCHI, MPOTEKAKOLIME Ceifuac B
6nocdepe, HEOOX0AMMO 0OPATUTL BHUMAHHE HA KOJIMYECTBEHHbIE M0KA3ATENIN KPY-
roBopoTa Kucrnopoga. Obiiee KOIMYECTBO CBOOOIHOIO KHCI0poaa aTMocepb! orie-
nuBaetcs npuvepro B 1,2-10° 1. Ceituac ckopocTs 06pa3zoBanus CBOGOIHOTO Kit-
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cropoza cocrapisier npuGusnTensHo 1,55-10° T/roxt, IpH 5TOM OH pacxoiyeTcs co
CKOPOCTBIO OKOJIO 2,16-10" 1/ron. Taxum 00pa3oM, pacxo KHCIIOpOJa ceiuac He-
CKOJIBKO BBIILIE €T0 OCTYILIEHHs B aTMOCchepy.

B rop 3erenble pacTeHus 0CBOOOXKIAIOT 0K0710 1/2500 coaepkanms KUCIO-
poaa B armocepe, MOSTOMY BpeMs ero KpyroBopora B armocdepe cocTaBiserT
npumepHo 2500 ser. Iloka ycuiieHHe TEXHONGHHOTO MOTPEONEHHs KHUCIOPOAa, a
TaKKe BbIPyOKa JIECOB HE MPHBEIH K 3aMETHOMY CHIDKEHHIO COJEPIKAHHs CBOGOJ-
HOTO KHCJIOPO/Ia B aTMocdepe, HO HAMEUAKOIIAsCs TeH/IeHIUs, 6e3yCIIOBHO, OnacHa.

Kpyrosopot yriepojia. 3amnacs! yrieposa B 6uocdepe Bennkn. OcHOBHAs
€ro Macca HaXOAMTCs B KapOOHATHBIX OTIIOKECHHUAX J(HA OKEaHA (1,3-10"’ T), KAMEH-
HoM yrie u medru (0,34:10'° T). AkkyMmynuposammbii TakuM 00pazoM yriepoi
NPUHHUMAET y4yacTHe B GONBLIOM (reoliormyeckoM) Kpyrosopote 3emin. BiusiHue
9TOro0 KPyroBopoTa Ha KPaTKOCPOuHOE (yHKLHOHHPOBAHHE YKOCHCTEMBI HE3HAUM-
TEJIBHO.

Kusub Ha 3emie u ra3oBblii GanaHc aTMocepbl MOIEPKUBAIOTCS OTHOCH-
TEIBHO HEDOJIBIIMM KOIMYECTBOM YIIEpojia, KOTOpoe CONEpXKuTCs B armochepe u
ydacTByeT B MasioM (6HOreoXumuyeckom) kpyrosopote. buosorindeckuii Kpyrosopor
YIJIepo/ia mpolie KpyroBopoTa KHCII0po/ia, TaK Kak B HEM y4acTBYHOT TOJIbKO OPraHu-
YeCKMe COeJIMHEHHs M IMoKeu 1 yriepoza. Ero cxema nokasana Ha pucynke 1.5,

Bech accHMUIMPOBaHHbI (CBA3aHHBIH) B 3€IEHBIX PACTEHMAX B Hpolecce
(oTocuHTe3a Yriepol BKIIOYAETCs B YIJICBO/bL, B POLIECCE [AbIXaHHs BECh yIIIEPO,
COJICPIKAILMIICSA B OPraHUUYECKUX COEIMHEHUX, IPEBPAILACTCS B YITIEKUCIbIH ra3.

Ecnu npuusts 32 100% Bech yriepos, aCCHMIITHPOBAHHBIN PACTCHHAMH B
xoze ¢porocunTesa, To mpumepHo 30% u3 Hero BO3BpallaeTCsa B aTMocdepy B BuIe
YIIIEKHCIIOTO ra3a B MPOLecce AbIXaHHs pacTeHHii, a octaibubie 70% obecneuunsaior
JIbIXaHHE M IPOJYKLHIO XKHUBOTHBIX, GakTepuii u rpubOB B IHILEBLIX LemsiX. B Ha-
3€MHBIX PKOCHCTEMAX B KPYrOBOPOT YIJIEPOJIa €KEr0JIHO BOBJIEKaeTcs okoso 12%
coepaxatierocst B armocepe yriekucioro raza. I10atomy yriepos cpaBHHUTEIbHO
GbIcTpO OOMEHMBAETCS MEX/y arMochepoid, ruapocdepoii 1 KUBLIMH OpraHH3MAa-
mu. Bpemsi niepeHoca atMoc(epHOro yriepoja cocTaBiser NpHOIM3HTEILHO BOCEMb
sier. TToaToMy KpyroBOPOT KHCJIOPO/A 3HAYMTENLHO OOJIbLIE MMOABEPIKEH BIHSAHHIO
BHEIHUX BO3/ieHcTBHIA, yeM kpyroBopot kucioposa. C cepemunbl XIX B. yekopui-
Csl IpoIece Mepexo/ia yrIeKHCIOro rasa B arMocdepy 3a cueT CHKMIaHMs TOILIHBA.
Ero cozeprkanue k aTMociepe yie YBeIMHIoch Ha 22% U MPOJOIIKAET PAaCTH, T. €.
HapyIIaeTcs CI0KMBIIEECs B NPUPOJIE SHEPreTHIeckoe pasHosecue. B pesynbrare
nakorwiennst CO, B arMocepe BO3HHKAET TaK Ha3bIBaeMblil TAPHUKOBBIH > dekT,
KOTOPBIii moapobHee GyeT paccMOTPeH BO BTOPOM pasjielie JaHHOro yueGHOro mo-
cobust.

CymiectBeHHO# YacTbio yuenns B. WM. Bepuajckoro o Guocdepe siBisieTcs
NPE/ICTaB/ICHHE O e¢ BOSHHKHOBEHHH H Pa3BUTHH (9BOJIIOLNH). B KpaTkoM m3ioxke-
HuM uen Bepuazckoro 06 sBomouun 6uochepbl MOKHO cHOPMYIMPOBATH Clle-
JIyIOLUM 06pasoM.
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Puc. 1.5. Kpyrosopor yriepoaa

Buauane copmupoBanack mrocdepa — npeABECTHHK OKpYXKaroLleil cpe-
J1bl, 3aTEM, T10CIIE TIOSBJICHHS JKU3HH Ha cylie — Guocepa.

B rteuenue Beeil reonornyeckoi ucropun 3eMiM Ha Heil HMKOIJA He Ha-
Giroanuch asoiiHble (Oe3KU3HEHHbIE) reosoruyeckue smoxu. ClieoBaTenbHO, co-
BPEMEHHOE JKMBOE€ BELIECTBO M'EHETUYECKH CBA3aHO C XKUBbIM BELIECTBOM MPOLUIBIX
TEOJIOrHYECKHUX 10X,

JKusbie OpraHyu3Mbl ABJIAIOTCA ITTABHBIM cbal(mpom MUrpaluy XHMHYECKUX
2JIEMEHTOB B 3eMHOIi Kope.

Orpomublii reonorndeckuii 3QQexT AesTeNbHOCTH OPraHu3MOB 00yCI0B-
JIEH TeM, 4YTO MX KOJIHYECTBO BECKOHEYHO BEIUKO U ueﬁcrsy!o'r OHH IIPAKTHYECKUE
B TeYeHHe GECKOHEUHOTO IPOMEKYTKA BPEMEHH.

OCHOBHBIM JABHKYIIHM (DAKTOPOM B Pa3BUTUH MPOLECCOB B Ouochepe sB-
JsieTest GnosorunuecKast OHEPIus JXUBOI'O BELIECTBA.

B nocnennne aecaTuieTHs Bce BO3PACTAIONLYIO POIb B IPOLEccax, IIpoTe-
KalolmX B OHocepe, UrpaeT 4eioBEYECTBO KAaK OHO M3 COCTABIAIOLMX KHBOIO
BewecTBa. I'oBopst 06 atom, B. Y. Bepuanckuii noguepkusan: «Yenosek u B ero
MHJIMBHYJIbHOM, H B €0 COLHAILHOM IPOSBICHHH TECHEHLIMM 00pa3oM, 3aKOHO-
MEpHO MaTepHabHO-YHEPreTHUYeCKH CBsi3aH ¢ Onocdepoii; sTa CBA3b HHKOIIA He
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Tema 1.2. Buocgpepa

ITonamue o 6uocgpepe

Buocepa — ToHKas 060710uKa 3eMIIH, HACEICHHAS KUBBIMI OPraHH3MaMH
u npeobpa3oBaHHAS UMM,

Cytb KoHIeNIMY Guocheps! BrepBble OblIa MPE/UTOKEHA H3BECTHBIM Yue-
HbIM-ecTecTBoMCHbITaTeieM JKanom Batucrom Jlamapkom (1744-1829), Ho cam
TepMuH ObLI BBe/IeH B HayuHblil 06uxoj B 1875 r. aBcrpuiickum reonorom Djyap-
nom 3ioccom (1831-1914). B ero monnmanuu Guochepa — 310 00macTh 3eMHOM
MOBEPXHOCTH, HACEJICHHAS KUBBIMH OPTaHU3MAMH.

LlenocrHoe yuenne o Guocdepe B neppoii nmonosune XX B. paspabortan
BBIJAIOLIMIiCA poccuiickuii  yueHblii-ecTecTBOMCIbITaTENb Bramgumup Heanonu
Bepnaycknii (1863-1945). C ero Touku 3penus, 6uochepa — 310 He IPOCTO COBO-
KYIHOCTb JKHBBIX OPraHM3MOB, OOHTAIONIMX HA MOBEPXHOCTH ILIAHETHI, ITO eIUHAS
TEPMOIMHAMEYECKAst 0007104Ka, B KOTOPOi COCPEAOTOUCHA KH3Hb H OCYIIECTBIACT-
Cs MOCTOAHHOE B3aMMOJIEHCTBHE BCEr0 JKMBOIO C HEOPTaHHMYECKHMH YCIOBHSMH
cpeibl.

Jlns Guocdepbl XapakTEpHO He TONBKO MPHCYTCTBHE XMBBIX OPraHH3MOB.
Omna obnaaer ewe TpeMsi 0COOEHHOCTAMI: BO-IIEPBbIX, B HEll B 3HAYHTEILHOM KO-
NIMYECTBE COMEPIKUTCA XKMKAs BOJA; BO-BTOPBIX, HA HEE MaJaeT MOUIHBIH MOTOK
COJIHEYHOM SHEPrHH; B-TPEThHX, B Ouochepe MpOXOosT MOBEPXHOCTH Pa3iea MeK-
Jly BELIECTBAMH, HAXOJAIIMMHCS B TpeX daszax. Bee 3T0 cly:KUT NPEamOChLIKOM 1ist
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AKTHBHOTO 0OMEHA BEIIECTBOM H YHEPTHeH, B KOTOPOM GOJIBIIYIO POJIb HIPAIOT K-
BbI€ OPraHUu3Mbl.

Buocdepa sannmaer yacts aurocdeps: (mroduocdepa), armocdepsi (a3po-
6uocdepa) u ruapocdeps (rugpobuocdepa), 3aceeHHO KUBIMH OPraHU3MAMU.

Ammocpepa — 510 TazoBas (Bo3ayuHas) 06010uKa 3eMITH, BpaIAOLIas-
¢ BMecTe ¢ Hell. B coctaB coBpemenHoii atmocdepst Bxoaat asor (78,09%), ku-
ciopoz (20,95%), aprou (0,93%), yriekucnsiii ra3 (0,03%) u HekoTOpble apyrue
KOMIIOHEHTBI, PEXK/Ie BCEro Jpyrue HHepTHbie rasbl. Hanbosee BaKHBIMH JUIs JKH-
BbIX OPraHM3MOB ABIIAKOTCA KHCIIOPOZ, yrnexucnblﬁ ra3 ¥ asoT, NOCKOJIbKY OHHM
Y4YacTBYIOT BO BCEX OCHOBHbIX 6HOIOrHYECKUX UHKJIAX.

CaoiicTa ra3oBoii 060/104KH 3eMIIM HEOAMHAKOBBI 10 BepTHKaIH. B ee
npesiesiax BBIIENAIOT CIEYIOIHE CII0H (HAYHHAS OT MOBEPXHOCTH 3eMJIM): TPOMO-
cepy, crparocdepy, mesochepy, Tepmocdepy u sx30chepy. B cocras Guocheps B
pagﬂoﬁ CTENEHH BXOAT TOJIBKO [1BA [1€PBbIX, [I03TOMY Mbl PACCMOTPHM UX HEMHOI'O
noapobree. OCHOBHOl 3ammac BO3JyXa COCPEJOTOYEH B HIDKHEM ClIoe arMocdepsl
Tponochepe. Huwkuue, npuieraioime K MOBEPXHOCTH 3eMiH oM Tponocdeps
BBICOTOIT OKOJIO 3 KM I0/IBEPIKEHBI IHCTBHIO reorpaduueckux pakropos (pembed,
KOHTHHEHTBbI WM OKeaHbl). B 9Toii wacti armocgepsl COCpefoTOUEHA OCHOBHAS
Macca 3arpa3HsIOLINX BEIECTB, NOCTYNAIMUX ¢ nopepxHocty 3eman. Hax tpono-
cepoii pacronaraercst crparocepa, B KOTOPOil PacioiokeH TaK Ha3bIBaeMbli
030HOBBI CJIOH, NPEACTAaBISIONMI 000l 06/1aCTh MOBBILIEHHOI KOHLEHTPALMH
o30Ha (O3), cocpe1oToueHHYI0 Ha BbicoTe 22—25 KM. O30HOBbII 9KPaH UIpaeT Kilo-
YEBYIO pOJib B COXPAHEHHUH JKM3HU HA 3eMne, TI0OCKOJIbKY HMEHHO B HEM I0IJIOLAeT-
cst Gonbiuast yacte uaymtero ot ColHua ynbTpaHoNeToOBOro u3iydeHus (ero Ko-
POTKOBOJIHOBAs COCTABJIAOLIAA — (CKECTKOE yﬂprad)HOﬂeTOBOe H3JIy4€HHE», Hau-
Gosee ryOuTenbHOE Ul KHBBIX OPraHU3MOB). B pesyibTare 10 II0BEPXHOCTH J0XO0-
JIUT TOJIKO OTHOCHTE/IbHO Ge30macHas 4acTh MOTOKA yIbTPaHOIETOBBIX H3ITyde-
Huii ¢ UTHHO# BosHBI 0KONT0 300400 HM.

B cocras zudpocghepr BKioualoT Bee THIBI BojoeMoB. Ee noapasaensior
Ha MUpOBOii OKeaH, KOHTHHEHTAJIbHbIE  110J3eMHBbIe npecHble BoAbl. K ruapocde-
Pe€ 4acTo OTHOCAT U BOAY, BXOJAILYIO B COCTAB JIEJHUKOB, H TIOYBEHHYIO BJIary.

Bosa uMeeT orpoMHoOe 3HaueHHE JUIsl [0/UIeP/KAHNs XKU3HH Ha 3emie. DTo
06ycn05neﬂo TIPEkK/Ie BCEro YHUKaJIbHBIMH CBOMCTBAMH CaMOit BO/IBL. Ona sBisieTcs.
YHUBEPCAILHBIM PACTBOPUTEIIEM, T109TOMY B BOJIHOH Cpe/le OCYUIECTBISIOTCS BCE
OuOXUMHYECKHE Ppeakuuu. Bonbliioe 3K010rnuecKoe 3Ha4eHHe HMEIOT TAKiKe BBICO-
Kasi IUNIOTHOCTb U BA3KOCTb BO/IbI.

Tax, B CBSI3U C BBICOKO# IUIOTHOCTBIO BOHHOﬁ Cpe/ibl MHOTHE €€ oburarenn
JIMLIEHBI 0053aTENIbHON CBS3H C CYOCTPATOM, XapakTepHoil i HaseMHbIX GOPM U
BBI3BAHHON CHJIaMH TpaBUTaluU. B Tose MHPOBOro 0KeaHa COXKHINCh KOMILIEK-
Cbl JKMBBIX OPraHU3MOB, CBOGOHHO «IapsALHX» B BOAEC M CaMOCTOATE/IbHO MOAACP-
JKUBAIOLIMX KPYTOBOPOT BemlecTs. biarosaps 3ToMy KU3Hb PacipocTpaHeHa B T~
pocdepe 1o Beeii ee TONMMHEE, BCTPEYAsCh Jaxe B CaMbIX [1yOOKOBOJHBIX OKEaHH-
YeCKHX BIajuHax — Ha riybune g0 11 kM, rae gasienne gocruraer 100 atM.
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Jumocghepa — 510 «xamenHas» obonouka 3emun. JKusnb B ee npejenax
COCPEI0TOUEHA TOJBKO B CAMOM BEPXHEM €€ C10€ — I04BE. ITouBa — 310 IPOAYKT
li)l/l'il/l‘leCKOl'O, XUMHYECKOTO U OHOIOrHYECKOro BbIBETPUBAHMS ITOBEPXHOCTHOIO
ci1ost IMTochepsl, CoNEPIKAIMH KaK HEOPraHHYeCKHe, TaK M OPraHUYeCKHe KOMIIO-
HeHThl. Kak 1paBuiio, STOT CIIOH BBIACISIOT B €AMHYI0 000JI0UKY, KOTOPYIO Ha3bl-
BAIOT 90agocehepoil unu nedacgepoil.

O6pa3oBaHKe MMOYBbI HEBO3MOKHO 0€3 y4acTHs KHBbIX OPraHH3MOB, BOJIbI
u BO37yXa. Mexly ee MMHEPAILHLIMH W OPraHMYECKUMH KOMIIOHEHTaMH, PacTu-
TEJIbHOCTBIO U IIOYBEHHBIMH MHKPOOPIraHU3MaMH BO3HUKACT Lie/1ast CeTh B3aUMOCBs-
3eif, KOTOpas ONpe/IeNAeT COCTaB i (U3HKO-XMMHUECKHE CBOHCTBA ITOUBBI.

BONbUIMHCTBO THIOB HOYB XapaKkTepu3yeTcs HAJIMYHEM CJI0EB C OJIHHAKO-
BBIMH IIPH3HAKAMH, WIH TOPH30HTOB. [T0OBEPXHOCTHBINH IOPU3OHT OOBIYHO COCTOUT
13 OCTATKOB PACTUTEIBHOCTH, COCTAB/IAIOLIUX OCHOBY Irymyca.

B rymyce cojepxkarcs yriepoj, BOAOPOJ, KHUCIOPO, a30T, OHpeieeHHOe
Kozmuectso docdopa, Kabiys, cepbl U APYTHX XMMHYECKHX JJEMEHTOB. B Bepx-
HHX FOPU30HTAX MOYBBI COJEPKAHHE ryMyca KojieGlIeTcst OT JeCATbIX Jojieil 1po-
uenta 10 18% (B uepHO3eMHBIX 10YBaX). MOIMHOCTb I'YMyCOBOTO FOPH30HTA U3MeE-
HSETCS OT HECKOJIBKMX CAHTUMETPOB 10 2,5 M. I101 ryMyCOBBIM FOPU30HTOM Pacro-
JlaraloTcs JIpyrue ropusoHTel. Bee OHHM cosiepiKaT CMeCh OPraHMYECKHMX M MMHE-
PAIBHBIX JJIEMEHTOB, KOTOPbIE B PA3HON CTENEHM YYaCTBYIOT B JAEATEILHOCTH HOY-
BEHHBIX MUKPOOPraHH3MOB.

TlouBa HachllieHa MHKpoOpraHusMamu (Gakrepun, BOJOPOCIH, TIPHOBI,
NpoCTeiiike OJHOKICTOYHbIE), B Heil KHBYT TAaKkKe YepBH H dieHncToHorue. Tak,
Ha 1 ra moussl mpuxomurcs, kr: 1000-7000 Gakrepuii, 100-3000 rpuGos, 10—
300 Bomopoceit, 5-10 npocreitmux, 10 1000 unenucronorux u 350-1000 xonbua-
TBIX 4epBeii.

Tpanuysr 6uocgpepyr onpenensioTcs YCIOBUAMM CYIIECTBOBAHUS JKH3HHM,
TAKMMH KaK J0CTaTOYHOE KOJIMYECTBO BO/bl, MHHEPAJIbHBIX BELIECTB, KHCIOpOAa,
YIJIEKHCIIOrO ra3a, O/arolpHsTHbI TeMrepatypHblii pexum u ap. Teopernyeckue
npezienbl Guocdepst MoryT ObiTh O4eHb WHPoKH. Tem He MeHee 0OBIYHO CUMTAeTCs,
uro Guocdepa pacronaraercs B Auanasone ot 11 kM Briay6b 3emin 10 22-25 kM Haj
3emteid, T. €. 00Las ee IPOTHKEHHOCTh COCTABIISET HPHOIM3UTEIBHO 33-36 KM.

B armocdepe (BozayiHoii 06004ke) 06/1acTh KU3HN (AKTHISCKH HCUesa-
€T 3a 030HOBBIM CII0EM, PACIIOJIOKEHHbIM Ha BbicOTe 20-25 KM HaJ| OBEPXHOCTBIO
3eMilH, IOCKOJIbKY HMEHHO OH 3a/IeP/KHUBAET JKECTKOE YJIbTPadHoIeToBoe n3iyde-
HHeE, CcriocobHoe paspymnTh Bee kuBoe. Inapocdepa (BogHas 0bomouka) B HACTOS-
uiee BpeMsl CUHTACTCA 3aCeIeHHON TOJIHOCTBIO, BIUIOTH J0 CaMbIX l'ﬂyG(JKOBO,HHle
BnaguH. B iurocdepe (kaMeHHOI 060J104Ke) OCHOBHAs Macca KUBBIX OPraHH3MOB
COCpeJI0TOYEHa B MOYBEHHOM CJI0€, Ha IiiyOHHe, He IPEBBIMAIOIIEH HECKOJIBKO
METPOB, OJIHAKO TEOPETHUYECKHE MpPEIeNbl PACIPOCTPAHEHUS JKU3HU B Heil ropaszo
mupe. ITo MaKCHMaJIbHBIM OLGHKAM CIELHAINCTOR, TPAHULA THTOOHOCHEPb MOKET
HAXOJHTBCS Ha IIyOHHE OKOJIO 25 KM.
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O,l]ﬂﬂl(() OCHOBHAas1 Macca JXKMBOI'0 BELIECTBA COCPEIOTOYCHA B OTHOCUTEIIb-
HO y3KOM POCTPAHCTBE, KOTOPOE Ha3bIBaeTcs GHoreocepoii Wil IIIEHKOI KU3HU
(cm. puc. 1.1). Ee BepXHsis rpaHuIia PaciooKeHa Ha BBICOTE HECKOJILKMX JIECATKOB
METPOB HaJl NOBEPXHOCTbIO PACTUTEIBHOIO IIOKPOBA Ha CyLI€ WJIM HaJl OKEaHOM;
HUXKHAA — [10 TOPHU30HTY IPYHTOBBIX BOJ MJIH MAaKCHMAajlbHOIO INPOHUKHOBEHMS
KOpHeii pacTeHuil ¥ POIOLIMX KUBOTHBIX. B OKeaHe IUIeHKa KU3HU OrpaHHYeHa [iTy-
OUHOI IPOHMKHOBEHHs COJIHEYHBIX JIy4eil, HeOOXOAMMBIX JUIsl OCYyILeCTBIeHH s (o-
TOCHHTE3a MUKPOBogopocisiMu (He Gosnee 100 m), wimm riaybuHON coxpaHeHus 61o-
JIOTHYECKOH aKTHBHOCTH B JIOHHBIX OCaJIKax.

B ocranbHoit yacti GHOChEPB! COMEPKUTCA HUYTOKHOE KOITMUYECTBO HKH-
BbIX OpPraHM3MOB, HO OHa 3aI0JIHEHA NPOAYKTAMH MX JKU3HEACATCIIbHOCTH (ra'xaMn
armocdepsl, oprannyeckumu Bemecrsamu). Takke B Guocdepe, GesyciosHo, npu-
CYTCTBYIOT KOMIIOHEHTBI, HE CBA3AHHbIC CBOUM IIPOMCXOXKACHUEM C JKHBBIMH Opra-
HU3MaMH.

B cocrase 6uocdepst B. M. BepHajickuii BbICISII CeMb Pa3HbIX, F€0IOTH-
YECKH B3aHUMOCBA3aHHBIX THIIOB BELIECTB:

Jcusoe eewyecmeo — 3TO COBOKYIHOCTb BCEX JKUBBIX OpPraHM3MOB, Hace-
JHIOLIMX HAlly IUIAHETY;

KocHoe éewjecmeo, NPe/ICTaBICHHOE HEKUBBIMH TEJIaMH, OGP%)’K)U—\HMMCX
B pe3yJIbTaTe IPOLECCOB, HE CBA3AHHBIX C JCATEIbHOCTBIO JKUBBIX OPraHU3MOB (Ha-
NpHUMeEp, FOPHBIE OPOJIbl MArMATHYECKOI0 HPOUCXOKICHH);

buocenoe 6eujecmeo — 3TO HEKUBBIC Tela, 06pa3yioumecx B pesyibTare
JKU3HEACATC/IbHOCTH KUBBIX OPraHU3MOB (HeKUT&prle 0Ca/I0UHBIC MOPO/IbI: U3BECT-
HAKH, MEJ1 M JIp., @ TAKKE BCE YHEPreTHYECKHE I0JIC3HbIC MCKONAEeMbIE — Hetl]Tb,
ra3, KAMEHHBIH Yo, KHCIOPO aTMOChepsl i 1p.);

6uokocnoe eeujecmeo — OHOKOCHBIE Tella, NPEJCTaBIsIoNMe coboil pe-
3yabTar COBMECTHOIT ACATEIbHOCTH KUBbIX OPraHM3MOB M I'€0JIOTHYECKHX MpoLec-
COB (K HUM OTHOCSTCS [OYBbI, MIIBI U T. 11.);

paduaakmumme 6eujecmeo IPEACTABICHO aTOMAMH PAa/IMOAKTHBHBIX 3Jle-
MEHTOB, IPHCYTCTBYIOUMMH B 3eMHOIi Kope, Hanpumep yparom (2*U, **U), pajo-
HOM (222Rn, zzoRn), YII1€poaOM (MC) M ap.;

paccesannbie amomvl — 3TO OTAC/IbHBIC ATOMBI 3JIEMEHTOB, BCTpEUalOLHe-
Csl B IPUPOJIE B PACCEAHHOM COCTOSHHM;

BeWECmE0 KOCMUHECKO20 anMCXHJIl‘l){.‘MMﬁ — BEUIECTBO, NIOCTyMNarouee Ha
TIOBEPXHOCTh 3emin u3 KOCMOCa, NPexK/ie BCEro 3To Tejla METEOPUTOB.

Ora kiIaccu(pUKaLWMs He ABJISETCs JIOTHYeCKH Ge3ynpevHoi, Tak KaK Bbljie-
JICHHbIC KaTEropuu 4YaCTUYHO MEPECEKAIOTCA. Hanpumep, BEILIECTBO KOCMHUYECKOIO
NPOUCXOKACHHUS OHOBPEMEHHO SBJIACTCS H KOCHBIM. AtoMmbl OT/JEJIbHBIX JJICMEH-
TOB MOTI'YT ABJATBCA U PAJHOAKTHBHBIMU, M PACCEIHHBIMH O/IHOBPEMEHHO. A 6uo-
KOCHOE BEIECTBO 10 CYTH CBOEil ABJISETCS HE BEIIECTBOM, a IMHAMUYECKOI cucTe-
MOii, cocTosilel 0JHOBPEMEHHO KaK M3 )KHBOIO, TaK M U3 KOCHOro Bemiecrsa. Tem
HE MCHEe Takas KﬂaCCl/lli)]rlKaLlHﬂ TO3BOJIICT ﬂOﬂpOﬁHO OIIMCBIBATH OCHOBHBIE I1PO-
LeCChI, ITpoTeKatoIue B Guocdepe.
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