


YpPOBHU OpraHu3aLnm XMBOW MaTepun

MOJIeKYSAPHbIU

- KINeTOYHbIN

- TKaHeBbIUN

OpraHHbIN

OpraHN3MeHHbIN

nonynAaAumMOHHO - BUOOBOU




13.04.2017
ﬁma ypoka:

& buocpepa>




Buocdepa (0T Ap.-rpey. BIOC — XM3Hb 1 o@aipa — cdepa,
Lap) — oborioyka 3emMru, 3aceneHHas XnBbliMu
opraHM3mamm, HaxoasaLaacsa Noa nx BO3OENCTBMEM U 3aHATadA

NPOAYKTaAMUN UX KUSHEOEATEIIbHOCTU, «TMJTIE€HKA XU3HN»,
rn06aanQC| AvNCIA~TARA QRanania




Bbuocdepa npeacraBnsgetr cooon COBOKYNMHOCTb
OOoNbLIUX U MaNbIX 3KOCUCTEM UMK BCcex OMOLIeHO30B

3eMIiM U XapakKkTepulyeTcs:
CTPYKTYPHbLIM KOMMOHEHTaM

ounocdepbl ABnAeTcA
OrpomHbIM buouieHos
BUOOBbLIM
pasHoOObpa3nem;

Camoperynsiumeii; < ¥ CaMOBOCNPON3BOACTBOM;

HeogHopoaHbIM
npeaerneHnem XXnBoro
BelLlecTBa Ha 3eMne;

YCTONYMBOCTbIO

Buomaccon un

NepapXUYHOCTbIO;
B1onpoayKTUBHOCTLIO; pap ’



PpaHLy3CKUN YYEHbIN-
ecTtecTBoucnbiTatenb XXaH
batuct Jlamapk B 1703 .
BNEepBbIE NPeAsnoXun NoHATUue,
eLe He BBead gake camoro
TEpMUHA.

OH nog4epkuBar, 4To BCe
BelLleCcTBa, HaxoasLWmnecs Ha
NOBEPXHOCTN 3EMHOrO LLapa u
obpasyoLume ero Kopy,
chopmmpoBanuces brnarogaps
NEeATENbHOCTU XUBbIX
OpraHM3moB.

X.b.Jlamapk



TepmuH «obnocdcepa» obin
npennoXeH aBCTPUNCKUM reosiorom U
narneoHTosIorom _dayapn 3rcc

B 1875 ropy.

icnonb3yeT NOHATUE «buocgepay B
reonorun, BKNYMUB B HEFO N HEXUBYIO
MaTEPUIO 0Caa0YHbIX MOPOL.




«Ha 3eMHOI NOBEPXHOCTN HET CUIbI
boriee MoryLecTBeHHEN U
NOCTOSAHHO OEUCTBYIOLLIEN B

reoXMMmM4eckom OTHOLLUEHUN, YEM
X1Bbl€ OpraHn3mMbI»

B ero paboTtax paccmaTtpuBatoTcs
KOMMOHEHTLI bnocdepsl, ee
rpaHuLbl, PYHKLNU XKNBOTO

BELLECTBA, 3BonoUmsa bruocdepol

Bnagumup ViBaHoBnY BepHaackun
(1863-1945)

OCHOBOMOMOXXHUK

ydeHusa o bnocdepe n Hoocepe.




e Y10 Takoe 6uomacca?

Buomacca 2423 munnuapaoB TOHH
3emMnu

Buomacca 350 munnuoHoB ToHH (0,015%)
noaeu

* B buocepe obutaet 6onee 3 000 000 Bnaos
PacCTEHUN, XXUBOTHbIX, FPNOOB N DaKTEPU.

| Mesosoit | KaitHosoit

=
Apxen Mpoteposoit | Maneoson
Opa Men ManeoreH HeoreH AHTpONoreH

Kembpuit OpAoBuK Cunypuv [esoH Kap6oH Mepmb Tpuac
=T




Macca X1B0oro BellecTBa CpaBHUTENbHO Masia N OLUeHMBAaETCH
Be/INYMHON 2,4-3,6-10%% T (B cyxom Bece) 1 cocTaB/IsieT MeHee
107° maccbl apyrux o6os04ek 3emsn. Ho aTo ogHa «mn3 camblx
MOTYLLECTBEHHbIX TEOXUMNYECKNX CU HaLLEN NaHETbI».

Konu4yecmeo xueo2o eewecmea 8 buocgepe (buomacca)
- BENIMYMHA NOCTOSIHHAA UM Mario N3MEHSIIOLLAsICS C
TEYEHMEM BPEMEHMN.



Cneundgunka XX1UBoro BeLecTBa

1.2KuBoe BeLlecTBo
brnocdepsl
XapaKTepuayeTcs
OrpoMHON cBOOOAHOM
3Hepruen. B
HeopraHM4YeckomMm Mupe no
KOnn4yecTBy CBOOOHOM
9HEPIrUn C XXNBbIM
BELLLECTBOM MOrYT ObITb
COMOCTaBMEeHbl TONbKO
HeOoNnroBeYHbIe He
3aCTbIBLUME NABOBbLIE
MOTOKM.




Cneundgunka XX1UBoro BeLecTBa

2.Pe3koe otnnyne
MeXay XMBbIM U
HEXWBbIM BELLECTBOM
brocdoepsl
HabnogaeTca B
CKOPOCTW NPOTEKAHUS
XUMUYECKNX peaKkLuun: B
XXNBOM BellecTBe
peakuuu nayT B
TbICAYN U MUJTTTUOHDI
pa3 ObIcTpee.




3. OTnnuynTenboHONM 0CODEHHOCTLIO XXMBOIO BELLECTBA
SIBMAETCH TO, YTO crararLime ero
MHOMBUAYaNbHbIE XUMNYECKNEe COeANHEHUS —
6enkun, oepmMeHTbI U NpP. — YCTONYUBLI TONbLKO B
XXUBbIX OpraHm3max (B 3Ha4MTENIbHOU CTENEHN 3TO
XapaKTepPHO U AN MUHeparibHbIX COeaUHEHUMN,
BXOOSILLMX B COCTaB XXMBOro BELLECTBA).




4. Mpon3BonbHOE ABUXEHUe XXNBOIo
BELLECTBa, B 3HAYUTENTbHOW CTENEHU
camoperynupyemoe.

B. . BepHaackun Bbigenan ase

cneunduyeckme opMbl ABMKEHUA XKXNBOMO

BellecTBa:

a) NacCCUBHYHO, KOTOpas co3gaeTcs
Pa3MHOXXEHMEM U MPUCYLLIA KaK XXNBOTHbIM,
Tak N pacTUTENbHbIM OpraHM3mam;

6) aKTUBHYIO, KOTOpPast OCYLLLECTBNSAETCS 3a
CUYET HanpaBIieHHOro NepemMeLLeHns
OpraHM3MoB (OHa XapakTepHa ang
XMBOTHbIX N B MEHbLLUEWN CTEMNEHWN ONA
pacTteHun).

’KuBoMy BeLleCcTBY TaKXe npucylue
cTpeMrieHue ObICTPO 3anofIHNTbL COOOMU
BCE BO3MOXHOEe NMPOCTPaHCTBO.
BepHaacknn Ha3Ban Takyt cnoCoObHOCTb
brnocdepbl «86CHOHOCMbLIO XXU3HU», a caM

Kak yctaHOBreHoO, CKOpPOCTb
pPa3MHOXEeHUSA XKUBbIX
OpraHM3mMoB 3aBUCUT OT UX
Macchl. BbisiBneHa gaxe
obwasn

3aKOHOMEPHOCTb: CKOPOCTb
pa3MHOXeHUA

OpraHM3mMoB OOpaTHO
nponopuuoHanbHa ux
mMacce. Tak, menkue
OpraHM3mMbl pa3MHOXaKTCs
CKopee KPYMNHbIX.
Pa3mMmHoOXeHune opraHM3moB
npoucxoauT B
reoMeTpuYecKomu
nporpeccun. ATo



5. 2>KnBoe BeLlecTBO OOHapYyXMBaET 3HAYNTENBLHO
bonbLliee mopdhonornyeckoe  XMmMmn4ecKoe
pa3Hoobpa3une, YeM HEXMBOE.

Kpome Toro, B OTNUYME OT HEXMBOIro abnMoreHHoro
BeLLeCTBa XXMBOE BELLEeCTBO HE DbIBaeT
npeacTaBNeHO UCKNIOYNTENBHO XXUAKOW NN ra30BOU
dba3on. Tena opraHN3MOB NOCTPOEHbLI BO BCEX
Tpex pa30BbIX COCTOAHUAX.

Ha Hawewu
nraHeTe 4 TbiCAYU
MWUHEpPanoB U
bonee 2-x
MUINTMOHOB BUOOB
XUBbIX
OpraHn3mMosB.



6. )KuBoe BellecTBO npeacraBrieHo B bmocoepe B
BUAE OUCNEPCHbIX Tesn — MHaAnBMayanbHbIX
opraHuamosB. lNpuyem, byayum OUCNepCHbIM, XXUBOE
BELLIECTBO HMKOrga HE HaxoaUTCcAa Ha 3eMne B
MOpPdoonorM4eckn YMcTon popme — B BuAe
nonynsiuuin opraHM3mMoB OHOro Buaa: OHO Bcerga
npencrtaBneHo bmoueHo3aMMm.




7. ’KuBoe BeLEeCcTBO CMNOCOOHO K CaMOKONMMPOBAHUIO, T.€. K
CaMOBOCMPOU3BEAEHNIO U CYLLIECTBYET B hopmMe
HenpepbIBHOro YepenoBaHUs NokorieHnKU, bnarogaps
4yeMy COBPEMEHHOE XXNBOE BELLECTBO reHETUYECKHA
CBS13aHO C XXMBbIM BELLECTBOM MNpoLUbIX 3anoX. [1pu aTom
XapakTepHbIM A4 XXUBOro BELLLECTBA ABNAETCA Hanu4yve
3BOJIIOLMOHHOIO npouecca, T. €. BOCNpPOM3BOACTBO
XKMBOTrO BELLECTBA MPOUCXOAUT HE MO TUny abCcontoTHOro
KONMpOBaHUA npeabiayLwmnx nokoneHun, a nytem
MOPdOSTIOrNYECKUX U DUOXUMUYECKUX N3MEHEHU.




e 8. TecHasi CBA3b XXUBOIO BelleCcTBa C OKpyXarlolWwnumm
YyCNOBUSAMMU, UNN cpeaon oontaHus.

e To ecTb, OpraHn3m 1 oKpy>karoLLiasl ero cpeaa NpeacTaBnsoT
cobon eanHCTBO.

e 9. YCTONYUBOCTb. OTO CNOCOOHOCTb BbIXKMBATH B
nameHsLwmxeca ycnosuax 3emnu. OcobeHHo bonbluas
NpPMCNocobnsaeMoCTb Y HU3KOOPraHM30BaHHbLIX OPraHM3MOB.
Tak, MUKpoopraHmnambl 06HapyXeHbl B METEOPUTAX, KOTOPbLIE
ONUTENBbHOE BPEMSA HAXOAUNUCh B KOCMOCE Npu TeMNeparype,
6r1n3kon K abCcontoTHOMY HynMto. BbICOKOW YCTOMYNBOCTLIO
OTNUYatloTCs TaKkKe u pacteHus. B cagax Kampa pactet notoc
N3 CEMSH, NponeXxasLnx B rpodbHmuax dpapaoHoB 3000 ner.

e 10. NMNocTOoAHCTBO KONMM4YecTBa XXUBOIro BellecTBa B
ounocdepe. Konnyectso cBoO60AHOro Kucnopoaa B atmocdepe toro
XKe nopAaaka, 4Hto U Konn4yecTBoO XXMBOIro BeLlecTBa. XuBoe BelLlecTBO
ABnsieTca nocpeaHnkom mexay ConHuem u 3emrien u, ctano ObiIThb,

nMbo ero Kornm4yecTBo AOIMKHO ObITb NMOCTOAHHbLIM, TMOO AOMKHbI
MEHSTbLCS ero 3HebreTuyYeckue XxanaktTebuctTuku.



e B. U. BepHaackuun cpopmynupoBan naero
aBTOTPO(PHOCTU YerioBekKa, KoTopas
npnobpena BaXXHOe 3Ha4YeHne B paMKax
obcyxaeHunsa npobnemsl co3gaHus
MCKYCCTBEHHbIX 3KOCUCTEM B KOCMUYECKUX
kopabnax. Co3gaHue Taknx UCKYCCTBEHHbIX
9KOCUCTEM ABUTCA BaXXHbIM 3Tanom pa3BuUTuUA
aKkonormun. B nx noctpoeHnn coeanHaeTcs
MHXXEeHepHasda Lenb — co3gaHne HOBOro — U
aKonornyeckaqa HanpasfieHHOCTb Ha
COXpaHeHWe UMEKLLIEroCs, TBOPYECKNIN nNoaxoa
N pa3yMHbIN KOHCEPBATU3M. ATO U byaeT
ocyLiecTBneHnem npuHUuuna
«MPOEKTUPOBaAHNA BMeCTe C NpUpoaon».



e [Mlog aBTOTPOMPHOCTLIO
yenoBeKa NOHUMaEeTCH
CUHTE3 N3 HEOPraHU4YEeCKNX
BELLLECTB N 3HEPreTUYECKnX
nonew (rmaBHbIM 0Opa3om,

17a3000u2aIMenoHbIL
wepl

e [locyTn aTO paBHOLIEHHO
3anycky a4epHoro peakrtopa
B XKernyake YyerioBeka.

13 BO3ayxa) BCex /, “
HeOOXOANMBIX 19 XXN3HU 77 | ;
OpraHM4eckunx BeLLecTB., = } —
MCMONb3Ys 3HEPI IO el e LIRS
~ o e £ \\ A F
BeretaTMBHOM HEPBHOM (‘/‘é’(‘g‘ m S
& ] Huonnas Gpoone-QSLL 4 <L
CUCTEMbI Xenyaka. 1 WA .
{



buocdepa
/ N

WuBoe buoreHHoe
BeLlecTBO BelleCTBO
KocHoe BbUOKOCHOe

BeLlleCcTBO BellecTBO



XnBoe BewecTBO

CoBOKYrnHOCMb XUBbIX Op2aHU3MOos,
Hacesnarwux Hawy niaHemy. JTo
rmaBHasi cuna, npeobpasyrouwjasn
NOBEpPXHOCTb MNiaHeTbl, OCHOBA
doopMUpoBaHUA U CyLLIECTBOBAHUA
camoun buocdepsi.

Bo Bce reonornyeckue anoxum xumBoe
BELLECTBO, Npeobpa3sys u
AKKYMYJUPYS COSTHEYHYIO
3HEepPruro, BNUAN0O Ha XMMU4eCKnmn
COCTaB 3eMHOMN KOpbl, 6bISI0 MOLLIHOW
reoXMMn4yeckoum curowm,
doopmupytoLen NUK 3emMmnu.

BepHaockuu riucars, 4Ymo «obriacme XU3HU — 8CS 3eMHasi
rnosepxHocme». OOHako umeemcs obriacme 0CObeHHO

8bICOKOU KOHUEHMpauuu »uso2o seuiecmea. BepHaockuu ee
Ha3bleasl «C/IoU XKUeo2o sewecmaa» Uru «yeHKa XU3HU».




PYHKLUNU XKUBOTIO

BelleCTBa
1. QHepreTu4yeckasa (bonoxmmmyeckas)

2. a3oBas

3. KOHUeHTpaunoHHas

4. OKMCNNTENbHO-BOCCTaHOBUTENbHAasA

5. [leCTpyKTUBHasA

6. TpaHcnopTHas

7. Cpepoobpasyrowian

8. PacceuBarowias

9. UHdpopmaumoHHas

10. Buoreoxnmunyeckas oeATenbHOCTb YerioBeka




KoHueHTpaunOHH

as
OkucnurtenbHoO- A
BOCCTAaHOBUTENbH
as
[JecTpyKTUBH \
as <,/ PYyHKUun
XXKUBOTIO

4~ BeluecTBa

TpaHcnopTHas /

CpepoobpasyroLy
as

PacceuBatoLwa

A

\4

[a3oBas

JHepreTn4yeckas
(bnoxmmmnyecka

7. A

\ Bunoreoxumunyeck
as 0esATenbHOCTb
yerioBekKa

UHdopmaumoHHa
il



o 1. DHepreTnyeckas (bnoxmmmyeckas) —
CBsi3biBaHME N 3anacaHne CONTHEYHOM SHEPTUN B
OpraHM4YecKkoM BeLLEeCTBe U nocneaytoLlee
paccesiHme aHeprum npu noTpebneHmnmn u
MUHEpanm3aunn opraHM4eCcKoro BeLLeCTBa.

e JTa PYHKUMSA CBSI3aHa C NUTAaHUEM, ObIXaHNEM,
Pa3MHOXEHNEM N OPYTMMU NMPOLIECCaMM
XXN3HeaesaTenbHOCTN OPraHM3MoB.

uuuuuuuuuuuuuuuuuu

Yepeuu
GakTepuu noygenHas ayna  u Ap. PUGKK



e 2.[a3oBas — cNOCOOHOCTb XNBbIX OPraHN3MOB U3MEHSATb U
nogaepXmeaTb onpeneneHHbIN ra3oBbiv COCTaB cpebl
obutaHua n atmocdoepsbl B Lienom. C razoBont yHKLIMEN
CBSI3bIBaAlOT ABa nepenomMHbIxX nepuoga (To4kn) B pa3sutumn
brnocdepesl. INepBas N3 HUX OTHOCUTCS KO BPEMEHMN, Koraa
cogepXkaHume Kkucnopoga B atmocepe 40CTUMMNO NPUMEPHO 1%
OT COBPEMEHHOIO YPOBHS (NnepBag Toyka [lacTtepa). 310
00yCnoBuIo NosIBNEHNE NEPBbIX ad9POOHbIX OPraHN3MOB
(cnocobHbIX XXNUTb TOSMBKO B cpeae, coaepxaluen kncnopon). C
9TOro BPEMEHU BOCCTAHOBUTESBbHbIE NMpouecchl B buocdepe
cTanu OononHATLCA OKUCTIUTENBbHBIMU. OTO MPOU3OLLSIO
npumepHo 1,2 MnpAa. net Hasag. Bropon nepenomMHbiv nepuoa
CBA3bIBAOT CO BPEMEHEM, KOra KOHLEeHTpauua Kucrnopoga
gocturna npumMmepHo 10% oT coBpeMEHHOM (BTopad ToYKa
[TacTepa). 310 co3aano ycrnoBus Ansi CUHTE3a O30Ha U
obpa3oBaHNA O30HOBOIO CIi0S1 B BEPXHUX CIOsiX aTMOCdeps!,
4TO 0OYCNOBUNO BO3MOXHOCTb OCBOEHUSA OpraHU3MamMin CyLUu
(00 aTOro OyHKUMIO 3aNUTbl OPraHN3MoOB OT N'YOUTENbHbIX



[ a3zoBaga PyHKUMUA

CBsi3aHa c npoueccamu
OblXxaHne n PoToCUHTE3A.

3erneHble pacTeHUs B
npouecce POTOCUHTE3A
nornowarT CO2 n
BblOAENST B atMocepy
O2. B 10 )Xe Bpems,
OONbLUINHCTBO XXMBbIX
OpraHnM3mMoB (1 pacTeHUd B
TOM 4KCne) B rnpouecce
OblxaHns ncnonbayTt O2,

BblOENAS B aTtMocdepy
CO2.

Taknm obpasom, y4acTBys B
0OMEHHbIX npoueccax, XnBoe
BELLECTBO NoaaepxnBaeT Ha
ornpeneneHHOM ypoBHe
rasoBbiu COCTaB
aTMmocdepsbl.

Yraekucaslii ras

Kucnopon

Vraekuciiblit ras Kucnopoa

Jeixauue DoTOCHHTES



e 3. KOHUeHTpauUuOHHas — «3axBaT» U3 OKpYKatoLlen cpeabl
XXUBbIMN OpraHn3Mamm n HakonmneHne B HUX aTOMOB
BUOreHHbIX XMMNYECKUX 3NIEMEHTOB. KOHLIEHTpaLMOHHaS
CNOCOOHOCTb XXMBOro BELLECTBA NOBLILLAET CoadepXaHne
aTOMOB XMMUYECKMX 3NIEMEHTOB B OpraHmamax no
CPaBHEHUIO C OKpYXXatoLLEeN cpeaon Ha HECKOMbKO NOPSAKOB.
CopepxaHue yrnepoga B pacteHusix B 200 pas, a as3ota B 30
pa3 NpeBbILLAET UX YPOBEHL B 3eMHON Kope. CoaepxaHue
MapraHua B HEKOTOPbIX DaKTEPUAX MOXET ObITb B MUITITUOHDI
pa3 bornblle, YHeM B OKpyxatwLlen cpene. Pesynsrar
KOHLEHTPALMOHHON OEATENTBHOCTU XXMBOIO BELLIECTBA —
obOpa3oBaHKMe 3arexemn roproymx NCKonaemblX, NSBECTHAKOB,
PYAHLIX MECTOPOXOEHUN.

e OpraHu3mbl MOTyT KOHLEHTPUPOBATbL B cebe KanbLum,
KpeMHUU, HaTPpUKn, aMMOHUU, Uoxa.



KoHueHTpaunoHHaa oyHKLUUSA

3akio4yaeTcsa CrnocobHOCTU

XNBbIX OPraHNM3MOB

HaKalrJjinBaTtb pa3iintdHble
XUMNYHECKUNE JJIEMEHTDI.

Hanpumep, 0Cokn 1 XBOLLU
cogepXXat MHOro KpeEMHMUSI.
B ckenetax NO3BOHOYHbIX
XMBOTHbIX COAEPXUTCS
OonbLUOE KONMM4ecTBO

doocopa, Kanbuung,
MarHug.

OcyulecTBreHne gaHHOMN PyHKUNK
cnocobcTBOBano ob6pas3oBaHuUIo
3anexen n3BecTHaKa, Mena,
XernesHom pyabl, 60KCUTOB,
doochopuUToB.

N3BECTHAK



e 4. OKMcnuTenbHO-BOCCTAaHOBUTESIbHAasA — OKUCIIEHNE U
BOCCTaHOBEHWNE pa3nnNYHbIX BELLLECTB C y4acTUEM XKUBbIX
opraHm3mosB. Mo BANAHNEM XUBbIX OPraHN3MOB NMPOUCXOOUT
MHTEHCUBHOE OKUCNEHME U BOCCTAHOBIEHNE SNIEMEHTOB C
nepeMeHHoI BaneHTHOCTBIO (a30T, cepa, Xeneso, mapraHey, u
[p.). CO34al0TCA UX HOBbIE COEANHEHUS!, MPOUCXOAUT
OTNIOXXeHue cynbdhnaoB U MUHeparnbHOW cepbl,
obpa3oBaHMe cepoBogopoaa U T.M. PyHKLUIO OCYLLECTBNAOT
NpoKapuoThI.

YXenesHas pyaa cepa




e 5. [lecTpyKTMBHAasA — pa3pyLLUeHne opraHnamamMmm 1 npogykramm
NX XKN3HEeOeATeNnbHOCTU, B TOM YNCNE U NOCNe X CMepPTH, Kak
OCTaTKOB OpPraHM4eCcKoro BeLlecTBa, Tak N KOCHbIX BELLIECTB.
Hanbonee cylecTBeHHYH0 porib B 3TOM OTHOLLEHUWN BbIMOSTHAOT
penyueHTbl (0eCTPYKTOPbI) — canpoTpodHble rpnbbl 1 BakTepum.

e OpraHunyeckne coeanHeHUs pasnaratoTcs 4o YrieKNCcrioro rasa,
aMMumnaka, BoAbl, a B aHa3pOOHbIX YCNOBUAX — €LLE U K
BoJopoaa v yrneeodos. [poayKTel MMHEpPanu3aLuun BHOBb
NCNOJSb3YITCA aBTOTPOdamMun. Tak OCYLLECTBISAETCHA KPYroBOpPOT
BellecTB B npupoae. Kpome T0oro, nog BINAHUEM
XU3HEeOeATeNbHOCTU MUKPOOPraHN3MoB, 00pa3yeTcs CNOXHbIN
KOMMJIEKC COEANHEHUN — MOYBEHHbIU rymyc. ['ymyc aBnsietTca
OCHOBOM NNo4opoand NOYBHI.



e 6. TpaHCNOpPTHAaNA — NepeHoC BeLLeCTBa 1 QHEPTUN B
pes3ynbsrarte akTMBHOM POPMbI ABMXKEHUSA OPraHN3MOB.
Takoun nepeHoc (B T. Y. MPOTUB CUMbl TAXKECTU) MOXKET
OCYLLECTBNATLCA HAa OrPOMHbIE PACCTOAHUA, HAaNpumep,
npn MUrpaumsax n Ko4eBkax XMUBOTHbLIX. C TpaHCNOPTHOM
doyHKLUMEN B 3HAYUTENBLHOM Mepe CBA3aHa
KOHLEHTpaLMOHHas posib COObLLECTB OPraHM3MoB,
HanpuMmep, B MeCTax X CKonsieHns (NTnybm 6asapbl U
Opyrue KorioHnanbHble NoceneHus).

e 7.Cpenoobpa3yrowian — npeodbpasoBaHne Pun3nko-
XUMNYECKUX MapaMeTPoB cpeabl. ATa PYHKUUA ABNAETCA B
3HAYNTENIbHOW MEPE UHTErparbHOW — NpeaAcTaBiseT codoon
pe3yrnbTaTt COBMECTHOro 4eUCTBus apyrmx pyHkumnmn. OHa
MMEET pasHble MacLlTadbl NposaBneHUs. Pesynsratom
cpenoobpasytoulen PyHKUMKN SBNSETCA U BCS buocdoepa, u
noysa Kak ogHa u3 cpen obutaHus, n bonee nokaribHble

CTPYKTYPbI.



e 8. PacceuBarowas — dyHKLUS, NPOTMBOMNOSOXHAS
KOHLEHTPALIMOHHOW — paccenBaHne BELLECTB B
okpy>katowlen cpege. OHa nposiBNAeTcs Yepes
TPOMUYECKYIO 1 TPAHCMOPTHYIO AEATENBHOCTL OPraHM3MOB.
Hanpumep, paccenBaHue BellecTBa Npu BblAeNeHnn
opraHM3amMamm 3KCKPEMEHTOB, CMEHE MOKPOBOB U T.1.
YKene3o remornobunHa KpoBM paccenBaeTcs
KPOBOCOCYLLMMU HACEKOMbIMM.

e 9. NHdpopmaLMOHHAA — HAKOMMEHNE XUBbIMU
opraHMamMamm onpeneneHHon nHpopmauun, 3akpenneHue
e€e B HacleacTBEHHbIX CTPYKTYpax U nepegaya
nocneayrowmnm noKoNMeHNAaM. 3To OA4HO U3 NPOSIBNEHUN
aganTaunOHHbIX MEXaHU3MOB.



e 10. Buoreoxnmmnuyeckas oesaTenbHOCTb YeroBeKa —
npesBpaLleHne n nepemellieHme BellecTts bruocdepsbl B
pe3ynbraTte YeroBe4YecKkon AessTENbHOCTN ANS
XO3SANCTBEHHbIX 1 ObITOBLIX HYX YenoBeka. Hanpumep,
NCMoNnb30BaHME KOHLUEHTPATOPOB yrnepoaa — HedTu, yrns,
rasa v ap.

e Taknm obpasom, bnocepa npeacraBnseT cCodom CroXHYHO
OVHaAMUNYECKY0 CUCTEMY, OCYLLIECTBNSOLLYIO YiaBnBaHue,
HaKoOMMNeHne N NepPeHOC SHEPrnm NyTem obMeHa BELLIECTB
MeXAayY XXNBbIM BELLECTBOM U OKpY KatoLLen cpenomn.



KocHoe BeLwecTBO

BewecTBa
brnocoepsl, B
CO3aHNN KOTOPbIX
XVBbl€ OPraHmn3mbl HE
y4acTBYHT. JTO,
Hanpumep, rasbi,
TBEPAblE YacTULlbl U
BOASIHbIE Napbl,
BblOpacbiBaeMbIe
BYyNKaHamu,
remsepamm.




bnokocHoe BeLecTBO

Co30asariocb 0OHOBPEMEHHO U
XKUBbIMU op2aHu3mamMmu U
KOCHbIM

gelwecmeomM (Hanpumep,
noysa, Boga odbutaemsbiX
BOOEMOB, 2/IUHUCMbIE
MUHeparibl?, Kopa
BbIBETPMBAHUSA, NPUPOOHbIE
BOAb!).




buoreHHoe BeLlWecTBO

Obpa3soeaHo KusbIM
geuw,ecmeomM cospeMeHHoOU U
MPOWIIbIX 2e0/102U4eCKUX
3rox

(nckonaemble OCTaTKU
opraHMU3moB, TOp®d, HEDTb,
yronb, rasbl atTMmocdephl,
O3epHbIN 1N - canponernb,
ocaflovHble Nopoabl,
Hanpumep, Mer, U3BECTHSAKN);




3akoH BepHaackoro

«Murpauma xumMmnyeckmx anemMeHToB Ha 3€MHOWU
NOBEPXHOCTU N B bruocdepe B LIENOM
OCYLLECTBAETCS UK NPU HENOCPEACTBEHHOM
y4acCTuUM XXUBOIo BellecTBa (bnoreHHas murpaums)
MK )Xe OHa NPOTEKAET B Cpefe, reoxnmmyeckme
ocobeHHocTu kotopon (O,, CO, n T A4.)
NpenMyLLEeCTBEHHO o6ycn0|3neHb| XXUBbIM
BELLLECTBOM KaK TEM, KOTOpPOE B HaCTosLLee
BpeM4A HacenseT gaHHY0 CUCTEMY, TaK U TEM,
KOTOpO€e AeNUCTBOBAaro Ha 3eMre B TedeHne BCEN
reosiorm4eckon UCTopUn».



OCHOBHBbI€ 3aKOHbI
YCTONYUBOCTU XKUBOW
npupoAabl

LIMKNNYHOCTb —

MHOroKpaTHOe UCrNofib30BaHne ONOreHHbIX
BellecTB (KpyroBopoT BeLlecTB)
KpyroBopoT OMOreHHbIX 351IeMeHTOB:
Bopoopopaa, knucnopoaa, yrnepoga, a3oTa,
docopa un ap.

OTpuuartensHasa obpaTHasa cBA3b
NP OTKNTIOHEHNU OT HOPMaribHOro COCTOSAHUSA
onocuctemMbl B HEU NPOUCXOOAT Takue
N3MEHEHUS, KOTOpble NPOTUBOAEUCTBYOT 3TUM
OTKNOHEeHUsIM. B pe3ynkTaTte cuctema
BO3BpaLlaeTcs B NpeXXHee COCTOsSIHMe.




[paHunLbl buocdepsbl
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B rugpocdepe 3eMHOMN KOPblI OpraHM3Mbl MPOHUKAKOT Ha BCHO IyOuHY
MwupoBoro okeaHa — o 10-11 km.



B nutocdepe XN3Hb
BCTpeyaeTca Ha  rnybuHe
3,5—7,5 KM, 4TO 0OYyCnoBneHo
TeMnepaTtypou 3eMHbIX Heap U
YPOBHEM NPOHNKHOBEHUS
BOAb! B XXMOKOM COCTOSAHUM.



O30HOBbLIV CINOW

» O30HOBbIN CNOW — YacTb cTpaTocdepsl
Ha BbicoTe oT 12 oo 50 KM, B KOTOpOU noa
BO34EeNCTBMEM YyNbTPadononeToBOoro
nany4vyeHunsa ConHua MoneKkynspHbIn
kncnopog, (O,) obpasyeT 030H (O,).
[TornowaeTt onacHsle ynsTpadunorneToBble
Ny4n N 3allmLLaeT BCE XMBYLLEE Ha CyLle
OT ryouTtenbHoro nsnydeHus. Ecnm ool He
O30HOBbIW CITOWU, TO XXM3Hb HE CMOTrSia Obl
BOOOLLIE BbIOpaTbCHA N3 OKEaHOB.



O30HOBbLIV CINOW
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* TepMunH «Hoocepa» bbin NpearioxeH
B1927 rogy dopaHLy3CKMM MaTeMaTUKOM U
donnocodom 3. Jlepya.

* «Noos» - OpeBHerpe4yeckoe HasBaHue
4YerioBe4yecKoro pasyma.

Hoocghepa — amo Hosoe, 380/1H0UUOHHOE
cocmosiHue buocgbepsbl, Npu KOMopoM palyMHas
oessmesibHOCMb 4Yeriogeka cmaHo8umcs
pewarnuwum gpakmopoM ee pa3gumus.




Hoocdepa

» Hoocdbepa (rpey. vooc — «pasym» 1
opaipa — «Lwap») — cdepa
B3aMMOOeNCTBUA obLLecTBa U nNpmpodbl, B
rpaHuLax KoTopon pasymMHas
yenoBeyeckaa AesaTernbHOCTb CTAHOBUTCH
onpeaensoLwmm pakTopom pa3BuTua (ata
cdepa obo3Ha4vYaeTcs Takke TepMUHaAMM
«aHTponocepar», «bnorexHocdepa)



Hoocdepa

« «buocepa He pa3 nepexoodursia 8 HOBOE
380/THUUOHHOE COCMOSHUE... ImOo nepexxusaem
Mbl U ceu4yac, 3a rnocrieoHue 10—20 mebicsa4y nem,
Koa0a 4eriosek, eblpabomaes 8 coyuasribHoU cpeoe
Hay4Hyr MbIC/1b, cO30aém 8 buocghepe HogyHo
2e0/102u4ecKyo cursy, 8 Heu He bbiearyio.
buocgpepa nepeuwria unu, eepHee, riepexooum 8
HOB0€ 380/1IOUUOHHOE COCMOsIHUE — 8
Hoocgbepy — rnepepabambigaemcs Hay4YHoOU
MbICIIbKO coUuUasibHO20 YeriogeKkay

B.W. BepHaackun






KoHTponb



[loemopeHue

1. TepmMmuH «bmnocdoepar» npeanoxun ....
2.Y4yeHune o buocdepe paspabortan....

3. BeuwectBa buocdepsl B.N.BepHaackumn
pasgenun Ha 4 rpynnebl - ....

4. BUOKOCTHOE BELLEeCTBO - 9TO
5. @YHKLMU )KNBOTO BELLECTBA ....

6. [loyemy B.W. BepHaackun Hassan
COBPEMEHHY0 bruocdepy — Hoocdhepou?



OTBeTbI A1 CaMOMNPOBEPKMU.

1. 3.3wcc

2.BepHaackun B.W.

3. KnBoe, KocTHO€e, BMOKOCTHOE, BUOreHHoe

4.-9TO BeLLECTBO, obpasyrolleecs B pesyrnbsrare
COBMECTHOWU AEATENBHOCTU OPraHN3MOB U

abnoreHHbIX NpPoLLeccoB
5. QHEpPreTnyeckasi, ra3osasi, reoxmmm4yeckas,
KOHLIEHTPALMOHHAsA, OECTPYKTUBHAS,
cpenoobpasytoLlas,
TPaHCNOPTHAas, UCToOpUYeckas,
caMOBOCIMpou3BoadaLLag.
6. [ToToMy 4TO BHocdepa BCTynuna B HOBbIN 3Tan
CBOEro pa3BuTUd, npegnonaratoLmm pasymHoe
perynmpoBaHne OTHOLLEHNN YenoBeKa 1 Npupoabl



[loemopeHue

OHepreTuyeckas QYyHKLUUS NPOSABNSAETCsA B ...

npeBpaLleHNN CONMHEYHOW SHEPTUN B SHEPTUIOD XUMUYECKNX CBA3EN
00pa3oBaHHOIro OpraHNYecKoro BELLLECTBA U paccemBaHumn B dopme
Tenna npu AbiXxaHuu.

[@3oBasg yHKLMA KMBOroO BeLlecTBa COCTOUT B ...

cosgaHum atmocdepbl 3emnu (21% kucnopoga, 0,03% yrnekucrnoro rasa,
okosno 80% asota. MeTtaH, cepoBogopod — 3TU rasbl Takke 6GUOreHHOoro
NPONCXOXOEHUS).

KOHLI,eHTpaLI,I/IOHHaFI beHKLI,I/IFI XNBOIO BeELLECTBA MNpoABIAdAEeTCA B ...
3axBaTte U HakormneHnmn xXxmBbiMm opraHM3Mamm OUOreHHbIX XUMUYECKUX
ArieMeHToB — yrrnepoda, Kucriopoada, Boaopoada, a3ota, Kalind, Hatpud u
ap.

OKUCNNTENBHO-BOCCTaHOBUTENbHAA PYHKLMS XXMBOrO BELLIECTBA
XapaKkTepusyeTcs ....

XUMUYECKUMU NPEBPALLEHNSAMU BELLECTB. TN peakumn nexaT B OCHOBE
mMeTabonmama, B OCHOBE peakuuin NnacTU4Yeckoro U SHepreTu4ecKkoro
OOMEHOB.



[loemopeHue

TecTt 1. TepmuH "brngcdepa” B 1875 roay Been:
3.3tocc. h

B.N.BepHagckun.
K.B.J1lamapk.
B.H.Cykaues.

TecT 2. YueHune o buocdepe bbinio co3gaHo:
3O.310CCOoM.

B./.BepHagckum. _
>K.B.Jlamapkowm.

B.H.CykayeBbiM.

TecT 3. JlIntocdepa 3aceneHa Ha rnybuHy:
1 KMm.
2 KM.

4-7 kM. -
8-12 km.



[loemopeHue

TecT 4. BepxHAsa rpaHuua XXNU3HU NPOXOAUT B aTMOCEpPE Ha BbICOTE:
10 Km.

20 KM. _

100 Kkm.

800 Km.

TecT 5. [Mgpocdepa 3aceneHa Ha rnyo6uHy:
100 m.

200 m.
4 KMm.

Mo 11,034 ku. _

TecT 6. Bomacca noBepxHOCTU cyLLn Bosblle BuomMacchl okeaHa:
B 10 pas.
B 100 pas.

B 1000 pas. ”
Buomacca okeara bosnblue buomacchl cywm B 10 pas.




[loemopeHue

TecT 7. Buuomacca 3eneHbIX pacTeHUn CyLLUX COCTaBNSET:.
70,2% oT 0bLien bruomacchl cyLu.
80,2% o1 obwien buomacchl cyLUun.
90,2% oT1 obwien buomacchl CcyLUu.

99,2% oT 0bLwen 6Guomacchl cyLu. _

TecT 8. buoMacca XXMUBOTHbIX U MI/IKpOOpFEHI/BMOB OKE€aHa COCTaBJI4d€eT.

93,7% oT obLuen buomacchl okeaHa.
63,7% oT 00Len buomacchl okeaHa.
43,7% o1 obLen bmomacchl okeaHa.
3,7% oT obLen buomacchl okeaHa.

TecT 9. Vicnonb3oBaHMe 3HEPrumM CONMHEYHOrO U3Ny4YeHUs Ha CcyLle
COCTaBnseT:
10%.

0,1%. -
0,04%.

0,004 %.



Sl o

e

11.
12.

[loemopeHue

MoryT nun pacteHmnsa pukcupoBaTb aTMOCHEPHbIN a30T?
Kakmnm obpa3om npomcxoamT CBsA3biBaHME aTMOCHEepHOro asora?
Kakne MMKpoopraHm3aMbl CNOoCobHbl PUKCMpoBaTb aTMOCHEPHbIN a30T?
[ToyeMy a30T ABNSEeTCH BaXXHeUWmMUM 6MOreHHbIM 3/1EMEHTOM?

Kakne MnkpoopraHmambl pasnaratoT opraHM4Yeckue BellecTsa ¢ obpasoBaHneM
ammMmuaka?

Kakne MrUKpoopraHnamMmbl OKUCISKOT aMMUaK 0 HUTPUTOB U HATPATOB?

Kakne MmukpoopraHmambl BO3BpaLlatoT a3oT B atmocepy? KakoBa buomacca
brnocdepb!?

Kakmnm obpa3om yrnepoa n3 atMocdepbl NonagaeT B XuUBble
OpraHun3MbI?

[MoueMy yrnepon SBfsieTCqd BaXHenwmmMm 6MoreHHbIM 3/1eMEHTOM?

3a CYeT KaKkmx Npoueccos NpoucxoauT BO3BpalleHue yriepoaa B
aTMocoepy?

Ha3oBWTe OCHOBHbIE 3Tanbl KPYroBopoTa yriepoga B npupoae.

KakoBa poJib NpoAyLeHTOB, KOHCYMEHTOB U peAyLeHTOB B KpyrosopoTe
yrnepoaa??



[loemopeHue

TepMunH «brnocepa» npeanoxun ....

9.310CC

Y4yeHune o buocdepe paspabortarn ....

B.N.BepHaackumn

BewecTtBa buocdepnl B.1.BepHaackui pasgenun Ha 4 rpynnbl - ....
>KnBoe, KocHoe, bMoKocHoe, bmoreHHoe

Jlutocepa cocTtouT U3 ...

basanbta, rpaHuTa U 0cago4HbIX Nopoad

OpraHunambl rmgpocgepbl AeNATCA Ha TPU OCHOBHbIE TPYMnbI - ....
BeHTOoC, HEKTOH, NNAaHKTOH

B atmocdepe pasnuyatoT Tpu crios - ...

Tponocdepy, cTpatocdepy, MOHOCIepy



[loemopeHue

TecTt 10. icnonb3oBaHMe 3HEPTUM CONHEYHOTO N3IYyYEeHUs1 B OKeaHe
COCTaBNseT:

10%.

0,1%.

0,04%.

0,004%.



ApXunB



YpPOBHW OpraHmM3aLnm XMBOn MaTepum

T .



YTnepoxn B
aTnrocgepe




I'az azoT B
armocdepe

aKTEepHA

C=







KPYTOBOPOT @0Ce0OPA
B BHWOCPEPE




[TIpoBepb cebs:

Kakue opraHmM3ambl nornowiatoT Auokeua yrnepoga ms
aTMocdoepb!?
J PacteHuns J XXBOTHbIE

Kakmum nytem cBA3aHHbIV yrnepos Bo3BpallaeTcs B

aTMmocaoepy?
1 [Obiwat opraHnambl U PaspyliarTtca none3Hble

NCKOlMaeMble

UTo genaroT MMKpPOOpPraHmnambl?
J PUKCUPYIOT a30oT d OcyLEeCTBNAKT peakLIuIo
OKUCIIEHUA U BOCCTAHOBINEHUSA







[ToHAaTne 6nocdepa

 [1lo BepHaackomy, bunocdepa aTto He TONbLKO
oboro4ka rage XnByT opraHmn3ambl, a oboroyka rge
NPOUCXOOUT B3aUMOOTHOLLIEHUE XUBOWU U HEXNBOM
npupoasbl.

e buocoepa — 310 HWKHAS YacTb aTMocdepsil,
BCA rmapocdoepa, BeEpXHAA YacTb NUTOCAEPHI,
HaceneHHasi XXUBbIMWU OpraHn3amamm, obnacTb
CYLL,ECTBOBaHUA XXMBOIrO BELLECTBA.

e buocdepa — 310 obnacTb NNAHETbI, OXBa4YEHHas
aKTMBHOCTbLIO YernoBeka. [lpyrmmm cnosamm aTo
HoBoe cocTosiHne HOOCOEPLI.



Jayapa 3rcc

e TepmuH “Bunocdepa” o6bin BnepBble BBeAeH aBCTPUUCKUM
y4yeHbIM J.3r0ccom B 1875 roay ans pasnnyeHUs OCHOBHbIX
obono4yek 3emnu: nutocdepsbl, atmochepbl, rngpocdepbil.
OpaHako aBTOp He aKLeHTUpoBasi BHUMaHMe Ha ee Posib U
3aBMCUMOCTb OT NiflaHeTapHbIX NapamMeTpoB 3eMIu.

e 3KOCC (Sues ) dayapa (1831-1914), aBcTpnnckum reonor,
MHOCTPaHHbIN YneH-KkoppecnoHAeHT (1887) n MHOCTPaAHHbIN
no4veTHbIN 4yneH (1901) NeTepObyprckon AH. B rnaBHoMm Tpyae
«Jlnk 3emnun» (toma 1-3, 1883-1909) nan cBoAKy MHOIMXx
peruoHanbHbIX UCccrnegoBaHUM, 000OLLMI NpeacTaBreHUsa o
CTPOEHMMN N Pa3BUTUMN 3EMHON KOPLI HA OCHOBEe
KOHTPaKUMOHHOM runoTesbl .

e KOHTPAKLUMOHHAA TNMIMNOTE3A, reonorn4yeckas
KOHUenuus, oobsacHAoWwana hopmMupoBaHme CKnag4yaTtocTu
CJl0€eB ropHbIX Nopoa NyTemM cCXaTus, BO3HUKalLlero B
pe3ynbraTte NoCcTeneHHOro ymeHbweHusa obbema, paguyca u
naowann NnoBepxHOCTN 3eMsim No Mepe ee oxnaXxaeHus.

 KoHTpakuuoHHas runortesa 6binia pacnpocTpaHeHa B 19 B.

Tonbko B.U.BepHaackun 3anoXxun oCHOBbI Y4eHUs O
ounocdepe, chopmynupoBaB naerd 3KOCUCTEMHOM
ee opraHusauum.



B.U.BepHaackun

B 1884 roay BbicTynun ¢ goknagom “006 .
ocaaouHbIX nepenoHkax”.C 1885 ropa —
xpaHutenb MnHepanorn4yeckoro kKabumHeTa
MockoBckoro yHuBepcuteta. C 1888 no
1890 roabl paboTtan 3a rpaHunuen. B 1897
rogy 3awuTun OOKTOPCKYH AuccepTauuro
Ha TeMy: “SBneHne CKosbXeHus
Kpuctannuyeckux sewects”. B 1906 roay
n3bpaH YyneHom locyaapCTBEHHOro
coBeTa. C 1906 no 1918 roabl BbIXOAUT B
cBeT “OnbIT onucatenbHoOMn
MuHepanornn”. C 1921 roga ocHoBan B
MockBe PagneBbIn MHCTUTYT U Oblin
Ha3Ha4veH ero aupektopom. C 1923 no 1926
roabl BeAeT nccrnenoBaTesibCKyo U °
npenogaBaTeNbCKYH AeATEeNbHOCTb 3a
rpaHuLEen, B 3TOT Nepmoa BbIXOoAAT TPyAbl
“Teoxumuna”, “AstoTpocpHOCTb
yenoBeyectBa”, “buocdepa”. B 1936 roay
nyo6nukyetca “UcTtopus MmmHepanoB

3eMHoOM Kopbl”. B 1944 roay BbixoauTt

ctaTtbs “Heckonbko cnoB 0 Hoocdepe™”.

Poauncs B lNeTtepOypre 12 mapTta
1863 ropa. CkoH4yanca B MockBe B
aHBape 1945 ropa.

Otey — NUBaH BacunbeBu4 — 6bIn
npocdeccopom lNetepdbyprckoro
YHUBepcuTeTa u
AnekcaHapOBCKOro nuues, Mmatb —
AHHa lNeTpoBHa — ObINa
npenogasaTesieM My3blKU

C TpeTbero Knacca yuusncs B
lNMeTepOyprckon Knaccmyeckowm
rmmHasuun. Nsyyan HeCKosnbKo
€BpPONencKnx A3bIKOB.

Bbicwiee obpa3zoBaHMe nonyymn
Ha PU3UKO-MaTeMaTU4YECKOM
c¢dakynireTe lNeTepbyprckoro
YHUBepcuTeTa.



[locmynamebl y4eHusi o buocohepe (B.U.
BepHadckuu, 1926 2.)

5uocqbepa - ycmoE/L/ueaﬂ OuHamu4yeckas cucmema, Komopasd y>Ke u3HadasibHo bbina
8bICOKOOpeaHu308aHHa u yesiocmHa.

Guocgbepa bbina cmpykmypupogaHa Ha CO80KYNHOCMU opa2aHu3mMos. Tornbko briazodapsi ux
‘“mMaccosomy aghghekmy” ocyuwecmensnuck padHoobpasHble 2eoxuMudeckue yHKUUU XU3HU, YmMOo
U ompaxkasiocb 8 OKpy»aruweu cpede.

3801 UUOHHBIU rpoyecc udem 8 ornpederieHHOU XU3HEHHOU cpede, cocmas U macca Komopou
HEeU3MEHHbI 8 2e0/102UHECKOM 8PEMEHU. .. Bbitimu 3a npederibl 3moul XU3HEHHOU cpeObl HESb351
rnymem u3y4eHUus 380JToUuUU 8U008.

>Kuebie opaaHu3mMbl c80UM ObiXxaHUEM, CBOUM numaHuem, c8ouM MemabosiusaMoM. .. a a/1agHoe —
onswelcss CoOmHU MUJIITUOHO8 fiem HernpepbI8HOU CMEHOU MOKOMEHUU. .. nopoxoasu 00HO U3
epaHOUO3HelWUX nnaHemHbIx 6r1eHul ... Imom 8enuKul rniaHemHsbiU rnpoyecc ecms mugpauusi
XUMUYECKUX arieMeHmos 8 buocgepe.

Lns ocywecmeneHusi rnosiHogo Kpy2oobopoma arieMeHmos 8 380s1royuu Heobxooumo b6b1r1o
y4yacmue “Co80KyrnHocmeu”, cocmosilux U3 op2aHu3Mo8 pa3Ho20 YpO8HS opaaHu3ayuu u
pasnu4yHol makCoHoMU4YeCcKoU rnpuHadiexxHocmu.

Bce 6e3 ucKYeHusi 2eoxumudeckue hyHKUUU XUebIX op2aHU3mMos 8 buocgepe moaym bbimb
UCrorHeHbl rnpocmeluwumu 0OHOKNEeMmMOoYHbIMU. 1o ucmevyeHuu 2e0r102u4ecKo20 8peMeHU
pasanuyHble opaaHu3Mbl 3amewiarnu opye Opyaa, 0OHaKoO He rMPoucxoousio USMEHEeHUU Ux ¢byHKUUU.

Buonorunyeckuin KpyroBopoT — 06MeH BeLLEeCTB U 3HEPTUM MeXAY pasfiMyHbIMU KOMMNOHEHTaMM
Buocdepsbl, 00yCroBEeHHbIN XU3HEeOEeATENbHOCTLIO XUBbIX OPraHN3MOB Y HOCALLUN LINKITNYECKUN
XapakTtep.

3 MHOXeCTBa CBA3aHHbIX APYr C APYroM KpyroBOPOTOB OTAESbHbIX BMoreoLeHo30B
CKrnagblBaeTcs yCTaHOBMBLLMIACA 3@ MHOTME MUMSIMOHLI NET rnobasnbHbIn 6MoreoxXnmMmyeckmi
KpYyroBopoT BeLlecTB bBuoctepbl, NOAOEPKNBAIOLLNA YCTONYMBOCTb XKU3HU Ha NaHeTe.







YcnoBusi, Heobxoanmble A5 CTaHOBIIEHUS U
cyLlecTBOBaHUA Hoocdepbl:

1. 3aceneHune 4yenoBeKOM BCEWN NiaHeThl.

2. Pe3koe npeobpasoBaHmne cpeactB CBA3UN M obMeHa
MeXay cTpaHamu.

« 3. YcuneHue cBa3en, B TOM YUCrie NoSIMTUYECKuXx,
MeXay BCeMU cTpaHamMu 3eMrin.

« 4., Havyano npeobnagaHus reosiorm4yeckon posnm
yerioBeka Hag Apyrmmu reosiorm4ecknmMmmn npoLeccamum,
npoTekatoLwmnmm B buocoepe.

« 5. PacwwupeHue rpaHuy duocdrepsbl 1 BbIXoa B
KOCMOC.

« 6. OTKpbITME HOBbLIX NICTOMHUKOB QHEPTUMN.
« 7. PaBeHCTBO Nnogen BCcex pac 1 penurun.

« 8. YBenu4yeHue ponu HapoOHbIX Macc B peLleHnn
BOMPOCOB BHELLUHEW N BHYTPEHHEN MOMNUTUKN.



YcnoBusi, Heobxoanmble A5 CTaHOBIIEHUS U
cyLlecTBOBaHUA Hoocdepbl:

9. CBoboga Hay4YHOW MbICIIN N HAYYHOIO UCKaHUSA OT
OaBlieHns PenUrno3HbliX, PrUnocodCcKux v
NONMINTUYECKMUX NOCTPOEHUN N CcO3AaHNE B
rocyagapCTBEHHOM CTPOE YCIoBUI, BriaronpusaTHbIX ANs
cBOOOAHOW HAYy4YHOWN MBICIIN.

* 10.lNMpoaymaHHas cucrtema HapogHoro obpasoBaHUs U
noabeEM bnarococtosHus Tpyaawmnxcsa. CosgaHme
peanibHOW BO3MOXHOCTU HE OOMYCTUTb HegoeaaHus n
ronoaa, HULWWETbI N Ype3BblYanHO OCrnabuTb 6onesHn.

* 11.PasymHoe npeobpasoBaHne NnepBUYHON NpUpoabl
3emMnu ¢ uenblo caenartb €€ cnocobHOM yaoBNETBOPUTL
BCE MaTepuarbHble, 3CTETUYECKNE N OYXOBHbIE
NOTPEOHOCTN YNCNEHHO BO3pacTaloLLEro HAaceNEeHNS.

e 12./cknoyeHne BOMH U3 XXU3HM obLuecTBa.



1.

[Tfpocneanm, HaCKOMbKO BbIMOSHAOTCA 9TU YCIOBUS B
COBPEMEHHOM MUPE U ocTaHoBMMCS Boriee nogpobHO Ha
HEKOTOPbIX N3 HUX.

3aceneHne 4YernoBekOM BCEN
nfiaHeTbl. ITO ycnosue
BbIMosiHeHo. Ha 3emne He
OCTasriocb MECT, rae He
ctynana 6bl Hora 4YernoBeka.
OH obocHoBancsa gaxe B
AHTapkTunge.

2. Pe3skoe npeobpasoBaHue

cpeacTB CBA3U U OOMeHa
Mexay CcTpaHamu. 31O
YCNOBWE TaKke MOXXHO CUYMTaTb
BbIMOSTHEHHbIM. C MOMOLLbIO
paguo n TeneBnaeHns Mol
MOMEHTasIbHO Y3HAaEM O
coObITUSIX B NMIOBON TOUKe
3eMHoro wapa. Cpeacrtsa
KOMMYHUKaLWU NOCTOAHHO
COBEPLUEHCTBYIOTCH,
YCKOPSIIOTCA, MOSABMAIOTCS
Takne BO3MOXHOCTHU, O
KOTOPbIX HEAABHO TPYAHO
ObINIo MeYTaTb.



3. YcuneHue cBA3en, B TOM Yucne
NOSINTUYECKMX, MEXOY BCEMU
cTpaHaMmu 3emnu. JTo ycrosue
MOXXHO CYMTaTb €CIN He
BbINOMHEHHbIM, TO
BblNonHsawowmmcea. BosHukLas
nocrie BTOpO MUPOBOW BOWHbI
OpraHl/l3au|/|9| OObeanHEHHbIX
HaLUN (OOH) okasarnacb ropasno
Ooree ycToi4mBou
OencTBeHHoun, Yem Jlnra Hauun,
cyuiectBoBaBLlada B KeHeBe C
1919 . no 1946 r.

4. Hayano npeobnagaHusa

reonorn4eckon ponwu
YyerioBeka Hag Apyrumu
reosiorM4ecKknmMm
npoueccamMmu, nNpoTekarLLnMm
B Bruocepe. 310 ycnosune
Takke MOXXHO cymnTaTb
BbINOSIHEHHBIM, XOTSI UMEHHO
npeobnagaHue
reonorn4eckon ponmu
YyerioBeka B psige crny4vyaes
NPUBESIO K TAXKENbIM
9KONOrM4yecknm
nocneacTBuam. O6bLEM
FOPHbIX NOPOA, U3BIIEKAEMbIX
n3 rnybuH 3emnun scemu
LLaxTaMn 1 Kapbepamm mupa,
cenyac noyTu B ABa pasa
nNpeBbIlIaeT cpegHnn O6LEM
naB 1 NennoB, BbIHOCUMbIX
eXerogHo BCEMU ByIfikaHaMu
3emMnu.



5. PacwunpeHmne rpanuy
bruocdepbl 1 BbIXO B
kocMoc. B paboTax
nocnegHero AecATuneTums
Xn3Hn BepHaackum He
cunTan rpaHuubl buocdepsl
NoCTOsAHHbIMWN. OH
noaYepKMBan paclumpeHne nx
B MPOLUSIOM KaK UTOr BbiXoaa
XXMBOIO BELLECTBA Ha CyLuY,
NOSABITIEHNSI BbICOKOCTBOJSTIbHOWN
PaACTUTENbLHOCTN, NeTaoLWnX
HaCeKOMbIX, a rno3aHee
netaroLwmnx auepos v ntuy. B
npoLecce nepexoaa B
Hoocdoepy rpaHuLbl
Brnocdepbl AOMKHbI
PaCLLUNPATLCS, a YernoBek
OOMKEH BbINTU B KOCMOC. OTU
npeackasaHns cobINNCh.

6.

OTKpbITME HOBbIX UCTOYHMKOB
9Heprumn. Ycnosme BbINOSTHEHO,
HO, K COXXaneHuto, ¢ Tparmyecknmm
nocneacTeBnamMu. ATomHas
9HEeprusi 4aBHO OCBOEHA U B
MUPHbIX, N B BOEHHbIX LIENISIX.
UenoBe4vecTBO (a TOYHEE
MNOSINTUKN) ABHO HE rOTOBO
OrpaHNYNTLCA MUPHBLIMU LENAMN,
bonee Toro — atomHas (agepHas)
cuna Bollna B Hall BEK npexae
BCEro Kak BOEHHOE CpeacTBo U
CpeacTBO yCTpalleHUs
NPOTMBOCTOSALLNX AOEPHbIX
OepxaB.



/. PaBeHCTBO nogen Bcex pac u

penurun. 3To yCrioBue ecrnu
He OOCTUrHYTO, TO, BO BCAKOM
cnydae, gocTuraeTcs.
PewmnTtenbHbIM Warom ans
YCTaHOBIEHUS paBEHCTBaA
noaen pasnuyHbIX pac u
BepoucnoBegaHnum obIno
paspyLLeHne B KOHLUEe
NPOLLUIIOro BeKa KOoNoHUanbHbIX
nMnepun.

8. YBenu4yeHue ponu HapoOHbIX

Macc B peLleHnn BONpOCoB
BHELLUHEN N BHYTPEHHEN
NONNUTUKK. DTO YCIioBME
cobntogaeTcsl BO BCEX CTpaHax
C napriamMmeHTCcKon popmont
npaBrieHns.



9. CBoboga Hay4YHOM MbICIIU N HAY4YHOIO UCKaHUS OT
OaBneHnst pennrno3HblX, PuUnocodCcknx 1 NONIMTUYECKNX
MOCTPOEHUN U cO34aHNe B rocyaapCTBEHHOM CTpoe
YyCNoBwUK1, bnaronpusaTHbIX Ans cBOO6OAHON Hay4YHOU
MbICN. TpyAHO roBOPUTL O BbINOHEHNM 3TOTO YCNOBMSA B
CTpaHe, rae elle CoBCeM HeJaBHO Hayka Haxoaunach
nop koroccanbHbIM THETOM onpeaenieéHHbIX
domnocodckux n nonnTNYecknx noctpoeHnn. Cenyac
HayKa OT Takux AaBneHun csobodHa, ogHako 13-3a
TSXKENOro 9KOHOMMYECKOTO MONOXEHNS B POCCUNCKOM
Hayke MHOrne yJYeHble BblHYyXXOeHbl 3apabaTbiBaTb cebe
Ha >XM13Hb HEHay4HbIM TPYAOM, ApYr1e yesxatoT 3a
rpaHnuy. na nogaep>xaHust pOCCUMCKON HayKuU CO34aHbI
MeXayHapoaHble ooHabl. B pa3BuTbix 1 gaxe
pa3BMBalOLLNXCS CTpaHax, rocyaapCTBEHHbIN U
0OLLECTBEHHbIVW CTPOU CO34a0T PEXMM MaKCUMaIIbHOro
briaronpmnaTcTtBoBaHUA A1 cBOOOAHOMN HAaY4YHOW MbICSIN.



10.lNpogymaHHaa cucrtema HapogHoro

obpasoBaHus N NOOBLEM
BrarococTosHNA TPYASLLNXCS.
Co3gaHne pearibHOW BO3MOXHOCTU
He AonyCTUTb HegoeaaHus u
rornoga, HULWETbI N Ype3Bbl4anHoO
ocnabutb 6onesHn. O BbINOTHEHUN
3TOro YCnoBus TPYyaAHO CYyAUTb
OOBbEKTMBHO, HAXOASACb B DOMNbLLOW
CTpaHe, CTOsLEN Ha nopore ronoga
N HALLETBI, Kak 06 3TOM NUyT BCE
rasetbl. OgHako BepHaackunm
npeaynpexaan, YTo npouecc
nepexoga bmuocdepbl B Hoocdepy
HEe MOXET NPOUCXoanTb
NOCTENEHHO U OOHOHAaNPAaBIEHO,
YTO Ha 3TOM NYTU BPEMEHHbIE
OTCTYNNeHNs1 HensbexHbl. U
0OCTaHOBKY, CITOXMBLUYHOCSI cenyac
B HaLleu cTpaHe, MOXHO
paccMmaTpuBaTb Kak ABfieHMe
BpeEMEHHOE U npexoasiiee.

11.PasymHoe
npeobpa3oBaHue
nepBUYHOW NpUpoaLI
3emMnu ¢ uenblo caenaTtb
e€ cnocobHon
yOOBMNETBOPUTL BCE
MaTepuanbHble,
9CTETUYECKNE N OYXOBHbLIE
NOTPEOHOCTN YNCIIEHHO
BO3pacTaloLLEero
HacerneHusa. 3To ycrosue,
OCOBEHHO B HalLEeN
CTpaHe, HE MOXET
CUNTATbCS BbINOMHEHHbIM,
OLHaKo nepsble Wwaru B
HanpaBneHnn pasyMHoro
npeobpasoBaHna nNpupoabl
BO BTOpOW nosioBnHe XX
BEKA, HECOMHEHHO,
Ha4anu ocCyLLEeCTBAATLCS.
B coBpemMeHHbIN nepuog
nponcxoauT UHTerpauns
HayK Ha 6ase
9KOINMOrm4yeckux ngemn.



12./IckntoveHne BOMH U3 XXU3HU
obLlecTBa. JTO ycnosue
BepHaackun cuntan
Ype3BblHaNHO BaXXHbIM A1
co3daHus U CyLeCcTBOBaHUS
Hoocdepbl. HO OHO He
BbIMOSTHEHO U NOKAa HESICHO,
MOXET N ObITb BbINOMHEHO.
MwupoBoe coobLecTBo
CTPEMUTCS HE OOMYCTUTb
MWUPOBOW BOUHbI, XOTS
noKanbHble BOMHbI eLLE YHOCAT
MHOIME XXN3HW.

Taknm obpasom, Mbl
BUOWM, YTO HaNMLO BCe Te
KOHKPETHbLIE NMPU3HaKN, BCe
NI NOYTU BCE YCIOBUS,
KoTOopble ykasbiBan B. .
BepHagckun onsa Toro,
YTOObI OTINYNTL
HoOoCdoepy OT
CyLLIeCTBOBaBLLNX paHee
COCTOSAAHMN Brnocdoepebl.
[Mpouecc e€ obpaszoBaHUS
NOCTENEHHbIN, U,
BEPOSATHO, HAKOr4a Hemnb3s
OyaeTt ToYHO yKasaTtb rog
NUNn gaxe gecatuneTune,
KOTOPOro rnepexoa
brnocdepbl B Hoocdepy
MOXHO ByaeT cuntaTtb
3aBepLUEHHbIM. Ho,
KOHEYHO, MHEHUS MO 3TOMY
BONPOCY MOryT ObITb
pasHble.



