KpyroBopoT
BELLIECTB
B bnocaepe



B. U. BepHaackun
(1863-1945)
Bbligarowmnmcs pyccknm y4eHboin
AKageMMK, OCHOBOMOSOXHUK HAYyKN FrEOXMMUM
Cospan y4yeHue o buocdepe 3emnu.
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buocdepa, no B.

. BepHagckomy, — aTO
obLiennaHeTapHasa 0b6oro4kKa,
Ta obnacTtb 3emnu, rae
CYLLIECTBYET NN
cyLlecTBoBana Xu3Hb ¥
KOoTopas nogBepraeTca nnm
noaBepranach ee
BO3OencTeuto. bunocogepa
OXBaTbIBAET BCIO MOBEPXHOCTb
CYLLW, MOPSI U OKEaHbI, a Takxe
Ty YacTb Heap 3emnu, rae
HaxoasaTcsa nopoabl,
co3aHHble AeATENbHOCTbIO
>XVBbIX OPraHN3MoOB.



XapakTtepuctuka oumocdepsbl

Buocdepa oxBaTbiBaeT BCO NOBEPXHOCTL CYLLUX, MOPSA U OKeaHbI, a Takxe
Ty YacTb Heap 3eMnu, rae HaxoaaTcs NopoLbl, CoO34aHHbIe
OEeATeNIbHOCTbLIO XUBbIX OpraHnM3MoB. B atMmocgepe BepXHue rpaHuLbI
XU3HU onpeaendainTcs 030HO08bLIM 3KpaHOM — TOHKMM CIloeM rasa o3oHa
Ha BbicoTe 16—-20 kM. OH 3agepXmBaeT ryoutenbHble YnsTpadouosieToBble
nyym conHua. OkeaH HacbILLEH XMU3HbI LIENMKOM, [0 AHA caMblX rmyboKnx
BnaguH B 10-11 kM. B rnybuHy TBepaomn yactn 3eMrnn akTUBHAA XKU3Hb
NMPOHMKAET MecTamu 0 3 KM (bakTepumn B HE(PTAHbLIX MECTOPOXAEHUAX).
Pe3ynbrartbl XXU3HeOeAaTeTbHOCTM OpraH1M3MOB B BMAE OCaL04HbIX NOposg
MPOCreXnBarTCA eLe rnyoxe.

PasmHoXeHune, pocT, 0bMeH BeLLeCTB U aKTUBHOCTb XXUBbIX OpraHM3MoB 3a
MUNNnapabl JIET NONHOCTLIO NpeobpasoBanu 3Ty YacTb HaLlen NyaHeThI.
Bcto maccy opraHnamoB Bcex BnaoB B.W. BepHaackuin HasBan XXUBbIM
BelecTBOM 3eMIn.

B xnMmnyeckmn cocTtaB XXMBOrO BELLECTBA BXOAAT Te Xe caMble aTOMblI,
KOTOpble COCTaBMNAT HEXUBYIO NPUPOAY, HO B MHOM COOTHOLLEHUN. B
xofe obMeHa BeLLEeCTB XUBble CyLeCTBa NOCTOAHHO rnepepacnpenenstoT
XUMUYECKME ArieMeHTbl B npupoae. Takum obpasom, MEHSETCA XUMN3M
brnocdepsi.



B./. BepHagckuin nucan, 4To Ha 3eMHOW NOBEPXHOCTU HET XMMUYECKON CUNbI
bonee NOCTOAHHO AENCTBYIOLLEN, a MOTOMY U Boriee MOryLLeCTBEHHOM MO CBOUM
NOCNeacTBUSIM, YEM XNBbIE OPraHnU3Mbl, B3STble B LleNIoM. 3a Munnuapabl net
dooTOCHHTE3NPYIOLLIME OpraHnU3Mbl (pyc. 1) cBA3anu n npespaTuinm B XMUYECKYHO
paboTy OrpOMHOE KONMYECTBO COSTHEYHOM 3HEPIrMK. YacTb ee 3anacoB B Xo4e
reonorn4yeckon NCTOpPUMN Hakonuach B BUAE 3anexeun yrna n gpyrnx nckornaembix
OpraHM4yecKkux BeLLecTB — HedTn, Topdpa u ap.
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Puc. 1. [NepBble pacteHns cywum (400 MAH. NeT Hasan)

Bnarogaps XXnBbiM cyLecTBamM BO3HUKMN MHOIME ropHble Nopoabl Ha
3emne. OpraHmambl obnagaroT cnocobHOCTLIO 3bupaTenibHO nornowaTh
N HakannuBaTb B cebe OTAenbHbIe 3NEMEHTbI B ropa3ao 6onbLuem
KONU4ecTBe, YHeM OHU ECTb B OKPYXKatloLLIEN cpeae.



B. B. [loky4aeB
(1846 - 1903)

Ponb XuBbIX opraHnamoB B buoccepe
Xuneble opraHnambl co3gatot B buocdepe KpyroBopoThl
BaXXHENLLMX OMOreHHbIX 3J5IEeMEHTOB, KOTOPbIE NONEPeEMEHHO
nepexoasT U3 XXMBOro BeLWeCTBa B HEOPraHNYECKY0 MaTeputo.
OTU UMKIbl OENAT Ha BE€ OCHOBHbIE MPYMMbl: KPYroBOPOTHI ra30B
N 0CcaflovHbIe KpyroBopoThl. B nepBom criyyae rnaBHbIn
NoCTaBLWMK 9NEMEHTOB — aTtMocdepa (yrrepoa, Kucrnopog,
as0T), BO BTOPOM — rOpHbIE€ 0cafouvHble nopoabl (ocdop, cepa
naop.).
Brnarogaps XXubIM cyLLecTBaMm BO3HUKITN MHOMME ropHble
nopoabl Ha 3emne. OpraHnambl 06nagatoT CNOCOOHOCTLIO
n3dbupatenbHO NormnoLwaTb U HakannmeaTb B cebe oTaenNbHbIe
31IeMEHTbI B ropasgo bonbLemM KonmyecTse, YeM OHN ECTb B
OKpyXatoLlen cpeae.
CoBepluas rmraHTCKu 6Monorn4ecKUmn KpyroBopoT BeLlecTB
B Bnocdepe, Xn3Hb Nnoaaep>KMBaeT cTabunbHble yCrnoBus ong
CBOETO CYLLECTBOBaAHNSA U CYLLIECTBOBAHMSA B HEN YerioBeKa.
Kneble opraHnambl nrpatoT 60sbLLYHO POSib B pa3pyLleHnn 1
BbIBETPUBAHUN FOPHbIX NOpoA Ha cyle. OHU — rnaBHble
paspyLwunTenn MepTBOro OpraHN4YecKoro BeLlecTsa.

OCHOBONMOMOXHUK COBPEMEHHOIO NOYBOBEAEHNS,

OCHOBAaHHOrO Ha uaee rnybokoi B3anmMoCBs31 XNBOW 1 HEXMBOW NpUPoAbI

Takvum obpasom, 3a Nepuoj CBOero CyLLeCTBOBaHUS XN3Hb NpeobpasoBana aTmocdepy
3emMnu, cocTaB BOf OKkeaHa, co3aaria 030HOBbIN 3KpaH, NMoYBbl, MHOTME FropHbIe Nopoabl.
N3meHunmcb ycnosusi BbIBETPUBaAHUS NOPOA, 60MnbLLYO ponb cTan urpatb MUKPOKNUMAT,
co3aaBaeMblil pacTUTENBHOCTbLIO, U3MEHWIICS U KNUMaT 3emnu.



KpyroBopoTt yrnepopa (puc. 4). IcTouHnkom ero ans potocuUHTE3a CryXuT
yrrnekucnbin ras (anokcua yrnepoga), Haxogdawmmca B atmocdoepe UM pacTBOPEHHbIN B
BoAeE. Yrnepon, CBA3aHHbIN B FOPHbLIX NOpoAaX, BOBNEKAETCS B KPYroBOPOT 3HAYUTESTBHO
MeaneHHee. B coctaBe CMHTE3NPOBaHHbLIX pacTeEHMEM OpraHNYeCcKuUX BeLLLeCTB yrrepoa
NOCTyrnaerT, 3aTeM B Llenu NUTaHUA Yepes XMBble NI MEPTBbIE TKAHU PacTEHUN U
BO3BpaLlaeTcs B aTMocdepy CHoBa B 0OpMeE YIMeKNCIOro ra3a B pesynsrarte AblXaHug,
OpPOXEHUA UK CropaHua TonnmMeBa (APEBECUHLI, HETK, Yria 1 T.M.).
[MpoOomKNTENbLHOCTL LUMKIIA yrinepoaa paBHa TPEM-YETLIPEM CTOSTIETUSAM.

Pwuc. 4. KpyroBopoTt yrnepoga B 6uocgepe



BbIBOA
1. Buocepa — aHepreTn4eCckn OTKpbITasd cmctemMma
2. HakonneHue BelwecTB B buocdepe naeT 3a
CYET pacTeHUN, CrOCOBHbIX NPeobpas3oBbIBATL
9HEPruto COrNMHEYHOro CBeTa.

3. KpyroBopoT BeLleCcTB - He0OXoaMMOoe yCcrioBme
CYLLIECTBOBaAHUSA XXN3HN Ha 3eMne.

4. B npouecce asontounm B bnocdepe
YCTaHOBUNOCHL PaBHOBECUE MEXY OpraHn3MamMu.



NMoarotroBKa K KOHTPONILHOU padboTe

YpOBHM OpraHn3auum XXMBou matepum

1. MoneKkynsapHbIN — 3TO YPOBEHb CIOXHbIX OPraHN4YeCcKuUx BeWwecTB — 6erikoB u
HYKITENHOBBIX KUCMOT. Ha 3TOM ypOoBHE NPONCXOAAT XUMUYECKUe peakumm oomMeHa
BeLleCTB (MUKONn3, KPOCCUHIOBEP M T.M.), HO MOSEKYIbl CaMu Mo cebe eLle He MoryT
CUNTaTbLCS XXUBBIMU.

2. KneTo4YHbIN. Ha 3TOM ypOBHE BO3HMKAET XKU3Hb, MOTOMY YTO KI1IETKA — MMHMMarbHad
eanHuua, obnagatoulas BCeEMU CBOMCTBaAMU XXUBOTO.

3. OpraHHO-TKaHEeBOM — XapaKTepeH TOMbKO A1 MHOTOKITETOYHbIX OPraHM3MOB.

4. OpraHM3MeHHbIN — 3a CHYET HEPBHO-TyMoparbHOW perynsaunm n obMeHa BeLlecTB Ha
9TOM YPOBHE OCYLLUECTBNSETCHA rOMeocTa3s, T.e. COXpaHeHMe NOCTOSHCTBA BHYTPEHHEN
cpeabl opraHmama.

5. lMonynauMoHHO-BMAOBON. Ha 3TOM ypoBHE NPOUCXOANT IBOSIOLMUA, T.€.
N3MEHEeHNe OpraHn3mMoB, CBsI3aHHOE C NpMcnocobrieHmem nx K cpeae obutaHus noa
OEeNCTBUEM €CTECTBEHHOIO oTbopa. HanmeHbluen eauHuLen 3BontoLMn IBASETCS
nonynaums.

6. BuoreoueHTU4YECKUU (COBOKYMHOCTb MONysnsiuuin pasHbiX BUAOB, CBA3AHHbIX MeXay
coDOon 1 OKpyXatloLLen HEXXMBOW Npmnpoaoun). Ha aTom ypoBHe nponcxoanT
KpyroBopoT BelleCcTB U NpeBpaLleHue aHepruum, a Tak xe

camMoperynsuus, 3a CY4ET KOTOPOW NoaaepPKNBAETCH YCTOMYNBOCTb 9KOCUCTEM U
OnoreoLeHoO30B.

7. BuocgepHbIn. Ha aTom ypoBHe npoucxoaut

rmodarnbHbIN KPYroBOpoOT BELLECTB U NMpeBpaLleHne IHepruum, a Tak xe



