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lIpaxmuueckas paboma Ne 1

JKoJI0rus KaK HayKa. Posib yUY€éHBIX B €é pa3sBUTHM
1. lesiu 3aHATHSA.
chopMHUpPOBATh U 3aKPENUTh UCTOpUOTpadUyuecKuii 0030p HAYUYHBIX ACSTENICH, ChIT-
PaBILIUX OTPOMHYIO POJIb B PA3BUTHH 3KOJIOTUU KaK HAYKHU.

2. IlepeveHb MCNIOJB3YeMOr0 000Py10BaAHUS
IlepcoHanbHBIE KOMIIBIOTEPHI C MPEXYCTAHOBICHHBIM JIMLIEH3MOHHBIM ITPOTPaMMHBIM
o0ecreyeHneM 1 ¢ BO3MOKHOCTBIO BBIXO/a B JIOKaJIbHYIO ceTh Punnana u UHTepHeT.

3. IloaAroToBKA K 3aHATHIO

3.1 TloAroToBUTH OTBETHI HA BOMPOCHI MO TEME «IKO.I02UsL KAk HaAYKa. Ponb yuénvix 6

€€ pazeumuuy

[IepeuncirTe UMEHa yYEHBIX, BHECIINX BKJIAJ B PA3BUTHE SKOJIOTUHU KAaK HAYKH.

Kakue oTkpbITHS B 001aCTH SKOJIOTHU OBLIH ClI€TaHbl PyCCKUMU YUEHBIMU?

YT0 n3y4aeT 3KO0JIOTHsl, U KTO BIIEPBBIE BBEJI ’TOT TEPMUH?

Omnpenenure CX0ACTBA U PA3NUYUS OHATUH «IKOCUCTEMA» U «OMOTEOLIEHO3.

. Kaxoii BKkiag B pa3BUTHE DKOJIOTUU BHEC pycckuil yueHslil B.W. Bepnaackuii?

3.2 BLIqu/ITb 3HAYEHUs OCHOBHBIX TEPMUHOB U OIPEACIICHU 110 TEME.

3.3 CocraBuUTh KOHCIIEKT MO TeMe (TeTpajap IS MPaKTHUYEeCKHX padoT), rae OymyT
OCBEILEHBI BOITPOCHI I1.3.1.
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4. Ilnan npoBeaeHus 3aHATHSI

4.1 IIpocnymrBaHue U OOCYKIEHUE CIEAYIOIINX COOOIICHHIA:

[TepeuncnvTe MMEHa yUEHBIX, BHECIIIUX BKJIA]] B PA3BUTHE DKOJOTHUH KaK HAyKH.
Kakue oTkpbITHS B 00J1aCTH SKOJOTHUHU OBLIH CIENIaHbl PYCCKUMH YYCHBIMU?
UTo M3y4aeT 2KOJIOTHs, U KTO BIIEPBBIC BBEII ’TOT TEPMUH?

Onpenenure CXOJCTBA U PA3IUUUS MOHATUN «IKOCUCTEMAY U «OMOTEOIICHO3).
Kaxkoli Bkiag B pa3BUTHE SKOJOTUH BHEC pycckuid yueHbii B.M. BepHaackuii?
4.2 3anonnute Tabmuity 1.1, monb3ysch TEOPETUUECKON YaCThIO JAaHHOM PaOOTHI.

4.3 TloaroroBka u npeacTaBieHue npesentanuu (12-15 cnaitnos) mo ogHOMY U3 BO-
MPOCOB 10 3aJ]aHUIO0 MTPEMNO/IaBaTEIIs.
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5. Conep:kanue oT4éTa
5.1 HammenoBanue pabOTHI.
5.2 llenb paboTHI.
5.3 Ilepeuenp ucnoab3yemMoro o00pya0BaHuUs.
5.4 KoHcnekT mo Teme (momanrissis padoTa).
5.5 IloaroroBka mpe3eHTaIUN.

6. KonTpo1bHBIE BONIPOCHI
Bomnpocsl 3agaroTcs B pouecce 3aHATHs IO Bcer Teme m.3. 1.
7. IlepevyeHb HCIOJIb3YEMOI JIMTEPATYPbI

7.1 Kopobkun B.U., [lepenennckuii JI.B. Dkonmorus. Dxoyiorus: yaeOHUK JJs
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CTYJIEHTOB OaKaJlaBPCKOW CTYIIEHH MHOTOYPOBHEBOTO BBICIIIETO
npodeccuoHanbHoro oopazosanusi. Pocros v//l: ®enukc, 2015 — 601 c.
7.2 CrenanoBckux A.C. OOmmias 3K0JIoTus: Y4eOHUK JIJIsi By30B — MoOCKBa:
IOHUTHU-JAHA, 2017. — 687 c.

7.3 Axumona T.A., Xackun B.B. Oxonorus. UenoBek - DkoHOMUKA - brora -
Cpena: YueOHUK 1)1 CTYJeHTOB By30B. — MockBa: FOHUTU-JIAHA, 2017.
—495 c.

7.4. ®aponoB A. E. OcHOBBI HHQOpPMAIIMOHHOW 0€30MaCHOCTH MpHU padoTe Ha
KoMIbtoTepe. — MockBa, CapaTtoB: aTepHet-YHuBepcutrer MHPpOpManoHHbIX
Texnonoruit (MHTYUT), Aii ITu Ap Meaua, 2020. — 154 c.

Kpamxue meopemuueckue ceedenus

KopHu sKo0ruyeckoro 3HaHMsl yXOIST B TIIYOOKYIO JIpeBHOCTh. HackaibHbie
PUCYHKH, CJIEJIaHHbIE MEPBOOBITHBIMU JIIOJIbMHU, CBUJETEIHCTBYIOT O TOM, YTO UHTEPEC
YyeJIoBeKa K OKPYKarIieMy MUPY ObUI Jlajiek OT MPOCTOro JII0OOonbITCTBA. 1es oxXpaHbl
NPUPOABI U, B YACTHOCTH, KPACOThl €CTECTBEHHBIX JIECOB ObLIa Onm3Ka xutensm [[pes-
Hed ['penun. Tak, npeBHerpedeckuid noat ['opannii B nucbme natpuunio @ycky ABu-
JIMI0 TOBOpUT: «B Bammx camax BEIUKOJEMHbIE KOJOHHAbI. He s Toro i oHM TO-
CTPOEHBI, YTOOKI 3anepeTsh poiy u jieca? [Ipupoaa, KOTOPyrO Bbl TOHUTE MPOYb yiapa-
MU CEKHp, KOTOPYIO Bbl TOHUTE B JBEPU M3 BAIIUX JOMOB, K CYaCThIO, BO3BpAIACTCS
oOpaTHO 4epe3 OKHO». [[peBHErpedecKkre MBICIUTENN Mepeaanu 3CTapeTy PUMCKUM
YUEHBIM, a T€ «IEPEKUHYIH MOCTUK» B 310Xy Bospoxknenus. Bemukue reorpaduue-
CKHE OTKPBITUS 3MO0XH BO3pOXKIECHHS MOCTYKHJIM TOJYKOM JUJISl PAa3BUTHUSL MPUPOIO-
MOJIb30BaHUS. YUEHBIE U MYTEIIECTBEHHUKNA HE TOJBKO OMMCHIBAJIU BHEIIHEE U BHYT-
pEHHEE CTPOCHHE PaCTEHUM, HO M COO0Iany cBeJeHNs 00 MX 3aBUCUMOCTH OT YCIIOBHUM
MPOU3pACTaHMs WM BO3JeNbIBaHUsA. OnKUcaHuEe )KUBOTHBIX COMPOBOXKAANIOCH CBEJICHH-
SMH 00 X TOBaJKaxX, MeCTax OOUTaHUS.

Bonpuioii Bkiiag B OpMUpPOBAHUE IKOJIOTMUECKUX 3HAHUN BHEC IIBEACKUN €cTe-
ctBoucnbiTaresib K. Jlunneit (1707-1778). He yrpatuiu cBoel akTyaJIbHOCTH €ro CO-
YUHEHUS « DKOHOMUS MPUPOIL» U «OOIIECTBEHHOE YCTPOHUCTBO Mpuposl». [loa «vko-
HOMUEI» YUYEHBIM MOHMMaJl B3aMMOOTHOIIEHUS BCEX €CTECTBEHHBIX TEJ, CpPaBHUBAI
NPUPOAY C YETOBEYECKON OOIIMHOM, XKUBYIIEH MO onpeaeneHHbIM 3akoHaM. Ho ocHOB-
HBIM JICJIOM CBOEH KWU3HU JIMHHEW BCE kK€ CUHUTAN cUcTeMaTu3anuio pacrenui. Co3na-
HUEe KHUTM «CHCTEMa pacTeHWN» 3aHsUIO LENbIX 25 JeT, U Toabko B 1753 roxy oH
OITyOJIMKOBAJ CBOM TJIABHBIM TpPyA. DTO OTKPBHITUE — OTPOMHBIA BKJIAJ B Pa3BUTHE
HayKu «JKOJOTHsl pacTeHuil». Dpaniry3ckuii uccienosarens npuponbl K. broddon
(1707-1788) B 1749 r. npeanpuHsI ASP3KYIO ISl TOTO BPEMEHH TOMBITKY PECTaBUTh
pa3BuTHE 3€MJIM, )KUBOTHOTO MUpPA U YEJIOBEKA KaK €UHBIN SBOIIOLIMOHHBIN psig. B ero
OoJee MO3HUX TPyAaX MOAYEPKUBAIOCH BEAyIEe 3HAUCHNUE KIIMMATHUYEeCKUX (haKTOPOB
B DKOJIOTMU OPTaHU3MOB

Baxxupie HaOMIO7eHNs, OKa3aBIIME BIUSHHUE HA PA3BUTHE DKOJIOTUU, ObUIM BBI-
MOJIHEHBI yueHbIMU Poccuiickoit AkajieMun HayK B XOJ€ SKCIEIUIIMOHHBIX UCCIIeI0BA-
HUM, TPOBOAMMBIX HaunHasi co BTopor nosioBuHbl X VIII Bexa. Cpenn opranuzaTtopoB u
YYaCTHUKOB ITHX dKcneaunui ciaeayer otmeTuth C.I1. Kpamenunaukoa (1711-1755),

npocnaBuBiierocsi csouM «Onucanuem 3emin Kamuatkwy, WM.U. Jlenexuna (1740-
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1802) — aBTOpa «J/{HEBHBIX 3aITMCOK ITYTEIIESCTBHS JOKTOpa U AKaJIeMUU HAYK aIbIOHK-
ta MBana JlenexuHa no pasHbeIM IpoBUHLUAM Poccuiickoro rocygapctsa» B 4 Tomax,
axanemuka [1.C. [lammaca (1741-1811), moaroroBuBIIEero KanuTaJlbHbINA Tpya «Onuca-
HUE KUBOTHBIX POCCHUIICKO-a3UAaTCKUX).

3HAYUTENBHOE BO3JACHCTBUE HA PA3BUTHE SKOJIOTUYECKOW HAYKH OKa3all OJUH U3
pOAOHAYAIbHUKOB 3BoJtoMoHHOro yueHus JK.b. Jlamapk (1744— 1829), cuutaBmmi,
YTO BaXKHEHIIEH MPUYMHON MPUCTIOCOOUTENHHBIX U3MEHEHHI OpraHu3MOB, 3BOJIIOIUU
pacTeHUi U KUBOTHBIX SIBISICTCS BIMSHUE BHEIIHUX ycloBHUil cpensl. B 1781-82 rr. on
COBEPILIWJI MyTEIIECTBHE IO CTpaHaM EBpOIbI ¢ 3a1aHneM coOpaTh U 3aKyNUTh KOJUIEK-
uu Uit (ppaHIly3cKOoro OOTaHMYECKOro cajaa. 3aHuMasich OoTaHukoi, Jlamapk mpe-
UMYIIECTBEHHO pa3pabaThiBal BOMPOCHl KJIacCU(UKAIMM U CUCTEMATHKH pPaCcTEHUM,
IBITAsICh OCTPOUTH ECTECTBEHHYIO CUCTEMY PACTEHUN. DTOMY BOIIPOCY ObLI MOCBSALIEH
Tpya «MeMyapbl 0 Kilaccax, KOTOpPbIE SIBIIIOTCS HanOoJiee MOAXOIAIIMMU ISl BBEJIE-
HUS uX cpeau pactenuil...» (1785 ron). B Hem Jlamapk pacronaran pacTeHust Mo Kiac-
cam, UCXOJs U3 UJIeU rpajlalluy, T. €. IOCTENEHHOI0 YCIO0KHEHUS! PACTUTEIbHBIX (hopM
IO CTEIIEHU COBEPLICHCTBA OPraHOB.

OCHOBOIIOJIO)KHUKOM OTEUECTBEHHOM S3KOJIOTMM MOKHO Ha3BaTh mpodeccopa
MocxkoBckoro yauBepcuteta K.®. Pynne (1814-1858). B cBoux Tpynax u myOIudIHBIX
JEKUUSAX OH HACTOSITEJIbHO MOJYEPKUBAI HEOOXOJUMOCTh U3YUEHUS IBOJIIOLUH HKUBBIX
OpraHU3MOB, Pa3BUTHsI U CTPOEHUS )KUBOTHBIX, B 3aBUCUMOCTH OT U3MEHEHHUI CpeIbl X
obutanus. YdeHsblil chopMyIMpOBa MPUHIINI, JICKAIUNA B OCHOBE BCEX HAYK O YKUBOM,
— MPUHUOUI UCTOPUYECKOIO E€IUHCTBA KMBOIO OPraHM3Ma U OKPYKAIOIIEH cpeibl
(1852).

bosbiioe 3HadueHue Uit pa3BUTHS 3KOJ0TUM uMenn Tpyasl 3oosora H.A. Cesep-
noBa (1827—-1885). Im BnepBble ObLIM MPEANPUHATHI MOMBITKA KIACCU(PUKALUUA KU-
BOTHBIX 10 OMOJIOTMYECKUM TUIIaM (’KM3HEHHBIM (hopmam). MM Hanmumcanbl MOHOTpapuu
«39Tr04bI 10 Teopuu 3Bosronum» (1912) n «CoBpemeHHbIE 3a]a4u SBOTIOLIMOHHON TEO-
pumn» (1914), koTopble BHECIN OTPOMHBIN BKJIAJl B PA3BUTHE HAYKU « DKOJIOTHUS )KHUBOT-
HBIX).

Kpynueimmuit nemenkuii yuensrii A. ['ymGonbar (1769—1859) 3anoxusn 0OCHOBBI
HOBOI HayKku — Ouoreorpadguu (mperuMyIecTBeHHO reorpaduu pacrenuii). OcHOBaTeIh
YUEHUS O KU3HEHHBIX PopMmax, ['ymMO0nbaT MoapoOHO U3yuns OCHOBHbIE KiumaThl Ce-
BEPHOTO IOJIyLIApHs M COCTABUII KapTy ero uzorepm. Kpome Toro, nuccienoBaTennb BHEC
OOJBIION BKJIAJ B pa3BUTHE Ie0(U3UKHU, BYJIKAHOJIOTHH, THApOrpaduu, u3ydaia npupo-
ny ctpan EBpomnsl, Llentpanbaoit u KOxHONM AMepuku.

['ymMO0nbAT IpeANpUHSI NONBITKY 0000IIUTh AOCTUXEHU HayK o 3emue. U Bce
K€ Ha 3ape CBOETO Pa3BUTHS 3KOJIOTHS 3aHMMAJIACh OMUCATEIbHBIM U3YYEHUEM MPUPO-
nbl. Benukue uccnemoBarenu u ectecTBoUCbITaTeNM XIX B. OCTaBUIIN TTOJIHBIE JINPU3-
Ma OMMCaHus U HaOJIOIEHUsI IPUPOIHBIX SBICHUM.

JlocTaTO4YHO Ha3BaTh C MHTEPECOM YUTAEMbIM U CETOAHSI MHOTOTOMHBIA Tpya A.
bpema «Ku3Hb )KMBOTHBIX», IEPBBIA TOM KOTOPOTO MosiBUJIcA B 1863 T.

Opannysckuit yuensiit K. A. ®ap6 B 1870 r. uzgan «3anucku SJHTOMOJIOTay, KO-
TOpbIE JI0 CHX MOp MOpPa)XaroT TOYHOCTHIO HAOMIONACHHWH 32 YIUBUTEIBHBIM MHUPOM



HAaceKOMBbIX. KITI04eBEIM MOMEHTOM B Pa3BUTUHU IKOJIOTHYECKOTO 3HAHUS OBLIO BO3HHK-
HOBEHHUE CaMOT0 TEPMHHA «IKOJIOTHUSD.

JIHEM poXxAeHUS, a TOUYHEE «KPEILIEHUs, IKOJIOTHH KaK HAyKH MOYKHO cuuTath 14
ceHTsi0pst 1866 r., korna Hemenkuit 6uosor J. 'exkkens (1834—-1919) 3akoHunn Hamu-
canue QyHIaMmeHTanbHOTrO TpyAa «Bceobmias mopdonorus opranusmoBy. Kiaccudu-
HUpys pas3zesibl OMOJOTUM B OJHOM M3 MOJACTPOYHBIX IMPUMEYaHHM, ['eKKkeab BlepBbIe
YHOOTPEOMIT CIIOBO «3KOJIOTHs» (OT rped. 0ikos — oM, KUJUIIE, POJMHA, MECTONPEObI-
BaHMe, oOuTanuine u logos — CI0BO, yueHHE) B OTHOIIICHUU HAYYHOTO 3HAHUS. | eKKeh
D. pan cieaymwollee OnpeieeHue YKOJIOTMU KaK HAYKH: «...TO3HAHUE YKOHOMMKHU IpPH-
pOJIbl, OJJHOBPEMEHHOE HCCIEAOBAHUE BCEX B3aMMOOTHOIIECHUN >KMBOTO C OpraHUye-
CKMMU Y HEOPraHMYECKUMU KOMIIOHEHTAMHU CPEJIbl, BKJIIOUasi HEPEMEHHO HEaHTaroHU-
CTUYECKUE W AHTAarOHHUCTUYECKUE B3aUMOOTHOIICHUS KUBOTHBIX U PACTECHUM, KOHTAK-
TUPYIOLIUX APYT C APYTOM.

OnHUM CIIOBOM, 3KOJIOTHS — 3TO HayKa, U3y4arollasi BCE CI0KHbIE B3AUMOCBS3U U
B3aMMOOTHOIIICHHS B MPUPOJIE, paccMaTpuBaembie JJapBUHOM Kak YCIOBHSI OOpHOBI 3a
CYIIIECTBOBAaHME». [ €KKeNb OTHOCHUJI HKOJIOTHIO K OMOJOTHYECKUM HayKaM M HayKam O
MPUPOJIE, KOTOPBIE, MPEKIAE BCETO, UHTEPECYIOT BCE CTOPOHBI CYIIECTBOBAHUS >KHBBIX
opranu3mMoB: «[loa skonoruel Mbl MojipazymeBaeM HaykKy 00 SKOHOMHUH, O JOMAIITHEM
ObITE JKUBOTHBIX OpraHu3mMoB. OHa UCClenyeT O0IIMe OTHOIIEHUS )KUBOTHBIX KaK K UX
HEOPTaHUYECKOM, TaK U K OPTraHUYECKOU cpefie, X JAPYKECTBEHHBIE U BpaXKIcOHbIE OT-
HOIIICHUSI K IPYTUM >KHBOTHBIM M PACTEHUSM, C KOTOPHIMH OHHU BCTYIIAIOT B MPSMBIC U
HemnpsAMbIe KOHTAKTHIL...» K koHy XIX B. TEpMHUHOM «3KOJIOTHS» HAa4Yadu MOJIb30BATHCS
MHOTHE OUOJIOTH, IPUYEM HE TOJBKO B ['epManum, HO U B JIpyrux ctpaHax. B 1868 r. B
Poccun non penakumenn .M. MedHukoBa BbIlIE€N B KOHCIIEKTUBHOM HM3JIOKEHUU TPYL
3. I'ekkens «OO0wmas mopdosorusy», rae BOepBbie ObLIO YIOMSIHYTO CIOBO «IKOJOTHUSD)
Ha PYCCKOM sI3bIKE. DKOJIOTHS KaK HayKa BO3HUKIIA B cepeauHe XIX B. B Heapax Ouoio-
THYECKOM HAyKH, KOTOpasi K TOMy BPEMEHHU CTaja MHTEPECOBAThCA HE TOJBKO KIIACCH-
duKalmei BCero >KMBOT0 M CTPOCHUEM OPTaHU3MOB, HO M PEaKIIUEeH >KMBOTHBIX U pac-
TEHUW Ha yclIOBUA cyliecTBoBaHUsA. OcoOyi0 pojib B Pa3BUTHHU DKOJIOTHUECKUX HJEH
ChITpajid TPYAbl BEJIMKOTO AHIVIMMCKOrO ydeHoro-ecrecrBoucmnbiTarens Y. JlapBuHa
(1809-1882) — ocHoBatens yueHust 00 3BOJIOIMHM OpraHuueckoro mupa. BeiBoa Jlap-
BHUHA O MPUCYIIEH BCEMY KMBOMY TOCTOSIHHOM OOpbOe 3a CyIleCTBOBAaHUE MPUHAJJIC-
KUT K YACTY IEHTPAIBbHBIX MpobieM skonorun. Eciu ['ekkens MOKHO cUUTaTh MpaoT-
IIOM HOBOW HAyKH, UHTYUTUBHO MPEABOCXUTHUBIIMM BCIO 3HAUUMOCTh U TJI00ATBLHOCTH
AKOJIOTHH, TO J[apBUH 3a70KWI €€ OMOJIOTHYecKuil (yHAaMEHT — OCHOBaHUE, Ha KOTO-
POM CTPOMJIOCH IKOJIOTUYECKOE 3HAaHUE. BHavasie OHO MMEeNo MPaKTUYECKOH LIEbIO pe-
I'YJUPOBAHUE YHCIEHHOCTH HKOHOMHUYECKH Ba)KHBIX BHUOB >KMBOTHBIX U H3MEHEHUE
€CTEeCTBEHHBIX COOOIIECTB (OMOIIEHO30B) B BHITOJHOM JIJIS YeJIOBEKa HAIMIPABJICHUH.

B 1859 r. lapBun ny0nukyet kHUTY «IIponcxoxnenne BUJOB MMyTEM €CTECTBEH-
HOTO 0TOOpa, UM COXpPaHEHUE OJIArOMPUSITCTBYEMBIX TOPOJa B OOpHOE 3a KU3HBY, KO-
TOpasi COBEPIITIIIA MO TMHHBINA IEPEBOPOT B OMOJIOTHH.

BaxxHpIM 11arom Ha MyTH JKOJOTUU K MU3YYECHHIO IEJIOCTHBIX MPUPOIHBIX KOM-
MJIEKCOB cTanio BBeneHue B 1877 r. Hemerkum rugapoduonorom K. Mébuycom (1825—
1908) mousitus o 6uorieHoze. OH cHopMyIUPOBAI €TO B KHUTE «Y CTPHUIIBI M YCTPUIHOE
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XO3SIIICTBOY, TJIe OMUCall KOMILIEKCHI JOHHBIX KUBOTHBIX, OOpa3yIOLIMX TaK Ha3bIBae-
Mble ycTpuuHble OaHku. Takue koMiiekcsl MEOouyc Ha3zBall OMOLIEHO3aMH, UMESI B BULY
OOBEMHEHUS )KUBBIX OPraHU3MOB, KOTOPhIE COOTBETCTBYIOT 10 COCTaBY, YUCIY BHJIOB
1 0co0el CpeTHUM YCIIOBUSIM CPE/Ibl U B KOTOPBIX OpraHU3Mbl CBSI3aHbl B3aUMHOMN 3aBU-
CUMOCTBIO M COXPaHAIOTCS Ojarojapsi MOCTOSSTHHOMY Pa3MHOKEHHUIO B OIpPEIEICHHBIX
Mecrtax. 3aciayra MéOuyca B TOM, 4TO OH CyMell PAaCKpPbhITh MHOTHE 3aKOHOMEPHOCTHU
dhopMUPOBaHUS U PA3BUTHS €CTECTBEHHBIX MPUPOIHBIX cOo00IIecTB (OMOIIeH030B). TeM
camMbIM OBUTH 3aJI0’K€HBI OCHOBBI Ba)KHOTO HANpPaBJICHUS B SKOJIOTHMH — OUOIICHOJIOTHH.
Takum o6pazom, K. MEOuyc oauH U3 MepBBIX MPUMEHHI K UCCIEIOBAHUIO OOBEKTOB
YKUBOM MPUPOJBI OCOOBIA MOIX0/, KOTOPHIM B HAIIM JHHU MOJYYNJI Ha3BaHUE CUCTEMHO-
ro noaxona (1877). DToT moaxo/l OpUEHTUPYET UCCIEIOBATENS HA PACKPBITUE 1EJIO0CT-
HBIX CBOMCTB OOBEKTOB U MEXaHU3MOB, HX 00€CIIEYMBAIOLINX, HA BBISIBICHUE MHOT000-
pa3HBIX CBs3€il B OMOJIOTMYECKON cucTeMe U pa3paboTKy 3(P(GEeKTUBHON CTpATETHH ee
U3Y4YECHHUS.

B coBpeMeHHOI Hayke cucTeMHas napaaurma (ToCHoJCTBYIOIIAs TeOpEeTHUECKas
KOHLIEILINS, CUCTEMA B3IVISI0B) JIOMUHUPYET, a B DKOJIOTMU CUCTEMHBIN MOJIXO[ K pac-
CMOTPEHHIO OOBEKTOB >KUBOM MPUPOIBI SIBISIETCS OCHOBHBIM. Kak mpusHaHHasi camo-
CTOSITEeNIbHAS Hay4YHas AUCIHUILIMHA dKoJorust opopmuiiack okoso 1900 r.

B mpouecce neranbHOro HMcciaeAOBaHUSA OKPY)KArOIMIEW Cpelbl BO3HUK OCOOBIN
pas3en SKOJIOTHH — ayTO3KOJIOTus (0T Iped. autos — caM) — SKOJIOTHsI OTAEIbHBIX BUOB,
OPraHu3MOB, M3yYarollas UX B3aMMOOTHOIIEHHUS C OKPYKAIOWIEH cpenor. AyTO3KOIO-
rUsl UMeeT OOJIBIIOE MPUKIIATHOE 3HAYEHUE, OCOOEHHO B 00JIACTH OMOJIOTMYECKUX Me-
TOJ0B OOpHOBI C BPEIUTEIIIMU PACTEHUM, UCCIEAOBAHNN IEPEHOCUMKOB OOJIE3HEN U NX
IPO(PHUIAKTUKY.

Jlemdromorus (OT p.-Tped. SNHOC — HAPOT), FKOJIOTUs HOMYIAINIA — paszen 00-
HIel DKOJIOTUH, U3YyYaAIOIIMK JUHAMHUKY YHMCICHHOCTH NOMYJISUWNA, BHYTPHUIOIYJISIH-
OHHBIE TPYNIUPOBKH M MX B3aMMOOTHOIIEHHUS. B paMkax [€M3KOJOTHUU BBISICHSIIOTCS
YCIIOBUSI, TIPU KOTOPBIX (pOpMHUPYIOTCS MOMysiuu. Jlemdkonorus onucsiBaeT Koseda-
HUSl YUCJIICHHOCTH Pa3JIMYHBIX BUJIOB MOJ| BO3JIEHCTBUEM 3KOJOTHYECKHX (PAaKTOPOB U
yCTaHaBJIMBAET WX MPUUYMHBI, pacCMaTpUBAeT OCOOb HE M30JMPOBAHHO, & B COCTAaBE
IpYyMNIbl TAKKX K€ 0COOEH, 3aHUMAIOLUX ONPEAEIEHHYIO TEPPUTOPUIO U OTHOCSILIUXCS
K ogHOMY BUly. OJIHAKO KaX bl OTAENBHBIN BUJ JaXKe MMPU €ro U3YYEHUU BO B3aHMO-
CBSI3U C IPYTMMHU BUJAMU, OKa3bIBAIOIIMMHU HA HETO HEMOCPEACTBEHHOE BIUSHUE, SIBIISI-
€TCSI BCETO-HABCETO MEJIbYANIIIE YaCTUYKON CPEIH THICAY TAKUX K€ BUIOB PACTEHUU,
KUBOTHBIX U MUKPOOPTaHU3MOB, KOTOPbIE OOUTAIOT B TOW K€ 30HE.

Oco3nanue »Toro ¢akrta mpuBeso K mosiBieHnto B cepeauHe 20-x rr. XX B.
CUHAKOJIOTHH (OT Tpey. Sin — BMECTE), WK OMOLEHOJIOTHH, UCCIEAYIOIEeH B3auMOOT-
HOILICHUSI MOMYJISIIUI, COOO0IIECTB U dKOcUCTEM cO cpenoi. CuHaKoJoTHs ObLIa BbIJE-
geHa Ha MexnayHapoaHoM OoraHuyeckoM KoHrpecce (1910). TepmuH npensioxui
mBennapckuii 6otanuk K. lIpérep (1902). [TocTenenHo y4eHbIS-2KOIOTH TIEPEILIN OT
CTaJlMW OMHMCATEIbHOU K CTaJlMU OCMBICICHMsI COOpaHHbIX (pakTOB. IHTEHCHUBHOE pa3-
BUTHE MOJIyYHia SKCIIEPUMEHTAIbHAS U TEOPETUYECKAsI IKOJIOTHSI.

Nmenno Ha 20—40-¢ rr. XX B. MpUXOIUTCS PACIBET TEOPETUUECKON IKOJIOTHH.



beimu chopmynupoBaHbl OCHOBHBIC 33Ja4d U3YUYEHUS MOMYJIAINA U COOOIIECTB,
MPEVIOKEHBl MATEMATUYECKUE MOJEIN POCTA YUCIECHHOCTH MOMYJIAIUNA U UX B3aHUMO-
JEUCTBUMNA, TPOBEICHBI JJAOOPATOPHBIEC OMBITHI IO MPOBEPKE ITUX MOJIEIECH.

VY cTaHOBIIEHBI MAaTEMATUYECKUE 3aKOHBI, ONMKCHIBAIOIINE TUHAMUKY MOIYJISIIUN
B3aMMO/ICHCTBYIOITUX TPYIIT 0COOECH.

B TOT %€ mepuon NosIBUIUCH MEPBBIE OCHOBOIMOJIATAIOIINE YKOJIOTUYECKUE KOH-
LEMIUU, TaKUe, KaK «IupamMuaa gucemn», npeaioxenHas Y. Dnronom (1927), B coot-
BETCTBUU C KOTOPOW YUCIEHHOCTh 0COOEH CHIKAeTCsl OT pacTeHUi (B OCHOBE MUPaMHU-
JIbI) 10 TPABOSIAHBIX dKUBOTHBIX M XUIIHUKOB (Ha ee BepmuHe). C caMoro Havana 3Ko-
JIOTH TIBITAJIUCHh OCO3HATH MPEJAMET CBOEH JEATEIBHOCTH KaK IIEJIOCTHYIO TUCIUIUINHY,
MPU3BAHHYIO CBECTH MHOXECTBO Pa3HOOOPa3HbIX (AKTOB B CTPOMHYIO CHCTEMY,
BCKPBITh JJOCTATOYHO OOIIHME 3aKOHOMEPHOCTH, a TJIABHOE — OOBSICHUTH M TIO BO3MOXK-
HOCTH COCTaBUTh MPOTHO3 TE€X WJIM MHBIX MPUPOJHBIX sABiIeHUM. Ha nanHom srtame pas-
BUTHUSI DKOJIOTHH OCTPO ONIyIajgach HeXBaTka 0a30BOM eAMHUIIBI U3yueHus. Takoil enu-
HUILIEH CTalla 3KOJIOTHYECKAsi CUCTEMA, WU DKOCHUCTEMA.

Tepmun «IKocucTeMay ObUI TPEAJIOKEH aHIMUCKUM 3Kosorom A. Tenciu B
1935 r. Ee MOXHO ONPEeAENINTh KaK OTPAaHUYEHHOE BO BPEMEHU U MIPOCTPAHCTBE €IUH-
CTBO, IPUPOIHBINA KOMILIEKC, OOpa30BaHHbIN KUBBIMU OpraHu3Mamu (OHOLIEHO3) U cpe-
0¥ UX oOuTaHus (KOCHOM, Hampumep atMocdepoi, 160 OMOKOCHON — MOYBOM, BOJIO-
€MOM H T.I1.), CBI3AHHBIMU MEXKy CO00M 0OMEHOM BEIIECTB M SHEPTHH.

DKOCUCTEMA — OJTHO U3 OCHOBHBIX MOHATUM SKOJIOTMH, MPUMEHUMOE K 00BbEKTaM
Pa3HOM CIIOKHOCTH U Pa3MEpPOB. DKOCHUCTEMOM SBISECTCS JIEC C JIECHOW MOJCTHIIKOM,
MOYBOM, MUKPOOPTaHU3MaMH, C HACEIISIONIUMHU €ro NTUIIAMU, TPABOSTHBIMU U XUIIIHBI-
MU MJICKOMUTAIOIIMMH, C XapaKTEPHBIM MJii HEro paclpeieieHUEeM TEeMIIepaTyphl U
BJIQYKHOCTU BO3/yXa, CBETa, MOUYBEHHBIX BOJ U JIPYTUX (PAKTOPOB CPEIbl, C MPUCYIIUM
eMy OOMEHOM BEIIIECTB U SHEPTruu. [ HUIOIINI NEHb ¢ )KUBYIIMMHU HA HEM U B HEM Opra-
HU3MaMU U YCIOBUSIMU OOMTAHMSI TOXKE MOKHO pacCMaTpUBaTh KaK SKOCUCTEMY.

B 1940-e ronsr B.H. CykadeB mpemyioxkusl Ipyroil BaXKHbIM TEPMHUH — «OHUOTEO-
IIEHO3». BUOTe01IeH03 — ATO CUCTEMA U3 COODIEeCTBA )KUBBIX OPTaHU3MOB (OHMOTa) U €T0
OMOTUYECKOTO OKPY>KEHUS Ha OTPAaHWYCHHOM YYaCTKE 3€MHOU MOBEPXHOCTU C OJHO-
POJHBIMH yCIOBUAMH (OnoTom). bruoreoieno3 — OMOIEHO3, KOTOPBIM paccMaTpHBACTCS
BO B3aMMOJICHCTBUM C a0OMOTUYECKUMH (PaKTOpaMU, BIMSIONIMMU Ha HETO U, B CBOIO
ouepe/ib, U3MEHSIOIMUMHUCS TOJ] €ro BO3/eiCcTBHEM. bHOIIeHO3 UMEeT CHHOHUM «CO00-
HIECTBO», EMY TaKxKe OJIM3KO MOHATUE «3KOocUcTeMay. Kaxaplii OMOreoneHo3 — 3To 3KO-
CUCTEMA, HO HE Ka)KJas dKocucTemMa — OMOreoleHos3. s xapakTepucThuku Ouoreone-
HO3a UCTOJIb3YIOTCA JIBa OJIM3KUX MOHSATUSI: OMOTOI U dKOoTOI. buoton — 310 TEppUTO-
pusi, KOTOPYIO 3aHUMAaeT OMOreoleHO3. DKOTOI — 3TO OMOTOI, HA KOTOPHINA OKa3bIBAIOT
BO3J/ICHCTBUE OPraHU3MbI U3 APYTUX OMOTEOIE€HO30B.

®paHiy3ckuid yu€Hselii-ecrectBoucnbiTarens JKan baruct Jlamapk B Havane XIX
B. BIIEPBBIE MPEJIOKKUI 10 CYTH Jiejia KOHIIeNHo ouocdepsl, emeé He BBEIsS JaxKe ca-
MOT'0 TEpMHHA.

Tepmun «Ouocdepay ObLT IPEITIOKEH aBCTPUHUCKUM T€0JIOTOM M TAJIEOHTOJIOTOM
Onyapaom 3roccoM B 1875 rony.



OrpomHOe BIHSHUE HAa Pa3BUTUE SKOJIOTHH OKa3ajdu paboThl BBLAAIOIIETOCA PyC-
ckoro reoxumuka B.U. Bepuanckoro (1863—1945). On u3ydan npouecchl, MpoTeKaro-
e B 6rocdepe, u pazpadboran TEOpUIo, HA3BAaHHYIO UM OMOTEOXUMHEH, KoTopas Jieria
B OCHOBY COBPEMEHHOTO y4eHHs 0 Onocdepe. buocdepa — 310 001aCTh aKTUBHOM KU3-
HU, OXBaThIBAIOIasl HIXKHIOIO YacThb aTMocdepbl, ruapochepy U BEpXHIO YacTh JUTO-
cdepsl. B Guocdepe xuBble OpraHu3Mbl U Cpella UX OOUTaHUSI OPTaHUYECKU CBS3aHbI U
B3aMMOJICUCTBYIOT JIPYT C APYroM, o0pa3ys MeJOCTHYIO AUHAMUYHYI0 cuctemy. [losB-
JICHHE U pa3BUTHE YUYEHHs O Onocdepe cTajgo HOBOM BEXOH B €CTECTBO3HAHUU, H3yue-
HUM B3aUMOJECHCTBUSA U B3AMMOOTHOIIEHUN MEXAY KOCHOUM U KMBOW HMPUPOION, MEKITY
YeJIOBEKOM U OKpy»Karoiiei cpenoil. B 1926 r. B.I. BepnHanckuii onyonukoBan Tpya
«buocdepa», KOTOpHI 03HAMEHOBA POKICHUE HOBOM HAYKHU O MPUPOE U CBSA3U C HEU
yenoBeka. B aToii kHure Ouocdepa BIepBbIe MOKa3aHa KaK eluHas JMHAMUYECKas CH-
CTEMa, HaceJICHHAs U yrIpaBisieMasi )KU3HbIO, ’KUBBIM BEIIECTBOM ILIaHETHI. B paboTax o
ouocdepe ydeHbIN yTBEpKIal, YTO KUBOE BEIIECTBO BO B3aMMOJCHCTBUU C KOCHBIM
€CTh 4YacTh OOJBIIIOT0 MEXaHW3Ma 3EMHOM KOpbI, Oyiarojaps KOTOPOMY MPOUCXOMAST
pa3HOOOpa3Hble TEOXUMHUYECKHE M OWUOTEHHBIE MPOIECChI, MUTPAIMH ATOMOB, OCY-
HISCTBJISICTCS. UX Y4YacTHE B TE€OJOTMYECKUX M OMOJOTMYECKUX NHKIaX. BepHamckuit
B./. ycTaHOBWII, YTO XMMUYECKOE COCTOSIHUE HAapPy>KHOM KOpBI HAIlI€Hl IJIAHEThI BCELIe-
JIO HaXOAMUTCS TOJ BIMSHUEM >KU3HHU U ONPENEIAETCS KUBBIMU OpPraHU3MaMH, C Jies-
TEJIbHOCTHIO KOTOPBIX CBSI3aH IJIAHETAPHBIN MPOLECC — MUTPALIMS XUMUYECKUX 3JIEMEH-
TOB B Ouocdepe.

[TonsiTne «Hoocdepa» ObUIO MpeIokKeHO podeccopom MareMaTuku CopOOHHBI
Onyapaom Jlepya (1922—-1923), KOTOpBIH TpaKTOBall €€ KaK «MBICIAIIYI0» O00JIOYKY,
dbopMupyIOITYIOCS YeJIOBEUeCKUM co3HaHueM. B nanbHelimem B.U. Bepnaackuii npu-
XOJIUT K BBIBOJY, UTO OHOc(hepa TECHO CBsI3aHa C AEATEIbHOCTBIO YEJIOBEKA, OT KOTOPOU
3aBUCUT COXPAHHOCTb paBHOBecHs cocTaBa Ouocdepbl. OH BBOJAUT HOBOE MOHSITHE —
Hooc(epa, T.e. «MmbIcTsIIas 0boaoukay, chepa pazyma. Bepranckuii nucan: «Yenose-
YECTBO, B3STOE B LIEJIOM, CTABUTCS MOIIHOW reoJiIorTH4eckor cwiion. [lepen nHum, nepen
€ro MBICJIBIO U TPYJAOM CTAaHOBHUTCS BOMPOC O TEpecTpoiike Ouochepsl B MHTEpEcax
CBOOOIHOTO MBICIIAIIETO YEJIOBEYECTBA KAaK €IMHOTO LENOro. OTO HOBOE COCTOSIHHME
Oouocdepsl, K KOTOPOMY MBI, HE 3aMedasi TOro, IPUOJIMKaeMCs, U €CTh Hoochepay.

B3anmocBsA3u B KHUBOUW MPUPOAE, C KOTOPHIMH MPUXOJUTCA CTAIKUBATHCS yde-
HBIM, YPE3BBIYAIHO MIUPOKKU U MHOTO0Opa3Hbl. IMEHHO 103TOMY BO BTOPOU MOJIOBHUHE
XX B. B 3KOJIOTUH CHOXKUIUCH 3KOJIOTUYECKHE IIKOIbl OOTaHUKOB, 300JI0I0B, re000Ta-
HUKOB, THIPOOMOJIOTOB, TOYBOBEIOB U JIP.

Ipaxmuueckas uacmyo
3anonxute Tadbauny 1.1, noap3ysch TEOPETUUECKONW YAaCThIO JAHHON paboTHhI.

Taomuma 1.1
VYueHble, BHECIIINE BKJIA]] B Pa3BUTHE HAYKH « IKOJIOTHS)

WM ygeHoro ['ox oTKpBITHS OTtkpbITHE




Ilpakmuuecxas paboma No 2

buocdepa. BoisiBiieHHE NPU3HAKOB 3arpsizHeHusi Ouocdepnl

2. llean 3aHaATHA.
03HAKOMUTBCS CO CTpoeHUEM Orocdephl, moapoOHee pa3oOopaTh COCTaBHBIE YaCTH OHO-
cdepbl ¥ BBISIBUTh HCTOYHUKHU 3arPSI3HCHHSL.

2. IlepeveHb MCNIOJB3YeMOr0 000Py10BaAHUS
IlepcoHanbHBIE KOMIIBIOTEPHI C MPEXYCTAHOBICHHBIM JIMLIEH3MOHHBIM ITPOTPaMMHBIM
o0ecreyeHneM 1 ¢ BO3MOKHOCTBIO BBIXO/a B JIOKaJIbHYIO ceTh Punnana u UHTepHeT.

3. IloaAroToBKA K 3aHATHIO
3.1 TloaroTtoBUTH OTBETHI HAa BOMPOCHI IO TeMe «buocghepa. Bviasnenue npusnakos 3a-
eps3HeHus buocgepviy

o =2

g.
h.

B uem cymHoCTh IOHATHS «OnoCchepan?

Onpenenure TEOPETUUECKU «TPAHUIBD) OHOCPEPHI.

Kakwue tumsl BemiecTB ciaraot ouochepy?

KaxoBa poJib )KMBOTO BEIIECTBA B ABOIIOIUU OHochepbI?

OcCHOBHBIE IIUKJIBI OMOTEOXUMHUUYECKUX KPYTOBOPOTOB U UX CTPYKTYpaA.
AHTpOTIOreHHbIE UCTOYHUKH 3arpsisHEHHs Ouocdepbl  OOYCIOBIEHBI XO3SH-
CTBEHHOM JIESITEIIBHOCTHIO YEJIOBEKA.

OcHoBHbI€ NOJI0KEeHUS yueHus: o onocdepe B.M. Bepnaackoro.

B 1uem ocobGeHHOCTb MoHATHS «HOOChepar?

3.2 BolyunTh 3HaYCHHSI OCHOBHBIX TEPMHUHOB U OTIPEICIICHUH 110 TEME.
3.3 CocTaBUTh KOHCHEKT MO TeMe (TeTpaab Uisl MPaKTUYeCKuX padoT), rae OymayT
OCBEILIEHBI BOMPOCHI 11.3.1.

4. [1an npoBe/ieHUs 3aHATUSA
4.1 TIpocnymBaHue U 0OCYXKIEHUE CICAYIOIIUX COOOIICHHIA:

e =2

g.
h.

B uem cymHocTh IOHATHS «OHOChepar?

Onpenenure TEOPETUUECKU «TPAHUIIBD) OHOCPEPHI.

Kakwue tumsl BemecTs ciaraiot ouochepy?

KakoBa poib )KMBOTO BEIIECTBA B 3BOJIIOIUN OHOChephI?

OCHOBHBIC IIUKJTBI OMOTEOXUMHUYECKUX KPYTOBOPOTOB U UX CTPYKTypa
AHTpOIIOTEHHBIE HMCTOYHUKHU 3arpsi3HEHUs1 Ouocdepbl  O0OYCIOBJIEHBI XO3Sii-
CTBEHHOM JICSITCIIBHOCTHIO YEJIOBEKA.

OcHoBHbIE NOJI0KEeHUS yaeHus: o onochepe B.M. Bepnasackoro.

B 1uem ocoGeHHOCTD MoHATHS «HOOchepar?

4.2 Bonpoc-oTBeT B TeCTOBOM (popme (Bompockl B TecToBOM (hopme HaxoxasTes B [IPU-
JIOXXEHUN).

5. Conep:xkanue oT4éTa
5.1 HammenoBaHnue pabOTHI.
5.2 llenb paboTHI.
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5.3 [lepeuenp ucnoab3yemMoro o00pya0BaHU.
5.4 KoHcnekT 1o teme (qomariHsis paboTa).
5.5 IIpopaboTka TE€CTOB (KOHCIIEKT OTBETOB).

6. KoHTpo/IbHBIE BONIPOCHI
Borpocsl 3a1at0Tcst B ipoliecce 3aHsThs o Beeit teme 1m.3.1.

7. IlepeyeHb MCNOJIL3YyEMOM JIUTEPATYPHI

7.1 Kopobxun B.U., [lepenensckuii JI.B. Dxonorus. Ikonorus: yaeOHUK s
CTYJICHTOB OaKaJaBPCKOW CTYIIEHH MHOTOYPOBHEBOTO BBICIIIETO
npodeccuonansHoro oopazosanus. Pocro v//l: ®enuke, 2015 — 601 c.

7.2 CrenanoBckux A.C. OO0mias HKoI0rus: yaeOHUK 171 By30B — MoOCKBa:

FOHUTU-JIAHA, 2017. — 687 c.

7.3 Axumona T.A., Xackun B.B. Oxonorusa. UenoBek - DkoHOMUKA - brora -
Cpena: YueOHUK 111 CTYJIeHTOB By30B. — MockBa: FOHUTU-JIAHA, 2017.
—495 c.

7.4. ®aponoB A. E. OcHoBbI HHPOPMAIIMOHHOM 06€30MMacCHOCTH TP paboTe HA

koMmIbloTepe. — MockBa, CapatoB: MaTepHet-YHuBepcurer MudopmanmoHHbIx
Texnonorut (MHTYUT), Aii ITu Ap Meaua, 2020. — 154 c.

Teopemuueckas uacmo

buocdepa (ot nmp. rped. Blog — xu3ub u opapa — chepa, map) — 0001049Ka 3eM-
71, 3acel€HHas )KUBBIMU OpraHU3MaMu, HaXOIascsl IO UX BO3JICUCTBUEM U 3aHsTas
MPOAYKTaMU UX KU3HEACSITEIbHOCTH; «IUICHKA KU3HW»; TJ100ajJbHasi SKOCUCTEMAa 3eM-
.

buocdepa — obosouka 3emiu, 3acen€éHHas )KUBBIMU OpraHU3MaMu U TIpeodpaso-
BaHHas umu. brocdepa Havyana hopmupoBatbest He To3HEE, YeM 3,8 MIIpJ JIeT Ha3a/l,
KOTJja Ha Hallel IJIaHETe CTaJId 3apOXKIaThCs MepBble OpraHu3Mbl. OHA MIPOHHUKAET BO
BCIO THApoc(hepy, BEPXHIOK YacTh JUTOC(HEPHl U HIKHIOI 4acTh aTMOCHEphI, TO €CTh
HaceJseT 3kocdepy.

buocdepa npeacrasiser coboif COBOKYIMTHOCTh BCEX KUBBIX OpraHu3MoB. B Hel
obutaetr 6osee 3 000 000 BUIOB pacTeHM, )KUBOTHBIX, TpHOOB U OakTepuil. YenoBek
TOXE SIBJISIETCS 4acThiO OMOC(]ephl, €ro NeITeTbHOCTh IPEBOCXOAUT MHOTHE TIPUPOTHBIE
IIPOLIECCHI U, Kak cka3an B.M. BepHaackunii, «<4€J0OBEK CTAaHOBUTCS MOTYYEHN Ie0JOrnye-
CKOU CHJION.

Tepmun «6mocdepa» Obln1 BBeAEH B Ouosioruu Kanom-batucrom Jlamapkom B
Havasie XIX B., a B re0JI0ruu MpeaJioxKEeH aBCTPUHUCKUM T€0JIOrOM D1yapAoM 3H0CCOM B
1875 rony.

[lemocTHOE yueHue o 6uochepe cozgan ouorcoxumuk u dunocod B.M. Bepnan-
ckuii. OH BHIEpBBIC OTBEN KUBBIM OpPTaHU3MaM pOJIb TJIaBHEHIIEH nmpeodpasyromiei cu-
JIbI TUTAHETHI 3eMJIsl, YUUTBIBAsI UX JIEITEIBHOCTh HE TOJBKO B HACTOSIIEE BPEMS, HO U B
MPOIILIOM.

CymiecTByeT u Apyroe, 0oJiee MHUPOKOE ONpeesIeHuE:
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ouocdepa — 001acTh pacIpOCTpaHEHUS KU3HU Ha KOCMUYECKOM Tene. [Ipu Towm,
YTO O CYIIECTBOBAHUHU KU3HU HA IPYTUX KOCMUYECKUX OOBEKTAaX, TOMUMO 3€MJIH, MOKa
HEU3BECTHO, CUUTAETCA, YTO Onocepa MOXKET pacHpoCTpaHAThCSA HA HUX B OoJee
CKPBITBIX 00JacTsIX, HAPUMEP B JUTOCHEPHBIX MOJOCTAX WM B MOAJIEAHBIX OKEaHAX.
Tak, Hampumep, paccMaTpHUBAETCS BO3MOKHOCTh CYIIECTBOBaHUSI >KM3HU B OKEaHE
cnytHuka FOnutepa EBponbl. buocdepa pacnonaraercs Ha nepeceueHUd BepXHEW ya-
CTH JIUTOCGhEphl, HUKHEN YyacTh aTMOC(epbl U 3aHUMAET MPAKTUYECKHU BCIO TUIpocde-
py.

Ammocgepa

ATtMocdepa (oT rped. atmos — map) — Bo3aymrHas obosouka 3emiau. OHa Bparia-
€TCSl BMECTE ¢ 3eMJIei KaK €IMHOE IEJI0e M 3alUINacT 3eMITI0 OT yJIbTPadruOICTOBBIX
COJIHEUHBIX JIy4eH, TyOUTEIbHBIX JUIsl BCETO XKUBOTO. ATMOc(]epa mpeaoxpaHseT Halry
IUTAHETY OT YPE3MEPHOTO TMEePerpeBaHus U OoXJaXaeHus. ATMochepa HE TOJIBKO 3alllu-
maeT 3emito. OHa oOecTieurBaeT JbIXaHUE BCEX KUBBIX OPraHW3MOB Ha 3eMIIe.

Bo3ayx atMocdepsl coctouT B ocHOBHOM U3 a3oTa (78 %) u kucmopona (21 %).
KpomMme Toro, B BO3[IyXe COJIEPAKUTCA YIIIEKUCIBII U APYTUE Ta3bl, BOASHBIE Napbl, MbUIb.

Tpomnocdepa — HkHUI cnoit atmocdepbl. OHa He UMeeT TOYHOM rpanulibl. Han
noJirocaMu Tpornocdepa mpoCTUPACTCS 10 BBICOTHI 8—9 KM, Ha 3KkBaTope — 70 18 KM.
XapaktepHass 0COOEHHOCTh Tpomoc(epbl — MOHMKEHHE TEeMIIepaTyphl C BBHICOTOU, B
cpenHeM Ha 6 °C Ha KaxAbld KHJIOMETp MOAHATHS. B Tpomocdepe cocpenoToyeH Bech
BOJSHOM map, U3 KOTOporo o0pa3yrorcsa obnaka, a 3areM ocaiaku. B atoii chepe popmu-
pyeTcs morojia 3eMJjiu, COCPEeI0TOUYEHBI JKUBbIE OPraHU3MbI, OOUTAIOIIME B aTMOchepe.

Han tponocdepoit Haxoqutes ctpatocdepa. BepxHss rpaHuna ee mpoxXoguT Ha
BbicoTe 40—-50 kM. B HikHe#t yactu crpatocdepsl Temmeparypa ot —45 qo —75 °C. C
BbICOTOM TemmnepaTypa Bo3pactaeT 10 +10 °C. [louemy? [leno B TOM, 4TO Ha BBICOTE OT
20 no 30 kM B cTpaTocdhepe KOHIEHTpUpPYeTcs: 030H. TOHKUN O30HOBBINA CJIOW MOTJIO-
iaeT yapTpadroeTOBbIE COJIHEUHBIE JIyYH, UTO BBI3BIBACT HAarpeBaHue Bo3ayxa. [1osB-
JICHUE «O30HOBBIX JIBIP» MPOUCXOIUT B PE3YJIbTATE 3arpsi3HEHUs aTMOc(hepbl XUMHUUe-
CKMMH BEIIIECTBAMU, pa3pyIIAIOIIUMHU TOHKUH O30HOBBIM CJION. ITO OYEHb OMACHOE SB-
JIEHUE JIJIs1 BCETO KUBOTO HAa 3eMIIE.

Me3socdepa u Tepmochepa 00pa3yroT BBICOKHE CIIOM aTMochephl. 3/1eCh BO3IYX
CUJIbHO Pa3peKeH; MOJ IEUCTBUEM KOCMHUYECKUX M3TyYCHUN OH MOHU3UPOBAH U UMEET
BBICOKYIO 3JIEKTPONPOBOAUMOCTb. VIMEHHO 3/1eCh BO3HUKAET MOJISIPHOE, WUIIM, KaK €ro
Ha3bIBAIOT, CEBEPHOE CUsSHME. 3arpsisHeHre aTMocdepsl [ TaBHBIN NMPUPOIHBIN MPOIiecC
3arpsi3HEHUs] MPU3EMHON aTMOoc(epbl — ByJIKaHUYECKast U (JIroMIHAsE aKTUBHOCTh 3€M-
au. KpymnHble U3BEp)KEHUSI BYJIKAHOB MPUBOIAT K TJI00QIBHOMY U JOJITOBPEMEHHOMY
3arpsi3HEHUI0 aTtMocdepsl. ITO 00YCIOBIEHO TE€M, YTO B BBICOKHE CIIOM aTMOchepbl
MTHOBEHHO BBIOPACHIBAIOTCS OTPOMHBIE KOJIMYECTBA ra30B, KOTOPhIC HA OOJIBIION BBI-
COTE MOJIXBATHIBAIOTCS JIBMKYIIIUMUCS C BHICOKOW CKOPOCTHIO BO3IYIIHBIMH MOTOKAMU
U OBICTPO Pa3HOCSITCS TIO BCEMY 3€MHOMY Iapy. [IpogomKuTenbHOCTD 3arpsa3HEHHOTO
COCTOSIHUAS aTMOC(EpPBhI MOCTIe KPYMHBIX BYJKAHMYECKUX H3BEPKEHUN JTOCTHUTAET He-
CKOJIbKHUX JIET.

AHTPOTOTEHHBIE MCTOYHHUKHU 3arps3HEHUsT OOYCIIOBIIEHBI XO3SWCTBEHHOW Jesi-
TEJLHOCTHIO YesioBeka. K HUM cienyer oTHeCTH:
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1. Cxwuranue roprounux UCKOMAEMbBIX, KOTOPOE COMPOBOKIACTCS BHIOPOCOM yTIIe-
KHCJIOTO Ta3a.

2. PaboTy TerioBbIX 3JEKTPOCTAHIINM, KOrJa MPU CrOPaHUM BBICOKOCEPHUCTHIX
yriel B pe3yJsibTaTe BBIJICICHUSI CEPHUCTOrO Tra3a U Ma3yTa o0pa3yloTcs Kuc-
JIOTHBIE JOKIH.

3. BbIxJIOnbl COBpeMEHHBIX TypOOpPEaKTUBHBIX CaMOJIETOB C OKCHAAMH a30Ta U
ra3oo0pa3HbIMU (DTOPYTIIEBOIOPOJAMHU U3 a3P030Jiel, KOTOPbIE MOTYT IIpHUBE-
CTH K TIOBPEXKICHUIO 030HOBOTO CJIOSI aTMOCHEPHI.

4. BpIOpOCHI BPEIHBIX BEIIECTB OT ABTOMOOMIICH.

5. IlpousBoAcCTBEHHAas AEATENBHOCTD.

6. 3arpssHeHHe B3BEIICHHBIMH YacTULaMU (MIPU W3MeENbYCHHH, (PaCOBKE M 3a-
Ipy3Ke, OT KOTEJbHBIX, 3JIEKTPOCTAHUMM, MAXTHBIX CTBOJOB, KAPbEPOB IPHU
C)KUTaHUH MYCOpa).

7. BpIOpoCHI NpeAnpUsTUIMU PA3IUYHBIX TA30B.

8. Cxuranue TOIUIMBa B KOTJaX, CONPOBOXKJaroiieecs oOpa30BaHUEM OKCHUJIOB
a30Ta, KOTOPBIE BBI3bIBAIOT CMOT.

9. BeHTWIALIMOHHBIE BHIOPOCHI C YPE3MEPHON KOHIEHTpAIMEel 030HA U3 IMOMe-
HICHUI C YCTaHOBKaMM BBICOKMX JHEPIruil (YCKOpUTENH, yIbTpaduoiIeTOBbIC
WMCTOYHUKHU U aTOMHBIE PEAKTOPHI).

Jlumocgepa

Jlutochepa — TBEpaas obomouka 3emin. COCTOUT U3 36MHOUM KOPBI U BEpXHEU Ya-
CTU MaHTHUU J10 acTeHOC(EpPHI, I/1€ CKOPOCTU CEMCMUYECKUX BOJH MOHMKAIOTCS, CBUJIC-
TENbCTBYSI 00 M3MEHEHUU IJIACTUYHOCTU Topoj. B cTpoeHun nautocdepsl BBIACISIOT
MOJABUKHBIE 00JIACTH — CKJIaIUaThie MOsCa, U OTHOCUTEIBLHO CTA0MIbHBIE TIAT(HOPMBI.

broku nurocdepsl — nuTochepHble MIUTH — ABUTAIOTCS MO OTHOCUTEIBHO TLIa-
CTUYHOM acTeHocdepe. M3yueHunto u onucanuio 3TUX JBUKEHUN MOCBSIIEH pa3iell Teo-
JOTUM O TeKTOHMKe TuHT. JIuTocdepa moa okeaHamMu U KOHTUHEHTAMH 3HAYUTEIILHO
pasznuyaetcs. Jlutocdepa mo KOHTUHEHTAMU COCTOUT U3 OCAJ0YHOTO, TPAHUTHOTO U
0a3abTOBOrO Cj0eB 00MIel MomHOCTRI0 A0 80 kM. JIuTocdepa mox okeaHamu Iepe-
TepIesa MHOKECTBO ATANoOB YaCTUYHOIO IUIABJICHUS B Pe3yJibTaTe 00pa3oBaHUsI OKea-
HUYECKON KOpBI, OHA CHJIbHO OO€IHEHA JIETKOIUIAaBKMUMH DPEIKUMHU dJIeMEHTaMu, e€
TOJIIMHA cocTaBisieT 5—10 KM, a TPaHUTHBINA CJIOW MOJTHOCTHIO OTCYTCTBYET. M3MmeHe-
HUE TIOJIOKEHHUSI MATEPUKOB MOKA3bIBAET, UTO TUIMTHI CABUTAIOTCS. ITO JACHCTBUTEIIHHO
Tak, HO 3TO JIBUKEHUE HACTOJIBKO MEJJICHHOE, YTO Mbl C BaMHU ero He 3ameyaeM. OHO
MOXET MIPUOCTAHABIIUBATHCSA, 3aMEJJIATHCS WIIH YCKOPSIThCSL.
JlutochepHble MINTH BOAsSHBI B BEIIECTBO MAHTUM U TMEPEMEIAIOTCSI BMECTE C HEH —
ATO FOpU30HTAJIBLHOE ABMXKeHue auTocdheprl. Ho nutocdepa u3MeHseT u cBoE Mmojoxe-
HUE BEPTUKAJILHO — 3TO MEJICHHOE MOHSATHUE U ONyCKaHUE MAaTEPUKOB.

3aepaznenue numocgepui
HcTounnKy 3arps3HEHUs TIOYBBI MOTYT OBITH KJIACCU(DUIIMPOBAHBI CIEAYIOIIMM 00pa-
30M:

1. Kunsie moMa ¥ KOMMYyHaJIbHO-OBITOBBIE TpennpusiTusi. B coctaBe 3arpsi3Hsio-

IIUX BEIECTB ATOM KAaTETOPUHM MCTOYHHUKOB MPe0bIagatoT OBITOBOM MycCOp, TH-
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IIEBBIE OTXOJbl, CTPOUTEIBHBI MYCOpP, OTXOJbl OTONMUTEIbHBIX CUCTEM, MpPHU-
IIe/IIME B HETOJTHOCTh MPEIMETHI JOMAIITHEr0 00MX0/a.

2. [IpombllITIeHHBIE TIPEANPUITHS SBISIOTCS UCTOYHUKAMU TBEPABIX M KUIKHX
IIPOMBIIIEHHBIX OTX0JI0B, CIOCOOHBIX OKa3bIBaTh TOKCUYECKOE BO3/IEHCTBHUE HA
KUBbIE OPTAHU3MBL.

3. TpaHncnopT, KOTOPBIA HCMONB3YET ABUTATENId BHYTPEHHETO CrOpaHHs, WHTEH-
CHUBHO BBIJENSIONINE OKCHIBI a30Ta, CBUHEL, YIJIEBOJAOPObI, OKCHJ YIiepoaa,
Caxy U JpYyrye BEIIeCTBAa, OCENAIONIME HA TOBEPXHOCTH 3E€MJIM WM MOTJIoIae-
MbI€ pacTeHUsIMU. B mocnegHeM ciyyae 3TH BEIIECTBA TAKXKe IMOMaal0T B MOY-
BY U BOBJICKAIOTCSI B KPYTOBOPOT, CBSI3AHHBIN C MUIIEBBIMU LIETISIMHU.

4. CenbCKO€ XO3SIUCTBO, 3arpsi3HSIONICE MOYBBI OTPOMHBIM KOJMYECTBOM MHUHE-
paJbHBIX yIOOpPEHUN U SIIOXUMHUKATOB. M3BECTHO, UTO B COCTaBE HEKOTOPBIX
SIIOXUMUKATOB COAEPKUTCS PTYTh.

T'uopocgepa

I'mapocdepa — Bognas obonouka 3emian. E€ mpunsaTo aenuth Ha MUpoBO# OKeaH,
KOHTHHEHTAJIbHBIE MOBEPXHOCTHBIE BOJIBI U MOJI3eMHbIE BOABL. OOmuii 00bEM BOABI HA
wa”eTe — okojo 1 533 000 000 kyOuyeckux kmnoMeTpoB. Macca rugpocdepbl — npu-
MepHO 1,46-1021 kr. D10 B 275 pa3 Oonbine macchl atMocdepsl, HO yuiib 1/4000 ot
Macchl BCEW IUIaHEThl. bomblias 4acTh BOABI COCPENOTOUEHA B OKEaHE, HAMHOTO MEHb-
e — B JIGAHUKAX, KOHTUHEHTAIbHBIX BOJAOEMaX M MOA3eMHBIX Bojax. CoJiéHble okea-
HUYECKHUE BOJIbI COCTABIISIIOT CBhIIIE 96 % Macchl rugpocdepsl, Boa JICTHUKOB — OKOJIO
2 %, mom3eMHBIE BOABI — MIPUMEPHO CTOJBKO K€, a MMOBEPXHOCTHBIE BOBI ¢y — 0,02
%. OkeaHbl NOKPHIBAIOT O0Jee 2/3 3eMHON oBepXHOCTU. CpeaHsia ux riayOruHa cOCTaB-
nsiet 3800 M, a makcumanbHas (MapuaHckast BraguHa B Tuxom okeane) — 11 022 mer-
pa. OKeaHMUYECKYIO KOPY ClararoT 0CaJouHbIi U 0a3anbToBbIN ciiou. B Bogax MupoBo-
ro okKeaHa pacTBOpeHbl coyik (B cpeaHeM 3,5 %) u psa ra3oB. B wacTHOCTH, BepXHUM
cJoi okeaHa coaepkut 140 TpaH TOHH YriIeKUCIIOro ra3a u 8 TpJH TOHH KHCIIOPO/A.

[ToBepXHOCTHBIE KOHTMHEHTAJIbHBIE BOJIbI 3aHUMAIOT JIMIIb MalIyl0 JIOJI0 B 00-
el Macce ruapocdepsl, HO TEM HE MEHEE UTPalOT BAXHEHIIYIO POJIb B KU3HU Ha3eM-
HOU 6uocdepsl, SABIAICH OCHOBHBIM UCTOYHUKOM BOJIOCHAOKEHHS, OPOIICHHS U 0OBO/I-
HeHus. CBepX TOro, 3Ta 4acTh TUIPOCQEPhl HAXOIUTCSA B TTOCTOSSHHOM B3aUMOJICUCTBUU
c atMocdepoil u 3eMHON Kopoil. Boxy, koTopas HaxonuTcs B TBEPIOM COCTOSTHUU (B
BU/JIC JICTHUKOB, CHEXKHOTO MOKPOBA U B BEYHOU Mep3JIoTe), 00bEAUHSIOT MO Ha3BaHU-
eM kpuocdepsl. [lepexoibl BOABI U3 OJHUX YacTeil rugpocdepsl B Ipyrue COCTABIISIIOT
CJIOXHBIM KpyroBOpoT BoAbl Ha 3emuie. I'mapocdepa nepekpriBaeTcsi ¢ Ouocepoit mo
BCEU cBOel Toule, HO HauOoJIbIIas MJIOTHOCTh JKMBOTO BEIIECTBA MIPUXOJUTCS HA TIO-
BEPXHOCTHBIE MpoTrpeBaeMble U ocBeriaeMbie COJIHIIEM CIIOH, a TaK)Ke MpUOpPEKHbIE 30-
Hbl. UMeHHO B ruapocdepe 3apoawiiachk xu3Hb Ha 3emiie. JIumb B Hauaje maaeo3oi-
CKOM 3pbl HAYAJICS ITOCTETIEHHBINA BBIXO/I )KUBOTHBIX U PACTCHUM HA CYIIY.

3aepsznenue euopocgpepui

3arps3HeHHE MTOBEPXHOCTHBIX U MOJI3EMHBIX BOJI MOKHO PacHpeAesiuTh Ha TaKue
THIIBL:

14



— MEXaHWYECKOe — TOBBINICHUE CONEPKAHUS MEXaHWYECKHX TPUMECEH, CBOU-
CTBEHHOE B OCHOBHOM IMTOBEPXHOCTHBIM BUJaM 3arpsi3HEHU;
— XMMHUYECKOE€ — HAJIMYUE€ B BOJI€ OPTaHUYECKHX U HEOPTaHUYECKHUX BEIIECTB,
TOKCUYECKOT'O Y HETOKCUYECKOTO JEHCTBUS;
— OakTepuagbHOE U OMOJIOTMYECKOE — HATMYKE B BOJIE PA3HOOOPA3HBIX MATOTEH-
HBIX MUKPOOPTaHU3MOB, IPUOOB U MEJIKUX BOJIOPOCIEH;
— palMOaKTUBHOE — MPUCYTCTBUE PAJIMOAKTUBHBIX BEHIECTB B MOBEPXHOCTHBIX
VI TIOJI3MHBIX BOJIAX;
— TEIJIOBOE — BHIOPOC B BOJOEMBI MOJIOTPETHIX BOJ| TEIIOBBIX U aTOMHBIX DC.
bruocdepa tecHo B3ammocBsizaHa ¢ atMocdepoit, Tuapocheporr U JTUTOCHEPOH.
Bepxuss rpanuna B atmocdepe: 15-20 kM. OHa ompenensercss 030HOBBIM CIIOEM, 3a-
JIEP>KUBAIONIUM KOPOTKOBOJHOBOE YILTPA(HOIETOBOE W3IydYeHHE, TYOUTEIBHOE IS
KUBBIX OpraHu3moB. HwxHss rpanuma B mutochepe: 3,5-7,5 km. OnHa omnpenemnsercs
TEeMIIepaTypol Mmepexo/ia BOJbI B Map U TEMIEPaTypoil AeHaTypaluu O0eIKOB, OJTHAKO B
OCHOBHOM PacHpOCTpaHEHHUE >KUBBIX OPraHU3MOB OIPAaHUYUBAETCS BIIyOb HECKOJIbKU-
MU MeTpamu. ['panuria Mmexay atmocdepoit u iurochepoit B rugpochepe: 10-11 xm.
Omnpenensierca 1HoM MupoBoro Okeana, BKIH0O4asi JOHHBIE OTIIOKEHHUS.
buocgepy cnacarom crnedyrowue munvi geugecma:
1. XKXuBoe BemiecTBO — BCS COBOKYIMHOCTh TEJ >KMBBIX OPTaHU3MOB, HACEJSIO-
mux 3emMinro, GU3UKO-XUMUYECKH €/IMHA, BHE 3aBUCUMOCTH OT MX CHCTEMa-
THUYECKOW MPUHAJICKHOCTH. Macca KUBOro BENIECTBA CPABHUTEIBHO Maja
U olleHuBaeTcs: BeauuuHoil 2,4...3,6:1012 T (B cyxoMm Bece) U COCTaBJISIET
MEHee OJIHOM MIJUTHOHHOM Bceit 6uocdeps (ok. 3-1018 1), koTopasi, B CBOIO
ouepelb, MpeAcTaBIsieT coO0 MeHee OJHOM ThICSIUHOW Macchl 3emiu. Ho
ATO OJIHA «U3 CaMbIX MOTYIIECTBEHHBIX TCOXUMUUYCCKUX CHJI HAIIICH IIaHe-
ThI», TIOCKOJIbKY KHBOE BEILIECTBO HE MPOCTO HacensieT ouocdepy, a mpeood-
pazyet o6uk 3emin. JKuBOE BEIIECTBO paclpeielieHo B mpesenax ornocde-
pBI OYEHb HEPABHOMEPHO.
2. buoreHHoe BEIIECTBO — BEMIECTBO, CO3/IaBaeMOe U TepepadaThiBaeMOe KH-
BBIM BelIeCTBOM. Ha MmpoTsKeHUU OpraHuyvecKod BOJIIOIMH KUBBIE Opra-
HU3MBI THICSYEKPATHO MPOMYCTHIIA Y€pEe3 CBOU OPraHbl, TKAHH, KIETKH,
KpOBb BCIO aTMoc(epy, BeCb 00bEM MHPOBOTO OKEaHa, OTPOMHYIO MaccCy
MUHEPAIbHBIX BEIIECTB. DTy Ie0JIOTHYECKYIO POJIb KUBOTO BEIIECTBA MOXK-
HO MpPEACTaBUThH ce0e MO0 MECTOPOKIACHUSAM YIJisl, He(pTH, KApOOHATHBIX IO-
pOa H T.A.

3. KocHoe BemiecTBo — MpoayKThl, oOpa3yromuecs 0e3 yd4acTHusl )KUBBIX Opra-
HU3MOB.

4. BUOKOCHOE BEIIECTBO, KOTOPOE CO37AETCS OJHOBPEMEHHO >KMBBIMH Opra-
HU3MaMH M KOCHBIMH TPOIICCCAaMU, TPEJICTABIISAS TUHAMUYSCKA PAaBHOBEC-
HBIE CUCTEMBI T€X U JAPYTUX. TaKoBBI TIOYBA, WJI, KOpPA BHIBETPUBAHUS U T.]I.
OpraHu3mMbl B HUX UTPAIOT BEAYITYIO POJIb.

BemectBo, HaxosIIeecs: B palMOAKTHBHOM pacrmajie.
PaccessHHBIE aTOMBI, HETIPEPHIBHO CO3/IAIONINECS M3 BCSIKOTO POJIa 36MHOTO
BEIIECTBA IO/ BIUSIHUEM KOCMUYECKUX U3TyUEHUN.

o o
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1. BCHICCTBO KOCMHYCCKOI'O IMPONUCXOKIACHUS.

PazButne Ha6JIIO,IIaeTCSI JUIIIb B XUBOM BCHICCTBEC U CBJA3aHHOM C HUM ouoxocHoMm. B

KOCHOM BCHICCTBC HallICH IIJIAaHETHI 3BOJIIOHPIOHHBII>1 IIpOoLECCC HC IIPOABIIACTCA.

JKusoe sewgecmeso u e2o pons 6 26oa0yuU Ouocpepul

Kusoe BCIICCTBO obecrnieuynBaeT OMOTCOXMMHYCCKHI KpyroBopoT BCIICCTB U IIPpCBpa-

IIEHKE dHEPTruu B buocdepe.
OCHOBHBIC T€OXUMHYECKIE (QYHKITUN KUBOTO BEIIECTBA

Ha3Banue
byHKIIHA

HazHaueHne OCHOBHBIX T€OXUMUYECKUX (PYHKIIM KUBOTO Be-
1IECTBA

DHepreTuye-
ckas (OMOXUMHU-
gyeckas)

OcHoBOI1 3TOI QyHKUMHU sBIsSETCA (POTOCHMHTE3, B IpoLecce
KOTOpPOTO TPOMUCXOIUT akkymyisinus sHepruu CoyiHIA U ee
NOCIIEAYIOLEE NEPEepPacHpeICICHUEe MEXAY KUBBIMH KOMIIO-
HeHTamMu Ouocdepbl. Hakonnenue conHeyHoil sHeprum odec-
IIEYMBAET IPOTEKAHUE BCEX KU3HEHHBIX IIPOLIECCOB.

l'a3oBas

bnarogaps razoBoi (PyHKIHM [TPOUCXOJIUT MUTPALIUS Ta30B U
UX MpeBpaleHue, GopMHUPYETCs ra30Bblid COCTaB OMOCHEPHI.

Konuentpanu-
OHHas

[IposiBrisieTCcsl B M3BJICYCHUN U HAKOTUICHUH >KMBBIMU OpTaHU3-
MaMH OMOTE€HHBIX 3JIEMEHTOB M3 OKPYXKAIOIIEeW Cpenbl, KOTO-
pbI€ HCMONB3YIOTCA JJIsI OCTpoeHUs: ux Teia. KoHieHTparus
ATUX 3JIEMEHTOB B TEJIAX KUBBIX OPraHU3MOB B COTHHU M THICS-
YM pa3 BbIIIE, YEM BO BHEIIHEH Cpelie.

Conepxxanue yrieposa B pacreHusx B 200 pa3, a azora B 30
pa3 NpeBbIIIAET UX YPOBEHB B 3eMHOU Kope. ConepkaHue Map-
radiia B HEKOTOPHIX OAKTEPUSIX MOXKET ObITh B MIJIJTUOHBI pa3
OombIlie, YeM B OKpY’KaroIieu cpene. Pe3ynpTaT KOHIIEHTpaIu-
OHHOM JIeSITEILHOCTH >KMBOTO BEIIECTBA - 0Opa3oBaHUE 3alie-
JKeW TOPIOYMX MCKOTAEMBbIX, U3BECTHSIKOB, PYAHBIX MECTOPOXK-
JICHUM U T.II.

OKUCITUTEILHO-
BOCCTAHOBHU-
TebHasA

OKuclieHuE M BOCCTAaHOBJICHUE PA3JIMYHBIX COCAUHEHHH, CO-
JepKalux aToMbl ¢ TepeMeHHoU crerneHnbto okucieHus (Fe,
Mn, S, P, N u T1) ¢ MOMOIIBIO )KUBBIX OpraHu3MoB. Co3aaroT-
Csl UX HOBBIE COCIMHEHUS, POUCXOAUT OTIOKEHHUE CYTh(OUIOB
¥ MUHEpaJIBHOU cephl, 00pa30BaHKUE CEPOBOIOPO/IA U T.1I.

JlecTpyKTHUBHAas

brnaronaps 3Toil pyHKIUM TPOTEKAIOT MPOLECCHI, CB3aAHHBIE
C pa3JIOKEHUEM OCTAHKOB MEPTBBIX OpraHu3MoB. [Ipu sTom
MPOUCXOJUT MHHEpaIu3alusg OPraHUYecKOro  BellecTBa.
Hauboinee cyiiecTBEHHYIO pOJib B 3TOM OTHOIIEHHH BBITIOJIHS-
10T PEAYLEHTHI (JECTPYKTOPHI) - canpoTpodHble rpuObl U Oak-
TEpUHU.
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TpancnopTHasi | mepeHOC BEIIeCTBa U SHEPTHM B pe3yJIbTaTe aKTUBHOU (HOPMBI
JBIDKEHUS OPraHu3MoB. TakoW IMEepeHOC MOXKET OCYIIEeCTB-
JSITHCA Ha OTPOMHBIE PACCTOSIHUS, HAIIPUMED, MPU MUTPALUSIX
U KoueBKax >KMBOTHbIX. C TpaHCHOPTHON (DyHKIIMEH B 3HAYM-
TEJIHLHOM Mepe CBs3aHa KOHIICHTPALMOHHAs POJb COOOIIECTB
OpraHU3MOB, HallpUMEp, B MECTax UX CKOIUICHHS (NTHUYbU Oa-
3apbl U JpYyrue KOJOHUATIbHBIE TOCEICHU).

Cpenoobpasy- | mpeoOpa3zoBanne (HU3UKO-XUMHYECKUX TApaMETPOB CPEIbI.

fomfas Ota QyHKIMA SBISETCS B 3HAYUTEIHLHON MEpe MHTETPAIbHOM -
NpeJICTaBIsIeT cO0ON pe3ynbTaT COBMECTHOTO JNEWUCTBUS IPY-
rux pynkuuidi. OHa UMeeT pa3Hble MacIITaObl MposBiIeHus. Pe-
3yJlbTaTOM CpenooOpasyrouell GyHKUUU SBISETCS U BCsl OMO-
cdepa, ¥ 1ouBa Kak OJHA U3 Cpell OOUTaHUs, U 0oJiee JIOKaIb-
HBIE€ CTPYKTYPBHI.

PacceuBaromasi | GpyHKIMS MPOTUBOMOJIOKHASL KOHIICHTPAIIMOHHON - pacceuBa-
HUE€ BEILIECTB B OKpyxkarolen cpene. OHa mposBisieTcs 4epe3
TPOPUUECKYI0 M TPAHCHOPTHYIO JACSATEIHHOCTh OPTaHU3MOB.
Hanpumep, paccenBanue BeIECTBAa MPHU BBIICICHUN OPTraHU3-
MaMH SKCKPEMEHTOB, CMEHE MOKpPOBOB M T.I. JKene3o remo-
rJI00MHA KPOBU PACCEMBAETCS KPOBOCOCYIIMMHU HACEKOMBIMH.

Nudopmanmon- | HAKOIJIEHUE KMUBBIMH OPTaHU3MaMU ONpPEEIEHHON HHpOopMa-

Has L[MH, 3aKPEIVICHUE €€ B HACJICACTBEHHBIX CTPYKTYypax W Iepe-
Ja4ya MOCIEAYIOMHUM IMOKOJIEHUSAM. DTO OJHO M3 IPOSIBICHUM
aZanTallMOHHBIX MEXaHU3MOB

buoreoxumuue- | mpeBpalieHue U rnepeMenieHrue BEemecTB Ouochepsl B pe3yiib-

CKas JIeATeNb- | TaTe€ YEJIIOBEYECKON NEATeNbHOCTH JJIsl XO35SUCTBEHHBIX U ObI-

HOCTb TOBBIX HYXJ 4elioBeka. Hampumep, MCHoib30BaHUE KOHIICH-
YeJIoBeKa TPaTOPOB yriepoja - HeTH, yris, ra3a u Jp.

OcHognbie YuKIbl OUOEOXUMULECKUX KPY2OBOPOMOS U UX CIMPYKIMYpd

KpyroBopot BeliecTB — 5T0 MHOTOKPATHOE y4acTHE BEIIECTB B MPOIlEccax, Mpo-
TeKaroUmMXx B aTMocdepe, ruapocdepe, aurocdepe, B TOM YKCIE U B TEX UX CIIOSAX, KO-
TOpbIe BXOAAT B Onochepy mianersl. [Ipu 3ToM BBIAEISIOT 1Ba OCHOBHBIE KPYTOBOPOTA;

® 0OJIBIION (TCOIOTUUECKHI)
® MaJblil (OMOJIOTUUECKUI).

Bojiboii KpyroBopoT JAIUTCS MIITHAPBI JeT. ['opHbIe TOpOabI MOABEPratoTCs
pa3pylIeHUI0, BRIBETPUBAHUIO, & TIPOAYKTHI BHIBETPUBAHUS CHOCITCS B MHpOBOI OKe-
aH. 371ech OHU 00pa3yrOT MOPCKUE HATUIACTOBAHMSI M JIUIIh YACTUYHO BO3BPAIIIAIOTCS HA
CYIIY C OCaJKaMH, C U3BJICUCHHBIMH YEJIIOBEKOM M3 BOJIBI OPraHU3MaMHU.

['paHuIBl TEOIOTUYECKOTO KPYrOBOPOTa 3HAUYMTEIBHO IHpE TpaHull Omocdepsl,
ero aMIUTUTY/1a 3aXBaThIBAET CJIIOM 3€MHOM KOPBI JaJIeKO 3a IpeaenaMu 0nochepsi.
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Hampotus, 6mosoruveckuii KpyroBopor, BEIIeCTBA MPOXOIUT B TPAaHUIIAX OOW-
TaeMoi Ouocdepsl U BOIJIONMIAET B ce0e YHUKAIbHbIE CBOMCTBA KMBOI'O BELIECTBA IJa-
HETHI.

Bbuoreoxumuuyeckuii HMKJ — 3TO KPYTOBOPOT XMMHUUYECKOTO BEUIECTBA U3 HEOPTra-
HUYECKOM Cpe/ibl Yepe3 pacTUTENbHbIC U KUBOTHBIE OpPTraHW3Mbl U OOpaTHO B HEOpra-
HUYECKYIO CPEAY C UCIIOJIb30BaHuEM 3Heprun CoJIHIIA U XUMUYECKUX PEAKIIUI.

buoreoxuMuueckuil UK SIBASETCS YaCThIO OMOJIOTUYECKOTO KPYTOBOPOTA.

buoreoxnmuueckre UKIBI B Onochepe moapasiestoTcs Ha:
B ka)xx0M KpyroBopoTe ynoOHO pa3nuyarh 1Ba (HoHa:
e pe3epBHbI (POHT - OObIIAs Macca MEIJICHHO JABUXKYIIMXCS BEIIECTB, B
OCHOBHOM B HEOUOJIOTUUYECKOI cdhepe;
e o0o0MeHHBIH (OHI - MEHBITUHN, HO O0Jiee aKTUBHBIN, JJII KOTOPOTO Xapak-
TepeH ObICTPBIA 0OMEH MEX]Ty OPraHU3MaMU U OKPY>KEHHUEM.

Pe3epBHbIi PoHA XpaHUTCS OOBIYHO B OTHOCUTEIILHO PACCESTHHOM U MOJBUKHOM
BUJI€, JIOCTYIMHOM OOJIBIIMHCTBY >KUBBIX OPraHU3MOB, TJle Obl OHM HE HAXOJUJIHUCH.
Haunydmmm oGpa3zoM A1t 3TUX e moaxoaut atMocdepa u runpocdepa, BhIIOJIHS-
IOLLKE POJb CBOEOOPA3HBIX OY(EpHBIX 30H, COETUHSAIOMINX MEXY cO00i pa3Hbie Qop-
MBI )KU3HU. MeHee NoJBUKHOM Oy(dhepHOil 30HOM SBIISIETCS MOYBA.

BcenencTBue ckazaHHOTO BCe OMOT€OXMMUUYECKUE IUKIIBI MPUHSTO JACIUTH HA JBa
OCHOBHBIX THIA:

® KPYTOBOPOTHI Fa30BOI0 THIIA C PE3EePBHBIM (hOH/IOM BEIECTB B arMochepe
nau ruapocdepe (N, P, CO,, BOASHBIX ApOB)
® KPYrOBOPOTAa OCAI0YHOI0 THIA C MEHee OOIMPHBIMU pe3epByapaMu B
3eMHoi kope (P, Ca, Fe).
YacTp BemiecTBa YXOAUT U3 KPYroBOpOTa B 3aXOpPOHEHUs (MPEXkKIE BCEro B OECKUCIIO-
POJIHOM cpelie), TO €CTh, Mo ciaoBaM BepHanckoro "yxoasT B reosioruio" B BUJE YIS,
topda, HepTH, 0CaIOYHBIX MOPOJ U T.II.

VY auBuTenbHbIN (akT: Bcero 3a 7-8 JET KUBBIE OpPraHU3MBbI MPOMYCKAIOT yepes
CBOM TeJla BECh YIIIEpOJ, cojiepkaluuiics B atmocdepe. [loacuntano, yTo Bce 3eNeHbIe
pacTeHHs 3eMIIH €XKeTroHO M3BJIeKatoT 3 atMocdeps! 10 300 mupa. T. CO;

3apoorcoenue dnrcuznu

Kusznp Ha 3emuie 3apoauiack eni€ B apxee — npuMepHo 3,5 mipa jJeT Hazal. Ta-
KOM BO3pacT UMEIOT HaWJICHHBIE MAJICOHTOJIOTAMU APEBHENIINE OPraHUYECKUE OCTATKHU.
Bospact 3emin kak camocTosTeNIbHOM miaHeThl COJTHEYHOM CHCTEMBI OIIEHUBACTCS B
4,5 mapn net. Takum oOpa3oM, MOKHO CUMTATh, UTO KU3HB 3apOJIUIIACh €lIE B IOHOIIIE-
CKYIO CTaJvIO KM3HM IUJIAaHEThl. B apxee mosBISIIOTCS MEPBbIE 3YKAPUOTHI — OJHOKIIE-
TOYHBIE BOJOPOCTU U MpocTeiime opranu3Mbl. Hauancs npoiiecc mouyBooOpa3oBaHuUs
Ha cyiie. B KoHIle apxesi MOSIBUJICS TOJOBOM MPOIECC U MHOTOKJIETOYHOCTh Y KHUBOT-
HBIX OPTaHU3MOB.

byoywee buocgeput

C Teuenuem BpemeHH Onocdepa cTaHoBUTCS BcE Ooisiee HeycTonuuBou. Cyiie-
CTBYET HECKOJIbKO TParuMyHbIX JIsI YeJIOBEUECTBA MPEKIEBPEMEHHBIX M3MEHEHHUM CO-
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1.

cTostHUSI OMOC(hephl; HEKOTOPBIC U3 HUX CBSI3aHBI C JIEATEILHOCTHIO YeloBeuecTBa. He-
KoTopsie ¢unocodnl, Hanpumep J3Bu [lupc, BeicTynarT 3a Moaudukaiuo ouochepsl
C LEJbI0 U30aBJICHUS OT CTPaJlaHUi BCEX JKUBBIX CYIIECTB U CO3/laHUE B OYKBaJIbHOM
CMBICIIE pasi Ha 3emJie. YeloBeK HEe MOXKET CYIeCTBOBATh BHE OMOC(hephl, OJJHAKO CTpe-
MUTCS UccheoBaTh KocMuyeckoe mpoctpancTBo. Emé K.O. [{uonkoBckuii cBsi3bIBA
OCBOEHHE KOCMOCa C CO3JJaHueM MCKYCCTBEHHOU Onocdepsl. B HacTosiee Bpems uaes
e co3JaHusl BHOBb CTAHOBUTCS AKTyaJIbHOM B CBSA3M C IJITaHAMU OCBOEHUs JIyHBI U
Mapca. OgHako Ha JaHHBIF MOMEHT IONBITKA CO3JAHUS MOJTHOCTHIO aBTOHOMHOM HC-
KYCCTBEHHOU OMOC(Ephl HE YBEHUATIACh YCTIEXOM.

Tepmun «Hoocdepa» Obul BrepBbie npemioxen Jlepya (1870—1954), koropsiii
TpPaKTOBaJ €€ KaK «MBICISIIYI0» 000J04YKy, (POPMHUPYIOIIYIOCS YEIOBEYSCKUM CO3HA-
HueM. Jlepya mogu€pkuBail, 4TO MPUIIEN K 3TOM HJIE€ COBMECTHO CO CBOUM JIPYIOM —
KPYIHEHIIINM T€0JIOTOM W TMAJICOHTOJIOTOM-3BOIIOIMOHUCTOM U KAaTOJIMYECKUM (DUII0-
copom IIwepom Teitsipom ne Illapnenom. [lpu stom Jlepya u lllapaen ocHOBBIBaIHCH
Ha JICKIIUSIX IO Te0OXUMUH, KoTopbie B 1922—1923 rogax uuran B Copbonne Biagumup
WBanoBuy Bepnaackuii (1863-1945).

I[MTPUJIOXXEHUE

TecToBbIE BOIIPOCHI 110 TEME
«buocgepa. BoisiBiieHHe NPU3HAKOB 3arpsi3HeHus OuocdepobD

['eonornyeckyro 0007104Ky 3eMIIM, HACEIEHHYIO )KUBBIMU OpraHM3MaMU Ha3bIBa-
I0T....

o6uocdepoit,

ctpaTtochepoil,

ATt™mocdepoit,

ruapocdepoit

oo

2. OcobeHHOCTSIMHU OMOChEpHI SIBISIOTCS ...
aCCUMMUJISAIIHS,

IJ100aJbHOCTb,
HACJICICTBCHHOCTb,
pa3apakxuMoCTh,
YCTOMYUBOCTD

®o0 o

3. buocdepa 3emmu 310 ...
a. tpomocdepa,
b. coBOKYIMHOCTB cep TuIaHeThl 3eMis,
C. 00JIaCTh CYIIECTBOBAHUS )KUBOTO BEILIECTBA,
d. mousa u ¢puTochepa

4. O6onouka 3emiH, BKIIOYAIONAs KaK 00JacTh pacIpOCTPAHECHUS )KUBOTO BEIIECTBA,
TaK u , Ha3pIBaeTcst Onochepoi.
d. 0CaJO4YHBIC IIOPOJHI,
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b. xKocMuYeckoe mMpoCTpaHCTBO,
C. CaMmo 3TO BEIIECTBO,
d. mMarmMaTHuYecKue MOpOoIbI

5. B coctaB 6uochepsl BXOAAT TpU a0MOTUYECKUX KOMITOHEHTA:. ..
a. ozoHocdepa, runpocdepa, TexHochepa,
b. armocdepa, ruapocdepa, murocdepa,
c. arMmocdepa, Texaochepa, ruapocdepa,
d. mmurocdepa, Tponochepa, mezochepa

6. Bepxuei rpanuieii 6nocdeps sBasercs ...
a. HIDKHSASA TPaHHLIa 030HOBOT'O CJI0S, PACHOJIOKEHHOTO B cTpaTtocdepe,
b. BepxHsist rpaHuIa crparochepsl,
C. BEpXHss rpaHULla HOHOC(EPHI,
d. somoBas 30Ha aTMOC(hephbI

7. HuxuuM mipenenom CyliecTBOBaHUS KU3HU B Ouocdepe sSBIseTcs. . .
a. MoYBa MOITHOCTBIO 10 1,5 —2 M,
b. maxotHsIii cioit TiyouHoM 20 — 30 cM,
C. MOBEPXHOCTh CYIIIH,
d. nHO okeana u m3otepma +100°C B uToCchepe

8. Astop yueHus o 6uocdepe ...
a. JX.b. Jlamapk,
b. D.T'ekkensn,
c. D. 31occ,
d. B.U. Bepnanckuii

(o]

. Bctonnocteto xxu3nu B.H. BepHaackuii Ha3bIBal ...
a. CIOCOOHOCTH JKHBOT'O BEIIECTBA 3aHMMATh BCE CBOOOTHOE ITPOCTPAHCTBO,
b. BBICOKYIO CKOPOCTH OOHOBIICHUS YKMBOT'O BEIIECTBA,
C. YCTOMYHMBOCTB JKMBOTO BEIIIECTBA IIPH KU3HHU M OBICTPOE Pa3I0KECHHE T10-
CJIE€ CMEpPTH,
d. crmocoOHOCTB HE TONBKO K TACCHBHOMY, HO M aKTUBHOMY JIBHYKCHHIO

10. CoBOKYIHOCTh BCEX HEXKHUBBIX TEJ, KOTOPbIE 00Pa3yIOTCs B pe3yJIbTaTe MpOIECCOB,
HE CBA3AHHBIX C JACSITEIbHOCTHIO JKUBBIX OPraHU3MOB (00pa30BaHKE TOPHBIX MOPO/I, U3-
BepKeHUE ByJIKaHOB U T.1.) B.1. Bepnaackum Obl1a Ha3BaHa BEIIECTBOM.

a. >KUBBIM,

b. KOCHBIM,

c. OHMOKOCHBIM,

d. OMOreHHBIM

10 . CoBOKYMHOCTH TeJ, 00pa3yIoLUXCsl B PE3YJIbTATE KU3HEIEATEIbHOCTH )KUBBIX Op-
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rauu3mMoB (He(Th, Ta3, Men u T.4.) B.W. Bepnanckuii HazBan BEILIECTBOM.
KUBBIM,

HEKUBBIM,

KOCHBIM,

OMOTr€HHBIM

oo o

12. I'maBHBIA (HaKTOP MUTPAIMI XUMHYECKHUX 3JIEMEHTOB B 36MHOMN KOpE, COTJIACHO
teopuu B.M. Bepnanckoro, — a70...

a. pPacTBOPHMOCTH COCAMHCHHIA PA3IMUHBIX XUMHUYCCKUX JICMCHTOB,

b. »skomornyeckue hakTopsl,

C. ’KHBBIC OPTAaHU3MBI,

d. abumoTmveckue MpoIecch MacconepeHoca
13. ITouBa ¥ MOJICTHITAIOIINE €€ MOPOIBI, aTMOC(HEPHBIN BO3AYX, IJITAHETAPHBIC BOIBI
COCTaBIISIIOT yacTh Ouochepsl.

a. TEXHOTCHHYIO,

b. broTuueckyio,

C. abMOTHYECKYIO,

d. GHOLIEHOTHYECKYIO

14. KamMeHHBII yroib OTHOCUTCS K BEILIECTBY OHOCheEpHl.
a. MEpPTBOMY,
b. OuoreHHOMY,
C. OMOKOCHOMY,
d. xocHOMY

15. ®yngameHTangbHask poJb )KMBOTO BEUIECTBA COCTOUT B...
a. TOAJEp>KaHUM HENPEPBIBHOIO KPYroBOPOTa,

b. HakomIeHHMH OMOT€HHOTO BEIIECTBA,
C. CO3/IaHMHM HEOPTaHUYECKOTO BEIIECTBA,
d. pasmokeHWH OPraHMYECKOTO BEIIeCTBA

16. JXuBbic OpraHuU3MBbI B IPOIIECCE ABIXAHUS, TUTAHUSI ¥ PA3MHOXKEHHUS OCYIIECTBIISIOT
B Ouocdepe ...
a. oOpa3oBaHUE MYCThIHbD,
b. OHOreHHBIN TOK aTOMOB,
C. (¢dopmupoBaHue cMepUeil U TaillPyHOB,
d. BYyJKaHHYECKYIO IESATEILHOCTD

17. ’Kusoe BeniecTBO 006J1a1aeT OMoMaccoi u B Ouocdepe pacipenesieHo ...
a. HEpPaBHOMEPHO,
b. muHeitHo,
C. XaOTHUYHO,
d. paBHOMEpHO
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18. KuBoe BemecTBO Onochepsl M0 CPAaBHEHHUIO C HEXXKUBBIM XapaKTEPU3YETCH ...

19.

20.

21,

22,

23.

d. BBICOKHMM BUIOBBIM pa3H006pa3HeM,

b. mocTosSHHBEIM BUJIOBBIM COCTaBOM,

C. HeOOJIBIIUM BHUAOBBIM pa3H006pa3HeM,
d. OJHOPOJAHBIM BHAOBBIM COCTaABOM

«CtpemiieHne» KUBOTO BEIECTBA 3aMIOJIHUTH COO0M Bce BO3MOXKHOE MPOCTPAHCTBO
B.M. BepHanckuit Ha3bIBal ...

a. aBTOTPO(HOCTHIO,

b. wuHTpOmyKIMEH,

C. OumopazHooOpasuem,

d. «1aBIeHHEM KHU3HM»

(DYHKIIHH ZKHNBOT'O BCICCTBA, CBsJA3aHHAs C I/I36HpaTCJII)HI>IM HaKOIINICHHUCM B XOAC
KUBHCACATCIbHOCTH JKHUBBIX OPIr'aHU3MOB OIIPCACIICHHBIX BUAOB BCIICCTB, HA3bIBA~-
CTCA ...

d. JIECTPYKTUBHOW,

b. uHpOpMaIIMOHHOM,
C. Tra3oBOH,

d. KOHIICHTpaIlMOHHOM

@DyHKIMS KUBOTO BELIECTBA, CBA3aHHAS C PA3JI0KEHUEM U MUHEpaIU3aluen opra-
HUYECKUX BEUIECTB U MOCIEAYIOIINM BOBJICUEHUEM MIPOIYKTOB Pa3jioKeHUs B OHO-
JIOTUYECKUN KPYTOBOPOT, HA3bIBAETCH ...

a. Ta30BOH,

b. wHpOpMaNMOHHOM,
C. TPAaHCIIOPTHOMH,

d. JaecTpyKTHBHOM

OyHKIHS )KUBOTO BEIIIECTBA, CBS3aHHAS C TIPeoOpa3oBaHUEM (PU3NKO-XHMHUECKUAX
apaMeTpOB CPEJIbl, HA3BIBACTCH ...

d. TPAaHCIIOPTHOMH,

b. KOHIIEHTPAIMOHHOM,

C. JECTPYKTHBHOM,

d. cpenoobOpa3yrorieit

Coznanune BOJHBIMUA OpTaHU3MaMH YCIIOBUM IS PACTBOPEHHUSI HITH OCaXICHUS Psijia
METaJIJIOB (Maprasiia, >kejie3a) 1 HEeMETAJIOB (Cephl) — ATO MPOSIBICHUE
(YHKIHU )KUBOTO BEILIECTBA.

d. DHEPreTUYECKOU,

b. nmectpykunoHHOMH,

C. OKHCIHTEIHHO-BOCCTAHOBUTEILHOM,
d. rasoBoii
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24. VicTopruyecku EepBBIM B TIPOIIECCE IBOIOIUN OMoc(epbl BO3HUK
KPYTOBOPOT BEIIECCTB.

aAHTPOTIOTCHHBIMN,

0O0JIBIION (T€OJIOTHYECKHU ),

OMOTHUYECKHUH,

abMOTUYECKUM

oo o

25. B 6uocdepe BHIACISIOT ABA OCHOBHBIX KPYTOBOPOTA BEIIECCTB:. ..
OOJBITION (TEOTOTUIECKUN),

SHEPreTUYECKUM (KOCMUYECKUI),

MaJibiil (OMOTEOXUMUYECKUIN),

AHTPOTOTCHHBIN (TEXHOTCHHBIN),

IIPUIIMBHBIA U OTJIMBHBIN

® o0 o

26. Pa3pyiiieHre u BIBETPUBAHKUE TOPHBIX MOPO/I, CHOC MPOIYKTOB BHIBETPUBAHUS B
MHUPOBOM OKE€aH U UX OCAKICHUE — ITO SIBJICHUS, XapaKTepPHBIE JIJIS ...

a. 00JbIIOTO (T€0JIOrHYECKOT0) KPYroBOpOTa,

b. masnoro (OMOIOTHYECKOT0) KPYyroBOpoTa,

C. aHTPOMOTEHHOTO BO3JICHCTBUS HAa TOPHBIE MOPO/IBI,

d. aHTPONMOTreHHOTrO BO3CHCTBUS Ha TUApOCchepy

27. T'eonoruveckuii (0OIBIION) KPYTOBOPOT BOJIBI BKITFOYAET MPOIECCHI 151

TIOTJIOIICHUS,
BBEIBETPUBAHUS,
UCIIapeHusl,
BBIJICTICHUS,
JTUCCUTIALIIN

® o0 o

28. JIBmKyIiei Cuiioi KpyroBopoToB BEIIECTB B Ouocdepe siBisieTcs. . .
a. XUMHYeCKasi SHEPTHsl HEOPTaHUUYECKUX COSTMHCHUM,
b. conneuHas sHEprUs,
C. DHEpPrus NPUIUBOB U OTJINBOB,
d. BBIBETpHBaHKE FOPHBIX MOPO.T

29. KpyroBopoTbl OMOTEHHBIX 3JIEMEHTOB B OMOCc(epe NesT Ha IBa OCHOBHBIX THUIIA:. ..
0CaJI0YHbIE KPYTOBOPOTHI,

KPYTOBOPOTHI TSKEIIBIX METAJIIOB,

aHTPOIOT€HHbIE KPYTOBOPOTHI,

KPYTrOBOPOTHI ra3000pa3HbIX BEIIECTB,

KpPYTOBOPOTHI IECTULINIOB

T Q0T

30. Yepes ocadounwlit KpyroBOpOT BEIIECTB B Onocdepe npoxoasT Takue OUOTeHHbIE
AJIIEMEHTBI KaK u

a. docdop,
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reJIvu,
XJ10p,

¢rop,
cepa

©o0 o

31. Yepes eazoewtit KpyroBOpOT BEIIECTB B OHochepe MpoxoasT TAaKUEe XUMHUECKHE
AJIEMEHTHI KaK u

KaJlui,

yraepon,

KUCJIOPO/I,

cepa,

bocpop

®o0 oW

32. KpyroBopoT OMOT€HHBIX 3JIEMEHTOB Uepe3 CUHTE3 M paciiaji OpraHuIeCcKoro Belie-
CTBa, COBEPIIAOIIMICS B pejiesiax ouocdepsl, Ha3bIBaeTC ...

a. OMOJIOTHYECKHUM,

b. reomornueckum,

C. XHUMUYECKHM,

d. KOCMOrOHHYECKUM

33. CymecTtBoBaHue B OMocdepe TOPHBIX MOPO] OMOTEHHOTO TPOUCXOKICHUS 00BsIC-
HAETCS. ..

HE MOJHOCTBIO 3aMKHYTHIM OUOJIOTUYECKUM KPYTOBOPOTOM BEIIECTB,
aKTUBHBIMU a0MOTUYECKUMU MTPOLIECCAMU,

MOJTHOCTBIO 3aMKHYTHIM OUOJIOTUYECKUM KPYTOBOPOTOM BEIIIECTB,
KJIIMMaTUYECKUMU OCOOCHHOCTSIMU MECTHOCTH

oo o

34. CoxkpailieHH€ MIOIIAJICH, TOKPBITHIX 3€JICHOM PaCTUTEILHOCTRIO, HAPYIIIAET KPYro-
BOPOT B Onocdepe.

d. CCpHl,

b. docdopa,

C. a3oTa,

d. yriepona

35. Yrnepoa BBIXOIUT U3 KPYroBOPOTa BELIECTB, 00pa3ysl 0Ca0UHbIe TOPOIbl, B hopme

cyJbdara KaiabIus,
HUTpAaTa KaJbIys,
KapOoHaTa KabIus,
Cynb(duIa KaIbIHs

oo o

36. Hoocdepa 3emiu sto:
a. OJIHa M3 MaTepUaJIbHBIX 000JI0UeK, 0100Hass aTMocdepe uiu ruapocde-

pe,
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b. cuHOHMM OGHOCchepsl, HO OoJIee MO3THETO POUCX 0K ICHUS,

C. cdepa pazyma, oTpaxkaromias pa3BUTHE IMBUIN30BAHHOTO YEJIIOBEYECKOTO
00I1IeCTBa,

d. ¢unocodckoe nmoHsATHE, HE UMEIOIIIEE KOHKPETHOTO COACPIKAHUS

37. Hoocdepa — 3710 ...
a. cpea oOMTaHHS XKHBBIX OPTaHU3MOB,
b. rasomas o6oouka 3emiu,
C. cdepa IKOHOMHUYECKUX UHTEPECOB OOIIECTRA,
d. cramus pazButus Ouocheps

38. CocrostHue Ouocdepsl, KOraa ee pa3BUTHE YIPABIISETCS pa3yMOM YeJIOBeKa, Ha3bl-
BAETCH ...

aTMocdepoi,

HOOChepoi,

MUKpOCGhEpOid,

auTochepon

o0 o

39. OyHKIMS CO3AaBaEMbIX BOKPYT MPOMBIIIJICHHBIX OOBEKTOB CaHUTAPHO-3aIUTHBIX
30H 3aKJII0YaeTcs B U

pEKpeanmoHHOM Ha3HAYEHUH,

ACTETUYECKOM BO3ACUCTBUM,

00OTallleHNH BO3/1yXa KUCIOPOJIOM,

pa30aBiieHUH BPEIHBIX BEIOPOCOB,

CHIDKEHUH IIIyMOBOTO BO3JICHCTBUS

® o0 o

40. 3eneHble HACAXICHUS B TOPOIaX BBIMOIHSIIOT (QYHKITUH. ..
a. YBEIIMUYCHHMS 3aMbIIEHHOCTH,
b. BbIIEICHUS SITOBUTHIX BEIIECTB,
C. CHWXKEHHS 3aIlbIJICHHOCTH,
d. HakoIJICHUs BpeIUTENCH

41. VickyCcCTBEHHOE BOCCTAHOBJICHHE HAPYIICHHBIX 3€MEIb HA3bIBACTCA. . ...
a. Jerpaganuei,
b. akKymyJsLuen,
C. MEJHMOpaIMEH,
d. peKyJIbTHUBALUEN

42. OxpaHa 1 3amuTa aTMoc(epsl BKIIFOYAeT KOMIUIEKC TEXHUYECKHUX, aIMUHUCTpA-
THUBHBIX M 9KOJIOTUYECKUX MEp, HAIPaBJICHHBIX HA ...

a. yBeIM4eHHE aTMOC(epHON BIAKHOCTH,

b. mpekpaiiieHre WM yMEHbIIICHUE 3arpsi3HEHHsT aTMOC(hEPBI,

C. YBEJIMYECHHE JI0JH 0OOPOTHOTO BOJIOCHAOKEHHSI,

d. yMeHbIlIeHHUs 3arpsA3HEHUS BOAHBIX 00BEKTOB, TIOYB
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43. 3y4yeHueM sIBJIEHUS BIOPOCOB MPEANPHUATUNA U 3aBOJIOB HA OKPYKAIOIILYIO Cpey,
CHUKEHUEM ITOTO BIIMSHMS 32 CUET COBEPIIICHCTBOBAHUS TEXHOJIOTUNA 3aHUMAETCS
HKOJIOTHSI.

CEJIbCKOXO3SIICTBEHHAS,

XUMHUYECKas,

collMaJIbHAs,

MPOMBIIILICHHAS

coow

44. ]J1ns oxpaHbl aTMOC(EpPHOTO BO3/AyXa OT 3arpsi3HEHUs B HACTOSAIIEE BpeMs Ha Mpe/-
NPUATHSX [MAPOKO IPUMEHSIOT ...

a. 3aKpbITHE NMPOU3BOJICTBA,

b. oumCTKY ra30mbUIEBBIX BEIOPOCOB,

C. DKOJIOTMYECKOE IPOCBEILECHHUE,

d. sKosoruveckuit ayut

45. O3eneHeHUE CaHUTAPHO-3ALUTHBIX 30H IPOMBIIIIEHHBIX MPEANPHUATHHA CIIOCO0-
CTBYET ...

YBEIMYECHHUIO KOHIEHTPALMU BPEIHBIX BEILIECTB,

YBEIMYECHHIO YPOBHS LIIyMa,

BBIICJICHHE B aTMOC(Eepy TOKCUKAHTOB,

CHW)KEHUIO 3arpsi3HEHMS BO3AyXa

coow

46. Camxenne 6mocepHbIX PYHKIHI BOJOEMOB U HX IKOJIOTUYECKOTO 3HAYCHHS B pe-
3yJbTaTe MOCTYIUICHHS B HUX BPEIHBIX BEILIECTB HAa3bIBACTCH ...

a. nuddysuen,

b. camoounieHuemM,

C. 3arps3HEHUEM,

d. aBTpodukarnmeit

47. s nuKBUAAIIMN OaKTEPHAIBHOTO 3arps3HEHUS CTOYHBIX BOJI HUCIIOJIB3YETCS Me-
TOJI...

a. (¢uapTpanuu,

b. orcramBanus,

C. (¢uoraruu,

d. aesuHpexnnn

48. OcHoBHas LeNb PUIbTPAIIMU BOABI HA BO103a00PHOM CTAHIIMH — 3TO. ..
a. yIajeHue MUKPOIJIEMEHTOB,
b. ocaxaeHnue B3BEIIEHHBIX BEIIECTB,
C. HACBHIIICHUE KUCIIOPOJIOM,
d. mesomopanus

49. B Poccun 0CHOBHBIM CITOCOOOM 00€33apaKUBaHUs MUTHEBON BOJIBI SIBJISCTCS. . .
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o0ydeHue yIbTpapuoIECTOBBIMU JIy4aMH,
VMOHMU3aLNs,

XJIOPUPOBAHHUE,

O30HMPOBAHUE

coop

50. Haubomnee nelicTBEHHBIM HAIIPaBICHUEM OXPaHBI TIOBEPXHOCTHBIX BOJ] OT 3arpsi3He-
HUS X CTOYHBIMH BOJAMH SIBIISICTCS ...

a. DKOJIOTMYECKOE MPOCBEIEHUE O0IIEeCTBa,

b. skojormueckoe BocMTaHue U 0Opa30BaHHE,

C. pa3paboTKa M BHEAPECHUE OE3BOIHBIX U OE30TXOTHBIX TEXHOJIOTHH,

d. mpumeHeHHe MITpadHBIX CAaHKITUH

lIpakmuuecxas paboma Ne 3
Ikocucmema. Ceolicmea IKocucmemol

3. llesiu 3aHaATHS:
CTyzneHTBI B pe3ysbTaTe MPOBEACHUS IPAKTUYECKOTO 3aHITHS JTOJKHBIL:

— TMOHATH U 3alIOMHUTH KJIACCU(UKAIUIO SIKOJIOTUYECKUX (PAKTOPOB, HOHUMATh
pazinuue Mexay aOMOTUYECKHMMH U OMOTHYECKUMU (DaKTOpaMu;

— HW3YYUTb 3aKOH MuHumyma Jlubuxa 1 3aK0H aumumupyouiux paxmopoe
Illeaghopoa, xOoTOpBIE YCTAaHABIMBAIOT MPAaBWJIA BO3JECUCTBUS PA3IMYHBIX
(akTOpOB Cpeibl HA OPraHU3MBIL;

— 3HATh pa3iM4he MEXIY MECTOOOMTAaHWEM W DKOJIOTMYECKOW HUIIEH, BUJIbI
HKOJIOTUYECKUX HUIII;

— HMETh MNPEJCTAaBICHUE O B3aUMOOTHOIICHHUSX OpPraHu3MOB B OHMOLIEHO3€
(HelTpanu3M, KOHKYpPEHIUS, MyTyaJiu3M (CUMOMO03), MEXBUAOBAs B3aWMO-
MOMOILlb, KOMMEHCAJIU3M, aMEHCAJIN3M, Mapa3uTH3M, XUIIHUYECTBO, ajlie-
JOTAaTHs);

— MOHATH TPOPHUUECKHE B3aMMOOTHOILIEHHS B OUOIIEHO3E.

2. IlepeveHb MCNOIbB3YeMOr0 000py10BaHUS
IlepcoHasbHBIE KOMIIBIOTEPHI C MPENYCTAHOBICHHBIM JIMLIEH3UOHHBIM IIPOrPaMMHBIM
o0ecreyeHnueM 1 ¢ BO3MOKHOCTBIO BBIXO/a B JIOKaJbHYIO ceTh Punnana u UHTepHeT.

3. IloaroroBka K 3aHAATHIO
3.1 IloaroToBUTH OTBETHI Ha BOMPOCHI MO TeMe «Ixocucmema. Ceoucmea sKocucme-
MbLY
a) Knaccudukanus sxosiornueckux GpakTopoB (OHOTHYECKUE, a0HOTHYCCKUE, aH-
TPONIOT€HHbIE, SK30T'€HHBIE, 3HI0TeHHbIE). [IpsiMoe 1 onocpe1oBaHHOE BIHSIHUE
HKOJIOTHYECKUX (PaKTOPOB.
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b) 3akoHOMEpHOCTH BO3ICUCTBUSI IKOJIOTUIECKUX (PAKTOPOB HA OPTaHH3M: 3aKOH
MuHUMyMa JInbuxa, 3aKoH ToepaHTHOCTH. JIumMutupyromnme gpakropsl. [Tpuse-
JTUTE TIPUMEPHI.

c) Iloctpoiite rpaduk, ONMUCHIBAIOUINA 3aBUCUMOCTh WHTCHCHUBHOCTH IKH3HEIES-
TEJILHOCTH OpPTraHM3Ma OT MHTEHCUBHOCTHU JEHCTBUS JIIOOOTO MPOU3BOJIBHO BbI-
OpaHHOrO Bamu abuoTudeckoro dgakropa. [loscHuTe pUCyHOK.

d) Uro xapakTepu3yeT SKOJIOTHYECKas BaJCHTHOCTh? Kakue opraHn3Mbl Ha3bIBAIOT
3BpuOMOHTaMHu? Kakue opraHu3Mbel Ha3bIBalOT cTeHOOMOHTamu? IlpuBeaute
TIPUMEDHI.

e) B3anMOOTHOIIEHUSI OPraHU3MOB B OHOIICHO3E:

— HeUTpanu3M, KOHKYpPEHIUs, MyTyalau3M (CUMOHO3), MEKBHI0Bas
B3aMMOINOMOII[b, KOMMEHCAIN3M, aMEHCAIN3M, Mapa3suTU3M, XUIIHU-
4yecTBo, ajuienionatus. [IpuBeante npumepsi.

f) Tpoduueckue B3aMMOOTHOIIIEHUS B OHOLIEHO3¢ (TPOPHUECKHE YPOBHH).

3.2 BblyuuTh 3HaU€HUS OCHOBHBIX TEPMHUHOB U OMPEIEICHUIN IO TEME.
3.3 CocraBuTh KOHCHEKT MO TeMme (TeTpaab i MPaKTUYECKUX padot), rae OymyT

OCBEIIEHBI BOIPOCHI 11.3.1.

4. Ilnan npoBeaeHus 3aHATHSI
4.1 IIpocnymrBaHue U 0OCYKIEHUE CIAEAYIOIINX COOOIICHHMIA:

a. Knaccudukauus sxonornueckux GpaktopoB (OMoTHUECKHE, AOMOTUYECKHE, aH-
TPOIIOT€HHbIE, IK30T€HHbIE, SHI0reHHbIe). [IpsMoe u onocpe1oBaHHOE BIUSHUE
HKOJIOTHYECKUX (PAKTOPOB.

b. 3akoHOMEpHOCTH BO3ICHUCTBUS IKOJIIOTUICCKHUX (PAKTOPOB HA OPTaHU3M: 3aKOH
MuHuMmyMa JInbuxa, 3akoH TosiepanTHOCTH. JIumMutupyromnme gpakropsl. [Tpuse-
JUTE TIPUMEPHI.

c. Ilocrpoiite Tpaduk, OmMUCHIBAIOMIMNA 3aBUCUMOCTh WHTEHCHUBHOCTH >KH3HEIES-
TEIbHOCTH OpPraHu3Ma OT MHTEHCUBHOCTU AEMCTBHSI JIOOOTO MPOU3BOJIBLHO BbI-
OpaHHOrO Bamu abuoTudeckoro dakropa. [loscHuTe pUCyHOK.

d. Uro xapakTepu3yeT 3KOJIOTHYECKas BaJICHTHOCTh? Kakue opraHM3Mbl Ha3bIBAIOT
sBpuOHoHTamMu? Kakue opraHu3Mbl Ha3bBalOT cTeHOOMOHTamu? IlpuBeaute
PUMEPBI.

e. B3auMooTHOIIEHNS OpraHu3MOB B OMOLIEHO3E:

— HeWTpanu3M, KOHKYPEHIHS, MyTyalu3M (CUMON03), MEXBUI0BasI B3a-
MMOINIOMOIIb, KOMMEHCAJIU3M, AMEHCAJIU3M, Mapa3suTU3M, XHUIIHHYE-
CTBO, ajienionatus. [IpuBeaure npumepsl.
f. Tpoduueckue B3aUMOOTHOIIICHUS B OMOIIEHO3¢E (TPOPHUUECKUE YPOBHH).
4.2 TloaroroBka u npeacraBieHue npesenranuu (12-15 cnaiinos) no ogHOMY U3 BO-
IIPOCOB IO 3aJaHUIO0 MTPENOIaBATEIS.
4.3 Bompoc-oTBeT B TeCTOBOM (hopme (BOIPOCH B TeCTOBOM opme Haxosarcs B [TPU-
JIOXXEHUN).

5. Conep:xkanue oT4éTa
5.1 HaumenoBanue paboTHI.
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5.2 Uenb paboThI.

5.3 IlepeueHb UCMOIB3YEMOTO O00PY/IOBAHUS.
5.4 KoHcrnekT 1o teMe (qomariHsis paboTa).
5.5 [loaroroBka npe3eHTaIUH.

5.6 IIpopaboTka TECTOB (KOHCIIEKT OTBETOB).

6. KoHTpo/IbHBIE BONIPOCHI
Bomnpocel 3aar0Tcs B rpouecce 3aHATHs 10 Bcer TeMe 11.3. 1.

7. IlepevyeHb NCMOJIb3yeMOI JIMTEPATYPHI

7.1 KopooOkun B.U., [lepenensckuii JI.B. Dxonorus. xomorus: y4eOHHUK IS
CTYJICHTOB 0aKaJlaBpCKOM CTyNEHU MHOTOYPOBHEBOT'O BBICIIETO
npodeccuonanbHoro obpazoBanms. Poctos u//[: ®enukc, 2015 — 601 c.

7.2 CrenanoBckux A.C. OOmiast 3Koorus: yueOHuK 115l By30B — MocCKBa:

FOHUTU-JTAHA, 2017. — 687 c.

7.3 Axumona T.A., Xackun B.B. Oxonorusa. Uenosek - DkoHOMUKA - brora -
Cpena: YueOHUK 111 CTYJeHTOB By30B. — MockBa: FOHUTU-JIAHA, 2017.
—495 c.

7.4. ®aponoB A. E. OcHoBbI HHPOPMAIIMOHHOM 0€30MMaCHOCTH IPHU padoTe Ha
koMmIbloTepe. — MockBa, CapatoB: MaTepHeT-YHuBepcurer MudopmamoHHbIx
Texnonorut (MHTYUT), Ait ITu Ap Meaua, 2020. — 154 c.

Kpamxue meopemuueckue ceedenus

DKocHCcTeMa - OCHOBHOE TMOHSTHE 3KOJIOTHMH. DKOJIOTUSl pacCMaTpHUBAET B3aHMO-
JEWCTBUE KUBBIX OPTAaHU3MOB U HE)KMBOM MPUPOJBI. DTO B3aUMOJAECHCTBHE, BO-TIEPBBIX,
MPOUCXOJUT B PAMKAX OIPEAEIIEHHON CHCTEMbI (IKOJIOTMYECKOW CUCTEMBI, HIKOCUCTE-
MBbI) M, BO-BTOPBIX, OHO HE XAaOTHYHO, a OMPEJCICHHBIM 00pa3oM OpraHU30BaHO, MO/I-
YUHEHO 3aKOHAaM. DKOCUCTEMOM Ha3bIBAIOT COBOKYIHOCTh IMIPOAYLIEHTOB, KOHCYMEHTOB
U JeTpUTo(aroB, B3aUMOJICHCTBYIOIIUX IPYT C OAPYIOM M C OKpYXaroulell ux cpenoi
HOCPEACTBOM OOMEHa BEILECTBOM, SHEpruen u uHdopmanuenn Takum oopa3oM, 4To 3Ta
€AuHasl CUCTEMA COXPAHSIET YCTOMUUBOCTh B TE€UEHUE MPOAOIKUTEILHOIO BPEMEHHU.

Takum 006pa3zom, JIst €CTECTBEHHOM 9KOCUCTEMbI XapaKTePHbI TPU MPU3HAKA!

1) sxocucTema 00s3aTeIBHO MPEACTABISIET CO00M COBOKYITHOCTH KUBBIX U HE-
YKUBBIX KOMIIOHCHTOB,;

2) B paMKax 3KOCUCTEMbI OCYIIECTBIISIETCS MOJHBIM LUKII, HAYMHAS C CO3/IaHUS
OpraHMYeCcKOro BEUIECTBA M 3aKAHUMBAs €r0 Pa3ioKEHUEM Ha HEOpraHuye-
CKHE COCTABJISIOIIHNE;

3) aKocucTeMa COXpaHseT YCTOMUYUBOCTh B T€UEHHUE HEKOTOPOTO BPEMEHH, UTO
obecrieunBaeTCs ONpeeICHHON CTPYKTYpOl OMOTHYECKUX U aOMOTHUECKUX
KOMITOHEHTOB.

[IpumepamMu NpUPOAHBIX FKOCHCTEM SIBIAIOTCA 03€pO, JIeC, MYCThIHS, TYHJIpa,
cyiia, okeaH, ouocdepa. Kak BuHO U3 mpuMepoB, 6o0Jiee MPOCThIC IKOCUCTEMBI BXOIST
B O0Jiee CIIOKHO OpraHu3oBaHHBIC. [Ipu 3TOM peanu3yeTcs uepapxusi OpraHU3aIUK CHU-
CTEM, B JIJAHHOM CJIy4ae 3KOJOTHYEeCKHX. TakuM 00pa3oM, yCTpOMCTBO MPUPOJIBI CIETY-
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€T paccMaTpUBaTh KaK CUCTEMHOE LIE€JIOE, COCTOSAIIEE M3 BJIOKEHHBIX OJIHA B JPYTYIO
HKOCUCTEM, BBICHIEH M3 KOTOPBIX SIBJISETCA YHUKAIbHAsS rio0anbHasi SKocucTema - Ouo-
cdepa. B ee pamkax nmpoucxoauT oOMEH PHEpruei 1 BeIIeCTBOM MEXAY BCEMHU KUBBI-
MU U HEKUBBIMHU COCTABIISIOIIMMH B MacIITabax TIaHETHI.

buomuueckas cmpykmypa skocucmenm.

DKOCHCTEMa OCHOBAHA HA €IMHCTBE KMBOTO U HEXKUBOTO BemecTBa. CyTh 3TOTro
€MHCTBA MPOSIBISIETCA B clieaytomeM. M3 31eMeHTOB HEeKUBOUM IPUPO/IbI, TJIABHBIM 00-
pPa30M MOJIEKYJI BOABI M YIVIEKHCIIOIO ra3a MoJ BO3ACHCTBHEM DHEPTUM COJIHIA CHHTE-
3UPYIOTCSI OPraHUYECKUE BEIIECTBA, COCTABIIONINE BCE KMBOE Ha IutaHere. [Ipomecc
CO3/IaHUsI OPTAHMYECKOTO BEIIECTBA B MPUPOAE MPOUCXOAUT OJHOBPEMEHHO C MPOTH-
BOIIOJIOKHBIM MPOLECCOM - TIOTPEOJICHHEM M PA3JTI0KEHUEM 3TOr0 BEIIECTBA BHOBb Ha
UCXOJ/IHBbIE HeopraHudeckue coenuHeHus. COBOKYMHOCTh ATUX MPOLECCOB MPOTEKAET B
paMKax 3KOCHUCTEM Pa3IuYHbIX YpOoBHEH uepapxuu. UToObl 3TU mpoiiecchl ObLTN ypaB-
HOBEIICHBI, MPUPOJIA 32 MUJUIUAP/IBI JIET OTpabOTalla ONPEACICHHYIO CTPYKTYPY KHUBO-
ro BEIIEeCTBAa CUCTEeMbI. J[BMKYyIeH CUION B JIIO00M MaTepuUaabHON CUCTEME CIIYKHUT
sHeprusd. B skocucTteMbl OHa mocTymaeT riaBHBIM oOpa3zom oT Connia. Pactenus 3a
CUET COJIEPIKAIErocs B HUX MUTMEHTA XJIOpO(UIUIa YIIaBIUBAIOT SHEPTUIO U3ITyUCHUS
ConHIla U UCMONB3YIOT €€ JIJIsi CUHTE3a OCHOBBI JIIDOOTO0 OPraHWYECKOro BEIeCTBa —
TJIFOKO3BL.

6C02+6H20 v+xaopogunn  (pomocunmes) >C5H1206 _'_602

Kunernyeckast sHEpTUsi COTHEYHOTO M3ITyYCHUS TpeodpasyeTcss TakuM 00pazom
B MOTECHIIMAJIBHYIO SHEPTHUIO, 3aMaCeHHYI0 TII0K030M. M3 ToK03bl BMECTE ¢ Moydae-
MBIMH M3 TTOYBBl MUHEPAJILHBIMH 3JIEMEHTAMH MTUTaHUs - OMOTreHaMH - 00pa3yroTCs BCe
TKaHU PACTUTEILHOTO MUpa - Oenku, yriaeBoAsl, xupsbl, aunuasl, [JHK, PHK, to ectpb
OpPraHUYECKOE BEILECTBO MJIAHETHI.

Kpome pactenmii nmpoayuupoBaTh OpraHH4E€CKOe BELIECTBO MOTYT HEKOTOpbIE
OaxTepuu. OHU CO37AI0T CBOM TKaHU, 3aracas B HUX, KaK U pacTeHHsI, HOTEHIIUAIbHYIO
HHEPIrUI0 U3 YIJIEKUCIIOTo ra3a 6e3 yyacTusi COJHEUHOM sHepruu. BmecTo Hee oHU HcC-
NOJIB3YIOT PHEPIHi0, KOTopas o0pa3yercs MpU OKUCIEHUU HEOPraHUYECKHX COETUHe-
HUM, HAIpUMEpP, aMMHAKa, JKelie3a U OCOOCHHO cephl (B IMIYOOKHMX OKECaHMYECKUX BIIa-
JIMHaX, Ky/Ja HEe IPOHUKAET COJHEYHBII CBET, HO IJi€ B U300MINM CKAIlUIMBAeTCs CEPO-
BOJIOPOI, OOHAPY>KEHBI YHUKAIbHBIE SKOCHUCTEMBI). JTO TaK Ha3bIBaeMasi SHEPTHUS XU-
MHUYECKOTO CHHTE3a, TOITOMY OPTaHM3MBbI HAa3bIBAIOTCA XEMOCHHTETHKaMU. Takum 00-
pa3oM, pacTeHUS U XEMOCHHTETUKU CO3/Ial0T OPTaHMYECKOE BEIIECTBO U3 HEOpraHHYe-
CKHX COCTaBIISIONINX C TIOMOIIBIO SHEPTHUH OKpPYKaroIIel cpeapl. X Ha3bIBAIOT npoody-
yenmamu AU asmompogamu. BeIcBOOOXKI€HHE 3aIACEHHOW MPOAYLIEHTAMH MOTEHIU-
aJIbHOM SHEPruu 00ECIeUMBaeT CYIIECTBOBAHHWE BCEX OCTaJbHBIX BHIOB JKUBOTO Ha
wianere. Bunpl, norpedisionue co3qaHHy0 TPOAYLEHTaMH OPraHUKy KaK MCTOYHHK
BEIIECTBA U SHEPTUU JIJISl CBOCH >KM3HENEATEIbHOCTH, HA3bIBAIOTCS KOHCYMEHMAaMU U
eemepompoghamu.

Koncymenmul - 310 camble pazHOOOpa3HbIE OPraHU3MBbI (OT MUKPOOPTraHU3MOB
JI0 CUHHMX KHUTOB): IPOCTEHIlNE, HACEKOMBbIE, MPECMBIKAIOUINECs, PHIObI, NTUIBI H,
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HaKOHEI], MJICKOIUTAIOIINE, BKIIIOYasi yeloBeka. KOHCYyMEHThI, B CBOIO O4epe/ib, MOJ-
pa3zensoTCs Ha sl MOATPYNI B COOTBETCTBUM € PA3JIMUUSAMU B UCTOYHUKAX UX MMHUTA-
HuUs. JKUBOTHBIE, TUTAIOIIUECS HETIOCPEACTBEHHO MPOAYLIEHTAMH, HA3bIBAIOTCS nepEuUY-
HbIMU KOHCYMEHMAamuy WA KOHCYMeHmamu nepgo2o nopsoxka. Ux camux ynotpeostor
B IUIILYy BTOPUYHBIE KOHCYMEHTHI. Hanmpumep, KposMK, MUTAIOMUNACS MOPKOBKOM, - 3TO
KOHCYMEHT IE€PBOTO MOPSIKA, a JIMCA, OXOTAMIASACS 332 KPOJIMKOM, - KOHCYMEHT BTOPOTO
nopsiika. HekoTopble BHUIIBI UBBIX OPraHU3MOB COOTBETCTBYIOT HECKOJIBKUM TaKUM
YpOBHSIM. [lepsuunsie KOHCyMeHmbl, TUTAIOMIKUECS TOJIBKO PACTCHUSIMU, HA3bIBAIOTCS
pacmumenbHOAOHbIMU W umoghacamu. KOHCYMEHTBI BTOPOTO U 00JIee BEICOKUX TI0-
PSAIKOB - IUIOTOSIAHBIC. BUbI, ymoTpeOsitonye B MUY KaK PacTEeHUsl, TaK U >KUBOT-
HBIX, OTHOCATCSI K BCESIAHBIM, HAITPUMED, YEJIOBEK.

MepTBble pacTUTEIbHBIE W >KUBOTHBIE OCTAaTKH, HAMPUMEP OMNABIIHME JIUCTHS,
TPYMbI )KUBOTHBIX, TPOJIYKTHl CUCTEM BBIJICIICHUS, HA3BIBAIOTCS dempumom. ITO opra-
Huka! CylecTByeT MHOXKECTBO OPraHU3MOB, CIEHHAIN3UPYIOLIMXCSA HA TUTAHUH JIET-
putoMm. OHU Ha3bIBAIOTCA dempumogazamu. IIpuMepoM MOTYT CIIYKUTh TpUQBI, 11aKa-
JIbl, YE€PBU, PaKH, TEPMUTHI, MypaBbu U T.N. Kak u B ciiydae OOBIYHBIX KOHCYMEHTOB,
pa3IMyaroT TMEePBUYHBIX JAETPUTOGAroB, MUTAIONIUXCS HEMOCPEICTBEHHO JIETPUTOM,
BTOPUYHBIX U T. 1. HakoHel, 3HaunTeNbHAas 4acTh JETPUTA B IKOCUCTEME, B YaCTHOCTHU
OMaBIINE JIUCThS, BAJICKHAS JPEBECHHA, B CBOEM HCXOJHOM BUJE HE MOEIAETCS HKUBOT-
HBIMH, @ THUET U pasjlaracTcsi B mpoliecce MUTaHus UMU TpuboB U Oaktepuid. [lockomb-
Ky pojib TpubOB M OakTepuil CTOIb crnenuduuHa, X OOBIYHO BBIJCISIOT B OCOOYIO
rpymnmy aeTpuTodaroB U Ha3bIBAIOT pedyyeHmamu.

Peoyyenmuor cimyxatr Ha 3emiie caHUTapaM{d M 3aMBIKAIOT OMOT€OXHMHYCCKHUI
KPYTOBOPOT BEUIECTB, pa31azas OP2aHUuKy HA UCXOOHble Heop2aHudecKue cOCmasisio-
wWue - yrIeKUCIbIA ra3 v BOMY.

Takum 00pa3zom, HECMOTPST Ha MHOrooOpasue SKOCHCTEM, BCE OHMU 00JadaroT
CTPYKTYPHBIM CXOJACTBOM. B Kaxa0¥ M3 HUX MOXKHO BBIIETUTH (DOTOCHHTE3UPYIOIIHE
pacTeHus - npooyyeHmbl, Pa3IUUHbIE YPOBHU KOHCYMEHMO8, 0empumogazos N peoy-
yenmos. OHU U COCTABISIOT OMOTHYECKYIO CTPYKTYPY IKOCHUCTEM.

JKonozuueckue paxmopwi

HexuBast u xuBas mpHUpoaa, OKpPYy>Karollash pacTeHHs], )KUBOTHBIX U YEJIOBEKa,
HOCUT Ha3BaHUE Cpelbl 0OUTaHUs. MHOXKECTBO OTJEIbHBIX KOMIIOHEHTOB CPEJIbl, BIIU-
AIOMIMX HAa OPraHU3Mbl, HAa3bIBAIOTCA 3KoJIorMueckuMu (axropamu. Ilo mpupoae mpo-
UCXO0XIEHUS BBIIEIAIOT abuomuyeckue, buomuyeckue u aHmpono2eHuvle hpakxmopbi.

Abuomuyeckue ¢axmopsl - 3T0 CBOWCTBA HEXXUBOW IPUPOJBI, KOTOPBIE IPSIMO
WJIM KOCBEHHO BJIMSIIOT HA KMBBIE OPTaHU3MBI.

Buomuueckue paxmoput - 310 Bce HopMbI BO3AEUCTBUSI JKUBBIX OPTaHU3MOB APYT
Ha fpyra. Panpiie k OMOTHYECKUM (pakTOpamM OTHOCHIIM U BO3JACHCTBUE uUeJOBEKa Ha
KUBbIE OPTaHU3MBbI, OJTHAKO B HACTOSIIIEE BPEMS BBIICISAIOT 0CO0YI0 KaTeropuio (hakro-
POB, MOPOKIAEMBIX YEIIOBEKOM.

Aumponozennvie ¢pakmopsl - 3TO BCe (POPMBI AEATEIBHOCTU YEJIOBEYECKOrO 00-
IeCTBA, KOTOPbIE MPUBOAAT K MU3MEHEHHMIO MPUPOABI KaK Cpelbl OOMTaHUS U JIPYTHX
BUJIOB U HEMOCPEACTBEHHO CKA3bIBAIOTCS HAa MX >KU3HHU. TakuM o0Opa3oM, KaXKIbIld KH-
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BOW OpPraHW3M HCIBITHIBAET BIVSHUE HEKUBOU ITPUPOJBI, OPTAHU3MOB JPYTMX BUJIOB, B
TOM YHUCJIE U 4YE€JIOBEKA, U, B CBOIO OYEpEb, OKA3bIBACT BO3JCUCTBUE HA KXY U3
JTUX COCTABIIAIOIIMX.

3axonbl 6030eticmaust IKOI02ULeCKUX PaKmopos Ha HCUBbLE OP2AHUZMBI.

HecMoTpst Ha MHOTOOOpa3ue SKOJOTUYECKUX (PAKTOPOB U PANTMUHYIO TPUPOIY
UX MPOUCXOXKJICHUS, CYIIECTBYIOT HEKOTOphIE O0IIME MpaBUiia U 3aKOHOMEPHOCTH HX
BO3J/ICHCTBUSI HA KUBBIC OPraHU3MBI. JIJIsl )KU3HU OPraHU3MOB HEOOXOAUMO OINPE/ICIICH-
HOE codeTaHue ycioBuil. Ecnm Bce ycimoBusi cpeapl oOUTaHMs OiarompusTHBI, 332 WUC-
KJIFOYEHUEM OJIHOTO, TO MMEHHO 3TO YCIIOBHE CTAHOBUTCS PELIAOIIUM ISl )KA3HU pac-
cMaTpuBaeMoro opranuzma. OHO OrpaHUYMBACT (JIMMUTUPYET) Pa3BUTHE OpPraHU3Ma,
MO3TOMY Ha3bIBACTCS Jumumupyrowum gaxmopom. llepBoHauanbHO OBLJIO yCTaHOBIIE-
HO, YTO Pa3BUTUE KUBBIX OPraHU3MOB OTPAHUYMBAET HEJOCTATOK KAKOTr0-JIMOO KOMIIO-
HEHTa, HAapUMep, MUHEPAJIbHBIX COJIEH, Bilaru, ceeta U T.1. B cepenune XIX Beka
HeMelkuil xumukopranuk HOctac JImOux mepBbIM SKCHEPUMEHTANBHO J0Ka3al, 4YTo
POCT pacTeHHs 3aBUCUT OT TOTO 3JIEMEHTA MUTAHUS, KOTOPBIN MPUCYTCTBYET B OTHOCH-
TE€JIbHO MUHUMAJILHOM KoiudecTBe. OH Ha3Ball 3TO SBJIEHUE 3aKOHOM MUHHMYMa; B
YeCTh aBTOpA €ro elle Ha3bIBAIOT 3aKOHOM JInbuxa.

B coBpemeHHOU (HOPMYIMPOBKE 3AKOH MUHUMYMA 3BYYUT TaK: BBIHOCIMBOCTD
OpraHu3Ma OMPEJIEISETCS CaMbIM CIIa0bIM 3B€HOM B IIETH €T0 SKOJOTUYECKUX MOTPEO-
HOCTEH.

OnHako, Kak BBISICHWIOCH MO3XKE, IUMUTUPYIOIIUM MOKET ObITh HE TOJIBKO HE/I0-
CTaTOK, HO U M30BITOK (paKTOpa, HANPUMEp, THOENbh ypoxkKasi U3-3a J0XKACH, mepeHachl-
IIEHUE TIOYBBI YI0OpeHUsIMU U T.11. [loHSATHE O TOM, YTO HapaBHE C MUHUMYMOM JIUMH-
TUPYIOIIKMM (PaKTOPOM MOKET ObITh U MakcuMyM, BBen ciycTs 70 ser mocie JInOuxa
amepukanckuii 3ooor B.lllendopa, chopmynupoBaBuinii 3akon moepanmuocmu.

CoryacHo 3aKoHy mojepaHmHoCmy JTAMUTHPYIONUM (PaKTOpOM MPOIBETAHUS
MOMYJSAIUA (OpTraHu3Ma) MOXKET OBITh KAK MUHUMYM, TaK U MAaKCUMYM 3KOJIOTHYECKOTO
BO3JICICTBUS, a AUANIA30H MEXK/1y HUMHU ONPENEIIIeT BEJIMUUHY BBIHOCIMBOCTHU (TIpene
TOJICPAHTHOCTH) WJIM DKOJIOTHYECKYI0 BAJIGHTHOCTh OpPTraHuM3Ma K JaHHOMY (akTopy.
brnaronpusaTHbIil AMana3oH ACHCTBUS SKOJIOTUYECKOTO (DaKTOpa HA3BIBACTCS 30HOU ON-
mumyma (HOPMAJIbHOW >KH3HENEATEIbHOCTH). UeM 3HauyuTelbHEE OTKIOHEHUE JIeH-
CcTBUA (akTopa OT ONTHUMYyMa, TeM OOJIbIIe NAaHHBIN (DAKTOp YrHETAeT >KU3HEACSITEIb-
HOCTb NOITYJISIUAHA. DTOT IMANA30H HA3BIBAETCS 30HOU Y2HemeHus. MakCuManbHO U MU-
HUMAaJIbHO NIEPEHOCHUMBIE 3HaU€HHsI (PaKTOpa - 9/mo Kpumuyeckue mouku, 3a npeaeiaMu
KOTOPBIX CYIIECTBOBAHUE OpraHKW3Ma WU MOMYJISIUU YK€ HEBO3MOXKHO.

B cooTBeTcTBHM € 3aKOHOM TOJEPAHTHOCTH JHO0O0M M30BITOK BEIlIECTBA WIIA SHEP-
MU OKa3bIBAETCS 3arpsi3HSAIONIMM Cpelly HadajaoM. Tak, W30bITOK BOJABI JaKE B 3acCyll-
JIUBBIX palloHaX BPEJICH U BOJIa MOXKET PACCMATPUBATHCS KaK OOBIYHBIN 3arpsi3HUTEINb,
XOTSI B ONTHMAJIBHBIX KOJUYECTBAX OHA MPOCTO HeoOXoauMma. B yacTHOCTH, M30BITOK
BOJIbI TIPEMSTCTBYET HOPMATLHOMY ITOYBOOOPA30BAHUIO B UEPHO3EMHOM 30HE.

Bunpl, 115 cymecTBOBaHNS KOTOPBIX HEOOXOAMMBI CTPOTO OMPEICICHHBIE KO-
JIOTHYECKHE YCIIOBUS, Ha3bIBAIOT CIMEHOOUOMHbBIMU, A BUIbI, TPUCTIOCAOIUBAIOIIUECS K
HKOJIOTUYECKON OOCTAaHOBKE C MIMPOKUM JHANa30HOM M3MEHEHUS MapaMeTpOB, - 96PU-

32



ouomueimu. Cpeld 3aKOHOB, ONMPEACIIAIONINX B3aUMOICHCTBUE UHIUBUIA UIH OCOOH ¢
OKpYXalollel ero cpeio, BhIJCIUM PABUIIO COOTBETCTBUS YCIOBUHM Cpeibl TeHeTnYe-
CKOM mpenonpene’aeHHocTh opranu3ma. OHO yTBEPKIaeT, UTO BUJ OPTaHU3MOB MOKET
CYILIECTBOBATH JI0 T€X MOP U MOCTOIBKY, MTOCKOIBKY OKPY’KaIoIllasi €ro MpupoaHasi cpe-
Jla COOTBETCTBYET F'€HETUYECKUM BO3MOXKHOCTSIM MPUCIIOCOOIEHUS 3TOTO BUJIA K €€ KO-
JIeOaHUsIM U U3MEHEHUSIM.

Abuomuueckue gpakmopwvi cpedvl 0OUMAaHUsL

Abuomuueckue ¢haxmopwsi - 3TO CBONCTBA HEKUBOU MPHUPOABI, KOTOPBIC TPSIMO
WJIM KOCBEHHO BJIMSIOT Ha )KUBBIE OPTraHU3MBI.

K gucny Hanbosee BaXXHBIX aOuomuueckux (haxmopos MOKHO OTHECTH

— KJIMMaThyeckue (COJIHeUHas pajualius, CBET U CBETOBOM PEKHUM, TeMIlepa-
Typa, BIaXKHOCTh, aTMOC(EpHBIC 0CAJKH, BeTep, aTMOChEepHOE JTaBICHUE U
1p.);

— oaaadudeckue (MeXaHM4ecKas CTPYKTypa U XHMHYCCKHUU COCTAaB IOYBHI,
BJIArOEMKOCTh, BOJHBIM, BO3IYIIHBIN M TEIJIOBOM PEKUM MOYBBI, KMCIOT-
HOCTb, BJI&JKHOCTb, Ta30BBI COCTAB, YPOBEHb I'PYHTOBBIX BOJI U JIp.);

— oporpaduueckue (penbed, KpyTu3Ha CKJIOHA, MEepenaj BbICOT, BHICOTA HAJT
YPOBHEM MOpS U JIp.);

— ruaporpadudeckre (IJIOTHOCTh BOJBI, CKOPOCTh TOPHU3OHTAIBHBIX IIEepe-
MEIICHUN (T€UEHHE), KOJTUYECTBO PACTBOPEHHOIO B BOJIC KMCJIOPOJa, CO-
Jep>kKaHue B3BEIICHHBIX YACTHIl, IPOTOYHOCTh, TEMIIEPATyPHBIM U CBETO-
BOM PEKUMBI BOJOEMOB H T. I.);

—  XHUMHYECKHE (ra3oBble  COCTaBJSIOMIME  aTMOC(EpPHOTO  BO3IY-
Xa, XUMUYECKHUI COCTaB BOJJOEMOB, MTOYB);

— (¢usudeckue (1ryM, MarHUTHBIC MOJISA, TETUIONPOBOTHOCTh U TEINTIOEMKOCTH,
PaIMOaKTHBHOCTh, MHTCHCUBHOCTD COJTHEYHOTO M3ITyYCHUS);

— MHUPOTreHHBIE (BO3ICHCTBHE OTHS).

Ot (pakTopsl MOTYT BO3JICMCTBOBATH HAa OPraHU3MBI HETIOCPEIICTBEHHO,
KaK CBET WJIM TEIJIO, TaK U KOCBEHHO, KakK, HalpuMep, peiabed MECTHOCTH, 00y-
CJIaBJIMBAIONIUHN JeHCTBUE IPSAMBIX (PAaKTOPOB, CBETA, BETPA, YBIAXKHEHUS U TIP.

HermocpencTBeHHOE )XKMBOE OKPYKEHUE OpPTraHU3Ma COCTABIISET er0 OMOTHYECKYIO
cpeny, a GaKkToOpsl ITON cpedwl Haszviearomces buomuyeckumu. IIpeacTaBUTEIN KaKI0TO
BHJIa CTIOCOOHBI CYIIIECTBOBATh B TAKOM OKPY)KCHHUH, TJI€ CBSI3U C JPYTUMHU OpTaHU3Ma-
MU 00€CTIeUMBAIOT UM HOPMAJILHBIE YCIIOBUS KU3HHU.

PaccmoTpum xapaktepHble 0COOCHHOCTH OTHOIIICHUN Pa3TUYHBIX THITOB.

Koukypenyus sBnsercs B mpupojie Hanbosaee BCEOXBATHIBAIOIIUM THUIIOM OTHO-
IIICHUM, TPY KOTOPOM JBE TOIYJISAIUHA WA JIBE 0cOOM B OOphOe 3a HEOOXOIUMBIC IS
JKU3HHM YCIIOBUS BO3CHCTBYIOT JAPYT Ha JIpyra OTpHIarelbHOo. KOHKypeHIus MOKeT
OBITh BHYTPHUBHUIOBOW W MEXKBUIOBOW. BHyTpuBHIOBas 60phOa MPOUCXOIUT MEXKITY
0COOSIMU OJTHOTO M TOTO K€ BU/Ia, MEKBHUIOBAsi KOHKYPEHITUS UMEET MECTO MEXIY OCO-
OstMu pasHbIX BUI0B. KOHKYpEHTHOE B3aMMOJICHCTBHE MOJKET KacaThCs JKU3HEHHOTO
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IPOCTPAHCTBA, MUIIM WM OMOTEHHBIX DJIEMEHTOB, CBETA, MECTa YKPBITUS U MHOTUX
JIPYTUX )KU3HEHHO BAXKHBIX (PAKTOPOB.

MexBuaoBasi KOHKYPEHLHS, HE3aBUCUMO OT TOTO, YTO JIE)KUT B €€ OCHOBE, MO-
KET MPUBECTU JTMOO K YCTAaHOBJICHHUIO PABHOBECHUSI MEXIY IBYMs BUAaMH, JHOO K 3a-
MEHE TOMYJISIUU OJJHOTO BUAA MONYJISAIMUEH Jpyroro, 1100 K TOMY, YTO OJIMH BUJ| BbI-
TECHUT JPYTOl B MHOE MECTO WJIM K€ 3aCTaBUT €ro MEPEeUTH Ha UCIOJIb30BAHUE MHBIX
pecypcoB.

Ycmanoeneno, umo 06a 00UHAKOBbIX 8 IKOIOSUYECKOM OMHOWEHUYU U NOMPEOHO-
CMAX 8U0A He MO2YM COCYWecmae08anms 8 0OHOM Mecme U PAHO Uld HO30HO OOUH KOH-
KVpeHm_gvlmecHsenm 0py2020. Imo mak HaA3bl8aemblii NPUHYUN UCKTIOYEeHUs. UTU NPUH-
yun I ayse.

[TockonbKy B CTPYKTYpE dKOCHCTEMBI MPE00IalaloT MUIIEBbIE B3aUMOACHCTBHUSA,
Haubosee xapakTepHO (opMOil B3aUMOJICHCTBUS BUJOB B TPOUUECKUX LICTISAX SBIIS-
eTCsl XuwHu4ecmeo, pu KOTOpoM 0coOb OJHOTO BUJA, Ha3bIBacMasi XUUIHUKOM, ITUTa-
€TCsl OpraHu3MaMy (MM YacTIMHM OpPraHu3MOB) IPYroro BUZa, Ha3bIBAEMOIO KEPTBOM,
IIPUYEM XHUIIHUK )KUBET OTIEIBHO OT KEPTBBI. B Takux ciydasx roBopsr, 4TO JIBa BUAA
BOBJICUECHBI B OTHOLLICHUS XUWHUK - dHCEPMEA.

Eme onvH TN B3aUMOJAEWCTBUS BUAOB - napazumuszm. Ilapa3uTel nurarTcs 3a
CYeT JPYroro OpraHn3Ma, Ha3plBa€MOI'O XO3IMHOM, OJHAKO B OTIMYHE OT XHIHUKOB
OHHM >KMBYT Ha XO31MHE WIM BHYTPHU €ro OpraHu3Ma Ha IPOTSHKEHHH 3HAYUTEIbHOU Ya-
CTH HX KA3HEHHOIO IuKJa. [lapasut uenosb3yeT At CBOEH JKU3HEACATENbHOCTH MTATA-
TEJIbHBIE BEIIECTBA XO3IMHA, TEM CAMBIM IIOCTOSIHHO OCJIa0JIsisl, @ HEpEaKO YOuBast ero.

Ot napasuTtuszMa OTIUYAETCA aMEHCAau3M, TPU KOTOPOM OJWH BUJ INPUYHHSAET
Bpe/l APYromMy, HE U3BJICKas MPU STOM JJIsi ce0si HUKAKOW MoJib3bl. Yale Bcero 3To Te
Clly4yau, KOrJa IMPUYMHAEMBIA BPE 3aKII0YAeTCd B U3BMEHEHUHN cpelbl. Tak mocrynaer
YEJI0BEK, pa3pylias U 3arps3HsAs OKPYKAIOUIYI0 CpEAYy.

Heumpanuzm - 370 Tako#l TUI OTHOLLIEHHM, TP KOTOPOM HU OJIHA U3 TOMYJIALINI
HE OKa3bIBAET HA JAPYTYI0 HUKAKOTO BIMSHUS: HUKAK HE CKa3bIBAETCS HA POCTE €r0 MO-
NyJISUUN, HaXOJAIIUXCS B PAaBHOBECUH, U Ha UX IJIOTHOCTU. B nelicTBUTEIBLHOCTH ObI-
BAEeT, OJJHAKO, JIOBOJILHO TPYJIHO MPU MOMOUIM HAOIIOACHUNA U SKCIIEPUMEHTOB B IMPH-
POJHBIX YCIOBUSAX YOEAUTHCS, YTO JIBa BH1a AOCOTIOTHO HE3aBUCHUMBI OJMH OT JIPYTOro.

Mymyanusm. TecHble B3aMMOBBITOIHBIE OTHOLIEHUS, IPU KOTOPBIX MPUCYTCTBUE
Ka)KJ0ro U3 BUJIOB-TIAPTHEPOB CTAHOBUTCS 00sI3aTEIIbHBIM, HA3bIBAIOTCS MYTYaTIHU3MOM.
MO0>kHO MPUBECTH MHOTOYHCIEHHBIE TPUMEPHI MyTyaJli3Ma U 000I0I0BBITOJHBIX OT-
HOILIEHUI 0coOel pa3HbIX BUAOB. TakoBbI, HAIPUMEDP, B3AUMOOTHOLIEHUS Y3KOCIIEIIHA-
JM3UPOBAHHBIX K ONBUICHUIO PACTEHUM (MHXKUP, TypMaH, OPXUJEHHBIE) C OMBLISIONIN-
MH HX BHJAMH HACEKOMBIX. MM B3aMMOOTHOIIEHUS BOJOBBUX ITHIl U HOCOPOTOB.
[ITHLBI KOPMATCA HACEKOMBIMHU-NIAPA3UTAMM HA KOKE HOCOPOTa, a UX B3JET CIIYKUT
€My CUTHAJIOM 00 OMaCHOCTH.

Kommencanuzm. B3auMOOTHOIIEHU S, IPY KOTOPBIX OJAWH U3 MMAPTHEPOB MOJIy4aAET
1oJIb3y, HE HaHOCS yiiepba IpyroMy, Kak yke ObUIO OTMEYEHO paHee, Ha3bIBaloTCs
KOMMeHcalIu3MoM. [IposiBieHns KoMMeHcallu3Ma pa3HOOOpasHbl, MO3TOMY B HEM BbI-
JEJSIOT Psii BADUAHTOB:
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HaxneOHnuecTBO — MOTpeOIeHHe OCTATKOB MUIIKA XO3SWHA. TaKOBBI, HAI[PUMED, B3aU-
MOOTHOIIEHUS JIbBOB U TMEH, MOAOUPAIOIIUX OCTATKU HEAOEIECHHOM MUILU, WU aKyJl C
phIOaMU-TIPUITUTIATIAMH.

Compane3nuyecmeo — MOTPEOJIEHUE PA3HBIX BEUIECTB WMJIM YacTel OJIHON U TOM
e nuiy. Hampumep: B3aMMOOTHOLIEHHS MEXKAY Pa3IMYHBIMH BUIAMHU TMOYBEHHBIX
OakTepuii-canpouToB, NepepadaTHIBAIOIIMX Pa3Hble OpraHUYECKUE BEIeCTBa U3 Mepe-
THUBIIMX PACTUTENBHBIX OCTATKOB, W BBICIIMMH PACTCHHUSIMHU, KOTOPbIE MOTPEOJIAIOT
oOpa3oBaBIIAECs MPU ITOM MUHEPATHHBIE COJIH.

Keapmupancmeo — ucnosib30BaHl€ OJHUMU BUJAMU JPYTUX (MX TEN WIA UX KHU-
JIUI) B Ka4eCTBE YOEKHUINA WU >KWIHINA. Takoi TUIT B3aUMOOTHOIIICHUH IIUPOKO pac-
IIPOCTPAHEH y pacTeHni. HarisinHelii npumMep KOMMEHCaaM3Ma Jal0T HEKOTOPBIE yCO-
HOTHE PAyuKu, IPUKPEIUIAIoNMecs K Koxe kuta. OHU MOTy4daroT IpU 3TOM MpeuMyliie-
CTBO — 0OoJjiee OBICTpOE MEPEABMKECHUE, & KUTY HE MPUUUHSIOT MPAKTUYECKU HUKAKUX
HeynoOCTB. B 1iesoM ke y mapTHEPOB HET HUKAKUX OOIIUX MHTEPECOB, U KaXKIbIM OT-
JUYHO CYHIECTBYET caMm Mo cebe. OpHako Moj00HBIE COI03bI OOJIErYaloT OJHOMY W3
YYaCTHUKOB TIEPEJIBIXKEHHUE WM JOOBIBAHUE TTUIIIH, TIOUCK YOSXKHIIIA.

O6o06mas paccMoTpeHrue GpopM OHMOTHUECKHUX OTHOIICHHUH, MOXHO CJeIaTh Clie-
JIYIOLINE BBIBOJIBL:

1) oTHOIIEHUS MEX]TY YKUBBIMU OpraHU3MaMHU SIBJISIFOTCSI OJTHUM K3 OCHOBHBIX pe-
T'YJISATOPOB YUCJIEHHOCTU U MPOCTPAHCTBEHHOTO PAacCHpeAeeHUsI OPraHU3MOB B MIPUPO-
Ae;

2) HETaTUBHBIE B3aUMOJICHCTBUS MEXKAY OpPTaHU3MaMU MPOSBIISIOTCS HAa HaYallb-
HBIX CTaJMSIX Pa3BUTHs COOOIIECTBA WM B HAPYIICHHBIX MPUPOJHBIX YCIOBUSX; B HE-
JaBHO C(OPMUPOBABIIMXCS WM HOBBIX aCCOIMAILMSAX BEPOATHOCTh BO3HUKHOBEHUS
CUJIbHBIX OTPHUIIATEIIbHBIX B3aUMOEHCTBUI OOJIbIIIE, YEM B CTAPBIX ACCOIUAIUIX;

3) B mporecce SBOJIIOIMU U Pa3BUTHSI IKOCUCTEM OOHAPYKUBAETCS TEHACHIIUS K
YMEHBIIICHUIO POJIM OTPULIATENIBHBIX B3aUMOJAECHCTBHUM 3a CUET MOJIOKUTEIbHBIX, IO-
BBIIIAIONINX BHDKMBAHUE B3aMMOJCHCTBYIONINX BHIOB. Bce 3T 00CTOATENHCTBA YeEINO-
BEK JOJDKEH YYMTHIBaTh NPU MPOBEACHUU MEPONPUSATUN IO YNPABICHUIO SKOJOTHYE-
CKMMU CHUCTEMaMU U OTACJIbHBIMHU MOMYJISLMUSAMU C LEJIbI0 UCIOIb30BAHUS UX B CBOUX
MHTEpEecax, a TAaKKe MPEABUJIETh KOCBEHHBIE MOCIEACTBUS, KOTOPHIE MOTYT MIPU 3TOM
UMETh MECTO.

QDyHKYUOHUpOBAHUE FIKOCUCmeEM. DHepausi 8 IKOCUCEMAX.

HamomnauM, 4T0 3KOCHCTEMA - 3TO COBOKYIMHOCTh KUBBIX OpPTraHU3MOB, OOMEHHU-
BAIOIIUXCSl HEMPEPHIBHO SHEPruei, BEIIECTBOM M MHGOpMaLUE Apyr C APYroM U ¢
OKpykaromiei cpenoi. PaccMoTpuM cHaudasia mporiecc oOMeHa SHeprueid. DHEpPruro
ONPEIENSIOT KaKk CIOCOOHOCTh MTPOU3BOAUTH paboTy. CBOMCTBA SHEPTUM ONMKUCHIBAIOTCS
3aKOHaMU TE€PMOJMHAMUKH.

IlepBblii 3aKOH (HA4YaJl0) TEPMOJMHAMUKHM WJIM 3aKOH COXPAHEHHWsI JHEPruu
YTBEPKZIA€T, YTO SHEPTUS MOXKET NMEPEXOAUTHh U3 OJHON (HOPMBI B IPYTyI0, HO OHA HE
MCYE3aeT U HE CO3JaETCs 3aHOBO.

BTopoii 3akoH (Hayajio) TepMOJAUHAMUKHI WJIM 3aKOH SHTPOMUU YTBEPKAAET, YTO
B 3AMKHYTOM CHCTEME DHTPOIIUSI MOXKET TOJIBKO BO3pacTarh. [IpruMEHUTENBHO K 3HEp-
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TUU B DKOCHCTEMax y/noOHa cieayronias GopMyInpoBKa: MPOIECChl, CBI3aHHBIEC C TIPe-
BpaIICHUSAMHU DHEPTUU, MOTYT MPOHMCXOJWTHh CaMOIIPOM3BOIIBHO TOJIBKO MPH YCIIOBUH,
YTO SHEPTHs NEPEXOJAUT M3 KOHIICHTPUPOBAHHONW (POPMBI B PaCCEHHYIO, TO €CTh JeTpa-
aupyeT. Mepa KOJIMYecTBa SHEPTUH, KOTOPasi CTAHOBUTCS HEIOCTYITHOU JIJIST UCTIOB30-
BaHMS, WJIM MHAYC Mepa M3MEHEHUS YIOPSIOYCHHOCTH, KOTOPasl MIPOUCXOIUT IIPH Jie-
rpajaliii SHEPTHH, €CTh SHTPONHs. YUeM BBIIIC YIOPSI0YCHHOCTh CHCTEMBI, TEM MCHb-
e ee sHTponus. TakuM oOpa3om, Jro0ast )KUBasi CACTEMa, B TOM YHCJIE M DKOCHUCTEMA,
MOAJICP)KUBACT CBOIO JKH3HEICATEIIBHOCTh OJ1arojaps, BO-IICPBBIX, HAIMYHUIO B OKpPY-
JKaroIel cpeae B M30BITKE JapoBor 3Heprun (3Heprus CoIHIa); BO BTOPHIX, CIIOCOOHO-
CTH 3a CUET YCTPOWCTBA COCTABIIAIONINX €€ KOMIOHEHTOB 3Ty YHEPTUIO yJIABIWBATH U
KOHIICHTPUPOBATH, & UCITOJIH30BAB - PACCEHBAThH B OKPYKAIOIIYIO CPEIY.

Takum oOpa3om, cHavasia yiaBiIMBaHWE, a 3aT€M KOHIICHTPUPOBAHHUE DHEPTUU C
MEePEX00M OT OJTHOTO TPO(PHUUECKOTO YPOBHS K JIPYyromMy OOCCIICUMBACT TOBBIIICHUE
YIOPSIIOUCHHOCTH, OPTaHU3AIIMH )KHBON CUCTEMBI, TO €CTh YMEHBIIICHUE €€ YHTPOITHUH.

Duepausi u npoOYKMUBHOCHb IKOCUCTEM

Wtak, *KU3Hb B KOCUCTEME MOJICPKUBACTCI OJiaroiaps HEMpeKpaIlaieMycs
MIPOXOKJICHUIO Yepe3 >KUBOE BEIIECTBO SHEPIHH, NEpeaaBacMoil OT OJHOro Tpoduue-
CKOTO YPOBHS K JIPyrOMY; MIPH 3TOM HPOUCXOJUT MOCTOSHHOE MPEBpAIlEHHUE SHEPTUU
u3 ogHuX ¢opm B Apyrue. Kpome Toro, npu rnpeBpamieHusIX YJHEPruu 4acTh €€ TePSIeTCs
B BHjJC Teruia. Torma BO3HUKAET BOMPOC: B KAKWX KOJMYECTBEHHBIX COOTHOIICHHSIX,
MIPOTIOPIIUAX JTOHKHBI HAXOAUTHCS MEXAY COOOM WiIEHBI COOOIIEeCTBA pa3HbIX Tpodude-
CKMX YpOBHEH B 3KOCHCTEME, 4TOObI OOecIieuyrMBaTh CBOIO MOTPEOHOCTh B AHEPrUU?
Bech 3amac sHepruu cocpeoTOUeH B Macce OPraHnYecKoro BelecTBa - Onomacce, mo-
ATOMY MHTEHCHUBHOCTh OOpPa30BaHUS U Pa3pylICHUS OPTaHUYECKOTO BEIIECTBA Ha KaX-
JIOM U3 YPOBHEH OINpeAeseTcs] MPOXOKICHUEM SHEPTUHU Yepe3 dIKOcUucTeMy (Onomaccy
BCET/]a MOKHO BBIPA3HUTh B €IMHUIIAX YHEPTUHN)

CxopocTh 00pa3oBaHUsS OPTraHUYECKOTO BEIIECTBA HA3BIBAIOT HMPOOYKMUBHO-
cmbio. Paznuuaror nepsuynyio u émopuunyo npooykmuernocms. B moboil skocucteme
MPOUCXOIUT 00pa3oBaHNE OMOMACCHI U €€ pa3pylIeHHE, IPUYEM ITH MPOIIECChI BCEIIEIIO
OTIPENETAIOTCS KU3HBIO HU3IIETO TPOPUUECKOTO YPOBHS - NPOOYYEHMAMU.

Bce ocranbHbie Opranu3Mbl TOJIBKO MOTPEOIISIOT YK€ CO3JaHHOE PACTEHUSMHU Op-
raHMYECKOE BEIECTBO U, CIIEIOBATEIBHO, O0IIasi MPOAYKTUBHOCTh IKOCUCTEMBI OT HUX
HE 3aBHCHT. BBICOKME CKOPOCTH MpOIAyLMPOBaHHUS OWOMAcChl HAOJIONAIOTCS B €CTe-
CTBEHHBIX M UCKYCCTBEHHBIX YKOCHCTEMaX TaM, TJe OJaronpusaTHBI abnoTH4eckue (ax-
TOPBI, U OCOOECHHO MPH MOCTYIUICHUN JOTIOJTHUTEIFHOW SHEPTHH U3BHE, YTO YMEHBIIAET
COOCTBEHHBIC 3aTPaThl CUCTEMbI Ha TMOJCPKaHUE KU3HEASATSIbHOCTH. Takas IomoJ-
HUTEJIbHAS YHEPTHUS MOXKET MOCTYIATh B Pa3HOU ¢opMe: HalpuMep, Ha BO3ICITLIBAEMOM
noJjie - B (hopMe SHEPrur MCKOMAeMOTro TOIUIMBA M palOThHI, COBEPIIAEMOI YeTOBEKOM
WM )KUBOTHBIM. Takum 00paszom, Jist oOecrieueHust SHEpTrruel Bcex oco0er coo0IecTra
JKUBBIX OPTaHU3MOB IKOCHUCTEMBI HEOOXOIUMO OIPEACIICHHOE KOJIMYECTBEHHOE COOT-
HOIIICHUE MEXIY MPOAYIEHTAMH, KOHCYMEHTAMHU Pa3HBIX MOPSAKOB, NeTpuTodaramu u
pEeMyIIEHTaMHU.
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OI[HaKO JJIA KHU3HCACATCIBHOCTH JIFOOBIX OpraHnu3mMoB, a4 3HAYUT U CHUCTCMbI B
CJI0OM, TOJIbKO SHCPIruu HEAOCTATOYHO, OHHU 00513aTeNLHO HOJDKHBI ITOJIY4YaTh pas3jiny-
HBIC MUHCPAJIbHBIC KOMIIOHCHTBI, MUKPOJJICMCHTBI, OPTAaHHYCCKHUC BCIICCTBA, Heo0Xxo-
AUMBIC JIA ITIOCTPOCHUA MOJICKYJI JKUBOT'O BCIICCTBA.

Kpyeosopom asnemenmos 6 sxocucmeme

OTkyna u3HavaaIbHO OEpyTCs B )KHBOM BEIECTBE HEOOXOIUMBIC ISl TOCTPOCHUS
opraHu3Ma KOMITOHEHTHI? X MOCTaBISIIOT B MUIIEBYIO IIETh BCE TE€ K€ MPOMYIIECHTHI.
Heoprannueckne MuHEpaIbHBIC BEIIECCTBA W BOAY OHH M3BJICKAIOT W3 MOYBBI, YTIICKHC-
JBINA Ta3 U3 BO3JyXa, U U3 00pa30BaHHON B mporiecce POTOCHHTE3a TIIOKO3bI C MOMO-
IIbI0 OMOTEHOB CTPOAT Jlajiee CIOKHBIE OPTaHUYECKUE MOJIEKYIBI - YTJIeBObI, OCKH,
JUTUBI, HyKJICMHOBBIC KHCIIOThI, BATAMHUHBI U T.1I.

UtoOBbl HEOOXOAUMBIEC JIEMEHTHI OBUTH JOCTYITHBI )KHBBIM OpPTaHU3MaM, OHH BCE
BpeMs JIOJDKHBI OBITh B HAJTMYKUK. B 3TON B3aMMOCBSI3U pEAU3YETCsl 3aKOH COXPAHEHUS
seujecmaa. Ero yno0Ho chopMyIupoBaTh CIEIYIONIUM 00pa3oM: amombl 8 XUMUYECKUX
Peakyusix HuKo20a He ucue3arom, He 00pazyiomcs u He npespawjaomes opye 8 opyea;
OHU MOJILKO Nepespynnuposblearomcsi ¢ 00pa308anHueM pasiuyHblx MOJIEKYI U coeQune-
Huti (OTHOBPEMEHHO MPOUCXOAUT MOTJIONICHUE WIIA BBIJICIICHUE SHEPTUH).

O6001m1as 3aK0HBI (PYHKITMOHUPOBAHUS IKOCUCTEM, CPOPMYIIUPYEM €IlIe pa3 Oc-
HOBHBIE MX MOJIOKEHUS:

— TPUPOJHBIC SKOCHUCTEMBI CYIIECTBYIOT 3a CUET HE 3arps3HSIOMICH cpemy
COJTHEYHOUN SHEPTHH, KOJUYECTBO KOTOPOH HM30BITOYHO M OTHOCHUTEIHHO
MOCTOSTHHO;

— TIEpPEHOC SHEPTrMu W BEIIECTBAa Yepe3 COOOIIECTBO >KMUBHIX OPTraHU3MOB B
HKOCHCTEME MTPOUCXOIUT IO MHILEBOH 1IETIH;

— BCE BUJBI ’KUBOTO B SKOCUCTEME JEJISITCS IO BBIMOIHAEMBIM UM (PYHKITHU-
M B ATOM LN Ha MPOAYLIEHTOB, KOHCYMEHTOB, AETPUTO(AroB u pemny-
IIEHTOB - 9TO OMOTUYECKasK CTPYKTypa COOOIIECTRA;

— KOJINYECTBEHHOE COOTHOIIEHUE YMCIEHHOCTH JKMBBIX OPraHU3MOB MEXIY
TPOPUUECKUMU YPOBHAMH OTPaKaeT TPOPHUUECKYIO CTPYKTYpYy cooOiie-
CTBa, KOTOpasi OINpEAeNsieT CKOPOCTh MPOXOXKIECHUSI PHEPIMH U BEILEeCTBa
yepe3 COOOIIECTBO, TO €CTh MPOTYKTUBHOCTb SKOCUCTEMBI;

— TPUPOAHBIE IKOCUCTEMBI Oyarogaps CBOEH OMOTHYECKON CTPYKType He-
OTIPEICNIEHHO JOJTO MOACPKUBAIOT YCTOMYMBOE COCTOSIHWE, HE CTpajas
OT WCTOIIEHUS PECypCOB W 3arps3HEHHs] COOCTBEHHBIMU OTXOJAMU; TIOJY-
YeHHE PECYpCOB M M30aBJIICHHWE OT OTXOOB MPOUCXOIAT B paMKax KPYro-
BOpPOTa BCEX DIIEMEHTOB.
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[MTPMJIOXXKEHUE

TecrToBble BONPOCH O TeMe «Ikocucmema. Ceoncmea 3KOCUCeMbl»

1. COBOKYIHOCTB KHUBBIX OPraHW3MOB U CpPeAbl UX 0OMTaHUS, PYHKIIMOHUPYIOIIAS KaK
€JIMHOE 1IeJI0€, HAa3bIBACTCH. ..
a. PKOCHCTEMOM,
b. momynsmuei,
C. OMOIIEHO30M,
d. ¢uromeHozom

2. B coctaB npupoAHOI U aHTPOIIOT€HHOM SKOCUCTEM, KaK MPaBUIIO, BXOJIAT ...
a. MHKPOOOIIEHO3 Y OYBOTPYHT,
b. ¢uToneHo3 ¥ MOYBOrpPyHT,
C. OMOLIEHO3 U 3KOTOII,
d. 3001€HO3 U KIUMATOM

3. K ¢pyHKIIMOHAIBHBIM KOMIIOHEHTaM OMOIICHO3a B COCTaBE SKOCHCTEMBI OTHOCHT ...
snadoror,

300I1€HO3,

KJIMMATOII,

JKOTOII,

¢uTo1IeHO3

®o0 oW

4. B skocuctemy JI0KHBI BXOJUTh. ..
a. JOCTAaTOYHO MPOAYILIEHTOB U PEAYLIEHTOB,
b. mocTaToyHO MPOAYIIEHTOB U KOHCYMEHTOB,
C. IPOAYLIEHTHI, KOHCYMEHTBI U PEAYLICHTHI,
d. 10CTaToYHO KOHCYMEHTOB M PEIYLICHTOB

5. CtpykTypa OuorieH03a, MOKa3bIBAOIIasl pacipe/iesieHue OpraHu3MOB Pa3HbIX BUIOB
B IIPOCTPAHCTBE (110 BEPTUKAIU U TOPU3OHTAIIN ), HA3bIBAETCS

a. 300TUYECKOMH,

b. sKomornyeckom,

C. BUJIOBOH,

d. mpocTpaHCTBEHHOM

6. CTpykTypa OHOIICHO3a, TTOKAa3bIBAIOIIAs YUCIICHHOCTh BUIOB M UX COOTHOIIICHHUE,
Ha3bIBaCTCA ...

a. MHUKPOOHOIICHOTUYECKOH,

b. skoylormyeckoi,

C. BHMJIOBOM,

d. mpocTpaHCTBEHHOM
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7. CTBOJ THUIOILETO JIEpEeBa MOKHO OTHECTH K TPYIIIIE ...
d. MHKPOIKOCHUCTEMBI,
b. Me3osKocHCTEMBI,
C. MaKpOdKOCHUCTEMBI,
d. TI00aJIbHOM PKOCUCTEMBI

8. IIpya MOXHO OTHECTH K ...
a. TJI00aJbHOM DKOCHUCTEME,
b. me3o03K0CcHCTEME,
C. MHUKPO3KOCHCTEME,
d. makposkocucreme

9. OkeaH MOYKHO OTHECTH K ...
a. MakKpO3KOCHUCTEME,
b. MuKposkocucTeme,
C. MCKYCCTBEHHOU 3KOCUCTEME,
d. mMe3o3KOoCHCTEME

10. K aHTpOIIOTeHHBIM YKOCHCTEMAaM OTHOCHUTCS ...
a. MHKpOOOIIEHO3,
b. OuoreHos,
C. arpo’KoCHcTEMA,
d. 6uoreorneHo3

11. K arposkocucteMam OTHOCATCS ...
a. JII0ObIE aHTPOIIOTE€HHBIE JIAHAIIA(THI,
b. cenbckoxo3siiicTBeHHBIE JTaHAMAPTHI, CO3JAHHBIC YSTOBEKOM,
C. BCE€ UCKYCCTBEHHbBIE SKOCHCTEMBI, CO3JaHHbIE HA MECTE MPUPOTHOTO
nanamadra,
d. HapylIeHHbBIC YSIIOBEKOM B CBOCH JACSATEIBHOCTH MPUPOIHBIC TEPPUTOPHH

12. ATpOosKOCHCTEMBI XapaKTEPU3YIOTCH. . .
a. TIOHM)KECHHUEM KOHKYPEHTOCIIOCOOHOCTH BH/IA,
b. ycuineHHeM KOHKYPEHTOCIIOCOOHOCTH BHU/IA,
C. TOBBIIIICHHBIM BUIOBBIM Pa3HOOOpa3ueM,
d. ycuieHHEeM eCTECTBEHHBIX PEryJISTOPHBIX CBS3CH

13. Arpo6uoIieHO3bl, CO3/TaHHbIC YETOBEKOM, XapaKTePU3yIOTCS ...
a. YCIIO)KHEHHOU CTPYKTYpPOH,
b. GousbIMM BHUAOBBIM Pa3HOOOpa3HEM,
C. CaMOpETYJISALHEN,
d. yIpoIeHHOH CTPYKTYpOi

14. Arpo3KOCHCTEMBI OTINYAIOTCS OT €CTECTBEHHBIX SKOCUCTEM TEM, UTO ...
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TPeOYIOT JOTIOJHUTENBHBIX 3aTpaT SHEPTHH,
XapaKTepU3YyITCs 00bIIMM OMOopa3zHooOpa3ueM,
pacTeHHs B HUX IIOXO PacTyT,

3aHUMAIOT IIJIOMIAIb OOJIBIIYI0, YEM €CTECTBEHHBIC

coop

15. [Ipumepom npupoIHOTO OGHOTEOIIeHO3a SIBISETCS . . .
a. IyT,
b. mpyx,
C. can,
d. mone
16. IlprumHOM YAMBUTEILHOTO MHOTOOOPa3Usi HACEKOMBIX B COOOITIECTBAX BJIAYKHBIX
TPOIUYECKHX JIECOB SIBJISIETCA. . .
a. Hanmuyue OOJBIIOTro YKCIa Pa3HOOOPA3HBIX IKOJIOTUUECKUX HUII,
OJIaroNpUSATHBIN CBETOBOM PEkKUM,

b.
C. OTCYTCTBHC BJIMSIHHS YCJIOBEKA,
d. OTCYTCTBUC XHUIIITHUKOB

17. ®dopma cBsizeit MeXTy BUIAMH, IPU KOTOPOH OpPraHU3M-TIOTPEOUTENh HCIIOIB3YeT
’KHBOTO X035MHA HE TOJBKO KaK UCTOYHHK IUIIN, HO U KaK MECTO TIOCTOSTHHOTO WU
BPEMEHHOTO OOWTAHUS HA3bIBACTCH .........

a. cUMOMO3,

b. mapasutnswm,

C. XUIIHHYECTBO,

d. KOHKypeHIHs

18. B3aumopeiicTBue 6000BBIX pacTeHUI U KITYOSHBKOBBIX OAKTEPHIL SIBISETCS MIpUMeE-
pPOM...

XUIIHUYECTBA,

napasuTusma,

CUMOMO03a,

KOHKYPEHITUHU

Qoo

19. Tun B3auMoaeNCTBUS, IPU KOTOPOM OPTaHU3MBI CONIEPHUYAIOT IPYT C IPYTOM, TIbI-
TasACh Jy4lIe U ObICTpee JOCTUYb KaKOH-T100 LEeNH, - 3TO ...
a. HEUTPAJIU3M,
b. xumHMYECTBO,
C. Mapa3uTu3M,
d. KOHKypeHIHs

20. TecHoOe B3aMMOBBITOJIHOE COCYILIECTBOBAHUE BUI0B HA3bIBACTCS 170071
a. aMEeHCAIM3MOM,
b. cumbOuo3oMm,
C. MYTyaJH3MOM,
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d. mapazuTuzMom

21. T'ooBaCTHKH HEKOTOPHIX BUJOB JISATYIIEK BBIACISIOT B BOIY BEIIECCTBA, 3aME/IIs-
IOIIME Pa3BUTHE I'OJIOBACTUKOB APYToro Bujia. Takoe siBJICHHE HAa3bIBACTCH ...

a. aMEHCaJIU3MOM,

b. cykieccuei,

C. KOMMEHCAIU3MOM,

d. aBrpodukanmeint

22. OCHOBHBIM PECYPCOM, IIPEACTABIIAIONIMM COOO0M PeAMET KOHKYPCHIIUN Y PACTH-
TEJIbHBIX OPTaHHU3MOB, SIBJISETCA . ...

a. coJep)KaHUe KUCIOPO/a,

b. caer,

C. CoJepaHHE YTIICKHUCIIOTO Tasa,

d. Temmeparypa

23. SIpko BeIpakeHHas (hopMa CUMOHMO03a, TIPH KOTOPOH MPUCYTCTBUE KAXKIOTO UX IBYX
BUJIOB CTAHOBHUTCS JJIs IPYTOro 00sA3aTe/IbHbIM, Ha3bIBACTCH ....

a. aMCHCAJIM3MOM,

b. myTyamusmom,

C. IPOTOKOOIIEpPALUEN,

d. xoMMeHcaIH3MOM

24. BzammojielicTBHE BOJIKA U 3aMIIa SIBISCTCS IPUMEPOM ...
a. TmapasuTu3Ma,
b. HeliTpanu3ma,
C. cuMOmo3a,
d. xumHUYecTBa

7.13. Tum B3aMMOAEHCTBUS, TPU KOTOPOM HH OJIHA TTOMYJISIIUS HE OKA3bIBACT BIIHMSHUS
Ha JIPYTYIO0, Ha3bIBACTCA ...

a. XHUIIHUYECTBOM,

b. mapasuTuzMoMm,

C. KOHKYPEHLHEM,

d. He#TpamuzMom

25. B ocHOBe caMOT0 pacipoCTPaHEHHOTO THIIA CBS3EH MEXIY 0COOSIMU pa3HbIX BUIOB
JIe)KAT OTHOIIICHHUSI, CBSI3aHHEBIE C ...

a. paccescHHUEM,

b. murparueii,

C. moTpeOICHUEM ITHIIIH,

d. 3amuToi MOTOMCTBA
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26. ITocTostHHOE MITH BPEMEHHOE COKHUTEIBCTBO 0COOEH pa3HbIX BHIOB, TPH KOTOPOM
OJIMH M3 TIAPTHEPOB MUTACTCS OCTATKaMH MMHIIU WK IPOAYKTaMHU BbIICACHUS APYroro,
HE TPUYHMHSISA €My Bpeia, Ha3bIBaeTes ...

d. HEUTpaJIU3MOM,

b. ameHncamuzmoMm,

C. MyTyaJH3MOM,

d. KoMMeHCaTHM3MOM

27. Ilpu ycuneHUn MEXXBUIOBOM KOHKYPEHIIUN Y BUIOB-KOHKYPEHTOB MMPOUCXOIUT
HKOJIOTHYECKUX apeasioB.

COKpAIIICHUE,

cTadmIM3aIms,

MIPEPBIBUCTOCT,

yBEJIUYCHUE

oo o

28. B pesynbrare qudepeHnnanuy 3K0JI0TUYeCKUX HUII BUAOB MPOUCXOIUT ...
d. CHWXEHHE XUIIHUYECTBA,
b. mosBiIcHME MyTyaaH3Ma,
C. MOSIBJICHUE MMapa3uTU3Ma,
d. CHWKeHHE KOHKYpPEHIIMU

29. MaJjbKu pbIO, )KUBYIITUE CPEIM MIyITaaeI] aKTHHHH U MTUTAIOIIHECS OCTaTKAMH HX
TTUIIH, ABJISIOTCA. . .

a. ¢urodaramu,

b. xomMeHcamamu,

C. XWIIHUKAMH,

d. KOHKypeHTaMH

30. B nummeBoit nenu «muxpockonuyeckue 6000pociu ((pumoniaukmon) — JHCyuku u
oaHuu (300N1AHKMOHK) — NIOMEAY» NIOMEA SIBISCTCS U

a. 300¢(arom,

b. kKoHCyMEHTOM,

C. dutodarom,

d. mpoxyneHToM

31. B numieBoit 1ienu «TpaBa — JEMMUHT — MOJISIPHAS] COBA» JIEMMUHT SIBJISCT-
cs u

napasuToM,

MIPOIYLIEHTOM,

KEPTBOM,

XO3IHHOM,

dbutodarom

®o0 oW
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32. B nuieBoil 1enu «TpaBa — MbIIIb — 3Mesl — €X» 3Mesl OAHOBPEMEHHO SIBIISIETCS

)51

® o0 T W

XUIIHUKOM,
napasurom,
POYLICHTOM,
dburodarom,
JKEPTBOU

33. Tpoduueckue 1enu, KOTOpble HAYMHAIOTCS ¢ (POTOCUHTE3UPYIOIIUX OPTaHU3MOB,
Ha3BIBAIOTCA ...

a

b.
C.
d.

JETPUTHBIMU TIETISIMH,
HETSIMHA Pa3JIOKCHHSI,
reTepoTPOPHBIMU LIETISIMH,
NAaCTOUIIHBIMU HETISIMU

34. TpO(bI/ILICCKI/IC ICIIY, HAYNMHAIOIMHUECCS ¢ OTMCPIINX OCTATKOB paCTeHHﬁ, TPYIIOB JKH-
BOTHBIX, HAa3bIBAIOTCA LCIISIMU ...

a

b.
C.
d.

pa3aoKeHus,
noTpedIeHus,
BBICIAHUS,
MMaCTOUITHBIMHU

35. OrnenpHBIE 3BEHDBS MUIIEBON LIEITH HA3BIBAIOTCH ...

a

b,
C.
d.

MMUIIECBOM CEThIO,
HEIMUIIEBbIM YPOBHEM,
TPOPUUECKUM YPOBHEM,
KaueCTBEHHBIM YPOBHEM

36. I'pymma opraHu3MoB, MPEACTABUTEIN KOTOPO B OMOTEOIIEHO3€ HAYNHAIOT MPe00-
pa30BaHUE COJIHEUHOM YHEPTUH, HA3bIBAETCH ...

a

b.
C.
d.

IPOAYLICHTAMH,
koHcymeHTamu Il mopsiaka,
KOHCyMmeHTamu | mopsiaka,
penyLeHTaMu

37. Opranusmsl, 00pa3yrolre OpraHuIecKoe 00IIECTBO U3 HEOPTaHUYECKUX BEIIECTB
nocpeaCcTBOM (POTOCHHTE3a WIIM XeMOCHHTE3a, Ha3bIBAOTCH ...

a

b,
C.
d.

¢dburodaramu,
nerputodaramu,
aBTOTpOohamu,
reTepoTpodamu
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38. CormnacHo 3akoHY (MpaBUiTy) TUPAMUIbI SHEPTUH, C IPEIIIECTBYIOLIETO TPOhuUe-
CKOTO YPOBHSI KOJIOTHYECKOH MUPaMUJIbI Ha MOCIISAYIONIMN TIepeacTCsl B CPeTHEM
SHEPTHH.

a.
b.
C.

d

80%,
50%,
10% ,
2%

39. Opranu3mbl, TUTAIOIIKUECS PACTEHUSIMHU U 3aHUMAIOLIIE BTOPOH TPOUIECKHI ypo-
BEHb MUIIECBOM 1M1, HA3BIBAIOTCA ...

a.
b.
C.
d.

aBTOTpO(hamu,
300¢aramu,
¢duTodaramu,
IpOoAYyLEHTaMU

40. B neTpUTHBIX MUIIEBBIX HENAX (LIETSIX pa3aokeHus) 2-i Tpouyeckuil ypoBEeHb 3a-

HHUMAIOT...

coow

XUILHUKH,
napasuThl,
300¢ary,
netpurodaru

41. I'yceHuua KammycTHOM OENSTHKY U KPOJIMK, TUTAOLIUECS KallyCTOM, B MUIIEBOM CETH

a.

b.
C.
d

3aHMMAIOT OJIMHAKOBBIA TPOPUUECKUN YPOBEHb,
OTHOCATCSA K JieTpuTodaram,

SBJISIFOTCS TUIOTOSITHBIMH,

3aHHUMAIOT pa3Hble TPO(UUECKUE YPOBHU

42. Bypblii MeZIBE/lb, UCTIOJIb3YIOIIUH MHIIY PACTUTEIHHOTO U )KUBOTHOTO MPOUCXOXK-
JICHUS, SABJISIECTCH ...

a.

PEaYLIEHTOM,

. netpurodarom,

b
C.
d

TOJIBKO KOHCYMEHTOM | -ro nopsaka,
KOHCYMEHTOM 1-ro 1 2-ro nopsiaka

43. OpraHu3mbl, 3aHUMAIOLIME B MTUIIEBBIX LEMIX 3-il TpPOPUUECKU YPOBEHb XapaKTe-
PHU3YIOTCS KaK u

®o0 oW

IUIOTOSITHEIE,
KOHCYMEHTHI 1-TO nopsijaka,
TPaBOSIIHBIC,
KOHCYMEHTBI 2-TO MOPSIKA,
netputodaru
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44. benka, UCMOIB3YIONIAs MUIY PACTUTEIBHOTO U AKUBOTHOTO MPOUCXOXKICHUS, SBIIS-
eTcst Y MOKET 3aHUMAaTh

POIYLICHTOM,

KOHCYMEHTOM 2-TO U 3-TO MOpsiaKa,

KOHCYMEHTOM |-TO U 2-T0 mopsijaka,

1-p1i1 TpOPUUECKUI YPOBEHD

oo o

45. TlocnemoBaTenpHasi CMEHA OMOIIEHO30B, TPEEMCTBEHHO BO3HUKAIOIIAS HA OJTHOM U
TOM e TEPPUTOPHUU IO BIUSHUEM NPUPOIHBIX (PAKTOPOB MU BO3/ICUCTBUS YETIOBEKA,
Ha3bIBACTCH. ..

a. KIHMAaKCOM,

b. IIMKIMYHOCTELIO,

C. CYKIIECCHEM,

d. M3MEHYUBOCTBHIO

46. Cykiieccusi, BbI3BaHHAs JISATCILHOCTBIO YEI0BEKa, Ha3bIBACTCH. . .
d. MMPOTreHHOM,
b. aHTpOMOreHHOM,
C. aJUIOr€HHOM,
d. ayTorenHoi

48. BropuuHast CyKIIECCHsI MOYKET Pa3BUBAThCS HA .....
a. KaMHSX,
b. mokapwuinax,
C. OomoTax,

d. meckax,

e. cKamax

49. BuoBoii cocTaB pacTEHUH U )KUBOTHBIX B MPOIECCE CYKIIECCHUH ...
d. CYHECTBEHHO HC MCHACTCH,
b. HempepbsIBHO MEHSACTCS,
C. OoCTacTCd NOCTOSIHHBIM,
d. pesko Bo3pacraet

50. Ilpouecc pa3BUTHS U CMEHBI IKOCUCTEM Ha HE 3aCEJICHHBIX PAHEE y4acTKaX, Hauu-
HAIOIIUHI C UX KOJIOHW3ALUH, HA3bIBAETCH ...

a. TPETUYHOU CYKLIECCUEH,

b. TOJHUCYKIIECCUEN,

C. BTOPHUYHOMW CYKLIECCUEH,

d. TIEpBUYHOM CYKLECCUEU

51. BoccTraHoBieHHE 3KOCUCTEMBI, KOTJIa-TO YK€ CYIIECTBOBABIIEH HA TAHHOW TepPU-
TOPHUU, HA3BIBAIOT ...
a. TOJMUCYKIIECCUEH,
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b. BTOpHYHOU CyKIlecCHEH,
C. TPETUYHOU CYKIIECCUEH,
d. mepBU4HOI cyKieccuei

52. YcTonunBOE TMHAMHYECKOE PABHOBECHE MEKIY OMOTHYCCKUMH TTOTCHITHATIAMH
MOMYJISAIIANA COOOIECTBA U COMMPOTUBICHUEM CPEJIbI XapaKTePHO JIJIA ...

a. MHKPOOOIICHO3a IMOYBHI,

b. 30011€HO34,

C. KJIMMaKCHOI'O COOOIIECTBA,

d. ¢uromenosa

53. 3apacrtanue o3epa ¢ HEMPOTOYHOU WK CIIA0OMTPOTOYHON BOJOHN — ATO ...
a. aHTPOTOTeHHAs CYKIIeCCHUS,
b. mporecc OMOTOTHYECKOTO HAKOIUICHUS,
C. MPOSIBJICHUE IUKIUYHOCTH PA3BUTHSI COOOIECTBA,
d. mpupoaHas CyKieccus

54. TlpupoaHbIe YKOCUCTEMBI 110 CPABHEHUIO C UCKYCCTBCHHBIMM ...
a. Oojee yCTOMYMBHI,
b. MeHee yCTOWYHBEI,
C. HYXXITAIOTCS B PETYJISAIIMN CO CTOPOHBI YeJIOBEKa,
d. He MMEIOT MEXaHM3MOB 3aIUThI OT BHEIIHUX BO3JICHCTBUI

55. Monojibie SKOCUCTEMBI IO CPABHEHUIO C KJIUMAKCOBBIMU ...
a. CTaOWJIBbHEI,
b. TonepaHTHBI,
C. Oojee yCTOMYMBHI,
d. HeyCTOWYMBBI

56. BumoBoii cocTaB pacTeHHUI U )KUBOTHBIX B IMPOIIECCE IKOJIOTHUECKOM CYKIIECCHH ...
a. 0JIHOOOpa3eH,
b. xapaktepu3yercsi MOHOTOHHOCTBIO,
C. HEINPEPHIBHO MEHSIETCH,
d. ycroiuus

llpaxmuuecxas paboma Ne 4

Omnpenenenue remorpaguyecKoi eMKOCTH TEPPUTOPUH

1. Ileau 3aHSATHSA:

paccunTaTtb ,Z[eMOFpa(l)I/IHGCKYIO C€MKOCTb pacCMaTpuBacMoOIo paﬁOHa. Hrorosnie Ppe3yJIbTaThl pacucTa H300-
Ppa3uTh B BUAC TUCTOI'PAMMBIL.

2. IlepeveHb MCNIOJIB3YEeMOr0 000Py10BaAHUS
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HepCOHaHBHBIe KOMIIBIOTCPBI C MPCAYCTAHOBJICHHBIM JIMICH3MOHHBIM IIPOIrpaMMHBIM
00CCIICYCHNEM U C BO3MOKHOCTBIO BbIXOJa B JIOKAJIbHYIO CCTh dunmana u I/IHTCpHeT.

3. [loaroroBka K 3aHATHIO
3.1 IloaroroBuTH OTBETHI HA BOMPOCHI 1O TeMe « Onpedenerue demoepaguueckou em-
KOCMU meppumopuuy
1. Jaiite ompeaeneHue AeMOrpapudecKoil eMKOCTH.
2. Yro mpeacTaBisieT co00i SIKOIOTHUECKOe paBHOBecHE?
3. Jlyig 9ero UCmonib3yloT BEIUYUHY AeMOTrpaduyecKoi eMKoCTH?
4. Kak ompenensieTcsi eMKOCTb TEPPUTOPHH 10 YCIOBUSAM OPTaHU3aIUU OTAbI-
Xa y BOJIbI?
3.2 BblyunTh 3HaYCHHSI OCHOBHBIX TEPMHUHOB U OTIPEACTICHUI 10 TEME.
3.3 CocraBUTh KOHCIIEKT MO TeMe (TeTpajap I MPaKTHUYEeCKHX padoT), rae OymyT
OCBEILIEHBI BOIPOCHI 11.3.1.

4. [1nan npoBeieHUs 3aHATUSA
4.1 TIpocnymBaHue U OOCYXKICHUE CICAYIONIUX COOOIICHHIA:
1. MHaiite onpenaenenue qeMorpaduueckoi eMKOCTH.
2. Uto mpeacTaBisieT co00i SKOJIOTUYECKOE paBHOBECHE?
3. Jns 4ero ucnonb3yroT BEJIMUUHY AeMOTpapuIecKoil eMKOCTH?
4. Kak omnpezaensercss eMKOCTb TEPPUTOPUU IO YCIOBHSIM OpPraHU3alUd OTIbI-
Xa 'y BOJbI?
4.2 B pe3ynbrare MpOBEACHHBIX BBIYMCICHUHA JOJDKHBI OBITH MPEICTABICHBI CIICTYIO-
1ue JaHHbIE!
a. Yacrtuble ko3punmentsl, J;...4

b. T'mcrorpamMma nemorpaduyeckoli eMKOCTH paiioHa

5. Conepxanue oT4éTa
5.1 HaumenoBaHue paboTHI.
5.2 Lenb pabOTHL.
5.3 Ilepedenp UCOIB3yEMOTO O0OOPYIOBAHUS.
5.4 KoHcnekt nmo teme (qomaiiHss padoTa).
5.5 PacuérHas yacte.
5.6 BBIBOAHL.

6. KoHTpoO/1bHBbIE BONIPOCHI
Bomnpocsl 3a1at0Tcs B poluecce 3aHAThs o Bcel teme m.3.1.

/. IlepedyeHb UCNOJIb3yEeMOI JINTEPATYPHI
7.1 Kopobkun B.U., Ilepenensckuii JI.B. Dxonorusi. Ikonorus: yaeOHUK 115
CTYJIEHTOB OaKaJaBPCKOW CTYIIEHH MHOTOYPOBHEBOTO BBICIIIETO
npodeccuonanbHoro oopazoanusi. Pocros v//l: ®enukc, 2015 — 601 c.
7.2 CrenanoBckux A.C. OOmas 3k0yIorusi: y4eOHUK JIJ1si By30B — MoOCKBa:
IOHUTU-JTIAHA, 2017. — 687 c.

47



7.3 Axmmona T.A., Xackun B.B. Dkonorus. Yenosek - OxkoHomuka - buora -

Cpena: YueOHUK 111 CTYJeHTOB By30B. — MockBa: FOHUTU-JIAHA, 2017.
—495 c.

7.4 ®aponos A. E. OcHoBbI HHGOPMAIIMOHHON 6€3011aCHOCTH MPpU padoTe Ha
koMIbloTepe. — MockBa, CapatoB: MaTepHeT-YHuBepcurer MudopmanmoHHbIx
Texnonoruit (MHTYUT), At [Tu Ap Meaua, 2020. — 154 c.

7.5 [lapnaxoB A K., Pe3pun C.P. Dkosorust ypOaHU3UPOBAHHONW TEPPUTOPHH:
yueoHoe nocobue. Caparos: CI'TY, 9bC ACB, 2020. — 88 c.

Kpamxue meopemuueckue ceeoenuisi

Konnenmmst nemorpaduyeckoii eMKOCTH BriepBbie Obuta chopmymupoBana [1.I1.
CemenoBbIM-TsH-11laHCcKUM, nanpHEWIIee pa3BUTHE nonydywia B Tpyaax B.B. Ilokmm-
meBckoro u E.b. JlomatuHoil. B COBpEMEHHBIX Hay4YHBIX MCCIEAOBAHUAX OHA HAILIA
mpokoe npuMeHenue B padborax C.M. Msrkosa, @.H. Pauckoro, E.I'. [leTpoBoii u np.
JIns mpOTrHO3MPOBAHUSA IKOJIOTHYECKON CUTYAIlMH B PAOHE 3aCTPOMKHU HMPOBOJASAT OIpe-
JICJIEHUE €T0 1eMOTpaduuecKoi eMKOCTH.

Jemoepaghuueckasn emxocms — 3T0 MaKCUMAIBHOE YKCIIO JKUTEJIEH pailoHa, KOTO-
pO€ MOXET ObITh B €r0 IPaHULIAX IIPU YCIOBUU OOecTieueHHs] Hanboiee BaXKHbIX IOBCe-
JTHEBHBIX MOTPEOHOCTEH HACEJIEHUs 3a CUET PECYpCOB PacCMAaTPUBAEMON TEPPUTOPUU C
y4€TOM HEOOXOIUMOCTH COXPAHEHHSI 3KOJIOTMYECKOIO PABHOBECHS.

JKonozuveckoe pagHogecue — TaKoe COCTOSIHUE NPUPOAHON Cpebl palioHa, NpU
KOTOPOM MOKET OBITh OOECIeYeHa CaMOPETYJIALMS U BOCIHPOU3BOJICTBO OCHOBHBIX €€
KOMITIOHEHTOB, T.€. aTMOC()EpPHOT0 BO3AYyXa, BOJHBIX PECYPCOB, TOYBEHHOTO MOKPOBA,
PACTUTENBHOCTU U )KMBOTHOTO MUpa. [Ipu HapyleHuu 3KOJ0TMYEeCKOro paBHOBECHS Ha
TEPPUTOPUH BO3MOYKHO BO3HMKHOBEHHUE SKOJOTMYECKOI0 KPU3KCA U JaXKEe DKOJIOTHYe-
CKOro OeJICTBHSI.

Cpena oOuTaHus YeIOBEKA JOJKHA YUYUTHIBATH KOM(POPTHBIE TICUXO(HU3NYECKUE
YCIIOBUS U SIBIISITHCS CBOETO poja «(hadpHkoii» BOCIPON3BOCTBA OCHOBHBIX JIEMEHTOB
— aTMoc(epHOro Bo3ayxa (KHCJIOpOJia), BOJbI, MOYBHI (3€MJIH), T.€. 00JIalaTh penpo-
oykmuenou cnocoonocmoio (PC). Takoi pacdeT BeaeTcs 1o xuciopoody (11k), 600Hbim
pecypcam (118), nousennomy noxposy (Iln).

[To nanHBIM BbIUMCIEHHBIX 3HaueHU PC Tepputopuu, uyepes UHIEKC pernpoayk-
UM ONPEIEIISAIOT BO3MOXKHBIE MAaCIITa0bl Pa3BUTHS HACEICHHOTO MyHKTa (KWJIbs, MPO-
MBIIIJICHHOCTH U T.[I.).

Hnoexc penpooykyuu (HMp) — 5TO OTHOIIEHUE TMOKa3aTelie penpoaTyKTUBHOMN
CIIOCOOHOCTH TEPPUTOPHUH K MOKa3zaTesiM (PaKTUUECKOTO WM MEPCHEKTUBHOTO (C yue-
TOM TUTAHUPOBKH) MOTPEOJIECHUSI OCHOBHBIX KOMIIOHEHTOB OMOCHhEPHI.

Ecmn

Hp =1, TO uMeeT MecTo cOaTaHCUPOBAHHOE MOTPEOJIEHUE TOTO UM UHOTO KOM-
TIOHEHTA TIPUPOTHOU CPELBIL;

Hp < 1 yka3piBaeT Ha HEOJIATOMPUITHOE COCTOSIHUE JAHHOTO paiioHa (ropoja) u
HEOOXOJMMOCTh MPOBEJICHUSI MEP MO BOCCTAHOBJICHHUIO 3KOJOTHYECKOTO PAaBHOBECHS,
KOTOPBIMU MOTYT OBITb:

— OrpPaHUYEHHE KUIUIIHOTO CTPOUTEIHCTBA;
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— pa3MeIIeHUe TPOMBIIIJIEHHOCTH;

— TIOBBIIIEHUE JECUCTOCTU U YCTPOUCTBO BOJIOEMOB;

— U3MEHEHHE XapaKTepa MPHUPOJIOIOIb30BaHUS U YIYUIICHUE IPYTUX TOKa-
3aTesie.

Cama €MKOCTb TEPPUTOPHUH OIPEIEIACTCS MaKCUMalbHO BO3MOYKHOW IIJIOTHO-
CTBIO HACEJEHUS U 3aBUCHUT B NIEPBYIO OYEPEAb OT MPUPOAHBIX YCIOBHUHM, BO BTOPYIO U
TPETHIO — OT YPOBHSI Pa3BUTHS MPOU3BOJUTEIBHBIX CHJI M THUIIA XO35HCTBA OOLIECTBEH-
HOM CHUCTEMBI B LIEJIOM.

N3yuenune demozpagpuueckoii emxocmu, Kax NPaBUIIO, CBSA3BIBAIOT C MOUCKOM
ONTUMAJIBHOM YWCICHHOCTH W MPEIEIbHO JOIMYCTUMOW WM KPUTHUECKOW IUIOTHOCTH
POXKHUBAIONIET0 HaceneHus. [Ipyu 3TOM MmyTH U CIOCOOBI €e OnpeAeNieHUs] MOTYT OBITh
paznuuHbIMUA. Bce 3aBUCUT OT BBIOpAHHBIX KPUTEPHUEB JJISl OMPENICICHUS] eMKOCTU TEP-
PUTOPUM  —  DHEPreTHUYECKUX, OHOJIOTMYECKUX WM  MHUIIEBBIX, MPUPOIHO-
reorpaduyeckux, SKOHOMUKO-Teorpaduueckux. OaHaKko U 6€3 pacyeToB MOHATHO, YTO
B I0’KHBIX pailOHaX MJIOTHOCTb HACEJICHUSI MOXKET ObITh 3aMETHO BBIIIE, YEM Ha CEBEPE,
a B MYCTBHIHSAX MEHbIIIE, YEM B Oa3ucax (Jlake MpU YCJIOBUU TapMOHUYHOTO COCYIIIE-
CTBOBAHUS YEJIOBEKA U MIPUPOBI).

Haubouee akTyansHO omnpejiesnieHune 1eMorpauueckoil eMKOCTH MPOMBIIIIIIEHHBIX
U KYpPOPTHBIX pailoHOB. VIHTepeceH OMBIT OIpeAesieHus AeMOrpapuyeckoil eMKOCTH B
YCJOBUSIX BBICOKMX aHTPOIIOT€HHBIX HArpy30K, HAIPUMEP B TOPOIAX.

Metoa 0CHOBaH Ha COMOCTABJICHUH MPOJIYKTUBHOCTH a0MOTUYECKUX U OMOTHYE-
CKHUX KOMITOHEHTOB KOCUCTEMBI C MOTPEOHOCTSIMHU MTOCETICHUIM B MPUPOIHBIX YCIOBUSIX.
Ero mpeuMyniecTsa 3aKirO4arOTCA B TOM, YTO, C OJTHOM CTOPOHBI, YCTAaHABIMBAIOT Mac-
mTad XO3SIMCTBEHHOM aKTUBHOCTU TOPOACKOTO HACEJICHUSI U CTPYKTypa MOTPEOISIEMBIX
TOIJIMBHO-OHEPIETUYECKUX pecypcoB. C Ipyror CTOPOHBI, ONPEAEISIETCSA TOMyCTUMAs
Harpy3ka Ha IPUPOJIHBIC U aHTPOIMOT€HHBIE COOOIIECTBAa PA3IUYHBIX BUIOB, YUUTHIBA-
€TCS MX MPOU3BOJICTBEHHO-DKOHOMHMYECKAsA W TPaJOCTPOUTENbHAS €MKOCTb, KOTOpas
3aBUCHUT OT BHJIa PACTUTEILHOTO COOOIIECTBA.

emozpagpuueckas emkocmp OLICHUBACTCS IIyTEM ONPEACICHUS YaCTHBIX €MKO-
CTE€U TEPPUTOPHUH II0 PACXOY SHEPTUU, MO YCIOBHUAM SMHUCCUU YTIIEKUCIIOrO ra3a B aT-
Mocdepy, BOCIPOU3BOACTBA aTMOC(EpOd KHCIOPOJa M BBIPAKAETCS JOIMYCTUMOMN
IUIOTHOCTBIO HacelieHus. [Jemozpagpuueckas emkocms meppumopuii — 3T0 NOKa3aTesb
HE HOPMATHBHBIN, & HEKUM TJIAHUPOBOYHO-3KOJIOTUUECKHUM IOPOT, 3a NpeaAeaaMu KOTO-
POr0 MOXKET HapyLIMTHCS PAaBHOBECHE BCEX IMPUPOIHBIX, XO3AWCTBEHHBIX U COLUAIb-
HBIX YCIIOBUM.

Bo3MoxHbI 1 0ojiee KpyIHbIE MacIITaObl Pa3BUTHS HEKOTOPHIX PallOHOB, YeM
JOMyCKaeT UX jaemMorpaduueckas €MKOCTh (HampuMmep, KPYMHbIE MHOTOMUJITMOHHBIC
arJioMepalyu), HO B TOM CIIy4ae pa3BUTHE TAKUX PAlOHOB HEM30EKHO MOUJET 3a CUET
YIIEMJIEHUS UHTEPECOB CMEXKHBIX PAMOHOB WIJIM € 3a CUET 3HAYUTEIBHOIO yJIOpOXKa-
HUSI CTPOMTENIbCTBA B paccMarpuBaeMoM paiioHe. Kpome Toro, aemorpaduueckas em-
KOCTh TEPPUTOPUM SIBJISIETCS TIEpeMEHHOU BennunHOM. C poCTOM HaIlMOHAJIBLHOTO 0O-
raTCTBA, IMOBBIIICHUEM IUJIOJOPOAHS 3€MENb U MPOAYKTUBHOCTH JIECOB MOKA3aTENH Je-
MorpaduuecKor eMKOCTH OTNIETBHBIX PAiOHOB U TOPOJICKUX MOCEICHH, HECOMHEHHO,
OyIyT MOBBITIIATHCS.
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Memoouueckue ykazanusi K 6bINOJHEHUIO PACUEMHOU YACmu
npaKmu4eckou pabomaol

MeTtoauka COCTOUT B ONPECICHUN U COMOCTABICHUH MEXKIy COOOM IIeCTH 4acT-
HBIX JIeMOTrpauIecKuX eMKOCTEH paccMaTpUBaeMOro paiioHa B CISAYIOLIEM MOPSAKE:

1. Jlemozpaghuueckaa emkocms, 4ein., 0 HATUUHUIO TEPPUTOPHM, TMPHUTOJAHBIX

L IIPOMBIIIJICHHOTI'O U I'PAXKIAHCKOI'O CTPOUTCIBCTBA, OIIPCACIIACTCS KaK:

H,=T,xK, x 110{00 , rae 7,— TEpPUTOpHs paiioHa, Ta,

1

K, — K03(QGUIIUEHT, MOKa3bIBAIOUIUN JOJII0 TEPPUTOPUHU, MOTYUUBIIEH HAUBBIC-
IIYI0 OLIEHKY MO MPUTOAHOCTU ISl MMPOMBIIUIEHHOTO U TPaXKIAHCKOTO CTPOUTENIbCTBA
(mpunumaercs B npenenax 0,03...0,06);

H, — OpUEHTHPOBOYHAs MOTPeOHOCTH B Tepputopun 1000 xuteneil B 3aBUCHUMO-
CTH OT XapaKTepa Mpou3BOACTBEHHOM 0a3bl paitona (6epercs 20...30 ra).
OTOT mokazarenp yaile Bcero ObiBaeT HanOodbmKMM. OIHAKO B TOPHBIX pailoHax OH
MOXET OKa3aThCA JUMUTHPYIOIIUM U O0YCIOBUTH AeMorpaduueckyro eMKOCTh pailoHa
3acTpoiiku. B HEOONBIINX 1O TEPPUTOPHUH, HO TUIOTHO 3aCEJIEHHBIX paillOHax LEeaecoo0-
pa3HO OMpEAeNATh 3TOT IMoKa3aTeslb AUP(EPEHUUPOBAHHO ISl MPOMBILIIEHHOCTH U
HaceJICHUS.

2. Emkocms meppumopuu, 4el., 10 IOBEPXHOCTHBIM BOJAM OIIPEAEIAETCS KaK
1000
ﬂz = FEx KZ X T y
o 3
rae E — cymma pacxooB B BOJOTOKAxX IPU BXOJE B PaiioH, M % o

K, — k03bDUIMEHT, YIUTHIBAIOIINN HEOOXOJUMOCTh pa30aBICHHS CTOYHBIX BOJ
(MpUHMMAIOT Ha peKax I0MHOro cToka K, =0,25, a ceBepHOro cToka K, =0,10);

P = nopmatusnas BogoobecneueHHocts 1000 xuteneit (mpuaumator ot 1000 mo 2000

3
g cym)'

3. Emkocmb meppumopuu, 4ein.,

I10 ITOA3CMHBLIM BOJaM OIIPCACIIACTCA KaK

1000
/ZZS :3XTPXT,

c

rie D — 9KCILTyaTallMOHHBIA MOJTYJIh TIOJI3EMHOTO CTOKa, u° (CYT. Ta);
o o 3
P, — crienuanbHbIi HopMaTuB BogocHaOxeHus 1000 xureneit (mpuHumarot 40 M % ym).
4. Emkocmb meppumopuu, 4ei.,

I10 YCJIOBHAM OpPraHru3aliliv OTAbIXaA B JICCY OIIPCACIIACTCA KaK
1
H, =T, % JIx05x 0,
(H,xM,)
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riae JI — necucTocTh parioHa, %o;

0,5 — ko3hPuIMEeHT, YIUTHIBAIOIINN HEOOXOIUMOCTh 3€JICHBIX 30H TOPOJOB Cpe/l-
Hel nojockl Poccuu (1711 Ipyrux pailoHOB OH MOJKET CYIIIECTBEHHO MEHATHCS);

H, — OpUEHTHPOBOUHBII HOpMaTUB NoTpeOHOCTH 1000 *)uTenei B pekpearmoHHbIX
teppuropusix (mpuaumarot 200 2a);

M, — k03 HUIUEHT, YIUTHIBAIOIINAN pacIpeie]ICHUE OT/ILIXAIOIINX B JIECY U Y BOJIBI

(IpUHUMAIOT JUIs pallOHOB ¢ YMEPEHHBIM KJIMMaToM M, =0,3, a ¢ )XKapKuM KJIuMa-
ToM M, =01).

5. Emkocmb meppumopuu, yen.,
M0 YCJIOBUSIM OPTraHU3allUK OTJbIXa Y BOJIbI ONPEIETACTCS KaK

., =2BxCx 1000 ,
(0,5><M 2)
rae B — nivHa BOOJOTOKOB, IPUTOJIHBIX JIS KYTIaHUs, KM;

C — k03 (DUIMEHT, YYUTHIBAIOIINI BO3MOXXHOCTh OpTraHM3alUM IUIsKEH (MpUHU-
MAIOT I PaOHOB JIeCHOM U JiecocTenHoi 300 C = 0,5, a crenHo# 30Hb1 C = 0,3);

0,5 — opuerTHPOBOUHBIN HOpMaTUB MOTpeOHOCTH 1000 KUTENCH B TUISDKAX, KM;

M,— k03bUIMEHT, YUYUTHIBAIOUTUN pacipe/ielICHUE OTIBIXAIOIINX B JIECY U Y BOJIBI
(MpUHUMAIOT JIJIsi palOHOB C YMEPEHHBIM KiumaToM M, =0,1..015, a ¢ JKapKuM KJIMMa-

ToM M, =0,3..0,4).

6. Emkocmb meppumopuu, 4Yei., 1O YCIOBUSM OpraHU3alldd TPUTOPOIHOU

CEJIbCKOXO3SIICTBEHHOM 0a3bl ONpeensaeTcs KaK

1000
s =T,xK3xK,x 7

rae K, — Ko3(p(UUUEHT, YYUTHIBAIOIIMNA JTOJII0 TEPPUTOPUM paliOHA, BKIIFOUEH-

HYIO MO pe3yJibTaTaM KOMILUIEKCHOM OIEHKH B KaTErOpUHU «OJaronpusTHBIC» U «Orpa-
HUYEHHO OJaronpusTHBIE» AJi CEIbCKOro X031 CTBa;

K, — x03(pdUIHUEHT, YYUTHIBAIOIINK BO3MOKHOCTh HCIOJIB30BAHUS CElb-
CKOXO3SIUCTBEHHBIX 3€MEIlb MOJI MPUTOPOAHYI0 0a3y (MPUHUMAIOT /I PalOHOB Cpe-
Heit mosockl Poccun K, =0,2...0,3);

11 — opueHTUPOBOYHBIN MOKa3aTesb, oTpaxatouuii motpednoctu 1000 xu-
TeJell palloHa B 3eMJISIX TIPUTOPOTHOM CEThCKOX03UCTBEHHON 0a3bl (MPUHUMAIOT B 3a-
BUCUMOCTH OT arpo3KOHOMHYECKUX XapaKTEPUCTUK TEPpUTOpUHU I7 =500...2000 2a ). Ilo-
Jy4eHHBIE pacueTHbIC 3HAUCHUS BETWYUH /;.../], HEOOXOAMUMO MPE/ICTAaBUTh B BUJIC TH-
CTOTPaMMBI, COTIOCTABUTh MEXIY COOOM M B KaueCTBE OKOHYATEIHLHOTO MOKa3aTes Je-
MorpaduuecKol eMKOCTH pailoHa 3aCTPOWKH MPUHATh HAUMEHbBIIICE 3HAUCHHE.

BrImmonHUTE pacyeThl HA OCHOBAaHWH JTAHHBIX, YKa3aHHBIX B Ta0. 4.1.
Taomumna 4.1
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Ne

3 3
ST, 2a K, 9, M%ym E, M%ym J,% | B, kn K, K,

1 2 3 4 5 6 7 8 9

1 305086 | 0,05 0,10 4300000 /8 24 0,30 | 0,25
2 283948 | 0,04 0,08 3600000 40 22 0,50 | 0,25
3 180375 | 0,06 0,09 4100000 66 20 0,31 | 0,25
4 250917 | 0,05 0,09 3200000 67 28 0,30 | 0,25
5 204725 | 0,04 0,10 4200000 57 28 041 | 0,25
6 344314 | 0,03 0,08 4000000 67 27 0,29 | 0,30
7 195674 | 0,05 0,09 3000000 72 20 0,25 | 0,30
8 281577 | 0,04 0,07 3500000 84 21 0,26 | 0,30
9 216650 | 0,06 0,07 3600000 42 24 0,55 | 0,30
10 437836 | 0,03 0,07 4400000 50 28 0,47 | 0,30
11 178590 | 0,05 0,10 4000000 43 27 0,50 | 0,25
12 187082 | 0,05 0,10 3800000 30 26 0,58 | 0,25
13 197011 | 0,05 0,09 3000000 37 23 0,60 | 0,25
14 255724 | 0,03 0,08 3100000 48 22 0,40 | 0,20
15 203278 | 0,04 0,07 3100000 42 21 0,56 | 0,20
16 149562 | 0,05 0,07 2900000 31 20 0,66 | 0,20
17 187434 | 0,04 0,08 2800000 74 25 0,25 | 0,30
18 163299 | 0,04 0,09 2800000 74 23 0,26 | 0,30
19 187136 | 0,04 0,10 2700000 51 24 0,46 | 0,20
20 265937 | 0,05 0,10 2700000 62 20 0,36 | 0,20
21 118010 | 0,05 0,10 2900000 32 21 0,65 | 0,20
22 261184 | 0,03 0,09 3000000 82 22 0,46 | 0,30
23 267502 | 0,03 0,08 3000000 59 22 0,39 | 0,25
24 321610 | 0,03 0,09 4300000 71 28 0,28 | 0,25
25 248508 | 0,03 0,09 4100000 82 28 0,37 | 0,30
26 249563 | 0,05 0,07 2800000 32 21 0,65 | 0,20
27 287432 | 0,04 0,08 2700000 75 26 0,24 | 0,30
28 164298 | 0,04 0,09 2700000 73 24 0,25 | 0,30
29 188137 | 0,04 0,10 2600000 52 25 0,45 | 0,20
30 266938 | 0,05 0,10 2600000 63 21 0,34 | 0,20

B PE3YyIbTATC IMPOBCACHHLIX BBIUMCIICHUN JOJIDKHBI OBITH MNpEACTAaBJICHBI CIICAYIOIINUC

JTAHHBIE.
1. Yactubie kodddunuentsl, /;.../], paccunranubie o ¢popmynam (1) — (6).

2. T'ucrorpamma (1o OCH OpJAMHAT MPHUHSATH PABHOMEPHYIO CETKy, Hampumep, 20, 40,
60, 80, 100 TeIiCc. yen. u BbIIIE) AeMOTpadUUECKON €MKOCTH pailoHa 3aCTPOUKH,
yKa3aB MUHUMAaJIbHBIC (CIUIONIHON JTMHUEH) U MaKCUMaJIbHbIE (ITyHKTUPHOU JIMHU-
eit) sHauenus /Jf,...[/, Ha rucrtorpamme BBIIEIUTE 3€JICHBIM IIBETOM OKOHYATEIh-

HBII TTOKa3aTellb €MKOCTH, T.€. HAMMEHbIIee 3HaueHne u3 Kodhduruentos J,.../1,,

BBIYHCIICHHBIX JJIsI TEPPUTOPUU PAOHA CBOETO BapUAHTA 3aJaHUS.
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