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1. IHEPEYEHb INVIAHUPYEMBbIX PE3YJIbTATOB OBYUYEHUA o
AACHUIIVIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJIbTATAMH
OCBOEHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

Buj nesiTeJibHOCTH BHINYCKHUKA

JucuuninuHa  OXBaTbIBaeT  KPYr  BOIPOCOB,  OTHOCAIIMXCA K  MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOMY BHJIy MNPO(PEeCCHOHAILHON [EATSIBHOCTH BBITYCKHHUKA B COOTBETCTBUU C
KOMIETSHIIUSIMHA U BUJIAMU JIEATEIbHOCTH, YKa3aHHBIMU B Y4EOHOM TLIIaHE.

Meab AMCHUTIMHBI

@dopmupoBaHHe Yy OOYYalOIIMXCS TPEACTaBICHUH O CIOXKHOCTH, CBSI3HOCTH U

(YHKITMOHUPOBAHUM OWOJIOTUYECKUX HAJOPTaHU3MEHHBIX CHUCTEM H WX B3aUMOJICHCTBUU CO
Cpel10ii; 03HAKOMJICHHE C IPUHLIUIIAMU ¥ KOHIICTIIUSMU COBPEMEHHOM SKOJIOTHH.

3agaum QM CUMILUIUHBI
- I3YYHThH IKOJOTHYECKHE (PYHKIIMU U 3HAUUMOCTH JIECOB, KOJIOTHYECKHE (DAKTOPHI, BIHSIONIAE HA
KU3HB JIeCa;
- M3Y4YUTh TOCJEICTBUS TPOBEIEHHUS CIUIOMIHBIX W HE CIUIOMIHBIX PYOOK € MpPHUMEHEHHEM
arperaTHOM TEXHUKH, HOPMATHBBI Ha COXPAHHOCTH TOJPOCTAa B PA3TUYHBIX JIECOPACTHUTEIBHBIX
YCIIOBUSIX;
- U3yYHUTh BUJBI HEOIATONIPUSATHBIX BO3CHCTBUI Ha Jieca, CIOCOObI OOPHOBI ¢ HUMH WJIM CHIDKCHHUSI
WX BO3JCUCTBUS (BIUSHHUE TOXAPOB, BPEAUTENCH, OONie3HEH W MPOMBINUICHHBIX BBIOPOCOB Ha
JIECHYIO Cpeny);
- U3yYUTh OTBETCTBEHHOCTD JIECOTIONB30BaTEINEH 3a HAPYIICHHE JIECOXO35MCTBEHHBIX TPEOOBaHUI;
- U3YYHUTb BUJIbI U MAacIITaObl BO3/ICHCTBUS HA BOJHBIE PECYPCHI;
- OCBOUTbH U3MEHEHUS B OKPY KAIOIICH cpejie, HayUHO-TEXHUUECKHUE U DKOJIOTO-TEXHOJIOTUYECKHE
poOJIEMBI, CBSI3aHHBIE CO CTPOUTEIILCTBOM BOJIOXPAHUIIHUIII;
- U3yYUTh MOCJIEACTBUS BIUSHUSA IJIABAIOIICH U 3aTOIJIEHHOM JIPEBECHHBI HA BOJIHBIE OOBEKTHI.

Kon Coaepxanue Ilepeyenb MIaHUPYEMBIX pe3y/IbTATOB
KOMIIETeHIIUH KOMIIeTeHIIUH o0y4eHHUsI O AUCUMILIMHE
1 2 3

OIIK-3 TOTOBHOCTb IIPUMEHATH B | 3HATh:
MPAKTHYECKON - OCHOBHBIE TOHATHUS, TEPMHUHBI U  3aKOHBI
NeSITeIbHOCTH  MPUHLMIBI | CTPYKTYpPHOH H  (DYHKIIMOHAJIBHONH OpraHU3aIiu
palOHAIBHOTO HaJOpPTraHU3MEHHBIX OMOCUCTEM;
WCIIOJIb30BaHUS - OCHOBHBIE KOMIIOHEHTBI JIECHBIX u
MPUPOIHBIX PECYpPCOB U | YPOOIKOCUCTEM: PACTUTEIBHBIA M JKUBOTHBIH MHP,
3aLLUTBI OKpYKalOIlIEH | IIOYBBI;
cpenbl - CBOMCTBA JIECHBIX 3KOCUCTEM;

- TIOCJIEJICTBUS IPOBEIEHUS CIUIOIIHBIX W HE
CIUIOIIHBIX PYOOK C MNPUMEHEHHEM arperaTHoi
TEXHUKH, HOPMATHBBl Ha COXPAaHHOCTb MOJPOCTa B
Pa3IMYHBIX JIECOPACTUTENBHBIX YCIOBUSX;

- BUJBI HEONArompHsATHBIX BO3JCUCTBHI Ha Jieca,
crocoObl OOphOBI ¢ HUMH WM CHUXKCHHS HX
BO3JCHCTBUS (BIMSHME [10XKApOB, BPEIUTENIEH,
00s1€3Hell ¥ MPOMBILIUIEHHBIX BHIOPOCOB Ha JIECHYIO
cpeny);

- BUJbl M MacCIITaObl BO3/ICHCTBUS HA BOJHbIC
pecypchl;

yMeThb:

- HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI 3KOJOTUU B
MPAKTUYECKONH  JEeATeNIbHOCTH  TpU  pEIIeHUU
po(hecCHOHANBHBIX 3a7a4;

- HcCle10BaTh KOMIIOHEHTHI JIECHBIX OMOLIEHO30B;

- JlaBaTh _ OLEHKY  BO3JCHCTBUS  Ha




OKPYXKaIOIIYIO cpeny HETAaTUBHBIX
TEXHOTCHHBIX (PaKTOPOB

BJIA/IETh:

- OCHOBHBIMHU METOJaMH ONPEEICHUS MTOKa3aTenei
MIPOIYKTUBHOCTH, YCTOMYNBOCTH U BHJIOBOTO
pa3HooOpasus JTECHBIX (PUTOIEHO30B.

[1K-4 TOTOBHOCTh OOOCHOBBIBATH | 3HATh:

IMPUHATUC KOHKPETHOTO | - COBPCMCHHBLIC FHOG&HLHBIG U PCrUOHAJIBHBIC
TEXHUYECKOTO pellIeHus | SKOJIOTHYecKue MmpoOjaeMbl U NPUYMHBI  UX
npu pa3paboTKe | BOSHUKHOBEHHUS;

TEXHOJIOTHYECKHUX - TpoOJeMbl  COXpaHEHHs OWOpa3sHOOOpazus u
mponeccoB u PI3,Z[€J'IHﬁ, a | IPUHIUIIBL OopraHu3aln 9KOJOTUYCCKHN
TaKkKe BbIOUpATh | TPAMOTHOTO MPUPOIOIIOIH30BAHHUS.

TCXHUYCCKHUC CPCACTBA W | - OCHOBHBLIC YCJIOBUSA YCTOﬁQHBOFO COCTOsSAHUA

TEXHOJIOTHH C  YYETOM | 3KOCHUCTEM u npUYUHaX BO3HUKHOBEHUS
IKOJIOTUYECKUX TIPOLIECCOB | SKOJIOTMUECKOI0 KpU3UCa;

UX IPUMEHEHUS - OCHOBHBle TpHUPOJHBIE pecypcel Poccuum u
MOHMTOPHHT OKPY>KaIOILEN Cpebl;

- OKOJOTMYeCKHe TMPUHIUIBI  PALMOHAIBHOTO
IIPUPOIONIOIB30BaAHUS;

- I3MEHEHHUS B OKpY>Kalolleil cpesie, Hay4yHo-
TEXHUUYECKHE U IKOJIOTO-TEXHOJIOTHUECKHE
poOJIeMBI, CBA3aHHBIE CO CTPOUTEIHCTBOM
BOJIOXPaHUJIHIIL;

- MOCJIEACTBUS BIUSHUSA IJIABAIOIIEH U
3aTOTIEHHOW IPeBECHHBI Ha BOJHBIE OOBEKTHI;

yMeThb:

- HCITOJIH30BATh DKOJIOTUYECKHE METO/IbI
WCCIICIOBAHMSI B TPHPOJHBIX M HMCKYCCTBEHHBIX
ouocHcTeMax;

- IPUHUMATh PEIICHUs MPAKTUICCKOTO XapaKTepa C
LETBIO 9KOJIOTUYECKOM ONTHMH3ALNH
MIPUPOJIOTIONH30BAHUS;

- IPUMEHATH 3HAHUSA DKOJOTMYECKUX 3aKOHOB
(OYHKITMOHUPOBAHUS TPUPOIHBIX IKOCHUCTEM IS
MOBBIILIEHNUS] YPOBHS 3KOJIOTMYECKOTO CO3HAHMSA
HaCCIICHHUS.

BJaJieTh:

- HaBBIKAMH, HEOOXOAUMBIMH JUISI OCBOEHHS
TEOPETUYECKUX OCHOB U METOJ0OB IKOJIOTHH;

- METOJaMU TJTAHUPOBAHUS U MPOBEICHUS
9KOJIOTUUECKUX HCCIICTOBAHUM.

2. MECTO [JUCUHUILUIMHBI B CTPYKTYPE OBPA3OBATEJbHOHN
INPOI'PAMMBI

Huctunnuaa b1.5.27 Dkonorust oTHOCUTCS K 6a30BO# YacTH y4eOHOTO IJIaHa.

JuctumnuHa 5SKojorusi 0a3upyeTcsi Ha 3HAHUAX, MONYYCHHBIX MPH HM3YYEHUH TaKHX
y‘-IC6HI)IX JUCHUIUIMH, KaK: OCHOBBI YIPAaBJICHUA KAaYCCTBOM B JICCO3alrOTOBUTCIBHBIX U
JiepeBoIepepadaThIBAIOINX MIPOU3BOJICTBAX, TEXHOJIOTHSI JI€CO3arOTOBUTEIBHBIX u
JepeBorepepadaThIBAIONINX — MPOW3BOJCTB,  3aKOHOMATEIBHBIE  OCHOBHI  JIECOIOJIB30BAHUS,
JIECOBOJICTBO, OMOJIOTHSI, TaKCAllUs JIeca, IECHOE PECYPCOBEICHHE.

OCHOBEBIBasICh Ha HU3YUYCHUHN NCPCUYHCIICHHBIX MTUCHHUILIMH, 3KOJIOTHA IMPEACTABIISICT OCHOBY
JUTSL U3y4YeHUs JUCUUIUIMH: TEXHOJOTHUS W OOOpYyJOBaHUE JIECHBIX CKJIAJI0OB, JHEPreTHUECKOE
UCTIOJIb30BaHUE JIPEBECHOM OMOMAacChl, KOMIUIEKCHOE HCIIOIB30BaHUE JIPEBECHHBI, TepepadoTKa
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OTXO/I0B JIECOIPOMBILIUIEHHBIX TPOU3BO/ICTB.
Takoe CHCTEMHOE MEXIUCUUIUIMHADHOE M3Y4YEHHE HAlpaBlICHO Ha JIOCTHIKEHUE
tpedyemoro ®I'OC ypoBHsI MOATOTOBKU 10 KBaTU(PUKAUU OaKaiaBp.
3. PACITIPEAEJEHUE OBBEMA JUCIUAIIJIMHBI

3.1. Pacnpenesienne o0beMa AMCUMILIMHBI 110 hopMaM 00yUeHHs

Tpyooemkocms oucuyuniunvl 6 uacax
S
3| 2 5 Kypcosas
g § 2 ] paboma Buo
S S S 2,
5.. © S s g e (npoexkm), | npomensncy
Dopma 2 8| S = 3 9| § = g KOHmpons | mounoii
o0yuenusn < 5 S 3 3 2 S § § Has ammecma
O § & § S é‘ 3 g paboma, yuu
S | § S| =8 S | pepepam,
2 S| g g PIP
= S| 3 S
S| S 3
0 )
1 2 3 4 5 6 7 8 9 10 11
Ounasn 4 7 72 134 | 17 - 17 38 - 3a4eT
3aounas - - - - - - - - - -
3aounas - - - - - - - - - -
(yckopeHHoe
00y4cHHE)
OuHo-3204Hast - - - - - - - - - -

3.2. PacnpenesieHue 00beMa JMCUMILUIMHBI 0 BUAAM Y4eOHBIX 3aHATHI U TPYI0EMKOCTH

em.u. 6 Pacnpeoenenue
UHMEPAKMUE | nO cemMecmpam,
Tpyoo- | noii, akmue- uac
Buo yueonuvix 3anamuii eMKocm |HOll, UHHO08a-
b (uac.) UUUOHHOU ;
dopmax,
(uac.)
1 2 3 4
I. KonrakTHas padoTa 00y4arommxcs ¢
npemnogaBaresieM (Bcero) 34 4 34
Jlexuu (JIk) 17 - 17
[MpakTuueckue 3auarus (I13) 17 4 17
['pynmioBsie (MHAUBUAYATbHBIE) KOHCYIbTAITHN + - +
II.CamocTosiTe1bHAs1 paGoTa 00y4YaroIMXcs
38 - 38
(CP)
[MoaroroBka K MpakTUYECKUM 3aHATHIM 17 - 17
IToaroToBKa K 3a4eTy 21 - 36
II1. IlpomexkyTOUYHASI ATTECTALMS 3aUET + - +
OOmas Tpy10€MKOCTh JUCIMIUIMHHI ....... dYac. 72 - 72
3ad. efl. 2 - 2

4. COAEPKAHUE JTUCIUIIJIMHBI




4.1. Pacnipenesienue pa3iesoB JMCUMILIMHBI 10 BUIaM Y4eOHbIX 3aHSITHI

- 1JIS1 OYHOM (opmbl 0OyHeHHS:

Ao Buowl yueonwvix 3anamuil, éxniouan
paz- CaAMOCMOAMENbHYI0 PAdomy 00yuarouuxca u
dena Haumenosanue Tpyooem- mpyooemkocmy; (uac.)

u memap‘gfceﬂ::nljlmnbl l??til’::ij’ yueouvie sansmiis CAMOCMOAMENLH

memol " | npakmutdecKue asa paboma
JleKyuu 3aHaAmun oﬁyualomuxc;l*
1 2 3 4 5 6
1. PoJb 3Ko0JI0THHM B COBpPeMEHHOM 16 5 3 8
o0uecTBe.

1.1. [Ipeamer u 3a1a4M SKOJIOTHH 1 1 - -

1.2. Opranusm u (HakTopsl cpeasl 4 2 - 2

1.3. OKosorus nomyssuui 11 2 3 6

2. JKocucTEMBI 26 6 6 14

2.1. DKOCUCTEMBI 4 2 - 2

2.2. Pa3surtue sxocuctem. Cykiieccuu 11 2 3 6

2.3. Buochepa KaK riio0aabHas 11 2 3 6

9KOCHUCTEMA

3. 3arpsizHeHue OKpYy:xaoumei 30 6 8 16

cpeasbl

3.1. 3arpsi3HeHue aTMoc(hepHOro 15 2 5 8

BO3aYyXa
3.2. 310pOBbE UETOBEKa 4 2 - 2
3.3. I'moGanbHbIe 9KOJIOTHYECKUE 11 2 3 6
PO0JIEMBI
HUTOI'O 72 17 17 38

4.2. Conep:xaHue JMCUMILIMHBI, CTPYKTYPHPOBaHHOE 10 pa3iejiaM U TeMaM

Pa3nen 1. Poab 3k0/10rMu B COBpeMEeHHOM 0011IeCTBe.
Tema 1.1. [Ipeamer u 321241 3KOJIOTHH

B mocnennne 30-40 yer BHMMaHHME oOmiecTBa K IpoOjeMaM B3aUMOJCHCTBHUS YEIIOBEUECKOU
[UBUJIM3AIUN C OKPYKAIOIIEH CPeloil pe3Ko YCHIIMIOCh. DTO U MOHATHO: Haja Ouocdepoit 3emmun
HaBHCJIa yrpo3a CO CTOPOHBI MaJEHBKOW YacTH 3TOM Ouocdepbl — yenoBedecTBa. AKTyalbHOMN
cTajia TpoOJieMa OXpaHbl MPUPOIBI, BEAb HHUKAKOEC OOMIECTBEHHOE WM TEXHHYECKOE
COBEPIICHCTBOBAaHUE HE O0OECIIEUYMBAECT BO3MOXKHOCTh JKHU3HENEATCILHOCTH YEJIOBEKa BOIPEKHU
3aKoHaM Mpupoibl. Jlaxke BBIMAS B KOCMOC M HAay4YMBIIMCh MHOTHE MECSIbI KUTh TMOJ BOIOW,
YEJIOBEK OCTaéTCs OWOJIOTMYECKMM BHJIOM, CYIIECTBOBAHHE KOTOPOTO HEPA3PHIBHO CBS3aHO C
onpencnéHHbIMA  ycinoBusMH  ((pakTopamu) cpempl: TEMIEpaTypoil, BIAKHOCTBIO, Ta30BBIM
COCTaBOM BO3/yXa, KAU€CTBOM BOJIbI, COCTABOM ITHIIH, YPOBHEM PaMOAKTUBHOCTHU U J.

VIcTOYHMKaMU XHMHUYECKOTO 3arps3HEeHust OMocdepbl CTaau MPAKTHYECKH BCE IMPOMBIIIICHHbIE
NPEANpUATHS, TPAHCIOPT, BCce Oojiee WIM MEHEe KpYIHble HAceIEHHbIE IyHKThI, 30HbI OT/AbIXA,
KPYIIHBIE )KUBOTHOBOJYECKUE KOMILJIEKCHI, TEPPUTOPUH, 3aHATHIC TAXOTHBIMU 3EMIISIMHU.
3arps3HEHUE HAa3eMHBIX OHOreoLEHO30B OOBIYHO HAUMHAETCS C YacTUYHOIO YrHETEHMs
OpraHM3MOB, HACEIIOIIMX IIOYBBI M IIOBEPXHOCTHBIE BOJBI, 3aTeéM CTpPajacT BbICIIAS
PaCTUTENBHOCTh U, HAKOHEL, HAYMHAETCA Aerpajalus [104YB U pa3pylICHUE IIOYBEHHOIO IIOKPOBA.
Harnsinuelid M XapakTepHBI MpUMEpP KOHEYHOrO pe3yibraTa — (OPMHUPOBAHHE TEXHOTCHHBIX
IYCTBhIHb BOJU3U KPYIHBIX IPOMBIIIJICHHBIX KOMOMHATOB U XMMUYECKHUX 3aBOJIOB.

B mocnennue nBa gecstuneTsi 03a00YCHHOCTH JIFOACH W, MPEKIE BCEro YYEHBIX, Mepepociia B
cepbE3Hoe OecroKOMCTBO. DTO CBA3aHO C YXYALICHHEM KauecTBa OKpY’Kalolled uenoBeKa
IIPUPOJHOU CPEBI.




O0vém aHmponoceHH020 8030€liCMBUsl HA NPUPOOY U OKPYIHCAIOWYI0 Yenogeka cpedy 6 XX eexe
CMAN CTUWKOM GeIUK U NPUOTUSUICS K npedery YCmoudugocmu o6uocgepvl, a no HeKomopvim
napamempam u npes3ouéi e2o.

N3mMmeHeHne maciitaboB X035CTBEHHON € TENLHOCTH.

ITokazarenn Hauano XX B. Konen XX B.

BajioBoit MUPOBOIi IPOAYKT, MIIPA. $ 60 20 000

UucaeHHOCTh HaceIeHUs, MIIPJ. Yell. 1,0 6,0

[ToTpebenne NpecHoi BOABL, MIPI. M’ 360 4000

[ToTpebeHue YucToi MPOAYKIMH OUOTHI, %o | 40

CoxkpartieHue 4nciia BUj0B, % - 20

[Inomane, HapyIeHHas: X035UCTBEHHON AEATENbHOCTHIO, 20 60

%

[ToTpebnenue suepruu | Bo3spocio B 12
pa3 (yABOCHHE
Ka)kaple 25
JIeT)

Ocnosnble IKo102u"ecKue npoodiemol:

1. cokparieHue MiIoIaau MPUPOIHBIX IKOCHUCTEM, COXpaHUIOCh He Ooee 27 %
HEHAPYIICHHBIX TUIOMIaIeH (PaKTHISCKHU TIOTHOCTRIO UCYE3JIH TAaKUe KPYITHBIC
AKOCHUCTEMBI, KaK CTEIIN);

2. COKpalleHHUe TUIOMAIH TPOMIecKuX JecoB (Ha 200 Teic. KM B rox, mmu 20 MIIH. Ta).

[Inomane cymu, 3aHsTas jJecamu, yMeHbIuiaachk ¢ 75 10 25%;

MCYE3HOBEHHE OMOJIOTHYECKUX BUIOB (B TOJ Micue3aeT oT 5 10 15 ThIC. BUIOB);
M3MEHEHHE KIMMarta BCleACTBHE U3MEHEHHs OallaHca ra3oB B atMocdepe (rnodanbHoe
MOTEIJICHHE);

pa3pylieHre 030HOBOTO CJIOs, TIOSBIIEHUE 030HOBBIX JIBIP;

3arpsi3HeHHEe MUpPOBOIO OKEaHa;

HAKOIUICHHE BPEIHBIX BEUIECTB B BOJIE, IIOYBE, BO3IyXE;

OITYCTHIHWBAHWE TUTAHETHI,

Jerpajanus 3eMelnb (3po3us IOYB, CHIDKEHUE TUIO0POIHS, 3aCOJICHHE MTOUB);

. 0011I€€ UCTOIICHUE M HEXBATKaA MIPUPOIHBIX PECYPCOB;

. yBeIMUYEHUE TOTPeOIeHUs] MPEeCcCHON BOABI (HAa TPOU3BOACTBO OJHOW TOHHBI OyMa>KHOM
MacChl PacxXoayeTcsl TPUCTa THICAY JINTPOB IMPECHOW BOJABI, @ HA HM3TOTOBJICHUEC TOHHBI
IUTACTUKA — CBBINIE MUJUTHOHA JIUTPOB). YenoBek MpuOIU3WICS K MPEAebHO TOMYCTUMBIM
npenenaM u3bAaTus Boj u3 pek (mpumepHo 10% ot croka);

12. HaKoMJIEHNE Ha MOBEPXHOCTHU CYIITU OBITOBOTO MyCOpa U MIPOMBIIIIICHHBIX OTXO/I0B;

13. abGcomoTHOE TIepeHaceIeHHE 3eMITH;

14. yxyauieHue cpe/ibl )KU3HU U Ka4eCcTBa KU3HU (TeHETHYECKHE U HOBBIE 3a00IeBaHUs,
MTOHIKEHUE IMMYHHOTO CTaTyca);

15. yBenuueHre TEXHOTEHHBIX aBapuii U kKatacTpod (poct ymiepda u yrcna xepTB Ha 5-10 % B
ron).

B 1e1oM coBpeMeHHBIN 4YelOBEK BOBJICKAET B MPOM3BOJACTBO M MOTPEOJICHHE TaKOe KOTUYECTBO

BEIECTBA W JHEPTUH, KOTOPOE B JCCATKHM W COTHH pa3 MPEBHINIACT €r0 YHCTO OMOJIOTHYCCKHE

notpebnocTH. [loTpedHOCTH MIO/ICH B pecypcax CTAHOBATCS HECOM3MEPUMBIMH C BO3MOXKHOCTSIMU

onoceprl. Ecnu uncneHHoCcTh HaceneHus ynaamBaercs Kaxasie 30-40 ner, To moTpebieHHE

pecypcoB — yepe3 8-10 ner. [1o 3TUM ke 3aKOHOMEPHOCTSIM YBEITMYMBACTCS KOTUYECTBO OTXOJIOB U

WX BO3JICHICTBHE HA CPELY.

bl

SIS0 awm
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I'naBHbIe Mpo0JIeMBI.
» Pe3koe cokpamieHue IUIONIAJN HEHAPYIICHHBIX €CTECTBEHHBIX 3KOCHCTEM, YMCHBIIICHUE
OMOJIOTUYECKOT0 pa3HO00pas3ysl, HapyIlalollee YCTOMYMBOCTh MPUPOIHBIX SKOCUCTEM.



» lloTpebneHne W HM3BATHE YEITOBEKOM BO300OHOBHUMBIX MPUPOAHBIX PECYpPCOB — MPECHOMN
BOJIbI, TIOYBEHHOT'O I'yMyca, OMOMAacChl PACTEHUH — JIOCTHIVIO KPUTHYECKOH CKOPOCTH U
MMPEBBICUIIO TCMIIbI UX €CTCCTBECHHOT'O BOCIIPOMU3BOACTBA.

» HcromeHue TpaIuIIMOHHBIX HEBO30OHOBUMBIX SHEPTETUYECKUX U CHIPHEBBIX PECYPCOB.

> 3ar‘p${3HeHI/Ie Cp€Aanl BEIICCTBAMH W MaTCpuaiaMu, HC YTHIM3UPYECMBIMU B €CTCCTBCHHBIX
NPUPOJTHBIX KPYrOBOPOTaxX. 3arpsi3HEHHWE BEAET K HEOIAaronpHUsTHBIM KIMMAaTHYECKUM
W3MEHEHUSIM, CO31aéT yrpo3y 310POBBIO JIIOJICH, BBI3BIBACT JETPATAIIIO YIKOCHCTEM.

Bcé »To 03HauaeT HacmynjeHue 2N00AIbHO20 IKOJIOSUYECKO20 Kpusuca.

IKonocuueckuii Kpusuc — 3TO KPHUTHYECKOE COCTOSIHUE OKpYJKaromed Cpeapl, BBI3BAHHOE
PaCTOYHTEILHBIM UCIIOIB30BaHMEM IPUPOIHBIX PECYpPCOB (BOJbI, BO3yXa, MIOYBBI, PACTHTEILHOTO
U JKMBOTHOTO MHpa) M 3arpsi3HEHHUEM OKPYXKAaIOIIeH cpelbl, KOTOPOE YIpOXKaeT CYyIIECTBOBAHHIO
YeJIoBeKa.

IKonozuueckuli Kpusuc — HanpsHKEHHOE COCTOSIHUE B3aMMOOTHOIICHUI MEXIy YeJIOBEUECTBOM U
NPUPONION, XapaKTEepU3yIoLIeecss HECOOTBETCTBHEM pa3BUTUS NPOM3BOAUTEIBHBIX CHI U
NPOM3BOJICTBEHHBIX ~ OTHOIICHW B YEIOBEYECKOM  OOINECTBE  PECYPCOIKOIOTHICCKUM
BO3MOKHOCTSIM Ouochepsbl.

JkoJioruyeckas curyauus B Poccun.

Teppuroputo Poccun 00bI4HO pazOuBarOT Ha Tpu pervoHa: EBpomeiickuii, Ypanbckuii, Cubups u
Haneauii BocTok.

EBpornelickasg yacte Poccun, rae mpokuBaeT OCHOBHAs YacTh HACEJIEHHUS, OTACIBHBIE PETMOHBI
VYpana u CuOupu HaXoAsTCs B YCIOBUSX 3KOJOTMYECKOTO KPHU3UCA: SKOCHUCTEMBI IOTEPSIIH
CIIOCOOHOCTh K CAMOOYMILIEHHMIO, PE3KO CHU3MWIOCh NPOM3BOJACTBO OHMOMAcChl, UAET pacmaj
AKOCHUCTEM, JIETPajaliis U OIyCThIHUBAHUE 3€Mellb, COKpAIlaeTCsl IUIOLIalb JIECOB U3-3a BHIPYOKHU U
BBIFOpaHMA (10 2 MJIH. Ta B Iofl). Apeajibl ¢ CHJIbHBIMU Jie(OpMalusiMi IPUPOAHOI Cpebl UMEIOT
pasmepbl B 10-15 ThIC. KM® M IPUXOJATCS B CPEAHEM Ha Kaxkable 70 THIC. KM® TEDPUTOPHH.

[To npenBapurenbHbIM noAcuéTaM, B mpeaenax Poccun Hambosee HeOIaromnpusTHbIE
SKOJIOTUYECKUE CUTYallUH B IIOCJIEIHHE TObI OTMEYAINCh Ha ILIOMAAM OKoo 2,5 miH. km” (15 %
Bcell Teppuropun). C yu€Tom JierpajupoBaHHBIX MACTOMUIN 3T BEJIWYMHA MOXeET AocTurath 18-20
%.

Oxono 60% poccHsiH MPOXKHUBAIOT B IKOJOTMYECKU HEOIaronpHusTHRIX yciaoBusax. Toabko 15 %
ropoJckux xuteneil Poccum KUBYT Ha TEppUTOpUSIX, IA€ YPOBEHb 3arps3HEHHs] BO3TyXa
cooTBeTcTBYeT HOopMaTuBaM. Iloutu 50 % HaceneHMs BBIHYKIEHO IOJIb30BaThCS BOJOM, Ka4ECTBO
KOTOpOI HE OTBEYAECT YCTAHOBJIEHHBIM HOopMaM. [Ipu 3ToM JBe TpeTH BOJHBIX HCTOUYHUKOB Poccun
He mpuroansl st nuthsa. KpynHeiimme pexu Poccum 3arps3HeHbl (eHOTAMH U TSHKETBIMHU
Metautlamu. B HeBy kaxawlii JeHb MMONANAET MPUMEPHO 2 THIC.TOHH 3arps3HAIOIIMX BEIIECTB. B
Boure xonmnuectBo ¢enosnos mpesbimaeT IIJIK B 5-20 pa3. B 1990 r. B Bonre yxe Henb3s ObLI0
BCTPETUTH 3/I0POBYIO pbIOy. AHrapa 3arpsi3HeHa peHOJIaMU U PTYThIO.

B nepuon 1991-1999 r. B Poccun HeratuBHoe BozaeiictBue Ha OC cokpamanoch, B T.4. B
pe3ysibTaTe IOCJIE0BATEIbHO MPOBOAMBILENHCS MNPUPOJOOXpAaHHOW pabdoThl. OgHAKO, COTJIACHO
JMaHHbIM «/lokiana 00 03710pOBJIEHUM SKOJOTHUECKOW 0O0CTaHOBKM B P®», omyOIuMKoBaHHOM B
2003 r., ¢ 2000 r. B quHamuke coctostuuss OC HaMeTWINCh OTpHLlaTeabHble epeMensl, B 2001 r.
9Ta HeraTuBHas TeHJeHIus 3akpenwiack. B 2000 r. Bnepsble 3a nociaenHue S JIeT 3aperucTpupoBaH
POCT IPOMBINIUIEHHBIX BBIOPOCOB B atMochepy (Ha 3,5% k ypoBHIO 1999 1.). OT™MEUEH Takke pocT
cOpoca 3arpsi3HEHHBIX CTOYHBIX BOJI B TOBEPXHOCTHbIE BOJHbIE 00BeKThl. 3a mepuojg 2000 r.
oOpazoBasiocs Oonee 120 muH. T TBEPABIX 0TX010B (Ha 22% BbIme ypoBHS 1999 r.). O0bEM
MOJTHOCTBIO 00€3BpekeHHBIX 0TX0A0B B 2000 r. CHU3WICA MOYTHU HA OAHY TPETh MO CPABHEHUIO C
MPEbIIYIIUM FOJIOM.

[ToBcemecTHO B Poccuu ocTpbl MpoOaeMbl HCTOIIEHUS CEMbCKOX03IHCTBEHHBIX YTOAUN, CHIDKEHUS
IUI0J0POIUS TIOYB.

BricTpo cokpainaercs 6uonoruyeckoe pasHooopasue npupoasl Poccun, THOHYT 3KOCUCTEMBI JIECOB,
TyHJIpbI, 60710T. Kak/1blil 1ecsaThlii BUJ pacTEHUI U )KUBOTHBIX HAXOJUTCS Ha IPaHU MCUE3HOBEHUSI.
Bwmecte ¢ Tem Poccust pacnionaraet 00JbIIoN IUIOMAAbI0 HEHAPYIIEHHBIX TPUPOIHBIX SKOCHCTEM -
Talru, TyHIPH (0KOJO0 65 % TEeppUTOpPUH CTpaHbl), KOTOPHIE SBISIOTCS HAIIUM TJIABHBIM
HOPUPOAHBIM OOTaTCTBOM M OJHOM M3 HEMHOI'MX o0sacTeil crabunnzanuu 6uocdepsl Beel MIIaHEThI.
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Jns mupa B I€JIOM Ha3BaHHBIM IOKa3aTeNlb HEHApPYIIEHHBIX SKOCUCTEM cocTaBisieT 27%.
Heo6xo1nmMo oco3HaHuE UCKIIOYUTEIBLHON BaXXHOCTH COXpaHEHUs 3Toro pecypca. B EBponeiickoii
YaCTH ATO MPEXKIE BCETO CEBEPO-BOCTOYHBIC PANOHBI; B A3MATCKOM YacTH — IIOYTH BECH CEBEP
Bocrounoii Cubupu u [lansHero BocToka, a Takxke oOmmpHble paiions! 3anaanoit Cubupu.

B nocneanue roael gemorpaduyeckas cUTyalusi B CTpaHe KpaiiHe ocioxHuiIack. CMEpTHOCTb
IIpEBBILIAET POKIAaEMOCTh B 1,7 pa3a. ExxeronHo Hacenenue Poccun cokpaiaercst mouTd Ha 1 MuH.
yenoBeK. COCTOSHME 3/10pOBbsl IOJPOCTKOB MOYKHO OXapaKTepU30BaTh Kak KpPUTHUECKOE.
[TpoBepka, npoBeacunas B 1136 mkomax B Hambosee Onaromony4Hoit Bonrorpanackoit o6macty,
BBISIBWJIA KpallHE HEYJOBJIETBOPUTEIBHOE IOJOKEHHE CO 30POBBEM IIKOJBHUKOB. B HavanbHBIX
KJlaccaxX 3/I0pOBBIMM SIBJSIFOTCSL TOJIBKO 25% Yy4YEHUKOB, a B CTaplIMX Kjaccax HMX 4YHUCIIO
yMEHbIIaeTcst 10 Kputndeckoil otMeTku — 13%. Ko BpeMeHn OKOHUaHUS LIKOJIbI BBIITYCKHUKH yKe
UMEIOT LIeJbIi Habop cepbE3HBIX O0NIe3HEH.

IIpeamer 3xoj10rum.

Kak camocrosaTenbHass Hayka »3Konorus copmupoanach npubnusuresnsHo k 1900 r. Tepmun
«QKOJIOTHs» ObUI MpEe/IokKEeH HeMeUkuM OuonoroMm DpHcTtoMm ['exkkenem B 1866 r. Dkomjorus (0T
rped. oicos — 1oM u logos — Hayka) B OyKBaJIbHOM CMBICIIE — HayKa 0 MecTooOuTaHuu. [ exkemnb aan
HKOJIOTMM KaK HayKe ucuepnbiBaroliee onpeneneHue: «llox skomorueil Mpl MOHMMaeM CyMMY
3HAaHUHU, OTHOCSIUMXCS K DKOHOMHUKE NPUPOABI: U3yUYEHUE BCEH COBOKYITHOCTH B3aMMOOTHOLIECHUM
KUBOTHOTO C OKPY>KAarOLIEH €ro Cpeloi, Kak OpraHW4YeCKOM, TaK U HEOPraHWUYECKOM, W, IPEkKIe
BCET0 — €ro JAPY>KECTBEHHBIX WM BPaKIACOHBIX OTHOILEHHH C TEMHU JKUBOTHBIMU M PACTEHHSIMHU, C
KOTOPBIMH OHO IPSIMO MJIM KOCBEHHO BCTYIIAET B KOHTAKT.
IKonozua (Kak yacmy 0u0102u1) — 3TO HAyKa O B3aUMOOTHOILEHUAX KUBBIX OPIaHU3MOB MEXIY
co00¥ U C OKpyXarolen CpeIou.
B 6uoskonozuu 0OBIYHO BBIJCHSAIOT HECKOJIIBKO B3aMMOCBSA3aHHBIX Pa3JeNiOB, KOTOpbIE HHOTJA
paccMaTpuBalOT KaK OTAEIbHbIE JUCIUIIUHBI:

*  Aymsxonozus, WA 3KOJIOTUS OPraHU3MOB (IIPEAMET U3YyUEHUS - OPraHU3M M €r0 Cpela, T.c.

B3aMMOOTHOIIIEHUSI 0cO0el ¢ (hakTOpaMu Cpejibl).

" Jlemosxonocus, WIA TIONYJSLUUOHHAs DKOJOrMs (M3ydaeT CTPYKTypy U JUHAMHKY
HOMYJISIIMA  OTZAEIbHBIX BHUJIOB, B3aMMOOTHOILIEHHUS MEXIy OpraHu3MaMu B IIpefesax
nomynsnuii u cpenoit oburtanus). C pa3BUTHEM MOMYJSALMOHHON SKOJIOTUU CBSI3aHO
pelieHre TakuxX npoOsieM, KaK MEXaHU3Mbl pPEeryJsiiMd YHCIEHHOCTH OpraHu3MOB,
ONTUMAaJbHAsl IUIOTHOCTb U JIOIYCTUMBIE HOPMBI U3BATUSA W3 NOIYJSILMHA HCIIOJIB3YEMBIX
BUJIOB, HAaIIpUMEp B ClIydae MPOMBICIOBOTO JIOBA; YHUUTOXKEHUE MOIYJISIMNA 1pu OopbOe ¢
BPEAUTEISIMMU.

»  Cunskonozus (buoyenonoeus) — KOIOTUsI OMOIIEHO30B (MPEAMET U3YUCHHS - MHOTOBHIOBOE
COOOIIIECTBO, T.€. CHUHIKOJOTHS — 3TO y4E€HHE O COOOIIECTBAX Pa3HBIX BHJIOB PACTCHUH,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB B UX B3aMMOJICHCTBHH JIPYT C IPYTOM).

* buoceoyenonocusi — ydeHue 00 OIKOCUCTeMax, WM OuoreouneHo3ax. PaccmaTtpuBaeT
HKOJIOTMYECKUE 3aKOHOMEPHOCTH (DYHKLIMOHUPOBAHUS SKOCHCTEM.

»  [Tobanvuas sxonozus (yaenue o ouocdepe 3emin).

[lo oTHOmIEHMIO K [OpeIMETaM H3yYeHHs OKOJOIHMIO  IOJAPA3JelsloT Ha  SKOJOTHIO
MHUKPOOPIaHU3MOB, PACTEHUH, )KUBOTHBIX.

C yuétoM cpelbl, MPUPOIHO-KIMMATUYECKUX 30H U KOMIIOHEHTOB CPEJbl BBIACISAIOT 3KOJIOIHIO
CyIlHU, MPECHBIX BOJOEMOB, MOpEH, TYHIApBI, JECOB, IIyCTbIHb, MOPCKUX O€pEroB, KOPaJIOBBIX
pudoOB U T.1I.

B 06uosKon0rMM OCHOBHOE BHUMAHME YAEISETCS MPUPOAHBIM (aOMOTUYECKUM U OMOTHYECKHM)
dakTopaM, HX JEHCTBUIO B €CTECTBEHHBIX JKOocHcTeMax. B  OpuUKIaaHOW — HKOJIOTHH
paccMaTpuBaIOTCs aHTPOIIOTE€HHbIE (PAKTOPHI, crienupuKa UX ACUCTBUS B MPUPOTHBIX, IPUPOTHO-
AQHTPOIIOTEHHBIX ~ W AHTPOIOTEHHBIX  CHUCTeMax  (arpoleHO3bl,  IOCENEeHUs,  Tropoja,
IIPOU3BO/JICTBEHHbIE KOMIUIEKCHI).



Kpyr BompocoB, paccMaTpuBaeMbIX B HPUKIAOHOW IKO002UU, B CAMOM OOLIEM IIIAHE MOXKHO
00BEeIMHUTD B IBa pa3jena:

1. skosormyeckue mNpoOIEMbI, MOPOKAAEMBIE IEATEIBHOCTBIO YEIIOBEKAa, HUX COJAEpKaHHeE,

IIPUYUHBI U CIIEJICTBUS;

2. CyUIeCTBYIOIIUE U MPOTHO3UPYEMBIE ITyTH U CPEJICTBA PELICHUS SKOJIOTUYECKUX POOIIEM.
D¢ hexkTUBHOCTH pelieHus MpobieM, CBA3aHHBIX ¢ AaHTPOIOI'CHHBIM BO3ACHCTBUEM Ha MPUPOIHYIO
cpelny, MpsIMO 3aBUCUT OT TOTO, B KAKOW CTENEHU MPUMEHSEMbIE MEPHI COIJIacyIlOTCs C 3aKOHAMHU
oOmielt skosoruu. YenmoBeuecTBO JOKHO OCO3HATh, YTO MPOTUBOPEUUS MEXKIY UEIOBEKOM U
cpenoil ero oOuTaHHSA HE MOrYT OBbIThb CHATBI 0€3 OCHOBAaTEJNbHBIX M Pa3HOCTOPOHHHUX
HKOJIOTUUECKUX 3HAaHUM M 0e3 CepbE3HBIX SKOHOMHYECKHUX 3arpar. Takue KOMIIEHCAllMOHHBIE
3aTpaThl C KaKJIOM r'0JIOM YBEIUUHUBAIOTCS.

B nocnennue necsatuieTus Npou3oLUIo ObICTpOE paciiupeHue sKonoruu. Boopas B ce0st mpoOiaeMbl
OKpYXaroIle cpesbl, OHAa HE TOJbKO UCHOJIb3YET JOCTHKEHUS APYTUX pa3/ieioB OHWOJIOTUU, HO U
BTOPraeTcsi B CMEXHbIe ¢ OMOJOrHel AMCUUIUIMHBI — B HaykKd o 3emie, B (GU3UKYy U XHUMHUIO, B
pa3inyuHble MH)KEHEPHbIE OTPACiM, HAXOAUT NMPUIOKEHUS 3a MpejeaMi €CTECTBEHHBIX HayK — B
HKOHOMHMKE, MOJIUTUKE, COLMOIOTUU. DTOT MpOLecC NPOHUKHOBEHHS UACH U MPOOJIeM SKOJIOTUH B
JIpyrue o01acTy 3HaHUS MOJTyYrsI Ha3BaHUE IKOJI02U3ayUU. DKOJIOTH3AUs OTBEYAET NOTpeOHOCTH
oOmiecTBa B 00BbEIMHEHUN HAYKU M MPAKTUKU JJIS IPEOTBPAILCHHS SKOJIOTHYECKOM KaTtacTpodsbl.
DKOJIOTUS IPEeBpaTHIIACh U3 YACTHOT'O pasjesia OMOJIOruM, 3HaKOMOT0 Y3KOMY KpYTy CIIELUAINCTOB,
B OOIIMPHBIA M emé OKOHYATEeNbHO He C(HOPMHUPOBABILUIICS KOMIUIEKC (yHIaMEHTAIbHBIX H
MPUKIIATHBIX JUCLUUIUIMH.

PaccmoTpuMm, ueM 3aHUMAIOTCS. HEKOTOPBIE IPUKIIAHBIE DKOJIOTHYECKUE TUCLUIUIMHBI.
buocghepnan sxkonocua nzyqaer riodanbHble U3MEHEHUS, KOTOPbIE MPOUCXO/IAT HA HAlllel IJIaHEeTe
B PE3YJIbTATE BO3EHUCTBUS X03SMCTBEHHOM €ATENbHOCTH Y€JI0BEKAa HA IPUPOIHBIE SIBJICHUS.
Ilpomvrtunennaa 3Konocus W3y4yaeT BIMSHHUE BBIOPOCOB IPOMBIIUIEHHBIX MPEINpUITUA Ha
OKpPYXKaloIIyl0 Cpely M BO3MOXXHOCTH CHMKEHHMS 3TOIO BIMSHMSA 3a CUYET COBEPLLIEHCTBOBAHMS
TEXHOJIOTMM ¥ OYMCTHBIX COOPYKEHHM.

T'opoockaa 3Konoz2una N3y4aeT BO3MOXKHOCTHU YJIyUILIEHHs Cpe/ibl OOMTaHUS YeJIOBEKa B TOPOJIE.
Meouyunckasa 3Kkonocus wsydaeT OOJIE3HHM 4YEJIOBEKa, CBA3AHHbBIE C 3arpsA3HEHUEM Cpellbl, U
CIOCOOBI X NPEAYNpPEXACHUS U JeueHHs. 30pOBbE HACENCHHs 000 TeppUTOpUU — JTYyUIIHM
[I0Ka3aTeNb COCTOSIHUS CPEJibl €r0 OOUTaHUS.

Cenbckoxo3aiicmeennaa IK0a02ua W3y4yaeT CIOCOObI MOJYYEHUS CEelIbCKOXO3HCTBEHHOM
NPOAYKIMHU O€3 HCTOLIEHUS PECYPCOB IOYUBHI U JIYTOB U CHOCOOBI MPOM3BOACTBA 3KOJOTMYECKU
YUCTBIX MPOAYKTOB (T.€. TPOJIYKTOB, HE 3arpsA3HEHHBIX ONACHBIMHU I 3/I0pPOBbSl YEJIOBEKA
BEILIECTBAMH).

Jlecnasa 3Konocusa w3ydaeT CrocoObl HCIOJNB30BAHUS PECYPCOB JIECOB IMPH HUX IOCTOSHHOM
BOCCTAHOBJICHMM, a TaK)K€ pOJib, KOTOPYI0 HWIPAIOT Jieca B MOJJAEPKAHUU BOJHOIO pEKUMa
naHaAmagToB.

JKonozusa mynop u3ydaeT ciocoObl palluOHAILHOTO MPUPOIOIIOIb30BAHNS B TYHAPE U JIECOTYHAPE
— OJIEHEBOJCTBO M OXOTa. BaKHBIM HalpaBICHHEM B SKOJIOTMM TYHAP B IIOCIEIHEE IECATUIETUE
CTJI0 M3YyYCHHE BIHWSHHUS Ha JKOCUCTEMBbI J00buM HedTHM W raza W pa3paboTKa CHocoO0OB
YMEHBILIEHUS BPEIHOTO BO3AEHCTBUS IPOMBIIIJIEHHOCTH.

JKonocusa mopeil W3ydyaeT BIUSHUE XO3AWCTBEHHOM JEATENIbHOCTH 4YeJIOBEKa Ha MOPCKHUE
HKOCHUCTEMBI, & UIMEHHO: 3arpsi3HeHHe Ipu 100bue He(hTH U Traza Ha menabde, npu cOpacklBaHUU B
BOJY IPOMBIIIJIEHHBIX U OBITOBBIX CTOKOB M TBEPABIX OTXOOB, B TOM YHCJIE C MOPCKUX CYAOB. JTa
HayKa pa3pabaThIBaeT METO/Ibl BOCCTAHOBIICHHS U TOJIEPKKA MOPCKUX IKOCUCTEM.
Mamemamuueckas 3K0102us MOJIEIUPYET SKOJIOTMUECKHUE MTPOLIECCHI, T.€. OTKJIOHEHUS B IPUPOJIE,
KOTOpBIE TPOU30MAYT IPU U3MEHEHUH IKOJIOTUYECKUX YCIOBUM.

Xumuueckaa 3IKkonoczun pa3zpabaTblBa€T METOJbl ONPEICNICHUS BEIIECTB - 3arps3HUTEINEH,
NOMAAAIMX B aTMocdepy, BOLy, MOYBY U MPOIYKTHI MUTAHUS, CHOCOOBI XHUMHUYECKOM OYUCTKH
ra3o00pa3HbIX, )KUJIKUX U TBEPABIX OTXOJIOB M HOBBIE TEXHOJOTMU MPOU3BOJACTBA, IPU KOTOPBIX
KOJIMYECTBO OTXOJ0B YMEHBILAETCS.
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DKonomuueckaa IKonozus  pa3pabaTHIBACT HKOHOMUYECKHE MEXaHH3MbI  PAIMOHAIBHOTO
IPUPOAONOIB30BAHUS — OLIEHKH CTOMMOCTH PeCcypcoB (BOja, IpeBecuHa, He(PTh U T.1.) U pa3Mepsl
mtpadoB 3a 3arpsA3HEHMUSL.

FOpuouueckan 3konozus pa3padbaTbiBaeT CUCTEMY 3aKOHOB, HAIIPABJICHHBIX Ha 3aLUTY IPUPO/IBI.

MeToabl NPUKJIATHOM IKOJIOTHH.

MeTop1 IPUKITATHOM SKOJIOTHH_OBICTPO pa3BuBatOTCs. EE BaXKHBIMU CpeJCTBAMH CTAaHOBSITCS:

» KOMIUIEKCHBIH 9KOJIOTO-9KOHOMHUYECKUI aHAIN3 COCTOSIHUSI TEPPUTOPHIA;

» METOJbl HMHXCHEPHO-3KOJOTMYECKMX HW3bICKAHUW, HEOOXOMUMBIX JIJISI ONTHMAIbHOTO
pa3sMelIeHus, NPOCKTUPOBAHMS, CTPOUTEIBCTBA M PEKOHCTPYKIMU TPaXIAHCKUX U
XO3SIICTBEHHBIX 0OBEKTOB;

» METOJIbI OIICHKH BIIUSHUS TEXHOTCHHBIX 3arps3HCHUN W JeTpajlallii OKPYKAOIIEH cpeIbl
Ha 3/10pOBbE JIFOJEH;

» METOJbl KOHTPOJISI  XO3SHUCTBEHHOW JCATEIBHOCTH: OKOJOTHMYECKHH MOHHTOpPHHT;
HKOJIOTMYECKAsl aTTeCTalUsl U MaclOpPTU3allUs XO3SIMCTBEHHBIX OOBEKTOB; IKOJIOTHYECKAs
AKCHEPTHU3A.

Baxxneiune odujue 3a0auu cogpemeHHOll IKON0O2UU:

I. [InarHoCTMKa COCTOSIHUSI HPUPOABI IUIAHETBI M €€ pecypcoB, OMNPEACNICHHE TMopora
BBIHOCJIMBOCTH JKUBOM MPUPOJBI MO OTHOIICHHUIO K aHTPOIMOTEHHOW HArpyske (U3BSTHIO
OMOJIOTUYECKUX PECYPCOB, 3arPSI3HEHUIO CPEJIbl, I3MEHEHHUSAM KINMaTa).

2. Pa3paboTka mpOrHO30B HM3MEHEHUN OHoc(epsl M COCTOSHUS OKpYXKAIOUIeH cpeapl Mpu
Pa3HBIX CLIEHAPUSAX YKOHOMHYECKOTO M COLIMAIIBHOTO Pa3BUTHA YEJIOBEUECTBA.

3. ®opMUpOBaHUE 3KOJOTMYECKH OPUEHTHPOBAHHOM CTpPATErvH IOBEICHUS 4YEIOBEYECKOIO
06III€CTBa ¥ DKOJIOTHYECKH YHUCTBIX TEXHOJIOTHH.

Tema 1.2. Opranusm u ¢pakTopbl cpebl

Cpeoa obumanus — 370 4acTh NPUPOBI, KOTOpPAsk OKPY>KAeT KUBOU OPraHU3M U C KOTOPOM
OH HEMOCPEJCTBEHHO B3aMOJICHCTBYET.

JIroboe >kMBOE CYIIECTBO JKUBET B CJIOKHOM W MEHSIOMIEMCS MHUPE, TOCTOSHHO
MPHUCTIOCAOIUBAsACh K HEMY U PErylupys CBOIO >KU3HEACSITEIbHOCTh B COOTBETCTBUU C €0
M3MEHEHUSIMU U TOTPeOJIsis MOCTYNAOIIKEe U3BHE MAaTEPUIO, SHEPTUI0, HUH(POPMAIHIO.

Ha nameil muianere >KuMBble OpraHU3Mbl OCBOWJIM YETHIPE OCHOBHBIE Cpedbl 0OUMAHUAL,
CWJIBHO pa3iinyaromuecs o cnenuduke ycioBuil. Boanas cpena Obuia nepBoi, B KOTOpOM
BO3HMKJIA U paclpoCTpaHUiIach KW3Hb. B mocieayroniemM *KuBble OpraHu3Mbl OBIIAJIETIN HAa3€MHO-
BO3JIYIIHOM CPEJIOi, 3aTeM CO3aJId M 3aceluiIn mouBy. UeTBEPTON crierinuIecKoi cpeon >Ku3Hu
CTalld CaMU >KUBBIE OPraHM3MbI, KKl M3 KOTOPBIX MPEACTaBIseT CO00M Uenblii Mup Ams
HaCEeJIAIOIIMX €ro Mapa3uToB WM CUMOUOHTOB.

[TpucniocoOnenuss OpraHU3MOB K Cpelie HOCAT Ha3BaHue adanmayuu. CrnocoOHOCTh K
aganragusiaM — OAHO HN3 OCHOBHBIX CBOMICTB JKU3HU BOO6HIC, TaKk Kak oOecreuynBaeT camy
BO3MOXXHOCTh €€ CYIIECTBOBAaHHUS, BO3MOXKHOCTh OPraHU3MOB BBDKHMBATh W Pa3MHOXKAThCS.
AHaHTaHI/II/I IMPOABJIAIOTCA HA Pa3HbIX YPOBHAX: OT OMOXMMHHM KJIETOK U IHOBCACHUA OTACIIBHBIX
OpPraHU3MOB /IO CTPOCHUS U (PYHKIIMOHUPOBAHUS COOOIIECTB U IKOJIOTUYECKUX CHUCTEM. AanTanuu
BO3HUKAKOT U USMCHSKOTCS B XO4€ 3BOJIFOIIMHU BUIO0B.

CBolicTBA U1 KOMIIOHCHTHI oxpymaromeﬁ CpCabl, KOTOPLIC BOSI[GIZCTByTOT Ha OpraHusM,
Ha3bIBAIOTCA IKO0J102UUECKUMU (])akmopamu.

DKOJIOTHYSCKHE (baKTOpLI MOT'YyT OBITh HCO6XO,Z[I/IMBI WM BpCAHBbI UIA KUBBIX CYIICCTB,
CIOCOOCTBOBAThH MIIN MPEIATCTBOBATE BBDKMBAHHUIO U PA3SMHOKCHHUIO.

Ycnosusa  cywecmeosanus — 3TO  COBOKYNHOCTb  DKOJIOTHMYECKHX  (PAKTOPOB,
00yCIIaBIMBaIOIINX POCT, Pa3BUTHE, BEDKUBAHUE U BOCIIPOU3BOJICTBO OPraHU3MOB.

YcioBus CymecTBOBaHUS — 3TO T€ (aKTOpbI, 0€3 KOTOPBIX HEBO3MOXKHA >KU3Hb OpraHM3Ma
(nuima, Boaa, TEIIo, CBET, KUCIOPOI).
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Kaacecndpukanus paxropos
Bcé MHOroo6pasue skoiaoruueckux (pakTopoB 0ObIUHO MOAPA3IEISIOT Ha TP TPYIIIBL:

> AOunoTnueckue,
> Bbuotnueckue,
> AHTpPOIIOTEHHBIE.

AOunorudeckue (AKTOPbI — MO COBOKYRHOCHMb GAMNCHBLIX 01 OP2AHU3MOE CEOICME

Hexcusoil npupoosvt. OTH (PaKTOPBl MOXKHO pa3AETUTh HA XUMHUYECKHE (COCTaB aTMocdephl,
COJIEBOM cOCTaB BOJIbL, OYBBI) U (PU3UUECKHE (TEMIIEpaTypa, 1aBJI€HUE, CBET, BIAXKHOCTh BO3AyXa,
paZnoakTUBHOE HW3Iy4yeHHe M T.1.). [lepBocTeneHHOe 3HaueHUE Cpenu aOMOTHYECKUX (aKTOPOB

HUMCIOT

> Knumartndeckue (CoIHEUHBIH CBET, TEMIEparypa, BIaKHOCTbD),

> I'eorpaduyeckue (MpoIOKUTETLHOCTD JHS M HOYH, pelibe) MECTHOCTH),
> I'uaponoruyeckue (Te4eHue, BOIHBI, COCTaB U CBOMCTBA BOJ),

> Onaduueckue (COCTaB M CBOMCTBA TOYB).

Buornueckue pakTopbl — 3mo ghopmul 6o30eiicmeun HcusvIX cyujecme opyz Ha opyea.

Bcé MHOrooOpasue B3aMOOTHOIIEHUM MEXKI1y OpraHu3MaMy MOKHO pa3fesiuTh Ha JIBa OCHOBHBIX
THUIIA: AHTATOHUCTUYECKUE U HEAHTarOHUCTUYECKHUE.

Anmazonucmuyeckue — 3TO TaKUE OTHOLUEHUS, NMPU KOTOPHIX OpPraHU3MBblI JBYX

BUJIOB MOJABJIAIOT APYT Apyra (- -) UM OJMH U3 HUX MOAABISAET Apyroil 6e3 ymepba mis ceds (+ -).
OcHoBHbIE (POPMBI AHTATOHUCTHYECKUX OTHOILICHUI:

> Xuwnuwecmeo — GopMa  B3aUMOOTHOILICHHWH  OPraHM3MOB  Pa3HbIX
Tpo(UYECKUX YPOBHEW, NpU KOTOPOW OAMH BHJI OPraHU3MOB >KUBET 3a CUET APYTroro,
noexaas ero (+-),

> Iapazumuszm — MEKBHIOBBIC B3aWMOOTHOIICHHS, MPU KOTOPHIX OJHWH BH/T
KHUBET 3a Cu€T Apyroro (+ -), MOCENSASICh BHYTPH WM HA TMOBEPXHOCTH Teja OpraHu3Ma—
xo3suHa. [lapasuTu3m Hauboyiee MIMPOKO PACHPOCTPAHEH CPEead PACTCHHH M HH3IINX
KHUBOTHBIX — BUPYCOB, OaKTEepHii, IpUOOB, YepBEl, a TAKKE ITO — KIICIIH, TUSIBKHU, OJIOXH.

> Konxypenyus — popma B3auMOOTHOIIEHHUH, TPH KOTOPBIX OPraHU3MbI OHOTO
TPO(PHUUECKOTO ypOBHsI OOPIOTCS 3a MHILY W IPYTHE YCJIOBUS CYIIECTBOBAHUS, IOJABIISS

Apyr apyra (- -).

Koukypenyusa — 3T0 Takoe B3aMMOJICHCTBHE OPraHU3MOB, KOTOPOE IPOSBIAETCA Kak
B3aMMHOE YyTHETEHHE MEXJIy HHMH, BbI3BAHHOE CXOJHBIMU IOTPEOHOCTAMU B
OTPaHUYECHHOM pPECYypCe, NOCTYIIHOCTb KOTOPOIO YMEHBIIAETCS IPU POCTE YUCICHHOCTH
KOHKYPUPYIOIIMX OPTaHU3MOB.

MexaHu3Mbl KOHKYPCHTHOI'O BBITCCHCHUS:

Arpeccusi, 1paku, GOpMbl TEPPUTOPUAIBHOTO NOBEIEHUS (MIIEKOMUTAIOIINE U IITHLIBI).
[lepekppiTHE TOCTyNa K pecypcy (XapakTepHO AJIsl pacTeHHM — IepexBaT MUHEPAIbHbIX
BEIIECTB M BJIard, CO3aHNE HEOIAarONpUATHBIX CBETOBBIX YCIOBUH JJIsl KOHKYPEHTA).

3. XuMHUYECKOE I0/aBICHUE JESITEIbHOCTH KOHKYypeHTa. MeTaboauThl OJHOr0 BUAA
CMEPTENIbHBI ISl APyroro (MHKpOOpraHu3Mbl). M3BecTHO Takke Uisl pPACTCHHIA,
HEKOTOpbI€ BHUIbI, HE TpeOOBaTeIbHbIE K BBHICOKOMY COJEpPXKAHUIO a30Ta B II0YBE,
CTIOCOOHBI TIOJABIIATE KOPHEBHIMHU BBIACICHUSAMHU JACATEIBHOCTh a30T(HUKCHPYIOIIHX
OakTepuii U TaKUM 00pa30M 3aKPEIIATh 32 cO00i OeTHbIE a30TOM MOYBHI (3AJIEHKH).

N —

> Heanmazonucmuueckue  B3aMMOOTHOLICHUS ~ TEOPETHYECKH  MOXKHO
BBIpa3UTh MHOIMMU KoMOMHauusmu: Heitpanbhble (0 0), B3auMmoBbIrOAHBIE (+ ),
onHoctopoHHue (0 +) um np. OcHOBHblE (OPMBI ATHX B3aUMOJICHCTBUI CiENyIOLIHE:
cUMOHMO03, MyTyallu3M U KOMMEHCAIHU3M.

> Mymyanusm— 310 00010I0BBITOIHBIE, HO HE o0si3aTenbHbIE
B3aMMOOTHOILIEHUS Pa3HbIX BUJIOB opranuszmos (+ +). [Ipumep cum6103a — COKUTETHCTBO
PpaKa-OTHICIIbHUKA U aKTUHHU: aKTUHUSA IIEPCABUTACTCA, TPUKPEIIAACH K CIIMHE paKa, a TOT
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MOJIy4aeT C TMOMOIIBbI0 aKTHHUHM OoJjiee Ooraryro muIiny u 3ammTy. [pyroit mpumep —
B3aMMOBBITOJHbIE OTHOILLICHUS MEX]Y TIIAMH U «ACYIIUMI» UX MYPaBbsIMHU.
> Cumbuo3 — B3aMMOBBITOJIHBIE W O0S3aTeNbHBIE [JII POCTa M BBDKUBAHUSA

OTHOIIICHUS OpPraHU3MOB pa3HbIX BUAOB (+  +). JlumalHuku — XOpOUHA mpumep

MOJIOKUTEIBHBIX B3aMMOOTHOLIEHUH Boaopocied u rpuboB. Ilpu pacnpocTpaneHuun

HACEKOMBIMU TBUIBLIBI PACTEHUN y OOOMX BHJOB BBIPA0ATHIBAIOTCS ClieU(UISCKUE

MIPUCTIOCOOJICHUS: IIBET U 3allaXx y PacTeHHM, X0O0TOK — Y HACEKOMBIX, COOTBETCTBYIOIIUNA

ornpeien€HHON (opMe LBETKA.

> Kommencanuzm — B3aMMOOTHOIIECHUS, TPH KOTOPHIX OIMH W3 IMapTHEPOB

W3BJIEKAET BHITOMY, a Apyromy oHu Oe3paznuunsl (+ 0). [Ipumepsl koMMeHcanu3ma — JeB U

rpuQBI-MAATBIINKN, aKyJla U PIOBI-IIPUIIAIIAIBI, TyTUTUCTHIC JEPEBhS U MITHUIBI.

HecmoTpst Ha KOHKYpEHLMIO M JAPYTHe TUIIbl AHTArOHUCTUYECKUX OTHOLICHHH, B IPUPOLIE
MHOTHE BHJIBI MOTYT CIIOKOWHO y>KMBAThCsA. B Takux cirydasix TOBOPSIT, UTO KaKIIbIi BT 00J1aiaet
COOCTBEHHOW 3K0/102uyeckol Huuied. BIM3KOPOACTBEHHBIE OPraHU3MbI, HMEIOIIUE CXOJHBIC
TpeOOBaHMS K Cpelie OOMTaHus, HE JKUBYT, KaK MPABWIO, B OJJHUX U TeX ke ycioBusix. Ecnu onu n
KUBYT B OJHOM MECTE, TO JIMOO MCIOJB3YIOT pa3HbIe PEeCypcChl, TMO0 UMEIOT APYTUue pa3iudus B
¢dbyukumsx. Hanpumep, pasHpie BUABI JATIOB. XOTS BCE OHU OJJUHAKOBO IMUTAIOTCS HACEKOMBIMU U
THE3ASATCS B AYIUIaX JEPEBHEB, HO MMEIOT KakK Obl pa3HyIO CHEIHalu3anuio. bonbiioil nécTpsiii
JATeN JTOOBIBAaCT MHINY B CTBOJAX JIEPEBHEB, CPEAHHUM MECTPHIA — B KPYIHBIX BEPXHUX BETBSX,
MaJIbId MECTPBIM — B TOHKMX BETOYKAX, 3€JIEHBIM JATEN OXOTUTCS HAa MypaBbEB Ha 3eMile, T.€.
pa3HbIe BUJIBI ISTIOB UMEIOT pa3HbIe IKOJOTUYECKHUE HUIIIU.

JKonozuueckana HuUwLa 6uda - TO TO TIOJOKEHUE BHJA, KOTOPOE OH 3aHMMAeT B OOIIei
cucTteMe OHMOIIEH03a, KOMIUIEKC €ro OMOIEHOTHYECKUX CBs3ed M TpeOOBaHW K aOMOTHYECKUM
(akTopam cpessl.

JKonozuueckaa Huwi@ — OSTO COBOKYITHOCTh XapaKTEPUCTUK CpEIbl OOWTaHUS,
COOTBETCTBYIOIIMX TPEOOBAHUSIM JAHHOTO BUJA: MHIIA, YCIOBUS PA3MHOKEHUS U T.1I.

Halnronenusi mokaspIBaroT, 4TO JBa BHJIA, COCYIICCTBYIOIIME HA OJHOM TEPPUTOPUHU, HE
MOTYT UMETh COBEPIIECHHO OJWHAKOBBIC TPEeOOBAHMS K YCIOBHSIM KH3HU. VHaue OIMH M3 HUX
00s13aTeIbHO BBITECHUT JIPYTOil. ITa 3aKOHOMEPHOCTH MOJy4nsia Ha3BaHUe TpaBuia [ ayse.

IIpaBu/10 KOHKYPEHTHOro MckJ0o4enus I'ayse:

Ecom nBa Buma co cxomHbIMH TpeOOBaHUAMH K cpejie (MMTaHUIO, MOBEICHUI0, MECTaM
pPa3MHOKEHHUSI U T.J.) BCTYMAalOT B KOHKYPEHTHBIE OTHOIICHUS, TO OAMH U3 HUX JIOJDKEH
MOTHOHYTH JTMO0 U3MEHUTH CBOM 00pa3 U3HU U 3aHATH HOBYIO DKOJIOTHYECKYIO HUIITY.

Ecnu sKonoruyeckre HUIIM ABYX BHJIOB JIMILb YaCTHYHO COBMEIIAOTCS (IEPEKPBIBAIOTCS)
JIpyr C JIpyromM, TO B KOHEYHOM CYETE YCTAaHABIIMBACTCS KOHKYPEHTHOE DPaBHOBECUE, PEKUM
COCYLIECTBOBAHHS.

AHTpONOreHHbIe (PAKTOPbI — IMO CO60KYRHOCHb PA3TUYHBIX 6030€lCIMEUIL Uel06eKA HA
Hexcusyrw u Jcugyio npupody. B pesynpraTeé NpPOU3BOACTBEHHOH JEATENBHOCTH JIIOJEH
M3MEHSIOTCS  pelibed 3eMHOUM MOBEpXHOCTU (TIpH BBHIPYOKE JIECOB, paclaiike CTened, OCyIIeHUH
00510T), U3MEHseTCs XHMHUYECKMH cocTaB arMoc(epbl, KIUMaT, HCYE3al0T €CTECTBEHHBIE
DKOCHUCTEMBl M CO3JAOTCS MCKYCCTBEHHBIE arpo- M TEXHOIKOCHUCTEMBI, BOJOXPaHWIMILA,
komMmyHHKamu. [logcuntano, yto ¢1600 r. yenoBekoM Tak MM MHAYe (B pe3ysbTaTe OXOThHI MIIH 32
cu€T BBIPYOKH JI€COB) YHHUTOXEHO 162 Buma ntun u csbimie 100 BunoB muekonuraronmx. Ho, ¢
Jpyroii CTOPOHBI, YEJIOBEK CO3JaET HOBBIE COPTA PACTEHUI M MOPOABI )KUBOTHBIX. CTpeMUTEIbHAS
ypOaHu3alus — pocT ropoJIoB B MOCJEIHUE MOJIBEKa — U3MEHWIIA JIMK 3eMJIM CHIIbHEE, YeM MHOTHE
JpyTue BHUJBI JACATENBHOCTH 32 BCIO UCTOPHIO 4enoBeuecTBa. Hambosee oueBHIHOE NpOsIBIECHUE
aHTPOIOI€HHOI'O BIUSHUS Ha Ouocdepy — 3arpsi3sHEHHE OKpYIKatollel cpe/ibl (B TOM YUCIIE U CPE/Ib
oOuTaHUs 4YeloBeKa) — BO3JyXa, BOJOEMOB, 3eMJIM IOOOYHBIMH HPOAYKTAMH U OTXOJaMH
npousBoacTBa. [Ipeobnagaromnias 4acTe aHTPOIIOTEHHBIX (PAKTOPOB, CBSI3aHHAS C MPOU3BOICTBOM, C
IIPUMEHEHUEM TEXHHUKH, C BIIMSHUSAMHU IPOMBIIIJIEHHOCTH, TPAHCIOPTa, CTPOUTENbCTBA Ha
IIPUPOJHBIE DKOJIOTMYECKUE CHCTEMBl U OKPYKAIOUIYH0 4YeJIOBEKa Cpeay, HOCUT Ha3BaHUE
MEeXHO2EHHbIX haKmopoa.
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O0mme 3aKOHOMEPHOCTH JelcTBUSI a0MOTHYeCKNX (JAKTOPOB HA OPraHU3M

Hecmotpss Ha OGosblioe pazHooOpasue MPUPOAHBIX HKOJOTHUECKUX (aKTOpOB, B
XapakTepe MX BO3JECHCTBUS HAa OPraHU3Mbl U B OTBETHBIX DPEAKIMIX YKUBBIX CYILECTB MOXKHO
BBISIBUTB PsiJI 00IMX 3akoHOMepHOCTel. [IpuBeném Hanbosee n3BeCTHHIE.

3aKkoH onTHUMYMa:
Kaxxaplii ¢akTtop MMeeT JNHIb ONpenei€HHbIE MPEeAeNbl MOJOXKUTEIBHOTO BIHMSHHUS Ha
OpPTaHHU3MBI.

B npormecce 3BoMOLMU OpPraHU3Mbl AJANTHPOBAIUCH K SKOJIOTMYECKUM (akTopam B
OTIpeIeIEHHBIX KOJMYECTBEHHBIX Mpe/IeiaX: OnpeAeIEHHbI HHTEPBAJ TEMIIEPATYP, ONPEaeIIEHHBIE
mpelenbl BIAKHOCTH M T.A. Hampumep, Ans pa3BUTHS MPOPOCTKOB KOKOCOBOM MajbMbl HYXKHA
(moMuMO Jpyrux ycioBuil) TemmepaTypa He Hibke 26° u He Bbiue 41°C. YMeHbLIeHHE WU
yBeIMUYEHUE 3HayeHHs (akTopa 3a STUMH HpelelaMHd YTHETaeT >XU3HEIESITeNbHOCTh, a Mpu
JOCTHKEHUH HEKOTOPOTO MUHUMAJIBHOTO MJIM MaKCUMAaJIbHOTO YPOBHS HACTYIIAaeT THOEIIb.

Obnacmov KOIUUeCMBEeHHbIX 3HAUEHUL KAK020-TUO0 hakxmopa cpeovl, 8 npedeiax Komopou
MO2Ym  Cywecmeoeams npeocmasumeny OAHHO20 6UOA OP2AHUBMO8, HA3bIEAIOM OUARA30HOM
moJiepanmuocmu (OUouURmMepB8aIoM Gaxmopa, OUAna30HOM GbIICUBAHUSL).

O rpanumax auamasoHa TOJEPAHTHOCTU CYAAT HO (DYHKyusmM OmKIuKa Ha ICUCTBHUE
bakropa. @yHKyus omrkIuKa — STO pa3HbIe MPOSIBICHUS XU3HeAesTeabHocTU. Hampumep, nms
pacTeHHil MOXKHO CIIEIUTh 32 MHTEHCHUBHOCTBHIO (POTOCHMHTE3a, CKOPOCTBHIO POCTA, AJISI KUBOTHBIX
00001eHHON (DyHKIMEH OTKIMKA SBISETCS BBDKUBAEMOCTb WM YHUCICHHOCTh MOMYJISLHUUA TPH
COOTBETCTBYIOILIMX 3HAUYCHUSIX (haKTOpa CpeJibl.

KonunuectBenHsiit 1uamnazon ¢axtopa, Haubosee 6JaronpusITHBIN ISl JKU3HEAEITeIbHOCTH,
Ha3bIBACTCS IKO102UYECKUM Onmumymom (OT JaT. «ONTHUMYC» - HawiIydmwii). Yem cuibHee
OTKJIOHEHHSI OT ONTHUMYyMa, TeM OOJibllle BBIPAKEHO YTHETarollee AeWCTBUE NaHHOro (hakTopa Ha
opranu3mbl. 3HadyeHUs (pakTopa, Jexame B 30HE YTHETCHHS, HA3bIBAIOTCSA IKOJIOZUYECKUM
neccumymom (OT JlaT. MECCUMYM — HauxXyAmui). MuUHMMalbHOE W MaKCHUMallbHOE 3HAYCHUS
¢dakTopa, TpH KOTOPHIX HACTyHaeT THOeNlb, HAa3bIBAIOTCS COOTBETCTBEHHO IKOIOZUYECKUM
MUHUMYMOM U IKOTOCUYECKUM MAKCUMYMOM.

Hanpumep, 11t TeMnepaTypHOro ¢pakTopa BEpXHUM HPEAETIOM KHU3HH, BEPOSTHO, SBISIOTCS
TEMIIEPATypbl, IPU KOTOPBIX paspyliatoTcs hepMeHTHl U cBEpThiBatoTcs Oenku (50-60°C). Oanako
OTJeNIbHbIE OpPraHU3Mbl MOTYT CYIIECTBOBATH IpHU Oojiee BBICOKMX TemIileparypax. B ropsuumx
uctouyHnkax KamuaTtku ObUIM OOHApyKeHBI Bojopociu npu temreparype 82°C. Hwxawmii nmpeaen
TEeMIIepaTypbl, TP KOTOPOM BO3MOKHA XHU3HB, OKoyio -70°C. B anabuose, T.e. B HEaAKTHUBHOM
COCTOSIHUM, HEKOTOPbIE OPIaHU3MbI COXPAHSIOTCS IPU a0COIIOTHOM HYJIE.

CBOMCTBO OpTraHu3MOB aJallTUPOBATBCA K CYIICCTBOBAHUIO B TOM HWIIM MHOM JUAIIa30HC
9KOJOTHYCCKOI'0 (I)aKTOpa Ha3BIBACTCS OKOJA02UYECKOL NAACMUYHOCTIBIO.

Yem mmpe auamna3zoH 5KOJIOTMYECKOro (pakTopa, B mpezesax KOTOPOro JaHHBIA OpraHu3M
MOXET JHUTb, TeM OOJbllIE €ro HKOJOTHMYecKas IUIACTUYHOCTh. [lo cTemeHum mIIaCTUYHOCTH
BBIICJISIFOT JIBA TUIIA OPIaHU3MOB: CTEHOOWOHTHbBIE U SBPUOUOHTHBIE.

CTeHOOMOHTHBIE, WIM Y3KONPUCHOCOOJEHHBIE, BHJbI CIIOCOOHBI CYIIECTBOBATH
JIUILB [IPU HEOOJIBIINX OTKJIIOHEHHSIX (PaKTOpa OT ONTHUMAaJIbHOTO 3HAUYEHUS.

IBpHOMOHTHBIMHU Ha3bIBAIOTCA  IIMPOKONPUCIOCOOIEHHBIE  OpPraHU3MBI,
BbIIEPKUBAIOIINE OOJIBIIYIO0 aMIUIUTYAY KoeOaHull 3KoJ0oru4eckoro (paxkropa.

K creHoOMoHTaM (CTEHO’KaM) OTHOCSTCS, HAlpUMep, TUIIMYHBIE OOHMTaTeNu MoOpeil,
KOTOpBIE KUBYT B YCIIOBUSX BBICOKOH CONEHOCTH (Kam0baiia), M TUIMYHBIE OOUTATENN IPECHBIX BOJ
(xapach). OHU 001aJaI0T HEBBICOKOI KOJOTMUECKON MIIACTUYHOCTBIO. A BOT TPEXHIJIAsh KOJIOIIKA
MOJKET XHUTh KaK B MPECHBIX, TAK U B COJIEHBIX BOJAAX, T.€. ABISAETCS IBPUOMOHTOM (IBPUIKOM) U
XapaKTepU3yeTCs BBICOKOW MJIaCTUYHOCTBIO.

st 0o603HaueHUs1 OTHOLIEHHSI OpraHu3Ma K KOHKpPETHOMY (akTopy K Ha3BaHUIO (akTopa
N00aBJIAIOT MPUCTaBKU: CTEHO- M IBpU-. Tak, MO OTHOIIGHUIO K TemIeparype ObIBaloT
cmenomepmHble BUAbL (KapiaukoBas Oepé3a, TPONMYECKHE OpPXMICH) U 26pumepmHvle BUJBI
(pacTeHus: yMEPEHHOTO 105ca), TI0 OTHOIIEHUIO K COJIEHOCTU — cmeHozanuHuble (Kapach, kambaia,
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MOpCKHE 3BE3/bI) U 96pucanuHHsvle (KOJIOIIKA, JIOCOCh). ['yceHnna TyTOBOro IIEIKomnpsaa M
aBCTPAJIMICKUI Koana, MUTAIOIIMECs JIUCThSIMU OJHOTO BHJA pacTeHUi, - cmenoghacu, a Oypbli
MeZBe/lb, KaK U YEJIOBEK, - 28pugazu.

BriosiHe 00BACHMMO, YTO 3BPUOMOHTBI OOBIYHO MIMPOKO PACHPOCTPAHEHBI, & CTEHOOMOHTHI
MMEIOT OTPaHUYEHHBIN apeajl paclpoOCTPAHEHUS.

OOpatuM Tenepb BHMMaHHE HE Ha LIMPUHY OMOMHTEpBaja, a Ha XapakTep H3MEHEHHUs
GYHKIMH OTKJIMKA TPH OTKIOHEHHWSX OT ONTUMyMa. Y OJIHUX OPraHU3MOB TIPH OTKJIOHEHUH
3HA4YeHUH (aKkTopa OT TOUKHU ONTUMYyMa Cpasy ke M3MeHseTcs U (QyHKuus oTkiuKa. OHM Kak Obl
MOKOPHO MOYMHSIOTCS YXY/IIICHUIO BHEIIHUX YCIOBUH. Tak, ¢ MOHMKEHUEM TEMIIEPaTyphl CPEIbl
MOHM)KAETCS TEMIIEpaTypa JepeBbEB U 3aMeUIAeTCsl B HUX 00MeH BerecTB. Ho mpu 3ToM BCcE Bpemst
COXpPaHAETCS CHOCOOHOCTh BOCCTAHOBUTDH KU3HEHHbIE (YHKIMH B MEPBOHAYAIBHOM 00BEME IpU
BO3BPALLCHUN OJNaronpusTHBIX YyciaoBui. Takue opraHu3Mbl Ha3bIBalOT OOBIUHO 6bIHOCIUGHIMU,
uin moaepanmusvimu (0T nart. tolerantia— teprienne). K HUM OTHOCSTCS pacTeHHS W HUBIINE
JKUBOTHBIC, TACCHUBHO IEPEHOCALINE OXJaXKICHUE, 3aMep3aHue, BbICHIXaHUE, TOJ0J, ACPHUIUT
kucioposa. KpaitHue rposiBiieHus: Takoil crocoOHocTH, HaOIr0aeMble BOJIM3H MPaHULl WM JaXe 3a
npezenamMu OMOMHTEpBAJla, - COCTOSHUE CISYKH (IMIo0Mo03a) Y >KMBOTHBIX, NMPECMBIKAIOIIUXCS
(3mel, Amepun), XxapakTepu3yronecs ryOOKUM 3aMeJUIEHUEM JKM3HEIeATeIbHOCTH, U aHaOuo3 —
MIOJIHOE, HO 00paTuMoe 3aMHUpaHHe BCEX KM3HEHHBIX MPOLIECCOB, KAaK 3TO MUMEET MECTO y CIOp,
CeMSIH U MHOTUX HU3IINX KUBOTHBIX.

Ho Bo MHOrux ciy4asx HET MPOCTOro NOJAYMHEHMs (YyHKIHMHA OpraHu3Ma H3MEHEHUSIM
Cpempl; BKIIOYAIOTCS pPAa3JIMYHbIE MEXaHU3MBl 3alllUTBI OT HEOIArONMPHUATHBIX BO3CHCTBUH,
CONPOTHUBIEHUS MM WIM HX AaKTHBHOTO wu30eranus. Peakiuu 3amuTbl U CONPOTHUBICHUS
00ecreunBarOT OOJIBIITYIO WU MEHBIIYIO YCIMOUYUEOCHb (VITH Pe3UCHEHMHOCHTb, OT JIaT. resistere
- IPOTHUBOCTOSITh, CONPOTUBIATHCA) OPraHU3Ma IO OTHOIIEHUIO K OTKJIOHEHHSM OT ONTHUMYMA.
[IpumepoM BBICOKON (U3NOIOTUYECKOM YCTOMYMBOCTH CIY>KUT IIOCTOSIHCTBO TEMIEPATyphbl
BHYTPEHHUX YacTel Tena y MNTUI W MIICKONUTAIOIIUX HpPU 3HAYUTEIbHBIX H3MEHEHHUSAX
TeMrneparypbl cpeabl. VM MoCTOSHCTBO COJIEBOTO COCTaBa MU OCMOTHYECKOTO JIABJICHHSI KPOBU Y
JKUBOTHBIX B CPE€JIE C COBEPILICHHO APYTMMM CBOMCTBAMHU WJIM NPH OOJIBIIMX KOJIEOAHUSAX BOJHO-
COJIEBOTO OOECreueHus] OpraHu3ma.

Jlumutupyomue paxkropsl

[Tonsitue o numuTHpyrOIIKUX (orpaHuyuBarolMX) (axTopax ObuI0 BBeneHO B 1840 r.
HemeukuM XuMukoMm HO.JIubGuxom. M3yuas BausiHMEe Ha POCT pacTEHHM COJEpXKaHUS Pa3TUUHBIX
XUMHUYECKHUX B3JIEMEHTOB B IOYBE, OH OOHApPYKWJ, YTO YpOXKall 3aBUCUT HE OT T€X AJIEMEHTOB
MUTaHUs, KOTOpbIE TPEOYIOTCS B OONBLIMX KOJIMYECTBAX U MPHUCYTCTBYIOT B M300MIUM (HAIIpUMeEp,
YIJIEKUCIIBIN Ta3 U BOJA), @ OT TE€X, KOTOPbIE, XOTA U HYXHbI PACTEHUIO B MEHBIINX KOJIUYECTBAX,
HO NPAaKTUYECKU OTCYTCTBYIOT B TOYBE WJIM HEIOCTYIHBI pacTeHUsIM (Hampumep, LUHK, Oop).
JInbux cdopmynupoBan npuHUuI: «BemiecTBoM, HaXOASIIUMCS B MHUHUMYME, YIPaBIsSETCS
ypOKail M ONpEAeIsAeTCs BEJIMYMHA U YCTOWYMBOCTb €r0 BO BPEMEHM». JTOT IPHUHLHUII U3BECTEH
110l HAa3BaHUEM 3aKOHA munumyma Jluduxa, KOTOPHIA, NIPUMEHUTEILHO K KOHKPETHBIM OIBITAM
Y4€HOro, TIACUT: pPOCM pPACMEHUs 3a6UCUm Om Mo20 3leMeHma Numauus, Komopblll
NPUCYmcmeyem 6 MUHUMATbHOM KOUYecmee.

[TpenmnonoxuM, B MOYBE COAEPKATCS BCE IIEMEHThI MUHEPAIbHOTO MUTAHHsI, HEOOXOAUMBIE
JUIsl TAaHHOTO BUJA PacTeHUU, KpOME OJHOr0 M3 HUX, Hampumep Oopa. PocTt pactenuil Ha Takoi
noyBe OyJeT CWIBHO YIHETEH WM BOOOIIe HeBO3MOXeH. Eciu Mbl Tenepp 100aBUM B IMOYBY
HY’KHOE KOJIMYEeCTBO OOpa, 3TO MpHUBEAET K yBeNWYeHHIO ypoxkas. Ho ecnu mbl OyneM BHOCHUTH
Jr00ble Apyrue XMMUYECKHEe 3JIEMEHTHI (Hampumep, a3oT, ¢hocdop, kanuil) u qaxe 100bEMcs TOro,
YTO BCE OHU OyAyT COJIEp)KaThCsi B ONTHUMAJbHBIX KOJIMYECTBaX, a OOp MO-IpekHeMYy Oyaer
OTCYTCTBOBATH, 3TO HE JIaCT HUKAKOTO 3 dekra.

B KkauyecTBe HArISAIHOW WUIIOCTpAIMM 3aKOHa MHUHHUMyMa JInOuxa 9acto u300pa)aroT
004Ky, y KOTOpoii oOpa3yromme OOKOBYIO TOBEPXHOCTh [IOCKHM HMMEIOT Pa3HYH BBICOTY (Tak
HasbIBaeMmas «6ouka Jlubuxay). [nuHa camoil KOPOTKON JTOCKU OIpENEsieT YPOBEHb, 10 KOTOPOTO
MOXHO HalOJHUTH 004Ky Bojmoi. CiemoBarenbHO, JIMHA TOW JOCKU — JIMMUTHPYIOIUHA (akTop
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IJI1 KOJIMYCCTBA BOJbI, KOTOPYIO MOXXHO HAJIUTh B 60‘1Ky. I[J'II/IHa APYrux OOCOK YK€ HEC HMECT
3HA4YCHUA.

[Tozanee cdopmynupoBanHblii JIuOMXoM 3akoH ObLI pacHpocTpaH€H U Ha JIpyrue
sKoJIorHuecKue GakTopbl. OrpaHUuNBaTh, WIK JUMUTUPOBATh, Pa3BUTHE OPIaHU3MOB MOTYT TEILIO,
CBET, BOJA, COJAEpKaHME KHUCIOPOAAa WU JApyrue (akToppl, €clM HMX 3HauYeHUe OJIM3KO K
HKOJIOTHYECKOMY MUHUMYMY.

3akon munumyma JIubuxa B 06111eM BUJIE MOXKHO C(HOPMYIHPOBATH TAK:

Pocm u pazeumue opzanuzmos 3agucam ¢ nepeyio ouepedv om mex PaKmopos cpeovl,
3HAYeHUe KOMOPbIX NPUOTIUNHCACMCA K IKOTIOZUYECKOMY MUHUMYMY.

C(I)OpMyJII/IpOBaHHHﬁ 34KOH NPUMCHUM KaK K PaCTCHUAM, TdK U K JXKUBOTHBLIM.

B 1913 r. anrnuiickuit 6uosnor B.lllendgopa o6patuin BHUMaHHE HA TO, YTO OIPaHUYMBATH
pa3sBUTHE >KUBBIX OPraHU3MOB MOXET HE TOJBKO HEJOCTaTOK, HO U HM30BITOK TOTO WJIM HHOTO
sKoJyoruueckoro (akropa. M30bITOK Temuia, cBeTa, BOJABI M JIa)KE MUTATEIBHBIX BEIIECTB MOXKET
OKa3aTbCs CTOJb K€ TYOUTENbHBIM, KaK U MX HexoctaTok. Hampumep, ypoxail MOXKeT MOTUOHYTb
u3-3a JOXKJeW (M30BITOK Biaru), HM3-3a INEPEHACBIIEHUS TOYBBl yAOOpeHusMu U T.1. Takum
oOpasom, Illendopn BBEN mpeiacTaBieHHE O JUMHUTUPYIOIIEM BIMSHUM MAaKCUMyMa HapaBHE C
MUHUMYMOM. 3akon monepanmuocmu Illenghopoa_s obimem Buae GopmMyaupyercs CieayromumM
obpazom:

Pocm u pazeumue opzanu3mos 3aeucam 6 nepeyro ouepeov om mex pakmopos cpeowvi,
3HAYEHUA KOMOPHIX NPUOIUNCAIOMCA K IKOJIOZUYECKOMY MUHUMYMY UNU IKOAOZUHECKOMY
MaKCUMyMYy.

Takum o00pa3oM, eciu 3HA4Y€HHWE XOTS Obl OJHOTO M3 SKOJOTHYECKUX (PaKTOpOB
HpI/I6J'II/I)KaCTCﬂ K MHHHMYMY HWJIH MaKCUMyMYy, CYHICCTBOBAHHMC UM IIPOLBETAHHMEC OpraHHu3Ma,
MOMYJISIIMA WM COOOIECTBA CTAHOBHUTCS 3aBUCUMBIM HMMEHHO OT JTOTO, IJIUMHUTHPYIOIIETO
KU3ZHENIEATEILHOCTh (haKTopa.

Jumumupyrowuit - (ocpanuyuearowiuit) paxkmop — 510 mMOO0NH (PakTOp, KOTOPBIH
OTPaHHYUBACT TPOIIECC PA3BUTHS WIIH CYIIECTBOBAHUS OPTaHNW3Ma, BHJIA FIIH COOOIIECTRA.

Jumumupyrowuii - pakmop — 3TO DKOJOTMUECKUI (akTOp, 3HAYEHHUS KOTOPOTrO
npuOIIKAIOTCAd K KpalHUM 3HAa4eHMSIM — JUana3oHa TOJIEPAHTHOCTH (T.€. K 3KOJOTHYECKOMY
MaKCUMyMYy WJIA MUHUMYMY).

MakcumanbHO 1 MUHUMAJIBLHO TIEPEHOCHMBIC 3HAUCHUS (PAKTOpa — 3TO KPUTUUECKHUE TOUKH,
3a MpeAesiaMu KOTOPBIX CYIIECTBOBAHME OPraHU3Ma WM IMOMYJISILUKN YK€ HEBO3MOXHO. /lnanazon
3HAYEHUM SKOJOTUYECKOTO (PaKkTOopa MEXKIy MUHMMYMOM M MaKCHMYMOM, B Tpelaesiax KOTOPOTO
TOJIBKO M MOJKET CYIIECTBOBAaTh JAHHBIA OpPraHU3M, U KOTOPBIA ONpENEsieT BEIUYHHY
BBIHOCIIMBOCTHU opranusma, lllendopa Ha3zBan npeaenamMu TOIEpaHTHOCTH.

NmenHo nuMuTHpyROIIME (AKTOpbl  KOHTPOJIMPYIOT  YCJIOBUS  CYIECTBOBAaHUS U
IpUOOPETAIOT MEPBOCTENEHHOE 3HAYEHUE B JKU3HU OPraHU3MOB M OHOJIOTUYECKUX CHUCTEM.
[TpuHIMn JTUMHUTHPYIOIMX (AKTOPOB CHpPABEJIMB Ui BCEX THUIOB JKUBBIX OPraHU3MOB —
pacTeHui, ’KUBOTHBIX, MUKPOOPTaHU3MOB U OTHOCHUTCS KaK K a0MOTUYECKUM, TaK U K OMOTHYECKUM
¢dakTopaM. L[eHHOCTh KOHIENIUHU JTUMUTHPYIOMUX (HPAaKTOPOB COCTOUT B TOM, YTO OHA IMO3BOJISET
pa3o0paThbCsl B CIOXKHBIX B3aUMOCBSI3X B AKOCHUCTEMAax U CKOHIIEHTPUPOBAaTh BHUMAaHHE Ha TEX
¢dakTOopax BHEIIHEH cpelpl, KOTOpble ¢ HauOOJbIIEH BEPOSTHOCTBIO MOTYT OKa3aTbCs
JTUMUTHPYIOIIUMHU.

IIpumeps! IMMUTHPYIOIIHUX (PAKTOPOB.

1. ComepkaHue KHUCIOpPOJAa B Ha3eMHBIX MECTOOOWUTAHUAX BEIUKO, M OH HACTOJBKO
JIOCTYTEH, YTO MPAKTUYECKH HUKOT/IAa HE SBISETCS JMMUTUPYIOUIMM (aKTOPOM (32 MCKIIIOUEHUEM
O0oJBIIMX BBICOT B Topax). Kuciopoa mano MHTEpecyeT SKOJOTOB, 3aHHUMAIOIIUXCS Ha3eMHBIMHU
skocucteMaMu. OJIHaKO B BOJHOM cpelie KOJIMYECTBO PACTBOPEHHOTO KHUCIOPOJAa MOJABEPKEHO
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CWJIBHBIM KOJEOaHUSM U MOXET OKa3aThCs (PAKTOPOM, JIMMUTUPYIOLIUM pa3BUTHE >KHUBBIX
OpraHu3MOB (3aMOpBI PbIO, HATIPUMED).

2. JlumutupytoumM (HakTopoM, OrpaHMYMBAIOLIMM IPOHUKHOBEHUE BOJOpOCIEH Ha
OonblIyl0 TIyOUHY, SBJISETCS HENOCTaTOK cBeTa. s HM3KOPOCHbIX, 3aTEHEHHBIX PpACTEHU,
MOJIOJIBIX JIEPEBbEB HEJOCTATOK CBETA TAKXKE MOXKET SIBIATHCS (PAKTOPOM, JIMMUTUPYIOLIUM HX
JKU3HEIECATEIIBHOCTD.

3. Temneparypa — BaXHBIH JUMUTHPYIOIIMA QakTop, O UYEM CBHJIETEIILCTBYET
OTHOCUTEJIbHAS CKYIHOCTb JXHM3HM B IYCTBIHAX M B apKTUYECKHX 00JacTix. BonbmIMHCTBO
KUBOTHBIX, OOMTAIOLIUX B IYCTHIHSAX, NMPUCIHOCOOMIUCH K TPYAHBIM YCIOBHUSIM CYILECTBOBaHMUS,
NPUYYUBIIACH KUTh JHEM B HOpaxX M BBIXOJHUTH IO HOYaM, 4TOObI KOPMHUTbCA. B xapkuil JieHb,
Korja temreparypa Bo3ayxa npesbiimaer 40°C, B HOpKe KEHT'ypOBOM KPBICHI, PACTIONOKEHHON MO/
3eMi€ii Ha riryoune 60 cMm, TemrepaTypa MoKeT ObITh paBHa Bcero juiib 15°C.

B CIIIA HEeoaHOKpaTHO MBITAIUCh AKKIMMATU3UPOBATh B KOKHBIX IITaTax OOBIKHOBEHHOT'O
¢dazaHa, HO TMOMBITKM OKAa3aJHCh HEyJauyHbIMU. /€710 B TOM, YTO B3pocCibleé 0COOM TaM XOpPOLIO
BBDKHMBAIOT, OJJHAKO BBICOKHE JTHEBHBIE TEMIIEpPATypbl, MO-BUJIMMOMY, yOHMBAIOT pa3BUBAIOLIHECS
3apofbII B AWIAX, HE JaBas KM BO3MOXXHOCTM 3aKOHYMTh pa3Butue. Takum oOpasom,
TeMIepaTypa Kak JUMUTHPYIOIUN (HaKTOp OINpenesseT U reorpaguueckoe pacnpocTpaHeHHE BUA.
[IponBukeHrE OPraHU3MOB Ha CEBEP, B CBOIO OYEPE/b, JIMMUTUPYETCS HEJOCTATKOM TEILIA.

4. HenocTaTtok BoJibl JIMOO M30BITOK BJIArM MOTYT CIY>KUTh JUMHUTHUPYIOIIUM (aKTOPOM JJIst
HA36MHBIX PACTCHUN U JKUBOTHBIX M BBI3BIBATH YTHETEHHUE MX JKU3HEACATEIBHOCTH, a MHOIIA U
rulenb. HemocTaTok min M30BITOK BJard B CBOIO OYEpEb MOXKET ONPENENSIThCS KOJIUYECTBOM
aTMOC(EpHBIX 0CAJIKOB, UX paclpe/le]IeHUEM B TEUEHHUE I0/1a, KOJIUYECTBOM IPYHTOBBIX BOJI.

5. HemoctaTok MUKpPORJIEMEHTOB, HEOOXOIUMBIX PACTEHHUSM M >KUBOTHBIM, TaKXKE MOYXKET
OKa3aThCs JUMHUTHpYIOIUM (akTopoMm. Hampumep, HemocTaTok KobOaabTa M MEIU BBI3BIBACT
cepb&3Hble 3a00JIeBaHUS PACTEHUM U JKMBOTHBIX, IOITOMY HEKOTOpblE pailoHbl ABCTpaluu
HEIMPUTOJHBI 1JIs1 Pa3BE/ICHUs OBELl U KPYITHOTO pOraToro CKoTa.

B ABYX OSéan BI/ICKOHCI/IHa, 6€JIHI)IX KaJIbIIUECM, HACUUTBIBACTCA B TPH pa3a MCHBIIC BHI0B
paCTeHI/IP’I " B JIBA pa3a MCHbLIIC BUJAOB JKUBOTHBIX, YEM B JIBYX JPYI'UX aHAJIOTHUYHBIX O3éan, BOABI
KOTOPBIX OTHOCHUTCIILHO ooraTsl KaJIbIITMEM.

6. XapaKTep IIOYBbI, KUCJIOTHOCTD ITOYBLI, TOJIIWHA CJIOSA T'YMYycCa, COJIEHOCTH MOYBBI U T.II. —
BCC OTHU q)aKTOpI)I SABJIAIOTCA IUMUTHPYIOIUMHA JJIA MHOTHUX paCTeHI/II\/II.

7. buotnueckue (HakTOphl TAKKE YaCTO OTPAHUYHMBAIOT PACIPOCTPAHEHUE TEX WM HHBIX
Opranu3MoB. JIMMUTHPYIOMUM (PAaKTOPOM IJIsi PA3BUTHS OPTaHU3MOB JAaHHOTO BHJIA MOXET CTaTh
KOHKYPEHLHSI CO CTOPOHBI IPYrOoro BUAA.

8. [IpucyTcTBHE XMITHUKOB WJIU MTapa3UTOB.
9. B 3emnenenuu TIMMUTHPYIOUIUM (HAaKTOPOM YACTO CTAHOBATCS BPEAUTEIIH, COPHSKH.

10. Jlns HEKOTOpBIX pACTEHUM JUMHUTHUPYIOIIUM (AKTOPOM pa3BUTHUS CTAaHOBUTCS
HEOCTaTOK (MM OTCyTCTBHE) omblauTened. Hampumep, 3aBe3éHHblii 3 Cpenn3eMHOMOpbS B
KanudopHuto MHXHUp HE IUIOJOHOCHUJI TaM 1O TeX IOp, MOKa HE JOraJajiuch 3aBe3TH Tyla U
OIpEeNeaEHHBIN BU OChl — €AUHCTBEHHOI'O OIBUIATENS 3TOTO PACTEHUS.

BrisBnenue auMuUTHpYyHOMMX (AKTOPOB OYEHb Ba)KHO BO MHOTHMX BHUAAX JAESTEIbHOCTH,
0COOEHHO B CeJIbCKOM X03siiicTBe. Ecnm 1eneHanpaBiieHHO BIMATh HA JIMMUTHUPYIOLIME YCIOBHS,
MOKHO ObICTpO M 3((EKTHUBHO NOBBILIATH YPOXKANHOCTH PACTEHUN M NPOU3BOJUTEIBHOCTH
JKUBOTHBIX. Tak, NpU pa3BeCHUM IIIEHULBI HAa KUCIBIX I[0YBAX HHUKAKUE arpOHOMUYECKHUE
MepornpusiTus He nanyT d¢ddexra, ecau He NPUMEHSATh H3BECTKOBAHHUSA, KOTOPOE CHM3HUT
OrpaHUYMBAIOLLEE JEHCTBUE KUCIOTHOCTH.

Kak MbI ye oTMeuanu, MoJIofible OpraHu3Mbl Oosiee ys3BUMBI U Oosiee TpeOOBaTENbHbBI K
YCIOBUSAM CpEIbl, YEM B3pOCIbIE OCOOM, MOITOMY B HEPUOJ PA3MHOXKEHUS MHOTHE (DAKTOPBI
CTAaHOBATCS JIMMUTUPYIOUIMMH. 3HAHHWE TOTO, YTO JIMYMHKH U KYKOJKU >KYKOB-IIEJIKYHOB —
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BpEAMUTEIEH CEJIbCKOXO3SIMCTBEHHBIX KyJIbTyp Ha 3amagHoM mnooepexbe CIIA — ouenb
YyBCTBUTEIbHBI K CHJBHBIM KOJEOAHMAM BIIQXKHOCTH, IIOMOTraeT OOpOThCS C JaHHBIMH
HAaceKOMbBIMU-BpeauTesiMi. Jljis 60pbObl ¢ HUMH OpOIIAaeMble IOJIS 3aTOIUIAIOT BOAOM, YTOOBI
YpEe3MEPHO IOBBICUTh BJIAXKHOCTb, WJIM JK€, HAIPOTUB, BBICEBAIOT HA IOJIAX JIIOLEPHY WU
MIIEHUIY, KOTOPBIE OCYIIAIOT [IOYBY HUXKE TOTO MPEEINA, IPU KOTOPOM BBDKUBAOT JIUYMHKH.

Tema 1.3. Ix0J10rUs MOMYJISIIAN_

Ilonynayua — »53TO Tpylma OPraHU3MOB OJHOTO BHJA, CHOCOOHBIX OOMEHMBATHCS
TeHeTHYeCKOW MH(popManuel, o0iagaronas BCeMH HEOOXOMMBIMU YCIOBHSIME TS TIOIICPIKAHUS
CBOEH YHCIIEHHOCTH U CYLIECTBYIOIAsi HEOO03PHMO JIITUTENbHOE BpeMsI Ha JaHHOW TEPPUTOPHH.

CnoBo mnomynsnys NPOMCXOAUT OT JIATUHCKOIO «IIOIMYJIIOC» - HapoJl, HaceleHHE.
DKOJIOTHYECKYI0 MOIYJISALHI0, TAKUM 00pa30M, MOXKHO OIPEEeIUTh KaK HaceJIeHHe OJHOTO BUJa Ha
ONpeNeNEHHON TEPPUTOPHUN.

UneHbl OJHOM MHOIMYJSAIMM OKAa3bIBAIOT JAPYr Ha Jpyra He MeEHbIlee BO3/EHCTBHE, 4YeM
¢usndeckne (HakTOpel Cpeibl WM JPyTrHe BUABI OPraHU3MOB. B MOMynsmusx B TOW WIM HHOW
CTENEHU TMpPOSBISIOTCS Bce (OPMBI CBSI3€H, XapakTepHblE sl MEXBHIOBBIX OTHOILEHHH, HO
HauoOoJiee SAPKO BBIPAKCHBI MYTYAJIUCTUICCKUEC (BSaI/IMHO HOHGSHI)IG) N KOHKYPCHTHBIC OTHOIICHUA.
OcoOble BHYTPHUBHJOBBIE B3aUMOCBSI3M — 3TO OTHOUICHHUS, CBSI3aHHBIE C BOCIIPOM3BOJCTBOM,
OTHOIICHHUA MCEKIAY 0co0sIMH PA3HBIX MOJIOB U MCKAY POAUTCIBCKUM W NOYCPHUM ITOKOJICHUAMMU.
Bo Bcex cityyasix B MOMyssILusAX ACUCTBYIOT 3aKOHBI, MO3BOJISIOIIME UCIOIb30BATh OIPaHUYCHHbIE
pecypeel cpeibl TaKUM 00pa3oM, 4TOoOBbl 00ECHEeUnTh OCTABICHUE MOTOMCTBA. JlOCTUraeTcs 3To B
OCHOBHOM u€pe3 KOJIMYECTBEHHOE M3MeHeHHe HaceneHus. [lomynsnuu MHOrMX BHIOB 00JalaroT
CBOﬁCTBaMH, MO3BOIAIOIIUMHA UM PETYJINPOBATHL CBOIO YHMCJICHHOCTD.

[Tonnepkanue ONTUMaNbHON B JAHHBIX YCIOBHSX YMCICHHOCTH HA3bIBAIOT 20MEOCHMA30M
MOImyJIAnH.

OcHogHble xapakmepucmuku ROnyaayuii:

1. YucieHHoCcmb — 0011ee KOJIMYECTBO 0c00el Ha BBIAEIIAEMON TEPPUTOPHH,

2. NIOMHOCMb NONYAAYUY — CPEIHEE YUCIO0 0coOel Ha eMHHUILY IO Wik 00béMa
3aHUMAaeMOT0 TOIyJIALUEN TPOCTPAHCTBA,

3. podxcoaemocms — YHUCIO HOBBIX 0COO€H, MOSBUBIIMXCS 3a €AMHUILY BPEMEHU B
pe3yabTaTe pa3MHOKEHMS,

4. cMepmHOCcmb — TI0Ka3aTellb, OTPAXKAIOIUM KOJIMYECTBO MOTMOIIMX B MOIYJISALUH
ocobeif 3a onpeIeNEHHbIN OTPE30K BPEMEHH,

5. npuUpocm NONYIAYUU — PA3HULA MEXKAY POKIAEMOCTBIO U CMEPTHOCTBIO; MPUPOCT
MOJKET OBITH KaK IMOJIOKUTCIIBHBIM, TaK U OTPULATCIIbHBIM,

6. memn pocma — CpeHUN IPUPOCT 33 €AUHUIYY BPEMEHHU.

[lomynsauuu cBONCTBEHHA ONpENEIEHHAs] OPraHu3aLsl.

CTpyKTypy NOMyJISLIMU OTPAKAIOT paclpelieleHue 0coOel Mo TEPpPUTOPHH, COOTHOLICHHUS
IpyIII IO TOdY, BO3pacTy, (PU3M0IOTHYECKUM, TOBEACHYECKUM U T€HETUYECKHM OCOOEHHOCTSIM.

CrpyKkTypa MOmyJsiquil UMeeT MPHUCIIOCOOUTENbHBIN XapakTep, T.K. oHa (OpMHUpYETCs He
TOJIbKO Ha OCHOBE OMOJIOTMYECKHUX CBOMCTB BHMJA, HO M TOJ BIMSHUEM AOMOTHYECKHX (PAKTOPOB
Cpelbl U TOJ BIUSHUEM MNOMYJSIMHA Apyrux BuAoB. ClienoBaTeabHO, pa3Hble MOMYJISLHUNA OJHOIO
BUJa 00J1aat0T KaK CXOAHBIMU OCOOCHHOCTSMU CTPYKTYPBI, TaK U OTIMYUTEIbHBIMU, CBSI3aHHBIMU
CO crenn(UKON FIKOIIOTUIECKUX YCIOBHI B MECTaX X OOUTAHMS.

Pa3nu4aroT mosjaoByro, BO3pacTHYIO, FEHETUUECKYHO, IPOCTPAHCTBEHHYIO U DKOJIOTHYECKYHO
CMPYKmypbl RORYAAYUIL.

Ilonosas cmpykmypa nonynsiyuu — COOTHOIIIEHHE B HEW 0cobeli pa3HOTo Moa.

Bospacmuas cmpykxmypa nonynayuu — COOTHOILIIEHUE B COCTaBe MOIYJISIINUU 0COOeH pa3HOTo
Bo3pacTa. Bo3pacTHasi cTpyKTypa MONYJISUUH OTPAKa€T MHTEHCUBHOCTb PAa3MHOXKEHHUsS, YPOBEHb
CMEPTHOCTH, CKOPOCTb CMEHBI IOKOJICHUH.

I'enemuueckas cmpykmypa nonynayuu — ONpeNeNseTcsl U3MEHUYUBOCTBIO M Pa3HOOOpazuemM
TCHOTHUIIOB, a TAKXKE Pa3/eIeHUeM TOMYJISIMKA Ha TPYIIbl TEHETHYECKH OJM3KUX 0COOEH, MexIy
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KOTOPBIMU MPOUCXOJTUT MOCTOSHHBIN 0OMeH. [Ipu3Hakyu opraHM3MOB HaXOJAATCS MOJI COBMECTHBIM
KOHTPOJIEM T'€HOB U 3KOJIOTHYECKUX (pakTopoB. OAMH M TOT ke TEHOTUIl B PA3HBIX YCIOBHUSX
CHOCOOEH NPHUBECTH K TOSABICHUIO pasnuyaromuxcs (eHoTUnoB ((GEeHOTHI — COBOKYIHOCTh
TEHETHUYECKH OIpeJIesIIeMbIX IPU3HAKOB M CBOMCTB OopraHu3Ma). PazHooOpas3ue reHOTUIIOB 3aBUCHUT
OT pa3Mepa MONYJSLUMU U BHEIIHUX (DAKTOPOB, BIUAIOLIMX Ha €€ cTpyKTypy. B HeGonbiimx
M30JIMPOBAaHHBIX M CTAaOWIBHBIX  NOMYJSALMSIX ~ 3aKOHOMEPHO  BO3pacTaeT  4acToTa
OJIM3KOPOJICTBEHHOTO CKPEIIMBAHMS, YTO YMEHbBIIAET FEHETUYECKOEe pa3HOOOpa3ue U yBEIUYUBACT
yIpo3y BBIMUPAHUSI.

IIpocmpancmeennas cmpykmypa nonyaayuy — 3TO XapaKTep pa3MeIleHus U paclpeieeHus
OTJENBHBIX WIEHOB MOMYJSIUM W MX TPYNIHMPOBOK Ha MOIMYJSLUOHHOW TeppuUTOpHH (apeaie).
Yacto HabmogaeTcs rpynmnupoBKa (arperaius) ocooeil, KoTopasi YCHINBAET KOHKYPEHITUIO MEXITY
WMH/IMBUJAMHU, HO CIIOCOOCTBYET BBDKHMBAaHHUIO Ipymlmbl B meiaoM. Tak oOpasyroTcst crau, cTaja,
KOJIOHUU U JIpyrue o0beIuHEeHUs ocobOeil, Oiaromapsi yeMy JOCTUTAIOTCS PA3JIMYHbIE 3alIUTHHIE
spdexTsl. PaznuuaroT CcKyueHHOe, cllydyailHO€ U paBHOMEpPHOE pachpeseieHue ocobel B
nomyssiusix. J{jist pasHbIX OpraHM3MOB CYIIECTBYIOT OINpPEIEIEHHbIE HHANBUAYAIbHbIE MJIOIAAN U
panuychl TpO(UUECKOi, KOPMOBOW aKTUBHOCTH.

DKonoz2uveckas cmpykmypa nonyiAyuy — 3TO MOAPA3AECIEHHOCTh MOIYJIALUU Ha IPYIIIb]
ocobeil, o-pa3HOMY B3aUMOJIEHCTBYIOIUX ¢ (hakTopamu cpeibl. JIeTKO BBISBISAIOTCS IPYHIIIUPOBKH
no numawuilo, TaKk Kak OCOOM pa3HOro Iojia M Bo3pacTa o0JalalT pPA3IWYHBIM MHILEBBIM
npearnouyTeHueM. PasHble 4jieHbl MOMyJISUUN OTIAMYAOTCS APYT OT JIPyra 1O OpUEHMUPOBOUHOMY
Nn0Be0eHUI0 U N0 08USAMENbHOU AKMUBHOCMU; Y MHOTHX KMBOTHBIX XOPOILIO BBIPAXKEHBI PA3IUYMS
peakuuii u30eraHusi OMACHOCTM WM ONTHMU3ALMOHHOrO Tmoucka. Yacto Habmomaercs
pacnpezeneHue (QYHKIHMM MpU OXOT€ Ha J00bIY, NMPH YyXOZE 3a MOTOMCTBOM U T.n. Hamnuue
MUTPUPYIOIIUX W HEMHUIPUPYIOLUIMX Tpymnm ocoOell HakJIaAbIBaeT OTIEeYaTOK Ha  pAaf
(bu3H0IOrNYecKuXx 0COOEHHOCTEN MUTaHMSI, [T0JIOBOTO MOBEJCHMS, IPYIIIOBON aKTUBHOCTH.

JIro6ast momynsAus TEOPETUUECKU CIIOCOOHA K HEOTPAaHUYEHHOMY POCTY YHMCIEHHOCTH, €CIIU
e€ He JMMUTHUPYIOT (HE OrpaHMYMBaIOT) (DakTOpbl BHEIIHEH cpeabl. B TakoM runoretmyeckom
cllyyae CKOPOCTb pPOCTa HOIMYJSIUM OYZeT 3aBUCETh TOJBKO OT BEJIMYHUHBI OUOMUUECKO20
nomenyuanq, CBOMCTBEHHOIO BHUAY. OTOT MOKa3aTelb OTPAXKAET MeopemuyecKutl MaKCUuMym
NOMOMKO8 OMm 00HOU Napvl (Uiu 0OHOU 0COOU) 3a eOUHUY)Y 8PEeMeHU, Hanpumep 3a 200 Ul 3d 8eCb
arcuznenuwlll yuka. Cpel HaCeKOMbBIX PEKOPJICMEH — MaTKa TEPMHUTOB: OHA KJIAJET 110 OJJHOMY SIHILY
B CEKYH/y Ha MPOTSHKEHUHU BCEH KU3HU (y HEKOTOPBIX BUJOB — 110 12 jet). Cenbab Ha NPOTHKECHUN
KU3HH OTKJIQJBIBAET OT 8 10 75 MIIpJI. HKPUHOK.

B npupone Ouotuueckuii NOTEHIMAN HUKOTJAa HE peajau3yeTcs MOoNHOCThI0. Ero BenmumHa
OOBIYHO CKJIQ/JIBIBAETCSl KAaK Pa3HOCTb MEXIY POKIA€MOCTbIO UM CMEPTHOCTHIO B IOIMYJISLUAX.
CMmepTHOCTh 0cOO€il BBI3BIBACTCS (pakmopamu conpomueneHus cpeovl: HeIO0CTATOK MUIIY,
JeficTBHe HEeOIaronpUATHBIX NPUPOAHBIX (PAKTOPOB, KOHKYPEHLMS, OTKJIOHEHHUS B Pa3BUTHH,
00J1e3HH, Mapa3uThl, XUIHUKH, HEXBATKa IPOCTPAHCTBA, YOKUIL U T.11.

Conpomuenenue cpedvt — 5>5mo couyemanue JUMUMUPYIOWUX —(0SPAHUYUBAIOWUX)
gaxmopos.

ConpoTHBiieHHE CPEB CUIIbHEE BCETO JEHCTBYET HAa MOJIOJBIX OCOOEH.

B skonoruu mmpokoe pacrnpocTpaHEHHE MOIydWIo rpaduyeckoe MOCTPOEHUE «KPUBBIX
evrcuganuay. Ha OCHOBaHUM TaKWX KPUBBIX MOXHO OIpPENEIUTh NEPUOJbI, B TEUYEHHE KOTOPBIX
TOT WIM HMHOW BHJ 0COOEHHO ys3BUM. IlOCKONBKY CMEPTHOCTH IOJBEp)KEHa OoJiee pPE3KUM
Kosie0aHusM U Oosbliie 3aBUCUT OT pakTopoB OC, ueM poKJ1aeMOCTh, OHA UTPAET IJIaBHYIO POJIb B
PETyJIMPOBAaHUH YUCIIEHHOCTH MOILYJISALUH.

CylecTByeT mpu muna Kpueblx 6bloHCUGAHUA:

(pUCYHOK)

Ilepevtit mun (xpuBbie 1) COOTBETCTBYET CHUTYallUH, KOTJa OOJBIIEE YHCIO 0COOeH MMeeT
OJIMHAKOBYIO IPOJOJDKUTEIBHOCTh JKM3HU U YMHUPAeT B TEUYEHHE OYEHb KOPOTKOIO OTpe3Ka
BpeMeHH. KpuBble XapakTepu3yroTcs CUIbHO BBITYKIION opMoil. [1epBbiil TUII KpUBOW BHIKHBAHUS
XapakTepeH AJIs BUIOB, HA KOTOPHIX c1a00 AEHCTBYIOT BHEHIHHME (DaKTOphl CMEPTHOCTH (IIOroja,
XxuIHUKK). KpuBas BbDKMBaHUS OTIMYAETCs CJIa0bIM IMOHMKEHHUEM JI0 BO3pacTa €CTECTBEHHOMN
(«(pU3MOTOTHUECKON») CMEPTH C MOCIEAYIOIUM PE3KUM TMaJCHHEM, OTPaXKaroIlUM BBIMHUpPAHHE
oco0eil, JOCTUImMX 3TOr0 KpPUTHYECKOro Bo3pacTta. B mnpupone KpuBble Takoro Tuma
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XapaKTepU3yIOT OTHOCHUTEIbHO HEOOJBIIOE YMCIO BUIOB; B YACTHOCTH, HACEKOMBIX C KOPOTKHUM
CPOKOM >KM3HHM (Hampumep, MOJCHKH), a TakkKe Ipo30gui B J1a0OpaTOpHBIX KyJbTypax, He
MOJIBEPKEHHBIX BBICJAHUIO XUIIHUKAMU. Takue KpHBbI€ BBDKHMBAHUS CBOMCTBEHHBI HEKOTOPHIM
KPYIHBIM II0O3BOHOYHBIM, & TaK)X€ 4YEJIOBEKY; INPUUYEM KpuUBas BBDKUBAHUSA Ul MYXYHUH I10
CPABHEHUIO C AHAJIOTMYHOM KPUBOM JUUIS HKEHIIMH MEHEE BBITYKJasi, IO3TOMY CTPAaXOBOM MOJIUC JUIs
MY>K4YMH B OOJIBIIMHCTBE cTpaH 3amazna B 1,5 pasa moposke, uem Juist xeHIUH. [l OoNbIIMHCTBA
KOIBITHBIX JKUBOTHBIX KpPUBbIE BBDKMBAHMS TAaKXKE BBIMYKJIbIE, XOTS B Pa3IM4YHON CTENEHHU IS
pa3HBIX BUJIOB.

Bmopoii mun cBoiicTBeH BHAaM, KO3PQUIMEHT CMEPTHOCTH KOTOPBIX OCTa€rcs
MOCTOSIHHBIM Ha MPOTSHKEHUH BCel uX ku3HU. [1o3TOMY KpHBas BBKMBAaHUS TPaHC(HOPMHUPYETCS B
npsimyro auHui0. Takas ¢opma KpuBOl CBONCTBEHHA BHJAM, pPa3BUTHE KOTOpPhIX HIET 0e3
MeTamop(o3a HpU JOCTATOUYHOM CTENEHH CAMOCTOSITEIBHOCTH M YCTOWYHMBOCTH POXKAAIOLIETOCS
IIOTOMCTBA (IIPECHOBOAHASI TUAPA).

Tpemuii mun — CUIbHO BOTHYTBIE KPUBbIE, OTPAXKAIOIINE BBICOKYIO CMEPTHOCTh 0co0Oei B
paHHeM Bo3pacTe. KpuBasi BBKMBaHUSI TPETHETO THUIIA IEMOHCTPUPYET pe3Koe NajieHue B 00J1acTu
MJIaJIIMX BO3PAcTOB, KOTOPOE CMEHSETCS IOCTENIEHHBIM IOHM)KEHUEM, OTPAKAIOLIUM HHU3KYI U
OTHOCHUTEJIbHO PAaBHOMEPHYI0 CMEPTHOCTh KUBOTHBIX, MEPEKUBIINX KPUTHUUECKUN Bo3pacT. OHU
XapaKkTepHbI AJIs1 HEKOTOPBIX MTHLL, AJIS pbIO, a TaKKe I MHOTUX O0€CII03BOHOYHBIX.

Pa3gea 2. Dxocucremsbl.
Tema 2.1. IKocHuCTEMBI.

OCHOBHOM O0BEKT 3KOJIOTUU — ATO IKOJI02UHECKAsl CUCTeMa, U IKOCUCmeMa.

dKkocucmema — MO CO60KYNHOCHIL COBMECHIHO OOUMAIOWUX IHCUGHIX OP2AHU3MOG U

cpeovl ooumanus, 00beOUHEHHBIX 8 eOUHOe (YPYHKUUOHAIbHOE Yeloe BeuieCEEeHHbIMU,

IHEPZEMUYECKUMU U UHPOPMAUUOHHBIMU 63AUMOOCTICIMEUAMU.
Tepmun sxocucmema ObUT IPEUIOKEH aHTTHHUCKUM yuéHbIM A.Tencnu B 1935 r. muist 0603HaueHus
OCHOBHBIX TNPHUPOJHBIX enuHull B Ouocdepe. TeHcin momy€pkuBai, YTO HEOPraHUUECKUE U
opraHuyeckre (pakTopbl BbICTYNAIOT KaK PaBHOIPABHbIE KOMIIOHEHTHI, 1 Mbl HE MOXEM OTAEIHUTh
OpraHu3Mbl OT OKpY’XKarolled HX KOHKpeTHoW cpeabl. CooOliecTBa OpraHu3MOB CBS3aHBI C
HEOPraHWYECKON Cpelor TECHEHIIMMHU MaTepHaIbHO-IHEPTETUYECKUMU CBA3sIMU. PacTeHns Moryr
CYLIECTBOBATh TOJIBKO 3@ CYET IIOCTOSHHOIO IIOCTYIUIEHUS B HHX YIJIEKHCIIOTO TIas3a, BOJBI,
KHUCJIOpOJla, MUHEpAIbHbIX cosied. OHU SBISIOTCS  agmompoghamu — 3TO KUBbIE OpPraHU3MBI,
KOTOpbIe CHOCOOHBI CHHTE3UPOBATh CJIOXHbBIE OPraHWYECKHE BEIECTBA W3 HEOPraHUYEeCKHX,
UCIOJIB3YS AJIL 3TOTO PHEPIHI0 COJHEUHOro cBeTa. I emepompoghvl, NciONb3yOMNE Ul TUTAHUS
rOTOBbIE OPraHMYECKHE BEILIECTBA, )KUBYT 3a CYET aBTOTPO(OB, HO HYKIAIOTCS B MOCTYIUICHUH
TaKUX HEOPraHWYECKUX COEJUHEHMH, Kak KHUCIOpoX U Boja. B m1000M KOHKpeTHOM
MECTOOOMTAHUHM 3allacoB HEOPraHWYECKUX COCAMHEHHH, HEOOXOIUMBIX [UIl MOJAEp KaHUsS
KU3HEACITETbHOCTH HACEIAIOIUX €r0 OPraHU3MOB, XBaTHJIO Obl HEHAJ0Jr0, €CIM Obl ATH 3aIachl
HE BO300HOBJISUTUCH. Bo3BpaT OMOreHHBIX 3J€MEHTOB B cpeay (yriepona, azora, ¢ochopa u ap.)
MIPOUCXOJUT KaK B TEUEHHUE KU3HU OPraHU3MOB (HAaIpHUMEp, B pE3yJIbTaTe JbIXaHHUA), TaK U MOCIe
UX CMEPTH B pe3yJibTaTe pas3jIoKEHUs TPYNOB M PACTUTENBHBIX OCTaTKOB. TakuM 00pa3om,
coo011ecTBO 00pa3yeT ¢ HEOPraHMYECKOH Cpeloil ornpeneiaéHHYI0 CHCTEMY, B KOTOPOW IOTOK
aTOMOB, BbI3BIBAEMBIM JKU3HEAEATEIBHOCTBIO OpPraHU3MOB, HUMEET TEHICHIMIO 3aMbIKaTbCA B
KpYTrOBOpPOT.

OcHoBHBIE CBOIiCTBA IKOCHCTEM — €€ CIIOCOOHOCTH:
1. oCyIIecTBISATH KPYrOBOPOT BEIIECTB B Cpelie OOUTAHMS,
2. TPOTHUBOCTOSATH BHEIIHUM BO3JCHCTBUSAM,
3. TPOW3BOAMUTH OMOJIOTHYECKYIO MTPOTYKIIHIO.

CTpyKTypa 3K0oCHCTEMbI:

1. 6uoyeno3 — B3aMMOCBsI3aHHasE COBOKYITHOCTh OpPIaHM3MOB, Hacejsomas Oojee WM MEHee
OJTHOPOJIHBIM YYaCTOK CYIIH MJIM BOJHOU CpPEIbI:

1.1 nponyneHTb
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1.2 xoHCYyMEHTHI
1.3 penyueHTsl

2. buomon — HKOJIOTHUECKUE YCIIOBHS CpeJibl OOUTAHUS:

2.1 neoprannyeckue Bemectsa (C, N, CO,, H,O u np.), BKiIrodaromuecs: B KpyroBopoThI;
2.2 opranu4eckue coeqUHeHus (OeJIKU, YIIIeBOIbl, JIUIU/IbI, T'YMYyCOBBIE BEILIECTBA U T.11.);
2.3 BO3ylIHASA, BOJHAS U CyOCTpaTHas Cpefa, BKIF0Yask KIMMAaTHIECKUN PEKHM.

st mopiep;kaHusi KpyroBopoTa BELIECTB B CHCTEME HEOOXOMMO HaIUYHE:

1. 3amaca HeOpraHMYECKUX MOJIEKYJI B yCBOsSeMOi (opme,

2. Tpéx (YHKUMOHAJIBHO PA3IUYHBIX DKOJOTMYECKUX TPYII OPraHU3MOB — IPOJYLIEHTOB,

KOHCYMEHTOB U PEAYLIEHTOB.

IlIpooyuenmor — aBTOTPO(HBIE OPraHU3MbI, KOTOpBIE CIHOCOOHBI CHHTE3UPOBATH OPraHUYECKOE
BELIECTBO U3 HEOPraHMYECKUX COCTABJIAIOIINX C UCIIOJIB30BAHUEM BHEIIHUX MCTOYHUKOB DHEPIUU.
(pacTeHusi, BOJOPOCIIN)
Koncymenmuvt — 510 reTepoTpO(HBIE OPraHU3MBbl, MOTPEOJNIAIONIME OPraHUYECKOE BEIIECTBO
MPOAYLIEHTOB WU APYTUX KOHCYMEHTOB U TPaHC(HOPMHUPYIOIIKE €r0 B HOBbIE (POPMBL. (’KUBOTHBIE).
Pedyuyenmor - OpraHu3MbI-reTepoTpo(bl, KOTOpbIC, HCIOJIb3YsS B KadyecTBe NHUIIU MEPTBOE
OpraHMYEeCcKOe BEIECTBO (TPyIbl, (eKaIuu, PACTUTENIbHBIN onaja u Ip.), B mpoiecce MeTadboiu3ma
pasjararoT €ro A0 HEOPTaHWYECKUMX COCTABIAIOIIMX. PenyneHTsl >KMBYT 3a CUET MEPTBOIO
OpraHMYECKOT0 BEUIECTBA, IEPEBO/IS €r0 BHOBb B HEOPTaHUYECKUE COECTUHEHUS.(MUKPOOPTraHU3MbI,
IpUOBI).
B npunnune xkpyroBOpoT aToMOB MOXKET MOJAEPKHUBAThCSI B CHUCTEME U 0€3 MpPOMEXYyTOYHOTO
3BE€Ha — KOHCYMEHTOB 3a CU€T JEATENIBHOCTH JABYX Apyrux rpynn. OQHAKO TaKUE HKOCHUCTEMBI
BCTPEUAIOTCS CKOpee KaK MCKIIIOUEHUs, HalpuMep, Ha TeX ydacTKaX, rae (yHKIUOHHUPYIOT
cooO1iecTBa, COPMHUPOBAHHBIE TOJIBKO U3 MUKPOOPTaHW3MOB. POJIb KOHCYMEHTOB BBIMOJIHSAIOT B
IIPUPOJI€ B OCHOBHOM KHBOTHBIE, X JIE€ATEIBHOCTH IO MOAJIEPKAHUIO U YCKOPEHUIO IIUKIMYECKON
MUTpALMU aTOMOB B 9KOCUCTEMAX CJIOXHA U MHOT00Opa3Ha.
Macmrabbl 3KOCUCTEM B MPUPOAE YpEe3BbIYAMHO pa3nuyHbl. 1o pazmepam 3KOCHCTEMBI JEISAT Ha
CJIEYIOIINE IPYTIIbI:

"  MUKPOIKOCUCTEMBI (MypaBeHHUK, THUIOIIUHN NIEHb, HEOOJBIION BOIOEM),

"  ME309KOCHUCTEMSI (JIec, peka, npy, noie, 60J10To),

"  MaKpO3KOCUCTEMBI (MOpE, OKeaH, TYHApa, IIyCThIHS, KOHTUHEHT),

* rnobanpHas 3kocuctema (Ouocdepa).
OpHako HM OJHA Jaxe camas KpylHas »SKOCHUCTEMa HE HMEET IOJHOCTbIO 3aMKHYTOIrO
KpPYroBopoTa. MaTrepuku HHTEHCUBHO OOMEHHMBAIOTCS BEIIECTBOM C OKEaHaMH, MPUYEM OOJIBIIYIO
poOJib B 3TUX Ipolieccax Urpaer armocdepa, U BCsS Hallla IUIAHETAa 4acTb MATE€PUM MOJIYy4yaeT W3
KOCMHUYECKOI0 ITPOCTPAHCTBA, @ YaCTh OTAAET B KOCMOC.

Mumesbie nenu. Tpopuueckne ypoBHU.

[Tonnepkanue >KU3HENCATEILHOCTH OpPraHU3MOB M KPYrOBOPOT BEIIECTBA B DKOCHCTEMAax
BO3MOXXHBI TOJIGKO 3a CUET IOCTOSHHOTO IPHUTOKA SHEPTUU. B KOHEYHOM WTOre BCS JKHU3HBb Ha
3emiie CylIeCTBYET 3a CUET PHEPTUU COJTHEUHOTO M3IyYeHUs, KOTOpas MePEeBOAUTCS PACTCHUSIMU B
nporiecce (POTOCUHTE3a B XUMUYCCKHE CBSI3U OPTaHWMYECKUX COCTUHEHHH. [ eTepoTpodsl MoyyaroT
ATy SHEPTUIO ¢ Muleil. Bee xKuBbIe cyliecTBa ABIAIOTCS 00bEKTAMH MUTAHUS JIPYTHX, T.€. CBS3aHBI
MEXTy COOOM IHEPTreTHUSCKUMHU OTHOIICHUSIMH.

Iuwesvie (mpoghuueckue) ceasu 6 coobuecmsax — Mo MeXaHu3Mbl nepeoayu dHepeuu om
00H020 OP2aAHUBMA K OPY2OMY.

Tpoduyeckue cBsizu B OHOILIEHO3aX OYEHb CJIOXHBIC, HO MyTh KAXKIOW KOHKPETHOW MOPIIUU
SHEPrUH, HAKOTUICHHOW 3eJIEHBIMU PACTeHUSAMH, KOPOoTOK. OHA MOXKET TepeaaBaThcs He Oojiee 4yeM
yepes 4-6 3BeHbEB psijia, COCTOSAIIETO U3 TOCIEI0BATENILHO MUTAIOIIUXCS IPYT APYTOM OPTaHU3MOB.
Takue psiabl, B KOTOPBIX MOYKHO MPOCIEAWTH ITyTH PACXOJOBAHHS H3HAYaIBHOW 03Bl SHEPTUH,
Ha3bIBAIOT YEeNAMU NUMAHUAL.
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Ilens numanus, unu mpoghuueckas uenv — 63AUMOOMHOUIEHUA OPZAHU3MOE RpPU
nepenoce IHepzuu RUWU OM UCMOYHUKA (3€1EHBIX PACMEHUIL) uepe3 PAO OpPZaHUu3MO8
PAa3IUYHBIX MPoduuecKux yposneii nymém noeoanus 0OHUX OpP2ZaHu3mMo8 Opyzumu.

Mecmo kadcooeo 36ena 6 yenu numanus Ha3vlearom mpoPuuecKum ypoeHem.

[lepBriii Tpoduueckuili ypoBeHb — 3TO BCErAa HPOAYLEHTHI, CO3JaTed OPraHUYEeCKOH Macchl
(3es1€HBIE pacTEHMSI, BOJOPOCIIN).

Bropoit Tpoduueckuil ypoBeHb — pACTUTEIbHOSJIHbIE KOHCYMEHTHI (HalpuMep, KOIBITHbIE,
3aiiiieoOpasHele, TIIM) (KOHCYMEHTHI [IEPBOT0 MOPSIKA)

Tperuit Tpoduueckuii ypoBeHb — IUIOTOSIHBIE, JKUBYIIHME 3a CUET PACTUTENBHOSAHBIX (POpM
( (KOHCYMEHTBI BTOPOTO HOPSI/IKA)

YerBEpThii TpodUUYECKUN YpPOBEHb — IUIOTOAJHBIE KOHCYMEHTBI, MOTPEOISIIOIINE JPYrux
IUIOTOSAHBIX (KOHCYMEHTBI TPETHETO MOpsAKa)

9Hepr C€TUYCCKHUI OajaHC KOHCYMCHTOB CKJIAIbIBACTCS CJICAYIOIIUM o6pa30M:

P=I1+1+H,
rae P — panMoH KOHCYMEHTa, T.€. KOJMYECTBO MHILNM, ChEIAEMOM UM 3a ONpPENEIEHHBIN MEPUOL
BpPEMEHH,
IT — mpoyxkuus, T.€. TpaThl Ha POCT,
[ — Tpathl Ha JbIXaHUe, T.€. MOAAepKaHue OOMEHa BEILIECTB 3a TOT XKeE MEPHO/,
H — sHeprus HeyCBOEHHOM NUIN, BBIIEIECHHON B BUJE 3KCKPEMEHTOB.

bonbiias 4yacTte 5Hepruu, MNoJIy4yaeMoW C MHULIEH, HCHOJB3YyeTCsl Ha MoJAepkKaHue padounx
MIPOLIECCOB B KJIETKaX. DTU SHEPreTUYECKUE 3aTPaThl YCIOBHO HA3bIBAIOT TPATOM HA JbIXaHUE, TaK
Kak o0Iue uX MaciTadbl MOKHO OIICHHUTbH, YIUTHIBas BeiaeneHne CO, opraHu3MoMm.

MeHbI1as 4acTh YCBOCHHOW MUIIM TpaHCHOpMHUpYeTCs B TKAHU CAMOTO OpraHusMa, T.e. UAET Ha
POCT WM OTKJIQ/IBIBAHKE 3AMIACHBIX MMUTATEIbHBIX BEIIECTB, YBEIUUCHHE MACCHI TETIA.

Takum 00pa3oM, OCHOBHAas YacThb MNOTPEONsieMO C TUINEed HSHEepPrud UAET y JKUBOTHBIX Ha
MOJJICPKAHUE WX JKU3HEACSITCIIbHOCTH (M B KOHEUHOM CU€Te TEpSETCs, PacCeuBacTCs B BHUJIEC
TEIUIOBOM SHEPruu) W IWIIb CPaBHUTENBHO HEOOJbINas — Ha MOCTPOCHHE Tela, pOCT U
pasMHOXKeHue. VHbpIMH ciioBamu, OOJbINas YacTh SHEPTMHM NpPH TEPEXOAEe W3 OJIHOTO 3BEHA
MUIIEBOM LIETIH B IPYTO€ TEPSETCs, TaK KaK K CIEAYIOLIEMY MOTPEOUTENI0 MOXKET MOCTYHUTh JIUIIh
Ta SHEPrusi, KOTOpasi 3aKJII0YAeTCsl B Macce moemaaemMoro opranusma. [lo rpyObiM moacuéram, 3tu
MOTEPHU COCTABIISIIOT OKOJI0 90% MpH KakIOM aKTe Mepefayu YHEPruH yepe3 TPOPHUUECKYIO IEMb.
CrnenoBaTeNbHO, €CIIA KaJOPUUHOCTE pacTuTeabHoro opranu3ma 1000 [k, mpu moaHOM moeaaHun
€ro TPaBOSAIHBIM KUBOTHBIM B T€J€ MOCJIEIHEr0 ocTaHeTcs: u3 3Toil nmopuuu Beero 100 JIx, B Tene
xumarKa — Juinb 10 [k, a eciii 3TOT XUIMHUK OyAET CheleH APYTUM, TO Ha €ro JOJI0 MPUAETCS
toabsko 1 Ik, 1.€. 0,1%.

Otcroma  BBITEKaCT 3aKOH MNHPAMHMALI  JHEPrud, TMNPABWJIO JeCATH  TNPOLEHTOB:
C 001020 mpouuecko2o yposHa IKOI02UHECKOU RUPAMUObL HA OPY20Il 00JIHCHO NEPexXooums 6
cpeonem 10% rnepzuu.

DTOT 3aKOH, B YaCTHOCTH, MO3BOJSET JAeNaTh pacyéThl HEOOXOIUMOW 3eMENbHON TUIOMIAAN IS
obecrieueHns HaCEJICHUS MPOI0BOJIBCTBUEM.

Takum oOpa3om, 3amac JHEPrHH, HAKOIUICHHBIM 3€NEHBIMM PACTCHUSMHU, B IEMSIX HUTAHUS
CTPEMHTENIbHO HCcsikaeT. [losTomy mumieBas 1enb OOBIYHO BKJIIIOYAET BCETO 4-5 3BEHBEB.
[ToTepsiHHas B EMSX MUTAHUS YHEPTUS MOKET OBITH BOCIIOJIHEHA TOJIBKO MOCTYIUICHHMEM HOBBIX €€
nopuuii. [loaToMy B 3KocHCTeMax HE MOXET OBITh KPYroBOpOTa DSHEPrHH, aHAJIOTUYHOTO
KpYroBOPOTY BEHIECTB. DKocUcTeMa (QYHKIIMOHUPYET TOJIBKO 3a CUYET MOCTYIUICHHUS U3BHE TMOTOKA
SHEPTUU B BUJIEC COJTHEYHOTO U3TYUCHUS UM TOTOBBIX 3aI1aCOB OPTaHMUYECKOTO BEIIECTBA.
Tpodudeckue menu, KOTOpbIE HAYMHAIOTCS C (POTOCHHTE3UPYIOIIUX OPTraHU3MOB, HA3BIBAIOT
yenamu evledanusn (U RACMOUWHBIMU, U UenAMU ROMPEDIeHU).

Tpoduyeckue 1enu, KOTOpPbIE HAYMHAIOTCS C OTMEPIIMX OCTaTKOB pPAaCTEHUH, TPYHOB U
HSKCKPEMEHTOB JHUBOTHBIX, - 3TO Oempummusle uenu pazioxcenus. TakuMm o0Opa3oM, IOTOK
SHEPruH, BXOISAIIUNA B YKOCHUCTEMY, pa30ouBaeTcs aajee Kak Obl Ha JIBa OCHOBHBIX pycia, MOCTyMas
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K KOHCYMCHTaM 4Y€pcE€3 KUBBIC TKAHU paCTeHI/Iﬁ nin 3arachbl MépTBOFO OpTraHn4€CKOro BCIICCTBA,
HCTOYHUKOM KOTOPOT'O TAK)Ke ABJISIETCS (POTOCUHTES.

B Pa3HBIX THIIAX 3KOCHUCTCM MOINHOCTL IMOTOKOB J3HEPIruM 4YC€PE3 LCIH BBICAAHUA W PA3JIO0KCHUA
pasnnyHa. B BomHBIX coobiiecTBax Ooblasi 4acTh SHEPrHH, (PUKCUPOBAHHOW OJAHOKIETOYHBIMHU
BOAOPOCIIAAIMU, IMOCTYHNACT K JKXHUBOTHBIM, IMUTAIOIMIUMCSA OTUM q)HTOHJIaHKTOHOM, n gajlee K
XMIIHUKAaM, M 3HAYUTEIIBHO MEHbIIAs YacThb DSHEPIUU BKIIOYAETCd B LENM pas3ioxeHus. B
OOJIBIIMHCTBE SKOCUCTEM CYIIU MIPOTUBOMOJIOKHOE COOTHOIIEHHE: B Jecax, Hanpumep, 6oaee 90%
€KEroJIHOTr0 MPHPOCTa PACTUTEIILHOW MAacchl MOCTYMAeT uepe3 omaj (OMaBIIME JHUCThS W T.I.) B
JETPUTHBIE LIETIU PA3JI0KEHHUS.

BwMmecTe ¢ mose3HbIMU BEIIECTBAMU B OPraHU3M MOCTYMAIOT U BpeaHble. HabmroneHus mokaspIBatoT,
4TO eciiu NOJIe3HOe 8eecmaeo NPpu e20 USMEHEHUU 1e2KO 8bl80OUMCS U3 OP2AHU3MA, MO 8PeOHoe He
MOJILKO NIOX0 8bl180OUMCS, HO U HAKANIUBAEMCs 8 nuwesol yenu (buoakkymynayus). TakoB 3aKOH
IIPUPOJBI, HA3BIBAEMBIA MPAGUAOM HAKONIEHUA MOKCUUECKUX 6euiecme 6 nuuieeoil uenu. B
CPEIHEM KOHLIEHTpalUs BPEAHOIO BEILECTBA B KAXKIOM IIOCICAYIOLIEM YPOBHE 3KOJIOIMYECKOM
MUPAMUJIBI OKa3bIBAETCS IPUMEPHO Ha NopsiaokK (B 10 pa3) Bblllle, 4eM B MIPEIbIAYIIEM.

IIpoayKTUBHOCTH IKOCUCTEM

Ilepsuunas u emopuunas npooyKyuu.
CKOpoOCTh, C KOTOPOI MPOAYIEHTHI YKOCUCTEMBI (PUKCHUPYIOT COTHEUHYIO YHEPTHIO B XUMUYECKUX
CBA3SIX CHHTE3UPYEMOIr0 OPTaHMUECKOTO BEIIECTBA, ONPELISIET MPOAYKTUBHOCTH COOOIIECTB.
Ilepsuunoit npodykuyueil coodujecmea HA3bI6AIOM OP2AHUYECKYI0 MACCY, CO30A8AEMYIO
pacmeHuaMuU 3a eOUHUYY 6PEMEHU.
Yacte atoii mpoaykmuu (ot 40 mo 70 %) maét Ha MOAACp)KaHHUE >KU3HEACSITCIIBHOCTH CaMHX
pacteHudt (TpaThl Ha JgpixaHue). OcrTaBmiascs 4YacTh CO3JIaHHOM OPraHUYecKOW MacChl
XapaKTePU3yeT YUCMYI0 NePEUdHYI0 NPoOJyKyuro, KOTOpast peACTaBiseT OO0 BETUYUHY PUPOCTa
pacteHuil. Yucras mnepBUYHAs MNPOAYKIUS — 3TO DHEPreTUYECKUM pe3epB Jisi KOHCYMEHTOB U
peayuentoB. IlepepabarbiBasch B 1EMsAX NHUTaHUA, OHAa MWIAET Ha TOMOJHEHHE MAacChl
reTepoTpO(PHBIX OPraHU3MOB.

Ilpupocm 3a edunuyy eépemeHu maccel KOHCYMEHMO8 — IMO 6MOPUUHAA NPOOYKUUA

cooowecmaa.
Ipasuna nupamuo.
Bcewm 6€3 uckioueHnst 3KOCUCTEMaM CBOWCTBEHHBI OIMPEIeIEHHbBIE KOTMYECTBEHHBIE COOTHOIICHHUS
MEPBUYHON ¥ BTOPUYHON MPOIYKIIMH, MOTyUYHBIIUE HA3BAHUE
NMPaBUJI0 NMPAMMAbI MPOXYKIMU:
HA Kax)coom npeovioywiem mpo@uuecKkom ypoeHe KoIUuuecmeo Ouomaccel, co3oasaemoil 3a
€OUHUUY 8peMeHU, 001buie, YeM HA NOC1e0YIOUu|eM.
CKOpOCTh CO37aHMsI OPTAaHUYECKOTO BEIIECTBA HE OMpEeNsieT ero CyMMapHBI€ 3arachl, T.e. 000
OroMaccy BCEX OpPTaHM3MOB KaxkJ0oro Tpoduueckoro ypoBHs. Hamudnas 6uomacca mpoOayIlEeHTOB
WM KOHCYMEHTOB B KOHKPETHBIX SKOCHCTEMaX 3aBHCHT OT TOTO, HACKOJBKO CHIBHO BBbICJaHHE
00pa30BaBIIMXCS 3aMacoB.

B GonbIIMHCTBE HA3EMHBIX 9KOCUCTEM JIEHCTBYET TaKkKe

NpaBuJI0 MUPaAMH/IbI OHOMAace:

CyMMapHas macca pacmeHuil okasvleaemcsa 0Oonvuie, yem Ouomacca ecex Qumoghazoe u
mMpABoAOHBIX, A MACCA MeX, 8 C6010 04epedb, NPEGLIULACHL MACCY 6CEX XUUIHUKOE.

B HazeMHBIX JKOCHCTEMax OTHOIICHHWE TOJOBOTO WPHPOCTA PACTHUTEIBHOCTH K OHoMmacce
CPABHUTEJIHLHO HEBEIIMKO:

B JIecax TOJ0Basi MPOAYKIUS COCTaBIsACT JHIIb 2-6 % OT 0O0Iei Macchl pacTeHU, HAKOTUICHHOW B
TeJax JIOJTOXXUBYIIUX KPYITHBIX JCPEBBEB,

roJIoBast MPOAYKIIHS B CTEMSX, I7I€ TOCIOJICTBYIOT TPaBSIHUCTBIC (DOPMBI, TOpa3io BHIIIC —

41-55 % ot obmieit 6uomaccel (MakcumyM 76 %).

OTHoOIIICHHE TIEPBUYHOM TPOIYKIIMA K OMOMacce pacTeHHWH OMpeenseT MaciTaObl BBICAAHUS
pacTHTEIHLHOW MAcCChl, KOTOPBIE BO3MOXHBI B COOOIIECTBE 0€3 MOJIpPHIBA €0 MPOTYKTUBHOCTH.
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KombiTHBIE, TPBI3YHBI, HACEKOMBIE B CTEIIIX MCIONB3YIOT A0 70 % TOI0BOTO MPHUPOCTa PACTEHHH,
TOT/1a KaK B jiecax B cpeaHeM He 6omnee 10 %.

I'padmyecku 3TO NpPaBUIO YACTO BBIPAXKAIOT B BUAEC NHPAMUM, CYKUBAIOIIUXCS KBEpPXYy U
00pa30BaHHBIX IOCTABJICHHBIMU JpPyr Ha Jpyra MpsMOYTOJbHUKAMU PAaBHOM BBICOTHI, IJIMHA
KOTOPBIX OIPEAEseT KOJIUYeCTBO OMOMACChl HA COOTBETCTBYIOIIUX TPOPUUECKUX YPOBHSX.

Tupamuoa buomaccwi ayea:

~IIK
PK - PaCTUTEIILHOSAHBIE KOHCYMEHTBI,
I1IK — IUIOTOSITHBIE KOHCYMEHTBI.

P
B OKeaHax K OCHOBHBIMM  NPOAYLUEHTAMHU  SIBIISIFOTCS

OJTHOKJIETOYHBIE BOJOPOCIH C BBICOKUMH

TEMITAMH MO LIEHTHI Pa3MHOKEHUs (purommankToHn). Nx
rof10Bast MPOAYKIMS B JNECATKH M Ja)Ke COTHHU pa3
MOXET MpeBbIIaTh 3amac Ouomaccel. Ho Bes

yrcTas TEepBUYHAs MPOIYKIMS Tak OBICTPO BOBIEKAeTCS B IEMM MUTAaHUS, YTO HAKOIUICHHE
Oouomaccel Bojopociel odeHb Majo. [losToMy Ui OkeaHa NPaBWIO MUPaMUABI OHOMacc
HEJCHCTBUTEIBHO, OHAa HMEeT TNepeBEPHYTHIM BuA. TeHIEHIUS K HAKOIUIEHHI0O OHOMAacChl
npeoldsiajacT Ha BBICIIUX TPO(PHUECKUX YPOBHSAX, TaK KaK JUIUTEIBHOCTh JKHU3HH KPYITHBIX
XHIIHUKOB BENMKa, U B UX TellaX 3aJepKUBACTCS 3HAYMTEIbHAs 4acTh BEIIECTBA, MOCTYMAIOIIETO
IO IIETSIM TUTAHUSI.

Iupamuoa buomaccw okeana:

300TUTAHKTOH
(DUTOTUTAHKTOH u

ArposKocucTemMsl

Aeposxocucmembl  (CETBCKOXO3SIMCTBEHHBIE  DKOCHUCTEMBI), CO3/1aBa€Mble  YEIOBEKOM  JUIS
MOJYYCHHUSI BBICOKO YMCTOM MPOIYKIMU aBTOTPO(OB (Yposkasi), OTIUYAIOTCS OT IPUPOIAHBIX PSIIOM
0COOEHHOCTEH:

1. B HHX pe3ko CHIDKEHO pa3HooOpasue opraHm3MoB. Ha moisix oObIYHO KyJbTHBHPYIOT
OJIMH WJIM HECKOJbKO BHMJIOB PAaCTCHUH, B CBSA3U C YEM pPE3KO OOEIHSETCS U KMBOTHOE
HaCeJIeHWe, U COCTaB MHUKPOOPTaHM3MOB B OmoreHo3e. Ha KynbTypHBIX macTOMIIax c
[I0JICEBOM TPaB TaK)Xe CHUJIHO YIPOIIAETCsl BUAOBas CTPYKTypa. BunoBoe pasHoobpasue
Pa3BOIUMBIX YETOBEKOM KMBOTHBIX HUUTOXHO MaJIO IO CPABHEHUIO C IPHUPOTHBIM.

2. Bunel, KylIbTUBUpYEMbIC YEIOBEKOM, IMOAJCPKHBAIOTCA HMCKYCCTBEHHBIM OTOOpOM B
COCTOSIHUM, JaJEKOM OT IEPBOHAYAIBHOTO, W HE MOTYT BBIIEPKUBATh OOpHOYy 3a
CYLIECTBOBAHUE C TUKUMH BUJAMH 0€3 MOAJIEPHKKHU YeI0BeKa.

3. ATrpOSKOCHCTEMBI MOJYYarOT IOMOJHUTEIbHBIN MOTOK SHEPrHH, KPOME COJHEYHOM,
Onmaronapst JAEATEIBHOCTH JIIOAEH, MKHBOTHBIX M MEXaHU3MOB, O0eCHeuHBaOLINX
HEO0XOIMMBIE YCIOBHUSI pOCTa KYJIbTHUBUPYEMBIX BUJOB. YHUCTasi mepBUYHAS TPOITYKIIHS
(ypoxkail) ypansieTcss M3 SKOCHCTEMbl M HE IOCTylaeT B LeNu nuraHus. YacTuyHoe
UCTIOJIb30BaHUE €€ BPEIUTEISIMU TIPE/ICTABIISET HEXEIAaTeIbHOE SBICHUE U BCAYECKU
npeceKaeTcs JAesITeIbHOCThIO YelIOBEKa.

B Hacrosimiee BpeMsi NaxOTHBIMM 3€MJIIMH M mactOuimaMu 3aHsaTo cBbimie 30 % cymwm, u
JEATENbHOCTh JIIOCH 1O MOAJCPXKAHUIO ATUX CUCTEM IMpeBpaliaercs B  IJ100aIbHBIN
IKOJIOTHYECKUH (HaKTOp.

HecmoTpss Ha 3HAuMTENBHYIO YIPOIIEHHOCTh arpo’KOCHCTEM, B HHUX BCE K€ COXpPaHAETCs
MHOXECTBO CBS3€i, B KOHEUHOM CUETE BIUSIOMINX Ha Cyap0y ypoxas. ConocTaBlieHHE CBEJCHUN O
¢dnope M (QayHe NIIEHUYHBIX MOJIEH IOKa3blBAET TMTAHTCKYIO CIOKHOCTh Ja)Ke IPelesIbHO
MPOCTOTO arpoIeH03a, 3/1eCh COXpaHseTcs 00Jiee THICIYU BHIIOB.
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VYcroBus, KOTOPBIM B HJI€alI€ JTOJDKHBI COOTBETCTBOBATH IOJIS CEJIbCKOXO3SIICTBEHHBIX KYJBTYP, -
OBbITh BBICOKONIPOJYKTUBHBIMU M BMECTE C TeM CTaOMWJIBHBIMU — C HKOJOTHUECKOW TOUKH 3pEHMS
HECOBMECTHUMBI. B IpUpOJIHBIX 3KOcHMCTEMaxX NepBUYHAs MPOJIYKUUS pAacTeHH MOTpedisercs B
MHOTOUYMCJICHHBIX LEMAX MHWTaHWS W BHOBb BO3BpAIlA€TCs B BUAEC MMHEPAIBHBIX COJIEH U
YTJIEKUCIIOrO ra3a B CUCTEMY OMOJIOTHYECKOro KpyroBopoTa. Orpaxkaast ypoxai oT ero npupoIHbIX
notpeburenei, coOupasi €ro U 3aMeHsAs €CTECTBEHHBIH OIaJ] OPraHUYECKUMH M MUHEpPaIbHBIMU
yA00OpeHus MU, Mbl 0OpBIBAEM MHOXECTBO Li€NIeH MUTAaHUS U HapylIaeM CTaOMIbHOCTh COOOIECTBA.
ITo cymecTBy, Bce yCuius MO CO3JaHUIO0 BBICOKOTO ypOKash OTAENbHBIX KYJIbTYp €cTh Oophr0Oa
IIPOTUB MPUPOABI, U 3Ta 60pbOa TpeOyeT OONBIIMX 3aTpaT TPyJda U MAaTePUAIbHBIX CPEICTB, T.K.
TaKue COOOIECTBA HEYCTOMYMBBI, HE CHOCOOHBI K CAMOBO30OHOBJIEHUIO M CAaMOPETYJIMPOBAHUIO,
MIOJIBEPKEHBI YTpO3€e IMOeI OT MacCOBOTO pa3MHOKEHUS BpeAUTENei min 00o1e3He.
VckyccTBeHHAs peryJisiiusl YMCICHHOCTH BpenuTeneil — no 6osbliel yacTi Heo0X0AUMOE YCIIOBHUE
nojJepkanue arposkocucteM. [lonapnenue 4MCIEHHOCTH BpeauTeNell XUMUYECKUMU CPEICTBAMU
(1oXMMHKaTaMu, TepOUIIIaMu), KpOME 3arpsi3HEHUs CPe/ibl U BKIIOUEHHS 0B B LENU MUTAHUS,
4acTO BbI3BIBAET TaK Ha3blBaeMblil OymepaHr-adext: Bcien 3a IMOAABJIEHUEM YHCIEHHOCTH
BpeIUTENsl BCKOpE BO3HMKAaeT HOBas, ewE Oosiee MoIIHAs ero Bemblika. OObIYHO NMPUMEHEHHE
AJIOXMMUKATOB TOTAJIbHOI'O JEHCTBUS CHJIbHEE BIUSET HA €CTECTBEHHBIX BParoB BPEIUTEINS, YEM Ha
ero coOCTBEHHbIE MOMYJALMU. B pesynbTare cieyrouiye MOKOJCHUS BpPEAUTENICH MOIHOCTHIO
OCBOOOKIAIOTCSL W3-1I0J] Tpecca Mapa3sUTOB M XUIIHUKOB W IPOUCXOJUT HUX MaccoBOe
pasMHOKeHue. Takum 00pa3oM, HE3HaHHWE SKOJIOTMYECKHX OCHOB PEryJsiUM YHUCIEHHOCTH
MOMYJISIMM PUBOJUT K SKOHOMUYECKUM MOTepsiM. B TpEX3BeHHOU Lenu KyJIbTypHOE pacTeHHUE —
BpEIUTENb — Mapa3uT MOBBILICHUE YUCTOW MPOAYKLUMH PACTCHUH MOXKET OBbITh JIOCTUTHYTO Kak
MOJIaBJIECHUEM BTOPOI'O 3BE€HA, TaK M YCHWJIEHHEM TpeThero. MIMeHHO 3TOT MOJX0/A HCIOJIb3YyeTCs B
pa3paboTke OMOIOTHYECKUX METOJI0B OOPHOBI C BPEAUTEISIMU.

B cBsizu ¢ oOuyM pa3BUTHEM HKOJIOTMYECKUX 3HAHUN HAa CMEHY IPEJICTaBICHUSIM O MPEesIbHOM
YIPOIIEHHOCTH arpoLEHO30B IPUXOJUT IOHMMAHUE UX CIIO)KHOM CHUCTEMHOM OpraHu3aluH, TIe
YeJIOBEK CYIIECTBEHHO BIUSET JIMIIb HA OT/AEIbHbIE 3BEHbS, a BCS CHCTEMAa IPOJIOJIKACT
pa3BUBATHCA 110 €CTECTBEHHBIM, IPUPOIHBIM 3aKOHAM.

Tema 2.2. PazButne 3xocucrem. Cykueccuu

Pa3Butne OMOIEHO30B, MpPU KOTOPOM HMEET MECTO 3aMELIEHHE BO BpPEMEHU OJHOIO
cooO11ecTBa ApYruM, Ha3bIBAIOT SKOJIOTMUECKON CYKIIECCHEH.

B OonpmmHCTBE Cily4aeB MpPOLECChl CYKIECCHMM 3aHMMAlOT BpPEMEHHbBIE MPOMEXYTKH,
u3MepseMble TOAaMU U JECSITUIETUSIMH.

OKOJIOTUYECKHE CYKIIECCUU — 3TO MOCIEA0BaTENbHASI CMEHA 3KOCUCTEM IPU MOCTENIEHHOM
HalpaBJI€HHOM M3MEHEHHM YCIOBUM cpejbl, HampuMep, MpH HapacTaHUM (WIM YyObIBAaHUM)
BJIQKHOCTH WM OOTaTcTBa TOYBHI, NMPH H3MEHEHWHM Kiumara u T.1. llapamnensHo (Wim c
HEKOTOPBIM OTCTaBaHMEM) C U3MEHEHUSMU YCIOBUM Cpe/ibl U3MEHSETCS COCTAB XKHUBBIX OPIraHU3MOB
U TPOAYKTUBHOCTb 3KOCHCTEMBI, IOCTENEHHO pOJb OJHUX BHUJOB YOBIBAE€T, a JpPYruxX —
YBEJIMYUBAETCS, pa3Hble BUIbI BHIOBIBAIOT M3 COCTaBAa YKOCUCTEMBI MM, HA000OPOT, MOMOJHSIOT €TO.
Cykneccuu MOTYT BBI3BIBATBCS BHYTPEHHMMH W BHemIHUMH (akrtopamu. [lox BimsHUEM
BHYTPEHHUX (PaKTOPOB COOOILECTBO MEHSETCA OT MEHee NMPOJYKTUBHOTO K 00jiee MPOJyKTHBHOMY.
Tak, 3amIienble CKajbl 3apacTalOT TpaBaMHU, KyCTapHHUKaMHU U JI€PEBBSAMH, BOJOEMBI — BBICOKHM
TPOCTHHKOM, OCOKAaMH, a 3aTeM M JiecoM. EcnM u3-3a NOSBICHHMS HOBBIX BHEHIHUX (DAKTOPOB
(3arpsi3HEHUE, 3aCOJIEHHE I0YB) PKOCHCTEMA MEPECTAaET COOTBETCTBOBATH YCJIOBMSIM CpENbI, TO B
HEl HAa4YMHAIOT NPOMCXOJUTh W3MEHEHHMs [0 TeX MOop, MOoKa OHa He NpUIET B YCTOHUMBOE
pPaBHOBECHE C YCIOBUSIMU CPEIb.

JKonocuueckan  cyKkuyeccus — IMO  NOCIEO08AMENbHAA  CMEHA  OUOUEHO308,
NPeeMCmeEeHHO GO3HUKAIOWUX HA OOHOI U MO Jce meppumopuu noo eo3oeicmeuem
RPUPOOHBIX WU AHMPONOZEHHBIX (PaKmopos.

Cykueccust — 3TO pa3BUTHE 3KOCUCTEM BO BPEMEHH.

[TocnenoBarenbHble COOOIIECTBA, CMEHSIONIME JPYr Jpyra Ha JaHHOM IPOCTPAHCTBE,
Ha3bIBAIOTCS CYKYECCUOHHBIMU CEPUAMU.

Llens cranuii (cepuil) Ha3bIBACTCS CYKYECCUOHHBIM PAOOM.
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Cyxkneccust 3aBepmiaetcsi (OPMUPOBAHMEM COOOIIECTBa, HauOOJIEe aNanTHPOBAHHOTO K
ycnoBusM cpefibl. Takoe cooOmiecTBO Ha3bIBaeTCs KIMMAakc (OT rped. klimax — JiecTHULA, 3perast
CTYIIEHB).

Knumaxe — 3mo cocmoanue cmadunu3upo6antoli IKOCUCMEMbl, XapaKmepusyruieecs
YCHMOUYUBHIM OUHAMUYECKUM DABHOBECUEM MeHCOy OUuOUeHO30M U KIUMAMUYECKUMU U
2eozpaghuuecKkumu ycnoeuamu cpeowl.

DKkonoecuyeckoe paeHnosecue — ITO COCTOSHHE HKOCHCTEMBI, IMPH KOTOPOM COCTaB H
IPOAYKTUBHOCTh OMOTHYECKOM 4acTu (pacTeHHii, )KMBOTHBIX, 'puOOB, OaKTepHii, BOJOPOCIEH) B
Ka)X/IbIii KOHKPETHBIII MOMEHT BpeMEHHU HanboJiee MOJTHO COOTBETCTBYET a0MOTHYECKUM YCIIOBHSIM
- IOYBE U KIIUMATY.

DKOJIOTHYECKOE pPaBHOBECHE B IKOCHUCTEMaX MOJJICPKUBACTCS CIOXKHBIMA MEXaHH3MaMHU
B3aMMOOTHOIIEHUI MEXAy >KMBBIMH OpraHM3MaMHU U YCJIOBUSMH CpEJibl, MEXJy OCOOSIMH OJHOTO
BUJA U OCOOSIMH Pa3HBIX BHIOB JPYT C IPYTOM.

KnumakcHble coolliecTBa XapakTepU3ylOTCs YCTOWYMBBIM JUHAMMYECKUMHU PABHOBECHEM
MEXIy OMOTHYECKMMH TOTCHIMAIIAMU BXOJSIINX B COOOIIECTBO TOMYJISAIMA M CONPOTHBICHHEM
Cpelpbl.

['maBHass 0COOEHHOCTH YKOJOTHMYECKOTO PAaBHOBECHS YKOCHCTEMBI — €ro TOABIKHOCTH. Ha
KJIMMAKCHBIX CTaJMAX CYKIECCHUU IMPOIOJDKAIOTCS IUHAMUYECKUE IPOLECChI, 00YyCIOBIMBAcMbIe
W3MEHEHUSIMUA Cpelbl OOWTaHWsS, CMEHOW TOKOJIeHWH opraHu3moB. CyIecTBYIOT 0OpaTUMbIe
LUKJINYECKHE U3MEHEHUS B SKocucTeMe ((PIyKTyallMOHHOTO TUIA)— 3TO U3MEHEHHs SKOCUCTEMBI B
TEYEHHUE TO/a OT BECHBI /IO BECHBI NMPH KOJEOAHUSIX KIMMAaTa B pa3HbIC TOABI M M3MEHEHUU POJIU
HEKOTOPBIX BUJOB B CBSA3HM C PUTMaMH MX JKU3HEHHOI'O LIMKJA (BCHBIIIKHM YHUCIEHHOCTH HEMapHOIro
IICTIKOTIPSIIa B JIECY WJIM MBIIIEBUIHBIX TPHI3YHOB B cremm). OIHAKO Bce ATH KOJeOaHUs, Kak
IpaBUiIo, OoJiee WM MEHee PEeryJIipHbI U HE BBIXOJAT 3a IPAHUIIbI YCTOWYMBOCTH SKOCHCTEMBI — €€
O0OBIYHOTO pa3zMepa, BUIOBOTO COCTaBa, OMOMACCHI, MPOJYKTHBHOCTH, KOTOPHIE COOTBETCTBYIOT
reorpapMuecKuM U KJIMMAaTHYECKUM YCJIOBUSAM MECTHOCTH.

CTabUIBbHOCTD 3KOCUCTEMBI (T.€. CIIOCOOHOCTh SKOCHUCTEM COXPAHSATh CBOK CTPYKTYpPy H
(GyHKIMOHAJIbHBIE CBOMCTBA NMPH BO3JCHCTBUU BHEIIHUX (DaKTOPOB), KaK MPaBUIIO, TEM OOJIbIIE,
yeM OoJIbIlIeé OHA IO pa3Mepy M YeM Oorade w pazHooOpasHee €€ BHIOBOI W IOMYJISIIIMOHHBIN
COCTaB.

Haubonee cymecTBeHHBI BKJIaL B pa3padOTKy KOHIENIIMM CYKIECCUM  clema
amepukaHckuii Ootanuk @.Kiemenrc. CoBpeMeHHas KOHLEMIHMS SKOJIOTHYECKUX CYKLECCHH
pacxomutrcss ¢ mpenacraBneHusMu  @.KnemeHTca JHMIIP 10 HEKOTOPBIM — OTHOCHTENBHO
BTOPOCTETNIEHHBIM ITyHKTaM.

1. Cornacao ®.KnemeHtcy, B OJHONW OMOKIMMATUYECKOW 30HE BO3MOXKEH JIHIIb OJHUH
BapUaHT KIUMAaKCOBOIO COOOIIECTBA, HE3aBUCMMO OT TOro, KaK HAuyMHAJIACh CYKIECCHUSs.
CoBpeMeHHBIE HCCIIEOBAaHUS TTOKA3aIH, YTO MHOT000pa3ue BIUSHUHA HA X0 CYKIIECCHUH TTPUBOIHUT
K TOMY, YTO YCTOMUYUBBIMU B JAHHBIX IeOrpapUuecKUX YCJIOBHUSAX MOTYT ObITh HECKOJIBKO THUIIOB
OMOIIEHO30B (TUTIOTE3a CTIOJUKIMMAKCA) WU JaKe MO3arKa TAKUX COOOIIECTB.

2. ®.KiemeHTc moyaraji, 4yTo BCe CYKIIECCHOHHBIE CMEHBI COOOIIECTB MOTYT OBITh TOJBKO
NPOTPECCUBHBIMU. B HacTosiiee BpeMsi MPU3HAHO, YTO B ONPEACIEHHBIX YCIOBHUSX CYKIIECCHSI
MOKET OBbITh PErPEeCCHUBHOM, HAaNpaBIEHHOW Ha oOelHEeHHe U ympolleHue coodmecTB. OcoOeHHO
YacTO CYKIIECCHM TaKOTO poJa BO3HUKAIOT B pe3yJbTaTe AaHTPOINOTCHHBIX BO3ACHCTBHHA Ha
OMOIIEHO03, HAPYIIAIOLINX ONTUMAIBLHOCTD YCIOBHUH CYIIECTBOBAHHS T€X WM UHBIX BUJIOB.

3. He BbIIepikaio UCHBITAaHUS BPEeMEHEM M yTBepkaeHue KiieMeHTca 00 MCKITIOUHTEIIEHOM
3HAQYEHUHU KJIMMaTa Kak JBWXKYLIEW cuibl cykueccuid. IlepBonpuuuHON CMEHBI (PUTOLIEHO30B OH
CUMTAJl M3MECHEHHUE OTJICJIBHBIX KIIMMATHYECKHX (AKTOPOB, a PEaKIUsl SKOCHCTEM B BUIE CMEHEI
MOCJIEI0BATEIBHOTO PsAjia COOOIIECTB MPEICTABISAET alalTUBHbIM OTBET HA SKOCUCTEMHOM YpPOBHE.
OnHako cMeHBI COOOIIECTB MOTYT IMPOUCXOAUTH H TOJI BIUSHUEM JPYTuX (PaKTOPOB — TAaKUX, Kak
U3MEHEeHUs1 penbeda, MOYBBI, TMIPOJIOTMYECKOTO peXuMma M T.I. Baxdellmiee 3HaueHHe B
COBPEMEHHOW 3KOJIOTUH MpuAaércs OMOLEHOTUYECKUM (aKTopaM CYKLECCHUHU: BUABI pacTeHH (a
TaKKe€ M OJKMBOTHBIX) M3MEHSIOT YCJIOBUS OOWTaHMS s APYrUX BHUAOB, TakUM 0Opa3oMm
«TTOJITOTABIINBAS TIOYBY» JUIS IOCIETYIOMIETO Tara CyKIIECCHH.

B cooTBeTcTBUM C 3THM B COBPEMEHHOH SKOJIOTMU PA3IMYaOT CYKYeccuu aulo2eHHvie U
agmozentule.
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Annozennaa cykueccus — Mo CyKyeccus, 6bl36AHHAA GHEUWIHUMU, AOUOMUYECKUMU
npuYUHAMU, HATIPUMEp, LUTOPM, MOXKap, BO3JACHCTBHUE YEIOBEKA — MEIHOPATUBHOE OCYILIECHHE
0010T, 3arpsi3HeHUE BOJOEMOB (IIEpeXo] OT 3BTPOPHOro o3epa K O0JIOTY), HEyMEPEHHBIN BhINAC
CKOTa, peKpealliOHHasl Harpy3Ka Ha Jjieca u T.I.

Aemozennaa cykyeccus — 3mo CyKueccus, onpeoensiemdas 6 OCHOEGHOM GHYMPEHHUMU
B3aUMOJICUCTBUSAMY, M.e. UIMEHEHUEeM CHmPYKMYpbl U CUCHIEMbL CEA3€ll 6 CYUIeCMEYIOUiUX
coobwecmeax.

ABTOT€HHBIE CYKIIECCUM — 3TO CYKUECCHUHU, NPOUCXOIAIIME B PE3YyJIbTaTe H3MEHEHUS
YCJIOBHH CpeJIbl CAMUMU COOOIICCTBAMHU.

Bnpouem, 3Tu 1Be KaTeropu CyKLECCHIl B3aMMOCBSI3aHbI U MOTYT MHEPEXOAWTHh OJHA B
ApYTYIO.

IlepBUYHBIE M1 BTOPUYHBIE CYKIIECCHU

[To oOmemy xapakTepy CYKIIECCHH TOJIPA3IETSIOTCS Ha nepeuyHvle U 6MOopUudHble.

Ilepsuunan cykyeccua — mo CyKUeccus, HAUUHAOWAACA HA Y4UacmKe, npejxcoe He
3acenénnom, m.e. Ha cyocmpame, He U3MEHEHHOM 0eAMETbHOCMbIO HCUBHIX OP2AHUIMOG.

Ilepsuunas cykyeccus — 3TO TIOCTENIEHHOE 3aceleHUE OpraHu3MaMy MOSBUBILIEUCS
JIEBCTBEHHOM CYIIH, OTOJIEHHOW MATEPUHCKOW TMOpPOAbI (OTCTYNMBIIME MOpE WM JICTHUK,
BBICOXILIEE 03€pO0, MECUaHbIE IOHBI, T'OJIbIE CKajdbl M 3aCThIBIIAs JaBa IOCJE BYJIKAaHUYECKOTO
n3BepkeHus1). (ITO aBTOTCHHBIE CYKIIECCHH.) B 3THX ciydasx pemaroiryro poJib UTPaeT MpOIEecC
OYBOOOpa30BaHUS.

Hanpumep, nepsuunas cyxkyeccuss ma cxkanax HAYUHAECTCS C TOCEIEHUS HAKHUITHBIX
JTUIIAHHUKOB HAa KAMHSX. YK€ Ha 3TOW cTauu (OPMUPYETCS] KOMIUIEKC BHI0B MUKPOCKOITMYECKUX
BOJIOPOCJICH, MTPOCTEUIIINX, HEMATO/l, HEKOTOPHIX HACEKOMBIX M KIIEIIEH, KOTOPBIM CIIOCOOCTBYET
CO3/IaHUIO TEePBUYHON TOYBHIL. [loa nmeicTBUEM BBIIEICHHN TUIIAWHUKOB KAMEHUCTBIM CcyOCcTpaT
MOCTETICHHO TIPEBpAIaeTCs B MOJ00ME TOYBHI, T/I€ TOCEISIOTCS 3aTeM KYCTHUCTBIC JHUIIAMHHUKH,
3enéHble MXH, a MO3JHEEe — TPaBbl, KyCTAPHUKU M JEepPEeBbA-MHOHEPHI (Oepé3a, ocuHa, uBa). C
MOSIBICHUEM PACTHTEIILHOCTH TOSIBJISIOTCS MEJIKHE JKMBOTHBIE, YTO 3HAYHUTEIBHO YCKOPSET
oOpa3oBaHHe IMOYBBI M TIOCTENIEHHOE 3acelieHHe TEePPUTOPUU CEepUSMU BCE 0OOJee CIOKHBIX
pacTUTENBHBIX COO0OIIECTB, BCE Oojiee KPYyMHBIMH PACTEHUSIMH W KUBOTHBIMH. Tak cucrema
MOCTENIEHHO TMPOXOJUT BCE CTAAUU Pa3BUTHS [0 KIMMAaKCHOTO, T.e. CTaOWIM3UPOBAHHOTO
COCTOSIHUA.

CxomubpiM 00pazoM UAET CMEHAa COOOIIECTB HA JICOHUKOBbIX OMJIONCEHUsX B BUIE OUYCHBb
TOHKOM 1mo4Bbl. Habmonennst Ha AJsicke mokasaid, 4To (opMHpOBaHUE (PUTOIICHO3a HAUYMHACTCS C
MXOB M OCOK; BCJIE] 32 HUMH B COOOIIECTBO BKJIFOYAIOTCS CTEINOIIMECS, a 3aTeM M KyCTapHUKOBBIC
dbopmbl uB. [lozmuee (mpumepHo uepe3 20-25 neT) BO3HHMKAIOT OJBIIATHUKM, BCIEA 33 HUMH
MOSIBJISIETCSL €J1b, KOTOPAsi U COCTAaBJISIET OCHOBY 3aBEPIIAIOIIErO COOOINEeCTBa B BUJE CMEIIAHHOTO
neca, popmupyromerocs nmpuMmepHo depes 100 jeT mocne Havana CyKIeCCUH.

Hpyroil mpumep CyKUECCHU — 3TO MPOLECC W3MEHEHUs PACTUTEIBHOCTH HA NeCUaHblX
OwHax. BHavasne 371eCh MOCENSAI0TCS MHOTOJIETHHE PACTEHUS, CIIOCOOHBIE TIEPEHOCUTH 3aCyIILITUBHIC
ycioBus. OHU YKPEIUISIFOT MOBEPXHOCTh JIFOHBI M BHOCST B MIECOK OpraHMYecKue BelecTBa. Benen
32 MHOTOJICTHUKAMHU TIOSIBJISIIOTCS OJTHOJIETHUKHU. IX pOCT M pa3BUTHE CIIOCOOCTBYIOT 00OTaIEHUIO
cyOcTpaTa OpraHMYECKUM MaTepHalioM, TaK YTO MOCTENEHHO CO3JAIOTCS YCIIOBUS, MOIXOISIINE
JUISl TIPOM3PACTaHUsl TaKUX PACTCHUM, KaK MBa, TOJOKHSIHKA, 4abpel. DTH TpaBbl MPEIIIECTBYIOT
MOSIBJICHHUIO TIPOPOCTKOB COCHBI, KOTOPBIE 3aKPEIUISIOTCA 3[€Ch M CIYCTS MHOTO JIET 00pa3yroT
COCHOBBIE JIECA HA MECYAHBIX JIOHAX.

OHO U3 KITACCMYECKHUX UCCIIEIOBAHUN IKOJIOTHUECKOM CyKIIeCCHU MTPOBOAMIOCH Ha Oeperax
03. Muuuran. [lo mepe Toro, kak IUIOMIAAL O3€pa COKpaIagach, MPOMCXOAMIO OOpa3oBaHUE
MeCYaHbIX JIOH BCE O0Jiee MOJIOAOrO BO3pAcTa; MO3TOMY, yIAJssCh MOCTENEHHO OT 03€pa, MOKHO
HaOIIOaTh MOCIEA0BAaTENIbHBIC CTaANH CyKieccuu. CaMble MOJIOMIbIE TIOHBI, HAXOSAIIUECS OJIKe
BCEro K 03epy, MOKPBHITHl TPaBOW, U UX (hayHa COCTOUT U3 OJHUX HACEKOMBIX; CIEAYIOIIUE IO
BO3pACTy JIOHBI TOKPBITH KYCTAPHUKOM; Jlajie€ — XBOMHBIMU PACTEHUSMH, W, HAKOHEIL, - 0epE30BO-
KJICHOBBIA (PUTOIIEHO3 C TOJICTBIM CJIOEM IOYBBI, YK€ CO3JaHHBIM PACTCHUSMU M KUBOTHBIMH, U
T'YCTO HAaCEJIEHHBIM JTOXKICBBIMH YEPBSIMHU U YIUTKAMHU.

K cneuudpuyeckum OCOOCHHOCTSIM CYKIIECCHM OTHOCHUTCS TO, YTO JUISL Kaxaon
CYKIIECCHOHHOM CEpHH MPHUCYI TOT HAOOp BHIIOB, KOTOPHIC XapaKTEPHBI I IAaHHOTO PErHoHa U
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KOTOpbI€ HanboJiee NpUCIOCOOJIEHbI K JaHHOW CTaAMM Pa3BUTUS 3KOCUCTEMBI. Pa3nnyHbIMu MOTYT
OBbITh U KIIMMaKCHbIE COOOIIECTBA.

K oOummm 3aKOHOMEPHOCTSIM OTHOCUTCSI CIEAYIOLIEe: B XOJ€ MEPBHYHON CyKLECCUU
INPOMCXOJUT 3aceleHue cyOcTpara IKMBBIMH OpraHM3MaMH, YBEIMYEHHE UX BHIOBOTO
pa3zHo0o0pa3usi, MOCTENEeHHOEe OOOTalleHHe II0YB OPraHWYECKUM BEILECTBOM, BO3pacTaHue HX
IUIOIOPO/INS, YCWIICHHE CBs3ed MEXIY pa3IUuHbIMU BUAAMU HIUM TPOYUUECKUM TIpyIIamMH
OpraHU3MOB, YMEHBLICHHE YKciIa CBOOOJHBIX 3KOJOTMYECKHX HHUII, NOCTENEeHHOEe (OpMUpOBaHUE
Bcé OoJsiee CIO0XKHBIX OMOLIEHO30B M SKOCHCTEM, NOBBIIICHHE MX MPOAYKTUBHOCTH. boiee menkue
BUJbl OPTraHU3MOB, OCOOEHHO PpACTUTENBHBIX, MpPH 3TOM, KaK IPaBHIO, CMEHSIOTCS OoJee
KPYITHBIMHU, UHTEHCU(UITUPYIOTCS MIPOLIECChl KPYTrOBOPOTA BEILIECTB.

BropuuHble cyKueccuM uMerm 60CCMAHOGUMENbHBII XapaKmep U 603HUKAIOM HaA
Mecme HapYuieHHbIX U PA3PYULEHHBIX IKOCUCTEM.

Hanpumep, BOCCTaHOBJIEHHME KJIMMAaKCOBOIO JIECHOIO OHWOIIEHO3a IOCie MoXapa WU
BbIpYOKH, MJTM 3apacTaHue IJIoiaieil, HaXOAUBIIMXCS MO CENbCKOX03IHCTBEHHBIMU YTOJIbSIMHU.

OCHOBHOE OTJIMYME 3TUX CYKIIECCUN 3aKII0YAETCs B TOM, YTO OHM MPOTEKAIOT HECPABHEHHO
ObICTpee MEePBUYHBIX, T.K. HAUMHAIOTCS C MPOMEXYTOUYHBIX CTaAHui (TpaB, KyCTApHUKOB) U Ha (oOHE
0osee GoraThiX MOYB.

B TaéxHol 30He EBpa3uu nosBiieHNE OTKPBITOIO MPOCTPAHCTBA HA MECTE €JIOBBIX JIECOB B
pesyibpTaTe TOKapa WX CIUIOMIHONW PyOKHM KOpPEHHBIM OOpa3oM MEHSIET PEKHUM OCBEICHHUS,
TEMIIepaTypbl, BIAKHOCTH U Jp. (akTopoB. V3MeHeHus 3TU HEONarompusATHBI Ui XBOMHBIX
JIEpEeBbEB M Ta&XHBIX BHUAOB HKUBOTHBIX, UX pa3BUTUE YrHETaeTcsi. 3aTO Ha OCBEIIEHHBIX,
OTHOCHUTEJIBHO CyXUX U XOPOLIO MPOrPEeBaEMbIX MecTax (OPMHUPYETCSl BPEMEHHOE COOOILECTBO M3
CBETOJIIOOMBBIX TpaB (BelHUK, MBan-uaii u n1p.). [lo3anee nmocensitorcs KyCTapHUKH.

OpHoBpeMeHHO (opMupyeTCs CBSI3aHHBIH C JIyTOBO-KYCTAPHUKOBOM PACTUTEIBHOCTBIO
KOMIUIEKC >KMBOTHOTO HACEJEHMs: MHOTOYHCIIEHHBIE HACEKOMbIE, I'PbI3yHbI, PENTHINU, NTHIIbI,
THE3/SIIMECS Ha 3eMJIe. JTa CTalus 3aHUMaeT B CpeJHEM 2-3 roja.

3aTeM HAuMHAETCS MHTEHCHUBHOE Pa3BUTHE CBETOJIOOMBBIX MEJIKOJIHMCTBEHHBIX JIPEBECHBIX
nopoJ (ocuHsl, 6epésbl). [locTeneHHO mojapociIne epeBbs BBITECHAIOT KyCTapHUKU M HauOolee
CBETOJIOOMBBIE BUABl TPaB; KyCTapHUKOBO-IYIrOBOE COOOLIECTBO CMEHSETCS JINCTBEHHBIM
MOJIOJBIM JIECOM C HECOMKHYTBIM KpOHaMH (XKepAHAK). DTo BIeuéT 3a coboil M H3MEeHeHHe
KUBOTHOTO HACEJICHUS: OHO OOeAHseTcss 3a CYET HMUIpalM BUJAOB, paHEE CBA3AHHBIX C
KyCTapHUKaMHU U OOraThIM pa3HOTPABbEM.

[Tocne cMpikaHus KPOH M TIepexo1a coodiecTBa B ¢aszy JTUCTBEHHOTO Jjeca (uepe3 10-15 met
[0CJ€ Hayana CYKIeCCHMM) OHMOIIEHO3 BHOBb ycioxHseTcs. [losBisioTcs, B YaCTHOCTH, NTHUIIB,
THE3/ISILMECS Ha JIEPEBBAX, MEJIKUE MIIEKOIIUTAIOIINE — 3eMJIepOiiKa, KpPOT, EX.

ITox npeBecHBIM MOJIOrOM, B YCIOBUSX 3aTEHEHMS U MOBBIIIEHHOW BIa)KHOCTH, HAUMHAETCS
MHTEHCUBHOE IIpopacTaHue ceMsH enu. [locTeneHHo XBOWHBIM MOJIOAHSK OKOHYATEIbHO 3ariyliaeT
JYTOBYIO TPaBSHUCTYIO PAaCTUTEIBHOCTDH; €€ CMEHSAIOT MXM M JIECHOE pa3HOTpaBbe. B cmemanHom
€JI0BO-0epE30BOM JieCcy MOSBISIOTCS 3aillbl, JIECHBIE MOJEBKH, MBI, Oenku. Pacrymue enw,
CMBIKaHHE €JIOBBIX KPOH YrHeTaeT Oepé3bl M OCHUHBI, KOTOpbIE IOCTENEHHO BBHIMAJAIOT U3
JIPeBOCTOS. B KOHIIE KOHIIOB, BOCCTAHABIMBAETCS MCXOIHBIM THUII JIECHOTO COOOIIECTBA — XBOMHBIN
nec. COOTBETCTBEHHO M3MEHseTCs U ayHa.

Bech npotiecc ot BeIpyOKu (1okapa) 10 GopMHpOBaHUs YCTOMYHUBOTO TaéKHOTO OMOLIEHO3a
3aHnMaeT B cpegHeM 90 — 150 ner.

1-3 rona — TpaBbl M KyCTapHUKHU

10— 15 ner - nUCTBEHHBIN JecC

20 — 25 51eT - TMCTBEHHBIN JIEC C TOAPOCTOM €1
30 — 50 ner - cMenIaHHBIN JIeC

90 — 150 net - XBOMHBIH JieC

Takum 00pa3oM, NPOMCXOJIUT CYyKIECCUs, NPH KOTOpOW BHavaie OepE30BbIH, 3aTeM
CMEILIaHHBIN €J10BO-0epE30BBIi JIeC CMEHAETCS YUCTHIM €JIbHUKOM.

Brnipouem, cykneccusi OMCaHHOTO TUIA HE BCErZla JOXOAUT 10 BOCCTAHOBJIEHHUS MCXOIHOTO
ouonenosa. [log nelicTBueM psiaa KOHKPETHBIX (DAaKTOPOB OHA MOYKET OCTAHOBHUTHCSI Ha OJHOU U3
IPOMEXYTOUHBIX cTaguil. Hampumep, mactbba ckoTra Ha BBIpyOKaXx M IOXKApHUIAX MOXKET
«TOBEPHYTH» CYKLECCHUI0O B CTOPOHY (OopMHpOBaHHS CyXOJOJbHOro Jyra. J30bITouHOE
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YBJIQKHEHUE MOXET MPUBECTH K 3a00JIayMBaHUIO BBIPYOKH, YTO HPEMATCTBYET BOCCTAHOBJIECHHUIO
JPEBECHOM PACTUTENBHOCTH. B OnpeesEHHBIX yCIOBUAX MPOLIECC MOXKET OCTAHOBUTHCS HA CTaUU
0epé30B0O-OCHOBOTO JIeca.

BropuuHnas cykueccust BO3MOKHA TOJIBKO B T€X CIIy4asiX, €CIIM YeJIOBeK He OyJIeT OKa3bIBaTh
CHWJIbHOE U MOCTOSTHHOE BJIMSIHUE HA PAa3BUBAIOLIUECS HKOCUCTEMbI. AHTPOIOI€HHbIE BO3IEHCTBUS
MOTYT INPUBECTH K Ouzpeccusam (J1aT. AUTPECCUOH — OTKIOHEHUE) — YIPOLICHUIO 3KOCHCTEM.
PasznuyaroT nactOuIiHbIe, peKpealMoHHbIe U Ap. Aurpeccud. Jlurpeccun 3aBepluaroTCs CTaAUSIMU
Kamouyeno3a (Tped. Kata — BHU3), KOTOPbIE HEPEIKO 3aKaHYMBAIOTCS MOJIHBIM PACIa oM SKOCUCTEM
U OIyCTHIHUBAHUEM TEPPUTOPUI.

K BTOpMYHBIM CyKIECCHSIM OTHOCSTCSI M Takue, IpU KOTOPBIX HCXOAHOM CHIIOH,
BBI3bIBAIONIEH CMEHY COOOIIECTB, OKa3bIBAIOTCSI HApyIIEHUs CTAaOWIbHBIX B3aUMOAECHCTBUN B
ouoneno3e. TakoBbl, B YAaCTHOCTH, 3002€HHble CYKYeccuu, BBIPAXKAOUUECS B HM3MEHEHUU
¢duTolLIeHO3a MPU YPE3MEPHOM BBINIACE CKOTA. YCWIEHHWE Harpy3ku BeAET B INEPBYIO Ouyepelb K
YIUIOTHEHHIO TIOYBBI, YTO YBEIMYMBAaeT €€ KamWwUILIpHOCTh. B pesynbrate QopmupyroTcs
BOCXOJIIIME TOTOKU BJIard, KOTOpasl UCHapsieTcsl C MOBEPXHOCTH NoYBkL. [Ipoxons uepes riybokue
CJIIOM C TIOBBIIICHHBIM 3aCOJICHHUEM, 3TH IOTOKHM BJAarM CHOCOOCTBYIOT HOIHSTHIO COJIEBBIX
TOPU30HTOB. DTO OOCTOSATENBCTBO, a TAKXKE YPE3MEPHOE BbIEIAaHUE JIEPHOBUH U UX BBITANTHIBAaHHUE
IIPUBOJAT K CMEHE 3JIaKOB IOJIBIHAMHU, COJITHKAMU U Jp.; UAET MPOLECC «OIYyCTHIHUBAHUSD) CTEIH.

IIponecc mepectpoiiku 1 Kcepoduzanuu (UTOLEHO3a B pe3ylbTaTe IepeBblIaca
COIIPOBOXKJAETCS PACCEICHUEM U POCTOM UHUCIEHHOCTH CYXOJIOOMBBIX BHJOB JKHBOTHBIX —
HACEKOMBIX, MTHULl, MJIEKOMUTAIOIUX (CYCIHUKH, TYHIKaHUYMKH, CTEIIHbIE BUAbI NOJEBOK U Ap.). Ha
nacTOMINAX YBEIMYMBAETCS YMCIO KONpoQaros, CreUPpHUUECKUX Mapa3uTOB AOMAIIHEr0 CKOTa, a
TaK)Ke KOHIIEHTPUPYIOTCS KPYIHbIE XUITHUKHU U MaJalbIIUKH.

Teudenuuu U3BMEHECHUA OCHOBHDbIX XADAKMEPUCMUK IKOCUCHIEMDbL
6 npouecce cyKkuyeccuu

['pynma npu3HaKoB TenaeHIuu N3MEHEHUS
DHepreTuka 1. Bo3pacraet npoayKius OpraHM4eCKOro BEIIECTBA,
npoaykTuBHOCTH (II).
2. Bo3spacraer 6uomacca opranu3mos (b).
3. VYBenuumBaroTcs 3aTparthbl Ha AbixaHue (/).
4. Otnomenwue [1/]] mpubmmxkaercs xk 1 (II/J] = 1 B kmumakce).
5. Ornomenue b/I1 Bo3pacTaer.
Kpyrosopor Bemiects 1. KpyroBopoT OMOT€HHBIX JIEMEHTOB CTaHOBUTCS BCE Oolee
3aMKHYTBIM.

2. VYBenunuuBaeTcs BpeMs 000pOoTa MUTATEIbHBIX BEIIECTB.
3. VYBenuuMBaeTCs 3amac BaKHbIX OMOTEHHBIX 3JIEMEHTOB.

CtpykTypa 1. H3MeHsieTcs BUOBOM COCTaB.

coo01iecTBa 2. Bo3spacraet Bua0BOE pazHooOpasue.
3. VYBenuumBaroTCs pa3Mepbl OPraHU3MOB.
4. VCIOXHSAIOTCS U yIJTHHSIIOTCS )KU3HCHHBIC TIHKITBL.
5. YBenuuMBaroTCs B3aWMOCBSI3U M@Ky OPTaHU3MaMH.
6. YCIOXHSIOTCS 1IN U CETH MUTAHUSL.
7. Pa3BuBaeTcsi B3aMMOBBITO/IHBII CUMOHO3.

CrabuibHOCTD BospacTaer pe3ucteHTHas yCTOMYMBOCTD (YCTOMUMBOCTD K
BO3/ICHCTBHUIO PA3IUYHBIX (PAKTOPOB).

Taxkum o6pa30M, 061ua51 CTpAaTCrus pa3sBUTUA 3KOCUCTEM COCTOUT B BO3PACTAHUU B(I)(l)eKTI/IBHOCTI/I
HCIIOJIb30BAHUA SHEPIrun U OMOIrC¢HHBIX 9JIEMCHTOB, JOCTH)XXCHHH MaKCHMaJIbHOI'O pa3HOO6paSI/I$I
BUJ0B 1 YCIIO)KHCHUHN CTPYKTYPbI CUCTCMBIL.
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Tema 2.3. buocdepa kak riodanbHast IKOCHCTEMA

Hauvano ydenuss o Ouocdepe OObIUHO CBS3BIBAIOT ¢ MMEHEM (paHily3ckoro Harypamucta XK.
Jlamapka. Ompenenenue Ouocdepbl kKak oco0oit oOomoukm 3emim u caMo €€ Ha3BaHHE OBLIO
NPEUIOKEHO aBCTPUHCKUM reosoroM . 3toccom B 1875 roxmy. Yuenue o Ouocdepe cosnman
pycckuit yuénsiii B.1.BepHaackuii.
CornacHo COBPEMEHHBIM MPEJICTABICHHSIM,

buocgpepa — smo ceoeobpasnas obonouxka 3emnu, cooepryncawias 6cr0 CO60KYHRHOCHIb

HCUBLIX OP2AHUZMO6 U MY HYACMb 6eulecmed NJIAHEembl, KOmopas HAXO00Umcsa @

HenpepviGHOM 0OMEHEe ¢ OAHHBIMU OP2AHUIMAMU.
buocdepa oxBaTbIBaeT HWKHIOK 4YacTh aTMocdepbl, ruapochepy U BEepXHHUE TOPU3ZOHTEHI
TUTOC(hHEpHI.
Ammocehepa — 2azosas obonouxka 3emnu, ceA3aHHasA C Hell CUNOU MANCECMU U NPUHUMAOWAs
yuacmue 8 eé CymouHoM U 200080M épawjeruu. ITo Hanbosee JIETkasi 000JI0UKa HAIIeH TJIaHEeTHI,
rpaHMyalnas ¢ KOCMMYECKUM MpOoCcTpaHcTBOM. OHa HACKBO3b MPOHU3BIBAETCS MOIIHOM panuarnuen
ComHIIa, KOTOpOE OIpPEEINseT TeIUIOBOM PEKUM MOBEPXHOCTH TUIAHETHI, BBI3BIBAET JHUCCOLMAIIHIO
MOJIEKYJI aTMOC(EPHBIX I'a30B U HOHU3ALMIO AaTOMOB.
Atmocdepa comepxkuT 1o macce: azora — 75,5 %, kucinopoma — 23,2 %, aprona — 1,3 %,
yraekucaoro raza — 0,05 % u 1.1. HecMOoTpss Ha HMYTOXXKHOE KOJMYECTBO JHOKCHAA YTiepoja,
HEOOJIBIIIOE €ro YBEIWYECHHE NPUBOIUT K TAPHUKOBOMY J(PQPEKTYy — OMACHOMY MOBBIIICHHIO
temnepartypsl 3emiu. bimke k nosepxHoctu 3emun (20-30 kM) conepKarcs napbl BOJBI.
OnmHuM W3 BaXKHEHIIMX KOMIIOHEHTOB aTMmocdepsl siisercss o30H O;. [l ero oOpazoBaHHs
HEOOXOUMBbl CBOOOJHBIE ATOMBI KHUCJIOPOJAA, KOTOPbIE BO3HHMKAIOT IPU PA3JIOKEHHUH MOJEKYI
KHUcIoposa Imoja BozjedcTBUeM KBaHTOB Y@ wuznyuenuss Connua. O30H oOpasyercs mnpu
CTOJIKHOBEHUHU

O + 02 = 03

B T0 xe Bpems 030H MorjouaeT yiabTpagHroieToBYIO paJAHualiiio, pa3jiarasich Ha MOJEKYJISPHBIA U
aTOMHBIN Kucnopoa. Takum o0pazom, 0Opa3oBaHHE U PA3JIOKEHUE 030HA CBSI3aHBI C MOTIIOMICHUEM
yinbTpaduoneToBoil paauanuu CosHIA, KOTOpas ryOuTeNnbHa s KUBBIX OpraHn3MoB. OCHOBHas
Macca 030Ha pacmoiaraercss Ha BeicoTe 20 — 25 kM. O30HOBBIM CJIOW MMEET HCKIIOUUTEITHLHOE
3HAYEHUE JIUIsl COXPAHEHUs )KU3HU Ha 3eMIIe.
ATmMmochepa IenuTcs Ha CIIOH, Pa3UYaloONIMecs TeMIIepaTypoid, CTETIEHBI0 MOHW3AIMH MOJICKYII,
JTaBJIEHUEM M JIp. IapaMeTpaMu: Tpornocdepa, crparocdepa, mesochepa, Tepmochepa u 3xk3ochepa.
[TnoTHOCTE BO3IyXa NOCTETIEHHO YOBIBaeT, W armochepa 0Oe3 pe3KUX TPaHUI[ TMEPEXOAHWT B
MEXIUTAHETHOE TPOCTPAaHCTBO. JKM3HB OXBAaThIBAET TOJBKO HIDKHIOIO 4YacThb aTMocepbl —

Tporocdepy.

T'uopocepepa — npepvisucmas 6oouas obonouxka 3emau, 3auuMaeT 71% mutomanu miaanersl. OHa
HaXONWTCS B BHJE NapoB W O0OJakoB B 3eMHOW arMocdepe, GopMHpYyeT OKeaHbl U Mops,
CYLIECTBYET B 3aMOPOXXEHHOM COCTOSIHUM B BHJI€ MOUIHBIX JIETHUKOB, MOKPBIBAIOUIUX MOJISPHBIE
YYaCTKH CyIH, 00pa3yeT MoA3eMHbIe BOJIbl. MHUPOBOil okean — 310 94 % Macchl PUPOIHBIX BOJ,
noazeMuble Boabl — 4 %, nennuku — 1,7 %, peuHble BOJbI — 10 %, 03épa — 0,02 %. I'mapocdepa
ABIIIETCS Cpelod OOWTaHUs THUAPOOMOHTOB, BCTPEYAIOMIMXCSA OT IJIEHKHM IOBEPXHOCTHOTO
HATSDKEHHMsI BOJBI 70O MaKCHMalbHbIX TIIyOMH MupoBoro okeana (10-11 kM), ¥ mpakTHdecku
MOJTHOCTBIO BXOJIUT B COCTAB OMOCHEPHI.

JIumocghepa — eepxusn meépoas ob6onr0uka 3emnu, yacmes KOMOPOU 6X00UM 68 cocmas buocgepul.
Haubonee pacnpocTpaHEHHBIM 3JIEMEHTOM 3€MHOM KOpBI SIBISIETCA  KHUCIOPOJ, KOTOPBIN
ornpenenser eapa Jiu He NojoBUHY (47,3 %) maccel 3eMHON Kopbl U 92 % e€ o0béma. Haunbonee
pacnpocTpaHEHHbIE KOMIIOHEHThI 36MHOM KOpBI: OKCHJIbI KPEMHHUS, aTlOMUHUS, KaJIbIHsl, MarHus,
’Kenesa, HaTpus, Kanus u Boja. [IpeoOpa3oBanue aurocdeps! )KUBBIM BEIIECTBOM HA4YaJIOCh OKOJIO
450 MIH. JeT Ha3a/a U MPUBEJIO K MOSBIICHUIO NTOYBbI, HACEJIEHHOM )KUBBIMU OpraHu3zmMamiu (1o 8-10
M OT MOBepXHOCTH). PDAKTOPOM, OTPaHUUMBAIOLIMM PACIpPOCTPAHEHHUE KU3HU BIIYyOb, SIBISETCS B
OCHOBHOM BBICOKasi TEMIIepaTypa.
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Bepxnasa epanuya 6uocgepvi 00ycinaBiIMBaeTCsl Ty4YUCTON dHEPTHEH, yOUBaroIIe BCcE KHUBOE, T.C.
€CTECTBEHHON BEpPXHEW TIpaHMIICH SIBISETCS O30HOBBIA HKpaH, PACIOJIOKEHHBI Ha pPacCTOSHUU
0K0JIO 16 KM OT HOBEpXHOCTH 3eMJIM Ha MOJIIOCaX U 10 25 KM Haj 3kBaTopoM. Ho Tosibko HeMHorue
NTULBI TOJHUMAIOTCS A0 BBICOYAUIIIMX TOPHBIX BEPUIMH, T.€. A0 7-8 kM. HeT Hu ogHOr0 opranusma,
KOTOpPBIN Bcerja Obl 5KUJI B BO3AYILIHOM cpese. BepxHss rpanuua xu3Hu B ropax pacrteHuit — 6200
M U3-3a HEXBATKH YTJIEKHCIIOTO ra3a i (hOTOCHHTE3a.

Huocnsaa epanuya orcusnu B autochepe TEOPETUUYECKU ONPEAEseTCsl BBICOKON TeMIepaTypoi.
Temneparypa 100°C npeacTaBiseT HENMPEOOIUMYIO TIperpaay. JKuBble OpraHu3Mbl B TPEIIMHAX U
HE()TEHOCHBIX CKBAKMHAX MOTYT BCTPEYATHCS Ha TIIyOMHE 0 3 KM OT 3€MHOW MOBEpXHOCTH. B
MOpSAX MpenenbHasl Uid KU3HM TemIepaTypa BcTpeuaeTcss Ha riyouHe okoio 10 kM. Takum
oOpazom, TtonmuHa Ouocdepsr He Oomee 20 KM, HO OCHOBHas Macca >KHBOTO BEIICCTBA
CKOHLEHTPUPOBAHA B MMPUIIOBEPXHOCTHOM ciioe TommuHoi 50-100 M — 3T0 BpICOTA JIECHOTO OJIOTa
U rTyOMHAa TMPOHUKHOBEHUS OCHOBHOW MacChl KOpHEH. B 3THX e IpaHUIaX CKOHIICHTPUPOBAHBI
Ha3eMHbIE U MTOYBEHHbBIE )KUBOTHBIE U MUKPOOpraHu3Mbl. B okeane Hanbonee 00KUTHl paCTEHUSIMU
1 )KMBOTHBIMH OCBEIIAEMBIE COJHIIEM U MporpeBaeMbie 10 riryOuHbl 10-20 M mpUNIOBEPXHOCTHBIC
TOJILIN BOJIbL. B 3TOM TOHKOM ciioe 6uocdepsl CKkoHIeHTprpoBaHo Oosiee 90% Guomacchl pacTeHHi
U J)KUBOTHBIX. brocdepa siBisercst camoii 601b110M, T100aTbHON 3KOCUCTEMOM.

Cornacno B.M.Bepnanckomy, BemecTBo OMoc(epbl COCTOUT U3:

»  JKusoeco seujecmsea — GOMaCChl COBPEMEHHBIX KHUBBIX OPTraHU3MOB.

» buoceHHo2co eeujecmeéa — BEIIECTBA, MPEOOPA30BAHHOTO JCSITENBHOCTBIO  HKHMBBIX
Opranu3smMoB - Bce (Gopmbl jgerputa (MEPTBOE OPraHUYECKOE BEIIECTBO, IMPOIYKTHI
BBIICJICHUS] W pachaja OpraHu3MoOB), a Takxke Topd, yroib, HedTh U ra3 OMOTEHHOTO
MIPOMCXOMKICHUSL.

*  buokocnozo eujecmea — cMeceil OMOTEeHHBIX BEIIECTB ¢ MUHEPAIbHBIMU MOPOJaMH (T104Ba,
WJIbI, IPUPOHBIE BOBI, ra30- M HE()TEHOCHBIE CIAHIIbI, YaCTh OCAJ0YHBIX KapOOHATOB).

» KocHoeo eeujecméa — TOPHBIX TOPOJ, MUHEPAJIOB, OCAJKOB, HE 3aTPOHYTHIX IPSMBIM
OMOTeOXMMHYECKIM BO3JICHCTBUEM OPTraHU3MOB.

KonuuectBa xuBoro, OuMoreHHOro u OHWOKOCHOTO BemlecTBa B Ouochepe COOTHOCATCS Kak
1:20:4000.

Coznacro cospemeHHbIM 8033DEHUAM, 8 NOHAMuUe OUuocgepsl credyem GKIIUAMb MOAbKO HCUBOE
sewecmeo (COBOKYNHOCHb HCUBLIX OP2AHUIMOB) U COBPEeMEHHOe DUO2EeHHOe 8euecmeo (eeujecmad,
nompeonsemvle, npeoopasyemvle Uil NPOU3BOOUMbLE HCUBLIMU OPSAHUSMAMU).

7KuBoe Beniecrso

Kueoe seuwyecmeo duocghepsl 3aHMaeT HUITOKHOE TPOCTPAHCTBO B 00BEME BCEro 3eMHOTO IIapa.
[lupokoe pacmpocTpaHeHHE HTOTO TEPMHUHA CBS3aHO TIJIABHBIM 00pa3oM ¢ paboramu
B.M.Bepnajackoro. OH sICHO TOKa3ajl, YTO BCE KOJWYECTBO YKUBBIX OPraHU3MOB 3eMJIM O00pa3yroT
€IMHOE 11€JI0€ — KUBOE BEIIECTBO IJIAHETHI.
CBolicTBa )KHBOI0 BeleCTBA:
1. cmocobHOCTh OBICTPO 3aHUMAaTh BCE CBOOOAHOE mpocTpancTBO. B.M.BepHanckuii HazBan
3TO CBOMCTBO «BCIOJHOCTBIO KUZHI.
2. JBWXKEHUE HE TOJbKO IMAaCCUBHOE (MOJ ACHUCTBHEM CHJIbI TSKECTH, HAmpUMeEp), HO U
aKTUBHOE.
3. ycroituuBocTh ((uznyeckass U XUMHUYECKas) NPU JKU3HU M OBICTPOE pa3IOKEHUE IOCIIe
CMEpTH.
4. apanTanus K M3MEHSIOIUMCS yCIOBUSAM JKU3HMU.
5. (QeHOMEHaNbHO BBICOKAsl CKOPOCTb INMPOTEKAHMS XUMUYECKHUX pEakUuid — B THICAYM Ppa3
ObICTpee, 4eM B HEKUBOM BEIIECTBE.
6. BBICOKasi CKOPOCTh OOHOBIIEHHUS (CKOPOCTh OOHOBJIEHUS B CpeIHEM Jyisi Onocdepsl — 8§ JerT,
JU1s ey — 14 net, 1uist okeana (IJIaHKTOH) — 33 11HS).
7. OTJIMYUTENbHON OCOOCHHOCTBHIO >KMBOTO BEIIECTBA SBISETCS TO, YTO ClIararolliue ero
VH/IMBUAYAJIbHBIE XUMAYECKHE coeqMHEHus (Oenku, (PepMEeHTHI U T.J1.) YCTOHYMBBI TOJIIBKO B
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JKHMBBIX OpraHu3mMax (B 3HAYUTCIILHOM MECPE OTO XapPaKTCPHO W A MHUHCPAJIbHBIX
COC,Z[HHCHI/IP'I, BXOOAIIMX B COCTAB )KUBOI'O BCI_I_IGCTBa).

buoreoxumuyeckue GyHKIHMHU ;KMBOT0 BellecTBa

bnaronaps crocodHOCTH TpaHC(OPMHUPOBATH COTHEYHYIO SHEPIHIO B SHEPTUI0 XUMUYECKUX CBSI3ei
pacTeHus U ApyTryue OpraHu3Mbl BBIIOJIHSIOT ps GyHIaMEHTAIbHBIX OMOT€OXUMUYECKUX (YHKIUN
IUTAHETapHOI 0 MacuITada.

llepsas @ynxyus — eazoeaa. JKuBble BellecTBa IIOCTOSHHO OOMEHMBAIOTCS KHUCJIOPOAOM U
YIJIEKUCIIBIM Ta30M C OKpY)KaroLIel cpelnoil B mporeccax (pOTOCHHTE3a U AbIXaHUS PACTCHUH U
KUBOTHBIX. PacTeHus chpirpaju pelarwllyi0 pojib B CMEHE BOCCTAHOBUTEIBHOM Cpelbl Ha
OKHCIIUTEIbHYIO B TEOXUMHUECKON 3BOIOLNY IIJIAHETHl U B (POPMUPOBAHUU COCTABA COBPEMEHHOM
atMocepsl. OHM CTPOro KOHTPOJIMPYIOT KOHLEHTpPAalMU KUCIOpOJa M YIJIEKUCIIOro rasa,
ONTUMAJIbHBIE Ul BCE COBpPEMEHHOH OMOTHI (6MOTa — Jr00asi MPOCTPAHCTBEHHAs! COBOKYIIHOCTb
BCEX JKUBBIX OPraHU3MOB).

ITon3emHble TOprOUME TIa3bl MOPOXKIAEHBI XU3HBIO, OHM SBISAIOTCA MPOAYKTAMM Pa3IOXKEHUS
OpraHMYECKUX BEILECTB PACTUTEIBHOrO MpoucxoxaeHus. Hanbonee pacnpocTpaHEHHBIM SBISETCS
OO0JIOTHBIH ra3 — MeTaH.

Bmopas ¢ynxyus — xonyenmpayuonnas. OpraHu3Mbl HAKaIUIMBAIOT (KOHLIEHTPUPYIOT) B CBOMX
Telax MHOTME XUMHUYecKue aieMeHThl. Ha mepBom mecte ctouT yriepoa. B yrne conepikanue
yriaepoaa Mo CTENEeHU KOHIEHTPAIMHM B THICSYM pa3 OOJIbIIe, 4YeM B CPEIHEM JJIsl 36MHOM KOpBI.
HedTb — KOHIIEHTpaTOp yriiepoja 1 BOJOPOa, TOCKOIbKY OHH UMEIOT Ouo2eHHOe TIPOUCXOKICHNE
(T.e. 00pa3oBamUCh B pe3yjbTaTe XU3HEACSITEIbHOCTH WIM W3 OCTAHKOB JKHBBIX OpPraHU3MOB).
Llenbie TopHBIE XPEOTHI CIO0KEHbI OCTAaHKAMH KHBOTHBIX C M3BECTKOBBIMH COCTAaBIISIOIIUMH, TIE
BaKHOE MECTO 3aHMMaeT Kajbluil. @ocop HaKaIIMBAETCSl B KOCTSIX MO3BOHOYHBIX KUBOTHBIX. Y
3HAUUTEJIBHOM YacTH JKEJIE3HbIX Py UMeeTcs OMoreHHoe mporcxoxaeHue. OHU GOpMUPYIOTCS TOA
JeHCTBUEM 3Ke1e300aKTepuil.

Tpemvs @pynkyus — oxkuciumenbHo-eoccmaHogumenvhas. MHOTHE BEIeCTBa B NPUPOAE KpaiiHe
YCTOWYMBBI U HE TIOJBEPraroTCs OKUCICHUIO NMPU OOBIUHBIX YCIOBHSX, HAIPUMEpP, MOJIEKYJISIPHBIN
a30T (OJIMH U3 BOXHEUIIMX OMOTEHHBIX >JeMEHTOB). HO JKMBbIE KJIETKH pacIojiaraloT HacTOJIBKO
3¢ (deKTUBHBIMU KaTajgu3zaTopaMud — (EepMEHTaMH, 4YTO CIIOCOOHBI OCYIIECTBISTH MHOTHE
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE DPEAKUMU B MWIUIMOHBI pa3 ObIcTpee, 4YeM 35TO MOXKET
IIPOUCXOJUTH B HEKUBOU MPUpPOJE.

B mponecce xu3HENEATENBHOCTH U MOCIE CBOEH rmOenn opraHusMbl (B MEPBYIO odepeslb 0coOble
OaxkTepuu), OOMTAIOIIKME B Pa3HbIX BOAOEMAX, PEryJHMPYIOT KUCIOPOJHBIA PEXUM U TEM CaMbIM
CO3JAIOT YCJIOBUS, OJarompusTHbBIE Ui PACTBOPEHMS] WM OCAKICHUSA psijia METAUIOB C
MepEeMEHHON BaJICHTHOCTHIO (3KEJIe30, MapTaHell ! JIp.)

Yemeépmas Qynxyus — buoxumuueckas. OHa CBsi3aHa C POCTOM, Pa3MHOXKEHUEM U MEpEeMEIleHUEM
’KHUBBIX OPIaHU3MOB B IIPOCTPAHCTBE, C UX PACIIPOCTPAHEHUEM B pa3Hble reorpaduyeckue o01acTu.

Ilamas @yukyus — suepeemuyeckas. Poib 3en€HBIX pacTeHUIl 3aKIOYaeTcss B TOM, YTO OHHU
noTpeOisitor sHeprutro ConHia B mporecce (OTOCHHTE3a W HAKAIUIMBAIOT €€ B BHUAC DHEPTUHU
XUMHMUYECKUX CBSI3€l CUHTE3UPYEMBIX OPIraHUYECKUX BEILECTB.

ITo coBpeMeHHBIM OlLIEHKaM, 00111ee KOJIMYECTBO MACChl JKUBOT'0 BellecTBa paBHO 2420 MiIpA. T, UTO
MEHbIIE OHON MUJUTHApIHOM Macchl 3emin. Eciiu Maccy UBOTO BellecTBa pacipeieianTh Mo Beei
MOBEPXHOCTH IUIAHETHI, TO MOIy4YHUTCs ciaoi Beero B 1,5 cm. JKuBoe BemiectBo 6nochepst Ha 98,6 %
IpeJCTaBIeHO OMOMAacCOl Ha3eMHbIX PACTCHUM.

Pacnpenesienue :xu3nu B Onocgepe

Ha noBepxHocTu 3emiiu B HacCTOAIIEEe BPEMs MOJIHOCTBIO JIUIIEHBI KUBBIX CYLIECTB JIUIIb O0JIACTH
OOLIMPHBIX OJIEICHEHUH M KpaTepbl NelcTByroImMX ByikaHoB. B.M.BepHanckuii ykaspiBan Ha
«BCIOJHOCTBY JKU3HU B Orocdepe.
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KpaitHue mpenensl Temmeparyp, KOTOpbIe BBIHOCAT HEKOTOpBIE (DOPMBI KU3HH, - OT MPAKTUICCKH
abcomotHoro Hyns a0 +180°C. JlaBieHuwe, mpw KOTOPOM CYIIECTBYET J>XKH3Hb, - OT JOJEH
aTMoc(epsl Ha OOJBIION BRICOTE O ThICSYU U Oosee atMochep Ha Oonbiux rryomnax. s psaa
OakTepuil BEpXHUE KPUTHYECKHE TOYKH JABJICHHS Jexar B ooOisactu 12 Teic. atm. C mpyroit
CTOpPOHBI, CEMEHa M CIOphl pACTEHHH, MEJIKHE JKUBOTHbIE B aHaOMO3€ COXPaHSIOT
KHU3HECTIOCOOHOCTH B MOJHOM BaKyyMe.
JKuBble OpraHm3Mbl MOTYT CYIIECTBOBAaTh B IIMPOKOM JIMANAa30HE XUMHUYECKUX YCIOBHH CPEIIBI.
[lepBbie kHBBIE CyLIECTBA 3€MJIM KWIH B OECKUCIOPOJHON aTtMocdepe. YKCYCHblIE HEMAaTOJbl
OOHMTAIOT B YaHaX C OpOIAIIMM YKCycOM. P MHUKpOOpPraHHW3MOB JKMBET B KOHIIEHTPUPOBAHHBIX
pacTBopax cojiei, B TOM YHUCJIe MEAHOTrO Kymnopoca, (GTopuaa HaTpus, B HACHIIIEHHOM pacTBOpe
noBapeHHO conu. CepHble OaKTepUM BBDKUBAIOT B KOHIICHTPHPOBAHHBIX PACTBOPAX CEPHOM
KHUCJIOTHI.
Hexotopsie 0co60 ycToitunBeie pOpMBI MOTYT CYIIECTBOBATD JIaXKe MPH ICHCTBUN HOHU3UPYIOLICH
paauauuu. Hanpumep, psa uHdy3opuil BbLAEpKHBAaCT H3JIy4YeHHE, O J03€ B 3 MIH. pa3
NPEBBIIIAIONIEE E€CTECTBEHHBIM PATUOAKTUBHBIA (OH Ha TOBEPXHOCTH 3€MJIM, a HEKOTOpbIE
OaxkTepun oOHapyKEHbI JaKe B KOTJIAX sIIEPHBIX PEaKTOPOB.
BBIHOCIIMBOCTD KU3HHU B IIEJIOM K OTACIBHBIM (DaKTOpaMm Cpeabl IIMpPE TUAra3oHOB TE€X YCIOBHH,
KOTOpBIE CYIIECTBYIOT B coBpeMeHHOH Ouocdepe. Kuzup, Takum oOpa3zom, obOnagaet
3HAYUTENBHBIM «3aI1aCOM TNPOYHOCTHY», YCTOHUMBOCTU K BO3JCHCTBHIO Cpelbl W MOTCHIHUAIBHOM
CHOCOOHOCTBIO K elI€ OOJBIIEMY PACIIPOCTPAHEHHUIO.
Hapsiny ¢ aTiM pacnpenenenue »ku3Hu B Ouocepe oTnudaeTcs KpaiiHel HepaBHOMEpHOCThI0. OHa
ciabo pa3BuUTa B MYCTHIHAX, TYHIpax, IIIyOMHAX OKeaHa, BHICOKO B ropax, TOrJa Kak B JIPYIHX
ydacTkax Owochepsl 4pe3BbUaiiHO OOWIbHA W pa3sHOoOpa3zHa. Hambornee BbICOKA KOHIICHTpAIUS
’KMBOTO BEIIECTBA HA MPAaHUIAX pa3jiela OCHOBHBIX CPel — B IIOYBE, T.€. IOTPAHUYHOM CJIO€ MEXIY
mutochepoid U aTMOC(Epol, B TOBEPXHOCTHBIX CIIOSX OKEaHa, Ha JIHE BOJOEMOB U OCOOCHHO TaM,
rie BCE TPU Cpelbl — IMOuYBa, BOJA M BO3AYyX — OJM3KO COCEACTBYIOT APYr C JIpyroMm. Mecrta
HanOOJbIIeH KOHIEHTPAlMK OpraHu3MoB B Ouocdepe B.M.Bepnanckuii HazBan «I€HKaMH
KUZHU.
Ha cy1ie MOXHO BBIIETIUTD ABE NIEHKU HCUSHU:

® HazeMHas IUICHKA JKU3HH;

" TI0YBEHHAs IUICHKA >KU3HU.

B okeaHe BBIIENAIOT /1B€ KM3HEHHbIe IJIEHKH (TUIAHKTOHHYIO M JIOHHYI0). B nonHOMI
IUIEHKE U3HU XuBeT 157 ThIc. u3 160 ThIC. BUIOB MOPCKUX KMBOTHBIX. KOHIEHTpalLus *KUBOro
BEIIECTBA B JOHHOH MiéHKe Ienb(a MoxeT ObITh BecbMa 3HauuTeldbHOH. Ho Bce ke B Hambosee
r1yGOKOBOJHBIX YYacTKax OkeaHa OuoMacca cocTapiseT MeHee 1 r Ha 1M* nma.

Eciu o0Opa3oBaHuMe TJIAaHKTOHHOM IJICHKHM JKU3HU OOYCJIOBIEHO TIPEXAE BCEro
IIPOHUKHOBEHUEM COJIHEYHOI'O CBETA B BEPXHUE CIIOM OKE€aHA, TO CKOIUIEHHWE JKU3HU B JOHHOMN
IUIGHKE OIpeAeNseTcss MOTOKaMU OTMEpIIMX Opranu3MoB. [loaTomy Mexay pacnpenerneHueM
OuoMacc TIUTAHKTOHHOW M JIOHHOW IUIGHOK OKM3HM CYIIECTBYEeT TECHAs KOpPPEJsLUOHHAsS
3aBHCHUMOCTb: Y4YacTKaM C BBICOKOW OHMOMAaccod IUIAHKTOHAa COOTBETCTBYIOT YYacTKH C
MOBBILIEHHBIM COZIEP KAHNUEM >KMBOI'O BELIECTBA HA JHE.

I'eoxumuueckan pa60Ta JKHBOTI0 BelIeCTBa

Bech ik 3emnu — Bce e€ manamadThl, aTMocdepa, XUMHUYECKHA COCTaB BOJ — BCE ITO 0053aHO
CBOMM TPOMCXOXJCHHUEM TMPEKIE BCEro IKU3HH. VIMEHHO KHM3Hb, WJIH, KaK TOBOPHUI
B.M.Bepnajackuit, orcusoe ewgecmeo, UCNONB3Ysl IHEPTUIO, MPUXOAIIYI0 Ha 3eMJII0 U3 KOCMOCa
(npexxne Bcero ot ComHia), mpeodpasyer MEPTBoe (KocHoe, IO TEPMHUHOJIOTHMH BepHaackoro)
BemiectBo. B.M.BepHajackuil nmogu€pkuBai, 4TO HCUGOE 6eULeCHEO — camas aKmueHas gopma
Mamepuu 60 Bcenenmnoii, OHO 3a BpeMsl CBOCTO CYIIECTBOBAHHUS IOJIHOCTHIO IMPEOOPa30BaIIO
BepxHue oOomoukn 3emin. Oxomo 99% Bcero BemecTBa B BEPXHHUX CIOAX JUTOCHEPHI
TpaHC(HOPMHUPOBAHO (BUIOM3MEHEHO) JKUBBIMH OpraHM3MaMu. bousblias 4YacTh MOBEPXHOCTH
3€MHOTO IIIapa MOKPBITa BTOPUYHBIMU OCAJOYHBIMH MTOPOJAAMH, KOTOPBIC SBISIOTCS PE3yJIbTaTaMH
KHU3HEICATCTLHOCTH KHUBBIX opranu3moB. [lo muenuto B.M.BepHanckoro, B mpupone HeT Oolee
MOIIHOM I€0JIOTUIECKON CHITBI, Y€M KHBBIC OPTraHU3MbI U TPOAYKThI X KU3HEICATEITHHOCTH.
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B Owuochepe B pesynpTaTe KUZHEIEATCILHOCTH MHUKPOOPTaHU3MOB B OOJBIIMX MaciiTadax
OCYULIECTBIISIIOTCA TAKUE XMMHMUYECKUE IMPOLIECCHI, KAK OKHCIEHUE U BOCCTAHOBIEHHUE AJIEMEHTOB C
MIEPEMEHHOI BaJIEHTHOCTHIO (a30T, cepa, »Kele30, Mapranen u jp.). ['eonoruueckue pesynbTaThl
JEeSITeIbHOCTH 3TUX MUKPOOPIaHU3MOB MPOSBISAIOTCS B 00pPa30BaHUM OCAJOYHBIX MECTOPOXKICHUI
Cepbl, 3alieXkel cynbQHUI0B METAIIIOB, B BOSHUKHOBEHUH JKEJIE3HBIX U )KEJI€30MapraHIeBbIX PYy.

3a cuéT )KU3HEAEATEIbHOCTH OTPOMHOI0 YHCIIa TeTepoTpo(doB, B OCHOBHOM I'pHOOB, )KUBOTHBIX U
MUKpPOOPraHU3MOB, IMPOUCXOAUT I'MTaHTCKas B MacmTabax Bcedl 3emun paboTa 1Mo pas3iioKEeHUIO
OpraHMYECKHUX OCTaTKOB. Pa3lio)keHne OpraHMYecKMX COCIMHEHUH B KOHEYHOM CYETE N0
YTJIEKUCIIOTO Ta3a, aMMHaKa 1 BOJBI, a B @aHAYPOOHBIX (OECKUCIOPOIHBIX) YCIOBUSX — JI0 BOJAOPO/Ia
U YIJIEBOJOPOAOB MPEACTABISAET IMpolecc MHUHepaau3aluu. [IpoayKTel MUHepalu3alud BHOBb
UCIOJIB3YIOTCS aBTOTpodamu (pacteHusiMu). Ilpupoansie Boabl, 0OOrameHHble 3TUMU IPOIYKTaMH
MUHEpaJIn3aliK, CTAHOBATCS XUMHUYECKH BHICOKOAKTUBHBIMH U Pa3pyLIAlOT TOPHBIE ITOPOIBI.
Kpowme Toro, B mouBe 4yacTh BEIIECTB apOMaTHUECKON PUPOJIBI 10/ BIUSHUEM JKU3HEIEATEIbHOCTH
MHUKPOOPIaHU3MOB BHOBb KOHJIEHCHPYETCSl ¢ 00pa30BaHHEM CJIOXKHOTO KOMILJIEKCA COSAMHEHUN —
MIOYBEHHOT0 Tymyca (pa3jiiyHbleé T'yMYCOBbI€ KHCJIOTBI U UX coiM). ['ymyc sBisercs OCHOBOI
IIOYBEHHOTO TUIOOPOAMSL.

Kucnopon armocdepsl HakorieH 3a c4éT (OTOCUHTE3a, OCYIIECTBISEMOrO 3€IEHBIMU PACTEHUSIMU.
B BepxHux cnogx Tponocdepsl noa BiausHueM Y@ M3IydeHMs U3 KUCIOpoJa 0Opa3yercsi O30H.
Cyl1iecTBOBaHHE O30HOBOTO 3KpaHa, TaKuM 00pa3oM, - TakKe pe3yJbTaT AEATEIbHOCTH >KHBOIO
BEIleCTBa, KOTopoe, mo BelpaxkeHHio B.M.Bepnanckoro, «kak Obl camo co3gaér cebe o0nacTh
KUZHU.

VYraekucnslii ra3 mocTynaer B arMocdepy 3a cué€T AbIXaHHMs BceX opraHu3zmMoB. Bropoii, menee
MOIIHBIA €r0 MCTOYHMK — BBIJCJIICHHE IO TPEUIMHAM 3€MHOM KOPBI M3 OCAJOYHBIX IMOPOJ 3a CUET
XUMHMUYECKUX IPOLECCOB, COBEPIIAIOLIMXCS MO AEHCTBUEM BBICOKUX TeMriepaTyp. OH TakKe UMEET
OuoreHHoe mnpoucxoxaeHue. He cBsi3aHHOE C JEATEIBHOCTHIO JKHUBBIX OpPraHU3MOB — 3TO
BBIJICJICHUE YIJIEKUCIOTO Ta3a HEMOCPEACTBEHHO W3 MAaHTUM 3eMJIM IpU  BYJKaHHYECKUX
m3BepkeHnsix. Ho ero xommuectBo coctapiseT aumb 0,01 % oT yriekuciaoro rasa, BBIACICHHOTO
YKUBBIMU OpraHU3MaMHU.

A30T atMocdepbl XUMUYECKH MHEPTEH, HO €ro YCBauWBalOT U3 aTMoc(epbl MHOI'ME OpPIaHHU3Mbl —
a30T(UKCATOPBl, MOCIE HMX CMEPTH OH IMEPEeXOJUT B JOCTYIHBIE DPACTEHUSM COCIUMHEHUS H
BKJIFOUAETCS B IIENH MUTAHUS U PA3IOKEHUSI.

K rasam opraHm4eckoro IpoMCXOXKIEHHUS OTHOCATCS TaKK€ CEpOBOJOPOJ, METaH U MHOXKECTBO
JIpYTUX JIETYYUX COEAMHEHUMN, CO3/]aBa€MbIX KUBBIM BEIIECTBOM. 3a OJUH J€Hb, Hampumep, 1 ra
MO>KEBEJIOBOTO JIECa MOKET BBLACIUTh B aTMocdepy 10 30 Kr JIeTyuuX BellecTB -(hUTOHIUIOB.
[Iponyuupys u mnotpebisisi ra3000pa3Hble BEIIECTBA, OPraHU3Mbl OuOC(Epbl MOANEPKUBAIOT
MOCTOSIHCTBO COCTaBa BO3LYLIHON 000JI0UYKH 3eMIIH.

Bcé BhliepaccMOTpEHHOE — 3TO cpedoobpaszyowas Qynkyus KUBbIX opranu3dmos. Ho um npucyia
TaKxke cpedope2ynupyrowas GyHkyus, T.e. OMOTHUYECKas peryJisiius oKpyawoueil cpeasl. buora B
rio0anbHOM MaciuTabe crocoOHa ¢ OONBIION TOYHOCTBIO U JIOJTO€ BpeMsl MOJAEpKHUBATh Ha
MIOCTOSIHHOM YpPOBHE BaXKHbBIC MapaMeTpbl OKpYXKarolleil cpesbl, HECMOTPSl Ha HUCKIIOUUTEIBHYIO
CIIO)KHOCTh ~ pEeryJupyeMor cuctembl. Takum oOpasoM, Ouorta Ouocdepsl Qopmupyer u
KOHTPOJIUPYET COCTOSIHUE OKPYIKAIOLIEN CPEbI.

Pa3nea 3. 3arpsi3HeHHe OKpYy KaloLiei cpeabl
Tema 3.1. 3arpsizHeHue atMmocgepHOro Bo3ayxa

3arpsisHUTEIN Hapymienne 310poBbsi 4€JI0BEKA

Tennoevie 3n1ekmpocmanyuu

[Ib11B, 30712, conepxamas [ToBpexxaeHne COU3UCTBIX O0O0JIOYEK TJa3 U BEPXHUX

JUOKCHUJI KPEMHUS 1 JBIXaTeNbHBIX IMyTed. DOUOpPO3HBIE W3MEHEHUSI B JIETKHX.

COCJIMHCHUS METAJIJIOB Cunuko3. lloBblllIeHHE CMEPTHOCTH OT paka JETKOro U
KHUIIICYHUKA.

MpbIbsK, BAHaAUH, PTYTh, Pasznpaxkenue xoxu. OtpaBiieHus. AGCOpPOIHsI CONE MBIIIbIKA

CBHUHEI] B XKKT, nérkux m xoxe. PazmpaxkeHue CIM3UCTON 00OJOUKH
BEPXHUX [bIXaTENbHBIX MyTEH, MOBBIIICHUE 3200JIeBa€MOCTH
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Caxa, SBIAIONIANACS
HOCHUTENIEM CMOJIUCTBIX
BEILIECTB, B T.4. OCH3aMMpeHa
Jlnokcup cepbl

OKcusl a30Ta

TOH3UIJIUTOM, q)apI/IHFI/ITOM, OTEKU BCPXHHUX AbIXAaTCIIbHBIX
nytel. CHUKEHHE TeMOTJIO0nHa.
[ToBbIIeHME 3200J1€BAEMOCTH PAKOM JIETKOTO.

OOuiee oTpaBieHHe OpraHU3Ma, MPOSBIISAIOIIEECS B U3MEHEHUN
COCTaBa KpPOBH, ITOPAKEHHWHW OPraHOB JbIXaHWS, ITOBBIIICHUU
BOCIIPUMMYHMBOCTH K  HMH(pEKUUsM, HapyluleHHun oOMeHa
BeLIECTB. BpOHXUT, KOHBIOHKTUBUT, PUHUT, OPOHXOITHEBMOHUS,
acTMa, aJlJIepruyeckre peakluu, OCTpble 3a00IeBaHUs BEPXHUX
JIbIXaTeNbHBIX IyTEH U CUCTEMBI KPOBOOOPAILIEHUS.

IIppu  KpaTKOBPEMEHHOM  3arpsi3HEHHMH —  pas3Jpa)keHue
CIIM3UCTOIN O0OJIOUKH IJ1a3, 3aTPyAHEHHOE JIbIXaHUE, TOJIOBHBIE
6011, TOILIHOTA, PBOTA.

Peskoe pazgpakeHne JIETKMX W JBIXAaTEIbHBIX  IYTEH,
BO3HMKHOBEHHE B  HHMX  BOCHAJUTEIBHBIX  IIPOLIECCOB,
oOpa3oBaHM€  METIeMOIJIoOWHA, TMOHWXXEHHE  KpPOBSHOTO
JABJICHUS.

Amomnuvie
INEKMPOCMAHUUU.
PanuoakTuBHBIE U30TOIBI
(cTponus, ne3usl, Mosa,
KoOasbTa, Maprania u jp.).
TepmanbHOE 3arpsi3HEHUE,
MOBBIIIAIOIIEE TOKCUYHOCTh
3arpsA3HUATEIICH, HAXOIAIINXCS
B BOJIE

YBenuuenue 3200J1€Ba€MOCTH 3JI0Ka4€CTBEHHBIMU
HOBoOOpa3zoBaHusiMu. Ilpu XpoHHYECKOM BO3JEUCTBUU —
HapylleHHe HEPBHOM JesTeNbHOCTH, (DYHKIMU TOJIOBBIX JKEJe3,
KKT, opranoB abIXaHusi, AESITEIbHOCTA CEPIICYHO-COCYAUCTOMN
CUCTEMBI.

Komounamut uépnoii
Memaniypzuu.

Oxkcup yriaepoaa, TMOKCHT
cepbl, bLIb, OKCUBI a30Ta,
CepOBOJIOPO, AaMMHUAK.

YrieBogopobl, B T.4.
OeHzanupeH

[Mupuaun, 6ex3on, Gpenon

A»spo03011b Maprasua

A3p0307b OKCHIA XpoMa

CoenuHEeHNs BaHAIUS

VY nerell — Karap BEpPXHUX JbIXaTENbHBIX ITyTEH, BOCIIAJICHUE
NErkuX, OPOHXUT, KOHBIOHKTUBUT, YXYJIIEHHE (U3UUIECKOTO
pa3BUTHUS M OOIIETO COCTOSHUSL 3/I0pPOBbS, TOBBIIICHUE
3200J1eBa€MOCTH.

[ToBbIIeHHE 320071€BAEMOCTH M CMEPTHOCTH OT paKa JIETKOTO.

CunpHO BBIpRXKEHHOE pasJpakaroniee H OOIIETOKCHYECKOE
JIEWCTBUE HA CHCTEMY KpPOBH M IEHTPAJIbHYIO HEPBHYIO
cucreMy. PazmpaxeHne BEPXHMX  JIBIXaTENbHBIX  IIYTEW,
CIIM3UCTON 00O0JIOUKH TJ1a3, KOKHBIX TIOKPOBOB.

[TopaxeHre HEpPBHOW CHCTEMBI, MOBBINICHHE 3a00JI€BAEMOCTH
nmHeBMOHMENH. Mopdonornueckne n3aMeHEeHus! B KOpe roJIOBHOTO
MO3ra.

[ToBbIieHne 3a001€BA€MOCTH U CMEPTHOCTH OT paka JIETKOTO,
XPOHUYECKOE BOCHAJICHUE JbIXATENIbHBIX IyTel. BiusHue Ha
cucteMy KpoBu. HapymeHue eSITeNbHOCTH — CEpACYHO-
COCYIHUCTON CUCTEMBI.

Paznpaxenue BepXHUX HbIXaTeIbHbIX TyTeH. H3MeHeHue
n€royHol TkaHW. BrusHEe HAa OOMEHHBIE TMPOILECCH U
LHEHTPAJIbHYIO HEPBHYIO CUCTEMY.

I{eéemnana memannypaus.
Jlnokcua cepbl, OKCH]L
yriepona

ABp03071 COETMHEHUI

Pecrimparopnrie 3a00eBaHusI.

IlonmkeHne aKTHBHOCTH OH3UMOB, HU3MCHCHHEC 3allUTHBIX
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CBHUHIIA

ABp030J1 HUKENS U €T0
COEMHEHUI

Anspo3onu kobanbTa

®dTOp Ta3000pa3HbIH,
(bTOpHCTHIN BOIOPOL,
¢bTopuabl KPEMHUS U
AJIFOMUHUS

CMoIHCTBIC BEIISCTBA,
yIJI€BOJOPO/BI, B T.4.
OeH3anupeH

PryTs, €€ HEOprannueckue u
OpPraHUYECKUE COETUHEHUS

MEXaHU3MOB oprann3ma. DyHKIMOHAJIbHBIE M OpPraHUYECKHE
HapylIEHUs CEpPACYHO-COCYNUCTOM cucrteMbl. Ilopaxenus
HEPBHOM cuCTeMBbl. PaccTpoiicTBa IICHXUKH, HAPYLIEHHE XOJIa
CHUHTE3a PHK. beicTpas YTOMIISIEMOCTb, BSUIOCTb.
QyHKIMOHAIBHBIE  HapylmleHus nedeHd, 1noudek, JKKT.
[loBblieHne  3a00J7€BAEMOCTH  pakoM  TOYEK, OKeIylKa,
KulleyHuKka. HakoruieHue B opraHusme CBHUHLA (B KOCTSIX,
KpoBH, Moue). CokpailieHne

MPOJODKUTEIBHOCTH  KU3HU. CBUHIOBasT MHTOKCHKAIIUS
BIUIOTbH J10 JIETAJIBHBIX UCXOMO0B.

CunbpHOe NelCTBHME Ha KPOBETBOPHYIO CHCTEMY, BO3JCHCTBHE
Ha  LEHTPAJIbHYIO HEPBHYIO CUCTEMY. N3menenune
nepudepudeckoil KpoBH, CEpPAECUHO-COCYIUCTasl MaTOJOrus,
¢byukunonanbHble pacctpoiictBa LIHC. XKenyaouHo-kuieunsle
3a00JieBaHus, pa3BUTUE aAJUIEPTUYECKUX 3a00JieBaHUM, pak
JIErKOTO.

N3menenne  mnokasarened  KpOBH,  OpPraHOB  JbIXaHUS,
¢usnonornyeckue M OUOXMMHUYECKHE CIBUTU B CEPIACUHO-
COCYUCTOMN CUCTEME. IloBbI1IEHNE IIPOHUILIAEMOCTH
KalWJUIAPOB, OTEK JIETKUX, JETOYHBIE KPOBOTCUEHUS.
[loBpiieHHast  3a00jieBa€MOCTh  OpPOHXWUTaMH, OYaroBbHIMHU
ITHEBMOHMSIMHM, PAaKOM OPraHOB JbIXaHWsI, IIE€UYEHH, KEIUHBIX
IyTeH, MIPsAMOM KHILKH, MO4YEBOro Iy3blps. Pasapakenune
CIIM3UCTBIX 000JIOUEK ABIXAaTENBHBIX MyTEeH U IJ1a3.

[Ippy XpOHMYECKOM BO3JEUCTBUM MAJbIX KOHLEHTpauui
COoeMHEHUH (Topa — OTpaBICHHS, CONPOBONKAAIOLINECS
HOCOBBIMM  KPOBOTCYECHMSIMH, H3BSA3BICHHEM  CIU3HCTOU
000JI0YKH HOCA, yIyIIUIMBBIM KallUIEM.

@ir00po3 (0OBI3BECTBIIEHNE KOCTEH, CYXOXKHWIUH, XPYHKOCTb
KOCTEH, YIUIOTHEHHE KOCTHOTO BEILIECTBA).

VYV nereit — yxynmeHue (GU3MUECKOTO pPa3BHUTHs, CHUKCHUE
reMOorjao0MHa, CIeHU(pHUECKUE TOPAXKEHUs KOXKU.

[ToBbIIeHHE 320071€BAEMOCTH X CMEPTHOCTH OT paKa JIETKOTO.

Hakonnenue B opranusme pryTd (B Mo3re, cepiaue, JETKUX,
MOYKAX, MIEUYEHH, MOJKEITyJ0YHOM Kelle3e, MBIIIEYHON TKaHU).
HepBHo-nicuxnueckue HapymeHus. OcTpoe M XpOHHMUYECKOE

OTpaBJICHHE — MEpPKypH3M, COIPOBOXKIAIOIICEeCS OOMICH
C1aboCThI0, TOJIOBHOW OONbI0, TOIIHOTOM, KEIyJAO04HO-
KHMIIIEYHBIMHU paccTpoiicTBaMH, Pa3IpaKUTEIILHOCTHIO,

MOBBIICHHOW  BO30yJIMMOCTBIO, a TaKKe COHJIUBOCTHIO,
araTtue, SMOUMOHAIBHOW HEYCTOMYMBOCTBIO, TMOHMKEHUEM
MaMsITH, 001Iei 3aTOPMOKEHHOCTHIO.

NHTOKCHKAIHNS, JIEUCTBYIOIIAS Ha MOYKH, OpraHbl
numieBapenusi, [IHC, cepaue. HeoOpatumeie nopakenust [THC
M MO3ra C T[apajlu4yamd, HApYUIEHUSAMH KOOPIAWHALIMHU
JIBIDKEHUN,  pacCTpOMCTBOM  3pEHMs, IIOTEpEH  ciyxa,
CEePhE3HBIMU  TICUXWYECKUMH  OTKJIOHEHHSMH  (00JIe3HBb
Munamara). Imerotcst cBefenus o npucyrctsuu pryta B JTHK.
[Ipennonaraercs BIMAHWE HA CUHTE3 IPOTEUHOB, IEpeaavy
HaciencTBeHHOW — uHpopmanuu. Cioyyam  «BpOKIEHHOW
Oonmesnn MwuHamaTa y TpPYIHBIX JIeTed C MO3TOBBIMHU
HapylieHusMHu (Tapajnyd, TCHXUYecKas HEMONIHOIEHHOCTD,
MOTEPS 3PEHHUSL U CIIyXa).
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Hegmenepepabamviearowyan
HPOMBIULTIEHHOCHb
CepoBo10pO1, TUOKCHU]] CEPBI,
OKCHJI YTJepoja, aMMHUaK,
YKUPHBIC KUCIIOTHI, MapaduH

Bmusane wa IIHC w®  cepiedHO-COCYAUCTYIO  CHCTEMY.
Ilopaxenune mneuenu, JKKT, suaokpunHOoro ammapara. I[lpu
XPOHUYECKOM  BO3JCHCTBHUM  MAaJIbIX  KOHIIEHTpauuid  —
U3MECHEHUE CBETOBOI YyBCTBUTEIBHOCTH riasa u
ANIEKTPUYECKOW  AaKTUBHOCTHM  MO3ra,  (YHKIMOHAJIbHbIE
pPacCTPOMCTBA HEPBHOW CUCTEMBI.

Ilpeonpuamus no
npou3eoocmaey
CUHMEMUYecKo2o 60J10KHa,
naacmmacc

Br16poch! ciioxHOTO
XUMHYECKOTO COCTaBa:
XJIOPBUHMUJI, TUXJIOPITaH,
METHJIMETaKpUIIAT, METaHOM,
XJIOp, O€H30J1, TUBUHUII,
KagMuH, TIBUTD

[ToBBIllIEHNE CMEPTHOCTH OT KOPOHAPHOW OOJIE3HH Ccep/ra.

VYBenuyenue 3a007€BaeMOCTH TPUINIIOM H  ITHEBMOHHUEH.
ITopaxxenue HEPBHOU CUCTEMBI, COIIPOBOXKAAIOLLEECS
TOJIOBOKPYKEHHUEM, OECCOHHHUIICH. YBenuuenue

3a00J1€Ba€MOCTH 3JI0KAYSCTBEHHBIMU HOB006pa?>OBaHI/ISIMI/I.

Ilpeonpuamus no
nPOU3600CcmMEy ReCMUUUO08
[Tapel pTyTH, MBIIIBSIK,
¢docreH, CHHUIIbHAS KUCIIOTA,
KaJIMHii, CBUHEII, CEJICH, XJIOP,
0eH3011, KapOodhoc

IToBbliieHne 3a0071€Ba€MOCTH BEPXHUX [bIXATENbHBIX IyTeHl.
[ToBpieHHast 3a00J€Ba€MOCTh PAKOM OPIaHOB JbIXaHUS,
TUM(ATHIECKON CUCTEMBI.

Aemomoounvnulii
mpancnopm
VYTIIeBOI0pO/IbI, B T.4.
OeHzanupeH

Oxkcup yraepoaa CO

OKcuIsl a30Ta

Jnokcun cepol

PaznpakeHne [npIXaTeNnbHBIX MYyTeW, TMOSBICHHE TOIIHOTHI,
rOJIOBOKPY’KEHUS, paCCTPOMCTBA JIbIXaHUS U KPOBOOOpPAILEHUS.
[ToHmwkeHne MMMYHOJIOTMYECKON AaKTUBHOCTH OpraHU3Ma,
BO3HHKHOBEHHE 3JI0KQYE€CTBEHHBIX HOBOOOPA30BaHHIA.

brnokupoBanue remoriiobnHa B KpoBH C 00Opa3oBaHHEM
KapOOKCHTeMOrIoOMHa M CHHKEHHEM CIHOCOOHOCTH KpOBU K
MEPEHOCY KHUCIOpoAa M3 JIETKUX K TKaHAM Tena. [IpucTyrsl
KOPOHAPHON HEIO0CTATOYHOCTH, CTEHOKAPANU U Jaxe MH(PAPKT
muokapna. [Ipu koHuenTpauuu kapbokcuremorinobuna 3-4 % -
HapylIeHUE 3pUTEIBHOTO0 BOCHPUATHS, TIOBPEXKIEHUE HEPBHOM

cucreMbl. HapymieHne OOMEHHBIX TIPOLIECCOB OpraHU3Ma,
(YHKIIMOHATIBHOTO COCTOSIHUS HHC (mcuxuueckue
OTKJIOHEHMsI, yTHETEHUE TKAHEBOT'O JIbIXaHUs).

Pe3koe pazgpaxkenue JE€rKUX U JbIXaTEIbHBIX  IyTeH,
BO3HHUKHOBEHHE B  HUX  BOCHAJIHUTEIbHBIX  IPOILECCOB,
o0pa3oBaHHE  METTeMOIJIO0MHA,  TOHIKEHHE  KPOBSHOTO
JaBJIEHUs, TOJIOBOKPYXKEHHE, TOTeps CO3HaHMSA, pPBOTA,
OJIBIILIKA.

VY nereii — CHIDKEHHE JAbIXaTelbHOW (YHKIMH, TMOBBILICHUE
pecniupaTopHOil 3a0osieBaeMocTH. PaznpakeHue CIM3UCTOU
00O0JIOUKH TJa3, XPOHMYECKHE UW3MEHEHHS B IETKUX H

BOCHAJINTENIbHBIE MPOLECCHl B HHUX, a B KOMOMHALUU C
JIEUCTBUEM  MMKPOOPraHM3MOB —  YCKOPEHHE  pa3BUTHS
JIETOYHBIX OIYXOJICH.

IIpeonpuamus no

npou3eoocmey yemenma

ITb11b, conepxamas okcuasl | I[ToBbimenue 3a00J1€Ba€MOCTH OpraHoB JIbIXaHUS,

KPEMHUs, KaJblHsl, MAarHUS,

MULIEBAPEHUs, TOpJa, HOca, yxa, camszucror mia3. KoxkHble
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’KeJle3a, MBIIIbSK, PTYTh,
CBHUHEL, PTOPUCTHIE
COETMHEHHUSI

3a0omeBanua. AcbOecto3. [loBelmeHne 3a00JIEBAEMOCTH U
CMEPTHOCTHU OT paka JIETKOTO.

IIpeonpuamus no
npou3eoocmey acoecma u
acoouemenma
AcOecToBas MbUIb,
coJiep>Kariasi BOJIOKHA
acbecra

AcbecTos.
OpOHXOB, MUIIEBO/IA, KETyAKa U Jap. JoKarmid. Dudpo3 IErkux.

[ToBpimeHne 3a005I€BAEMOCTH  PakoM  JIETKOTO,

IIpeonpuamusa no
npou3zeoocmay acghanoma
[Ib11b, caxa, cogepaxaiias
OeH3anupeH, napbl OUTYMOB,

[ToBbIIeHNE 3200J1IEBAEMOCTH PAKOM.

JIMOKCHJI CEPBI

Ilpeonpuamus no
npou3eo00cmey uzeecmu
[Tb11, OeH3anupeH

pakK.

3aboaeBaHus BCPXHUX JAbIXATCIIbHBIX HYTCﬁ, rjia3, CHIHNKO3,

Tema 3.2. 310poBbe 4esiOBeKa

[Tpuctynas Kk pacCMOTPEHUIO BONPOCOB BiMsAHUSA 3arpsizHeHns OC Ha 370poBbe HaceleHus,
HEOOXOJMMO OCTAaHOBUTHCS Ha TIOHATUU «300poebe». CoriacHo ompeaenenuto BO3, mon
310pPOBbEM TIOHMMAETCS COCTOSIHME TIIOJIHOTO (DMU3UYECKOTO, IYXOBHOTO ¥  COLMAIBHOTO
Onmaromnonyuus, a He TOJbKO OTCYTCTBHE 0OJE€3HU U (PU3NYECKHX 1e()EeKTOB, KaK 3TO JOCTATOYHO
IIIPOKO PACIPOCTPAHEHO B OOIIECTBEHHOM CO3HAHHMH. B MeInK0-OMOIOrHYECKHX MCCIIeTOBAHUIX
JUTSL OLEHKU 3J0POBbS MCIIOJB3YIOT TMOKa3aTenu (u3ndeckoro pa3BuTHsa. DyHKIWMU opraHu3Ma
OILICHUBAIOT TIO IMOKa3aTeNsiM (U3NIECKOH M YMCTBEHHOH pabOTOCIOCOOHOCTH, a a/IalTallMOHHbIE
pe3epBBI — MO TOKa3aTeNsIM OMOXUMHUYECKOT0, TOPMOHAIBHOTO U HMMYHHOTO CTaTyCOB.

B nocnegHue rosipl CymecTBEHHO U3MEHWINCH TTOKa3aTeNN 3/I0pPOBbsl HACEJICHUS:

Cnoxxuiics HOBBIM HEAMUAEMUYECKUI TUI TATOJIOTUH.

[Tpowusonuin xapakTepHble AeMorpadudeckue n3MeHeHHs (IOCTapeHue, CIBUTH B CTPYKTYpe
CMEPTHOCTH).

Ompenenuicst psn  3a00J€BaHUM, HWMEIONIUX BBICOKHE YPOBHU (0OOJIE3HH CHCTEMBI
KpOBOOOpaIlleHHs, XpOHHUYECKHe Hecrnenuduueckue OOJIE3HU OPraHoB  JIbIXaHUS,
HECYaCTHBIE CIy4yau, OTPaBJIEHUS, TPABMbI U T.J.).

Brigenunace Tpymnna BakHBIX, paHee PEIKO BCTpeuaBIIMXCsA 3a00JeBaHUM (HIOKPHUHHEIE,
aJlJIepruuecKue, BpoKAEHHbBIE TTOPOKH, 00JI€3HN UMMYHHOM CUCTEMBI U Jp.).

Bo3spocna 3a6oeBaeMoCTh HEKOTOPHIMU WH(MEKITMOHHBIMU 00JIe3HIMH (KOpBIO, U Tepuei,
renatuToM b, aneHoBupycamu u mp.).

e Croxwiack TeHACHIUS (HOPMUPOBAHHUS MHOKECTBEHHOM ITATOJIOTHH.

(DaKTOPLI, BJIMAIOIINE HA 3J0POBLE U MPOJO/IKUTEC/IILHOCTD KU3HHA Y€JI0BEKA.

@DakTopsl, BIUAIOIINE HA
3JI0pPOBbE YETIOBEKA

[Ipumepnas
noist pakropa

I'pynnsl (hakTOpOB pHCKa

O06pa3 Ku3Hu

49-53

Kypenue, 310ynoTpediieHue AJIKOTOJIEM,
HENpPaBUJILHOE MUTAHHE, BPEIHbIE YCIOBUS TpPYyAa,
CTPECCOBBIE  CUTyalluW, THUIIOJAWHAMUA, IUIOXHE
MaTepuaibHO-OBITOBBIE  YCJIOBHS,  YyNOTpeOieHue
HapKOTUKOB, HENPOYHOCTh CEMEH, OJMHOYECTBO,
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HU3KHI 00pa3oBaTeNbHBIM U KYJIbTYPHBIH YPOBEHb,
Ype3MEpHO BBICOKUI YPOBEHb ypOaHH3aUN

I'eneTnka (Ouomorus) [IpenpacnonoxeHHOCTh K HACAEACTBEHHBIM
YeJI0BeKa 18-22 00Je3HIM

Buemnss cpena, 3arpsi3HeHNE BO3/1yXa, BOJIbI, IOUBBI, pe3Kasi CMEHa
MIPUPOTHO- 17-20 aTMoc(hepHBIX SBJICHUN, TIOBBIIIICHHBIE KOCMUYECKUE,
KIIMMaTHYECKHUE YCIOBUS MarHUTHBIC U JPYTHUE U3TYUYCHUS

3apaBOOXpaHEHUE 8-10 HeaddextuBHOCTS TPOPUITAKTHIECKUX

MEPOIPUATHI, HU3KOE Ka4e€CTBO MEAULIMHCKON
IIOMOILIMA, HECBOEBPEMEHHOCTD €€ OKa3aHUs

Wtak, Haubomnpliiee BIUSHUE HA COCTOSHUE 3/710POBbsSI OKa3bIBaeT obpa3 xcusznu. OT HETo
3aBHUCHUT TMOYTH TOJIOBHHA BCEX CIy4aeB 3a00JeBaHMi. 3aTeM IO CTENEHHM 3HAYUMOCTH CIEIYIOT
cocmosHue cpeowvl HcuHedeAmeabHOCHmU Ye108eKa 1 HACIe0CMBEHHOCHb.

B Poccun cmepTHOCTB fieTeli B Bo3pacTe OT 1 10 4 JIeT Bhllle, 4YeM B Pa3BUTHIX CTpaHax, B 4-
5 pas. 3aMeTHO yMEHBIIIaeTCs MOKa3aTelb MPOIOKUTENFHOCTH KU3HU. Ecian B Havyane 70-x roJoB
IIPOJOKUTEIBHOCTD KU3HU POCCUSH ObLIa MPUMEPHO Ha 2 rojia HUXKE, YEM B PA3BUTHIX CTpPAaHAX
EBpombl, CeBepHoit AMepuku, ABCTpanuu W SIMOHMM, TO B HACTOSIIEE BpeMs 3Ta pasHHIlA
cocraBiseT 8 - 10 ner. B Hacrosmiee BpeMsi My>KUMHBI )KUBYT B cpeHeM 57 - 58 neT, xeHuuHs! 70
- 71 ron — mocneaHee Mecto B EBpore.

Pactér cMepTHOCTH OT 0OJIE3HEH, MPUUMHHO CBSI3aHHBIX C YXYIIIAIOMIEHCS IKOIOTHYECKON
cuTyareil (ocTpele pecrupaTropHbie 3a00yeBaHUs, BPOXKAEHHbIE aHOMAIIMU, aHEeMUs, JieHKeMus),
OT HOBOOOpPa30BaHUH.

Bausinue 3arpsisHeHusi aTMocgepHOro Bo3ayxa Ha 310pOBbe HACeTeHHs

B Poccun Tonpko 15 % roposkaH mpo’KMBAaIOT HA TEPPUTOPUAX C JOMYCTHUMBIM YPOBHEM
3arpsi3sHeHHsT aTMocepsl. 3arpszHeHueM atmochepsl obycnosieHo okoio 20 — 30 % ob6mux
3a00JIeBaHUI HAcENEHUs! MPOMBILIUIEHHBIX [IEHTPOB.

OObeKTHBHBIE MPUYUHBI OMACHOCTH BO3ACMCTBUS 3arpsA3HEHHOTO aTMOC(HEPHOro BO3TyXa
Ha 3/J0pOBbE HACETICHMUS:

1. pasznoobpasue 3acpsznenuti. KOMOMHUpPOBAaHHOE JEHCTBHE aTMOCQEPHBIX 3arps3HUTENCH
MOJKET MPHUBECTH K YCHIICHUIO BHI3BIBAEMBIX UMH TOKCHYECKUX (P PEKTOB.

2. OnumenvHocmsb 6o30eticmsusi. YemoBek 3a cyTku BabixaeT no 20 Teic. 71 Bo3zmyxa. Jlaxke
HE3HAaYUTeJIbHble KOHUEHTpauuu 3B mpu TakoM o00BEME [bIXaHUS MOTYT HPHUBECTU K
TOKCUYECKH 3HAYUMOMY MOCTYIUICHUIO BPEHBIX BEIIECTB B OPTaHU3M.

3. HenocpeocmeeHHblli 0OCMYN 3a2cpsA3HUmMenell 60 6HYMPEHHIOW cpedy opeanusma. Bozmyx
IpU JBIXaHUM BXOAUT B KOHTAKT C KPOBBIO, B KOTOPOW pPACTBOPSIETCA MOUYTH BCE, YTO
IIPUCYTCTBYET B Bo3ayXe. M3 n€rkux KpoBb MoCTynaeT B OOJIBIION Kpyr KpOBOOOpAIIECHNUS,
MUHYSI TAKOH JIE€TOKCUKALIMOHHBIN Oapbep, KaK MeueHb.

B nentpax uépHoii Metaimypruu (rr. Marautoropek, H. Taruin, HoBoky3Heuk u ap.) oOmast
3a005IeBa€MOCTh KaK JIETCKOTO, TaK W B3pocioro HaceneHuss nmouytd Ha 40 % BbImle, 4yeM B
OTHOCHTEIIBHO «YHUCTBIX» Tropoaax. IIpokuBanue B Topojnax C MPEeINpUATHIMH HEPTEXUMHU H
oprannueckoro cuHte3a (Crepnutamak, Yda u Ap.) BeAéT K YBEIHYEHHIO 3a00JI€Ba€MOCTH,
IIPEUMYIIECTBEHHO JIeTell, OpOHXHaIbHOW acTMOM (B 2 — 3 pa3a) U aJlJIepru4ecKUM MOPaKEeHUSIMU
KOXKH U CIIM3UCTBIX 000s10uek (B 1,5 — 2 pasza).

CraTuCTHUECKH JOCTOBEpHAsi 3aBHCHMOCTh OT 3arps3HEHUs aTMOC(epHOro BO3AyXa
yCTaHOBJIEHA JUIsl 3a00JIeBaHUN OpOHXWTOM, THEBMOHMEW, a TaKKe JJIi OCTPBIX PECHUPATOPHBIX
3a0oseBaHni. 3arps3HEHUsT aTMOC(EPHOTO BO3/yXa BIHUSAIOT HAa PE3UCTEHTHOCTH (YCTOHYMBOCTB)
OpraHu3Ma, 4TO TMpOSBIsETCS B pocTe WMHGPEKIMOHHBIX 3a0oneBaHui. VIMEITCS IOCTOBEpHBIE
CBEJICHUSI O BJIMSHUM 3arps3HEHU Ha TPOJOJDKHTENBHOCTh 3abosieBanHmil. Tak, pecnmparopHoe
3a0oieBaHue y JeTel, MPOKUBAIOIINX B 3aTPSA3HEHHBIX pailoHax, AIUTCS B 2-2,5 pa3a JoJbIIe, YeM
y ZieTel, MPOKUBAIOIINX Ha OTHOCUTENBHO YUCTBIX TEPPUTOPHUSIX.
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[To nanHbIM BBIOOpOYHOTrO 00cienoBanus 33 ropogoB Poccuu, B roposax c MOBBIILIEHHBIM
YPOBHEM 3arpsi3HEHUS] CpeIHee YMCio 3a00JeBaHUN OpraHoB AbIXaHUsS yBenuuuBaercs Ha 41 %,
CeplIeuyHO-COCyANCTOH cucteMbl — Ha 132 %, Oonesnet koxum — Ha 176 % wm umcio
3JI0KaYeCTBEHHBIX HOBOOOpa3oBaHuil — Ha 35 %. MHoOrouucieHHbIe UcCIelI0BaHus, IPOBEIEHHbIC B
MOCJIEIHUE TOMbl, CBUJIETEILCTBYIOT O TOM, YTO Yy JAETeH, MPOKUBAIOLIMX B pallOHaX C BBICOKHM
YPOBHEM 3arps3HEHUsi aTMOC(EpPHOro BO3AyXa, OTMEYAETCS HU3KUH YpOBEHb (HPU3UUECKOrO
pa3BUTHS.

CunbHpIM  (AaKTOPOM, BIHMSIOIIMM Ha OOIIyl0 3a00JIeBaeMOCTh JleTel, Npu3HaETCs
coJiep’KaHue OKCHJa yriiepoja B Bo3ayxe. MmMeroTcst cBeeHus, 4To Mpu YBEIMUEHUU COICpKaHUS
CO ¢ 6,5 no 12 ITIAK ypoBenb 3a0071eBaeMOCTH J€TeH YBEIMUMBAETCS B 2 pasa.

Bo3nyx ocpeTHEHHOTO MUPOBOIO rOpoJa UMEET KOHIEHTPALMIO MBUIK IpuMepHO B 150 pa3
Oosiee BBICOKYIO, Ye€M BO3/AyX HajJ OKeaHOM M B 15 pa3 Oombllyro, 4eM BO3AYyX B CEJIbCKOU
MecTHOCTH. [IblIb OKa3bpIBaeT BIMSHUE HA OPTaHbl JbIXaHUS, paJUallMOHHBIN U TEIUIOBOM OaaHc,
ABJIAETCS SApPaMU KOHJEHCAMM JUISl OCAaJKOB, Ha €€ MOBEPXHOCTH KOHLIEHTPUPYIOTCS MHOTHE
Bpe/IHbIE BellecTBa. B 3ToM oTHOIIEHNH Hanbosiee onacHa JJis YeJI0BeKa U JAp. OPraHu3MOB MeJIKast
nbiib. OHa oboraieHa cyiabpaTaMyd CBUHIIOM, MBIIIBSKOM, KaaMHEM, IIUHKOM. beH3amupeH B
Bo3nyxe Ha 90 % cBsA3aH C YaCTUIIAMH TTHLIH.

[To naHHBIM aMepHUKaHCKHUX YYEHBIX, 10 90 % Bcex pakoBbIX 3a00JI€BaHMH CBS3aHO C
Hebnaronpustaoit OC.

He Tonbko GeH3(a)nupeH, HO U MPOMBILUIEHHAS MbUIb, AMOKCUJL a30Ta CIIOCOOHBI BBI3bIBAThH
OHKOJIOTHYECKHE 3a00JIeBaHMsI, €CIM KOHIEeHTpalus oboro 3 Hux npeBbimaer 2 [IJJK. Oto
0OCTOSATENILCTBO 3aCIIy’)KUBAET OCOOOr0 BHUMAaHMSA, TaK KaK YCTOWYMBBIH POCT KOHIEHTpAaLUi
JIMOKCHIa a30Ta B aTMOC(EpHOM BO3AyXe TOpOJAOB OOYCIIOBIIEH POCTOM TapKa aBTOMOOHIICH,
BbIOpOCHI OT KOTOpbIX Oosiee ueM B 150 ropomax Poccum yke MpeBBILIAIOT MPOMBIIIJICHHbIE
BBIOPOCHI.

ITo onnum naHHBIM, B Poccunm MOXHO cuuTarh 300poBbIMH OK0O 20% HaceneHus. Ilo
npyrum, 15% poccusiH cuutaroT cedst 310pOBBIMU U JIUIIb 5% TaKOBBIMU HA CaMOM JieJie SIBJISFOTCS.

OCHOBHBIMH  XMMHYECKHM  NpPHUMeCSMM, 3arpsA3HAIIMMH  atMocepy U
OKa3bIBAIOLIMMH HAuOOJIbIIEe OTPHULATEIILHOE BIUSHME HA KauyeCTBO BO3/yXa, SBISIOTCA
CJIEyIOIlME BEUIeCTBa:

CO n CO, - 50 %,

SO, - 16 %,

NOx (NO, NO2, N,O) — 14 %,

JIeTy4re OpraHnvYecKue coequHeHus (MetaH, 6eH30i1, xJopdTopyriaeposl, penoin) — 15 %,

B3BEILLCHHbIE YacTULbI (IIbLIb, CAXa, acOECT, COJIM CBUHIIA, MBILIbIK, CEpHAs KHCIOTa) — 5
%.

Kpome Toro, B atMmocdepe comepxarcs

(hOTOXMMHUYECKHE OKUCIUTEH (030H, MEPEKUCHh BOIOPOIa, (OPMAIIbICTH),

rajoressl (xJyop, ¢rop),

pasvoaKkTUBHBIE BellecTBa (pagoH-222, cTpoHIuii-90, mryToHuii-239),

a TaKXKe Ype3BbIYaifHO OMACHBIE BEILECTBA — CYNEPIKOTOKCUKAHTHI (AMOKCUHBI, OCH3aMMpEeH,
JAT, rexcaxyopuukiaorekca, N-HUTPO30AUMETHIIAMUH, TPUXJIOPAUGEHUI, MEHTaXJIOPAUGEHNT).
YacTh 3THX BEIIECTB BBIAEIAETCS B IPOLIECCE COKUTaHWS Mycopa IPU HENOCTATOYHO BBICOKOMN
TEeMIEepaType.

3arps3HUATENISIMU BO3JlyXa TaKXkKe SBJSIIOTCA TEIUIOo, LIYyM, BUOpAlUs U 3JIEKTPOMAarHUTHBIE
BOJIHBI.

Oxkcuo yznepooa (CO) — OeclUBETHBIN Ta3, HE MMEIONIMI 3amaxa, W3BECTEH TaKXKe IOJ
Ha3BaHHUEM «yTapHbIi ra3y. O0pa3yercs B pe3yJibTaTe HEMOJIHOIO CrOpaHusl UCKOIIAeMOro TOILIMBA
(yros, He(TH, ra3a) B yCJIOBHAX HEJOCTaTKa KHCIOPOAa U IpU HU3KOH Temmeparype. ExxeronHsie
MOCTyIUIEHUsI B atMocdepy Bo BcéM mupe oneHuBarorcss B 400 muH. T. [Ipu aTom 65% oT Beex
BbIOPOCOB MPUXOAUTCS HA TpaHCHOPT, 21% - Ha MeNKuX noTpedureneil u ObIToBON cexkrop, 14% -
Ha MPOMBIIUIEHHOCTh. [Ipy BABIXaHUM yrapHBIM ra3 3a C4€T UMEIOLIEHCS B €r0 MOJIEKYJE TPOUHON
cBs13u C=0 o0pa3zyeT NpoyHble KOMIIJIEKCHBIE COSIMHEHUSI C FEMOTJIO0OMHOM KPOBHU YEJIOBEKA U TEM
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camMbIM OJIOKHUpPYET MOCTYIJICHHE KHCIOpO/ia B KPOBb. JTO BBI3BIBAET I'OJIOBHBIE OOJIH, TOLIHOTY, a
npu 0oJiee BBICOKOI KOHIIEHTPAIIMA CMEPTh.

Makcumansnas pazosas IIJJK CO — 5 mr/m°, a cpeanecyrounas — 3 mr/m’. Ilpu 14 mr/m’
BO3pacTaeT BEpPOSATHOCTh CMEPTH OT UuHpapKTa MHOKapAa. Takue KOHIIEHTpAaIlMH YacTo
HAOJIOJIAIOTCS B 4achl MUK HA TPAHCIOPTE WM IpU HHBEpPCUsX (T.€. B YCJIOBHSX Ciaboro
BO3YIITHOTO OOMEHa), 6IaronpUATCTBYIOUINX BOZHUKHOBEHHUIO CMOTA.

YMeHblIeHHe BBIOPOCOB YrapHOTO Ta3a JIOCTUraeTCsl MyTEM JOXKUTaHUs OTXOASIIUX ra30B U
UCIIOJIb30BaHUSA AJIbTE€PHATUBHBIX UCTOYHUKOB TOIUIMBA.

Juoxcuo cepvt SO, , iU CEPHUCTBHIA aHTHIPHUI — OCCI[BETHBIN Tra3 ¢ PE3KUM 3aIlaxoM.
OOpasyeTcst B IpoLecce CrOpaHusl CepoCoepKallluX HCKOMAEMbIX BHIOB TOIUIMBA, B OCHOBHOM
yIis, a Takke INpu 1nepepaboTke cepHUCTHIX pya. OH B MEpBYHO Oudepeab Y4yacTBYET B
(GbOpMUPOBAHUN KHCIOTHBIX NOXIeH. OOmeMupoBoil BEIOpoC quokcuaa cepsl oreHuBaercs B 120
MJIH. T B rof. KoHueHTpamnus AuoKcHia cepbl 0COOEHHO BEJIMKAa B pallOHAX, IJI€ PACIIOJIONKEHbI
KPYIHBIE TETJIOBbIE CTAHIIMU, METAJUTYPTUYECKUE U TOPHO-000TaTUTEIbHBIE 3aBOIBI.

MaxkcumansHas pazosas IIJIK mis quokcuna cepsl cocrasnser 0,5 Mr/M°, a cpeiHeCyTOUHas
— 0,05 mr/a’.

JnurenbHoe BO3AEMCTBHE IUOKCHA CEpbl HAa 4YeJIOBEKa MPHUBOJUT BHauaje K IOTepe
BKYCOBBIX OIIYIICHUH, CTECHEHHOMY [BIXaHHUIO, a 3aTEM — K BOCHAJICHUIO WIH OTEKY JIETKHUX,
nepe0osiM B CEpIEeYHON JIeATENbHOCTH, HAPYIIEHUIO KPOBOOOPAILIEHUS M OCTAHOBKE JIBIXaHUS.
Pactenus ropas3no 4yBCTBUTENIbHEE K BO3/ACMCTBUIO JUOKCUAA CEPBI, YEM UeIOBEK. Tak, JIMCTOBbIE
IUIACTUHKHA PAacTeHWH, IpOU3pACcTAlOMX HAa pPAcCTOSHMM MeEHee | KM OT IpeanpusTHi,
BBIOPACBIBAIOIINX JTUOKCH CEepbl, OOBIYHO TYCTO YCEsHbl MEIKMMHU HEKPOTHYECKUMH MATHAMH,
00pa30BaBUIMMHUCS B MECTAX OCEAAHUS Kalelb CEPHOM KUCIIOTHI.

Okcuowvt azoma (0Kcuo u OuoKcuo azoma) — razoo0pa3HbIC BELIECTBA, OOBEIUHSIIOTCS
omgaor obmen dopmynoit NOy. Oxcum azora oOpasyeTcss IpH BCEX IMpoIeccax TOPEHUs, OH
JIOCTAaTOYHO OBICTPO OKUCIIAETCS 0 TUOKCUIA, KOTOPBIN MPEACTaBIsAeT COO0M KpacHO-Oyphlii ra3 ¢
HENPUATHBIM 3aIlaXxOM, CUJIBHO JEHCTBYIOIIMN Ha CIM3UCThIE 000J0YKM 4YenoBeka. Yem Bbile
TeMIIepaTypa CrOpaHusi, TEM UHTEHCHUBHEE UAET 00pa30BaHUE OKCHUJIOB a30Ta.

JpyruM HCTOYHMKOM OKCHJOB a30Ta SIBJISIIOTCSA MPEANPHUSATHS, MPOU3BOJSANINE a30THHIC
ynoOpeHusi,  a30THYIO KHCJIOTYy UM HUTPAThl, AHUJIMHOBBIE KPACUTENH, HUTPOCOCTUHECHUS,
BUCKO3HBIN IENK, wemrynoua. KoindecTBO OKCHIOB a30Ta, IOCTYMAOIIUX B atMocdepy,
cocraBisieT 65 miuH. T B roA. OT oOmero KkoiuyecTBa BBIOPACHIBAEMBIX OKCHIOB a30Ta Ha
tpancnopt npuxoautcs 40 (55) %, na snepretuky — 30 %, ocrampHOE — HA MPOMBIIUICHHBIC
MpEeANPUSITHSL.

OKcupl a30Ta SBISIIOTCA UCTOYHUKOM KHUCJIOTHBIX 0k ae. Kpome Toro, npu WHTEHCUBHOM
COJTHEYHOM OOJYyYeHHH MPOTEKaOT (POTOXMMHUYECKHE PEaKIUHd OKCHIOB a30Ta C HECTOPEBIIMMHU
OCH3WHOBBIMU TIApaMH U APYTUMHU YIJIEBOJAOPOJaMU C OOpa3oBaHMEM O030HA (TaK Ha3bIBA€MBIi
(bOTOXMMHUYECKUN CMOT B BUJE KPACHO-OYpOil IBIMKH).

MaxkcumansHas paszosas IIJIK muokcuma aszora coctaisier 0,085 mr/m®, a cpennecyTounas
— 0,04 mr/M’. Tlpu koHueHTpanusx cebimie 0,15 Mr/M® BO3HHKAIOT OCTpbIe 3a00JICBaHUsI OPraHOB
neixanust (OponxornHeBMonust). [Ipu ocTpom OTpaBIeHHH AUOKCUAOM a30Ta MOXKET Pa3BUTHCS OTEK
nérkux. [Ipu3HaKamMu XpOHHYECKOTO OTPABJICHUS SIBISIFOTCS TOJIOBHBIE O00NM, OECCOHHMIIA,
pasapaxxeHue CIU3UCTBIX 000JI0UEK.

Yeneeo0opoowr — xummnueckue coennHenus yriepoja u Bogopoja. K HUM OTHOCAT Teicsiun
pa3IMuUHBIX 3arpsA3HAMUX aTMocdepy BEIIEeCTB, COAEPXKALUXCS B HECropeBlleM OEH3UHE,
JKUJKOCTSIX, NPUMEHSAEMbIX B XHMUYMCTKE, MPOMBILUIEHHBIX PpAacCTBOPUTENISAX M T.A. MHorue
YIJIEBOIOPOAbl ONacHbI caMu 1o cede. Hampumep, 6eH3011, 01MH U3 KOMIOHEHTOB O€H3MHA, MOXKET
BbI3BaTh JielikeMHio, a rekcan — Tsokénble nopaxenus LHHC. Byraguen sBisieTcsi CHUIbHBIM
KaHLIEPOT'€HOM.

O0memupoBbie BLIOPOCHI B aTMOC(epy IVIaBHBIX 3arpsi3HUTE e, MIIH.T:

Oxkcupa yriiepoaa 370-400
Jnokcup cepsl 200
Oxcuael a30Ta 65-90
YrieBogopoasl 55
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OCHOBHBIMU UCTOYHUKAMU IOCTYIUICHUS HMPOMbBIUIEHHON Nblau B aTMOC(EpPY SBISIOTCS
TOC, notpedastomue yroiab BEICOKOH 30JIbHOCTH, 00OraTUTeNbHbIe (haOpUKU, METaJUTypruuecKue,
LIEMEHTHbIE, MarHe3UTOBBIE U JpPyTrHe 3aBOJbL. ADPO30JIbHBIE YACTHUIBl OT 3TUX MCTOYHUKOB
OTIMYAIOTCS OOJBIIUM XMMHUYECKHM pa3HooOpaszueM. Yalie BCEro B MX COCTaBe OOHAPYKUBAKOTCS
COEIMHEHMSI KPEMHHUS, KaJIbIUs U YIJIepoJa, peke — OKCHUJIbl METAJIOB: JKeJie3a, MarHus, MapraHiia,
LIUHKA, MEJIH, HUKEJs, CBUHLA, CYpbMbI, BUCMYTa, CEJIEHA, MbIIIbiKa, OCpUILIUS, KaJAMUsA, XpOMa,
KoOanbTa, MOIMMOACHA, a Takke acOect. Emeé Oosnpiiee paznooOpa3ue CBOWCTBEHHO OPraHUYECKON
ObUIM, BKJIIOYAOLed anudaTtuueckue M apoMaTUdecKue YIIIEBOAOPOAbI, COMM KucaoT. OHa
oOpa3yercss IMpH CHKUTAHWUM OCTATOYHBIX HEPTENPOIYyKTOB, B IMpOLECCe MHUPOJIU3a Ha
HedTenepepadaThIBAIONINX, HEPTEXUMUUECKUX U APYTHX MOAOOHBIX IPEANPHUITUAX.

K omacHeiM (akTopaM aHTPONOrE€HHOIO XapakTepa, CHOCOOCTBYIOUIMM CEPbE3HOMY
YXYIIIEHUI0 KadyecTBa arMocdepsl, cCleayeT OTHECTH e€ 3arpsi3HEHHE paJdOAKTUBHOW MBUIBIO.
VY CTaHOBJIEHO, YTO 4epe3 HECKOJIbKO JIECATKOB CEKyHJ IOCIE SJIE€PHOrO B3pbIBa WJIM aBapuu Ha
ADC obpasytorcss npumepHo 100 pa3nuyHbIX PAAMOHYKIMIOB, 29 U3 KOTOPBIX BHOCUT
HauOOJIBIINI BKJIAJ B PaIMOAKTUBHOE 3arpsi3HeHne aTMocdepsl uepes dac, 20 — gyepe3 1Boe CYTOK,
a 3 — uyepe3 100 ner. OcoOyro MOTEHIMAJIbHYIO OINACHOCTh MJISi 4YEJIOBEKa U >KUBOTHBIX
MPEACTABISIET CTPOHUMKA — 90 HE TOJIBKO KaK JOJITOKMBYIIMKA M30TON, HO M KaK aHAJIOT Kalblus,
CIIOCOOHBIH 3aMEHSATh €r0 B KOCTSIX.

['maBHBIMU 3arpsA3HUTEISIMU BO3yXa B IPOMBIIIJIEHHOCTH SBJISIOTCA: 3HepreTuka — 28,5 %,
nBeTHas Metautyprust 21 %, uépnas wmeramtyprus — 15 %, Hedremobbiua — 8 % u
Hedrenepepabotka — 5 %.

B Poccun nOTOK TEXHOI€HHBIX 3arpsi3HUTENEH B pacu€Te Ha OJHOIO JKUTENS U HAa €IUHUILY
TJIOMIAU CTPaHbl 3HAaUUTENbHO HUXKE, 9eM B CIIIA u ctpanax 3anagHoit EBporibl. 3aT0 OH 3aMETHO
Bbille B pacuéte Ha eaunHuny BHIL. D10 cBuaerenbcTByeT 0 BBICOKOW PECYypCOEMKOCTH
IIPOM3BOJICTBA, YCTAPEBIIUX TEXHOJOTMSX W HEJIOCTATOYHOM IPUMEHEHUHU CPEICTB OYHCTKHU
BbIOpOcOB. M3 25 ThICAY POCCHMCKUX MpEeIUpUsATHH, 3arpssHsionmx armocdepy, aumb 38%
000pyA0BaHbI MbLIETa3004YUCTHBIMU YCTAaHOBKAaMHU, U3 KOTOpbIX 20% He paboTaroT win paboTaroT
Hea(pPeKTUBHO. DTO OFHA U3 NPUYMH MOBBIMIEHHBIX SMHUCCUH HEKOTOPBIX MaJbIX [0 Macce, HO
TOKCHYHBIX 3arpsA3HUTENIEN — YTIIEBOAOPOIOB U TSKEIBIX METAJUIOB.

Bosbiryio oo B 3arpsisHEHUH aTMOC(epbl COCTABIISAIOT BBIOPOCHI BPEIHBIX BEILIECTB OT
aBromoOuiieii. B cpemnem mpu mpoOere 15 ThIC. KM 3a Toja KaxAbld aBTOMOOWJIb CXKHUTAET 2 T
ToIJIMBa U OKojio 4,5 T kuciopozga, uro B 50 pa3 Gonbuie nmoTpedbHOCTEl venoBeka. Ilpu sTom
aBTOMOOMITb BEIOpACHIBAET B aTMOC(hepy (Kr/Tox):

okcuja yriaeposa (yrapaoro rasa) — 700,

nuokcuaa azora — 40,

HECTOPEBILUX yIiIeBoaopoaoB — 230.

Tema 3.3. '1o0asbHBIC IKOJOTHYECKHE NPO0OIEMBbI.

CymHocTh mapHUKOBOro 3(p@deKkTa COCTOMT B TOM, 4YTO aTMocdepa MOYTH LEITHUKOM
nponyckaer u3nyuenue ConHia K 3emiie, HO M3-3a HaJIM4Yusl B aTMoc(epe MapHUKOBBIX I'a30B
3aMETHO 3aJiep>KMBaeT oOpaTHoe TermaoBoe (MH(ppaKpacHOE) U3ITYYEHHE 3€MHOM MOBEPXHOCTH.
[TapHuKkoBBIE Ta3bl 00PA3yIOT Kak Obl «CTEKIISIHHYIO KPBINIY MapHUKa» HAJl TUIAHETOH U OOJbInast
4acTh M3Jy4aemMoro 3emiI€d Terjia BO3BpalllaeTcs Has3al. TeruioBas >HEprusi HaKarlIUBaeTCsl B
MIPUIIOBEPXHOCTHBIX CIIOSIX aTMOC(ephl TEeM HHTEHCHMBHEE, YeM OOJbIIe B HUX KOHIICHTPALIHS
MApPHUKOBBIX Ta30B. YCHIECHUE MapHUKOBOTO d(PQeKTa MPUBOAUT K TMOBHIIICHUIO TEMIIEPATyphl Ha
MMOBEPXHOCTH 3€MJIM U TOTEIUICHUIO KiuMaTa. biaromaps cymectBoBaHuIo MapHUKOBOTO 3 dekra
ToNbKkO 20% TEIUIOBOTO M3MyuYeHUs] 3eMHOW MOBEPXHOCTH OE3BO3BPATHO YXOAMWT B KocMoc. Ecmm
Obl 3emisii HE wMela aTMocepbl C MMapHUKOBBIMU Ta3aMH, TO CpPEIHsAS TeMmIieparypa eé
noBepxHocTy Obu1a Ob1 Ha 3-5°C Hmxke. Celtuac cpenHss Temneparypa mianetsl 15°C.

['MaBHBIMM TNApHUKOBBIMM Ta3aMU Ha 3emJie SIBISIIOTCS YIVICKMCIBIA ra3  (JAMOKCH]
yriepona), meran CH4 u BoasiHOM map. K mapHUKOBBIM razaM TakyKe OTHOCSTCS 3akuch azota N0,
(bpeoH U 030H.

MunnuoHbl TOHH MeTaHa KaXAbld TOJ BBLACNSAIOTCA NMpHU pa3paboTkax raza M THUCHHUH
OpraHUYEeCKUX OCTATKOB.
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Mwumnuapaet  TtonH CO, noctynatoT B atMocepy B pe3yidbTare — COKMTaHUS
YIJIEPOACOAEPKAIMX BUJOB TOIUIMBA (KaMEHHBIM yrojb, He(Th, ra3) B MPOMBIIUICHHOCTH, B
aBTOMOOMIIbHBIX JBUraTensix, Ha TOC. 45 % BeiOpocoB CO, naér cxuranue yris, 40 % - Heptu u
15 % - raza.

B nacrosmee BpeMst exxerogHo B arMmocepy BbiOpaceiBaeTcs 6onee 20 Mipa. T AMOKCHAA
yrnepoga (6 MipA. T yrieposaa). 2 MIpH. T yriepoja B YIJICKHCIOM ras3e InepepabaThiBaeTcCs
3enEHBIMU PACTEHUSIMU Ha CyLIe B Ipouecce (poTocuHTe3a, 2 MiIp. T nepepadaThiBaeTCs B OKEaHe,
OCTaBIIMECs 2 MIIpA. T He nepepadaThIBAIOTCS U KOHLEHTpAIUs TMOKCHIA yriepoja B aTtMocgepe
BO3pacTaer.

DOHepreTuyeckuid OyM MPOLUIOrO CTOJETHUS YBEIUYWI COJEp’KaHHE YIJIEKHCIOro ras3a B
atmocdepe Ha 25%, a metana — Ha 100%.

[lo pacuéram Hanumonanbnoit Axagemuu Hayk CIIA, x 2100 r. oxupgaercss yAaBOEHHUE
koHueHtpauu CO,, u xk 2100r. 10JKHO MPOU30MTH MOBBIIIEHHE TeMrepaTypsl Ha 1,5-5,8°C. s
MIPUIIOJISIPHBIX IIMPOT MOBBILLIEHUE TEMIIEPATypbl MOKET AOCTUTHYTH 10°C.

[TocnencTBue mapHUKOBOTO 3(P@eKTa, KOTOPOE BbI3bIBAET HAMOONBILIME OMACEHHS — 3TO
oAbEM ypoBHI MUpPOBOro okeaHa. Y poBeHb MUPOBOr0 OK€aHa MOKET IOBBICUTHCS IIPUMEPHO Ha
Im x 2050 r. u Ha 1,5-3,5 M k 2100 r. u3-3a TassHUA NOJISIPHBIX JIBJOB U TEIUIOBOIO PACLIMPEHUS
Bo/bI. [Ipy NOBBIIIIEHNH YPOBHS OK€aHa Ha HECKOJIBKO METPOB OYyJIyT 3aTOIUIEHBI TAKHE rOpo/ia, Kak
Hrto-Mopk, Jlonmon, Caukr-Ilerep6ypr, Amcrepnam, Illamxaif, TOKHO ¥ T'yCTOHACEIEHHEIE
pUOpEKHbIE TEPPUTOPUU, HA KOTOpBIX mpoxkuBaeT oT 30 no 50 % HaceneHus 3eMHOro Iapa.
VBenunueHue cpefaHed rnobanbHOM Temmeparypsl Jaxke Ha 1°C mpuBen€T K 3HAYUTEIbHOMY
M3MEHEHUI0 aTMOC(epHON IUPKYJSLIUN, YBEJIMYUTCS YacToTa M CuiIa TaillyHOB, yparaHos,
TopHano. C pocToM TemIepaTypbl BO3pacTET M KOJIMYECTBO OCAAKOB. JIMBHM 3aTONAT TPOIMKHU.
3acynuiuBble 30HBI CABUHYTCS Ha ceBep. Cepb€3Hble H3MEHEHUS KIMMara IpPOU30MIyT B
CkannunaBuu, Cubupu u Ha ceBepe Kananpr.

ITpu rnoGanpHOM moteruieHny Ha 2°C 30Ha CIUIOIIHOM MHOTOJIETHENW MEp3JIOTHI B Halllel
CTpaHE IepecTaHeT CYyIIEeCTBOBAaTh, a 30HA JIECOTYHJpPbI JOCTUrHET molepexbsi CeBepHOro
Jlenosuroro oxeana. IloBbllieHue cpenHei temmepatypsl Ha 1-2°C B 1eloM MOXeT OBITh
OJIaroMpUATHO IS CEJIbCKOTO XO03MCTBa eBponeickor yactu Poccun. Oxumaercs, 4To ¢ HA4aaIoM
ATOrO CTOJIETHSI HAUYHETCS YBEJIMYEHUE KOJIMUYECTBA OCAJKOB Ha BCEl TEPPUTOPUM HAIIEW CTPAHBI,
BKJIIOYAsi caMbl€ 3aCyIIJIMBbIE 00JIACTH.

B 2001 r. na gomro CIIIA npuxomunocs 33% Beiopocos CO», EBponeiickoro Coroza — 29%,
Poccun — 16,4%, Snonun — 8%. UToOBbl yMEHBIIMTH BBIOPOCHI JMOKCHAA YIJIEPOJA, HAA0
YMEHBIIUTD KOJINYECTBO CKUTAEMOT0 YIIIEpOJACOAEpIKaIIEero TomimBa. Kak 3roro noctuus?

Bo-nepBbIx, paciimpuTh NpUMEHEHUE YHEProcOeperaronx TEXHOJIOTUN U YCTPONCTB.

Bo-BTOpBIX, OCYIIECTBIATh NIEPEXO] HA IIUPOKOE HCIOJIB30BaHUE ra3oBoro torumaa. llpu
MIPOU3BOJCTBE OJMHAKOBOTO KOJIMYECTBa dHEpruu HedTh Ma€t Ha 15 %, a ra3 — Ha 43 % meHble
YIJIEKUCIIOTO ra3a, 4yem yrodb. Ecin ke ydects, uto KIIJ] ra30BpIX yCTaHOBOK 3aMETHO BBIIIE, YEM
MOTPEOJISIONMINX YT0Jib, TO BRIMTPHIII Oy1eT B 2-3 pasa.

B-Tperbux, pa3BuUBaThb HAIPABICHUS DSHEPreTHUKH, HE CBA3aHHBIE CO COKMTAaHUEM
OpraHMYECKOI0 TOIUIMBA: ATOMHYIO, T'MJIPOSHEPreTHKY, WCIOJb30BaHUE COJHEYHOM U BETPOBOI
SHEPIHUH.

Ho no cepenunsl XXI B. TpagullMOHHBIE BUJIBI YIJIEBOAOPOAHOTO TOIUIMBA, CKOPEE BCETO,
COXPaHAT CBOE JOMUHHPYIOIEE M0JIOKEHHE B TOIUIMBHO-3HEPreTHYECKOM OaaHce.

Hpyrum crioco6om O0pbOBI C MOBBIILIEHUEM TEMIIEPATYpPhI P U3MEHEHUH KJIUMaTa MOKET
CTaTh BEIOPOC HEUTPANIbHBIX a3PO30JIbHBIX YACTHUI] B BEPXHHE CJIOU aTMOC(EpHI (B BUIE «ILUTa» OT
COJTHEYHOTO U3TY4YEeHHsI), OTHAKO OH TPeOyeT OU€Hb TOUHBIX pacUETOB.

B 1992 r. xoudepenuuss OOH no okpyxkatomeil cpeae u pa3Butuio B Puo-ne-Kaneiipo
npussiia KonBenuuio 006 u3aMeHenuu kimMmara. Llensr KonBeHuuum — nobutbes craOuinu3anuu
KOHIIEHTpAllMil MapHUKOBBIX Ta30B B aTMoc(epe Ha TaKOM YPOBHE, KOTOPBIM HE JOMyCKayl Obl
OMACHOT'O aHTPOIOI'€HHOI'O BO3JCHCTBUS Ha KJIMMAaTH4ECKyl0 cucteMy. CTOPOHBI TOTOBOPMIIMCH K
2000r. cTabuIM3upOBaTh SMUCCHUIO ITUX T'a30B HA ypoBHE 1990 .

MexnyHaponHas KoH(epeHIus IO IJI00aJbHOMY H3MEHEHMIO KiIuMaTa Ha IUIaHETe,
npoxoauBmasg B 1997 r. B r. Kuoro (SIlnoHus), eqUMHOIIacHO NpPUHSUIA WUTOTOBBIM MPOTOKOI,
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COIJIACHO KOTOPOMY 6nepevle B UCTOPUU JUISl MHAYCTPUAJIbHO Pa3BUTHIX CTPaH YCTaHABIIMBAIOT
o0si3aTeNibHbIe K HCIOJIHEHUIO KOJIMYECTBEHHBbIE MOKa3aTeldd COKpalleHHs o0bEéMa BHIOPOCOB
napHUKOBbIX Tra3oB. B 2008 — 2012 rr. 00bEM BBIOPOCOB JOKEH CTaTh MEHbIIE HA 5,2%, yeMm B
1990 r. Jlyig Kakooro rocyiapcTBa YCTAHOBIIEHBI CBOM YMCIIEHHbIE OrpaHHyeHMs. EBpomnelickuii
Coto3 00s13aJICs1 COKPATUTh IMUCCHUIO MMAPHUKOBBIX Ta30B Ha 8 %, CIIIA — Ha 7 %, SAnonus, Kanana,
Benrpua u Ilonsma — Ha 6 % . PasBuBaromuMmcs cTpaHaM pa3pellieHO YBEIUYHUTb SMUCCHUIO
napHUKOBBIX Ta3oB: Ucmangum — Ha 10%, ABctpamuum — Ha 8 %. Poccus, koropas oTHeceHa K
IpyIIe CTpaH ¢ NEPEXOIHON SKOHOMUKOM, kK 2012 r. noymkHa coxpaHuTh ypoBeHb 1990r.

B pabote skonoruyeckoro ¢popyma B Knoro npunumanu ydactue 6onee 2000 mgenmeratoB u3
159 rocynapctB mupa. BripabGoTtars oOmMe MOAXOAbI OKA3aloCh HEMPOCTO: MO3ULUH CTPaH —
YYaCTHHUI[ CYIIECTBEHHO PacXOAMJIUCh, IMOCKOJBKY COKpalleHHE BBIOPOCOB IMMAPHUKOBBIX Ta30oB
CBSI3aHO CO 3HAUUTEIbHBIMH PACXOJaMU U HEOOXOIUMOCTBHIO HEPECTPOUKU MPOMBILIUICHHOCTH.
BBenenue crporux oOrpaHM4eHUN TMOBJIEYET 3a COOOM COKpalleHHe MOTPeOICHUsS TOPIHOYUX
MOJIE3HBIX MCKOMAEMBbIX, B TOM YHUCIE YT U HE(TH, a Clie0BAaTEeNbHO, U YMEHBIIEHUE J0X0/a OT
NpoAaX <«4EPHOro 30J0Ta» HA MHPOBOM pbIHKE. E’KerogHele MOTEPU CTpPaH, BXOIAIIUX B
Opranuzanuio Npou3BOUTENCH U SKCIOPTEPOB HEPTH, MOTYT COCTABIATH A0 10 MIp/. JOIAPOB.

KuciaorHele ocagku

Jpyrum BugoM 3arpsi3HeHus aTMmocdepbl, He MPU3HAIOIIUM TOCYAapCTBEHHBIX T'PAHMIL,
SIBJISIFOTCSL OKCUJIBI cepbl U a30Ta. Cxxuranne kaMeHHoro yriisg Ha TOC BenéTr k BHIOpocaM HE TOIBKO
JUOKCHJA YIriepoja, HO M JIMOKCHIA Cepbl UM OKCHAOB a30Ta. JlOMONHUTENBbHBIM KpPYHHBIM
HMCTOYHMKOM OKCHUJIOB a30Ta SBJISETCA aBTOMOOWJIBHBIN TpaHcmopT. B 1enom exerogHo B
atMocdepy BoiOpackiBaeTcss 120 MutH. T cepHmcTOro Tasza, 250 MIH. T MbUIH, Oojee 65 MIH. T
OKCHJIOB a30Ta.

AHTpPOIIOTeHHBIE BBIOPOCHI CEPHUCTOTO raza B 2 pas3a MPEeBbIIIAIOT MOCTYIJICHHE 3TUX Ta30B
B pe3yJibTaTe MPHUPOJHBIX SBJICHUN, AHTPOIOTCHHBIE BBIOPOCHI OKCHJIOB a30Ta COCTABIISIOT
npumepHO 40% OT ecTeCTBEHHBIX BEIOPOCOB.

B atmocdepe cepHHCTBIN Ta3 (AMOKCH]T CEPhI) OKHUCISETCS 10 CEPHOTO aHTHIPHIA!

2802 + 02 = 2SO3
OO0pa3oBaBIIUIiCS TPUOKCH]I CEPHI pearupyeT ¢ BOASHBIM IMapoM, 00pa3ys CEpHYIO KHCIIOTY:
SO3 + HQO = HQSO4

CepHast kuciaoTa NPUCYTCTBYET B BO3JyX€ B BHUJE JIETKOIO TyMaHa, COCTOAILIETO W3
KpOIIIEUHBIX Kamemb.

[Ipu coxuraHuu TOTUTMBA BBIOPACHIBAIOTCS B aTMOC(EPY TAKKE OKCHUJIbI KaJIbIUs U XKeye3a,
KOTOpBIE BCTYIMAIOT B PEAKIHUI0 C CEPHOM KHCIOTOH, 00pa3ys TBEpAbIE YAaCTUYKU CYJIbh(haToB
KaJIbLMs ¥ kelie3a. KonnmuecTBo copeprKanxcsi B TOpOJACKOM BO3TyXe TBEP/IBIX YaCTHIL CYJIb(HaTOB
U KaleJjaeKk CEepHOW KUCIOTHI MOXeT nocturatb 20%. BeTep pasHOCUT 3TH 3arps3HEHUs 32 COTHU
KHJIOMETPOB OT MECTa WX BBIOpOca, 00pa3yroTCsl TyMaHbl U CMOTH.

Okcuabl a30Ta OKHUCISIOTCS B BO3AyX€ 1O JOUOKCUIA, KOTOPBIM TOXE PacTBOpSETCS B
KaresbKax BOJIbl 00JIaKOB, 00pa3ys a30THYIO KUCIIOTY:

ZNO + 02: 2N02
4N02 + 2H20 + 02 = 4HNO3

OTH BE KUCIOTHI (CepHas ¥ a30THAs) U 00YCIIaBIMBAIOT BHITIAICHUE KUCIOTHBIX JOXKICH.

[TpoGiieMa KMCIOTHBIX OCaJKOB BO3HMKIJIA B Havaine 70-xx rr. XX B. Haubonee octpo oHa
nposiBuiack B CKaHIMHABCKUX CTpaHax, TJe B ThicA4ax o03€p CcTaja wHcye3aTh phioa,
MUKpPOOPTaHU3MBI, MPUYEM BOJA Bpoje Obl OCTaBajach TakoW ke uucto. [loHamoOmmuch rojsl
UCCJICIOBaHMUM, YTOOBI TMOHSATH, YTO 3aKUCJICHHE Cpeabl U €€ TMOCIENCTBUS — HE TOJIBKO
CKaHJIMHaBcKas npobiema. B BocTounbix paitonax CIHIA 3a 20 jeT KHCIOTHOCTh yBEIMYMIIACH B
10-30 pa3z B 30-60% o03ép (pH Boabl O6b11 MeHbIe 5). OT KHCIOTHBIX OCaAKoB cTpagaer Kanana,
I'epmanus, Aurnust, benwsrus, [lonpima u gpyrue eBponenckue CTpaHsl.

EctecTBeHHas noaeBas BoJa UMEET CIabOKUCIyI0 peakinto (pH~6), Tak Kak HAXOIUTCS B
KOHTaKTe C JUOKCHJIOM yTiiepoja (YrieKUCIbI ra3 — eCTeCTBEHHbIH KOMIIOHEHT atMoc(hephl) U
pacTBopsieT ero, oOpa3ys cialdyi yroipHyro Kuciaory. OmHako cpenHerojoBble 3HaueHus pH
noxnei nan Espomnoii — ot 4,1 10 4,9.
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KucnotHele ocaaku Bpenar He TOJbKO O3€paM, HO U JecaM, MoJjisiM, nactOumiam. B
3anaanoil EBpone xepTBaMH KHUCIOTHBIX 0CAAKOB CTaiu 38% JjiecoB (0XKOTH JIUCTHEB, MOPAKEHUE
xBoM). Tonpko B 'epMaHuu OT KHUCIOTHBIX OCaaKOB mocTpanano okojo 50% inecos, B Ilonbmie —
75%. JlepeBbsi cTaHOBATCS OoJiee IMOJBEPKEHHBIMH BO3JEHCTBUIO Oo0Jie3HEH M BpeauTenei,
otmupaet 110 S0 % uxX KOPHEBOU CUCTEMBI.

Kucnora, magaromass ¢ HeOa, pa3bedaeT HCTOPUYECKHE MAMATHUKH, TPYOONPOBO/BI,
cTos0bI, OeToHHBbIE (yHAameHThl, Kabenu. [lo ganHbiM  EBpomeilickoro mnapiiameHTa,
HKOHOMHMYECKHI yIepd OT KHUCIOTHBIX OCaIKOB cocCTaBisieT 4 % BaJOBOr0 HALMOHAIBHOTO
MPOJYKTA.

[IBerus umeet 6osee 100 Thicsd 03€p HA CBOEH TePPUTOPUH, U3 HUX 18 THICAY «MEPTBBIEY,
muiénnele xu3Hu. B Hopserun B 5000 u3 17500 o3ép ucuesna priba. B Kanane uz-3a yactbix
KHCJIOTHBIX OCaJKOB cTanu MEPTBBIMU 14 Thicsu 03€p. Ilonkucinenue Boabl 03Ep BCIEIACTBHUE
KHUCJIOTHBIX OCAJIKOB BPSJI JIM CUJIBHO BJIMSAET Ha B3poCibIX pbl0. Ckopee Bcero HU3Kui ypoBeHb pH
OPENATCTBYET PAa3MHOXKEHHUIO pblO, yOuBas uKpy. BeposTHO Takke CHUKEHUE pa3BUTHA
(DUTOTUTAHKTOHA, a CJIEIOBATEIbHO, U KOPMOBOM 0a3bl 1yisi pbi0. CHIKEHHE YUCICHHOCTH DPHIO
BJIEUET 3a COOOM MCUE3HOBEHHE XMBOTHBIX, KOTOPbIE MHUTAIOTCS PbIOOI: 0en10rosoBoro opiaHa,
rarap, 4aek, BeIApbI U Jip. Kpome Toro, pTyTh, coaepkamiascsi B IpUPOAHBIX BOJOEMAX, B KUCIION
CpEeIE MOXET NPEBPATUTHCS B SIOBUTYI0O MOHOMETHIIOBYIO PTYTh.

Korna mroam BIOBIXAlOT TyMaH, COJEpPKaIllMi KamelbKU KHCIOTHI, 3TO BBI3BIBAET y HHUX
ajuiepruto 1 OpoHxuT. Ilpu BIBIXaHMM KHCIOTHBIX YaCTHI[ C MbUIbIO, COAEpXKAIIEeH TsKENbIe
MeTaJlIbl (Me/lb, IUHK), BO3MOYKHO IMOSIBJICHHE PAKOBBIX OITyXOJIEH.

I'maBHBIM «3KCHOPTEPOM» KHUCIOTHBIX pdoxaed B Espome B 80-x romax crana
BenukoOputanus. B Hamry ctpany moctynmaer B 8 pa3 Oosbliie cepHHCTOro raza v B 7,3 pasa
OoJiblIle OKCHIOB a30Ta, YeM BBIHOCHUTCS C €€ TePPUTOPUU B JPyrue rocyAapcTBa. ITO CBA3AHO C
MIPEUMYIIECTBEHHBIM JIBU’KEHUEM BO3AYIIHBIX MACC C 3a11a/1a Ha BOCTOK.

JUis yMeHbIIeHUs BBIOPOCOB TMOKCH/IA CEPbI MPEAIAraloTcs caeyroIue Mephl:

1. [IpoMbIBKa yrias mocie HW3MeNb4eHHs. OJTO NpuBoAUT K yaaineHutro 50-90%
COEUHEHMN Cepbl — IMPUTA U K YBEJIMUEHUIO CTOUMOCTH 3JIEKTPO3HEPruu pumepHo Ha 10%.
2. Xumuueckoe yJajleHue cepel — cynbdypanus. B srtom ciyuae 3arpatel Ha

MIPOU3BOJACTBO 3JEKTPOIHEPruM Bo3pactaroT Ha 15-25%. B CIIA B 1991 r. okono 50% yrus,
ucnonszyemoro Ha TOC, noasepranock ounctke. Bo @pannuu u BenukoOputanuu oduiaeTcs
BECH yTOJIb.

3. 3aMeHa yTis Ha HU3KOCEPHUCTbIE BUbI TOIUIMBA: HEPTH U ras.

OpnuM u3 HauOojiee MPOCTHIX CIIOCOOOB CHIKEHHMSI KOJUYECTBA OKCUAOB a30Ta IIpH
C)KMUTaHUM TOIUIMBA SIBISIETCS NPOBEJCHHE IMpOIlecca B YCIOBUSX HEIOCTAaTKa KHUCIOPOAA, YTO
o0ecrieynBaeTcsi CKOPOCTBIO MOJIa4M BO3AyXa B 30HY ropeHus. B Slnmonuun pa3paboTana TeXHOJIOTHS
«JIO’)KUTaHMsD) TIEPBUYHBIX MPOIYKTOB cropanus. Ilpu 3TOM cHayana TomiauBo (HE(PTH, Ta3)
CKUTAIOT B ONTUMAJILHOM pEeXHUME Uil 00pa3oBaHMs MEHBLIET0 KOJUYECTBA OKCHJIOB a30Ta, a
3aTeM B 30HE J0XKHUTaHUsl YHHUUTOXKAIOT HEpopearupoBasiiee TouBo. [Ipu 3TomM BEIOpOC OKCHIOB
azora cHmxkaercs Ha 80 %.

CrnenyrouM HanpaBjI€HUEM B PELICHUU MPOOJIEMBbl KUCIOTHBIX JOXKACH SBISETCS OTKa3 OT
NPaKTUKHA paccerBaHMs Ta3000pa3HbIX BbIOpocoB. MX crnemyer He pacceuBarh, a, HAaoO0OpOT,
yJIaBlMBaTh M KOHLEHTpHpoBaTh. Haumbonee sPQexTuBHBIN cHnocoO0 OYUCTKH BHIOPOCOB OT
JIMOKCHJIa CEpbl OCHOBAH Ha PEaKIMU €ro C U3MENbUEHHON n3BecThIO. B pesynbrare peakunn 90 %
JMOKCHJIa Cepbl CBA3BIBAETCS C HU3BECTHIO, 00pa3zys THIIC, KOTOPBIH MOKHO HCIOJb30BaTh B
CTPOMTEIBLCTBE.

Haubonee nebnaronpustHbie pailoHbl Poccuy 1o KUCIOTHBIM OCaIKaM:

Koubckuit m-oB, BOCTOUHBIN CKJIOH Y palibcKoro xpedTa u paiton Talimbipa.

B 1985 r. B Xenscunku 20 rocynapcts EBponsl u Kanana nmogmucamu IIporokon o 30%-
HOM CHM>KEHHH BBIOPOCOB CEpBI.

[Tpunsteie B crpanax bonbmoit Cemépku B 1970-1990 rr. mepbl MO3BOJMIM MPU POCTE
BEJIMYMHBI BaJIOBOTO MpoayKTa Ha 60% MpakTHUECKH HE YBEIMYHUTh BHIOPOCHI YIJIEKHCIIOrO raza u
OKCHJIOB a30Ta M CHU3UTH BBIOPOCHI CEpHHUCTOTO raza SO,.
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Pa3pymeﬂue 030HOBOI'0 CJ10A

Ha Beicote 20 — 25 kM mop nevictBuem Y® uznyuenus ComHia B atMocdepe BO3HHUKAET
030HOBBI  cioi. CBoeMy  CyLIECTBOBAaHMIO  O30HOBBIM  CJIOH  00s3aH  JIEATEITBHOCTH
(OTOCUHTE3UPYIOLUINX PACTEHHH, BBIACIAIOMUX KUCIOPOJ, M JECWCTBUIO Ha KHUCIOPOL
yIbTpaduoIeTOBBIX JTydyel. B BBICOKMX closx aTMocdepsl Hoj BiausHUEM XECTKoM Y@ yacTu
COJTHEYHOTO M3JIy4YEHUS MIPOUCXOAUT MOHU3ALNS U TUCCOLMALMS MOJIEKYJl KHCIopoa, o0pa3yercs
aTOMapHBI KUCIIOPOJI, KOTOPBIH HEMEAJICHHO NMPHCOEIUHAETCS K MOJIeKyIaM KUCIopojaa, oOopa3sys
030H — TPEXATOMHBIN KUCIOPO/I.

Ecnu Bech armocepHbIil 030H NMPUBECTH K HOPMAIBHBIM YCJIOBHUSAM 3€MHOW MOBEPXHOCTU
(maBnenne 760 MM pT.cT. U Temmneparypa 0°C), To cpeaHsisi TOJNIMHA 030HOBOTO CJIOSI B TPOITHUKaX
COCTaBHUT BCEro 2 MM, y IOJIOCOB OHa BiBoe Oousbmie. OOmas mMacca 030HOBOTO CJIOsSi MEHbILIE
OJIHOM MWJIJIMOHHOM 110y Macchl Bcel atMocdeprl. Tem He MeHee 3TO HaAEKHBIM IIUT, KOTOPbIA
HE TOJIBKO o0eperaer BCE JKMBOE Ha IUIAHETE OT MPSMOIO Pa3pyLICHHs O] JeHCTBUEM >KECTKOTO
YO uznyuenus, npoiyckas kK 3emiie ToJbko 1% 3TOro usiydyeHus, HO U MPEAOXPaHSIET SBOIIOLIIO
OT BPEAHbIX MyTalUi.

YMeHblieHue 030HOBOro ciosi Ha 1% Bied€r 3a coboil yBenuueHne Y@ uziaydeHHsl Ha
1,5%. llomHOe uUCYE3HOBEHHE O30HOBOTO CIIOS, HECOMHEHHO, O3Hauano Obl MpeKpalieHue
CYLIECTBOBAaHHUS BbICIIUX (OpM KU3HU Ha 3emiie. Jlake ero yroHbllleHHe MPUBEAET K POCTy YHCIa
pakoBbIX 3a0oJeBaHMN, THUOETM OJHOKJIETOYHBIX OPraHU3MOB, BXOJIIMX B pa3IUYHbIC
HKOCHCTEMBI, BO3/CHCTBHIO HAa TEHETHMYECKUH KOJ >KUBBIX OpPraHM3MOB W YBEIMUEHHUIO YHCIA
MyTaluu.

TemoBoil pexxum arMocdepbl U €€ AMHAMHUKA B 3HAUUTEIBHOW CTENEHU OIPENestoTCs
CIIOCOOHOCTBIO 030HA IMOIJIOIIATh YJIbTPa(UONeT. YMEHbIIEHUE TOJIIUHBl 030HOBOTO CIIOS
IpUBENET K YBEJIMYEHHUIO HAarpeBa 3eMJIM, YCWJICHUIO BETpa, LMPKYJALMHA BO3AYLIHBIX Macc B
aTMocdepe, HaCTYIUICHUIO ITyCThIHb.

B 1992 r. 6bu1 onyb6nukoBan noknan [Iporpammer OOH mo okpyxkatomeii cpene (FOHEID).
B HéM, B yacTHOCTH, rOBOPHIIOCH, yTO K 2000 . TOIIIMHA 030HOBOTO CJIOS MOYKET YMEHBIIUTHCS HA
5-10%. D10 mpuBeAET K YBEIUUYEHUIO BUPYCHBIX 3a00seBanuid, B ToM uucie CIIdom, paky Koxu
(romosHuTEnbHO 300 THICAY CITydaeB €XKErofHO) U KaTapakTe, pacCTPONCTBY MMMYHHOH CUCTEMBI U
pocCTy umnciia MHPEKIUMOHHBIX 3a00JI€BaHUN, & TAK)KE CHUKEHHUIO YPOXKAEB B CEIIbCKOM XO3SICTBE.

BriepBbie 030HOBYIO JIBIpY HajJ AHTApKTHJIOW OOHAPYXHIU CO CIIyTHUKOB B 1979 r. Mup
y3Halm o Hed B 1985 1. M3mepeHusi KOHIEHTpauu O30HA B arMocdepe MOKazaad, YTO Haj
AHTapKTHI011 ypoBeHb 030Ha cokpatmwicsa Ha 40 %. Ilnomans 030HOBO AbIpHI pacTéT, U B 1999 r.
oHa 3aHuMana 27,3 MIH. KM’, 49TO B IOJATOpa pas3a Oonbine miomamd Poccum. Drta mepa
nepeMeIaeTcs, ¥ Korja oHa NosBIseTcs Hal ABCTpaiuel, TaM YBEIMYMBAETCS YUCIIO 3a00JIeBaHUI
pakoM KoKu. 3aMedeHa MeHbLIas 0 pa3MepaM 030HOBas Abipa u Haj Lllnundeprenom.

B 1992 r. coemmanmucTtel aMEpUKAHCKOrO  YMpaBiICHHs IO  adPOKOCMUYECKUM
UCCJIETOBAHMSIM COOOLIMIN, YTO UMH 3a()MKCUPOBAH CaMblil BBICOKUH 3a MOCIIEAHEE BpEMsl yPOBEHb
KOHIIEHTpPALUH B aTMOC(hepe XMMUYECKUX BEILECTB, Pa3pyLIAOIINX 030HOBBIN CIION 3eMJIH.

B deBpane 1995 r. mag Bcem CeBepHBIM MOJIYIIAPUEM 3apETUCTPUPOBAHO PEKOPIHOE
cHIkeHue o3oHa — Ha 40 %. OnHo xpepkanoch 25 cyTok. BooOiie HOpMalbHBIMU CUHUTAOTCS
€CTECTBEHHBIE KoyieOaHus YpOBHS 030Ha B mipenernax 10 10%.

B wmapre 1997 r. o30HOBble IbIpbl mosiBUNUCH Haj Jlenunrpanackoi, I[IckoBckoit u
Hosropoackoit oOmactamu, a Takke Hana Bocrounoit Cubupsio, Skytueid u LEeHTpoOM
KpacHosipckoro kpasi.

Vuénsle CILIA yxe nporHo3upyroT, 4TO €Clid TeHAECHLUUU Pa3pylICHUs 030Ha COXPAaHSATCH,
10 K 2070 1. uncio 6onapHBIX pakoM Koxku B CIIA moxeT nocTurayTs 40 MIIH. YeJIOBEK.

Cy1ecTByeT TpH BEpCUU pa3pyIIEHUs 030HA:

1.13-3a nocmynienus 6 _ammoc@epy _xaopdmopyeieeo0opodos (XPYV). Crona oTHOCAT B
NEPBYIO0 ouepenb (PPEOHbI, NOTYyUUBLINE HIMPOKOE PACHPOCTPAHEHHE B XOJIOJMWIbHBIX YCTaHOBKAX,
B KOHJUIIMOHEpaX, B a’3pO30JIbHBIX OalJIOHYMKaX, B OTHETYLIMTENSX, KaK pacTBOPUTENN U
OUMCTHUTENM, HAIpUMEp IpPU MPOMBIBKE JeTajiell B 3JEKTPOHHOW MPOMBIIUIEHHOCTU. B TeueHue

46




MOJTyB€Ka 3TH XHMMHUKAThI, BIEpPBbIE NOJdydeHHble B 1928 r., cuurtanuch uyno-semectBamMu. OHU
HETOKCUYHBI, HHEPTHBI, UpE3BBIYANHO CTAOUJIBHBI, HE TOPAT, HE PACTBOPSAIOTCS B BOJIE, YAOOHHI B
IIPOU3BOJCTBE U XpaHeHuu. 1 nosatomy cepa npumenenuss XOY nuHaMUUHO pacIUpsIIACh.

[Tpeanonoxenue o ToM, uto XPVY pa3pylaroT 030H aTMOC(epsbl, BEICKAa3alIl aMEpHUKaHCKHE
u HeMmenkue yd€uole B 1974 r. 3a sty paboty B 1996 r. onu Obuim ynocroensl HobGeneBckoit
IIPEMHUH.

B 80-x rogax XX B. B Mupe npousoauiiocs 1,4 mun. T XOV. CornacHo noxnany I'punnuc
B KoHLe 1995 1., 6onee 50 % Bcex 030HOBBIX JAbIp co3faércsi TPoWKoil pa3BuThix cTpan: CILA
(31%), Snonus (12,4 %) u BenuxoOputanus (9%). B CILIA mnotpebnenue 030Hpa3pyHIIaAIONIAX
BEIIECTB COCTaBIIsET OoJiee § Kr Ha qyuly HaceieHus, a B Inauu Bcero 9 r.

®peonbl, monasime B atmocdepy, coxpasstorcs tam 60 — 100 ner. Ilox aeiicTBuem
yabpTpaduoseTa OHU pa3pylLIatoTCs, a aTOMBI XJIOpa, 00pa3yroumecs Mpyu 3TOM, B3aUMOIEHCTBYIOT C
MOJIEKYJIaMH 030Ha:

CI+0O;=CIO + O,

OO0pa3oBaBIIMICS MOHOOKCHJl XJIOpa B3aUMOJIEHCTBYET C aroMaMH KHUCIOpoAa U

BOCCTAHABJIMBAET aTOM XJIOpa:
CIO+0=CI+0;,

3areM BO3HHUKACeT LEMHAas peakuus paspylieHus o3zoHa. Kaxaplii aToMm Xjopa crocobeH
yHUYTOKUTH 100 THICSY MOJIEKYN 030HA.

2.13-3a 6b16pocos8_ ompabomanHuvix 2a308 cynepaanepamu «bouney u opyeumu ¢ 8blcoKuM
NOMOJIKOM NONEMA, NPU 3aNYCKe PaKemoHoCumeneu.

TunuuHas TBEPAOTOIUIMBHAS DPAKETHAs CHCTEMA — YCKOpHUTEIM amepukaHckoro «Creiic
maTTiia» B Ipoliecce moabéMa 10 BeICOTH S0 KM BhIOpackiBaeT 187 T xjopa u ero coequHeHui. 3a
onuH nonér «Cnelc marTm» yHuyToxkaeT A0 10 MiH. T 030Ha, a B 3eMHOIl armocdepe ero
COJIEP’KUTCS BCEro Julib 3 MIpA. TOHH. B 3-4 pa3za MeHbIIyI0 ONAacHOCTb HPECTABIIAIOT
poccuiickue pakeTHsle cucteMsl «IIpoton», «Coro3», « dHeprus».

3.U3-3a yeenuuenus 6vi6pOCco8 OKCUO08 a30md. A UMEHHO 3aKucu azoma (CKUTaHUe
torBa Ha TOC W B NPOMBIIUICHHOCTH, BBIXJIONHBIE Ta3bl aBTOMOOWIIEH, CBEPX3BYKOBbBIE
pEaKTUBHBIE CaMOJIETHI):

N,O + O3 =2NO + O,

MupoBoe coo01IecTBO NMPUHUMAET MEpbl MO 3alIMTe 030HOBOro cios. B 1985 r. Owuia
noxanucana Benckas KonseHnuus, a ¢ 1 suBaps 1989 r. Becrynui B cuiny MoHpeansckuii IpoTOKOI,
OTpaHUYMBAIOLIUN TMPOU3BOJACTBO M MPUMEHEHHWE XHUMHUYECKUX BELIECTB, MOBPENKAAOIINX
030HOBBIN 0. O0a 3TH HOKyMeHTa patuduipoBansl 6onee 40 cTpaHaMu MUpa, B TOM YHCIE
CCCP.

[To3xe, B 1991 1., 81 crpana u EBponeiickoe cooOIIECTBO COMIACHIIUCH JIMKBUIUPOBATH
XDV k 2002 r. Heckonpko et Ha3aj Oblia pa3padoTaHa TEXHOJIOTHS 3aMEHBI ()PEOHA CTICIIHAIBHO
IIOATOTOBJIEHHBIM IIPOIIAHOM.

ITo cornamenuto, noanucanHomy B Konenrarene B 1992 r., mpousBoactBo XDV B
Pa3BUTHIX CTpaHaxX JOJDKHO OBLIO MPEeKpaTUThCs K KOHIy 1995 r., B pa3BHBaIOLIMXCS CTpaHax — K
2010 r. Poccust u3-3a Tsoké€noro (MHAHCOBO-DKOHOMHYECKOTO IMOJIOKEHHUS TOMPOCHIIa OTCPOUKH Ha
3 — 4 roga. Ognako muk HauOojee paspymiaromero BozaeicTBus X®PY Ha 030HOBBIM CIlOi
npunércs Ha Havyamo XXI B., mockonbky X®VY (¢ppeonam), BbIOpolieHHBIM B aTtmocdepy,
noHanoourcs 8§ — 12 jer, 4ToObl 10CTUYb 030HOBOTO CIIOS, I'/1e OHU OYIyT XpaHUTHCSA €II€ ECSITKH
JIET, MOCTETIEHHO MCTOILAs €ro.
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4.3. JlabopaTopHbIe padoThI
VY4eOHbIM MJIaHOM He TPeAyCMOTPEHO

4.4. IIpakTnyecKkne 3aHATHS

Buo
3aHAmMuUA 6
Ao Homep ) Obven unmepakmusvnoﬁ,
" pazoena Haumenosanue npaxmuueckux 3anamui (uac.) AKMUuGHOIl,
OUCUUNTIUHBL UHHOGAUUOHHOIL
popmax,
(uac.)
1 1. Dkonorndeckue (HakTopbl Cpeabl U 2 Pasz6op
3aKOHOMEPHOCTH MX JICUCTBUS HA )KUBbIC KOHKPCTHBIX
OpraHu3Mbl. AyTIKOJIOTUS CHTYaluH
(2gac.)
2 2. DKkojorudeckas poiib mous. [louBa — 2 Paz6op
[JIABHBIN pECypC arpoOCUCTEM. KOHKPCTHbIX
CI/ITyaHI/II/I
(2gac.)
3 2. buocdepa u MecTo B Hell UeroBeUecTBa 2 -
4 3. O1IEHKa PKOJIOTUYECKOTO COCTOSTHUS 4 -
BO3IyXa MexaHusM 00pazoBaHUs
KHUCJIOTHBIX JOXIEH
5 3. OmnpeeneHne KauyecTBa BOJIBI. 2 -
HUTOIroO 12 4

4.5. KoHTpO/1bHBIC MEPONIPUATHA: KYPCOBOM NPOEKT (KypcoBasi padoTa), KOHTPOJIbHASA

padora, PI'P, pedepar

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO
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5. MATPHIIA COOTHECEHHUS PA3JIEJIOB YYEFHOU JUCIHUATIJIMHBI K ®OPMUAPYEMBIM B HUX

KOMIIETEHIIUAM U OHEHKE PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI

Komnemenuuu Komnemenuuu Buo
Ne, naumenosanue Kon-¢0 OIIK IIK X yueoOHvIX Ouenka
Pazoenos OUCUUNIUHbL uacos KoMR. Lep, uac 3anamu | pezynbmamo
3 4 /7] 6
1 2 3 4 5 6 7 8
1. Pojib 9K0j10rHH B COBPEMEHHOM OOIIIECTBE. 16 + - 1 16 JIk, I13 | 3auer
2. DKOCUCTEMEI 26 + - 1 26 JIk, I13 | 3auer
3. 3arpsizHEeHHE OKPYIKAIOIIEH CpeIbI 30 - + 1 30 JIk, [13 | 3auer
6cezo uacoe 72 42 30 2 36
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6. IIEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHUA [JA
CAMOCTOSATEJBHON PABOTHI OBYYAIOIIUXCS MO JUCIUIIJINHE

1.

2.

EmenbsnoB, A. I'. OCHOBBI IPUPOAOIIONB30BaHNUS : yueOHHK aJisi By30B / A. I'. EMenbsHOB. -
4-e w3x., crepeorturr. - Mocksa : Akagemusi, 2008. - 304 c.

[lonienko, A. M. MammHbl 1 060pyJ0BaHKE TPUPOI000YCTPOICTBA U OXPAHBI OKPY KAIOIIEH
cpenapl Topoa : yued. mocodue st By3oB / A. . Jonenko, B. A. 30ToB. - Mocksa :
Bricmas mkomna, 2007. - 519 c.

boronto6oB, C. A. [IpaBoBbIe OCHOBBI TPUPOOTIOIH30BAHMS M OXPAHBI OKPYIKAIOIICH CPEIbI
[Tekct] : yaeOHUK U IPAKTUKYM TSI akajieMudeckoro OakanaBpuara / C. A. boromo6os, E.
A. Ilo3nHsakoBa. - 2-e u3., nepepad. u gom. - Mocksa : FOpaiir, 2016. - 398 c.

benog, C. B. be3onacHOCTh )XKU3HEAEATEIBHOCTH U 3aLIUTa OKPYXKAIOLIEH Cpeabl
(TexHocdepHas 6e30macHOCTh) : yueOHUK it 6akanmaspos / C. B. benos. - 3-e u3z., ucnp. u
qom. - M. : FOpaiit, 2012. - 682 c.

[Tuckynosa, H. A. DKoI0ru4ecKuii BEKTOP pa3BUTHI MUPOBOW SKOHOMHUKH : HAyYHOE
uznanue / H. A. ITuckynosa. - M. : HaBona, 2010. - 240 c.

lanbnepun, M. B. Dxonorndeckue 0CHOBBI TPUPOIOTIONL30BaHMs : yueOHuK / M. B.
lanpnepun. - Mocksa : @opym; Uudpa-M, 2004. - 256 c.

PJ1 52.04.306-92. Oxpana npupojibl. ATMocdepa. PykoBoIcTBO 110 MPOTHO3Y 3arpsi3HEHUS
BO3J/lyXa : HOpMaTUBHBIN JOKYMeHT. - MockBa : Texnopmarus, 2005.

['ocynapcTBeHHBIH 10K/ O COCTOSIHUU U 00 OXpaHe OKpy»Katouieit cpeabl MpkyTckoit
obnactu B 2012 rony : HayuHoe u3aaHue / MUHHCTEPCTBO MPUPOAHBIX PECYPCOB

u sxosiorun Upkyrckoit odnactu. - Upkytek : M3garensctBo MHcTuTyTa reorpagpuu CO
PAH, 2013.-337c.

7. NEPEYEHDb OCHOBHOM " JOHOJIHUTEJBLHOH JIMTEPATYPHI,
HEOBXOJIUMOMU JJis1 OCBOEHUA JUCHUIIJIMHBI

Konuu
Buo ECME0 | Opecneue
Ne Haumenosanue uzoanus 3ans- sKsemn H-HOCMb,
nApoe 6
mua | guéonuo (oK3./
mexe, yeJl.)
1IT.
1 2 3 4 5
OcHoBHasl JJUTEpaTypa
1. | 'puman, T.E. [Ipomeinennas skosiorus : yueobHoe nocooue / JIx OP 1
T.E. I'pumain, b.P. Amten6wn ; nep. C.O. llImenes. - Mocksa : FOuuTH-
Hamna, 2015. - 526 c. - (3apyOexubiii yueOHuK). - ISBN 5-238-00620-9 ;
To xe [Dnexrponnsiii pecypc]. - URL: http:/biblioclub.ru/index.php?
page=book&id=117052
2. | Dkouorus : yueOHuk / B.H. Bosnbinakos, B.B. Kauak, B.I'. KobepauueHko JIk 2P 1
u jip. ; nox pexa. I'.B. Tsarynosa, FO.I'. fpouienko. - 2-¢ uzj., nepepad. u
nor. - Mocksa : Jloroc, 2013. - 504 c. - (HoBast yHuBepcuTeTCKast
oubmoTexa). - ISBN 978-5-98704-716-3 ; To e [DneKTpOHHBIH
pecypc]. - URL: http:/biblioclub.ru/index.php?page=book&id=233716
3. | OcHOBBI HHKEHEPHOU 3KosI0THH : yueOHoe nmocooue / B.B. [lenucos, JIx OP 1
N.A. lenucosa, B.B. I'yrenos, JI.H. ®ecenko ; nox pen. B.B. Jlenucosa.
- PocroB-u/]l : ®ennke, 2013. - 624 c. : w1, cxeM., Tabi. - (Breiciiee
oOpasoBanue). - [ISBN 978-5-222-21011-6 ; To e [DneKTpOHHBI
pecypc]. - URL: http:/biblioclub.ru/index.php?page=book&id=271599
4. | I'Bo3guackuit, B.W. ITpoMbInmieHHas 2KOJIOTHS : YIeOHOE TIoco0ue : B 2-X JIk oP 1

4. / B.W. I'Bozaunackmii. - Camapa : CamapcKuit TOCynapCTBEHHBINA
apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, 2011. - Y. 2. Knura 2.
TexHomornueckre cucTeMsl Mpou3BoAcTBa. - 116 c. - ISBN 978-5-9585-
0386-5 ; To xe [ DnekTpoHHBIH pecypc]. -
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http://biblioclub.ru/index.php?page=book&id=117052
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B0%D0%BB%D1%8C%D0%BF%D0%B5%D1%80%D0%B8%D0%BD%2C%20%D0%9C.%20%D0%92.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%9D.%20%D0%90.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D0%BE%D0%B2%2C%20%D0%A1.%20%D0%92.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%B3%D0%BE%D0%BB%D1%8E%D0%B1%D0%BE%D0%B2%2C%20%D0%A1.%20%D0%90.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%90.%20%D0%98.

URL: http://biblioclub.ru/index.php?page=book&id=144361

5. | EmenbsinoB, A. I. OCHOBBI IPUPOJOTIONB30BaHUS : YueOHHUK i By30B / | JIk, I13 10 1
A. I'. EMenbsHoOB. - 4-¢ u3n., crepeorun. - Mocksa : Akagemus, 2008. -
304 c.

6. | boromo6oB, C. A. IlpaBoBBIe OCHOBBI IPHPOAOITONIB30BaHUS U oxpanbl | JIk, I13 6 0,6
okpyxkaromeit cpensl  [Texcr] :  y4eOHMK W TPaKTHKYM  JUIs

akagemuueckoro Oakanaspuara / C. A. boronro6os, E. A. Tlo3nHsakoBa. -
2-¢ m31., mepepad. u jo1r. - Mocksa : FOpaiit, 2016. - 398 c.

JlonoJIHNTeIbHAS JINTEpaTypa

7. | ®enoposa, A. U. IIpakTHKyM 110 3KOJIOTHH U OXpaHE OKPY>KaIOIIEH cpeibl 113 5 0,25
: yaue6HOe ocobue st By3oB / A. . denoposa, A. H. Hukomnsckast. -
Mocksa : Baamoc, 2001. - 288 c.

8. | Homenko, A. W.Mammubsl u o6opymoBaHue rnpupomoodycrpoiicta | Jk, I13 5 0,25
1 OXpaHbl OKpYy>Karoliel cpeabl ropoza : yue0. mocobdbue amst By3oB / A. U.
Homnenko, B. A. 30ToB. - MockBsa : Beicimas mikona, 2007. - 519 c.

9. | Koncrantunor, B. M. Dkonoruueckue OCHOBBI MPpUpOaONOiIb3oBanus : | JIk, [13 20 1
yueb. mocobue / B. M. Koncrantmraos, O .b. Yemmmse. - 5-¢ wusm.,
crepeoTuIl. - Mocksa : Akamgemus, 2006. - 208 c.

10. | Bapmansa, M. A. HopmupoBanme u  cHmkeHue 3arpssHeHus | JIk, I13 11 0,7
OKpy>Karomieit cpepl : mpaktukyM / M. A. BapnansH. - bparck : bpl'V,
2016. - 146 c.

11. | KoncrantuHoB, B. M. Oxpana npupoas! : yueOHuk / B. M. JIk, 113 49 1
Koncrantunos. - Mockaa : Axagemus, 2000. - 240 c.

12. | Epemuenko, O. 3. Yuenue o 6uochepe : yued. nocodue mis Byzos / O. 3. | Jlk, I13 45 1
Epemuenko. - 2-e uzn., nepepad. u gor. - Mocksa : Akanemusi, 20006. -
240 c.

8. HNEPEYEHDb PECYPCOB HH®OPMAIIMOHHO -

TEJEKOMMYHUKAIIMOHHOM CETHU «AHTEPHET» HEOBXOJIUMBbIX
JJIsA OCBOEHUSA ANCHUITIJIUHBI

1.OnexTponnsIii katanor 6ubnmoreku bpl'Y http:/irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?
LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z211D=.

2. DnextpoHHas oubnmoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DneKTpoHHO-OMOMHMOTEeYHAs cUcCTeMa « Y HUBEpCUTETCKasi oubimoreka online»
http://biblioclub.ru .

4. DnexTpoHHO-O0nbOMMoTeuHas cucrema «M3narensctBo «JIanby

http://e.lanbook.com .

5. UnpopmanmonHas cucrema "EarHoe OKHO JOCTyTa K 00pa3oBaTelIbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU http:/elibrary.ru .

9. METOJJMYECKHUE YKA3AHUS JJISI OBYYAIOLIUXCS MO OCBOEHMIO
JUCHUIIIMHBI

9.1. Meroanyeckue yKa3aHMs AJasi O0y4alOIUMXCH 10 BBINOJHEHUI0 MNPAKTHYECKUX
3aHATHA

HpaKTI/I'ICCKOC 3ansaTue Nel DkoJoruueckue (lLaKTOI)bI Cpeabl U 3AKOHOMEPHOCTH UX
JefiCTBUA HA KUBbIe OPTraHU3MBbl. AYTIKOJI0rusl

[lenn [2360TLIZ HN3YUUTDH S5KOJIOTHYICCKHUC (baKTOpBI Cpcabl 1 3aKOHOMEPHOCTHU UX HeﬁCTBHH
Ha JXUBBIC OPraHU3MBI.

ITopsAI0K BBINOJIHEHUS:
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C.%20%D0%90.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%90.%20%D0%98.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%2C%20%D0%90.%20%D0%98.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%B3%D0%BE%D0%BB%D1%8E%D0%B1%D0%BE%D0%B2%2C%20%D0%A1.%20%D0%90.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%BC%D0%B5%D0%BB%D1%8C%D1%8F%D0%BD%D0%BE%D0%B2%2C%20%D0%90.%20%D0%93.
http://biblioclub.ru/index.php?page=book_red&id=144361

Okonoruueckre (HakTopbl — OTAENbHBIE AJIEMEHTHl WM YCIOBHS CpElbl, HA KOTOpbIE
OpPraHu3MBbl pearupyroT MNPUCHOCOOUTENbHBIMU peakuusMu. Paznuyaror alOuoTuyeckue,
OMOTHYECKHE W aHTPOTIOTEHHBIE (PAKTOPHI.

Okosiorndeckre (akTopbl Ype3BbIUANHO Pa3HOOOPA3HBI, U KAXKIbIA BUJ, UCHIBITHIBAS MX
BJIUSIHUE, OTBEYAeT Ha HEro IMo-pasHoMy. TeM He MeHee, €CTb HEKOTOpble O0Iue 3aKOHBI,
KOTOPBIM MOJYMHSAIOTCS OTBETHBIE PEAKIMM OPraHU3MOB Ha J1t000i (hakTop cpebl.

['maBHBI M3 HHUX — 3aKOH ONTHMYyMa, KOTOPBIA BBIpaKaeTcsi B TOM, 4YTO JIFOOOM
HKOJIOTHUECKUH (DaKTOp MMEET OIpelesieHHbIE MPEeeNbl MOJI0KUTEIIBHOTO BIMUSHUS HAa KHUBbIE
oprauu3mbl. Ha rpaduke OH BbIpakaeTcsi CUMMETPUYHOM KpHUBOH, MOKa3bIBAIOIIEH, Kak
U3MEHSIeTCs JKU3HEACSTEIbHOCTh BU/IA IIPH [TOCTEIICHHOM YBEJIMYEHUU MEphI (hakTopa.

Jnsi moHuMaHUS CBSA3M BUAOB CO CPEIOM HE MEHEe BaKEH 3aKOH JIMMUTHUPYIOLIETO
¢akTopa. OH riacur, 4ro HauboJee 3HaYMM TOT (aKTOp, KOTOPbI OOJIbIlIE BCEr0 OTKIOHAETCS
OT ONTHUMAJIBHBIX JJII OpraHn3Ma 3Ha4eHUH. IMEHHO OT HETrO W 3aBUCHUT B TAHHBIN KOHKPETHBIN
HepuoJi BBDKHBaHUE 0COOEii.

[Tpu pemieHnu 3aa4 MO ayTIKOJIOTUU (PKOJIOTUU 0co0ei) HeoOX0JUMO 3HATh CJEIYIOIIHE
MpaBuja, IPUHLIMIIBI U TIOHITHS:

npasuno munumyma (FO. Jlubuxa) - TIAaBHBIM OTPAHHYUTEIIEM >KH3HEIACATEIHHOCTH
opraHusma siBisieTcst Haubosiee 1e(pUIUTHBINA pecypc;

npasuno onmumyma (B. Illengopoa) - nns KA3HEAESITEIBHOCTH OpPraHW3Ma OJIMHAKOBO
HeOJIaronpusTHEI KaK HEJOCTaTOYHAs!, TaK U U30bITOYHAS /1032 3KOJIOIHYECKOro (hakTopa;

noHsAmMuUe  MoAepaHmHOCmy - JUala30H [EPEeHOCHMBIX OpPraHu3MOM  3HAYEHHl
ornpenesneHHoro ¢axkrtopa (OT MpeaesbHO HU3KOTO 10 NPEeAeIbHO BBICOKOIO) €CTh €ro 30Ha
TOJIEPAHTHOCTH (BBIHOCJIMBOCTH) B OTHOILIEHUH JIAHHOTO 3KOJIOTUYECKOI0 MapaMeTpa;

nonsimue sKonocudeckou Huwu (owc. Xamyuncona) - SKOJIOTHUYECKAs HUIIA BUIA OTPaKaeT
30HBI TOJIEPAHTHOCTHU IO BCEMY KOMIUIEKCY SKOJIOIMYECKUX (PakTOpoB (YCIOBUI U PECYpCcoB), K
KOTOPBIM OpPraHU3M aJalTUPOBAH B YCIOBUAX JaHHOW SKOCHUCTEMBI.

IIpumep pewenus 3aoau

3a0aua. babouka s070HEBas IMJIOJOXKOpPKAa — OINACHBIM BpeauTesb canoB. Mcmomib3ys
JaHHbIE 0 BBDKMBAEMOCTU €€ KYKOJIOK IPH pa3IUYHbIX 3HAUEHUSAX TEeMIEepaTyphbl M BIAKHOCTU
BO3/yXa, MOJY4YCHHBbIE B JaOOPATOPHBIX YCIOBHAX, IMOCTPOHTE B KOOPAMHATHOM IPOCTPAHCTBE
(oce X — TemmepaTypa, ocb Y — BIIaXHOCTb) (PUIyphl, OTpa’karolue Mpeaesbl BEIHOCIUBOCTH U
ONTUMAaJIbHbIE 3HAYEHMS ITUX JBYX KIMMATHUECKUX IIApaMETPOB I KYKOJIOK IIJIOJOKOPKH.

Hcxoomnvie dannvie 01 nocmpoenus epaguxa.

I'uGenp Kykojnok miogoxxopku Habmomaercss B 100% ciaydaeB mnpu  CIEAYIOLIMX
COOTHOUICHHSIX TEMIEPATypPbl U BJIAKHOCTH:

Temneparypa, °C +10 +4 +15 +28 +36 +37

Brnaxuocts, % 100 80 40 15 55 100

MunumanbeHas cmeptHocTh (MeHee 10% uncineHHOCTH) HaOIOaeTcsl MpU CIAEAYOLIUX
COOTHOILEHUSIX TEMIIEPATYPhl U BIAXKHOCTH:

Temnepartypa, °C +20 +22 +27 +26 +22 +30

Brnaxnocts, % 85 95 55 55 70 80

OTBeThTEe Ha BOIMPOC: HACKOJIBKO BEJIHMKA OMACHOCTH BCIBIIIKK YHCICHHOCTH S0JIOHEBOM
IUIOZIO’KOPKU B paiioHe, TJe JIETHUE TeMIepaTyphl cOCTaBisIOT 18-25°, a BiIaXXHOCTh BO3AyXa -
70-90%? a B paiioHax ¢ Temneparypoi 20-35° u BraxxHocTbo 20-35%?

Pewenue:
1. [ToctpoumM quarpamMmbl B COOTBETCTBUU C YKa3aHUSIMH U YCIOBUSMU 3a7a4u:
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Puc.1. lnarpamma BBIHOCIUBOCTH JUIsl KYKOJIOK IIJIOJIOKOPKHU

2. OTMeTuM /Be KJIMMaTHYECKHUE 30HbI, B KOTOPBIX TPEOyeTCsl ONPEEIUTh BEPOSTHOCTh
BO3HMKHOBEHUS BCIIBIILIKA YUCICHHOCTH sI0JJOHEBOM TU10105KOpKU — A 1 b.

3. IlpoaHanu3upoBaB pacloJIOKEHHE OTUX 30H B IPOCTPAHCTBE JABYMEPHOU
HKOJIOTHUECKOW HUIIYU sI0JIOHEBON IIOJOKOPKH, JIeNlaéM BBIBOJ, YTO B 30He b BBDKMBaeMOCTb
KYKOJIOK KpaiiHe MaJia, 4To JIeJIaeT BEPOSTHOCTh BCIBIIIKHA YUCIEHHOCTH HU3KOU. A BOT B 30HE A
BBDKMBAEMOCTb KYKOJIOK BECbMa BBICOKA M BCIIBIILIKY YHUCIEHHOCTH 00Jiee YeM BEpPOSATHBI.

OTBeT: OMAacCHOCTh BCHBIIIKK YWUCIEHHOCTH SOJOHEBOW IUIOJOKOPKH B paiioHe, Tje
JIETHUE TEMIIEPATYPhI COCTABIISIIOT 18-25°, a BnaxxHOCTh Bo3ayxa - 70-90%, Becbma Benuka. 11

3adauu ons camocmoamenvHo2o peuieHus

1. Ha pacnonoxeHHOM HIKE PUCYHKE B KOOPIMHATHOM IPOCTpPAHCTBE JIBYX ocell (och X —
temriepatypa B auamna3zoHe oT 0 go 40°C, ocy Y — Bnaxnocts B nuamnazone ot 20 mo 100%)
IOCTPOEHbl OKPYIJIble WM OBaJIbHbIE (UIYpHl, SBISAIOLIMECS TpapUUECKUMH MOJEISIMU
SKOJIOTUYECKUX HUII uyeTbipex BumoB (1, 2, 3, 4).

OTBeTbTE Ha BONPOCHL:

1) Kakue BuibI HE MOTYT OOMTATh HA OJJHOW TEPPUTOPHUH U ITOUEMY?

2) Kakoit ¢aktop B Oosbllell CTENEHH JIUMHUTUPYET paclpocTpaHeHHe Buaa 3 —
TEeMIEepaTypa WIH BIAXKHOCTh?

3) Kakoii u3 BuaoB OyJer myuyle Jpyrux TMEpPeHOCUTh JHAaNa3oH YCIOBU,
0003Ha4YEHHBII Ha PUCYHKE O€lbIM KBapaTom?

4) Kakue BUBI SBJISIOTCS 9BPUTEPMHBIMU, a KAKHE — CTEHOTEPMHbBIMU?

BIIAEHMCTE

TeMIIEpaATyPa

Puc.2. Dxonornyeckue HUIIN BUIOB
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2. Bpenurenps NUIIEBBIX 3allaCOB — MYYHOM KIICIIMK — MOKET IPUHOCHUTH KOJOCCAJIbHBIN
yimep0 Ha 3epHOXpaHWJIMILAX, NPHUBOJS 3E€PHO B COCTOSHUE IOJHOM HENPUTOAHOCTU JUIS
IpOU3BOACTBA MYyKH. ONTHUMaIbHON A KU3HEAEATEIbHOCTH KJICIIMKa SIBISIETCS TeMIeparypa
+20- 22°C, a Temneparypa Hike +5-7°C u Boimie +45°C g Hero ryoutenbHa. [lpu BinaxxHOCTH
3epHa 10-12% oH morubaet oT MOBBILLIEHHOW CYXOCTH, a IPU BiIaXHOCTHU 3epHa 70% M BbIIlIEe — U3-
3a Pa3BUTHUS IUIECHEBBIX IPUOKOB. ONTUMYM BIaXKHOCTH Bo31yXa cocTasiseT 50-60%.

B koopIuHaTHOM NpPOCTPaHCTBE OCHOBHBIX MHUKPOKJIMMAaTHYECKHX MapameTrpoB (ock X —
BJIAXKHOCTb, OCh Y — Temmeparypa) H300pa3suTe ABYXMEPHYIO SKOJIOTMYECKYI0 HMIIY KIEHIHMKA.
[IpemnoxuTte Ge3omacHbI COCOO 3aIIMTHI 3€pHA OT ATUX BPEAMUTENCH MHUIIEBBIX 3amacoB 0e3
MCIIOJIb30BaHUS IIECTULIUIOB.

3. BuaumarenpHO pacCMOTPUTE  PACHOJOKECHHBIA  HIDKE TpapuK  3aBUCHUMOCTH
BBDKMBAEMOCTH KYKOJIOK SI0JIOHEBOM II0A0KOPKH OT IBYX (haKTOPOB — TeMIEepaTyphbl BIaXKHOCTH U
OTBETHTE Ha BOIIPOCHI:

1) Kakoif u3 ¢akTopoB il BBDKMBAEMOCTH KYKOJIOK sIOJJOHEBOW IUIOIOKOPKU SIBISIETCS
JTUMUTHPYIOIIUM (OrpaHUYMBAIOIIMM) IPU UX COYETAHUSAX, COOTBETCTBYIOIIMX TOYKaM 1, 2
u3?

2) Kaxoii nuana3oH TeMneparypbl U BIQXKHOCTH SIBJISIFOTCS 1711 BUAA ONTUMAJIbHBIMU?

3) Oxapakrepu3yiTte Ipeieibl BBIHOCIMBOCTH BUAA 110 TEMIIEPATYPE U BIAXKHOCTH.

TeMIIepaTypa °C
S0r

45
40
35
30

25
20
15
10

5_

1 ll{' IZI'} 1 3‘I[' I4I{' ISI[' 1 f.I{' 1 _I[' 1 BI“ 1 l}l{'
BIIAEHOCTE. %0

Puc.3. 3aBUCMMOCTD BEIKUBAEMOCTH KYKOJIOK SIOJIOHEBOM TI0/105KOPKH OT
TEMIIEPATYPbI U BIAXXHOCTH
[TpakTuueckas padora

3ananue 4

1. Onpenenwure, kakoit ¢hakTop OyIET OTPaHUYMBAIONIAM B TOUYKE C KOOPIUHATAMU:

a) BraxxHocTh — 20 %, Temnepatypa — 25 °C; 6) BnaxHocts — 80 %, Temneparypa — 20

°C; B) BnaxxHocTtb — 80 %, Temmnepatypa — 40 °C.

2. HaszoBute nuana3oH ONTHUMAJIbHOM JUIsl BU/Ia TEMIEPATYPhl U BIAXKHOCTH.

3. Ha3zoBuTe npeaensl BHIHOCIUBOCTH BUJA 110 TEMIEpaType U MO BIAKHOCTH.

4. Hcnonp3ys pUCYHOK, NMOAyMaiTe W 3alMIIUTE, B KAKOM W3 PallOHOB ONACHOCTh
Pa3MHOKEHUS A0JIOHEBOM MI0I0KOPKH BBILLE: B PaliOHE CO CPETHUMU JIETHUMH TeMIiepaTypamu
ot 20 no 25 °C u otHOCHUTENBHOM BIaXXHOCTHIO 70 — 90 % win B palioHe CO CPEHUMU JIETHUMHU

temneparypamu ot 30 10 35 °C u BnaxHocThio 30 — 40 %.
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Puc. 4 I'paduk 3aBHCHMOCTH CMEPTHOCTH KYKOJIOK sIOJIOHEBOM TUIOJI0KOPKH OT
BJIQXKHOCTH U TEMIIEPATYPEL

5. Ucnonw3yst pUCyHOK, MMOCTPONTE ABa Ipaduka 3aBUCUMOCTH CMEPTHOCTU KYKOJIOK

SI0JIOHEBOH TJIOJJOKOPKH OT JIEHCTBUS TEMIIEpPaTyphl IIPU OTHOCUTENIbHON BiakHOCTH 80 1 30 %.

OO0bsacHUTE, TOYEMY 3TH rpadUKH OTIIMYAIOTCS APYT OT ApyTa.

OTHOCHTENLHAS BANANHOCTS B0 % OmHoCHTRNBHER RREsfoCTs 30 %

ot 1]

Fopl #ap

a0+ 40

60+ &0

B+ 80

100 > 1) ——t—————t——
10 20 30 408,C 10 20 30 40 L°C
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6. O0ObsicHUTe, MOYeMy Bce TpaduKu 3aBUCUMOCTU YHCICHHOCTH (WM CMEPTHOCTH) OT
(dakTopa cpenbl OyayT UMETh BU KOJIOKOJI000Pa3HO KPUBOHA.

dopmMa OTYETHOCTH:
@dopMoii OTYETHOCTH MO MPAKTHUECKON padoTe sBisercs OTUeT, KOTOPbIN JOJKEH COJEpKaTh 1Ieb
paboThl, pacyeThl, pe3yIbTaThl, BHIBOJBI.

OcHoBHas nuTEparypa

1. EmenbsanoB, A. I'. OCHOBBI IPUPOJIONOIL30BAHUS : YUeOHUK 15 By30B / A. I'. EMenbsiHOB. - 4-¢
u31., ctepeotull. - Mocksa : Akanemus, 2008. - 304 c.

2. boromo6oB, C. A. [IpaBoBble OCHOBBI IPUPOIONOIB30BAHUS U OXPaHbl OKPY’KAIOLIEH Cpebl
[Tekct] : yueOHMK M TpaKTUKyM s akagemuueckoro OakamaBpuara / C. A. Boromo6os, E. A.
[To3nuskoBa. - 2-e u3., nepepad. u gom. - Mocksa : FOpaiit, 2016. - 398 c.

JononHuTenpHas JMreparypa

1. ®enopora, A. . TIpakTuKyM 10 3KOJIOTHH U OXPaHE OKPYXkKAIOIIEeH CpeIbl ;. yueOHoe mocoomne
1uist By30B / A. Y. @enoposa, A. H. Hukonbckas. - Mocksa : Biagoc, 2001. - 288 c.

2. Houenko, A. V. Mamuuel 1 000py0BaHHE PUPOAOOOYCTPOIICTBA M OXpaHbl OKpY’Karolein
cpensl ropona : yued. mocobue mns By3oB / A. U. [louenko, B. A. 3otoB. - Mocksa : Beicmias
mkoia, 2007. - 519 c.

3. KoncrantunoB, B. M. Dkonornyeckue OCHOBBHI MPUPOONONIb30BaHus : yued. mocodue / B. M.
Koncrantunos, 1O .b. Yenumge. - 5-e u3a., crepeorur. - Mocksa : Akagemusi, 2006. - 208 c.

4. Bapnansan, M. A. HopMupoBaHue U CHHKEHHE 3arpSI3HEHHsI OKPYKAIOIMICH Cpefibl : MPAKTUKYM /
M. A. Bapaanss. - bparck : bpl'Y, 2016. - 146 c.

5. Koncrantunos, B. M. Oxpana npupoas! : yueonuk / B. M. KoncrantuHos. - Mocksa :
Axanemus, 2000. - 240 c.

6. Epemuenko. O. 3. Yuenue o 6uochepe : yued. mocodbue s By3oB / O. 3. Epemuenko. - 2-e u3n.,
nepepad. u gorm. - Mocksa : Akagemust, 2006. - 240 c.

KoHTponbHbIE BONIPOCHI 115 CAaMOIIPOBEPKU

1. Dxonoruueckue HakTOPHI CPpebl U MX B3aUMOJCHCTBHE.

2. JlaiiTe omnpeneneHde CIEAYIOIMIMM TOHATUSM: KOMMEHCAIU3M, aMEHCau3M,
KOHKYPEHIIUS, CAMOHO03, Tapa3uTU3M, HEHTPATTU3M.

3. 30oHa omnTUMyMa, 30HBI TECCUMyMa, TpeJesl BbIHOCIMBOCTH BUJa (30HA
AKOJIOTHYECKOU BAJICHTHOCTH, 30HA TOJICPAHTHOCTH).

4. 3akoH TUMUTUPYIOIUX (aKTOPOB (MPaBUIO MUHUMYMOB JInOuxa), TMMUTHPYIOIINE
(bakxTOpHI Cpempl.

5. Yewm otnuuaroTcs O6uoTHUECKHE (aKTOPhl OT aOMOTUYECKUX: MO BBI3BIBAIOIIUM HX
MpUYUHAM, CHJIC BO3JICHCTBUS WM H30UPATEIILHOCTH JICHCTBUS HA OpraHu3M?

6. Uem oTiinyaeTcs 3aKOH TOJIEPAHTHOCTH OT 3aKOHA MUHUMYyMa?

7. B 4ém 0OILIHOCTH 3THX 3aKOHOB?

8. ConHeyHOe M3Ty4eHHE MOKET BBICTYIATh KaK 3KOJOTHYECKHH (haKTop, a MOKET —
kak pecypc. ChopmMynupyiTe Ha 3TOM NMPUMEPE OTIUYNE IKOJIOTHIECKOro (hakTopa OT pecypca
CpeIbl.

9. Tlouemy Jieca Ha3bIBAIOT «JIETKUMH IJIAHETH) U «IIPUPOTHON aNTEKOM» ?

IpakTuyeckoe 3ansitue Ne2 DJkoJormyeckasi pojb mnoys. IlouBa — raaBHbIii pecypc
arpocHucTem.

[lenn [2360TLIZ HU3Y4YUTH 9KOJIOTHUYCCKUC (1)aKTOpBI, BOSI[GﬁCTBymH.[PIG Ha Ka4C€CTBO
IMOYBCHHOT'O ITOKPOBaA.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%BC%D0%B5%D0%BB%D1%8C%D1%8F%D0%BD%D0%BE%D0%B2%2C%20%D0%90.%20%D0%93.

[TopsI0K BBIMOTHEHHUS:

ITouBa — OCHOBHOM MCTOYHUK ILIonopoaus. Ilnomans moYBEeHHBIX pecypcoB cocTaBisieT 129
MIH KM%, win 86,5 % mromamu cymu. OQHaKo Kaxablii rox Ha 3emue Tepsercs okono 0,7 %
NOTeHIMATLHON MamHu. Ha '/; maxoTHBIX TEpPUTOPHI IUIAHETHI TTOYBBI Pa3pyIIAOTCs OBICTpEE,
9YeM BOCCTaHABJIMBAIOTCS, BEIb JUIS BOCCTAHOBIJICHHUS Bcero 1 cm ciost mouBel Tpedyetcst 250-300
ner. B peku, o3epa, OkeaHbl CMBIBAETCS €KETrOJHO CTOJBKO MOYBBI, YTO €CIU OBl €10 3arpy3uTh
BaroHbI TOBAPHOTO MOE€3/1a, TO OH omosicaln ObI 3eMHoi map 150 pas.

Llenp paboTsl: yriuyOsneHue 3HAHUH O T1OYBE Kak IUIOJOPOJHOM cjoe 3emid, ee
HKOJIOTHYECKOW POJIH, BBISBICHHE PE3YJIHTATOB AHTPOIIOTEHHOTO BO3/ICHCTBHS HA TIOYBHI.

[TouBa — 3TO PBHIXJIBIA MOBEPXHOCTHBIN CIION 3eMHOM KOpbI, 00pa30BaBIIMICS B pe3yjbTare
COBMECTHOTO JICHCTBUS Ha TOPHBIE MOPOJIBI BOBI, BO3IyXa M PAa3IMYHBIX OPTaHU3MOB (FKUBBIX HITH
MepTBbIX). [louBa oTIMYaeTcs OT APYrUX MOXOXKUX HAa HEE TNIMHUCTBIX U MEeCYaHBIX 00pa30oBaHMIA
TeM, 4TO 00JIaZ]aeT II0JOPOIUEM.

[TouBa COCTOUT M3 XOPOIIO BHIPAKEHHBIX CJIOEB, HA3bIBAEMBIX MOYBEHHBIMH TOPU30HTAMHU.
Bepxuuii, TymMycoBbIii TOPH30HT A HaceleH pAacCTEHHSIMH, >KUBOTHBIMH, MUKPOOPTaHU3MaMHU
(KMUBBIMH M MEPTBBIMH). MepTBbIe OpPraHUYECKHUE OCTaTKU TOJBEPraroTcs TyMU(UKALUA —
Omaromaps MHKpoopraHusmam  (OakrepusiM, TpubaM, MPOCTEHIINM) TPEBPAIIAIOTCS B
BBICOKOMOJIEKYJISIPHBIE TYMUHOBBIE COCIMHEHUS — MEJIKOJUCIIEPCHBIN OpraHHMYecKUid MaTepuall.
[loncnou ropuzonta A: Ay — nojactuika , Ay — COOCTBEHHO I'yMYCOBBbIM, A, — BBILIEIOYEHHAs
CBETJIOOKpallleHHas mo4Ba. B cremyromem ropusonte B comepxarcs, B OCHOBHOM, MHHEpAJIbHbBIE
BEIIECTBA, a OpraHWYecKhe mepepadoTaHbl peAyleHTaMH U TepeMEelIaHbl C MEJIKO3epHHUCTOM
MaTepUHCKON moponoil . Marepunckas nopona obpasyetr ropuszoHT C. [louBeHnslit mpoduinb —
MOCJIEIOBATEIbHOCTh MTOYBEHHBIX TOPU30HTOB. [lapamMeTpsl TOpU30HTOB M MIPOGUIIS BapbUPYIOTCS
B 3aBHCHMOCTH OT MHOTHX ()aKTOpOB

lymycorwi

A, FOpPHIONT
h, @ @ @ @ Ilepexonnasn
TACThH
..-""‘ NMOYBECHHOTD
npodrnd
B
|~
[Toupoobpasymiag

C j NopoIa

-~

Puc. 1. IlouBennsIit mpod it aBTOMOPGHBIX MOYB: 4 — MEPErHOWHO-aKKyMYJISTUBHBIHA
TOpPU30HT (A — MUHEPAJIbHBIM I'YMYCOBO-aKKyMYJIATUBHBIH, 4, — 3JII0OBUATIbHBIN), B —
TOPU30HT BMbIBaHUS (WLIIOBUAIBHBIN), C — MaTepUHCKas MOpoaa

DKoJIOTHYecKasi 4ucTasl MOoYBa TYCTO HAcelieHa JXMBBIMH OpraHU3MaMH — MHUKpoOamu
HACEKOMBIMHU, YEpBSMHU, TPhI3yHaMHU-3eMJIeposiMu U T. A. B cpeaneit monoce Poccum Ha 1 ra
MOBEPXHOCTU TOuUBHI Tpuxoautcs 12,5-2000 miiH pa3HbIX O€CrO3BOHOYHBIX JKMBOTHBIX, @ B 1 T
MOYBHI JKUBET 70 10 MIIpJ MUKPOOPTaHU3MOB.

[ToyBa coOCTOMT W3 YACTHI] PA3IMYHON BEIMYUHBI W XUMHUYECKOW MPHUPOJBI, KOTOpPHIE
HA3bIBAIOTCS «MEXaHMYECKUMH dJIeMEHTaMny. Pa3nuyaroT Tpu THIIa MEXaHHYECKUX DJIEMEHTOB:

— MHHepaJbHbIe (TIECOK, TJINHA, MpamMop, TPAHUT U T. 1.,
00pa3yroTcs 3a CUeT BBIBETPUBAHUS TOPHBIX MOPOJ U UX PA3PBIXJICHUS BOAOH U JIHJIOM);
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— OpraHMyecKme — 3TO TYMyC M HETyMHHOBas 4acTb. ['yMyc — KOMIUIEKC TEMHO-
OKpPAILIEHHBIX  BBICO-KOMOJIEKYJSIPHBIX OpPraHUYECKUX COEAMHEHHUH IIOYBBI, COJEpIKaIlMUH
TYMUHOBBIE KHCIOTBI U (yJIbBOKHCIOTH. OOpa3yercs Mpu pas3lioKeHUH U TyMudukanuu
OpPraHMYECKUX OCTATKOB PACTEHUH, )KMBOTHBIX M MUKPOOpPraHu3MoB. KoOIMUYECTBO €ro HEBEIUKO,
0OBIYHO HA IITHIK JioNaThkl. ['yMyC CIIy’)KMUT UCTOYHUKOM a30Ta, (ocdopa, cepbl, MUKPOIIEMEHTOB
JUI PaCTeHUH, MOBBIIAET (PUIBTPYEMOCTh, OOMEHHYIO EMKOCTh, BOZO-

Y BO3yXOIIPOHUIIAEMOCTb;

— OPraHoO-MHHEpPaJIbHbIE — CMECh MEXaHUYECKUX AJIEMEHTOB.

Oxpacka NOYBbl — JOCTYHHBIM i1 HaOMoAeHUsS MOP()OIOrMYecKUid MPHU3HAK, HIMPOKO
UCIIOJIb3YEMBIH B IOYBOBEJNCHUM [UIsl NMPUCBOCHUS IOYBAM Ha3BaHWM (YEpHO3EM, KpPACHO3EM,
KEITO3eM, cepo3eM U T. 1.). LIBeT MouBBI 3aBUCUT OT €€ XMMHUYECKOrO0 COCTaBa, YCJIOBUHI
OYBOOOpa30BaHusl, BIAKHOCTH. J[Is1 OKpacku MOYB Haubojee BaKHbI TPH TPYIIBI BEIIECTB.
I'yMycoBbIe BellecTBa NMPUAAIOT MIOYBE YEPHYIO, TEMHO-CEPYIO U CEpPYI0 OKpacKy; COEIMHEHUs
xenesa (III) — kpacHyto, OpaHXkeBylo, KeNTyio; coequHenus xenesa (1) — cuzyro u romybosaryio.
KpemueseMm, kapOoHAT Kaybliusi, KAOJUHUT, THIIC U JIPYTHE JIETKOPACTBOPUMBIE COIU — O€Iylo U
Oenecyto okpacky. IIpu pa3sHOM codYeTaHMM 3TUX TPYIN BEIIECTB MOJy4aeTcs: OOJbLIOE pa3Ho-
o0pa3ue NOYBEHHBIX I[BETOB M OTTEHKOB (Hampumep, cepo-0ypas, KpaCHOBATO-KOPUYHEBAS U T. 1.).

BakHocTh OXPaHbI MMOYBCHHOT0 IIOKPOBa

OxpaHa MO4YB OT 3arpsi3HEHUN — BaKHEHIIas 3a7a4a, TaK KakK JIOObIE BPEIHBIC COCTUHCHYS,
HaXOZsIIKECs B [IOUBE, PAHO WX MO3/IHO MONAJAI0T B OPraHU3M YEJIOBEKa.

Bo-niepBbIX, IPOUCXOAUT TMOCTOSIHHOE BBIMBIBAHUE 3arpsi3HEHUM B OTKPBITbIE BOAOEMBI U
TPYHTOBBIC BOJIbI, KOTOPBIE MOTYT UCIIOIB30BATHCS YETOBEKOM ISl IUTHS U IPYTUX HYXK]I.

Bo-BTOpBIX, 3TH 3arpsi3HEHUs] U3 MOYBEHHOM BJaru, rpyHTOBBIX BOJ M OTKPBITHIX BOJAOEMOB
MONAJAA0T B OPraHU3MBbI )KUBOTHBIX U PACTEHUMU, YIOTPEOIISIONIUX Ty BOJY, @ 3aT€M TIO MHIIEBHIM
LIEMIOYKaM MONaJatoT B OPraHMU3M YEJIOBEKA.

B-tperpux, MHOTHE BpEIHBIE JIA YEJIOBEYECKOTO OpraHW3Ma COCIWHEHUS HMMEIOT
CIIOCOOHOCTh HAKAIUIMBATHCA B TKAHAX U, MMPEXK]IE BCETO, B KOCTSAX.

[To HekoTOPBIM OLIEHKaM, B Orocdepy mocTymaer exerogHo okojio 20-30 miupa T TBEPABIX
0TX0/0B, U3 HUX 50—60 % opraHnyeckux COeAMHEHUH, a B BUJI€ KUCIOTHBIX areéHTOB I'a30BOr0
WM a3p030JIbHOI0 XapakTepa — OKojio 1 mipn T.

3ananue 1. Onpenenure NOHATUS «IOYBA, OMOTEOXUMHUYECKHE KB, TYMYC, TyMU(pHUKAIUS,
MOYBEHHBIM TOPU30HT, 3€MEJIbHBIE PECYpPChl, 3pO3Us MOYBHI (BETpOBas, BOJHAS, MEXaHUYECKas,
CTPOMTENBHAS), IIJIOJJOPOJINE, arpOIKOCUCTEMA, 3€MJIE/IETINE, OIyCTRIHUBAHUE, JAeTpaialus OYBbI,
yaoOpeHue, TEeCTULH], MHUKPOOPraHU3MBbl, CEJIbCKOXO3WCTBEHHOE 3arps3HEHUE, 3eJICHbIE
peBoJTtoLInY (TiepBasi, BTOpasi)», UCIOJB3YS AOCTYNHbIE HH(POPMAIIMOHHBIE PECYPCHI.

3amanue 2. [Touemy B.M. BepHanckuii Ha3Ban 1mo4yBy OMOKOCHBIM BemiecTBOM? MOXKHO Jin
CKa3aTh, UTO TIOYBA SBJISICTCS TaKKe U OMOTeHHBIM BeriecTBoM? OTBET 000CHYITE.

3ananue 3. OxapakTepusyiTe posib B MPOLECCe MOYBOOOPA30BaHUs CIEIYIOMNUX (HaKTOPOB :
1) xmumar (Temmeparypa, BeTep, KOJWYECTBO Biaru); 2) penbed , 3) oOuime opraHuYecKux
OoCcTaTKkoB, 4) pa3HoOOpazue | KOJWYECTBO JKHUBBIX OPraHMW3MOB, OOHMTAIOIIMX B TOYBE
(31a0OHOHTOB); 5) CBOWCTBA MaTEPUHCKOM MOPO/BI; 6) BpeMsi; B) arpOTEXHUUECKUE MEPOTIPHUSTHS
(Bcmailika, BHECEHUE MECTUIUAOB U T. I1.).

3ananue 4. Paccmorpure puc. 1 u 2 u oTBeThTe, Kak mepocdepa (MOYBCHHAS 00O0JOUKA)
cBs3aHa ¢ Tuapocdepoit, atmocdepoi, rutochepoit, brnochepoit
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Mypabei-aoesoTowen

Oeynapromoras

s L
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NoAEHOCEODNWoN RliraTity
1104 BEtars 0 B0 e
THOC TR LIS HoroxsocTa [qmxa
YRR -WEnEyHa)

Jesananon i Humaha e
|

Puc. 2. Opranusmesl, ®KU3Hb KOTOPBIX MOJIHOCTBIO 3aBUCHT OT 31apuaeckux GpakTopoB (1o
E.A. Kpukcynony, B.B. [1aceunuxky)

3ananue 5. CpaBHUTE MOHATHS (YTO B HUX OOIIETo, YeM Pa3IMYaroTCs M KaK COOTHOCATCS):
JINTOCOEPA, 3EMJIA, [IOYBA.

3ananue 6. B ropoackux mapkax, Ha yJIMIAX OCEHbH) HAKAIIMBAETCS OIPOMHOE KOJMYECTBO
JIUCTHEB. HpI/I HUX CKUT'aHUU 3arpA3HACTCA BO3AYX, BBIBO3 aBTOMO6I/IJI$IMI/I Ha 3aropoJHbIC CBAJIKH
TpeOyeT OONBIINX MaTepUalbHbBIX 3aTpaT. MOKHO JU MHAa4Ye PElIUTh MpoOJieMy YIMYHOTO cMeTa?
[IpennoxuTe HECKOIBKO CIIOCO00B, BKITFOYAs TAKOM, KOT/Ia IUCTOBOM OIa]| IPEBPaIaeTcsi B TYMYC.

3ananue 7. [Ipoananu3upyiTe COBOKYIMHOCTh (PAKTOPOB, KOTOPbIE T'yOUTENbHBI JIJIS TOYBHI U
ee TUIOJOPOAMsS: 3PO3Usi, BBIMAC CKOTAa, BBIPYOKa Jieca, HEMPaBWIBHOE oOpaiieHue (MpUMEHEHHE
yA0OpeHui 1 MEeCTUIUA0B, MEIUOPALINS).

3aganue 8. [lompoOyiiTe Mo OKpacke MOYBHI NMPUOIMIKEHHO OLEHHUTH COJIEPKAHUE MEPErHos
(rymyca) B pesIOKeHHOM IpernojiaBaTesieM oopasiie, Hoiab3ysach puc. 3 u tadai. 1

Yepran

B

a 1

-

<32

TémHo-xaurranosas , Témuas-cepast

KawTanopas Témno-Gypad Cepax
Crero-kaurraiosas b Caerno-cepan
A
- Bypas e
Kopuunepas N benecosaras
Caerno-bypas O\
O Ilanesax
%
Kpacnas Oparokesas Kenras Ceerno-xénras Benas

Puc. 3. TpeyronpHuk nouBeHHbIX 0Kkpacok (o C.A. 3axapoBy)

Tabnumna 1
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I[puéan3uTenbHast OEHKA COAEPKAHNS MEPErHos B MOYBe M0 OKPACKe

Conepxanue Conepxanue
Oxkpacka nouBbI TIePETHOsI, Oxpacka MouBBI HeperHos,
% %
Ouenb uepHas 5-10 Cepas 24
UYepnas 7-10 Caetno-cepast 1-2
TemHo-cepas 4-7 benecas 0,5-1

3ananue 9. Ilo b.I'. Po3aHoBy, onmycThIHUBaHUE — 3TO MPOLECC HEOOPATUMOIO W3MEHEHUS
MOYBBl M PACTUTENBHOCTH U CHW)KCHHUS OHOJNOTUYECKOW TMPOTYyKTUBHOCTH, KOTOPBIA B
AKCTPEMATILHBIX CITydasiX MOXET MPHUBECTH K MOJTHOMY pa3pylIeHUI0 OMoc(epHOro moTeHIumaza u
MPEBPAIICHUIO TEPPUTOPUU B MyCThIHIO. OOOCHYIiTE, TOYEMY OIyCTHIHUBAHUE SIBIICTCS OJHOU U3
MI00ATBHBIX AKOJOTHYECKUX mpobieM. JIjisi 3TOro paccMOTpPUTE €ro Kak COBOKYITHOCTh
HCTOPUYECKOT0, COLIUATBHOT0, 3KOHOMUYECKOT'0 U MPUPOTHOTO MPOLIECCOB.

3amanne 10. [IpokommenTupyiTe BoipaxkeHue skosora Jlu Tanmbora «Mbl HEe yHacaenoBaIn
3EMJII0 Y CBOMX poAUTENe. Mbl B35IM €€ B3alMbl Y CBOUX JETEN».

dopMa OTYETHOCTH:
®opMoii OTUETHOCTH IO MPaKTHUECKON padote saBisercss OTUeT, KOTOPbIN JT0JKEH COJEpKaTh 1IeJb
paloThl, pacyeThl, pe3yiabTaThl, BBIBOJBI.
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1. VI3 mpensnoskeHHOro CHcKa BBIMUILUTE T€ 3KOJOrnyeckue (GakTopbl, KOTOPbIE OTHOCSTCS K
31a(hUIEeCKUM: BIa)KHOCTh, OCBEIIEHHOCTh, TEMIIEpaTypa, AaBJIe€HUE, CTPYKTYpa, aKTUBHASL peaKIHs
cpensl (pH), 3aconeHHOCTD.

2.Yro Takoe Aerpajanus NoYB U KAKOBbI €€ IPUYHUHBI?

3. Pa3pymieHre U CHOC BEpXHMX, HanOoJjee IJIOJOPOJHBIX TOPU30HTOB U MOJCTHIIAIOLIUX
IIOpOJI BETPOM WJIA ITOTOKaMHU BOJbI, Ha3bIBAETCHA. . .

4. Kakue MeporpusiTus, CiysKamue 1711 00pbObI C 3po3uei Mo4B, OTHOCSTCS K:

1) arpoTeXHUYECKUM;

2) 3eMJICYCTPOUTEIIHHBIM;

3) JlecoMenuopaTHUBHbIM;

4) ruIPpOTEXHUYECKUM:

a) OpraHu3aIys cCeBOOOOPOTOB U CHCTEMBI 00PaOOTKH MOYB;

0) 6opbr0a ¢ 3aconeHueM, 3a00J1aYNBAHUEM;

B) pPEKyJIbTHBALIMS HAPYILICHHOTO MIOYBEHHOTO MOKPOBA;

I') IpeIOTBpalLieHe HEOOOCHOBAHHOIO U3BATHUS 3€MENb U3 CEIbCKOX03HCTBEHHOTO 000pOTa;

1) YEpEOBaHUE MTPSIMOJIUHENHBIX KOHTYPOB IOJIEH C JIECHBIMU II0JIOCAMU;

€) COOpY>KEHUE Teppac, BOJOTOKOB, JOTKOB;

k) o0JieceHre OBParos.;

3) OecIuTy’KHbIe CUCTEMBI 00paObOTKU MOYB (IPUMEHEHUE KYJIbTUBATOPOB, INIOCKOPE30B U

T.IL.);

1) YCTPOMCTBO BaJIOB, KAHAJIOB, KAHAB.

5. Ilpu xaxom nokasarene pH mouBa cTaHOBUTCS IPAKTUUECKU OECIUIOAHOM?

BapuanTe! oTBETOB:

a)pH=3;6) pH=5,6;8) pH="7;1) pH =8,5.

6.3uMOll B rojojie[i JOPOTH IOCHINAIOT CMECHhIO COJIM C MecKoM. YacTh coiu Mo3aHee

BIIUTHIBaeTca acanbT, momagaer Ha ra3oHbl. CHer ¢ jpopor yOuparoT M BBIBO3SAT Ha
CHELMAJIbHbIE TOJUTOHBbl (CHErooTBaibl). YacTh CONM OKa3bIBAaCTCSI 3a TOPOJOM.
[Ipeioskute anpTepHATUBHBIC, SKOJOTMYECKH YHUCTHIC, BapUaHThl MPOTHUBOTOJIOJNEIHBIX
MEpONPUATHN

7. YTunuzanus oTXOA0B — BaXKHEHIIas sKkojoruyeckas npodiema. [Ipu ee perieHun u ceipbe
MOKHO COKOHOMHTbH, U IUIOIIAIM CBAJIOK, 3aHUMAIOIIMX OOJbIINE TEPPUTOPUU U SIBIISIFOIIUXCS
MCTOYHUKOM 3arpsi3sHeHUs, YMEHbIIUTb. [IpemiokuTe cBOM BapuaHThl yTUIM3AINN:

a) OymMaru u KapToHa;

0) TIACTMACCOBBIX M3/IENUi (TUTACTUKOBBIX OYTBHUIOK, HETOJHBIX aBTOPYUYEK, OJTHOPA30BOU

MOCY/IbI | T.I1.);

B ) HCIIOPYEHHBIX MPOJYKTOB MHUTAHHS (THWIBIX OBOIICH W (PPYKTOB, MOJIy(HaOpPHUKaTOB C
UCTEKIINM CPOKOM FOJJHOCTH U T. I1.). [IpMBETCTBYIOTCS HECTaHIAPTHBIE PELICHMSL.

8. OcHoBomoIOKHUK HaydHoro mouBoBeneHus B.B. [loxyuaeB B 1892 r. B knure «Hamm
CTeNH MpexJe u Temepb» mucan: «OrpoMHas 4acTb (BO MHOTHMX MECTaxX BCS) CTEMU JIMIIUIACH
CBOETO €CTECTBEHHOTO TIIOKpOBa — CTEMHOHM, JI€BCTBEHHOH, OOBIKHOBEHHO OYEHb TIyCTOM
pPacTUTEIbHOCTU M JEpHA, 3aJI€P’KUBABILIMX MAacCy CHEra M BOJAbI, U NPUKPBIBABIIUX IIOYBY OT
MOpO30B U BETPOB, a MAIIHH, YHUYTOXXHB CBOMCTBEHHYIO YEpHO3eMy HamOoJjee OIaronpusiTHyIO
JUIS YIep>KUBAaHUS TOYBEHHOW BIIATd, 3€pHHUCTYIO CTPYKTYpY, CAENa-IH €ro JETrKUM JOCTOSHUEM
BETpa M CMBIBAIOLICH JEATENIbHOCTH BCEBO3MOXKHBIX BOJ. OTH O0OCTOATENbCTBA IOBJIECKIN
YCUJIGHHOE HCHAapeHue CTEMHBIX BOJI, YMEHbIIEHNE KOJIWYECTBA MOYBEHHON BIaru M MOHMKEHUE
YPOBHSI TPYHTOBBIX BOJI, COKpAIlleHHWE JIETHEro 3amaca BOJbl KaK B peKax, TaK M Ha CTEMHBIX
BOJIOpa3/ieniaX, SHEpruyHbIi, BCe OoJiee YCHIMBAIOIIMICSI CMBIB YEPHO3EMOB U 3arpOMOXKICHHUE
PEUHBIX pycel, 03ep M 3alaJiH HAaHOCAMHM, YCUJICHUE BPEIHOTO JICHCTBHS BETPOB B CBSI3U C OOIIeH
Jerpajanyell MOYBEHHO-PACTUTENBHOTO MOKpoBa cTenu . OOmKM M HEM30EKHBIM Pe3yJIbTaToOM
ATOrO SBHJIKCH CYpOBBIE 3UMBI M 3HOWHBIE cyxue BeTpa Ha tore Poccum». B kakoll creneHu
OTMCaHHbIE HAPYIICHUS CTEMHBIX JaHIMa(TOB MPUMEHUMBI K cuTyannu B Poccun B Havane XXI
Beka?

IpaxkTnyeckoe 3ansitue Ne3 buocdepa u MecTo B Heil Yea0Be4YeCTBA
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Llenb paGoThl: M3YYUTh XapaKTEPUCTHKY HKOCHCTEMbI, C(OPMHUPOBATH 3HAHHUA O
CTpyKType Ouocdepsl, 00 3BONIONMHM 3€MJIM, O POJIK >KMBOIO BEIIECTBA Ha IUIAHETE, O
HENPEPHIBHOCTH Pa3BUTUS OHMOCHEPHI.

I1opA0K BBINOIHEHNUS:
3emiisi — 3T0 KocMHuueckuil kopabiib Bo Beenennoil. Cpenu mianet ConHEYHOM CUCTEMbI OHA
YHUKaJIbHA, TaK KaK €IMHCTBEHHas oOJyiafaeT O6uocdepoil — HACEICHHOHN >KMBBIMU OpPraHU3MaMH
000J104KOM, OXBaThIBAIOIIEH YacTh 36MHOM KOpBbI, aTMOocdepy U ruapochepy. B Tonkom cioe, rae
BCTPEYAIOTCS W B3aMMOJICHCTBYIOT BOJa M BO3IYyX, BOJa M IIOYBA, BO3AyX W IIOYBa, OOMUTaeT
OCHOBHAsl 4acTb UBBIX CYILECTB, K HUIM OTHOCUMCS U Mbl C BAMHU
[Inanera 3emns k XXI Beky crana coBepuieHHO MHOM, ueM 10 ThIC. JieT Haszajd, Korna
BO3HUKJIM [IE€PBBIE OYaru 3eMJIeIeIns, MOSBUIOCH CKOTOBOJICTBO, MPOU3OILIEN EPEXO0]] K OCEIIOMY
00pa3y *H3HHU U HA4YaJIOCh CTAHOBJICHHE YEJIOBEUECKON HMBUIM3ALMHU. YenoBeK He MPOCTO 3aCesnI
BCE IPUTOJHOE JUISl AKU3HU MPOCTPAHCTBO, HO U KapJAWHAIBHO M3MEHWJ €ro, IPUYEM C OIPOMHOM,
[0 TEOJIOTMYECKUM MepKaM, CKOpOocTbio. IlocTpoeHbl necsATKH ThicAd OOJBIIMX TOPOJOB M
MUJUIMOHBI JIEPEBEHb, COOPY)KEHbl MHOT'OYHMCIIEHHBIE IPOMBIILJIEHHbIE, TOPHOA00BIBAOIINE,
CEJIbCKOXO3SIIICTBEHHBIE NIPEAIPUATHUS, CO3/1aHbl TPAHINO3HbIE TPAHCIIOPTHBIE KOMMYHUKALIUH.
Bce xuBble cyliecTBa, B TOM YHUCIIE M YEJIOBEUECTBO, 3aBUCAT OT LIEJIOCTHOCTU OMOChepsl.
Bcnencteue COMIIKOM CHIBHOTO HM3MEHEHMs JIIOOOM U3 COCTaBISIOIMX Ouochepy 3J1eMEHTOB
MOXET TIOJTHOCTBIO pa3pymuThcsi. Bo3mokHo, mipu 3ToM atmocdepa, ruapocdepa u aurocdepa B
KaKOM-TO BHJIE€ COXPaHATCS, HO B MX B3aMMOOTHOULICHHUSAX YK€ HE OyAyT y4yacTBOBaTbh KUBBIE
cymectBa. A MoXeT ObITh (Hampumep, B ciyyae SJAepHOM KatacTpodsbl), Ha 3emiie YIENelT
CHpSATAaBILUECS IOJ TOJIAMH BOJABI KaKMe-TO U3 BUJOB OakTepuil U rpuOoB (IUieceHei), 1 OHM
CTaHyT OIPENEATh HOBbIE OMOT€OXUMUYECKUE KPYTOBOPOTHI. ..
VYrpoxaet 1 yenoBeyeckast LuBUIM3aLus onocdepe? 3axymaiitech Haa pakramu:
*  Yucnennocts moaei Ha 3emute k 2000 r. mpeBbicuia 6 Mipa (a Belb KaXKIOMY YEIIOBEKY
HEOOXOIMMBI AJIS )KU3HU pecypcbl Ouocdepst).

* Tonwko 3a mocnegnue 10 mer XX cToseTvs IUIONIAIb JIECOB B MUpPE COKpaTWiach Ha 94
MJIH ra.

* Ilo nanssiM BeemupHoro coro3a oxpansl npupozasl Ha 2003 1., 12 TeIC. BUIOB pa3IMYHbIX
OpPraHU3MOB HAaXOJATCS MO YTPO30H UCUE3HOBEHUS.

« K 2015 r. ge¢umuT 4nuCTOM MPECHOM BOJBI CTAHET TaKUM, 4yTO TOJIbKO bpasmmms, Kanana
u Poccust okaxxyTcs o6ecrieueHHBIMH €10 B JOCTATOYHOM KOJINYECTBE.

Tonpko rnyOOKHME 3HaHUS O SKUBBIX M HEXHUBBIX KOMIIOHEHTax Ouocdepb, 00 ux
B3aUMOJICHCTBUAX, MOJICPKUBAIOIINX CYIIECTBOBAHUE OMOC(Ephl KaK €IMHOrO LIEJIOro MO3BOJSAT
[apajuIeIbHO SBOJIIOIIMOHUPOBATH OOLIECTBY U IPUPO/IE.

OneMeHTamMu  (QYHKUMOHAJIBHBIMM  €IUHHMLIAMH) Ouochepbl SBISIOTCA  KOCHCTEMBI.
DKkocuctema IMpejacTaBiIsieT co00il COBOKYNHOCTb pa3iMYHBIX BHUAOB >KUBOTHBIX, PAacTEHUH,
MUKpPOOPIraHM3MOB, B3aUMOJEHCTBYIOIIUX APYyr C JAPYrOM M C OKPYXKAIOUIEH Cperol Takum
0o0pa3oM, 4TO MOXKET COXPaHATHCS HEONPEIeIeHHO oiroe BpeMsa. Ha 3emie cyliecTByIOT pa3Hble
JaHamadThl, KKABIM U3 KOTOPBIX XapaKTepU3yeTcs O0COOBIM pacTUTENBHBIM COOOLIECTBOM, T. €.
¢uToLIEeHO30M (IPYNIHUPOBKON OIpenenéHHbIX BUIOB pacTeHuil). C KaXIbIM pacTUTEIbHBIM
COOOIIECTBOM CBsI3aHbl TaKXXe ONpeIeNEHHbIE BUAbI JKUBOTHBIX (300LI€HO3) W MHKPOOOB
(Mukpo6uoneHos). Ilpu 3ToM MeNKMX OpraHU3MOB BCETAAa 3HAYUTENBHO OOJIbIIE, YEM KPYMHBIX.
CyMmMapHbIil Bec BCeX KHMBBIX OPraHM3MOB 3KOCHCTEMBbI cocTaBiseT e€ Ouomaccy. HambGonee
KpYIHbIE Ha3€MHbIE HIKOCUCTEMBI (TyHJIpa, Talra, JeCOCTeNb, CTEb U JIp.) HAa3bIBAIOTCS OMOMaMHU.

JIroqu BMecTe €O CBOMMH KYJBTYPHBIMH PACTEHUSIMU M JOMAIIHMMU >KMBOTHBIMHM TaKXKe
00pa3yroT TPyNIUPOBKH OPTaHU3MOB, B3aUMOACHCTBYIOIIUX MEXIY COOOM U CO cpefon. ITo TOKeE
HKOCHUCTEMBI, HO UCKYCCTBEHHBIE: arpO’KOCUCTEMBI, YPOOIKOCUCTEMBI.

CoBpemennas ouocgepa

K coBpemeHHOI Ouocdepe OTHOCHTCS BCS COBOKYIHOCTh JKMBBIX OpPraHU3MOB M BCE
BeulecTBa JuTocdepsl, ruapochepsl U aTMocephl, yIpaBisieMble KUBBIMH OpraHU3MaMU 4epes
OCYILECTBIIIEMblE MMM NPOIyLHMpOBaHUE, NoTpebiieHue TpaHchopmanuoo. Takoe NOHMMaHUeE
COBIIAJIAET C MOHATHEM <«BKochepa» — IJIaHeTapHash COBOKYIHOCTb COBPEMEHHBIX SKOCHUCTEM.
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Astop tepmuna JI. Kon onpeznenui ero kak «COBOKyIMHOCTh BCETO JKMBOTO Ha 3emiie, BKIIIOYasi €ro
OKpY’>KEHHE M Pecypchbl». 3HAYUT JIM 3TO, YTO 3KOc(epa OXBaThIBAECT YEJIOBEKAa BMeCTe co chepoit
€ro Xo3siiicTBeHHOH JnesTenbHOCTU? VIMeHHO uyenoBedecTBO (B OCOOEHHOCTH — MPOIYKTHI €ro
IPOM3BOJICTBA U MOTPEOICHUs, OTXO/bI) Bce 0O0siee CYIIECTBEHHO BIMSIOT Ha OMOT€OXUMHUYECKUI
KpyroBOpOT BEIECTB: B Ouocdepy MomanarT KCEHOOMOTHUKH (UyKIble INPUPOJIE BEIIECTBA),

KOTOpbIE HUKOT/Ia paHbllle TaM HE BCTPEYAJIHCh, T. K. ObUIN 3aXOPOHEHBI (IETTOHUPOBAHbI).

DkocuctemMa — 3TO J00asi COBOKYMHOCTh B3aWMOJIEUCTBYIOUINX JKUBBIX OPraHU3MOB U
YCIJIOBUM CpEeJBl.

OKOCHUCTEMBI ~ COCTOSIT U3 JKMBOIO M  HEXHBOIO KOMIIOHEHTOB, Ha3bIBA€MbIX
COOTBETCTBEHHO OMOTHYECKUM M aOMOTHYECKMM. BHOTHYECKHH KOMIIOHEHT 1O TUIYy HHUTaHUs
MOJIpa3AesisAioT Ha aBTOTPO(PHBIE U FeTEPOTPOPHBIE OPraHU3MBI.

ABTOTpPO(Bl ~ CHHTE3UPYIOT HEOOXOJUMbIE KM  OpraHMYecKHe  BelIecTBAa U3
Heopranuyeckux. Ilo HCTOYHMKY SHEpruuM Jjsi CUHTE3a OHHM pAa3/ACiAIOTCS Ha JiBa THIIA:
($oT0aBTOTPO(DBI U XEMOABTOTPOPHI.

®0T0aBTOTPO(BI /17151 CHHTE3a OPraHUYECKUX BELIECTB MUCIOIb3YIOT COTHEUHYIO SHEPTHIO

OTO 3eJeHble pacTeHHs, HUMeEloIue XJIopodwia (M APYrHe MUTMEHTb) U yCBaWBaIOLIME
conHeuHbl cBeT. Ilpomecc, mnpu KOTOPOM HPOUCXOAUT €ro YCBOEHHE, Ha3bIBACTCS
(OTOCHHTE30M.

XeMo0aBTOTpO(BI I CHHTE3a OpPraHMYECKHX BEIIECTB HCIOJB3YIOT XMMHYECKYIO
SHEPrur0. IDTO cepoOaKTepuu M Kene300aKTepuH, IOJNydyarollue SHEPrui0 NpU OKUCICHUH
COEJIMHEHMH JKEeJIe3a U CEpBl.

['eteporpodbl  HUCHONB3YIOT OpPraHUYECKHUE BEIIECTBA, KOTOPbIE CHUHTE3HPOBAHBI
aBTOTpOo(pamMM, U BMECTE C STUMHU BEIIECTBAMHU IOJIy4alOT 3Hepruro. I'ereporpodsl, Takum
00pa3oM, 3aBUCAT B CBOEM CYIIECTBOBAaHMU OT aBTOTPO(OB M MOHHMAHHE ATOH 3aBHCUMOCTH
HEOOXO0UMO ISl IOHUMAHUSL SKOCUCTEM.

['eteporpodhamu  SIBIISAIOTCS XUIMHUKH, mapasutel. K rereporpodHBIM OpraHusmMam
OTHOCHUTCSI TakXKe Trpymmna carnpo(uToB, KOTOpPbIE HCHOJB3YIOT IJSl NMUTAaHUS OpPraHU4YecKHe
COCIUHEHMSI MEPTBBIX TE€JI WINA BbIIACIEHUS JKUBOTHBIX. Y4YacTBys B MMHEpaIM3ALUU
OpraHMYECKUX COEIMHEHUH, canpoQuUThl COCTaBISIIOT BaXXHOE 3BEHO B OHOJIOTHUYECKOM
kpyroopore. Canpoduramu sBISIOTCS TpHOBI, OaKTEpUU, CPEead MKUBOTHBIX — HEKOTOPbBIE
HaceKOMble (PKyKU-HaBO3HHUKH), TOXKIEBblE YEpPBU, HEKOTOpPbIE MJIEKONHUTAIOIINUE (TUEHBI) U
OTHULBI (TpUdBI).

HexuBoi#i, mim aOMOTHYECKUM, KOMIIOHGHT JKOCHCTEMBI B OCHOBHOM BKJIIOYAeT, BO-
IIEPBBIX, I0YBY WJIH BOAY, BO-BTOPBIX, KIIUMaT.

[Tumiessle nenu U TpoUYECKUue YpoBHH

BHyTpu »5KOCHUCTEMBI COJEp)Kalle€ DSHEPIUI0 OPraHUYECKHE BEIIECTBA CO3LAOTCS
aBTOTPO(PHBIMU OpraHU3MaMH M CIyKaT NUIled (MCTOYHHKOM BEIIECTBA W HHEPrHM) JUIS
rerepoTpodoB. TUNHUYHBIN HpuMep: KUBOTHOE MOEIAeT pacTeHHe. DTO KUBOTHOE, B CBOIO
ouepesib, MOXKET ObIThb CHEAEHO JAPYTUM >XKUBOTHBIM, M TaKUM IyTEM MOXET MPOUCXOAUTH
IIEPEHOC PHEPIUM YEpPEe3 psAJl OPraHU3MOB — KaKIbIM MOCIIEIYIOIIMNA MUTAETCS MPEbIIYyIINM,
MIOCTaBJIssl €My ChIpb€ M 3HEpruto. Takas 1mocienoBaTeIbHOCTh HA3bIBAETCS MUILIEBOM LIEMbIO, a
KaX/10€ €€ 3BEHO — TPOPHUECKUM YPOBHEM.

[Ipu kaxxmom ouepenHoMm nepeHoce Oombiiast yactb (80 — 90 %) moTeHIMaNbHOM
SHepruu Tepsercd, nepexoas B temio (mpasuio 10 %). [loaromy, uem Kopoue muuieBas LEMb,
TeM OoJibliee KOJIMYECTBO SHEPIrUU JOCTYHNHO Uil nomyssinuu. C MOTepsSMU SHEPruu IpH
[IEPEeHOCE CBSA3aHO OTPAHUYECHUE KOJIUYECTBA 3BEHbEB B TPO(YUUECKOI 11erH, KOTOpoe 0OBIYHO HE
npeBbIIaeT 4 — 5, Tak KaK 4eM JUIMHHEE NUILIEBas 1IeTb, TEM MEHbIIE IPOAYKIHS €€ MTOCIEIHETO
3BEHA 10 OTHOLIEHUIO K IPOAYKIIMH HaYaJIbHOTO.

[TepBbrit Tpouueckuii ypoBeHb 3aHUMAIOT MPOAYLIECHTHI, SBJSIOMIKECS aBTOTpodamMu, —
3TO B OCHOBHOM 3€JIeHble pacTeHus. CUHe-3€JIeHble BOJOPOCIN U HEMHOTIOYMCIIEHHBIE BHJIbI
OaxkTepuil TOXe (OTOCHMHTE3UPYIOT, HO UX BKJIAJ OTHOCUTEIBHO HEBEIMK. POTOCHUHTETUKU
IIPEBPALIAOT COJIHEYHYIO SJHEPTHIO B XUMUYECKYI0, 3aK/IIOUEHHYIO B OPraHUYECKUX MOJIEKYJIaX,
U3 KOTOPBIX IOCTPOEHBI UX TKaHH.

Opranu3Mbl BTOPOro TPOPHUUYECKOIO YPOBHSI Ha3bIBAIOTCS NMEPBUYHBIMU KOHCYMEHTaMH,
TPETHEr0 — BTOPUUHBIMH KOHCYMEHTaMU. Bce KOHCYMEHTBI OTHOCATCS K FeTepoTpodam.
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[lepBUuHbIE KOHCYMEHTHI MHUTAIOTCS MPOIYLIEHTAMH, T.€. 3TO TPABO-SIHbIE KUBOTHBIE.
Ha cyme TUNWYHBIMM TpaBOSAHBIMM SIBISIIOTCS MHOTHE HACEKOMbIE, PENTWINHU, NTULBI U
miekonuraromue. B BOOHBIX 3KocucTeMaxX TpaBOsgHbIE (OPMbI MPEACTABICHBl OOBIUYHO
MOJUIIOCKAMU U MEJKHUMH pakooOpazHbIMU. K MepBHYHBIM KOHCYMEHTaM OTHOCSTCS TaKxKe
napasuThl pacTeHuil (rpulbl, pacTeHUs U )KUBOTHBIE).

BropuuHble KOHCYMEHTBl MMTAIOTCS TPAaBOSAHBIMHM, TaKMM OOpa3oM, 3TO YyxKe
IUIOTOSIIHBIE JKUBOTHBIE, TaK K€ KaK W TPETUYHbIE KOHCYMEHTHI, MOEJAI0IINe KOHCYMEHTBI
BTOpOro nopsijika. KoHCyMEeHThl BTOPOrO U TPETHEro MOpsiiKa MOTYT ObITh XUIIHUKAMHU, MOTYT
MUTAThCS MaJaNbI0 UM ObITh Mapa3uTaMu.

CymecTByeT /ABa IJIaBHBIX THUMA MHIIEBBIX IeNed — MacTOWIIHbIE M JAeTpUTHbIE. B
NacTOUIIHBIX MUILIEBBIX LENSAX MEpBbIA TPO(UUYECKUI YpPOBEHb 3aHHMMAIOT 3€JICHbIE PACTEHUS,
BTOPOW — MAaCTOUIIHbBIEC )KUBOTHBIE, TPETUN — XUIIIHUKH.

Tena moruOmKX >KUBOTHBIX M PACTEHUH (AETPUT) €Ille COAepKaT FHEPIUI0, TAK Ke KaK U
NPWKU3HEHHBIE BbIIETICHUS, HampuMmep Moya M (pekaquu. OTH OpraHWYecKHe MaTepualibl
paznaratorcs penyueHtamu. Takum oOpa3om, JeTpuTHas MNHILEBas LENb HAUYUHAETCS C
OTMEPIINX OPraHUYECKUX OCTATKOB (JIETpUTa) U MJET Jajee K OpraHu3MaM MMM MUTAOLUMCS
(penyuenrtam). Hanpumep, MepTBO€ >XKMBOTHOE —> JIMYMHKA MaJajibHBIX MyX— TpaBsiHas
JATYILIKA.

PeanbHble nuleBble CBA3M B DKOCUCTEME HAMHOIO CJIOKHEE, TaK KakK JKHBOTHBIE MOTYT
IUTAThCS OPraHU3MaMU PA3HBIX TUIOB W3 OJHOM M TOM JK€ MM Pa3HbIX HHILIEBBIX LEHEH.
[ToaTromMy mnuILEBbIE LIENIM HE H30JMPOBAaHbI JAPYr OT Jpyra, OHM TECHO IMEpeIUIeTAIOTCI U
00pa3yroT NHILEBLIE CETH.

DKOJOrM4eCcKUe MUpaMu/Ibl

DKOJIOTUYECKHUE THUPAMUIbl BBIPAKAIOT TPOPHUUECKYI0 CTPYKTYPY HKOCHUCTEMBI B
reoMeTpuyeckoil @gopme. OHHU CTPOSTCS Cyneprno3uuueil MNpSMOYTOJbHUKOB OJIMHAKOBOM
IIMPUHBI, HO JJIMHA TPSAMOYTOJILHUKOB JOJDKHA OBITh IMPONOPIMOHAIbHA 3HAUYEHUIO
u3MepsieMoro mapamerpa. Takum oOpa3om, MOXKHO TOJYYHTh MHPAMUJIBI YUCET, OMOMACCHl U
SHEPIHUH.

OTu nupamMuabl OTpaxaroT 1Be PyHIaMEHTaJbHbIE XapaKTEPUCTUKU JII000T0 OMOIIeHO03a,
KOTJ]a OHH [TOKa3bIBAIOT €ro TPOYUUECKYIO CTPYKTYPY:

- UX BBICOTA MPONOPLMOHAIbHA JUIMHE pacCMaTpUBAeMOM NUILEBOM LENU, T.. YUCIY
coZiep Kaluxcsl B Hel Tpo(pUUecKUX ypoBHEil;

- ux Qopma Oosiee WM MeHee OTpaxaeT 3(PPEKTUBHOCTH MPEBPALLEHUS YHEPIHUU NPU
IIEPEXO0JIE C OJHOTO YPOBHS Ha JIPYTOM.

[Tupamuaer yncen MPEACTABISIOT cO00M Hanbosee MPOCTOe MPUOIMIKEHNE K U3YUCHHUIO
TPO(HUUECKOM CTPYKTYphl SKOCHCTEMBI. Y CTAHOBJICHO OCHOBHOE MPABUIIO, COTIIACHO KOTOPOMY B
0001 cpene Mmpu mepexoe ¢ OAHOro TPOPUIECKOTO YPOBHS Ha APYrod YHUCICHHOCTHh 0COOEH
YMEHBIIIAeTCsl, a UX pa3Mep yBennuuBaercs (puc.l).

L—_Puc. ] Oxonorydeckad nupavuaayucen |

OpHako B TMOCTPOEHHM pa3lMYHbIX HHUpAMHUA 4Yucen Habmomaercst Ooiblioe
pazHoOOpa3ue: MHOrAa OHU MOTYT OBITh IepeBepHyThIMH . Tak, B JieCy HacuMThIBaeTCA
3HAYUTEJILHO MEHBIIE JIepeBbEB (IIEPBUUHBIEC NMPOIYLIEHTHI), YeM HaceKOMbIX. Takas jxe KapTuHa
HaOJII0/IaeTCsl U B MULIEBBIX LETSIX apa3UTOB.

[Tupamusa yucen OTHIOAb HE HUJEATBHO OTpaXkaeT TpPopHUUECKHe CBSA3U B COOOIIECTBE,
TaK KaK OHa COBEPILECHHO HE YYUTHIBACT HU Pa3Mephl, HU MacCy UHAUBUIA.



[Tupamuna Ouomaccel Oojee TMOJTHO OTPaKaeT TMHUIIEBbIE B3aUMOOTHOIICHUS B
IKOCHCTEME, TaK KaK OHa IMOKa3bIBaeT Ouomaccy (Cyxas Macca) B JaHHBI MOMEHT Ha KaXKJIOM
YPOBHE MHINEBOM 11eTH (pHC. ).

0,01 .._I_

1 s

A . 3abpomenHoe noyne (xopmimsa, CIIA)

300ITAHKTOH —— —— 21

PHTOIUIRHKTOH -~ — 4

5. Jla-Maum
Puc.2 . [Tupamuapl Onomaccel. Tun A Hanboliee pacpocTpaHeH

Tun b oTHocuTcs K mnepeBepHyThIM nHpamuaaMm. Ludpbl o03HAYalOT HPOAYKIHIO,
BBIPOKEHHYIO B /M’

BaxkHo moHMMaTh, 4TO BEIMYMHA OMOMACChl HE COACPKUT HUKaKOW MHPOPMALIUHU O

CKOpOCTH €€ 00pa30BaHMsI UM NOTPEOIECHUS.

[Ipoxynientam HeOOJBIINX pa3MEpPOB, TAKUM, KaK BOJIOPOCIH, CBOMCTBEHHA BBICOKas
CKOPOCTh Pa3MHOKEHUS, KOTOPask YPaBHOBEIINBACTCSI MHTEHCHBHBIM MOTPEOJICHUEM UX B MTHUIILY
JPYTUMH BUJIaMU M €CTECTBEHHOM rudenpro. Takum oOpa3om, XoTs OGMoMacca UX MOXKET ObITh
MaJIO TI0 CPaBHEHHUIO C KPYIHBIMH MPOAYLEHTAMH (IEpeBbsi), MPOAYKTHBHOCTh TPU ITOM
MOKET OBbITh HE MEHbILE, TaK KaK JIEPEeBbs HAKAIIMBAIOT OMOMACCy B TEUEHHE [UIUTEILHOTO
BpeMeHH. OJIHO M3 BO3MOXKHBIX CIIEJICTBUH ATOr0 — IEpeBepHyTas NHpaMuia Ouomacchl,
noka3aHHass Ha puc. 4.2, omuceiBaronias cooduiectBo Jla-Manma. 3oomnaHkToH o6sagaer
OosbILell GuoMaccoi, 4eM (PUTOIIIAHKTOH, KOTOPHIM OH ITUTAETCS.

[TooOGHBIX HEYJOOCTB MOYKHO H30€KaThb, NPUMEHSSI MUPaMuAbl dHepruu. IIupamusl
SHEpruM Hambosee (yHIaMEHTAIbHBIM CIHOCOOOM OTPAXKAIOT CBSI3U MEXKAY OpraHu3MaMu Ha
pas3nuyHbIX Tpoduyeckux ypoBHiX. Kaxnmas cTyneHbKa NUPaMUABI SHEPIUU  OTpPaXKaeT
KOJIMYECTBO PHEPIruM (Ha €IUHMILY IUIOAAM WIK 00beMa), IpolIeIed Yepe3 OnpeeIeHHBbIH
TpoduUecKuil ypoBeHb 3a ONpeAeIeHHbIH nepuos (puc.3 ).
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Puc. 4. Ilupamuna sueprun. Hudpamu 0603Ha4EHO KOJTUYECTBO IHEPTUU HA KAXKIOM
TpOpUUECKOM YPOBHE B KJIK/M* T



[Tupamubl SHEPrUM MO3BOJIAIOT CPABHUBATH HE TOJBKO Pa3jIMuYHbIE IKOCHCTEMBI, HO U
OTHOCHUTEJIBHYI0 3HAaYUMMOCTb IOIMYJISALUI BHYTPH OJHOW SKOCUCTEMBI, HE MOJIy4ass IPU 3TOM
MEPEBEPHYTHIX MUPAMU/I.

[IpoyKTUBHOCTE 9KOCUCTEMBI

Jlrobas sxocucTemMa XapakTepusyeTcs ompeneiaeHHor Omomaccon. I[lox Oumomaccoi
[OJPa3yMeBalOT OOIIYI0 MAacCy BCEro >HBOIO BEIIECTBA, PACTUTEIBHOTO M >KUBOTHOTO,
UMEIOLIEToCsl B JaHHBIH KOHKPETHBIH MOMEHT B HKOCHCTEME WM KaKOH-JIMOO €€ YacTH.
bruomacca oOBIYHO BBIpa)kaeTcs B €JUMHMLAX MAacChl B IEpecyeTe Ha CyXO€ BEILIECTBO MU
SHEPruM, 3aKiItoueHHOU B laHHOM Macce ([, kan). buomacca, HakomIeHHas 3a ONPEEIICHHBIH
IPOMEXYTOK BpeMeHH (OOBIYHO 3a TOJ) Ha3bIBAETCS OUOJOTHYECKOM INPOAYKTUBHOCTBIO.
Jpyrumu ciaoBaMu , IpOAYKTUBHOCTb — 3TO CKOPOCTh HAKOIUIEHHSI OPraHMYECKOI0 BEIIECTBA.

ITpOonyKTUBHOCTD 3KOCHCTEMBI pa3lENAIOT Ha NEPBUYHYK0 M BTOpHUYHYlO. [lepBuunas
IPOAYKTUBHOCTh, WJIM NEPBUYHAS HPOAYKLHSA, — 3TO CKOPOCTh HAKOILJICHHS OPraHUYECKOTrO
BEIIECTBA aBTOTPO(PHBIMU OpraHu3MaMH.

[lepBuuHas NpOAYKTUBHOCTh MOAPA3JIEISIETCS, B CBOIO OUYEpE/b, HA BAJIOBYIO U YHUCTYIO.
BanoBas nmnepBuuHas OpoAyKUMs — 3TO o0IIas Macca OpPraHMYecKOro BeEIIeCTBa,
CHUHTE3UPOBAHHOTO MPOJIYLIEHTaMU 33 ONPECIICHHBIN ePHO]] BPEMEHHU.

YacTh CMHTE3MPOBAaHHOTO OPraHUYECKOI0 BEIIECTBA PACTEHUS WIN JAPYTUE MPOILYLICHTHI
UCIOJIB3YIOT JJISl MOJIEPKaHNs COOCTBEHHOM KU3HEAESITEIbHOCTH, T.€. PAaCXOAYIOT B IIpOIECCEe
apixaHus. Ecin U3 BanoBoW NEpBUYHOM MPOMYKLUMH BBIYECTh OPraHUYECKOE BELIECTBO,
U3pacxoJl0BaHHOE Ha JbIXaHHE IMPOJYLIEHTOB, TO MOJIYYHUM YHUCTYIO MEPBUYHYIO MPOIYKIIHIO.
Ona poctynHa rerepoTpodam (KOHCYMEHTaM U peAyLeHTaM), KOTO-pble, oe/ias OpraHuuecKoe
BELIECTBO CUHTE3UPOBAHHOE aBTOTPO(aMu, CO3/1al0T BTOPUYHYIO MPOIYKIHIO.

ITockonpKy KOHCYMEHTBI JIMILb UCIOJb3YIOT PaHEE CO3/IaHHBbIE OPraHMYECKHUE BELIECTBA
BTOPUYHYIO MPOIYKIHUIO HA BAJIOBYIO M YUCTYIO HE Pa3/EsIOT.

Yuctass HpOAYKTUBHOCTH  COOOIIECTBA  MOJAPAa3yMEBAe€T CKOPOCTh  HAKOIUICHUS
OpraHMYECKOI0 BELIECTBA B 3KOCUCTEME, T.€. €CJIU U3 YHCTON MEepBUYHON MPOIYKIMH BBIYECTD
3aTpaThl Ha JbIXaHHE TreTepoTpooB, MBI MOJYYUM HPOIYKTHBHOCTH COOOIIECTBA.
[TpoayKTUBHOCTh AKOCHCTEMBI — 3TO BaXKHAs XapaKTEPUCTHKA COOOIECTBA, OHA SBISETCS
IoKaszarejaeM ero crabuibHOCTH. B coolIecTBax B CTallMOHAPHOM COCTOSIHUM BCS BajoBas
NepBUYHAs MPOIYKIMS OOBIYHO PACXOAYETCs Ha JbIXaHHWE aBTOTPO(OB U reTepoTpoPoOB TaAK, UTO
K KOHIly TOJIOBOTO LMKJA YUCTas MPOJYKTUBHOCTH COOOIIECTBA OYEHb HEBEIMKA WJIM €€ He
0CTaeTcs COBCEM.

YHuBepcanbHas MOJENb IOTOKA SHEPTUU

Mogjenb 1OTOKa SHEpPruu, IMpelicTaBieHHyl0O Ha puc. 4.4, MOXKHO Ha3BaTh
YHUBEPCAJIbHOH, MOCKOJIBKY OHA MPUJIOKHMA K JIFOOOMY >KMBOMY KOMIIOHEHTY CHUCTEMBI, OyIb
TO pacTeHHe, )KUBOTHOE, MOIMYJIALUS WIN Tpopuueckuil ypoBeHb. CoelMHEHHBIE MEXKIY cOo00i
Takue rpaguuecKkiue MOAEIN MOTYT OTPa3UTh OMOPHEPreTUKY MUILEBOM LIEMU MM HIKOCUCTEMBI B
LIEJIOM.

OO6wee nocryruieHue sHepruu obo3HayeHo OykBoi I. [{ns oOGmuratHeix aBTOTPO(OB —
3TO CBET, JJIs1 OOJIUTaTHBIX FETEPOTPOPOB — 3TO OpraHuvecKas MUILA.

He Bcs sHeprus, moctynuBiias B Ouomaccy, MOABEPraeTcsl MPEBPAIICHUIO: YacTb ee
MOJKET MPOUTH Yepe3 MUILEBAPUTEIbHBIA TPAKT, HE BKIIIOYAsICh B METa0O0JIU3M, U BBIACIUTHCS C
HKCKPEMEHTaMHU WM, €CIIU pedb UJET 00 aBTOTpOo(ax, YaCTh CBETA IPOXOAUT Yepe3 pacTeHUE He
ycBauBasich. Jta yacTth 3Hepruu NU . Vcnionb3oBaHHast, UM aCCUMUIMPOBaHHAs!, YaCTh SHEPTUU
Ha cxeme o0o3HaueHa OykBoil A. YV aBToTpo(oB A — 3TO BasioBast MepBUYHAS TPOLYKLIHUS.

KiroueBasi 0cOOEHHOCTh 3TOW MOJAENU — pa3/elieHue aCCUMIIMPOBAHHON SHEPrUM Ha
komrioHeHTHl P u R . Ta vacth pukcHpOBaHHOH SHEPrUM, KOTOpask OKUCISAETCS U TepsieTcs B
¢dopMe Temsa, Ha3bplBaeTCAd JbIXaHUEM, a Ta 4YacTh, KOTOpasl IMpeBpallaeTcsi B HOBOE WM
NpUHAAJIEeKAIIee JPyroMy BHJy OpraHHYECKOe BEIIECTBO, Ha3biBaeTcs mpoaykuuei (P). ¥V
pacTeHui — 3TO YKcTas NPOIyKIUs, y )KUBOTHBIX — BTOpUuHas nponykius. Kommnonent P — 3to
SHEPrus, IOCTYyIMHAas CIEAYIOUIEeMY TPOGUIECKOMY YPOBHIO, B IPOTHBOMOI0KHOCTh KOMIIOHEHTY
NU , KoTOpbIi AOCTYTIEH Ha JaHHOM TPO(PHUUECKOM YpPOBHE.
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Puc. 5. YauBepcanbHas MOJENb TOTOKA SHEPTUU

OtHomenust P/R u 6uomacca/P mmpoko BapbupyroT. OHH UMEIOT BaXKHOE IKOJOTHYECKOe
3HaueHue. B 1ienoM, yacTh sHEpruu, WAylias Ha AbIXaHWE, T.€. Ha MOIJACPKAHUE CTPYKTYphI
OpraHu3Ma, BeJHKa B TOIMYJALUAX KPYMHBIX OPraHU3MOB M B cooOmiecTBax ¢ OOJNBIION
onomaccorr Ha KopHio. [Ipoaykiuss MOXXET NpUHUMATh pasznuyHbie ¢GopMbl. Tpu ee Tuma
yKa3aHbl Ha pucyHke: G — pocT W yBenuuyeHue Ouomaccel, E — accuMHIMpPOBaHHOE
OpraHMYEeCcKOE BEIIECTBO, BBIIEISIEMOE C CEKpeTaMH, S — 3amac, HalpuMep KUPOBBIE
HAKOIUICHHUS, KOTOpPhIE MOTYT OBITh HUCIOJB30BaHBI MO3XKE (XUIIHUK HUCIOIB3YEeT JHEPTUIO
3aMmacHbBIX BEIIECTB, YTOOBI HAUTHU HOBYIO KEPTBY).

HI/IH_[eBaH LCIb ABJMCTCA OCHOBHBIM KaHAJIOM II€PEHOCA SHECPIrUu B COO6H.[€CTBC. ITo MEpe
YAAJICHHUA OT HNCPBUYHOIO MPOAYLUECHTA K MEPBUYHOMY KOHCYMCHTY M JaJIEC, CKOPOCTL IIOTOKa

SHEPTUH PE3KO 0ClabeBaeT, ee KOJIUYECTBO YMEHbBIIIAETCS.
Tpoduueckuii ypoBeHb — COBOKYITHOCTh OPTaHU3MOB, 00 THHEHHBIX THIIOM TTUTAHUS.

[Tpasmiio 10 %

[Tpu nepexoe ¢ OAHOTO
[Tnotosaueie — 3 mopsiaka Tpoduueckoro

YPOBHS Ha IPYTOM MepeaeTcs
OKOJIO

[TnoTosinHbIe — 2 MOpsAIKa

[Tnorosimubie — 1 mopsiaka

10 % (ot 5 % no 19 %) sueprun.

Pacturensnosinubie, purodaru

3enenble POTOCUHTE3UPYIOLTHE
pacTeHus

Puc. 5. Ynpomennas cxema 3KOJIOTHYECKON MUPAaMUJIbl: OCHOBAHUEM CITY>KUT YPOBEHb
IPOYLICHTOB, MOCJEIYIOIUE YPOBHH MUTaHUS (KOHCYMEHTBI) 00pa3yroT 3TaXKu U
BEPILINHY
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[Inanera 3emiis cylecTBOBaja IO 3aKOHaM (DM3MKU M XUMHH («IIepBas MpHUpOJay), OKa HA
HEll He MOSIBUJIUCH JKUBbIE OPraHU3Mbl, KOTOPbIE BHECIU B MUP OMOJIOTMYECKHE 3aKOHOMEPHOCTH
CyHmCCTBOBAHUA U pa3BUTHUA. TTossBuace «BTOpas npuposia» — BO3HUKIIM HOBBIC IIOTOKHU BCIICCTBA
u sHepruu. KpyroBopoTbl XMMHYECKHUX 3JIEMEHTOB M JHEPreTHUECKUE IPOLECCHI €lle CUIIbHEE
M3MEHIIUCH C TMOSIBJICHUEM YeJIOBeKa M OCOOCHHO, KOTJ[a 3HAYUTEIFHO YBEIMYUIOCH KOJIMIECTBO
Jroel Ha IJIaHETe W TMOJyYWJIM Pa3BUTHE MPOMBIIIICHHOCTh, TPAHCHOPT, CEIbCKOE XO3SIMCTBO
(«Tpetbsa npupoaa»). Ilo cioam coznatens yuenus o 6uochepe B.M. BepHanckoro, ¢ nosiBineHueM
YeJIOBEKa HAUMHAETCS HOBasl — «ICHXO30MCKas» — 3pa, TaK KaKk OH OKa3bIBaeT BCE BO3pACTaIOLIEe
BO3/ICHICTBHE Ha T'€OJIOTMYECKHE TPOIECCHl , CO3/aBasi M3MEHEHHBIC HSKOJIOTUYECKUE YCIIOBHSL.
HoBble ycnoBHs 3a4acTyl0 3HAUUTENBHO OTIMYAIOTCS OT TeX, [0 OTHOLICHHIO K KOTOPBIM
BbIPa0OTaJICsl KOMILUIEKC 3alIUTHO-KOMIIEHCATOPHBIX peakiuii, 00ecreynBaroiil )Ku3Hb Ha 3emiie
B NpPHUBBIYHBIX JUIsI Hac Gopmax. MHIycTpuanuzauus ¢ KaXIbIM ToJoM Bce 0Oojiee yCKOpsieT U
YCHJIMBAET BIIMSHUE 4YeloBeka Ha Omochepy. B pesymprare armocdepHbIil BO3ayX, MPHPOTHBIC
BOJIbl, IUIOZAOPOJAHBIE IIOYBBI, JIECHBIE MAcCUBBI, (jiopa, (ayHa, HaXOISAIIMECS B CIOXKHEHIIHNX
B3aUMOOTHOUIEHUSAX APyl C JPYroM, HOJBEPraroTCs Ppa3pyLIUTEIbHOMY  BO3ACHCTBUIO.
EcrecTBeHHbIE 3KOCHUCTEMBI BCE OOJIBIIE 3aMEHSIOTCS HCKYCCTBEHHBIMH, YIPOIIEHHBIMHU
DKOCHUCTEMaMU 100505350005 20005051 (roponamu, IIPOMBIIUIEHHBIMU NpEeanpUATUAMY,
CEJIbCKOXO3SMCTBEHHBIMU YTOJIbSIMH, BOAOXPAHWIMIIAMHM U T. 1.). UeMm OoJjbllle yBETMUYUBAIOTCS
MIPOM3BOJICTBCHHO-TEXHUYECKHE BO3MOXXHOCTH  4YEJIOBEYECTBA, TEM  OIACHEE CTaHOBATCS
OJIHOBPEMEHHO BO3HHUKAIOIIME H3MEHEHHsI B Ouocdepe.

3amanne 1. Ompenenute mnonsTHsS «Omochepa, armocdepa, ruapocdepa, iurochepa,
nenocdepa, Hoochepa, OMOM, KHBOE BEIIECTBO, KOCHOE BEILIECTBO, OHMOTEHHOE BEIIECTBO,
OMOKOCHOE BEIIECTBO, TPOPUUYECKHE YPOBHH, OHOJOTHYECKAsT NPOIYKTUBHOCThH, IE€PBUYHAS
O6uomacca, SKOJIOTMYECKHE NHpaMuIbl (OmoMacc, 3HEprum), KpyroBOpOT, OMOreOXMMHYECKHUE
IIUKJTBI, T€OJIOTHYECKHIA KPYTOBOPOT, OMOJIOTHIECKUN KPYTOBOPOT, OMOJIOTHYECKOE pa3HOOOpa3ue»,
UCTOJb3Ys JOCTYIHbIE MH)OPMAIIIOHHBIE PECYPCHI.

3ananue 2. OOocHyiite rpaHullbl Ouochepsl B mpenenax armocdepsl, Tuiapochepsl,
murocdepsl. OTMeThTE IpaHulbl Ouocdeps! (BepXHsis IpaHHLia B aTMOc(epe , HIKHSASA TpaHuLa B
OKeaHe, HWKHSS TPaHMIIa B 3eMHOM KOpe) Ha puc. 6.

A

Puc. 6. I'panutisr 6nochepsr
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3ananue 3. Packpoiite riaBHbIe 3aKOHOMEPHOCTH 3BOIIOLUN OUOCQEPDI, Npuaep KUBasCh CXEMbI
OIIMCaHuA 3TaIllOB, IIOKA3aHHBIX B Ta6J'II/IH62

Otan [Tpoueccrl Ha 3emite CytrHocTh mporieccoB,| ['eomornueckuii
UX MOCHEICTBUS | epuoJl (CPOKH)

1. Jlobuorndeckas) OgpasoBane MIaHETI 3EMIIA.
9BOJIIOLHUA BosuukHOBeHHe armochepsl.
OO0pa3oBaHue OpraHMYECKUX BEIIECTB.
ITosiBNIeHHE KPyroBOpOTa OpraHMYECKUX]
Be-

LIECTB

Bo3HuKHOBEHUE KU3HMU.

2. buotnueckass  |[losBiaeHne HOTOCHHTEIUPYIOMIUX
9BOJIIOLUS pacTeHui

U T.J1.

3aganue 4. Kakum o00pa3om XKHBOE BELIECTBO OOECHEYMBAET MEXaHHM3M YCTOHYUBOTO
(byHKIMOHUpOBaHUs Ouocdepsi?

3aganue 5. B ueM omiMune mupaMua 4Yucen OT MUpaMul OMoMacchl U MUPaMUL TPOAYKIUH
(oHeprun) ?

N300pa3ure B BHJE PHUCYHKOB (CM. pHC.5.3)IpuUMeEpbl SKOJOTHYECKUX MHUPAMHUI IS
SKOCHCTEM CyIIM W Bojgoema. Kakoil ypoBE€Hb B SKOJOITMYECKOW MHUPAMHUAE MOKET 3aHUMATh
yenoBek? OTBeT 00oCHYyiiTE

3ananue 6. Borumcnute , moib3ysch npaBwioM 10 %, nomto sHepruu, nmoctynarolied Ha
YeTBEPThI TPO(UUECKUH YpPOBEHb, NIPU YCIOBHU , YTO OOILEE KOJIMYECTBO PHEPIrUU Ha IEPBOM
ypoBHe cocTaBisuio 1000 yCI0BHBIX €IMHULL.

3apanue 7: [lectuuma AT, Hamenmuil mumpokoe npuMeHeHne npu 60pboe ¢ HaCeKOMBIMU-
BpeautessiMu B 1970-e ronbl, ObUT CITyCTsI HEKOTOpOE BpeMst 3amnpeiieH. OObsICHUTE, UCTIONIb3Y ST
puc. 5.4, mouemy 3TO IIPOU3O0ILIO.

3amanue 8: OkocuctemMaMm M Ouocdepe, Kak IJI0OATBHOM 3KOCUCTEME, MPUCYILE TaKoe
CBOMCTBO, KaKk IMEP’)KEHTHOCTb. BpiOepuTe npaBuiIbHOE OIpeIesIEHNE 3aKOHA IMEPKEHTHOCTH:

a) CrnaraeMple 1IeJI0T0 HE OKa3bIBAIOT HA €r0 CBOWCTBA HUKAKOTO BIIUSHHSL.

0) Llenoe umeet ocoOble CBOICTBA , OTCYTCTBYIOIIUE Y €0 YacTel.

B) Llenoe ecth cymMma ciararoiux ero COCTaBHbIX YacTew.

Bo3HukHOBeHME
JKU3HU Bo3HUKHOBEHME YeI0BEKA
HEKHMBOE ‘:"> KHUBOE ‘:"> 4eJI0BEYECTBO
«lIepBas «Bropas «Tperps
IpUpOIa» IIPUPOJA» IPUPOIA»

A4 N
YckopeHue KpyroBOpoTOB BEIIECTB U MOTOKOB YHEPTUU

Puc. 7. Monens 3Bomtoruu 6uocdeps (no M.M. IlIsen, H.A. JloO6potuna «buocdepa u
yenoBeuecTBoy, 2004)
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4qTo

3amanue 9: K mpoueccam , mpoucxofsimuM B Ouocdepe, 4yacTo NMpUMEHSIOT npuHuui Jle
[latense — bpayHa, u3BecTHBIA BaM U3 Kypca XUMHH, A OOBSCHEHUS MPUYMHBI OJEP)KAHUS B
o6uocdepe ypaBHOBEILIEHHOTO IMHAMUYECKOT0 cOCTOsIHUA. Beeobias cBs3b SBIEHUI BEAET K TOMY,
KaX/J0e H3MEHeHHe B Ouocepe MOKET IMOBIE€Yb 3a COOOW Jpyrue, 4YacTo COBCEM
HeokuJaHHble nocaeacTBud. C MOMOIBIO puc. 7 HM300pa3uTe CXeMy B3aUMOJCHCTBUI MEXITy
KOMIIOHEHTaMHU OKpY>KaloIllel Cpefpl, MpoleccaMyd U sBiIeHUAMU. CTpenkaMu M IyHKTUPHBIMHU
JUHUSAMH 0003HAubTe NpsSMbIe M OOpaTHbIE CBSA3M, MOCIEACTBHUS M JIpyrHe B3aUMOJICHCTBUS U

OTBCTHBIC pCaKNU MPUPOIHBIX O6’B€KTOB, KOTOPBIC CUUTACTC HeO6XOI[I/IMBIM OTMCTHUTD.

3aganue 10
1. CocrtaBuTh cxeMy MHUIICBOW LENU W3 TMEPEUYUCICHHBIX OPTraHU3MOB, OOO3HAYUTH

Tpouyeckue ypoBHU M JaTh UM OINpEAeNeHUs, yKa3aTh, K KAKOMY TUIIy OTHOCHUTCS IHILEBas

OCIIb:

a) JTMYUHKH MMaJaIbHBIX MyX, MEPTBOE JKHBOTHOE, JIATYIIKA, OOBIKHOBEHHBIH YK;

0) nuca, TpaBa, KpOJIUK;

B) JIUCTOBAS TOJICTHIIKA, JOXKIEBOU YEPBB, ICTPEO-TIEPETICISITHUK, YePHBIN IPO3I;

) 60XbsI KOPOBKA, TJIsl, COCHA, HACEKOMOSIHAS MITHLIA, MAYK;

1) KyJIUK, OeperoBasi yJIMTKa, COpoka, (PUTOIIaHKTOH;

€) 3eMJIepoiiKa, 10KI€BOW YepBb, OMABIIAs JIUCTBA;

) 3eMJIepoliKa, TlayK, HEKTap, COBa, MyXa; 3) KOpOe/l, JITell, IPeBECHHA,

1) MBIIIb, 3341l, CEMEHA;

K) JIMYUHKU HACEKOMBIX, TOp(, Xapuyc, Oemnblii MeBEeb.

2. Ha puc. 8 nokaszanbl MOTOKU SHEPIHHU, IPOXOASAIIEH yepe3 HEOObIIYI0 YacTh JIyTOBOH

O9KOCHCTEMBI.

a) KaKoBa BaJIOBasi MEPBUYHAS IPOAYKIIHS 3]1aKOB U Pa3HOTPABHS?
0) kakoBa 3¢ (PexTUBHOCTH (HOTOCHHTE3A, T.€. MPEOOPA30BAHMSI TIOCTYHAIONIEH COJTHEUHOM

SHEPrUM B BAJIOBYIO MPOAYKLHUIO?

B) UEMY paBHA NPOAYKIHS N1ayKOOOpa3HbIX? I') UeMy paBHA MPOAYKLHUS CApAHYOBBIX?

1) CKOJIBKO SHEPTHH TEPSETCs MIPH JbIXaHUHU U BbIIEICHUHU (eKaluil y MONEBbIX MbIIIECH?
€) KaKue OpraHu3Mbl SBJISIOTCSA IPOAYLEHTaMU?

) KaK1e OpraHUu3MBbl SBJISIOTCS EPBUYHBIMU KOHCYMEHTaMu ?

3) KaK1e OpraHu3Mbl SIBJISIFOTCSI BTOPUYHBIMU KOHCYMEHTaMu?

M) KaK1e OpraHu3Mbl OTHOCSATCS K aBTOTpodam, rereporpodam?

3. Jns skocucTeM, yKa3aHHBIX B TaOJl. 1, paccuumTaTh 4YHCTYH0 MEPBUYHYIO MPOIYKIMIO,

MPOAYKTHBHOCTH cooOIiecTBa. CpaBHUTh 3KOCHUCTEMBL. [10SICHUTH, KaKHe COOOIINECTBA SBJISIOTCS CTAOMJIBHBIMU U

OYeEMY.
Tabmura 1
[omoBas NpOAYKIHUs B 5KOCHCTEMaX, KKajl/ M* B TOJL

[TokazaTenn DKocucTema

MOTOKA

SHEpruu [Tone | ITocanka | CocHoBslii | Bonbmoii | Joxneoii | [IpuOpexHbIit

B

DKOCUCTEMAX | JIOLEPHBI | COCHBI Jec pyuen Jiec MIPOJIKB
Banosas
nepBUYHAas
MIPOTYKITHSI 24400 12200 11500 20800 45000 5700
Jpixanue
aBTOTPO(OB 9200 4700 6500 12000 32000 3200
JIpIxaHue
rerepotrpodo
B 800 4600 3000 6800 13000 2500

C IMOMOIIBIO PUCYHKOB BBIITIOJHUTH CICAYIOIIUC 3aIaHUA:




a) B mupaMuJe A nepBUYHbIE IPOAYLEHTHI (PACTEHHUS1) — OPraHU3Mbl MaJIbIX Pa3MEPOB, a
YHUCJICHHOCTh UX BBIIIE YUCICHHOCTU TPABOSIHBIX )KUBOTHBIX. ONUIINTE U OOBSICHUTE Pa3IHUuUs]
Mexy nupamuaamMu A u b;

0) JXryTukoBble mpocteimue Leptomonas mnapasuTHpPYOT Ha MEJNKHUX HACEKOMBIX,
TBICS'YM WX MOTYT OBITh HaiAeHsl B ogHOM Osoxe. [locTpoiitTe mupamMuay YHMCIEHHOCTH Ha
OCHOBE CJIEJYIOLIeH NUIIEBONW Ienu: TpaBa — TPABOSHOE MIIEKONMTaromee — Osoxa —
Leptomonas;

B) JaiiTe 00BsICHEHUE pa3Inuus Mexay nupamuaamMu A u B.

<4— Koucymenmul 3-20 nopsioka
<«— Koncymenmol 2-20 nopsoka —»
<4— Koncymenmul 1-20 nopsioka —»
<+— [Ipooyyenmul >
A B
<——— Koncymenmul 3-20 nopsoka
<«—— Koncymenmot 2-20 nopsaoka
<— Tpasoaonvle

<4— Pacmenus

Puc. 8. Dxomoruueckue nupamMuJibl YUCJICHHOCTU

5. Tlonp3ysack NpaBUJIOM 3KOJOIMYECKOH NUpaMUbl, MOJCUMTANTEe, Kakas IUIOLIA/Ib
COOTBETCTBYIOILIETO OMOreoLeH03a MOXET BBIKOPMHUTH OJIHY OCOOb IOCJEIHEro 3BEHa B LIENU
UTaHUS:

a) MJIAHKTOH — HEeXMINHas pbi0a — myka 10 kr;

0) MJIAHKTOH — HEXMIHAasl ppl0a — CKOMa 5 KT;

B) IUIAHKTOH — HEXUIIIHAsI ppl0a — OpJIaH-0eI0XBOCT 6 KT;

) pacteHus1 — 0ECII03BOHOYHbIE — KapH 3 KI.

Buonoruueckas npoayKTHBHOCTh INIaHKTOHa 600, moHHOM pacturensHocTH 1000 /M7 B
roJ (B mepecueTe Ha CyXyro OMomMaccy).

6. Ilo maHHBIM, MPUBEIECHHBIM B TaOJ. 2, ompenenuth, Kakoil W3 BHIOB Gonee >(PPEKTHBHO
HCIOJIB3YET DOHEPIUIO MU Ha POCT U HAKOIIJICHUE KUPOBBIX 3aI1aCoB.

Tabauma 2
[Iponykumsi, ThIC. Kaj/ Ta
Bun Kopm Bropuunas
OTPeOJICHHBIN YCBOEHHBIN MPOAYKIUS
Mauiblii CyCIuK 535 427 40
CTenHoM CyCIuK 278 206 54

7. Ilo nanHbIM Tabu. 3 paccunTaTh KOJMUECTBO YCBOCHHOM MUILM U TY YaCTh YCBOCHHOM
MU, KOTOpasi UACT Ha MeTaboNIM3M U Ha MpUpOoCcT Ouomacchl. Ha uro pacxomayercs OombImast
94acTb SHEPTUU MUIU?
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B nosrynycteine [Ipukacnus, Kr/ra cyxoit Macchl

Tabmua 3
[Tokazarenu Tpoduueckoil 1eATeTbHOCTH CYCIHKOB

T'on Ypoxai H3paro KopmoBsie DKCKpe- ITpupoct
pacTeHuit CyCIIUKaMH OCTaTKH MEHTBI OrOMaccChI
MONYJISIUAN
2005 1320 250 115 21 4,3
2006 790 280 95 12 2,9
2007 1540 410 255 17 2,3

8.3Has mpaBWIIO JECSATH NPOLICHTOB, pacCUUTaiTe:

A. CKOJBKO HYKHO TpaBbl, 4TOObI BBIPOC OJMH OpeJl BECOM 5 KI. YPOBHHM IHILEBOMN
LIENH: Opell, TpaBa, 3asll.

b. Ckonbko moHamoOUTCS (UTOIIAHKTOHA, YTOOBI BHIPOCIIa OJHA Iyka BecoM 10 Kr.
VYpOBHM MUILEBOH LIENH: 300IJIAHKTOH, MEJIKHE PBIObI, II[yKa, OKYHb, (PUTOIIAHKTOH.

B. Ckonbko moHamo0uTCs (PUTOIUIAHKTOHA, YTOOBI BEIpOC OMH MeaBenb BecoM 300 kr.
VY pOBHM MUILEBOH LIENH: JIOCOCh, MENIKHE PbIObI, MeJIBE/b, 300IUIAHKTOH, (PUTOIUIAHKTOH.

I'. CxonpKko TIOHAI00UTCS (PUTOTTAHKTOHA, YTOOBI BEIPOC OJUH CHHHN KHUT BecoM 150 T.
VY pOBHM MUILEBOM LENHU: CUHUM KUT, GUTOIIAHKTOH, 300IJIAHKTOH.

9. CooTHECUTE MOHATHS, 0003HAYAIOIINE PA3IUIHBIE CITOCOOBI TOOBIBAHUE MHIIIH, C UX
OIpe/IeIEHUsIMHU U PACHIUILUTE B OTYETE:

a) Tapasur;

0) dunpTparop;

B) XHIIHHK;

r) cobuparens;

1) TacyIIUNcs OpraHu3M.

Onpenenenus:

A. OpranusMm, KOTOpbI aKTUBHO pa3bICKUBAeT M YOMBAaET OTHOCHUTEIBHO KpYIHbIE
JKEPTBBI, CIIOCOOHBIE YyOeraTb, IpATaTbCs WA COMPOTUBIIATHCS.

b. Opranusm (uMmeromuii, Kak IPaBUIO , HEOOJBIINE pa3MEpPbI), KOTOPHIM HCIOIb3YET
JKUBBIE TKAaHU WIM KJIETKH JPYyroro OpraHu3Ma B KauecTBE HCTOYHUKA IMUTaHUA M CPEAbl
oOuTaHus.

B. Opranusm, KOTOpbIH MOTJIONAaeT MHOTOUUCIIEHHbIE MUIIEBbIe 00BEKTHI, KaK MPaBUIIO,
PacTUTEIBHOTO MPOUCXOXKACHUS, HA KOTOPbIE OH HE TPATUT MHOT'O CHJL.

I'. BonHoe ®HBOTHOE, MPOLIEKUBAIOLIEe yepe3 cedst BOAY C MHOTOUUCIEHHBIMH METKUMHU
OpraHu3MaMu, KOTOpPbIE CITy’KaT eMy MUIIEH.

J1. OpranusM, KOTOpBIH pa3bICKUBAET U MOENAET OTHOCUTENIBHO MEJKUE, HECTIOCOOHbIE
yOerarb ¥ CONPOTUBIIATHCS MUILEBBIE OOBEKTHI.

10. HazoBuTe THN MNUIIEBBIX OTHOLICHWH (Mapa3uTu3M, (QUIbTpalus, XUIIHUYECTBO,
COOHMpaTENhCTBO, MACTH0A), KOTOPBI COOTBETCTBYET CIEAYIOUINM IapaM B3auMOJICHCTBYIOIINX
OpPraHU3MOB, U PACIUILUTE B OTYETE:

a) 3as11 — KJIeBep; 0) AATeN — KOPOEbl; B) JIMCa — 3asll; T') YEJIOBEK — acKapua; 1)

MeJIBEeJIb — JIOCh; €) Me/IBEIb — JIMUMHKHU IUeJT; ) CHHUNA KUT — IJIAHKTOH; 3) KOPOBa —

TUMO(EEBKa;

1) rpul-TpyTOBUK — Oepe3a; K) Kapl — MOTBLIb; JI) CTPEKO3a — MyXa; M) MOJUTIOCK

0e33y0Kka — mpocTeime; H) T — HaBesb; 0) TyCEHHIa CHOMPCKOTO MIETKOIpsiaa —

NUXTa; 1) Ky3HEUHMK — 3J1aK MATJIMK; p) TyOKa — MPOCTEHIINe; C) BUPYC TPUIIIIA —

YEJIOBEK; T) Koajia — 3BKaJIUIT;

y) XOJIEpHBII BUOPHOH — YelloBeK; (p) O0Xkbsi KOPOBKA — TJIsl; X) MypaBbeJ — TEPMHUTHI.

11. IIpouuTaiiTe CIUCOK OPraHU3MOB, COCTAaBbTE TAONIMIy M YKaXHUTE, K KaKUM W3
MEPEYHCIICHHBIX TPy OHH OTHOCSTCS.

I'pynmsr:

A. ®utodaru. b. 3oo¢aru. B. [Tapasutsl.
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I'. CumOuonTtsl. /1. Jetputodaru.

Cnucok opraHu3MoB: BOJIK, nanoyka Koxa, pocsiHka, MKCOJIOBBIM KJeml, IIyKa, camKa
KOMapa, CJIOH, OBIUMH T1eneHb, naadHUs, MAOXKIEBOH 4YEpBb, JWYMHKA HABO3HOW MYXH,
KOJIOPAJICKHIA JKYK, KPOIIUK, paK, pbICh, TPUO-TPYTOBUK, OBIIA, KapH, KIyOEHbKOBbIE OaKTEepuH,
KyK-ckapabeil, moa0epe30BUK.

12.CoctaBbTe TabnuIly, BEIOpAB MpearaeMble MOHITHS U COOTBETCTBYIOIINE UM
ONpeAeJICHUsI TUIIOB BO3/ICUCTBUA.

[Tonsitue Onpenenenue
[TousTHs:
a) MyTyanu3M (CuMOmn03); 1) KOMMEHCAJTU3M;
0) HelTpamu3M; €) KOMMEHCaIU3M (HaxJIeCOHUYECTBO);
B) KOHKYPEHIHS; ) MapasuTU3M;
') aMEHCAJIU3M; 3) XMIHUYECTBO.
Onpenenenus:

A. B3auMoseiicTBre IBYyX WM HECKOIBKUX 0COOEH, TTOCIIEICTBUS KOTOPOTO JIJIsi OJTHUX
OTPHUIATENBHBI, & ISl APYTUX Oe3pa3IryHBI.

b. B3aumogeiicTBre 1ByX WM HECKOJIBKUX 0COOEH, MPU KOTOPOM OJIHU UCHOIb3YIOT
OCTATKU MUIIH JIPYTUX, HE MPUYUHSA UM BpeJa.

B. B3auMoBBITO/THOE B3aMMOICHCTBHE IBYX WJIH HECKOJIBKUX 0COOCH.

I'. BzaumopeiicTBue ABYX WJIM HECKOJIBKUX OCOOEH, MpU KOTOPOM OJUH MPEJOCTaBISET
yOXKHINa IPYTUM U 3TO HE IPUHOCUT XO3SMHY HU BpeJa, HU TMOJb3bI.

J1. CoBMecTHOE 0OMTaHKE JBYX 0COOEH, HEMOCPEACTBEHHO HE B3aUMOICHCTBYIOIINUX
MEXTy COOO.

E. B3aumoseiicTBue IBYX MM HECKOJBKUX 0COOEH, UMEIONINX CXOMHBIE MOTPEOHOCTH B
OJIHUX U T€X K€ OPTaHMUYECKHX pecypcax, 4YTO MPUBOIUT K CHIKEHHUIO )KH3HEHHBIX IMOKa3aTenei
B3aMMOJICHCTBYIOLINX 0COOEH.

K. B3aumopeicTBue ABYX MM HECKOJBKUX OPraHU3MOB, IIPU KOTOPOM OJHHU THTAIOTCS
YKUBBIMU TKaHSAMH WJIH KJIETKAMHU U MOJY4YalOT OT HUX MECTO MOCTOSHHOTO WU BPEMEHHOTO
oOuTaHus.

3. BaumoseiicTBue IBYX UM HECKOIBKUX 0COOEH, pU KOTOPOM OJIHU MOENAI0T JPYTHUX.

13. B3aumoneicTBUE [BYX OpPraHM3MOB TE€OPETUYECKH MOKHO TMPEJICTaBUTHh B BHUIE
MapHBIX KOMOMHAIIMI CUMBOJIOB «+», «—» U «0», TIIe «+» 0003HauaeT yIydIIeHHUE TOJI0KEHHUS
JUISL OpraHuM3Ma, «—» — yXyameHwe u «0» — OTCYTCTBHE 3HAYUMBIX HW3MEHEHHH TMpH
B3aumojeiictBur. OO03HaubTe TMpeajaraeMble  TUIBI  OMOTHYECKUX  B3aWMOJACUCTBUMN
(XMIIHUYECTBO,  MyTyaliu3Mm  (CUMOMO3),  Mapa3uTH3M,  HEWTpalu3M, KOHKYpPEHIHS,
KOMMEHCAJIU3M (HaxJIEOHHYECTBO), aMEHCATN3M, KOMMEHCAIU3M) COOTBETCTBEHHBIMU TTAPHBIMU
KOMOWHAIIASIM CUMBOJIOB «+», «—», «O». [IpuBenuTe mpumMepsl 3TUX B3aUMOOTHOIIIEHUH.

14. PaccmoTpute rpaduk 3aBUCIMOCTH YUCICHHOCTH 00Kbei KOPOBKH OT TeMIIepaTyphl
OKPYXaIOIIeH Cpebl.
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HUCNeHHOCTL
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VYKaxute cieayromne napameTpsl:

A. TemniepaTypa, onTUMallbHasl AJis 3TOro HacekoMoro. b. Jlnanazon temneparyp 30HbI
ONTHUMYMa.

B. Jlnanazon temnepatyp 30HbI ieccumyMa (yraetenus). I'. J[Be KpuTH4eCcKre TOUKH.
J. IIpenensl BBIHOCIMBOCTH BUAA.

KoHTposibHbIE BOIPOCHI

1. Yrto Takoe axocucreMa?

Kak noapasnensercs mo THIy TUTaHUsS OMOTUYECKUI KOMITOHEHT?

[TacTOuIHBIE U TETPUTHBIC MUIIEBHIE TIETTH.

Tpodudeckne ypoBHU MUIIEBHIX IIETICH.

DKOJIOTHYECKUE TUPAMUJIBI.

[IpoayKTUBHOCTH YKOCUCTEMBI.

YHuBepcanabHasi MOAENb MOTOKA SHEPTUU B AKOCUCTEMAX.

Nownhkwh

Hoocgepa

4,5 mupA JeT SBOJIONMM MPHUBENM HAlly IUIAHETY K IVIaBHOM BEpIIMHE — BO3HUKHOBEHHIO
pasyMa , U Terepb pa3yM CTAaHOBHUTCS IJIaBHBIM (PaKTOPOM, OIMPEEIISIOUIMM BeCh X0/ JalbHEeHIIeH
IBOJIIOLIMH 3EMIIN.

[lonatue «Hoochepa» OTHOCHUTENILHO HOBOE, OHO HE TMOJIyYWIO OKOHYATEIbHOTO
OOLIENPUHATOTO CMBICIIOBOTO 3HaYeHUsI. B HacTosiee BpeMsi MOXKHO BBIIACIUTh TPU UCTOJIKOBAHUS
TepMUHa «HOOCc(hepay:

- [Tonstue «HOOChepa» KaK «MBICIAIIUI clIoi 3eMin» BBEIEHO (PAHIY3CKUM
¢unocopom u aunrpomosorom IIeepom Teitsipom ne I[lapnenom B 1925 1., o4eBHIHO, TOJ
BiusHUeM uneid B.U. Bepnaackoro
2. 6uochepe. B mepuon 1922-1923 rr. BepHaackuii uuTan MK JEeKIUi mo Ouocdepe B
Cop6onne (ITapmwxk-ckom yHUBepcuteTe), U Teitsipom ae [llapaen ObuT XOpoIIo 3HAKOM C PyCCKUM
YYEHBIM.

- B.. BepHaackuii, 3aMMCTBOBaB yAAa4HbIA TEPMHUH, IPUAAT €My Ipyroil cMmbeicia. OH
nojpazymeBan mojJ Hoocepoll yacteh Ouocdepsl, NmpeoOpa3oBaHHYIO HAYYHBIM TBOPYECTBOM
YeII0BEKA.

B konne XX cronmetus Hoocdepa paccMaTpuBaeTcs HE Kak 3eMHas 000JI0YKa, a Kak Bce
MIPOCTPAHCTBO, B TOW WJIM HMHOM CTENEHU OXBAu€HHOE JeMcTBHEM uejoBeueckoro pasyma. K
Hooc(epe OTHOCAT U Ty 00JIaCTh KOCMHUYECKOTO MPOCTPAHCTBA, KOTOpPasi K HACTOSIIEMY BPEMEHH
JIOCTUTHYTa KocMHuYecKuMu Kopabmsmu. B.M. Bepnaackuili mokasan, 4To Bech XOJA pPa3BUTHS
ouocdepsl Benm K pa3BuUTHIO pasymMa. OH cuMTal, YTO TOSBJICHHWE CO3HAHMUA — IIOKa3aTellb
(dbopMHpOBaHUS HOBOM IJIaHETAPHOU CTPYKTYphI, HOBOM reochepsl — ceprl pazyma.
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B.M. Bepnanckuit mmcam: «Bce cTpaxu W paccykAeHHsS... O BO3MOXHOCTH THOEIH
LIUBWJIN3AIUN CBS-3aHbl C HEJIOOLEHKOW CHJIBI M TIYOMHBI T'€0JIOTMYECKHUX IPOLIECCOB, KaKUM
SIBJISICTCS] TIPOUCXO AN HBIHE, HAMH TIEPEKUBAEMBIH, TTepexo] ornocdepsr B Hoochepy».

3amanue 11: Hoocdepa (B 10ci0BHOM IepeBojie - cdepa pasyma) - BbICIIAs CTHsI pa3BUTHUS
ouocdepsr . D10 cdepa B3aMMOICHCTBHS TPUPOALI M OOIIECTBA , B MIpeaesiax KOTOPOW pasyMHast
yejoBeYecKasi JesITeIbHOCTh CTAHOBUTCS TJIaBHBIM, OMNpeAesstomnM QakTopoMm pa3Butus. B.M.
Beprackuii, BEISIBUB T€OJIOTHUECKYIO U IJIAHETAPHYO POJIH )KUBOTO BEIIIECTBA, BHIJICIINI YEIIOBEKA
KaKk MOIIHYIO TEOJIOTUYECKYI0 CHIy. YYEHbIM mucaj, 4TO CTaHOBJIEHHE HOOC(hEpbl «eCcTb He
CllydaifHOEe sIBIICHHE Ha Hallel IUIaHEeTe», a «IPUPOJHOE SIBICHHE», BEAb YEJIOBEK H3MEHUII
«BEUHBI Oer reOXMMHYECKHX HUKIOBY». [lo kakuM mpusHakam , mo mMHeHui0 B.U. Bepnanckoro,
MOXXHO CyAHTh O mepexojae omochepsl B Hoochepy ? s oTBeTa Ha ITOT BONPOC UCIOJIB3YHUTE
JOCTYIHBIE HHPOPMAITMOHHBIE HCTOYHUKH.

3ananue 12: MecTopoXaeHusl CBUHIA, PTYTH, ypaHa, KaMEHHOro yris, HedTu, rasza
o0pa3oBaiuCch B JaJEKOM TIe0JIOTMYecKOM mpouutoM. OHM HUKOTAa HE YYacTBOBAJIM B
€CTECTBEHHOM OHOC(EpHOM KPyroBOPOTE, OJJHAKO ITOCIIE TOTO, KaK OBLIA BOBJICYCHBI YEJIOBEKOM B
XO3AHCTBEHHYIO JI€STEbHOCTh, OKAa3aJIUCh BKIIOUYEHHBIMH B OMOT€OXMMHMUYECKUI KpPYTroBOPOT
3emmn. IlpoananusupyiiTe, yeM OOyCIIOBJI€HA IMOTPEOHOCTh YEIOBEYECTBA B OTUX IMOJIE3HBIX
HCKOTIaeMbIX, Ha KaKOM MPUOIU3UTEIHHO CPOK UX XBAaTHUT, KAKOE KOJIMUYECTBO OTXOJI0B 00paszyeTcs
npu ux 1o0brde, mepepaboTKe, TPAHCHOPTHPOBKE M OICHUTE ONACHOCTh IIPU BOBIICUYCHUH
COeZIMHEHUH CBUHIIA, PTYTH, YpaHa, yriiepojaa B OuocdepHble KpyrOBOPOTHI.

3amanne 13: Ilytm cmaceHMs W pa3BUTHSA YEJIOBEYECTBA B YCJIOBUSAX IIIAHETAPHOTO
HKOJIOTMYECKOTO KPHU3UCA PACCMATPUBAIOTCSA YUCHBIMU-(DYTYypOJIOraMy B HECKOJIBKMX BapHaHTaX:

a) y4eHbIe YK€ B Ommkaiiliee BpeMs H300pEeTYyT HOBBIE CIOCOOBI TMOJYYCHHS JCIIEBON
SHEPIUUM U MNPUAYMAIOT JOJTrOBEUHBbIE CyIllepMaTepualibl, Ha IPOU3BOJCTBO KOTOPBIX HE
noTpeOyI0TCs HEBO30OHOBIISIEMBIE PECYPCHI, a TIOTOMY HE CIIEIYeT MX SKOHOMHUTH celdac;

0) moJsie3HbIe UCKOIIAEMbIE TPATSTCS, a OKPYXKAIOIAs Cpelia 3arpsA3HAETCs TaK CTPEMHUTEIBHO,
YTO HET HUKAaKOM HaJEXKJbl HAa BBDKMBAHHE 4YEIIOBEUECTBA B YCJIOBUSX HAJIBUTAIOMIETOCS
r7100aJIbHOTO KOJIOTUYECKOr0 KpU3Kca, Beb KPYIHbII Ou3HEC, OT BIAaCTU KOTOPOTO 3aBUCST BCE,
HUKOT/Ia HE 3aX04eT CHHU3UTh TPHUOBUIb, YTO HEW30EKHO TMpPH OpTraHU3alMH CEePhE3HBIX
MIPUPOIOOXPAHHBIX MEPOIPHUSITHIA;

B) YeJlOBEUECKasl IMBUIIM3ALIUS COXPAHUTCS, €CITU MMOKOJICHHUSAM, KOTOPBIE MPHUIYT TOCIE HAC,
JIOCTaHETCS <OKUBasH IUIaHETa M JOCTAaTOYHOE KOJMYECTBO PECYpPCOB , HO Ul 3TOr0 HeoOxoauma
rapMOHU3AIMs B3aMMOOTHOIICHUN 4YeJIOBEKa M IPHPOJBI, CO3JaHHE OOIIECTBA YCTOHYHMBOTO
pasBUTHA, T. €. TAKOr0, KOTOPOE PABHOMEPHO YBEIMUYMBACT OJIArOCOCTOSHUE JIIOACH, HE paszpylias
oKpykarmiei cpenpl. Kakoit u3 BapuaHTOB KakeTcsi BaMm HaumbOoisiee peamuctudabiM? OTBeT
obocHyiiTe.

dopMa OTYETHOCTH:
®opMoii OTUETHOCTH IO MPaKTHUECKON padote saBisercss OTUeT, KOTOPbIH J0JKEH COJAEpKaTh 1IeJb
paloThl, pacyeTsl, pe3yabTaThl, BHIBOJIBI.
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Axanemus, 2000. - 240 c.
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KoHuTponbHbIe BONIPOCKI 1151 CAMOIIPOBEPKU
1. Yem oriMyaeTcss MPOU3BOJCTBO MPOAYKIMU B Omochepe eCTeCTBEHHOH 3KOCHCTEMON OT

IIPOU3BOJICTBEHHOMN JESITEIbHOCTH, OCYIIECTBISIEMON YEJIOBEKOM B arpo3KOCUcTeMe?

2. Opranu3Mbl pacTeHUM, KUBOTHBIX U 4esoBeka Ha 50-95 % cocToAT u3 BOAbI U BKIOYAIOT
okosio 70 XuMuYeckux 3jeMeHTOB. Kak 3TO CBSI3aHO C KOHIIEHTPAMOHHON (PyHKLHEH >KHUBOTO
BeliecTBa B Ouocdepe?

3. Atmocdepa, ruapocdepa u turocdepa cBA3aHbl MEXLy COO0N U B3aUMOIEHCTBYIOT Yepes:

a) MouBy; 0) BUXpU BO3]lyXa; B) IOTOKH BOBI; T') Ouochepy.

4. Kakue atmoc¢epHble Ta3bl UMEIOT IPEUMYIIECTBEHHO OMOT€HHOE MTPOUCX0XKICHHUE:

a) KUCI0po; 6) BOIOPOL; B) 030H; I') TEJIHIA; 1) a30T; €) aproH; ) YIJIEKHCIbIN ra3;

3) OKCH/IBI CEpBI; ) OKCHUJIBI a30Ta.

1. YenoBek [OMKEH MEpEeHTH OT MO3ULUHM aHTPONOLEHTpU3MA K OHOLCHTPU3MY
(3KOLIEHTPU3MY), TOCKOJIbKY OH — 4acThb Ouocdepbl, KOTopas (OpMUpPYET TaKHE YCJIOBHS €ro
KU3HH, KaK:

a) CWJIa TATOTEHUS 3€MIIH, YUCTask BOJIa, 030HOBBIH IKPaH;

0) Kuciopo aTMOC(epbl, MAarHUTHOE 110JIe 3eMJIH, IIJI0JJOPOIHAS [TOYBA;

B) IJIOJIOPOJIHAS TTOYBA, YMCTasl BOJIA, IPUTOTHBIN JIJIsl IBIXaHUST aTMOC(EPHBINA BO3/IYX;

I') IUIOI0PO/IHAS TT0YBA, YACTAs BOAA, OJAronpHUsTHBIM KIMMAT, TPaBUTALHSL.

2. buonoruueckuii (Mablil) KpyroBOpoOT siBiseTcs QyHKIUEH:

a) coo01IecTBa MPOU3BOIUTENCH U pa3pyLIUTENIeH OPraHNYeCKUX BEIIECTB;

0) cooO1recTBa MPON3BOIUTENCH U pa3pyIINTENIe OPraHUYECKUX BEIECTB;

B) COOOIIECTBA MPOAYIICHTOB U KOHCYMEHTOB;

I') coo0I11ecTBa MPOU3BOAUTENEH, TOTPEOUTENEH U pa3pyIIUTEIeH OpraHMuYeCKUX BEIIECTB.

7. B 3arps3HeHHON MeCTUIMIAMH 3KOCHUCTEME JIyra BpelIHble BELIECTBA HAKaIUIMBAIOTCS B
HauOO0IbIIEM KOJIMYECTBE B OPraHU3Max:

a) pacTeHHii; 0) TPaBOSIIHBIX )KUBOTHBIX; B) XHIHUKOB; I') HACEKOMBIX-OIBUIUTEIIEH.

8. B sxuBOoM BemiecTBe Onocdhepsl 3eMiIi B HAUOOJBIIIEM KOJTMYECTBE MPUCYTCTBYIOT:

a) yriepo, BoJopo1, Kanblwid, (hocdop;

0) yriepo, a30T, KUCIOPO/, BOJIOPO;

B) yIJIepoJi, a30T, KUCIOPO, KaJIuii;

T) yIJIepo, 030H, BOaopo, dhocdop.

9. Kakoe pa3BuTHE 4eI0BEYECTBA MOXKHO CUUTATh YCTOWYUBBIM:

a) Takoe, IpU KOTOPOM OOIIECTBO Pa3BUBAETCS, HO HE pa3pyllIaeT CBOEH MPUPOIHON OCHOBBI;

0) Takoe, Mpu KOTOPOM MPUOPUTETHBI HHTEPECH FKOHOMUYECKOTO PAa3BUTHS;

B) TaKO€, IPU KOTOPOM IJIABEHCTBYET PELICHHE SKOJIOTHUECKUX MPodIiem;

I') TaKoe, IPH KOTOPOM YJIOBJIETBOPSIFOTCA MOTPEOHOCTH HBIHEIIHETO MOKOJICHUS JIFOJIeH, HO
JIUILIAIOTCA TaKOH BO3MOKHOCTU Oyylue MOKOJICHUS
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IIpakTHyeckoe 3anaTHe Ned OueHKA IKOJOTHYECKOrO0 COCTOSIHMS Bo3ayxa MexaHu3m
00pa30BaAHMA KHUCJIOTHBIX J0XKIEH

Lenb paGotel: yrayOnenue 3HaHUH 00 aTmocdepe, 00 HKOJOTHMUECKUX Mpobiemax,
OOYCIIOBIICHHBIX 3arpsi3HEHHEM BO3/yXa, OILEHKAa S3KOJIOTHYECKON 0e30macHOCTH
aTMOC(EpHOTro BO3AyXa, U3yUYUTh MEXaHU3M 00pa30BaHMsI KUCIOTHBIX JOXKAEH

3azaHue:
1. Tlo mpemaoKeHHOMY TEKCTy COCTaBUTh cxemy «MexaHu3M 00pa30BaHUSI KHCIOTHBIX
0Ca/IKOB»;
2. W3yunts W mipeACTaBUTh TpauuecKku KHUCIOTHOCTh OCAagKOB B BalleM pailoHEe Ha
NPOTSHKEHUH 2 HeNeNnb, coOupas MOXIb (CHEr) B YHCThIE CTEKISHHBIE EMKOCTH
HEIMOCPEICTBEHHO MPHU BHIAJACHUHN OCAIKOB.

ITopsA10K BBINOJIHEHUS:
3arpsi3HEHUE BO3/yXa OKAa3bIBAeT BIMSHUE HAa KIMMAT, 3[I0POBbE JIIO/IE€, COCTOSIHHE OUOTHI.

HeratuBHoe Bo3JeiicTBHE NpU ATOM MPOUCXOJUT M B pE3yJbTaTe MPSAMOro KOHTAKTa C
3arps3HEHHBIM BO3AYXOM, U B pe3yJbTaTe BBIMAJCHUS 3arpsA3HAIONIMX BELIECTB U3 arMochepsl, U
BTOPUYHOI'O 3arps3HEHUs OKpy»kawoled cpeabl . ['a3oBble BBHIOPOCHI HAHOCIT 3KOHOMHUYECKHIM
yiep6 u3-3a MOTEepH BELIECTB , KOTOPBIE MOTJIN ObI ObITh UCIOJIB30BAaHbl B CMEKHBIX OTpaciix. 13-
3a 3arps3HEHUs BO3AyXa IPOUCXOIUT pPAa3pylICHHE MaTepHalioB, 0OOPYIOBaHHUS, COOPYKEHUH,
MHOT'HE IMOJUTIOTAHTHI BBI3BIBAIOT OO0JIE3HUM M THOEIb JOMAIIHUX M JUKUX KUBOTHBIX, JIECHBIX W
KyJbTYpHbIX pacTeHuil. [locuntano, yTo 3KOHOMHYECKHE TOTEPHU OT 3a00JEBaHUM U CMEPTHOCTH
JIOJEN B CBA3M C 3arpsi3HEHUEM BO3IYIIHOM Cpelbl COCTABISAIOT €XKEroJHO 6 MIpI. JOJUIapOB
CLIA.
JKoJiorusi aTMOC(EpHOro BO3ayxa

Pa3mepsl armocdepbl M0 CpaBHEHUIO C JPYIMMM TI'€OJIOTMYECKMMH pe3epByapaMu 3emMilu
HEBEJIMKH, YTO JIeNIaeT €€ BeCbMa UyBCTBUTEIBHOM K 3arps3HeHuio. [lake HeOobIIne N3MEHEHUS
KOHIIEHTpaluil BemiecTB B aTMoc(epe MOryT BbI3BaThb 3HAYUTEIbHbIE M3MEHEHMSI €€ CBOWCTB.
ATMoc¢epHble TOTOKH OBICTPO IMEPEMEIIMBAIOTCS, MO3TOMY BBIOPOCHI OT KPYMHBIX KaTacTpog
pacnpocTpaHsOTCA MO BCEMY 3€MHOMY miapy. B pesynbrare nepememinBaHus OOIIMHA COCTaB
aTMOC(epHOro BO3AyXa UMeeT OJMU3Kue MoKazaTesiu Mo Beeil 3emie. PU3MUECKUMH NPUUYMHAMU
NepeMEeNINBaHus SBJSIOTCSA: TOPU3OHTAILHOTO — BpalleHHE 3eMJIM, BEPTUKAJIbHOTO — HarpeBaHUE
IIOBEPXHOCTH IUIAHETHI. Jlydlie BCero NMpOUCXOOUT INEPEMELIMBAHUE BO3AyXa B HWKHEW 4acTu
atMocdepsl — Tpomochepe. BcenencTBue KOHBEKIIMM HArpeThii BOJIM3M TMOBEPXHOCTH 3EMITH
BO3/yX, OyIy4M Jierde XOJIOAHOro, nojHumaercs BBepX. Ha Beicote 15-25 kM artmocdepa
HarpeBaeTcs ImyTeM noriouieHust Y ®-u3nyyeHus: KUciaopoaoM 1 030HOM. ClieZICTBHEM MOBBIILICHUS
TEMIIepaTypbl C BBICOTOM SBIISETCS XOpollas YCTOHYMBOCTh BepxXHEeW wacTu arMocdepsl K
BEPTUKAJIILHOMY T€pEeMEIIMBaHMIO, T. K. CJIOW XOJIOJHOTO BO3JlyXa BCErja HaXOAMTCA BHHU3Y. JTa
yacTh atMocepsl (cTparocdepa ) COCTOUT U3 JIBYX CIOeB (strata-cioit). 3mech, Ha BeicoTe 25-30
KM, KaK U3BECTHO, HaXOJIUTCS O30HOBBIN CJIOM, UTPAIOIITUI POJIb «IIUTa» JJIsl Onocdepsl Oarogaps
HOIJIOIEHUIO UM OCHOBHOM yactu (97 %) Y@ cocraBisomieil COMHEYHOro u3nyuyeHus. B cumy
¢bu3HYecKrX 3aKOHOB 0OIIee JaBiieHre (2 3HAYHT, U OTACIbHBIX Ta30B) B aTMOCc(epe YMEHbIIIAeTCS
no mepe ynanenus ot 3emuu. CaenctsueM sBisercs ToT ¢akt, 4ro 80-90 % armocdepHbIX ra30B
HaxoAsTcs B Tpornocdepe. OcTanbHble HAXOAATCS B OCHOBHOM B cTpaTocdepe, a MEHbIIE BCEro MX
B BepXHeH "actu, me3zocdepe, HoHochepe.

Kaxk m3BecTHO, TaBHBIMU KOMIIOHEHTaMHU atMocheps! saBisitoTcst a3oT (78,084 %), kuciopos
(20,946 %), apron (0,934 9%). 3mech W HIKE NPUBEACHBI JAHHBIE MAJS CYXOro BO3IyXa.
Conepxanne Boabl cuibHO Bapbupyercs (0,5—4 %). Cpennsisi KOHIIGHTpalus AUOKCHIA YIiIepoaa
CO, cocrasnser Bcero 0,03 %. Becbma manas nons (B 0ObEMHBIX MPOLIEHTAaX) MPUXOAUTCS Ha
MHEPTHBIE (T. €. HEAKTMBHBIE B XMMHYECKMX peakiusx) rasel: HeoH (1,8x107), remmit (4,6x107),
kpunton (1,1x107), kcenon (8x10°°). Kpome Toro, arMmocepHbIi BO3MyX COAEPKUT (B OOBEMHBIX
npomuenrax) pagos (6x107°), oxcun azora (I) N,O (5x107°), Bomopon
(5x107%), meran (1,7x107).
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XOTsl Henb3sl CKa3aTb, YTO NEPEYMCIICEHHBIE Ta3bl HE BA)KHbI, OJJHAKO IMPHU IKOJOTHYECKOU
OIICHKE KauecTBa aTMOC(EpHOro BO3JyXa OCHOBHOE BHHUMAaHHE YAENSETCS TIaBHBIM 00pa3oM He
3TUM, a 0oJiee PeaKIMOHHOCIIOCOOHBIM, XOTSI U BTOPOCTEIIEHHBIM IO KOJIMYECTBY, BEIIECTBAM,
MOCTYyHAOIIUM B aTMocdepy B pe3ylbTaTe XO3SHUCTBEHHOW NEeATENbHOCTH uenoBeka. K HuM
otHOcATcs okcuabl a3ota NO u NO,, muokcup cepsl SO,, metan CH4, MonooOkcup yriaepoaa CO u
xnopdropyrneposst (npexae Bcero ¢ppeonsl CFCl; u CF,Cl,). YacTh 3THX Ta30B, TOCTyHAOIIUX B
aTMocdepy, UMeeT IPUPOJTHOE MPOUCXOKICHNE (HATTPUMED, BYJTKAHNUECKAs ICATEIILHOCTB).

OcHOBHBIE aHTPONOTEHHBIE BBIOPOCHI BpPEIHBIX BEIIECTB B aTMocdepy CBS3aHBI CO
C)KMTFAaHUEM TOIUIMBA HA 3JIEKTPOCTAHLIMSX, B KOTEJIbHBIX, ABUTATENSIX BHYTPEHHETO CropaHus, a
TaKXKe C MepepadOTKON Py NeATEIbHOCTHIO MPEANPUITUNA XUMHUECKON MPOMBIIUICHHOCTH.

IMapuukoBblii 3¢dekT — BO3MOXKHOE TMOTEIUICHHE KIMMaTa Ha IUTAHETe 3eMis B
pe3ynbTaTe HAKOIIEHUS B arMocdepe YIIEKHUCIOro M JIPYTHX, TaK Ha3bIBa€MbIX MapHHUKOBBIX
ra3oB, OCHOBHOM UCTOYHHMK KOTOPBIX — UEJIOBEUECKas JeSTeIbHOCTD.

Jwokcun yriaepoaa mpo3paueH JUisi COJHEYHOTO CBETa, HO HE MPOIyCKaeT B arMocdepy
MH(paKpacHOe M3ITyueHHe 3eMJIH, T. €. BeAeT ceOs MoJ00HO MOJMITUICHOBOH TUICHKE B ITAPHHUKE

(puc. 1).

YacTs M fEuanaciof EUBGLINM 0R0LAT
R ATMDCDEY, M SaCTh B T0-
LSETCA H MOETOD FUMPBDTCS B RO
HAMPDAENEHAD LMOACKYNEM ME0HMEOEL
raszos, PeIyrLTaros 3TorD AENRETCA

HACTE CONHAI0M

[AAMALIAN OTPARAOTCR
A NOBEDNHOC T

W ATMOCDEDOR .
Connesein Har PagaHse SemHi NOBEIHOCTH W
pa,.w.um HIEHMN CRoes ATMOcdsaepe.
[ty
HEPET YRCTYI
amoCpepy WechpAKPaCHIR PAIMILIE HIMMAETCA

JERAHON NOBEIXHOCTHAD

Bk 0T RBEBN 000
WARTCE ASMHOE MOROHN
HOCTHIO H HAFPEEIET bR

Puc. 1. Cxema napuukoBoro s¢dekra (no marepuanam Oporurtopsl FOHEIT «M3menenue
TJTAHETHD»)
3arpsi3HeHue BO31yXa M 310POBbe YeJI0BeKa

TBepble B3BEIIEHHBIE YaCcTUIBI (TbUIb) pazMepoM okojo 10—100 MKM MOTYT coaepKaThCs B
BO3AyXe B OOJBIIMX KOJMYECTBAX, XOTS BpeMsl UX NpeOblBaHUA B aTMoc(epe HEBEIHMKO, T. K.
IPaBUTALMOHHBIE CHJIBI BBIHYXJAIOT MX OcCeAaTh. TaKMMH YacTHIIAMHU SIBISIFOTCS TBUIbIIA pacTe-
HUM, MUKPOOPTaHU3MBI M UX CIIOPBI, CyXOH MECOK, y100peHus, acOecToBasi, yrojibHas U LIeMEeHTHas
ObUTh. [ JIAaBHBIE ~ WCTOYHMKH  TBEPIABIX  B3BECE  —  METAUIyprHYECKHEe  3aBOJBI,
TEII03JIEKTPOLIEHTPAIM, CTPOUMHAYCTPHsL, TPAHCHIOPT, HedTenepepadaThIBatOIe KOMOUHATSI,
3aBOJIBI 110 TIPOU3BOCTBY OEIKOBO-BUTAMHHHBIX TIpENapaToB.

[TpupoaHble HMCTOYHUKM NBUIM — JIECHBIE IMOXKapbl, 3pO3us IMOYB, BYJKaHUYECKas,
METEOPUTHAS TBLIb, MOPCKast colib. [1buTb, TIOMIa1ast B JIeTKHE BMECTE C BO3IYXOM, HAKATUTMBAETCS B
opranuszMe. Ha mpIIeBbIX YacTHIIaX MOTYT MOCEIATbCS MHKPOOPraHU3MBI, acopOMpOBAThCS €lle
Ooylee MeNKHME YACTHIBI BpPEAHBIX BemecTB. Hampumep, Ha caxke MPOYHO 3aKPEIUISIOTCS
KaHIIepOTeHHbIE MOJMapoMaTHUecKue coeluHeHus. Hambosee TOKCHYHBI MbUIM, COJEpIKallue
OeJIKOBBIE MOJIEKYJBI U IPOCTEHIIINE OpraHu3Mbl (KUBBIE U oTMepire). OHH BBI3BIBAIOT aJUICPTHH.
JlpeBecHasi, XJIOMKOBAasi, My4Hasl MbUIb CO3JAI0T B3PbIBOOMACHBIE CMECH C BO3yXOM.

78



3ananue 1. Omnpenenure MNOHATHS «arMmocdepa, 3arps3HEHHE aTMOc(epbl, MapHUKOBBIN
s¢dekt, mapHUKOBbIEe Ta3bl, cMor JloHmoHckui, cmor Jloc-AHmkenecckuit ( poTOXUMUYECKUI
TyMaH), KUCJOTHBIA JOXIb, a3p030JiH, (PEOHBI, O30HOBBII B3KpaH (cioil), O30HOBas bIpa,
npeznensHo gonyctumblil Beiopoc (I1/IB)», ucnons3ys noctynHbie HH(GOPMAIIMOHHbBIE PECYPCHI.

3ananue 2. [lpencraBpTe 1aHHBIE O COCTaBE BO3/yXa B BUJIE KPYTOBOM JHarpamMmbl:

3amaHue 3. YCTaHOBUTE COOTBETCTBHE MEXIY OTpPacisIMM TEXHUKH M pe3yjbTaTaMu
BO3/IEMCTBUSL Ha atMmocdepy 3arps3HUTENCH, BbIOpachlBa€MbIX PAOOTAIOIMMHU B 3TUX OTPACIAX
OPEANpUATUAMUA W MAallMHAMU: K KaXIOM HO3MLMHU , JAHHOH B IepBOM croidue, noadepure
COOTBETCTBYIOILYIO IMO3UIUI0 W3 BTOpPOro croilua. Brummre nomaydeHHbI OTBET B TaOIUIy.
OO0paiiaeM BHUMaHME, YTO Pa3Hble OTPACIM TEXHUKU MOTYT BBI3bIBATH OJJMHAKOBBIE TEXHOT'CHHBIE
W3MEHEHHS B aTMOcdepe.

OTpac/iu TeXHUKH TexHoreHHble H3MeHeHUs B aTMocdepe
1) TenmosHepreTUka A) «KHCIOTHBIE HOXI1» (BBIMBIBAHHE KUCIIOT M3
?) uepHasi METaJLTyprust aTMocQepsl
3) HedremoObIua u b) YToubmenue u nepdoparnus crnost Os, 3alIUIIAIOIIETO
HedTenepepaboTka 3eMHYIO0 KHU3Hb 0T Y @-n3nmydenus ConHia
4) aBTOTpaHCIOPT B) «mmapuukoBsIit» 3¢ dekT (moTerienrne Kaumara,
5) LBeTHAs METAJUTyPTHs BBI3BAaHHOE HAKOIUICHHEM B aTMOC(epe ra3os,
0) TPOMBIIUICHHOCTh CTPOUTEIIBHBIX nornomatomux NK-u3nydenue u npensTCTBYONMX €ro
MaTepuasioB paccesiHuIo)
7) XuMUUYEeCcKas MPOMBIIUIEHHOCTh I') koppo3ust MeTaJuIoB, SPO3HsL KaMHsI HAa OTKPBITOM
BO3/IyXe
) oToxummudeckuii cMor B ropojiax

1 2 3 4 5 6 7

3ananue 4. «Kusnp Ha 3emie BiusgeT Ha atMmocdepy, a aTMocdepa BIMSIET Ha KU3Hb Ha
3emisie». WM3mokure CBOM MBICIM IO IOBOLY 3TOro yMo3akiwodeHHd. B orBere cienyer
UCIIONIb30BAaTh  COOTBETCTBYIOLME TOHSATHS 3KOJOTUM (KUBOE  BELIECTBO, IMPOAYLEHTHI,
¢dorocunTe3, Ouochepa, romeocrtas, MAPHUKOBBIA APQEKT) U, omupasch Ha (GakThl HAYKH U
COOCTBEHHBIH JKU3HEHHBIH OINBIT, MPUBECTH HEOOXOIMMBIE apryMeHThl (HE MeHee JBYX) B
000CHOBaHUE CBOEH MO3UIHH.

3ananue 5. MpaMopHble UM HU3BECTHSKOBBIE CKYJBITYpBI, CTEHbl CTAPUHHBIX COOPY>KEHUH,
co3nanHele B JlpeBHel ['pennn u Pumckoil umnepun, 3a nocnennue 30 ner XX Beka pa3pylniInCh
ropazno cwibHee, 4em 3a npenasinymme 2400 iser. [lowemy? Kakue npomeccbl 3TOMy
CIIOCOOCTBYIOT?

[Tonckaska: MCMONIB3YHTE 3HAHUS O KUCIOTHBIX JIOKIAX M XMMHYECKOM COCTaBe Mpamopa U
M3BECTHSKA.

3amaane 6. Ilpemmokure 3 BO3MOXKHBIX CIOco0a pemieHus NPOOIEMBbI TJIOOATBHOTO
NOTEIUIeHUsT KiMMaTta Ha 3emiie. B kakux cdepax yenoBeyecKOW IesITeIbHOCTH HEOOXOIMMBI
YCWIIMS TS pean3allii dTUX pelIeHui?

3amanue 7. IlpoananusupyiiTe puCyHOK. BbIiCHMTE, Kakod BKJIaJ B IPOU3BOJCTBO
Pa3IMyYHBIX TOKCHUKAaHTOB, 3arps3HSIONIMX aTMocdepy, BHOCHUT NPOMBILIUIEHHOCTh? BcmomHure,
KaKO€ BIMSHUE OKa3bIBAIOT 3TU COEAVHEHHUS HA YEJIOBEKA U OKPYIKAIOILIYIO Cpey B LIENoM?
1- mpOMBIIIJICHHbIE UCTOYHUKU SHEPrUM; 2- TPaJUIMOHHBIE MCTOUYHHUKH HEPTUHU; 3 — CEeIbCKOE
X034UCTBO; 4 — MpOMBINIUIEHHBIE Tpou3BoACTBO (1o k. Xonapeny, 1990)
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CsuHel, OKcMAabl a30Ta Anokenga cepbl
m3 ml
= 1 4
: m2 m3
Mbinb Kagmum meTaH
u3 m ml
2 1 2
m1 m3 3
PTyThb ANOKCUpA yrnepoaa
m4
1 [ [E]
m2 2
m3 m1

3amanre 8. YCTaHOBUTE COOTBETCTBHE MEXJY BHUAAMH 3arps3HEHUN BO3ayXa U
3a00JIeBaHUSAMHU, KOTOPbIE OHM MOTYT BBI3BIBAaTh: K Ka)JOH MO3UIMH, JAHHOW B MEPBOM CTOJIOIIE,
MoI0EpUTE COOTBETCTBYIONIYIO TO3MIIMIO M3 BTOPOTO CTOJONA. BHHIINTE MONYyYEeHHBIH OTBET B
tabnuiy. OOpamaeM BHUMaHHE, YTO 3arps3HUTENM BO3JyXa MOTYT BBI3bIBaTh HECKOJIBKO
3a00JeBaHni, 1 HA00OPOT, OAMHAKOBOE IMATOJOIMYECKOE COCTOSIHHUE MOXKET OBITh OOYCIIOBJIEHO
pa3HBIMHM TOKCUYHBIMH BEIIECTBAMHU.

3aboneBanus
A) Onkonoruyeckue 3a00JIeBaHU
b) Pecniuparopnsie 3a0601eBaHus (CUITUKO3)
B) Anneprus
I') 3aGoneBanust KpoBU
) T'onoBHast 6011k, OTpaBJICHUE YTaPHBIM Ta30M

3arpsizHeHne aTMOC(hepHOro BO3ayXa
1) mpLIBITA BBICIIMX PACTCHHI
2) acbect
3) AIOXMUMUKATHI, Y100peHuUs
4) KpeMHUHCOIePKAIIIE YACTHUIIBI
5) yronwsHas mbuib, [TAY (mmonmapomMaTHdecKue yrieBoI0pOIbI)
6) morookcua yriaepozaa (CO)

1 2 3 4 5 6

OCHOBHOM NPUYMHON MOBBILIEHUS] KHUCIOTHOCTH SIBJISIFOTCSI BBIOPOCHI OKCHJA CEpBl,
KOTOPBII IpeBpalaeTcs B OKCHJ cepbl OJ1aroapsi OKMCICHHIO 3a CYET KUCIOpoJa BO3AyXa, 030Ha,
MepoKCcHIa BOJOPOAA B BO3JAyXe, NPUCYTCTBHIO OKCHJIOB METAJIOB, BBIMIOJHSIOUINX POJb
KaTaJln3aTopoB, U arMochepHoii Biare. 60% KHCIOTHOCTH B OCaJKax IMOJydyaeTcs 3a CU€T cepHOM
kucioTel, 30% - 3a cuét a30THOM 1 5% - CONTHOM.

KucnotHeIM Ha3bIBaIOT MOXK6 (CHET), pH KoTOpoOro HiKe 5,6.
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3azpaznuenue ammocgepvl coedunenuamu cepwvl. COeTUHEHHUS] cepbl MONMAJAT B
aTMoc(epy €CTeCTBEHHBIM ITyTeM (BYJIKAHWYECKas ACATENbHOCTh) U B pE3yJbTaTe aHTPOIOI€HHOM
JIeSITeJIbHOCTH YeJIOBeKa (CKUraHue MCKOIAaeMoro TOILIMBA, KOTOPOE COJEPKUT cepy). B mpouecce
ropeHus yacTb cepbl okucisercss 10 SO,. Cpean UCMONb3yeMbIX BUIOB TOIIMBA MIEPBOE MECTO IO
MOCTaBKEe JMOKCHIA Cephl 3aHUMAEeT KaMEHHBIH YTOJb, BTOPOE - HE(PTh, TPETHE - MPUPOIHBINA Ta3.
Haubonee pacnpocTpaHeHHBIMH COEIMHEHMSMHU CEpbl, MOCTYMAIOUNIMMU B aTMOC(epy, SBISIOTCS
nuokeun cepbl (SO»),cynpdutel (SO4), cepoyraepon (CS,) u cepoomopon (H.S). Conepxanue
cepsl B yIJIe JIOCTaTOYHO BEJIHMKO. B mporecce ropeHus cepa MpeBpalaeTcss B CEpHUCTHIN Tras, a
Y4acTh CEPBI OCTACTCS B 30JI€ B TBEPIOM COCTOSIHHU.

Hctounnkamu oOpa3oBanusi SO, sBISeTCS TaKkKe METAIypruuyeckas MpPOMBIIUIEHHOCTh
(mepepaboTka Cynb(GUIHBIX Py MEIH, CBHHIA U IIMHKA), a TAKXKE MPEIIPUATHS 110 MTPOU3BOJICTBY
CEpHOM KUCIIOTHI U NepepadoTKe HEPTH.

OcCHOBHO# BpeJ OKpYyXKalolel cpeie HAHOCHUT MPOAYKT OKHCIICHHsI JHOKcHaa cepbl - SOs. [pomecc
OKHCIICHHUS OCYILECTBIISCTCS MOJ JEHCTBHEM KHCIOpOJa Ha MbUICOOPAa3HBIX YaCTHLAX OKCHJIOB
METAJUIOB B KA4eCTBE KaTaJM3aTOPOB, B aTMOC(HEPHOW BiIare WJIW IMOJ JIEHCTBHEM COJHEYHOTO
cBera. ['a3000pa3ubiii SO; pacTBOpsieTcss B Kamenbkax BJard ¢ 0Opa30BaHUEM CEPHOM KHUCIIOTHI:
SO;(ra3) +H.O(x) = H.SO4(BoiH)

3azpaznenue ammocghepvr coedunenuamu azoma. OKcUabl azoTa o00pa3ywTCs B

aTMocdepe eCTECTBEHHBIM U aHTPOTIOT€HHBIM ITyTeM (CKHTaHHE BCEX BHJOB IMPUPOIHOTO TOITLIMBA
(12 mnn.T./ron), TpancmopT (8 MIH.T./TOJ) W TPOMBIIUIEHHOCTh (1 MIH.T./rom)). 3arps3HeHue
OKCHJAMHU a30Ta B LEJIOM HEBENIMKO (MCKJI. - pailloHbl ¢ pa3BUTOM XMMHUYECKOU
IIPOMBIIIJIEHHOCTBIO).
NO - oOpa3zyercst B MaJbIX KOJUYECTBAX B IMJIMHIPAX JBUTATEIICH BHYTPEHHETO CTOPaHUS TPHU
OpSMOM B3aMMOJIEHCTBHM KUCIOpojaa ¢ a3oToM. B cpennem Boiaenenne NO aBromobuinem - 1-2 1
Ha 1 kM. Berynmaer B peaknuro kuciopoaom: 2NO (1) + O, = 2 NO, , mo3ToMy HEKOTOPOE
KOJINYECTBO JIMOKCHJA a30Ta HNPUCYTCTBYET B BBIXJIONHBIX Tra3axX JBUraTeleil BHYTPEHHETO
cropanusi. ['a3000pa3HbI JTUOKCH]I a30Ta PACTBOPSETCS B Kareidbkax BIArH C 00pa3oBaHUEM
azotHo kucaotel: 3NO, + HO = 2HNO; + NO

BoimbiBas u3 atmochepst HSO4 1 HNOs, ocanku cranoBsitest kucnotHsiMU. Mx pH 3aBucut
OT KOJMYECTBAa KHCJIOT W BOJAbI, B KOTOPOH OHHU pacTBOpeHbl. KHCIOTBI MOTYT BBINAAaTh U3
atMocdepsl U 6e3 BoJbI, caMH MO cebe miau ¢ yacTuiamu mbuid. CyXue KUCIOTHBIE OTIOKEHUS
MOTYT HaKaIUIMBAThCS HA MOBEPXHOCTH PACTCHUH M NPU CMAaYMBAHUU HEOOJBLIMM KOJINYECTBOM
BJIard, HalpuMep, TPU BBINAJACHUU POCHI, TaBaTh CHIIbHBIC KUCIOTHI. T.€., K KHCIOTHBIM OCa/IKaM
MOXKHO OTHECTH M KHCIOTHYIO pocy. YUucras aokaeBas BOAAa HUMEET CIAO0OKUCIYIO PpeaKius
(pH=5,6), nockoabKy B HEH JIErKO pacTBOPSIETCS YIVIEKHCIBIM ra3 U3 BO3Ayxa ¢ oOpa3oBaHHEM
cnaboit yronpHoit kucinotsl: CO, + HO = H,COs
Uto0b1 m3MepeHust ObLTN JOCTOBEPHBIMH, HEOOXOIUMO TPABMWIIBHO OTOOpaTh MPOOKI CHETa!

1) BeiOpars miomanky aias otbopa mpoO, Ha KOTOPOHl MOXKHO IOCTPOUTHh TPEYTOJIBHUK CO
cropoHamu He meree 10 M (10 — 30 m).

2) B BepummHax TpeyrojbHHKAa Pa3MeTUTh KBaJaparhl co cropoHamu 1 M. Ilomyuwtcs 3 Takux
KBaJpaTa.

3) IIpo6s1 OepyT mo yriam kBajaparta (4 mryku) u B neHrpe. Beero cobupator 5 npo6 ¢ kBajapara.
Tpu kBagpata natot 15 npo6.

4) Cuer OepyT MOYTH Ha BCIO TJIyOMHY CHEXHOW TOJIIM. DTO IMO3BOJIAET CYMMHUpPOBAaTh BCE
3arpsisHeHMs. Bee 15 mpo0O ckiaapiBaloT B 0uH Les10(paHOBbI nakeT, EMKOcTh. OTOMpaTh CHEr
JydIlle CTAaKaHOM, JIO)KKOHM, CTapasch HE KacaTbCs pyKaMmu (TIpeBapUTEIbHO BBIMBITBIMU) CHETra U
BHYTpPEHHEH TOBepxHOCTH makera. CoOpaHHBIN CHEr XpaHUTh B XOJOIMIBHHKE, HA OalKoHE, 3a
okHOM. IIpoOsl enecoodpazHo oTOMpaTh OKOJIO 3aBOJIOB, Y JAOPOT, B MapKax, CKBEPax, B >KUIIBIX
MaccuBax ropoja.

Xoa anayiu3a:

[lepen ananm3oM CHET pacTOMHTH U T0BecTH 10 KoMHaTHOM Temmepatypsl (20 C). [Tocne aToro
B BOJY ONYCTHTh MHIUKAaTOPHYIO OyMa)XKy Ha HEKOTOpPOE€ BpeMsl U CPaBHUTbh LBET C IBETHOH
HIKanoM, onpeaenuTsh 3HadeHue pH. JlaHHble 3amucaTtb, OTMETHTH MECTO O0TOOpa HpoObI, Bpems
otbopa.
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[TpoHaGnroaTh 3a COCTOSIHHEM JIEpEBbEB B paliOHE, TNie BBl XKHUBETE, OIU3 3aBOJOB, y JOPOT.
Ecnu y nepeBbeB HAUMHAIOT YPOJUIMBO PACTHU BETBH, & KOPHU BBICBIXAIOT, 3TO SBISETCS MPU3HAKOM
OTpaBJICHHSI CEPHUCTHIM T'a30M B COUCTAHUH C 030HOM.

CriporHo3upyiTe Bce MOCIEACTBHS 3arPs3HEHUS] SKOCUCTEM CEPHHUCTHIM ra3oM.

Odopmute cBOM HAOIIOICHUS, CICTANTE BBIBOIBI.

dopmMa 0TYETHOCTH:
@dopMoii OTYETHOCTH TIO MPAKTHUECKOH padoTe sBisercs OTUeT, KOTOPHIN JOJKEH COJepKaTh 1Ieb
paboThl, pacyeThl, pe3yabTaThl, BHIBOJBI.
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KOHTpOIbHBIE BONIPOCHI 1151 CAMOIIPOBEPKU

1. 3anumMre XMMUYECKOE YpaBHEHHE PEAaKIMU MOJIYYEHHs TJIFOKO3bl IyTeM (POTOCHHTE3A.
CKOIbKO TpaTUTCA YITIEKUCIIOrO ra3a v BblAeNAeTCs Kucaopoaa A noiaydeHus 1 mosb CsHi2O6?

2. Jlo mociegHero BpEeMEHM OKeaHaM M JiecaM YJaBajloch cliacaTh Hac OT camMHuX ceOsl.
[TpupoaHbIil yriepoAHbIl LUK TBOPUT uyjeca: Ouocdepa acCUMUIMPYET YIJICKHCIBIA ras,
CBsI3bIBasl €ro B Omomaccy M ocagouHble moponbl. [lyTem mpocTedInnx XMMHUYECKHX pPAacyeTOB
omnpeaenute, ckoiabko TuTpoB CO, yaepxkuBaeT B cede Kycouek Mena Maccoit 10 r?

3.Boibepute mnpaBUIBHBIA OTBET M3 MPEJIOKEHHBIX BapuaHTOB. (O30HOBBIN  CIlOH

pacrnonaraercsi:

a) Mex Iy Tporochepoil 1 TpPOTonay3ou;

0) MeXay TpoIonay30i u crparocqepoii;

B) MeXxy cTpaTocdepoit u mezochepoii;

') MEXy cTpaTonay3oi u Me3ochepoi.

4. BriOepurte npaBUIbHBIN OTBET U3 MPENIOKEHHBIX BapUaHTOB. KuCIOTHBIE JOXKAM 00pa3ytoTcs B
pe3yJbTare 3arpsi3HeHUs aTMOC(hepsb:

a) COCIMHEHUSIMHU CEPHON M a30THOM KUCJIOTHI;

0) coeIMHEHHUSIMU COJITHOM M @30THOM KHCIIOTHI;

B) COEIMHEHUSIMH CEPOBOJIOPOJIa U IMOKCUAA YIIIEPOa;

I') COEJTUHEHUSIMH COJITHOW KHUCIIOTBI U OKCHJIOB CEPBHI.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%2C%20%D0%92.%20%D0%9C.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C.%20%D0%90.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%2C%20%D0%92.%20%D0%9C.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%90.%20%D0%98.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%2C%20%D0%90.%20%D0%98.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%B3%D0%BE%D0%BB%D1%8E%D0%B1%D0%BE%D0%B2%2C%20%D0%A1.%20%D0%90.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%BC%D0%B5%D0%BB%D1%8C%D1%8F%D0%BD%D0%BE%D0%B2%2C%20%D0%90.%20%D0%93.

5. Boibepute npaBuiibHBINA OTBET U3 MPEITIOKEHHBIX BapuaHTOB. CMOT yallle BCero
HaOronaeTcs:
a) B CEJIbCKOM MECTHOCTH;
0) B ropojiax, pacloJ0KEeHHBIX B KOTIOBUHAX;
B) B TOPHON MECTHOCTH;
I') B TOPO/Iax, Paclo0KEHHbBIX Ha BO3BBIIIEHHOCTSIX.
6. BpiOepure mnpaBWIbHBIM OTBET W3 MNpPEJIOKEHHBIX BapuaHTOB. K MOCTOSIHHBIM COCTaBHBIM
4acTsAM aTMoc(epbl OTHOCATCS:
a) KHCIIOpOJ1, AMOKCU] YTIIepo/ia, BOJSHOM map;
0) KUCIIOpOJI, TMOKCHU] YTIIEpO/ia, HHEPTHBIE ra3bl
B) JTMOKCH]I YTJIEpOa, BOJSHOM Tap;
I) 30T, IMOKCH/]] YIJIepo/a, BOJASHOM map.
7. BeiOepuTe mpaBWIbHBIM OTBET W3 MPEAJIOKEHHBIX BapuaHToB. Hanbosnee yyBCTBUTENBHBIMU K
Pa3JINYHBIM 3arpsA3HEHUSM BO3/1yXa, B OCOOCHHOCTH K IUOKCHU]Y CEpbI, SIBIISIOTCS:
a) IIUPOKOJIMCTBEHHBIE JIEPEBbS;
0) XBOIHBIE TOPOIBL;
B) KyCTapHUKU;
I') TPaBbI.
8. Bribepure mpaBUIBHBIM OTBET U3 MPENJIOKEHHBIX BapuaHTOB. DOTOOKCHAAHTHI 00pa3zyloTcs B
aTMocdepe NPeruMyIIEeCTBEHHO NPH (POPMUPOBAHUH:
a) cmora JIOHJJOHCKOTO THTIA;
0) cmora Jloc-AHIKeIecCKoro THIIA;
B) cMora AJIICKUHCKOTO TUIIa;
I') CMOra BCEX THUIIOB.
[Touemy oxpana armMoc(epHOTO BO3ayXa CUHTACTCS KIFOYEBOW MPOOJIEMOI 0310pOBICHUS
oKpyxaroreii cpenbl? OTBeT 000CHYHTE
9. Urto u3 celst MpeACTaBISIIOT KUCIOTHBIC TOXKIN?
10. 3arpsi3sHeHne aTMoc(epbl COSAMHEHUSIMH CEPBI.
11. 3arpsa3Henue atMmocepbl COEAMHEHUIMHU a30Ta.

HpakTnyeckoe 3ansaTue NeS. OnpenejieHue Ka4ecTBa BObL.

[lenp pabGoTel: yriayOiieHue 3HaHWN O ruapochepe, 00 SKOJOTUYECKOM POIU BOABI, 00
MCTOYHUKAX 3arps3HEHHs] BOJ M MX IMOCIEACTBUIX, PAIlIOHATHHOM HCIIOJIB30BAHUU H
OXpaHe BOJHBIX PECYPCOB.

3amanue:

1. OnpenenuTs OpraHoJIENTUYECKUE XapAKTEPUCTUKH BOJIBI;
2. OnpenenuTs IIBETHOCTH BOJBI;

3. Onpenenutb MyTHOCTh BOJbL.

I1opA0K BBINOIHEHNUS:

KauecTBO M3HM 4enoBeKa ONpENEsAeTCs, B YMCIE NPOYUX, TAKMMH KaTErOpUsMH, KaK
NUIA, TEIJIO M XOJOJ, YHUCThIe BO3AyX M BOJA, JJIEKTpUYECKas HHEpPrus, oObeM OTXOJO0B
Ku3HeaesTenpHOoCcTU. [lpu 3TOM ponb BOABI Kak KU3HeoOecmeuuBaroliero (akropa He
OTPaHUUYMBAETCSI TOJIBKO XO3SIICTBEHHO-IIMTHEBBIM HCIIOJIB30BAaHHEM. MOJKHO YBEPEHHO CKa3aTb,
4TO BoJIa (0CO00 uMcTas, TEXHUUECKas, MUHEepajibHasl, TEpMajbHasi, CTOYHAs U T. JI.) yYaCTBYET BO
BCEX INPOM3BOACTBEHHBIX LHMKJIAX, a 3HAYUT NPSAMO WIM KOCBEHHO BIMSET Ha BCE KaTEropuw,
ONpPEIEIAOINE KaueCTBO KU3HH.

Bona — BaxkHeWmmii KOMIOHEHT Jt000# 3KkocucTeMbl. COCTaB U CBOMCTBA BOJIBI MPSIMO HITU
KOCBEHHO BIIMAIOT Ha SKOJOIMYECKOE COCTOSIHHME BCEX MPHUPOAHBIX OOBEKTOB, T. K. COBEpIIas
KPYTOBOPOT, IPUPOHAs BO/Ia yYaCTBYET BO MHOI'MX XUMHUYECKUX U (PU3NYECKUX MpoLeccax )KUBOM
U HEXUBOM mpupojsl. Bricokas pacTBopsoasi CliocCOOHOCTh BOJbI MPUBOJUT K €€ 3arps3HEHUIO
ONMACHBIMU ISl JKU3HEAEATEIIbHOCTH OpraHu3Ma TBEPAbIMM, SKUIKUMH U Ta3000pa3HbIMU
BeulecTBaMu. B opranumsme uenoBeka maccoBasi oy Bojabl paBHa 70 %. Iloteps opranuzmMom
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6omee 10 % BosbI MOXKET MPUBECTU K cMePTH. be3 BobI YETOBEK MOXKET MPOKUTH TOIBKO TP JHS,
B To BpeMs kak 0e3 mumu — 30-50 ngueit . C Boxoi B OpraHu3M IOCTYNAOT XUMHYECKHUE
coeuHeHus! (M HeoOXOAUMBbIE, U BPEAHbIE), BOJIHAS CPE/la CIYKUT JUIsl OCYIIECTBICHHS IPOLIECCOB
OYUILEHUS OPraHu3Ma OT IIJIAKOB, PEryJIALUU TEMIIepaTypsl Tella, TPAHCIIOPTHONW paboThl KPOBH U
MOJIEPKKU KHCIIOTHO-OCHOBHOI'O PaBHOBECHS B OpraHU3Me.

CocraB BOJIbl OTPaKaeT IKOJIOTUYECKOE COCTOSTHUE HE TOJIBKO CaMOI'0 BOJHOTO OOBEKTa, HO U
CBUJCTEIbCTBYET 00 HKOJIOIMYECKOM OJIaronoylydud KOHTAKTHPYIOIIMX C BOJOM IIOYB,
atMocdepHoro Bo3ayxa. Ilo pesynbpraTaM XMMHUYECKOTO aHaJIM3a BOJ U BOJHBIX BBITSDKEK MOYB U
TOPHBIX MOPOJ] JIeTaeTCs 3aKII0UEHUE O CTENIEHH aHTPOIIOT€HHOT0 BIUSHUS HA TEPPUTOPHUIO.

Bona — oOs3atenpHOe ycnoBue KH3HM. Boja BXOAUT B KadecTBE HEOTHEMIIEMOIO
KOMIIOHEHTa B Jt000i opranu3Mm. EH npuHamnexutr BakHeWIIass pojib B CTPOEGHUM U
(YHKIMOHUPOBAHUM KHUBOM KJIeTKH. [Ipouieccsl muTaHus 1 MeTaboIM3Ma HEBO3MOXKHBI 0€3 BOJBI .
Boanblii Oamanc B cucTtemMe KUBOITO OpraHM3Ma TaK JK€ BaKE€H, KaK M BOJHBIM OanaHC B
OKpY’Karollen cpezie u buocdepe B LIEIOM.

['unpocdepa HepaspslBHO cBsizaHa ¢ atMmochepoil u nutocdepoin. bmaromaps BbeICOKOM
HNOJBM)KHOCTH M PAcTBOPSIIOIIEH CHOCOOHOCTM BOAA INPOHUKAET B pa3IMyHbIe IMPUPOTHBIC
o0pa3zoBaHus, CymIeCTBYS B Tpex (a3ax: B raz000pa3HOM, >KHJIKOM, TBEPIOM cocTosiHuu. Boma
HaXOJIUTCS B BHJIE MApoB M 00JaKoB B 3eMHON atMocdepe, GopMHpYET peKkH, 03epa , OKEaHbl U
MOps, B 3aMOPOKEHHOM COCTOSTHUM COCPEJI0TOYEHA B BBICOKOTOPHBIX pallOHax KOHTHMHEHTOB U B
BUJE MOIIHBIX JIEAAHBIX IMaHUUPEW IOKPHIBAIOT TIOJSAPHBIE y4YacTKU CymH. Yepes Touly
0CaJIOYHBIX MOPOJI MPOCAYUBAIOTCS aTMOC(HEPHBIE 0CATKHU, 00pa3ys MOI3EMHbIE BOJIBI.

Bopa na 3emiie pacripeneneHa cieayommm oopa3zoM: B MUpoBoM okeane 1 370 323 Tbic. kM’
(94,2 %), B moazemusIx Bogax 60 000 Teic. kM® (4,12 %), B neguukax — 24 000 ToIC. XM 1,65 %),

B o3epax — 230 teic. kM° (0,016 %), nmousennas Buara — 75 Teic. kM’ (0,005 %), mapst
armocdepsr — 14 teIc. kM (0,001 %), BOmbl pex — 1,2 Thic. KM ° (0,0001 %). Kaxymmecs
KOJIOCCAJIbHBIMM 3allachl BOJHBIX PECYpPCOB IUIAHEThl CO3/AIOT WJUIIO3MI0 HUX H300WINsA U
Heucuepnaemoctu. Bmecre ¢ TeM cienyer npuHUMaTh BO BHUMaHUE, YTO TOJbKO HE3HAUMTENbHAS
yacTh BoJbl (0k0j0 0,02 %) mocTynHa Ui MPakTHYECKOro UCHOJb30BaHUA. 110 MHEHMIO MHOTUX
BUJHBIX YUYEHBIX, BOJHBIH KPU3UC YK€ OXBATWJ OOJBIIYIO YacTh IUIaHETHI, a K 2025 r. ocTaHeTcs
TOJIbKO 3 CTpaHbI ¢ JOCTATOYHON 00ECIIEYeHHOCThIO ITpecHOor Bo1oit: bpasunus, Kanana u Poccusi.

3ananue 1. Omnpenenute mnoHATUS «TuUapocdepa, TUAPOOUOHTHI, KPYroBOPOT BOJbI,
BOJIONOTpeOIeHne, OacceiiH peku, BOJOOXpaHHAs 30HA, KayecTBO BOJbI, BOJA MHMThEBasi, BOJa
CTOYHAsl, BOJOMOJATOTOBKAa, OYMCTKA CTOYHBIX BOJ, MpPENEIbHO TOIYCTHUMBIH COPOC», UCHOIb3YS
JOCTYIIHbIE HH(POPMALIMOHHBIE PECYPCHI.

Boma — BaxHeWmmi M caMmblid pacmpocCTpaHEHHBI MuHepan Ha 3emue. [uapocdepa
BKJII0YaeT MUpOBOIi OKeaH, MOpsi, peKu, o3epa, 00J10Ta, IPY/Ibl, BOJAOXPAHWINIIA, TTOJIIPHBIE JIBIBI,
TOpHbIE JIEJHUKH, MOYBEHHYIO BJIary M aTtMoc@epHble mapel. BoaHble pecypchl ciararorcs U3
CTaTUYECKUX (BEKOBBIX) 3allacoB M BO30OHOBIIIEMBIX pecypcoB. EkeromgHo B KpyroBopore Ha
MOBEPXHOCTH 3eMJIM ydacTByeT Gosee | MitH KM’ BOJbL, 4TO cocTaBiseT okono 0,1 % o6bema BOJ
aKTHUBHOTO BojooOMeHa. L{upKyssiuus BOJbl CBsSI3aHAa ¢ MEXaHMYECKHM JABMXKEHHEM (IIOTOKH DEK,
OKEaHMYECKHE TeUeHHs) U ¢ U3MeHeHHeM (ha30BOr0 COCTaBa, KOTJa BOJa UCHapsAeTCs U MepeXOuT
B aTMocdepy Onaronaps 1u(QPpy3MOHHBIM KOHBEKTUBHBIM MIOTOKAM M3 MOBEPXHOCTHBIX BOJ, IOYB U
TOPHBIX TOPOJ, PACTUTENLHOCTH. [Ipy mcnapeHuu BOABI MPOUCXOJUT HAKOIUJICHHE €10 SHEPTHH,
KOTOPYIO OHa CTPEMMTCS BEPHYTb, KOHICHCHUPYSCh, U BOJa B BHUJIE OCAJKOB BO3BpAIlacTCsA Ha
3emito.

3amanue 2. OOocHyiiTe 3HaueHHE BOJbI, YYHMTBHIBas pas3Hble acmekTol: a) Boma -
reoJioruueckuii dakTtop, peryaarop kinumara; 0) Boma - ocHoBa xu3Hu Ha 3emuie; B) Boma kak
(baxTop 310pOBBs yesloBeKa; I') Boja B X034HCTBEHHOH 1eATETLHOCTH YebI0BeKa.

BoaHo-3konornyeckue mpoOsieMbl B IMOJIHOM Mepe OTpa)kaloT KPU3HCHYIO 3KOJIOTHYECKYIO
cutyanuio. C y4eToM TEMIIOB POCTa YMCIECHHOCTH 4esioBeuecTBa (3a nepuoa ¢ 1975 mo 2000 rr.
HaceJICHHEe 3€MHOTI0 Illapa YBEJIMYMUJIOCh MouTH B 1,5 pa3a) M CBA3aHHOIO C 3TUM IOBBILICHHEM
001ero pacxoza Bojbl (CyMMapHsIil pacxoi Bojsl B 1975 1. coctasisn 3000 m°, 8 2000 r. — 6000
M’) MOKHO OXHJATh NPEBPALICHUS BOJbI B CTPATETHYECKOE CHIPHE, HAJIUYME KOTOPOTo Oymer
ONpEAEIIATh PAa3BUTUE LIMBUIN3ALINH.
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3emutst — «mianeta Boaey. B camom fene, B MaHTHH 3eMHOTO 11apa cogepkutcst 13—15 mipa
KM’ XHMHYECKH CBSI3aHHOM BOJBI; @ 00BEM BOIbI, BXOJMAIIEH B COCTaB BCEX yacTel ruapocdepbl
IUIAHETH 3€MIIS, COCTABJIAET eme okomo 1,5 mupx km°. M3 HMX Ha 100 MOpEH M OKEaHOB
npuxoauTest 0koso 1 mMiip 370 MJTH KM®,  IPECHBIX ¥ COJEHBIX BOA cymu — 48 miH kM’. [Ipu stom
KOJIMYECTBO TIPECHOW BOJIBI (T. €. TaKOW, B KOTOPOM COACp)KaHWE PACTBOPEHHBIX COJIEH HE
npesbimiaer 1 1/ aM’) cocraBiser okoyo 35 MuaH km°. CleqyeT yYuThiBaTh, YTO U 9Ta Iudpa
HYKJa€TCsl B KOMMEHTapHUsX, T. K. O POMHAasi YaCTh IPECHOM BOJbI HAXOAUTCS B TPYAHOAOCTYITHOM
Jui yenoBeka coctossHu. Oxoso 70 % ee cymiecTByeT B BUE JbA0B, 6mu3koe K 30 % KoiauyecTBo
BOJbI HAXOAUTCS B IMOA3EMHBIX TOIIIaX. Peunas ceTh 3eMil BKIIIO4YaeT TOJIbKO okoJio 0,006 % Bceit
npecHoi BoJpl. IMEHHO 3Ta 4acTh BOJBI B HAUOOJbBIICH CTENIEHU CBSA3aHA C JKU3HEAEATEIbHOCTBIO
Yesi0oBeKa, OHAa MCIOJIb3yeTcs /Il OBITOBOTO M MPOMBILUIEHHOTO BOJOCHAOXKEHUS, AJI OPOLICHUS
3€Me€Jlb, B DJHEPIe€TUKE, B TPAHCIIOPTE.

3ananue 3. YenoBek oOMTaeT B 3HAUUTENIBHO NMPeoOpa3oBaHHONW WIIM Ja)Ke HMCKYCCTBEHHOMU
cpene. Pa3zym, kak paHee JKMBO€ BELIECTBO IIIAHETHI, IIPEBPATHIICA B CAMOCTOATEIbHYIO
re0JIOrMYeCcKyI0 CHITY, BO3JICHCTBYIONIYIO Ha BCe reocdepsl, a He TOJIbKO 0OMTaeMble TEPPUTOPHUH.
CocraBbTe CXE€My, WIIIOCTPUPYIOIIYIO HCIOJb30BAHUE YEIIOBEKOM PECypcoB Tuapochepsl H
BIIUSTHUE HA HEe

» Tonabko 40 % Hacenenus 3emiin obecriedeHbl KAaUEeCTBEHHONW MUThEBOI BOJIOH;

* Ilo HekoTopeiM mporHoszaMm, k 2032 r. Oojee NOJOBUHBI HAaceleHUs 3eMiu OyIeT
UCIIBITBIBATh HEXBATKY BOBI, ECIIM COXPAHUTCS TEHJIEHIUS TEXHOKPATUUECKOIO Pa3BUTHUSA
UBUIN3ALUY;

* B Ad¢puke npoxuaet 28 % HaceneHUs MUpPa, HE UMEIOIIUX JOCTYIIa K BOJOIIPOBOY;

* Dbonee 5 muH. yenoBek B roji ymMHpaeT oT OO0JIe3HEW, CBSI3aHHBIX C YHOTpeOJIeHHEM
He100pOKaueCTBEHHOMN BOJIBI;

* B mupe oxosno 80 % Ooisie3Hell dYenmoBeKa SIBISIOTCS CIEACTBHEM IMOTPEOJICHUS BOIBI
HU3KOr0 Ka4yecTBa, T. K. C BOJOH B OPraHU3M IONAaJal0T NaTOreHHbIE MUKPOOBI, TSHKEIbIE
MeTaJlIbl, HUTpaThl, ()EHOJIbI, KAHLEPOICHHbIE XJIOPOPraHWMYECKHUe BeulecTBa U T. .
VYiepO 370pOBbIO U3-32 UCIOIb30BAHUS 3arPSA3HEHHON BOJbI COU3MEPUM C MOTEPSIMHU OT
CTUXHIHBIX OCJICTBUH, T0OJI0J1a, KPU3UCHBIX IKOJIOTHUECKUX CUTYyaIUH;

* Pexu Xyanxs (Kurait), ['anr (Unaus), Amynapbs u Ceipaapss (Cpenssis A3usi) sBISIOTCS
CaMbIMHU 3arpsiI3HEHHBIMU B MUDE.

B nmmane peiictBuii BcemupHOro camMmura 1o YCTOMYMBOMY Pa3BUTHIO BBbIJABUHYTA
MHULAATHBA O JOCTYIIE K MUTHEBOM BOJAE B pa3BHUBArOLIMXCs CTpaHax: K 2015 r. cokpatute 100
HACEJIeHUs, JIMIIEHHOro JOCTyna K Oe30macHOM NHUThEBOW BoJe, B 2 pa3za. YCUIMBAOLIEECs
3arpsi3HEHNE BOJAHBIX OOBEKTOB JeNlaeT MmpobieMy aeduuuTa NUTHEBOM BOJBI BECbMa CEPHE3HOIL.
He cayuaiino nepuoa 2003-2013 rr. 06wsaBiaen FOHECKO necstunetnem Yuctoit Boas.

MupoBoe norpelieHHe BOJbl COCTABJISIET CErOJHS CTOJBKO K€, CKOJbKO MOTpeOseHue
OCTaJIbHBIX MHHEpAJIbHBIX PECypCcoB. YelbHOE CyTO4YHOe moTpebieHue B Poccum Ha mymry
HaCeJICHUs, BKIIIOYAIOIIee HYK/Ibl HaCEJIeHUs, HepallMo-HaJIbHOE pacX0J0BaHUE, YTEUKH U T. II.
coctaBisier 275-370 n. JIns cpaBHeHus: B cTpaHax EBpocoro3a morpeGiieHue BOJbI HaXOIUTCS B
mpeaenax 150-200 n1 B cytku Ha denoBeka. Croma BXOIAT: pacxoll BOJBI IS TNHThS U
MPUTOTOBAEHUS UK — 5 %, 1 tyanera — 43 %, nym u BanHas — 34 %, MbIThe nocyasl — 5 %,
yoopka KBapTHphl — 3 %, mpoure pacxo/bl, BKIIOYas MOJIUB Fa30HOB U MBITbE MAIMHbI — 5 %.

3amanue 4. IlpomomkuTe COCTaBIEHHBIM W3BECTHOW OOIIECTBEHHOW OpraHu3anuen
Greenpeace CHHCOK PEKOMEHJAIMH, BBIIOJHEHHE KOTOPBIX CIIOCOOCTBYET 3KOHOMHUHU BOJbI, a
3HAYUT COXPAHEHHIO 3TOIO Pecypca yCTONYUBOIO Pa3BUTHUS

1. [TounHuTe WK 3aMEHHUTE BCE MpOTEKArOIMe KpaHbl. HeucrpaBHbIil KpaH 32 CYTKH MOXKET
«Hakanatb» 30-200 nutpos Boasl! CTapaliTech INIOTHO 3aKpbIBaTh KPaH.

2.1lpu BBIOOpEe cMmecuTeneil — otgaiiTe mnpeanodyreHue polyaroBeiM. OHU - ObICTpee
CMEINBAIOT BOJY, YEM CMECUTEININ
C IByMsl KpaHaMHd, a 3HAuuT, MEHbIIE YXOJUT BOJbl «BIYCTYIO», KOIJa BBl M0J0HpaeTe
ONTUMAJIbHYIO TEMIIEPATYPY BOJBI.

3.Ha Bpewms, korma Bbl 4YHMCTUTE 3yObl, BBbIKIIOYaiiTe Boay. UTOOBI OIOJIOCHYTH pOT,
JIOCTaTOYHO CTaKaHa C BOJOM.

85



4.3 cnuBHOro 0auka B yHHTa3 MOXKET IIOCTOSIHHO Teub Boja. M3-3a MOAOOHBIX MpOTEYeK

TCPAOTCA ACCATKU JIUTPOB BOAbI CKCIAHCBHO. CTapaI\/'ITeCB CIICAUTh 3a COCTOAHUECM CAHTCXHHUKH B
CBOEI KBapTUPE M BOBPEMS YCTPAHATH HEHCIIPABHOCTH.

3anaHue 5. Pecypcel mpecHoi BOJIbl PacIpeleeHbl HEPaBHOMEPHO,
U 4acTo B palioHaX ¢ MHTCHCUBHOM XO35IUCTBEHHON JEATEIBHOCTBIO €€
C He xBaraeT. HenocTtaTok M MCTOLIEHHE BOJHBIX PECYPCOB, MX 3arps3HEHUE — CEpbe3Has

HKOJIOTHUECKAsi MpobiieMa, CBA3aHHAs C PAJOM INPUYMH, TJIABHBIE M3 KOTOPBIX YKa3aHbl HHKE.
BeiOepure U3 HUX Te, KOTOpbIE, HA Balll B3IV, aKTyallbHbI JUIs Hallero pernoHa. Kakue mepsl
MOTYT YJIyYIIUTh CUTYaL1t0?

C
[TpoGiema MokeT OBITH
AKTyalbHOCTb JUIS peleHa
[Tpr4MHBI UCTOIIEHNUS U 3arpsi3HEHUS Cubpu Ha YpPOBHE
IIPECHOU BOJIBI
Ha Her [|oOmerocynapct-| peruoHanb-
BEHHOM HOM

HepaBHoMepHOE pacnipeneneHue Boabl BO
BpPEMEHU
Y TIPOCTPAHCTBE

PocT norpebyiennst BoIbI

[Torepu BOBI IpU TPAHCIIOPTUPOBKE U
UCIIOJIB30BaHUU

HNHuTeHcuBHBIN 0TOOP BOABI U3 BOJIOMCTOYHUKA

Pa3zpaboTka MeCTOpPOKIECHUH TTOJIE3HBIX
HCKOMaeMbIX. BOJIOOTINB W3 1mIaxT, ITOJICH

VYpbOanuzanus TeppuTOpuil (KWjas 3acTpOMKa,
HYHEPreTUYECKUE OOBEKTHI, CBAJIKH OTXOJIOB)

COpoC CTOYHBIX BOJI

CebCKOXO03IUCTBEHHAS AeATEILHOCTD

3arpsizHeHue aTMochepbl

Onvim Nel. Onpedenenue opzanoienmudeckKux XapaKkmepucmuk 600bl

1. Onpeodenenue 3anaxa

1. 3amomHuTe KOMOY BoAoH Ha 1/3 oObeMa 1 3aKpoiTe MPOOKOIA.

2. B3s0onTaiiTe comepumMoe KOJIObI.

3. OrtkpoiiTe K00y U OCTOPOKHO, HETITYOOKO BJIbIXast BO3IyX, Cpa3y ke OMPEIeIUTe XapaKTep
¥ MHTCHCUBHOCTH 3amaxa. Ecimu 3amax cpasy He OIIyIaeTcs WIHM 3amax HEOTYCTIIUBBIM,
UCOBITAaHUE MOXKHO IOBTOPHUTH, HArpeB BOAy B Koube 1o Temmeparypbl 60° (momepxas
KOJIOY B ropsiueid Boze). VIHTEHCMBHOCTH 3amaxa OmnpeaeinTe MO0 MATHOAUIBHON CHUCTeMe
coryiacHo Tabmuue 1.

Tabauna 1.
OnpeneneHne HHTEHCHBHOCTH 3aMaxa
HNHTEHCHUBHOCTH Xapakrep NposiBJICHUS 3amMaxa Ouenka
3amaxa UHTEHCUBHOCTH
3amaxa

Her 3anax He ONIYIIAeTCs 0
Ouensb cnabas Cpasy He omrymaeTcs, HO oOHapyxuBaercs mpu | 1

TIIATEJIEHOM HCCIIEIOBaHUM (TIPH HarpeBaHUU

BOJIbI)
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Cnabas 3amax 3ameuaeTcsi, eciIM Oo0paTuTh Ha 3TO | 2
BHUMaHHUE

3aMeTHast 3anax  JIETKO  3aMedaeTrcs M BBI3BIBAeT | 3
HEO0JIOOPUTENLHBIN OT3hIB O BOJIE

OrtuernuBas 3amax oOpamaer Ha ceOs BHUMaHue WU |4
3aCTaBJICT BO3JIEPKATHCS OT MUThSI

OdeHb cuiIbHas 3amax HACTOJBKO CHIIBHBIM, YTO JeiaeT BOAy | 5
HENPUTOJIHOM K YIIOTPeOJICHUIO

XapakTep 3amaxa onpeneauTe 1no radnuue 2.
Taoauua 2.
OmnpenesieHne XapakTepa 3anaxa

Xapakrep 3amaxa

EcrecTBenHoro npoucxoxaenus: | MCKycCTBEHHOI0 NMPOMCXOKICHUS:
HEOTYETJIUBBIN (MJIU OTCYTCTBYET) HEOTYETJIUBbIHN (UM OTCYTCTBYET)

3€MJIUCTBIN HEPTENPOAYKTOB (OCH3MHOBBIN)
THWJIOCTHBIN XJIOPHBII

IIJIECHEBOU YKCYCHBIN

TopdsHOH (heHONMBHBIH

TPaBSHUCTHIN JIpyTroi (YKaXXuTe Kakoil)

JOpyro# (yKaxuTe Kakoil)

2. Onpeodenenue yeemnocmu

1. 3anonmHuTe IPOOUPKY BOMOM 10 BBICOTHI 10-12 cMm.

2. Ompenenute MBETHOCTh BOJBI, paccMaTpuBas MNPOOUPKY CBepXy Ha Oemom ¢oHE mpu
JIOCTaTOYHOM OOKOBOM OCBEIICHUH (JTHEBHOM, HCKYCCTBEHHOM).

3. BeiOepute u3 Tabsmipl 3 Hanboiee MOIXO AN OTTEHOK

HBeTHOCTb BOJAbI

Cnabo-xenroBaras

Csetno-xenrosaras

Kenrasa

HMHTeHCUBHO-XKeNTast

KopuuneBaras

KpacHo-xkopuuneBatas

Hpyras (ykaxute Kakasi)

3. Onpeoenenue mymnocmu

1. 3anmostHUTE IPOOUPKY BOOM 110 BBICOTHI 10-12 cMm.

2. OmpenenuTe MYTHOCTb BOJBI, paccMaTpuBas NpOOUPKY CBEepXy Ha TeMHOM (OHE IpH
JIOCTaTOYHOM OOKOBOM OCBEIICHUH (JIHEBHOM, HCKYCCTBEHHOM). BbiOepuTe HyXHOE U3 TaOIUIIbI
Tabnuna 4.

MYTHOCTDH BOJbI

Cnabo onaneciupyromas

Onanecuupyronias

Cnabo myTHas

MyTHas

Ouenp MyTHas

Onvim Ne2. I'paznaa unu yucmasn eooa?
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Hamonaure mpoOGupky Bomoit. Jlo6aBbTe B Hee HEMHOTO pacTBOpa IepMmaHraHara kKamus. Yrto
HabmoaeTe? Ecnu BT pacTBOpa OCTalICs PO30BBIN — BOJIa YKCTasA, €CIM OH 00eCHBETUIICS — BOJa
rpsizHas. Ha ocHoBanum HaOM0IeHH ciesaiTe BEIBO O TOM, Kakas y Bac Boja.

Onvim Ne3. Ouucmka 600vt om CMC (cunmemuuecKkux MowOuwux cpeocma)

B npobupky naneiite 2 mn pactBopa CMC, nHarpeiite u 100aBbT€ MOBApEHHYIO COJb JI0
HACBIIIEHHOTO pacTBopa. [lo Mepe HachIleHUs] pacTBOpa MOBAPEHHOM CoJibl0 pacTBOpuMocTh CMC
ymenbmaercss. CMC BCIUIBIBET HaJ MPO3PAYHON KHIAKOCTHIO B BHUJIE TBEPBIX TBOPOKHUCTHIX
XJIOTIBEB, KOTOPBIE MOXKHO cOOpaTh UIH OTUIBTPOBATD.

XapakTepucTuka BrIBoj1 (ClIOBECHOE OMMCAHKE)

3amax

IIBeTHOCTH

MyTHOCTB

Yucrorta

Hannune CMC

3anecume nonyuennvie peyromamol 6 madauuy 5.
CnenaiiTe BEIBOIbI 00 YKOJIOTHYECKOM COCTOSTHMM UCTOYHHUKA, M3 KOTOPOTO OBLIA B3sTa MPooda.

dopma 0TYETHOCTH:
dopmoii 0TYETHOCTH TI0 JTabopaTopHOU padoTe sBisieTcs OTYeT, KOTOPBINA JOHKEH COEePKATh 1eNb
paboThI, 000pyOBAaHUE U MATEPHUAIIBI, TIOPSOK BBITIOJHEHHUS, PACUETHI, Pe3yJIbTaThI, BEIBOIBI.

OcHOBHas nuTepaTypa

1. EmenbsanoB, A. I'. OCHOBBI IPUPOIONOIB30BAHUS : YueOHUK 175 By30B / A. I'. EMenbsiHOB. - 4-¢
u31., cTepeoTull. - Mockaa : Akanemus, 2008. - 304 c.

2. boromo6os, C. A. [IpaBoBble OCHOBBI IPUPOIONOIB30BAHUS U OXPaHbl OKPY’KAIOLIEH Cpebl
[Texct] : yuyeOHUK M NPaKTUKYM Ui akajaemuueckoro OakanmaBpuata / C. A. boromo6os, E. A.
[To3muskoBa. - 2-e u3., nepepad. u gorm. - Mocksa : FOpaiit, 2016. - 398 c.

JononHuTenpHas Iureparypa

1. ®enoposa, A. . IIpakTuKyM 10 IKOJIOTHU U OXPaHE OKPYKAIOIIEH CpeIbl : yueOHoe mocooune
quisa By3oB / A. U. denoposa, A. H. Hukonbckas. - Mocksa : Biagoc, 2001. - 288 c.

2. Jlouenko, A. V. Mammubl U 00opyAoBaHHE IPUPOAOOOYCTPOMCTBA U OXPaHBI OKPY’KAIOIICH
cpensl Topona : yued. mocobue mns By3oB / A. U. [louenko, B. A. 30otoB. - Mocksa : Beicmias
mkomna, 2007. - 519 c.

3. KoncrantunoB, B. M. Dkonornyeckue OCHOBHI MPUPOIONONIB30BaHMs : yued. mocodue / B. M.
Koncrantunos, 1O .b. Yenumge. - 5-¢ u3a., crepeorur. - Mocksa : Akagemusi, 2006. - 208 c.

4. Bapnansn, M. A. HopMupoBaHue U CHIKEHHE 3arpSI3HEHHsI OKPYKAIOMICH Cpesibl : PAKTUKYM /
M. A. Bappanss. - bparck : bpl'VY, 2016. - 146 c.

5. Koncrantunos, B. M. Oxpana npupoas! : yueouuk / B. M. KoncrantuHoB. - Mocksa :
Axanemus, 2000. - 240 c.

6. Epemuenko. O. 3. Yuenue o 6uochepe : yued. mocodbue s By30B / O. 3. EpemueHko. - 2-e u3n.,
nepepad. u gorm. - Mocksa : Axkagemus, 2006. - 240 c.
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KOHT[!OJ’IBHBIG BOIIPOCKHI I CaMOIIPOBEPKU

1. KakoBbl, 0 BanieMy MHEHMIO, I[VIaBHbIE NPUYHUHBI BOJHO-IKOJIOTMYECKOro kpusuca? B
KaKHX CTpaHax yXe ceilyac 3amachl IPECHOM BOJbI CTAJIM JIUMUTHPYIOIUM (AKTOPOM pa3BUTHS HE
TOJIBKO B 9KOCHUCTEMAX, HO U B COIMAIBHON c(pepe n sKoHOMUKE?

2. OcHOBHOI 00BEM ITPECHON BOJIbI COCPEIOTOUEH:

a) B JICTHUKAX;

6) Bo Biare arMoc(epHOro Bo3yxa;

B) B IIPECHBIX 03€pPaX;

I') B [IO/I36MHBIX BOJaX.

3. Yto 03Ha4YaeT TEPMUH «IBETECHHUE BOJBI»:

a) epHoJ, KOTJa paclBETAIOT KyBIIWHKH, BOASHbIEC JINIIUHY;

0) 3apactanue OeperoB BojioeMa MPUOPEKHBIMHU PACTEHUSMH, PA3HBIC CPOKH I[BETCHUS

KOTOPBIX 00€CIIeYMBAIOT MPOAOKUTEIbHBIN MEPHO KpaCHBOTr0 ohopMiIeHus: 6eperoBoit

JIUHUY;

B) MacCOBOE pa3BUTHE CHHE-3€JICHBIX BOJOPOCIEH n3-3a n30bITKa a30Ta u hocdopa,

MIOCTYIAIOIIETO BOJOEM CO CTOYHBIMH BOJAMHU.

4. B razere omyOnukoBaHa cTathsi «bocdop 0e3 Boab», cyThb KOTOpOil B ciemyrouieMm. B
HEKOTOPBIX pErHoHax YucTas Boja — yxxe npoosema. Pexu Turp u EBdpat Oepyr Hauano B Typuum,
a 10 Cupuu UX BOJBI JOXOIAT 3arps3HEHHBIMHM M OCKYyJAEBUIMMHU. Paszropaercss KOHQIUKT: apaObl
CUMTAIOT, YTO IONAJIM B 3aBUCUMOCTb OT TYPELKOW BOJBI U MPEAJIaraloT paccMaTpuBaTh peku Turp
u EB(par kak Mex1yHapoaHOE TOCTOSIHUE.

3a mocnemnee 10-imete B MUpE HAa 72 YMEHBIIWJIWCH 3amachl YMCTOM TPECHOW BOJIBI.
Oskupjaercs, YTO CKOpO TeMIepaTypa Bojbl moBsicutes eme Ha 4 °C, a yepe3 200 set nmodepexne
npesparutcs B Caxapy. B Typuuu Hanucan 2-MeTpOBBIN XOJICT C BBICOXITUM MpaMOpHBIM MOpeM.
N300pakeHHbIE HA HEM JIETU IPOCST BOJIbI, MYCThI IUISKH AHTAUH.

W3noxute cBOM MBICAM MO TOBOAY MOJIHATOM aBTOpoM mpobiembl. B oTBere cienyer
UCIOJIb30BaTh COOTBETCTBYIOLIME IOHATUS HKOJOTHMM U, ONUPAsACh Ha (aKThl OOIECTBEHHOM
KU3HU, HAYKA U COOCTBEHHBII JKU3HEHHBIM ONBIT, IPUBECTH HEOOXOAUMBIE apIyMEHTHI (HE MEHee
JIBYX) B 000CHOBaHME CBOEH MO3UIUH.

5. Yto coxpaHsieT ycTOHYMBBIE IUAarna3oHbl TemrepaTyp Ha Hamed miuaHere? XKuszub. ITO
3€JI€HBbIE PACTEHUs, IPEBpAlIAlOIINE YIJEKUCIbIA Ia3 B OpPraHMYECKUE BELIECTBA, a TaKkKe
TPWUIMOHBl M TPWUIMOHBI MEJIbYaMIIUX MOPCKUX OpraHu3MoB (popamMUHH(EpHI, KOKKOJIUTHI,
U3BECTKOBbIE Bogopocin). Onu 3axBarbiBatoT yriepoj u3 CO,, pacTBOPEHHOTO B BoOJE, U
UCIOJIB3YIOT €ro, HapsAdy C APYTMMHU BElIeCTBaMH, JUIsl OCTPOEHUs CBOUX pakoBuH. [lorubas, atu
MOPCKHE OpPTaHU3MBI [IONANA0T Ha JIHO, T1e cipeccoBbiBatoTcs B M3BecTHAK CaCOs. B ocanounbix
nmopojax Ha 3emJie B CBA3aHHOM Buje yaepxkuBaercs npumepHo B 20 000 pa3 Gosbie yriepona,
4eM COAEPKHUTCS B aTMOcdepe.

Kak cBsi3aHbI NOBBIIIIEHUE CPEAHEN TeMIlepaTypbl 3eMJIi, KPYrOBOPOT yIIEpoaa U MPOLECCHI,
mpoTeKaroime B ruapocdepe?

6. Kakue u3 npuBeeHHBIX HU)KE YTBEPXKJIEHUH SBISIOTCS, [10 BallleMy MHEHHIO, JIO)KHBIMH, a
KaKHe — UICTUHHBIMMU:

a) MpU CTUPKE Oelbs MOJIOCKATh JIydlle B IPOTOYHOM BOJIE;

0) UCII0JIb30BaHKE MTOCYAOMOCUHBIX MAIlIUH — XOTb U 0oJiee 1Toporoi, HO 3 (HEeKTUBHBIN

C1oc0o0 SKOHOMMH BObI U 3JIEKTPOIHEPTUH NPU MBIThE OOJIBIIOT0 KOJINYECTBA MTOCY/IBI;

B) MIPH UCIOJIB30BAHUYU PHIUATOBBIX CMECHUTENEH MEHbILE BOJIbl YXOJIHUT «BILYCTYIO» IIPH

10/100pe ONTUMAIBHON TEMIIEpaTypbl BOAbL;

I') n30exaTh OOJBIINX MMOTEPH BOABI MOKHO, €CJIM IPUHUMATh BaHHY, a HE JIyIII.

7. CymectByeT mpoOiieMa 3amuThl TUApPOCcEepbl OT BOMABI, CIMBAEMON CHCTEMaMHU
OXJIaX/eHUsT KopaOiel. YTeuka Jake OJHOrO JIMTpa HEe(PTEnpoayKTOB B BOJHBIA OacceilH
HakasbIBaeTcsl OosbuM mrpadom. B To ke BpeMms ekeCyTOUHO Ha KaXkJIOM CyJIHE HaKarlJIuBaeTCs
JI0 TpeX TOHH BOJbI, OT KOTOpOW Haxo u30aBnsAThca. KoHueHTpanus HepTH B BOJAE, KOTOPYIO
cOpachIBalOT B OTKPBITHIN OKeaH, He JoipkHA npesbimaTh 100 mr/a. Ecnu ke mope 3akpbiToe, K
npumepy, bantuiickoe nian CpenuzeMHoe, TO NpenienbHOE KOJIMYeCTBO He Oosblie 15 mr/ia, a B
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duHCKOM 3anmuBe cOpoc HedTempoayKTOB BooOIIe 3ampenieH. Kak mpe-moTBpaTuTh MomnagaHue
cies10B HeTH B Mope (KaK UX yJaIUTh U3 CIIMBHON BOJbI)?

8.OnHa M3 pa3BUBAIOLIMXCA CTpaH BBO3WJIA M3 MHIYCTPUAIBHBIX JEpXaB Ha CBOIO
TEPPUTOPUIO JUISL 3aXOPOHEHUS! PaIMOAKTUBHBIE OTXOJIbl, KOTOpPbIE COpachiBald B KOHTEiHEpax B
okeaH. He3aBucumble 3KCHIEpThl YCTAHOBWIIM, YTO TAKOW CIOCOO 3aXOPOHEHMSI BCKOpPE MPUBEIET K
PallMOaKTUBHOMY 3arpsi3HEHHMIO CYIIECTBEHHON uyacTh MupoBoro okeaHa. B pamkax Kakux u3
rJ1I00aJbHBIX MPOOJIEM COBPEMEHHOCTH MOKHO paccMaTpuBaTh 3TU COOBITUA? ApryMeHTUPYHTE
CBOM1 OTBET.

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOT U, UCITIOJb3YEMBIX ITPU
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA 11O JUCHUIIJIMHE

HNundopmanvonnas cucrema « EnnHoe 0KHO 10cTyna K 00pa3oBaTenbHBIM pecypcam»
YuuBepcurerckas uHbopmanronnas cucrema «Poccusy»

Enunag xomnekius 1indpoBbIX 00pa30BaTENbHBIX PECYPCOB
DenepanpHblii IEHTP KHHOOPMAITMOHHO-00pa30BaTENBLHEIX PECYDCOB
OC Windows 7 Professional;

Microsoft Office 2007 Russian Academic OPEN No Level;

7 AHTUBUpYCHOe nporpammuoe obecneuenue Kaspersky Security.

S e

11. OMUCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOIUMOM
JJIs1 OCYIIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIJIMHE

Buo Haumenosanue
Ilepeuens ocnoenozo Ne I13
3anamus ayoumopuu
0bopyoosanus
1 2 3 4
KommuiekcHas maboparopus HNurepakTuBHas J0CKa
JICCHOT'O XO3HﬁCTBa, TOprOBOﬁ MapKH
TaKcanuu jieca u Promethean Mopens Activ
APCBCCUHOBEICHUA Board 587 Pro C
Tk HACTEHHBIM KPEIUIEHUEM HU
MPOTrpaMMHBIM

obecneuenreM Promethean
Activin-Spire,  TpOEKTOp
MYJIbTUMEIUNHBIN

toproBoit mapku « GASIO»

Kommnekcnas nabopatopust
JIECHOTO XO35HCTBA

I3 ’ - 1-5

TaKcaluy Jieca u

APCBCCUHOBCICHUA

Ob6opynoBanue 10-11K i5-

CP 131 2500/H67/4Gb(moruTOp )

TFT19 Samsung); npunTtep
HP LaserJet P2055D
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[puioxenne 1

®OHJ ONEHOYHBIX CPEACTB AJsA IPOBEAEHUSA
NPOMEXYTOUYHOMW ATTECTAIIMUA OBYYAIOIUXCA IO JUCIHUIIJIMHE

1. Onucanne GpoHIa OLEHOYHBIX CPEICTB (RACHOpPM)

Ne
KOMIIeTeH JaemenT Paznea Tema POC
KOMIIeTEeHIIUH
M
OIIK-3 TOTOBHOCTb 1. . Pons 1.1. Ilpeamer u 3amaun | Bonpocs! k 3auety
MIPUMEHSTH B 9KOJIOTUU B | DKOJIOTHHU Nel-4
MPAKTUYECKOU COBpPEMEHHO | 1.2. Opranm3m  u | Bonpock! k 3auety
JIeATETbHOCTH M o01ecTBe. | (haKTophl CpeIbl Ne5-7
MIPUHLIMIIBI 1.3. Okonorus | Bompocsl k 3auety
palMoOHAIBHOTO MONYJIALUNA Ne8-14
HCIOJIb30BAHUS 2. 2.1 DxocucTtemsl Bomnpocs! k 3auery
IIPUPOJTHBIX OKkocuctem Nel5-19
pecypcoB u bl 2.2 PazButue | Bonpock! k 3auety
3aIUTHI skocucteM. Cykneccun | Ne20-25
OKpY’KatoeH 2.3 buochepa kak | Bompocsl k 3auery
Cpeipl rio0anbHas Ne26-27
IKOCHCTEMA
[1IK-4 TOTOBHOCTh 3. 3.1. 3arpsizHenue | Borpocsl k 3auery
000CHOBBIBATH 3arpszHeHu | atMocdepHoro Bo3ayxa | Ne28-40
[IPUHATHE e 3.2 3nopoBbe | Borpocsl k 3auery
KOHKPETHOTO OKpy>Karollle | 4eJoBeKa Ne41-44
TEXHUYECKOT O 1 cpefibl 3.3. ['moGansHble | Bompock k 3auety
peueHus npu JKOJIOTHYECKHUE No45-54
pa3paboTke poOIeMbI
TEXHOJIOTHYECKHUX
IIPOLIECCOB "
W3JICNINHA, a TakKe
BbIOMPATH
TEXHUYECKHE
CpelcTBa u
TEXHOJIOTHH c
y4ETOM
AKOJIOTMYECKUX
IIPOLIECCOB ux
IPUMEHECHUS
2. Bompocsl k 3a4eTy
Komnerenuuu Ne u
i/rn BOIPOCHI K 3AYETY HauMeHoBanue
Kon Onpenesnenne pasjena
1 2 3 4 5
1. | OIIK- | roroBHOCTB 1. OOBeKT n3yueHus FKOJIoruu Kak Hayku. | 1. Pons skonorum
3 HPUMCHATD B2 IMocTostHHO MeHsroruecst | B COBPEMCHHOM
MPaKTH1ECKOH CCTECTBEHHBIC YCIIOBHS Cpefbl oOuTamms | OOMIECTBe.
ACATEIILHOCTH 4eloBeKa M YPOBEHb MHCIIOJIb30BAHUSA
TIPAHITHATIBI 0011eCTBOM IPUPOHBIX PECYPCOB.
pallMOHATIBHOTO 3. [Ipupoaa — Kak 3aMKHyTast
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UCIIOJIb30BaHUS
IIPUPOJIHBIX PECYPCOB
u 3aIUTHI
OKpY Karolle cpenbl

CaMOCTOATECIIbHAsA, CaMOpPa3BUBAIOIIAACA
CHUCTCMaA, MOAACPIKUBArOIAast COCTOAHUC
PaBHOBECHUA 0e3 BMemaTeIbCTBa
YCJIOBCKA.

4. CBA3b DKOJIOTHH C €CTECTBEHHLIMU U
T'YMaHUTApHBIMU HAYKAMH.

5. Opranusm u (haxTopbl Cpebl

6. BiraxxHOCTB KaK 9KOJIOTHYECKUH (haKTop
aJlanTaluy OPraHu3MOB

7. Temnepatypa Kak OCHOBHOM
9KOJIOTMUYECKHH (hakTop. Amantanuu K
HU3KHM U BBICOKHM TeMIepaTypam.

8. DkoJiorus nmonysAIMi

9. Turnbl B3aMMOOTHOIICHU MEX/y BUIAMU
B COOOIIIECTBAX.

10. PazHooOpa3ue momysisiuii, UX CBOMCTBA
Y TPaHHUIIBL.

11. T'eorpaduueckas N3MEHYHMBOCTh
MOMYJISIIAN U €€ aJalTHBHASI IPUPOJIA.

12. Jlemorpaduyeckas CTpyKTypa
TOMYJISIUN.

13. /lunamMuKa YMCICHHOCTH B MOMYJISIHUSX.

14. Dxonornyeckuii MEXaHU3M IBOJIIOLIUA
OpraHM3MOB.

15. TlpocTpaHCTBEHHAs CTPYKTYpa
IKOCHCTEM.

16. Dxocuctembl MUPOBOTO OKEaHa.

17. DxocucTeMBbl KOHTHHEHTAIBHBIX BOJI.

18. Apunnsie 3KOCHUCTEMBEL: CTeMH,
MyCTHIHU, CABAHHBI.

19. DxocucTeMbl YMEpPEHHBIX M BBICOKHX
mHpoT (Taiira, TyHapa)

2(). MukpoopraHi3Mbl B arpO3KOCHCTEMAX

21. becrio3BOHOUHBIE  KXHWBOTHBIE B
arpocucreMax.

22. JlecTpyKuus B arpo3KocucTeMax; 0030p
HPOLIECCOB U PEAYIICHTOB.

2. DKOCUCTEMBI
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23. O030p abuotrmyeckux (hakTopoB,
BO3JICHCTBYIOIINX Ha arPOCHCTEMY.

24. CopHskH B  arpodKOCHUCTEMax;
MPOUCXOXK/ICHHE, KJIaccu(puKanms,
aJlalTHBHBIC CBOWCTBA; aJICJIONATHSI.

25. JlyroBsle macTOMIa Kak pa3HOBUIHOCTD
arpoCUCTEMBI.

26. buocdepa kak riiodanpHas
HKOCHCTEMA

[1IK-4

TOTOBHOCTH
000CHOBBIBATH
MIPUHSTHC
KOHKPETHOTO
TEXHUYECKOTO
pelIeHus pu
pa3zpaboTke
TEXHOJOTHYECKUX
MIPOIIECCOB H
U3CINH, a TaKXKe
BbIOUpATH
TEXHHYECKHE
CpelcTBa U
TEXHOJIOTHH C yUYETOM
9KOJIOTHYECKHUX
MIPOIIECCOB UX
MIPUMCHCHUS

27. MexayHapoaHas ceTh OnochepHbIX
3al0BEIHUKOB

28. [lepeunciure OCHOBHBIE CBOMCTBA
aTMOC(EpBHI.

29. HazoBUTE OCHOBHBIE 3arpsA3HAIONINE
aTMocdepy BeIIecTBa M MX HCTOYHUKH.

30. B ueM CyImHOCTh U MEXaHU3MBI
MIPOSIBJICHUS KTAPHUKOBOTO P exTan?

31. Kakue rasbl OTHOCSTCA K
«TAPHUKOBBIM»?

32. Kakme ¢akTel  TOATBEPKIAIOT
HaJIM4He «IapHUKOBOTO d(Pdextan?

33. Kakue daxTopsl JeHCTBYIOT B
HaTpaBJICHUH, MIPOTHBOTIOJIOKHOM
«MAapHUKOBOMY 3P dekTy»?

34. HazoBure OCHOBHEIE HCTOYHHUKH
HOCTYHJIGHI/ISI HapHI/IKOBI:IX ra30B B
aTMocdepy.

35. Yro sBusgeTcs NpPUYMHAMU U
CIIEICTBUSIMU HM3MEHEHMH B COJEpKaHUU
030Ha?

36. Kakue atmocdepHbie 0CaAKd OTHOCAT
K KaTErOpUU KUCIbIX?

37. Kakne BEIIECTBA U BUEI
ACATCIIBbHOCTH YCJIOBCKA 06yCHOBJII/IBaIOT
OCHOBHOM «KUCJIOTHBIN s e
0CaJIKOB?

38. B yem nposBisieTcs ACHMCTBUE KUCIBIX
OCAJIKOB Ha BO/JIbl, MOYBY, PACTUTEJIbHBIN
MOKPOB?

39. B xakux pailoHax U yCIOBUSIX KUCIIbIE
ocankd HambOoiee BEpOSTHBI M TJE
HauOosee BEPOSITEH UX OTPULIATENIbHBIN

ahdext?

40. IlepeuncnuTte N3BECTHBIE BaM MEpPbI
10 OXpaHe aTMOC(EPHOTO BO3IyXa.

41. ®axTOopsl, BAMSIONINE HA 3J0POBBE U
IPOIOJDKUTEIBHOCTD KU3HH YeJIOBEKa.

42. BnusiHUE 3arps3HEHUsS aTMOC(HEPHOTO
BO3/IyXa Ha 3/10pOBbE HACEJICHUS

3. 3arps3HeHHE

OKpY>Karolen

cpebl
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43. OcCHOBHBIE XHMHMYECKHE TIPHUMECH,
3arpsi3HAIoNINe aTMochepy

44, OOGmmemMupoBbIe BBIOPOCHI B
aTMocQepy INIaBHBIX 3arps3HUTENeH

45. I'moGanbHbBIE 3KOJIOTUUECKHUE
POOIIEMBI

46. 3arpsi3HEHHE OKPYXAIOWIEH Cpebl
(mouB, atMocdepsbl, ruapochepbl)

47. OpraHquCKoe HCKOIIa€MOC€ TOIIIINBO
1 aJIbTCPHATHBHAA SHCPIrCTHUKA.

48. «/lemorpadudeckmii  B3pBIB» U
ypOaHHu3aImsl.

49. O0630p pacTUTENBHBIX PECYPCOB H
poOJIEMBI ux palMOHAIBHOTO
HCIIOJIb30BaHUS.

50. Boanbsie pecypchl: 0030p MHUPOBBIX
3aracoB, TJIOOANBHBIX M PETHOHATIBHBIX
po0JIEM UCTIOJIb30BAHUSI.

51. Pecypchl ®KUBOTHOTO MHUPa, TPOOIEMBI
WCIIOJIHb30BAHUS.

52. [Ipobaema yTpaTbl OuopazHooOpasusi.
53. IIpoGaemMbI OTXO0B: TEXHOJIOTUN
oOpaIieHus ¥ 3aKOHOIATEIHCTBO.

54. Knumatnueckue u
arpOKJIMMaTHYECKUE PECYPCHI.

3. Onucanue nokasareseil H KPpUTePHEeB OLCHUBAHUS KOMIIETCHIIUH

Iloka3zaTesan Ouenka Kpurepun
3HaTh 3a4YTEHO 3HAeT OCHOBHBIC TOHATHS, TEPMUHBI H
(OIIK-3): 3aKOHBI CTPYKTYpHOHl M (DYHKIIHOHAIbHOM
- OCHOBHBIE IIOHATUS, TEPMHUHBI U opranusalui HaZOpTraHN3MCHHBIX
3aKOHEI CTPYKTYpHOI U onocucTeM; OCHOBHBIE KOMIIOHEHTBI
(YHKLHOHATBHOI opraHusaLmu JIECHBIX U YPOOIKOCHUCTEM: PACTHTENBHBIN 1

)KPIBOTHI)IIZ MUDP, MOYBHI; CBOﬁCTBa JICCHBIX
5KOCHCTEM; ITOCIICJICTBUS ITPOBEICHUS
CIUIONIIHBIX W HE CIUIONIHBIX PyOOK C
NPUMEHECHHUEM arperatHol  TEXHHKH,
HOPMAaTUBBI Ha COXPAHHOCTH MOJPOCTa
B pa3IMYHBIX  JICCOPACTUTEIIBHBIX
YCIIOBUSIX; BHUIBI  HEOIArOMPHUSATHBIX
BO3JICHCTBHI Ha Jieca, criocoobl 00PHOBI
C HAMU WJIHA CHIDKEHHUSA MX BO3IECHCTBUSA

HaaOPraHn3MCHHBIX 6I/IOCI/ICTGM;

- OCHOBHBIC KOMITOHEHTHI JIECHBIX H
ypOO3IKOCHUCTEM:  PACTUTEIBHBIA U
KUBOTHBII MUP, TIOYBBI;

- CBOMCTBA JIECHBIX DKOCHCTEM,

- TTOCTICCTBUS MIPOBEICHUS
CIUIOIIHBIX U HE CIUIOIIHBIX PYOOK C
IMPUMCHCHUEM arperaTHoﬁ TCXHHKHU,
HOPMAaTHBbL Ha COXPaHHOCTH

nojpocTa B PA3THUHBIX (BUsSIHHC MI0KapoB, BPCIIUTEIICH,
JIECOPACTUTENBHBIX YCIOBHSIX; 00JIe3HE U MTPOMBIIIJICHHBIX BBIOPOCOB
- BHIBI HEOIArOIPHSTHBIX Ha nch:Hon cpeny); BUIBI U MacIITaObl
BO3JECHCTBMII Ha Jieca, CIIOCOOBI BO3ACUCTBUA HAa BOJHBIC PECYpPCHI;
OOpBOBI C HMMH WM CHIDKEHUS WX COBPEMCHHBIC r00asbHbIe u

PETHOHAJIbHBIC 9KOJIOTHYECKHE
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BO3/JICUCTBUS  (BIUSHHE  IIOXKApOB,
BpeIUTENCH, OonesHen "
NPOMBIIIJICHHBIX ~ BBIOPOCOB Ha

JIECHYIO Cpeny);
- BUIBI M MacIITaObl BO3AEHCTBUA HA
BOJIHBIE PECYpCHI;

(IIK-4):

- COBpPEMEHHbIE TJoOanbHBIE U
pEerHOHATEHBIC IKOJIOTHIECKUE
poOIeMbI " MIPUYHHBI ux
BO3HUKHOBCHHUS,

- poOIeMbI COXpaHEHUS
OmopazHOOOpa3usi W TMPUHITUIIBI
OpraHH3aIH IKOJIOTHYECKU

TPaMOTHOTO TTPUPOOTIOIH30BAHMS.
- OCHOBHBIE YCJIOBHSI YCTOMUYHMBOIO
COCTOSIHMSI DKOCHUCTEM M TPUYHUHAX

BO3HUKHOBEHUS 9KOJIOTMYECKOT O
KpHU3HCca;
- OCHOBHBble MPHUPOJIHBIE PECYPCHI

Poccun 1 MOHUTOPHHT OKpyXKaromen
Cpenpl;

- 9KOJIOTMYECKHe
paloHaIbHOIO
MIPUPOIONIOIB30BAHUS;
- U3MEHEHHUS B OKpYJKaIoLIEH cpere,
HAy4YHO-TEXHUUYECKUE U DKOJIOTO-
TEXHOJIOTUYECKUE MPOOIEMBI,
CBSI3aHHBIE CO CTPOUTEIBCTBOM
BOJIOXPaHWIINILL;

- TIOCJIECTBUS BIMSIHUS IIJIaBAOLICH
U 3aTOIJIEHHOW PEBECUHBI HA
BOJHBIE OOBEKTHI,

Ymersn

(OIIK-3):

- HCIOJIb30BaTh OCHOBHBIE 3aKOHBI
JKOJIOTUH B MIPaKTUYECKON
JESTENIbHOCTU pu pelieHnn
Mpo)eCCHOHATIBHBIX 3a7a4;

- HCCJEN0BaTh KOMIIOHEHTHI JIECHBIX
OMOIICHO30B;

- JlaBaTh OLICHKY BO3/ECHCTBHS Ha
OKpY>KAIOIIYI0 Cpeay HEeraTUBHBIX
TEXHOTEHHBIX (PaKTOPOB;

(IIK-4):

- HCIONb30BaTb  DKOJOTUYECKUE
METO/JIbl UCCIIEJIOBAaHUS B MPUPOIHBIX
U UCKYCCTBEHHBIX OMOCHCTEMAX;

IMPUHIUITBL

TPOOIEMBI u TIPHYHHBI 170
BO3HUKHOBEHHUS; poOIeMbI
COXpaHEeHUs OmopazHooOpaszus u
MIPUHIIUITBI OPTaHU3AIMHA YKOJIOTUIECKU
IPaMOTHOTO TIPUPOJIOTIOB30BAHUS;
OCHOBHBIE  YCJIOBHUS  YCTOWYHBOTO
COCTOSTHUSI DKOCHCTEM U TPHYHHAX
BO3HUKHOBEHUS JKOJIOTHYECKOTO
KpH3HCa; OCHOBHBI€e MIPUPOJTHBIC
pecypest  Poccun W MOHHUTOPHHT
OKpY’Kalomiel Cpelpl; IKOJOTHUECKHUE
TIPUHIIUIIBI paIoHaIbHOTO
MIPUPOJIONIONB30BAHUS; W3MCHEHUS B
OKpPY’KaroIlen cpezne, Hay4HO-
TEXHHYECKUE " 9KOJIOTO-
TEXHOJIOTHYECKUE POOJIEMBI,
CBSI3aHHBIC co CTPOUTEILCTBOM
BOJIOXPAHWIUII; TOCIEACTBHS BIUSHUS
TUTABAIOIIECH M 3aTOTUICHHOW JIPEBECHUHBI
Ha BOJIHbIC OOBEKTHI;

YMeeT ucnonb3oBaTh OCHOBHBIC 3aKOHBI
3KOJIOTUU B HpaKTHqCCKOﬁ ACATCIBbHOCTU
MIPH PEIICHUH MPOQPECCHOHATBHBIX 3a1ad;
HUCCICa0BaTh KOMITOHCHTBI JICCHBIX
OMOIICHO30B; JaBaTh OIICHKY BO3ICHUCTBUS
Ha OKpYKarouyro cpeny HEraTUBHBIX
TEXHOTEHHBIX (PaKTOPOB; MUCIIOJIb30BATh
9KOJIOTHYECKHAE METOJIbI HCCIICIOBAHUS
B NPHUPOJHBIX U  HCKYCCTBEHHBIX
OWocucTeMax; TPUHUMATh PEIICHUS
IPaKTHYECKOTO XapakTepa C IIeNbIo

9KOJIOTUUECKOH ONTUMHU3AIUU
MIPUPOJIOTIOIB30BAHUS; MPUMEHSITh
3HAHUA 9KOJIOTHUYCCKUX 3aKOHOB
(hyHKIIMOHUPOBAHUS MPUPOTHBIX

SKOCHUCTEM JUIsl TIOBBIIICHUS YPOBHS
DKOJIOTHYECKOT0 CO3HAHUS HACEJIEHUSL.

Braaneer OCHOBHBIMHU METOIAMHU
OnpeIesIeHUs rokaszaresien
MPOYKTHBHOCTH, YCTOWYHUBOCTH "
BHJIOBOT'O pa3Ho0Opasus JIECHBIX
(HUTOIICHO30B; HABBIKAMH, HEOOXOIMMBIMH
JUIL OCBOEHHUS ~ TEOPETUYECKMX OCHOB M
METOJI0B JKOJIOTHH; METOIaMH
TJITAHUPOBAHUS u MIPOBEICHHUS

JKOJIOTUUECKUX HCCIEIOBAHUM.

HEC 3a4YTCHO

He ocpomn COACPKAHNUE OUCHUILINHBI;
OCHOBHBIC ITOHATHUA, TCPMHUHBI U 3aKOHBI

OpraHM3alyu HaJOPraHU3MEHHBIX
- MPUHUMATH pelieHus P H s1op

OuocucTeM; KOMIIOHEHTHI JIECHBIX U
IIPAKTUYECKOI0 XapakTepa C LEJbI0 5 .

o 09KOCUCTEM: aCTUTEIbHBIA U

9KOJIOTMYECKOI ONTUMHU3ALNH yp . p .

KUBOTHBI MU IIOYBBI; CBOMCTBA
IIPUPOIONIOIB30BAHUS; P, ’

JECHBIX  DKOCHUCTEM; HE  yMeeT
- IPUMEHATH 3HAHUS SKOJIOTMYECKUX

BBINOJIHSTD MIOMCK u aHaJIN3
3aKOHOB (GYHKIIMOHUPOBAHUS 5 . -

HE00XOAUMON HAy4YHO-TEXHUUYECKON
IIPUPOJIHBIX 9KOCUCTEM s a Y
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UHpOpMaIUH.
MOBBILIECHNUs] YPOBHS DKOJIOTUYECKOTO
CO3HAHUS HACEJICHUSI.

Biaagernb

(OIIK-3):

- OCHOBHBIMU METOJAMH OIPEICIICHUS

MoKazarenaen MpoyKTUBHOCTH,

yYCTOMYUBOCTH U BUIOBOIO

I
dsH0000pPdsHA JICUHDBIA (P T1OHUHUSUB.

4. MeToanyecKkne MaTepHaJbl, ONpeAeJsAOIINe INpouelypbl OLECHMBAHWS 3HAHMIA,
YMEHHi, HABBIKOB M ONbITA /1eSITeJIbHOCTH

JucnumuimHa DKOJI0THS HarpasiieHa Ha (opMupoBaHue y 00ydJaromuxcs MpeACTaBICHUH O
CJIO’)KHOCTH, CBSI3HOCTH U (DYHKIIMOHUPOBAHUM OMOJIOTHUECKUX HAJOPTaHU3MEHHBIX CHCTEM U UX
B3aUMOJICHICTBHM CO CPENOi; O3HAKOMJICHWE C NPUHIMIIAMH ¥ KOHICTIIUSIMH COBPEMEHHOM
HKOJIOTHH, U3y4YE€HHE OCHOBHBIX MOHATH O B3aUMOJICHCTBUHU KHUBBIX CUCTEM C OKPY’KaloIlel cpenoit
Ha YpPOBHE OCOOM, TOMyJSIUH H OKOCHCTEMBI; YCBOGHHE OCHOBHBIX TIPOIIECCOB B
Ha/IOPTaHU3MEHHBIX JKUBBIX CHCTEMax, TIPOUCXOXKICHHE OTUX CHUCTEM, HUX pa3BUTHE U
pa3HooOpa3ue; TOIy4YeHHE 3HAHWA O COBPEMEHHBIX IIO0ATBHBIX W PETUOHANBHBIX YKOJIOTHIECKUX
npobiemMax W TOHMMaHUEe MPUYMH HUX BO3HUKHOBEHMS; OIPEJCIIEHHE pPOJM YeIOBEKa B
oOecriedeHUH  CTAOMJIBHOTO  (YHKIIMOHMPOBAHUSA  MOMYJSIUI,  3KOcuUcTeM,  Ouocdepsl;
npruoOpeTeHre HaBBIKOB UCIIOJIb30BaHUS TEOPETHUECKUX 3HAHUM B MIPAKTUYECKOH 1eSTETbHOCTH.

W3ydeHne TUCIUTUTMHBI SKOJIOTHS H OXpaHa MPUPOJIBI TPEyCMaTPUBACT:

TIeKIHH,

NPaKTUYECKUE 3aHATHS;

— CaMOCTOSITENbHYIO paboTy 00y4aroLIuXCs;
— 3auer.

B xone ocBoenus pasgena 1 Ponb 3xoj0ruy B COBpEMEHHOM OOIIECTBE CTYACHTHI JOJIKHBI
VSICHUTH TIPEAMET ¥ 33J]a9i DKOJIOTHH, OPTaHU3M H (DaKTOPBI CPEIbl, SKOIOTHIO TIOITYJISIIHIA.

B xone ocBoeHus pazzena 2 DKOCUCTEMBI CTYJCHTHI IOJKHBI YSACHUTD TOHSATHS YKOCUCTEM,
WX pa3BUTHE, CYKIIECCHUHU, OMoCc]epy Kak TI00ATbHYIO SKOCHCTEMY.

B xoze ocBoenus paszzena 3 3arpsizHeHHE OKpPY KaIOLIeH Cpeibl CTYACHTHI JOJDKHBI YSCHUTD
NPWYHHBl 3arps3HEHHsT aTMOC(EPHOTO BO3MyXa, CHIDKCHHS 3/I0POBBS YEJOBEKa, TII0OaTbHBIC
HKOJIOTHUECKUE TMPOOIIEMBI.

B mpormiecce u3yueHust AUCIUTUTAHBI PEKOMEHAYETCS Ha TIEPBOM JTarie 00paTuTh BHUMaHHE
Ha (akTopsl, OOYCIAaBIMBAIOIIME OSKOJOTHYECKHE MPOOJIEMBI, HKOJOTHUYECKHE MPOOIEMBI
TJI00AJIBHOTO XapakTepa.

OBageHne KII04YeBbIMUA NOHATHAMM SIBIISICTCS ONPEIENSIONIIM B OCBOCHUH JUCIUTUINHBL.

[lpy moOATrOTOBKE K 3aUeTy pPEKOMEHIYeTCsi 0co00e BHUMAHWE YACTHTH CIEAYIONIHM
BonpocaM: 1. Dkocucremsl; 2. buocdepa; 3. Dkonorus NOMmyJIsSIHi.

B nporiecce npoBeneHns TaOOPaTOPHBIX U MPAKTHUECKUX PabOT MPOUCXOINT 3aKPETUICHHE
3HaHWH, (OpPMHUpPOBAHME YMEHUI M HaABBIKOB pealM3allud NPEACTaBICHUS 00 SKOJOTMYECKHX
npobiieMax u crnocodax ux yCcTpaHeHUsl.

CamocrosaTenbHyI0 paboTy HEoO0XOIMMO HAYMHATH C TOBTOPEHMS JIEKIIMOHHOTO Kypca,
METOJMYECKUX PEKOMEH IalUi TaO0OpaTOPHBIX padoT.

B mporecce KOHCY/bTAIllMK C MPENoAaBaTeeM HeoOXO0AUMO MOATOTOBUTh MaKCHMAalIbHOE
KOJIMYECTBO BOIPOCOB, BOSHUKAIOIINX B TPOIIECCE OCBOCHUS TUCIUITIHHEI.
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PaGota ¢ nuTeparypoil SBISETCS BaKHEHIIIMM 3JIEMEHTOM B TIOJYYCHHH 3HAHUN TI0
muctumuHe. [Ipexae Bcero, HEOOXOAMMO BOCIONIB30BATHCS CIIMCKOM PEKOMEHIYeMOil 1Mo JaHHON
JUCHUIUIMHE JIATEpAaTypoil. [[oNmoJHUTENbHBIE CBEACHUA MO M3y4YaeMbIM TE€MaM MOYKHO HAWTH B
rnepuoauyeckon neyatu u HTepHere.

[IpenycMOTpeHO MpoOBEAEHUE ayAUTOPHBIX 3aHIATHH (B BUIE JICKIMOHHBIX 3aHITHH,
MPAKTHYECKUX 3aHATUI) B COUETAHUU C BHEAYTUTOPHOU PabOTOM.
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IIpunoxenune 2

AHHOTAIUA
padodeii mporpaMMbl TUCHMILTHHBI
IKOJIOTUA

1. Heab u 32124 TUCHUTLTAHBI

[lenbto M3y4YeHUsT TUCIMIUIMHBI SBJSICTCS: (OPMHUPOBAHUE Yy O0YYAFOIIUXCS TPEICTABICHHM
0 CJIOXKHOCTH, CBSI3HOCTH U (DYHKIIMOHHPOBAHUHM OMOJOTUYECKUX HAIOPTAaHHU3MEHHBIX CUCTEM U UX
B3aUMOJICHICTBUM CO CPENOi; O3HAKOMJICHME C TPUHIMIIAMH M KOHIICTIIUSIMH COBPEMEHHOM
HKOJIOTHH.

3amayamMu U3y4eHHs! TUCIUTUIUHBI SBISTFOTCS:
- I3YYHThH IKOJOTHYECKHE (PYHKIIMU U 3HAUUMOCTH JIECOB, KOJIOTHYECKHE (DAKTOPHI, BIHSIONIAE HA
JKU3HB JIeca;
- HW3YYUTh TOCIIEACTBUS TPOBENCHHs CIUIONIHBIX M HE CIUIONIHBIX PYOOK C NpHUMEHEHHEM
arperaTHOM TEXHHWKH, HOPMATHUBHI Ha COXPAHHOCTH IMOJPOCTA B PA3IUYHBIX JIECOPACTUTEIIBHBIX
YCIIOBHSIX;
- U3YYUTH BUBI HEOIATOMPHUITHBIX BO3ICHCTBUI Ha Jieca, CIOCOObI OOPHOBI C HUMH WU CHIDKECHUS
UX BO3JCHCTBUS (BJIMSHHUE IOKApOB, BpEIHWTENCH, OOJIG3HEH W TPOMBINUICHHBIX BBIOPOCOB Ha
JIECHYIO Cpeny);
- U3YYHUTh OTBETCTBEHHOCTH JIECOMOIB30BATENEH 32 HAPYIICHHE JIECOXO35ICTBEHHBIX TPEOOBAHUN;
- I3YYHTH BUJIBI © MAaCIITa0bI BO3/ICHCTBUS Ha BOJHBIC PECYPCHI;
- OCBOWTH U3MCHEHUS B OKPYXKAIOIICH cpejie, HAyYHO-TEXHUYECKUE U IKOJIOTO-TEXHOJIOTHUSCKHE
POOJIeMBI, CBSI3aHHBIE CO CTPOUTEIHCTBOM BOJIOXPAHWIIHUII;
- U3YYHTh MOCIEICTBUS BIMSHHUS IJIABAIOIICH U 3aTOTUICHHOM IPEBECUHBI HA BOJHBIE OOBEKTHI.

2. CTpyKTypa THCHUIIMHBI

2.1 Pacnipenenienne TpyAOEMKOCTH IO OTAEIbHBIM BHAAM Y4E€OHBIX 3aHATUN, BKIIIOYas
camocTosTeNbHYy0 padoty: JIk-17 wac.; I13 — 17 vac.; CP-38 yac.

OO01ast TpyA0EMKOCTh IUCIUIUIMHBI COCTABIISIET 72 4acoB, 2 3a4€THBIX €IUHUI]

2.2 OCHOBHBIE pa3/ieiibl JUCIUTUIAHDI:

1 — Posb 3K07I0TMM B COBPEMEHHOM OOIIIECTBE.
2 - DKOCUCTEMBI
3 - 3arpsA3HEHHE OKPYXKAIOLIEH Cpebl

3. Ilnanupyemble pe3yJbTaThl 00y4eHHs (MepeYeHb KOMIIETCHIINH)
[Tporecc n3yueHHs TUCIUTUIMHBI HAIPABJICH Ha (POPMUPOBAHHE CIIEIYIONIMX KOMITETSHIINA:

OIIK-3 - roTOBHOCTb NPUMEHSTH B IMPAKTUYECKON NEATENBHOCTH NPUHLMIBI PALMOHAIBHOTO
HCIIOJIB30BAHUS IIPUPOIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIIEH CPEMBL;

I1K-4 - roTOBHOCTH OOOCHOBBIBATH NPHUHATHE KOHKPETHOI'O TEXHUYECKOTO PpEIIeHUs Mpu
pa3paboTKe TEXHOJIOTMYECKUX MPOLIECCOB M U3JENINMN, a TaK)Ke BbIOUpaTh TEXHUYECKUE CPEICTBA U
TEXHOJIOTUH C YYETOM 3KOJIOIMYECKHX MPOLIECCOB UX MPUMEHEHHUS.

4. Bua npoMesKyTOYHOM aTTeCTALUM: 3a4ET
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IIpunoxenune 3

Ilpomokon o 0ononHeHUsAX U UZMEHEHUAX 6 PAdoUell npozpamme
Ha 20 __ -20 yueonwlit 200

1. B paGouyto nporpammy o AUCHUIUIMHE BHOCSTCS CIEAYIONIUE JOMOTHEHUS:

2. B pa60qy10 nporpaMmy 1o AUCHUIIMHE BHOCATCA CJICAYIOINE N3MCHCHUA !

[TpoTtokon 3acenanus kadempbr Ne OT« __ » 20 r.,

(paspabomuux)

3aBenyrouwmii kadenpoii

(noonucs) (D.1.0.)
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[IporpaMMa coctaBieHa B  COOTBETCTBHUM €  (eepalbHBIM  TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM BBICIIET0 OOpa30BaHMs IO HAINpaBlIeHHIO MOAroToBKH 35.03.02.
TexHomoTHs J1€CO3aroTOBUTENBHBIX U JIepeBOIiepepadaThIBAIOIIMUX MPOU3BOJCTB OT « 01 » OKTAOPs

2015 1. Ne 1082

1 Haoopa 2015 roaa: u yueOusiM mmanoM GI'BOY BO «bpl'Y» anst ounoii popmsl oOyueHus ot

«04» nexabps 2015 r. Ne 770

nsa Haoopa 2017 roaa u yue6HsiM mnanoM ®I'BOY BO «bpl'Y» ans ounoit hopMbl o0yueHus: ot

«06» mapta 2017 1. Nel125
IIporpammy cocraBuiI:

[TyzanoBa Onbra AHaTOJILEBHA, TOIEHT, K.C-X.H.

Pabouast mporpamMmma paccMOTpeHa B yTBepkaeHa Ha 3aceqanuu kadeapsl BullJIP

oT «25» nexabps 2018 r., mpotokosa Ne 8

3aBeyromuii kadenpoit BullJIP B.A.BanoB
COI''TACOBAHO:

3aBeayIoUIii BITycCKaroIe kadeapoii B.A. VBanoB
Hupexrop OubGIMOTEKN T.®. CotHuk

Pabouast nporpamma ogo6pena meroanueckoit komuccueit JII®D dakyapTeTa

oT «27» nexadbps 2018 r., mpotokoa Ne 4

[Ipencenarens MeToaNMUECKON KOMUCCUU (haKyIbTETa C.M. Ceipomaxa
COI'JTACOBAHO:

Hauvaneauk

y4e0HO-METOIUIECKOTO YIIPABICHUS I'.I1. Hexeseng

Peructpanmonnsiii No
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