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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj 1esiTeJIbHOCTH BBIITYCKHMKA

JlucunianHa ~— OXBAaThIBa€T  KPYr  BONPOCOB,  OTHOCAMIMXCS K  IPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOMY BHJIy NPO(PECCHOHATBHON ESTENbHOCTH BBITYCKHUKA B COOTBETCTBUU C
KOMITCTEHIISIMU M BUJIaMH JICATEIILHOCTH, YKa3aHHBIMU B Y4€OHOM IUIAHE.

Meab AMCIUATIMHBI

®opmupoBanue y 00yYarONIIMXCSl 3KOJOTHYECKOTO MHPOBO33PECHUS ISl MPUHATUS HAYYHO
000CHOBAHHBIX PEUICHUH B IPUPOIOOXPAHHON AEATEIBHOCTH IPU IPOSKTUPOBAHUY TPEATIPUATHH.

3amauu THCHMIINHBI
- U3YYUTh OCHOBHBIC TOHSTHS O B3aHMMOJCHUCTBHH XHBBIX CHCTEM C OKPY)KAIOLIEH cpenoi Ha
YPOBHE 0COOH, MOTYJISAIMN ¥ SKOCUCTEMBI;
- YCBOWTHb OCHOBHBIE TIIPOLIECCHI B JKMBBIX CHUCTEMax, HX TIPOUCXOXKICHHE, pa3BUTHE H
pazHooOpasue;
- O3HAKOMHUTBCSI C OCHOBHBIMHU TJIO0ATBHBIMH M PErHOHAIBHBIMU 3KOJOTHYECKUMH MPOOIeMaMHu,
NPUYMHAMYU UX BO3ZHHKHOBEHUS;
- TOJY4YUTh HABBIKK ONpPEIENIECHHUS PpOJM  uelIoBeKa B  O0ECHEUEHUH  CTAOMIJIBHOTO
(GYHKIIMOHMPOBAHMS OMYJISALUHI, IKOCHCTEM, ONOC(hEpHI.

Kon Copnepxanue Ilepeyenn miIaHMpyeMbIX pe3yJIbTATOB
KOMIETEeHI[UH KOMIIETEeHIIUI 00y4eHHusI MO AUCUMUILINHE
1 2 3

OIIK-3 FOTOBHOCTb IPUMEHATH B | 3HATh:
MIPaKTUYECKOU - OCHOBHBIC TIOHSTHUSA, TEPMHHBI 3aKOHBI
NEeSTeNbHOCTH  MPUHIMIBI | CTPYKTYpHOH U (QYHKIIMOHAJIBHOUW OpraHU3aluu
palMOHANIBHOTO DKOCHUCTEM;
HCIOJIb30BAHUS - poib YeroBeka B oOecrneyeHUH CTaOUIILHOTO
MPUPOAHBIX PEecypcoB U | QYHKIMOHUPOBAHUS  MOMYMSALUNA,  DKOCHUCTEM,
3alUTHI OKpy»xaro1ei | 6uocdepsi;
Cpelsl - POJIb OCHOBHBIX KOMIIOHEHTOB YpOOIKOCHCTEM B

dbopMUpOBaHUH 00BEKTOB nanamaTHON

ApXUTEKTYpbl B  pa3jMYHBIX  KIMMAaTHYCCKHX,
reorpa)UueCKnX YCJIOBHUIX C YYETOM TEXHOTCHHOMU
Harpy3Ku;

- IIPUHIHUIIBL B3aHMO)ICI710TBPIfI JKUBBIX CHCTEM C
OKpyXaromied cpegoil Ha  ypoBHE  ocoOw,
MOITyJIAIHUHU U 9KOCUCTEMBI,

- OCHOBHBIE TPOIIECCHI B JKHUBBIX CHCTEMax, WX
MIPOMCXOXKICHUE, PAa3BUTHE U pa3HOOOpa3ue.
YMeTh:

- BBINOJHATH TOWCK M aHaIu3 HeoOXOauMOi
Hay4YHO-TEXHUUYECKON MHPOpMaIY;

- UCIOJIb30BATh 9KOJIOTHYECKUE METO/IbI
HCCIICOOBaHUA B TIPHUPOAHBIX W HNCKYCCTBCHHBIX
HKOCHUCTEMAX.

BJIA/I€Th:

- METoJaMU  TPOBENCHUS  IKOJIOTUYECKUX
HCCIICIOBAHHIA;

- HaBBIKAMHU ONPEICICHUS POJH YEIOBEKa B
obecrieueHnn CTAaOMIBHOTO  (YHKITMOHUPOBAHUS
MOy, 9KOCUCTEM, OMOC(EpHI;

— METOJIaMH ONpeIeTICHHE OCHOBHBIX
(haKTOJIOTMUECKUX MOKA3aTeNeii SKOJIOTHH.




TCXHUUYCCKHUE CPCACTBA U

I1K-4 TOTOBHOCTb OOOCHOBBIBATH | 3HATH:
HpI/IHHTI/Ie KOHKpCTHOFO - COBpeMCHHBIe FJIO6aJIBHBIe nu peFI/IOHaJIBHBIC
TEXHUYECKOTO pCLICHUS | DKOJIOTHYECKHE TPOOJEMBI M HPHYHHBI  HMX
npu pa3paboTKe | BOSHUKHOBEHHUS;
TEXHOJIOTMYECKUX - mpoOJieMbl  COXpaHEHHs OHOpa3HOOOpa3us
HpOHeCCOB nu H3I[eJIPII>i, a HpI/IHHI/IHBI OpI‘aHI/I3aI_II/II/I SKOJOI'MYCCKHU
TaKxKe BBIOMPATH | TPAMOTHOIO IIPUPOIOIOIH30BAHUS.

- OCHOBHBIC YCJIOBHUA YCTOf/'I‘-II/IBOFO COCTOsAHHUA

TEXHOJIOTUM C  Y4YETOM | HIKOCHCTEM u IpUYHHAX BO3HUKHOBEHUS

9KOJIOTUYECKUX IPOLECCOB | HKOJOTHYECKOr0 KpPU3HUCa;

UX NPUMEHEHHUS - OCHOBHBble MpHUPOJAHBIE pecypcsl Poccun u
MOHUTOPHHI OKPYXKAIOLEH CPEMbL;
- DKOJIOTMYECKHe IPHHLMIIBI  PALMOHAIBHOIO
IIPUPOIONOIB30BaAHUS;

- U3MEHEHHUs B OKpYXKaloLleH cpesie, Hay4HO-
TEXHUYECKHUE U SKOJIOTO-TEXHOJIOTHICCKHUE
po0JIEMBI, CBI3aHHBIC CO CTPOUTEIHCTBOM

BOJIOX PaHUJIHIIL,

- MOCJICICTBUS BIUSHUS IJIABAIOIICH U
3aTOIJICHHOM JIPEBECHHBI HA BOJAHBIC OOBEKTHI,
yMeTh:

- HCITI0JIB30BaTh 9KOJIOTUYECKHE METO/IbI
WCCJIC/IOBAHUSL B TMPUPOJHBIX U HCKYCCTBEHHBIX
ouocHucTeMax;

- IPUHUMATh PEIICHUS MPAKTHYECKOTO XapaKTepa ¢
1EIBI0 9KOJIOTUYECKOU ONITUMU3AIIUN
MPUPOIOTIOTB30BAHMS;

- NOPUMEHSTh 3HAHUS HKOJOTMYECKUX 3aKOHOB
(GYHKIIMOHUPOBAHUS TPUPOTHBIX SKOCHUCTEM IS
MOBBIIICHUS] YPOBHS 3KOJIOTMYECKOTO CO3HAHUS
HaceJIeHUsI.

BJIAJIETD.
-  HaBBIKAMH, HEOOXOJOUMBIMHA IS OCBOEHUS
TEOPETUUECKUX OCHOB U METOJIOB SKOJIOTHUU;
- METOoJlaMU  IUIAHUPOBAHUS U  TMPOBEIACHUS
9KOJIOTHYECKUX HCCIIETOBAaHMH.

2. MECTO JUCHMIUIMHBI B CTPYKTYPE OFBPA3OBATEJIBHON

IHPOI'PAMMUBI

Juctmmumaa b1.B.JIB.5.2 YTunmsanusi mpoMBIIUIEHHBIX OTXOJIOB U TIOOOYHBIX TPOTYKTOB
OTHOCHTCS K DJICKTUBHOH YaCTH.

OCHOBBIBasICh Ha M3Y4YEHUU IEPEUYHUCICHHBIX JUCUMIUIAH, Y THJIA3AUUs MPOMBIIIIEHHBIX
OTXOJIOB M MOOOYHBIX MPOAYKTOB IMPEJICTABISAET OCHOBY JJISI M3YUYECHHUs JAUCIUILIAH: TEXHOJOTHUS
MeOeNbHBIX M JepeBornepepadaThIBalONIMX MPOU3BOJICTB, TEXHOJIOTHS HW3JEIHA U3 JPEBECUHBI,
TEXHOJIOTUS KJIECHBIX MaTe€pHajoB M JPEBECHBIX IUIUT, TEXHOJOTHS U 000pYyIOBaHHME JIPEBECHBIX
IJTUT U TUIACTHKOB.

Takoe cHuCTEMHOE MEXIUCLHUIUIMHAPHOE M3yYEHHE HaIpaBICHO Ha
tpedyemoro ®I'OC ypoBHS MOATOTOBKH 10 KBaTU(pHUKALIUK OaKanasp.

JOCTHIXCHHC



3. PACIIPEJEJIEHUE OB BEMA JUCHUIIVIMHBI

3.1. Pacnipeesienue o60beMa TUCHMILIMHBI 10 GopMaM 00yUeHUst

Tpyooemkocmob Oucyuniutsl 6 uacax
Kypcosan
S 3 paboma Buo
3 N o S (npoexm), | npomedncy
Dopma : § S S KOHmMPOJib mouHou
o0yuenusn g § S = 3 E Han ammecma
Q > S
§~ $ & . § = §~§ 3 S o paéoma, uuu
o| 8| s | §| |55 §E55| £5 | pepepam,
2 5] 8|S EISS EE5| 35| e
X|o| /8 | | 8 S OKF| O
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 1 72 | 34 | 17 | 17 - 38 - 3a4yeT
3aounas - - - - - - - - - -
3aounas - - - - - - - - - -
(ycxopeHHoe
o0OyueHue)
Ou4Ho-3204Has - - - - - - - - - -

3.2. Pacnipenesienne 00beMa TUCHMIIJIMHBI 10 BUAAM YYeOHBIX 3aHATHH H TPYA0EMKOCTH

¢ m.u. ¢ Pacnpeoenenue
UHmMEPAKmue | po Kypcam, uac
Tpyoo- | noii, akmue-
Buo yueonwvix sanamuii eMKOoCcmb | HOIl, UHHO8A-
(uac.) UUUOHHOU 1
¢popmax,
(uac.)
1 2 3 4

|. KonTakTHasi padoTa 00y4arouuxcs ¢

npemnojaasareeM (Bcero) 34 B 34
Jlexumm (JIk) 17 - 17
Jlaboparopusie padotsl (JIP) 17 2 17
I'pynmoBsie (MHAMBUYaJIbHBIE) KOHCYJIBTAIIUN ¥ + - +
I1.CamocTosiITeIbHAA padoTa o0yyarOUINXCs 38 ) 38

(CP)
[HoxnroroBka K 1abopaTOpHEIM paboTaM 17 - 17
[HoxroroBka k 3auety 21 - 21
I11. IpomesxyToUHast aTTECTALUS 3a4ET + - +
OO0wmast Tpy10€MKOCTb AUCLUILIMHHI . ...... 4ac. 72 - 72

3a4. efl. 2 - 2




4. COJEP KAHUE JUCHUIIJINHBI
4.1. PacnipeaesieHue pa3iesioB JMCUUILIHHBI IO BUAAM YYeOHBIX 3aHATHH

- 11t 04HOM GopMBbI 00yYeHUs:

Buowl yueonwvix 3anamuil, 6xouan

Ne CaAMOCMOAMEIbHYI0 PAOOmy 00yuaouuxcsa u
pas- Haumenosanue Tpyooem- mpydoemKocme; (uac.)
oenau paszoena u Kocmb, yuebHble 3anAmus
memol mema OuUCYUNIUHBL (uac.) naGopamopuuie c“”;‘}’lcma"ﬁ’:)’:’ne;”’”
JleKuuu pabomboi oﬁytmpmmux ca
1 2 3 4 5 6
1. PoJib 3K0JI0THM B COBPEMEHHOM 16 6 3 7
001ecTBE. IKOCHCTEMBI
1.1. |Ilpeamer W 3agauyd IKOJOTHHU. 16 6 3 7
OpranmsM u  (akTopsl Ccpembl.
Dxomorus MOMYJISILUHA.
OKOCHUCTEMBI. Pazputue

akocucteM. Cykueccun. buocdepa
Kak ri1o0asbHast DKOCHCTEMA

2. 3arpsizHeHne OKpY:Kalolei 25 6 6 13
cpeabl
2.1. | 3arpsi3HeHHe aTMocQepHOro 25 6 6 13
BO3.lyXa. 310POBbE YEIOBEKA.
I'moGanbHbIe 9KOJIOTHYECKHE
POOJIEMBI
3. MeponpusaTusi 1m0 3ammTe 31 5 8 18
OKpYy Kawuiei cpeabl.
Mexnynapoanoe
COTPYIHHYECTBO
3.1. OcCHOBHBIE HANPaBJICHUS CO3/IaHUS 21 2 6 13
MaJIOOTXO/THBIX "
pecypcocOeperaronmx
TEXHOJIOTHA B Pa3IUYHBIX
OTpPACIISIX TPOMBIIUICHHOCTH.
WNnxenepHsie u

OpraHU3AIMOHHEIE MEPOTPHUSTHUS
M0 3aluTe OKPYXKAIOIIEH Cpembl

oT 3arps3HEHMSL. Ounctka
NPOMBIIIICHHBIX ~ BBIOPOCOB U
cOpOCOB.
3.2. |llonsatue o0 TpaBOBOM OXpaHe 10 3 2 5

OKpY>Karolen cpensl.
OcHOBHEIE NPUPOI0OXPAHHBIC
3aKoHbI POD.

OKOHOMHYECKHE MeXaHU3MBbI

3aIMUTHl PUPOJIHOMN Cpebl
MexayHapogHOe COTPYTHUUECTBO
B 00JacTH OXpaHBl OKpPY’Karomien
cpenbl

nToro 72 17 17 38




4.2. Cogepxxanne TUCUMIIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3jejiaM U TeMaM

Paszgea 1. PoJib 3K0/10rMHM B COBPEMEHHOM 001IeCTBE. IKOCUCTEMbI

Tema 1.1. Ilpeamet u 3axa4u 3x0J0ruu. Opranusm u GaxkTopsl cpebl. IKOJOTUA
nonyJasauuid. Ikocucrembl. Pazsutue s3xocucrem. Cykueccun. buocdepa kak rinodvanbHas
IKOCHCTEMA

B nocnemaue 30-40 ner BHMMaHue oOmiecTBa K mpoOieMaM B3aMMOJACHCTBHS YeJIOBEYECKON
[IMBWJIM3AIMU C OKPYXKAIOIICH Cpeloil Pe3Ko YCHUIIMIOCh. DTO M MOHATHO: Haja O6uochepoit 3emim
HaBHCIIA yrpo3a CO CTOPOHBI MaJICHBKOW 4YacTH ATOH OHocdepbl — denoBedecTBa. AKTyalbHOU
cTaja ImpobjsemMa OXpaHbl HPUPOJBI, BEIb HUKAKOE OOLIECTBEHHOE WM TEXHUYECKOE
COBEpPILECHCTBOBAaHME HE 00ECIEUYNMBACT BO3MOXKHOCTH JKU3HEACATEIBHOCTH YeNOBEKa BOIPEKH
3aKkoHaM mpupozbl. Jlaxe BBIHIAS B KOCMOC M HAy4YMBIIMCb MHOIME MECALbl JKUTh IOJ BOJOH,
YeJIOBEK OCTa€Tcs OMOJIOTMYECKUM BHJIOM, CYIIECTBOBAHHWE KOTOPOTO HEPA3pBIBHO CBS3aHO C
ONpesieIEHHBIMU  YCIOBUAMHU  ((pakTOpaMu) cCpeibl: TEMIEpaTypol, BIAKHOCTbIO, TIa30BbIM
COCTaBOM BO3/yXa, KAU€CTBOM BO/Ibl, COCTAaBOM IHILH, YPOBHEM PaJIMOAKTUBHOCTH U JIp.

HcToyHMKaMH XHUMHUYECKOTO 3arps3HeHUs Ouocdepbl CTaau MpPaKTHYECKH BCE MPOMBINIICHHbBIE
HOPEIIPUATHSI, TPAHCIOPT, Bce 0oJiee MM MEHEE KPYIHbIE HACEJIEHHBIE IMYHKTHI, 30HBI OTJIbIXA,
KpPYIHBIE )KUBOTHOBOJAYECKUE KOMILJIEKCHI, TEPPUTOPHHU, 3aHATHIE MAXOTHBIMH 3EMIISIMU.
3arps3HEHHWE HA3eMHBIX OWOTeOlEeHO30B OOBIYHO HAYMHACTCA C YaCTHYHOTO YTHETCHUS
OpraHM3MOB, HACEISIOIIMX TOYBBl M IOBEPXHOCTHBIE BOJBI, 3aTE€M CTpPajaeT BbICLIAA
PacTUTENBHOCTD U, HAKOHELl, HAUWHAETCS JIerpajalis IoYB U pa3pyllIeHue IOYBEHHOTO TOKPOBa.
Harnsigueli 1 XapakTepHbId HpUMEp KOHEUHOro pe3ynbrata — (OPMUPOBAHHE TEXHOTCHHBIX
IyCThIHb BOJU3U KPYIHBIX IPOMBIIIJIEHHBIX KOMOMHATOB U XMMHUYECKHUX 3aBOJIOB.

B mocnennue aBa necsATHICTHS 03a00YEHHOCTH JIFOJICH M, MPEKIC BCEro YYEHBIX, Iepepocia B
cepbé3HOoe OECHOKOMCTBO. DTO CBSI3aHO C YXYIIIGHHEM KadecTBa OKpYKAIOMIEH YeloBeKa
MIPUPOJIHOM CpEbI.

O0vém aHmponoceHH020 8030elCmBUsi Ha NPUPoody U OKPYHCarwylo uenoseka cpedy 6 XX eexe
CMAn CIUWKOM GelUK U NPUOIU3UICS K Hpedery YCmouuusocmu ouocgepvl, a no HeKomopvim
napamempam u npes3ouén e2o.

HN3menenye MaciuTadoB X03IMCTBEHHOH NeATEeJILHOCTH.

IToxa3zarens Hauano XX B. Konen XX B.

BasnoBoii MUPOBOI#i IPOAYKT, MIIpa. $ 60 20 000

UNCIIEHHOCTh HACEJIeHUs, MIIPJI. Yell. 1,0 6,0

TToTpe6IeH e MPECHO BOIbI, MIP. M- 360 4000

[Torpebnenue yucToil npoaykuuu OuoTsl, % 1 40

CoxkparieHue 9ncia BUI0B, % - 20

[Tnomanp, HapylIEeHHAs: XO35ICTBEHHOMN AEATEIbHOCTHIO, 20 60

%

[ToTpebnenue sHEprUn 1 Bo3spocio B 12
pa3 (yIBoeHHe
Kaxable 25
JIET)

Ocnognvle IKo102UYECKUE NPOOIIEMDBL:

1. cokpaienue MmiIoIIaN MPUPOTHBIX SKOCHCTEM, COXPAHMIOCH He 6ostee 27 %

HCHApPYIICHHBIX HHOHIa)Ieﬁ (HpaKTquCKH TIOJITHOCTBIO UCUEC3JIN TaKHNE KPYITHBIC

9KOCHUCTEMBI, KaK CTEIIH);

2
2. COKpallleHHE IUIoNIaau Tpornuueckux jgecoB (Ha 200 Teic. kM” B o, w20 MIIH. ra).
[Inomane cyuiu, 3aHsTas JiecaMu, yMEHbIIUIach ¢ 75 10 25%;

How

MOTEIUICHHE),

MCYE3HOBEHHE OMOJIOTHYECKUX BUIOB (B TOJ McUe3aeT oT 5 10 15 ThIC. BUIOB);
M3MEHEHHE KIIMMaTa BCIeICTBUE U3MEHEHHUs OallaHca ra3oB B aTMocepe (riiodansHOe




5. pa3pyiieHre 030HOBOTO CJIOS, MOSIBIICHUE 030HOBBIX JIBIP;

6. 3arps3HeHne MUpPOBOro OKEaHa;

7. HaKOIUICHHWE BPEIHBIX BEUIECTB B BOJIE, TOYBE, BO3IYXC;

8. oImyCTHIHMBaHUE TJIAHETHI,

9. nerpanamms 3eMenb (3pO3usl MOYB, CHKCHHE TUIOIOPOIUS, 3aCOJICHUE TT0YB);

10. oGmiee ucTomeHNE U HEXBATKA MPUPOIHBIX PECYPCOB;

11. yBenmuuenue moTpebeHUsT TMPECHOM BOABI (HAa TPOM3BOJICTBO OJHON TOHHBI OYMaKHOM
Macchl PacxXxoIyeTcsi TPUCTAa THICAY JIUTPOB INPECHOH BOJBI, & HAa M3TOTOBJICHHE TOHHBI
IUTACTHKA — CBBIIIE MIJUTHOHA JUTPOB). UenoBek MpHOIHM3HUIICS K MPENETbHO TOMYCTUMBIM
npenenaM u3bAaTus Bog U3 pexk (mpumepHo 10% ot croka);

12. HakoIJICHHE Ha TOBEPXHOCTHU CYIIX OBITOBOTO MYCOPa U MPOMBIIUICHHBIX OTXO0/I0B;

13. abGcomroTHOE MepeHaceneHue 3eMITH;

14. yxyniieHue cpe/ibl )HU3HH U Ka4eCTBa KU3HU (TCHETUYECKUE U HOBBIE 3a00JIeBaHus,
MOHUKEHUE UMMYHHOTO CTaTyca);

15. yBenuueHne TEXHOTEHHBIX aBapuid U KatacTpod (poct yiepOa u uncnia xepts Ha 5-10 % B
roju).

B 11e10M COBpEMEHHBIN YeI0BEK BOBJICKAET B MPOU3BOJICTBO M MOTPEOJICHUE TAKOE KOJIUYECTBO
BEIIECTBA M DHEPIUHU, KOTOPOE B JECATKH M COTHH pa3 IMPEBBIIMIAET €r0 YHUCTO OMOJOTHYECKHUE
norpedHocTH. [ToTpeOHOCTH I0CH B pecypcax CTAHOBSITCS HECOM3MEPUMBIMU C BO3MOXKHOCTSIMHU
ouocdeprr. Ecnu uucneHHOCTh HaceneHus yaamBaercsi Kaxaple 30-40 ser, To moTpebieHHe
pecypcoB — depe3 8-10 ser. [1o 3THM ke 3aKOHOMEPHOCTSIM YBEITHMYUBACTCS KOJHMYECTBO OTXOJI0OB U
WX BO3JICHICTBHE HA CPELY.

I'1aBHbIe Mpo0JIeMBbl.

» Peskoe cokpamieHue IUIONIa M HEHAPYLIICHHBIX E€CTECTBEHHBIX JKOCHUCTEM, YMEHBIICHUE
OMOJIOTMYECKOTO Pa3HOOOpa3ysl, HAPYIIAIOIIee YCTOMYMBOCTD IPUPOTHBIX SKOCHCTEM.

» IlorpebneHne W M3BATHE YEIOBEKOM BO30OHOBHUMBIX INPHPOJHBIX PECYPCOB — IPECHOU
BOJIbI, IOYBEHHOI0 T'ymMyca, OMOMacchl pacTeHUN — JOCTUIIIO KPUTUYECKOM CKOPOCTH U
MIPEBBICUIIO TEMITbI UX €CTECTBEHHOT'O BOCIIPOU3BO/ICTBA.

» HcromnieHue TpauIIMOHHBIX HEBO30OHOBHMBIX YHEPTETHYECKHUX U CHIPHEBBIX PECYPCOB.

» 3arps3HEHHE Cpe/bl BEUIECTBAMU M MaTepuallaMH, HE YTHIM3HPYEMBIMH B €CTECTBEHHBIX
MPUPOJHBIX KPYroBOpOTax. 3arpsi3HeHuEe BeAET K HeOJaronpusATHBIM KIUMaTHYECKUM
W3MEHEHMSIM, CO3JIa€T yrpo3y 310pOBbBIO JIFOJIEH, BBI3BIBACT JETPAJAIIMIO SKOCUCTEM.

Bcé 310 03HaUaeT Hacmynienue enooanIbHO20 IKON02ULECKO20 KPUSUCA.

JKonozuueckuilt Kpuzuc — O5TO KPUTUYECKOE COCTOSHHE OKpYXKAroIleHd Cpelpl, BBI3BAHHOE
PACTOYUTCIBHBIM HUCIIOJB30BAHUCM IMPUPOIHBIX PECYPCOB (BOI[I)I, BO31yXa, IMOYBbI, paCTUTCILHOT'O
U JKUBOTHOTO MHUPA) M 3arps3HEHUEM OKpPY)KaIoLIeH Cpelbl, KOTOPOe YrpokKaeT CYIIECTBOBAHUIO
YeJIoBeKa.

IKonozuyeckuil Kpusuc — HapsHKEHHOE COCTOSIHME B3aMMOOTHOIICHUH MEXKIY YeJIOBEUECTBOM U
MIPUPOJOM, XapaKTEePU3YIOLIEeCs HECOOTBETCTBHEM pa3BUTUS IPOU3BOAUTENBHBIX CHI H
NPOM3BOJICTBEHHBIX ~ OTHOLICHMH B  4YEJIOBEYECKOM  OOIIECTBE  PECYpPCO’KOJIOTHUECKUM
BO3MOXKHOCTSIM OUOC(heEpBHI.

JkoJioruyeckasi curyanus B Poccuu.

Tepputoputo Poccun 00b14HO pa3buBaroT Ha Tpu peruoHa: EBpomneiickuii, Ypanbckuit, Cubupp u
JlansHuit BocTok.

EBpomneiickas dacte Poccuu, rae mpoXuBaeT OCHOBHAs YacTh HACEJIEHUS, OTIENIbHbIE PErHOHBI
VYpana u Cubupu HaxoAsATCs B YCIOBHSX SKOJOTMYECKOTO KPH3UCA: SKOCHCTEMBI IMOTEPSUIH
CHOCOOHOCTh K CaMOOUMILEHHUIO, PE3KO CHHM3WIOCH IPOM3BOACTBO OHOMAacchl, MIET pacnaj
HKOCUCTEM, JIeTpaJalts U OMYCTHIHUBAHUE 3eMeNb, COKPAIIAETCs TUIOMIAAb JIECOB U3-3a BHIPYOKH U
BBITOpaHus (10 2 MJTH. Ta B TOA). Apeabl ¢ CHIIbHBIMH JiehopMallusiMy IPUPOTHON CPebl UMEIOT
pa3mepsl B 10-15 ThIC. KM I MIPUXOJATCA B CpelHEM Ha Kaxkple 70 ThIC. KM TEPPUTOPHHU.

[To npenBapurensHbIM noAcuéTaM, B mpeaenax Poccum Hambonee HeOIaronpusiTHele
9KOJIOTMYECKHE CHTYAIIMH B TIOC/IEIHAE TOIBI OTMEUAIICh Ha ILIOMAIM OKoIo 2,5 M. kM° (15 %



Bcel Tepputopun). C yudéTom aerpaarpOBaHHBIX MACTOMIN dTa BEIUYMHA MOXET aAocturath 18-20
%.

Oxkono 60% poccusH MPOKUBAIOT B 3KOJOTHYECKH HEOIarompuUsTHHIX ycioBuax. Toibko 15 %
TFOpOJICKUX JKuTesneld Poccum JKUBYT Ha TEppUTOpUSX, TJE€ YpPOBEHb 3arpsi3HEHUS BO3JyXa
cootBeTcTBYyeT HOpMaTuBaM. [loutn 50 % HaceneHUs BBIHYKIEHO MOJIb30BAaThCA BOJOM, Ka4e€CTBO
KOTOpOI HE OTBEYAET YCTAaHOBJIEHHBIM HOpMaM. IIpu 3TOM JBe TpeTHu BOJHBIX HCTOUHUKOB Poccun
He mpuroaHsl mnus nutha. Kpynseiimume pexu Poccun 3arpssHeHbl (eHOlaMU U TSKETBIMU
Metayamu. B HeBy kaxaplil eHb 1ONajaeT NMPUMEPHO 2 THIC.TOHH 3arps3HSIOIIMX BellecTs. B
Bonare xommuectBo ¢enosioB npesimaeT [1/IK B 5-20 pa3. B 1990 r. B Bonre yxe Henb3si ObLIO
BCTPETHUTH 3/I0POBYIO pbI0y. AHrapa 3arpsiz3HeHa ()eHOJIaMU U PTYTHIO.

B nmepuon 1991-1999 r. B Poccum neratuBHoe Bo3zaeictBue Ha OC cokpamjaioch, B T.4. B
pe3yJbTaTe IOCJIE0BATEIbHO IPOBOAUBIIEHCS IPUPOTOOXPaHHOM padoTel. OmHAKO, COIJIACHO
naHHbIM «Jlokiiama 006 0370pOBIIEHUMHU JKOJOTMYECKOH 0O0CTaHOBKM B P®», omyOIukoBaHHOM B
2003 r., ¢ 2000 r. B nuHamuke cocrostHus OC HameTUnuch oTpulareiabHele nepemenst, B 2001 r.
3Ta HeraTUBHAs TeHJeHIMs 3akpenuwiachk. B 2000 r. BnepBrie 3a nmocieHue S JeT 3aperucTpupoBaH
POCT MPOMBILIICHHBIX BBIOpOCOB B atMochepy (Ha 3,5% k ypoBHio 1999 r.). OT™MeUeH Takke pocT
cOpoca 3arps3HEHHBIX CTOYHBIX BOJ B IOBEPXHOCTHBIE BOJAHBIE 00BeKTHl. 3a mepuoxn 2000 r.
obpazoBanoch Oonee 120 muH. T TBEPHBIX OTX0M0B (Ha 22% BeImE ypoBHSA 1999 1.). O0BEM
MOJIHOCTBIO 00€3BpEeKEHHBIX 0TX0A0B B 2000 r. CHU3MIICA MOYTH Ha OJHY TPETh MO CPABHEHUIO C
IPEIbIAYILIUM TOJIOM.

[ToBcemecTHO B Poccun ocTpbl mpobiaeMbl UCTOMICHUS CETbCKOX03UCTBEHHBIX YTOAMM, CHIKEHUS
IJI0JI0POIUs TIOYB.

BbricTpo cokparaercs 6nongoruueckoe pazHoodpasue npupoas Poccun, ruOHYT SKOCHUCTEMEI JIECOB,
TYHJIpbI, 00510T. Kaxk/1bli 1ecAThIN BUJ paCTEHUN U )KUBOTHBIX HAXOJIUTCS HA IPAHU UCUE3HOBEHHUS.
Bwmecre ¢ Tem Poccust pacnoniaraet 60bII0# TUIOMIA1bI0 HEHAPYIIEHHBIX MPUPOTHBIX SKOCHUCTEM -
Talru, TyHIpH (OKOJIO 65 % TEeppUTOPUU CTpaHbl), KOTOPHIC SBJISIOTCS HAIIUM TJIaBHBIM
IPUPOJHBIM OOTaTCTBOM M OJJHOW U3 HEMHOTHX 00JacTel crabmin3zanuu Ouocqepsl BCeil MiIaHEeThlI.
Jns mupa B IIeIOM Ha3BaHHBIM I[10Ka3aTelb HEHApYIIEHHBIX 3KocHucTeM cocTaBiseT 27%.
Heo6xo1nMo 0co3HaHUE UCKITIOUUTENLHONW BaXKHOCTH COXpaHeHus 3Toro pecypca. B EBponeiickoit
YaCTHU 3TO NPEXKAE BCETO CEBEPO-BOCTOUHBIE ParMOHBbI; B A3MAaTCKOM YacTH — MOYTH BECh CEBEP
Bocrounoii Cubupu u [lansHero Boctoka, a Takxke oOmmpHble paiioHsl 3anagHoi Cubupu.

B mocnennue ronael nemorpaduueckas cCUTyalus B CTpaHe KpaiiHe ocioxHuiIack. CMEpTHOCTb
IIPEBBILIAET POKAAEMOCTh B 1,7 pa3a. ExeronHo Hacenenue Poccun cokpaiaercs mouru Ha 1 MulH.
yenoBeK. CocTosHUE 370pOBbsl IMOJAPOCTKOB MOYKHO OXapaKTepU30BaTb KaK KPUTUYECKOE.
[TpoBepka, npoBeacunas B 1136 mkonax B Hambonee Omaromony4yHoit Bonrorpanckoit obmactu,
BBISIBUJIA KpailHE HEyJIOBJIETBOPUTEIBHOE IMOJIOKEHUE CO 3/10POBbEM IIKOJIHHUKOB. B HauambHBIX
KJlaccaxX 3JI0pPOBBIMM SIBIISIFOTCSL TOJNBKO 25% y4YEHMKOB, a B CTaplIMX Kjaccax HUX YHUCIO
yMEeHbIaeTcs 10 Kputndeckoil otMeTku — 13%. Ko BpeMeHr OKOHYaHUs IIKOJIbI BHITYCKHUKHU YK€
UMEIOT LeJIbI HabOp cepbE3HBIX O0NIe3HEH.

IIpeamer 3koJ10rMu.

Kak camoctosTenbHass Hayka B3Kosorus copmupoBaiachk npubmmusurenbHo k 1900 r. Tepmun
«OKOJIOTHUS» OBLT MpeAsokeH HeMeUukuM Ouosorom DpHctoM ['exkenem B 1866 1. Dkonorus (ot
rped. 0iCoS — oM u |0g0oS — Hayka) B OyKBaJbHOM CMBICIIE — HAYKa O MECTOOOMTaHUH. | eKKeNb Jaat
HKOJIOTMM KaK HayKe ucuepnbiBaromiee omnpenenenue: «llox skoiormeil Mbl MOHUMaeM CyMMY
3HaHWH, OTHOCSALIMXCS K SKOHOMMKE IPUPOJIbI: U3yYEHHE BCEM COBOKYIHOCTH B3aWMOOTHOIIECHUN
KUBOTHOTO C OKPYXKAIOLIEH €ro Cpeloil, Kak OpraHW4YeCKOM, TaK M HEOPraHM4eCKOM, W, IPexe
BCET0 — €ro JIPYKECTBEHHBIX MJIM BPaKIACOHBIX OTHOIIEHUH C TEMU >KMUBOTHBIMH U PACTCHUSIMH, C
KOTOPBIMH OHO MPSIMO MJIM KOCBEHHO BCTYIAET B KOHTAKT).
Ikonozusa (Kak yacmv 6u0102uU) — 3TO HAYKAa O B3aMMOOTHOLIEHMSIX JKUBBIX OPraHU3MOB MEXKIY
c000¥ U ¢ OKpYXKaroIel cpeIoi.
B 6uoskonozuu oOBIMHO BBIAENSAIOT HECKOJBKO B3aMMOCBSI3aHHBIX pPa3/ieloB, KOTOPbIE WHOT/A
paccMaTpUBAIOT KaK OTACIbHBIC JUCIIUILINHBL:

" Aymoaxonozus, WIKA 3KOJOTUS OPraHU3MOB (IIPEAMET U3YUYEHHUS - OPTaHU3M U €ro cpeaa, T.€.

B3aMMOOTHOIIIEHUS 0co0el ¢ haKTopaMu CpeJibl).



= Jlemoskonozusi, WIM TIONMYJISLUUOHHAS OJKOJNOTUS (M3y4aeT CTPYKTYpY U JTUHAMHUKY
HOHYJISII_[I/Iﬁ OTACJ/IIbHBIX BHIA0B, B3aUMOOTHOMICHUA MCKAY OpPraHudMaMu B MpCAciiax
nonyasanuid u cpeno oburtanus). C pa3BUTHEM TOMYJSAIMOHHOW SKOJOTHU CBSI3aHO
PCIICHUC TaKUX HpO6JI€M, KaKk MCXaHH3Mbl pPCrymaquu 4YUCICHHOCTH OpraHu3MoOB,
ONTHUMAaJbHAs ITUIOTHOCTh M JIOMYCTUMbIE HOPMBI M3BSATHS U3 MOMYJSIUN HCIOJIB3YEMBIX
BUJIOB, HAI[PUMEP B CIIy4ae MPOMBICIOBOTO JIOBA; YHUUTOKEHHE MO pu 60pnbe ¢
BpEAUTEISIMHU.

»  Cunskonozus (buoyenonocus) — K0N0rusi ONOLEHO30B (TPeAMET U3yUCHHUS - MHOTOBHI0BOE
COOOIIECTBO, T.€. CHHIKOJOTHS — 3TO YYEHHE O COOOIIECTBAaX pa3HBIX BUIOB PACTCHHIA,
KUBOTHBIX U MUKPOOPTaHMU3MOB B UX B3aUMOJICHCTBHHU APYT C APYTOM).

* puoceoyeronocus — ydeHue o0 DOKOCHUCTeMax, WM OuoreoneHosax. PaccmarpuBaer
AKOJIOTHYECKHE 3aKOHOMEPHOCTH (DYHKIIMOHUPOBAHUS SKOCHCTEM.

= [7obanvhas sxonoeus (yaenue o onochepe 3emin).

Ilo oTHOmIEHMIO K HOpEAMETAM H3YYEHHMA DOKOJOIHMIO  IOJAPA3JCIsAl0T Ha  SKOJOIHIO
MHKpPOOPIaHU3MOB, PACTEHUH, JKUBOTHBIX.

C yuéroM cpebl, NPUPOJHO-KIUMATUYECKUX 30H M KOMIIOHEHTOB CPEJbI BBLIEIAIOT JKOJIOTUIO
CYIIH, NPECHBIX BOJOEMOB, MOpEH, TYHApPBI, JECOB, IMYCTbIHb, MOPCKHUX O€peroB, KOPaJIOBBIX
pudoOB U T.II.

B Omoskonornu OCHOBHOE BHHMAaHHE YJENIACTCS MPHPOIHBIM (a0HMOTHYECKUM U OMOTHYECKHM)
dakTopaM, MX JEHCTBUIO B €CTECTBEHHBIX JKocucTeMax. B mpukmagHoit  skosoruu
paccMaTpUBaIOTCSl AaHTPOIIOTEHHBIE (PAKTOPBI, CIIEHU(HUKA UX JACHCTBUS B MPUPOIHBIX, IPHPOIHO-
AQHTPOINIOTEHHBIX U AHTPONOIEHHBIX  cHcTeMax  (arpoleHo3bl,  IOCEJIEeHHs, TIOpoAa,
IIPOU3BOJICTBEHHBIE KOMILIEKCHI).
Kpyr BompocoB, paccMaTpUBAaEeMBbIX B HPUKIAOHON IK0J02UU, B CAaMOM OOILEM IJIaHE MOYKHO
00BEIMHUTD B JIBa pasjena:

1. »sxonoruueckue NpoOIEeMBl, MOPOXKIAaeMble AEATENIbHOCTBIO YeNOBEeKa, UX COJep)KaHue,

MNPUYUHBI U CIEJICTBUS;

2. CyUIECTBYIOIINE U MPOTHO3UPYEMBIE ITYTH U CPEICTBA PEIIEHUS KOJIOTHYECKUX MPOOIIeM.
O} PexTuBHOCTH pelieHus: IpodieM, CBSI3aHHBIX C aHTPOIIOTEHHBIM BO3JIEHCTBUEM HA MPUPOIHYIO
cpeny, MpsIMO 3aBUCUT OT TOTO, B KaKOH CTENEHU NPUMEHSIEMBIE MEPBI COTJIACYIOTCS C 3aKOHAMU
oOuieil skosoruu. YenmoBeuecTBO JOHKHO OCO3HATh, YTO MPOTUBOPEUMS] MEXKIY YEIOBEKOM U
cpefoi ero oOOWTaHUS HE MOTryT OBbITb CHATBI 0€3 OCHOBAaTEIbHBIX M PA3HOCTOPOHHMX
HKOJIOTMYECKUX 3HAHUM M 0e3 CepbE3HBIX SKOHOMHUYECKHMX 3aTpar. Takue KOMIIEHCAlMOHHbIE
3aTpaThl C KaXJI0M I'OI0M YBEJINYUBAOTCS.

B nocnennue necarunaeTysi npous3onuio ObICTpOE paciirpeHue 3xoaorui. Bodpas B cedst mpobiemsl
OKpY’Kalollel cpe/bl, OHA HE TOJIbKO MCHOJIb3YyeT JNOCTHXKEHUS IPYTruX pa3feioB OHMOJOTMH, HO U
BTOPTaeTcsi B CMEXHBIE C OMOJOTHEW AMCIUIUIMHBI — B HAyKH O 3emiie, B GU3UKY M XHMHIO, B
pas3InYHble MH)KEHEpHbIE OTPACiM, HAXOJIUT MPUIIOKEHHUS 3a Mpe/iellaMid eCTECTBEHHBIX HAyK — B
HKOHOMHUKE, TIOJIMTHKE, COI[OJIOTHHA. DTOT MPOIECC TPOHUKHOBEHUS HIEH U MPOOIIEM SKOJIOTHH B
Jpyrue o01acTH 3HaHUS MOJYYHUIT HA3BaHUE IK0102u3ayuu. IKOJIOTU3AlU OTBEYaeT MOTPEeOHOCTH
oOmrecTBa B 00BEIMHEHUH HAYKH M TIPAKTHUKH ISl IPETOTBPAIICHHUS SKOJIOTHIECKO KaTacTpodbl.
DKOJIOTHs IPeBpaTUiIach U3 YaCTHOTO pasjiena OMOJIOTUH, 3HAKOMOTO Y3KOMY KPYTY CIIEI[HaUCTOB,
B OOIIMPHBIA W em¢ OKOHYATENBHO He C(HOPMHUPOBABIIMKCS KOMIUIEKC (QYHIaMEHTATBHBIX M
NPUKIIAJHBIX TACIHUILIIH.

PaccMmoTpum, 4em 3aHUMAIOTCsI HEKOTOPBIE MIPUKJIAIHBIE YKOJIOTUIECKHUE TUCITUTUTAHBL.
Buocgpepnan sxkonozus nzydaet riodaabHbIe U3MEHEHUS, KOTOPBIE TPOMCXOIAT Ha HaIlIeH TIaHeTe
B pe3yJIbTaTe BO3CHCTBUS XO3IHCTBEHHOM JESITEIHHOCTH YeJIOBEKA Ha MPHUPOIHBIC SBICHUSI.
Ilpomvluunennaa IKono2usa WM3ydaeT BIUSHUE BBHIOPOCOB TNPOMBIIUICHHBIX MPEANPUSATHA Ha
OKPY’KaIOIIYI0 Cpely U BO3MOXHOCTH CHIDKEHHSI 3TOrO BIMSAHHUS 3a CYET COBEPLICHCTBOBAHMS
TEXHOJIOTMI ¥ OYUCTHBIX COOPYKEHUM.

TI'opoockaa 3Kon02una N3y4aeT BOZMOKHOCTH YIYUIIEHHS CPebl OOMTAHUS YeI0BEKa B TOpoOJIe.
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Meouyunckas Ixonozus wu3ydaet OOJEC3HM YEIOBEKA, CBS3aHHBIC C 3arpsA3HCHUEM CpPEIbl, U
CIOCOOBI WX TPEAYNPEKACHUS U JICUeHHs. 370POBbE HACETICHUS 000 TEPPUTOPUU — JIYUIITHIA
MI0Ka3aTeJb COCTOSIHUS CPEIbI €0 OOUTAHHUS.

CetbCKOX033UCMEeHHAs  IKOI02UA  W3Y4aeT CIOCOObI MOJYYCHHS  CEIbCKOXO3SIHCTBEHHOM
NPOIYKIMK O3 MCTOIICHHSI PECYpPCOB MOYBBI U JIYTOB M CIOCOOBI MPOM3BOACTBA IKOJOTHUYCCKU
YHUCTHIX MPOAYKTOB (T.€. MPOMYKTOB, HE 3arps3HEHHBIX OIACHBIMH JUIS 3I0POBbS YeJIOBEKa
BEIIIECTBAMH).

Jlecnas 3Kon02usa W3ydaeT CHOOCOOBI HCIIONB30BAaHHS PECYPCOB JIECOB IPU HX MOCTOSHHOM
BOCCTAHOBJICHHH, a TAaK)X€ pOJb, KOTOPYIO HIPAIOT Jieca B TMOJJEPKAHUU BOIHOTO PEKHMA
naHamagToB.

AKonozus myndp u3ydaeT crocoObl PallMOHATBHOTO PUPOIONOIH30BAHKS B TYHIPE U JICCOTYHIPE
— OJIEHEBOJICTBO M 0XOTa. BaKHBIM HAINpaBJEHHEM B SKOJIOTHH TYHIP B MOCJEIHEES JAECATHICTHC
CTaJ0 MW3y4YCHUC BIHUSHHUS Ha SKOCHCTEMbl 100bMM He)TH M ra3za W pa3paboTKa CrocoOOB
YMEHBIICHUS BPEIHOTO BO3ICHCTBHUS TPOMBIIIIEHHOCTH.

OKonozus mopei wW3ydyaeT BIMSHUC XO3AHCTBEHHON JICATCILHOCTH YEIOBEKa Ha MOPCKHUE
9KOCHCTEMBI, @ HMEHHO: 3arpsi3HEHHE NpH 100bUe He(TH U ra3a Ha melbQe, Ipu cOpachiBAHUH B
BOJTy IIPOMBIIIICHHBIX M OBITOBBIX CTOKOB M TBEP/BIX OTXOJIOB, B TOM YHCJIE C MOPCKHUX CYI0B. JTa
HayKa pa3pabaThIBaeT METO/IbI BOCCTAHOBJIEHHUS M OJIEPKKH MOPCKMX SKOCHCTEM.
Mamemamuueckas IKon02us MOJCITUPYET SIKOJIOTHUECKHE TPOLIECCHI, T.€. OTKIOHEHUS B IPUPO/IE,
KOTOpBIE MPOU30UIYT PU M3MEHCHUH SKOJIOTHUECKHUX YCIAOBHIA.

Xumuueckan Ixonocus pazpabaTblBaCT METOJbl ONPEICICHUS BEIIECTB - 3arps3HHUTENCH,
HOMAMA0IIUMX B atMoc(epy, BOAY, MOYBY M HPOXYKTHI MUATAHUSA, CIIOCOOBI XUMHUYECKON OYMCTKH
ra3000pa3HbIX, KUIKAX M TBEPABIX OTXOJOB W HOBBIC TEXHOJIOTHH IPOU3BOJCTBA, MPU KOTOPHIX
KOJIMYECTBO OTXOJIOB YMEHBIIIAETCS.

IKonomuueckas IKono2us  pa3padaThIBACT IKOHOMHUYECKHE MEXaHU3Mbl  PAlHOHAIBLHOIO
IPUPOJIOITIOIB30BaHIS — OIIEHKH CTOMMOCTH pecypcoB (Boja, ApeBecHHa, HE(Th U T.JI.) U pa3Mephl
mtpadoB 3a 3arpsi3HEHUSL.

FOpuouueckasn 3xkon102usn pazpadbaThIBaCT CHCTEMY 3aKOHOB, HAIPABJICHHBIX HA 3aIIUTY IPUPOIBL.

MeToabl NPUKIATHOH IKOJIOTHH.

MeTo/1bI IPUKIIAJHOMN 3KOJOTUU_OBICTPO pa3BUBaroTCs. E€ BaXKHBIMU CpEeCTBAMU CTAHOBSTCS:

» KOMIUICKCHBIH 9KOJIOT0-9KOHOMUYECKUH aHAIM3 COCTOSIHHS TEPPUTOPHUN;

> MCTOAbI HMHIKXCHCPHO-3KOJIOTHUYCCKUX I/I3I)ICKaHI/II71, H€06XOHI/IMI>IX J1s1 OIITUMAJIBHOI'O
pa3MellleHNs, TMPOEKTUPOBAHUSA, CTPOUTEIBCTBA U PEKOHCTPYKUHUM TPaXIAHCKUX H
XO03SIMCTBEHHEBIX 00HEKTOB;

» METOJIbl OIEHKU BIUSTHUS TEXHOTCHHBIX 3arpsi3HCHUN | JeTpajiallii OKPYXKaroIlled Cpe/ibl
Ha 37I0pPOBbE JIFOJIEH;

» METOJIbI KOHTPOJS  XO3SWCTBEHHOH  JEATEIBHOCTH: DKOJOTHUECKUH MOHHUTOPHUHT;
OKOJIOTrMYCCKaA arreCrauusa U IaClopTHU3alursd XO3STMCTBEHHBIX O6”I>€KTOB; OKOJIOTHYECKas
JKCIIEPTH3A.

Baxwneiuve ooujue 3adauu cospemennoii IKoaocuu:

1. JluarHocTMKa COCTOSHUSI NPUPOABI IUIAaHETHI U €€ PecypcoB, OIpeNeleHue Mopora
BBIHOCJIMBOCTH >KMBOM HPHUPOJIbI MO OTHOLIEHUIO K aHTPOIOI€HHON Harpyske (M3bATHUIO
OMOJIOTMYECKUX PECYPCOB, 3arPA3HEHUIO CPEIbl, ”3MEHEHUSM KJIUMAaTa).

2. Pa3zpaboTka MpOTHO30B M3MEHEHWH OHMOC(EpBl M COCTOSHUS OKPYXKAIOIIEH Cpeabl MpHU
Pa3HBIX CLEHAPUAX 3KOHOMHYECKOIO U COLUAIBHOIO Pa3BUTHUS YEJIOBEUECTBA.

3. ®opmupoBaHHE HKOJIIOTUYECKA OPUEHTHPOBAHHOW CTPATErMH TOBEICHUS YEJIOBEYECKOTO
00I11eCTBa U HKOJIOTHYECKU YUCTHIX TEXHOJIOTUH.

Oprannsm u paxTopsl cpeabl

Cpeoa obumanun — 370 4acTh NPUPOJBI, KOTOPAsk OKPYKAET KUBOW OPraHU3M U C KOTOPOH
OH HETIOCPE/ICTBEHHO B3aNMO/JICHCTBYET.
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JIroboe KHMBOE CYHIECTBO JKUBET B CIOKHOM M MEHSIOIIEMCS MHpEe, MOCTOSHHO
NpUCIOCAONUBAsCh K HEMY M PErylupysl CBOIO >KM3HEICSITEIBHOCTh B COOTBETCTBHUH C €rO
M3MEHEHHUSMHU U MOTPeOJIsis MOCTYMAoIIe U3BHE MAaTEPUI0, SHEPTUI0, HHPOPMAIIHIO.

Ha namell muiaHere >KMBbIE OpPraHHU3Mbl OCBOWJIM YETBHIPE OCHOBHBIE CPeObl 0OUMAHUS,
CWIBHO paznuuaronigecss mno cnenuduke ycinoBuil. Boanas cpema Obuia mepBoid, B KOTOPOH
BO3HHUKJIA U PaclpOCTPAaHUIIACh JKW3Hb. B mocneayromem KuBble OpraHU3Mbl OBJIAJIENIM HA3EMHO-
BO3JIYIITHOM CPEIOH, 3aTeM CO3JJIA M 3aCENUIu MouBy. UeTBEPTOM crienuduueckon cpeioil KU3H
CTaJll CaMM JKUBBIC OPTaHM3MbI, KaXIblii M3 KOTOPBIX IMPEACTAaBISAET COOOW LENbI MHUp Ui
HACEJIAIOIINX ero IMapa3uToOB WK CUMOUOHTOB.

[Tpucnocobnenuss OpraHu3MOB K Cpele HOCAT Ha3BaHue adanmayuu. CrocoOHOCTH K
ajanTauusM — OJHO K3 OCHOBHBIX CBOWCTB JKM3HM BOOOINE, Tak Kak OOECIeYyHMBaeT caMmy
BO3MOXHOCTb €€ CYIIECTBOBAHUS, BO3MOKHOCTb OPIraHU3MOB BbDKHBAaTh M Pa3MHOXKAaTbhCA.
AnanTanuy MpOSIBISIFOTCS Ha Pa3HBIX YPOBHSX: OT OMOXMMMM KJIETOK W TMOBEACHUS OTACIbHBIX
OpPTaHU3MOB JIO CTPOCHHS U (PYHKIIMOHUPOBAHUS COOOIIECTB U IKOJIOTUICCKUX CHCTEM. ATanTaiuu
BO3HHMKAIOT U U3MEHSIOTCS B XOJI€ HBOJIFOLIUU BUJIOB.

CBolicTBa U KOMIIOHEHTHI OKPY’KaOILEH Cpelibl, KOTOpble BO3JCHCTBYIOT HAa OpraHu3M,
Ha3bIBAIOTCS IKOJI02UYECKUMU (haKmopamu.

OKOJIOTUYECKHE (1)aKTOpI>I MOTYT OBITh H€O6XOIII/IMI>I WM BPCAHBI JIA XKUBBIX CYIICCTB,
CII0COOCTBOBATH MU NpCIATCTBOBATh BBDKMBAHUIO K PA3MHOKCHHIO.

Ycnoeus cyuiecmeosanui - 9TO COBOKYITHOCTb 9KOJIOTHYCCKHX q)aKTOpOB,
O6YCHaBJ'II/IBaIOH_II/IX POCT, pa3BUTHUC, BBIZKUBAHUC 1 BOCIIPOU3BOACTBO OPraHU3MOB.

VYcioBus CymecTBOBaHUS — 3TO T€ (HaKTOPHI, 0€3 KOTOPHIX HEBO3MOXKHA KH3Hb OpPraHu3Ma
(nuira, Boaa, TEIIIO, CBET, KUCIOPO.).

Kaaccnduxanusa paxropos
Bcé MHOrooOpasue 3koaoruyeckux (hakropoB 0ObIYHO MOAPA3AEISAIOT HA TPU TPYIIIBL:

> AOHOTHYECKHE,
> buorunueckue,
> AHTpPOIIOTEHHBIE.

AOnorudeckue (AKTOPbl — IMO COBOKYHHOCHIL GAXHCHBIX O0J1A OP2AHU3MOE CEOUCME
Hedxcueoil npupoovl. DT (GAKTOPbl MOXHO pa3feNuTh Ha XUMHUYeckue (coctaB aTMocdepsl,
COJIEBOM cOCTaB BO/JIbl, OYBBI) U (U3NUECKUE (TemrepaTypa, AaBJI€HUE, CBET, BIAXKHOCTh BO3/yXa,
palMoaKTUBHOE M3JydyeHHe U T.1.). IlepBocTeneHHOe 3HaueHUE cpein aOMOTHUECKUX (PAKTOPOB
UMEIOT

> KnumaTtudeckue (COTHEUHBIHN CBET, TEMIIEpaTypa, BIaKHOCTD),

> ['eorpaduyeckue (MTpoIOKUTETLHOCTD AHS M HOYH, pelibe) MECTHOCTH),
> I'maponoruyeckue (TedeHue, BOJIHBI, COCTaB U CBOMCTBA BOJ),

> Dnadudeckue (COCTaB U CBOMCTBA ITOYB).

Buornueckue pakTopsl — 2mo gopmul 6030eiicmeusn HcusvlxX cyujecme opyz Ha opyaa.
Bc€ MHOTOOOpa3ne B3aMMOOTHOMIEHHA MEXIY OpraHU3MaMH MOYKHO Pa3JelITh Ha JIBa OCHOBHBIX
TUTIA: aHTATOHUCTUYECKUE U HEAaHTAarOHUCTHYECKUE.
Anmazonucmuueckue — 3TO TaKWe OTHOIICHUS, NMPH KOTOPHIX OPTaHU3MBI JIBYX
BUJIOB MOJIABIISIIOT IPYT ApYyTa (- -) WM OJIMH M3 HUX TOJAABISIeT Ipyroi 6e3 ymepoa ans ceds (+ -).
OcHoBHbIE ()OPMBI AaHTATOHUCTHYECKUX OTHOIICHHN:
> Xuwnuuecmeo — ¢GopMa  B3aUMOOTHOLIEHHH  OPraHU3MOB  pa3HbBIX
TPOUYECKHX YPOBHEH, NMpPHU KOTOPOH OJWH BHUJ OPraHU3MOB JKUBET 3a CUET JAPYroro,
moeas ero (+-),
> Iapazumusm — MEXBHUIOBBIE B3aUMOOTHOIICHUS, TIPU KOTOPBIX OJMH BH]I
KHUBET 3a Cu€T Apyroro (+ -), MOCENAACh BHYTPH WJIM HA MOBEPXHOCTU Tella OpraHU3Ma—
xo3smHa. Ilapasutusm Hambosjee HIMPOKO PacHpOCTpaHEH Cpelud PACTEHUH U HU3IIUX
KUBOTHBIX — BUPYCOB, OaKTepuii, rpuOOB, uepBel, a TaKKe 3TO — KIICIH, MUABKH, OJIOXH.
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> Koukypenyusa — popma B3aMOOTHOIIEHU, TPU KOTOPHIX OPraHU3MbI OHOTO
TPO(PHUUECKOTr0 YpOBHS OOPIOTCA 3a MHILY M IPYTUe YCIOBHS CYIIECTBOBAHUS, MOIABIISL

Apyr apyra (- -).

Koukypenyusa — 3T0 Takoe B3aMMOJECHCTBHE OpPraHU3MOB, KOTOPOE MpPOSIBISETCA Kak
B3aMMHOE YTHETEHUWE MEXKIYy HHUMM, BbI3BAHHOE CXOJHBIMH HOTPEOHOCTSMH B
OTPaHUYEHHOM pecypce, AOCTYNHOCTh KOTOPOIO YMEHBIIAETCS IPU POCTE UUCIEHHOCTH
KOHKYPHUPYIOIUX OPraHU3MOB.

MexaHu3MBbI KOHKYPCHTHOI'O BEITCCHCHUS:

1. Arpeccus, npaku, (GOpMbI TEPPUTOPUATEHOTO TOBEJCHUS (MICKOIIMTAIOIINE U IITUIIBI).
2. TlepekpwiTHe IOCTYIA K pecypcy (XapakTepHO JUIsl PACTEHUN — MepeXxBaT MUHEPATbHBIX
BEIIECTB ¥ BJIard, CO3J[aHue HEOIaronpHUsITHBIX CBETOBBIX YCIOBHM JJIsi KOHKYPEHTA).

3. XHUMHYECKOE MOAaBJICHUC HOCATCIIBHOCTH KOHKYPCHTA. MeTa60.TII/ITBI OAHOTO BHJA
CMEpTENbHBl IS JIPyroro (MUKPOOpPTaHW3MBI). V3BECTHO Takke Ui PACTCHHIA;
HEKOTOpBIC BHJIbI, HE TpeOOBaTEIbHBIC K BBICOKOMY COJEP)KAHUIO a30Ta B TIOYBE,
CIIOCOOHBI TIOJIABJIATh KOPHEBBIMHU BBIJACICHUSIMU JCSITEIBHOCTh a30T(QHKCHPYIOLIIX
OaKTepuil U TAKUM 00pa30M 3aKpEIUIATh 3a COO0H OCTHBIC a30TOM ITOYBHI (3AJICIKH ).

> Heanmazonucmuueckue  B3aUMOOTHOILEHHUSI ~ TEOPETUYECKH  MOXKHO
BBIPa3UTh MHOTMMHU KoMOMHauusmu: HeitpansHsie (0 (), B3auMoBbIronHblE (+ ),
onHoctopoHHue (0 +) m ap. OcHOBHbIE (OPMBI 3TUX B3aUMOJCHCTBUH CllEAyIOIINE:
CUMOMO03, MyTyaJlu3M U KOMMEHCAJIU3M.

> Mymyanuzm—  3TO 00010/TOBBITOTHBIE, HO HE o0si3aTeIbHbIC

B3aMOOTHOULIEHMS Pa3HbIX BUJOB opraHu3mMoB (+ +). IIpumep cumO103a — COKUTEIBCTBO

paka-oOTIIEeIbHUKA U aKTUHUU: aKTUHUS [IEPEABUTACTCS, IPUKPEIUISISICh K CIIMHE paka, a TOT

MOJIy4aeT C IMOMOIIbI0 aKTUHUU Ooisiee Ooraryro muily W 3amuTy. Jpyroir mpumep —

B3aMMOBBITOJJHbIE OTHOIIEHUS MEXAY TIISIMU U «IIACYLIUMU» UX MYPABBSIMH.

> Cumbuo3 — B3aMMOBBITOJIHBIC W OOs3aTENbHBIC JJII POCTAa W BBDKHUBAHHS

OTHOIICHUS OPraHWU3MOB pa3HbIX BUAOB (+  +). JlumaiiHukun — Xopomuii mpumep

MOJIOKUTEIBHBIX B3aUMOOTHOLIEHUH Boaopocie u rpuboB. Ilpu pacmpoctpanenun

HACEKOMBIMU TMBUIBIIBI PAcTeHUH y OO0OMX BHIOB BBHIpAOATHIBAIOTCS clielU(UUECKUE

MIPUCTIOCOOJICHUS: 1IBET U 3alax y PacTeHHI, X0O0TOK — Y HACEKOMBIX, COOTBETCTBYIOIIHI

ornpeie€éHHON (opMe LBETKA.

> Kommencanuzm — B3aMMOOTHOIIICHUS, TP KOTOPBIX OJWH W3 TMAPTHEPOB

W3BJIEKAET BHITOAY, a ipyromy onu 6e3paziuunsl (+ 0). [Ipumepsr koMMeHcanu3Ma — JieB U

rpuQbI-MagaTbIINKN, aKyJIa U PHIOBI-TIPUINATIAIBI, TYTUIUCTHIE AEPEBbS U MTHIHI.

HecMoTpst Ha KOHKYpPEHILMIO M APYTHe TUIbl AaHTATOHUCTUYECKUX OTHOIIEHUH, B MPUPOJE
MHOTHE BHUJIBI MOTYT CIIOKOMHO Y)KMBAaThCsA. B Takux citydasix TOBOPST, YTO KaXAbIA BU 00JagaeT
COOCTBEHHOW aKo102uyeckoli Huuiel. bBIM3KOPOICTBEHHBIE OPTraHU3MbBI, WMEIOIIUE CXOHBIC
TpeOOBaHUs K Cpejie OOUTaHUs, HE )KUBYT, KaK IIPABUIIO, B OJTHUX U TEX K€ YCIoBUsAX. Eciiu oHM m
KUBYT B OJHOM MECTE, TO JIMOO HCIOIB3YIOT pa3HbIE PECYpChl, TUOO UMEIOT APyrue pa3iuyus B
dbyakumsx. Hanpumep, pasHbie BUABI IATI0B. XOTS BCE OHM OJIMHAKOBO MUTAIOTCS HACEKOMBIMU H
THE3AATCS. B AYIUTaX JEPEBhEB, HO MMEIOT Kak Obl pa3Hyl Cleluanu3anuio. bonpinoi néctphiii
JATeN TOOBIBAaCT MHINY B CTBOJAX JIEPEBHEB, CPEAHUN MECTPHIM — B KPYMHBIX BEPXHUX BETBSX,
MaJIBIA MECTPBIM — B TOHKHMX BETOYKAX, 3€JEHBIM JATEN OXOTUTCS HAa MYpPaBbEB Ha 3eMile, T.€.
pa3HbIe BUJIBI ISTIIOB UMEIOT pa3HbIC IKOJOTUUYECKHUE HUIIIN.

JKonozuveckan nuwia 6uda - 3TO TO TOJOXKEHUE BHIA, KOTOPOE OH 3aHUMAaeT B 0OOLIeH
cucteMe OMOIIEH03a, KOMIUIEKC €ro OWOIEHOTHYECKUX CBs3ed M TpeOOBaHWUN K aOMOTHYECKUM
(bakTopam cpebl.

JKonozuueckaas Huwia — OSTO COBOKYITHOCTh XapaKTEPHCTHK CpeIbl OOWTaHWs,
COOTBETCTBYIOIIUX TPEOOBAHUSIM JAHHOTO BUJA: MHIIA, YCIOBUS Pa3MHOKEHUS U T.1I.

Habmtonenusi mokasplBaloT, YTO JBa BHJA, COCYILECTBYIOIIME HAa OJHOM TEPPUTOPUHU, HE
MOTYT UMETh COBEPIICHHO OJMHAKOBHIC TPEOOBAHMS K YCIOBHSM XW3HU. MHaue ONWH W3 HUX
00s13aTeIbHO BRITECHHUT JPYroi. DTa 3aKOHOMEPHOCTh MMOJTy4Ynsia Ha3BaHue npapwiia ["ayse.
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IIpaBmji0 KOHKYPEHTHOIr0 UCKJI4YeHus ['ayse:

Ecnmu nBa BHIa co cXoIHBIMH TpeOOBaHHSAMH K cpene (MMUTAaHUIO, TMOBEACHHIO, MECTam
Pa3MHOXXEHHUS U T.JI.) BCTYNAlOT B KOHKYPEHTHbIE OTHOILIEHUS, TO OJUH U3 HUX JIOJKEH
MOTUOHYTH JIMOO U3MEHUTH CBOM 00pa3 JKU3HM U 3aHATh HOBYIO SKOJIOTHYECKYIO HUIILY.

Ecnu skonoruyeckue HUIIM JBYX BHUJIOB JIMIIb YACTUYHO COBMEILAKOTCS (IIEPEKPBIBAIOTCS)
JIpyr C JIpyroM, TO B KOHEYHOM CHYETE YCTAaHABIMBAECTCS KOHKYPEHTHOE PaBHOBECHE, PEXKUM
COCYILECTBOBAHMUSL.

AHTpONOreHHbIe (PAKTOPHI — IMO CO6OKYRHOCHb PAZIUYHBIX 6030€lCMEUIL Ye/l06eKa HA
Hedxcugylo u Jcueylo npupody. B pe3ynbraTe IPOU3BOACTBEHHOH JEATEIBHOCTH JHOAEH
U3MEHSIOTCS  pesibed) 3€MHOI MOBEPXHOCTH (IIPU BBIPYOKE JIECOB, paclalliKe CTerei, OCYIIeHUH
00110T), H3MEHseTCd XUMMUYECKHHl cocTaB arMocdepsl, KIMMaT, HCUE3al0T E€CTECTBEHHbIE
PKOCUCTEMBl M CO3JAIOTCSI HCKYCCTBEHHBIE arpo- M TEXHOIKOCHCTEMBI, BOJOXPAHWIIUILA,
kommyHHKauu. [Toacunrtano, yto ¢1600 r. yenoBekoM Tak WK UHAYe (B pe3y/bTaTe OXOThI WU 32
cu€T BBIPYOKH JIeCOB) YHMUYTOKEHO 162 Buma ntun u cBeime 100 BumoB muekonurarommx. Ho, ¢
JPYTrOf CTOPOHBI, YEJIOBEK CO3JAET HOBBIE COPTa PACTEHUM M MOPOJBI )KMBOTHBIX. CTpeMUTENbHAS
ypOaHH3auus — pocT TOPOJOB B MOCIECIHHUE MOJIBEKA — M3MEHMIIA JIUK 3eMIIN CUJIbHEE, YeM MHOTHE
Jpyrue BBl AEATENbHOCTH 3a BCIO MCTOpHIO yeiloBeuecTBa. Haubosee oueBUAHOE MPOsBICHUE
AQHTPOIIOTEHHOTO BIMAHUS Ha OHocepy — 3arps3HeHUE OKPYXKAIOIIEH cpelbl (B TOM YHCIIE U CPEIbl
oOuTaHUs 4YeloBEeKa) — BO3/yXa, BOJOEMOB, 3€MJIM IOOOYHBIMM MPOAYKTaMH M OTXOJaMHU
npou3BojcTBa. [Ipeobiiagaromas 4acTh aHTPOIIOT€HHBIX (PaKTOPOB, CBA3aHHAs C IIPOM3BOACTBOM, C
OPUMEHEHUEM TEXHUKH, C BIMSHUSMHU IPOMBIIIJIEHHOCTH, TPAHCIOpPTa, CTPOMTEILCTBA HA
IPUPOJIHBIE 3KOJOTMYECKHE CHCTEMbl M OKpYKAIOLIYI0 YEJIOBEKa Cpely, HOCUT Ha3BaHue
MEXHO2EHHbIX haKmopoa.

OO01mume 3aKOHOMEPHOCTH JelcTBUSI A0HOTHYeCKUX (GaKTOPOB HA OPTraHU3M

HecmoTpss Ha OGosblioe pazHooOpa3zue MPUPOIHBIX 3KOJIOTMYECKUX (DAKTOpOB, B
XapaKkTepe HX BOBIICfICTBHSI Ha OpraHu3Mbl MU B OTBCTHBIX PCAKIUAX KXHUBBIX CYHICCTB MOXKHO
BBISIBUTB PsiJT 00IIMX 3akoHOMepHOocTel. [IpuBeném Hanbosee u3BECTHBIE.

3akoH onTHMYMa:
Kaxnpiii dakrtop mMeeT NHIIb ONpeAenEHHbIE MpeeNbl MOJIOKUTETLHOTO BIUSHUS Ha
OpTaHU3MBI.

B mpouecce aBomonMM OpraHU3MbI aJaNTUPOBATUCH K JKOJIOTHYECKHUM ¢akTopaM B
OTIpeNIeIEHHBIX KOJMYECTBEHHBIX Mpe/eiaX: OnpeAeEHHbIN HHTEPBA TEMIIEPATyp, ONpeAcIEHHbIE
mpenenbl BIAXHOCTH M T.A. Hampumep, Ans pa3BUTHS MPOPOCTKOB KOKOCOBOM MajbMbl HYXHA
(moMuMO Jpyrux YCJIOBUM) TemmepaTypa He Hibke 26° u He Bbimie 41°C. YMeHblIeHHE WU
yBeNMUYEHUE 3Ha4YeHHs (GakTopa 3a ATHUMH TMpefeliaMd YTHETaeT KHU3HEACSITeNbHOCTh, a IpHU
JOCTH>KEHUH HEKOTOPOT0 MHHUMAIIHOTO MM MaKCHMAaJIbHOTO YPOBHS HACTYIIAeT THOECTb.

Obaacms KoIUYeCMBEeHHbIX 3HAYEHUL KAKo20-1ub0 hakmopa cpedsvl, 8 npedenax KOmopou
Mo2ym cywecmeogams npeocmasument OAHHO20 8UOA OP2AHU3MOS, HA3bIAIOM OUANA30HOM
monepanmuocmu (OUOUHMEPBANIOM (hakmopa, OUANa30HOM BbIHCUBAHUSL).

O rpaHdIax auanazoHa TOJIEPAHTHOCTH CYAAT 1O (YHKYusM OMKIUKA Ha JIeUCTBUE
dakropa. @yukyus omkauka — STO pa3HbIe MPOSBIECHUS XU3HeAesTenpHocTH. Hampumep, nms
pacTeHuil MOKHO CJIEIUTh 32 MHTEHCHBHOCTHIO (POTOCHHTE3a, CKOPOCTBIO POCTA, JAJS JKUBOTHBIX
00001IeHHOW (QYHKITMEH OTKJIWKA SIBISETCS BBDKMBAEMOCTh WJIM YHCICHHOCTh TOMYJISAIHMH TIPU
COOTBETCTBYIOIINX 3HAYCHUAX (PaKTOpa CPEIbl.

KonnuecTBennblit muamna3on (akropa, Harnbosee 01aronpusTHRIN IS )KU3HEACSITEIIbHOCTH,
Ha3bIBACTCS JIKO102UYECKUM onmumymom (OT JaT. «ONTUMYC» - Hawiydmuid). YUem cunbHee
OTKJIOHCHHSI OT ONTHMYyMa, TeM OOJIbIlIe BRIPAKEHO YTHETAroIlee NEeUCTBUE NaHHOTO (hakTopa Ha
OpraHu3Mbl. 3HadeHHsl ¢akTopa, JeKallue B 30HE YTHETCHHs, HA3bIBAIOTCS IKOJI0ZUUECKUM
neccumymom (OT JaT. MECCUMYM — HauxXyAumui). MUHUManbHOE W MaKCUMaJIbHOE 3HAUEHUS
dakropa, TpH KOTOPBIX HACTYHNaeT THUOENb, HA3BIBAIOTCS COOTBETCTBEHHO IKOJI0ZUUECKUM
MUHUMYMOM U IKOTO2UYECKUM MAKCUMYMOM.
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Hanpumep, ais TemnepatrypHoro (pakropa BEpXHUM MPEIEIOM KU3HHU, BEPOSITHO, SIBIISIOTCS
TEMIIepaTyphbl, IPU KOTOPBIX paspymiatorcs Gpepmentsl U cBEpThiBatoTcs 6enku (50-60°C). Ognako
OTJENIbHBIE OPraHM3Mbl MOTYT CYIIECTBOBAaTh IIpH OoJjiee BBICOKMX TeMmIepaTypax. B ropsuumx
ucrounrnkax Kamuatku Obun oOHapyxeHbl Bojopociu mnpu temnepatype 82°C. HumxuHuii npenen
TEMIIepaTypbl, P KOTOPOM BO3MOKHA JKW3HB, Ookoio -7/0°C. B anabuose, T.e. B HEAKTUBHOM
COCTOSIHUH, HEKOTOPbIE OPraHU3MbI COXPAHSIOTCS IIPU a0COIOTHOM HYJIE.

CBOMCTBO OpPraHu3MOB aallITUPOBATHECA K CYIICCTBOBAHUIO B TOM HWJIM MHOM JHAalla30HC
3KOJOIrn4€CKOro (baKTopa Ha3BIBACTCS IKON02UYECKOU NAACMUYHOCIIBIO.

YeM mmmpe auamna3oH KOJIOTHYECKOro (hakropa, B IMpenesiax KOTOPOTO JaHHBIM OpraHu3M
MOXET XHUTb, TeM OOJbIlIE €ro 3KOJIOTMYecKas IUIaCTUYHOCTh. [lo cTemeHu MIacTUYHOCTH
BBIACIIAIOT ABA THUIIA OPraHU3MOB: CTEHOOMOHTHEIE H 3BpI/I6I/IOHTHBIC.

CTeHOOMOHTHBIE, WIM Y3KONPUCIOCOOJEHHBIE, BHUJbI CIIOCOOHBI CYIIECTBOBATH
JIMIIb IIpH HEOOJIBIINX OTKJIIOHEHUIX (baKTopa OT OIITUMAJIBHOT'O 3HAUYCHUSI.

IBPUOHOHTHBIMH Ha3bIBAIOTCA  IIMPOKOIPUCIOCOOJIEHHBIE  OPraHU3MBI,
BBIJICPKUBAIOIINE OOJBIIYIO aMIUTUTYY KOJIeOaHUH SKOJIOTHIECKOTo (pakTopa.

K creHoOuoHTam (CTE€HO’KaM) OTHOCATCS, HANpUMeEp, THUIHWYHbIE OOUTATENH MOpEH,
KOTOPBIE JKUBYT B YCIIOBHUSIX BBICOKOH COJEHOCTH (Kambaia), ¥ THIIMYHBIE OOMTATEIH MPECHBIX BOJ
(xapacb). OHU 001aJaI0T HEBBICOKOM KOJIOTMYECKOM MIACTUYHOCTBIO. A BOT TPEXUIIas KOJIOIIKA
MOYET JXUTh KaK B MPECHBIX, TaK U B COJEHBIX BOJAX, T.C. SBISETCS SBPHUOMOHTOM (IBPUIKOM) H
XapaKTepU3yeTcsi BbICOKOU IIAaCTUYHOCTBIO.

Jlyis 0003HAYCHUST OTHOIIEHUSI OpraHu3Ma K KOHKpETHOMY (haKTopy K Ha3BaHHIO (hakTopa
N00aBJIAIOT MPUCTaBKU: CTEHO- M 3BpHU-. Tak, MO OTHOIIEHUIO K TeMmiepaType ObIBalOT
cmenomepmuble BUAbL (KapiaukoBas Oepé3a, TPOIMYECKUE OpPXHJIEU) U I6pumepmHvle BUJbI
(pacTeHus1 yMEPEHHOTO 10sca), 0 OTHOIIEHUIO K COJIEHOCTH — cmenozanuHuble (Kapach, kambaiia,
MOpPCKHUE 3BE3MBl) U 96pucarunHvie (KOMIOIIKA, JIOCOCh). ['yceHulia TyTOBOro HIEIKONpsAa M
aBCTPAIMHCKUIN Koaja, MUTAIOLIMECS JUCThIMU OJHOTO BHJA PAaCTeHUM, - cmenogazu, a Oypbli
MeJIBe/Ib, KaK U YEJIOBEK, - 96pudazu.

BrioniHe 00bSCHUMO, YTO 3BPUOMOHTHI OOBIYHO IIUPOKO PACIPOCTPAHEHBI, a CTEHOOHMOHTHI
MMEIOT OTPaHMYEHHBIN apeasl paclpOCTPaHEHUS.

OOparuM Tenepb BHMMaHHE HE Ha IIMPUHY OHMOMHTEpBaja, a HAa XapakTep W3MEHEHHUs
(GYHKIMH OTKJIMKA TPH OTKIOHEHUSX OT ONTUMyMa. Y OJHUX OPraHW3MOB TIPH OTKIIOHEHUH
3HaYeHU! (pakTopa OT TOUYKH ONTHUMYyMa Cpa3y ke U3MeHseTcsl U QpyHKIus oTkianka. OHU Kak Obl
MOKOPHO TOJUHHSIOTCS YXY/IIEHUIO BHEITHUX YCIOBUH. Tak, ¢ MOHMKEHUEM TEeMIIepaTyphl CPEIbI
MOHMXKAETCs TEMIIepaTypa JIepeBbEeB U 3aMeUIAeTCsl B HUX 0OMeH BerecTB. Ho mpu 3ToM BcE Bpems
COXpaHsieTcs CIIOCOOHOCTh BOCCTAHOBUTH JKM3HEHHbIE (DYHKIMU B MEpBOHAYaIbHOM OOBEME NpHU
BO3BPALIEHUN OJaronpHUATHBIX ycIOBUH. Takue OpraHu3Mbl Ha3bIBAIOT OOBIYHO 6bIHOCIUGHIMU,
Wi monaepanmusimu (ot nar. tolerantia— tepnenue). K HUM OTHOCATCS pacTeHHWsT W HH3IINE
KUBOTHBIE, TACCUBHO IMEPEHOCAILINE OXJaXKICHHE, 3aMep3aHue, BBICHIXaHUE, TOJOJ, Ie(UIUT
kuciopona. KpaitHue nposiBieHust Takoil cnocoOHOCTH, Hab0JaeMble BOJIM3HM TPaHMIL UITH J1aXe 3a
npezenamMy OMOMHTEpBANIa, - COCTOSHUE CIITYKU (TMIIOOM03a) y JKMBOTHBIX, MPECMBIKAIOIIUXCS
(3mel, fA1epulr), XapakTepu3yroIrecs INIyOOKUM 3aMeICHUEM KU3HEAESITeTbHOCTH, U aHa0H03 —
MOJIHOE, HO 00paTUMOE 3aMHpaHHE BCEX >KU3HEHHBIX IMPOLECCOB, KaK 3TO MMEET MECTO y CIOop,
CeMsIH U MHOTHX HU3IIHNX KUBOTHBIX.

Ho Bo MHOrmx ciy4asx HET MPOCTOrO MOMYMHEHUS (QYHKIUH OpraHu3Ma H3MEHEHHSIM
Cpelbl; BKJIIOYAIOTCS pa3IMYHbIE MEXaHU3Mbl 3alIUThl OT HEOJIAroNnpHATHBIX BO3JEHCTBUH,
CONPOTHBIICHUS MM WM WX aKTHUBHOTO u30eraHws. Peaknuu 3aluThl W COMPOTHBIICHUS
o0ecreurBarOT OOJIBIIYIO WM MEHBIIYIO ycmouuueocms (WK pe3ucmenmuocms, OT nart. resistere
- IPOTUBOCTOSATH, CONPOTHUBIISITHCS) OPraHM3Ma MO OTHOIIEHWIO K OTKJIOHEHHSIM OT ONTHMYyMa.
[TpumepoM BBICOKOH (U3UOIOTMUYECKOW YCTOWYMBOCTH CIYXKUT TOCTOSHCTBO TEMIIEPaTyphI
BHYTPEHHUX YacTed Tena y NTULI W MICKONUTAIOIIMX IPU 3HAYUTEIbHBIX H3MEHEHHUSX
TeMIeparypsl cpenbl. MM MOCTOSHCTBO COJIEBOIO COCTaBa U OCMOTHMYECKOIO AABJICHUS KPOBH Y
’KMBOTHBIX B CPE/I€ C COBEPUICHHO APYIMMHU CBOMCTBaMHU WIIM NpH OOJIBIIMX KOJIEOAHUSAX BOJHO-
COJIEBOTO 00ECTIeYeHUsI OpraHu3Ma.
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JlumuTupyomue GpakTopbl

[lonatue o nUMUTUpPYIOIIMX (OrpaHMYMBaOmUX) (akropax Obuto BBereHO B 1840 T.
HeMenkuM XxuMuKoM FO.JIubuxom. M3ydas BiausiHHE Ha POCT PACTCHHM COACP)KaHUS Pa3IMYHBIX
XUMHUYECKHX 3JEMEHTOB B MOYBE, OH OOHApYXWJ, YTO ypOXKail 3aBUCHUT HE OT TEX HIIEMEHTOB
MUTaHMs, KOTOpbIe TPeOYIOTCA B OONBIINX KOJIMYECTBAX U MPUCYTCTBYIOT B M300MINHU (HAIIpUMeEp,
YIJIIEKUCIBIN Ta3 U BOJAA), @ OT TE€X, KOTOPHIE, XOTA U HYXHbl PACTEHUIO B MEHBUIMX KOJIMYECTBAX,
HO MPaKTUYECKH OTCYTCTBYIOT B IMOYBE HJIM HEAOCTYIHBI pAacTeHHsIM (Hampumep, LIHMHK, Oop).
JIubux cdopmynaupoBan npuHIMIL «BemecTBoM, HaxXOISAIIMMCS B MHUHUMYME, YIPaBISIETCS
ypOoXKail M OmNpeeNserTcs BeJIUMYUHA U YCTOMYUBOCTbH €r0 BO BPEMEHU». DTOT MPHUHIIMII U3BECTEH
110/l Ha3BaHUEM 3aKoHa munumyma Jluduxa, KOTOPHINA, IPUMEHUTEIBHO K KOHKPETHBIM OIIBITAM
yu€HOro, TJIACUT: pPOCM pAacCmeHUs 3d6UCU Om MO20 3JJleMeHmd NUmMaHus, KOmopblil
NPUCYMCmeyem 6 MUHUMATbHOM KOIU4ecmee.

[Ipenmonoxum, B MOYBE COAEPKATCS BCE IEMEHTHl MUHEPAILHOTO MUTAHUS, HEOOXOJUMbIE
JUIS TaHHOTO BHJIa PAacTeHU#, KpOME OJHOTO W3 HHX, Hampumep Oopa. Poct pactenuii Ha Takoi
nouse OyAeT CWIbHO YrHETEH WM BOOOINE HEBO3MOXKEH. Ecnmu Mbl Temeph /100aBUM B TMOYBY
HYXXHOE KOJMYECTBO OOpa, 3TO MPHUBEAET K yBENWYEHHUIO ypoxas. Ho ecim mbl OyneM BHOCHTH
T00bIe Ipyrue XUMUYECKHE JIeMEHTHI (HampuMmep, a3oT, ¢hocdop, kanuil) u aaxe 100bEMcs TOro,
YTO BCE OHM OyIyT COAEPKAThCS B ONTUMAIBHBIX KOJMYECTBAX, a OOp MO-TIpeKHEMY Oyaer
OTCYTCTBOBATb, 3TO HE IACT HUKAKOTO 3P deKTa.

B kauecTBe HAIIAIHOW WIUTIOCTpAIlMM 3aKOHA MHUHHUMyMa JInOmxa dWacTto H300pa)karoT
004Ky, y KOTOpO#l oOpasyroiire OOKOBYIO MOBEPXHOCTh JOCKH HMEIOT Pa3HyI BBICOTY (Tak
Ha3bIBacMas «Oouka Jlmbuxay). JlimHa caMoit KOPOTKOW JTIOCKH ONpPEICTseT YPOBEHB, 10 KOTOPOTO
MO>KHO HamOJHUTH 004Ky BoJoi. CienoBaTensHO, UIMHA 3TON JOCKH — JTUMUTHUPYIOMIHHA (GakTop
AJI1 KOJIM4YECTBA BOJbI, KOTOPYIO MOXHO HAJIMUTH B 60‘-1Ky. I[JH/IHa APYyrux OOCOK YXKC HC HMCCT
3HAYEHUSI.

[TozgHee cdopmynupoBanHblii JIMOuxoM 3akoH ObUT pacnpocTpaHéH U Ha Jpyrue
sKoJIoruueckue pakTopsl. OrpaHu4MBaTh, UM JTUMUTHPOBATh, Pa3BUTHE OPraHU3MOB MOT'YT TEILIO,
CBET, BOJA, COJAEp)KAHUE KHUCIOpOJa M Jpyrue (QaxkTopbl, €CIM HUX 3HAa4YeHHe OIU3KO K
IKOJIOTHYECKOMY MUHUMYMY.

3akon munumyma Jluduxa B o0111eEM BUJIE MOXKHO C(HOPMYIHPOBATH TAK:

Pocm u pazeumue opzanu3mos 3asucam 6 nepeyro ouepedb om mex pakmopos cpeowl,
3HAueHUue KOMOPbIX NPUOTIUNHCACMCA K IKOTIOZUYECKOMY MUHUMYMY.

C(i)OpMyJ'II/IpOBaHHHﬁ 3dKOH IPUMEHUM KaK K paCTCHUAM, TdK U K JKUBOTHBLIM.

B 1913 r. anrnuiickuii 6uonor B.lllendopn oOparusn BHUMaHKUE HA TO, YTO OTPaHUYMBATH
pa3sBUTHE >KHUBBIX OPraHU3MOB MOXKET HE TOJBKO HEJOCTaTOK, HO W M30BITOK TOTO WJIM HHOIO
sKosiornyeckoro ¢akropa. M30bITOK Teria, cBeTa, BOABI M Ja)K€ NMUTATENbHBIX BELIECTB MOXKET
OKa3aTbCs CTOJb K€ TYOUTENbHBIM, KaK U MX HenoctaTok. Hampumep, ypokail MOkeT mOrHOHYTh
n3-3a J0XJeH (M30BITOK BiIard), W3-3a TEPEHACHIIICHUS TOYBBI YAOOpPEHUsSMH M T.1. Takum
obpazom, Illendopn BBEN mpencTaBieHHEe O JUMHTHUPYIOIIEM BIMSHUUM MaKCHMyMa HapaBHE C
MUHUMYMOM. 3axkon monepanmuocmu Illenghpopoa_s obiem Bune GopMmynupyercs cleayronum
obpazom:

Pocm u pazeumue opzanuzmoé 3asucam 6 nepeyio ouepeov om mex paxkmopos cpeowvl,
3HAYEHUA KOMOPHIX RPUOAUNCAIOMCA K IKONOSUYECKOMY MUHUMYMY UMU IKOJIOZUHECKOMY
MaKCUMymy.

Takum oOpa3om, eciu 3HaYeHHE XOTA Obl OJHOTO M3 HKOJOTHYECKUX (HAaKTOpPOB
npuOIIKaeTcss K MHUHHUMYMY WM MaKCUMYMY, CYIIECTBOBaHHE W IIPOIBETAHHE OpraHu3Ma,
HOMYJSIUA WM COOOIIECTBA CTAHOBUTCS 3aBUCHMBIM HMMEHHO OT 3TOrO, JIMMUTHPYIOLIETO
KHU3HEJEATENbHOCTh (PaKTOpa.

Jumumupyrowuii  (ocpanuuugarowuii) ¢axkmop — 310 000N (HaKTOp, KOTOPHIA
OTPaHUYMBACT MPOIIECC PA3BUTHSI WM CYIIECTBOBAHHS OPTaHW3Ma, BHJIA HITH COOOIIECTBA.
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Jumumupyrowuiit  pakmop — OSTO DKOJOTHUECKHH (akTop, 3HAYEHUS KOTOPOTO
npuOIIDKAIOTCS K KpalHUM 3HAYSHWSM  JMana30Ha TOJICPAHTHOCTH (T.€. K JKOJOTHYECKOMY
MaKCUMyMYy WJIH MUHUMYMY).

MaxkcuMaabHO U MUHUMAJIBHO MIEPEHOCUMBIE 3HaYeHUS (PAKTOpa — 3TO KPUTUYECKHE TOUKH,
3a IpellellaMi KOTOPBIX CYLIECTBOBAHWE OPraHM3Ma MM MOIYJSALUN yXKE HEBO3MOXHO. J(nanazon
3HAYEHUH SKOJOTMYECKOro (hakTopa MEKIYy MHHHUMYMOM M MakCHMYMOM, B Ipeesiax KOTOPOIo
TOJIBKO M MOXET CyIIEeCTBOBaTb [aHHBIM OpraHU3M, M KOTOPBIM ONpENENAeT BEIUYUHY
BBIHOCIIMBOCTHU opranusma, lllendopa Ha3Ban npeaenamMu TOJIEPAHTHOCTH.

Nmvenno mumutHpylomue (akTopbl KOHTPOJIUPYIOT — YCIOBUS CYLIECTBOBAHUS U
nproOpeTaloT NEePBOCTEIICHHOE 3HAYCHHE B JKM3HH OPraHU3MOB M OHOJOTHMYECKHX CHCTEM.
[TpuHIMI JTUMUTHPYIOIIMX (DAKTOPOB CHpaBeUIUB JJs BCEX THUIOB >KUBBIX OPraHU3MOB —
pacTeHui, KUBOTHBIX, MUKPOOPTaHU3MOB M OTHOCHTCS KaK K a0MOTHYECKUM, TaK U K OMOTHYECKUM
dakropaMm. LleHHOCTh KOHLIETIIIUU JTUMUTHUPYIOIUX (AKTOPOB COCTOUT B TOM, YTO OHA IO3BOJISET
pa3o0paThCsi B CIOXHBIX B3aUMOCBS3SIX B SKOCUCTEMAX M CKOHIIEHTPUPOBAaTh BHHMAaHUE Ha TEX
dakTopax BHEIIHEW Cpeabl, KOTOpble C HauOOJIbIIed BEPOSATHOCTHIO MOTYT OKa3aThCs
JUMUTHPYIOILUMHU.

Ipumepsl TUMUTHPYIOLIHUX (PAKTOPOB.

1. CopepxaHue KHCIOpOJa B HA3eMHBIX MECTOOOUTAHMSIX BEJIMKO, M OH HACTOJIBKO
JOCTYTICH, YTO TPAKTUYCCKA HUKOT/A HE SIBJICTCS JTUMHUTHUPYIONIMM (HaKTOpOM (32 MCKIIFOUCHHEM
OOJBIIMX BBICOT B Topax). Kuciopoa maio WHTEpecyeT 3KOJOroB, 3aHUMAIONIMXCS Ha3eMHBIMU
skocuctemMamu. OJHAKO B BOJHON Cpele KOJIMYECTBO PACTBOPEHHOIO KHUCIOPOAA TMOABEPIKEHO
CWIBHBIM KOJICOAHHSIM W MOXET OKa3aTbCsi (PaKTOPOM, JIHMHUTHPYIOIIUM Pa3BUTHE KHUBBIX
OpPraHU3MOB (3aMOPBHI PbIO, HAIPUMED ).

2. Jlumutupyroumm (HakTopoM, OIrpaHMYMBAIOIIMM MPOHUKHOBEHHE BOJOpPOCIEH Ha
OonblIyl0 TNyOUHY, SBISETCS HEJOCTaTOK cBeTa. JlJIi HHU3KOPOCIBIX, 3aT€HEHHBIX PACTEHHH,
MOJIOJIBIX JIEPEBHEB HENOCTATOK CBETa TAKXK€ MOXKET SBJIATHCS (DAKTOPOM, JMMUTUPYIOUIUM HX
KU3HEJEATEIBHOCTD.

3. Temneparypa — BaXHbI JUMUTUPYIOUIMH ¢akTop, O UYEM CBHUAETEILCTBYET
OTHOCHUTENIbHAS CKYAHOCTb KHM3HM B IYCTBIHAX M B apKTHUYECKHX 00jacTax. BonbIIMHCTBO
JKUBOTHBIX, OOMTAIOIIMX B IYCTBIHSAX, IPUCIIOCOOMINCH K TPYIAHBIM YCIOBUSM CYIIECTBOBAaHUS,
NPUYYUBIINCH KUTh JHEM B HOpaxX M BBIXOJIUTHh MO HOYaM, YTOOBI KOPMHUThCS. B sxapkuil neHs,
KOIJla TeMieparypa Bo3jayxa npesbiiiaer 40°C, B HOpKe KEHI'YPOBOM KPBICHI, PACIIONIOKEHHON MO/
3emuiéii Ha rryOuHe 60 cM, Temreparypa MOXKeT ObITh paBHa Bcero s 15°C.

B CIIIA HeogHOKpaTHO MBITATUCH aKKJIUMATU3UPOBATh B I0XKHBIX IITaTaX OOBIKHOBEHHOI'O
(azaHa, HO TOMBITKH OKA3aJUCh HEYJAUHbIMU. JI€JI0 B TOM, 4TO B3pOCIbIE OCOOM TaM XOPOILIO
BBDKHBAIOT, OJJHAKO BBICOKHME JTHEBHBIE TEMIIEpaTyphl, MO-BHAMMOMY, YOMBAIOT Pa3BUBAIOLIUECS
3apoJblliM B sifllaX, HE JaBas MM BO3MOXHOCTH 3aKOHUUTh pa3BUTHE. TakuMm o0pa3om,
TeMIEepaTypa Kak JUMUTHPYIOUUHI (HaKTOp ONpenesseT U reorpaguueckoe pacnpocTpaHeHHe BU/A.
IIpoaBuKeHNE OPTaHU3MOB Ha CEBEP, B CBOIKO OUEPE/Ib, TUMUTHUPYETCS HEJOCTATKOM TEIUIA.

4. HenoctaTtok BOJbI INOO M30BITOK BJIArd MOTYT CIYXHUTh JUMUTUPYIOIIUM (aKTOPOM st
HA3€MHBIX PacTEHHWH W XKUBOTHBIX U BbI3bIBATh YTHETEHHE HX >KU3HEIEATENBHOCTH, a MHOIIA U
rubens. HegocraTok miau M30BITOK BJIard B CBOIO OYEpE/lb MOXKET OIPENENSIThCS KOJIMYECTBOM
aTMOC(EpHBIX 0CaJIKOB, UX pacrpeieseHHeM B T€UCHUE I0/1a, KOJMYECTBOM I'PYHTOBBIX BO/I.

5. HemocTaTok MUKpPORJIEMEHTOB, HEOOXOIUMBIX PACTEHUSM U JKUBOTHBIM, TAKXKE MOXKET
OKa3aThCs TUMUTHpYIOIIUM (akTopoMm. Hampumep, HemocTaTok KoOambTa M MEAHM BBI3BIBACT
cepbE3Hble 3a00JIeBaHUS PACTEHUHW U JKUBOTHBIX, IMO3TOMY HEKOTOpble palloHbl ABCTpaIuu
HEIMPUTO/IHBI JIJIs1 pa3BEJICHUsI OBELl U KPYITHOTO pOraToro CKoTa.

B nByx 03épax BuckoHcuHa, O€AHBIX KaJbIIMEM, HACUUTHIBAETCSA B TPH Pa3a MEHBIIIE BUJIOB
pacTeHUi U B Ba pa3a MEHbILE BUJIOB KUBOTHBIX, YEM B JIBYX JIPYIMX aHAJOTUYHBIX 03€pax, BOJIBI
KOTOPBIX OTHOCHUTEJIHO OOTaThl KAJIbIEM.
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6. XapakTep MOYBbI, KHCIOTHOCTb MOYBHI, TOJIIMHA CJIOSI TYMYCa, COJIEHOCTh MOYBHI U T.II. —
BCE 3TH (DAKTOPBI SABISIOTCS TUMUTHPYIOIIUMU JJI1 MHOTUX PACTCHHA.

7. buotndeckue (GakTophl TaK)Ke YacTO OTPAHMUYMBAIOT PACIPOCTPAHEHUE TE€X WM HMHBIX
oprau3MoB. JIMMuUTUpyOIMM (HaKTOPOM JUIS Pa3BUTHUS OPTaHU3MOB JAHHOTO BHJIa MOXKET CTaTh
KOHKYPEHLUs CO CTOPOHBI APYroro BUAA.

8. [IpucyTcTBUE XUIIHUKOB WJIH MTAPA3UTOB.
9. B 3emnenenuu JIUMUATUPYIOUIUM (PAKTOPOM YACTO CTAHOBSITCS BPEIUTEINN, COPHSIKU.

10. JIns HEKOTOpBIX pPACTEHHWH JUMHUTUPYIOIIUM (AKTOPOM DPA3BUTHA CTAaHOBUTCS
HeJOoCTaToOK (WM oTcyTcTBHEe) ombuiuTeneld. Hampumep, 3aBe3éHHbll u3 Cpenn3eMHOMOpbS B
KanudopHuio MHXUpP HE IMIOJOHOCHI TaM JI0 TeX MOp, MOKa HE JOraJajuch 3aBe3TH Tylda U
ONpeeNEHHBIN BUJ OChl — €UHCTBEHHOI'O ONBUIATENS 3TOTO PACTEHUS.

BrisiBiieHue IMMUTHPYIOIIKMX (DAKTOPOB OYEHb BaKHO BO MHOTHX BHIAX JEATEIBLHOCTH,
0COOEHHO B CEIbCKOM XO3sicTBe. EciM 1esieHanpaBieHHO BIMATh HA JIMMUTHPYIOLIME YCIOBUS,
MOHO OBICTpO U 3(P(EKTHUBHO MOBBILATH YPOXKAMHOCTH pPACTEHUN M IMPOU3BOAUTEIBHOCTh
JKUBOTHBIX. Tak, NpU pa3BeACHUU MIUIECHULBI HAa KHUCIBIX II0YBAX HHUKAKHME arpOHOMUYECKUE
MEpONpHUATHS HE AanyT d¢deKTa, ecinu He TNPUMEHATh HW3BECTKOBAHUS, KOTOPOE CHHU3UT
OTrpaHUYMBAIOLIEE IEHCTBUE KUCIOTHOCTH.

Kak MBI yke oTMeuanu, MOJOJble OpraHu3Mbl OoJiee ysI3BUMbI U OoJiee TpeOOBaTENbHbI K
YCIOBUSM CpeJlbl, YeM B3pOCIIbIE OCOOM, MO3TOMY B IEPHUOJA Pa3MHOXKEHHMsS MHOTUE (haKTOphI
CTaHOBSTCA JIMMUTUPYIOLIMMHU. 3HAHME TOrO, YTO JIMYMHKA M KYKOJIKM YKYKOB-ILEJIKYHOB —
BpEIUTENCH CEIbCKOXO3SMCTBEHHBIX KyJIbTYp Ha 3amagHoM mnoOepexbe CHIA — ouens
YYBCTBUTEJIbHbl K CHJIbHBIM KOJICOAHUSIM BJIQXKHOCTH, IIOMOraeT OOpOThCA C JaHHBIMU
HACEKOMBIMU-BpeAUTESIMUA. J[1s1 GOpbOBI ¢ HUMM OpoOIIaeMble MOJIS 3aTOIUIAIOT BOJOH, YTOOBI
Ype3MEPHO IMOBBICUTh BJIAXKHOCTb, WJIM €, HAIpPOTHB, BBICEBAIOT HAa IMOJSIX JIIOLEPHY WIH
MIIEHUIlY, KOTOPbIE OCYILIAIOT IOYBY HUKE TOTO MIpesiesa, TP KOTOPOM BbIKMBAIOT JTMUYNHKH.

IKOJIOTHS NOIYJIAIUH

Honynayusa — »5TO Tpymnma OPraHU3MOB OJHOTO BHJA, CIOCOOHBIX OOMEHUBATHCS
reHeTH4ecKoi nHpopmanuen, o0nanaromas BceMd HEOOXOIMMBIMU YCIOBUAMHM ISl TOAJIEPKAHUS
CBOEH YUCIIEHHOCTH U CYIECTBYIOIIas HE0003pUMO JUIUTEIBHOE BpEMs Ha JTaHHOW TEPPUTOPUH.

CnoBo momyssnus NPOUCXOAUT OT JIATUHCKOTO <JIOMYJIOC» - HapoJl, HACEICHHUE.
DKOJIOTUYECKYIO MOMYJISALNI0, TAKUM 00pa3oM, MOKHO OIPENEIUTh KaK HacelIeHHe OJIHOTO BU/a Ha
OIIPEIEIEHHON TEPPUTOPUN.

HieHbl OHOM NOMYJSALMM OKAa3bIBAKOT JIPYr Ha Jpyra HE MEHbIIee BO3JCHCTBHE, YEM
¢usndeckue (HakTopel Cpeibl WIM Jpyrue BUABI OPraHW3MOB. B momynsuusx B TOW WM MHOM
CTETNEHH TPOSIBISIIOTCST Bce (POpPMBI CBA3EH, XapaKTepHbIE ISl MEKBHUJOBBIX OTHOILIEHUH, HO
HanOoJiee sIPKO BhIPaKEHBI MyTYAJIMCTHUECKUE (B3aMMHO TOJIE3HbIE) U KOHKYPEHTHbIE OTHOIICHUSI.
OcoOble BHYTPUBUIOBBIE B3aHMMOCBS3M — ATO OTHOILIEHUS, CBA3aHHBIE C BOCIPOU3BOJCTBOM,
OTHOILEHHSI MEX1y OCOOSIMH pa3HBIX MOJOB U MEXAY POAUTENHBCKUM U JOYEPHUM IMOKOJCHHUSIMHU.
Bo Bcex cimydasx B NOMyJsIIUSX ACUCTBYIOT 3aKOHBI, ITO3BOJISIOIINE UCIIOJIB30BAaTh OTPaHUYEHHBIE
pecypchl cpesibl TakKuM 00pa3oM, 4ToOBl 00ECIeYUTh OCTaBICHHE MOTOMCTBA. JlocTHraercs 3To B
OCHOBHOM 4epe3 KOJUYECTBEHHOE M3MEHEeHHE HacelieHus. llomynsuuu MHOTUMX BHJIOB 00JanaoT
CBOMCTBaMH, ITO3BOJISIFOIIMMHU UM PETYJIUPOBATH CBOIO YNCIEHHOCTD.

[Tognepxkanue ONTUMAIBHONW B JAHHBIX YCJIOBHMSAX YUCIEHHOCTH HAa3bIBAKOT 20ME0CHIA30M
MOMYJISILIUHY.

OcHogHble xapaKkmepucmuKku NOnyaayuil

1.yucnrennocms — ob111€E KOTMUECTBO 0COOEH Ha BBIENIIEMON TEPPUTOPHH,

2.nI0MHOCMb NONYNAYUU — CPEHee YHMCI0 oco0ell Ha eIUHMIY IUIOIAAu WiIM o0bEéMa

3aHMMAEMOT0 MOMYJIALKEN IPOCTPAHCTBA,

3.poorcoaemocms — YUCIIO HOBBIX 0cO0€H, MOSBUBIINXCS 3a €JUHUILY BPEMEHU B pe3yJibTaTe

Pa3MHOXKEHUS,
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4.cmepmHocmb — TIOKa3aTesb, OTPAKAIOLUINM KOJIMUYECTBO MOTMOIIMX B MOMYJISIIMUA 0CO0eH
3a OIpPEACIIEHHBINA OTPE30K BPEMEHHU,

S.npupocm nonynayuu — pasHULIA MEXKAY POXKAAEMOCTBIO U CMEPTHOCTBIO; IPUPOCT MOXKET
OBITH KaK MOJIOKUTEILHBIM, TaK U OTPULIATEIbHBIM,

6.memn pocma — cpeAHUN NPUPOCT 32 €AUHUILLY BPEMEHH.

[TonynAauuy cBOMCTBEHHA ONpeaeIEHHAs OpraHU3alysl.

CTpyKTypy NONyJSIIMM OTPaXaroT paclpeiesieHne ocoOeil 1o TEppUTOPUHU, COOTHOLIEHHUS
TpyHI 110 IOy, BO3pacTy, (PU3NOIOTHYECKUM, TOBEACHUECKUM U T€HETUYECKIM OCOOEHHOCTSIM.

CrpykTypa MOMyJsSIUi MMEeT MPUCIOCOOUTENBHBIN XapakTep, T.K. OHa (OpMHUPYETCs He
TOJILKO Ha OCHOBE OMOJIOTMYECKUX CBOMCTB BHJIA, HO U TOJ| BIUSHUEM a0MOTHYECKUX (haKTOPOB
cpenbl U MOJ BIMSHUEM MOMYJSIIUN apyrux BujoB. Clie1oBaTeIbHO, Pa3HbIE MOMYJSLIUA OJHOTO
BUJa 00J1a/1al0T KaK CXOJAHBIMU OCOOCHHOCTSAMU CTPYKTYPbI, TaK U OTIMYUTEIbHBIMU, CBI3aHHBIMU
€O crnenr (UKo SKOIOTUIECKUX YCIIOBHHM B MECTaX UX OOUTAHHUS.

Pa3nuuaroT nosioByr0, BO3PACTHYIO, T€HETUYECKYIO, IPOCTPAHCTBEHHYIO U 3KOJIOTHYECKYIO
CMPYKmypbl RORYAAYUI.

Ilonosas cmpykmypa nonynsyuu — COOTHOLICHHE B HeH 0coOei pa3Horo mosia.

Bospacmuas cmpykmypa nonynsayuu — COOTHOIIEHUE B COCTABE MOMYJISIIUU 0COOEH pa3HOTo
Bo3pacTta. Bo3pacTHas cTpykTypa NONYJALMH OTPaXaeT MHTEHCUBHOCTh PAa3MHOKEHHS, YPOBEHb
CMEPTHOCTH, CKOPOCTh CMEHBI TTOKOJICHUH.

T'enemuueckas cmpykmypa nonynsayuu — ONpeAeNseTcs U3MEHUNBOCTHIO U Pa3HOOOpazreM
TEHOTHUIIOB, a TaKXe pa3Ae/IeHUEM MOMYISIIIMY Ha TPYIIbl TEHETUYECKU OJNM3KUX 0cOo0ei, MEeXIy
KOTOPBIMU MPOUCXOTUT MOCTOSHHBIN 0OMeH. [Ipu3Haku opraHu3MOB HaXOJATCS MOl COBMECTHBIM
KOHTPOJIEM T€HOB M JKOJIOTHYECKHX (akTopoB. OOUH U TOT K€ TCHOTHI B PA3HBIX YCIIOBHUSIX
CIOCOOEH TpPHUBECTH K TMOSIBICHUIO paziuyarommxcs (eHoTUnoB (QeHOTUn — COBOKYIMHOCTH
TEHETUYECKU ONPE/EIIIEMbIX IPU3HAKOB U CBOMCTB opranusma). PasHooOpasue reHoTUIIOB 3aBUCHUT
OT pa3Mepa MOMYJSIUU W BHEIIHUX (DAaKTOPOB, BIUAIOMIMX Ha €€ CTpyKTypy. B HeGombmmx
M30JIMPOBAaHHBIX M CTA0WJIBHBIX  MOMYJSIUSAX  3aKOHOMEPHO  BO3pacTaeT  4acToTa
OJIM3KOPOJICTBEHHOTO CKPEUIMBAHUS, YTO YMEHbIIIAET T€HETHUECKOe pasHooOpa3ue M yBEIMYHUBAET
yIpo3y BEIMUPAHHUS.

Ilpocmpancmeennas cmpykmypa nonyaiayuu — 3TO XapakTep pa3MeLEHUs U paclpeaeIeHHs
OT/ICNIbHBIX YJICHOB TOMYJISIIIUM W WX TPYNIHUPOBOK HA TOMYJSIIMOHHOW TEPPUTOPHH (apease).
Yacro HabmonaeTcsl TpyINmUpoBKa (arperaius) oco0ei, KoTopas yCUIMBAET KOHKYPEHIIUIO MEXKIY
WHAMBHUIAMH, HO CIIOCOOCTBYET BBDKMBAHHIO T'pynnbl B leiaoM. Tak oOpasyroTcst crau, CTaja,
KOJIOHUU M JIpyrue oO0beIuHeHUs ocoOei, Omaromapst 4eMy JOCTHTaloTCs Pa3iMyYHBbIC 3alllUTHBIC
sbdexThl. PaznuuaroT ckydeHHOe, CclydailHOe W paBHOMEpPHOE paclpejielieHue ocoleld B
nonyasauusx. i pa3HbIX OpraHU3MOB CYILIECTBYIOT ONPENENEHHbIE UHIMBUIYalbHbIE TUIOIAIN U
pamuycsl Tpo(uueckoif, KOpMOBOM aKTUBHOCTH.

OKonoeuueckas cmpykmypa nonyasayuy — 3TO MOAPA3AENEHHOCTh MOMYJSLUHUA HA TPYIIIbI
ocobeil, Mo-pasHOMY B3aUMOJIEUCTBYIONINX € (hakTOpamu cpefbl. JIETKO BBISBISIIOTCS TPYNITUPOBKU
no numawuio, Tak KaKk OCOOM pa3HOTO IoJIa M BO3pacTa OO0JalaloT pPa3lIWYHBIM THIIEBBIM
IIpeAnoYTeHneM. Pa3zHble 4jieHbl MONYJANUN OTIIMYAOTCS IPYr OT APyra no OpueHmupo8oYHOMY
nogedeHuIo U N0 08U2AMENbHOU AKMUEHOCMU; Y MHOTUX KHBOTHBIX XOPOILIO BBIPaKEHBI pa3Iuuus
peakuuii u30eraHUs OMACHOCTH WM ONTHUMM3AIMOHHOTO Tmoucka. Yacro Habmomaercs
pactpenenenue (QyHKIHMA MpPH OXOTe Ha J0OBIYY, MPU yXOJe 3a MOTOMCTBOM M T.N. Hamuuwme
MUTPHUPYIOIIUX W HEMUTPUPYIONIMX TPyHI o0coOel HaKIagblBaeT OTIEYaTOK Ha P
(bU3HONIOrHUECKUX 0COOCHHOCTEH MUTaHUS, TOJIOBOTO MOBEEHUS, TPYINTIOBON aKTUBHOCTH.

JIro6ast momyssius TEOPETUUECKH CIIOCOOHA K HEOTPAaHUYEHHOMY POCTY YHUCIEHHOCTH, €CIH
e€ He JIUMUTUPYIOT (HE OTpaHMYUBAIOT) (PAKTOPHI BHENIHEH Cpeapl. B TakoM THIIOTETHYECKOM
Cllydae CKOpPOCTb pOCTa MOMYyJsALUMUU OYIEeT 3aBUCETh TOJBKO OT BEIUYUHBI OUOMUUECKO20
nomeHnyuana, CBOMCTBEHHOTO BUJIY. OTOT IIOKAa3aTellb OTPAXKACT MeopemudecKuti MaKcumym
NOMOMKO8 0m 0OHOU napwvl (Ui 0OHOU 0COOU) 3a eOUHUYY BpeMeHU, Hanpumep 3a 200 Uil 3a 8eCb
orcuznennwil yuka. Cpen HaCEKOMBIX PEKOPJICMEH — MaTKa TEPMUTOB: OHA KJIAAET 110 OJHOMY SIHILY
B CEKYH]Iy Ha MIPOTSDKCHUH BCEH KU3HM (Y HEKOTOPBIX BUAO0B — 10 12 met). Cenbap Ha MPOTSHKEHUH
JKU3HU OTKJIAJIbIBAET OT § 10 75 MIIPA. UKPUHOK.
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B npupone Onotuyeckuii MOTEHIIMAT HUKOT/A HE peau3yeTcs MOTHOCThI0. Ero BenmynHa
OOBIYHO CKJIAJBIBAETCS KaK PA3HOCTh MEXIY POKIAEMOCTBIO M CMEPTHOCTBIO B TOMYJISAIIUSX.
CMmepTHOCTh 0cO0€i BBI3BIBACTCS (haKmopamu conpomueneHus cpeovl: HEIOCTATOK IHIIH,
neiicTBue HeOJIaronpHusATHBIX HPUPOAHBIX (HDAaKTOPOB, KOHKYpPEHIMS, OTKJIOHEHUS B Pa3BUTHH,
00J1€3H1, Tapa3UThl, XMIHUKH, HEXBATKA IPOCTPAHCTBA, YOEXKHUII U T.II.

Conpomuenenue cpeovl — 5mo couemanue IUMUMUPYIowux (02paHudu8arouux,) haxmopos.

ComnpoTtuBieHue cpesibl CUIbHEE BCEro JEHCTBYET Ha MOJIOJBIX 0COOEH.

B skonoruu mmpokoe pacmpocTpaHEHHE MONYyYMIIO Tpadudeckoe MOCTPOCHUE «KPUGIX
evwrcueanuay». Ha OCHOBaHMM TaKUX KPUBBIX MOXKHO OIPENEIUTHh NEPHUOABI, B TEUEHUE KOTOPBIX
TOT WM HMHOW BHJ OCOOEHHO Ys3BUM. IlOCKOJIBKY CMEPTHOCTH MOJBEpXKEHa Oojiee pEe3KUM
KosieOaHusAM U Ooibile 3aBUCUT OT GakTopoB OC, yeM poKJaeMoCTh, OHA UTPAET IVIABHYIO POJIb B
PEryJINPOBAaHUU YUCIEHHOCTH MOMYJISILIUU.

Cy1uecTByeT mpu muna Kpugblx 6bloHCUBAHUA .

Ilepevtit mun (kpuBbie 1) COOTBETCTBYET CUTYallMd, KOTJa OOJbIlee YUCIO 0coOel nMeeT
OJIMHAaKOBYIO IPOJOJDKUTEIBHOCTh JXKM3HU W YMHUPAeT B TEUYCHHE OYEHb KOPOTKOTO OTpe3Ka
BpeMeHHU. KpuBbie XapakTepu3yrOTCs CHIIBHO BBIMYKJION (hopMoid. [IepBbIii THIT KpUBOM BEDKHBAHUS
XapakTepeH Ui BUJIOB, Ha KOTOPBIX CJ1a00 IEHCTBYIOT BHELIHHE (aKTOpPbl CMEPTHOCTH (IOroja,
xuiHukK). KpuBas BpDKMBaHUSA OT/IMYaeTcs Cl1a0bIM MOHM)KEHHEM J0 BO3pacTa €CTECTBEHHOM
(«pU3MOIOrHMUECKO») CMEPTH € MOCIEIYIOLUMM PE3KUM IMaJIeHHEeM, OTPa)KarollUM BbIMHUpPAHUE
0oco0eil, MOCTUIHIMX 3TOr0 KpPUTHUYECKOro Bo3pacTta. B mpupone KpuBble Takoro TuIra
XapaKkTepU3yIT OTHOCUTEIbHO HEOOJBIIOE YHMCIO BUIOB; B YACTHOCTH, HACEKOMBIX C KOPOTKHM
CPOKOM J>KM3HHU (HampuMep, IMOJEHKH), a Takke Jpo30pmi B JaOOpaTOPHBIX KyIbTypax, HE
IIOJIBEP’)KCHHBIX BBICJAHUIO XUIIHUKaMH. Takue KpHBBbIE BBDKMBAaHUSA CBOMCTBEHHBI HEKOTOPBIM
KPYIIHbIM TIO3BOHOYHBIM, a TaK)X€ 4YeJOBEKY; HPUUEM KpuBas BBDKUBAHUS Ui MYXKUUH I10
CPAaBHEHMIO C AaHAJIOTUYHOM KPUBOM JJIsl )KEHIMH MEHEE BBIIYKIIAsl, [I03TOMY CTPaXOBOM IOJIUC IS
MY>KYMH B OOJBIIMHCTBE CTpaH 3amaja B 1,5 pasza gopoxe, yeM A KeHIIUH. [ OonblnuHCTBA
KOIBITHBIX JKMBOTHBIX KDUBBIE BBDKMBAHMS TAKXKE BBIITYKIBIE, XOTSA B PAa3JIMYHOM CTENEHM IS
Pa3HbIX BUJIOB.

Bmopoit mun cBoWicTBeH BuAaM, KO3()(PUIMEHT CMEPTHOCTH KOTOPBIX OCTaércs
MOCTOSIHHBIM Ha MPOTSKEHUM Bcell ux ku3Hu. [loaTromy kpuBasi BbDKUBaHUS TpaHchopMHpyeTcs B
npsMyro JMHUI0. Takas ¢opMa KpUBOW CBOMCTBEHHA BHJAM, DPa3BUTHE KOTOpBIX HAET 0Oe3
MeTamopdo3a MpH JOCTATOYHOW CTENEHU CaMOCTOSTEIbHOCTU M YCTOMUMBOCTU POKIAIOLIETOCS
NOTOMCTBA (IIPECHOBOIHAS THJIPA).

Tpemuii mun — CUIbHO BOTHYTHIE KPHUBBIE, OTPAXKAIOIIKE BBICOKYIO CMEPTHOCTh 0COOEH B
paHHeM Bo3pacTe. KpuBas BBDKMBAaHUS TPETHErO THUIA IEMOHCTPUPYET pe3Koe MajJieHue B 00JacTu
MJIQJIIIMX BO3PAcTOB, KOTOPOE CMEHSIETCS MOCTETIEHHBIM MOHM)KEHUEM, OTPa)KalolUM HHU3KYI0 U
OTHOCHUTEJIBHO PAaBHOMEPHYIO CMEPTHOCTH KMBOTHBIX, NEPEKUBLIMX KPUTHUECKHH Bo3pacT. OHU
XapaKTEepHBI JUIsl HEKOTOPBIX NTHIL, JI PBIO, a TAKXKe /1711 MHOTUX O€CIIO3BOHOYHBIX.

Jkocucremsbl. Pazpurne s3xocucrem. Cykueccuu. buocdepa kak riodajbHas 3kocucremMa

OcCHOBHOM 00BEKT IKOJIOTUU — ATO IKOIOSUHECKAS CUCTNeMA, UITU IKOCUCHEMA.
JKocucmema — MO COBOKYRHOCHMb COEMECMHO OOUMAIOWUX IHCUBHLIX OP2AHUIMOE U
cpeovl 00umanus, 00beOUHEHHBLIX 6 eOUHOe (PYHKUUOHANbHOE Uel0e 8eulecH8eHHbIMU,
IHEPZEMUYECKUMU U UHPOPMAUUOHHBIMU 63AUMOOCTICIEUAMU.
Tepmun sxocucmema ObUT IpEUIOKEH aHTTHHCKUM yu€HBIM A.Terncnu B 1935 r. myist o603HaueHMS
OCHOBHBIX TNPHUPOJHBIX enuHul] B Ouochepe. TeHncnu nomy€pkuBan, 4YTO HEOPraHUUECKUE U
opraHuuyeckre (hakTopbl BHICTYHAIOT KaK PaBHONPABHbIE KOMIIOHEHTHI, © Mbl HE MOXEM OT/AENIUTh
OpraHu3Mbl OT OKpyXarolleld HX KOHKpeTHoW cpenpl. CooOliecTBa OpPraHU3MOB CBSI3aHBI C
HEOPraHWYECKON Cpeod TECHEHIIMMHU MaTepHaIbHO-OHEPreTUYECKUMHU CBA3sSMU. PacTeHus moryr
CYILIECTBOBAaTh TOJBKO 3a CYET IOCTOSHHOIO IOCTYIUIEHHWS B HHMX YIJIEKHCIOrO Trasa, BOBI,
KHCIIOPOJIa, MUHEPAIbHBIX coyied. OHM SBISIOTCA  agmompoghamu — 3TO KUBbIE OPraHU3MBI,
KOTOpbIE CHOCOOHBI CHHTE3WPOBATh CJIOXHBIE OPraHMYECKHWE BELIECTBA M3 HEOPraHHMYECKHUX,
WCIIONIBb3Ysl I 3TOTO SHEPTUI0 COJHEYHOro cBeTa. I'emepompoghel, NCNIONB3YIOMIKE ISl TUTAHUS
TOTOBBIE OPraHMYECKHE BEIECTBA, )KUBYT 3a CUET aBTOTPO(OB, HO HYKAAIOTCA B MOCTYIJICHUU
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TaKUX HEOPTaHMYCCKUX COCAMHEHHMH, KaK KHCIOpOJ © BOJa. B 1m000M KOHKPETHOM
MCCTOOGI/ITaHI/II/I 3aMacoB HCOPTaHUYCCKUX COGI[I/IHGHI/II\/‘I, HCOGXOI[I/IMBIX A1 [MOAACPIKAHUA
YKU3HEICATSIPHOCTH HACEISIONIUX €r0 OPraHW3MOB, XBAaTHJIO Obl HEHAOJT0, €CIIA Obl 3TH 3arachl
HE BO30OHOBISUTHCH. Bo3BpaT OMOTEHHBIX 3JIEMEHTOB B cpedy (yriepoaa, a3ora, (ocdopa u mp.)
HPOUCXOJUT KaK B TCUYCHHE JKU3HU OPraHU3MOB (HANPHUMED, B PE3yJIbTaTe JbIXaHUs), TAK U MOCIEe
UX CMEPTH B pE3yJbTaTe pPa3JIoKEHUS TPYMOB M PACTUTEIBHBIX OCTaTKOB. Takum o00Opaszom,
COO00IECTBO 00pa3yeT ¢ HEOPraHWYECKOW CpeIoi ONMpeaciEHHYI0 CHUCTEMY, B KOTOPOH MOTOK
aToOMOB, BBI3bIBAEMBIN KUBHCACATCIBHOCTBIO OpraHu3MOB, HMCECT TCHACHIWIO 3aMBIKATbBCA B
KPYTOBOPOT.

OcHOBHbBIE CBOHCTBA DKOCHCTEM — €€ CIIOCOOHOCTH:
1. ocymecTBISITH KPYroBOPOT BEUIECTB B CPeAe OOUTAHUSA,
2. HpOTI/IBOCTOSITB BHCIIITHUM BOSHCﬁCTBHHM,
3. TpOM3BOIAUTH OMOJOTUYECKYIO MTPOAYKIIHIO.

CTpyKTYypa 3KOCUCTEMBbI:

1. buoyenos — B3aMMOCBSI3aHHAsE COBOKYIHOCTh OpPraHM3MOB, Haceisromas Oojiee MM MEHee
OJTHOPOJHBIN Y4aCTOK CYILIU MM BOAHOMN cpelibl:

1.1 nponyueHTbI

1.2 xOHCYMEHTHI

1.3 penyueHTsl

2. buomon — 3KOJOTHYECKUE YCIOBHS CPEbl OOMTaHUS:

2.1 neoprannyeckue Bemectsa (C, N, CO,, HoO u np.), BKIt04aromuecs B KpyroBOPOTHI;
2.2 oprannyeckue coeuHeHusl (OEJIKH, YIIeBOIbl, JIUIH]IbI, [YMYCOBbIE BEIIECTBA U T.11.);
2.3 Bo3ayIIHAsL, BOAHAS U CyOCTpaTHas Cpella, BKI0Yas KIMMATUYECKUN PexKUM.

Jlnis mojiepkaHusi KpyroBopoTa BELIECTB B CCTEME HEOOXOJMMO HaJIMUue:

1. 3amaca HeopraHM4eCKHX MOJIEKYJI B yCBOsieMOH (opMe,

2. TpéX (YHKIMOHAJIBHO pPAa3JIMYHBIX SKOJIOTHYECKUX TPYHI OPraHUu3MOB — MPOAYLIEHTOB,

KOHCYMEHTOB M PEAYLIEHTOB.

Ilpodyuyenmur — aBTOTpO(HBIE OpPraHU3MBI, KOTOpBIE CIOCOOHBI CHHTE3UPOBAaTh OPraHUYECKOE
BEIIECTBO M3 HEOPraHWYECKUX COCTABISAIOLIMX C MCIOJIb30BAHUEM BHEIIHUX HCTOYHUKOB
SHEPruu.(pacTeHusi, BOJAOPOCIH)
Koncymenmur — 310 reTepoTpo(HbIE OpPraHuU3Mbl, MOTPEOJSAIONINE OPraHUYECKOE BEIECTBO
IPOAYLIEHTOB WM JPYTUX KOHCYMEHTOB M TPaHC(HOPMHUPYIOIIUE €r0 B HOBbIE ()OPMBI.(}KUBOTHBIE).
Pedyyenmur - OpraHu3Mbl-TeTepOTpPO(dBI, KOTOpBIE, HCIIOJIb3ys B KadyecTBE MNHILM MEPTBOE
OpraHMYecKoe BEIIECTBO (TPYIIbl, (PeKaInu, paCTUTENBHBINA Onaja U mp.), B Mpolecce MeTadoar3mMa
pasjiararoT €ro J0 HEOPraHWYECKHX COCTABJISIOIMX. PenyleHTsl XUBYT 3a CYET MEPTBOrO
OpPraHMYECKOTO BEIIECTBA, IEPEBO/S €T0 BHOBb B HEOPIraHUUYECKHUE COEINHEHUS.(MUKPOOPTaHU3MBI,
rpuOkI).
B npunnune xpyroBopoT aToMOB MOXKET IMOJJEPKHUBATHCA B CHUCTeME U 0e3 MPOMEXYTOYHOTO
3BE€Ha — KOHCYMEHTOB 3a CYET AESTEeNbHOCTH JABYX APYrux rpynn. OJHAKO Takue SKOCHUCTEMBI
BCTPEYAIOTCS CKOpee KaK HCKJIIOYEHHUsS, Hampumep, Ha TeX ydacTKaX, e (QYHKIUOHUPYIOT
coo0b1ecTBa, chOpMUpPOBAHHBIE TOJIBKO M3 MUKPOOPTaHU3MOB. POJb KOHCYMEHTOB BBINOJHSIOT B
IIPUPOJIE B OCHOBHOM JKMBOTHBIE, UX JEATENBHOCTD 110 MOAJEP/KAHUIO U YCKOPEHUIO [IUKINYECKON
MUTpaAIlMU aTOMOB B 3KOCHCTEMAaX CJI0KHA M MHOrooOpa3Ha.
MacmtaObl 5KOCHCTEM B MPHUPOJIE Ype3BbIUaitHO pa3nuyHbl. 1o pasmepaMm 3KOCHCTEMBI JENAT Ha
CJIEIyIOIIKE TPYIIIbI:

"  MHUKPOIKOCHUCTEMBI (MypaBEHUK, THUIONIUH TEHb, HEOOIBIIION BOJOEM),

"  ME309KOCHCTEMEI (JIeC, peka, Ipy/I, moJe, 60JI0TO),

"  MaKpOdKOCUCTEMBI (MOPE, OKEaH, TYHAPA, IyCThIHS, KOHTUHEHT),

* rio0anpHas skocucreMa (ouocdepa).
Onnako HM OJHa JaXe camas KpylHas »SKOCHUCTEMAa HE HMMEET IOJHOCThIO 3aMKHYTOIO
KpyroBopota. MaTepuku UHTEHCUBHO OOMEHHMBAIOTCS BEIIECTBOM C OKEaHaMHU, IPUUEM OONbIIYIO
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pOJIb B 3TUX Mpolieccax Urpaer armocdepa, U BCsS Halla IUIAHETa 4acThb MAaTepUH MOJIy4yaeT W3
KOCMHUYECKOT0 MPOCTPAHCTBA, a YACTh OTAAET B KOCMOC.

IMumenbie nenu. Tpopuueckue ypoBHU.

[TonnepkaHue >KU3HEISATEIILHOCTH OpPraHM3MOB M KPYrOBOPOT BEIIECTBA B DKOCHCTEMAax
BO3MOXKHBI TOJIBKO 32 CYET MOCTOSIHHOTO TPUTOKA SHEPruH. B KOHEYHOM HWTOre BCS JKU3HH Ha
3emiie CYIIECTBYET 3a CUET SHEPTHH COTHEYHOTO HU3JIYUCHUsS, KOTOPAs IEPEBOAUTCS PACTEHUSIMHU B
nporiecce GOTOCHHTE3a B XHMUYCCKHE CBS3H OPraHMYECKUX COCAMHEHUH. ['eTepoTpodsl momydaroT
3Ty SHEPTHIO ¢ MuIileil. Bee KuBbIe cylIecTBa SBISIOTCS O0BEKTAMHU MTUTAHUS IPYTUX, T.€. CBSI3aHBI
MEXy COOOH IHEPTETHUECKUMH OTHOIICHUSMH.
Huwesvie (mpoguueckue) ceéazu 8 coobwecmeax — MO MEXAHUIMbL Nepeoayu dHepeuu om
00H020 OP2aAHUZMA K OPY2OMY.
Tpodudeckue cBsi3u B OHMOIEHO3aX OYCHb CJIOXHBIC, HO MyTh KAXKIOW KOHKPETHOW MOPIUU
SHEPIruH, HAKOTUICHHOH 3eIEHBIMU pacTeHUsIMH, KOPOTOK. OHAa MOXKET IepeaaBaThesi He Oojiee ueM
yepe3 4-6 3BeHbEB PsAla, COCTOSILETO U3 MOCIEA0BATENIFHO MUTAIOIIUXCS APYT JPYTOM OpraHU3MOB.
Takue psijibl, B KOTOPBIX MOXXHO TPOCIECAUTh IyTH PACcXOJIOBaHUs W3HAYAIBHOHN JI03bI SHEPIHH,
Ha3bIBAIOT YenAMU RUMAHUA.
Ilenv numanusn, unu mpoguueckas uenv — 63AUMOOMHOWIEHUA OP2AHU3MOE NpPU
nepeHoce IHepeUU NUWU OM UCHMOYHUKA (3€/IEHBIX pAcmeHull) yepe3 pAad Op2aHu3IMos
Pa3IudHbIX MPOPUUECKUX YPOBHE NYMEM NOCOAHUA OOHUX OPZAHUZ MO8 OPYZUMU.

Mecmo kadic0o20 36ena 6 yenu numanus Ha3vlearom mMpoPUUEcKUM ypoeHeM.

[TepBblii Tpouyeckuii ypoBeHb — 3TO BCerja NPOAYLEHTHI, CO3/aTelId OPraHUYECKOM Macchbl
(3enéHbie pacTeHUs1, BOAOPOCIIN).

Bropoii Tpopuueckuii ypoBeHb — pacCTUTENIBHOSIHBIE KOHCYMEHTBHI (HalpUMep, KOIIBITHBIE,
3aiflieoOpasHble, TIM) (KOHCYMEHTHI IEPBOTO MOPsIIKa)

Tpetuii Tpopuueckuii ypoBeHb — IUIOTOAJIHBIC, XKHUBYIIHE 3a CUET PACTUTENBHOAIHBIX (opM (
(KOHCYMEHTBI BTOPOTO MOPSIIKA)

YeTBEpThId TpOQHUUECKUIl YpOBEHb — IUIOTOSIHBIE KOHCYMEHTHI, TMOTPEOJIAIONe Jpyrux
IUIOTOSIIHBIX (KOHCYMEHTBI TPETHETO MOPSAIKA)

OHepreTUyYecKuil OalaHC KOHCYMEHTOB CKJIQIBIBAETCS CIEAYIOLIMM 00pa3oM:

P=II++H,
rae P — panmoH KOHCyMEHTa, T.€. KOJMYECTBO MHUIIU, ChEIAaEMON MM 3a ONpPEAENEHHBIN MEPHO.
BPEMEHHU,
IT — npoxykuus, T.€. TpaThl HA POCT,
J1 — Tpatbl Ha AbIXaHUe, T.€. MOoJIepKaHe 0OMEHA BEIIECTB 3a TOT e MEePUOJ,
H — sHeprus HeyCBOEHHOM NUIIH, BBIIEICHHON B BU/I€ SKCKPEMEHTOB.

Bonpiias dYacte sHepruu, mojiyyaeModl ¢ MHIIEH, MCIONB3YyeTCs Ha MOAJEp)KaHHe paboumux
IIPOLIECCOB B KJIETKaX. JTU 3HEPreTUYEeCKUe 3aTpaThl YCIOBHO HA3BIBAIOT TPATOM HA JAbIXaHME, TaK
Kak o011re X MaciTaObl MOKHO OLIEHUTh, YUUTHIBas BhiAeneHrne CO, opraHU3MOM.

MeHnb11as 4acTh YCBOCHHON NMUIMU TpaHC(OpPMHUpYETCS B TKAHM CAMOTO OpraHu3Mma, T.e. WAET Ha
POCT WJIM OTKJIAJIbIBAHKE 3aIIaCHBIX TUTATENbHBIX BELIECTB, YBEJINUEHUE MACCHI TENA.

TakuM o00pazoMm, OCHOBHAas 4acTb NOTpeONsieMo C muIIed BSHepruum UAET y JKUBOTHBIX Ha
NOJ/Iep)KaHUEe HMX KHU3HEACATEIbHOCTH (M B KOHEYHOM CUETE TepseTcsi, paccerBaeTcsi B BUJEC
TEIUIOBOM SHEpPruM) W JIMIIb CPAaBHUTENBHO HeEOOJbLIasi — Ha IOCTPOCHHE Tela, POCT H
pasMHOXKeHUe. MHbIMH cioBaMu, OOJbIIas 4acTh SHEPIMUM MpPHU IEpPeXojie U3 OJHOro 3BEHa
MUIIEBOM LIETIN B IPYroe TepsieTcsl, TaK KakK K CIeAYIOUIEMY MOTPEOUTENI0 MOXKET MOCTYNHTD JINIIh
Ta DHEPrusi, KOTOpas 3aKI0YaeTcss B Macce moegaemMoro opranusma. Ilo rpyObiM moacuéram, 3tu
MOTEPHU COCTABJISIIOT OKOJI0 90% MpH KakI0M aKkTe Mepeaadd SHEpruH yepe3 TPOPUUECKyIO Lelb.
CrnenoBarenbHO, €CHM KaJOPUHHOCTh pacTUTenbHoro opranusma 1000 [k, mpu moJHOM NOEIaHUU
€ro TPaBOSIHBIM KHUBOTHBIM B T€JI€ OCJIEAHEr0 OCTAaHETCs U3 3Tou nopuuu Beero 100 [k, B Tene
xumHuka — b 10 [Pk, a ecnu 3TOT XUITHUK OyAeT CheIeH APYTUM, TO Ha €ro OO MPHAETCS
tonbko 1 [Ix, T.e. 0,1%.
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Orcroga  BBITEKaeT 3aKOH MNHPaMHIbl  JHEPruM, MNPaBHJIO0 JecATH  MPOLEHTOB:
C 001020 mpoguueckozo ypoeHa IKOI02UYECKOU RUPAMUOBL HA OPY20U OONHCHO NEPEXOOUmD 6
cpeonem 10% snepeuu.

DTOT 3aKOH, B YaCTHOCTH, TO3BOJISIET AENaTh PAcdEThl HEOOXOIWMOU 3eMENbHON TUIOMIAAN IS
o0ecreueHns HaCeIeHUs MTPOJOBOIBCTBUEM.

Takum oOpa3om, 3amac JSHEPTHH, HAKOIUICHHBIM 3€NEHBIMH PACTCHUSMHU, B IIEMSAX TUTAHUS
CTpeMHUTENbHO HccsakaeT. [loaToMy mnumieBas Ienb OOBIYHO BKIIIOYAET BCEro 4-5 3BEHBEB.
[ToTrepsiHHAs B IEMSIX MUTAHUS SHEPTUS MOXKET OBITh BOCIIOJTHEHA TOJIHKO MOCTYILUICHUEM HOBBIX €€
nopuuii. [loaTomy B sKocucTeMax HE MOXKET OBITh KPYroBOpPOTa SHEPTUH, AaHaJOTHYHOTO
KPYrOBOPOTY BEIIECTB. DKocHcTeMa (YHKIIMOHHPYET TOJIBKO 33 CUYET MOCTYIUICHHUS M3BHE TIOTOKA
SHEPruu B BUJE COJIHEYHOIO M3JIyUYEHHUs WM FOTOBBIX 3a[1aCOB OPraHUYECKOIO BEUIECTBA.
Tpodudeckue 1enu, KOTOPbIE HAYUHAIOTCS C (POTOCHMHTE3MPYIOIIUX OPraHU3MOB, HA3BIBAIOT
yenamu evledanus (WM RACMOUWHBIMU, A YENAMU ROMPedIeHU).

Tpodudeckue 1enu, KOTOpPbIE HAYMHAIOTCS C OTMEPIIMX OCTAaTKOB pPACTEHUH, TPYIOB U
9KCKPEMEHTOB JKUBOTHBIX, - O3TO OempumHbvle yenu pazioxcenus. Takum o0pa3oMm, MOTOK
SHEPTrUH, BXOSIINIA B SKOCHCTEMY, pa30MBacTcs Jajiee Kak Obl Ha JIBA OCHOBHBIX pyciia, IMOCTYIast
K KOHCYMEHTaM 4Yepe3 >KMBbIe TKaHM PACTEHUI WM 3amackl MEPTBOTO OPraHMYECKOro BEIIECTBa,
HUCTOYHUKOM KOTOPOTO TAKXKE SBJIICTCS (DOTOCHHTES.

B pa3HbIX THUMax 5KOCHUCTEM MOIIHOCTH IMOTOKOB SHEPTUU uepe3 LIeTH BhICTAHUS U Pa3IO0KEHUS
pasznuuHa. B BogHbIX cooOmiecTBax Oosiblliasi 4acTh SHEPruu, (PUKCUPOBAHHOW OJHOKJIETOUYHBIMU
BOJOPOCIISIMH, TOCTYMAeT K >KUBOTHBIM, MHTAIOMIUMCSA ASTHUM (QUTOIUIAHKTOHOM, M Jlaiee K
XUIIHAKAM, ¥ 3HAYUTEIHPHO MEHbBINAs YacTh JHEPTHMHM BKIIOYACTCS B IEMU pas3lioKeHus. B
OOJIBIIMHCTBE KOCHUCTEM CYILIU MPOTUBOIIOJIOKHOE COOTHOIIIEHHUE: B Jiecax, Hampumep, 6oiee 90%
€XKETOJHOTO MPHUPOCTA PACTUTEITHLHON MAcCChl MOCTYMAeT yepe3 omnaj (OmaBIIWE JHUCThS U T.II.) B
JNETPUTHBIC LIEMU Pa3I0KEHUSI.

Bwmecte ¢ mosie3HBIME BEIIECTBAMHU B OpPTraHU3M MOCTYIAIOT U BpenHbie. Ha0roieHrs MoKa3bIBaoT,
4TO eciiu NOJIe3HOe 8euecmao npu e20 U3MeHeHUU 1e2K0 8b1800UMCS U3 OP2AHUMA, MO 8PEOHOe He
MOJILKO NIOXO 8b180OUMCS, HO U HAKANIUBAEMCs 6 huwesol yenu (buoakkymynsayus). TakoB 3aKOH
MPUPOJbI, HA3BIBAEMBI MPAGUIOM HAKONICHUA MOKCUYECKUX 6euiecmeé 6 nuuieeoii yenu. B
CpPEeIHEM KOHIICHTpAIlUsl BPETHOTO BEIIECTBA B KAXJIOM IOCIEIYIOIIEM YPOBHE JKOJIOTHYECKOM
MUPAMHUJIBI OKa3bIBAETCS MPUMEPHO Ha MOopsAoK (B 10 pa3) Bhlllle, 4eM B IPEIbIAYIIEM.

IIpoayKTHBHOCTB IKOCUCTEM

llepsuunas u emopuunas npooyKyuu.

CKOpOCTb, ¢ KOTOPOH MPOAYLIEHTHI SIKOCUCTEMbI (PUKCHPYIOT COJTHEUHYIO SHEPTHI0 B XUMHUYECKUX

CBS3SIX CUHTE3UPYEMOT0 OPraHUYECKOTO BELECTBA, ONPEENSIET PO YKTUBHOCTD COOOIIECTB.
Ilepsuunoit npodykyueit coodujecmea Ha3vléaOm OPAHUYECKYIO MACCY, CO30A6AEMYIO
pacmeHuaMuU 3a eOUHUYY 6PEMEHU.

Yacte stoii mpoaykiuu (ot 40 mo 70 %) unér Ha moanep)KaHHe KHU3HEACATEIBHOCTH CaMHX

pacteHudt (TpaThl Ha JApixaHue). OcTaBmiascsi dYacTh CO3JIaHHOW OPTaHMYECKOW MAacChl

XapaKTEPU3YeT YUCMYIO NePEUYHYIO NPOOYKYUIO, KOTOPask PEACTaBIseT COO0N BEIMYMHY PUPOCTa

pacteHui. Yucras mepBUYHAs NPOAYKIUS — OTO DHEPreTHUECKUH pPe3epB UIsl KOHCYMEHTOB M

penynentoB. IlepepabarpiBasch B IEMAX NHUTaHWs, OHAa WAET HA TIOMOJHEHHWE MAcChl

reTepoTpOPHBIX OPTaHNU3MOB.

Ilpupocm 3a edunuuy epemeHu Maccvl KOHCYMEHMOE — IMO GMOPUYHAA RPOOYKUUS

coobuecmea.

Ilpasuna nupamuo.

BceM 6e3 uckioyeHus 3KocucTeMaM CBOMCTBEHHBI ONpeieIEHHbIE KOJTMUECTBEHHBIE COOTHOIICHUS

MEPBUYHON ¥ BTOPUYHOM MPOAYKIIMH, TOTYyYUBIINE HA3BAaHUE

NPAaBUJIO MMPAMHU/bI NPOAYKIUH:

Ha Kaxcoom npeovioyuiem mpopuuecKkom ypoeHe KoOIUUeCmE0 OUOMAacchl, c030a6aemoil 3d

eOuHUuUy 8pemenu, 0ovuie, Yem Ha nOC1e0yrouiem.
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CKOpOCTh CO3aHMs OPTaHNYECKOTO BEIIECTBA HE ONPEEIseT ero CyMMapHbIE 3aachl, T.€. 00IIyio
Oromaccy BCeX OpraHM3MOB KaXI0ro Tpoduueckoro ypoBHsa. Hamuuynas 6uomacca mpoayLeHTOB
WM KOHCYMEHTOB B KOHKPETHBIX 3KOCHCTEMaX 3aBHCHT OT TOTO, HACKOJIBKO CHJIBHO BBICJAaHUE
00pa3oBaBIINXCS 3aI1ACOB.

B GonbpIIMHCTBE HA3eMHBIX 9KOCUCTEM JICHCTBYET TaKkKe

NMPaBWJIO NMPAMUAbI OMOMAacCC:

CYMMapHas Mmacca pacmeHull oKazvleaemca 0o1vuie, yem oOuomacca ecex (umocghazoe u
mMpasoAOHbIX, A MACCA MeX, 8 C6010 04epedb, NPEGbIULAen MACCy 6CeX XUUIHUKOG.

B HazemHBIX 53KOCHCTEMax OTHOIIEHHWE TOJOBOIO IMPUPOCTA PACTUTEIBHOCTH K OHoMacce
CpPaBHUTEIHHO HEBEIUKO:

B Jiecax roji0Basi MPOAYKIIMs COCTaBIseT JUIb 2-6 % oT o0IIel Macchl pacTeHHI, HAKOIJICHHOW B
TeIax JIOJTr0KUBYIIUX KPYIHBIX JEPEBBEB,

roJI0Basi MPOAYKLHS B CTEMSX, /i€ TOCIOJICTBYIOT TPAaBIHUCThIE (DOPMBI, TOpa3io BhILIE —

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

OTHollIeHHE TEPBUYHON NPOAYKIMH K OHMOMacce pacTeHHMil OIpeaenseT MacIiTaObl BbICTaHHS
PACTUTEILHOW MacChl, KOTOPhIE BO3MOXKHBI B COOOIIECTBE O3 TOJPhIBA €r0 MPOJTYKTUBHOCTH.
KonbiTHBIE, TPBI3YHBI, HACEKOMBIE B CTEMSAX MCMONB3YIOT 10 70 % TOAOBOro mMpUpOCTa PacTeHUM,
TOTJIa KaK B jiecax B cpeaneM He O6osee 10 %.

I'paduuecku 3TO MPaBUIO YaCTO BBIPAKAIOT B BHJAE NHMPAMMJl, CYKUBAIOLUIMXCS KBEpXy U
00pa30BaHHBIX IIOCTABJICHHBIMU APyl Ha Jpyra MpsSMOYrOJbHUKAMU pPaBHOW BBICOTHI, JUIMHA
KOTOPBIX OIpeieNsieT KOJUYEeCTBO OMOMAcChl HA COOTBETCTBYIOLINX TPOPHUUECKUX YPOBHSX.

Tupamuoa buomaccwi ayea:
IK

PK

IIPOJYLEHTBI

PK — pacTuTenbHOsITHBIE KOHCYMEHTBHI,
ITK — my1oTosi1HbIE KOHCYMEHTHI.

B okeaHax OCHOBHBIMM IPOAYLUEHTAMH SIBJSIIOTCA OJHOKJIETOYHBIE BOJOPOCIH C BBICOKHMH
TEMIIaMU pa3MHOKeHHsI (PUTOIUIaHKTOH). WX romoBast mpoAyKIUs B AECATKA M JaK€ COTHU pa3
MOKET MpeBbIIaTh 3amac Ouomaccel. Ho Bcs uncras mnepBUYHAs MPOIYKIMS Tak OBICTPO
BOBJICKAETCSI B LIEMU MUTAHUA, YTO HAKOIUIEHHE OMoMacchl Bogopociel odeHb mMaio. [loatomy ass
OKeaHa MpPaBWJIO NUpaMUIbl OHOMAcc HEAECWCTBUTEIbHO, OHAa HMeEET NEepeBEPHYTHIN BHUII.
TenaeHIMsa K HAKOIJICHUIO OMOMAcCCHl MpeodiiafaeT Ha BHICIIUX TPO(PUUECKHX YPOBHSX, TaK Kak
JUIMTENIBHOCTD KWU3HU KPYITHBIX XWIIHUKOB BEJIMKAa, U B UX TEJNAX 3aJEpPKUBACTCS 3HAUUTEIIbHAS
4acTh BELIECTBA, [IOCTYIAOLIETO 110 LEMsIM TUTAHUS.

Tupamuoa buomaccw okeana:
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D 300IINTAHKTOH

(UTOTUTaHKTOH

ArposkocucTemMsl

Aeposkocucmembl  (CENbCKOXO3SMUCTBEHHBIE  HKOCHCTEMBI), CO3/1aBaéMble  YEJIOBEKOM IS
MOJIy4EeHUsI BBICOKO YMCTOM MPOAYKIMH aBTOTPO(OB (Yporkast), OTIIMYAIOTCS OT MPHUPOIHBIX PAIOM
0COOEHHOCTEH:

1. B HuEX pe3KO CHIKEHO pa3HooOpasue opraHuzMoB. Ha momnsx oObIYHO KyJIbTHBHPYIOT
OJIUH WJIN HECKOJIbKO BHUJIOB PACTEHMH, B CBA3M C UY€M PE3KO 0OeTHSETCS U JKUBOTHOE
HaceJIeHWe, U COCTaB MHUKPOOPraHM3MOB B OuoreHo3e. Ha KyabTypHBIX macTOMIax c
IIOJICEBOM TpaB TAK)Ke CHJIBHO YIPOILIAeTcsi BUAOBas CTpyKTypa. BugoBoe pazHooOpasue
Pa3BOIUMBIX YEJIOBEKOM >KMBOTHBIX HHUTOXKHO MAJIO IO CPABHEHUIO C MIPUPOIHBIM.

2. Bupapl, KyJIbTUBUpPYEMbIE UEJIOBEKOM, IMOJIEPKUBAIOTCA HCKYCCTBEHHBIM OTOOPOM B
COCTOSIHUM, NAIEKOM OT IEPBOHAYAIBHOTO, M HE MOTYT BBLAECP)KHBAaTH OOpHOYy 3a
CYLIECTBOBaHME C TUKUMH BUJIAaMH 0€3 MOJIEPHKKU YeI0BEKa.

3. ATpO3KOCHUCTEMBI MOJYYArOT JOTOJHUTEIBHBI TOTOK JHEPTrHH, KPOME COJHEYHOH,
Onmarojapst JAEATENbHOCTH JIIOJEH, JKUBOTHBIX M MEXaHHW3MOB, OOECIEUMBAIOIINX
HEOOXO/IMMBIE YCIIOBHUS POCTa KYJIBTUBUPYEMBIX BUIOB. YHCTast mepBUYHAS TPOTYKIIHS
(yposkail) ynamsiercss M3 SKOCHCTEMbl M HE IOCTyHaeT B Ienu NuTaHus. YacTuuHOe
UCTIOJIb30BaHUE €€ BPEIUTEISIMH TPEACTABISIET HEXENaTeIbHOE SBJICHUE U BCAYECKH
npeceKaeTcs AeITeIbHOCThIO YeIOBEKa.

B mnacrosimee Bpemsi NaxOTHBIMHM 3eMJISIMM M mactOuimiamu 3aHsaTo cBeimie 30 % cymwu, u
NESITEeNbHOCTh JIIOAEH 1O MOAJEPXKaHMI0 JTUX CHUCTEM I[peBpallaercs B  IJ100aJbHBIN
IKOJIOTHYECKUH (aKTOP.

HecMmoTpss Ha 3HAUMTENbHYIO YIPOIIEHHOCTh arpo’KOCHCTEM, B HHMX BCE K€ COXpaHAETCs
MHOYECTBO CBSI3€i, B KOHEYHOM CUETE BIMSIOMNX Ha Cyap0y ypoxkas. ConocTaBlieHHE CBEJICHUN O
¢diope U QayHe NIIEHUYHBIX TMOJIEH MOKAa3bIBa€T T'MTAHTCKYIO CIOXHOCTh Jake IpeJesIbHO
IIPOCTOTO arpoIeH03a, 3/IeCh COXPaHETCs 00Jiee THICSYHN BHIIOB.

VYcioBusi, KOTOPBIM B Uj€ane JOKHBI COOTBETCTBOBATH MOJIS CENbCKOXO3IUCTBEHHBIX KYJIBTYp, -
OBITh BBICOKOTIPOYKTUBHBIMA M BMECTE C TE€M CTAOMJIBHBIMH — C SKOJOTHMYECKOW TOYKH 3PEHHUS
HECOBMECTUMBI. B MPHUPOIHBIX 3KOCHCTEMax MEpBUYHAs MPOJYKIMS pAacTeHUi morpedisercs B
MHOTOYHCIICHHBIX IIeTSIX IHUTAaHWs W BHOBb BO3BpAIlacTCs B BHJIE MHHEPAIBHBIX COJICH W
YIJIEKHUCIIOrO T'a3a B CUCTEMY OMOJIOTHYECKOro KpyropopoTa. Orpaxjaas ypoxai oT ero NpupoaHbIX
notpeduTeneit, cobupas ero U 3aMeHsisl €CTECTBEHHBIH ONaJl OPraHNYeCKUMH U MHHEPATbHBIMU
y10OpEeHUs MU, MbI OOpbIBa€M MHOXECTBO IIeTIel MUTaHUS U HapyllaeM CTaOUIbHOCTh COOOIECTBaA.
[To cymiecTBy, BCe YCWJIMSI TIO CO3J@aHUIO BBICOKOTO YpOKas OTACNIBHBIX KYJIbTYp €CTh OopbOa
OPOTHB HPUPOABI, U 3Ta OoprOa TpedyeT OONBIIMX 3aTpaT TPyAa M MaTepHajbHBIX CPEJACTB, T.K.
Takhe COOOIEeCTBA HEYCTOWYUBBI, HE CIIOCOOHBI K CaMOBO300OHOBIJIEHHIO U CAMOPETYJIMPOBAHUIO,
MOJIBEPKEHBI YTpO3€ IMOeIN OT MacCOBOIO Pa3MHOXKEHUS BpeAUTEIeH MK O0JIe3HEH.
HckyccTBEHHAS PETYISIUS YHCICHHOCTH BPEIUTENEH — 110 OOJIbINei YacTH HEOOX0MMOe yCIOBHE
nojyiep)kaHue arposkocucreM. [logaBneHne YMCICHHOCTH BpeauTeaeil XUMUUECKUMH CpEeCTBAMU
(IMOXUMHKATaMH, TEPOUITUIAMH ), KPOME 3arpsi3HEHUS CPEIbl U BKIFOUCHUS S7I0B B [ENH MUTAHUS,
YacTO BBI3BIBACT TaK Has3blBaeMblii OymepaHr-adekr: Bciea 3a MOJABIEHUEM YHCIEHHOCTH
BpPEIUTENS] BCKOpE BO3HUKAET HOBas, emE Oosiee MomHas ero BCmblmka. OOBYHO NMpPHUMEHEHHE
SAJOXMMHKATOB TOTAJILHOTO JCWCTBUS CHJIbHEE BIUSET HAa €CTECTBEHHBIX BParoB BPEAUTENS, YEM Ha
€ro COOCTBEHHBIC TOMYJSIUH. B pe3ynbTare Cieayronire MOKOJCHHS BPEANUTENEH TOTHOCTHIO
OCBOOOXKIAIOTCST M3-TIOJI Tpecca Mapa3uTOB M XHUIIHUKOB M TPOUCXOAUT HUX MaccoBOE
pasMHOKeHHe. TakuMm 00pa3oMm, HE3HAHHE OJKOJOTMYECKHMX OCHOB pETYISIUN YHCICHHOCTH
HOMYJSAUI MPUBOAUT K IKOHOMHUYECKUM IMOTepsiM. B TpEx3BeHHOH 1enu KyJIbTypHOE pacTeHUe —
BpPEIUTENh — ITApa3UT TMOBBIIICHWE YHCTOW NMPOIYKIIMUA PACTEHHH MOXKET OBITh JOCTHTHYTO Kak
MOJaBJICHUEM BTOPOTO 3BE€HA, TaK M YCUJICHUEM TPEThero. IMEHHO 3TOT MOAXOJ] UCHOIB3YETCs B
pa3paboTKe OMOJOTUUECKUX METOA0B OOPHOBI C BPEAUTEISIMHU.

B cBs13u ¢ 00mMM pa3BUTHEM SKOJOTMUYECKHX 3HAHWN HAa CMEHY NPEACTaBICHUSAM O MpeaesbHON
YHNPOLEHHOCTH arpol€HO30B NMPUXOJUT NOHUMAHHME UX CIOXKHOM CHUCTEMHOW OpraHu3aluy, Tie
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YCJIOBCK CYHICCTBCHHO BJIMACT JMIOb Ha OTACIBHBIC 3BCHBA, a BCA CHUCTEMA IIPOAOJIKACT
Pa3BUBATHCA MO CCTCCTBCHHBIM, IPUPOAHBIM 3aKOHAM.

PazButue 3xocucrem. Cykueccuu

Pa3BuTte OHOIEHO30B, MpPU KOTOPOM HMMEET MECTO 3aMEIlleHHE BO BPEMEHU OJHOTO
COOOIIECTBA APYTUM, HA3bIBAIOT SKOJIOTMUECKOU CYKIIECCUEH.

B OGonpmmHCTBE Cily4aeB MPOLIECCHl CYKIECCHUU 3aHHUMAlOT BpPEMEHHBIE IPOMEXKYTKH,
U3MEpsieMbIC TOJJAMU U JICCATHIICTUSIMHU.

DKOJIOTHYECKHE CYKLIECCUU — ATO MOCIeA0BaTeIbHasi CMEHa KOCHUCTEM IMPH MOCTEEHHOM
HAIPaBJICHHOM W3MEHEHUU YCIOBHH CpeIbl, HANpUMEp, MPU HapacTaHWu (WM YOBIBAHUH)
BJIQXKHOCTH WM OoraTcrBa IOYBBI, MPU H3MEHeHMHM Kiumata W T.10. [lapamnensHo (wim ¢
HEKOTOPBIM OTCTaBAHHEM) C H3MEHEHUSIMH YCIOBUU CPEJIbl U3MEHSIETCS COCTAB JKUBBIX OPraHU3MOB
U TPOAYKTUBHOCTH 3KOCHCTEMBI, MOCTENEHHO pOJb OJIHUX BHJIOB YOBIBae€T, a JAPYyrux —
YBEJIMYUBACTCS, Pa3HbIE BUBI BEIOBIBAIOT U3 COCTaBa YKOCUCTEMBI MITH, HA00OPOT, TIOTOIHSIOT €T0.
Cykueccuu MOTYT BBI3BIBATHCS BHYTPEHHMMHM U BHemHUMH (aktopamu. I[long BiusiHuem
BHYTPEHHUX (aKTOPOB COOOIIECTBO MEHSETCSI OT MEHEe MPOTyKTHBHOTO K 00Jiee MPOTYKTUBHOMY.
Tak, 3amIienbie CKalbl 3apacTalOT TpaBaMHU, KYCTAPHUKAMH U JEPEBbIMU, BOJAOEMBI — BBICOKUM
TPOCTHUKOM, OCOKaMH, a 3aTeM W JiecoM. Ecim w3-3a TOSBJICHHS HOBBIX BHEUTHHX (DAKTOPOB
(3arpsi3HEHHe, 3aCOJIiCHHE IMOYB) PKOCHCTEMa MEpecTaéT COOTBETCTBOBATH YCIOBHSM CpEAbl, TO B
HEll HAYMHAIOT TMPOUCXOIUTH W3MEHEHHWsS 10 TeX IOp, MMOKa OHAa HE MNPUAET B YCTOHYHMBOE
paBHOBECHE C YCIOBHUSIMU CPE/Ib.

JKonozuueckan cyKkyeccus — Imo nocied06amenbHas cCMena 6uoyeHo308, nPeemcmeeHHo
603HUKAIOWUX HA OOHOU U MOU Jce Meppumopuu noo 6030eiicmeuem HnPUPOOHBIX WU
AHMPONO2EHHBIX PaAKMOpos.

Cykueccust — 3TO pa3BUTUE IKOCUCTEM BO BPEMEHHU.

[TocnenoBarenpHble CcOOOIIECTBA, CMEHSIOIIME JAPYr Ipyra Ha JaHHOM MPOCTPAHCTBE,
Ha3bIBAIOTCS CYKUECCUOHHBIMU CEPUAMU.

Lens cTanuii (cepuit) Ha3bIBACTCS CYKUECCUOHHBIM PAOOM.

Cyxkueccust 3aBepinaercs (popmMupoBaHUEM COOOIIECTBA, HamOoJee adanTUPOBAHHOTO K
yCIOBUSM cpelibl. Takoe coo0IIecTBO Ha3bIBaeTcsl KIMMAakKC (OT rped. klimax — JecTHulla, 3penas
CTYIIEHB).

Knumaxc — 3mo cocmoanue cmaduausupoeannoii IKOCUCmeMmsl, XapaKmepusyouwjeecs
YCMOUYUBHIM OUHAMUYECKUM DPAGHOBECUEM MeNHCOY OUOUEHO30M U KIUMAMUYECKUMU U
2eozpaghuuecKkumu ycnoguamu cpeowl.

OKronocuueckoe pasHosecue — HTO COCTOSSHUE DKOCHCTEMBI, IMPH KOTOPOM COCTaB U
MPOAYKTUBHOCTh OMOTHYECKOW YacTH (pacTeHHi, »KUBOTHBIX, TpUOOB, OaKTepHii, BOAOPOCIECii) B
KKl KOHKPETHBI MOMEHT BPEMEHU HanOOJIee IMOJTHO COOTBETCTBYET AOMOTUYECKHM YCIIOBHUSIM
- IOYBE U KIIUMaTy.

DKOJIOTHYECKOE PAaBHOBECHE B JKOCHCTEMaX IOJICPKUBACTCS CIIOKHBIMH MEXaHU3MaMHU
B3aMMOOTHOIICHUI MEXAY KUBBIMU OPTaHU3MAMH U YCIOBUSMHU CPEJbI, MEXKIY OCOOSIMHU OJHOTO
BHJIa K OCOOSIMU Pa3HBIX BHJIOB JPYT C IPYTOM.

KnumakcHble cooOlecTBa XapaKTepU3YIOTCS YCTONYMBBIM AMHAMUYECKUMU PABHOBECHEM
MEXy OMOTHYECKMMHU TIOTEHITUATIAMH BXOJSAIIMX B COOOIIECTBO MOMYJSAIUNA M COMPOTHBICHHEM
CpeJBbl.

I'maBHast 0COOEHHOCTH AKOJOTHUYECKOTO PAaBHOBECHS] HKOCHCTEMBI — €r0 MOJIBMXKHOCTH. Ha
KITMMAKCHBIX CTaJUSAX CYKIECCHH IMPOJOJIKAIOTCS TUHAMUYECKHE IMPOLECChl, 00yCIOBINBAEMbIE
W3MEHEHUSMUA Cpelbl OOWUTaHMs, CMEHOW TOKOJIGHHH opraHu3mMoB. CyIiecTBYIOT 0OpaTuMbie
[UKIINYECKHEe U3MEHEHHUs B dKocucTeMe ((hIyKTYallMOHHOTO THIIAa)— 3TO W3MEHEHHUs YKOCHCTEMBI B
TEYCHHE T'0JIa OT BECHBI JI0 BECHBI NMPHU KOJICOAHUSIX KJIMMATa B Pa3HBIC TOJBI U M3MEHEHUU POJIH
HEKOTOPBIX BHUJIOB B CBSI3U C PUTMaMU HMX JKU3HEHHOTO IMKJIA (BCTIBIIIKK YUCICHHOCTH HEMapHOTO
HISNTKOMNpsiia B JIECY WM MBIIIEBUAHBIX TPhI3yHOB B crenu). OmHako Bce 3TH KosieOaHus, Kak
paBuIIo, O0JIee UK MEHEe PEryJIsIPHBI U HE BBIXOST 32 TPAHUIBI YCTOWYMBOCTH SKOCUCTEMBI — €&
0OBIYHOTO pa3Mepa, BUAOBOTO COCTaBa, OMOMAcChl, MPOAYKTUBHOCTH, KOTOpPbIE COOTBETCTBYIOT
reorpauuecKUM U KIMMATHYECKUM yCIOBUSM MECTHOCTH.
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CTaOuUIBbHOCTh PKOCHUCTEMBI (T.€. CIIOCOOHOCTh YKOCHCTEM COXPaHSITh CBOIO CTPYKTYPY H
(GyHKLIMOHATIBHBIE CBOMCTBA NMPH BO3JACHCTBUU BHEHIHUX (DAKTOPOB), KaK MPaBUIIO, TEM OOJBIIE,
yeM OoJIbIlIe OHA MO pa3Mepy W ueM Oorade W pazHooOpazHee €€ BHIOBOH M TOMYJISITMOHHBIN
COCTaB.

HaubGonee cymecTBeHHbI BkiIax B pPa3padOTKy KOHUENIMU CYKLIECCHUH — chaeral
amepukanckuit Ooranuk @.Knementc. CoBpeMEHHas KOHIICTIIHS SKOJOTHYECKUX CYKIIECCHH
pacxoautcs ¢ npenacraBiaeHusmu  @D.KnemeHTca MIIb O HEKOTOPBIM  OTHOCUTEIBHO
BTOPOCTETIEHHBIM ITYHKTaM.

1. Cornmacuo ®.KnemeHnrcy, B 0JHOW OMOKIMMATHYECKOW 30HE BO3MOXKEH JIMINb OJHH
BapUaHT KIMMAaKCOBOTO COOOIIeCTBA, HE3aBUCUMO OT TOrO, KaK HAYMHAJIACh CYKIECCHS.
CoBpeMeHHbIE HCCIe0BAHUS IT0Ka3alli, YTO MHOTooOpa3ue BIMSHHUM Ha XOJ] CYKIIECCUU TPUBOIUT
K TOMY, YTO YCTOMUMBBIMU B JAHHBIX IeOrpaUuecKux YCIOBHUSX MOTYT OBITh HECKOJBKO THIIOB
O1MOLIEHO30B (TUIOTE3a CIOJUKIMMAKCay) WK Jake MO3aruKa TaKuX COOOIIECTB.

2. ®.KiemeHTC moJarai, 4To BCE CYKIIECCHOHHBIE CMEHBI COOOIIECTB MOTYT OBITH TOJBKO
IIPOrpecCUBHBIMU. B Hacrosimiee Bpemsi IPU3HAHO, YTO B OINPEACIEHHBIX YCIOBUAX CYKLECCHUS
MOYET OBITh PErPECCHBHOM, HANPABICHHOW Ha oOemHEHHE W ympouieHne coodmecTB. OcoOeHHO
4acTO CYKILIECCMM TaKOrO poOJia BO3HUKAIOT B PE3yJbTaTe€ aHTPONOTE€HHBIX BO3ACHCTBUN Ha
OMOLIEHO03, HAPYLIAIOUINX ONTUMAJIBHOCTD YCIIOBUH CYIIIECTBOBAHUS TEX WM UHBIX BUJOB.

3. He BbIgeprkano ucHbITaHUS BpeMeHeM U yTBepkaeHue KiiemMeHnTca 00 MCKIIIOUHUTEIHHOM
3HAUEHUHW KIMMaTa KakK ABWKYIICH CHibl cykieccuil. [lepBonpuyanHOl cMeHBI (DUTOIICHO30B OH
CUMTa] U3MEHEHHE OTIENbHBIX KIMMAaTHYECKHX (PaKTOPOB, a pPeaKius dKOCHUCTEM B BHUJAE CMEHBI
MIOCJIEZI0BATENBHOIO psijia COOOIIECTB MPEACTABISAET aJallTUBHBINA OTBET HA SKOCUCTEMHOM YpPOBHE.
OpnHako cMeHbI COOOIIECTB MOTYT MPOUCXOAUTDH U MOJ BIMSHUEM APYTrUx (PakTOpOB — TAKHUX, KaK
U3MEHEeHHs penbeda, TOYBBI, THIPOJIOTHYECKOTO peXuMa M T.I. BaxkHeimee 3HaueHuEe B
COBPEMEHHOM IKOJIOrHU MpUIAETCsi OMOLIEHOTHYECKUM (aKTOpaM CYKIIECCHUU: BUIBI pacTeHHH (a
TaKKe M OKHUBOTHBIX) HM3MEHSIOT YCJIOBUS OOWTaHWs MJIsi JPYTdX BHUAOB, TakuM o00pa3oM
«IOJTrOTABJIMBAS IOYBY» AJI MOCIEAYIOIIEr0 3Tara CyKLEeCCHH.

B cootBercTBUM € 3TUM B COBPEMEHHOM 3KOJOTHH Pa3INYalOT CYKYeccuu ailo2eHHvle N
asmoceHmble.

Annocennaa cykuyeccus — 3Imo CyKUeccus, 6bl36AHHAA GHEUIHUMU, AOUOMUYUECKUMU
npuyunamu, HAIpUMEp, IITOPM, IOXKAp, BO3JEHCTBUE YEJIOBEKA — MEIMOPATHUBHOE OCYLICHHE
00710T, 3arpsi3HEHHE BOJIOEMOB (Tepexoj] OT 3BTPO(HOro ozepa K 00JIOTY), HEYMEPEHHBIN BBINAC
CKOTa, pEKpeallMoOHHas Harpy3ka Ha jeca ! T.II.

Aemozennaa cykyeccus — Imo CyKyeccus, onpeoensiemas 6 OCHOGHOM GHYMPEHHUMU
B3aUMOJCHCTBUAMH, m.e. UIMEHEHUEeM CHMPYKMYpbl U CUCHEMblL C6A3€el 6 CYU|eCmEYIOuUx
cooowecmeax.

ABTOTE€HHBIE CYKLECCMM — 3TO CYKIIECCHH, INPOMCXONAIIUE B pPE3yabTaTe W3MEHEHUS
YCIIOBUH Cpefibl CAMUMH COOOIIECTBAMH.

Brnipouem, 3Tu 1Be KaTEropuM CYKIECCHH B3aMMOCBSI3aHBI U MOTYT NEPEXOJUTh OJHA B
APYTYIO.

IlepBu4HbIC M BTOPHYHBIEC CYKLIECCHH

[To obmeMy xapakTepy CyKIIeCCUU MOJIPa3eAioTCs Ha nepsudtble U 8MopuyHble.

Ilepsuunan cykuyeccus — 3mo CYKUeccus, HAUUHAIOWAACA HA yuyacmie, npexycoe He
3acenénnom, m.e. Ha cyocmpame, He U3MEHEHHOM 0eAMETbHOCMbIO HCUBHIX OP2AHUIMOB.

llepsuunas cykyeccus — OTO TIOCTENEHHOE 3acelieHUE OpraHu3MaMy IOsSBHBILEHCS
JIEBCTBEHHOW CyIlM, OrOJEHHOW MAaTEpUHCKOM TOpOoJbl (OTCTYNMBIIME MOpE WU JIETHUK,
BBICOXIIIEE 03€pO, IIECUAHBbIE IOHBI, TOJIBIE CKaJbl M 3aCThIBILIAS JaBa IOCIE BYJIKAHMUYECKOTO
u3BepkeHus ). (ITO aBTOTCHHBIE CYKIIECCHH.) B 3THX ciydasx peraronryro posib UTPaeT MpoIecce
OYBOOOpa30BaAHUS.

Hanpumep, nepsuunas cyxkyeccuss na ckanax HAYMHAETCS C TIOCENIEHUS HAKMITHBIX
JUIIAHUKOB HA KaMHsX. YK€ Ha 3TOH cTagnu (OpMHUPYETCs] KOMILIEKC BUAOB MUKPOCKOITMYECKHX
BOJIOPOCJICH, TTPOCTEUIIINX, HEMATO/, HEKOTOPHIX HACEKOMBIX M KIICIIEH, KOTOPBIM CIIOCOOCTBYET
CO3/IaHUIO TEepPBUYHOM MmouBkl. Ilon neficTBHeM BbIIENEHUHN JTUIIAHHUKOB KaMEHUCTHIN cyOcTpar
MOCTENIEHHO TpPEeBpaIlaeTcs B MoJ00He IMOYBbBI, /i€ MOCENAIOTCS 3aTe€M KYCTHCTbIE JHIIAWHUKHU,
3en¢HbIe MXHU, a TMO3/IHee — TpaBbl, KYCTApHUKH M JAepeBbs-NHOHEpH (Oepé3a, ocuHa, uBa). C
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MOSIBJICHUEM PACTUTEIILHOCTH TMOSIBISIIOTCS MEJIKWE JKUBOTHBIE, YTO 3HAYUTEIBHO YCKOpSET
oOpa3oBaHWE TOYBBI U TIOCTENIEHHOE 3aceliCHUe TEePPUTOPHH CepUsMU BCE OoJiee CIOKHBIX
pacTUTEIbHBIX COOOIIECTB, BCE Ooyiee KPYyMHBIMU PACTEHUSIMHU M JKUBOTHBIMU. Tak cucrema
MOCTENIEHHO MPOXOJUT BCE CTAaAUWU Pa3BUTUS J0 KIMMAaKCHOIO, T.€. CTaOMJIM3UPOBAHHOTO
COCTOSTHUSI.

CxonHbIM 00pa3oM HIET CMEHA COOOIIECTB HA JEOHUKOBLIX OMIONCEHUAX B BUAE OYEHBb
TOHKOM mouBbl. HaGmonenus Ha Assicke nokasaiu, 4to (opmMupoBaHue GUTOLIEHO3a HAUMHAETCS C
MXOB M OCOK; BCJIE] 32 HUMHU B COOOIIECTBO BKIFOYAIOTCS CTENIOIINECS, a 3aTeM U KYCTapHUKOBBIE
dopmbl uB. IlozmHee (mpumepHo uepe3 20-25 5eT) BO3HUKAIOT OJIBIIATHUKH; BCIEI 3a HUMH
MOSIBJISIETCSL €J1h, KOTOpPAasi U COCTaBIISIET OCHOBY 3aBEPIIAIOIIETO COOOIIECTBA B BHJIE CMEIIAHHOTO
neca, opmupyromierocs npumepHo uepes3 100 et mocne Hauansa CyKLIECCHU.

Hpyroii mpuMmep CYKLIECCHUM — 3TO MPOLECC HU3MEHEHUs PACTUTEIBHOCTH HA NeCUaHblX
Oronax. BHauane 3/1ech MOCENSI0TCSI MHOTOJIETHUE PACTEHHUS, CIIOCOOHBIE EPEHOCUTD 3aCyLIUIUBbIE
ycioBusi. OHM YKPEIUISIIOT TOBEPXHOCTh AIOHBI U BHOCST B MECOK OpraHMYecKue BelecTBa. Bemen
32 MHOTOJICTHUKAMH MOSIBJISIFOTCS OJTHOJIETHUKU. VIX POCT U pa3BUTHE CIIOCOOCTBYIOT 00OTalICHUIO
cyOcTpara OpraHMYEeCKHMM MaTepHaIOM, TaK YTO IMOCTEIICHHO CO3MAIOTCSI YCIOBHS, TOIXOISIINE
JUTSL TIPOU3PACTaHMs TAaKUX PACTEHMI, KaK MBa, TOJNIOKHSAHKA, 4aOpel. DTU TpaBbl MPEALIECTBYIOT
MOSIBJICHUIO TTPOPOCTKOB COCHBI, KOTOPBIE 3aKPEIUISIOTCS 3/1eCh M CIYCTS MHOTO JIET 00pa3yroT
COCHOBBIE Jieca Ha MECUYAHBIX JIOHAX.

OnHO U3 KITACCHYECKUX UCCIIEIOBAHUM SKOJIOTMUECKON CYKIIECCUH MPOBOAMIOCH Ha Oeperax
03. Muuwuran. Ilo mepe Toro, kKak IUIOIIa b O3€pa COKpallalach, MPOUCXOIUIO 0OpazoBaHUE
MecYaHbIX JIOH BCE 00JIe€ MOJIOJIOTO BO3PACTa; MOATOMY, yIAJSACH MOCTEIEHHO OT 03€pa, MOXKHO
HaAOII01aTh MOCNe0BaTeNbHbIe CTaAUU CyKiieccud. CaMble MOJIOZbIE JTFOHBI, HaXOsIIecs OmKe
BCEro K 03epy, MOKPBITHl TPaBO, W WX (payHa COCTOMT M3 OJHHUX HACCKOMBIX; CJICIYIOIIHE TI0
BO3pAcCTy AOHBI MMOKPBITHI KYCTAPHUKOM; Jaliee — XBOWHBIMH PacTEHUSIMH, U, HAKOHEIl, - 0ep&30Bo-
KJICHOBBI (PUTOIIEHO3 C TOJICTBIM CJIOE€M ITOYBBI, YK€ CO3/IaHHBIM PACTCHUSMH M KHUBOTHBIMH, U
TyCTO HAaCeIEHHBIM JI0KIEBbIMU YEPBAMU U YIUTKAMHU.

K cnenmuduueckum O0COOEHHOCTSM CYKIIECCHUM OTHOCHUTCS TO, YTO JUIS  KaXJIOH
CYKIIECCHOHHOM Cepuu MpHCYIl TOT HAOOp BUAOB, KOTOpPbHIE XapaKTEPHBI AJS JaHHOTO pEruoHa U
KOTOpbI€ HanboJiee MPUCTIOCOOJICHBI K JAaHHOU CTaIuH Pa3BUTHUS SKOCUCTEMbI. Pa3IMuHbBIMU MOTYT
OBITh ¥ KIIMMaKCHBIE COOOIIECTRA.

K o0mmm 3aKkOHOMEPHOCTSAM OTHOCHTCS CIIEAyIOIIee: B XOJE€ TMEPBUYHON CYKIIECCUU
MPOUCXOIUT 3acelieHne cyOcTpara JKUBBIMH OpPraHU3MaMmH, YBEJIHMYEHHE UX BHUIOBOTO
pa3Ho00pa3us, TMOCTENEHHOE OOOTralleHne IMOYB OPraHMYECKHUM BEIIECTBOM, BO3PAaCTaHHE WX
TUIOZIOPOINSI, YCUJICHHE CBSI3€H MEXIy pa3IUYHbBIMH BUAAMHU WU TPOPHUYECKHM TpyHIamMu
OpPTraHW3MOB, YMEHBIICHUE YHCJIa CBOOOTHBIX IKOJIOTHYECKUX HUII, TOCTEIEHHOE (OPMHUPOBAHUE
BcE OoJiee CIOKHBIX OMOILIEHO30B M 9KOCHUCTEM, MOBBIIICHHE MX MPOAYKTUBHOCTH. boiee Menkue
BUJIbI OPraHU3MOB, OCOOCHHO pACTUTENBHBIX, NPH ITOM, KaK IMPaBUIO, CMEHAIOTCS Oosee
KPYIHBIMH, UHTEHCU(DUITUPYIOTCS TIPOIECCHl KPYTOBOPOTA BEIIECTB.

BropuuHble cykueccMu uMmeOm 80CCHMAHOGUMENbHBIIL XAPAKmep U 803HUKAIOM Ha
Mecme HapyuieHHbIX U PA3PYULEHHBIX IKOCUCEM.

Hampumep, BoccTaHOBIEHHE KIMMAKCOBOTO JIECHOTO OWOIIEHO3a TIOCHEe TOKapa WU
BBIPYOKH, UJTH 3apacTaHue MIIOIIAJeH, HAXOJUBIINXCS TIOJT CENIbCKOX03SHCTBEHHBIMU YTOIBSIMHU.

OCHOBHOE OTJIMYME ATUX CYKIIECCUU 3aKII0YaeTCS B TOM, YTO OHU MPOTEKAIOT HECPABHEHHO
OBICTpEe MEePBUYHBIX, T.K. HAUMHAIOTCS C TMPOMEKYTOUHBIX CTaJui (TpaB, KYCTApHUKOB) U Ha (poHe
Oosee OoraThIx MOYB.

B taéxnoii 30ne EBpa3zuu nosiBiieHHE OTKPBHITOrO MPOCTPAHCTBA HA MECTE €JIOBBIX JIECOB B
pe3ynbpTaTe TOKapa WM CIUIONMIHOW PyOKH KOPEHHBIM O0pa3oM MEHSIET PEKHUM OCBEIICHHUS,
TEMIEPaTyphl, BIAKHOCTH U 1p. (akTopoB. V3MeHEHHS STH HEOIArOMPUSATHBI JUISI XBOWHBIX
JIEPEBbEB M TAaEKHBIX BHUIOB J>KHBOTHBIX, MX pa3BUTHE YTHETAETCA. 3aTO HAa OCBEIIEHHBIX,
OTHOCHUTEIIEHO CYXHX M XOPOIIO MPOTpeBaeMbIX MecTax (popMHUpyeTcss BpeMEHHOE COOOIIEeCTBO M3
CBETOIIOOMBBIX TpaB (BeWHHK, MBaH-4aii u n1p.). [lo3mHee mocensitoTes KyCTapHUKH.

OnHOBpeMEeHHO (OPMHUPYETCS CBSI3aHHBIM C JIYTOBO-KYCTaPHUKOBOW PACTUTEIHHOCTHIO
KOMIUIEKC >KMBOTHOTO HACEJIEHMsI: MHOTOYHCIIEHHbIE HACEKOMBIE, T'PbI3YHbBI, PENTHUIMH, MTHUIIBI,
THE3JIIIMEecT Ha 3emiie. DTa CTaaus 3aHUMAET B CpeiHeM 2-3 roja.
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3areM HauMHAeTCsd MHTEHCHBHOE PAa3BUTHE CBETOJIOOMBBIX MEJKOJIMCTBEHHBIX JIPEBECHBIX
nopof (ocunsl, 0epéspl). [locTeneHHO moapocMe epeBbs BBITECHIIOT KyCTapHUKH M Hauboiee
CBETONMIOOMBBIE BHJbBl TpaB; KyCTapHUKOBO-IyTOBOE COOOLIECTBO CMEHSAETCS JIMCTBEHHBIM
MOJIOJIBIM JIECOM C HECOMKHYTBIM KpOHamHu (3KE€pAHSAK). DTO BIEYET 3a COOOM M H3MEHEHHue
KMBOTHOTO HACEJIEHUs: OHO oO0eInHseTcsd 3a CuUéT SMUIpAllMM BHUJIOB, paHEE CBS3aHHBIX C
KyCTapHUKaMH{ M OOTaThIM pa3HOTPABBEM.

[Tocne cMpikaHUs KPOH M Tiepexoaa coodmecTBa B ¢aszy JMCTBEHHOTO Jjeca (uepe3 10-15 et
10CJI€ Haydala CYKIEeCCHMH) OHMOIICHO3 BHOBH yCHOXHseTcs. [loSBIAIOTCSA, B YaCTHOCTH, NTHUIHI,
THE3/A1IMecs Ha IePEeBbsAX, MEJIKHE MIEKOIMTAIOLINE — 3eMJIepOiiKa, KpoT, €X.

[Ton 1peBecHBIM IMOJIOTOM, B YCIOBUSAX 3aTEHEHUS U MOBBIIICHHON BIAXXHOCTH, HAYMHACTCS
MHTEHCUBHOE IIpOpacTaHue ceMsH enu. [locreneHHo XBOMHBIN MOJIOIHAK OKOHYATENbHO 3ariIyIliaeT
JYTOBYIO TPaBSHHCTYIO PAaCTUTENBHOCTD; €€ CMEHSIOT MXU U JIECHOE pa3HOTpaBbe. B cmemanHOM
€JI0BO-0epE30BOM JieCy MOSBISIFOTCSA 3ailibl, JIECHblE MOJEBKH, MbIIIM, Oenku. Pacrymue e,
CMBIKaHUE €JIOBBIX KPOH YrHETaeT Oepé3bl M OCHHBI, KOTOpPbIC IOCTEHEHHO BBINANAIOT W3
JpeBOCTOsI. B KOHIlE KOHIIOB, BOCCTAHABIMBAETCS UCXOAHBIM THII JIECHOTO COOOLIECTBA — XBOWHBIN
nec. CoOOTBETCTBEHHO U3MeHsIeTcs U (payHa.

Becw npouiecc ot BeipyOkH (Hoxapa) 10 GopMUpOBaHHs YCTOHYHUBOTO Ta&KHOIo OMOLEHO3a
3aHuMaeT B cpeaHeM 90 — 150 ner.

1-3 rona — TpaBbl U KyCTapHUKH

10 — 15 ner - TUCTBEHHBIH Jec

20 — 25 net - TMCTBEHHBIHN JIEC C MOJPOCTOM €U
30 — 50 ner - cMenIaHHBbIN J1ec

90 — 150 neTt - XBOWHBII Jiec

Takum o00pa3oMm, NPOMCXOAUT CYyKLECCHs, NpU KOTOpOM BHaudaje OepE30BbIM, 3aTeM
CMEILIaHHbIH €710B0-0epE30BBIi J1IeC CMEHAETCS YUCTHIM €JIbHUKOM.

BripodeM, cykieccusi OMMCaHHOTO TUIA HE BCET/Ia JOXOIUT JI0 BOCCTAHOBJICHUS HCXOIHOTO
6uonenosa. [lox neiictBueM psjia KOHKPETHBIX (PAKTOPOB OHA MOXET OCTaHOBUTHCS Ha OJIHOW U3
NPOMEXYTOUHBIX cTaguii. Hampumep, mactbba ckoTa Ha BBIPYOKaX M IOXKApHIAX MOXKET
«MIOBEPHYTh» CYKIIECCUIO B CTOPOHY (OPMHUPOBAHHUS CYyXOAOJIbHOrO Jyra. M30bITouHOE
YBII&YKHEHUE MOXKET MPHUBECTU K 3a00JIAYMBAHUIO BBIPYOKH, YTO TPETSTCTBYET BOCCTAHOBIICHHUIO
JPEBECHON PACTUTEIHHOCTH. B ompeneiéHHbIX YCIOBUAX MPOLECC MOXKET OCTAHOBUTHCS Ha CTAAMU
0epE&30B0O-O0CMHOBOTIO JIeca.

BropuuHas cykieccust BO3MOXKHA TOJIBKO B TEX CIIydyasiX, €CIIU YeIoBeK He OyJIeT OKa3bIBaTh
CHJIFHOE W TIOCTOSIHHOE BIIUSTHHE Ha PAa3BUBAIOIIMECS DKOCHUCTEMBI. AHTPONOTEHHBIE BO3JIECHCTBHS
MOTYT TPUBECTH K Ouzpeccusam (jaT. AUTPECCUOH — OTKJIOHEHHE) — YHPOILEHHIO 3KOCHUCTEM.
Pasznuuator macTOMINHBEIE, peKPEalMOHHbBIE W JIp. JUTrpeccuu. Jlurpeccuu 3aBepmiaroTcs CTaJAusIMU
Kamouyeno3a (Tped. KaTa — BHU3), KOTOPbIE HEPEJKO 3aKaHUYUBAIOTCS MTOJIHBIM PAcIiaZioM 3KOCUCTEM
Y OITyCTBIHUBAHHEM TEPPHUTOPHUH.

K BTOpHYHBIM CyKLECCHSM OTHOCSTCS M Takue, INpPU KOTOPbIX HCXOJHOW CHIIOH,
BBI3BIBAIOIIEH CMEHY COOOIIECTB, OKa3bIBAIOTCS HApYIICHHUS CTAOWJIBHBIX B3aUMOJICHCTBHI B
O6uonieHo3ze. TakoBbl, B YAaCTHOCTH, 3002€HHble CYKYecCuu, BBIPAKAIOIIMECS B H3MEHEHHHU
GuTOIIEHO3a TIPH YPE3MEPHOM BHINTACE CKOTA. YCHICHHE Harpy3Kd BeAET B INEPBYIO OYepenb K
YIJIOTHEHUIO TIOYBBI, YTO YBEJIWYHMBAaeT €€ KamwuIpHOCTh. B pesymbrate Qopmupyrorcs
BOCXO/ISITIIAE TIOTOKH BJIarH, KOTOPAs HCMIAPSIETCs C IIOBEPXHOCTH TMOYBHI. [Ipoxo/s uepe3 rimy0okue
CJIOM C TIOBBIIICHHBIM 3aCOJIEHUEM, 3TH TOTOKH BJard CIOCOOCTBYIOT MOJHSATHIO COJIEBBIX
TOPH30HTOB. DTO 0OCTOSTENHCTBO, @ TAKXKE UPE3MEPHOE BBICAaHNE JICPHOBHH M UX BBITAIITHIBAHHE
IPUBOJAT K CMEHE 3J1aKOB MOJIBIHAMHU, COJSTHKAMH U JIP.; UAET MPOIECC «OIMYCTHIHUBAHUS» CTEIH.

[Iporiecc mepectpoiikn ¥ Kcepoduzamuu (HUTOLIEHO3a B pe3yiabTare IepeBbaca
COIIPOBOKIAETCSl pPACCeIEHUEM W POCTOM UHUCIEHHOCTH CYXOJIOOMBBIX BHMJOB JKHUBOTHBIX —
HACEKOMBIX, IITHUI], MJIECKOIUTAIONINX (CYCIMKH, TYIIKAHYNKH, CTEITHBIE BUIBI TOJIEBOK U 1p.). Ha
nacTOMINAX YBEJIWYMBAETCS YMCIO KOMpodaros, crieu(pUUIECKUX Mapa3sUTOB JOMAIIHEro CKOTa, a
TaKXe KOHILEHTPUPYIOTCS KPYITHBIE XUIIHUKN U NAAATbIIUKH.

TeHOeHuuu U3BMEHEHUA OCHOBHDbIX XADAKMEPUCMUK IKOCUCHIEMDbL
8 npoyecce cykueccuu
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I'pynna npusHakoB TenneHuuu n3MeHeHus

DHepreTuka 1. Bo3spacTaer npoayKIHs OpraHMYeCcKOro BEIIeCTBa,
npoayktuBHOCTH (I1).

Bozpacraer 6uomacca opranusmos (b).

YBenuuuBaroTcs 3aTpaThl Ha Abixanue (/).

Otnomenue [1/]] npubmmkaercs xk 1 (IT/J] = 1 B kimumaxce).
Otnomenne b/I1 Bo3pacraer.

Rk~ wn

Kpyrosopor Bemects KpyroBopoT GMOreHHBIX 2JIEMEHTOB CTAHOBUTCS BCE OoJIee
3aMKHYTBIM.
YBenuuuBaeTcs BpeMsi 000poTa MUTATEIbHBIX BEIIECTB.

VBeInuMBaeTCs 3amac BayKHBIX OMOTeHHBIX DJIEMEHTOB.

H3menseTcs BUAOBOI COCTaB.

Bo3spacraer BunoBoe paznoobpasue.
YBeNM4UUBaKOTCA pa3Mepbl OPraHU3MOB.

VY CHOXHSIOTCA U yATUHSAIOTCS )KU3HEHHbBIE IIUKJIbI.
VYBeNMUMBAIOTCA B3aUMOCBA3U MEKY OpraHU3MaMHu.
VY CI0KHSAIOTCS LS U CETH ITUTAHHUS.

PasBuBaeTcs B3aMMOBBLITOAHBIN CHUMOHO3.

Crpykrypa
coo0I11ecTBa

NookrwhERWN

CtabuibHOCTH Bospactaer pe3ucteHTHast yCTOWYHBOCTD (YCTOMUHUBOCTH K
BO3JICHCTBUIO PA3IMUHBIX (JaKTOPOB).

Takum oOpa3om, o0IIass CTpaTerusi Pa3BUTUS HKOCUCTEM COCTOHMT B BO3pacTaHUH d((HEeKTUBHOCTH
UCIIOJIb30BAHUS SHEPIMU M OMOTEHHBIX 3JIEMEHTOB, JOCTI)KEHHH MAaKCHMAlbHOTO Pa3HOO00pas3us
BUJIOB U YCIIO)KHEHHH CTPYKTYPBI CUCTEMBI.

Buocdepa kak rinodaabHas IKocucTeMa

Hauano ydenust o Oumocdepe OOBIYHO CBA3BIBAIOT C MMeHEM ¢paHIly3ckoro Harypamucrta K.
Jlamapka. Ompenenenue Ouocdepbl Kak oco0oil ob6omouku 3emin U camo e€ Ha3BaHHE ObLIO
MIPEIOKEHO aBCTPUMCKUM reosioroM . 3toccoM B 1875 romy. Yuenue o Omocdepe coszmain
pycckuii yuénbiii B.M.BepHnanckuit.
CornacHo COBPEMEHHBIM MPEACTABICHUSM,

buocgepa — 3mo ceoeodbpaznaa obonouxa 3emau, cooeprcauwias 6cr0 CO60KYNHOCHIb

HCUBHIX OP2AHU3ZMO6 U MYy YACMb 6eujecmea njaaHemsvl, KOMopas HAXO0UmMcsa 6

HenpepvleHOM 00Mene ¢ OAHHBIMU OP2AHUSMAMU.
buocdepa oxBaThIBa€T HIKHIOK 4YacTb aTMocdepbl, ruapochepy M BEpXHUE TOPU3OHTHI
TuTOC(hepHl.
Ammocghepa — cazosasn obonouxa 3emnu, C8A3AHHAS C HeU CUNOU MANCECMU U NPUHUMAIOWASL
yuacmue 8 e€ CymouyHomM u 200060M epawyeHuu. ITo Hanbosee NErkas 000I0UYKa HalleH MIaHEeTHl,
rpaHyyalas ¢ KOCMUYECKUM IpocTpaHcTBOM. OHa HACKBO3b MPOHU3BIBAETCS MOIIHON paguarien
ConHia, KOTOpO€e ONpEneNsieT TEMJIOBOM PEKUM MOBEPXHOCTHU IJIAHETHI, BBI3BIBAET AMCCOLUALIUIO
MOJIEKYJI aTMOC(EPHBIX Ia30B U HOHU3ALUIO aTOMOB.
ATMocdepa comepkuT mo Macce: azora — 75,5 %, xucnopoma — 23,2 %, aprona — 1,3 %,
yraekucioro raza — 0,05 % u T1.1. HecMoTpss Ha HHUYTOXXHOE KOJMYECTBO AMOKCHJA YIiepoja,
HEeOOJIbIIIOE €ro YBEIMYeHHWE NPUBOAUT K MApHUKOBOMY 3(PQEKTy — ONAacCHOMY MOBBIIIEHUIO
temneparypsl 3emin. bianxe k moBepxnoct 3emi (20-30 kM) comepraTcs mapbl BOBI.
OnHMM M3 BaXHEUIIMX KOMIIOHEHTOB atmocgepsl sBisercs o30H Oz. Jlns ero obpa3zoBaHus
HEOOXOIUMBI CBOOOJIHBIE aTOMbI KHCIOpOJa, KOTOpPblE BO3HUKAIOT MPU PaA3NIOKEHUU MOJEKYI
KHCIopoaa moj Bo3zzaeicTBHeM KBaHTOB Y@ wu3nyuenuss ComHma. O30H oOpasyercss npu
CTOJIKHOBEHUU

O+0,=03
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B 10 ke Bpems 030H MOTJIONIAET YAbTPAPHOICTOBYIO paJMallHIO, pa3siarasich Ha MOJICKYJISIPHBINA 1
aTOMHBIN Kuciaopoa. Takum oOpa3oM, oOpa3oBaHUE U Pa3I0KEHUE 030HA CBSA3AHBI C MOTJIOLICHUEM
yabTpaduoneroBoii paguanun CosHIA, KOTOpas TyOUTeNbHA JJIs JKUBBIX OpraHn3MoB. OCHOBHas
Macca 030Ha pacnojaraercsi Ha BeicoTe 20 — 25 kM. O30HOBBIN CIOM UMEET HUCKIIOYUTEIHHOE
3HAYCHHE /ISl COXPAHECHUS KU3HH Ha 3eMiie.

ATmochepa AeTUTCS Ha CIIOH, PAa3IUYaOUINEcs TeMIIepaTypoid, CTETEHbI0 MOHU3AIMH MOJICKYI,
JIaBJICHUEM H JIp. TapaMeTpamu: Tporocdepa, crparochepa, mesocdepa, Tepmocdepa u sk30cdepa.
[InoTHOCTh BO31IyXa NOCTENEHHO YOBIBaeT, W arMocepa Oe3 pe3KUX TpaHMIl IMEPEXOTUT B
MEXKIUTAHETHOE MNPOCTPAaHCTBO. JKW3Hb OXBATHIBACT TOJIBKO HIDKHIOIO YacTb aTrMocdepsl —

Tporocdepy.

T'uopocghepa — npepvisucmasn 6oouas obonouxa 3emnu, 3auumaetr 71% momanu miuaHeTsl. OHa
HaXOJUTCS B BHJE NapoB M O0OJakoB B 3eMHOW arMocdepe, GopMHpyeT OKeaHbl U MOps,
CYILIECTBYET B 3aMOPOXEHHOM COCTOSIHUM B BHJI€ MOIIHBIX JIETHUKOB, IMOKPBIBAIOIIUX MOJSPHBIE
YUYacTKH CyIIH, 00pa3yeT MoJA3eMHble BoAbl. MUpoBol okeaH — 310 94 % Macchl IPUPOAHBIX BOJ,
noazemubie Boabl — 4 %, nequuku — 1,7 %, pedHbie BOJBI — 10™ %, 03épa — 0,02 %. I'mapocdepa
SBIISIETCA CPelol OOWTaHUS THIPOOMOHTOB, BCTPEYAIONIMXCS OT IUIEHKH TOBEPXHOCTHOTO
HATSDKEHHUST BOJABI JI0 MAaKCHUMAIbHBIX TIIyOMH MupoBoro okeana (10-11 kM), u mpakTuuecku
MIOJIHOCTBIO BXOAUT B COCTaB OMOChEpHI.

Jumocghepa — sepxnas meépoas obonouxa 3emnu, yacmes KOMOPOU 6xo0um 8 cocmas obuocghepui.
HaubGonee pacnpocTpaHEHHBIM 3JIEMEHTOM 3E€MHOH KOpBI SIBISIETCS KHUCJIOPOA, KOTOPBIH
ompezenser easa jau He nonoBuHy (47,3 %) maccel 3eMHOU Kopwl U 92 % e€ o0néma. Haunboinee
pacnpocTpaHEéHHBIE KOMITOHEHTBI 36MHON KOPBI: OKCUIBI KPEMHUS, TFOMHHHUS, KAJIBIIUS, MarHus,
Kenesa, HaTpus, kanus U Bofda. [IpeobpazoBanue nutocdepsl )KUBBIM BEIIECTBOM HAYaJIOCh OKOJIO
450 MuTH. JIeT Ha3aJ ¥ IPHUBEIIO K MOSBICHUIO MTOYBHI, HACEIEHHOW KUBBIMU OpraHu3Mamu (10 §-10
M OT MOBEPXHOCTH). PaKTOPOM, OTPAaHUUYUBAIOIIUM PACIIPOCTPAHEHUE KU3HU BIIyOb, SIBISETCS B
OCHOBHOM BBICOKAsi TEMIIEpaTypa.

Bepxnsas epanuya d6uocgepsvi 00yclaBIMBaeTCsl JIydUCTON Hepruei, yousaromeil BCE€ KuUBoe, T.€.
€CTECTBEHHON BEpPXHEH IpaHULEH SBISAECTCS O30HOBBIM JKpaH, PACIOJOKEHHBIM Ha PACCTOSHHUU
OKOJIO 16 KM OT IOBEpXHOCTH 3€MJIM Ha IOJIFOCAX U 10 25 KM Haj 3kBaTopoM. Ho TosbKO HEMHOrne
NTHUIBI TOJTHUMAIOTCS J0 BBICOYAMIIIMX TOPHBIX BEPILUH, T.€. 10 7-8 kM. HeT Hu oHOrO Opranusma,
KOTOPBII Bcerja Obl %K1 B BO3YIIHON cpenie. BepxHsis rpaHulia >ku3Hu B ropax pacteHuit — 6200
M M3-3a HEXBATKH YIJIEKHUCIIOr0 rasa A (OTOCHHTE3A.

Huoicnaa epanuya ocusnu B IuTOC(hEpe TEOPETUUYECKH OMNpEAETseTcs BBICOKOW TemmepaTypoi.
Temnepatypa 100°C mpencraBisieT HENPeoAONUMYIO nperpany. KuBble OpraHu3Mbl B TPELIMHAX U
HE(TEHOCHBIX CKBa)XMHAX MOTYT BCTpeuaThCs Ha MIyOMHE 1O 3 KM OT 3€MHOH NMOBEpXHOCTH. B
MOpsIX MpeneiabHas Ui JKU3HM TemrepaTypa BcTpeuaeTcss Ha riiyouHe okojo 10 km. Taxum
oOpa3oMm, TonmuHa Ouochepsl He Oonee 20 KM, HO OCHOBHas Macca >KMBOTO BEIIECTBa
CKOHIIEHTPUPOBAHA B IPUIIOBEPXHOCTHOM cJ10€ TONKHON 50-100 M — 3T0 BBICOTA JIECHOTO IOJIOTa
U TIyOMHAa TPOHUKHOBEHUS OCHOBHOM Macchl KOpHeH. B 3Tux ke rpaHunax CKOHUEHTPUPOBAHBI
Ha3eMHbIC U TTOYBEHHBIE KUBOTHBIE U MUKPOOPTaHU3MBL. B okeaHe Hanbosee 00XKHUTHI pacTECHUSIMU
U KMBOTHBIMH OCBEIIa€MbIE COJHIIEM U MporpeBaemMblie 10 riayouHsl 10-20 M NpUNIOBEpXHOCTHBIE
TOJIIX BO/BI. B 3TOM TOHKOM ciioe 6rocdepsl ckoHIeHTpupoBaHo 6onee 90% GruomMacchl pacTeHU
U )KMBOTHBIX. buocdepa siBisiercst camoil 00JIb1I0M, T1100aTbHON SKOCUCTEMOH.

Cornacno B.M.Bepuaackomy, BemecTBo OMOCHEpbl COCTOUT U3:

*  JKusoeo sewyecmea — GuoMacchl COBPEMEHHBIX JKUBBIX OPraHU3MOB.

* buocennoco eewjecméa — BEIIECTBA, MPEOOPA30BAHHOIO JIEATEIBHOCTHIO  >KHUBBIX
opranu3smMoB - Bce (Gopmbl aeTpuTa (MEPTBOE OPraHMYECKOE BEIIECTBO, MPOIYKTHI
BBIJICJIEHUSI M paclaja OpraHu3MOB), a Takxke Topd, yroiab, HepTb U raz OMOreHHOIro
MIPOUCXOXKICHHUS.

* buokocnoeo sewjecmea — cMeceil OMOTeHHBIX BEILECTB C MUHEPAIbHBIMH ITOPOIaMH (T10YBa,
WIIbI, IPUPOJHBIE BOBI, ra30- U HE(TEHOCHBIE CIAHIIbI, YaCTh OCAJ0YHBIX KApOOHATOB).

» KocHozo eewjecmeéa — TOPHBIX IOpPOJ, MMHEPAJIOB, OCAJKOB, HE 3aTPOHYTBHIX MPSMbIM
OMOre0XMMHUYECKUM BO3/ICHICTBHEM OPraHM3MOB.
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KonuyectBa XuBOro, OWOT€HHOr0O W OHMOKOCHOTO BEIIECTBA B OHOC(EpEe COOTHOCATCS Kak
1:20:4000.

Coenacno cospeMeHHbIM 8033PEeHUAM, 8 NOHAMUe OUocpepsl credyem GKIIUAMb MOAbKO HCUBOE
sewecmeo (COBOKYNHOCb HCUBBIX OP2AHUZMOB) U COBPEMEHHOe DUO2EHHOe 8euecmeo (eeujecmad,
nompeb.isiemvie, npeoopaszyemvle Ui NPOU3BOOUMbBLE HCUBBIMU OPSAHUSMAMUL).

Kugpoe Bemecrso

Kueoe sewgecmeo duocghepsl 3aH1MaeT HUYTOKHOE MIPOCTPAHCTBO B 00BEME BCErO 3eMHOTO HIapa.
[Iupokoe pacnpocTpaHEHHE ATOr0 TEPMUHA CBS3aHO TIJIaBHBIM oOpa3oM ¢ paboTamu
B.N.Bepranckoro. OH sICHO TIOKa3all, 4TO BCE KOJWYECTBO YKUBBIX OPraHU3MOB 3eMJIM OOpa3yroT
€IMHOE 1IeJI0€ — )KMBOE BEIIECTBO IUIAHETHI.
CBolicTBA JKHBOI'0 BelIeCTBA:

1. cnocoGHOCTH OBICTPO 3aHMMaTh Bc€ cBOOOaHOE mpocTpaHcTBo. B.M.BepHanckuii Ha3Ban

3TO CBOMCTBO «BCIOJTHOCTBIO KU3HI.
2. JIBIKEHHE HE TOJBKO IMACCHBHOE (IOJ JCUCTBHEM CHIIBI TSKECTH, HAmpUMep), HO U

aKTUBHOE.

3. ycroitumBocTh ((pu3mueckas W XUMHUYECKas) MPH KU3HH M OBICTPOE PA3JIOKEHHE MOCIe
CMEpTH.

4, azalrTanus K UK3SMCHAIOMUMCA YCIIOBHUAM KU3HU.

5. (eHOMEHaNbHO BBICOKAas CKOPOCTh NMPOTEKAHUS XUMHUYECKUX pEeaKklUi — B ThHICAYM pa3

ObICTpEe, YEM B HEKMBOM BEILIECTBE.

6. BBICOKas CKOPOCTh OOHOBIIEHHS (CKOPOCTH OOHOBIICHUS B CpeaHEM I Ouocdepsl — 8 JeT,
Juist cyiid — 14 ner, uis okeaHa (IJIaHKTOH) — 33 1Hs).

7. OTIMYUTENBHON OCOOCHHOCTHIO JKMBOTO BEIECTBA SBIAETCS TO, YTO CJararoliue ero
WH/IMBUIYAJIbHBIE XUMAYECKHE COeMHEHNs (Oenku, (hepMEHTHI U T.J.) YCTOWYHBBHI TOIBKO B
JKUBBIX OpraHu3Max (B 3HAYUTENBHOM Mepe 5TO XapaKTepHO U JUIsI MUHEPAIbHBIX
COCMHEHUH, BXOIINX B COCTAaB JKUBOTO BEIIECTBA).

buoreoxumuueckue q)yHKIII/lI/I JKUBOT0 BeieCTBa

bnaronaps cnocoOHOCTH TpaHC(HOPMHUPOBATH COTHEUHYIO SHEPTHIO B SHEPTUI0 XUMUYECKHUX CBSI3€il
pacTeHus U APyrue OpraHu3Mbl BBHITIOMHSIOT sl GyHIaMEHTAIbHBIX OMOT€OXUMUYECKUX (DYHKITUI
IUTAaHETapHOr0 MaciiTada.
Ilepsas ¢yukyua — easoeasn. JKuBble BellecTBa TMOCTOSSHHO OOMEHHBAIOTCS KHCIOPOIOM H
YTJIEKHUCIIBIM Ta30M C OKpYXKaroIIel cpenoi B mporeccax (OTOCHHTE3a W JbIXaHUS PACTCHHUN U
JKUBOTHBIX. PacTeHusi chIrpaiu pemarolyl0o pojib B CMEHE BOCCTAHOBUTEIBHOM Cpeabl Ha
OKHUCJIUTEIbHYIO B FT€OXUMUYECKON 3BOIIOIMH IIJIAHETHI U B (POPMUPOBAHUU COCTaBa COBPEMEHHOM
atMoceppl. OHU CTPOTO KOHTPOJUPYIOT KOHIIEHTPAIIMM KHCIOpOAAa W YIIIEKHCIOro rasa,
ONTUMAJIbHBIC U1 BCEH COBPEMEHHOW OMOTHI (OMoTa — Jr00asi MpOCTPaHCTBEHHAsT COBOKYITHOCTD
BCEX KUBBIX OPTaHU3MOB).
[Ton3emHble roproure Ta3bl MOPOXKIEHBI KU3HBIO, OHM SBISAIOTCA MPOAYKTAMH Pa3IOKEHUS
OpPTaHMYECKUX BEIIECTB PACTUTEIHLHOTO MpoucxoxaeHus. Hanbonee pacnpocTpaHEHHBIM SIBIISETCS
OOJIOTHBIN ra3 — METaH.
Bmopasa ¢ynxkyusa — xonyenmpayuonnas. OpraHu3Mbl HAKaIUIMBalOT (KOHLIEHTPUPYIOT) B CBOMX
Telax MHOTHME XUMHuYeckue sneMeHThl. Ha mepBom mecte ctouT yriaepoa. B yrie conepikanue
yriaepoja Mo CTETEeHU KOHIICHTPAIMH B THICSYM pa3 OOJbINE, YeM B CpPEeIHEM IS 36MHON KOPBI.
HedTp — KOHIIEHTpaTOp yriepoaa 1 BOAOPOAA, OCKOJIBbKY OHU UMEIOT Ouo2eHHOe TIPOUCXOKICHHE
(T.e. 00pa3oBamUCh B pe3yjibTaTe XUZHEACSITENLHOCTH WJIM U3 OCTAHKOB JKHUBBIX OPraHU3MOB).
[lenble ropHbIe XpeOTHI CIOKEHBl OCTAHKAMM KHBOTHBIX C W3BECTKOBBIMU COCTABIISIIOIIMMHM, TJE
BaXHOE MECTO 3aHUMAeT Kanbluil. @ocdop HAKATUIMBAETCS B KOCTAX IMO3BOHOYHBIX KHUBOTHBIX. Y
3HAYUTENIbHOM YacTH JKeJIe3HBIX Py UMeeTcs OnoreHHoe mpoucxoxaeHue. OHU GOpMUPYIOTCS O
JeCTBUEM KelIe300aKTepHiA.
Tpemvsa ¢ynkyua — oxuciumenbHo-eoccmanogumenvHas. MHorue BeliecTBa B MPHUPOAE KpaiiHe
YCTOWYHMBBI U HE TIOJBEPralOTCsS OKUCICHHUIO MPU OOBIYHBIX YCIIOBUSAX, HAIIPUMEP, MOJEKYIISPHBIMA
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a30T (OMH W3 BaXHEHIIMX OMOTEHHBIX 3JIEMEHTOB). HO JKMBBIC KJIETKM PacroyiaraloT HacTOJBKO
3pPEKTUBHBIMU KaTamu3aTopaMd — (EepMEHTaMH, YTO CIIOCOOHBI OCYLIECTBISATH MHOTHE
OKHCIIUTEIIHO-BOCCTAHOBUTENBHBIE PEAKIMM B MIJUIMOHBI pa3 OBICTpee, YeM 3TO MOXKET
IPOMCXOIUTH B HEXKUBOM MTPHUpOIE.

B nporuecce kn3HEAEATENILHOCTH U MOCIIE CBOEH TMOETH OPraHU3MEI (B IEPBYIO O4Yepeb 0COObIe
OakTepun), OOMTAIONIME B Pa3HBIX BOJOEMAX, PEryIHUPYIOT KUCIOPOJHBIA PEXUM M TEM CaMbIM
CO3JAI0T YCJIOBHS, OJAaronpusATHBIC Ui PAcCTBOPCHMS WM OCWKACHHS psla METaLIOB C
MepEMEHHOM BaJICHTHOCTHIO (3KeIe30, MapraHell u JIp.)

Yemeépmas ¢yukyusa — buoxumuyeckas. OHa CBsi3aHa C POCTOM, Pa3MHOXKEHHUEM U MTepeMEelIEeHUEM
KUBBIX OPTraHU3MOB B IIPOCTPAHCTBE, C UX PACIPOCTPAHEHUEM B pa3HbIe reorpaduyeckue 00macTu.

Ilamasa gyukyus — snepeemuueckas. Ponb 3eNEHBIX pacTEeHHM 3aKIO4YaeTcs B TOM, YTO OHH
notpedisaror sHepruto ConHia B mpouecce (OTOCHHTE3a M HAKAIUIMBAIOT €€ B BHUJEC SHEPTHH
XUMHUYECKHX CBS3EH CHHTE3UPYEMBIX OPraHMUECKUX BEIIECTB.

[To coBpeMEHHBIM OIIEHKaM, 001Iee KOJIMYECTBO MACCHI JKUBOTO BelIeCTBa paBHO 2420 MIIp. T, 4TO
MEHBIIIE OJHON MIILTHApIHOM Macchl 3emiind. Eciiu Maccy *KHBOTO BEIIECTBA PACIpe/IeIUTh 10 BCeil
MOBEPXHOCTH IUIAHETHI, TO MOIXY4YUTCs caoi Beero B 1,5 cM. JKuBoe BelecTBo Ouocdepsl Ha 98,6 %
MPEeJICTaBICHO OMOMACCON HA3eMHBIX PACTEHUH.

Pacnpenesnienne xxu3au B Ouochepe

Ha nosepxHocTu 3emiiu B HacTOsIEe BPEMs IOJIHOCTBIO JIMIIEHBI )KUBBIX CYLIECTB JIUIIb 00JIACTH
OOLIMPHBIX OJIEACHEHUN M KpaTepbl JeHCTByroluX ByinkaHoB. B.M.Bepnanckuil ykaspiBai Ha
«BCIOJTHOCTB» JKM3HU B OHocdepe.
Kpaiinue npenensl Temreparyp, KOTOpPbIE BBIHOCAT HEKOTOPbIE ()OPMBI JKU3HH, - OT MPAKTUYECKU
abcomotHoro Hyns o +180°C. JlaBneHue, mpU KOTOPOM CYIIECTBYET KHM3Hb, - OT JOJeH
atMocdepsl Ha OOJIBIION BBHICOTE IO THICAYN U OoJsiee aTMocdep Ha Oonblux riayouHax. Jms psnaa
OakTepuil BepXHUE KPUTHYECKHE TOUYKU JaBlieHHs JiexxaT B oOmactu 12 teic. atM. C npyroi
CTOPOHBI, CEMEHa M CIHOphl pacTeHWH, MeJIKHE JKUBOTHbIE B aHaOWO3€e COXPaHSIOT
KHU3HECTIOCOOHOCTbH B MTOJTHOM BaKyyMe.
JKuBble OpraHu3mMbl MOTYT CYIIECTBOBAaTh B IIMPOKOM JHANa30HE XUMHYECKHX YCIOBHH CpEIbl.
[TepBble kMBBIE CyIIEeCTBa 3eMJIM KWK B OECKHUCIOPOAHON aTMmocdepe. YKCyCHblE HEMaTOMAbl
OOMTAIOT B YaHax ¢ OpOJALIUM YKCYCOM. Psij MUKpOOpPraHM3MOB JKMBET B KOHIIEHTPHUPOBAHHBIX
pacTBOpax cojei, B TOM 4HCIe MEIHOT0 Kynopoca, (hTopuaa HaTpHs, B HACBIIEHHOM PacTBOpe
noBapeHHOM conu. CepHble OakTepuM BBDKHBAIOT B KOHIEHTPHUPOBAHHBIX pacTBOpax CEpHOMN
KHCIIOTBI.
HekoTopsie oco0o ycroitunBbie (OpMBI MOTYT CYLIECTBOBATH AK€ MPH JACUCTBUNM MOHU3HPYIOLIEH
panumarmu. Hampumep, psn uHY30puil BbIIEp)KMBAET H3JIyueHHe, MO J03¢ B 3 MIH. pa3
NPEBBIIIAIOIIEE E€CTECTBEHHbIM paJUOaKTUBHBIA (OH Ha MOBEPXHOCTU 3€MIIM, a HEKOTOphIe
OaxTepun 0OHapY EHBI Jake B KOTJIaX sIIEPHBIX PEaKTOPOB.
BBIHOCIMBOCTD JKM3HU B LIEJIOM K OTJENBHBIM (pakTOpam cpeibl MIMpe AWAna3oHOB TeX YCIOBHUH,
KOTOpBIE CYIIECTBYIOT B coBpeMeHHOW Ouocepe. Kusup, Takum oOpa3zom, obOmnagaer
3HAUUTENBHBIM «3allacoOM IPOYHOCTH», YCTOMYMBOCTU K BO3JACHCTBUIO CPEIbl U MOTEHLHAIbHON
CIOCOOHOCTBIO K ell€ 0oJbLIEMY PACTIPOCTPAHEHHUIO.
Hapsany ¢ sTum pacnpenenenue xu3Hu B Onocdepe oiinyaercs: KpaiiHel HepaBHOMEpHOCThI0. OHa
cnabo pa3BHUTa B MYCTHIHAX, TyHIpaX, INTyOMHAX OKeaHa, BBICOKO B ropax, TOrJa Kak B JPYTruUx
y4yacTkax Ouocdepbl upe3BblYaiiHO 0OMIbHA U pa3HooOpa3Ha. Hanbonee BbICOKAa KOHIEHTpalUs
’KMBOTO BEIIECTBA HA IPAaHUIIAX pa3jiela OCHOBHBIX CpeJl — B MOYBE, T.€. IOTPAHUYHOM CJI0€ MEXKIY
autocdepoil 1 aTMocepoil, B MOBEPXHOCTHBIX CIIOSIX OKeaHa, Ha THE BOJOEMOB U OCOOEHHO TaM,
I7le BCe TPU CpeAbl — I0YBA, BOJA M BO3AYyX — OJU3KO COCEACTBYIOT JIpYr ¢ JIpyrom. Mecra
HanOoJbIIel KOHLEHTpAallMH opraHu3sMoB B Ouocdepe B.M.Bepnaackuii HazBan <«IUIEHKaMHU
KU3HI.

Ha cy1ie MOXHO BBIIETIUTD ABE NIEHKU HCUSHU.
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" Ha3eMHas IUICHKA JKU3HHU;
" [IOYBEHHAas IJICHKA KU3HU.

B okxeaHe BBIENSAIOT /BE KU3HEHHbIE NUIEHKH (IUIAHKTOHHYIO W JOHHYI0). B noHHO#
IUIEHKE XKU3HU KuBeT 157 Thic. u3 160 ThIC. BUAOB MOPCKMX >KMBOTHBIX. KOHILIEHTpalus >KuBOro
BEILIECTBA B JIOHHOW IIEHKE wIenb(a MOeT ObITh BechbMa 3HauurTenbHOM. Ho Bce ke B HamOonee
TITyGOKOBO/IHBIX yYACTKAX OKeaHa bromacca coctapiser MeHee 1 r Ha 1m’ jHa.

Ecin  oOpa3oBaHue IUIaHKTOHHOW IUIEHKM JKM3HM OOYCIIOBJIEHO IPEXJE BCEro
IIPOHUKHOBEHUEM COJIHEYHOI'O CBETa B BEPXHME CIIOM OKE€aHa, TO CKOIUIEHME >KU3HM B JTOHHOMN
IUIEHKE OIpejessieTcss MOTOKaMHM OTMEpIIMX OpraHu3MoB. [loaToMy Mexay pacipeneieHueM
Ovomacc IUIAHKTOHHOW M JOHHOM IUIEHOK JKHW3HM CYIIECTBYET TECHas KOPPEISLUOHHAS
3aBUCUMOCTb: Y4YacTKaM C BBICOKOH OMOMAaccoil IJJaHKTOHAa COOTBETCTBYIOT YYacTKU C
MOBBIIICHHBIM COJICPKAHUEM KHUBOT'O BEILIECTBA HA JIHE.

I'eoxumuueckan paﬁoTa JKHBOTO BelIeCTBa

Bech ik 3emiu — Bee € manamadThl, aTMocdepa, XUMUISCKUI COCcTaB BOJl — BCE 3TO 00s3aHO
CBOMM IPOUCXOXKJICHUEM MPEXKIE BCEro JKU3HU. VIMEHHO JKHW3Hb, WM, Kak TOBOPUI
B.U.Bepnaackuii, ocusoe ewyecmeo, UCIONb3Ysl YHEPTUIO, MPUXOAIIYI0 HAa 3eMIII0 U3 KOCMOCa
(mpexxne Bcero ot ComHua), mpeoOpasyeT MEPTBoe (KocHoe, 1O TepMuUHOIOTMU BepHanckoro)
BemectBo. B.M.BepHaackuii momyuEpKuBai, 4TO HCUBOE BEU4ECHMEO — CAMAA AKMUBHAA (opma
mamepuu 60 Bcenennoii, oHO 3a BpeMs CBOEro CYIIECTBOBAaHUS IOJHOCTHIO Mpeodpa3zoBasio
BepxHue oOosouku 3emau. Oxono 99% Bcero BellecTBA B BEPXHUX CJIOSX JHUTOC(HEPHI
TpaHcOpPMHUPOBAHO (BUAOM3MEHEHO) >XMBBIMU OpraHu3MaMH. boiblias 4acThb MOBEPXHOCTH
3€MHOI'0 I1apa MOKpPbITa BTOPUUHBIMU OCaJ0YHBIMU IOPOJIaMHU, KOTOPBIE SBJISIOTCS pe3yIbTaTaMU
KU3ZHEJEATENIbHOCTH KUBBIX opranu3moB. Ilo muenuto B.M.Bepnanckoro, B npupoae HeT Oosee
MOII[HOM re0JIOTHYECKON CUJIbI, UEM JKUBBIE OPTAHU3MBI U TIPOAYKTHI UX JKU3HEAESITEIbHOCTH.

B Ouocdepe B pesynpTaTe >KU3HEIEATEIBHOCTH MHKPOOPTaHM3MOB B OOJBIIUMX MaciITabax
OCYIIECTBIISIOTCA TaKHMe€ XMMMUYECKUE IMPOIIECChl, KAK OKHCIEHHUE U BOCCTAHOBJICHHE 3JIEMEHTOB C
NEpPEeMEHHOI BaJIeHTHOCTBIO (a30T, cepa, Kelle30, MapraHen W Ap.). I'eomoruueckue pe3yabTaTbl
JESTEIbBHOCTH 3TUX MUKPOOPTraHU3MOB MPOSIBISIOTCS B 00pa30BaHUU OCAZOYHBIX MECTOPOKIEHUIN
cephl, 3aexel cyab(puI0B METAIIIOB, B BOSHUKHOBEHHH KEJIE3HBIX M JKEJI€30MapPTaHIeBbIX PY/I.

3a cy€T JKU3HEEATEIbHOCTH OIPOMHOIO YHCIa TeTepoTpo(doB, B OCHOBHOM IpHOOB, )KMBOTHBIX U
MHUKPOOPIaHU3MOB, MPOMCXOJUT TMTaHTCKas B MaciuTabax Bcell 3emi paboTa MO Pas3ioKEHHIO
OpraHMYECKUX OCTAaTKOB. Pa3lokeHue OpraHM4ecKuX COEIMHEHUH B KOHEYHOM CYETE 10
YIJIEKHUCIIOrO T'a3a, aMMHaKa U BOJIbl, @ B aHaPOOHBIX (OECKUCIOPOIHBIX) YCIOBUSAX — J0 BOJOPOJA
U YIJIEBOJOPOJOB MpPENCTaBIseT Ipolecc MHUHepanu3auuu. [IpoaykTbl MuHepalu3alud BHOBb
UCTOJB3YIOTCS aBTOTpodamu (pacteHusimu). [IpupogHbie Bobl, 0OOTaIieHHble STUMH POIYKTaMHU
MUHEpPATN3aL1H1, CTAHOBATCS XUMUYECKU BBICOKOAKTUBHBIMH U Pa3pylIaloT TOPHbIE MOPOIBI.
Kpowme Toro, B no4Be 4acTh BEIIECTB apOMaTHUECKON IPUPOJIBI IO/ BIUSHUEM JKU3HEAEATEIBHOCTH
MUKpPOOPTraHU3MOB BHOBb KOHJIEHCHUPYETCSI C 0Opa30BaHMEM CJIOKHOTO KOMIUIEKCA CO€AMHEHUN —
IIOYBEHHOI0 T'ymyca (pas3jIMuHble I'yMYCOBBIE KHCJIOTBI MU HX coiM). 'ymyc sBiseTcs OCHOBOM
MOYBEHHOTO TJIOI0OPOIHMSL.

Kucnopoa armoceps! HaKoIUIeH 3a cYET (POTOCUHTE3A, OCYILIECTBIIIEMOTO 3eEHBIMU PACTECHUSIMU.
B BepxHux cnosix tponocdepsl noa BiausHueM Y@ uzmydeHUs U3 KUCIOpoJa 0Opa3yeTcsl O30H.
CyiiecTBOBaHHE 030HOBOTO 3KpaHa, TaKUM 00pazoM, - TaKkKe pe3yibTaT ACATEIbHOCTH KHBOTO
BEleCTBa, KOTOpoe, Mo BelpakeHuto B.J.Bepnanckoro, «kak Obl camo co3maér cebe obOmacthb
KUZHU».

VYrnekucnelii ra3 moctymnaer B arMocdepy 3a Cu€T JbIXaHUS BCEX OpraHu3MoB. BTopoii, MeHee
MOIIHBIM €r0 UCTOYHMK — BBIJIEICHHUE 110 TPELIMHAM 3€MHOM KOpPbI U3 OCaJ0YHbIX MOPOJ 3a CUET
XUMHYECKHUX MPOLECCOB, COBEPIIAOLINXCS MO/ IeHCTBUEM BBICOKHX TemmepaTyp. OH Takke UMeeT
OuoreHHoe mpoucxoxjaeHue. He cBs3aHHOE C JEATETBHOCTHIO JKUBBIX OPraHU3MOB — 3TO
BBIJICJICHHE VYIJEKHUCIOrO Ta3a HENOCPEICTBEHHO M3 MAaHTUM 3€MJIM IIPU  BYJIKAHMYECKHUX
u3BepxkeHusix. Ho ero xonuuectBo coctasisieT auiib 0,01 % OT yriekuciaoro rasa, BbIIEIEHHOTO
KUBBIMU OpraHU3MaMH.
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A30T aTMOcdepbl XUMHUYECKH WHEPTEH, HO €r0 YCBAaWBAIOT M3 arMoc(hepbl MHOTHE OPTaHU3MBI —
a30TPUKCATOPHI, TOCIE WX CMEPTH OH IMEPEeXOJUT B JOCTYIHBIE PACTCHUSM COCIUHEHUS U
BKITIOYAETCS B LIEMH IMATAHUS U PA3TIOKCHHS.

K rasam opraHn4eckoro MpOUCXOXKICHUS OTHOCATCS TAKKE CEPOBOJIOPOJA, METaH U MHOXECTBO
JPYTUX JIETYYHX COCJMHEHWH, CO3/]aBacMbIX JKUBBIM BEUICCTBOM. 3a OJIMH JCHb, Hampumep, | ra
MO>KKEBEJIOBOTO JIeCa MOKET BBIJICIHUTH B aTMocdepy 10 30 Kr IeTy4nx BEmecTB -(hDUTOHIIHIOB.
[Mpoxyuupyss ¥ moTpedisisi ra3oo0pa3HbIe BEIISCTBA, OPraHU3MbI OHOC(EpPHI MOICPKUBAIOT
MOCTOSTHCTBO COCTaBa BO3IYLITHON 000JI0YKH 3eMITH.

Bcé BhIIIepaccMOTPEHHOE — ATO cpedoobpasyrowas (yHKyus KUBBIX OpraHn3MoB. Ho UM npucyma
TaKXKe cpedope2yrupyrowas QyHkyus, T.e. OMOTHUECKas peryisius OKpyXaromei cpeasl. buora B
ro0abHOM MaciiTabe CrocoOHa ¢ OOJNBIIONH TOYHOCTBIO M JIOJTOE BpEMs MOIJIEPKUBATh Ha
MOCTOSIHHOM YPOBHE Ba)KHBIC MapaMeTphbl OKPYXKAIOMICH Cpeabl, HECMOTPSI Ha HCKIIOUYUTEIBHYIO
CIIOKHOCTh peryJupyeMoil cucteMbl. Takum o0pa3om, Ouorta Ouochepsl GOpMHPYET H
KOHTPOJIMPYET COCTOSIHUE OKPYKAIOLIEH Cpeibl.

Pa3nen 2. 3arpsizHeHne OKpYy:Kaloliei cpeasbl

Tema 2.1. 3arpsi3HeHue arMocgepHOro Bo3ayxa. 310poBbe 4esjoBeka. [JodajabHbIE
IKOJI0rHYecKHre MpodJieMbl
3arpsisHUTEH Hapymenne 310poBbsl yejioBeKa
Tennogvle 3n1ekmpocmanyuu
[Ib11B, 30712, copeprkamas [ToBpexkneHre  CIM3UCTBIX OOOJIOYEK TIJIa3 W BEPXHUX

JAUOKCHU KPECMHUA U
COCAMHCHUA MCTAJIJIOB

IbIXaTeNbHbIX MyTed. @uOpo3HbIE H3MEHEHUS B JIETKUX.
Cwmuko3. [loBbllIeHHE CMEPTHOCTH OT paka JETKOTO U
KUIIICYHHKA.

Pazapaxkenue xoxu. OtpaBienusi. AGCopOIus cCojiel MBIIIbsKA
B JKKT, nérkux m koxe. PazapakeHue CIM3UCTON 000T0UYKH
BEPXHUX JbIXaTEIbHBIX MYyTEW, MOBBIIIEHHUE 3a00JIEBAEMOCTH
TOH3WJUTUTOM, (ApPUHTHUTOM, OTEKM BEPXHHX JIBIXaTEIbHBIX
nyteld. CHHKeHHe reMorioonHa.

[ToBrimeHune 3a001€Ba€MOCTH PAKOM JIETKOTO.

MBbILIBSIK, BaHAOUN, PTYTh,
CBHUHEI]

Caxa, sBisromascs
HOCHUTEJIEM CMOJIMCTBIX
BEILIECTB, B T.4. OeH3anupeHa
Jlnokcun cepbl OO1iee oTpaBieHHE OpraHU3Ma, MPOSBIISAIONIEECS B U3MEHEHUH
CcOCTaBa KpOBH, MOPAKEHWU OPraHOB IbIXaHMs, IOBBILICHUH
BOCIIPUMMYMBOCTH K HWH(QEKUMsIM, HapylleHud oOMeHa
BeIllecTB. BpOHXUT, KOHBIOHKTUBUT, pUHUT, OPOHXOITHEBMOHMS,
acTMa, aJlJIepru4ecKre peakiiu, OCTpble 3a00JIeBaHNs BEPXHUX
JIbIXaTeNNbHBIX MMyTeH U CUCTEMBI KPOBOOOPAIIIEHUS.

[Ipy  KpaTKOBpEMEHHOM  3arpsi3HEHHMM —  pa3Apa)keHHe
CJIM3UCTON 00OJIOYKH TJia3, 3aTPYAHEHHOE JbIXaHUE, TOJOBHBIE
0071, TOITHOTA, PBOTA.

Oxcupl a3oTa Pe3koe pazgpaxkenwe JIETKMX W JbIXaTeIbHBIX IYyTeEH,
BO3HMKHOBEHHE B  HHX  BOCHAJUTEIBHBIX  TMPOIECCOB,
oOpa3oBaHME  METreMOrJIOOMHA, TOHWXEHHE  KPOBSHOTO
JaBIIEHHUS.

Amomnvie

IIeKMPOCMAHYUU.

PammoaxkTrBHBIE H30TOIIEI VBennueHue 3a00/1€BaEMOCTH 3JIOKQYE€CTBEHHBIMU

(cTpoHmus, 1e3us, ofa, HOBOOOpazoBaHusMHU. [Ipu XpOHUYECKOM BO3JIEHCTBUU —

KoOabTa, MapraHiia u jip.).
TepmasibHOE 3arpsi3HEHUE,
MOBBIIIAOIIEE TOKCUYHOCTh
3arpsiI3HUTENEN, HaXOASIIUXCSI

HapyIIeHUE HEPBHOU AeATeIbHOCTH, (DYHKIIUU MOJOBBIX XKele3,
KKT, opranoB JbIXaHusi, J€AT€IbHOCTH CEPJIEYHO-COCYAUCTON
CUCTEMBI.
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B BOJC

Komounamot uépnoii
Memanaypzuu.

Oxkcup yriepoja, THOKCUT
Cepbl, MbLIIb, OKCUJIBI a30Ta,
CEpOBOIOPO, aMMHUAK.

VYrneBoaopoasl, B T.4.
OeH3anupeH

[Mupuaun, 6en3oin, Gpenon

A»5p0301b Maprasua

Abp030Jb OKCHJIa XpoMa

CoennHennsd BaHa A

VY nereil — kaTap BEPXHUX JbIXATEIbHBIX IyTEH, BOCHAJICHHUE
NETKNX, OPOHXWT, KOHBIOHKTHBUT, YXYIIICHHE (PUINIECKOTO
pa3BUTHUA M OOIIETO COCTOSIHUSI 37J0POBBS, IOBBIIICHHE
3a00J1IEBa€MOCTH.

[ToBbimeHne 3a0601€Ba€MOCTH U CMEPTHOCTH OT pakKa JIErkoro.

CunbHO BBIpRXKEHHOE pasfpaxkarolee M OOIIETOKCHYECKOE
JEHUCTBUE HA CHCTEMY KpPOBH M LEHTPAIbHYIO HEPBHYIO
cucreMy. PasgpakeHne BepXHUX  ABIXATENbHBIX  ITyTEH,
CJIN3UCTON 00OJIOUKH IJ1a3, KOXKHBIX [IOKPOBOB.

[TopaskeHne HEpBHOW CHCTEMBI, MOBBIIIEHHE 3a00JE€BaEMOCTH
nHeBMOHUEH. Mopdonornyeckre n3MeHeHHs B KOpe TOJIOBHOTO
MO3ra.

[ToBbIieHne 3a00J1€Ba€MOCTH M CMEPTHOCTU OT paka JIEFKOro,
XPOHMYECKOE BOCHAJICHHUE AbIXATEIbHBIX IyTeH. BiusHue Ha

cucremMy KpoBu. HapymieHue  JeATelbHOCTH — CEpACHHO-
COCYJIUCTON CUCTEMBI.
Paznpaxenune BepXHMX JbIXaTelIbHbIX MyTel. I3MmeHeHue

N€royHoM TKaHW. BnusHue Ha OOMEHHBIC IIPOIECCHl U
LEHTPAIbHYIO HEPBHYIO CUCTEMY.

I[eemnaa memannypzus.
Jlvokcua cepbl, OKCHUT
yriepoaa

A3p0o30511 COeMHEHUN
CBHHIIA

A3p030JI1 HUKENS U €ro
COeTUHEHNN

Abnpo3onu kobanbTa

®dtop razoo0pa3HbIil,
bTopuCTHIi BOAOPOS,
bTOpHIBI KPEMHUS U
ATIOMUHHS

Pecniuparopusie 3ab601eBanus.

IloHmkeHue axTUBHOCTH DH3MMOB, W3MEHEHHE 3alllUTHBIX
MEXaHU3MOB oOpraHn3ma. QOyHKIHMOHAJIbHBIE U OPraHUYECKHUE
HapylIEHUs CEpAEYHO-COCYAUCTOW cucreMbl. IlopaxkeHus
HEPBHOM CUCTEMBI. PaccTpoiicTBa NCUXMKH, HApPYIIEHHE XOAa
CHUHTE3a PHK. beicTpas YTOMIISIEMOCTb, BSUIOCTb.
@yHKIMOHANBHBIE  HapymieHus redeHu, mnouek, JKKT.
[ToBbiieHMe  3a00€BaEMOCTH  PAaKOM  IOYEK, JKENyJKa,
KMIIeyHuKka. HakxoruieHue B opraHu3me cBUHIA (B KOCTSX,
KpoBH, Moue). CokpalieHue
MIPOJOJKUTEIIBHOCTH  XKU3HH.
BIUTOTH /10 JIETAJIBHBIX UCXO/OB.
CunpHOE nelicTBHE HAa KPOBETBOPHYIO CHUCTEMY, BO3ICHCTBHE
Ha  LEHTPAIbHYIO HEPBHYIO CHUCTEMY. N3menenne
nepugepuyeckoil KpOBH, CEpAECYHO-COCYIUCTas MaTOJOTHS,
¢dbyuknnoHansHble paccTpoiictBa LTHC. JKenynouHno-kuieunsle
3a00JeBaHus, pa3BUTHE aJUIEPTUYECKUX 3a0oieBaHuil, pak
JETKOTO.

W3menenune  mokasarened  KpOBH, OpraHOB  JIbIXaHUSA,
¢uznonornueckue U OHMOXUMHUYECKHE CIBUTM B CEPIEYHO-
COCYIUCTOMN CUCTEME. IToBbiIEHNE IIPOHUIIAEMOCTH
KaluJUIIPOB, OTEK JIErKUX, JErOYHBIE KPOBOTCUYECHUS.
[ToBbimieHHast  3a0051eBaeMOCTb ~ OpOHXHWTaMH, OYaroBBIMHU
ITHEBMOHMSIMHU, PAaKOM OPraHOB JbIXaHUs, IEYEHU, JKETYHBIX
IyTe, OPsAMOM KHILKM, MOYEBOro Imy3slps. Paznpaxenue
CJIM3UCTBIX 000JIOUEK JbIXATENIbHBIX ITyTEH U IJ1a3.

CBI/IHI_IOBa}I HWHTOKCHUKaI Ui

IIpy XpOHMYECKOM BO3AEHCTBUM MajblX KOHILIEHTpaUUW
coeMHEHUN (¢GTOopa — OTpaBJICHUS, COMPOBOKIAIOIIHECS
HOCOBBIMH  KPOBOTEUYEHUSIMHM, H3BA3BICHUEM  CIM3UCTOU
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CMOJIACTBIC BEIIECTBA,
YIJICBOJIOPO/IBI, B T.4.
OeH3anupeH

PryTh, €€ HeOpraHu4yecKue u
OpPTaHUYECKUE COCTUHEHUS

000JI0YKH HOCA, YyIUINBBIM KallUIEM.

®mi00po3 (0OBI3BECTBICHUE KOCTEH, CYXOXKHIHUH, XPYIKOCTh
KOCTEH, YINIOTHEHHE KOCTHOT'O BEILIECTBA).

VY gereit — yxynaueHue (PU3UYECKOTO DPAa3BUTHA, CHIDKEHHUE
reMorio0MHa, criequpuIecKue MopaxeHnus KOXHu.

[ToBbIIeHue 3a00J1€BaEMOCTH U CMEPTHOCTH OT PaKa JIETKOTO.

Hakormienue B opranmsme prytd (B MoO3re, cepiie, JETKUX,
MOYKaX, MEUYCHU, MOHKETY0YHOMN Kelle3e, MBIIICYHON TKaHH).
HepBHo-nicuxuueckue HapymeHus. OcCTpoe M XPOHUYECKOE

OTpaBJICHHE — MEPKYpPHU3M, COMNPOBOXKIAIONICECS OOMICH
c1ab0CThI0, TOJOBHOM OO0JBIO, TOIIHOTOM, KEITYJOYHO-
KHIIICYHBIMHU paccTpoiicTBamu, pa3apaXKUTEIBHOCTHIO,
MOBBIIICHHOW BO30YyIMMOCTBIO, a TaKXe€ COHJIMBOCTHIO,

araTuel, SMOLMOHAJIBHOM HEYCTOWYHMBOCTBIO, IOHMKEHHEM
naMsTH, 00IIel 3aTOPMOKEHHOCTBIO.

HNHTOoKCHKamms, JIEACTBYIOLIAS Ha MOYKH, OpraHsbl
nunieBapenusi, [LIHC, cepane. Heobpatumsie mopaxenus [ITHC
M MO3ra C [apajii4amMd, HapyLICHUSMH KOOPAMHAUWU
JBWKEHUM,  pAaCCTPOMCTBOM  3peHMs, [MOTeper  ciyxa,
CEpbE3HBIMA  TICUXMYCCKUMU  OTKJIOHEHUSIMU  (00JIe3HB
Munamara). Umerorcs cBenenus o npucyrctsuu pryta B JJHK.
IIpeanonaraercss BIMSHHE HA CHUHTE3 IPOTEUHOB, Iepenady
HaciencTBeHHOW  uHpopManuu. Ciaydam — «BpOXKAEHHON
O6one3nn MwuHamata y TpPYAHBIX JE€TE€d C MO3TOBBIMU
HapylIeHusMH (Tapaiuyd, IICUXUYECKas HEMOIHOIICHHOCTD,
NOTEps 3pEHUS U CIIyXa).

Hegmenepepadoamuiearowan
RPOMBIULTIEHHOCHLD
CepoBoaopo, TMOKCU/T CEPHI,
OKCHJI YTIIepo/ia, aMMHaK,
JKUPHBIE KUCIIOTHI, Tapadun

Bmusane wHa IHHC wu cepaeyHO-COCYAHMCTYIO CUCTEMY.
ITopaxxenne neuenn, JKKT, sHmoxpuuHoro ammapara. Ilpwu
XPOHMYECKOM  BO3JCHCTBUM  MaiblX  KOHLEHTpauuh  —
U3MEHEHUE CBETOBOM YyBCTBUTEIBHOCTH  TJlaza  H
ANIEKTPUYECKOW  aKTUBHOCTM  MO3ra,  (DyHKIMOHAJIbHBIE
paccTporCcTBa HEPBHOW CHCTEMBL.

Ilpeonpuamus no
npou3eoocmay
CUHMEMmU4ecKo20 80J10KHaA,
naacmmacc

Br16pock! ci1oxHOTO
XUMHYECKOT'O COCTaBa:
XJIOPBUHUII, TUXJIOPITaH,
METHJIMETAaKpHIIaT, METaHO,
XJIOp, OEH30J1, AUBUHMUII,
KaJgMHUH, TTBITH

[ToBbIlIEHHE CMEPTHOCTH OT KOpPOHApHOW OO0JIe3HM ceplla.

VBenuyeHue 3a00J€Ba€MOCTH TPHUIINOM M ITHEBMOHUEH.
[Topaxxenue HEPBHOM CUCTEMBI, COIIPOBOXKIAIOLIEECS
TOJIOBOKPYKEHHUEM, OecCOHHUIIEH. YBenuueHue

3a00JI€BAEMOCTH 3JIOKAYE€CTBEHHBIMU HOB006p330BaHI/I$IMI/I.

Ilpeonpusamusn no
npou3e00cmey necmuyuoos
[Tapbl pTYTH, MBIIIBSIK,
¢dbocreH, CHHUIIbHAS KUCIIOTA,
KaJIMUI, CBUHEL, CEJICH, XJIO0p,
6en3o0:1, kapbodoc

[ToBbIieHNe 3a00J€Ba€MOCTH BEPXHUX JBIXATENbHBIX ITyTEH.
[ToBbimeHHast 3a00JIEBAEMOCTh PAaKOM OpPraHOB JbIXaHMS,
TUM(ATHIECKON CUCTEMBI.

Aemomoounvrolil
mpauncnopm
YrneBoaoposl, B T.4.

Pa3I[pa)KeHI/I€ AbIXaTCIIbHBIX HYT€I>'I, IIOABJICHUC TOIIHOTHI,
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OeH3anupeH

Oxkcua yriepona CO

OKcugel a30oTa

Jnokenn cepsl

TOJIOBOKPY>KEHUSI, PACCTPOIMCTBA JBIXaHUS U KPOBOOOpAILICHHS.
IloHmkeHne HMMMYHOJIOTMYECKOM AaKTUBHOCTU OpraHu3Ma,
BO3HHUKHOBEHHE 3JI0KaUe€CTBEHHBIX HOBOOOPa30BaHMIA.

brnokupoBanue remoriioOMHa B KpOBH C 0OOpa3oBaHHEM
KapOOKCUTeMOrIo0MHa M CHI)KEHHEM CIIOCOOHOCTH KpPOBH K
MEPEHOCY KUCIOpOJa M3 JIETKMX K TKaHsaM Tena. [Ipuctymsl
KOPOHApPHON HEIOCTAaTOYHOCTH, CTEHOKApIUU U Jaxe UH(apKT
muokapa. [Ipu konuenTpanuu kapbokcuremornoduna 3-4 % -
HapylLIEHNUE 3pUTEIBHOTO BOCIPUATHS, OBPEXKICHUE HEPBHOM

cuctembl. Hapymenne OOMEHHBIX TIPOIECCOB OpTaHHU3Ma,
(YHKIIMOHAIILHOTO COCTOSIHUSA HHC (mcuxuueckue
OTKJIOHEHHSI, YTHETCHUE TKAHEBOT'O JIBIXAHMS).

Peskoe pazgpaxenue JETKMX W JbIXaTENbHBIX  IYTEH,
BO3HMKHOBEHME B  HHUX  BOCHAJIUTEIbHBIX  MPOIECCOB,
oOpa3oBaHME  METIeMOIJIOOMHA, TOHWXEHHE  KPOBSHOTO
JABJICHUs, TOJOBOKPYXXEHHE, TOTepsi CO3HAHUS, PBOTA,
OJIBIIIIKA.

VYV nereil — CHW)KEHUE JbIXaTeIbHOW (YHKIUM, MOBBILICHHUE
pecnipaTopHOil 3a0oneBaeMocTH. PaznpaskeHue CIU3UCTOM

000JIOUKM TJ1a3, XPOHUYECKHE HW3MEHEHHUsS B JIETKUX U
BOCMAJIMTENbHbIE IPOLECCHl B HHUX, a B KOMOMHAIUMM C
JEHCTBUEM  MHKPOOPraHU3MOB —  YCKOPEHHE  Pa3BUTHS
JIEFOYHBIX OIYXOJICH.

IlIpeonpuamus no

npou3eo0cmaey uemenma

IIbutb, copeprkamas okcuapl | [loBslmenue 3200JIeBa€MOCTH OpraHoB JbIXaHHUS,

KpEMHUS, KaJbLIMsl, MarHus,
JKeJle3a, MBIIbSK, PTYTh,
CBHUHell, GTOpHUCTHIE
COEJIMHEHUs

MUIEBApEHUs, Topiia, HOca, yxa, CIM3ucTOW rina3. KokHbie
3a0oneBanua. AcOecrto3. IloBeienme 3a00J€BaEMOCTA U
CMEPTHOCTH OT paka JETKOro.

Ilpeonpuamus no
npouseoocmey acbecma u
acooyemenma
AcOecToBas IBLIb,
coJieprkariasi BOJIOKHA
acbecra

Acbecto3. IloBpimieHne 3a005IEBa€MOCTH PaKOM  JIETKOTO,
OpOHXOB, NMUIIIEBO/IA, KEIyAKA U JAp. Jokarui. ®udpo3 JErKux.

Ilpeonpuamus no
npou3zeoocmay acghanoma
[Tb11b, caxa, cogeprkaias
OeH3anupeH, napsl OUTYMOB,
JIMOKCHJT CEePHI

[ToBbImIeHHE 3200J1IEBAEMOCTH PAKOM.

Ilpeonpuamusn no
npou3eo00cmay uzeecmu
[Tb116, GeH3anupen

3a0oscBaHUs BEPXHHUX JIBIXATENbHBIX IyTEH, TJa3, CUIIMKO3,
pax.

310poBbe Yei0BeKa

[Tpuctynas kK pacCMOTPEHUIO BONPOCOB BiusHuS 3arps3HeHns OC Ha 310pOBbe HACEIICHUS,
HEOOXO/IMMO OCTAHOBHUTHCS Ha TMOHATUU «300poevex». CormacHo onpexaenenutro BO3, mnon
310pPOBbEM TIOHHMAETCSl COCTOSHHE IIOJHOTO (DMU3MYECKOTrOo, JYXOBHOTO M COIMAIBHOTO
Onaromnoiy4us, a He TOJIBKO OTCYTCTBHE OOJIE3HHM U (PU3MUECKUX NE(EKTOB, KaK 3TO JOCTATOUYHO
IIMPOKO PACIPOCTPAHEHO B OOIIECTBCHHOM CO3HAHHMU. B MeIMKO-OMOIIOTHYECKUX HCCIIETOBAHUSIX
JUI OLIGHKHM 3JI0POBbsSI HMCIONB3YIOT IOKa3aTeNnu (U3NYECKOro pa3BuTus. DyHKIMH OpraHu3Ma
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OIICHUBAIOT TIO TTOKa3aTessiM (PU3NIECKON U YMCTBEHHOW PabOTOCTIOCOOHOCTH, a afanTalldOHHBIC
pe3epBBI — MO MOKA3aTeNsIM OMOXUMHUYECKOT0, TOPMOHAIBHOTO U HMMYHHOTO CTaTyCOB.
B nocnennue rosipl cymecTBEHHO M3MEHUIIMCH MTOKA3aTeNH 3/10POBbsI HACEICHHUS:

e (CnoxxuJicsa HOBBIM HEANMUJAEMUYECKUN TUI TATOJIOTUH.

o [lpomsonum xapakTepHbie AeMorpaduueckue n3MeHeHus (I0CTapeHue, CABUTH B CTPYKTYpe
CMEPTHOCTH).

e Ompenenwics psan  3a00JieBaHUN, WMEIONMX BBICOKME YPOBHU (OOJNE3HU CHCTEMBI
KpOBOOOpAIllCHHsI, XpOHHWYECKHe Hecmnenuduueckue OONE3HU OPraHoB  JIbIXaHUS,
HECYaCTHBIE CITy4au, OTPaBICHUS, TPABMBI U T.1I.).

e Brigenunachk rpynmna BaXHBIX, paHee PEIKO BCTPEYABIIUXCS 3a00JieBaHUN (IHIOKPUHHBIC,
aJIeprudeckKue, BpoKIEHHBIC TOPOKH, 00JIE3HH UMMYHHON CUCTEMEBI U JIp. ).

e Bospocia 3a6071€BaeMOCTh HEKOTOPHIMH MH(GEKIIMOHHBIMU 00JIe3HSAMHU (KOPBIO, TudTepue,
renatutom b, aneHoBupycamu u mp.).

e Croxwunacek TeHACHIUS (OPMUPOBAHUS MHOKECTBEHHOU MMaTOJIOTHH.

(I)aKTopr, BJIMAIOIINE HA 310POBbE U MPOJO/IKUTEC/IbHOCTD Y)KU3HHU Y€/I0BEKA.

DaxTOopsl, BIUSIONIAE HA [TpumepHnas
3I0pPOBBE YETIOBEKA noist pakropa ['pynmsl pakTOpOB pHCKa
Kypenue 3710ynoTpedIieHue AJIKOTOJIEM
O06pa3 xku3Hu yP ’ ynotp ’
49-53 HENpPaBWIbHOE MHUTAHWE, BPEIHBIC YCIOBHS TpY.a,

CTPECCOBBIE  CHUTyallud, TUIOJUHAMUS, IIJIOXUE
MaTepUaIbHO-OBITOBBIE  YCJIOBUS,  YNOTpeOJieHHE
HAapKOTUKOB, HENPOYHOCTb CEMEH, OIMHOYECTBO,
HU3KUHA 00pa3oBaTeNbHbIM M KYJIbTYPHBIH ypPOBEHB,
Ype3MEepHO BBICOKUI YPOBEHb ypOaHU3aLUU

['eneruka (6uonorus) [IpenpacnonoxeHHOCTh K HACIIEACTBEHHBIM
4eJI0BEKA 18-22 00J1e3HIM

Buemnsist cpena, 3arps3HEHHE BO3/IyXa, BOJbI, TOYBBI, pe3Kas CMeHa
IPUPOHO- 17-20 aTMOC(EpHBIX SBJICHHH, TOBBIILICHHbIE KOCMUYECKUE,
KIIMMAaTUYECKHAE YCIOBUS MarHUTHBIE U JPYTUE U3ITyUSHHSI

31paBooXpaHeHHe 8-10 HeaddexTrnBHOCT MPOPMITAKTHIECKUX

MCPOHpHHTHﬁ, HHU3KO€ KaueCTBO MEIUIIMHCKOM
ITOMOIIIH, HECBOCBPEMCHHOCTE €€ OKa3aHUsA

Wtak, nHanbonpliee BIUSHUE HA COCTOSIHHE 370POBBSI OKa3bIBaeT o0pa3 scuznu. OT HETO
3aBHCHUT IIOYTH IOJIOBHMHA BCEX ClyyaeB 3a00JieBaHMH. 3aTeM IO CTENEHH 3HAYMMOCTH CIIEAYIOT
COCHOAHUE CPEObl HCUSHEOCAMENbHOCHU Ue106€Ka N HACTEOCHEEHHOCHb.

B Poccun cmepTHOCTD feTei B Bo3pacTe OT 1 110 4 JeT Bblllle, YEM B pa3BUTHIX CTpaHax, B 4-
5 pa3. 3aMeTHO YMEHbIIAETCs MOKa3aTelb MPOIOKUTEILHOCTH XU3HU. Ecu B Havane 70-X rogoB
IPOIOJDKUTEIBHOCTD KU3HU POCCUSH ObljIa MPUMEPHO Ha 2 roja HUXKe, YeM B Pa3BUTBHIX CTpaHax
EBponsl, CeBepHoli AMepuku, ABCTpaind W SINOHMM, TO B HACTOSAIIEE BpeMs 3Ta pPa3HULA
cocraiseT 8 - 10 net. B HacTosiee BpeMs MyXUMHBI )KUBYT B cpeiHeM 57 - 58 neT, xeHuuHsl 70
- 71 ron — nmocneanee mecto B EBpore.

Pactér cmepTHOCTH OT O0JIe3HEH, MPUYMHHO CBSA3aHHBIX C YXYAIIAIOMIECHCS SKOJIOTHYECKON
cUTyalnuen (OcTpble pecupaTropHble 3a00J€BaHMs, BPOXKIEHHbIE aHOMAJINU, aHEMHUS, JICHKeMHUs),
OT HOBOOOPA30BaHUIA.

Bausinue 3arpsizHeHHs1 aTMOC(EPHOro BO31yXa Ha 310POBbe HaCeJCHHUs
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B Poccun tonbko 15 % ropokaH mpoKHMBAarOT Ha TEPPUTOPUAX C JTONYCTUMBIM YPOBHEM
3arps3HeHus atMocdepsl. 3arpssHeHueM atMocdepbl oOycnoBieHo okono 20 — 30 % oOmmux
3a00JIeBaHUI HAceNeHUs! MPOMBIIIICHHBIX [IEHTPOB.

OOBEeKTUBHBIC MPUYMHBI ONMACHOCTH BO3JEHCTBUS 3arpsA3HEHHOTO aTMOC(HEPHOTO BO3AyXa
HAa 3/I0pPOBbE HACEIICHHUS:

1. pasnoobpasue 3acpsasnenuri. KoMOMHUpOBaHHOE NeiiCTBUE aTMOC(EPHBIX 3arpsi3HUTEICH
MOJKET MPUBECTU K YCUJICHUIO BBI3IBAEMbIX UMM TOKCUYECKHX (P (HEKTOB.

2. onumenvHocmb Go30elicmeusi. YenoBek 3a cyTku BasixaeT a0 20 Teic. 1 Bo3myxa. Jlaxke
HE3HayuTeNbHble KOHIEHTpauuu 3B npu TakoM o00BEME [bIXaHUS MOTYT IMPUBECTH K
TOKCHYECKH 3HAYMMOMY MOCTYIUICHUIO BPETHBIX BEUIECTB B OPTaHU3M.

3. HenocpeocmeeHHblll 0ocmyn 3azpsAzHumerneti 60 SHYMpeHHIOW cpedy opearHuzma. Bo3myx
IpH JBIXaHUM BXOJHUT B KOHTAKT C KPOBBIO, B KOTOPOW PACTBOPSETCS MOYTH BCE, 4YTO
MPUCYTCTBYET B Bo3ayxe. M3 n€rkux KpoBb MOCTyIaeT B OOJBLION KPYr KpOBOOOpaIleHus,
MUHYS TaKOH JIETOKCUKAIIMOHHBINA Oapbep, KaK MeUeHb.

B nentpax u€pnoii Mmeraurypruu (rr. Marautoropck, H. Tarun, HoBoky3Henk u ap.) oOmias
3a00J1€Ba€MOCTh KaK JIETCKOTO, TaK M B3pocioro HaceineHus noytd Ha 40 % Belmie, 4em B
OTHOCHUTEIIbHO «YUCTBHIX» ropojax. IIpoxuBanue B ropojaax ¢ OpeanpusiTUIMU HeDTEXUMUU U
oprannyeckoro cuHre3a (Crepiautamak, Yda u 1p.) BeAET K YBEIWYCHUIO 3a00JIEBAEMOCTH,
MPEUMYIIECTBEHHO JIeTeil, OpOHXHaIbHOM acTMOM (B 2 — 3 pa3a) U allIepru4eckuM MOopakeHUusIMU
KOXHU U CIIM3UCTBIX 000J0uek (B 1,5 — 2 paza).

CraTucT4ecku JOCTOBEpHas 3aBUCHMOCTh OT 3arpsi3HEHHs aTMOC(HEPHOTO BO3IyXa
yCTaHOBJIEHA Jisi 3a00JIeBaHUI OpPOHXUTOM, IMHEBMOHHUEH, a TaKXKe Il OCTPBIX PECHHPATOPHBIX
3a0oneBaHui. 3arps3HeHUs aTMOc(epHOro BO3/yXa BIUSIOT Ha PE3UCTEHTHOCTH (YCTOWYHBOCTBH)
OpraHusMa, 4TO MpOSBISIETCS B pocTe MH(EKIMOHHBIX 3a0osieBaHUi. MIMeEIOTCS MOCTOBEpPHBIE
CBEJICHHSI O BIUSHUU 3arpsi3HEHUN Ha MPOJOJDKUTENBHOCTH 3a0oiieBaHui. Tak, pecnmupaTtopHoe
3a00JeBaHue Yy JeTeH, MPOKUBAIOIINX B 3arps3HEHHBIX palloHaX, JIIUTCA B 2-2,5 pas3a J0Jblie, YeM
y JIeTeil, MPOKMUBAIOIINX HA OTHOCUTENIBHO YHUCTHIX TEPPUTOPHUSIX.

[To nanHbIM BBIOOpOYHOTO OOCiIenoBanus 33 roponoB Poccuu, B ropojax ¢ MOBBIIIEHHBIM
YPOBHEM 3arpsi3HEHHUS CpellHee YHCIo 3a00JeBaHUIl OpraHoB JbIXaHUs yBenuuuBaeTcs Ha 41 %,
CepIeYHO-COCYAUCTOM cuctemMbl — Ha 132 %, Oone3nedt koxu — Ha 176 % wu uwucno
3JI0Ka4€CTBEHHBIX HOBOOOpa3oBaHuii — Ha 35 %. MHOTOUMCIEHHBIE UCCIIEIOBAHMSI, IPOBEIEHHBIC B
MOCJIETHUE TOMBI, CBUICTENLCTBYIOT O TOM, YTO y JIETEeH, MPOKUBAIOIINX B pailoHaX C BBHICOKUM
YpOBHEM 3arpsi3HeHHs aTMOC(EepHOro BO3AyXa, OTMEYaeTcss HU3KHH ypOBeHb (PU3NUECKOTO
pa3BHUTHSL.

CunpHbiM  (DakTOpPOM, BIMSIIONIMM Ha oOIIyl0 3a001eBaeMOCTh JeTed, Npu3HaETCs
coJiep’KaHue OKCHJa yriiepojia B Bo3ayxe. Mmerorcs cBeneHus, 4To Npu YBEIMUYEHUU COJEPKAHUS
CO ¢ 6,5 no 12 ITAK ypoBeHs 3a001€Ba€MOCTH A€TEH YBEIUUHBAETCS B 2 pasa.

Boznyx ocpeqHEHHOTO MUPOBOTO TOpOJa UMEET KOHIIEHTPALUIO MU puMepHo B 150 pa3
Oosiee BBICOKYIO, Ye€M BO3IyX HaJ OKeaHOoM M B 15 pa3 Oombllyro, 4eM BO3JyX B CEIbCKOM
MeCTHOCTH. [IpIIh OKa3bIBaeT BIWSHUE HA OPTaHbI JBIXaHWS, PaJHAIMOHHBIA U TETUIOBOW OanaHc,
SBIISIETCS SApaMU KOHJEHCAIIMH JIJISi OCAaKOB, Ha €€ TMOBEPXHOCTH KOHIICHTPUPYIOTCS MHOTHE
Bpe/IHbIE BellecTBa. B 3ToM oTHOomeHNN Hanbosiee omnacHa /Ui YeJloBeKa U JIp. OpraHU3MOB MeJIKast
neUTb. OHa oOoramieHa cynb(araMyd CBHUHIIOM, MBIIIBSIKOM, KaJMHEM, LIMHKOM. beH3amupeH B
Bo31yxe Ha 90 % CBsI3aH C YACTUIIAMU TTBLTH.

[To maHHbIM amepuKaHCKHX Y4€HBIX, 70 90 % Bcex pakoOBBIX 3a00NIEBaHUN CBS3aHO C
Heb6naronpustHoit OC.

He Tonbko 6eH3(a)nmupeH, HO U MPOMBIIIIEHHAS MbLUTh, TUOKCH]I a30Ta CIIOCOOHBI BBI3BIBATH
OHKOJIOTHYECKHE 3a00JIeBaHMs, €CIM KOHIIEHTpalus Jirooboro w3 HuxX mpesbimaer 2 [IJIK. Oto
00CTOSITENECTBO 3acHyKMBaeT 0COOOTO BHHMAHHMS, TaK KaK yCTOMYMBBIA POCT KOHIICHTpAIUil
JTUOKCHIa a30Ta B aTMOC(EpPHOM BO3JyXe TOPOJOB OOYCIOBIEH POCTOM TapKa aBTOMOOWIIEH,
BBIOPOCHI OT KOTOpBIX Oonee ueM B 150 ropomax Poccum yxe MPeBBIMIAIOT MPOMBIIIJICHHBIE
BBIOPOCHI.

[Io ognuMm nannbiM, B Poccum MoOkHO cuuTaTh 340poBbIMH OKoio 20% nHacenenus. Ilo
npyrum, 15% poccusin cuutarot cedst 3A0pOBBIMH U JTUIIb 5% TaKOBBIMU Ha CAMOM JIEJIE SIBJISIFOTCSI.
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OCHOBHBIMH  XHMHYECKHM  NpHMeCcSIMH, 3arpsi3HAIMMMH  atMochepy u
OKA3bIBAIOIIMMH HauOOJNbIIee OTPHUIATENIFHOE BIMSHUE Ha KadyeCTBO BO3AyXa, SIBISIOTCS
CJIEIyIOIINE BEUIECTBA!

CO u CO, —50 %,

SO, — 16 %,

NOx (NO, NO2, N,O) — 14 %,

JIETy4re OpraHuyecKue coequHenus (MeraH, OeH301, xiopdropyriaepoasl, henon) — 15 %,

B3BEIIIEHHBIC YaCTHIIbI (IIbUIb, CaXka, acOECT, COJIM CBUHILIA, MBIIIbSK, CEpHAst KUCIOTa) — 5
%.

Kpowme Toro, B atMmocdepe comepkarcs

(hOTOXMMHYECKHE OKUCITUTENHN (030H, MMEPEKUCh BOIOPOIa, (hOPMAIIbICTHL),

rajloreHs (XJop, ¢pTop),

paanoaKkTHBHBIE BernecTBa (pagon-222, crponiuii-90, miyronnii-239),

a TaKKe YPe3BBIYAITHO OMACHBIE BEIIECTBA — CYNEPIKOTOKCUKAHTHI (JIMOKCUHBI, OSH3aIUPEH,
JIT, rexcaxyiopuukiiorekca, N-HUTpO30JUMETUIIAMUH, TPUXJIOPAU(PEHUI, TEHTAXJIOPAUPEHMIT).
YacTp 3THX BEIIECTB BBIJEISACTCS B MPOILIECCE CXKUTAHUSA Mycopa MpPH HEJOCTATOYHO BBICOKOU
TeMIeparype.

3arps3HUTEISIMU BO3JyXa TAKXKe SIBJISIOTCS TEIUIO, IIyM, BUOpPALMS M 3JICKTPOMArHUTHbBIC
BOJIHBI.

Okcuo yznepooa (CO) — OecuBeTHBIM ra3, HE UMEIOIIUNA 3armaxa, W3BECTEH TaKXKe MOJ
Ha3BaHMEM «yTrapHbIii ra3z». O0pa3yercs B pe3yJbTaTe HEMOIHOTO CTOPaHMs UCKOMAeMOro TOTUIMBA
(yrist, HETH, ra3a) B yCIOBUSIX HEJOCTAaTKa KHCIOPOJa W IIPH HU3KOW Temrieparype. Exxeronneie
NocTyrieHus: B arMocdepy Bo BcéM mupe oneHuBatorcs B 400 muH. 1. IIpu atom 65% oT Beex
BbIOPOCOB MPUXOJIUTCS HA TpaHCHOPT, 21% - Ha mMenkux norpedutenei U ObITOBOM cexktop, 14% -
Ha IPOMBILUICHHOCTh. [Ipy BIBIXaHUM yrapHbIM ra3 3a C4ET UMEIOLIEHCS B €r0 MOJIEKYJIE TPOMHON
cBs3u C=0 obOpa3yeT mpoYHbIC KOMIUIEKCHBIC COSAMHECHHSI ¢ TEMOTIIOOMHOM KPOBH YEJIOBEKA U TEM
caMbIM OJIOKHMPYET MOCTYIICHUE KUCIOPOAa B KPOBb. DTO BBI3BIBACT IOJIOBHBIE OOJIH, TOLIHOTY, a
npu 00Jiee BHICOKOW KOHIICHTPAIIUA CMEPTh.

Maxkcumansnas pasosas [1JIK CO — 5 mr/im, a cpenHecyTroyHas — 3 mr/m°, IIpn 14 mr/m®
BO3pACTaeT BEPOATHOCTh CMEPTU OT WUHGpapKTa MHUOKapAa. Takhe KOHIEHTpaIMd 4YacTo
HaOMIOIAlOTCS B 4achl MUK HA TPAHCIOPTE WM TpPH HMHBEpPCUSX (T.. B YCIOBHUSX ciaboro
BO3/yLIIHOTO 0OMEHa), 0JIaronpusTCTBYIOIIMX BOZHUKHOBEHUIO CMOTa.

YMeHbIIIeHHe BIOPOCOB YTapHOTO raza JOCTUTACTCS MMYTEM J0KHUTaHUsI OTXOASIINX Ta30B U
WCIIOJIb30BAaHUS alIbTEPHATUBHBIX HCTOYHUKOB TOTUIHBA.

Jluokcuo cepvr SO, , UMV CEPHUCTHIM aHTUAPUI — OECHBETHBIM ra3 ¢ PE3KUM 3aMaxoM.
OGpa3zyeTcst B MpoIECCe CrOpaHusi CEPOCOEPKAIIUX MCKOMAEMbIX BUOB TOIUIMBA, B OCHOBHOM
yras, a Takke Mpu mepepadoTke cepHUCTHIX pya. OH B MEpBYH oOdepelb Yy4acTBYET B
dbopMUPOBaHUN KUCIOTHBIX A0Xkael. OOImeMupoBoi BEIOPOC THOKCHIA cephl olleHuBaeTcs B 120
MJIH. T B roia. KoHIleHTpalnus DUOKCHAA cepbl OCOOEHHO BEJIMKAa B PaillOHax, TJI€ PaCIOJIOKEHBI
KPYITHbIE TEIJIOBBIE CTAHIIMH, METAILTYPTUYECKHE U TOPHO-000TaTUTENLHBIEC 3aBO/IBI.

MaxkcumansHas pazoBas [IJIK nmsa nuokcuaa cepel coctapisiet 0,5 MF/MS, a CpeTHECYTOYHAS
—~ 0,05 mr/m’.

JlnutenbHOE BO3JEWCTBHE MUOKCHIA CEpPhl HA 4YEJIOBEKa MPUBOAWT BHAYalle K IOTEpe
BKYCOBBIX OIIYIICHHUH, CTECHEHHOMY JIBIXaHUIO, a 3aTeM — K BOCIHAJICHHIO WU OTEKY IETKUX,
nepebosiM B CEpPACHYHOU NEITEIbHOCTH, HAPYIICHWIO KPOBOOOPAIIEHHUS M OCTAHOBKE JIBIXaHMSI.
Pactenus ropa3no 4yBCTBUTEIbHEE K BO3JEHCTBUIO TUOKCHIA CEPBI, UYEM YEJIOBEK. TaK, TUCTOBBIC
IUIACTUHKHA PAacCTeHWH, MPOM3pACTAlOIIMX Ha pPACCTOSHMM MeEHee | KM OT NpeanpusiThi,
BBIOPACHIBAIOIINX JTUOKCHI CEpPbI, OOBIYHO T'yCTO YCESHbl MEITKUMHU HEKPOTUUYECKUMH TSITHAMH,
00pa30BaBIIMMHUCS B MECTAX OCEIAHMsI KalleJb CEPHON KHCIIOTHI.

Okcuowvt azoma (okcud u Ouoxcud azoma) — razoo0pa3HbIE BEUIECTBA, OOBEIUHSIIOTCS
omaou obmenr dopmynoir NOy. Okcua azora obOpaszyercs IpH BCeX IMpoIleccax TOpPEHHUs, OH
JIOCTaTOYHO OBICTPO OKUCISIETCS 0 TUOKCUAA, KOTOPBIN MPEICTaBIseT COO0M KpacHO-Oyphlii ra3 ¢
HENPUSTHBIM 3alaxoM, CUJIBHO JEHCTBYIOIIMN Ha CIM3HUCTble OOOJOYKM dYesloBeka. Yem Bbile
TEeMIepaTypa CrOpaHusi, TeM HHTCHCUBHEE UAET 00pa30BaHUE OKCHIIOB a30Ta.
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JIpyruM HMCTOYHUKOM OKCHJIOB a30Ta SBISAIOTCS NPEANPUATHS, MPOU3BOIAILIME a30THBIC
ynoOpeHusi,  a30THYIO KHCJIOTY W HHUTpaThl, AHWIMHOBBIE KpAaCHUTENIH, HHUTPOCOETUHEHHS,
BUCKO3HBIM IENK, nemryiaons. KoinmdecTBO OKCHIOB a30Ta, IOCTyHAlOIMX B armocdepy,
cocraBisieT 65 MiH. T B roa. OT oOmiero konuyecTBa BHIOPACHIBAEMBIX OKCHIOB a30Ta Ha
tpancnopt npuxonutcs 40 (55) %, na suepretuky — 30 %, ocTalibHOE — Ha MPOMBIIUICHHBIE
HPEIIPUITHSL.

Oxcuipl a30Ta SBJIAIOTCS UCTOYHUKOM KUCIIOTHBIX A0xkeil. Kpome Toro, npu HHTEHCUBHOM
COJTHEYHOM OOJIyUYE€HUH IMPOTEKAIOT (OTOXMMHYECKHE PEaKIMU OKCHAOB a30Ta C HECTOPEBUIMMU
OCH3MHOBBIMU IapaMu M JAPYIMMH YIJIEBOJOPOJAMH C OOpa3oBaHHMEM O30HA (TaK Ha3bIBAEMBbII
(OTOXUMHUECKUI CMOT B BHJIE KPACHO-OYPOH JIBIMKH).

MaxkcumansbHas pazoBas [IJIK auoxcuma azora cocrasisier 0,085 MF/M3, a CpeHeCyTOYHas
— 0,04 mr/v’. IIpu xonuentpanusx cssiue 0,15 MIr/M°> BO3HHKAIOT ocTpble 3a00JIeBaHMsI OPraHOB
IbIxaHus (OpoHXonHEeBMOHU). [Ipy OCTpOM OTpaBICHUM TUOKCHIOM a30Ta MOXKET Pa3BUTHCS OTEK
n€érkux. Ilpu3HakaMu XPOHUYECKOTO OTPABJICHUS SBJSIOTCA TOJOBHBIE Oo0iM, OECCOHHUIIA,
pasipakeHue CIU3UCTBIX 000JI0YEK.

Yenesooopoowt — xumunueckue coenuHenus yriepoja U Bogopoja. K HUM OTHOCAT ThICS4U
PasIMYHBIX 3arps3HIOMUX aTtMochepy BeIIEeCTB, COAEPIKALIMXCS B HECTOpeBIIEM OCH3UHE,
KUAKOCTAX, NPUMEHSEMbIX B XHMUHCTKE, IMPOMBIIIJICHHBIX pPACTBOPUTENSAX M T.1. MHorue
yIJIEBOAOPOABI ONAacHBI caMu 1o cede. Hanpumep, 6eH3071, OAMH U3 KOMIIOHEHTOB OE€H3MHA, MOXKET
BbI3BaTh Ji€iikeMuio, a rekcaH — Tsokénple nopaxkenus [HHC. Byraguen sBnsieTcss CHIIBHBIM
KaHI[EPOT€HOM.

OO0memupoBbie BBIOPOCHI B aTMOC(epy IVIABHBIX 3arpsi3HUTEJIeH, MJIH.T:

Oxkcup yriepoaa 370-400
Jlnokcun cepbl 200
Okcuasl a30Ta 65-90
YrneBonopobl 55

OCHOBHBIMU HCTOYHUKAMHU TOCTYIJICHUS HPOMbIULACHHOU Nbliau B aTMOCHEPY SBISIOTCS
TOC, notpedstone yroib BBICOKOW 30JbHOCTH, 0OOraTuTeabHble (adprKK, METaITypruiecKue,
[IEMEHTHbIE, MarHe3UTOBbIE M Jpyrue 3aBO/bl. ASPO30JIbHBIE YAaCTHIBI OT 3THUX HCTOYHHUKOB
OTJIIMYAIOTCS OOJBIIUM XUMHYECKHM pa3HooOpa3ueM. Yare Bcero B UX cocTaBe OOHAPYKUBAIOTCS
COEZIMHEHUS KPEMHHUS, KaJIbIMsl U YIIIEpo/a, peXke — OKCHJIbl METAJUIOB: JKeJe3a, MarHus, Mapraiia,
IIMHKA, MEJM, HUKEJS,, CBUHIIA, CYPbMBbI, BUCMYTa, CEJIeHA, MBIIIbAKA, OCpUILTHS, KaJMHUs, XpOMa,
KoOasnbTa, MonuOAeHa, a Takke acOect. Emeé Oomnpliee pasHoOOpa3ue CBOWCTBEHHO OpraHHMYECKOn
IBUTH, BKJIIOYAIONMIeH anndaTHdecKue W apoMaTUYeCKHe YIIIeBONOpPONbI, coiu Kucior. OHa
oOpa3yeTcs TpU CHKUIAaHUM OCTATOYHBIX HE(PTENpOAYKTOB, B IMpolecce MHUPOIM3a Ha
HedTenepepadaThIBalOIINX, HEPTEXUMUYECKUX U APYTUX MOJOOHBIX NPEANPUITUSX.

K omnacHbIM (¢akTopaM aHTPOIIOT€HHOIO XapakTepa, CHOCOOCTBYIOUIMM CEpPhE3HOMY
YXYIIIEHUIO KadecTBa aTMOCQephl, CIEAYeT OTHECTH €€ 3arps3HEHHE paJMOaKTUBHOW MBUIBIO.
VY CTaHOBIIEHO, YTO uYepe3 HECKOJIBKO JECATKOB CEKYyHJl MOCJe SJEpPHOrO B3pbIBa MM aBapHM Ha
ADC obpasyrorcs mnpumepHo 100 pa3nuyHBIX PAIUOHYKIUAOB, 29 U3 KOTOPBIX BHOCHUT
HauOOMBIINK BKJIAJ B PaHOAKTUBHOE 3arps3HeHne atMocdepsl yepes vac, 20 — uepe3 1Boe CyTOK,
a 3 — ugepe3 100 mer. OcoOyr0 TOTEHIMAIBHYIO OMACHOCTh IS 4YeJIOBEKa W IKWBOTHBIX
npezcTapisier cTpoHIUNA — 90 He TONBKO Kak JOJTOKUBYIIUI M30TOI, HO M KaK aHAJOT KalbLus,
CITOCOOHBIN 3aMEHSITh €TO B KOCTSX.

['maBHBIMU 3arpsA3HUTENSIMH BO3/lyXa B IPOMBIIIICHHOCTH SIBIISIIOTCS: SHEpreTuka — 28,5 %,
nBetHas Metawnyprus 21 %, uépnas wmeramryprus — 15 %, Hedregobeua — 8 % wu
HedTenepepaboTka — 5 %.

B Poccun mOTOK TEXHOTEHHBIX 3arpsi3HUTENICH B pacyéTe Ha OJHOTO KXHUTEJS U Ha SIMHUILY
IUIOINAAM CTPaHbl 3HaYUTENbHO HIKe, yeM B CIIA u crpanax 3amagHoit EBporibl. 3aT0 OH 3aMETHO
Bbllle B pacuére Ha eauHuny BHIL. DTo cBUAeTensCcTBYeT O BBICOKOH PECYPCOEMKOCTH
NPOM3BOJICTBA, YCTapEBIIMX TEXHOJIOTMAX M HEIOCTaTOYHOM IPUMEHEHUH CPEJCTB OUYUCTKH
BbIOpocOB. M3 25 ThicAY pOCCHHCKHMX NPENUpUATHN, 3arpsA3HSIOMMX arMmocdepy, auib 38%
000pyIOBaHBI IMBIIETa300YUCTHBIMUA YCTAaHOBKaMHU, U3 KOTOpbIX 20% He paboTaioT min paboTaroT
Hed(p(EeKTUBHO. DTO OAHA U3 MPUYMH TOBBIIIEHHBIX AMHUCCHM HEKOTOPBIX MajbIX MO Macce, HO
TOKCHYHBIX 3arps3HUTENEH — YIIEBOIOPOIOB U TAKETBIX METAIJIOB.
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Bosbnyro momo B 3arps3HeHHH aTMOCQEpBI COCTABIISIIOT BBIOPOCH BPEIHBIX BEIIECTB OT
aBromoOwmiel. B cpegnem mpu mpoOere 15 ThIC. KM 3a TOA KaXKAblH aBTOMOOWIH COKHUTaeT 2 T
TOIUTMBA U OKOJo 4,5 T kucimopozaa, uro B 50 pa3 Gonbmie morpeOHOCTel yenoBeka. [Ipu aTom
aBTOMOOWIIb BEIOpackiBaeT B atMochepy (Kr/rox):

okcupa yriepopa (yrapuoro rasza) — 700,

nuokcuaa azora — 40,

HECTOpeBIINX yriieBoa0po10B — 230.

I'noGaabHbIe 3K0JI0THYECKHE POOJIEMBbI.

CymHocTh mapHUKOBOrO 3(d@dexTa COCTOUT B TOM, 4YTO arMocdepa MOUTH IIEIUKOM
nponyckaer uznydenue ConHua K 3emie, HO M3-3a HAIMYMS B arMoc(epe MapHUKOBBIX Ta30B
3aMETHO 3aJiep>KMBaeT oOpaTHoe TemioBoe (MH(ppakpacHOE) H3TydyeHUE 3EMHOU MOBEPXHOCTH.
[TapHukoBBIE Ta3bl 00pa3ylOT KaK Obl «CTEKISIHHYIO KPBIIIY MapHUKa» HAJ IUIAHETOM W OOJbIIas
yacTh M3iydaeMoro 3emiEil Temsa BO3BpallaeTcs Hazal. TeroBas SHEpPrusi HaKarlIMBaeTcs B
IIPUIIOBEPXHOCTHBIX CIIOSIX aTMoc(epbl TEM HHTEHCUBHEE, 4eM Oouibllle B HMX KOHLEHTpalus
MApPHUKOBBIX Ta30B. YCHIEHUE MAPHUKOBOTO 3(PeKTa MPUBOIUT K MOBBIIICHUIO TEMIIEpaTyphl Ha
MOBEPXHOCTH 3€MIIM M MOTEIUICHUIO KJIMMaTa. biarogapsi cymecTBOBaHUIO MapHUKOBOTO 3 dekra
ToJIbko 20% TEeIIOBOro M3JIyueHHUs 3€MHOM MOBEPXHOCTH OE3BO3BPATHO YXOAHUT B kocMmoc. Ecnu
Obl 3emyis He wuMena arMochephl € MApPHUKOBBIMH Ta3aMH, TO CpeAHss Temmeparypa e€
noBepxHocTH Ob1a Ob1 Ha 3-5°C Huxke. Ceituac cpeauss Temnepatypa mianetsl 15°C.

['maBHBIMM TapHUKOBBIMM Ta3aMM Ha 3eMile SBIIAIOTCS YIVIEKUCIBIM ra3 (JUOKCH]
yraepoaa), metan CHy 1 BoasHo# nap. K mapHUKOBBIM razaM Taxke oTHOCSTCS 3akuch azora N,O,
(GpeoH 1 030H.

MuinmmoHbsl TOHH METaHa KaKIbId TOJ BBIACNAIOTCS NMPU pa3pabdOTKax rasa U THUEHUU
OpPraHMYECKUX OCTAaTKOB.

Munnuapaet  TtonH CO; mocTymaloT B atMocdepy B pe3yiabTaTe  CKHTaHUs
yIIepoAcOoAepkKallluX BHJIOB TOIUIMBA (KaMEHHBIH Yrojib, He(Th, ra3z) B IPOMBIIUIEHHOCTH, B
aBTOMOOWIBHBIX aBuratensx, Ha TOC. 45 % BoiopocoB CO; na€t cxuranue yris, 40 % - vedtu u
15 % - rasza.

B Hacrosiee BpeMsi eXXeroHo B arMocdepy BblOpacbhiBaeTcs 6omnee 20 MIIpA. T JUOKCHIA
yraepona (6 mipa. T yriaepoja). 2 MIpA. T YIJIepoJa B YIIEKHUCIOM Tra3e InepepadbarhiBaeTcCs
3eJEHBIMH PACTEHUSIMHU Ha CyIlIe B Mpoliecce POTOCHHTE3a, 2 MIPJ. T epepadaThIBaeTCs B OKEaHE,
ocTaBIIMecs 2 MIpJ. T He mepepadaThIBalOTCSl U KOHLIEHTpAlUs JUOKCHA yriiepoja B aTMochepe
BO3pacTaer.

DHepreTudeckuii OyM MpOIJIOro CTOJIETUS YBEJIWYWI COJEp)KaHUE YTJIEKUCIIOro rasa B
atMocdepe Ha 25%, a metana — Ha 100%.

Ilo pacuéram HaunmonanbHoit Axanemun Hayk CHIA, x 2100 r. oxkupaercs yABOEHHE
koHTeHTpanuu CO,, u k 2100r. TOKHO MTPOU30HTH MOBBINIEHUE TemmepaTypsl Ha 1,5-5,8°C. Jlns
IPUIIOJISIPHBIX MIMPOT MOBBIILIEHUE TEMIIEPATYPbl MOKET NOCTUTHYTH 10°C.

[TocneacrBue mapHUKOBOro 3d@dexrTa, KOTOpoe BBI3BIBAET HAMOOJBIINE OMACEHUS — 3TO
noAbEM ypoBHA MupoBOro okeana. YpoBeHb MUPOBOro OK€aHa MOKET OBBICUTHCS IPUMEPHO Ha
Im k 2050 1. m Ha 1,5-3,5 M k 2100 r. u3-3a TasHUSA MOJSIPHBIX JIBJAOB U TEIJIOBOTO PaCIIUpPEHUs
BO/bI. [Ipy MOBBILIIEHNH YPOBHS OK€aHa Ha HECKOJIbKO METPOB OyayT 3aTOIJIEHBI TaKKE TOpo/ia, Kak
wa-ﬁopx, Jlonnon, Cankr-IlerepOypr, Amcrepnam, Illanxaif, Tokno U TycCTOHacelEHHbBIE
npuOpeKHbIE TEPPUTOPHH, Ha KOTOpPbIX npokuBaeT oT 30 mo 50 % HaceneHUs 3eMHOTO IIapa.
VBenuuenue cpeaHeil riobansHON Temmeparypbl naxe Ha 1°C NPUBERET K 3HAYUTEIBHOMY
M3MEHEHHUI0 aTMOC(epHOW IUPKYJSLIUU, YBEJIMYUTCS YacTOTa M cuja Tal(dyHOB, yparaHos,
TopHano. C pocToM TemmepaTypbl BO3PAaCTET M KOJMWYECTBO OCAAKOB. JIMBHM 3aTOMST TPOIHKH.
3acynuiuBble 30HBI CABUHYTCS Ha ceBep. Cepb€3Hble HM3MEHEHHsS KIMMaTa MpPOM3OUIYT B
CkannunaBun, Cubupu u Ha ceBepe Kanazpl.

[Ipu rnob6ansHOM moteryieHur Ha 2°C 30Ha CIUIOMIHONW MHOTOJICTHEM MEP3JI0THl B HaIeh
CTpaHe TIepecTaHeT CYIIEeCTBOBAaTh, a 30HA JIECOTYHIPHI JOCTUTHET mobepexbs CeBepHOro
Jlenosutoro okeana. IloBeimenue cpemHedt Temmeparypsl Ha 1-2°C B 1eJIOM MOXKET OBITh
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OJTaronpHATHO IS CEMBCKOTO XO35HCTBA eBporeickoit yactu Poccun. Oxumaercs, 4To ¢ Ha4aIoM
ATOrO CTOJIETUSI HAUYHETCS yBEIMYEHHE KOJMYECTBA OCAJKOB Ha BCEH TEPPUTOPUM HAILEH CTPAHBI,
BKJII0Yasl CaMble 3aCyIJIUBBIEC O0JIACTH.

B 2001 r. Ha momo CHIA nmpuxoauinock 33% BeiopocoB CO,, EBpornetickoro Coro3za — 29%,
Poccun — 16,4%, Snonun — 8%. UToOB YMEHBIIUTH BHIOPOCHI JAMOKCHAA YIiepoja, Hao
YMEHBILINUThH KOJIMUECTBO CKUTAEMOT0 yIiIepoicoieprkaliero rommba. Kak atoro goctuus?

Bo-nepBbIX, pacIupuTh IPUMEHEHHE SHEProcOePEraroX TEXHOJIOTHI U YCTPOUCTB.

Bo-BTOpBIX, OCYIIECTBIATH MEPEXO/ HA IIMPOKOE HCI0JIb30BAaHKE ra3oBOro Toruvsa. llpu
MIPOM3BOJICTBE OJIMHAKOBOTO KOJM4YecTBa dHepruu HedTh naét Ha 15 %, a ra3 — Ha 43 % MeHbIe
YIJIEKHCIIOTO Ta3a, 4eM yrodib. Eciu ke yyectb, uto KIIJ[ ra30BbIX yCTaHOBOK 3aMETHO BBILIE, YEM
HOTPEOIIAIOIUX yrojlb, TO BEIMIPHIII OyAeT B 2-3 pasa.

B-Tperbux, pasBuUBaTh HallpaBI€HHUsS DSHEPI€TUKHM, HE CBSI3aHHBIE CO C)KUTAHUEM
OpPraHMYECKOT0 TOIIMBA: aTOMHYIO, THIPO3HEPreTHKY, HUCIOJIb30BAHUE COJIHEYHOH M BETPOBOH
SHEPIHUH.

Ho no cepenunsl XXI| B. TpaaunuoHHbIe BUABI YIIIEBOJOPOIHOTO TOIUIMBA, CKOPEE BCETO,
COXpPAaHST CBOE JIOMUHUPYIOIIEE [T0JIOKEHUE B TOILNIMBHO-3HEPT€TUUECKOM OaJlaHce.

Jpyrum croco6oM 60pbObI C NOBBIILIEHUEM TEMIIEPATyphl IPU U3MEHEHHH KIMMaTa MOKET
CTaTh BHIOPOC HEHTPAIBHBIX a3PO30JIbHBIX YACTHUI] B BEPXHHUE CIION aTMOC(eps! (B BUIE «IIUTA» OT
COJIHEYHOI'O M3JIy4€HHSs ), OTHAKO OH TPeOYyeT 0Ue€Hb TOYHBIX PACUETOB.

B 1992 r. xondepenmms OOH mo oxpyxkaromieir cpene u pa3sutio B Puo-ne-XXaneiipo
npunsiia KonBeHuuto o0 usmenenuu kiaumara. Llenp KonBeHuum — no6uThes crabuiauzanuu
KOHLEHTpaluil MapHUKOBBIX ra3oB B aTMoc(epe Ha TaKOM YpPOBHE, KOTOPBIH HE JOIyCKayl Obl
OIIaCHOI'0 aHTPOIIOT€HHOI'0 BO3/EHCTBHS Ha KIMMaTH4eCKyto cucteMy. CTOPOHBI JOTOBOPUIIUCH K
2000r. cTabuIu3upoBaTh SMUCCHIO ATHX Ta30B Ha ypoBHE 1990 T.

MexayHaposnHas KoH(epeHIMs MO TIJI00albHOMY HM3MEHEHHIO KJIMMaTa Ha IIJIaHeTe,
npoxoguBmias B 1997 r. B r. Kuoto (SlnmoHus), eAMHOINIaCHO MpUHSIA UTOTOBBIA INPOTOKOII,
COIJIACHO KOTOPOMY 6nepeévie B UCTOPUHU Ul MHIYCTPUAIBHO PA3BUTHIX CTPaH yCTaHABIUBAIOT
o0s3aTenpHble K MCIOJIHEHUIO KOJIMUYECTBEHHBIE IOKa3aTeld COKpalleHHus o0bEMa BbIOPOCOB
napHUKOBBIX razoB. B 2008 — 2012 rr. 06bE€M BBIOPOCOB JTOJIKEH CTaTh MeHbIIE Ha 5,2%, yeM B
1990 r. JIns xaxaoro rocyaapcTBa YCTAaHOBIICHBI CBOM YHCJICHHBbIC OorpaHuueHus. EBponeiickuii
Co103 00s13a7Cs1 COKpATUTh SMHUCCHIO MAPHUKOBBIX Ta30B Ha 8 %, CLIIA — Ha 7 %, SAAnonus, Kanana,
Benrpust u Ilonpma — Ha 6 % . Pa3BuBaromumcs cTpaHaM pa3pelieHO YBEJIUYUTh 3MUCCHUIO
napHUKOBBIX razoB: Mcnanauu — Ha 10%, ABcTpamuu — Ha 8 %. Poccusi, koTopas oTHeceHa K
IpyHIe CTpaH ¢ NepexXoIHOM 3KOHOMUKOM, k 2012 r. 1omkHa coXxpaHuTh ypoBeHb 1990r.

B pabote skonoruyeckoro ¢popyma B Knoro npunumanu ydactue 6osee 2000 generatoB u3
159 rocymapctB mupa. Beipaborarh oOmue MOAXOABI OKAa3aJOCh HEMPOCTO: TMO3UIUH CTPaH —
YYaCTHHUI[ CYIIECTBEHHO PAaCXOIWINCh, MOCKOJIbKY COKpAIlleHHe BHIOPOCOB MApHUKOBBIX TIa30B
CBS3aHO CO 3HAYUTENIbHBIMHM PacXoJaMd U HEOOXOJUMOCTHIO MEPECTPOHKHU MPOMBIIIIEHHOCTH.
BBenenue crTporux orpaHuueHH MOBIEYET 3a COOOM COKpallleHHe NOTPEOJIEHUS TOPIOYMX
MOJIE3HBIX MCKOMAEMbIX, B TOM YHCIIE YIJId U HEPTH, a ClIeJ0BATEIbHO, M1 YMEHBIIEHHE 10X0Ja OT
IpoJaX «4EPHOro 30J0Ta» HAa MHUPOBOM pbIHKE. EjKeronHele NOTEpU CTpaH, BXOIAIIMX B
Opranu3zaiuio Npou3BOIUTENEH U SKCIOPTEPOB HEPTH, MOTYT COCTABIATH 10 10 MIIp.I. 10IIapOB.

Kuciaoruele ocaaku

JIpyruM BUJOM 3arps3HEHUs aTMoc(epbl, HE NPHU3HAIOIIMM TOCYJapCTBEHHBIX TPaHUII,
SIBJISIFOTCSI OKCHJIBI Cepbl U a3oTa. Cxxuranue kameHHoro yrisi Ha TOC Bea€T K BRHIOpOCaM HE TOJIBKO
JUOKCHJA YIJIepoJa, HO M AMOKCHIA Cepbl M OKCHJIOB a30Ta. JIONMONHUTENBHBIM KPYIHBIM
HMCTOYHUKOM OKCHJOB a30Ta SBISETCS aBTOMOOWIBbHBIM TpaHCIOpT. B 1memom exerogHo B
atMocdepy BbiOpacsiBaeTcst 120 MiIH. T cepHuUcCTOro rasza, 250 muH. T mbuid, 6omnee 65 MIH. T
OKCHJIOB a30Ta.

AHTpPONOTreHHBIE BEIOPOCHI CEPHUCTOTO ra3a B 2 pa3a MPEBBIIIAIOT MOCTYIUIEHUE 3TUX Ta30B
B pe3y/lbTaTe INPUPOAHBIX SBJIECHUIH, aHTPOIOIE€HHbIE BBIOPOCHI OKCHJOB a30Ta COCTaBISIOT
npumMepHo 40% OT ecTeCTBEHHBIX BHIOPOCOB.

B armocdepe cepHUCTHIN ra3 (IMOKCHIT CEPBI) OKUCISIETCS 10 CEPHOTO aHTUIPUIA:
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250, + O, = 25043
O0pa30BaBLINIICS TPUOKCH]I CEPBI PEarupyeT C BOASHBIM I1apoM, 00pa3ys CEpHYIO KUCIOTY:
SO3; + H,O = H,S0,

CepHast KMcCIOTa TNPUCYTCTBYET B BO3JyX€ B BUJE JETKOrO TyMaHa, COCTOSILErO W3
KPOILIEYHBIX Karellb.

[Ipu cxuranuu TOIUIMBA BBIOPACBHIBAIOTCS B aTMoc(epy Takke OKCHUIBI KalbLUs M XKele3a,
KOTOpBIE BCTYIAIOT B PEAKLHI0 C CEPHOM KHUCIOTOW, 00pa3zys TBEpAbIE YACTHUKH CYyIb(}aToB
KaJblMA U keme3a. KoarmuecTBo comepiKaniuxcsi B TOPOACKOM BO3/AyXe TBEPIBIX YaCTHUIL CYITh(PaTOB
U KareleKk CepHOM KUCIOThI MoxKeT fnocturath 20%. Betep pa3HOCUT 3TH 3arps3HEHHs 32 COTHU
KHJIOMETPOB OT MeCTa UX BEIOpOCa, 00pa3yroTCs TyMaHbl U CMOTH.

Oxcuapl a30Ta OKHUCISIOTCS B BO3AyXE MO IMOKCHIA, KOTOPBI TOXKE pacTBOpSAETCS B
KareabKax BOJbI 00JIAaKOB, 00pa3ys a30THYIO KUCIIOTY:

2NO + 0,=2N0O;,
4ANO, + 2H,0 + O, = 4HNO3

OTu ABE KUCIOTHI (CepHas ¥ a30THAs1) U 00YCIAaBINBAIOT BBINIQJCHUE KUCIOTHBIX JOXKICH.

[Tpobnema KHCIOTHBIX OCaIKoB Bo3HHKIA B Hadasne 70-xx rr. XX B. Haubomnee octpo oHa
nposiBuiack B CKaHIWHABCKUX CTpaHax, TJAe B Thicsyax o03Ep crajma ucue3arbh puioda,
MHUKpPOOPTaHU3MBI, TIPUYEM BOJA BpOje Obl OcTaBajach TakoW ke 4ucTtod. [loHamoOMIMCh TOBI
UCCJIEIOBAaHHUM, YTOOBI MOHSATH, YTO 3aKUCICHHE Cpelbl M €€ TMOCIENCTBUS — HE TOJBKO
CKaHIMHaBCKas mpobiema. B BocTounbix paitonax CIIIA 3a 20 jmeT KHUCIOTHOCTh YBEJIWYUIACh B
10-30 pa3 B 30-60% 03&ép (pH Boabl 0b11 MeHbIIE 5). OT KUCIOTHBIX 0caakoB cTpanaet Kanana,
I'epmanus, Anrnus, benbsrus, Ilosbma u gpyrue eBporencKkue CTpaHsl.

EctecTBenHas noxaeBas Boja UMeeT cnabokucnyro peakiuio (pH~6), Tak kak HaXOIUTCS B
KOHTaKTE C JIMOKCHJIOM yriepoja (yriaeKUCIblii ra3 — €CTECTBEHHBIM KOMIIOHEHT arMoc(epbl) u
pacTBOpsieT ero, oOpa3ys cialdyio yroipHyi Kuciory. OAHAaKo cpeAaHerojioBble 3HaueHus pH
noxnen Hag Espomnoii — ot 4,1 10 4,9.

Kucnotrnele ocaku BpenaT He TONBKO 03&paM, HO M Jiecam, MOJsIM, mactOuiiaM. B
3anagHoil EBporie xepTBaMu KUCIOTHBIX 0caakoB cTanu 38% jecoB (0XOTH JINCTHEB, MOPAKEHUE
xBou). Tonbko B ['epMaHuu OT KMCIOTHBIX OCaJKOB MocTpajaio okosno 50% necos, B Ilonbiie —
75%. [epeBbs CTaHOBITCS OoJiee TOJBEPKEHHBIMU BO3JCUCTBUIO OOJIE3HEH U BpeAUTENeH,
orMmupaet 10 50 % UX KOpPHEBOI CHCTEMBI.

Kucnora, mapatomas ¢ HebGa, pa3belaeT HCTOPUYECKHE MNaMSATHUKH, TPYOOIPOBOJBI,
cTonObl, OeroHHble (QyHnameHThl, kaGemu. Ilo nmanHbIM  EBpomeilickoro mapiameHTa,
HSKOHOMUYECKUH yiepd OT KHUCIOTHBIX OCaaKOB cocTaBisieT 4 % BajloBOro HaIMOHAJIBHOIO
IPOAYKTA.

[IBernus umeet 60mee 100 ThICSY 03Ep HA CBOEH TEPPUTOPUH, U3 HUX 18 THICSY «MEPTBBIEY,
muménnble xku3Hu. B Hopeerun B 5000 u3 17500 03ép ucuesna peidba. B Kanane u3-3a yacTbix
KHUCJIOTHBIX OCaaKoB cTayiu MEPTBBIMH 14 Thicsu 03€p. [lomkucienue Boabl 03€p BCIIEACTBHUE
KHCJIOTHBIX OCAJIKOB BPSJI JIU CHJIBHO BIIMSET Ha B3pocibIX pel0. Ckopee Bcero HU3kHi ypoBeHb pH
NPEMSITCTBYET pPa3MHOXKEHUIO pbIO, yOuBas uKpy. BeposSTHO Takke CHUXXEHHE pPa3BUTHUS
(UTOIUIAaHKTOHA, a CJIEeJ0BaTENbHO, U KOPMOBOW Oa3bl A pbl0. CHIDKEHHE YHCIEHHOCTH PBIO
BJIEUET 3a COOOW MCUE3HOBEHHUE >KMBOTHBIX, KOTOpPbIE MHUTAIOTCS PHIOOI: OENorosoBOro opiaHa,
rarap, 4aek, BelApbI U 1p. Kpome Toro, pryTs, copepxaiasics B IPUPOAHBIX BOAOEMAX, B KHCION
CpeJie MOXET MPEBPATUTHCS B AJTIOBUTYIO MOHOMETUIIOBYIO PTYTh.

Korna nroau BABIXAaIOT TyMaH, COJAEP)KAIMN KallelbKH KUCIOTBL, 9TO BBI3BIBAET Yy HHUX
alepruto M1 OpoHxut. [Ipu BIBIXaHUM KHUCIOTHBIX YacTHUI[ C MBUIBIO, COAEpKalled TKENbIe
MeTaJuibl (MeJlb, IIMHK), BO3MOXKHO IOSIBJIEHUE PAKOBBIX OITyXOJIEH.

['maBHBIM  «OKCIOPTEPOM» KHUCIOTHBIX Joxkaed B EBpome B 80-x romax crana
BenukoOpuranus. B Hamry crpany mocrtymaer B 8 pa3 0ojbllle CEpHUCTOrO rasa u B 7,3 pasza
00JIbIIIe OKCHUIOB a30Ta, YEM BBIHOCUTCS C €€ TEppPUTOPUU B JIpyrHe rocylapcrsa. ITO CBA3aHO C
IIPEUMYILIECTBEHHBIM JIBUKEHUEM BO3AYIIHBIX MAcC C 3aa/ia Ha BOCTOK.

Jl51s yMeHblIlIeHUsI BBIOPOCOB AMOKCHIA CEPBI MPEAIAraloTcsl CISAYIOIUE MEPHI:

1. [IpombIBKa yriis mocie HW3MENbUeHHs. JTO NPUBOAMT K yaaieHuro 50-90%
COEIMHEHUH CEepbl — MMPUTA U K YBEIMYEHHUIO CTOMMOCTH 3JIEKTPO3HEpruu npumepHo Ha 10%.
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2. XuMuyeckoe ynaieHue cepbl — cyiabbypanus. B sTtom ciywyae 3arpaThl Ha
MIPOU3BOJICTBO 3JEKTPOIHEPruu Bo3pactaioT Ha 15-25%. B CHIA B 1991 1. okono 50% yrus,
ucnonp3zyemoro Ha TOC, moasepramoch ounctke. Bo ®@pannuu n BenmukoOpuTaHuu ovMIaeTcs
BECH yTOJIb.

3. 3aMeHa yriis Ha HU3KOCEPHUCTBIE BUbI TOILIMBA: HEPTH U ras.

OpanM w3 HamboJee MPOCTHIX CIOCOOOB CHWXKCHHS KOJIMYECTBA OKCHIOB a30Ta TpHU
C)KUTaHUU TOIUIMBA SBIISIETCS IMPOBEJIEHUE Mpolecca B YCIOBUSAX HEAOCTaTKa KHUCIOpOJa, YTO
obecreunBaeTCss CKOPOCTHIO TIOJJa4M BO3/IyXa B 30HY ropeHus. B Anonuu pazpaborana TeXHOIOTHS
«IO’)KUTaHUS» TEPBUYHBIX MPOAYKTOB cropaHus. [Ipm sTtom cHauana TtorumBo (He(dTh, ra3z)
C)KHTaloT B ONTHUMAIBHOM PEKHUME JJIsi 00pa30BaHUs MEHBIIETO KOJIMYECTBA OKCHAOB a30Ta, a
3aTeM B 30HE J0KHUTaHUsl YHUUYTOXKAIOT HeMpopearupoBasiiee TOmmBo. [Ipu 3ToMm BEIOPOC OKCHA0B
azora cHmxkaercs Ha 80 %.

Crnenyronm HanpaBJIEHUEM B PELICHUH MPOOJIEMbl KUCIOTHBIX JTOKEH SBISETCS OTKa3 OT
NPaKTUKA pacCeMBaHMs Ta3000pa3HbIX BbIOpocoB. WX cienyer He paccewBarb, a, HA0OOPOT,
yJIaBIMBaTh M KOHIEHTpUpoBaTh. HamOosiee 3¢ deKTUBHBIN C€MOCOO OYHUCTKH BBIOPOCOB OT
JIMOKCHJIa Cepbl OCHOBAH Ha PEAKIIMH €r0 C U3MENIbUYEHHOM n3BecThI0. B pesynbraTte peakunu 90 %
JTUOKCH/Ia Cepbl CBS3BIBAETCS C HM3BECThIO, 00pa3ys THUIIC, KOTOPBIA MOXXHO HCHOJIb30BaTh B
CTPOUTEIHCTBE.

Haubonee neGnaronpusiTHbie pailoHbl POCCHU MO KUCIOTHBIM OCaIKaM:

Konbckuit 1-0B, BOCTOUHBIN CKIIOH Y palIbcKoro xpedTa u paiion Taiimbipa.

B 1985 r. B Xenbcunku 20 rocynapctB EBponbl u Kanaga noanucanu Ilpotokon o 30%-
HOM CHUKEHHUH BBIOPOCOB CEPBHI.

[Ipunsareie B crpanax bonbemoit Cemépku B 1970-1990 rr. mepbl MmO3BOJIMIM MPH POCTE
BEJIMYMHBI BaJIOBOrO NpoAykTa Ha 60% MpakTHYECKH HE YBEIMUYUTH BBIOPOCHI YIIIEKUCIIOrO ra3a u
OKCHJIOB a30Ta M CHU3HTH BBHIOPOCHI cepHucTOro raza SO;.

Pa3py1ne}me 030HOBOI'O CJ10HA

Ha Bricote 20 — 25 kM non aeiictBueM Y@ uznydenus CoiiHIIa B aTMOc(epe BO3ZHHKAET
030HOBBI  cioi. CBoeMy  CyLIECTBOBAaHMIO O30HOBBIH  clIOH  00s3aH  JEATEIBHOCTH
(OTOCUHTE3UPYIOUINX PACTEHHMM, BBIACIAIOMIUX KUCIOPOJ, M JCWCTBUIO Ha KHUCIOPOL
yabTpaduoNeTOBbIX Jydeil. B Bbicokux ciosix armocdeps! moj BiausHUEeM >x&cTkod Y® wactu
COJIHEYHOI'O M3JIyYEHUs MPOUCXOIUT MOHU3ALMS U IMCCOLUAIINS MOJIEKYJI KHUCIOpoja, 00pa3yeTcs
aTOMapHBIA KUCIOPO/, KOTOPBIA HEMEUIEHHO MPUCOEAMHSETCS K MOJIEKyJIaM KUclopoja, o0pasys
030H — TPEXATOMHBIN KHCIIOPO/I.

Ecnu Bech atMocdepHbIit 030H NPUBECTH K HOPMAJIbHBIM YCIIOBHSM 3€MHON MOBEPXHOCTH
(naBnenne 760 MM pr.cT. u Temneparypa 0°C), To cpeqHss TOIIMHA 030HOBOIO CIIOS B TPOIUKAX
COCTaBHUT BCEro 2 MM, Yy IOJIOCOB OHa BJBoe Ooibie. OOmias Macca 030HOBOTO CJIOsS MEHbILE
OJIHOM MMIJIJTMOHHOM 110y Macchl Beel aTMocdephl. Tem He MeHee 3TO HaJA&KHbBIN IIUT, KOTOPBIN
HE TOJIbKO o0Oeperaer BCE€ )KMBOE Ha IIAHETE OT MPSMOTO pa3pyIIeHUs MOJ JACHCTBHEM KECTKOTO
YO uznyuenus, nporyckas Kk 3emiie ToJbko 1% 3TOro U3nydeHus, HO U MPEAOXPaHSIET SBOIIOIUIO
OT BPEAHBIX MYTalHUi.

VYMmeHbI1eHHEe 030HOBOTO ciiosi Ha 1% Bied€r 3a coboit yBenuueHue YD uznmydyeHHs Ha
1,5%. IlomHoe wHCYEe3HOBEHHE O30HOBOTO CJIOSl, HECOMHEHHO, O3Hauano Obl MpeKpalleHue
CYIIECTBOBaHMS BhICIINX (HOpM >KU3HU Ha 3emuie. [{axke ero yroHblIeHHE MPUBEAET K POCTY YHCIa
paKkoBbIX 3a0oNieBaHMM, THUOETM OJHOKJIETOYHBIX OpPraHMW3MOB, BXOJSIIMX B Pa3IUYHBIC
HKOCHCTEMBI, BO3JCHCTBUI0 HAa TEHETUYECKUI KOJ KUBBIX OPraHM3MOB M YBEIWYEHHIO YHCIIA
MyTaLun.

TennoBoil pexxum arMocdepbl U €€ AMHAMHUKA B 3HAUMTEIBHOW CTENEHU OIpeaessioTcs
CIOCOOHOCTBIO 030HA TMOTJIOUIaTh YnbTpaduoseT. YMEHbLIEHHE TOJIIMHBI O030HOBOTO CIIOS
IPUBEAET K YBEIMYCHHUIO HArpeBa 3€MJIM, YCHWICHHIO BETpPa, LMPKYJIALUM BO3AYIIHBIX Macc B
aTMocdepe, HaCTYIUICHUIO TyCThIHb.

B 1992 r. 6p11 onyonukoBan nokian [Iporpammer OOH mo okpysxkatomeit cpene (FOHEIT).
B néwm, B yacTHOCTH, TOBOPUITIOCH, 4TO K 2000 T. TONIIMHA 030HOBOTO CIOSI MOKET YMEHBIIUTHCS HA
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5-10%. D10 npuBENET K yBEIMUEHUIO BUPYCHBIX 3a0oneBanuit, B ToM uucie CIIN oM, paky koxu
(tonomHuTenpHO 300 THICAY CIyyaeB €XKETOIHO) U KaTapaKTe, pacCTPONCTBY MUMMYHHOM CUCTEMBI U
pocTy uuciia HHGEKIMOHHBIX 3a00I€BaHNl, a TAKKE CHIYKEHHUIO YPOXKAEB B CEIbCKOM XO3SHCTBE.

BriepBbie 030HOBYIO JIBIpY HaJ AHTApKTHA0H OOHApYXWJIM cO CIYTHUKOB B 1979 r. Mup
y3Halm o Hed B 1985 1. M3MmepeHusl KOHIIGHTpallMM O30HAa B arMocdepe MoKa3ad, 4TO Haj
AHTapKTH01 ypoBeHb 030Ha cokpartuics Ha 40 %. Ilnomans 030HO0BOM JbIpbl pacTET, 1 B 1999 r.
oHa 3aHMMana 27,3 MJIH. KM, 4TO B montopa pasa Oomplne mwiom@aaun Poccuu. Dta gpipa
nepeMeIaeTcs, ¥ KOr/ia OHa MOABISETCS HaJ ABCTpalIMel, TaM yBEIHMUUBACTCS YHCIIO 3a00IeBaHUI
paKoM KOKU. 3aMedyeHa MeHbIIas Mo pa3MepaM 030HOBas Jbipa u Haj Lllnundeprenom.

B 1992 r. coeuManucTsl aMEpUKaHCKOTO  YIpaBl€HUS 10  a3pOKOCMHUUYECKUM
UCCJIEIOBAHUSIM COOOUTIIIN, YTO UMH 3a()MKCUPOBAH CaMblil BBICOKUH 3a MOCIEAHEE BpeMsl YPOBEHb
KOHIICHTPALUH B aTMOC(epe XUMUYECKHUX BEIECTB, Pa3pyLIAOIINX 030HOBBIN CIIOM 3eMJIH.

B deBpane 1995 1. Hag Bcem CeBepHBIM MOJyHMIAPHUEM 3apPETHCTPUPOBAHO PEKOPIHOE
camkenne o3oHa — Ha 40 %. OHO gepxanock 25 cyrok. BooOuie HOpMaIBHBIMH CUHUTAIOTCS
€CTeCTBEHHbIE KoJieOaHus YpOBHA 030Ha B npeaenax 10 10%.

B wmapre 1997 r. o30HOBBIE AbIpbl MOABWINCH Haj Jlenunrpaackow, I[lckoBckod u
HoBropoackoit obnactamu, a Takxke Haa Bocrounoit Cubupblo, SkyTueil u 1eHTpoM
KpacHosipckoro kpas.

Vuénple CILIA yxe mporHo3upyroT, YTO €CIM TEHAECHLMH pa3pyLIeHUs 030Ha COXPaHATCH,
10 K 2070 r. uncno 60apHBIX pakoM Koxu B CHIA moxeT nocturayts 40 MIIH. YellOBEK.

Cy1iecTByeT TpH BEpCUU Pa3pyILICHUs 030HA:

1.U3-3a_nocmynienus 6 _ammocghepy xaiopgmopyenesodopodos (XPY). Crona OTHOCSIT B
nepByI0 ouepenb GPeoHbl, MOMYyYUBIINE HIUPOKOE PACHIPOCTPAHEHUE B XOJIOIUIBHBIX YCTAHOBKAX,
B KOHJMIIMOHEPAaX, B a3pO30JbHbIX OaJUIOHYMKAaX, B OTHETYLIUTENAX, KaK pacTBOPUTENU U
OUMCTHUTENW, HAIPUMEP IpPU MPOMBIBKE JI€Taleld B JIEKTPOHHON MPOMBIIUIEHHOCTH. B TeueHue
MIOJIyBEKa ATH XHWMUKAThI, BIEpPBbIE MOJydeHHble B 1928 r., cuuranuch uyno-semecrBamu. OHu
HETOKCHYHBI, UHEPTHBI, YpE3BbIUaiHO CTAOMIIbHBI, HE TOPAT, HE PACTBOPSIOTCS B BOJAE, yAOOHHI B
MPOU3BOJCTBE U XpaHeHuu. 1 mostomy cepa npumenenus XOY nuHaMUYHO pacHINpAIach.

[Ipennonoxenne o ToM, uro XDV pazpymiaoT 030H aTMocepbl, BHICKa3all aMepUKaHCKUE
u HeMeukue yu€nole B 1974 r. 3a oty pabory B 1996 r. onu Obuin ygocroensl HobOeneBckoit
IIPEMHH.

B 80-x romax XX B. B mupe npousBoauiock 1,4 maH. T XPVY. CornacHo goxiany ['punnuc
B KoHLe 1995 1., Gonee 50 % Bcex 030HOBBIX IbIp CO3MAETCs TpoiKkoi pazButhix crpan: CLHA
(31%), Snonus (12,4 %) u Benmuxobpurtanus (9%). B CILIA motpebnenne 030Hpa3pymaommnx
BEIIIECTB COCTaBIIseT OoJiee 8 Kr Ha qylly HaceieHus, a B Inauu Bcero 9 r.

®peonbl, monasimue B atMmocdepy, coxpanstorcs tam 60 — 100 ner. Ilox nelictBuem
yapTpaduoeTa OHU Pa3pyLIAIOTCs, a aTOMbI XJI0pa, 00pa3yroIIKecs IPU 3TOM, B3aUMOJICHCTBYIOT ¢
MOJIEKYJIaMH 030Ha!

Cl+03=CIO+ 0O,

OOpazoBaBIIMIICS MOHOOKCHJI XJIOpa B3aMMOJIEUCTBYET C aToMaMu KUCIOpoJa U

BOCCTAHABIIMBAET aTOM XJIOpa!
CIO+0=Cl+0

3areM BO3HUKAeT LleMHas peaklus paspylieHus o3oHa. Kaxaelii arom xiopa crnocoOeH
yHUUTOXKUTB 100 THICSY MOJIEKYJ 030HA.

2.U3-3a_evibpocos ompabomarnnbix 2a306 cynepiainepamu «bouney u opyeumu c ebicokum
HOMOJKOM NOAEMA, NPU 3ANYCKE PAKEMOHOCUmMenel.

Tunuunas TBEPHOTOIJIMBHAS DPAKETHAs CHUCTEMA — YCKOPHUTENIU aMepukaHckoro «Crelic
maTTJIay B Ipoliecce moabéMa J10 BBICOTHI SO KM BeIOpackiBaeT 187 T Xjiopa v €ro coequHeHn. 3a
onuH monér «Cneic marTi» yHuuTokaeT 10 10 MIH. T O30Ha, a B 3eMHOH aTMocdepe ero
COJIEPKUTCS BCEro JHUIIbL 3 MIpA. TOHH. B 3-4 pa3a MeHbIIY0O ONAcCHOCTb IPEICTaBISAIOT
pocculickue pakeTHsle cucTeMsl «IIpoton», «Coro3», « IHeprus».

3.U3-3a_yeenuuenus 6vl0pOco8 OKCUO08 a30mda, A UMEHHO 3aKucu azoma (CKUTaHue
tormuBa Ha TOC W B NPOMBIIIJICHHOCTH, BBIXJIONHBIE Ta3bl aBTOMOOWJIEH, CBEPX3BYKOBBIC
PEaKTUBHBIC CAMOJETHI):

N,O + O3 =2NO + O,
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MupoBoe cooOIIecTBO MPUHUMAET MEphI MO 3amuTe 030HOBOro cios. B 1985 r. Obna
noxanucana Benckas Konsenuus, a ¢ 1 suBaps 1989 r. Bctynun B cuity MoHpeanbckuil IpoToKoOdI,
OTPaHUYMBAIOIIUN TPOU3BOJACTBO M MPUMEHEHHWE XHUMHUYECKUX BEUIECTB, MOBPEXKAAIOIINX
030HOBBIN cioil. O0a 3TN AoKyMeHTa partuduiupoBansl 6oiee 40 cTpaHaMu MHpa, B TOM YHUCIIE
CCCP.

[To3xe, B 1991 r., 81 crpana u EBpomeiickoe COOOIIECTBO COTJIACHINCH JTUKBHINPOBATH
XDV k 2002 r. Heckonbko €T Ha3a Obuta pa3paboTaHa TEXHOJOTHS 3aMEHbI (hpeoHa CreruaaIbHO
[IOJATOTOBJIEHHBIM PONAHOM.

[To cornamenuto, noanucanHoMy B Komenrarene B 1992 r., nmpousBoactBo XDV B
Pa3BUTBIX CTpaHax JOJIKHO OBLIO IPEKpaTUThCS K KOHIY 1995 r., B pa3sBuBaromuxcs CTpaHax — K
2010 r. Poccust u3-3a TsKENOro PUHAHCOBO-3KOHOMHUYECKOT'O MOJIOKEHHSI TIOMIPOCHIa OTCPOUYKU Ha
3 — 4 roga. OpHako mWK Hamboyiee paspymaroniero BosjehcTBUsS X®DPY Ha O030HOBBIA CIIOH
npuacrcs Ha Hadano XXI| B., mockonbky XDV (ppeonam), BeIOpOIIEeHHBIM B arMmocdepy,
noHagoourcs 8 — 12 ser, 4To0bl 10CTUYH 030HOBOTO CIIOSI, T/I€ OHH OyIyT XPaHUTHCS €lIE NECATKU
JIET, MOCTETIEHHO UCTOIIAs €ro.

Pa3nen 3. Meponpusitust 1o 3ammure oKpyKamoueil cpeanpl. MesKIyHapoaHoe COTPYIHHYECTBO

Tema 3.1. OcHOBHbIe HAanpaBJIeHHSI CO3AaHUS MAJIOOTXOAHBIX M pecypcocOeperamuux
TEXHOJIOTHI B PA3JIMYHBIX OTPACIAAX NPOMbINLICHHOCTH. UHKeHepHbIe U OPraHM3allMOHHbIE
MEpPONPHUATHSA 110 3alIUTe OKPY:Kaloiei cpeabl OT 3arpsi3HeHusi. OYMCTKA NPOMBINLIEHHBIX
BbLIOPOCOB M COPOCOB.

CoBeplilieHCTBOBaHUE TEXHOJIOTHYECKOTO MPoliecca BKII0OYAeT B ce0sl:

1. xkomILIeKCHOe MCIOJIb30BaHUE ChIPbEBBIX U JHepreTnyeckux pecypcos. Kak npasuio,
6omnee 30% cTOMMOCTH CBIPbSI MPUXOJUTCS HA COMYTCTBYIOIIKE 3JieMeHThl. Hampumep, B
HedTenepepadaTHIBAIOIIEM POU3BOCTBE HE(PTH OUMIIACTCS OT CEPhI, M Ta dIIEMEHTapHas
qucTas cepa, €CTECTBEHHO, OJKHA MCIOIb30BAThCS B XMMHUECKON MPOMBIIUIEHHOCTH. UTO
KacaeTcsl JHEPropecypcoB, TO, O€3yCIOBHO, LI€J€CO00pa3HO UCIOIb30BaTh TEIJIO YXOASIINX
U3 Teyel ra3oB B KOTIax-yTHIU3aTopax (Hampumep, ucnoibzoBanue BOP) mnsg nomydenus
ropsyeil BoAbl WM TMapa (B 3aBUCUMOCTH OT HYXJ MPEANpUSATHS, U HE TOJIbKO
TexHojornueckux). Mcnonb3oBanne BOP NpMHOCHT ABOSIKYIO 3KOJIOTHMYECKYIO IOJIB3Y:
CHIJ)KAET TEIJIOBOE 3arpsi3HeHHe aTMoc(hepbl 1 KOCBEHHO YMEHBIIAET CTENEeHb 3arps3HEeHUs
OKpY’Kalollel cpe/ibl 32 CYeT TOro, YTo JJIs MOJYyYeHHsT He0OXO0AUMOTO KOJIMYECTBa TeIula U
AIIEKTPOIHEPIUU HE TpeOyercsi CKUraTrh TOIJIMBO C BblOpackiBanueM B atMmocdepy COz u
NO;

2. CHHUKeHUEe KOJHYeCcTBA CTAIUil MPU MPOBeIeHHU TEXHOJIOTHYECKHX MPOLECCOB, TaK KaK
Ha KaXA0H cTaauu nepepaboTKH CBHIPbSl MPOMCXOAUT €ro MOTeps, U 00pa3yrTCsl OTXOJIbI
(vame Bcero TokcuuHbie). Hanmpumep, oObennHeHNE MPU TTOTYYCHUH OCH3WHA HECKOJIBKHUX
IPOIIECCOB B OJHOW pPEKTU(UKALMOHHOW KOJIOHHE NPUBOJUT K HSKOHOMHM CBIpbS U
MOBBILIICHUIO YKOJIOTUYHOCTH TPOIIECCa;

3. BHeJpeHHe HeNpepbIBHBIX MPOLECCOB, MO3BOJIAIONIEE CHUKATH PACXO CHIPhS M TeIUIa.
Hanpumep, mnpu  HCHOIB30BaHMM  HENPEPBIBHOIO  Mpollecca  pa3IuBKU  CTalH,
pa3paboTaHHOTO B Hameil cTpaHe, skoHomHTcs Oonee 30% Teruia, Tak Kak He Tpedyercs
MOCTOSTHHO OXJIQXK/1aTh M HArpeBaTh METAJLTypru4ecKue rneyu;

4. aBTOMATH3ALMI0 M KOMIBIOTEPU3ALMIO MPOU3BOJACTBEHHBIX MPOLECCOB. DTO MO3BOJIIET
MPOBOAMTD IMPOLIECC B Y3KUX pPaMKaxX ONTHUMAIbHBIX TEXHOJOTHYECKHX MapaMeTpoB, 4ToO, C
OJTHOW CTOPOHBI, CBOAUT K MUHHUMYMY IOTEPH CHIPbsl M TOIUIMBA, a C Apyroil — obecre-
yuBaeT 0€30MacHOCTh TPOU3BO/ICTBA.

5. MHTEHCHM(UKALMI0 TEXHOJOIMYeCKHUX INPOLecCOB, TO3BOJSIONIYI0 SKOHOMHUTb BpeMs H
sHepropecypchl. [Ipu 3TOM, ecTecTBEHHO, HE JOJIKHO CHMXKAThCS KaueCTBO BBITYCKAaeMOil
IPOAYKIINH;

6. co3naHMe KOMILUIEKCHBIX 3JHEProTeXHOJOTHYeCKHX MpOLeccoB, HAlpuMep B TaKHX
XUMHYECKMX IPOU3BOJACTBAaX, Kak aMMuadyHoe. llpu yBennyeHHM NPOU3BOAUTENBHOCTU
Ipolecca 3TO MO3BOJSET SKOHOMUTD ChIpbe, MaTepraibl U JHEPTOPECYPCHI.
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7.

MAaKCHMAJbHO BO3MOKHYI0 3aMeHY NEePBHYHBIX MATEPHAJIbHBIX H JHEPreTH4ecKHuXx
pecypcoB HA BTOPUYHBIe.

J151s ycoBepIIeHCTBOBAHUS allapaTyphl UCIIOJIb3YIOTCS:

1.

pa3paboTka KOMOMHHMPOBAHHBIX  ammapaToB  (HampUMep, MHOTO(QYHKIHOHAIBHBIX
PEKTU(PUKALMOHHBIX KOJOHH). OTO IMO3BOJIIET CHHM3UTh PacXxoj] MaTepuajoB Ha HX
U3TOTOBJICHUE U DKOJIOTM3UPOBATh MPOLECC;

YMEHbLIEHNE Ta0apUTHBIX Pa3MEPOB alapaToB MPH YBEIUYEHUU UX NIPOU3BOAUTEIBHOCTH
3a CYET ONTUMU3ALMU TEXHOJIOTHUYECKOro npouecca. Takue anmaparsl 3aHUMalOT MEHBLIYIO
IIPOM3BOJACTBEHHYIO  IUIOHIaAb, 4YTO  CHIDKAeT  PACXOAbl  HAa  CTPOMUTEIBLCTBO
IIPOU3BOJCTBEHHBIX 31aHUM;

U3TOTOBJICHUE aIlllapaToB IOBBIIIEHHOW T'E€pPMETUYHOCTH, B YAaCTHOCTH, aBTOKJIABOB
(anmapatoB, paboTaIKX MO/ AaBjleHueM). Bo MHOruX npousBoacTBax (B TOM YUCIIE U IPU
nepepadoTke He(TH) yTeuKa ChIpbi M IPOAYKTa HEJIOMYCTHMA, TaK KaK MX BO3TOpaHHe
MOYET MPHUBECTU K HKOJIOTHUECKOM karacTpode. laxe HeOObIIAsS MPOTEYKA B CabHUKAX
HACOCOB 3arpsA3HSAET I104YBY BOKPYT TEXHOJOTHYECKUX AIIapaToB;

BHE/IPEHHE B IIPOM3BOJICTBO COBPEMEHHBIX 3()(PEKTUBHBIX OUYMCTHBIX COOPYKECHHIA;
IIPUMEHEHUE HOBBIX KOHCTPYKLUMOHHBIX MAaTE€pHalIOB, IMO3BOJIOIIUX YBEJIMYUTH CPOK
CIIy>kObI anmnapaToB 3a CUET CHUKEHHSI CKOPOCTH KOPPO3UM M YMEHBIIUTh UX IabapUTHBIE
pa3Mepsl U Maccy.

Y CcoBepILIEHCTBOBAHHE CBIPbsl, MATEPUAIIOB U DHEPTOPECYPCOB BKIIIOYAET B CEOSI:

1.

2.

3.

4.

HAay4HO-IIpaKTHYeCKoe O00OCHOBaHWE KadyecTBa pecypcoB. Hampumep, coBceM He
00513aTeIbHO B MPOW3BOJCTBE OCH3MHA MPUMEHSTH MMHUTHEBYIO BOAY, HA OYHCTKY KOTOPOH
pacxoayercsi MHOTO cpeicTB. Ee MOXKHO 3aMEHHMTh TEXHHYECKOH M MPH HEOOXOIMMOCTH
UCIIOJIb30BATh;

NPEABAPUTEIIFHYIO IOJATOTOBKY CBHIPhSl M TOIUIMBA. OJTO MEPOIpPHUATHE YACHICBISIECT WU
yJIydIIaeT TeXHOJOTMYECKHH IPOILecC, a TaK)Ke CHIDKAET €ro HKOJOTHYECKYIO ONacHOCTb
(HampuMep, TMOCIE W3BICYCHUS Ccepbl W3 Chipodl HedTH obeccepuBaHUE MasyTa,
M0JIaBaeMOTr0 B KOTJBI M TI€YH, CIIOCOOCTBYET pPE3KOMY CHH)KEHHIO BbiOpocoB SO, B
aTMocdepy);

3aMEHY BBICOKOTOKCHUYHBIX MaTepuasoB (PTYTH, KaJMusi, CBUHIIA) HA MEHEE SAOBUTHIE (TpU
NPOM3BOJICTBE KPacUTENEH, KaTaln3aTopPOB, AIEKTPOIINTA);

3aMeHy MPUBO3HOTO ChIPhsI HA MECTHOE (HAIIPUMEp, J0OBIBAEMOE MOITYTHO).

YCOBepH_IeHCTBOBaHI/Ie TOTOBOM IMPOAYKIIMH BKIIHOYACT B ceost:

1.
2.
3.
4.

oOecnieueHre 6€30MacHOCTH MPOIYKIIUU B COOTBETCTBUU C HOPMaMU;
yBEIMYEHHUE CPOKa CIIYKOBI IPOTYKTOB POU3BOJICTBA;

o0ecrnieueHre pereHepanuu (BOCCTAaHOBIIEHUS) M YTUIIM3ALUN TPOAYKIINH;
obecrieyeHre yJj00CTBa UCIOIb30BAHUS POAYKIIIH;

B mensax YCOBCPHICHCTBOBAHMA OpraHHU3ali IMTPONU3BOACTBA UCITOJB3YIOTCA CIACAYIOINE MCPBI:

1.

©o ok w

BCEMEpHas OKOHOMHS MaTE€pPHAIbHBIX M  JHEPreTUYECKUX PECypcoB 3a  CUeT
OpTraHU3allMOHHBIX CPCACTB (HpaBI/IHBHaﬂ opraHu3anusa pa6OTBI CMCH, JHUKBHIAIIHUs
IPOCTOEB 000PYIOBaHUS U T.1.);

YCTpaHCHHUE 3allJTAHUPOBAHHBIX W HE3AINIAHWPOBAHHBIX TOTEPL CBIPbA, MaTCpHUaioB,
HEPropeCypCoB;

BHECAPCHUEC HA NPCANIPUATHU HOBBIX, 60.]'[66 COBCPHICHHBIX MPOUECCOB U aIllapaToB,
o0ecrieueHre IKOJIOTUYECKOTO KOHTPOJIIS KAYeCTBA ChIPhS U MPOTYKITUH;

COCTaBJICHHE YKOJOTHYECKOT0 MACIopTa MPEAIPUSATHS;

OCYIIECTBIIEHUE TOCTOSHHON OTYETHOCTH Tepel OKOJOTHYECKUMH CIyXO0amMu U
00IIeCTBEHHOCTHIO paiioHa, TOPo/ia, 00IacTH;

MPOBEJICHUE DKOJIOTUYECKOTO KOHTPOJE B  MacmTabax MpeanpusaTHs B LEJsIX
MPEaYNPEXACHUS YPE3BBIYANHBIX YKOJTOTUUECKUX CUTYAIUM.

OcHOBHBbIE TeXHHYECKHE HANIPABJICHUA Pa3pad0TKH U BHEAPEHUSI MAJIOOTXO0AHbIX
TEeXHOJOTHil
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1. Pazpa®oTka M BHEJpEHHE NPUHLIMIINAIBHO HOBBIX TEXHOJOIMUYECKHX IPOLIECCOB, pealn3alus
KOTOPBIX MO3BOJISIET CYIIECTBEHHO YMEHBIIUTH 00pa30BaHUE OTXOIOB.

[TpumepoM MOXKET CIyKUTb BHEApEHHE Ha MOCKOBCKOM HedrenepepadaThIBAIOIIEM 3aBOJIE
(MHII3) TexHOJIOrM4eCcKOM JIMHUU MOTYYEHHUS TOJUIPONUIICHA.

2. IlpuMeHeHue MaJ0’HEProeMKIX IPOLIECCOB (HapUMep, METOI0B ITOPOLIKOBON METATypIun).
3. Hcnonb3oBanue BHICOKOA(PHEKTUBHBIX METOJOB TEIUIO- U MAacCOOOMEHa (Hampumep, KUISIIEro
CJIOSl B YCTAaHOBKAaX KaTaJIMTUYECKOr0 KPEKUHIa IIpU IepepadoTKe HEPTH).

4. 3ameHa MpsIMOTOYHBIX MOTOKOB MAaTEPUAIIOB U TETNIOHOCHUTENIEH MPOTUBOTOYHBIMH.

5. BHeapeHue TeXHOJIOTUH C UCIOIb30BAHNEM KHCIOPOa, BOJIOPOJIA, 030HA U IJIEKTPOIHEPTHH.
OpHaKo MpH 3TOM CJeIyeT UMETh B BUAY, YTO JJIS MX HOJTY4eHUs TpeOyeTcs 3HaUMTEIbHBIN pacxo
SHepropecypcoB. BpIpaOoTka 3HepropecypcoB cBsi3aHa CO C)KMI'AaHHMEM TOIUIMBA, B IIpoLEcce
KOTOpOro arMmoc(epa 3arps3HseTcs NbUIEBHIHOCOM, OKHCIaMU a30Ta M yriaepona. [Ipumepom
3¢ (EeKTUBHOIO IPUMEHEHHMs KHUCIOpOJa B KHIIALIEM CJIOE€ MOXKET CIYKUTb KHUCIOPOIHO-
B3BEIIICHHAS TUIaBKA [[BETHBIX METAJUIOB C YTUIM3AIHUEH Teria.

6. Hcnonb3oBanue 3ddexra CBEpXIPOBOJAUMOCTH, a TaKXKe TEXHOJOIMH € HIpPUMEHEHHUEM
CBEPXBBICOKHMX JABICHHUIA U TEMIEPaATyp.

7. Wcnonp3oBaHME MEXaHMUYECKUX METOJO0B BMECTO XMMUYECKHMX IPOLECCOB C IPHUMEHEHHEM
KHCJIOT U IIEJI0YEH.

8. Pa3paboTka BHICOKHX T€XHOJIOTUH, B YACTHOCTH IJIa3MEHHBIX U Ja3€pHBIX.

9. BHenmpeHue COBpeMEHHBIX MEMOpAaHHBIX, HMOHHO-OOMEHHBIX, 3KCTPAKIIMOHHBIX METO/I0B
BBIJICJIEHUS LIEHHBIX (M TOKCUYHBIX ) BELIECTB.

10. Ilpumenenue npu pa3pabdorke 3()(PEeKTUBHBIX TI'€OTEXHOJOTHUYECKUX METOMIOB (HAIpHMeEp,
[IOJI3€MHOE BBILIEIaYUBAHUE).

11. Bueapenne 6€3BOJHBIX METOOB 00OTAIIEHUS U NIEPEPAOOTKH CHIPHSL.

12. 3aMeHa MIaBKU Py U OTXOJOB T'MIPOMETAIIYPrHYeCKMMHU METOAAMH, TaK Kak BOJY IpOILe
OYMINATH, YEM Ta3bl.

13.  HMsroromineHue OuopasznaraeMoil Tapbl, HalpUMep IAKETOB, KOTOpble B OTJIWYHUE OT
MOJIMATUIIEHOBOM Tapbl pasjiaratoTcsi B TeueHue 3—-35 Jier.

HNuxeHepHble W OpPraHU3allMOHHBbIE MEPONPHATHS IO 3allUTe OKPY:Kaloleid cpeabl OT
3arpsizHeHNsl. OYHCTKA NPOMBILLIEHHBIX BHIOPOCOB H COPOCOB.

Bce n3BecTHEIE MCTOABI U CPCACTBA 3alIUTHI aTMOC(l)epI)I OT XUMHNYCCKUX an/IMeceﬁ MOXHO
O00BEAVMHUTD B TPH TPYIIIHL.

B nepgyo 2cpynny BXOIAT MEpONPHUATHS, HANpaBICHHBIE HA CHIDKEHUE MOIIHOCTH
BBIOPOCOB, T.€. YMEHBIIIEHUE KOTUYECTBA BEIOPACKIBAEMOT'O BEIIECTBA B €IUHUILY BPEMEHHU.

J171st CHYDKEHHST MOIIIHOCTH BBEIOPOCOB B aTMocdepy HanboJiee MIMPOKO UCTIOIb3YIOT:

1. 3aMCHY MCHEC 3KOJIOTMYHBIX BHIOB TOIIJINBA 3KOJIOTHUYHBIMU,
2. C)KUTaHHE TOILIMBA 110 CHCIHNAIFHON TCXHOJIOTHH,
3. CO3IaHUC 3aMKHYTBIX IMTPONU3BOJACTBCHHBIX ITUKIIOB.

B nepBoM citydyae npUMEHSIOT TOILTUBO ¢ 00jee HU3KUM OalljioM 3arpsi3HEHHsS] aTMOC(EPBI.
[Tpu cxxuraHuy pa3IMYHBIX TOIUIMB TAaKUeE MOKA3aTeNd, KaK 30JIbHOCTh, KOJMUECTBO JUOKCH]IA CEPhI
U OKCHJIOB a30Ta B BBIOpOCaxX, MOTYT CHJIBHO pa3iMyaTrbCs MEXKAY COOOH, MOITOMY BBEIEH
CyMMapHBbIi ToKa3aTesb 3arpsi3HeHus aTMocdepsl B Oariax:

JUISL CJIAHLIEB OH paBeH 3,16,

MOJAMOCKOBHOTO yrisi — 2,02,

skubacTy3ckoro yris — 1,85,

6epesoBckoro yrist — 0,50,

npupoHoro raza — 0,04.

Cxuranve TOIJIMBA IO  OCOOOM  TEXHOJOTMH  OCYLIECTBISETCS B  KHIIALIEM
(TICEBIOOKMKEHHOM ) CJIO€, YTO MPUBOJAUT K CHIDKCHHIO BHIOPOCOB TMOKCHIA CEPHI M TBEPIBIX
YaCTHII.

HecMoTps Ha TeXHHYECKHE TPYAHOCTH, OPraHM3AIMs 3aMKHYTBIX I'a30000pPOTHBIX ITHKIOB
qutst 3amuThl OC TaKke sIBISETCs 1es1eco00pa3HoN, 0COOCHHO €CITM 3TO PELIAeT U TUTHEHUYECKHe
neny. PaccMOTpHM HECKOJBKO MPHUMEpPOB CO3/aHMsI Ta30000pOTHBIX NHKJIOB. Ha ropHo-
o0oraTUTENbHBIX KOMOMHATAX MO MPOM3BOJICTBY acbecta (KOTOPHIH, KaK M3BECTHO, CIIOCOOCTBYET
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00pa3oBaHWIO y YEJIIOBEKAa PAKOBBIX OIMYXO0J€iH) BEHTHUISAIMOHHBIE BBIOPOCH COOHMPAIOT U3
pa3IMYHBIX TOYEK IIEXOB, HAIPABISIOT HA TIIYOOKYIO OYHMCTKY OT MBUICBUAHOTO acOecta, MpH
HEO0OXOUMOCTH pa3z0aBisIOT CBEKUM BO3JYXOM M BEHTHJISTOPAMU CHOBA HAIpaBIAIOT B IIe€Xa.
VY 0oBIEHHBIN acOECT NCTIOIB3YETCS] BTOPUYHO.

B n1omeHHBIX mMeyax 4YacTh Ta3a C HIDKHErOo YpOBHSI MeuM (KOJOCHUKOBBIM Tra3z) MOMKET
MO/IaBaThCs B €€ BEPXHIOIO YaCTh, IIPU 3TOM €r0 11eJ1IecCO00pa3Ho OUMIIATh OT OKCHJIA YTIepo/ia.

Ha ADC yacTh moMemeHuid HaXOIUTCs TOJ pa3peKEeHHEeM BO HM30CKaHHS IONajaHus B
atMochepy pamMOHYKIHIOB. Bo3ayX W3 OTUX T[OMENICHWN TMOJBEPraeTcs OYUCTKE U
PELUPKYITHPYETCS.

Bo emopyto zpynny BXOIST MEPOINPUSATHS, HAMPABICHHBIC HA 3alIUTYy aTMOCQEpPHI MyTEM
00paboTKH ¥ HEUTpanu3aluy BPEAHBIX BHIOPOCOB CIIEIUATBHBIMU CUCTEMAMH OYHUCTKH.

MeTo/IbI OYHCTKH Ta30BBIX BRIOPOCOB KIIACCU(DUIIMPYIOTCS CIASAYIONIIM 00pa3oM:

[0 BHJY 3arpsi3HEHUsT — OT I[IbUIEBBIHOCA, TyMmMaHa M OpbI3r, OT Tra3000pa3HbIX U
apooOpa3HbIX MPUMECEH;

IO MPOLIECCY OYUCTKU — MEXaHUYEeCKue (MbUICOCATUTEIbHBIE KAaMEPBhI, [IUKIOHBI, (GUIbTPHI,
MOKpBIC MBUICYIOBUTENH, 3JICKTPOPHIBTPEI) U (PHU3UKO-XUMHUYECKHe (abcopOepsl, amcopOepsl,
KaTaJUTHYECKHUE PEaKTOPhI, TIeUn).

CucTeMbl 1 METOJbI OYHCTKH BPeIHBIX BLIOPOCOB

Om noinu:

> CyXUe€ MbUICYIOBUTENH,
> MOKpBIE ITBIICYIOBUTEIH,
> AIIEKTPOUITBTPHI,

> (UITBTPBI.

[Ipy TOBBIIEHHOM COJEp)KaHUM NBUIM B BO3JAyXE€ HCHOJB3YIOT IbUICYJOBUTENN U
MeKTpoGUAbTPel. DUIBTPHl NPUMEHSAIOT Ul TOHKOW OYMCTKM BO3AyXa C KOHIEHTpaluen
npumeceii Meree 100 M/,

Om mymanos:

JIJig OYUCTKHM BO3/lyXa OT TYMaHOB (HAalpuMep, KUCIOT, IIeouel, Macel U JIp. )KUIKOCTEN)
UCTIOJB3YIOT CHCTEMBl (UIBTPOB, Ha3bIBAEMbIX TYMaHOYJIOBUTeNsAMH. [IpuHIMD HX AeHcTBUA
OCHOBAH Ha OCAX/IEHUU Kallelb Ha MOBEPXHOCTHU MOP BOJOKHHCTOrO (PMIIBTPYIOILIEro MaTepuaa ¢
HOCJEIYIOIUM UX CTEKaHHEeM IOJ JIeHCTBUEM IpaBUTALMOHHBIX CUII. B kadecTBe puiabTpyromero
MaTepuaia UCHOJIb3yeTCsl BOMIOK, JaBcaH, MOJIUIPONWIEH U JIpyrHe MaTepuaibl TONIUHON 5-15
cM. O} eKTUBHOCTh TYMaHOYJIOBHUTENEH A pa3MEpOB YACTHIl MEHee 3 MKM MOXET JOCTUIaTh
0,99.

Om e2azonapoobpasnvix npumecei.

> abcopOLrOHHBIE METO/IbI (IPOMBIBKA BBIOPOCOB PACTBOPUTENSIMH, PACTBOPSIOLIMMHU
pUMeECH),

> azcopOLrOHHbIE (NOTJIOMIEHHE Tra3000pa3HbBIX HpUMeceld TBEPABIMU IMOPUCTHIMU
MaTepHaiamu),

> XEMOCOPOIMOHHBIE (ITPOMBIBKAa BBIOPOCOB pPAacTBOpPAMU DPEAreHTOB, CBS3bIBAIOLIUX
IPUMECH XUMHYECKH),

> TEpMUYECKHE  (BBICOKOTEMIIEPATYPHOE  JIO)KUTAHHWE  YIJIEBOJOPOJOB,  OKCHJA
yriiepoja, BBIOPOCOB JaKOKPACOYHOTO MPOU3BOJICTBA),

> KaTaJUTHYeCKUe (TOKCHYHbIE KOMIIOHEHTHl Ta30BO3AYIIHOW CMECH MpU Y4acTUH

KaTaJln3aTopa MpeBpaliaoTcs B 0e3Bpe/IHbIE BEIIECTBA).

Br160op MeToza OYMCTKU 3aBUCHT OT MHOTHX (paKkTOpoB: 00BEMA, pacxoja U TeMIepaTypbl
3arpsA3HEHHBIX TA30B, XapaKkTepa 3arpsA3HeHNs], HauaIbHON U KOHEUHOM (TpedyeMoil) KOHIIeHTpaluu
BPEIHBIX BEIIECTB, COJEP)KAHMs MPUMECEH, BO3MOXHOCTH BTOPHYHOTO HCIIOJIE30BAHMS OTXOJIOB,
HAJIMYMA XMMUYECKHX BEILECTB, HEOOXOAMMBIX JJIsl MPOBEACHUS Ipoliecca ourcTku. [Ipu BeIOOpe
TOTO WJIM MHOTO TMPOIecca OYUCTKH KaXKIbId pa3 CieayeT MPOBOIUTh TEXHHKO - SKOHOMHUYECKHIA
pacyér u BHIOMpATh BAPHAHT C HAUMEHBIITUMHU 3aTPAaTaMH.

Tak, NbUIEOTCTOMHUKHM MPUMEHSIIOT Js YJIaBJIMBAHUS KPYMHOW MbUIM; IUKIOHBI — IpU
KOHIIGHTPAIlMX TbUIA BbIIIE 2 /™M u MPU HE3HAYUTEILHON TIyOMHE OYUCTKHU; CKPYyOOEephl MOKPOIA
OUYHCTKHU — MPHU OXJIAKICHHUHU ra3a, Korja TpedyeTcs BbicoKas 3p(EeKTUBHOCTh YIaBIMBAHUS METTKUX
qacTHIl (€CNIM Ta3bl MOXKAPOOMACHbIe, HY)KHO YJIaBIUBaTh M TBEPABIC YACTHUIIBI, U ra3000pa3HbIe
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BpenHble npumecu). TkaHble (QUIBTPHI HCIONB3YIOT JJIS BBICOKOW CTENEHU OYMCTKH, IpU
HEOOXO/JMMOCTH [JIOWMCIOJB30BAHUS TMBUIM M TIPU HU3KOH Temmeparype. ODIeKTPO(PUIbTPHI
MPUMEHSIIOT NPHU OOJIBIINX PACXO/ax Tra3a U BHICOKOM MX TeMIeparype.

B mpempuio zpynny BXOAAT MEPOIPHUATHS 110 HOPMHPOBAHUIO BBIOPOCOB HA OTAEIHHBIX
HNPEANPUITHIX U B PETMOHAX B LIETIOM.

OprannzannoHHble MEPONIPUATHSA 110 PALMOHAJBLHOMY Pa3MellleHHI0 HCTOYHUKOB
3arpsi3HeHM i, MO3BOJISIOIINE CHU3UTH CTelleHb pacnpocTpaHeHus 3B:

° CTPOUTEILCTBO BHICOKHUX M CBEPXBBICOKUX TPYO;

° YCTPOHCTBO CAHUTAPHBIX OXPAHHBIX 30H BOKPYT MPEINPHUATHH, 03eJIEHEHNE TOPOJIOB
U TIOCEJIKOB;

° ONTUMAIBHOE  PACIOJIOKEHHE TPOM. TMPEANPHITHH W aBTOTPAHCIOPTHBIX

maructpanied (¢ yd4y€ToM THUAPOMETEOPOJOrMYecKUX (AaKTOpPOB) Ui MHUHUMH3AIUU  HX
OTPHULATEIBbHBIX BO3/ICHCTBHIA;

. palyoHanbHasl IUIAHUPOBKA TOPOICKOM 3acTpOMKM € Y4ETOM pO3bI BETPOB H
IIYMOBBIX Harpy3ok;
. NEePEeIUCIIOKALNS U3 TOPOJIOB U MOCENKOB MPEANPHUATHI ¢ BHICOKONH HHTEHCUBHOCTBIO

BpPEIHOTO BO3JCHCTBHUA.

MeTobl OYMCTKH CTOYHBIX BOJI

['maBHBIN 3arps3HUTENh MOBEPXHOCTHBIX BOJ — CTOYHBIE BOJIbI, MIOATOMY 3KOJIOTHYECKOM
BeChbMa BaXHOW 3a/adyeil siBisieTcss pa3paboTka M BHeApeHHe I(PQPEKTUBHBIX METOJIOB OYHCTKU
CTOYHBIX BOJ. BBUIY OrpoMHOro MHOroo0Opasus cOcTaBa CTOYHBIX BOJ| CYIIECTBYIOT pa3linyHbIC
CIOCOOBI HMX OYHCTKH: MEXaHHUYeCKHe, (PH3UKO-XUMHUYCCKUE, XMUMHUYECKHUE, OWOJIIOTUYECKUE U
tepmudeckue. OYUCTKa MOXKET MPOU3BOJIUTHCS KAKUM-THOO OAHUM WM KOMOWHHUPOBAHHBIMH
criocobamu, ¢ 00paboOTKOM ocaaka (WM W30BITOYHONH OMOMAcchl) M 00€33apakMBaHUEM CTOYHBIX
BOJI TIEpe]T COPOCOM HX B BOJIOEM.

Memoosl ouucmku cmouHbvIX 600:

1. Mexanuueckue:
OTCTaWBaHUeE, MPOLIeKUBaHKE, (PHIIBTPOBAHUE, IIEHTPUPYTUPOBAHUE.
2. Ou3NKo-XMMHUUYECKHUE:
Koarynmsanusi, (QuoTanus, HWOHHBIA OOMEH, OKCTpakius, aacopOuus, aecopOrus,
pekTudukanus, o0paTHbIl 0CMOC, HNEKTPOXUMUYECKUE.
3. XUMHYECKHE:
HEeHTpamu3aius, OKHCIeHUE (adpalirs, 030HUPOBAHKE, XJIOPUPOBAHKE), BOCCTAHOBIICHHUE.
4. buonormueckue:
OMOJIOTHYECKOe Pa3ioKeHne, OMOXUMUYECKOE OKUCTICHHE.
5. Tepmuueckue:

C)KUTaHUE, BHITIApUBAHHUE.

Mexannyeckasi OYMCTKA II03BOJISIET BBIIEINTHL M3 OBITOBBIX CTOYHBIX BOA 110 60-75%
HEPACTBOPUMBIX MpUMecel (MeCOK, TITMHUCTHIE YaCTUIIbl), & U3 MPOMBIIIIEHHBIX 10 95 %, MHOTHE
13 KOTOPBIX (KakK IEHHBIC MaTePUaIbl) UCTIOJIb3YIOTCS B IPOM3BOJICTBE.

OuncTKa CTOYHBIX BOJ OT KPYHHBIX TBEPABIX BEIIECTB IMPOM3BOAUTCS HA CETKaX U
peméTkax, OT MEJKHX YacTHI[ — B THIPOIUKIOHAX. JIJIT TOHKOH OYHMCTKH OT TBEPIBIX YACTHIL
CTOYHBIE BOJIBI MMPOMYCKAIOT Yepe3 PUIbTPHI.

IIpu (U3MKO-XUMHUYECKMX MeTOAAaX OYHMCTKHM U3 CTOYHBIX BOJ  YAQISIOTCS
TOHKOJIMCIIEPCHBIE U PACTBOPEHHBIE HEOPTAaHMUYECKHUE MPUMECH M Pa3pyLIAIOTCs OPTaHUYECKUE U
MJI0XO OKHUCIsieMble BemiecTBa. Yamie Bcero w3 (HU3MKO-XUMHUYECKUX METOJOB TPUMEHSIOTCS
KOAryJsiusi, aacopOIusi, OKCTPaKIHUs, a TakkKe OJEKTPOIH3. OIEKTPOIU3 3aKIrdaeTrcs B
pa3pyIIeHAH OPTAaHUYECKUX BEIIECTB B CTOYHBIX BOJAX W M3BJICUYCHUU METALIOB, KUCIOT U JPYTUX
HEOPraHMYECKUX BEIIECTB MIPH MPOTEKAHUHU DJIEKTPUIECKOTO TOKA.

Byrtunaneratr ¥ AMM30NPONMIOBBIA 3(PUP MOXHO TPUMEHSTH IS SKCTParupoBaHUS
¢dbeHomnoB.
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JIJi OUMCTKHM OT MEJKHX YacTHIl He(PTEeNpPOIyKTOB MPUMEHSIOT KOAryJISIHThI, 00pa3yromue
XJIONbsI, K KOTOPBIM HPWIMIIAIOT 3TH YaCTHIbI. 3aTeM XJIOMbS YNAIAIOT B OTCTOMHUKAX WU
¢oTaTOpax ¢ MOMOIIBIO0 BO3IYIIHBIX MY3bIPHKOB, MOJAXBATHIBAIOIINX ATH XJIOMbS U BHIHOCAIIUX UX
Ha IMOBEPXHOCTh. B KauecTBe KOAryJISTHTOB HCIIONB3YIOT CYJIb(aThl ATIOMUHUS U KeJe3a.

Jis riyOOKOM OYUCTKM CTOYHBIX BOJ OT PACTBOPUMBIX OPraHUYECKUX COEAMHEHUMN
(penonoB, mecTUMAOB, KpacHUTENEH) HCIONB3YIOT METOJ ajacopounu, 3¢pPeKTUBHOCTE KOTOPOTO
kosneonercs or 80 1m0 95 % B 3aBUCMMOCTH OT XMMHYECKOW MPHUPOIBI aJCOPOCHTA, BEIUYHHBI
a/IcCOpOHPYIONIEH TMOBEPXHOCTH, @ TaKXe OT CTPYKTYpPhl U CBOWCTB YJIABIHMBAEMBIX IPUMECEH.
OuniaeMyo BOAy MPOIYCKAOT uepe3 (puibTp, 3arpy>KeHHbI COPOSHTOM, HIIM MPOCTO J100aBIISAIOT
B He€ M3MeNnbu€HHBIA COpOCHT. B kadecTBe ajcOpOCHTOB MPUMEHSIOT TOP(Q, OMUIKH, KOKCOBYIO
MeJoYb, 30Jbl, IIJJAKW W JAPYTrue MAaJIOICHHbIE BEIIECTBA, KOTOpPhIE OOBIYHO YHANISIOTCS WU
CKMTaloTCs I0CJIE€ OJHOPA30BOTO HCIOJIb30BaHUA. Eciau ke 3arpsAsHsIONIee BEIIECTBO WIIU
afcopOeHT NPEJCTaBISIIOT OINPEeAENEHHYI0 LIEHHOCTb, TO aJCcOpOeHT pereHepupyior. CambiM
3QPEKTUBHBIM, HO M CaMbIM JOPOTUM COPOCHTOM, NPUMEHAEMBIM B CXEMax BOJIOOYHMCTKH,
ABIISIETCS. aKTUBUPOBAHHBIHN YT OJIb.

OOpatHbIii 0OcMOC — 3TO Tpouecc (UIBTPOBAHUS PACTBOPOB dYepe3 IMOIYIPOHUIIAEMbBIE
MeMOpaHbl. OH MPOMCXOIUT HA MOJEKYISIPHOM YPOBHE M TpeOyeT 3HAYMTENbHBIX 3aTpaT, HO
oOecrieunBaeT INyOOKYIO0 OUHUCTKY OT BBICOKOTOKCUYHBIX BPEAHBIX BELLIECTB.

JecopOuus — 3TO MpoLecC OYMCTKH CTOYHBIX BOJ OT JIETYYHMX MpUMeceil (cepoBoaopoja,
aMMuaka). OTH MIPOLIECCH MPOBOJATCS 3a CUET IPOAYBKH BOJbI BO3TyXOM UJIM UHEPTHBIM I'a30M.

Jl1is n3BNeYeHUs U3 CTOUYHBIX BOJ METAJUIOB (LIMHKA, MEIU, XpOMa, HUKEIIs, CBUHIIA, PTYTH,
BaHA/Ws, MapraHna), a TakXe COCAMHEHUH MBIIbiIKa, (ocopa, IHAHUAOB HCIOIB3YETCS
MOHOOOMEHHAsl OUYMCTKA C MPUMEHEHUEM CHHTETUYECKIMX HOHOOOMEHHBIX CMOJI.

BoccTranoBnenue npu XMMHYeCKMX MeETOJAaX OYMCTKM MCIOJNb3YeTCs Ul YAAJIEHUS U3
CTOYHBIX BOJI COCIMHEHHH PTYTH, XpOMa, MBIIIbSIKA, JJI Yero B BOJY BBOJAT CYIb(UT Kemesa,
THIPOCYIb(GUT HATPUS, THAPA3HH, CEPOBOAOPO WIH ATFOMHUHUEBYIO MYIPY.

CrouHble BOJABI OUYHMIIAIOT TaKXKE C KCIOIb30BAHUEM YJIbTPa3ByKa, O30HA. XOPOIIO
3apeKoMeH10Baja ce0sl OUMCTKA MyTEM XJIOPUPOBAHUS.

Cpenu MeTO/0B OYMCTKHM CTOYHBIX BOJ| OOJIBIIYIO POJIb UIpacT OHOJOTMYeCKHH MeTo],
OCHOBaHHBIM Ha UCIIOJIB30BAaHUU 3aKOHOMEPHOCTENH OMOXMMHUYECKOIO CAMOOYMILIEHHUS PEK U IPYTHX
BO/10EMOB. bruonorndeckuit (6MOXUMHUECKUIT) METO/I OCHOBAaH Ha CIOCOOHOCTH MHUKPOOPTaHU3MOB
UCIIOJIb30BaTh ISl CBOETrO MUTAaHUS MHOTHME OPraHMYeCKHe U HEOPraHMYeCKHE COEAMHEHUS W3
CTOYHBIX BOJA (CEpOBOJOPOJ, aMMHAaK, HHUTPUTHI M T.1.). Mcnonb3yroTcss pa3iuyHble TUIIBI
OMOJOTUYECKUX YCTPONCTB: OMOMUIBTPBI, OMOJOTHUYECKHE MIPYbI, OIS OPOLICHMUs, adpOTeHKHU. B
61OoUIBTPaX CTOYHBIE BOJABI IPOMYCKAIOT Yepe3 CJIOM KPYMHO3EpHUCTOTO MaTepHraa, MOKPhITOTo
TOHKOM OakTepuaibHOM MIEHKON. bnaronaps 3Tol IUIEHKE MHTEHCHUBHO NPOTEKAIOT IPOLIECCHI
OMOJIOTMYECKOT0 OKHCIICHHUSI.

B Ouonornueckux mpyaax B OYUCTKE CTOUHBIX BOJ| MPUHUMAIOT y4acTHE BCE OPraHU3MBI,
Hacemstomue BomoéMm. Ilepen  Oumonmormueckol  OYMCTKON  CTOYHBIE BOJBI  OJABEPTaroT
MEXaHMYECKOM OYHCTKe, a Tmocjae OMosiornyeckoil (i ynajaeHus 00Je3HETBOPHBIX OakTepuil) —
XUMHYECKOH OYHUCTKE, XJIOPUPOBAHUIO SKUJIKUM XJIOpPOM WM XJIOpPHOW wu3BecThlo. Jlis
Ne3WH(EKINY  MCMONb3YIOT TaKke Jpyrue  (QU3MKO-XMMHUYecKhe NpuéMbl  (YIbTpPa3BYK,
O30HMpOBaHWE M [1p.). buosornueckuii MmeTon MAa€rT Jydyllde pe3yJabTaTbl IPH OYHUCTKE
KOMMYHAJIbHO-OBITOBBIX CTOYHBIX BOJI, @ TAaKXK€ CTOYHBIX BOJ MPEANPUATUN LETIOI03HO-
OymMakHOM, He(TenepepadbaThIBAOMIEH MPOMBIIIJICHHOCTH, IPOU3BOJICTBA HCKYCCTBEHHOI'O
BOJIOKHA.

K Tepmuueckum MeToaaM MNpuOEraloT MpH OYUCTKE MPOMBIIUICHHBIX CTOYHBIX BOJ,
coJieprKalliX, TJIaBHBIM 00pa3oM, BBICOKOTOKCHUYHBIE OpraHMYecKre KOMIIOHEHTHI. [loj BiusHueM
BBICOKON TEMIIEpaTyphl B IPOLECCE TOPEHHUS OPraHUYECKOTO TOIIMBA TOKCHUECKHUE OPraHUYECKHE
BEIIECTBA OKHCISIOTCA U MOJHOCTHIO CrOpal0T, a MUHEpaJbHbIE YAaCTHUUYHO BBIBOJSTCS B BHJE
paciuiaBa, YaCTUYHO BBIHOCSTCS C JBIMOBBIMM Ta3aMu B BUJE MEIKOHW mbuid U mapoB. Hamboree
YHUBEpCAITbHBI U 3P PEKTUBHBI IUKJIOHHBIE TIEUH (PEAKTOPHI).

Tema 3.2. IHonsiTue 0 NMpaBoOBOM oxpaHe OKpYy:Kawouiei cpelbl.
OcHOBHBIE NPHPOAOOXPAaHHBbIE 3aKOHbI P®. DJKoOHOMHYeCKHMEe MeXaHU3MbI 3aIUTHI
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NPUPOIHOH cpeabl. MeXIyHApOAHOE COTPYAHMYECTBO B 00J1aCTH OXPaHbl OKPYKawIuei
cpeasbl

[IpupoooxpanHoe 3aKOHOJATEILCTBO B Poccy BKIIIOYAET TOPU3OHTAIBHYIO U BEPTUKAIBHYIO
cucteMbl. ['opr30oHTaNBHAS cUCTEMA MIPUPOJAOOXPAHHOIO 3aKOHOIaTeIbcTBa — 3T0 KoHcTuTyIus,
®denepanbHble 3aKOHBI, YKa3bl MPE3UJICHTA, TOCTAHOBIICHUS MPABUTEIHCTBA, HOPMATUBHBIC AKThHI
P®. BeprukanpHas cuctemMa MpUPOJIOOXPAHHOTO 3aKOHOJATENIbCTBA — 3TO HOPMATHBHBIC aKTHI,
MPUHATHIE HAa (pelepabHOM YPOBHE U YPOBHE CyOBekTOB Denepannm.

Bce HOpMmaTMBHO-TIPABOBBIE aKThl MOXKHO pa3/IeUTh Ha aKThl MPEJACTABUTEIIHLHBIX OpPraHOB
(benepanbHOro ypoBHS U CyObEeKTOB (henepannu, MPUHUMAEMble MECTHBIMU OpraHaMy BJIACcTU B
npezesax uxX KOMIETEHIUH.

B cucreme 3akoHOAaTENbCTBA, B TOM YHCJIE U MPUPOJOOXPAHHOTO, CYLIECTBYET JEJIECHUE Ha
3aKOHBI W TOJ3aKOHHBIC akThl. HOpMaTWBHO-TIpaBOBBIE aKThl (heAepalbHOTO YPOBHS — 3TO
denepanbHble 3aKOHBI U HEKOTOpPHIE MOJ3aKOHHBIE AaKThl, HApUMEP YyKa3bl U PaCHOPSHKEHUS
[Ipe3unenta, nocranosyienue [IpaBurenbcTBa, HOPMATUBHBIE aKTHl MUHUCTEPCTB U BEJOMCTB.

DKonoru4yeckoe 3aKoHoAaTeabcTBO Pd BKiIOYaeT ABE MOJACUCTEMBI: MPHUPOJIO-PECYPCHYIO U
MPUPOIOOXPAHUTEIIBHYIO.

CoOCTBEeHHO cHCTeMa HKOJIOTMYECKHUX 3aKOHOJATENbHBIX akToB Poccuiickoii ®Pexepanuu
BKJIIOYAET JIBAa BUJIA 3aKOHO/IaTEJIbHBIX aKTOB:

1) mpupomoOXpaHUTENbHBIE 3aKOHOJATENbHBIE aKThl, Hanmpumep, DegepanbHbiii 3akoH «O0
oxpaHe oOkpyxarwmen cpens» (2002 r.), DepepanbHblii 3akoH «O MPUPOIHBIX JIEYCOHBIX
pecypcax, 1e4e0H0-03JOPOBUTENBHBIX MECTHOCTIX U KypopTax» (1995 r.), denepanbHblii 3aK0H
«O06 o0co00 oxpaHsieMBIX MNPUPOAHBIX TeppuTopusx» (1995 r1.), PenepanbHblii 3akoH «O
THAPOMETeoposiornueckoil cimyxoe» (1998 r.), denepanbHbiii 3akoH «O0 oXxpaHe aTMOC(EPHOTO
Bo3zayxa» (1999 r.) u npyrue;

2) mpUpPOIHO-PECYPCHBIE 3aKOHOJATENbHBIE aKThl, Hampumep, 3emenbHbIl Komekc PCOCP
(1991 r1.), 3akon Poccuiickoit ®enepaunu «O nHenpax» (1992 r.), denepanbubiii 3akoH «O
*uBOTHOM Mupe» (1995 r.), Boanslit konekc Poccuiickoit @eneparuu (1995 r.), OenepanbHblii
3akoH «O kouTMHeHTanbHOM menbdhe Poccuiickoit deneparmm» (1995 r.), JlecHol Kkonekc
Poccuiickoit @eneparuu, OeaepanbHbiii 3akoH «O MJIaTe 3a MOJIB30BAHUE BOJAHBIMU OOBHEKTaAMM
(1998 r1.), ®enepanbhblii 3ak0H «O BHYTPEHHUX MOPCKUX BOJIaX, TEPPUTOPUATIBHOM MOpPE H
npuneratomed  30He Poccuiickoit  ®epepamun» (1998 r1.), @enepanbhbiii  3akoH  «O0
HCKJIIOYHUTEIIbHON SKOHOMUYECKO# 30He Poccuiickoit ®@enepannu» (1998 r.) u npyrue.

PaccmoTpuM OCHOBHBIE MOJIOKEHUS TJIaBHBIX 3aKOHOB Poccuiickoit denepannu, MMEKOIINX
9KOJIOTMUYECKYIO HAlpaBIECHHOCTb.

Cpenn Bcex UMEIONINX IOPUANUECKYIO CHIIy HOPMATHBHO-TIPABOBBIX aKTOB OCOOYIO BaXKHOCTh
uMeer DenepanbHblii 3akoH «O0 oxpaHe okpyxaromei cpeas» (2002 rr.). DTOT 3aKOH UMeEET
KOMIUIEKCHBIA XapakTep M OPUEHTHPYETCS Ha pPHIHOYHBIC OTHOIIEHUS. B Hem 3amoxkeHbl: 1)
MPUHIUIIBEI 00€CTICUeHUsI JOJITOCPOUHBIX IKOJIOTHYECKUX U IKOHOMHUYECKUX WHTEPECOB HACETICHUS
U XO3AUCTBYIOIIUX CYOBEKTOB, MX 3aWHTEPECOBAHHOCTH B OXpaHE OKPYXAroIled MPHPOIHON
Cpelpl; 2) TMpeayCMOTPEHbl MEXaHU3Mbl KOHTPOJS 3a COONIOACHUEM MPHUPOJAOOXPAHHOTO
3aKOHO/IATENbCTBA, aIMUHUCTPATUBHBIE U SKOHOMUYECKHE MEPhI BO3ACHCTBUA HAa HapymuTenei. B
HEM OIlpe/iesieHa KOMIIETEHIUS 3aKOHOAaTeIbHOW M UCTIOJHUTENBbHOM BJIaCTH (CIIEUalIbHO Ha TO
CO3MaHHBIX OPraHOB), a TaKXKe KOMIETEeHIUs pecnyOnuk B coctaBe Poccuiickoit denepanuu,
aBTOHOMHUH, KpaeB, o0OJyiacTeil, OpraHoB MECTHOIO CaMOYIpaBJIEHHsS B 00JacTH OXpaHbl
OKpPY’KaIoILled IPUPOTHOHN CPEIBI.

3akoH «O0 oxpaHe OKpYyXaromel cpenb» coctouT u3 16 rmas: 1) OOmme mojgoxeHus; 2)
OcHOBBI yrpaBlieHUs] B 00JIaCTH OXpaHbl OKpYyxkaroriei cpeasl; 3) [IpaBa u 00s3aHHOCTH TpaXk/iaH,
0OIIIECTBEHHBIX U MHBIX HEKOMMEPUECKNX 00BEeTMHEHUN B 00JIACTH OXPaHBI OKPYKAIOIIEH CpPEeIbI;
4) DKOHOMHYECKOE PEeTyIMpOoBaHKe B 00JaCTH OXpaHbl OKpYyXaroten cpeasl; 5) HopmupoBanue B
o0nacTu oxpaHbl OKpyKaroeil cpenpl; 6) OleHka BO3IACHCTBHS Ha OKPYXKAIOLIYI0 Cpeny H
JKOJIOTHUECKasi dKcreptusa; 7) TpebOoBaHust B 0ONACTH OXpaHbl OKpYXaroIled cpensl Hpu
OCYIIECTBIICHUN XO3IMCTBEHHOW ¥ MHOM ACATENHHOCTH; 8) 30HBI SKOJIOTHYECKOTO OCICTBUS, 30HBI
ype3BbluaiiHoi cutyanuu; 9) [lpuponnbsie 00BEKTHI, HaXoAAlIHecs MOJ ocoOoi oxpaHoi; 10)

['ocymapcTBeHHBI MOHHTOPHHT OKpYXKalomied cpeabl (TOCYyIapCTBEHHBIM JKOJOTHYCCKHI
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MoHuTOpUHT); 11) KOHTpOas B 00;1aCTH OXpaHbl OKpYXKaromen cpeabl (IKOTOTHIECKUM KOHTPOJIB);
12) Hayunble wuccrenoBaHusi B 00JacTH OXpaHbl OKpyxatomie cpensl; 13) OcHOBBI
bopMHpOBaHHS  DKOJOTMYECKOW  KyiabTypbl;  14)  OTBETCTBEHHOCTh 32  HApYIICHHE
3aKOHOJIATENLCTBA B O0JACTH OXpaHbI OKPYXKAIOIIEH Cpelapl M pa3pelieHHe CIOpOB B 00JacTu
OXpaHbl OKpyXKaroleil cpenbl; 15) MexayHapoaHOEe COTPYIHHUYECTBO B OOJIACTH OXPaHBI
OKpY>Karolen cpepl; 16) 3akiounTenbHbIE MOJ0KEHHUS.

Crpykrypa (Ha3BaHuwe ImaB U craTei) DeaepanbHOro 3akoHa «OO0 OxXpaHE OKPYKAIOIICH
cpeasd» (2002 r.).

I'maBa 1 «OOmue mnomoxkeHusi», cratbl NeNe 1—4: OcCHOBHBIE TMOHATHSA (ONPEACICHUS W
ne(pUHUIUN), 3aKOHOJATEIbCTBO B O0JIACTH OXPaHbl OKPYXKAIOIIEH Cpeabl, OCHOBHBIC MPHHILIUIIBI
OXpaHbl OKPYKaroIlel cpe/ibl, 00BEKThI OXPaHbl OKPYXKAIOIIECH Cpeibl.

I'maBa |l «OcHOBBI ynpaBieHus: B 00JaCTH OXpaHbl OKpYXkaromeil cpeab», ctarbu NeNe 5—10:
MIOJITHOMOYHSI OpPraHOB TOCyAapCcTBeHHOW Biacth P®D, cyOwrekroB P®, opraHoB MecTHOTro
caMmoyrpaBlieHHsI B cepe OTHOIICHUH, CBSI3aHHBIX C OXPaHOW OKpYKAIOMIeW Cpelbl; OpraHbl
UCIIOJTHUTENIbHOM BJIAacTH, OCYIIECTBISIONIME TOCYIapCTBEHHOE YIPaBIECHUE B OOJIACTH OXPaHbI
OKPY>KaIOIIEeH CpeJibl; pasrpaHUYCHUE MOJTHOMOYHMHI B cepe OTHOIICHUMN, CBI3aHHBIX C OXPaHOU
OKpYKarollel cpelbl, MeKIy OpraHaMH rocyAapcTBeHHOH Biactu P® u opranamu Biactu cyOb-
exktoB P®; ympaBieHne B 00JacTH OXpaHbl OKPYXKAIOMIEH Cpelbl, OCYIIECTBISIEMOE OpTraHaMH
MECTHOT'O CaMOYITPABJICHUS.

I'maBa Il «[IpaBa m 00s3aHHOCTH TpaxkgaH, OOIIECTBEHHBIX M HWHBIX HEKOMMEPYECKHX
o0beMHEHUN B 00JIaCTH OXpaHbl OKpyxkawiueld cpenb» cratbu NeNe 11 — 15: mpaBa u
00513aHHOCTH TpakJaH, OOLIECTBEHHBIX U MHBIX HEKOMMEPYECKUX OOBEAMHEHUN 3KOJIOTHYECKOTO
TOJIKa B 0OJIACTH OXPaHbI OKPYXKAIOLIEH Cpe/bl; CUCTEMa rOCYJapCTBEHHBIX Mep M0 00eCIeUYeHUIO
npaB Ha OJIArOMPHUATHYIO OKPY>KAIOIIYIO CPELy.

I'maBa IV «3koHOMHYECKOE PETYIUPOBAHKUE B 0OJACTU OXPaHbl OKPYKAIOIIEH cpelbl™, cTaTbu
NeNe 14—18: MeTobl 5KOHOMHUYECKOTO PETYJINPOBAHUSI B 00JIACTH OXpaHbl OKPYKAIOLIEH Cpe/bl;
@DenepalibHble MPOrPaMMbI B 00JACTH SKOJIOTHYECKOro pa3BuTus Pd, meneBblie mporpaMMbl B
o0yacTu OXpaHbl OKpyXKaroueil cpeapl cyObekToB P®D, meponpusTHs Mo oxpaHe OKpyKarouei
Cpelpl; IIaTa 3a HEraTMBHOE BO3JECHCTBHE Ha OKDPY)KAIOIIYI Cpely; NpEeANpUHUMATENbCKAs
JeSITENIbHOCTh, OCYLIECTBIIsSIEMass B LEISAX OXPaHbl OKpYXKAIOLIEH cpeabl; HKOJIOrMYecKoe
CTpaxOBaHHUE.

['maBa V «HopmupoBaHue B 00acTH OXpaHBI OKpYXKaromeh cpemnsr», cratb NeNe 19—31:

OCHOBBI HOPMHMPOBaHMSA B OOJACTH OXpaHbl OKpYXarolled cpeabl: TpeOOBaHUS K pa3paboTke
HOPMAaTUBOB B 00JIACTU OXpaHbl OKPYKAIOILEH CPe/Ibl;
HOPMAaTUBbl — KayecTBa OKPY)KAIOIIEH Cpenbl, JOIMYCTUMOIO BO3ICHCTBHS Ha OKPY)KAIOILYIO
cpeny, JOIMYCTUMBIX BBHIOPOCOB W COPOCOB BEIIECTB M MHUKPOOPTaHW3MOB, 0OOpa30BaHUs OTXOOB
IPOM3BOJICTBA U MOTPEOJICHUS U JUMUTHI UX Pa3MELICHHs], JONYCTUMBIX (PU3HYECKUX BO3JIeHCTBUI
Ha OKPYXKAIOLIyI0 Cpeny, JOMYCTUMOIO U3BATUS KOMIIOHEHTOB MPHUPOAHON Cpenbl, JOIMYCTUMOMN
AQHTPOTIOTEHHOM HAarpy3Kd Ha OKPY)KAIOLIYI0 Cpely W HHble HOPMAaTHBBI B OOJACTH OXpaHbI
OKpYXKaroIlel cpeiibl; ToCyAapCTBEHHBIE CTAaHIAPTHI U MHbIE HOPMATUBHBIE JOKYMEHTHI B 00J1aCTH
OXpaHbl OKpYXarolllel CpeJbl; JIMIEH3UPOBAHHE OTAEIbHBIX BUAOB NESATEIBLHOCTH B 00JacTh
OXpaHbI OKPYKAIOIIEH CPeIbl; IKOJIOTHIECKast CePTUDHUKAIIHS.

I'maBa VI «Ouenka BO3JIEHCTBHSA HAa OKPYXAIOIIYIO Cpely M HKOJIOTHYECKas SKCIepTH3ay,
crtatb NeNe 32, 33: mpoBeJieHHE OIIEHKH BO3JEHCTBHUS Ha OKPYKAIOIIYIO CPEAY, IKOJOTHUECKas
JKCIIEPTH3A.

I'maBa VIl «TpeGoBanus B 00JacTH OXpaHbl OKpPYKAIOLIEH Cpeabl MpU OCYIIECTBICHUU
XO3IMCTBEHHOM W WHOHM neaTrenbHOCTH», cTtaTbu NeNe 34—56: oOmme TpeboBaHHS B 001acTH
OXpaHbl OKpYKallled cpeapl NpHU  PA3MEIIEHUH, IPOECKTHUPOBAHUM, CTPOUTEIILCTBE,
PEKOHCTPYKIIMU U JIMKBUJIAIMU 3[[aHUH, CTPOCHUH, COOPYKEHUI U UHBIX 00beKTOB (NeNe 34—44);
TpeOoBaHUS B 00JacTH OXpaHbl OKPYXKAlOLIEH cpeapl — IMpH MPOU3BOJICTBE U SKCILIyaTalluu
ABTOMOOWJIBHBIX W HHBIX TpPAHCIOPTHBIX CPEJICTB, NpPU MPOU3BOJCTBE, OOpalIEHUH U
00e3BpEe)KMBAaHUH TMOTCHLUAIBHO OMACHBIX XMMHUYECKHX BEIIECTB (B TOM YHCJE PaJMOAKTHBHBIX,
MHBIX BEHIECTB U MUKPOOPIaHU3MOB), MIPHU HMCIIOJIb30BAHUM PAJUOAKTUBHBIX BEIIECTB U AJEPHBIX
MaTepUasoB, IPU UCIOJIb30BaHUN XMMHUYECKHUX BELIECTB B CEILCKOM U JIECHOM XO3SIICTBE (CTaThu
NoNe 45—49); oxpaHa okpy»Karomie cpeapl OT HETaTUBHOTO OMOJIOTHYECKOTO BO3aehcTBUS (No
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50); TpeOGoBaHUs B 00JaCTH OXpaHbl OKPYKAIOIIEH cpefpl — TpH OOpalIeHWH C OTXOJaMHU
MPOU3BOJCTBA U TOTPEOJCHUS, TPH YCTAHOBICHHM 3allUTHBIX W OXPaHHBIX 30H, MPHU
MpUBaTHU3AIMN ¥ HalmoHaM3anuu uMyiectBa (cratbi NeNe 51—53); oxpaHa 030HOBOTO CJOSI
aTMocdepbl, OXpaHa OKpPY)KaloUIed cpelbl OT HETaTHBHOTO (PU3WYECKOTO BO3ACUCTBUS, MEPHI
BO3/ICHCTBHS 3a HapyIIEHUE MPHUPOI0OXPAHHBIX TpeboBanwmii (cratbu NeNe 54-56).

I'maa VIII «30HBI 5K0510rN4eCKOTO OECTBHSA, 30HBI YPE3BHIYAWHON CUTYaII», cTaThs Ne 57:
MOPSAIOK YCTAHOBJICHUS 30H 3KOJIOTHYECKOT0 Oe/ICTBUS, 30H UPE3BbIYaHBIX CUTYALIUH.

I'maBa IX «IIpupogasie 00BEKTHI, HAXOASAIIMECS MTOA 0CO00H 0XpaHoi», ctathil NeN9 58—63:
Mepbl OXPaHbl MPUPOAHBIX OOBEKTOB; MPABOBOW PEXHUM OXpaHbl MPUPOJHBIX OOBEKTOB; OXpaHa
PEIKUX U HaXOJSAUIUXCS MO/ YTPO30i HCUE3HOBEHUS PACTEHUH, )KUBOTHBIX U JPYTUX OPraHU3MOB;
OXpaHa 3eJIeHOT0 (POH/Ia TOPOJCKUX M CEITBCKUX MOCENICHH; OXpaHa PeIKUX M HaXOMSALIMXCS MO
yrpo30i NCUE3HOBEHHUSI ITOYB.

I'maBa X «[ocygapCTBEHHBII MOHHUTOPHUHT OKpYXKAIOIIEH cpeapl (rocyaapCTBEHHBIN
9KOJIOTMUECKUA MOHUTOPHHI)», cTaThsi Ne 63: opraHu3zanus rocylapCTBEHHOTO MOHMTOpPHHIA
OKpY>Karolen cpe/ibl (rocy1apcTBEHHOIO SKOJIOIMYECKOT0 MOHUTOPHI H Ia) -

I'nmaBa X| «KoHTposb B 001acT OXpaHbl OKpYy’Karolled cpelibl (3KOJOTUUYECKUI KOHTPOJIb)»,
ctatbl NoNe 64—69: 3a1aun KOHTPOJIA B 00JIACTU OXpaHbl OKpYyKarolen cpenbl (ctates Ne 64);
rOCYJapCTBEHHBI KOHTPOJIb B 00JACTH OXpaHbl OKPY)KAIOLIEH Cpeabl; MpaBa, 00S3aHHOCTH U
OTBETCTBEHHOCTh T'OCYAAPCTBEHHBIX HWHCIEKTOPOB B OOJIACTH OXpPaHbl OKPYXKAIOUIEH cpebl
(cratbm NeNe  65—66); TPOM3BOACTBEHHBIM SKOJOTUYECKHH KOHTPOJIb;, MYHUIIMTAIbHBINA
9KOJIOTHYECKH KOHTPOJIb U OOLIECTBEHHBIH JIKOIOTHYECKUN KOHTpOIb (ctatbu NeNe 67, 68);
rOCY/IapCTBEHHBI y4eT OOBEKTOB, OKa3bIBAIOIIMX HETaTUBHOE BO3JIEHCTBHE HAa OKPYXKAIOIIYIO
cpeny (ctatbst Ne 69).

I'maBa XIl| «HayuHnsie uccrienoBanusi B 00J1aCTH OXpaHbl OKpYXkaroliei cpeasr™, ctaths Ne 70:
HayYHbIE UCCIICZOBAHUS B 00JIACTH OXPAHBI OKPYKAIOIIECH CPEIbl.

I'maBa Xl «OcHOBBI GopMUPOBAaHUSA SKOJIOTHUECKON KyIbTypbl», cTaTbl NeNe 71—74:
BCEOOIMHOCTh W KOMIUIEKCHOCTH  JKOJIOTUYECKOTO OOpa30BaHUs; TPENOJIaBaHHE OCHOB
HKOJIOTUYECKUX 3HAaHMA B 0Opa3oBaTeNbHBIX YUYPEKICHHUSX; IMOJIrOTOBKA PYKOBOAMTENEH
OpraHM3alil W CHEeUUaNIUCTOB B O00JacTH OXpaHbl OKPYXKAIOUIEH cpelbl U 3KOJIOTHYecKOon
0€30I1aCHOCTH; IKOJIOTHYECKOE MTPOCBEILEHHE.

I'maBa XIV «OTBeTCTBEHHOCTh 3a HapylIEHHWE 3aKOHOJATENbCTBA B 00JIACTH OXPaHbI
OKpY’Kalollel cpeabl M pa3pellieHre CIIOpOB B 00JACTH OXpaHbl OKPY)KAIOLIEH Cpelbl», CTaTbu
NoNe 75—80: BuaBl OTBETCTBEHHOCTH 3a HapyIIEHHE 3aKOHOJATEIHCTBA B OOJACTH OXPaHbBI
OKpYy’Kalolled cpefpl; paspelieHre CHopoB B 0O0NAacTH OXpaHbl OKpYXarollell  cpensl;
0053aTeNbHOCTD TIOJTHOTO BO3MEIIEHHUE Bpela OKpYIKalollel cpesie; MopsAJ0K KOMIIEHCAlUN Bpeaa
OKpy’Karolie cpeze, MPUUYMHEHHOTO HapyIIEHHUEM 3aKOHOJATEeNbCTBA B O00JACTH OXPAaHBI
OKpYXKarollle cpenbl; BO3MELIEHHE Bpeja, MPUYMHEHHOIO 3[0POBBI0 M MMYIIECTBY I'pa)/1aH B
pe3yJbTaTe HapyIIeHUsl 3aKOHOAATENbCTBA B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpeibl; TpeOOBaHUS
00 OrpaHWYEeHHH, O IPUOCTAHOBIIEHUU UJIU MPEKPALEHUH JEATEIbHOCTH JIMII, OCYLIECTBISIEMOH C
HapyIllIeHHEM 3aKOHOATeIbCTBA B 00JIACTH OXPAHBI OKPYKAIOLIEH CPEeIbl.

I'maBa XV «MexayHapoaHOE COTPYAHHUYECTBO B OOJIACTH OXpaHbl OKpYXKAroUIeH cpeab»,
cratbu NeNe 81, 82: mpuHUUIBI MEXAYHApOJIHOTO COTPYAHHYECTBA B OOJACTH OXpaHbI
OKpY’KaIoIeH CpeIbl; MeKTyHApOIHbIE ToToBOpa PD B 001aCTH OXpaHbl OKPYKAIOMIEH CPEIbI.

I'maa XVI 3BakmountensHoe mnonoxxkeHue», cratbu NeNe 83, 84: BcrymieHue B cuily
HacTosero deaepanbHOro 3aK0Ha; MPUBEACHUE HOPMATUBHBIX MTPABOBBIX aKTOB B COOTBETCTBHE
¢ HactosmuM PDenepanbHbIM 3aKOHOM.

ITpuponooxpanHoe 3akoHOnaTeNnbCTBO Poccuiickorn depepanuu MNpeyCMaTpUBAET YETHIPE
(bopMbI FOpUINYECKON OTBETCTBEHHOCTH 3a HapyIIEHHE 3aKOHA, B TOM YHUCIIE U 3a KOJOTMUYECKHUE
IpaBoOHapylleHus:: 1) YrojoBHYIO; 2) aJIMUHUCTPAaTUBHYIO; 3) TIpakKIaHCKO-MaTepUaIbHYIO
(TpaskaHCKO-TIpaBoBY10); 4) AucHUIUIMHAPHYIO. OHHU pa3NuYaroTcs MO BHUJAM HaKa3aHUM,
OpraHaM HUX MPUMEHSIONINM, U 3aBUCAT OT CTEINEHM MPUUYMHEHHOTO OKpYXarolel cpene
o0mIecTBy Bpea.

Haubonee Cepbe3HbIe MPOTUBOIPABHbBIE neicTBus, Korja HapylIeHHe
IPUPOJOOXPAHUTEIFHOTO 3aKOHOJATENECTBA MOXKET OBITh PACCMOTPEHO MO OJHOW W3 cTaTel
VYronosHoro Kojsekca crpanbl 100 Kak XO3SIMCTBEHHOE MPECTYIUICHUE, JIMOO KaK MPECTYIUICHUE
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MIPOTHB JIFOOOTO BUIa COOCTBEHHOCTH, JTMOO OOIIECTBEHHON 0€3011aCHOCTH M 3/I0POBbsI HACEIICHHUSI,
BJIEKYT 3a cO00O0I YrOJOBHYIO OTBETCTBEHHOCTh. B 3TOM ciy4yae opraHamMu BHYTPEHHHX €T
NPUMEHSIIOTCSl  CIEAYIOUIME Mepbl YroJOBHOW OTBETCTBEHHOCTH: JIMIIEHHWE CBOOOABI Ha
OTIpENIeICHHBId CPOK, HCIpaBUTENbHbIE PaOOThl MPUHYAMTEIBHOTO XapakTepa Oe3 JIWIICHUs
cBOOOBI, KPYITHBIE J€HEKHbIE ITPadbl, KOHPHUCKAIMSI UMYIIECTBA U HEKOTOPBIE APYyTHE.

[Ton Bo3neiicTBHEM OOIIECTBEHHOTO MHEHHS YTONOBHBIN Komekc HEOqHOKpPAaTHO JOMOIHSIICS
U B HACTOSLIEE BPEMs COAECPKUT HECKOJIBKO JIECATKOB COCTaBOB MPECTYIUICHUMN, KaCAIOLIMUXCS
OKpYy>Karolen cpepl. OJHaKo U ceyac OH HE ABJISIETCS] COBEPILIEHHBIM.

[IpuMeHeHne Mep YroJIOBHOM OTBETCTBEHHOCTH HEPEIKO HATAJIKMBAETCS HAa CEPbE3HbIE
IPENSTCTBUS IICUXO0JIOTHYECKOI0 Xapakrepa. Tak, yroloBHOE Haka3zaHue AJs JOKHOCTHOIO JIULA,
KOTOpPO€ B XOJ€ IPOU3BOJCTBEHHOM JEATEIBHOCTH MPEAUPUATHS NPUUYUHUIO TMPUPOJE
CYIIECTBEHHBIN yIIepO, BOCIPUHUMAECTCS KaK CIHMIIKOM JKECTOKOE, HECTIPAaBEAINBOE, a NeHCTBUS
K 6e3eMCTBUS ATUX JIUI] OMPABIBIBAIOTCS KaK BBIHYKJIEHHBIE, HEOOXOAUMBIE IS BHIMOTHEHUS
IIPOM3BOJICTBEHHBIX 3a/1aHUN, SKOHOMHUU CPECTB.

ANMUHUCTpAaTUBHAs OTBETCTBEHHOCTb IPUMEHSETCA B TEX CIydasX, KOIZla HapylleHUus
MIPUPOJIOOXPAHHOTO 3aKOHOJATEIbCTBA XAPAKTEPU3YIOTCS CPaBHUTEIBHO MAajOll CTENEHBIO
OOIIIECTBEHHON OMACHOCTH, a TAK)KE KOT/Ia TPABOHAPYIICHUS HEMOCPEICTBEHHO HE BIIEKYT 3a
CO0O0M TSKENBIX SKOJIOTHUECKUX MOCIEICTBUN, OJJTHAKO COAEPKAT YyIPO3y UX HACTYILICHUS.

Mepbl aIMUHUCTPATUBHON OTBETCTBEHHOCTH — 3TO MpeaynpexaeHue, mrpad, koHpuckanus
OpyIuil IPaBOHAPYIIEHUS U HE3aKOHHO TOOBITOM MPOAYKLMH, JIMILIEHUE CIIEHUAIbHOIO IIpaBa Ha
oxoty u Jap. IIpaBoM mpuMeHEHHs 3TUX MeEp HaJEIEHbl CHElUalbHble KOMUCCHUHU IIPU
HCIIOJIHUTEJIbHBIX OPraHOB BJAcTH, OPraHbl BHYTPEHHUX JE€J, JOJKHOCTHBIE JIMIA KOHTPOJIBHO-
HAJ30pHBIX OpraHoB. Mepbl aIMUHUCTPATUBHON OTBETCTBEHHOCTH MPUMEHSIIOTCS 0€3 o0paleHus
B Ccyl U mo ynpomeHHoN mnpouenype. lltpadubie cankiuu Hanbonee YETKO M aKTHBHO
MIPUMEHSAIOTCS 32 HapyILLIEHUE BOJHOTO 3aKOHOIaTEIbCTBA.

B cnydae mpuMeHeHHs 3a SKOJOTMUYECKHE IPAaBOHAPYIIECHUS TIPakIaHCKO-MaTepUATbHOU
OTBETCTBEHHOCTH JCWCTBYET MEXaHH3M B3bICKAHUS YOBITKOB C OTACIBHBIX TpPakIaH H
OpraHM3alyii, BUHOBHBIX B HapyIIEHWH MPABOBBIX TpeOOBaHUIl OXpaHBl MPUPOABl U
MPUYMHUBIIUX CBOMMM HENPABOMEPHBIMHM JACHCTBUSIMH HMYILIECTBEHHBIH BpEJ TOCYAAapCTBY,
MPEeANpUATHSIM, OpraHU3alUsM WM OTIACNbHBIM TpakJaHaM. OTH YOBITKA TOJCYHUTHIBAIOT U
B3BICKMBAIOT apOMTpax, Cy[A, YNPaBICHUYECKO — aJAMHHHMCTPATHUBHBIE OpraHM3aluu (WIM HX
MOJIpa3/ieieHus), TpUBJIeKass SKCIepToB. JTa (QopMa OTBETCTBEHHOCTH 3a 3KOJIOIMYECKHE
MIpaBOHAPYLIEHUS] MOXET COMYTCTBOBaTh JAPYruM (opMaM IOPUAMYECKON OTBETCTBEHHOCTH 3a
9KOJIOTMYECKHE IPABOHAPYIIECHHUS.

Haubonee pacrnpocTpaHeHHON sBIsSETCS AMCUUILUIMHAPHAs OTBETCTBEHHOCTh 3a HApYIICHUS
3aKOHOJATENIhCTBA MO OXpaHe MpHupoabl. OHa XapaKTepU3yeTcsl TEM, YTO B3bICKaHHS Ha BUHOBHBIX
HaJararoTCs  BBIIIECTOAIIMMHM  JOJDKHOCTHBIMM — JIMIAMHU B TOPSAKE  MOJAYUHEHHOCTH.
JlucuMniuHapHble B3bICKAHMSI — 3aMeuyaHHe, BBITOBOp, MPEAYyNpexKJIEHUE, IepeBo]l Ha
HIDKEOIJIauMBaeMyIo padoTy, YBOJBHEHHE CO CIYXKObI U T. 1. — JIa€T BO3MOXKHOCTb OBICTpEE, YeM
IIPH IPYTUX CPEACTBAX BO3ACHCTBHS pearnpoBaTh Ha HApYLIEHUE TPYI0BOM, MPOU3BOICTBEHHON U
TEXHOJIOTUYECKOM JTUCIUITIINHBI, CBSI3aHHBIE C HEBBITOJHEHUEM JKOJIOTHYECKUX TpeboBaHuil. OHI
HampaBlieHbl Ha OOpbOy MPOTUB TaKUX HKOJOTHYECKHUX MPaBOHAPYILIEHUN, KOTOpPHIE SBIISIOTCS
MEJIKMMUA U HE OTJIHMYAIOTCS BBICOKOW CTEMEHBIO OOLIECTBEHHOW OMACHOCTH, HO B CHIIy CBOEH
pacnpoCTpaHEHHOCTH HAHOCAT 3HAYUTENbHBIN Bpe/l OKpYXKarlollel cpee.

B cBsi3u ¢ HeMOOPOCOBECTHBIM BBIMOJHEHUEM CIYKEOHBIX 00513aHHOCTEN MO palliOHATIbHOMY
MPUPOJONOIB30BaHNI0 K pabdOTHUKAM MpEANpUATUH, OpraHu3aluid MOTYT HPUMEHSATHCS
MarepuaibHble CAaHKIIMU TUCUUILIMHAPHOTO XapaKTepa, BbIpaXkarolluecs B JIMIIEHUU TMpeMHuil 3a
BBICOKHE IPOU3BOJICTBEHHBIE MMOKA3aTEIN, €CJIM OHU JOCTUTHYTHI B PE3yJibTaTe HapyUICHUs WIH
HEBBIMTOJHEHUS TPEOOBaHUH 110 OXpaHe MPUPOABI B IPOU3BOJCTBEHHOM IpOIIEcCe.

VY4auThIBas Upe3BHIYANHYIO BaXHOCTh KOHTPOJIS 32 COCTOSTHMEM 3KOJIOTMYECKOW 0OCTaHOBKH B
CTpaHe B IIeJIOM M ee pernoHax, B Poccun ¢ 1990-x IT. €XKErogHo COCTaBISIETCS U MyOJUKYyeTCs
l'ocynapcTBenHblii foknana «O cOCTOSHUM M 00 OXpaHe OKpyxaromiei cpeasl Poccuiickoit
denepanuny.
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B Poccuu ¢ 1991 r. pacmmpensl KOMIIETEHIIMKM pecyOauK, KpaeB, obyacteid B chepe oXpaHbl
okpyxkatome cpensl. CyobekTsl Poccuiickoit depepanuu Moydyusv MpaBo Ha BbIIa4y UMEHHO
MMM pa3pelieHuid Ha MOJIb30BaHHUE 3eMJIEH, HEApaMH, BOJAaMHU, JIECAMU U UHOW PaCTUTEIIbHOCTBIO,
KUBOTHBIM  MHMpOM, Ha  pa3MeELIeHue, MepepadoTKy, 3aXxOpoHEHus (CKJIAJUpOBaHUs)
MIPOMBIIIJICHHBIX, KOMMYHaJIbHO-OBITOBBIX M HHBIX OTXO0J0B. OJHAKO, HEJIOCTATOYHBIE YPOBHU
JKOJIOTUYECKUX 3HAHWMM, 3pEIOCTH TPaXTaHCKOM NAaTPUOTUYECKOM IO3ULMUU, MOPAIbHON
CTOMKOCTH HEKOTOPBIX IIPEICTABUTENIEH OPIaHOB 3aKOHOIATEIBbHON U UCIIOTHUTEIBHON BIACTH Ha
MeCTaX Pe3KO YBEJIMYMIM BO3MOXHOCTh HEPA3yMHO I10JIb30BaThCSl TUM IIPAaBOM HE B II0JIb3Y, a BO
Bpel JKMUTeNed JaHHOW Tepputopuu. Kpome Toro, coxpaHsercs BO3MOXKHOCTh 33 YaCTHBIMH
BBITOZIAMU OT PEaJU3alliy 3TOTO MPaBa, MOJIYYUTh HETaTUBHBIN pE3yJabTaT B OOLIEHAMOHAIEHOM
MacmTabe (meictByer oOmedunocopckuii 3akoH: cyMMa dYacTHBIX 3(¢GeKTOB HE Bceraa
oOecrieunBaeT OOIINH MOIOKHUTEIBHBIA PE3YyIbTaT).

B 3akone «O oxpane oxpyxatomei cpeab» (2002 r.) KOHCTaTUPYETCsl MPUOPUTET UHTEPECOB
HACeJIeHUs TMpU OCYIIECTBICHUU JIOObIX (opMm gestenbHOCTH. OXpaHa >KM3HU M 370POBbS
YeJI0BeKa, oOecreueHne OaronpuaTHBIX YCIOBUN NSl KHU3HH, TPYJa U OTAbIXA JIIOACH SBISIOTCS
OCHOBHBIM MPUHLHUIIOM IIPU OPTaHU3ALUU U OCYIIECTBICHUHU XO3SMCTBEHHOH, YIPaBI€HYECKON U
UHBIX (OpPM JACATENBHOCTH, OKAa3bIBAIOIINX OTPHUIATEIBHOE BO3ACHCTBHE HA COCTOSHHE
MIPUPOJIHOM CpeJIbI.

B 3akone «O0 oxpaHe okpyKarolieil cpenbl» (J1ajgee — 3aKOH) yKa3blBaeTcs HEOOXOAMMOCTh
CO3HATEJIbHOT0 OTHOIIECHHUS JIFOJIeH K X JEHCTBUSAM U MOCTYIKaM B 3KOJOTMYECKOM IIaHe. 3aKOH
yKa3bIBaeT, UTO TpakaaHe Poccun 00s3aHbI COXpaHUTH MPUPOAY M IPUPOIHYIO Cpely, OepekHO
OTHOCUTCS K TPUPOAEC MW TMPUPOIHBIM OorarctBaMm, CcoOJIOIaTh HMHBIE TpeOOBaHUA
MPUPOIOOXpPaHHOTO 3akoHoAaTenbeTBa (['maBa 111, ctates No 11).

3aKOH yTBEpIKIaeT He0OXO0AMMOCTh HOPMHUPOBAHHKS KauecTBa OKpysxarorieii cpenst (I'maBa V),
OIpesesieT C IPABOBbIX MNO3UIMI MOHATHS U CYTh 3KOJOTMYECKHMX HOPMATHBOB IPENEIbHO
JOMYCTUMBIX KOHIEHTPALUN BPEIHBIX BEIIECTB, HOPMATUBBI MPEEIbHO JAOMYCTUMBIX: BEHIOPOCOB
1 cOPOCOB BpPEIHBIX BEIIECTB, YPOBHEH IIyma, BUOpAIMi, MAarHUTHBIX TIOJICH W MHBIX BPEIHBIX
(bu3MYeCKUX BO3JCUCTBUHN, YPOBHS pPATUAIMOHHOTO BO3ACHCTBHS, HOPMBI MPUMEHEHUS
arpOXMMHUKAaTOB B CEJIbCKOM XO3SIIICTBE, OCTATOYHBIX KOJIMYECTB XUMHUYECKHX BEIIECTB B
MPOAYKTax MUTAHUS, HOPM HArpy3Ku Ha OKPYKAIOIIYI0 MPUPOJHYIO CPENly, a TaKKe€ HOPMATHUBBI
CaHUTAPHBIX U 3aITUTHBIX 30H.

B 3akone rocynapcTBeHHast SKOJIOTHYECKask IKCIEpTH3a OLIEHUBAETCs Kak o0s3aTenpHas Mepa
OXpaHbl OKPY’KaOIIEeH TPUPOJHON Cpeibl, KaK HEMPEMEHHO MPEAIIECTBYIONIAs CTaAus IPUHSATHIO
MPAKTUYECKH 3HAYMMOI'O XO3SIICTBEHHOI'O PEIIEHUs, OCYIIECTBICHHE KOTOPOIO0 MOXKET HMETh
HEeraTHBHBIN 3Kooruueckuii pesonanc (I'masa VI).

B 3akone chopmynupoBaHbl TPaBOBBIE MOAXOABI K JKOJIOTUYECKUM TpPeOOBAHUSIM MPHU
pa3MelleHnH, NPOEKTUPOBAHUHU, CTPOUTENBCTBE, PEKOHCTPYKIIMM, BBOJAE B OJKCIUTyaTallUIO
MPEeNNpUATHI, COOPY)KEHHH W HHBIX OOBEKTOB, a TaKXe MpHU OSKCIUTyaTallud MPEeANpHUSTHH,
COOPYKEHHI U MHBIX X03HCTBEeHHBIX 00bekTOB (['maBa VII).

B 3akone momguyepkmBaeTcs UMCKIIOUMTENIbHAs 3HAYUMOCTh TPUPOJIHBIX  OOBEKTOB,
HaXOJAIIMXCS 1Mo 0co0oi oxpaHol. ['ocynapcTBeHHbIE MPUPOAHBIE 3aMIOBEAHUKH, B TOM YHUCIIE
rOCYJapCTBEHHbIE MNPUPOJHBIE OHOCc(hEepHble 3alOBEIHUKH, TOCYIApCTBEHHbIE MPUPOIHbIE
3aKa3HUKH, TTAMATHUKU TIPUPOBI, HAIMOHAIBHBIC TAPKH, NMAMSITHUKUA TPUPOJILI, HAIIMOHATIBHBIC
MapKu, TPUPOJHBIC TApKH, OWOJIOTHYECKHE CaJbl M HHBIE 0CO00 OXpaHseMble TEPPUTOPHH,
MPUPOHbIE OOBEKTHI, MMEIOIIME 0CO00€ MPUPOJOOXPAHHOE, HAYHYHOE, UCTOPHKE-KYJIbTYpHOE,
ACTETUYECKOE, PEKPEallMOHHOE, O3J0POBUTENBHOE M HWHOE IIEHHOE 3HayeHHue o0pa3yroT
npupoaHo3anoBeanbii poup (I'masa X, crates Ne 58).

B 3akoHe yka3bIBaeTCsl MOPSIIOK OXPaHbl PEIKUX U HAXOISALINXCS MO YrPO30H HCUE3HOBEHUS
pacTeHMii U KUBOTHBIX, a TaK)Ke MPHUPOABI KYPOPTHBIX U JiedeOHO-0310pOBUTENBHBIX 30H (['maBa
IX, cratbu NeNe 60—62).

B 3akoHe onpeneneHbl MOHATHS, CUCTEMA U 33J]a4U SKOJIOTMYECKOro KoHTposisi. B Poccuiickoi
Qenepanuyu  OCYILIECTBISICTCA  TOCYAAPCTBEHHBIM, IIPOU3BOACTBEHHBIM, MYyHHUIUIIAIbHBIN,
OOIIIeCTBEHHBI KOHTPOJIb B 00JIacTU OXpaHbl Okpyxkaromied cpeabl (I'maBa X, crates 64).
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DKOJIOTHYECKHUI KOHTPOJIb BKIIIOYAECT B ce0s, KaK pro reHHylo «jICTh. TOCYJapCTBEHHYIO CIIYXOy
HaOII0/ICHUS 32 COCTOSTHUEM OKPYIKAIOIIEH PUPOTHON CPEIbI.

HoBpIM ypoBHEM B 3KOJOrM4eCKON MoIUTUKE Poccuu crana yrBepkAeHHass 3aKOHOM CHUCTEMaA
HKOJIOTMYECKOT0 BOCIUTaHUS U oOOpa3oBaHMs TpaxaaH cTpaHbl. Bceolliee, KOMILIEKCHOE,
HKOJIOTUYECKOE BOCIIUTAHUE TPAXKIAaH YTBEPKAACTCS KaK He0OX0IuMoe ycioBue 00prObl, paboT 3a
COXpaHEHHUe, CllaceHue, YIy4llIeHHe KauecTBa MPUPOJHON cpeibl. 3aKOH Ha3bIBaeT 005S3aTeIbHBIM
MPEoIaBaHie SKOJIOTMYECKUX 3HAHUM B Y4YEOHBIX 3aBEICHUSX BCEX YpPOBHEH, KOHCTATHUPYET
HEOOXOIMMOCTh M YCTAHABIMBACT CUCTEMY MNPOQPECCHOHAIBHON SKOJIOIMYECKON MOATOTOBKU
PYKOBOISIIMX pPaOOTHUKOB W CHELHAIHMCTOB, OINpeneNseT Ienecoo0pa3Hble HampaBICHUS
pacnpocTpaHEHHs SKOJIOTHYECKUX 3HAHUM U HAYYHBIX 3KOJOTUYECKUX HCCIICTOBAHUM.

B 3akone ykaspiBaeTcs, 4TOo B LEIIX (HOPMUPOBAHUS HKOJOTMYECKON KYJIBTYpPbl H
npo¢eCCHOHATBFHON TOArOTOBKY CIEMAINCTOB B 001aCTH OXpaHbl OKpyXKaroliei cpeabl B Poccun
YCTaHABIIMBAETCS CHCTEMa BCEOOIIEro M KOMIUIEKCHOTO HKOJIOTMYECKOTO 00pa3oBaHus,
BKJIIOYAMOIasi B ce0s JEeTCKHWe JOUIKOJbHBIE YyUpexaeHuss u oOmme o0pa3oBaTelbHbIC
yUpeXJeHUs, CpeHue MpoQecCHOHANbHbIE M BBICIIME y4yeOHBIC 3aBElICHHUS, 3aBEJCHHUS TMOCie
BY30BCKOT'O MpOo(ecCHOHANBHOTO 00pa3oBaHusi, MPo(hecCHOHAIBHYIO MOJATOTOBKY M MOBBIIICHUE
KBaJIM(UKAIINK CIIEIUATICTOB, & TAaK)KE PAcpOCTpaHEHHE PKOJOTUYECKUX 3HAHUM, B TOM YHUCIE
yepe3 CpelicTBa MacCOBOM MH(OpPMAIMK, MYy3€H, PUPOAOOXPAaHHBIE YUPEKIACHUS, OpraHUu3aluu
cnopta u Typusma (I'masa XllI. crates Ne 71).

B 3akone paccMOTpeHbI Takke BOMPOCHI pa3pelieHus CIOPOB B 00JIACTU OXPaHbI MPUPOIHON
Cpelbl, BUJbl OTBETCTBEHHOCTH 3@ DJKOJOTMYECKHE [PABOHAPYIIEHUS: JUCLUILIMHAPHAS,
MaTepuagbHas, aJMUHUCTPATUBHAS, YTOJOBHAsA, MOPSIOK BO3MELICHHUS Bpela, MPUUUHEHHOTO
skojornueckuMm mnpaBoHapymienuem (I['maBa XIV, crateu 75—79), BO3MOXKHBIE HaIpaBICHUS
MEKIYHAPOIHOTO COTPYIHHYESCTBA B 00JIaCTH OXpaHbl Okpykaromiei cpeabl (Imaa XV).

B 1991 r. 661 punsaT 3akoH Poccuiickoit denepanun «O caHUTAPHO-3ITHIEMHOJIOTHYECKOM
onarononyunu HaceneHus» (1991—1993 rr. ObuH crenanbl KOPPEKTUPOBKU U JTOTIOTHEHUS €T0
MEepBBIA MPHUHATON penakuuu). B 3ToM 3akoHe maercs ompeneseHue MOHITHUS «CaHUTApHO-
ANUAEMUOJIOTHUECKOEe OJlaronosiyure HacejIeHHe», OIpejesieHa CTPYKTypa CaHHUTapHOIO
3aKOHOAATENHCTBA B CTpaHe, JaHbl ONpENeTICHHs U YCTAaHOBOYHBIN CTAaTyC CAaHUTAPHBIX MPaBUI,
HOPM U TMTMEHMYECKHX HOPMAaTUBOB, a Takke nosHoMmounii Poccuiickoit denepannu u ee cyobek-
TOB IO BOMNpPOCAaM CaHUTAPHO-3MUAEMHUONIOTHUECKOro Tosika (pasmen 1, 2). B 3akone
c(OpMyJIUPOBAHBl MCXOAHBIE CAHUTAPHO-3MUIEMHOIOTMYECKUE MPUHIUNBI U TpeOOBaHUS MpU
TUTAHUPOBKE M 3aCTPOMKE HACENIEHHBIX MYHKTOB, K KAa4€CTBY MaTepHallOB, BEIIECTB, W3JEIH,
MIPOJIOBOJILCTBEHHOMY CBHIPbIO U MUIIEBBIM MPOAYKTaM, MUTHEBOM BOJIE, aTMOC(PEPHOMY BO3IYXY,
3aXOpOHEHHIO, TepepaboTke, 00E3BPEKUBAHHIO, YTHIM3AIMHU OTXOJOB, a TaKXKe K JKUIBIM U
MIPOU3BOJICTBEHHBIM TOMEIICHUSIM, K YCJIOBUSM BBINOJIHEHHS pabdOT € HCTOYHHKAMHU
MOHHU3UPYIOUINX U HEMOHU3UPYIOIINX U3ITy4eHUH, Ha3BaH MOPAI0K MPODQUIAKTHIECKUX MeIUIINH-
CKMX OCMOTPOB HACEJICHHS, THTUEHUYECKOTO BOCIIUTAHUS U 0Opa3oBaHus rpaxaaH (pazzgen 3). B
3akoHe chopMylIHpOBaHa Mepa OTBETCTBEHHOCTH 3a HAPYIIECHUS CAHUTAPHOTO 3aKOHO/ATEIhCTBA
cTpanbl (paszznen 4), ompeneneHa cHCTeMa rOoCYJapCTBEHHOTO M BEJIOMCTBEHHOIO CAHUTAapHO-
SMHUIEMHOJIOTMYECKOT0 HaA30pa, a TaKkKe IPOU3BOACTBEHHOIO M OOLIECTBEHHOTO KOHTPOJIS
(pazmen 5), pacKphITa CTPYKTypa CAaHUTAPHO-IMHIEMHOJIOTUYECKON CITY»KOBI CTpaHsbl (pasnuen 6).

3aKkoH KOHCTAaTHpyeT, uTo rpaxknaane Poccuiickoit Depepannu oOs3aHbl: 1) 3a00TUTHCS O
COCTOSIHUM CBOETO 370pOBbsl, O 3J0pPOBbE M TUTMEHMUYECKOM BOCIMTAHUU CBOUX JeTel; 2)
coOMIOAaTh JACHUCTBYIONINE CAaHUTApHBIE HOPMBI, 3) MPOBOAWUTH WU MPUHUMATh y4acTHE B
MPOBEJICHUN TUTHCHUYECKUX W TPOTHUBOSIHIEMHUOJOTHICCKIUX MEPONPHUITHIA; 4) BBIMOIHSITH
pemenust I'ocyapcTBEeHHOM CaHUTAPHO-3MUIEMHUOJIOTHUECKON CITYKObI CTpaHbl; 5) UCIOIb30BAThH
aKTyaTbHYI0 MH(OPMAIUIO Ha 0J1aro CBOETO 3/I0POBBS U 3/I0POBhSI OKPYXKAIOMIUX JIFOACH (CTAThs
6).

s Bcex rpaxnaH Poccum mis mpenynpexaeHuss MH()EKIMOHHBIX 3a00JeBaHUM SBISIOTCS
00s13aTeTbHBIMU TIPUBUBKU TMPOTUB TyOepKyse3a, MOJIHMOMUENNTa, NU(TEepHH, KOKIIOIIA, KOPH,
cToNOHsKA (CTaThs 24).
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TpynocnocoOHble TpakaHe AOKHBI MPOXOAUTH MEIUIIMHCKHE OCMOTPHI MpHU MpHUeMe Ha
paboTy u yxxe Oyaydd WieHaAMH OMPEIeNIEHHOTO (KOHKPETHOTO) TPYAOBOTO KOJUIEKTHBA (CTAThS
23).

[IpennpusiTus,  opraHu3aluu, OTAENbHbIE  JIMIlAa, HAHECIIME YypPOH  CaHUTAPHO-
SMHUIEMHOJIOTMYECKOH OOCTAaHOBKE WJIM KOHKPETHBIM JIIOJSM, HECYT JHCHUIUIMHAPHYIO,
aJIMMHHUCTPATUBHYIO, YTOJIOBHYIO, SKOHOMUYECKYIO OTBETCTBEHHOCTD 3a COJIesIHHOE (CTaTbu 27—
31).

B 1991 r. 661 nmpunsar 3akon Poccuiickoit @enepanmu «O maTe 3a 3eMIIi0» (BIOCIEICTBHU B
HErO0 BHECIM PsAJ M3MEHEHHH M JIONOJIHEeHWM). DTOT 3akoH BmepBble B Poccum ompemenuin
OTHOIIEHHE K 3€MJIE B YCIOBMSIX CKJIQbIBAIOIINXCS PHIHOYHBIX OTHOLIEHUH. 3aKOH KOHCTAaTUPYET,
YTO UCIOJIB30BaHUE 3€MJIM B CTpaHE SBJSETCS IUIATHBIM U (hOpMaMU IJIaThI SBJISIOTCS: 3eMeIbHBIN
HaJIOT, apeHJHas IjaTa, HopMaTHBHas nMeHa 3emun (craths 1). B 3akoHe ompeneneHsl MOpsioK
IJIaThl 3a 3€MJIM CEJIbCKOXO3SHWCTBEHHOr0 HazHauyeHHs (ctaTbil 4—11), JbroThl MO B3UMaHHIO
m1athl 3a 3eMiu (cratbu 12—14), nopsioK yCTaHOBIEHUS M B3MMaHUs IUIaThl 32 3€MJIM (CTaThd
15—23), ucnonb30BaHus CPEACTB, MOCTYIUBIIMX OT TUIATHI 3a 3eMJIIO (CTaThs 24), HOpMaTUBHAS
ueHa 3emuu (crarbu 25, 26). IlpunokeHuss Kk 3ToMy 3aKOHY JAlOT KOHKPETHBIE HMCXOJHBIE
KOJIMYECTBEHHBIE MTOKA3aTeNH JIJIsl MPOBEACHUS HEOOXOIMMBIX KOHKPETHBIX PACUETOB JJIsl IPOILIAT
3a 3eMJIIO.

B 1991 r. 6bur npunsar 3akon Poccuiickoit ®enepanuu «O Hempax». B Hem maercs
ONpeeNiCHUEe TOHATHIO «HEApa», OH COAEPKUT TMPABOBbIE M HSKOHOMHYECKHE OCHOBBI
palMOHaIbHOIO HCIOJb30BaHUS U oOxpaHbl Heap Poccun. OToT 3akoH BIEpBBIE B CTpaHE
KOHCTaTHPYET, 4TO BeJAeHHIO cyObeKkTOB Poccuiickoit denepanuu noajiexxuT onpeaencHue Gopm u
pa3MepoB IUIaThl 3a IOJb30BAaHUE HEIpPAMM, a TAKXKE YCTAHOBJIEHMIO IOPSAIKA IOJIb30BAaHUS
HeJpaMu AJisl pa3padOTKH MECTOPOKICHUH MOJIE3HBIX UCKOMAEMbIX U CTPOUTENHCTBA MOA3EMHBIX
coopyxeHuil (ctatbsa 4, MyHKTHl 8 U 9). 3aKOH ompenensieT XapakTep I0JIb30BAHUS HEIpamH,
Ha3bIBAET BU[BI TOJH30BAHUSI HEIPAMU, PACKPBIBAET COACpNKAHHE U MOPSAOK MPEJOCTaBICHUS
JTUICH3WH Ha TMOJIb30BaHWE Henapamu (ctath 6—22). B 3akoHe W3JI0XKEHBI TPEOOBAHUS K
palnMoHaIbHOMY HCIOJB30BaHMIO HEAp W MX oxpaHe (cratbu 23—34), Ha3BaHbl LU U
O0COOEHHOCTH COCTaBJICHMSI M BEIEHMSI TOCYJapCTBEHHOTO KaJacTpa MECTOPOXKJIEHUS IMOJIE3HBIX
HCKOIAaeMBIX M TOCYJIapCTBEHHOI0 OajiaHca 3aracoB IMOJIe3HBIX MckonaeMbix (crtateu 30 u 31). B
3aKoHEe M3JI0’KEHBI CHCTEMA rOCYAapCTBEHHOTO PETyJIMPOBAHUS OTHOIIEHUN HEIPOIOJIb30BaTeIeH
(cratbu  35—38), mimata mnpu MONB30BaHWUM Heapamu (cTathu 39—48), Ha3BaHBI BHIBI
OTBETCTBEHHOCTH 3a HapyuieHue 3akoHa o Henpax (ctarbu 49—351) u mopsaok 3aKirO4eHUs
MEXTYHApPOAHBIX J10TOBOPOB (cTaThs 52). OCoObIN NMpakTHUECKUI HHTEpEC MPEACTaBIISAIOT CTAThs
42, B KOTOpOM JaHa TOYHAasl, KOHKPETHAas KOJWYECTBEHHAs apryMEHTAIUs U aJpec MOCTYIUICHUS
IIaTeKel 3a IpaBo MOJIb30BaHUS HEPAMHU.

PabGora mo pa3paboTke NPUPOAOOXPAHHOIO 3aKOHOJATENbCTBA Mpojoinkaercs. Hooe
MIPUPOIOOXPAHHOE 3aKOHOIATEIbCTBO BHEAPSAETCS B )KM3Hb COBpeMeHHOU Poccun.

IKOHOMHYECKHE MEXaHU3MbI 3a1IUTHI NPHUPOAHOM Cpelbl

l'ocynapcTBeHHass TPUPOTHO-PECYPCHAST M DKOJIOTMYECKas TMOJUTHKA OCYIIECTBISETCS B
HaIleld CTpaHe B HANPABJIICHUW COBEPIICHCTBOBAHMS BAKHEUITUX 3KOHOMHYECKHX W (DHHAHCOBBIX
MEXaHHU3MOB (PBIYaroB) MPUPOIOIOIE30BAHUS, CPETU KOTOPHIX:

1) skoHOMHUYECKAs peau3alus MpaB rocy1apcTBa Kak COOCTBEHHUKA MIPUPOIHBIX PECYPCOB;

2) COBEPIICHCTBOBAHUE CHUCTEMBI IUIATS)KEW 3a IOJIb30BAHHE TPUPOTHBIMH pecypcamH B
paMKax OCYIIECTBICHUS HATOTOBOM pedopmbl;

3) pa3BHUTHE MPAKTUKHA U METOJIOB SKOHOMHYECKOUW OIEHKH MPUPOIHBIX PECypCcOB Ha Oase
MPUOPHUTETA PEHTHOTO MOAX0/1a, TIO3BOJSIONIETO MepepaclpeiesTh YacTh MPUPOTHBIX OOTaTCTB B
MOJIh3Y OOIIIECTBA;

4) S5KOHOMHYECKOE CTUMYJIHPOBAHUE PAIMOHAILHOTO MCIIOIH30BAHUS IPUPOTHBIX PECYPCOB
Ha 0a3e MPUMEHEHUS PEeCypco- U IHEPTrocOeperaroInx TEXHOIOTHIA,

5) pedopmupoBanue  AGGEKTHUBHBIX  (PUHAHCOBBIX  MEXaHH3MOB  OOecTeueHus
BOCIIPOM3BOJICTBA M OXPAHbI MMPUPOTHBIX PECYpcoB (IPUMEPHI: IJIAHUPYEMOE BBEJICHUE HAJOora Ha
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JIOTIOJIHUTEIBHBIN T0XOJ, BO3MOKHOE ydacTue Poccuu B MEXIyHapOJHON TOProBiie KBOTaMH Ha
3arpsi3HEHUE BO3IYIIHON CPe/ibl);

6) TpUBJICYCHHE WHBECTHIIMH B CcQepy NPHUPOAOINOIL30BaHMS U OXPaHbl OKPYXKaromen
Cpenbl;

7) co3naHue pa3BUTOrO BHYTPEHHETO PhIHKA CTPAXOBBIX YCIYT U AKOJIOTMUYECKOTO ayAuTa;

8) COBEpILIEHCTBOBAHUE CUCTEMBI JIMLIEH3UPOBAHUS IPUPOAOIIOIH30BAHHUS:

9) moanepkka MNpeANpPUHUMATENIHCTBA, B TOM UHCJIE Majoro M CpeAaHero, B cdepe
MIPUPOIOTIOIB30BAHUS U IKOJIOTMYECKUX YCITYT.

B 3akone «O0 oxpaHe OKpYKAaIOIIECH Cpeapl» PacCMOTPEH 3KOHOMHYECKHH MEXaHH3M
oxpanbl okpyxaroteit cpenbl (I'masa [V). OcHoBHBIE 33/1a4u SKOHOMUYECKOTO MEXaHU3Ma OXpPaHbI
OKpPY’KaroIleH cpebl TAKOBBI:

1) mnanupoBanue U GUHAHCUPOBAHUE TIPUPOIOOXPAHHBIX MEPOIIPHSITHIA,

2) yCTaHOBJIEHHWE JTUMHUTOB HCIOJIb30BAaHUS MPHUPOJHBIX PECYpCOB, BHIOPOCOB U cOpPOCOB
3arps3HSAIONIMX BEIIECTB B OKPYKAIOIIYIO MPUPOIHYIO CPEAY U pa3MeIleHrne OTXO/I0B;

3) ycTaHOBJIEHHE HOPMATUBOB IUIATHI M Pa3MEPOB IJIATEKEN 3a UCIOIb30BaHUE IPUPOIHBIX
pecypcoB, BBIOPOCHI M COPOCHI 3arpsi3HSIONIUMX BEIIECTB B OKPYKAIOIIYIO MPUPOIAHYIO CpEmy,
pa3MellleHue OTXOI0B U IPYTUE BUJIbI BPEAHOTO BO3CHCTBUS;

4) mpenocTaBlIeHUE TPEANPUITHIM, YUPEKICHUSIM W OpraHU3AIMAM, a TaKKe IpakKIaHaMm
HaJOrOBBIX, KpPEIUTHBIX M HHBIX JIBIOT NPU BHEAPEHUHM HMMHU  MAJOOTXOJHBIX H
pecypcocOeperaronux TeXHOJOTHH W HETPAIUIIMOHHBIX BHJIOB 3HEPTHU, OCYIISCTBICHUU JIPYTHX
3¢ ()EeKTUBHBIX Mep MO0 OXpaHe OKPYXKAIOIIEeH MPUPOIHON CPEIbL;

5) BO3MEIIEHHWE B YCTAHOBJIEHHOM TMOPSIKE BpeAa, NPUYMHEHHOTO OKPYKAIOIICH
MIPUPOJHON Cpelie U 3J0POBbIO YETIOBEKA.

B cootBerctBuu ¢ 3akoHoM «O0 oxpaHe okpyxaromien cpeab» (I'naBa IV, crates Ne 14), k
AKTyaJIbHBIM METOJ]aM YKOHOMUYECKOTO PEryJIupOBaHus B 00JIaCTH OXpaHbl OKPYKAIOLIEH Cpe/bl B
coBpeMeHHOM Poccun oTHOCATCS:

e pa3paboTKa rocyIapCTBEHHBIX MPOTHO30B COIMAIEHO-DKOHOMUYECKOTO Pa3BUTHS Ha
OCHOBE 3KOJIOTHYECKHUX IMPOTHO30B;

e paspaboTka QenepadbHbIX TpPOrpaMM B OOJACTH HSKOJOTHUYECKOTO Pa3BUTHS
Poccuiickoit denepanuy U 1eIEBBIX MPOrpaMM B O0JAaCTH OXpaHBI OKpYyKaromien
cpensl cyobekToB Poccuiickoit @enepanuu;

e pa3paboTKa W MPOBEICHHE MEPONPHUATUA MO OXpaHE OKPYKAIOUIEH Cpelbl B IENIIX
MpEeAOTBPALEHUS IPUUMHEHUS BPEAA OKPYKAIOLIEH Cpelie;

YCTaHOBJICHHE TUIATHI 32 HETaTUBHOE BO3/ICHCTBHE HAa OKPYKAIOIIYIO CPENY;

® YCTaHOBJICHHE JIMMHTOB Ha BBIOPOCHI W COpPOCHI 3arpsi3HAIONIMX BEIIECTB W
MUKPOOPTaHU3MOB, JIMMHUTOB Ha pa3MEIIEHHWE OTXOJIOB TIPOU3BOJCTBA W
MOTpeONIeHUs ¥ IPYTHe BUAbI HETATUBHOTO BO3/ICHCTBHUS HA OKPYKAIOIIYIO CPEyY;

® TMpPOBEJCHHUE HSKOHOMHYECKOW OIIEHKH MPHUPOAHBIX OOBEKTOB U MPUPOJIHO-
AHTPOIIOTEHHBIX 0OBEKTOB

® T[POBEJACHUE OSKOHOMUYECKOW OLIEHKA BO3JCHUCTBUS XO3SIMCTBEHHOM M HWHOU
JeSTEIbHOCTH Ha OKPYKAIOLIYIO Cpey

® TMPEJOCTABJICHHE HAJIOTOBBIX M WHBIX (JIBrOT) TPH BHEIPEHUH HAWITYUIIUX
CYIIECTBYIOINUX TEXHOJIOTHH, HETPAJAUIIMOHHBIX BHUIOB SHEPTUH, HCIOIH30BAHUH
BTOPUYHBIX PECYpPCOB U MEpepaboTKe OTXOJMIOB, a TAKXKE MPHU OCYIIECTBICHUH WHBIX
3¢ PEeKTUBHBIX MEp TO OXpaHE OKpYKarolleld cpeapl B COOTBETCTBHH C
3akoHoJaTenbeTBOM Poccuniickon denepannu;

e MOJIep)KKA MPEANPUHUMATETHCKONH, MHHOBAIIMOHHON ¥ MHOW NEATEIbHOCTH (B TOM
YHUCJIE DKOJIOTHYECKOTO CTPaxOBaHWs), HAIMPaBICHHON Ha OXpaHy OKpYKaroliei
Cpelibl;

e BO3MENICHUE B YCTAHOBJICHHOM TOPSIIKE BPEAa OKPYKAIOIIEH cpene;

e UHBIE METOAbl SKOHOMUYECKOIO PEryJMpOBaHUs 10 COBEPIICHCTBOBAHUIO U
3 EKTUBHOMY OCYILIECTBICHUIO OXPAaHbl OKPYKAIOIIEH CPE/IbI.

Kak mbl BUiMM, B 3aKOHE HA3bIBAIOTCS ISl UCIIOJIb30BAHMS B ITOBCEHEBHOMU JIESTEIIBHOCTH
OTHOCUTENIbHO HOBbIE I Poccuu mipueMbl pead3alyd  SKOJIOTMUECKOTO MEXaHu3Ma B
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NPUPOJOOXPAHHOW cdepe: JTUMUTBI HAa TPUPOJIONOIH30BAHUE, ITUIATHOCTH HCIIOIB30BaHUS
MNPUPOJHBIX  PECYPCOB, JKOJOTHYECKOE CTPaxOBaHHE, JKOHOMHUYECKOE CTUMYIHUPOBAHUE
OKpY’Karolieu npupoaHou cpenbl u ap. (I'masa IV).

MexkayHapoaHoe COTPYAHHYECTBO B 00J1aCTH OXPAaHbI OKPY KAKOLIEl cpeabl

IIpucranbHOE€ BHUMaHKE K pobiieMaM HaOJII0ICHUH U KOHTPOJIS 32 COCTOSIHUEM M YPOBHEM
3arps3HEHUs] PUPOJHON Cpeabl OONBIIMHCTBA Pa3BUTHIX CTPaH MHUpa MPOSBIAETCS, MO KpaiHen
Mepe, co BpeMenu CtokroiabMckoi koHdpepermuu 1972 r.. B 1972 r. B Crokronbsme npu OOH Obuta
co3laHa creruainbHas cTpykTypa - [Iporpamma OOH mo okpyxaromeii cpemxe United Nations
Environment Programme (FOHEII), mox srumoii kotopoii Ha cpeacrsa OOH pa3pabareiBainuch u
pEaIM30BbIBAINCH Pa3IMUHbIE MEXAYHApOIHbIE IIPOrpaMMbl 10 OXpaHe OKpyKarouieil cpeasl. B
YaCTHOCTH, TaK OCYILLECTBIIsIachk O0pb0a ¢ OMyCThIHMBaHUEM B A(pHKe U Ha IPYTUX KOHTUHEHTAaX.
bonbuioe pa3BuTtHe NPUPOAOOXpPaHHbIE PAaOOTHI Ha MEKIYHAPOJHOM YPOBHE IOJIYYMIH U TOJ
srugoii FOHECKO. B mepByto ouepenp 310 oTHOCHTCs K mporpamme Man and Biosphere (MAB),
npunsaTod B 1970 r. OnHa coctouT 3 14 pasHONPOPMIBLHBIX MPOEKTOB — OMOIKOJIOTHYECKHUX,
I€0’KOJIOTHUECKUX U COLIMO3KOJIOrMYeCKUX. B Takoil mocinenoBaTeIbHOCTH MOXKHO PAcCIOIO0XKHTB,
Hanpumep, nNpoekTsl «CoxpaHeHHE MPUPOJIHBIX PAOHOB U COAEPXKALIEr0Cs B HUX I'€HETHYECKOIO
marepuanay, «/3ydeHue 3arpsi3HeHUs OKpYXKarolleil cpeisl U ero Bo3jeiicTBusa Ha Ouochepy» u
«IToHnMaHue COCTOSTHUS OKPYKAIOLIEH CPEIbI».

B 1979 r. B KeneBe noanucana Koneenyua o mpanczpanuyHom 3azpAa3HeHuu 6030yxXa Ha
oonvuue  paccmoanus  (CLRTAR).  JlokyMeHT  CTUMYJMpOBaI  pa3pabOTKy  IISITH
CHELUATU3UPOBAHHBIX MPOTrPaMM MEXKIYHApOIHOTO COTPYJHHUYECTBA, MOJArOTOBIECHHBIX Paboueit
rpynnoi esporneiickoi sxkonomuueckoir komuccu OOH. Cpenu HUX BakHEHIIHE!

V' eBporeiickas [IporpaMma MOHUTOPHHTA MIEPEHOCA BO3IYIIHBIX 3arPSI3HCHHUIA,

v' TIporpamMma JIECHOIO MOHUTOPHHTA,

v' TIporpamMma HHTETPaIbHOTO MOHUTOPHHTA.

Bce mporpaMMmbl npu3BaHbl O0ECTIEUUTH JIOCTOBEPHBIE OLIEHKH TIJIOOATBHBIX M PErHOHAIbHBIX
TPaHCTPAHUYHBIX BO3JACUCTBUM.
B 1982 r. TI'enepanvnas Accambnes OOH mupunsina Bcemupuyro xapmuio npupoost,
NPUHIUIBI KOTOPOH TIIACST:
1. mpupopa noikHa OXpPaHATHCS, @ OCHOBHBIE MPOIIECCH] B HEW HE HapyIIaThCs,
2. TEeHeTHYecKoe pa3HooOpa3ue Ha 3emiie He JOJDKHO CTaBUTHCS MO yrpo3y,
3. TMPUHIUIBI OXPAHBI IPUPOJIBI JOJHKHBI PACTIPOCTPAHATHCS Ha BCIO 3€MITIO — U Ha CYIITy, U Ha

OK€EaH,

4. Bce KOCHCTEMBI U IIPUPOJIHBIE PECYPCHI TOJKHBI UCIIOIb30BaTHCS TaK, YTOOBI COXpaHsIIach

ONTUMaJIbHAs YCTOHUMBas MPOyKTUBHOCTb,

5. mpupoja J1oykHa ObITh 3aCTpaxoBaHa OT Jerpasiallii, CBI3aHHON ¢ BOEHHBIMU JACHCTBUSAMMU.
B 1983 r. B Bammurrone npomuia koHdepeHuus «Mup nocne sadepuoii 6oiutnwr». JoKnaabl
amepukanckux yu€Hbix K.Carana, I1.0pnuxa, a Takxke poccuiickoro yuéHoro B.B.Anekcannposa
MOKa3aJiy, 4TO B CIIydae TaKOW BOWHBI MU HACTYIUICHUS BCIEJICTBUE HEE «SAEPHON 3UMBD» MOTHOHET
HE TOJIbKO BCE YEJIOBEYECTBO, HO W IOYTU BCE TPYIIBI 3€MHBIX OpraHU3MOB, KpoMme Haubosee
OPUMUTHBHBIX. OTOT BaXXHEMIIMI mIar MHpPOBOI HayKH cHac 4eloBEeuecTBO M Ouocdepy oT
kKatacTpodsl, Tak Kak B 1987 r. 3akoHUYMIACH XOJI0JHAs BOMHA Mex Ty Boctokom u 3anmagom.

B 1987 r. Becemupnas xomuccuss OOH mo okpyxarouieil cpefe M pa3BUTHIO NOCTaBHIIA
BOIPOC O HEOOXOJUMOCTH TIOMCKAa HOBOM MOJIeNM pa3BUTHS LIMBHIIM3AaLUU B Aokiaze «Haie obmiee
Oyaymiee», u3BecTHOM Kak aokinan I.X.Bpynarnann, kotopast Bo3riamisia padotry. bein BBenéH
mepmMuH «ycmouyugoe pazeumuey, O3HAYABIINN YIOBIETBOPEHUE >XU3HEHHBIX MOTpeOHOCTEN
HBIHEIIIHET 0 MOKOJIEHUS 0€3 JINIIEHUsI TAKOH BO3MOKHOCTH OY/AYILEro HaceaeHus 3eMIIH.

Yeunust pe3ko yIydIIUTh CHUTYallUI0 B JleJie OXpaHbl OKpy’Karolled cpeapl Obuin
npennpusiaTel B 1992 1. B Puo-ne-)Kaneiipo, rae cocrosuiace Kougepenyus OOH no
OKpYydicalowiell cpede u pa3eumuio Ha ypoBHE IJIaB TOCYAAPCTB U IPABUTENIBCTB. Tpems INIaBHBIMU
npuopuTeTamu, nekinapuposanubiMu Kondepenmmeir OOH, cramm:

» COXpaHEeHHEe OMOpa3HO0OpaswHsl,

» TPOTUBOJEHCTBHE MOTEIUICHHUIO KINMATa,

62



» 00pn0a C OIMyCTHIHUBAHUEM.
[TpoGiiema coxpaneHuss OMOpa3HOOOpa3Ms HA IJIAHETEe TECHO CBSA3aHA C MPOOJIEMOI COXpaHEHUS
necoB. Tponmuueckuil jec CIyKUT MPHUIOTOM i 4/5 BCeX BUIIOB JKUBOTHBIX U PACTCHHA B MHUPE
(t.e. mpumepHo mist 80 % Bcex BUAOB). C YHUUITONKEHUEM TPOIMUIECKOTO Jieca 3TH BUABI 0OPEUCHBI
Ha  BbIMuUpaHue. A 3a mocienHue 40 ser ObUIO BBIPYOJICHO OKOJIO TOJOBHUHBI BIIAYXKHBIX
Tponuueckux JsecoB (Adpuka mortepsuia 23 % cBoero jeca, a Jlarunckas Amepuka — 38 %).
Karactpoduueckoe cokpamienue jecoB B crpaHax KOro-BocTouHoit A3uu MOXKET NMPUBECTH K MX
NOJTHOMY YHUUTOXKeHHIO yke K 2010 r. OOmias BeIpyOKa JecoB B MHpe (TPOMMYECKUX U XBOMHBIX,
BMECTE B3STBhIX) COCTaBJIsICT MpUMEpHO 17 — 25 mMiH. ra B ro1 ¥ ToJbko Ha 20 % 3TuX muromaaeu
IIPOU3BOJIUTCS UX BoccTaHoBieHUE. [Ipy Takux Temmax, eciau He MPUHSITHh MEPHI K UX OXpaHe, BCe
Jieca Ha TutaHete OyayT BeIpyOseHsl 3a 150 — 180 ser.
BaxHyio ponb Ui CyIIeCTBOBaHUS MHOTHX BUAOB UIPatoT 00710Ta, KOTOPBIE OBICTPO Mcue3atoT. B
CIIA ynuuroxxeno 50 % 6oinot, B Tponnyeckux crpanax — 80 %.
B Ommkaiimme 20 1eT MOXKET MCYe3HYTh 1/5 BceX BHIOB pacT€HUil U )KMBOTHBIX, CYIIECTBYIOIIMX
cerogusa Ha 3emute. [lox yrpo3oi mcuesHoBeHus Haxonasrcs 250 BumoB pbid, okojo 100 BuaoB
pentunuii, 500 BumoB Oecrio3BoHOUHBIX, 300 BuaoB ntuil, 400 BHIOB MIICKOMUTAIOMUX (B TOM
qHclie TOIMyOOi KUT — caMoe KPYITHOE U3 KOTAa-Tu00 KUBIIMX MIIEKOMUTAIONINX, JITUHON 10 33 M U
BecoM 110 150 1, HOCopor, Turp — B Poccun octanock Tonpko 200 amypckux tTurpoB). [log yrpo3soi
MCYE3HOBEHUS HAXOJSATCS TaKKe 7 THIC. BUJIOB PACTCHUIA.
Exerogno wucuezator 10 — 15 ThICS4 BUAOB, MPEUMYIIECTBEHHO MpocTemux, T.€. 3a 50
nocleAyomuX JieT Mbl motepsieM 25 — 50 % Ouonormdeckoro pasHooOpasusi Ha IIJIaHETe.
PacTutenbHbII U )KMBOTHBIN MUp CTall HEBO30OHOBISIEMBIM pecypcoM. M1 MUpOBOMY COOOIIECTBY,
JEHCTBUTENBHO, CIIEyeT MPU3HATh COXpaHEeHHuEe OMopazHOoOOpa3usi OAHMM U3 TJIaBHEHIIHUX CBOMX
IPUOPUTETOB.
Hpyras nHacymHas mpobiema, yxe IOJATHE ToAbl HAXOASIIascs B IEHTPE BHUMAaHUA, - 3TO
onycthiHUBaHUE. [1ycThIHM U ONynycThIHY 3aHUMAIOT 43 % nosepxHocTH cymu. [Tycreins Caxapa
pacTér B cpeqHeM Ha | kM B rof, a mycteiHg Typkana B Kenun mecramu npojBuraetcst Ha 10 km B
rox. B Manu 3a 20 net mycThiHd nepeaBuHYyIach Ha 350 kM 10)kHee npexxHel rpanuisl. Hacrymaer
nycteiHs U B ABcTpanuu. C 1975 mo 1995 rr., T.e. 3a 20 net, nycTtbiHu pacmmpuinch Ha 120 mulH.
ra.
Ho TepMuH «omycTHIHUBaHUE)» O3HAYAeT HE paclIMpeHre TIONaA1 MyCThIHb, a UX oOpa3oBaHue. B
3aCyIUIMBBIX 00JIACTSAX OMYCTHIHUBAHUIO MOABEPTIUCH 47 % HEOpOIIaeMbIX MOCEBHBIX TUIOMIAJIEH,
73 % mactoui, 30 % opomaembIx MmiomaaeH, T.e. NpuMepHo YeTBepTh cymu. K Hauvany 1980-x
roJI0B YMEPEHHOMY ONYyCThIHMBaHUIO mHoaBepriauch 1500 MiH. ra mactOuml B pa3BUBAIOLIUXCA
CTpaHax.
Kongepenuuss OOH B Puo-ge-XKaneiipo mnpusBaiza cTpaHbl MHpa HCKaTb IYTH Iepexoaa K
YCTONYMBOMY Pa3BUTHIO.
[lo oueHKam y4yeHBIX, HUBMWIM3AIMS YK€ MEpelIartHyia BCe AOMYCTHMbIE Mpeeabl CBOEro
pocra. be3 CylecTBEHHOr0 yMEHBIIEHHS! TOTOKOB MaTEPUAIbHBIX U DHEPreTUYECKUX PECYpPCOB B
Mupe B Onrkailye OecATHIETUS MPOU30HAET HEKOHTPOIUPYEMOE COKpAIleHHE IMPOU3BOJICTBA
DHEPruM, MPOMBIIIJIEHHBIX W3JEIMM U MPOJOBOJIBCTBUA B Iepecdyére Ha oAHoro yenoseka. Ho
CO3JIJaHUE YCTOMYMBOTO OOIIECTBA TMOKa BO3MOXXHO. OpHaKo B cdepe PKOHOMUKH HEOOXOIUMBI
CJeyIolNe KapIUHAbHbIE U3MEHEHUS:
» moTpebiieHue BO300HOBHUMBIX pPECYpCOB HE JIOJDKHO TIPEBBINIATH MACIITabOB WX
BOCCTAHOBJICHMSI,
» WCIIONIb30BaHHE HEBO30OHOBHUMBIX PECYpPCOB HE JIOJDKHO OOTOHSTH pa3pabdOTKy W
IIPOU3BOJICTBO 3aMEHSIOIINX UX MAaTEPUAJIOB,
» WHTEHCHBHOCTh BBIOPOCOB 3arps3HSIONMIMX  BEIMIECTB HE JIOJDKHA  IPEBBINIATH
BO3MO>KHOCTH OKPY’KarOILEN Cpebl NOronarh ux,
» BC€ OTO JOMMKHO OBITH o0ecredeHo OBICTPHIM TOBBIIICHHEM 3] deKTHBHOCTH
WCIIOJIb30BAHUSI ChIPhSI U DHEPTUU.
Konenn XX B. MOXHO cuUMTaTh BpEMEHEM, KOrJa YEJIOBEYECTBO OCO3HAJIO OMAacHOCTh
HKOJIOTHYECKOM KaTacTpodsl, HO el He BhIpabOTaao HaAEKHOW CTpAaTeruu Ui 3allUThl OT HEE.
[IpencraBnenre 00 yCTOWYMBOM pa3BUTUHM Kak OyATO OBl XOPOIIO COIJIACYETCS C TEM, YTO
MIPOUCXOAUT B Pa3BUTHIX CTPAHAX C HU3KOU IJIOTHOCTHIO HaceneHus. OqHaKo il mepeHacenEéHHbIX
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CTpaH C BBICOKMM MPHPOCTOM HAceleHUs U K TOMY K€ ¢ OeTHBIMU MPHUPOAHBIMH pecypcamu
BOXHEUIIMM TMPUOPUTETOM SIBJIsIETCS OOpbOa € TOJIOIOM M HMINETOH, M3-3a Yero SKOJIOTHYECKHe
LEJIU OCTaBJISIOTCS STUMH CTpaHaMu 0e3 BHHUMAHUS M PEaJU3yIOTCsl TOJIBKO TOTJa, KOTJa OT HHUX
HAIpPsSIMYIO 3aBUCUT Pa3BUTUE S3KOHOMUKHU.

Bknagom B pemieHue mpoOsieMbl coxpaHeHus OuopazHooOpasms crtano npunstue B 2000 r. B
Haiipoou (Kenus) KonBenuuu 06 u3ydeHuu, oXxpaHe 1 TOProBiie BUJaMH AUKOH (ayHbl U (iopsl,
HaXOJSAIIMMUCA TOJ Yrpo30d ucCYe3HOBeHMs, a Takke KoHBeHuuu o OuopazHooOpa3zumn
OKPYXKAaIOILEH CPeIbl.

Yuactue Poccuu B MEKIYHAPOAHBIX KOHBCHIUUAX H COTVIAINCHUAX

Bremonnas npunaTeile Ha cebs oOs3arenbcTBa B pamMkax KOHBEHIIMM O TpaHCTPaHMYHOM
3arpsA3HEHUM BO3/yXa Ha OousblMe paccTosiHUs, Poccus eXeroiHo COKpal@aer BbIOPOCH
COCIMHEHUH CEPBI U OKCUIOB a30Ta HAa €BPOIIEHCKOU TEPPUTOPUU CTPAHBL.
Poccust Taxke ywactByer B KoHBeHIMM 10 NperoTBpalllEHUIO 3arpsi3HEHHs Mops cOpocamu
OTXOJIOB M JIpyruX MarepuanoB. Hama cTpaHa coOiogaeT BpEMEHHBIM MOpaTOpHii Ha cOpoc
paZlOaKTUBHBIX BELIECTB B MOPCKYIO CpENLY.
Poccus yuacTByeT B psijie KOHBEHIIMI U COTJIAIICHNH, HANIPABJICHHBIX HAa OXpaHy (hayHbI U (IOPHI:

e KoHBeHIIMM O MEXAYHApOJHOW TOProBiie BUJAMH AUKOH (payHbl U (Qiopbl, HAXOAIUMUCS

IIOJ1 YTPO301 UCUE3HOBEHHS;

e KoHBEHIIMM O BOJHO-OOJIOTHBIX YrOJbSiX, UMEIOIIUX MEXIYHApOJAHOE 3HAYEHUE, TJIaBHBIM

00pa3oM B KauecTBe MECTOOOMTAHHUS BOIOTIABAIOIINX TITHII;

e CornameHuy 0 COXpaHeHUH OelIbIX MeJIBECH;

e  MexayHapoJHOW KOHBEHIIUHU IO PETYJIMPOBAHUIO KUTOOOMHOIO IPOMBICIIA U JIP.
Boinonnenue tpeboBaHuit MexIyHapoJHOM KOHBEHLMH IO MPEIOTBPALICHHUIO 3arpsA3HEHUS C
CYJZIOB CIIOCOOCTBOBAJIO TOMY, YTO 3KCIUTyaTallMOHHBIM cOpPOC ¢ Cy/I0B Kak B MOpE, TaK U Ha peKax
COKpaTHJICS] B HECKOJIBKO Pa3s.

BaxubiM coOBITHEM B MPEAOTBPALICHNUN 3arpsI3HEHNUS PErMOHAIBHBIX MOPEH SBUIIOCH MOJMUCAHNE
Jexnmaparuu 1o 3amure MOpCcKoit cpenbl bantuiickoro mops, kotopast npeaycmarpuBaer 50 %-
HOE COKpallleHHe cOpoCcOB OMOTreHHBIX BemlecTB (a30T, ¢ocdop), HEPTENPOAYKTOB, HEKOTOPBIX
TSKENBIX METAJUIOB M OpraHMYecKUx coenuHeHud. Jlng BeimosnHeHus Jleknmapauuu Obuin
paspabotansl Mepsl 1o banruiickomy peruony OsbiBimiero CCCP, oxartbiBaromue 500
HPENPUATHI-BOAOIONB30BATENEH C BBIJCICHUEM 3HAUMTENbHBIX KANUTAJIbHBIX BIJIOKEHUH Ha
IIPUPOIOOXPAHHBIE MEPOTIPUATHS.

[IprHATH KOHBEHIIMM WJIM COTJIALIEHUS O 3alIuTe OT 3arps3Henus YépHoro, Kapckoro, bapeHiiesa,
Kacnuiickoro u 1pyrux Mopen.

Poccus npoBoauT 60blIyt0 paboTy MO BBINONIHEHHUIO BeHCKOM KOHBEHLIMU 00 OXpaHE 030HOBOIO
ci10s1 ¥ MOHpeanbCKoro NpoTOKoJIa MO BEUIECTBAM, PA3PYIIAOIIHAM O30HOBBIH CIIOH.

B cootBercTBuM ¢ ba3enbCkoi KOHBEHIIMENH O KOHTPOJIE 3a TPAHCTPAHUYHOM MEPEBO3KOM OMaCHBIX
OTXOJI0B U UX yaaneHuem, ¢ 1995 r. PO yuacTByeT B MEKIyHapOJHOM COTPYAHUUYECTBE B KAUECTBE
ITOJIHOIIPABHOM CTOPOHBI.

[TpencraButenu Poccun, benopyccun, Ykpaunsl, JIluteel u Iloasmu B r.Burpsr (Ilonbra)
noanucanu «Burepckyro naekiapanuio», B KOTOPOHl MPU3HAHO HEOOXOJUMBIM OCYILECTBISATH
COTPYIHMUYECTBO IO OXpaHE TEPPUTOPUM C COXPAHUBLIMMUCS JIECHBIMM  MAaCCHUBaMHU,
pacrojoKEeHHbIMA B TNPUTPAHUYHBIX 30HAaX YKa3aHHBIX CTpaH W HMMEIOMIMMH  Ba)XXHOE
HKOJIOTMUECKOE 3HAUEHUE HE TOJBKO JUISI 3TUX TOCYIAapCTB, HO M ISl BCEH CEBEPO-BOCTOYHOMN
EBpomnsr.
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4.3. JlabopaTopHbie padoThl

Buo
3aHAmMUA 6
Ao Homep Obvem unmepaxmueynoﬁ,
i paszoena Haumenoeanue naoopamopusix pabom (wac.) AKMueHoI,
OuUCHUUNIUHbBL UHHOGAUUOHHOI
dopmax,
(uac.)
1 1. Dkonoruyeckue (HakTopbl CPeabl U 3
3aKOHOMEPHOCTH UX JIEUCTBUS HA )KUBBIC
OpraHu3Mbl. AyTIKOJIOT s
2 2. Okosiornyeckas posap nous. [lousa — 3 Pa3bop
[JIABHBIM pPECypC arpOCUCTEM. KOHKPCTHBIX
CUTYyaluunu
(24ac.)
3 2. buocdepa n MecTo B Helt yemoBeUyeCcTBA 3
4 3. OneHka 3K0JIOTUYECKOTO COCTOSHUS 2 -
BO31yxa MexaHusm o0pazoBaHus
KHUCJIOTHBIX JOXKAECH
5 3. OrnpezenieHne KauecTBa BOJIBI. 6 -
HUTOrO 17 2

4.4. TlpakTHyecKkue 3aHATHS

Y4eOHBIM ITaHOM HE MPEAYCMOTPEHO

4.5. KoHTpo/IbHBbIE MEPONPHUSATHSI: KYPCOBO# MPOEKT (KypcoBasi padoTa), KOHTPOJIbHast

padora, PI'P, pedepar
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenuyuu Kon-60 Komnemenuyuu 5 Buo
Ne, naumenoeanue OIIK IIK tcp, yac yueoHvix Ouenka
pazoenoe OuUCUUnIUHb wacos 3 4 Komn. 3aHAMUI pe3yivmamoe
1 2 3 4 5 6 7 8
1. Poib 95KOJIOTMHM B COBPEMEHHOM OOIIECTBE. 16 + - 1 16 JIk, JIP 3ayer
DKOCUCTEMBI
2. 3arpsi3HEHUE OKPYIKAIOIIEH CPeIbl 25 - + 1 25 JIk, JIP 3a4eT
3. MepomnpusTus Mo 3anmTe OKpYyKaIoIIe cpepl. 31 - + 1 31 JIx, JIP 3a4eTr
MexayHapoJIHOE COTPYJHUYECTBO
6cez0 uacoe 72 16 56 1 72
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6. IIEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHUA IS
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIINXCA 11O AUCHUITJINHE
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4-¢ uzn., crepeorurl. - Mocksa : Akaaemusi, 2008. - 304 c.
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7. NEPEYEHDb OCHOBHOM ¥ JONOJIHUTEJBHOW JIUTEPATYPBHI,
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Konuue
cmeo
Buo Obecneue
9IK3EeMN
Ne Haumenoeanue uzoanusn 3aH- 17p0s 6 H-HOCmb,
MU\ Guénuo (oxe3./
mexe, 4eJl.)
IIT.
1 2 3 4 5
OcHoBHas1 JJUTEpaTypa
1. | puman, T.E. IIpoMbiiieHHAs: 9KOJIOTHS : yueOHOE TTocodue / JIx OP 1

T.E. I'pumain, b.P. Amnen6u ; nep. C.O. llImenes. - Mocksa : FOuuTH-
Hana, 2015. - 526 c. - (3apyOexHbIif yueOHuK). - ISBN 5-238-00620-9 ;
To xe [DnexTpoHHEIH pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=117052

2. | Okonorus : yueOonuk / B.H. bonpmakos, B.B. Kauak, B.I'. KoGepHuuenko JIk oP 1
u 1p. ; mox pex. I'.B. Tsarynosa, 10.I'. SIpomenko. - 2-e uzn., nepepad. u
not. - Mockaa : Jloroc, 2013. - 504 c. - (HoBast yauBepcuteTcKas
oubanoreka). - ISBN 978-5-98704-716-3 ; To xe [ DaeKTpOHHbBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233716

3. | OcHOBBI HHXKEHEPHOIT IKOJIOTHH : yaeOHoe nocobue / B.B. Jlenucos, JIk oP 1
N.A. Jleancosa, B.B. I'yrenos, JI.H. ®ecenxo ; mox pen. B.B. [lerucosa.
- PoctoB-u/]l : ®ennkc, 2013. - 624 c. : ui., cxem., Tadi. - (Boicmiee
oOpazoBanue). - ISBN 978-5-222-21011-6 ; To e [DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271599

4. | I'Bozmunckuid, B.W. TIpombliniieHHas 5Koyorus : yueOHoe ocodue : B 2-x JIk oP 1
4. / B.J. I'Bo3nuHckmii. - Camapa : CaMapckuil rocy1apCTBEHHBIN
ApPXUTEKTYPHO-CTPOUTENBHBIN yHUBEpcuTeT, 2011. - Y. 2. Knura 2.
TexHONIOrn4YecKkne CUCTEMBI TPpou3BoCcTBa. - 116 c. - ISBN 978-5-9585-
0386-5 ; To ke [DnexTpoHHBIN pecypce]. -
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5. Wudopmammonnas cucrema "EnmHoe OKHO nocTyma K oOpa3oBarelnbHBIM —pecypcam"
http://window.edu.ru .
6. Hayunas snextponnas 6ubnmuoreka eLIBRARY.RU http://elibrary.ru .
7. YHuBepcurerckas nH(pOpMaIMOHHAS cucrema  POCCUA (YUC POCCHA)
https://uisrussia.msu.ru/ .
8. HanmmonanpHast 3nekTpoHHas oubnmmorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. METOANMYECKHUE YKA3AHUSA 1JIsd OBYYAIOLUIUXCSA IO OCBOEHHIO
JUCHUIIJIMHBI

9.1. MeTonnueckne ykazanus Uit 00y4alOLIMXCS 110 BbINOJTHEHUIO J1a00paTOPHBIX padoT

JladopaTopnas padora Nel JkoJiornueckue GakTopbl cpeibl M 3aKOHOMEPHOCTH MX
NeHCTBHS HA *KUBBIE OPraHN3MbI. AYTIKOJIOT U

! !eJ'IL [28.6OTI>I: HU3YUUTH SKOJIOTHYCCKUC q)aKTopBI Cpeabl U 3aKOHOMCPHOCTHU UX JIeUCTBUS
Ha )XUBBIC OPraHU3MBbIl.

I1OpsIAOK BBINOJHEHUS:

Okosorndyeckue (GakTopbl — OTIENbHBIE 3JEMEHThl WM YCIOBMS Cpeibl, Ha KOTOpbIE
OpPraHU3Mbl pPEarupyroT MPHUCIOCOOUTENFHBIMU peakuusaMu. Pasznmuaror abuoTudeckue,
OMOTHUYECKUE U aHTPOIIOTEHHbIE (PAKTOPBI.

Okonorndeckue (HakTopbl YPE3BBIUANHO Pa3HOOOPA3HBI, M KAKABIN BHJ, MCIIBITHIBAS HX
BJIMSIHME, OTBEYAaeT Ha HEro Io-pasHoMy. TeM He MeHee, eCTb HEKOTOpble OOIIHe 3aKOHBI,
KOTOPBIM MOTYMHSIIOTCS OTBETHBIE PEAKIIH OPTraHU3MOB Ha JIF000# (hakTop cpembl.

I'maBHBIH M3 HUX — 3aKOH ONTUMYMa, KOTOPBIA BBIpaXaeTcsi B TOM, YTO JIHOOOH
HKOJIOTHYECKUH (HaKTOp MMEET OINpeaesICHHbIE MPEIeIbl MOJOKUTEIBHOTO BIHSHUS HA KUBBIC
opranusMel. Ha rpaduke OH BbIpa’kaeTcs CHUMMETPUYHOW KPHBOM, ITOKa3bIBAIOIEH, Kak
U3MEHSETCS )KU3HEASITETLHOCTh BU/IA TIPH MOCTENICHHOM YBEJIIMYCHUU MEPHI (haKkTopa.

Jlns mOHUMaHMs CBSI3M BHJIOB CO CpEOW HE MeHee BaKEH 3aKOH JIMMUTHPYIOLIETO
¢dakropa. OH riacut, 4To Haubojee 3HauuM TOT (AKTOpP, KOTOPBIA OOJIbILIE BCETO OTKIOHSIETCS
OT ONTUMAJIBHBIX Ul OpraHW3Ma 3HaYyeHUH. FIMEHHO OT Hero M 3aBUCHT B JIaHHBI KOHKPETHBIN
NepUo BBKUBAHUE 0COOEH.

[Tpu pemeHun 3aaa4 Mo ayTIKOJIOTHU (IKOJIOTUH 0co0eil) HEOOXOIUMO 3HATh CIIEIYIOLIHe
NpaBUJiIa, IPUHIIAITEI U TIOHSTHS:

npasuno munumyma (FO. Jlubuxa) - TIaBHBIM OIPaHUYUTENIEM HKHU3HEIEATEIbHOCTH
opraHu3Ma siBJsieTcsl Haubosiee NeUIMTHBIA PECYpC;

npasuno onmumyma (B. Llengopoa) - niast KU3HEASATEIBHOCTH OpraHu3Ma OIMHAKOBO
HEeOJIaronpusITHBI KaK HEAOCTAaTOYHAs, TaK M M30BITOYHAS /1032 SKOJIOTHYECKOTO (haKTopa;

NOHAMUE  MONePpaHmHOCMY - JUala30H TEePeHOCHUMBIX OpraHM3MOM  3HAueHH
omnpeneneHHOro ¢aktopa (OT TPEneabHO HHU3KOTO JI0 TPENeThHO BBICOKOTO) €CTh €ro 30Ha
TOJIEPAHTHOCTH (BBIHOCIMBOCTH) B OTHOILIEHUU JAHHOTO HKOJIOTHUECKOTO MapaMeTpa;

noHsamue sKonoeudeckoli Huwu ([c. Xamuuncona) - 5KOIOTHYECKAs] HUIIA BUIAa OTPAKAET
30HBI TOJIEPAHTHOCTH 1O BCEMY KOMILIEKCY KOJIOTHYECKUX (PaKTOPOB (YCIOBUH U PeCypcoB), K
KOTOPBIM OPTaHM3M aJalTHPOBAH B YCIOBUSAX TAHHON KOCHCTEMBI.

IIpumep pewenus 3adau

3aoaua. babouka si0IOHEBas IJIOJOKOpKA — OIMACHBIM BpeauTenb cafoB. Mcmonbiys
JIaHHBIE 10 BEDKMBAEMOCTH €€ KyKOJOK IPH PasIUYHBIX 3HAYEHMAX TEMIIEPATYphl U BIAKHOCTH
BO3/yXa, TMOJYYCHHBIC B JaOOPATOPHBIX YCIOBUSX, IIOCTPOWTE B KOOPAWHATHOM IPOCTPAHCTBE
(ocb X — Temmeparypa, ock Y — BIaXHOCTb) (UIYpBI, OTpa)KaIOLIME Mpeaebl BHIHOCIUBOCTH H
ONITUMAJTbHBIE 3HAYEHUS ITUX JABYX KIIMMATHYCCKHUX ITAPAMETPOB JIJISI KYKOJIOK TUTO/I0KOPKH.

Hcxoouvie dannvie 015 nocmpoenust 2paguxa.
['nbenp KykoJoOK TUIOAOKOpPKKM Habmogaercss B 100% cioyyaeB npu  CleIyIOIIMX
COOTHOILEHUSIX TEMIIEPATYPhI U BIAXXHOCTH:
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Temneparypa, °C +10 +4 +15 +28 +36 +37

Bnaxunocts, % 100 80 40 15 55 100

MunumanbHas cmeptHOcTh (MeHee 10% uncneHHOCTH) HaOMIOAAeTCs MPU CIETYIOIINUX
COOTHOHICHUAX TEMIICPATYpPhI U BJIA)KHOCTHU:

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

Bnaxuocts, % 85 95 55 55 70 80

OTBeTbTE Ha BOIPOC: HACKOJIBKO BEJIUKA OMACHOCTH BCHBIIIKH YUCIECHHOCTH s0JOHEBOM
IJIOAO0KOPKHU B pailoHE, T/I€ JIETHUE TeMIIepaTypbl COCTABISAIOT 18-25°, a BIaXHOCTh BO31yXa -
70-90%? a B paitonax ¢ temmneparypoit 20-35° u Bnaxxnoctbro 20-35%7?

Pewenue:
1. [TocTpoum uarpamMmsbl B COOTBETCTBUU C YKA3aHUSIMU U YCIIOBUSIMU 3a]1a4H:

120 T ,
0% 90%p
100 /
80 « y.
60 \

BRAKHOCTb, %
\

40 >

20

0 5 10 15 20 25 30 35 40
Temneparypa

Puc.1. lnarpamma BBIHOCIMBOCTH JUIsl KYKOJIOK IJIOJI0KOPKHU

2. OTMeTuM B KIIMMATUYECKHE 30HBI, B KOTOPBIX TPEOYETCS OMPENEUTh BEPOATHOCTh
BO3HUKHOBEHUS BCIIBIIIKYA YHCIEHHOCTH sI0JIOHEBON TI010KOPKH — A U b.

3. Ilpoananm3upoBaB pacmojOXEHHE OTHX 30H B MPOCTPAHCTBE JBYMEPHOMH
HKOJIOTUUECKOM HUILIM sI0JIOHEBON IIOJI0KOPKH, JielaéM BBIBOJ, YTO B 30He b BBDKMBaeMOCTb
KYKOJIOK KpaiiHe MaJia, 4TO JEJIaeT BEPOSTHOCTh BCIIBIIIKM YHCIEHHOCTH HU3KOM. A BOT B 30HE A
BBDKMBAEMOCTb KYKOJIOK BECbMa BBICOKA M BCIIBILIKM YHUCIEHHOCTH 00Jiee YeM BEPOSTHBI.

OTBeT: OMAaCHOCTb BCHBIIIKA YHUCJICHHOCTH SIOJOHEBOM IJIOJOKOPKM B paiioHe, TIe
JIeTHUE TeMIepaTypbl COCTaBIAIOT 18-25°, a BnaxkHocTh Bo3ayxa - 70-90%, Becpma Benuka. 11

3aoauu Ons camocmoamenbHo20 peulerus

1. Ha pacnonoxeHHOM HM)XE PUCYHKE B KOOPJIMHATHOM IIPOCTPAHCTBE BYX oceil (och X —
temmneparypa B auanazone ot 0 mo 40°C, och Y — BnaxkHocTh B amamna3zoHe oT 20 mo 100%)
MOCTPOEHBI OKPYIJIbIE MJIM OBalbHbIE (UTYpHI, SBISIOMUECS TpadUUYeCKUMU MOJACISIMH
IKOJIOTMYECKUX HHII YeThipex BUIOB (1, 2, 3, 4).
OTBeThTE HAa BOIIPOCHI:
1) Kakue BU/IBI HE MOTYT OOMTATh Ha OJHON TEPPUTOPHUU U TOYEMY?
2) Kakoli dakrop B OoiplIell CTENEHW IJHUMUTHPYET pPAaCHpPOCTpaHEHHWE BHIA 3 —
TEMIIepaTypa UM BIAXHOCTh?
3) Kakoli w3 BumOB Oyaer Jydlle JAPYIMX TMEPEHOCUTh JHMana3oH YCIIOBHH,
0003HaYEeHHBIN Ha PUCYHKE OEJIbIM KBaJpaTom?
4) Kakue BHUIIBI SBISIOTCS 9BPUTEPMHBIMH, & KAKHE — CTCHOTEPMHBIMH?
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BIIAXHOCTE

TeMIEPATYPA

Puc.2. Dxonorndyeckue HAIINA BUIOB

2. Bpenurenb MUIICBBIX 3alIaCOB — MYYHOH KJICIIUK — MOXKET MPUHOCHTH KOJIOCCATBHBIN
yiepd Ha 3epHOXpaHWIMIIAX, MPUBOJAS 3E€PHO B COCTOSHHUE TOJHOW HEMPUTOJHOCTH IS
MPOU3BOJCTBA MyKU. ONTHUMAIBHOU U1l KU3HEIEATETLHOCTH KIICHIMKA SBJISIETCS TeMIlepaTypa
+20- 22°C, a Temnepatypa Huxe +5-7°C u Boime +45°C mist Hero ryoutensHa. [Ipu BnakHocTH
3epHa 10-12% on morubaet OT MOBBIMIEHHON CYXOCTH, a MPH BIAXHOCTH 3epHa 70% W BbIIIE — U3-
3a pa3BUTHUS TUIECHEBBIX IPUOKOB. ONTHUMYM BIaKHOCTH BO31lyXxa cocTaBiseT 50-60%.

B xoopnuHaTHOM MPOCTPAHCTBE OCHOBHBIX MUKPOKIMMATHUYECKUX TMapameTpoB (och X —
BIQXHOCTh, OChb Y — TeMIeparypa) u300pa3uTe ABYXMEPHYIO SKOJOTMUYECKYIO HHIIY KIICHIHKA.
[Ipennoxute Oe3omacHBI CHOCOO 3aIIUTBI 3€pHA OT ITUX BpPETUTENICH NHINEBBIX 3armacoB 0e3
WCIIOJIb30BaHUS IECTULIN]IOB.

3. BHHMarenpHO paccMOTpHUTE  PACIOJIOKCHHBIH  HIKE TpaduK  3aBUCUMOCTH
BBDKMBAEMOCTH KYKOJIOK SI0JIOHEBOM IJI0/I0KOPKH OT ABYX (PaKTOPOB — TEMIIEpaTyphl BIAKHOCTH U
OTBETHTE Ha BOTIPOCHI:

1) Kakoii u3 (akTopoB Al BEDKMBAEMOCTH KYKOJIOK SIONIOHEBOW ILIOJIOKOPKHU SIBIISIETCS
JTUMUTHPYIOMIHUM (OTPAaHUYUBAIOIINM) TIPH UX COUYETAHUSAX, COOTBETCTBYIOIMIUX TOYKaM 1, 2
u3?

2) Kakoit quanazoH TeMIepaTypbl U BIQKHOCTH SBJSIOTCS 711 BUJIa ONTUMAIbHBIMU?

3) OxapakTtepu3yiiTe mpe/ieibl BHIHOCIMBOCTH BUA 110 TEMIIEpaType U BIAKHOCTH.
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Puc.3. 3aBUCHMOCTD BEDKHUBAEMOCTH KYKOJIOK SIOJIOHEBOM TIO0KOPKH OT
TEMIIePaTypPbl U BIAXXHOCTH
[TpakTuyeckas pabora

3aganue 4

1. Onpenenure, kKakoi hakTop OyneT OrpaHUYUBAIOIINM B TOUKE C KOOPIUHATAMHU:

a) BnaxHocth — 20 %, Temreparypa — 25 °C; 6) BnaxnocTth — 80 %, Temmneparypa — 20

°C; B) BnaxHocTb — 80 %, Temneparypa — 40 °C.

2. Ha3zoBwuTe anamna3oH ONTUMAIBHOW IS BU/Ia TEMIIEPATYPHI U BIIAYKHOCTH.

3. HazoBuTe mpenesnbl BHIHOCIMBOCTH BUAA IO TEMIIEPATYPE U MO BIAKHOCTH.

4. HWcnonb3ys pUCYHOK, MOJAyMailTe M 3alMIIUTE, B KAKOM W3 paillOHOB OMNAacHOCTh
pPa3sMHOXKEHUs 0JTOHEBOM MI00KOPKH BBIIIE: B PalOHE CO CPETHUMHU JIETHUMH TEMIIEpaTypamMu
ot 20 1o 25 °C u oTHOcUTENbHOU BiaXHOCTBIO 70 — 90 % nnu B paiioHe cO CpeTHUMU JIETHUMU
temneparypamu ot 30 1o 35 °C u BiaxHocTb0 30 — 40 %.
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Puc. 4 I'paduk 3aBUCUMOCTH CMEPTHOCTHU KYKOJIOK I0JIOHEBOH MIOA0KOPKH OT
BJIQXKHOCTH U TEMIIEPATYPbI
5. Hcnionb3ys pUCyHOK, MOCTPOMTE J1Ba rpaprika 3aBUCUMOCTH CMEPTHOCTH KYKOJIOK
s0JI0HEBOH MJI0I0KOPKU OT ACUCTBUS TEMIIEPATYPhI PU OTHOCUTENBHOI BraxHocTu 80 1 30 %.
OO0BscHUTE, TOYEMY 3TH IrpaUKU OTIMYAIOTCS APYT OT IpyTa.

: OTmnocHTEnbHaR BAAXHOCTS 80 % " OmocHTensHan gatxrocts 30 %
or 0
¥20 ¥ 20
40 40+
60 GOJ—
80 80+
100 i {0 e —t—P
10 20 30 401L1C 10 20 30 40 ¢,C
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6. O0BsicHUTE, TTIOYeMy Bce rpadUKu 3aBUCHUMOCTH YHCIICHHOCTH (WMJIM CMEPTHOCTH) OT
daxTopa cpeasl OyAyT UMETh BHJI KOJIOKOJI000pa3HON KPUBOA.

dopma OTYETHOCTH:
®dopMoi OTYETHOCTH 110 JJabopaTopHO padbote siBisgeTcs OTUeT, KOTOPBIN JOHKEH COAEPIKATh 1IeJTb
paboThl, pacyeThl, PE3yJIbTaThl, BHIBOBI.

OcHoBHast IuTeparypa

1. EmenbsHOB, A. I'. OCHOBBI IPUPOIOIONB30BaHUS ;| yUeOHUK JJisi By30B / A. I'. EMenbsiHOB. -
4-¢ uzn., crepeortur. - Mocksa : Akaaemusi, 2008. - 304 c.

2. Jlouenko, A. M. Mammusbl 1 000py10BaHHE IPUPOI000YCTPOHCTBA U OXPaHbl OKPYXKaIOIIeH
cpenbl Topoja : yaed. mocodue st By3oB / A. W. [{onienko, B. A. 30ToB. - Mockaa :
Bricmiag mkona, 2007. - 519 c.

3. Beromxkun, A.I'. OCHOBBI HH)KEHEPHOU 3KOJIOTHH [ DJIIEKTPOHHBIN pecypc] : yaed. mocodue /
A.I'. Beromikun. — DnektpoH. nan. — Cankr-Ilerepoypr : Jlans, 2018. — 332 ¢. —
Pesxxum noctyna: https://e.lanbook.com/book/107280

4. Beromkun, A.I'. Texunyeckue cpecTBa HHKXEHEPHOU IKOJIOTUHU [ DIEKTPOHHBIN pecypc] :
yueb. nocobue / A.I'. Beromkun. — DnektpoH. nqad. — Cankt-IletepOypr : Jlans, 2018. —
424 ¢. — Pexxum poctyna: https://e.lanbook.com/book/107281

JlononHuTenpHas IMTeparypa

1. ®enoposa, A. WM. IIpakTHKYM IO SKOJOTHH M OXPAaHE OKPYXKAIOIEH Cpelbl : ydeOHOe mocooue
st By30B / A. U. @enoposa, A. H. Hukonbckas. - Mocksa : Bianoc, 2001. - 288 c.

benos, C. B. bezonacHoCTh >XKU3HEACATEIHPHOCTH W 3alllUTAa OKpY’XKarome cpeasl (TexHochepHas
0e30macHOCTh) : yueOHUK A OakanaBpoB / C. B. benos. - 3-e u3z., ucnp. u gom. - M. : FOpaiir,
2012. - 682 c.

2. KoncrantuHoB, B. M. Dxonoruueckue OCHOBBI MPUPOIONOIb30BaHus : yued. mocodue / B. M.
Koncrantunos, 1O .b. Yenumge. - 5-e uzg., crepeorun. - Mocksa : Akagemusi, 2006. - 208 c.

3. Nanpniepun, M. B. Dxonoruueckue 0OCHOBBI TPUPOIONONIB30BaHM | yueOHuK / M. B. 'anbnepun.
- Mockga : ®opym; Uudpa-M, 2004. - 256 c.

4. KoncrantuHoB, B. M. Oxpana npupossl : yaeOHuk / B. M. KoncrantuHoB. - Mocksa :
Axanemus, 2000. - 240 c.

5. Epemuenko, O. 3. Yuenue o 6uochepe : yued. mocodue mist By3oB / O. 3. Epemuenko. - 2-¢ u3f.,
nepepad. u gon. - Mocksa : Axkagemust, 2006. - 240 c.

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. Dxonornyeckue GakToOpsl CPesibl U UX B3aUMOJIEHCTBUE.

2. Jaiite ompejaereHUE CIEIYIOIIUM MOHATUSAM: KOMMEHCAIM3M, AaMEHCAIIU3M,
KOHKYpPEHLUs, CUMON03, Tapa3uTU3M, HEUTPATIU3M.

3. 3oHa onTUMyMa, 30HBI I€CCHMyMa, TpeAed BBIHOCIMBOCTH BHAA (30HA
HKOJIOTMYECKOI BaJICHTHOCTH, 30Ha TOJIEPAHTHOCTH).

4. 3axkoH MTMMUTHpYOUMX (HaKTOpOB (IIPaBUIO MUHMUMYMOB JIMOUXa), TUMUTHPYIOIIHE
(bakTopbI Cpeabl.

5. Uem ornmuarorcs OMOTHUECKHE (aKTOPBI OT aOMOTHYECKUX: 1O BBI3BIBAIOIIMM HX
MpUYMHAM, CUJIE BO3AEUCTBUS UM U30UPATEIbHOCTH JEHCTBUS Ha OpraHu3M?

6. Yem oTiMyaeTcs 3aKOH TOJIEPAHTHOCTH OT 3aKOHA MUHUMYMa?

7. B uéM OOIIHOCTE THUX 3aKOHOB?

8. ConHeuHOE M3ITy4yeHHE MOXKET BBICTYMATh KaK KOJIOTMYECKUH (PAKTOp, a MOXKET —
kak pecypc. ChopMynupyiite Ha 3TOM IIpUMEpe OTIMYUE HKOJIOTHUECKOro (akropa OT pecypca
CpEeJBl.

9. Tlouemy neca Ha3bIBAIOT IETKUMHU TUIAHETB» U «IIPUPOHOM anTeKoi»?
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JlaGopaTopHasi padora Ne2 DkoJornyeckas poJb nous. [lousa — rinaBHBINA pecypc
arpocucrTem.

[{enb pabOTHI: U3YYUTh IKOJIOTHYECKHE (DaKTOPBI, BO3ACHCTBYIOLINE HA KAUECTBO
[IOYBEHHOTI'0 IIOKPOBA.

I1opsA0K BBINOJHEHUS:

[TouBa — OCHOBHOM MCTOYHUK IIoA0poaud. [lmomaas MOYBEHHBIX peCypcoB cocTaBisieT 129
MJIH KM2, um 86,5 % mnomanu cymu. OnHako Kaxablid roa Ha 3emiie Tepsiercs okoino 0,7 %
noreHuuanbHoi maman. Ha '/3 MaxoTHBIX TeppUTOPHIA [IAHETHI TMOYBBI PA3PYLIAIOTCS OBICTPEE,
YeM BOCCTaHABJIMBAIOTCS, BEb JJIi BOCCTAHOBIEHUS Bcero 1 cm cimost mouBsl TpeOyercst 250-300
net. B peku, o3epa, OKeaHbl CMBIBAECTCSA €KETOJHO CTOJIBKO IMOYBBI, YTO €CJIU OBl €0 3arpy3uTh
BaroHbl TOBAPHOTO 10€3/a, TO OH omosican Obl 3eMHOM 1map 150 pas.

Ilenp paboTel: yriayOneHue 3HAHUW O TIOYBE KaK IUIOJOPOAHOM Clloe 3eMiH, ee
9KOJIOTMUYECKOH pOJIH, BBISBIICHUE PE3YIbTATOB AHTPOIIOTEHHOTO BO3/ICHCTBUS Ha I1OYBHI.

[TouBa — 3TO PHIXJIbIA MOBEPXHOCTHBIN CION 36MHON KOpBI, 00pa30BaBILINIICS B pe3yJibTaTe
COBMECTHOTI'O JICHCTBHS Ha TOPHbIE IOPOJIbI BOJIBI, BO3AYXa U Pa3JINYHBIX OPraHU3MOB (FKUBBIX MJIU
MepTBbIX). [TouBa oTIHMYaeTcs OT IPYrux MOXOXKHUX HA HEe MIMHHUCTHIX U MEeCYaHbIX 00pa3oBaHUMN
TEM, UTO 00J1a7aeT II0JOPOIUEM.

[louBa COCTOMT M3 XOPOIIO BBIPAKEHHBIX CJIOEB, HAa3bIBAEMbIX MOYBEHHBIMU T'OPU30HTAMHU.
BepxHuii, rymycoBblii TOpU30HT A HACEIEH pACTEHUSMH, >XUBOTHBIMH, MHKPOOPraHU3MaMHU
(KUBBIMH M MEpTBBIMH). MepTBbIe OpraHMYECKHME OCTATKHA MOJBEPraroTcs TymMH(pHUKanuum —
Omaromapst MHUKpoopranusmam  (OaktepusiM, rpubaMm, TPOCTEHIIMM) MPEBpAIIAIOTCS B
BBICOKOMOJIEKYJISIPHbIE TYMHUHOBBIE COECIMHEHUS] — MEJIKOAUCIEPCHBIM OpraHUYeCKUil MaTepuall.
[Toncnou ropuzonta A: Ay — mojactuika , A1 — COOCTBEHHO T'yMYCOBbIH, Ay — BBILIEIOYECHHAS
CBETJIOOKpallleHHas 1ouyBa. B cienyromemM ropuzonte B cojepkarcsi, B OCHOBHOM, MUHEpaJIbHbIE
BEIIECTBA, a OpPraHWYecKue IepepadoTaHbl peAyleHTaMH U IepeMellaHbl C MEJIKO3EpPHUCTON
MaTepHUHCKON mopojol . MaTepuHckas mopoaa oOpasyer ropu3oHt C. IlouBeHHBIH Hpoduiie —
MOCJIEI0BATEIbHOCTh TOYBEHHBIX TOPU30HTOB. [lapameTpbl rOpU30HTOB U PO BapbUPYIOTCS
B 3aBHCHUMOCTH OT MHOTHX ()aKTOpOB

[ymycosstit
A

! FOPH3OHT
@ 6 6 @)oo
HacTh
-~ nousennoro
npoduna
B

[MoupooGpasywuiag

C j nopoja

A

Puc. 1. IlouBenHsIit npoduiis aBTOMOPPHBIX MOYB: A — MEPErHONHO-aKKYMYJISTUBHBIN
TOPU30HT (41 — MUHEPATBHBINA TYMYCOBO-aKKyMYJISTUBHBIN, A2 — JIIIOBUANIBHBII), B —
TOPU30HT BMbIBaHUs (WILTIOBUAIBHBIN), C — MaTepUHCKas MOpoaa

DKonoruyeckas 4YuUCTas IMOYBa TYyCTO HACENECHA JKMBBIMU OpPraHM3MaMH — MHKpoOamu
HAaCEKOMBIMHU, YEpBSIMHU, TpbhI3yHAMH-3eMJIepOosiMU U T. I. B cpemgneid mosioce Poccum Ha 1 ra
MOBEPXHOCTH TOYBHI mpuxoautcs 12,5-2000 muH pa3HbBIX 0ECNO3BOHOYHBIX JKUBOTHBIX, @ B 1 T
MOYBHI KUBET 110 10 MJIpT MUKPOOPTaHU3MOB.
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IlouBa COCTOMT M3 YACTUI[ pa3IMYHONM BEIUYMHBI M XHMHUYECKOH MPHUPOJBI, KOTOpHIE
Ha3bIBAIOTCS «MEXAHUYECKUMU dJIEMEHTaMU». Pa3nnyaroT Tpu THIIa MEXaHUYECKUX JIEMEHTOB:

— MHHepaJibHbIe (IIECOK, [TIMHA, MpaMop, TPaHUT U T. 1.,
00pa3yIoTCs 3a CYET BHIBETPUBAHUS TOPHBIX TOPOJ U X PA3PBIXJICHHS BOAOH U JIbJIOM);

— OpraHuMvyecKkme — 5TO TyMYC M HEI'yMUHOBas 4YacTb. ['yMyC — KOMIUIEKC TEMHO-
OKpAIIEHHBIX  BBICO-KOMOJICKYJIAPHBIX ~ OPraHMYECKMX COCAMHEHHUH IOYBBbI,  COJEpKaIluit
T'YMHHOBBIE KHUCJIOTBI M (YIbBOKHUCIOTHL. OOpa3yercss Npu paszIokeHUMH U TyMU(UKALUU
OpPraHUYECKUX OCTAaTKOB PACTEHHUH, )KMBOTHBIX M MHUKPOOPTaHM3MOB. KoJIMuecTBO ero HeBeNIMKo,
OOBIYHO Ha WITHIK JIONaThl. ['yMyC CIy’KUT UCTOUYHMKOM a30Ta, ¢ochopa, cepbl, MUKPOIIEMEHTOB
ISl PAaCTeHUH, TOBBIIIAET (QUIBTPYEMOCTh, 0OMEHHYIO €eMKOCTh, BOJIO-

Y BO3JIyXOIIPOHUIIAEMOCTb;

— OpraHo-MHHepaJIbHbIe — CMECh MEXaHHUECKUX HJIEMEHTOB.

Oxpacka IMOYBbl — JOCTYNHBIM Ui HaOMIOJEHHUs MOPQOJOTMUECKUil NpHU3HAK, LIMPOKO
UCTOJIb3YyEeMbIi B IOYBOBEICHUM [UIS NPUCBOCHUS IOYBAM HA3BaHUU (YEPHO3EM, KpPacHO3EM,
KENTO3eM, cepo3eM U T. X.). LIBeT mouBbl 3aBUCUT OT €€ XHMMHYECKOTO COCTaBa, YCJIOBUH
OYBOOOpa30BaHUs, BIAKHOCTH. s OKpacku mMOYB HamOojiee BaKHBI TPH TPYHIBI BEIIECTB.
['ymycoBble BeliecTBa MPHUJIAIOT MOYBE YEPHYIO, TEMHO-CEPYIO M CEpYyI0 OKPACKY; COCIUHEHHUs
xenesa (I1I) — kpacHyro, opaHxeBylo, *KenTyro; coequnenus xenesa (II) — cuzyto u romydoBaryio.
KpemHueseMm, kapOoHaT Kalblus, KAaOJUHUT, THIIC U APYrHe JIETKOPACTBOPUMBIE COJIM — O€llyr0 U
Oenecyro okpacky. [Ipu pazHOM coyeTaHMM 3THUX TPYII BEIIECTB MOJydaeTcss OOJbIIOE pa3Ho-
o0Opa3ue OYBEHHBIX I[BETOB U OTTEHKOB (HapuMmep, cepo-0ypast, KpaCHOBaTO-KOPUYHEBAs U T. 11.).

Ba:kHocTh OXPaHbI MMOYBECHHOI'0 IIOKpPOBa

OxpaHa NOYB OT 3arpsA3HEHUN — Ba)kHeHIas 3a/1a4a, Tak Kak JHOble BpelHble COeUHEHMS,
HaXOJAIIMECs B IOYBE, PAHO WJIM MO3/HO MONAJal0T B OPraHu3M YeJIOBEeKa.

Bo-niepBbIX, IpPOUCXOAUT MOCTOSSHHOE BBIMBIBAHUE 3arpsA3HEHUN B OTKPBITHIE BOAOEMBI U
TPYHTOBBIE BOJIbI, KOTOPBIE MOT'YT HCIIOJIb30BAThCSI YEIIOBEKOM JJISl TUThS M IPYTUX HYXK].

Bo-BTOpBIX, 3TH 3arps3HEHUs] U3 MOYBEHHOM BJark, IPyHTOBBIX BOJ U OTKPBITHIX BOJOEMOB
MOMAJIAl0T B OPTaHU3MBbI )KUBOTHBIX U PACTEHUM, YIIOTPEOISIONIMX 3Ty BOJY, a 3aTEM IO MUILEBbIM
LIENIOYKaM IOMaJal0T B OPraHU3M Y€JIOBEKa.

B-Tperbux, MHOTrME BpeAHbIE JJIs YEJIOBEUYECKOI0 OpraHu3Ma COEIUHEHUS HMEIOT
CMOCOOHOCTh HAKAIJIMBATHCS B TKAHAX M, IPEXKJIE BCETO, B KOCTAX.

[To HekoTOpBIM OlIEHKaM, B Ouochepy mocTymnaer exeroaHo okosio 20—-30 mup T TBEPIBIX
0TX0210B, U3 HUX 50—60 % opraHMYecKUX COECOUHEHMI, a B BUJI€ KUCIOTHBIX ar€éHTOB ra30BOr0O
WM a3p030JIbHOTO XapakTepa — OKoJio 1 Mipa T.

3ananue 1. Onpenenure NOHATUS «I10YBA, OMOT€OXUMUYECKUE LIUKIIBI, TYMYC, TYMU(pUKALINS,
MOYBEHHBII TOPU30HT, 3€MENbHBIE PECYpPChl, 3pO3Ms MOYBBI (BETpOBasi, BOJHAs, MEXaHUYECKas,
CTpOUTEIbHAsA), II0I0POANE, arPOIKOCHUCTEMA, 3EMIIE/IENINE, ONYCTHIHUBAHUE, JIerpajalys MOYBbI,
ynoOpeHue, MEeCTULU], MHKPOOPTraHU3MbI, CEIbCKOXO3SIMICTBEHHOE 3arps3HEHHE, 3eJICHbIe
peBoTIoNMH (TIepBasi, BTOpasi)», UCIOJb3Yysl JOCTYIHbIE HMHPOPMALIMOHHBIE PECYPCHI.

3ananue 2. [Touemy B.M. Bepnaackuii Ha3Basl MouBy OMOKOCHBIM BeliecTBOM? MOXKHO JH
CKa3aTb, YTO IIOYBA SBJSETCS TaKKe U OMOreHHbIM BelecTBoM? OTBET 000CHYHTE.

3aganue 3. OxapakTrepusyiTe posib B Impolecce MoYBOOOpa30BaHuUs CIeAyIOmUX (HaKTOpOB :
1) xnumar (Temmeparypa, BeTep, KOJIMYECTBO Biaru); 2) penbed , 3) oOuime OpraHMYECKHX
OCTaTKOB, 4) pa3HoOoOpa3ue U KOJMYECTBO JKUBBIX OpPraHW3MOB, OOHMTAIOUIMX B I0YBE
(31ad0o0MOHTOB); 5) cBOMCTBA MaTEPUHCKON MOPOBL; 6) BpeMs; B) arpOTEXHUUECKUE MEPOTIPUSATHS
(Bcmarika, BHECEHUE MECTUIM/IOB U T. 11.).

3ananue 4. Paccmotputre puc. 1 u 2 u orBerbTe, Kak neaocdepa (mouBeHHas 000JI0UKa)
cBsi3aHa ¢ ruapochepoit, armochepoii, turocdepoit, buocdepoit
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Puc. 2. Opranu3smel, )XU3Hb KOTOPBIX TIOJTHOCTHIO 3aBUCHT OT daduiecKuX (GakTopoB (110
E.A. Kpukcynosy, B.B. [laceunuky)

3aganne 5. CpaBHHTE MOHATHA (YTO B HUX OOINEro, YeM Pa3IM4yaroTcs U KaK COOTHOCSATCS):
JIMTOC®EPA, 3EMJIA, ITOUBA.

3aganne 6. B ropoackux mapkax, Ha YJIHIAX OCEHBIO HAKAIJIMBAETCS OIPOMHOE KOJINYECTBO
auctheB. Ilpu uX cxxUraHuM 3arps3HseTcss BO3AyX, BbIBO3 aBTOMOOMJISIMHM Ha 3arOpPOJHbBIE CBAJIKU
TpeOyeT OONBIINX MaTepHABHBIX 3aTpaT. MOXKHO JIM WHAYe PEIIUTh MPOOJIEMy yIUYHOTO cMeTa?
[Ipennoxxnure HECKOJIBKO CIIOCOO0B, BKJIIOUasi TAKOM, KOT/1a JINCTOBOH omaJl MpeBpaliaeTcs B ryMyc.

3ananue 7. [IpoaHamu3upyiiTe COBOKYITHOCTh (PaKTOPOB, KOTOPBIE TYOUTEIBHBI ISl TIOYBHI U
ee IJIOJOPOJMs: 3pO3Us, BBIIAC CKOTA, BBIpYOKa Jieca, HempaBWIbHOE oOpaleHue (IpuMEeHEeHHe
yI0OpEeHUH U MECTUITUIOB, MEITUOPAITHs).

3ananue 8. [lonpoOyiiTe Mo okpacke MOYBBI NPUOIMKEHHO OLICHUTh COJEP)KaHUE MEPETHOs
(rymyca) B IpeI0KEHHOM TperoiaBaTeneM o0pasiie, moyib3ysach puc. 3 u tabdi. 1

YepHas

O

TémHo-xaurranopas TémHas-cepast

KawranoBas Témuo-Oypas Cepax
CreT0-KauTanopas ’ b Crerno-cepas
S
- bypa A
Kopuutiepas / benecosatas
P Caetno-bypas
Ilanesas
Ny
)
A <
Kpacwas Opatoxesas Kenras Ceerno-xénras benas

Puc. 3. Tpeyronpauk nmouBeHHbIX 0kpacok (mo C.A. 3axapoBy)
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Tabmanma 1
Ipudau3uTeTbHAS OLIEHKA COlePKAaHMsl TIEPErHosl B MOYBeE M0 OKPaCKe

Conepxanue Coneprxanue
Oxpacka oYBBbI MePEerHos, Oxpacka MmouBsI HIePETHOs,
% %
Ouensb yepHas 5-10 Cepas 2-4
Yepnas 7-10 Caetno-cepas 1-2
TemHuo-cepas 47 Benecas 0,5-1

3amanue 9. Ilo b.I'. Po3aHoBy, OmyCTBIHUBAaHHE — 3TO MPOLIECC HEOOPATUMOTO M3MEHEHHUS
IIOYBBl M PACTUTENBHOCTH M CHUXKEHUS OHOJIOTMYECKOM IPOAYKTUBHOCTH, KOTOPBIH B
HKCTPEMAIIBHBIX CIy4asiX MOXET MPHUBECTH K MOJHOMY Pa3pylICHHIO OMOC(HEpHOTo MOTeHIHANa U
IIPEBPAILEHUIO TEPPUTOPUHU B ITycThIHIO. OOOCHYITE, T0UEMY OIYCTHIHUBAHUE SBISETCSA OJHOM U3
IJI00ANBHBIX JKOJIOTMUYECKUX MpoOieM. Jlis 3TOoro paccMOTpUTE €ro Kak COBOKYIHOCTb
UCTOPUYECKOI0, COL[MAIBHOI'0, 3KOHOMUYECKOT'0 M IPUPOTHOTO IIPOLIECCOB.

3anmanue 10. [TpokomMmeHTHpYiiTe BRIpaskeHue dKkonora Jlu Tambora «Mbl He yHACIEA0BaIN
3eMJII0 Y CBOMX poAMTeseld. Mbl B3suln ee B3aliMbl y CBOUX J€TEi.

Popma OTYETHOCTH:
DopMOii OTIETHOCTH IO MPAKTHUECKOW pabdote siBisgercss OT4eT, KOTOPBIA JOIKEH COAep KaTh Ieh
paboThl, pacyeThl, Pe3yJbTaThl, BBIBOJBI.

OcHoBHas nuTeparypa
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4-e uzn., crepeotur. - Mocksa : Akagemusi, 2008. - 304 c.

2. Jlouenko, A. V. MammmHbl 1 000pyA0BaHKE MPUPOA000YCTPOICTBA U OXPaHbl OKPYKAIOIIEH
cpenbl Topoja : yuaed. mocodue st By3oB / A. U. [Jomnienko, B. A. 30ToB. - Mockaa :
Bricmasg mkona, 2007. - 519 c.
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Pesxxum nmoctyna: https://e.lanbook.com/book/107280
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424 ¢. — Pexxum noctyna: https://e.lanbook.com/book/107281
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- Mockga : ®opym; Uudpa-M, 2004. - 256 c.

4. KoncrantuHoB, B. M. Oxpana npupossl : yueOHuk / B. M. KoncrantuHoB. - Mocksa :
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5. Epemuenko, O. 3. Yuenune o 6nocdepe : yaed. mocodue s By3os / O. 3. Epemuenko. - 2-¢ u3.,
nepepad. u gon. - Mocksa : Akagemus, 2006. - 240 c.

KoHTpobHbIE BONIPOCHI /U1l CAMOIPOBEPKU

1. I3 npeioKeHHOro CIUCKa BBIMUIINTE T€ HKOJOTHUECKUe (GaKkTopbl, KOTOPbIE OTHOCATCS K
s1a(hUIEeCKUM: BIaXKHOCTh, OCBEIIEHHOCTh, TEMIIEPATypa, AaBICHHE, CTPYKTYpPa, aKTUBHAS PEaKIIH
cpensl (pH), 3aconeHHOCTD.

2. YTo0 TaKoe Aerpajanus mo4B U KaKOBBI €€ IPUYUHBI?

3. Pa3pymienue u CHOC BEpXHHUX, Haubosee IUIOJOPOJHBIX IOPU30HTOB M MOJCTHUJIAOIIUX
IIOPOJi BETPOM WJIM ITOTOKAMHU BOIbl, HA3bIBAETCA. . .

4. Kakue MeponpHsTHs, Ciiyxalue s 00pbObl ¢ 3po3uei IOYB, OTHOCATCA K:

1) arpoTexXHUYECKUM;

2) 3eMJIeyCTPOUTENBHBIM;

3) JlecoMeNnnopaTuBHBIM;

4) ruIpPOTEXHUUECKUM:

a) OpraHu3anus CEBOOOOPOTOB U CUCTEMBI O0PaOOTKH IMOYB;

0) 6oprOa ¢ 3acoseHueM, 3a00J1aYNBaAHHIEM;

B) PEKY/IbTUBALIMS HAPYILIEHHOTO TOYBEHHOI'O IIOKPOBA;

I') IpeJOTBpaleHNe HEOOOCHOBAHHOI'O U3BATHS 3€MEJIb U3 CEIbCKOX035ICTBEHHOI0 000pOTa;

1) YepeJOBaHKE MPSMOJIUHENHBIX KOHTYPOB IOJIEH C JIECHBIMHU MIOJIOCAMY;

€) COOpY>KEHHUE Teppac, BOJOTOKOB, JJOTKOB;

) o0JieceHre OBparos;

3) OecIuTyKHbIE€ CUCTEMbl 00pPa0OTKH NOYB (IPUMEHEHHE KYJIbTUBATOPOB, IIJIOCKOPE30B U

T.IL.);

1) YyCTPOMCTBO BaJIOB, KAHAJIOB, KAHAB.

5. Ilpu kaxom nokasaresne pH noyBa cTaHOBUTCS MPAKTHUECKHU OECIIOAHOM?

BapuanTb! 0TBETOB:

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

6.3uMoii B rosones JOpPOrH MOCHIMAIOT CMEChIO COJIM C HeckoM. YacTh CONM MO3/Hee

BINUTHIBaEeTCS ac(danbT, momajaaer Ha ra3oHbl. CHEr ¢ JOpor yOMparT W BBIBO3ST Ha
CriellMaibHble TOJMIOHBl (CHErooTBaibl). YacTh COMM  OKa3bIBAE€TCS 3a TOPOJIOM.
[Ipennoxute anbTepHATHUBHBIE, SKOJOTHYECKH YHUCThIE, BapUaHThl IPOTHUBOTOJIOJNEIHBIX
MEpONPUATHN

7. YTunumzanus 0TXO0JI0B — BayKHeHIas skojoruueckas nmpoodnema. I[Ipu ee pemieHnn u cbipbe
MOYKHO COKOHOMHUTh, M IUJIOLIAJU CBAJOK, 3aHMUMAIOLIMX OOJbIINE TEPPUTOPUN U SBISIOIIUXCS
MCTOYHUKOM 3arpsi3HEHUs, yMEHbIIUTH. [Ipeanoxknure cBOU BapuaHThl YTUIU3ALUH:

a) Oymaru M KapToHa;

0) IIacTMacCOBBIX U3ZENUH (MJIACTUKOBBIX OYTHUIOK, HETOAHBIX aBTOPYYEK, OJHOPA30BOM

MOCYJIbI U T.I1.);

B ) MCIIOPYEHHBIX MPOAYKTOB MHUTAaHUS (THUJIBIX OBolIed U (PpykTOB, MOIydHaOpUKaTOB C
UCTEKIINM CPOKOM IOJJHOCTH U T. 1.). [IpMBETCTBYIOTCS HECTaHJaPTHBIE PEIICHHUS.

8. OCHOBOITOJIOKHHK Hay4HOTO TouBOBeseHHS B.B. JlokyuaeB B 1892 r. B xHure «Harmm
CTenH mpexjae U Tenepb» mucail: «OrpoMHas 4acTh (BO MHOTHX MECTaxX BCs) CTEMH JIMIIMIACh
CBOETO €CTECTBEHHOTO IIOKpOBAa — CTENHOW, JEBCTBEHHOH, OOBIKHOBEHHO OYEHb TIyCTOMH
pPacTUTEIBHOCTH M JAEpHA, 3aJEP’KUBABIIMX MAacCy CHETa M BOJAbBI, U NPUKPBHIBABIIMX I10YBY OT
MOpPO30B M BETpPOB, a MAIIHH, YHUYTOXXMB CBOWCTBEHHYIO UepHO3eMy Hanbojee OIaronpusTHYIO
JUISL yIIep’)KUBAHMS MTOUYBEHHOM BIIarW, 3€pHUCTYIO CTPYKTYpY, CIENa-IU €ro JETKUM JOCTOSHHUEM
BETpa M CMBIBAIOIICH JEATENIbHOCTH BCEBO3MOXKHBIX BOJ. OJTH OOCTOATENbCTBA IOBJIEKIU
YCUJIEHHOE UCHapeHue CTEMHBIX BOJI, YMEHbBIIEHHWE KOJIMWYECTBA MOUYBEHHOM BIaru M MOHMKEHUE
YpOBHSI TPYHTOBBIX BOJI, COKpAIleHHE JIETHEro 3amaca BOJbl Kak B peKaX, TaK M Ha CTEMHbIX
BOJIOpa3/iesiaX, SHEPrUuHbIl, Bce Oojiee YCHJIMBAIOIIMNCSA CMBIB UYEPHO3EMOB M 3arpOMOKIEHHE
PEUHBIX pyces, 03ep M 3alajJiiH HAaHOCAMM, YCUJICHHE BPEJIHOTO AEHCTBHS BETPOB B CBSI3U ¢ 00IIeH
Jerpaganyell MoYBEHHO-PACTUTEIBHOIO MOKpoBa crenu . OOmuM U HEeH30eXKHBIM PEe3yIbTaTOM
JTOr0 SIBUWJIMCH CYpPOBBIE 3UMBI M 3HOMHBIE Cyxue BeTpa Ha lore Poccum». B kakol creneHu
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OTNMCaHHBIC HAPYIICHHS CTEMHBIX JaHAMA(PTOB MPUMEHUMBI K cuTyanuu B Poccnu B Havame XXI
BeKa?

JlaGopaTopHasi padora Ne3 Buocdepa 1 MecTo B Heil 4eJI0BEYEeCTBA

Ilenb paboTHI: H3YYUTh XapaKTEPUCTUKY HKOCHUCTEMbI, CHOPMUPOBATH 3HAHUS O
CTpyKType Onocdepsl, 00 3BOIIONMH 3eMIIM, O POJU XKHUBOTO BEIIECTBA Ha IUIAHETE, O
HEIPEPHIBHOCTHU Pa3BUTHsI OuOChepsl.

[Tops10K BBINOJIHEHMUSL:

3emiis — 3T0 KocMUYecKui kopabiuib Bo Beenennoil. Cpenu niianer CoJHEUHON CUCTEMBI OHA
YHUKaJIbHa, TaK KaK €JIMHCTBEHHas oOnajgaeT Ouocdepoil — HACENEeHHOW XHMBBIMU OpraHU3MaMu
000JI0YKOM, OXBaTHIBAIOIIEH YacTh 3eMHOM KOpbI, aTMocdepy u ruapochepy. B Tonkom cioe, rae
BCTPEYAIOTCS U B3aUMOJICHCTBYIOT BOJa M BO3JyX, BOJa M I0YBa, BO3AYX M IIOYBA, OOMTaET
OCHOBHAs 4acCTh JKUBBIX CYIIECTB, K HUIM OTHOCHUMCS U MBI C BAMHU

[Tnanera 3emns k XXI Beky crana coBepuieHHO MHOM, yeM 10 ThIC. JeT Hazaj, Korua
BO3HUKJIM TIE€PBbIE OYaru 3eMJIEACIHS, HOSABUIOCH CKOTOBOJCTBO, IPOU30LIET IIEPEXO K OCEATIOMY
00pa3y )KM3HM U HA4aJOCh CTAHOBJICHUE YEJIOBEUECKOM LMBUIM3ALMU. YeloBeK He MPOCTO 3acemml
BCE MPHUTOTHOE /ISl )KU3HU MPOCTPAHCTBO, HO M KapIWHAIBHO U3MEHHII €ro, IPUYEM C OTPOMHOM,
[0 TEOJIOTMYECKUM MepKaM, CKOpocTblo. IlocTpoeHbl necsATKU Thicad OOJBIIMX TOPOJOB U
MIUIHOHBI JIEPEBEHb, COOPYKCHBI MHOTOYHCIICHHBIE IPOMBIIUICHHBIE, TOPHOAOOBIBAIOIINE,
CEJIbCKOXO035HCTBEHHBIE NPEANPUATHSL, CO3/1aHbl TPAHIUO3HbIE TPAHCIOPTHBIE KOMMYHUKAIUH.

Bce xuBBIE cymiecTBa, B TOM YHCIE M YEJIOBEYECTBO, 3aBUCIT OT LEIOCTHOCTU OHOChepsI.
BenencrBue ciaMIIKOM CHIBHOIO WM3MEHEHMs JIOOOM M3 COCTaBISIIOIUX Ouochepy 371eMEHTOB
MOXET TOJIHOCTBIO pa3pymHThes. BozmoxHO, pu 3TOM atmMocdepa, ruapocdepa u aurochepa B
KakOM-TO BHJI€ COXPAaHATCS, HO B MX B3aMMOOTHOLICHHUSAX YK€ He OyIyT y4yacTBOBaTh >KUBBIE
cymectBa. A MoxeT ObITh (Hampumep, B cilyyae siiepHOM katacTpodbl), Ha 3emiie YLEIerT
CHpSITaBIIMECS O]l TOJIIAMU BOJBI KaKHe-TO M3 BUIOB OakTepuil u rpuloB (IJieceHeil), 1 OHU
CTaHyT ONPENENATh HOBbIE OMOT€OXMMUYECKHE KPYTOBOPOTHI. . .

VYrposkaer 1 yenoBedeckas IMBMINM3anus Ouocdepe? 3agymaiitech Hasl (paKTaMu:

. Yucnennocts moei Ha 3emie k 2000 r. mpeBbicwiia 6 MIpI (2 BEAb KAKIOMY YEIIOBEKY
HEO0OXOIUMBI [T )KU3HU pecypchbl Ouocdepsl).

. Tonbko 3a nocnennue 10 ner XX croseTus mIomans J€COB B MUPE COKpaTwiach Ha 94
MJIH Ta.

. ITo nanHbIM BeemupHoro coros3a oxpassl npupoasl Ha 2003 1., 12 TeIC. BUAOB pa3IndHbIX

OpraHU3MOB HAXOJATCS MOJ yrPO30i HCUE3HOBEHUSI.
K 2015 r. nedunut yncToit npecHoi BOJBI CTAHET TaKUM, 4TO TOJbKO bpasmnusa, Kanana
u Poccus okaxyrcs 00eCrie4eHHBIMU €10 B IOCTATOYHOM KOJINYECTBE.
Tonbko riyOOKHE 3HAaHUS O OKHMBBIX W HEKUBBIX KOMIIOHEHTaX Ouocdepsl, 00 HX
B3aMMOJICHCTBUSX, MOAJIEPKUBAIOIINX CYHIECTBOBaHHE OMOC(EPHI KaK €AMHOrO0 LIeJI0r0 MO3BOJIST
napajiesbHO YBOJOIMOHUPOBATH OOIIECTBY U MPUPOJIE.

OnemeHTaMu  (QYHKIMOHAJIBHBIMU  €AMHHUIIAMU) Ouocdepbl  SABISIOTCS  SKOCHUCTEMBI.
DKocucTeMa MpPEACTaBIseT COOOH COBOKYMHOCTh PAa3JIMYHBIX BHJIOB JKMBOTHBIX, PAaCTEHHH,
MHUKpPOOPTraHW3MOB, B3aUMOJCUCTBYIOIIMX APYr C JIPYrOM H C OKPYXXAIOUIEH Cpeaod TakuM
00pa3oM, YTO MOKET COXPAHATHCS HEOIpeaesieHHO 1oiroe Bpems. Ha 3emie cymecTByoT pazHble
naHAmadThl, KaKIbli U3 KOTOPBIX XapaKTepU3YEeTCs] 0COOBIM PaCTUTEIbHBIM COOOLIECTBOM, T. €.
¢uTOoIeHO30M (TPYNIHPOBKONM OINpeNeN€HHBIX BUIOB pacTeHuil). C KaxIbIM pPaCTUTEIbHBIM
COOOILIECTBOM CBfA3aHbl TAaKXKE OINpeAeNEHHbIe BHIbl KUBOTHBIX (300I1€HO3) M MHKpPOOOB
(MukpoOuoneHo3). IIpin 3TOM MeJIKUX OPraHU3MOB BCErJa 3HAYUTEIHHO OOJIbINE, YEM KPYITHBIX.
CymMmapHbIil BeC BCEX JKMBBIX OPraHHM3MOB 3KOCHUCTEMBI cocTaBisier e€ Ouomaccy. Hauboinee
KpYITHBIE Ha3eMHbIE 9KOCUCTEMBI (TYH/pa, TaiTa, JIECOCTElb, CTEIb U JIp.) Ha3bIBAIOTCS OMOMaMH.

JIronu BMecTe CO CBOMMH KYJBTYPHBIMM PACTCHHSMH M JOMAIUHUMH JXUBOTHBIMHU TaKXKe
00pa3yIoT IpyNIUPOBKHA OPraHU3MOB, B3aUMOJICHCTBYIOIIUX MEXKIY CO00M U co cpeaoit. ITo Toxe
9KOCHCTEMBI, HO HCKYCCTBEHHBIE: arpOIKOCUCTEMBI, YPOOIKOCUCTEMBI.
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CoBpemennas 6uocepa

K coBpemeHHOli OuMOcdepe OTHOCHUTCA BCS COBOKYIHOCTH JKHMBBIX OPTaHU3MOB U BCE
BEIleCTBa JUTOC(EPBI, ruapochepbl U aTMOC(eEphl, ypaBiseMble *KUBbIMH OpraHU3MaMH depe3
OCYILECTBIISIEMbIE MMH NpPOAYHHpPOBaHUE, mNoTpedieHue Ttpanchopmanuio. Takoe HOHUMaHUE
COBIAZIAET C IOHATHEM <BKOoc(epa» — IIAHETapHas COBOKYMHOCTb COBPEMEHHBIX JKOCHCTEM.
Astop Tepmuna JI. Kon onpenenun ero kak «COBOKYITHOCTb BCETO KUBOI0 Ha 3eMile, BKIOYAs €ro
OKpY)KEHHE U PECypChbl». 3HAYUT JIM 3TO, YTO dKOC(epa OXBaThIBAECT YEJIOBEKA BMeCTe o chepoit
€ro XO3AHWCTBEHHOH nesATenbHOCTU? VIMEHHO uenoBeuecTBO (B OCOOCHHOCTH — MPOAYKTHI €ro
IPOM3BOJICTBA U MOTPEOICHUs, OTXOAbI) Bce O0see CYLUIECTBEHHO BIHMAIOT Ha OMOr€OXUMHUYECKUN
KpPYrOBOPOT BeELIECTB: B Ouocdepy mMomagaroT KCEHOOMOTHKH (UYXKIble IMPHPOJE BEIIECTBA),

KOTOpBIE HUKOT/Ia PaHbIIE TaM HE BCTPEYAIUCH, T. K. ObLIIM 3aXOPOHEHBI (ICTIOHUPOBAHBI).

DKkocucTeMa — 3TO JH00asi COBOKYMHOCTh B3aWMOJICHCTBYIOIIUX JKUBBIX OPTaHU3MOB H
YCJIIOBUU CPEIbI.

OKOCUCTEMBI  COCTOAT U3 JKMBOIO M HEXHMBOIO KOMIIOHEHTOB, Ha3bIBAEMbIX
COOTBETCTBEHHO OMOTHMYECKHM U aOMOTHYECKHM. bHOTHYeCKHil KOMIOHEHT MO TUIY MUTaHUS
MOJPA3JIENIAIOT Ha aBTOTPO(HBIE U TeTepOTPO(HBIE OPTaHU3MBI.

ABTOTpOBI  CHHTE3UPYIOT HEOOXOIMMBIE KM  OpraHMYeCKHe BellecTBa U3
Heopranuyeckux. Ilo HMCTOUHMKY B3HEpruM [Js CHUHTE3a OHHU pa3leiisAloTcsd Ha JBa TUIA:
($hoTOaBTOTPOGBI 1 XEMOABTOTPO(HI.

@®0T0aBTOTPO(BI VI CHHTE3a OPraHUYECKHUX BEIIECTB UCHOIB3YIOT COTHEUHYIO SHEPTHIO

DTO 3eleHble pacTeHHs, MMEKIIKe XJIOpohwin (MU Opyrue MUTMEHTbl) M YCBaWBaIOIIUE
conHeuHbl cBeT. Ilpouecc, npu KOTOPOM MPOUCXOJUT €ro YCBOEHHE, HA3bIBACTCS
(hOTOCHHTE30M.

XeM0aBTOTPO(BI Ui CHHTE3a OPraHMYECKHX BEIIECTB HCIOIB3YIOT XHMHUYECKYIO
SHEPrui0. JTO CepoOaKTEepUH M IKENe300aKTEepUH, MOJYYAIOUIUE JHEPTUI0 MPU OKHCICHUU
COCIMHEHMH JKeJle3a U CEphl.

I'ereporpodbpl UCHONB3YIOT OpPraHUYECKHME BEIIECTBA, KOTOPbIE CHHTE3MPOBAHbBI
aBTOTpoamMH, U BMECTE€ C 3THUMM BEIIECTBAMU IOJIY4arOT SHEPruto. leTepoTpodbl, Takum
00pa3oM, 3aBHCAT B CBOEM CYIIECTBOBAaHMU OT aBTOTPO(OB M MOHHMAHHE 3TOH 3aBHCUMOCTH
HE00XO0IUMO ISl TOHUMaHMSI SKOCUCTEM.

I'etepoTpodaMu  sBIAIOTCA XUIIHUKH, Mapasutbl. K rerepoTpodHbIM OpranuzMam
OTHOCHUTCSI Tak)Ke rpymnmna canpo(uToB, KOTOpPbIE HCHOJB3YIOT JUIsl MUTAHUS OpPraHUYECKHe
COCIMHEHUS MEPTBBIX TEJl WM BBIJEIECHHUS JKUBOTHBIX. YUacTBys B MHUHEpaIM3aluu
OpraHMYECKHUX COEIMHEHUHM, canpo(uUThl COCTaBISIIOT Ba)XXHOE 3BEHO B OHOJIOIMYECKOM
Kkpyropopore. Canpodutamu SBISIOTCA TpHOBI, OaKTepuu, Cpeau KHUBOTHBIX — HEKOTOPbHIE
HaceKOMble (PKYKH-HAaBO3HHUKH), TOXKIEBbIE YEpPBU, HEKOTOPbIE MIIEKONUTAromMe (TUEHBI) U
OTUIBI (TPUQBI).

HexuBoii, mim aOHMOTHYSCKUM, KOMIIOHEHT JKOCHCTEMBI B OCHOBHOM BKIIIOYAET, BO-
NIEPBBIX, I0YBY WJIN BOAY, BO-BTOPBIX, KIIUMAT.

[Tumiessle nienu U TpouyecKue ypoBHU

BHyTprn »5KOCHCTEMBI COJEp)KALIME DHEPIHI0 OPraHUUYECKHUE BEUIECTBA CO3JAIOTCS
aBTOTPO(QHBIMU OpraHU3MaMU M CIyKaT NUIIeH (MCTOYHUKOM BEIIECTBA W SHEPTUH) IS
rerepoTpodoB. THUNMUYHBIN TpuUMep: *KUBOTHOE MOEJAeT pacTeHHe. JTO JKUBOTHOE, B CBOIO
ouepeslb, MOXKET OBbIThb CHEIEHO JAPYTUM XUBOTHBIM, U TaKUM IYTEM MOXET MPOUCXOAUTH
NIEPEHOC PHEPIUM Yepe3 psJl OPTaHM3MOB — KaXK[bIi MOCIEIYIOIIMNA MUTAETCS MPEbIIyIINM,
MOCTaBIIssl €EMY ChIpbE M HEpruto. Takas 1mocienoBaTeNbHOCTh HA3bIBAETCS MUILEBOM LIEMbIo, a
KaXJ10€ €€ 3B€HO — TPO(PHUECKUM YPOBHEM.

[Ipn xaxaom ovepeaHoM nepeHoce Oonbmas vacte (80 — 90 %) moTeHUHMANBHOM
SHEpruu Tepsercs, nepexois B temwio (nmpasmio 10 %). [ToaTromy, ueM Kopoue HHIeBas LeMb,
TeM OoJiplliee KOJWYECTBO SHEPTUU JOCTYHNHO aisi nonyiasiuu. C moTepsMH SHEPruM Mpu
IepeHOce CBSI3aHO OTPAHNYECHUE KOJTMYECTBA 3BEHbEB B TPOYUUECKOH 1IeTH, KOTOpOe 0ObIYHO He
npeBblIaeT 4 — 5, Tak Kak 4eM JUIMHHEeE MUIIeBas 1elb, TEM MEHbILIE TPOAYKILIUS €€ OCIEAHETO
3BE€HA 110 OTHOIIEHUIO K MPOIYKIMH HAYAJIbHOTO.

[TepBrrit Tporueckuii ypoBeHb 3aHUMAIOT MPOIYIICHTHI, SBISIOMIMECS aBTOTpodamMu, —
3TO B OCHOBHOM 3€JI€Hble pacTeHMsl. CHHE-3€JIeHble BOJOPOCIM M HEMHOI'OYUCIIEHHBIE BUIbI
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OaxkTepuil TOxKe (POTOCMHTE3UPYIOT, HO MX BKJIAJ OTHOCUTENbHO HeBENMK. DOTOCHMHTETHKH
NPEBPAILAIOT COTHEYHYIO SHEPTUI0 B XUMHUYECKYI0, 3aKITIOUEHHYIO B OPIraHUYECKUX MOJIEKYJax,
U3 KOTOPBIX IIOCTPOEHBI UX TKAHU.

Opranu3mbl BTOPOTO TPOPHUECKOTO YPOBHS HA3BIBAIOTCS MEPBUYHBIMUA KOHCYMEHTaMH,
TPEThEro — BTOPUYHBIMHU KOHCYMEHTaMH. Bce KOHCYMEHTBI OTHOCATCS K TeTepoTpodam.

[lepBUYHBIE KOHCYMEHTHI MUTAIOTCS MPOAYILEHTAMH, T.€. 3TO TPAaBO-SAAHBIC KUBOTHBIE.
Ha cyme TUNWYHBIMM TPaBOSAHBIMM SBISIOTCS MHOTME HACEKOMbBIE, PENTUIMM, NTHULBI U
MIIEKONIUTAONMMe. B BOJHBIX AKOCHCTEMAax TpPaBOSAHbIE (OPMBI TPEACTABICHBI OOBIYHO
MOJUIFOCKAMU U MEJIKUMH pakooOpa3HbiMU. K NepBHUHBIM KOHCYMEHTaM OTHOCSTCSA TaKKe
napa3uThl PaCTeHU (TPUOBI, pACTEHHUS U )KUBOTHBIE).

BropuuHble KOHCYMEHTHl NUTAIOTCA TPABOSIHBIMH, TakuM o00pa3oM, 3TO ykKe
IUIOTOSIIHBIC KUBOTHBIC, TAaK JK€ KAaK M TPETUYHBIC KOHCYMEHTHI, MOEAAOUINEe KOHCYMEHTHI
BTOpOro nopsjaka. KoHCyMEeHThl BTOPOrO U TPETHEro MOPSIKa MOTYT ObITh XMITHUKAMH, MOTYT
NUTATHCS MAJANBIO WK ObITh TApa3UTaMH.

CymecTByeT ABa IJIaBHBIX THIIA MNUINEBBIX LeNed — nacTOMIIHbBIE W JOETpUTHbIE. B
NacTOMIIHBIX MUMIEBBIX IEMAX MEPBBIH TPOYUUECKUN ypOBEHb 3aHMMAIOT 3€JICHBIE PACTCHUS,
BTOPOH — MAacTOMIIHBIE )KUBOTHBIE, TPETUH — XUIIHUKH.

Tena moruOmMX KUBOTHBIX M PACTEHUH (AETPUT) €LLE COAEPKAT IHEPTHUIO, TAK XKE KaK U
IOPWKU3HEHHBbIE BBIIEICHUS, HampuMmep Moya U (eKaluud. DT OpraHuYecKue Marepuabl
pasmararoTcs peayueHTamu. TakuMm oOpa3oMm, NETpUTHAs NHINEBas IeMb HAYMHACTCS C
OTMEpIINX OPraHUYECKHUX OCTATKOB (JIeTpuTa) U MJET Jajee K OpraHu3MaM UMM MUTAIOIIUMCS
(penyuentam). Hampumep, MepTBOE >XMBOTHOE — JIMUMHKA MAJadbHBIX MyX— TpaBsHas
JATYIIKA.

PeanbHbIe TUIIEBBIE CBSA3HM B 9KOCHCTEME HAMHOTO CJIOXHEE, TaK KaK )KMBOTHBIE MOTYT
IUTAThCS OPraHU3MaMU Pa3HbIX TUIIOB W3 OJHOW M TOM K€ WM pPa3HBIX MULIEBBIX LEMEH.
[TosTOMYy THIIEBBIE LIETIM HE HM30JIMPOBAHBI JAPYr OT JApPYyra, OHM TECHO IEPEIIeTaloTCs U
00pa3yIoT NMUIIEBBIE CETH.

DKOJIOTHYECKUE TTUPAMUJIBI

DKoJIOTHYEeCKHEe THMpaMHJIbl BBIPAKAIOT TPOYUUECKYI0 CTPYKTYpy OKOCHCTEMBI B
reoMerpuueckoil ¢gopme. OHM CTpOATCA CYNEPHO3UIMEH MNPSMOYTOJIbHUKOB OJMHAKOBON
HIMPUHBI, HO JUIMHA TPSMOYTOJbHUKOB JOJDKHA OBITh IPOIMOPIHOHAIBHA 3HAYEHUIO
u3MepseMoro mapamerpa. Takum oOpa3oM, MOXHO TOJYYUTh IMHPAMHIBI YHCEN, OMOMAcCHl U
SHEPIHUu.

OTu nupamMuabl OTpaXxaroT JBe (pyHIaMEHTAIbHbIE XapaKTEPUCTUKH JIF0O0r0 OMOIIeH03a,
KOTJ]a OHH MTOKa3bIBAIOT €r0 TPOYUUECKYIO CTPYKTYPY:

- UX BBICOTA TPOIMOPIUOHANBHA JJIMHE PAacCMaTPUBAaEMOW MUIIEBOH IIETH, T.€. YUCIY
coJiepKaluxcsl B Hel TpopHUUECKUX ypOBHEH;

- ux (opma Oosee WM MeHee OTpaxkaeT dPPEKTUBHOCTH MPEBPANICHUSI YHEPTUU TIPU
nepexo/ie ¢ OAHOTO YPOBHS Ha APYTrou.

[Tupamuel aucen MpeACTaBISIOT cO00 HanboJiee MPOCTOE MPUOIIHKEHUE K MU3YyUYCHHUIO
TPOPUUECKOIN CTPYKTYpBI SKOCHCTEMBI. Y CTAHOBJICHO OCHOBHOE IPABUIIO, COTJIACHO KOTOPOMY B
m000# cpene Mmpu mepexojie ¢ OAHOrO0 TPO(HUUECKOTO YPOBHS Ha JPYrod YUCIEHHOCTh OCOOei
YMEHbIIIAETCs, a UX pa3Mep yBeanmuuBaeTcs (puc.l).

Puc.1 . Dkomornueckas IUpamMuid ducel

OnHako B TOCTPOGHUM Pa3NWYHBIX NHPAMHJ 4Yucesl HaOmromaeTcss  OoJbIloe
pazHoOOpa3ue: MHOTJa OHM MOTYT OBITh NEpEeBEpHYTHIMH . Tak, B JieCy HacCUMTHIBAETCS
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3HAYUTENIbHO MEHbIIIE IEPEBbEB (MIEPBUUHBIC TPOAYLIEHTHI), YeM HaCEKOMbIX. Takas jke KapTuHa
HAOJIOIAETCS U B MUMIEBBIX IIETISIX TApa3UTOB.

[Mupamuna yncen OTHIOAL HE WUICATBHO OTpa)kaeT TPOPHUUECKHE CBA3M B COOOIIECTBE,
TaK KaK OHa COBEPILIEHHO HE YUYUTHIBAET HU pa3Mephl, HU MacCy UHAUBU/IA.

[Mupamuna Ouomaccel Oosiee TMOJHO OTpakaeT MHUIIEBbIE B3aMMOOTHOUICHHS B
IKOCHCTEME, TaK KaK OHa IMOKa3bIBaeT OMomaccy (Cyxas macca) B JJaHHBII MOMEHT Ha KaXKJIOM
YPOBHE IMHUINEBOH 1emH (puc. ).

0,01 .
1 .
500 .

A . 3BabpoueHHoe none (Ixopmxusa, CIIA)

BOOMCHKTOH —ii- —— 2]

DHUTOIVIAHKTOH - - 4

5., JIa-Maum
Puc.2 . [Tupamuner 6uomaccel. Tun A Hanboliee pacpoCTpaHeH

Tun b orHocuTcsa K mnepeBepHYTbIM mNupamuaaM. Lludpsl 03HaA4YaIOT NPOAYKIUIO,
BBIPAKCHHYIO B /M2,

BaxxHo noHuMaTh, 4TO BEJIMUYKMHA OMOMACCHI HE COJEPKUT HUKAKOH HHPOpMAIK O

CKOPOCTH €€ 00pa30BaHUs WK OTPEOICHUSI.

[IpoayuieHTaM HEOONBIINX Pa3MEpPOB, TAKUM, KaK BOJOPOCIH, CBOMCTBEHHA BBICOKAs
CKOpPOCTh Pa3MHOXEHHMs, KOTOpasi ypaBHOBEIIMBAETCS HHTEHCUBHBIM MOTPEOJICHUEM UX B MHUIILY
JPYTUMU BUJAMH U €CTECTBEHHOU rudesbio. Takum o0pa3om, XOTs Omomacca UX MOXKET ObITh
MaJIO MO CpPaBHEHUIO C KPYMHBIMH MPOAYLEHTaMH (JIepeBbs), MPOIYKTUBHOCTb MPU ITOM
MOKET OBITh HE MEHbILE, TaK KaK JIepEeBbsl HAKAIJIMBAIOT OMOMAaccy B TEUYEHHUE JJIUTEIBHOIO
BpeMeHU. OJHO U3 BO3MOXHBIX CIEJICTBMHA 3TOro — IepeBepHyTas NHpamujia OUOMACCHI,
noka3zaHHass Ha puc. 4.2, onwuchbiBaromas cooOmectBo Jla-Manma. 3o0oruiaHkToH oOjanaer
Oosbleit 6nomaccoil, 4eM (PUTOIIAHKTOH, KOTOPBIM OH MTUTAETCs.

[Tono6HBIX HEynOOCTB MOXKHO H30€KaTh, MPUMEHSS MUpaMubl dHepruu. [Tupamusl
SHEpruu Hambosiee (yHIAMEHTAIbHBIM CIIOCOOOM OTPAXalOT CBA3M MEXAY OpraHM3MaMu Ha
pa3iauuHbIX Tpoduueckux YypoBHAX. Kaxngas cTynmeHbka NHpaMUAbl DSHEPTUU OTpakaeT
KOJINYECTBO PHEPruM (Ha €AMHHUIY IJIOUIaJU WK 00beMa), MpOoIIe/Iel yepe3 onpeeeHHbINH
TpodHuUeCKUil YPOBEHbB 3a ONpeeNIeHHbIH epro (puc.3 ).
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1 603

14 098

88110
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Puc. 4. Tlupamuna sueprun. L{udpamu 0603Ha4EHO KOJTUYECTBO SHEPTUU HA KAXKIOM
2
TpoduueckoMm ypoBHe B K/[x/M” Tox

[Tupamuzpl SHEPrUM MO3BOJIAIOT CPABHUBATH HE TOJIBKO PA3JIMYHBIE 3KOCHUCTEMBI, HO U
OTHOCHUTEJIbHYIO 3HAYUMOCTh MONYJISIMA BHYTPH OAHOM 3KOCHUCTEMBI, HE IMOJIydas IpU 3TOM
NIEPEBEPHYTHIX TUPAMHUI.

[IpoayKTUBHOCTH 3KOCHCTEMBI

JIrobast 3KocHcTEMa XapakTepu3yercs omnpeneneHHod Omomaccoit. [lox Ouomaccoit
NOJPa3yMeBaOT OOILIYI0 MacCy BCEro HMBOI'O BEIIECTBA, PACTUTENBHOTO M JKUBOTHOIO,
UMEIOIEroCsl B JIaHHBIH KOHKPETHBIK MOMEHT B JKOCHUCTEME WJIM KaKOH-THOO ee 4YacTH.
buomacca 0OBIYHO BbIpa)kaeTcs B €QMHMLAX MAcChl B IIEpecyeTe Ha CyXO€ BELIECTBO WIIU
SHEPIruM, 3aKJIIOUEHHOU B TaHHOM Macce ([, kai). buomacca, HakoIJIeHHAs! 3a ONpeAEICHHBIN
IPOMEXKYTOK BpeMeHH (OOBIYHO 3a TOA) Ha3blBaeTCsl OUOJOIMYECKOW MPOAYKTUBHOCTBIO.
Jpyrumu cinoBaMu , IPOAYKTUBHOCTb — 3TO CKOPOCTh HAKOIUIEHUSI OPIraHUUYECKOT 0 BEIIECTBA.

IIpoayKTUBHOCTh 3KOCHCTEMBI pPa3lesAl0T Ha IMEpPBUYHYIO M BTOpUYHYIO. [lepBuuHas
IPOAYKTUBHOCTh, WJIM TEPBUYHAS MNPOAYKLHUSA, — 3TO CKOPOCTb HAKOILJICHUS OPraHUYECKOTrO
BEIIIECTBA aBTOTPO(HBIMHU OpraHU3MaMHU.

[lepBuuHas NpOAYKTUBHOCTh MOJPA3AEISAETCS, B CBOIO O4Yepe/lb, HA BAJIOBYIO U YHCTYIO.
BanoBas nmepBuuHas nOpoaykuus — 3TO o0mas Macca OpPraHWYecKOro — BEIEeCTBa,
CUHTE3UPOBAHHOTO MPOAYLIEHTAMH 32 ONPE/EIICHHBIN 1epHO] BPEMEHHU.

YacTh CHHTE3UPOBAHHOTO OPraHUYECKOI0 BELIECTBA PACTEHUS WU JIPYTHe MPOTyLEHThI
UCIOJIB3YIOT JJISl MOJAEPKaHUSI COOCTBEHHOM KU3HEIESATENbHOCTH, T.€. PAaCXOAYyIOT B IIPOLECCE
nbixaHusa. Ecnu w3 BajnoBOM NEpBUYHON NPOAYKIMHM BBIYECTh OPraHUYECKOE BEIECTBO,
M3pacXOJ0BAHHOE Ha JIBIXaHHWE IMPOJYLIEHTOB, TO MOJYYUM UYUCTYIO HNEPBUUYHYIO HPOAYKIIMIO.
Omna noctynHa rereporpodam (KOHCYMEHTaM M peayLeHTaM), KOTO-pble, Moe/iasi OpraHuyeckoe
BEIIECTBO CUHTE3UPOBAHHOE aBTOTpO(daMu, CO3/1al0T BTOPUYHYIO MTPOTYKIIHIO.

ITockonbKy KOHCYMEHTBI JIMIIb MCIOIb3YIOT PaHee CO3JJaHHble OPraHUYEeCKHUE BEIeCcTBa
BTOPUYHYIO MTPOIYKIMIO HA BAJIOBYIO U YUCTYIO HE Pa3/IEsIOT.

Yucrass MPOAYKTUBHOCTH  COOOINECTBA  IMOJPAa3yMEBaeT CKOPOCTh  HAaKOIJIEHHUs
OpPraHMYECKOT'0 BEIIECTBA B OKOCUCTEME, T.€. €CIU U3 YUCTOM NMEPBUYHOM MPOIYKIUH BBIYECTD
3aTpaThl Ha JbIXaHHE TeTepoTpo(oB, MBI MOIYYUM MPOAYKTUBHOCTH  COOOIIECTBA.
[TpoayKTUBHOCTh AKOCHCTEMBI — 3TO BaKHAs XapaKTEpHUCTUKa COOOIIECTBA, OHA SIBISETCS
nokaszarejeM ero craObuiabHOCTH. B coolmiecTBax B CTallMOHAPHOM COCTOSIHUM BCsI BajoBas
NepBUYHAs MPOIYKIIMS OOBIYHO PAacXOAYeTCs Ha IbIXaHHWE aBTOTPO(OB U reTepoTpOooB TaK, UTO
K KOHIly TOJIOBOTO IMKJa YMCTas NMPOJYKTHBHOCTb COOOILECTBA OYEHb HEBEJIHMKA WINH €€ He
OCTaeTCsl COBCEM.

YHuBepcainbHas MOJENb IOTOKA SHEPTUN

Mopnens 1OTOKa DSHEPruM, TMpeAcTaBleHHYI0 Ha puc. 4.4, MOXHO Ha3BaTh
YHUBEPCAJIbHOM, TIOCKOJIKY OHA MPUJIOKHMA K JIFOOOMY >KHBOMY KOMIIOHEHTY CHUCTEMBI, OyIb
TO pacTeHHe, )KUBOTHOE, MOMYJIALUS WU Tpodudeckuil ypoBeHb. COeMHEHHbIE MEXTY COO0M
Takue rpapuuecKue MOAEIH MOTYT OTPa3uTh OMOIHEPTEeTUKY MUIIEBOM IETH WM SKOCHCTEMBI B
LEJIOM.

OOmiee nocTyruieHue sHepruu ob6o3HadeHo Oyksoi I. [l oOGmuratHeIx aBTOTPO(OB —
9TO CBET, JUIsl OOJIUTAaTHBIX TeTePOTPOPOB — 3TO OpraHuvecKasi MUIa.

He Bcs sHeprus, moctynuBmias B OHoMaccy, MOJBEpraeTcsi NMPEeBpaIleHUIO: 4YacTh ee
MOJKET NMPOUTH Yepe3 MUILEBAPUTEIbHBIA TPAKT, HE BKIIOYASICh B META00IN3M, U BBIJICIUTHCS C
HKCKpPEMEHTaMHU WM, €CIIU pedb UJET 00 aBTOTpo(ax, yacTh CBETA MPOXOAUT Yepe3 pacTeHUE He
ycBanBasch. JTa yacTh 3Heprun NU . Mcnonb30oBaHHasA, NI aCCUMUIMPOBAHHASL, YaCTh SJHEPTUHU
Ha cxeMme o0o3HaueHa OykBoit A. YV aBToTpo(oB A — 3TO BasioBas epBUYHAS TPOTYKIIHSI.

KiroueBasi 0COOGHHOCTh TOM MOJENM — pa3lelieHue acCCUMUIMPOBAHHOM DHEPTrUU HA
komroHeHThl P u R . Ta yacTh (puKcHpOBaHHOIN SHEPrHM, KOTOpPAs OKUCISETCS U Tepsercs B
(dopme Temuia, Ha3bIBaeTCA JAbIXaHUEM, a Ta 4YacTh, KOTOpas IpEBpAIlaeTCs B HOBOE WIIU
IpUHAJUIeKAIIee APYroMy BHUAY OPraHMYECKOe BEIIECTBO, HasbiBaeTcs mnponykuueit (P). V
pacTeHui — 3TO YUCTas NPOJAYKLHUs, Yy )KUBOTHBIX — BTOpHUHas npoaykuus. Komnonent P — sto
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SHEprus, AJOCTYMHas CIeayoUeMy TPO(YHUIECKOMY YPOBHIO, B TPOTHBOIOJIOKHOCTh KOMIIOHEHTY
NU , KOTOpBIi IOCTYIIEH Ha JAaHHOM TPO()UYIECKOM YpOBHE.

7

Puc. 5. YHuBepcasibHas MoJienp IOTOKA S3HEPTUU

Otnomenust P/R u 6uomacca/P mmpoko BaperpyroT. OHM HMEIOT BaKHOE SKOJIOTHYECKOE
3HaueHWe. B 1mermomM, YacTh »HepruM, HIymias Ha AbIXaHHE, T.C. Ha MOJJIEPKAHUE CTPYKTYPHI
OpraHusMa, BeJIMKa B TONYSIIHUAX KPYIMHBIX OpPraHM3MOB M B cooOmiecTBax ¢ OOJbIION
Oouomaccoii Ha kopHio. [Ipomykuusi MOXeT HpUHHMAaTh pasnuuHble ¢opmbl. Tpu ee Tuma
ykasaHel Ha pucyHke: G — poct u yBenudeHume Ouomaccel, E — accummimpoBaHHOE
OpraHMYecKOoe BELIECTBO, BBLIEISIEMOE C CEKpeTaMH, S — 3amac, HalpuMep KUPOBBIE
HAKOINICHUSA, KOTOPBIC MOTYT OBITh HCHOJL30BAHBI IIO3KE (XI/IHIHI/IK HCIIOJIB3YCT DHEPIUIO
3aracHbIX BELIECTB, YTOOBI HAMTH HOBYIO KEPTBY).

[TumeBas 1enp SBJISETCS OCHOBHBIM KaHAJIOM TEepeHoca dHepruu B coobmiectBe. [lo mepe
yAQJIeHUs] OT MEPBUYHOTO MPOAYLEHTAa K MEPBUYHOMY KOHCYMEHTY M Jajiee, CKOPOCThb IMOTOKa

9HEPTHH PE3KO 0clladeBacT, e KOJMYSCTBO YMEHBIIACTCS.
Tpoduueckuii ypoBeHb — COBOKYITHOCTh OPTaHU3MOB, 00bETUHEHHBIX THIIOM MTUTAHMUS.

[TpaBuio 10 %
IIpu nepexone ¢ ogHOrO
[Tnorosimubie — 3 mopsiaka TPOPUIECKOTO
YPOBHS Ha IPYrou nepeaaeTcs
OKOJIO

[TnoTosinHbIe — 2 TIOpsIKa

[Tnotosinubie — 1 mopsiaka

10 % (ot 5 % 1o 19 %) sHeprum.

PacturensHosAHBIE, HUTODATU

3enenbie POTOCHHTE3UPYIOIINE
pacTeHus
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Puc. 5. YnpouieHHasi cxema 3KOJI0THYE€CKON MUPAMUJIbl: OCHOBAaHUEM CIIYKHUT YPOBEHb
MIPOJIYILIEHTOB, MOCIICAYIOIINE YPOBHU MUTAHUS (KOHCYMEHTBI) 00pa3yroT 3TaXH U
BEPIIUHY

[Tnanera 3emis cyliecTBOBajia MO 3aKOHaM (PU3MKHM U XUMHUH («I1e€pBas IPUPOJa»), IOKa Ha
HEHl He MOSIBIIUCH JKUBBIE OPTaHMU3MbI, KOTOPbIE BHECIU B MUDP OMOJOTHYECKHE 3aKOHOMEPHOCTH
cyliecTBoBaHMs U pa3BuTHsl. IlosBuiack «BTOpas Npupoia» — BOZHUKIM HOBbIE IIOTOKH BELIECTBA
U sHeprun. KpyroBopoTel XMMHUYECKHX 3JI€MEHTOB M JHEPreTHYECKHE IPOLIECCHl elle CHIIbHEee
U3MEHWINCH C MOSIBJIGHUEM YeJIOBeKa U OCOOEHHO, KOI'Jla 3HAUUTENIbHO YBEJINYMIIOCH KOJIUYECTBO
JqroIel Ha TJIAHETE W TOJIyYWJIM pa3BUTHE MPOMBIIICHHOCTb, TPAHCIOPT, CEIBCKOE XO3SHCTBO
(«tpetbst mpupoaar). Ilo ciaoBam coznatens yuenus o 6uocdepe B.M. BepHaackoro, ¢ nosiBieHuem
YeJI0BEKa HAUMHACTCS HOBAs — «IICUXO030MCKasg» — 3pa, TaK KaK OH OKa3bIBACT BCE BO3PACTAOILEE
BO3/ICHCTBUE Ha IEOJOIMYECKHE MPOLECChl , CO37aBas H3MEHEHHbIE HKOJOIMUECKHE YCIIOBHS.
HoBple ycnmoBusi 3a4acTyi0 3HAYUTEIBHO OTJIMYAIOTCA OT TEX, MO OTHOUICHHI0O K KOTOPBIM
BbIpa0OTAJICSI KOMIUIEKC 3allIMTHO-KOMIIEHCATOPHBIX PEaKLMi, 00ecreunBalonIMi KU3Hb Ha 3emiie
B MPHUBBIYHBIX JUIsI Hac ¢opmax. MHaycTpuanmzanusi ¢ KaXJbIM TOAOM Bce 0ojee yCKOpsSeT U
yCUJIMBAET BIMSHHUE 4YenoBeka Ha Ouocgepy. B pesynbrare armochepHblil BO3ayX, MPUPOAHBIE
BOJIbI, IUIOZOPOAHBIE IIOYBHI, JIECHBIE MAacCUBHI, (iopa, (ayHa, Haxomsmmecs B CIOXKHEUIIMX
B3aMMOOTHONLICHUSAX JpPyr C JpyroM, IOJBEPraioTcsi pa3pylIUTEIbHOMY BO3ACHCTBUIO.
EcrecTBeHHBIE JKOCHUCTEMBI BCE OOJbIIE 3aMEHSIOTCS HMCKYCCTBEHHBIMH, YIPOIICHHBIMU
JKOCHCTEMaMHU LIUBHIN3ALUH (ropogamu, IPOMBIIIICHHBIMU IPEIIPUATHIMH,
CENIbCKOXO3SHUCTBEHHBIMU YTOJBSIMH, BOJAOXPAHWIUINAMU U T. 1.). Uem OOIbIIe yBETUUUBAIOTCS
IPOM3BOJICTBEHHO-TEXHUYECKHE BO3MOXHOCTM  4YEJIOBEYECTBAa, TEM ONACHEe CTAaHOBSTCA
OJIHOBPEMEHHO BO3HUKAIOIINE H3MEHEHHsI B Onocdepe.

3amanue 1. Omnpenenute mnoHsATHS «Ouocdepa, armocdepa, ruapocdepa, nurocdepa,
nenocdepa, HOochepa, OHOM, KHBOE BEIIECTBO, KOCHOE BEIIECTBO, OMOTEHHOE BEIIECTBO,
OMOKOCHOE BELIECTBO, TPO(PHUYECKHE YPOBHH, OHOJOrMyecKkass MPOJYKTUBHOCTb, IE€pPBHUYHAS
OuomMacca, SKOJOTMYecKHe mupamuabl (Ouomacc, 3HEpPruM), KPYroBOpPOT, OHMOreOXMMHUYECKHE
LIUKJIbI, F€0JIOTMYECKHI KPYrOBOPOT, OMOJIOTHYECKUI KPYTrOBOPOT, OMOJIOTHYECKOe pa3zHOo0Opa3uey,
UCTIONB3YS IOCTYITHBIE HH()OPMAITMOHHBIE PECYPCHI.

3aganue 2. OOocHyiTe rpaHuisl Ouocdepsl B mpenenax armochepsl, Truapochepsl,
mutochepsl. OTMETbTE IpaHULIbl OMOoCchepbl (BEpXHsS TpaHHIla B aTMOC(epe , HIKHSSI TPaHULa B
OKeaHe, HWKHsIsl TpaHulla B 3eMHOU Kope) Ha puc. 6.

A

Puc. 6. I'panuier 6nocheps
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3amanwue 3. PackpoiiTe Ti1aBHbIE 3aKOHOMEPHOCTH 3BOJIIOIUHN Orochepbl, TpHUIepKUBasICh
CXEMBbI OIIMCaHUsA 3TAIlOB, IIOKA3aHHBIX B T8.6JII/II_IGZ

Oran IIpoueccel Ha 3emie CymHocTb I'eonmornuecku
MPOIECCOB, UX 51
MOCTIEICTBHS nepuos
(cpokn)
1. OO6pa3oBaHue MJIaHETHI 3eMIIS.
JobuoTtnueckasi |Bo3HUKHOBEHHE aTMOC]EPHI.
IBOJIIOLIUS O0pa3oBaHre OpraHMYECKUX BEIIECTB.

[TosiBneHnue KpyroBopora
OpraHUYEeCKHX Be-
LIECTB

Bo3HUKHOBEHUE KU3HU.

2. buotnueckas |IlosiBieHre POTOCHHTE3UPYIOLIUX

3BOJIIOIUSA pacTeHui
U T.JI.
3amanne 4. Kakum 00pa3oM >KHMBOE BEIIECTBO OOECIICUYMBAET MEXaHH3M YCTOHYHMBOTO

dbyHkonupoBanus ouochepsi?

3aganue 5. B ueM oTimyre mupaMua 9uced OT MUpaMul OMOMacChl U TUPAMU/L TPOLYKITHH
(aHeprumn) ?

N300pazure B BUJE pPUCYHKOB (CM. puC.5.3)IpuUMepbl SKOJIOTMYECKUX MUPAMUI IS
9KOCHCTEM CyHIM M BojoeMa. Kakoil ypoBeHb B HKOJOTHYECKOM NHMpamMHIe MOXKET 3aHUMAaThb
yenoBek? OTBET 000CHYITE

3aganue 6. Bobruucnure , mone3yscs npaBwioM 10 %, momro sHepruu, mocTynarouied Ha
YeTBEPTHI TPO(UUYECKUHl ypOBEHB, NMPH YCIOBHH , YTO OOIIEe KOJWYECTBO SHEPIHH HA IEPBOM
ypoBHe cocTaisiio 1000 yCOBHBIX €IMHUIL.

3ananue /: [lectumua AT, Hameamuii mmupokoe npuMeHeHne Ipu 60prOe ¢ HaCEKOMBIMU-
BpenutensiMu B 1970-e rofisl, ObLI CITycTs HEKOTOpoe BpeMs 3arpenieH. OObsACHUTE, UCIIONb3Ys
puc. 5.4, moueMy 3TO IPOHU3OIILIO.

3aganue 8. DkocuctemMaMm U Ouocdepe, Kak TIN0OANbHOM 3KOCHCTEME, MPHUCYILE TaKoe
CBOWCTBO, KaK YMEPKEHTHOCTh. BpIOepuTe MpaBmiIbHOE OTpE/IeNIeHNE 3aKOHA SMEPHKEHTHOCTH

a) Cnaraemble 11€JI0T0 He OKa3bIBAIOT HA €0 CBOWCTBA HUKAKOTO BIIMSHUS.

0) Llemoe nmeeT 0coObIe CBOMCTBA , OTCYTCTBYIOIIHE Y €TI0 YacTei.

B) Llenoe ecTb cyMMa ciararomx ero COCTaBHbIX yacTel.

Bo3ankHoBeHue

JKU3HU Bo3HukHOBeHHE YeIOBEKA
HEXUBOE |:> KUBOE |:> 4YeJI0BEUYECTBO
«IIepBas «Bropas «Tperpa
MIPUPOJIa» IPUPOJIA» IPUPOJIA»

\ 4 A
YckopeHne KpyroBOpOTOB BEIIECTB M ITOTOKOB SHEPTUH

Puc. 7. Monens sBomoruu 6uocdepst (mo .M. IIsen, H.A. Jlo6potuna «buocdepa u
4yenoBedecTBoy, 2004)
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3amanune 9: K mpoueccam , mpoucxomsmmM B Ounocdepe, 4acTo MpUMEHSIOT npuHimn Jle
[latense — bpayHa, U3BeCTHBIN BaM U3 Kypca XUMUH, I OOBSICHEHHS IPUYUHBI MTOAJCPKAHUS B
Oorocdepe ypaBHOBEIICHHOTO TUHAMHYECKOTO COCTOSIHUS. BeeoOimas CBs3b SBICHHIA BEJET K TOMY,
4TO KaXI0e H3MEHEeHHe B Ouocdepe MOXKEeT MOoBJIeYbh 3a COOOH Jpyrue, 4YacTo COBCEM
HeOXHIaHHble mocieAcTBruss. C MOMOIBI0 pHc. 7 M300pasuTe CXeMy B3aUMOJCHCTBUN MEKIY
KOMIIOHEHTaMH OKPY>Kalollel cpeibl, mpoueccaMu M siBiaeHUsMU. CTpelkaMu U MYHKTUPHBIMU
JUHUASMU O00O03HAYbTE TPSMbIC U OOpATHBIC CBS3H, MOCICICTBHS U JAPYTHE B3aUMOJCHCTBHS WU
OTBCTHBIC pCaKIIU MMPUPOJHBIX OGT:GKTOB, KOTOPBIC CHUTACTC HGOGXOI[I/IMBIM OTMECTUTD.

3amanue 10
1. CocTtaBuTh cXeMy MHIIEBOW M€K W3 TEPEUYUCICHHBIX OPraHU3MOB, O003HAYHTH

TpO(l)I/ILIeCKI/Ie YPOBHU U JaTb UM OIPCACICHUA, YKa3daTb, K KAKOMY THUITY OTHOCHTCA NHIICBAA

OCIIb:

2.

a) TMYUHKH NMaJalbHBIX MyX, MEPTBOE KUBOTHOE, JISTYILKA, OOBIKHOBEHHBIH YK;
0) nuca, TpaBa, KPOJIUK;
B) JINCTOBAs MOJCTHIIKA, JOKACBOU YepPBb, ICTPEO-NIEpEneNsITHUK, YePHBINA APO3/;
r) 00XKbs1 KOPOBKA, TJIsI, COCHA, HACEKOMOSIHAS NITUIIA, TTAYK;
1) KyJHK, OeperoBasi yIuTKa, COPOKa, (DUTOMIIaHKTOH;
€) 3eMJIepoiiKa, 10KI€BOM YepBb, OMaBIIIas JIMCTBA;
) 3eMIIepoiiKa, ayk, HeKTap, COBa, MyxXa; 3) KOpoe, ASTeN, IPeBECHHA;
1) MBIIIIb, 32511, CEMCHA;
K) JMYMHKHA HACEKOMBIX, TOp(, Xapuyc, Oenblii MeIBeIb.
Ha puc. 8 moka3anbl MOTOKH 3HEPTUH, TPOXOIAIICH Yepe3 HeOOIBIIYIO YacTh JTYTOBON
9KOCUCTEMBI:
a) KaKoBa BAJIOBAs TICPBUYHAS TIPOAYKIIHS 3JIAKOB U Pa3HOTPABHS?
0) kakoBa 3¢ ekTUBHOCTh (HOTOCUHTE3A, T.€. MPEOoOPa30BAHUS MOCTYMAONIEH COTHEUHOM

SHEPrUM B BAJIOBYIO MPOJYKIUIO?

B) UeMy paBHa MPOIYKIIHs TayKOoOOpa3HbIX? T') YeMy paBHA MPOAYKIUS CAPAaHYOBBIX ?

1) CKOJIbKO 3HEPTUHU TePSeTCs IPU JbIXaHUH U BBIIETICHUH (EKaIUi y MOJIEBBIX MbIIIEH?
€) KaKue OPTaHu3MBbl SBISIOTCS IPOAYIIEHTaMU?

)K) KaKue OpraHu3Mbl ABJIAIOTCA IICPBUYHBIMU KOHCYM@HTaMI/I?

3) KaKue OpPraHUu3MBbI SIBISIFOTCSI BTOPUYHBIMU KOHCYMEHTaMu?

1) KaKue OpraHu3Mbl OTHOCATCS K aBTOTpodam, reTepoTpodam?

3. Jlnda skocucTeM, yKa3aHHBIX B TaOJs. 1, paccuMTaTh YMCTYIO MEPBUYHYIO MPOAYKIHIO,
NPOAYKTUBHOCTh coolmiecTBa. CpaBHUTH IKOCHCTEMBI. llosgcHUTH, Kakue cooOliecTBa
SBIISIIOTCS CTAOUJIBHBIMU U TIOYEMY.

Tabmuna 1
I"ooBas poayKIKs B SKOCUCTEMAX, KKaJl/ M% B TOJL
IToka3zatens Okocucrema
MOTOKA
DHEpPruu ITone ITocanxa | CocnoBblil | bonbmoit | [loxxaesoit |I[IpuOpesxHbiit
B

9KOCUCTEMAX | JIIOIIEPHBI | COCHBI Jec pyuei Jec IIPOJIVB

Banosas

nepBUYHas

ITPOYKIIMS 24400 12200 11500 20800 45000 5700

Hpixanue

aBTOTPO(OB 9200 4700 6500 12000 32000 3200

Jprxanue

reTepoTpod

OB 800 4600 3000 6800 13000 2500

C MMOMOIIIbIO PUCYHKOB BBIITOJIHHUTL CJICAYIOIIUC 3aIaHUA:
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a) B MUpaMujie A TIEpBUYHBIC MMPOAYIIEHTHI (PACTEHUS) — OPTaHU3MbI MaJIBIX Pa3MEpPOB, a
YUCJICHHOCTD UX BBIIIC YUCICHHOCTH TPABOAAHLIX KUBOTHBIX. Omnuiure u O6’b$ICHI/ITe pasiinuusa
Mexy nupamuaamu A u b;

0) XryTukoBble mpocTeiimme Leptomonas Napa3sUTHPYIOT HA MEJIKUX HACEKOMBIX,
TBICSIYM UX MOTYT OBbITh HaiijleHbl B oAHON Onoxe. IlocTpoiiTe mupamMuay YHCIEHHOCTH Ha
OCHOBE CIICAyIOIIeH THINEBOM IeMH: TpaBa — TPaBOSJIHOEC MICKOMHTamIee — Omoxa —

Leptomonas;

B) JaiiTe 00BsICHEHUE pa3Inyus Mex 1y nupamMuaamu A u B.

<—— Koncymenmui 2-20 nopsioka —»

<4— Koucymenmul 3-20 nopsioka

<4— Koncymenmnwi 1-20 nopsoxa —»

<— [Ipodyyenmul >
<«——— Koncymenmul 3-20 nopsaoka
<4—— Koncymenmut 2-20 nopsioka
<— Tpasosionvie
<4+— Pacmenus
Puc. 8. Dxonoruueckue nupamuibl YUCIEHHOCTH
5. [Tonp3ysiCh MpPaBUIOM 3KOJIOTMYECKOW MHUPAMUIBI, IMMOJCYUTANTE, Kakas IUIOLIAb

COOTBETCTBYIOLIETO OMOreOL€HO3a MOKET BBIKOPMUTH OAHY OCOOb MOCIJIEHETO 3BEHA B
ey TUTAHUS:
a) IUIAaHKTOH — HeXUIIHas pbida — myka 10 kr;
0) IIaHKTOH — HEXMIIHAs pblba — ckoma 5 Kr;
B) IJIAHKTOH — HEXMIIHAs pbIOa — OpiiaH-0eI0XBOCT 6 KT;
) pacteHust — 6€CIO3BOHOYHBIE — Kapm 3 KT.
buonoruueckas npoayKTUBHOCTH IIaHkTOHa 600, noHHOM pactutensHOocTH 1000 /™’ B
roj (B mepecyere Ha CyXyl OMoMaccy).
6. [lo naHHBIM, OpUBEJEHHBIM B Tabn. 2, ONpeNeNuTh, Kakod U3 BUAOB Ooisee
3¢ (HEKTUBHO UCIOIb3YET SHEPTUIO UMM HA POCT U HAKOIUIEHUE KHUPOBBIX 3aI1aCOB.

Tabmuna 2
[Tpoaykims, TeIC. KaJl/ Ta
Bun Kopm Bropuynas
OoTpeOICHHBIN YCBOEHHBIN IPOJYKIUS
Maublii cyciamk 535 427 40
CTenHo# cycnuK 278 206 54

7. Ilo nanubiM Tabd. 3 paccuuTaTh KOJTUYECTBO YCBOCHHOU MUIIM M Ty YaCTh YCBOCHHOM
MUY, KOTOpas WAET Ha MeTaboIM3M M Ha mMpUpocT 6umomacchl. Ha 4to pacxomyetcs: Gomblas
4acTh YHEPTUU U
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B nonynycthine [Ipukacnusi, Kr/ra Cyxoi Macchl

Tabmanma 3
[Tokazarenu TpoduuecKoil NeATETHPHOCTH CYCIUKOB

l'on Ypoxait N3baro KopmoBsie DKCKpe- [Tpupoct
pacteHuit CyCIIUKaMU OCTaTKH MEHTBI O6romacchl
NONYJISIUN
2005 1320 250 115 21 4,3
2006 790 280 95 12 2,9
2007 1540 410 255 17 2,3

8.3Has MpaBUJIO ECATH MPOLEHTOB, PACCUUTANTE:

A. CKOJBKO HYXHO TpPaBbl, YTOOBI BBIPOC OJWH OpENl BECOM 5 KI. YPOBHHU NHILIEBON
LENU: Opell, TPaBa, 3asill.

b. Ckonpko nmoHagoOuTCs (UTOIIAHKTOHA, YTOOBI BBIpOCHIA OjAHA HIyka BecoM 10 Kr.
YpOBHU MUIIEBON LENH: 300IUIAHKTOH, MEJIKHE PBIOBI, IIyKa, OKYHb, (PUTOIIAHKTOH.

B. Ckonbko noHamooutcst puroriankToHa, 9YToObI BEIpOC 0auH Measeab BecoM 300 Kr.
YpOBHU NUIIEBOH IEMH: TOCOCH, MEIIKHE PHIOBI, MEABE/Ib, 300ILIAHKTOH, (PUTOTUIAHKTOH.

I'. Ckonbko moHao0UTCss PUTOIIIAHKTOHA, YTOOBI BBIPOC OJIMH CUHUN KUT BecoM 150 T.
YpOBHU NUIIEBON IENH: CUHUN KUT, (PUTOIJIAHKTOH, 300TLJIAHKTOH.

9. CooTHecuTe MOHATHUS, 0003HAYAIOIINE PA3IUYHBIEC CIIOCOOBI JOOBIBAHME MUY, C UX
OTpeIeNICHUsIMU U PACITUIIINUTE B OTYETE:

a) Mmapasur;

0) pubTparop;

B) XUIIIHHK;

') cobuparerb;

1) IacyIUHCS OPraHU3M.

Onpenenenus:

A. OpranusMm, KOTOpBI aKTHBHO pa3bICKMBA€T M YOWBAaeT OTHOCHTEIHHO KPYITHBIE
KEPTBBI, CIIOCOOHBIE yOeraTb, IpsATaTbCS WK CONPOTHBIIATHCS.

b. Opranusm (MMeromuii, Kak MpPaBUiIO , HEOOJBIINE Pa3MEphl), KOTOPBIA HCIIOIB3YET
KHUBBIE TKaHU WIM KJIETKUH JIPYroro OpraHu3Ma B KauecTBe HCTOYHUKA IMUTAaHUS M CPEAbl
oburtanus.

B. Opranusm, KOTOpbIil NOMIIOMAET MHOTOYHMCICHHbIE MUIEBbIE OOBEKTHI, KaK MPaBUIIO,
PacCTUTENBHOTO MPOUCXOKIEHHS, HA KOTOPbIE OH HE TPATUT MHOTO CHUJI.

I". BonHoe ®HBOTHOE, MpOLIeKHUBaAOLEe yepe3 cedst BOAY C MHOTOUNCIEHHBIMU METKUMHU
OpraHu3MaMH, KOTOPbIE CIyXKaT eMy IMHILEH.

J1. Opranusm, KOTOpBIH Pa3bICKUBAET U MOENAET OTHOCHUTEIIBHO MENKHE, HECIIOCOOHbBIE
yOeratb U COMPOTUBIIATHCS MHUIIEBBIC OOHEKTHI.

10. HazoBute THN NHUIIEBBIX OTHOWIEHWH (mapasuTusM, (GuUiIbTpanus, XUIHUYECTBO,
coOupaTrenbCcTBO,  MacThba),  KOTOPBIH  COOTBETCTBYET  CIEAYIOIIMM  Mapam
B3aUMO/ICHCTBYIOIINX OPraHU3MOB, M PACIIUIINTE B OTYETE:

a) 3as11 — KJIeBep; 0) AATENT — KOPOEbI; B) TUCa — 3asIl; T') YEJIOBEK — acKapua; 1)

MeJIBe/Ib — JIOCh; €) ME/IBEIb — JIMUMHKHU MTUEIT; ) CHHUNA KUT — IJIAHKTOH; 3) KOPOBa —

TUMO(EEBKa;

1) rpulO-TpYTOBUK — Oepesa; K) Kapl — MOTBLUIb; JI) CTPEK03a — MyXa; M) MOJUTIOCK

0e33y0Ka — mpOCTEeHIINe; H) TS — IABEJb; 0) TYCEHUIIa CHOMPCKOTO MISIKOMPSia —

MUXTA; 1) Ky3HEUHK — 3JIaK MATJIMK; p) TyOKa — IPOCTEHIIINE; C) BUPYC TPUIINA —

YEJIOBEK; T) KOaJia — dBKAJIUIIT;

y) XOJIepHbIl BUOPHOH — 4eJIOBEK; (h) 00Kbsl KOPOBKA — TJIsl; X) MypaBbeI — TEPMUTHI.

11. [IpounTaiiTe CHUCOK OPraHW3MOB, COCTaBbTE TAOIUIY U YKAKWTE, K KaKUM W3
NEPEYHCIICHHBIX TPYII OHH OTHOCSTCS.

['pynmbr:
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A. ®utodaru. b. 3oodaru. B. [Tapa3utsr.

I'. Cumbuontsl. 1. lerpurodaru.

Crnucok opraHu3MoOB: BOJIK, majoyka Koxa, pocsiHKa, UKCOAOBBIM KIIEIN, IIyKa, caMKa
KoMapa, CJOH, OblYMH 1eneHb, AagHHSA, TOXKIEBOH YepBb, JIMUYMHKA HABO3HOH MYXH,
KOJIOPAJICKUH JKYK, KPOJIUK, paK, pbICh, IPUO-TPYTOBUK, OBIIA, KapIl, KIyOEHbKOBBIE OaKTEpUU,
KyK-CKapabeil, mog0epe30BUK.

12.CoctaBbTe Tabnuily, BIOpaB MpeajgaraeMble MOHSATHS U COOTBETCTBYIOIINE UM
ONPEAEIICHUS TUIIOB BO3/ICHCTBHUS.

ITousatue Onpenenenue
[lonsrtus:
a) MyTyanusMm (CuMOuno3); 1) KOMMEHCAJIU3M;
0) HeUTpaIu3M; €) KOMMEHCaIN3M (HaxJIEOHUYECTBO);
B) KOHKYpPEHLUS; ) Mapa3suTU3M;
') aMEHCAJIU3M; 3) XUILHUYECTBO.
Onpenenexus:

A. B3aumogeiicTBre IBYX WM HECKOJIBKUX 0COOEH, MOCIeICTBUS KOTOPOTO [Tl OHHUX
OTpHULATEINbHBI, a JJIsl APYTUX 0e3pazIuyHbI.

b. B3aumogeiicTBrie IByX UM HECKOJIBKUX 0cO0eH, MpU KOTOPOM OJHU UCIOIB3YIOT
OCTATKH MU APYTUX, HE MPUUUHSS UM BpeJa.

B. B3aumoBbIroiHOE B3aMMOCHCTBHE BYX WIJIM HECKOJIBKUX OCOOEH.

I'. BzaumopeiicTBue ABYX MM HECKOJBKHUX OCOOEH, IPU KOTOPOM OJIMH IPETOCTABIISET
yOexuIla APYruM U 3TO HE MPUHOCUT XO3SIMHY HH BPe/a, HU MOJIb3bI.

. CoBMecTHOE 0OUTaHME IBYX 0COOEH, HETTOCPEACTBEHHO HE B3aUMOICHCTBYIOIITUX
MEXy COOOH.

E. BzaumonelicTBre IByX WM HECKOJIBKHX 0COOEH, MMEIOIINUX CXOAHBIE TOTPEOHOCTH B
OJIHMX U T€X K€ OPTaHMUYECKUX PEeCcypcax, 4YTo MPUBOAUT K CHUYKEHUIO )KM3HEHHBIX MOKa3aTenei
B3aUMO/ICHCTBYIOIINX OCOOCH.

7K. B3auMogeiicTBrue ABYX MM HECKOJIBKUX OPraHU3MOB, IMPU KOTOPOM OJIHU MUTAIOTCS
KUBBIMM TKAHSAMH WIM KJIE€TKaMU M TOJY4aloT OT HUX MECTO MOCTOSIHHOI'O WJIM BPEMEHHOI'O
oOuTaHusl.

3. B3aumopeiicTBue 1ByX UM HECKOJIBKUX 0COOEH, P KOTOPOM OJHM MOENAI0T APYTUX.

13. BzaumopnelicTBUe JBYX OPraHU3MOB TEOPETUYECKH MOKHO NPEACTaBUTh B BHJE
MapHBIX KOMOMHAIINI CUMBOJIOB «+», «—» U «O», T1e «+» 0003HauaeT yaydiieHHe MOJIOKEHHS
JUIS OpraHm3ma, «—» — yxyamenue u «0» — OTCYyTCTBME 3HAUMMBIX WM3MEHEHHH TpU
B3auMojecTBuu. (OO003HAYbTE TMpeJiaraeMble  THIBI  OMOTHYECKHX  B3aUMOJCHCTBUMN
(XMIIHUYECTBO,  MyTyainu3M  (CUMOMO3),  Mapa3uTuU3M, HEUTpalu3M, KOHKYpPEHIHS,
KOMMEHCaJIU3M (HaxJ1eOHUYECTBO), aMEHCAIN3M, KOMMEHCAJIM3M) COOTBETCTBEHHBIMU MTapHBIMU
KOMOHMHAIIMSIM CUMBOJIOB «+», «—», «O». [IpuBeauTe mpuMepsl 3TUX B3aUMOOTHOIIICHUH.

14. PaccmoTpute rpaduk 3aBUCHMOCTH YUCIEHHOCTH 00KbEi KOPOBKU OT TEMITEPATYPHI
OKPYKAaIOIIEeH Cpebl.
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YUCneHHOCTE

ocobn ‘

120 4
100 1
B0 1
60 -
40 -

204

1 1 1 1 1 1 L L 1 L
5 0 5 10 15 20 25 30 356 40 45 50 55 tC

YkaxuTe cleayoiue napaMeTpsl:
A. TemniepaTypa, onTUMalIbHAas JJIs 3TOT0 HacekoMoro. b. Jlnanazon temmnepaTyp 30HbI
ONTUMYyMa.
B. lnanason temneparyp 30HbI neccumyma (yraetenust). I'. JIBe KpuTudeckue TOUKH.
J. Ilpeaensl BBIHOCIMBOCTH BHUJIA.
KoHTpoJIbHBIE BOIIPOCHI

Yro Takoe sxocucrema’?

Kak nogpasaensercs no Tumy nUTaHus OMOTUYECKUN KOMIIOHEHT?

[TacTOuILHBIE U 1ETPUTHBIC MUIIEBHIC LIEH.

Tpoduyeckue ypoBHU NUIIEBBIX LIETIEH.

OKOJIOTM4eCKUe MUPaMUJIBIL.

[IponyKTUBHOCTB 3KOCUCTEMBI.

YHuBepcanbHasg MOJENb [I0TOKA JHEPTUU B DKOCUCTEMAX.

NoabkowhE

Hoocgepa

4,5 mulpa €T DBONIOLUM NPUBEIM Hally IUIAHETY K IJIaBHOW BEPIIMHE — BO3HUKHOBEHHIO
paszyma , ¥ Tenepb pa3yM CTaHOBHUTCS TJIaBHBIM (PaKTOPOM, ONPEAEISAIONIUM BECh X0/ ajlbHeHen
9BOJIIOLIMH 3EMIIN.

[lonsitne «Hoocdepa» OTHOCUTENBHO HOBOE, OHO HE TOJIYYWIO OKOHYATEIbHOTO
OOIIENPUHATOTO CMBICIOBOrO 3HaueHMs. B HacTosIIee BpeMst MOKHO BBIJICIIUTh TPU UCTOJIKOBAHHUS
TepMHUHa «HOOC(hepay:

[Tonsatue «Hoochepa» Kak «MBICTAIMUN coi 3eMiIn» BBEICHO (paHIly3cKuM (puiocohpom
n a"Tponosnorom IIeepom Telsspom ne lapnenom B 1925 r., oueBuaHO, o BausHueM uaei B.1.
BepHaznckoro
2. o6uoctepe. B nepuon 1922-1923 rr. Bepnaackuii uuTtan nukia jJekuuid mo Ouocdepe B
Cop6onne (ITapmx-ckom ynuepcutere), u Teitsipom ae [llapaen O6bu1 XOpoOIIO 3HAKOM C PYCCKHM
YUEHBIM.

B.M. Bepnanckuii, 3aMMCTBOBaB yJIa4yHbIi TEPMUH, Npuial emy Apyroid cmsicia. OH
noApasyMmeBan moa Hoochepoil dacTh Omocdepsl, MpeoOpa3oBaHHYI HAYYHBIM TBOPYECTBOM
YeJI0BEKa.

B xonmne XX cromerust Hoochepa paccMaTpuBaeTcs HE Kak 3eMHas 000J04YKa, a Kak BCE
IIPOCTPAHCTBO, B TOW WJIM WHOW CTENEHM OXBAauYE€HHOE JEHCTBHEM delloBedyeckoro pasyma. K
Hooc(epe OTHOCAT U Ty 007acTh KOCMHUYECKOIO MPOCTPAHCTBA, KOTOPAs K HACTOSIIEMY BPEMEHU
JOCTUTHYTAa KOCMHYECKUMHU Kopabmsamu. B.M. BepHanckuii mokasan, 4TO Bechb XOJA Pa3BHTHSA
O6uocdeprl Beql K pa3BuTUO pazyma. OH cuMTang, 4TO MOSIBIEHHE CO3HAHUS — II0Ka3arenb
(bopMHpOBaHHUs HOBOI IUTAHETAPHON CTPYKTYPbI, HOBOM reocepsl — ceprl pasyma.
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B.M. Bepnanckuit mumcam: «Bce cTpaxu W pacCykACHHS... O BO3MOXXHOCTH THOEIH
[UBUJIM3AI[UN CBS-3aHBI C HEJOOIEHKOW CWJIBI W TJIIYOMHBI T'€OJOTHYECKHX IPOIECCOB, KAKUM
ABIISIETCS IPOUCXOSAIINI HbIHE, HAMH MTEPEeKUBAEMBIi, epexo 6nocdepsl B Hoochepy».

3ananue 11: Hoocdepa (B ociioBHOM nepeBojie - cdepa pasyma) - BhICIIAS CTaIusl Pa3BUTHUS
ouoctepsl . 10 chepa B3auMOACHCTBHS MPUPOILI U OOIIECTBA , B Mpejesiax KOTOPOl pazymMHast
YeloBevecKasi JIESATEIbHOCTh CTAHOBUTCS TJABHBIM, OINpEAesomuM (akTopoM pa3Butus. B.U.
BepHaackuil, BBISIBUB I€0JIOTMYECKYIO U IJIAHETAPHYIO POJIM KUBOT'O BEILIECTBA, BBIJICIUI YEJIOBEKA
KaK MOIIHYIO TEOJOTHMYECKYI0 CHITY. YUEHBIH MHUCAJN, YTO CTAHOBJICHHE HOOC(HEphl «ecTh He
CIy4yallHOE SBJICHME Ha Hallell IUIAHETe», a «IPUPOJHOE SIBIICHHE», BEIb YEJIIOBEK H3MEHUI
«BEUYHBIN Oer reoXMMUYecKuX IMUKIOB». Ilo kakum mpusHakam , mo mHeHuto B.M. Bepnajackoro,
MOKHO CYyAHUTH O mepexone ouocdepsl B Hoochepy ? s oTBeTa Ha STOT BOMPOC UCIOJIB3YHTE
JOCTYITHBIC HHPOPMAITMOHHBIE HCTOYHUKH.

3amanue 12: MecTopoXaeHHUsl CBHUHIIA, PTYTH, ypaHa, KaMeHHOro yris, HedTu, rasa
0o0pa3oBaJiuCh B JAJIEKOM TIe€OJIOTMUYeCKOM mponuioM. OHM HHUKOIJla HE Y4YacTBOBald B
€CTECTBEHHOM OMOC(EepHOM KpyroBOopoTe, OJHAKO MOCIE TOr0, Kak ObLIM BOBJICYEHBI YEJIOBEKOM B
XO3UCTBEHHYIO JICSITEIIbHOCTh, OKA3aJIMCh BKIIOUEHHBIMU B OHOTC€OXUMHUYECKHH KPYroBOPOT
3emnu. [Ipoananusupyiite, yeM 0O0yciOBIEHAa MOTPEOHOCTH YENOBEYECTBA B ITHX IOJIE3HBIX
MCKOIIa€MbIX, Ha KaKOW MPUOJIM3UTEIBHO CPOK UX XBATHUT, KAKOE€ KOJIMYECTBO OTXOJOB 00Opa3yercs
npu ux Jo0bde, mnepepaboTKe, TPAHCIOPTUPOBKE W OIEHUTE OIMACHOCTh IPU BOBJICYECHUU
COCIMHEHUH CBUHIIA, PTYTH, YpaHa, yriiepoja B OnocepHbie KPYTOBOPOTHI.

3amanue 13: Ilytu cmaceHuMss W pa3BUTUSL YEJIOBEUECTBA B YCIOBUAX ILIAHETAPHOTO
HKOJIOTUYECKOT0 KPU3UCA PACCMATPUBAIOTCS YUCHBIMU-(PYTYpOJIOTaMU B HECKOJIBKUX BapHaHTaxX:

a) yueHble yxe B Onmkaiiliee BpeMs H300pETyT HOBBIE CHOCOOBI TMOJTYYEHHS JEIIeBON
SHEPTUM M TPUAYMAIOT JOJTOBEYHBIE CylNepMaTepHasibl, Ha MPOU3BOJICTBO KOTOPBIX HE
noTpedyIOTCs HEBO30OHOBIISIEMBIE PECYPCHI, & TOTOMY HE ClIe[lyeT MX SKOHOMUTH ceifuac;

0) moJIe3HbIE UCKOIIAEMbIE TPATATCA, @ OKPY’KAIOIIas cpejia 3arps3HAETCs TaK CTPEMUTEINBHO,
YTO HET HUKAKOM HAJEX/Ibl Ha BbDKMBAHUE YEJIIOBEUECTBA B YCIOBUAX HAIBUTAIOLIEIOCH
100aTBHOTO IKOJIOTHYECKOTO KpU3HUCa, BeAb KPYIMHBIA OW3HEC, OT BJIACTH KOTOPOTO 3aBUCAT BCE,
HUKOTJIa HE 3aX04eT CHHU3UTh MpPUOBLIb, YTO HEW30ekKHO TpPHU OpraHU3alluU CEepPhE3HBIX
MIPUPOIOOX PAHHBIX MEPOIIPHUSATHIA;

B) UeJIOBEYECKas [UBIIIM3AIMS COXPAHUTCS, €CIIM TOKOJIEHHSIM, KOTOpbIe TPUIYT TOCTE HAac,
JIOCTAHETCs <«OKUBash» IUIAHETa U JOCTATOYHOE KOJUYECTBO PECYPCOB , HO JUJISl ATOI0 HEoOXoauma
rapMOHM3aIMsl B3aMMOOTHOIICHHWI 4YelOBEKa W MPHUPOMABI, CO3JIaHUE OOIIeCTBa YCTOHYHBOTO
pPa3BUTHS, T. €. TAKOT0, KOTOPOE PAaBHOMEPHO YBEJIMYMBAET OJAarocoCTOsHUE JIIOJIEH, HEe pa3pylas
OKpyxkaromeid cpeapl. Kakoil W3 BapmaHTOB KakeTcss BaM HauOoniee peanucTudHbiM? OTBeET
obocHyiiTe.

dopma OTUYETHOCTH:
®DopMoii 0TUETHOCTH TI0 TabopaTopHOi padoTe sBnsieTcss OTYeT, KOTOPBIM TOMKEH COAECPKATh L1eTh
paboThI, pacyeThl, PE3YIHTAThI, BEIBOJIBI.
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1. EmenbsnoB, A. I'. OCHOBBI IPUPOIONIONIB30BaHUS : y4eOHUK Ji7Is BYy30B / A. I'. EMenbsHOB. - 4-¢
u3 1., crepeotun. - Mocksa : Akanemus, 2008. - 304 c.

2. lotienko, A. M. MamuHsl 1 000pyTOBaHUE MPUPOI000YCTPOHCTBA M OXPAHBI OKPYKAFOIICH
cpensl ropoja : yueb. mocodue st By3oB / A. U. Jlouienko, B. A. 3oToB. - MockBa : Beicmas
mikomna, 2007. - 519 c.

3. Beromkun, A.I'. OCHOBBI HHKEHEPHOU IKOIOTHH [ DIEKTPOHHBIN pecypc] : yuebd. mocobue / A.T.
Beromkuna. — Dnektpon. ngaH. — Cankt-IletepOypr : Jlans, 2018. — 332 ¢. — Pexum gocryna:
https://e.lanbook.com/book/107280

4. Beromkun, A.I'. TexHnueckue cpeacTBa HHKEHEPHOU 3KOJIOTHH [ DIIEKTPOHHBIN pecypc] : yueO.
nocobue / A.I'. Beromkun. — DnektpoH. gan. — Cankr-IlerepOypr : Jlanp, 2018. — 424 ¢. —
Pexxum moctymna: https://e.lanbook.com/book/107281
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JlononHuTeNbHAS TUTEpATypa

1. ®enoposa, A. WM. IIpakTHKyM MO SKOJIOTUM M OXPaHE OKPYXKAIOIIECH Cpenbl : ydeOHOoe mocooue
s By3oB / A. U. ®enoposa, A. H. Hukonsckas. - Mocksa : Biagoc, 2001. - 288 c.

benos, C. B. bezonacHOCTh KU3HEACATEIIPHOCTA W 3alllTa OKPYXalomel cpeanl (TexHochepHas
0e30macHOCTh) : yueOHuK ais OakamnaBpoB / C. B. benos. - 3-e u3n., ucnp. u gom. - M. : FOpaiir,
2012. - 682 c.

2. Koncrantunos, B. M. Dkojoruueckre OCHOBBI IIPUPOJIONOJIB30BaHus : yueO. mocodue / B. M.
Koncrantunos, 1O .b. Yenumge. - 5-e¢ u3z., crepeorun. - Mocksa : Akagemus, 2006. - 208 c.

3. laneniepun, M. B. Dkonorudeckue OCHOBBI IPUPOIOIIONIL30BaHus : yaeOHuk / M. B. INanbniepus.
- Mockga : ®opym; Uudpa-M, 2004. - 256 c.

4. KoncrantunoB, B. M. Oxpana npupossi : yaeOnuk / B. M. KoncrantuHoB. - Mocksa :
Axanemus, 2000. - 240 c.

5. Epemuenko, O. 3. Yuenue o 6uochepe : yued. mocodue miis By30B / O. 3. Epemuenko. - 2-e u3n.,
nepepad. u jgor. - Mocksa : Akagemusi, 2006. - 240 c.

KoHTpobHbIE BONIPOCHI /i1l CAMOIPOBEPKHU

1. Yem otiinuaercst MpoU3BOJCTBO MPOAYKIUU B OMOC(epe eCTECTBEHHOW IKOCHUCTEMOM OT
MIPOU3BOJICTBEHHON JESITENFHOCTH, OCYILIECTBIISIEMOI YEIOBEKOM B arpodKocucTeme?

2. OpraHu3Mbl pacTeHH, )KUBOTHBIX U YenoBeka Ha 50-95 % cocToAT W3 BOABI M BKIIIOYAIOT
okono 70 XxuMuYeckux 37eMeHTOB. Kak 3TO CBA3aHO ¢ KOHIICHTPAIIMOHHON (YHKIUMEH >XKUBOTO
BeliecTBa B Onocdepe?

3. Atmocdepa, ruapocdepa u autocdepa CBI3aHbl MEXy COO0H U B3aUMOICHUCTBYIOT Yepes:

a) MoYBYy; 0) BUXpH BO3/1yXa; B) MOTOKHU BOJBI; T) Onochepy.

4. Kakue atmocdepHble ra3bl UMEIOT IPEUMYIIECTBEHHO OMOTEHHOE MTPOUCXOXKICHHUE:

a) KUCIIopo; 0) BOJOPOT; B) O30H; T') TEIIUI; 1) a30T; €) aproH; JK) YIIICKHCIIBIN ra3;

3) OKCHJIBI CepBI; 1) OKCHUJIBI a30Ta.

1.YenoBek JOKEH TEpEeHTH OT TO3WIMH aHTPONOLEHTPU3MA K  OHOLEHTPU3IMY
(9KOIIEHTpHU3MY), MOCKOJBKY OH — 4YacThb Ouocdepbl, KoTopas (OpMHpPYET Takue YCIOBUS €ro
KHU3HH, KaK:

a) CWJia TArOTEeHUs 3eMJId, YUCTask BOJIa, 030HOBBIN IKpaH;

0) kuciaopo1 aTMoc(hepsl, MAarHUTHOE 110J1€ 3eMJIH, TUI0A0POIHAS 10YBA;

B) IJIOJOPO/IHAS [TOYBA, YUCTasl BOJIA, TPUTOIHBIN JIUIs IbIXaHUs aTMOC(EPHBINA BO3YX;

T') TUTOIOPOJTHAS TTI0YBA, YNCTAst BO/IA, OJIarONPHsITHBIA KIIMMAT, TPABUTAIIHSL.

2. buonornueckuit (Manblif) KpyroBOpoT SBJISIETCS (PyHKLMEH:

a) cooO1IecTBa MPOU3BOIUTEIIEH U PA3PYIIUTENICH OPTaHMYECKUX BEIIECTB;

0) cooOriecTBa MPOU3BOAMUTENEH U pa3pyIINTeNiell OpraHMUECKUX BEIIECTB;

B) COOOIIIECTBA MTPOIYIIEHTOB U KOHCYMEHTOB;

I') cooOl1ecTBa MPOU3BOIUTENEH, TOTPeOUTENEH U pa3pyIInuTesiel OpraHMueCKUX BEIIEeCTB.

7. B 3arps3HEHHON TECTUIMIAMHU DKOCHUCTEME Jyra BpEIHBIC BEIIECTBA HAKAIIMBAIOTCS B
HanOOJIBIIEM KOJIMYECTBE B OPraHU3Max:

a) pacTeHuii; 0) TPaBOSITHBIX JKUBOTHBIX; B) XUITHUKOB; T') HACEKOMBIX-OIBUIUTEIIEH.

8. B s)xuBOM BemiecTBe 6Mocdepsl 3eMIH B HaUOOJIbIIEM KOJIMYECTBE IPUCYTCTBYIOT:

a) yriiepo/, BOJOpo, KanbIui, hocdop;

0) yrieposa, a30T, KUCIOPOJI, BOJOPOS;

B) YIIIE€PO/I, a30T, KUCIOPO/I, KAJIHIA,

T) yraepoa, 030H, BoAopo/, ¢pochop.

9. Kakoe pa3BHuTHE 4€I0BEYECTBA MOXKHO CUATATh YCTOWUNBBIM:

a) Takoe, MMPU KOTOPOM OOIIIECTBO Pa3BUBAETCs, HO HE Pa3pyllIaeT CBOCH MPUPOIHOI OCHOBBI,

0) Takoe, MPM KOTOPOM MPUOPUTETHBI MHTEPECH SKOHOMUYECKOTO Pa3BUTHS,

B) Takoe, MPU KOTOPOM TJIaBEHCTBYET PEIIEHUE SKOIOTUYECKHUX PoOIeM;

T') TaKoe, MPU KOTOPOM YJIOBJIETBOPSIIOTCS MOTPEOHOCTH HBIHEIIHETO MTOKOJIEHUS JII0IeH, HO
JIMIIAIOTCS TAKOM BO3MOXKHOCTH OyIyIIHe MOKOJICHHUS
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JlaGopaTopHas padora Ned OneHka HYKOJOrHYECKOro COCTOSHHS Bo3avxa MexaHusm
00pa30BaAHNA KHCJIOTHLIX J0KICH

Llenp pabotel: yriayOiieHWe 3HaHWA 00 armocdepe, 00 DKOJOTMYECKHUX NpodiieMax,
OOYCITOBJICHHBIX ~3arpsi3HCHHEM BO3[yXa, OLCHKA 3KOJIOTHYECKOW 0e30ImacHOCTH
aTMOC(EpHOTO BO3yXa, U3yYUTh MEXaHNW3M 00pPa30BaHUs KHCIOTHBIX TOKIACH

3amaHue:
1. Tlo mpemyioKEHHOMY TEKCTy COCTaBUTHh cxeMy «MexaHu3M o00pa30oBaHUS KHUCIOTHBIX

0CaJIKOBY;

2. W3yunth ¥ mnpeAcTaBUTh rpaduyecku KUCIOTHOCTh OCAJKOB B BalleM paiioHe Ha
OPOTSKEHUH 2 HeNeNb, coOupas MOXKIb (CHEr) B YHUCThIE CTEKJISHHBIE EMKOCTHU
HEIOCPEICTBEHHO MPU BBINAIEHUU OCATKOB.

ITopsimoK BEIIOJHEHHS:

3arpsi3HeHUE BO3/yXa OKa3bIBaeT BIMSHUE Ha KIKMMAaT, 3JI0POBbE JIOJE, COCTOSIHUE OUOTHI.
HeraruBHoe BO31€WCTBHE TIPU 3TOM IPOUCXOJMT W B PE3yJbTaTe€ MNPSIMOTO KOHTAKTa C
3arpsiI3HEHHBIM BO3JIYXOM, M B Pe3yJbTaTe BBINAJICHUS 3arps3HSIONMX BEIIECTB U3 aTMochepsl, U
BTOPUYHOIO 3arpsi3HEHUsI OKpY’Karolie cpenbl . ['a3oBble BBIOPOCHI HAHOCIT HKOHOMUYECKUIA
yiep0 13-3a MOTEPH BELIECTB , KOTOPHIE MOTJIM OBl OBITH UCIIOJIB30BAHBI B CMEKHBIX OTpacisx. W3-
3a 3arps3HEHUs BO3/yXa MPOUCXOJUT pa3pylICHUE MaTepUajioB, OOOPYHOBAHHS, COOPYKCHUH,
MHOTHE MOJUIFOTAHTEI BBI3LIBAIOT OOJIE3HM M T'MOEIb JOMAIIHUX M JTUKUX JKUBOTHBIX, JIECHBIX U
KYJIbTYpHBIX pacTeHuil. [locunTaHo, 4To0 SKOHOMHUYECKHE MOTEPU OT 3a00JIEBAaHUN U CMEPTHOCTU

HIO,HGﬁ B CBA3HU C 3arpsA3HCHHCM BO3,I[y1_HHOI71 Cpeabl COCTABJIAKOT CIKCTOAHO 6 MIIpA. OOJJ1apOB
CIIA.

JKoJiorusi aTMocgepHOro Bo3ayxa

Pasmepsl atMocdepsl 10 CpaBHEHHWIO C JPYIHMMH T€OJIOTHYECKHMHU pe3epByapamMH 3eMITd
HEBEJIMKH, 4TO JIeJIaeT €€ BeChMa YyBCTBUTENIbHOW K 3arps3HeHuto. Jlaxe HeOOJbIINE U3MEHEHUS
KOHIICHTPALlMi BEIIECTB B aTMocdepe MOTYT BbI3BaTh 3HAUMTENbHBIE U3MEHEHHS €€ CBOWCTB.
ATMochepHble TOTOKH OBICTPO MEPEeMELIMBAIOTCS, MOITOMY BBIOPOCHI OT KPYIHBIX KaTacTpod
pacrpoCTpaHsIOTCS TO BCEMYy 3€MHOMY mapy. B pesynprare mepememnBaHUs OOIIMH COCTaB
aTMOC(epHOro BO3/AyXa MMeeT OJu3KMe Mokas3arenu mo Bce 3emie. PU3NYECKUMU MPUYUHAMU
MePEMEIINBAHUS SBISIOTCS: TOPH3OHTAIBHOTO — BpallleHHe 3eMJIM, BEPTHKAIBHOTO — HAarpeBaHHE
MOBEPXHOCTU IUIaHeThl. Jlyuiie BCero MpOMCXOIUT IMEpeMEIIMBAHUE BO3JyXa B HIKHEH 4YacTH
atMocdepsl — Tpomnochepe. BcenencTBue KOHBEKIIMM HArpeThlid BOJIM3W TMOBEPXHOCTH 3eMITH
BO3AYX, OyIy4dH Jierde XOJOAHOro, moaHuMmaercs BBepxX. Ha Beicote 15-25 kM aTmocdepa
HarpeBaeTcs MyTeM rorionieHns Y O-u3mydeHns KHCIOPOAOM U 030HOM. ClieICTBHEM TOBBIIICHHS
TEeMIIepaTypbl C BBICOTOM SBIISETCS XOpOIIas YCTOHYMBOCTH BEpXHEH YacTH arMmochepbl K
BEPTUKAJIHLHOMY MEPEMEIINBAHUIO, T. K. CJIOH XOJIOJHOTO BO3/1yXa BCErJa HAaXOAMTCS BHU3Y. JTa
gacTh atMocdepsl (cTparocdepa ) COCTOUT M3 JBYX CIOEB (strata-cioii). 31ech, Ha BbicoTe 25—-30
KM, KaK U3BECTHO, HAXOJUTCSI O30HOBBIN CIIOH, UTPAIOIINN PO «IIUTa» i Ornocdepsr 6maromaps
MOTJIOLEHUI0 UM OCHOBHOU 4acTh (97 %) Y@ cocraBistoniel COJIHEYHOro M3iydeHus. B cury
(bU3UYECKUX 3aKOHOB 00IIee MaBiieHre (a 3HAYUT, U OT/ACIBHBIX Ta30B) B aTMOc(epe YMEHBIIIACTCS
o Mepe yaaienus ot 3emun. CrneactBueM siisiercs TOT (akt, uro 80-90 % aTtmochepHbIX ra3zoB
HaxojaTcsi B Tporiocdepe. OcTanbHbIE HAXOIATCS B OCHOBHOM B CTpaTocdepe, a MEHbIIIe BCETO HX
B BepXHeH yacTu, me3ocdepe, noHochepe.

Kaxk m3BecTHO, TTTaBHBIMH KOMITOHEHTaMU atMocdeps! sBisitores azoT (78,084 %), kuciaopon
(20,946 %), aproun (0,934 %). 3mech W HWXKE MPHUBEACHBI JaHHBIE ISl CYXOro BO3yXa.
Conepsxanne Boabl cuiibHO Bapbupyercs (0,5—4 %). CpenHssi KOHIIEHTpAIUsl JUOKCHA yTiaepoa
CO; cocrasnser Bcero 0,03 %. Becbma Mmanas 107 (B 00BbEMHBIX HMPOLEHTaX) MPUXOAUTCS HA
WHEpTHbIE (T. €. HEAaKTUBHbIE B XUMHUYECKUX PEAKIIMSIX) ra3bl: HEOH (1,8X1073), reJni (4,6x1073),
kpurron (1,1x107%), kceron (8x10°°). Kpome Toro, arMocdepHsiii BO3LYX COEPKHUT (B 0GBEMHBIX
MPOIICHTAX ) PaJioH (6xlO’5), okcu azota (I) NoO (5x10*5), BOJIOPOJI
(5x107°), meran (1,7x107).
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XOTsl Henb3sl CcKa3aTh, YTO MEPEUUCIICHHBbIE T'a3bl HE Ba)KHBI, OJHAKO NPHU IKOJIOTMYECKOMN
OLIEHKE KadyecTBa aTMOC(EPHOTO BO3yXa OCHOBHOE BHMMAHHUE YIENSIETCS TJIaBHBIM 00pa3oM He
3TUM, a 0oJyiee PeaKIMOHHOCIIOCOOHBIM, XOTSI MU BTOPOCTENEHHBIM IO KOJHYECTBY, BELIECTBaM,
MOCTYHAIMIMM B arMochepy B pe3ylibTaTe XO3SMCTBEHHOH MeATeIhbHOCTH denoBeka. K HUM
oTHOCcsTCS okcuibl azota NO u NO,, nuokcup cepol SO,, metan CHy4, MoHOOOKCHA yriaepoaa CO u
xnopropyraeposl (npexae Beero Gppeonst CFCl3 u CF,Cly). Yacth 3THX ra30B, MOCTYMAKONINX B
atMocdepy, UMEeT NPUPOIHOE IPOUCXOXKICHUE (HAIPUMED, BYJIKAHUYECKAs ACSITEILHOCTD).

OcCHOBHBIE aAHTPONIOTEHHBIC BBIOPOCHI BPEAHBIX BEIIECTB B aTMocdepy CBS3aHBI CO
C)KMUTaHUEM TOIUIMBA HA 3JIEKTPOCTAHIMAX, B KOTEJIbHBIX, JBUTATENSIX BHYTPEHHErO CrOpaHus, a
TaKXe ¢ IepepaboTKON Py ACATEIbHOCTHIO MPEANIPUATANR XUMHUYECKON MPOMBIIIIICHHOCTH.

IMapuukoBblii 3¢ dekT — BO3MOXKHOE IMOTCIUICHHE KIMMaTa Ha IUIaHeTe 3eMiisl B
pe3ynbTare HaKOIUIGHHS B aTMocepe YIVICKHCIOr0 U JPYTrUX, TaK HA3bIBAGMbIX MapHUKOBBIX
ra3oB, OCHOBHOM UCTOYHHMK KOTOPBIX — YeJIOBEUECKasl 1eATEIbHOCTb.

Jlnokcua yriaepoja Mpo3payeH IUisi COJHEYHOTO CBETa, HO HE IMPOIYCKaeT B aTMocdepy
nH(ppakpacHoe M3IIyYeHHE 3eMJIH, T. €. BEJET ce0s MOJA00HO MOJUATHICHOBOM TUICHKE B MAapHUKE

(puc. 1).

HacTh v peugDacoN PEUBALIM NPOROIMT
SOPEA ATMOCDEPY, W HACTL 88 NOONG-
LACTCR W NOBTONHD MAMMNARTCH B0 BOEX
HANDABNEHAAX MOAEKY AN MA0HIK0BLIX
ra306. Pe3yrsTatom 31000 SBNKETCH

HACTE CONHEMON
PAAMALIM OTPAXBLTCH
JEMHOM NOBEDXHOCTRO

W aTMoCoepoun
Hal PEEAHAE JOMHOV NOSENIMOCTH W
Conneasis pe s
HYUEMMX CROSE aTMOCDEDN,
paWELIS
NPAXOMT
NEPE3 WCTYO
armocdepy Mndpaxpachar pasmaums nammaeTces

JOMHON NOBEDXHOCTHO

WALTCR IOMHOM NOBEPX
HOCTHIO ¥ HAMPEEAOT PO

Puc. 1. Cxema mapuukoBoro 3¢dekra (mo marepuasiam Ooponrropsl KOHEIT «M3menenue
TUTAHETHI)
3arpsizHeHue BO3/1yXa U 3/10pOBbE YeI0BeKa

TBepbie B3BEIIEHHBIE YaCTHUIIBI (TTBUTH) pazMepoM okoiio 10—100 MKM MOTYT comepikaTbes B
BO3JyXe B OOJBIIMX KOJMYECTBAX, XOTS BpeMsl UX MNpeObIBaHUS B aTMoc(epe HEBEIHKO, T. K.
TPaBUTALMOHHBIE CHJIBI BBIHYKJIAIOT UX OceqaTh. TaKMMH YacTUIIAMH SIBJISIFOTCS TIBLIbIIA pacTe-
HUH, MUKPOOPTaHU3MBbI U UX CIOPBI, CYXOH MecoK, ynoOpeHus, acoecToBasi, yrojpHas U IeMEHTHast
ObUTb. [ 7TaBHBIE ~ WCTOYHWUKH  TBEPABIX  B3Beced  —  METAIyPTUYECKHE  3aBOJIBI,
TETTIORJICKTPOIIEHTPAIIA, CTPOUMHIYCTPHSI, TPAHCIIOPT, HepTenmepepadbaTriBarOIie KOMOWHATHI,
3aBO/IBI 110 MPOU3BOICTBY OEIKOBO-BUTAMUHHBIX TIPETIapaToB.

[IpupoaHble HCTOYHUKM TBUIM — JIECHBIE TIOXKapbl, 3pO3Us TMOYB, BYJIKaHUYECKas,
METEOpPUTHAsI MbLIb, MOPCKas colib. [IblIb, Momaas B JIeTKUe BMECTE C BO3yXOM, HAKAIIJIMBACTCS B
opranu3Me. Ha mbuieBbIX 4acTHUIIAX MOTYT IMOCENSATHCS MHKPOOPTaHU3MBI, aJICOPOMPOBATHCS €lie
Oonee MeNKHME 4YaCTHIBI BPEIHBIX BemecTB. Hampumep, Ha caxe NPOYHO 3aKPEIUISIOTCS
KaHILIEpOTeHHbIE TMOJHapoMaTUyYecKue coeAuHeHus. Hanbonee TOKCHYHBI TBUIH, COJEpKalIue
OeNKOBBIE MOJIEKYJIBI U TIPOCTEHIIINE OpraHu3Mbl (kuBBIe U OTMepIne). OHH BBI3BIBAIOT AJUICPTHH.
JlpeBecHas, XJIOMKOBAasi, My4Has IIbLIb CO3/1al0T B3PHIBOOIIACHBIE CMECH C BO31YXOM.
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3amanne 1. Omnpenenure TOHATHS «aTMocdepa, 3arps3HeHHuE aTrMochepbl, MapHUKOBHIN
s dekr, mapHukoBble Ta3bl, cMor JlonmoHckui, cMmor Jloc-AHmxenecckuii ( HOTOXHUMHUYECKUN
TyMaH), KHCJOTHBIA JOXIb, a’p030Ju, (PEOHBI, O30HOBBIA JKpaH (ClIOi), O30HOBas JbIpa,
npenenbHo gomyctuMblil BBIOpoc (I1/IB)», ncnonb3ys qocTymHbie HHPOPMAITMOHHEBIE PECYPCHI.

3ananue 2. [IpencraBpTe JaHHBIE O COCTAaBE BO3yXa B BUJI€ KPYTOBOM JUArpAMMBI:

3amanue 3. YCTaHOBUTE COOTBETCTBHE MEXAY OTpACIsIMU TEXHUKH U Ppe3yJIbTaTaMu
BO3JICHCTBUSL HAa aTMoc(epy 3arps3HUTENed, BbIOpAChIBAEMbIX pPAOOTAIOUIMMH B ATHX OTPACIix
MPEANPUATHSIMI ¥ MAalllMHAMHU: K KaXJIOH TMO3UIMH , JaHHOW B TEPBOM CTOJIOIE, Moadepure
COOTBETCTBYIOLYIO MO3UIHUI0 M3 BTOPOro CTOJOLA. BrnuimuTe momydeHHBI OTBET B TaOiuily.
OOparniaemM BHUMaHUE, YTO Pa3HbIC OTPACIIA TEXHUKH MOTYT BBI3BIBATH OJJMHAKOBBIC TEXHOTCHHBIE
M3MEHEeHHUs B aTMocdepe.

OTpacin TeXHUKH TexHOreHHble U3MeHEHHsI B aTMoc(epe
1) TerosHepreTUKa A) «KUCHOTHBIE JOXKIN» (BBIMBIBAHUE KUCIIOT U3
2) depHas META/LUTypIrHs aTMocdepsl
3) HedTenoObIua 1 b) Yronpmenne u nepdopanus cinost O3, 3alUIIAIONIETO
HedTenepepaboTka 3eMHYIO kH3Hb 0T Y ®-u3nydenus ConHia
4) aBTOTpaHCIOPT B) «mapHuKoBBIi» 3G eKT (MOTEIIeHne KInMaTa,
5) 1BETHAst METAJLTYPrHsI BBI3BAHHOE HAKOILJIEHHMEM B aTMOc(epe ra3oB,
6) MPOMBIILICHHOCTh CTPOUTEIBHBIX nornomaronmx MK-n3nyuenue u npensTCTBYOLUX €ro
MaTepuajoB paccestHHIO)
7) XUMHYECKasi IPOMBIIICHHOCTh I') koppo3ust MeTallI0B, 3p03Us KaMHSI Ha OTKPBITOM
BO3IyXe
J1) boToxumMmuecKkuii cMor B ropoiax
1 2 3 4 5 6 7

3ananue 4. «Kusnp Ha 3emie BiuseT Ha arMmocdepy, a atMocdepa BIMSIET Ha KHU3Hb Ha
3emue». M3noxxure CBOM MBICIM IO IOBOXY JTOro yMoO3akiroueHus. B oreere cuepyer
UCIIOJIb30BAaTh  COOTBETCTBYIOIIME TOHATUS DKOJOTMM  (PKUBOE  BEIECTBO, MPOAYLEHTHI,
¢dorocunTe3, Omochepa, romeocras, MApHUKOBBIA APGEKT) W, onupasch Ha (akThl HAYKU U
COOCTBEHHBIM JKU3HEHHBIM ONBIT, MPUBECTH HEOOXOJUMBIE apryMeHThl (HE MeEHee JBYyX) B
000CHOBaHNE CBOEH MO3UIUH.

3ananue 5. MpaMopHblE U M3BECTHSKOBBIE CKYJBITYpbI, CTEHbl CTaPUHHBIX COOPYKEHUH,
co3nanHble B [[peBneit I'pennn u Pumckoit umnepun, 3a nocnennue 30 ger XX Beka pa3pylInINCh
ropazgo cuibHee, uyem 3a mnpexasinymue 2400 ner. [louemy? Kakue mnpouecchl 3TOMY
CHOCOOCTBYIOT?

[Tonckaska: UCMONIb3YHTE 3HAHUS O KUCIOTHBIX JTOXKIAX M XMUMHUYECKOM COCTaBe Mpamopa U
M3BECTHSKA.

3amanue 6. Ilpemroxkure 3 BO3MOXKHBIX CIOCO0a peHIeHHs] MPOOIEMBI TII00ATBHOTO
NOTeIUIeHUsT KiauMaTta Ha 3emiie. B Kakux cdepax ueloBeuecKoW esTeTbHOCTH HEOOXOIMMBbI
YCWIMS TS PETM3aLAN ITUX PEIIECHUN?

3amanue 7. IlpoaHanusupyiiTe pHUCYHOK. BplsicHUTE, Kakoll BKJIaJg B IPOU3BOJCTBO
pa3IMYHBIX TOKCHUKAHTOB, 3arps3HSIONIMX aTMoc(epy, BHOCUT MPOMBINLIEHHOCTH? Bcemomuure,
KaKO€ BIIMSHUE OKA3bIBAIOT 3TH COECANHEHUS HA YEJIOBEKA M OKPYKAIOUIYIO0 CPENY B LIEJIOM?
1- npoMmbIllUIEHHbIE UCTOYHUKH 3HEPrHM; 2- TPaIUIMOHHBIE MCTOYHUKH SHEPTUU; 3 — CEIbCKOe
X0351CTBO; 4 — MPOMBINLIEHHBIE TPoU3BOACTBO (110 J[xk. Xonapeny, 1990)
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CBuHel, oKcuAabl a3oTa Awokcug cepbl
m3 ml
" 1 4
! u2 m3
Mbinb Kagmui MmeTaH
m3 m4 ml
2 1 2
m1 m3 m3
PTyTb ANOKCKUA yrnepogaa
m4
m3
1
m2 2
" E ml

3amanue 8. VYcTaHOBUTE COOTBETCTBUME MEXKAY BHJIAaMU 3arps3HEHUN BO3AyXa U
3200JICBaHUSIMH, KOTOPHIE OHU MOTYT BBI3BIBATh: K KAXKJIOW MO3HIIMU, JAHHOH B TIEPBOM CTOJIOIIE,
NoJ0EPUTE COOTBETCTBYIOIIYIO TMO3HMIIMIO M3 BTOPOTrO CTOJONA. BHUIIMTE MOTYYEHHBIH OTBET B
tabnuiyy. OOpamaeM BHHUMAaHHE, YTO 3arpsi3HUTENM BO3JyXa MOTYT BBI3BIBATH HECKOJBKO
3a00JIeBaHMid, U HAOOOPOT, OJMHAKOBOE IATOJIOTUYECKOE COCTOSIHUE MOXKET OBITh OOYCIIOBJICHO
Pa3HBIMH TOKCHUYHBIMHU BEIICCTBAMH.

3aboJieBanus
A) OHKOJIOTHYECKHE 3a00JICBaHHS
b) Pecniuparopusle 3a001eBaHMs (CUITHKO3)
B) Anneprus
I') 3aboneBanus kpoBu
M) l'onoBHast 6011k, OTpaBJIEHNE YTapHBIM ra30M

3arpsisHeHne atMoc(epHOro Bo3ayxa
1) mBUIBLIA BBICIIMX PACTCHUMN
2) acbect
3) sIOXMMHUKATBI, yI0OpEHHUS
4) KpeMHHHCOAEpIKaIIe YaCTHIIbI
5) yrombHas nbUIb, [TAY (MONMHapoMaTHYECKHE YTIICBOIOPOIbI)
6) monookcua yriepozaa (CO)

1 2 3 4 5 6

OcHoBHOM HpI/I‘-IPIHOfI INOBBIICHUA KHCIIOTHOCTHU ABJIAIOTCA BBI6pOCBI OKCHaa CEpBhI,
KOTOPBII IpeBpalaeTcss B OKCHUJ Cepbl Oiaroapsi OKMCISHHIO 3a CYET KHCIOpo/a BO3/1yXa, 030Ha,
INEpOKCHJAa BOJOpPOJA B BO3AyXe, NPUCYTCTBHIO OKCHAOB METAIOB, BBINOJHAIOMIUX pOJIb
KaTaJIn3aTopoB, U arMochepHoii Bnare. 60% KHCIOTHOCTH B OCaJKax IMOJy4yaeTcs 3a CUéT CepHOM
kucioThl, 30% - 3a cuért a3oTHOM U 5% - CONSTHOM.

KucnorHpiM Ha3sIBarOT 1016 (cHET), pH KOoTOpOTO HINKE 5,6.
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3acpaznenue ammocghepvl coeounenuamu cepvl. COeIUHEHNUST CEphl  MOMANAI0T B
aTMocdepy eCTeCTBEHHBIM IyTeM (BYJIKAHWYECKast ACATEIbHOCTh) U B pe3ybTaTe aHTPOIOTCHHOM
JeSITEIbHOCTH YelloBeKa (CKUraHue MCKOMaeMoro TOIUIMBA, KOTOPOE COJIEPKUT cepy). B mpouecce
ropeHus 4acTb cepbl okucisercs 10 SO,. Cpeau ncenoib3yeMbIX BUAOB TOILUIMBA IIEPBOE MECTO 10
MOCTaBKE JMOKCHJA Cepbl 3aHUMAET KaMEHHBIN Yrolib, BTOPOE - HE(PTh, TPEThE - MPUPOIHBIN Ta3.
Haubonee pacnpocTpaHeHHBIMH COEAMHEHHUSIMH CEpPbI, NMOCTYMAIOMUMHE B arMochepy, SBISIOTCS
nuokeun cepol (SOz),cynbhurel (SO4), cepoyriepon (CSy) u cepoBomopon (HpS). Conmeprkanue
CEpbl B yIJle JAOCTATOYHO BENMKO. B mpolecce ropeHus cepa NMpeBpallaeTCsl B CEPHUCTHIN Ta3, a
4acTh CEPbl OCTAETCS B 30JI€ B TBEPJIOM COCTOSIHUH.

Hcrounnkamu oOpasoBanusi SO, SBISETCA TakkKe METALIyPru4eckas IMPOMBIIUIEHHOCTh
(mepepaboTka cynb(pUIHBIX Pyl MEAU, CBUHIA U IIUHKA), a TAK)KE MPEIIPUITUS IO TPOU3BOJCTBY
CepHOI KUCIIOTHI U nepepaboTke HEePTH.

OCHOBHOU BpeJl OKpYXKaroleH cpesie HAHOCUT MPOIYKT OKUCICHUS quokcuaa cepsl - SOs. [Iponecc
OKHCIICHHSI OCYILIECTBIISICTCS MOJ JIEHCTBHEM KHCIOpOJa Ha IbUICOOPA3HBIX YACTHIAX OKCHJIOB
METAJIJIOB B KadecTBEe KaTajlu3aTOpOB, B aTrMOoc(hepHOW Biare WM IMOJA JACWCTBUEM COJIHEYHOIO
cBera. ['a3o00pa3ubiii SO3 pacTBopsieTcs B KameinbKax Biaru ¢ 0Opa3oBaHUEM CEPHOW KHCIIOTHI:
SOs(ra3) +H,O(k) = H,SO4(BoaH)

3acpaznenue ammocgepvl coedunenuamu azoma. Oxcunapl azora o0paszyroTcs B

aTMoc(epe ecTeCTBEHHBIM M aHTPOMOTEeHHBIM MyTeM (CXKHTaHUE BCEX BUAOB MPUPOIHOTO TOILIMBA
(12 mnn.T./TON), TpancmopT (8 MIH.T./TOA) W TpOMBIIUIEHHOCTh (1 MIIH.T./rOn)). 3arpsizHEHUE
OKCHJAMHM a30Ta B LEJIOM HEBENIMKO (MCKJI. - padloHBl C pPa3BUTOM  XUMHYECKON
IPOMBIIIIIEHHOCTBIO).
NO - o6pa3zyercs B MajlblX KOJUYECTBAaX B MHIJIMHIpPAX JBUraTelleil BHYTPEHHETO CTOpaHUs IPH
PSIMOM B3aMMOJICUCTBUM KHCTIopoAa ¢ a3oToM. B cpennem Boienenne NO aBromobuiiem - 1-2 ¢
Ha 1 kM. Berymaer B peakumio kucnopogom: 2NO (r) + Oz = 2 NO; , mo3ToMy HEKOTOpOe
KOJIMYECTBO JIMOKCHJA a30Ta MPUCYTCTBYET B BBIXJIONHBIX TIa3axX [JBUTaTeieii BHYTPEHHETO
cropanus. ['a3000pa3HbIii JUOKCHII a30Ta pPAacTBOpsieTCS B KamelbKkax BJard ¢ oOpa3oBaHHUEM
a3otHo# kuciotel: 3NO, + H,O = 2HNO3 + NO

BeivbiBas u3 armocdepst HoSO4 1 HNO3, ocanku cranoBsites kucnoTHbiMH. X pH 3aBucut
OT KOJIMYEeCTBa KHUCJIOT U BOJbI, B KOTOPOM OHU pacTBOpeHbl. KHCIOTBI MOryT BbIIAAaTh M3
aTMocdepsl U 0e3 BOJbl, caMH Mo cebe wiu ¢ yacTuuamMu nputd. CyXue KHCIOTHBIE OTJIOKEHUS
MOTYT HaKaIlJIMBaThCsl HAa MOBEPXHOCTH PACTEHHM M NMpPU CMAYMBAHUU HEOOJBUIMM KOJIUYECTBOM
BJIard, HapuUMep, IpHU BBINAJACHUU POCHI, 1aBaTh CHUJIbHbIE KMCIOTHL. T.€., K KUCIOTHBIM OCaJIKaM
MOKHO OTHECTHM M KHCIOTHYIO pocy. Uucrtas noxnaeBas BoJa HMMEET CIIa0OKHCIIYI pPEaKIHs
(pH=5,6), mockoJIbKY B HEll JIerko pacTBOpsETCs YIJIEKUCIBIA ra3 U3 Bo3AyXa ¢ o0Opa3oBaHUEM
cnaboit yronpHOM Kuciaotel: COz + HoO = HoCO3
YroObl n3MepeHus ObUTH I0CTOBEPHBIMHU, HEOOXOJMMO MPaBUIILHO 0TOOpaTh MPOObI CHera:

1) BoiOpate muiomanky ans orOopa mpoO, Ha KOTOPOM MOXHO IOCTPOUTH TPEYrOJIbHUK CO
ctoponamu He MeHee 10 M (10 — 30 m).

2) B BepummHax TpeyrojbHUKa pa3MeTUTh KBajapaTbl co cropoHamu 1 M. Ilomyumrtcs 3 Takux
KBaJpaTa.

3) IIpoGs1 GepyT mo yriaMm KBaaparta (4 mTyku) U B eHTpe. Beero cobuparot 5 npob ¢ kBajapaTa.
Tpu xBagpata gart 15 npo0.

4) Caer OepyT TMOYTH Ha BCIO TIYOMHY CHEXHOW TOJIIUM. DTO TO3BOJIIET CyMMHPOBAaTh BCE
3arps3HeHus. Bee 15 npoO ckiaapiBaioT B 0MH LEemI0(aHOBBI MakeT, EMKOCTb. OTOUpaTh CHEr
Jy4llle CTaKaHOM, JIO)KKOM, CTapasich HE KacaThCsl pyKaMH (TIpeABapUTEIbHO BBIMBITBIMH) CHETa U
BHYTpEHHEH MoBepxHOCTH nakera. COOpaHHBIN CHEr XpaHUTh B XOJOJWJIbHHKE, Ha OalKoHe, 3a
okHOM. [IpoObI 1ienecoo6pa3Ho OTOMpaTh OKOJIO 3aBOJOB, Y JOPOT, B MapKax, CKBEpax, B KHIIbIX
MaccHBax roposa.

Xon anasu3a:

Ilepen aHanM30M CHET pacTONUTh U JOBECTH 10 KoMHATHOU Temneparypsl (20 C). ITocne sToro
B BOJly OIYCTHUTh WHIMKATOPHYIO OyMa)XXKy Ha HEKOTOpPOE€ BpeMs M CPaBHHUTH IIBET C LIBETHOM
IIKaIOH, onpenenuTh 3HaueHue pH. JlaHHbBIE 3amucaTth, OTMETHTh MECTO OTOOpa MpOOBI, Bpems
otbopa.
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[IponabmtoaTh 3a COCTOSSHUEM JCPEBBhEB B palioHE, T/I€ BBl KUBETE, OJIN3 3aBOJAOB, y JOPOT.
Ecnu y nepeBbeB HaUMHAIOT YPOIJIMBO PACTU BETBHU, & KOPHU BBICHIXAIOT, 3TO SIBISETCS MPU3HAKOM
OTPABJICHUSI CEPHUCTHIM T'a30M B COUETAaHUH C 030HOM.

CnporHo3upyiTe Bce MOCIEICTBHS 3arpsI3HEHUSI 9KOCUCTEM CEPHUCTBIM T'a30M.

Odopmute cBOM HAOIIOACHHMS, ClICTANTE BBIBOIBI.

Popma OTYETHOCTH:
@DopMOii OTYETHOCTH IO MPaKTHUECKOW padore siBisgercss OT4eT, KOTOPBIA JOIKEH COAep KaTh 1eh
paboThl, pacyeThl, pe3ybTaThl, BBIBOJBI.
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1. EmenbsHoB, A. I'. OCHOBBI IPUPOIONIONB30BaHUS : y4eOHUK 171 BYy30B / A. I'. EMenbsHOB. - 4-¢
u3., crepeortun. - Mocksa : Axkanemus, 2008. - 304 c.

2. Jlouenko, A. M. MamuHbl ¥ 000pyI0BaHKE PUPOJIO00YCTPOMCTBA M OXPaHbI OKPYIKAIOIIICH
cpensl ropoja : yueb. mocobue st By3oB / A. U. Jlouenko, B. A. 3oToB. - MockBsa : Beicias
mkouna, 2007. - 519 c.
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https://e.lanbook.com/book/107280
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3. Nanpniepun, M. B. Dxonoruueckue OCHOBBI TPUPOIONONIB30BaHM | yueOHUK / M. B. 'anbnepun.
- Mockga : ®opym; Uudpa-M, 2004. - 256 c.

4. KoncrantuHoB, B. M. Oxpana npupojsl : yaueOHuk / B. M. KoncrantunoB. - Mocksa :
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nepepad. u gon. - Mocksa : Axkagemus, 2006. - 240 c.

KoOHTpOTbHBIE BOIIPOCHI JIJISl CAMOITPOBEPKH

1. 3anumuTe XUMHUYECKOE€ YypaBHEHHUE pEaKIMHU TMOJYUYEHHUs TIIOKO3bl TyTeM
dorocuaTe3a. CKOJIBKO TPATHTCS YIIIEKHCIIOTO Ta3a W BBIACISACTCS KHCIOpOaa JUIs
nonyueHust 1 monb CgH12067?

2. [lo mociieIHeTO BpeMEHH OKeaHaM M JiecaM yIaBajioch CliacaTh HAc OT CaMUX CeOsl.
[TpuponHbIil  yrIepoOOHBIM MK TBOPUT dyAeca: Ouocdepa acCUMUIHPYET
VIJICKUCITBIA Ta3, CBA3bIBas €ro B OWOMAaccy HW OCagodyHble MOpoasl. [lyTem
MPOCTEHIINX XUMHUYECKUX PACYETOB OMpPENENnTe, CKOIbKO TUTPoB CO, yaepKUBaeT
B cebe Kycouek mena maccoi 10 r?

3. BriOepure mpaBWIBHBIH OTBET W3 MPEATIOKEHHBIX BapuaHTOB. (O30HOBBIA CION
pacrosaraercsi:

a) Mexay Tporocdepoil u Tporonay3ou;
0) MEXIy TpOmomnay30i u cTpaTocqepo;
B) MEXy cTparocdepoit u mezocdepoii;
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') MEX]y CTpaTonay3oi u mezochepoil.

4. BpiOepure paBUIIbHBIA OTBET U3 MPEUIOKEHHBIX BapuaHTOB. KucinoTHbie 1oxau o0pa3yroTcs B
pe3yibTaTe 3arpsiI3HEHUs aTMOC(EPBI:

a) COCIMHEHUSIMU CEPHOM U a30THOM KUCIIOTHI;

0) coeTMHEHUSIMU COJITHOW U a30THOM KUCIIOTHI;

B) COEMHEHMSIMU CEPOBOIOPOJIA U IUOKCUAA YTIIEPOAa;
') COeIMHEHUSIMU COJITHOM KUCIIOTHI U OKCHUJIOB CEPBHI.

5. BeibepuTte npaBuiIbHBINA OTBET U3 MPEATI0KEHHBIX BApUAHTOB. CMOT YaIle BCEro
HaOJIFOaeTCs:

a) B CEJIbCKON MECTHOCTH;

0) B ropoziax, pacoJOXKEHHbIX B KOTJIOBUHAX;

B) B TOPHOIl MECTHOCTH,;

I') B TOPO/iax, PACHOJOKEHHbBIX Ha BO3BBIILIEHHOCTSIX.

6. BoiOepute NpaBWIBbHBIA OTBET W3 TNPEAJIOKEHHBIX BapuaHTOB. K MOCTOSIHHBIM COCTaBHBIM
4acTsAM aTMOC(epbl OTHOCATCS:

a) KUCJIOPOA, TUOKCH]L YIIIepo/ia, BOISHOM nap;
0) KUCIOpO/I, AUOKCHU]L YIIIepoia, MHEPTHBIE I'a3bl
B) IMOKCHUJ YIJIepoJa, BOJSHOM map;

I') @30T, AMOKCHUJL yIIIepoa, BOJISHON nap.

7. BpiOepute mpaBUIBHBIA OTBET U3 MPEMJIOKEHHbIX BapuaHToB. HaubGomnee
YYBCTBUTEIbHBIMU K Ppa3JIUYHBIM 3arpsA3HEHUSIM BO3]yXxa, B OCOOCHHOCTH K
JTMOKCHJY CEpBl, SBISIOTCA:

a) MIMPOKOJIMCTBEHHbIE ICPEBBS;
0) XBOWMHBIC TOPOJIBL;

B) KYCTapHUKH;

I') TPaBBbl.

8. BpiOepuTe mnpaBWIBHBIA OTBET W3 MPEAJIOKEHHBIX BapUaHTOB. (POTOOKCHUIAHTHI

o0pa3yroTcs B arMocdepe MPeruMyIIeCTBEHHO NpU (POPMUPOBAHUH:
a) cmora JloH0HCKOTO THIA;
0) cmora Jloc-AHKENecCKOro THIIA;
B) cMora AJIICKHHCKOTO THUIIa;
') cMora BceX THIIOB.
[Touemy oxpaHa arMoc(epHOro BO3yXa CUMTAETCS KIIOYEBOH NMPOOJIEMON 0310pOBICHUS

oKpy>karotei cpeapi? OTBeT 000CHYHTE

9. Uto u3 cebs nmpeACTaBIIA0T KUCIOTHBIE JOXKAN?
10. 3arpsizHenue armochepsl COeTMHEHUSIMU CEPBI.
11. 3arpsizHeHue arMochepbl COeTMHEHUSIMH a30Ta.

JladopaTopuas padora Ne5. OnpenejieHue KA4eCTBAa BOAbI.

Llenb paboThl: yriayOieHHe 3HaHUM o ruapocdepe, 00 HKOIOTHYECKOM poiM BOJIBL, 00
WCTOYHUKAX 3arps3HEHHS BOJ M MX IMOCIEICTBUIX, PAlMOHATHHOM HCIIOIB30BAHUH U
OXpaHe BOJHBIX PECYpPCOB.

3ajaHue:
1. OnpeﬂeJme OpFaHOJ'IeHTI/I‘—IeCKI/Ie XapaKTepI/ICTI/IKI/I BO)II)I;

2. OnpenenuTs BETHOCTh BOJBL;
3. OnpenenuTs MyTHOCTb BO/JIBI.

[Tops 10K BBITIOJHEHNUS:

KauecTBO XM3HHM 4enOBEKa OMPCACIACTCA, B YUCIIC NPOYUX, TAKUMHU KATCTOPHUAMHU, KaAK

IUINA, TEIUI0 W XOJOJ, 4YHUCThIE BO3IyX M BOJA, JJIEKTPUUYECKAass SHEprus, o0bEM OTXOOB
xKu3HenesTenpHocTH. Ilpm 3TOM ponb BOABI Kak JkuM3HeoOecrmeuwBaromiero (akropa He
OTPaHMYMBAETCSI TOJBKO XO3SMCTBECHHO-IIUTHEBBIM HCIIONB30BaHHEM. MOJKHO YBEPEHHO CKa3arhb,
4TO Boja (0C000 YMCTas, TEXHUYECKas, MUHEpalbHasl, TepMalibHasl, CTOYHASA U T. JI.) YYaCTBYET BO
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BCEX MPOM3BOACTBEHHBIX LMKIAX, a 3HAYUT NPSAMO WJIM KOCBEHHO BJMSET Ha BCE KaTerOpuu,
OINpEACISAIONINE KAYECTBO XKU3HU.

Bona — BaxHeHuii KOMIIOHEHT JTH000# 3K0ocucTeMbl. COCTaB M CBOWMCTBA BOJBI MPSMO WITH
KOCBEHHO BIIMSIOT Ha SKOJIOTUYECKOE COCTOSHHE BCEX MPHUPOAHBIX OOBEKTOB, T. K. COBEpIIas
KpyTroBOPOT, IPUPOIHAS BOJA YYaCTBYET BO MHOTMX XMMHUECKUX U (PU3MUYECKUX MPOIIeccax KUBON
U HEXUBOH Mpupobl. Bricokas pacTBopsromas cCiocoOOHOCTh BOJBI MPUBOJUT K €€ 3arpsi3HEHHIO
OMACHBIMH JJISl KU3HEACSITETbHOCTH OpraHu3Ma TBEPAbIMH, JKUIKUMU W Ta3000pa3HbIMU
BeulecTBaMu. B opranumsme udenoBeka MaccoBas 1oy Boxabl paBHa 70 %. Iloteps opranusmom
6omee 10 % BOABI MOXKET IPUBECTU K CMEPTHU. be3 BOJIbI YeIOBEK MOXKET MPOKUThH TOJIBLKO TPU JTHS,
B To Bpemsi kak Oe3 mumm — 30-50 mmeit . C BOmOW B OpraHuM3M MOCTYMAIOT XUMHYECKHE
coenuHeHUs (M HeoOXOUMbIe, U BpEAHbIE), BOJIHASL CPE/la CIYKUT ISl OCYILIECTBICHUS MPOLIECCOB
OYMILEHUS OPraHM3Ma OT IIJIAKOB, PETYISLUU TEMIIEPATyphl Tella, TPAHCIOPTHON paboThl KPOBU U
MOJJIEPKKU KUCIIOTHO-OCHOBHOT'O PaBHOBECHSI B OpraHU3MeE.

CocTaB BO/IbI OTPAKaeT KOJOTHUECKOE COCTOSHUE HE TOJIBKO CaMOT0 BOAHOTO 00BEKTa, HO U
CBUJICTENILCTBYET 00 SKOJOTMYECKOM OJaromoiyyud KOHTAaKTHUPYIOUIMX C BOJOH IOYB,
aTMocdepHoro Bo3ayxa. [lo pesynpraraM XMMHYECKOTO aHAJIM3a BOJ M BOJHBIX BBITSDKEK IOYB U
TOPHBIX MOPO/I AETACTCS 3aKII0YSHHUE O CTETIEHU aHTPOIIOTCHHOTO BIMSHUS Ha TEPPUTOPHIO.

Bona — oOs3arenbHOe ycinoBue JKM3HU. Boja BXOAUT B KayecTBE HEOTHEMIJIEMOIO
KOMIIOHEHTa B I000i opranu3m. Eil mnpuHaanexutr BakHEWIIass poOlb B CTPOSHUH U
(yHKIIMOHUPOBAHUHU >KMBOM KieTKH. [Iporeccsl nuTanusa U MeTabonu3Ma HEBO3MOXKHbBI 0€3 BOJIBI .
Boanblii Oamanc B cucTeMe KUBOTO OpraHu3Ma Tak e BaXeH, KaKk U BOJHBIA OalaHC B
OKpY>Karoleu cpezie u ouocdepe B 1eI0M.

I'mapocdepa HepasphlBHO CBsizaHa ¢ arMmochepodt u nurocdepoi. biaromapst BBICOKOM
NOJBUJKHOCTH M PAacTBOPSIOLIEH CIIOCOOHOCTHM BOJa INPOHMKAET B Ppa3JIMYHbIE NPUPOJHBIC
o0Opa3oBaHus, CyliecTBys B Tpex (a3ax: B razoo0pa3HOM, >KHJIKOM, TBEPIOM COCTOSHUH. Bona
HAXOJUTCS B BHJIE MApOB U OOJAKOB B 3eMHOI arMmocdepe, GOpMHUpPYET peKH, o3epa , OKEaHbl U
MOpsi, B 3aMOPOKEHHOM COCTOSIHUU COCPEIOTOYEHA B BBICOKOTOPHBIX paliOHaX KOHTUHEHTOB U B
BUJE MOIIHBIX JIEISHbIX MaHIUPEH MOKPBIBAIOT MOJSPHBIE YYacTKH cymu. Yepe3 Touiry
0CaJI0YHBIX OPO/J] MPOCAYNBAIOTCS aTMOC(epHBbIE Ocaiki, 00pa3ys MOA3EMHbIE BOJIBI.

TBIC.
Bona Ha 3emnie pacnpenesneHa cienyrommM oopazoMm: B MupoBom okeane 1370 323 kM
(94,2 %), B momeMubIx Bogax 60 000 teic. kM°® (4,12 %), B meaunkax — 24 000 toic. km° 1,65 %),

B o3epax — 230 TeIC. kM (0,016 %), mouBeHnHast Bmara — 75 ThIC. kM (0,005 %), mapsr
armocdepsr — 14 Teic. kM (0,001 %), Bomsl pek — 1,2 Thic. kM ° (0,0001 %). Kaxymmecs
KOJIOCCAJIbHBIMM 3allachl BOJHBIX PECYpPCOB IUIAHETHI CO3AAI0T WJUIIO3UI0 HX H300WUIMS U
HeucuepnaemocTd. Bmecre ¢ TeM cienyer npuHUMaTh BO BHUMAHUE, YTO TOJIBKO HE3HAUMTEIbHAs
yacTh BoAbl (0Kkoso 0,02 %) mocTymHa A MPaKTUYECKOTo HCMOiIb30BaHus. [0 MHEHHIO MHOTHX
BUJHBIX YUYEHBIX, BOJHBIM KPU3HC YK€ OXBATWUJ OOJBIIYIO YacTh IUIaHETHI, a K 2025 r. ocraHeTcs
TOJILKO 3 CTpaHbI ¢ JOCTATOUYHON 00ECIIEYeHHOCTHIO MTpecHOoM Bos1oit: bpasunus, Kanana u Poccus.

3amanue 1. Ompenenute NOHATUA «TUapocdepa, TUAPOOMOHTHL, KPYTrOBOPOT BOJBI,
BOJIONIOTpeOeHne, OacceliH peku, BOJOOXpaHHAs 30HA, KayecTBO BOJbI, BOJA NHUTHhEBas, BOJA
CTOYHAasi, BOJIOMOJrOTOBKA, OUYMCTKAa CTOYHBIX BOJ, MPEJEIbHO IOMYCTUMBIH COpPOC», HCIOJIb3YA
JOCTYITHBIE HH(POPMALIMOHHBIE PECYPCHI.

Bona — BaxHeWmuid M camblii pacTpOCTPaHEHHBIM MHHEpan Ha 3emie. [ uapocdepa
BKIItOUaeT MUpOBOI OKeaH, MOps, peKU, 03epa, 00JI0Ta, MPY/Ibl, BOJOXPAHUIUIIA, MOJISIPHBIE JI/IBI,
TOpHBIE JIEIHUKH, TMOYBEHHYIO BJary W arMocdepHble napbl. BolHble pecypchl ciaraioTcs M3
CTaTUYECKHUX (BEKOBBIX) 3alacoB M BO300OHOBISIEMBIX pecypcoB. EkerogHo B KpyroBopoTe Ha
MOBEPXHOCTU 3eMJIM ydacTBYyeT Oosiee | MiIH KM~ BOJBI, YTO cocTasisier okoiio 0,1 % obbema Box
aKTUBHOTO BOJI00OMeHa. LIMpKymsiius BoAbl CBsi3aHA ¢ MEXaHUYECKUM JIBHXKEHHEM (TIOTOKH peK,
OKEaHMYEeCKHEe TeUeHUs) U ¢ M3MeHeHueM (ha30BOro cocTaBa, KOrja BoJia UCMapseTCsl U MEPEXOAUT
B atMocdepy Omaromaps nuddy3noHHBIM KOHBEKTUBHBIM TOTOKAaM U3 MIOBEPXHOCTHBIX BOJI, TIOYB U
TOPHBIX MOPOJ, pacTuTenbHOCTU. [Ipyu HcmapeHun BOJbI MPOMCXOAUT HAKOIJICHHE €0 SHEpPrHH,
KOTOpPYIO OHa CTPEMUTCS BEPHYTb, KOHJIEHCHPYSICh, U BOJA B BMJE OCAJKOB BO3BpAILAETCs Ha
3emuto.
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3amanne 2. OOOCHyWTe 3HA4YCHHWE BOJBI, YUYWTHIBAas pa3Hble acmekTel: a) Boma -
reoJiornyeckuii (akTop, perynastop kiumara; 6) Bonma - ocHoBa xu3Hu Ha 3emiie; B) Boma kak
(dakTop 310pOBbhs UeTOBEKA; ') Boga B X03sIIICTBEHHOM ACSITEIHBHOCTH YebI0OBEKA.

BoaHo-skonorndyeckue mnpoOiieMbl B MOJHOM Mepe OTPa)KaroT KPU3HCHYIO 3KOJIOTMYECKYIO
cutyaruio. C y4eToM TEMIIOB POCTa YHMCICHHOCTH 4enoBedecTBa (3a mepuon ¢ 1975 mo 2000 rr.
HACEJICHWE 3€MHOI0 Illapa YBEJIMYMJIOCH MOYTH B 1,5 pas3a) W CBA3aHHOIO C ATHM IOBBIIIEHUEM
o01ero pacxoja Bojbl (CyMMapHbIid pacxos Boabl B 1975 1. cocrasisut 3000 M°, B 2000 . — 6000
M3) MOKHO OXHJ/JIaTh MPEBPAIICHHS] BOJLI B CTPATETHYECKOE CHIPhE, HAJIMYUE KOTOPOro OyaeT
OTpeeNATh Pa3BUTHE LIMBUIN3ALINU.

3emutst — «ataneta Boae». B camom fene, B MaHTHM 3€MHOTO mapa cojuepxkurcs 13—15 mupna
KM® XHMHYECKH CBSI3aHHOI BOJBL, a 00BEM BOJBI, BXOALICH B COCTAB BCEX dacTeil ruapocdepbl
MJIaHEThl 3eMJIsl, COCTaBJseT emie okoyio 1,5 mipa kM°. VI3 HEX Ha IOIIO MOpEd M OKEAaHOB
npuxoauTcs okoJio 1 mupa 370 mutH kM, a MPECHBIX U COJIEHBIX BOJ CylIU — 48 MIIH K. [Ipu sToM
KOJIMYECTBO MPECHOM BOJBI (T. €. TaKoi, B KOTOPOM COJEpKaHHE PACTBOPEHHBIX COJIEH HE
npesbiiiaer 1 r/ I[M3) COCTaBISIET OKOJNO 35 MIH KM . CrnenyeTr yuuThIBaTh, 4TO U 3Ta HHUPpa
HY)XJIaeTCS B KOMMEHTapHsX, T. K. OTPOMHAs YacCTh MPECHON BOJbI HAXOJUTCS B TPYIHOJAOCTYITHOM
Jutst uenoBeka coctossHuU. Okono 70 % ee cymiecTByeT B BUAE JIbJ0B, 6mu3koe k 30 % KoIn4ecTBo
BOJbI HAXOAUTCS B IMOA3EMHBIX ToJIax. Peynas ceTb 3eMiid BKIIrouaeT Toyibko okoio 0,006 % Bcei
npecHoi Bojbl. IMEHHO 3Ta 4acTh BOZBI B HAUOOMBIIEH CTENEHH CBS3aHA C KU3HEICATEIbHOCTHIO
YeJI0BeKa, OHAa MCIOJb3YETCsl Al OBITOBOTO M MPOMBIIIJIEHHOIO BOJOCHA0KEHHUS, JUUIsl OPOIIEHUS
3eMeJib, B SHEPreTUKe, B TPAHCIIOPTE.

3ananue 3. YenoBek oOMTaeT B 3HAUUTEIBHO NPEOOPA30BAaHHOM MM J1aXKe MCKYCCTBEHHOM
cpene. Pa3zym, kak paHee JKHMBO€ BEIIECTBO IUIAHETHI, MPEBPATUIICS B CAMOCTOSITEIHHYIO
re0JIOTHYECKYIO CUITY, BO3/IECHCTBYIOIIYIO Ha BCE reoceprl, a HE TOJIBKO OOUTAaEMble TEPPUTOPHH.
CocTaBpTe cXeMy, WLIIOCTPUPYIOIIYIO HCIOJIb30BaHUE UEIOBEKOM pECypcoB Tumapochepsl u
BIIMSIHME HA HEE

*  Tonbko 40 % HaceneHnus 3eMiIM 00ecIIeueHbl KaUeCTBEHHOM TUTHEBOM BOIOM;

* Ilo HekoTopbiM mporHo3am, Kk 2032 r. Oosiee MOJIOBUHBI HaceaeHUs 3eMu Oyaer
WCIIBITHIBATh HEXBATKY BOJBI, €CIIM COXPAHUTCS TEHJCHILMS TEXHOKPATUYECKOTO
Pa3BUTHS ITUBWIN3AIINHY;

* B Adpuke mnpoxuBaer 28 % HaceleHHs MuHpa, HE HMMEIOLIMX JOCTyHa K
BOJIOIIPOBO/LY;

* bonee 5 MIH. YelnoBeK B TOJ] yMUPAET OT OONe3HEH, CBA3AHHBIX C YIOTpeOIeHHEM
HeJT0OpOKaYECTBEHHON BOJIBI;

* B mupe okono 80 % Oone3Heil yenoBeka SBISIOTCS CIEACTBHEM MOTPEOICHUS BOJIBI
HU3KOTO KauyecTBa, T. K. C BOJIOM B OpPraHM3M TOMAJal0T MATOTE€HHBIE MHUKPOOBI,
TSOKENbIE METaJJIbl, HUTPAThl, (EHOIbI, KAHIEPOT€HHbIE XJIOPOPTaHHUECKUE
BemiecTBa M T. . YuepO 3740pOBbIO H3-3a MCIOJNb30BAHUS 3arpsi3HEHHOW BOJbI
COM3MEpUM C TOTepsSAMHU OT CTHUXUUHBIX O€JICTBUM, TOJ0Ja, KPHUIUCHBIX
9KOJIOTUYECKHUX CUTYALM;

* Pexu Xyanx»s (Kurait), I'aur (Muaus), Amynapes u Ceipaapes (Cpennss Asus)
SIBJISIFOTCS CAMBIMU 3arpsi3HEHHBIMH B MHUE.

B mmane pelictBuii BceceMMpHOro camMmMuTa 10 YCTOMYMBOMY Ppa3sBUTHUIO BBIIBHHYTA
WHUIMATHBA O JIOCTYI€ K MUTHEBOW BOJIE B pa3BUBAIOIIMXCA cTpaHax: K 2015 r. cokpatuts 00
HACENIeHUsl, JIMIIEHHOTO JOCTyma K Oe30macHOW MUThEBOW BOje, B 2 pasa. Y CHIMBAIOIIEECS
3arpsi3HEHUE BOJHBIX OOBEKTOB JenaeT mpobiemMy AeduluTa MTUTHEBON BOJIBI BEChbMa CEPHE3HOM.
He cnyuaiino nepuoa 2003—-2013 rr. o6bsiBien KOHECKO pecsatunetunem Ynctoit Bonsbl.

MupoBoe norpeOsieHHe BOJbI COCTAaBISIET CETOJHS CTOJIBKO €, CKOJBKO MOTpediieHne
OCTaJbHBIX MHUHEPATBHBIX PECYpCOB. YAenbHOEe cyTouHoe moTpebieHue B Poccum Ha mymry
HaCeJIeHUs1, BKIIIOYAIOIIee HYK bl HACEIeHUs, HEpallMO-HAJIbHOE pacX00BaHNE, YTEUKH U T. 1I.
cocraBnsieT 275-370 n. lna cpaBHeHus: B cTpaHax EBpocorosza morpebrieHune BOIbI HAXOAUTCS B
npenenax 150-200 n1 B cyrku Ha yenoBeka. Croma BXOIAT: Pacxoll BOABI ISl TUThS H
NPUTOTOBIICHUS THIIH — 5 %, U1 Tyanera — 43 %, aym u BanHas — 34 %, MbIThe TTOCYABI — 5 %,
yOopka kBapTUphl — 3 %, mpodre pacxo/bl, BKJIKOYast MOJIUB ra30HOB U MBIThe MalTuHbI — 5 %0.

103



3amaane 4. IIpomomkuTe COCTABJICHHBIM W3BECTHOW OOIIECTBEHHOW OpraHu3aluen
Greenpeace CHHCOK PEKOMEHIAIWM, BBIMOJHEHHE KOTOPBIX CIOCOOCTBYET SKOHOMHH BOJBI, a
3HAYNUT COXPAHEHHUIO 3TOI0 PECYpCa YCTOWUNBOIO Pa3BUTHUS
1. TlounHuTe WM 3aMEHUTE BCE MPOTEKalIIMe KpaHbl. HewcnpaBHbIM KpaH 3a
CyTKH MOXkeT «Hakanatb» 30—200 nmutpoB Boabl! CtapailTech MIOTHO 3aKpbIBaTh
KpaH.
2. Tlpm BBIOOpE cMecuTeneld — OTAalTe mpearnoyTeHue peryaropbiM. OHHE OBICTpEe
CMENIMBAIOT BOJlY, YEM CMECUTEIN
C JByMS KpaHaMHM, a 3HAYUT, MEHBIIE YXOAMUT BOJBI «BIIYCTYIO», KOT/a Bbl MOaOUpaere
ONTUMAJIBHYIO TEMIIEPATYPY BOIBL.
3. Ha Bpems, xorjga Bbl YUCTHTE 3yObl, BBIKIIOYaNTe BOAY. UTOOBI OMOJOCHYTH POT,
JIOCTaTOYHO CTaKaHa C BOJIOM.
4. V3 cnuBHOro 0auka B YHHTa3 MOKET IOCTOSHHO Te4yb Boja. M3-3a momoOHbBIX
MPOTEUEK TEPSAIOTCS JACCATKU JUTPOB BOJBI €XeaHEeBHO. CTapallTech CIEIUTh 3a
COCTOSIHUEM CAHTEXHHUKHU B CBOEH KBapTUPE U BOBPEMS YCTPAHATh HEUCITPABHOCTH.

3ananue 5. Pecypcel mpecHoif BOJIBI pacrpe/iesieHbl HepaBHOMEPHO,
U 4acTo B pailoHax ¢ MHTEHCHUBHOM XO3SIICTBEHHON JIE€ATEIBHOCTHIO €€
He xBaraeT. HemocTaTok W MCTOIIEHHE BOJHBIX PECYpCOB, HX 3arpsi3HEHUE — CEpbe3Has

9KOJIOTMYEcKass MpolseMa, CBs3aHHAs C PSJIOM IPUYMH, TJaBHbIE U3 KOTOPBIX YKa3aHbl HUXKE.
Boibepute U3 HUX Te, KOTOpbIE, Ha Balll B3IV, aKTyallbHbI JUld Hamiero pervoHa. Kakue mepsl
MOTYT YJIYYIIUTh CUTYyaluI0?

[Ipobnema MOXeT ObITh

AKTyanbHOCTb JUIs peleHa
[TpyunHBI HCTOLEHUS U 3aTPSA3HEHUS Cubpu Ha YPOBHE
MIPECHOW BOJIbI
Ha Her [pGmerocynapct-| pernoHaib-
BEHHOM HOM

HepasHoMepHOE pacripeieieHre BOIbI BO
BPEMEHHU
U IPOCTPAHCTBE

Poct notpeGnenus Boapl

IToTepu BOzBI IpU TPaHCIOPTUPOBKE U
MCII0JIb30BAHUHU

WHTeHcuBHBIN 0TOOP BO/ABI U3 BOJOUCTOYHHKA

PazpaboTka MeCTOpOXKIEHUH MMOJIE3HBIX
rcKonaembIx. BogooTnyB U3 maxr, NTojieH
VYpbauuzauus TeppuTOopuil (KWilas 3acTpoiika,
SHEpreTHYecKre 00bEKThI, CBAJIKU OTXO0JIOB)
COpoc CTOYHBIX BOJI

CenbCKOX034MCTBEHHAsS JESITEIBHOCTD
3arpsizHeHue arMochepsl

Onvim Nel. Onpeoenenue opzanoienmuueckux XapaKkmepucmuk 600l

1. Onpeoenenue 3anaxa

1. 3anomauTe KONOY BOMOM Ha 1/3 06beMa U 3aKpOMTE MPOOKOIA.

2. Bs0onTaiiTe comepKuUMOe KOJIOBI.

3. OTtkpoiiTe Koa0y U OCTOPOXKHO, HETITYOOKO BIBIXast BO3AYX, Cpa3y K€ OMPEACIUTE XapaKTep
¥ WHTEHCUBHOCTH 3amaxa. Eciu 3amax cpa3y He OIIYIIaeTcss WM 3amax HEOTYETIIMBHIH,
WCIIBITAHHE MOXKHO IIOBTOPHTH, HArpeB BOLy B Koinbe 10 Temmeparypbl 60° (rogepikas
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KOJI0y B ropsiuedl Boje). IHTEHCHBHOCTH 3amaxa OINpEACIUTE M0 MATHOAUTBHOW CHCTEME
cornacHo Tabmwue 1.

Tabauna 1.
Onpenenenne HHTEHCUBHOCTH 3aMaxa
NHTEHCMBHOCTD XapakTep nposiBJeHUs 3amaxa Ouenka
3amaxa HHTEHCHBHOCTH
3amaxa
Het 3anax He ONIYIIAeTCs 0
Ouens cnabas Cpasy He omrymaercs, HoO oOHapyxuBaercs npu | 1
TIIATEJIbHOM HCCIENOBaHUK (TIpU HarpeBaHUU
BO/IbI)
Cnabast 3amax 3ameuaeTcsi, €cid OOpaTuTh Ha 3TO | 2
BHHUMaHUE
3aMeTHas 3amax  JIerKO  3aMeyaeTcss U BbI3bIBaeT | 3
HEO0JIOOPUTEIIBHBIN OT3HIB O BOJIC
OtueTinBasg 3amax oOpamaer Ha ceOs BHUMaHue WU |4
3aCTaBIISICT BO3JICPKATHCS OT IMUThHS
Ouenb cuibHas 3amax HACTOJBKO CHWJIBHBIM, YTO J€NaeT BOIY | 5
HETIPUTOJTHOM K yIOTPEOICHUIO
XapakTep 3araxa OInpeneiauTe 1o Tadnuue 2.
Taoauna 2.

Orlpezle.ﬂelme XapakrTepa 3amaxa

Xapakrep 3amnaxa

EcTecTBEeHHOr0 NPOUCXOKICHUSA:
HEOTYETIMBBIHN (MJIM OTCYTCTBYET)

3€MJIUCTBIN

THUJIOCTHBIN

IIJIECHEBOU

TopsiHON

TPaBSHUCTBINA

JOpyroi (yKaxxuTe Kakoil)

HckyccTBEHHOTO MPOUCXOKIEHHA:
HEOTYETIMBBIHN (MJIM OTCYTCTBYET)
HeTenpoayKTOB (O€H3MHOBBIN)
XJIOPHBIN

YKCYCHBIN

(eHOIBbHBIHI

Ipyro# (yKaxxuTe Kakoil)

2. Onpeoenenue yeemnocmu

1. 3anonHuTE POOUPKY

BOJ10# 110 BRICOTHI 10-12 cMm.

2. Ormpenenure UBETHOCTh BOJBI, paccMaTpuBas HpoOOHMPKY cBepXy Ha Oeinom ¢oHe mpHu
JI0OCTaTOYHOM OOKOBOM OCBEIIEHUH (JIHEBHOM, HCKYCCTBEHHOM).
3. BriGepuTte u3 Tabauipl 3 Hanbosee NOXOAAIINI OTTEHOK

I{BeTHOCTH BOJBI

Cnabo-xenroBaras

CBeTno-xenroBaras

Kenrasg

HNuTencuBHO-XenTas

KopuuneBaras

KpacHo-kopuuHeBaTas

Hpyras (ykaxxuTe Kaxasi)
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3. Onpeodenenue mymuocmu

1. 3amonaATE TPOOUPKY BOIOH 10 BBICOTHI 10-12 cMm.

2. Ompenenure MYTHOCTh BOJbI, paccMaTpuBasi MPOOUPKY CBEpXy Ha TEMHOM (QoOHE Ipu
JI0OCTaTOYHOM OOKOBOM OCBEIICHUH (JIHEBHOM, HCKYCCTBEHHOM ). BEIOepuTE HY)KHOE U3 TaOIHUIIBI
Tabmnuua 4.

MyTHOCTH BOJBI

Cnabo omajeciupyromas

Onanecuupyroas

Cnabo MmyTHas

MyTtHas

OueHb MyTHas

Onvim Ne2. I’ paznaa unu yucmasn eooa?

Hanonnute mpoOupky Bojoil. J[o0aBbTe B Hee HEMHOIO pacTBOpa IMEepMaHraHata kaius. Yro
Habmoaete? Ecnu 1BeT pacTBOpa ocTalics po30BBIA — BOJA YMCTAasl, €CIIM OH OOECIIBETHIICSA — BO/IA
rps3Has. Ha ocHoBanuu HaOm01eHUI clienaiite BBIBOJI O TOM, Kakasi y Bac Boza.

Onvim Ne3. Quucmka 60061 om CMC (cunmemuuecKux MoOWUX cpeocmas)

B mnpoOupky Hnanedite 2 mi pactBopa CMC, Harpeiite W n00aBbT€ MOBAapEHHYIO COJb JO
HACBIILIEHHOTr0 pacTBopa. [1o Mepe HachleHus1 pacTBOpPa MOBAPEHHOM COJibto pacTBopuMocts CMC
ymenbinaercsi. CMC BCIUIBIBET HajJ NPO3pAayHOM JKUIKOCTbIO B BUJE TBEPHABIX TBOPOKUCTBIX
XJIONBEB, KOTOPBIE MOYKHO cOOpaTh UK OT(HUIBTPOBATH.

XapakTepucTUKa BrIBO1 (CITOBECHOE OIHMCAHME)
3amax
[IBeTHOCTH
MyTHOCTB
YucroTa
Hanmuune CMC

3anecume nonyuennbvie pezyiomamaol 6 maodauyy 5.
CneJaiiTe BBIBOABI 00 SKOJIOTMYECKOM COCTOSIHUM MCTOYHUKA, U3 KOTOPOTo Oblja B3ATa mpooda.

dopma OTYETHOCTH:
®opMoii 0TUETHOCTH 110 JabopaTopHOi padoTe sBisieTcss OTyeT, KOTOPBIH TOJIKEH COAepkKaTh 11Eb
paboThl, 000pyIOBaHNE M MaTepHalIbl, OPSIOK BHIIIOJHEHHS, PACUETHI, PEe3yJIbTaThl, BHIBOIBI.

OcHoBHas nuTeparypa

1. EmenbsHoB, A. I'. OCHOBBI IPUPOOIIONB30BaHUSA : YUeOHHK /17151 By30B / A. I'. EMenbsHOB. -
4-e uzn., crepeortur. - Mocksa : Akagemusi, 2008. - 304 c.

2. Jlouenko, A. V. MammmHbl 1 000pyA0BaHKHE IPUPOA000YCTPOICTBA U OXPaHbl OKPYKAIOIIEH
cpensl ropoja : yued. mocobue st By3oB / A. U. [louenko, B. A. 3otoB. - Mockaa :
Bricmras mkoma, 2007. - 519 c.

3. Boromo6os, C. A. [IpaBoBbIe OCHOBBI IPUPOAONOIB30BAHHS U OXPaHBI OKPYKAFOTIIEH
cpeanl [TekcT] : yueOHUK U IPaKTHKYM JJIs akajieMuueckoro 6akanaspuara / C. A.
Boronro6os, E. A. ITo3aHskoBa. - 2-¢ u3., iepepad. u aoi. - Mocksa : FOpaiir, 2016. - 398
c.

4. Beromkun, A.I'. OCHOBBI HHKEHEPHOU 3KOJIOTHH [ DJIIEKTPOHHBIN pecypc] : yuaed. mocodue /
A.T'. Beromkun. — DnektpoH. n1aH. — Cankt-IletepOypr : Jlanp, 2018. — 332 c. —
Pexxum moctyma: https://e.lanbook.com/book/107280
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https://e.lanbook.com/book/107280

5. BeromkuH, A.I'. TexHu4eckue cpeicTBa HHKEHEPHOH IKOJIOTHH [ DIEKTPOHHBIN pecypc] :
yueb. nocobue / A.I'. Beromkun. — DnektpoH. nqan. — Cankt-IletepOypr : Jlans, 2018. —
424 ¢. — Pexxum goctyna: https://e.lanbook.com/book/107281

JononnurenpHas IuTeparypa

1. ®enopora, A. U. [IpakTuKyM 10 SKOJIOTHH U OXpaHE OKPYKAIOIICH cpefibl : ydeOHOe mocodue
s By3oB / A. U. ®enoposa, A. H. Hukonsckas. - Mocksa : Biagoc, 2001. - 288 c.

2. benos, C. B. be3omacHOCTb XKH3HEASATEILHOCTH M 3aIlIUTa OKPYKAroIeh cpebl (TexHochepHas
0e30macHOCTh) : yueOHuK aiis OakamnaBpoB / C. B. benos. - 3-e u3n., ucnp. u gom. - M. : FOpaiir,
2012. - 682 c.

3. KoncrantunoB, B. M. Dkojloruueckiue OCHOBBI IIPUPOJIONOJIB30BaHuUs : yueO. mocodue / B. M.
Koncrantunos, 1O .b. Yenumge. - 5-¢ u3z., crepeorun. - Mocksa : Akagemus, 2006. - 208 c.

4. Taneniepun, M. B. Dxonorudeckue 0OCHOBBI IPUPOAOIIONIL30BaHus | yueOHuK / M. B. "anbnepus.
- Mockga : ®opym; Uudpa-M, 2004. - 256 c.

5. Bapnans, M. A. HopmupoBaHue U CHIDKEHHE 3arpsi3HEHHUS OKPYXKAFOIIEH CPebl | MPAKTHKYM /
M. A. BapnaunsH. - bparck : bpl'Y, 2016. - 146 c.

6. Koncrantunos, B. M. Oxpana npupozs! : yueonuk / B. M. Koncrantunos. - Mocksa :
Axagemus, 2000. - 240 c.

KoHTpoiIbEHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. KakoBbl, MO BalleMy MHEHHIO, TJIABHBIE MPUYHUHBI BOJHO-IKOJIOTHYECKOro Kpusuca? B
KaKHX CTpaHax y)Ke ceiuac 3amachl IPEeCHON BOJABI CTAIH JIUMHUTHUPYIOMIMM (PAKTOPOM Pa3BUTHUS HE
TOJIBKO B 9KOCHCTEMAX, HO M B COIUAIBHOMN cepe U IKOHOMUKE?

2. OcHOBHOU 00BEM IIPECHON BOJIBI COCPEIOTOUCH:

a) B JICIHUKAX;

0) BO BiIare aTMOC(EPHOTO BO3/yXa;

B) B IIPECHBIX 03€pax;

T) B IOA3€MHBIX BOJIaX.

3. UTo 03Ha4yaeT TEPMHH (IIBETECHHE BOABI»:

a) MepHo/J, KOrja paclBETal0T KyBIINHKH, BOASHbBIE JINITHH;

0) 3apactaHue 6eperoB BojoeMa NPUOPEKHBIMU PACTEHUSIMH, pa3Hble CPOKH LIBETCHUS

KOTOPBIX 00ECIIEUNBAIOT MPOIOJIKUTENBHBIN MEPHOJ] KpacUBOro opopMIIeHUs OeperoBoit

JIMHUY;

B) MacCcOBO€ Pa3BUTHE CUHE-3EJICHBIX BOJIOPOCIEH U3-3a M30bITKa a30Ta u Gocdopa,

MOCTYMAIOIIETO BOJOEM CO CTOYHBIMH BOJAMH.

4. B raszere omyoOiukoBaHa ctaTha «bochop 0e3 Boabl», CyThb KOTOpPOM B
creayromeM. B HEKOTOpBIX pernoHax 4ucTas Boja — yxke npobnema. Pexu Turp
n EBdpar Oepyr Hawano B Typuuu, a g0 Cupunm HUX BOABI JOXOIAT
3arps3HEHHBIMU M OCKYAEBIIUMH. Paszropaercss KOH(MIUKT: apaObl CUATAIOT, YTO
MoMajay B 3aBUCUMOCTbh OT TYpPELKOH BOJBI M MpeAsiaraloT paccMaTpUBaTh peKu
Turp u EBdpat kax MexayHapOJHOE TOCTOSTHHE.

3a mocnegnee 10-jmete B MuUpe Ha 2 yYMEHBIIWIWCH 3amachl YUCTOM MPECHOW BOJBI.
Osxupaercs, YTO CKOPO TeMIlepaTypa Bojbl moBbicuTca eme Ha 4 °C, a yepe3 200 et nodepexne
npeBpatutcs B Caxapy. B Typuuu HanncaH 2-MeTpOBBINM XOJICT C BBICOXITUM MpaMOpPHBIM MOPEM.
N300pakeHHbIE Ha HEM JIETH TPOCST BOJIbI, MYCTHI IUISKH AHTAJINH.

W3noxute CBOM MBICIM 1O MOBOJY MOJHATON aBTOpoM mpobiieMbl. B oTBete cremyet
UCIOJIb30BaTh COOTBETCTBYIOLIME TIOHATUS HSKOJOTHM M, ONUpasch Ha (akThl OOIIECTBEHHOM
’KU3HU, HAYKH ¥ COOCTBEHHBIN JKU3HEHHBIN OMBIT, IPUBECTH HEOOXOAUMBbIE apryMEHTHI (HE MEHee
JIBYyX) B 000CHOBaHKE CBOEH MO3UITUH.

5. UTo coxpaHseT yCTOMYMBBIE OUANa30Hbl TeMmnepaTryp Ha Hamed miaHere? JKuszHb. OT0
3€JIEHbIE PAacTEHUs, IpEBpallalOlINe YIJIEKUCIBbId Ia3 B OPraHUYECKHE BELIECTBA, a TaKkKe
TPWIUIMOHBI M TPWIUIMOHBI MEIbYaMIIUX MOPCKUX OpraHu3MoB (popamMHHH(EpPbI, KOKKOJHUTHI,
U3BECTKOBbIE Bojopociu). Onu 3axBarbiBaloT yriepon u3 COj,, pacTBOPEHHOTO B BoAe, U
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HCIOJNIB3YIOT €ro, HapsAy ¢ JPYTMMHU BEIIeCTBAMH, JIJISl MOCTPOEHUs CBOMX pakoBuH. [lorubas, stu
MOPCKHE OpPraHU3Mbl MONAAA0T Ha IHO, Iie ciupeccoBbiBatoTcs B u3BecTHAK CaCO3z. B ocamounbix
nmopojax Ha 3emiie B CBA3aHHOM BHUJE yaepxkuBaercs npuMmepHo B 20 000 pa3 Gosbie yriepona,
4eM COJICPKHUTCS B aTMocdepe.

Kax cBsi3aHbI TOBBIIIEHUE CPEIHEN TEMIIEPAaTypbl 3eMIIM, KpYrOBOPOT YIJIEpOAa U MPOLIECCHI,
npoTeKaromume B ruapochepe?

6. Kakue 13 npuBeIeHHBIX HUXKE YTBEPIKICHUMN SIBIISIFOTCS, IO BallleMy MHEHUIO, JTOXKHBIMU, a
KaKHe — UICTUHHBIMHU:

a) MpH CTUPKE Oelbs MOJIOCKATh JIy4llle B IPOTOYHOM BOJIE;

0) MCIIOJIb30BaHNE MTOCYIOMOEYHBIX MAIlIH — XOTb U 0oJiee 1oporoi, HO 3(hPeKTUBHBIHA

Croco0 SKOHOMHH BOJIbI U DJIEKTPOIHEPTUH MPU MBITHE OOJIBIIOTO KOJIMYECTBA MOCY/IBI;

B) IIPY UCIOJIb30BAaHUU PbIUYArOBbIX CMECUTENIEH MEHBIIIE BObl YXOIUT «BILYCTYIO» IIPH

moa0ope ONTUMAaIbHOU TeMIepaTyphl BOAbL;

r) n30eKaTh OOJBIINX MOTEPh BOJBI MOKHO, €CJTM PUHUMAThH BaHHY, a HE YL

7. CymectByer mpo0OiieMa 3amuThl TUApocepbl OT BOIBI, CIMBAEMOl cHcTeMaMu
OXJIAXKICHUST Kopabieil. YTeduka Jake OJHOTO JHMTpa HEPTENPOIYKTOB B BOAHBIN OacceiiH
Haka3blBaeTcsl OonpIInM mTpadom. B ToO ke Bpems eKeCyTOUHO Ha KaKJIOM CyJIHE HaKarlIuBaeTCs
JI0 TpeX TOHH BOJbl, OT KOTOpoW Hazno u30aBisAThcsA. KoHueHTpauus HepTH B BOJE, KOTOPYHO
cOpachIBalOT B OTKPBITHIA OKeaH, He MoibkHa mpesblmarh 100 mr/n. Ecnu ke Mope 3akpbiToe, K
npumepy, banruiickoe nin CpennszeMHoOe, TO TpenenbHOe KOJIMYECTBO HE Oonbmie 15 mr/m, a B
®uHCcKOM 3anuBe cOpoc HedTenpoayKToB BooOIIe 3ampeinleH. Kak mnpeaoTBpaTHTh MONajaHue
cienoB HeTH B MOpe (Kak WX YIAIUTh U3 CIIMBHON BOJBI)?

8.0OmHa w3 pa3BUBAIOIIMXCS CTpaH BBO3WJIA W3 HWHAYCTPUAIBHBIX JEp)KaB Ha CBOIO
TEPPUTOPHUIO JUTS 3aXOPOHEHUSI PAlMOAKTUBHBIE OTXOJIbI, KOTOpPBIE COpachBAIM B KOHTEHHEpax B
okeaH. He3zaBucuMble 5KCHIEpThl YCTAHOBUIIM, YTO TaKOM CIIOCOO 3aXOPOHEHHUsI BCKOPE MPHUBEAET K
palMOaKTUBHOMY 3arpsi3HEHHUIO0 CYLIECTBEHHOM 4YacTh MupoBOro okeana. B pamkax Kakux u3
I00aNBHBIX MPOOJIEM COBPEMEHHOCTH MOXKHO paccMaTpuBaTh 3TH COOBITUA? APryMEHTUPYHTE
CBOM OTBET.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMBIX ITPU
OCYHIECTBJIEHUU OBPA30BATEJIBHOI'O NPOLECCA IO JUCHUIIJIMHE

HudopmannonHo-kommyHukaTuBHbie TexHonoruu (MKT) npenonaBatens UCoNb3yeT AMs:
- IOJIy4€HHUs MH(OPMALIUY IIPU MTOATOTOBKE K 3aHATHSIM;

- CO3JaHMsl PE3EHTAMOHHOTO COITPOBOXKICHNS JIEKIIUOHHBIX 3aHATUN;

- paboOTHI B AJIIEKTPOHHOU MH(POPMAITMOHHOM CpeJIE;

- OC Windows 7 Professional,

- Microsoft Office 2007 Russian Academic OPEN No Level,

- AHTHBHpYCHOE nporpaMMHoe obecrieueHue Kaspersky Security.

11. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOMN
JJIs1 OCYIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLECCA IO AMCIHUIIVIMHE

Buo Haumenosanue
Ilepeuenv ocnoenozo Ne JIP
3anamun ayoumopuu
0bopyoosanus
1 2 3 4
JlabGopaTopust TOKPBITHI
HNuTepakTuBHas JI0CKa,
JIk JPEBECUHBI U KIICEHBIX -
HOYTOYK, TIPOEKTOP
MaTepHajoB
a6 . Becnl c TOYHOCTBIO
abopaTopus MOKPHITHIA N —— 0.1 v
JIP JIPEBECUHBI U KJIIEEHBIX 1-3
tepmoctar, pH-metp, 5.
MaTepraIoB
neyb
CP 431 O6opynosanue 10- -

108



IK i5-2500/H67/4Gb
(Monutop TFT19 Samsung);
MPUHTEDP HP LaserJet
P2055D
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIsA TIPOBEJAEHU S
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

1. Onucanue GpoHJa OLIEHOYHBIX CPEACTB (IIACHOPT)

Ne
KOMIIETEH JJremenT Pazgen Tema dOC
KOMIIETeHIH U
M

OIIK-3 TOTOBHOCTb 1. . Pons 1.1. Ilpeamer u 3agaun | Bonpocs! k 3auery
MIPUMEHSTH B 9KOJIOTUU B | dKonoruu. Opranusm u | Nel-27
[IPAKTUYECKON COBPEMEHHO | (hakTOpHI CpEIbl.
JESTEIbHOCTH M oOIIecTBE. | DKOJOTHs MOMYJIALUMN.
MPUHLIUIIBI DxocucreM | DxocucreMsnl. Pa3Burue
paloHaIbHOTO Bl HKOCHCTEM.
UCIIOJIb30BaHUS Cykneccun. buocdepa
MPUPOIHBIX KaK rinobanbHas
pecypcoB u HKOCHCTEMA
3aIUTHI
OKpY Karoleu
Cpeibl

[1K-4 TOTOBHOCTH 2. 2.1. 3arpsizHenue | Bompocsl k 3aueTy
000CHOBBIBaTh 3arpsizHeHu | aTMOC(HEPHOTO Ne28-54
MIPUHSTHE e BO3/IyXa. 310poBBE
KOHKPETHOTO OKpYyXarole | uyenoBeka. I moOanbHbIE
TEXHUYECKOTO i cpenbl 9KOJIOTMYECKHE
pelieHus npu poOIIeMbI
pa3zpaboTke 3. 3.1. OcHoBHbIe | Borpocsl k 3auety
TEXHOJIOTMYECKUX | Meponpusr | HampasiaeHus cozganus | Ne55-67
MIPOLIECCOB u | us 10 | MaJIOOTXOJHBIX u
U3JIENNHA, a TakKkKe | 3aluTe pecypcocOeperaronux
BBIOMPATH OKpYXKaroIle | TEXHOJOTUM B
TEXHUYECKUE 51 Cpenbl. | pa3IMYHBIX  OTPACIAX
cpencTaa MexnayHapo | IpOMBIIUIEHHOCTH.
TEXHOJIOTUH C | nHOE WNnxxenepHsbie u
y4eToM COTPpYAHHUYE | OpraHU3AIMOHHBIE
HKOJIOTUYECKHUX CTBO MEpONPUSATHS 1o
MPOLECCOB 150.4 3alIUTE OKpYKaroleu
MPUMEHEHUS cpenbl OT 3arpsi3HEHMS.

Oumncrka
MIPOMBIIIJICHHBIX
BBIOPOCOB U COPOCOB.

3.2. ITonsTue 0
MIPaBOBOM OoXpaHe
OKpY’Kalollle  Cpenbl.
OCHOBHBIE
MPUPOIOOXPaHHBIE
3aKOHBI POD.
DKOHOMUYECKHE
MEXaHU3MBl  3aIUTEI
MIPUPOTHON CpeIbl
MexnyHapoaHoe
COTPYAHUYECTBO B
obnactu OXpaHbI
OKPYXAarOIE Cpebl

Bomnpocs! k 3auety
Ne68-89
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2. Bompocsl K 3auety

KoMnerennun Nen
lf/rn BOITPOCHI K 3AYETY HAUMEHOBAHHUE
Konx OnpeneaeHne pasjaena
1 2 3 4 5
1 OIIK- | roroBHOCTB 1. OObeKT n3ydeHus SKOIoruu Kak Hayku. | 1. Ponp sxonorun
' 3 | npUMeHATH B[ TToCTOSHHO MeHsfoecs | B COBPEMEHHOM
TMPAKTHYECKOH €CTECTBEHHbIE YCIOBUSL Cpefbl oOuTanms | COMIECTBE.
ACATEIBHOCTH YeNoBeKA M YPOBEHb HCIOJb30BaHHs | JKOCHCTEMBI
HPUHIHIIBT 00IIECTBOM IIPUPOIHBIX PECYPCOB.
pallMoHaIBHOTO 3. Tlpupoa — KaK 3aMKHyTast
HCIIONB30BAHNA CaMOCTOSATENbHAS, CAMOPA3BHBAIOILASACS
HUPHUPOAHBIX PECYPCOB | cpcrema, moaiepsKMBaOIAs COCTOSHUE
u 3aLIUTEI

OKpY>Karollen cpeibl

paBHOBECHUA 0e3 BMeIIaTeIbCTBa
YCJIOBCKA.

4. CBI3b DKOJIOTHH C €CTECTBEHHBIMH U
r'YMaHHUTAapHLBIMU HAYKaMU.

5. Opranusm u (HakTopbl Cpebl

6. BiiaskHOCTB Kak 9KOJIOruueckuii haxrop
aJlanTalyy OpraHu3MoB

7. Temmepatypa Kak OCHOBHOM
HKOJIOTHUYECKU (hakTop. Ananranuu K
HU3KHMM U BBICOKMM TEMIEpaTypam.

8. Dkosorust oy

9. Tumnbl B3aMMOOTHOIICHUH MEKTY BUIAMH
B COOOIIIECTBAX.

10. Pa3Hoo6pasue nomysisiuii, iX CBOMCTBA
Y TPaHULIbI.

11. Teorpaduueckast U3MEHYUBOCTh
HONYJISAIAIA U €€ aJanTHBHAS IPUPOJIA.

12. lemorpaduueckas CTpyKTypa
TOMYJISIUAN.

13. I[I/IHaMI/IKa YHUCJICHHOCTH B IIOMMYJIAHAX.

14. Dxosoruueckuii MEXaHU3M PBOJIFOLIMU
OpraHU3MOB.

15. TIpocTpaHCTBEHHAs CTPYKTYpa
IKOCHCTEM.

16. DxocucTeMbl MUPOBOro OKeaHa.

17. DxocucTeMbl KOHTUHEHTAIBHBIX BOI.

18. ApuaHble  DKOCHCTEMBI:  CTEIIH,
MYCTHIHU, CABAHHBI.

19. DxocucCTeMBI YMEPEHHBIX W BBICOKHX
HIMPOT (Taiira, TyHapa)

20. MuKpoopraHu3Mbl B arpo3KOCHCTEMAX

21. becno3BonouHbIe JKHBOTHBIC B
arpocucreMax.

22. JlecTpyKIusi B arpO3KOCHCTEMAaX; 0030p
IPOLIECCOB M PEIYLICHTOB.

23. 0O0630p abOuotmyeckux (akToOpoB,
BO3JICHCTBYIOIINX HA arpOCUCTEMY.
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24, CopHsiKH B  arpo3KOCHCTEMax;
POUCXOXKICHHE, KI1accupuKaIms,
a/IANTUBHBIC CBOWCTBA; AJUICIIONATHSI.

25. JlyroBble macTOHMIIA Kak pa3HOBUIAHOCTD

arpoCHUCTEMBI.
26. buocdepa kak rimodanbHas
HKOCHUCTEMA
27. MexmyHapoiHast ceTb OMochepHBIX
3aIl0BETHIKOB
IIK-4 | roTOBHOCTH 28. IlepeuncnuTe OCHOBHBIE CBOWCTBA 2. 3arpssHeHue
00OCHOBBIBATh aTMOCQepBl. OKpYy>Karomien
TIPUHSATHE 29. Ha3zoBUTE OCHOBHBIE 3arpsi3HSIOIINE cpensl
KOHKPETHOTO aTMocdepy BellecTBa U X HCTOUYHHUKH.
TEXHUYECKOTO 30. B yem cymHOCTh ¥ MEXaHU3MBI
peLicHus IIPH | IPOSIBJICHUSI «ITAPHUKOBOTO Y dexran?
pa3paboTke 31. Kakme ra3pl  OTHOCATCA K
TEXHOJIOTHIECKHX «IIAPHUKOBEIM»?
IIPOLICCCOB u| 32, Kakue ¢akThl  MOATBEPKIAIOT
U3[CIHH, A TAKKCe | gajuuue «IapHUKOBOTO YQ(eKTan?
BBIOUpATH 33. Kakue (akTtopsl JAEHUCTBYIOT B
TCXHUYCCKHC HaIIpaBJICHUU, [IPOTUBOIIOJI0KHOM
CpeacTBa 1 | «mapHukoBomy 3¢ dexTy»?
TCXHOJIOTHUH C YyICTOM | 34 Ha30BUTE OCHOBHBIE HCTOUYHUKHU
9KOJOrHICCKHX IOCTYIUIGHUsT ~IapHUKOBBIX Ta30oB B
MIPOIIECCOB X | armocdepy.
TIPUMCHCHH 35. UYro sBmgeTcs TNOpUYMHAMH H

CJICACTBUAMU N3MEHEHU! B COACpIKaHNUN
030Ha?

36. Kakne atmochepHbIe 0CaaTku OTHOCST
K KaTEerOpyu KUCIIBIX?

37. Kaxkue BellleCTBA U BUJIBI
JESTEIIbHOCTH YeloBeKa O0YCIOBIUBAIOT
OCHOBHOM «KHUCJIOTHBIN apdexT»
0CaJIKoOB?

38. B uem mposiBIIIeTCSl IEHCTBUE KHCITBIX
0CaJIKOB Ha BOJbI, TIOYBY, PACTUTEIbHBIN
MTOKPOB?

39. B xakux pailoHax U yCIOBUSX KUCIbIE
ocaJiku Hambojee BEpPOSITHBI U T/
Haubosee BEPOSITEH WX OTpPUIIATEIbHBIN
ahdext?

40. TlepeunciuTe H3BECTHBIC BaM MEpPbI
M0 OXpaHe aTMOC(HEPHOTO BO3AyXA.

41. ®akTopsl, BIMSIIONINE HA 3[JOPOBBE U
MPOJOKUTETLHOCTD KU3HU YeTIOBEKa.
42. BnusiHuE 3arps3HEHUsT aTMOCHEPHOTO
BO3/yXa Ha 3JI0pPOBhE HACEIICHHSI

43. OCHOBHBIE XHMHYECKHE MPHUMECH,
3arps3HsIonMe atMmochepy

44, OO61emMupoBbIe BBIOPOCHI B
aTMocQepy TIIaBHBIX 3arps3HUTEICH

45. ['mobanbHBIC 9KOJIOTUYECKUE
IPOOIIEMBI
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46. 3arps3HeHHE OKpYKAIOLIEH cpebl
(mouB, armocdepsl, TUApPocheps)

47. OpraHnyeckoe HMCKOMaeMOe TOTUIMBO
" aJIbTCPHATHBHAA SHCPIrCTUKA.

48. «Jlemorpaduueckuii  B3pBIBY» WU
ypOaHu3aIusl.

49. O0630p pacTUTEIBHBIX PECYPCOB H
poOIIeMbI ux paIoHaIBHOTO
WCTIOJIH30BaHUSI.

50. BoxHble pecypchl: 0030p MHPOBBIX
3aracoB, IOOAJIbHBIX M PErHOHATBHBIX
po0JIeM UCTI0JI30BAHUSL.

51. Pecypchl )KUBOTHOTO MHUpa, MPOOJIEMbI
MCTIOJIb30BAHUSI.

52. IIpoGnema yTpaTsl OnopazHO0Opasus.

53. IIpoGaemMbI OTXOI0OB: TEXHOJIOTHH
oOparieHus U 3aKOHOIaTeIIbCTBO.

54, Kimmarnueckue u
arpOKJIMMATHYECKUE PECYPCHI.

55. KommuiekcHoe HCIIOJIb30BAHUE
CBIPBEBBIX U YHEPTCTHUUYECKUX PECYPCOB.

56. CHmKeHHE KOJIMYECTBA CTaJAWN TpU
NPOBEICHUN TEXHOJOTUYECKUX
HPOLIECCOB

57. BHenpeHune HEMPEphIBHBIX MPOIIECCOB

58. ABTomarm3anusi ¥ KOMIBIOTEPH3AIHS
MIPOU3BOJICTBEHHBIX MPOIIECCOB.

59. HMuaTeHCH(UKAIUSI TEXHOIOTHUSCKHUX
IIPOLIECCOB

60. Co3snanue KOMILIEKCHBIX
DHEPTrOTEXHOJIOTMUYECKHX TPOIIECCOB

61. 3ameHa MEepBUYHBIX MaTEPHATIBHBIX H
HHEPIreTUUECKUX PECYPCOB Ha BTOPHUHBIE.

62. OCHOBHBIE TEXHUYECKHE HATIPABIICHUS
pa3pabOTKU M BHEJPEHUS MATOOTXOJHBIX
TEXHOJIOTHI

63. MeponpusTus, HampaBJIeHHbIE Ha
CHIDKEHHE MOIITHOCTH BBIOPOCOB

64. MepomnpusTusi, HarpaBJIeHHbIE HA
3alIMTy aTMoc(hepbl

65. Mepomnpusatuss M0 HOPMHPOBAHHUIO
BEIOPOCOB

66. OpraHu3anMOHHBIE MEPONPHUITHS IO
palOHATILHOMY Pa3MENICHHUIO
UCTOYHHMKOB 3arps3HEHHM, MMO3BOJISIOIINE
CHHM3HTH CTENEeHb pacrpocTpaneHus 3B:

67. MeToabl OYUCTKHA CTOYHBIX BOJI

68. Ilpeamer mpaBa OKpyXaroliel cpejibl
U METOJIbl IPAaBOBOTO PETyIHWPOBAHUSA B
IIpaBe OKPYKAIOUIEH cpeabl.

69. Koncturymmonusie OCHOBBI
peI‘y.HI/IpOBaHI/IH HpI/IpOI[OHOJIBI}OBaHI/ISI 58
OXpaHa OKPYKAOUIEH CPEIbI.

3. Meponpusrus
o 3aIuTe
OKpY>Karollen
Cpenbl.
MexnyHapoaHoe
COTPYAHUYECTBO
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70. ®enepaTUBHBIC TOTOBOPHI.

71. MexnayHaponHbie A0ToBOpel PO B
00J1acTH TPUPOIONOIB30BAHUS U OXPaHbI
OKPYKAFOIICH CPEJIbI.

72. HopMaTuBHBIE TIPaBOBBIE  AKTHI
[Ipesunenta P®, IlpaButenscrBa PO,
®denepaabHbIX MUHUCTEPCTB M BEIOMCTB
B CHCTEME HCTOYHUKOB HKOJIOIMYECKOTO
npasa.

73. HopMmartuBHBIC aKThl CyOBeKTOB PD,
OpraHOB MECTHOTO CaMOYIpPAaBICHUS U
JIOKaJIbHbIE aKTBI B oOacTu
MIPUPOIONOIB30BAHUS u OXpaHbl
OKPY’Karoien cpepl.

74. TlnaHupoBaHuE€ M IPOTHO3ZUPOBAHUE
OXPaHbl OKPYKaIOLIEeH Cpebl.

75. llonsatue, BUABI U  CTPYKTYypa
HKOJIOTHYECKUX MTPABOHAPYIICHUH.

76. Ilytm pemieHHs OKOJIOTHYSCKHUX
po0JeM.

77. ®akTOpbl pa3BUTUS MEXKIYHAPOIHOTO
IpaBa OKpY’Karolen cpeibl.

78. IIpaBOBOIf peXUM TOCYIaPCTBEHHBIX
MIPUPOIHBIX 3aMIOBETHUKOB U 3aKa3HUKOB.

79. IlpaBoBOil peXMM HAIMOHAIBHBIX W
MIPUPOJTHBIX TTAPKOB.

80. IlpaBoBoil pexuM MNaMATHUKOB
NPUPOJIBI, JCHIPOJOTUYECKUX IAapKOB H
O00TaHWYECKHX CaJIOB.

81. HasnaueHume W TIPaBOBOH peXHUM
3€NEHBIX 30H.

82. HasnaueHume u TIPaBOBOH peXHUM
CaHMTAPHO-3AIUTHBIX 30H.

83. Kak B3auMOCBs3aHbl SJKOHOMUAYECKAS
U dKocuctema?

84. DkoHOMHYecKas  WHTEepIpETaIHs
KOHLICNIIMA yCTOMYMBOTO pa3Butus. B
4YyeM pasidyue TOHATUUA  clabol u
CUJIBHOM YCTOMYUBOCTH?

85. MeTo1pI SJKOHOMHUYECKON OIEHKHU
TIPUPOJTHBIX PECYPCOB.

86. KakoBbl NMPUHIUMBI YKOHOMHUYECKOU
OLIEHKH IPUPOJIOOXPAHHBIX MPOEKTOB? B
yéM pa3nyMs aHain3a (UHAHCOBBIX H
COIIMAIBHBIX 3aTpar 51 BBITOJ[
IIPUPOIOOXPAHHBIX TPOEKTOB?

87. MexayHapoaHOe COTPYTHUIECTBO B
pelieHnu To0aIbHBIX MpobIemM
B3aMMOJICHCTBHS OOIIIECTBA U TIPUPO,IBI
00BEKTHUBHAS MTOTPEOHOCTH IMOXH.

88. MHuoroobpasue opraHu3aruOHHBIX
(dhopM MEXITYHAPOIHOTO COTPYAHIYECTRA.

89. MexayHapoIHbIe COTJIAIICHUS
Poccuiickoii @enepanuu B 061acTu
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‘ ‘ \ OXpaHbl OKpYXKalolen cpebl \

3. Onucanue nokaszaresieil 1 KPpUTEpHeB OLleHMBAHUS KOMIIeTEHIIUI

IlokazaTenu Ounenka Kpurepun
3HaeT OCHOBHBIE TMOHSTHUS, TEPMUHBI
3uarp 3aKOHBI CTPYKTYPHOH U
(OIIK-3): CTPYKLYP
(GyHKIIMOHATILHOM OpraHu3aluu
- OCHOBHBIC TIOHSTHUS, TEPMUHBI
3aKOHBI CTPYKTYpHOI " HKOCHUCTEM; poJb  dYelmoBeKa B
. obecrie4yeHnn CTaOUIILHOTO
GbyHKIIMOHATBHOU OpraHu3aluu .
(YHKITMOHUPOBAHHUS TOTTYJISITIHH,
HKOCUCTEM;
sKOCHCTEM, OHOChepsl; POIb OCHOBHBIX
- poib uejoBeKa B oOecreuyeHUU
KOMITOHEHTOB ypOosKocucTeM B
CTaOUIILHOTO (byHKIIMOHUPOBAHUS
. hopMUpOBaHUH 00BEKTOB
MOMYJISALIANA, SKOCUCTEM, OMOC(EPHI; .
naHamadTHOMU ApPXUTEKTYPBI B
-  pOIb OCHOBHBIX KOMIIOHEHTOB
pa3IMYHBIX KITUMaTHYECKHUX,
ypOoskocucteM B (POPMUPOBAHUU
. reorpaguuecKux YCIOBUSX C YUETOM
00BEKTOB nanamadTHON o
TEXHOTCHHOW HAarpy3kW;, IPHUHIIUIIBI
APXUTEKTYPBI B pa3IMYHBIX .
B3aMIMOJICHCTBUSL JKUBBIX CHCTEM C
KITMMATHYCCKHX, reorpaduIecKux . .
. OKpYXKarollel cpesioil Ha ypoBHE 0co0u,
YCIOBUSAX C YYETOM TEXHOTECHHOU
HATDYSKE; MOMYJISIIIAA ¥ 3KOCHCTEMBI, OCHOBHBIC
b
. MPOLECChl B JKUBBIX CHCTEMax, HX
- TIPUHIIUIIBI B3aUMOJICHCTBUS KUBBIX
. . MIPOUCXOXKICHHE, pa3BUTHE u
CUCTEM C OKpYyXXawIlel cpenoil Ha
pa3zHooOpasue; COBpPEMEHHBIE
YpOBHE  0COOHM, TOMyJIAIUd U
rJ100aTbHBIC u pErMoHaIbHbBIE
9KOCUCTEMBI;
HKOJIOTMYECKUE MPOOIEMbl U MPUUUHBI
- OCHOBHBIC TIPOIECCHI B IKHBBIX
ux BO3HUKHOBCHHUS; poOIeMBI
CUCTeMaX, HMX  MPOUCXOXKICHHE,
. COXpaHEHUs O6ropazHoobpazus u
pa3BuTHE U pazHooOpasue;
([TK-4): MIPUHIIAITEI OPTAHU3AINHA YKOJIOTHICCKH
3a4TECHO I'paMOTHOTO OpUPOAOIIOIb30BaHU,
- COBpEMEHHBbIE TIJ00adbHBIE U -
OCHOBHBIC  YCIIOBUS  yCTOHYHMBOTO
peruoHalbHbIE HKOJIOTHYECKHE
COCTOSTHUSL DKOCHCTEM U MPHYMHAX
poOIeMBI u TIPUYUHBI ux
BO3HUKHOBCHUS HKOJIOTHIECKOTO
BO3HUKHOBEHUS;
KpHU3HCA; OCHOBHBIE MPUPOIHBIE
- po0sIeMbI COXpaHEHHUs
pecypcst  Poccum W MOHHTOpPWHT
Onopa3zHooOpa3ust W TPUHIIMIIBI N
OKpYXAaroIIed Cpelbl; JKOIOTUYECKHUe
OpraHu3aIH HKOJIOTHYECKU
TIPUHITHAITBI paroHaIBEHOTO
TPaMOTHOTO MPUPOAONOIB30BaAHUS.
o MPUPOJONONB30BAaHUS; HM3MEHEHUS B
- OCHOBHBIE YCJIOBUSI yCTOWYHBOTO N
OKpY’Karomien cpene, HAYYHO-
COCTOSTHUSI DKOCHCTEM U MpPHYMHAX
TEXHHYECKUE U 9KOJIOTO-
BO3HUKHOBEHHS 9KOJIOTHIECKOTO
. TEXHOJIOTUIECKHE poOIIeMEI,
KpHU3HCa;
CBSI3aHHbBIC co CTPOUTENHECTBOM

- OCHOBHble TIPUPOJHBIE PECYPCHI
Poccun 1 MOHUTOPHUHT OKpy:Karoleu
Cpensl;

- JKOJIOTUYECKHe MIPUHIUIIBI
pPaMOHAIBHOTO
MIPUPOAOIIOIBb30BAHUS;

- U3MEHEHUs B OKpYXKalIleu cpene,
HAay4YHO-TEXHUYECKHME W  DKOJIOIO-

TCXHOJIOTHYCCKHEC HpO6JICMLI,
CBsI3aHHBIC Cco CTPOUTECIILCTBOM
BOOOXPAaHUJIHNIIL;

- TIOCJIEACTBUS BIMSAHUS ILIABAIOLIEH
W 3aTOIUICHHOW  JIPEBECHHBI  Ha

BOJIOXPAHWJIHII, TIOCIEACTBUS BIIMSTHUS
MJIaBAIOIIEH U 3aTOIJIEHHON PEBECUHBI
Ha BOJIHBIE OOBEKTEHL.

VMeeT BBINONHATL MOUCK M aHAIU3
HEe00X0INMOI HayYHO-TEXHUYIECKOMN
nHpopManuu; HCIIOJIb30BaTh
SKOJIOTHYECKHE METOAbLI HCCIIEIOBAHUS
B TPHUPOJHBIX U  HCKYCCTBEHHBIX
DKOCHCTEMAX HCIOIb30BaTh
DKOJIOTHYCCKHUE METOALI HCCIICIOBAHMS
B TPHUPOJHBIX U  HMCKYCCTBEHHBIX
OuocucremMax; TNPUHUMATH PEIICHUS
MPAKTUYECKOr0 XapakTepa C LEJbI0
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BOJHBIE OOBEKTEL.

Ymern

(OI1K-3):

- BBIOJIHATH T[OUCK W  aHAIM3
HEOOXOJUMONW  Hay4yHO-TEXHUYECKOMN
nHpopmanuu;

- HUCHOJB30BAaTh  JKOJOTMYECKHE

METOJIbl MCCIICIOBAHUS B TPHPOIHBIX
N UCKYCCTBCHHBIX 9KOCUCTEMAX.
(TIK-4):

- HUCHOJB30BAaTh  JKOJOTMYECKHE
METOJIbl MCCIICIOBAHUS B MPHPOIHBIX
N UCKYCCTBCHHBIX 6I/IOCI/ICT€MaX;

- NPUHUMATh penieHus
IPaKTHYECKOTO XapakTepa C IEJbIo
9KOJIOTHYECKOM OINITUMHU3AIHH
PUPOONIOIB30BAHNUS;

- MPUMEHSTH 3HAHHUS SKOJOTMYECKUX
3aKOHOB (byHKIMOHUPOBAHUS

AKOJIOTMYECKOM ONTUMHU3ALNH
MPUPOIONOIB30BAHUS; MPUMEHSITh
3HAHUSA 9KOJIOTHYECKUX 3aKOHOB
(GyHKIIMOHUPOBAHUS MPUPOIHBIX

OKOCUCTEM [JId TIIOBBIIICHHUA YPOBHA
OKOJOTHYECKOI'0 CO3HAaHUs HACCIICHUSI.

Bimageer  mMeromamu = mpoBeneHUs
IKOJIOTUIECKUX UCCIICIOBaHHIA;
HABBIKAMU OTIPEICIICHUS POJIH YEIIOBEKa
B obecrie4yeHnH CTaOUIILHOTO
(G YHKITMOHUPOBAHHUS TOTTYJISITIHH,
sKOocucTeM, Oumocdepbl;  MeTomaMu
orpeneneHue OCHOBHBIX
(aKTOIOTHUECKUX noKa3aTese

OKOJIOTHH, HaBbIKaMU, HCOGXO[[I/IMBIMI/I
JUISL OCBOCHHSI TEOPETHYECKUX OCHOB U
METOJIOB DKOJIOTHH; METOJaMH
IJIAaHUPOBAHUS n MPOBEJICHUS
DKOJIOTUYECKHX HCCIICIOBAHMM.

MMPpUPOAHBIX 3KOCHCTEM JIA
IMOBBIIICHUA YPOBHSA 3KOJIOTMYCCKOIO
CO3HaHHus HACCIICHUA.

Baagern

(OIIK-3):

- METOAAMHU IPOBEICHUS
9KOJIOTHYECKUX MCCIIEIOBAHUIA;

- HaBBIKAMHU  OIPENENICHUS  POJIH
YyeJioBeKa B o0ecrnieueHnun
CTaOMIIBHOTO (bYHKIIMOHUPOBAHUS

MOMYJISIIMM, SKOCUCTEM, Orochepsl;
— METOJaMM ONpeJeNIeHHEe OCHOBHBIX|

(haKTOJIOTMUECKHIX roKaszaresien
BKOJIOTHUHU.

(TIK-4):

- HaBBIKAMH, HEOOXOAUMBIMH IS
OCBOCHHSI TEOPETUYECKUX OCHOB H
METOJ0B 3KOJIOTHH;

r METOAaMHU IJTaHUPOBAHUA H
[POBEICHUS 3KOJIOTUYECKHX
MCCIICTOBAHU.

HE 3a4YTCHO

He ocBoun coxmepkanue NUCIUTIINHEL
OCHOBHBIE MOHATHUSI, TEPMUHBI U 3aKOHBI
OpraHu3aIuu HaJIOPTaHU3MEHHBIX
OMoCHUCTEM; KOMIIOHEHTBhI JIECHBIX U
ypOODKOCHCTEM:  PACTUTENbHBIA U
JKUBOTHBI MHUp, TIOYBBI, CBOMCTBA
JIECHBIX  DKOCHCTEM; HE yMeeT
BBIIOJHATH MTONCK u aHaln3
HE00XO0INMOM HaY4YHO-TEXHUYECKOMN
uHpOpMaLUH.

4. MeToauyecKue MATepPHAJIbI, OMNpedessiiouie NPoUeAyphl OLEHUBAHUS 3HAHUIA,

yMeHHﬁ, HABBIKOB M OIIbITA A€ATECJIBbHOCTH

Juctunmza YTunuzaius moO0YHBIX OTXO/I0B U MPOMBIIIIEHHBIX MPOAYKTOB HaIlpaBJIieHa Ha
dbopMupoBaHHEe Y OOYYaAIOMUXCA HKOJIOTHYECKOTO MHUPOBO33PEHUS IS TPUHATHS HAYy4IHO
000CHOBAaHHBIX PEUICHUH B MPUPOJOOXPAHHON JAEATEIHLHOCTH MPU MPOSKTUPOBAHUU MIPEATIPUSATHIHA,
W3YyYECHUE OCHOBHBIX IMOHSITUM O B3aMMOJECHCTBHM MKHUBBIX CHCTEM C OKPYKAIOIIECH Cpelod Ha
YpOBHE 0COOH, MOMYISAIUN U SKOCUCTEMBI; YCBOCHHE OCHOBHBIX MPOIIECCOB B KUBBIX CHCTEMaX, UX
MIPOUCXOKJICHUE, Pa3BUTHE W Pa3HOOOpa3ue; O3HAKOMJIEHWE C OCHOBHBIMU TJIOOQIBHBIMH H
PETHOHANIHBIMU  SKOJIOTMYECKUMHU TpoOJieMaMH, MPHUUYMHAMU WX BO3HUKHOBEHHS, MOJIyUYeHHUE
HABBIKOB OIPEJICTICHHsI POJIU YeJIOBEeKa B 00eCTieueHNU CTa0UIbHOTO (DYHKIIMOHUPOBAHUS

MOMYJISAIUNA, SKOCUCTEM, OMOCHEPHI.

N3yueHne qUCHUIIIIMHBI OKOJIOTHS U OXPaHa IPUPO/bI IPEyCMaTPUBAET:
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— JICKIIWH,

— nabopaTopHble pabOTHI;

— CaMOCTOATENIbHYIO paboTy 00yJaromuxcs;

— 3ayer.

B xone ocoenus pasgena 1 Poib 5KOMOrMM B COBPEMEHHOM OOIIECTBE. DKOCHUCTEMBI
CTYACHTBI JIOJDKHBI YSICHUTH MPEIMET M 331a4K KOJIOTHH, OPTaHU3M M (DaKTOPBI CPEIIbI, SKOJIOTHIO
MOMYJISIIAMA, TIOHSATHS JKOCHCTEM, WX pPa3BUTHE, CYKIeccHH, Ouochepy Kak Trio0aIbHYIO
IKOCHCTEMY.

B xoze ocBoeHust pazzena 2 3arpsi3HEHHE OKPYKAIOLIEH CPebl CTYACHTHI JOJDKHBI YSICHUTD

NPUYMHBI 3arps3HEHUs aTMOC(HEPHOTO0 BO3JyXa, CHIDKECHHS 30POBbS YEJIOBEKA, TJI00AIbHBIC
HKOJIOTHYECKUE TPOOIIEMBI.
B xone ocBoenust paznmena 3 MeponpusiTus IO 3alluTe OKPYXKaroIei cpeabl. MexIyHapoaHoe
COTPYAHHUYECTBO CTYJCHTHI JOJDKHBI YICHUTh OCHOBHBIC HANIPABJICHUS CO3JJaHUS MaTOOTXOAHBIX U
pecypcocOeperamnmx TEeXHOJOTHH B PAa3JIMYHBIX OTPACISAX MPOMBIILICHHOCTH, WHXCHEPHBIE U
OpraHU3allMOHHBIE MEPONPHUATHS IO 3aAIIUTE OKPYXKAIOIIEH Cpeabl OT 3arps3HEHUs, OYHCTKY
NPOMBIILICHHBIX BBIOPOCOB M COPOCOB, IMOHSTHE O TPABOBON OXpaHE OKPYKAIOMICH CPEeIsl,
OCHOBHBIE TPUPOAOOXPAaHHBIE 3aKOHBI P®d, SKOHOMHYECKHME MEXaHU3MBI 3aIIUTHl  MPHPOTHON
Cpeibl, MeXTYHAPOJHOE COTPYIHUYECTBO B 00JIACTH OXPaHbl OKPYKAKOIIEH CPEIIbI.

B nmpouecce nzyueHust AUCHUIUIMHBI PEKOMEH/YETCsl Ha TIEPBOM dTare 00paTUTh BHUMAHUE
Ha (akTophl, OOYCIABIMBAIONIME OSKOJIOTMYECKHE MPOOJIEMBI, OKOJOTHYECKUE MPOOIEMBI
I00AIHOTO XapakTepa.

OBgJajicHUE KITFOUYEBBIMU OHATUSIMH SIBIISICTCS OTPEACISIFOIINAM B OCBOCHUY JTUCIIUITIIHHBI.

[Ipy mOArOTOBKE K 3a4eTy PEKOMEHIYeTCs 0co00€ BHUMAHUE YACITUTH CIETYIOUIHM
Bonpocam: 1. Dkocuctemsl; 2. buocdepa; 3. Dkonorus nomyasu.

B mpomecce mnpoBeneHus mabOpaTOPHBIX pabOT MPOMCXOIWT 3aKPEIUICHHWE 3HAHHM,
(dbopMHUpOBaHHE YMEHHI U HABBIKOB PEAIM3ALIMU MPEICTABICHUS 00 IKOJIOTUYECKUX MpodiieMax U
Croco0ax uX ycTpaHEHHUs.

CamocrosaTenbHyl0 paboTy HEOOXOIMMO HAYMHATH C IOBTOPEHMs JIEKIMOHHOTO Kypca,
METOJMYECKUX PEKOMEH/ AN JTa00paTOPHBIX padoT.

B mporuecce KoHCyIbTalMU ¢ MpenojaBaTeieM HEoOXOIUMO MOJATOTOBUTh MaKCHUMAaJIbHOE
KOJIMYECTBO BOIPOCOB, BOSHUKAIOIINX B MPOIIECCE OCBOSHHUSI TUCIIUILIIHHEL.

PaGotra c nuteparypoil sBIseTCS BAXKHEUIIUM DSIEMEHTOM B TOJIYYEHHUH 3HAHUNA TIO
mucuuruirHe. [Ipexie Bcero, HE0OOXOAMMO BOCIIONB30BATHCS CIIUCKOM PEKOMEHIYEMOM 1O TaHHOM
JUCLUIUIMHE JUTepaTypoil. JlOMONMHUTENbHBIE CBEACHUS MO M3y4aeMbIM TeMaM MOXHO HalTu B
nepuoanyeckoit neyatu u MHtepHere.

[IpenycMOTpeHO TMpOBEJEHHE ayAWTOPHBIX 3aHATUI (B BHJIE JIEKIMOHHBIX 3aHSITHH,
71a00paTOPHBIX padOT) B COYETAHUU C BHEAYAUTOPHOUN pabOTOM.
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Ipunoxenune 2

AHHOTAIIUA
paboueii nporpaMMbl TUCIANIMHBI
YTuiuzanusi npoOMbIIIJIEHHBIX OTX0/0B M MOOOYHBIX MPOIYKTOB

1. Ieas u 3a7a4M AUCHUILIUHBI

Llenpto M3ydeHHs] TUCHUIUIMHBI SBJSIETCS: (POPMUPOBAHHME y OOYYAIOIIUXCS HKOJIOTHYECKOTO
MHPOBO33pPEHUS JUIsI TPHHATHS HAaydYHO OOOCHOBAaHHBIX PpEIICHHH B IPHPOJOOXPAHHON
JEeSITEILHOCTH MTPU POSKTUPOBAHUY TPEATIPHITHH.

3agagaMu U3y4eHHsI JUCHUILIHHBI SBISIOTCS:
- U3YYUTh OCHOBHBIC TIOHSTHS O B3aMMOJACHUCTBHH XHBBIX CHCTEM C OKpY)KAIOLIeH cpenod Ha
YPOBHE 0COOH, MOTYJISAIMN ¥ SKOCUCTEMBI;
- YCBOWTHb OCHOBHBIE TIIPOLIECCHI B JKMBBIX CHCTEMAax, HUX IPOUCXOXKJIEHHE, pa3BUTHE W
pazHooOpasue;
- O3HAKOMHUTBCSI C OCHOBHBIMH TJIO0QJFHBIMH M PETHOHAIBHBIMU 3KOJOTMYECKHUMH IpoOIeMaMu,
NPUYMHAMYU UX BO3ZHHKHOBEHUS;
- TOJY4YUTh HABBIKK ONpPEIENIECHHUS PpOJM  uelIoBeKa B  O0ECHEUEHUH  CTAOMIJIBHOTO
(GYHKIIMOHMPOBAHHS TOMYJIALU, IKOCUCTEM, ONOC(hEpHI.

2. CTpyKTypa IHCHHUIIHHBI

2.1 Pacnpenenenne TPYAOEMKOCTH TIO OTACIBHBIM BHAAM Y4YeOHBIX 3aHATHH, BKIIOYAs
camocTosTeNnbHy0 padory: Jlk-17 yac.; JIP — 17 yac.; CP-38 yac.

OO61mas TpyA0€MKOCTh AUCHUIUIMHBI COCTABIISIET /2 4acoB, 2 3aU€THBIX €IMHUIIBI

2.2 OCHOBHBIE pa3/elbl IUCHUTUTHHBIL:

1 — Ponb 9KOJIOTHH B COBPEMEHHOM 00I11eCTBE. IKOCHUCTEMBI
2 - 3arpsi3HEHHUE OKPYXKAIOIICH CpeIbl
3 - MeponpuaTtus 1o 3aiuTe OKpyKarolei cpeapl. MexxaTyHapoIHOe COTPYAHUYECTBO

3. [lnanupyemble pe3yJibTaThl 00yUeHNs (epedeHb KOMIeTeH i)

[Tpouecc u3yueHus: AMCUUILIIMHBI HAaNpaBJieH Ha (pOpMHUPOBAHHE CIAEAYIOUINX KOMIETEHIIHIHA:
OIIK-3 - TOTOBHOCTh NMPUMEHATH B MPAKTHUYECKON NEATENbHOCTH MPUHLUIBI PAllHOHAIBEHOTO
WCITOJIb30BaHUs IIPUPOJIHBIX PECYPCOB U 3AIUTHI OKPYXKAIOLIEH CPENIb;

[1K-4 - roTOBHOCTHP OOOCHOBBIBaTH NPUHATHE KOHKPETHOTO TEXHMYECKOTO PELICHHs IpH
pa3paboTKe TEXHOJIOIMYECKUX MPOLECCOB M H3AeNui, a Takke BbIOMpaTh TEXHUYECKHE
CPEICTBA U TEXHOJIOTUH C YY4ETOM DKOJIOTHUECKHUX MTPOLIECCOB X TPUMEHEHHUS.

4. BuJ NpoMe:KYTOYHOM aTTeCTAllMU: 3a4eT
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IMpunoxenne 3

IIpomoxon 0 dononenusx u usmeHeHusx 6 padouei npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3acemanus kadenpsl Ne OT «__ » 20 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JIUCHUIIJIMHE

1. Onucanue ¢oHIA OLIEHOYHBIX CPEACTB (IIACMOPT)

Ne

Jj1eMeHT ®OC
KOMIIETEeH Pasnen Tema
KOMIIETeHIIN T
U
OIIK-3 TOTOBHOCTH 1. Pons sxonornu B | 1.19Kkomorus Ortyet Mo
MPUMEHSITD B COBpPEMEHHOM MOy JISTHH. naboparopHoii pabote
MIPaKTUIECKOM obmecTBe.Jkocucte | PazBuTne
JIeSITeIIbHOCTH MBI 9KOCHUCTEM.
MPUHLIUIIBI Cykueccuu.
paIoOHAIBHOTO Buocdepa kak
UCTIOJIb30BaHHUS riobanbHas
MIPUPOIHBIX PECYPCOB JKOCHCTEMA
" 3allIUThI
OKPY>Karollel cpelbl
[1K-4 TOTOBHOCTH 2. 3arpsi3HEHHE 2.1. 3arpszaenne | OT4eT Mo
000CHOBBIBATH OKpY’Karomei atMochepHoro nabopaTopHoii paboTe
IIPUHSTHE CpeIbI BO3/yXa.
KOHKPETHOTO 'nobanbubie
TeXHITUCCKOLO 3KOJIOTHYECKUE
poOJIEMBI
PCILICHITT fpH 3. Meponpusitus o | 3.1.  OcnoBable | OTUeT MO
pa3paboTke .
3aIUTe HaTpPaBJICHHUS nabopaTopHoii paboTe
TEXHOJIOTHYECKUX OKpYRaIOmIei O —
Tporeccos 1| cpensl. MaJTOOTXOMHBIX 1
U3JCIHN, a TaKXKE | MexmyHapoaHOe pecypcocbepera
BBI6I/IpaT b COTPYAHAYECTBO FOIIUX
TEXHUYECKUE TEXHOJIOTHI B
cpencTBa pa3IUYHBIX
TEXHOJIOTUU c OoTpacysax
YIETOM MPOMBIILIICHHOCT
SKOJIOTHYECKUX H.
MPOIIECCOB X NHxeHepHbIE U
OpraHU3aIMOHHBI
MIPUMEHEHUS
€ MEepONPHUSITHS
IO 3aIUTE
OKpy>Karolen
CpeJibl OT
3arps3HEHMSL.
Ouncrka
MPOMBIIIITICHHBIX
BEIOPOCOB U
cOPOCOB.
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3. OnucaHue MoKa3arteJieil 1 KpUTepHeB OLleHUBAHUS KOMIIeTeHIUI

IlokazaTenu Ounenka Kpurepun
3HaeT OCHOBHBIC IIOHSTHS, TEPMHUHBI
3uars, 3aK0 c oM
HBI TPYKTYpPHOU u
(OIIK-3): “TPYKTYP
(byHKIIMOHATBHON OpraHu3aIu
- OCHOBHBIC TMIOHSTHUS, TEPMHHBI
. OKOCHUCTEM;  pPOJIb  4YeJOoBeKa B
3aKOHBI CTPYKTYpPHOM u
. obecrie4yeHnn CTaOUIILHOTO
(GyHKIIMOHATHLHOU OpTraHu3aIuu .
(YHKITMOHUPOBAHHUS TOTTYJISITIHH,
9KOCHCTEM;
IKOCUCTEM, OMOChEPBI; POJIb OCHOBHBIX
- ponb uYeJIOBeKa B OOECIeUeHUU
KOMITOHEHTOB ypOosKocucTeM B
CTaOMIIBHOTO (G YHKIIMOHUPOBAHUS
. . hopMUpOBaHUH 00BEKTOB
MO, 9KOCUCTEM, OHOC]epsI; .
naHaAmapTHOMU ApPXUTEKTYPBI B
- pOJIb OCHOBHBIX KOMITOHCHTOB
Pa3INIHBIX KJIMMAaTUYECKUX,
ypboskocucteM B (OPMHUPOBAHUU
. reorpaUuecKux YCIOBUAX C Y4ETOM
00BEKTOB naHaagTHOMI o
TEXHOTCHHOW  HArpy3KH; TPUHIIUIIBI
APXUTEKTYPBI B pa3IMYHBIX .
B3aMIMOJICHCTBUSL JKUBBIX CHCTEM C
KJIMMAaTUYECKHUX, reorpaduuecKux . .
. OKpY’Karollel cpesioi Ha ypoBHE 0co0H,
YCIIOBUSAX C Y4YETOM TEXHOTCHHOU
HATDYSKE: MOMYJISIIAA ¥ 3KOCHCTEMBI, OCHOBHBIC
b
. NpoIecChl B JKUBBIX CHCTEMax, HX
- TIPUHIUTIBI B3aUMOJICHCTBUS KUBBIX
N . MIPOUCXOXKICHHE, pa3BUTHE u
CHCTEM C OKpYJXKalollel cpenod Ha
pasHooOpasue; COBPEMCHHBIC
YpOBHE  0COOHM, TOMyJAIUd U
rJ100aIbHBIC u pErMOHaIbHbBIE
9KOCHCTEMBI;
9KOJIOTUYECKUE TPOOJIEMbI M TPUYUHBI
- OCHOBHBIC TIPOIECCHI B IKHBBIX
ux BO3HUKHOBCHHUS; POOIIEMBI
cucTeMax, HMX  IPOUCXOXKICHHUE,
COXpaHEHUs OropazHooOpazus u
pa3BuTHE U pazHooOpasue;
(TK-4): MIPUHIIAITEI OPTAHU3AIMHA YKOJIOTHICCKH
IPaMOTHOTO MPUPOIOTIONH30BaAHUS;
- COBpEMEHHbIE TIJ00adbHBIE U -
3aYTCHO OCHOBHBIE  YCIIOBUA YCTOUYHUBOI'O
peruoHalbHbIE HKOJIOTHYECKHE
COCTOSTHUSL DKOCHCTEM U MPHYMHAX
poOIeMBI u IPUYHHBI ux
BO3HUKHOBCHUS HKOJIOTHIECKOTO
BO3HUKHOBEHUS;
KpHU3HCA; OCHOBHBIE MIPUPOJIHBIE
- po0sIeMbI COXpaHEHHU
pecypcst  Poccum W MOHHTOpPWHT
Onopa3zHooOpa3ust W TPUHIIMIIBI N
OKpYXAaroIIe Cpelbl; JKOIOTUYECKHUe
OpraHu3aIH IKOJIOTHYECKU
TIPUHIUITBL PaIMOHATILHOTO
TPaMOTHOTO MPUPOAONOIB30BaHUS.
o MPUPOJONONB30BAaHUS; HM3MEHEHUS B
- OCHOBHBIC YCJIOBHSI yCTOHYHBOTO N
OKpY’Karomien cpene, HAYYHO-
COCTOSTHUSI DKOCHCTEM U MpPHYMHAX
TEXHHUYECKHE u 9KOJIOr0-
BO3HHUKHOBEHUS 9KOJIOTHIECKOTO
. TEXHOJIOTUIECKHE poOIIeMBI,
KpHU3Hca;
CBSI3aHHbBIC co CTPOUTENHECTBOM

- OCHOBHble TIPUPOJHBIE PECYPCHI
Poccun 1 MOHUTOPHHT OKpy:Karolen
Cpenpbl;

- JKOJIOTUYECKHe MIPUHIUIIBI
pPaMOHAIBHOTO
MIPUPOAOIIOIBb30BAHMUS;

- U3MEHEHUsI B OKpYXKalIlIeu cpene,
HAay4YHO-TEXHUYECKHUE U  IKOJIOIO-

TCXHOJIOTHYCCKHEC HpO6JICMLI,
CBsA3aHHBIC (¢10) CTPOUTCIILCTBOM
BOOOXPAaHUIINIIL;

- MHOCHEACTBHUSA BIUAHHUSA ILIABAIOIIEH
W 3aTOIUICHHOW  JIpEBECHHBI  Ha
BOJHBIE OOBEKTEL.

YMmerh

BOJIOXPAHWJIHII, TIOCIEACTBUS BIIMSTHUS
MJIaBAIOIIEH U 3aTOIJIEHHON PEBECUHBI
Ha BOJIHBIE OOBEKTEHL.

VMeeT BBINONHATL MOMCK M aHAIU3
HEe00X0INMOI HaYYHO-TEXHUYIECKOMN
nHpopManuu; HCIIOJIb30BaTh
SKOJIOTHYECKHUE METOAbLI HCCIIEIOBAHUS
B MNPUPOJHBIX M  HCKYCCTBEHHBIX
DKOCUCTEMAX HCIT0Jb30BaTh
9KOJIOTHYECKHUE METOAbLI HCCJIETOBAHMS
B MPUPOJHBIX M  HMCKYCCTBEHHBIX
OuocucTemMax; TMPUHUMATH PEIICHUS
MPaKTUYECKOr0 XapakTepa C LEJbIo
HKOJOTHYECKOU ONITUMH3aIuU
MPUPOIONOIB30BAHMS; MIPUMEHSTD
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(OI1K-3):

- BBINOJHATH IIONCK MW  aHalM3
HEOOXOAMMOW  HAyYHO-TEXHHYECKOU
uHpOpMaLnu;

- HCIIOJI30BaTh  DKOJIOTMYECKHE
METO/Ibl MCCIIEIOBAHUS B MPUPOIHBIX
1 UCKYCCTBEHHBIX 9KOCUCTEMAX.
(TIK-4):

- HCIIOJI30BaTh  DKOJIOTMYECKHE
METO/Ibl MCCIIEIOBAHUSI B TIPUPOIHBIX
Y UCKYCCTBEHHBIX OMOCHCTEMAX;

- MIPUHUMATD perieHus
MPAKTUYECKOTO XapakTepa C IENbIo
3KOJIOrHYECKOM ONTHUMM3ALUU
MIPUPOAOTIOIb30BAHMUS;

- TIPUMEHSATh 3HAHUS HKOJIOTHYECKUX
3aKOHOB (GyHKIIMOHUPOBAHUS

3HAHUSA 9KOJIOTHYECKUX 3aKOHOB
(GyHKIIMOHUPOBAHUS MIPUPOIHBIX
HKOCUCTEM JJisi TIOBBIIIEHUS YPOBHSA
HKOJIOTMYECKOTO CO3HAHUS HACEJICHUS.

Bimageer  mMeromamu = mpoBeneHUs
IKOJIOTUIECKUX UCCIICIOBaHHIA;
HABBIKAMU OTIPEICIICHUS POJIH YEIIOBEKa
B obecrie4yeHnH CTaOUIILHOTO
(G YHKITMOHUPOBAHHUS TOTTYJISITIHH,
sKocucTeM, Owmocdepbl;  MeTomaMu
orpeneneHue OCHOBHBIX
(aKTOIOTHUECKUX noKazaTesei

OKOJIOTHH, HaBbIKaMU, HCO6XO[[I/IMBIMI/I
JUISL OCBOCHHSI TEOPETHUYECKUX OCHOB U
METOI0B 9KOJIOTHH; METOJaMH
IJIAaHUPOBAHUS n MPOBEJICHUS
DKOJIOTUYECKHX HCCIICIOBAHMM.

PUPOIHBIX 9KOCUCTEM Ui
HOBBIIIEHUS] YPOBHS 3KOJIOTHYECKOTO
CO3HAHUS HACEJICHUS.

Baagers

(OI1K-3):

- METOAaMHU NIPOBEICHUS
IKOJIOTHYECKUX HCCIICIOBAHUN;

- HaBBIKAMU  ONPEICICHUS  POJIH
YenoBeKa B obecrnieueHnn
CTaOMIIBHOTO (GYHKIIMOHUPOBAHUS

MOMYJISIIMM, SKOCUCTEM, Orochepsl;
— METOJaMM ONpeJeNIeHHEe OCHOBHBIX|

(haKTOJIOTUUECKHIX roKaszaresiein
BKOJIOTHUHU.

(TIK-4):

- HaBBIKAMH, HEOOXOAUMBIMH IS
OCBOCHHSI TEOPETUYECKUX OCHOB H
METO0B 3KOJIOTHH;

r METOAaMHU IJTaHUPOBAHUA H
[IPOBEICHUS 3KOJIOTUYECKHX
MCCIICTOBAHUM.

HE 3a4YTCHO

He ocBoun coxmepkanue NUCIUTIINHEL
OCHOBHBIC MOHATHUSI, TEPMUHBI U 3aKOHBI
OpraHu3aIuu HaJIOPTaHU3MEHHBIX
OMocUCTEeM; KOMIIOHEHTBhI JIECHBIX U
ypOOIKOCUCTEM:  pPACTUTEIBHBIA U
JKUBOTHBI MHUp, TIOYBBI, CBOMCTBA
JIECHBIX  DKOCHCTEM; HE yMeeT
BBIIOJIHATH MTOHCK u aHaln3
HE00XO0INMOM HaY4YHO-TEXHUYECKOMN
uHpOpMaLUH.

122




[lporpamma coctaBieHa B COOTBETCTBHM C  (peepaibHBIM  TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM BBICIIET0 OOpa30BaHUS IO HampaBieHUIO moarotroBku 35.03.02.
TexHoOTHS 1€C03aroTOBUTEIBHBIX U AEPEBONIEPEPA0ATHIBAIOIINX TPOU3BOACTB
oT « 20 » okts16pst 2015 1. Ne 1164

s Haoopa 2016 roaa: u yuebusm mwianom ®I'BOY BO «bpl'Y» mis ounoit popmbl 00ydeHus ot
«06» nronsa 2016 1. Ne 429
s Haoopa 2018 roaa: u yuebusim mwianom ®I'BOY BO «bpl'Y» mis ounoit popmbl 00ydeHus ot
«12» mapra 2018 r. Ne 130

IIporpammy cocraBui:

IInotaukosa I'.I1., moneHT, K.T.H.

Pabouas nporpamma paccMoTpeHa U yTBEpKJIeHa Ha 3aceqaHuu kadeapsl BullJIP

OT «___ » 20 r., npoTokoi Ne
3aBenytromnuii kapeapoit BullJIP B.A. UBanos
COT'JIACOBAHO:
3aBenyromiuii BeITyckaromiei kapeapoit BullJIP B.A. UBanos
Jupektop OMOIMOTEKH T.®. CotHuk

Pabouas nporpamma oj00peHa METOIUYECKON KOMHUCCHEN JIECONMPOMBILIUIEHHOTO (haKyJIbTeTa

OT «__ » 20 1., mpoTtokon Ne

[Ipencenarens METOAMYECKON KOMUCCUU (DAKyTbTETA C.M. Ceipomaxa
COT'JTACOBAHO:

Havanpauk

y4eOHO-METOIUUECKOr0 YIPaBICHUs I'.II. Hexesen

Perucrparmonnsiii Ne

(memoouueckuti omoen)
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