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

Buj 1eATe/IbHOCTH BBITYCKHUKA

JlucuuiuiiHa ~ OXBaThIBa€T  KPYr  BONPOCOB,  OTHOCSIIMXCS K  MPOU3BOJICTBCHHO-
TEXHOJIOTHYECKOMY BHJIy MNPO(PEeCCHOHAILHON [EATSIBHOCTH BBITYCKHHUKA B COOTBETCTBUU C
KOMIICTEHIIMSIMU U BUJIAMH JICSITEIbHOCTH, YKa3aHHBIMH B y4eOHOM IUTaHE.

eab AMCIUTIITAHBI

dopmupoBaHUE Y OOYYAIOIIUXCS SKOJIOTHYECKOTO MHUPOBO33PEHUS Uil NMPHHATUS HAYYHO
000CHOBAHHBIX PEIICHUN B IPUPOIOOXPAHHON JISATSILHOCTH NP MPOCKTUPOBAHUY TPEIPUITHH.

3agaun TUCHMIIAHBI
- M3YYUTh OCHOBHBIC TIOHATHS O B3aUMOJICHCTBUM >KMBBIX CHUCTEM C OKPYXKAIOIIeW cpemrod Ha
YPOBHE 0COOM, TIOMYJISIIMUA U SKOCHCTEMBI;
- YCBOWUTh OCHOBHBIC TIPOIECCHI B IKHUBBIX CHCTEMaX, HX TPOUCXOXKJICHUE, pPA3BUTHE U
pazHooOpasue;
- 03HAKOMUTHCS C OCHOBHBIMH TJIOOQIBHBIMH U PETHOHATBHBIMU DKOJIOTHYECKUMHU TPOOIeMaMH,
NPUYMHAMU X BOSHUKHOBCHHSI,
-  TONYyYUTh HABBIKM  ONPEJCIICHUS POJIM  YeJIoBeKa B  O0CCIEUeHUH  CTAOMIBLHOTO
(GYHKIIMOHUPOBAHUS MOMYJISIIAN, SKOCHCTEM, Onochepsbl.

Kon Conep:xanue Ilepeyens miIaHMpyeMbIX pe3yJIbTATOB
KOMIIETCHIIUH KOMIIETCHIIUH o0y4eHHus1 0 NUCUMILIMHE
1 2 3

OIIK-3 TOTOBHOCTb IIPUMEHATH B | 3HATH:
IIPAKTHUYECKON - OCHOBHBIE IIOHATHS, TEPMUHBI 3aKOHBI
JEeSATeIbHOCTH ~ MPUHIMIBI | CTPYKTYpHOH U (YHKUIMOHAJBHOW OpraHu3aluu
paloHaIbHOIO 9KOCHCTEM;
UCIIOJIb30BaHMS - poib 4YelIoBeKa B OOECNEeYeHHU CTaOUIIBHOIO
OPUPOAHBIX PECypcoB U | QYHKUMOHUPOBAHHUS  MOMYJALUH,  SKOCHCTEM,
3aIUThI OKpy:karolien | ouocdepsi;
cpensl - POJIb OCHOBHBIX KOMIIOHEHTOB YpPOOIKOCHCTEM B

(dbopMupoBaHUU 00BEKTOB Ja”amapTHON

apXUTEKTYphl B  Pa3iIMYHBIX  KIMMaTHYECKHX,
reorpaUyecKux YCJIOBHSIX C yUYE€TOM TEXHOTCHHOMN
Harpys3Ku;

- NPUHIUIBI B3aUMOJEHCTBUS JKUBBIX CHUCTEM C
OKpyXaromed cpeaodl Ha  ypoBHEe  ocoOwu,
MOIMYJISIIUMA U SKOCUCTEMBI;

- OCHOBHBIE IIPOLIECCHI B JKHUBBIX CHUCTEMAX, MX
IIPOUCXOXKICHUE, Pa3BUTHE U Pa3HOOOpasue.
yMeThb:

- BBIIOJHATH TIOUCK M aHAIM3 HEO0OXOAMMOil
HAYYHO-TEXHHYECKON MH(pOpMaIum;

- HCITOJIB30BaTh 9KOJIOTHYECKHUE METOIBI
HCCICOOBAHUS B HpHpOILHI)IX 158 I/ICKyCCTBeHHI)IX
JKOCHCTEMAX.

BJIAJETh:

- METOIaMH MIPOBEACHUS 9KOJIOTHYECKUX
HCCIICIOBAHMIA;

- HaBBIKAMH ONpEACICHUS pOJU YEeIOBEKa B
obecriedeHnn  CTaOWIBHOTO — (PYHKIIMOHUPOBAHHUS
MOMYJISIIHMA, SKOcHCcTeM, OHochepsl;

— METOJIaMH OTIpe/IeTICHHE OCHOBHBIX
(aKTOJIOTHUECKHX MOKA3aTeNeH SKOJIOTHH.

T1K-4 TOTOBHOCTHE OOOCHOBBIBATH | 3HATh:




MIPUHATHE KOHKPETHOTO | - COBpPEMEHHBbIE TIJI00allbHble U PErHOHAJIbHBIC
TEXHUYECKOTO pelIeHNs | KOJIOTUYECKHe TpoOJIeMbl M NPUYUHBI  HX
pH pa3paboTKe | BOSHUKHOBEHUS;

TEXHOJIOTHYECKUX - mpoOyieMbl ~ COXpaHEHHs OuopazHoOoOpasust U
IIPOLIECCOB M W3JIE€NUM, a | IPUHIIHIBI OpraHu3al1 3KOJIOTUYECKH
TaKXKe BBIOMPATH | TPAMOTHOT'O MPUPOIOTIONIB30BAHUS.

TEXHUYECKNE CPEACTBA M | - OCHOBHBIE YCIIOBHA YCTOWYHMBOIO COCTOSIHUS
TEXHOJIOTMM C  Y4YETOM | DKOCUCTEM 51 IIPUYMHAX BO3HUKHOBEHUS
JKOJIOTMYECKUX IPOLIECCOB | DKOJIOTHYECKOrO KPU3NCa;

UX IIPUMEHEHHUS - OCHOBHBle IIpUPOJHBIE pecypcsl Poccunm u
MOHUTOPHHT OKPY’KAOIIEH Cpebl;

- DKOJIOTMYECKHe IPUHLUIBI  PALMOHAIBHOIO
MIPUPOJONIOIB30BAHMS;

- U3MEHEHUs B OKpYXKaloILlEeH cpelie, Hay4HO-
TEXHUUYECKHE U DKOJIOTO-TEXHOIOTMYECKHE
po0JIEMBI, CBA3aHHBIE CO CTPOUTEILCTBOM
BOJOXPaHWUIIMILL,

- IIOCJIEACTBUS BIUSHUSA IIABAIOIIECH U
3aTOIJICHHOW PEBECUHBI Ha BOJHBIC O0BEKTHI;

yMeTh:
- UCIIOJIb30BATh JKOJIOTHYECKHE METOIBI
HCCIICIOBAHKUsS B TPHPOJHBIX M HMCKYCCTBEHHBIX
OomocucreMax;

- IPUHUMATH PENICHHS MPAKTHYECKOTO XapaKTepa ¢
LEJTBIO 9KOJIOTMYECKOI ONTHUMH3ALHH
MIPHUPOIOIIOIB30BAHHS;

- HpI/IMeHSITB 3HAHUS DJSKOJOTHYECCKHUX 3aKOHOB
(OYHKIIMOHUPOBAHUS TPUPOJHBIX JKOCHCTEM IS
ITOBBILIICHUSA ypOBHSI 3KOJOTHUYECKOIO CO3HAHUS
HaceJICHHUS.

BJIAJETh:

- HaBBIKAMH, HEOOXOIMMBIMHM IS OCBOEHMS
TEOPETUYECKUX OCHOB U METOJIOB IKOJIOTHU;

- METOJlaMHM  IUIAaHUPOBAHUS M  TPOBEACHUS
9KOJIOTHUECKNX HWCCIICTOBAHUI.

2. MECTO [JUCHUIUIMHBI B CTPYKTYPE OBPA3OBATEJHLHOHN
ITPOI'PAMMBbI

Hucuumnza b1.B.J1B.04.02 Oxpana npupoabsl OTHOCUTCS K 3JIEKTUBHOM YaCTH.

Juctummnaa OxpaHa npupoibl 6a3upyeTcst Ha 3HAHUSX, MOJYYCHHBIX MPU U3YYCHUU TaKHX
y4eOHBIX JUCUUIUIMH, KakK: TEXHOJIOTHs JIECO3arOTOBUTENBHBIX U JepeBornepepadaThIBAIOIINX
IIPOU3BO/ICTB, JIECOBOJCTBO, OMOJIOT s, TaKCallUs JIeca.

OcCHOBBIBasICh Ha W3YYEHHH NEPEUYUCIICHHBIX IUCUUIUIMH, OXpaHa MPUPOAbI MPEACTABISET
OCHOBY JUISi M3y4YeHUs JUCIUIUIMH: JHEPreTUYECKOE WCIOIb30BAHUE JPEBECHOW OMOMAcCCHI,
3aKOHO/IaTeJIbHbIE OCHOBBI JIECOIIOJIb30BAHMUS, JIECOBOCCTAHOBJICHHE HA BBIPYyOKaXx.

Takoe cHuCTeMHOE MEXAUCIUIUIMHAPHOE M3yYE€HHWE HANpaBJICHO Ha JOCTHXKECHUE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH MO KBaTU(UKAIIUU OaKaIaBp.



3. PACITPEAEJEHUE OBBEMA JUCIUIIJIMHBI

3.1. Pacnpenesienne o0beMa AUCUMILIMHBI 110 hopMaM 00yUeHHs

Tpyooemkocms oucyunaunvl 6 uacax
S
3| 2 5 Kypcosas
g § 2 ] paboma Buo
S S S 2,
5.. © S g g e (npoexkm), | npomensncy
dDopma 2 8| S = 3 o § = g KOHmpons | mounoii
o0yuenusn < 5 S 3 3 2 S § § Has ammecma
O § & § S é‘ 3 g paboma, yuu
= S g 2 3 3 peepam,
2 S 3 3 PIP
= S| S S
S| % 3
& QO
1 2 3 4 5 6 7 8 9 10 11
Ounas - - - - - - - - - -
3aouHnas 4 - 108 | 10 4 6 - 94 - 3a4er
3aounas - - - - - - - - - -
(yckopeHHoe
00y4cHHE)
OuHo-3204Hast - - - - - - - - - -

3.2. Pacnipenesienne o0beMa JMCUMIIJIMHBI IO BUJAM Y4eOHbIX 3aHSATHH M TPY10eMKOCTH

6 m.u. ¢ Pacnpeoenenue
UHmMepPaKmue | no cemecmpam,
Tpyoo- | noit, akmue- uac
Buo yueonwix 3anamuii emMKocm |HOll, UHHO8aA-
b (uac.) UUUOHHOU
4
dopmax,
(uac.)
1 2 3 4
I. KonTtakTHast paGoTa o0y4aronuxcs ¢
npenoaaBaTeieM (BCero) 10 10
Jlextum (JIk) 4 - 4
JlaGopatopHsie padoTsl (JIP) 6 2 6
I'pynmoBsie (MHAUBUAYAILHBIE) KOHCYIBTALUN* + - +
II.CamocrosiTesibHasi padoTa 00y4arOIMXCcst
94 - 94
(CP)
IToaroToBka K J1a00paTOpHBIM paboTam 18 - 18
[ToAroToBKa K 3a4€Ty 76 - 76
II1. ITpomexyTOYHASI ATTECTANMSA 3a4ET + - +
OOG1ast Tpy10eMKOCTh TUCHUILIHHBI .. ..... Yac. 108 - 108
3a4. e]l. 3 - 3

4. COJEP) KAHUE JUCIHUITJIMHBI



4.1. Pacnipenesienue pa3iesoB JMCUMILIMHBI 10 BUIaM Y4eOHbIX 3aHSITHI

- 1JI1 3209HOM GopMbI 00yUeHHS:

No
pas-
odena

u
memul

Haumenoeanue
paszoena u
mema OuCUUNIUHbDL

Tpyooem-
Kocmb,

(uac.)

Buowl yueonwvix 3anamuil, éxniouan
CAMOCMOAMENbHYI0 PAOOMY 00y4aAlOUUXCA U
mpyooemkocmu; (uac.)

yueﬂuble 3AHAMUA

JleKuuu

nadopamopnvle
pabomut

camocmoameinvy
asa paboma
odyuaruuxca®

2

4

5

6

PoJsib 3K0JIOTHH B COBPEMEHHOM
o0ecTBe. JKOCHCTEMbI

28

1

2

25

1.1.

IIpenmMer u 3agauMl 3KOJIOTHHU.
Opranusm u (akTOpbl Cpembl.
OKonorus MOMYJIALUH.
OKOCUCTEMBEI. Pazsurtne
skocucteM. Cykueccuu. brocdepa
KaK rio0apHas 5KocucTeMa

28

25

3arpsizHeHue OKpYy:xaoumei
cpeabl

28

25

2.1.

3arpsizHeHHE aTMoc(epHOTOo
BO3JlyXa. 3/I0POBbE YEIOBEKA.
I'moGasnbHbie 9KOJIOTHYECKUE
PO0JIEMBI

28

25

MeponpusaTusi 1m0 3al(uTe
OKpYy:xkalomei cpeasbl.
Me:xnynapoaHoe
COTPYAHHYECTBO

48

44

3.1.

OCHOBHEBIE HaIpaBJICHUA CO3aHUA
MaJIOOTXOTHBIX u
pecypcocoeperaronmx
TEXHOJOTUI B Pa3JINYHbIX
OTPACIIAX MPOMBIIIICHHOCTH.
HNuxenepHsbie u
OpTraHU3allMOHHBIC MCPOIIPUATHA
M0 3alIUTE OKPYXKAIIIEH Cpelbl
oT 3arps3HEHUSI. Ouncrka
ITPOMBITIIJICHHBIX BBIGpOCOB )51
cOpOCOB.

28

25

3.2.

[lonsiTue o mnpaBoBOK oOXpaHe
OKpY>Karolen Cpenpbl.
OCHOBHBIE MIPUPOIOOXPAHHBIC
3aKoHEI PD.

IKOHOMHYECKHE MEXaHU3MBI
3aIIUThl MPUPOJTHON CPEIbI
MexayHapoJHOE COTPYAHUYECTBO
B 00JIACTH OXpaHBI OKpYKaromIei
cpeibl

20

19

UTOIO

104

9%

4.2. Conep:xaHue JMCOHUILIMHBI, CTPDYKTYPHPOBAaHHOE 10 pa3lejiaM U TeMaM




Pa3nea 1. Pouib 3K0/10ruu B COBPeMEHHOM 0011ecTBe. JKOCHCTEMBI

Tema 1.1. [Ipeamet u 3aga4u 3xoa0ruu. Opranusm u GpaxkTopbl cpeabl. IKOJIOTHS
nonyasuuii. Jxkocucremsl. PazeuTne sxocucrem. Cykneccun. buocdepa xak riodaabHas
IKOCHCTEMA

B nocneguue 30-40 ser BHUMaHHE oOlIecTBa K MpobOiemMaMm B3aUMOJEHCTBUS UYEJIOBEUECKOMN
LUBWIN3ALUHN C OKPYXKAIOLIEH cpeoil pe3ko yCHIMIOCh. DTO U MOHATHO: HaJl 6uocdepoil 3emiau
HaBUCJIa yrpo3a CO CTOPOHBI MaJIEHbKOM 4acTu 3TOH Ouocdepbl — yenoBedecTBa. AKTyallbHOU
cTaja mpobiemMa OXpaHbl MPUPOABI, BeIb HUKAKOE OOLIECTBEHHOE WM TEXHUYECKOEe
COBEPIIIEHCTBOBAaHNE HE O0ECIEUYNBACT BO3MOXKHOCTH JKHU3HEACATEIEHOCTH YENIOBEKa  BOIPEKH
3aKkoHaM npupozbl. Jlaxe BBIHII B KOCMOC M HAy4YMBIIHCh MHOTME MECALBl JKUTh IMOJ BOAOH,
YeJIOBEK OCTaETcsi OMOJIOTMUECKHM BHJIOM, CYHIECTBOBAHME KOTOPOTO HEPAa3phIBHO CBI3aHO C
onpeneN€HHbIMU  yCIOBUsAMHU  ((akTopamMu) cpenbl: TeMIepaTypoil, BIAXKHOCTbIO, TI'a30BbIM
COCTaBOM BO3/yXa, KAYeCTBOM BOJIbI, COCTABOM IIHIIH, YPOBHEM PAIHOAKTUBHOCTH H JP.

VcTouHMKaMu XHMHYECKOTO 3arps3HEeHust OMocdepbl CTaaM MPAKTHUECKH BCE IMPOMBIIIICHHbIE
HPEIIpUITHS, TPAHCIIOPT, Bce OoJjiee WM MEHEE KpYIHbIE HACEJIEHHbIE IMYHKTbI, 30HBI OTJbIXA,
KpYIHBIE )KUBOTHOBOJYECKHE KOMILJIEKCHI, TEPPUTOPHUH, 3aHITHIE TAXOTHBIMU 3EMIISIMHU.
3arpsi3HeHUE Ha3eMHBIX OHOreoLeHO30B OOBIYHO HAUMHAETCS C YaCTUYHOIO YTHETEHHS
OpraHM3MOB, HAacCEJIOIIMX IIOYBBl U IIOBEPXHOCTHBIE BOJABI, 3aT€M CTpajaeT BbIcLIas
PacTUTEIBHOCTh U, HAKOHEL, HAUMHAETCS JIerpajalys I04YB U pa3pylLIeHHe IOYBEHHOI'O TOKPOBa.
Harnsinuelid M XapakTepHbI MpUMEpP KOHEYHOIo pe3yibTaTa — (OPMHUPOBAHME TEXHOTCHHBIX
IIyCTbIHb BOJM3U KPYMHBIX IPOMBIIIJICHHBIX KOMOMHATOB U XMMHUYECKUX 3aBOJIOB.

B mocnennue nBa gecstuneTHs 03a00YEHHOCTH JIIOACH M, MPEXKIE BCEro YYEHBIX, Mepepociia B
cepbé3HOe OECHMOKOMCTBO. DTO CBSA3aHO C YXYHIIICHHEM KayecTBa OKPYXKAIOIIEH dYeloBeKa
IIPUPOJHOU CpEBI.

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

N3mMmeHeHne maciitaboB X035MCTBEHHON eI TENLHOCTH

ITokazarenn Hauano XX B. Konen XX B.

BajioBoit MUPOBOIi IPOAYKT, MIIpA. $ 60 20 000

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

[ToTpebenne NpecHoi BOABL, MIPI. M’ 360 4000

[ToTpebenue YucToi MPOAYKIMH OUOTHI, %o | 40

CoxkparteHue 4nciia BUj0B, % - 20

[Inomane, HapymeHHas: X035UCTBEHHON AEATENbHOCTHIO, 20 60

%

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

Ocnosnble IKo102u4ecKue npoodemol:

1. cokparieHue Mo MPUPOIHBIX IKOCHCTEM, COXpaHUIOCh He Ooee 27 %
HEHAPYIICHHBIX IUIONIAIeH (MMPaKTUYECKH MOTHOCTHIO UCUE3JTH TAKUE KPYITHBIC
AKOCHUCTEMBI, KaK CTEIN);

2. COKpalleHHE TUIOMAH TPOMMIeCKuX JecoB (Ha 200 Teic. kKM B rox, mmu 20 MIIH. Ta).

[Inomane cymu, 3aHsTas Jecamu, yMeHbIuiaachk ¢ 75 10 25%;
MCYE3HOBEHHE OMOJIOTHYECKUX BUIOB (B TOJ Micue3aeT oT 5 10 15 ThIC. BUIOB);
4. W3MEHEHHe KJIMMaTa BCJIEICTBUE U3MEHEeHUs OanaHca ra3oB B atMochepe (rmobanapHoe

MOTEIJICHHE);

5. paszpylueHue 030HOBOTO CJIOs, OSIBJIEHUE 030HOBBIX JbIP;

[98)



3arpsi3HeHHEe MUpPOBOIro OKeaHa;

HaKOIJICHUE BPEHBIX BELIECTB B BOJIE, [I0OUBE, BO3YXE;

OITYCTBIHUBAHHUC IIJIAHCTHI,

Jerpajganus 3eMenb (3po3us I0UB, CHKEHHE TUI0I0PO/IUs, 3aCOJIEHUE [T0YB);

. o011Iee UCTOIEHNE U HEXBATKa MPUPOIHBIX PECYPCOB;

. yBeJIMUEHUE NOTpeOJeHUs MPEcHO BOJbl (HAa MPOU3BOJCTBO OJHOW TOHHBI OyMa)KHOM
MAacCCbl pacxoAy€TcCda TpUCTa TBICAY JIUTPOB HpCCHOfI BOJbI, 4 HAa H3IrOTOBJIICHUC TOHHBbI
IUTACTUKA — CBBILIE MHJUTHOHA JIUTPOB). YenoBek MpuOIU3MICS K MPeAeNbHO TOMYCTUMBIM
npenenam u3bAaTus Boj u3 pek (mpumepHo 10% ot croka);

12. HaKoMJIEHHE Ha MTOBEPXHOCTH CYIIH OBITOBOI'O MyCOpa U MPOMBIIIJICHHBIX OTXO0B;

13. abGcomoTHOE TIepeHaceIeHIE 3eMITH;

14. yxynuieHue cpesbl )KU3HU M KadecTBa )KU3HU (T€HEeTHYEeCKHEe U HOBbIE 3a00JIeBaHus,
MMOHMKEHUE UMMYHHOTO CTaTyca);

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

B nenom coBpeMeHHBIH 4eIOBEK BOBJIEKAET B MPOU3BOACTBO U MOTPEOJIEHHE TaKOE KOJIUYECTBO

BCIICCTBA U DHCPIUH, KOTOPOC B JACCATKH W COTHH pa3 MNPCBBIIIACT €ro 4ucCTO OHOJIOTHYECKHE

notpebHocTH. [ToTpeGHOCTH NI0fIel B pecypcax CTaHOBSITCS HECOM3MEPUMBIMU C BO3MOKHOCTSIMU

ouoceprl. Ecnu uncneHHocTh HaceneHus ynaamBaercs Kaxasie 30-40 ner, To moTpebieHue

pecypcoB — yepe3 8-10 set. [1o 3THM e 3aKOHOMEPHOCTSM YBEIMUMBACTCSA KOJIMYECTBO OTXOOB U

WX BO3JICHICTBHUE HA CPELY.

I'maBHbIE MPO0JIEMBI

» Pe3koe cokpalieHHe IUIOIAAd HEHAPYHICHHBIX €CTECTBEHHBIX AKOCHUCTEM, YMEHBIICHHE
OMOJIOTUYECKOro pa3Ho00pas3usl, HapyIllaKollee YCTOMYMBOCTh PUPOIHBIX 3KOCUCTEM.

» lloTpebneHne W M3BATHE YEIOBEKOM BO30OHOBUMBIX HMPUPOAHBIX PECYpPCOB — MPECHOMN
BOJIbl, TOYBEHHOI'O I'yMyca, OMOMAacChl pacTeHU — JOCTHUIVIO KPUTHYECKOH CKOPOCTH H
MMPEBBICUIIO TCMIIbI UX €CTCCTBECHHOT'O BOCIIPOMU3BOACTBA.

» HcromeHue TpaIuIIMOHHBIX HEBO30OHOBUMBIX SHEPTETUYECKUX U CHIPHEBBIX PECYPCOB.

> 3al"pﬂ3HeHI/IC Cp€Aanl BEIICCTBAMH W MaTCpuaiaMu, HC YTHIM3UPYECMBIMU B €CTCCTBCHHBIX
MPUPOJIHBIX KPYTrOBOPOTaxX. 3arpsi3HEHHE BEAECT K HEOIaronmpuUATHBIM KIMMATHYECKUM
U3MEHEHHUSIM, CO37aéT YIpo3y 3I0POBBIO JIFOACH, BBI3BIBACT JCTPATAINIO YKOCHCTEM.

Bcé 310 03HAuaeT HacmynjieHue 2N00AIbHO20 IKOJIOSUYECKO20 Kpusuca.

DKonozuyeckuil Kpuszuc — 5TO KPUTUYECKOE COCTOSIHUE OKPYXKAoIIEH Cpeasl, BBI3BAaHHOE

PacTOYUTENHHBIM UCIIOJIB30BAHUEM MPHPOIHBIX PECYPCOB (BOJBI, BO3yXa, MOUBbI, PACTUTEIHHOIO

¥ JKUBOTHOTO MHUpa) M 3arpsA3HEHHEM OKPY’KaIOUIeH Cpeipl, KOTOPOE YIPOXKaeT CYIIECTBOBAHHIO

YeJI0BEKa.

DKonozuveckuil Kpusuc — HanpsHKEHHOE COCTOSTHUE B3aMMOOTHOIICHUH MEKIY YeJIOBEUECTBOM M

IOPUPOJIOH, XapaKTepU3YIOIEeCs] HECOOTBETCTBUEM DPAa3BUTHS IMPOU3BOAMTENBHBIX CHI U

MPOM3BOJICTBEHHBIX  OTHOIICHWHA B  YEJIOBEYECKOM  OOIIECTBE  PECYPCOIKOJIOTHUECKUM

BO3MOKHOCTSIM Ouochepsbl.
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JkoJioruyeckas curtyanusi B Poccun

Teppuroputo Poccun 00bI4HO pazOMBarOT Ha Tpu pervoHa: EBpomeiickuii, Ypanbckuii, Cubups u
Haneanii BocTok.

EBponeiickasd yacte Poccuu, rie mpoxuBaeT OCHOBHAs 4YacTb HACEJICHMs, OTACIBHBIC PETrHOHBI
VYpana u CuOupu HaxXoAsTCs B YCIOBUSAX 3KOJOTMYECKOTO KPHU3UCA: SKOCHUCTEMBI IOTEPSIIH
CIIOCOOHOCTh K CAMOOYMILIEHHMIO, PE3KO CHU3MWIOCh NPOM3BOJACTBO OHMOMAcChl, UAET pacmaj
HKOCHUCTEM, JETPpajaliys U ONyCThIHUBAHUE 3€Mellb, COKpAIlaeTCsl IUIOLIalb JIECOB U3-3a BHIPYOKH U
BBIFOpaHMA (10 2 MJIH. Ta B Iofl). Apeajibl ¢ CHJIbHBIMU Jie(OpMalusiMU IPUPOAHOI Cpebl UMEIOT
pasmepbl B 10-15 ThIC. KM® M IPUXOJATCS B CPEAHEM Ha Kaxkable 70 THIC. KM® TEPPUTOPHH.

[To npenBapurenbHbIM moAcuéTaM, B mpeaenax Poccun Hambosee HeOIaromnpusTHbIE
SKOJIOTUYECKUE CUTYallUH B IIOCIEIHHE TObI OTMEYAINCh Ha IUIOMAAM OKoo 2,5 miH. km” (15 %

Bcell Tepputopun). C yu€ToM JerpaiupOBaHHBIX MACTOMII 3Ta BETMYMHA MOKET AocTurath 18-20
%.



Oxkono 60% poccusiH MPOKHUBAIOT B DKOJIOTMYECKH HEOIAronmpusTHBIX yCIoBHsX. Tombko 15 %
rOpoACKUX kuTenell Poccum KUBYT Ha TEppPUTOPHSX, A€ YPOBEHb 3arpsA3HEHMsI BO3yXa
cootBeTcTBYeT HOpMatuBaM. [loutn 50 % HaceneHus: BBIHYKIIEHO TOJB30BAThCS BOJOU, KaUYE€CTBO
KOTOpPOM HE OTBEUYAET YCTAHOBJIEHHBIM HOopMaM. IIpu 3ToM 1Be TpeTu BOJHBIX HCTOUYHUKOB Poccun
He npuroanbl ans nutha. Kpynseiimme pexu Poccum 3arps3HeHbl (eHolaMU U TSKENBIMU
Metaimamu. B HeBy kaxabplil JeHb MomazaeT NPUMEPHO 2 THIC.TOHH 3arps3HSIONIMX BellecTs. B
Bonare xonmmuectBo ¢enonon npesbimaet [1JIK B 5-20 pa3. B 1990 r. B Bonre yxe Henb3si ObLIO
BCTPETHUTH 3/I0POBYIO pbIOy. AHrapa 3arpsisHeHa (peHOJIaMHU U PTYTHIO.

B mepuon 1991-1999 r. B Poccum neratmBHoe Bo3zeciicTBue Ha OC cokpamanoch, B T.4. B
pe3yibTaTe IOCIeI0BaTeIbHO IMPOBOAMBILICHCS NPUPONOOXpAaHHON paboThl. OnHAKO, COIJIAaCHO
JnaHHbIM «/lokitama 00 0340pOBIEHUM SKOJIOTHMUecKod oOcTaHoBKH B P®», onmyOiankoBaHHOM B
2003 r., ¢ 2000 r. B auHamuke coctosiHuss OC HamMeTWIHCh oTpuLaTenbHble nepeMensl, B 2001 r.
ATa HeraTuBHasA TeHAeHUUs 3akpenuiack. B 2000 r. BriepBbI€ 3a MOCIEAHUE S5 JET 3apETUCTPUPOBAH
POCT MPOMBIIIICHHBIX BBIOPOCOB B atMochepy (Ha 3,5% k ypoBHIO 1999 r.). OTMeueH Takxe pocT
cOpoca 3arpsi3HEHHBIX CTOYHBIX BOJI B MOBEPXHOCTHBIE BOJHBbIE O0BEKTHL. 3a mepuon 2000 r.
oOpaszoBanocs Oonee 120 MiuH. T TBEPABIX 0TX0A0B (Ha 22% Bbimie ypoBHA 1999 r.). O0BEM
MIOJIHOCTBIO 00€3BpEXKEHHBIX 0TX0/10B B 2000 I. CHU3UIICS MOYTH HA OJHY TPETh IO CPABHEHMIO C
IIPEIBIAYIIHUM FOJIOM.

[ToBcemectHo B Poccuu ocTpbl mpo06IeMbl HCTOIIECHUST CEIbCKOXO3SIMCTBEHHBIX YTOANHN, CHUKEHUS
IUIOJOPOUS TIOYB.

BricTpo cokparaercst Guosnornueckoe pasHooopaszue npupoasl Poccru, THOHYT SKOCHCTEMEI JIECOB,
TYHJIpBI, 60710T. Kaxaplil necsToiif BUJ pacTeHUil U KUBOTHBIX HAXOAUTCS HA TPAHU UCUE3HOBEHHUSI.
Bwmecre ¢ Tem Poccust pacniosaraer 0oJblIoi MIIOIIAbI0 HEHAPYLIEHHBIX TPUPOIHBIX 3KOCUCTEM -
Taiiru, TyHIpbl (OKOJO 65 % TEppUTOpUU CTpaHbl), KOTOpPbIE SBISIOTCS HAIIUM TIJaBHBIM
IIPUPOJIHBIM OOraTCTBOM M OJJHOW U3 HEMHOTUX oOjactel crabunuzaunu 6uocdepsl Bceil MIaHeThl.
s mupa B I1€JIOM Ha3BaHHBIM II0Ka3aTellb HEHAPYIIEHHBIX JKOCUCTEM cocTaBiseT 27%.
Heo0Oxoaumo oco3HaHNE UCKIIOYUTEILHON BaXKHOCTH COXpaHEHus 3Toro pecypca. B EBponeiickoii
4acTU 3TO MPEXKJE BCETO CEBEPO-BOCTOUHBIE PANOHBI; B A3MATCKON YacTH — IIOYTU BECh CEBEP
Bocrounoii Cubupu u lanpaero BocToka, a Takxe oOmupHbIe pailons! 3anmagnoi Cubupmu.

B nocnennue roapl nemorpaduueckas CUTyalusi B CTpaHe KpailHe ocioxHuiIack. CMEpTHOCTb
MPEBBINIACT pOKaaeMocTh B 1,7 pasa. Exxeronno nacenenue Poccuu cokpamaercst modytu Ha 1 MUTH.
gyenoBeK. COCTOSHME 310pOBbs IOJPOCTKOB MOYKHO OXapaKTEpU30BaTh KaK KPUTHUYECKOE.
[TpoBepka, npoBenénnas B 1136 mkonax B Hambosee OnmaromonydHoit Bomirorpanckoi obnacrtu,
BBISIBUJIA KpallHE HEYJIOBJIETBOPUTEIBHOE IOJIOKEHUE CO 3I0POBBEM IIKOJIBHUKOB. B HadaabHBIX
KJlaccaX 3/I0pOBBIMH SIBJISIFOTCSL TOJBKO 25% y4YEeHUKOB, a B CTaplIMX Kjaccax HX YHCIIO
YMEHBIIAETCS 10 KpUTudeckoh oTMeTKU — 13%. Ko BpeMeHn OKOHUaHUs LIKOJIbI BBIITYCKHUKH YXKe
MMEIOT IIeJIbIN HabOop CephE3HBIX 00JIC3HEN.

Ipeamer 3xo0J10ruu

Kak camocrositenbHass Hayka »3Kojiorus cpopmupoBaiach npudauszurenbHo k 1900 r. Tepmun
«IKOJIOTUS» ObUI MpeniokeH HeMeukuM OuosoroM OpHcToM ['ekkenem B 1866 r. Dkomnorus (0T
rped. oicos — oM U logos — Hayka) B OyKBaJIBHOM CMBICJIE — HayKa O MeCTOOOUTaHuH. | eKKenb aan
DKOJIOTMM KaK HayKe ucuepnsiBaroliee onpeneneHue: «llox skomorueil Mpl NOHMMaeM CyMMy
3HAHUH, OTHOCSILIUXCS K AKOHOMHUKE MPUPOJAbI: U3yUYE€HHE BCEH COBOKYITHOCTH B3aMMOOTHOULIEHHM
JKUBOTHOTO C OKPYJKAaIOLIEH €ro Cpelroil, Kak OpraHu4ecKol, TaK U HEOPraHWYECKOM, U, NMPEXIe
BCEr0 — €ro JAPY>KECTBEHHBIX WJIM BPaXJI€OHbIX OTHOLIEHUHM C TEMH >KUBOTHBIMU M PACTEHUSMHU, C
KOTOPBIMH OHO MPSIMO MJIM KOCBEHHO BCTYIAET B KOHTAKTY.
JKonozusa (Kak yacmy 6uo102un) — 3TO HayKa O B3aUMOOTHOILIEHUSAX JKUBBIX OPIaHU3MOB MEXIY
co00if U C OKpY’KaloIIeH Cpeou.
B 6uoskonozuu 0oObIYHO BBIIEISAIOT HECKOJBKO B3aMMOCBSA3aHHBIX pa3/esioB, KOTOpbIE HHOTAA
paccMaTpUBAIOT KaK OTACIbHBIC TUCIUILIHHBIL:

" Aymoaxonozus, WK 3KOJOTUSL OPraHU3MOB (IIPEIMET U3YyUEHUS - OPraHU3M U €ro cpeja, T.e.

B3aMMOOTHOIICHUS 0cO0el ¢ (pakTopamu cpebl).



» Jlemoskonocusi, WIA TIONYJSLUOHHAs 3KOJOrusl (M3ydaeT CTPYKTypy U JUHAMHKY
NOMYJSIIMA  OTAEIBHBIX BHUJIOB, B3aUMOOTHOLUEHHUS MEXIY OpraHu3MaMu B IIpeJesax
nomyJsiiMii U cpenot oburanusi). C pa3BUTHEM MOMYJISIUOHHON 3KOJOTHH CBSI3aHO
pelIeHHe TaKuX MpobjeM, KaK MEXaHW3Mbl pETyJSIIMHA YUCIEHHOCTH OPIraHU3MOB,
ONTHUMAaJbHasl IUIOTHOCTh U JIOMYCTUMbIE HOPMBI H3BATUS U3 HOIMYJSILIUNA HMCIIOJIb3YEMbIX
BUJIOB, HAaI[pUMEp B CIIydae MPOMBICIOBOIO JIOBA; YHUYTOXKEHUE MOMYJIALMNA mpu 60pbde ¢
BPEAUTEISIMHU.

»  Cundxonozus (buoyenonozusi) — KOIOTU OMOLIEHO30B (MIPEAMET U3YUECHUS - MHOTOBHIOBOE
COO0IIECTBO, T.€. CHHIKOJIOTHS — 3TO YYCHHE O COOOIIECTBAaX pa3HBIX BUIOB PACTECHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB B UX B3aMMOJICHCTBHUH JIPYT C IPYTOM).

- EH02€014€HOJZOZM}Z — YUCHHC 00 OKOCHUCTEMAX, HIIH 6I/IOFGOH€H033X. PaCCManI/IBaeT
9KOJIOT'MYCCKUC 3aKOHOMCPHOCTHU (by'HKI_[I/IOHI/IPOBaHI/IH OKOCHUCTCM.

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

I[To oTHOmIEHMIO K [OpeaAMeTaM M3YYEHUS OKOJIOTHUIO  IOAPA3ACISA0T Ha  DKOJOTHIO
MUKPOOPraHU3MOB, PaCTEHUIl, ) KUBOTHbIX.
C yu€rom cpenpl, NPUPOJHO-KINMATUYECKUX 30H ¥ KOMIIOHEHTOB CPEIbl BBIAEISAIOT 3KOJIOTHI0
CYILIH, MPECHBIX BOJOEMOB, MOPEH, TYHJIPHI, JIECOB, IIyCThIHb, MOPCKHX OE€peroB, KOPaJJIOBBIX
puoB u T.1I.
B 6uosK0N0rMM OCHOBHOE BHUMAHME YAEISETCS MPUPOAHBIM (aOMOTUYECKUM U OMOTHYECKHM)
dakTopaM, HX JEHCTBUIO B €CTECTBEHHBIX JKOocHcTeMax. B  OpuKiIaaHOW — HKOJIOTHH
paccMaTpUBaIOTCS aHTPOIIOTE€HHBbIE (PAKTOPHI, crienupuKa UX ACUCTBUS B MPUPOIHBIX, IPUPOTHO-
AQHTPOIIOTEHHBIX ~ W AHTPOIOTEHHBIX  CHUCTeMax  (arpoleHO3bl,  IOCENIeHUs,  Tropoja,
IIPOU3BO/JICTBEHHbIE KOMIUIEKCHI).
Kpyr BompocoB, paccMaTpuBaeMbIX B HPUKIAOHON IKOI02UU, B CAMOM OOLIEM IUIaHE MOXKHO
00BEIMHUTD B JIBa pasjena:

1. skosornyeckue mNpoOIeMbl, MOPOXKAAEMBIE IESITEIbHOCTBIO YENIOBeKa, WX COJEpKaHHe,

MIPUYUHBI U CIIEJICTBUS;

2. CyIECTBYIOUIME U MPOTHO3UPYEMbIE IIYTH U CPEJCTBA PELICHUS HKOJOTHUECKUX MPOOIIEM.
O} PexTuBHOCTD pelieHus: npodieM, CBSI3aHHBIX C aHTPONOI€HHBIM BO3/EHCTBHEM Ha MPUPOTHYIO
Cpelny, MpsIMO 3aBUCUT OT TOTO, B KAKOW CTENIEHU MPUMEHSEMbIE MEPHI COIJIACYIOTCS C 3aKOHAMHU
oOuieit skosoruu. YenoBeuecTBO AOKHO OCO3HATh, YTO IMPOTUBOPEUUS MEXKIY YEIOBEKOM H
cpemoil ero oOuTaHus HE MOTYT OBITh CHATHI 0€3 OCHOBATEJNbHBIX U Pa3HOCTOPOHHUX
HKOJIOTMYECKUX 3HAHUM U 0e3 CepbE3HBIX IKOHOMMYECKUX 3aTpaT. Takue KOMIIEHCAI[MOHHBIE
3aTpaThl C KaKJIOM I'0JIOM YBEIUYHUBAIOTCS.

B nocnennue necatuieTrs mpousonuio ObICTpoe paciupeHue 3kojaorui. Bodpas B ceOst mpobiieMbl
OKpY’Kalollel cpelbl, OHA HE TOJIBKO HMCIIOJIb3YET JOCTHXKEHUS JAPYIHX Pa3/iesioB OMOJIOTUH, HO U
BTOpPraeTrcs B CMEKHBbIE ¢ OMOJIOrMe MUCHUIUIMHBI — B HayKH O 3emje, B (PU3UKYy U XUMHIO, B
pas3InyHble MHXKEHEpHbIE OTPACiH, HAXOJUT MPHJIOKEHHS 3a MpeeslaMi €CTeCTBEHHBIX HayK — B
SKOHOMHUMKE, ITOJIMTHUKE, COIIMOJIOIUHU. 9TtoT mponccc NpOHNKHOBCHHUA H)Iefl u Hp06J'I€M 3KOJIOTHH B
Jpyrue o0JacTy 3HaHUS MOJYYHII HA3BAHUE IKOI02u3ayuu. IKOIOTU3aLUs OTBeYaeT MOTPeOHOCTH
oOuiecTBa B 00bEIMHEHUH HAYKU U MPAKTHUKHU JJIs IPEJOTBPAIICHUs SKOJIOTHYECKON KaTacTpodsbl.
DKOJIOTUS IPEeBPATUIIACh U3 YACTHOTO pazfiesia OnoJOruH, 3HAKOMOI'0 Y3KOMY KpYTy CHEIHaINCTOB,
B OOHIMPHBIM W em€ OKOHYATEIbHO HE CHOPMHUPOBABLIMIICS KOMIUIEKC (YyHIAMEHTAIbHBIX M
NPUKJIAJHBIX IUCIUILIINH.

PaCCMOTpI/IM, 4YCM 3aHUMAIOTCA HEKOTOPBIC NPUKITAAHBIC SKOJIOTHMYCCKUE AUCIUIIIIMHEBI.
Buocgepnan rsxonozus nzydaet riodaabHbIe U3MEHEHUS, KOTOPbIE MPOUCXOIAT Ha HAIlIEH IUIaHeTe
B pE3yJibTaTe BOSI[@fICTBPI?I XO3SIUCTBEHHOM ACATCIIBHOCTH YCJIOBCKA HA IPUPOAHEBIC ABJICHHA.
Ilpomvluunennaa 3Kono2usa W3ydvaeT BIUSHHE BbIOPOCOB IPOMBILIUICHHBIX MNPEANpUATHI Ha
OKPY’KaIOIIYI0 CpeAy M BO3MOXKHOCTH CHIDKEHHS JTOTO BIMSHHUS 32 CYET COBEPIICHCTBOBAHMSI
TEXHOJIOTUI U OYUCTHBIX COOPYKEHHH.

TI'opoockaa 3konozua n3ydaeT BO3SMOKHOCTH YIyYIICHUS CPeIbl OOMTaHMS YEIOBEKA B TOPOJIE.
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Meouyunckasa 3Kon02us wm3ydaer OOJE3HH YEIIOBEKAa, CBA3aHHBIC C 3arpsi3HCHHEM Cpeibl, U
CIOCOOBI MX NPEAYNpPEXACHUS U JeueHHs. 30pOBbE HACENCHHs 000 TeppUTOpUU — JTyUIIHA
MOKa3aTeIb COCTOSHHS CPEJIbI €r0 OOUTaAHMS.

Cenbckoxo3aiicmeennaa 3IK0a02ua W3y4yaeT CIOCOObI MOJYYEHUS CeIbCKOXO3HCTBEHHOM
NPOAYKINK 0€3 MCTOIIEHHUS] PEeCypcoB MOYBBI U JIyTOB M CHOCOOBI MPOU3BOJCTBA IKOJIOTHMUYCCKH
YUCTBIX MPOAYKTOB (T.€. TPOJIYKTOB, HE 3arpsA3HEHHBIX ONACHBIMHU Ui 3/I0pOBbSl YEJIOBEKA
BEIIIECTBAMH).

Jlecnasa 3Kkonocusa w3ydaeT CHocoObl HCIOJNB30BAHUS PECYPCOB JIECOB IPH HUX IOCTOSHHOM
BOCCTAQHOBJICHHH, a TaKX€ pPOJb, KOTOPYIO HIPAIOT Jieca B MOAJCPKAHUU BOJHOTO PEXHAMA
JTaHamadToB.

DKon02us myHop N3ydaeT CriocoObl paliOHAIEHOTO MTPHPOIOIONF30BAHHS B TYHIPE U JIECOTYHPE
— OJICHEBOJCTBO M OXOTa. BakKHBIM HampaBJICHUEM B 3KOJIOTMU TYHJP B IOCIEAHEE JeCATUIIETHE
CTAJI0 M3yYCHHE BIMSHHUS Ha JKOCHUCTEMBbI J0O0buM HedTH W raza W pa3paboTKa CHocoO0OB
YMEHBIIEHUS BPEIHOTO BO3JICHCTBUS IPOMBIIIIICHHOCTH.

DKonozus mopeii W3y4daeT BIMSHUE XO3SMCTBEHHON JEATEIHPHOCTH 4YeNOBEKa HA MOPCKHE
HKOCHUCTEMBI, & UMEHHO: 3arpsi3HeHHe Ipu 100bue He(hTH U Traza Ha uienabde, npu cOpacklBaHUU B
BOJIy TIPOMBINUICHHBIX B OBITOBBIX CTOKOB M TBEPABIX OTXOJIOB, B TOM YHCJIE C MOPCKUX CyJIOB. JTa
HayKa pa3pabaThIBaeT METO/Ibl BOCCTAHOBICHHS U MOJIEPKKA MOPCKUX IKOCUCTEM.
Mamemamuueckan 3K0102us MOICTUPYET IKOJOTHUECKUE MPOIECCHI, T.€. OTKIOHCHHUS B IPUPOJIE,
KOTOpbIE MPOU30MIYT IPU U3MEHEHUH SKOJOTMYECKUX YCIOBUH.

Xumuueckaa IKoa0zus pa3pabaThIBaCT METOJBl ONPEACICHHUS BEIIECTB - 3arps3HUTEICH,
NOMAAAIMX B aTMocdepy, BOLy, MOYBY U MPOIYKTHI MUTAHUS, CHOCOOBI XHUMHUYECKOM OYUCTKH
ra3000pa3HbIX, KUAKHUX U TBEPABIX OTXOJOB M HOBBIE TEXHOJOTHH IPOHM3BOJCTBA, MPH KOTOPHIX
KOJINYECTBO OTXOJIOB YMEHbIIAETCS.

DKkonomuueckan IKonozua Pa3padbaThIBACT HKOHOMHYECKHE MEXaHU3MBl  PAIMOHAIHLHOTO
IPUPOAONOIB30BAHUS — OLIEHKH CTOMMOCTH PeCcypcoB (BOJa, IpeBecUHa, HE(PTh U T.1.) U pa3Mepsl
mtpadoB 3a 3arpsA3HEHMUSL.

FOpuouueckan sxkonozus pa3padbaTblBaeT CUCTEMY 3aKOHOB, HAIIPABJICHHBIX Ha 3aLUTY IPUPO/IBI.

MeToabl NPUKJIATHOM IKOJIOTHH.

MeTo b1 IPUKITATHOM SKOJIOTHH_OBICTPO pa3BuBatOTCs. EE BaXKHBIMU CpeJCTBAMH CTAaHOBSITCS:

» KOMIUIEKCHBIH 9KOJIOTO-9KOHOMHUYECKUI aHAIN3 COCTOSIHUSI TEPPUTOPHIA;

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

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

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

Baxxneiune odujue 3a0auu cogpemeHHoll IKON02UU:

I. [InarHoCTMKa COCTOSIHUS MPUPOABI IUIAHETBI M €€ pecypcoB, OMNPEACNICHHE TMopora
BBIHOCJIMBOCTH JKMBOH NPHUPOJBI MO OTHOLICHUIO K AHTPOIIOTEHHOM Harpyske (U3bATHIO
OMOJIOTMUYECKUX PECYpPCOB, 3arPSI3HEHUIO CPEJbl, U3MEHEHUSAM KJIMMATa).

2. Pa3paboTka mpOrHO30B M3MEHEHUH OHOC(Epbl W COCTOSHUS OKpY’Karolled cpeabl MpU
Pa3HBIX CLICHAPUSIX SKOHOMUYECKOTO U COLUAIIBHOTO Pa3BUTHUS YEIOBEUECTBA.

3. ®opMHpOBaHHME SKOJOTMYECKHM OPUEHTHUPOBAHHOW CTPATETHMU IMOBEICHMS YEIOBEYECKOIO
06III€CTBa M DKOJIOTHYECKH YHUCTHIX TEXHOJIOTHH.

Oprannsm u paxTopsl cpeabl

Cpeoa obumanus — 370 4acTh NPUPOABI, KOTOpPAsk OKPY>KAeT KUBOM OPraHU3M U C KOTOPOH
OH HEIIOCPEIACTBEHHO B3aUMOJIECHUCTBYET.

Jltoboe kHMBOE CYIIECTBO MKUBET B CIOKHOM U MEHSIOUIEMCS MHpE, IOCTOSHHO
IpUCHOCAOIUBAsICh K HEMY M pEryjlupys CBOIO JKM3HEIESTEIbHOCTb B COOTBETCTBHUM C €ro
M3MEHEHUSIMHU U MTOTPEOJIsis TOCTYIAIOIINE H3BHE MATEPHI0, SHEPTHIO, HHPOPMAIIHIO.

11



Ha namei ruiaHeTe >KMBBIE OPraHU3MBI OCBOWJIM YETBIPE OCHOBHBIC CpeObl 00umawus,
CWJIBHO pa3inyarolecs o crenuduke ycnoBuil. Bognas cpena Oblia mepBoid, B KOTOPOid
BO3HHUKJIA U PACIPOCTPAHWIACH JKHU3Hb. B IOCIEAyIOMEM KUBBIE OPTaHU3MBI OBJIAJEIH HA3EMHO-
BO3/YIIHOM Cpesloif, 3aTeM co3/1anu U 3aceinuin nouBy. YeTBépToi cnenuduyeckoit cpeon KU3HHU
CTaJld CaMU JKUBbIE OPraHM3Mbl, KaKIbli M3 KOTOPBIX IpeACTaBiIsieT co00il Lenblii Mup A
HACEJISIOIIMX €ro Napa3uTOB UM CUMOUOHTOB.

[IpucnocoGneHus opraHu3MOB K Cpelle HOCAT HasBaHue adanmayuu. CHOCOOHOCTH K
aJlanTanusM — OJIHO W3 OCHOBHBIX CBOMCTB JKM3HHM BOOOIIE, TaKk Kak OOECHeYHMBaeT camy
BO3MOKHOCTh €€ CYIICCTBOBAaHUA, BO3MOXXHOCTb OpPIraHM3MOB BBDKHBATb MW PAa3MHOXATBHCA.
AnanTanuy MPOSIBISIFOTCS HA Pa3HBIX YPOBHSAX: OT OMOXMMHUHU KIETOK U TOBEIEHUS OTIEIbHBIX
OpPraHU3MOB JI0 CTPOCHUS M HYHKIIMOHUPOBAHUS COOOIIECTB U SKOJOTUYECKUX CUCTEM. AJlanTaiuu
BO3HUKAIOT U U3MEHSIOTCS B X0JI€ IBOJIOLUU BUIOB.

CBolicTBa M KOMIIOHEHTBHI OKpY’Kalolllel Cpelibl, KOTOpble BO3AECHCTBYIOT Ha OpraHH3M,
Ha3bIBAIOTCS IKOJI02UHECKUMU PaKmopamu.

DKoyioruueckue (PakTopbl MOTYT OBITH HEOOXOAMMBI WM BPEIHBI ISl KUBBIX CYIIECTB,
CHoCcOOCTBOBAThH WIIH MPEMSITCTBOBATH BEIKUBAHUIO U PA3MHOKEHHUIO.

Ycnoeua cyuiecmeosanun - 9TO COBOKYITHOCTH 9KOJIOTHYCCKHX (baKTOpOB,
O6YCJ'I3BJ'II/IB3.IOH_II/IX POCT, pa3BUTHUC, BBDKUBAHUC U BOCIIPOU3BOJACTBO OPTaHHU3MOB.

VYcnoBus cymecTBOBaHUS — 3TO T€ (DaKTOphl, 0€3 KOTOPHIX HEBO3MOXKHA KU3Hb OpTraHU3Ma
(muia, BoJa, TEIIo, CBET, KHCIOPO.I).

Knaccugukayus paxmopoes

Bcé mHOr000pasue 3xoa0ruyeckux (GakTopoB 0ObIYHO MOAPA3ICIIAIOT HA TPU IPYIIIIBL:

> AoluoTnueckue,
> buotnueckue,
> AHTpPOIIOT€HHBIE.

AOnorudeckue (AKTOPbI — MO COBOKYRHOCHMb GAMNCHBLIX 01 OP2AHUZMOE CE0UCME
Hexcusoil npupoost. DT (PaKTOPbl MOXKHO pAa3JEIUTh HA XUMHUYECKHE (COCTaB aTrMocdepsl,
COJIEBOM COCTaB BOJIbI, MOYBBI) U (PU3UUECKHE (TeMIIepaTypa, AaBlIeHUE, CBET, BIAKHOCTh BO3AyXa,
pagroaKTUBHOE M3Iy4deHHEe U T.1.). [lepBocTeneHHoe 3HAUYE€HHME Cpenu abMOTHYECKUX (PAKTOPOB
UMEIOT

> KimmaTtudeckne (COTHEUHBIN CBET, TEMIIEpaTypa, BIAKHOCTB),

> I'eorpaduyeckue (MpoIOKUTENLHOCTD JTHS M HOYH, pelibed MECTHOCTH),
> IM'uaponorudeckue (TedeHne, BOTHBI, COCTaB U CBOMCTBA BOJ),

> Dnadudeckue (COCTaB U CBONCTBA MOYB).

Buoruueckue pakTopbl — 93mo ghopmul 6o30eiicmeusn HcuBvIX cyujecme opyz Ha opyea.
Bcé MHOrooOpasue B3aMMOOTHOLICHUN MEXAYy OpraHM3MaMu MOXKHO pa3feiuTh Ha JBa OCHOBHBIX
TUIA: aHTATOHUCTUYECKUE Y HEAHTAarOHUCTUUYECKHUE.
Anmazonucmuyeckue — 3TO TAKUE OTHOLIEHMS, NP KOTOPBIX OPraHMU3Mbl ABYX
BUJIOB MOJABJISIIOT IPYT Apyra (- -) WM OJUH U3 HUX MOJABISET Apyroi 6e3 ymepoa s ceds (+ -).
OcHoBHbIE (OPMBI AHTATOHUCTUYECKUX OTHOIICHUH:
> Xuwnuuecmeo — (¢GopmMa  B3aUMOOTHOUIEHHM  OpPraHU3MOB  Pa3HBIX
TPO(HUUECKUX YpPOBHEW, MPU KOTOPOW OJUH BMJ OPraHU3MOB XKHUBET 3a CUET JPyroro,
noexgas ero (+ -),
> llapazumusm — MEXBHJOBBIE B3aUMOOTHOLIEHMS, IIPU KOTOPBIX OJIWH BH]
KUBET 3a CU€T apyroro (+ -), MOCeNAsACh BHYTPHU WM Ha MOBEPXHOCTU Tejla OpraHU3Ma—
xo3auHa. [lapasut3sm Hambosiee MIMPOKO PACHpPOCTPaHEH Cpeau PACTEHUH M HHU3IINX
YKUBOTHBIX — BUPYCOB, OaKTepuii, rpuOOB, YepBel, a TAK)KE ATO — KIICIIH, MUABKH, OJTOXH.
> Konxypenyusa — popma B3aMMOOTHOIIEHUH, TPU KOTOPBIX OPraHU3MbI OZHOTO
TpO(UYECKOro YpOBHS OOPIOTCS 3a MUILY U JPYTHe YCIOBHS CYIIECTBOBAaHUS, MOJABIISSA

apyr apyra (- -).
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Konkypenyua — 5T0 Takoe B3aMMOICHCTBHE OPraHHU3MOB, KOTOPOE€ IPOSABIACTCA Kak
B3aUMHOE YTHETEHHE MEXAYy HHMH, BBI3BAaHHOE CXOJHBIMH IOTPEOHOCTAMU B
OTPaHUYEHHOM pPECYypCe, NOCTYITHOCTh KOTOPOIO YMEHBINAETCS NPU POCTE YUCIEHHOCTH
KOHKYPUPYIOLIUX OPTraHU3MOB.

MexaHNU3MBI KOHKYPCHTHOI'O BEITCCHCHUSA:

Arpeccus, apaku, HOpMbI TEPPUTOPUAIBHOTO MOBEIECHHS (MJIEKOMUTAIOIINE U IITULIBI).
[lepekpriTHE HOCTyMA K pecypcy (XapakTepHO JJIsi paCTEHUH — MepexBaT MUHEPATbHBIX
BEIIIECTB U BJIaru, CO3JaHue HeOIAaronpusTHBIX CBETOBBIX YCIOBUM JJIs1 KOHKYPEHTA).

3. Xumuueckoe IMOJaBjeHHE MAESITEIbHOCTH KOHKypeHTa. MeraboiauThl OJHOTrO BHJA
CMepTeNbHbl s JIPyroro (MUKpOOpraHusMmsbl). M3BecTHO Takxke Il pPacTeHUH;
HEKOTOpbI€ BH[IbI, HE TpeOOBaTElIbHbIE K BBICOKOMY COJAEpKAHHMIO a30Ta B IIOYBE,
CHOCOOHBI TOJABIIATh KOPHEBBIMHU BBIJCICHUAMU JAEATENBHOCTh a30T(HUKCUPYIOLINX
OakTepuil ¥ TAaKUM 00pPa30M 3aKPEIUIATh 32 CO00M OeHBIE a30TOM IMOYBHI (3aJICHKH ).

N —

> Heanmazonucmuueckue  B3aUMOOTHOILIEHUS ~ TEOPETUYECKH  MOXKHO
BBIPAa3UTh MHOTMMHU KoMOuHarusmu: HeWrtpanbhblie (0 0), B3aumoBbIrOAHBIE (+ ),
onHoctopoHHue (0 +) m ap. OcHoBHBIE (DOPMBI 3TUX B3aUMOACWUCTBHUI ClleAyIOLIME:
CUMOMO03, MyTyaJIu3M U KOMMEHCAJIU3M.

> Mymyanusm—  3TO 00010/I0BBITO/IHBIE, HO HE o0s3aTeNbHbIC

B3aMMOOTHOIIIEHUS Pa3HbIX BUIOB opranu3mosB (+ +). [Ipumep cumOno3a — cOXXUTEIBCTBO

paka-oTIIeIbHUKA U aKTUHUM: aKTUHHSI TIEPEIBUTAETCS, MPUKPEIUIAACH K CIIMHE paka, a TOT

[0JIy4aeT ¢ IMOMOUIbI0 AaKTUHUU Oojiee Ooraryro nuuly M 3amuty. [pyroit mpumep —

B3aUMOBBITOJHbIE OTHOILLICHUS MEX]Y TIIAMH U «ACYIIUMI» UX MYPaBbsIMHU.

> Cumbuo3 — B3aUMOBBITOJIHBIE M O0S3aTeNbHbIE Ui POCTa M BBDKHUBAHUS

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

MOJIOKUTEIBHBIX B3aMMOOTHOLIEHUH Bojaopociel u rpuboB. Ilpu pacnpoctpaneHuun

HACEKOMBIMU TBUIBLIBI PACTEHUN y OOOMX BHJOB BBIPA0ATHIBAIOTCS CleU(UIECKUE

MPUCIIOCOOJIEHMS: IBET U 3alax y pacTeHui, X000TOK — y HaCEKOMBIX, COOTBETCTBYIOLIUI

onpeaenéHHoi popme 1BETKA.

> Kommencanuzm — B3aMMOOTHOILIEHUS, NMPU KOTOPBIX OAWH U3 MAPTHEPOB

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

rpuQBI-MAATBIINKN, aKyJla U PIOBI-IIPUIIAIIAIIBI, TyTUTUCTHIC JEPEBhS U MITHUIIHI.

HecmoTpst Ha KOHKYpEHLMIO M JAPYTHe THUIIbl AHTATOHUCTUYECKUX OTHOLICHH, B MIPUPOLIE
MHOTHE BHJIBI MOTYT CIIOKOWHO y>KMBAThCsA. B Takux cirydasix TOBOPSIT, UTO KaKIbIi BHU]I 00Ia1aeT
COOCTBEHHOW 3K0/102uYeckol Huuied. BIM3KOPOACTBEHHBIE OPraHU3MbI, HMEIOIIUE CXOHBIC
TpeOOBaHMS K Cpe/ie OOMTaHus, HE JKUBYT, KaK MPaBWIO, B OJJHUX U TeX ke ycioBusix. Ecou onu u
KUBYT B OJJHOM MECTE, TO JIMOO MCIOJB3YIOT pa3HbIe PeCcypcChl, TMO0 UMEIOT APYTUe pa3iudus B
¢dbyukumsx. Hanpumep, pasHpie BUABI JATIOB. XOTS BCE OHU OJJUHAKOBO IMHUTAIOTCS HACEKOMBIMU 1
THE3AATCS B AYIUIaX JEPEBhEB, HO MMEIOT KakK Obl pa3HyIO CHEelHaln3anuio. bonbiioil nécTphiii
JATeN JTOOBIBACT MHINY B CTBOJAX JEPEBHEB, CPEAHHUI MECTPHIA — B KPYIHBIX BEPXHUX BETBSIX,
MaJIbIdA MECTPBIM — B TOHKMX BETOYKAX, 3€JIEHBIM JATEN OXOTUTCS HAa MypaBbEB Ha 3eMIle, T.€.
pa3HbIe BUJIBI JISTIOB UMEIOT pPa3HbIe SKOJIOTUYECKHUE HUIIIU.

IKonocuueckaa Huwia éuoa - 3TO TO TOJIOKEHHE BUAA, KOTOPOE OH 3aHMMAET B OOILEH
cuUcTeMe OMOIEHO3a, KOMIUIEKC €ro OMOLIEHOTHYECKHUX CBsi3eil U TpeOoBaHUN K aOMOTHYECKUM
(akTopam cpessl.

JKonozuueckaa Huwia — STO COBOKYIIHOCTb XapaKTEPUCTUK CpeAbl OOMTaHHUA,
COOTBETCTBYIOIIMX TPEOOBAHUSM JAHHOTO BUJA: MHIIA, YCIOBUS PA3MHOKEHUS U T.1I.

Habmroienust mokaspIBaloOT, YTO JBAa BHUJA, COCYILECTBYIOIIME HAa OJHOW TEPPUTOpPUH, HE
MOTYT UMETh COBEPIIECHHO OJWHAKOBBIC TPEeOOBAHMS K YCIOBHSIM KH3HU. VHaue OIMH M3 HUX
00s13aTeIbHO BBITECHUT JIPYTOil. ITa 3aKOHOMEPHOCTH MOJyYnsia Ha3BaHUe npaBmia [ ayse.

IIpaBu/10 KOHKYPEHTHOro MckJO4Yenus I'ayse:
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Ecnu nBa BuzIa co cXoIHBIMH TpeOOBaHUSIMH K cpele (MUTaHUIO, MOBEIACHHIO, MECTam
Pa3sMHOXKEHHUS M T.JI.) BCTYNAIOT B KOHKYPEHTHbIE OTHOLICHMS, TO OJUH U3 HHUX JOJDKEH
MOTUOHYTH 100 U3MEHUTH CBOM 00pa3 )KU3HU U 3aHATh HOBYIO 3KOJOTHYECKYIO HUMILY.

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

AHTpONOreHHbIe (PAKTOPbI — 31O CO60KYRHOCHb PA3TUYHBIX 6030€lCMEUIL Uel06eKA HA
Hexcusyrw u Jcugyio npupody. B pesynpraTeé NpPOU3BOACTBEHHOH JEATENBHOCTH JIIOJEH
M3MEHSIOTCS  pelibed 3eMHOUM MOBEpXHOCTU (TIpH BBIPYOKE JIECOB, paclaiike CTened, OCyIIeHUH
00510T), U3MEHseTCs XHMHUYECKMH cocTaB arMoc(epbl, KIUMaT, HCYE3al0T €CTECTBEHHBIE
DKOCHUCTEMBl M CO3JAOTCS MCKYCCTBEHHBIE arpo- M TEXHOAKOCHUCTEMBI, BOJOXPaHWIMINA,
komMmyHHKauu. [logcuntano, yto ¢1600 r. yenoBekoM Tak MM MHAYe (B pe3ysIbTaTe OXOThI MIIH 3a
cu€T BBIPYOKH JieCOB) YHUUTOXeHO 162 Buma ntun u csbinie 100 BunoB muekonurtaronmx. Ho, ¢
Jpyroii CTOPOHBI, YEJIOBEK CO3JaET HOBBIE COPTA PACTEHUIN M MOPOABI )KUBOTHBIX. CTpeMUTENbHAS
ypOaHu3alus — pocT ropoJIoB B MOCJEIHUE MOJIBEKa — U3MEHWIIA JIMK 3eMJIM CHIIbHEE, YeM MHOTHE
JpyTue BHUJBI JACATENBHOCTH 32 BCIO UCTOPHIO yenoBeuecTBa. Hambosee oueBHIHOE NpOsIBIECHUE
aHTPOIIOI€HHOI'O BIUSHUS Ha Onocdepy — 3arpsi3sHEHHE OKpYIKatolel cpe/ibl (B TOM YUCIIE U CPEIbI
oOuTaHUS 4YeloBeKa) — BO3JyXa, BOJOEMOB, 3eMJIM IOOOYHBIMH HPOAYKTAMH U OTXOJaMH
npousBoacTBa. [Ipeobnagaromnias 4acTe aHTPOIIOTEHHBIX (PAKTOPOB, CBSI3aHHAS C MPOU3BOICTBOM, C
IIPUMEHEHUEM TEXHHUKHM, C BIIMSHUSAMHU IPOMBIIIJIEHHOCTH, TPAHCIOPTa, CTPOUTENbCTBA Ha
IIPUPOJHBIE DKOJIOTMYECKUE CHCTEMBl U OKPYXKAIOUIYH0 4YeJIOBEKa Cpeay, HOCUT Ha3BaHUE
MEeXHO2EHHbIX haKmopoa.

O01mme 3aKOHOMEPHOCTH JelcTBUSI Aa0MOTHYeCKNX (JAKTOPOB HA OPraHU3M

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

3aKkoH onTHUMYMa:
Kaxxaplii ¢akTtop MMeeT JNHIb ONpeneiEHHbIE MPEeAeNbl MOJOKUTEIBHOTO BIHMSHHUS Ha
OpPTaHHU3MBI.

B npormecce 3BoMOLMU OPraHU3MBbl AJANTHPOBAIUCH K SKOJIOTMYECKUM (akTopam B
OTIpeIeIEHHBIX KOJMYECTBEHHBIX Mpe/eiaX: OnpeAeEHHbIN HHTEPBAJ TEMIIEPATYP, ONPEaeIIEHHBIE
mpelenbl BIAKHOCTA M T.A. Hampumep, Ans pa3BUTHS MPOPOCTKOB KOKOCOBOHM MajbMbl HYXKHA
(moMuMO Jpyrux ycioBuil) TemmepaTypa He Hike 26° u He Bbime 41°C. YMeHbLIeHHE WU
yBeIMUYEHUE 3HayeHHs (akTopa 3a STUMH HpelelaMHU YTHETaeT >XU3HEIESTeNbHOCTh, a Mpu
JOCTH)KEHUH HEKOTOPOTO MUHUMAJILHOTO MJIM MaKCUMAaJIbHOTO YPOBHS HACTYIAeT THOEIb.

Obnacmov KOIUUeCMBEHHbIX 3HAUEHUL KAKO20-TUO0 hakxmopa cpeovl, 8 npeoeiax Komopou
MO2Ym  Cywecmeoseams npeocmasumeny OAHHO20 6UOA OP2AHUZMO8, HA3bIEAIOM OUARA30HOM
moJiepanmuocmu (OuUouRmMepB8aIoM Gaxmopa, OUAna30HOM GbIICUBAHUSL).

O rpaHumnax auama3oHa TOJIEPAHTHOCTH CYIST HO (PYHKyuaM OmMKIUKA Ha JEHCTBHE
daxropa. @yukyus omkIuKa — 3TO Pa3HbIC TPOSBICHUS XHU3HEAEATENbHOCTH. Hampumep, s
pacTeHHil MOXKHO CIIEIUTh 32 MHTEHCHUBHOCTBHIO (POTOCHMHTE3a, CKOPOCTBHIO POCTA, AJISI KUBOTHBIX
0000meHHON (YHKIMEH OTKJIMKA SBISETCS BBDKMBAGMOCTh WJIM YUCICHHOCTB IOIMYJISILUU TIPH
COOTBETCTBYIOILIMX 3HAUEHUSIX (haKTOpa CpPeJibl.

KonmuecTBennslii tuanazon ¢akropa, Haubosee OJIaronpusSTHBIN Ul KU3HEACATEILHOCTH,
Ha3bIBACTCS IKO02UYECKUM onmumymom (OT JaT. «ONTUMYC» - Hawirydmuii). Uem cuibHee
OTKJIOHEHHUS OT ONTUMYyMa, TeM OOJIbIIe BHIPaKEHO yTHETAroIlee ACHCTBUE AaHHOTO (akTopa Ha
opranu3Mbl. 3HaueHMs (DakTopa, JIeXKallue B 30HE YIHETCHUS, HA3bIBAIOTCS IKOJIO2UUECKUM
neccumymom (OT JaT. MECCUMyM — Hauxyamuil). MHUHMMaabHOE M MaKCUMaJbHOE 3HAYCHUS
daxTopa, IpH KOTOPBIX HACTyHaeT TIuOEib, HA3bIBAIOTCS COOTBETCTBEHHO JKOJI02UYECKUM
MUHUMYMOM U IKOJI02UYECKUM MAKCUMYMOM.

Hanpumep, 11t TeMnepaTypHOro ¢pakTopa BEpXHUM HPEAETIOM KHU3HH, BEPOSTHO, SBISIOTCS
TEMIIEPATypbl, IPU KOTOPBIX pa3pyliatoTcst GpepMeHThl U cBEpThiBatoTcs Oenku (50-60°C). Oanako
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OTJENbHBIE OPraHW3Mbl MOTYT CYIIECTBOBAaTh IMpHU 0o0Jiee BBICOKMX Temreparypax. B ropsumx
ncrounnkax Kamuatku Obutn oOHapy»)eHbl Bojopociu mnpu temneparype 82°C. Huwxuuli npeaen
TEMIEPaTyphl, TPU KOTOPOM BO3MOKHA KH3HB, okojio -70°C. B anabuo3e, T.e. B HEaKTHBHOM
COCTOSIHUH, HEKOTOPBIE OPTaHU3Mbl COXPAHSIOTCS TIPH a0COTIOTHOM HYJIE.

CBOMICTBO OpTraHu3MOB aJallTUPOBATHCA K CYHIICCTBOBAHUIO B TOM HJIM MHOM JUAIIA30HC
9KOJOTHUYECKOI'o Q)aKTopa Ha3BIBACTCS 9KOJI02UHECKOU NAACMUYHOCHIbIO.

YeMm mmpe auanazoH 5KOJOTHUECKOro (akTopa, B Mpeaesiax KOTOPOro AAHHBIA OpraHu3M
MOKET KHTb, TE€M OOJbIlIE €ro HKOJIOTHYEeCcKas IUIACTUYHOCTh. [lo cTemeHu MIacTUYHOCTH
BBIJICJIAIOT JBa TUIA OPTaHU3MOB: CTEHOOMOHTHBIE U 3BPUOMOHTHBIE.

CTeHOOMOHTHBbIe, WIH Y3KOIMPHUCIOCOOICHHBIC, BUIBI CIIOCOOHBI CYIIECTBOBATH
JIMIIB TPU HEOOJIBIIUX OTKIOHEHUX (PaKTopa OT ONTUMAIBHOTO 3HAYCHHUS.

JBpHOMOHTHBIMU HA3bIBAIOTCS  LIMPOKOIPUCIIOCOOJIEHHBIE  OPIraHU3MBbl,
BbIJICPKUBAOIIKE OOJIBIIYIO aMILTUTY1y KOJeOaHHH 9KOJIOrHUecKoro (akropa.

K creHoOuoHTamM (CTEHOPKaM) OTHOCATCS, HalpUMep, TUIMYHbIE OOWTaTenn MOpEH,
KOTOpBIE JKUBYT B YCJIOBHUSX BBICOKOH conéHocTH (kamOana), ¥ TUIIUYHBIE OOUTATEIHN MPECHBIX BOJ
(xapace). OHH 001a1aF0T HEBBICOKON YKOJIOTMUECKON TUIACTUYHOCTBIO. A BOT TPEXUTIIAs KOJFOIIKA
MOJKET JKUTh KaK B MPECHBIX, TaK U B COJEHBIX BOJAAX, T.€. ABISAETCA IBPUOMOHTOM (3BPUIKOM) U
XapaKTepU3yeTcs BHICOKOM MIaCTUYHOCTHIO.

Jlis 0603HaueHMsI OTHOLIEHUS OpraHu3Ma K KOHKpPETHOMY (hakTopy K Ha3BaHMIO (akTopa
J00aBISIOT MPHUCTABKU: CTEHO- U 3BpU-. Tak, MO OTHOUIEHHIO K TeMIlepaType ObIBaloT
cmeHnomepmHble BUAbL (KapiukoBas Oepé3a, TPOMHMYECKHE OPXMICH) M 26pumepmHvle BUJBI
(pacTeHHs] yMEPEHHOIO Iosica), 0 OTHOLIECHHUIO K COJIEHOCTU — cmeHozanunHble (Kapach, kambaia,
MOpCKHE 3BE3MbI) U 96pucaiunHvle (KOJIOIIKA, JIOCOCh). ['yceHHIIa TyTOBOrO MIEIKOINpsiia M
aBCTPaJIMICKUI KoaJsla, MUTAIOIIKECS JUCThIMU OJHOTO BUA PAaCTeHUM, - cmenogacu, a Oypblil
MeJIBe/b, KaK U Y€JIOBEK, - 96pugazit.

Brnionne 00bacHUMO, YTO 3BpUOMOHTHI OOBIYHO HIMPOKO PACHPOCTPAHEHBI, a CTEHOOMOHTHI
MMEIOT OTPAaHUUYEHHBIN apeall paclpOCTPAHEHUS.

OOpatum Tenepp BHHMaHuE€ HE Ha IIMPUHY OHOMHTEpPBaja, a Ha XapaKTep W3MEHEHUS
(GYHKUMH OTKJIMKAa NPU OTKIOHEHUSX OT ONTUMyMa. Y OJHHUX OPraHU3MOB IPH OTKJIOHEHUH
3HaYeHUM (akTopa OT TOUKH ONTUMYMa Cpa3y ke U3MeHsieTcd U (PyHKuus oTKIMKa. OHM Kak Obl
IIOKOPHO NOJYMHAIOTCS yXYALUIEHUIO BHEITHUX YCIOBUN. Tak, ¢ IOHM)KEHUEM TEMIIEPATypPbl CPENIbI
MIOHMYKAETCs TEMIIepaTypa JIepeBhEB U 3aMeJIsIeTCsl B HUX 00MeH BemecTB. Ho mpu 3ToM Bc€ Bpemst
COXpaHsETCsl CIIOCOOHOCTh BOCCTAHOBUTH JKM3HEHHbIC (DYHKIMM B MEPBOHAYAIBLHOM 00BEME IMpH
BO3BPALCHUN OJIaronpUsATHBIX ycinoBuH. Takue opraHu3Mbl Ha3blBalOT OOBIYHO 6bIHOCIUGHIMU,
win monepanmuvimu (0T nat. tolerantia— Tepnenue). K HUM OTHOCATCS pacTeHHs W HU3LIUE
KUBOTHBIE, IMACCUBHO NEPEHOCSIINE OXJaXJEHUE, 3aMep3aHHe, BBICBIXaHUE, T0JIOA, IePUIUT
kucnopoaa. Kpaiinue nposiBineHus Takoi ciocoOHOCTH, HabIr0AaeMble BOJIM3U TPaHULL WK 1aXe 3a
npenenaMu OMOMHTEpBasa, - COCTOSHUE CISYKM (TUIOO0MO03a) y KUBOTHBIX, MPECMBIKAIOIINUXCS
(3Mei, sepuI), XapakTepusyroumecs riyO0OKHUM 3aMeIJICHUEM JKU3HEAEATeIbHOCTH, U aHa0H03 —
II0JIHOE, HO 00paTUMoOe 3aMHUpPAaHHE BCEX KM3HEHHBIX IPOLIECCOB, KAK 3TO MUMEET MECTO y CIOp,
CEMSIH U MHOTUX HM3IINUX )KMBOTHBIX.

Ho Bo MHOrux ciydasix HET HPOCTOr0 MOAYMHEHHUS (YHKUUN OpraHu3Ma H3MEHEHHSIM
Cpeabl; BKIIOYAIOTCS pa3JIMYHble MEXaHU3Mbl 3aIUTHl OT HEONAroNpUATHBIX BO3JEHCTBUM,
CONPOTUBJICHUS UM WIM UX aKTHUBHOro wu30eraHus. Peakuuu 3aliuTel W CONPOTUBIICHHS
o0ecrieunBaroT OONBLIYIO MM MEHBIIYIO YCMOuYueocms (U1 pe3ucnenmHocms, Ot Jar. resistere
- IPOTUBOCTOSITh, COMPOTHUBIIATHCSA) OpPraHU3Ma IO OTHOLIEHUIO K OTKJIOHEHHUSM OT ONTUMYMA.
[TpumepoM BBICOKOH (U3UOTOIMYECKONH YCTOMYMBOCTH CIYXKHUT IOCTOSIHCTBO TEMIIEpaTypbl
BHYTPEHHUX 4YacTed Tejla y NTUL M MIEKONUTAIOUUX IPH 3HAUUTENbHBIX H3MEHEHHUIX
TeMIeparypsl cpenbl. My moCTOSHCTBO COJIEBOTO COCTaBa U OCMOTHYECKOTO JABJICHMS KPOBHU y
KUBOTHBIX B CPEJie C COBEPILUEHHO JPYTUMH CBOMCTBAMM WM NMPHU OOJBIIUX KOJIEOAHUSX BOJHO-
COJIEBOTO 00ECIeYeHUsI OpraHu3Ma.
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Jlumutupyromue pakropsl

[Tonsitue o numuTHpyrOmUX (orpaHnyuBaronmx) Qaktopax ObUI0 BBeneHO B 1840 r.
HeMenkuM xuMukoMm FO.JIubmxom. M3yuast BausiHMEe HAa POCT PACTCHHM COJEPIKAHMS Pa3IMUHBIX
XUMHUYECKUX DSJIEMEHTOB B IOYBE, OH OOHApPYXWJ, YTO YpOXKail 3aBUCHUT HE OT T€X AJIEMEHTOB
MATaHUsA, KOTOPbIE TPEOYIOTCS B OONBIINX KOJIMYECTBAX M MPUCYTCTBYIOT B H300WINHK (Hampumep,
YIJIEKUCIBIN Ta3 U BOJA), a OT TeX, KOTOPBIE, XOTSA M HYKHBI PaCTEHUIO B MEHBIIUX KOJIUYECTBAX,
HO TPAKTUYECKH OTCYTCTBYIOT B TOYBE WJIM HEJOCTYIIHBI PACTCHMsIM (HAmpumep, IUHK, 00p).
JInbux cdopmynupoBan npuHUUI: «BemecTBoM, HaXOASIIUMCS B MHUHUMYME, YIPaBISETCS
ypOoKail ¥ OMpenesseTcs BeIWYMHA U YCTOWYUBOCTH €r0 BO BPEMEHM». DTOT MPHUHIIUI H3BECTCH
[I0/1 Ha3BaHUEM 3aKOHa Munumyma JIubuxa, KOTOPbIN, IPUMEHUTEIBLHO K KOHKPETHBIM OIBITaM
y4€HOTO, TJIACUT: pPOCM pACMEHUs 3Aa8UCUm Om MO20 JIeMeHmda NUMaHus, KOmopwli
npucymcmeyem 8 MUHUMAIbHOM KOJIudecmae.

[Ipenmonoxum, B OYBE COAEPKATCA BCE FJIEMEHTh MUHEPAIBLHOI'O TUTaHUsI, HEOOXOIUMBbIE
JUIS IaHHOTO BHJIa pacTeHUil, KpOMe OJHOr0 M3 HMX, Hampumep Oopa. Poct pactenuil Ha Takoii
nouse OyJeT CWIbHO YTHETEH WJIM BOOOIIE HEBO3MOKEH. Eciam Mbl Tenepb n00aBUM B MOYBY
HY>KHOE KOJMYECTBO OOpa, 3TO MpHUBENET K yBeJWYeHUIO ypoxkas. Ho ecnu mbl OyseM BHOCUTH
JM00bIe IpyTrue XUMUYECKHE JIEMEHTHI (Hampumep, a3ot, pocdop, Kanuil) u naxe Jo0bEMCS TOTO,
YTO BCE OHU OYIYT COJEpXaTbCsi B ONTHUMAJIbHBIX KOJMYECTBAX, a OOp MO-TpexkHeMy Oyner
OTCYTCTBOBATb, 3TO HE 1aCT HUKAKOTO 3PdeKTa.

B kauecTBe HarIgHOW WILTIOCTpallMM 3akOoHAa MUHMMyMa JlnOmxa dvacto u300pa)karoT
004Ky, Yy KOTOpOH oOpasyromue OOKOBYIO TOBEPXHOCTh JOCKHM HMEIOT Pa3HYyI0 BBICOTY (Tak
HasbIBaeMas «Oouka Jlubuxay). [[nrHa camoii KOPOTKON TOCKU OMpEeNesieT YPOBEHb, 0 KOTOPOTO
MOXHO HAmoOJHUTH 004Ky Bojoi. CienoBareiabHO, AJIMHA 3TOH JOCKHA — JUMUTHUPYIOMIHKN (akTop
JUTSL KOTMYECTBa BOJABI, KOTOPYIO MOXKHO HaluTh B 004Ky. /lIMHA APYTUX JTOCOK YyXKE€ HE UMeEEeT
3HAYCHUS.

[To3nnee chopmynupoBanHHblii JIMOMXOM 3akOH ObUI PACHpPOCTpaHEH U Ha Jpyrue
sKosiornyeckue (pakropbl. OrpaHMUMBaATh, WIK JUMUTUPOBATH, PA3BUTUE OPIaHU3MOB MOTYT TEILIO,
CBEeT, BOJA, COJAEp)KaHHE KHUCIOpPOAAa W JApyrue (akTopel, €clM HMX 3HAuYe€HUE OJIM3KO K
HKOJIOTMYECKOMY MUHUMYMY.

3akon munumyma Jlubuxa B oO1ieM Bujie MOKHO C(HOPMYIHPOBATH TAK:

Pocm u pazeumue opzanu3mos 3aeucam 6 nepeyro ouepeov om mex pakmopos cpeowvi,
3HAUEeHUe KOMOPbIX NPUOAUICAEMCA K IKONOZUUECKOMY MUHUMYMY.

CdopmympoBaHHBIN 3aKOH MPUMEHUM KaK K PaCTEHHUSM, TaK U K YKUBOTHBIM.

B 1913 r. anrauiickuii 6uonor B.llendopn oOpatui BHUMaHUE HA TO, YTO OIPaHUYMBATH
pa3BUTHE JKUBBIX OPraHU3MOB MOXKET HE TOJIBKO HEJOCTaTOK, HO M M30BITOK TOTO WJIM HHOTO
sKoJIorHuecKkoro (axropa. M30bITOK Temia, cBeTa, BOJAbI U JIaXKE MUTATEIbHBIX BEIIECTB MOXKET
0Ka3aThCsl CTOJIb K€ I'yOUTEeNbHBIM, KaKk U UX HexocTtatok. Hanpumep, ypoxail MoxeT moruOHyTh
u3-3a JIOKJeH (M30BITOK BJarv), M3-3a IEPEHACHIIICHUS MOYBBI YJIOOpeHusMH U T.A. Takum
obpazom, lllendopn BBEN mpencTaBiieHHE O JUMUTHPYIOIIEM BIMSHUM MakCUMyMma HapaBHE C
MUHUMYMOM. 3akon monepaumnocmu Illengpopoa_s obiiem Bujae GopMynupyeTcs CleayroluM
obpazoM:

Pocm u pazeumue opzanuzmos 3agucam ¢ nepeyio ouepedv om mex PaKmopos cpeovl,
3HAYEHUA KOMOPHIX HPUOIUNCAIOMCA K IKOJI0ZUHECKOMY MUHUMYMY WU IKOTOZUYECKOMY
MaKCumymy.

Takum oOpa3oMm, ecin 3HAYEHHE XOTA Obl OJHOIO M3 HKOJOTMYECKUX (aKTOpPOB
npubIMKaeTcss K MUHHUMYMY HJIM MakKCUMyMy, CYLIECTBOBAaHME M HpPOIBETaHHE OPraHU3Ma,
MOMYJISIIMM WM COOOIECTBA CTAHOBHUTCS 3aBUCUMBIM HMMEHHO OT 3TOr0, JUMHUTHPYIOIIETO
KHU3HEJEATENbHOCTh (paKTopa.

Jumumupyrowuii  (ocpanuuuearonuii) ¢akmop — 510 000 (GaAKTOpP, KOTOPHIN
OTpPaHUYUBACT MPOIIECC PA3BUTHUS WIH CYIIECTBOBAHUS OPTaHMU3Ma, BUJIA HIIK COOOIIECTRA.
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Jumumupyrowuit  pakmop — 3TO OSKOJOTMUECKHH (aKTOp, 3HAUEHUS KOTOPOTO
OpuOIMKAIOTCA K KpaHUM 3HAYEHHUSM  JlMana30Ha TOJIEPAHTHOCTH (T.e. K 3KOJOIMYECKOMY
MaKCUMYyMY WUJIU MUHUMYMY ).

MaxkcuManbHO U MUHUMAJIBHO MEPEHOCUMBIE 3HAYCHUS (PaKTOpa — ITO KPUTUUECKHE TOUKH,
3a MpejesiaMi KOTOPBIX CYIIECTBOBAHME OPTaHM3Ma WM TMOMYJISIIUK YK€ HEBO3MOXKHO. [lnanazon
3HAYEHUH SKOJIOTHYeCKOro ¢Gakropa MEXIy MUHAMYMOM UM MakCUMYMOM, B Ipejaeiax KOTOpPOTo
TOJIBKO M MOJKET CYIIEeCTBOBATh JaHHBIA OpPraHW3M, M KOTOPBIA ONpENEseT BEIUYHHY
BBIHOCTIMBOCTHU opranu3ma, lllendopn Ha3Ban npeaenamMu TOIEpaHTHOCTH.

UmenHo numutupyoomue (akTopbl KOHTPOJUPYIOT — YCJIOBHSl  CYIIECTBOBAaHUS U
npuoOpeTaloT NEPBOCTENIEHHOE 3HAYEHHE B JKU3HU OPraHU3MOB M OHOJOTMYECKHX CHCTEM.
[TpyHIMI JTUMUTHPYIOIIMX (DAKTOPOB CHpaBeJIUB JJsi BCEX THUIIOB JKUBBIX OpPraHU3MOB —
pacTeHHi, KUBOTHBIX, MUKPOOPTaHU3MOB M OTHOCHUTCS KaK K a0MOTHYECKUM, TaK U K OMOTHYECKUM
¢dakropaM. LleHHOCTh KOHLENIUYU JTUMUTHPYIOIUX (PAKTOPOB COCTOUT B TOM, YTO OHA IO3BOJISET
pa3o0paThCsl B CIOXKHBIX B3aMMOCBS3AX B 9KOCHCTEMaX M CKOHILEHTPUPOBATh BHUMAaHME Ha TEX
¢dakTopax BHEIIHEH cpeabl, KOTOpble C HauOoJblIEeH BEpPOATHOCTHIO MOTYT OKa3aTbCs
JUMUTUPYIOLIVMHU.

IIpumeps! JUMUTHPYIOIIHMX (PAKTOPOB.

1. ConepxaHue KHCIOpPOJAa B HA3eMHBIX MECTOOOMTAHUSAX BEIMKO, U OH HACTOJIBKO
JIOCTYTI€H, YTO MPaKTUYECKH HUKOI/Ia HE SBJISETCS JIMMUTUPYIOUIUM (aKTOPOM (3a MCKIIIOUEHUEM
OonbIIMX BBICOT B ropax). Kucinopojx mMano MHTEpecyeT 5KOJIOrOB, 3aHUMAIOIIMXCS HAa3eMHBIMU
skocucteMaMu. OJHAKO B BOJAHOM cpelle KOJMYECTBO PACTBOPEHHOIO KHUCIOPOJA MOABEPIKEHO
CWJIbHBIM KOJEOaHMAM M MOXET OKa3aTbCs (PAKTOpOM, JIUMHUTHUPYIOLUIMM Ppa3BUTHE HKHUBBIX
OpraHU3MOB (3aMOPBI PbIO, HAIIPUMED).

2. JlumutupyromuM (akTopoM, OrpaHWYMBAIOLUIMM TMPOHUKHOBEHHME BOAOPOCIEH Ha
0onbIlyI0 TIyOUHY, SIBJISE€TCS HEAOCTaTOK cBeTa. [l HU3KOpOCIHBIX, 3aTEHEHHBIX PACTEHHI,
MOJIOJBIX JEPEBHEB HENOCTATOK CBETA TAKXKE MOXKET SABIATHCA (PAKTOPOM, JMMUTHPYIOIIUM HUX
KHU3HEAESATEIbHOCTb.

3. Temmepatypa — BaXHbI JUMHUTUPYIOIIMH (akTop, O UYEM CBUAETEIBCTBYET
OTHOCHUTEJNIbHASl CKYAHOCTb JKH3HM B IYCTBHIHAX W B apKTUYECKUX obOsacTsax. bonbmmHCTBO
JKUBOTHBIX, OOMTAIOIIUX B IYCTBIHAX, NMPUCIOCOOMINCH K TPYAHBIM YCJIOBHUSIM CYIIECTBOBAHUS,
IPUYYMBIIKCH )KUTh AHEM B HOPAaX M BBIXOAWUTH IO HOYAM, YTOObI KOpMUThCS. B xapkuii neHb,
Korja temreparypa Bo3zayxa npesbimaeT 40°C, B HOpKE KEHTypOBOM KPBICHI, PACIIONIOKEHHON MO
3eMi€ll Ha rryoune 60 cMm, TeMiiepatypa MOXKeT ObITh paBHa Bcero juib 15°C.

B CIIA HEoaHOKPAaTHO HBITAIUCH AKKJIMMATH3HPOBATH B KOXKHBIX IITATaX OOBIKHOBEHHOTO
(dazaHa, HO MOMBITKH OKAa3aJKMCh HEyJauyHbIMU. J[€710 B TOM, YTO B3poOCible OCOOM TaM XOPOLIO
BBDKMBAIOT, OHAKO BBICOKME JHEBHBIE TEMIIEPAaTyphl, MO-BUIUMOMY, YOUBAIOT Pa3BHBAIOIIUECS
3apoJpllid B sIfllax, HE JdaBas UM BO3MOXKHOCTH 3aKOHYUTH pa3Butue. Takum o00pazom,
TeMIIepaTypa Kak JUMUTUPYIOUMHA (pakTop omnpenensier u reorpadguyeckoe pacnpocTpaHeHue BUAA.
[IpoaBuxeHre opraHu3MOB Ha CEBEP, B CBOIO OUEPE/Ib, TUMUTHUPYETCS HEAOCTATKOM TeIUIa.

4. HenocraTtok Bozbl IM00 M30BITOK BJIard MOTYT CIYXKHUTh JUMUTUPYIOIIUM (pakTopoMm st
HA3eMHBIX PACTEHUN W KUBOTHBIX U BbI3bIBaThb YIHETEHUE UX JKU3HEIEATEIbHOCTH, a WHOTJA U
rubenb. Hemoctatok wiiM M30BITOK BJard B CBOIO OYEPEb MOXKET OIPEIENSATHCS KOJINYECTBOM
aTMOoc(EepHBIX OCAZKOB, UX PACIpE/IeICHUEM B T€UEHHUE I'0/1a, KOJUYECTBOM T'PYHTOBBIX BO/I.

5. HegocTaTok MHKpPORJIEMEHTOB, HEOOXOJUMBIX PACTEHUSM U KHUBOTHBIM, TAKXKE MOXKET
OKa3zaThCsl JTUMUTHpYIOIMM (akTopoMm. Hampumep, HemocTtaTok kobOambTa W MEAH BBI3BIBACT
cepb&3Hble 3a0O0NIEBAaHUS PACTEHUH U IHKUBOTHBIX, TMOITOMY HEKOTOpBIE pPalOHBI ABCTpalIUU
HETPUTOAHBI JJIsl pa3BEICHUS OBELl U KPYITHOTO POraToro CKoTa.

B ABYX 03éan BI/ICKOHCI/IHa, 6CI[HBIX KaJIbIIUECM, HACUUTBIBACTCA B TPU pa3a MCHbIIC BHI0B
paCTeHI/Iﬁ M B JIBa pa3a MCHBIIC BUJAOB )KMBOTHBIX, YEM B IBYX JPYI'UX aHAJIOTHYHBIX 03éan, BOJbI
KOTOPBIX OTHOCUTCIIBHO Ooratsl KaJIbIITUCM.
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6. XapaKTep ITIOYBbI, KUCJIOTHOCTD ITOYBEI, TOJIIWHA CJIOA r'yMyca, COJIEHOCTh MOYBHI U T.I. —
BCC OTH (I)aKTOpLI SABJIAOTCA JIUMUATHPYIOIIUMHA [JI1 MHOTHUX paCTCHHﬁ.

7. buotnueckue (akTOpbl TAaKKE YaCTO OrPAaHUYMBAIOT PACIPOCTPAHEHUE TEX WM HHBIX
opranusMoB. Jlumutupyromum (Gakropom JUist pa3BUTHsI OPraHU3MOB JaHHOTO BHJIa MOXKET CTaTh
KOHKYPEHIIHS CO CTOPOHBI IPYroro BUJA.

8. IlpucyTcTBHE XUILHUKOB WM N1apa3uTOB.
9. B 3emnenenuu IMMUTUPYIOUIUM (AaKTOPOM YaCTO CTAHOBATCS BPEAUTEIHN, COPHAKH.

10. JIng HEKOTOphIX pPACTEHUH JMMUTHPYIOIIMM (AKTOPOM Ppa3BUTUS CTAHOBHUTCS
HeJocTaToK (Wwin orcyTcTBue) onbuiuTened. Hampumep, 3aBe3éHHblii u3 Cpenn3eMHOMOpbS B
KanudopHuio MHXUp HE IJIOAOHOCWJ TaM 10 TeX MOp, MOKa He JOoraJlaluch 3aBe3TH Tyla U
onpeAenEéHHbIA BUJI OChI — €IMHCTBEHHOT'O OIBUIUTEIIS 3TOTO PACTEHUS.

BeisiBiieHre TUMUTHPYIOIIUX (DAKTOPOB OYEHb BaKHO BO MHOTHX BHUAAX JESATEIBHOCTH,
0COOEHHO B CENbCKOM XO03sicTBe. Eciu LeneHanpaBieHHO BIMATH HA JIMMUTHPYIOLIUE YCIIOBUS,
MOXHO OBICTPO ¥ 3((HEKTUBHO NOBBILATH YPOXKAWHOCTh PACTEHUH M NPOU3BOIUTEIHHOCTD
KUBOTHBIX. Tak, NpU pa3BEICHUM IIICHUIBI HAa KUCJIBIX IOYBAX HUKAKHE arpOHOMHUYECKHE
MEpONpHUATHS He AanyT H(PQexTa, ecid He MNPUMEHATh HW3BECTKOBAaHUS, KOTOPOE CHU3UT
OrpaHMYHUBaOLIEE IEUCTBUE KUCIOTHOCTH.

Kak MbI ye oTMeudanu, MOJIOJIble OpraHu3Mbl OoJiee ysI3BUMBI U Oosiee TpeOOBATENbHBI K
YCIIOBUSIM CpE/bl, YeM B3pOCible OCOOM, MO3TOMY B IEPUOJ Pa3MHOKEHHS MHOTHE (DaKTOpPbI
CTAaHOBATCS JIMMUTUPYIOUIMMH. 3HAHHWE TOIO, YTO JMYMHKM U KYKOJKH JKyKOB-IIEIKYHOB —
BpEAUTEIEH CEJIbCKOXO3SIICTBEHHBIX KyJIbTyp Ha 3amagHoM mnobepexbe CIIA — ouenb
YyBCTBUTEIbHBI K CHJbHBIM KOJEOAHMAM BIIQKHOCTH, IIOMOTraeT OOpOThCS C JaHHBIMH
HAacCeKOMbBIMU-BpeauTessiMi. Jljis 60pbObl ¢ HUMH OpOIIAeMbl€ IOJIS 3aTOIUIIOT BOAOM, YTOOBI
YpEe3MEPHO IOBBICUTh BJIAXKHOCTb, WJIM JK€, HAIPOTUB, BBICEBAIOT HA IOJIAX JIIOLEPHY WU
MIIEHUIY, KOTOPBIE OCYIIAIOT [IOYBY HUXKE TOTO MPEEINA, IPU KOTOPOM BBDKUBAOT JIMUMHKH.

IKOJIOrUsI MOMYJISIIUIM_

Honynayuna — »5TO0 Tpynma OPraHU3MOB OJHOTO BHJIAd, CIHOCOOHBIX OOMEHHMBATHCS
reHeTn4Yecko nHpopmanurei, odagaromnas BceMu HEOOXOAUMBIMU YCIOBHSIMH IS TIOICPIKAHUS
CBOCH YHCIIEHHOCTH ¥ CYIIECTBYIOIIAss HEOO03PUMO JITTUTEIIFHOE BpEeMsI Ha TAHHON TEPPUTOPHUH.

CnoBo momyJysiliisi MPOUCXOJUT OT JIATUHCKOIO «IOIYJKC» - HapoJl, HAacelIeHHE.
DKOJIOTHYECKYIO MOMYJIAIHIO, TAKUM 00pa3oM, MOKHO ONPEAETUTh KaK HaCcEeJIEHUEe OJJHOTO BUJIA Ha
ONpeIeNEHHON TEPPUTOPHUH.

UsieHbl OAHOW TOIMYJSIMK OKa3bIBAIOT JAPYT HA Jpyra HE MEHbBIIEe BO3JICUCTBHE, YeM
¢busnyeckue (GakTopbl Cpedpl WU IPYrHe BUABI OPraHU3MOB. B momynsnusx B TOW HWIM HHOM
CTENICHU TPOSIBIISIIOTCA BCe (OPMBI CBSI3€H, XapaKTEpHBIC ISl MEKBUIOBBIX OTHOIICHWUW, HO
Hauboee SPKO BHIPAKEHBI MYTYaJIMCTUYECKHE (B3aUMHO IMOJIE3HbIC) U KOHKYPEHTHBIE OTHOILICHUSI.
OcoOble BHYTPHUBHIIOBBIE B3aWMOCBS3M — 93TO OTHOIICHHUSA, CBS3aHHBIE C BOCIPOHU3BOJICTBOM,
OTHOIICHUS MEXKIY OCOOSMHU Pa3HBIX MOJOB M MEXIY POAUTEIHCKUM U JOYEPHUM IMOKOJICHUSMHU.
Bo Bcex crmydasix B mOMyJsIIUsAX JAEUCTBYIOT 3aKOHBI, TTO3BOJISIONINE UCIIOJIB30BATh OTPAaHUYCHHBIC
pecypchl cpeiibl TakuM 00pa3oM, 4ToObI 00ecrevnTh OCTaBIeHHE MOTOMCTBA. JlocTHraeTcs 3To B
OCHOBHOM Ye€pe3 KOJUYECTBEHHOE M3MEHEHHE HacejeHus. [lomymsuuu MHOTMX BHJIOB 00JagaroT
CBOMCTBaMH, MO3BOJISIIOIIMMH UM PETYJIUPOBATh CBOIO YUCIEHHOCTb.

[TognepxaHue ONTHMAIBLHON B JTaHHBIX YCJIOBHSIX YHCJICHHOCTH HA3bIBAIOT 20ME0CHA30M

MOMYJIALIUH.
OcHogHble xapakmepucmuku NOnyaayuil:
1. yycienHocms — 00I1Iee KOTMIECTBO 0c00e Ha BBIICISIEMON TEPPUTOPHH,
2. NJIOMHOCMb NONYIAYUY — CPETHEE YUCIIO 0cOoOel Ha eIUHUILY TUIOMAIN Ui 00bEMa
3aHMMAaeMOT0 NOMYJISILKUEN MPOCTPAHCTBA,
3. podicoaemocms — YHUCIO HOBBIX OCOOEH, MOSBUBIIMXCS 3a €IUMHUIY BPEMEHU B
pe3ynbTaTe pa3sMHOKEHHUS,
4. cMepmHOCmb — TIOKa3aTellb, OTPAKAIOIIMKA KOJIMYECTBO MOTMOMIMX B MOMYJISIUH

oco0eit 3a onpeeNnEéHHbII 0TPE30K BPEMEHH,
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3. npupocm NONYAAYUY — PA3HULIA MEXAY POXKIAEMOCTbIO U CMEPTHOCTBIO; MPHUPOCT
MOJKET OBITh KaK MOJ0XKHUTEIbHBIM, TAK U OTPULIATEIbHBIM,

6. memn pocma — CpeIHuN IPUPOCT 3a €AUHUILY BPEMEHHU.

[lomynsauuu cBONCTBEHHA ONpeNEIEHHAs] OpraHu3aLusl.

CrpyKTypy NOMYJISILUM OTpa)KaroT paclpeiesieHue 0co0eil Mo TeppUTOPUH, COOTHOIICHUS
IpyII IO HOdY, BO3pacTy, (GU3M0IOTHYECKUM, IIOBEACHYECKUM U T€HETUYECKHM OCOOEHHOCTSIM.

CrpykTypa MOMyJsiUil UMEET MPHUCIIOCOOUTENBbHBIN XapakTep, T.K. oHa (OpMHUpYETCs He
TOJIbKO Ha OCHOBE OMOJIOTMYECKHUX CBOMCTB BHJA, HO M MOJ BIMSHUEM AOMOTHYECKHX (PAKTOPOB
Cpelbl U TOJ BIUSHUEM MNOMyJSIMA Apyrux BuAoB. CieqoBaTeabHO, pa3Hble MOIMYJISLHUNA OJHOIO
BUJa 00JIaat0T KaK CXOJAHBIMU OCOOCHHOCTSAMU CTPYKTYpPBI, TAK U OTIMYUTEIbHBIMH, CBSI3aHHBIMU
co crieu(puUKOi 3KOJOTUUYECKUX YCIOBUI B MECTaX UX OOUTaHMUSL.

Pa3nuyaroT nosjaoByro, BO3pacTHYIO, FEHETUUECKYHO, IIPOCTPAHCTBEHHYIO U DKOJIOTHYECKYHO
CMPYKmypbl RORYAAYUIL.

Tlonosas cmpykmypa nonyasyuu — COOTHOILIEHUE B Hell ocoOeil pa3Horo mnosna.

Bospacmnasa cmpykmypa nonynayuu — COOTHOILIEHHE B COCTAaBE MOMYJISUN 0cO0el pa3HOTo
Bo3pacTa. Bo3pacTHasi cTpyKTypa MONYJISUUU OTPAa’KaeT MHTEHCUBHOCTb PAa3MHOXKEHHUS, YPOBEHb
CMEPTHOCTH, CKOPOCTb CMEHBI IOKOJICHUH.

l'enemuueckas cmpykmypa nonynayuu — OIpeNeNseTcsl N3AMEHUYMBOCTBIO H Pa3HOOOpazuemM
TEHOTHUIIOB, a TAK)KE pa3/IeJIeHUEM IMOIMYJIALUU Ha TPYIIbl T€HETHUYECKU OJU3KUX 0co0el, MEexXy
KOTOPBIMH ITPOUCXOJUT MOCTOSIHHBIM 0OMeH. [Ipu3Haku opraHu3MOB HAXOJATCS O]l COBMECTHBIM
KOHTpPOJIEM T€HOB M JKOJIOrMueckux (axtopoB. OAUH U TOT € T€HOTUIl B PA3HbBIX YCIOBHSX
CIOCOOEH NPUBECTH K MOSBJICHUIO pazauyaroliuxcs (eHOTUNOB ((HeHOTUH — COBOKYIHOCTb
TeHETUYECKH OINpeeieMbIX IPU3HAKOB U CBOICTB oprannsma). PasHooOpa3ue reHOTHIIOB 3aBUCUT
OT pa3Mmepa IMOMYJALMU W BHEIIHUX (aKTOPOB, BIMAIOMUMX Ha €€ CTpyKTypy. B HeOombmmx
M30JIUPOBAaHHBIX M CTA0WIBHBIX  MOMYJSLUSAX  3aKOHOMEPHO  BO3pacTaeT  4acToTa
OJIM3KOPOJICTBEHHOTO CKPEIMBAHU, YTO YMEHbIIAET T€HETUYECKOe pa3HOOOpa3ue U yBEIHMYUBAET
YIpO3y BHIMUPAHUS.

Ilpocmpancmeennas cmpykmypa nonyasayuu — 3TO XapaKTep pa3MELEHUs U paclpeieIcHUs
OTJICIbHBIX WICHOB MOMYJSIIMA M UX TPYNIHMPOBOK HA MOIMYJSLHMOHHOM TeppuTopuu (apeaie).
YacTo HabmoaeTcs TpyNnupoBKa (arperamus) oco0eil, KoTopas yCHJIMBAET KOHKYPEHLIUIO MEXKIY
WHAMBHUIAMH, HO CIIOCOOCTBYET BBDKHMBAHMIO T'PYIIbl B LiejdoM. Tak oOpa3yroTcst crau, CTaja,
KOJIOHUH U JIpyrue oObeIuHEeHus ocoOel, Omarofapsi yeMy IOCTHralOTCsl pa3iU4HbIC 3allUTHbIC
addexTer. PaznmuuaroT ckydeHHOe, CIyd4ailHOe W PaBHOMEpPHOE paclpeielieHne ocoleld B
nomyJsinusiX. Jjist pasHeIX OpraHu3MOB CYIIECTBYIOT OIIPENEIEHHbBIE HHAMBUAYAIbHbIE IIJIOIAAN U
paanychl Tpo(uIecKoi, KOpMOBOIM aKTUBHOCTH.

IKonoeuneckas cmpykmypa nonyiayuu — 3T0 MOAPA3AEAEHHOCTh NOIMYJISIIMA Ha IPYyIIIbI
oco0eil, mo-pasHOMy B3aUMOJIEHCTBYIOMIMX € (paKTOpaMu cpefbl. JIErko BBISIBISIOTCS TPYNITUPOBKU
no numauuio, TaK KaKk OcoOM pa3HOro MoJia M Bo3pacTta O0JaJal0T pa3IMYHBIM IHUILEBBIM
npennoyTeHueM. PasHble WieHbl NOMYJSIIMUA OTIMYAIOTCSA APYT OT APYTa 1O OpUEHMUPOBOYHOMY
nogedeHuI0 U no 08USAMENbHOU AKMUBHOCMU; Y MHOTUX KMBOTHBIX XOPOIIO BBIPAXKEHBI Pa3InUMs
peakuuii u30eraHusi ONACHOCTHM WM ONTHUMM3AIMOHHOro rmoucka. Yacro Habmomaercs
pacripenesnienue (QyHKIMA OpU OXOTe Ha J00bIYY, IPU YXOJ€ 3a MOTOMCTBOM M T.N. Hammuue
MUTPUPYIOIIUX M HEMHUTPUPYIOIIMX TIpynn ocoOell HakiagplBaeT OTIEYaTOK Ha  psf
(U3UOIOrMYECKUX 0COOEHHOCTEH MUTAaHMUs, TIOJIOBOTO MOBEICHHS, TPYIIIIOBOM aKTUBHOCTH.

Jlro6as nomynanysa TeOpeTUYeCcKr cocoOHa K HEOrPaHUYEHHOMY POCTY YHMCIICHHOCTH, €CIIU
e¢ He JUMUTHPYIOT (HEe OrpaHM4YMBArOT) (paKTOpbl BHEUIHEH cpenbl. B TakoMm rumoreTHueckom
cllydae CKOPOCTb pOCTa MOMyJSIUH OyJIeT 3aBUCETh TOJBKO OT BEJIWYUHBI OUOMUYECKO20
nomeHyuana, CBOVWCTBEHHOIO BHAY. OTOT IIOKAa3aTeNlb OTPAXKACT MeopemuyecKuti Makcumym
NOMOMKO8 0m 0OHOU napul (Uiu 00OHOU 0cobuU) 3a eOUHUY)Y 8PeMeHU, Hanpumep 3a 200 UL 3d 8eCb
orcusHenuwll yuka. Cpen HaCEKOMBIX PEKOPICMEH — MaTKa TEPMUTOB: OHA KJIAJET 110 OJHOMY SIALLY
B CEKyH/y Ha IPOTSDKEHUU BCel ®U3HU (Y HEKOTOPBIX BUAOB — /10 12 setr). Cenblib HAa NPOTSHKEHUN
JKU3HU OTKJIaJBIBAET OT § 10 75 MIIpA. UKPUHOK.

B npuposne Onotnyeckuii NOoTEHIMAI HUKOI/IA HE pean3yeTcsl MoJaHoCTho. Ero BennunHa
OOBIYHO CKJIQ/IBIBAETCS KaK PA3HOCTh MEXIY POXKIAEMOCTBIO U CMEPTHOCTBIO B IOMYJISLMAX.
CMepTHOCTb 0CO0€W BBI3BIBACTCS PaKmopamu conpomuenenus cpeovl: HEJOCTATOK IHIIHY,
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JeficTBEe HEeOIaronpUATHBIX NPUPOAHBIX (PAKTOPOB, KOHKYPEHLHS, OTKIOHEHHUS B Pa3BUTHH,
00J1e3HH, Mapa3uThl, XUITHUKH, HEXBATKA IPOCTPAHCTBA, YOKUIL U T.11.

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

ConpoTHBiieHHE CPEB CUIIbHEE BCETO JEHCTBYET HAa MOJIOJBIX OCOOEH.

B skonoruu mmpokoe pacrnpocTpaHEHHE MOIydWIo rpaduyeckoe MOCTPOEHUE «KPUBBIX
evrcueanuay. Ha OCHOBaHUU TaKUX KPUBBIX MOXHO OIPENEIUTh NEPUOJbI, B TEUYEHHE KOTOPBIX
TOT WIM HMHOW BHJ 0COOEHHO ys3BUM. IIOCKOJIBKY CMEPTHOCTH IOJBEp)KEHa OoJiee pPE3KUM
Kosie0aHusM U Oosbliie 3aBUCUT OT pakTopoB OC, ueM poKJ1aeMOCTh, OHA UTPAET IVIaBHYIO POJIb B
PETyJIMPOBAaHUH YUCIIEHHOCTH MOILYJISALUH.

CylecTByeT mpu muna Kpueblx 6bloHCUGAHUA:

Ilepgvuii mun (xpuBble 1) COOTBETCTBYET CHUTYaIlMH, KOrja OoJibliee Yuciao ocodell uMeer
OJIMHAKOBYIO TPOJIOJDKUTENILHOCTh JKM3HM W YMHUpPAeT B TEUYEHHE OYEHb KOPOTKOTO OTpe3Ka
BpeMeHu. KpuBble XxapakTepu3yroTcs CHIIbHO BBIMYKJION (hopMoid. [lepBbiii TUIT KPUBOW BKUBAHHS
XapakTepeH JI1 BUJIOB, Ha KOTOPBHIX cJ1ab0 JEHCTBYIOT BHEHIHME (PaKTOPbl CMEPTHOCTU (IOroja,
xuiHUkK). KpuBasi BbDKMBaHMSA OTIMYAETCS CJIA0BIM IMOHMKEHMEM J0 BO3pacTa €CTECTBEHHOM
(«(u3noN0rNuecKoi») CMEpPTH € MOCIEAYIOLIUM PE3KUM IMaJIeHUEeM, OTPa)KalollUM BbIMHpAHUE
oco0Oelf, JOCTUIIIMX H3TOr0 KPUTHUYECKOro Bo3pacTa. B mpupose KpuBble Takoro THIIA
XapaKTEepU3yIOT OTHOCUTEIbHO HEOONBIIOE YMCIO BUIOB; B YACTHOCTH, HACEKOMBIX C KOPOTKHUM
CPOKOM J>KM3HHM (Hampumep, MOJCHKH), a Takke Ipo30gui B J1a0OpaTOpHBIX KyJbTypax, He
MOJIBEPKEHHBIX BBICJAHUIO XUIIHUKAMU. Takue KpHBbI€ BBDKHMBAHUS CBOMCTBEHHBI HEKOTOPHIM
KPYIHBIM IIO3BOHOYHBIM, & TaK)X€ 4YEJIOBEKY; IPUUYEM KpuUBas BBDKUBAHUSA Ul MYXYHUH I10
CPaBHEHHUIO C aHAJOTMYHOM KPUBOM ISl )KEHIIMH MEHEE BBINYKJIas, I0O3TOMY CTPaxXOBOU MOJIUC JUIS
MY>K4YMH B OOJIBIIMHCTBE cTpaH 3amazna B 1,5 pasa moposke, uem Juist xeHIUH. s OoNbIIMHCTBA
KOIBITHBIX JKUBOTHBIX KpPUBbIE BBDKMBAHMS TAaKXKe BBIMYKIIbIE, XOTS B Pa3IM4YHON CTENEHHU IS
pa3HBIX BUJIOB.

Bmopoii mun cBoiicTBeH BHAaM, KO3PQUIMEHT CMEPTHOCTH KOTOPBIX OCTa€rcs
MOCTOSIHHBIM Ha MPOTSHKEHUH Beel uX ku3HU. [1o3TOMY KpHBas BBKMBAaHUS TPaHC(HOPMHUPYETCS B
npsimyro auHui0. Takas Qopma KpuBOl CBONCTBEHHA BHJAM, pPa3BUTHE KOTOpPbIX HIET 0e3
MeTamop(o3a HpU JOCTATOUHOM CTENEHH CAMOCTOSTEIBHOCTH M YCTOWYHMBOCTH POXKAAIOLIETOCH
IIOTOMCTBA (IIPECHOBOAHASI TUAPA).

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

Ikocucremsl. Pazeutne s3xkocucrem. Cykneccun. buocgepa kak riodaabHas IKocHcTEMa
OCHOBHOM O0BEKT 3KOJIOTUU — ATO IKOJI02UHECKAsl CUCTeMa, U IKOCUCmeMa.

dKkocucmema — IMO CO60KYNHOCHIL COBMECHIHO OOUMAIOWUX IHCUGHIX OP2AHU3MOG U

cpeovl ooumanus, 00beOUHEHHBIX 68 eOUHOoe (YPYHKUUOHAIbHOE Yeloe BeueCmEeHHbIMU,

IHEPZEMUYECKUMU U UHPOPMAUUOHHBIMU 63AUMOOCTICIMEUAMU.
Tepmun sxocucmema ObUT IPEUIOKEH aHTTHHUCKUM yuéHbIM A.Tencnu B 1935 r. myist 0603HaueHus
OCHOBHBIX TNPHUPOJIHBIX enuHull B Ouocdepe. TeHcin momy€pkuBai, YTO HEOPraHUUECKUE U
opraHuyeckre (hakTopbl BbICTYNAIOT KaK PaBHOIPABHBIE KOMIIOHEHTHI, 1 Mbl HE MOXXEM OTAEIUTh
OpraHu3Mbl OT OKpY’XKarolled HX KOHKpeTHOW cpeabl. CooOliecTBa OpraHu3MOB CBSI3aHBI C
HEOPraHWYECKON Cpelor TECHEHIIMMHU MaTepUaIbHO-IHEPTE€TUYECKUMU CBA3SIMU. PacTeHns Moryr
CYLIECTBOBATh TOJIBKO 3@ CYET IIOCTOSHHOIO IIOCTYIUIEHUS B HHX YIJIEKHCIIOTO TIas3a, BOJBI,
KHUCIIOpOJla, MUHEpaIbHbIX cosied. OHU SBISIOTCS  agmompoghamu — 3TO KUBbIE OpPraHU3MBI,
KOTOpbIe CHOCOOHBI CHHTE3UPOBATh CJIOXHBIE OPraHWYECKHE BEIECTBA W3 HEOPraHUYECKHX,
UCIOJIB3YS JJIL 3TOTO PHEPIHI0 COJHEUHOro cBeTa. I emepompoghsl, Ncionb3yromue Uil MUTaHUsS
rOTOBbIE€ OPraHMYECKHE BEILIECTBA, )KUBYT 3a CYET aBTOTPO(OB, HO HYKIAIOTCS B MOCTYIUICHUH
TaKUX HEOPraHWYECKUX COEJUHEHMH, Kak KHUCIOpoJ U Boja. B m1000M KOHKpeTHOM
MECTOOOMTAHUHM 3allacoB HEOPraHWYECKUX COCAMHEHHH, HEOOXOMUMBIX [UIl MOJAEpIKaHUs
KU3HEACITETbHOCTH HACEIAIOIUX €r0 OPraHU3MOB, XBaTHIO Obl HEHAJ0Jr0, €CIM Obl ATH 3aIachl
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HE BO30OHOBISUTUCH. Bo3BpaT OMOTEHHBIX JIEMEHTOB B cpefy (yriiepoaa, a3oTa, docdopa u ap.)
MPOUCXOJNUT KaK B TEUCHHUE JKU3HU OPTaHU3MOB (HAPHUMeEp, B PE3yJIbTATE JbIXaHUsA), TaK U MOCIE
UX CMEpPTH B pE3yJbTaTe€ pasJOKEHUS TPYNOB M PACTUTENBHBIX OCTATKOB. TakuM o00pazom,
coo011ecTBO 00pa3zyeT ¢ HEOpPraHUYeCKOW cpelloi ompeAenEHHYI CHCTEMY, B KOTOPOM IOTOK
aTOMOB, BEI3BIBAEMBIN KHUBHCACATCIIbBHOCTEIO OpPraHu3MOB, HMCCT TCHACHIMIO 3aMBIKATHCA B
KPYTrOBOPOT.

OcHOBHBIE CBOMCTBA IKOCHCTEM — €€ CIIOCOOHOCTH:

1. ocymiecTBIATH KPYTOBOPOT BELIECTB B cpeie OOUTaHus,

2. IPOTHBOCTOSATH BHEIIHHUM BO3JECHCTBUSAM,

3. mpou3BOAUTH OMOJOTHUYECKYIO MPOIYKIIHUIO.
CTpyKTypa 3K0oCHCTEMbI:
1. 6uoyeno3 — B3aMMOCBsI3aHHas COBOKYITHOCTh OpPIaHM3MOB, Hacessomas Oojee HIM MEHee
OJTHOPOJIHBIN YYaCTOK CYIIH MJIM BOJHOU CpPEIbI:
1.1 nponyneHTh
1.2 xOoHCYyMEHTHI
1.3 penyueHTsl
2. buomon — SKOJIOTMYECKUE YCIIOBUS Cpeibl OOUTaHUS:
2.1 neoprannueckue Bemectsa (C, N, CO,, H,O u 1p.), BKimtouaronmecs B KpyroBopOoThI;
2.2 opraHn4eckue coeMHeHUs (OesIKH, yTiIeBOIbl, IUIH/IbI, TYMyCOBbIE BEIIECTBA U T.1.);
2.3 Bo3aylIHAsA, BOJHAS U CyOCTpaTHas cpefia, BKIYash KIMMAaTHYECKUN PeXUM.
Jnst mopsiep;kaHusi KpyroBopoTa BELIECTB B CHCTEME HEOOXOMMO HaIUYUE:

1. 3amaca HeOpraHMYECKUX MOJIEKYJI B yCBOsSeMOi (opme,

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

KOHCYMEHTOB U PEIYLIEHTOB.

IlIpooyuenmor — aBTOTPO(HBIE OPraHU3MbI, KOTOpBIE CIHOCOOHBI CHHTE3UPOBATH OPraHUYECKOE
BELIECTBO U3 HEOPraHMYECKUX COCTABJIAIOIIMX C UCIIOJIB30BAHUEM BHEIIHUX MCTOYHUKOB DHEPIUU.
(pacTeHusi, BOJOPOCIIN)
Koncymenmovt — 310 reTepoTpO(HBIE OPraHU3MBbl, MOTPEOJIAIONIME OPraHUYECKOE BEIIECTBO
MPOAYLIEHTOB WU APYTUX KOHCYMEHTOB U TPaHC(HOPMHUPYIOIIKE €r0 B HOBbIE (POPMBL. (’KUBOTHBIE).
Pedyuyenmor - OpraHu3MbI-reTepoTpo(bl, KOTOpbIC, HCIOJIb3YsS B KadyecTBe NHIIU MEPTBOE
OpraHMYEeCcKOe BEIECTBO (TPyIbl, (eKaIuu, PACTUTENIbHBIN onaja u Ip.), B mpoiecce MeTadboiu3ma
pasjararoT €ro A0 HEOPraHWYECKUMX COCTABIAIOIIMX. PenyneHTsl >KMBYT 3a CUET MEPTBOIO
OpraHMYECKOT0 BEUIECTBA, IEPEBO/IS €r0 BHOBb B HEOPTaHUYECKUE COCTUHEHUS.(MUKPOOPTraHU3MBbI,
IpUOBI).
B npuHnune xkpyroBOpoT aToOMOB MOXKET MOJJIEPKHUBAThCS B CHUCTEME U 0€3 MpOMEXYyTOYHOTO
3BE€Ha — KOHCYMEHTOB 3a CU€T JEATENIBHOCTH JABYX Apyrux rpynn. OQHAKO TaKUE HKOCHUCTEMBI
BCTPEUAIOTCS CKOpee KaK MCKIIIOUEHUs, HalpuMep, Ha TeX YydacTKaX, riae (yHKIUOHUPYIOT
cooO1iecTBa, COPMHUPOBAHHBIE TOJIBKO U3 MUKPOOPTaHW3MOB. POJIb KOHCYMEHTOB BBIMOJIHSAIOT B
IIPUPOJI€ B OCHOBHOM >KHBOTHBIE, X JIE€ATEIBHOCTH IO MOAJAEPKAHUIO U YCKOPEHUIO IIUKIMYECKON
MUTpALMU aTOMOB B 9KOCUCTEMAX CJIOXHA U MHOT0OOpa3Ha.
Macmrabbl 3KOCUCTEM B MPUPOAE YpEe3BbIYAMHO pa3nuyHbl. 1o pazmepam 3KOCHCTEMBI JEISAT Ha
CJIEYIOIINE IPYTIIbI:

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

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

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

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

Mumesbie nenu. Tpopuueckne ypoBHU.

HozmepxcaHI/Ie KUBHCACATCIIbBHOCTU OpPTraHU3MOB M KPYIrOBOPOT BCHICCTBA B 3KOCHUCTCMaAX
BO3MOHBI TOJILKO 3@ CYET IIOCTOSIHHOI'O IIPUTOKA SHCPTHU. B kxoneunoM wuTOTe BCS KHM3HL Ha
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3emMJie CyIIECTBYET 3a CUET SHEPTHH COJHEYHOTO M3ITYUYCHHUs, KOTOpasi MePEBOIUTCS PACTCHUSMU B
npoiiecce (POTOCHHTE3a B XMMUYECKHUE CBA3M OPraHMYECKUX COoeqUHEHU. ['eTrepoTpodsl momyyaroT
ATy DHEPTUIO ¢ MuIei. Bce KuBbIe cylecTBa sIBISIOTCS 00BEKTaMU MTUTAHUS JPYTUX, T.C. CBSA3aHBI
MEXy COOOH IHEPreTHUECKUMH OTHOIICHUSIMH.
Iuwegvie (mpogpuueckue) ceazu 6 coobwecmeax — MO MeXAHUIMbL nepeoadu dHepeuu om
00HO20 OpP2aHUBMA K OPY20M).
Tpoduueckue cBs3u B OHMOICHO3aX OYEHb CJIOXHBIE, HO MYTh KaXJOW KOHKPETHOH IOPUIUHU
SHEPIUu, HAKOIIJICHHOM 3€JIEHBIMU pacTeHUsIMH, KOPOTOK. OHA MOKET IepeiaBaThCs He Oosee yem
gepes 4-6 3BEeHBEB Psi/ia, COCTOSAIIETO U3 MOCIEI0BATEIBHO MUTAIOMINUXCSA APYT JPYyTrOM OPraHU3MOB.
Takue psabl, B KOTOPBIX MOXXHO NPOCIEIUTh IyTH PAcXOJOBAHUS W3HAYAIBHOM J103bl SHEPIHUH,
Ha3bIBAIOT YenAMU RUMAHUA.
Ilenv numanus, unu mpoguueckas uenv — 63AUMOOMHOUIEHUA OP2AHUZMOE NpU
nepenoce 3HepzuuU RUWU OM UCMOYHUKA (3EIEHBIX pacmeHnuil) uepe3 pad Op2aHu3mMos
Pa3IUUHBIX MPOPUUECKUX YPOGHEl NYMEM NOEOAHUA 0OHUX OP2AHUIMOE OPY2UMU.

Mecmo kadicoo20 36ena 6 yenu numanus Ha3vlearom MpPoPYuUUYEcKUM ypoGHeM.

ITepBblii Tpouyeckuii ypoBeHb — 3TO BCErAa MNPOIYLEHTHI, CO3JaTeIH OPraHUYECKOM MaccChl
(3enéHbIe pacTeHUs1, BOJOPOCIIHN).

Bropoii Tpoduueckuii ypoBeHb — paCTUTENBHOSAIHBIE KOHCYMEHTBHI (HampuUMep, KOIBITHBIE,
3aiinieoOpasHble, TIH) (KOHCYMEHTBI [IEPBOTO MOPSIKA)

Tpetuii Tpodpuueckuil ypoBeHb — IUIOTOSJHBIC, XHUBYIIME 3a CUYET PACTUTEIBHOSAHBIX (OpM
( (KOHCYMEHTBI BTOPOTO MOPSIKA)

YerBEpThlid TpOpHUUECKUIl ypOBEHb — IJIOTOAJHBIE KOHCYMEHTBI, IOTPEOIAIOINEe APYTHX
IUTOTOSITHBIX (KOHCYMEHTBI TPETHETO MOPSIKa)

OHepreTUyecKuil 6alaHC KOHCYMEHTOB CKJIAJIbIBAETCS CIIELYIOIUM 00pa3oM:

P=II++H,
rae P — panvoH KOHCyMeHTa, T.€. KOJIMYECTBO IUIIH, ChEIAEMONM MM 3a ONPEIEIEHHBIN NEPUOLT
BPEMEHU,
I1 — npoxykuus, T.e. TpaThl HAa POCT,
J1 — Tpathl Ha AbIXaHUeE, T.€. MOIepKaHue 0OMEHA BEIIECTB 3a TOT XK€ NMEPHOJ,
H — sHeprus HeyCBOEHHOM NMHIIH, BBIACICHHON B BUJIE SKCKPEMEHTOB.

Bonbiiasgs 4vacte SHepruu, MojsyyaeMod ¢ MNHIIEH, MCIONB3yeTCs Ha TMOAJEp)KaHHe pabouux
IIPOLIECCOB B KJIETKaX. JTU 3HEPIreTUYECKHUE 3aTpaThl YCIOBHO HA3bIBAIOT TPATON HA JAbIXaHUE, TaK
Kak o0uie ux MaciTaObl MOKHO OLIEHUTb, yUUThIBas BbijeneHrne CO, opraHu3MoM.

MeHnb11as 4acTh YCBOGHHOM MUIIM TpaHC(HOpPMHUpYETCS B TKAHU CaMOIO OpraHusma, T.e. WAET Ha
POCT WJIM OTKJIa[IbIBAaHKUE 3aIIACHBIX IUTATEIbHBIX BEILIECTB, YBEIUUEHUE MACCHI TENA.

Takum o00pa3oMm, OCHOBHAas 4acTb NOTpPeOJseMOM C NuINed SHEepruu HAET y JKUBOTHBIX Ha
NONJEPKAHUE HUX JKU3HEIEATENBHOCTH (M B KOHEYHOM CUETE TEPSAETCS, PAaCCEUBAETCA B BUIE
TEIUIOBOM SHEpPruu) W JIMIIb CPaBHUTEIBHO HEOOJbIIas — Ha IOCTPOCHHE Tella, pOCT U
pasMHOXKeHue. VHbIMH cioBaMu, OoJibIIas 4acTh SHEPIUM HpPU MEPEeXOoAe M3 OIHOTO 3BEHA
MUIIEBOM LIEMIU B IPYToe TepsieTcsl, TaK KaK K CIEAYIOLEMY MOTPEOUTENI0 MOXKET MOCTYIUTh JIUIIb
Ta PHEPrusi, KOTOpas 3aKI0YaeTcss B Macce rnoenaemMoro opranusma. Ilo rpyOeiM mojcuéram, 3Tu
MOTEPHU COCTABIISIIOT OKOJI0 90% MpH KakJI0M aKTe Mepeiayu SHEPruu yepe3 TPOPHUUECKyIO Lelb.
CnenoBatenbHO, €CIIM KaJTOPUMHOCTL pacTuTenbHoro opranusma 1000 [k, npu nonHoMm noenanuu
€ro TPaBOSAIHBIM KMBOTHBIM B TEJ€ MTOCIEIHEr0 OCTaHeTCs U3 3Toi nmopuuu Beero 100 [Ix, B Tene
xuiHuKa — gumb 10 [k, a eciin 3TOT XMITHUK OyJeT CheleH JIPYr'uM, TO Ha ero JOJI0 MPUIETCS
toasko 1 Ik, 1.e. 0,1%.

Orcroga  BBITEKAaeT 3aKOH  NHPaMHUAbI  JHEPruH, TMPAaBWIO JeCATH IPOLECHTOB:
C 001020 mpouueckozo yposHa IKOI02UUECKOU RUPAMUOLL HA OPY20il 00JIHCHO NePeXoOUunts 6
cpeonem 10% rnepeuu.

OTOT 3aKOH, B YaCTHOCTH, MO3BOJISET JAeNaTh PAcy€Tbl HEOOXOIMMOM 3eMeNbHOM IUIOUIaan JUIs
o0ecrieyeHHs: HaceJIeHHs MIPOAOBOJIBCTBHEM.
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Takum 00pa3oM, 3amac JHEPruM, HAKOIUICHHBIM 3€IEHBIMH DPACTCHHUSMH, B HEMSIX ITHTAHHS
CTpeMHUTENbHO HccakaeT. IlosTomy mnumeBas nenb OOBIYHO BKJIOYAeT BCero 4-5 3BEHBEB.
[TorepstHHAS B LEMSAX MATAHHUS SHEPTHUS MOXKET OBITH BOCIIOJIHEHA TOJBKO IMOCTYTUICHHEM HOBBIX €€
nopuuid. [losToMy B 3KocHcTeMax HE MOXET ObITb KPYyroBOpOTa SHEPIUH, aHAJIOTHYHOTO
KPYTOBOPOTY BEIIECTB. DKOCHUCTEMa (YHKIIMOHHUPYET TOJIBKO 32 CUET IMOCTYIUICHHS M3BHE MOTOKA
HHEPIUu B BUJI€ COJTHEYHOTO M3JTyUEHHsI UM FOTOBBIX 3a[1aCOB OPraHUYECKOTO BEIECTBA.
Tpoduueckue menu, KOTOphIE HAYMHAKOTCA C (DOTOCHMHTE3UPYIOUIMX OPraHU3MOB, HAa3BIBAIOT
yenamu evledanus (U RACMOULHBIMU, TV UenAMU ROMpPedIeHu).

Tpoduueckue 1enM, KOTOpble HAYMHAIOTCS C OTMEPIIMX OCTAaTKOB pAcTeHUH, TPYNOB U
HKCKPEMEHTOB JKUBOTHBIX, - 3TO OempumHbvle Uenu paznoxcenus. Taxkum o0pa3oM, IMOTOK
SHEPTUH, BXOSIINI B SKOCHCTEMY, pa30nBaeTcs Jajiee Kak Obl Ha JiBa OCHOBHBIX pycJa, MOCTYTIast
K KOHCYMEHTaM uepe3 >KMBbIe TKaHW PACTeHUH WM 3armackl MEPTBOI'O OPraHUYECKOIO BEIIECTBA,
HCTOYHHUKOM KOTOPOTO TAK)Ke SBISIETCS (POTOCHHTE3.

B pa3HbIX THMax 3KOCHUCTEM MOIIHOCTH HNOTOKOB 3HEPIUU yepe3 LeNU BBICAAHUS U PA3IOKEHHS
pasnuuHa. B BogHbIX cooliiecTBax 0oJblIas 4acTh SHEPIUU, PUKCUPOBAHHOM OHOKJIETOYHBIMU
BOJIOPOCIISIMH, MOCTYNAeT K J>KUBOTHBIM, HHUTAIOUIMMCA STHUM (DUTOIUIAHKTOHOM, M Jajiee K
XHITHAKAM, W 3HAYMATEIIbHO MEHbBIIAas YacTh SHEPrHH BKIIOYACTCS B IIENM pa3jiokeHus. B
OOJIBLIIMHCTBE SKOCUCTEM CYIIM IPOTUBOIIOJIOKHOE COOTHOLICHHUE: B JiecaX, Hanpumep, 6onee 90%
€XKEroJIHOr0 MPUPOCTa PACTUTEIHLHOW MaccChl MOCTyHAaeT yepe3 omnaj (OmaBIIWe JIUCThS U T.I.) B
JETPUTHBIC LEIH Pa3JI0KEHUSL.

BwmecTe ¢ mosie3HpIMH BEIIECTBAMU B OPTaHU3M MOCTYIAIOT U BpeaHble. HaOmoaenus mokassiBaoT,
4TO eciiu NOJle3HOe 8eecmB8o NPU e20 U3MEHEHUU 1e2KO 8bI8OOUMCS U3 OP2AHU3MA, MO 8peOHOe He
MOJILKO NJIOXO 8b180OUMCS, HO U HAKANIUBAEemcs 8 nuuiesou yenu (buoakkymynayus). TakoB 3aKOH
IIPUPOJIbI, HA3bIBAEMBIH MPAGUIOM HAKONICHUA MOKCUYECKUX 6eujecmeé 6 nuuieeoii uenu. B
CpeIHEM KOHIICHTpAIlMsi BPEAHOTO BEIIECTBA B KAXKIOM IOCJICAYIOIMIEM YPOBHE IKOJIOTHYECKOM
MUPAMUJIBI OKA3bIBACTCS IPUMEPHO Ha MopsaAoK (B 10 pa3) BhIllie, 4eM B MPEIbIAYIIEM.
IpoaAyKTUBHOCTH IKOCHCTEM
Ilepsuunas u smopuynas npooyKyuu.
CKOpOCTh, C KOTOPOM MPOAYLEHTHI IKOCUCTEMBI (PUKCUPYIOT COJIHEUHYIO SHEPTUIO B XUMHUYECKUX
CBSI3SIX CHHTE3UPYEMOT0 OPraHMYECKOr0 BELIECTBA, ONpPEeeIsieT MPOAYKTUBHOCTh COOOIIECTB.
Ilepsuunoit npodykuyueil coobuiecmea HA3b16AIOM OP2AHUYECKYIO MACCY, CO30A8AEMYIO
pacmenuamu 3a eOUHUUY 6peMEHU.
Yacte atoii mpoaykuuu (oT 40 mo 70 %) maét Ha mMOAAEp)KaHUE >KU3HEACSITEIBHOCTH CaMHX
pactenuil (Tpatbl Ha aApixanue). OcTaBmiascs YacTh CO3AAHHON OpPraHMYECKON Macchl
XapaKTEepPU3yEeT YUCMYIO NePEUUHYI0 NPOOYKYUIo, KOTOpast IpeACTaBisieT cOO0M BETUYUHY IPUPOCTa
pactenuii. Uucrtas mepBUYHAs MPOAYKLUUS — 3TO DHEPIeTUUYECKHI pe3epB Ui KOHCYMEHTOB U
penyuentoB. IlepepabaTpiBasick B IeNsAX NUTaHUS, OHA UAET HA TIONMOJIHEHHE MAacChl
reTepoTpo(HBIX OPraHU3MOB.
Ilpupocm 3a edunuuyy eépemeHu maccel KOHCYMEHMO8 — IMO 6MOPUUHAA NPOOYKUUSA
cooowecmaa.
IIpasuna nupamuo.
Bcem 6e3 MCKII0YeHHs SKOCHCTEMAM CBOMCTBEHHBI ONpeIeIEHHbIE KOTMUECTBEHHBIE COOTHOIICHUS
MIEPBUYHON ¥ BTOPHYHOU MTPOYKIIHH, MTOJTyIHUBIITUEC HA3BAHUE
NPaBUJIO MMPAMHU/bI MPOAYKINH:
HA Kaxcoom npeovioyuiem mpoguueckom yYpoeHe KOJIUYECHEO0 OUOMACChl, CO30A6aeMOll 34
eounHuyy epemenu, 60abuie, 4em Ha NOCAEOYIOULeM.
CKOpoCTh CO37aHHsI OPTaHUYECKOTO BEIIECTBA HE ONpPEEIIsieT €ro CyMMapHBbIE 3arachl, T.e. 00LIYI0
Oromaccy BCEX OpPraHM3MOB KaxkJa0ro Tpoduueckoro ypoBHsa. Hanmuunas O6uomacca mpoaylLEHTOB
WM KOHCYMEHTOB B KOHKPETHBIX SKOCHCTEMAaxX 3aBHUCUT OT TOTO, HACKOJIBKO CHJILHO BBIEJaHUE
00pa30BaBIINXCS 3aMacoB.

B GonbIMHCTBE HA3EMHBIX YKOCUCTEM JCHCTBYET TAKKE

NMPaBHJIO NMPAMHUAbI OMOMACC:

cyMmapHas macca pacmeHuil okasvleaemcsa 0Oonvuie, yem Ouomacca ecex Qumoghazoe u
mMpasoAOHbIX, A MACCA mex, 6 C6010 04epedb, NPEELIULACHL MACCY 6CEX XUUIHUKOE.
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B Ha3eMHBIX 3KOCHCTEMaxX OTHOIIEHHUE TOIOBOTO IPHPOCTa PACTHTEIHLHOCTH K OHMomacce
CPaBHHUTEIHHO HEBEIHUKO:

B JIecax TOJ0Basi MPOAYKIUS COCTaBIACT JHIIb 2-6 % OT 00Ieil Macchl pacTeHU, HAKOTUICHHOU B
TeNax AOJTOKUBYIIMX KPYIHBIX JePEBHEB,

TOJI0Basl MPOTYKIIUS B CTEIISIX, TJIE€ TOCTIOJCTBYIOT TPaBIHUCTBIC (DOPMBI, TOPa3/I0 BHIIIC —

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

OTHOIIICHHE TICPBHYHOW TMPOJYKIMKU K OMOMAacce pacTeHUH OmpeeNsieT MacimTaObl BBICTAHUS
pacTUTEIbHOW MAacChl, KOTOPbIE BO3MOXKHBI B COO0IIEeCTBE 0€3 MOJpHIBA €ro MPOIYyKTUBHOCTH.
KomnbITHBIE, TPBI3yHBI, HACEKOMBIC B CTEIISAX HCIONIB3YIOT 10 70 % TomoBOro mpupocTa pacTeHUH,
TOT/1a KaK B jecax B cpeaHeM He 6omnee 10 %.

I'paduyecku 3TO NpPaBUIO YACTO BBIPAXKAIOT B BUAEC NHpPAMUM, CYKUBAIOIIUXCS KBEpPXYy U
00pa30BaHHBIX IOCTABJICHHBIMU JpPyr Ha Jpyra MNpsMOYToJbHUKAMHU DPAaBHOM BBICOTHI, JIMHA
KOTOPBIX OIPEAEseT KOJIUYeCTBO OMOMACChl HA COOTBETCTBYIOIUX TPOPUUECKUX YPOBHSX.

B oxeaHax OCHOBHBIMM IPOJYLIEHTaMH SIBIISIFOTCSI OJHOKJIETOYHBIE BOJOPOCIH C BBICOKUMU
TeMIaMU pa3MHOKEHHUs ((PUTOIUIaHKTOH). VX romoBas mpoayKLus B JECATKU U JIaXe COTHHU pa3
MOJKET TMpeBbIIaTh 3amac Ouomacchl. Ho Bcs umcTas mnepBUYHAs HOPOAYKIMS Tak OBICTPO
BOBJICKAETCSI B MM MUTAHMS, YTO HAKOIJICHHE OMOMAaCChl BOJOPOCeH oueHb Maio. [loatomy st
OKeaHa IMpPaBWJIO MHUPAMUIbl OHOMAacc HENEHCTBUTENbHO, OHAa HMEET MEepPeBEPHYTHIA BHJI.
TenneHUus K HaKOIUIEHUIO OMOMacchl IpeodiiafaeT Ha BBICIIUX TPO(MUYECKUX YPOBHSX, TaK Kak
JUIMTEIBHOCTD JKM3HU KPYIHBIX XHUIIHHMKOB BEJIMKA, U B UX TeNaX 3aJCPKUBACTCS 3HAUYUTEIIbHAS
4acTh BEILIECTBA, IOCTYMAIOUIETO MO LENsIM MUTaHUS.

Arpo3KocuCTEeMBI

Aeposkocucmemol  (CETBCKOXO3AWCTBEHHBIE  DKOCHCTEMBI), CO3JaBacMble YEJIOBEKOM  JUIS
MOJYYEeHHUsI BBICOKO YMCTOM MPOIYKIMU aBTOTPO(OB (yposkasi), OTIMYAIOTCS OT HPUPOIAHBIX PSIIOM
0COOEHHOCTEH:

1. B HHUX pe3ko CHIKEHO pazHooOpa3ue opranu3MoB. Ha moisix oObIYHO KyJIbTHBHPYIOT
OJIMH WJIM HECKOJIbKO BUJIOB PACTEHUI, B CBSA3H C UEM PE3KO 0OEIHSAETCS U KUBOTHOE HAaceJeHUE, U
COCTaB MHUKPOOPIaHU3MOB B OuoneHo3e. Ha KynbTypHBIX HacTOMIIAX C IMOJCEBOM TpaB TaKXke
CWJIBHO YIHpOILAeTcs BHUAOBas CTPYKTypa. BuaoBoe paszHooOpasue pa3BOAMMBIX UYEJIOBEKOM
JKUBOTHBIX HUYTOXKHO MaJjo II0 CPAaBHEHUIO C IPUPOIHBIM.

2. Buppl, KyJIbTHUBHpPYEMbIE YEJIOBEKOM, IOJAJEPKUBAIOTCS HCKYCCTBEHHBIM OTOOpOM B
COCTOSIHUH, aJIEKOM OT IEPBOHAYAIBHOT0, M HE MOTYT BBIICPKHUBATh OOpHOY 32 CYIIECTBOBAHHUE C
JUKAMU BUJaMu 0€e3 MOAJIEP/KKH YeIO0BeKa.

3. ArposKOCHCTEMBI IOJYYarOT JOINOJIHUTENIbHBIA IIOTOK JHEPruM, KPOME COJIHEYHOH,
Onmarogapsi JESTENbHOCTH JItOJIEH, >KMBOTHBIX M MEXAaHHU3MOB, 00€CIEeYMBAIOUIMX HEOOXOJIUMBIE
YCIIOBUSL pocTa KyJbTUBUPYEMbIX BHIOB. UucTas mepBUuYHas NpoayKuus (ypoxail) yaansercs w3
HKOCUCTEMbl M HE IOCTYyNaeT B LENu NHUTaHusi. YacTUYHOE HUCHOJIb30BaHUE €€ BPEIUTEISIMU
IIPEJICTABIISIET HEXKEJIATENbHOE SIBJICHUE U BCAYECKU IIPECEKAETCS JESTEIbHOCTHIO YEI0BEKa.

B mHacrosimiee BpeMsi NaxOTHBIMH 3€MJIIMH M macTOuimaMu 3aHsaTo cBbimie 30 % cymwm, u
JeSATEeAbHOCTh JIIOICH 1O MOAJNCPXKAHUIO ATUX CUCTEM IMpeBpallaercs B  IJI100aJbHBIN
AKOJIOTUYECKUM (PaKTOP.
HecmoTpss Ha 3HAUUTENBbHYIO YIPOLIEHHOCTh arpoO’KOCHCTEM, B HHMX BCE JKE€ COXpaHAETCS
MHO’KECTBO CBSI3€H, B KOHEYHOM CUETE BIMAIOIIMX Ha cyAb0y yposkas. ConocTaBieHUE CBEACHUN O
¢dnope M QayHe NIIEHUYHBIX IOJIEH IOKA3bIBA€T THTAHTCKYIO CIOXKHOCTh JaKe IpelesIbHO
IIPOCTOTO arpoleH03a, 3/1eCh COXpaHseTcs 0oJiee THICSYH BUJIOB.
VYcnoBus, KOTOPEIM B MJI€all€ TOJDKHBI COOTBETCTBOBATH IIOJIS CEJIBCKOXO3SIMICTBEHHBIX KYJBTYP, -
OBbITh BBICOKONPOJYKTUBHBIMH U BMECTE C TEM CTAaOWJIbHBIMU — C 3KOJOTMYECKOW TOYKHU 3PEHUSA
HECOBMECTUMBI. B MpHUPOIHBIX 3KOCHUCTEMax NEepBUYHAs MPOAYKIMA PACTEHUM MoTpedisercs B
MHOTOYMCJIEHHBIX LEMAX MHTaHWS W BHOBb BO3BpAlllaeTCsi B BHUAE MMHEPAIbHBIX COJIEH U
YIJIEKHUCIIOTO T'a3a B CUCTEMY OMOJIOTHUYECKOro KpyroBopoTa. Orpaxkas ypoxkaid OT €ro npupoIHbIX
norpeduresneil, codupas ero U 3aMeHssl €CTECTBEHHBIN OIaJl OpraHMYeCKUMHU U MHHEPAJIbHBIMU
y10OpEeHUsIMH, Mbl 0OphIBAEM MHOKECTBO LIETICH MUTaHUS U HApYIIAeM CTaOUIBHOCTh COOOIECTBA.
[To cymiecTBy, Bce yCHWJIMSI MO CO3JAAHMUIO BBICOKOTO YypOKas OTIENbHBIX KYJIbTYp €CThb OopbnOa
HOPOTHUB IPUPOABI, U 3Ta 00prOa TpeOyeT OONBIIMX 3aTpaT TPyAa M MaTE€pUAIbHBIX CPEICTB, T.K.
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Takhe COOOIECTBAa HEYCTOWYMBBI, HE CIIOCOOHBI K CAMOBO30OHOBJICHHIO M CaMOPETyJIHpPOBAHMUIO,
MOJBEPKEHBI YIpo3€e rHOeIr 0T MacCOBOIO Pa3MHOXKEHUS BpeauTenel miu 0ose3Heil.
HckyccTBEeHHAS peryIisiius YUCICHHOCTH BPEIUTENei — 1o OOJbIIel YacTh HeoOX0AUMOE YCIOBHUE
noJiep)kaHue arposkocucreM. [logaBineHne YMCICHHOCTH BpeaUTENed XMMUYECKUMHU CPEACTBaMU
(HI[OXI/IMI/IKaTaMI/I, Fep6I/IIII/II[aMI/I), KpOMC 3arpsa3HCHUA CPEAbl U BKIIIOYCHUA SA10B B LICIIK IIUTAaHUA,
YacTO BBI3BIBACT TaK Ha3blBaeMbli OymepaHr-a¢¢exr: Bciel 3a MOAABICHHEM YHUCICHHOCTH
BpEIUTENsI BCKOpE BO3HUKAET HOBas, emié Oosiee MolHas ero Bembiimika. OOBIYHO TpUMEHEHHE
SAJOXMMHUKATOB TOTAJILHOT'O JCHCTBUS CUJIbHEE BIUSET HA €CTECTBEHHBIX BParoB BPEAUTENIS, YEM Ha
ero CcoOCTBEHHBIE TOMYJSAIMH. B pe3ynbTare CIEIyIOUIHe IMOKOJCHHUS BPEAUTEICH MOTHOCTHIO
OCBOOOXKJAIOTCSL M3-TI0JI Ipecca Mapa3uTOB M XUIIHUKOB M IPOUCXOAUT HUX MacCOBOE
pasMHOKeHHEe. TakuMm 00pa3oM, HE3HaHHWE SKOJIOTUYECKHX OCHOB PETYJSIUH YHUCICHHOCTH
HOIYJISAUI MPUBOAUT K SKOHOMHUYECKUM IOTepsIM. B TpEX3BEeHHOH Lienu KyJIbTypHOE pacTeHHe —
BpCAUTCIIb — IapasuT IOBBINICHUC YUCTOH IpoaAyKIHH paCTeHI/Iﬁ MOYET OBITH JOCTUTHYTO Kak
MOJaBJIGHUEM BTOPOTO 3BEHA, TaK M YCUJICHHUEM TpeThero. IMeHHO 3TOT MOJAXOJ UCHOJIb3YETCs B
pa3paboTke OMOIOrMYECKUX METOA0B OOPHOBI C BPEIUTENSIMHU.

B cBs3u ¢ 00muMM pa3BUTHEM SKOJIOTMYECKUX 3HAHUM HAa CMEHY MpEACTaBICHUSAM O MpeAeabHON
YIPOMIEHHOCTH arpolEHO30B MPUXOAUT MOHUMAHUE WX CIO0KHOM CHCTEMHOM OpraHu3aluu, T
YeJIOBEK CYIIECTBEHHO BJIMAET JMIIb Ha OTAEIbHbIE 3BEHbS, a BCS CHUCTEMa IPOJOJDKACT
Pa3BUBATLCA 110 €CTCCTBECHHBLIM, IIPUPOAHBIM 3aKOHAM.

Pa3Butue 3xocucrem. Cykueccuu

PazButie OWMOIIEHO30B, MPH KOTOPOM HMEET MECTO 3aMEHICHHE BO BPEMEHH OJHOTO
cooO11ecTBa APYruM, Ha3bIBAIOT IKOJIOTMUECKON CYKIIECCHEH.

B OosbmMHCTBE Ciy4aeB NPONECCHl CYKIIECCHH 3aHUMAlOT BPEMEHHBIE IPOMEXKYTKH,
u3MepseMble TOIaMU U JECSATUIECTUSIMH.

DKOJIOTHYECKHE CYKIIECCHU — ATO TMOCJIE0BATENbHAS CMEHA YKOCHCTEM TIPU MOCTETIEHHOM
HalpaBJICHHOM M3MEHEHHM YCIOBUH Cpejbl, HampuMmep, MpH HapacTaHUM (WM YObIBAaHUM)
BJIQXHOCTH WJIM OOraTCTBa TOYBBI, NMPU H3MEHEHHWH Kiumata W T.J. l[lapamienbHo (Wi ¢
HEKOTOPBIM OTCTaBaHMEM) C U3MEHEHUSMU YCIOBUM CPE/ibl U3MEHSETCS COCTAB )KHUBBIX OPIraHU3MOB
U TMPOAYKTUBHOCTHE OKOCUCTEMBI, ITOCTCIICHHO POJIb OJHUX BHIOB Y6I)IBaCT, a Jpyrux -—
YBEJIUUMBACTCS, Pa3HbIC BUJIbI BEIOBIBAIOT U3 COCTABA AIKOCUCTEMBI MJIH, HAOOOPOT, MOMOIHSIOT €ro.
Cykueccuu MOTYT BbI3bIBAaThCSI BHYTPEHHUMH M BHEMIHUMHU ¢akrtopamu. [lox BausHMEM
BHYTPEHHUX (PaKTOPOB COOOILECTBO MEHSAETCA OT MEHEe NMPOJYKTUBHOTO K 00jiee MPOJyKTHBHOMY.
TaK, 3aMIICIIbIC CKAJIbI 3apacTaroT TpaBaMH, KyCTapHUKaMHU H ACPCBbBAMU, BOJIOéMBI — BBICOKHUM
TPOCTHHKOM, OCOKAaMH, a 3aTeM M JiecoM. EcnM u3-3a NOSBICHHS HOBBIX BHEHIHUX (DAKTOPOB
(3arpsi3HEHHE, 3aCOJICHHE IMOYB) SKOCHCTEMA IMEepecTaéT COOTBETCTBOBATH YCIOBHUSM CPEIbI, TO B
HEl HAa4YMHAIOT NPOMCXOJUTh W3MEHEHHs [0 TeX MOop, MOKa OHAa He NpUAET B YCTOHUYUBOE
pPaBHOBECHE C YCIOBUSMHU CPEJIBI.

JKonozuueckan  cyKkyeccus — IMO  NOCNEO08AMENbHAA  CMEHA  OUOUEHO308,
NpeemMCcmEeHHO GO3HUKAIOWUX HA OOHOUW U mMOU Jice Mmeppumopuu noo 6030eiicmeuem
RPUPOOHBIX WU AHMPONOZEHHBIX (PAKmMOopos.

Cykreccust — 3TO pa3BUTHE SKOCHCTEM BO BPEMEHH.

[TocnenoBarenbHble COOOIIECTBA, CMEHSIONIME IPYr Jpyra Ha JaHHOM IPOCTPAHCTBE,
Ha3bIBAIOTCS CYKUECCUOHHBIMU CEPUAMU.

Llens cTanuii (cepuil) Ha3BIBACTCS CYKUECCUOHHBIM PAOOM.

Cyxkueccust 3aBepiiaetcsi (OPMUPOBAHMEM COOOIIECTBa, HAWOOJIEe aNaNTHPOBAHHOTO K
ycnoBusM cpefbl. Takoe cooOmiecTBO Ha3bIBaeTCs KIMMAakc (OT rped. klimax — JiecTHULA, 3perast
CTYIIEHB).

Knumakc — a3mo cocmoanue cmadunu3upoeannoil IKOCUCmeMbl, XapaKmepusyrouieecs
YCHMOUYUBHIM OUHAMUYECKUM DABHOBECUEM MeHCOy OUOUEHO30M U KIUMAMUYECKUMU U
2eozpaghuuecKkumu ycnoeuamu cpeowl.

DKonoecuyeckoe paenosecue — ITO COCTOSHHE HKOCHCTEMBI, IMPH KOTOPOM COCTaB H
IPOAYKTUBHOCTh OMOTHMYECKOM 4acTu (pacTeHHii, )KMBOTHBIX, 'pUOOB, OaKTepuii, BOJOPOCIEH) B
KKl KOHKPETHBIM MOMEHT BPEMEHU HauboJiee MOJIHO COOTBETCTBYET AOMOTHUECKUM YCIIOBUSIM
- IOYBE U KJIUMATY.
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DKOJIOTHYECKOE pPaBHOBECHE B IKOCHUCTEMaX MOJJICPKUBACTCS CIOXHBIMA MEXaHH3MaMHU
B3aMMOOTHOIIEHUI MEXAy KMBBIMH OpraHU3MaMHU U YCJIOBUSMH CPEJbl, MEXJy OCOOSIMH OJHOTO
BUJA U OCOOSIMH Pa3HBIX BHIOB JPYT C IPYTOM.

KnumakcHble coolliecTBa XapakTepU3yIOTCs YCTOWYMBBIM JUHAMMYECKUMH PABHOBECHEM
MEXIy OMOTHYECKMMH TOTCHIMAIIAMU BXOJSIINX B COOOIIECTBO TOMYJISIMA M CONPOTHBICHHUEM
Cpelpbl.

['maBHast 0COOEHHOCTH YKOJOTMYECKOTO PAaBHOBECHUS YKOCHCTEMBI — €ro TOABIKHOCTH. Ha
KJIMMAKCHBIX CTaJMAX CYKIECCUU IMPOIOJDKAIOTCS IUHAMUYECKUE IPOLECChl, 00YyCIOBIMBAcMbIe
M3MEHEHUSIMUA Cpeibl OOWTaHWsS, CMEHOW TOKOJIeHHH opraHu3moB. CyIecTBYIOT 0OpaTuMbie
LUKJINYECKHE U3MEHEHUS B SKocucTeMe ((PIyKTyallMOHHOTO TUIA)— 3TO U3MEHEHHs SKOCUCTEMBI B
TEYEHHUE TO/a OT BECHBI /IO BECHBI NMPH KOJEOAHUSIX KIMMaTa B pa3HbIC TOABI M M3MEHEHUU POJIU
HEKOTOPBIX BUJOB B CBSA3M C PUTMaMH UX JKU3HEHHOT'O LIMKJIA (BCHBIIIKHM YHUCIEHHOCTH HEMapHOIro
IICTIKOTIPSIIa B JIECY WJIM MBIIIEBUIHBIX TPHI3YHOB B cremm). OIHAKO Bce ITH KoJeOaHUs, Kak
IpaBUiIo, OoJiee WM MEHee PEeryJIiPHbI U HE BBIXOJAT 3a IPAHUIIbI YCTOWYMBOCTH SKOCHCTEMBI — €€
O0OBIYHOTO pa3zMepa, BUIOBOTO COCTaBa, OMOMACCHI, MPOJYKTHBHOCTH, KOTOPHIE COOTBETCTBYIOT
reorpagpUuecKuM U KJIMMAaTHYECKUM YCIOBUSAM MECTHOCTH.

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

Haubonee cymiecTBeHHBI BKJIag B pa3padOTKy KOHIENIIMM CYKIECCUM  Clemal
amepukaHckuii Ootanuk @.Kinemenrc. CoBpeMeHHas KOHLEMIHMS SKOJIOTMYECKUX CYKLECCHM
pacxomutrcss ¢ mpenacrtaBneHusMu  @.KnemeHTca JHMIIP 10 HEKOTOPBIM  OTHOCHTENBHO
BTOPOCTETNIEHHBIM ITyHKTaM.

1. Cornacao ®.KnemeHtcy, B OJHOW OHMOKIMMATUYECKOW 30HE BO3MOXKEH JIHIIb OJMH
BapMaHT KIMMAaKCOBOIO COOOIIECTBA, HE3aBUCMMO OT TOro, KaK HAuyMHAJIACh CYyKIECCHUSs.
CoBpeMeHHBIE HCCIIEOBAaHUS TOKA3aIH, YTO MHOT000pa3ue BIUSHHUHA HA X0 CYKIIECCHH TTPUBOHUT
K TOMY, YTO YCTOMUYUBBIMU B JAHHBIX IeOrpapUUecKUX YCJIOBHUSIX MOTYT ObITh HECKOJIBKO THUIIOB
OMOIIEHO30B (TUTIOTE3a CTIOJUKIMMAKCA) WU JaKe MO3arKa TAKUX COOOIIECTB.

2. ®.KnemeHTc mosaraji, 4yTo BCe CYKIIECCHOHHBIE CMEHBI COOOIIECTB MOTYT OBITh TOJBKO
NPOTPECCUBHBIMU. B HacTosimee BpeMsi MPU3HAHO, YTO B ONPEACIEHHBIX YCIOBHUSX CYKIIECCHSI
MOET OBbITh PErpPEeCCHUBHOM, HapaBIEHHOW Ha oOelHEeHHe U ympolleHue coodiecTB. OcoOeHHO
9acTO CYKIIECCHM TaKOTO poJa BO3HUKAIOT B pe3yJbTaTe AaHTPOINOTCHHBIX BO3ACHCTBHHA Ha
OMOIIEHO03, HAPYIIAIOLINX ONTUMAIBLHOCTD YCIIOBHUH CYIIECTBOBAHHS TE€X WM UHBIX BUJIOB.

3. He BbIeprkaio UCHBITAaHUS BPEMEHEM M yTBepkaeHne KiiemMeHTca 00 MCKIIOUUTEIIEHOM
3HAYEHUHU KJIMMaTa Kak JABWXKYLIeW cuibl cykueccuid. IlepBonpruuHON CMEHBI (PUTOLIEHO30B OH
CUMTAJl M3MECHEHHUE OTJICJIBHBIX KIMMATHYECKHX (AKTOPOB, a PEaKIUs SKOCHCTEM B BUIE CMEHEI
MOCJIEI0BATEIBHOTO PsAjia COOOIIECTB MPEICTABIACT alalTUBHbIM OTBET HA 3KOCUCTEMHOM YpPOBHE.
OnHako cMeHBI COOOIIECTB MOTYT IMPOUCXOAUTH | TOJI BIMSHUEM JPYTuX (PaKTOPOB — TaKUX, Kak
U3MEHeHUs1 penbeda, MOYBBI, TMIPOJIOTMYECKOTO peXuma M T.I. Baxdeliliee 3HaueHHe B
COBPEMEHHOW 3KOJIOTUU MpuAaércs OMOLEHOTUYECKUM (aKTopaM CYKLECCHUHU: BUABI pacTeHHi (a
TaKXKE€ M OJKMBOTHBIX) M3MEHSIOT YCJIOBUS OOWTaHMS sl APYTrUX BHUJAOB, TakUM 0Opa3oMm
«TIOJITOTABIINBAS TIOYBY» JUIS IOCIIEYIOMIETO Tara CyKIIECCHH.

B cooTBeTcTBUM C 3THM B COBPEMEHHOM SKOJIOTMU PA3IMYaOT CYKYeccuu aulo2eHHvie U
agmozentule.

Annozennaa cykuyeccus — 3Imo CyKyeccus, 6bl36AHHAA GHEWIHUMU, AOUOMUYECKUMU
npuYuUHAMU, HATIpUMEp, IITOPM, TOXKap, BO3JCHCTBHE YEJIOBEKa — MEITHOPATUBHOE OCYIICHHE
00J10T, 3arpsi3HEHHE BOJOEMOB (Tepexo]l OT IBTPO(HOro o3epa K O0JOTY), HEYMEpEHHBIH BbIIAC
CKOTa, peKpeallMoHHas Harpy3Ka Ha jeca U T.I1.

Aemozennasa cykyeccusa — mo CyKueccus, onpeoensiemas 6 OCHOGHOM GHYMPEHHUMU
B3aUMOJICHCTBUSIMY, mM.e. UIMEHEHUEM CHPYKMYPbl U CUCMEMbl CEA3CH 6 CYUIeCHmEYIOujux
coobwecmeax.

ABTOTEHHBIE CYKIIECCHM — 3TO CYKIIECCHH, TPOHUCXOISIINE B pe3yJbTare H3MECHEHUS
YCIIOBUH Cpeibl CAMUMH COOOIECTBAMHU.
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Brpouem, 3TH JBe KaTeropuu CyKLECCHUM B3aMMOCBSI3aHbl U MOTYT INE€PEXOAMUTH OJIHA B
JIpYyTYIO.

IlepBuuHbIe M BTOPHYHBIE CYKLIECCHH

I[To o0mmeMy xapakTepy CyKLUECCHU MOJPA3ACIISIOTCS Ha nepeuinsie U 6Mopuitbie.

Ilepguunas cykueccusa — 3mo cyKyeccus, HAYUHAIOWAACA HA YYACHKe, npexycoe He
3acenénHHom, m.e. Ha cyocmpame, He USMEHEHHOM OeAMeNbHOCMbIO HCUBHIX OPZAHUZMOG.

llepsuunas cykyeccus — 53TO TIOCTEIIEHHOE 3acCeJI€HHE OpraHU3MaMH MOSIBUBLIEHCS
JICBCTBEHHOW CYIIM, OTrOJEHHOM MAaTepUHCKON Mopojabl (OTCTYNMBILIME MOpPE WM JIEIHUK,
BBICOXIIIEE 03€pO, IeCUaHbI€ JIOHBI, TOJIbIE CKaJbl M 3acThIBIIAS JaBa IOCJIE BYJIKAaHUYECKOIO
u3BepkeHust). (3TO aBTOTEHHbIE CYKLECCHH.) B 3THX ciydasx peliarollyio poJib UIpaeT MpoLecce
IOYBOOOPa30BaHMUSL.

Hanpumep, nepsuunas cykyeccuss Ha cKanax HAYUHAETCS C TIOCEJICHUS HAKUIHBIX
JUIIAHHUKOB HAa KAMHSX. Y’K€ Ha 3TOW cTaAuK (OPMHUPYETCS] KOMIUIEKC BUJI0B MUKPOCKOITUYECKUX
BOJIOPOCIICH, MPOCTEHIINX, HEMATO/, HEKOTOPBIX HACEKOMBIX M KJIEILIEH, KOTOpPbI COCOOCTBYET
CO3/IaHUIO NEepBUYHOM NouBbl. [lox nefcTBUEM BbIIEICHUN JTUIIAWHHUKOB KAMEHUCTBIM cyOcTpaT
MIOCTENIEHHO MpEBpallaeTcss B M0J00Me MOYBBI, TJ€ MOCENAIOTCS 3aTe€M KYCTUCTBIC JIMIIAWHUKHY,
3enéHble MXH, a IMO3JHEe — TpaBbl, KyCTApDHUKU U JIepeBbA-NHOHEPHI (Oepé3a, ocuHa, uBa). C
IIOSIBJICHUEM PACTUTEIIBHOCTH TMOSIBJISIFOTCSI MEJIKUE JKUBOTHBIE, YTO 3HAYUTEIBHO YCKOPSET
o0pa3oBaHHe IOYBBI U TIOCTENEHHOE 3aceliCHUe TEPPUTOPUU CEpUsIMU BCE OOJee CIIOKHBIX
pacTUTENBHBIX COOOIECTB, BCE Oosiee KPYHMHBIMH PACTEHUSIMH M KUBOTHBIMH. Tak cucTrema
IIOCTEIIEHHO TMPOXOJUT BCE CTAaJUU Pa3BUTHS [0 KIMMAKCHOIO, T.€. CTaOWJIM3UPOBAHHOTO
COCTOSIHMSI.

CxonHpIM 00pa3oM HAET CMEHAa COOOIIECTB HA JICOHUKOBBIX OMJIONCEHUSX B BUJIE OUYEHBb
TOHKOHM nouBsl. HaOmronenus Ha Assicke okasaiu, yTo opMupoBaHue (pUTOLIEHO3a HAYMHACTCS C
MXOB M OCOK; BCJIE] 3@ HUIMH B COOOLIECTBO BKJIFOYAIOTCS CTEIIFOLIMECS, a 3aT€M U KyCTApHUKOBBIE
dopmbl uB. IlozaHee (mpumepHo uepe3 20-25 jeT) BO3HMKAIOT OJIBIIATHUKH; BCIEI 3a HUMHU
HOSIBJISIETCS €J1b, KOTOpasi U COCTaBJISIET OCHOBY 3aBEPIIAIOIIEIO COOOIIECTBAa B BUJE CMEIIAHHOIO
neca, popmupyrouerocs npuMepHo uepes 100 jer nocse Havaga CyKIECCUU.

[pyroii mpumep CyKLUECCHMH — 3TO IPOLECC W3MEHEHUS PACTUTEIbHOCTU HA NeCUaHblX
Oronax. BHaudaze 37ech MOCENSAI0TCS. MHOTOJIETHUE PACTeHUs], CIOCOOHBIE IEPEHOCUTH 3aCyIUIUBbIC
ycioBusi. OHM YKPEIUISIOT MOBEPXHOCTh JIOHBI M BHOCAT B IIECOK OpraHnYeckue BeriecTBa. Benen
32 MHOT'OJIETHUKAMU MOSIBJIIIOTCS OTHOJETHUKU. VX pOCT U pa3BUTHE CIIOCOOCTBYIOT OOOTAIICHUIO
cyOcTpaTa OpraHMYecKUM MaTepHajioM, TaK YTO MOCTENEHHO CO3JAI0TCS YCIIOBUS, MOIXOSIINE
JUIS TIPOM3pACTaHUSl TAaKUX PACTEHUH, KaK MBa, TOJOKHSAHKA, yabpel. DTH TpaBbl MPEALIECTBYIOT
MOSIBJICHHIO TIPOPOCTKOB COCHBI, KOTOPBIE 3aKPEIUIAIOTCSA 3[E€Chb M CIYCTS MHOIO JIET 00pa3yloT
COCHOBBIE JIECA HA IIECUAHBIX JOHAX.

OHO U3 KITaCCUYECKHUX MCCIIEOBAHUN IKOJIOIMYECKOM CyKlIeCCHU IPOBOAMUIIOCH Ha Oeperax
03. Muunran. Ilo mepe Toro, kak Imomaae 03€pa COKpallaigach, MPOUCXOIMIO OOpa3oBaHHE
MeCYaHbIX JIOH Bc€ O0Jiee MOJIOZOrO BO3pAcTa; MO3TOMY, yIassCh MOCTEIEHHO OT 03€pa, MOKHO
HaOJIr0/1aTh MOCIe0BaTeNbHbIE CTAAUN CyKLeccud. Camble MOJIOJIbIE JIFOHBI, HAXOAIIUECs OinxKe
BCEro K 03€py, HOKPBITHl TPaBOW, W UX (hayHa COCTOUT M3 OJHUX HACEKOMBIX; CIEAYIOLIUE IO
BO3PACTY JIOHBI MOKPHITHI KyCTAPHUKOM; Jlajlee — XBOMHBIMM PacTeHUsIMU, U, HAKOHEI, - 6epE&30Bo-
KJICHOBBI (PUTOLIEHO3 C TOJICTBIM CJIOEM IIOYBBI, YK€ CO3/aHHBIM PACTCHUSMU U KUBOTHBIMH, U
I'YyCTO HACEJIEHHBIM J10)KIEBBIMHU UEPBSMU U YIUTKAMH.

K cneuudpuyeckum OCOOEHHOCTSIM CYKLECCHMM OTHOCHUTCS TO, YTO JUISL Kaxaou
CYKLIECCHOHHOM CepuH IPUCYL] TOT Ha0Op BHUJIOB, KOTOPBIE XapaKTepHBbI /Ui JAHHOTO PErHoHa U
KOTOpbI€ HanboJiee NpUCIOCOOJIEHbI K JaHHOW CTaAMM Pa3BUTUS 3KOCUCTEMBI. Pa3nnyHbIMu MOTYT
OBbITh U KIIMMaKCHbIE COOOIIECTBA.

K oOummm 3aKOHOMEPHOCTSIM OTHOCUTCSI CIEAYIOLIEe: B XOJE€ MEPBHYHON CyKLECCUU
IOPOMCXOJUT 3aceleHue cyOcTpara KMBBIMH OpraHM3MaMH, YBEIMYEHHE UX BHIOBOTO
pa3zHoOo0pa3usi, MOCTENEeHHOEe OOOTalleHHe II0YB OPraHWYECKUM BEILECTBOM, BO3pacTaHuEe HX
IUIOIOPO/INS, YCWIICHHE CBS3ed MEXIY pa3IUuHbIMU BUAAMU HIU TPOYUUECKUM TIpyIIaMH
OpraHM3MOB, YMEHBLICHHE YKcia CBOOOJHBIX 3KOJOTMYECKHX HHUII, OCTENEeHHOEe (OopMUpOBaHUE
BcEé OoJsiee CIO0XKHBIX OMOLIEHO30B M SKOCHCTEM, NOBBIIICHHE MX MPOAYKTUBHOCTH. boiee menkue
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BUJbl OPTraHU3MOB, OCOOEHHO PpACTUTENBHBIX, MpPH 3TOM, KaK IPaBHIO, CMEHSIOTCS Oolee
KPYITHBIMHU, UHTEHCU(UITUPYIOTCS MIPOLIECChl KPYTOBOPOTA BEILIECTB.

BropuuHble cyKueccuM umerwm 60CCMAHOGUMENbHBIIL XapaKmep U 603HUKAIOM HaA
Mecme HApYWIeHHbIX U PA3PYUIEHHBIX IKOCUCTEM.

Hanpumep, BOCCTaHOBJIEHHME KJIMMAaKCOBOIO JIECHOIO OHOIIEHO3a IOCiE MoXapa WU
BbIpYOKH, MJIM 3apacTaHue IJIomiaieil, HaXOAUBIINXCS MO CeIbCKOX03HCTBEHHBIMU YTOJIbSIMH.

OcCHOBHOE OTJIMYME 3TUX CYKIIECCUN 3aKII0YAETCs B TOM, YTO OHM MPOTEKAIOT HECPABHEHHO
ObICTpee MEePBUYHBIX, T.K. HAUMHAIOTCS C MPOMEXYTOUYHBIX CTaAUl (TpaB, KyCTApHUKOB) U Ha (OHE
0osiee GoraThIX MOYB.

B TaéxHoi 30He EBpa3zuu nosiBiieHHME OTKPBITOrO MPOCTPAHCTBA HA MECTE €JIOBBIX JIECOB B
pe3yibpTaTe TOKapa WX CIUIOMIHOW PyOKHM KOpPEHHBIM OOpa3oM MEHSIET PEKHUM OCBEIICHHUS,
TEMIIepaTypbl, BIAKHOCTH U Jp. (akTopoB. V3MeHeHus 3T HeONarompusATHBI Ui XBOMHBIX
JIEpEBbEB M Ta&XHBIX BHUAOB HKUBOTHBIX, UX pa3BUTUE YrHETaeTcsi. 3aTO Ha OCBEIIEHHBIX,
OTHOCHUTEJIBHO CYXUX M XOPOLIO MPOrPEeBAaeMbIX MeCTax (OPMHUPYETCS] BPEMEHHOE COOOIECTBO M3
CBETOJIIOOMBBIX TpaB (BelHUK, MBan-uaii u 1p.). [lo3anee nmocenstorcs KyCTapHUKH.

OpHoBpeMeHHO (opMuUpyeTCs CBSI3aHHBIH C JIyTOBO-KYCTAPHUKOBOW PACTUTEIBHOCTBIO
KOMIUIEKC >KMBOTHOTO HACEJICHMs: MHOTOYHMCIIEHHBIE HACEKOMbIE, I'PbI3yHbI, PENTHINU, NTHIIbI,
THE3/SIIMECS Ha 3eMJIe. JTa CTaus 3aHUMaeT B CpeJHEM 2-3 roja.

3aTeM HAuMHAETCS MHTEHCHUBHOE Pa3BUTHE CBETOJIOOMBBIX MEJIKOJIHMCTBEHHBIX JIPEBECHBIX
nopoJ (ocunsl, 6epésbl). [locTeneHHO mojapocIIe 1epeBbs BBITECHAIOT KyCTapHUKU M HauOolee
CBETOJIOOMBBIE BUIBl TPaB; KyCTapHUKOBO-IYIrOBOE COOOLIECTBO CMEHSETCS JINCTBEHHBIM
MOJIOJBIM JIECOM C HECOMKHYTBIM KpoHamMH (XKepAHAK). DTo BIeuéT 3a coboil M H3MEeHeHHe
KUBOTHOTO HACEJICHUS: OHO OOeAHseTcss 3a CYET HMUIpalMM BUAOB, paHEE CBSA3AHHBIX C
KyCTapHUKaMU U OOraThIM pa3HOTPABbEM.

[Tocne cMpikaHus KPOH M Tiepexoaa coodiecTBa B ¢aszy JTUCTBEHHOTO Jjeca (uepe3 10-15 mer
[0CJ€ Hayaja CYKIeCCMH) OHMOIICHO3 BHOBb ycioxHseTcs. [losBisioTcs, B 4aCTHOCTH, NTHUIIB,
THE3/ISIIMECS Ha IEPEBbAX, MEJIKUE MIIEKOIIUTAIOIINE — 3eMJIepOiiKa, KpPOT, EX.

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

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

1-3 rona — TpaBbl M KyCTapHUKHU

10— 15 ner - nUCTBEHHBIN JecC

20 — 25 51eT - TMCTBEHHBIN JIEC C TOAPOCTOM €1
30 — 50 ner - cMenIaHHbIN JIec

90 — 150 net - XBOMHBIN JieC

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

Brnipouem, cykieccusi OMCaHHOTO TUIA HE BCErZla JOXOAUT 10 BOCCTAHOBJIEHUS MCXOJHOTO
ouonenosa. [log nelicTBueM psiaa KOHKPETHBIX (DAKTOPOB OHA MOYKET OCTAHOBHUTHCSI Ha OJHOU U3
IPOMEXYTOUHBIX cTaguil. Hampumep, mactbba ckoTra Ha BBIpyOKaXx M IOXKApHUIAX MOXKET
«TOBEPHYTH» CYKLECCHUI0O B CTOpPOHY (opMHpOBaHMS CyXOJOJbHOro Jyra. J30bITouHOE
YBIIQ)KHEHUE MOJKET MPHUBECTH K 3a00JaUMBAHUIO BBIPYOKH, YTO MPEMATCTBYET BOCCTAHOBIICHHIO
JIPEBECHOM PacTUTENBHOCTH. B onpeieéHHBIX YCIOBUAX MPOLIECC MOXKET OCTAHOBUTHCS Ha CTaUU
6ep&30B0O-OCHOBOTO JIeca.

Bropuunas cykiueccus BO3MOXHA TOJIBKO B T€X CIIy4asiX, €CIM YelIOBEK He OyJIeT OKa3bIBaTh
CWJIBHOE M IIOCTOSIHHOE BIIMSHUE Ha Pa3BUBAIOLIMECS YKOCUCTEMBl. AHTPOIIOTE€HHBIE BO3/IEHCTBUS
MOTYT TPUBECTU K Oucpeccuam (JaT. JTUTPECCUOH — OTKIOHEHHE) — YIPOLIEHHIO HKOCHCTEM.
PaznuuatoT nmacTOMIHbIE, pEKPEallMOHHbIE U Jp. AUrPecCHU. JIUrpeccuy 3aBepIIatoTCsl CTaIUusIMU
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Kamoyeno3a (rped. Kata — BHU3), KOTOPbIE HEPEIKO 3aKaHYMBAIOTCS MOJIHBIM PACIaOM SKOCHCTEM
U OIyCTBIHUBAHUEM TEPPUTOPUH.

K BTOpPHYHBIM CyKIECCHSIM OTHOCATCS M TakHe, IpPH KOTOPBIX HCXOJHOH CHIIOM,
BBI3BIBAIOLICH CMEHY COOOILECTB, OKAa3bIBAIOTCS HAPYLICHUs CTAaOWIbHBIX B3aMMOJEHCTBHH B
OouoneHo3e. TakoBbl, B YaCTHOCTH, 3002€HHblE CYKYeccuu, BBIPAXKAIOIUECS B H3MEHEHUU
¢duToreHo3a Mpu 4Ype3MEPHOM BhINACE CKOTA. YCHJICHME HArpy3ku BeAET B INEPBYIO Odepelb K
VIUIOTHEHHIO TIOYBBI, 4YTO YyBEJIMWYHMBAeT €€ KamwusipHOCTh. B pesynbrare Qopmupyrorcs
BOCXO/ISIIIIME MOTOKH BJIard, KOTOPasl UCHapseTCsl ¢ MOBEPXHOCTH MouBkl. [Ipoxoas uepes riybokue
CIIOM C TIOBBIIIEHHBIM 3aCOJ€HMEM, 3TH IOTOKHM BJIArM CIIOCOOCTBYIOT TOAHSTHIO COJIEBBIX
TOPU30HTOB. DTO OOCTOSATENILCTBO, a TAKXKE YPE3MEPHOE BbIeIaHUE JAEPHOBUH U UX BBITAIITHIBAHUE
IIPUBOJAT K CMEHE 3JIaKOB IOJIBIHAMHU, COJITHKAMH U Jp.; UAET MPOLECC «OMYCTHIHUBAHUS CTEMH.

[Iponiecc mepectpoiiku u Kcepoduzanuu (UTOLEHO3a B pe3yibTaTe IepeBblIaca
COIMPOBOXKIAETCS PACCEIECHUEM M POCTOM YHCIEHHOCTH CYXOJIIOOMBBIX BHJIOB IKHUBOTHBIX —
HACEKOMBIX, NTHUL], MJICKONUTAOIIUX (CYCIUKH, TyIIKaHYUKH, CTETHbIE BHUJbI MOJNEBOK U 1p.). Ha
nacTOMIax yBEJIMYMBAETCS YUCIO KOmpogaros, crienu(pUYecKux Mapa3uToB JOMAIIHETO CKOTa, a
TaK)K€ KOHLICHTPUPYIOTCS KPYIHbIE XUITHUKHU U NaJaJIbIIUKH.

Ten@enuuu U3BMEHECHUA OCHOBHDbIX XADAKMEPUCMUK IKOCUCHIEMDbL
B MPOIIECCE CYKIIECCHH

['pynna npu3HakoB TenaeHmu n3MEeHEeHNs!
DHepreTuka 1. Bo3spacraer npoyKuus OpraHMueCcKoro BEIIeCTBa,
npoayktuBHocTh (I1).
2. Bospacraet 6uomacca opranuzmMos (b).
3. VYBenuuuBaroTcs 3aTpathl Ha AbixaHue (/).
4. Ortnomenue [1/]] mpubnuxaercs k 1 (I/J] = 1 B knumakce).
5. Ornowenue b/I1 Bo3zpacraer.
Kpyrosopot Bemiect 1. KpyroBopoT GHOT€HHBIX 3JIEMEHTOB CTAHOBUTCS BCE Ooliee
3aMKHYTBIM.

2. VYBenuuuBaeTcs BpeMs 000poTa MUTATEIHHBIX BEIIECTB.
3. VYBenmumBaeTCs 3amac BaKHBIX OMOTEHHBIX AJIEMEHTOB.

Crpykrypa 1. HW3mensieTcst BUIOBOM COCTaB.

coo01iecTBa 2. Bo3spacraer BumoBoe paznooOpasue.
3. YBenuuuBaroTCs pa3Mepbl OpPraHU3MOB.
4. VYCIOXHAIOTCA U yIIUHIIOTCS )KU3HEHHbIE [TUKIIBI.
5. VYBeauuMBaroTCsA B3aUMOCBSI3U MEXKIY OPTraHU3MaMHU.
6. VYCIOXHAIOTCA LIENN U CETU ITUTAHUS.
7. Pa3BuBaeTcs B3aMMOBBITOAHBIN CHMOMO3.

C1abuIbHOCTD BospacTaer pe3ucteHTHas yCTOWYUBOCTD (YCTOMUHUBOCTD K
BO3/ICHCTBHIO Pa3IMYHBIX (DAKTOPOB).

Taxum oOpa3om, oOIIasi CTpaTerusi Pa3BUTUSL HIKOCUCTEM COCTOHMT B BO3pacTaHUH d(P(EKTUBHOCTH
UCTIONIb30BAaHMSI SHEPTUU M OMOTEHHBIX DJIEMEHTOB, JTOCTIDKCHHH MaKCHMAaJbHOTO Pa3sHOOOpasus
BUJIOB U YCIIO)KHEHHH CTPYKTYPBI CUCTEMBI.

Bbuocdepa kak rinodanpHas 3kocucTeMa
Havano ydenuss o Ouocdepe OOBIUHO CBSA3BIBAIOT C HMMEHEM (paHIly3cKoro Hartypaiucta XK.
Jlamapka. OmpeneneHue Ouocdepbl kKak ocoboi oOomouku 3emium u caMo € Ha3BaHHE OBLIO
MIPEIOKEHO aBCTPUHCKHM TreosioroM . 3roccom B 1875 romy. Yuenue o Omochepe coszman
pycckuit yu€Hsiii B.1.BepHaackuii.
CornacHO COBpEMEHHBIM MPEICTABICHHUSIM,
buocgpepa — ymo ceoeodpasznaa obdonouka 3emau, cooeprcawias 6ci0 CO6OKYRHOCHLb
HCUBLIX OPZAHUIMOE U MY HACMb 6Geuiecmeéda hnianemsl, KOMoOpas HAXO00UMCA &
HenpepvLleHOM 00MeHne ¢ OAHHBIMU OP2AHUIMAMU.
buocdepa oxBaThiBaeT HIKHIOIO dYacTh aTMmochepsl, ruapocPepy U BEpXHHE TOPHU3OHTHI
TUTOC(hEpHI.
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Ammocghepa — 2azoseas obonouka 3emnu, C6A3aHHAS C HeU CUNOU MANCECMU U NPUHUMAIOuas
yuacmue 6 eé CymouHoM u 200060M epaweHuu. ITo Haubosee JErkas 000104Ka Halllel IJIaHETHI,
rpaHuyanas ¢ KOCMUYECKUM MpOoCcTpaHCTBOM. OHa HACKBO3b MPOHU3BIBAETCS MOILHON paauanuein
ConHIla, KOTOpOE OIpeeisieT TeIIOBOM PeKUM MOBEPXHOCTH IIAHETHI, BBI3bIBAET JAUCCOLUAIINIO
MOJIEKYJI aTMOC(EPHBIX Ia30B U HOHU3AIUIO ATOMOB.
ATtMocdepa comepkuT mo macce: azota — 75,5 %, kucnopoma — 23,2 %, aprona — 1,3 %,
yraekucioro raza — 0,05 % u 1.1. HecMoTpss Ha HMYTOKHOE KOJIMYECTBO JMOKCHAA YIJIEpoja,
HEOOJIBIIIOE €ro YBEJIWYEHUE NPUBOIUT K MAPHUKOBOMY J(PQPEKTYy — OMACHOMY IOBBIIICHHIO
temnepatypbl 3emin. binxe k noBepxnoctu 3emiu (20-30 kM) comepxKarcs napbl BOJAbI.
OnHuM W3 BaXHEHIIMX KOMIIOHEHTOB aTMmocdepsl siBisercs o30H O;. [lng ero oGpazoBaHMs
HEO0OXO0 UMbl CBOOOJIHbIE aTOMbI KHCJIOpOJa, KOTOpPbIE BO3ZHUKAIOT IPU PA3JIOKEHUU MOJIEKYJI
Kuciopoaa mnoj Bo3jaedictBueM KBaHTOB Y@ wm3nyuenus Connua. O30H oOpasyercs mpu
CTOJIKHOBEHHH

O+0,=0;3
B To e Bpems 030H MOrJomaeT yiabTpaduoIeTOBYIO pajualliio, pas3jiarasichb Ha MOJEKYJISAPHBIA U
aTOMHBIN Kucnopoa. Takum o0pazom, 0Opa3oBaHUE U Pa3JIoKEHUE 030HA CBSI3aHBI C MOTIIOIIEHUEM
ynbTpaduoneroBoit paauanuu CoiHIA, KOTOpas TyOuTeIbHA ISl KUBBIX opraHu3MoB. OcHOBHas
Macca 030Ha pacrosiaraercsi Ha BelcoTe 20 — 25 kM. O30HOBBIN CJIOH HUMEET HUCKIIOUUTEILHOE
3Ha4YeHHE JIJIsl COXPAaHEHU KU3HU Ha 3emJle.
ATMmochepa JenuTcs Ha CIIOM, Pa3IUYaloUIMecs TeMIIepaTypoi, CTENEHbI0 MOHU3ALUH MOJIEKYII,
JIaBJIEHWEM | JIp. mapameTpamu: Tpornocdepa, crpatocdepa, mezochepa, Tepmocdepa u sxk3ochepa.
[TnoTHOCTh BO3IyXa NOCTENEHHO YObIBaeT, M armocepa Oe3 pe3KUx TpaHUIl MEPEeXOAUT B
MEXIUTAHETHOE TPOCTPAHCTBO. JKW3HB OXBaThIBACT TOJBKO HWKHIOID YacTh atMocepbl —
Tporocdepy.
T'uopocgpepa — npepvisucmas 6oouas obonrouka 3emau, 3aaumaet 71% mnomanu muanetsl. OHa
HaXoIUTCs B BHJE NapoB M 00JakoB B 3eMHOW armocdepe, (GopMHpYeT OKeaHbl U MOps,
CYIIECTBYET B 3aMOPOXCHHOM COCTOSIHHUHM B BHJE MOIIHBIX JICTHUKOB, TIOKPHIBAIOIINX MOJISPHBIC
YUYacTKH CyIId, o0Opa3yeT MoJ3eMHbIe BoJbl. MUpPOBOi okeaH — 370 94 % Macchl IPUPOAHBIX BOJ,
noxseMHblie Boasl — 4 %, neauuxu — 1,7 %, peunsie Boasl — 107 %, o3épa — 0,02 %. 'mapocdepa
ABIISIETCA Cpellol OOMTaHUs THUIPOOMOHTOB, BCTPEUAIOIIMXCS OT IUIEHKU ITOBEPXHOCTHOTO
HATSDKEHUS BOJBl /10 MaKCHUMAaJIbHBIX TINTyOMH MupoBoro okeaHa (10-11 kM), u mpakTHuecKu
MOJTHOCTBIO BXOAMT B COCTaB OMOC]EpHI.

Jumocepepa — epxnsas meépoas obonouka 3emau, yacms KOMOPOU 6Xo0um 6 cocmaes duocgepul.
HauOonee pacnpocTpaHEHHBIM 3JIEMEHTOM 3€MHOM KOpPBI SIBISIETCS  KHCIOPOJ, KOTOPBIi
onpezenseT easa a1 He nojoBuHy (47,3 %) maccel 3eMHON Kopbl U 92 % e€ oobéma. Haubosnee
pacipocTpaHEHHBIE KOMIIOHEHTHI 36MHOW KOPBI: OKCHJIBI KPEMHHUS, aTIOMUHUS, KaJIbIlHsl, MarHus,
Keresa, HAaTpus, Kanus u Boja. [IpeoOpa3oBanue aurocdepsl )KUBBIM BEIIECTBOM HAYaJIOCh OKOJIO
450 MIH. JIeT Ha3a/ ¥ MPUBEJIO K MOSBICHUIO MOYBBI, HACEIIEHHOW KUBBIMU OpraHu3Mamiu (10 8-10
M OT MOBEPXHOCTH). DAaKTOPOM, OTPaHUYMBAIOIINM PACIIPOCTPAHEHHUE KU3HU BIIYOb, SBISETCS B
OCHOBHOM BBICOKasl TEMIIepaTypa.

Bepxnasa epanuya 6uocgepvi o0ycinaBiuBaeTCsl Ty4YUCTON dHEPTHEH, yOUBaroIIe BCcE KUBOE, T.C.
€CTECTBEHHON BEpXHEW TIpaHMIICH SIBISETCS O30HOBBIA HKpaH, PACIOJIOKEHHBI Ha pPacCTOSHUU
0KOJIO 16 KM OT HOBEpXHOCTH 3€MJIM Ha MOJIIOCaX U 10 25 KM Haj 3kBaTopoM. Ho Tosibko HeMHorue
NTULBI TOJHUMAIOTCS 0 BBICOYAUIIIMX TOPHBIX BEPUIMH, T.€. A0 7-8 kM. HeT Hu ogHOro opranusma,
KOTOpPBIN Bcerja Obl KU1 B BO3AYLIHOM cpese. BepxHss rpanuua xu3Hu B ropax pacrteHuit — 6200
M U3-3a HEXBATKH YTJIEKHCIIOTO ra3a s (POTOCHHTE3a.

Huorcnsaa epanuya orcusnu B autochepe TEOPETUUYECKU OINPEAeseTCsl BBICOKON TeMIepaTypoi.
Temneparypa 100°C npeacTaBiseT HENPEOOIUMYIO TIperpaay. JKuBble OpraHu3Mbl B TPEIIMHAX U
HE()TEHOCHBIX CKBAKMHAX MOTYT BCTPEYAThCS HA TIIyOMHE 0 3 KM OT 3¢MHOW MOBEpXHOCTH. B
MOpSAX TMpeneibHasl Ui KU3HM TemIepaTypa BcTpeuaeTcss Ha riyouHe okojo 10 kM. Takum
obOpazom, TtommuHa Ouocdeps He Oomee 20 KM, HO OCHOBHas Macca KHBOTO BEIICCTBA
CKOHLEHTPUPOBAHA B MPUIOBEPXHOCTHOM ciioe TommuHoi 50-100 M — 3T0 BpICOTA JIECHOTO OJIOTa
U rIyOMHAa TMPOHUKHOBEHUS OCHOBHOW MacChl KOpHEW. B 3THX e IpaHuIaX CKOHIICHTPUPOBAHBI
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Ha3eMHbIE U MIOYBEHHbIE KUBOTHBIE 1 MUKpPOOpraHu3Mel. B okeane Hanbonee 00XKUTHI paCTEeHUIMU
U J)KUBOTHBIMH OCBELIA€MbI€ COJIHIIEM U MporpeBaemble A0 rinyounsl 10-20 M mpUIIOBEpXHOCTHBIE
TOJIIHU BOJBI. B 3TOM TOHKOM citoe 6nocdeprl CkoHIIeHTprpoBaHO 6oiiee 90% OGromacchl pacTeHUI
U J)KUBOTHBIX. brocdepa siBisercst camoii 601b110M, I100aIbHON 3KOCUCTEMOM.

Cornacuo B.M.Bepranckomy, BemecTBO 6Moc(epbl COCTOUT U3:

»  JKusoeo sewjecmsea — GuomMacchl COBPEMEHHBIX JKUBBIX OPTraHU3MOB.

* buocennoco eewjecmeéa — BEIIECTBA, MPEOOPA3OBAHHOTO  JIESATEIBHOCTHIO  JKHUBBIX
opranm3smMoB - Bce (opmbl gerputa (MEPTBOE OPraHMYECKOE BEIIECTBO, MPOIYKTHI
BBIJICJICHHSI W pacliajja OpPraHu3MoOB), a Takxke Topd, yrosb, HEPTh U Ta3 OMOTEHHOTO
MIPOUCXOKICHUS.

" buokocHo2o sewjecmea — cMeceld OMOTEHHBIX BEIIECTB C MUHEPAIbHBIMH ITOPOIaMH (IT0YBa,
Wb, MPUPOHBIE BOJBI, Fa30- U HEPTEHOCHBIE CIAHIIBI, YaCTh 0CAJOYHBIX KapOOHATOB).

»  Kocnoeo eewecmgéa — TOPHBIX TIOPOJA, MHHEPAJOB, OCAJKOB, HE 3aTPOHYTHIX MPSMBIM
OMOreOXMMHUYECKUM BO3JICHCTBIEM OPraHU3MOB.

KonnyectBa »kuBOro, OMOTE€HHOr0O M OMOKOCHOTO BeIIeCTBA B Owmocdepe COOTHOCATCS Kak
1:20:4000.

Coenacno cospemenHbIM 8033DEHUAM, 8 NOHAMuUe Ouocgepsl credyem GKII0UAMb MOAbKO HCUBOE
sewecmso (COB0KYNHOCMb JHCUBLIX OP2AHUZMOB) U COBPEMEeHHOe OUO02eHHOe eujecmso (geujecmaa,
nompeob.asemvle, npeodopasyemvie Ul NPOU3800UMbLE HCUBLIMU OP2AHUISMAMU).

/Kusoe BeuiecTBo

/Kueoe seugecmeo ouocghepovt 3aHIMaET HUUTONKHOE IPOCTPAHCTBO B 0OBEME BCETO 36MHOTO 11apa.
[Ilupokoe pacmpocTpaHEHHE JTOTO TEPMHUHA CBS3aHO TJIABHBIM 00pa3oM ¢ paboTamu
B.1.Bepuasackoro. OH sICHO MOKa3aj, 4TO BCE KOJIMYECTBO JKMBBIX OPraHW3MOB 3eMJIHM O0pa3yroT
€/IMHOE 11€JI0€ — JKMBOE BEIIECTBO IJIAHETHI.

CBoiicTBa )KMBOI'0 BellecTBA:

1. cmocoOHOCTh OBICTPO 3aHMMaTh BCE cBOOOAHOE mpocTpaHcTBo. B.M.Bepnaackuili Hazpan
3TO CBOMCTBO «BCIOJTHOCTBIO JKU3HU.

2. IBW)KEHHWE HE TOJBKO IAacCHBHOE (IO ICWCTBHEM CHIIBI TSDKECTH, HApUMeEp), HO U
aKTHBHOE.

3. ycrtoiuuBOCTh ((u3nuyecKas M XUMHUYECKas)) IMPHU KU3HU U OBICTPOE pa3yIoKEHUE MOCie
CMEpPTH.

4. apmanTanys K M3MEHSIONIMMCS yCIIOBHSAM KH3HH.

(eHOMEHAIbHO BBICOKAsi CKOPOCTh MPOTEKAHUS XMMUYECKUX PpEeaKIUil — B THICAYM DPa3
ObICTpee, 4YeM B HEXKHBOM BEILIECTBE.

6. BBICOKasi CKOPOCTb OOHOBIIEHHS (CKOPOCTh OOHOBIICHUS B cpeliHeM Ui Ouocheps — 8§ e,
JUIs ey — 14 net, 11t okeana (IIaHKTOH) — 33 1HSA).

7. OTIMYUTENBLHOW OCOOCHHOCTBIO >KMBOI'O BEILIECTBA SBISETCA TO, UYTO CJararollue ero
MHAUBHUIYyaJIbHbIE XUMUYECKUE COSTUHEHUS (OeNIKH, PEepMEHTHI U T.JI.) YCTOWYUBBI TOJIBKO B
JKUBBIX OpraHu3Max (B 3HAUUTEIBHOH Mepe 35TO XapaKTepHO MU Ui MHUHEPAIbHBIX
COEIMHEHUH, BXOSIIUX B COCTaB JKUBOTO BEIIECTBA).

buoreoxumuyeckue GyHKIHMHU ;KMBOr0 BellecTBa

bnaronmaps criocoOHOCTH TpaHC(OPMHPOBATH COTHEYHYIO SHEPTHIO B DHEPTUIO0 XUMUYECKHUX CBSI3EH
pacTeHus U Apyrre OPraHU3Mbl BHIIOIHSIOT psif GYHIAMEHTAIbHBIX OMOT€OXUMHUYECKUX (PYHKIUI
IUTAHETapHOI'0 MaciiTada.

Ilepsas @ynxkyus — ecazosaa. JKuBble BellecTBa IOCTOSHHO OOMEHMBAIOTCS KHUCIOPOJOM U
YTJIEKUCIIBIM Ta30M C OKpY’Karolled cpemod B mporeccax (OTOCHHTE3a W JbIXaHUS PACTEHUU U
KUBOTHBIX. PacTeHMs ChIrpajd pelarollyl0 pojidb B CMEHE BOCCTAaHOBUTEIBHOW Cpelbl Ha
OKHCITUTEIBHYIO B TEOXUMHUECKOW IBOJIONNH IUIAHETH U B (DOPMUPOBAHUU COCTAaBA COBPEMEHHOM
atMoceppl. OHHM CTPOrOo KOHTPOJIMPYIOT KOHLEHTpAallMUd KHUCIOpOJa M YIJIEKUCIIOTrO rasa,
ONTUMAJIbHBIC JJIT BCEH COBPEMEHHOW OMOTHI (OMOTa — JIr0Oast MPOCTPAHCTBEHHAS] COBOKYITHOCTh
BCEX KMBBIX OPIaHU3MOB).

9]
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[Ton3emHble TOprOYME Ta3bl MOPOXKIEHBI KU3HBIO, OHM SBISAIOTCA MPOAYKTAMH Pa3IOKEHHS
OpPraHUYECKUX BEIIECTB PAaCTUTENILHOTO IpoucxoxaeHus. Hanbonee pacnpocTpaHEHHBIM SIBIISETCS
OOJIOTHBIN ra3 — METaH.

Bmopasa ¢ynxyus — xonyenmpayuonnas. OpraHusmMbl HaKaIUIMBAIOT (KOHLEHTPUPYIOT) B CBOUX
Telax MHOTME XMMHUYeckue ayeMeHThl. Ha mepBom mecte ctouT yriaepoa. B yrie conepikanue
yriepoja Mo CTENEeHW KOHLUEHTPAllMK B THICSYM pa3 OoJibllie, YeM B CPEIHEM JJIsl 3eMHOU KOpBI.
HedTb — KoHIIEHTpaTOp yriepoaa U BOJOPO/ia, IOCKOJIbKY OHU UMEIOT Ouo2enHoe IPOUCX0XKIECHNE
(T.e. oOpa3oBaiKcCh B pe3ysbTaTe MXHU3HEIEATEIbHOCTH WM W3 OCTAHKOB JKUBBIX OPIaHU3MOB).
Llenble ropHbIe XpeOTHI CIOKEHBl OCTAHKAMU JKMBOTHBIX C M3BECTKOBBIMHU COCTABJISIOIIMMHU, TE
BaXHOE MECTO 3aHHMMaeT KanblUuil. Pochop HAKAIIMBAETCS B KOCTSAX MMO3BOHOUYHBIX KHBOTHBIX. Y
3HAYUTENIbHOM YacTH JKEJIE3HBIX Py UMeeTcsl OMoreHHoe npoucxoxaenue. OHu GopMHUpyrOTCs MO
JeCTBUEM JKeNe300aKTepUil.

Tpemvs ynkyua — oxuciumenvbHo-eoccmanosumenvuas. MHorue BellecTBa B NMPHUPOJAE KpaiiHe
YCTOWYMBBI U HE MOJBEPraroTCs OKUCICHHUIO NMPH OOBIYHBIX YCIOBUSX, HAPUMEP, MOJICKYJISPHBIH
a30T (OJMH U3 BaKHEUIIMX OMOTEHHBIX 31€MEHTOB). Ho JKMBbIE KIETKM pacrojararT HAacTOJIBKO
3GGEKTUBHBIMM  KaTaau3aTopaMu — (epMEeHTaMH, YTO CHOCOOHBI OCYHIECTBISTH MHOTHE
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM B MUJUIMOHBI pa3 ObIcTpee, 4Ye€M 3TO MOMKET
IIPOUCXOAUTH B HEKUBOU NPUPOJE.

B nporiecce XKu3HEAESITEIBHOCTH U MOCJE CBOEH THOENN OpraHu3MBbl (B MEPBYIO O4epe/lb 0COObIe
OakTepun), OOMTAIOIIME B PAa3HBIX BOAOEMAX, PETyJIUPYIOT KUCIOPOJIHBIA PEXUM U TEM CaMbIM
CO3/1al0T YCJIOBUS, OJaronpusiTHble JUIsl PACTBOPEHUS WU OCAXKIACHHUS pAla METAJIOB C
NEPEMEHHOI BaJICHTHOCTBIO (5K€J1€30, MapraHell U ap.)

Yemeépmas pynukyus — obuoxumuyeckas. OHa CBsi3aHa C POCTOM, Pa3MHOKEHUEM U NIEpPEMELICHHEM
JKUBBIX OPTraHU3MOB B POCTPAHCTBE, C UX PACIPOCTPAHEHHEM B pa3Hble reorpaduueckue 00IacTH.

Ilamas ¢yukyus — suepeemuueckas. Ponb 3eNEHBIX pacTEHUH 3aKIOYaeTcs B TOM, YTO OHH
notpebinsitor sHepruto ConHma B mpoiecce (OTOCHHTE3a U HAKAIUIMBAIOT €€ B BHJE DHEPTHH
XUMUYECKUX CBS3EH CHHTE3UPYEMBIX OPTaHUYCCKUX BEIIECTB.

ITo coBpeMeHHBIM OIleHKaM, 00I11ee KOJIMYECTBO MACChI JKMBOI'0 BEIECTBAa paBHO 2420 MIIpI. T, 4TO
MEHBbIIIe OJHOW MUJITHAPIHON Macchl 3eMin. Eciin Maccy UBOTO BEIIECTBA PACIIPEACIIUTD 110 BCEH
MOBEPXHOCTH IUIAHETHI, TO MOIy4YuTcs ciioit Bcero B 1,5 cM. JKuBoe BemectBo 6uocdepst Ha 98,6 %
NpeJCTaBICHO OMOMAacCOl Ha3eMHBIX PACTCHH.

Pacnpenesienue :xu3nu B Onocgepe

Ha noBepxHocTu 3eMiu B HaCTOsIIEE BPEMS MOJHOCTHIO JIUIIEHBI )KUBBIX CYIIECTB JIMIIL 00JIaCTH
OOIIMPHBIX OJEICHEHUH M Kparepbl JelcTByrOIUX ByJkaHOB. B.M.BepHanckuil yka3piBan Ha
«BCIOJTHOCTBY JKU3HH B Orocdepe.

Kpaiinue npezensl Temneparyp, KOTOpbIE BBIHOCAT HEKOTOpbIE (DOPMBI KU3HH, - OT MPAKTUYECKH
abcomoTtHoro Hyns o +180°C. JlaBneHue, mpu KOTOPOM CYIIECTBYET JKW3Hb, - OT JOJeH
aTMocdepsl Ha OONBIION BBICOTE J0 THICIYM U Oojiee atMocdep Ha Oonbmx rayouHax. s psaaa
OakTepuil BepXHUE KPUTHYECKHE TOYKH JaBJICHHUS jexar B obmactu 12 Teic. atM. C apyroi
CTOpPOHBI, CEMEHa M CIOpbl pAacTeHUH, MeJIKHE JKUBOTHbIE B aHAOMO3€ COXPaHSIOT
YKU3HECIIOCOOHOCTH B IIOJIHOM BAaKyyMe.

JKuBble OpraHu3Mbl MOTYT CYyLIECTBOBaTh B IMPOKOM JMAla30HE XUMHUYECKUX YCIOBHH Cpelbl.
[lepBble XHBBIE CyIIECTBA 3eMJIM XWIM B OECKUCIOPOJHOW aTMocdepe. YKCYCHbIE HEMATOJIbI
OoOMTAIOT B YaHaX C OpOAIIMM YKCyCOM. Psii MMKpOOpraHu3moB >KMBET B KOHLIEHTPUPOBAHHBIX
pacTBOopax CoJei, B TOM YHCIe MEIHOTO Kyropoca, (propuaa HAaTpHs, B HACBIIICHHOM PacTBOpE
noBapeHHOM cosu. CepHble OakTepUM BBDKUBAIOT B KOHIIEHTPUPOBAHHBIX PAcTBOPAX CEPHOH
KHUCJIOTHI.

Hexotopsie 0co60 ycToitunBbele pOpMBI MOT'YT CYLIECTBOBATh JIaXKe MPU €HCTBUU HOHU3UPYIOLIEH
pammarmu. Hampumep, psn uH(Y30puil BBIACP)KHMBAET H3IydYyeHHE, MO J03€ B 3 MIH. pa3
IPEBBIIIAIOIIEE E€CTECTBEHHBIM pPAaJUOAKTUBHBIA (OH Ha TMOBEPXHOCTH 3€MJIM, a HEKOTOpbIE
OakTepun 0OHapY>KEHBI JaXKe B KOTJIAX SJCPHBIX PEaKTOPOB.

BBIHOCIIMBOCTB KU3HHM B LIEJIOM K OTAEIbHBIM (haKTOpaM Cpeibl IIMpe IUara3oHOB Te€X YCIOBUM,
KOTOpbIE CYIIECTBYIOT B COBpeMeHHOW Ouoctepe. XKusub, Takum oOpazom, oOnamaet
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3HAYHUTENBHBIM «3aI1aCOM TMPOYHOCTHY», YCTOHUMBOCTH K BO3JCHCTBHIO CpEIbl W TOTCHIUAIBHOM
CIIOCOOHOCTBIO K eI 0O0JIbIIEMY PaclpOCTPAHEHHUIO.
Hapsiny ¢ aTumM pacnpenenenue Ku3Hu B Ouocdepe oTinyaeTcst KpailHell HepaBHOMepHOCThI0. OHa
cnabo pa3BuUTa B IYCTHIHAX, TyHJApax, MIyOMHaX OKeaHa, BBICOKO B Iropax, TOr/a Kak B JAPYTUX
yJacTkax Omocdepbl 4pe3BbIYaiiHO OOMiIbHA W pa3HooOpazHa. Hambomee BBICOKAa KOHIICHTpAIIUS
YKMBOT'O BEIIECTBA HAa IPAHUIAX pa3/ieia OCHOBHBIX CpeJl — B MOYBE, T.€. IOTPAHUYHOM CJIO€ MEXKTY
autocepor U aTMocPepoi, B TOBEPXHOCTHBIX CJIOSX OKEaHa, Ha JTHE BOJOEMOB U OCOOCHHO TaM,
r7le BCe TPU cpelbl — MOYBa, BOJAAa M BO3AYyX — OJIM3KO COCEICTBYIOT JAPYr ¢ jApyroM. Mecrta
HauOobIlIel KOHLEHTpauuu opraHusMoB B Ouochepe B.M.Bepnanckuii HazBan «mi€éHKamMu
KUIHID.
Ha cymie MOXHO BBIIETIUTD JIBE NAEHKU HCUSHUL:

" Ha3eMHas IUICHKa )KU3HU;

" TIOYBEHHAs IUICHKA JKU3HU.

B oxeane BBIIENAIOT J1BE KU3HEHHbIe IUIEHKM (IUIAHKTOHHYIO U JOHHYIO). B 1oHHOI
IUIEHKE XU3HU XKuBeT 157 Thic. u3 160 ThIC. BUIOB MOPCKUX >KMBOTHBIX. KOHIEHTpalus *KUBOrO
BEILIECTBA B JIOHHOW IUIEHKE LIeiab(a MOXeT ObITh BechbMa 3HauuTeslbHOH. Ho Bce e B Haubonee
r1yGOKOBOJHBIX yYacTKax OKeaHa OmoMacca cocTaBiseT MeHnee 1 r na 1m* nma.

Ecnmu oOpa3oBaHue MJIAaHKTOHHOM IUIGHKM OKM3HM OOYCIIOBJIEHO TIPEXKIE BCEro
IIPOHUKHOBEHUEM COJIHEYHOT'O CBETa B BEPXHUE CIIOM OKEaHa, TO CKOIUIEHHWE JKU3HU B JOHHOM
IUIGHKE OINpe/eNsieTcss MOTOKaMM OTMEpLIMX OpraHu3smoB. [lostomy Mexay pacnpeaeneHrueM
Ouomacc TIUIAHKTOHHOM M JIOHHOW IUIEHOK JKM3HM CYIIECTBYeT TEeCHas KOppessilMOHHAas
3aBUCUMOCTB: Yy4YacTKaM C BBICOKOH OHOMAaccod IIJJaHKTOHa COOTBETCTBYIOT YYacTKH C
MIOBBIIIIEHHBIM COJICPKAHUEM JKHBOTO BEIIECTBA HA JIHE.

I'eoxuMuyeckasi padoTa ’KHUBOI0 BelecTBa

Becr nuk 3emnn — Bce e€ nmanmmadTel, aTMocdepa, XMMHUYECKUN COCTaB BOJ — BCE 3TO 0053aHO
CBOMM HPOHMCXOXJEHHUEM MpekKIe BCEro KU3HU. VIMEHHO JKM3Hb, WIH, Kak TOBOPUII
B.M.Bepnajackuii, orcusoe ewgecmeo, WCTONB3YsT IHEPTUIO, TMPUXOAIIYI0 Ha 3eMIII0 U3 KOCMOCa
(mpexxae Bcero ot ComHia), mpeodpaszyer MEPTBOe (KocHoe, IO TepMHUHONOTMU BepHaackoro)
BemectBo. B.M.BepHaackuii mOgUE€pKUBai, UTO HCUBOE GEULECHIBO — CAMAA AKMUBHAA (opma
Mmamepuu 60 Bcenennoii, OHO 3a BpeMsl CBOETO CYIIECTBOBAHHUS IOJIHOCTBIO MPEoOpazoBalo
BepxHue oOonouku 3emau. Oxono 99% Bcero BemiecTBa B BEPXHUX CJOAX JIUTOCHEPHI
TpaHC(OPMHUPOBAHO (BUAOM3MEHEHO) JKUBBIMU OpraHu3MaMu. bonblias 4acTb MOBEPXHOCTH
3eMHOTO MIapa MOKPHITa BTOPUYHBIMU OCAJI0YHBIMH TOPOJAMH, KOTOPHIC SIBIISIFOTCS Pe3yIbTaTaMH
KU3HEJIEATENbHOCTH XKUBBIX opranu3MoB. Ilo muenuto B.M.BepHnanckoro, B npupojne HeT Oolee
MOIITHOHM T€0JIOTHUECKOM CHITBI, YeM YKHBBIE OPTaHU3MBI M ITPOAYKTHI UX KU3HEICATCILHOCTH.

B Ouocdepe B pesynpTare KHU3HEACATEIBHOCTHM MHUKPOOPIaHM3MOB B OOJBIIMX MaciuTadax
OCYUIECTBIISIIOTCA TaKHUE XMMHUYECKUE IMPOLIECCHI, KaK OKHCIEHUE U BOCCTAHOBJICHHE AJIEMEHTOB C
NEPEMEHHOI BaJICHTHOCTBIO (a30T, cepa, XKejie30, MapraHen u jp.). I'eojgoruyeckue pe3ybTaThl
JEeSITETPHOCTH ATHX MUKPOOPTaHU3MOB TNPOSIBIISIOTCS B 00pa30BaHUH OCAJOYHBIX MECTOPOKICHUIN
cephl, 3aJIeXkel CyIb(pUI0B METAIIOB, B BOSHUKHOBEHHUHU KEJIE3HBIX U )KEJI€30MapraHIeBbIX PY/.

3a cuéT )KM3HEACATEIHHOCTH OTPOMHOTO YHCIIa TeTepOoTpO(OB, B OCHOBHOM I'pPHOOB, JKUBOTHBIX H
MHUKPOOPIaHU3MOB, MPOUCXOIUT TMTaHTCKas B Macirabax Bced 3emian paboTa MO Pas3ioKEHHIO
OpraHMYeCKHUX OCTaTKOB. Pa3noxeHne opraHMYecKuX COEIMHEHUH B KOHEYHOM CYETE 10
YIJIEKUCIIOTo Ta3a, aMMHaKa U BOJIbI, @ B aHA9POOHBIX (OECKUCIOPOIHBIX) YCIOBHUAX — 10 BOAOPOAA
U YIJIEBOJAOPOJOB IMPENCTaBISET Ipolecc MHUHepanu3auuu. I[IpoayKTbl MHHEpalu3alud BHOBB
UCMONB3YI0TCS aBTOoTpodamu (pactenusimu). [Ipuposabie Boabl, oOoraieHHble STUMU MPOAYKTaMH
MUHEpaIN3aIlliH, CTAHOBSTCS XUMHYECKH BHICOKOAKTUBHBIMH M Pa3pyIIAIOT TOPHBIE TIOPOJIBI.
Kpome Toro, B mouBe 4yacTh BELIECTB apOMATUUYECKOM MPUPOJIBI O] BIUSIHUEM KU3HEIEATEIbHOCTH
MUKPOOPraHU3MOB BHOBb KOHJEHCHPYETCS C 00pa30BAHUEM CJIOKHOTO KOMILUIEKCAa COEAMHEHUN —
MOYBEHHOTO Tymyca (pa3jM4Hble 'yMYCOBBIE KHUCIOTBHI M HX cosid). ['ymyc siBisieTcss OCHOBOM
MIOYBEHHOTO TJIOI0POAMSL.

Kucnopon armoceps! HakoIUIeH 3a cY€T POTOCUHTE3A, OCYIIECTBIEMOTO 3eIEHBIMU PACTCHUSMU.
B BepxHux cnosix tponocdepsl noja BiausHueM Y® u3IydeHHUS U3 KUCIOpOAa 0OpazyeTcsl O30H.
CyiiecTBOBaHHE 030HOBOTO 3KpaHa, TaKMM 00pa3oM, - TAKXKE pe3ysIbTaT JeSTeIbHOCTH >KUBOTO
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BelIeCTBa, KOTOpoe, 1o BelpaxkeHuto B.J.Bepnanckoro, «kak Obl camo co3maér cebe 006sacTh
JKU3ZHI.

VYrnekuciaslii ra3 mocTymnaer B arMocdepy 3a Cu€T JbpIXaHHs BCEX OpraHu3MoB. BTopoii, mMeHee
MOILHBIM €r0 UCTOYHMK — BBIIEICHUE 10 TPELIMHAM 3€MHOM KOpbI U3 OCaJ0YHbIX MOPOJ 3a CUET
XUMHUYECKUX MPOLECCOB, COBEPIIAIOIIMXCS MO/ JEHCTBUEM BBICOKUX TeMriepaTyp. OH Takke UMeeT
OuoreHHoe mnpoucxoxkjaeHue. He cBs3aHHOE C JESATENbHOCTBIO JKMBBIX OPraHU3MOB — 3TO
BbIJICJICHUE YIJIEKUCIOr0 Tra3a HEMOCPEJCTBEHHO U3 MaHTUM 3eMJIM MpH BYJIKAHUYECKUX
n3BepxkeHusX. Ho ero xommyectso cocrasiser muub 0,01 % or yriaekucnoro rasa, BbIJIEICHHOTO
KUBBIMU OpraHU3MaMHu.

A30T aTMOC(epbl XUMHUYECKH MHEPTEH, HO €ro YCBaMBaIOT M3 aTMOC(eEepbl MHOTHE OpPraHU3Mbl —
a30TQUKCATOPBI, IOCJIE€ HX CMEPTH OH NEPEXOJUT B JIOCTYIHBIE PACTCHHUSIM COEIWHEHUS WU
BKJIIOYAETCS B LI MUTAaHUS U PA3JI0KEHUS.

K razam opraHndyeckoro mpoMCXOKJIEHHUS OTHOCATCS TaKKe CEpOBOJOPOJ], METaH U MHOXKECTBO
JIpYIruX JIETYYUMX COEAMHEHUMH, CO3[aBac€MbIX XUBBIM BEIIECTBOM. 3a OJUH JE€Hb, Hampumep, 1 ra
MO>KKEBEJIOBOTI'0 JIECa MOKET BBIIEIUTH B atMocdepy 10 30 Kr JeTy4yux BeuecTB -(OUTOHIIUIOB.
[Tponyuupys u moTpeOisisi razooOpa3Hble BEIIECTBA, OPraHU3Mbl OuOchepbl MOANEPKUBAIOT
MMOCTOSTHCTBO COCTaBa BO3AYITHOW 00O0JIOUKH 3eMIIH.

Bcé BellepaccMOTpEHHOE — 3TO cpedoobpasyrowas hyHKkyus KUBbIX opranu3MoB. Ho uM mpucyia
TaKXKe cpedopezynupyrowas Qynkyus, T.e. ONOTHYECKas PeryJisilus OoKpy:Karoliel cpensl. buora B
rno0asibHOM Maciutabe crnocoOHa ¢ OOJBIION TOYHOCTBIO M JIOJITO€ BpeMsl HOJIEPKUBATh Ha
IIOCTOSIHHOM YPOBHE BaXKHbIE IapaMeTpbl OKPYXKaroIled cpesibl, HECMOTPS Ha HCKIIOUYHUTEIbHYIO
CIIO)KHOCTh  peryinupyemMoil cucrembl. Takum oOpazom, Ouora Ouocdepsl QGopMupyeT U
KOHTPOJIUPYET COCTOSTHUE OKPY’KaIOLIEH Cpebl.

Pa3nes 2. 3arpsi3HeHHe OKpY KaloLei cpeabl

Tema 2.1. 3arpsisHeHue arTmocdepHoro Bo3ayxa. 3aopoBbe 4esaoBeka. IJ06ajabHbIE
IKOJIOTHYECKHeE MP00JieMbl

3arps3Huresan Hapyuienue 310poBbsl YeJIOBEKA

Tennogvie 3nexkmpocmanyuu

[1pu1b, 30118, Coepxkaras [loBpexxaeHne CAU3UCTBIX O0O0JIOYEK TJa3 U BEPXHUX
JTUOKCH]T KPEMHMUSI U IBIXaTeNbHBIX MyTed. @OuOpo3Hble H3MEHEHUS B JETKHX.
COEIMHEHHUS METAJIJIOB Cunmuko3. lloBellIeHHE CMEPTHOCTH OT paka JETKOro H

KHILIEYHHUKA.

MpbIbsK, BAHAAUHN, PTYTh, Pazapaxxenue xoxu. OtpaBneHus. AOGCOpOIUs COJIel MBIIIbIKA
CBHHEII B KKT, nérkux m koxe. Pazgpaxkenue cnm3uctoir 000JI0UKH

BEPXHUX [bIXaTeNbHBIX MyTeH, MOBBIIEHHE 3a00JIeBAEMOCTH
TOH3WJLTUTOM, (ApPUHTUTOM, OTEKH BEPXHUX JBIXATEIbHBIX
nyTeil. CHIKeHHe TeMorIo0rHa.

Caxa, sBIsIOMIAsICS [ToBrimeHNe 32060J1€BAEMOCTH PAKOM JIETKOTO.

HOCHUTEJIEM CMOJIMCTBIX
BEIIIECTB, B T.4. OCH3aMUpeHa
Jlnoxcun cepbl OO1iee oTpaBiieHHE OpraHU3Ma, MPOSBISIONIEECS B U3MEHEHUH
COCTaBa KpPOBH, MOPA)KEHUU OPTaHOB JbIXaHMS, IMOBBIIICHUN
BOCIIPUMMYHMBOCTH K HMH(EKIUsIM, HapylmleHuH oOMeHa
BeIIECTB. BpOHXUT, KOHBIOHKTUBUT, PUHUT, OPOHXOITHEBMOHHUS,
acTMa, aJUIepruueckue peakiuu, OCcTpble 3a00JIeBaHNS BEPXHUX
JIBIXaTEeNBHBIX MYTEH U CUCTEMBI KPOBOOOPAIIIEHUS.

[Ippy  KpaTKOBpEMEHHOM  3arpsi3HEHHMH —  pa3Ipa)keHue
CIIM3UCTON OOOJIOYKH IJ1a3, 3aTPyAHEHHOE JbIXaHUE, TOJOBHBIC
00J11, TOLTHOTA, PBOTA.

Oxcuppl azoTa Peskoe pasgpakeHue JIETKMX M JBIXAaTEIbHBIX  IIYTEH,
BO3HMKHOBEHHE B  HHMX  BOCHAJUTEIBHBIX  IPOLIECCOB,
o0pa3oBaHHE  METIeMOIJIO0OMHA,  TOHIKEHHE  KPOBSHOTO
JABJICHUS.

Amomnuie
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INNEKMPOCMAHYUU.
PagyoakTHBHEIC H30TOIIBI
(cTpontus, 11e3usl, oa,
KoOanbTa, Maprania u jp.).
TepmanbHOE 3arpsi3HEHUE,
IMOBBIIIAIONIEE TOKCHYHOCTD
3arps3HUATEIICH, HAXOIAIINXCS
B BOJIE

VBenuueHue 3a00JIeBacMOCTHU 3JI0Ka4€CTBEHHBIMU
HOBoOOpa3zoBaHusiMu. Ilpu XpoHWYEeCKOM BO3JEHUCTBUU —
HapyIIeHHe HEPBHOU AESITeNTbHOCTH, (DYHKIIUU MONOBBIX JKeJe3,
KKT, opraHoB abIXaHusi, AESITEIbHOCTA CEPJICYHO-COCYAUCTOMN
CHCTEMEI.

Komounamaut uépnoii
Memanuypzuu.

Oxkcup yraepoaa, TMOKCH]T
Cepbl, bLIb, OKCUBI a30Ta,
CEPOBOJIOPOJI, AMMHAK.

YrieBogopopl, B T.4.
OeHzanupeH

[Mupuaun, 6en3on, Gpenon

A»po0301b Maprasua

A3p030Jb OKCHIa XpoMa

CoenuHeHNs BaHA IS

VY nereil — KaTap BEpXHHUX JbIXaTEIbHBIX IyTEW, BOCIAJICHUE
NErkuX, OPOHXUT, KOHBIOHKTUBUT, YXYJIIIEHHE (U3UIECKOTO
pa3BUTHUsT UM OOMIETO COCTOSHUSL 3/I0pOBbS, TOBBIIICHUE
3200JIEBa€MOCTH.

[ToBrieHNE 320601€BA€MOCTH U CMEPTHOCTH OT paka JIErKOro.

CunpHO BBIpRXKEHHOE paspakaromiee H OOIMIETOKCHYECKOE
NEUCTBHE HA CHUCTEMY KpPOBHM M LEHTPAIbHYK) HEPBHYIO
cuctemy. PazapaxkeHue BepXHHMX JbIXaTeNIbHBIX  IyTEH,
CIIM3UCTOM 00OJIOUKH IJI1a3, KOKHBIX TIOKPOBOB.

[TopaskeHre HEPBHOW CHCTEMBI, MOBBIIIEHHE 3a00JI€BAEMOCTH
MHEeBMOHMEH. Mopdoioruaeckue n3MeHEHUsT B KOpe TOJIOBHOTO
Mo3ra.

[ToBpiIeHNE 3200JI€BAEMOCTH M CMEPTHOCTU OT paka JETKOro,
XPOHUYECKOE BOCHAJICHHE [IbIXAaTeNbHBIX IMyTed. BiusHue Ha
cucteMy KpoBH. HapymieHne nesTenpbHOCTH — CEpAEHHO-
COCYJMCTON CUCTEMBIL.

Paznpaxenue BepxHUX [bIXaTeIbHbIX TyTeH. H3MeHeHue
n€royHol TKaHW. BriusHEE HA OOMEHHBIE TMPOILECCH U
LEHTPAJIIbHYIO HEPBHYIO CUCTEMY.

L{eéemnaa memannypeus.
Jlnokcu cepbl, OKCHUT
yriiepojia

Adp030J1 COCTMHEHUI
CBHUHIIA

Asp030J11 HUKEJS U €T0
COETUHEHUH

Aspo3onu kobanpTa

Pecniuparopusbie 3a00neBaHus.

[loHmkeHne aKkTUBHOCTH SH3UMOB, HW3MEHEHHME 3alIUTHBIX
MEXaHU3MOB opraHusma. QOYHKIHMOHAJIbHBIE U OPraHUYECKHUE
HapylIEHUs CepACYHO-COCYaUCTOM cucrteMbl. llopaxenus
HEPBHOM cUCTeMBbl. PaccTpolicTBa IICUXUKH, HAPYLICHUE XOJa
CHUHTE3a PHK. bricTpas YTOMJISIEMOCTb, BSUIOCTb.
QyHKIMOHAIBHBIE  HapylleHus nedeHd, 1nodek, JKKT.
[ToBpimieHne  3a00JIEBA€MOCTH  pakOM  IOYEK, JKEIyJKa,
KkuieyHuka. HakoruieHue B opraHusme CBHHLA (B KOCTSX,
KpoBH, Moue). CokpallieHne

IIPOJODKUTEIBHOCTH  KU3HU. CBUHIOBasT  MHTOKCHKALMS
BIUIOTh /10 JIETAJIbHBIX UCXO/O0B.

CunpHOE nelcTBUE HAa KPOBETBOPHYIO CHCTEMY, BO3JCHCTBHE
Ha  LEHTPAIbHYIO HEPBHYIO CUCTEMY. N3menenue
nepupepudeckoil KpOBH, CEpIACYHO-COCYAUCTAas TaTOJIOTHS,
¢dbyukuronansHbie pacctporictBa [IHC. XKemymouHo-kuieuHbie
3a00JIeBaHusl, pa3BUTHE AJUIEPTHMUYECKUX 3a00JieBaHUH, pak
JIETKOTO.

WN3menenne  mokasaTtened  KpOBH,  OpraHoB  JIbIXaHUS,
¢buznonornyeckue U OUOXMMHUYECKHE CABUTU B CEpICUHO-
COCYIMCTOMN CUCTEME. [ToBbiIEHUE IIPOHULIAEMOCTHU
KaluJUISIPOB, OTEK JIETKUX, JEMOYHbIE KPOBOTEUECHUS.
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®dTOp ra3000pa3HbI,
(bTOpHCTHIN BOJIOPOL,
¢bTopuabl KPEMHHUS U
AJIFOMUHUS

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

PryTs, €€ HEOprannueckue u
OpPraHUYECKUE COETUHEHUS

[loBpiieHHast  3a00JIeBa€MOCTh  OpOHXWUTaMH, OYaroBbHIMHU
ITHEBMOHMSIMHM, PAaKOM OpPraHOB JbIXaHWsI, IIE€UYEHH, KEIUHBIX
IyTeH, IPSAMOM KHILKH, MO4YEBOro Iy3bIps. Pasapakenune
CIIM3UCTBIX 000JIOUEK ABIXAaTENbHBIX yTEeH U IJ1a3.

[Ippy XpOHMYECKOM BO3JEUCTBUM MAJbIX KOHLEHTpauui
COoeMHEHMH (¢Topa — OTpaBICHMS, CONPOBOXKAAIOLINECS
HOCOBBIMM  KPOBOTCYECHMSMH, H3BSA3BICHUEM  CIM3HCTOU

000JI0YKH HOCA, yIyIIUIMBBIM KallLIEM.

@ir00po3 (0OBI3BECTBIIEHUE KOCTEH, CYXOXKHWIUH, XPYHKOCTb
KOCTEH, YIUIOTHEHHE KOCTHOTO BEILIECTBA).

VYV nereit — yxynameHue (GU3MUECKOTO pPa3BHUTHs, CHUKCHUE
reMorjao0MHa, CrieU(pUUECcKUe MOPaXKEeHUs KOXKU.

[ToBbIIeHHE 320071€BAEMOCTH M CMEPTHOCTH OT paKa JIETKOTO.

Hakonnenue B opranusme pTyTd (B Mo3re, cepiaue, JETKUX,
MOYKAX, MIEUYEHH, MOJKEITyT0UHOM Kelle3e, MBIIIEYHON TKaHU).
HepBHo-nicuxuueckue HapymeHus. OcTpoe M XpOHHMUYECKOE

OTpaBJICHHE — MEpPKypH3M, COIPOBOXKIAIOIICEeCS OOMICH
C1aboCThI0, TOJIOBHOW OONbI0, TOIIHOTOM, KEIyJAO04HO-
KHMIIIEYHBIMHU paccTpoiicTBaMu, Pa3IpaKUTEIILHOCTHIO,
MOBBIICHHOW  BO30yJIMMOCTBIO, a TaKkKe COHJIUBOCTHIO,

araTtue, SMOUMOHAIBHOW HEYCTOMYMBOCTBIO, TMOHMKEHUEM
MaMsTH, 001Iei 3aTOPMOKEHHOCTHIO.

HNHTOKCHKAIIHA, JIEUCTBYIOIIAS Ha MOYKH, OpraHbl
numieBapenusi, [IIHC, cepaue. HeoOpatumeie nopakenust [THC
M MO3ra C T[apajiu4yamd, HApYUIEHUSAMU KOOPIWHALIMHU
JIBIDKEHUN,  pacCTpOMCTBOM  3pEHMs, IIOTEpPEH  ciyxa,
CEePhE3HBIMU  TICUXWYECKMMH  OTKJIOHEHHSMH  (00JIe3HBb
Munamara). Imerotcst cBefenus o npucyrctsuu pryta B JTHK.
[Ipennonaraercs BIMAHWE HA CHUHTE3 IPOTEUHOB, IEpeaavy
HaciencTBeHHOW — uHpopmanuu. Choyyam  «BpOXKIEHHON
Oonmesnn MwuHamaTa y TpPYIHBIX JIeTed C MO3TOBBIMHU
HapyleHusMHu (Tapajnyd, TCHUXUYecKas HEeMOIHOIEHHOCTD,
MOTEPS 3PEHHUSL U CIIyXa).

Hegpmenepepabamuvigarowyan
HPOMbBIUIEHHOCHb
CepoBo10po/1, TUOKCH]T CEPHI,
OKCHJI YTJIepo/ia, aMMHaK,
KHUPHBIE KUCIOTHI, mapaduH

Bmusane wa IHHC wu cepaeyHO-COCYANCTYIHO  CHCTEMY.
[Topaxxenne mneuenn, KKT, snmokpuHHOoro ammapara. [Ipu
XpOHUYECKOM  BO3JCMCTBMM  MajblX  KOHLIEHTpauUMd  —
U3MEHEHUE CBETOBOM  4YYBCTBUTEIBHOCTH  TJjla3a |
SJIEKTPUYECKONH  aKTHBHOCTH  MO3ra,  (YHKLIMOHAJIbHbIC
paccTpOKCTBa HEPBHOW CHCTEMBI.

Ilpeonpuamusn no
npou3e00cmay
CUHMEMU4eCcKo20 60J10KHA,
naacmmacc

BbIOpOCHI ClI0KHOTO
XUMHUYECKOTO COCTaBa:
XJIOPBHHMUII, TUXJIOPITAH,
METHJIMETaKpUiIaT, METaHoM,
XJIOp, OCH301, TUBUHWUII,
KaJIMUM, TTBLTb

[ToBbIIEHHE CMEPTHOCTH OT KOpPOHApHOW OO0NEe3HU Ccepala.

VYBenuueHue 3a00/I€Ba€MOCTH TPHUMNINOM H  ITHEBMOHHUEH.
[TopaxeHnue HEPBHOM CHCTEMBI, COIIPOBOXKAAIOIIIEECS
TOJIOBOKPYKEHUEM, OECCOHHHIICH. YBenuuenue

3a00J1€Ba€MOCTH 3JI0KaYECTBEHHBIMU HOBOOOPA30BAHUSIMH.

Ilpeonpuamus no
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npPoU3800CcmaEy neCmuyudos
[Tapbl pTyTH, MBIIIBSIK,
(dbocreH, CHHUIIbHAS KUCJIOTA,
KaJIMH, CBUHEL], CEJIEH, XJIOP,
6enH30u1, kKapoodoc

[ToBbliieHne 3a0071€Ba€MOCTH BEPXHUX [BIXATENbHBIX MyTEH.
[loBpiieHHast 3a00J1€Ba€MOCTh pPAaKOM OPTraHOB JIbIXaHUS,
TUM(ATHIECKON CUCTEMBI.

AemomoobunvHblil
mpancnopm
YrieBonopopl, B T.4.
OeH3anmupeH

Oxkcun yranepona CO

OKkcunnl a3oTa

Jlnokcup cepbl

PasnpakxeHne [npIXxaTenbHbIX IyTEH, TMOSABIEHUE TOILIHOTHI,
TOJIOBOKPY’KEHUSI, paCCTPOIMCTBA JIbIXaHUSI U KPOBOOOpAIECHUS.
IloHmkeHHEe MMMYHOJIOTMYECKOM aAKTHBHOCTH OpraHU3Ma,
BO3HHUKHOBEHHE 3JI0KaUE€CTBEHHBIX HOBOOOPa30BaHUIA.

brnokupoBanne remoriiobmHa B KpPOBH C 00Opa3oBaHHEM
KapOOKCUTEMOTIIOOMHA W CHIKEHHEM CIOCOOHOCTH KpPOBU K
MEPEHOCY KHUCIOpOJa M3 JIETKUX K TKaHAM Tena. IIpuctynsl
KOPOHApHON HEJIOCTATOYHOCTH, CTEHOKapIUU U Aaxke UHPApKT
muokapaa. [Ipu koHuenTpaun kapookcuremorioduna 3-4 % -
HapylIeHUe 3pUTEILHOTO0 BOCHPUSATHS, TOBPEXKIECHHUE HEPBHOM

cucreMbl. HapymieHne OOMEHHBIX TIPOLIECCOB OpraHU3Ma,
(YHKIIMOHATILHOTO COCTOSTHUS [HHC (mcuxugeckue
OTKJIOHCHUS, YTHCTCHUEC TKAHCBOT' O I[I:IXB.HI/IH).

Pe3koe paznmpaxenwe JErKUX ©  JbIXATENBHBIX  MYTEH,
BO3HUKHOBCHUEC B HUX BOCHAJINTCIIbHBIX mponeccos,
oOpa3oBaHWE€  METTeMOIVIOOMHA, TIOHI)KEHHE  KPOBSHOTO
JaBJICHUA, TOJIOBOKPYKCHUC, noTepA CO3HaHHA, pBOTA,
OJIBIIIIKA.

VY nereil — CHMXKEHHE IbIXaTEIbHON (DYHKIMH, TOBBIIICHHE
pecriupaTopHOil  3a0osieBaeMocTH. PaznpakeHune CIM3UCTOU

O0OJIOYKM TJa3, XPOHUYECKHE W3MEHEHHs B JETKUX U
BOCHAJIUTENbHBIE MPOLECCHl B HHUX, a B KOMOHMHALUU C
NEMCTBUEM  MHKPOOPraHM3MOB — YCKOPEHHME  pa3BUTHS
JIETOYHBIX OMYXOJICH.

Ilpeonpuamusa no

npou3e00cmey yemenma

IIb1b, coneprxkamas okcuasl | IloBbimenne 3200J1eBa€MOCTH OpraHoB JIbIXaHMS,

KPEMHHSI, KaJIbIIUs, MarHHSI,
KeJje3a, MBIIIbSK, PTYTh,
CBUHEII, PTOPHUCTHIC
COCIMHEHHUSI

MUIICBapEHUs, ropia, Hoca, yxa, CIM3UCTOM Tja3. KoxHbie
3a0oneBanus. AcOecto3. [loBbllnieHue 3a00JIEBAEMOCTA U
CMEPTHOCTH OT paka JIETKOro.

Ilpeonpuamus no
npouseoocmey acoecma u
acbouemenma
AcOecToBas IIbLIb,
coJiepkariasi BOJIOKHA
acbecra

Acbecto3. IloBbimieHne 3a00/1I€Ba€MOCTH PAKOM  JIETKOTO,
OpOHXOB, MIIEBO/IA, XKETyKa U JIp. Jokanuil. Pudpo3 nE€rkux.

IIpeonpuamus no
npouzeoocmey acgansma
[Tb1b, caxa, comepixanias
OeH3anupeH, mapsl OUTYMOB,
JMOKCH]I CEpPHI

[ToBrImIeHHE 3a00JIEBAEMOCTH paKoMm.

Ilpeonpuamusa no
npou3e00cmey uzgecmu
[Tbu1H, OeH3anmpeH

3a0osieBaHUs BEPXHHUX [bIXaTEJIbHBIX MyTEH, rja3, CHUIIMKO3,
pax.
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310poBbe Yeno0BeKka

[Tpuctynas kK pacCMOTPEHUIO BOMPOCOB BiMstHUsA 3arpsisHeHns OC Ha 370pOBbe HacelICHUS,
HEOOXOJMMO OCTAaHOBUTHCS Ha TIOHATUU «300poebe». CoriacHo ompeaenenuto BO3, mon
310POBbEM IIOHUMACTCSI COCTOSHHUE TIOJHOTO (PH3MYECKOro, JYXOBHOTO M COITMAIBLHOTO
Onmaromnoinyuus, a He TOJbKO OTCYTCTBHE OOJE3HU U (PU3UUECKHUX /1e(EKTOB, KaK 3TO JOCTATOYHO
IIMPOKO PACHPOCTPAHEHO B OOIIECTBEHHOM CO3HAHUHU. B MeIHMKO-OMOIOTHYECKHX MCCIEIOBAHUIX
JUTSL OLEHKU 3J0POBbS MCIIOJIB3YIOT MOKa3aTenu (U3MYecKOro pa3BuTHsa. DyHKIUU opraHu3Ma
OIICHUBAIOT MO TMOKa3aTeNsaM (PU3UIECKON W YMCTBEHHOW pabOTOCIIOCOOHOCTH, a aIanTallMOHHbIE
pe3epBBI — MO MOKa3aTeNsIM OMOXUMHUYECKOT0, TOPMOHAIBHOTO U HIMMYHHOTO CTaTyCOB.

B mocieiHue To/bI CYIIECTBEHHO H3MEHIUTUCH TTOKA3aTeIIN 3/I0POBbS HACCIICHUS:

e  ClOXHJICS HOBBIM HEAITUIEMHUYECKUH THII ITATOJIOTHH.

e [Ipousonun xapakTepHbie JeMorpaduueckue u3MeHeHus (IocTapeHue, CABUTH B CTPYKTYpe
CMEPTHOCTH).

e Ompexnenuics psa  3a00JieBaHWN, HWMEIONIMX BBICOKHE YpOBHH (OOJIG3HH CHCTEMBI
KpOBOOOpaIlleHHs, XpOHWYECKHe Hecrnenuduueckue OOJIE3HU OpPraHoB  JIBIXaHUS,
HECYACTHBIC CIy4yau, OTPABJICHHUS, TPABMBI H T.JI.).

e Brigenunachk rpynmna BaXHBIX, paHee PEIKO BCTPEYABIIUXCS 3a00NIeBaHUN (PHAOKPUHHBIC,
aJJICPrUYeCcKue, BPOXKIAECHHBIE TIOPOKH, 00JIE3HH UMMYHHOH CHCTEMBI | JIp.).

e Bo3spocia 3a0071€eBaeMOCTh HEKOTOPHIMH MH(PEKIIMOHHBIMU 00JIe3HAMU (KOPBIO, TudTepueH,
rematutoMm b, aneHoBHpycaMu U Tp.).

e Croxuiiack TeHICHIUS (HOPMUPOBAHHUS MHOKECTBEHHOM ITaTOJIOTHH.

q)aKTopr, BJAUAIOIINEC HA 3J0POBbE U MPOJO/IKHTC/IBHOCTD )KM3HHU Y€JI0BCKA.

@akTopsl, BIUAIOIINE HA [Ipumepnas
3JI0pOBbE YETIOBEKA noist pakropa I'pymnmsl hakTOpOB pHCKa
Kypenue 31m0ynoTpediieHue AJIKOT0JIEM
O06pa3 xu3Hu YP ’ yHotp ’
49-53 HEMPaBWIBHOE THUTAHHWE, BPEIHBIE YCIOBHUS Tpy.a,

CTPECCOBBIC CUTyal1u, TUIIOAMHaMU, IIJIOXHE
MaTepHaIbHO-OBITOBBIE  YCIIOBHS,  YIOTpeOIeHUE
HAapKOTHUKOB, HEMPOYHOCTh CeMeH, OIUHOYECTBO,
HU3KUH 00pa3oBaTeNbHBI M KYJIbTYpHBIH YPOBEHBD,
Ype3MEepHO BBICOKHI YPOBEHb ypOaHU3AINH

I'eneruka (6uonorus) [TpenpacnonoxeHHOCTh K HACJIeICTBEHHBIM
4eJiIoBeKa 18-22 00s1€3HIM

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

3apaBOOXpaHEHUE 8-10 HeadhdpextuBHOCTD TPOPUITAKTHISCKUX

MEpONPUATHI, HU3KOE Ka4e€CTBO MEAULIMHCKON
MTOMOILIHA, HECBOEBPEMEHHOCTD €€ OKa3aHMsI

Wtak, HanOosblllee BIUSHUE HA COCTOSIHUE 370POBBSl OKasbIBaeT 0fpa3z icuznu. OT HEro
3aBHCHUT TMOYTH IOJIOBHHA BCEX CIy4yaeB 3a00JE€BaHUU. 3aTeM IO CTENEHH 3HAYUMOCTH CIEIYIOT
coCmosAHUE CPedbl HCUHE)EAMENbHOCHU He106eKa N HACIe0CMEEHHOCHb.

B Poccun cmepTHOCTB AeTeli B Bo3pacTe OT 1 10 4 JieT Bhllle, 4YeM B Pa3BUTHIX CTpaHax, B 4-
5 pa3. 3aMEeTHO yMEHBIIAETCs MOKa3aTelb MPOJOJDKUTEIbHOCTH KU3HH. Eciau B Havane 70-x rogoB
MPOJOKUTEIBHOCTD KU3HU POCCUSH OblLIa MPUMEPHO Ha 2 rojia HUXKE, YEM B PA3BUTHIX CTPAaHAX
EBpomnbl, CeBepHoil AMepuku, ABCTpanuu W SMOHMM, TO B HAcTOALIEE BpeMs 3Ta pPa3HULA
cocrasisieT 8 - 10 ner. B Hacrosiiee BpeMsi My>KUMHBI )KUBYT B cpeHeM 57 - 58 neT, xeHuuHs! 70
- 71 roxg — nocnenHee Mecto B EBpore.
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PacTér cMepTHOCTH OT O0Jie3HEN, MPUUMHHO CBSI3aHHBIX C YXYALIAIOLIEHCS SKOIOrHYeCcKOi
cuTyauuei (ocTpble pecupaTopHble 3a00JeBaHUs, BPOXKACHHBIE aHOMAJIMH, aHEMUS, JEHKEeMus),
OT HOBOOOpPa30BaHUH.

Bansinue 3arpssHeHusi aTMoc¢epHOro Bo31yxa Ha 310pOBbe HACETCHHSA

B Poccuu Tonpko 15 % ropokaH mpokUBarOT Ha TEPPUTOPUAX C JOMYCTHUMBIM YPOBHEM
3arpsi3HeHUst atMocdepsl. 3arpszHeHueM atmocepsl o0ycioiaeHo okosno 20 — 30 % ob6mux
3a00JIeBaHUI HACcEJIEHUs! MPOMBILIUIEHHBIX [IEHTPOB.

OOBbeKTUBHBIE MPUYMHBI OMACHOCTH BO3JEHCTBUS 3arpsA3HEHHOTO aTMOC(HEPHOro BO3AyXa
Ha 3/I0pPOBbE HACEICHMUS:

1. pasznoobpazue 3acpsaznenuti. KoMOMHUpOBaHHOE AEHCTBHE aTMOC(HEpPHBIX 3arpsi3HUTENCH
MO>KET IPUBECTU K YCUJIEHUIO BBI3bIBAEMBIX UMM TOKCUYECKHX 3P ()EKTOB.

2. OaumenvHocmb 8030eticmeus. YenoBek 3a cyTKu BabsixaeT a0 20 Teic. 1 Bosayxa. Jlaxke
HEe3HAauYuTeJbHble KOHUEHTpauuu 3B npu TakoM o00BEME [bIXaHUS MOTYT HPHUBECTU K
TOKCHUYECKH 3HAUMMOMY ITOCTYIUIEHHIO BPEHBIX BEIIECTB B OPraHU3M.

3. HenocpedcmeenHwlli 00CMyn 3az2pA3HUmeneli 60 6HYMPEHHIOW cpedy opeanuzma. Bo3myx
IIPY JbIXaHUM BXOJUT B KOHTAKT C KPOBBIO, B KOTOPOH pPACTBOPSIETCA IOYTU BCE, UYTO
IIPUCYTCTBYET B Bo3ayxe. M3 nérkux KpoBb MocTynaeTr B OOJIBIION Kpyr KPOBOOOpAIIECHHUS,
MUHY$ TaKOH JI€TOKCUKALIMOHHBIN Oapbep, Kak NeueHb.

B nentpax uépnoit Mmetaimypruu (rr. Marnutoropek, H. Taruin, HoBoky3Heuk u ap.) oOrmiast
3a00J1€Ba€MOCTh KaK JI€TCKOro, TaK M B3pocioro HaceneHuss noutd Ha 40 % Belme, 4eM B
OTHOCHUTENIbHO «YMCThIX» roponax. IlpoxuBanue B ropojgax ¢ MNpeANpUATUAIMU HEPTEXUMUU U
oprannueckoro cunresa (Crepiutamak, Yda u 1p.) BeA€T K YyBEIUYEHHIO 3a00JI€BaEMOCTH,
IIPEUMYIIECTBEHHO JieTell, OpOHXHaIbHOM acTMOM (B 2 — 3 pa3a) U aJJIEpruu4ecKUM MOPaKEHUSIMU
KOXH U CIM3UCTBIX 00omouek (B 1,5 — 2 paza).

CraTucTHYECKH JIOCTOBEpHAsli 3aBUCHMOCTb OT 3arpsi3HEHUsT aTMOC(EPHOTO BO3ayXa
yCTaHOBJIEHa AJis 3a00JieBaHUM OpOHXMTOM, THEBMOHHMEW, a TaKKe AJIS OCTPBIX PECIUPATOPHBIX
3a0osieBaHui. 3arps3HEHUs aTMOC(EpHOro BO3/yXa BIMSIOT Ha PE3UCTEHTHOCTH (yCTOMYMBOCTB)
OpraHu3Ma, 4To MpOSBISIETCS B pocTe MH(EKUMOHHBIX 3a0ojeBaHMi. MIMEIOTCS IOCTOBEpHBIE
CBEJICHUS O BIMSHHM 3arps3HEHHH Ha MPOJOJKUTEIbHOCTh 3abosieBaHuil. Tak, pecnupaTopHOe
3a0osieBaHue y JIeTel, MPOKUBAOILIMX B 3arpsA3HEHHBIX palloHaX, UIUTCS B 2-2,5 pa3a JoJjblle, YeM
y ZieTel, MPOKMUBAIOIINX Ha OTHOCUTENIbHO YHUCTBIX TEPPUTOPHUSIX.

ITo nanueiM BbIOOpOUHOTO 0OCnenoBaHus 33 ropoaoB Poccuu, B ropogax ¢ MOBBIIIEHHBIM
YPOBHEM 3arpsi3HEHUs] Cpe/iHee YHMCIIo 3a00JeBaHUIl OpraHoB JpIXaHUs yBenunuuBaeTcs Ha 41 %,
CepJICYHO-COCYyIUCTO cuctemMbl — Ha 132 %, Oone3neid koxu — Ha 176 % wu uwmcno
37I0Ka4€CTBEHHBIX HOBOOOpazoBaHuil — Ha 35 %. MHorouucieHHple ucciae10BaHus, IPOBEAEHHbBIE B
IIOCJIEAHUE TOMBI, CBUJETEIBCTBYIOT O TOM, YTO Yy AETEH, NIPOKUBAIOLIMX B pallOHaX C BBICOKHM
YpPOBHEM 3arpsi3HeHuss aTMOC(EpHOro BO3/AyXa, OTMEYAeTCs HHU3KUHA YpPOBEHb (HHU3MUECKOTO
pa3BUTHS.

CunbHbIM  (DaKTOpPOM, BIHAIOIIMM Ha OO0mIyl0 3a00jieBaeéMOCTb JIeTell, NpU3HAETCS
COJIEp’KaHUE OKCHJA yriiepoJa B Bo3nyxe. MImMeroTcs cBeneHus, 4To Npu yBEIMUYEHUU COLEPKaHUS
CO ¢ 6,5 no 12 IIIK ypoBeHb 3a0071€Ba€MOCTH JCTEH YBEINUUBACTCA B 2 pasa.

Boznyx ocpeqHEHHOIO MUPOBOTO TOPOAA UMEET KOHLIEHTPALMIO IIblIU IIpuMepHO B 150 pa3
Oosiee BBICOKYIO, YeM BO3AYyX HaJ OKeaHOM U B 15 pa3 Oosbliylo, 4eM BO3JIyX B CEJIbCKOU
MecTHOCTHU. [IbUTb OKa3bIBaET BIMSHUE HA OPraHbl JbIXaHUS, PAAHALMOHHBIA U TEIJIOBOM OanaHc,
ABIIETCS SApaMU KOHJEHCAlMM JUIsl OCAaJKOB, Ha €€ MOBEPXHOCTH KOHILIEHTPUPYIOTCS MHOTHE
BpeJIHbIE BellecTBa. B 3ToM oTHOmIeHUH Hanbosiee onacHa i 4eJI0BeKa U JIp. OPraHu3MOB MeJKast
neb. OHa oboramieHa cyib(araMyd CBHUHIIOM, MBIIIBSIKOM, KaJMHUEM, IUHKOM. beH3anmupeH B
Bo3yxe Ha 90 % cBsA3aH C YaCTULIAMH MbLUIH.

[To naHHBIM aMepuKaHCKHX Yu€HBIX, 10 90 % Bcex pakoBbIX 3a00J€BaHHUIl CBS3aHO C
HeOnaronpustHoit OC.

He tonpko Oen3(a)mupeH, HO U MPOMBIIIIEHHAS TBLIb, TUOKCH]] a30Ta CIIOCOOHBI BBI3HIBATH
OHKOJIOTHYecKHe 3a00JieBaHMs, €CIM KOHIEHTpauus jJoboro u3 Hux npesbimaer 2 IIJIK. Oto
00CTOSITENILCTBO 3aciy’KMBAaeT 0COOOro BHUMAaHMs, TaK KaK YCTONYMBBIA pOCT KOHLEHTpaLuil
JUOKCUAA a30Ta B aTMOC(EpHOM BO3IyXe TOpOJOB OOYCIIOBJIEH POCTOM IapKka aBTOMOOWIIEH,
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BBIOpOCHI OT KOTOpbIX Oosee yeM B 150 roponmax Poccun yke NpEeBBIIAIOT MPOMBILUICHHBIE
BBIOPOCHI.

[To ogaum nmanHbIM, B Poccuu MOXHO cuuTath 310poBbIMH OKOJIO 20% nHacenmenus. Ilo
apyrum, 15% poccusiH cuuTaroT ce0sl 310pOBbIMU U JIHIIb 5% TaKOBBIMHM HA CAMOM JIJI€ SIBJISFOTCSI.

OCHOBHBIMH  XMMHYECKHM  NPHMeECSIMHM, 3arpsi3HAKIIUMH  atMochepy U
OKa3bIBAIOUIMMHM HauOoJblliee OTPULATENIbHOE BIMSHUE Ha KauecTBO BO3AyXa, SBISIFOTCS
CJIEYIOINE BEUIECTBA:

CO u CO; - 50 %,

SO, — 16 %,

NOx (NO, NO,, N,O) — 14 %,

JeTy4re OpraHu4ecKre coenHeHus (Metan, 6eH3o, xaoppTopyrieposl, hpenon) — 15 %,

B3BCIIIEHHBIC YAaCTHIIBI (ITbUIb, Ca)ka, acOECT, COJIM CBUHIIA, MBIIIBSIK, CEpHAs KUCIOTa) — 5
%.

Kpowme Toro, B atMmocdepe coneprarcs

(bOTOXMMHUYECKUE OKUCIUTENH (030H, IEPEKUCHh BOOPOAa, (OpMabAeTi),

rajioressl (xJyop, ¢pTop),

palmoaKTUBHBIE BellecTBa (pagoH-222, ctpoHuii-90, mrytoHnii-239),

a TaKXKe YPE3BBIUAMHO OTACHBIC BEIIECTBA — CYMEPIKOTOKCUKAHTHI (TMOKCHUHBI, OCH3aIUPEH,
JIT, rexcaxmopuukiorekcan, N-HUTPO3OAUMETUIAMUH, TPUXJIOPAU(DEHW, TeHTaxXJIOpAu(EHN).
YacTh 3THX BEIIECTB BBIJCISICTCS B MPOLIECCE CKUTAHHUS Mycopa HpPH HEIOCTATOYHO BBICOKOM
TeMIiepartype.

3arps3HUTENSIME BO3/yXa TaKXKe SBJSIOTCS TEII0, IITyM, BHOpaIus W DJIEKTPOMAarHUTHBIC
BOJIHBI.

Oxkcuo yznepooa (CO) — OecuBeTHBIA ra3, HE WMEIOIIUN 3araxa, W3BECTEH TaKKe O]
Ha3BaHHUEM «yTapHbIi ra3y. Obpasyercs B pe3ylbTaTe HEMOIHOTO CTOPaHUsl HCKOMIAEMOTo TOILIMBA
(yrms1, HedTH, Ta3a) B yCIOBUAX HEIOCTATKa KHCIOPOJa W MPH HU3KOM Temmeparype. Exxeromnbie
NOCTYIUIEHUs1 B aTMocdepy Bo BcéM Mupe oueHuBarorcs B 400 muH. T. Ilpu stom 65% ot Bcex
BBIOPOCOB IPUXOIUTCS HAa TpaHCHOPT, 21% - Ha Menkux norpeduteneit u ObITOBON cexTop, 14% -
Ha IIPOMBILUICHHOCTb. [Ipy BIIbIXaHUU yrapHbId a3 3a CYET UMEIOLLEKCS B €r0 MOJIEKYJIE TPOMHOMN
cBs13u C=0 o0paszyeT mpoyHble KOMITJICKCHBIE COSIMHEHHS C TEMOTIIO0OMHOM KPOBH Y€JIOBEKa U TEM
camMbIM OJIOKUPYET MOCTYIJICHHE KUCIOpO/a B KPOBb. JTO BBI3BIBAET I'OJIOBHBIE OOJIH, TOLIHOTY, a
npu 6oiee BBICOKOW KOHLIEHTPAIIMH CMEPTh.

Maxkcumanshas pasosag [1JJK CO — 5 mr/m?, a cpeanecyrounas — 3 mr/m°. Ilpu 14 mr/m?
BO3PAaCTaeT BEPOATHOCTH CMEPTH OT HH(MApKTa MHUOKapAa. Takue KOHUEHTpPAIMU 4YacTo
HAOMIOIAIOTCS B 4achl MUK HA TPAHCIOPTE WM NpU HHBEpPCHsX (T.e. B YCJIOBHSX CJaboro
BO3AYIIHOTO0 0OMeHa), 6JaronpusATCTBYIOIUX BOZHUKHOBEHUIO CMOTa.

YMeHblIeHne BHIOPOCOB YyrapHOTO raza JOCTUraeTcs MyTEM JOXKHUTaHUsl OTXOASIIUX ra30B U
MCIIOJIb30BAHUSA AJIbTEPHATUBHBIX UCTOYHUKOB TOIUIMBA.

Juokcuo cepvt SO, , v CEPHUCTBHIA aHTHIPHUI — OCCIIBETHBIM Ta3 ¢ PE3KUM 3aIlaxoM.
OOpasyeTcst B MpoLEcce CrOpPaHUsl CEpOCOEPKAIIUX HCKOMAEMBbIX BHIOB TOIUIMBA, B OCHOBHOM
yIias, a Takke Mpu mnepepaboTke cepHUCTHIX pya. OH B MepBYH oOudepelb YydyacTBYEeT B
(hOpMUPOBAHUN KHUCIOTHBIX NOXIeH. OOmeMupoBoil BEIOpOC MTuoKcHaa cepbl oreHnBaetcs B 120
MJIH. T B roj. KoHleHTpanus AuOKcHIa cepbl 0COOGHHO BeJMKa B pallOHAX, IJIe PACIIOJIONKEHbI
KPYITHBIE TETJIOBBIE CTAHIIMU, METAJUTYPTUUYECKUE U TOPHO-000TaTUTEIHHBIC 3aBOJIBI.

MaxkcumansHas paszopas I1JIK mis quokcuna cepbl cocrasuser 0,5 Mr/mM°, a cpeiHecyTouHas
— 0,05 mMr/nm’.

JlnutenbHOE BO3JIEWCTBHE NMOKCHA CEpbl HA YEJIOBEKAa MPUBOAUT BHAYalle K IMOTEpe
BKYCOBBIX OIIYIIEHUH, CTECHEHHOMY IBIXaHHUIO, a 3aTEM — K BOCIAJICHUIO WIH OTEKY JIETKHX,
nepedosiM B CepAeYHON NIEATENbHOCTH, HAPYIICHUIO KPOBOOOpPAIIEHHS M OCTAHOBKE JIBIXaHUSI.
PacTenus ropazio 4yBCTBUTEIbHEE K BO3JCHCTBUIO IMOKCUAA CEPBI, YEM YeJIOBEK. TaK, JIMCTOBbIE
IUIACTUHKHA PACTeHWH, MpOU3pacTalOlMX HAa PACCTOSHUM MeHee | KM OT NpeanpusTUi,
BBIOPACBIBAIOIINX JTUOKCHUJ CEpPbl, OOBIYHO T'YCTO YCESIHBl MEIKMMH HEKPOTHYCCKUMH ISATHAMH,
00pa30BaBUIMMHUCS B MECTaX OCEAAHUS Karelb CEPHOI KUCIIOTHI.
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Okcuovt azoma (0OKcuo u OuoOKcuo azoma) — Ta3000pa3HbIC BEHICCTBA, OOBEAMHSIIOTCS
onHoil obmeit gopmymnoii NOx. Oxcua azota oOpaszyeTcss MpU BCeX MpoIeccax TOPEeHUsi, OH
JIOCTATOYHO OBICTPO OKUCISETCS 10 TUOKCH]IA, KOTOPBIM MPEACTaBiIsIeT cOO0N KpacHO-OyphIil ra3 ¢
HEMPUATHBIM 3allaxoM, CHJIbHO JEHCTBYIOIIMH Ha CIM3HMCThIE OOOJIOYKM uenoBeka. Uem BbllIe
TeMIepaTypa CropaHusi, TEM UHTEHCHBHEE UAET 00pa30BaHUE OKCHUJIOB a30Ta.

JlpyruM HCTOYHUKOM OKCHIOB a30Ta SIBJISIOTCS HPEANPUATHS, MPOU3BOMAALIME a30THHIC
ya0OpeHusi,  a30THYI0 KHCJIOTYy W HUTpPAThl, AHWJIMHOBBIE KpaCUTENIHU, HUTPOCOEIUHEHUS,
BUCKO3HBIM MENK, wnemwtyaouns. KoinmdyecTBO OKCHIOB a30Ta, IOCTYMNAOLIMX B aTMmocdepy,
coctaBisieT 65 MiaH. T B roa. OT o00mero KoiawdecTBa BHIOpAChHIBAEMBIX OKCHIOB a30Ta Ha
tpa"cnopt npuxoxurcs 40 (55) %, Ha sHepretuky — 30 %, ocTampHOE — Ha IIPOMBIIIJICHHbIE
TPEIIPUSITHSL.

Oxcuibl a30Ta SABISAIOTCS UCTOYHUKOM KUCIIOTHBIX A0xkeil. Kpome Toro, mpu MHTEHCUBHOM
COJTHEYHOM OOJIy4eHHMH MPOTEKa0T (POTOXMMHUYECKHE PEaKLUU OKCHAOB a30Ta C HECTOPEBIIMMHU
OCH3MHOBBIMHM MapaMU U JIPYTMMHU YIJIEBOJOpPOJaMH C OOpa30BaHHMEM O30HA (TaK Ha3bIBaeMbIii
(GOTOXMMHYECKUN CMOT B BUJIE KPaCHO-OypOil IBIMKH).

Makcumanbhas pasosas [IJIK quokcuma asora cocrasisier 0,085 mr/m’, a cpeanecyTouHas
— 0,04 mr/v’. Tlpu konuenTpauusx cebime 0,15 MIr/M® BO3HMKAOT OCTpbIe 3a00JIEBaHUsS OPraHOB
JbIxaHus (OpoHxonmHeBMOHU). [Ipy 0CTpOM OTpaBICHUM TUOKCHUIOM a30Ta MOXKET Pa3BUTHCS OTEK
nérkux. [Ipu3HakaMu XpOHMYECKOTO OTPaBJICHUS SIBJISIFOTCS TOJIOBHBIE 00y, OECCOHHMIIA,
paszipaskeHHe CIM3UCTBIX 000T0YEK.

Yeneso00opoowvt — xummnueckue coerrHEeHHs yriiepoaa U BoAaopoaa. K HUM OTHOCAT ThICSYU
PasIMYHBIX 3arps3HAIOMUX aTtMochepy BEIIECTB, COACPIKALIMXCS B HECTOpEBIIEM OCH3HHE,
KHUIIKOCTSAX, TPUMEHAEMBIX B XHMYHCTKE, MPOMBIIUICHHBIX pPACTBOPUTENSX H T.JA. MHOTHE
YTJIEBOIOPO/IbI ONAcHbI camu 1o cede. Hanpumep, 6eH3011, 0IMH U3 KOMIIOHEHTOB OEH3MHA, MOXKET
BbI3BaTh JielikeMuio, a rexcaH — Tspk€nble nopaxenus L[HC. Byraguen sBisieTcs CHIBHBIM

KAHILIEPOT€HOM.
OO0memMnpoBbIie BHIOPOCHI B aTMOC(epy INIaBHbIX 3arpsi3HUTEJIei, MITH.T:
Okcupa yriepoaa 370-400
Jwnoxcnn cepsl 200
Oxkcuabl a30Ta 65-90
Yraeroaopo bl 55

OCHOBHBIMU UCTOYHUKAMHU HOCTYIUICHUS HPOMbBIULIEHHON nblau B aTMOc(hepy sBISIOTCS
TOC, notpedastonye yroib BHICOKOW 307bHOCTH, 00OraTuTenbHble (adpuKU, METAJUTyprudecKue,
LIEMEHTHbIC, MAarHe3UTOBbIE M Jpyrue 3aBOJbl. A’pO30JbHbIE YAaCTUIBI OT ATUX MCTOYHHKOB
OTIIMYAIOTCS OOJBIIUM XHMHUYECKHM pa3HOoOOpazueM. Yarie BCero B MX COCTaBe OOHAPYKUBAIOTCS
COCIMHEHHMSI KPEMHHUS, KaJbIUs U YTIIepoa, peke — OKCHJIbI METAJIIOB: JKelle3a, MarHus, MapraHiia,
[IUHKA, M€, HUKEJS, CBUHIA, CYPbMBI, BUCMYTa, CEJICHA, MBIIIbSKA, OCPUILTHS, KaJMHUs, XpPOMa,
KoOanbTa, MoInbOaeHa, a Takxke acOecT. Emé Gompiee pazHooOpas3re CBOMCTBEHHO OpraHHMYECKOM
IBUTH, BKIIOYAOMeH anudaTHdeckue W apoMaTWYecKWe YIIIeBOAOPOABI, coiM KuciaoT. OHa
oOpa3yeTcsi NpU CKUTAaHUM OCTAaTOYHBIX HE(PTENpoAyKTOB, B Ipolecce NHPOoIM3a Ha
HedTenepepadaThIBAIONINX, HEPTEXUMHUUECKUX U APYTHX MOAOOHBIX TPEATIPHUITHSAK.

K onacHeiM ¢akTopamM aHTPOIOTEHHOTO XapakTepa, CHOCOOCTBYIOLUIMM CEpPhE3HOMY
YXYAIICHUI0 KadecTBa aTMOCQEphl, CIEAyeT OTHECTH €€ 3arps3HEHUE PaJHOAKTHBHOM ITBUIBIO.
VY CTaHOBIIEHO, YTO Yepe3 HECKOJBbKO JIECSATKOB CEKYH] IOCIE SEpHOr0 B3pbIBa WIIM aBapUU Ha
ADC obpazyrorcs npumepHo 100 pasnuyHbIX paguoOHYKIHAOB, 29 U3 KOTOPHIX BHOCHT
HauOOJBIINI BKJIQJ B PAJMOAKTUBHOE 3arps3HeHue aTMocdepsl uepes yac, 20 — uepes 1Boe CyTOK,
a 3 — uepe3 100 ner. OcoOyroo NOTEHIUATBLHYIO OIACHOCTH [IJIsi YEJIOBEKAa M JKMBOTHBIX
npencTaBisieT cTpoHIUid — 90 He TOJNBKO KaK JOJTOKHUBYIIMM H30TOM, HO U KaK aHajor KajbIlus,
CIIOCOOHBIN 3aMEHATH €T0 B KOCTSX.

['maBHBIMH 3arpsA3HUTENSIMU BO3yXa B MMPOMBIIIICHHOCTH SBISIOTCA: dHEepreTuka — 28,5 %,
uBetHas Metawnyprus 21 %, uépnas wmeramtyprus — 15 %, HedremoObiua — 8 % u
HedTenepepaboTka — 5 %.

B Poccun mOTOK TEXHOTEHHBIX 3arps3HHUTENCH B pacyéTe Ha OJHOTO YKHUTENS M Ha eIUHUILY
IUIONIA/IA CTPaHbI 3HAaUUTEIbHO HUXKE, yeM B CILIA u crpanax 3amagHoii EBpombl. 3aT0 OH 3aMeTHO
Beillie B pacu€ére Ha eaunuily BHIL. D10 cBuaeTenbcTByeT O BBICOKOHW PECYpCOEMKOCTH
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IIPOM3BOJICTBA, YCTAPEBIIUX TEXHOJOTMSX W HEJIOCTATOYHOM IPUMEHEHUHU CPEICTB OYHCTKHU
BbIOpOcOB. M3 25 ThICAY POCCHHMCKUX MpEeIUpUsATHH, 3arpssHsonmx armocdepy, aumb 38%
000pyA0BaHbI MbLIETa3004YUCTHBIMU YCTAHOBKAaMHU, U3 KOTOpbIX 20% He paboTaroT win paboTaroT
Hea(pPeKTUBHO. DTO OFHA U3 NPUYMH MOBBIIMIEHHBIX SMHUCCUH HEKOTOPBIX MaJbIX [0 Macce, HO
TOKCHYHBIX 3arpsA3HUTENIEN — YTIIEBOAOPOIOB U TSKEIBIX METAJUIOB.

Bosbiryio oo B 3arpsisHEHUH aTMOC(epbl COCTABIISAIOT BBIOPOCHI BPEIHBIX BEILIECTB OT
aBromoOuiieii. B cpennem mpu mpoOere 15 ThIC. KM 3a Toja KaxAbld aBTOMOOWJIb CXKHUTAET 2 T
TOIJIMBa U OKoJo 4,5 T kuciopozda, uro B 50 pa3 Gonbuie noTpedbHOCTEl venoBeka. Ilpu sTom
aBTOMOOMITb BEIOpACHIBAET B aTMOC(hepy (Kr/Tom):

okcuja yriaeposa (yrapaoro rasa) — 700,

nuokcuaa azora — 40,

HECTOPEBIIUX yIiIeBoA0poaoB — 230.

I'no6anbHbIe IKOT0THYECKHE TPOOJIeMBbl.

CyuHocTh MapHUKOBOrO 3(¢eKTa COCTOUT B TOM, 4YTO aTMocdepa MOYTH ILETUKOM
nponyckaer u3nyuenue ConHia K 3emiie, HO M3-3a HaJIM4Yusi B arMoc(epe MapHUKOBBIX I'a30B
3aMETHO 3aJepXKHBaeT 00paTHOE TeIuloBoe (MH(pPAaKpacHOE) M3IyueHHE 3€MHOH MOBEPXHOCTH.
[TapHuKoBBIE ra3bl 00Pa3yIOT Kak Obl «CTEKJISHHYIO KpBIIy MapHUKa» HaJ IUIAHETOM M OojbIas
4acTh M3JIlydaeMoro 3eMJE Temsa BO3BpalllaeTCs Ha3ald. TeruioBas SHEprus HakaluIMBacTcs B
IIPUIIOBEPXHOCTHBIX CJIOSIX aTMOC(EpPbl TEM HHTEHCHBHEE, YeM OOJIbII€ B HUX KOHIIEHTpALUs
MApHUKOBBIX ra30B. YCHJIEHHE MAapHUKOBOIO 3 eKTa MPUBOAUT K MOBBIIICHUIO TEMIIEPAaTyphl Ha
MOBEPXHOCTU 3eMJIM U MOTEIUICHUIO KiinMaTa. brarojaps cyuecTBoBaHHio MapHUKOBOro 3¢ dexra
ToJbKO 20% TEmIOBOro M3Iy4eHUsl 3€MHOM MOBEPXHOCTH OE3BO3BPAaTHO yXOAUT B KocMmoc. Ecimu
Opl 3emisii HE wuMela aTMocepbl C TMAapHUKOBBIMU Ta3aMH, TO CpPEIHSAS TeMmIieparypa e&
noBepxHocTy Obu1a Ob1 Ha 3-5°C Hmxke. Celtuac cpenHss Temneparypa mianetsl 15°C.

['maBHBIMM NApHUKOBBIMM Tra3aMHd Ha 3eMJie SBISIOTCA YIJIEKUCIBIA Tra3 (AHOKCup
yriepona), metan CH4 u BoasiHOM map. K mapHUKOBBIM ra3zaM TakyKe OTHOCSTCS 3aKkuCh a3ota N0,
(bpeoH U 030H.

MunnuoHbl TOHH MeTaHa KaXAbld TOJ BBLACISAIOTCA NMpHU pa3paboTkax raza M THUCHHUH
OpPraHUYECKUX OCTATKOB.

Mumnuapaet  TtonH  CO, moctynatoT B atMocepy B pe3yjdbTare — COKHTaHUS
YIIAEPOJACOJACPKALINX BHJIOB TOIUIMBA (KaMEHHBIH yroib, He(Th, ra3z) B NPOMBIIUIEHHOCTH, B
aBTOMOOMIIbHBIX BUraTensix, Ha TOC. 45 % BeiOpocoB CO, naér cxxuranue yris, 40 % - Heptu u
15 % - raza.

B Hacrosiiiee Bpems exxeroHo B atMocdepy BbliOpackiBaeTcsa Oonee 20 mipA. T AUOKCHIA
yraepoaa (6 mupa. T yriepona). 2 MIpPA. T yriaepoAa B YIVIGKHCIOM rase IepepadaThiBaeTCs
3enEHBIMU pACTEHHUSIMU Ha Cylle B mpoiecce poTocuHTesa, 2 Mip. T nepepadaThiBaeTCs B OKEaHe,
OCTaBIIKECS 2 MIpPJI. T HE NepepadaThIBalOTCS U KOHLEHTpAIMs JUOKCHAA yriiepoja B aTMocdepe
BO3pacTaer.

OHepreTuyeckuii OyM IMpOILJIOro CTOJIETUS YBEJIWYWI COJAEP)KAHHUE YIJIEKUCIIOro rasa B
atmocgepe Ha 25%, a metana — Ha 100%.

ITo pacuéram Haumonanphoit Axagemun Hayk CHIA, x 2100 r. oxupaercs yABOEHHE
koHueHtpanuu CO,, u xk 2100r. 10KHO MPOU30MTH MOBHIIICHHE TeMrepaTypsl Ha 1,5-5,8°C. s
MIPUIIOJISIPHBIX HMIMPOT MOBBILIEHUE TEMIIEPATypbl MOKET AOCTUTHYTH 10°C.

[TocnencTBue mapHUKOBOTO 3(PQeKTa, KOTOPOE BBI3BIBACT HAWOOJBIINE OMACEHHS — 3TO
nobEM ypoBHS MupoBoro okeana. YpoBeHb MUPOBOTO OKeaHa MOXKET MOBBICUTHCS IPUMEPHO Ha
Im x 2050 r. u Ha 1,5-3,5 M k 2100 r. u3-3a TassHUS MOJISIPHBIX JIBJOB U TEIUIOBOTO PACIIMPEHUS
BO/bI. [Ipy MOBBIIIIEHNH YPOBHS OK€aHa Ha HECKOJIBKO METPOB OYy/IyT 3aTOIUICHBI TaKHe ropo/ia, Kak
Hrto-Hopk, Jlonmon, Cauxr-Ilerep6ypr, Amcrepaam, Illamxaii, TOKHO M TyCTOHACEIEHHBIE
npuOpeKHbIE TEPPUTOPUU, HA KOTOPBIX mMpoxkuBaeT oT 30 no 50 % HaceneHus 3€MHOrO Iapa.
VYBenuueHue cpegHel rino0ambHON Temmeparypsl naxe Ha 1°C mpuBenéT K 3HAYUTEIBHOMY
M3MEHEHUI0 aTMOC(hepHON IUPKYJSIUN, YBEIMYUTCS YacToTa M Cuia TailpyHOB, yparaHos,
TopHano. C pocToM TemmepaTypbl BO3pAacTET M KOJIMYECTBO OCAAKOB. JIMBHM 3aTONSAT TPOIMKHU.
3acynuiuBble 30HBI CABUHYTCS Ha ceBep. CepbE3Hble H3MEHEHHUS KIMMara MpPOU30MIyT B
CkannunaBuu, Cubupu u Ha ceBepe Kananpl.
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ITpu rnoGanpHOM moteruieHny Ha 2°C 30Ha CIUIOIIHOM MHOTOJIETHENH MEp3JIOTHI B Halllel
CTpaHE IEepEecTaHeT CYyIIEeCTBOBATh, a 30HA JIECOTYHIpPbI JOCTUrHET molepexbsi CeBepHOro
Jlenosuroro oxeana. IloBbllieHue cpenHei Temmepatypsl Ha 1-2°C B 1eoM MOXeT OBITh
OJIarompUATHO IS CEJIbCKOTO XO03MCTBa eBponeickor yactu Poccun. Oxkumaercs, 4To ¢ HA4aaIoM
ATOrO CTOJIETHSI HAYHETCS YBEJIMYEHHUE KOJIMUYECTBA OCAJKOB Ha BCEl TEPPUTOPUM HAIIEW CTPAHBI,
BKJIIOYAsi cCaMbl€ 3aCyIIJIMBbIE 00JIACTH.

B 2001 r. na gomto CIIIA npuxomunocs 33% Bwiopocos CO», EBponeiickoro Coroza — 29%,
Poccun — 16,4%, Snonun — 8%. UToObl yMEHBIINTH BBIOPOCHI MHOKCHIA YIJIEpoAa, Haao
YMEHBIIUTh KOJINYECTBO CKUTAEMOT0 YIIIEpOJACOAEPIKAIIEro TommBa. Kak 3toro noctuun?

Bo-nepBbIX, paciimpuTh NIpUMEHEHNE YHEProcOeperaronx TEXHOJIOTUN U YCTPONCTB.

Bo-BTOpBIX, OCYIIECTBIATh NIEPEXO] HA IIUPOKOE HCIOJIB30BaHUE ra3oBoro torumaa. llpu
MIPOU3BOJCTBE OJMHAKOBOTO KOJIMYECTBa dHEpruu HedTh Ma€t Ha 15 %, a ra3 — Ha 43 % meHbIe
YIJIEKUCIIOTO ra3a, 4yem yroib. Ecin ke ydects, yto KIIJ] ra30BpIX yCTaHOBOK 3aMETHO BBIIIE, YEM
MOTPEOJISAIONIUX YTOb, TO BHIUTPHILI OyeT B 2-3 pasa.

B-Tperbux, pa3BuUBaThb HAIPABICHUS DSHEPreTHUKH, HE CBA3aHHBIE CO COKMTAaHUEM
OpPraHMYECKOI0 TOIUIMBA: aTOMHYIO, T'MJIPOSHEPreTHKY, HCIOJb30BaHUE COJHEUYHOM MU BETPOBOI
SHEPIUH.

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

Hpyrum crioco6om O0pbOBI C MOBBIILIEHUEM TEMIIEPATYPhI P U3MEHEHUU KJIUMaTa MOKET
CTaTh BBIOPOC HEUTPANIbHBIX a3PO30JIbHBIX YACTHUIl B BEPXHHUE CJIOU aTMOC(EpHI (B BUIE «ILIUTa» OT
COJTHEYHOTO U3JTY4YEeHHUsI), OTHAKO OH TPeOyeT OUeHb TOUHBIX pPacUETOB.

B 1992 r. xoudepenuus OOH no okpyxkatomeil cpeae U pa3Butuio B Puo-ne-Kaneiipo
npussiia KonBenuuio 006 u3aMeHenuu kimMmara. Llenbr KonBeHuuum — nodutbes craOuinu3anuu
KOHIIEHTpAllMil MapHUKOBBIX Ta30B B aTMoc(epe Ha TaKOM YPOBHE, KOTOPBIH HE JOIMyCKayl Obl
OIACHOTO aHTPONOI'€HHOI'O BO3JCHCTBUS HAa KJIMMAaTH4ECKyl0 cucteMy. CTOPOHBI TOTOBOPUIIMCH K
2000r. cTabuau3upoBaTh SMUCCHUIO ATHX ra3oB Ha ypoBHe 1990 r.

MexnyHaponHas KoH(epeHIus IO IJI00aJbHOMY H3MEHEHMIO KiuMaTa Ha IUIaHETe,
npoxoauBmasg B 1997 r. B r. Kuoro (SIlnoHus), eqUMHOIIacHO NpPUHSUIA WUTOTOBBIM MPOTOKOI,
COIJIACHO KOTOPOMY 6nepevle B UCTOPUU JUISl MHAYCTPUAJIbHO Pa3BUTHIX CTPaH YCTaHABIIMBAIOT
o0si3aTeNibHble K HCIOJIHEHHIO KOJIMYECTBEHHbIE MOKa3aTeldd COKpalleHHss o0bEéMa BHIOPOCOB
napHUKOBbIX Tra3oB. B 2008 — 2012 rr. 00bEM BBIOPOCOB JOKEH CTaTh MEHbIIE HA 5,2%, yeM B
1990 r. Jlyig kakooro rocyiapcTBa YCTAHOBIIEHBI CBOM YMCIIEHHbIE OrpaHuyeHus. EBpomnelickuii
Coro3 00s13aJICs1 COKPaTUTh IMUCCHUIO MMAPHUKOBBIX Ta30B Ha 8 %, CIIIA — Ha 7 %, SAnonus, Kanana,
Benrpua u Ilonsma — Ha 6 % . PasBuBaromuMmcs cTpaHaM pa3pellieHO YBEIUYMTb SMHUCCHUIO
napHUKoBbIX razoB: Wcnannuum — Ha 10%, ABctpanmuu — Ha 8 %. Poccusi, kotopas oTHeceHa K
IpyIIe CTpaH ¢ NEPEXOIHON SKOHOMUKOM, kK 2012 r. noymkHa coXxpaHuTh ypoBeHb 1990r.

B pab6ore skonoruueckoro popyma B Kuoro npunumanu yuactue 6osee 2000 neneratoB us
159 rocynapctB mupa. BripabGoTtarhs oOmMe HOAXOAbI OKA3aloCh HEMPOCTO: MO3ULUH CTPaH —
YYaCTHHUI[ CYIIECTBEHHO PacXOAMJIUCh, IMOCKOJBKY COKpalleHHE BBIOPOCOB IMAPHUKOBBIX Ta3oB
CBSI3aHO CO 3HAUUTEIbHBIMH PACXOJaMU U HEOOXOIUMOCTHIO HEPECTPOUKU MPOMBILIUICHHOCTH.
BBengenue crporux orpaHuueHHWN TIOBJIEUET 3a COOOM COKpalleHHe MOTPEOJICHUSI TOPIOYNX
MOJIE3HBIX MCKOMAEMbIX, B TOM YHUCIE YT U He(TH, a ClleI0BAaTEeNIbHO, U YMEHBIIEHUE J0X0/a OT
NpoAaX <«4EPHOro 30J0Ta» HA MHPOBOM pbIHKE. E’KerogHele MOTEPU CTpPaH, BXOIAIIUX B
Opranuzanuio Npou3BOUTENICH U SKCIOPTEPOB HEPTH, MOTYT COCTABIATH A0 10 MIp/. JOIAPOB.

KuciaorHbie ocagkun

Jpyrum BuaOM 3arpsi3HEHUs] aTMOc(epbl, HE NPHU3HAIOIUM TOCYJapCTBEHHBIX TI'PaHUII,
SIBJISTFOTCSI OKCUJIBI Cephl U a30Ta. Cxxuranne kaMeHHoro yriis Ha TOC Benér k BHIOpocaM HE TOIBKO
JUOKCHJAa YIJIEpoJa, HO M JHMOKCUZA Cepbl M OKCHAOB a30Ta. JONOJHUTEIBHBIM KpYIHBIM
HMCTOYHUKOM OKCHJIOB a30Ta SBJISIETCS aBTOMOOWIBbHBIN TpaHcropT. B memom exerogHo B
atMocdepy BbiOpacsiBaeTcs 120 MiH. T cepHucToro rasa, 250 MiH. T meuid, Oojee 65 MIH. T
OKCHJIOB a30Ta.

AHTpONOreHHbIe BEIOPOCHI CEPHUCTOrO ra3a B 2 pasa MPeBHIIIAI0T IOCTYIJICHUE 3THX Ia30B
B pe3ysbTaTe€ IPHUPOJHBIX SBJIECHUIH, AHTPOIOI€HHbIE BBIOPOCHI OKCHJIOB a30Ta COCTAaBJISIOT

npumMepHo 40% OT eCTeCTBEHHBIX BHIOPOCOB.
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B atmocdepe cepHUCTbIN ra3 (IMOKCH Cepbl) OKUCISETCS 10 CEPHOTO aHTUAPUAA:
250, + O, = 280;

O0pa3oBaBLIMICS TPUOKCHUJ CEPBI PEarupyeT C BOASHBIM [TapoM, 00pa3ys CEpHYIO KUCIIOTY:
SO3 + HzO = H2S04

CepHast kucjOTa NPUCYTCTBYET B BO3JyX€ B BHUJE JETKOIO TyMaHa, COCTOAIIETO U3
KPOILIEYHbIX KaIellb.

[Tpu cxuranum TOIUIMBA BBIOPACHIBAIOTCS B aTMOC(hEpy TakKe OKCHJbI KaJlbLIUS U JKEJe3a,
KOTOpbIE BCTYNAIOT B PEaKIHMIO C CEPHOW KHUCIOTOM, 0Opa3ys TBEpAbIC YAaCTHUUKU CyJb(aToB
KaJpIus U kene3a. KonnuecTBo copepxkaiinxcsi B TOPOJACKOM BO3AyX€ TBEPABIX YaCTHI] CYIb(HaToB
U KareJleK CEpHOM KHUCIOThI MOKeT nocturatb 20%. Berep pa3HOCUT 3T 3arps3HEHMs 32 COTHU
KHJIOMETPOB OT MECTa WX BBIOpOCca, 00pa3yrOTCsl TyMaHbl U CMOTH.

Oxkcuapl a30Ta OKHUCISIFOTCSI B BO3JYyXE€ 10 JUOKCHIA, KOTOPBIA TOXE pPAacTBOpPSETCA B
KareybKax BOJIbI 00JaKOB, 00pa3ys a30THYIO KHCIIOTY:

2NO + 0,=2NO>
4N02 + 2H20 + Oz = 4HNO3

OTH 1B KUCIOTHI (CepHasi U a30THAs ) U 00yCIaBIMBAIOT BBINAI€HUE KHCIOTHBIX JOXKACH.

[IpoGiieMa KHCIOTHBIX OCaJKOB BO3HMKIA B Havane 70-xx rr. XX B. Haubonee octpo oHa
nposiBwiiack B CKaHIMHABCKMX CTpaHaX, IJleé B ThIcA4ax o03Ep cTaja ucue3aTh pbloa,
MHUKpPOOPTaHU3MBI, MPUYEM BOIA Bpoje OBl OCTaBajach TakoW ke ducTo. [loHamoOMmmch Tofbl
UCCIICIOBAaHUM, YTOOBI MOHATH, YTO 3aKUCICHHE Cpelabl M €€ TIOCIEACTBUS — HE TOJBKO
CKaHJMHaBCcKas npoobiema. B BocTounbix paitonax CIHIA 3a 20 jeT KHCIOTHOCTh yBEIHMYMIIACH B
10-30 pa3z B 30-60% o03ép (pH Boabl Ob11 MeHbIe 5). OT KHCIOTHBIX OCaAKOB cTpamaer Kanana,
I'epmanust, Anrnus, benerus, [lonpma u gpyrue eBponencKkue CTpaHsl.

EcrecTBeHHas 10kAeBas BoJa UMEET CIabOKUCIyto peakiuio (pH~6), Tak Kak HaXOAUTCS B
KOHTaKT€ C JUOKCHIOM yTriiepoja (YriIeKUCITbI Tra3 — €CTeCTBEHHBIH KOMIIOHEHT aTMoc(hephl) U
pacTBopsieT ero, obpasys cinaOyro YrojbHyH KuUCIOTy. OmHAaKo cpeaHerofoBble 3HaueHus pH
noxxnei nan Espomnoii — ot 4,1 10 4,9.

Kucnoruele ocanku BpensdT HE TOJbKO 03€paM, HO M JiecaM, MOJsIM, nacroumam. B
3amagHoil EBporie jxepTBaMu KUCIOTHBIX OCaiKOB cTaiu 38% jiecoB (0KOTH JUCTHEB, OPAXKEHHE
xBou). Tonpko B I'epMaHuM OT KHUCIOTHBIX OCAJKOB HOCTpaaaio okoyo 50% necos, B [lonbiie —
75%. [epeBbs cTaHOBATCS OO0Jee TOIBEPKEHHBIMU BO3JECHCTBUIO OOJE3HEW H BpEIUTENEH,
ormupaet 10 50 % UX KOpHEBOI CUCTEMBI.

Kucnora, mnagaromas ¢ Heba, pa3beJaeT HUCTOPHUUECKHE MaMSITHUKH, TPyOOIpPOBOBI,
cTosiObl, OeroHHble (yHmamentsl, kabGemu. Ilo nganHeiM  EBpormeiickoro mapiameHTa,
HSKOHOMUYECKUH yIIepd OT KHUCIOTHBIX OCaAKOB cocTaBisieT 4 % BaJOBOr0 HALHMOHAIBHOTO
IIPOAYKTA.

[Beuus umeet 6omaee 100 Thics4 03€p HA CBOEH TeppUTOPUH, U3 HUX 18 ThICAY «MEPTBBIEY,
muménnbie xu3Hu. B Hopsernu B 5000 u3 17500 03ép ucuesna peidba. B Kanane u3-3a dactbix
KHUCJIOTHBIX OCaAKOB cTanu MEPTBbIMU 14 Thicsu 03€p. [lonkucneHnne Boabl 03EpP BCIIEIACTBHUE
KHCJIOTHBIX OCAJIKOB BPSJI JIU CHJIBHO BIIMSICT HA B3pocibIX pel0. Ckopee Bcero HU3Kui ypoeHb pH
IPEMSITCTBYET pa3MHOXKEHUIO pbIO, yOuBas HKpy. BeposTHO Takke CHU)XXEHHE DPa3BUTHS
(UTOIUIAHKTOHA, a CJeI0BaTelIbHO, U KOPMOBOW 0a3bl ais pbl0. CHIDKEHHE YUCIEHHOCTH PbIO
BJIEUET 3a COOOM MCUE3HOBEHHUE >KMBOTHBIX, KOTOpBIE MUTAIOTCS PbIOOi: OEI0ros0BOro OpliaHa,
rarap, 4aek, BelApbI U 1p. Kpome Toro, pryTs, coaepskamascs B IPUPOAHBIX BOJOEMAX, B KUCIION
Cpelie MOXET MPEBPATUTHCS B SJOBUTYI0O MOHOMETHIIOBYIO PTYTh.

Korzma mronu BIOBIXArOT TyMaH, COJEpPJKAIMM KamlejlbKH KHCJIOTHI, 3TO BBI3BIBAET y HHUX
ainepruto 1 OpoHxuT. Ilpu BABIXaHMM KHUCIOTHBIX YacTHI[ C MbUIbIO, COJEpIKAaIled TSKEIbIe
MeTaJuIbl (Me/b, IIMHK), BO3MOXKHO IMOSIBIIEHUE PAKOBBIX OITyXOJIEH.

['maBHBIM  «3KCIIOPTEPOM»  KUCIOTHBIX noxaer B Espome B 80-x romax crana
BenukoOputanusa. B Hamy crpany moctymaeT B 8 pa3 Oosbliie CEpHUCTOro rasa u B 7,3 pasa
0o0JIbIlIe OKCUAOB a30Ta, YEM BBIHOCHUTCA C €€ TEPPUTOPUHU B JPYrHe rocyAapcTBa. JTO CBSI3aHO C
IIPEUMYILIECTBEHHBIM JIBUKEHUEM BO3AYLIHBIX MACC C 3aI1a/la HA BOCTOK.

st ymeHbIlIeHus: BBIOPOCOB AUOKCHU/IA CEPBI MTPEAIAraloTcs CAeAyIOLIe MEphI:

1. IIpoMbIBKa yris mocne H3MeNpdeHHs. OTO npuBoauT K yaaneHuro 50-90%
COEIMHEHHH cepbl — MUPUTA U K YBEIMYEHUIO CTOUMOCTH 3JIEKTPOdHEeprun npumepHo Ha 10%.
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2. XuMHYecKkoe ynajJeHue cepbl — cyibpypanus. B asTom ciiydae 3arparhl Ha
MIPOU3BOJACTBO 3JEKTPOIHEPruM Bo3pactaroT Ha 15-25%. B CIIA B 1991 r. okono 50% yrus,
ucnonszyemoro Ha TOC, noasepranock ounctke. Bo @pannuu u BenukoOputanuu oduiaeTcs
BECH YTOJIb.

3. 3aMeHa yTis Ha HU3KOCEPHUCTbhIE BUbI TOIUIMBA: HEPTH U ras.

OpnuM u3 HauOojiee MPOCTBIX CIIOCOOOB CHIDKEHHMSI KOJMYECTBA OKCUAOB a30Ta IpH
C)KMUTaHUM TOIUIMBA SIBISETCS NPOBEJEHHE IMpOIlecca B YCIOBUSX HEIOCTAaTKa KHUCIOPOAA, YTO
o0ecrieynBaeTcsi CKOPOCTBIO M0JIa4YX BO3AyXa B 30HY ropeHus. B Slnmonuun pa3paboTana TeXHOJIOTHS
«JIO’)KUTaHMsD) TIEPBUYHBIX MPOIYKTOB cropanus. Ilpu 3TOM cHayana TomiauBo (HEPTH, Ta3)
CKUTAIOT B ONTUMAJILHOM pEeXHUME JUId 00pa3oBaHMs MEHBLIEr0 KOJUYECTBA OKCHJIOB a30Ta, a
3aTeM B 30HE J0XKHUTaHUsl YHHUUTOXKAIOT HEpopearupoBasiiee ToruBo. [Ipu aTom BEIOpOC OKCHIOB
azora cHmxkaercs Ha 80 %.

CrnenyrouM HanpaBjI€HUEM B PELICHUU MPOOJIEMBbl KUCIOTHBIX JOXKACH SBISETCS OTKa3 OT
NPaKTUKUA paccerBaHMs Ta3000pa3HbIX BbIOpocoB. MX crnemyer He pacceuBarh, a, HAaoOOpOT,
yJIaBIMBaTh M KOHLEHTpHpoBaTh. Haumbonee »>PQexTuBHBIN cnocoO0 OYUCTKH BHIOPOCOB OT
JIMOKCHJIa Cepbl OCHOBAH Ha PEaKIMU €ro C U3MENbUEHHON n3BecThI0. B pesynbrare peakunn 90 %
JMOKCHJIa Cepbl CBA3BIBAETCS C HU3BECTHIO, 00pa3zys THIIC, KOTOPBIH MOXHO HCIOJb30BaTh B
CTPOMTEIBLCTBE.

Haubonee nebnaronpustHblie pailoHbl Poccuy 1o KUCIOTHBIM OCaIKaM:

Koubckuit m-oB, BOCTOUHBIN CKJIOH Y palibCKOro xpedTa u paiion Talimbipa.

B 1985 r. B Xenscunku 20 rocynapcts EBponsl u Kanana nmogmucamu Ilporokon o 30%-
HOM CHMKE€HHH BBIOPOCOB CEpBI.

[Tpunsteie B crpanax bonbmoit Cemépku B 1970-1990 rr. mepbl MO3BOJMIM MPU POCTE
BEJIMYMHBI BaJIOBOTO MpoayKTa Ha 60% MpakTHUECKH HE YBEIMYHUTh BBIOPOCHI YIJIEKHCIOrO rasa u
OKCHJIOB a30Ta M CHU3UTH BBIOPOCHI CEpHHUCTOTO raza SO,.

Paspymienue 030H0BOro ¢Jiost

Ha Bricote 20 — 25 kM mop nevictBuem Y® uznyuenus ConHia B atMocdepe BO3HHUKAET
030HOBBI  cioi. CBoeMy  CyIIECTBOBAaHMIO  O30HOBBIM  CJIOH  00s3aH  J1€ATEIBHOCTH
(OTOCUHTE3UPYIOLUINX PACTEHHM, BBIACNAIOMUX KUCIOPOJ, M JECUCTBUIO Ha KHUCIOPOL
yIbTpaduoIeTOBBIX JTyuyel. B BBICOKMX closx aTMocdepsl Hoj BiIusHUEM XECTKoi Y@ uvacTu
COJTHEYHOTO M3JIy4YEHUS MIPOUCXOAUT MOHU3ALNS U TUCCOLMALMs MOJIEKYJl KHCIopoa, o0pa3yercs
aTOMapHBI KUCIIOPOJI, KOTOPBIH HEMEAJICHHO MPHCOEIUHAETCS K MOJIeKyIaM KUCIopojaa, o0opa3sys
030H — TPEXATOMHBIN KUCIOPO/I.

Ecnu Bech armocepHbIii 030H MPUBECTH K HOPMAJIBHBIM YCIOBHUAM 3€MHOW MMOBEPXHOCTU
(maBnenne 760 MM pT.cT. U Temmneparypa 0°C), To cpeaHsisi TOJNIMHA 030HOBOTO CJIOSI B TPOIHUKaX
COCTaBHUT BCEro 2 MM, y IOJIOCOB OHa BiBoe Oousbiie. OOmas mMacca 030HOBOTO CJIOsSi MEHbILIE
OJIHOM MWJIJTMOHHOM 110y Macchl Bcel aTMocdeprl. Tem He MeHee 3TO HaAEKHBIN IIUT, KOTOPbII
HE TOJIBKO o0eperaer BCE JKMBOE Ha IUIAHETE OT MPSMOI0 Pa3pyLICHHs IMOJ JeHCTBUEM >KECTKOTO
YO uznyuyenus, nporyckas Kk 3emiie ToJbko 1% 3TOro usiydeHus, HO U MPEAOXPaHSIET SBOIIOIIIO
OT BPEAHbBIX MyTallUi.

YMeHblieHue 030HOBOro ciosi Ha 1% Bied€r 3a coboit yBenuueHue Y@ uziaydeHHsl Ha
1,5%. llomHOe uUCYE3HOBEHHE O30HOBOTO CIJIOS, HECOMHEHHO, O3Haudano Obl MpeKpaiieHue
CYLIECTBOBAaHHUS BbICIIUX (OpM KH3HU Ha 3emiie. Jlake ero yroHbllleHHe NMPUBEAET K POCTy YHCIa
pakoBbIX 3a0oJeBaHMN, THUOETM OJHOKJIETOYHBIX OPraHU3MOB, BXOJIIMX B pa3IUYHbIC
HKOCHCTEMBI, BO3/JCHCTBHIO HAa TEHETHMYECKUH KOJ >KUBBIX OpPraHM3MOB W YBEIMUEHUIO YHCIA
MyTaluu.

TemoBoil pexxum arMocdepbl U €€ AMHAMHUKA B 3HAUUTEIBHOW CTENEHU OIPENestoTCS
CIIOCOOHOCTBIO 030HA IMOIJIOIIATh YJIbTPadUONeT. YMEHbIIEHUE TOJIIUHBl 030HOBOTO CIIOS
NpUBENET K YBEJIMYEHHUIO HarpeBa 3eMJIM, YCWICHUIO BETpa, LMPKYJALMKA BO3AYLIHBIX Macc B
aTMocdepe, HaCTYIUICHUIO ITyCThIHb.

B 1992 r. 6bu1 ony6nukoBan noknan [Iporpammer OOH mo okpyxkatomeii cpene (FOHEID).
B HéM, B yacTHOCTH, rOBOPHIIOCH, yTO K 2000 . TOIIIKMHA 030HOBOTO CJIOS MOYKET YMEHBIIUTHCS HA
5-10%. D10 mpuBeAET K YBEIUUYEHUIO BUPYCHBIX 3a00seBanuid, B ToM uucie CIIdom, paky koxu
(romosHuTENbHO 300 THICAY CITydaeB €XKErofHO) U KaTapakTe, pacCTPOICTBY MMMYHHOM CUCTEMBI U
poCTy unciia MHPEKIUMOHHBIX 3a00JI€BaHUMN, & TAK)KE CHUKEHUIO YPOXKAEB B CEIIbCKOM XO3SIMCTBE.
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BrniepBbie 030HOBYIO JpIpy Haja AHTApKTUAOW OOHApYXWUJIU CO CHYTHUKOB B 1979 r. Mup
y3Halm o Heil B 1985 r. M3MmepeHus KOHIEHTpaluMu O30Ha B aTMocdepe IMOoKaszaliH, 4YTO HaJ
AHTapKTHI01 ypoBeHb 030Ha cokpatuiicsa Ha 40 %. [lnomanas 030HOBOM AbIpbl pacTéT, U B 1999 r.
oHa 3aHMMaia 27,3 MJH. KM°, 4TO B mOJTOpa pasza Ooublie Iuiomaau Poccuu. Dta apipa
MepPEMEIIAETCs, U KOI'/la OHA MOsBIsieTcs HaJl ABCTpajiIlel, TaM YBeJIMUMBAETCA YUCIIO 3a001eBaHUM
paKoM KOKH. 3amMeueHa MEeHbIlas 10 pa3MepaM 030HOBast Jplpa 1 Hax lllnunbeprenom.

B 1992 r. cpoenuanucTsl aMEpPUKAaHCKOrO  YIpaBi€HUS 10  a3pOKOCMUYECKHAM
UCCIIIOBAaHUSAM COOOLIMIIN, YTO UMM 3a()MKCUPOBAH caMblil BBICOKHH 32 NOCIEeIHEE BPEMsI YPOBEHb
KOHIIEHTpaluu B aTMOc(epe XUMUYECKHX BEUIECTB, pa3pyLIatoIUuX O30HOBBIN CI0M 3eMIIu.

B ¢espane 1995 r. Han Bcem CeBepHBbIM MOJyLIAPUEM 3apPETUCTPHUPOBAHO PEKOPIHOE
camkenne o3oHa — Ha 40 %. Ono nepxkanmock 25 cyTok. BooOiie HOpMalbHBIMH CUHUTAIOTCS
€CTECTBEHHbIE Kole0aHUs ypOBHsI 030HA B npeaenax a0 10%.

B wmaptre 1997 r. o30HOBBIe IbIpbl TOsSBUIWCH Han Jlenunrpanackoi, I[IckoBckoi u
Hosropoackoii ob6nactamu, a Takke Haa Bocrounoit Cubupbto, SKyTHeii M LEHTpOM
KpacHosipckoro kpas.

VYuénpie CIIJA yke NpOorHo3UpyrOT, YTO €CIU TEHIEHLUHU PAa3pPYyILICHUs 030Ha COXPAaHATCS,
10 K 2070 1. unciao 60apHBIX pakoM Koxku B CIIIA moxeT nocturayts 40 MiIH. 4ellOBEK.

Cy1ecTByeT Tpy BEpCUU Pa3pyILIECHUS 030HA:

1.13-3a nocmynnenusn 6 ammocgepy xnopgpmopyeneeodopodos (XPY). Crona oTHOCAT B
HEePBYIO ouepelb (PPEOoHbl, MOIYUYHBIINE IIHPOKOE PACIIPOCTPAHEHNUE B XOJIOAUIBHBIX YCTAaHOBKAX,
B KOHIMIIMOHEPAaX, B a’pO30JbHBIX OAJUIOHYMKAX, B OTHETYLIUTENAX, KaK pacTBOPUTEIU U
OUYHCTUTENN, HAIPUMEP IPU NPOMBIBKE JE€Tallell B 3JEKTPOHHOW MPOMBIIUIEHHOCTU. B TeueHue
MOJTyB€Ka 3TH XHMMHUKAThI, BIEpPBbIE NOJdydeHHble B 1928 r., cunrtanuch uyno-semectBamMu. OHU
HETOKCUYHBI, UHEPTHBI, YpE3BBIYANHO CTAOUJIBHBI, HE TOPAT, HE PACTBOPSAIOTCS B BOJIE, YAOOHHI B
IIPOU3BOJCTBE U XpaHeHuu. 1 nosatomy cepa npumenenuss XOY nuHaAMHUUHO pacIUPsIIACh.

[Tpeanonoxenue o ToM, uto XDV pa3pylaroT 030H aTMOC(epshl, BEICKAa3alIl aMEpUKaHCKHE
u HeMmenkue yd€nole B 1974 r. 3a sty pabotry B 1996 r. onu Obuim ynocroensl HobGeneBckoit
IIPEMHUH.

B 80-x rogax XX B. B Mupe npousBoauiiocs 1,4 mun. T X®V. CornacHo noxnany I'punnuc
B KoHLe 1995 1., 6onee 50 % Bcex 030HOBBIX JAbIp co3gaércsi TpoWKoil pa3BuThix cTpan: CILA
(31%), Snonus (12,4 %) u BenuxoOputanus (9%). B CILIA mnotpeGnenue 030Hpa3pyHIaAIONIAX
BEIIECTB COCTaBIIsET OoJiee 8 Kr Ha qyuly HacesieHus, a B Inauu Bcero 9 r.

®peonbl, momnasime B atmocdepy, coxpasstorcs Ttam 60 — 100 ner. Ilox aeiicTBuem
yabTpaduoseTa OHU pa3pyLIaoTCs, a aTOMBI XJIOpa, 00pa3yroumecs Mpyu TOM, B3aUMOIEHCTBYIOT C
MOJIEKYJIaMH 030Ha:

CI+0O;=CIO + O,

OO0pa3oBaBIIMICS MOHOOKCHJl XJIOpa B3aUMOJIEUCTBYET C aroMaMH KHUCIOpoAa U

BOCCTaHABJIMBAET aTOM XJIOpa!
CIO+0=CI+0;

3areM BO3HUKACT LEMHAas peakuus paspylieHus o3oHa. Kaxaplii aToM Xjopa crocoOeH
yHUYTOKUTH 100 THICSY MOJIEKYN 030HA.

2.13-3a 6b16poco8_ ompabomanHuix 2a308 cynepaanepamu «bouney u Opyeumu ¢ 8blcoKuM
HOMONKOM NOAEMA, NPU 3ANYCKE PAKeMOHOCUINENel.

TunuyHas TBEPAOTOIJIMBHAS paKeTHas CUCTEMa — YCKOpUTENM amepukaHckoro «Cmeiic
maTTiia» B Ipoliecce moabéMa 10 BeICOTHI S0 KM BhIOpackiBaeT 187 T xjopa u ero coequHeHui. 3a
onuH nonér «Cnelc marTm» yHuuToxkaeT A0 10 MiH. T 030Ha, a B 3eMHOIl armocdepe ero
COJIEP’KUTCS BCEro Julib 3 MIpA. TOHH. B 3-4 pa3za MeHbIIyI0 ONAacHOCTb NPECTABIIAIOT
poccuiickue pakeTHble cucteMsl «IIpotony», «Coro3y, «DHeprusy».

3.U3-3a yeenuuenus 6vib6poco8 OKCUO08 a30md. A UMEHHO 3aKucu azoma (CKUTaHUe
tomBa Ha TOC W B NPOMBIIUICHHOCTH, BBIXJONHBIE Ta3bl aBTOMOOWIIEH, CBEPX3BYKOBbBIE
pEaKTUBHBIE CAMOJIETHI):

N,O + O3 =2NO + O,

MupoBoe coo0IIecTBO MPUHUMAET MEphl MO 3alIMTe 030HOBOro ciosd. B 1985 r. Owuia
noxanucana Benckas KonseHnuus, a ¢ 1 suBaps 1989 r. Becrynui B cuiny MoHpeanbckuii IpoTOKOI,
OTpaHUYMBAIOLIUN TMPOU3BOJACTBO M MPUMEHEHHWE XHMHUYECKUX BELIECTB, MOBPENKAAOIINX
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030HOBBIN cioi. O6a 3T nokymeHTa patuduimpoBansl 6onee 40 cTpaHaMu MHpa, B TOM YHCTIE
CCCP.

[Tozxe, B 1991 1., 81 crpana u EBpomeiickoe COOOIIECTBO COMIACHINCH JTUKBUAMPOBATH
XV k 2002 r. Heckonbko jeT Ha3aja Oblia pazpaboTaHa TEXHOJIOTHS 3aMEHBI (ppeoHa CrennualbHO
MOJITOTOBJIEHHBIM IPOIIAHOM.

ITo cormamenuto, noanucanHoMy B Komenrarene B 1992 r., mpousBoactso XDV B
Pa3BUTHIX CTPaHAX JOJKHO OBUIO MPEKPATHTHCS K KOHIY 1995 r., B pa3BUBaOIMIMXCA CTpaHaX — K
2010 r. Poccust u3-3a TsxENOro pUHAHCOBO-3KOHOMHUYECKOTO MOJI0KEHHUS MOMPOCHIIa OTCPOUKH Ha
3 — 4 roma. Ognako mWK Hambojee paspymaroniero BozaehdcTBus XDY Ha 030HOBBIN CIIOM
npunéres Ha Havano XXI B., mockonbky X®VY (¢ppeonam), BbIOpOLIEHHBIM B atmocdepy,
nonanoourcs 8§ — 12 ser, 4ToObl TOCTUYL 030HOBOT'O CJI0S, I/1I€ OHU OYIyT XpaHUTHCA €€ JECSITKU
JIET, IOCTETIEHHO MCTOILAs €rO.

Pa3nen 3. Meponpusitus 1o 3amure oKpy:Kawueii cpeabl. MeKIyHapoaHOe COTPYTHHYECTBO

Tema 3.1. OcHOBHBIC HANPaABJEHHMS CO3JAHMS MAJTOOTXOAHBLIX H pecypcocOeperarwmux
TEXHOJIOTMH B PAa3JIMYHBIX OTPACJIAX NPOMBILNLICHHOCTH. UHKeHepHbIe U OPpraHu3alMOHHbIEC
MEpONpHUATHS 10 3alIUTe OKPYKaoLIel cpeabl 0T 3arpsisHeHUuss. O4YHCTKA NPOMBIILIEHHBIX
BBIOPOCOB U cOPOCOB.

CoBepI1IeHCTBOBaHUE TEXHOJIOTHYECKOT0 MPOLIecca BKIIIOYAET B ce0s:

1. KoMIJIeKCHOe MCNOJIb30BaHHE CHIPbEBBIX U JHEPreTHYecKux pecypcon. Kak mpasuio,
6omnee 30% cTOMMOCTU CBIpbS MNPUXOJUTCS Ha COMYTCTBYIOLIME O3JeMeHThl. Hampumep, B
HedTenepepadaThIBAIOIIEM POU3BOCTBE HE(DTH OUMIIACTCS OT CEPHI, M 3Ta AIEMEHTApHAST YACTAsI
cepa, €CTECTBEHHO, JIOJDKHA MCIIOJIb30BAaTbCS B XMMHUECKOW MPOMBIIUIEHHOCTH. YTO KacaeTcs
HEPropecypcoB, TO, 0€3yCIOBHO, LEJIECO00Pa3HO HCIIOIb30BaTh TEIJIO YXOASIUX U3 IIeUel ra3on
B KOTJIaX-yTHJIN3aTopax (HarmpuMep, ucnoib3oanue BOP) i nomyueHus ropsiueil BoIsl WM mapa
(B 3aBHCHMOCTH OT HYXJ NPEINPUSATHS, U HE TOJBKO TEeXHOJOTWYeckux). Mcmomp3oBanue BOP
INPUHOCUT JBOSKYIO JKOJOIMUYECKYIO II0JIb3Yy: CHMKAeT TEeIUIOBOE 3arpsi3HeHue artMochepsl u
KOCBEHHO YMEHBIIIACT CTETICHb 3arPs3HEHHS OKPYKAIOIIEH CPeJIbl 32 CUET TOTO, YTO JJIS TIOTYICHUS
HEOOXOMMOI0 KOJIMYECTBA TEIUIa W DJIEKTPOIHEPruM He Tpedyercs CHKUraTb TOIUIMBO C
BbIOpackiBanreM B atMocdepy CO, u NOy;

2. CHU’KeHHe KOJHMYeCTBAa CTAIMil IPH NPOBeJeHNH TEXHOJIOTHYECKHX MPOLeccoB, TaK KaK
Ha KOKIOH CTaAMU TEepepabOTKU CHIPbs MPOHMCXOIUT €ro IMOTeps, U 00pa3yroTcs OTXOIbI (Yarile
BCero TokcuuHele). Hanpumep, o0bequHEeHNE NpU MOJyYeHUH OCH3MHA HECKOJIBKUX IPOILIECCOB B
OJTHOW PEKTH(PHUKAIMOHHON KOJIOHHE MPUBOAUT K SKOHOMHUH CBHIPHSI ¥ TIOBBIIICHHIO YKOJIOTHYHOCTH
npoliiecca;

3. BHeIpeHHe HeNMpePbIBHBIX MPOLECCOB, TO3BOJISIIONIEE CHUKATH PACXOJ CHIPhS M TEIUIA.
Hanpumep, npu MCHONb30BaHUM HENPEPHIBHOIO MpOIlecca pa3iMBKH CTalld, pa3padOTaHHOTO B
Hamie crpane, s3koHoMutcst 6onee 30% Teruia, Tak Kak He TpeOyeTcs MOCTOSHHO OXJIaXIaThb U
HarpeBaTh METAJUTyprUyecKHe Meuu;

4. aBTOMATH3aIMI0 U KOMIBIOTEPU3ALMIO MPOU3BOJACTBEHHBIX MPOLECCOB. DTO IMO3BOJISET
IPOBOJUTH MPOLECC B Y3KUX paMKaX ONTHUMAJIbHBIX TEXHOJOTHYECKUX MapaMeTpoB, YTO, C OJHOM
CTOPOHBI, CBOIUT K MHHHMYMY IIOT€PH CBIpbSI M TOIUIMBA, a C JApPYyroi — oOecrednBaeT
0€301acHOCTb IPOU3BOJICTBA.

5. MHTeHCM(UKANMIO TEXHOJOTMYECKHX MPOLECCOB, MO3BOJIIIONIYI0 YKOHOMHTH BpEMS U
sHepropecypcbl. Ilpu 3TOM, eCTEeCTBEHHO, HE JOJDKHO CHIDKAThCS KadeCTBO BBIITYyCKaeMOil
IPOYKIMH;

6. co3gaHMe KOMIUIEKCHBIX JHEProTeXHOJIOTHYeCKMX MpoLeccoB, HAlIpUMep B TaKuX
XUMHUYECKHX MPOU3BOJICTBAX, Kak aMMuauHoe. [Ipu yBenmueHHH NpOM3BOJUTEIHHOCTH TpoIiecca
3TO MO3BOJIAET 3KOHOMUTH ChIPhE, MaTepUAJIbl U SHEPTOPECYPCHI.

7. MaKCMMAJbHO BO3MOJKHYIO 3aMeHY MEPBHYHBIX MATEPUAJBHBIX M JIHEPreTHYEeCKHX
pecypcoB HAa BTOPHYHBIE.

Jis1 yCOBEpIIIEHCTBOBAHUS allIlapaTyphl HCHOIB3YIOTCS:
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pazpaboTka KOMOMHUPOBAHHBIX  amnmapaToB  (HaOpuUMep, MHOTOQYHKIMOHAIbHBIX
PEKTU(PUKALMOHHBIX KOJOHH). OTO TMO3BOJISIET CHHU3UTh PAacXoj] MaTepuajoB Ha HX
U3TOTOBJICHUE U 2KOJIOTU3HPOBATh MPOLIECC;

yMEHbIIIeHHEe rabapUTHBIX pa3MepoB anmnapaToB MPHU YBEJIWYEHUU UX MPOU3BOJAUTEILHOCTH
3a cueT ONTUMM3AIMK TEXHOJIOTUYECKOro mpouecca. Takue anmapaTsl 3aHUMAIOT MEHBLIYIO
IIPOM3BOJACTBEHHYIO  IUIOLIaJb, 4YTO  CHIKAET  pacXxoAbl HAa  CTPOMUTEIBCTBO
IIPOM3BOJCTBEHHBIX 3AaHUI;

W3rOTOBJICHUE allllapaTOB IOBBILICHHONM TI€PMETUYHOCTH, B YAaCTHOCTH, aBTOKJIABOB
(anmapatoB, paOoTaroIKX MO/ AaBjieHueM). Bo MHOTUX npou3BoACTBax (B TOM YKCIE U MIPU
nepepaboTke He(PTH) yTeuKa ChIpbi M NMPOAYKTAa HEIOMYCTHUMa, TaK KaK HUX BO3TOpaHHE
MOJKET IMPUBECTU K 3KoJoruueckoil karactpode. Jlaxke HeOobIas MpoTEUYKa B CaJlbHUKAX
HAcOCOB 3arpsA3HAET M0YBY BOKPYT TEXHOJIOTHYECKUX aINapaToB;

BHEJJPEHUE B IPOU3BOJICTBO COBPEMEHHBIX 3(()EKTUBHBIX OUUCTHBIX COOPYKEHHIA;
IIPUMEHEHUE HOBBIX KOHCTPYKIIMOHHBIX MAaTEpUalIOB, MO3BOJIAIOIIMUX YBEIUYUTH CPOK
CJIy>KObl anmapaToB 3a CUET CHM)KEHUS CKOPOCTU KOPPO3UU U YMEHBIIUTh UX rabapuTHbIE
pa3Mepsl U Maccy.

VY CcoBepILICHCTBOBAHUE ChIPbsI, MATEPHAIIOB U DHEPTOPECYPCOB BKIIKOYAET B CEOSI:

1.

4.

Hay4YHO-TIpaKTHYecKoe O0OOCHOBaHME KadecTBa pecypcoB. Hampumep, coBcem He
00s13aTeNIbHO B MPOW3BOJICTBE OCH3MHA MPUMEHSATH IMHUTHEBYIO BOAY, HA OYUCTKY KOTOPOU
pacxoJyercsi MHOTO cpeicTB. Ee MOXXKHO 3aMEHUTh TEXHHYECKOM M NpH HEOOXOAMMOCTHU
WCTIOJIb30BaTh;

MpeBapUTENbHYI0 TMOATOTOBKY CBIPhS U TOIUIMBA. JTO MEPONPHUITHE YJCIUICBISET H
YIIy4IIaeT TEXHOJIOTWYECKHI TMPOIECC, a TAKXKE CHIDKAET €ro IKOJOTHYECKYI0 OIMAaCHOCTh
(Hampumep, TOCIE U3BIEYCHHS Cepbl M3 ChIpod HedTu obeccepuBaHue Ma3yTa,
MOJABAEMOTO B KOTJBI M TEYH, CIIOCOOCTBYET PE3KOMY CHIDKEHHUIO BbIOpocoB SO, B
atMocdepy);

3aMEHY BBICOKOTOKCHUYHBIX MaTepHalIOB (PTYTH, KaJMHsI, CBUHIIA) HA MEHEE SJIOBUTHIC (TIpH
MIPOM3BOJICTBE KpacHUTENeH, KaTaaTnu3aTOPOB, SJCKTPOIIUTA);

3aMeHy IPUBO3HOTO CBHIPhSt HA MECTHOE (HampuMmep, J00bIBAEMOE MOITYTHO).

yCOBepI_HCHCTBOBaHI/Ie TOTOBOM IMPOAYKIIMH BKIIHOYACT B ceOs:

l.
2.
3.
4.

obecrieueHrne 0€30MacCHOCTH MPOIYKIIUU B COOTBETCTBUU C HOPMaMHU;
yBEJIUUEHHUE CPOKa CIIY>KObI IPOTYKTOB POU3BO/ICTBA;

obecrnieueHye pereHepannu (BOCCTAHOBJICHUS) U YTUIIM3ALMH POy KIUY;
oOecrieyeHue y100CTBa UCIOIb30BAHUS TPOLYKIIUH;

B mensax YCOBCPIICHCTBOBAHUA OpraHU3allii IIPOMU3BOJACTBA UCITIOJIB3YIOTCA CICAYIOIINEC MCPBI:

1.

AN

7.

BCEMEpHasi OKOHOMHUSI MAaTepHalbHBIX W  DJHEPreTHYEeCKHX pEeCcypcoB 3a  CYeT
OpraHHU3allMOHHBLIX CPCACTB (HpaBI/IHBHaH opraHnu3anus pa6OTBI CMCH, JHKBHIALIUA
MPOCTOEB 00OPYIOBAHHUS U T.J.);

YCTpAaHCHHUE 3allUIaHUPOBAHHBIX W HE3AINIAHUPOBAHHBIX IIOTEPL CbIPbA, MATCPUAIIOB,
HHEPropeCypCoB;

BHCAPCHUEC Ha IPCANPUATUNA HOBBIX, 6OJ'I€C COBCPUICHHBIX MPOICCCOB U aIlllapaTOB,
obecreueHne IKOJIOTMYECKOTO KOHTPOJISl KaYeCTBA ChIPhs U MIPOIYKIIHH;

COCTaBJICHHE YKOJIOTHYECKOT0 MACTIOPTa MPEATPHUATHS;

OCYIIECTBIICHUE TOCTOSHHOM OTYETHOCTH Tepel] OSKOJIOTMYEeCKMMH Ciyxk0aMu U
00111eCTBEHHOCTHIO paifioHa, TOpoJia, 00J1acTH;

NPOBEJICHUE  JKOJIOTMYECKOTO KOHTPOJIE B  MacimuTabax NpEeanpusTHs B LEJSIX
IIPEAYIPEKICHNS YPE3BbIUYANHBIX KOJOTUUECKUX CUTYyaIUH.

OcHOBHBIC TEXHMYECKHE HANIPABJICHUS Pa3padOoTKH M BHEAPEHUsI MAJIOOTXOAHBIX
TeXHOJIOTHH

1. PazpaGoTka M BHeJpeHHE NPUHLUIHNAIBLHO HOBBIX TEXHOJIOTMYECKUX MPOLIECCOB, peaar3alus
KOTOPBIX MO3BOJISIET CYHIECTBEHHO YMEHBIIUTH 00pa30BaHNUE OTXOJI0B.

[TpumepoM MOXET CHIy>XKUTh BHeApeHHe Ha MOCKOBCKOM HedTenepepadaThiBaroIieM 3aBOJIE
(MHII3) TexHOIOTHYECKON JTMHUU MTOJIYYEHUS TOJUIIPOIUIICHA.

2. IlpumeHeHHe MaJI0’HEPrOEMKHUX MPOIECCOB (HApUMep, METOI0B MTOPOLIKOBON METAITypIUn).
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3. Ucnonb3oBanue BbHICOKOA((EKTUBHBIX METOAOB TEILIO- U MaccoOOMeHa (HampuMep, KUIISIIEro
CJIOS B yCTAHOBKAX KaTAJIMTMUYECKOTO KPEKUHTa MpH rnepepadoTke HeTH).
4. 3aMeHa NpsIMOTOYHBIX TOTOKOB MaTepUAJIOB U TEINIOHOCUTENIEH TPOTUBOTOYHBIMHU.
5. BHeapeHue TEXHOJIOTUHU C UCIOJIb30BAaHUEM KHCIOPO/A, BOAOPOA, 030HA U AJIEKTPOIHEPIUH.
OpHaKo MpH 3TOM ciieAyeT UMETh B BUJLY, YTO Ui UX MOJIY4YeHUs TPeOyeTCsl 3HAaUUTEIbHBINA PAcXo]
sHepropecypcoB. BripaboTka 3HEpPropecypcoB CBs3aHa CO CXXUIMAaHHMEM TOIUIMBA, B Ipoliecce
KOTOpPOro aTtMocgepa 3arpsi3HsAeTcsl NbUIEBBIHOCOM, OKHCIIaMU a3oTa u yraepoaa. [Ipumepom
3GGEKTUBHOTO MNPUMEHEHUs KHUCIOpOJa B KHUIIAIIEM CJIO€ MOXET CIYXUTh KHCIOPOIHO-
B3BEIICHHAs [UIaBKa [[BETHBIX METAJUIOB C YTHJIM3AlMEN TeIua.
6. Hcnonb3oBanue »3(ddexra CBEpXIPOBOJUMOCTH, a TaKKe TEXHOJOTHMM C INpUMEHEHHEM
CBEPXBBICOKHX JABJICHUN U TEMIIEpATyp.
7. Wcnonp30BaHUME MEXAaHMYECKUX METOAOB BMECTO XMMHMUYECKHUX IPOLIECCOB C INPUMEHEHHEM
KHCJIOT U ILEJIOYEH.
8. Pa3paboTka BHICOKMX T€XHOJIOTHI, B YACTHOCTH IJIA3MEHHBIX U JIa3€PHBIX.
9. BaenpeHue COBpPEMEHHbIX MEMOpPAHHbBIX, HOHHO-OOMEHHBIX, O3KCTPAKIIMOHHBIX METOJOB
BBIJICJICHUS LICHHBIX (M TOKCUYHBIX) BELECTB.
10. Ilpumenenue npu pa3paboTke S(P(PEKTUBHBIX T'€OTEXHOJIOTMYECKUX METOJIOB (HaIpHUMep,
MOJI3eMHOE BBILIEIauNBaHUE).
11. Buenpenue 6€3BOTHBIX METO0B O0OTAIIEHUS U TIEPEPaOOTKU CHIPHSI.
12. 3amena muaBKU Pyl U OTXOJOB TMIAPOMETAIUIYPTMUECKUMHU METOAAMM, TaK KaK BOIY IIpOLIE
OYHMIIATh, YEM Ta3bl.
13. WsroroBneHue OuopasigaraeMoil Tapbl, HampuUMep MAKeTOB, KOTOpble B OTJIMYHE OT
MOJIUATUIIEHOBOM Taphl pa3jararoTcs B TCUCHHE 3—35 JIET.
NuxkeHepHble M OpPraHM3allMOHHbIC MEPONPHATHA 10 3aIIUTE OKpPY:Kawuied cpeabl OT
3arpsi3HeHusl. OYHMCTKA NPOMBIILIEHHBIX BEIOPOCOB U cOPOCOB.

Bce n3BecTHbIE METO/BI M CPEACTBA 3aLIUTHI aTMOC(EPBI OT XUMUUECKUX MPUMECEH MOKHO
00BEAMHUTD B TPU IPYIIIHL.

B nepeyio cpynny BXOIAT MEpONpUATHS, HAIPABICHHbIE HAa CHW)KEHHE MOIIHOCTU
BBIOPOCOB, T.€. YMEHbIIIEHUE KOJUYECTBA BHIOPACKIBAEMOI'O BELIECTBA B €AUHUILY BPEMEHH.

JUist cCHUYKEeHHs. MOILITHOCTH BBIOPOCOB B aTMoc(epy Hanbosiee MUPOKO UCIOIb3YIOT:

1. 3aMCHY MCHEC 3KOJOTMYHBIX BUJI0B TOILIMBA SKOJIOTMYHBIMHU,
2. C)KMI'aHHC TOILIIMBA I10 CHCHH&HLHOﬁ TCXHOJIOTHH,
3. CO3JaHHC 3aMKHYTBIX ITPOU3BOACTBCHHBIX TUKJIIOB.

B nepBoM ciyyae mpUMEHSIOT TOIUIMBO ¢ 00Jiee HU3KUM OaiyioM 3arpsi3HEHUs. aTMOCQEpHI.
[Tpu c)xUraHuy Pa3TUYHBIX TOIUIMB TaKUE ITOKA3aTeIH, KaK 30JIbHOCTh, KOJTHMYECTBO JHOKCHUIA CEPBI
U OKCHJOB a30Ta B BbIOpOCAX, MOTYT CWIBHO pa3lW4aThCs MEXAY c000il, MO3TOMYy BBEIEH
CyMMapHbI{ ITOKa3aTellb 3arpsi3HeHus: atMocepsl B baiax:

JUIs CJIAHIIEB OH paBeH 3,16,

MOAMOCKOBHOTO yruist — 2,02,

skubacty3ckoro yris — 1,85,

6epesosckoro yrist — 0,50,

npuponHoro rasza — 0,04.

Cxuranue TOIUIMBA 1O  OCOOOH  TEXHOJOTMM  OCYHIECTBISIETCS B KHUIISIIEM
(TICEeBIOOKMKEHHOM ) CJIO€, YTO HPUBOJAUT K CHUIKEHUIO BBIOPOCOB JMOKCHAA CEpbl U TBEPABIX
YaCTHII.

HecMmoTpsi Ha TeXHWYECKHE TPYTHOCTH, OpraHU3alys 3aMKHYTBIX Ia30000pOTHBIX LUKJIOB
Jutst 3auThl OC Takke sIBISIETCs 11eJ1eco000pa3Hoi, 0COOEHHO €ClIM ATO pellaeT U TMTHeHUYeCKHe
nenu. PaccMOTpUM  HECKOJIBKO HPHUMEPOB CO3/1aHUS Ta30000pOTHBIX LUKIOB. Ha ropHo-
o0oratuTeNbHbIX KOMOMHATaX M0 MPOU3BOACTBY acOecta (KOTOpHIM, KaK M3BECTHO, CIIOCOOCTBYET
00pa30BaHUIO Yy 4YEIOBEKAa PAKOBBIX OINYyXOJel) BEHTWIALMOHHBIE BBIOPOCHI COOHMpAIOT U3
Pa3IMYHBIX TOYEK IIEXOB, HAMPABIAIOT HA TIIYOOKYI0 OYHCTKY OT IBUICBHAHOTO acOecTa, MpHU
HEOOXOIMMOCTH Pa30aBisIOT CBEKUM BO3YXOM M BEHTHJISATOPAMHM CHOBAa HANpaBiIAIOT B IeXa.
VY oBneHHbIN acOecT UCTIOIb3YETCSI BTOPHUUHO.

B noMeHHBIX medax yacTh ra3a ¢ HHDKHErO YPOBHSI Ieud (KOJOCHHKOBBIM ra3) MOXeT
MOJIaBaThCs B €€ BEPXHIOIO YaCTh, PH ATOM €T0 [eIeco00pa3HO OUUIATh OT OKCHAA yIIIepoa.
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Ha ADC wyacth nmomeumieHuil HaXOAUTCsS IOJ pa3pekeHHEM BO HM30€KaHUS IONaJaHus B
atMocepy pagUMOHYKIWAOB. Bo3nyx M3 3THX MOMENIEHHH MOJBEpraercs OYHCTKE MU
PELHPKYITHPYETCS.

Bo eémopyro cpynny BXOAAT MepONpPHITHS, HAPABICHHbIE Ha 3alMTy aTMOC(Epbl MyTEM
00pabOTKM M HEUTpaTH3aIUU BPETHBIX BEIOPOCOB CIIEIHATBHBIMI CHCTEMaMU OYHCTKH.

MeTo/1bl OYHCTKH ra30BbIX BEIOPOCOB KJIACCU(DPULIUPYIOTCS CIEIyIOIUM 00pa3oM:

0 BUJAY 3arps3HEHUST — OT IMBUICBBIHOCA, TyMaHa M OpBI3T, OT Ta3000pa3HBIX H
napooOpa3HbIX MpUMeECceH;

0 TIPOIIECCY OYMCTKH — MEXaHWYECKHE (IBUICOCAUTEIBHBIC KaMephl, IIMKIOHBI, (PHIBTPEI,
MOKpBIE€ MBLICYTOBUTENH, 3JIEKTpoPUIbTpl) M (pu3NKo-xuMuueckue (abcopdepsl, aacopOepsl,
KaTaJIMTHYECKUE PEAKTOPHI, ITEUH).

CucreMbl M1 MeTObl OYUCTKHU BPeIHBIX BHIOPOCOB

Om nolnu:

> CyXHe€ IbLICYJIOBUTEIH,
> MOKpBbI€ MbLICYJIOBUTENH,
> ANIEKTPOUIIBTPHI,

> GUIbTPHI.

[Ipy MOBBIIEHHOM COJEPKAHUM TBUIM B BO3AYXE HCHOIB3YIOT NBUICYJIOBUTETH U
eKTPOGMWIBTPEl. DUIBTPHl MPUMEHSIOT I TOHKOH OYHCTKH BO3JyXa C KOHIICHTpAIHeH
npumeceii meree 100 mr/m’,

Om mymanos:

Jl71st OYUCTKYU BO3/lyXa OT TyMaHOB (HampuMep, KUCIOT, IIeI04Yeii, Macen U Ap. KUAKOCTEN)
UCIIONIB3YIOT CHUCTEMBl (DHIBTPOB, HA3bIBACMBIX TYMAHOYJIOBHTEISAMH. [IpWHIMI WX JEHCTBUS
OCHOBaH Ha OCQKJCHHH Kalelb Ha MOBEPXHOCTU MOP BOJIOKHUCTOTO (PUIBTPYIOLIETO MaTepHana C
MOCJIEIYIOIUM UX CTEKAaHHEM O] IEHCTBHEM TPAaBUTAIIMOHHBIX CHII. B KadecTBe QHIBTPYIOMIETO
MaTepuana UCHOJIb3yeTCsl BOMIIOK, JaBcaH, MOJUMPONIICH U IPYrue MaTepuanbl TONIUHONU 5-15
cM. D PeKTUBHOCTh TYMaHOYJIOBUTEJIEH I pa3MEepOB YaCTHI] MEHEe 3 MKM MOXET JOCTUTaTh
0,99.

Om 2azonapoobpaszHvlx npumeceli.

> abcopOLMOHHBIE METOBI (IIPOMBIBKA BEIOPOCOB PACTBOPUTEINSIMH, PACTBOPSIOLIMMU
IIpUMECH),

> azicopOLIMOHHBIE (IIOTJIOIIEHHE Tra3000pa3HbIX NpuMeceld TBEPABIMU HOPHCTHIMU
MaTepuagamu),

> XeMOCOPOIIMOHHBIE (IIPOMBIBKA BBIOPOCOB PACTBOPAMM PEAreHTOB, CBA3BIBAIOIIUX
[IPUMECH XUMHUYECKH),

> TEpMUYECKHE  (BBICOKOTEMIIEPATYpHOE JOKUI'AaHHWE  YIJIEBOJOPOJOB,  OKCHIA
yriepoja, BEIOPOCOB JTAKOKPACOYHOT'O IPOU3BOICTBA),

> KaTaJIMTHYECKUE (TOKCHYHbIE KOMIIOHEHTBHI Ta30BO3JIYIIHOW CMECH MNpPU YHaCTHH

KaTajqu3aTopa MpeBpallarTcs B O€3BpeIHBIC BEIIECTBA).

Bb10op MeTOa OUMCTKH 3aBUCUT OT MHOTUX (DakTOpoB: 00bEMa, pacxonia U TeMIEpaTyphl
3arpsi3HEHHBIX TA30B, XapaKTepa 3arpsA3HeHUs], Ha4aJbHOW U KOHEYHOH (TpedyeMoil) KOHIEHTpaluu
BPEIHBIX BELIECTB, COJEPIKAHUSA IPUMECEH, BO3MOXHOCTU BTOPHUYHOTO MCIIOJIB30BAHUSA OTXOJOB,
HaJIMYUSl XMMHYECKUX BEIIECTB, HEOOXOJUMBIX JJIsl IPOBEIAeHUs mpolecca ouucTku. [Ipu BeiGope
TOTO WJIM MHOIO IMPOLEcCa OYMCTKH KaXKAbId pa3 clIeAyeT IMPOBOAUTH TEXHUKO - SKOHOMHUYECKUI
pacuéT U BeIOUpPATh BapHAHT ¢ HAUMEHBILIMMU 3aTPATaMHU.

Tak, MBUICOTCTOMHUKY MPUMEHSIOT Ul YJaBJIMBAaHUS KPYIMHOM MBUIM; LUKIOHBI — HpPHU
KOHLIEHTPAIUK TBUTH BHILIE 2 /M’ U NPHM HE3HAYUTENLHOM TIIyOUHE OYUCTKH; CKPYOOEpHI MOKPOI
OUYHUCTKH — MPH OXJIAKJCHNUH Ta3a, Koraa TpedyeTcs BbIcOKas 3 (EKTUBHOCTD YIaBIUBAHUS MEJIKUX
yacTull (€ciid ras3pl M0KApOOIacHble, HY)KHO YJIaBJIMBATh W TBEPJbIE YACTHIIbI, U Tra3000pa3HbIe
BpelHble mNpuMecH). TkaHble (GWIBTPHI HCIOJIB3YIOT M BBICOKOW CTENEHHW OYMCTKH, IPH
HEOOXOJUMOCTH JIOMCIOJB30BAaHUSl NBUIM W TPU HU3KOM TemrepaTrype. OIeKTpo(UIbTPbI
HNPUMEHSIOT NPH OOJIBIIUX PACXOax ra3a U BBICOKOM MX TeMIepaType.

B mpemuvio zpynny BXOIAT MEpONPUATUS MO HOPMHPOBAHUIO BBIOPOCOB Ha OTAENIBHBIX
IPENIPUIATHAX U B PETMOHAX B LIEJIOM.
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Oprann3zanMoHHble MEPONIPUATHSA 110 PALMOHAJBLHOMY Pa3MellleHHI0 HCTOYHUKOB
3arpsi3HeHMi, MO3BOJIAIONINE CHU3UTD CTeNeHb pacnpocrpanenus 3B:

. CTPOUTEIBCTBO BHICOKUX U CBEPXBBICOKHX TPYO;

° YCTPOMCTBO CAaHUTAPHBIX OXPAHHBIX 30H BOKPYT MPEANPUATHIA, 03E€JICHEHHE TOPOJOB
U IIOCENKOB;

. ONTUMAJILHOE  PACIIOJIOKEHUE MPOM. HNPEANPUATAN U ABTOTPAHCIIOPTHBIX

Maructpaied (¢ yd4€ToM THAPOMETEOPOJIOTHMYECKUX (HAKTOpOB) i MHUHUMHU3ALUU  UX
OTPULIATENBHBIX BO3/ICUCTBUN;

o palMoHaIbHAS IIJJAHUPOBKA TOPOJCKOM 3aCTPOMKHM € YYETOM pPO3bI BETPOB U
LIYMOBBIX Harpy3oK;
. MIEPEAUCIIOKALNS U3 TOPOIOB U MOCENKOB IIPEANPUATHN C BBICOKOM HHTEHCUBHOCTBIO

BPEAHOTO BO3CHCTBUS.

MeToabl OYMCTKH CTOYHBIX BOJI

['maBHBIN 3arps3HUTENb MOBEPXHOCTHBIX BOJ — CTOYHBIE BOJBI, MIOITOMY IKOJIOTHMYECKOM
BEChbMa BAXXHOW 3ajayeil sBIseTcs pa3paboTka W BHeApeHHE S(PPEKTHUBHBIX METOIOB OYUCTKH
CTOYHBIX BOJ. BBUAY OrpoMHOro MHOrooOpasusi cOCTaBa CTOUHBIX BOJ CYLIECTBYIOT pa3iIMYHbIC
CHOCOOBI WX OYHCTKH: MEXaHWYECKUE, (DU3MKO-XUMHUYECKHE, XUMUYECKHE, OMOJIOTHYECKHE U
TepMuueckre. OUYMCTKa MOKET MPOU3BOJIUTHCS KAKUM-THOO OJAHMM WJIM KOMOMHHPOBAHHBIMU
criocobamu, ¢ 00paboOTKOW ocajika (WM M30BITOYHOM OMOMAacChl) M 00€33apaKMBAHUEM CTOYHBIX
BOJI IlepeJi COPOCOM UX B BOJOEM.

Memoovl ouucmku cmoyHvIX 600:

1. Mexanuueckue:
OTCTauBaHUe, MPOICKUBAHNE, QUIBTPOBAHKE, IICHTPUDYTUPOBAHHUE.
2. OU3HNKO-XUMHUYECKHE:
Koaryysinusi,  (IOTanus, WOHHBIA OOMEH, OKCTpakuus, aJcopOmus, JaecopOuus,
pekTudukanys, oOpaTHbI 0CMOC, ITEKTPOXUMUYECKUE.
3. Xumuueckue:
HeUTpanu3anus, OKUcIeHue (adpalivs, 030HUPOBAHUE, XJIOPUPOBAHKE), BOCCTAHOBIICHUE.
4. buonoruueckue:
OuoIornYecKoe pasioxkeHue, OMOXUMUYECKOE OKUCIICHHUE.
5. Tepmuueckue:

C)KHTaHUe, BbITIApUBAHHUE.

MexaHu4yeckasi OYHMCTKA TIO3BOJISICT BBIJCIHUTh W3 OBITOBBIX CTOYHBIX BOJ g0 60-75%
HEPACTBOPUMBIX MpUMecel (IeCOK, IITMHUCThIE YacTHUIIbI), @ U3 MPOMBILUICHHBIX A0 95 %, MHOrHe
13 KOTOPBIX (KakK [IEHHbIE MaTepUabl) UCIOJIb3YIOTCS B IPOU3BO/ICTBE.

OuncTka CTOYHBIX BOJ OT KPYHHBIX TBEPABIX BEIIECTB MPOU3BOJUTCS HA CETKAX H
pelETKax, OT MENKHUX YacTUL — B THAPOLMKIOHAX. /[ TOHKOHW OYMCTKH OT TBEPABIX YACTHIL
CTOYHBIE BOJIBI MPOMYCKAIOT Yepe3 (PUIbTPHIL.

IIpu U3HKO-XMMHYECKMX MeTOAaX OYUCTKH U3 CTOYHBIX BOJ  yAAISIOTCS
TOHKOJIMCIIEPCHBIE U PACTBOPEHHBIE HEOPraHUYECKUE MPUMECH U Pa3pyIIAOTCS OpraHHUYecKue U
IUIOXO OKHUCIsieMble BemiecTBa. Yamie Bcero u3 (U3MKO-XUMUYECKUX METOJOB IMPUMEHSIIOTCS
KOAryJisiiusi, aacopOLusi, SKCTpaKUus, a TakkKe DOJIEKTPOIH3. OIEKTPOIU3 3aKiiodaercs B
pa3pylICHUH OPTaHUYECKUX BEIIECTB B CTOYHBIX BOAAX U M3BJICUCHUH METAIIOB, KUCIOT U APYTUX
HEOPraHUYECKUX BEIECTB MPU MPOTEKAHUU AIIEKTPUUIECKOTO TOKA.

byTtwnanerar u JUU30NPONMHIIOBBIA AGUP MOXKHO TPUMEHSTh IS IKCTPAardpOBAHUS
(dheHoIoB.

JIJIsl OYMCTKH OT MEJKUX YacTHIl He(PTEePOIyKTOB MPUMEHSIOT KOAryJIsHTHI, 00pa3yolne
XJIOMbs,, K KOTOPBHIM MPUJIMIAIOT 3TH YaCTUIBL. 3aTEM XJIONbS YAAJIAIOT B OTCTOMHHKAX WIH
¢doTaTopax ¢ MOMOIIBIO BO3AYIIHBIX My3bIPHKOB, TIOIXBATHIBAIOIINX 3TH XJIOMHS M BBIHOCSIIIUX UX
Ha TIOBEPXHOCTh. B KauecTBe KOaryastHTOB UCIOJIB3YIOT CYJb(aThl ATIOMUHUS U JKeJe3a.

Jis TayOOKOH OYMCTKM CTOYHBIX BOJ OT PACTBOPUMBIX OPraHMYECKHX COCAMHEHHMA
(eHoIIOB, TECTUITUIOB, KPACUTENICH) HUCIIOIB3YIOT METOJ aacopOoruu, 3PpGeKTHBHOCTh KOTOPOTO
kosiebnercs otr 80 1o 95 % B 3aBHCHMOCTH OT XMMHUYECKOW NPHUPOJBI acOpOEHTa, BETUYHUHBI
azicopOupyroleil MOBEpXHOCTH, a TaKXKe OT CTPYKTYpbl M CBOMCTB YJIaBIMBAE€MbIX INPUMECEH.
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OunnraemMyro BOJy MPOITYCKAIOT uepe3 QMiIbTp, 3arpyKEHHBIM COPOSHTOM, HUJIH MIPOCTO T00ABISIOT
B He€ M3MeNnbuEHHBIH cOpOeHT. B kadecTBe ajcOpOEHTOB MPUMEHSIOT TOP(, OMHUIKHU, KOKCOBYIO
MenoYb, 30Jbl, IIJAKK U JApPyrue MAaJIOIEHHbIE BEIIECTBA, KOTOpbIe OOBIUHO YAAJAIOTCS WIIU
CKUTalOTCsl MOCJE OJHOPA30BOr0 HCIONb30BaHUA. Ecin ke 3arps3ssioliee BEUIECTBO WU
a7IcopOeHT NPEICTABIAIOT OIpPENeIEHHYI0 LIEHHOCTh, TO aJcOpOeHT pereHepupyror. CambiM
3¢ (hEeKTUBHBIM, HO U CaMbIM JIOPOTMM COpPOEHTOM, MPHUMEHSIEMBIM B CXeMaX BOJIOOYHUCTKH,
SIBJISICTCS] aKTUBHUPOBAHHBIN yTOJIb.

OOpatHblii 0OCMOC — 3TO Tpolecc (PUIBTPOBAHUS PACTBOPOB UEpe3 IMOIYIPOHHUIAEMbIE
MeMOpaHbl. OH NPOMCXOIUT HA MOJIEKYJISIPHOM YPOBHE M TpeOyeT 3HAaYMTENbHBIX 3aTpaT, HO
obecrnevynBaeT rIyOOKY0 OYUCTKY OT BHICOKOTOKCHYHBIX BPEAHBIX BEIIECTB.

Jecopbuus — 3T0 mpoiecc OYMCTKH CTOYHBIX BOJ| OT JIETY4HX IMpUMecel (cepoBojopona,
aMMHaKa). DTU MPOLECCHI MPOBOAATCS 3a CUET MPOAYBKH BOABI BO3AYXOM WM HWHEPTHBIM Tra3oM.

Jnst u3BICUYECHHS U3 CTOYHBIX BOJI METAJUIOB (IIMHKA, MEMIU, XpOMa, HUKEJIS, CBUHIIA, PTYTH,
BaHAJMs, MapraHiia), a TaKKe COCOUHEHHWH MbIlbsika, (ocdopa, HUAHUAOB HUCHOIB3YETCS
MOHOOOMEHHAsI OYMCTKA C TPUMEHEHUEM CHHTETUIECKUX HOHOOOMEHHBIX CMOJI.

BoccranoBneHue nmpyu XMMHU4YeCKHX METOAAX OYMCTKH HCIOJIb3YeTCs JUIsl yJaJeHUsl U3
CTOYHBIX BOJI COCIMHEHUM PTYTH, XpOMa, MBIIIbSIKA, JJII YErOo B BOAY BBOIAT CYJb(PUT Kele3a,
THJIPOCYIb(UT HATPUSA, THIPA3UH, CEPOBOJOPO]I WIIH ATIOMUHUEBYIO MyAPY.

CrouHble BOJbl OUHMIIAIOT TaKXKe C HCIOJb30BAaHUEM YIbTPa3ByKa, O030HA. XOpPOILIO
3apeKOMeHI0Baa ce0si OUUCTKA MYTEM XJIOPUPOBAHUSI.

Cpenu METO/I0B OYMCTKM CTOYHBIX BOJ| OOJBIIYIO POJb UIrpaeT OMOJOrMYecKHil MeTo.,
OCHOBaHHBIM Ha UCTIOJIB30BAHUU 3aKOHOMEPHOCTEH OMOXMMHUYECKOTO CAMOOYUIIICHUS PEK U APYTUX
BO10éMOB. bronornueckuii (0MOXMMHYECKHI) METOI OCHOBAH Ha CIIOCOOHOCTH MHKPOOPIaHU3MOB
UCIIOJIb30BaTh JUISI CBOEr0 NMUTAHUS MHOTHME OPraHMYECKHE W HEOPraHUYECKUE COEIUHEHUs U3
CTOYHBIX BOJA (CEpOBOJOPOJA, aMMHUAK, HUTPUTHI H T.A.). VCIMONB3YyIOTCS pa3iUdHbIC THITHI
OMOJIOTHUYECKUX YCTPOUCTB: OMODUIBTPBI, OMOIOTHUECKUE TIPYIb, OISl OPOIICHHUS, a3POTCHKH. B
O0no(uIbTpax CTOYHBIE BOJBI MPOIYCKAIOT YEepe3 CJION KPYHMHO3EpPHUCTOrO0 MaTepuaia, HOKPHITOro
TOHKOM OakTepuanbHON MIEHKON. braromaps 3Tol TUIEHKE MHTEHCHUBHO MPOTEKAIOT MPOIECCHI
OMOJIOrMYECKOT0 OKHCICHUSI.

B Ouonornyeckux mpyAax B OYUCTKE CTOYHBIX BOJ MPUHUMAIOT Y4acTHE BCE OPraHU3MBI,
Hacensomue BoxoéMm. Ilepen Ouosornyeckoil OYMCTKOM  CTOYHBIE BOABI  MOABEPraroT
MEXaHUYECKON OYHCTKe, a Tocie OMOIOTHYecKo (i ynaneHusi OOJIE3HETBOPHBIX OaKTepuii) —
XUMUYECKON OYHCTKE, XJIOPUPOBAHUIO IKUIAKAM XJIOPOM WM XJOPHOM wW3BeCcThro. Jlms
ne3nH(MEKIMU  HCIONB3YIOT Takke Jpyrue  (Qusumko-xumuueckue mpuémbl  (yIbTPas3BYK,
030HMpOBaHHE M [p.). buosornueckuit wmeron mHa€r JyyliMe pe3ysbTaThl IPH  OYUCTKE
KOMMYHAIIbHO-OBITOBBIX CTOYHBIX BOJl, @ TAaKXXE CTOYHBIX BOJ MPEANPHUITHNA IEIUIFOIO3HO-
OyMaxHOHM, HedTenepepadaThIBAOMIEd MPOMBIIUICHHOCTH, TMPOWU3BOJICTBA HMCKYCCTBEHHOTO
BOJIOKHA.

K Tepmuyeckum MeTogam mnpuOeraroT Npd OYUCTKE MPOMBINIJIEHHBIX CTOYHBIX BOJI,
COJZIEp>KaIlIMX, TTIaBHBIM 00pa30M, BHICOKOTOKCUYHBIE OpraHMYeCKue KOMIOHEHTHI. [loa BnusHuEM
BBICOKOW TeMIIepaTyphl B IPOLECCE TOPEHHSI OPraHMUECKOIr0 TOIIMBA TOKCUYECKUE OpPraHUYeCKHe
BEILIECTBA OKHUCIISIIOTCS U TMOJHOCTHKO CrOparOT, a MHUHEPAJIbHbIE YaCTUYHO BBIBOJSATCS B BUJE
pacruiaBa, 4aCTUYHO BBIHOCSTCSI C JBIMOBBIMU Ta3aMU B BHAEC MEIKOW MbLIM U mapoB. Hamboiee
YHUBEpCaJIbHBI U 3((EKTUBHBI LIMKJIOHHBIE €YU (PEaKTOPhI).

Tema 3.2 IousTue 0 NPaBoOBOH oxpaHe OKpY KaIoleH cpeasl.
OcHOBHbIe NPHUPOAOOXPAHHBIE 3aKoHbl P®. DJkKoHOMHYeCKHMe MeXaHU3Mbl 3aIIUThI
NPUPOAHOI cpeabl. MeKayHapoaHOe COTPYAHMYECTBO B 00JACTH OXPaHbI OKpYsKaoliei
cpeabl

[TpupoooXpaHHOE 3aKOHOATENBCTBO B Poccuy BKIIHOYAET FOPU30HTAIBHYIO U BEPTUKAIBHYIO
cucteMsbl. ['opu3oHTanbHas cucTEMa MPUPOJOOXPAHHOTO 3aKOHOAAaTENbCTBA — 3T0 KoHCTUTYLHS,
@DenepallbHbIE 3aKOHBI, YKa3bl NPE3UACHTA, NIOCTAHOBJIEHUS MPABUTENIBCTBA, HOPMATUBHBIE AKTHI
P®. BeprukanbHas cucTteMa MPUPOJAOOXPAHHOTO 3aKOHOAATENBCTBA — 3TO HOPMATHBHBIE aKThI,
NpUHATHIE HA (hefiepalibHOM YPOBHE U YpOBHE cyOBbekTOB Denepanu.
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Bce HOpMaTHBHO-TIpABOBBIE aKThl MOXHO Pa3[eiNTh HAa aKTHl MPEICTABUTEIBHBIX OPraHOB
denepanbHOTO YpOBHSI U CYOBEKTOB (herepaliu, MPUHUMAEeMble MECTHBIMH OpraHaMH BIIACTH B
npejenax uX KOMIETeHIIUH.

B cucreme 3akoHOIATENBCTBA, B TOM YHUCIIE U IPUPOAOOXPAHHOIO, CYLIECTBYET JEJIEHHE Ha
3aKOHbl M TMOJA3aKOHHbIE akThl. HopMaTuBHO-paBOBbIE aKThl (eAepaTbHOTO YPOBHA — 3TO
denepanbHble 3aKOHBI M HEKOTOPBHIE MOJ3aKOHHBIE aKThl, HANpPUMEP YKa3bl U PaCHOPSIKCHHUS
[Ipesunenta, mocranosiienue [IpaBuTenbcTBa, HOPMATUBHBIE aKTHl MUHUCTEPCTB M BEJIOMCTB.

DKO0JIOrM4ecKkoe 3aKoHOAATeNnbCcTBO PXd BKIIIOUAET /BE NMOACHCTEMBI: NPUPOJO-PECYPCHYIO U
IIPUPOIOOXPAHUTEIBHYIO.

CoOCTBEeHHO cHCTeMa SKOJIOTMUYECKHUX 3aKOHOJATeNbHBIX akTOB Poccuiickoit Denepanuu
BKJIIOUYAET JIBa BHJIa 3aKOHOJIATEJIbHBIX aKTOB!

1) mpupoI0OXpaHUTENbHBIE 3aKOHOJATENbHbIE aKThl, Hampumep, DenepanbHbiii 3akoH «O0
oxpaHe OKpyxawmei cpeas» (2002 r.), DenmepanbHbiii 3ak0oH «O TPUPOAHBIX JIEUYEOHBIX
pecypcax, 1e4e0H0-03JOPOBUTEIBHBIX MECTHOCTAX U KypopTax» (1995 r.), denepanpHblii 3aK0OH
«O6 o0co00 oxpaHseMBIX TPHUPOAHBIX TeppuTopusax» (1995 r.), denepanbubiii 3akoH «O
rupoMereoposiornyeckoit ciyxoe» (1998 r.), denepanpubiii 3akoH «O0 oxpaHe aTMoc(epHOTro
Bozayxa» (1999 r.) u npyrue;

2) IpUPOAHO-PECYPCHBIE 3aKOHOJATENbHBIE aKThl, Hampumep, 3emMenbHblil kogekc PCDOCP
(1991 r1.), 3akon Poccuiickoit @enepammu «O Hempax» (1992 r.), denepanbubiii 3akoH «O
*uBOTHOM Mupe» (1995 r.), Boanslit koneke Poccuiickoit @eneparuu (1995 r.), denepanbubiii
3akoH «O koHTHHeHTanbHOM wenbde Poccuiickoit denepaunn» (1995 r.), JlecHoit koaekc
Poccuiickoii @eneparun, enepanbHblii 3akoH «O MIaTe 3a MOJIb30BAHUE BOAHBIMU OOBEKTAMID)
(1998 r1.), ®enepanbublii 3ak0H «O BHYTPEHHMX MOPCKHX BOJaX, TEPPUTOPHAIBHOM MOpE U
npuneraromed  30He  Poccuiickoit  ®epeparuu» (1998 r1.), Denmepanbhbiii  3akoH  «O06
UCKITIOYUTENbHOM 3KoHOMHUecKOoi 30He Poccuiickoit ®enepanum» (1998 r.) u npyrue.

PaccmoTpuM OCHOBHBIE TOJIOKEHMS TJIaBHBIX 3aKOHOB Poccuiickoin depepannu, UMEIOIIUX
9KOJIOTMYECKYIO HalPaBJIE€HHOCTb.

Cpenu Bcex MMEIONIMX IOPUAWYECKYIO CHITy HOPMATHBHO-TIPABOBBIX aKTOB OCOOYIO Ba)KHOCTH
nmeer Denepanbablii 3akoH «O0 oxpaHe okpyxatomerd cpeas» (2002 rr.). DTOT 3aKOH UMEET
KOMIUIEKCHBIA XapaKTep M OPHUEHTUPYETCS Ha PbIHOYHbIE OTHOIIEHWs. B HeM 3amoxkensl: 1)
MIPUHLIUIIBI 00€CTIEYEHUS OITOCPOUHBIX 3KOJOTMUYECKUX U SKOHOMHUYECKUX MHTEPECOB HACETICHUS
U XO3MUCTBYIOIIMX CYOBEKTOB, MX 3aWHTEPECOBAHHOCTH B OXpaHE OKpYXKAloUleW MPUpPOAHOM
Cpenpl; 2) TMpeayCMOTPEHbl MEXAaHM3Mbl KOHTPOJISI 3a COOJIIOJIEHUEM MPUPOJOOXPAHHOTO
3aKOHOJIaTEIbCTBA, aIMUHUCTPATUBHBIE U IKOHOMUUYECKUE MEPhI BO3AEUCTBUS HA HapyuuTeneil. B
HEM OIlpe/iesieHa KOMIIETEHIUS 3aKOHO/IaTeIbHON U MCIIOJHUTEIbHON BJIACTH (CHEIHAIbHO Ha TO
CO3/IaHHBIX OpPraHoOB), a TaKXKe KOMIETeHIus pecnyOnuk B coctaBe Poccuiickoit denepanuu,
aBTOHOMUI, KpaeB, 00JacTeif, OpraHoB MECTHOTO CaMOYIpaBlIeHUS B 00JacCTH OXpaHbI
OKpY>Karolle NPUPOJHON CPEBI.

3akoH «O0 oxpaHe OKpYy»XKaromen cpelab» cocTOMT u3 16 rnaB: 1) OOmwme mojoxeHus; 2)
OcHOBBI yrpaBieHHs B 00JIaCTH OXpaHbI OKpykaroten cpenbl; 3) [IpaBa u 00s13aHHOCTH TpaxaaH,
OOLIECTBEHHBIX U MHBIX HEKOMMEPUYECKUX OOBEAMHEHUN B 00JaCTU OXpaHbl OKPYKarOIIeH cpeibl;
4) DKOHOMUYECKOE PETyJIUpOBaHUE B 00IACTH OXpaHbl OKpYsKaromiel cpenbl; 5) HopmupoBanue B
ob0nacTu oxpaHbl OKpyKarouieil cpenpl; 6) OueHka BO3AEHCTBHUS Ha OKPYXKAIOLIYIO Cpely U
JKOJIOTHYECKas JKcmeptusa; 7) Tpeboanus B 00JacTH OXpaHbl OKPYKAWOIIEH cpeapl Mpu
OCYIIIECTBIICHUN XO3IMCTBEHHOW M MHOM ACATEIBHOCTH; 8) 30HBI IKOJIOTHIYECKOTO OCICTBUS, 30HBI
ype3BblyaiiHoi cutyaruu; 9) Ilpupomusie 00BEKTHI, HaxoAsIIMecs IMOA 0coOoil oxpaHoi; 10)
['ocynapcTBEeHHBIE MOHHUTOPUHI OKpY>KaloIllled cpelapl (rocyAapCTBEHHBIM SKOJIOTMYECKUN
MoHHuTOpUHT); 11) KOoHTpOib B 001acTH OXpaHbl OKpYKAKOIIEH Cpeibl (IKOJIOTUYECKUN KOHTPOJIb);
12) Hayunble wuccnefoBaHus B o0jacTu oOXpaHbl OKpyxkaromed cpensl; 13) OcHOBBI
dbopMUpOBaHUA  JKONOTHYECKOW  KynbTypbl; 14)  OTBETCTBEHHOCTh 3a  HapyIIEHUE
3aKOHO/IAaTeNbCTBA B OOJIACTH OXpaHbl OKpY)Kalollleld cpeibl U pa3pelieHHe CIOpPOoB B 00JIacTU
OXpaHbl OKpyKaromiei cpeapl; 15) MexayHapogHOe COTPYJHHUYECTBO B 00JacTH OXpPaHbI
OKpY’Karomien cpensl; 16) 3akI0ounTeTbHbBIE TTOT0KCHHS.

Crtpykrypa (Ha3Banue rnaB u crareil) DexepanbHoro 3akona «OO0 oxpaHe OKpyKarolien

cpeas» (2002 r.).
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I'maBa 1 «OOmme nonoxxkeHus», crarbu NeNe 1—4: ocHOBHbIE NOHATHA (OIPENEIICHUS U
ne(GUHUINK), 3aKOHOAATENbCTBO B 00JIACTH OXPaHbl OKPYXKAOILIEH cpe/ibl, OCHOBHbIC HPUHIIMIIBI
OXpaHbl OKpPY>KaroIlel cpeJibl, 00bEKThI OXPaHbl OKPYKAIOLIEH cpebl.

I'naBa II «OcHOBBI ynpaBiieHUs! B 00J1aCTH OXpaHbl OKpYy:Karolei cpeab», ctatbu NeNe 5—10:
MIOJIHOMOYMSI OpPraHoB TocylnapcTBeHHOM Biactu P®, cyobexktoB P®d, opraHoB mecTHOro
caMmoyIipaBlieHHsI B c(epe OTHOIIEHU, CBA3aHHBIX C OXPaHOM OKpY’Karolled Cpeabl; OpraHbl
WCIIOJTHUTENbHOM BJIACTH, OCYLIECTBISIONIME TOCYJIapCTBEHHOE YIPAaBJIE€HUE B OOJACTH OXPaHbI
OKpY’Kalollel cpebl; pasrpaHUYeHHE MMOJHOMOUYUH B c(epe OTHOILEHH, CBA3aHHBIX C OXpaHOU
OKpY>Karolllel cpeJibl, MEeXAy OpraHaMu rocynapcrBeHHoi Biaactu P® u opranamu Biactu cyOb-
exkToB P®; ympasneHue B 00jacTH OXpaHbl OKpPY’KAIOLIEH Cpeibl, OCYIECTBISEMOE OpraHaMu
MECTHOI'O CaMOYIIPaBJICHUS.

I'maBa III «IIpaBa u 0O05A3aHHOCTH TpakJaH, OOLIECTBEHHBIX M HHBIX HEKOMMEpPYECKHX
o0beIMHEHUH B 00JaCTH OXpaHbl OKpyskaromied cpenp» crtatb NeNe 11 — 15: mpasa u
0053aHHOCTH I'pakJlaH, OOIIECTBEHHBIX M MHBIX HEKOMMEPYECKUX OOBEAUHEHUH HKOJIOTHYECKOTO
TOJIKa B 00JIACTH OXpaHbl OKPYXKAIOLIEH Cpe/ibl; cCcTeMa rocyapCTBEHHBIX MEp MO0 00ECIIeUEHHUI0
IpaB Ha OJIaroNpUATHYIO OKPY>KAIOLIYIO CPELy.

I'maBa IV «OxoHOMHUECKOE peryinpoBaHue B 00JIaCTH OXpaHbl OKPYIKaIOLIEH cpelbl™, cTaThi
NeNe 14—18: MeTo bl 5KOHOMUUECKOTO PErYJIMPOBAHUS B 00JIACTH OXPaHbl OKPY>KaIOLIEeH cpesibl;
®enepasibHble MPOrpaMMbl B 00JaCTH IKOJIOTUYECKOTO pa3BuTus P®, 1eneBple mporpammsl B
00J1IacTH OXpaHbl OKpy»Karoliel cpeabl cyobekToB Pd, meponpusaTus mo oxpaHe OKpysKaroulen
Cpelpl; IUlaTa 3a HEraTHBHOE BO3JCWUCTBHE Ha OKPYKAIOLIYIO Cpeidy; IpellpHHUMATEIbCKas
NESTEIbHOCTh, OCYLIECTBIIIEMas B LEISAX OXpaHbl OKpPYXKaroIleW Cpenbl; 3KOJOTM4ecKoe
CTpaxOBaHHUE.

I'maBa V «HopmupoBaHue B 00acTH OXpaHbl OKpyXkaroleil cpensl», cratbu NeNe 19—31:

OCHOBbI HOPMHUPOBaHHUSI B 0O0JIaCTH OXpaHbl OKpY’Kalolell cpenpl: TpeOOBaHUS K pa3paboTke
HOPMAaTUBOB B 00JIaCTU OXpPaHbl OKPY’KAIOIIEH Cpebl;
HOPMAaTHBbl — KadyecTBa OKPY’KaOLIEH Cpelibl, JOMYCTUMOrO BO3JEHUCTBUS Ha OKPY’KAIOLIYIO
cpely, AOIMYCTHUMBIX BBIOPOCOB M COPOCOB BELIECTB U MUKPOOPTaHHW3MOB, 0Opa30BaHMs OTXO/I0B
IIPOM3BOJICTBA U MOTPEOJICHUS U JIMMUTHI X pPa3MEILEHUs, T0IyCTUMBIX (PU3UYECKUX BO3/IEHCTBUI
Ha OKPYJKaIOILIYH0 Cpeay, JOIyCTUMOIO M3BATUS KOMIIOHEHTOB IIPUPOJIHOM Cpenbl, JOIyCTUMOMN
aHTPOIOI€HHOM HArpy3KH Ha OKpY)KAIOIIYI Cpely U HHble HOPMAaTUBbI B 00JAacTU OXpPaHbI
OKpY’Kalollel cpelibl; TOCYAapCTBEHHbIE CTAaHAAPThl M MHbIE HOPMATUBHBIE JOKYMEHTHI B 00JaCcTH
OXpaHbl OKpY’Kalollled cpeibl; JULIEH3UPOBAHUE OTIENIbHBIX BHUIOB JAESITEILHOCTH B 00JIACTH
OXpPaHbl OKPY>KaIOLIEH Cpe/Ibl; FIKOJOrHYecKas cepTuduKarus.

I'maBa VI «Onenka BO3IECUCTBHUS HA OKPYXKAIOIIYIO CPEIy M IKOJIOTHYECKAs IKCIEPTH3AY,
cratbu NeNe 32, 33: mpoBelieHUE OLIEHKM BO3ACHCTBHS HA OKPYKAIOLLYIO CPEly, 3KOJOTHYecKast
JKCIIEpTH3A.

I'maBa VII «TpeGoBanmsi B 00JIaCTH OXpaHBl OKPYXKAIOIIEH Cpembl MPH OCYIIECTBICHUH
XO3AUCTBEHHON W MHOM aeaTenbHOCTH», cTaThll NeNe 34—56: obmme TpeGoBaHusi B 001acTu
OXpaHbl OKpYXKaloIled cpeAsl TNpU  pa3sMELIEHUH, IPOEKTHPOBAHMM, CTPOMUTEIBLCTBE,
PEKOHCTPYKIMH U JUKBUIAIUH 3/1aHUH, CTPOCHUHN, COOPYKEHHI U UHBIX 00BeKTOB (NeNe 34—44);
TpeOoBaHUS B 00JAacTH OXpaHbl OKpYXarolled cpeapl — IpH IPOU3BOJACTBE M SKCIUTyaTallUU
aBTOMOOWJIBHBIX M HWHBIX TPAHCHOPTHBIX CPEICTB, NpPU MPOM3BOJACTBE, OOpALICHUU U
00€e3BpEeKNBAHNM MMOTEHLIUAIBHO ONACHBIX XMMHUYECKHX BEIIECTB (B TOM YMCIE PaJMOAKTHUBHBIX,
MHBIX BEUIECTB U MUKPOOPIaHMU3MOB), IIPU UCIIOJIb30BAHUU PAaJMOAKTUBHBIX BELIECTB U SIAEPHBIX
MaTepHaJIOB, NIPHU MCIIOJIb30BaHUH XMMHUYECKHX BELIECTB B CEJIBCKOM U JIECHOM XO3sliiCTBE (CTaThU
NeNe 45—49); oxpaHa OKpyKaroliel cpelbl 0T HETaTUBHOTO OMOJIIOTUYECKOTO BO3IeHCTBUS (No
50); TpeOGoBaHUs B 0O0JACTH OXpPaHBI OKPYXKAIOUIEH Cpeabl — TpH OOpaIleHWHd C OTXOJaMU
NPOM3BOJCTBA M TMOTPeOJ]ECHUs, NPU YCTAHOBJICHUMH 3AIUUTHBIX M OXPAaHHBIX 30H, TpPHU
MpUBATU3AIMK ¥ HalmoHanM3anuu umyiiectBa (ctatbt NeNe 51—53); oxpaHa 030HOBOTO CIIOS
aTMoc(epsl, OXpaHa OKpY’KaloIIeW Cpeabl OT HETaTUBHOTO (PU3MUYECKOTO BO3JACHCTBHS, MEpPHI
BO3JICUCTBUS 32 HAPYIICHUE MPUPOIOOXpaHHBIX TpeboBanwmii (ctatbu NoNe 54-56).

I'maBa VIII «30HBI 5K0IOTHYECKOT0 O€ACTBUS, 30HBI YPE3BbIUANHON cUTyanuny, ctaThst Ne 57:
HOPSIIOK YCTAaHOBJIEHHUS 30H 9KOJIOTMYECKOT0 O€/ICTBUS, 30H YpE3BbIYaHBIX CUTYyallUH.
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I'maBa IX «IIpuponHbie 00BEKTHI, HaXOAAMIMECS O] 0CO00M OXpaHoil», ctaTbul NeN9 58—63:
Mepbl OXPaHbl MPUPOJHBIX OOBEKTOB; MPABOBON PEXUM OXpaHbl MPUPOIHBIX OOBEKTOB; OXpaHa
PEIKHUX ¥ HaXOISIIUXCS O] yTPO30 HCUC3HOBEHHSI PACTCHUH, )KUBOTHBIX U IPYTHX OPTaHU3MOB;
OXpaHa 3eJeHOro (OHJa TOPOACKHUX U CEIbCKHUX MOCEICHUH; OXpaHa PeIKUX U HAXOASIIUXCS M0
Yrpo30il UCYE3HOBEHHUS TIOYB.

I'maBa X «['ocymapcTBEeHHBII MOHHUTOPHUHT OKpYXKArOIIeH cpeapl (rocyaapCTBEHHBIN
9KOJIOTMUECKUN MOHUTOPHHI)», cTaThsi Ne 63: opraHu3anus rocylapCTBEHHOTO MOHMTOpPHHIA
OKpy’Karollen cpezbl (rocy1apcTBEHHOTO SKOJIOIMYECKOTr0 MOHUTOPHI H Ia) -

I'maBa XI «KoHTpoib B 00JIaCTH OXpaHbI OKpY’KaIOMIEH cpeabl (IKOJOTHUECKUI KOHTPOJIb)»,
ctatbu NoNe 64—69: 3amaun KOHTPOJIA B 00JIAaCTH OXpaHbl OKpYKaroIIen cpenbl (ctatbst Ne 64);
TOCYJapCTBEHHBIM KOHTPOJb B OOJIACTH OXpPaHBl OKPY’KAIOLIEW Cpeibl; MpaBa, OOSM3aHHOCTH M
OTBETCTBEHHOCTb TOCYAAPCTBEHHBIX MHCIEKTOPOB B O00JACTH OXpaHbl OKpYXKaroIIeH Cpebl
(cratbm  NeNe 65—66); mNpPOM3BOACTBEHHBIH 3KOJOTMYECKHII KOHTPOJb;, MYHUIMIAIbHBIN
AKOJIOTUYECKUNM KOHTPOJIb M OOIIECTBEHHBIN 3KOJOTHMUECKH KOHTpoib (ctatbui NeNe 67, 68);
TOCYJapCTBEHHBIM y4eT OOBEKTOB, OKa3bIBAIOLIMX HETAaTHBHOE BO3CHCTBUE HA OKPYXKAIOIIYIO
cpeny (ctatbs Ne 69).

I'maBa XII «Hayunsle uccienoBanus B 00JaCTH OXpaHbl OKpyXkaroiei cpensr™, crarbs Ne 70:
Hay4HbIE UCCIIEZIOBAHUS B 00JIACTH OXPaHbl OKPYIKAIOLIEH Cpebl.

I'maBa XIII «OcHOBBI (OPMHPOBAHUSI SKOJOTHYECKON KyIbTYpbD», cTatbu NeNe 71—74:
BCEOOIIHOCTh U KOMIUIEKCHOCTh  9JKOJIOTHUYECKOTr0 00pa3oBaHMs; IpENoJIaBaHHE OCHOB
AKOJIOTMYECKUX 3HAHUW B 00pa30BaTENIbHBIX YUPEKACHUSX; MOATOTOBKA PYKOBOJIUTENIEH
OpraHu3alMii M CHEeLUAINCTOB B OOJACTH OXpaHbl OKPYXKAIOLIEH Ccpeabl M HKOJOTHYECKOH
0€3011aCHOCTH; FKOJIOIMYECKOE MPOCBEILIECHUE.

I'maa XIV «OTBeTCTBEHHOCTh 3a HapylIEHHE 3aKOHOJATENbCTBA B 00JACTH OXpaHbI
OKpY KaroIlel cpeapl U pa3pelieHre CropoB B 00JaCTH OXpaHbl OKpY Karoueil cpenp», cratbu Ne
Ne 75—80: BuIbl OTBETCTBEHHOCTHM 3a HapyIIEHHE 3aKOHOJATENbCTBA B 00JACTH OXpaHbI
OKpYXaloIlel cpeapl; paspelieHHe CIOpoB B 00JAacCTH OXpaHbl OKpY’KarloUlell cpenbl;
00513aTeNIbHOCTH TOJIHOTO BO3MEIIEHNE Bpeia OKpY Karolllel cpejie; MopsAA0K KOMIIEHCALUU Bpesa
OKpyXarollel cpene, MNPUUMHEHHOTO HApYIIEHUEM 3aKOHOJATeNbCTBA B 00JAacTH OXpaHbl
OKpY’Kalollel cpelbl; BO3MEIEHHE BpeAa, NPUUMHEHHOI'O 3[0POBbI0O U UMYILIECTBY TpakKAaH B
pe3yJibTaTe HApYyLIEHUs! 3aKOHOJATENIbCTBA B 00JACTH OXpaHbl OKPYXKarollel cpeibl; TpeOoBaHuUs
00 OrpaHWYeHUH, O IPUOCTAHOBJICHNUU WM MPEKPALICHUN JEATEIbHOCTH JIUL, OCYILECTBIAEMOH ¢
HapylIEHHEM 3aKOHOAATEIbCTBA B 00JIACTH OXPAHbI OKPY>KAIOIIEH CPEIbl.

I'maBa XV «MexayHapoiHOE COTPYAHUYECTBO B O0JACTH OXpaHbl OKpYXkaromleil cpensl»,
ctatbu NeNe 81, 82: mpuHUMIBI MEXIyHAPOIHOTO COTPYAHHYECTBA B 0OJACTH OXpaHBI
OKpY’Karollel cpezibl; MeKayHapoiHble JoroBopa PD B 0651acTi 0XpaHbl OKPYKAIOLIEH CpeIbl.

I'maBa XVI «3axmountenbHoe mnosiokeHue», cratbu NeNe 83, 84: BcTyluieHHe B CHITY
Hacrosero denepaabHOro 3aKOHa; MPUBEJCHUE HOPMATHBHBIX NPABOBBIX aKTOB B COOTBETCTBHE
¢ HacTosUM DeepanbHBIM 3aKOHOM.

ITpupogooxpanHoe 3akoHOAATeNnbcTBO Poccuiickoil Penepanuu npenycMaTpuBaeT ueThIpe
(bopMBI FOPUINIECKOH OTBETCTBEHHOCTH 32 HApYIICHHE 3aKOHA, B TOM YHUCIIE U 33 SKOJIOTUYECKHE
NpaBoOHApyLIeHUs: 1) YroJoBHYI; 2) aJAMHUHHUCTPATUBHYIO; 3) TIpa)kJAaHCKO-MaTepUaIbHYIO
(TpakIaHCKO-TIPaBOBYI0); 4) nucuuimuHapHyro. OHHM pas3nuyaloTcs 10 BHUAAM HAaKa3aHHM,
OpraHaM HX MPHUMEHSIOIIMM, M 3aBUCAT OT CTENEHH MPUYMHEHHOTO OKpY’Kalolled cpene H
00111ecTBY Bpena.

HauOonee Cepbe3HbIe IPOTUBOIPABHBIE neicrus, KorJa HapyleHHe
IPUPOJIOOXPAHUTENBHOIO 3aKOHOJATENbCTBA MOXKET OBITh PAacCMOTPEHO IO OJHOM U3 craTeit
VYronosHoro Koaekca crpanbl 1100 Kak X03SHCTBEHHOE MPECTYIUICHHUE, JIN0O KaK MpPecTyIUIeHUEe
IIPOTUB JIF0OOT0 BHUJa COOCTBEHHOCTH, TMOO OOIIECTBEHHOM 0€30M1aCHOCTH U 3[I0POBBS HaCcEJIEHUS,
BJIEKYT 3a c000Il YroJOBHYIO OTBETCTBEHHOCTh. B 3TOM cilydyae opraHamMu BHYTPEHHUX JI€I]
NPUMEHSIOTCS.  CIEAYIOUIME Mepbl YroJOBHOW OTBETCTBEHHOCTH: JIMILIEHHE CBOOOJBI Ha
OIpeNieIeHHbI CPOK, HCIpaBUTEIbHbIE PAOOTHl NPUHYAUTEIBHOTO Xapakrepa 0e3 JIHUIIEHHS
CBOOOIBI, KPYITHBIE IEHEKHBIE MITPadbl, KOHPHUCKAN UMYIIECTBA M HEKOTOPBIE IpyTHE.
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[Tox Bo3aeiicTBHEM OOIIIECTBEHHOTO MHEHHSI YTOJIOBHBIM KOJEKC HEOMHOKPATHO JOTOIHSIICS
U B HACTOSALIEE BPEMs COACPKUT HECKOJIBKO JECATKOB COCTaBOB INPECTYIUICHUH, KAacCaroLIUXCs
OKpYy>Karoten cpezpl. OHAKO U ceiyac OH HE SIBJISICTCS] COBEPIIIEHHBIM.

[Ipumenenne Mep YrojIOBHOM OTBETCTBEHHOCTHM HEPEIKO HATAJIKUBAECTCSd HA CEPbE3HBIC
MIPENATCTBUA IICUXOJIOTMYECKOTO XapakTepa. Tak, yroJloBHOE HaKa3aHUE IS TOJDKHOCTHOTO JIMIIA,
KOTOpOE€ B XOJE€ IPOU3BOJICTBEHHOW JEATEIBHOCTH MPEANPHUATHS NPUYUHUIO IPUPOIE
CYILLECTBEHHbIN yIepO, BOCIPUHUMAETCS KaK CIMILKOM KECTOKOE, HECIIPaBEeAJIUBOE, a NEHCTBUS
uny 0e371eMCTBUS ITHX JIUI ONPABJIBIBAIOTCS KaK BBIHYKJICHHbIC, HEOOXOIUMBIC JJIs1 BHITIOJTHEHUS
IIPOU3BOJCTBEHHBIX 3a/1aHUM, SJKOHOMHH CPEJCTB.

AJIMAHHUCTpAaTUBHAsE OTBETCTBEHHOCTb IPUMEHSAETCS B TEX CIydasX, KOrja HapyLIeHUs
IIPUPOJIOOXPAHHOTO 3aKOHOAATEIbCTBA XAPAKTEPU3YIOTCSI CPAaBHUTEIBHO MAaJOW CTENEHBIO
OOIIECTBEHHON OIMAacHOCTH, a TaKXKe KOrja IMpaBOHAPYILIEHUS HEMOCPEICTBEHHO HE BIIEKYT 3a
COOOH TSDKENBIX HKOJOTHUECKUX MOCIEICTBHMA, OJHAKO COAEPKAT yrpo3y UX HACTYIUICHUS.

Mepbl aIMUHUCTPATUBHON OTBETCTBEHHOCTH — 3TO MpeAyIpekaeHue, mrpad, KoHpuckamms
OpYIHi MTPaBOHAPYIIEHUS W HE3aKOHHO JOOBITON MPOIYKINH, JUIIEHHE CHEeIHaIbHOTO MpaBa Ha
oxoTty u J1p. IlpaBoM mnpuMeHeHHs STUX Mep HaJeleHbl CHeUUalbHble KOMHUCCHUU TIPH
HCIIOJIHUTENIBHBIX OPraHOB BJIACTH, OPraHbl BHYTPEHHHUX J€Jl, JTOJDKHOCTHBIE JINLA KOHTPOJIBHO-
HAJ30pHBIX OpraHoB. Mepbl aIMUHUCTPATUBHONW OTBETCTBEHHOCTH MPUMEHSIOTCS Oe3 oOpalieHus
B Cyl W 1o ynpoiueHHo mnpouenype. lltpadubie cankuuyu Hambonee YETKO M AKTUBHO
MIPUMEHSIOTCS 332 HapyIIEHUE BOJHOTO 3aKOHOJAaTEIbCTBA.

B cnywae mnpuMeHeHHs 3a JKOJOTMYECKHE IPaBOHAPYIIEHUS TI'PakJaHCKO-MATEPHAIBHOU
OTBETCTBEHHOCTH JIEUCTBYET MEXaHU3M B3bICKaHHMsS YOBITKOB C OTAEIBHBIX TpaxJaH U
OpraHM3allfii, BUHOBHBIX B HapyIIEHWH MPABOBBIX TpPeOOBaHUI OXpaHbl MPUPOABI U
MPUYMHUBIINX CBOMMH HENPABOMEPHBIMH JEMCTBUSIMH HMYIIECTBEHHBIH BpEJ TOCYAapCTBY,
MPEANPUATHIM, OpPraHW3alUsM WM OTICIbHBIM TpaKIaHaM. OTH YOBITKH MOJCYUTHIBAIOT U
B3BICKMBAIOT apOMTpax, Cy[, YNpaBICHUYECKO — aJIMUHUCTPATUBHbIE OpraHu3aluu (WU HX
MOJIpa3/IeNIeHus), TpHUBJEKass SKCIepToB. JTa (GopMa OTBETCTBEHHOCTH 3a 3KOJIOIMYECKHE
MIPaBOHAPYILIEHUS] MOXET COMYTCTBOBaTh APYruM (opMaM IOPUAMYECKON OTBETCTBEHHOCTH 3a
9KOJIOTMUYECKUE TIPABOHAPYLICHHUS.

Haubonee pacnpoctpaHeHHON SBISETCS MUCIHMILTUHAPHAS OTBETCTBEHHOCTh 3a HAPYIICHHS
3aKOHO/ATEIbCTBA MO OXpaHe MpHupoibl. OHA XapaKTepU3yeTcsl TEM, UTO B3bICKAHUS HA BUHOBHBIX
HaJararoTCs  BBIIIECTOAIIMMH  JOJDKHOCTHBIMM  JIMUAMH B TOPSAKE  TOJYMHEHHOCTH.
JlucuunHapHble  B3BICKAHUS — 3aME4aHue, BBITOBOD, MpEAYNpEexICHUE, IEepeBOJ Ha
HIKeoITaunBaeMyto paboTy, yBOJBHEHHE CO CIIYXKOBI U T. 1. — JTa€T BO3MOXKHOCTH ObICTpEe, UeM
IIpU APYTUX CPEACTBAX BO3JAEHUCTBUS pEarupoBaTh Ha HApYyLICHUE TPYIOBOM, IPOU3BOJACTBEHHOU U
TEXHOJIOTMYECKON TUCIMILTUHBI, CBSI3aHHBIE C HEBBITIOJHEHUEM DKOJIOTHYeCKuX TpeboBanuil. OHU
HampaBlieHbl Ha OOpbOy MPOTUB TaKUX HSKOJIOIMUYECKUX IPaBOHAPYIIEHUH, KOTOpBIE SBISIOTCS
MEJKUMHU U HE OTJIMYAIOTCS BBICOKOW CTENEHBbIO OOIIECTBEHHOW OMAacHOCTH, HO B CHIIy CBOEH
pacIpOCTPaHEHHOCTH HAHOCAT 3HAYUTENBbHBIA BPEJl OKPYIKAIOIIEH Cpese.

B cBs13u ¢ HeTOOPOCOBECTHBIM BBIMOJIHEHUEM CIIYKEOHBIX 00s13aHHOCTEH MO PallMOHAILHOMY
[PUPOJIONIONB30BAHNI0 K pabOTHUKAM NPEANPHUATHH, OpraHu3aluid MOTYT HPUMEHSTHCA
MaTepualbHble CAaHKIMM JUCLHUIIMHAPHOTO XapaKTepa, BbIpaKarOLIUeCs B JIMIIEHUW NPEMHM 3a
BBICOKHME IIPOM3BOJCTBEHHBIE [TOKA3aTENH, €CJIM OHU JOCTUTHYTBI B PE3YJIbTATE HApyLICHUs WIN
HEBBINIOJIHEHUsI TPeOOBaHUI M0 OXpaHe MPUPO/IbI B IPOU3BOACTBEHHOM MPOIIECCE.

Y4uuThIBask Upe3BHIYANHYIO BaKHOCTh KOHTPOJIS 32 COCTOSIHUEM JKOJIOTHUYECKOH 0OCTaHOBKH B
CTpaHe B LIEJIOM U ee pernoHax, B Poccun ¢ 1990-x IT. €XKErogHo COCTaBIIIeTCS U MyOJIUKyeTCs
locynapctBennsiii noknana «O cocTosHUM M 00 OXpaHe OKpykawomei cpeasl Poccuiickoit
denepanum.

B Poccun ¢ 1991 r. pacumpensl KOMIETEHIIMH PECIyONuK, KpaeB, obaactel B cepe oXpaHsbl
okpyxaromiei cpeasl. CyObexTsl Poccuiickoit denepaniuy mojyduan MpaBo Ha BblIayy UMEHHO
VMU pa3pelieHni Ha MOJb30BaHUE 3€MIIEH, HEApaMU, BOJAAMM, JI€CAMU U MHOM PacTUTEIbHOCTHIO,
KUBOTHBIM  MHMpOM, Ha pa3MelleHHe, nepepaboTKy, 3aXOpOHEHMsI  (CKIaJAUpPOBAHMS)
MIPOMBIIIIJICHHBIX, KOMMYHaJIbHO-OBITOBBIX M WHBIX OTXOAOB. OJHAKO, HEIOCTaTOYHBIE YPOBHU
JKOJIOTUYECKUX 3HAHMM, 3pEJIOCTH TPakJAAHCKOM NAaTPUOTHYECKOM TO3ULMUH, MOPAJIbHON
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CTOMKOCTH HEKOTOPBIX IIPEICTABUTENIEH OPIaHOB 3aKOHOAATEIBHONW M MCIIOJHUTEIBHOM BIACTH Ha
MeCTaX Pe3KO yBEJIMYWIA BO3MOXKHOCTh HEPA3yMHO I0JIb30BaThCSl ATUM [IPAaBOM HE B MOJIb3Y, a BO
Bpell JKUTEJIE NaHHOW Tepputropun. Kpome TOro, coxpansercs BO3MOMXKHOCTb 3a YaCTHBIMHU
BBIFOJIaMH OT PEATM3aLUU 3TOrO MpaBa, NOJYYUTh HETATUBHBIM pe3ynbTaT B OOIIEHAIIMOHATILHOM
Macmitabe (nmedictByer obOmedunocopckuil 3akoH: cymMMa 4YacTHBIX 3((EeKToB He Bcerjaa
oOecrieunBaeT OOIINI MOJTOXKUTEIbHBIA PE3yNIbTaT).

B 3akone «O oxpane oxpyxatomeid cpeab» (2002 r.) KOHCTaTUPYETCsl IPUOPUTET UHTEPECOB
HAceJIeHUs TpU OCYLIECTBICHUU JOOBIX (opMm pgestenbHOCTH. OXpaHa >KU3HU M 30POBBS
YeoBeKa, o0ecreyeHne OaronpuaTHBIX YCIOBHMA AJIS KHU3HH, TPYJla U OTAbIXA JIIOJCH SBISIOTCS
OCHOBHBIM MPUHIUIIOM IPH OPraHHU3aLMU U OCYIIECTBICHUM XO3AMCTBEHHOM, yIIPaBICHYECKON U
UHBIX (OpPM JIEATENIBHOCTH, OKAa3bIBAIOUIMX OTPHUIATEIbHOE BO3JEHCTBHE Ha COCTOSHHE
MPUPOAHON CPEIbI.

B 3akone «O0 oxpaHne okpy:karouiei cpeasl» (nanee — 3aKOoH) yKa3bIBaeTCss HE0OXOAMMOCTh
CO3HATEJIBHOIO OTHOLLIEHHUS JIFOACH K UX IEUCTBUIM U MOCTYIKaM B SKOJOTUYECKOM ILIaHE. 3aKOH
YKa3bIBaeT, u4To rpaxkaaHe Poccun 00si3aHbl COXpaHUTh MPUPOIY U NMPUPOAHYIO cpeay, OepexHO
OTHOCUTCSI K TPUPOAE€ U TMPUPOAHBIM OoraTcTBaM, coOONIOAaTh UWHBIE TpeOOBaHUs
MIPUPOIOOXPAHHOTO 3aKkoHOoaTenbeTBa (['maBa 111, ctates Ne 11).

3aKoH yTBEpK/1aeT HEOOXOIMMOCTh HOPMUPOBAHHMS KaduecTBa OKpy»Katotei cpensl (I'masa V),
ONpEAEAET C NPABOBBIX NO3ULIMHM MOHATHA M CYTh JKOJOTMYECKMX HOPMATHBOB IPEIEIBHO
JOTTYCTUMBIX KOHLIEHTPAllUi BpPEIHBIX BEIIECTB, HOPMATHUBBI MPENEIbHO AOMYCTUMBIX: BEHIOPOCOB
1 cOpOCOB BpEAHBIX BELIECTB, YPOBHEH IIyma, BUOpaluid, MarHUTHBIX THOJEH M MHBIX BPEIHBIX
(bu3nyecKkux BO3JEUCTBUM, YPOBHA DPAJUMAIMOHHOTO BO3ACWUCTBUSA, HOPMBI IPUMEHEHUs
arpOXMMHUKAaTOB B CEJIbCKOM XO3SIMCTBE, OCTATOYHBIX KOJIMYECTB XWUMHUYECKHX BELIECTB B
MPOJYKTaX MUTAHMs, HOPM Harpy3KH Ha OKPY’KaIOIIyI0 MPUPOIHYIO Cpely, a TaKkKe HOPMaTHUBbI
CaHUTAPHBIX U 3aILUTHBIX 30H.

B 3axone rocynapcTBeHHas 3KOJIOTHYEcKas SKCIEePTH3a OLEHUBACTCS Kak 00si3aTeNibHas Mepa
OXpaHbl OKPY’KaIOUIeH MIPUPOIHON Cpe/ibl, KaK HEIIPEMEHHO MPEAIIECTBYIOMAs CTaAusl IPUHATHIO
MPAKTUYECKH 3HAYMMOIO XO34MCTBEHHOIO PEIICHMS, OCYLIECTBICHHUE KOTOPOIO MOYKET HMETh
HEraTUBHBIN dKoorudeckuit pezonanc (I'masa VI).

B 3akone cdopmynupoBaHbl NpPaBOBbIE MOAXOAbI K 3KOJOTMYECKUM TpEOOBaHUSAM IIpU
pa3MEUICHUH, NPOEKTUPOBAHUHM, CTPOUTENNBCTBE, PEKOHCTPYKLHMH, BBOAE B JKCIUIyaTaLHIO
MPENNpPUITHIH, COOpPYKEHUH M HUHBIX OOBEKTOB, a TaKXKE IMpU AKCIUTyaTalMd MpeIIpUsTUH,
COOPYKEHHI U MHBIX X031cTBeHHBIX 00beKTOB (I'maBa VII).

B 3akone momuepkuBaeTCs ~UCKIIOYHMTENIbHAs 3HAYUMOCTb MPUPOIHBIX  OOBEKTOB,
HaXOALIMXCS MOoJ 0c000il oxpaHoil. ['ocynapcTBeHHbIE MPUPOIHBIEC 3aIOBEAHUKH, B TOM YHCIIE
rocy/apCTBEHHbIE NPUPOJHBIE OHOchepHble 3aMOBEIHUKH, TOCYJapCTBEHHbIE MPUPOIHBIC
3aKa3HUKH, NAMSATHUKU IPUPOJBI, HAL[MOHAIbHBIE NApKH, NaMATHUKUA IPUPOJIbI, HALMOHAJIbHBIE
MapKy, NPUPOJHBbIE MapKH, OUOJIOTMYECKHE caJbl M HHbIE 0CO000 OXpaHseMble TEPPUTOPHH,
MPUPOJHBIE OOBEKTHI, MMEIOIIME 0C000e MPUPOAOOXPAaHHOE, HAYYHOE, HCTOPHKE-KYJIbTYPHOE,
ACTETUYECKOE, PEKPEalMOHHOe, O3I0pPOBUTEIIbHOE U UWHOE IIeHHOE 3HAadyeHHue oO0pa3yloT
npupoaHosanosenubiii ponx (I'masa IX, crares Ne 58).

B 3akoHe yka3bIBaeTCsl MOPSIIOK OXPaHbl PEIKUX U HAXOSAIIUXCS MO/ YTPO30i HCUE3HOBEHUS
pacTeHMii U KUBOTHBIX, a TaKKe MPUPOJIbI KYPOPTHBIX M Je4eOHO-030pOBUTENbHBIX 30H (I'maBa
IX, crarbu NeNe 60—62).

B 3akoHe omnpeneneHsl NOHIATHA, CUCTEMA U 33/1a4 IKOJIOTNYecKoro KoHTpois. B Poccuiickoit
denepallud  OCYHIECTBIISIETCSI  TOCYJIAPCTBEHHBIM, MPOW3BOJCTBEHHbIA, MYHHIIMIAIbHBIMI,
OOIIIECTBEHHBI KOHTPOJb B 00JacTH oXpaHbl OKpyxaromei cpeasl (I'maBa XI, crates 64).
DKOJOTHYECKH KOHTPOJb BKIIIOYAET B ce0s, KaK pro reHHyl0 «fICTh. TOCYJapCTBEHHYIO CIIykOy
HaOII0/IEHUS 32 COCTOSTHUEM OKPY KaIOIIEH MPUPOTHON CPEIbI.

HoBeiM ypoBHEM B 3KOJI0rHUEcKOl nonutuke Poccuu crana yTBepAeHHas 3aKOHOM CUCTEMa
9KOJIOTMYECKOTO BOCIUTAHHUS W O0pa3oBaHUs TpaxIaH cTpaHbl. BceoOlee, KOMILJIEKCHOE,
HKOJIOTUYECKOE BOCTIMTAHHUE IPaXK/IaH YTBEPKAaeTcs Kak HeOOX0aruMoe yclioBre 00phObI, padoT 3a
COXpaHEHHUe, CrlaceHue, yIydllIeHne KauecTBa MPUPOJHON cpeibl. 3aKOH Ha3bIBaeT 00s3aTeIbHbIM
MPEToIaBaHNE SKOJOTUYECKUX 3HAHWKA B YYEOHBIX 3aBEJICHHSIX BCEX YpPOBHEW, KOHCTATHPYET
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HEOOXOJUMOCTh M YCTAHABJIMBACT CHUCTEMY MPO(PECCHOHAIBHON HKOJIOIMYECKON MOArOTOBKU
PYKOBOJISAIIMX pPaOOTHUKOB U CHELUAIUCTOB, OINpeneiseT IeecooOpa3Hble HalpaBICHUS
pacnpocTpaHeHHs SKOJOTUYECKUX 3HAHUN U HAYUYHBIX SKOJOTMYECKUX UCCIIEOBAHUM.

B 3akoHe ykaspiBaeTcs, 4YTO B MeIAX (OPMHPOBAHUS OSKOJOTUYECKOW KYJIBTYpPhl H
npo¢eCCUOHATBLHON MOATOTOBKY CIIELMAIIMCTOB B 00J1aCTH OXpaHbl OKpY Karolei cpeabl B Poccun
YCTaHABIIMBAETCS CHUCTEMa BCEOOIIEro M KOMIUIEKCHOTO 93KOJOTHYECKOro oOpa3oBaHMs,
BKJIIOYAOmasi B ce0s JeTCKUEe JOMIKOJbHBIE YUpexJIeHHs U oOmue o0pa3oBaTesbHbIC
yUpeXJeHUs, cpeHue MpodeccruoHallbHble U BBICIIME yueOHbIE 3aBEJEHUS, 3aBEACHUS IOCIIe
BY30BCKOT'O MPO(eCcCHOHANBHOT0 00pa3oBaHusi, MpOopeCCHOHATbHYIO MOATOTOBKY U TOBBIIICHHE
KBaJIM(UKAIIMK CIELUATIICTOB, a TAaKXKe PaclpOCTpaHEHHE SKOJOTUYECKUX 3HAHHM, B TOM YHUCIIE
gyepe3 CpecTBa MaccoBO MHGOpMalnu, My3eH, IPUPOAOOXpaHHbIE YUPEKICHHUS, OpraHU3alun
cropta u typusma (I'maBa XIII. crates Ne 71).

B 3akone paccMOTpeHbI Tak)Ke€ BOIPOCHI pa3pellieHus] CIIOPOB B 00JaCTH OXpaHbl IPUPOIHOM
cpenbl, BUIbl OTBETCTBEHHOCTH 3a SKOJOTMYECKHE TPABOHAPYIICHMS: JUCHUIUIMHAPHAS,
MaTepuaabHas, aJMUHHCTPAaTHUBHAs, YrOJOBHas, MOPSAOK BO3MELIEHMs Bpeaa, NPUYMHEHHOIO
skosornueckuM TmpaBoHapymenueM (I'maBa XIV, crateu 75—79), BO3MOXKHBIE HaIpaBIICHUS
MEXTyHAPOIHOTO COTPYTHUYECTBA B 00JIACTH OXpaHbl OKpyxKatomieit cpeanl (ImaBa XV).

B 1991 r. 6bu1 ipunsT 3akoH Poccuiickoit @enepannu «O caHUTAPHO-IMUIEMHOIOTHIECKOM
6nmarononyunu HaceneHus» (1991—1993 rr. 6puM caenaHbl KOPPEKTUPOBKU U JAOMOJTHEHUS €ro
NepBBIA MPUHATOM penakuuu). B 3ToM 3akoHe JnaeTcs ompeneneHue MOHITHS «CaHUTapHO-
SMHUJIEMHOJIOTUYECKOe OJIaronoy4yue HaceleHHe», ONpefesieHa CTPYKTypa CaHHUTapHOTO
3aKOHO/ATEIbCTBA B CTPaHe, JaHbl ONpPEAETCHHs] U YCTAaHOBOYHBIM CTAaTyC CaHUTAPHBIX MpaBUI,
HOPM U TUTUEHHUYECKUX HOPMATHBOB, a TakKe oaHoMounii Poccuiickoit deneparuu u ee cyobek-
TOB 1O BOMpPOCAaM CaHUTApHO-dIUAEMHONIOTHYEeCKoro Tosika (pasmen 1, 2). B 3akone
c(OpMYIMPOBAaHBl HUCXOAHBIE CAHUTAPHO-DIUIEMUOJIOTUYECKUE HPUHIMIIBI M TpeOOBaHUS MNpU
IUTAaHUPOBKE M 3aCTPOMKE HACENIEHHBIX IMYHKTOB, K KauecTBY MaTepuajoB, BEIIECTB, M3IENUH,
MIPOIOBOJILCTBEHHOMY CBHIPBIO M IMUILIEBBIM MPOAYKTaM, MMUTHEBOM BOJIE, aTMOC(HEPHOMY BO3IYXY,
3aXOpPOHEHUIO, TepepaboTKe, 00E€3BPEKUBAHUIO, YTHIIM3AIMA OTXOJOB, a TAKXKE K JKWIBIM U
MIPOM3BOJICTBEHHBIM  TOMEIEHHUSIM, K YCJIOBUSM BBIIIOJHEHHUs pabOT ¢ HCTOYHUKAMU
MOHM3UPYIOUINX U HEMOHU3UPYIOUINX U3JTy4YeHUH, Ha3BaH MOPAI0K MPOPUIaKTHIECKUX METUINH-
CKMX OCMOTPOB HaceJIeHHs, THTMEHUYECKOTO BOCIHMTAaHUS U o0pa3oBaHMs rpaxnaaH (paszen 3). B
3akoHe chopMyJIMpPOBaHAa MEpa OTBETCTBEHHOCTH 3a HapyLIEHHs] CAaHUTAPHOTO 3aKOHOJATeNIbCTBA
cTpaHbl (pasznen 4), ompejeineHa CHCTeMa TOCYJapCTBEHHOTO U BEIOMCTBEHHOT'O CAHHUTapHO-
SMUIEMUOJIOTMYECKOTO HaJa30pa, a TaKKe IPOU3BOJACTBEHHOIO M OOLIECTBEHHOIO KOHTPOJIS
(pa3zgen 5), packpbiTa CTPYKTypa CAaHUTapHO-3IHIEMHOIOTHYECKOM CITy>KObI CTpaHsl (pasnen 6).

3aKOH KOHCTaTHpyeT, uTo TpaxnaaHe Poccuiickoir denepanuu o0s3aHbl: 1) 3a00TUTHCS O
COCTOSIHUM CBOETO 30pPOBbsl, O 3/I0pOBbE M TMTMEHUYECKOM BOCIUTAaHUM CBOMX JAETel; 2)
coONroAaTh JACWCTBYIOUIME CAaHUTApHBIE HOPMBI, 3) MPOBOAUTH WM NPUHUMATh YydacThe B
MIPOBEJICHUN TUTMEHWYECKUX U TMPOTHBOSIUAEMHOIOIMYECKUX MEpPONpUATUi; 4) BBIIIOJIHATh
peuienus ['ocyapcTBEeHHOM CaHUTApHO-3MUIEMHOIOTHYECKON CITYKOBI CTPaHBbI; 5) UCIOIb30BATh
aKTyaJlbHYI0 MH(OpMaIMIO Ha OJIaro CBOETO 370POBbS M 3I0POBbs OKPYKAIOIIUX JIFO/IEH (CTaThs
6).

Jns Beex rpaxaan Poccun s npenynpexiaeHus MH(EKIMOHHBIX 3a00J€BaHUN SBISIOTCS
o0s13aTeIbHBIMU MPUBUBKU IPOTHB TyOepKyse3a, MOJIMOMHUENNTa, TU(TEepUn, KOKIIOIIA, KOPH,
cToOHsAKa (cTaThs 24).

TpynocnocobHble TpaxkIaHe AODKHBI MPOXOAUTH MEIUIIMHCKHE OCMOTPBHI MpHU MpUeMe Ha
paboty u yxe Oyay4yH 4iIeHaMU ONPEAETICHHOTO (KOHKPETHOTO) TPYJOBOTO KOJJICKTHBA (CTaThs
23).

[Ipennpusitusi,  opraHu3alMM,  OTAEIbHBIE  JIMLA, HAHECIIME YPOH  CAHUTApPHO-
SNUJAEMUOJIOTMYECKON 00CTAaHOBKE WM KOHKPETHBIM JIIOJSM, HECYT JUCLUIUIMHAPHYIO,
aJIMMHHUCTPATUBHYIO, YTOJIOBHYIO, YJKOHOMUYECKYIO OTBETCTBEHHOCTh 3a COZACSIHHOE (CTaThu 27—
31).

B 1991 r. 6611 mpunsT 3akon Poccuiickoit @eneparun «O miate 3a 3eMIIt0» (BIIOCICICTBUH B
HErO0 BHECIM PsJ WU3MEHEHWH W JOTNOoJHEHWi). DToT 3akoH BmepBble B Poccum ompemenun
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OTHOILIEHHE K 3€MJIE B YCJIOBUSAX CKJIQ/IbIBAIOIIUXCSA PHIHOYHBIX OTHOLIECHUH. 3aKOH KOHCTAaTUPYET,
YTO MCIIOJIb30BAaHUE 3€MJIM B CTPAHE SBJISIETCS IUIATHBIM M (pOpMaMU IJIaThl SIBJISIOTCS: 3€MEJIbHBIN
HaJIOT, apeHJHas IjIaTa, HopMaThBHasl MeHa 3emuin (craThs 1). B 3akoHe ompeneneHsl mopsiok
IUIaThl 32 3€MJIM CEIbCKOXO3HCTBEHHOTO Ha3zHaueHUs (cTatbu 4—11), JbroThl Mo B3UMAHUIO
IJIaThI 32 3eMJH (cTaThl 12—14), MOpsIIOK YCTAaHOBJICHUS M B3UMAHUS IJIATHI 32 3eMJIu (CTaThs 15
—23), UCHONB30BaHUSI CPEICTB, MOCTYMUBIINX OT TUIATHI 32 3eMIIIO (CTaThsi 24), HOpMAaTHUBHAs
ueHa 3emuu (ctarbu 25, 26). IlpunokeHus K 3TOMy 3aKOHY JarOT KOHKPETHBIE HCXOJHbIE
KOJINYECTBEHHBIE TIOKA3aTeNN JJIs IPOBeIeHHsI HEOOXOAMMBIX KOHKPETHBIX PacyeToB AJIs MpoIuiat
3a 3eMJIIO.

B 1991 r. 6pm1 mpunsar 3akoH Poccwuiickoit ®enmepamuun «O Henmpax». B Hem maetcs
ONpEACICHUE TMOHATHIO «HEApa», OH COAEPKUT IPABOBBIE M HKOHOMUYECKHE OCHOBBI
pallMOHAIBHOTO HCIOJB30BaHUsI W oxpaHbl HeAp Poccuu. OTOT 3aKkoH BIEpBBIE B CTpaHE
KOHCTaTHPYET, UTO BeJeHUIO CyObhekToB Poccuiickoit denepariyy mouiexuT onpeenenue Gopm u
pa3MepoB IUIaThl 3a TMOJb30BAaHHE HEAPAMU, a TaK)KE YCTAHOBJICHUIO MOPSJKA MOJb30BaHUS
HepaMu 71l pa3pabOTKU MECTOPOKICHHUN MOJIE3HBIX UCKOMAEMBIX U CTPOUTENHCTBA MOI3EMHBIX
coopykeHnit (ctaThsi 4, MyHKTHI 8 U 9). 3aKOH OIpeAeNseT XapaKTep IOJIb30BAaHUS HEAPaMU,
Ha3bIBAET BHJIbl TOJb30BAHUS HEIPAMH, PACKPBIBAET COACpPKAHUE U IMOPAJOK IPENOCTABICHUS
JUIEH3UM Ha TMOJb30BaHME Heapamu (ctatb 6—22). B 3akoHe wu3moXkeHb TpeOOBaHUS K
palMoOHaIbHOMY HCIOJB30BAaHUIO HEAp M MX oxpaHe (cratbu 23—34), Ha3BaHbl L€IU U
O0COOCHHOCTH COCTaBJIEHMSI M BEACHMS TOCYJapCTBEHHOTO KaJacTpa MECTOPOXKIEHHUS IMOJIE3HBIX
MCKOTIaeMBIX U TOCYJApCTBEHHOT0 OallaHCca 3aracoB MOJE3HbIX nckomaeMblx (cratbu 30 u 31). B
3aKoHe M3JI0KEeHbI CHUCTEMA FOCYyAapCTBEHHOTO PEryJIMPOBAHUS OTHOIIEHUIN HEIPONOJIb30BaTeNen
(cratem 35—38), mnnara npu 1oJAb30BaHMU Hexpamu (ctatbu 39—48), Ha3BaHBl BUIBI
OTBETCTBEHHOCTH 3a HapymieHue 3akoHa o Hempax (crateu 49—51) u MOPSAIOK 3aKITFOYCHUS
MEXIyHAPOIHBIX JOTOBOPOB (CTaThs 52). OcoObIl MPaKTUYECKUN MHTEPEC MPEACTABISIOT CTAThs
42, B KOTOpO# JaHa TOYHasl, KOHKPETHAas KOJUYECTBEHHAs apryMEHTAIUs U aJgpec MOCTYIUICHUS
I1aTexen 3a IpaBo MOJIb30BAaHUS HEPaMH.

PaGora mo pa3zpaboTke MPHUPOJOOXPAHHOTO 3aKOHOJATENbCTBA MpojoinkaeTcs. Hosoe
MIPUPOIOOXPAHHOE 3aKOHOIATEIbCTBO BHEAPSAETCS B )KM3Hb COBpeMeHHOU Poccun.
IKOHOMHYECKHE MEXaHU3MbI 3a1IUTHI NPUPOAHOH Cpebl

['ocynapcTBeHHass NPUPOJHO-PECYPCHAsE M IKOJIOTWYECKAasl IMOJINTUKA OCYIIECTBISIETCS B
HaIlllel cTpaHe B HANpPaBIEHUH COBEPIICHCTBOBAHUS BAKHEUIIMX SKOHOMHYECKUX U (DUHAHCOBBIX
MEXaHU3MOB (pbIYaroB) MPUPOAOIIOJIB30BAHUSA, CPEIU KOTOPBIX:

1) sxoHOMHUYECKas peaau3alus IpaB rocyAapcTBa Kak COOCTBEHHUKA MPUPOIHBIX PECYPCOB;

2) COBEpILIEHCTBOBAaHUE CUCTEMbI IJIATEKEH 3a IMOJb30BAaHUE IMPHUPOJHBIMH pPECypcaMu B
pamMKax OCYIIECTBICHUS HAJIOTOBOM peopMbl;

3) pa3BuUTHE NPAKTHKU U METOJOB 3KOHOMUYECKOW OLEHKU MPHUPOJHBIX PECYpCOB Ha Oaze
MPUOPHUTETA PEHTHOTO MOAX0/1a, TO3BOJISIONIETO MepepacipenesaTh YacTh MPUPOIHBIX OOTaTCTB B
MOJIb3Yy OOIIECTBA;

4) 5KOHOMHYECKOE CTUMYJIHPOBAHUE PAIlMOHATLHOTO MCIIOIb30BAHMSI MPUPOHBIX PECYpCOB
Ha 0a3e MPUMEHEHUsI PECYpPCO- M SHEProcOeperarIfX TEXHOIOTHIA,

5) pedopmupoBanue  IPGPEKTUBHBIX  (UHAHCOBBIX  MEXAaHHU3MOB  OOECIEYECHHUS
BOCIPOM3BOJICTBA U OXpaHbl MPUPOJHBIX PECYpCOB (IPUMEPHI: MIIAHUPYEMOE BBEJICHUE HaJlora Ha
JIOTIOTHUTENBHBINA JT0XOJ, BO3MOXKHOE ydacTue Poccum B MexIyHapOIHOW TOPromiie KBOTaMH Ha
3arpsi3HEHNE BO3YIIHOM cpefbl);

6) mpuBIeUYeHHWE HMHBECTULMH B chepy NPUPOIONONB30BAHKS U OXPAaHBl OKPYXKaroIIeH
Cpenpl;

7) co3naHue pa3BUTOrO BHYTPEHHETO PhIHKA CTPAXOBBIX YCIYT U HKOJIOTHYECKOTO ayAHTa;

8) COBEpILIEHCTBOBAHME CUCTEMBI JIMIIEH3UPOBAHUS [TPUPOIONOIb30BAHUS:

9) monmnepka MpeANpUHUMATENIhCTBA, B TOM 4YHCIe Majoro W cCpenHero, B cdepe
IIPUPOJIONIOIB30BAHUS U KOJIOTHUYECKHUX YCIYT.

B 3akone «OO0 oxpaHe OKpyKalolled cpeabl» pacCMOTPEH 3KOHOMHUYECKHH MEeXaHH3M
oxpanbl okpyskarotieit cpeasl (['masa V). OcHoBHBIE 33a/1a4u SKOHOMUYECKOTO MEXaHU3Ma OXpaHbI
OKpYXKAaloIIei cpe/ibl TAKOBBI:

1) nmanupoBanue U (UHAHCUPOBAHUE MPUPOJOOXPAHHBIX MEPOIPUATHUH;
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2) yCTaHOBJICHHE JIMIMHUTOB HCIIOJIb30BAHUSI TPHUPOJHBIX PECYpCOB, BHIOPOCOB M COPOCOB
3arps3HAIOLIMX BELIECTB B OKPY’KAIOLLYI0 IIPUPOJHYIO CPEAY U pa3MELEHUE OTX0/0B;

3) ycTaHOBJI€HHE HOPMATHBOB IIAThl M Pa3MEPOB IUIATEXKEN 3a MCIOIb30BAaHUE MPUPOTHBIX
pecypcoB, BBIOPOCHI U COPOCHI 3arps3HSAIOLIMX BELIECTB B OKPY)KAIOLIYI0 MPUPOAHYIO CpELy,
pa3MelieHre 0TXO0/10B U IPyTue BUAbI BPEIHOTO BO3/IECHCTBUS;

4) mpenocTaBieHUE MPEANPUATHIM, YUPEKICHUSIM U OpraHU3alUsaM, a TaKXkKe Ipa)JaaHaM
HAJOTOBBIX, KPEOWUTHBIX W WHBIX JIBIOT TPU BHEAPCHUHM HMMH  MAJOOTXOJHBIX U
pecypcocOeperaonmx TeXHOJIOTUH U HEeTPaAULMOHHBIX BHJIOB YHEPTUH, OCYILECTBICHUM APYTHX
3¢ (EKTUBHBIX MEp 110 OXPAHE OKPYKAIOIIEH MPUPOIHON Cpebl;

5) Bo3MelleHME B YCTaHOBJICHHOM IOpPSAJKE Bpela, NPUYUHEHHOTO OKpY’Karollen
IIPUPOJIHOM cpesie U 3I0POBBIO YEIIOBEKA.

B cootBetctBum ¢ 3akoHOM «O0 oxpane okpysxatouieil cpenpl» (I'maBa IV, crates Ne 14), x
aKTyaJIbHBIM METOJaM 3KOHOMHUYECKOIO PEryJupoBaHUs B 00JIACTH OXpaHbl OKPYXKalOlIe cpesibl B
COBpeMeHHOU Poccun oTHOCATCS:

e pa3paboTKa roCyJapCTBEHHBIX MPOTHO30B COLMAIBLHO-3KOHOMUYECKOTO Pa3BUTHUS Ha
OCHOBE HKOJIOTUYECKUX MPOTHO30B;

e pa3paboTka (eaepanbHbIX NOPOrpaMM B O00JACTH HKOJOTHYECKOTO Pa3BUTHUS
Poccuiickoii denepanuu U 1eJIEBbIX IPOTrPaMM B 00JIaCTH OXPAHbI OKPY>KAOIIEN cpelibl CyObEeKTOB
Poccuiickont denepanuy;

e pa3paboTKa M IPOBEACHUE MEPONPUATUN 10 OXpaHE OKPYXkaroIleW cpeibl B LENIX
MPeIOTBpaleHHs MPUYMHEHHUS Bpea OKpYXKalollei cpene;

® YCTaHOBJICHHE IUIAThI 32 HErATUBHOE BO3ACUCTBHUE HA OKPY:KAIOILYIO CPELY;

® YCTaHOBJIGHHE JIMMHUTOB Ha BBIOPOCHI W COPOCBHI 3arps3HSIONIMX BEIIECTB U
MUKpPOOPTraHU3MOB, JHMHUTOB Ha pa3MEIlIeHHE OTXOJOB MPOM3BOJCTBA M MOTPEOJCHUS U ApPYyrue
BU/Ibl HETAaTHBHOT'O BO3EMCTBUSI HA OKPYXKAIOLIYIO CPENY;

® T[POBEJACHHE DHKOHOMHUYECKOW OLEHKH MPUPOJHBIX OOBEKTOB U MPUPOIHO-
AHTPOIIOTCHHBIX 0OBEKTOB

® [POBEACHUE OKOHOMMYECKOW OLEHKM BO3JACHUCTBHUS XO3AWCTBEHHOW W HWHOU
JIESITEIbBHOCTH Ha OKPYKAIOIIYIO CpeLy

® TpeIOCTaBlieHWE HAJIOTOBBIX W UWHBIX (JIBIOT) TpPHU BHEAPCHHH HAMITYUYIIHX
CYLIECTBYIOIIUX TEXHOJOIHM, HETPAAUIMOHHBIX BHUAOB SHEPIUU, HCIOIb30BAHUM BTOPUYHBIX
pecypcoB U mepepaboTKe OTXOJOB, a TAaKKe MPH OCYLIECTBICHUU UHBIX 3(P(EKTUBHBIX MeEp IO
OXpaHE OKPY>KaroIlel Cpelibl B COOTBETCTBUHU C 3aKOHOIaTeIbcTBOM Poccuiickoit denepanuu;

e TOJAepKKa MPEeANTPUHUMATEIbCKOW, HHHOBAIIMOHHOW U MHOM NIEATENIBHOCTH (B TOM
quclie IKOJOTNYECKOT0 CTPax0OBaHMs), HAIIPABJIEHHOW HAa OXpaHy OKpY>KaroIlel Cpeibl;

e BO3MEILEHUE B YCTAHOBJIEHHOM IOPSIJIKE Bpea OKpY Karolleil cpee;

® UHBIE METOJbl SKOHOMHYECKOTO PETyJUPOBAaHUS [0 COBEPIICHCTBOBAHUIO U
3P PEKTUBHOMY OCYIIECTBICHUIO OXPaHbl OKPYKAIOIIEH CPE/Ibl.

Kak MbI Bugm, B 3aKOHE HA3BIBAIOTCS JIJISl UCIIOJIb30BAHUS B IMOBCEAHEBHOMN JIEATEIBHOCTH
OTHOCUTEIBbHO HOBble i Poccum npueMbl peanu3aluy  SKOJIOIMUECKOr0 MEXaHu3Ma B
MPUPOJIOOXPAHHON cepe: JHUMUTBI HA MPUPOIOIOJIB30BAHUE, IUIATHOCTh HCHOJIb30BAaHUS
IPUPOJIHBIX  PECYPCOB, 3KOJOTMYECKOE CTPAaxOBaHME, HKOHOMUYECKOE CTUMYJIUPOBAaHUE
OKpY’KaroIiew npupoanou cpeasl u aAp. (I'masa IV).

Me:xkayHapoaHOe COTPYAHMYECTBO B 00/1aCTH OXPAaHbI OKPYsKaouieil cpeabl

[TpucranpHOE BHUMaHUE K npobiaemMaM HaOIIOACHHUM U KOHTPOJIS 32 COCTOSSHUEM U YPOBHEM
3arps3HEHUs] IPUPOTHON Cpebl OOJBIIMHCTBA PA3BUTHIX CTPaH MHUpA MPOSABISETCA, MO KpalHeH
Mepe, co BpeMeHn CtokroiabMckoi koHdpepernuu 1972 r.. B 1972 r. B Crokronsme npu OOH 6buta
co3laHa crnenuanbHas cTpykrypa - [Iporpamma OOH mo oxpyxaromieir cpene United Nations
Environment Programme (FOHEII), mox srumoit kotopoit Ha cpeactsa OOH paspabaTeiBaiCh 1
peaJIn30BbIBAIMCH pa3IMYHblE MEKIYHAapOJIHBIE MPOrPaMMBbI 10 OXpaHE OKpy»Karouieil cpeasl. B
YaCTHOCTH, TaK OCYLIECTBIIsIach 00pb0a ¢ ONMyCThIHMBaHHEM B A(puKe U Ha IPYTrUX KOHTUHEHTAaX.
Bonbiioe paszButue NpHpoOOOXpaHHbIE PabOThl Ha MEXIYHAPOJHOM YpPOBHE IMOJIYYWIA U TIOJ]
srupoii FOHECKO. B niepByto ouepenn 310 oTHOCUTCS K iporpamme Man and Biosphere (MAD),
npunsaTod B 1970 r. Ona cocrout u3 14 pasHONPO(UIBHBIX MPOEKTOB — OMOIKOJIOTHYECKHUX,
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r€07KOJIOTMYECKUX U COLIMOAKOJIOTHYEeCKUX. B Takoil mocienoBaTeIbHOCTH MOYHO PaclOJIOKHUTh,
HanpuMmep, NpoekTsl «COoXpaHEeHNne MPUPOIHBIX PAHOHOB U COAEPIKALIETOCS B HUX I'€HETUYECKOTO
Marepuana», «M3ydeHne 3arps3HEHHs] OKPY>KArOIIeH Cpelbl U €ro BO3JACUCTBHUS Ha OuMochepy» u
«IloHnMaHNe COCTOSHUS OKPYKAIOIIEH CPENbI».

B 1979 r. B XKeneBe noanucana Kongeenuyua 0 mpancepanuinom 3a2pAa3HeHuu 6030yxa Ha
oonvumue  paccmosanus  (CLRTAR).  JIoKyMEHT  CTHUMyJIUpOBaJ  pa3pabOTKy  ISATH
CHELMATU3UPOBAHHBIX MPOTrPAMM MEKIYHApPOJHOTO COTPYAHMYECTBA, MOATrOTOBIEHHBIX Paboueit
rpynnoi espomnenckoil a3xkonomuueckoit komuccun OOH. Cpeny HuX BakHeHIMe:

v’ eBporeiickas [IporpaMma MOHUTOPHHTA IEPEHOCA BO3LYIIHBIX 3arPI3HEHHH,

v" TIporpamMma JIECHOrO MOHUTOPHHTA,

v' TIporpamMma WHTErpaJbHOTO MOHUTOPUHIA.

Bce mporpammbl nmpu3BaHbl O0ECIEUUTH JIOCTOBEPHBIE OLEHKH TIJIOOAIBHBIX U PErHMOHAJIBHBIX
TPaHCTPAHUYHBIX BO3JICHCTBUIA.
B 1982 r. I'enepanpnas Accambnes OOH mnpunsna Bcemupnyr xapmuio npupoost,
IIPUHLUIIBI KOTOPOM IJIacsT:
1. mpupozna 10JKHA OXPaHATHCS, @ OCHOBHBIE IIPOLIECCHI B HEM HE HApyIIAThCA,
2. TeHeTHYecKoe pazHooOpasue Ha 3eMiie HE JOJIKHO CTaBUTHCS MOJ] yIpo3y,
3. NpUHIUIBI OXpaHbl IPUPOJBI JOJKHBI PACIIPOCTPAHATHCS HA BCIO 3EMIIIO — U Ha CylIy, U Ha

OKeaH,

4. Bce SKOCHCTEMBI U IMIPUPOHBIE PECYPCHI JOJKHBI HCHOIB30BATHCS TaK, YTOOBI COXPAHIACH

onTHUMaJbHasl yCTOMYMBask NPOAYKTUBHOCTD,

5. mpupoja J0JDKHA ObITh 3aCTpaxoBaHa OT Jerpajialiiy, CBI3aHHON C BOCHHBIMU JICHCTBUSMH.
B 1983 r. B Bammarrone nponuta koHdepeHuuss «Mup nocie sadepHoit 6ouiHbl». JOKIabI
amepukaHckux yu€Hbix K.Carana, I1.0pnuxa, a taxke poccuiickoro yuéHoro B.B.Anekcanznposa
MOKa3aJM, YTO B CIyyae TaKOH BOMHBI U HACTYIUICHHUS BCJIEJICTBUE HEE «SAEPHOU 3UMBD) MOTHUOHET
HE TOJBKO BCE YEJIOBEYECTBO, HO M IOYTHU BCE IPYMIbI 3€MHBIX OPraHU3MOB, KpoMe HauOolee
IPUMHUTUBHBIX. OTOT Ba)XKHEHIIMHM LIar MHUPOBOM HAayKHM CIIac 4eJoBEeYecTBO U Ouochepy oT
KaTacTpo(bl, Tak Kak B 1987 r. 3akoHUMIACh X0JI0/AHAs BoMHA Mexay BocTtokoMm u 3amagom.

B 1987 r. Becemupnas kommccuss OOH mo okpykaromiei cpefe U pa3BUTHIO TOCTaBHIIA
BOIPOC O HEOOXOAMMOCTH IMOMCKA HOBOW MOJIENIM pa3BUTHs LIMBUIM3aLMU B 1oknaje «Hame obmee
Oynmymiee», u3BecTHOM Kak nokian I.X.bpyHarnanza, kotopas Bo3riaBisuia padoTy. beutr BBeaéH
mepMuHn «ycmoniuugoe pazeumuey, O3HAYABIIUN YAOBIETBOPEHHE J>KU3HEHHBIX MOTpeOHOCTEN
HBIHEITHETO MOKOJIeHHsI 03 JIUILIEHUS TaKOW BO3MOXHOCTU OyIyLIero HaceaeHUs! 3eMIIH.

Yeunust pe3ko yIayylllUTh CHUTYallMI0 B JieJie OXpaHbl OKpY’Karolled cpelapl ObLIH
npeanpunatel B 1992 1. B Puo-pe-Xaneitpo, rme cocrosinace Kougpepenuyuas OOH no
OKpyicaroweil cpede u pazeumuio Ha ypoBHE TJIaB TOCYIapCTB U NIPaBUTENIBCTB. TpeMs INIaBHBIMU
npuopureramu, aekinapupoBanHbiMu Kongepenuueit OOH, cranu:

» coxpaHeHue OMopasHooOpasus,

» TPOTHUBOJEHCTBHE MOTEIUICHUIO KINMATa,

» Oopb0a ¢ OIyCTHIHUBaHHEM.

[Ipobnema coxpaneHuss OMopa3zHOOOpa3vs Ha IJIAHETE TECHO CBs3aHA C MPOOJIEMOI COXpaHEHUS
necoB. Tponudeckuil Jiec CIIy>KUT MPUIOTOM i 4/5 BceX BUIOB KHBOTHBIX M PACTCHUN B MHpE
(t.e. mpumepHo 1t 80 % Bcex BUAOB). C YHUUTOKEHUEM TPOITUYECKOTO Jieca 3T BUABI 0OpEUCHBI
Ha  BeIMHpaHue. A 3a mnocieanue 40 et ObUIO BBIPYOJEHO OKOJIO MOJOBHUHBI BIAXKHBIX
Tponmyeckux jecoB (Adpuka notepsina 23 % cBoero jneca, a Jlatunckas Amepuxa — 38 %).
Karactpoduyeckoe cokpaiienue jiecoB B ctpaHax FOro-Boctounoit A3um MOXeT NMpPUBECTH K MX
MOJIHOMY YHUYTOXEeHHIO yke K 2010 r. O6mas BeipyOKa JIecOB B MUPE (TPOMUYECKUX U XBONHBIX,
BMECTE B3SThIX) COCTaBJISIET puMepHO 17 — 25 MuH. ra B roJ U Toibko Ha 20 % 3TuX miomanei
IIPOU3BOJUTCS UX BoccTaHoBNeHUE. [Ipu Takux Temmax, eciau He IPUHATh MEpbl K UX OXpaHe, BCE
Jeca Ha riaHere OynyT BelpyOnensl 3a 150 — 180 ner.
Baxxnyto posb JUIsl CylIecTBOBaHMSI MHOTHUX BHJIOB UTparoT 00J10Ta, KOTOpbIE ObICTPO ucues3atoT. B
CIIA ynuurosxxeHo 50 % Gomnot, B Tponuueckux crpaHax — 80 %.
B Gmmxkaiiimue 20 et MoXeT ucue3HyTh 1/5 Bcex BUAOB PACTEHUM M KUBOTHBIX, CYIIECTBYIOIINX
ceromns Ha 3emie. [lox yrposoit mcuesHoBenus Haxonsarcs 250 BugoB pbei0, okono 100 BugoB
pentumii, 500 BugoB 6ecno3BoHOUYHBIX, 300 BumoB mrui, 400 BHIOB MIJIEKONMUTAIOIMHUX (B TOM
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YHCJIC TOJIyOOU KUT — CaMOe KPYyITHOE M3 KOT/1a-TH00 KUBIIUX MIICKOTIUTAIONIUX, ITTHHOM 110 33 M 1
BecoM 110 150 T, HOcopor, Turp — B Poccun octanock Toabko 200 amypckux turpos). Ilog yrposoit
MCYE3HOBEHUS HaXOATCS TaKKe 7 ThIC. BUIOB PACTEHUM.
Exeronno wucuesaror 10 — 15 ThIcAY BUAOB, NPEMMYIIECTBEHHO MpocTeWmux, T.e. 3a 50
nociueAyoomux Jier Mbl norepsem 25 — 50 9% Ouosiornyeckoro pasHooOpaszus Ha IUIAHETE.
PacTurenbHbIi U )KUBOTHBIM MUp CTall HEBO30OHOBIIsIEMBIM pecypcoM. I MUpPOBOMY COOOILECTBY,
JIEWCTBUTENILHO, CIEAYeT NMPHU3HATh COXpaHeHHE OMOpa3zHOOOpa3vs OJHHMM W3 TJIABHEHIIMX CBOMX
IIPUOPUTETOB.
Hpyras HacymHas npobiema, yxe AO0JTMe TroJbl HAXOAALIAsCs B LIEHTPE BHUMAHUS, - 3TO
omycTtelHUBaHuE. [lycThiHM 1 noymycThIHM 3aHUMAIOT 43 % noBepxHoctu cymu. [Tycteina Caxapa
pacTér B cpenHeM Ha | kM B roj, a mycteiHs Typkana B Kennn mectamu npoasuraercs Ha 10 kM B
rog. B Manu 3a 20 ner nycTbiHs nepeaBuHysiack Ha 350 KM ro)kHee IpeskHel rpanunel. Hactymaer
mycTeiHg U B ABcTpanuu. C 1975 mo 1995 rr., 1.e. 3a 20 neT, myCThIHA pacIMPMWIKCh Ha 120 MiH.
ra.
Ho TepMuH «OIyCTHIHUBAaHUE» O3HAYAET HE pAaCUIMpPEHUE IJIOLIaIU IyCThIHb, a UX oOpa3oBaHue. B
3aCyIUIMBBIX 00JIACTSIX OMYCTBIHUBAHUIO MOJBEPIIIUCH 47 % HeopolIaeMbIX MOCEBHBIX IUIOIIAICH,
73 % mactou, 30 % oporraeMbIX IIIOMIAAEH, T.e. MpuMepHO 4eTBepTh cymu. K Havamy 1980-x
roZI0B YMEPEHHOMY OIYCTHIHMBaHMIO MojBepriuch 1500 MiH. ra macTtOMIl B pa3BUBAIOIIMXCS
CTpaHax.
Kondepenuus OOH B Puo-ne-Kaneiipo npusBama cTpaHbl MHUpa MCKaTh IyTH Mepexofa K
YCTOMYHMBOMY Pa3BUTHIO.
ITo oueHkaM y4yeHBIX, IUBWIM3ALMS YK€ MEPELIartyya BCE JOIMYCTUMBIE IIPEIEIbl CBOETO
pocra. be3 cyiecTBEeHHOro yMEHbIIEHHUsSI TOTOKOB MaTepUaIbHBIX U SHEPreTHUECKUX PECYPCOB B
MUpe B Omkailliue IecsATUIeTHs NPOM30HIET HEKOHTPOJIMPYEMOE COKpallleHHE MPOU3BOICTBA
SHEpPruM, MPOMBIIUIEHHBIX W3JEIHA W MPOJOBOJILCTBUSA B mepecuére Ha oaHoro uyenoseka. Ho
CO3[JaHME YCTOWYMBOTO OOIIecTBa MOKa BO3MOXKHO. OJHAKO B cdepe SKOHOMHUKH HEOOXOAUMBI
clIeyIollre KapAUHaIbHbIE H3MEHEHUS:
» mnorpeOiieHHe BO300OHOBUMBIX PECYpPCOB HE JIOJDKHO TIPEBBIIATH MAclITaboB HX
BOCCTAHOBJICHUS,
» HCIOJIb30BaHHWE HEBO300HOBHMBIX PECYpCOB HE JIOJDKHO OOTOHSATH pa3paboTKy WH
IIPOM3BOJICTBO 3aMEHSIOIINX UX MaTEpUANIOB,
» WHTCHCHBHOCTh BBIOPOCOB  3arps3HSIONIMX BEIIECTB HE JIOJDKHA  IPEBBIMIATH
BO3MO>KHOCTH OKPY>Kalolleil cpeibl IOrIomaTh ux,
» Bc€ OTO JOKHO OBITh oOOecre4eHO OBICTPhIM TOBBIIEHHEM 3((PEKTHBHOCTH
HCIIOJIb30BaHUS ChIPhS U SHEPTUU.
Konengr XX B. MOXHO cuuTaThb BpEMEHEM, KOIJAa YEJIOBEYECTBO OCO3HAJIO ONACHOCTD
HKOJIOTMYECKOM KaTacTpodbl, HO el He BbIpaOOTaNo HAAEKHOW CTpaTeruu IS 3alUThl OT HEE.
[IpencraBnenne o0 YCTOHYMBOM pa3BUTHM Kak OyaTo OBI XOpOLIO COIJIacyeTcst ¢ TeM, 4To
IIPOMCXOIUT B Pa3BUTHIX CTpaHaX C HU3KOW IJIOTHOCTHIO HaceneHus. OHaKo Juis nepeHaceaéHHbIX
CTpaH C BBICOKMM IPHUPOCTOM HACEJICHHUS M K TOMY K€ C OeIHBIMU NPHUPOJHBIMU pPECypcamu
BAXHEHIIMM NPUOPUTETOM sBJIETCS OOpbOa C rojloIoM M HHUIIETOH, M3-3a YEro 3KOJOTHYECKHE
LIEJIM OCTABJISIFOTCA 3TUMM CTpaHaMHU 0e3 BHHUMAaHUS U PEaTU3yIOTCS TOJBKO TOTJAA, KOrJa OT HUX
HANpPSMYIO 3aBUCUT Pa3BUTUE SKOHOMUKHU.
Bknagom B pemienue mnpoOGiembl coxpaHeHHs OuopasHooOpasust crano npunstue B 2000 r. B
Haiipo6u (Kenusi) KonBenuuun o6 u3ydeHuH, OXpaHe ¥ TOProBJi€ BUJIaMU JTUKON (QayHbl U (IIOpHI,
HaXOJAIIMMUCS TOJ Yrpo30od HCYe3HOBeHMsA, a Takke KouBeHuun o OuopaszHooOpasuu
OKPYXaIOIIEeH Cpebl.
Yuactne Poccun B MeKIYHAPOIHBIX KOHBEHIUSIX M COIVIALICHUAX
Boimonusiss npusstble Ha ce0si oOs3arenscTBa B pamMkax KOHBEHIIMH O TpaHCTPaHUYHOM
3arpsA3HEHUM BO3/yXa Ha OOJbLIME pacCTOSHHS, Poccus €XerojaHo COKpamaer BbIOPOCHI
COEJIMHEHHH cepbl U OKCHJIOB a30Ta Ha €BPOIEHCKON TEPPUTOPUU CTPAHBI.
Poccust Tarke yuyactByer B KoOHBEHIMM IO TNpenOTBpAIllEHHIO 3arpsi3HEHHUs Mopsi cOpocamu
OTXOJIOB U JIpyrux marepuaynoB. Hamia crpana coOirogaeT BpeMEHHBIM MopaTopuil Ha cOpoc
paZiMOaKTUBHBIX BELIECTB B MOPCKYIO CpEAY.
Poccust ygacTByeT B ps/ie KOHBEHIIMI U COTIallIEeHU, HAIIPaBJICHHBIX HA OXpaHy (ayHbl U (IIOpHI:
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e KoHBeHIMH 0 MEXIyHAPOJHON TOPrOBJIE BUAAMHU TUKOW (ayHbI M (HIOPHI, HAXOIAIIUMUCS
O] YTPO30M UCUE3HOBEHUS;

e KoHBeHIHMU 0 BOJHO-OOJIOTHBIX YroJbsX, UMEIOIIUX MEXKIYHApOJHOE 3HAYCHHE, TJIaBHBIM

00pa3oM B KauecTBE MECTOOOUTaHUS BOJOIUIABAIOIINX MTHIL;

e CornameHuy 0 COXpaHEeHHH OebIX MeBEIEH;

e  MexIyHapoaHOM KOHBEHIIMHU O PErYJIMPOBAHUIO KHTOOOHHOIO IPOMBICIIA U Jp.
Boinonnenue tpeOoBaHuil MeXIyHapoJHOW KOHBEHLMHU MO NPEIOTBPAIICHHUIO 3arps3HEHUs C
CYJIOB CIIOCOOCTBOBAJIO TOMY, YTO 3KCIUIyaTallMOHHBIA cOpPOC € Cy/I0B KaK B MOpE, TaK U Ha peKax
COKpaTWJICSI B HECKOJIBKO Pa3s.

BaxxHbIM cOOBITHEM B IPEAOTBPAIICHUH 3arpSI3HEHUSI PErHOHATIBHBIX MOPEH SIBUJIOCH MOJIHCAaHUE
Jeknapanuu 1o 3amure MOpCKoM cpeanl bamrtuiickoro mMopsi, kotopas npexycmarpuaetr 50 %-
HOE COKpallleHHe cOpocoB OMOTreHHBIX BellecTB (a30T, (ocdop), HeGTEeNnpoIyKTOB, HEKOTOPHIX
TSOKENBIX METAJUIOB M OpraHMYeckux coenuHeHuil. Jlns BwimosiHeHus Jlexnapauuu Obuin
paspabortanbl Mepsl 1o bantuiickomy peruony ObiBmiero CCCP, oxBatsiBatone 500
IIPEIIPUITUI-BOAOIONB30BATENCH C BBIJCICHUEM 3HAUUTENIbHBIX KalUTAJIbHBIX BJIOKEHUH Ha
IIPUPOI0OXPAHHBIE MEPOIIPUATHS.

[IpuHATH KOHBEHIIMH WJIM COTJIAIEHHUS O 3allMTe OT 3arpsisHeHust YépHoro, Kapckoro, bapeHuesa,
Kacnuiickoro u 1pyrux Mopeu.

Poccust nmpoBoauT Oosibliryto paboTy IO BBITOJHEHUIO BeHCKON KOHBEHIMH 00 OXpaHE 030HOBOIO
c110s1 1 MOHpeabCKOro NpoTOKoJIa 10 BELIECTBAM, Pa3pyLIAOIIUM 030HOBBIH CIIOM.

B cootBercTBUM ¢ ba3enbCkoi KOHBEHIIMEH O KOHTPOJIE 3a TPAHCIPAHUYHOM IEPEBO3KOM ONACHBIX
OTXOJI0B U UX yaajneHueMm, ¢ 1995 r. PO yyactByeT B MeXAyHapOAHOM COTPYIHUYECTBE B KAUECTBE
ITOJIHOIIPABHOM CTOPOHBI.

ITpencraButenu Poccun, benopyccun, Ykpaunsi, JlutBsl u Iloasmum B r.Burpsr (ITonbia)
noxanucanu «Burepckyro naekiapanuoo», B KOTOPOM MPU3HAHO HEOOXOAMMBIM OCYILECTBIAThH
COTPYIHMYECTBO II0 OXpaHE€ TEPPUTOPUM C COXPAHUBUIMMMCS JIECHBIMH  MacCHUBaMH,
pacrlojoKeHHbIMU B TNPUTPAHUYHBIX 30HaX YKa3aHHBIX CTpaH W MMEIOIIMMHU  Ba)XKHOE
JKOJIOTMYECKOE 3HAUEHUE HE TOJBKO UISl 9THUX TOCYJApCTB, HO M JUIsl BCEH CEBEPO-BOCTOYHOMN
EBpomnsr.

4.3. JlaGopaTopHbie padoThI

Buo
3aHAmMuUsA 6
Ao Homep Obven unmepakmusvnoﬁ,
/i pazoena Haumenosanue nabopamopnsix paéom (uac.) AKMUuGHOIl,
OUCUUNTIUHBL UHHOGAUUOHHOIL
popmax,
(uac.)
1 1. Dkonoruyeckas poiib mous. [lousa — 2 Pas6op
IJIaBHBIA PeCypc arpoCUCTEM. KOHKPCTHI:IX
CUTyalun
(2gac.)
2 2. O1eHKa DKOIOTHYECKOTO COCTOSTHUS 2 -
BO31TyXxa MexaHnu3m oOpa3oBaHUS
KHCJIOTHBIX JOXKICH
3 3. Omnpe/ieieHre KauyecTBa BOJIBI. 2 -
HUTOIroO 6 2

4.4. IIpakTnyecKkne 3aHATHS
Y4eOHbIM MIIaHOM HE MPETYCMOTPEHO
4.5. KoHTpO/1bHBIC MEPONIPUATHA: KYPCOBOM NPOEKT (KypcoBasi padoTa), KOHTPOJIbHASA

pabora, PI'P, pedepar
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO
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5. MATPHIIA COOTHECEHHUS PA3JIEJIOB YYEFHOU JUCIHUATIJIMHBI K ®OPMUAPYEMBIM B HUX
KOMIIETEHIIUAM U OHEHKE PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI

Komnemenuuu Kon-6o Komnemenuuu 5 Buo
Ne, naumenosanue OIIK IIK tep, uac yueoOHvIX Ouenka
Pazoenos OUCUUNIUHbL uacos 3 4 Komit. 3aHAmMUIl Ppe3yibmamos
1 2 3 4 5 6 7 8
1. Posib 3KkoNOrMM B COBPEMEHHOM OOIIECTBE. 28 + - 1 28 JIk, JIP 3a4er
DKOCUCTEMBI
2. 3arpsi3HEHHE OKPYXKAIOIIEH CpeIbl 28 - + 1 28 JIk, JIP 3a4eT
3. MeponpusTHs 10 3alUTe OKPYKAIOIICH CpeIbl. 48 - + 1 48 JIk, JIP 3a4eT
MesKTIyHapOIHOE COTPYAHUYECTBO
6cezo uacoe 104 28 76 2 52
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6. IIEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHUA [JA
CAMOCTOSATEJBHON PABOTHI OBYYAIOIIUXCS MO JUCIUIIJINHE

1.

2.

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

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

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

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

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

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

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

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

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

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

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

4. / B.W. I'Bozaunackmii. - Camapa : CamapcKuit TOCynapCTBEHHBINA
apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, 2011. - Y. 2. Knura 2.
TexHomornueckre cucTeMsl Mpou3BoAcTBa. - 116 c. - ISBN 978-5-9585-
0386-5 ; To xe [ DnekTpoHHBIH pecypc]. -

65



http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%BC%D0%B5%D0%BB%D1%8C%D1%8F%D0%BD%D0%BE%D0%B2%2C%20%D0%90.%20%D0%93.
http://biblioclub.ru/index.php?page=book_red&id=271599
http://biblioclub.ru/index.php?page=book_red&id=233716
http://biblioclub.ru/index.php?page=book&id=117052
http://biblioclub.ru/index.php?page=book&id=117052
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B0%D0%BB%D1%8C%D0%BF%D0%B5%D1%80%D0%B8%D0%BD%2C%20%D0%9C.%20%D0%92.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BB%D0%BE%D0%B2%D0%B0%2C%20%D0%9D.%20%D0%90.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D0%BE%D0%B2%2C%20%D0%A1.%20%D0%92.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%B3%D0%BE%D0%BB%D1%8E%D0%B1%D0%BE%D0%B2%2C%20%D0%A1.%20%D0%90.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%90.%20%D0%98.

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

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

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

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

JlonoJIHNTeIbHAS JINTEpaTypa

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

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

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

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

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

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

8. HNEPEYEHDb PECYPCOB HH®OPMAIIMOHHO -

TEJEKOMMYHUKAIIMOHHOM CETHU «AHTEPHET» HEOBXOJIUMBbIX
JJIsA OCBOEHUSA ANCHUITIJIUHBI

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

2. DnextpoHHas oubnmoreka bpl'yY

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

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

4. DnexTpoHHO-O0nbOMMoTeuHas cucrema «M3narensctBo «JIanby

http://e.lanbook.com .

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

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

9. METOAWYECKUE VKA3AHHUS JUIS OBYYAIOIIUXCS 1O OCBOEHUIO
TACIATITAHBI

9.1. MeToanueckne yKazaHus JJI51 00y4arOIUXCsl MO0 BINOJHEHHUIO J1a00pPaTOPHBIX padoT

JlabGopaTtopHas pa6ora Nel JkoJiornyeckasi poJb no4s. [louBa — riaBHbIH pecypc
arpocucrTem.

[{enb pabOTRI: M3YUUTH IKOJIOTHYECKHE (DAaKTOPHI, BO3/ICHCTBYIOIINE HA KAYECTBO
[IOYBEHHOTI'0 IIOKPOBA.

[lopsiaoK BEINOTHEHUS:
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http://elibrary.ru/
http://window.edu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://ecat.brstu.ru/catalog
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D1%80%D0%B5%D0%BC%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%9E.%20%D0%97.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%2C%20%D0%92.%20%D0%9C.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C.%20%D0%90.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%2C%20%D0%92.%20%D0%9C.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%90.%20%D0%98.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%2C%20%D0%90.%20%D0%98.
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ITouBa — OCHOBHOM MCTOYHUK ILIoAopoaus. Ilnomans moYBEeHHBIX pecypcoB cocTaBisier 129
MIH KM’, win 86,5 % mromamu cymu. OQHAKo Kaxablii rox Ha 3emue Tepsercs okono 0,7 %
NOTEHIMATLHON namHu. Ha '/; maxoTHBIX TEpPUTOPHMI IUIAHETHI TIOYBbI Pa3pyIIAOTCs OBICTpEE,
9YeM BOCCTaHABJIMBAIOTCS, BE/Ib IS BOCCTAHOBIJICHHUS Bcero 1 cm ciost mouBel Tpedyetcst 250-300
ner. B peku, o3epa, OKeaHbl CMBIBAETCS €KETrOJHO CTOJBKO MOYBBI, YTO €CIU OBl €10 3arpy3uTh
BaroHbI TOBAPHOTO MOE€3/1a, TO OH omosicaln ObI 3eMHoi map 150 pas.

Llens paboTsl: yriuyOsneHue 3HAHMH O T1OYBE Kak IUIOJOPOJHOM cjoe 3emid, ee
HKOJIOTHYECKOW POJIH, BBISABICHHE PE3YJIbTATOB AHTPOIIOTEHHOTO BO3/ICHCTBHS HA TIOYBHI.

[TouBa — 3TO PBHIXJIBIA MOBEPXHOCTHBIN CIION 3eMHOM KOpbI, 00pa30BaBIIMICS B pe3yjbTare
COBMECTHOTO JICHCTBUS Ha TOPHBIE MOPOJIBI BOJBI, BO3IyXa M PAa3IMYHBIX OPTaHU3MOB (FKUBBIX HITH
MepTBbIX). [louBa oTIMYaeTcs OT APYrUX MOXOXKMX HAa HEE TNIMHUCTBHIX U MEeCYaHBIX 00pa30BaHMIA
T€M, 4TO 00JIaZ]aeT II0JOPOIUEM.

[TouBa COCTOUT M3 XOPOIIO BHIPAKEHHBIX CJIOEB, HA3bIBAEMBIX MOYBEHHBIMH T'OPU30HTAMHU.
Bepxuuii, TymMycoBbIii TOpPH30HT A HaceleH pAacTEHHSIMH, >KUBOTHBIMH, MUKPOOPTaHU3MaMHU
(KMUBBIMH M MEPTBBIMH). MepTBbIE OpPraHUYECKHUE OCTaTKU TOJBEPraroTcs TyMU(UKALUA —
Omaromaps MHKpoopraHusmam  (OakrepusiM, TpubaM, TPOCTEHIINM) TPEBPAIIAIOTCS B
BBICOKOMOJIEKYJISIPHBIE TYMUHOBBIE COEIMHEHHUS — MEJIKOJUCIIEPCHBIN OpraHHMYecKUid MaTepuall.
[loncnou ropuzonta A: Ay — nojactuika , Ay — COOCTBEHHO I'yMYCOBBbIM, A, — BBILIEIOYEHHAs
CBETJIOOKpallleHHas moyBa. B cremyromiem ropusonte B copepxarcs, B OCHOBHOM, MHHEPAJIbHbBIE
BEIIECTBA, a OpraHWYecKhe mepepadoTaHbl peAyleHTaMH U TepeMEelIaHbl ¢ MEJIKO3epHHUCTOM
MaTepUHCKON TMoponoil . Marepunckas nopona obpasyetr ropuszoHT C. [louBeHnslit mpopuib —
MOCJIEIOBATEIbHOCTh MTOYBEHHBIX TOPU30HTOB. [lapameTpsl TOpU30HTOB M MIPOGUIIS BapbUPYIOTCS
B 3aBHCHMOCTH OT MHOTHX ()aKTOpOB

lymycorwi

A

i FOPHIOHT
h, @ @ @ @ Ilepexonnasn
TACThH
..-""‘ NMOYBECHHOTD
npodrnd
B

[Mousoobpasyruas

C j NopoIa

-~

Puc. 1. IlouBennbit mpod it aBTOMOPGHBIX MOYB: 4 — MEPErHOMHO-aKKyMYJISTUBHBIHA
TOpPU30HT (A — MUHEPAJIBbHBIM I'YMYCOBO-aKKyMYJIATUBHBIH, 4, — 3JIIOBUATIbHBIN), B —
TOPU30HT BMbIBaHUs (WLIIOBUAIBHBIN), C — MaTepUHCKas Opoaa

DKoJoTHYecKasl 4YuCTasl MoYBa TIYyCTO HAacelieHa >KMBBIMU OpraHM3MaMH — MHUKpoOamu ,
HaCEKOMBIMH, YEpPBSIMM, TPBI3yHaMHU-3eMIIepOsIMH M T. 1. B cpenneil mosnoce Poccum Ha 1 ra
MOBEPXHOCTU TOuUBHI mpuxoautcs 12,5-2000 miiH pa3HbIX O€CrO3BOHOYHBIX JKMBOTHBIX, @ B 1 T
NOYBBI XKMBET A0 10 MIpJ MUKPOOPraHU3MOB.

[louBa cOCTOMT W3 4YacTULl DPA3NUYHOW BEIMYMHBI M XUMHUYECKOW NPUPOJIBI, KOTOpHIE
Ha3bIBAIOTCS «MEXaHUYECKUMHU JIeMEHTaMWy». Pa3nmuyaroT Tpu THIa MEXaHUYECKHUX 3JIEMEHTOB:

— MHHepaJbHbIe (TI€COK, TJIMHA, Mpamop, TPAaHUT U T. 1.,
00pa3yIoTCs 3a cYeT BBIBETPUBAHUS TOPHBIX MOPOJ U UX Pa3pbIXJICHUS BOJOH U JIbIOM);

— OpraHMvyecKkne — 3TO TYMyC M HETyMHHOBas 4acTb. ['yMyc — KOMIUIEKC TEMHO-
OKpAIIEHHBIX  BBICO-KOMOJIEKYJIIPHBIX ~ OPraHWYECKUX COCIMHEHMH TMOYBBI, COAEpIKalIUi
TYMUHOBBIE KHCIOTBI U (ylnbBOKHCIOTH. OOpa3yercs MNpu pas3lioKeHUH U TyMudukanuu

67



OpPraHUYECKUX OCTAaTKOB PACTCHUH, )KMBOTHBIX M MHKPOOPTaHM3MOB. KOIHYecTBO €ro HEBEIMKO,
0OBIYHO Ha IITHIK JIONAThl. ['yMyC CIIy’)KUT MCTOYHHKOM a30Ta, ¢ochopa, cepbl, MUKPOIIEMEHTOB
JUISL pAaCTEHUH, IOBBIIIAET (PUIBTPYEMOCTh, OOMEHHYIO €MKOCTh, BOJIO-

Y BO3/lyXOIIPOHHUIIAEMOCTb;

— OpraHo-MHHepaJbHbIe — CMECh MEXaHHYECKHIX DJIEMEHTOB.

Oxpacka MOYBBl — JOCTYNHBIA Ui HaOdrOAEHUS MOP(OIOTHYECKHH MpPU3HAK, HMIMPOKO
UCIIONIB3YEMBI B TOYBOBEICHHUM [Isl MPUCBOCHHS IOYBAM Ha3BaHHWM (YepHO3EM, KpPAaCHO3EM,
KENTO3eM, cepo3eM U T. A.). LIBeT MOYBHI 3aBUCHUT OT €€ XHUMHYECKOrO COCTaBa, YCJIOBUMN
MOYBOOOpa30BaHMsl, BIAKHOCTU. [[1s OKpacku TOYB Hambojee BaKHbl TPU TPYMIbl BELIECTB.
I'ymycoBbIe BellecTBa MPUAAIOT MOYBE YEPHYIO, TEMHO-CEPYIO U CEpPYI0 OKPacKy; COEIUHEHUs
xenesa (I1I) — kpacHytro, opaHkeBYto, KenTyt0; coenuHeHus xkenesza (I1) — cuzyro u romyOoBaTyto.
KpemneseMm, kapOoHAT Kalblusi, KAOJUHHT, THIIC U JIPYTHE JIETKOPACTBOPUMBIE COIU — OCIyI0 H
Oenecyro okpacky. IIpum pasHOM COYETaHHHM 3TUX TPYIN BEIIECTB TOJIy4aeTcs: OONbIIOe pa3Ho-
o0pa3ue NOYBEHHBIX I[BETOB M OTTEHKOB (Hampumep, cepo-0ypasi, KpaCHOBATO-KOPUYHEBAS U T. 11.).

Ba:XHOCTH 0XpaHbI NOYBEHHOI'0 MOKPOBa

OxpaHa 1Mo4YB OT 3arpsi3HEHUN — BaKHeIIas 3ajada, Tak Kak JI0ObIe BpeJHbIE COCTUHEHMUS,
HaXOJIIKECcs B [TOYBE, PAHO WJIM MO3/IHO MOMAAa0T B OPraHU3M YeJIOBEeKa.

Bo-mepBbIX, MPOUCXOANUT TOCTOSTHHOE BBIMBIBAHHE 3arpsi3HEHUH B OTKPBITHIE BOJOEMBI U
I'PYHTOBBIE BOJIbl, KOTOPBIE MOT'YT MCIIOJIb30BAThCsl YETIOBEKOM JUISl MUThS U APYTUX HY XK.

Bo-BTOpBIX, 3TH 3arps3HEHUs] U3 TIOYBEHHOW BJIard, TPYHTOBBIX BOJA M OTKPBITBHIX BOJOEMOB
MOMAJAI0T B OPraHU3MBbI )KUBOTHBIX U PACTECHUH, YIOTPEOSAIOMINX 3Ty BOAY, @ 3aT€M I10 MUIIEBBIM
[ETI0YKaM ITOTIaJJAf0T B OPTaHU3M YeJIOBEKa.

B-TpeThux, MHOTME BpeAHBIE MJS YEIOBEUYECKOT0 OpPraHu3Ma COEJAWHEHHUS HMEIOT
CIOCOOHOCTh HAKAIUTMBATHCS B TKAHAX M, TIPEXK/IE BCETO, B KOCTSIX.

ITo HeKOTOPBIM OlLiIeHKaM, B 6Hocdepy nocrynaer exerogHo okoso 20—-30 mipa T TBEPIABIX
oTx00B, 3 HUX 50-60 % opraHnyecKux COSAMHEHHUH, a B BHUJIE KHCIOTHBIX areéHTOB T'a30BOTO
WK a3pO30JIbHOTO XapakTepa — 0kojo 1 Mipa T.

3ananue 1. Onpenenure NOHATUS «IIOYBA, OMOTEOXUMHUUECKHE IIUKIIbI, TYMYC, TyMU(pHUKaIuS,
MOYBEHHBIM TOPU30HT, 3e€MENbHBIE PECYpCHI, 3PO3Us MOUYBHI (BETpOBasi, BOAHAs, MeXaHHUYecKas,
CTpOUTENBHAS), IJIOOPOINE, arPOIKOCUCTEMA, 3eMJIe/ieie, OMYCThIHUBAaHUE, JAeTpaialus MOYBbI,
ynoOpeHue, TMeCTHLHUI, MUKPOOPIaHU3MBI, CEJIbCKOXO3SHCTBEHHOE 3arps3HEHUE, 3elieHbIe
peBoJroMHU (TIepBasi, BTOpasi)», HCIOJb3Ysl TOCTYNHbIE HHPOPMALIMOHHBIE PECYPCHI.

3amganue 2. [Touemy B.M. Bepnanckuii Ha3Ban moyBy OMOKOCHBIM BeliecTBOM? MOXHO Jin
CKa3aTh, YTO MOYBA SIBJISIETCA Tak)Ke M OMOreHHbIM BeecTBoM? OTBET 000CHYHTE.

3anmanue 3. OxapakTepu3ylTe poyib B MPOIECCE MOYBOOOPA30BAHUS CICIYIOMIHUX (PAaKTOPOB :
1) xnmuMmar (TeMmrmeparypa, BeTep, KOJWYECTBO BIarv), 2) pembed , 3) oOMIMEe OpraHUYeCKHX
oCcTaTkoB, 4) pa3HOOOpasWe ¥ KOJMWYECTBO JKUBBIX OPTraHMW3MOB, OOHWTAOIINX B IOYBE
(a1apoOMOHTOB); 5) CBOMCTBA MATEPUHCKOM MOPOIBI; 6) BpeMsl; B) arpOTEXHUYECKHUE MEPOTIPHUITHS
(Bcmamka, BHECEHHE TIECTUIIMIIOB U T. 11.).

3ananue 4. Paccmotpure puc. 1 u 2 u orBerbTe, Kak neaocdepa (MoUYBeHHas 00OJIOUKa)
CBsi3aHa ¢ Tuapochepoit, atmochepoi, turocdepoit, ouochepoit

3ananue 5. CpaBHUTE MOHATHS (YTO B HUX OOIIETO, YeM Pa3INYarOTCs M KaK COOTHOCATCS):
JIMTOCOEPA, 3EMJIA, ITOYBA.

3ananue 6. B ropojckux mapkax, Ha YJIHIIAX OCEHBIO HAKAIUIMBAETCS OTPOMHOE KOJMYECTBO
mucTheB. lpu uX cxKUraHuM 3arps3HIETCS BO3AYX, BHIBO3 aBTOMOOMJISIMH Ha 3arOpPOJHBIC CBAJIKU
TpeOyeT OONBIINX MaTepUaNbHbBIX 3aTpaT. MOXKHO JTM MHa4Ye PElIUTh MpoOsieMy YIMYHOTO cMeTa?
[IpennoxxuTe HECKOIBKO CIIOCO00B, BKITFOYAs TAKOM, KOT/Ia INCTOBOM OIa]| IPEBPAIaeTcsl B TYMYC.

3ananue 7. [Ipoananu3upyiTe COBOKYMHOCTh (PAKTOPOB, KOTOPHIE TyOUTENbHBI JIJIS TTIOUBHI U
ee IJIOAOPOAMS: SpO3usi, BBINIAC CKOTA, BHIpyOKa Jeca, HEeNMpaBHJIbHOE oOpalieHne (MpuMEeHEHHe
yA00peHui 1 MeCTUIUA0B, MEIUOPALINS).

3ananue 8. Ilo b.I'. Po3aHOBY, OonmyCThIHUBaHUE — 3TO MPOLECC HEOOPATUMOIO HM3MEHEHUs
MOYBBl M PACTUTENBHOCTH U CHW)KCHHS OHOJIOTUYECKOM TMPOIYKTUBHOCTH, KOTOPBIH B
HKCTPEMATIBHBIX CIy4asX MOXKET MPUBECTH K MOJHOMY pa3pyIICHUI0 OMOC(EepHOro MOTEHIHAaIa U
MPEBPAIICHUIO TEPPUTOPUH B MyCThIHIO. OOOCHYIiTE, TOYEMY OITyCTHIHUBAHUE SBIISIETCS OJHOU U3
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MI00ANBHBIX JKOJOTUYECKUX TMpobneM. JIjisi 3TOro paccMOTpPHUTE €ro Kak COBOKYITHOCTh
HUCTOPUYECKOT0, COLIMATBHOTO, SJKOHOMUYECKOTO U IPUPOJIHOIO IIPOLIECCOB.

3amanne 9. I[IpokomMeHnTupyiite Boipaxenue skoisiora Jlu Tambora «Mbl He yHaciaegoBan
3EMJII0 Y CBOMX poAUTENeil. Mbl B3sIM €€ B3aliMbl y CBOUX JETEN».
dopma OTIETHOCTH:
@dopMoii OTYETHOCTH MO MPAKTHUECKON padoTe sBisercs OTUeT, KOTOPbIN JOJKEH COJEpKaTh 1Ieb
paboThI, pacueThl, Pe3yIbTaThl, BHIBOIBI.

OcHoBHas nuTepaTypa
1. EmenpsnoB, A. I'. OCHOBBI IPUPOIONIOIL30BaHUS ;| YUeOHUK JUIsl By30B / A. I'. EMenbsHOB. -
4-e u3g., crepeoruil. - Mocksa : Akagemusi, 2008. - 304 c.
2. Houenko, A. Y. Mamussl 1 000py10BaHHE IPUPOA00OYCTPOICTBA U OXPaHbl OKPYKArOIIEeH
cpensl ropoja : yued. mocobue st By30B / A. U. [louenko, B. A. 3oToB. - Mocksa : Beiciias
mkomna, 2007. - 519 c.

JlonoaHUTeNbHAS TUTEpaTypa
1. ®enopora, A. U. [IpakTukyM 10 SKOJIOTHH W OXpaHE OKPY’KAIOIICH cpeapl : yueOHoe mocodune
1uist By30B / A. V. @enoposa, A. H. Hukonbckas. - Mocksa : Biamgoc, 2001. - 288 c.
benog, C. B. be3onacHocTh XKU3HEACITEILHOCTH U 3alllUTa OKpY’Karolled cpeibl (TexHochepHas
6e3omacHOCTb) : yueOHUK Juis OakanaBpoB / C. B. benos. - 3-e uzn., ucnp. u gomn. - M. : FOpaiir,
2012.- 682 c.
2. KoncrantunoB, B. M. Dkonoruueckue OCHOBBI IPUPOIOTOIB30BaHUS : yueO. mocodue / B. M.
Koncrantunos, 1O .b. Yenumge. - 5-e u3a., crepeorur. - Mocksa : Akagemusi, 2006. - 208 c.
3. lanbnepun, M. B. Dkonornyeckre 0OCHOBBI IPUPOAOIOIb30BaHus : yueOnuk / M. B. l'anbnepus.
- Mockga : @opym; Uudpa-M, 2004. - 256 c.
4. Koncrantunos, B. M. Oxpana npupojsl : yueOnuk / B. M. Koncrantunos. - Mocksa :
Axanemus, 2000. - 240 c.
5. Epemuenko. O. 3. Yuenue o 6uochepe : yued. mocodbue s By3oB / O. 3. Epemuenko. - 2-e u3n.,
nepepad. u gorm. - Mocksa : Akagemust, 2006. - 240 c.

KOHT[}OJ’IBHBIG BOIIPOCKHI I CaMOIIPOBEPKU
1. U3 MPEAJIOKCHHOTO CIIMCKA BBIMTUIIHUTEC TC 3KOJIOTHYCCKUC (l)aKTOpLI, KOTOPBIC OTHOCATCA K

s1aUIECKUM: BIAXKHOCTh, OCBEIIEHHOCTh, TEMIIEPATYpa, JaBJICHHUE, CTPYKTYpa, aKTUBHAS PEaAKITUs
cpenst (pH), 3aCOI€HHOCTB.
2. Yto Takoe nerpanaius no4YB U KaKOBBI €€ IPUIHHBI?
3. Pa3pymienre u CHOC BEpXHHX, HauOoJee IJIOJOPOIHBIX TOPU30HTOB U TOJCTHIIAIOIIUX
MOPOJI BETPOM WJIM TTOTOKAMH BOJIbI, HA3bIBAETCHL. . .
4. Kakue Mmeponpusrtus, ciykaiue s 60psObI ¢ 3po3ueii MouB, OTHOCSTCS K:
1) arpoTeXHUYECKUM;
2) 3eMJIeyCTPOUTEIHHBIM;
3) ecoMennopaTuBHbIM;
4) TUIPOTEXHUUECKUM:
a) OpraHu3aIys CeBOOOOPOTOB M CUCTEMBI 00PaOOTKH TIOYB;
0) 6oprba ¢ 3aconeHueM, 3a00IauMBaHNEM;
B) PEKYJIbTHBAIIMS HAPYIICHHOTO MIOYBCHHOTO TTOKPOBA;
T') IpeI0TBpaleHe HEOOOCHOBAHHOTO U3BATHUS 3€MeNb U3 CENbCKOX03SIMCTBEHHOTO 000pOTa;
1) Yepe0BaHUE MPSIMOIUHEHHBIX KOHTYPOB TIOJIEH C JIECHBIMHU MOJIOCAMH,
€) COOpyXKEHHUe Teppac, BOAOTOKOB, JOTKOB;
) 00JIeCeHHE OBParoBs;
3) OecILTy>KHbIE CUCTEMBI 00pabOTKU MOYB (IPUMEHEHHUE KYJIbTUBATOPOB, INIOCKOPE30B U
T.IL.);
1) YCTPOMNCTBO BaJiOB, KAHATIOB, KAHAB.
5. Ilpu kakom nokasarene pH noyBa CTAHOBUTCS IPAKTUYECKU OECILIONHOM?
BapuanTtsl 0TBETOB:
a)pH=3;6) pH=5,6;8) pH="7;1) pH =8,5.
6.3uMoOIl B roJioNel AOPOTHU MOCHINAIOT CMECBhIO COJIM C IMEeCKOM. YacTh CONM MO3JHEe
BNHUTHIBaeTCS achanbT, momamaer Ha ra3oHbl. CHETr C JIOpor yOMparT M BHIBO3AT Ha
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B0%D0%BB%D1%8C%D0%BF%D0%B5%D1%80%D0%B8%D0%BD%2C%20%D0%9C.%20%D0%92.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%2C%20%D0%92.%20%D0%9C.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D0%BE%D0%B2%2C%20%D0%A1.%20%D0%92.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%2C%20%D0%90.%20%D0%98.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%90.%20%D0%98.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%BC%D0%B5%D0%BB%D1%8C%D1%8F%D0%BD%D0%BE%D0%B2%2C%20%D0%90.%20%D0%93.

CTEIMAIbHBIC TIONMTOHBI  (CHETOOTBaNbI). YacTh CONMM  OKa3bIBaCTCSI 3a TOPOJOM.
[Ipennoxute anbTepHATHBHBIC, JKOJIOTMUECKHA YUCTHIC, BAPUAHTHI MPOTUBOTOJIOJIEIHBIX
MEpONPUATHN

7. YTunuzanus oTXOA0B — BaXKHEHIIas sKojoruyeckas npodiema. [Ipu ee perieHun u coipbe
MOKHO COKOHOMHTb, U IUIOIIAM CBAJIOK, 3aHUMAIOIIUX OOJBIINE TEPPUTOPUU U SIBIISIFOIIUXCS
HUCTOYHUKOM 3arpsi3HeHUs, yMEHbIIUTh. [IpeanoxkuTe CBOM BapUaHTHl Y TUITH3AIIH:

a) OymMaru u KapToHa;

0) TIACTMACCOBBIX M3/IENUi (TUTACTUKOBBIX OYTHUIOK, HETOJHBIX aBTOPYYEK, OJTHOPA30BON

MOCY/IbI | T.I1.);

B ) HCIIOPYEHHBIX MPOJIYKTOB MHUTAHHS (THWIBIX OBOIICH W (PPYKTOB, MOJy(HaOpUKaTOB C
HCTEKIIIUM CPOKOM T'OJTHOCTH H T. I1.). [IpuBeTCTBYIOTCS HECTaHIAPTHBIC PEIICHUSI.

8. OcHoBomoIOXKHUK HaydHoro mouBoBeneHus B.B. [loxyuaeB B 1892 r. B knure «Hamm
CTeNH MpexJe u Temepb» mucan: «OrpoMHas 4acTb (BO MHOTHMX MECTaxX BCS) CTEMU JIMIIUIACH
CBOETO €CTECTBEHHOTO TIIOKpOBa — CTEMHOM, JI€BCTBEHHOH, OOBIKHOBEHHO OYEHb TIyCTOU
pPacTUTENFHOCTH W JIepHA, 33JCpP)KUBABIIMX MAacCy CHEra M BOJbI, W TPUKPHIBABIIMX IOYBY OT
MOpPO30B M BETPOB, a MAIlllHU, YHUYTOKUB CBOWCTBEHHYIO YEpHO3eMy HamOosee OiaronpHusTHYIO
JUIS YIepKUBAaHUS TOYBEHHOW BIIArd, 3€pHHUCTYIO CTPYKTYpY, CAENa-IH €ro JETrKUM JOCTOSHUEM
BETpa M CMBIBAIOLICH JEATENIbHOCTH BCEBO3MOXKHBIX BOJ. OJTH O0OCTOATENbCTBA IOBJIEKIN
YCUJIGHHOE HCHApeHue CTEMHBIX BOJI, YMEHbIIEHHNE KOJIWYECTBA MOYBEHHON BIaru M MOHMKEHUE
YPOBHSI TPYHTOBBIX BOJI, COKpAIlleHHWE JIETHEro 3amaca BOJbl KaK B peKax, TaK M Ha CTEMHBIX
BOJIOpa3/ieniax, SHEpruyHbIi, BCe OOJiee YCHIMBAIOIIMICSI CMBIB YEPHO3EMOB U 3arpOMOXKICHUE
PEUHBIX pyCel, 03ep M 3amaJuH HAaHOCAMM, YCUJICHUE BPEIHOTO JIEHCTBHS BETPOB B CBSI3U C OOIIEH
Jerpajanyell MOYBEHHO-PACTUTENBHOTO MOKpoBa cTenu . OOmMM M HEM30EKHBIM Pe3yJIbTaToOM
ATOrO SBHJIMCH CYpOBBIE 3MMBI M 3HOWHBIE cyxue BeTpa Ha tore Poccum». B kakoll creneHu
OTMCaHHbIE HAPYIICHUS CTEMHBIX JaHIMAa(TOB MPUMEHUMBI K cuTyannu B Poccun B Havane XXI
Beka?

JlabGoparopnas padora Ne2 OuneHkKa 3KOJOTMYECKOr0 COCTOSIHMSA B03ayxa MexaHusm
00pa30BaHNA KHCJIOTHBIX J0XKIEH

Lenb paGotel: yrayOnenue 3HaHUH 00 aTmocdepe, 00 HKOJOTHMUECKUX Mpobiemax,
OOYCIIOBIICHHBIX 3arpsi3HEHHEM BO3/yXa, OILEHKAa S3KOJIOTHUECKON 0e30macHOCTH
aTMOC(EpHOTro BO3AyXa, U3yUYUTh MEXaHU3M 00pa30BaHMsI KUCIOTHBIX JOXKAEH

3ajganHue:
1. Tlo mpemioXeHHOMY TEKCTY COCTaBUTh cxeMy «MexaHu3M o0pa3oBaHUs KUCIOTHBIX
0CaJKOBY;
2. M3yuute ¥ NOpeACTaBUTh IpadUyeckd KUCIOTHOCTh OCAJKOB B BalleM paloHe Ha
NPOTSOKEHUM 2 HeJenb, coOupas [OXIb (CHEr) B YHCTblE CTEKJISHHbIE EMKOCTH
HEIIOCPEICTBEHHO TP BBINAIEHUHU OCAKOB.

[HopsAA0K BBINOJHEHUS:

3arpsi3HEHUE BO3/yXa OKa3bIBaeT BIIMSHUE Ha KIMMAT, 3/10POBbE JIIO/I€, COCTOSIHHUE OUOTHI.
HeratuBHoe BO3A€HCTBHME NP HSTOM NPOUCXOJUT U B peE3yjibTaTe NPsIMOTO KOHTaKTa C
3arpsi3HCHHBIM BO3yXOM, U B pe3yJbTaTe BBINAJCHHUS 3arpsS3HSAIONINX BEIIECTB U3 arMochepsl, U
BTOPUYHOTO 3arps3HEHUs OKpyKawomeid cpeabl . ['a3oBble BBHIOPOCH HAHOCIT IKOHOMUYECKHIA
yiiep0 n3-3a IOTEPH BEIIECTB , KOTOPHIE MOTJIA OBbI OBITh UCIIOJIB30BAHBI B CMEKHBIX OTpacisix. M3-
3a 3arps3HEHUS BO3AyXa MPOUCXOIUT pPa3pylIeHHE MaTepHalioB, 00OPYIOBaHHUS, COOPYKECHUH,
MHOTHE TIOJUTFOTAHTHI BBI3BIBAIOT OOJIE3HW U THOENh JOMAITHUX W JUKWAX KUBOTHBIX, JECHBIX U
KyJIbTYpHBIX pacTeHuil. [locuntaHo, 4To SKOHOMHYECKHE TOTEpH OT 3a00JEeBaHU U CMEPTHOCTH
JIOJIEl B CBSI3U C 3arpsi3HEHHEM BO3JYIIHOM Cpelbl COCTaBISAIOT €XKEroJHO 6 MIpI. J0JUIapoB
CILIA.

JK0JI0THsI aTMOC(EPHOro BO31yXa
Pa3zmepsl aTMoc(epbl MO0 CpPaBHEHUIO C IPYTUMH TE€OJOTHMYECKUMH pe3epByapaMu 3eMIIH
HEBCJIMKU, YTO ACJIA€T €€ BECbMa T-IYBCTBI/ITG.J'II)HOI\/’I K 3arps3HCHUIO. )Ia>1<e HeOOJIbIINE U3MEHEHUS
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KOHIIEHTpaluil BellecTB B aTMoc(epe MOryT BbI3BaThb 3HAYUTEIbHbIE M3MEHEHMSI €€ CBOWCTB.
ATMoc¢epHble TOTOKM OBICTPO MEPEMEIIMBAIOTCS, MO3TOMY BBIOPOCHI OT KPYMHBIX KaTacTpod
pacnpocTpaHsOTCA MO BCEMY 3€MHOMY Iiapy. B pesynbrare nepememinBaHus OOIIMHA COCTaB
aTMOC(epHOro BO3AyXa UMeeT OJMU3Kue MoKazaTesiu Mo Beeil 3emie. PU3MUECKUMH NPUUYMHAMU
NepeMEeNINBaHus SBJSIOTCSA: TOPU3OHTAILHOTO — BpallleHHE 3eMJIM, BEPTUKAJIbHOTO — HarpeBaHUE
IIOBEPXHOCTH IUIAHETHI. Jlydlie BCero NMpOUCXOOUT INEPEMELIMBAHUE BO3AyXa B HWKHEW YacTu
atMocdepsl — Tpomochepe. BcenencTBue KOHBEKIIMM HArpeThlii BOJIM3M TMOBEPXHOCTH 3EMITH
BO3/1yX, OyIy4M Jierde XOJIOJHOro, nojaHumaercs BBepX. Ha Beicote 15-25 kM artmocdepa
HarpeBaeTcs ImyTeM noriouieHust Y @-u3nyyeHus: KUciaopoaoM U 030HOM. ClieZICTBHEM MOBBIILICHUS
TEMIIepaTypbl C BBICOTOM SBIISETCS XOpollas YCTOHYMBOCTH BEpXHEW dyacTu arMmocdepsl K
BEPTUKAJIILHOMY T€pEMEIIMBaHMIO, T. K. CJIOW XOJIOJHOTO BO3JlyXa BCErja HaXOAMTCA BHHU3Y. JTa
gacTh atMocdepsl (cTparocdepa ) COCTOUT U3 JIBYX CIOeB (strata-cioit). 3mech, Ha BeicoTe 25-30
KM, KaK U3BECTHO, HaXOJIUTCS O30HOBBIN CJIOM, UTPAIOIITUI POJIb «IIUTa» JJIsi Onocdepsl Oiarogaps
HOIJIOIIEHUIO UM OCHOBHOM wactu (97 %) Y@ cocraBisomieil COMHEYHOro u3nyuyeHus. B cumy
(bu3HYecKuX 3aKOHOB 0O0IIee JaBiieHne (2 3HAYHT, U OTACIbHBIX Ta30B) B aTMOCc(epe YMEHbIIIACTCS
no mMepe ynanenus ot 3emuu. CaenctsueM sBisercs ToT ¢akt, 4ro 80-90 % armocdepHbIX ra30B
HaxoAsTcs B Tpornocdepe. OcranbHble HAXOAATCS B OCHOBHOM B cTpaTocdepe, a MEHbIIE BCEro MX
B BEpXHeH "actu, me3ocdepe, HoHochepe.

Kaxk m3BecTHO, TaBHBIMH KOMIIOHEHTaMHU atMocheps! saBisitoTcst a3oT (78,084 %), kuciopos
(20,946 %), apron (0,934 9%). 3mech W HIKE TPUBEACHBI JAHHBIE MAJS CYXOro BO3IyXa.
Conepxanne Boabl cuibHO Bapbupyercs (0,5—4 %). CpennHsiss KOHIIGHTpalUs AUOKCHIA YIiIepoaa
CO, cocrasnser Bcero 0,03 %. Becbma manas nonsg (B 0ObEMHBIX MPOLIEHTAaX) MPUXOAUTCS Ha
MHEPTHBIE (T. €. HEAKTMBHBIE B XMMHYECKHX peakiusx) rasel: HeoH (1,8x107), remmit (4,6x107),
kpunton (1,1x107), kcenon (8x10°°). Kpome Toro, armocepHbIi BO3MyX COAEPKUT (B OOBEMHBIX
npomuenrax) pagos (6x107°), oxcun azora (I) N,O (5x107°), Bomopon
(5x107%), meran (1,7x107).

XOTsl HeNlb3sl CKa3aTb, YTO NEPEUYMCIIEHHBIE Ta3bl HE Ba)KHbI, OJJHAKO IMPHU IKOJOTHYECKOU
OLIEHKE KauecTBa aTMOC(HEPHOro BO3yXa OCHOBHOE BHHMMAaHHE YJENAETCs IVIaBHBIM 00pa3oM He
3TUM, a 0oJiee PeaKIMOHHOCIIOCOOHBIM, XOTSI U BTOPOCTEIIEHHBIM IO KOJIMYECTBY, BEIIECTBAM,
HOCTYMAIOIIUM B aTMocdepy B pe3yibTaTe XO3SHCTBEHHOW MAeATeNbHOCTH 4enoBeka. K HHUM
otHOcATCs okcuabl a3ota NO u NO,, nuokcup cepsl SO,, metan CH4, MonooOkcup yriaepoaa CO u
xnopdropyrneposast (npexae Bcero ¢ppeonsl CFCl; u CF,Cl,). YacTh 3THX Ta30B, TOCTyHAOIIUX B
atMocdepy, UMeeT NPUPOIHOE IPOUCXOXKIEHUE (HAIPUMED, BYJIKAHUYECKAs JESATEIbHOCTD).

OCHOBHBIE aAHTPOIIOTE€HHbIE BBIOPOCHI BPEIHBIX BELIECTB B arMocdepy CBsA3aHBl CO
C)KMTaHUEM TOIUIMBA Ha 3JIEKTPOCTAHLMSIX, B KOTEIbHBIX, ABUTATEISIX BHYTPEHHETO CrOpaHus, a
TaKXe ¢ IepepaboTKON Py AesTeIbHOCTBIO MPEINPUATHI XUMUYECKON TPOMBIIIIJIEHHOCTH.

[HapHukoBbIii 3(deKT — BO3MOXKHOE MOTEIUIEHHWE KIMMara Ha IUIaHeTe 3emiid B
pe3yibTaTe HAaKOIUIEHHWS B aTMocdepe YIIEeKHCIOro M JAPYIHX, TaK Ha3bIBA€MbIX MAaPHUKOBBIX
ra3oB, OCHOBHOM UCTOYHHMK KOTOPBIX — YEJIOBEUECKas JeSTeIbHOCTD.

Jluokcua yriaepoja Hpo3padeH Ul COJIHEYHOTO CBETa, HO HE MPOIycKaeT B atMocdepy
uHppaKpacHoe U3Iy4yeHHe 3eMiH, T. €. BeeT ceOsl MoA00HO MOJIMATHUICHOBOU IJIEHKE B MapHUKE

(puc. 1).
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HACT Pl EUDRCHION [ELIAGLIAM ([XR0LMT
SR ATMOCIRYY, W SACThL BF K-
LSETCA H MOETOD FUMPBDTCS B RO
HAMPDAENEHAD LMOACKYNEM ME0HMEOEL
raszos, PeIyrLTaros 3TorD AENRETCA

HACTE CONHAI0M
PAMMHALBA OTPAREETCR
TiaEO NOBEDHOC TR

W aTmochepoi :

o — HalPEEaHME JOME NOSEMHOCTH H
Fl‘i..'l.l'l-'-l.l B HIEHIX CRORE ATMOCHEpL,
AT T

WEPET HHCTYIO

arnancery Wi DaipacHan PamaumHe WamMasTea

JERAHON NOBEIXHOCTHAD

WARTCE ASMHOE MOROHN
HOCTHIO W HAMPEEAET B2

Puc. 1. Cxema napuukoBoro s¢¢ekra (nmo marepuanam Opourtopsl FOHEIT «M3menenue
TIJTAHETHI» )
3arpsi3HeHue BO3yXa H 310POBbe YeJI0BeKa

TBepable B3BEIIEHHBIE YaCTUIIBI (MbUIb) pazMepoM okojio 10—100 MKkM MOTYT coliep:kaThCs B
BO3AyXe B OOJBIIMX KOJMYECTBAX, XOTS BpeMsl UX NpeOblBaHUA B aTMoc(epe HEBEIHMKO, T. K.
IPaBUTAIMOHHBIE CHJIBI BBIHY)KAAIOT UX OCenaTh. TakMMM YacTUIIAMH SIBIISIOTCS IBLIbIA pacTe-
HUM, MUKPOOPTaHU3MBI M UX CIIOPBI, CyXOH MECOK, y100peHus, acOecToBasi, yrojibHas U LIeMEeHTHas
ObUTh. [ J7IaBHBIE ~ WCTOYHMKH  TBEPIABIX  B3BECE  —  METAUIyprHYECKHE  3aBOJBI,
TEII03JIEKTPOLIEHTPAIM, CTPOUHUHAYCTPHsL, TPAHCHIOPT, HedTenepepadaThIBatOIe KOMOUHATSI,
3aBOJIBI 110 TIPOU3BOCTBY OEIKOBO-BUTAMHHHBIX TIpenapaToB.

[TpupoaHble HMCTOYHUKM NBUIM — JIECHBIE TMOXapbl, 3pOo3us IMOYB, BYJIKaHUYECKas,
METEOpPUTHAsI MbLIb, MOPCKasi coib. [IbLib, Monanas B JIErKUe BMECTE C BO3/1yXOM, HAKAIUIUBAETCS B
opranuszMe. Ha mpIIeBbIX YacTHIIaX MOTYT MOCEISATbCS MHKPOOPraHU3MBI, acoOpOMpOBAThCS €lle
Ooylee MeNKHME YACTHIBI BpPEAHBIX BemeCTB. Hampumep, Ha caxke MPOYHO 3aKPEIUISIOTCS
KaHIIepOTeHHbIE MOJIMapoMaTHUecKue coenuHeHus. Hambosee TOKCHYHBI MbUIM, COJEpIKallue
OeJIKOBBIE MOJIEKYJBI U IPOCTEHIIINE OpraHu3Mbl (KUBBIE U oTMepiire). OHM BBI3BIBAIOT aJUICPTHH.
JlpeBecHasi, XJIONKOBAasi, My4Hasl MbUIb CO3JJAI0T B3PbIBOOMACHBIE CMECH C BO3TyXOM.

3amanne 1. Ompenenure TOHATHS «arMocdepa, 3arps3HEHHE aTMOCQEphl, MaPHUKOBBINA
s¢dekt, mapHUKoBbIe Ta3bl, cMor JloHmoHckui, cmor Jloc-AHmkenecckuit ( poTOXUMUYECKUIT
TyMaH), KHCJIOTHBIM JOXIb, a’p0o30iid, (PpeoHBI, O30HOBBIA HKpaH (CiIOi), O030HOBas JbIpa,
npenensHo gonyctumblil BiOpoc (IT/IB)», ucnonb3ys noctynHble HH(OPMAMOHHbBIE PECYPCHI.

3ananue 2. [IpencraBpTe TaHHBIE O COCTaBE BO3/yXa B BUJIE KPYTOBOM JHarpamMmbl:

3amanue 3. YCTaHOBUTE COOTBETCTBUE MEXJY OTPACHsIMU TEXHUKM U pe3yJbTaTaMH
BO3JICHCTBHsSI Ha aTtMoc(epy 3arps3HHUTENEH, BBHIOpachIBaeMbIX paOOTAOIIUMH B 3THUX OTPACIIX
OpeANpUATUAMUA W MallMHAMU: K KaXIOM HO3MLMHU , JTAHHOH B IEepBOM cTojdue, noadepure
COOTBETCTBYIOIIYIO TO3WIMIO M3 BTOPOTrO CTOJNOIA. Brmmmre momydeHHBI OTBET B TaONHIL.
OO0paiiaeM BHUMaHME, YTO Pa3Hble OTPACIM TEXHUKU MOTYT BBI3bIBaTh OJJUHAKOBBIE TEXHOT'€HHBIC
U3MeHeHus B atMocdepe.
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OTtpacan TeXHHKH TexHorenHnie H3MeHeHHs B aTMocdepe
1) TeriosHepreTuka A) «KHMCIIOTHBIE 10K]IN» (BBIMBIBAHUE KUCIIOT U3
0) uepHast METaJLTyprust aTMochepsl
3) HedremoObIua u B) Yrouemenwne u niepdoparnust ciost Os, 3aIUIIAFOIIETO
HedTenepepaboTka 3eMHYI0 XH3Hb 0T Y P-n3nyuyenus ConHia
) aBTOTpaHCIOPT B) «mapHuKOBBINY 3G QeKT (MoTeIUIeHne KInMara,
5) LBETHas METaJUTypIrHsl BBI3BaHHOE HAKOIJICHHMEM B aTMOC(epe rasos,
6) MPOMBIIUIEHHOCTb CTPOUTENIbHBIX nornomaronux MK-uznyuenue v npensTcTByOLUX €ro
MaTepHuaoB paccessHUIO)
7) Xxumudeckasi IpOMBIIUIEHHOCTD I') koppo3us MeTannos, 3po3us KAMHS Ha OTKPBITOM
BO3/1yXe
M) poToxummuueckuii cMor B ropojiax

1 2 3 4 5 6 7

3amanue 4. «Ku3Hp Ha 3emiie BiuseT Ha aTMocdepy, a aTMocdepa BIMAET HAa KU3Hb Ha
3emsie». W3nmokure CBOM MBICIM IO MOBOJAY JTOro yMo3akiioueHus. B oTBere cienmyer
UCTOJIb30BaTh  COOTBETCTBYIOIIME TOHATHS O3KOJOTMHM  (KMBOE BELIECTBO, IMPOJYILIEHTHI,
¢dotocunTe3, Ouocdepa, romeocras, MapHUKOBBIA 3(pdeKT) u, omnupasch Ha (PakTbl HAYKH U
COOCTBEHHBIH JKM3HEHHBI OIBIT, TMPUBECTH HEOOXOIUMBIE apryMEeHThl (HE MeEHee JIByX) B
000CHOBaHHE CBOEH MTO3ULINH.

3ananue 5. MpaMOpHbBIE UM H3BECTHSKOBBIE CKYJBITYpBI, CTEHbl CTApUHHBIX COOPY>KEHHUH,
co3nanHele B JlpeBHel ['penuu u Pumckoi nmnepun, 3a nocaeanue 30 et XX Beka pa3pylIniInuch
ropasgo cuibHee, 4em 3a mnpensiaymme 2400 ner. Ilouemy? Kakume mnponeccsl 3TOMy
croco6cTBy0T?

ITonckaska: MCHONB3YHTE 3HAHUS O KMCIOTHBIX JOXKIAX M XMMHYECKOM COCTaBe Mpamopa U
M3BECTHSKA.

3amanue 6. Ilpemnoxure 3 BO3MOXHBIX CIOcO0a perIeHUs MpoOJieMbl TI100aIBLHOIO
noTeryieHusl kiaumara Ha 3emie. B kakux cdepax ueroBeuecKoil AesITeTbHOCTH HEOOXOIUMBI
YCWINSA [Vl pealIN3alliy ITUX PEIIeHU?

3aganue 7. llpoananu3upyite puUCYHOK. BbisicHuTe, Kakod BKJIaJ B IPOU3BOJICTBO
Pa3IMYHBIX TOKCHKAHTOB, 3arps3HSIOMMX aTtMochepy, BHOCHUT IMPOMBIIUIEHHOCTH? Bcmomuure,
KaKoe BIUSHUE OKa3bIBAIOT 3TH COCAMHEHUS Ha YEJIOBEKa U OKPY’KaIOILIYIO Cpey B LenIoM?
- mpOMBIIITIEHHBIE UCTOYHUKU JHEPTHM; 2- TPAaJUIMOHHBIE MCTOUYHUKH HEPIUHU; 3 — CEIbCKOE
X035UCTBO; 4 — MPOMBINIIIEHHBIE MPou3BoIcTBO (10 [x. Xonapeny, 1990)

CeuHey, oKcuAabl a3oTa Anokcunp cepbl

‘ m3 ml

" 1 4

: m2 m3

Mbinb Kagmuii MeTaH

m3 m4 ml

2 1 2

ml w3 m3
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PTYTb ANOKCUA yrnepoga

m4
m3

1
2

m2
m3 1

3amanue 8. VYCTAaHOBUTE COOTBETCTBHE MEXAYy BHIAMU 3arpsA3HEHUN BO3dAyxa H
3a00JIeBaHUSIMHU, KOTOPBIE OHM MOTYT BBI3BIBaTh: K KaKJOW MO3HIIMH, TAHHON B TIEPBOM CTOJIOIIE,
noa0epuTe COOTBETCTBYIOIIYIO MO3MIMIO M3 BTOPOro cTojiOna. BnummuTe monxydyeHHBIH OTBET B
tabmuiy. OOpamniaeM BHHMAaHHE, YTO 3arps3HUTEIN BO3JyXa MOTYT BBI3BIBATh HECKOIBKO
3a0oseBaHni, 1 HA00OPOT, OAMHAKOBOE IMATOJOIMYECKOE COCTOSIHHME MOXKET OBITh OOYCIIOBJIEHO
Pa3HBIMU TOKCHYHBIMHU BEIIECTBAMH.

3abosieBanus
A) OHKosornueckue 3a00JIeBaHMs
b) PecniuparopHbie 3a06051eBaHus (CUIUKO3)

B) Anneprus
I') 3aboneBanust KpoBU
J1) 'onoBHas 6011k, OTpaBlIeHNE YTrapHBIM Ta30M
3arpsizHeHHe aTMocepHOro Bo3ayxa
1) mpUIBIIA BRICIIUX PacTeHUN
2) acbect
3) AMOXUMUKATBI, y10OpEHUS
4) KpeMHHUICOIepKALIIE YACTULIBI
5) yronbHas nslIb, [IAY (monuapomaTrueckue yrieBo10po/bl)
6) MmoHookcu yriepoaa (CO)

1 2 3 4 5 6

OCHOBHOW TPUYMHON TOBBIIICHHUS KHUCIOTHOCTH SIBJISIFOTCSI BBIOPOCHI OKCHA CEpBl,
KOTOPBII TpeBpamaeTcs B OKCHJ Cepbl OJIarogapsi OKMCICHHIO 3a CYET KHCIOpOoa BO3AyXa, 030Ha,
IEpOKCHJIa BOJAOpPOJA B BO3AyXe, NPUCYTCTBHIO OKCHJIOB METAJJIOB, BBINOJIHSIOIIUX POJb
KaTaau3aTopoB, U atMocdepHoi Biare. 60% KHCIOTHOCTH B OCaJIKaxX IMOIY4YaeTcs 3a CUET CEpPHOU
kuciothl, 30% - 3a cuét a30THOM U 5% - CONIHOM.

KucnotueiM Ha3bIBalOT 1016 (cHer), pH koToporo Hike 5,6.

3acpaszuenue ammocgepvl coedunenuamu cepvl. CoeqUHEHUsT Cepbl MONAJAT B
aTMocepy €CTeCTBEHHBIM ITyTeM (BYJIKAHUYECKAas ACATEIBHOCTh) M B PE3yJbTaTe aHTPOIOTCHHOM
JeSITeIbHOCTH YelIoBeKa (CKUIaHWe MCKOMaeMOoro TOIUIMBA, KOTOPOE COAEPKUT cepy). B mporecce
ropeHust 4yactb cepbl okuciusercs 10 SO,. Cpeau UCHoab3yeMbIX BHIOB TOIUIMBA NEPBOE MECTO I10
MOCTaBKE JMOKCUIA Cephbl 3aHMMAET KaMEHHBIN YTrollb, BTOPOE - HEPTh, TPEThE - MPUPOAHBIN Ta3.
Haunbonee pacmpocTpaHeHHBIMH COSIWHEHHSMHU CEpBI, MOCTYMAIONIMMUA B aTMOCQEpy, SBISIOTCS
muokcun cepol (SO,),cynpdurst (SOs), cepoyraepoa (CS,) u cepoBomopoa (H.S). Comepkanue
Cephl B yIJe JIOCTaTOYHO BEIUKO. B mporiecce ropeHns cepa NpeBpamacTcsi B CEpHUCTHIA Tas3, a
YacTh CEpPbl OCTAETCA B 30JI€ B TBEPIOM COCTOSIHUU.

Hctounnkamu oOpasoBanusi SO, SBISETCS TakkKe METALTyprU4ecKas IMPOMBIIUIEHHOCTh
(mepepaboTka cynbQUAHBIX pya MEAH, CBUHIA U IIUHKA), & TAKXKE MPEIIPUATHS IO TPOU3BOJICTBY
CEPHOI KUCIIOTHI U niepepaboTKe HEPTH.

OcHOBHOH BpeJl OKpY’Kalollel cpeie HAHOCUT MPOIYKT OKUCIEHHs Tuokcua cepsl - SOs. [pouecc
OKHCIICHHS OCYILECTBIISICTCS TOJ JEHCTBHEM KHCIOpOJa Ha IBUICOOPa3HBIX YaCTHIAX OKCHIIOB
METAJIJIOB B KayecTBE KaTalu3aTOpPOB, B aTMOCHEPHON Biare WM MOJ JEHCTBHUEM COJHEYHOTO
cBera. ['a3000pa3upiii SO; pacTBOpsieTCss B KarelbKax Bjiard ¢ 0oOpa3oBaHHEM CEPHOW KHCIIOTHI:
SO;(ra3) +H,O(x) = H,SO4(Bo1H)
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3acpasznenue ammocehepvt coeounenuamu azoma. OKCuabl a3zoTa 00pa3ylOTCs B

aTMoc(epe eCTEeCTBEHHBIM U aHTPOIOI'€HHBIM IyTeM (CXKUTraHHe BCEX BHJOB IMPUPOAHOTO TOIUIMBA
(12 mun.T./ron), TpancnopT (8 MIH.T./TOJ) M MNPOMBINUIEHHOCTh (1 MIIH.T./rom)). 3arps3HeHue
OKCHJIaMM a30Ta B LEJIOM HEBEJUKO (MCKJI. - pailoHbl C pa3BUTOM XHMHYECKOM
IIPOMBIIIJIEHHOCTBIO).
NO - oOpa3syercst B MaJbIX KOJUYECTBaX B IMJIMHIPAX JBUTATeNIell BHYTPEHHETO CrOpaHus MpU
MPSIMOM B3aMMOJICUCTBUH KHCJIOpoaa ¢ a3otoM. B cpeanem Beigenenne NO aBromoOuiem - 1-2 ¢
Ha 1 kM. Berynmaer B peakuuto kucioponom: 2NO (r) + O, = 2 NO, , mo3ToMy HEKOTOpOE
KOJIMYECTBO JMOKCHIA a30Ta NPUCYTCTBYET B BBIXJIONHBIX Ta3ax [BUTATeleii BHYTPEHHETO
cropanus. ['a3000pa3Hblii JAMOKCHJ a30Ta pPAacTBOpSETCS B KamlejbkaxX BJard ¢ 0Opa3oBaHUEM
a3oTHOM kuciaotel: 3NO, + H,O = 2HNO; + NO

BeivbiBas u3 armocdepst H,SO4 u HNOs, ocanku ctanoBsTcst kucinotHeiMu. Mx pH 3aBucut
OT KOJIMYEeCTBA KHCJIOT WU BOJbL, B KOTOPOW OHHU pacTBOpeHbl. KHCIOTBI MOryT BBINAgaTh W3
atMocdepsl 1 06e3 BoAbl, caMH MO cebe WK ¢ yacTuiaMmu nbutd. Cyxue KUCIOTHBIE OTJIOXKEHUS
MOTYT HAaKaIlJIMBaThCsl HAa MOBEPXHOCTH PACTEHUH U MPU CMAayMBaHUHM HEOOJBIIMM KOJIMYECTBOM
BJIaTY, HaIpUMeEp, NPU BBINAJEHUU POCHI, 1aBaTh CUJIbHBIE KUCIOTHL. T.€., K KUCIOTHBIM OCaJKaM
MOKHO OTHECTHM M KHCJIOTHYK pocy. Uucras AoxkaeBas BOoJa HMMEET CIIa0OKHCIIYIO pPEakIus
(pH=5,6), mocKoJIbKy B HEHl JIErKO pacTBOpSETCS YIJICKUCIBIA ra3 u3 Bo3ayxa ¢ o0Opa3oBaHUEM
cimaboit yrompHOM KUCIOTH: CO; + H,O = H,COs
YroObl n3MepeHus ObUTN 10CTOBEPHBIMHU, HEOOXOAMMO MPaBUILHO 0TOOpATh NPOOkI CHera:

1) BoiOpate muomanky mais otOopa mpoO, Ha KOTOPOM MOXHO IMOCTPOUTH TPEYTOJBHUK CO
ctroponamu He meree 10 M (10 — 30 m).

2) B BepmmHax TpeyrojbHHKa pa3MeTUTh KBajapaTbl co ctopoHamu 1 M. [lomyumrcs 3 Takux
KBaJpara.

3) IlpoGs1 OepyT mo yriiam KBajpara (4 mTykH) U B LeHTpe. Beero cobuparot 5 mpob ¢ kBaapara.
Tpu xBagpata narot 15 npo0d.

4) Cuer OepyT MOYTH Ha BCIO TIIyOWHY CHEXHOW TOJIIHM. DJTO TO3BOJISIET CYMMHPOBATH BCE
3arpsisHeHus. Bee 15 mpo6 ckmansiBaioT B 01MH 1e/U10(aHOBBIM makeT, éMkocTh. OTOMpaTh CHEr
Jy4llle CTaKaHOM, JIOKKOM, CTapasich HE KacaTbCsl pyKaMu (IIpeABapUTEIbHO BBIMBITBIMU) CHETa U
BHYTpEeHHEH MNoBepxHOCTH nakera. CoOpaHHBIN CHEr XpaHUTh B XOJOIWIbHHKE, Ha OalKkoHe, 3a
okHOM. [IpoOsbI 11e51ec000pa3HO OTOUpaTh OKOJIO 3aBOJOB, Y JAOPOT, B MapKaX, CKBEPax, B KUIIbIX
MaccuBax roposa.

Xon anasu3a:

Ilepen aHanM30M CHET pacTOMMTh U JOBECTH A0 KoMHaTHOU Temnepatypsl (20 C). [locne 3toro
B BOJly OIYCTUTb HMHIMKATOPHYIO OyMa)KKy Ha HEKOTOpOE BpeMsl M CPaBHUTH LIBET C LIBETHOM
IIKaJION, omnpenenuTh 3HaueHue pH. JlaHHble 3amucaTh, OTMETUTh MECTO OTOOpa MpoObI, Bpems
oTtbopa.

[TponaGmroaTh 32 COCTOSIHMEM JIEpPEBbEB B pailOHE, I/l BbI XKMBETE, OJIU3 3aBOJOB, y JOPOT.
Ecnu y nepeBbeB HauMHAIOT YPOIUIMBO PAacTU BETBH, @ KOPHU BBICBIXAIOT, 3TO SBJISETCS IPU3HAKOM
OTpaBJICHUsI CEPHUCTBIM I'a30M B COUETAHUH C 030HOM.

CriporHo3upyiTe Bce MOCIEACTBHS 3arpsA3HEHUSI SKOCUCTEM CEPHUCTHIM Ira3oM.

Odopmure cBOM HAOMIOICHHS, CAETANTE BBIBOJBL.
dopMa OTYETHOCTH:
®opMoil OTUETHOCTH MO MPAKTUYECKOM paboTe sBisieTcs OTUeT, KOTOPBIN T0JKEH COJIepkKaTh Lelb
paboThl, pacyeThl, pe3yabTaThl, BHIBOJBI.

OcHoBHas nuTepaTypa
1. EmenbsnoB, A. I'. OCHOBBI IPUPOAOII0JIB30BAHUS : yueOHUK A1 By30B / A. I'. EMenbsHOB. - 4-¢
u31., cTepeoTull. - Mocksa : Akanemus, 2008. - 304 c.
2. Houenko, A. . MamuHel 1 060py0BaHre IPUPO1000yCTPONCTBA U OXPaHbl OKPY KaroILen
cpensl ropoja : yued. mocobue st By30B / A. U. [louenko, B. A. 3oToB. - Mocksa : Beiciias
mkoia, 2007. - 519 c.

JlononHUTeNbHAS IUTEpaTypa
1. ®enopora, A. U. [IpakTukyM 10 SKOJIOTHH W OXpaHE OKPY’KAIOIIeH cpeapl : yueOHoe mocodune
quisa By3oB / A. U. denoposa, A. H. Hukonbckas. - Mocksa : Biagoc, 2001. - 288 c.
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6e3omacHOCTb) : yueOHMK Juis OakanaBpoB / C. B. benos. - 3-e uzn., ucnp. u gomn. - M. : FOpaiir,
2012.- 682 c.
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KOHT[}OJ’IBHBIG BOIPOCKHI I CaMOIIPOBEPKU
1. 3anumuTe XUMHYECKOE YpaBHCHHUC PCAKIHUU ITOJYUCHHUSA IJIFOKO3bI ITYyTCM (I)OTOCI/IHTe3a.

CKOJIbKO TpaTUTCS YIJIEKUCIIOrO ra3a U Bblaensercs kuciaopoa as noiaydeHus 1 mosb CsHi,06?
2. Jlo mocrneaHero BpEeMEHHM OKeaHaM M JiecaM YAaBaJOCh CHacaTh Hac OT CaMHUX ceOsl.
[IpupoaHbIil yraepoAHbI LMK TBOPUT Yyjleca: Ouocdepa acCUMUIMPYET YIJIEKUCIHbIN ras,
CBSI3bIBasl €ro B OMoMaccy W ocajlouyHble Mmoponbl. IlyTeM mpocTeHIMX XUMHMYECKHX pPacueToB
onpenenuTe, ckoyibko TuTpoB CO, yaepkuBaeT B cedbe Kycouek mena maccoi 10 r?
3.BpiOepute mNpaBWIBHBIA OTBET W3 MPENIOKEHHBIX BapuaHTOB. (O30HOBBIM cIoH
pacnojaraercs:
a) MeXIy Tporocdepoil u Tponomnay3oii;
0) MeXIy TpOToIay30i u cTparochepoil;
B) MEeXy cTparocdepoit u mezocdepoii;
') MEXIY CTpaTonay3oi 1 Me30chepoi.
4. BeibepuTe npaBUIIbHBIM OTBET U3 MPEIOKEHHBIX BapuaHTOB. KHCIOTHBIE 10XKIU 00pa3zyroTcs B
pe3yJbTaTe 3arps3HeHHs aTMOC(hephI:
a) COCTUHEHUSIMHU CEPHOM M a30THOM KUCIIOTHI;
0) COeAMHEHUSIMU COJISTHOM U a30THOM KUCIIOTHI;
B) COCIMHEHUSMHU CEPOBOAOPOAA U IMOKCHA YIIIepO/Ia;
') COSTMHEHUSIMH COJISTHOW KHCJIOTHI B OKCHJIOB CEPHI.
5. BeiGepuTe npaBUIbHBIN OTBET U3 MPEIOKEHHBIX BapuaHTOB. CMOT Yalie BCero
HaOJIFOMaeTCs:
a) B CEJIbCKOM MECTHOCTH;
0) B ropojax, pacnoJyio)KeHHBIX B KOTJIOBHHAX;
B) B TOPHOM MECTHOCTH;
T') B TOpO/IaxX, PacloI0KEHHBIX Ha BO3BHIIIEHHOCTSIX.
6. BriOepute nNpaBMWIIbHBIA OTBET W3 NPEAJOKEHHBIX BapuaHTOB. K MOCTOSHHBIM COCTaBHBIM
4acTaM aTMOC(Epbl OTHOCATCS:
a) KMCIOPOA, AMOKCHU]L YIIIepo/ia, BOASHON nap;
0) KHCIIOPOI, AMOKCH]I YTJIEpO1a, MHEPTHBIC Ta3bl
B) IMOKCH/] YTJIepo/ia, BOJSHOM map;
T) 30T, IUOKCH]I YTIIEPO/a, BOJISTHOM Tap.
7. Beibepute npaBUIIbHBIM OTBET M3 IMPEUIOKEHHBIX BapuaHToB. Hanboee 4yBCTBUTEIBHBIMH K
Pa3IMYHBIM 3arpsI3HEHUSM BO3/1yXa, B OCOOCHHOCTH K JHOKCHUIY CEPBI, SIBIISIOTCS:
a) IIMPOKOJIMCTBEHHBIE JIEPEBbS;
0) XBOWHBIE TIOPOJIBI;
B) KYCTapHUKU;
I') TPaBhl.
8. Boibepure mpaBWIIbHBIA OTBET M3 IMPEUIOKEHHBIX BapHaHTOB. DOTOOKCHIAHTHI 00pa3yroTcs B
aTMocdepe MPENMYIIECTBEHHO PH (POPMUPOBAHUH:
a) cMora JIOHAOHCKOTO THIA;
0) cmora Jloc-AHIKeneccKoro TUIa;
B) cMora AJIICKMHCKOTO TUIIa;
') CMOTra BCeX THUIIOB.
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[Touemy oxpana armMoc(epHOTO BO3ayXa CUHTACTCS KIFOYEBOW MPOOJIEMOI 0310pOBICHUS
oKpyxaroreii cpenbl? OTBeT 000CHYHTE
9. Urto u3 cels MpeACTaBISIIOT KUCIOTHBIC TOXKIN?
10. 3arpsi3sHeHne aTMoc(epbl COSAMHEHUSIMH CEPBI.
11. 3arpsizaeHune atMocepbl COETMHEHUSIMU a30Ta.

JladopaTopnasi padora Ne3. Onpenenenne KauyecTBa BO/Ibl.

[lenp pabGoTel: yriayOiieHue 3HaHWN O ruapochepe, 00 SKOJOTUYECKOM POIU BOABI, 00
MCTOYHUKAX 3arps3HEHHsI BOJ U MX IMOCIEACTBUIX, PAIlIOHATHHOM HCIIOJIb30BAHUU H
OXpaHe BOJHBIX PECYPCOB.

3amanue:

1. OnpenenuTs OpraHoJIENTUYECKUE XapAKTEPUCTUKH BOJIBI;
2. OnpenenuTs IIBETHOCTH BOJBI;

3. Onpenenutb MyTHOCTh BOJbL.

I1opA0K BBINOIHEHNUS:

KauecTBO M3HM 4enoBeKa ONPENENsAeTCs, B YMCIE NPOYUX, TAKMMH KaTErOpUsMH, KaK
IUIA, TEIJIO M XOJOJ, YHUCThle BO3AyX M BOJA, JJIEKTpUYECKas HHEpPrus, oObeM OTXOJO0B
Ku3HeaesTenpHOoCcTU. [lpu 3TOM ponb BOABI Kak KU3HeoOecmeuuBaroliero (akropa He
OTPaHUUYMBAETCSI TOJIBKO XO3SIICTBEHHO-IIMTHEBBIM HCIIOJIB30BAaHHEM. MOJKHO YBEPEHHO CKa3aTb,
4TO BoJIa (0CO00 uMcTas, TEXHUUECKas, MUHEpajibHasl, TepMajbHasi, CTOYHAs U T. [I.) yYaCTBYET BO
BCEX INPOM3BOACTBEHHBIX LHMKJIAX, a 3HAYUT NPSAMO WIM KOCBEHHO BIMSET Ha BCE KaTEeropuH,
ONpPEIEIAOINE KaueCTBO KU3HH.

Bona — BakHeWmmii KOMIOHEHT Jt000# 3KkocucTeMbl. COCTaB U CBOMCTBA BOJIBI MPSIMO HIIU
KOCBEHHO BIIMAIOT Ha SKOJIOIMUYECKOE COCTOSIHHME BCEX IMPHUPOAHBIX OOBEKTOB, T. K. COBEpIIas
KPYTOBOPOT, IPUPOHAs BO/IA yYaCTBYET BO MHOI'MX XMMHUYECKUX U (PU3NYECKUX MpOLeccax )KUBOM
U HEXUBOW mpupojsl. Bricokas pacTBopsioasi CliocCOOHOCTh BOJbI MPUBOAUT K €€ 3arps3HEHUIO
ONMACHBIMU ISl JKU3HEAEATEIIbHOCTH OpraHu3Ma TBEPAbIMM, SKUIKUMH U Ta3000pa3HbIMU
BeulecTBaMu. B opranumsme uenoBeka maccoBasi oy Bojabl paBHa 70 %. Iloteps opranuzmMom
6osee 10 % BOJBI MOXKET MPUBECTU K CMEPTH. be3 BOIbI UeTOBEK MOXKET MPOXKUTH TOIBKO TPU JTHS,
B To BpeMms kak Oe3 mumu — 30-50 nueit . C Bojod B OpraHu3M IOCTYHNAIOT XUMHUYECKHE
coeiMHeHUs! (M HeOOXOJMMBbIe, U BPEAHbIE), BOJHAS CPea CIIY>KUT JJIS OCYILECTBICHHS IPOLIECCOB
OUMIICHMS OpraHu3Ma OT IIAKOB, PEryJIsIlUM TeMIepaTyphl Tella, TPAaHCIIOPTHON paboThl KPOBU U
MOAJIEPKKU KUCIIOTHO-OCHOBHOI'O PaBHOBECHS B OPIaHU3ME.

CocTtaB BOJIbl OTPaXKaeT 3KOJOTUUYECKOE COCTOSIHUE HE TOJIBKO CaMOr0 BOJHOTO 0OBEKTa, HO U
CBHUJIETENILCTBYET OO0 HKOJOTMYECKOM OJaronojyyud KOHTAaKTHPYIOIIMX C BOJOH IOYB,
atMocgepHoro Bo3znyxa. Ilo pesynbraTaM XMMHYECKOTO aHaJIM3a BOJ M BOJHBIX BBITSDKEK IOYB U
TOPHBIX ITOPOJ ACJIACTCA 3aKI0YEHUE O CTEIIEHU AHTPOIIOTEHHOI'O BIIUSHUS HA TEPPUTOPUIO.

Boga — oOs3arenbHoe ycioBue Ku3HU. Bojga BXOOUT B KauecTBE HEOTHEMIIEMOTO
KOMIIOHeHTa B 1000 opranu3Mm. Eil mnpunamiexur BaxHeWmas poilb B CTPOCHUH H
(GYHKIIMOHUPOBAHUHU >KMBOM KileTKU. [Iporiecchl nutanus u MeTadoan3Ma HEBO3MOKHBI 0€3 BOBI .
Boanplii OamaHc B cucTeMe JKMBOTO OpraHM3Ma TaK K€ Ba)KeH, KaK W BOJHBIM OamaHc B
OKpY’KaroIIeu cpene u ouocdepe B memom.

I'mapocdepa HepaspblBHO cBsizaHa ¢ atMochepoit u nutocdepoil. braromapst BbICOKOM
MOJIBJKHOCTH M PAacTBOPSIIOLIEH CIMOCOOHOCTM BOJA IPOHUKAET B Pa3IMYHbIE TNPUPOIHbBIE
o0Opa3oBaHus, CyIIECTBYs B Tpex (a3zax: B raz000pa3HOM, JKUJIKOM, TBEPAOM COCTOsSHUH. Boma
HaXOAMUTCA B BHUJE MapoB U OOJIAKOB B 3eMHOU atMmocdepe, GopMupyeT peKu, 03epa , OKeaHbl U
MODsl, B 3aMOPOXKEHHOM COCTOSIHUM COCPEIOTOYEHA B BBICOKOI'OPHBIX PallOHaX KOHTUHEHTOB U B
BHUJIC€ MOIUHBIX JIC[ASHBIX NAHUMPEH IOKPBIBAIOT IOJSAPHBIE Yy4YacTKu cymu. Yepes3 Toumy
0CaJI0YHBIX OPOJ] IPOCAUYNBAIOTCS aTMOC(EpHbIE OCaIKU, 00pasysl MOA3EMHBIE BOJIBI.

Kaxxymuecss KojnoccallbHBIMU 3amachl BOJHBIX PECYPCOB IUIAHETHI CO3JAKOT WJUIFO3HMIO UX
n300mIMsg M HewcyepnaeMocTu. Bmecre ¢ Tem cienyer NmpuUHHMaTh BO BHUMAaHHE, YTO TOJBKO
He3HauyuTeNabHas yacTh BoAbl (okoyio 0,02 %) noctynHa A MpakTUYECKOro ucmnoib3oBaHus. 1o
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MHEHHUI0 MHOTMX BUJHBIX YUYEHBIX, BOJAHBIA KPU3HC YK€ OXBAaTHJ OOJIBIIYIO YacTh IUIAHETHI, a K
2025 r. ocTaHeTcs TOJIBKO 3 CTpaHbl C JOCTATOYHON 00eCHeueHHOCThIO PEeCHON Bo10i: bpasumus,
Kanana u Poccns.

3amanue 1. Omnpenenutre MNOHATUS «rHIpocdepa, TUAPOOHOHTHI, KPYroBOPOT BOJBI,
BOJIONIOTpeOeHne, OacceliH peKu, BOJOOXpaHHAas 30HA, KayecTBO BOJblI, BOJAA MUTHEBAas, BOJA
CTOYHAs, BOJIONIOAIOTOBKA, OYMCTKA CTOYHBIX BOJI, MPEAETIbHO JOMYCTHUMBIH COpPOCY, HCIIOJNB3YS
JIOCTYIHbIE HUHPOPMALIMOHHBIE PECYPCHI.

Bona — BaxueWmmii W camblil pacnpocTpaHeHHbI MuHepan Ha 3emie. [uapocdepa
BKJIFOYaeT MupoOBO OKeaH, MOpsi, pEeKH, 03epa, 00JI0Ta, TIPY/IbI, BOAOXPAHWIUIIA, TTOJISIPHBIE JIbIBI,
TOpHbIC JICIHUKHM, TOYBEHHYIO Biary M arMmocdepHble mapbl. BoaHble pecypchl ciaratoTcs H3
CTaTHYECKUX (BEKOBBIX) 3allacOB M BO300OHOBIISIEMBIX pecypcoB. EjxeromHo B KpyroBopoTe Ha
HOBEPXHOCTU 3eMJIn ydacTByeT Gosiee | MIIH KM’ BOJIbI, 4TO cocTaBisteT okoio 0,1 % obbema BoJ
aKTUBHOTO BojooOMeHa. L{upkynsuus Bonbl CBs3aHa C MEXaHHUYECKUM JBIM)KEHUEM (IIOTOKU PEK,
OKEaHWYeCKHe TeUCHHUs) U C U3MEHEHHEM (Pa30BOro COCTaBa, KOI/la BOJA MCIAPSETCs U MEePEXOIUT
B atMocdepy Onarogaps 1u¢¢y3uOHHBIM KOHBEKTUBHBIM IIOTOKAM U3 MOBEPXHOCTHBIX BOJ, I0YB U
TOPHBIX TIOPOJ, PACTUTENIBHOCTH. [Ipym mcnapeHMu BOABI MPOUCXOJUT HAKOIUIEHUE €H0 DYHEPTUH,
KOTOPYIO OHa CTPEMMTCS BEPHYTh, KOHIEHCHUPYSCh, U BOJAa B BUJE OCAJKOB BO3BpallaeTcs Ha
3emiIto.

3amanue 2. OOocHyliTe 3HaueHHE BOJAbI, YUYUTbIBasg pa3Hble acnekTel: a) Boma -
reoJIorndyeckuil (akTop, peryiasTop kiaumara; 6) Bonma - ocHoBa xu3Hu Ha 3emie; B) Boga kak
(bakTop 310poBbs YenoBeKa; I') Boga B x03s1iCTBEHHON AesTeNTbHOCTH YebI0BEKa.

Bonno-3konorudeckue mpobiaemMbl B MOJHOM Mepe OTPaKaloT KPU3HCHYIO HKOJOTHUYECKYIO
curyaiuto. C yuyeToM TEMIIOB pOCTa YUCIEHHOCTU ueroBeyecTBa (3a nepuon ¢ 1975 mo 2000 rr.
HaCceJIeHUE 3€MHOr0 IIapa yBEJIWYMIIOCh MOYTH B 1,5 pas3a) W CBS3aHHOTO C 3THM IOBBIIIEHUEM
obmrero pacxoaa Boasl (CyMMapHbIi pacxox Boasl B 1975 r. cocrasnsn 3000 m°, 8 2000 1. — 6000
M’) MOKHO OXHJATh TNPEBPALICHUs BOIbI B CTPATEMHYECKOE ChIPhE, HAJIUYME KOTOPOTO Oymer
ONpeeNATh Pa3BUTHE [IUBUIIN3ALINU.

3emuts — «maHera Boae». B camom fene, B MaHTUUM 3eMHOTO 1apa cogaepxxurcs 13—15 mupa
KM® XHMHUYECKM CBS3aHHOW BOJBI; @ 00BEM BOJIbI, BXOMAILIEH B COCTaB BCEX YACTEM ruapochepsl
IUTaHEThl 3eMIIsl, COCTaBJsAeT eme okoyno 1,5 mupa km®. M3 HUX HA 00 MOpEH W OKEaHOB
npuxoauTcs okoso 1 Mupa 370 MiIH KM®, a IPECHBIX U COJEHBIX BOA cymu — 48 mun kM’. [Ipu sTom
KOJINYECTBO TPECHOM BOABI (T. €. Takoi, B KOTOPOHl cojaep)kaHHE pacTBOPEHHBIX coOJiel He
npespimaer 1 1/ am’) cocraBusger okono 35 mimH km®. CiemyeT yduThIBaTh, 4TO M 5Ta mudpa
HYKJAETCsl B KOMMEHTapHUAX, T. K. OTPOMHAs 4YacTh IIPECHOM BOJBI HAXOAUTCS B TPYAHOAOCTYITHOM
Ju1st yenoBeka coctostHuu. Okoto 70 % ee cymiecTByeT B BUIE JbA0B, O0mu3koe K 30 % KOTU4ecTBO
BOJbI HAXOAUTCS B IMOJ3EMHBIX TOIIIaX. Peunas ceTs 3eMiIM BKJIIFO4YaeT ToJbko okojio 0,006 % Bceit
pecHOM BOoJbl. IMEHHO 3Ta 4acTh BOJBI B HAMOOJIBINEH CTETICHH CBSI3aHA C JKU3HEACATEIHHOCTHIO
YeJIOBEKa, OHA MCIOJb3YeTCs Ui OBITOBOIO M MPOMBIIIJIEHHOTO BOJOCHAOXKEHHUS, Ui OPOILICHHS
3eMeJib, B SHEPreTUKE, B TPAHCIIOPTE.

3ananue 3. YenoBek oOUTaeT B 3HAYUTEIBHO MPEOOPa3OBAHHOM MIIM JlaXkKe MCKYCCTBEHHOM
cpene. Pa3ym, kak paHee >KMBO€ BEUIECTBO IIJIAHETHI, IPEBPATHIICA B CAMOCTOSATEIbHYIO
r€0JIOTHYECKYIO CHITY, BO3JICHCTBYIOIIYIO Ha BCe reocdepsl, a He TOJIbKO 0OUTaeMble TEPPUTOPHUU.
CocTaBbTe CcXeMy, WUIIOCTPUPYIOIIYIO HCIOJIb30BaHUE YEIOBEKOM pECYpcoB Tuapochepbl u
BIIMSIHUE HA HEe

*  Toubko 40 % Hacenenus 3eman oOeceUeHBI KAYeCTBEHHOM MUTHEBOM BOJIOM;

* Ilo nHekoTopbIM mporHo3am, k 2032 r. Oosee MOJIOBMHBI HaceleHus 3emiau Oyjaer
UCHBITBIBaTh HEXBATKY BOJbI, €CJIM COXPAHUTCS TEHJICHIIUS TEXHOKPATHUECKOTO Pa3BUTHUS
UMBUJIN3ALINHY;

* B Adpuke npoxusaer 28 % HaceleHUs MHpa, HE UMEIOIIUX JOCTyTa K BOJAOMPOBOIY;

+ bomnee 5 MiH. uyenoBeK B rojJi yMUpaeT OT OoJie3HEH, CBA3aHHBIX C YNOTpeOJIeHHEM
HEZI00POKAYECTBEHHOM BOJIBI;

* B mupe okono 80 % Oone3Heil yenoBeka SBISIOTCS CIEICTBHEM IOTPEOJICHHUS BOIbI
HU3KOI'0 Ka4ecTBa, T. K. C BOJIOM B OPraHU3M MOMAJAI0OT MaTOr€HHbIE MUKPOOBI, TSKEIbIE
METaJUlbl, HUTPAThbl, ()EHOJbI, KAHLEPOTE€HHbIE XJOPOpPraHUYeCKHe BellecTBa M T. .
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VYiep0 310pOBBIO M3-3a UCTIOIB30BaHUS 3arPsI3HEHHON BOJBI COM3MEPUM C TIOTEPSIMH OT
CTUXUUHBIX OEIICTBUH, T0OJI0/1a, KPUZUCHBIX IKOJIOTUYECKUX CUTYaLIUM;

*  Pexu Xyanxs (Kurait), 'anr (Muaust), Amynapss u Ceipaapes (Cpenssas A3us) sBISIOTCS
CaMbIMU 3arpsiI3HEHHBIMU B MUpE.

B nmnane pelictBuii BcemupHOro camMmuTra M0 yCTOMYMBOMY pPa3BUTHIO BBIJIBUHYTA
MHULIAATHUBA O JOCTYIE K MUTHEBOM BOJAE B pa3BUBAIOLIUXCS CTpaHax: K 2015 r. cokpatuth 10110
HAcCeJICHUs, JIMIICHHOTO JOCTyma K Oe30macHOW MHUTHEBOW BOJE, B 2 pasza. Y CHIMBAIOUIEECS
3arpsi3HEHHE BOJHBIX OOBEKTOB JeNaeT MmpodsieMy AeduiuTa MUTHEBOM BOJBI BECbMa CEPHE3HOIA.
He cayuaiino nepuon 2003-2013 rr. o6ssBnen FOHECKO necstunernem Ynctoii Bosbr.

MupoBoe noTpeOieHHe BOJBI COCTABISET CErOJHS CTOJIBKO K€, CKOJbKO MOTpebieHwe
OCTAJIBHBIX MHHEPAIBHBIX PECypCcoB. YIEIbHOE CyTOYHOE MOoTpebsieHue B Poccum Ha mymry
HaceJIeHUs, BKIIIOYAIOIIEe HY Kbl HACEJIECHUs, HEpalMO-HAJIbHOE PAaCX0A0BaHUE, YTEUKHU U T. II.
cocrapinsier 275-370 n. lna cpaBHeHus: B cTpaHax EBpocorosa morpeGieHue BoJbl HAXOAUTCS B
npeaenax 150-200 n B cytku Ha uenoBeka. Crola BXOIAT: pacxoll BOJbI A NHUThS U
MPUTOTOBJICHUS TUIIH — 5 %, s Tyanera — 43 %, nym u BanHas — 34 %, MbIThe nocyasl — 5 %,
ybopka kBapTupsl — 3 %, Mpodne pacxo/ibl, BKIIIOYas MOJIUB Fa30HOB U MBIThE MAIIUHBL — 5 %.

3amanne 4. IlpomoyskuTe COCTABICHHBIM WM3BECTHOM OOIIECTBEHHON OpraHu3aruei
Greenpeace CHHCOK PEKOMEHIAIMH, BBIMOJHEHHE KOTOPBIX CIIOCOOCTBYET IKOHOMHUHU BOJBI, a
3HAYUT COXPAHEHHUIO 3TOTO PECypca yCTOMUYNBOTO PA3BUTHS

1. ITounHuTe UM 3aMEHUTE BCE MPOTEKaroIUe KpaHbl. HemcnpaBHBIM KpaH 3a CyTKH MOXET
«Hakanatb» 30-200 nutpoB Bozbl! CTapaliTech INIOTHO 3aKphIBaTh KPaH.

2.1Ipu BBIOOpE cMecuTeneil — oOTHaiiTe mnpeArnodYTeHue pblYaroBeiM. OHU  ObICTpee
CMEIINBAIOT BOJY, YeM CMECHUTEIN
C IByMsl KpaHaMHd, a 3HAuUT, MEHBIIE YXOOUT BOJbl «BIYCTYIO», KOTJa BBl MOJI0HpaeTe
ONTHUMAJIBHYIO TEMIIEPATYPY BOJIBI.

3.Ha Bpewms, korma Bbl 4HCTUTE 3yObl, BBIKIIOYaiTe BOAy. UTOOBI OMOJIOCHYTH POT,
JIOCTATOYHO CTaKaHa C BOJOM.

4.3 cnuBHOrO 0avka B yHHTa3 MOXET MOCTOSHHO Teub Boja. M3-3a mMOAOOHBIX MPOTEYEK

TEPAIOTCA OCCATKU JTUTPOB BOABLI CKCIHCBHO. CTapafITeCI: CJIICAUTh 3a COCTOAHUEM CAHTCXHUKHU B
CBOEH KBapTHPE U BOBPEMS YCTPaHATh HEUCIIPABHOCTH.

3aganue 5. Pecypchbl nipecHoi BOJIbI pacCHpe/ieNICHbl HEPABHOMEPHO,
U 4acToO B paiioHax ¢ WHTEHCUBHOU XO3SIMCTBEHHON NEATEILHOCTRIO €€
C He xBaraeT. HemocTtaTok M UCTOIIEHHE BOJHBIX PECYPCOB, UX 3arpsi3HEHHE — CEpbe3Has

AKOJIOTHYECKasl MpobiieMa, CBsi3aHHAs C PSAIOM IPUYUH, [JIaBHBIE M3 KOTOPBIX YKa3aHbl HIKE.
Bribepute M3 HUX Te, KOTOpBIC, HA BAlll B3MJISIM, aKTyaJbHBI JJIs HAIETO perruoHa. Kakue meps
MOTI'YT YIYyYLWWTb CUTYyaLMIO?

[TpoGiema MOKeET OBITH

AKTYyaJIbHOCTb JIs1 perieHa
[IprynHBI KCTOMIEHUS U 3arPS3HEHUS Cubpu Ha YPOBHE
MPECHOW BOJIbI
a Her |oGmerocymapcr-| pernoHaib-
BEHHOM HOM

HepaBHOoMepHOE pactipeiesieHrue BOIbI BO
BpPEMEHH
Y MIPOCTPAHCTBE

PocT motpeGiieHus Boabl

[ToTepu BoABI IpU TPAHCIIOPTHUPOBKE U
HCIIOJIb30BaHUU

WuTencuBHBIN 0TOOP BOABI U3 BOAOMCTOUYHUKA

Pa3paboTka MecTOpOKIeHUH TTOJIE3HBIX
UCKOTaeMbIX. BOJI0OTIMB U3 1IaxT, MITOJICH

VYpbanuzanus TeppuTOpuil (KWjash 3aCTpPOMKa,
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SHEPTreTUYECKHE O0BEKTHI, CBAJIKHA OTXOOB)

COpocC CTOYHBIX BOJI

CenbCKOX03SHCTBEHHAS ACATCIIbHOCTD

3arpsizHeHue atMochepbl

Onvim Nel. Onpedenenue opzanoienmudeckKux XapaKkmepucmuk 600bl

1. Onpeoenenue 3anaxa

1. 3anmonnute K010y BooH Ha 1/3 o6bema U 3aKpoNTE MPOOKOH.

2. B3s0onTaiiTe comepumMoe KOJIObI.

3. OtkpoiiTe K010y U OCTOPOKHO, HETITYOOKO BJIbIXasi BO3/yX, Cpa3y K€ ONpeesuTe XapakTep
¥ WHTCHCUBHOCTH 3amaxa. Eciu 3amax cpasy He OIIyIIaeTcs WM 3armax HEOTYETIIMBBIM,
WCIBITAHUE MOYKHO MOBTOPUTH, HArpeB BOAY B Kouibe g0 Temmeparypsl 60° (momepxas
kos0y B ropsdeil Boje). IHTEHCHMBHOCTD 3amaxa OMpeleIuTe Mo MATHOAIIBHOW CUCTEME
coryiacHo Tabnuue 1.

Tab6uaunua 1 - OnpenejieHne HHTEHCMBHOCTH 3amaxa

HNHTEHCHBHOCTH XapakTep nposiBJIeHUd 3amaxa Onenka
3amaxa HHTEHCHBHOCTH
3amaxa

Her 3anax He ONIYIIAeTCs 0

Ouensb cnabast Cpasy He omrymaercs, HO oOHapyxuBaercs mpu | 1
TIIATEILHOM HCCIEeI0OBaHUU (IIpU HarpeBaHUU
BOJIbI)

Cnabas 3amax 3amevaercs, eciu OoOpaTuTh Ha 3TO | 2
BHUMaHUe

3aMeTHas 3amax  JIETKO  3aMeydaeTcss M BbI3BIBAeT | 3
HEO0JI00pUTENIbHBIN OT3bIB O BOJIE

OtuernuBas 3amax oOpamaer Ha cebd BHUMaHue WU |4
3acTaBJISIeT BO3AEPKATHCA OT NMUThS

OueHb cuibHas 3amax HacTOJbKO CWJIBHBIM, YTO JAENAET BOAY | 5

HENPUTOIHOM K YIOTPeOICHHUIO

XapakTep 3araxa OnpeieauTe 1o Tadnuue 2.
Tadouuna 2 - OnpeaesieHue xapakrepa 3amnaxa

Xapakrep 3amaxa

EctecTBenHoro npoucxosxaenusi: | MCKycCTBEHHOI0 MpOMCXOKACHUS:
HEOTYETJIUBBIN (UJIU OTCYTCTBYET) HEOTYETJIUBbIN (UM OTCYTCTBYET)

3eMJITUCTBIN He(TENPOAYKTOB (OEH3MHOBBIH)
THWIOCTHBIN XJIOPHBIN

ILJIECHEBOM YKCYCHBIN

TopdstHOMH (heHOTBHBII

TPaBSIHUCTBIN Ipyroi (YKa>KuTe Kakoi)

Jpyro# (yKaKuTe Kakoil)

2. Onpeoenenue yeemnocmu

1. 3anonaute npoObUpKy BoaoH 10 BeICOTHI 10-12 cMm.
2. Ompenenure LBETHOCTh BOJBI, paccMarpuBas NPOOUpPKY cBepxy Ha OeimoMm ¢oHe mpH
JIOCTaTOYHOM OOKOBOM OCBEIIEHUHU (JTHEBHOM, HCKYCCTBEHHOM).
3. BeiGepute u3 Tabauubl 3 Haunbosee MoIXOASIIINI OTTEHOK

IBeTHOCTH BOJBI

Cnabo-xexroBaras

Csetno-xenrosaras

Kenrasa

NHuTencuBHO-XenTas

KopuuneBaras

KpacHo-kopuuHeBaTas

Jlpyras (yKakute Kakast)
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3. Onpeoenenue mymunocmu

1. 3anomHuTe IPOOUPKY BOJIOM 10 BBICOTHI 10-12 cMm.

2. OmpegenuTe MYTHOCTh BOJbBI, paccMarpuBas MPOOUPKY CBEpXy Ha TEMHOM (oHe mpu
JIOCTaTOYHOM OOKOBOM OCBEIICHUH (JIHEBHOM, HCKYCCTBEHHOM). Bb1OepuTe Hy)XHOE U3 TaOIUIIBI
Tabmma 4.

MyTHOCTBH BOJABI

Cnabo omnajeciupyromas

Onanecuupyromnias

Cnabo MyTHas

MyTHas

Ouenp MyTHast

Onwvim Ne2. I'paszunas unu wucmasn eooa?

Hanonmuute mpobupky Bomoi. J[o6aBpTe B Hee HEMHOTO pacTBOopa MNEepMaHraHata Kamus. Yrto
HaOmogaete? Ecim 1iBeT pacTBOpa OcTajcs po30BBIM — BOJIa YKCTAsI, €CITU OH 00ECIBETHIICS — BOJIA
rpsi3Hast. Ha ocHoBaHuu HaOMIOCHMIA cenaiTe BBIBOJ O TOM, Kakasi y Bac Boja.

Onvim Ne3. Ouucmka 600vt om CMC (cunmemuuecKkux Mowwux cpeocma)

B npobupky naneiite 2 min pactBopa CMC, Harpeiite u n00aBbTe MOBapeHHYIO COIb [0
HACBIIIIEHHOTO pacTBopa. [1o Mepe HachIeHUsT pacTBOpa MOBAPEHHOM COJBI0 pacTBOpuMOcTh CMC

ymenbInaercss. CMC BCIIBIBET HaJ MPO3PAYHON >KUAKOCTHIO B BHUIE TBEPHBIX TBOPOKUCTBIX

XJIOIIBEB, KOTOPbIE MOYKHO cOOpaTh MK OTOUIBTPOBATH.
XapakTepucTUKa BbiBoJ1 (C/I0BECHOE ONHMCAHKE)
3anax
[IBeTHOCTH
MyTHOCTB
Yucrora
Hannune CMC

3anecume noJiyyenHwle pe3yibomamosl 6 madauyy 5.

CneunaiiTe BHIBOABI 00 YKOJIOTHYECKOM COCTOSIHUY MCTOYHHUKA, U3 KOTOPOro Oblja B3sTa Mpooa.
PopMa OTYETHOCTH:

®opmoii oTueTHOCTH 1O JTabopaTopHOii padote sBisgercss OTYeT, KOTOPBIH JOKEH COAEPKaTh LEb

paboThl, 000pyIOBaHUE U MAaTEPHAIIbL, TOPSAIOK BBHITIOIHEHUS, PACUEThI, PE3yJIbTaThl, BHIBOIBI.

OcHoBHas TuTepaTypa

1. Emenpsnos, A. I'. OCHOBBI IPUPOIONIOIL30BAHUS : YueOHUK [ By30B / A. I'. EMenbsiHOB. -
4-e uzg., crepeorurl. - Mocksa : Akagemusi, 2008. - 304 c.

2. Jouenko. A. V1. Mammnsl 1 060py1oBaHHE IPUPOAO0OYCTPOICTBA U OXPaHbl OKPYKAIOIIEH
cpensl ropoja : yueb. mocoodue st By3oB / A. U. Jlouenko, B. A. 3oToB. - Mocksa : Beiciias
mkona, 2007. - 519 c.

3. Bboromo6os, C. A. I[IpaBoBbie OCHOBBI PUPOIOTIOIH30BAHUS U OXPAHBI OKPYKAIOIIEH
cpenpl [Teker] : yueOHUK U MPAKTUKYM IS akageMudeckoro 6akamaspuara / C. A. boromro6os, E.
A. TloznsikoBa. - 2-e 3., nepepad. u jom. - Mocksa : FOpaiit, 2016. - 398 c.

JlononHuTeNnbHAS TUTEpaTypa
1. ®enoposa, A. W. [IpakTHKyM 10 SKOJIOTUU U OXpaHe OKPYKAIOIIEH Cpe/ibl : yaeOHOe mocooue
st By30B / A. . denoposa, A. H. Hukomnbckas. - Mocksa : Biagoc, 2001. - 288 c.
2. Benog, C. B. be3onacHOCTb KU3HEAEATEIBHOCTH U 3alIUTa OKPYKAIOLIEH cpebl (TexHochepHast
0e3omacHOCTh) : yueOHHK i OakanaBpoB / C. B. benos. - 3-e u3a., ucnp. u gom. - M. : FOpaiir,
2012.- 682 c.
3. Koncrantunos, B. M. Dxonornyeckue OCHOBBI MPUPOONONIb30BaHus : yued. mocodbue / B. M.
Koncrantunos, 1O .b. Yenunge. - 5-e usa., crepeorur. - Mocksa : Akagemus, 2006. - 208 c.
4. l'anpnepun, M. B. Dxonorudeckie 0OCHOBBI TPUPOIONIONIB30BaHus : yueOHuk / M. B. 'anbnepun.
- Mockaa : @opym; Uudpa-M, 2004. - 256 c.
5. Bapnansgu, M. A. HopmupoBaHue U CHUKEHHE 3arPSA3HEHUS OKPYKaIOIEel cpeaibl : MPAKTUKYM /
M. A. BappansH. - bparck : bpI'Y, 2016. - 146 c.
6. Koncrantunon, B. M. Oxpana npupossl : yue6Huk / B. M. Koncrantunos. - Mocksa :
Axanemus, 2000. - 240 c.
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KoHTpOIbHbIE BOIPOCHI 11 CAMONIPOBEPKU

1. KakoBbl, 0 BanieMy MHEHMIO, I[VIaBHbIE NPUYHUHBI BOJHO-IKOJIOTMYECKOro kpusuca? B
KaKHX CTpaHax yXe ceilyac 3amachl IPECHOM BOJbI CTAJIM JIUMUTHPYIOIUM (AKTOPOM pa3BUTHS HE
TOJIBKO B 9KOCHUCTEMAX, HO U B COIMAIBHON c(pepe n sKoHOMUKE?

2. OcHOBHOI 00BEM ITPECHON BOJIbI COCPEIOTOUEH:

a) B JICTHUKAX;

6) Bo Biare arMoc(epHOro Bo3yxa;

B) B IIPECHBIX 03€pPaX;

I') B [IO/I36MHBIX BOJaX.

3. Yto 03Ha4YaeT TEPMUH «IBETECHHUE BOJBI»:

a) epHoJ, KOTJa paclBETAIOT KyBIIWHKH, BOASHbIEC JINIIUHY;

0) 3apactanue OeperoB BojioeMa MPUOPEKHBIMHU PACTEHUSMH, PA3HBIC CPOKH I[BETCHUS

KOTOPBIX 00€CIIeYMBAIOT MPOAOKUTEIbHBIN MEPHO KpaCHBOTr0 ohopMiIeHus: 6eperoBoit

JIUHUY;

B) MacCOBOE pa3BUTHE CHHE-3€JICHBIX BOJOPOCIEH n3-3a n30bITKa a30Ta u hocdopa,

MIOCTYIAIOIIETO BOJOEM CO CTOYHBIMH BOJAMHU.

4. B razere omyOnukoBaHa cTathsi «bocdop 0e3 Boab», cyThb KOTOpOil B ciemyrouieMm. B
HEKOTOPBIX pErHoHax YucTas Boja — yxxe npoosema. Pexu Turp u EBdpat Oepyr Hauano B Typuum,
a 10 Cupuu UX BOJBI JOXOIAT 3arps3HEHHBIMHM M OCKYyJAEBUIMMHU. Paszropaercss KOHQIUKT: apaObl
CUMTAIOT, YTO IONAJIM B 3aBUCUMOCTb OT TYPELKOW BOJBI U MPEAJIaraloT paccMaTpuBaTh peku Turp
u EB(par kak Mex1yHapoaHOE TOCTOSIHUE.

3a mocnemnee 10-imete B MUpE HAa 72 YMEHBIIWJIWCH 3amachl YMCTOM TPECHOW BOJIBI.
Oskupjaercs, YTO CKOpO TeMIepaTypa Bojbl moBsicutes eme Ha 4 °C, a yepe3 200 set nmodepexne
npesparutcs B Caxapy. B Typuuu Hanucan 2-MeTpOBBIN XOJICT C BBICOXITUM MpaMOpHBIM MOpeM.
N300pakeHHbIE HA HEM JIETU IPOCST BOJIbI, MYCThI IUISKH AHTAUH.

W3noxute cBOM MBICAM MO TOBOAY MOJIHATOM aBTOpoM mpobiembl. B oTBere cienyer
UCIOJIb30BaTh COOTBETCTBYIOLIME IOHATUS HKOJOTHMM U, ONUPAsACh Ha (aKThl OOIECTBEHHOM
KU3HU, HAYKA U COOCTBEHHBII JKU3HEHHBIM ONBIT, IPUBECTH HEOOXOAUMBIE apIyMEHTHI (HE MEHee
JIBYX) B 000CHOBaHME CBOEH MO3UIUH.

5. Yto coxpaHsieT ycTOHYMBBIE IUAarna3oHbl TemrepaTyp Ha Hamed miuaHere? XKuszub. ITO
3€JI€HBbIE PACTEHUs, IPEBpAlIAlOIINE YIJEKUCIbIA Ia3 B OpPraHMYECKUE BELIECTBA, a TaKkKe
TPWUIMOHBl M TPWUIMOHBI MEJIbYaMIIUX MOPCKUX OpraHu3MoB (popamMUHH(EpHI, KOKKOJIUTHI,
U3BECTKOBbIE Bogopocin). Onu 3axBarbiBatoT yriepoj u3 CO,, pacTBOPEHHOTO B BoOJE, U
UCIOJIB3YIOT €ro, HapsAdy C APYTMMHU BElIeCTBaMH, JUIsl OCTPOEHUs CBOUX pakoBuH. [lorubas, atu
MOPCKHE OpPTaHU3MBI [IONANA0T Ha JIHO, T1e cipeccoBbiBatoTcs B M3BecTHAK CaCOs. B ocanounbix
nmopojax Ha 3emJie B CBA3aHHOM Buje yaepxkuBaercs npumepHo B 20 000 pa3 Gosbie yriepona,
4eM COAEPKHUTCS B aTMOcdepe.

Kak cBsi3aHbI NOBBIIIIEHUE CPEAHEN TeMIlepaTypbl 3eMJIi, KPYrOBOPOT yIIEpoaa U MPOLECCHI,
mpoTeKaroime B ruapocdepe?

6. Kakue u3 npuBeeHHBIX HU)KE YTBEPXKJIEHUH SBISIOTCS, [10 BallleMy MHEHHIO, JIO)KHBIMH, a
KaKHe — UICTUHHBIMMU:

a) MpU CTUPKE Oelbs MOJIOCKATh JIydlle B IPOTOYHOM BOJIE;

0) UCII0JIb30BaHKE MTOCYAOMOCUHBIX MAIlIUH — XOTb U 0oJiee 1Toporoi, HO 3 (HEeKTUBHBIN

C1oc0o0 SKOHOMMH BObI U 3JIEKTPOIHEPTUH NPU MBIThE OOJIBIIOT0 KOJINYECTBA MTOCY/IBI;

B) MIPH UCIOJIB30BAHUYU PHIUATOBBIX CMECHUTENEH MEHbILE BOJIbl YXOJIHUT «BILYCTYIO» IIPH

10/100pe ONTUMAIBHON TEMIIEpaTypbl BOAbL;

I') n30exaTh OOJBIINX MMOTEPH BOABI MOKHO, €CJIM IPUHUMATh BaHHY, a HE JIyIII.

7. CymectByeT mpoOiieMa 3amuThl TUApPOCcEepbl OT BOMABI, CIMBAEMON CHCTEMaMHU
OXJIaX/eHUsT KopaOiel. YTeuka Jake OJHOrO JIMTpa HEe(PTEnpoayKTOB B BOJHBIA OacceilH
HakasbIBaeTcsl OosbuM mrpadom. B To ke BpeMms ekeCyTOUHO Ha KaXkJIOM CyJIHE HaKarlJIuBaeTCs
JI0 TpeX TOHH BOJbI, OT KOTOpOW Haxo u30aBnsAThca. KoHueHTpanus HepTH B BOJAE, KOTOPYIO
cOpachIBalOT B OTKPBITHIN OKeaH, He JoipkHA npesbimaTh 100 mr/a. Ecnu ke mope 3akpbiToe, K
npumepy, bantuiickoe nian CpenuzeMHoe, TO NpenienbHOE KOJIMYeCTBO He Oosblie 15 mr/ia, a B
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duHCKOM 3anmuBe cOpoc HedTempoayKTOB BooOIIe 3ampenieH. Kak mpe-moTBpaTuTh MomnagaHue
cies10B HeTH B Mope (KaK UX yJaIUTh U3 CIIMBHON BOJbI)?

8.OnHa M3 pa3BUBAIOLIMXCA CTpaH BBO3WJIA M3 MHIYCTPUAIBHBIX JEpXaB Ha CBOIO
TEPPUTOPUIO JUISL 3aXOPOHEHUS! PaIMOAKTUBHBIE OTXOJIbl, KOTOpPbIE COpachiBald B KOHTEiHEpax B
okeaH. He3aBucumble 3KCHIEpThl YCTAHOBWIIM, YTO TAKOW CIOCOO 3aXOPOHEHMSI BCKOpPE MPUBEIET K
PallMOaKTUBHOMY 3arpsi3HEHHMIO CYIIECTBEHHON uyacTh MupoBoro okeaHa. B pamkax Kakux u3
rJ1I00aJbHBIX MPOOJIEM COBPEMEHHOCTH MOKHO paccMaTpuBaTh 3TU COOBITUA? ApryMeHTUPYHTE
CBOM1 OTBET.

10. IEPEYUEHb UH®OPMAIIMOHHBIX TEXHOJIOI UH, UCNIOJIb3YEMBIX IIPU
OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLIECCA IO JUCHUITJIMHE
HNundopmanvonnas cucrema « EnnHoe 0KHO 10cTyna K 00pa3oBaTenbHBIM pecypcam»
YuuBepcurerckas uHbopmanronnas cucrema «Poccusy»

Enunag xomnekius 1indpoBbIX 00pa30BaTENbHBIX PECYPCOB
DenepanpHblii IEHTP KHHOOPMAITMOHHO-00pa30BaTENBLHEIX PECYDCOB
OC Windows 7 Professional;

Microsoft Office 2007 Russian Academic OPEN No Level;

7 AHTUBUpYCHOe nporpammuoe obecneuenue Kaspersky Security.

S e

11. OMUCAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJIsA OCYHWECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIJINHE

Buo Haumenosanue
Ilepeuensv ocnosnozo Ne JIP
3auaAmun ayoumopuu
0bopyoosanus
1 2 3 4
JlaGopaTtopust MOKPBITUI
HuTepaktuBHas JI0CKa,
JIk JIPEBECUHBI U KIICCHBIX -
HOYTOYK, IPOEKTOP
MaTepraIoB
a6 . Becnr c TOYHOCTBIO
aboparopust MOKPHITHI B3BCIIIBAHIS 0.1 r
JIP JIPEBECUHBI U KIJICEHBIX 1-3
tepmocrar, pH-merp, o3I
MaTepHaIoB
rneyb
KomnproTepsl ¢ BEIXOJIOM B
CP 3] p s -
Internet
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[puioxenne 1

®OHJ ONEHOYHBIX CPEACTB AJsA IPOBEAEHUSA
NPOMEXYTOUYHOMW ATTECTAIIMUA OBYYAIOIUXCA IO JUCIHUIIJIMHE

1. Onucanne GpoHIAa OLEHOYHBIX CPEICTB (RACHOpPM)

Ne
KOMIIETEeH Jnement Pa3pen Tema DdOC
— KOMIIETEHIIUH

OIIK-3 TOTOBHOCTb 1. . Pons 1.1. IIpeamer u 3amaum | Bonpocs! k 3auety
IIPUMEHATD B sKosoruu B | akojoruu. Opranusm u | Nel-27
IIPAKTUYECKON COBPEMEHHO | (hakTOpHI CpEeJBl.
JIeSITeIbHOCTH M oOuiecTBe. | DKOJIOTHs MOMYJISILHMN.
IIPUHLIAIIBI Okocuctem | OkocucTteMsbl. PazBurue
paloHaIbHOIO bl HKOCHUCTEM.
HCIIOJIb30BaHHUS Cyxkueccun. buocdepa
IIPUPOJIHBIX KaK rio6anpHas
pecypcoB u HKOCHCTEMA
3aLUTHI
OKpY>KaroIlen
Cpelibl

[1IK-4 TOTOBHOCTh 2. 2.1. 3arpsizHenue | Borpocsl k 3auery
000CHOBBIBATH 3arpsizHEeHU | aTMOC(EPHOTO No28-54
IIPUHATHE e BO3/yXa. 3710poBbE
KOHKPETHOTO OKpy’Karole | yesnoBeka. [ obanbHbIe
TEXHUUYECKOT O 1 cpensl IKOJIOTHUYECKUE
penieHus pu po0JIeMbl
pa3paboTke 3. 3.1. OcHoBHble | Borpocs! k 3auery
TEXHOJIOIMYECKMX | Meponpust | HanpaBieHus: co3ganus | Ne55-67
IIPOLIECCOB U | us 0 | MaJIOOTXOAHBIX U
U3JIeNUNA, a TakKXke | 3aluTe pecypcocOeperaronmx
BbIOMPATH OKpY’KaroIlle | TEXHOJOTUI B
TEXHUYECKHE i CPEIBbl. | pa3IMYHBIX  OTPACIAX
CpelcTBa MexnyHapo | IpOMBIIUIEHHOCTH.
TEXHOJIOTHH ¢ | mHOE Nnxenepuoie u
y4ETOM COTPYJHHYE | OpraHU3aLMOHHBIE
AKOJIOTMYECKUX CTBO MEpPOIPUITUS 1o
IIPOLIECCOB ux 3alUTe OKpYXKarouieu
MPUMEHEHUs Cpellbl OT 3arps3HEeHHUS.

Ouncrka

MIPOMBIIIIEHHBIX

BBIOPOCOB M COPOCOB.

3.2. [Tonsatue o | Bompocsl k 3auety
IIPaBOBOM oxpase | Ne68-89

OKPY’KaIOIIEeH CpeJibl.
OcHOBHBIC
MIPUPOIOOXPAHHBIC
3aKOHEI PD.
DKOHOMHYECKHE
MEXaHM3Mbl  3aI[UThI
MIPUPOTHOM CPEIbI
MexnyHapogHoe
COTPYAHUYECTBO B
obmactu OXpPaHBI
OKPY’KAIOIICH CPeIb
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2. Bompocsl K 3a4eTy

Komnerenuun Ne n
Jﬂ BOMPOCHI K 3AYETY HauMeHoBaHue
Kon Onpenenenne pasaena
1 2 3 4 5
1. OIIK- | rOTOBHOCTB 1. OObexT u3ydeHus sKoioruu kak Hayku. | 1. Ponp skonoruu
3 HPUMEHSATH B2 TTOCTOSHHO MeHsfomHecs | B COBPEMEHHOM
NPaKTHIECKOH €CTECTBEHHBIC YCIIOBHUS CpeIbl OOMTaHUS obrecTse.
ACATCIILHOCTH YeloBeKa M YPOBEHb HCIOJb30BaHHs | JKOCHCTEMBI
IIPHHIAIIBI 00IIECTBOM IPHUPOJTHBIX PECYPCOB.
palnoOHAJILHOTO 3. IIpuposa — KaKk 3aMKHYTast
HCHOTB30BAHMA CaMOCTOSTEIbHAS, CAMOPA3BUBAIOLIASCS
HPUPOIHBIX PCCYPCOB | cycrema, MOALEPKHUBAIOIIASA COCTOSHUE
u 3aIIUTHI

OKPYXAaIOIIEe Cpeabl

PaBHOBECCHUSA 0e3 BMeIIaTeaI5CTBa
YCJIOBCKA.

4. CBA3b IKOJIOTHH C €CTECTBEHHBIMHU U
I'YMaHUTAPHBIMU HAyKaMH.

5. OpranusMm u GhakTopbl cpebl

6. BrasxxHOCTB Kak 9KOJIOTUYECKUN (PaKTOp
ajanTany OPraHu3MOB

7. Temnepatypa Kak OCHOBHOM
HKOJIOTHUYECKHUH (haKkTOp. AmanTtanuu K
HU3KUM U BBICOKUM TeMIIepaTypam.

8. DkoJorus monyAIMMA

9. Tumbl B3aMMOOTHOIICHUH MEXTy BUIAMHU
B cooOI1IecTBax.

10. Pa3zHooOpa3ue nomy IsLuii, UX CBOWCTBA
U I'paHUIIbL.

11. I'eorpaduueckas K3MEHYHMBOCTH
TONYJISAIMIA U €€ aJlanTHBHAS PUPOJIA.

12. Jlemorpadudeckas CTpyKTypa
MOy JISAHAN.

13. [[I/IHaMI/IKa YHUCJICHHOCTH B MOMYJIAIMAX.

14. DKOJOTHYECKU MEXAHU3M SBOJIIOIIAN
OpPraHM3MOB.

15. IIpocTpaHcTBEHHAsI CTPYKTYpa
9KOCHCTEM.

16. DxocucremMbl MUpOBOTO OKeaHa.

17. DxocucTEMBI KOHTHHEHTAIBHBIX BOJI.

18.  ApuaHble  3KOCHCTEMBI:  CTEIH,
MYCTBIHU, CABaHHBI.

19. DxocucrteMbl yMEpEeHHBIX M BBICOKHX
mUpoT (Taiira, TyHIpa)

2(). MEKpOOpraHU3MbI B arPOIKOCUCTEMAX

21. becrio3BOHOUHBIE  KXHWBOTHBIE B
arpocrcremMax.

22. JlecTpyKIus B arpo3KocHUCTEMax; 0030p
MPOLIECCOB U PEIYIICHTOB.

23. O030p abuornyeckux (hakTopoB,
BO3JICHCTBYIOIINX Ha arpOCHCTEMY.

24. CopHsSKH B  arpodKOCHCTEMaXx;
MPOUCXOXKICHHE, KJTaccu(pUKaIus,
aJJalITUBHBIC CBOMCTBA; aJJICIOIATHSI.
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25. JlyroBsle macTOMIa Kak pa3HOBUIHOCTD
arpoCHCTEMBI.

26. buocdepa kak riiodanpHas
IKOCHCTEMA

27. MexayHapoiHast ceTb OnochepHBIX
3aMoBEHUKOB

I1IK-4

TOTOBHOCTB
000CHOBBIBATH
NPUHSITHE
KOHKPETHOTO
TEXHUYECKOTO
penIeHus
pa3zpaboTke
TEXHOJIOTHYECKHIX
IPOIIECCOB u
W3JICIuiA, a Takxke
BBIOMPATH
TEXHUYECKUE
cpencTBa u
TEXHOJIOTHH C Y4ETOM
9KOJIOTHYECKUX
MIPOIIECCOB 170'¢
NPUMEHECHUS

pu

28. IlepeuncnuTe OCHOBHBIE CBOMCTBA
aTMOC(EpBHIL.

29. Ha30BUTE OCHOBHBIE 3arpsI3HAIOIINE
aTMoc(epy BelecTBa M UX HCTOYHUKH.

30. B ueM CyImHOCTb U MEXaHU3MBbI
MIPOSIBJICHUS KTAPHUKOBOTO dPerTan?

31. Kakme ra3el  OTHOCATCH K
«TIaPHUKOBBIM»?
32. Kakme QaxkThl  MOATBEPKIAIOT

HaJIM4He «MapHUKOBOTO d(pdexTan?

33. Kakue daxTopsl JEHCTBYIOT B
HaIpaBJICHUH, MIPOTHBOTIOJIOKHOM
«IMApHUKOBOMY 3P hekTy»?

34. HazoBuTe OCHOBHBIE HCTOYHHKH
MOCTYIUICHUSI ~NAPHUKOBBIX Ta30B B
aTMocdepy.

35. UYro sBusercds OpUYMHAMH U

CJICACTBUSIMHAU I/ISMGHGHHﬁ B COI[Cp)KaHI/II/I
o3oHa?

36. Kakue atmochepHbIe 0CaKd OTHOCST
K KaTErOPUHU KUCIIBIX?

37. Kakue BellleCTBA W BHUIBI
JeSITENHOCTA YeJIoBeKa OOYCIOBIMBAIOT
OCHOBHOM «KUCJIOTHBIN s pexT»
0CaaKoB?

38. B uem nposiBnsieTcs: 1€UCTBUE KUCIIBIX
OCaJKOB Ha BOJbI, MOYBY, PACTUTEIBHBII
OKpOB?

39. B kakux pailoHax U yCIOBUSAX KUCIIbIE
ocagkd Haubojee BEpPOATHbI U TIe
HauOoJyiee BEPOATEH WX OTPHULATEIbHBIN

abdext?

40. TTepeuncnuTe U3BECTHBIC BAM MEPbI
10 OXpaHe aTMOC(EPHOTO BO3IyXa.

41. ®axTOpHl, BAMSIOIINE HA 30POBBE U
POJOKUTEIBHOCTD )KH3HHU YEIOBEKa.

42. Bnusiaue 3arpsi3HeHuss aTMOoc(epHOro
BO3/lyXa Ha 3/10pPOBbE HACEJICHUS

43. OCHOBHBIC XHMHYECKHUE TMPUMECH,
3arpsI3HSIONINE aTMOChEpy

44. OO61emMupoBble BBIOpOCHI B
aTMocdepy TTIaBHBIX 3arps3HUTENCH

45. I'moGanbHbBIE 9KOJIOTUYECKHE
IPOOJIEMBI

46. 3arpsi3HEHHE OKpYXKAIOIIEH Cpeabl
(mouB, atMocdepsbl, ruApochepbl)

2. 3arpsizHEHHUE

OKpY>Karolen

Cpebl
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47. OpraHnyeckoe HMCKOIMAaeMOe TOILJIUBO
1 aJbTEPHATUBHAS YHEPreTUKA.

48. «/lemorpadudeckmii  B3pBIBY U
ypOaHu3aImsl.

49. OO030p pacTUTEIBHBIX PECYpCOB U
poOIIeMbI 1704 PaLMOHATBHOTO
UCIIOJIb30BAHUSL.

50. Boanble pecypchl: 0030p MHPOBBIX
3aracosB, riI00aJbHBIX U PEruoHaJIbHBIX
po0JieM UCTIOIb30BAHUSI.

51. Pecypchl ®KUBOTHOTO MUPa, TPOOIEMBI
UCIIOJIb30BAHUS.

52. TIpoGnema ytpaTel OnopazHooOpasus.

53. [IpoGaemMbI OTXOI0B: TEXHOJIOTUU
oOpariieHus: ¥ 3aKOHOIATENbCTBO.

54. Knumatnueckue u
arpoOKJIMMAaTHYECKUE PECYPCHI.

55. Kommnekcuoe HUCIOJIL30BaHUE
CBIPHEBBIX M IHEPTETHUYECKUX PECYPCOB.

56. CHmwkeHue KOIMYECTBA CTaauld TPHU
MIPOBEACHUU TEXHOIOTMYECKUX
MIPOIIECCOB

57. BHenpenue HenpephIBHBIX MPOLECCOB

58. ABromaruzanusi ¥ KOMIBIOTEPHU3AIIHS
MIPOU3BOICTBEHHBIX MPOIIECCOB.

59. MNureHcudukanuss TEXHOJIOTMUYECKUX
IIPOLIECCOB

60. Cosnmanue KOMIUIEKCHBIX
HEPrOTEXHOJIOTHYECKHUX TPOIECCOB

61. 3ameHa nepBUYHBIX MATEPUAIBHBIX U
HHEPreTHYECKUX PECYPCOB HAa BTOPHUHBIE.

62. OcHOBHbIE TEXHUUECKHUE HAIIPABIICHUS
pa3pabOoTKU ¥ BHEAPEHHS MAaTOOTXOAHbIX
TEXHOJIOTUH

63. MeponpusiTus, HamnpaBJCHHbIE Ha
CHUKEHHUE MOIIIHOCTH BEIOPOCOB

64. Meponpusitus, HalipaBJIeHHbIE HA
3ammTy arMochepsl

65. Mepomnpusatusi 10 HOPMHUPOBAHHIO
BBIOPOCOB

66. OpraHu3alliOHHBIE MEPOIPUATHS T10
paroHaIHLHOMY pa3MeIIeHHIO
MCTOYHUKOB 3arpsi3HEHUH, MO3BOJIAIONINE
CHU3UTH CTENEHb pacnpocTpaHeHus 3B:

67. MeToabl OUUCTKHA CTOYHBIX BOJ

68. IIpenmer mpaBa OKpyX aromieil cpebl
U METOJbl NPABOBOTO PETYJIUPOBAHMS B
IIpaBe OKPY’KaIOIIEH cpepl.

69. Koncturynmonusie OCHOBBI
pEryJIUpOBaHHs TPHUPOIOTIOIB30BaHUS U
OXpaHa OKPYXKAaIOUIEH CpeIbl.

70. denepaTuBHBIE JOTOBOPHI.

71. MexnayHapoaHbie A0roBopel PO B

3.  Meponpustus
o 3alIuTe
OKpY>Karolen
CpEIBL.
MexyHapoaHoe
COTPYAHUYECTBO
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00J1aCTH TIPUPOOTIONB30BAHUS U OXPAHBI
OKPY>KaIOIIEH Cpeibl.

72. HopMmaruBHBIE TPaBOBBIE  aKThl
[Ipesunenta PO, IlpaButensctBa PO,
denepanbHbIX MUHUCTEPCTB M BEIOMCTB
B CHUCTEME MCTOYHUKOB 3KOJOTHMUECKOIrO
pasa.

73. HopmatuBHbIE aKkThl CyOBEKTOB PO,
OpPraHOB MECTHOTO CaMOYIIPaBJICHUSA U
JIOKaJIbHBIC aKThI B obnactu
MIPUPOJIOIOIB30BAHUS u OXPaHbI
OKPY>KaIOIIEH cpeibl.

74. IlnanupoBaHUE U MPOTHO3HPOBAHHE
OXpaHbl OKPYXKAIOUIEH CPEBI.

75. llonstme, BUOBI U  CTPYKTypa
9KOJIOTMYECKUX IPABOHAPYIICHUM.

76. Ilytm pemeHus SKOJIOTMUYECKUX
podJieM.

77. ®akTOpsl pa3BUTHUS MEXKIAYHAPOIHOIO
MpaBa OKPYKaroLIEl CpeJibl.

78. IIpaBoBOIl peXUM IOCYAAPCTBEHHBIX
HPUPOIHBIX 3aTIOBETHUKOB U 3aKa3HUKOB.

79. [IpaBoBO# pEeXHUM HAIMOHAIBHBIX W
MPUPOHBIX APKOB.

80. [IIpaBoBoii peXUM NaMITHUKOB
MPHUPOJIBI, JCHIPOJOTHYECKHX TapKOB M
0OTaHUYECKHUX CAlIOB.

81. Ha3naueHne u TPaBOBOM pexuUM
3€JIEHBIX 30H.

82. HasnaueHne u 1IpaBOBOM pEXUM
CaHUTAPHO-3ALIUTHBIX 30H.

83. Kak B3anMocCBs13aHbl DKOHOMHUYECKAA
" dKocuctema?

84. DOkxoHomMueckas  MHTEpHpeTanus
KOHIIENIIUM yCTOMYMBOIO pa3BuTusi. B
YeM pa3iuude TMOHATHH  ciaboil
CUJIbHOW YCTOMYMBOCTH?

85. MeTo1pl PKOHOMHYECKOI OILIEHKHU
IIPUPOJIHBIX PECYPCOB.

86. KakoBbl NpUHIMIIBI SKOHOMHUYECKOU
OLIEHKU TPUPOJOOXPaHHBIX MpoekToB? B
4éM pa3uuMsi aHain3a (PUHAHCOBBIX H
COLIMAJIBHBIX 3arpar u BBITOJ1
IIPUPOJI0OXPAHHBIX TPOEKTOB?

87. MexyHapoIHOE COTPYAHUYECTBO B
pemeHnH TII00TBHBIX TPOOIIEM
B3aUMOJICHCTBHUS O0IIECTBA M IPUPOIBI
00BEKTHUBHAS IOTPEOHOCTH SIOXH.

88. MHorooOpasue opraHu3aluoOHHbIX
(hopM MEXKTyHAPOJAHOTO COTPYTHHIECTBA.

89. MexnyHapoiHbI€ COTIalIeHUs
Poccuiickoii @eneparyu B 001acTH
OXpPaHbI OKPY’KaIOIIEH Cpeibl
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3. Onucanue noka3arteJeii H KpuTepreB OLEHUBAHUA KOMIIeTeHIM

IMoka3zaresun Ouenka Kpurepun
3HaTh 3a4YTEHO 3HaeT OCHOBHBIC IIOHATHS, TEPMHUHBI
(OIIK-3): 3aKOHBI CTPYKTYPHOM u
- OCHOBHBIC TIOHATHUS, TEPMHHBI (GyHKIMOHATHHON OpTaHU3aINH
3aKOHBI CTPYKTYPHOM u IKOCHCTEM,; poJb  YeloBeKa B
(bYHKIMOHATBHON OpTaHU3aINH o0ecrieyeHnn CTaOMIIbHOTO
IKOCHUCTEM; (YHKIIMOHUPOBAHUS TIOTTY JISIITHA,
- pomp denoBeKa B o0OecneueHUH 9KOCHUCTEM, OHOC(EPHI; POJIb OCHOBHBIX
CTaOMIILHOTO (bYHKIIMOHUPOBAHUS KOMITOHCHTOB ypOOIKOCHUCTEM B
TIOITYJISIITUH, SKOCUCTEM, OHOC]EpHI; (dhopmupoBaHUT 00BEKTOB
- pOJNb OCHOBHBIX KOMIIOHCHTOB nTaHamadTHON APXHUTEKTYPBI B
ypboskocucteM B (HOPMUPOBAHHUU Pa3IUYHBIX KITMMAaTH9YECKHX,

00BEKTOB nanamapTHON
APXUTEKTYPBI B Pa3IMYHBIX
KIUMaTHYECKHUX, reorpauyecKkux
YCIOBUSIX C YYE€TOM TEXHOT€HHOM
Harpy3Ku;

- IPUHIUIIBI B3aUMOJEHCTBUS JKUBBIX
CUCTEM C OKpY)KaloLIel Cpelou Ha
ypOBHE  0OCOOHW,  MOMyJSIUU U
9KOCUCTEMBI;

- OCHOBHBIE IIPOLIECCHl B KHMBBIX

CHCTeMaX, WX  MPOUCXOXKICHHE,
pa3BUTHE U pa3HOOOpa3ue;

(IIK-4):

- COBpEMEHHBbIE TrJOOajdbHBIE H
pEerHOHAJIbHBIC IKOJIOTUYECKHUE
poOIeMbI " MIPUYHHEI ux
BO3HHUKHOBEHUS,;

- po0sIeMbI COXpaHEHHUs
OuopazHoOOpazust ¥ TPHUHIIMIIBI
OpraHu3aIH HKOJIOTHYECKU

IrPaMOTHOTO IPUPOIOTIONb30BaHMSL.
- OCHOBHBIE YCIIOBHSI YCTOWYHMBOIO
COCTOSIHMSL DKOCHCTEM U IPUYMHAX
BO3HUKHOBEHUS 3KOJIOTUYECKOTO
KpHU3HCa;

- OCHOBHble TPHUPOJHBIE pECYPCHI
Poccun 1 MOHUTOPUHI OKpY’Karolen
Cpenbl;

- JKOJIOTHYECKHe IIPUHLIAIIBI
pPalMOHAIBHOTO
IIPUPOIONOIB30BAHUS;

- U3MEHEHUS B OKPYXalollell cpene,
Hay4YHO-TEXHUYECKUE U  DKOJIOrO-

TEXHOJIOTMYECKHUE po0OIIeMBl,
CBS3aHHBIE  CO  CTPOUTEIHCTBOM
BOJIOXPaHUJIHILL,

- IIOCJIEICTBYS BIIMSIHMS IUIABAOLICH
W  3aTOIUICHHOM  JIPEBECHHBI  Ha
BOJIHbIE OOBEKTHI.

Ymerns

reorpaUYecKux YCJIOBUAX C YYETOM
TEXHOT€HHOM  Harpy3kW; [PHUHIIMIIBI
B3aMMOJCHCTBUSL JKUBBIX CHUCTEM C
OKpYKaroIlel cpeioil Ha ypoBHE 0co0H,
MOMYJISIIMA M 3KOCHCTEMBI, OCHOBHBIE
IponecCbl B JKHBBIX CHUCTEMAx, HX
MPOUCXOXKICHNUE, pa3BUTHE u
pazHoobpasue; COBPEMEHHBIC
rio6anbHbIC u peruoHabHbIe
9KOJIOTUYECKUE TPOOTIEMBl U TPUIHHBI
ux BO3HUKHOBEHUS; poOIeMbI
COXpaHEHUs OuopaszHooOpazust  H
INPUHLUIB OPTaHU3ALNUN SKOJIOTHUYECKH
T'paMOTHOI'O IpHUPOAOII0JIB30BAHMA,
OCHOBHBIE  YCJOBHUA  YCTOWYHBOTO
COCTOsIHMA OJKOCHCTEM HW  I[PUYHMHAX
BO3HUKHOBEHUS 9KOJIOTHYECKOTO
KpHU3HCa; OCHOBHBIE MIPUPOIHBIE
pecypcet  Poccum  uW MOHMTOpPUHT
OKpY’KalomIed Cpelbl; HIKOJOTHUECKHUEe

PUHLUTIBI paIoHaIbHOTO
MPUPOJOTIONB30BAHUS; HW3MEHEHHUS B
OKpYKaromieu cpere, HAy4YHO-
TEXHUYECKHE u 9KOJIOTO-
TEXHOJIOTHYECKUE poOJIeMBlI,
CBSI3aHHBIC co CTPOUTETHCTBOM

BOJIOXPAHWINLI; MOCIEACTBUS BIMSIHUSA
IJIABAKOUIEH U 3aTOIUIEHHOM IPEBECHHBI
Ha BOJHbIE OOBEKTHI.

YMeeT BBINOIHATH IIOMCK W aHAJIU3
HE00X0IMMOH Hay4YHO-TEXHUYECKON
uHpopMaluy; HCIIOJIb30BAaTh
JKOJIOTUYECKHE METOJbl HCCIEIOBaHUSA
B INPUPOJHBIX M  HCKYCCTBEHHBIX
JKOCUCTEMAX; HCIIOJIb30BAaTh
JKOJIOTUYECKHE METOJbl HCCIEIOBaHUA
B IPHUPOJHBIX U  HCKYCCTBEHHBIX
OouocucremMax; INPUHUMATb pPELICHUs
MIPAKTUYECKOIO0 XapakTepa C UENbI0
3KOJIOTUYECKOU ONTUMU3ALUU
IPUPOJONOIB30BAHMS; IIPUMEHSATH
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(OIIK-3): 3HAHUSA 9KOJIOTMYECKUX 3aKOHOB

- BBINOJHATH IIOUCK MW a”aiau3 (YHKIIMOHUPOBAHUS NPUPOIHBIX
HEOOXOUMOW  HayYHO-TEXHHYECKOMN OKOCUCTEM [UIsl IIOBBIIICHHUA YPOBHSA
nH(pOpMaIny; DKOJIOTUYECKOI'0 CO3HAHUS HACEJICHUSL.

- HUCIOJIL30BAaTh SKOJIOTUYIECKUE Brnageer mertomamu  mpoBeieHUsI
METOAbI MCCICIOBaHUs B MPHUPOJIHBIX 9KOJIOrMYCCKUX HCCIICI0BAHN;
Y UCKYCCTBEHHBIX IKOCHUCTEMaX. HaBBIKaMHU OIPEAEIICHUS POJIX YEI0BEKa
(IIK-4): B o0ecrieyeHnn CTaOMIILHOTO
- HUCII0JIb30BaTh IKOJIOTUYECKUE (yHKIIMOHUPOBAHUS MOy I,
METOABI UCCIENOBAHUS B IIPUPOJHBIX 9KOCHCTEM, onocdepsr; MCTOAaMHU
1 UCKYCCTBEHHBIX OMOCHCTEMAX; OIIPpCACIICHUC OCHOBHBIX
- PUHUMATH pelIeHus (aKTOIOTUYECKHX HOKa3aTesen
MPAKTUYECKOTO XapakTepa C IICNIbI0 9KOJIOTHH;, HaBBIKAMH, HEOOXOJUMBIMHU
3KOJIOTHYECKOM OITHMH3AILUU JUISL OCBOECHHUSI TEOPETUYECKUX OCHOB U
MIPUPOAOIIOJIL30BAHUS; METOJI0B 9KOJIOTHH; METOIaMHA
- IPUMCHATHb 3HAHUS DKOJIOTMYECKHUX JIaHUPOBAHUA u IpOBEACHUA
3aKOHOB (GYyHKIIMOHUPOBAHUS JKOJIOTUYECKUX HCCIICTOBAHUMN.
IIPUPOJHBIX DKOCUCTEM JIE:

IMOBBIIICHHUA YPOBHSA 3KOJIOTMYCCKOI'o
CO3HAaHUs HACCICHUA.

Baagern
(OIIK-3):

- METOJAaMH MPOBEICHUS He ocBoun copep:kaHue QUCHUILIMHBL,
JKOJIOTHYECKUX UCCIICIOBAHMI; OCHOBHBIE MOHSTHS, TEPMUHBI U 3aKOHBI
- HaBBIKAMHM  ONpPEICJICHUS POJIH OpraHu3aluu HaJIOPTaHU3MEHHBIX
YyenoBeKa B obecrieueHUn OmocucTeM; KOMIIOHCHTBHI JIECHBIX H
CTaOMIIBHOTO (YyHKIIMOHUPOBAHUS ypOOIKOCUCTEM:  PACTHTEIBHBIN
MOMYJISIIHIMA, SKOCHCTEeM, OHOChepsl; He 32YTEeHO | )KUBOTHBII MHp, TIOYBBI; CBOMCTBa
— METOJaMH OIPEJECICHNE OCHOBHBIX] JECHBIX  DKOCHUCTEM; HE yMeer
(baKTOJIOTUYECKUX MoKazaTesiei BBITIOJHATH TTOUCK u aHaIu3
DKOJIOTHH. He00X0TUMOi HAay4YHO-TEXHUYECKOU
(1IK-4): nH(popmaIuu.

- HaBBbIKaMH, H€O6XO)II/IMBIMI/I JJISL
OCBOCHHSI TEOPETHUUYECKHX OCHOB H
METOJIOB PKOJIOTHH;

- METOJaMH [JIAHUPOBAHUS H
HpOBe)IeHI/ISI 3KOJIOTHUYCCKUX|
HCCIIEJOBAHUM.

4. MeToanyeckne MaTepuajbl, ONpeAesiomine TNpPouelypbl OLEHUBAHUS 3HAHMIA,
YMeHMUii, HABbIKOB U OMNBITA 1eSITeJIbHOCTH

Juctummaa  OxpaHa TpUPOJABI  HampaBliecHa Ha (GOPMUPOBaHHWE Y  OOyYarOIIUXCS
HKOJIOTHUECKOTO  MHPOBO33PCHUSI Il TPUHATHS HAYYHO OOOCHOBAHHBIX pEIICHUH B
MPUPOJIOOXPAHHON JESITENFHOCTA TPU MPOSKTUPOBAHUM TPEIANPUATHH, W3YYCHHE OCHOBHBIX
TIOHSATHH O B3aMMOJICHCTBHHU JKUBBIX CHCTEM C OKpYIKalOIIeH Cpe/lol Ha YPOBHE OCOOH, MOITYJISITUH
¥ DKOCHCTEMBI; YCBOCHHE OCHOBHBIX MTPOIIECCOB B )KUBBIX CHCTEMaX, HX MPOUCXOXKICHUE, PA3BUTHE
U pa3zHooOpa3ue; 03HAKOMIICHHE C OCHOBHBIMHU TJI00QJTbHBIMU U PETUOHATBHBIMH DKOJIOTHUECKUMHU
po0JieMaMu, IPUIUHAME X BOZHUKHOBEHUS; MTOJIyICHNE HABBIKOB ONPEICIICHUS POJIH YSIOBEKA B
obecrieueHnH CTaOUILHOTO (PYHKIIMOHUPOBAHUS MOMYJISAIINMA, SKOCUCTEM, OHOChEPHI.

W3ydeHne QUCIUILTUHBI SKOJIOTHS U OXPaHa MPUPOJIBI TIPEyCMaTPHBACT:
— JICKIUH,

— nabopaTopHbIe pabOTHI,

— CaMOCTOSITENBHYIO PabOTy 00yUYarOIINXCS;
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— 3ayer.

B xome ocBoenus pazgena 1 Ponb 5koj0ruM B COBpEMEHHOM OOIECTBE. DKOCHUCTEMBI
CTYJCHTHI JJOJKHBI YSICHUTH MIPEAMET U 3a/1a4d SKOJIOTHH, OPTaHU3M U (DaKTOPHI CPEJIbI, IKOJIOTHIO
MOMYJISIUM, TOHATHUA JKOCHCTEM, HX pa3BUTHE, CyKIeccuH, Ouochepy Kak I0OATbHYIO
HKOCHUCTEMY.

B xone ocBoenus pasznena 2 3arpsisHEHHE OKPY KaloIeil cpeibl CTYICHThI JOKHBI YACHUTh

MPUYUHBL 3arps3HEHHUST aTMOC(EpHOro BO3MyXa, CHUKCHHS 370POBBSI UEJIOBEKA, TJI00ATbHBIE
HKOJIOTMYECKUE TTPOOIIEMBI.
B xone ocBoenust pasnena 3 Meponpustsi 1o 3aluTe OKpYKaromiel cpeabl. MexayHapoaHoe
COTPYIHHYECTBO CTYACHTHI JOJIKHBI YSCHUTh OCHOBHBIEC HANPABJICHHS CO3JaHMSI MaJOOTXOAHBIX U
pecypcocOeperaonmx TeXHOJIOTHH B PAa3IUYHBIX OTPACIAX MPOMBIIUIEHHOCTH, WHXCHEPHbIE U
OpraHMU3aI[OHHBIE MEpPONPUATUS IO 3alIUTE OKPYXKAIOIIEH Cpelbl OT 3arpsi3HEHUsl, OYUCTKY
IPOMBIIIICHHBIX BBIOPOCOB M COPOCOB, MOHATHE O IPABOBOM OXpaHE OKPYXKAroIIeH cpembl,
OCHOBHBIE NPHUPOJIOOXPAaHHBIE 3aKOHBI P®, 3KOHOMHUYECKHME MEXaHHU3Mbl 3aIIUTHl  MPUPOJAHOMN
Cpeabl, MeXIyHAPOJHOE COTPYIHUUECTBO B OOJIACTH OXPaHbI OKPYKAIOMICH CPEIIbL.

B npornecce uzydenus AUCHUIUIMHBI PEKOMEHIYETCSI Ha IEPBOM dTare oOpaTuTh BHUMaHHE
Ha (akTOphl, OOYCIABIMBAIOIIAE SKOJOTUYECKHE MPOOJIIEMBI, JKOJIOTUYECKUE MPOOTIEMBI
r7100aJbHOTO XapakTepa.

OBnajicHre KITIOYCBBIMU MTOHSITUSMH SIBIISIETCS OTIPEACTISIONTIM B OCBOSHUH TUCITUTUIAHBI.

[Ipy moAroToBke K 3adeTy peKOMEeHAyeTcsi oco0oe BHUMAaHHE YACTUTHb CIEAYIOLUIUM
BorpocaM: 1. Dkocucremsl; 2. buocdepa; 3. DKonorus momyJIsSIHid.

B npomecce mnpoBeneHus 11abOpaTOpHBIX pPAOOT MPOMCXOAUT 3aKpeIIeHHE 3HAHUH,
¢dbopMHpoBaHUE YMEHHI U HABBIKOB pEAJIM3AIK MPEJICTABICHHUS 00 HKOJOTHUECKUX MpodIemMax u
croco0ax X ycTpaHEeHHUs.

CamocrosaTenbHyI0 paboTy HEOO0XOIMMO HAYMHATH C TOBTOPEHMS JIEKIIMOHHOTO Kypca,
METOJIMYECKUX PEKOMEH Ialuii J1abopaTOPHBIX padoT.

B mporecce KOHCY/bTAIlMK C MPETNOAaBaTeIeM HEOOXOAUMO MOATOTOBUTh MaKCHMAJIbHOE
KOJIMYECTBO BOIIPOCOB, BOSHUKAIOIINX B MIPOLIECCE OCBOCHHUSI TUCIUTUINHBI.

PabGora ¢ nuTeparypoil sBISIETCS BaKHEHIIMM 3JEMEHTOM B TIOJYYEHMHM 3HAHUU II0
nucrumuae. [Ipexae Bcero, HEOOX0AMMO BOCIIOJIB30BATHCS CIIMCKOM PEKOMEHIYEeMOil 1o JaHHON
JTUCIUIUIMHE JUTEepaTypoid. J|OMONHUTENbHBIE CBEICHHS O M3y4aeMbIM T€MaM MOXKHO HAWTH B
nepuoauyeckoit neyatu u UHtepuere.

[IpemycMOTpeHO TPOBEJCHHWE ayAUTOPHBIX 3aHATUN (B BUAC JICKIMOHHBIX 3aHATHU,
71a00paTOPHBIX pabOT) B COYCTAHUH C BHEAYIUTOPHOMU pabOTOM.
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IIpunoxenune 2

AHHOTAIUA
pa6oueii nporpaMMbl TUCHUNIMHBI
OxpaHa npupoabI

1. Heas u 3a1a4u AMCHUTLUIMHBI

Llenpro M3y4YeHMsT NTUCHUIUIMHBI SBISETCS: (POPMHUpPOBAHUE y OOYYAIOMIMXCS IKOJIOTHYECKOTO
MHUPOBO33PEHUS Ui TPHHATUS HAYyYHO OOOCHOBAaHHBIX pEHICHWH B TMPHPOJOOXPAHHOM
NeATeILHOCTH TIPU MPOSKTUPOBAHNY TIPEIIPHUSITHH.

3amauamMy M3y4YEeHUS AUCIUTUTUHBI SBIISIOTCS:
- U3Y4YHTh OCHOBHBIC MOHSTHS O B3aMMOJCHCTBHM >KUBBIX CHCTEM C OKpY’KaloIled cpemoil Ha
YpOBHE 0COOHM, TIOMYJISIIMNA U SKOCHCTEMBI;
- YCBOUTH OCHOBHBIE TIIPOIECCHl B JKUBBIX CHUCTEMax, HMX MPOHCXOXKICHUE, pa3sBUTHE WU
pazHooOpasue;
- O3HAKOMHUTHCS C OCHOBHBIMH TJIOOATBHBIMHA M PETMOHAIBHBIMH JKOJOTMYECKUMH TPOOIIeMaMHu,
NPUYHMHAMY X BOSHUKHOBEHHS,
- TOJYYHTh HABBIKM OMNpPEAETCHUS pOJIM  4YeJOBeKa B  OOECIeYeHHH  CTaOMIBHOTO
(bYHKIMOHUPOBAHUS TOMYJISIINAN, SKOCHCTEM, Onochepsl.

2. CTpyKTypa THCHUIJIMHBI

2.1 Pacnipenenienne TPYAOEMKOCTH IO OTAEIbHBIM BHAAM Y4E€OHBIX 3aHATUN, BKIIIOYas
caMmocTosTeNbHY0 padoty: JIk-4 yac.; JIP — 6 yac.; CP-94 yac.

OO01as TpyA0eMKOCTh TUCHUIUIUHBI cocTaBiseT 108 yacoB, 3 3a4eTHBIX €AMHUILIBI

2.2 OCHOBHBIE pa3/ieibl JUCIUTUIAHDI:

1 — Ponb 5K0NIOTHMU B COBPEMEHHOM OOIIECTBE. DKOCUCTEMBI
2 - 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl
3 - MepomnpusTus 1o 3aluTe OKpysKarolei cpepl. MexxaIyHapoIHOe COTPYAHUYECTBO

3. Ilnanupyemble pe3yJbTaThl 00y4eHHs (MepeYeHb KOMIETCHIINH)

[Tporiecc n3yueHns QUCIUTUIMHBI HAIPABJICH Ha (POPMUPOBAHHE CIIEAYIONIMX KOMITETCHIINA:
OIIK-3 - roTOBHOCTb NPUMEHSTH B NMPAKTUYECKON AEATENBHOCTH NMPUHLUIBI PALMOHAIBHOTO
WCIIOJIB30BAHUS IIPUPOHBIX PECYPCOB U 3AIUTHI OKPYKAIOLIEH CPENIbL;

I1K-4 - roToBHOCTP OOOCHOBBIBATH NPUHATHE KOHKPETHOTO TEXHUYECKOTO pELICHUs MpU
pa3paboTKe TEXHOJOTHYECKUX IPOIECCOB W W3MACIHA, a Takke BBIOMPAaTh TEXHUYECKUE
CpeACTBA M TEXHOJIOTUH C YYETOM 3KOJIOTMYECKHUX MPOLIECCOB UX MPUMEHEHHUS.

4. Bua npoMesKyTOYHOM aTTeCTALUM: 3a4EeT
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IIpunoxenune 3

Ilpomokon o 0ononHeHUsAX U UZMEHEHUAX 6 PAdoUell npozpamme
Ha 20 __ -20 yueonwlit 200

1. B paGouyto nporpammy o AUCHUIUIMHE BHOCSTCS CIEAYIONIUE JOMOTHEHUS:

2. B pa60qy10 nporpaMmy 1o AUCHUIIMHE BHOCATCA CJICAYIOINE N3MCHCHUA !

[TpoTtokon 3acenanus kadempbr Ne OT« __ » 20 r.,

(paspabomuux)

3aBenyrouwmii kadenpoii

(noonucs) (D.1.0.)
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[IporpaMMa coctaBieHa B  COOTBETCTBHUM €  (eepalbHBIM  TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM BBICIIET0 OOpa30BaHMs IO HAINpaBlIeHHIO MOAroToBKH 35.03.02.
TexHomoTHs J1€CO3aroTOBUTENBHBIX U JIepeBOIiepepadaThIBAIOIIMUX MPOU3BOJCTB OT « 01 » OKTAOPs

2015 . Ne 1082

st Habopa 2015 roaa: u yueOubiM mwianoMm @I'BOY BO «bpl'Y» nis 3a04unoil hopmbl 00yueHHs

oT «04» nexabps 2015 r. Ne 770

st Hadopa 2016 roga v yue6HsM mianoMm OI'BOY BO «bpl'V» st 3aounoit popmbl o0yueHHs

ot «06» nroHa 2016 1. Ne429

st Hadopa 2017 roga v yue6HbM 1anoM @I'BOY BO «bpl'V» st 3aouHoi Gpopmbl 00yueHHs

ot «06» mapta 2017 r. Nel25

st Hadopa 2018 roga v yue6usM mwianoMm O@I'BOY BO «bpl'V» st 3aouHoit popmbl 00yueHHs

oT «12» mapta 2018 1. Nel130

[Iporpammy cocraBmiI:

HyBaHOBa Ombra AHaTOJ'IBGBHa, JOICHT, K.C-X.H.

Pabouas mporpamma paccMoTpeHa 1 yTBEpKIAeHA Ha 3aceqannu kadeapsl BullJIP

oT «25» nexadps 2018 r., npoTokon Ne 8

3aBenyroumii kadeapoit BullJIP B.A.VBanoB
COI'NTACOBAHO:

3aBeayronuil BeIycKaromen kapeapoun B.A. UBanos
Jupexrop OubIMoTeKH T.®. CotHHK

PaGouas mporpamma ono6pena meronudeckoii komuccueit JIIID ¢akynbrera

oT «27» nexabpsa 2018 r., npotokon Ne 4

[Ipencenarens MeTOAMYECKON KOMUCCHH (paKyIbTeTa C.M. Ceipomaxa
COTI'JTACOBAHO:

Havansuuk

y4eOHO-METOIMUECKOTO YIIPaBICHUS I'.I1. Hexesen

Perucrpanuonssii Ne
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