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IMacnopT ¢poHIa OLIEHOYHBIX CPEACTB

Tabmuma 1
Monyne qucuuniauasl | DopMupyeMbie KOMIETEHITHH Onenounbie KomuuectBo
WIN UX 9aCTU MaTepuaibl U CPeACTBa
OIIK-1. Crioco6eH pemiath TectupoBanue 20
TUTIOBBIE 3aa9H
Paszmen 1. Dxosorus ! "
npo¢eccroHaIbHON
KaK HayKa.
. JeSITEIbHOCTH Ha OCHOBE
B3aumoneiicteue .
3HAHHUI OCHOBHBIX 32KOHOB
OpPraHHU3MOB U CPEJIbI.
MaTEeMaTUYECKUX U
DKOJIOTHYECKHE
€CTECTBCHHBIX HAyK C
(dakTOpbl, 0COOEHHOCTH
2 IpUMEHEHUEM
WX BO3JICHCTBUS HA
nH(OpPMAITMOHHO-
JKUBBIC OPTaHU3MBI.
KOMM YHUKAIIHOHHBIX
TEXHOJIOTHUM.
OIIK-1. CriocobeH pemniath KomtoxkBuym 35
TUTIOBBIC 3aa9H
npo¢eccroHaIbHON TectupoBanue 40
Pa3znen 2. DxocucTeMBl | IeATEIbHOCTH Ha OCHOBE
1 OMOreoIeHO3bI, X 3HAHUM OCHOBHBIX 3aKOHOB
Tpoduueckas MaTeMaTUYECKUX U
CTPYKTypa. YueHue €CTECTBEHHBIX HAyK C
B.N. Bepuanckoro o IIPUMEHEHUEM
ouochepe. ynkuuu UH(pOPMAIMOHHO-
JKUBOT'O BEILIECTBA. KOMM YHUKAIIHOHHBIX
TEXHOJIOTUM.
YK-8. CriocobeH co3naBath u TectupoBanue 40
MOJJICP)KUBATH B
MOBCETHEBHOM KU3HU U B
npo¢eccroHaIbHON
Paznen 3. [lpupoaHbie | A€ATEILHOCTH O€30MacHbIe
pecypchl, ux YCIIOBHUSI )KU3HEACITEIbHOCTH Omnpoc 12
KJIACCH (PUKAITHSI. JUTSL COXPAHEHUS IPHPOTHON
PecypcHble ITUKIIBI. cpensl, obecreyeHus
AHTpONOreHHOe YCTOHYHMBOTO Pa3BUTHS
BO3/ICHICTBHE HA o011ecTBa, B TOM YHCIIE TPU
OKPY’KaOIIyI0 yrpo3e U BOZHUKHOBEHUU
IPUPOIHYIO CpEny. YPE3BBIYANHBIX CUTYalluH U
ATPOIKOCUCTEMBI, KX BOCHHBIX KOH (DIIMKTOB
(GYHKIIMOHUPOBAHUE B
ycinoBusix TexHorenesa. | OIIK-3 CnocoOeH co3agaBath
U MOJJIEP’KUBATh O€30MacHbIe
YCJIOBHSI BBITTOJTHEHUS
MIPOM3BOICTBEHHBIX
IIPOLIECCOB.
Paznen 4. [TKoc-1 CnocoGen Komnoksuym 35
Oxonoruzanus pa3paboTaTh CHCTEMBI

CEJILCKOI'0 X035 CTBA.

MEPOIPUATUH 110




TEMBI 3EMJIE/IEIIHSL.
HopmupoBanue

Cpenbl.

AJ'ILTepHaTI/IBHBIC CHUC-

KayecTBa OKpY Karouen

MPOU3BOACTBY MPOAYKIIHH

TectupoBanue 20

TEXHOJIOTMYECKOT0 MpoIecca
IIPOU3BOJICTBA IPOYKIUU
pacTEeHUEBOICTBA

pacTeHUEBOICTBA
[TIKoc-2 CriocobeH yrnpasiisiTh NuausunyanbHoe 5
peanu3ainuen 3aJlaHUE

1 OHEHOYHBIE MATEPUAJIbI, HEOBXO/JUMBIE J1JIs1
OIIEHKM 3HAHU, YMEHUI U HABBIKOB JIEATEJIbHOCTH
B ITPOLHECCE OCBOEHMSA JNCIUIIVIMHBI
Mopayas 1. JxoJiorusi kak Hayka. BzanmopeiicTBue opraHu3MoB U cpebl. JKOJIOTHYECKHe

(l)aKTOpLI, 0COOEHHOCTH HX BO3/eliCTBHUA Ha KUBbIE OpraHu3mMal.

Tabmuna 2.1 — ®opmupyembie KOMIIETEHIIUU

Kox u nanmenoBanue

KO[[ U HAMMCHOBAHUC MHUKATOPA

OneHouHbIE MaTEpUAIIBI

KOMITETEHIIUU JIOCTUKEHUSI KOMITETEHIIUU U Cpe/cTBa
(4acTu KOMIIETCHIIUH)
OIIK-1. Criocoben JleMOHCTpUpPYET 3HaHHE OCHOBHBIX 3aKOHOB Ompoc
pemaThb TUIIOBLIE MaTeMaTH4YCCKNX, CCTCCTBCHOHAYYHBIX U TCCTI/IPOBaHI/Ie

3aJa4n
npodeccruoHanbHOM
JeSITeIbHOCTU Ha
OCHOBE 3HaHUH
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HayK C
MIPUMEHEHUEM
UH(GOPMAIMOHHO-
KOMM YHUKAIIHOHHBIX
TEXHOJIOT M.

obnrenpodeccuoHANBHBIX JUCITUTLIHH,
HEOOXOMMBIX JUISl PEIICHUS THITOBBIX 3a/1a4 B
00JIACTH arpOHOMHH.

Hcnonb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX U €CTECTBEHHBIX HAYK JUIS
pELICHHs CTaHIAPTHBIX 337124 B arPOHOMHH.

Moayasb 2. IkocucTeMbl U 0MOTeOleHO3bl, UX TPOodUYecKasi CTPYKTypa. Yuenue B.U.
Bepnajackoro o 0uocdepe. ®yHKIMHU KUBOTO BellecTBa.

Tabmuna 2.2 — @opmupyembie KOMIIETEHIIUU

KO,I[ 1 HAMMCHOBAHUC

KOI[ W HAMMCHOBAHHC MHIHUKATOpa

OHGHO‘IHBIG MaTepHralibl

KOMITETECHIIM U JIOCTHIKEHHUS KOMIICTCHIIMHU U Cpe/cTBa
(9acTv KOMIIETCHITNH )
OIIK-1. Criocoben JleMOHCTpUpPYET 3HaHHE OCHOBHBIX 3aKOHOB KomnokBuym
pelaTL TUIIOBBIE MAaTeMaTU4ICCKNX, CCTCCTBCHOHAYYHBIX U TGCTI/IPOBaHI/IC

3a/1a9u
npodeccruoHanbHOM
ACATCIIbHOCTU HA
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MAaTEMAaTUYCCKUX U
C€CTCCTBCHHBIX HAYK C
IMPUMCHCHUCM

o0mIenpodecCHOHATBHBIX TUCITUILIHH,
HEOOXOAMMBIX [UIsl PEIICHHUS THITOBBIX 3a/1a4 B
00JIaCTH arpOHOMHHL.

Vcronp3yer 3HaHUsT OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U €CTECTBEHHBIX HAYK JIJIsI
pelIeHHs CTaHIAPTHBIX 33724 B arPOHOMHH.




uH(pOpMaIMOHHO-
KOMM yHUKAIIHOHHBIX
TEXHOJIOTHUM.

Moayas 3. IIpupoanslie pecypcsl, uX kiaaccupukanus. PecypcHbie HUK/IbI. AHTPONIOTEHHOE
BO3/leiicCTBHE HA OKPYKAIOIYI0O IPUPOJHYIO cpeay. ATPO3IKOCHCTEMbI, UX (PYyHKIMOHUPOBaHHUE
B YCJIOBHAX TeXHOTeHe3a.

Tabmuna 2.3 — ®opmupyembie KOMIIETEHIIUU

Kon n HanumenoBanme Kon n HaumeHoBaHMe MHIUKATOpA O1LieHOYHBIE MaTEepUAJIbI
KOMIIETCHITNHT JIOCTH)KEHUS KOMIICTCHITUH U CpecTBa
(4acTu KOMITETCHIIUH )
YK-8. Cnocoben CriocobeH co3/1aBaTh U MOANCPKUBATH B NunuBuyanbHOE
cO3/1aBaTh U HIOBCEJIHEBHOM KM3HU U B IPO(ECCUOHATLHON | 3a1aHme
OJUICPKHBATD B JEATETBHOCTH OE30MACHBIE YCITOBHUS TecTHpOBaHHUe
[OBCEHEBHO Ku3Hu | KH3HCACATEILHOCTH /I COXpaHEHNS
1 B IPO(ECCHOHATBHOI MPHUPOHON Cpe/ibl, 00CCTICUCHHUS YCTONYHUBOrO
eATETBHOCTH pa3BuTHs 00IIECTBA, B TOM HHCIIE MPH yrpose
Y BOSHHKHOBEHUH YPE3BbIUAMHBIX CUTYAIUH 1
0e30MacHbIC YCIOBUS BOGHHBIX KOH(TUKTOR
JKU3HEAEATEIBHOCTH
JUISL COXPaHEHUS
MIPUPOAHON CpPEABL,
oOecreyeHus
YCTOWYMBOI'O Pa3BUTHS
00111eCcTBa, B TOM YK CIIE
MpU yrpo3e u
BO3HUKHOBEHUU
YpEe3BbIYANHBIX
CUTyalluil © BOEHHBIX
KOH(JIMKTOB
OIIK-3 Cniocoben Biaseer MeToaMu TIOMCKa 1 aHaJM3a Omnpoc
cOo31aBaTh U HOPMAaTHBHLIX ITPABOBLIX JJOKYMCHTOB, TCCTI/IPOBaHI/IC
IO AeP/KUBAT pernaMeRTHPYIOLINX BONPOCE! OXPAHBI TPyaa
Ge30macHbie YCIOBHS B CEJILCKOM XO3SHCTBE.
BBITIOJTHEHHUS
MPOU3BOJICTBEHHBIX
MPOIECCOB.

MOL[yJ'I]) 4. JxoJ0oru3anus ceJbCKOro xo3siiicraa. A.]'IbTepHaTI/[BHbIe CHUCTEMBI 3eMJUICAC/INSA.

HopmupoBaHne kauecTBa OKPYKaKOIIEH Cpeabl.
Tabmuna 2.4 — opmupyembie KOMIIETEHIIUU

Kon 1 HanmenoBanue

Koa 1 HaumMeHOoBaHUE UHAMKATOPA

O1ieHOYHbIE MaTepUalIbl

KOMIIETEHIINU JOCTH)KECHUSI KOMITETCHIIH U CpEe/CTBA
(4acTu KOMIIETECHIINH)
[TKoc-1 Cnocoben Brnaneer MmeTonaMu noucka u aHaiuza KomnoxkBuym
pa3paboTaTh CUCTEMBI | HHPOPMAILIUHU O CHCTEMaX 3eMJICIICIIHS U TectupoBanue

MEpPOIPUATUHI 11O
IIPOU3BOJICTBY
IPOAYKIUU

TEXHOJIOTHSIX BO3/1EJIbIBAHUS
CEJIbCKOXO3SMCTBEHHBIX KYIbTYP
YcTaHaBIMBaeT COOTBETCTBUE




pPacTEeHUEBOICTBA arpoiaHIIa@THEIX YCIOBUH TpeOOBaHUAM
CEJbCKOXO3SICTBEHHBIX KYJIBTYP IPH UX
pa3MeNeHn: Ha TEPPUTOPUHN
3€MJICTIONIb30BAHHUS
[TKoc-2 Cnocoben OcyuecTBiseT 00U KOHTPOJIb KonnoxkBuym
YIIPABIISATH peanu3anyy TEXHOJIOTHYEeCKOro npounecca | TectupoBanue
peanuzanuen MPOU3BOJCTBA MIPOLYKIIUU NHauBuyansHOE
TEXHOJIOTHYECKOT0 PacTEHHEBOJICTBA B COOTBETCTBUH C 3aaHue
rporecca pa3paboTaHHBIMH TEXHOJIOTUSIMU
IIPOU3BOACTBA BO3ACJIbIBAHU A CEIBbCKOX 035 CTBEHHBIX
MPOLYKIIUU KYJIBTYP
PacTeHNEBO/ICTBA

OneHo4HbIe MaTepuaJjJbl U CpeACTBA 1JIsl IPOBEPKU C(l)OpMI/IPOBaHHOCTI/I KOMIIeTeHIIMH

Moayasb 1. JkoJi0rusi Kak Hayka. BzaumoaeiicTBre Opranu3MoB U cpelibl. JKOJOTrHYeCKHe
(axTopbl, 0COOEHHOCTH UX BO3ACICTBHS HA KUBbIE OPraHU3MBbI.

DoHJ TECTOBBIX 3aJaHUH ISl TEKYIIEero KOHTPOJIsl 3HAHMIA:
Bvibepume 00uH npasuibHblii apuarm:

IIpocmpancmeo, éeuyecmeo u IHepus, OKpyHcaoujue Hcusvle OP2aAHUIMbl U OKa3vlearoujue Ha
HUX KaKoe-1uobo eo3oeiicmeue 3mo

+TOKpyXKaromas cpeaa

IKOJIOTUYECKUI (PaKTOp

9KOJIOTMYeCcKas HUILIA

cpena oOuTaHMs

Okpyxcarowan cpeoa, Komopas euje He USMEHUIACH NOO 6IUAHUEM 0€AMETbHOCHU Ye106€eKda,
COXPAHUNA C6OU eCHeCm 8eHHble CEOICH 6 HA3ZbIEACHCA

AHTPOIIOTHHOU

+1pupoaHOn

9KOJIOTUYECKOU

aOMOTHYECKOM

K pezynapuo-nepuoouueckum omuocamca paxmoput

rpo3a

+TIPUINB

BBIOTa

ITOPM

Daxkmopsl HeHCUBOTL NPUPOOBL HAZBIEAIOM CS

MIPUPOAHBIC

OHMOTHUYECKHE

+a0HOTHYECKHE

AHTPOIIOTCHHBIC

dDaxkmopbol, C8A3AHHbBIE C XO3AUCH 8CHHOIL 0eSAM EIbHOCM bIO Ue108€KaA HA3bIEAIOM CA
MPUPOIHBIC

OMOTHYECKHE

aOMOTHYECKH e




+aHTpONOreHHbIe
K anmponozennvim ghakmopam omuocamces
+CTPOUTEIIHLCTBO JOPOT
pacrpocTpaHeHHe CeMSH
aTMoc(epHOe JaBiIeHuE
BbINAa/IEHUE 0CAJKOB
Haubonvwee 3nauenue unmeHcugHoCmu paxmopa, eviuie KOMoOpo2o ciedyem 2udenn,
Ha3zvleaemcs
+MaKCUMyM
MECCUMYM
ONTUMYM
IpezeN BBIHOCIUBOCTH
3aKniouennblii MexHcoy HUNCHUM U 6EPXHUM NPeEOeIamu 6bIHOCAUCOCH U OUANA30H
UBMEHYUBOCMU NPEOCm asisiem cO00il
MaKCUMYM
HECCUMYM
ONTUMYM
+3KOJIOTUYECKYIO BAJICHTHOCTD
Opzanusmol ¢ HU3KOIL IKOI0ZUUECKOU 6ANIEHNMHOCHLbIO, NPUCNOCODIEHHbLE CYULECHI808AM Db 6
cpeoe ¢ y3Kum OUana3zoHom Koaebanus pakmopoe Hazvleaomcs
ABPUOUOHTHBIMU
YCTOWYHBBIMH
+CTEeHOOMOHTHBIMU
HE YCTONYMBBIMU
CmeHomepmMHbIMU AGNAIOM CA
+aHaHac
Oepesa
s0JI0HS
upra
Yacmb npupooHoil cpeodsl, OKPYHCAIOWAA HCUBbLE OP2AHUZMBL, C KOMOPOU OHU
e3aumooeiicmeyiom
OKpy’KaroIas cpena
9KOJIOTUYECKUI (PakTop
9KOJIOTMYECKasi HUILA
+cpena oOuTaHus
H3zmenarowuiica 3nemenm oKpysicarouieli cpeovl, vl3bl6aAI0UWUIL Y OP2AHUZMOE NPU CEOUX
NOGM OPHBIX UMEHEHUAX OMEENHbLE NPUCNOCOOUM eNIbHbLE IKO01020-PU3U0I02UYUECKUE
Peaxkyuu, Haca1e0CmeeHHO 3aKpPenIAIouUecs 6 npoyecce I80AI0UUU - IN O
OKpY’Karolas cpeaa
+3K0JIOTHYECKU PaKkTop
HKOJIOrMYecKas HUIIa
cpena oOuTaHHs
K enezannvim omnocamcesa ghakmopuol
HACTYIJIEHUE BECHBI
HACTYIUIEHUE yTpa
+rposa



MIPUJINB
Daxkmopwt HcUBOU NPUPOOLL HAZBIEAIOM CA

MPUPOIHBIC

+OnOTHYECKHUE

abuoTuyeckue

AHTPOIIOTCHHBIC

K ouomuueckum ghakmopam omnocamcsn

CTPOUTEIHCTBO I0POT

+pacnpocTpaHEHUE CEMSIH

aTMOC(EepHOE JaBJICHUE

BBITIAJICHUE 0CAIKOB

K abuomuueckum gpakmopam omnocamces

CTPOUTEIBCTBO 10POT

pacmpocTpaHeHue CEeMsH

+atMocdepHoe JaBieHNe

pacmpocTpaHeHue BpenuTeneit

Haumenvuwiee oonycmumoe 3Hauenue UHMEHCUGHOCMU (YAKMOPA, €20 HUNCHAS NPedenbHaAs
6eluuUHa, HUXICe KOMOPOIL cjiedyem 2udep Op2aHu3mMa, Ha3vleaemcs

MaKCUMYM

+tIecCUMyM

ONTUMYM

npe/es BBIHOCIUBOCTH

bnazonpuamnasn cuna eo3oeiicmeusn pakmopa nazvlieaemcs 30Hoil

MaKCHUMyMa

neccumyma

+onTHUMyMa

MpeIeJIOM BBIHOCIUBOCTH

Opzanuszmol, 001a0arouiue 0016 U0 IKOJ102UYECKOU 6ATICHIMHOCMbIO, CHOCOOHbIE K
Cyuiecmeo8anuio npu 00160l amnaumyoe Ko1e0anHus IK0J102U4eCKUx paxmopos
Ha3vlgaomcs

+3BpHOMOHTHBIMU

CTE€HOOUOH THBIMHU

YCTOWYHBBIMH

HE YCTONYUBBIMU

Depumepmuvimu A61A10MCA

(¢uHMKOBas MajbMa

+s10110H5

Koo pu

aHaHac

Tabmuna 3.1 — Kpurepuu orieHKH cOPMUPOBAHHOCTH KOMIIETEHIIHA

Kon n Kpurtepuu onenuBanus chopMrUpOBAaHHOCTH KOMITETCHIIHH
HalMEHOBaHHE (4acTy KOMITETEHIMH)
WHOUKAaTOpa Ha 6a30BOM YpPOBHE Ha IOBBIIIEHHOM YPOBHE
AOCTHKCHUSL COOTBETCTBYET OII€HKE COOTBETCTBYET OIIEHKE | COOTBETCTBYET OLICHKE
KOMIICTCHIIN A «YJOBJIETBOPUTEIILHOY «XOPOIIOY» «OTJINIHO»




(qactu 50-64% ot 65-85% ot 86-100% ot

KOMIIETEHI[UH ) MaKCUMAaJbHOro 0ajja | MaKCMMaJbHOIO Oayijla | MaKCHMaJbHOTo Oania
OIIK-1 3HAET OCHOBHBIC 3aKOHBl | 3HAET OCHOBHBIC 3aKOHBI | 3HAET OCHOBHBIC 3aKOHBI
JeMoHCTpHpYyeT MaTeMaTHYECKUX, MaTeMaTHYEeCKUX, MaTeMaTHYECKUX,
3HAHUE OCHOBHBIX €CTECTBEHHOHAYYHBIX U €CTECTBEHHOHAYYHBIX H €CTECTBCHHOHAYYHBIX U
3aKOHOB obmienpodeccnoHaNbHBIX | 00mIenpoeccnoHaNBHBIX | 00mIenpodecCHOHaIbHBIX
MaTeMaTHYeCKHX, JMCUMIUIMH, UCIIBITBIBACT | TUCLMIUIMH, IPUMEHSET | JMCUMIUIMH,  YCHEIIHO
€CTECTBEHHOHAYYHBIX | TPYIHOCTH C 9TH 3aKOHBI JUTSl PEIICHUS] | TIPUMEHSIET STH 3aKOHBI
7 NPUMEHEHHEM 3THX 3aj1a4 B arpOHOMUH C JUIL  pellieHus 3a1ad B
obuienpopeccHoHallb | 3aKOHOB JIS PELICHHSI HETOYHOCTSIMU. arpoOHOMHH.
HBIX JUCIIUIIIINH, 3a7la4 B arpOHOMMUHU. BnaﬂeeT HaBbIKaMU
HEOOXOAUMBIX IS NPUMEHEHUS]  OCHOBHBIX
peIICHUS TUIIOBBIX 3aKOHOB
3a7a4 B 00JacTi MaTeMaTHYeCKUX u
arpoOHOMUH. €CTECTBEHHBIX HAyK IS
Hcnone3yeT 3HaHUS pelIeHHs]  CTaHIApPTHBIX

OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK
JUTSL peTIeHUs
CTaHJAPTHBIX 33734 B
arpoHOMUH.

3aJla4 B arpOHOMMUU.

Moayanb 2. IKocHCTEMBI H OHOTE0I€eHO03bI, HX TPOo(HUecKasi CTPYKTypa. Yuenue B.H.
Bepnajackoro o 6uocepe. ®yHKuMH KUBOT0 BelleCTBA.

DoH/I TeCTOBBIX 3aJaHUI ISl TEKYIIEr0 KOHTPOJISA 3HAHUI 110 Teme:
Buvibepume ooun npasuvhviti sapuanm:

Mecmo, 3anumaemoe 6u0oM 6 duoyeno3e, 6KAI0Uaruiee KOMNIEKC €20 OUOUEeHOMUYECKUX
ceazeil u mpebosanuil K haxmopam cpeowt

OKpYXarolas cpeia

9KOJIOTUYECKUi hakTop

+OKOJIOTHYECKas HUIIIA

cpena oouTaHus

Co60oKynnocms nonyiayuil pazHvlx U008, COMECMHO CYUEeCM8YIOULAA 8 NPOCMPAHCHEE U
8pemeHU, 63aUMOO0eIIC BYIOUUX OPY2 C OPY2OM U CO CPEOOll HA3bIBAEH CA
CPYIIION

craeit

CTaJioM

+coob11ecTBOM

Coobuecmeo rHcueomHbIX HA3bI6ACM CA

MUKOIICHO030M

(buUTOIICHO30M

+30011€HO30M

MHUKPOOOLIEHO30M

Cooouwecmeo cpubvoe nazvieaemcs

+MUKOIIEHO30M

(bUTOIICHO30M

300L€H030M

MHUKPOOOLIEHO30M


https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%86%D0%B5%D0%BD%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80

Cogoxynnocmo Ha onpeodenenHoll Na10wa0u 3eMHOIL ROGEPXHOCMU (PYHKUUOHATLHO eOUHbIX
INNEMEHM 08 HCUBOU U HEHCUBOUL NPUPOObL IN O

ouoTor

OHOLEHO3

+0HOreoLeH03

duTorcHO3

Bepmuxansnoe pacnpedenenue opzanuzmos ¢ OuoyeHose xapaKmepuzyemcsa
+SIpPyCHOCTBIO

napasuieIbHOCTHIO

MO3aUYHOCTBIO

XaO0TUYHOCTHIO

Opzanu3mul cnocooHble UCNOIB308AM b HENOCPEOCHI8EHHO COTTHEYUHYIO IHEPUIO U
npeodpazoevieams ee 6 opyzue udbl IHEPLUU HAZLIBAIOM CA

+aBTOTpOhamMu

rerepoTpodamu

JIECTPYKTOpaMH

300(aramu

K pumogpacam omnocamcs

JMCHIIA, TUTP

+TKpPOJIUK, KOpOBa

KypHIia, BOJIK

MBIIIIb, ICTPEO

Ilnomosnonsie ycusomusle, nepeuyHvle XUUHUKU (KOHCYMEHmM bl 2 NOPAOKA) HA3bIEAIOM CA
¢utodaru

+300(aru

JIECTPYKTOPBI

HET MPaBUJIBHOIO OTBETA

Opzanu3smul, nepepadamuléaroujie Mepmesle 0CMAHKU HCUGOMHBIX U PACM EHUIL U HCUBYULUE 30
cuem IHepzul Pa3ioHCceHUs CAOHCHBIX OP2AHUYECKUX 6eUieCnE 00 NPOCHEeUX COeOUHEHUI U
HeOpP2aHu4eCcKuUX 6euecme Ha3vleaom cs

MIPOAYIICHTAMHU

KOHCYMEHTaMH

tpenyneHTaMu

HET MPaBWIBHOTO OTBETA

OmHnowenusn, npu KOMoOpPvIX 0OUH OP2AHUZM RUMAEMCA OPY2UM, NPUBOOA €20 K 2ubenu 6
meuenue KOpOmKo20 6pemMeHU HaA3bl8AIOM CA

cumMOuno3

napa3uTu3M

+XUITHUYECTBO

aHTHONO03

Opzanu3mul HeCnOCOOHbIE UCNOIL306AM b COTTHEUHYIO IHEP2UIO HENOCPEOCIM 6EHHO U
nompeonaouue ee 6 NPeodPa306aAHHOM 6UOE HA3BIEAIOM CA

IPOAYLEHTAMH

+KOHCYMEHTaMU

penylneHTaMu

HET MPaBWJIBHOTO OTBETA

Dopmbl cocyusecmeo8anusa Ui COHCUMeabCmea 0codell pa3Hplx U006, KOMopule 6 Mol uiu
UHOU CMeneHu 8b1200Hbl 00OHOMY UNU 000 UM 8UOAM IMO

+cuM6Om03

napasuTu3M

XUITHAYECTBO

aHTUOMO3



Yem Gonee noxorncu 6uovl 00pazom dHcu3Hu, NUMAHUEM, MeM CUIbHee MeHcOy HUMU
MYTYaJau3M

+TKOHKYPEHITHA

KOMMEHCaJIN3M

aHTHOHNO3

Tun e3aumoomnouienuii, KOmopbwlii 6b1200€H 00HOMY U Oe3pa3iuder Opyzomy 6uoy
MYTYyaJu3M

KOHKYPEHITUS

+KOMM EHCAJIU3M

aHTHOMO3

Xuwnuuecmeo nauboiee pacnpocmpaneno y

pacTeHuin

MHUKpPOOPraHU3MOB

+HACEKOMBIX

HET MPaBWJIbHOTO OTBETA

Dyukyus npeoodpaz06anus KOCMUYECKOU COTHEYHOU IHEP2UU 8 XUMUYECKYIO IHEPUI0
O0P2AHUYECKO20 6euiecnmea HaA3bleaemcs

1.razoBoi

+3HEpreTud ecKoi

KOHIIEHTPAIIM OHHOM

JIECTPYKTUBHOMN

Ooénacme pacnpocmpaneHus HcUu3Hu HA 3emjie HA3bl6Aen CA

muTocdepa

ruapocdepa

+6uocdepa

atMocdepa

DyuKyus pasnoxiceHus pacmumeIbHblX U HCUGOMHBIX 0CIMAHKO08, MUHEPAIUAUUU
O0P2AHUYECKO20 8euiecmea U nPespauieHus €20 86 KOCHoe Ha3bleaemcs

ra3oBoi

AHEPreTUYECKOU

KOHIIEH TPAII OHHOM

+1eCTpYKTUBHON

Buonozuueckuii kpyzosopom obecneuueaem

+HUPKYISIIUI0 XUMUYECKUX 3JIEMEHTOB MEXy MOYBOM, paCTEHUSMH, )KUBOTHBIMU U
MUKPOOpPraHu3MaMHu

00OMEH BeIeCTB MEXy Cylieii 1 MUPOBBIM OKEaHOM

HUPKYJSIIHUI0 XUMUUYECKUX JIEMEHTOB B ITPOMBIIILJIEHHOM ITPOU3BOJICTBE

HET MPaBWIBHOTO OTBETA

Coeoxynnocmu ocobeit 00H020 8U0A, 603HUKUIAA €CMeCHBEHHbIM Ny EeM UlU 6b16€0CHHAA
Yen08€KOM, 3AHUMAIOWAA 0 OUYI0 MePPUM OPUIO, 00140aI0WaA 2eHEeMUYe CKUM POOCH 80M,
npuHaoneHcauman K 00HOMY Ul HeCKOJIbKUM OU02e0UeHO3aM HA3bI6AEem CA
CpYIIOi

CTazoM

+nonynauuein

CHCTEMOH

I'pynnupoexu ocobeii 6Hympu nOnyaAyuU, OMAUYAIOWUECA OPY2 Om OPY2a 2eHemu4ecKu
Ha3vlearwomcs

TPYIION

cTaJioM

MONyJIsIuen

+MUKPOITOIY SN e

Coobwecmeo Mukpoo0oe6 nazvieaemcs



MMKOLIEHO30M
duToIeHO30M

300LICHO30M

+MUKPOOOIIEHO30M

Coobwecmeo pacmenuil Ha3vleaemcs

1 .MHUKOIIEHO30M

+¢uUTOIICHO30M

3001[€H030M

MUKPOOOLIEHO30M

Coobuecmeo pazHvix U008 HCUBLIX OPZAHUIMOE HA3BLIBACHICA

ouoron

+0HoI1IeHO3

OHOreoIeHO03

duToreHo3

03epo modcno nazeamo

OHOLIEHO30M

OHOreoIEHO30M

¢duTorIeHO30M

+3K0CHCTEMO

T'opuzonmanwvnoe pacnpeodesieHue op2anu3mMos 6 OUOUEHO3€e XapaKmepu3yemcs
SIPYCHOCTBIO

napaieIbHOCTBIO

+MO3aUYHOCTHIO

XaOTUYHOCTBIO

Opzanusmvl cROCOOHbBLE UCNOIB306AM b HENOCPEOCH 6EHHO COTIHEUHYI0 IHEPZUIO U
npeoéopaszoevieams ee 6 opyzue 6UObl IHEPZUU HAZLIEAIOM CA
+HOpOoAyLEHTAMHU

KOHCYMEHTaMH

penyueHTaMu

HET MPaBWJIBHOTO OTBETA

Pacmumenvnoaousie yxcueommuvle, Koncymenmaol 1 nopaoka nazvleéaromcs
+durodaru

300(ara

JECTPYKTOPBI

HET MPaBWJIBHOTO OTBETA

3amvikaom nuwiesyro yenwv, nepepadamuvléas 0CMaAHKU HCUBOMHBIX U PACM eHUTl, NPpespauias
op2aHuyecKue 0CMamKu 6 Heop2aHuuecKue geuiecmaeda

¢utodaru

300¢hara

+IECTPYKTOPHI

HET MPaBUJIBHOTO OTBETA

Ommnouwienus, K020a 00UH OPZAHU3M HCUBEH U NUMAEM CA 3d CUen OPY2020 OJIUmeIbHOe 6peMsl,
nOCmMeneHHo NPUGOOA €20 K 2ubeu uiu CUIbHO UCHOWAs HA3bl8AIOM CA
CUMOHO03

+tHapasuTu3M

XUIIHUYCCTBO

aHTUONO3

K 300¢azam omnocamcesn

+IMcuna, TUrp

KPOJIMK, KOpOBa

KypHIla, BOJIK

MBIIIIb, ICTPEO



B3zaumoomnowenusn 6u0os, kocoa npooyKmul Hcu3HedeAmeabHOCMmu 0OHUX OP2AHUIMO8
6bI3b16AIOM 2UDETb UU YZHEM EHUE OP2AHUIMO8 OPY2020 8UOA IM O

CUMOHO03

napa3uTu3M

XUITHAYECTBO

+aHTHOHO03

B3aumoevizcoonoe, yacmo neodxooumoe cocyujecmeoganue 0coodeil pazHvlx U008 Imo
+Mytyanusm

KOHKYPEHITUS

KOMMEHCAJIN3M

aHTHOMO3

Tun s3aumoommnouienuii, Komopbulii 6e3pa3nuyen 00HOMY U 8pe0eH OPY20My Uy IMO
MYTYaJu3M

KOHKYPEHITUS

KOMM€EHCAJIN3M

+aHTHOHO03

Anmuobuos ecmpeuaemces y

JKMBOTHEIX

+MUKPOOPTaHU3MOB

HAaCEKOMBIX

HET MPaBUJIBHOTO OTBETA

DyuKyus muzpayuu u nPeepaAuieHuUU 2a308, 00ecneueHus 2a306020 COCMAsa U OUHAMUKU 24306
ouocgepul nazvieaemces

+Ta30BOMH

SHEPreTUYECKOU

KOHIIEH TpaI[M OHHOM

JeCTPYKTUBHOU

B cocmae ouocghepuvl 6xooum éca

muTocdepa

+ruapocdepa

aTMocdepa

HET MPaBWIBHOTO OTBETA

Dyukyus uzenekamov u3 OKpyHcarouieil cpeovl U HAKANIUGAMb OUOZEHHbLE IJ1eMEHM bl
Hazvigaemcs

ra3oBou

SHEPreTUYECKOn

+KOHIIEH TpaI[i OHHOU

JeCTPYKTUBHOU

1100 2eono2uueckum Kpy2080pomom NOHUMAIOM

HUPKYJIAIHAI0 XUMUYECKUX 3JIEMEHTOB MEXK/y ITOYBOM, paCTEHUSIMHU, )KUBOTHBIMU
+00MEH BEIIECTB MEXIY Cyllied 1 MUPOBBIM OKEaHOM

MUPKYJISIHAI0 XUMUYECKUX JICMEHTOB B IIPOMBIIILIEHHOM ITPOU3BOJICTBE

HET IPaBUJIBHOIO OTBETA

Tabmuna 3.2 — Kpurepuu orieHKH cOpMUPOBAHHOCTH KOMIIETEHIIMH

Kon u Kputepuu orenuBanus cOpMUPOBAHHOCTH KOMIIETEHITHH
HAaNMEHOBaHHE (4acTu KOMITETEHIINHN)
WHIUKATOpa Ha 6a30BOM YpOBHE Ha MOBBIIIIEHHOM YPOBHE
AOCTHIKCHHUSI COOTBETCTBYECT OILICHKEC COOTBETCTBYET OILICHKE COOTBETCTBYET OIICHKEC
KOMIIETEHIIU U «yJOBJIETBOPUTEILHOY «XOpOLIOY» «OTIIUIHO»
(4actm 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIMH ) MaKCUMAaJIbHOro 0ajijja | MakCMMaJbHOrO Oajijla | MaKCHMaJbHOro 6asa




OIIK-1
HemoHcTprpyer
3HaHWE OCHOBHBIX
3aKOHOB
MaTeMaTUYeCKHX,
€CTECTBEHHOHAYTHBIX
"
obmmemnpodeccronans
HBIX JTUCIUILIINH,
HEOOXOIUMBIX I
PEIICHUS THITOBBIX
3a/1a4 B 00JacTu
arpoOHOMUH.
Hcnonb3yeT 3HaHus
OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKuX U
€CTECTBEHHBIX HayK
JUTSL peIeHust
CTaH/IAPTHBIX 33]1a49 B
arpoOHOMUH.

3HAET OCHOBHBIC 3aKOHBI
MaTeMaTHUYCCKHX,
€CTECTBEHHOHAYYHBIX U
o01menpodeccuoHaTBHBIX
JMCIILIAH, UCIIBITHIBAET
TPYIHOCTH C
MPUMEHEHUEM STHX
3aKOHOB ISl PEIIICHUS
3aj]1a4 B arpOHOMUH.

3HAET OCHOBHBIC 3aKOHbI
MaTeMaTHUYCCKHUX,
€CTECTBEHHOHAYYHBIX U
o01IenpodecCHOHATEHBIX
JUCIUILIAH, TIPUMEHSIET
9TH 3aKOHBI JISl PEIICHUS
3aj1a4 B arpOHOMUH C
HETOYHOCTSIMH.

3HAeT OCHOBHBIC 3aKOHBI
MaTeMaTHUYCCKHUX,

€CTECTBEHHOHAYYHBIX U
o01enpodeccuOHATBHBIX
JTUCIMIUIAH,  YCIICIIHO
NPUMEHSET 3TH 3aKOHBI
JUIA  pelieHds 3a1ad B

arpOHOMUH.
Bnaneer HaBBIKaAMU
MPUMEHEHUSI  OCHOBHBIX
3aKOHOB

MaTeMaTHYECKUX Hu
€CTECTBEHHBIX HAYK JJIs
peIHeHI/ISI CTaHllapFHBIX

3aaa4 B ar pOHOMUH.

1 .IIpeamer u 3a7a4u 3KOJOTHH U arpO3KOJIOTUU.

BOITPOCHI JIAA KOJIVIOKBUYMA 1

2. VcTopust pa3BUTHS SKOJIOTUH.

3.IlonsTHe o cpene.

4.Oxonmornyeckue GakTOPhl, X KiIacCU(UKALINS.

5.0co0eHHOCTH BO3ACHCTBHSI KOJIOTMUECKUX (PaKTOPOB Ha OPraHU3M.
6. B3aumoneiicTBre SKOIOrHYECKUX (PaKTOPOB.
7.1lonynsAnus, ee CBOMCTBA: YACIEHHOCTD U INIOTHOCTh, CMEPTHOCTDh U POXKAAEMOCTb, POCT U

pa3BUTHE.

8.buoreno03, 0cOOEHHOCTH CTPOCHHUS MHUIIEBBIX LEneil.
9.Pacnipenenenue >kUBbIX OPraHU3MOB B OMOI€0I[€HO3€.
10. Baxkneiiime GpopMbl B3aUMOOTHOIIEHUH MEXIY OpraHu3MaMu B OHOIIeHO3€:

CumM0Omo03, mapazuTusM.

11.9kocuctemsl. [Tupamuael yrcesn, 6MoMacchl, SHEPTruu.
12.buoreoneHos, ero CTpykTypa 1 CBOMCTBA.
13.®OyHKIMOHUPOBAHUE SKOCUCTEM U OMOI€OL[€HO30B.

14. Tunel peakuuy opraHu3Ma Ha BO3JI€HCTBUE IKOJIOTHYECKUX (PaKTOPOB.

15.Ilonynsmus, ee BO3pacTHAsI U IIOJI0Basi CTPYKTYpPbl, HOIUMOP(GU3M, 3PP EKT IpyMIIbI.
16.Tunel NUIIEBBIX LIENEH.
17. Baxkueiiime GpopMbl B3aUMOOTHOIIEHUH MEXIY OpraHu3MaMu B OHOIIeHO3¢:
XUIIHAYECTBO, aHTHUOM 03, KOHKYPEHITHSI.
18.ITonyssanusa n Mukpononyaauuu. CtpaTterus NomyJIsaiuH.
19. Yuenue o 6uochepe. Ctpoenue u cBoiictBa 6uochepst
20. OyHKIMYU KUBOTO BEILIECTBA
21. 'eonoruveckuii 1 OMOIOTUIECKHUI KPYTOBOPOTHI OMOT€HOB
22. CTpyKTypHbIE €JMHHIIBI OMOIICHO30B

23. buoreoxuMu4ecKuii KpyroBopoT BOJIbI

24. buoreoxuMu4ecKuii KpyroBopoT yriepojia
25. buoreoxuMu4eckuii KpyroBopoT a3oTa

26. buoreoxuMu4ecKkuii KpyroBopoT KHCJIOpOIa




27. BuoreoXxuMu4eCKuii KpyroBopoT CEephl

28. buoreoxumudeckniit Kpyropopot docdopa

29. AnTpororeHHoe Bo3ieicTBue Ha Ouochepy.

30. buorexnocdepa.

31. Hoocdepa.

32. ITouBa, €€ 0COOEHHOCTH U CBOICTBA.

33. IlouBeHHO-OMOTHYECKHIT KOMITIIEKC.

34. buoreorneHoTHYeCKas NeATeIbHOCTh TOYBEHHON OMOTHI.
35. OyHKIIMOHABHAS POJIb MTOYBHI.

Monyns 3. Ilpupoansie pecypesl, HX Kiaaccuukanus. PecypcHble HUK/IbI. AHTPONOreHHOE
BO3/1eHCTBHE HA OKPY/KAIOULYI0 NPHUPOAHYIO CpeaAy. ArpoIKOCHCTEMbI, HX (yHKIIMOHUPOBaHH e
B YCJIOBHSIX TEXHOTCHe3a.

®oHJ TECTOBBIX 33IAHUI JJIS TEKYIero KOHTPOJIsi 3HAHUH 10 TeMe:
Bvibepume ooun npasunbHulii eapuanm:

Ilpupoonsie pecypcol, Komopble cO8EPUIEHHO HE 60CCIAHAGTUGAIOMC, UTIU 60CCMAHABTUBAIOMCA
3HAYUMmMENbHO MedNeHHee, YeM UOen UX UCHOJIb306AHUE Ue106eKOM HA3bIGAIOMCA

ucueprnaeMbie BO300HOBHUMBIC

+ucuepriaeMble HeBO30OHOBUMBIE

YCIIOBHO HEHCUEpIiaeMble

0e3yCII0BHO HercueprnaemMble

K ucuepnaemvim 60300H08UMBIM pecypcam OMHOCAMCA

He()Th, KAMEHHBIN YTrOJb

+1104YBa, PACTUTENbHOCTD, JKUBOTHBIH MU

CONTHEYHAS PAIMAIUsl, MOPCKHE TIPUITUBBI

BO3/1yX, BO/IA

Ilpupoonwie pecypcol, nompeodnenue KOmopuix He 6bl3bl6Aen UX UCHOWEHUA U He YXyOuldem ux
Kauecmaea HA3vlealomcs

ucueprnaeMble BO300OHOBHMBIC

rcueprnaeMble HEBO30OHOBUMBIC

YCIIOBHO HEHCUEPIIaEMbIE

+0€e3yCIIOBHO HEUcuepriaembie

K ycnoeno neucuepnaemvim pecypcam 0mHocames

He(Th, KAMEHHBIN YTrOJb

MI0YBa, PACTUTEIILHOCTD, JXUBOTHBII MHP

CONTHEYHAS PaJMaIlisi, MOPCKHE TPUITUBLI

+BO30YyX, BOJIa

Bepxnuii zopuzonm nouewl, 6 KOMoOpoOM UHMEHCUGHO RPOMEKAIOM BPOUECCHl NOUBO0OPA3OGAHUA, A
makice OUOIOUUECKOT AKKYMYTAUUU 2YMYCOBBIX GCULECHE U 30]IbHBIX ITIEMEHM 08, HA3bIBACMCS
+1eperHoiHO-aKKyMYJ I THBHBIN

MEePEXOIHBIN

MaTepHHCKas Iopoa

HET MPaBUJIBHOTO OTBETA

C060KynHoCb nepezHOUNHO-AKKYMYIAMUBHO20 U NEPEXOOHO20 20PU30HINOE HA3bIBACHICA
negochepa

+rymochepa

runpocepa

mTochepa

Ilpoueccovl cymugpuxayuu, kozoa noueeHHasn (ayna He3HaYUMeENbHA, 8 CUTLHOKUCAO0H Cpede 00pazyiomcs
AMUHOKHUCJIOTBI

T'YMUHOBBIE KHCJIOTBI

+(yIbBOKHCIIOTHI

HET MPaBUJIBHOI'O OTBETa



CogoKynnocmb npespauienuil u nPOCMpPAHCMEEHHbIX NEPpeMeuieH Ul 6elieCmaa Uil ZPYRnbl 6eUiecma,
APOUCXO00AUUX HA 6CEX IMANAX UCNOJIb308AHUA €20 YeT108€KOM INO

KPYT'OBOPOT BEILIECTB

+peCYpPCHBII LUK

MPOMBICIIOBBIM KOIACTP

HET MPaBUJIBHOTO OTBETA

Mukpoopzanuzmsl, cnocodHvle npeoopazoevléamsy 2a3000pa3HbLIL AMMOCHEPHBLIE a3om 6 yceosnemble 0
pacmeHuii coeOuHeHus, HA3bleaAOMCs

aBTOTpOodaMu

+nuazorpodamu

xeMoTpodamu

HET IpaBUJIBHOI'O OTBECTA

A3omepurxcamopwt, Komopbwie Hcugym  MKAHAX PACHEHUTl, HA3bl8AIOMCA
+CUMOUOTHYCCKUE

CBOOOTHOXHBYIIHE

aCCOLMaTUBHbBIE

HET NMPaBUJIBHOTO OTBETA

Ilpupoonwie pecypcol, Komopusle npu pauuoHAaIbHOM UCNOTb308AHUU MOZYM
60CCMAHABIUCAM bCA

+ucuepriaeMble BO30OHOBUMBIE

ycueprnaeMble HEBO30OHOBUMBIC

YCIIOBHO HEHCUEPITAEMbIE

0e3yCIIOBHO HEHCUepIaeMbIe

K ucuepnaemvim He60300HOBUMBIM peCcypcam OMHOCAMCA

+HeTh, KAMEHHBIN YT OJb

M0YBa, PACTUTEIHLHOCTD, YKUBOTHBIN MUP

COJIHEYHAs PafHalisi, MOPCKHUE MPUIIUBBI

BO3/1yX, BO/IA

IIpupoonsie pecypcol, nompeoieHue KOMopvlxX He 6bl3bl8ACHL UX UCHOULEHUA, HO YXYOUldem UX
Kauecmeo Ha3vlealomces

ucuepraeMble BO30OHOBHUMBIE

ycueprnaeMble HEBO30OHOBUMbIE

+yCJI0BHO HeHcueprnacMble

0e3yCIIOBHO HEHMCUepraeMbie

K 6e3ycnoeno neucuepnaemvim pecypcam omuocamcs

He(Tb, KAMEHHBIN YTrOJb

MOYBa, PACTUTEIBHOCTD, >KUBOTHBIH MU

+CoNTHeYHas paaualys, MOPCKUEe MPUIIHBBI

BO3/1yX, BOAA

Cnabo uzmenenHwlili HPOUECCOM NOYE00OPA30BAHUSA 20PU3OHIT NOUEI HA3bIEACHCA
MEPETHONHO-AKKYMYJIATUBHBIN

MEePEXOIHBIN

+MaTepUHCKas mopoaa

HET MPaBUJIBHOTO OTBETA

Tonwa noeepxnocmuplx 20pu30HmMOE cyuiu MowsHocmuio 1,5-2 m, m.e. 0o 2nyounsl NPOHUKHOBEHUA
OCHOGHOIL MACCbl KOPHEU PACHEHUIL, HA3bL6ACHCA

+nemochepa

rymocdepa

runpocdepa

ymuTochepa

IIpoyeccol cymuchuxkayuu, Koz0a 6 nNOYEAX co C1AOOWLENOUHOIL peaKyuell npeodaadaom 0ecmpyKmopbl,
0C00OeHHO 6ecno360HOUHbIE HCUBOMHDBIE U YEPBU, 00PA3YIOMCA

AMUHOKHUCJIOTHI

TYMHUHOBBIE KACIIOTBI

(yJIBBOKUCIIOTHI

HET MPaBUJIBHOI'O OTBETa



Peskoe cuusicenue yposcaiinocmu ¢. X. KyJibmyp npu 6eccMeHHOM 6030€1bl6AHUL UNU YACHIOM
6038pauienUl 00HO20 8U0A PACMEHUIl HA NPeXCHee noJle Ce60000POma, HPOUCXoOUm u3-3a
3arpsI3HEHUS

pa3pyLIeHHs

+II0YBOYTOMJICHUS

HET [TPaBHJIBHOTO OTBETA

A3zomghukcamopul, Komopboie He C6:A3aHbL C KOPHEBIMU CUCHIEMAMU PACMEHUTL, HA3bLEAIOM A
CUMOMOTHYECKHE

+CBOOOIHOKHBYIITHE

aCCOLMaTUBHBIC

HET MPaBHJIBHOTO OTBETA

Azomgpuxcamopul, Komopbsie odumarom 6 puzocghepe unu Ha NOGEPXHOCMU KOPHEl U IUCbEE,
Hasvlearomces

CUMOHMOTHYECKHE

CBOOOTHOXHBYIIHE

+acconuaTUBHEIE

HET [IPAaBHJIBHOTO OTBETA

Ilogvluenuio ypoena mupoeozo oKeana u 3amonaeHuIo 3HAYUmMeabHbIX NA0WAel Cyuu
cnocoocmeyem

r7100a1pHOE TOX0JIOJaHUE

YBEJIMYEHUE KOJIMYECTBA OCAIKOB

+HaKoIUJIeHHE B aTMOc(epe TeIITMYHbBIX T'a30B U MbUIN

Cucmema, Komopas He AGIAEMCA CAMOYRPAGIAIOUWLENCA, A NPEOCM ABNIAEH COOOU C/I0HCHDLIL
KOH210Mepam MHOMCECHEA NOOCUCH eM, KOM OPbIMU YRPAGIAem 4e106€K INO

o6uocdepa

Hoocepa

+3. ouorexHocdepa

Tecnas 63aumocen3b 3aKOHO8 NPUPOObL C 3AKOHAMU MbLUICHUA U COUYUATIbHO -IKOHOMUYECKUMU
3aKOHAMU XAPAKmepHa O

6uocdepsl

TeXHOChepbl

+HoOochepsl

ruznpocheps

Ilomepsa nnowadeit n1000POOHOIL NOUGHL 6 Pe3YIbmame 3amon1eHUs NPpu CMPOUm elbCm e
2UOPOIHEP2EMUUECKUX COOPYIHCEHUIL, NPOMBIULIEHHBIX NPEONPUAMUIL, HACENEHHBIX NYHKM 08 —
mo

+YHUYTOXKEHUE [TOYBBI

HCTOILEHU € TTOYBBI

pa3pyLIEHUE TOYBbI

3arpsi3HEHUE MOYBBI

Apo3us nouewt, 00yc06/1eHHASA b10YBAHUEM MENKUX YACHIUY NOUEHL 60 8PEMA CUTbHBIX
nopwvle0e éempa, nNvlbHOU Oypu HA3blEAEM CA

+ nedasus

abpazus

JUHENHAs

BOJHO-TIIIOCKOCTHAs

Apo3ua nouewt, 00yc106/1eHHAA NOBEPXHOCHHBIM CMbIEOM ROUEHL, KOMOPLLIL RPOUCX00Um NPU
6bINA0CHUU 3HAYUM EIbHO20 KOJIUYECM8a 0CAOKO08, HA3blEAem A

nedasus

abpazus

JTUHENHAs

+BOJHO-IIOCKOCTHAS

Paznuunsie 2azooopasusie, Hcuokue u meepovie XumMudecKue 3J1emMeHmsl U cOeOUHeHus,
nonaoaioujue é OKpysHcarou(yio cpeoy u 63aumooeiicmeyrujue ¢ ee KOMROHeHmamu — 3mo



CTallUaJbHO-IECTPYKIIMOHHOE 3arpsi3HEeHNe
+ XMMMUYECKOEe 3arpsi3HEHUE

napameTpudeckoe ((u3nIecKoe) 3arpsi3HEeHNe

Ouooruyeckoe 3arpsi3HeHne

Hapywenue npupoonvix 1andowiaghmos u neiizasceil, ypoanu3zayui— 3mo
CTallMaIbHO-IECTPYKIIMOHHOE 3arpsi3HEHUE

XUMHUYECKOE 3arpsi3HEHUE

napameTpudeckoe ((hu3nIecKoe) 3arpsi3HeHNE

+ 3CTEeTHYECKHIl Bpex

H3menenue kauecmeeHHbIX NAPAMEMPOE OKPYHcalouieil cpeodvl — Ino
CTaIMaIbHO-ECTPYKIIMOHHOE 3arpsi3HEeHUE

XUMHUYECKOE 3arps3HeHnE

+mnapamerpuueckoe ((pU3nIeCcKoe) 3arpsa3HeHHe

Ouonoruueckoe 3arpsisHeHne

H3zmenenue nanowagmog u IK0102uuecKux cucmem 6 npoyecce npupoOononb308aHus,
C6A3AHHOE C onmumu3ayuell nPupPoosl 6 UHMepecax ueaoeeKa— Mo
+cTrannanbHO-AECTPYKIUOHHOE 3arpsi3HEHHE

XUMHUYECKOE 3arps3HeHnE

napameTpudeckoe ((pu3nuecKoe) 3arpsisHEeHIe

Ouooruueckoe 3arpsi3HeHne

Ilpuyunoii épinadenus KUC10mMHBIX 00I4#cOell AGNAIOMCA 8bIOPOCHL 8 AMMOCPepy
+ra3000pa3HBIX OKHCIIOB

BBIXJIOITHBIX Ta30B

TEIUIMYHBIX Ta30B

bpeoHoB

Ooénacmp naweii nianemosl, 8 KOMOPOIL CYUWLECM YO JHCUBOE 6EULECM B0 U CO30AHHbLE
Yen06eKoM ypoano-mexnuueckue 00beKnbl, HA3bl86ACM CA

ouocgepa

+ OuotexHochepa

Hoocepa

Ilo svipasricenuro B.U. Bepnaockozo "muicnawan ooonouka' unu "cpepa pazyma' smo
ounochepa

+HoO0c(hepa

TexHoc(epa

ruapocdepa

CHudiceHue noY6eHH020 N1000POOUs (COOEPHCAHUA 2yMYCA, MUHEPATILHBIX I]1IEMEHNO0E) IMO
YHUUTOXKEHUE MTOYBBI

+THUCTOILIEHUE ITOYBBI

pa3pyIieHn e MOYBBI

3arpsi3HEHUE MTOYBBI

Ipo3usn nouswl, 00ycioeieHHan 00pyuwieHuem 0epezos peK u Opy2ux 6000emoe
nedasus

+ abpasus

JMHENHAs

BOJIHO-TIJIOCKOCTHAs

Ipo3usn nouswt, 00ycn061eHHAA PA3ZMBIBOM NOUGYL 8 2]IYOUHY, 00PA30BAHUEM 08DPAZ08,
Ha3zvleaemcs

nedasus

abpazus

+ IMHeHas

BOJIHO-TIJIOCKOCTHAs

Yacmuuku noviiu 6 ammocgepe, pasnuinvle npeomemvl 6 600€ u noyee — IMo



+ MEXaHHMYEeCKOe 3arps3HeHue
MHTPEIUCHTHOE 3arpsi3HEHHe
OMOLIEHOTUYECKOE 3arpsi3HEHHNE
¢u3nyeckoe (FIHEPreTUIecKoe) 3arpsa3HeHNe
1Llym, eubpayuu, yrompo3eyx, menno, uoumsle, UHPPaAKpacHole u yabmpoguonemossle
u3iyueHus, 3NeKmpoMacHUmMHsle noJs, paouauus — Imo
MeXaHHUYECKOe 3arpsi3HeHHe

WHTPEIMCHTHOE 3arpsi3HEHHE
OHOILIEHOTUYECKOE 3arpsi3HEHUE
+@usnueckoe (FHEepPreTuuecKoe) 3arps3HeHne
CogoKynnocmbu éeujecme, npucymcmeyiouux 6 61U02e0ueHo3e uyHcepoOHbIX emy Uil 6
KOJIu4ecmaeax, npesuliuiaouux ecmecmeeHHblil (hon— Imo
MEXaHHYECKOe 3arpsi3HeHHe
+UHTpEeIUEeHTHOE 3arpsi3HEHNE
OHMOIICHOTUYECKOE 3arpsi3HEHHE
¢dusnyeckoe (FHEPreTUIEcKoe) 3arpsa3HeHNE
Bo3oeiicmeue na cocmag u cmpykmypy nonyiAuUIl HCUvlxX Opeanu3IMo8, HACEIAIOUUX

6uozeoueH03— imo

MEXaHUYECKOE 3arps3HeHue
MHTPEIMEHTHOE 3arpsi3HEeHUe
+0HOLIEHOTUYECKOE 3arpsi3HEeHNE
dusnyeckoe (FIHEPreTUIECKOe) 3arpsa3HEHIE

Tabmuna 3.3 — Kpurepuu orieHKu cOpMUPOBAHHOCTH KOMIETEHIIMH

Kon n Kpurepuu orenuBanus copMIUpOBAHHOCTH KOMIIETEHIIMH
HaNMEHOBaHUE (4acTu KOMITETEHIINH )
HHIUKATOpA Ha 0a30BOM YpOBHE Ha MOBBIIIEHHOM YPOBHE
AOCTHXKCHUA COOTBETCTBYCT OIICHKE COOTBETCTBYET COOTBETCTBYCT
KOMIICTCHIIN N «yJIOBJICTBOPUTECIILHO) OLICHKE «XOPOULIO» OLICHKEC «OTJIUYHO)
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIIMH ) MaKCHUMaJbHOI0 Oaia MaKCHMAaJIbHOT'O MaKCHMAaJIbHOT O
Oayuta Oayuta
YK-8 3Haer Oe30macHble 3Haer Oe3onacHele | 3HaeT Oe3omnacHble

NJI-1 Coocoben
co31aBaTh U
MO/IEP>KUBATH B
IIOBCEIHEBHON
KU3HU U B
npo¢eccruoHaIbHON
JeSITETbHOCTH
Oe3omnacHbIe
yCJI0OBUSA
JKU3HEICATEIILHOCTH
JUJISL COXPaHEHUS
IPUPOAHON CpPEMBL,
obecreueHus
YCTOWUYHBOIO
pa3BUTHS OOIIECTBA,
B TOM YHCIIE IpU
YIpO3€ U
BO3HUKHOBEHUH
YpE3BbIYANHBIX

YCIIOBUS TPy,
3aTpyIOHSETCS B
MIPUMEHEHUU CPEJICTB
3aIUTHIB OMPEASICHHBIX
pabovYuX CUTYalUsIX.
HcnerTeiBaeT
3aTPYJHCHHUS C
MIPUMEHEHUEM METOIOB
yCTpaHEHHUS MpooIIeM,
CBSI3aHHBIX C
HapyIlIeHUEeM TeXHUKH
0e30MacHOCTH Ha
pabouem mecre.

YCIIOBHS TPYyJa, yMeEeT
IMPUMEHATh CPENCTBA

3aIHTHI.
HcnwiThIBaeT
3aTpyIHEHUS c
MIPUMEHEHUEM
METOJIOB YCTpaHEHUs
npo0jeM, CBS3aHHBIX
c HapylIeHUuEeM
TEXHUKH
0e3011acHOCTH Ha

pabouyem mecre

YCIIOBUS TPyJa, YMEET
IPUMEHSTh CpElCcTBa
3aIIUTHI.

Braneer  meromamwu
yCTpaHEHHsI MpooIieM,
CBSI3aHHBIX c
HapYIICHUEM TEXHUKH
Oe3omacHOCTH Ha
pabouem mecTe




CUTYaIU{ U

BOECHHBIX

KOH(MIJIMKTOB

OIIK-3 Bmageer merogamu Bmageer merogamu Bnageer merogamm
W/I-1Bnaneer IOMCKA M aHaJIN3a MOMCKa U aHaJIM3a IOKCKA U aHaJIn3a

METOAdaMU IIOUCKA U
aHaau3a
HOPMAaTHBHBIX
IIPaBOBBIX
JOKYMCHTOB,
perinaMeHTHPYIOIMX
BOITPOCKHI OXpAaHbI
TpyZa B CEIbCKOM
XO3SMCTBE.

HOPMAaTHBHBIX ITPABOBBIX
JIOKYMEHTOB,
perJIaMEHTHPYIOLIIX
BOMPOCKHI OXpaHbI TPYJIa B
CEJIBLCKOM XO3SICTBE.
HcmeiThIBaeT TpyaHOCTH
B BBIOOpE ONTUMAIILHOTO
METO/1a TIPU PEIICHUH
3a7a4.

HOPMAaTHBHBIX ITPABOBBIX
JIOKYMEHTOB,
PeTJIaMEHTHUPYIOIIX
BOIIPOCKHI OXPaHbI TPY/ia B
CETHLCKOM XO3SIHCTBE.
UcnwiTeiBaeT
3aTpyIHEHUS B
MIPUMEHEHU N HOPMAaTUBHO

HOPMaTHBHBIX ITPABOBBIX
JIOKYMEHTOB,
perJIaMEHTUPYIOIINX
BOIMPOCHI OXpaHbI TPY/a B
CEJILCKOM XO3SHCTBE.
YMeeT NpUMEHATh
HOpMaTI/IBHO HpaBOBBIe
JIOKYMEHTHI B PEIICHUH
TUIOBBIX 3a7ad.

IIpaBOBBIX JOKYMCHTOB B
PCIICHUM TUIIOBBIX 3a1a4.

OneHo4HbIE MaTepuajJbl U CpeACTBA 1JIsl IPOBEPKU C(l)OpMI/IPOBaHHOCTI/I KOMIIeTeHIIMH

Mopyab 4. Jxojioruzanusi ceJbCKOro Xo3siicTBa. AJIbTePHATHBHbIE CHCTEMbI 3eMile/lesIusl.
HopmupoBanne kadyecTBa OKpy:Kawuiei cpebl.

TeMa HHAMBUAYAJbHOI0 TBOPYECKOI'0 3a1aHNsl (IpaKTHYecKasi padora):
[Ipoananmu3upoBaTh COCTaB 5 HAUMEHOBAHUU MPOAYKTOB MUTAHUS HA HAJIMYHE HCKYCCTBEHHBIX
100aBOK, KOHCEPBAHTOB, KpacuTeliel. BhIOpaTh 9KOJOrMYECKH YUCThIC U OC30MacHbIC MMPOTYKTHI.

NuauBuayaabHoe 3aganue '""JIKoJ0rn4ecKue nocjaeICTBUsi IPUMEHEHUs] XMMUYECKUX CPeICTB
3amuThl"

CoBpeMeHHBIE MECTHIM/IBI — 3TO XJIOPOPraHWYECKHUEe MeCTULUAbI; hochopopranuyeckue u
asorcoxepkamye necTUiuabl. llecTMnuasl nenasaTcs Ha MHCEKTULMIABI, IPEJHA3HAYCHHbBIC IS
YHUUTOXEHHUSI BPEIHBIX HACEKOMBIX; (DYHTULUIBI, CIyXamue ais 00phObl ¢ (DUTOMAaTOreHHBIMU
rpubKkaMu; TepOMLM/IbBI, MO3BOJSIONIME YHUYTOXKATh COPHSIKH; POACHTUIIMIBIL, YMOTpeOiseMble
IIPOTUB TPBI3YHOB; HEMATOLMIBI, TOKCUYHBIEC Ui 4YepBerd U3 Kiacca Hemaror. I[lectunmasl
KJIAaCCU(UUMPYIOT IO COCTaBy M XUMHYECKUM CBOWCTBaM, CIIOCOOHOCTH K OMOHAKOIUIEHHIO,
YCTOMYMBOCTH K Pa3sMHOXKEHHUIO, TOKCMYHOCTH. OCHOBHAas NpPHUYMHA HAKOIUIEHUS OCTATOYHBIX
KOJIMYECTB IECTHLUHMAOB B MPOAYKTaX — HApPYLUIEHWE MpPaBUJ H PErjJaMEHTOB HCIIOIb30BaHUS
npenapatos. [Ipumepro 70% npUMeHAEMBIX COEIMHEHNH NIONIAJAaET B OPraHU3M Y€EJIOBEKa C MICOM,
MonokoM, sunamu U 30% - c pactuTenbHOM nuieil. PacTeHns 1mo cTeneHu HaKOILIEHUS
OCTaTOYHBIX KOJIMYECTB XJIOPOPraHUYCCKUX IISCTHIINAOB B IIPOAYKTUBHBIX OpraHax pacIoJiararoTcs
B pAJ : MOPKOBB > METpyLIKa >KapTodeib > CBEKIAa > MHOI'OJIETHUE TPaBbl >TOMAT > KyKypy3bl >
kanycra OenokouyaHHas. Ilpu pacmajge mnecTMHMIOB B PAacTEHHMSIX MOIYT 0OOpa30BBIBATHCS
MeTaboJIUThI, BCTYNAIOIIME B PEAKIIUY HUTPO3UPOBAHHUSL.

Cmenenv onacnocmu necmuyuoa C, , (6ambpl) ycTaHABIMBAETCS IO BBIPAKEHHIO
C,=(K,+K)—1,

rae K. - xmacc omacroctn MecTulua Ui 4YejJoBeKa B Oamax; K; - xnmace omacnocn s
npupobl B 6ainiax (mpuinoxenue 11).

CpeOH6636’emeHHa}l cmenernb ondacHocmu aCCOPTUMCEHTA MMECTUIM 0B
C. = Cra*my + Cpp*mg +--Cpi=my

P My + Mg 4000 !



e Ca, an,..., Chi — cremens omacHOCTH i-ro mecTHIHAA B 6amnax; M4, My . My — macca i-
o BHECEHHOTO necTunuaa (Kr).

Cpeonss Hazpy3ka mMOKCUKAHMO8 HA Niowjadb, TO €CTh SKOTOKCOJOTHYEcKas 1032 (-ﬂ.n, Kr/ra),
BBIYHCIISIETCA 110 BBIPAKEHUIO
— n
-ﬂn - Za‘ m; ,{ F ’

rie Z M; — 061mas Macca BHECEHHBIX IECTULIUAOB B KT, F — momans, ra.

lIpocno3s 3aepsasnenus (Ha, YCJIOBHBIE KI/Ta) BRIYUCIISIETCS IO popMyIie
I, = =
3 Ccpxu’

rae U — cmocoOHOCTh IMOYBBI K CAaMOOYHIIEHHIO B Oaurax: U < 0,2 — ouens ciabas; u = 0,2-0,4 —
cmabas; U = 0,41-0,6 — ymepennas; U = 0,61-0,8 — uaTrencuBHas; U > 0,8 — OYeHh HHTCHCHUBHASL.
[TapameTp U oOTpa)kaeT MHTEHCHMBHOCTH IECTPYKIWU MECTHIHIA B 3aBUCHMOCTH OT TOYBEHHO-
KIUMaTudeckux ycinoBuid. OH uamensiercs oT 0,1 Gamma s CyXux CTENed W COJOHYaKoB 10 |
Oaa i1 OKYJIbTYPEHHBIX Y€PHO3EMOB B 30HE JJOCTATOYHOI'O YBJIAKHEHHUS.

Aeposkomoxconocuieckuii uHOeKc (Auj BBIYHUCIISIETCS 110 (popmyIe:
10=M.=(1+1.)7

(1+0.)}*+5000

u =

IIo arposKOTOKCONIOrH4eCKOMY HHIEKCY (Au) 3arpsi3HEHUE TEPPUTOPUM IECTULHIAMH
JEJITCS Ha 4YeThIpe Kilacca: A<t - MaJj00MacHoe; Ay=14- CPEIHEONAacHOE; Ay =57 -

ITOBHIIIIEHHOM OIaCHOCTH, Au > 7 — BLICOKOOIIACHOE.
3a0anue: TpebyeTcs OMPEACTUTh KJIACC OMACHOCTU 3arpsS3HCHHS JIEPHOBO-TIOA30JUCTON TOYBBI
nectunuaamu: [Tmenuna siposasi, F=150 ra. Accoptument nectununos: 3omoH 0,8 kr/ra; bu-58 1
kr/ra; Jloarpen 0,16 xr/ra; crocoOHOCTh MOYBHI K caMoouunieHuto U=0,6.
Konmponvnwvie sonpocnwi:

1. Knaccudukanust MeCTUIIMIOB 10 KX Ha3HAYCHHUIO.

2. Kputepun 3KOTOKCOIOIMYECKON OLIEHKU MECTUIUIOB.

3. dakTophl, BIUAIONIME HA MEPCHCTCHTHOCTH MECTHIMIOB B IOYBE, MUTPAILUI0 UX IO

MMOYBEHHOMY TTPOQIITIO.

4. OCHOBHBIE TIPUIMHBI HAKOIICHUSI OCTATOYHBIX KOJMYECTB IMECTUIIUIOB B MIPOAYKTA?

5. ®akTopHl, ONPEACISIONIE HHTEHCUBHOCTD IECTPYKIIUY IECTHIIH/IA B TIOYBE.

DoHJ TECTOBBIX 3aJaHUM JJISI TEKYHIEro KOHTPOJIA 3HAHUM 110 TeMe:
Buvioepume o0un npasunvnulit gapuanm:

bozapnwie, opouwraemoie azporkocucmemot (pomavyuu 3epHo8bIX, 00008bIX, KOPMOGHIX, 080UIHBIX,
baxuesvix, MexXHUYECKUX U 1eKapCm8eHHbIX KYAbhyp) OMHOCAMCA K

MMacTOMIIHBIM

+.3eMJIEECIIbYE€CKIUM UJIU I10JIEBBIM

CMEIIaHHBIM

IUIAaHTAIMOHHO-CaJ0BbIM

Inanmayuu yaitnozo Kycma, Kkakao, Koge, caxapnozo mpoCmMHUKA, cad0svle azpoIKOCUCH eMbl
(nnoooevie caowvl, 1200HUKU, BUHOZPAOHUKU) OMHOCAMCA K

ITacTOMIIHBIM

3eMJIEIENbYECKUM WU 10JIEBBIM

CMEIIaHHBIM

+IJIaHTAIIMOHHO-CaJ0BbIM



Azpocucmemsbl omzoHHBIEX RACMOUW: MYHOPOBBIX, NYCHIBIHHBIX, 20PHBIX; JECHbIX NACHM OUWY;
VIAYUUEeHHble RACMOUWA; CEHOKOCbL; OKYIbMYPEHHbLE 1y2d HA3bIGAIOM CS

+macTOUIIHBIMU

3eMJIEeAENbYECKUMU HJIHA O0JEBBEIMU

CMeEIIaHHBIMA

arponpOMBIIUICHHBIMU

Azporkocucmempl ¢ 8bICOKUM YPOGHEM AHMIPONOZEHHOU IHEP2EMUYECKOU CYOCUOUU, 6bICOKOU
nPOOYKMUBHOCM bIO U HU3KOU CHEeNeHbI0 A0ANMUEHOCH U HA3bIBAIOM CS

O9KCTCHCHUBHBIC

+UHTEHCUBHBIC

aJallITUBHBIC

HET NPaBUJIBHOTI'O OTBCTA

Azpoaxocucm émbl, Komopble Xapakmepu3yromca HEeNnoJitHbIMm 6ocnpou3eoocm 60Mm

ecmecnmeeHH020 ni000pooUs, Yo NPUEOOUN K NAOEHUI €20 YPOBHA HA3bIEAIOM CA
+IPUPOTOEMKH E

IPUPOAOOXPAHHBIE

IPUPOAOYITYU A0

HET MPaBWJIBHOTO OTBETA

Cnocodnocms K camoCoXpameHuro u camopeyiuposanuio IKOCUCHeEM NPU 6030elCmUAX He
npeevLaluUX OnPeOeeHHbIX KPUMUYECKUX GeAUUUH (OONYCMUMBIX Npeoeos U3MEHEHUIL)
Ha3vlgaemcs

LEIOCTHOCTb

+yCTOHYMBOCTh

M3MEHUYHUBOCTD

AIIACTUYHOCTh

Cnocodonocms cucmembvl MEHAMb 6 HEKOMOPHIX NPEOeNaAx c60e COCMOAHUE NOO 6030elicmeuem
6HEWHUX PAKMOPOE U 6036PAUIAMBCA 8 UCXOOHOE COCIMOAHUE NPU NPEKPAWEHUU UX 0elUCMEUs
Ha3vigaemcs

LEJIOCTHOCTb

YCTONYUBOCTh

W3MEHUYUBOCTh

+3JIACTUYHOCTD

Cnocobnocms npupooOHblX cucmem 6 HEKOMOpPbIX npeoenax NPoOMmueoCHmosams 6030elUCH U0
GHEWHUX (PaKmopoe 0e3 u3mMeHeHusn c60e20 COCMOAHUA HA3bIBAENI CA

+UHEpLIHUA

€MKOCTh

JIOITYy CTUMbI€ TPE/1€JIbl U3MEHEHUN

HET MPaBWIBHOTO OTBETA

Maxkcumanvholii U MUHUMATbHBLL RPeOdebl NAPAMEMpPOE8 COCHOAHUA RPUPOOHOI CUCHIEMDbL,
GHYmMPU KOMOPHIX OHA 0071a0aem yCHouYUeoCmysio U He Pa3pyuilaemcsa Ha3vléaemcs

MHEpLM

€MKOCTh

+10nyCcTUMbIE TTPEeNbl U3MEHEHUM

HET MPaBWJIBHOTO OTBETA

B aoanmueno-nanowagpmnom 3emnenonpb308anun RPUHYUN COBMECMUMOCHIU COCHLOUM 8 MOM,
umo

+arponanamadTel MPOSKTUPYIOT M CO3MAIOT TaK, YTOOBI MPUPOAHBIC H aHTPOIIOTCHHBIE JIEMEHTHI
TEPPUTOPUU ObUIM OPraHMYECKH B3aUMOCBSI3aHbI U MPEICTaBISIIN €IUHYIO CUCTEMY

IpyU CO3JaHUU arpoiaHAmadToB (GUTOMENHOpaIs JOJDKHA WrpaTh BEAYIIYIO POJIb B IMpOIlEcce
CaMOBOCCTAHOBJICHHUS, CAMOOYHUCTKH arpo3KOCHUCTEM, OXPaHE MOYBHI.



arpo3KOCUCTEMBI JTIOJDKHBI CO3/IaBaThCS MO MPHUHIUITY, YeM pa3HOOOpa3Hee U CIIOKHEE CTPYKTypa
arponanamadTa, TEM BBIIIE €ro YCTOWYHMBOCTh, CIIOCOOHOCTb MPOTHBOCTOSTH PA3IUYHBIM
BHEIIHUM BO3I€H CTBUSIM

HET MPaBWJIBHOTO OTBETA

Azpokocucmemobl paGHOUEHHO couemaroujue 6 cebde HEeCKOIbKO 6U008 3eMJIeN0b3068aAHUA,
HeCKOJIbKO 6U008 NOJIyYeHUA NEPEUYHOU U 6MOPUUHOU OU0102UHEeCKOUl NPOOYKUUU OMHOCAMCA
K

MMaCTOUIIHBIMHU

3eMIIEENIbUSCKIMU HJIH I10JIEBBIMU

+CMEIaHHbIMU

IUIAaHTAIMOHHO-CaJ0BbIM

IKocucmemsl  noayueHus GMOPUYHOU  OUOIO2UYECKOU NPOOYKUUU NpU  CHADIHCEHUU
azpoIKOCUCHI eMbl 6EU{ECHIBOM U IHEP2Uell U36He, HA3bI8AIONCA

MaCTOUIIHBIMHU

3eMIIeIEIIbYESCKUMH UJIU ITOJICBBIMU

CMEIIaHHBIMU

+arponpoMBbIIILIECHHBIMH

Azpoakocucmemvl ¢ HUBKUM YPOBHEM AHMIPONOZEHHOU IHEPZEMUUECKOU CYOcUOuu, HU3KOU
RPOOYKMUGHOCMbIO U 8bICOKOIL CHIENEHbI0 A0ANMUBHOCMU HA3bIEAIOM CA

+9KCTEHCHBHEIC

WHTECHCHUBHBIC

aJarTUBHEIC

4.Azporkocucmemsl ¢ yYMeEPEHHbIM YPOGHEM AHMPONOZEHHOU IHEPZeMuuecKoil cyocuouu,
YMePEHHO-8bICOKOU NPOOYKMUBHOCHIBIO U 8bICOKOU CHENeHbI0 A0ARMUGHOCH U HA3bIBAIOM CS
9KCTCHCHBHBIC

MHTEHCHUBHBIE

+aJanTUBHBIC

5.Azpoakocucmemnl, 6 KOmMoOpwvIX NPOUCXOOUmM RPOCHOE B60CHPOU3BOOCHEO €CHIEeCHI8EHHO20
n1000poous, a c1ed06ameIbHO COXPAHeHue €20 ypoeHs HA3bleAIOMm

MIPUPOIOEMKHE

+TIpUPOI0OXpaHHBIE

MPUPOAOCYITYULIAIOLINE

AzpoIkocucmemot odecneuusarujue pacuiupeHHoe 80CHPOU3BOOCME0 U NOGbIUICHUE YPOGHA
ecmecmeeHHo20 nj1000poous HA3bl8AION CA

MIPUPOJIOEMKH €

2.IpUPOJOOXPaHHbIE

+IpUpoAOYIyUIIAOIINE

Buympennee eouncmeo yxkocucmem, 63aumocea3a3b Mexcoy Ux KOMROHEHmMaAMU HA3bl8AEH CA
+1EIOCTHOCTD

YCTOMYMBOCTh

W3MEHYMBOCTh

3JIACTUYHOCTh

Cnocobnocmub IKkocucmem nepexooumsp u3 00H020 COCMOAHUA 8 OPY20e NOO 6TUAHUEM GHEUIHUX
CUJI UTU (haKmMopoe camopazsumus HA3vléAen ca

LIEJIOCTHOCTh

YCTONYMBOCTh

+HU3MEHYUBOCTh

3JJACTUYHOCTh

B aoanmueno-nanowagpmnom 3emnenonvb3oeanuu nPUHYUN A0eK6AMHOCMU IO —
+ymomo0eHre MPOU3BOICTBCHHON JICATENBHOCTH B arposanamadrax GyHKkuusM 6uocdepsl, yuer
MIPUPOJHBIX 3aKOHOMEPHOCTEH OKPYKAIOIIEH Cpesbl



NPaBUJIBHBIA BBIOOP MeCTa pa3MelICHHsI Pa3JIMYHbIX TPYII C.X. KyJbTYp Ha HEOIHOPOIHBIX IO
HKOJIOTMYECKUM OCOOCHHOCTSIM M PACIOJIOKEHHIO Y9acTKaxX arpojanmmadra

yCTaHABJICHUE SKOJOTMYECKH M OJKOHOMHUYECKH OOOCHOBAaHHBIX CTPYKTYphl W COOTHOIICHHUS
pa3MepoB IUIOM@AAECH YrOqui B 3aBUCUMOCTH OT MECTHBIX IIPUPOIHBIX YCIIOB UM

Ilpunyun onmumuzayuu cmMpPYKMypol U COOMHOUEHUS 3eMENbHBIX Y20OUIl INO

ynoa00JieHne TPOU3BOACTBEHHOW AEATEIbHOCTH B arpojanamadrax GyHKIusIM Ouocdepsl, ydet

MPUPOAHBIX 3aKOHOMEPHOCTEN OKpY>Karoieil cpebl

IPaBWIBHBIA BBIOOP MECTa pa3MEIIEHUS Pa3IMYHBIX I'PYHN C.X. KyJIbTyp Ha HEOIHOPOAHBIX IO
HKOJIOTMYECKUM OCOOCHHOCTSIM M PACHOJIOAKEHHIO Y4acTKax arpojanamadra

+yCTaHaBJIEHUE SKOJOTMYECKM M SKOHOMHUYECKHM OOOCHOBAaHHBIX CTPYKTYpPbl M COOTHOIIEHHS
pa3MepoB IUIOIAACH YrOJui B 3aBUCUMOCTH OT MECTHBIX IIPUPOIHBIX YCIOBUI

Tab6muna 3.4 — Kpurepun orieHKH c(pOpMUPOBAHHOCTH KOMIIETEHIIMH

Kox u naumenoBanue

Kpurepun onenuBanus copMUpOBAHHOCTH KOMIIETEHIINH

WHJIMKATOopa (4acTu KOMITETEHIIUHN)
JOCTHOKEHUSI Ha 0a30BOM YpOBHE HAa TOBBIILIEHHOM YPOBHE
KOMITETEHIMHU (YaCTH COOTBETCTBYCT OIICHKE COOTBETCTBYCT COOTBETCTBYECT
KOMIIETEHLIUH ) «yIOBJICTBOPUTECIIBHO» OLICHKE «XOPOIMIO)» OLICHKC «OTJIMYHO
50-64% ot 65-85% ot 86-100% ot
MaKCHMaJbHOro Oana MaKCUMaJIbHOT O MaKCUMaJIbHOTO
Oata Oamta
[1Koc-1 3Haer 3Haer 3Haer
OcymectBiger  c¢OOp | IPUPOLOOXPaHHbBIE IIPUPOJOOXPAHHBIE IIPUPOIOOXPAHHBIE
uHbopmaruu, TpeOOBaHMS npu | TpedoBaHuUs npu | TpedoBaHuUs npu
HEOOXOANMOI JUI | IPOM3BOICTBE MIPOM3BOICTBE MIPOU3BOICTBE
pa3paboOTKN 3JIEMEHTOB | MPOIYKIIUU MPOAYKLNU MPOAYKIIHU
CHCTEMBbI 3eMJIe/IeTNs U | PaCTEHUEBOJICTBA, pacTeHHUEBO/ICTBA, pacTeHHEeBO/ICTBA,
TEXHOJIOTMH OCHOBHBIE  IIOJIOKEHUS | OCHOBHBIE OCHOBHBIE
BO3/ICJIbIBAaHUS IIPUPOIOOXPAHHOT O MOJIOKEHUS MIOJIO’KEHUS
CEJIbCKOXO3SIICTBEHHBIX | 3aKOHOJATEIbCTBA. IPUPOJOOXPAHHOIO | MPUPOAOOXPAHHOT O
KYJIBTYD HcnbIThIBaeT TPYIHOCTH | 3aKOHOAATENHCTBA. 3aKOHOJATEIbCTBA.
VYcranaBnuBaer npu paspabotke wmep | Jomyckaer YcnemHo npuMeHser
COOTBETCTBHE 3amutel  OIIC  mpu | HETOYHOCTH npu | Mepsl 3amuthl OIIC
arpoja”ama@THIX HEraTUBHOM pa3paboTke Mep | npu HEraTUBHOM
yCIOBUIl TpeOOBaHUAM | aHTPOIOINEHHOM saumTel  OIIC mnpum | aHTpOnOreHHOM
CEIbCKOXO3IHUCTBEHHBIX | BO3JEUCTBUH, HETaTUBHOM BO3JIEHCTBUH,
KYJIBTYD npu ux aHTPOIIOT€HHOM
pa3sMelleHun Ha BO3CHCTBUH,
TEPPUTOPHUU
3€MJIEN0JIb30BAHUS
[TKoc-2 3Haer 3Haer 3Haer
OcymectBisger oOUIM | TPUPOIOOXPAHHBIE IPUPOIOOXPAHHBIE MIPUPOJI0OXPAHHBIE
KOHTPOJIb  pealu3aluu | TpeOoBaHUS npu | TpedoBaHUS npu | TpedoBaHUs pu
TEXHOJIOTMYECKOT0 IIPOM3BOICTBE IIPOM3BOJICTBE IIPOU3BOICTBE
nporecca IIPOAYKLIUU IPOAYKLUU IIPOAYKLIUU
IIPOM3BOCTBA pacTEeHUEBO/ICTBA, pacTEeHHUEBO/ICTBA, pacTEeHUEBO/ICTBA,
IPONYKLUU OCHOBHBIE  IIOJIOKEHUS | OCHOBHBIE OCHOBHBIE
pacTeHHeBOICTBA B | IPUPOJOOXPAHHOT O MOJIOKEHUS MOJIO’KEHUS
COOTBETCTBUHU C | 3aKOHO/IaTEJIHCTBA. PUPOOOXPAHHOIO | MIPUPOJTOOXPAHHOT O
pa3paboTaHHBIMH HcnpIThIBaeT TPYIHOCTH | 3aKOHOAATENHCTBA. 3aKOHOJATEIbCTBA.
TE€XHOJIOTUSAMU npu cpaBHeHMH | Jlomyckaer Ycnemno




BO3ACJIbIBAHMA okKazartejeu OIIC C | HCTOYHOCTH IIpAU | CPABHHUBACT

CEJIbCKOXO3SMICTBEHHBIX | HOpMaTuBaMu. He 3HaeT | cpaBHeHUHU nokazatemu OIIC ¢
KYJIbTYpP ciocoObl  3konoru3anuu | nokaszareneir OIIC c | HopmaTHBamu.
CEJIbCKOr0 XO35ICTBA. HOpMaTHBaMH. 3HAeT | YMEET I PUMEHHUTh
CHOCO0ObI CIOCOOBI
9KOJIOTU3aLUU 9KOJIOTU3ALUU
CEJIbCKOI0 CEIIbCKOT0
XO0351CTBaA. XO3511CTBA.

Hooo~NoabsWE

[ =Y
wh - o

14.

BOITPOCHI IS KOJIVIOKBUYMA 2
Knaccudukanus mpupogHbIX pecypcoB
D¢ eKTHBHOCTH UCIIOIB30BAHUS IPHPOIHBIX PECYPCOB
Tunel arposkocucTeM.
Posib KyIbTYpHBIX pacTeHUH B arpoOMOreoreHo3e.
CopHble pacTeHHUs U Jp. KOMIIOHEHThI arpoOHOr €01 eHO03a.
OcobeHHOCTH arpoOMOLIEHO30B M MPUPOIHBIX SKOCUCTEM.
OneHka 3arpsi3HEHUS [T0YB XMMUYECKUMHU 3JIEMEHTaMHU.
[TouBeHHOE yTOMIIEHHE, CIOCOOBI TPEIOTBPALICHHUSL.
AHTpPOIIOr€HHOE BO3/CICTBUE HA IOYBY.
Hcromenne 1 yHUYTOKEHHAE ITOYBBL.
Paspyienue no4sel, aHTPONOr €HHASI PO3HUSL
XUMHUECKOE 3arps3HEHNE 10UBbI TSLKEIBIMU MeTaJllIaMU
3arpsi3HEHHE MTOYBBI CPEACTBAMHU XUMHU3ALUHU CEJIbCKOX03511CTBEHHOT O

MMpoOU3BOACTBA U TMOKCUHAMMU.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

XUMHUYECKOE 3arpsi3HEHHE MTOYBBI HEPTEIPOTYKTAMHU.

buooprannyeckoe 3arpsi3HEHUE MMOYBBI

PannoakTuBHOE 3arps3HEHUE TTOYBEI.

[Monstus "nangmadr" u "arponangmadt".

CBolicTBa 3KOCHCTEM, TTPOSBIISAIONIM ECS IIPHU BO3JICHCTBUHU BHEITHUX (PAKTOPOB.
OCHOBHBIE TPUHITUIIBI OPTAHU3AINHI aATPOIKOCHCTEM.

BakHeiie HanpaBIeHHs] ONTUMHU3AIUN arpojaHamagToB.

[TprurHBI BOBHUKHOBEHUS U 1ICJTH aJIbTEPHATUBHOTO 3eMJIC/ICITHSI.
OCHOBHBIE HallpaBJICHHS U 1[CJIU aJIbTCPHATHBHOTO 3eMJICICITHUSI.

Tunel aNbTepHATUBHBIX CUCTEM 3EMIICIEIHUSI- OPraHIMYeCcKas CHCTEMA.
Tune! aNbTepHATUBHBIX CUCTEM 3eMIICIENHU I -ON0oIMHAMUYECKas CHCTEMA.
Tunel aNbTepHATUBHBIX CUCTEM 3EMIICIIEIHU S -OPraHOONOJIOTHYECKasl CHCTEMA.
Tunb! aneTepHaTUBHBIX cucteM 3emitenenns-Cucrema ANOY

TuIbI aTbTEPHATUBHBIX CUCTEM 3eMIIeIeTUsI-OM TEXHOIOTHH.

3Ha4YCHHE BEPMUKYJIbTYPHI.

buorymyc, ero coicrsa.

[ToHsITHE MOHUTOPHHT, €0 BUJIBI, OPraHU3AIHS €T'0 IPOBEICHHS.
DKOJIOTUYECKUI MOHUTOPHUHT, €r0 COCTaBHBIE YaCTH.

3ajauu €MHOr0 SKOJIOTHYECKOT'0 MOHUTOPHUHTA.

3aja4M 1 OCHOBHBIE ITPUHITUIIBI arPO3KOJIOTMUYECKOI0 MOHUTOPHHTA.
O11eHKe PKOJIOTHYECKON YCTOWYHMBOCTH M ONITUMHM3AIUMHU JaHAmadTa.




2 OHEHUBAHME ITMCBMEHHBIX PABOT CTYJAEHTOB, PETJTAMEHTUPYEMbIX
YYEBHBIM IINTAHOM

[TuceMenHbIe pabOTHI O AUCIUIUIMHE YI€OHBIM IIJIAHOM HE MPEyCMOTPEHBI.

3 OTPEJAEJIEHHUE PE3YJIbTATA
MPOMEXYTOYHOM ATTECTAIIUA

dopma TPOMEKYTOUHOM aTTECTAIMH 110 JUCITUTIIINHE IK3AMEH.

YK-8. Cnocoben co30aeamv u noooepiicueams 6 NOBCEOHEGHOU JMHCUZHU U 8
npogeccuonanvnoii  deamenvHocmu  Oe30nACHBIE  YCA06UA  HCUIHEOeAMENbHOCImU 014
COXpAaHeHUs npupooHoil cpeosl, 0becnevenus yCmouuue020 pa3sumus oouecmaed, 6 Mom yucie
npu yzpo3e u 603HUKHOGEHUU YPe36bIYATIHbIX CUMYAUUIL U 860€HHBIX KOHPIUKM 08

3aoanusn 3aKkpeimozo muna:

1.Ha cK01bK0 K1accog 0nacHocmu RPUHAmMO noopa3oeasims 0mxoowl:

2

3

4

+5

2. Boiopocel 6 ammocghpepy cepoeooopoda u ceprucmoii Kuciomaol C8:A3aHbl €

MPOU3BOACTBOM aHTHOMOTHKOB

MPOU3BOACTBOM MUHEPATBHBIX YA0OpEHUN

+1pOU3BOACTBOM HCKYCCTBEHHBIX BOJIOKOH

HNIMHHOW ITPOMBIIITIEHHOCTBIO

3. Y paouonyknuooe o6radarom evicokoii npoHuKawweil cnocooOHOCmso U
odycnaenusarom odujee n1yueeoe noparcenue

0 U3JIy4eHUE

- u3nmydenue

+vy- 1 HEUTPOHHOE M3y CHUS

HET MPaBUJIBHOTO OTBETA

4.0cHo8HbIMU KUCTIOM 000D AZYIOWUMU COCOUHEHUAMU 6 AMMOCpepe ABNAIOMCA..

+cepa + a3or

asoT + aprox

apros + cepa

YTJIEKHCIIBIHI a3 + KUCI0pOJ

5.110 konuuecmaey eviopocy epeonvix eeuwtecme TIC ycmynaom nuuip?

+aBTOMOOHMIIBHOMY TPAHCIIOPTY

MPOU3BOACTBY aHTHOUOTHKOB

IMHHOW MPOMBIIIJIEHHOCTH

MeTaJLTy pruu

3aoanus omkpeimozo muna:

1.0mKyoa nonaoarwom 6 OKpyycawuwyro cpedy OUOKCUHBL U KAKyl) ORACHOCHMb O3
yenoeeka oHu npeocmaensem?

Bonbiryro onmacHOCTh AJIS YeNOBEKa M OKPYKAIOLIEH Cpeapl MPeICTaBiIseT 3arpsa3HEHHe
JTUOKCUHAMU. J[MOKCHHBI MMEIOT HCKJIIOYUTEIHHO TEXHOTEHHOE MPOUCXOXKJICHHUE W TOMaJaloT B
OKPYXAIONIyI0 Cpeny TpPH MPOU3BOJCTBE W HCIOIB30BAHUM XJIOPOPTAaHUYECKUX COCAMHEHUH, a
TaK)Ke MPU YTUIM3AIUHA UX OTXO0B. JIMOKCHHBI UpE3BBIUAHO YCTOMYUBHI B MTOYBE, TJ€ MEPHO UX
nonypacnana coctaBnser 10 ner. J[MOKCHHBI TEPEXOAsT B OPraHUYEcKyro (ha3y MOYBbI, MUTPUPYIOT
B COCTaBE OPraHMYECKUX COCIMHEHUM, Uepe3 MUIIEeBbIC LENH MONnagaloT B OpraHu3M >KUBOTHBIX U
YyeJoBeKa.



Jlaxke mpu o4eHb MajbIX KOHIIEHTPAIUSAX B OpPraHW3Me AMOKCHUHBI BBI3BIBAIOT HAPYIICHUS
MMYHHOU CHCTEMBI, CHI)KAIOT CIOCOOHOCTh K afanTanuu. JJMOKCHHBI MIPAKTHYECKH HE BBIBOIATCS
U3 opraHusma uesjoBeka. Hambosee akTUBHO JUOKCHHBI KOHIIEHTPUPYIOTCS B OpraHusMe pbi0 u
JIOMHBIX KOPOB, OT HUX MONAAa0T B OPraHu3M YeJI0BEKa.

B CBsI3M ¢ UCKITIOYUTENBHON TPYJHOCTHIO 00€33apaKMBAHUS MMOYBBI OT IUOKCHHOB CIIEIYET
u30erath MX YTEUKH Ha TMPOU3BOJICTBE, CIEAYyeT 3alpeliaTh MPOU3BOJCTBO M TMPUMEHEHHE
XJIOPOPraHMYECKUX MECTULIUIOB, COJEPKAIINX JUOKCUHBI.

2.Kako6bt ucmouHuKu XumMu4ecKo2o 3a2pA3HeHus noueot?

XUMHUUYECKOE 3arps3HEHUE TMOUYBBI MPOUCXOIUT TPHU TOMAJaHUU B HEE MPOMBIIIIEHHBIX
OTXOJI0B, HEPTEMPOYKTOB, TSKEIBIX METAJJIOB, CPE/ICTB XMMH3AIMHU CeIbCKOro xo3siicta. Cpenu
MPOMBIIICHHBIX OTXOJIOB MOXHO Ha3BaTh pa3jMYHbIE OKHCIBI (CEpbl, a30Ta), KOTOpbIE MpPH
COEIMHEHUH C BOA O 00Pa3yIOT KUCIOThI, KOTOPHIE BBI3bIBAIOT 3aKUCIICHUE TTOYBHI.

Hedrenponykrsl SBASIOTCS CTOMKMMH, TOKCHYHBIMU 3arpsi3HUTEISIMUA TIOYBBI, OHU HE
pasziararoTcs MUKpOOPraHU3MaMHU, HaJ0JIr0 J1e1al0T MOYBY HEMPUTOIHOM IS CENIbCKOT0 X03siCTBa
ucrnonp3oBaHus. OHU TMOMaAalOT B MOYBY NpuU HedTenoOblue, TPaHCIOPTHUPOBKE HEPTH U
HEPTENPOIYKTOB.

JIMOKCUHBI HMMEIOT HCKJIIOYUTEIBHO TEXHOTCHHOE TMPOMCXOXKACHHE U TMONajaloT B
OKPYXAIOIIyI0 Cpeny IpH MPOU3BOJCTBE W HCIOIb30BAHUM XJIOPOPTaHUYECKUX COCAMHEHUH, a
TaK)Ke MPH YTUIIU3AINHN UX OTXOA0B. JIMOKCHHBI Upe3BhIYAHO YCTOMYMBHI B TIOYBE.

Tspokenple MeTaulbl IOCTYMAOT B MOYBY, KaK OT MPOMBILIUICHHBIX MPEANPUATHI, TaK U OT
paboTHI TpaHCHIOPTA.

3. Kakoea onacnocmbv paduoakmueénozo 3a2pa3Henun?

[Toramast B OKpy’KaroIlyto Cpeay, paluoOHYKIUIbI JIETKO MUTPUPYIOT B HEH, HAKAIJIMBAIOTCS
B BEpXHEM CJI0€ MOYBHL. M3 MOUYBBI uepe3 pacTeHUs OHU IMOMNAAAl0T B OPraHU3MBI KMBOTHBIX U
yenoBeka. O6sazas JOBOJbHO JJIMTENBLHBIM EPUOIOM IOJIypaciaja, paJuoHyKIUAbl CTAHOBSITCS
MCTOYHHKOM OOJTydeHUS B €r0 OpraHu3Me.

Jnsg  paguoHYKIHAOB XapakKTepHO o-, [-, Y- W HEHTpoHHOEe wu3IydeHue. Ilpudem
HauOOJBIITYI0 ONACHOCTh MPECTABIISIIOT Y- U HEHTPOHHOE H3TyYSHHsI, KOTOPhIE 00JIaJat0T BBICOKOM
MPOHUKAIONIEH CIIOCOOHOCThIO M O0YCIaBIMBAIOT oO0IIee JiydeBoe mopaxkenne. Kpome Toro,
pasvoaKkTUBHOE U3JIydEeHUE OpakaeT MPEKe BCEro MOJIObIE, NesAIIUecs KIETKU, B T.4. TIOJOBBIE,
BBI3BIBAst MYTaIlMU U BPOXKJEHHBIE YPOJICTBA Y TTOTOMCTBA.

B o00mydeHHBIX (QHUTOLIEHO3aX BBINANAIOT HauboJee paJuoYyBCTBUTEIbHBIE PACTEHHS,
CHIDKAETCS KOJIMYECTBO PACTEHUH U 3amachl PUTOMACCHI HA €IUHUIIE TUIOIIA Y.

4.Yem onacno 3azpaznenue no4evl maxcenvimu memaiiamu?

3arpsi3HeHHe TSDKENBIMU MeTallllaMH O4YeHb ONAacHO, TaK KaK OHM 4pe3BblYaiiHO cimabo
yIAJSIFOTCS W3 TMOYBBI OT JECSATKOB JO ThICAY JieT. B mouBe Tskesble MeTasulbl MPeTepreBaroT
pa3NIMyHble XUMHYECKHE MPEBpAICHUs, B PE3yJbTaTe KOTOPHIX HMX TOKCHYHOCTb 3HAYUTEIHHO
Mmensiercsa. Hambomnee ormacHbl MOABUKHBIE (DOPMBI TSKEIBIX METAJUIOB, KOTOPBIE MO MHUILEBBIM
[EensIM ONagaloT B )KUBbIE OPTaHU3MBI.

B Mukpomo3ax 3T MeTalIbl HEOOXOAMMBI PACTEHUSIM U IPYTUM XUBBIM OpraHu3MaM, Tak
KaK OHHM WIPAalOT BAXHYIO pOJib B OOMEHHBIX mporeccax. OQHaKo, B BBICOKMX KOHIEHTPAIUIX
TSDKEINbIE METaJUIbl 3arpSA3HSIOT MOYBBI U DKOCHCTEMBI B I1eJIOM. TOKCHYECKOe NEHCTBUE TSKETBIX
METAJIJIOB IPOSBIISIETCS CIEAYIOIINUM 00pa3oM:

-[IpsiMoe JieiicTBHE — OJIOKUPYETCs KaTaJIMTHYEeCKOe ielicTBrE (pepMeHTa;

-KOCBEHHOE JIeIICTBUE — IIEPEBO/] MUTATEIbHBIX BEIIECTB B HEJOCTYITHOE COCTOSIHUE.

5.Kakoevt menoowvl 60pbobl ¢ 3a2pA3ZHEHUEM NOYEHI MANCEIBIMU Memaaiamu?

MeTozsl 60pbOBI € 3arpsi3HEHNEM TOYBBI TSHKETBIMU METAITIAMHA MOTYT OBITh (PH3NYECKUMH,
XUMUYECKUMU U OMOTOTUIECKIMH.

VBenuyeHne KHUCIOTHOCTA TOYBBI IMOBBIIIAET BO3MOXXHOCTb 3arpsi3HEHUS! €€ TSKEITbIMHU
MetauiamMu. [103TOMy BHECEHHE OpPraHMYeCKUX BEIIECTB W TJIMHBI, U3BECTKOBAHWE B KaKOW - TO
Mepe MOMOTraroT B 60pb0e ¢ 3arps3HeHneM;



[ToceB, ckammBaHWe W yJaJe€HUE C MOBEPXHOCTHU MOYBHI HEKOTOPHIX PACTEHHI, HATPUMED
KJIEBEpa, CYIIECTBEHHO CHIKAET KOHIEHTPAIMIO TSHKENBIX METaUIoB B mouBe. K ToMy ke JaHHBII
Croco0 SIBJISIETCS COBEPIICHHO YKOJIOTUIHBIM;

OuncTka METOAOM MPOMBIBKM IOYBBI pacTBopamu u3 IIAB nnm pactBopamu copepkaiye
CHJIbHBIE OKHCIUTENN — aKTUBHBIA KUCIOPO, XJIOPCOIEPKAIINE COSTMHEHHS, a TAK)KE LIEIOUHbIE
pacTBopbl. Ilpu BhIIENaYMBaHUU cojaepKaHUE TsoKeIbiXx MertauioB (Zn, Pb, Cd, Ni, Cu, As)
cHmkaercs Ha 85 - 95 %;

DneKTpoU3NIECKH METOJT OYHMCTKH — HWCIOJB3yeTCsd [Js yIajJeHUs W3 TOYBBI
He(TEPOYKTOB, PEHOJIOB M XJIOPCOAEPKAIINX YIIEBOIOPOA0B. B ocHOBe MeTona nexxuT dpdext
AJIEKTPOJIHM3a BOABI MIPH MTPOXOKICHUHU MIEKTPHUIECKOT0 TOKA Yepe3 MOYBY;

TepMuueckuii MeTOJ OYUCTKH - METOJ MPHUMEHSETCS ISl OCBOOOXKIEHUSI TOUBBI OT
HEPTEMPOIYKTOB, Macel, OEH3MHA, OT HEKOTOPBIX [BETHBIX METAJUIOB, OT TaJIOT€HOCOACPIKALINX U
OpraHUYECKUX COEAMHEHUI. BOCCTAHOBUTH CBOMCTBA MOYBBI MOCJE TAaKOTO BO3AEHCTBUS MOXKHO
100aBJICHHEM KOMITOCTa UM MUHEPAJIBHBIX YI00pEHUI;

B HekoTOpbIX 0C000 TSHKENBIX clydasx TpeOyeTcsl MOJHOE CHATHE MOYBEHHOrO CIIOS |
3aMeHa ero HOBBIM.

6. Kax nonaoatom 6 ammocgepy azomucmole coedunenus, KaKoeo ux GIuAHUE HA
pacmenua?

A3OTHCTBIE COENMHEHHUS MOMaJaloT B aTMoc(epy MpU BBICOKOTEMIIEPATYPHOM TOPEHUH
(NO), korma oOpa3yercss OKCHJ a30Ta, OKHCISICh OH mpeBpamaercs B guokcui asora (NO2).
[Tomamast B pacTeHUs B HE3HAYUTENLHBIX KOJIMYECTBAX, AMOKCHJ a30Ta CTUMYIHPYET IpoIecc
dotocunTeza, cuHTEe3 OenkoB. Bkimrouasch B MeTaboiM3M, a30T YYacTBYeT B IIOCTPOCHUU
AMUHOKUCIIOT U OenkoB. OmgHako, oOpasyrolmecs MpU aCCUMUIIAIMHM OKCHUIIOB a30Ta HUTPHUTHI
YPE3BBIYAIHO TOKCHYHBI M HMHTHOMPYIOT XOA (PHU3MOIOTHYECKUX MPOIECCOB. B  HEKOTOPBIX
pacTeHUsIX B pe3yJbTaTe 3arps3HEHUsT OKCHUAAMHU a30Ta 00pa3yeTcsi aMMHaK, MMOBPEKIA0IIUN
KieTku. [loriomieHHbld AMOKCH]T a30Ta HaKallJMBaeTcs B TKaHAX pacTeHuil (okono 65% ot
MOCTYIIJICHUS ).

BOnu3u MCTOYHHMKOB OKCHUJOB a30Ta pacTEHUs CUJIbHO MOBPEXKIAIOTCH, YTO CHUXKAET
MPOAYKTUBHOCTh arpodKOCHUCTEeM. Bu3yanbHO MOpakeHHE a30THCTBIMH COCAMHEHUSMH MOXHO
HaOII0AaTh B BUJIE TEMHBIX HEKPOTUYECKUX MSATEH HA JUCTHIX, MEAOKHIKOBOM HEKPO3€, MPH ITOM
CHWKAIOTCS TEMITBI POCTa, TPOJYKTUBHOCTh (DOTOCHHTE3a, YCTOMYUBOCTh K BPEAUTENSIM, OOJIC3H M,
cTpeccam.

7.Kakue oOecmpykmugHnvle uU3MeHEHUA NPOUCXO00AM 6 ClAeOCmeue 3azPA3HEHUsA
ouocghepvr?

3arpsi3HEeHHEM SBJIAETCA HeOIaronpusTHOE U3MEHEHHE OKPYXKAIoUle cpeibl, BOSHUKIIIEE B
pe3yJibTaTe YeIOBEYECKOW AEesTeNIbHOCTH, MPU STOM H3MEHSIIOTCS paclpeleleHue MpUuXOosiieit
SHEPruH, YPOBEHb paJHaluu, (PU3NKO-XUMUUECKHUE CBOMCTBA OKpY)KAIOIIEH cpenbl M yCIOBHS
CYILIECTBOBAHUS )KHUBBIX OPTraHU3MOB.

3arpsi3HeHHE O0YyCJIaBIIMBACT HEOOPATUMOE Pa3PYIICHHE YKOJOTHYECKUX CHCTEM, MOTEPIO
MJIOAOPOIHBIX 3€MENb, CHIDKCHHE MPOIYKTUBHOCTH KaK IKOCHUCTEM, TaKk W Ouocdepsl B ILEIOM,
OpsSMO WIM KOCBEHHO YyXyamiaeT (GuU3M4eckoe U MOpajJbHOE COCTOSHUE YeloBeka. BHeapeHue B
9KOCHCTEMBbI ~ YYXXEPOAHBIX BEHIECTB HApyIIaeT SBOMIOINHOHHO  CIOXKHBIIMMCA  PEXUM
IKOJIOTHYECKUX (DaKTOpOB, HapymaeT oOMEHHBbIE U MPOAYKLIHUOHHBIE MPOIECCHl B OMOreoIeHO3e,
MIPUBOJIS €T0 K JICTPAAIIHH.

8.Kakoewvl ocHosHble 3azpA3HUmM elU AMMOCPHEpHO20 8030yxa?

st atMocdepHOro Bo3ayxa XapaKTepHBI CIIEYIONINE 3arPsI3HATEIH:

-rajloreHCco/iepKallie COEIMHEHMs], UCTOUHMKOM KOTOPBIX SBJIAIOTCA XUMHUYECKas H
XOJIOIUJIbHASL OTPaCIlb,

-MeTaJuIn4ecKas Tblb, KOTOpasi momnajgaeT B aTMochepy ¢ MpeanpHsITHd MeTaJuTypruu U
TOPHOTOOBIBAIOIIICH TTPOMBITINIEHHOCTH,

-YTJIEBOJOPOABI MMOCTYIAOT OT TEIJIOBOM SHEPTE€THKHU, TPAHCIIOPTA,



- razoo0pasnbie okucibl (CO2, SO2, NO, NO»)) coequnsisich ¢ Biaroid atMocdepsl BbIITaIal0T
Ha 3EMJTIO KHCIIOTHBIMU JTOXKISIMU

CrnemyeT y4ecTh, YTO 3arps3HUTENH, TOMAB B OJHY IPUPOIHYIO CpEly, MHTPHPYIOT B
Ipyryio, u obopatHo. Tak, Hampumep, 3arps3HUTEIb, MOMaB B aTMocdepy, MPOHUKAET B TMOYBY, a
OTTyJa B PACTeHHs] U >KMBOTHBIX, KpDOME TOTO, M3 IMOYBHI 3arps3HUTENb MUTPUPYET B BOAY, B
JIOHHBIE OTJIOKEHUs, pbIOy. C MIIOM MOXXET BHOBb BO3BPATUTHCS B IMOYBY.

9. Kaxoeo é1usanue 2a3onvliesvlx 3azpa3HeHuil HA pAcMUmMeabHble OP2AHUZMbL?

[TpoaykThl TeXHOTEHE3a, 0COOEHHO Ta30MbUICBBIE BHIOPOCHI, BO3JCHCTBYIOT TIPEKIE BCETO
Ha aBTOTPOHOE 3BEHO arpoOMOreoIeHo3a — Ha KyJIbTUBUPYEMbIe pacTeHus. Pa3nnuaroT BUIUMEBIE
MOBPEXICHUS PACTCHUI U HEBUAMMBIC BO3/ICHCTBHS 3arpsi3HEHUM.

K BUAMMBIM W3MEHEHHSIM PACTEHUH B pe3yJbTaTe 3arps3HEHUST OTHOCSATCS: OCAKICHHE
3arpsi3HUTENsS (CaKd, 30JIbI, IEMEHTHOW WBLIM, OKCHJA >Kele3a M T.J.) Ha YacTAX paCTCHHMA
OCOOCHHO Ha MIEPOXOBATHIX, IMOKPBITHIX BOJNOCKAMH, KICWKHX WM BIAXKHBIX;, IMTPUIHIIAHHE
MACCUBHON MbUTM (10 00pa30BaHUS KOPKH B ONPENCICHHBIX YCIOBHUSX); MPUIMIIAHHE TOKCHYHOM
IBUIH, COAEPIKaIIeH TSKeNble MeTasllbl WM XKelle30; HEKpo3, B pesyibrate Bo3aeictBus SOz, HF,
SiF4, SO3, HCI u3menenue 1Beta, 0)KOrM Ha JUCThSIX M XBOE, HEKPOTU3AIUS KOHYMKOB HJIM KpaeB
JHMCTHEB, & TAaKXKe HEKPO3 MEKPEOCPHBIX MOJICH JIMCTHEB WM BCETO JIMCTA; BEPXYIICYHBIH HEKPO3
wiona nox aeiicreuem HF; mpexneBpeMeHHBIN omnaj JMCTHEB; JAENPECCHs POCTa BayKHEHIINX
yacTed pacTeHHs] — YMCHbBIICHUE IUIOMAJH JTHCTOBOW MOBEPXHOCTH, a CIICAOBATEIBHO CHIDKCHHE
MPOAYKTUBHOCTH aCCUMUJISILIMK U BCETO PACTEHHUS B I[E€JIOM.

K HeBHUIMMBIM BO3ACHCTBHSM 3arpsi3HEHUS OTHOCSTCS: pe3KUe H3MEHEHHs B OOMeEHe
BEIIECTB PACTEHUH, CTPYKTYPHBIC U3MEHEHHS BHYTPU KIIETOK, MOTJIONIEHUE OT/EIbHBIMU YaCTAMU
pacTeHUW W HAKOIUICHWE BHYTPU PACTEHUH Ta3000pa3HbIX W TBEPIBIX KOMIIOHEHTOB BPEIHBIX
BEIIECTB.

CreneHb BO3ACHCTBHS 3arps3HSIONIMX BEIICCTB HAa PACTEHHS 3aBUCUT OT WX BUJA U
KOHIICHTPAIIMH, BPEMEHH BO3/CHCTBUS, TOJEPAHTHOCTH PACTEHHH K JAHHHBIM 3arpsi3HUTEIAM, a
TakXKe OT (PeHONOTNYeCcKOi (has3bl pa3BUTHUS PACTCHUS.

10. Kakue usmenenusa npoucxooam 6 npupooOHbIX U A2poIK0I02UHECKUX CUCHeMax npu
mMexHO02eHHOM 6030elicmeuu?

Kak mpupognbie, TAK U arpodKOJOTHYECKHE CHCTEMBI, SBIISSCh YaCThIO OHOTEXHOCHEpHI,
UCIIBITHIBAIOT TTOCTOSIHHOE TEXHOI'CHHOE BO3JeiicTBUE. B pe3ynbTare 3arps3HEHUs] B DKOCHCTEMaX
HApYIIAIOTCS  MPOIECCHl  JHEProoOMeHa, CHWXKAETCS MPOAYKTHBHOCTH ©  YCTOWYUBOCTH
BO3/CIIBIBAEMBIX KYJIbTYp. B palioHaXx HMCTOYHWKOB HMHTEHCHBHOTO Ta30IBUICBOTO 3arpsi3HEHUS
JIOBOJIPHO YETKO BBIJEISFOTCS 30HBI C PA3IMYHON CTEIECHBIO JerpaJiallid PacTUTEIBHOTIO MOKPOBA.

n

Tak, B HEMOCPEICTBEHHOM OJM30CTHM K MCTOYHUKY 3arps3HEHUs pacrioynaraercss " TeXHOTeHHas
IyCThIHS " — TEPPUTOPHUS C OTCYTCTBUEM PACTUTEIBHOCTH UJIM CUJIBHOM CTENEHBIO €€ YTHETeHMS
PaCTUTENBHOIO ITOKPOBA.

Hepenxo 30Ha axkTUBHOrO 3arpsA3HEHHUs B  pe3yJibTaTe Ta30lbUIEBBIX BHIOPOCOB
IPOCTUPAETCSI Ha HECKOJbKO JecsITKoB KuijoMmeTrpoB. Hamnpumep, Bokpyr Hopumibckoro
FOPHOMETAJNTYPrUYecKOro KOMOMWHATa pacTUTEIbHBIA IOKPOB M IIOYBEHHas OMOTa MpeTepreiu
3HAUUTENbHBIE U3MEHEHUs B paguyce 60-70 KM OT MCTOYHUKA 3arps3HEHUSL.

11. Kakoeo é1uanue 2a3000pa3novix OKUC06 CEPbl HA HCUZHEDEAM eTIbHOCH b PACHEeHUl?

3arpssHenne razoo0OpaszHbiMu  okucinamu cepbl SOp, SOz mpoHcXOIUT B pe3yibTare
TEXHOT'€HHBIX BbIOpOCOB B aTmochepy. [lopakenue pacteHuil cepoil BU3yaJbHO MPOSIBISETCS B
BUJE O€JIbIX MATEH, KOTOPbIE IOTOM OYpEeIOT U HEKPOTU3UPYIOTCA, a TAKXKE B BUJE MEXKIKHUIKOBOIO
Hekposa. MHorga mopakeHue cepoil He uMMeeT BUAMMBIX IPOSIBICHUH, OJHAKO HapyILIarTCs
MPOLIECCHl POCTa, Pa3BUTUSA M OOMEHa BeHlecTB y pacTeHui. Tak, NHOKCHA Cepbl MOBPEXKAAET
MeMOpaHbl THIIAKOHIOB, CHUXKAET KOJIMYECTBO TPaH, BHI3BIBAET YTOHUEHHE CTPOMBI, T.€. HApyIIaeT
CTPYKTYpYy XJIOPOIUIACTOB, KPOME TOTO CHHXKAETCS MPOJYKTUBHOCTH (DOTOCHHTE3a, a TaKKe
HapylIaeT pacnpereeHre aCCUMUIISITOB.



[Tpr BBICOKMX KOHLIEHTpALMSIX IWOKCHIA CEpbl MOBPEXKIAIOTCA KIETKU SIUIEpMUca U
Hapymaercss (YHKIWs YCTBUI], BCIEICTBHE YETO0 PACTEHUS TEPSIOT CIOCOOHOCTH COXPAHATh H
HaKaIUTMBAaTh BJIAry B KJIETKaX, CHU)KAETCS 3aCyX0YyCTOHYNBOCTb.

JloKcHT cepbl MOBBIMIAET IMPOHUIAEMOCTh IS KaTHOHOB Kalus, KaJbIUs U Caxapos,
MPOMCXOIUT OTTOK MUHEPATBHBIX COJIEH, pe3Ko cHuxkaeTcs PH.

Y4eHbIMH YCTaHOBIIEHO, YTO MPUMEPHO JBE TPETH TUOKCHIA CEpbl MPOHUKHYB B JHCTHS
pacTeHus MPEBPAIIAIOTCS B CEPHYIO KHUCIOTY, a OJIHA TPETh JE3aKTUBU3HPYETCs, MPeodpasysach B
KJIETKaX B CBOOOIHBIE CEPOCOACPXANME AMHUHOKHCIOTH (IIMCTEHH, TIYTaTHOH, METHOHUH).
duroTokcuuHble KOHIEHTpamuu SO2 IS pa3IMIHBIX PACTCHUH HEOJWHAKOBBI, HO JJIS
OONBIIMHCTBA pacTeHuit oHu cocTaBisAoT 50-90 mMxr/m3. Kaprodens ciocoben 6e3 3HaYMTENBHBIX
M3MEHEHUH BBIIEPKUBATh KoHIeHTpanuu SOz B Bo3ayxe 10 250 Mxr/m®,

12. Kakoeo énuanue pmopcooepicauux 3azpaznumeneil na pacmenus?

dropcoaepxaiye 3arpA3HUTENM 04eHb pa3HooOpa3Hbl. OHM MOTYT OBITH ra3000pa3HBIMHU:
HF, SiFs, H.SiF,;, CFe, a Taxxke TBepasiMu dacTHiamMu u aspozoisimu: NaFs, CaFz, NaszAlFg,
NazSiFs. ®onoBOE conepxkanue Gpropa B aTMOCPEPHOM BO3yXE arpOIKOCHCTEM cocTaBisier 1%#1074
Mr/M. OTOPHUCTbIE COEAMHEHUS SBISIOTCS OMACHBIMU TOKCHKAHTaMH IS C.X. PAacCTeHMi, TaK Kak
OHH 00JIAJIAIOT BBICOKOW XMMHYECKOW aKTHBHOCTHIO. CoennHeHus: Topa BCTYMAIOT B PEAKIUU C
OpPraHWYECKUMU M HEOPraHMYECKHMH KOMITOHEHTaMH MOYBEI. B pe3yibprate M3MEHSIOTCS (PU3UKO -
XHUMUYECKHAE CBOWCTBA MOYBHI, CHIKASTCS €€ IIIOAOPOIHE.

[Tomamast B pacrenus (Top He BKIIIOYAETCS B OOMEH BELIECTB, 4 HAKAIJIMBAETCS B HUX B
KOJIMYECTBAX, OMACHBIX MAJis 3J0POBbsl JKMBOTHBIX M ueJOBeKa. Tokcuyeckue cBoicTBa (ropa
MPOSBIIIFOTCSL TIPH COACpPXKAHWUU ero B TKaHsax Ooznee 1,5-2,0 mr/kr. BusyanbHO MOBpEKICHHUE
¢GTOopoM TpOSBIAETCS B BUAE KPAaeBOrO M BEPXYIICYHOrO HEKpo3a. TOKCHYHOCTH (Topa s
pacTeHHii 3aBUCHT KaK OT (opMbl (pTopcoiepk amero COCAMHEHHS, ero KOHIICHTPAIlUH, BPEMEHH
BO3JICHCTBHS, BU/Ja M BO3pacTa PacTeHHH M WX YYyBCTBHTEIHHOCTH, TaK M OT 00ECIEYEHHOCTH
dIIEMEHTAMH MHHEpAJbHOTO MUTAHUS, MOJEBOW BIATOEMKOCTH M TeMIlepaTypsl Bo3ayxa. Ecmu
nanHas GopMa QTOpa TOKCHYHA JUIS OMPENEIIEHHOrO0 BUAA PACTEHUH, TO JMCTh MPUOOPETAIOT
KpPacCHOBaTO-KOPHUYHEBBIN IBET. B TKaHAX HEKOTOPHIX PaCTeHUH coequHEHUs (Topa OIOKUPYIOTCS
AIUTIOMUHKAEM, 00pa3yst ycTtoiuuBbie KoMiuiekchl Al-F, CHMXas TOKCHYHOCTh 3THX 3IIEMEHTOB
(x;ormyaTHUK, 4Yaif). DTOp, HAKAIUIMBasCh B PACTCHUSAX, CHWKACT COJEp)KaHWE XJIOpoduiua,
WHTEHCHUBHOCTh (DOTOCHHTE3a, CHHTE3 OEIIKOB, KPOME TOTO YCHIIMBACTCS IBIXaHUE, MOJABIISICTCS
aKTUBHOCTH (DUTOrOPMOHOB, B pe3ynbrare cBsi3biBaHuss Ca, Mn, Mg, Hapymiaercsi MUHEpaIbHOE
nuTaHne. B KOHEUYHOM CcUeTe CHIDKAeTCS MPOAYKTHBHOCTh PACTCHUMU, YXYAIIAETCS KadyeCTBO
ypoxasi.

Bo n3bexaHne HEraTHBHOTO BO3/AEHCTBUS C.X. PACTEHHUS CJEAyeT BhIpallyBaTh He Ommke 3
KM OT HUCTOYHHKA 3arps3HeHus (TOpoM, 3epHOBBIE KYJIbTYpHl cieAyeT omnpsickuBaTh 0,1%
pPacTBOPOM KaJIbI[MEBOW CEIUTPHI 3 pa3a B TEUECHUE BEreTaluu.

13. Kakoea knaccugpukayua 3azpazHawwux @akmopoe no @QuU3UKO-XUMUUECKUM
napamempam?

[To ¢u3uKO-XMMHUYECKMM TapamerpaM 3arps3Hsionme (akTopbl MOAPA3ACISAIOTCI Ha
MeXaHu4yeckue, (usnueckue (PHEPreTuyecKue), XUMUYecKue, OWOJIOrMYecKue M SCTETHUYECKUU
Bpel.

MexaHudeckue 3arpsi3HEHUsT — 3TO YAaCTUYKU MBI B atMocdepe, TBepIble YaCTUIBI U
pa3IMYHbIC TPEAMETHI B BOJIC M ITOYBE.

XVUMHYECKHE 3arpsi3HEHUST — OTO pPa3JIMYHble Ta3000pa3Hble, JKUAKUE U TBEpPABIC
XHUMUYECKAE OJJEMEHThl W  COCNWHEHHWs, [OMaJaloliie B  OKPYKAIOUIYIO  Cpelay H
B3aMMOJICH CTBYIOIIHE C €€ KOMITOHEHTaMH.

dusznueckue (FHEPreTUYecKre) 3arpsa3HUTENd — ATO IIyM, BUOpAllUU, YIbTPO3BYK, TEILIO,
BUUMBIC, HHPPAKPACHBIC U YIbTPO(DUOIECTOBBIC H3TYUCHHUS, DJICKTPOMATHUTHBIE TIOJISI, PaTUaIus.

buonornueckue 3arps3HUTENM — O3TO Pa3JIMYHbIE BHJBI OPraHU3MOB, B TOM YHCIE
BBIBE/ICHHBIX YEJIOBEKOM, TPHUMHSIONINE BPEJ €My CAMOMY HITH YKHBOU TIPUPOJIE.

DcTeTndeckuil Bpea — HapyImIeHHe PUPOIHBIX JIAHAIIAPTOB U Mei3axeid, ypOaHu3aIusl.



14.Kakoewt nocneocmeusn napyuieHusa 4eio6eKom 0CHOBHBIX NPUHYUNOE eCMeCH 8eHHO20
ycmpoiicmea ouocghepot?

VYueHple cleAylomuM o00pa3oM OXapaKTepU30Bajid HApyLIEHUE YEJIOBEKOM OCHOBHBIX
MIPUHITUIIOB €CTECTBEHHOTO yCTPOICTBA OroChepsI:

1. B mpupone comHeyHash SHEPrusi aKKyMYyJIUPYETCs 3€JIeHbBIMH PACTCHHUSMH B BHJIE
OpPraHUYECKOT0 BEIIECTBA, MEPEXOAUT U3 PACCETHHOI'O COCTOSHUS B KOHIEHTPUPOBAHHOE, YaCTh
STOW HSHEPrUM PacXOAyeTcsl KMBBIMU OpraHM3MaMu Ha MPOIECChl MeTabosiM3Ma, paccenBaeTcs,
JIpyras 4acTh (3amacaercs) COXpaHsSeTcs B MHOToJeTHuX (QurorneHozax. YenoBek Hapymaer
croxuBIIuiics OanmaHc sHepruu. [[oObiBast U cxKuUras 3HEPropecypchl OH MEPEBOAUT SHEPTHUIO U3
KOHIIGHTPHPOBAHHOTO COCTOSIHUS B paccesHHoe. [Ipu 3ToM pa3pymiaroTcsi IMOYBBI, THOHET
PaCTUTENBHOCTD, 3arPA3HACTCS OKPYXKAIOIIas Cpeia, HeoOpaTuMO N3MEHSIOTCS SKOCHCTEMBI.

2. B npupome BemectBa Ouocdepbl HUCIONB3YIOTCS  YPE3BBIYAWHO  SKOHOMHO.
buoreoxuMuueckue UKl OMOTEHHBIX 3JIEMEHTOB HE MPUBOJIAT K HAKOIJIEHUIO 0TX0/10B. UenoBek
UCIOJB3YeT BellecTBa 6uochepsl kpaiiHe HeapPeKTHBHO, 00pa3yeTcss OrpoMHasi Macca OTXOJIOB,
MHOTHE U3 KOTOPBIX TOKCUYHBIL. JIuib 1-2% MnepBUYHOTO ChIPhs UCIIOJIB3YETCS B KPYrOBOPOTax, a
98-99% uaer B OTXO/BI.

3. B ecTecTBeHHBIX MNPUPOIHBIX YCIOBUSIX OJlarojaps pa3JIdyHbIM B3aMMOOTHOIIECHUSM
MEXJIy MHOrooOpasueM BUJOB B OHOreOLICHO3€ CIOXKUIOCh OHOJOTrMYECKOE pPaBHOBECHE.
Hctpebnenue dYEIOBEKOM OTAEIbHBIX BHJOB JKHMBBIX OpPraHU3MOB TMPHUBOJUT K CHIDKCHUIO
YCTONYHMBOCTH 9KOCHCTEM U Onochepsl B LIETOM.

4. JleATenbHOCTh 4YeJIOBEKa IMpHBENAa K HAPYNICHUIO MOMYJISIMOHHONW CTaOMIBHOCTH.
3HAUUTENHFHO BO3POCIIO KOJIMYECTBO COMYTCTBYIOIIMX YEIOBEKY BUAOB: KPBIC, MBIIIEH, TAPAKAHOB,
KOIIIEK, co0aK U T.4. B To ke BpeMs UMCIeHHOCTh IPYIUX MOMYJISIUI Pe3KO COKpalaeTcs, MHOIAa
JIO YTPO3bI IOJIHOTO Mcue3HOBeHUs (MOpCKHEe TPOMBICIIOBBIC dKUBOTHBIC, Y CYpUUCKUHN TUTD U 1IP.).

5. X035HCTBEHHAs JEATEIBHOCTh YEJIO0BEKA PE3KO M3MEHMWIA MapaMeTpbl 3KOJIOTMYECKHX
¢dakTopoB. MHOrHe BHIBI JKUBBIX OPraHU3MOB HE MOTYT MPHUCIOCOOUTHCS K TaKUM OBICTPBIM
W3MEHEHUSIM U MOru0aroT.

15. Kakoevt omauuua ouomexnocghepor om ouocgepot?

buorexnocdepa — 3T0 007aCTh HaIIEH TUIAHETHI, B KOTOPOH CYIIECTBYIOT JKUBOE BEIIECTBO
Y CO3JJaHHBIC YEIOBEKOM ypOaHO-TeXHUYECKHE OOBEKTHI U IJe MPOSIBISIFOTCS UX B3aUMOJEHCTBHE U
BIMSIHHE Ha BHEIIHIOW cpeny. buorexnocdepa B oranune oOT Ouochepsl He SBISIOTCS
CaMOYNpaBIBIIOIIEHCA OPraHM30BAHHOM CHCTEMOM, OHA CJOXHBIA KOHIJIOMEpPAT MHOYKECTBA
MOJICUCTEM, KOTOPBIMU YyIpaBisieT 4denoBeK. [lo cpaBHEHHIO ¢ TPUPOAHBIMH CHUCTEMaMU 3TH
HOJCUCTEMBl HE aKKyMYJHUPYIOT, a PacXOAYIOT 3HEpruro, Ouomaccy u kuciaopon ouocgepsl. Ilo
naHHbeIM B.A. KoBabl, mpupoHbie 3KOCHCTEMBI MTOJHOCTHIO 3aMEIIEHbI TEXHOTC€HHBIMH CUCTEMAaMHU
Ha 25-30% cymm. Ilpu 53ToM OpraHu4yeckoro B3aUMOICHCTBUS MeEXAy Ouocdepoil u
OouoTexHocepoil He MPOUCXOIUT, MOCKOJIBKY TEXHOT€HHBIE CHCTEMbI XOTSI U PACIOIOXKEHBI B
ouocdepe, HO OHM HE 00JANAIOT TEeMH (PYHKIUSIMH U CBOMCTBAMH, KOTOPBIE XapaKTEpPHBI IJIs
IPUPOJIHBIX IKOCUCTEM. TaK, TEXHOIeHHbIE (DYHKIMOHAJIbHBIE 00Pa30BaHUs MOT'YT CYyIIECTBOBATh
JMIIb NIPU UCHOJb30BAHUU 3HEPIrUU U OMOMAacChl, HAKAIIMBAEMbIX aBTOTPO(HBIMH 3KOCHCTEMAMHU
6uocdepsl, TO3TOMY TEXHOT'€HHBIE CHCTEMBI Pa3pyIIalOT MPUPOAHBIE aBTOTPO(GHBIE IKOCHCTEMBI,
3amMeliasi UX B MPOCTPAHCTBE.

Kak wu3BecTHO, Omarogapsi €CTECTBEHHOMY KpPYrOBOPOTY BEIIECTB, JKHBOE BEIIECTBO
6uocdepsl 06agaeT CBOMCTBOM 3KOJIOIMYECKOro camooOecnedeHus. A npu (yHKIMOHUPOBAHUU
OuorexHocdepsl KpPyroBOpoT OMOT€HOB HApyIIaeTCs, T.K. HEKOTOPHIE BEIIeCTBAa OMOTHUYECKOTO
IPOUCXOXKIEHUS, U3bAThIE U3 OHOC(heEpbl, HE BO3BPALIAIOTCS B HEE B MPUTOJHOM ISl BKIIFOUEHUS B
KpyroBopor Buae. Takum o0pa3oM, B TMPUPOAHOW CpeAe MOSBISIETCS HEIOCTaTOK BEIIECTB,
HEOOXOAMMBIX IS TOCTOSIHHOTO CAaMOBO300HOBJICHHUS KHBOT'O BEIIECTBA.

OIIK-1 Cnocoben pewiams munoevie 3adauu nPoGeccUoHaANbHOU O0esasmenbHOCmU HaA
OCHOGEe 3HAHUIL OCHOGHBIX 3AKOHO8 MAMEMAMUYUECKUX U eCHeCM8EHHbIX HAYK ¢ NPUMEHEeHUeM
UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX M EXHOTIOZUIL



3aoanus 3aKkpvimo2o muna:

1.030H B cTpaTocdepe odopasyercs u3

+Kucinopona

BOZSIHOT O Mapa

YTJIEKUCIIOTO ra3a

CEpPHUCTOrO rasa.

2.Kak Ha3bIBaeTCs1 MUHEPAJM3alis OPraHMYeCKUX BellecTB?

CHUHTE3

+IECTPYKIHUA

BOCCTaHOBJICHHE

OKHUCJICHUE

3. KakoBo coaep:kaHue T1pecHOl BOAbI MO OTHOLICHHMI0O KO BCeM pecypcam
ruapoceps?

+2 %

10 %

25 %

98 %

3aoanus omkpeimozo muna:

1.B uem 3axniouaemca KOMNIeKCHoOe Oelicmeue IKON02UYEeCKUX hakmopog?

Okonoruyeckue HakTopsl Cpeasl JeHCTBYIOT Ha OpraHU3M He U30JIMPOBAHHO APYT OT Jpyra,
a BCE BMECTE OJIHOBPEMEHHO, KOMIIEKCHO, MO3TOMY 30HA ONTHMYyMa U TpeAesibl BHIHOCIMBOCTU
OpraHu3ma 1o OTHOUICHHIO K KaKOMY-JTM0O (pakTOpy MOT'YT 3aMETHO CMEIIAThCS B 3aBUCUMOCTH OT
TOr'0, B KAKOM COYETaHUH U C KaKOH CUJION NEHCTBYIOT B 3TO e Bpems aApyrue (axktopsl. Tak, npu
ONTUMAJILHOM BJIQ)KHOCTH IIOYBBI M BO3/lyXa PacTEHHUs JIeruye NepeHOCAT MOBbIILIEHUE TEMIIEpaTyphl
WA CKOPOCTH BETpa.

13 Bcero MHOT000pa3ust JEHCTBYIOMNX HA OPTaHU3M SKOJIOTMYECKHX (PaKTOPOB OAHU MOTYT
OBITh BEIYIIUMHU, a JPYTHE — COMYTCTBYIOMUMU. [IprdeM B pa3iuyHbIe IEPUOBI B POIH BEAYIIUX
MOTYT BBICTYINaTh pa3Hble ¢akTopbl. Tak, IJs mpopacTaHus 3€pHA BEAYIIMM (AKTOPOM SIBISETCS
TeMIeparypa, B IMEpUOJ KOJOLIEHHWS M IBETEHUS — COJAEp)KaHUE BJard B I0YBE, BO Bpems
CO3pEBaHHUs — HaJIMUKe B TOYBE JOCTATOYHOI'O KOJIMYECTBA MUTATEIbHBIX BEIIECTB.

2. Kak éo3nukatrom 3x06uomopgot?

BoszeiicTBue Ha pa3Hble B CUCTEMAaTHUECKOM OTHOLIEHMM OPraHM3Mbl OJJHOTO U TOTO XK€
KOMITJIEKCa SKOJIOTHYECKUX (PAKTOPOB B TEUYCHNE MHOTHX ITOKOJIEHHH BBI3BIBAET Y 3 TUX OPraHU3MOB
COBOKYITHOCTb CXOJIHBIX MOP(0I0ro-pu3n0IOorHYecKuX aJaanTalluoOHHBIX M3MEHeHHH. Bo3HukawoT
CXOJIHbIE TPYIIIBI OPraHU3MOB, Ha3BaHHBIE )KU3HEHHBIMU (hopMaMu, UITH SKOOHOMOpdamH.

OxobuoMopdsl — OSTO COBOKYMHOCTh BHJOB, HUMEIONIME CXOAHbIE (OPMBI pocTa,
OMOJIOrMYECKUE PUTMBI, 3KOJOrO-TIPHUCIOCOOUTENbHBIE OCOOEHHOCTH, MOJY4YEHHbIE B IIpolecce
ecTecTBeHHOro otoopa. CyliecTByeT HECKOJIBKO KiacCH(pHUKAUi 3K00MoMOp(d, KOTOpbIE CTPOSATCS
Ha OCHOBE JABYX-TpeX HauboJiee Ba)KHbIX XapaKTepucTUK. Hampumep, y >KMBOTHBIX CIIOCOOBI
JNOOBIBAaHMSI MUIIHM U 3aIIUTHI OT BPAaroB, Y PacTeHUN — OCOOCHHOCTH pOCTa U MOP(HOIOrHYECKOro
CTPOCHUS.

3. Kaxosa cmpyxkmypa sxocucmem?

DKOCUCTEMBI — HCTOPUYECKH CIIOKUBIIMECA B Ouocdepe Ha TON UM MHOM TEPPUTOPUHU WU
aKBaTOPUU OTKPBITBbIE, HO LIEJIOCTHBIE U YCTOWYMBBIE CHCTEMBbI )KMBBIX U HEXHBBIX KOMIIOHEHTOB
(Ouorton u 61OLIEHO3).

DKocucTeMa BKIIOYAeT B cedsl OuoyeHo3 — pa3lUvHbIE COOOMIECTBA YKUBBIX OPraHU3MOB
(¢uToreHo3bI, 30011€HO3bI, MHKPOOOIIEHO3bI, MHKOIIEHO3bI), OObEIUHEHHBIE TPOGUUECKUMHU U
MPOCTPAHCTBEHHBIMU CBSI3IMH, a Takke abuornueckue QakTopsl cpenasl (KIMMaTHYECKHE,
MOYBEHHO-TPYHTOBBIE U JIP. YCIOBHS).

buomon — OTHOCHUTENIbHO OJHOPOJHBIM MO aOMOTHYECKHM (akTOpaM Cpenbl Y4acTOK
reonpocTpaHcTBa (CyLIM WM BOAOEMA), 3aHSTHIN OMpenenéHHbIM OMoIeH030M. Mexly 6MoTonoM



U OMOIICHO30M MPOUCXOAUT OOMEH BEIECTB, SHEPruH, WH(pOpMaly, B3aMMHOE BJIMSHUE APYT Ha
Apyra.

4. Kakoevl mexanusmol camopezynayuu Ixocucmem?

OKOCUCTEMBI, B TOM YHUCJIE U OMOreoleHO3bl CIIOCOOHBI K caMOperyssuuu. Tak, pacTeHHus
IPOU3BOAAT OPraHUYECKYI0 Maccy (IMPOAYLEHThI), MX POCT PEryJupylOT pacTUTEIbHOSTIHBIC
KUBOTHBIE — OHH IOENAIOT YacTh OMOMAcChl. XHWIIHUKH M Tapa3uThl PETYIUPYIOT YHUCICHHOCTD
TpaBOsIHBIX. OHU MPENATCTBYIOT O€3MEPHOMY Pa3MHOKEHHUIO PACTHUTEIbHOSAHBIX (puTodaros) u
Ype3MEpHOMY BBICIAHUIO PACTUTEIBHOCTH. B TO ke BpeMs CHUXKEHHE OHOJOrHYecKoin
OPOAYKTUBHOCTH pAacTeHMH BeJeT K CHIDKEHUIO YHCIEHHOCTH PACTUTEIbHOSIHBIX, S
CIIEZIOBATEIBHO U XUIIIHUKOB.

B pesynpraTe neWcTBHSA CIOXHBIX MEXAaHH3MOB CaMOPEryJslUM, OCHOBAaHHBIX Ha TakK
Ha3bIBAEMBIX "OOpPAaTHBIX CBA3SX" SKOCHCTEMBI MOJJEPKUBAIOTCS B COCTOSHUU JHUHAMUYECKOTO
paBHOBecusi — romeocrasa. Kpome Toro, B OumoreomneHosax JAeHCTBYEeT Takas cHenH(pHUecKas
CHCTeMa peryjsluu, KaKk MEeXKBHUAOBas CHUTHAIM3alMs (ONTHYECKas, 3BYKOBas, JJIEKTpUYEcKasd,
XMUMHYECKasi), KOTOpas co37[aeT BOKPYT OHOIIeHO03a onpe/eseHHbIe "0noIornyeckue moss'".

5. Kaxosea mpoguueckan cmpykmypa ouoyenosa?

buoneno3 npencraBisieT U3 cedsl OTKPBITYIO CUCTEMY — OH HE MOXET CYLIECTBOBaTb 0€3
IOCTYIUIEHUS! HW3BHE CONMHE4YHOH »sHepruu. CoHe4YHass OHHEprusi HCIONB3YETCs 3eJIEHBIMU
pacTeHus MU U B Ipolecce GpoTocuHTe3a npeodpa3yercs B XUMUYECKYIO SHEPTrUI0 OPraHu4ecKoro
BemiectBa. OpraHu3Mbl CIOCOOHBIE HCIONB30BATh HEMNOCPEACTBEHHO COJNHEYHYIO DHEPrHi0 U
npeoOpa3oBeIBaTh €€ B JPYT'HE BUIbI DHEPTUM HA3BIBAIOTCA MPOAYLEHTAMH WIA aBTOTPO(aMH.
Takue opraHu3Mbl COCTaBJISIIOT B OMOLIEHO3aX MEePBbIi TPOPHUUECKUN YPOBEHb.

OpranuszMbl HECNOCOOHBIE HCIIOIb30BaTh COJHEUHYIO DJHEPrUI0 HEMOCPEICTBEHHO U
notpelistonie ee B IpeoOpa3oBaHHOM BHUJE Ha3bIBalOTCA rereporpodamu. OHU COCTABISIOT
nocienyroume Tpoguueckrue ypoBHu. I'erepotpodsl npencraBieHbl B OMOLeH03€ KOHCYMeHTaMu 1,
2, 3 MOpAIKOB, B 3aBEPIICHUE MHUIIEBOH LIEMH — AECTPYKTOPAMU UJIH PEAYIEHTAMHU.

PenyneHTsl — 3TO OpraHu3Mbl, IepepadaThIBAIONIME MEPTBbIE OCTAHKM >KUBOTHBIX W
pacTeHUN M KUBYIIME 3a CUET DHEPrUU PaA3JIOKEHUS CIOXKHBIX OPraHMYEeCKUX BELIECTB J10
NPOCTEHIINX COCIMHEHUH W HEOPraHMYeCKMX BeHmecTB. B CBOIO ouepeab HEOPraHMYECKHE
BEIIIECTBA, PACTBOPEHHBIE B BOJIE, MOTPEOIIAIOTCS pacCTeHUSIMH, KOTOpbIE B Tpoliecce GOTOCHHTE3a
BHOBB 00Pa3ylOT OpraHM4ecKre BEIIeCTBa, aKKyMYJIUPYs B HUX COJHEYHYIO SHEPTHUIO.

6. Kaxoso npocmpancmeo yxkonozuueckux gpakmopoe?

[IpocTpancTBO ~ HKOJIOTHUECKHX  (aKTOpOB  BKIOYaeT B ce0d  CIEAYIOIIHe
KJIacCH (PUKAIIMOHHBIE TTOPa3eICHHs: SKOTON, OMOTOI, SKOJIOTHYeCcKas HHUIIA, YIKOTUI. DKOTOI —
3TO MecTooOuTaHue OWOIeHO3a — BHEUIHHE YCJIOBUS €ro >KM3HU. buoTom — y4yacTok c
OJHOPOJHBIMH IO JIEHCTBUIO HKOJIOTMYECKUX (PAKTOPOB YCIOBUSMHU, SBISIIOUIMICS MECTOM
00UTaHMS KaKOr0-JIMOO BUJIA PACTEHHH UIIH KUBOTHBIX.

Okonoruyeckas HMIIA — 3TO OINPEAEIEeHHOE MECTO, 3aHUMAaeMO€ OpraHu3MOM,
00yCJIOBJIEGHHOE €ro MOTPEOHOCThIO B MHUTAHUU, TEPPUTOPUM U (PYHKIHEH BOCIPOM3BOJCTBA.
TepMuH sKosornyeckass HUIIa B OTIMYME OT TEpPMHUHA cpega oOuTaHUS, 0003HAYAOILEro JIMIIb
POCTPAHCTBO, Iie OOMTaeT ONpeAeNeHHbIH BUI, BKIIOYAET B cedsl Takke Ty (YHKIHIO, KOTOPYIO
BBITMOJIHAET BHUJI B cpenie oOuTaHus. Bupl, KOTOpble 0OMTAIOT B aHATOTHYHBIX YCIOBUSX, 3aHUMAIOT
AQHAJIOTUYHBIE DKOJIOTMYECKUE HHIIM B PA3MYHBIX PErHOHAX, HA3BIBAIOTCS HKOJOTMYECKUM U
skBUBasieHTaMu. Tak, B EBpa3uu nmpouspacraert B Jiecax YepHUKa OObIKHOBEHHas, a B CeB. AMepHKe
B QHAJIOTMYHON HKOJIOTMYECKOM HUIIIE — YEPHUKA OBAJIbHOIUCTHAS.

OKOTHI — COBOKYIHOCTb OPraHM3MOB TOI'O0 MJIM MHOTO BHJA, 00JaJaloIIUX CBOMCTBaAMU
NPUCIIOCOOJIEHUST K TOMY WJIM HMHOMY MeECTy oOuTaHus. Tak, HEpeIKo TMOMyJsud BUAA
HOAPA3ACNAIOTCS Ha CyOMONMYJISIMM, WM SKOTHUIIBI, TPUCIIOCOOICHHbIE K OOMTaHHIO B MECTaX C
pa3HbIMU SKOJIOTHYECKMMU YCIOBUSAMHU B TIpeeax apeaja BUaa.

7. B uem cocmoum snepzemuueckan pynkuus sxcueozo eeuwjecmea ouocgepor?

OHepretuueckas (pyHKUHS KUBOTro BeliecTBa Ouocgepbl cBsizaHa ¢ (OTOCHHTETUYECKOI
JeSITEIbHOCTBIO 3€JICHBIX PACTeHHUH, € MPOIECCOM MpeoOpa3oBaHMUsI KOCMHUYECKOH COJHEYHOM



SHEPruy B XUMHYECKYI0 SHEPIrHI0 OPraHMYECKOIO BELIECTBA, €€ IepepaclpencileHueM MEXIy
OTJEIbHBIMU KOMIIOHEHTAaMU OMOCHEPHI.

VCTaHOBJIEHO, YTO €KETOAHO PACTEHUs aKKyMysupyroT 1842*10% k/x suepruu. 3a cueT
9TOW SHEPIHM IPOUCXOIAT BCE JKU3HEHHBIE ITPOoIecchl Ha 3emule. YacTh S3HEPruu UAET HA MPOLIECCHI
KHU3HEJCATEILHOCTH JKMBBIX OpPraHU3MOB, Apyras 3amacaeTcs B BHAE MX OHOMAacchl, B rymyce
IIOYBBI, B TOPIOYMX IIPUPOJHBIX UCKOIIAEMBIX.

OIIK-3 Cnocoben co3zoasams u nodoepicugams 6e30nacHvle yci068us 6blNOIHEHUA
npouU3600CcMEEHHBIX NPOUECCOE

3aoanusn 3aKkpvimozo muna:

1. Kaxas ompaciv 79KOHOMUKU AGTIAEHICA CAMBIM KPYRHbBIM ROMpedumesem 600ut?

+cenbCKoe X035HUCTBO

MPOMBIIIIEHHOCTh

KKX

JIECHOE XO3AHUCTBO

2.Bepno nu ymeepowcoenue, umo 6 pe3yipvmame aHmMpPoOno2eHHO20 6030€iCMeus Ha

ammocghepy npoucxooum makice 3azpazHenue aumocgepot u cuopocgepor?

+BEpHO;

HEBEPHO;

YaCTUYHO BEPHO.

HET MPaBUJIbHOTO OTBETA

3.Co60KynHoCmb 20XUMUYECKUX NPOUECCOB, 8bI36AHHBIX NPOU3EOOCH 6EHHO -
X03AUCM6EHHOU 0esAm eJIbHOCM bIO 4e106eKaA — IO

IKOJIOTMYECKUI KPU3HC

+TEeXHOr eHe3

AKOJIOTHYECKasi KaTacTpoda

3arpsi3HEHUE MPUPOIbI

4. Kakoeo onmumanvHoe cooeprcanue Kuciopooa 6 ammocpepuom eozoyxe?

10 %

16 %

+21 %

30 %

5. Ilymoeoe, mennosoe, ceemogoe, paouUaAuUOHHOE U IIEKMPO-MAZHUMHOE IO
3azpasnenue

UHTPEIUEHTHOE

+mapamMeTpruuecKoe

OMOIIEHOTHYECKOe

CTalMaJIbHO-1€CTPYKTUBHOE

3aoanus omkpeimozo muna:

1.Kakoegvl pe3y1omamul He2amueno2o0 aHmMpPOnNO2EHHO20 6030elicmus Ha nouey?

Pe3ynpTaToOM HEraTHBHOIO aHTPONOI €HHOI'O BO3/I€H CTBUSI HA TOYBY SIBJSIOTCS:

YHUUTOXKEHHE TOYBbI, MOTEPS IUIONIAIed MIOAOPOJAHON MOYBBI B pE3yJbTaTe 3aTOIICHUS
IpH  CTPOUTEIHLCTBE THAPOIHEPTETHUYECKUX COOPYKEHUH, CTPOUTEIHCTBO IPOMBIIIICHHBIX
MPEINPUATHH, HACEJICHHBIX ITyHKTOB, JOPOT U T.J.

Hcromenne mouBbl — CHIIKEHHUE TTOYBEHHOT O THIOIOPOIUS, TO €CTh CHIKCHUE CONCPIKAHUS
rymyca, MUHEpalbHbIX JIEMEHTOB.

Pa3pymienue mo4Bbl B pe3yJibTaTe BOJAHOW U BETPOBOM 3p03UHU (CMBIB MJIOJIOPOAHOTO CIIOS,
o0pa3oBaHKE OBPAroB U.T.II.).

3arps3HEHHE TOYBBl  PA3JIMYHBIMH  BEIIECTBAMH  (XMMHYECKOE, OHOOpraHUYECKOeE,
pazvoaKTHUBHOE).

2. IlTouemy npoucxooum ynuumodicenue nouewt?



YHUUTOXKEHUE MOYBBI CBA3aHO C XO3AWCTBEHHOM AEATENbHOCTHIO 4enoBeka. Haunbompime
HOTEPU  IJIOJOPOJIHBIX CEJIbCKOXO3SICTBEHHBIX 3€MEJIb IMPOMCXOAST IPU  CTPOUTENHCTBE
TUAPOIIEKTPOCTAHIIMM, MCKYCCTBEHHBIX BojpoxpaHwmunl. Ilpuuem, Takue mgoporocrosiuiye
COOPY)KEHHs HE€ Bcerja SKoHoMHuecku OH¢p¢dexkTuBHb. Tak, Ha Boare nocrpoeHo Hemano
TUJPOIHEPreTUYECKUX CTAHLUUM, MPU 3TOM 3aTOIJIEHBl OIPOMHBIE TEPPUTOPUM TMIIOLOPOAHBIX
3eMenb. OHAKO, YTOOBI THAPOAIEKTpocTaHuu padotanu col00% oTaadeit MxX MTODKHO OBLIO OB
OBITh B 2 pa3a MEHBbIIIE.

VYHHUUTOXKEHUE TOYBBI TMPOMCXOIUT TaKkKe IMPU CTPOUTEIHCTBE HACEIECHHBIX MYHKTOB
(MeramnoJuchl 3aHUMAIOT OTPOMHBIE TEPPUTOPHH ), TOPOT, 10ObIUE MOJIE3HBIX HCKOMAEMBIX.

3. Kakum o6pa3zom npoucxooum ucmoujeHue noueut?

Hcromenne 3amaca NUTATEIbHBIX BEIIECTB B IIOYBE IIPOUCXOAUT B pe3yJbTaTe
HepaluoHaJIbHOro 3emienenus. C ypokaeM CelbCKOXO035IIICTBEHHBIX PACTEHUS! BBIHOCSIT U3 MOYBBI
3HAUUTENIBHOE KOJMYECTBO MUTATENBHBIX 3JIEMEHTOB. [IpuueM, pa3nuuHble KyJIbTYpbl BBIHOCAT
NUTaTeJIbHbIE AJIEMEHThl C pa3MYHON HMHTEHCUBHOCTHbIO. [Ipu HecoOdroeHun ceBooOOpOTOB,
JUIUTENIbHON MOHOKYJIBTYPE, HEIOCTATOYHOM BHECEHHMH B [IOYBY OPraHUYECKHX BEIIECTB HACTYIAET
HCTOILEHUE ITOYBBI.

[Torepst nnogopoans MOYBBI B pe3yiIbTaTe CIUIIKOM MHTEHCHUBHOM MUHEpalu3aluu rymyca
IPOMCXOAUT IPU HEONPABAAHHO 4YacThIX o0paboTkax MouBbl. McTomieHue miuonopoaus MOuYBBI
MOYKET HPOUCXOAUTHh IPHU NOJABICHUM aKTUBHOW JEATEIbHOCTH MOYBEHHONW OMOTHI B pe3yJbTaTe
YIUTOTHEHUS TTOYBHI, YXYAIIECHUS BOAHO-BO3AYLIHOI'O PEKMUMA, 3arPA3HEHNUS KCEHOOMOTHKAMHU.

CopeprxaHue B IOYBE NUTATEIbHBIX 3JIEMEHTOB, I'yMYyCa MUHEPAJIbHBIX BEIIECTB, CHUKAETCA
IpY BEIMBIBAHUH WX MOTOKAMH BOJbI, YACTUILIBI M1JIOIOPOIHOM MOYBBI MOT'YT OBITh YHECEHBI BETPOM.
HcromeHre MOYBEHHOrO IJIOAOPOJAUS MOXET MPOUCXOAUTh MPHU CHUKEHHUU KOJMYECTBA
pPacTUTEIBHOIO OMaJ1a B Pe3yJIbTaTe pa3pyllIeHUs] €CTECTBEHHBIX (PUTOLIEHO30B, 3aMEHE UX IPYTUMHU
MeHee MMPOyKTUBHBIMU.

4. Ilouemy npoucxooum pa3pyuienue nouevt?

Paspyiienne nouBbl IpOMCXOANUT BCIEACTBUE IPO3UU. B MpupoaHbIX SKOCHCTEMAaX MOYBa B
TEUEHUU OOIBINEH YaCTH ro/ia MOKPBITA PACTUTEIHHOCTHIO, KOTOpAs BBITIOIHSIET MOYBO3AIUTHYIO
¢ynkumro. HanzemHas dyacth ¢uToleHO3a 3alIUIIaeT MOYBY OT MCCYLIEHMs, Ieperpena,
BbIlyBaHUs. KopHEBbIE cCTEMBI pacTeHM, MeperieTasich, yXos TJIyO0OKO B MOYBY, MPENSTCTBYIOT
BoAHOW »3po3uu. HopmanbHasi (Teojoruueckasi) Spo3usi, €CIM M BO3HUKACT B ECTECTBEHHBIX
YCIIOBUSIX, TO MOJIABJISIETCS BCIECTBUE CAMOPETYJISILIUU TPUPOJHBIX IKOCHCTEM.

YckopeHHass WM aHTPOIOreHHas d3po3usl BO3HMKAaeT B  arpo’KOCHCTEMax Ipu
HEpPalMOHAJIILHON XO3AMCTBEHHOW JEATEIIBHOCTH 4YelloBeKa. Tak, Tpu pachaiike CKJIOHOB,
pa3MelLlEeHUN psAJOB BJOJNb CKIOHAa YCHJIMBAEeTCS BOAHAs 3pO3Us, MOXKET IPOU3OUTH CMBIB
IUIOIOPOAHON TTOYBBI MM 00pa30BaHKE OBPAroB.

5. Kakue 6u0bi yCKOpEeHHAA UIU AHMPONOZEHHOU IPO3UU no46ebl Bol 3naeme?

YckopeHHass WM aHTPONOreHHas dSpo3usl BO3HMKAaeT B  arpo’KocUcTeMax IpH
HEpalMOHAJIBLHOM XO3MCTBEHHOM AEATENBHOCTH YesioBeka. OHa MoapasaensieTcs Ha:

-BO/IHO-TIJIOCKOCTHYIO — IIOBEPXHOCTHBIH CMBIB IIOYBBI, KOTOPBIA MPOUCXOJUT IIpU
BBINIAJICHUU 3HAYUTEIBHOI'0 KOJIMYECTBA OCAIKOB, €CJIM BCMAIllKa IPOU3BEAEHA BJIOJIb CKJIOHA.

-TUHEHHYIO — pa3MbIB TIOYBHI B ITYOHHY, 00pa30BaHKE OBPAroB.

-BETPOBYI0 — (AeuAllMI0) — BBIIYBAaHHWE MEJKUX YACTHI[ TOYBBI BO BpPEMS CHUJIBHBIX
HOPBIBOB BETpa, MbUIbHOM Oypu, Korja pacnaxaHbl OONbIIME TEPPUTOPUM JIETKUX IOYB 0e3
IPOBEACHUS TPOTUBOIPO3UOHHBIX MEPOI PUATHH.

-UpPUTALIIOHHYIO — BBIMBIBAHHE TYMYCa U APYTUX MUTATENbHBIX 3JIEMEHTOB IPU MOJIMBE.

-IPOMBIIICHHYI0 — HapylIeHWe MOYBEHHOIO ITOKpPOBa IPU CTPOUTEIHCTBE, H00BIUE
MOJIE3HBIX MCKOMAEMBbIX U MPH MPOKJIAJIKE KOMMYHHUKAIUH (10por).

-abpasuto — oOpymieHne 6eperoB pek U APYrux BOJOEMOB.

-acTOUINHYIO (TPOMOYHYIO) — pa3pylIeHHE CTPYKTYphl IMOUBBI M HapylIEHHE 3aIlUTHOT O
pacTUTETHLHOTr0 MOKPOBA MIPU YPE3MEPHOM BhINIace CKOTA.



-MEXaHMYECKYI0 — pa3pylleHUe CTPYKTYPHI MOYBBI, €€ YIJIOTHEHUE MPU MPOXOKIECHUH C.X.
arperaros.

6.Kaxue meput 60pbobl npumenaom @ 60pbvoe ¢ yCKOPeHHOU Uiu AHMPONOZEHHOU
Ipo3ueil nouswvt?

BcenenctBue yckopeHHOU 3po3un exxeronHo tepsercs 20-40% ypoxas c.X. KynbTyp. s
ycIenHol 60pbObI C 9PO3MOHHBIMU MTPOIIECCAMU HEOOXOAUM MPABUIILHBINA BBIOOP HAMIPABICHUS
3eMJIENIOJIb30BAHNUS B KaX/10M KOHKPETHOM Cllydae, paBUjIbHAsI OpraHu3alus TEPPUTOPUH,
IPUMEHEHHUE MPOTHBOIPO3NOHHBIX arpolpUEMOB, CO3/1aHHE BETPO3ALIUTHBIX HaCAXKICHUN U T.11.

Tak a1t 60pbOBI C pa3HBIMU BUJAMHU YCKOPEHHOM 3pO3UH IPUMEHSIOT:

-IpU BOAHO-TIJIOCKOCTHOW WM JIMHEMHOW — 3aJlepHEHHE CKJIOHOB, IMOCaJKa KyCTapHUKOB,
BCHAIIKa [TONEPEK CKIIOHA;

-IIpU BETPOBOU — MTOCAJIKA JIECOIOJIOC;

-IIPY MPPUTAIIMOHHOM — CTPOroe COOJIIOZCHHE MOJMBHBIX HOPM, CO3JaHHE HEOOXOIMMOT O
YKJIOHA;

-IpH TPOMBILIUIEHHONM — Ui COXpPAaHEHHsI BEPXHEro IUIOAOPOJHOIO CIIOSI TOYBBI, €ro
OCTOPOXKHO crpedaroT 0yJIbI03epoM, a TOTOM UCIOJIB3YIOT I PEKYIbTUBALIUU 3€MElb;

-11pu abpa3uu — 3aKperieHne OeperoB BOAOEMOB I1OCAAKON KyCTapHUKOB, 3a/IEPHEHUEM

-[IpYM MAaCTOUINHONW (TPOMOYHONH) — pEryJMpOBaHME BhIIaca CKOTA, CO3JAHME MOIIHOIO
PAacTUTEIBHOIO TOKPOBA;

-IPH MEXaHUYECKYI0 —COBMEIICHHE arpOTeXHUYECKHX MPHEMOB, MPUMEHEHHE MHUHUMYMa
00paboTOK, IO BO3MOXXHOCTH IIOCAJKa pACTEHHH, BOCCTAHABIMBAIOIIMX CTPYKTYpPY TIOYBBI
(MHOTOJIeTHHE OO0OBBIE TPABBI UM TPABOCMECH 3JIAKOBO-000O0BBIE).

7. Kakoea moxkcuunocms masiceivix Memannos?

TsoKenble METAILIBI — 5TO XMMHUYECKUE DIIEMEHTBI, MMEIOIIUE IIOTHOCTE Gonee 5 r/eme. Tlo
CTENEeHU TOKCUYHOCTHU WX JeJISIT Ha 3 KJlacca:

1.0co060 TOKCHUHBIE: KaIMUI, MBIIIBSIK, PTYTh, CBUHEI], CEJIEH, INHK.

2.Tokcuunsie: 60p, KOOAIBT, Me/Ib, MOJIMO/ICH, HUKENb, CypbMa, XPOM.

3.CnaboTokcuuHsbie: Oapuil, BaHaAMiA, BOJIb(PpaM, MapraHell, CTpOHIIHA.

B Mukpono3ax 3TH MeTalabl HEOOXOAMMBI PACTEHUSM M JIPYTUM KUBBIM OpraHU3MaMm, Tak
KaK OHM WMIparoT BaXXHYIO pOJib B OOMEHHBIX mporeccax. OgHaKo, B BBICOKMX KOHIEHTpAIUAX
TSDKENIbIe METaJUIbl 3arps3HSIOT MOYBBI M 3KOCHCTEMBI B 11eJIoM. ONMacHOCTh TSXKENbIX METaIoB
3aKJII0OYAETCS] B TOM, YTO OHU IJIOXO BBIBOJSATCS U3 OpraHu3Ma, HakaljauBaroTcs B HeM. OHM MOTryT
00pa30BbIBATh OYEHb TOKCHUYHBIE COEAMHEHHS, JIETKO NMEPEXOAAT U3 OJHOW Cpelsl B APYIrylo, He
pasnmaratorcs. [Ipy 3TOM OHHM BBI3BIBAIOT TsDKENEHINUEe 3a00JE€BaHUs, TNPHBOASIINE YacTO K
HEOOPAaTUMBIM IOCJIEICTBUSM.

8.Cem onacno npesviuienue 6epxnezo nopo2a Xo3AUCHMEEHHOU eMKOCHU IKOCUCEM U
ouocepepor?

EctecTBeHHBIE IKOCHCTEMBI U OHOchepa B 11€JI0M 00JIafat0T NpeneabHON X031 CTBEHH O
€MKOCTbIO0, IPEBBILICHUE BEPXHEr0 IOpOra 3TOW E€MKOCTH HapyllaeT YCTOMYMBOCTb OHOTBHI U
okpyxaromen cpenbl. Eciu ke mpenen Xo3siiCTBEHHON €MKOCTH HE INPEBBIILAETCS,, TO 3€MHBbIE
9KOCHCTeMBI, coriacHo npuHnumy Jle Illarense, BoccTaHABIMBAIOTCS, COXpaHsSS YCTOWYUBOCTD.
CrocoOHOCTh BOCCTaHOBJIEHHUSI 3aMETHO pAa3JIMYaercs MO MPUPOAHBIM 30HAM B 3aBHUCHMOCTH OT
MPOAYKTUBHOCTH OMOTHI (B MYCTHIHSAX — HAMMEHbIIIAs, B JIecax — HAanOOJIbIIast);

IIpeBpllIeHHE BEPXHETO MOPOra XO3SMCTBEHHOM €MKOCTH MPUBOAUT K Pa3MbIKAaHUIO
KPYroBOPOTOB OHOI'€HOB, IPEBPALICHUIO caMOW OWOTHI B HCTOUHHK 3arpsisHeHus (BbIOpoc
JTMOKCHIA yriepoaa, PaCTBOPUMBIX COECIMHEHUN a30Ta U (ochopa) u gedhopManuu OKpYKaroIeH
Cpenbl.

Hapymienus oxpyxarome cpeasl BeayT K HW3MEHEHHIO SKOJOTMYECKHX HHIL, a
CJIEZI0BATEIBHO K pacnaay 'eéHOMOB M MCYE3HOBEHHIO MHOTUX BUJOB opraHu3MoB. He uckitoueno,
YTO TMOJOOHBIM MEXaHM3M [EHCTBYET M OTHOCHTEIBHO YENOBEKa, KOTOPHIM pa3pylaeT CBOIO
9KOJIOTUYECKYIO HUIIY, 3aTrPsI3HAET €€ 0TXO/aMU X035 CTBEHHOI J1eATeIbHOCTH.



['maBHast 3agavya uejIoBEYECTBA COCTOMT B TOM, UYTOOBI COXPAaHUTh M BOCCTAaHOBHUTH
€CTECTBEHHBIE COOOIIECTBA OPraHM3MOB B TAaKUX MacmITabax, KOTOpPbIE MO3BOJSAT BEPHYTHCS B
npefenbl  XO3dWCTBEHHOM emkocTh Ouocdeppl B menoM. ToNbKO Torja MpPEeKpaTHUTCS
TparchopMaIKs OKpyKarolel cpenbl 1 OyaeT ooecnedeHa ee CTabuiIbHOCTh

9. Kaxoevl ucmouynuku 3a2pA3HeHUE NOUEbl, CEA3AHHbBIE C CENbCKOXO3AUCH 6EHHBIM
npouszeoocmeom?

3arpsi3HeHHE TIOYBbI CPEICTBAMHM XHUMHU3AIUU CEJIbCKOTO XO3SMCTBAa MPOUCXOIUT MpPH
HECOOJIIOJICHUY HOPM MX BHECEHUS, PErJIaMEHTOB, HEMIPABUILHOM XPaHEHHH U TPAHCIIOPTHPOBKE.
W3 moYBbI KCEHOOMOTHUKY TIOMAIAOT B PACTEHUS, OPTraHU3M JKUBOTHBIX M YEJIOBEKA, II€ OKA3bIBAIOT
TOKCHYECKOE, KOHIIEPOT€HHOE U MyTareHHOE JIeH CTBHE.

buooprannueckoe 3arpsi3HeHHE TOYBBI TPOUCXOAUT MPH MOMAJAHUHA B HEE CTOKOB C (epM,
HEYHUCTOT, TEJIbMHUHTOB, IATOI€HHBIX MHUKPOOPraHM3MOB M HX TOKCHHOB M T. 1. CTOKH C
JKUBOTHOBOJIYECKUX KOMIIJIEKCOB BBI3BIBAIOT HHUTPATHOE M MHUKPOOHOE 3arps3HEHHE IIOYBHI,
BO3MOXKHO TaK)K€ 3arps3HEHUE TejbMUHTAMU. BpIpaleHHass Ha TaKUX IOYBaX pacTUTEIbHAs
NPOAYKIHS NPEACTABISIET OMACHOCTh JJIs 310POBbS YEJIOBEKA.

10. Kaxoebt ucmoyHuku paouoaKkmuenozo 3azpa3Henue noueot?

OnHUM U3 OMAaCHEUIINX 3arpA3HEHUN SBJSETCS paauOaKTUBHOE. PaanoHyKIMIbI TONAJAI0T
B OKPY’KAIOIIYIO CPey, B TOM YHCIIEe U B IOYBY MPU UCIIBITAHUU SIEPHOT'O OPYXKHUS, C IPEATPUITUI
ATOMHOW SHEPTreTUKH, MPH T00BIYE YPAHOBOTO CHIPhS WJIH MepepadoTKe OTpabOTaBIIErO SEPHOTO
toruBa. Oco0yl0 OMacHOCTh MPEACTaBISAIOT KPYHHBbIE paJWallMOHHBIE aBapuu B ATOMHOM
MIPOMBIIIVICHHOCTH U sJIepHON 3HepreTuke (aBapus Ha IOxHom Ypane B 1957 1, B VitHAckelne B
Anrmmu B 1957 1., Ha UepHOOBUILCKON aTOMHOM 3eKTpocTanuu B 1986 r, Ha dykycume 2011T.).

PannoakTuBHOE 3arpsi3HEHHE HEBO3MOXKHO IIOYYBCTBOBATh OPraHOJICITUYECKH, OHO
COXpaHsieTCsl Ha OYEHb JJIMTENbHBIA CpoK. Tak, mepuoj moiypaciaaa paiuoHyKIHI0B COCTaBIISET
cToJieTusi. PaiMoOHyKIUAB HEBO3MOXKHO JIOKAJIM30BaTh, OHU JIETKO IepeMematTcs B Ouocdepe.
[Toramasi B OpraHu3M >KMBBIX CYIIECTB, B TOM YHCJIE M YEIOBEKAa PAJAUOHYKIUABI O0Iy4arOT €ro
U3HYTpH.

11. Kaxogo énuanue 3azpasnenuil Ha Hcugoe geuiecmeo Ikocucmem?

HeratuBHbIE TIOCIEACTBUS 3arpsi3HEHUM MOXKHO MPOCICAUTH IO COCTOSHUIO TMOYBHI U
MOYBEHHOW OMOTHI. Tak, yCTaHOBJICHHO, YTO YHCJIO JIOXKIEBHIX YEPBEH B MaXOTHOM CJIO€ IMOYBHI
3aBUCUT OT OJIM30CTH HMCTOYHHMKA BBIOpocoB. Ha paccrosHum no 600 M 1M0kIeBbIe YEpBH B
MAaxXOTHOM CJIO€ MPAKTHYECKU OTCYTCTBYIOT, a B paauyce 1500 M MX YHCIEHHOCTh 3HAYUTEIHHO
HUXKe (POHOBOM.

[IpoayKTUBHOCTH arpodKOCHMCTEM TaKXKE 3aBUCUT OT CTENEHW 3arps3HeHus. Tak,
YpOXallHOCTb OCHOBHBIX C.X. KYJIBTYp, IPOM3pACTAIOLIMX HA PACCTOSAHUM 2-3 KM OT MCTOYHHUKA
BpeIHBIX BHIOpOCOB cHUkanach Ha 15-38%, a Ha paccrossHuu 5 kM — Ha 8-19% 1o cpaBHEHHIO C
YPOKalHOCTBIO TEX K€ KyJbTYp Ha HE 3arpsA3HEHHON TEPPUTOPHH.

[IpoayKTUBHOCTh >KUBOTHBIX MUTAIOIIMXCS 3arpsA3HEHHBIMH KOPMaMH TOXK€ 3HAYUTENIbHO
cHmkaetcs. Tak, KOpOBbI NMUTABIIMECS 3arps3HEHHbBIMH KopmamMu Ha 20% CHIKalM yaou, MO
CpPaBHEHUIO C KUBOTHBIMH, MOJYYaBIIMMHU YUCTBIE KOpMa. 3arps3HEHHbIE KOpMa CIOCOOCTBOBAIN
CHW)KCHHIO TIPUPOCTA MACChl KPYITHOT'O poraToro ckorta Ha 19-37.5%.

12. Kak npoucxooum npucnocoodnenue pacmenuil K npOMulUuL1eHHbIM MOKCUKAHmMAM?

YCTaHOBIEHO, YTO pPACTEHHUS CIOCOOHBI BBIPAOATHIBATH YCTOWYMBOCTh K CIEAYIOIIUM
sarpsisautensam: O, SOz, NO,. Tak, oOpaboTka TPOPOCTKOB COM CIaOBIMH KOHIEHTPALUSIMHU
pPacTBOPOB 3arpsi3HUTENICH, MO3BOJISET IMOJYYUTh 0O0Jiee YCTOWYMBBIE K BO3JCHCTBHIO JaHHBIX
3arps3HuTeneld pacrenus. [Ipy cOBMECTHOM BO3JEHCTBMU Ha PACTEHUS OKCUIOB a30Ta U CEphI B
HUX HaKaljauBaeTcs aOCIHM30Basi KHUCIOTa — TOPMOH IMOKOS. AOCIHM30Basi KUCJIOTAa IOBBIMIAET
3aCyX0yCTOMUYHMBOCTh PACTEHUN, UMMYHUTET K OOJIE3HSIM.

Boiciiie pacteHus cnocoOHBI TMOIVIOHMIATH W YTHJIM3UPOBATh HauOOJee TOKCHYHbIE
OpraHWYeCcKue WHTpenueHThl. [IpucmocobieHne pacTeHWH K TMPOMBIINUICHHBIM TOKCHKAaHTaM
MPOMCXOJUT CIEAYIOIIUM 00pa3oM:



1. Kcepodutuszanuss — yTONIIEHHWE KYTUKYJbl, YBEIMYEHHUE KOJMYECTBA BOJOCKOB Ha
OpraHax pacTeHHH, T.€. CHI)KEHHE CKOPOCTH MOCTYIUIEHUSI TOKCUKAHTOB U UX KOJIUYECTBA.

2. ®u3MOoNOrMYecKue IMpUCIOCOONEHUSI — aKTUBM3AalUs CHCTEeMbl 00e33apakuBaHMUs,
HAKOIJIEHUS! TOKCUYECKUX BEIIECTB, UCIOIb30BAHMS UX B OOMEHHBIX Ipolieccax WM yJaleHue ux
W3 OpraHu3Ma pacTEHU.

3. EcrecTBeHHBI 0TOOp, HANpaBJICHHBIH HA TIOBBIIICHUE YCTOWYMBOCTH PACTEHUH K
3arpsI3HUTEISAM.

13. Kaxosa knaccugpuxauyusa 3azpaznenuii Cmaonuyxozo u Poouonoea?

Haubonee monHoll Ha ceroAHsIIHUN AeHb sBisercd kinaccudukanus CTaaHULIKOTO |
PonuonoBa (1988 r), ocHOBaHHas Ha cucTeMHOM mozaxoxae. CoriacHo 3Toil KiaccupUKauu
3arps3HeHHst OBIBAIOT: HMHTPEIMECHTHBIC, ITapaMeTpuyeKkue, OWOLEHOTHYECKHE M CTalUAIbHO-
JECTpYKTUBHBIE. VIHTpEIMEHTHOE 3arpsI3HEHUE — 3TO COBOKYIHOCTb BEIECTB, MPUCYTCTBYIOIIUX B
OMOreoneH03e 4Yy)KEPOAHbIX €My MM B KOJMYECTBaX IPEBHILAIOIINX €CTECTBEHHBIH (DOH.
[Tapamerpruueckoe 3arpsi3HEHHE — 3TO HM3MEHEHHE KayeCTBEHHBIX MapaMeTpoB OKpYXKarolen
IpUPOTHON cpenbl. bruomneHoTnueckoe 3arpsisHEHHE — 3TO HEraTMBHOE BO3/EHCTBHE Ha COCTaB U
CTpYKTypy Omoneno3a. CranuaibHO-AECTPYKIIMOHHOE 3arpsi3HEHHE — HapylleHHe B Ipolecce
IPUPOJOI0JIb30BAHMS IAaHAIIA(TOB U IKOJIOTUYECKUX CHCTEM.

WHrpenveHTHOE — MPOAYKThl CrOpaHMsl HMCKOINAEMOro TOIUIMBA, OTXOJbl XMMHUYECKHX
IPOU3BOACTB, METAJULYPruu, HepTen00bIYN 1 HedTenepepaboTKy, HIaXTHbIE OTBAJIbI U TEPPUKOHBI,
NECTULIUIBI U YIOOpEeHHUs, aBapuiiHbIe COPOCHI B aKBATOPHSX, OTXO/ABI MUIIEBON MPOMBIILIEHHOCTH
u ¢epM (3KHBOTHOBOAUYECKHX ), OBITOBBIE CTOKH U MYCOpP, MUKPOOHOJIOTHUECKHE TIperapaThl.

[TapameTpuyeckoe — IIyMOBOE, TEIIOBOE, CBETOBOE, PATUAIIMOHHOE, ANEKTPO-MarHUTHOE.

buonenotnueckoe — HapymieHue OanaHca TNONMYJISIUN, Cilay4dailHas W HampaBlIeHHAs
MHTPOAYKIMS U aKJIMMaTU3alus BUJIOB, HEPETYJIUPyEMbIi cOOp, OTIOB, OTCTpEs, OpaKOHbEPCTBO,
nepenpoMbIcell, KOMIUIEKCHBIN (pakTop OecrokoiicTBa.

CranuanbHO-IeCTPYKTUBHOE — 3pO3Ms IOYB, OCYILICHHUE 3eMellb, ypOaHH3allus, BBHIpyOKa
JeCOB, JIECHBIE IIOXKapbl, 3aperyaupoBaHHE BOJOTOKOB, KapbhepHas pa3padOTKa HCKOMAaeMBbIX,
CTPOMTENBCTBO JOPOT U T.1.

14.Kakoebt nocneocmeus Anmponozennoe eozoeiicmeue Ha ouocghepy?

AHTponoreHHoe Bo3zeiicTBie Ha Onochepy MOKHO CBECTH K 4 OCHOBHBIM (hopMaM:

- U3MEHEHUE CTPYKTYphl 3€MHOI IOBEPXHOCTH, MPU 3TOM MPOHCXOAUT pa3pylleHue
IPUPOJHBIX SKOCUCTEM, CO3JAAHME HCKYCCTBEHHBIX arpo3KOCHUCTEM, BOJOXPAaHWIMIL, W3MEHEHUs
peXrMa NOBEPXHOCTHBIX U MOA3EMHBIX BOJ], CTPOUTENBCTBO HACEIEHHBIX IIYHKTOB U T.1.

- HW3MEHEHHE cocTaBa OWocdepsl, 3TO - J00bYA IOJIE3HBIX HCKOMAEMBIX, BBIOPOC B
OKPY)KaIOIIYI0 CPely Pa3lIWYHBIX OTXOJOB MPOMBIIIJIEHHOTO MPOU3BOJICTBA U JIp. 3arps3HUTENEH,
HapyIIeHU e MPUPOJHBIX KPYTOBOPOTOB BEIIECTB

- U3MEHEHUE DHEpPreTM4yeckoro OanaHca, TO €CTh HapylleHHe TelJIoBoro OanaHca B
atMocgepe 3emnn, ri100aabHOE OTEIIEHHE

- U3MEHEHHE cocTaBa OMOTHI, 3TO - UCTPEOJIEHUE HEKOTOPBIX BUAOB >KMBBIX OPraHU3MOB,
CO3/1aHH€ HOBBIX IIOPOJI )KUBOTHBIX, COPTOB PAaCTEHHH, IITAMMOB MUKPOOPIaHU3MOB, MHTPOYKIIHS
BUJIOB Ha HOBBIE MECTa OOUTaHUSI.

15. Kaxosa ponw noocgepul é pewsenuu sxonocuyeckux npoonem?

Jlnst BBIOOpa COOTBETCTBYIONICH CTpPAaTErMH B PEIISHUU IMPOOJIeM OKPYKAIOIICH Cpeabl
Ba)KHO 3HaTh, YTO OIACHBIH MOPOT YK€ MepelieH, a UCIOIb30BaHNUE OJHUX TOJIbKO X03HCTBEHHBIX
U TEXHOJIOTMYECKUX MeTonoB MajodpdexktuBHo. Heobxomumo obecrneuuTs CTaOMIBHOCTH
O6uocdepsl st coxpaHeHus uumBwimzauuu. Axagemuk H.H.MowuceeB paccmarpuBan mnepeBon
ouocdepsl B HOoCcepy B KauecTBE rapaHTa BeDKHBaHUS yenoBedectBa. B.M. BepHazackuii B crathe
"Heckonpko cioB 0 Hoocdepe" mucan, uro buocdepa mepexoauT B HOBYIO CTaJui0 — HOOChepy
(OykBanpHO "MbICHAIas oOonouka" wmim "cdepa pasyma'), misi KOTOPOW XapaKTepHA TecHas
B3aMMHOCTb 3aKOHOB IIPUPO/IbI C 3aKOHAMH MBIIIICHUS U COLIMAJIbHO -PKOHOMUYECKUMH 3aKOHAMH.

Hoocdepa — Beicias craaus pa3BuTusi 6uocdepsl, s KOTOPOl XapaKTepHO COXpaHEHHE
BCEX €CTECTBEHHBIX 3aKOHOMEpPHOCTEH, MpHUcylMX Ouocdepe, IpH BBICOKOM YpPOBHE pPa3BUTHS



NPOM3BOAMTENBHBIX CHJI, HAay4YHOW OpraHM3alli BO3JAEHCTBUS oOO0IIecTBa Ha TMPUPOLY,
MaKCUMAJIbHBIMH BO3MOXKHOCTSIMHA OOIIIECTBA YAOBJICTBOPSATH MaTE€pUAIbHBIE W KyJIbTypHBIC
norpebHoctu yenoreka. Hoocdepa — 3To HOBoe cocrosiHue 6uocdepsl, r1e CIMBAIOTCA BOSAUHO
pa3BuBaroleecss OOLIECTBO M MPHUPOAHAs Cpena, MEepenseTaloTcs 3aKOHbI JKUBOM M HEXHUBOM
IPUPOJIBI, OOLIECTBA, MBIIIICHHUS.

HemanoBakHblli BKJIQJ, B CO3JaHHE HOOCHEpPHl JOJDKHA BHECTH KOpPEHHAas IEpeCcTpoiika
arpod’KOCUCTEM Ha OCHOBE MPHUHIIUIIOB YKOJIOTUUECKOT0 3eMJIIEEIIHUS.

IIKoc -1 Cnocoben pazpabomams cucmemvl MeEPORPUAMUIL RO RPOU3IEOOCH BY
HPOOYyKUUU pACM EeHUe800Cmea

3aoanusa 3aKkpoimozo muna:

1. Obonouka 3emnu, obpaszyemasn nou6eHHbIM NOKPOBGOM, HA3LIBACHCA

36MHOU KOpOH

nautocepoit

ounocdepoii

+nenocdepoit

2. 98% om oo6vema zudpocghepul 3anumarom

JIeTHUKHU

peKu u o3epa

+MOpsI U OKEaHbI

MIPECHBIE BOJBI

3. Kntouesasn pons 6 Kpyzosopome azoma npuHaoIedcun

YKUBOTHBIM

pacTeHusIM

YEeJIOBEKY

+MHUKPOOpPraHu3MaM.

3aoanus omkpeimozo muna:

1. Kak nposaenaemca MOHOOOMUHAHMHOCM b 0eliCM 8US IKOTIO2UYECKUX (hakmopoes?

Monoodomunanmuocms TPOSABIISETCS, KOrga OAWH M3 (DAaKTOPOB, HAXOISCh B MaKCUMyMe
WM MHUHHUMYME TIOJaBJsIET JICMCTBHE BCEX OCTaJbHBIX (DAKTOPOB, BBICTYNAET B POJH
nuMATHpYyrolero. Takum o0pa3oM, ITUMHUTHPYROUHNA (AKTOP BBIIEISISCH W3 COBOKYITHOCTH
HKOJIOTMYECKUX (PaKTOPOB CTAHOBUTCS OI'PAHMUUBAIOIIUM KU3HEIEATEIbHOCTh OpraHu3mMa.

[lepBoHaYalbHO 3aKOH JIMMHUTHpYOMEro ¢akropa ObUT chHOpMYIMpPOBaH KakK ''3aKOH
muaumymMma' 1O.JIlubuxom B 1840 r, ¥ riacuii, 4TO MPOAYKTHBHOCTH C.X. KYJIBTYP 3aBHCHT OT
MUTATEIHLHOrO 3JIEMEHTa, HaXOMASIIEerocs B MUHUMYME 10 CpaBHEHUIO ¢ ApyruMu. [lozgHee sToT
3aKOH OBLI MCTOJKOBaH Ooiiee mmpoko d.bmrkmanom (B 1909 1), kak (dakTopsl Haxonmsiuecs B
JAHHBIX YCJIOBUAX B MHUHHUMYME OCOOCHHO OrpaHMYUBAIOT BO3MOXKHOCTh CYIIIECTBOBAHUS
OpraHus3ma, HECMOTps Ha ONTUMalbHOE coueraHue Apyrux ¢akropos. B.lleadopa B 1913 r.
JOTIONTHWJI 3TOT 3aKOH BBEIS IMOHSATHE MAaKCUMyMa JUMUTHPYIOHIETO (haKTopa: YCIEIHOCTh
KU3HEACSITETbHOCTH OpraHN3Ma OTPaHUYUBACTCS IKONOTUYECKUMH (DaKTOpaMu, HAXOASIIMMUCS B
MUHUMYME UM MakcuMyMe. Tak, CIMIIKOM HH3KHE, TaK U CIHMIIKOM BBICOKHE TEMIIEpaTyphbl
HEOIArompusATHBI AJI pOCTa U PAa3BUTHS PacTEHUH, MOCKOJIBKY Ipolecc (GOTOCHHTE3a, T.€. CHHTE3a
OPraHMYECKOro BEIIECTBA ONTUMANILHO ueT pu Temmneparype 20-25°C (y s6monn), a mpu 30-35°C
y’K€ UHTHOupyeTcst pocT U T.JI.

2. Kakoegwl ceoiicmea 3kocucmem?

DKOJOrHYecKrue CUCTEMBI, TTony4asi sHepruto oT ConHIla, CIocOOHBI HaKarauBaTh ee. OHU
00Tajal0T BHENIHMMH W BHYTPEHHHUMH KPYTOBOPOTaMH BEIIECTB, CIIOCOOHBI K CaMOpPEryIsIuu
MPOLECCOB. 3aracbl OMOTEHHBIX 3JIEMEHTOB, U3 KOTOPBIX COCTOAT TeJla >KUBBIX OPraHU3MOB, HE
Oe3rpaHuuHbl. JIUIIb SKOCHCTEMHBIH KpPYroBOpOT TMpHAAET JTUM dJEMEHTaM ''CBOWCTBO
OecKOHEYHOCTH'", UYTO HeoOXonuMo Juis HOpoAouKeHus o ku3HH. CojJHeyHas dHEprus
AKKyMYJHPYETCsl aBTOTpOpaMu B BUJIC XUMUUECKON DHEPTUU OPraHUUYECKOT O BEIIEeCTBA.



['etepoTpodHbie OpraHu3Mbl MOMYUYalOT SHEPTUIO ¢ MHIIel. Bce KuBble cyliecTBa CBS3aHbI
MEXy cOOON 3HEPreTHYeCKUMHU OTHOIIEHUSAMH, T.K. OJIHU OPraHU3Mbl IUTAIOTCS APYTUMH, CAMH B
TO € BpeMs SIBISAIOTCA NUIIeld Aid TpeTbuX. [Ipuuem nuinp He3HAYUTENIbHAs 4acTh YCBOEHHOM
NUIIM UAET Ha MPUPOCT MAacchl camoro opranusma. bosbiias yacTh palnuoHa pacxojnyercss Ha
nojiep>KaHrue MeTab0IMYECKUX MPOIECCOB, T.€. OOMEHAa BEIIECTB (3aTpaThl HA JAbIXaHUE).

DKOJIOTMYECKHUE CHCTEMBI CIIOCOOHBI JIMTEIFHOE BPEMsI COXpaHSITh TOMEOCTa3, 00JaJaT
MJIACTUYHOCTBIO U YCTOMYUBOCTBIO.

3. B uem 3aknouaemca OKUCIUMENbHO-60CCHIAHOBUMENbHAA (QYHKUUA HCUBO2O
eeutecmea ouocgepor?

OKHCAUTETHbHO-BOCCTAHOBUTENbHASL (DYHKIMSI JKHBOroO BellecTBa Ouocdepbl 3aKIOUaeTcs B
XUMUYECKOM  MPEBpAIllEHUH  BEUIECTB B  pPE3yJIbTaT€  MPOXOXKIEHUS  OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIX PEAKIIUI.

B mnouBe, Bone u BO3ayXxe 00pa3yroTCsi OKHCIBI, COMM M JAp. Bemecrsa. dopmupoBaHue
’KeJIe3HbIX U MapraHIIeBBIX Py, U3BECTHIKOB CBS3aHO C JEATEIbHOCTHI0 MUKPOOPTraHNU3MOB.

Ob6oramenue atMocdepbl 3eMiM KUCIOPOAOM TMPOM3O0LITIO Ojarogaps MOSBJICHUIO
OKHCIIIOIUX OakTepuii W  3eleHbIX pacTeHuid. llosBieHue aHa’poOHBIX OPraHU3MOB
CIoco0CTBOBAJIO IPOTEKAHMIO BOCCTAHOBUTENBHBIX peakuuil B npupone. Tak oOpa3oBaiuch
BOJIOPOJI, OKUCIIBI a30Ta U CEPHUCTBIX METAJUIOB, CEPOBOJIOPOJ, METAH U T.J.

4. Kakoea ponb KOHUeHmpauuoHHoU YyHKyUuu Hcueo2o ewiecmea ouocgepor?

Konnentpanonsnas (QpyHKIHS XuBOro BemiectBa O0uocdepsl COCTOMT B TOM, UYTO OPraHU3MBbI
CIOCOOHBI U3BIIEKAaTh U3 OKPY)KAIOIIEH Cpelbl M HaKalIuBaTh OMOTeHHbIE dJeMeHThl. Hampumep,
MOpPCKHE BOAOPOCTH KOHIICHTPUPYIOT HOJI, TUATOMOBBIE BOJOPOCIHU U 3JIaKH — KPEMHHM, (PHaTKU —
IUHK H T.J.

MHorue BUbl OaKTepUid, OAHOKIETOYHBIX OPraHW3MOB, BOJOPOCIIEH, paCTeHUN U )KUBOTHBIX
CIOCOOHBI HAaKalJIMBaTh M BBLICNSATH COJM Kajlbliug B HEPAacTBOPUMBIN ocalok. B pesyibrate,
nocjie WX OTMHUpAaHHS OOpa3yloTcs 3aleKd H3BECTHSKOB, Mena Ty(doB, KOTOpBIE SBISIOTCS
MOJIE3HBIMU HCKOIMAEMBIMU U UCIIONb3YIOTCS YETOBEKOM B IPOU3BOICTBEHHOU JEATEIbHOCTH.

5. Kax ocywecmenaemcsa ungpopmayuonnan ynkyusn rncueozo eeuwecmea ouocgepot?

Undopmanmonnas (¢GyHKIUS OHKMBOro BeulecTBa Owocepbl COCTOMT B  HAKOIUICHHUH,
COXpPaHEHUU U TIiepefadye MOJEKYJIpHOH (TeHeTHYEeCKUH KO, BEIlleCcTBa-peryasTopsl), U
CUTHaJbHOM (B TOM YHCJIE HEPBHOW W HMHTEIUIEKTyaJbHOM) HHQPOpPMAIuu, HEOOXOJUMON s
CYLIECTBOBAHMSI BUJIOB U MOJIJIEP/KAHUS PABHOBECHUS B IKOCHCTEMAX.

B camom snemeHTapHOM BHJIE MH(OPMAIMOHHYIO (DYHKIIHIO OCYIIECTBIISIIOT BCE KHBBIC
OpraHu3MBbl IepesiaBasi IOTOMCTBY CBOIO HaciencTBeHHYyro nHpopmanuio B Bujae JIHK nmun PHK, a
TaKXKe BBIIENSAS pa3iMyHble BellecTBa-peryaaTopsl. Hampumep, heppoMoHbl, KOTOPbIE MOTYT OBITH
CIIeZIOBBIE, arperaloHHbIe, OJOBbIE U T.II. 00YCIaBIMBAIOT ONpENETICHHOE MOBEACHHE y ocobei
CBOEro BU/JA.

YV BBICOKOPa3BUTHIX OPraHU3MOB CYIIECTBYET OoJjiee pa3BUTast HHPOPMALMOHHAs CUCTEMA B
BHUJIC€ TOBEIECHYECKHX M 3BYKOBBIX CHUTHaNOB. CaMol CIOXHOW WH()OPMAIMOHHOW CHCTEMOM
HOJIb3YETCsl YENOBEK (peub, MUCbMO, HHTEPHET U T.1I.).

6.Kaxoea ponv Kpyzosopomom 6uozenos 6 ouocgepe?

[Ton xpyroBopoTrom OuoreHoB B Omocdepe moapa3syMeBalOT MHOTOKPATHOE y4acTHE HX B
npoieccax, NpoTeKarmux B atmocdepe, urochepe, ruapocdepe, B T.4. B TEX UX CIIOSAX, KOTOPbIE
COCTaBIAIOT Onocdepy miaHeTsl. KpyroBopor OMOreHOB MpencTaBisieT co0Oi B3aMMHBIA OOMEH
XMUMHMUYECKUMU 3JIEMEHTAaMHU MEK/y KOMIIOHEHTaMHU KOJIOTUYECKOM CHCTEMBI.

Bo3HUKHOBEHHE TaKOro YHHUKAJIbHOIO IMPHUCIOCOOJIEHHUS B MPUPOJE CBSI3aHO C TEM, YTO
MOCTOSIHHOE HECOOTBETCTBUE MEXAY MOTPEOHOCTAMHU KUBBIX OPraHU3MOB U HAJIMYUEM JIOCTYITHBIX
MUTATEIHHBIX BEMIECTB O0YCIOBWIO HEOOXOAMMOCTh IMOBTOPHOTO HCIIOJH30BAHHS OHMOTE€HOB IIO
TUITy KpyroBopoTa. E’XeroniHo B TakoM KpYyroBopoTe 3ajaeiicTBoBaHO mpumepHo 480 mipa. T
BEIIIECTB.

Bce BemecTBo Haliei niaHeTsl BOBJIEUEHO B HEMPEPHIBHBINA KPYyTrOBOPOT, YTO 00ECIIeUHBAET
JUIAIAECS] MWJUIMOHBI  JIET ACCHUMIJIALIMOHHBIE TPOIECChl HEOOXOJUMBIMH XUMHUYECKHUMU



ieMeHTaMu. UTOObI JKM3Hb Ha 3emiie He IMpeKpallajach, JODKHBI IPOUCXOJUTh HENpPEpbIBHBIC
XMMHMUYECKUE MPEBpALEHHUs] >KUBOIO BEIIECTBA, TO €CTh BEILECTBA, HMCIOJIb30BAaHHBIE OJHUMU
OpraHu3MaMHM, JOJDKHBI IEepexoAuTb B (opMy, YCBOSEMYyIO i JAPYrux opraHuzMoB. Takas
LHUKIMYECKass MUIpalus BEUIECTB W XMMHMYECKUX DJIEMEHTOB MPOUCXOAUT TOJBKO IIpU
Ollpe/eNIeHHbIX 3aTpaTax nocrynatomnieid or ConaHIa SHEPruu.

7. Kaxoeo 3nauenue 6epmuKyismypul u 002coesvlx uepeeii 6 ouoyenose?

BepMukynbTypa SBISIETCS CIIOKHBIM OHOI[EHOTHUECKHUM COOOIIECTBOM, OIpaHHYEHHBIM
OIpeNieJIeHHBIM OMOTOIOM B COCTaBe KyJbTypHOro jaHfamadra. [louBenHas 6uorta mpencraBieHa
3eCh ~ HECKOJbKUMHU  THUIIAMU TpyNI  OEClO3BOHOYHBIX:  KOJIOBpaTKaMH, HEMAaTOAAMH,
PHXUTPEUJAMHU,  KOJbYATBIMM M  JOXKJIEBBIMH  4YepBsAMU.  Beaymiee  3HaueHue B
IOYBOOOPA30BATEIBLHOM IPOLECCE, B MOJACP)KAHUN TUIOAOPOAMS MOYB UMEIOT JI0XKJIEBbIE YEpPBH,
OONBIIMHCTBO KOTOPBIX OTHOCHTCS K cemelcTBy mromOpuimn (Lumbricidae), o0benunstomemy
oxoio 180 BuaoB.

JloxeBble 4epBU — 3TO camble KPYIIHbIE OOMTATENH MOoYB cpeAau Oecrno3BoHOYHBIX. Ha nx
JIOJII0 NIPUXOJUTCS HE MEHee IOJIOBUHBI Beell Onomacchl mouBkl. Tak, B Jiecax 4YepBU COCTAaBIISIOT
50-72% Bceit nouBeHHON 6romacchl. CpeHui pa3Mep 10Xk AEBOro YepBs B HAlllel 30HE COCTABIISIET
9-13 cm, a Ha KaBkasze oOuTaroT 4epBu AIHHOM 10 45 cM. UeM OosbIe JOKAEBBIX YepBeil oOuTaeT
B [I0OYBE, TEM OHA IIJIOJJOPOJIHEE, OOraye ryMycoMm.

JloxneBble yepBU CIIOCOOCTBYIOT MEPEMELIMBAHUIO U PA3PhIXJICHHUIO MOYBBI, HAKOIICHUIO
OpPraHMYeCKUX BEIIECTB, 00pa3yloIIUX IyMyC, YIy4IIalOT BOJHO-BO3AYIIHBIE CBOICTBAa IOYBBI,
YCUJIMBAIOT IPOLIECCHl T'YMYyCO00pa30oBaHusl, HUITPU(PUKALUN 1 aM MOHU(HUKAIIH.

IIKoc -2 Cnocoben ynpagaame peanusayueii MexHoao2uieckozo npouecca
npou3e00cmea npooyKuuu pacmeHues00Ccmaea

3aoanusa 3akpvimozo muna:

1. 3nauenue 030106020 cnos ona ouocgepvt 6 Mmom, umo oH noziouiaem
uH(ppaKpacHOe U3IydeHHe

PEHTT€HOBCKOE U3JTyYeHue

+ynbpTpaduoIeTOBOE U3ITyUCHUE

BUJIUMBEIA CBET

2. Ilpu ghomocunmese oopaszyromcs

BOJIa U YTJIEBOJIBI

YTIIEKUCIIBIN Ta3 U XJIOPOhHUILT

+ KHCJIOPOJ U YTIEBOJIbI

a30T ¥ aMUHOKHCIIOTEI.

3. HeoOpaTuMasi BoO BpeMeHH cMeHAa (UTOIeH03a HA3bIBAETCs
+cykneccuen

daykTyanuen

OMOTHYECKHI OTEHIAAT

romMeocTas

3aoanus omKpwvimo2o muna:

1. Kaxoebt npucnocobumenvhole peakyuu opeaHuzmos K cpeoe ooumanus?

B pesynprate BO3meHCTBHS Ha OpPraHU3M SKOJOTHYECKUX (PAKTOPOB, y HETO BO3HHUKAIOT
MpHUCIIOCOOHUTENbHBIC peakiuu. [Ipucrnocobienne opranu3MoB K Cpele Has3bIBaeTCs aJanTaiuei.
CrocoOHOCTB K aIanTaliy 1a€T OPraHu3My BO3MOKHOCTh BBDKUBATh M Pa3MHOXKAThCS. AJTanTaius
MPOSIBIISIETCS] HA PA3JIMYHBIX YPOBHIX — 9TO MOTYT OBITh 1 OMOXHMMHYECKHE MPOIECCH B KIETKAX, U
MOBEJICHUE OTACIbHBIX OPraHU3MOB, U (YHKIIMOHHPOBAHHE IEJIBIX COOOIIECTB W IKOCHCTEM.
Hampumep, st nepeHeceHus HeOIaronpusITHBIX YCIOBUI 3MMHETO TIEpHOo/ia PACTEHHSI YMEPEHHOM
30HBI COpPaChIBAIOT JIMCThS, Y HUX 3aMeIsIeTCs] OOMEH BEIIECTB, KpaxMaJl B KJIETKax Mpeodpa3yeTcst
B caxapa M IL.II., a HEKOTOPBIC )KUBOTHBIE BIAJAIOT B CIITYKY, aHAOM 03, AUaIay3y.



bnaronapst ciocoOHOCTH JKMBBIX OPraHU3MOB K aJanTallly MOAJEPKUBACTCS THHAMUYECKOE
paBHOBECHE — FOMEOCTa3 — JUHAMUYECKOE PAaBHOBECHE IMPOIECCOB, MPOTEKAIOIIUX B OPraHU3ME,
HOMYJIALNU, OUOILEHO03€e, SKOCHCTEME.

2. B uem omauuue nonsamuit "ykocucmema' u ""ouozeouenos"?

JI0BONBHO OJM3KUM MOHSITHEM K MOHATHIO DKOCHCTEMA sBIsgeTcss Ouoreoneno3. OqHako 3To
He CHHOHUMBL. Tak, 3xocucTeMa 00ecredrnBaeT KPyroBOpoT BEIIECTB JJF0OOT0 paHra, B TOM YUCIE U
BOJHBIX OOBEKTOB, MOHSATHE OMOreOll€HO3 OTHOCUTCA K TaKUM y4acTKaM CYIIM, KOTOPbIE 3aHSTHI
duToLIEHO3aMH.

buoreorieno3 — 3TO MPUPOAHBIN KOMIUIEKC (PYHKIIMOHAIBLHO €IUHBIX AJIEMEHTOB KHUBOU H
HEXHUBOW TPUPOJIBI, dJEMEHTapHasi CTPYKTypHas enuHuma Ouocdepbl. buoreoneHos — 3To
COBOKYIMHOCTh Ha OMNpEIEICHHOW TMJIOM@aAN 3€MHOW IMOBEPXHOCTH OJHOPOJIHBIX MPUPOIHBIX
sBIICHUI (aTMocdepbl, TOPHOH MOPOBI, PACTUTEIBHOCTH, XKUBOTHOI'O MHPA, MHKPOOPTaHU3MOB,
MOYBBl M TUJPOJOTUYECKUX YCIOBUI), UMEIOMIAsi 0COOYI0 crenu(puKy B3aUMOJEHCTBUN MEXAY
STUMU KOMITOHEHTAMH, OINPEACICHHBIA THI OOMEHa BEIIECTBOM W JHEPruell Mexay coboil u ¢
OpPYTUMHU SIBICHUSMU TPUPOIBI, W TMPEACTaBisAiomas coOoi BHYTpPEHHE IPOTHUBOPEUHUBOE
JIMAJIEKTUYECKOE €IMHCTBO, HaXOAs11Ieecs B IOCTOSTHHOM JIBU>KEHHUH, Pa3BUTHUU.

Takum o0Opa3zoM, OHOreoneHo3, B OTIMYHE OT BSKOCHCTEMBI, Cyry00 Ha3eMHOE,
TEPPUTOPUAIIBHO OrpaHrueHHOE 00pa3oBanue. JIro0oi OMOreoreH03 MOXXKHO Ha3BaTh IKOCHCTEMOM,
HO HE BCE DKOCHCTEMEBI SBJISIOTCS OHMoreornecHo3aMu. Tak, MoHATHE "dKOocHCTeMa' 3HAYUTEILHO
HIMpe, OHa MOXKET BKIIIOYATh B €05l HECKOJIBKO OMOreo1eH030B.

3. Kaxoea npocmpancmeennas cmpykmypa ouoyenosa?

JKuBble OpraHu3Mbl, COCTaBISIOLIME OWOIIEHO3, pACIONaraloTcs B MPOCTPAHCTBE HE
Xa0TUYHO, a TaK, YTOOBI HE MemaTh APYT Apyry. X pacnpeneneHue mo BEpTUKAIN HOCHT SIPYCHBII
xapakTep. SIpycCHOCTh — 9TO BEpPTUKAIBLHOE pPACCIOCHHE OWOIIEHO30B HAa Pa3HOBBICOKHE,
CTpyKTypHBIe YacTH. Hambonee spko sIpyCHOCTh BBIPA)KEHA B PACTHTENBHBIX COOOIIECTBAX —
durtonieHo3ax. Tak, B Jiecy MOXHO HaOmOmaTh S5-6 SpyCOB: MOX, TpPaBSHUCTBIA TOKPOB,
KyCTapHUYKH, KYCTAPHUKH, MOJJIECOK, IEPEBb BEPXHET O sIpyca.

['opuzoHTanbHOE pacnpeneleHue OpraHu3MOB MO3au4HO. Tak, B TOPHU30HTAIBHOM
HaMpaBJICHUH OPraHU3Mbl Pa3MENIAIOTCI MHUKPOTPYIIaMH, MHUKpPOIleHO3aMu. Mo3andHoe
pasMernieHne 00yCIOBICHO HEOTHOPOTHOCTHIO MUKpOpenbeda, KU3HENCITEIPHOCTHIO KUBOTHBIX,
cpenoo0pa3yromuM BIMSHUEM PACTCHUA U WX OMOJOTHYECKUM OCOOCHHOCTSIMH.

Takoe pacrmoioxeHrue OpraHu3MOB B OHOr€OI€HO3€ CIOCOOCTBYIOT — YBEJIUYEHUIO
KOJIMYECTBA OPraHU3MOB HA €JIMHUILY MPOCTPAHCTBA, OCIA0JIEHUIO KOHKYPEHIIUHU, O0Jiee MOIHOMY
MCIIOJIb30BAaHUIO YCIOBUM CPEbl: COJTHEUHOM pajualiu, MOYBKI U T.J.

4. B uem 3axknwuaemcs 2a306as YHKyUsa Hcueo2o eeujecmaea ouocgepor?

["a3oBas (yHKIHS KUBOTO BellecTBa OMocdepsl 3aKIII0YaeTCsl B MUTPAIMH U MIPEBPALICHIU
ra3oB, o0eCHEUEeHUH Ta30BOTO COCTaBa M JUHAMHUKU Ta3oB Ouocdepsl. [Ipeobnanaromias macca
razoB Ha 3emyie HMeEeT OHOTreHHOE IMPOUCXOXKIEHUE: a30T, KHCIOPOJ, YIJICKUCIBIA Ta3,
CEepOBOJOPOJI, METaH U T.J.

B Tteuenue roma pactenusi BbACISAIOT B atMochepy okono 128 mMapa. T KHCIOpoga H
noryomarT okono 170 mupa. T yraekucnoro rasa. Kucnopon mocrynaet B atmochepy Onarogaps
(OTOCUHTETUYECKON NEeATeTbHOCTH PACTEeHMH M IMAaHOOAKTEepHil. YTJIEKHCIbIA ra3 BbIACIAETCS B
IpoIecce JbIXaHUs adpOOHBIX OPraHU3MOB, a TaKXKe MPHU PA3JIOKEHUU OPTraHUYECKOr'O BEIIECTBA.
CepoBomopo M MeTaH 00pa3yTCs B MPOIECCE )KU3HEAEATSITbHOCTH KUBBIX OPraHU3MOB.

5. Kakoea ponv oecmpykmueHoil (hynkuuu rHcueozo eeujecmea ouocgepot?

JectpyktuBHass (GQyHKUIMS S>KABOrO BelIecTBa Ouochepsl CBsi3aHa C  Pas3JIOKEHUEM
pacTUTENbHBIX W JKMBOTHBIX OCTAaHKOB, MHUHEpajM3aldeldl OpPraHMYecKoro BelllecTBa U
IpeBpalIeHueM ero B KocHoe. B pe3ynbrate B Ouocdepe HakarumBaeTcs OMOTeHHbIE 1 OMOKOCHBIE
BEIIECTBA, a TIOYBA 00OTraIIaeTCsi TYMYyCOM.

JecTpykTuBHass QyHKIUS KHUBOTO BEIIECTBA MMEET OIPOMHOE 3HaUEHUE, BEIb €CIM ObI OHA
HE OCYIIECTBIISUIACh, TO BCA IIaHeTa 3emuls Obuta Obl 3aBajieHa OCTAHKAMH JKUBOTHBIX, PACTCHHM,



9KCKpUMEHTaMH, B TO BpeMsl KakK KMBBIM OpraHH3MaM He XBaTaJlo Obl HEOOXOAMMBIX JJI UX
KU3HEAESTEIbHOCTU BELIECTB.

6.Kakum oopazom 00dcoesvle uepeu CnOCOOCMEYIOM YIYHUWEHUIO NI000POOUA U
cmpyKmypuol nouent?

Jlox/ieBbIe YepBH — 3TO CaMble KpyIHBbIE OOMTATeNM MOYB Cpedu Oecmo3BOHOUYHBIX. Ha mx
JOJF0 TIPUXOJUTCS HE MEHee IOJIOBMHBI Bceld OMoMacchl MOYBHL. B 1eHb OHU MOTPEOJIIOT
KOJIMYECTBO MHIIM paBHOe uX Macce. Ilpuuem 40% mnorpebnsieMOl MUIM HWAET HA TPOIECC
merabomuzma, a 60% mpoiias yepe3 KHUIIEUHHUK YEpBs, BBIIENSIOTCS B BHUJIEC KOMPOJIUTOB -
"KaMEeHHBIX " 9KCKPEMEHTOB.

Takue KOmpoaMTHI CTPYKTYPUPYIOT MOUYBY, YJIydIalOT ee Oumoxumuueckuil cocra. Tak,
KOIIPOJIMTHI COZIEPIKAT B 5 pa3 OosbIe OMOIOrMYecKoro a3ora, OHM 3HAYUTEIbHO Ooraue ¢ochopom
U KaJMeM, 4YeM IUIOAOpOoJHas oropojHas nmousa. Kpome Toro, Komponutsl 60ratsl KajabLHEM, YTO
obecrieunBaeT UM BOAONPOYHYIO CTPYKTYPY M BBICOKYIO BOJOYAEPKMBAIOIIYI0 CIHOCOOHOCTD.
Kanpuuii cHuXaeT KUCIOTHOCTh IOYBEHHOI'O pPAacTBOpa, YTO 3aTPyAHSET pPa3BUTHE MHOTHUX
OonesHell y pactenuii (py3apros, pkaBurHa, 0AaKTEpHO03).

Bokpyr KOmpoiMTOB akTHBHO pa3BHBAaeTCA IMOYBEHHAs MUKpPOQIIOpa, a MOJ3EMHBIE XOIbI
uepBell kak Obl "BemaxuBarorT" mouBy M3HYTpu. Ilox 1 M2 MOBEPXHOCTH MOYBHI JJIMHA XOJOB
JIO’KJIEBBIX YEpPBEH COCTABISAET 1 KM.

7. Kaxosa mexnonozusa nonyuenus ouozymyca?

JoxneBbix  4yepBed  (MOMOpUIMA)  KyJIbTUBHPYIOT Ha  IOYBaX CO  CPEIHUM
IpaHyJIOMETPHUYECKUM COCTaBOM, HEMPUTOAHBI AJI1 UX KYJIbTUBUPOBAHHS INECYaHbIC U TJIMHUCTHIC
MOYBBI, a TaKKe KHCIble U 3acojieHHble. Peakius moyBeHHOro pactBopa PH — onTumanbHa
HelTpanbHas uiaM ciaabokucias. YepBu BiarositoOMBBI U yMEPEHHO TEIUIOMOOUBHL. Tak, ams
nuTanus ayuine Temneparypa 20-25°C, a s pasmuoxkenns 12-17°C.

KynpTuBupoBanue  JOXKIEBBIX 4YepBed  IMO3BOJSIET MOJy4aThb  BBICOKOKAYECTBEHHOE
opraHuveckoe ynobpenue - "Omorymyc". Buorymyc — 3TO KOMKOBAaTO€ MHUKPOTPaHYJSIPHOE
BEIIECTBO KOPUUYHEBATO-CEPOro I[BETA C 3amaxoM 3eMJld. buorymyc conepXuT B ONTHMaIbHOM
COOTHOIIIEHHH BCE HEOOXOIUMBIE /Il pAacTeHUM MHUTaTeNbHblEe BemiecTBa: rymyca 18%, obmiero
azota 2.2% , docdopa — 2.6%, xamusa-2.7%, Bce HEOOXOTUMbIE MUKPOIIEMEHTHI U OMOJIOTUIECKU
aKTUBHBIE BellecTBa — (epPMEHThI, BATAMUHBI, TOPMOHBI, ayKCHHBI, T€TePOAayKCUHBI U T.JI. Peakius
cpenbl pH=6.8-7.4.

4 IOPSITOK MPOBEJEHUS TOBTOPHOI
MPOMEKYTOUYHOM ATTECTALIMIM

dopma IPOMEKYTOYHOM ATTECTALMHU 110 JUCLUILIIMHE 3a4em.

IToBTOpHAs NMPOMEKYTOUHAsI aTTECTALMs 110 JTUCLUIUIMHE IPOBOIUTCA C HUCIOJb30BAHUEM
3alaHuil JUIsl OLIEHKH C(OPMUPOBAHHOCTH KOMIIETEHIIMII Ha 0a30BOM yPOBHE IO BCEM MOAYJIM,
BXOJSIIMM B CTPYKTYpy AMCLUUIUIMHBI 3a CEMECTp, 0 HTOraM KOTOpPOrO CTYIEHT HMEET
aKaJeMHYECKYIO 3aJ0JDKEHHOCTD.

OueHo4yHble MaTepHaJibl M CpPeACTBA /Ui MPOBeJAeHHUS] MOBTOPHOIl MNPOMeKYTOYHOM
arTecTauMu
BOIPOCHI K 3aUETY:
1.Okonorus xak Hayka.
2. MeToabl DKOIOrHUEeCKUX UCCIIEN0BAHUI
3.IlonsATHEe OKpysXKaromas cpena, CoCTas.
4.Oxonoruyeckre GakTopsl, X KiaccuuKamus.
5.0061mme 3aKOHOMEPHOCTH AW CTBUS SKOJOTMUECKUX (PaKTOPOB HA KHUBBIE OPTaHU3MBI.



6.B3aumozeiicTBre SKoMOrnuecKkruex paKkTopoB.

7.AnanTanus OpraHu3MoB K cpeie 00uTaHus

8.ITonyssAninm Kak BUAOBBIE TPYIITUPOBKH, OCHOBHBIE XapaKTEPU CTUKH.

9.ITousaTHe 0 OMOreoIeH03¢e, KOMIIOHESHTHBIM COCTAaB U CBOMCTBA

10. Konnenius 3K0CHCTEMBI, CTAOMILHOCTE M TOMEOCTA3.

11. buocdepa rinodanpHas IKOcHcTEMa 3eMITH.

12. ArporieHo3bl KaK UCKYCCTBEHHBIE IKOCHCTEMBI, XapaKTePHCTHKA U CBOWCTBA.
13. TlonsTHe u K1accupuKaIus TPUPOIHBIX PECYPCOB, PECYPCHBIN ITUKIL.

14. OcHOBHBIE 2KOJIOTHUECKHE MPOOIEMBbI COBPEMEHHOCTH.

15. OcHOBHBIEC BUIBI aHTPOIIOTCHHBIX BO3/ICHCTBHIA.

16. Oxpana okpyxaromieit IpUPOIHON Cpebl, OCHOBHbBIE TPUHIIUIIBI

17. Knaccuduxanus 3arps3HeHU OKpYXKaromeil cpeibl

18. Dxonoruveckuii MOHUTOPHHT U YIIPABJICHUE KAYECTBOM OKPYKAIOIIECH CpeIlbl.
19. CaHuTapHO-TUTHEHHYECKOE HOPMUPOBAHUE OKPYKAIOIIEH CpeIIbl.

20. ba3oBbie MpaBOBbIE HOPMBI IPUPOIOIOIH3OBAHMSL.

21. 3axoH P® « O06 oxpaHe OKpyKaromiei cpemb.

22. Bonusie pecypcesl. Crctema OXpaHbl BOJ.

23. TlouBeHHO-3eMeNbHBIE PEeCypPChl. DKOIOTUICCKIE 0COOCHHOCTH, AHTPOIIOT CHHBIE M3MEHEHHSL.
24. PacTuTeNBbHBIN MUD, 3KOJOTUICCKHE 0COOCHHOCTH, AHTPOIIOT€HHBIC M3MCHCHHSL.
25. JKuBOTHBIN MUP. DKOJIOTHYECKUE OCOOCHHOCTH U aHTPOIOT eHHbIE H3MEHEHUSI.
26. Henpa 3emun. DKoJOruueckre 0COOCHHOCTH U MEPBI IO OXpaHe Hep.

27. AtmocdepHblil BO3ayX. DKOJIOTHYECKHE 0COOEHHOCTH U MEPBI [0 OXpaHe.

28. OrieHka KauecTBa OKpYXKaroliel cpebl.

Tabmuna 4 — Kputepuu onieHku chopMHUpOBaHHOCTH KOMITETEHIUI

Kon n HaumeHnoBanue
WHIUKATOpPA JOCTHKCHHUS
KOMIIETeHIIUHU (YacTu
KOMIIETEHIIUH)

Kputepuu onenuBanus c(hOpMUPOBAHHOCTH KOMIICTCHIIHH
(4acTu KOMITETECHIINH)

Ha 0a30BOM YpOBHE

COOTBETCTBYET OIIEHKE «YOBJIETBOPUTEIBHO»
50-64% ot MakcuMaIbHOr O Oania

VK-8

CrnocobeH co3naBaTh U
MOJIZICP’)KUBATH B MIOBCETHEBHOM
JKU3HH U B IPO(eCcCrOHATBHON
JIeSITEeIbHOCTH 0€30MaCHbBIC
YCIIOBUS KU3HEACATEIILHOCTH IS
COXpaHEHUs IIPUPOHOMN CPELIbI,
o0ecredyeHus: yCTOHUNBOTO
pa3BUTHA OOIECTBA, B TOM YHCJIE
IpY YTPO3€ U BOSHUKHOBEHHU
Ype3BbIYAHBIX CUTYALUN U
BOCHHBIX KOH()JIMKTOB

3HaeT Oe30MacHble yCIOBUS TPYa, 3aTPYAHIETCS B IPUMEHEHUN
CpCACTB 3allMThI B OIIPCACIICHHBIX pa6oq1/1x CUTyaluiXx.
HchsiTeiBaeT 3aTPYAHCHUA C IPUMCHCHHUECM MCTOI0B
YCTPpAHCHUA np06neM, CBA3AaHHBIX C HAPYIICHUCM TCXHUKHU
0e3omacHOCTH Ha paboyeM MecTe.

OIIK-1

JleMOHCTpHpYET 3HaHHE OCHOBHBIX
3aKOHOB MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX U
o0menpodeccHOHATBHBIX
JUCTIUTUIAH, HEOOXOMMBIX JUIS
pelIeHUs THITOBBIX 33124 B
0o0macT arpOHOMHUH.

Hcnonb3yeT 3HaHUS OCHOBHBIX
3aKOHOB MaTeMaTHYECKUX U
€CTECTBEHHBIX HaYK JUIS PEIICHUS
CTaHJAPTHBIX 3a/1a4 B Al pPOHOMUHU.

3HaeT OCHOBHbIE 3aKOHbI MATEMATUYECKUX,
€CTECTBEHHOHAYYHbIX U 001IeNpOo¢eCCHOHATBHBIX U CHUIUINH,
UCHBITHIBACT TPYAHOCTH C IPUMEHEHUEM ITHX 3aKOHOB JIJIs
peleHus 3a7a4 B arpOHOMUH.




OIIK-3

Bnageer MmeTogamu moncka u
aHaJM3a HOPMAaTUBHBIX MPABOBBIX
JIOKyMEHTOB, PETIIAMEHTHPYIOLIIX
BOITPOCHI OXPaHbI TPyJa B
CEITbCKOM XO3SHCTBE.

Brnaneer meTogamu 1oucKa ¥ aHajlIn3a HOPMaTUBHBIX IIPAaBOBBIX
JOKYMEHTOB, PErIaMEHTUPYIOLMX BOIPOCHI OXPaHbI TPyZa B
CeNIbCKOM X03siicTBE. M cnbIThIBaeT TPYJHOCTH B BBIOOpE
ONTHMAJIBHOI'O METOAA MPU PEUICHUH 3a]a4.

ITKoc-1

OcymectBisier cOop
uHpopmaru, HeoOXOIUM Ot
JUI pa3pabOTKH 3JIEMEHTOB
CHCTEMEI 3EMIICIICIIHS 1
TEXHOJIOTHH BO3]ICIIbIBAHUS
CEIbCKOXO035M CTBEHHBIX
KYJIBTYP

YcTaHaBIMBaeT COOTBETCTBHE
arposiaIma@THBIX YCIOBUMN
TpeOOBaHUSM
CEIIbCKOXO03SMCTB CHHEIX
KYJBTYp MPU UX pa3MeICHUN
Ha TEPPUTOPUH

3eMJIETI 0JIb30BAHUS

3HaeT MpPUPOJOOXpaHHBIE TpeOOBaHUS TMpPU IPOU3BOICTBE
MPOAYKLINU pacTeHHEeBOACTBA, OCHOBHBIE MOJIOXKEHHUS
MIPUPOIOOXPAHHOT O 3aKOHOAATEIbCTBA. HcnpiThBaeT
TPYAHOCTH IpH pa3padotke mep 3amuThl OIIC npu HeraTuBHOM
AHTPONOIN€HHOM BO3/1ECTBUH;

ITKoc-2

Ocy1ecTBsieT 00IIHA
KOHTPOJIb pean3aiuu
TEXHOJIOTMUECKOr0 Mporiecca
MIPOM3BOJICTBA MPOAYKITUU
pPacTEeHHEBOJICTBA B
COOTBETCTBHHU C
pa3paboTaHHBIMHU
TEXHOJIOTHSMHU BO3/IEIbIBAHUS
CEJIbCKOXO03SHMCTBEHHBIX

KyJIbTYP

3HaeT NOpPUPOJOOXpaHHbIE TpeOOBaHHUS MPU IIPOU3BOJCTBE
IIPOAYKLIUU pacTEeHUEBOACTBA, OCHOBHBbIE I10JIOXKEHHUS
IIPUPOJTOOXPAHHOT O 3aKOHO/IAaTEIbCTBA. HcnbiTeiBaeT
TPYAHOCTH Npu cpaBHeHUH nokazarened OIIC ¢ HopmaTuBamu.
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