[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

EVIO: Bonxoros MuxagI TAIACEPICTBO CEJIHCKOI'O XO35MCTBA POCCUNCKON ®EJIEPALTAN
OMMKHOCTR; I
i noﬂﬂ%ﬁ%ﬁgﬁ&& FQCYIAPCTBEHHOE BFO/DKETHOE OBPA3OBATE/IBHOE YUPEXIEHUE

YHUKanbHbI MPOrpaMMHbIN KIKOY:

BBICHIET'O OBPA3OBAHIA

40a6db1879d6sHQCETPOMEK Al OCY IAPCTBEHHAS CEJIbCKOXO3AMCTBEHHAS AKAJEMUSI»

Kadeapa arpoxumun, 600K U 3aII[UTI paCTeHUH

YTBEPXXJAIO
HekaH ¢akynbTeTa arpobrsHeca

TaTbaHa BI/ICC&pI/IOHOBHa MopnucaHo undpoBoii NoANUCHIO:
TaTbAHa BuccaprnoHosHa lonoskosa

lonoskosa [lata: 2026.06.10 15:30:01 +03'00'

10 murons 2026 roga

OOH/I OHEHOYHBIX CPEACTB I10 AMCLHUITIIMHE

Hanpasnenne moaroToBku
/criennaibHOCTh

Hanpasnennocts (npoduib)
KBanudukarys BbITYCKHUKA
dopma o0yueHus

Cpox ocBoenust OIIOITI BO

CelbCKOX035HCTBEHHAS DKOJIOT U

35.03.04 ArponomMus

«OKOHOMHKA U YIIPABICHUE B arPOHOMUMY

Oakajiasp

3a04Hasi

4 roma 8 MecsIIEB

Kapagaeso 2026
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IMacnopT ¢oHIa OLIEHOYHBIX CPEACTB

CEJILCKOT'0 XO3SMCTBA.

MEepOTPUSITUN 110

Tabnumna 1
Monynb quctumimHael | GopMuUpyeMbie KOMIETCHITUH OueHouHbIe KonuuecTtBo
WM UX YaCTH MaTepuaibl U CpeACTBa
OITK-1. CriocobeH peliiaTh TecTupoBanue 20
THUIIOBbIE 33/jauu
Pa3nen 1. Oxonorus A .
ripodeccroHabHOU
Kak HayKa.
. JlesiTe/IbHOCTH Ha OCHOBE
B3aumopneiicteue N
3HaHW OCHOBHBIX 3aKOHOB
OpPraHU3MOB U CPEJIbI.
MaTeMaTUueCKUX 1
DKOJIOTHYECKHUE
eCTeCTBEHHBIX HayK C
(hakTOphl, 0COOCHHOCTH
> NpYMeHeHHeM
WX BO3JICHCTBUS HA
HMH(OpMaLOHHO-
KUBBIE OpraHU3MBI.
KOMMYHUKaI[MOHHBIX
TeXHOJIOT .
OIIK-1. CniocobeH peraTh Konnoksuym 35
TUIIOBbIE 33/jauu
nipodeccroHaIbHOM TectupoBanue 40
Pa3znen 2. Dxocuctemsl | JesiTeIbHOCTU Ha OCHOBe
1 OMOT€OLEHO3bl, UX 3HAaHUM OCHOBHBIX 3aKOHOB
Tpodrueckas MaTeMaTUueCKUX 1
CTpYKTypa. YueHue eCTeCTBeHHbIX HayK C
B.N. Bepuaackoro o MPUMEHEHHEM
onocepe. DyHKITUN HMH(}OPMaLIMOHHO-
YKHUBOTO BEILIECTBA. KOMMYHUKAaI[MOHHBIX
TeXHOJIOTUM.
YK-8. CniocobeH co3iaBath 1 TectupoBanue 40
TIOJI/ICP’KUBATH B
MOBCETHEBHOM JKU3HU U B
npodecCuoHaNIbHON
Paznen 3. Ilpuponnsie | AeATENbHOCTH O€30MacHbIE
pecypcesbl, UX YCJIOBHS )KU3HEEATETbHOCTH Ompoc 12
KJIacCU(pUKaLUS. JUISL COXpaHEeHHsI PUPOAHOMN
PecypcHbie TUKITBL. cpenbl, o0ecneyeHus
AHTpONIOreHHOE YCTOMYUBOIO pa3BUTHUSA
BO3JICHCTBUE HA oO1miecTBa, B TOM YUCIIE MTPU
OKPYKaOIIYIO yrpo3e 1 BO3HUKHOBEHUU
IIPUPOLHYIO CpENY. YPE3BBIYANHBIX CUTyALIUN 1
ATPOIKOCHCTEMBI, KX BOCHHBIX KOH(JIUKTOB
(YHKITMOHUPOBAHHE B
ycioBusx TexHorenesa. | OINK-3 CriocobeH co3/jaBaTh
Y TIO/I/lep)KuBaTh Oe3oracHbIe
yCJIOBUSI BBITTO/THEHUS
TPOU3BO/ICTBEHHBIX
TIPOLIECCOB.
Paznen 4. [TKoc-1 Criocobex Komnoksuym 35
DKosoru3anus pa3paboTaTb CUCTEMBI




TEMBI 3€MJICICIIUA.
Hopmuposanue

CpelbL.

AnbTepHAaTUBHBIE CHUC-

KauecTBa OKpYKaroIen

TIPOW3BO/ICTBY MPOJYKLIMU
pacTeHUeBOACTBa

TectupoBanue 20

[TKoc-2 CriocobeH yrpaB/isiTh
peanu3aiyeit
TeXHOJIOTUYeCKOro TIpoLiecca
TIPOM3BO/ICTBA MPOYKLIMU
pacTeHHeBOACTBA

NunuBuayansHOE 5
3aaHue

1 OHEHOYHBIE MATEPHUAJIbI, HEOBXOJIUMBbIE J1JIsA
OLIEHKHW 3HAHUM, YMEHU U HABBIKOB JESATEJIbHOCTH
B INTPOLHECCE OCBOEHUS ITUCHUITJINHBI
Moayas 1. JkoJiorus kak Hayka. B3aumoaeiictBre Opranu3MoB U cpeAbl. JKOJIOTHYEeCKHUe
(axkTOpBI, 0COOEHHOCTH MX BO3/1eliCTBHUA HA )KUBbIe OPraHU3Mbl.

Tabmuua 2.1 — ®opmupyeMbie KOMIIETSHIIH

KOI[ 1 HAMMCHOBAHUC

KOI[ W HAMMCHOBAHHC MHIHWKATOpa

OI_ICHO‘IHBIe MaTCpHaJIbl

KOMIICTCHITUH JIOCTH>KEHHST KOMITCTCHIINI U CpelICTBa
(4acT KOMITCTCHITIH)
OIIK-1. Criocoben ITeMOHCTPUPYET 3HaHHE OCHOBHBIX 3aKOHOB Ompoc
pelaTs TUIIOBbIE MaTeMaTH4YeCKHX, eCTeCTBEHOHAYYHbIX U TCCTI/IpOBaHI/Ie

3a/lauu
ripodeccuoHa/IbHOM
JlesiTe/TbHOCTH Ha
OCHOBe 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTUueCKUX 1
eCTeCTBEeHHbIX HayK C
rpuMeHeHleM
VMH(OPMaLMOHHO-
KOMMYHUKAaI[MOHHBIX
TeXHOJIOTUM.

o6rienpoheccroHaNbHBIX JUCLUIIINH,
HeoOXO/IMMBIX [I/1s1 PeLleHHs] TUTIOBBIX 33/a4 B
00/1acTH arpOHOMUH.

Vcronb3yeT 3HaHUsI OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKHUX ¥ eCTECTBeHHbBIX HayK [iisi
pelleHusT CTaHJAPTHBIX 3a/lau B arpPOHOMMHU.

Mopnyasb 2. JKocucTeMbl H O0HOreoneHo3bl, UX TpoguyecKkas CTPyKTypa. Yuenue B.U.
Bepnaackoro o 0uochepe. ®PyHKIUM KUBOT0 BelleCTBA.

Tabnuma 2.2 — ®opMupyemble KOMIIETEHLIUN

Ko n HaumeHnoBaunue

KOI[ 1 HAUMCHOBAHUC MHUKATOpA

OneHouyHble MaTepUaIbl

KOMIIETEHIIN U JTOCTH)KEHHUSI KOMIIETECHIIUU U CpeACTBa
(4acTH KOMIIETEHIIUH)
OIIK-1. Criocoben JeMOoHCTprpyeT 3HaHNe OCHOBHBIX 3aKOHOB Konnoksuym
peliaTb TUITOBLIE MaTeMaTH4YeCKHX, eCTeCTBeHOHAYyYHbIX U TeCTI/IpOBaHI/Ie

3ajaun
ripodeccuoHaIbHOM
JlesiTe/IbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUUeCKUX 1
€CTeCTBeHHBIX HayK C
rpUMeHeHUeM

o611enpodecCcoHaNbHBIX JUCLIUTIIVH,
HEeoOXOMMBIX [I/Isl PeIlieHHs TUTTOBBIX 3a/jau B
00/1acTi arpoOHOMUH.

Vcronb3yeT 3HAHUSI OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX U eCTeCTBEHHBIX HayK JIIst
peleHNs CTaH/JapTHBIX 3a/la4 B arPOHOMUH.




VMH(OpMaLMOHHO-
KOMMYHHUKAaI[MOHHBIX
TeXHOJIOTHIA.

Monayas 3. Ilpupoanbie pecypcebl, ux kiaaccupukanus. PecypcHbie HUKIJIbI. AHTPOIIOreHHOE
BO3/IeliCTBHE HA OKPYKAIOUIYI0 PUPOAHYIO CpPey. ATPOIKOCUCTEMbI, UX (DYHKIIMOHHMPOBAHHE
B YCJIOBUSIX TEXHOI'€He3a.

Tabnuna 2.3 — ®opMupyemble KOMIIETEHIUN

Kon u HaumeHOBaHUE Kon n HauMeHOBaHuE MHIUKATOPA OrneHouHbIe MaTEpUAIIBI
KOMIICTCHIIUH JOCTHIKEHUS KOMIIETCHIIMHU U CpENCTBA
(4acTH KOMIIETEHIINH )
YK-8. Ciocoben CriocobeH co3/1aBaTh U MO/IJEP>XKUBATh B WuauBuayanbHOe
CO3/1aBaTh U TIOBCE/IHEBHOM JKM3HHU U B MPO(ECCHOHANILHON | 3a1aHME
OICPKUBATH B JlesTesTbHOCTH 0e30MacHbIe YC/IOBUS TectupoBaHue
TOBCE/THEBHOM Ku3ny | KU3HEACATEILHOCTH J/ist COXpaHeHUs
U B IPO(ECCHOHATBHOI TIPUPOZHOM Cpefibl, 0becrieueHsl yCTORUHUBOTO
eATENBHOCTH pa3BUTHS OOII[ECTBA, B TOM 4MCrIe TIpU yrpose
Y BO3HUKHOBEHUHY UPe3BbIUAaliHBbIX CUTYaIUi 1
GesomacHbIe yCIOBUS BOEHHBIX KOHGIUKTOB
JKU3HEICSATCIBHOCTH
JUTS COXPAHEHUS
IIPUPOJHOM Cpelbl,
obecrneueHUs
YCTOMYHBOTO Pa3BUTHUSA
00I11eCTBa, B TOM YHCJIE
IIPYU yTPO3€E U
BO3HUKHOBEHUU
YpE3BBIYANHBIX
CUTyallUi U BOEHHBIX
KOH(JIMKTOB
OI1K-3 CrocobeH Bnageet meTozaMu TIoMcKa ¥ aHaau3a Omnpoc
COo37aBarth U HOPDMAaTHBHBIX IMPABOBLIX TOKYMEHTOB, TCCTI/IpOBaHI/Ie
T101eP)KIBATH Per/IaMeHTHPYIOLUX BOMPOCh! OXPAHBI TPY/AQ
6e3omnacHble YCI0BHS B CeJIbCKOM XO3SIHCTBe.
BBITIO/THEHUS
TPOU3BO/CTBEHHbIX
MPOLIECCOB.

MO}:[y.]'[b 4. :‘)KOHOFI/IBaHI/Iﬂ CeJbCKOI0 X035 CTBA. AHLTepHaTI/IBHLIe CHUCTEMBI 3eMJICICIUSA.

HopmupoBanue kauecTBa OKpy:Kalolleil cpeabl.

Tabnuma 2.4 — ®opMupyemble KOMIIETEHLIUN

Ko v HaumeHnoBauue

KO)I 1 HAUMCHOBAHUC MHUKATOpA

OneHo4HBIE MaTEpUAIIBI

KOMIIETEHINH JOCTHKEHUS] KOMIIETEHLIUU U Cpe/ICTBA
(4acTH KOMIIETEHIIUH)
[TKoc-1 Criocoben Brnageer MeToziaMu 1oucka M aHammsa KomnokBuym
pa3paboraThb cucTeMbl | MH(GOPMALUM O CUCTEMAaXx 3eMIeZiesist U TectupoBanue

MepOIPUSITUN 110
MIPOM3BO/ICTBY

MPO/LYKIIMH

TeXHOJIOTUSIX BO3/|e/IbIBaHUS
Ce/IbCKOXO035IICTBEHHBIX KY/bTYP
YcraHaB/1MBaeT COOTBETCTBHE




pacTeHHeBO/ICTBA arpoJiaHAapTHBIX YCI0BUN TpeOOBaHUSIM
Ce/MbCKOX03MCTBEHHBIX KY/IbTYP MPH UX
pasMellieH|H Ha TEPPUTOPUU
3eMJIeT0/Ib30BaHMS
[TKoc-2 Criocoben Ocy1uecTBrsieT 00IMi KOHTPOJTb KonokBuym
YIIPaBJISITh peanu3alivi TEXHOIOrMYecKoro npotecca | TecTupoBanue
peanu3aryen TIPOM3BO/ICTBA MPOYKIIMU WHauBuaya pHOE
TEXHOJIOTHYECKOT0 pacTeHUEBO/ICTBA B COOTBETCTBUU C 3a/1aHue
nporiecca pa3paboTaHHBIMHU TEXHOJIOTUSIMU
TIPOM3BO/ICTBA BO3/Ie/TbIBAHUS CETbCKOXO03SHCTBEHHbIX
TIPOJYKIMU KY/JbTYP
pacTeHUEBO/ICTBA

OneHouHble MaTepHaJibl U CpEACTBA AJIA IIPOBEPKU C(l)OpMI/IpOBaHHOCTI/I KOMIIeTEeHIInii

MO)IyJIb 1. DKkoJiorus Kak HayKa. B3aumopeiicTBHe OpraHusmMoB H CpeEabl. IKog0ornyecKue
(baKT()pbl, 0CO0EHHOCTH MX BO3/1€eiiCTBHSA HA JKUBbIE OpraHu3mMabl.

@oH/I TECTOBBIX 3aJaHUI IS TEKYIIEro KOHTPOJIsI 3HAHMIA:
Bblbepume 00uH npasuabHbIli 6apuaHm:

Ilpocmpancmeo, eeuyecmeo u IHepeUA, OKPYHCAOU{UE HCUBBLE OPZAHUIMBL U OKA3bléaAlOUUE HA
HUX KaxKoe-1u0o0 eo3oeiicmaue 3mo

+OKpyKarolas cpeaa

HKOJIOTUIECKUHN (PaKTOp

DKOJIOTHYECKas HUIIA

cpena oouTaHus

Okpyscarowan cpeoa, KOmopas euie He U3MEHUIACH NOO GIUAHUEM OeAMETbHOCHU YeNl06eKda,
COXPAHUNIA CBOU eCIECMEEHHbIE CEOUICEA HA3bIEACHICA

AHTPOIIOrHHOU

+npuponHou

9KOJIOTHYCCKOM

a0HoTHYeCKOM

K pezynapno-nepuoouueckum omuocamcesa paxmopot

rposa

+IpUIINB

BBIOTA

LITOPM

Dakmopwl HeIHCUBOU NPUPOObL HA3LIBAIOMCA

MIPUPOTHBIC

OHoTHUYECKHE

+abuoTHYECKHE

AQHTPOIIOTCHHBIC

Dakmopbwl, céA3aHHbIE C XO3AUCMEEHHOU 0eAMETbHOCMbIO Ue/106€KA HA3bIBAIOMCA
MIPUPOIHBIE

OMOTHYECKHUE

a0MOTUYECKHUE




+aHTPONOIr€HHEIE

K anmponozennvim paxmopam omuocamesn

+CTPOUTENILCTBO 1OPOT

pacnpocTpaHEHUE CEMSH

aTMoc(epHOe J1aBJIeHHE

BBITIQ/ICHHE OCAIKOB

Haubonvuwee 3nauenue uHmeHcusHocmu hakmopa, evluie KOmopozo ciedyem 2ubev,
Ha3zvleaemcs

+MaKCUMyM

MeCCUMYM

ONITUMYM

IIpeied BBIHOCIUBOCTH

3aKniouennvlil MexHcoy HUNCHUM U 6EPXHUM RPEOeTaMU bIHOCAUGOCIU OUANA30H
U3MEHYUBOCIU NPeOCcmasnsien coooi

MaKCHUMYyM

MeCCUMYM

ONTUMYM

+OKOJIOTUYECKYIO BAJIECHTHOCTD

Opzanu3mul ¢ HU3KOI IKONO2UYECKOTL 6AIEHIMHOCIbIO, NPUCNOCOOTEHHbIE CYUIECHE08aAMb 6
cpeoe ¢ y3Kum OuanazoHom Konedanus pakmopoe Ha3vleaiomcs

HBPUOHMOHTHBIMH

YCTOWYMBBIMU

+CcTeHOOMOHTHBIMU

HE YCTOMYUBBIMU

Cmenomepmuvimu A61A10MCA

+aHaHac

oepesa

sIOTIOHS

upra

Yacmv npupoonoii cpedsvl, OKPyHcarouias Hcugvle Opeanu3mol, ¢ KOMopoi oHu
63aumooeiicmeyom

OKpYy’KaroIas cpena

9KOJIOTHUECKU (haKkTop

AKOJIOTUYECKAsl HUIIIA

+cpena oOuTaHus

H3menatowuiica 3nemenm oKpyxHcarouieil cpeosl, 8bl3bl6AIOULUIL Yy OP2AHU3MO8 NPU CEOUX
NOBMOPHBIX U3MEHEHUAX OMEEMHblEe RPUCNOCOOUmM ENbHbLE IKO1020-(u3uon0cudecKue

Peakuuu, Hac1edCMEeHHO 3aKPEenIAIouUecs 6 npoyecce I601I0UUL - INO
OKpYyXarolas cpesa

+aKoorudeckuii pakTop

AKOJIOTUYECKAs HUIIIA

cpena oOuTaHus

K enezannvim omuocamesa ghakmoput

HACTYIIJICHHE BECHBI

HACTYIUUICHHE yTpa

+rpo3a



MIPUIINB

Dakmopul HHcueoii RPUPOOLL HA3LIEAIOMCA

PUPOJIHBIE

+OnoTnueckue

abuoTHYeCKHe

aHTPOIOTECHHbIE

K 6uomuueckum ¢hakmopam omnocamces

CTPOUTENBCTBO 10POT

+pacnpocTpaHEeHUE CEMSH

aTMoc(epHOe J1aBJIeHHE

BBIIIA/ICHNE OCAIKOB

K abuomuueckum ghakmopam omuocames

CTPOUTENBCTBO J10pPOT

pacnpocTpaHeHUE CeMSH

+aTMocdepHoe 1aBIeHue

pacnpocTpaHeHue BpeauTenen

Haumenvuiee oonycmumoe 3HayeHue UHMEHCUBHOCHU (AKMopa, €20 HUMNCHASA NPedelbHAaAs
6enuuuna, HUce KOmopoil ciedyem 2udev Opeanu3ma, Ha3vléaemcs
MaKCUMYM

+IIECCUMYM

ONITUMYM

mpeJied BBIHOCIUBOCTH

bnazonpuamnasn cuna éo3oeiicmeus (paxmopa Ha3vléaemcs 3010l
MakcuMyMa

neccumMmyMma

+onTuMyMa

MIpeIeJIOM BBIHOCIMBOCTH

Opzanu3smul, ooaadarouue 601601 IKOI02UUECKOT 6ATIEHNHOCHbIO, CROCOOHbBIE K
CYU4ecmeo8anuio npu 6OIbULON aMnaumyoe Koaedanus IK0a102u4ecKux hakmopos
Ha3zvlearomcs

+3BpUOHMOHTHBIMU

CTEeHOOMOHTHBIMU

YCTOWYUBBIMU

HE YCTOMYMBHIMU

Depumepmnvimu aenarwmces

(¢buHUKOBas najabma

+s16710Hs

KOJIMOpHU

aHaHac

Tabnuua 3.1 — Kputepun onieHk# c(OpMHUPOBAHHOCTH KOMITETCHIIUN

Kon u Kputepun oniennBanus copMUpOBaHHOCTH KOMIIETEHIIH
HAalMEHOBAHHE (4acTH KOMIETEHLIUH)
WHIAKATOpa Ha 6a30BOM ypOBHE Ha MOBBIIIEHHOM YPOBHE
AOCTHIXKCHUA COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLICHKE | COOTBETCTBYET OLICHKE
KOMIICTCHIIMH «YHOOBJIETBOPUTEIILHO «XOPOLIOY «OTIINYHOY




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

KOMIIETSHIINH) MaKCHMaJbHOrO 0ajjla | MaKCHMMaJbHOro Oajijia | MakCHMaJIbHOTO Oajuia
OIIK-1 3HaeT OCHOBHBIE 3aKOHBI 3HAeT OCHOBHBIE 3aKOHBI 3HAeT OCHOBHBIE 3AKOHBI
[eMoHCTpUpYyeT MaTeMaTUUecKUX, MaTeMaTHUuecKuXx, MaTeMaTHUYecKuXx,
3HaHKe OCHOBHBIX eCTeCTBeHHOHAYUHbBIX U eCTeCTBEHHOHAYYHbIX U €CTeCTBEHHOHAYUHBIX U
3aKOHOB obuienpodeccroHanbHBIX | 0bIenpodeccroHanbHbIX | 06IenpodecCHoHaTbHBIX
MaTeMaTUUecKUXx, JUCLIUIUIVH, UCTIBIThIBAET | AWUCLUIUIMH, IPUMEHsIeT JUCLIUIIIVH, YCIIEIIHO
€CTeCTBEHHOHAYUHbIX | TPYJHOCTH C 3TH 3aKOHBI JJIs1 pellleHusi | IPUMeHsIeT 3TU  3aKOHbI
u TIpUMeHeHHeM 3TUX 3a7jau B arPOHOMUHU C [JIsT  pellieHUst 3ajad B
obuiernpodeccroHans | 3aKOHOB [ijisl pelleHust HETOYHOCTSIMH. arpoHOMHUH.
HBIX JAWCLAIUINH, 3a/la4 B arPOHOMUH. Bnapneet HaBbIKaMH
HEe0OXO/IUMBIX [|ist TpUMEeHEeHHsI  OCHOBHBIX
peLLeHusT TUTIOBBIX 3aKOHOB
3a7ia4 B 06/1acTH MaTeMaTHYeCcKHx u
arpoOHOMUM. €CTeCTBEHHBIX HayK /s
Ucnonb3yet 3HaHUs pellieHHsi  CTaHJAPTHBIX

OCHOBHBIX 3aKOHOB
MaTeMaTUuecKux u
€CTeCTBeHHBIX HayK
JJTSL peLleHust
CTaH/IapTHBIX 33Jau B
arpoHOMUM.

3a/la4 B alr'POHOMHUH.

MopayJib 2. JkocucTemMbl 1 OHOTe0eHO3b], HX TPO(UYecKas CTPyKTypa. Yuenue B.U.
Bepnaackoro o 6nocdepe. DyHKIUH )KMBOI'0 BelllecTBA.

®oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKYLIero KOHTPO/iA 3HAHUH 110 TeMe:
Bbibepume 00uH npasuabHbIll 8apUAHM:

Mecmo, 3anumaemoe 6u0OM 6 dUOUEHO3€, BKIIOUAIOU Ee KOMNIIEKC €20 OUOUEHOMUYECKUX
ceazeil u mpedosanuil K paxmopam cpeowt

OKpY>Karomas cpea

IKOJIOTHUECKU (haKkTop

+OKOJIOTUYECKAS HULIIA

cpena oOuTaHUs

CosoKynnocme nonyaayuil pasHvix U006, COBMECMHO CYULeCmEyouas 6 NPOCMpancmee u
eépemenu, 63aumMo0eiicmeyOuUx opy2 ¢ Opy2om u co cpeooil Ha3vleaemcs
IPYIIION

cTaeu

CTaJIOM

+coo01IecTBOM

Coobugecmeo rHcugomuvix Ha3vleaemcs

MHUKOI[EHO30M

¢dburtoreHo3oM

+30011€HO30M

MHUKPOOOIICHO30M

Coobwecmeo cpuboeé nazvieaemcs

+MHKOIIEHO30M

(buTOIIEHO30M

3001I€HO30M

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%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%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
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

Co6oKynnocmo Ha OnpeoeeHHOU N0uWa0U 3eMHOIl NOBEPXHOCMU (YHKUUOHAILHO eOUHBIX
INIEMEHM OB HCUBOU U HENCUBOIL RPUPOOBL IMO

ouororn

OuoIIeHO3

+0HOreo1EeH03

¢duToreHO3

Bepmuxanvnoe pacnpedenenue op2anuimos 6 ouoyeno3e XxapaKmepusyemcs
+ApPYCHOCTBIO

NapayiebHOCThIO

MO3aUYHOCTHIO

Xa0TUYHOCTHIO

Opzanu3mul cnOCOOHbBIE UCNOTB308AMb HENOCPEOCHEEHHO COTTHEUHYI0 IHEPZUIO U
npeobpaszosvieams ee 6 opyzue 6udbl IHEPZUU HAZLIEAIOMCA

+aBToTpodamu

rereporpodamu

JECTPYKTOpaMu

300(aramu

K dpumodghazam omnocamca

JTUCHIIA, TUTP

+KpOJIMK, KOpOBa

KYpHIIa, BOJIK

MBIIIIb, SICTPEO

Ilnomosaonvie scusomuvie, nepeuyHvie XUMHUKU (KOHCYMEHmbL 2 NOPAOKA) HA3bIEAIOMCA
¢dutodaru

+300(daru

JECTPYKTOPBI

HET MPaBUILHOTO OTBETA

Opzanu3smul, nepepadamoiéaloujue mepmevle OCMAHKU HCUGOMHBIX U PACHEHUIL U MHCUBYULUE 30
cuem IHEPZUU PA3TOHCEHUA CTIOHCHBIX OP2AHUYUECKUX euiecné 00 NPOCmeluiux cOeOUHeHUIl U
HeOP2aHUYeCcKUX 6euiecme Ha3vleaomca

MPOAYLEHTaMHU

KOHCYMEHTaMHU

+tpenyLueHTamMmu

HET MPaBUIILHOTO OTBETA

Ommuowenusn, npu KOmopvix 00UH OP2AHU3IM RUMACHCA OPY2UM, RPUBOOA €20 K 2ubenu 6
meueHue KOPOMKO20 6pemMenu HA3bl8AIOM s

cUMOH03

Mapa3uTu3M

+XUIHUYECTBO

aHTHOMO3

Opzanu3zmul HecnocoOHbIe UCNONB306ANMb COTHEYHYIO IHEPLUIO HENOCPEOCMEEHHO U
nompeonaouue ee 6 NPEOdOPA306AHHOM 6UOE HAZBLIEAIOMCA

MpOAyLIEHTaMU

+KOHCYMEHTaMHU

peayleHTaMmu

HET MPaBUILHOTO OTBETA

Dopmbl cocyuiecmeo8anus Ui CONCUmMenNbCmea 0cobeil pazHvlx 6U006, KOMopbwvle 6 moil uiu
UHOUI CIeneHu 6b1200HbL OOHOMY UIU 000UM 6UOAM IO

+cumobno3

Mapa3uTU3M

XUIIHUYECTBO

aHTHOMO3



Yem 6onee noxorcu sudvl 00pa3om Hcu3Hu, NUMAHUEM, MeM CUTbHEe MeHcOy HUMU
MyTyallu3m

+TKOHKYPEHIIUA

KOMMCHCAJIN3M

aHTHOHO03

Tun e3aumoommuoutenuil, KOmopbulil 6b1200€H 00HOMY U De3paziuier Opy2omy euoy
MyTyaJli3M

KOHKYPEHLIHS

+KOMMEHCAJIN3M

aHTHOMO3

Xuwnuuecmeo naubonee pacnpocmpaneno y

pacTeHui

MUKPOOPTaHU3MOB

+HaCEKOMBIX

HET MPaBUILHOTO OTBETA

Dyukyun npeoodPaA306aHUA KOCMUYECKOU COTHEUHOU IHEPZUN 8 XUMUYECKYIO IHEPZUI0
OP2AHUUECKO20 6eUieCEa HA3bIEACCA

1.ra3oBoii

+3HEpPreTHIECKOM

KOHIIEHTPALlMOHHOU

JNECTPYKTUBHOMU

Oobnacmo pacnpocmpaneHus Hcu3Hu Ha 3emjie Ha3vleaemcs

nutocdepa

ruapochepa

+0ouocdepa

aTmocdepa

DyHKYua paznoxnceHus pAcCMuUmenbHulX U HCUGOMHBIX OCIMAHKO08, MUHEPATUZAUUU
OP2aHUYECKO20 6euieCmed U nPpespauieHus €20 6 KOCHoOe Ha3bléaemcs

ra3oBou

SHEPreTUYECKON

KOHIIEHTPALlMOHHOM

+1eCTpyKTUBHON

Buonozuueckuii kpyzoeopom obecneyusaem

+IUPKYISAIUI0 XUMUUECKUX SJIEMEHTOB MEX/1Y TTOUYBOM, PACTCHUSIMHU, )KUBOTHBIMHU U
MUKPOOPraHu3MaMu

0oOMEH BeIIeCTB MeX Ay cylieil 1 MUpPOBBIM OKEaHOM

HUPKYISIUI0 XUMAYECKHUX 3JIEMEHTOB B IIPOMBIIIIEHHOM ITPOU3BOICTBE

HET MPaBUIILHOTO OTBETA

CosoKynnocms ocodeit 00H020 86U0a, 603HUKWLAA €CHECHEEHHbIM NYmeM UL 8bl6e0eHH A
Ye/106eKOM, 3AHUMAIOWAA 00WLYI0 MEPPUMOPUIO, 001A0AIOUaA 2EHeMUYEeCKUM POOCHIBOM,
npunaonedcauias K 00HOMY WU HECKOJIbKUM OUO02e0UeH03aM HA3bl8ACHICA
IPYIIION

CTaJI0M

+nonynauuen

CHCTEMOH

I'pynnupoexku ocobeit gHympu nonyaayuu, Omaiudarouwuecs opyz om opyza 2eHemu4ecKu
Hazvlearomcs

IPYIIION

CTaJI0M

MOMYJIAHAEH

+MUKpONOMyIsIIUeit

Coobwecmeo Mukpoo606 Hazvleaemcs



MHKOIICHO30M

(buUTOIIEHO30M

30011€HO30M

+MHKPOOOIIEHO30M

Coobuwecmeo pacmenuil Ha3vleaemcs

1 .MHKOILICHO30M

+duToreHo30M

300I[CHO30M

MHKPOOOIIEHO30M

Coobuecmeo pazHvlx 6U006 HCUBHIX OPZAHUZMOB HA3bIBACHICA

ouoToI

+0uo1ICHO3

OHMOreoIeH03

¢duToreHO3

03epo moscHo Hazeamo

OHOIIEHO30M

OHOreOEeHO30M

(UTOIIEHO30M

+3KOCHCTEMOM

T'opuszonmansvhoe pacnpeoesieHue op2anu3IMo8 6 OUOYEHO3e XAPAKMePU3yencs
SPYCHOCTBIO

MapajuieTbHOCTHIO

+MO3au4YHOCTHIO

Xa0TUYHOCTBIO

Opzanu3zmul cnoCoOHbIE UCNOTB308ANb HEROCPEOCHIBEHHO COTTHEYHYI0 IHEPZUIO U
npeoopaszosvieams ee ¢ opyzue 6uobl IHEPUU HA3bIBAIOMCA
+IpoayLeHTaMH

KOHCYMEHTaMH

peaylueHTaMmu

HET MPaBUIBLHOTO OTBETA

Pacmumenvnoaousie yxcugommuwle, KOHcymenmol 1 nopaoka nazvigaromcs
+durodaru

300(ara

JECTPYKTOPBI

HET MPaBUIBLHOTO OTBETA

3ambvikaom nuuieeyio uenb, nepepadamovléan 0CMAaHKU HCUBOMHbBIX U PACHEeHUIl, NPespauias
opzanuuecKue 0CmamKu 6 Heop2anuvecKue geuiecmaeda

¢urtodaru

300(ara

+IEeCTPYKTOPHI

HET MPaBUIBLHOTO OTBETA

OmHuouwienus, K020a 00UH OP2AHUZM HCUBEHM U NUMACMCA 34 CUem 0PY2020 OUmelbHOoe 8pems,
HOCHMEneHHOo NPUBOOA €20 K 2ubenu uiu CUIbHO UCHOWAA HA3bIEAIONCA
CHMOMO03

+mapa3uTuzm

XUIHAYECTBO

aHTHOMO3

K 300¢hazam omnocamca

+mucuIia, TUTp

KpPOJIHMK, KOPOBa

KYpHIIa, BOJIK

MBIIIIb, SICTPEO



B3zaumoomnouwienusn 6uooe, K020a nPOOYKmul HcU3HE0eAmMeabHOCMU 0OHUX OP2AHUZMO8
6vl3bl6alom cubensv unu yeHemeHue Op2anu3Imos 0py2o20 euoa Imo

CHUMOKO03

Mapa3uTu3M

XHIIHAYECTBO

+aHTHOHO03

B3aumoswicoonoe, wacmo neobxooumoe cocyuwiecmeoganue 0coodeii pazHvlx 6U006 ImMo
+Myryanusm

KOHKYPEHIIHSI

KOMMCHCAJIN3M

aHTHOHO03

Tun e3aumoommuoutenuil, Komopbulit 6e3pa3iudyeH 00HOMY U 6PeOeH OPy2oMY 8UOY INO
MyTyaJli3M

KOHKYPEHIIHS

KOMMEHCAJIN3M

+aHTHONO03

Anmuoéuo3 ecmpevaemcesa y

’KUBOTHBIX

+MHUKPOOPraHU3MOB

HaCEKOMBIX

HET MPaBUILHOTO OTBETA

DyuKyua muzpayuu u npespauieHun 2a3o6, 00ecneueHus 2a306020 cOCMAasa U OUHAMUKU 2A308
ouocghepul nazvieaemces

+Ta30BOM

AHEPTeTHYCCKOM

KOHIIEHTPALlMOHHOU

JNECTPYKTUBHOMU

B cocmae ouocgepul 6xooum ecsa

auTocdepa

+ruapocdepa

aTMocdepa

HET MPaBUILHOTO OTBETA

Dyukyua uzeneKamoy u3 OKpyHcarouiell cpeovl U HaKanaueams OUO2EHHbIE IT1IEMEHM bl
Ha3vleaemcs

ra3oBou

SHEPreTUYECKON

+KOHIIEHTPALIMOHHON

JNECTPYKTHUBHOMN

1100 2eonozuyeckum Kpyz060pomom noHumaiom

HUAPKYISIUI0 XUMAYECKHUX AJIEMEHTOB MEXy TTOUBOU, PACTCHUSMU, YKUBOTHBIMU
+00MEH BelecTB MeXKIY Cylieid 1 MHUPOBBIM OKEAaHOM

MUAPKYISIUI0 XUMUYECKHUX 3JIEMEHTOB B TIPOMBITIUICHHOM MTPOW3BOICTBE

HET MPaBUIILHOTO OTBETA

Tabnuma 3.2 — Kpurepuu onieHKH cOpMHUPOBAHHOCTH KOMITETEHIUI

Kon u Kputepun orniennBanus chopMupOBaHHOCTH KOMIIETEHIIH
HaMEHOBaHUE (4acTH KOMIIETCHIINH)
HHIAKATOpa Ha 6a30BOM ypOBHE Ha MOBBIIIEHHOM YPOBHE
AOCTUKCHUSA COOTBETCTBYET OLICHKE | COOTBETCTBYET OLICHKE | COOTBETCTBYCT OLICHKE
KOMIICTCHIINU «yHOBJIETBOPUTEILHO «XOPOIIO» «OTJIUYHO»
(gactn 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIIUH) MaKCHUMaJIbHOrO 06ajula | MakCHUMaJbHOrO 0ajuia | MakCHMaJlbHOro Oajuia




OIIK-1
HemoHCTpUpyeT
3HaHWe OCHOBHBIX
3aKOHOB
MaTeMaTHUeCKHX,
eCTeCTBeHHOHAYYHbIX
u
obienpodeccruoHab
HBIX JTUCLIATIIVH,
HEOOXOIUMBIX /IS
peleHust TUTTOBBIX
33714 B 00/1aCTU
arpoHOMHUH.
Wcnonb3yeT 3HaHUsA
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX U
€CTeCTBEHHBIX HayK
IS PeIleHust
CTaHZIAPTHBIX 3a/1a4 B
arpoHOMUH.

3HAeT OCHOBHGLIE 3dKOHEBI
MaTeMaTHUeCKHX,
€CTeCTBEHHOHAY4YHbIX U
ob1ienpodeccHoHaNTbHBIX
JMCLIATUTAH, UCITBITBIBAET
TPYAHOCTH C
MMpUMEeHeHHWEeM 3THUX
3aKOHOB [IJI peleHus
3a/]au B arpOHOMUH.

3HAeT OCHOBHBIE 3dKOHBI
MaTeMaTHUeCKHX,
€CTeCTBEHHOHAYYHBbIX U
o611enpodeccuoHaTbEHBIX
JVICLUATUIAH, TIPUMEHSIET
9TH 3aKOHBI [IJIsl PeILeHus]
3a/lay B arpOHOMHHM C
HETOUYHOCTSMU.

3HAeT OCHOBHLIE 3dKOHBI
MaTeMaTHUeCKHX,

€CTeCTBeHHOHAYUHbIX U
ob1enpodeccuoHaTbHBIX
MUCLATUIMH,  YCIIEIIHO
MPUMEHSIET 9TH 3aKOHBI
[UIS pellleHust 3a7ad B

arpOHOMUM.

Bnaneer HaBbIKaMU
MPUMEHEHHsI OCHOBHBIX
3aKOHOB
MaTeMaTUYeCcKuX u
eCTeCTBeHHBbIX HayK MAJisi
pellleHusi  CTaHJapTHBIX

3ala4 B al' POHOMHUMU.

I.Hpe,I[MCT " 3aa491 3KOJIOTHH U aIrpO3KOJIOIUH.

BOITPOCHI J1JIsA KOJINIOKBUYMA 1

2. Victopust pa3BUTHS KOJIOTHH.

3.IlonsiTue o cpene.

4.Okonornueckue GakTopbl, UX KiIaccHPUKAIMS.

5.0co6eHHOCTH BO3/IEHCTBHS SKOJIOTHYECKUX (DAKTOPOB Ha OPraHU3M.

6. B3aumoneiicTBre 3K010rn4eckux (pakTopos.

7.HOHy.]'I$II_[I/I$I, €€ CBOMCTBA: YHCJIECHHOCTh U IJIOTHOCTB, CMCPTHOCTH U POKAACMOCTDL, POCT U

pa3BUTHE.

8.buoreHo3, 0COOEHHOCTH CTPOEHUS MULIEBBIX LEMEH.

9.Pacrnipenenenuie )KuBbIX OPraHU3MOB B OMOT€OIIEHO3E.
10. Baxxneiiue ¢popMbl B3aUMOOTHOILIEHU MEXIy OpraHu3MamMu B OHOIIEHO3E:
Cum6103, mapa3suTU3M.
11.9xocucremsl. [Tupamuasr uncesn, OMOMACCHI, SHEPTHUH.
12.buoreoneHos, ero CTpykTypa U CBOWCTBA.
13.®OyHKIMOHUPOBAHUE SKOCHCTEM H OHOTE€OIICHO30B.

14. Tunsl pCaKkiunu OpraHnu3mMa Ha BO3JCHCTBHE YKOJIOTHIECKUX (baKTOPOB.

15.Tlonynsuus, ee Bo3pacTHas U MOJI0Bast CTPYKTYPbI, MOTUMOPPU3M, 3PPEKT IPYTIIIHI.
16. Tunsl NUILEBBIX LENEN.
17. Baxneiimue GopmMbl B3aUMOOTHOIIICHUH MEXKTy OPTaHN3MaMH B OUOIIEHO3E:
XUIIHAYECTBO, aHTHOMO03, KOHKYPEHIIUS.
18.ITonmyssAnms 1 Mukpononyssiuu. CTpaTerust MOMyJISIIUY.
19. Yuenue o 6uoctepe. Crpoenue u cBoiicTBa Ouochepsr
20. OyHKIHUH )KUBOTO BEIIECTBA
21. T'eonoruyeckuii 1 OUOTOTUYECKUN KPYTOBOPOTHI OMOT€HOB
22. CTpyKTypHBIC €TUHUIIBI OMOIICHO30B

23. buoreoXuMHUYECKUN KPYrOBOPOT BOJIBI

24. BuOreoXMMUYECKUI KpyroBOpOT yriiepoaa
25. buoreoXuMHU4YeCKuil KpyroBopoT a3oTa

26. buoreoXxuMU4YecKui KpyroBopoT KUCI0poia




27. BUOreoXuMU4YeCK1il KpyroBOpoT CEPhI

28. buoreoxuMuuecKuit KpyroBopot docdopa

29. AHTpoTIOreHHOE BO3/ICHCTBHE HAa OHoCchepy.

30. buorexnocdepa.

31. Hoocdepa.

32. IlouBa, €€ 0COOEHHOCTH U CBOICTBA.

33. [louBeHHO-OMOTUYECKU KOMILJICKC.

34. buoreorneHOTHYECKAS JACSITSILHOCTh IOYBEHHON OMOTHI.
35. OdyHKIIMOHAIBHAS POJIb TTOYBBHI.

Monyns 3. Ilpupoansbie pecypcesl, uX Kjaaccuukanus. PecypcHble HUKIbI. AHTPONOTreHHOE
BO3/leifiCTBHe HA OKPY/KAIOILYI0O IPHPOIHYIO cpely. ATPO3KOCHCTEMbI, HX (P)YHKIIMOHHPOBaHHeE
B YCJIOBHUSIX TEXHOTeHe3a.

@oHJ TECTOBBIX 3a/JaHHUH /1A TEKYIIEro KOHTPO,/Isi 3HAHUH M0 TeMe:
Bblbepume 00uH npasuabHbIli 6APUAHM:

Ilpupoonsie pecypcol, Komopule c08ePUIEHHO He 860CCIAHAGTUBAIONCA, UIU 80CCHIAHABIUBAIOMCS
3HAYUMEIbHO MeOIeHHee, YeM UOen UX UCHOJIb308AHUEe Ue108CKOM HA3bIGAIONCA

ucuepracMple BO30OHOBHMBIC

+ucyepraemMbie HEBO30OHOBUMBIC

YCIIOBHO HEUCUEPIIAEMBIE

0€3yCII0BHO HeHcUYepIriaeMble

K ucuepnaemvim 60300H08UMbBIM pecypcam OMHOCAMCA

He(PTh, KAMCHHBIN YTOJIb

+110YBa, PACTUTENBHOCTD, dKUBOTHBIH MUP

COJIHCYHAaA paauanus, MOPCKHUEC IPHUITUBBL

BO3/yX, BO/Ia

Ilpupoouwie pecypcovl, nompeodienue KOmopvix He 8bl3bl6AEH UX UCIMOUWICHUA U He YXYyoulaenm ux
Kauecmea Ha3vlealomcA

ucuepraeMble BO30OHOBHMBIE

rcyepriaeMble HeBO30OHOBUMBIE

YCIIOBHO HEHUCUEPIAEMBIE

+0€e3yCcI0BHO HEHCUEpIIaeMble

K ycroeno neucuepnaemvim pecypcam omnocamcs

HePTh, KAMEHHBIN YTOJIb

mo4Ba, paCTUTCIIbHOCTD, JKUBOTHBIN MHD

COJIHEYHAsI PAJHAIHS], MOPCKUE TIPUITUBBI

+BO34yX, BoIa

Bepxnuuii zopuzonm nougwl, 6 KOMoOpPOM UHMEHCUBHO NPOMEKAIOM NPOUECCHl NOYE00OPaA308aAHUA, A
maksice OUON02UYECKOT AKKYMYTIAUUN 2YMYCOBBIX GEULECE U 30JIbHBIX IJIEMEHMO08, HA3bIBACCS
+1eperHoHO-aKKyMYJIATUBHBIN

MEepEeXOAHBIN

MaTepHHCKas TI0po/ia

HET MPaBUIBHOTO OTBETA

C060KyRHOCH NEPEZHOLIHO-AKKYMYIAMUBHOZ0 U REPEXOOHO20 20PU3OHIMO6 HA3bIBACCS
negochepa

+rymocdepa

rugpocdepa

nurocdepa

Ilpoyeccovt cymupukayuu, Kozoa nousennasn hayna ne3nauumenbna, 6 CUILHOKUCIOU cpede 00pazyomcs
AMHHOKHCIIOTHI

T'YMHHOBBIC KHUCJIOTBI

+(yTbBOKHCTIOTHI

HET MPaBUIBHOTO OTBETA



CogoKynnocmb npespauieHuil u NPOCMPAHCIMEEHHBIX NepeMeuieHuUll 8eUuieCed Uil ZPYnNbl 6eULeCme,
RPOUCXO0AUUX HA 6CEX IMANAX UCNOJIL308AHUA €20 YeT08EeKOM IMO

KpPYTOBOPOT BEILECTB

+pecypCHBIM LMK

MPOMBICJIOBBIM KOAACTP

HET MPaBWIHHOTO OTBETA

Muxpoopzanuszmsl, cnocodnble npeodpa3evIBaAMd 2a3000pA3HbLIL AMMOCHEPHBLIL A30m 6 yceosaemble 01
pacmenuil coeOuHeHus, Ha3vl8aOMCca

aBTOTpOohaMm

+nuazoTpodamu

xeMoTpodamu

HET MPaBUJIBHOTO OTBETA

A3zomdgpukcamopol, Komopbule Hcusym 6 MKAHAX PACHEHUIl, HA3bI6AIOMCA
+cuMOunoTHIECKHUe

CBOOOTHOXKHBYIIIHIE

acCcoIMaTHUBHBIE

HET MPaBUIBHOTO OTBETA

Ilpupoonwie pecypcol, Komopbie npu payuoOHAILHOM UCHOIb306AHUN MOZYH
80CCMAHABIUGAMbCA

+ucyepriaeMbpie BO30OHOBUMBIC

rcyepriaeMble HEBO30OHOBUMBIE

YCIIOBHO HEHUCUEPIIAEMBbIE

0€3yCIIOBHO HEHCYEpIIaeMbIe

K ucuepnaemvim neeo300H06uMbIM pecypcam OmMHOCAMCA

+He(Th, KAMEHHBIH YTOJb

Imo4Ba, paCTUTCIIBHOCTD, JKUBOTHBIN MHD

COJTHEYHAs paJfaIys, MOPCKUE PUITABEI

BO3/yX, BOAa

Ilpupoonsie pecypcol, nompeobienue KOMOPvIX He GbI3bl6AEH UX UCHOWEHUS, HO YXyOoulaem ux
Kauecmeo HA3blearomcs

ucuepraeMble BO30OHOBHMBIE

rcyepriaeMble HeBO30OHOBUMBIE

+yCIIOBHO HEUCYEPIIaEMble

0€3yCJI0BHO HercuepIriaeMble

K 6e3ycnosno neucuepnaemvim pecypcam OmHOCAMCA

He(PTh, KAMEHHBIN YTOJIb

mo4Ba, paCTUTCIIbHOCTD, JKUBOTHBIN MHD

+CcoITHEYHAS PauaIisl, MOPCKHE TIPHIHBHI

BO3/IyX, BO/Ia

Cnabo uzmenennslii RPOUECCOM NOUEOOOPA3OBAHUA 2OPU3OHN NOUEHL HA3LIBACTCA
MEPErHOMHO-aKKYMYJIATUBHBIN

MEePEXOHBIN

+MaTepuHCKast mopojaa

HET NMPaBUIBHOTO OTBETA

Tonuwa nogepxnocmuplx 20pU30HMOG Cyuiu MowsHocmuio 1,5-2 m, m.e. 00 2nyduHbL NPOHUKHOBEHUA
OCHOGHOIL Macchl KOPHell pacmeHuIl, HA3bl6Aemcs

+negochepa

rymocgepa

ruapocdepa

nurocdepa

Ilpoyeccovl cymupukayuu, Ko2oa 8 nOUBaAX Co C1AGOULENOUHON peaKyuell nPeod1adaom 0ecmpyKmopbl,
0Cc0benno 6ecno360HOUHbIE JHCUGOMHbBIE U YEPEU, 00PA3YIOMCs

AMHHOKHCJIOTHI

TYMHHOBBIC KHUCJIOTBI

(hyITEBOKUCIIOTHI

HET MPaBUIBHOTO OTBETA



Pe3koe crhudicenue ypoycainocmu c. X. KyJibmyp npu 0eccMeHHoM 6030e1bl8aHU UNU YACH OM
6036pauienuu 00H020 6U0A PACHENUIl HA NPeXHCHee NoJle Ce60000POma, NPOUCX00Um U3-3a
3arpsi3HCHUSI

paspyuieHus

+II0YBOYTOMIICHHUS

HET NMPaBHJIBHOTO OTBETA

A3zom@uxcamopul, Komopbie He C6A3aHbl C KOPHEBLIMU CUCHEMAMU PACMEHUIL, HA3bIGAIOMCA
CUMOHUOTHYECKHE

+CBOOOTHOKUBYIIIHIE

acCOIMATHBHBIC

HET MPaBHJIBHOTO OTBETA

Azomguxcamopul, Komopusie o6umarom ¢ puzocgepe unu Ha NOBEPXHOCMU KOPHEIl U TUCHIbEE,
Ha3b16aI0MCA

CUMOMOTHYECKUEC

CBOOOTHOXKHBYIIIHIE

+acCoIMaTUBHBIC

HET MPaBHJIBHOTO OTBETA

Iloevluienuio ypoena mupoeozo OKeana u 3amonaeHur0 3Ha4UmenbHulX naouwiaell cyuu
cnocoocmeyem

r1100ambHOE MOXO0JIOAaHNE

YBEJIMYEHUE KOJIMYECTBA OCATKOB

+HaKoIUIeHHE B aTMOc(epe TeITNYHBIX Ta30B U MU

Cucmema, Komopas He A6NAEMCA CAMOYRPABIAIOULEIICA, A NPEOCMABAEN COO0TL C/I0MHCHBLIL
KOH2I1OMEpam MHOMCECMEA NOOCUCHEM, KOMOPLIMU YRPAGIAEm Yel08eK INO

ounochepa

Hoocdepa

+3. buorexHochepa

Tecnas e3aumoceasb 3aK0H08 RPUPOOBL C 3AKOHAMU MbIUICHUA U COUUATbHO-IKOHOMUUECKUMU
3aKOHaMU XapaKmepHa 0na

o6uochepsl

TexHochepsl

+HOOChEpHI

ruzapochepsl

Ilomepsa nnowadeit n1000poOHOI NOUEHL 6 pe3ySibmame 3amonieHuUs nPpu CMPOUmenbCmee
2UOPOIHEPZEMUUECKUX COOPYIHCEHUIL, RPOMBLULIEHHBIX NPEOnPUAMUIL, HACE1EeHHbIX NYHKMO0G —
IMo

+YHUYTOKEHUE TTOYBBI

WCTOIICHUE TIOUBBI

pa3pylIeHHE TTOYBbI

3arpsi3HEHUE MOYBbI

Ipo3ua nouswl, 00ycno61eHHAA 6bI0YEAHUEM MEIKUX YACMUY NOYEbL 60 6PEMA CUIbHBIX
nopwvl606 eempa, NLIILHOU OypU HA3bIEAEMCA

+ nedasuus

abpasus

JINHEHas

BOJIHO-TJIOCKOCTHAs

po3usa nouswt, 00ycn061eHHAA NOCEPXHOCHHBIM CMbIEOM NOYEbL, KOMOPbBLIL NPOUCXOOUmM NPU
6bINAOCHUN 3HAYUMENbHO20 KONUYECMEa 0CAOK08, HA3bl6AEMCA

ey

abpasus

JINHEHas

+BOJIHO-TJIOCKOCTHAS

Pa3znuunsie 2azoobpasusvie, scudxkue u meepovie Xumuueckue 3nemenmsl U COeOUHeHU,
nonaoaruwiue 6 OKpYlHcarouwyro cpedy u 63aumooeiicmeyruiue ¢ ee KOMROHeHmamu — Imo



CTallMaNIbHO-ECTPYKIIMOHHOE 3arpsi3HEHHE
+ XUMHYECKOE 3arpsIi3HEHUE

napameTrpudeckoe (pusznyueckoe) 3arpsi3HEHHE

OMO0JIOTNYECKOEe 3arpsi3HeHNE

Hapywenue npupoonuix n1anowiaghmoes u neuszaxceii, ypoanuzayui— 3mo
CTallMAJIbHO-ECTPYKIIMOHHOE 3arpsi3HEHNE

XUMHUYECKOE 3arpsi3HeHHE

napaMmerpuieckoe (pu3ndeckoe) 3arps3HeHHe

+ acTeTHYecKuil Bpesa

H3menenue KkauecmeeHHbIX NAPAMEMPOE OKPYIHCAIOU el CPedbl — IMO
CTallMANIbHO-ECTPYKIIMOHHOE 3arpsi3HEHUE

XUMHUYECKOE 3arpsi3HEHNE

+mapaMmerpudeckoe (pu3nIecKoe) 3arpsa3HeHUE

OMO0JIOTHYECKOE 3arpsi3HEeHNE

H3menenue nanowaghmos u 3K0a102u4ecKux cucmem é npoyecce RPUPOOOnoIb306aHUs,
CéA3aHHOe C OnmuMmu3ayuell RPUPoOsbl 6 UHMeEPecax 4eno6eKa— IMmo
+cTanuanbHO-1eCTPYKIIMOHHOE 3arpsi3HEHUE

XUMHUECKOE 3arpsi3HEHNE

napameTrpudeckoe (pusznueckoe) 3arpsi3HEHNUE

OMOJIOTHYECKOE 3arpsi3HEHNE

Ilpuuunoii évinadenus KUCIOMHBIX 00XHCOCI AGIAIOMCA 8bIOPOCHL 8 AMMOCPepy
+ra3000pa3HbIX OKUCIIOB

BBIXJIOTTHBIX Ta30B

TETUTMYHBIX Ta30B

(dhpeoHOB

Obnacme naweii nianemsl, 6 KOMOPOU CyU{eCMEYION HCUBOE GEULECE0 U CO30AHHbBLE
Ye108eKoM ypOanHo-mexHuieckue 00beKmol, HA3b18ACM CA

ouocdepa

+ 6uoTexHochepa

Hoocdepa

Ilo gévipasicenuio B.H. Bepuaockozo "muicnawan ovonouka' unu "cghepa pazyma' smo
ouocdepa

+HOOChepa

TexHocdepa

ruspocdepa

CHuodKcenue nou6eHH020 N1000POOUs (COOEPHCAHUA 2YMYCa, MUHEPATIbHBIX IJIEMEHMO08) INO
YHUUYTOKEHUE TIOYBBI

+HUCTOIIEHUE ITOYBBI

paspyuieHue Mo4BbI

3arpsi3HEHUE TOYBBI

Ipo3un nouewl, 00ycnosiennan oopyuienuem 6epezoe peK u opy2ux 6000emMos
ey

+ abpasus

JINHEHas

BOJIHO-TUIOCKOCTHAs

Apo3usa nouewl, 00yc1061eHHAA PAIMBIEOM NOUBHL 8 2YOUHY, 00PA306aAHUEM 08PA208,
Ha3vleaemcs

ey

abpa3us

+ nMuHeHas

BOJIHO-TIOCKOCTHAs

Yacmuuku neliu 6 ammocgepe, paznuunvie npeomentvl 6 600€ u NOY6e — INO



+ MEXaHUYECKOE 3arps3HCHUE
UHIPEIUEHTHOE 3arps3HEHNE
OMOLIEHOTUYECKOE 3arpsi3HEHNE
¢dusnveckoe (IHEPreTHIECKoe) 3arpsi3HeHNEe
1Lllym, euopauuu, y1empo3eyK, menno, 6uoumsle, UHPPaAKpacHvle u yabmpopuonemosvie
U3JIyueHus, INeKMpPOMAZHUMHbBIE NOJIA, PAOUAUUA — INO
MEXaHHYECKOEe 3arpsi3HeHHe

UHIPEIUEHTHOE 3arpsi3HEHNE
OMOLIEHOTUYECKOE 3arpsi3HEHNE
+husnueckoe (IHEPreTUYecKoe) 3arpsa3HeHNe
CosoKynnocmep eeuiecme, NPUCYmMCmeEyIOuUx 6 OU02eoUeHo3e YyHCEPOOHBIX eMmy Ul 6
Koluuecmeax, npesvliuaouux ecmecmeenHblil hoH— 3mo
MEXaHHYECKOE 3arpsi3HeHHE
+UHIPESAUEHTHOE 3arpsi3HEHUE
OMOLIEHOTUYECKOE 3arpsi3HEHNE
(busnueckoe (IHEPreTHIecKOe) 3arps3HCHHE
Bo3zoeiicmeue na cocmag u cmpykmypy nonyaayuil Hcugvlx 0p2aHu3IMo8, HACENAIOULUX

6”02601(6H03— amo

MEXaHUYECKOE 3arps3HEHUE
WHTPEUCHTHOE 3arPsS3HCHHE
+0MOIEHOTHYECKOE 3arps3HEHUE
¢dusnueckoe (IHEPreTHIECKOe) 3arps3HCHHE

Tabnuna 3.3 — Kpurepuu onieHKH cOpMHUPOBAHHOCTH KOMIIETEHIUI

Kon u Kpurepuu onenuBanust copMUpOBAaHHOCTH KOMIIETEHIIMH
HaVMEHOBAHUE (4acTu KOMIIETEHLIUN)
MHAMKATOpa Ha 0a30BOM ypOBHE Ha MOBBIIIEHHOM YPOBHE
AOCTHKCHUA COOTBETCTBYET OLICHKE COOTBETCTBYET COOTBETCTBYET
KOMIICTCHIIN N «yJIOBJICTBOPUTCIILHOY OIICHKE «XOpPOLIO» OILICHKE «OTIUYHO»
(wactu 50-64% ot 65-85% ot 86-100% ot
KOMIICT CHLII/II/I) MakCHUMAaJILHOT'O Oamia MaKCUMAaJILHOT'O MaKCUMAaJILHOI'O
Oama Oama
VK-8 3Haet Ge30macHbIe 3Haer Oe3omacHble | 3HaeT Oe3omacHble

N/I-1 Cnocoben
co3/71aBaTh U
MO/JIEP>KUBATH B
MMOBCEJHEBHOU
KU3HU U B
npo¢ecCuOHAITBHON
JeSTeTbHOCTH
Oe3omacHbIC
YCIIOBHS
KU3HEICSITCIIbHOCTH
JUTSL COXpaHEHUS
MIPUPOJTHOM CpeJIbl,
obecrnieueHus
YCTOMYHBOTO
pa3BUTHS 00IIECTBA,
B TOM YHUCJIC TIPH
yrpose u
BO3HUKHOBEHUU
Ype3BBIYANHBIX

yCIIOBUS TPYAA,
3aTpyaHseTCs B
IIPUMEHEHHUH CPEJICTB

3aIUTEIB OIIPCACIICHHBIX

paboYmx CUTyaIUsX.
WUcneiTeIBaET
3aTPYAHEHHUS C

IMPUMEHCHUEM MCTOO0B

yCTpaHeHUs Mpoodiiem,
CBA3aHHBIX C
HapyleHHEeM TeXHUKH
0€30MMacHOCTH Ha
pabouem mecTe.

YCIIOBUSI TPYJa, YMEET
MPUMEHATh CPEJICTBA
3alIUTHI.
UcnbrTeiBaet
3aTpyAHEHUS c
MIPUMEHEHUEM
METOJOB yCTpaHEHUs
npoOseM, CBsI3aHHBIX

c HapyIlIeHUEM
TCXHUKHU
0€30I1aCHOCTH Ha

paboueM MecTe

yCIOBUS TPYyJa, YMEET
NPUMEHSATH CpEICTBA
3aIUTHI.

Brnaneer  Metomamu
yCTpaHEeHHs TpodIieMm,
CBs3aHHBIX C
HapyIICHUEM TEXHHUKHU
0e30macHOCTH Ha
pabouem mecte




CUTYyaLUi U
BOCHHBIX
KOH(JIMKTOB

OIIK-3
N-1Bnageer
MeTOZIaMH TIOMCKA U
aHa/n3a
HOPMaTUBHBIX
TTPABOBBIX
JIOKYMEHTOB,
perjiaMeHTHUPYHOLUX
BOTIPOCHI OXPAHEI
TPy/la B CelTbCKOM
XO039HCTBe.

Brazieet Metoamu
TIOMCKa Y aHa/M3a
HOPMaTHUBHBIX TIPABOBBIX
JIOKYMEHTOB,
peryiaMeHTHUPYIOIINX
BOIIPOCHI OXPaHbI TPy/ia B
CeIbCKOM XO3SIHCTBe.
VcnbIThIBaeT TPYAHOCTH
B BEIOOpE ONTHUMabHOTO
MeTO/a MpY pelieHuH
3a7au.

Brageet metogamu
MOMCKA ¥ aHa/In3a
HOPMAaTUBHbBIX MTPABOBBIX
JIOKyMEHTOB,
perjlaMeHTHUPYIOLLUX
BOIPOCHI OXPaHbl TPyZa B
CeJIbCKOM XO3SHCTBe.
UcrnbiThIBaET
3aTpy/IHEeHUs B
TpUMeHeHUH HOPMaTHUBHO
TPaBOBLIX JOKYMEHTOB B

Bnageet meTosamu
TIOWCKa U aHaJTn3a
HOPMAaTHUBHBIX MTPaBOBBIX
[OKYMEHTOB,
perjiaMeHTUPYHOLUX
BOTIPOCHI OXPaHbl TPyZA B
CeJIbCKOM XO3SIHCTBe.
YMeeT IpUMeHSTh
HOPMAaTHBHO TIPaBOBbIE
JOKYMEHTBI B pellleHUuU
THUIIOBBIX 3a/au.

pelieHrKr TUIIOBBIX 3a/ay.

OneHouHble MaTepHaJibl U CpEeACTBA AJIH IIPOBEPKU C(l)OpMI/IpOBaHHOCTH KOMIIeTeHIUii

Monyab 4. JkoJoru3anusi ceJbCKOro X03siicTBa. AJIbTePHATHBHbIE CHCTEMBbI 3eMJie/le/Ius.
HopMupoBanue kadecTBa OKpyKawuiei cpeabl.

TeMa UHJUBH/ya/IbHOT0 TBOPUYECKOr0 3a/laHus (MpaKTHYecKasi pabdora):
[Ipoananu3upoBarh COCTaB 5 HaUMEHOBAHWM TMPOJYKTOB IMUTaHUS Ha HalWuhe MCKYCCTBEHHBIX
100aBOK, KOHCEPBAHTOB, KpacuTe/iel. BbIOpaTh 3KO/I0rMUeCKH YHUCThIe U Oe30TacHbIe MPO/YKTHI.

NuauBuayanbHoe 3a1aHue ""IK0JI0rn4ecKue NocaeICTBUS NPUMEHEHUsI XHMHYECKHUX CPeJACTB
3amuThl"

CoBpeMeHHbIE ECTUIU/IBI — 3TO XJIOPOPraHUYECKHe MEeCTUIHIBL; pochopopraHuuecKue u
azoTcojepxaiue nectTunuabl. [lecTunuabl nensTcss HAa WHCEKTULUIBI, NpeJHAa3HAYCHHbIE IS
YHUYTOXKEHUSI BPEIHBIX HACEKOMBIX; (DYHTHIMJIBI, CIyKaliue Aias 00pbObl ¢ (UTONATOr€HHBIMU
rpubkaMu; repOUIUAbI, MO3BOJSIOIIUE YHUYTOXKATh COPHSKH; POJACHTULIMIBI, YIOTpeOisemMble
IIPOTUB TPBI3YHOB; HEMATOLW[bI, TOKCHYHBIE MJI1 4YepBed M3 Kiacca HemaTtol. Ilectunmuel
KJIACCU(PUIIUPYIOT 1O COCTaBY W XHMMHYECKHM CBOMCTBaM, CIIOCOOHOCTH K OWOHAKOILJIEHUIO,
YCTOMYMBOCTH K Pa3MHOMKEHHUIO, TOKCUYHOCTH. OCHOBHAs NpPHUYMHA HAKOIUIEHUS OCTAaTOYHBIX
KOJMYECTB MECTHIMIOB B MPOJIyKTaX — HaApyILIEHHE MpaBWJI MU PErJIaMEHTOB HCIIOJIb30BAHUS
npenapatos. [IpumepHo 70% npHUMEHsAEMBIX COEIMHEHUH MONAAAET B OPraHU3M YEJIOBEKA C MSICOM,
MosiokoMm, siimamu U 30% - c pactutenbHOM TmMIed. PacTeHuss Mo CTeneHW HaKOTUICHHS
OCTaTOYHBIX KOJIMYECTB XJIOPOPraHUUECKUX MECTULIUOB B IPOJAYKTUBHBIX OpraHax pacroyiaratoTcs
B PAJl : MOPKOBb > METpyLIKa >KapTodenab > cBEKIJIA > MHOTOJIETHHE TPaBbl >TOMAT > KYKYpY3bl >
Kamycra OenmokowaHHas. Ilpu pacmajge mHecTUIUIOB B pacTEHUSX MOTYT 0OpPa30BBIBATHCS
MeTabOoIHUThI, BCTYNAIOIINE B pEaKIIUi HUTPO3UPOBAHUS.

Cmenenv onacnocmu necmuyuoda Cq , (0ayTBI) YCTAaHABIMBAETCS 11O BHIPAXKCHHIO
C,=(K,+K,)—1,

rre Ky - kmace onacmoctu mectummma mis wenosexa B Gammax; Ry - knace omachoctn s
npuposl B Oaiax (npuoxenue 11).

Cpe()He@S’@eWeHHaﬂ cmenenb onacHocmu aCCOPTUMEHTA MECTULIU OB
C. = Cra*my + Cpp*mg +--Cpi=my

P My + Mg 4000 !



e Cna, an,..., Chi — cTereHb OMACHOCTH i-ro TMECTHIAIA B Oammax; My, My, M — macca i-
I'0 BHECEHHOTO IeCTUIUAA (KT).

Cpeonss Haepy3ka moKCUKAHmMOo8 Ha Naowdaodb, TO €CTh SKOTOKCOJOTHYECKAs J103a (-ﬂ.n, Kr/ra),
BBIUUCIISIETCS 110 BBIPAXKECHUIO
— n
-ﬂn - Za‘ m; ,{ F ’

rIe Z M; — 06mas Macca BHECEHHBIX IIECTULUIOB B KI, F — mutomans, ra.

IIpocnos 3aepsazuenus (Ha, YCIIOBHBIC KI/Ta) BEIYUCISETCS 1O (hOpMyIie
I, = =
3 Ccpxu’

rae U — cnocoOHOCTh MOYBLI K CaMOOUHMINEHHIO B Oamtax: U < 0,2 — ouens ciabas; U = 0,2-0,4 —
cnabas; U = 0,41-0,6 — ymepennas; U = 0,61-0,8 — unrencuBnas; U > 0,8 — o4eHb MHTECHCHUBHAs.
[Tapamerp U OTpakaeT MHTCHCHBHOCTH ACCTPYKIIMHM TMECTUIMIA B 3aBUCHMOCTH OT ITOYBEHHO-
KuMaTtudeckux ycioBuit. OH m3mensiercst ot 0,1 Oayuia Ui CyXMX CTENed M COJOHYAKOB 0 1
Oayuta UIsl OKYJIBTYPEHHBIX YepHO3EMOB B 30HE JJOCTATOYHOTO YBIKHEHUS.

Aeposxomokconocuieckuti UHOeKc (Auj BBIUUCISAETCS 110 hopMyIie:
10=M.=(1+1.)7

b (1+M.)%+5000°
To arposkoTokconornueckomy unaekcy (Au) sarpssmenne Teppuropuu nectuumamu
jenutes Ha wethipe Kiacca: Ay < 1 — manoonachoe; Ay = 1-4 — cpenmeonactoe; Ay = 5-7 —

MTOBBIIIEHHOM OIIACHOCTH; Ay, > 7 _ sricokoomacHoe.
3aoanue:TpebyeTcs oOmpenenuTh KJIacC OMACHOCTH 3arpsi3HEHHS JIEPHOBO-TIO30JMCTON IOYBBI
necrunuaamu: [Tmennna sposas, F=150 ra. AccoprumenT necturuaos: 3oioH 0,8 kr/ra; bu-58 1
kr/ra; Jlourpen 0,16 kr/ra; ciocoOHOCTH IOYBHI K camoounineHuto U=0,6.
Konmponvhuvie 6onpocwi:

1. Knaccudukanys necTUIMI0B 0 UX Ha3HAUYEHHUIO.

2. Kpurtepun 3KOTOKCOJIOTHYECKON OLIEHKH MECTUIUIOB.

3. ®akTophl, BIUSAIONME HA MEPCUCTCHTHOCTHh IMECTUIUIOB B IOYBE, MHUTPAMHIO HX IIO

MMOYBEHHOMY MTPODUITIO.

4. OCHOBHBIC TPUYNHBI HAKOTUICHHSI OCTATOYHBIX KOJTUYECTB MECTHUIIHIOB B TIPOAYKTa?

5. @akTophbl, ONPEALNSIONINEe HHTEHCHBHOCTh AECTPYKIIMH MECTUIUAA B TIOYBE.

@oH/I TECTOBBIX 3a/JaHUM /I/IA TeKYIIEro KOHTPO/IA 3HAHHUH 0 TeMe:
Bbibepume o0uH npasu/ibHbIL 8APUAHIM:

Bozapuvie, opowmaemoie azpoixocucmemst (pomayuu 3epHo6vlx, 60008blX, KOPMOBHIX, 0COUSHDIX,
O0axueewvlx, MeXHUYECKUX U JIeKAPCMEEHHBIX KYIbHYp) OMHOCANMCA K

MacTOUIIHEBIM

+.3eMJIeIeIbY€CKUM HIIH TTOJIEBBIM

CMEIIaHHBIM

IJIAHTAI[HOHHO-CaJOBLIM

Ihanmayuu uaitnozo Kycma, Kaxkao, Koghe, caxapnozo mpocmHuKd, caoosvle azpoIKOCUCHEMbl
(nn00doevie cadwl, A200HUKU, BUHOZPAOHUKU) OMHOCAMCA K

[TacTOMIIHBEIM

3eMJICACIBLYCCKUM UJIH TTOJIEBBIM

CMEIIaHHBIM

+IIaHTAIIMOHHO-CAI0BBIM



Azpocucmemvl omzoHHbIEX RACMOUW: MYHOPOBIX, NYCHBIHHBIX, 20PHbIX; JIECHBIX RACMOUUY;
VIyuuIeHHble RACMOULA; CEHOKOCHL; OKYIbMYPEeHHbLE J1y2d HA3bl8AIOM S

+1acTOUIHBEIMHI

3eMIIEIENIFYECKUMU HUIIH OJIEBBIMHU

CMEIIaHHBIMU

arponpOMBIIIICHHBIMH

AzpoIxocucmempl ¢ 8bICOKUM YPOBHEM AHMPONOZEHHOU IHEP2EMUUECKOU CyOcuoul, 8blCOKOI
NPOOYKMUGHOCHIbIO U HU3KOU CHIENEHbI0 A0ANMUBHOCHIU HA3bIBAIOM CS

OKCTCHCHBHBIC

+UHTECHCUBHBIC

aJJalITUBHBIC

HCT IMPAaBUJIBHOI'O OTBCTA

AzpoaxocucmeMbt, Komopble xapakmepusyromca HEenoJiHbIM 80(3"])0”33006‘”160]"

ecCmecmeeHHo20 n1000pPoOUs, Ymo NPUEOOUN K NAOEHUIO €20 YPOBHA HA3bIEAIOMCA
+OpUPOIOEMKIE

MIPUPOIOOXPAHHBIC

MPUPOAOYTYUIIAIOIINE

HET MPaBUILHOTO OTBETA

Cnocoonocms K camocoXpaneHuio u camopezyiupoeanuto IKOCUCMEM NPU 6030€liCMEUAX He
npeevIaAlOUUX ONPEOeICHHBIX KPUMUYUECKUX 6elUYUH (0ONYCMUMbBIX NPedeioé U3MEHEeHUIL)
Hazvieaemcsa

LIEJIOCTHOCTD

+yCTOMYHUBOCTH

W3MEHYHBOCTh

9JIACTHYHOCTh

Cnocoonocms cucmemovl MEeHAMb 8 HEKOMOPBIX NPEOEIAX C60e COCMOAHUE NOO 6030eliCHmEUeM
GHEUIHUX (PaKmMOpOos U 6038PAMAMBCA 8 UCXOOHOE COCHOAHUE NPU NPEKPAUCHUU UX OCCMEUs
Ha3vleaemcs

LIEJIOCTHOCTD

YCTOMYUBOCTh

W3MEHYHMBOCTh

+3JIaCTUYHOCTh

Cnocoonocms npupoouvix cucmem 6 HEKOMOPHIX npedenax NpomueoCmOAmb 6030eicHeulo
6HewHUX (haKmopoe 6e3 usMeHeHUA C60€20 COCHOAHUA HA3bIBACH CA

+HUHepLus

€MKOCTh

JIOTYCTUMBbIE TIPeeNIbl U3MEHEHH

HET MPaBUIILHOTO OTBETA

Maxcumanvholii 4 MUHUMATLHBLI NpPeOeibl NAPAMEMPOE COCHOAHUA NPUPOOHOU CUCHIEMDbL,
GHYMPU KOMOPBIX OHA 0071a0aem yCHmouuueoCmslo U He pa3pyulaemcsa Ha3vléaencs

HMHEPIHUS

€MKOCTh

+IOMMyCTUMBIE TIPEEIIbl U3MEHEHU

HET MPaBUILHOTO OTBETA

B aoanmueno-nanowagpmnom 3emnenonv3o8anuu RPUHYUN COBMECIUMOCIMU COCHLOUN 8 NLOM,
umo

+arpomanamadTel TPOSKTUPYIOT U CO3/IAI0T TaK, YTOOBI MPUPOIHBIE U AHTPOTIOTCHHBIE DIIEMEHTHI
TEPPUTOPUHU OBLTN OPTaHUIECKH B3aUMOCBS3aHBI U MPECTABIISUTH €IUHYIO CUCTEMY

MpU CO3/IaHWU arposaHamadToB GuroMennopanus JO0DKHA UTPaTh BEAYIIYIO POJb B TpoIlecce
CaMOBOCCTAHOBJICHHSI, CAMOOYHCTKH arpOdKOCUCTEM, OXPaHE MTOYBHI.



arpo’KOCUCTEMBI JOJHKHBI CO3/IaBaThCS MO MPHUHIUITY, YeM pa3HOOOpa3Hee M CIIOKHEE CTPYKTypa
arponaamadTa, TEM BBINIE €ro yCTOHYMBOCTh, CIHOCOOHOCTh MPOTUBOCTOATH Pa3TUYHBIM
BHEIIIHUM BO3JIE€HCTBUIM

HET MPaBUILHOTO OTBETA

Azpoakocucmemovl paGHOUEHHO couemarouiue 6 cefe HeCKOIbKO 6UO06 3eMJICNOJIb306AHUA,
HeCKObKO 81006 NOJIYYEeHUs NEPEUYHON U 6MOPUYHOI OUO0102UYECKOU NPOOYKUUU OMHOCAMCA
K

MMaCTOUIHBIMU

3eMJIEIENTLYSCKUMU HJIH MOJIEBBIMHU

+CMELIaHHBIMU

IUIAaHTALMOHHO-CaJOBBIM

JKocucmemovl NOAYUEHUA GMOPUYHOU  OUOSIOZUYECKOU NPOOYKUUU NpU  CHAOMHCEHUU
azpoIKoOCUCmemMbl 6eULeCMEOM U IHEPZUEIl U3BHE, HAZbIEAIONCA

MMaCTOUIHBIMU

3eMJIEIENBYECKUMU UM MOJIEBBIMHU

CMelIaHHBIMHA

+arponpoMbIIIIECHHBIMU

Azporkocucmemovl ¢ HUZKUM YPOGHEM AHMPONO2EHHOU IHEPEMUYECKOU cyocuouu, HU3Kou
HPOOYKMUGHOCHIBIO U 8bICOKOU CENEeHbI0 A0ANMUEHOCU HA3bI8AIOM CA

+3KCTEHCUBHELIC

HHTEHCUBHBIE

aJlalITUBHEIC

4.Azporkocucmempl ¢ YMEPEHHBLIM YPOGHEM AHMPONOEHHOU IHEPemuUUecKol cybcuouu,
YMEPEHHO-8bICOKOI NPOOYKMUBHOCHIbIO U 6bICOKOU CIMENeHbl0 A0ANMUGHOCMU HA3bIBAIOMCA
9KCTEHCHUBHBIE

MHTEHCUBHEBIE

+aJalTUBHEBIC

5.Azpoakocucmemnl, 6 Komopvix HpPOUCXOOUmM RNPOCHMOE 60CHPOU3EOOCHIEO €CHECHEEHHO20
n1000podus, a c1e008amenbHO COXpanenue e20 ypo6Hsa Ha3bl8aAI0OMcs

MIPUPOIOEMKHE

+1pUpoI00XpaHHbIE

MIPUPOIOYTYUIIAIONINE

Azporkocucmemul odecneuusarouiue pacuiupeHHoe 60CHPOU3600CHEO U NOBbIUIEHUE YPOGHA
ecCmecmeeHHo20 ni1000POOUs HA3bIEAIONICA

MIPUPOJIOEMKHE

2.pupOJ00XpaHHbIE

+IpUpoOyIyUIlIAIOIINE

Buympennee eouncmeo skocucmem, 63aumMocea3a3b MeHcoy ux KOMHOHEHMAMU HA3bl6AeMCA
+1IEJIOCTHOCTh

YCTOMYUBOCTh

H3MCHYHUBOCTD

9JIACTHYHOCTh

Cnocoonocms Ixocucmem nepexooums u3 00H020 COCMOAHUA 8 OPY20€ NOO GAUAHUEM BHEULHUX
CUJl UNU (hakmopoe camopazeumusn Ha3vléaAemcs

LIEJIOCTHOCTD

YCTOMYHBOCTh

+U3MEHUYHUBOCTD

9JIACTHYHOCTh

B aoanmueno-nanowagpmnom 3emnenonv3oeanuu nPUHYUN A0EK6AMHOCMU INO —
+ynoao0seHre Mporu3BOJICTBEHHON AESITENbHOCTH B arpojaHamadTax GyHKIUsAM Ouocdepsl, yuer
MPUPOJIHBIX 3aKOHOMEPHOCTEN OKPY’KAIOIIEH CpeIbl



MPaBWIbHBIN BHIOOp MecTa pa3MelIeHHs Pa3MYHbIX TPYII C.X. KYyJIbTYp Ha HEOJAHOPOIHBIX IO

HKOJIOTUYECKUM OCOOECHHOCTSIM U PACHOJI0KEHUIO yJacTKax arpoianamadra

YCTAQHABJIEHUE HKOJOTMYECKM U HKOHOMHYECKH OOOCHOBAHHBIX CTPYKTYpbl U COOTHOLICHUS
pa3MepoB IIOMAAEH YrOAUM B 3aBUCUMOCTH OT MECTHBIX IPUPOJHBIX YCIOBUN

Ipunyun onmumu3zayuu cmpyKmypolt u COOMHOULEHUA 3eMEIbHBIX Y200UIL INO

y1o00JeHre MPOU3BOJACTBEHHON NIEATENPHOCTH B arposiaHamadTax QyHKIusM 6uocdepsl, yuer

MIPUPOIHBIX 3aKOHOMEPHOCTEH OKPYXKAIOIIeH Cpeibl

MPaBUJIBHBII BBIOOpP MeCTa pa3MEIICHUs PA3JIMYHBIX TPYII C.X. KyJbTYp Ha HEOJHOPOIHBIX II0

9KOJIOTMYECKUM OCOOEHHOCTIM H PACIIOIIOKCHHUIO YHaCTKaX arponaHz[ma(bTa

+yCTaHaBJIEHUE SKOJOTMYECKM M SKOHOMHYECKM OOOCHOBAHHBIX CTPYKTYPbl M COOTHOLIEHHS
pa3MepoB IUIOLaAel YyroAuii B 3aBUCUMOCTH OT MECTHBIX MIPUPOJHBIX YCIOBUI

Tabmumna 3.4 — Kputepuu onieHKH c(hOPMUPOBAHHOCTH KOMITETCHITHI

KO,I[ N HAUMCHOBAHUC

Kputepuu oniennBanus chopMupoOBaHHOCTH KOMIIETEHIIUN

WHJIUKATOpa YaCTH KOMIIETEHIIUN )
JOCTH)KEHUS Ha 6a30BOM ypOBHE Ha NOBBIIIEHHOM YPOBHE
KOMIIETEHIIUH (4aCTH COOTBETCTBYET OIICHKE COOTBETCTBYET COOTBETCTBYET
KOMHeTeHHHH) «YIOBJICTBOPUTCIBHO» OIICHKE «XOpPOLIO» OILICHKE «OTJIUYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHMaJbHOTOo Oanja MaKCUMAJIbHOTO MaKCUMAJIbHOTO
Oayta Oayta
[TKoc-1 3Haet 3HaeT 3HaeT
OcymectBisier  cOop | MPUPOAOOXpaHHbIE MPUPOJI00XPaHHbIe TPUPOJI00XPaHHbIe
vHbopMalLy, TpeboBaHUs rpu | TpeboBaHUs npu | TpeboBaHUs Tpu
HeoOXoAuMOoMn JU1S1 | TIPOM3BO/ICTBE TIPOU3BO/CTBE TIPOU3BO/CTBE
pa3paboTKy 3/1eMeHTOB | TIPOAYKLIMU MPOAYKLIMUA MPOAYKLIUU
CUCTEMBI 3eMJIefIe/Ivs U | PaCTeHUEeBO/CTBaA, pacTeHUeBO/CTBa, pacTeHUeBO/CTBa,
TeXHOJIOTUU OCHOBHBbI®  TI0JIO)KEHHUS | OCHOBHbIE OCHOBHbIE
BO3/le/IbIBaHUS MIPUPOJ00XPAHHOTO TOJI0KEHUST TOJI0KEHUS
Ce/IbCKOXO35IMCTBEHHBIX | 3aKOHO/laTe/bCTBa. TIPUPOJI0OXPAHHOr0 | IIPUPOJ00XPAHHOIO
KY/JbTYP VcnbIThIBaeT TPYAHOCTH | 3aKOHOZATe/bCTBA. 3aKOHO/aTe/IbCTBa.
YcranasnvBaer npu paspabotke Mmep | Joryckaer YcrewHo npuMeHsieT
COOTBETCTBHE 3aiqutel OTIC  1ipy | HETOYHOCTH npu | Mepbl 3amuTel OIIC
arposiaHadTHbIX HeraTUBHOM pa3paboTke Mep | mpu HeraTUBHOM
ycnoBuid TpeOOBaHHUSIM | aHTPOTIOT€HHOM 3ainqutel  OIIC  mpu | aHTPOMOTreHHOM
CebCKOXO035IUCTBEHHBIX | BO3/IeICTBUM; HeraTUBHOM BO3/I€UCTBUY;
KY/JbTYP rnpu 150'¢ aHTPOIIOreHHOM
pasMelLeHUH Ha BO3/IeUCTBUY;
TePPUTOPUU
3eMJ1er10/1b30BaHusl
[TKoc-2 3Haer 3HaeT 3HaeT
OcyiecTBsieT 001U | MPUPOAOOXPaHHbIE MPUPOJ00XPaHHbIE MPUPOJ00XPaHHbIE
KOHTPOJIb peanu3alid | TpeOoBaHUs nipu | TpeboBaHUs npu | TpeboBaHUs npu
TeXHOJIOTUYeCKOro TIPOU3BO/CTBE TIPOU3BO/CTBE TIPOU3BO/CTBE
rporiecca MPOJAYKLIUU MPOAYKLIUA MPOAYKLIUU
TPOU3BO/CTBA pacTeHVeBO/CTBa, pacTeHUeBO/CTBa, pacTeHueBO/CTBa,
MPOAYKLIUU OCHOBHBIE  TIOJIO’KEHHUS | OCHOBHBbIE OCHOBHbIE
pacTeHueBO/CTBa B | IIPUPOJ00XPAHHOI0 TMOJIOKEHHUS TMOJIOXKEHHUS
COOTBETCTBUU C | 3aKOHO/IaTe/IbCTBA. MPUPOJIOOXPAHHOT0 | MPUPOJO0XPAHHOTO
pa3paboTaHHbIMU WcribiTeIBaeT TPYAHOCTH | 3aKOHOZATe/IbCTBA. 3aKOHO/|aTe/IbCTBa.
TeXHOJIOTUSIMU 1pu cpaBHeHuu | [lonyckaer YcnewHo




BO3/je/IbIBaHUS nokasarened OIIC ¢ | HeTOUHOCTH IIpA | CPaBHUBAET
Ce/IbCKOXO035IMCTBEHHBIX | HOpMaTuBamMu. He 3HaeT | cpaBHeHUM nokasatenu OIIC c
KYJIbTYD crocobbl  3KoJoru3aluy | rnokasatenedt OIIC ¢ | HOpMaTHBaMH.
CeJIbCKOr0 X031CTBa. HOpMaThBaMu. 3HaeT | YMeeT  IPUMEHUTHb
Cr10co0bI Cr10co0bI
5K0JIOTU3aLuu 5K0JIOTM3aLiu
CeJIbCKOT0 CeJIbCKOT0
XO35MCTBa. XO351CTBa.
BOITPOCHI J1JIs1 KOJINIOKBUYMA 2
1. Knaccuukanus npupoaHbIX pecypcoB
3. D¢ (heKTUBHOCTD HCIIOIB30BAHUS IIPUPOIHBIX PECYPCOB
4. Tunel arposkocucTeM.
S. Posb KynbTYpHBIX pacTeHH B arpoOMOreoneHo3e.
6. CopHble pacTeHUs U Ip. KOMIOHEHThI arpoOHOreoeHo3a.
7. OcobeHHOCTH arpoOHOLIEHO30B U IPUPOIHBIX IKOCUCTEM.
8. OreHKa 3arps3HEHUS TIOYB XUMHUYECKUMH JIEMEHTaMH.
9. ITouBeHHOE yTOMIJIEHHUE, CIIOCOOBI TPEOTBPAILICHHS.
10. AHTpOIIOT€HHOE BO3JCHCTBHE HA ITOYBY.
11. HcToienue 1 yHUUTOKEHHUE TTOYBHI.
12. Pa3pyuieHue mouBbl, aHTPOIIOTEHHAS SPO3HUs
13.  Xwumunyeckoe 3arpsi3HEHHE IOYBBI TSHKEIBIMU METalJIaMU
14.  3arps3HeHue NOYBBI CPEACTBAMU XMMHU3ALUH CEJILCKOXO3SICTBEHHOTIO
IIPOU3BOJICTBA U JMOKCUHAMHU.
15. Xwumunyeckoe 3arpsi3HEHHE OYBBI HEPTENPOAYKTAMH.
16.  buoopranmnyeckoe 3arpsi3HEHHE MOYBBI
17.  PanmoakTHBHOE 3arps3HEHUE IOYBBHI.
18.  TlousTus "napgmadt" u "arpomanamadt".
19.  CaoiicTBa 3K0CUCTEM, MPOSIBIIAIOLINECS IPU BO3AEHCTBUM BHEIIHUX (DaKTOPOB.
20.  OcHOBHBIC IPUHIIHITEI OPTAHU3AINHN arPOIKOCHUCTEM.
21.  Baxseilinme HanpaBieHUs ONTUMU3ALNHN arpoaHamagToB.
22.  Ilpu4uHBI BO3HUKHOBEHHUS M [IEJTH ATBTEPHATHBHOTO 3€MIICICIIHSL.
23.  OcHOBHbBIE HaNpaBJICHUS U LEJIN ATbTEPHATUBHOIO 3€MJICAETHSL.
24.  Twumbl aTbTEPHATUBHBIX CUCTEM 3€MJICIENNS- OPraHIMUECKasi CHCTEMA.
25.  Tumbl aJbTEPHATUBHBIX CUCTEM 3€MJIEIENINA-ONOINHAMUYECKAs CUCTEMA.
26.  Twumbl aTbTEpHATUBHBIX CUCTEM 3€MJICIENNS-OPTaHOONOJIOTHYECKAs CUCTEMA.
27. Tumnsl anbrepHaTUBHBIX cucTeM 3emiuenenus-Cuctema ANOY
28.  Tumbl aTbTEpHATHBHBIX CHCTEM 3eMIIEACTHI-OM TEeXHOJIOTHH.
29.  3HaueHHe BEPMHKYJIbTYPHI.
30.  Buorymyc, ero cBoiicTBa.
31.  IloHsATHE MOHUTOPHHT, €T0 BU/IbI, OPIraHU3ALUS €O IPOBEACHUS.
32.  DKOJOTHYECKUH MOHHUTOPHHT, €r0 COCTaBHBIC YaCTH.
33.  3amayM eaMHOTO SKOJIOTMYECKOr0 MOHUTOPHHTA.
34.  3ama4ym ¥ OCHOBHBIEC MPHHIIUIIBI arPOIKOIOTHIECKOTO MOHUTOPHUHTA.
35.  OrueHke 2KOJOTHYECKONW YCTOWYMBOCTH U ONITUMM3AIINY JIaHAIA(TA.




2 OHEHUBAHME IIMCBbMEHHBIX PABOT CTYAEHTOB, PETJIAMEHTHUPYEMbIX
YYEBHbIM IIVTAHOM

[TucbMeHHBIe pabOTHI TIO AUCIUTIMHE YUeOHBIM IJTAHOM He TIPeyCMOTpPEHBI.

3 OTPEAEJIEHUME PE3YJIbTATA
IMPOMEXYTOYHOM ATTECTALIUA

dopma NPOMEKYTOYHOM aTTECTALUU 10 TUCIHUIUINHE IK3AMEH.

YK-8. Cnocoben co3z0asamv u noooeprycugamov 6 HOGCEOHEBHOU JMCUSHU U 8
npogheccuonanvnoii  desasmenbHOCMU  OE30NACHbBIE  YCI06UA  JHCU3HedeameabHoCmUu 01
COXPAaHeHUsA NPUPOOHOIL cpedbl, 0becneueHus YCmouuue02o pa3eumus oouecmea, 6 mom uucie
npu yzpo3e u 603HUKHOBCHUU YUPE36bIYAIHBIX CUMYAYUTL U 60€HHBIX KOHPIUKMO8

3aoanusa 3aKkpeimozo muna:

1.Ha ckonvKo Knaccoeé onacHocmu nRPUHANO noopa3oeisims 0mxoowl:

2

3

4

+5

2. Boiopocwl 6 ammocehepy cepo6ooopoda u cepnucmoii KUC10mbl C8A3ANHBL C

MIPOU3BOJICTBOM aHTUOMOTHUKOB

MIPOU3BOJICTBOM MUHEPAIBHBIX yI00pCHHIA

+1POU3BOICTBOM HCKYCCTBEHHBIX BOJIOKOH

HIMHHOW MPOMBIIIJIEHHOCTBIO

3. Y paouonyknuooe oonaoarom evicokoit nponukaroueii CnocoOHOCmMbio U
odycnaenuearom odouee iyuesoe nopacenue

- U3ITy4YEHUE

B- nznyuyenue

+y- 1 HEUTPOHHOE U3ITYUCHHUS

HET MPaBUJILHOTO OTBETA

4.0cHoéHbIMU KUCTIOMOOOPAZYIOWUMU COCOUHEHUAMU 8 amMOochepe AGNAIOMCA..

+cepa + azor

a3oT + aprou

aproH + cepa

YTJIEKHUCIIBIN Ta3 + KUCIOPO.T

5.110 konuuecmay eviopocy épednvix eeuyecme TIC ycmynarom numn?

+aBTOMOOUIILHOMY TPAHCIIOPTY

MIPOU3BOJICTBY aHTUOMOTHUKOB

INTMHHON TIPOMBIIUICHHOCTH

METAILTyprUH

3adanua omkpeimozo muna:

1.0mkyoa nonaoatrom 6 OKpyxy#carwuyio cpedy OUOKCUHbBL U KAKYI) ORACHOCHMb 071
yenoeexa onu npeocmaeniem?

Bonpiiyto omacHOCTh JUIsl YeoBEKa U OKPYXKAIOUIEH Cpellbl MPEJICTABIAET 3arps3HEHUe
JTUOKCUHAMH. J[MOKCHHBI UMEIOT WCKIIOUYUTEIFHO TEXHOTCHHOE MPOUCXOXKICHUE W TIOMAJaloT B
OKPY’KaIOIYI0 CpeAy NpU MPOU3BOACTBE M MCIOJIB30BAHUM XJIOPOPTraHUYECKUX COCIUHEHHM, a
TaKXKe MPH YTHIIM3AIUN UX OTXO0B. [[MOKCHHBI YpE3BBIYAHO YCTONYHMBEI B TIOUBE, TJIE TIEPHO UX
nonypacnazaa coctasiuser 10 net. J[MoKCHHBI TEPEXOAST B OPraHU4ecKyro a3y Mmo4Bbl, MUTPUPYIOT
B COCTaBE OPraHWYECKUX COCIMHECHHH, Uepe3 MUILEBhIE IIENU MOMa af0T B OPraHU3M JKUBOTHBIX H
YeJoBeKa.



Jlaxxe mpu O4YeHb MabIX KOHLEHTPALHUAX B OPraHU3ME TUOKCHHBI BBI3BIBAIOT HAPYIICHUS
MMYHHOU CHCTEMBI, CHHXKAIOT CITIOCOOHOCTDH K aJanTaiu. JMOKCHHBI IPAKTUYECKH HE BBIBOAATCS
U3 opraHu3zMa dyenoBeka. Haunbosnee akTHBHO AMOKCHHBI KOHIIEHTPHUPYIOTCS B OpraHu3Me pbl0 U
JTOWHBIX KOPOB, OT HUX IOMAJAI0T B OPraHNU3M YeJIOBEKA.

B cBsi3u ¢ UCKITIOUUTENBHON TPYJHOCTHIO 00€33apa’kuBaHMsI ITOUBHI OT TUOKCUHOB CJEIyeT
n30erath MX YTEUKM Ha TPOU3BOJICTBE, CIEAYeT 3alpemiarb MPOU3BOJACTBO U HPUMEHEHHE
XJIOPOPraHUYECKUX MECTUIINIOB, COACPKAIINUX TUOKCHUHBI.

2.KaKo6bl ucmouyHuKu XumMuueckoz2o 3a2pA3Henus nougul?

XUMUYECKOE 3arpsi3HEHHE IMOYBbI IMPOUCXOIUT IMPHU MOMAJAHUU B HEE MPOMBIIIJICHHBIX
OTXOJIOB, HEPTETPOAYKTOB, TSKEIBIX METAJIIOB, CPEJICTB XMMHU3ALUH CEIBLCKOT0o Xo3stiicTBa. Cpenu
MIPOMBIIIJICHHBIX OTXOJOB MOXHO Ha3BaTh pas3lIMYHbIE OKHUCIBI (Cepbl, a30Ta), KOTOphIE IpHU
COEMHEHUH C BOJIOM 00pa3yIOT KUCIIOTHI, KOTOPHIE BBHI3BIBAIOT 3aKHCICHNUE TIOYBHI.

HedTenpoaykTsl sBISAIOTCA CTOMKUMHU, TOKCHYHBIMHU 3arpsi3HUTENIIMU TOYBBL, OHU HE
pasnararoTcs MUKPOOPraHU3MaMU, HAJI0JIr0 JENIAI0T TOYBY HETIPUTOIHOM IS CENIbCKOTO X035 CTBa
ucnons3oBanusa. OHM TIONMAgalOT B MOYBY MpH HedTenoObue, TpPaHCIOPTUPOBKE HeDTH W
HEPTETPOTYKTOB.

JIMOKCHHBI UMEIOT HUCKJIIOYUTENFHO TEXHOTEHHOE MPOUCXOXACHWE U TONMajaloT B
OKPYKAaIOIIYI0 Cpely MpH MPOM3BOJCTBE W HCIIOJIB30BAHUM XJIOPOPTaHMUYECKUX COCAMHEHUH, a
TaK)Xe MPU YTUIU3ALUU UX OTXO0/0B. J{MOKCHHBI YpE3BBIYAIHO YCTONYHBHI B TTOUBE.

Tspkenple METauTbl MOCTYMAOT B TIOYBY, KaK OT MPOMBINUICHHBIX MPEANPUATHH, TaK U OT
paboThI TpaHCTIOPTA.

3. Kakosa onacnocms paouoaxmuenozo 3azpasHenun?

[Tomanas B OKpyKaromyto cpeny, paaAuoOHyKINUIbI JETKO MUTPUPYIOT B HEll, HAKAIIIMBAIOTCS
B BEPXHEM CJIO€ TOYBHI. VI3 MOYBHI uepe3 pacTeHUs OHU MONANAIOT B OPraHU3MBI KHUBOTHBIX U
yenoBeka. O6manas TOBOJBHO JIMTENBHBIM MEPUOIOM TONypachaia, paauoOHyKIUIbl CTAHOBATCS
MCTOYHHUKOM OOJIy4EHHS B €T0 OpTaHHU3Me.

Jns  panIvoOHYKIUIOB XapakTepHO o-, [B-, Y- W HeUTpoHHOe wu3nydeHue. Ilpuyem
HanOOJIBIIYIO OMTACHOCTb MPEJICTABISIOT Y- U HEUTPOHHOE M3ITyUeHHsI, KOTOPBIE 00J1a/1al0T BBICOKOU
MIPOHUKAOIIEH CIMOCOOHOCThIO W 00YCIaBIMBAIOT oOIlIee JydeBoe mopaxkeHue. Kpome Toro,
pallMOaKTHBHOE M3ITyYSHHE TIOPAYKAET MPEXK/IE BCETO MOJIO/IbIE, ACTSIINECs KIETKH, B T.4. TIOJIOBHIE,
BbI3bIBasi MyTAIlMM U BPOXKJCHHbIE YPOJICTBA Y IOTOMCTBA.

B o00nydeHHbIX (uUTOIEHO3aX BbHINAAAIOT HaWOoOJee paguoYyBCTBUTEIbHBIE PACTEHMS,
CHMYKAeTCsl KOJIMYECTBO PACTEHHH U 3amachl pUTOMAcCChl Ha €MHHULIE TUTOLIA/IH.

4.Yem onacuo 3azpazHeHue noYevl MAdCeabIMU Memaniamu?

3arpsi3HEHUE TSDKEIBIMH MeETajllaMH O4YeHb OIAaCHO, TaK KaK OHM 4Ype3BbIYaHO clabo
YIAISFOTCS W3 TOYBBI OT JIECSTKOB JIO THICSY JIET. B mouBe TsDKeNbie MeTaTbl MPETepPIeBArOT
pa3nuyHble XMMHUYECKHE MNpPEBpallleHHs, B pe3yJbTaTe KOTOPBIX HMX TOKCHUYHOCTh 3HAUYUTEIILHO
Mmensiercs. Hambosee omacHbl MOABMKHBIE (DOPMBI TSIKEIBIX METAJUIOB, KOTOPBIE MO THIIEBBIM
LETSIM MTONAJat0T B XKHUBBIE OPTaHU3MBI.

B Mukpon03ax 3T MeTaibl HEOOXOIUMBI PACTEHHUSIM W JIPYTHM KHBBIM OpraHH3MaM, TaK
KaK OHU WIPAIOT BAXHYIO pOJIb B OOMEHHBIX Mporeccax. OIHaKO, B BBICOKMX KOHILIEHTPALHIX
TSDKEITbIE METAJUTbI 3arpsi3HSAIOT TOYBBI M SKOCHUCTEMBI B LENOM. TOKCHUYECKOE NEHCTBHE TSHKEIBIX
METAJUIOB MPOSIBIISAETCS CIETYIOLUIIM 00pa3oM:

-IIpsIMOE JIEHCTBHE — OJIOKUPYETCsl KaTATUTHUECKOE AelicTBIE (pepMeHTa;

-KOCBEHHOE JIEHCTBHE — MIEPEBO/I MUTATENIBHBIX BEIIECTB B HEJOCTYITHOE COCTOSTHHE.

5.Kaxoevl memoowt 60pbobl C 302pA3HEHUEM NOYEHI MAIHCENBIMU Memaniamu?

Metoab! 00pbOBI C 3arpsI3HEHUEM TOYBBI TSHKEJIBIMU METAJUIAMU MOTYT OBITh (PU3NYECKUMU,
XUMAYECKIMHU U OMOJIOTHYECKUMH.

VYBenuyeHue KHUCIOTHOCTH TOYBBHI ITOBBIIIAET BO3MOXKHOCTh 3arpsi3HEHHsI €€ TSHKETIBIMHU
MeTayuiaMu. [103TOMy BHECEHHE OPraHWYEeCKHX BEUIECTB M TJIMHBI, H3BECTKOBAHWE B KaKOW - TO
Mepe MOMOoraroT B 60pb0e ¢ 3arps3HEHHUEM;



[Toces, ckammBaHue W yJaJIEeHUE C TTOBEPXHOCTH MOYBBI HEKOTOPHIX PACTCHHM, HAIPUMEP
KJIeBepa, CYIIECTBEHHO CHIKAET KOHIIEHTPAIMIO TSHKEIBIX METauIoB B MmouBe. K ToMy ke JaHHBIN
CTIOCO0 SIBJIIETCSI COBEPIICHHO YKOJIOTUYHBIM;

OurcTka METOAOM MPOMBIBKH MOYBBI pacTBopamu u3 [TAB wmu pactBopamu copepxariue
CHJIbHBIC OKUCITUTEIN — aKTHBHBIN KUCIIOPOI, XJIOPCOACPIKAIINE COSTUHECHHUS, a TAKKE MICTOYHbIE
pactBopel. [Ipu BEINIETaYMBaHUM COJCpX)AHUE TsDKENbIXx MeTawioB (Zn, Pb, Cd, Ni, Cu, As)
cHmkaercs Ha 85 - 95 %o;

OnexkTpodu3Mdeckuii METOJ] OYUCTKM — WCIONB3YeTCs I yIAJICHHS W3 TOYBBI
HEPTENPOIYKTOB, (PEHOIOB U XJIOPCOACPKAIINX YTIIIEBOIOPOIOB. B ocHOBE MeTona nexut 3 dekr
AJIEKTPOJIA3A BOJBI IPH MIPOXOKICHUH ICKTPUUECKOTO TOKA Yepe3 MOUBY;

TepMuuecKkuii METOJ OYUCTKH - METOJ| NPUMEHSETCS JUIsi OCBOOOXKICHHS TOYBBI OT
He(TEnPOIyKTOB, Macesl, OCH3WHA, OT HEKOTOPHIX I[BETHBIX METAJIOB, OT TAJIOT€HOCOIEPIKAIINX H
OpPraHUYeCKUX COCTUHEHUH. BOCCTaHOBUTH CBOICTBa MOYBBI TOCIIE TAKOTO BO3ICHCTBUS MOXHO
n00aBIeHHEM KOMIIOCTa WJIM MUHEPAIbHBIX YA0OpEHHMIA;

B HEKOTOpBIX 0CO00 TSKEIBIX CIIydasx TPeOyeTcs MOJHOE CHATUE MOYBEHHOTO CJIOS W
3aMEHa €ro HOBBIM.

6. Kax nonaoarom e ammocgepy azomucmole coeOuHeHUsl, KAKOGO UX GIUAHUE HA
pacmenun?

ABOTHCTBIC COCTUHCHHUS MOMANalT B arMocdepy HpHU BBICOKOTEMIIEPATypHOM TOPCHHHU
(NO), xorma oOpa3yercsi OKCHJ a30Ta, OKHCISAACh OH mpeBparaercss B auokcua azora (NOy).
[lomagast B pacTeHHsi B HE3HAYMTEIBHBIX KOJIUYECTBAX, IUOKCH]l a30Ta CTUMYJIHPYET MPOIIECC
dotocuHTe3a, cuHTe3 OenkoB. Bkiouasch B MeTaboONM3M, a30T YYacTBYeT B IOCTPOSCHUU
aMUHOKHUCIIOT U OenkoB. OpHako, oOpasyromecs MpU acCCUMUISIIUU OKCHIIOB a30Ta HUTPUTHI
Ype3BBIYAHO TOKCUYHBI W HMHTHOMPYIOT XOJ (DHU3MOJOTHYECKHX IPOIECCOB. B HEKOTOPHIX
pacTeHUsIX B pe3y/bTaTe 3arps3HCHUS OKCHIaMHU a30Ta 00pa3yeTcs aMMHUaK, IMOBPEKIAOIIMNA
KkieTku. llormomeHHbI JUOKCHJ a30Ta HaKalIMBaeTCsl B TKaHSAX pacTteHuil (okoio 65% ot
MOCTYIUICHUS).

BOnu3n HWCTOYHUKOB OKCHJIOB a30Ta PACTCHHSI CHIIBHO ITOBPEXKIAIOTCS, YTO CHIDKACT
MPOJYKTUBHOCTh arpodKOCHUCTEM. Bu3yalbHO NOpakeHHWE a30THCTHIMU COSAMHEHHSIMH MOYKHO
Ha0JII0JIaTh B BHJIC TEMHBIX HEKPOTHYECKHX ITSITCH Ha JIMCTHSIX, MEXOKIIIKOBOM HEKPO3e, MPH ITOM
CHIDKAIOTCS TEMITBI pOCTa, TPOAYKTUBHOCTH ()OTOCHHTE3a, YCTOWUYHUBOCTD K BPEIUTEISIM, OONIE3HAM,
CTpeccam.

7.Kakue oOecmpykmugHnvle U3MEHEHUA RPOUCXO0AmM 6 Cl1e0cmeue 3azpA3HeHUs
ouocgepvr?

3arpsi3HEHUEM SBJISIETCS] HEOMaronpusTHOE U3MEHEHHUE OKPYKAIOIIel Cpelibl, BOSHUKIIEE B
pe3yJibTaTe YeJIOBEUSCKON JIeATeIbHOCTH, TPU ITOM H3MEHSIOTCS paclpeiciieHue MPUXOISAIICH
SHEPTUH, YPOBEHb paaualiy, (U3NKO-XUMHUYECKHE CBONCTBA OKPY)KAIOIICH CpeAbl U YCIOBHUS
CYIIECTBOBAHMSI )KUBBIX OPTaHM3MOB.

3arpsizHeHue o0yclaBiIMBaeT HEOOpaTUMOE pa3pyIICHHE SKOJIOTHUYECKUX CHCTEM, MOTEPIO
TUIOJIOPOJIHBIX 3€MeJb, CHHIKCHHE MPOJYKTUBHOCTH KaK 3KOCHUCTEM, TaK W OHOC(ephl B IEIOM,
MPSIMO WM KOCBEHHO YXYAIIaeT (U3MUECKOe M MOpAIbHOE COCTOSIHHE ueloBeka. BHenpeHue B
KOCHUCTEMBI  YYXXEPOIHBIX BEMISCTB  HApylIaeT SBOJIOIMOHHO  CIOXKHUBIIUICS  PEXKUAM
IKOJIOTHUECKUX (PaKTOPOB, HAPYIIAET OOMEHHbBIE M MPOAYKIMOHHBIE MPOIECCH B OMOTEOIeHO3E,
TIPUBO/IS €T0 K JCTPIaIlNH.

8.Kakoewl ocnosnule 3azpaznumenu ammocgheprnozo 6o3oyxa?

Jlyist atMOcepHOTO BO3/TyXa XapaKTePHBI CIICIYIOIIHNE 3arpsI3HUTEIIH

-TaJIOTeHCOIepKAIUE COEAMHEHUS, WCTOUYHHKOM KOTOPBIX SBISIOTCS XHUMHYECKas U
XOJIOTUITBHAS OTPACITb,

-MeTaJUIn4YecKasi MblIb, KOTOpas MomaaaeT B aTMochepy ¢ MpEeAnpusTHd METaTyprud U
TOPHOI0OBIBAIOIICH MTPOMBIIIJICHHOCTH,

-YTJI€BOIOPOIbI TOCTYNAIOT OT TEIUIOBOM SHEPTeTUKHU, TPAHCIIOPTA,



- razoo0pazubie okucibl (CO2, SOz, NO, NO2) coequnsisch ¢ Biaroit arMochepbl BbIMaIar0T
Ha 3eMJII0 KUCTOTHBIMU JIOKISIMU

CnenyeT y4decTb, YTO 3arpsi3HUTENH, MONAB B OJHY MNPUPOIHYIO CpEdy, MUTPUPYIOT B
apyryio, u odpatHo. Tak, Hanpumep, 3arpsa3HHUTENb, MOMaB B arMocdepy, MPOHUKAET B MOYBY, a
OTTylla B pacTeHHUs U >KMBOTHBIX, KPOME TOrO, M3 IOYBHI 3arps3HUTENb MUTPUPYET B BOAY, B
JOHHBIE OTJIOKEHUS, ppIOy. C MJIOM MOXET BHOBb BO3BPATHTHCS B TIOUBY.

9. Kakoeo énuanue 2a3onvliesuix 3a2pA3HEHUI HA PACMUMEIbHbLE OP2AHUIMbBL?

[TpoayKThl TeXHOTE€HE3a, 0COOEHHO Ta30MbUIEBbIE BHIOPOCHI, BO3JACHCTBYIOT MPEXIE BCETO
Ha aBTOTPO(HOE 3BEHO arpoOHOreoleH03a — Ha KyJIbTUBHPYEMbIE pacTeHus. Pa3nmuyaioT BUIMMbIe
MOBPEKICHUS PACTEHU U HEBUIMMBIE BO3JICUCTBHUS 3arpsI3HEHUM.

K BUAMMBIM H3MEHEHUSM pPACTEHUN B pE3ysibTaTe 3arps3HEHUS OTHOCSITCS: OCaXJICHUE
3arpsi3HUTEN (Caky, 30JIbl, LIEMEHTHOM IbUIM, OKCHMJA jKejle3a W T.JI.) Ha 4YacTAX pacTeHUi
OCOOCHHO Ha MIEPOXOBATHIX, MOKPBITHIX BOJIOCKAMH, KIEHKUX WJIM BIIAXHBIX; MPHIANIAHUE
MACCUBHOM IbUIM (10 00pa30BaHMsl KOPKH B OMNPEACICHHBIX YCIOBHSX); MPHIUIAHUE TOKCHYHOU
MIBLTH, COZIepIKAIllel TsHKeble MEeTaJUIbl MITH JKeJIe30; HeKpo3, B pe3ynbTaTe BoszneicTBus SOz, HF,
SiF4, SO3, HCI u3meHnenwue 1BeTa, 0)KOr'M Ha JINCThSIX M XBOE; HEKPOTU3AIUs KOHYUKOB MJIH KpPacB
JUCTHEB, a TAK)KE HEKPO3 MEXPEOCPHBIX IMOJIEH JTUCTHEB HIIM BCETO JIMCTA; BEPXYLICUHBINH HEKPO3
mwioga noxa aedcrsueM HF; mpexneBpeMeHHBIM omaj JUCTHEB; NENPECCUs pOCTa Ba)KHEHUIINX
yacTell pacTeHUs — YMEHBIICHHUE IUIOIMIAIN JUCTOBOI MOBEPXHOCTH, a CJIEJOBATEILHO CHIDKEHUE
MIPOJYKTUBHOCTU aCCUMMJISALIUU U BCETO PACTEHUS B LIEJIOM.

K HeBUAMMBIM BO3JIECHCTBUSM 3arpsi3HEHUs OTHOCATCA: pPE3KUE H3MEHEHHUS B OOMEHe
BELIECTB PACTEHUM, CTPYKTYpHbIE U3MEHEHUS BHYTPU KJIETOK, IOIJIOIIEHUE OTJEIbHBIMU YaCTIMU
pacTeHMii U HaKOIUJICHHE BHYTPU PACTEHUN Tra3000pa3HBIX M TBEPIbIX KOMIOHEHTOB BpEIHBIX
BELIECTB.

CrerneHb BO3JEHCTBUSL 3arps3HSIONIMX BEIIECTB HA pPACTEHUS 3aBUCHUT OT WX BHUAA U
KOHLEHTpPAllU1, BPEMEHU BO3JIEHUCTBUS, TOJEPAHTHOCTH PACTEHUN K JIAHHHBIM 3arpsi3HUTENSIM, a
Takxe oT (DeHOJIOTHYECKOM (a3bl pa3BUTHUS PACTEHUSI.

10. Kakue usmenenua npoucxooam 6 npupoOHbIX U AZPOIKOI02UYECKUX CUCHEMAX NPU
mMexHO2eHHOM 030elicmeuu?

Kak npuponHbie, Tak U arpo3KOJOTMYECKUE CHCTEMBI, SIBISISICH YacThl0 OMOTEXHOC(hEpHI,
HCIBITHIBAIOT MTOCTOSSHHOE TEXHOTEHHOE BO3ZAcHcTBHE. B pesysnbTare 3arps3HEHHs] B DKOCHCTEMAX
HapylLIaloTCsl  MPOLECChl  dHEProoOMeHa, CHMKAeTCs NPOAYKTHUBHOCTh U YCTOMYHMBOCTH
BO3JIENBIBAEMBIX KYyJIbTyp. B palioHaX MCTOYHMKOB HMHTEHCHBHOTO TIa30IbUIEBOTO 3arpsi3HEHUS
JIOBOJIBHO YETKO BBIIETSIOTCS 30HBI C Pa3IMUHOM CTENEHbIO JErpajallii pacTUTEILHOTO MOKPOBA.
Tak, B HemocpeICTBEHHOH OJIM30CTH K MCTOYHMKY 3arpsi3HEHMs pacrojaraercs " TeXHOT€HHas
MYCTbIHS " — TEPPUTOPUS C OTCYTCTBUEM PACTUTEIBLHOCTU MM CUJIBHOM CTENEHbIO €€ YTHETCHHS
PacCTUTEIBHOTO IMOKPOBA.

Hepenko 30Ha aKTHBHOrO 3arpsi3HEHHs B pe3yibTaTe Ta30NbLIEBBIX BHIOPOCOB
IIPOCTUPAETCS HAa HECKOJIBKO JECATKOB KuioMeTpoB. Hampumep, Bokpyr Hopuibckoro
TOPHOMETAJNTYPrUuecKOoro KOMOMHATa pPacTUTENbHBIM MOKPOB M INOYBEHHAas OHOTa IMpeTepreny
3HAYUTENIbHbIE U3MEHEHMS B paanyce 60-70 KM OT UCTOYHHKA 3arps3HEHHUS.

11. Kakoeo é1uanue 2a3000pa3nplx OKUC108 cepbl HA HCUZHeE)eAmeabHOCmb pacmenuil?

3arpsisHeHHe Ta3000pa3HbIMH  okuciamMu cepbl SOz, SOz mpoucxoaut B pe3yibTare
TEXHOTEHHBIX BBIOpOCOB B atMocdepy. IlopaxkeHnue pacteHuil cepoil BU3yallbHO HpPOSBISETCS B
BUjie O€NbIX MATEH, KOTOPble MOTOM OyperoT U HEKPOTU3UPYIOTCS, a TAKXKE B BHJI€ MEXKHUIKOBOTO
Hekpo3a. MHorna mopaxkeHue cepoil HE MMEET BHAMMBIX IMPOSBIEHUH, OJIHAKO HapyllaloTCs
MpoIecChl POCTa, Pa3BUTUS M OOMEHa BellecTB y pacTeHMid. Tak, JAMOKCHI cepbl MOBPEKIAET
MeMOpaHbl TUJIAKOWI0B, CHI)KAET KOJMYECTBO IPaH, BHI3bIBAET YTOHUEHUE CTPOMBI, T.€. HAPYIIAET
CTPYKTYpPY XJIOPOILJIACTOB, KPOME TOTO CHH)KAaeTCsl MHPOAYKTUBHOCTH (DOTOCHHTE3a, a TaKxKe
HapyllaeT pacrpeeseHue acCCUMUIISATOB.



[Ipy BBICOKMX KOHIIEHTpAIMSAX IUOKCHIA CEphl MOBPEKIAIOTCS KIETKH SIUAEpMHUCA U
Hapymaercs (YHKIHS YCTBUL, BCIEACTBUE YEro PACTCHUS TEPSAIOT CHOCOOHOCTH COXpaHATh U
HaKaIlJMBaTh BJIary B KJIETKaX, CHUYKAETCs 3aCyXOYCTOWYMBOCTb.

Jluokcun ceppl MOBBIMIAET MPOHULIAEMOCTb Ul KAaTHOHOB KallMs, KaJlbLiUsg M Caxapos,
MIPOUCXOUT OTTOK MUHEPAJIbHBIX COJIeH, pe3ko cHuxkaercs pH.

Y4eHbIMU YCTAHOBJIEHO, YTO IPUMEPHO JIBE TPETU AMOKCHJA CEPbl NPOHUKHYB B JIUCTbS
pacTeHus MPEeBpAIIAIOTCS B CEPHYIO KUCIOTY, a OJHAa TPETh J1€3aKTHUBU3UPYETCs, Mpeodpasysich B
KJIETKax B CBOOOJHBIC CEpOCOJACpKAIINe AMHHOKUCIOTH (LMCTEHH, TIYTaTHOH, METHOHUH).
durorokcuuHble KoHIEeHTpauuu SOz s pa3iIUYHBIX PACTEHUH HEOJAMHAKOBBI, HO s
GOIBIIMHCTBA PACTEHUH OHU cocTaBismoT 50-90 mMxr/m. Kaprodens crnocoben 6e3 3HAYMTENbHBIX
W3MEHEHUH BhIICP)KUBaTh KOHIIEHTpauu SO2 B Bozmyxe 10 250 MKT/MS,

12. Kaxoeo énusanue ¢pmopcooeprcaniux 3azpaznumeneii Ha pacmenusn?

dTOpcoaepKalIne 3arpsi3HUTENN 04€Hb pa3HooOpa3Hbl. OHU MOTYT OBITH ra3000pa3HBIMU:
HF, SiFs, H.SiF,, CFe, a takke TBepabiMu dactuiiamu W adpososisimu: NaFs, CaFo, NazAlFs,
Na2SiFs. ®oHOBOE conepskanue BpTopa B aTMOChEPHOM BO3LYXE arpodKOCHCTeM cocTapiser 1%10™
Mr/M. OTOPUCTBIE COCTUHEHUS SBISIOTCS OMACHBIMU TOKCHMKAHTAMHU JUISL C.X. PACTCHUH, TaK Kak
OHM 00JIaJIal0T BBICOKOM XMMHMUYECKON akTUBHOCTHIO. CoequHeHus (Topa BCTYHAIOT B PEAKIHH C
OpPTaHUYECKUMHU M HEOPTaHMYECKUMH KOMIIOHEHTaMHU TOYBHL. B pe3ynbpraTe n3MeHstoTcs (Gpusnko-
XUMHYECKHE CBOICTBA MMOYBBI, CHIKAETCS €€ MII00POIHE.

[Tonagast B pacrenust pTop HE BKIIOYAETCS B OOMEH BEIECTB, a HAKAILJIMBACTCA B HUX B
KOJIMYECTBAX, OIMACHBIX ISl 3[I0POBbSl KMBOTHBIX U 4YelIOBEKa. TOKCHYECKHe CBoOicTBa ¢rTopa
MPOSIBIISIIOTCSA TIPH COJIEPKAHUM €ro B TKaHsx Oonee 1,5-2,0 mr/kr. BusyanbHO TOBpexacHHE
(dbTOpOM TMpOSABIAETCS B BHAE KPaeBOr0 W BEPXYIIEYHOrO HEKpo3a. TokcuuHOCTh (ropa s
pacTeHuil 3aBUCUT Kak OT (OPMBI (PTOPCOAEPIKAIICTO COSNUHEHHSI, €T0 KOHLEHTPAIMH, BPEMEHU
BO3JICHCTBUS, BHJa M BO3pacTa PAacTeHHUW U HMX UYYBCTBUTEIBHOCTH, TaK M OT 00ECIEYEeHHOCTU
3JIEMEHTaMU MUHEPAJIBHOIO MHUTAHUS, IOJIEBOM BIArOEMKOCTH M TeMIepaTypbl Bo3ayxa. Eciun
nanHas ¢opMa QTopa TOKCHYHA JJIs OMPEJCICHHOTO BHJIA PACTEHMI, TO JHUCThbS MPHOOPETAIOT
KpacHOBAaTO-KOPUYHEBBIN I[BET. B TKaHAX HEKOTOPBIX pacTeHHM coenuHeHus ¢propa OJIOKUPYHOTCS
AJUTIOMHUHHEM, 00pa3ys ycToitumBble KoMiuiekchl Al-F, cHmXkas TOKCHYHOCTH ITHX 3JIEMEHTOB
(xnmormyaTHUK, dYaif). DTOp, HaKaIIMBasCh B pPACTEHUSAX, CHUXKAET CoJep)kKaHue xjopoduiuia,
MHTEHCUBHOCTh (DOTOCHHTE3a, CUHTE3 OEJIKOB, KPOME TOI'O YCHUJIMBAETCS AbIXaHHUE, MOJABISAETCS
aKTUBHOCTh (DPUTOTOPMOHOB, B pe3yibrare cBsi3biBaHuss Ca, Mn, Mg, Hapymaercss MHHEpaJIbHOE
nuTaHue. B KOHEYHOM cyeTe CHI)KaeTcsl NPOJYKTUBHOCTb pAacTEHU, yXyALIaeTcs KayecTBO
ypoxas.

Bo n30exaHue HEraTUBHOTO BO3JIEHCTBUSA C.X. PACTEHMs CIIEAYeT BblpallMBaTh He Ommke 3
KM OT HCTOYHHKA 3arpsi3HeHuss (TOpOM, 3€pHOBBIE KYJIbTYpbl cieayeT omnpbickuBath 0,1%
PacTBOPOM KaJIbI[MEBOM CETUTPHI 3 pa3a B TEUCHHE BEreTaIUH.

13. Kaxoea knaccugpuxkayua 3azpasnanuwux Gakmopoe no QuU3UKO-XUMUUECKUM
napamempam?

[To ¢u3MKO-XMMUYECKMM MapaMeTpaM 3arps3Hsomue (akTopbl IOAPA3NESAIOTCS Ha
MeXaHu4eckue, (uznyeckue (IHEpPreTHYeckue), XUMHUECKUe, OMOJIOTHYECKHEe M ICTETHYECKUN
Bpe.

MexaHuueckue 3arpsi3sHeHHss — 3TO YacTUYKH MBUIM B aTMocdepe, TBEpIble YaCTHULbI U
pa3iIuyYHbIe IPEAMETHI B BOJIE U MOYBE.

XUMHUECKUE 3arpsi3HEHMsT — 53TO pa3jMyHble Tra3000pa3Hble, JKUJIKHE M TBEpJbIe
XUMHUYECKHE  DJIEMEHThl U  COEAMHEHMs, IIOMaJaloulie B  OKPYXKAIOIIYI0 Cpeny U
B3aMMO/IEHCTBYIOIINE C €€ KOMIIOHEHTAMH.

dusndeckue (SHEPreTHUECKHUE) 3arps3HUTENIM — 3TO IIIyM, BUOpAIUH, YIBTPO3BYK, TEIUIO,
BUJUMBIC, UHPPAKPACHBIE U YIBTPO(DUOIETOBBIC U3ITYUCHHUS, JIIEKTPOMATHUTHBIC TIOJIS, paUaIIHsl.

buonoruueckue 3arpsA3HUTENM — 3TO pa3IUYHbIE BHUABI OPraHU3MOB, B TOM 4YHCIIE
BBIBEICHHBIX YEJIOBEKOM, IPUUYMHSIOIINE BPEA EMY CAMOMY WJIM JKUBOM IPUPOJE.

OcTeTH4ecKHil Bpe] — HapyllleHne IPUPOIHBIX JTaHIIaQTOB U Nei3axeil, ypbaHu3zarus.



14.Kakogwl nocneocmeus napyuwienus 4en06eKoM 0CHOGHbHIX RPUHUUNOG eCINEeCMEEHHO20
ycmpoiicmea ouocghepot?

VueHble CleayromuM 00pa3oM 0XapaKTepU30BalHd HapyIIEHHE YeJIOBEKOM OCHOBHBIX
MIPUHITUIIOB €CTECTBEHHOTO YCTpOHCTBa OMocheps:

1. B mpupone cosHedHass JHEPrHs AaKKyMYJIHPYETCS 3€JICHBIMH PAcTEHHSMU B BHJC
OpPTraHUYeCKOr0 BEUIECTBA, MEPEXOIUT U3 PACCESTHHOTO COCTOSHUS B KOHIICHTPHPOBAHHOE, YaCTh
3TOM PHEPrHM PAcXOJyeTCs KMBBIMH OpPraHM3MaMH Ha IIPOIecChl MeTa0oJHM3Ma, paccenBaeTcs,
Apyras 4acTh (3amacaercs) COXpaHseTCs B MHOTOJIETHHX (uroneHno3ax. YenoBek Hapymiaer
croxuBIIMiics OanmaHc 3Hepruu. JloObIBasg M CXKUTas SHEPropecypchl OH MEPEBOIUT DHEPTHIO U3
KOHIICHTPUPOBAHHOTO COCTOSIHUSI B paccessHHoe. [Ipu 3TOM pa3pymaroTcsi MOYBBL, THOHET
PaCTHTEIBHOCTB, 3arPA3HICTCS OKPY’KAIOIIas cpea, HeoOpaTUMO U3MEHSIOTCS YKOCHCTEMBI.

2. B nmpupone BemiectBa OMOC(Ephl  HCHOJB3YIOTCS  YPE3BBIYAHHO  HKOHOMHO.
buoreoxnmuueckue MUKIBI OMOTEHHBIX 3JIEMEHTOB HE MPUBOMAT K HAKOIUICHHIO OTXOJI0B. YenmoBek
UCIIONIL3YET BelecTBa Onocdepnl kpaitHe Hed((HEeKTHBHO, 00pa3yeTcss OrpoOMHasi Macca OTXO/OB,
MHOTHE U3 KOTOPBIX TOKCHUHBIL. JIuib 1-2% nepBUYHOTO ChIphS UCIOJB3YETCS B KPYrOBOPOTAaX, a
98-99% uzaer B OTXOMBI.

3. B ecrecTBEHHBIX MPUPOAHBIX YCIOBUAX Onarogaps pa3iUYHBIM B3aUMOOTHOIICHHSIM
MEXIy MHOrooOpaseM BHIOB B OHOTeOlEHO3€ CIIOXKHUIIOCH OHOJIOTHYECKOE PABHOBECHE.
HcrpebiieHre YenoBEKOM OTACIBbHBIX BHJOB JKUBBIX OPraHM3MOB HPUBOJUT K CHIDKEHHIO
YCTOMUYMBOCTH SKOCUCTEM U Onochepsl B IEJIOM.

4. JleATenbHOCTh 4YeJOBEKa IpHBEJIa K HAPYIICHHIO MOIMYJISIUOHHONW CTaOMIBHOCTH.
3HAYUTEIHHO BO3POCIO KOJMYECTBO COIMYTCTBYIOIIMX YEJIOBEKY BHJIOB: KPBIC, MBIIIEH, TapaKaHOB,
KOILIEK, CO0aK U T.J. B TO e BpeMs YHCICHHOCTh APYTUX MOIYJSIHMNA PE3KO COKpAIaeTcs, HHOT/Ia
710 YTPpO3bl NOJHOr0 Hucue3HoBeHUs (MopcKue MPOMBICIIOBBIE dKUBOTHBIE, Y CypUHCKUNA TUTP U JIp.).

5. XozgicTBeHHas JEATEIBHOCTh YEJOBEKa PE3KO M3MEHMJIA MapaMeTphl AKOJOTHMYECKUX
¢dakTopoB. MHOTHE BUIBI KUBBIX OPraHU3MOB HE MOTYT IPHCIIOCOOMTHCS K TaKUM OBICTPBIM
MU3MEHEHUSIM U ITOTHOAIOT.

15. Kaxoevt omauuus ouomexnocghepovt om ouocghepot?

buorexnocgepa — 310 001acTh Hallel MIAHETHI, B KOTOPOH CYIIECTBYIOT ’KHMBOE BELIECTBO
Y CO3JIaHHBIE YEIOBEKOM YpOaHO-TEXHHUECKUE OOBEKTHI U T/I€ IPOSBISIFOTCS UX B3aMMOJICHCTBHE U
BIMSIHME Ha BHEIIHIO cpedy. buorexHocdepa B omiMuue OT Ouochepsl He SBIAIOTCA
CaMOYIIPABIISIONICHCS OPraHW30BAaHHOH CHCTEMOH, OHAa CIIOKHBIA KOHTJIOMEpaT MHOXKECTBA
MOJICUCTEM, KOTOPBIMU YIpaBisieT 4enoBeK. [0 cpaBHEHUIO C NPUPOJHBIMH CHCTEMAaMHU 3THU
MOACUCTEMBI HE aKKYMYJIHMPYIOT, @ PacXOJylOT dHEPruro, ouomaccy u kuciopoj oumocdepsl. Ilo
nanHbIM B.A. KoBbl, mpUpogHBIE SKOCUCTEMBI OJTHOCTHIO 3aMeIlleHbl TEXHOIC€HHBIMU CHUCTEMaMU
Ha 25-30% cymm. Ilpu »TOM OpraHMYEcKOro B3aMMOAECHCTBUS Mexay Ouochepoit u
O6uotexHochepoil He MPOUCXOAMUT, MOCKOJIbKY TEXHOTE€HHBIE CHCTEMBI XOTS U PACIHOJOXKEHbI B
ouocdepe, HO OHM He 00NaNalOT TeMH (DYHKUHMSIMHU U CBOWCTBAMHU, KOTOPbIE XapaKTEpHbI IS
MPUPOJHBIX dKOcHCcTeM. Tak, TeXHOreHHblE (YHKIMOHAJIbHBIE 00pa30BaHMUs MOTYT CYIIECTBOBATb
JUIIG TIPU UCTIOJ30BAHUU SHEPTUH U OMOMACCHI, HAKAIUTMBAEMBIX aBTOTPO(HBIMH IKOCUCTEMAMHU
O6uocdepsl, MOITOMY TEXHOTECHHbIE CHCTEMbl pa3pyllalOT MPUPOJHBIE aBTOTPO(HBIE SKOCHCTEMBI,
3aMelas X B IPOCTPAHCTBE.

Kak wu3BecTHO, Onarojapst €CTECTBEHHOMY KpPYrOBOPOTY BEIIECTB, >XHBOE BEIECTBO
o6uocgepsl 00s1aJaeT CBOMCTBOM 3KOJIOTUYECKOT0 camoobecrieyeHus. A npu (QpyHKIHOHUPOBAHUU
O6uoTexHochepbl KPyroBOpoT OMOT€HOB HApYIIAeTCs, T.K. HEKOTOpble BElIeCTBa OMOTHYECKOTO
MIPOUCXOXKACHUS, U3BATHIE U3 Onochepsl, He BO3BPAIIAIOTCS B HEE B IPUTOHOM JUTSI BKIIFOUCHUS B
KpyroBopoT BHjae. TakuMm o0Opa3oM, B TNPHUPOJHONW cpene MOSBIAETCS HEIO0CTaTOK BEIIECTB,
HEOOXOUMBIX JUTSI TOCTOSTHHOTO CaMOBO300HOBIICHHS JKHBOTO BEIIECTBA.

OIIK-1 Cnocoben pewiamv munoevle 3a0auu nPoPHeccUOHATIbHOU OeAmeabHOCmU HaA
OCHOG€E 3HAHUI OCHOBHBIX 3AKOH06 MAMEMAMUYECKUX U eCHECMEEHHBIX HAYK C NPUMEHEHUEeM
UHDOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHOTO2UTL



3adanus 3aKpelmoz2o muna:

1.030H B cTpaTtocdepe odpasyercst U3

+KHUCI0pOaa

BOJISTHOTO TIapa

YTJIEKHUCIIOTO ra3a

CEepPHUCTOrO rasa.

2.Kak Ha3pIBaeTCs MUHEPAJIM3alUsl OPTaHUYEeCKUX BelleCTB?

CUHTE3

+ACCTPYKLIUA

BOCCTaHOBJICHUE

OKHCIICHUE

3. KakoBo cojep:kaHue TMpecHOii BOAbLI 1O OTHOIIEHHK) KO BCeM pecypcam
ruapocdepni?

+2 %

10 %

25 %

98 %

3adanua omkpeimozo muna:

1.B uem 3akniouaemca KOMnIEKCHOE Oelicmeue IK0J102UHEeCKUX Paxkmopog?

Okonoruyeckue (hakTopbl Cpepl JEHCTBYIOT Ha OPraHU3M HEe M30JIMPOBAHHO JPYT OT ApYyra,
a BCE BMECTE OJIHOBPEMEHHO, KOMILJIEKCHO, IIO9TOMY 30Ha ONTUMYyMa M IPEAEbl BBIHOCIUBOCTH
OpraHu3Ma IO OTHOIIEHUIO K KaKOMY-TH00 (akTOpy MOTYT 3aMETHO CMEIAThCsl B 3aBUCUMOCTH OT
TOTO, B KAKOM COYETAHWHU U C KaKOH CHJIOW EHCTBYIOT B 3TO k€ Bpems apyrue (akropsl. Tak, npu
ONTUMAJIbHOW BJIAYKHOCTH I1OYBBI U BO3/1yXa PACTCHMS JIET4Y€ MEPEHOCAT IOBBIIICHUE TEMIIEPATYPbI
WM CKOPOCTHU BETpA.

N3 Bcero MHOrooOpa3usi 1eHCTBYIOUIMX Ha OPraHU3M HKOJOTMUECKUX (PaKTOPOB OJTHU MOTYT
OBITh BEIYILIMMH, a IpYTHe — COMyTCTBYIOMUMU. [IprueM B pa3nuyHble MEpUO/Ibl B POJIM BEAYILIUX
MOTYT BBICTYNAaTh pa3Hble (akTophl. Tak, A MpopacTaHus 3epHA BEIyLUIMM (aKTOPOM SBISETCS
TeMIlepaTypa, B MEPHUOJ KOJIOIIEHUS W IIBETEHHsS — COJEp)KaHWE BJaru B IIOYBE, BO BPEMs
CO3PEBAHUS — HAJIMYME B [TI0YBE JJOCTATOUHOI'O KOJNYECTBA TUTATEIIBHBIX BELIECTB.

2. Kax eo3nuxatom >xk06uomopgot?

BozneiictBue Ha pa3Hble B CHCTEMAaTHYECKOM OTHOILIEHUM OPraHU3Mbl OJHOTO MU TOTO XK€
KOMILIEKCa 3KOJIOTUYECKUX (PAKTOPOB B TEUEHNE MHOTMX MTOKOJIEHUH BBI3BIBAET y 3TUX OPraHU3MOB
COBOKYITHOCTb CXOJHBIX MOP(OI0ro-puU3n0JOrHUECKUX aJalTallMOHHBIX W3MEHeHUH. Bo3HukaroT
CXOJHBIE TPYIIIIbI OPraHU3MOB, Ha3BaHHBIE KU3HEHHBIMU (hopMaMHU, WM SKOOHOMOphaMu.

OKoOMOMOPpBI — 53TO COBOKYIMHOCTh BHUJOB, HUMEIOIIME CXOJIHBIE (OpMBI pocTa,
OMOJIOTMYECKHE PUTMBI, IKOJIOTO-IIPUCIIOCOOUTENbHBIE OCOOEHHOCTH, MOJIYYEHHBIE B IpOLECCe
ecTecTBEHHOTro 0TOopa. CylecTByeT HECKOIbKO Kilaccupukanuii 53ko0noMop@, KOTOpble CTPOSTCS
Ha OCHOBE JBYX-TpeX Hauboyiee BaXXHBIX XapakTepucTHK. Hampumep, y KUBOTHBIX CHOCOOBI
JOOBIBAaHUS MUIIM U 3aIUTHI OT BParoB, Y PacTeHUH — OCOOEHHOCTH POCTa U MOP(OIOrHYECKOT0
CTpOCHHUSI.

3. Kakosa cmpykmypa sxocucmem?

DKOCHUCTEMBI — UCTOPUYECKH CIOXKUBIINECS B OMocdepe Ha TOW WIIM UHOM TEPPUTOPUU WIH
aKBATOPHUU OTKPBITHIE, HO LIEJIOCTHBIE M YCTOMYMBBIE CUCTEMBI KUBBIX M HEXKHMBBIX KOMIIOHEHTOB
(6roton u OUOIIEHO3).

DKocHucTeMa BKIIIOYAaeT B cedst Ouoyeno3 — pasludHble COOOIIECTBA JKUBBIX OPraHU3MOB
(puTOLIEHO3BI, 3001IE€HO3bI, MUKPOOOIIEHO3bI, MHUKOLEHO3bI), OOBEAMHEHHbIE TPOPUUECKUMU U
IIPOCTPAHCTBEHHBIMU CBSI3SIMH, a Takxke alOuoTuueckue (akTopel cpenbl (KIMMaTUYeCKue,
MTOYBEHHO-TPYHTOBBIE U JIp. YCIOBUS).

buomon — OTHOCUTENBHO OJHOPOAHBIM MO aOMOTHYECKMM (aKTOpaM Cpeabl Yy4acTOK
TEOMPOCTPAHCTBA (CYIIN WJIM BOJOEMA), 3aHATBHIA ONpeNeIEHHBIM OMOIIeHO30M. Mexay OMoTOoIoM



1 OMOLICHO30M IPOMCXOIUT OOMEH BEIIECTB, SHEPruH, HH(POpPMALUU, B3aUMHOE BIMSHUE APYT HA
Apyra.

4. Kakoevl mexanusmol camopeynayuu skocucmem?

DKOCHCTEMBI, B TOM YHUCJIE U OMOT€OICHO3bI CIIOCOOHBI K caMoperyisiuuu. Tak, pacTeHus
IIPOU3BOJAT OPraHUYEcKy0 Maccy (IIPOAYLEHTbI), MX PpOCT PEeryjJupyrT pPacTUTENIbHOSIHbIE
KUBOTHBIC — OHM MOEJAIOT YacTh OMOMAacChl. XHWIIHUKUA U Tapa3uThl PEryJMpyIOT YHUCIEHHOCTh
TpaBosAHbIX. OHU NPENATCTBYIOT 0€3MEPHOMY Pa3MHOKEHHIO PAaCTUTENIbHOSIHBIX ((puTodaros) u
Ype3MEPHOMY BBICIAHUIO PACTUTENBHOCTH. B TO ke BpeMs CHMKEHHE OHOJOTHYECKOU
IIPOOYKTUBHOCTM pPAaCTEHUN BEAET K CHUKEHUIO YMCICHHOCTHM PACTUTCIBHOSIHBIX, S
CJIEIOBATENIBHO U XUIIHUKOB.

B pesynbrare AEUCTBHS CIIOKHBIX MEXaHM3MOB CaMOPETYJALMHM, OCHOBAaHHBIX HA TakK
Ha3bIBa€MBIX "OOpATHBIX CBS35AX" 3KOCHUCTEMBI MOJACPKUBAIOTCS B COCTOSHUM JTUHAMHUYECKOTO
paBHOBecusi — romeocrasza. Kpome Toro, B OuoreomneHosax AeHCTBYeT Takas creuupuyeckas
CUCTEMA pEryjsiluu, KaK MEXBUIOBas CUTHaIM3aLus (ONTHYECKas, 3BYKOBas, J3JIEKTpHUYECKas,
XMUMHYECKas), KOTopasi co3JjaeT BOKPYT OHOIIEHO3a onpeiesieHHbIe "Onosornyeckue nosis".

5. Kakoea mpoghuueckas cmpykmypa éuoyenosza?

buoneno3 npencrabiser U3 ceds OTKPBITYIO CUCTEMY — OH HE MOXET CYIIECTBOBaTh 0e3
MOCTYIUIEHUSI W3BHE COJIHEYHOW »dHepruu. CojHeuHas »>SHEpPrus UCIOIb3YEeTCS 3€JIEHBIMU
pacTeHUsIMHM U B Ipolecce (poTocuHTe3a npeodpa3zyercss B XMMUYECKYIO0 SHEPIHI0 OPraHUYecKOro
BemiecTBa. OpraHu3Mbl CIIOCOOHBIE HCIIOJIB30BaTh HEMOCPECTBEHHO COJMHEYHYIO SHEPTHIO U
peoOpa3oBbIBaTh €€ B JPYrMe BHUJbl SHEPTUU HA3BIBAIOTCS HPOAYLIEHTAMH WM aBTOTPO(aMu.
Taxue opraHu3Mbl COCTaBISAIOT B OMOLIEHO3aX NEPBBIN TPOPUUECKHIT YPOBEHb.

OpraHu3mbl HECIIOCOOHBIE HCIIOJIb30BaTh COJHEYHYIO SHEPrHI0 HEMOCPEICTBEHHO U
noTpelisiIomue ee B NMpeoOpa3oBaHHOM BHUJE Ha3bIBAIOTCS Tereporpodamu. OHH COCTABISIOT
nocienyomue Tpodpudeckre ypoBHu. I'ereporpodsl npencraBieHsl B OMOLEHO3e KOHCYMEHTaMH 1,
2, 3 NOpsAKOB, B 3aBEPLICHHUE NMUIIEBON LIENU — JECTPYKTOPAMU WM PEYLIEHTAMHU.

Penynentsl — 3TO oOpraHusMsbl, IepepadaThIBalOIME MEPTBbIE OCTAHKM >KMBOTHBIX U
pacTeHMii M JKMBYIIME 3a CUET HSHEPTrUU pPa3IoKEeHMs CIO0XHBIX OpPraHWYECKUX BEIIECTB J0
IIPOCTENIINX COEIMHEHUH W HEOPraHMYECKHX BellecTB. B CBOIO odepeab HEOPraHUYECKUE
BELIECTBa, PACTBOPEHHBIE B BOJIE, OTPEOIAIOTCA PACTEHUSIMHU, KOTOpbIE B Mpoliecce (HOTOCHHTE3a
BHOBB 00pa3yl0T OpraHu4eCcKre BEIeCTBa, aKKyMYJIUPYs B HUX COJHEYHYIO SHEPTHUIO.

6. Kakoeo npocmpancmeo 3Kkonozuueckux gpakmopos?

[IpocTpaHcTBO ~ 9KONOTMYECKMX  (akKTOPOB  BKJIKOYaeT B cebs  clexyrolue
KJIacCCU(UKALIMOHHBIE MOJIPa3/IeJIEHUs: dKOTOI, OMOTON, 3KOJOrnYecKasi HUIIA, SKOTUI. DKOTOI —
3TO MecTooOMTaHHEe OMOIleHO3a — BHEIIHHE YCIOBHUA €ro »HW3HU. buorom — ydactok c¢
OJTHOPOJHBIMU 10 JEWCTBUIO SKOJIOTMYECKUX (PAKTOPOB YCIOBUSMHM, SIBISIOLUIUIICS MECTOM
Oo0OUTaHUs KaKOTr0-1100 BUJA paCTEHUI UM KUBOTHBIX.

OKoJjioruyeckasi HUIIAa — O3TO ONPEJCIIEHHOE MECTO, 3aHMMAaeMOe€ OpraHU3MOM,
00yCJIOBJIEHHOE €ro NOTPEOHOCThIO B MHUTAaHUM, TEPPUTOPUH MU (YHKIMEH BOCIPOU3BOACTBA.
TepMuH sKkonoruueckas HMIIA B OTJIMYME OT TEPMHUHA cpela OOMTaHMsA, 0003HAYAIOIIETO JIMILb
MIPOCTPAHCTBO, I/Ie OOUTAET OINpEeIeIEHHBIH BUJ, BKIIOYAET B ce0s Takke Ty (YHKIHIO, KOTOPYIO
BBITIOJHSET BUJ B cpesie oOuTanus. Bunbl, KoTopble 0OMTAIOT B AaHAJIOTUYHBIX YCIOBUAX, 3aHUMAIOT
AQHAJIOTUYHBIE DKOJIOTMUECKHE HHIIM B PA3JIMYHBIX PErHMOHAX, HA3bIBAIOTCSA JKOJOTMYECKUMHU
skBHUBasieHTaMu. Tak, B EBpa3uu npouspacraer B jecax 4YepHUKa OObIKHOBEHHas, a B CeB. AMepHKe
B QHAJIOTMYHOM SKOJOTMYECKON HUILIE — YEPHHUKA OBAIbHOJIMCTHAS.

OKOTHUIl — COBOKYIMHOCTh OPraHM3MOB TOTO WJIM MHOTO BHUZAA, OOJIaJaloOUIMX CBOWCTBAMHU
NPUCTIOCOOTIEHN K TOMY HJIM HMHOMY MecTy oOutanus. Tak, Hepenko MNONyJsiiud BUAA
MO/IPA3ACNAIOTCS Ha CYyONMOMYJISIIIUKM, UM SKOTHUIIBI, MPHUCIOCOOIEHHbIE K OOUTAaHUIO B MECTax C
Pa3HBIMM SKOJOTMYECKUMHU YCIOBUSAMU B IIPEJENIax apeana BUJa.

7. B uem cocmoum 3nepzemuueckan YyHKkuus yHcueozo eeuiecmea ouocgepvi?

OHepreruyeckast (yHKIMS >KMBOTO BellecTBa OMocgepbl cBsA3aHa ¢ (OTOCHHTETUYECKOH
NeSITeNIbHOCThIO 3€JIeHBIX PAacTeHHil, C MpoleccoM MpeoOpa3oBaHUsI KOCMHYECKON COJHEYHOMN



SHEPTrUU B XMMHUYECKYIO PHEpPrHI0 OPraHMYECKOIro BEIIECTBa, €€ IepepaclperesieHueM Mexay
OTJICTbHBIMU KOMITOHEHTaMH OUOCQEpEHI.

VY CTaHOBIIGHO, YTO €XKETOJHO PACTeHUs akKyMymupyroT 1842*10%° k]I sneprum. 3a cuer
3TOM HEPTUU MPOUCXOAIT BCE KUZHEHHBIE Mpoliecchl Ha 3emie. YacTh sHEepruu UAET Ha MPOIECChI
KHU3HECATSIbHOCTU KUBBIX OPraHU3MOB, Apyras 3amacaeTcss B BUAE HUX OuoOMacchl, B Tymyce
MOYBBI, B TOPIOYMX MPUPOJHBIX UCKOMIAEMBbIX.

OIIK-3 Cnocoben co3zoasams u noooeprncusams 6e30nacHbvle yCc108Us 6bINOJHEHUS
nPOU36800CHIBEHHBIX NPOUECCO8

3aoanusn 3aKkpvimozo muna:

1. Kaxas ompacinb 3IKOHOMUKU ABNACMCA CAMBIM KPYRHHIM ROMpPeOumesnem 600ut?

+CeNbCKOE X03AMCTBO

MPOMBINIIIEHHOCTh

HKKX

JIECHOE X035 CTBO

2.Bepno nu ymeepircoenue, umo 6 pesyivmame aHmMpono2eHHO20 6030€licCmeus Ha

ammocghepy npoucxooum maksice 3azpazHenue aumocgepol u cuopocgepvi?

+BEpHO;

HEBEPHO;

YAaCTUYHO BEPHO.

HET MPaBUILHOTO OTBETA

3.Co6oKynnocmp ceoxumuueckux npoueccos, 6b136aHHbIX NPOU3IEOOCHEEHHO -
X034 CMEEHHOU 0eAmeIbHOCMbIO YeN068eKa — IMo

DKOJIOTUYECKHUM KPU3UC

+TEXHOIEeHE3

IKOJIOTHYECKast KatacTpoda

3arpsisHEHUE MPUPOIBI

4. Kakoeo onmumanvHoe cooeprcanue KUcaopooa 6 ammocghepnom o3oyxe?

10 %

16 %

+21 %

30 %

5. Ilymoeoe, mennosoe, ceemogoe, pAOUAUUOHHOE U INEKMPO-MACHUMHOE IO
3azpazneHue

MHIPEJIMEHTHOE

+mapameTpuyeckoe

OHMOLIEHOTUYECKOE

CTallMaIbHO-AECTPYKTUBHOE

3aoanun omkpeimozo muna:

1.Kakoeuvl pe3yiomamul He2amueHo20 AHMPONO2EHHO20 8030€liCHEUs HA noYgy?

Pe3ynpTaToM HEraTUBHOTO aHTPOIIOTC€HHOTO BO3CHCTBUS HA TTOYBY SIBJISTFOTCS:

YHHUUTOXEHHE MOYBBI, TOTEPs IUIOLWAACH MIOAOPOJHON MOYBBI B PE3yJbTATE 3aTOILICHUS
MPU  CTPOUTENHCTBE THUIPOIHEPTETHUCCKUX COOPYKEHHH, CTPOUTEIHCTBO TMPOMBIIICHHBIX
NpEeANPUITHI, HACEIEHHBIX IIYHKTOB, TOPOT U T.1.

Hcromienne moYBbl — CHIDKEHHE MMOYBEHHOTO TUIOJOPOIHS, TO €CTh CHIKEHUE COJIepKaHUs
ryMyca, MUHEPaJIbHBIX JJIEMEHTOB.

Pa3pymenue mouBsl B pe3ysibTaTe BOJHON M BETPOBOM IPO3HUH (CMBIB IIJIOJOPOTHOTO CIOS,
o0Opa3oBaHHe OBParoB M.T.IL.).

3arpsi3HEHUE TIOYBBI  PA3IMYHBIMHA  BEMIECTBAMHU  (XMMHUYECKOE, OMOOPTaHHYECKOE,
PaaOAKTUBHOE).

2. Ilouemy npoucxooum yHuumoxcenue noueot?



YHUYTOXKEHHE MOYBHI CBSI3aHO C XO3SHCTBEHHOW AESITENBHOCTHIO 4enoBeka. Haubomplmue
MOTEPH  IUIOAOPOJHBIX  CEIIbCKOXO3SIICTBEHHBIX 3€MElIb IPOUCXOAAT TMPU CTPOUTEIHCTBE
TUIPO3JIEKTPOCTAHIINM, HCKYCCTBEHHBIX BOJOXpaHwiuil. [lpuyem, Takue AOporocrosiiue
COOpyXeHHsI He Bcerna skoHomuueckn d(ddextuBHb.. Tak, Ha Bonre mocTtpoeHo HeMaio
TUIPOSHEPTreTUYECKUX CTaHIUi, MPU STOM 3aTOIUIEHBI OTPOMHBIE TEPPUTOPUHU ILJIOJOPOIHBIX
3emenb. OMHAKO, YTOOBI THAPOIIEKTpOCTaHIMU padotanu col00% otmadeid ux JOMHKHO OBLIO OBI
ObITh B 2 pa3a MEHbIIIE.

YHUYTOKECHHE TIMOYBBI MPOUCXOIUT TAKXKE IPH CTPOUTEIHCTBE HACEICHHBIX ITYHKTOB
(Meranosucel 3aHUMAaIOT OTPOMHBIE TEPPUTOPUH), 1OPOT, JOOBIUE MOJIE3HBIX UCKOMAEMBbIX.

3. Kakum oopazom npoucxooum ucmouieHue noueut?

HcTomenne 3amaca MUTATENbHBIX BEHIECTB B IOYBE MPOHUCXOJUT B pe3yibTare
HepanuoHanbHOro 3emienenusa. C ypoxaeM CeabCKOXO03IMCTBEHHBIX PACTEHUSI BHIHOCST U3 MOYBBI
3HAYUTENIBHOE KOJIMYECTBO IMUTATENbHBIX 3JeMEHTOB. [IpuueMm, pa3inyHble KyIbTYPbl BBIHOCAT
MUTATENIbHBIC 3JIEMEHTBl C PA3JIMYHOW HMHTEHCUBHOCTHIO. [Ipum HECcOONIOJeHHH CEeBOOOOPOTOB,
JUTUTEIHHOW MOHOKYJIBTYpPE, HEIOCTATOYHOM BHECEHUH B MTOYBY OPraHUYECKUX BEIIECTB HACTYIAET
WCTOIICHHUE MOYBHI.

[ToTeps mmoopoaus MOYBHI B Pe3yIbTaTe CIMUIIKOM MHTEHCUBHOM MUHEpaIU3alluu ryMmyca
MIPOUCXOJUT TP HEONPABIAHHO YaCThIX 00pa0OTKax MOYBHL. VICTONICHWE IIIIOJOPOAUS ITOYBBI
MOKET MPOUCXOJAUTH MPHU IMOAABICHUU aKTUBHOM JESTEIHHOCTH MOYBEHHOM OHOTHI B pe3ysbTaTe
YIUIOTHEHHUSI TIOYBBI, YXYIIIEHUS BOJHO-BO3YITHOTO PEKUMA, 3arps3HEHUSI KCEHOOMOTHUKAMU.

CopepxaHue B IOYBE MUTATEIbHBIX SJIEMEHTOB, TyMYCa MUHEPAJIbHBIX BEIIECTB, CHIKACTCS
P BBIMBIBAaHUH MX TTOTOKAMH BOJIBI, YACTHIIBI TUIOJJOPOIHOM MTOYBBI MOTYT OBITh YHECEHBI BETPOM.
HcTomenne MOYBEHHOTO IUIOJOPOAMS MOXKET MPOMCXOAUTh TPU CHIDKEHUH KOJMYECTBa
PaCTHTEIHLHOTO OTajia B PE3yJIbTaTe Pa3pyIICHHUS €CTECTBEHHBIX (DUTOIICHO30B, 3aMEHE MX JPYTUMU
MeHee MPOAYKTUBHBIMHU.

4. Ilouemy npoucxooum pazpyuienue no4evt?

Pa3pyiienue mouBbl MPOUCXOIUT BCIEACTBUE 3PO3UHU. B MpUpPOAHBIX 3KOCHCTEMaxX MOYBa B
T€UEHUHU OOJIBIIIEH YaCTH T0Jla MOKPHhITA PACTUTEIBHOCTHIO, KOTOPAsi BBIMOIHSIET MOYBO3AITUTHYIO
¢byakuio. Hamzemnass yacTh (UTOIEHO3a 3allMIAeT TIOYBY OT HCCYIIEHUs, Ieperpena,
BbIyBaHUsl. KOpHEBBIE CUCTEMBI pACTEHUM, MEPEIIETAsICh, YXOI TJIyOOKO B TTOUBY, MPEMSTCTBYIOT
BOAHON spo3uu. HopmanbHas (reojoruyeckasl) 3po3us, €CIM U BO3HHKAET B €CTECTBEHHBIX
YCJIOBHSIX, TO TIOJIABIISIETCS BCJIEICTBUE CAMOPETYJIISIIUN TPUPOTHBIX SKOCUCTEM.

YckopeHHas WM aHTPOIIOT@HHAs JpOo3us BO3HUKAET B  arpodKOCHUCTeMax MpH
HEpALIMOHAIBHON XO35MCTBEHHOM JEATEIbHOCTH 4YelOoBeKa. TakK, TMpHU paclallke CKIOHOB,
pa3MelIeHUH PAIOB BIOTh CKIOHA YCHIIMBAE€TCA BOJHAS JPO3Us, MOXKET MPOU30UTH CMBIB
TIJI0IOPOTHOM TIOYBHI WJIM 00pa30BaHUE OBPAroB.

5. Kakue 6uowl yckopenHnas uiu anmponozeHHou 3po3uu nouevl Bel 3naeme?

YckopeHHass WM aHTPONOTEHHAsh dSpO3Usi BO3HUKAET B  arpodKOCHCTeMax IpH
HEepalMOHAIBHON X031 CTBEHHON IEATENBHOCTH YenoBeka. OHa mojpa3aenseTcs Ha:

-BOJTHO-TIJIOCKOCTHYIO — TIOBEPXHOCTHBI CMBIB TIOYBBI, KOTOPBIA TPOUCXOJUT IPH
BBITIA/ICHUY 3HAYUTEIFHOTO KOJMYECTBA OCAIKOB, €CIIM BCIAIIKA MPOU3BEIeHA BI0OJb CKIOHA.

-IMHENHYIO — pa3MbIB NTOYBHI B II1yOMHY, 00pa3oBaHUE OBParos.

-BETPOBYIO — (Heduisiliii0) — BBIAYBaHHWE MEJIKUX YacCTHUI[ MOYBBI BO BpPEMs CHUIBHBIX
MOPHIBOB BETpPAa, MBUIBHOW OypH, KOrja pacrmaxaHbl OOJIBIIME TEPPUTOPUHU JIETKHUX TMOYB 0e3
MIPOBEICHUS IPOTHUBOIPO3ZUOHHBIX MEPOTIPUSITUH.

-HPPHUTAITMOHHYIO — BBIMBIBAHHE TyMyca M JPYTHX MUTATESILHBIX JIEMEHTOB IPH TIOJIHBE.

-IPOMBIIINIEHHYIO — HAapyIIEHUE IMOYBEHHOTO TIOKPOBAa MPU CTPOUTEIBCTBE, JOOBIUE
MOJIE3HBIX UCKOMAEMBIX M TPU MPOKJIAJAKE KOMMYHUKAIHH (JIOpOT).

-a0pasuto — oOpyiieHue 6eperoB pek U JPyrux BOJIOEMOB.

-MacTOMIIHYIO (TPOMOYHYIO) — pa3pyllIeHUE CTPYKTYphl MOYBbI U HApyIIEHHE 3alUTHOIO
PaCTHTENHHOTO MOKPOBA MPHU YPE3MEPHOM BBINIACE CKOTA.



-MEXaHUYECKYIO0 — pa3pyllieHue CTPYKTYPhl OYBHI, €€ YIJIOTHEHUE MPU MPOXOKACHUHU C.X.
arperaTos.

6.Kakue mepot 60pbobl npuMeHaOM 6 60pbOE ¢ YCKOPEHHOU WU AHMPONO2EHH O
Ipo3ueil nouevl?

BcenenctBue yckopeHHoM 3po3un exeroqHo repserca 20-40% ypoxas c.X. KyabTyp. s
YCIIEIIHOM G0pBHOBI ¢ IPO3MOHHBIMU MPOLIECCAMU HEOOXOIUM MPaBHIIbHBIA BRIOOP HANIPABICHUS
3eMJICTIONIb30BAaHHUS B KXKIOM KOHKPETHOM CiIydae, IpaBUIbHAS OpraHU3alls TEPPUTOPUH,
IIPUMEHEHHE [TPOTUBO3PO3UOHHBIX arpOIPUEMOB, CO3/IaHUE BETPO3ALIUTHBIX HACAXKICHUHN U T.11.

Tax g 60psObBI C pa3HBIMH BHIAMU YCKOPEHHOU 3PO3UU TPUMEHSIIOT:

-IIPM BOJHO-IUIOCKOCTHOW M JIMHEMHOM — 3aJICPHEHUE CKJIOHOB, MOCAJKa KYCTapHUKOB,
BCIIAIIKa MOMEPEeK CKIOHA;

-IIPA BETPOBOH — I10CAJKA JIECOIIOJIOC;

-IpU UPPUTALMOHHON — CTPOroe COONIOJCHHE MOJUBHBIX HOPM, CO3/aHHE HEOOXOAMMOIO
YKJIOHA;

-IPU TPOMBIIIJICHHOW — JJIi COXpPAaHEHUS BEPXHEro IUIOJOPOJHOIO CJIOS IOYBBI, €ro
OCTOPOKHO CrpedaroT OyJIbJ03EPOM, a TOTOM UCHOIB3YIOT JIsl PEKYIbTHUBAIIMH 3EMEIIb;

-nipu abpa3uu — 3aKperieHrue 0eperoB BOJOEMOB MOCAIKON KYCTapHUKOB, 3aJCpHEHUEM;

-IpyM NAcTOMIIHOM (TPOIIOYHOM) — peryjiMpoBaHUE BbIIIaca CKOTA, CO3/IaHUE MOIIHOIO
PacTUTENTHHOTO MOKPOBA;

-IpU MEXAHUYECKYI0 —COBMEUICHHE arpOTEXHUYECKUX MPUEMOB, NMPUMEHEHHE MHHUMYyMa
00paboTOK, MO BO3MOKHOCTH TOCaJKa pPACTEHUH, BOCCTAHABIMBAIOUINX CTPYKTYPY IIOYBBI
(MHOTONIETHHE OOOOBBIE TPABBI MJIH TPABOCMECH 31aKOBO-0000BBIE).

7. Kaxoea mokcuunocms msasicenvix memannog?

Tsokenble METAIIBl — 3TO XUMHYECKHUE JIIEMEHTHI, MMEIOIIHE MIOTHOCT 6onee 5 r/cm®. Tlo
CTETeHU TOKCUYHOCTH UX JIETAT Ha 3 Kiacca:

1.0co00 TOKCHYHBIC: KaAMHH, MBIIIBSIK, PTYTh, CBUHEII, CEJICH, IIUHK.

2.Tokcuunsie: 60p, KOOANBT, Me/Ib, MOJIUOACH, HUKEIh, CYpbMa, XPOM.

3.CnmaborokcuuHble: Oapwii, BaHAIHMH, BOIb(paM, MapTraHell, CTPOHIINH.

B Mukpomo3ax 3Tu MeTaibl HeOOXOIMMBI PACTEHHSIM M IPYTHM KUBBIM OpraHM3MaM, Tak
KaK OHM WIPalOT BaXKHYIO poJib B OOMEHHBIX Mpoueccax. OIHAaKO, B BBICOKMX KOHIIEHTpALMIX
TSDKENbIE METaJUIbl 3arpS3HSIOT MOYBHI M OKOCHUCTEMBI B IeoM. OMacHOCTh TSKENbIX METaJIoB
3aKJIFOYAeTCS B TOM, YTO OHHU IJIOXO BBIBOJAATCS M3 OpraHU3Ma, HaKarjuBaloTcs B HeM. OHU MOTyT
00pa30BbIBATH OYEHb TOKCHYHBIE COEAMHEHUS, JIETKO MEPeXOoAsT M3 OAHOM cpeibl B ApPYyryio, He
pasnaratorca. Ilpu 3TOM OHM BBI3BIBAIOT TsDKEJeHIIne 3a0ojeBaHUs, MPUBOJASAIIME YACTO K
HeoOpaTHUMBIM TOCTIEICTBUSIM.

8.Cem onacno npegviuienue @epxHezo nopoz2a Xo03aAUCMEEHHOU eMKOCMU IKOCUCHEM U
ouocgepvr?

EctecTtBeHHbIe SKOCUCTEMBI M OMoOchepa B 11el0M 00JIaJaloT MpPeesbHOM X035 HCTBEHHON
€MKOCTBIO, IPEBBIIIEHUE BEPXHEro IOopora 3TOH eMKOCTHM HapyllaeT yCTOMYMBOCTH OMOTHI U
okpyxaromen cpeabl. Eciau ke mpenen XO3sIICTBEHHOM €MKOCTH HE MPEBBIIIAETCSA, TO 3€MHbIE
9KOCUCTEMBI, coriacHo npuHuuny Jle IlaTtenbe, BoccTaHaBIMBAKOTCS, COXpaHss YCTOHYMBOCTB.
CrocoOHOCTh BOCCTAaHOBJIEHUSI 3aMETHO DPA3JIMYaeTCsl MO MPUPOAHBIM 30HaM B 3aBUCUMOCTU OT
MIPOYKTUBHOCTH OMOTHI (B yCTHIHSIX — HAUMEHBIIIAs, B Iecax — HAUOOIbIIIas);

[IpeBbllIeHrE BEpXHEro NOpora XO3SAWCTBEHHOW €MKOCTH NPHUBOJHUT K Pa3MbBIKAHHUIO
KPYroBOpPOTOB OHOTI€HOB, NPEBPALCHUIO CaMOi OHOTHI B MCTOYHHUK 3arps3HeHus (BbIOpoOC
JTMOKCUJIA YTIIEPO/a, PAaCTBOPUMBIX COSIMHEHHI a30Ta U (pocdopa) u nedopmarnuu oKpyKaromein
CpEIbl.

Hapymenust oxpyxatomieil cpeapl BeAyT K M3MEHEHHMIO SKOJOTMYECKMX HHIL, a
CJIEOBATEIBHO K pacliay T€HOMOB UM MCUE3HOBEHUIO MHOTMX BUAOB OopraHnu3moB. He uckiroueHo,
YTO TMOJOOHBI MEXaHW3M JEHCTBYET M OTHOCHUTEIBHO YEJIOBEKa, KOTOPHIH pa3pyliaeT CBOIO
9KOJIOTMUYECKYIO HUIIY, 3arPsI3HAET €€ OTXOJaMH X03HCTBEHHOU JESATEIBHOCTH.



['maBHasi 3amaya 4YenOBEYECTBA COCTOUT B TOM, YTOOBI COXPAaHUTh U BOCCTAaHOBUTH
€CTECTBEHHbIC COOOIIECTBA OPraHM3MOB B TaKUX MaciuTabax, KOTOPHIC IMO3BOJIST BEPHYTHCS B
npeneiabl  XO3SMCTBEHHOM eMKOCTH Ouocdepsl B 1enoM. Toiabko TOraa MpeKpaTUTCS
Tpanchopmanms okpyxKaromiei cpeapl U Oyaer odecneveHa ee cTabuIbHOCTh

9. Kakoeévl ucmounuku 3acpsA3HeHue NOYEbl, CEA3AHHBIE C CEl1bCKOXO3AUCHEEHHBIM
npouszeoocmeom?

3arpsi3HeHUE TOYBBI CPEICTBAMHU XHUMHU3AIMU CEJIbCKOTO XO3SHCTBA MPOUCXOAUT MpU
HECOOJIIOJICHUH HOPM HMX BHECEHHS, PEriaMeHTOB, HENPAaBUIHHOM XPAaHEHHH U TPAHCIOPTHUPOBKE.
W3 no4Bbl KCEHOOMOTUKH MOMAAI0T B PACTEHUS, OPTraHU3M KUBOTHBIX U YEJIOBEKa, IJI€ OKa3bIBAIOT
TOKCUYECKOE, KOHLIEPOT€HHOE U MyTareHHOE JAEHCTBHE.

buooprannueckoe 3arpsi3HeHUE MOYBBI IPOUCXOAUT MPH MOMNaJaHUU B HEe CTOKOB ¢ (depwm,
HEUYUCTOT, TEJIbMUHTOB, MATOTCHHBIX MHUKPOOPraHM3MOB M HMX TOKCHMHOB U T. 1. CTOKH C
KUBOTHOBO/JUYECKHUX KOMIUIEKCOB BBI3BIBAIOT HUTPATHOE M MHUKPOOHOE 3arps3HEHHE IOYBBI,
BO3MOXXHO TaK)K€ 3arps3HEHHE TeIbMUHTAMM. BbIpalieHHas Ha TakuX [OYBaX pacTUTENbHas
MIPOYKIIHS MPEACTABISET OMACHOCTD sl 3JI0POBbSI YEJIOBEKA.

10. Kakoebt ucmounHuku paouoakmueno2o 3azpsa3Henue nougl?

OnHuM 13 OMAacHEHIINX 3arps3HeHUI SBJSETCS palOaKTUBHOE. PaquoOHyKINIbI TONaaloT
B OKPY>KaIOIIyI0 Cpely, B TOM YHCJIC U B MIOYBY IIPU UCIIBITAHUH SIZICPHOTO OPYXKHUS, C IPEATPUITHI
aTOMHOI SHEPreTHKH, MpHU JA00bIYEe YPAHOBOTO CHIPhs WK IepepaboTke oTpaboTaBIIEro SAEPHOTO
toruiBa. OcoOyl0 ONAacHOCTb NPEACTABJIAIOT KPYIHbIE pPAaJUAlMOHHbIE aBapuM B AaTOMHOMU
MIPOMBIIIIJICHHOCTH U siiepHOi sHepreTuke (aBapus Ha HOxxnom Ypane B 1957 r, B YiiHickeiine B
Anrnuu B 1957 r., Ha UepHOOBUTECKOM aTOMHO# 3nekTpocTaniiuu B 1986 r, na ®ykycume 2011rt.).

PannoakTuBHOE 3arps3HEHHE HEBO3MOXKHO TIIOYYBCTBOBaTh OPraHOJENTHUYECKH, OHO
COXpaHsieTCA Ha OYEeHb JUIMTEIbHBIA CpoK. Tak, nmepuoj noiypacnajga paguoHYKIHI0B COCTaBIISET
cTojeTus. PaiMoOHyKIMIBI HEBO3MOXKHO JIOKAJIM30BaTh, OHU JIETKO MepeMelarTcs B Ouocdepe.
[lonanass B OpraHusM *HUBBIX CYIIECTB, B TOM 4YMCJI€ U YEJOBEKa PaJUOHYKJIHJbI 00JydaroT €ro
U3HYTPH.

11. Kaxogo énuanue 3azpasnenuil Ha dHcugoe éeuyecmeo skocucmem?

HeratuBHble TOCNENCTBUS 3arpsA3HEHUI MOXHO MPOCIEIUTh IO COCTOSHUIO TOYBBI U
MMOYBEHHON OMOTHI. Tak, YCTAaHOBJIEHHO, YTO YHMCIIO JIOXKJEBBIX YEpBEH B MaXOTHOM CJIO€ MOYBBI
3aBUCHT OT ONW30CTH HCTOYHUKAa BbIOpocoB. Ha paccrossuum g0 600 M 1M0XIeBble YepBU B
MIaXOTHOM CJI0€ MPAaKTHUYECKU OTCYTCTBYIOT, a B paauyce 1500 M KX UYHCIEHHOCTh 3HAUYUTEIBHO
HIKe (POHOBOH.

[TpooyKTUBHOCTh arpodKOCHUCTEM TaKKe€ 3aBHUCUT OT CTENeHW 3arpsizHeHus. Tak,
YpOXKalHOCTh OCHOBHBIX C.X. KYJbTYp, NMPOU3PACTAIOIIMX HA PACCTOSIHUM 2-3 KM OT MCTOYHHKA
BpEIHBIX BBIOPOCOB CHIDKanach Ha 15-38%, a Ha paccrosHuu 5 kM — Ha 8-19% 1o cpaBHEHHIO C
YPOXKANHOCTBIO TEX K€ KYJIBTYp Ha HE 3arpsi3HEHHOM TEPPUTOPHUH.

[IpoyKTUBHOCTh KWUBOTHBIX MHUTAONINXCS 3arpsS3HEHHBIMU KOPMaMH TOXE 3HAUYUTEITHHO
cHmkaetrcs. Tak, KOpOBbI NMUTAaBIIMECS 3arpsi3HEHHbIMH KopMaMu Ha 20% CHMXald yJI0M, 1O
CPaBHEHHUIO C JKUBOTHBIMH, MOJyYaBUIMMH YHCThIE KOpMa. 3arpsi3HEHHbIE KOpMa CIOCOOCTBOBAIN
CHIDKEHHIO ITPUPOCTA MACCHI KPYITHOTO poraroro ckota Ha 19-37.5%.

12. Kak npoucxooum npucnocooienue pacmeHuil K RPOMbLULIEHHbBIM MOKCUKAHMAM?

YcTaHOBNIEHO, YTO pACTEHHs] CIIOCOOHBI BHIPA0ATHIBATH YCTOWYUBOCTH K CIEIYIOIIMM
sarpsizautTersiM: O, SOz, NO.. Tak, o0paboTka MPOPOCTKOB COU CIAOBIMH KOHIICHTPAIUSIMH
pacTBOPOB 3arps3HUTENEH, MO3BOJIET MOJYYUTh OOJiee YCTOHYMBBIE K BO3ACHCTBHIO JaHHBIX
3arpsi3HATENE pacteHus. [Ipu cOBMECTHOM BO3IEMCTBUM HAa PACTEHUS OKCHIOB a30Ta U CEPHI B
HUX HaKaliuBaeTcs a0CIu30Basi KUCIOTa — TOPMOH TOKOsA. AOCIM30Bas KHUCIOTa TOBBIIIAET
3aCyXOyCTOMYMBOCTh PACTCHUI, IMMYHHUTET K OOJIC3HSIM.

Bricie pacreHuss crmocoOHBI TOTJIONIATh W YTHIW3UPOBATh HAmMOOIEe TOKCHYHBIC
opraHuyeckue uHrpeaueHtol. [IpucnocoOneHne pacTeHHi K TNPOMBIIIJICHHBIM TOKCHKaHTaM
MIPOUCXOJIUT CIEIYIOIIUM 00pa3zoMm:



1. Kcepodutuzauus — yToONIIEeHHE KYTHKYJbI, YBEIUYEHHE KOJMYECTBA BOJIOCKOB Ha
opraHax pacTeHH, T.e. CHUKEHHUE CKOPOCTH MOCTYIUICHUSI TOKCUKAHTOB U X KOJMYECTBA.

2. DOu3MONIOTHYECKHe MPUCIIOCOOJICHNUS — aKTHBHU3alUsl CUCTEMBbI 00e33apakuBaHMUs,
HAKOIUICHUS] TOKCHUYECKHUX BEIIECTB, UCIIOJIB30BAHUS UX B OOMEHHBIX MPOLECCAX WIH YAAJICHHE HX
U3 OpraHu3Ma pacTeHuM.

3. EctectBeHHBIi OTOOp, HAmpaBICHHBI Ha MOBBIIIEHHE YCTOMYMBOCTH pACTEHUH K
3arpsI3HUTEIISM.

13. Kaxosa knaccugpuxayusn 3azpsaznenuii Cmaonuykozo u Poouonosa?

Haubonee monHOW Ha CerogHSAIIHMNA JieHb sBIseTcs Kiaccudukanus CTaJIHUIKOTO U
PonnonoBa (1988 1), ocHoBaHHast Ha cucTeMHOM mnozaxone. CoriacHO 3TOH Kiaccudukanuu
3arpsi3HEHUs] OBIBAIOT: WHTPEAUEHTHBIC, MapaMeTphueKkue, OWOIICHOTHYECKHEe M CTalMaJIbHO-
JeCTpyKTUBHBIC. IHTpeIMeHTHOE 3arpsi3HEHNE — 3TO COBOKYITHOCTH BEIIECTB, MPHCYTCTBYIOIIUX B
OHMOreoleHO3e YYXKEPOAHBIX €My HIM B KOJIMYECTBaX IPEBBIINIAIONINX ECTECTBEHHbINH (DOH.
[TapameTpuueckoe 3arps3HEHHE — 3TO HM3MEHEHHE KayeCTBEHHBIX MApaMETPOB OKpYKaIOIeH
MPUPOAHON cpenbl. buolneHoTHYecKoe 3arpsi3HEHUE — 3TO HETaTMBHOE BO3/CWCTBHE HAa COCTaB U
CTpYKTYypy OmoreHo3a. CranuaabHO-AECTPYKIIMOHHOE 3arpsi3HEHHE — HapylleHHe B Mpolecce
MIPUPOAONOIB30BaHUS JTAHIIIAPTOB U IKOJIOTUYECKUX CUCTEM.

WHrpemmenTHOe — TPOAYKTHI CTOpPaHHS HMCKOMAEMOTO TOIUIMBA, OTXOJbl XHMHYECKHX
MIPOU3BOJICTB, METAILTYprun, HePpTeq00bIun U HeTenepepadOTKH, MIAXTHBIE OTBAJIBI M TEPPUKOHBI,
MECTULUABI U yI0OpeHusi, aBapuitHbIe COPOCHI B aKBATOPHSIX, OTXO/IbI MUIIEBOH MPOMBIIUIEHHOCTH
u ¢epM (KUBOTHOBOIUYECKHUX ), OBITOBBIE CTOKH U MYCOP, MUKPOOHOIOTHYECKHE MTperapaThl.

[TapameTpuueckoe — IyMOBOE, TEIUIOBOE, CBETOBOE, PAAMALIMOHHOE, JIEKTPO-MarHUTHOE.

buoneHotnyeckoe — HapylieHue OalaHca TOMYNALUN, Ciy4aiiHas W HampaBlIeHHAs
WHTPOIYKIMS M aKIMMaTU3alusl BUAOB, HEPETyIUpyeMblii cOOp, OTIIOB, OTCTpEN, OPaKOHBEPCTBO,
MIepenpOMBbICEIT, KOMIUIEKCHBIN (haKTOp OECIOKONCTBRA.

CranuanbHO-IECTPYKTHBHOE — 3PO3UsS MOYB, OCYIICHHE 3eMelb, ypOaHH3alHs, BHIPyOKa
JIECOB, JIECHBIE TMOXKaphl, 3aperyJupOBaHHE BOJOTOKOB, KapbepHas pa3paboTKa HCKOMAeMBbIX,
CTPOUTENBCTBO JOPOT U T.II.

14.Kakoewt nocneocmeus Anmponozennoe go3oeiicmeue na ouocgepy?

AHTpOIIOT€HHOE BO3/IeHCTBUE Ha OMocdepy MOKHO CBECTH K 4 OCHOBHBIM (popmam:

- U3MEHEHHME CTPYKTYphl 3€MHOW MOBEPXHOCTH, IMpPHU 3TOM IPOUCXOIUT paspylleHUe
MIPUPOJHBIX DKOCHUCTEM, CO3JaHHE HMCKYCCTBEHHBIX arpOdKOCHCTEM, BOJOXPAHWIHII, U3MEHEHUS
peKkuMa MOBEPXHOCTHBIX U MO/A3EMHBIX BOJI, CTPOMTEILCTBO HACEIEHHBIX TYHKTOB U T.1.

- W3MEHEeHue coctaBa Ouochepbl, 3TO - J00bUA TOJIE3HBIX HCKOIMAEMBIX, BBIOPOC B
OKPY’KaIOIIyI0 Cpely pa3iIMYHBbIX OTXO/0B HMPOMBIIIJIEHHOTO MPOU3BOJICTBA U JIp. 3arps3HUTENCH,
HapyIIeHHE MTPUPOTHBIX KPYTOBOPOTOB BEIIECTB

- U3MEHEHME OSHEepreTMyYeckoro OanaHca, TO €CThb HapyllleHHe TeIUIoBoro OanaHca B
atMocdepe 3emin, ri1006anbHOE MOTEIIEHNE

- U3MEHEHHE COCTaBa OMOTHI, ITO - HUCTPEOJIEHNE HEKOTOPHIX BHUJIOB JKUBBIX OPraHHU3MOB,
CO3JIaHME HOBBIX TIOPOJ] )KUBOTHBIX, COPTOB PAacTEHHH, ITAMMOB MUKPOOPTaHU3MOB, HHTPOLYKITUS
BUJIOB Ha HOBBIE MECTa OOUTAHUS.

15. Kaxosa ponv noocgheput 6 pewrenuu 3xon02uveckux npoonem?

s BbIOOpa COOTBETCTBYIOIIEH CTpAaTerMd B PELICHUH MPOOJIEM OKPYKAIOLIeH cpeabl
Ba)XKHO 3HATh, YTO OIMACHBIN TOPOT YK€ MEPEiIeH, a UCIIOIb30BaHUE OJHUX TOJBKO XO3SHCTBEHHBIX
U TEXHOJOTHYECKHX MeToA0B ManodddextuBHo. Heobxoammo obecrneuuTh CTAOMIBHOCTD
ouocdepsl s coxpaHeHus: tuBmiM3anuu. Axagemuk H.H.MowuceeB paccmaTpuBan mnepeBoj
6uocdeps! B Hoochepy B KauecTBe TapaHTa BbDKUBaHM uenoBedecTBa. B.M. BepHanckuil B craThe
"Heckonbko cimoB o HOochepe" mucan, yto buocdepa mepexoauT B HOBYIO CTaaWi0 — HOochepy
(OykBanpHO "MbIcnsmas oOosiouka" miam "cepa pasyma'), Ui KOTOpPOH XapakTepHa TecHas
B3aMMHOCTB 3aKOHOB IIPUPOJIBI C 3aKOHAMH MBIIUICHUS M CONMAITbHO-YKOHOMHUYECKAMH 3aKOHAMH.

Hoocdepa — Beicmiast cragust pa3Butus Ouocdepsl, 11 KOTOPOH XapakTepHO COXpaHEHUE
BCEX €CTECTBEHHBIX 3aKOHOMEPHOCTEH, MpHCymuX Ouocdepe, Mpu BBICOKOM YPOBHE DPa3BHTHS



MPOM3BOJUTENBHBIX CHJI, HAyyHOM oOpraHu3aluyd BO3JCHCTBHS O0IlecTBa Ha MPUPOLY,
MaKCHUMaJbHBIMA BO3MOXKHOCTSIMH OOIIECTBA YAOBIETBOPATH MaTepuaibHble U KYyJIbTYpHBIC
notpedbHocTH yenoBeka. Hoocdepa — 3To HOBOe cocTosHue O6uocepsl, e CIUBAIOTCS BOEIUHO
pa3BuBalomIeecs OOMIECTBO M MPHUPOJHAs Cpela, MEeperuIeTaloTCsl 3aKOHBI KUBOW M HEKHUBOM
MIPUPO/IbI, 0OIIECTBA, MBIIIUICHHUS.

HemanoBaxkHblii BKJIaJ B CO3JaHHE HOOC(EpHl JOKHA BHECTH KOpPEHHAs MepecTporKa
arpo3KOCUCTEM HAa OCHOBE MPHUHIIMIIOB SKOJIOTMYECKOTO 3EMIIECICIIHS.

IIKoc -1 Cnocoben pazpabomams cucmemvl MEPORPUAMUILL RO RPOU3EOOCHIEY
nPOOYKYuU pacmeHueso0cmea

3adanun 3aKpvimozo muna:

1. Obonouxa 3emnu, obpazyemas noueHHbIM NOKPOBOM, HA3bIEACHICS

3€MHOM KOpOH

auTocdepoit

ouochepoit

+memocdepoit

2. 98% om ob6vema cudpocghepul 3anumarom

JeAHUKA

peKu u o3epa

+MOpPS 1 OKEaHBbI

MIPECHBIE BOJIBI

3. Kntoueean ponw 6 Kpyzoeopome azoma npuHadiexcum

KUBOTHBIM

pacTeHusIM

YeNOBEKY

+MHKpPOOpPraHHU3MaM.

3aoanus omkpwimozo muna:

1. Kak nposenaemca mMoHOOOMUHAHMHOCY 0CHCMEUA IKOI02UYECKUX (haKkmopoas?

Monoodomunanmnocme TIPOSIBISETCSA, KOT/Ia OAMH U3 (PAKTOPOB, HAXOAACh B MaKCUMyMe
WIM MHHUMYME TIOJIaBisieT JIeHCTBME BCEX OCTalbHBIX (PAKTOPOB, BBICTYNaeT B POJHU
aumuTHpytomero. Takum 00pa3oM, JUMUTHUPYIOLUN (QakTOp BBIAENASICH U3 COBOKYIHOCTH
9KOJIOTUYECKUX (PAKTOPOB CTAHOBUTCS OrpaHUMUYUBAIOIINM >KU3HEACSATEIbHOCTh OpPraHu3Ma.

[lepBoHavasbHO 3aKOH JIMMHUTHpYIomEero ¢akropa Obul CHOPMYIUPOBAH KakK ' 3aKOH
muHumyma" 1O.JIubuxom B 1840 r, W rimacui, 4TO HNPOAYKTHBHOCTH C.X. KYJIbTYp 3aBHUCHT OT
MUTATEJIbHOTO 3JIEMEHTA, HAXOJAILIErocss B MUHUMYME IO CpaBHEHMIO ¢ apyrumu. [lozgHee sToT
3aKOH ObLT UCTONKOBaH Oojee mupoko @.biskmanoM (B 1909 1), kak ¢dakTopsl HaxoJdIuecs B
JaHHBIX YCIIOBUSIX B MHUHHUMYME OCOOEHHO OrpaHMYMBAIOT BO3MOXXHOCTH CYIIECTBOBAHMUS
OpraHu3Ma, HECMOTpPsl Ha ONTUMallbHOE coueTaHue aApyrux ¢akropos. B.Ilendopa B 1913 r.
JIOTIOJIHAJI 3TOT 3aKOH BBEIS IOHATHE MaKCUMyMa JIMMUTHPYIOIIEro (akTopa: YCIEIIHOCTb
KHU3HEIEATENbHOCTH OpraHu3Ma OrpaHMYUBAETCs HKOJOTHUYECKUMHU (aKTOpaMHu, HaXOJAIIMMUCS B
MUHUMYyME WJIU MakcuMyme. Tak, CIMIIKOM HM3KHE, TaK W CIMIIKOM BBICOKME TEMIIEpaTypbl
HEeOJIaronpuATHBI JAJIS POCTAa U Pa3BUTHUS PACTECHUMN, TOCKOJIBKY IMpolece pOTOCHHTE3a, T.€. CHHTE3a
OpPraHNYECKOTO BEMIECTBA ONTUMAIBHO HeT pH Temrepatype 20-25°C (y s6monn), a mpu 30-35°C
y’K€ UHTHOupyeTcs pocT U T.1.

2. Kakoegul ceoiicmea sxocucmem?

DKOJIOrHYecKre CUCTEeMBI, Noydas sHepruto oT CoJjHIa, CIoCOOHBI HaKarMBaTh ee. OHU
o0jasal0T BHEUIHUMH M BHYTPEHHUMH KPYroBOPOTaMH BEIIECTB, CIIOCOOHBI K CaMOPEryJsiuu
MPOIIECCOB. 3amachl OMOTEHHBIX 3JEMEHTOB, U3 KOTOPBIX COCTOST Tejla JKUBBIX OPraHU3MOB, HE
O0esrpaHuYHbl. JIWIIL DKOCHCTEMHBIM KPYrOBOpPOT NPUIAET O3TUM JJIEMEHTaM 'CBOWMCTBO
O0eckoHeuyHOCTH'", 4YTO HEOOXOAMMO JuId MNpoJOoDKeHUs  ku3HH. CojHeuHas dHeprus
aKKyMYJIUpYyeTCsl aBTOTpOopamMH B BHJI€ XUMHUUECKON SHEPTUU OPraHMYECKOIro BEUIECTBa.



['erepoTpodHBIC OpraHU3MBI OJYYAOT SHEPTHIO C MUIIEH. Bece KuBbIe CylecTBa CBSI3aHbI
MeX1y co00# PHEPreTHUECKUMU OTHOIIEHUSIMU, T.K. OJJHU OpPTraHU3MbI TUTAIOTCS APYTUMHU, CAMH B
TO XK€ BpeMmsl SIBJISIIOTCS MuIlei ams TpeThux. [Ipuuem numib He3HAuMTENbHAsl YacTh YCBOCHHOM
MUY WIAET Ha MIPUPOCT MAcChl CaMOro OpraHu3Ma. bosplas yacTh palyoHa pacxolnyercs Ha
nojep>kaHue MeTaboIMYeCKUX MPOLIECCOB, T.€. 0OMEHAa BELIECTB (3aTpaThl HA JbIXaHHE).

DKOJIOTHUYECKHE CHCTEMBI CIIOCOOHBI JITUTENHLHOE BPEMsI COXPaHATh TOMEOCTa3, 001agaroT
IJIACTUYHOCTBIO U YCTONYHUBOCTBIO.

3. B uem 3axknwuaemca OKUCIUMENbHO-60CCMANOBUMENbHAA (QYHKYUA HCUBO20
eeuwgecmea ouocghepor?

OKHUCIUTENBHO-BOCCTAHOBUTENbHASL (DYHKIUSL KHBOTO BelecTBa OGHOchepbl 3aKIOYAETCS B
XUMHUYECKOM  MPEBPALlEHUH  BELIECTB B  pe3yibTare  IMPOXOXKICHUS  OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLIUH.

B mouBe, Bome u BO3Iyxe 00pa3zylOTCs OKHUCIBI, CONU W Jp. BemiecTBa. DopmupoBaHue
MKEJIE3HBIX U MAapraHUEBbIX Py, U3BECTHIKOB CBS3aHO C JEATEIBHOCTHIO MUKPOOPTaHU3MOB.

Ob6orarienue atMochepsl 3eMiM  KUCIOPOJOM MPOM30ILIO Ojaromaps MOSBICHUIO
okuciAlImuX Oakrepuil M 3eneHbIXx pacteHuil. [losBieHne aHa’pOOHBIX  OPraHU3MOB
CHoCcOOCTBOBAJIO MPOTEKAHUIO BOCCTAHOBHUTENBHBIX peakiuii B mpupone. Tak oOpasoBaiuch
BOJIOPO/I, OKHUCJIIBI 230Ta U CEPHUCTHIX METAJJIOB, CEPOBOJOPO]I, METAH U T.JI.

4. Kaxoea ponb KoHyenmpayuoHHoil YyHKUuUu Hcueozo eeujecmea ouocgepot?

KoHnnenTpanuonHas (yHKIMS XKHBOro BemiectBa Ouochepbl COCTOUT B TOM, UYTO OPraHU3MBI
CIOCOOHBI M3BJIEKATh M3 OKPYXAIOIIEH Cpelpl U HaKaruIMBaTh OMOTeHHbIE AyeMeHThl. Hampuwmep,
MOPCKHE BOJOPOCITH KOHIEHTPUPYIOT O/, TUATOMOBBIE BOAOPOCIIHU U 37IaKU — KPEMHUH, (PHATIKK —
LUHK U T.J.

MHorue Buabl OakTepuil, OTHOKIETOYHBIX OPraHU3MOB, BOJAOPOCIEH, paCTEHUN U KUBOTHBIX
CIOCOOHBI HAKAaIUIMBAaTh U BBIACNATH COJIM KajbIlUs B HEPACTBOPUMBIN ocalok. B pesymbTare,
mocjae WX OTMHpaHHA OOpPa3yIOTCS 3aJIeKH H3BECTHSIKOB, Mena Ty(hOB, KOTOpBIC SBISIOTCS
TMIOJIE3HBIMU CKOTIAEMBIMH U HUCIIOJIb3YIOTCS YETIOBEKOM B MPOU3BOICTBEHHOM JIEATEIHHOCTH.

5. Kak ocywecmenaemces ungpopmayuonnas yukyus Hcueozo eeujecmea ouocgepuvr?

Wudopmanmonnass (yHKIMS IKHBOro BemiecTBa OHOchepsl COCTOMT B  HAKOIJICHHH,
COXpPaHEHHH M Tepeladye MOJEKYISIpHOM (TeHEeTHYEeCKHil KOJ, BeUIeCTBAa-peryisiTopbl), U
CUTHaJbHOW (B TOM 4MCJI€ HEPBHOW M HWHTEIIEKTyaldbHOW) WHGOpMaIUU, HEOOXOAUMOU s
CYLIECTBOBAHMSI BUJIOB U MOJIEPKaHNS PAaBHOBECHS B SKOCUCTEMAX.

B camom snemeHTapHOM BHAE MH(DOPMAIMOHHYIO (YHKIIUIO OCYIIECTBISIOT BCE YKUBBIC
OpraHu3MBbI TepeiaBasi MOTOMCTBY CBOIO HaciencTBeHHyro uHbopmarnuio B Buae JJHK wm PHK, a
TaK)Ke BBIIETSISL pA3TUYHbBIE BELIECTBa-perysiTopsl. Hampumep, heppoMoHbBI, KOTOPEIE MOTYT OBITH
CIIEJIOBBIE, arperalioHHbIe, MOJIOBbIE U T.II. 00YCIIAaBIMBAIOT OINpPEAEICHHOE MOBEACHHUE Y 0co0ei
CBOETO BHJIA.

Y BBICOKOPA3BUTHIX OPraHU3MOB CYIIECTBYET OoJiee pa3BuTasi UHPOpPMAIIMOHHAs CUCTEMA B
BUJIE TIOBEACHUYECKUX W 3BYKOBBIX CHUTHaNOB. Camoi CIoXKHOM WH(GOPMAIMOHHONH CHUCTEMOM
I0JIb3YETCs YEIOBEK (pedb, MMCbMO, UHTEPHET U T.1I.).

6.Kaxoea ponv Kpy2o6opomom 6uozenos ¢ ouocghepe?

[Tox xpyroBopoToMm OHMOTreHOB B OMoOcdepe MmoapasyMeBalOT MHOTOKPATHOE y4acTHE UX B
nporieccax, MpoTeKarmx B armochepe, mutocdepe, ruapocdepe, B T.4. B T€X UX CIOAX, KOTOpPHIE
COCTaBISIIOT Omocdepy mianersl. KpyroBopor OMOreHOB MpeAcCTaBisieT co00N B3aUMHBIN OOMEH
XUMUYECKUMH 3JIEMEHTAMU MEKy KOMIOHEHTaMU YKOJIOTHYECKON CUCTEMBI.

Bo3HUKHOBEHHE TAaKOro YHHUKAJIBHOTO IPUCHOCOOJIEHUS B MPUPOJIE CBS3aHO C TEM, YTO
MOCTOSTHHOE HECOOTBETCTBHE MEXKYy MOTPEOHOCTSIMH JKUBBIX OPTraHU3MOB U HAJTMYHEM JIOCTYITHBIX
MUTATENIbHBIX BEIIECTB OOYCIOBUJIO HEOOXOAMMOCTh MOBTOPHOIO HCIOJIb30BaHUS OMOT€HOB IO
TUIIy KpyroBopoTa. EKerogHo B TakoM KpyroBopoTe 3aAelcTBoBaHO npumepHo 480 mupa. T
BELIECTB.

Bce BemiecTBO Halel MmiaHeThl BOBIEYEHO B HEMPEPHIBHBIN KPYTOBOPOT, YTO 00ECIIeUnBAET
JUIAIIUECS MUJUIMOHBI JIET ACCUMWISILIMOHHBIE MPOIECCHl HEOOXOIUMBIMH  XMMHYECKHUMHU



aneMeHTaMu. YToObI KHU3Hb Ha 3emile He IMpeKpallanach, JTOJKHBI MPOUCXOAUTH HENpEepPbIBHbIE
XUMHYECKHE TPEBPAIEHUSI KUBOTO BEIIECTBA, TO €CTh BEIIECTBA, HCIOIH30BAHHBIC OJHUMU
OpraHu3MamH, JOJDKHBI MepexoauTh B (QopMy, yCBOSEMYIO [UIsl APYTUX opraHu3moB. Takas
[UKIMYEeCKas: MHTpAalys BEIMECTB M XUMHUYECKHMX JJIEMEHTOB TPOMCXOAUT TOJIBKO TIpU
oIpesieNIeHHBIX 3aTpartax nocrymnatomuieii ot ColHIa YHEPruu.

7. Kakoeo 3nauenue 6epmuKyismypul u 00xc0esvix uepeei é duoyenose?

BepmukynbTypa sBisS€TCA CIOKHBIM OHOLEHOTUYECKUM COOOIIECTBOM, OTPaHHUYEHHBIM
orpeieNiecHHbIM OMOTOIMOM B COCTaBe KyJIbTypHOTO nanamadTa. [louBeHHas Ouora mpeacTaBieHa
31eCh  HECKOJNbKMMM THUIAMH Tpynn  OECHO3BOHOYHBIX:  KOJOBpaTKaMH, HEMaTOJaMU,
SHXHUTPEUJaMH,  KOJbUaTBIMA U JOKICBBIMH  4YepBAMH.  Bexymiee  3HadueHue B
O4YBO00OPa30BaATEILHOM IpOLIECcCe, B MOAAEPKAHUU IIOIOPOAMS MOYB UMEIOT JIOKIEBbIE YEpPBU,
OOJIBIIMHCTBO KOTOPBIX OTHOCUTCSA K cemeiicTBy JtomOpunma (Lumbricidae), o0beaunstomemy
okoJio 180 BuIOB.

JlokeBbie YepBH — ITO CaMble KPYITHbIE OOUTATENN MOYB cpean OeCro3BOHOYHBIX. Ha mx
JIOJII0 MIPUXOJUTCS HE MEHee MOJOBHHBI BCell OrMoMacchl MmouBbl. Tak, B Jiecax 4epBU COCTABISIOT
50-72% Bceit mouBeHHOM OMoMacchl. CpeqHuid pa3mMep JA0KIEBOTO YepBs B HAILICH 30HE COCTABIISICT
9-13 cm, a Ha KaBkase oOHUTarOT YepBH JUIMHOU 110 45 cM. Uem OoJibliie J0KIeBBIX YepBEl 0OMTaeT
B [IOYBE, TEM OHA IIOOPOJHEE, OOraue ryMyCcOM.

JlokieBble YepBU CIIOCOOCTBYIOT MEPEMEIINBAHUIO U PA3PBIXJICHUIO MOYBBI, HAKOIJICHUIO
OpPraHMYECKUX BEIIECTB, O0pa3ymoIIUX TyMYC, YIIYYIIAIOT BOJHO-BO3IYIIHBIC CBOMCTBA ITOYBBI,
YCUIIUBAIOT MTPOLIECCHI TyMYyCO00pa3oBaHusl, HUTPpU(UKAIIMKA U aMMOHU(DUKAIIIH.

IIKoc -2 Cnocoben ynpagnams peanuzayueii mexHo102u4ecko2o npoyecca
npou3600cmea npoOyKuuu pacmenuesoocmea

3aoanusn 3aKkpvimozo muna:

1. 3nauenue 030106020 cnos onsa d6uocghepvl 6 mom, umo oH no2nouiaem
uH(ppaKpacHoe U3ITyUeHHE

PEHTI€HOBCKOE U3ITyUYCHHE

+ynbpTpaduoneToBoe U3MyYEHHE

BUJIUMEINA CBET

2. Ilpu pomocunmese oopazyromcs

BOJIa M YTJIEBOIbI

YIIIEKUCIBIN Ta3 U XJIOpOGUILT

+ KHUCJIOPO U YTIIEBOBI

a30T U aMUHOKHUCIIOTBHI.

3. HeoOpaTumasi Bo BpeMeHH cMeHa (pUTOLEH03a HA3BIBAETCS
+cykueccuen

baykryarueit

OMOTHUYECKUI MOTEHIHAI

roMeocTas

3aoanus omKpovlimMozo muna:

1. Kakoewt npucnocooumensHble peakyuu op2aHu3mos8 K cpede ooumanus?

B pesyibTare BO3ACHCTBHS HAa OPraHU3M JKOJOTHYCCKUX (DAKTOPOB, Y HEr0 BO3HHKAIOT
npucnocoOuTeNnbHbIe peakun. [IpucrnocobieHne opraHu3MoB K Cpejie Ha3bIBaeTCs aJanTarliei.
CriocoOHOCTB K aJIanTalliK JIAaeT OPTaHU3MY BO3MOKHOCTh BBDKHUBATh U PA3MHOMKATHCS. AJTanTaIus
MIPOSIBIISIETCS] HA PA3JIMYHBIX YPOBHSAX — 3TO MOTYT OBITh U OMOXMMHUYECKUE TIPOIECCHI B KIETKaX, U
MOBEJICHUE OTJICIBHBIX OPraHU3MOB, M (PYHKIIMOHUPOBAHUE IICNIBIX COOOIIECTB W DKOCHCTEM.
Hanpumep, mist nepeHeceHus: HEOIAronMpUsATHBIX YCIOBUN 3UMHETO MEePHOJa PACTCHUS YMEPEHHOU
30HBI COPACHIBAIOT JIUCThS, Y HUX 3aMeJIsIeTCS OOMEH BEIIECTB, KpaxMaJl B KJIETKaX Mpeoopa3yeTcs
B caxapa H ILII., a HEKOTOPBIE KUBOTHBIE BIA/IAIOT B CIISTYKY, aHAOMO3, TUanay3y.



bnarogapsi cnocoOHOCTH )KMBBIX OPTAaHHU3MOB K a/IallTalluy MOJACPKUBACTCS TUHAMUYECKOE
paBHOBECHE — rOMEOCTa3 — JMHAMHUYECKOE PABHOBECHE IPOIECCOB, NMPOTEKAIONIUX B OPraHHU3ME,
MOMYJISIINK, OMOLIEHO3€, SKOCUCTEME.

2. B uem omauuue nonamuit "»xocucmema’’ u "ouozeoyenos'?

J10BOJIBHO OJM3KUM MOHSATHEM K MOHSATHUIO SKOCUCTEMA SBJseTcsl buoreoneHo3. OaHaKo 3To
He CHHOHUMBEI. Tak, sKocucTemMa obecreunBaeT KpyroBopoT BEIIECTB JTF0OO0T0 paHra, B TOM YUCIIE U
BOJHBIX OOBEKTOB, MOHSTHE OMOTEOIIEHO3 OTHOCUTCS K TaKHMM y4YacTKaM CYIIH, KOTOPbHIC 3aHSIThI
¢duTOLIEHO3AMHU.

buoreoneHo3 — 3TO NpUPOIHBIA KOMIUIEKC (YHKIIMOHAIBHO €IMHBIX 3JIEMEHTOB >KUBOH U
HEXXMBOW TIPHUPOJIBI, JJIEMEHTapHAs CTPYKTypHas enuHuna Ouocdepbl. buoreomenos — 3to
COBOKYITHOCTb Ha OINpPEJEICHHON IUIOHIaJd 3€MHON MOBEPXHOCTU OJHOPOAHBIX MPUPOTHBIX
sBiieHui (aTMocdepsl, TOPHOW TOPOJBI, PACTHUTEILHOCTH, XUBOTHOTO MHpPA, MHUKPOOPTAaHHU3MOB,
MOYBBl U THJIPOJIOTHYECKHX YCJIOBMIi), UMEOIIas 0COOYI0 CHelU(PUKY B3aUMOJCHCTBUI MEXIY
STUMU KOMIIOHEHTaMH, ONpPEJIECJCHHBIN TUIl OOMEHA BEIIECTBOM M SHEPrHel Mexay coOoil U C
JIPYTUMU SIBICHUSMH TPUPOJBI, W TPEACTABIAIOMIAs co00i BHYTPEHHE MPOTUBOPEUYHBOE
TUAIEKTHYECKOE STUHCTBO, HAXOSIIEeCs B IOCTOSSHHOM JIBHKCHHUH, Pa3BUTHH.

Takum o0Opazom, OHMOreoneHo3, B OTIUYHE OT OKOCHUCTEMBI, CYry0o Ha3zeMHoe,
TEPPUTOPHUATBHO OrpaHUYEeHHOE oOpa3oBanue. JIr000i OHOTreoneH03 MOXKHO Ha3BaTh IKOCUCTEMOMH,
HO HE BCE JKOCUCTEMBI SIBISIFOTCS OmoreonieHo3aMu. Tak, moHATHE "dKocucTema' 3HAUYUTEIHHO
IUpe, OHA MOXKET BKJIIOYATh B C€0s1 HECKOJIBKO OMOTEOIICHO30B.

3. Kakoea npocmpancmeennas cmpykmypa ouoyenosa?

JKuBbie OpraHu3Mbl, COCTaBJISAIONIME OHOIICHO3, pACIONaralTCcsi B MPOCTPAHCTBE HE
Xa0TUYHO, a TaK, 4YTOOBI HE MemaTh Apyr apyry. VX pacnpenenenue no BEpTUKAIA HOCHUT SIPYCHBIN
xapakrep. SIpycHOCTb — 3TO BEpPTHKAJIbHOE pPACCIOCHHE OHOLIEHO30B Ha Pa3HOBBICOKHE,
CTpYKTypHBIe 4YacTu. HauGonee [pko SpyCHOCTh BBIpaK€HA B PACTUTEIBHBIX COOOIIECTBAX —
¢uroneno3zax. Tak, B Jiecy MOXHO HaOmoOAath 5-6 SPycOB: MOX, TPABSHUCTHIA TOKPOB,
KYCTapHUYKHU, KYCTApHUKHU, TIOJIIECOK, AEPEBbs BEPXHETO sApyca.

['opu3oHTaIBHOE pACIHpENeIICHHEe OpPraHW3MOB MO3aWvYHO. Tak, B TOPH3OHTAIHLHOM
HampaBJIEHUW OPTaHW3Mbl  Pa3MENIAIOTCS MHKPOTPYNIaMH, MHKpOILIeHO3aMu. Mo3anuHoe
pa3MenieHre 00yCIOBICHO HEOJAHOPOJHOCTHIO MHUKpopenbeda, KU3HEAEATETbHOCTRIO KUBOTHBIX,
Cpeno00pa3yIoUM BIUSIHIEM PACTEHHUI U X OMOJIOTHYECKIUM OCOOEHHOCTSIMH.

Takoe pacrnojokeHue OpraHu3MOB B OMOre€OlEHO3€ CIIOCOOCTBYIOT —YBEIHUYEHUIO
KOJIMYECTBA OPTaHM3MOB Ha €IMHUILY NMPOCTPAHCTBA, OCIA0ICHUIO KOHKYpPEHIIUH, 0oJiee MOTHOMY
WCIIOJIb30BAHUIO YCIIOBUH CPEJIbI: COTHEYHON paUaIiy, TOYBHI U T.1T.

4. B uem 3axkniouaemcs 2a306aa QYHKyUa Hcueo2o eeuiecmea ouocgepot?

["a3oBast (hyHKIUS )KUBOTO BelllecTBAa OMOCQephl 3aKJII0UAETCsl B MUTPAllMU U MPEBpallleHun
ra3oB, 00OeclliedeHHH Ta30BOr0 COCTaBa W JUHAMUKH Ta3oB Ouocdepsnl. [Ipeobnanaronas macca
ra3oB Ha 3emJie HMMEeT OHOreHHOE MPOMCXOKIEHUE: a30T, KHUCIOPOJ, VYIJIEKUCHbIA ras,
CEpPOBOJOPOA, METAH U T.1.

B Teuenuwe roma pacTeHus BBIACISAIOT B aTMocdepy Okojo 128 mupa. T KHCIOpoja U
norjomaT okojo 170 miapa. T yriekucnoro raza. Kuciopon mocrymnaer B atMochepy Omarogaps
(hOTOCHHTETHYECKON NEeATEIPHOCTH PACTEHUH M ITHMAHOOAKTEepUi. YTIEKHCIBIN ra3 BBIACISICTCS B
mpolecce AbIXaHHs adpOOHBIX OPTaHU3MOB, a TAKXKe MPHU PA3T0KEHUH OPTaHUYECKOTO BEIIECTBA.
CepoBosopo1 ¥ MeTaH 00pa3yroTCs B IPOIIECCE KUZHEACATEIIPHOCTH KUBBIX OPTraHU3MOB.

5. Kakoea ponb 0ecmpykmuenoii oynkyuu s#cueozo eeujecmea ouocghepor?

HectpyktuBHas (yHKIOHS SKHBOTO BemiecTBa Ouochepbl CBsi3aHa C  Pa3IOKEHUEM
pPAaCTHTENBHBIX W OJKMBOTHBIX OCTaHKOB, MHHEpalIH3aleil OpPraHWYecKOoro BEIIeCTBA W
MpEeBpaIICHNEM €ro B KOCHOe. B pesynbrare B Onocdepe HakarummBaeTcsi OMOTeHHBIE M OMOKOCHBIE
BEIECTBA, a TOYBA 000TAIAETCSI TYMYCOM.

JlectpykTuBHAs (DYHKIHS KHBOTO BEIIECTBA UMEET OTPOMHOE 3HAYCHHE, BEb €CIIM OBl OHA
HE OCYIIECTBIISUIach, TO BCs IaHeTa 3emiis Obla Obl 3aBajieHa OCTAaHKaMH >KUBOTHBIX, PACTCHHIA,



SKCKpPUMEHTaMH, B TO BpeMsl KaK >KMBBIM OpPraHuM3MaM He€ XBaTajo Obl HEOOXOOUMBIX A HMX
KU3HEIESITEIbHOCTH BELIECTB.

6.Kakum oo6pazom 00xcoeevlie uepsu CcnROCOOCMEYION YIYUUICHUIO NA000POOUs U
cmpyKmyput nouent?

JlokeBble 4epBU — ATO camble KpYIHbIE OOMTATENM IMOYB cpelu Oecro3BOHOUHBIX. Ha mx
JOJI0 TIPUXOJAUTCSI HE MEHee IOJOBHMHBI Bceil OmoMacchl MOYBBL. B JeHP OHHM HOTPEONAIOT
KOJIMYECTBO MHINUA paBHOE uX Macce. Ilpumdem 40% mnorpebisemMoil NMUIIKA UAST HA MPOIECC
MeTabonusma, a 60% nmpolias yepe3 KUIIEUHUK YEepBs, BBIIEISIIOTCS B BHJIE KOIPOJIUTOB -
"KaMEeHHBIX" SKCKPEMEHTOB.

Takue KONpOJUTBHI CTPYKTYpUPYIOT IOYBY, YyIydyllalOT €¢ OMOXMMMYECKUH cocTaB. Tak,
KOIIPOJIUTHI COJEPKaT B 5 pa3 Oosibliie OMOIOrHYECKOro a30Ta, OHU 3HAYUTENbHO Ooraye Gochopom
U KallueM, YeM IUI0J0pOJiHas oropoaHas noysa. Kpome Toro, KonpoauTel 00raTsl KajlbLMEM, YTO
o0ecnieurBaeT WM BOJONPOYHYIO CTPYKTYPY M BBICOKYIO BOJOYIEP>KHUBAIOIIYI0 CIHOCOOHOCTD.
Kanpuuii CcHM)XKAaeT KHCIOTHOCTb IIOYBEHHOI'O pacTBOpa, 4YTO 3aTPYAHSET pa3BUTHE MHOI'MX
Oone3Helt y pacrenuit (Qpyzapuos, pkaBunHa, 6aKTepro3s).

Bokpyr KOmposMTOB aKTHBHO pa3BUBACTCA MOYBEHHAss MHUKpO(dIIOpa, a IMOA3EMHBIE XOJbI
yepBeld kak Obl "BcrmaxuBaroT" mouBy u3HyTpu. [lonm 1 M2 MOBEPXHOCTU TMOYBHI JJIMHA XOJIOB
JOKEBBIX UepBeil cocTaBisieT 1 kM.

7. Kakoea mexnonozusa noayuenusn ouozymyca?

JoxneBbix  yepBed  (JoMOpULMI)  KYJIbTUBUPYIOT Ha  [OYBaX CO  CpPEAHUM
IPaHyJIOMETPUYECKUM COCTABOM, HEMPUTOIHBI JUISl MX KYJIbTHBHUPOBAHUS MECYAHbIE M TTUHUCTHIC
IIOYBBI, a TaKXe KHUCIIbIe U 3acojieHHble. Peakuus mouBeHHOro pactBopa PH — onTumanbHa
HelTpanpHas WM crnabokucnas. YepBu BIaroiaroOMBBI U YMEPEHHO TeIulonmoouBsl. Tak, i
nuTaHus Tydme Temnepatypa 20-25°C, a s pasmaoxkerns 12-17°C.

KynbTuBupoBaHuEe JOXKIEBBIX YepBEM  IMO3BOJSET TMOJy4YaTh BBICOKOKAYECTBEHHOE
opraHuyeckoe ynoopenuwe - "Omorymyc". buorymyc — 5TO KOMKOBAaTO€ MHKPOTPaHYJISPHOE
BEIIECTBO KOPUYHEBATO-CEPOro IIBETA C 3alaxoM 3eMJH. bUorymyc coIepXuUT B ONTHUMAIbHOM
COOTHOIIEHUHN BC€ HEOOXOOUMBIE UIsl pacTEHUI NUTaTeNbHbIE BellecTBa: rymyca 18%, oOuiero
azota 2.2% , gochopa — 2.6%, kanusa-2.7%, Bce HEOOXOIUMBbIE MUKPOITIEMEHTHI 1 OMOJIOTUYECKU
aKTUBHBIC BEIIECTBA — ()EPMEHTHI, BUTAMUHBI, TOPMOHBI, ayKCUHBI, TETEPOAYKCUHBI U T.JI. Peakuus

cpenst pH=6.8-7.4.

4 MOPAJOK MPOBEJIEHUSA MIOBTOPHOM
MNPOMEXXYTOYHOM ATTECTALIUU

dopma MpOMEKYTOUHOU aTTECTALUHU 110 JUCLUILINHE 3ayem.

IToBTOpHAsT MpOMEXYyTOYHAs aTTECTAMSA MO JUCLUIIIMHE IPOBOJIUTCA C MCIOJb30BaHUEM
3aJlaHui JUIsl OLIEHKH C(OPMHUPOBAHHOCTH KOMIETEHLIUH Ha 0a30BOM ypOBHE IO BCEM MOJIYJISM,
BXOJAIIMM B CTPYKTYypy JHCHMIUIMHBI 33 CEMECTpP, IO HTOraM KOTOPOrO0 CTYAEHT HWMEET
aKaJIEMHYECKYIO 3aJJ0JKEHHOCTb.

OuneHoyHbple MaTepHadbl W CpeacTBa [Jisi NPOBeJCHUS] NOBTOPHON IPOMEXKYTOYHOM
arrecTaluu
BOIIPOCHI K 3a4€Ty:
1.9Ko0/0rMs Kak Hayka.
2. MeToApbl 5KOJIOTUYECKUX UCCIeJ0BaHUN
3.IlonaTHe OKpyxaroujas cpesa, COCTaB.
4.9Kosoruueckue (pakTopsl, X KjaccudrKaLusl.
5.0611111e 3aKOHOMEPHOCTH IeHCTBUSI SKOJIOTHYeCKUX (aKTOPOB Ha JKUBbIe OPraHU3MBbI.



6.B3aumo/elicTBUe 5K0/I0rMYecKrex (pakTopoB.

7.ApanTanyst OpraHu3MOB K cpejie 0OUTaHust

8.Ilonynauuuy Kak BUOBbIe IPYIIIIMPOBKU, OCHOBHBIE XapaKTePUCTUKU.

9.IToHsiTHE 0 OHMOreoI|eHO3e, KOMIIOHEHTHBIM COCTAB M CBOKMCTBA

10. KoHIienmus 3K0CUCTEMBI, CTA0HUIBHOCTh U TOMEOCTa3s.

11. Buocdepa rnobanbHasi SKocUCcTeMa 3eMJTH.

12. ArpotieHO3bl KaK UCKYCCTBEHHbIE S5KOCUCTEMbI, XapaKTepUCTUKa U CBOMCTBA.
13. TlousATHe U KnaccuuKaLys MPUPOJHBIX PECYPCOB, PECYPCHBIN LIUKII.

14. OcHOBHBIE 5KOIOTUUECKHE TIPOO/IEMbI COBPEMEHHOCTH.

15.  OcHOBHBbIE BU/bl aHTPOTIOTE€HHBIX BO3/I€UCTBUM.

16. OxpaHa okpy»katolijeli IPpUPOJHON Cpe/ibl, OCHOBHbIE PUHLIUIIbI

17. Knaccudukanys 3arpsi3HeHH OKpY»Katolleil cpe/ibl

18. 3Ko0rMYeCcKUii MOHMTOPUHT U yIIpaB/ieHHe KaueCTBOM OKDY>Karollleil Cpe/ibl.
19. CaHuTapHO-TUTMEeHNYeCKOe HOPMUPOBaHUe OKPY’Karolliel CpeJpl.

20. ba3oBbIe MpaBOBbIe HOPMbI IPUPO/IOTI0Ib30BaHUSI.

21. 3akoH P® « O6 oxpaHe OKPY>Karolliei Cpe/ibi».

22. Bognble pecypcsl. CrcTeMa 0OXpaHbl BOJ.

23. [TouBeHHO-3eMeJIbHbIe PeCypPChl. DKOJIOTMUeCKHe 0COOEHHOCTH, aHTPOIIOTeHHbIE U3MEHEeHHS.
24. PacTUTebHBIA MUP, SKOJIOTUUECKHe 0COOEHHOCTH, aHTPOIIOTeHHbIe U3MEeHEeHHsI.
25. JKuBOTHBIN MUP. JKO/IOTHUECKHe 0COOEHHOCTU U aHTPOIIOTeHHbIe N3MeHeHHsl.
26. Heapa 3emm. DKooruueckrue 0CO6eHHOCTH U MePHI TI0 OXpaHe HeJp.

27. AtMocdepHbIH BO3AyX. JKOIOTHUeCKre 0COOEHHOCTU U MephI TT0 OXPaHe.

28. OueHka KauecTBa OKpY’Karolei cpefibl.

Tabnuna 4 — Kputepuu oieHKH cOPMUPOBAHHOCTU KOMIIETEHIIHIA

Kox n HaumeHnoBanue
MHAMKATOpa TOCTHKEHUS
KOMIIETEHIINH (4acTh
KOMIIETEHIINN)

Kputepuu orieHuBanusi chOpMUPOBAHHOCTH KOMITCTCHIIMH
(4acTy KOMITETCHIINH)

Ha 0a30BOM YpOBHE

COOTBETCTBYET OIICHKE «yJIOBICTBOPHTEIHLHOY
50-64% ot MmakcuMaibHOro Oana

YK-8

CriocobeH co3zaBarth U
TO//IeP>)KMBATh B [TOBCEIHEBHON
>KU3HU U B MpodeccroHambHON
JesiTeIbHOCTH Ge30TacHble
YCTIOBUSI )KU3HEeaTeTbHOCTH /ISt
COXpaHeHUs PUPOAHON cpefibl,
obecrieueHusi yCTONUHBOTO
pa3BUTHs O0IIeCTBa, B TOM UHC/Ie
TP yTpo3e U BOSHUKHOBEHUH
ype3BbIYaHbBIX CUTYaL[UH U
BOEHHBIX KOHGJIMKTOB

3HaeT Oe30racHble YCI0BUS TPY/ia, 3aTPYAHSETCS B IPUMEHEeHUH
CPe/ICTB 3al[UTHI B OMpe/ie/IeHHbIX Pab0UMX CUTYyaLUsX.
VicnbIThIBaeT 3aTpyjHeHHUs C IPYMeHeHeM MeTO/0B
ycTpaHeHusi Mpo6JieM, CBS3aHHBIX C HapyIIeHHeM TeXHUKH
Oe3ormacHoCTH Ha pabouem Mecre.

OIIK-1

[leMOHCTpHUPYeT 3HaHHe OCHOBHBIX
3aKOHOB MaTe€MaTHUeCKHX,
€CTeCTBeHHOHAYYHBIX U
ob1IenpodeccHoHaTBEHBIX
IUCLIUTITVH, HeOOXOIUMBIX [IJIs
peIleHNsI TUTIOBBIX 3a7iay B
00/1aCTH arpOHOMMH.

Vcronb3yeT 3HaHKsI OCHOBHBIX
3aKOHOB MaTeMaTHUeCKUX U
€CTeCTBEHHBIX HaYK [|/Isl PeLleHusT
CTaH/|apTHBIX 33/]a4 B arPOHOMUH.

3HaeT OCHOBHbIE 3aKOHBI MaTeMaTHu4eCKHuX,
€CTeCTBEHHOHaYUHbIX U 06Luenp0¢)ECCI/IOHafILHBIX JAUCHUIT/INH,
HCIIBITBIBAET TPYAHOCTH C IDUMEHEHHWEM 3THUX 3dKOHOB [JId
penieHud 3a/id4 B al'POHOMMWH.




OIIK-3

BiazieeT MeTosiamMu 1oMcKa U
dHaJ/I13a HOpMaTI/IBHI)IX HpaBOBbIX
JIOKYMEHTOB, PerylaMeHTHUPYOLIUX
BOTIPOCHI OXPaHbl TPY/ZA B
CeILCKOM XO03SIHCTBe.

BnazieeT MeToamu MoMcKa ¥ aHa/lrM3a HOPMaTHBHBIX TTPABOBbIX
JIOKYMEHTOB, perjlaMeHTHPYIOLIMX BONPOChl OXPaHbl TPyia B
CeTbCKOM XO03siiicTBe. VICTbIThIBaeT TPYAHOCTH B BbIOOpe
ONTHMa/IbHOIO0 MeTO/la IIPY pellleHny 3a/au.

[TKoc-1

OcyrectBsier cOop
vH(OpMar1, HeoOX0JUMOM
JIIs1 pa3pabOTKU 37IeMEHTOB
CHCTEMBI 3eMJIeZIeNTUS U
TeXHOJIOTHI BO3/Ie/IbIBAHKS
CeMbCKOXO035ICTBEHHBIX
KYJIbTYP

YcTaHaB/IMBaeT COOTBETCTBUE
arposiaHiadTHBIX YCIOBUM
TpeOOBaHUSIM
CeJIbCKOX035IMCTBEHHBIX
KYJIbTYP MPH UX pa3MelleHUuH
Ha TePPUTOPUU
3eMJIeT0JIb30BaHUsT

3HaeT TIPUPOJOOXPaHHbIe TpPeOOBaHWS TIPU TIPOU3BO/ICTBE
MPOAYKLUU pacTeHHeBO/CTBa, OCHOBHbIE T0JIOXKEeHUS
MIPUPOZ00XPAHHOI O 3aKOHO/IaTe/IbCTBA. VcnibIThIBaeT
TPYAHOCTH TIpH pa3pabotke mep 3armuthl OIIC npy HeraTUBHOM
aHTPOIIOreHHOM BO3/eMCTBUY;

[IKoc-2

Ocy1uecTBsieT o0
KOHTPOJIb peaiu3aliiuu
TeXHOJIOTMUeCKOro mpoljecca
TIPOM3BO/ICTBA MMPOAYKLIUU
pPacTeHUEBOZCTBA B
COOTBETCTBHH C
pa3paboTaHHbIMU
TeXHOJIOTHUSIMH BO3/Ie/TbIBaHUS
CeMbCKOXO0351CTBEHHBIX

KYJIBTYP

3HaeT TIpPUPOJOOXpaHHble TpeOOBaHUS TIPH TIPOU3BOACTBE
MPOAYKLIMM  PacTeHUeBO/CTBa, OCHOBHBbIE T10JI0KEeHUsI
NIPUPO00XPAHHOI O 3aKOHOZIaTe/IbCTBa. WcnpIThIBaeT
TPYAHOCTH NpY cpaBHeHUHU Mokasaresnei OIIC c HopmaTuBamu.
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