[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

OV0: Boxoros Mixay] MEFMEPPEPC TBO CEJIBCKOI'O XO3SUCT
ﬂo”*HOCT@IPEP@%HOE I'OCYJAPCTBEHHOE BIOJIKETH

[ata nognucanus: 21.09.2023 10:15:02 BBICILIETO OBPA7
YrkaneHeli PORBEYMHPIEE K AST TOCY JAPCTBEHHAS CEJIH
b2dc75470204<bc2bfec58d577a1b983e6223ea27%9d453a8c272df0610c c81

BA POCCHUICKOU ®EJIEPAITIN

1OE OBPASOBATEJIBHOE YUPEXJIEHUE
OBAHUS

CKOXO3SMCTBEHHAS AKAJIEMUST»

Kadenpa arpoxumun, OUOJI0TUU U 3aITUTHI pACTCHUIN

YTBEPXKIAIO
Jexan (paxynprera arpodbusHeca

TaTbaHa BVICCBpVIOHOBHa MoanucaHo LndpoBoit NOANUCHIO:
TatbsAHa BuccapuoHosHa lonoskosa

lonoskosa [lata: 2023.06.14 14:54:51 +03'00'

14 uronsa 2023 rona

®OHJI OHEHOYHBIX CPEJICTB I10 AUCHUITIIMHE
CelIbCKOX03CTBEHHA DKOJIOTMA

HanpaBnenune noaroToBku

/cenanbHOCTh 35.03.04 ArpoHomMus

Hamnpasnennocts (ipoduis) «OKOHOMHKA ¥ YIPABJICHUE B arPOHOMHUIY
Kpanudukanus BeITyCKHHKA OakasiaBp

dopma o0yueHust ouHas

Cpoxk ocoenust OITOIT BO 4 rona

KapaBaeBo 2023



@DOH/[1 OLIEHOYHBIX CPEJCTB IPEJHA3HAUEH Ul KOHTPOJIS 3HAHUM, YMEHUN U yPOBHS
NpUOOPETEeHHBIX KOMIETEHIIUI CTYJeHTOB HarpasieHust moaArotoBku 35.03.04 Arponomus mo
mucuuminHe CenbCKoX03sHCTBEHHAs KOJIOTUs

Pa3zpabotuuk:
N p NMHa MoanmcaHo LMdpPoBo
noanucbio: MpuHa
50 p NCOBHaQ bBopucosHa KysHelosa
[Hara: 2023.04.13
JloneHT Ky3nenosa 1.b. Ky3HewLoBa 095150 +0300
(1OJKHOCTB) (bamusmst M HHUIHATIBL) (e TpoHHAs IU(POBAs MOATHCH)

VTBepk/eH Ha 3aceaHuu KaeIpbl:

arpOXUMHUHU, OMOJIOTHH U 3aIUTHl PACTEHUN poTokoJi Ne 9 ot 14 anpens 2023 roma

(HanmeHoBaHue kadeapor) (HOMEp U aTa MPOTOKOJIA)

3aBenyromuit kadenpoit

I'Oﬂ na MopnucaHo undposoit
nognucbto: I0nus

BaﬂepbeBHa BanepbesHa CmypHoBa
[NaTta: 2023.04.14 15:04:42

Cwmupnosa [O.B. CmupHosa +0300
(aMuMs 1 MTHUIKAIIBL) (amexTpoHHas UQPOBas HOAMKMCH)
CornacoBaHo:
HpencenaT eJIb METOIMYECKOM KOMHCCHUM Q)aKYHBTeTa

Anekcen Hukonaesmnu MognucaHo UndpoBoii NOANUCHIO:

Anekcenn Hukonaesny COpokuH
CopokuH [ara: 2023.06.13 17:19:58 +03'00"

(baMuIMs 1 MHULHAIIBL) (amexTpoHHas HUQPOBas MOAMKCH)

npoTokoJ Ne 4 ot 13 utons 2023 roga



IMacnopT (poHIAa OLIEHOYHBIX CPEICTB

CEJILCKOT'O XO3SIUCTBA.

MEpOIPUATUH 110

Tabmuma 1
Monynbs quctuminabl | DopMuUpyeMbie KOMITIETSHITUN O1eHOYHBIE KomanuectBo
WA UX 9aCTH MaTepuaibl U CpeaCcTBa
OIIK-1. CnocoGen pemaTsb TectupoBanue 20
THIIOBBIE 3a1a4K
Pazgen 1. Dxojorust a .
npodeccnoHaTbHOM
KaK HayKa.
N IEITEILHOCTA Ha OCHOBE
BzaumoneiicTeue N
3HAaHUN OCHOBHBIX 3aKOHOB
OpPTraHW3MOB H CPEJIbI.
MaTeMaTHYECKUX U
ODKOIOTHYECKHE
€CTECTBCHHBIX HaYK C
(hakTopbl, 0COOEHHOCTH
2 MIPUMEHCHHEM
X BO3JEHCTBUA Ha
nH(}OpPMaLMOHHO-
KUBBIC OPTaHU3MBI.
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH.
OIIK-1. CnocoGen pemaTh Komnoksuym 35
THIIOBBIE 3a1a4n
npodeccHoHaTFHON TectupoBanue 40
Paznen 2. OkocUCTEMEI | AESITEILHOCTH Ha OCHOBE
1 OMOTEOIEHO3EI, UX 3HAaHUN OCHOBHBIX 3aKOHOB
Tpodudeckas MaTEMaTHYECKUX U
CTPYKTypa. YueHue €CTECTBEHHBIX HAYK C
B.N. Bepnaackoro o NPUMEHECHUEM
ounochepe. DyHKITUN WH(POPMAITMOHHO-
’KHBOTO BEILECTBA. KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH.
VYK-8. Crioco0eH co3gaBars U TectupoBaHue 40
MOJ/ICPKUBATH B
[IOBCEAHEBHOM KU3HU U B
poeCCHOHAITBHOU
Paznen 3. [lpuponHbie | ASITETLHOCTH O€30TaCHbBIE
pecypcehl, ux YCIIOBHS KH3HECATEITHHOCTH Ornpoc 12
Kiaccuukaus. JUTSI COXpPaHEHUS TIPUPOTHOM
PecypcHbie IUKITBL. cpenbl, oOecredeHus
AHTpOTIOT€HHOE YCTOWYHBOTO Pa3BUTHUSA
BO3ICHCTBUE Ha 001IecTBa, B TOM YHCIIC TIPU
OKPYKAIOIIYIO yrpo3e ¥ BO3HUKHOBEHUU
MIPUPOIHYIO Cpery. Ype3BhIYANHBIX CUTYALIUN U
ATPOIKOCHCTEMBI, UX BOEHHBIX KOH(DIUKTOB
(YHKIIMOHUPOBAHHE B
ycnoBusix TexHorenesa. | OIIK-3 CrnocobeH co3aBarth
U TIOJIIEPKUBATh Oe30TMacHbIe
YCIIOBUS BHITIOJTHEHUS
MIPOU3BOJICTBEHHBIX
TIPOIIECCOB.
Paznen 4. [TKoc-1 CnocoGen KomnokBuym 35
DKOJIOru3aLus pa3paboTaTh CHCTEMBI




TEMBI 3EMJICICTIHS.
Hopmuposanue

Cpenbl.

AnbTepHaTUBHBIE CUC-

Ka4eCcTBa OKPYXKAOLIEH

IIPOU3BOJICTBY IPOLYKIIUU
PacTEHHEBOICTBA

TectupoBanue 20

[TKoc-2 CnocoGeH ynpaBiiTh
peanu3anuen
TEXHOJIOTUYECKOTO TpoIecca
IIPOU3BOJACTBA IIPOAYKIUU
pacTCHHUEBOJICTBA

NuauBuayansHoe 5
3aJjaHue

1 OHEHOYHBIE MATEPHUAJIBI, HEOBXO/UMBIE JIJI51
OIIEHKM 3HAHWI, YMEHU 1 HABBIKOB JJEATEJbHOCTH
B INTPOIECCE OCBOEHUSA JNCHUIIJIMHBI
Mopyas 1. Dkosorus kak Hayka. B3aumoneiicTBue opranu3mMoB u cpe/ibl. JKOJOTrH4ecKue

(l)aKTopbl, 0COOEHHOCTH MX BO3/IeiiCTBHSA HA KUBbIE OpraHu3mMabl.

Tabnuma 2.1 — opmupyeMble KOMIETEHLIUN

Kona n sHaumeHnoBanue

KO)I 1 HAMMCHOBAHUC MHUKATOpa

OneHOYHbIE MaTepUAIIbI

KOMITCTCHITUH JTOCTYDKCHHS KOMIICTSHITHH U Cpe/ICTBa
(4acTu KOMIETEHIINN)
OIIK-1. Cniocoben JleMOHCTpHpPYET 3HAHHE OCHOBHBIX 3aKOHOB Ompoc
pemaTL TUIIOBBIC MaTEMATUYCCKUX, €CCTCCTBEHOHAYYHBIX U TeCTI/IPOBaHI/Ie

3a/1aun
npodecCuoHaTbHOM
NesITeNbHOCTH Ha
OCHOBE 3HAaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK C
MIPUMEHEHHEM
MH(POPMAITMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHUH.

obmenpodeccHoHATBHBIX JUCIIUILINH,
HEOOXOJIUMBIX JIJISl pEIICHUs] THITOBBIX 337124 B
00J1aCTH arpOHOMHUH.

Hcnonk3yer 3HaHWSI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX W €CTECTBEHHBIX HAYK JUIS
pelIeHus CTaHAAPTHBIX 33724 B arPOHOMUH.

MoayJsb 2. DkocucTeMbl U OMOre0eH03bl, UX Tpo(puueckas cTpykrypa. Yuenue B.H.
Bepnajackoro o 0uochepe. ®yHKIUM KUBOT0 BelleCTBA.
Tabnuma 2.2 — ®opmupyeMble KOMIIETSHIIUN

KOI[ 1 HAUMCHOBAHUC

KO,Z[ W HAUMCHOBAHUC MHAUKATOPA

OI_IGHO‘IHBIe MaTCpHraJibl

KOMIICTCHIITU JOCTHIKCHHA KOMIICTCHIIMH " CpCaACTBa
(4acTu KOMIETEHIINN)
OIIK-1. Criocoben I[eMOHCTpI/IpyeT 3HAaHHUEC OCHOBHBIX 3aKOHOB KOHHOKBI/IYM
pemaTh TUIIOBBIC MAaTEeMAaTHYCCKUX, CCTCCTBCHOHAYYHbIX U TCCTI/IpOBaHI/IC

3aJauu
npodeccruoHaIbHON
JIeSATEIIbHOCTH Ha
OCHOBE 3HAHUM
OCHOBHBLIX 3aKOHOB
MaTeMaTUYCECKHUX U
€CTECTBEHHBIX HAYK C
MIPUMEHEHUEM

o0rierpohecCHOHaATBHBIX TUCITUILITHH,
HEOOXOAMMBIX JUIS PEIIeHHUs TUTIOBBIX 3a/1a4 B
o0JIacT arpOHOMUH.

Hcnonb3yer 3HaHUS OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U €CTECTBEHHBIX HAYK JIJIS
pelIeHus CTaHIAPTHBIX 33/1a4 B arPOHOMUH.




nH(pOPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUHi.

Mopyas 3. IIpupoanbie pecypcsl, uX kiaaccupukanus. PecypcHble IMKJIbI. AHTPONIOTeHHOE
BO3/IeiiCTBHE HA OKPYKAIOIIYI0 IPUPOIHYIO Cpeay. Arpo3KocUcTeMbl, HX QYHKIIMOHUPOBAHHE
B YCJIOBHUSIX TEXHOI€He3a.

Tabmuua 2.3 — @opmupyeMbie KOMIETEHIUH

Konx n HaumeHnoBanue Kon n naumMeHoBaHne MHIMKATOpa OlLleHOYHBIE MaTepUaIbI
KOMITCTCHITUHN JIOCTHKCHHST KOMIIETCHITNHT U Cpe/ICTBa
(4acTv KOMIIETEHITUH)
VYK-8. Cnocoben CrrocobeH co3aBaTh U MOIEPKUBATH B NunuBunyansHoE
cO37aBaTh U TIOBCEHEBHOM JKM3HU U B IPO(YECCHOHANBHON | 3aaHue
TIOJIeP)KHUBATH B JEATETbHOCTH Oe30MacHbIe YCIOBUS TecTupoBaHwue
HOBCCHHCBHOI\/’I SKU3HHI )I(I/I3He)leﬂ’1;e.HBHOCTI/I JJ1d COXPaHCHUA 5
1 B 1IpoeccHOHATBHOIN IPUPOIHON Cpelbl, 00eCIIeueH s yCTOWYHBOrO
eSTENLHOCTH pa3BuTHS 00IECTBA, B TOM HHCIIe IPU YTpose
¥ BOBHUKHOBCHHWH YPE3BbIYAUHBIX CUTYallUU U
6630HaCHBIe YCJ'IOBI/IH BOCHHBIX KOHq).HI/IKTOB
KHU3HEICATCIIBHOCTH
JUTSI COXpaHESHUS
MIPUPOJTHOM CpeJibl,
oOecreueHust
YCTOWYHBOTO Pa3BUTHS
00111eCTBa, B TOM YHCJIE
MpU yIpo3e u
BO3HUKHOBEHUHU
Ype3BbIYANHBIX
CUTyalluid 1 BOCHHBIX
KOH(JIMKTOB
OIIK-3 Cnocoben Brnazmeer MeTomaMu IOKMCKa M aHAIIN3a Ompoc
CcO3/1aBaTh U HOPMAaTHUBHBIX IIPABOBBIX JOKYMEHTOB, TCCTI/IpOBaHI/Ie
TI0JIIEP/KUBATH peFJ'IaMeHTI/IpyIOI_llI/IX BOIIPOCHI OXPaHbI TPyIa
6e3OHaCHBIe YCJ'IOBI/IH B CCIIbCKOM XO3AHNCTBE.
BBIIIOJTHCHUS
MPOU3BOJCTBEHHBIX
MPOIECCOB.

MoayJsb 4. JKoy0oru3anus ceJbCKOro Xo03sicTea. AJIbTePHATHUBHbIEC CHCTEMbI 3eMJle/IeTUsl.

HopMupoBaHne kayecTBa OKPYKaIOLIeH cpeasbl.
Tabnuua 2.4 — @opmupyeMble KOMIETEHIUH

KO,[[ 1 HAUMCHOBAHHC

KO,Z[ 1 HAUMCHOBAHUEC MHIUKATOPA

OI_ICHO‘IHBIG MaTcpHraJibl

KOMITETEHITHH JOCTHKEHHS] KOMIIETCHITUU U CpeICTBa
(4acTu KOMIETEHIINN)
[TKoc-1 Cnocoben Brnageer MmeTonaMu moucka U aHaIm3a KomnnokBuym
pa3paboTaTh cUCTeMbl | HH(OPMAIIUK O CUCTEMaX 3eMIICACTUs U TectupoBanue

MEpOIPUATHH 110
IIPOU3BOJICTBY
PO AYKLIUH

TEXHOJIOTUSX BO3/IENIBIBAHUS
CEJIbCKOXO35MCTBEHHBIX KYIbTYD
YcTaHaBIMBaeT COOTBETCTBUE




pacTEeHUEBOJICTBA arpoyianaaTHEIX yCIOBUI TpeOOBaHUIM
CENBbCKOXO35MCTBEHHBIX KYJIBTYp IIPU UX
pa3MEeLICHUH Ha TEPPUTOPHH
3eMJICTIONIb30BAHUS
[TKoc-2 Cnocoben OcymecTBiseT o0muii KOHTPOJIb Komnoksuym
YIIPaBIIATh peanu3ayy TeXHOJIOTHIECKOro mporecca | TectupoBanue
peanu3anueit MPOU3BOACTBA MPOAYKIINHN NunuBunyansHoe
TEXHOJIOTUYECKOTO pPacTEeHUEeBOJICTBA B COOTBETCTBUH C 3aaHHe
npoiuecca pa3paboTaHHBIMH TEXHOJIOTHUSIMU
IIPOU3BOJACTBA BO3€CJIbIBAHUA CEJIbCKOXO03SMCTBEHHBIX
NPOAYKIUHU KYJIBTYD
pacTEeHNEeBOJICTBA

OneHouHble MaTepualibl U CpEeaACTBA AJISl IPOBEPKUA C(l)OpMHpOBaHHOCTI/[ KOMIIeTeHI[ M i

MoayJs 1. Ikosorust Kak Hayka. BzaumopaeiicTeue OpraHu3MoB U cpelibl. JKOJI0THYeCKHe
¢akTopbl, 0C00EHHOCTH UX BO3/IeHiCTBHS HA 'KUBbIE OPraHU3MBbI.

DoH/I TECTOBBIX 3aJaHUI JJIfl TEKYLIEr0 KOHTPOJIA 3HAHUIM:
Bvibepume ooun npasunvHulil 6apuanm:

Ilpocmpancmeo, eeuyecmeo u IHEPIUA, OKPYIHCAIOULUE HCUBBLE OPZAHUIMBL U OKA3blEAIOUUE HA
HUX KaKoe-1ubo eo3o0eiicmeaue 3mo

+tOKpyXaromas cpena

9KOJIOTHUYECKHI (haKTOP

DKOJIOTHYECKas HUIA

cpena oouTaHus

OKpysicarowan cpeoa, KOmopas ewie He U3MEHUIACH NOO GIUAHUEM OeAMENbHOCHU Ue/l06eKd,
COXPAHUNA C60U eCMeCM8eHHbLE CB0UCM A HAZbIEACHICA

AHTPOIIOTHHOM

+IpUPOIHOM

9KOJIOTHYECKOH

a0MOTHYECKOMH

K pezynapno-nepuoouueckum omuocamea paxmoput

rposa

+IOpPUIUB

BBIOTA

ITOPM

Daxkmopul HeIHCUBOU NPUPOObL HA3LIBAIOMCA

MIPUPOIHBIE

OMOTHYECKHUE

+abnoTHYCCKHE

AQHTPOTIOT€HHbIE

Dakmopbwl, ceéa3anHble C X03AUCHEEHHOU 0eAMeIbHOCMbIO Ye/106eKa HA3bl8AIOM CA
MIPUPOIHBIE

OMOTHUYECKHUE

a0MOTHUYECKHUE




+aHTPOIIOT€HHEIE

K anmponozennvim paxmopam omuocames

+CTPOUTENLCTBO IOPOT

pacnpocTpaHEeHUE CEMSIH

aTMocgepHOe TaBlICHHE

BBIINIA/ICHHUE OCAIKOB

Haubonvuwiee 3nauenue unmencuenocmu (paxkmopa, eviuie KOmopozo ciedyem 2udes,
Ha3zvleaemcs

+MaKCUMYM

MeCCUMYM

OTNITUMYM

IpeJieN BBIHOCIUBOCTH

3aKniouennvlii Mexicoy HUNHCHUM U 6EPXHUM RPeOeNamu 6bIHOCTUGOCHU OUANA30H
U3MEHYUBOCIU NPeOCmagiem coooi

MaKCHMYM

MeCCUMYM

OTITHMYM

+TOKOJIOTUYECKYIO BAJICHTHOCTD

Opzanu3mul ¢ HU3KOI IKONO2UYECKOUL 6AIEHMHOCHbIO, NPUCNOCOOTEHHblE CYUIeCHE06aMb 6
cpeoe ¢ y3Kum OuanazoHom Konedanus paxmopoe Ha3vlearomces

ABPUOMOHTHBIMH

YCTOMYHBBIMHU

+CcTeHOOUOHTHBIMU

HE YCTOMYMBBIMHU

Cmenomepmubimu A613a10McA

+aHaHac

Oepesa

s010HS

upra

Yacmb npupoonoii cpeovl, OKpysHcarouias Heugple OpeaHumsl, ¢ KOmopoi onu
e3aumooeiicmayrom

OKpY’Karolas cpeja

9KOJIOTMYeCcKUid pakTop

9KOJIOTHYECcKas HUIIIa

+cpena obutanus

H3menatowuiica rnemenm oKpyxycarouieii cpeosl, 6bl3bl8AI0UWUIL Y OP2AHUZMO8 HPU CEOUX
NOBMOPHBIX U3MEHEHUAX OMEECHMHbLE RPUCNOCOOUmM ENbHbIE IKON020-PU3U0I02UUECKUE

Peakyuu, Hac1e0CMeEenHO 3aKPENIAIOWUECs 6 npoyecce I6011I0ULU - INO
OKpY)KaroIas cpesia

+9KOJIOTHYeCcKHil PakTop

AKOJIOTHYECKas HUIIIa

cpena oOuTaHus

K enezannvim omnocamcea paxmopot

HACTYIUJICHHE BECHBI

HACTYIUICHHE yTpa

trpo3sa



MIPUIIUB

Daxkmopbl H#cugoll NPUPOObL HA3LIEAIOM CA

MIPUPOIHBIE

+OnoTHuecKue

abMOoTUYECKHE

AQHTPOTIOTCHHBIC

K 6uomuueckum paxmopam omnocamcsa

CTPOUTEIBCTBO JOPOT

+pacrpocTpaHeHUE CEMSH

aTMoc(epHOe aBJIeHHE

BBITIAJIEHUE OCAJKOB

K abuomuueckum paxmopam omunocamces

CTPOUTEIBLCTBO JOPOT

pacnpoCcTpaHEeHHUE CEMSH

+arMocdepHoe naBiaeHue

pacnpocTpaHeHue BpeIuTeen

Haumenvuiee oonycmumoe 3nauyenue UHMEHCUGHOCMU (YaKmopa, e20 HUMCHAA npeoelbHas
eeluuuUna, HUMCe KOMOopoul ciedyem 2ubeb Opeanu3ma, Ha3vléaemcs
MaKCUMYM

+tIeccumMym

ONTUMYM

TpeJies BBIHOCIUBOCTH

Bnazonpuammnasn cuna éo30eiicmeus paxmopa Hazvleaemcsa 3010
MaKcUMyMa

neccumMyma

+onTHUMyMa

MIpeIeJIOM BBIHOCIHBOCTHU

Opzanuszmul, od1a0aruiue 001bUI0N IKOTO02UYECKOU 8A/ICHIMHOCHbIO, CHOCOOHbLE K
CyULecmeo06anuio npu HOIbULON AMRIUMYOe KOJIeOAHUA IKOT0UYECKUX haKmopos
Ha3zvlearomcs

+3BpUOMOHTHBIMU

CTEHOOHMOHTHBIMH

YCTOMYUBBIMU

HE YCTONYMBBIMU

DeépumepmHbIMU AGNAIOMCA

(¢buHUKOBas MaNIbMa

+010H4

KouOpu

aHaHac

Tabnuua 3.1 — Kputepun orieHk# coOpMHUPOBAHHOCTH KOMITETEHIIUH

KO,Z[ n KpI/ITepI/II/I OLICHUBAHUA C(I)OpMHpOBaHHOCTI/I KOMIICTCHIIMH
HanMCHOBAHHUC (‘-IaCTI/I KOMHGTCHL{I/II/I)
HHAUKATOpa Ha 0a30BOM YPOBHC Ha IMOBBINICHHOM YPOBHC
HOCTHIKCHUA COOTBCTCTBYCT OLICHKC COOTBCTCTBYCT OLICHKC COOTBCTCTBYCT OLICHKC
KOMIICTCHIIMH «YHOOBJICTBOPHUTCIILHO» «XOopomoy «OTIIMYHO»




(gactu 50-64% ot 65-85% ot 86-100% ot
KOMIICTCHI[HH) MaKCHUMaJIbHOTO 0a/ula | MaKCHMalbHOTO 0a/ula | MaKCHMAJbHOTO Oasiia
OHK'l 3HACT OCHOBHBIC 3aKOHBI 3HACT OCHOBHBIC 3aKOHBI 3HACT OCHOBHBIC 3aKOHBI
I[eMOHCTpI/IpyeT MaTEMAaTUYCCKHUX, MaTEMAaTUYCCKHUX, MAaTEMaTH4YCCKUX,

3HaHHE OCHOBHBIX
3aKOHOB
MaAaTEMaTHYCCKUX,
eCTeCTBCHHOHay‘IHBIX
n
obrrenpogeccuoHab
HBIX JUCHUIIINH,
HEOOXOMUMBIX ISt
peIlIeHI/IH THUITOBBIX
3a1a4 B 001aCTH
arpOHOMHH.
Hcnone3yer 3HaHus
OCHOBHBIX 3aKOHOB
MAaTEMATUUYCCKUX U
C€CTCCTBCHHBIX HayK
JUTSL PeIeHHsT
CTaHHapTHBIX 3a1a4 B
arpOHOMHH.

€CTECTBCHHOHAYYHBIX U
obmiernpodeccCuoHaIbHBIX
JUCHUIIIINH, UCIIBITBIBACT
TPYIHOCTH C
IMPUMCHCHUECM 3THUX
3aKOHOB JJIs1 pE€HICHUA
3aj1a4 B arpOHOMHH.

€CTECTBCHHOHAYYHBIX U
obmienpodeccuoHaIbHBIX
JAUCHUILUINH, TIPUMCHSCT
OTHU 3aKOHBI U1 PCIICHUA
3aj1a4 B arpOHOMUH C
HETOYHOCTSIMMU.

€CTeCTBCHHOHAYYHBIX U
obmienpodeccuoHaIbHBIX
JUCHUILIMH, YCIIEIIHO
IMPUMCHSCT O3TU 3aKOHLI
JUIA  pelIeHus 3a7ad B

arpoOHOMHU.

Brnaneer HaBBIKAMH
HpI/IMeHeHI/IH OCHOBHBIX
3aKOHOB

MAaTEMATHUYCCKUX nu
€CTCCTBCHHbBIX HayK JJIA
peHIeHI/IH CTaH]lapTHBIX

3aaa4 B arpOHOMUMU.

MoayJib 2. IkocucTeMbl H 0HOTe0LeH03bl, HX TPO(UUecKasi CTPYKTypa. Yuenue B.U.
Bepnajackoro o 6uocdepe. PyHKIMHU KMBOr0 BellecTBA.

DoH/I TECTOBBIX 3aJaHUI JJIfl TEKYIEr0 KOHTPOJIA 3HAHUI 10 TeMe:
Buvibepume 00un npasunvnwiii 6apuanm:

Mecmo, 3anumaemoe 6U00OM 6 dUOUEHO3e, 6KTIOUAIOULEE KOMNIIEKC €20 OUOUEHOMUYUECKUX
ceazell u mpedosanuil K hakmopam cpeowt

OKpY’Karolas cpeja

9KOJIOTMYECKUi (pakTop

+9KOJI0ruuecKas HUIIa

cpena oouTaHus

CosoKynnocmo nonyaayuil pazHvlx 6U008, COBMECHHO CYULeCmeyrouias 6 NPOCMpancmee u
eépemMeHU, 83aUmMO0eiUCmEYIOUUX OPY2 C OPY2OM U CO CPeOOll HA3bl8ACHICA
TPYIIION

craeu

CTaJIOM

+c0001IeCTBOM

Coobuiecmeo rHcueomHbIX HA3LIBACHCA

MHKOIIEHO30M

¢buTOLIEHO30M

+3001I€HO30M

MHUKPOOOLIEHO30M

Coobutecmeo 2puboe nazvieaemcs

+MHUKOLIEHO30M

¢duTOLIEHO30M

30011€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%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

CosoKynnocms Ha onpeoesieHHOl NA0WA0U 3eMHOU ROBEPXHOCHU (DYHKUUOHAIbHO OUHBLX
INNEMEHM 08 HCUBOU U HENHCUBOUL NPUPOOBL INMO

ouoron

OMOIICHO3

+0uOTeo1IeHO3

¢buToreHo3

Bepmuxanvnoe pacnpedenenue opzanuzmos é buoyeno3e xapaKmepusyemcs
+APYCHOCTBIO

MapajvieIbHOCTHIO

MO3aHUYHOCTHIO

Xa0TUYHOCTBIO

Opzanu3mul cnOCoOHbIE UCNONB308AMb HEROCPEOCHIBEHHO COTHEYHYI0 IHEPZUIO U
npeobpa3zosvieams ee ¢ opycue 6udbl IHEPUU HAZLIEAIOM CA

+aBToTpoamu

rerepoTpodpamu

JECTPYKTOpaMU

300(paramu

K pumodchazam omnocamca

JUCHUILIA, TUTP

+KpOJIMK, KOpOBa

KypHIla, BOJIK

MBIIITB, SICTPEO

Ilnomosaonvie scusommuovie, nepeuinvle XUWHUKU (KOHCYMeHmbl 2 nopa0Ka) HA3bl8AIOMCA
¢dburodaru

+300¢aru

JECTPYKTOPHI

HET MPaBUJILHOTO OTBETA

Opzanu3mul, nepepadamoléalouiue mepmesvle OCMAHKU HCUBOMHBIX U PACM EHUIL U MHcUugyujue 3a
cuem IHEPZUU PA3I0HCEHUS CLOHCHBIX OP2AHUYECKUX 6eU{eCE 00 RPOCMEILUUX COCOUHEHUTI U
HeOop2aHUuYecKUXxX 6euyecne Ha3vl8aromces

MPOIyLIEHTaMU

KOHCYMEHTaMu

+tpenyueHTaMu

HET MPaBUILHOTO OTBETa

Omuowenus, npu KOMopwvlx 00UH OP2AHUZM RUMAEMCA OPYZUM, RPUBOOA €20 K 2ubenu 6
meueHue KOpOmKO20 6pemMeHu Ha3bl8arOmcsa

cuMOHM03

napasuTHU3M

+XHUIITHUYECTBO

aHTUOMO3

Opzanu3zmul HecnocooOHble UCNONb308AMb CONTHEUHYIO IHEPZUIO HENOCPEOCMBEHHO U
nompeonaouiue ee 6 nPeodPA306AHHOM 8UOE HA3LIBAIOMCA

MpOAyLIEHTaMU

+KOHCYMEHTaMU

peaylueHTaMmu

HET MPaBUIILHOTO OTBETA

Dopmul cocyuecmeo8anus Uil CONCUMENbCMea 0codeil pa3HvlX 6U008, KOMOpble 6 MOl Ulu
UHOIl CmeneHnu 8b1200Hbl 00OHOMY UTLU 000UM 8UOAM IMO

+cuM6Omo3

napa3uTu3M

XUIIIHUYECTBO

aHTHOMO03



Yem b601€€ nox0xcu 6UObL 00PA3OM HCUZHU, NUMAHUEM, MEM CUTbHEe MeXHCOY HUMU
MYTyallu3m

+KOHKYPEHIIUA

KOMMEHCaJIU3M

aHTHONO03

Tun e3aumoomuoutenuil, KOmopbulii 6b1200€H 00HOMY U 0€3PA3TUYEH OPY2OMY 8UOY
MYTyaJlu3mM

KOHKYPEHIIHS

+KOMMEHCAIN3M

aHTHONO03

Xuwinuuecmeo naubdonee pacnpocmpaneno y

pacTeHui

MUKPOOPTaHU3MOB

+HACEKOMBIX

HET MPaBUIILHOTO OTBETA

DynKyua npeodpaz06anus KOCMUYECKol COTHEYHOU IHEPSUU 8 XUMUUECKYIO IHEPLUIO
O0pP2aHUYECKO20 6euiecnmea Ha3vleaemcs

1.razoBou

+3HEpreTH4YecKon

KOHIEHTPALIMOHHOM

JNECTPYKTUBHOM

Oéaacme pacnpocmpanenus Hcu3nu Ha 3eme Ha3vléaemcs

nutocdepa

ruapochepa

+0ouocdepa

atmocdepa

DyuKyua paznoxnceHus pacmumenbHvlX U HCUGOMHbIX OCIMAHKO8, MUHEPATUZAUUU
OP2aAHUYECKO20 8eUyeCmea U npeepauieHus e2o 6 KOCHOe Ha3bléaemcs

ra3oBoM

SHEPreTUYECKOU

KOHIIEHTPALIMOHHOMN

+1eCTpYKTUBHOM

Buonozuueckuit kpyzoeopom obecneuugaem

+UUPKYISUI0 XUMUYECKUX JIEMEHTOB MEX1y [IOYBOW, PACTEHUSMU, )KUBOTHBIMU U
MUKPOOPraHu3MaMu

0OMeEH BellecTB MeXAY Ccyliei 1 MUPOBBIM OKEaHOM

LUPKYISIUI0 XUMUYECKUX 3JIEMEHTOB B IIPOMBIIILIEHHOM ITPOU3BOCTBE

HET MPaBUIILHOTO OTBETA

CosoKynnocmu 0coodeit 00H020 6U0a, 6O3HUKULAA €CIECBEHHBIM NYMeEM UIU 6bl6COCHHAS
Ye/106eK0M, 3AHUMAIOWLAA 00UWLYI0 MePPUmMOpPUIo, 001a0aI0uias 2EHeMUYeCKUM poOCHEoMm,
NPpUHAONEHCAUAA K 0OHOMY WU HECKOJIbKUM OUO02e0UeHO3aM HA3bl8Aem CA
IpyHnon

CTaZoOM

+nonysAnuen

CUCTEMOM

I'pynnupoexu ocobeit gnympu nonyaayuu, omaudaroujuecsa opy2 om opy2a 2eHemuiecku
Ha3vleawomcs

IrpynIon

CTaJ0M

MOIYJIALIUEH

+MUKpOTOMYIISIIUE

Coobutecmeo muxkpoo606 Hazvigaemcs



MHUKOI[EHO30M
¢duTOoLIEHO30M

3001[€HO30M

+MUKPOOOLIEHO30M

Coobutecmeo pacmenuil Ha3bl6aeMCA

1.MUKOIIEHO30M

+duroreHo3om

30011€HO30M

MHUKPOOOILIEHO30M

Cooougecmeo pa3nvlx 6U008 HCUBHIX OP2AHUZMOE HAZBIEACINCA

ouorom

+0uOoI1IeH03

OHOTreoIeH03

¢uTo1IeHO3

O3epo moorcno nazeamsp

OHOIICHO30M

OHOTe0IIEHO30M

¢dbuToIEHO30M

+3K0CUCTEMO

T'opuzonmansnoe pacnpeodenenue opeanu3mos 6 OUOUEHO3E XAPAKM EPU3YEM CA
SIPYCHOCTBIO

MapajuIeIbHOCTHIO

+MO3anYHOCTEIO

Xa0TUYHOCTBIO

Opzanu3zmul cnocooHble UCNONTb308aAb HEROCPEOCHIBEHHO COTHEYHYI0 IHEPZUIO U
npeobpa3zosvieams ee 6 opy2ue 6udbl IHEPUU HAZbIEAIOM CA
+OpoayLIEHTaMU

KOHCYMEHTaMu

peaylneHTaMmu

HET MPaBUILHOTO OTBETa

Pacmumenvnonounwie y3cueomnule, Koncymenmot 1 nopaoka nazvlearomcs
+durtodaru

300(ara

JeCTPYKTOPHI

HET MPaBUILHOTO OTBETA

3amvikaom nuuiegyio yens, nepepadamvléan 0CMAHKU HCUBOMHBIX U PACM eHUIl, Npespauias
op2anuuecKue 0Cmamku 6 Heop2aHuYecKue eeulecmaea

¢durodaru

300(ara

+IECTPYKTOPHI

HET MPaBUJILHOTO OTBETA

Ommuowenus, K020a 00UH OP2AHU3M HCUGEH U NUMAEMCA 3 CUem 0PY2020 0J1umelbHoe 6peMs,
noCmeneHHo nPUBOOA €20 K 2ubenu uiu CUIbHO UCIMOUAA HA3bl8AIOMCA
cUMOMO03

‘HapasuTH3M

XUIIHAYECTBO

aHTHOMO03

K 300¢pazam omuocamcesa

+mucuIia, TUTp

KpOJIUK, KOPOBa

KypHlla, BOJIK

MBIIIIb, ICTPeO



Bzaumoomnowenun 6uoos, Kocoa npooyKmul Hcu3HedeameabHOCmU 0OHUX OP2AHUZ MO8
6b13b16a10M 2UOENb UIU YCHEM EHUE OPZAHUIMOB OPY2020 6U0A IMO

cumOuno3

napa3uTu3M

XUIIIHUYECTBO

+aHTHOMO3

B3zaumoewvizcoonoe, uacmo neobxooumoe cocyuyecmeosanue ocoodeil pazHvlx U006 3mo
+Myryanusm

KOHKYPEHIIHS

KOMMEHCAJIU3M

aHTHOMO03

Tun 63aumoomnuouienuil, KOmopulil 6€3paznuyen 00HOMY U 6PeOeH OPY2OMY 6UOY IMO
MYTyallu3m

KOHKYPEHIIHS

KOMMEHCAJIU3M

+aHTHONO03

Anmuoéuo3 ecmpeuaemcs y

YKUBOTHBIX

+MUKPOOPraHU3MOB

HaCEKOMBIX

HET MPaBUIILHOTO OTBETA

DynKyua muzpayuu u nPeepauieHuU 2a3o8, obecneueHus 2a308020 cOCMasa U OUHAMUKU 2308
ouocghepvl nazvieaemcesn

+razoBou

SHEPreTUYECKON

KOHIEHTPALIMOHHOM

JECTPYKTUBHOM

B cocmae ouocegepvr 6xooum ecsa

nutocdepa

+ruapocdepa

atmocdepa

HET MPaBUILHOTO OTBETA

DynKyua uzenekams u3 OKpyxycarouieil cpeovl u HaKanaueams OUO2EHHbLE INEMEHN bl
Ha3zvleaemcs

razoBou

SHEPreTHYECKON

+KOHLIEHTPALIMOHHOU

JNECTPYKTUBHOU

1100 2eonozuueckum Kpy2080pomom nOHUMAIOM

HUPKYISIUI0 XUMUYECKUX 3JIEMEHTOB MEXIY MOYBOM, pACTEHUSMH, )KUBOTHBIMH
+00MEH BeIIeCTB MKy Cylieil 1 MUpPOBBIM OKEAaHOM

LUPKYISIUI0 XUMUYECKUX JIEMEHTOB B IPOMBIIIUIEHHOM MPOU3BOJICTBE

HET MPaBUIILHOTO OTBETA

Tabnuua 3.2 — Kputepun orieHkH c(OpMHUPOBAHHOCTU KOMITETEHIIUH

Kox u Kputepun orennBanus copMUPOBAHHOCTH KOMITETEHIIUH
HAMMEHOBaHKE (4acTH KOMIIETEHIUH)
WHIMKaTOPa Ha 0a30BOM ypPOBHE Ha TIOBBIIIEHHOM YPOBHE
JOCTHKEHUS COOTBETCTBYET OIIEHKE | COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIEHKE
KOMIIETCHIIUH «YIOBJIETBOPUTEIILHO «XOPOIIO» COTIUYHOY
(wactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHLIUH) MaKCHMAJILHOTO 0ajlla | MaKCHMAJIbHOIO Oajla | MakCHMMAaJlbHOIro Oaia




OIIK-1
HemoHcTpupyer
3HaHUE OCHOBHBIX
3aKOHOB
MaTeMaTHYECKHX,
€CTCCTBCHHOHAYYHBIX
u
obrrenpogeccuoHab
HBIX JUCHHUIIINH,
HEOOXOOUMBIX ISt
peUICHU TUIIOBBIX
3aJ1a4 B 00J1acTH
arpOHOMHHU.
Hcnons3yer 3HaHus
OCHOBHBIX 3aKOHOB
MAaTEMATHUYCCKUX U
C€CTCCTBCHHBIX HAYK
JUTS PeIeHHsT
CTaHAapTHBIX 3ajJia4 B
arpOHOMHH.

3HAET OCHOBHBIC 3aKOHBI
MaTeMaTHUYECKHX,
€CTECTBEHHOHAYYHBIX
obriernpodeccuoHaIbHBIX
JCITUTUTAH, UCTIBITHIBAET
TPYIHOCTH C
IMPUMCHCHUECM 3THUX
3aKOHOB JJI1 pCIICHUA
3aj1a4 B arpOHOMHH.

3HAET OCHOBHBIC 3aKOHBI
MaTeMaTHYECKUX,
€CTECTBCHHOHAYYHBIX U
obmienpodeccuoHaIbHBIX
JCIUTUINH, TPUMEHSET
OTHU 3aKOHBI U1 PCIICHUA
3aj1a4 B arpOHOMHH C
HETOYHOCTSIMMU.

3HAeT OCHOBHBIC 3aKOHBI
MaTeMaTHYECKUX,

€CTeCTBCHHOHAYYHBIX U
obmienpodeccuoHaIbHBIX
TUCHHUIUIAH,  YCIEIITHO
IMPUMCHSCT O3TU 3aKOHLI
JUIA  pelIeHus 3a7ad B

arpOHOMMHU.

Brnaneer HaBBIKAMH
HpI/IMCHCHI/IH OCHOBHBIX
3aKOHOB

MAaTEMATHUUYCCKUX nu
€CTCCTBCHHLBIX HayK JUJIA
peHIeHI/IH CTaH]lapTHI)IX

3aaa4 B arpOHOMUMU.

1.IIpeamer u 3aga4u SKOJIOTHH U arpO3KOJIOTHH.

BOIIPOCHI IJI1 KOJVIOKBUYMA 1

2. Ucropus pa3BUTHS IKOJIOTHH.

3.ITonsATHE O Ccpene.

4.9kosornueckue GaKkToOphl, X KIacCUuPUKAIIHS.

5.0co0eHHOCTH BO3EHCTBUS SKOJOTUUECKHUX (DaKTOPOB HA OPTaHU3M.

6. BzanmoieticTBre 9KOJIOTHUECKHX (DaKTOPOB.

7.HOHYJ'I5IHI/IH, €¢ CBOMCTBA: YHCJIICHHOCTh U IIJIOTHOCTh, CMEPTHOCTD U POXKIAAEMOCTD, POCT U

Pa3BUTHUC.

8.buoreHo3, 0COOCHHOCTH CTPOCHHMS MHIIEBBIX IEMEH.

9.Pacnipenenenue >KUBbIX OPraHU3MOB B OMOT€OIIEHO3E.
10. Baxxneiimue GpopmMbl B3aUMOOTHOIIICHUN MEXKy OpraHu3MaMHU B OHOIIEHO3E:
CuMOmno03, mapa3uTusM.
11.9kocucremsl. [Tupamuasl gricen, Ouomacchl, SHEPTUU.
12.buoreoieHo3, ero CTpykTypa U CBOMCTBA.
13.OyHKIIMOHUPOBAHUE YKOCUCTEM U OMOTEOIICHO30B.

14. Tumnel peakiuu opranu3Ma Ha BO3JCHCTBHE SKOIOTHUECKUX (PaKTOPOB.

15.TTonmynsiiusi, ee BO3pacTHasi ¥ MOJIOBAs CTPYKTYPbI, MOTUMOPGU3M, 3PPEKT rpyIIIbI.
16.Tumnel nuIEeBbIX HeOei.
17. Baxwneiimue GopMbl B3aUMOOTHOILIIEHUH MEXIY OpraHu3MaMu B OMOIIEHO3E:
XUITHIYECTBO, AaHTUOMO3, KOHKYPEHITHSI.
18.ITomynsauusa u Mukpononyasiuu. CTparerus momysiuu.
19. Yuenue o 6uocepe. CtpoeHue u cBoiictBa Ouochepsl
20. OyHKIMHU )KUBOTO BEIIECTBA
21. I'eonoruueckuit 1 OUOIOTHUECKUN KPYTOBOPOTHI OMOTEHOB
22. CTpyKTypHBIE €IMHUIIBI ONOIIEHO30B

23. buoreoXuMHUYECKUI KPYTOBOPOT BOJIbI

24. bUOT€OXUMUYECKUI KPYTOBOPOT yriiepoia
25. buoreoXuMHU4YeCKuil KpyroBOpoT a3oTa

26. bruoreoXuMHU4YECKUI KPYTOBOPOT KUCIOPOIa




2’7. bUOT€OXUMHUYECKUI KPYTOBOPOT CEPbI

28. buoreoxuMuyeckuit KpyroBoport ocdopa

29. AaTponioreHHOE BO3/eicTBHE Ha Orochepy.

30. buorexnocdepa.

31. Hoocdepa.

32. IlouBa, €€ 0COOEHHOCTH U CBONCTBA.

33. IlouBeHHO-OMOTUYECKUI KOMILIEKC.

34. buoreoneHOTHYECKAS ACATEIBHOCTD MOUYBEHHON OHOTHI.
35. OyHKIMOHAIBHAS POJIb TOYBBI.

Monyne 3. Ilpupoanbie pecypcebl, ux kjaaccupukanus. PecypcHble HUKIBI. AHTPONOTreHHOE
BO3/1eliCTBHE HA OKPYKAIOLIYI0 IPUPOAHYIO Cpeay. ArpO3IKOCHCTEMBbI, HX (P)YHKIIMOHMPOBAHHE
B YCJI0BUSIX TEXHOI'€He3a.

DoH/ TeCTOBBIX 32IaHUI VI TEKYIIEro KOHTPOJIS 3HAHUM M0 TeMe:
Buibepume 0oun npasunvnsiii eapuanm:

IIpupoonwvie pecypcol, Komopbie cogepuieHHO He 60CCIMAHABIUBAIOMCA, WU 80CCHIAHABIUBAIOMCA
3HauUUmMenbHO MedIeHHee, YeM UOem UX UCNOIb306aHUe YeTl06eKOM HA3bIBAIOMCA

rcyepriaeMbie BO300OHOBUMBIE

+ucyepriaemMbie HEBO30OHOBUMBIE

YCIIOBHO HEMCYEPITAEMBIE

0€e3yCIIOBHO HercuepraeMble

K ucuepnaemvim 60300H08UMbBIM pecypcam OMHOCAMCA

He()Th, KAMEHHBIN yTOJb

+1104Ba, PaCTUTENBHOCTD, )KUBOTHBIH MHP

CONTHEYHAsl paJnanus, MOPCKHE TIPHIIHBEI

BO3IyX, BOZIa

Ilpupoonwie pecypcol, nompeodienue KOmopvix He 6bl3b16aAem UX UCMOWICHUA U He YXyouiaem ux
Kauecmea Ha3bl6aromca

ucuepraemMble BO300HOBUMbIE

ucuepraemMble HeBO30OHOBUMBIE

YCIIOBHO HEHUCUYEPIIaeMble

+0€e3ycI0BHO HeucuepraeMbie

K ycnoeno neucuepnaemwvim pecypcam omnocames

He(Th, KAMEHHBIH yTOIb

MI0YBa, PACTUTEILHOCTD, JKUBOTHBII MUP

CONTHEYHAs paJnanus, MOPCKHE TIPHIIHBEI

+B0O31yX, BOIa

Bepxnuii 2opuzonm nouesl, 8 KOMoOpPOM UHMEHCUBHO NPOMEKAION RPOUECCHL NOYEO0OPA308aAHUA, 4
makoice GUO0N02UYECKOU AKKYMYIAYUU 2YMYCOBBIX EULECE U 301bHBIX I/IEMEHM 08, HA3bIBACHICS
+neperHoiHO-aKKyMyJIATUBHBIH

epexXOoAHbIN

MaTepuHCKas mopoja

HET NPaBUIBHOTO OTBETA

C060Kynnoch nepezHolino-aKKyMyaamueHo20 u nNepexo0nHo20 20PU30HMo8 HaA3bl8aAemcsa
niemocdepa

+rymocdepa

ruapocdepa

nutochepa

Ilpoyeccol cymupuxayuu, Ko2oa noueennan payna Hesnauumeabna, 6 CUNILHOKUCI0I cpede 00pazyomcs
AMHHOKHCIIOTHI

T'YMHHOBBIE KHCIOTBI

+(yIbBOKUCIIOTHI

HeT MPaBUJIBHOTO OTBETA



CogoKynnocmo npespauieHuil U nPOCMPAHCMECHHBIX Nepemeu|eHUIl 6eujecmea Uil ZpYnnol 6eu4ecme,
HPOUCX00AWUX HA 6CEX IMANAX UCHONbIOCAHUS €20 UeTI06CKOM IMO

KpYrOBOPOT BEILECTB

+pecypCHBIN LIUKII

MIPOMBICIIOBBIN KomacTp

HET NMPaBUIBHOIO OTBETA

Mukpoopzanusmsl, cnocodHble nPeodPaz06bIeams 2a3000paA3HbLIL AMMOCHEPHBLI A30Mm 8 yceoaemble 01
Pacmenuil cOeOuHenus, Ha3bl6aIONCA

aBToTpoaMu

+nuazorpodamu

XxeMoTpodamu

HET NMPaBUJIBHOIO OTBETA

Azomgpukcamopol, Komopbwie Hcueym 6 MKAHAX PACMEHUIl, HA3bI6AIOMCA
+cuMONOTHYECKHE

CBOOOTHOKUBYIIINE

accolMaTUBHBIE

HET NMPaBUJIHHOTO OTBETA

Ilpupoonwie pecypcol, Komopbie npu payuOHAIbLHOM UCHONb306AHUU MOZYM
60CCMANACIUCAMbCA

+ucyepraemMbie BO300OHOBUMBIE

rcyepriaeMble HeBO30OHOBUMBIE

YCIIOBHO HEUcCUYEpIaeMble

0€e3yCIIOBHO HeHcuepraeMble

K ucuepnaemvim ne6o300H06uMbIM pecypcam OMHOCAMCA

+He(Th, KAMEHHBIH YTOJIb

[10YBa, PACTUTENBHOCTD, JKUBOTHBII MUD

COJIHEYHAs paJyalysi, MOPCKHUE IPUIIUBBI

BO3/1yX, BOZA

IIpupoonwie pecypcol, nompebienue KOMOPyIX He GbI3bIGAEH UX UCHOUWIEHUA, HO YXyouiaem ux
Kauecmeo Ha3vlearomes

ucuepraemMble BO300OHOBUMBIE

ucuepraemMble HeBO30OHOBUMBIE

+yCIIOBHO HeucyepIiaeMble

0e3yCIIOBHO HeHcuepraeMble

K 6e3ycnosno neucuepnaemvim pecypcam omHoCAmCA

He(Th, KAMEHHBIH yTOIb

[104YBa, PACTUTENbHOCTD, )KUBOTHBII MUD

+CONHEYHas pagualusi, MOPCKHE IPUIIKBBI

BO3/1yX, BOZAA

Cnabo usmeneHHbIl RPOUECCOM NOYEO0OPA308AHUA 20PUIOHIN HOUGHL HA3bIGAEMCA
MEePErHONHO-aKKyM Y IS TUBHBIN

epexOoaHbIN

+MaTeprHCKast 1opoJaa

HeT PaBUJIBHOTO OTBETA

Tonwa nogepxnocmuplx 20pu3onmoe cyuwiu mowpocmoio 1,5-2 m, m.e. 00 21younbl NPOHUKHOBEHUA
OCHOBHOIL MACCHl KOPHEl PACHEHUT, HA3bl6AEMC A

+memocdepa

rymocepa

ruapocdepa

nmuTtocdepa

Ilpoyeccovl cymupuxayuu, K020a ¢ NOUBAX CO CA1ADOULETOUHON peaKyuell npeodiadaiom 0ecmpyKmopul,
0CODEHHO DeCnO360HOUHbIE JHCUBOMHBIE U Yepeu, 00pa3yomces

AMHHOKHCIIOTHI

T'YMHHOBBIE KHCIOTBI

(yIBBOKUCIIOTHI

HET NMPaBUIBHOIO OTBETA



Pe3koe cnudicenue yposicailHocmu ¢. X. KyJibmyp npu 6ecCMeHHOM 6030€1bl6AHUN ULU YACHOM
6036pawieHUU 00HO20 6UOA PACHEHUI HA NPEIICHee NOJLe Ce60000POMA, NPOUCXOOUN U3-30
3arps3HCHUA

paspylieHus

+1'[0‘IBOyTOMJ'ICHI/I$I

HET NpaBHUJIBHOI'O OTBETA

Azom@puxcamopwl, Komopbvle He C8:3aHbL C KOPHEBLIMU CUCHEMAMU PACMEHUIL, HA3bIBAIOMCA
CUMOUOTHYECKHE

+CBOOOTHOXKUBYIIIHE

acCcoIlMaTHUBHBIC

HET NpaBUJIBHOI'O OTBETA

Azom@puxcamopol, Komopovie obumarom ¢ puzocghepe unu Ha NOGEPXHOCMU KOPHEIL U JIUCHIbEE,
HA3b16AI0MCA

CUMOUOTHYECKHE

CBOOOTHOKUBYIIINE

+aCCOIMAaTUBHEBIC

HET IpaBUJIBHOI'O OTBETA

Ioevtuienuto ypoeus Mupoeozo oKeana u 3amonjieHur0 3HaAYUmMeIbHbIX RI0WAel CyuU
cnocoocmeyem

ri00abLHOE TTOXO0JIOJaHNE

YBEITUYCHUE KOJTMYECTBA OCAIKOB

+HaKOTUICHUE B aTMOC(Epe TeINTUIHBIX Ta30B U TBLIH

Cucmema, Komopas He AGIAEMCA CAMOYRPAGAIOWEICA, A NPEOCMABNAEH COOO0U CTI0MHCHBLIL
KOH2l0MEpam MHOMCECM8A NOOCUCHEM, KOMOPbLIMU YRPAGIAEH Ye108€K INO

ounocdepa

Hoocdepa

+3. 6uotexHocdepa

Tecnas 63aumocesn3v 3aKOHO6 NPUPOObL C 3AKOHAMU MbILULTEHUA U COUUATIbHO-IKOHOMUYECKUMU
3aKoHaMU XapaKmepHa ons

orocdepnl

TexHochepsl

+HOOChEepHI

ruapocheps

Ilomeps niowaodeii n1000pOOHOIL NOUBHL 8 Pe3Yibmanie 3amonieHUs RPU CIMpPouUmelbcmee
2UOPOIHEPZEMUUECKUX COOPYHCEHUIL, RPOMBIULICHHBIX NPEONPUAMUIL, HACETEeHHBIX HYHKI 08 —
Imo

+YHHUTOKEHHE TTOYBbI

HCTOIIICHUE TIOYUBBI

paspylieHue MOYBbI

3arpsi3HEHUE TIOYBbI

Ipo3us nouewt, 00yc1061eHHAA 8b1OYBAHUEM METIKUX YACHMUY NOUBLL 80 6PEMSA CUTbHBIX
nopbvI606 6empa, NLLUILHOI OypU HA3bIEACHICA

+ nedasauus

abpasus

JINHEWHAs

BOJIHO-TIJIOCKOCTHAs

Apo3usa nouewl, 00ycn061eHHAA NOCEPXHOCMHBIM CMbLEOM NOUEbl, KOMOPBLIL RPOUCXO0Um nPU
6bINA0EHUN 3HAYUMENbHO20 KOJIUYECmEd 0CA0K08, HA3bl8AECNICA

neduanus

abpasus

JINHEWHAs

+BOIHO-TIIIOCKOCTHAs

Paznuunvie 2azoobpaznsie, Hcuoxkue u meepovie XumuuecKue 3j1eMeHmsl U COeOUHeHu,
nonaoarwujue 6 OKPYyMHcarouiyro cpeoy u 3aumooeiicmeyoujue ¢ ee KOMROHeHmamu — Imo



CTalMaIbHO-/IECTPYKIIMOHHOE 3arps3HEHUE
+ XUMHUYECKOE 3arps3HeHue

napaMmeTpuieckoe (Gu3nIecKoe) 3arpsi3HeHIE

OMOJIOTHYECKOE 3arpsi3HEHHUE

Hapywienue npupoonuix n1anouiaghymos u neuzasxceil, ypoanuzayua— ymo
CTalMaIbHO-IECTPYKIIMOHHOE 3arps3HEHUE

XUMHUYECKOE 3arpsi3HCHHE

napameTpuieckoe ((pu3nuecKoe) 3arpsi3HeHNE

+ 3cTeTUYECKHil Bpe.

H3menenue KkauecmeeHHvIX NAPAMEmMpPo8 OKpyyicarouiell cpeovlt — Imo
CTalMaIbHO-IECTPYKIIMOHHOE 3arps3HEHNE

XUMUYECKOE 3arpsi3HEHHE

+mapamerpuyeckoe ((pU3NIecKoe) 3arps3HeHNE

OMOJIOTHYECKOe 3arpsa3HeHHE

H3zmenenue nanouaghymos u 3ko102uuecKux cucmem 6 npoyecce RPUPOOOno1b306anusl,
CcéA3aHHO0e ¢ onmumu3ayueil nPUpPoOsl 6 UHMepPecax uei06eKa— IMmo
+cTanuraibHO-IECTPYKIIMOHHOE 3arpsi3HEHUE

XUMUYECKOE 3arpsi3HCHHE

napamMeTpuieckoe ((pu3nIecKoe) 3arps3HeHHE

OMOJIOTHYECKOe 3arpsa3HeHHe

Ilpuuunoii evinadenusn KUCIOMHBIX 00XHCOCI ABIAIOMCA 8bIOPOCHL 8 amMMOochepy
+Ta3000pa3HbBIX OKUCIIOB

BBIXJIOITHBIX Ta30B

TETUTMYHBIX Ta30B

(dhpeoHOB

Obacme naweil nianemsl, 6 KOMOPOU CyU{eCMEYION HCUBOE GEU{ECHIE0 U CO30AHHbBLE
Yen08eKom ypoano-mexHuueckue 00beKmol, HA3bl8ACM CA

ounocdepa

+ ounoTtexHocdepa

Hoocdepa

Ilo eévipasicenuro B.U. Bepnaockozo "muicnawan ovonouxka' unu "cghepa pazyma' smo
ouochepa

+Hooc(hepa

TexHochepa

ruapocdepa

CHuorcenue noueeHH020 N000POOUs (COOEPHCAHUA 2yMYyCa, MUHEPATbHBIX ITIEMEHN08) IO
YHUUYTOKEHUE TIOYBBI

+HCTOIIEHNE TTOYBBI

paspylieHue MOYBbI

3arpsi3HEeHUE MOYBBI

Ipo3usa nougwl, 00ycnosieHnan oopyuienuem depecoe pex u Opyzux 6000emoe
neduanus

+ abpasus

JINHENHAas

BOJTHO-TUUIOCKOCTHAS

Ipo3usn nouewt, 00ycn061eHHAA PAZMBIEOM NOUEL 6 2YOUHY, 00PA306aAHUEM 08DAZOE,
Ha3vleaemcs

nequsanus

abpasus

+ IMHENHAs

BOJIHO-TJIOCKOCTHAs

Yacmuuku nolnu 6 ammocgepe, paznuunsvle npeomemsl 6 600e U NOY6e — INO



+ MeXaHMYECKOe 3arps3HeHne
WHTPEIMEHTHOE 3arpsi3HeHne
OMOLIEHOTHYECKOE 3arpsi3HCHUE
¢du3nveckoe (IHEPreTUIECcKoe) 3arps3HeHNe
Hlym, eubpayuu, y1ompo3eyk, mennio, 6udumsle, UHPPaKpacHvie u yiompoduonemosole
U3JIYYeHUs, ITNEeKMPOMAZHUNHbIE NOJIAA, PAOUAUUA — INO
MEXaHMUYECKOE 3arps3HEHNE

WHTPEIMEHTHOE 3arps3HeHUE
OMOLIEHOTHYECKOE 3arpsi3HCHUE
+duzudeckoe (FIHEPreTUUECKOE) 3arpsI3HEHIE
Co6oKynnocmb eeuiecme, NPUCYMCMEYIOUUX 6 DUOZe0UeHO3e YYIHCEPOOHBIX eMY UL 6
Konuuecmaeax, npesvliudaoujux ecmecnmeeHHblil (hoH— Imo
MEXaHMYECKOE 3arps3HEHNE
+UHIPEAUEHTHOE 3arpsiI3HEHUE
OMOIICHOTUYECKOE 3arpsi3HEHUE
¢uznueckoe (3HEpPreTHIecKoe) 3arps3HeHne
Bo3zoeiicmeue na cocmae u cmpykmypy nOnyaauuil Hcuevlx 0p2aHu3IMo8, HACEAAIOUUX

6”02601{81—[03— imo

MEXaHMYECKOE 3arps3HeHNE
WHTPEIMEHTHOE 3arpsi3HeHNE
+OHOIIEHOTHYECKOE 3arpsi3HEHNE
¢buznyeckoe (SHEPreTUIecKoe) 3arps3HeHne

Tabmuna 3.3 — Kpurepun onieHkr chOpMHUPOBAHHOCTH KOMITETCHITUNA

Koo n Kpurepuu onennBanusi coOpMHUPOBAHHOCTH KOMIIECTEHITUN
HauMEHOBaHUE (4acTH KOMITETCHIINH)
WHIUKATOpa Ha 6a30BOM ypOBHE Ha TTOBBIIIICHHOM YPOBHE
AOCTHKCHMSA COOTBETCTBYCT OLICHKE COOTBETCTBYET COOTBETCTBYET
KOMITCTCHIIUN «YIOBJIETBOPUTEILHOY OIIEHKE «XOPOIIIOY OLIEHKE «OTIMYHOY
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIUH ) MaKCHMaJIbHOTO OaJuia MaKCHMAaJIbHOI'O MaKCHMaJIbHOT'O
Oamna bamna
VK-8 3HaeT Oe30macHbIE 3HaeT Oe3omacHble | 3HaeT Oe3omacHbIe

NJI-1 Cnocoben
c031aBaTh U
MOJICPXKUBATh B
IOBCEIHEBHOM
’KM3HHU U B
npohecCuoHaNbHOM
IEeITENLHOCTH
0e301acHbIe
yCIOBUS
YKU3HEICATEIIbHOCTH
JUIS COXpaHEeHH
MIPUPOTHOMN CpPEeIbl,
oOecreueHust
YCTOMYUBOTO
pa3BHUTHS OOIIECTBA,
B TOM YHUCIIE MIPH
yrpo3se u
BO3HUKHOBEHHH
Ype3BhIYANHBIX

yCIOBUS TPYIa,
3aTpyaHseTcs B
NPUMEHEHUU CPEJICTB

3allIUTBIB OIIPCACICHHBIX

pabovMX CUTYaIUSX.
HcneiTeiBaet
3aTPYAHEHHUS C

IMPUMCHCHHUEM MCTOI0B

yCTpaHEHUs MpooieM,
CBSI3aHHBIX C
HapyIIeHHEM TEeXHUKU
0€30I1aCHOCTH Ha
pabouem MmecTe.

yCIIOBUS TPyla, YMEET
NPUMEHSTh CpEeACTBa

3aIIUTHI.
HcnbiThIBaET
3aTpyAHECHUS c
MIPUMEHEHHUEM
METOJOB yCTpaHEHUs
npoOjieM, CBsSI3aHHBIX
c HapylueHueM
TEXHUKH
0e30MmacHOCTH Ha

pabouem mecte

yCIIOBUS TpyJa, yMEeT
INPUMEHATh CPEICTBA
3aIINTHI.

Bmageer  meromamu
ycTpaHeHus: npooiem,
CBSI3aHHBIX c
HapyIIEHUEM TEXHHUKU
Oe3omacHoOCTH Ha
pabouem mecte




CUTyalUil U

BOCHHBIX

KOH(QIJIMKTOB

OIIK-3 Bnangeer merogamu Bnaneer merogamu Bnaneer merogamu
W-1Bnaneer TIOUCKA ¥ aHAJIN3a TOWCKA U aHAJIN3a TOKCKA U aHaJIN3a

METOJaMH IIOMCKA U
aHajmn3a
HOpMaTI/IBHLIX
IIPaBOBBIX
JIOKYMEHTOB,
periiaMeHTUPYIOIIUX
BOIIPOCHI OXPAHBI
TpyZAa B CEIbCKOM
XO3SHCTBE.

HOPMAaTUBHBIX TPAaBOBBIX
JOKYMEHTOB,
perJIaMeHTHPYIOIINX
BOIIPOCHI OXPaHbI TPYyAa B
CEJIBCKOM XO35HCTBE.
UcnbIThIBaET TPy IHOCTH
B BBIOOpE ONTHMAIBHOTO
METO0/1a TIPH pEeIIeHUN
3ajad.

HOPMAaTHBHBIX MPABOBBIX
JIOKYMEHTOB,
perIaMeHTUPYIOINX
BOIIPOCHI OXpaHbI TpyAa B
CCIILCKOM XO3SICTBE.
HcneiTeiBaeT
3aTpyJHEHUS B
MIPUMEHEHUH HOPMATUBHO
MPaBOBBIX JJOKYMEHTOB B

HOPMAaTHBHBIX TIPABOBBIX
JIOKyMEHTOB,
peraaMeHTUPYIOIMUX
BOIIPOCHI OXpPaHbI TPy B
CEJIbCKOM XO3SIUCTBE.
YMeer npuMeHsTh
HOPMAaTHBHO MTPABOBKIC
JIOKyMEHTHI B PEIICHUN
THIIOBBIX 3a7a4.

PCIICHUHA TUIIOBBIX 3a1a4.

OueHoYyHbIe MaTepHaJbl M CPeICTBA 1JIsl NPOBEPKHU c(POPMUPOBAHHOCTH KOMIIETEHIM

Moayis 4. JKoJoru3anusi CejlbCKOro X03siiicTBa. AJIbTEPHATUBHbIEC CHCTEMbI 3eMJIe[Ae/IH.
HopmupoBanue kauecTBa oKpy»arouleii cpeasbl.

Tema MHAMBUAYAJIbHOT0 TBOPYECKOI0 3aJaHUA (IPaKTHYeCKasaA padoTa):
[Ipoananu3upoBaTh COCTaB 5 HAaUMEHOBAHMH MPOIYKTOB MHUTAHWS HAa HAIWYUE UCKYCCTBEHHBIX
n00aBOK, KOHCEPBAHTOB, KpacuTesield. BoiOpaTh 3K0JI0rn4eck YUCThIe U 0€30MacHbIe MPOTYKTHI.

NuauBuayanbHoe 3aaHue ""IKOJT0rnyecKue nocjaeIcCTBUs NpMMeHeHHs XAMHUYECKUX CPeACTB
3amuTLl"

CoBpeMeHHbIe MEeCTUINIBI — ATO XJIOPOPraHWYeCKHe NeCTULIH b, GocPopopraHuYEecKue u
azorcoaepxaue nectuuuabl. [lecTuumapl AensTCs Ha HMHCEKTULUABI, IMPEAHA3HAYEHHBIE IS
YHUUTOKCHHSI BPEIHBIX HACEKOMBIX; (DYHTHIMJBI, ciyxkamue it 00pbObl ¢ (PUTONATOrEHHBIMU
rpubKkaMu; TepOUIUAbI, TMO3BOJSIONIUME YHUYTOXKATh COPHSKU; POJCHTHUIMIBI, YIOTpeOssemMble
MIPOTUB TPBI3yHOB; HEMATOLMJbl, TOKCHUYHbIC i1 YepBed U3 Kiacca HemaTtond. llecTtuumasl
KJIACCU(PUIMPYIOT IO COCTaBY U XUMHUYECKHMM CBOMCTBaM, CIHOCOOHOCTHM K OMOHAKOIUICHUIO,
YCTOMUMBOCTU K Pa3MHOXKEHUIO, TOKCMYHOCTU. OCHOBHAs NPUYMHA HAKOIUIEHHUSI OCTATOYHBIX
KOJIMYECTB IIECTULMIOB B IPOAYKTaX — HApPYLICHWE IIPABHJI U PErJIaMEHTOB HCIIOJIb30BaAHUS
npenaparoB. [Ipumepro 70% npuMeHseMbIX COEIMHEHH NOMAJaeT B OPraHU3M YeJIOBEKa C MSICOM,
MojiokoM, siinamu U 30% - ¢ pacTuTenbHOM muuied. PacTeHuss Mo CTeneHu HaKOIUICHHS
OCTAaTOYHBIX KOJIMYECTB XJIOPOPTaHUYECKUX MECTULIMIOB B IIPOAYKTUBHBIX OpraHax paclojaararorcs
B Psi : MOPKOBb > METpylIKa >KapTodens > cBEKIA > MHOTOJIETHUE TPaBbl >TOMAT > KYKYpPY3bl >
Kamycta OenmokodaHHas. [lpum pacmage mnecTUIUAOB B PACTEHUSX MOTYT OOpPa30BBIBATHCA
MeTa0OJIUThI, BCTYAIOIINE B PEAKIIUU HUTPO3UPOBAHUSI.

Cmenens onacnocmu necmuyuoa Cq , (0aJIBl) yCTaHABIMBAETCS 10 BHIPAXKEHUIO
C,=(K,+K,)—1,

rre Ky - knace omacmoctw nmecrunmna mwis wenosexa B Gammax; Ky - imace omacmoctn s
npupo il B Oaiiax (mpuioxenune 11).

CpeaHe@36€u/l€HHaﬂ cmeneHb onacHocmu aCCOPTUMCHTA ICCTULIUIOB
C. = Cra*my + Cpp*mg +--Cpi=my

P My + Mg 4000 !



Tne Caa, an,...,Cm — CTEIEeHb ONACHOCTH I-ro nmecTuiyaa B Oamiax; My, My, M; — macca i-
0 BHECEHHOTO TMecTUInIa (Kr).

Cpeonsisi Haepy3ka MOKCUKAHMOS8 HA NI0Wadb, TO €CTh 3KOTOKCOJIOTUYECKas J03a (.ﬂ.u, Kr/ra),
BBIYUCJISICTCS IO BBIPAXKCHUTO
— n
-ﬂn - Za‘ m; ,{ F ’

rae ) M; — o6mas Macca BHECEHHBIX IIECTULMIOB B KI, F — ruiomans, ra.

Ilpocnos 3aepsznenus (Ha, YCIIOBHBIE KI/Ta) BBIYKCISACTCS 10 (hopmyIie
I, = =
3 Ccpxu’

rae U — CrmocoOHOCTh MOYBEI K CAMOOYHINEHUIO B Oamurax: U < 0,2 — ouens ciabas; u = 0,2-0,4 —
cmabas; U = 0,41-0,6 — ymepennas; u = 0,61-0,8 — unaTencuBHas; U > 0,8 — oueHb WHTCHCHBHASL.
HapaMeTp u 0Tpa>1<aeT NHTCHCHUBHOCTH ILCCTPYKHI/II/I necTuauaa B 3aBHCUMOCTH OT ITOYBCHHO-
KIuMatndeckux ycioBui. OH m3amensiercst ot 0,1 Gamna st Cyxux cTene W COJOHYaKoB Ji0 |
Oasta JIst OKYJIbTYPEHHBIX Y€PHO3EMOB B 30HE JIOCTATOYHOTO YBIIAKHEHHUSI.

Azposkomorconocuueckuii unoekc (Auj BBIUUCISAETCS 110 (PopMyIIe:
10=M.=(1+1.)7

(1+0.)}*+5000

u =

[Io arpo’K0TOKCOJIOTUYECKOMY HHIEKCY (Au) 3arpsi3HEHUE TEPPUTOPUHU MECTUIMAAMU
JIEUTCS. Ha YeThIpe Kiacca: A, <1 - MaJ00TacHOE; Ay =14 - CpeIHEeONacHoe; Ay=57-

MMOBBIIICHHOM OIMACHOCTH; Au > 7 — BBICOKOOTIACHOE.
3aoanue: TpebyeTcs ONMpeneauTh KIAacC OMAaCHOCTH 3arps3HEHHS JIEPHOBO-TIO30JMCTON IOYBBI
nectunuaamu: [Tmennmna siposast, F=150 ra. Accoprument nectunuaoB: 3oi10H 0,8 kr/ra; bu-58 1
kr/ra; Jloutpen 0,16 kr/ra; cnocoOHOCTH MOYBKI K camoouuIeHuio U=0,6.
Konmponvhnvie 6onpocnwi:

1. Knaccudukamnus necTUITUAOB M0 X Ha3HAYEHUIO.

2. Kpurepuu 3Kk0TOKCOJTOTUYECKON OIEHKU MECTULINIOB.

3. daxTophl, BIMSIONIME HAa MEPCUCTEHTHOCTh NECTHUIIMIOB B IMOYBE, MUTPAIUIO UX IO

MMOYBEHHOMY MPODUITIO.

4. OCHOBHBIC MPUYNHBI HAKOTUICHHS OCTATOYHBIX KOJIMYECTB MECTUIIMIOB B MTPOIYyKTa?

5. @aKTOpHI, ONPEACIAIONINE HHTCHCUBHOCTD JIECTPYKIIUHU MTECTUIIN/IA B TIOYBE.

@oH/I TECTOBBIX 321aHUH /15l TEKYIIEr0 KOHTPOJISA 3HAHU 110 TeMe:
Buvioepume o0un npasunvhulii 6apuanm:

Bozapuvie, opouraemoie azpoyxocucmemol (pomauuu 3epHosvlx, 60006bIX, KOPMOBHIX, 08OULHBIX,
Oaxuesvlx, MEXHUYECKUX U IeKAPCHBEHHBIX KYIbIYD) OMHOCAMCA K

MaCTOUIIHBIM

+.3eMIIeIeJIbU€CKUM HUIH TOJIEBBIM

CMEIIIaHHBIM

IJIAHTAIHOHHO-CaJ0OBBIM

Ilhanmayuu uaithozo Kycma, Kakao, Koge, caxapnozo mpocmHuKa, caoosvle azpoIKOCUCHeMbl
(nnoooevie cadvl, A200HUKU, BUHOZPAOHUKU) OMHOCAMCA K

[MacTOMIITHBIM

3eMJICACIBYCCKUM UJIU TTOJIEBBIM

CMEIIIaHHBIM

+1IaHTAaMOHHO-Ca0BBIM



Azpocucmembl 0m2oHHBIEX RACMOUW: MYHOPOGBIX, NYCHIBIHHBIX, 20PHBIX; JIECHbIX RACMOULY;
VIYUUIeHHble RACMOULA; CEHOKOCHL; OKYIbHYPEeHHble 1y2d HA3bl8AIOM s

+I1aCTOUIIHBIMU

3eMIIEAEIFYECKUMU WM IIOJIEBBIMU

CMEIIaHHBIMA

arpoNpPOMBIIUICHHBIMH

A2po3kocucmemol ¢ 8bICOKUM YPOGHEM AHMIPONOZEHHOU IHEP2EMUUECKOU CYyOCUOUU, 8blCOKOU
NPOOYKMUBHOCHIbIO U HU3KOU CHIENEHbI0 A0ANMUGHOCHIU HA3bIBAIOM CS

OKCTCHCHUBHBIC

+UHTCHCUBHBIC

aJJalITUBHBIC

HCT MPAaBHUJILHOI'O OTBETA

AzpoakocucmeMbl, Komopbsle xapakmepus3yromcsa HENnoJIHbIM 6ocnpou3300cmeom

ecmecmeeHHo20 ni00opoous, Ymo npueoOUm K NA0eHUI0 €20 ypOo6Hs HA3blealom
+IPUPOIOEMKUE

MIPUPOIOOXPAHHBIE

MIPUPOA0YTyUIIatOIINe

HET MPaBUIILHOTO OTBETA

Cnocoonocms K camocoxXpanenHuio u camopezyiupoeanuio IKOCUCIeM npu 6030€liCHEUAX He
npesvlalouiUX ONpPeoesleHHbIX KPUMUYECKUX 6eNUdUH (00nyCmuUMblX npedenoé uMeHeHuit)
Ha3vigaemcs

L[E€JI0CTHOCTD

+yCTOMYHUBOCTH

M3MEHYUBOCTh

3IACTUYHOCTh

Cnocoonocms cucmemovl MEeHAMb 6 HEKOMOPHIX NPedeIax ceoe COCMOAHUE NOO 6030elicCmeuem
6HEUWLHUX (PAKMOPOE U 6036PAULAMBCA 8 UCXOOHOE COCMOAHUE NPU NPEKPAUCHUU UX 0elCm U
Ha3vieaemcs

LIETIOCTHOCTH

YCTOWYUBOCTh

M3MEHYUBOCTh

+2JIaCTUYHOCTD

Cnocobnocmb npupooOHbIX cucmem 6 HEKOMOpPbIX Npeodenax NPOmueoCmoAmb 6030€liCHIeUID
GHEUWHUX (haKmopoe 6e3 U3SMEeHEeHUA C60e20 COCMOAHUA HA3bIEACM CA

+UHEPLUA

€MKOCTb

JOIIYCTUMBIE TIPeIeIbl U3MEHEHUI

HET MPaBUIILHOTO OTBETA

Maxcumanvnolii U4 MUHUMATBHBLI npPedelbl NAPAMEMPOE COCMOAHUA RPUPOOHOU CUCHIEMBbL,
GHYMPU KOMOPHIX OHA 001a0aem yCmouuugoCmsio U He pa3pyulaemcsa Ha3vleaemcs

WHEepLUs

€MKOCTb

+101yCTUMBIE IPEENbl U3BMEHEHU I

HET MPaBUIILHOTO OTBETA

B aoanmueno-nanowiagpmnom 3emnenonvb3086anuu RPUHYUN COEMECIUMOCIU COCHLOUNL 8 HOM,
umo

+arponanamadTel TPOSKTUPYIOT U CO3/AI0T TaK, YTOOBI MPHUPOIHBIE U AHTPOMIOTEHHBIC AIIEMEHTHI
TEPPUTOPUU OBUTA OPTAaHIMYECKU B3aMMOCBSI3aHbI U MPEACTABIISIIN SIUHYI0 CUCTEMY

MpU CO3/IaHUU arpoiaHamadToB GUTOMENHOpPALUS OJDKHA UTPaTh BEAYIIYIO POJb B Ipoliecce
CaMOBOCCTaHOBJICHUS, CAMOOYUCTKH arpO3IKOCUCTEM, OXPaHE MTOUBBIL.



arpo3’KOCHUCTEMBI JIOJDKHBI CO3/IaBAThCS MO MPUHIUIY, YeM Pa3HOOOpa3Hee U CIOXKHEE CTPYKTypa
arposianmmadra, TEM BBIIIE €ro yCTOMYMBOCTh, CIOCOOHOCTh MPOTHUBOCTOATH PA3TUYHBIM
BHEIIHUM BO3JCHCTBUIM

HET MPaBUIILHOTO OTBETA

Azporkocucmemovl paGHOUEHHO couemarwuiue 6 cebe HeCKONbKO U008 3eMIen0J1b308aAHU,
HEeCKOJIbKO 61008 NOJIYYEeHUA NEPEUUHON U 6MOPUUHOI OUON0ZUYECKOU NPOOYKUUU OMHOCAMCA
K

MacTOUIIHBEIMU

3eMJICACITLYSCKUMU HIIHM TI0JICBBIMU

+CMEIIaHHbIMH

IUIAHTAIIMOHHO-CaJ0BEIM

JKocucmemovl NOYUEHUA 6MOPUYHOU  OUOSIO2UYECKOU NPOOYKUUU HpU  CHAOXHCEHUU
aA2pOIKOCUCHEMBL BEULECINBOM U IHEp2Uell U38HEe, HA3bLBAIOM CA

MacTOUIIHBEIMHU

3eMJIEACILYSCKUMU HIIH TIOJICBBIMU

CMeIlIaHHBIMHA

+arponpoMBIIIIEHHBIMHU

Azpoakocucmemvl ¢ HUBKUM YPOGHEM AHMPONOZEHHOU IHEPeMUUEcKou cydcuouu, HU3KoU
NPOOYKMUBHOCHbIO U 8bICOKOU CIMENEeHbI0 A0anMUEHOCMU HA3bI8AIOM A

+3KCTCHCUBHBIE

MHTEHCUBHEIE

aJanTUBHEIE

4.Azpoakocucmemvl ¢ YMEPEHHbLIM YPOGHEM GHMPONO2EHHOU IHEPZEMUUECKOU Ccyocuouu,
YMEPEHHO-8bICOKOU NPOOYKMUBHOCHbIO U 6bICOKOU CIENneHbl0 A0ANMUSHOCMU HA3bl8AIOM CA
9KCTCHCUBHEBIE

HHTEHCUBHEIC

+aJanTUBHEIC

5.Azporkocucmemol, 6 KOmMOpvIX NPOUCXOOUM RPOCHMOE B0CHPOU3BOOCHIBO €CHIECHIBEHHO20
nj1000poouUs, a c1edo8amesibHo COXpaHeHue €20 yposHs HA3bleAIOmC

MPUPOJOEMKHE

+IpUPOI0OXpaHHBIE

MPUPOAOYITYUIIAIOIINE

Aepoaxkocucmemsl obecneuusarouiue pacuiupeHHoe 60CHPOU3BO0CMEO U NOBbIUIEHUE YPOBHA
ecmecmeenno20 niao0opooUs HaA3bleaAIOMCA

MPUPOJOEMKHE

2.IpUPOI0OXPAHHbBIC

+IpUpOAOYTyUILIAIOIINE

Buympennee eduncmeo skocucmem, 63aumocea3a3o Meicoy ux KOMHOHEHMAMU HA3bl6ACH CA
+1EI0CTHOCTH

YCTOMYUBOCTh

H3MEHYUBOCTh

9JIACTUYHOCTH

Cnocoonocms 3Kocucmem nepexooums u3z 00H020 COCMOAHUA 8 OPY20€ NOO GNUAHUEM 6HEUIHUX
CUJI UTIU (YaAKMOPOE camopazeumusn Ha3vléaemcs

IIEJIOCTHOCTE

YCTOWYHUBOCTD

+U3MEHUYUBOCTD

9JIACTUYHOCTE

B aoanmueno-nanowagpmnom 3emnenonvzoeanuu nPUHKUN A0EK6AMHOCMU INO —
+ymno1o61eHe MPOU3BOICTBEHHON ACITETbHOCTH B arpoianamadrax GyHKIusM Ouocdepsl, ydeT
MPUPOIHBIX 3aKOHOMEPHOCTEN OKPYXKAIOLIEH Cpebl



MPaBUJIBHBIN BBIOOpP MecTa Pa3sMEIICHUs PAa3JIMYHBIX TPYNH C.X. KyJAbTYP HAa HEOJHOPOIHBIX IO

IKOJIOTMYECKUM OCOOCHHOCTSM M PACHOJI0KEHHIO ydacTKax arposianamadra

yCTaHaBJICHUE DSKOJOTMYECKH W HKOHOMHYECKHM OOOCHOBAHHBIX CTPYKTYPbl M COOTHOIICHHUS
pa3MepoB IUIOIIAAEH YrOAUM B 3aBUCUMOCTH OT MECTHBIX IIPUPOJHBIX YCIOBUM

Ilpunyun onmumusayuu CMpPYKmMypol u COOMHOUIEHUA 3EMENbHBIX Y200UTL IMO

yroao0JieHue POU3BOJICTBEHHOM AEATENBHOCTH B arpojanamadTax QyHKIusSM OHocdepsl, yder

MIPUPOIHBIX 3aKOHOMEPHOCTEN OKPYKAIOIIEH CPebl

IIpaBWJIbHBIN BBIOOP MeCTa pa3MELIeHMs] Pa3IMYHbIX TPYHI C.X. KYJIbTYp Ha HEOJHOPOAHBIX IO

9KOJIOTMYECKUM OCOOEHHOCTSIM U PacIOJIOKEHHUIO yJacTKax arpojaHamadgdra

+ycTaHaBJIeHUE HKOJOTUYECKA M JKOHOMHUYECKH OOOCHOBAHHBIX CTPYKTYPHl M COOTHOUIICHUS
pa3MepoB IUIOIIAEH YTOAUM B 3aBUCUMOCTH OT MECTHBIX IPUPOJHBIX YCIOBHM

Tabnuna 3.4 — Kpurepun orieHkr cOpMUPOBAHHOCTH KOMITETEHIIUM

Kona n naumeHoBanue

Kpurepun onennBanus chopMrupoBaHHOCTH KOMIIETEHLIUN

WHJIUKAaTOpa YaCTH KOMIETEHITUN)
JOCTYOKCHHS Ha 6a30BOM ypOBHE Ha TOBBIIICHHOM YPOBHE
KOMIIETEHIUH (4acTH COOTBETCTBYET OLICHKE COOTBETCTBYET COOTBETCTBYET
KOMHGTCHHI/II/I) «yHOOBJIIETBOPUTCIILHO OIICHKE «XOPOIIO» OIICHKE «OTJIUYHO»
50-64% ot 65-85% o1 86-100% ot
MaKCUMaJbHOTO Oasia MaKCHUMaJIbHOTO MaKCHUMaJIbHOTO
Oata Oasuia
[TIKoc-1 3Haer 3Haer 3Haer
OcymectBisger  cOOp | IPUPOIOOXPAHHBIE MPUPOJOOXPAHHBIE MIPUPOJIOOXPAHHBIE
nHpopManuu, TpeboBaHUs npu | TpeboBaHUs npu | TpeboBaHUs npu
HE00X0 MO JUISL | IPOU3BOJICTBE IIPOU3BOJICTBE IIPOU3BOJICTBE
pa3paboTKH 3JIEMEHTOB | MPOIYKIIUU MPOYKIUU MPOAYKIIUU
CUCTEMBI 3eMJICJIENINS U | PACTEHUEBOJCTBA, pacTEHUEBOICTBA, pPacTEeHUEBO/ICTBA,
TEXHOJIOTUI OCHOBHBIE  TIOJIO)KEHHS | OCHOBHBIE OCHOBHBIE
BO3/I€JIBIBAHUSA IPUPOJOOXPAHHOIO MOJIOXKEHUS MOJIOKEHUS
CEJIbCKOXO35MCTBEHHBIX | 3aKOHO/IATEIbCTBA. IPUPOJOOXPAHHOTO | MPUPOIOOXPAHHOTO
KYJIbTYpP HcnbIThIBaeT TPYIHOCTH | 3aKOHOJATENIbCTBA. 3aKOHO/IaTEJIbCTBA.
YcranaBiuBaeT npu pazpaborke Mep | Jomyckaer YcnenHo npumeHser
COOTBETCTBHUE 3anutel  OIIC  mnpu | HETOYHOCTH nipu | mepsl 3anuThl OIIC
arpoJianmadTHEIX HEraTUBHOM pa3paboTke Mep | Ipu HEraTUBHOM
yCIOBUN TpeOOBaHUSM | aHTPOIIOTEHHOM 3amutel  OIIC  mpu | aHTpONIOreHHOM
CEJIbCKOXO35MCTBEHHBIX | BO3/ICHCTBUH, HEraTUBHOM BO3/ICUCTBUH;
KYJIbTYp npu ux AHTPOIIOT€HHOM
pa3MelieHuu Ha BO3/ICICTBUH,
TepPUTOPUHU
3€MJIETIOJIb30BaHMs
[TKoc-2 3Haer 3Haer 3HaeT
OcymiecTBiser 00U | MPUPOTOOXPAHHBIE MPUPOJOOXPAHHBIE MPUPOIOOXPAHHBIE
KOHTPOJIb peanu3aluu | TpeOoBaHUs mnpu | TpeboBaHUS mpH | TpeOOBaHUS npu
TEXHOJIOTUYECKOTO MIPOU3BOJICTBE MIPOU3BOJICTBE MIPOU3BOJICTBE
npoiiecca NPOIYKIIUU MPOAYKIIUU MPOAYKIIUU
MIPOU3BO/ICTBA pacTeHUEBO/ICTBA, pacTeHUEBO/ICTBA, pPacTEeHUEBO/ICTBA,
MPOAYKIIUU OCHOBHBIE  TIOJIO)KEHHS | OCHOBHBIE OCHOBHBIE
pacTEeHUEBOJICTBA B | IPUPOJIOOXPAHHOTO MOJIOXKEHUS MOJIOKEHUS
COOTBETCTBUU C | 3aKOHOJIaTENbCTBA. MPUPOJOOXPAHHOTO | MPUPOIOOXPAHHOTO
pa3paboTaHHBIMU HcnbIThIBaeT TPYIHOCTH | 3aKOHOJATENIbCTBA. 3aKOHO/IaTEIbCTBRA.
TEXHOJIOTHSIMU npu cpaBHeHuu | Jlomyckaer Ycnemno




BO3/ICIIBIBAHUS nokaszareneit  OIIC ¢ | HeTouHOCTH IIPYU | CPaBHUBAET

CEJIbCKOXO35MCTBEHHBIX | HOpMaTuBaMu. He 3Haer | cpaBHEeHUN nokazarean OIIC c
KYJIBTYP cniocoObl  dKostoru3anuu | nokaszareneir OIIC c¢ | HopmaTuBamu.
CEJBbCKOI0 XO35UCTBA. HOpMaTUBaMHu. 3HAaeT | YMeeT  NPUMEHUTh
CrocoOBI CHOCOOBI
IKOJIOTU3AIIH AKOJIOTU3AIIH
CEIIbCKOT0 CEIIbCKOT0
XO35HCTBaA. XO0351CTBaA.

ROO~NoOO~WE

0.
11.
12.
13.
14.

BOIIPOCHI JJIA KOJIVIOKBUYMA 2

Knaccugukanus npupoIHbIX pecypcoB

D¢} dexTUBHOCTD UCIIOIB30BaHUS IPUPOHBIX PECYPCOB
TuIbr arpo3KocucTeM.

Ponb KynbTypHBIX pacTeHHI B arpoOHOreo1eHo3e.
CopHble pacTeHH U Ip. KOMIIOHEHThI arpoOHOre01eH03a.
Oco0eHHOCTH arpoOMOIIEHO30B U MPUPOIHBIX SKOCHUCTEM.
OneHka 3arpsi3HeHHs TOYB XUMUYECKUMU dJIEMEHTAMH.
IlouBeHHOE yTOMIIEHHE, CIIOCOOBI IPEIOTBPALLIECHUS.
AHTPOTIOT€HHOE BO3/ICHCTBHE HA MTOYBY.

Hcrotienne n yHUuTOXKEHHUE MOYBBHI.

Pa3pyiienne nouBbl, aHTPONOTE€HHAS IPO3Us
XUMHYECKOE 3arpsi3HEHUE TIOYBBI TSKEIBIMU MeTalIaMU
3arps3HEHHUE MTOYBbI CPEICTBAMH XMMH3ALUHU CEITbCKOX03SICTBEHHOTO

IMPOU3BOJACTBA U TNOKCHUHAMMH.

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

XHUMHUYECKOE 3arps3HeHue OYBbl He(DTEPOYKTaMHU.

buoopraandeckoe 3arps3HeHUE TIOUBBI

PannoakTuBHOE 3arpsi3HEHNE TTOYBHI.

[Tonsarus "nanmmadt" u "arpomangmadt".

CBO¥CTBa DKOCUCTEM, TIPOSBIISIONIMECS TIPH BO3CHCTBUU BHEITHUX (DaKTOPOB.
OcCHOBHBIE IPUHITUITBI OPTaHU3AIUN aTrPOIKOCUCTEM.

Bakneiimue HarpaBieHUs] ONTUMHU3AIUHN arpoJiaHamagToB.

[IpyuymHBI BOSHUKHOBEHHMS U 1IEJIA aJIbTEPHATHBHOTO 3€MJICIICIHS.
OcHOBHBIE HAIIPABJICHUS U IICJIA AJIbTEPHATUBHOTO 3€MJICIICITHS.

Tumbl albTepHATUBHBIX CUCTEM 3€MJIC/ICIIHSI- OPraHUYECcKasi CUCTEMa.
Turmbl aTlbTEpHATUBHBIX CHCTEM 3eMJISACINS-ON0JMHAMUYECKast CUCTEMA.
Tumbl aTbTEpHATUBHBIX CHCTEM 3eMJIECIIAS-OPTraHOONOIOTMYeCKasi CUCTEMA.
Tunbl anbTepHaTUBHBIX cucTeM 3eMieaenus-Crucrema ANOY

Tumbl aTbTEpHATUBHBIX CUCTEM 3eMJIeae/HsI- OM TEXHOJIOTHH.

3HaueHNe BEPMUKYIbTYPBHI.

buorymyc, ero ceoiicrsa.

[ToHsITHE MOHUTOPHUHT, €T0 BUBI, OPraHU3aIUs €r0 MPOBEIACHHUS.
DKOJIOTUYECKHI MOHUTOPHUHT, €r0 COCTABHBIE YaCTH.

3amaun eJMHOTO SKOJIOTHYECKOTO0 MOHUTOPUHTA.

3amaun 1 OCHOBHBIE MPUHITUIIBI arPOIKOJIOTHIECKOTO MOHUTOPHHTA.
OreHKe IKOJIOTUYECKON YCTOWYMBOCTH U ONITUMU3AIUY JIaHmadra.




2 OHEHUBAHME IIMCBMEHHBIX PABOT CTYJAEHTOB, PETJIAMEHTUPYEMBIX
YUYEBHbBIM IIVTAHOM

[TuceMenHbIe pabOTHI IO TUCIHUIUIMHE YI€OHBIM IJITAHOM HE TIPEyCMOTPEHBI.

3 OITPEJEJIEHUE PE3YJIbTATA
IMPOMEXYTOUYHOMN ATTECTAIIIA

dopma MpoMeKYyTOUHOU aTTECTALUH 10 AUCIUIUIMHE IK3AMEH.

YK-8. Cnocoben cozoasamv u noooepircusamov 6 HOBCEOHEBHOU MHCUBHU U 6
npogpeccuonanvnoil  deamenvHocmu  0e30NACHbBIE  YCNOGUA  HCUBHEOCAMETbHOCIMU  0J1
COXPAaHeHUsn NPUPOOHOIL Cpedbl, 0Decneuenus yCmouyueo2o pa3zeumus 00ulecmed, 6 mom vucie
npu yz2po3e u 603HUKHOBEHUU YPE3GbIUANHBIX CUMYAUUIL U 60€HHBIX KOHDIUKM 06

3aoanusa 3aKkpeimozo muna:

1.Ha cKo1bKo Knaccoe onacHocmu RPUHAmMo noopazoenims omxoovl:
2

3

4

+5

2. Bviopocot 6 ammocehpepy ceposodoopooa u ceprucmoii KUC10MbL CEA3AHBL C

IIPOM3BOJICTBOM aHTUOMOTUKOB

MIPOU3BOJICTBOM MUHEPAIbHBIX y100peHUi

+MPOU3BOICTBOM HCKYCCTBEHHBIX BOJIOKOH

IIMHHOW TPOMBIIUIEHHOCTHIO

3. Y paouonyknuooe oonaoarom 6vicoKoil npoHuKarouieit ChoCoOHOCMbIo U
odycnaenuearom oouee iyuesoe noparceHue

0- U3JIy4eHUe

B- n3ydenue

+y- ¥ HEUTPOHHOE U3ITY4YEHUs

HET MPaBUIBLHOTO OTBETa

4.0cHO8HBIMU KUCIOMO000PA3YIOUMUMU COCOUHECHUAMU 8 amMOochepe ABNAIMCA..

+cepa + azoT

as’oT + aproH

aproH + cepa

YTIIEKUCIIBIH a3 + KUCIOpOoa

5.11o konuuecmay eviopocy épeonvix eeujecme TIC ycmynaiom nuun?

+aBTOMOOUIILHOMY TPAHCIIOPTY

MIPOU3BOJICTBY aHTUOMOTHKOB

ITMHHOW TPOMBIIUIEHHOCTH

METaJUTypTrUH

3aoanus omkpeimozo muna:

1.0mKkyoa nonaoarom ¢ OKpyxscarwwylo cpeoy OUOKCUHbL U KAKyl ORACHOCHb O
yenoeéeka onu npeocmagnaem?

Bospuryto onmacHOCTh 1711 4eslOBEKa M OKpPYXKAloled cpeabl MPEACTABISIET 3arpsi3HEHUE
JTUOKCUHAMH. JIMOKCMHBI UMEIOT UCKIIOUUTEIBHO TEXHOTE€HHOE IMPOUCXOXKACHUE W TOMAJaloT B
OKPY)KAIOLlYI0 Cpely IpHU IMPOU3BOJICTBE M HCIIOJB30BAHMM XJOPOPTraHUYECKUX COEAMHEHUH, a
TaK)Ke MPU YTHIM3ALHUHA UX OTXO0JI0B. /J[MOKCHUHBI Ype3BbIYAMHO YCTOMUMBHI B TIOYUBE, I'JI€ IEPUOJI X
nosypacnaaa coctasiser 10 net. J[MOKCHHBI EPEXOIAT B OPraHMIeCcKyIo (ha3y MmouBbl, MUTPUPYIOT
B COCTaBE€ OPraHMYECKHX COEJAMHEHHH, yepe3 MUILEBbIE LENMU NMONaJaloT B OPraHu3M JKUBOTHBIX U
4eJI0BEeKa.



Jlaske Tipu OYeHb MaJbIX KOHIIEHTPAIHSX B OPraHU3ME TUOKCHHBI BBI3BIBAIOT HAPYIICHUS
UMYHHOW CUCTEMBI, CHIDKAIOT CIIOCOOHOCTh K aJianTanuu. JJMOKCHUHBI IPAKTHYECKU HE BBIBOJSTCS
U3 opranu3zMa denoBeka. Hamboree akTHBHO JAMOKCHUHBI KOHIIEHTPHPYIOTCS B OpPTaHU3ME PBIO U
JOWHBIX KOPOB, OT HUX MMOTA/IAl0T B OPTraHU3M YeJIOBEKa.

B cBsI3M ¢ UCKITIOUUTENHHON TPYTHOCTHIO 00€33apaskKUBAHMSI TIOUBEI OT JUOKCHHOB CJICTyET
n3beratb WX YTEYKH Ha TIPOU3BOJICTBE, CIEAyeT 3amnpeniaTh MPOU3BOJCTBO W IMPHUMCHCHUE
XJIOPOPraHUICCKUX TIECTHIIH/IOB, COJCPKAIMUX TUOKCUHBIL.

2.KaKo6bl ucmouHuKu Xumuuecko2o 3azpA3HeHus noueol?

XUMUYECKOE 3arps3HCHUE TMOYBBI NPOUCXOJMT IMPHU TOMAJAHUM B HEE MPOMBIIUICHHBIX
OTXOJIOB, HEPTETIPOAYKTOB, TSIKEIIBIX METAJUIOB, CPEJICTB XUMHU3AIUH CEIBCKOTO X03siicTBa. Cpenu
MIPOMBIIIJICHHBIX OTXOJOB MOXXHO Ha3BaTh PA3JIUYHBIC OKHUCIBI (CEephbl, a30Ta), KOTOPhIC IpHU
COCIIMHEHUH C BOJIOM 00pa3yrOT KUCIOTHI, KOTOPHIE BHI3BIBAIOT 3aKHUCIICHHUE TTOYBHI.

HedrenpoaykTel SBISIOTCS CTOWKHMH, TOKCUYHBIMU 3arpsi3HUTEISIMH TIOYBBI, OHU HE
pasiararoTcs MUKpOOPraHU3MaMH, HAJI0JITO JIENIA0T TI0YBY HETIPUTOTHOU ISl CENTbCKOTO XO3SCTBA
ucnosib3oBaHusa. OHM TOMajgalOT B MOYBY IpH HedTenoOblue, TpPaHCIOPTUPOBKE HeDTH WU
He(TEnpPOIyKTOB.

JIMOKCHHBI WMEIOT HWCKIIOYUTEIFHO TEXHOTEHHOE IMPOUCXOXJICHWE W TIOMAJaloT B
OKPYXKAIOIIYI0 Cpeay MpPH TPOU3BOJCTBE M WCIOJE30BAHUH XJIOPOPTaHHMUYECKUX COSAWHEHHH, a
TaKKe MPH YTHIIU3AINUNA UX OTXOI0B. JIHOKCHHBI YpE3BBIYAHHO YCTOWYUBHI B IIOYBE.

Tspkenmbie METaJUTBI MTOCTYITAOT B TIOYBY, KaK OT MPOMBIINIICHHBIX MPEANPUATHN, TaK W OT
paboTHI TpaHCTIOPTA.

3. Kakoea onacnocms paouoakmuenozo 3azpaznenusn?

[Tomaast B OKpYKAMOIIYIO CPEy, PAAUOHYKIIHIBI JIETKO MUTPUPYIOT B HEH, HAKAILTUBAIOTCS
B BEpXHEM cJioe MoYBbl. M3 MouBBI 4yepe3 pacTeHHs OHU TOMAJAlOT B OPraHU3Mbl KUBOTHBIX U
yenoBeka. O0ianas TOBOJIBHO JJIUTENBHBIM MEPHOJOM IOIypachajga, pagdoHyKIUAbl CTAHOBSITCS
HMCTOYHUKOM OOJIy4EHHUS B €0 OpraHu3Me.

JInsi  paZTuoHYKIIMIIOB XapakTEepHO o-, P-, Y- W HEUTpoHHOE wm3iydeHue. I[Ipudem
HauOOJIBIIYIO OTTACHOCTH MPEACTABIAIOT Y- U HEUTPOHHOE U3ITy4eHUsl, KOTOpble 00J1a/1al0T BHICOKOM
MMPOHUKAIOIIECH CIMOCOOHOCTRI0O W 00YyCHaBIWMBAIOT oOmiee ydeBoe mopaxeHue. Kpome Toro,
PaZMO0aKTUBHOE U3TYYCHUE MTOPAKAET MPEXKJIEe BCErO MOJIOIbIE, NENAIUECs KIETKH, B T.4. TIOJIOBbIE,
BBI3bIBAsI MyTAIlMH U BPOK/IEHHBIE YPOJICTBA y TOTOMCTBA.

B o6nydenHbix (uTOIEHO3aX BBHIMANAIOT HaumboJee paJuoYyBCTBUTEIbHBIE PACTEHUS,
CHIDKAETCSl KOJIMUECTBO PACTeHHI U 3arackl puTomMacchl Ha eIMHUIIE TUIOMIAIH.

4.Yem onacno 3azpsazHenue no4ebl maAxceablmu memaiiamu?

3arpsi3HeHHE TSDKEIBIMH METajUlaMd OYeHb OIAaCHO, TaK KaK OHU Ype3BbIUaifHO ci1a0o
yIAJSIOTCS U3 TMOYBBI OT JIECATKOB IO ThICSY JIeT. B mouBe TspKenmble METalulbl MPETepIieBaioT
pa3nMyYHbIE XMMHUYECKUE MPEBpAIIEHUs, B PE3yJIbTaTe KOTOPBIX MX TOKCUYHOCTHb 3HAYUTEIHHO
MeHsieTcsi. Haunbonee omacHbl MOJIBHMKHBIE (OPMBI TSHKEIBIX METAJIOB, KOTOpPBIE IO MHUIIEBBIM
LEMsIM TOMAAl0T B )KUBBIE OPTaHU3MBI.

B Mukpoao3ax 3T MeTamibl HEOOXOIUMBI PACTEHHSIM M JIPYTMM >KUBBIM OpraHu3MaM, Tak
KaK OHU WIPAlOT BaXHYIO poJib B OOMEHHBIX Mpoueccax. OIHAKO, B BBICOKHX KOHIIEHTPAIUAX
TSDKENbIE METAJLTBl 3arPSA3HAIOT MOYBBI U SKOCHCTEMBI B 11eJOM. TOKCHYECKOe ACWCTBHUE TSKEIbIX
METaJJIOB MPOSBISIETCS CASAYIOIUM 00pazoM:

-IpsIMO€E ICUCTBUE — OJOKUPYETCS KaTAIUTUYECKOe IEHCTBUE (hPepMEHTa;

-KOCBEHHOE JeCTBHE — MEePEBO/I MUTATEILHBIX BEIIECTB B HEJIOCTYITHOE COCTOSTHHE.

5.Kakoebl memoowsl 60pbobl ¢ 3a2pA3HeHUEM NOYEHL MANHCEIBIMU Memaniamu?

MeTo 161 00pBOBI € 3arpsI3HEHHEM MTOYBBI TSHKEIBIMH METaJUIaMU MOTYT OBITh (DU3HUUECKUMH,
XUMHYECKUMU U OMOJIOTHUECKUMHU.

YBenuueHne KHUCIOTHOCTH TIOYBBI TMOBBIMIAET BO3MOYKHOCTH 3arps3HEHUS €€ TSDKEIbIMU
MeTtaiamMu. [loaToMy BHECEHHE OpraHMYECKUX BEIIECTB W TJIMHBI, H3BECTKOBAHUE B KaKOH - TO
Mepe MOMOTaloT B 60ps0OE ¢ 3arps3HEHHUEM;



[ToceB, ckamuBaHUE W yIAICHHE C TMOBEPXHOCTU MOYBBI HEKOTOPHIX PACTEHUH, HAIIPUMEP
KIIeBepa, CYIIECTBEHHO CHIDKAST KOHIICHTPAIMIO TSDKEIBIX METaUIoB B mouBe. K ToMy ke JaHHBII
CIOCO0 SIBJISIETCS COBEPIICHHO KOJIOTUYHBIM;

OurcTka METOJOM MPOMBIBKH MOYBBI pacTBopamu u3 [IAB unu pactBopamu cojaepkaimine
CWJIBHBIE OKUCIIUTEIH — AKTUBHBIN KHUCIOPO/I, XJIOPCOIEPKAIINE COSTMHCHHMS, a TAKKE MIETOIHBIE
pactBopel. [lpy BBINIETAYMBAHUH COJACPKAHHUE TOKEIBIX MeTawioB (Zn, Pb, Cd, Ni, Cu, As)
cHmKaetcs Ha 85 - 95 %;

OnekTpodu3Mdecknii METOJ OYUCTKH — HCIOJB3yeTCs Ui yHAJICHUS W3 IOYBBI
He(TENPOYKTOB, PSHOJIOB M XJIOPCOACPKAIIUX YIICBOIOPOI0B. B ocCHOBE MeToa JIGKHUT dPPEKT
AJIEKTPOJIA3a BOJIBI ITPH MMPOXOXKICHUH ICKTPUICCKOTO TOKA Yepe3 MOYBY;

TepMuueckuét METOJ OYMCTKA - METOJ TPUMEHSETCS JUIsi OCBOOOXKJIEHUS TOYBBI OT
He(TENPOYKTOB, Macel, OCH3WHA, OT HEKOTOPHIX I[BETHBIX METAJLIOB, OT TAJIOTCHOCOICPIKAIINX H
OPraHMYeCKUX COCTMHEHUH. BOCCTAaHOBHUTH CBOKCTBA IMOYBBHI IMOCJIE TAKOTO BO3IAEHCTBHS MOMXHO
n00aBJICHIEM KOMITOCTA MJI MHHEPAIBHBIX yI00pEHUIA;

B HekoTOphIX 0C000 TSKEIBIX CIIydasX TPeOyeTCs TOJHOE CHSATHE MOYBCHHOTO CIIOSI U
3aMEHA €r0 HOBBIM.

6. Kax nonaodarom ¢ ammocghepy azomucmoule coeOUHeHUA, KAKOBO UX 6IUAHUE HA
pacmenun?

A30THUCTBIC COCIMHEHUsS IOMANaloT B aTMochepy MpH BBICOKOTEMIIEPATypHOM TOPEHUN
(NO), xorma obOpasyeTcst OKCHJ a30Ta, OKHCISAICH OH mpeBpaimaercs B auokcua azora (NO2).
[Tonamass B pacTeHHs] B HE3HAUYHMTEIBHBIX KOJMYECTBAX, JUOKCHJ a30Ta CTUMYIHPYET IPOIECC
¢doTocuHTe3a, cuHTe3 OenkoB. Biimouasce B MeTaboiaM3M, a30T y4yacTBYeT B IOCTPOEHUU
aMUHOKHUCIIOT M OenkoB. OpHako, oOpasyromuecs MPU aCCHMIJISAIAN OKCHJIOB a30Ta HUTPHUTHI
Ype3BhIYAfHO TOKCHYHBI W MHTUOMPYIOT XOJ (PU3MOJOrMYECKHX IMpoleccoB. B  HeKoTopbIx
pacTeHMsIX B pe3yJbTaTe 3arpsA3HEHHsS OKCHIAMHU a30Ta 00pa3yeTcsi aMMMaK, MOBPEXAAIONINN
KJIeTku. [lorjomeHHbIi JUOKCH] a30Ta HAKAIUIMBAeTCsl B TKaHAX pacTeHud (okoio 65% ot
MOCTYTIJICHUS).

BOnu3u HMCTOYHHMKOB OKCHJIOB a30Ta pACTeHUsS CHIJIBHO MOBPEXKIAIOTCS, YTO CHIKAET
MPOJIYKTUBHOCTh arpo3’KocucTeM. BusyallbHO THOpakeHHe a30THUCTHIMU COECTUHEHHUSIMH MOYHO
HaO0aTh B BUJIE TEMHBIX HEKPOTHYECKUX IMATEH Ha JMCThIX, MEAOKUIKOBOM HEKPO3€, MPU ITOM
CHIDKAIOTCSI TEMITBI pOCTa, MPOAYKTUBHOCTH (POTOCHUHTE3a, YCTOMUHNBOCTh K BPEAUTENSIM, OOJIE3HIM,
cTpeccam.

7.Kakue oOecmpykmueHbvle U3MEHEHUA NPOUCX00AM 6 Cle0Cmeue 3a2pA3HeHUs
ouocghepvr?

3arpsi3HeHUEM SIBIISIeTCSl HeOIaronpuaTHOE U3MEHEHHUE OKPY)KAIOIIeH cpe/ibl, BOSHUKIIIEE B
pe3ynbTaTe 4YeJIOBEYECKON AESITeTbHOCTH, MPU ATOM H3MEHSIOTCA paclpeiesieHUe MpUXosien
SHEPruH, YpPOBEHb pagualiy, (U3NKO-XMMHUYECKHUE CBONCTBA OKpPY)KAIOIIEH Cpelbl U YCIOBUS
CYIIIECTBOBAHUS KUBBIX OPTraHU3MOB.

3arpsizHeHue 00yciaBIMBaeT HEOOPATUMOE pa3pylIeHHUE HKOJOTHYECKUX CHCTEM, MOTEpIO
IUIOJIOPOJIHBIX 3€MEllb, CHUKEHHE MPOJYKTUBHOCTH KaK 2KOCHCTEM, TaK U Ouocdepbl B LEIOM,
IpsIMO WJIM KOCBEHHO YXyAlIaeT (U3MYECKOe M MOpAIbHOE COCTOSHHE 4ejioBeka. BHeapeHue B
OKOCUCTEMBI ~ UYXKXEPOIHBIX BEUIECTB  HApyIIaeT JBOJIOIMOHHO  CIOXXHUBIIMICS  PEXUM
9KOJIOTHYECKUX (PaKTOPOB, HAPYIIAaeT OOMEHHBIE M MPOIYKIIMOHHBIE MPOIIECCH B OMOTeOoIeHo3e,
MIPUBO/JIS €r0 K JeTpAalliu.

8.Kakoevl ocnosnbie 3azpaznumenu ammocghepnozo 6o3zoyxa?

Jl11s aTMOocepHOTo BO3AyXa XapaKTepHBbI CIEIYIOIINE 3arpsI3HUTENH:

-TaJIOTEHCOJIEpIKAIINe COSAMHEHUS, HCTOYHHKOM KOTOPBIX SIBIAIOTCS XHMUYECKas U
XOJIOIUJIbHAS OTPACTIh,

-MeTaJUTHYecKasl IMbUIb, KOTOpas MOMaJaeT B atMocdepy ¢ MPEANPUATHN METAIITYyprud U
TOPHOI0OBIBAIOIIEH MPOMBIIIIEHHOCTH,

-YIJIEBOJIOPO/IBI MOCTYNAIOT OT TEIUIOBOM SHEPTreTHKH, TPAHCIIOPTa,



- razoo6pasubie okucibl (CO2, SOz, NO, NO2) coenunsisich ¢ Bnaroi armochepsl BbIIAIAl0T
Ha 3eMJTI0 KUCJIOTHBIMH JOXKISIMU

Cnenyer y4yecTb, YTO 3arps3HUTENM, MOIMAB B OJIHY MPUPOJHYIO CpEeAy, MUTPUPYIOT B
npyryto, u obpatHo. Tak, Hampumep, 3arpsi3HUTEINb, TOMAaB B atMocdepy, MPOHUKAET B TOYBY, a
OTTylla B PACTCHHsI U JKMBOTHBIX, KPOME TOTO, M3 IOYBBI 3arpsS3HHUTENh MHTPHUPYET B BOIY, B
JOHHBIE OTJIOKEHUs, PrIOy. C HJIOM MOKET BHOBb BO3BPATUTHCS B TIOUBY.

9. Kakoeo enusanue 2a3onvlieevlx 3azpA3HeHUIl HA pACMUmebHble OPAHUIMbL?

[TpomyKThl TeXHOTeHe3a, 0COOSHHO Ta30IbLUICBEIC BHIOPOCHI, BO3JCHCTBYIOT MPEXKIE BCETO
Ha aBTOTPO(HOE 3BEHO arpoOMOreoneH03a — Ha KyJIbTUBHPYEMbIE pacTeHHs. Pa3muuaror BUguMbIe
MOBPEKICHUS PACTEHHU U HEBUIUMbIE BO3/ICUCTBUSA 3arpS3HEHHUI.

K BUIMMBIM H3MEHEHUSM PACTCHHA B PE3YJbTATE 3arpsi3HEHUs] OTHOCATCS: OCAXKJICHUE
3arpsi3HUTENS (CaKH, 30716, IIEMEHTHOW IbUIM, OKCHJIa Kejle3a W T.J.) Ha 4YacTsIX pacTeHUM
O0COOEHHO Ha IIEPOXOBATHIX, TOKPBITHIX BOJIOCKAMH, KIEHKHX WA BJIQXHBIX; MNPUIUIIAHUE
MacCUBHOM MbUTH (10 0Opa3oBaHUsI KOPKH B OMPENEICHHBIX YCIOBUSX); MPUIUTIAHUE TOKCUYHOU
MIBUTH, COJCPIKAIICH TsDKETTbIe METAIIBl WM JKeJe30; HeKpo3, B pe3yabTare Bozjaehictus SOz, HF,
SiFs, SO3, HCI u3smenenue 1ieTa, 0’KOTrM Ha JMCThSIX M XBOE; HEKPOTHU3AIUS KOHYUKOB MU KpacB
JIUCTHEB, a TAKXKE€ HEKPO3 MEKPEOEPHBIX MOJICH JTUCTHEB WM BCETO JIMCTA; BEPXYIICUHBINH HEKPO3
mioaa moxa jgeiictBueM HF; mpexaeBpemMeHHBIN Omaj JUCTHEB; ACTPECCHUS POCTa BaKHEHITUX
YacTel pacTeHUs] — YMEHBIIIEHUE TUIOIIAJN JUCTOBOW MOBEPXHOCTH, a CJIEIOBATEIHLHO CHIDKEHUE
MPOYKTUBHOCTH ACCUMIUISIITUU M BCETO PACTCHHS B IIEJIOM.

K HeBUAMMBIM BO3IEHCTBHSAM 3arps3HEHUS OTHOCATCA: PE3KHUE W3MEHEHUs B OOMeHe
BEIIECTB PACTECHUM, CTPYKTYpPHBbIC N3MCHEHUS BHYTPH KJICTOK, TOTJIONICHHUE OT/ICIIBHBIMU JacTsIMHU
pacTeHHMiI M HAKOIUICHWE BHYTPH PACTCHHH Tra3000pa3HBIX M TBEPJBIX KOMIIOHCHTOB BPEIHBIX
BEIIECTB.

CreneHp BO3JIECHCTBUSL 3arpsi3HSIONIMX BEIIECTB HA PACTEHUS 3aBUCHUT OT UX BHAA U
KOHLIEHTPAlLIMK, BPEMEHH BO3JIEHCTBUS, TOJEPAHTHOCTU PACTEHHUH K JTAHHHBIM 3arpsi3HUTENSIM, a
TaKke OT (PeHOTOTHYECKOH (ha3bl pa3BUTHS PACTCHHUS.

10. Kaxkue uzmenenus npoucxoosm 6 nPpUpoOOHbIX U AZPOIKOJI02UUECKUX CUCHEMAaxX npu
mMexXHO2eHHOM 8030eiicmeuu?

Kak npuponnble, Tak U arposKOJIOTUYECKUE CUCTEMBbI, SBISSCH YacThiO OMOTEXHOCHEpHI,
HCIBITHIBAIOT MOCTOSIHHOE TEXHOTEHHOE Bo3zeiicTBUe. B pesynbrare 3arpsi3HEHUs B KO CHUCTEMAaX
HapyIIalOTCS  IPOLECChl  SHEProoOMEHa, CHUXKACTCS NPOAYKTUBHOCTH M YCTOMYHMBOCTH
BO3JICNIBIBAEMBIX KYJIbTYp. B palloHaX HMCTOYHMKOB HHTEHCHBHOIO Ta30IBLIEBOTO 3arpsi3HEHUs
JOBOJILHO YETKO BBIAEISIOTCS 30HBI C Pa3IMYHOM CTENEHbIO JErpajalli pacTUTEILHOTO MOKPOBA.
Tak, B HemocpeJACTBEHHONW OIM30CTH K HCTOYHHKY 3arps3HEHHs pacrojaraercs " TeXHOreHHas
MYCTBIHSA " — TEPPUTOPUS C OTCYTCTBUEM PACTHUTEIBLHOCTH WM CHUJIBHOW CTENEHBIO €€ YrHEeTEHUS
PacCTUTEIHHOTO MOKPOBA.

Hepenko 30Ha aKTHMBHOTO 3arpsi3HEHHsT B pe3ylbTaTe Ta3O0NbUIEBBIX BBHIOPOCOB
MPOCTUpAaeTCs Ha HECKOJBKO JECATKOB KuioMeTpoB. Hampumep, Bokpyr Hopunbckoro
TOPHOMETAJUTYPrHUeCKOro KOMOMHATa PACTUTENbHBIM MOKPOB W TMOYBEHHAs OHOTa MpeTepIieiu
3HAYUTENbHbIE U3MeHeHusl B paauyce 60-70 KM OT UCTOYHHKA 3arpsSA3HEHHUS.

11. Kakoeo eénusanue 2a3000paznplx OKUC108 cepovl HA HCU3HEDEAMEeIbHOCHb pacmeHuil?

3arps3HeHue Ta3000pa3HbIMH okuciaMu cepbl SOz, SOz mNpoHCcXOOUT B pe3yibTare
TEXHOTEHHBIX BBIOPOCOB B atMocdepy. IlopaxkeHnue pacTeHuii cepoil BH3yalbHO MHpPOSBISETCS B
BUJIE OENBIX MATEH, KOTOPBIE MOTOM OYpEeIOT M HEKPOTH3UPYIOTCS, a TaKKe B BHJIE MEKKHIKOBOTO
Hekpo3a. MHorma mopaxeHue cepoil HE WMEET BHUAMMBIX MPOSIBICHUH, OJHAKO HApYIIAIOTCS
MPOLIECCHl POCTa, Pa3BUTHUSI W OOMEHa BelIeCTB y pacTeHui. Tak, TUOKCHA Cepbl MOBPEXKIAET
MeMOpaHbI TUJIAKOWIOB, CHM)KAET KOJIMYECTBO TPaH, BHI3BIBAET YTOHYEHHUE CTPOMBI, T.€. HapyIlIaeT
CTPYKTYpPy XJIOpPOILJIACTOB, KPOME TOTO CHIDKAETCS MPOAYKTUBHOCTH (DOTOCHHTE3a, a TaKKe
HapylIaeT pacrnpeaencHiue aCCHMUIISATOB.



[Ipu BBICOKMX KOHLIEHTpAIMSIX TUOKCHIA CEephl TMOBPEKIAIOTCA KIETKU SIUACPMHCA H
Hapymaercs (YHKIMS YCTBUL, BCJIEACTBHE YEro PACTEHHs TEPSIOT CHOCOOHOCTH COXpaHATh U
HAKaIUIMBaTh BJIATY B KJIETKAX, CHUKAETCS 3aCyX0yCTOMUNBOCTb.

JIMoKcua cepsl MOBBIIIAET MPOHHUIIAEMOCTh Ul KAaTHOHOB KalMs, KaJbIHS M Caxapos,
MIPOUCXOTUT OTTOK MHUHEPAIILHBIX COJIEH, pe3ko cHibkaeTcst PH.

VYdeHBIMU YCTaHOBJICHO, YTO TMPHUMEPHO JIBE TPETH TUOKCHAA CEphl NMPOHUKHYB B JIUCTHS
pacTeHus MPEeBpamalOTCsS B CEPHYIO KHCIOTY, a OJHA TPETh Je3aKTHBU3HPYETCS, MPeoOpasysich B
KJIeTKax B CBOOOJHBIC CEpOCOACP)KAIINEe AMHUHOKHUCIOTH (IMCTEHH, TIYTaTHOH, METHOHUH).
durotokcuunbie KoHHeHTpammu SOz s  pa3IUYHBIX PACTEHHH HEOJWHAKOBBI, HO IS
GONBITMHCTBA pacTeHuit oHU cocTaBmsoT 50-90 Mkr/m®. Kaprodens cnocoben 6e3 3HAUMTETbHBIX
M3MEHEHHH BhIepK1uBaTh KoHnenTpamuu SO, B Bosmyxe 10 250 Mxr/m®,

12. Kaxkoeo énusanue gpmopcooeprcawiux 3azpaznumeneii Ha pacmenun?

dTOopcoaepKalue 3arpsSa3HUTENN O4YeHb pa3HO0Opa3Hbl. OHU MOTYT OBITH Ta3000pa3HBIMH:
HF, SiFs, H2SiF2, CFe, a Tarxke TBepAbIMH yacTuiiamu u aspososssmu: NaFs, CaFz, NasAlFs,
Na,SiFs. ®oHoBOE conepxkanue GTopa B aTMOC(HEPHOM BO3IyXe arpodKOCHCTEM cocTapiseT 1%¥10
Mr/M. @TOPUCTBIE COCNUHEHHS SIBISIFOTCS OMACHBIMH TOKCHKAHTAMHU JUISL C.X. PACTEHHUH, TaK Kak
OHM 00JIa/IAI0T BBICOKON XMMHUYECKOH aKkTUBHOCTHIO. CoemuHeHus: propa BCTYHArOT B PEAKIMH C
OpraHNYeCKUMHU M HEOPTaHUYECKUMHU KOMITIOHEHTaMH MOYBBL. B pesynbrare W3MeHSIOTCS (PHU3HKO-
XAMHYECKHE CBOMCTBA TIOYBHI, CHUKAETCS €€ TUIOIOPOJTHE.

[Tommamast B pactenust GTop HE BKIIOYAETCS B OOMEH BEIIECTB, a HAKAIlJIMBACTCS B HUX B
KOJIMYECTBAX, OMACHBIX JUISA 370POBBSl KUBOTHBIX M UeNOBeKa. TOKCHYeCKHe cBoWcTBa (ropa
MIPOSIBIISIFOTCS. TIPH COJIEPYKAHWM €ro B TKaHsx Oonee 1,5-2,0 mr/kr. BusyanbHO mOBpexkIeHHE
GTOpPOM TPOSBISIETCS B BHIE KPAacBOTO M BEPXYIIEYHOTO HEKpo3a. TOKCHYHOCTH (ropa uis
pacTeHuii 3aBUCUT Kak OT (opMbl (GTOPCOJEPKAIIEr0 COSNUHEHUS, €r0 KOHIIEHTPAIU, BPEMEHU
BO3JICHCTBUS, BHJIa M BO3pacTa pPacTeHH M HMX YYBCTBUTEJIBHOCTH, TaK U OT OOECHEUYEHHOCTH
3JIEMEHTaMU MHUHEPAJbHOTO NHTAHMS, IOJIEBOM BJIAro€MKOCTH M TeMIlepaTyphl Bo3ayxa. Ecmm
naHHas ¢opma (propa TOKCHYHA I ONPEICIICHHOTO BHJIAa PACTCHUM, TO JIMCThS MPHOOpETAIOT
KpacHOBAaTO-KOPUYHEBBINM 1[BET. B TKaHAX HEKOTOPBIX pacTeHHM coeAnHEeHHs PTopa OIOKUPYIOTCS
AJUTIOMUHKMEM, 00pa3yst ycToiunBbie KoMIiekchl Al-F, cHMkas TOKCHYHOCTH 3THX 3JIEMEHTOB
(xormyaTHUK, 4Yaif). DTop, HAKAIIMBAsACh B PACTEHHUAX, CHUXKAET COJEp)KaHue XJopoduiia,
MHTEHCUBHOCTh (POTOCHHTE3a, CUHTE3 OENIKOB, KpOME TOTO YCHJIMBAETCS IbIXaHUE, MOJaBISCTCS
aKTUBHOCTH (PUTOTOPMOHOB, B pe3yibTare cBsi3biBaHud Ca, Mn, Mg, HapymaeTrcss MHUHEpalibHOE
nuTaHue. B KOHEYHOM cueTe CHW)KAeTCs MPOJYKTUBHOCTh DPACTEHUHM, YXY/IIAeTCs KadyecTBO
ypoxasi.

Bo u3bexxaHue HEraTUBHOTO BO3JCHCTBUS C.X. PaCTEHUS ClIeyeT BhIpallliBaTh He Onmke 3
KM OT HCTOYHMKA 3arpsi3HeHus: (TOpOM, 3€pHOBBIE KYIbTYphl cienyeT omnpbickuBath 0,1%
PacTBOPOM KaJIbLIMEBOM CENUTPHI 3 pa3a B TEUCHHE BETeTaIlUH.

13. Kakxoea knaccugukayus 3zacpasuaowux Gakmopoe no Qu3UKO-XumMuvecKum
napamempam?

[To Qusuko-xuMUYeCKMM MapamMeTpaM 3arps3Hsiomue (akTopsl MOAPA3ACSAIOTCS Ha
MEXaHUYEeCKue, (PU3nYeckue (SHEPreTUUecKHue), XUMUYECKHe, OUOJOTHYECKHE M ACTETUYECKUI
Bpe/l.

MexaHn4yeckue 3arps3HEHHUs — 3TO YAaCTHUKHM MBUTM B atMocdepe, TBEpIble YacTUIbI U
pa3IuYHbIE MPEMETHI B BOJIC U MOYBE.

XUMHUECKUE 3arpsi3HEHHsT — O3TO pa3jiMyHble Tra3oo0pa3Hble, JKUAKHE U TBEp/ble
XMUMUYECKHE JJIEMEHThl M  COEAMHEHUs, T[ONaJalollie B  OKPYXKAIOIYl0 Cpeay H
B3aMMO/ICHCTBYIOIINE C €€ KOMIIOHEHTaMU.

dusnueckue (IHEPreTHUECKHe) 3arpsi3HUTENN — 3TO LIyM, BUOpPAIUH, YIbTPO3BYK, TEILIO,
BUJIUMBIE, HPPAKPACHBIE U YABTPO(DHUOTIETOBBIE U3MTyYEHUS, STIEKTPOMATrHUTHBIE TIOJIS, PaUallvs.

buonorudeckne 3arps3HUTENM — OTO pa3IW4YHBIE BHUABl OPraHW3MOB, B TOM YHCIE
BBIBEJICHHBIX YEJIOBEKOM, IPUYNHSIIONINE BPEJ €My CaMOMYy WJIH >KUBOU MPUPOJIE.

DCTeTUYECKUid Bpe]] — HapyIlleHne IPUPOIHBIX JTaHIIIaQTOB U Neii3axeil, ypoaHu3arus.



14.Kakoebt nocneocmeus HapyuieHus 4en06eKom 0CHOGHBIX NPUHUUNOG eCHeCH8EHHO20
ycmpoiicmea 6uocgepot?

VYyeHble cleaylIKUM 00pa3oM OXapaKTepU30BajId HapPYIIEHUE YEJIOBEKOM OCHOBHBIX
MIPUHIIUIIOB €CTECTBEHHOTO yCTPOlicTBa Onochepsl:

1. B mpupone coyiHe4Hass SHEPrUsl AKKyMYJIHUPYETCS 3€JCHBIMH DPACTCHHSIMH B BH[E
OpPraHMYECKOI0 BEIIECTBA, NEPEXOIUT U3 PACCEIHHOIO COCTOSIHUSA B KOHLEHTPUPOBAHHOE, YacTh
9TOW PHEPrUM PacxXoayeTcs *UBBIMM OpraHM3MaMH Ha Ipolecchl MeTaboJsiM3Ma, paccenBaercs,
Jpyras 4acTh (3amacaercs) COXpaHseTcs B MHOTOJETHUX (uroneHo3ax. UYenmoBek HapylaeT
CIIOXUBIIMICA OanaHc 3Hepruu. J{oObIBas M CKurasi SHEPropecypchbl OH MEPEBOAUT IHEPIUI0 U3
KOHLIEHTPUPOBAHHOTO COCTOSIHMSI B paccessHHoe. llpu 3ToM paspymaroTcss MHOuBbI, T'MOHET
PacTUTEIBLHOCTD, 3arPSI3HACTCS OKpYXKarollas cpefa, HeoOpaTUMO U3MEHSIOTCSI SKOCUCTEMBI.

2. B mpuposme BemectBa Ouochepbl  HMCIONB3YIOTCS — UYPE3BBIYAWHO  AKOHOMHO.
Broreoxumuueckue UKIBI OMOTEHHBIX AJIEMEHTOB HE MPUBOIAT K HAKOTUICHHIO OTXOJI0B. YemoBek
WCIIOJIb3YeT BemecTBa Ouochepsl kpaitHe HedhPEeKTUBHO, 0OpazyeTcsi orpoMHasi Macca OTXO/IOB,
MHOTHE U3 KOTOPhIX TOKCUYHBI. JIumib 1-2% mepBUYHOTO CHIPhS UCTIOJB3YETCSI B KPYrOBOPOTaX, a
98-99% wuner B 0OTXOMBI.

3. B ecrecTBeHHBIX MPHUPOITHBIX YCIOBHUSAX Oyiarojapsi pa3MYHbBIM B3aUMOOTHOIICHHSIM
MEXAY MHOrooOpasveM BHJIOB B OHMOI€OlL€HO3€ CIIOXKHIOCH OHOJIOTUYECKOE paBHOBECHE.
HcTpebnenne 4deNOBEKOM OT/ACTBHBIX BHUAOB JKUBBIX OpPraHW3MOB TIPUBOJIUT K CHWKEHUIO
YCTOMYHMBOCTH DKOCHCTEM U OMOC(EPHI B IIEJIOM.

4. JleaTenpbHOCTh YEJOBEKAa IpHUBENa K HApPYIICHUIO MOMYISIUOHHOW CTaOMIBHOCTH.
3HAUUTENBHO BO3POCIIO KOJUYECTBO COMYTCTBYIOUIUX YEJIOBEKY BUIOB: KPbIC, MBIIIEH, TapaKaHOB,
KolIeK, cobak u T.A. B To ke BpeMs YHCIEHHOCTb APYruX MOMYJISLIUN PE3KO COKpallaeTcs, MHOTIa
JI0 YTPO3bI TIOJIHOTO MCYe3HOBEHHS (MOpPCKHE MTPOMBICTIOBBIC )KUBOTHBIC, Y CYPUMCKUN TUTP U JIP. ).

5. XO03sUCTBEHHAsI NESITEILHOCTh YEJIOBEKAa PE3KO M3MEHUJIA MapaMeTphbl 3KOJIOTHYECKUX
(dakTopoB. MHOrME BUJBI KUBBIX OPraHU3MOB HE MOTYT MPUCHOCOOUTHCS K TaKUM OBICTPHIM
M3MEHEHUSM U TIOru0aroT.

15. Kakoevt omauuus ouomexnocghepvl om ouocgepwot?

buorexnocdepa — 310 005aCTh HAIIEH MUIAHETHI, B KOTOPOU CYIIECTBYIOT KHBOE BEIIECTBO
U CO3/JaHHbIE YEJIOBEKOM YpOaHO-TEXHUYECKHE OObEKTHI U T'/ie MPOSBISAIOTCA UX B3aUMOJCHUCTBUE U
BIIMSIHUE HA BHEIIHIOIO cpeay. buotexHocdepa B omimuue OT Ouocdepbl He SBISIOTCS
CaMOYTPABIISIOLICICS OpraHM30BaHHOM CHUCTEMOW, OHA CIIOKHBIM KOHIJIOMEpaT MHOKeCTBa
MOJICUCTEM, KOTOPBIMHU YIpaBiiieT 4denoBeK. [lo cpaBHEHHMIO C NPUPOJHBIMU CUCTEMAaMH STH
MOJICUCTEMbI HE aKKyMYIHPYIOT, a PAcXOIyIOT 3HEpruro, Ouomaccy u kuciopon ouocdepsl. Ilo
nanHbIM B.A. KoBJbl, IpUpOAHBIE SKOCUCTEMBI MOJIHOCTHIO 3aMEIEHbl TEXHOTEHHBIMU CHCTEMaMU
Ha 25-30% cymm. Ilpu >TOM OpraHMYecKOro B3aMMOACHCTBHS MeXAy Ouochepoir u
ouorexHochepoil He MPOUCXOAUT, MOCKOJIbKY TEXHOTEHHBIE CHUCTEMBI XOTS U PACIOJIOKEHBI B
ouoctepe, HO OHM He 00JaNaAIOT TeMH (PYHKUHUSIMH U CBOMCTBAMH, KOTOPBIC XapaKTEPHBI s
MPUPOJHBIX SKOCUCTEM. Tak, TeXHOTEeHHbIE (PYHKIIMOHAIbHBIE 0OPAa30BaHMsI MOTYT CYIECTBOBATh
JUIIb IPU UCTIOJIB30BAHUU SHEPTHH U OMOMACChI, HAKAIUIMBAEMbIX aBTOTPO(HBIMH SKOCHCTEMAMHU
ouocepsl, MO3TOMY TEXHOTEHHBIE CHCTEMbI Pa3pyllal0T MPUPOJHBIE aBTOTPO(HBIE SKOCUCTEMBI,
3amMelas uX B MPOCTPAHCTBE.

Kak wu3BecTHO, Onarojapst €CTECTBEHHOMY KpPYTOBOpPOTY BEIIECTB, XHBOE BELIECTBO
o6uocdepsl 00a1aeT CBOMCTBOM IKOJIOTHUECKOTo camoolecredeHus. A npu (GyHKIHOHUPOBAHUHU
O6rnoTexHochepbl KpyroBOpOoT OMOT€HOB HapyIIaeTcsi, T.K. HEKOTOpPbIE BelIeCTBa OHMOTHYECKOTO
MIPOUCXOKICHHUS, U3BATHIE U3 OHOChEpHl, HE BO3BPALIAIOTCA B HEE B MPHUTOIHOM JUTSI BKIIOUEHUS B
KpyroBopoT Bujae. Takum oOpa3oM, B NPHUPOJHOM cpeie MOSBISIETCS HEAOCTATOK BEIIECTB,
HEOO0XOAUMBIX JUISI IOCTOSTHHOTO CaMOBO300OHOBIIEHHS )KUBOTO BEIIECTBA.

OIIK-1 Cnocoben pewiams munosvle 3a0auu npoheccuoHanbHoil OeamenbHOCmU Ha
OCHO6€ 3HAHUI OCHOGHBIX 3AKOHO6 MAMEMAMUYECKUX U eCHEeCH8eHHBIX HAYK C RPUMEHEHUeM
UHPOPMAYUOHHO-KOMMYHUKAUUOHHBIX MEXHON02UTL



3adanusa 3aKkpvimozo muna:

1.030H B cTparocdepe odpasyercs U3

+KucIOpoIa

BOJSTHOTO T1apa

YTIJIEKHUCIIOTO Ta3a

CEepHUCTOTO rasa.

2.Kak Ha3bIBaeTCs MUHEPATU3ALMA OPraHUYeCKHX BellecTB?

CHHTE3

+IeCTpyKIHA

BOCCTaHOBJICHHE

OKHCIICHHE

3. KakoBo coaepxkanue mnpecHOil BOAbI 1O OTHOIIEHHI0O KO BCeM pecypcam
ruapocdepsbi?

+2 %

10 %

25 %

98 %

3aoanua omkpeimozo muna:

1. B uem 3akntouaemcs KOMRieKCHOe Oelicheue IKON02uuecKux paxmopos?

DKoJoruveckre GakTophl CPeIbl ACHCTBYIOT Ha OPTAaHU3M HE M30JMPOBAHHO JIPYT OT JApyra,
a BCe BMECTE OJHOBPEMEHHO, KOMILJICKCHO, TIOOTOMY 30HA ONTHMYyMa M IPEaebl BRIHOCIHBOCTH
OpraHu3Ma Io OTHOIIECHHUIO K KAKOMY-TTH00 (paKTOPy MOTYT 3aMETHO CMEIIAThCS B 3aBUCHMOCTH OT
TOTO, B KAKOM COYETAHHUH M C KaKOW CHUJION JAEUCTBYIOT B 3TO € BpeMs aApyrue GpakTtopsl. Tak, mpu
ONTUMAJIFHOW BJIAKHOCTHU MOYBBI U BO3/lyXa PACTCHHUS JIET4Ye MEPEHOCAT MOBBIIIEHNE TEMIIEPATYPHI
WJIM CKOPOCTHU BETpA.

W3 Bcero MHOr000Opa3us AEMCTBYIOMIMX HA OPraHU3M 3KOJOTHYECKHX (PaKTOPOB OJHU MOTYT
OBITh BEYILIUMHU, a IpyTHe — COMYTCTBYOMUMU. [IprueM B pa3inuuHble MEpUO/Ibl B POJIM BEAYILIUX
MOTYT BBICTYNAaTh pa3Hble (akTopsl. Tak, Uis mpopacTaHus 3epHa BeAyIIUM (aKTOpOM SIBISETCS
TeMIlepaTrypa, B IEPHOJ| KOJIOIIEHUS W IIBETEHHs] — COJEp)KaHWE BJaru B IOYBE, BO BpPEMs
CO3pEBaHUs — HAJIMYKE B [TOYBE JOCTATOUYHOTO KOJMYECTBA MUTATEIbHBIX BEIIECTB.

2. Kak 6o3nuxarom >k006uomopgut?

Bo3zneiicTBue Ha pa3Hble B CUCTEMAaTHYECKOM OTHOIIEHHWU OPTaHU3Mbl OJJHOTO U TOTO K€
KOMILJIEKCA 3KOJIOTHYECKUX (DAKTOPOB B TEUEHUE MHOTHX MOKOJICHHUH BBI3BIBAET Y ATHX OPraHU3MOB
COBOKYITHOCTb CXOAHBIX MOP(}0sI0ro-(hHU3H0I0rHUecKuX aJanTaluoOHHbIX U3MeHeHnl. Bo3HukaroT
CXOJIHBIE TPYIIIBI OPraHW3MOB, Ha3BaHHBIE KU3HEHHBIMU (popMaMu, Win s3k0onomMopdamu.

DOKOOHOMOP(BI — 53TO COBOKYMHOCTH BHJIOB, HMEIOIIME CXOAHBIE (OPMBI pOCTa,
OMOJIOTUYECKUE PUTMBI, SKOJIOTO-TPUCIIOCOOUTEIbHBIE OCOOCHHOCTH, TOJYYEHHBIE B IpOLIECCe
€CTeCTBEHHOro 0TOopa. CyIllecTBYeT HECKOIbKO KiacCH(pHUKAIUK 3K0OHOMOPd, KOTOPBIE CTPOSITCS
Ha OCHOBE JBYX-TpeX Haubosee BaXHBIX XapaKTepucTHK. Hampumep, y KUBOTHBIX CIOCOOBI
NOOBIBaHUS MHIM U 3alIUTHI OT BParoB, y PaCTeHUN — OCOOCHHOCTH poCcTa U MOP(OJIOrHIEeCcKOro
CTpOEHHUSI.

3. Kakoea cmpykmypa skocucmem?

DKOCHUCTEMBI — HCTOPUYECKH CIOXKUBIIHMECS B Orocepe Ha TOW WM WHOW TEPPUTOPHH HITU
aKBaTOPHUH OTKPHITHIE, HO IEIOCTHBIE M YCTONYMBBIE CHCTEMBI JKUBBIX M HEKHUBBIX KOMIIOHEHTOB
(6uoTom u OUOIIEHO3).

DKocucTeMa BKIIOYAET B ce0sl OuoyeHo3 — pa3IuvHbIe cCOOOIIECTBA KUBBIX OPraHU3MOB
(puTOLIEHO3BI, 300IIEHO3BI, MUKPOOOIIEHO3bI, MHUKOIIEHO3bI), OOBEAUHEHHbIE TPOPUUECKUMH U
MPOCTPAHCTBEHHBIMHU CBSI3SIMU, a Takke alOuotuueckue (akTopsl cpeapl (KIMMaTHYECKHE,
MMOYBEHHO-TPYHTOBBIC U AP. YCIOBHS).

buomon — OTHOCUTENHHO OJHOPOAHBIA MO aOMOTHUECKUM (HAaKTOpaM Cpelbl y4acTOK
reonpoCTpPaHCTBa (CYIIN WK BOJOEMA), 3aHATHIA ONMpeAeaEHHBIM OHOIIEeHO30M. Mex Iy OMOTOTIOM



1 OMOIICHO30M MPOUCXOIUT OOMEH BEIIECTB, SHEPTUH, WH(POPMAIINY, B3aUMHOE BIMSHHUE JIPYT Ha
Apyra.

4. Kakoevl mexanuszmol camopezynayuu Ikocucmem?

DKOCHCTEMBI, B TOM YUCJIE U OHMOT€OIICHO3bI CIIOCOOHBI K CaMOpEryssiuu. Tak, pacTeHHs
MPOU3BOAAT OPraHUYECKYl0 Maccy (IPOAYIEHTBHI), MX POCT PEryIupyroT pacTUTEIbHOSIHBIC
KUBOTHBIE — OHM TOEJAIOT YacTh OMOMAcChl. XWIIHUKH W Tapa3uThl PErYIUPYIOT YHCICHHOCTH
TpaBosiAHBIX. OHU NMPENsATCTBYIOT 0€3MEPHOMY Pa3MHOXKEHHIO PACTUTENBHOSAHBIX (huTodaros) u
Ype3MEpPHOMY BBICJAHUIO PACTHTENBHOCTH. B TO k€ Bpems CHIKEHHE OHOJOTHMYECKOU
NPOAYKTHBHOCTH pAacTeHUl BeAeT K CHIDKCHUIO YHCICHHOCTH  PACTUTENBHOSIHBIX, S
CJIEIOBATENIbHO U XMUIIIHUKOB.

B pesynprare AEHCTBHS CIOXHBIX MEXaHH3MOB CaMOPETYISIUMH, OCHOBAaHHBIX Ha TaK
Ha3bIBaEMBIX "OOpaTHBIX CBS3AX" SKOCHCTEMBI MOJIAEPKUBAIOTCS B COCTOSHMM JTUHAMHYECKOTO
paBHOBecusi — romeocrtaza. Kpome Toro, B OuoreoneHo3ax IeMCTBYeT Takas creuupuueckas
cHCTeMa DETyJSIMU, KaK MEXKBHJOBAas CHTHAIM3AIMs (ONTHYECKas, 3BYKOBas, JIJIEKTpHUYECKas,
XMMHUECKasi), KOTOpasi CO3/1aeT BOKPYr OMOLIeHO03a OolpeieNieHHbIe ""Onooruyeckue nous".

5. Kakoea mpoghuueckas cmpykmypa ouoyenosza?

buonieHo3 npezacrasiser U3 ceOs OTKPHITYIO CUCTEMY — OH HE MOXET CYIECTBOBaTh 0O€3
MOCTYIUIEHHST M3BHE COJHEYHOM »oHepruu. CojHEYHas »SHEpPrus HCIONb3yeTCs 3€JIEHBIMU
pacTeHusIMH U B Ipouiecce GoTOCHHTE3a IMpeodpa3zyeTcs B XUMHUYECKYIO SHEPIHI0 OPraHMYeCKOIro
BemecTBa. OpraHu3mbl CIOCOOHBIE HCIOJB30BAaTh HEMOCPEICTBEHHO COJHEYHYIO SHEPrui0 U
peoOpa3oBhIBaTh €€ B JPYrHe BUABI SHEPTMH HAa3bIBAIOTCS MPOAYIEHTAMH WA aBTOTPO(aAMH.
Takue opranu3Mbl COCTaBISAIOT B OMOIIEHO3aX NEPBbIN TPOUUECKHI YPOBEHb.

Opranu3Mbl HECHOCOOHBIE HCIOJB30BaTh COJIHEUHYIO OJHEPIHI0 HEMOCPEACTBEHHO W
MOTpeOIAOmKe ee B MpeoOpa3oBaHHOM BHJIE HA3bIBAIOTCS rereporpodamu. OHM COCTaBISIOT
nocjeayronme Tpopudeckue ypoBHH. ['eTepoTpodsl mpeacTaBiaeHbl B OMOIIEHO3¢ KOHCYMEHTaMH 1,
2, 3 NOpAIKOB, B 3aBEPLICHHUE MUIIIEBOM LIETH — AECTPYKTOPAMH WJIU PEAYLEHTAMHU.

Penyuentsl — 3TO opraHusmbl, mepepadaThIBalOINE€ MEPTBbIE OCTAHKH IKUBOTHBIX U
pacTeHMii M KHUBYIIME 3a CUET HSHEPrUM pPa3OoKEHHUsS CIO0XKHBIX OPraHMYECKUX BEIIECTB J0
MPOCTEUIINX COEAMHEHUN W HEOPraHMYECKHX BEIIeCTB. B CBOI0O odYepenb HEOpraHUYECKue
BEIIECTBA, PACTBOPEHHBIE B BOJE, MOTPEOISIOTCS PACTEHUSIMU, KOTOPbIE B Mpoliecce (hOTOCHHTE3a
BHOBb 00pa3ylOT OPraHUYECKUE BEIIECTBA, aKKYMYJIUPYS B HUX COJIHEUHYIO SHEPTHIO.

6. Kakoeo npocmpancmeo 3konozuueckux paxmopoas?

[IpoctpancTBo  sKkojoruueckux  (akTopoB  BKJIIOYaeT B ce0s  ciexyolue
KJIacCU(UKAMOHHBIE MOApa3eNIeHus: SKOTOM, OMOTOI, SKOJOTHYeCKasi HUIIA, SKOTUM. DKOTOIM —
3TO MeCTOOOMTaHHE OHOLIEHO3a — BHEUIHUE YCIOBUSA €ro KHU3HU. buorom — y4acTok cC
OJIHOPOJHBIMH MO JACWCTBHUIO SKOJOTHMUECKUX (PAKTOPOB YCIOBUSMH, SIBISIOUIUICS MECTOM
oOUTaHUs KaKOT0-1100 BHJIa PACTEHUHN WM )KHUBOTHBIX.

DKoJorMYecKass HUIIa — 3TO ONpEIeNIeHHOE MECTO, 3aHHMaeMO€ OpPraHHU3MOM,
00yCIIOBJIEHHOE €ro MOTPeOHOCTHIO B MUTAHUH, TEPPUTOPUU U (GYHKIHMEH BOCIPOU3BOJICTBA.
TepMuH skonoruyeckas HMIIA B OTJIMYME OT TEPMUHA cpela oOuTaHWsA, 0003HAYAIOIIETO JIHIIb
MIPOCTPAHCTBO, TJIe OOUTAET OMpPENEICHHbIN B/, BKIIIOYAET B ceOs Takke Ty (QYHKIHUIO, KOTOPYIO
BBITIONTHSET BUJ B cpefie oOuTanus. Buibl, KOTOpble 0OMTAIOT B aHAJIOTUYHBIX YCIOBUSAX, 3aHUMAIOT
aHAJIOTMYHBIE HKOJIOTMYECKHWE HUIIM B PA3NUYHBIX PETHOHAX, HA3bIBAIOTCS SKOJOTUYECKHUMU
skBuBasieHTaMu. Tak, B EBpa3uu mpouspacTaer B jiecax uepHHKa OObIKHOBeHHasI, a B CeB. AMepHKe
B aHAJIOTHYHOM PKOJOTUYECKON HUIIIE — YePHHUKA OBAJTbHOJIUCTHASL.

DKOTHUIT — COBOKYIMHOCTh OPTraHW3MOB TOTO WJIM WHOTO BHJA, OOJaNaloONIMX CBOWCTBAMU
MPUCTIOCOONEHUST K TOMY WJIM HMHOMY MeCTy oOuTaHus. Tak, Hepeako TMOMYJSIUN BHUAA
MOJIPA3/IENAIOTCA Ha CYONOMYISAIUM, WM SKOTHUIIBI, IPUCIOCOOIEHHBIE K OOMTAHUIO B MECTax C
Pa3HBIMU SKOJIOTUYECKUMH YCIOBUSMU B TIpEJIeNiax apeaia BU/a.

7. B uem cocmoum snepzemuueckas YyHKyuUs Hcueozo eeujecmaea ouocgepot?

DOHepreTuyeckas (YHKIUS XKUBOTO BellecTBa OHOchepsl CBsi3aHa C (POTOCHHTETHUECKOU
JeATeNbHOCTBIO 3€JIEHBIX PAacTeHHil, ¢ MpolleccoM MpeoOpa3oBaHUs KOCMUYECKON COJHEYHOMH



SHEPTrMU B XMMHYECKYK) SHEPIMI0O OPraHHYECKOTO BEIIECTBA, €€ IepepacrpeleleHueM MEXKILy
OT/ICTbHBIMU KOMIIOHEHTaMU OHOCHEPHI.

VY CTaHOBJIEHO, YTO €KErOJHO PACTeHHs aKKyMyaupyroT 1842*10%° xJlx smeprum. 3a cuer
5TOM SHEPIUM NPOUCXOAT BCE KU3HEHHBIE TIPOIlEcChl Ha 3emiie. YacTh SHEPTHH HIET Ha IIPOIIECCHI
KU3HEIEATEILHOCTH SKMBBIX OPraHM3MOB, JIpYras 3amacaercs B BHJE UX OHOMACCHI, B I'yMyce
TI0YBEI, B TOPIOYMX IPUPOJHBIX HCKOTIAEMBIX.

OIIK-3 Cnocoben cozoasamo u noooeprcusams 6e30nacHovle ycio8us 6binoJIHEHUA
nPoOU3600CMEEHHBIX NPOUECCOB

3aoanusa 3aKkpeimozo muna:

1. Kaxasa ompacnb IKOHOMUKU A61AEMCA CAMBIM KDYRHBIM ROmMpedumenem 600ut?

+CenbCcKoe X03SMCTBO

MIPOMBIIIIICHHOCTh

KKX

JIECHOE XO3SIICTBO

2.Bepno nu ymeepircoenue, umo 6 pe3yivmame aHmMpoOno2eHHO20 6030€liCeus Ha

ammocgepy npoucxooum makdice 3azpasnenue aumocghepol u cuopocgeput?

+BEpHO;

HEBEPHO;

YaCTUYHO BEPHO.

HET MPaBUIILHOTO OTBETA

3.Co60oKynHocmp 2eoxumuueckKux npoyeccos, 6b136aHHbIX RPOU3BO0CHBEHHO -
XO03AUCMEEHH O 0eAmeIbHOCMbIO Yel06eKa — IMOo

AKOJIOTUYECKUIN KPU3UC

+TEXHOTCHE3

9KOJIOTHYECKast KaTacTpoda

3arpsi3HEHUE MPUPOIbI

4. Kaxoeo onmumanvHoe cooeprcanue Kuciopooa 6 ammocgepnom 6ozoyxe?

10 %

16 %

+21 %

30 %

5. Illymoeoe, mennoeoe, ceemosoe, paouayuoHmoe u INEKMPO-MAZHUMHOE IMO
3azpaznenue

UHTPEIUEHTHOE

+mapamMeTpuyecKoe

OMOLIEHOTUYECKOE

CTaIMaJIbHO-/IECTPYKTUBHOE

3adanua omkpouimo20 muna:

1.Kakoebl pe3ynomamul He2amugHo20 GHMPONO2EHHO20 6030€liCMEUs HA no4gy?

Pe3ynpTaToM HEraTMBHOTO aHTPOIIOI'€HHOTO BO3JACHCTBUS HA IOYBY SBISIOTCA:

YHUUTOXKEHHUE MOYBbI, OTEPs MJIOMIAJCH IUIOJAOPOIHON MOYBHI B pe3ybTaTe 3aTOIUICHUS
IPU  CTPOUTENBCTBE T'UAPOIHEPIETUUYECKUX COOPYNKEHHMH, CTPOMTEIBCTBO IMPOMBIIIJICHHBIX
NPEANPUATHH, HACEJICHHBIX ITYHKTOB, A0POT U T.].

HcTouieHne nouBbl — CHIPKEHHE TIOYBEHHOTO IUIOJIOPOJIUS, TO €CTh CHUKEHUE COJAEpKaHUs
rymyca, MUHEpaJIbHbBIX JIEMEHTOB.

Paspyrmienne nouBsl B pe3yinbTaTe BOJHON M BETPOBOM 3p0O3UU (CMBIB IJIOJOPOTHOTO CIIOS,
o0Opa3oBaHue OBPAroB U.T.11.).

3arps3HeHHe TOYBBI  PA3MMYHBIMU  BEIIECTBAMU  (XMMHUYECKOE, OMOOpraHuYecKoe,
paloOaKTUBHOE).

2. Ilouemy npoucxooum yHuumoscenue noueot?



YHUUYTOXKEHHE MOYBBI CBSI3aHO C XO35AWCTBEHHOW ACSTENBHOCTHIO uenoBeka. Hambouibine
MOTEPU  IUIOJAOPOJHBIX  CEIbCKOXO3AMCTBEHHBIX 3€MENb IPOUCXOAST IPU  CTPOUTEILCTBE
TUAPO3JIEKTPOCTAHINM, HCKYCCTBEHHBIX BojoxpaHwiuul. Ilpuuem, Takue poporocrosiuue
COOpYXEHHMsI He Bcerja 5SKoHoMmuuecku HPdexrtuBHbl. Tak, Ha Bosre mnoctpoeHo Hemao
TUIPOIHEPTETUYCCKUX CTAHIM, TPU STOM 3aTOIUICHBI OTPOMHBIC TEPPUTOPHUHU ILJIOJIOPOJTHBIX
3emenb. OgHaKo, 4TOObI TUAPOITEKTpoCcTaHIMU padoTanmu col00% otnayeit ux AOMKHO ObUIO OBI
OBITH B 2 pa3a MEHBIIIE.

YHUYTOKCHHE IMOYBBI IMPOUCXOTUT TAKKE IPH CTPOUTEIHCTBE HACEICHHBIX ITYHKTOB
(MeraroJiucel 3aHUMAlOT OTPOMHBIE TEPPUTOPUH), 1OPOT, T00bIUE MOJIE3HBIX UCKOIIAEMBbIX.

3. Kaxum oopazom npoucxooum ucmoujernue nouewt?

Hcromienne 3amaca MNUTATENbHBIX BELIECTB B IOYBE IPOMCXOJUT B PpeE3ysbTaTe
HepalMoHaNbHOTO 3eMienenus. C ypokaeM CeabCKOXO3SIMCTBEHHBIX PACTEHUS BBIHOCAT M3 MOYBBI
3HAYUTEIIPHOE KOJIMYECTBO IMHUTATENBHBIX JJEMEHTOB. [IpudeM, pa3iudHbIC KyIbTYPHI BBIHOCST
MUTATEJIbHbIE 3JEMEHTbl C pPa3jIMYHOW HMHTEHCUBHOCTHIO. [lpm HecoOmroneHMun ceBooOOpPOTOB,
JUITEbHOW MOHOKYJIBTYpPE, HEZJOCTATOUHOM BHECEHUU B [TOYBY OPraHMYECKUX BEIIECTB HACTYMaeT
WCTOIICHUE TMTOYBHI.

[ToTepst mtogOpOAUS TOYBHI B PE3YAbTATE CIUIIKOM MHTEHCUBHON MHHEpAIU3alMK TyMyca
MPOUCXOAUT TIPH HEOMPABJAHHO YacCThIX 00paboTKax MouBbl. VICTOIEHWE TUIOIOPOIUS TOYBBI
MOXKET TPOMCXOJUTH TP IMMOJABIICHUN aKTHBHOMW JIEATCIILHOCTH MOYBEHHOW OMOTHI B pe3yibTaTe
VIUTOTHEHUS ITOYBBI, YXY/IICHUS BOJHO-BO3TyIITHOTO PEXHUMA, 3arPsI3HEHUST KCEHOOMOTHKAMH.

ConeprxaHre B IOUBE MUTATEIBHBIX AJIEMEHTOB, TYMyCa MUHEPAJIbHBIX BEIIECTB, CHIKACTCS
TIPY BBIMBIBAHUH MX TTOTOKAMH BOJIBI, YACTHUIIBI IIJIOIOPOJTHOM MTOYBBI MOTYT OBITh YHECEHBI BETPOM.
Hcromenne MOYBEHHOTO TUIOMOPOJUS MOXKET TMPOMCXOAWTHh TPU CHIDKECHHUH KOJWYECTBA
PacTUTENTBHOTO OMaja B pe3y/bTare pa3pyllieHus eCTECTBEHHBIX (PUTOLIEHO30B, 3aMEHE X JPYTUMU
MeHee MPOAYKTUBHBIMHU.

4. ITouemy npoucxooum pazpyuienue no4evt?

Pa3pyienue mouBbl MPOUCXOIUT BCIEACTBUE 3pO3UU. B MpHpOAHBIX 3KOCHCTEMAX MOYBa B
T€YeHUH OOJIbILIEH YacTH rojia MOKpPbITa PAaCTUTENLHOCTHIO, KOTOPAsl BBIMOIHSAET [MOYBO3ALIUTHYIO
¢yukuuto. Hanzemuas dwacth (urToneHo3a 3aliMIaeT IMOYBY OT HCCYHICHHs, TIeperpesna,
BbIAyBaHus. KopHeBble CUCTEMBbI pacTeHuH, eperuieTasch, yXo/is ry0OKO B OYBY, IPEMATCTBYIOT
BOJHOU 5po3un. HopmanbHas (reojoruyeckasi) 3po3us, €CIM U BO3HHUKAET B €CTECTBEHHBIX
YCIIOBUSAX, TO TIOJABJISIETCS BCIEACTBUE CAMOPETYIISIIUN MPUPOIHBIX SKOCUCTEM.

YcKkopeHHass WM aHTPOINOTE€HHAsh 5Jpo3usi BO3HUKAET B  arpodKOCHUCTeMax IMpu
HEpallMOHAIBHON XO3SUCTBEHHOW JEATENbHOCTH 4YelloBeka. Tak, TpHU paclallke CKJIOHOB,
pa3MelIeHUN PAIOB BJIOJb CKIOHA YCHUJIMBAETCS BOJHAs 3pO3Us, MOKET MPOU30NTH CMBbIB
IJI0JIOPOIHOM MOYBBI MIIH 00pa30BaHUE OBPAToOB.

5. Kaxue 6uovl yckopennasa unu aumponozeHnoil spo3uu no4evt Bol 3naeme?

YcKkopeHHass WM aHTPOINOTE€HHAs JpOo3usi BO3HUKAET B  arpodKocHcTeMax IpHU
HEepalMOHAIBHON X034iCTBEHHOH e TENIbHOCTH YesoBeka. OHa moapa3aenseTcs Ha:

-BOJIHO-TJIOCKOCTHYIO — IIOBEPXHOCTHBI CMBIB IIOYBBI, KOTOPBIM MPOUCXOAUT MIpU
BBITNIAICHUY 3HAYUTEIILHOTO KOJIMYECTBA OCA/IKOB, €CIIM BCIAIIKa MPOU3BEIeHa BI0JIb CKIIOHA.

-JINHEHHYIO — Pa3MbIB ITOYBHI B TIIyOMHY, 00pa3oBaHUE OBPAroB.

-BETPOBYIO — (Heduisiiiiio) — BBIAYBaHHWE MEJKHX YACTHI[ MOYBBI BO BPEMsI CHIBHBIX
MOPLIBOB BETpa, MBUIBHOW OypH, KOTJa pacrmaxaHbl OOJBIINE TEPPUTOPHU JIETKHX TOUYB 0Oe3
MIPOBEJICHUS] TPOTUBOIPO3IUOHHBIX MEPOTIPHUSITHUH.

-MPPUTALMOHHYIO — BBIMBIBAHUE TyMYyca U IPYTUX MUTATEIbHBIX 2JIEMEHTOB MPH MOJIHBE.

-MIPOMBIIUICHHYI0 — HapyIIeHHUEe TOYBEHHOTO TIOKPOBAa TPU CTPOUTEIHCTBE, 00ObIUE
TMOJIE3HBIX UCKOMAEMBIX M MPH MPOKIAIKe KOMMYHHKAIUH (JI0por).

-abpasuio — oOpyleHne 6eperoB peK 1 Jpyrux BOJIOEMOB.

-MAcCTOMIIHYIO (TPOTIOYHYIO) — pa3pylleHUEe CTPYKTYpHl MOYBBI U HApPYIIEHUE 3AIIUTHOTO
PaCTHTENHHOTO MOKPOBA MPH YPE3MEPHOM BBITTACE CKOTA.



-MEXaHUYECKYI0 — pa3pylIeHHue CTPYKTYPHI MOYBHI, €€ YIJIOTHECHUE MIPH MPOXOKICHUH C.X.
arperaTos.

6.Kakue mepot 60pbobl npUMEHAIOM 8 OOPbOHE ¢ YCKOPEHH O Ul AHMPONO2EHHOU
Ipo3ueit nouewvt?

BcnenctBue yckopeHHoit a3po3uu exeroHo tepsercsa 20-40% ypoxas c.X. KynbTyp. s
ycrenmHoi 60pbObI ¢ APO3UMOHHBIMU TIPOIIECCAMH HEOOXOIUM MIPABHIIBLHBIN BEIOOD HAIIPABJICHUS
3eMJICTIONIb30BAHUS B KAKJIOM KOHKPETHOM CITydae, IPaBUIIbHAS OPTaHU3AINS TCPPUTOPHH,
MIPUMEHCHHE ITPOTUBOIPO3UOHHBIX arpOIPUEMOB, CO3/IaHUE BETPO3AIIUTHBIX HACAKICHUHN U T.1.

Tax gyt 60pBOBI C pa3HBIMH BHJIAMU YCKOPEHHOW 3PO3UH TIPUMEHSIOT:

-Ip¥  BOAHO-TUIOCKOCTHOM W JIMHEMHOW — 3aJICpPHEHUE CKJIOHOB, MOCAJKa KYCTapHUKOB,
BCIAIlIKa TOTIEPEK CKIIOHA,;

-IIPY BETPOBOM — IOCAJIKA JIECOTIOJIOC;

-IIPH UPPUTALIMOHHON — CTPOTroe COOJ0/IEHHE TOJUBHBIX HOPM, CO3/JaHHE HEOOXOIMMOTO
YKJIOHA;

-TIpA TPOMBINUICHHOW — JUISI COXPAHEHUS BEPXHErO IUIOJOPOJHOTO CJIOSI TIOYBBI, €r0
OCTOPO’KHO CrpedaroT 0yab103epOM, a IIOTOM HCTIONB3YIOT ISl PEKYIbTUBAIIUN 3EMEITb;

-nipu abpa3uu — 3aKperieHne 0eperoB BOJOEMOB MOCATKON KYCTAPHUKOB, 3a/IEPHEHUEM;

-lpu NAcTOMIIHON (TPOMOYHOM) — PpEryIMpoBaHUE BbINIaca CKOTA, CO3/IaHUE MOUIHOIO
pPacTUTEIHHOTO TIOKPOBA;

-TIPU MEXaHWYECKYI0 —COBMEIIEHUE arpOTeXHHUYECKUX MPUEMOB, TPHUMECHEHHE MUHUMYyMa
00paboTOK, TO BO3MOXXHOCTH TIOCaJKa PACTCHHUH, BOCCTAHABJIMBAIOIIUX CTPYKTYPY IOYBBI
(MHOTONIETHHE 000OBBIE TPABBI WIIM TPABOCMECH 31aKOBO-0000BHIE).

7. Kakosa mokcuunocmo msasyucenplx memaninioe?

TsKeNble METAITBI — 3TO XHMHYECKHE JIEMEHTHI, HMEIOIINe TIOTHOCTH Ooee 5 r/em®. Tlo
CTETeHU TOKCUYHOCTH UX JIEJT Ha 3 Kiacca:

1.0co60 TOKCHYHBIE: KaJAMU, MBIIIBSK, PTYTh, CBUHEL, CEJICH, IIUHK.

2. Toxcuunsie: 60p, KOOATBT, MeIb, MOJTMO/ICH, HUKEIb, CYpbMa, XPOM.

3.CnaboTokcuyHble: Oapuii, BaHa Ui, BOJb(PpaM, MapraHell, CTPOHITHI.

B Mukpoao3ax 3T MeTamibl HEOOXOIUMBbI PACTEHHSIM U JIPYTMM >KHUBBIM OpraHu3MaM, Tak
KaK OHU WIPalOT BaXHYIO pojib B OOMEHHBIX Mpoueccax. OIHAKO, B BHICOKMX KOHIIEHTPALUAX
TSDKENbIE METAIJIbl 3arpsI3HSIOT MOYBBI M SKOCUCTEMbI B IesIoM. ONacHOCTh TSKENBIX METaJlIOB
3aKJII0YAETCs] B TOM, YTO OHH TUIOXO BBIBOJAATCSA U3 OpraHu3Ma, HaKarnBawTcs B HeM. OHU MOTYT
00pa30BBIBaTh OYE€Hb TOKCUYHBIE COCIUHEHHS, JETKO MEePEXOAST W3 OJHOM cpeabl B IPYrylo, HE
pasnaratorca. [lpu STOM OHM BBI3BIBAIOT TsDKENeWIIne 3a00jeBaHUs, MPUBOIALINE YACTO K
HEOoOpaTHUMBIM MOCIIEICTBUSIM.

8.Cem onacno npegvluieHue 6epxnezo nopoca Xo3aUCMEEHHOU eMKOCHU IKOCUCHIEM U
ouocghepvr?

EctectBennble skocucTeMbl U Onocdepa B 1eJI0M 00MagaloOT MpeAenbHON X035SHCTBEHHOU
€MKOCTBIO, TMPEBBIIICHUE BEPXHETO IOpPOra 3TOM E€MKOCTH HApylIaeT YCTOWYMBOCTH OMOTBHI U
OKpyxarmei cpenpl. Ecnu ke mpenen XO3sSHCTBEHHOW €MKOCTH HE MPEBBIIIAETCSA, TO 3EMHbIE
9KOCUCTEeMBbI, cornacHo mpuHuuny Jle Illarense, BoccTaHaBIMBAIOTCS, COXpaHsS YCTOHYHBOCTB.
CrocoOHOCTh BOCCTAHOBJICHHUSI 3aMETHO DPA3MyaeTcs MO MPUPOIHBIM 30HAM B 3aBUCUMOCTH OT
MIPOIYKTUBHOCTH OMOTHI (B MyCTHIHIX — HAUMEHBIIIAs, B JiecaX — HauOoJIbIIIas);

[IpeBpillieHUE BEPXHEro TMOpOra XO3SHUCTBEHHOM €MKOCTH TMPUBOJUT K Pa3MBIKAaHUIO
KPYrOBOPOTOB OHMOTE€HOB, MPEBPAIIEHUI0 caMOil OWOTHI B HWCTOYHUK 3arps3HeHus (BBIOpOC
JMOKCH/Ia YIIIepo/a, paCTBOPUMBIX COeTUHEHHH a3oTa u (ochopa) u aedopMalivu oKpyKaromen
Cpelpbl.

Hapymenuss oxpyxatomei cpenbl BeIyr K HW3MEHEHHMIO OKOJIOTHUECKHUX HUII, a
CJIeIOBATENLHO K pacraay FeHOMOB M MCUE3HOBEHUIO MHOTHX BHJIOB OpPraHu3MoB. He uCKIIO4YeHo,
9TO TOJOOHBI MEXaHW3M JCHCTBYeT U OTHOCHUTEIIHO YeJOBEKa, KOTOPBI pa3pyliaeT CBOIO
9KOJIOTHYECKYIO HUIIY, 3aTPS3HSIET €€ OTXOaMU XO3IHCTBEHHOU JesITeIbHOCTH.



I'maBHast 3aja4a YelOBEYECTBA COCTOUT B TOM, 4YTOOBI COXPAaHUTh M BOCCTAaHOBUTH
€CTECTBEHHBIE COOOINECTBAa OPraHW3MOB B TaKUX MaciuTabax, KOTOpHIE IMO3BOJIAT BEPHYTHCS B
npenensl  XO3SMCTBEHHOW eMKocTH Ouocdepbl B meinoM. Toimbko Torga MpeKpaTHTCS
TpaHchopmaIs OKpyx aromiei cpeapl u Oyner odbecredeHa ee CTabuIbHOCTh

9. Kakoeévt ucmouHuKu 3azpA3HeHue Nnouevl, CEA3AHHbIE C CeIbCKOXO3AUCMEEHHbIM
npouszeoocmeom?

3arps3HeHHE TI0YBBI CPEICTBAMH XHMHU3AIMH CEIbCKOTO XO3SICTBA MPOMCXOIUT TIPU
HECOOJIIOJICHUH HOPM MX BHECEHUS, PErJIaMEeHTOB, HEMPABMIBHOM XPAaHEHHH W TPAHCIIOPTHUPOBKE.
W3 mouBbl KCEHOOMOTHKH TOTAAAI0T B PACTEHUS, OPTaHU3M KUBOTHBIX M YEJIOBEKA, I'/Ie OKA3bIBAIOT
TOKCUYECKOE, KOHLIEPOT'€HHOE U MyTareHHOE JICHCTBHE.

Bbruoopranudeckoe 3arpsisHEHUE MOYBBI MPOUCXOIHUT NPHU TOMAJaHUH B HEE CTOKOB € (epM,
HEYHCTOT, TEIbMUHTOB, IAaTOTEHHBIX MHUKPOOPTAaHM3MOB M WX TOKCHHOB W T. A. CTokm ¢
KMBOTHOBOJYECKHX KOMIUIEKCOB BBI3BIBAIOT HHUTPATHOE M MHKPOOHOE 3arps3HEHHE TIOYBHI,
BO3MOKHO TaKXe 3arps3HeHrWe TelbMHHTaMH. BEIpalieHHass Ha TaKUX I0YBAaX pACTHUTENIbHAs
MIPOJIYKIINS IPEACTABISET OMACHOCTD JUISl 3J0POBbs YEJIOBEKA.

10. Kakoebt ucmounuku paduoakmuenoz2o 3azpA3HeHue noueot?

OnHuM W3 OTMAacHEHINX 3arpsi3HEHUN SIBIISIETCS PaIMOAKTUBHOE. PaqMOHYKIIHIBI TIOTIaIato0T
B OKPYKAIOIIYIO CPEIy, B TOM YHCJIE U B TIOYBY IPU UCTIBITAHUU SIACPHOTO OPYXKHUS, C TIPEANPHITAN
aTOMHOMW SHEPTETHKH, TIPU TOOBIYE YPAHOBOTO CHIPhS WJIHM MEpepadOTKe OTPadOTABIIETO SIEPHOTO
toruBa. OcoOyl0 OMAacHOCTh MPENCTaBISIIOT KPYIHbIE paJualMOHHbIE aBapud B aTOMHOM
MIPOMBIIIJIEHHOCTH U siiepHOM sHepreTHke (aBapus Ha HOxxnom Ypane B 1957 r, B VilHackeiine B
Anrmmu B 1957 1., Ha UepHOOBUTECKOM aTOMHOM ekTpocTaniuu B 1986 r, Ha dykycume 2011r.).

PagnoakTiBHOE 3arpsi3HEHWE HEBO3MOXKHO IIOYYBCTBOBAaTh OPTraHOJIENTHUYECKH, OHO
COXpaHSETCs Ha OYEHb JUIMTENbHBIA cpok. Tak, mepuos moiypacnaga paaAuoOHYKIUIOB COCTaBISET
cTojieTus. PaauoHyKIuasl HEBO3MOXKHO JIOKAIM30BaTh, OHU JIETKO IMepeMeliaiTcs B Ouocdepe.
[lonagass B OpraHusM >KUBBIX CYIIECTB, B TOM YHCIIE€ M YeJIOBEKa PaTUOHYKIHIbI O0JydaloT €ro
U3HYTPH.

11. Kakoeo eénuanue 3azpaznenuii na xcusoe eeuyecmeo Ikocucmem?

HeraruBHble mocneAcTBHs 3arpsA3HEHHM MOXHO MPOCIEAUTH IO COCTOSHHUIO TOYBBI U
MOYBEHHON OWOTHI. Tak, YCTAaHOBJIEHHO, YTO YMCIO JOKJAEBBIX YEpBEil B MAaXOTHOM CJIO€ MOYBBI
3aBUCHT OT OJIM30CTH HCTOYHMKa BbIOpocoB. Ha paccrossHum no 600 M [0KJeBble 4YepBU B
MaXOTHOM CJIO€ MPAKTHYECKU OTCYTCTBYIOT, a B paauyce 1500 M UX UYMCICHHOCTb 3HAUUTEIHHO
HIKe (POHOBOIA.

[IpolyKTUBHOCTh ~ arpodKOCHUCTEM TAaKKE€ 3aBHUCUT OT CTENEHW 3arps3HeHus. Tak,
YpOKaHOCTh OCHOBHBIX C.X. KYJIBTYp, MPOM3PACTAIONIMX HA PACCTOSHUHM 2-3 KM OT MCTOYHMKA
BpEIHBIX BBIOPOCOB CHIDKanach Ha 15-38%, a Ha pacctosHuu 5 kM — Ha 8-19% mo cpaBHEHHIO C
YPO>KaMHOCTBIO TEX K€ KYIbTYP Ha HE 3arpA3HEHHON TEPPUTOPHH.

[IpoIyKTUBHOCTH KMBOTHBIX MUTAIOMIMXCS 3arpsi3HEHHBIMU KOPMaMHU TOK€ 3HAYUTEIHHO
cHIKaercsa. Tak, KOpPOBbI MHUTABIIMECS 3arpsi3HEHHbIMU KopMmamu Ha 20% CcHWXKanu yJaou, I0
CPaBHEHHIO C >KHUBOTHBIMH, MOJTYYaBIIMMH YUCThIE KOpMa. 3arps3HEHHbIE KOpMa CIOCOOCTBOBAIN
CHIDKEHUIO MPUPOCTA MACCHI KPYITHOTO poraToro ckota Ha 19-37.5%.

12. Kax npoucxooum npucnocoonenue pacmenuii K RPOMbLULTEHHBIM MOKCUKAHMAM?

VYCTaHOBJIEHO, YTO PACTEHUs CIIOCOOHBI BBIPAOATBHIBATH YCTOMUMBOCTH K CIEIYIOLUIUM
sarpssauTesIM: O, SOz, NO2. Tak, o06paboTka MPOPOCTKOB COU CJIAOBIMH KOHILEHTpALUSIMU
pPacTBOPOB 3arpsi3HUTENICH, MO3BOJIAET MOJYYUTh OoJiee YCTOWYMBBIE K BO3ACHCTBUIO JAHHBIX
3arps3HUTeNnel pacteHus. IIpu coBMecTHOM BO3AEHCTBHM Ha PACTEHMs OKCHUIOB a30Ta U CEphl B
HUX HaKaljuBaeTcss a0ClM30Bas KUCIOTa — TOPMOH MOKOs. AOCHM30Bas KHCIOTa IMOBBIIIAET
3aCyXOYCTOHYMBOCTh PAaCTEHUI, UMMYHUTET K OOJIE3HSIM.

Beicime pacteHMs CIOCOOHBI TOIIOMATh M YTHIM3UPOBAaTH HauboJiee TOKCUYHBIE
OpraHu4eckue HHrpeaueHTsl. llpucrnocobneHne pacTeHHid K MPOMBIIIJICHHBIM TOKCHKaHTaM
MIPOUCXOIUT CIEIYIOLUIUM 00pa3oMm:



1. Kcepoduruzamusi — yTOJNIIEHUE KYTUKYJbI, YBEJIWYCHHE KOJHMYECTBA BOJOCKOB Ha
OpraHax pacTeHHil, T.e. CHUKEHHE CKOPOCTHU IOCTYIIJIEHUS! TOKCUKAHTOB U UX KOJIMYECTBA.

2. Du3MOJIOTHYECKUE NPUCHOCOOICHUSI — AaKTUBHM3AaIMA CUCTEMBbI 00e33apaXUBaHUSA,
HAKOTJICHUS] TOKCHYECKUX BEIIECTB, MCIOIb30BAHUS UX B OOMEHHBIX MPOLIECCAX WM YAAJICHUE HX
13 OpraHu3Ma pacTCHUMU.

3. EcrecTtBeHHbII OTOOp, HANpaBJIEHHBIH Ha IMOBBIILIEHUE YCTOWYMBOCTH PACTEHUH K
3arpsI3HUTEIISIM.

13. Kakosa knaccugpuxayusn 3azpaznenuit Cmaonuykozo u Poouonosa?

Haunbosiee monHON Ha CEroAHANIHHMNA [eHb sBisieTcs Kiaccuukanus CTagHUIKOTO U
PonnonoBa (1988 r), ocHoBanHast Ha cucteMHOM mnoxaxone. CorjacHo 3ToW Kiaccu(uKaluu
3arps3HEHUs] OBIBAIOT: WHIPEIUCHTHBIC, IapaMeTpUYeKue, OHMOICHOTHYECKHE M CTalUalIbHO-
necTpyKTHBHBIE. IHTpeaneHTHOE 3arpsi3HeHNEe — 3T0 COBOKYIMHOCTh BEIIECTB, IPUCYTCTBYIOUINX B
OMOreoleHo3e YYKEpOAHBIX €My MM B KOJIMYECTBAX IPEBBIINIAIOIMIUX E€CTECTBEHHBIN (DOH.
[TapameTpuueckoe 3arps3HEHHE — 3TO H3MEHEHHE KAauyeCTBEHHBIX IapaMeTpOB OKpYKarolei
MPUPOJHON cpeabl. brolieHoTHYEeCKOE 3arpsi3HEHNE — ATO HETaTUBHOE BO3JCICTBHE HA COCTaB U
CTpYKTypy Omouenosa. CrauuaibHO-IECTPYKIIMOHHOE 3arpsi3HEHHWE — HapylleHHe B Ipolecce
MPUPO/I0IIOJIL30BAHUS JTAHIIAPTOB U IKOJIOTUYECKUX CUCTEM.

WurpenyenTHoe — MPOAYKTHI CTrOpaHUsS HCKOMAEMOI0 TOIIMBA, OTXOAbl XUMUYECKUX
MIPOU3BOJICTB, METAILTYPTUU, HEPTEN0ObIUN U HePTEnepepadOTKH, MIAXTHBIE OTBAJIBI U TEPPUKOHBI,
MECTUIUABI U yI0OpeHus, aBapuilHble cOpPOCHI B aKBATOPUSIX, OTXO/IbI TUILIEBON MPOMBIIITICHHOCTH
u ¢epM (KUBOTHOBOJUYECKHUX), OBITOBBIE CTOKH U MYCOP, MUKPOOHOJIOTUYECKUE TIpenapaThl.

[TapameTpuueckoe — IryMOBO€, TEMJIOBOE, CBETOBOE, PaIMalluOHHOE, 3JIEKTPO-MarHUTHOE.

buonenotnueckoe — HapyimieHue OanaHca TOMYJSAIWNA, CIydailHas ¥ HalpaBieHHas
UHTPOAYKLUSA M aKIMMaTu3alus BUAOB, HEPETyIupyeMblil cOOp, OTJIOB, OTCTpel, OpakKOHBEPCTBO,
TepenpoMbICesI, KOMIUIEKCHBIN (akTop OECIIOKONCTBA.

CranuanbHO-AECTPYKTUBHOE — 3pO3Us IOYB, OCYIIEHHE 3eMejb, ypOaHHU3alus, BbIpyOKa
JIECOB, JIECHBIE TMOKaphl, 3aperyJUpOBaHHE BOJOTOKOB, KapbepHas pa3pabO0TKa HCKOMAEMBbIX,
CTPOUTENILCTBO JIOPOT U T.JI.

14.Kaxoebt nocneocmeus AnmponozenHnoe 03oeiicmeue Ha ouocgepy?

AHTpOIOTreHHOE BO3/IeHCTBUE Ha Onocdepy MOKHO CBECTH K 4 OCHOBHBIM (popMam:

- HM3MEHEHHE CTPYKTYphl 3€MHOW MOBEPXHOCTH, IPU ITOM IPOUCXOAUT pa3pylleHUE
MPUPOJHBIX DKOCHCTEM, CO3JIaHUE HCKYCCTBEHHBIX arpO3KOCHCTEM, BOJOXPAaHUJIMIL, HU3MEHEHHS
peXHMa MOBEPXHOCTHBIX U TIOJI3€MHBIX BOJI, CTPOUTEIHCTBO HACEICHHBIX MYHKTOB U T.].

- H3MEHEeHHe cocTaBa Ouocdepbl, 3TO - O0OBYA IMOJE3HBIX HCKOMAEMbIX, BHIOpOC B
OKPYKAIOILYIO CpPely Pa3IMYHBIX OTXOJOB IMPOMBIIIEHHOTO MPOU3BOACTBA U JAp. 3arpsi3HUTENEH,
HapyIIeHUEe MPUPOJIHBIX KPYTOBOPOTOB BEIIECTB

- W3MEHEHHE »HHEPreTHYecKoro OanlaHca, TO €CTh HapyIIeHHe TEIUIoBOoro OanaHca B
aTMocdepe 3eMiu, rooanbHOE MOTEIICHUE

- U3MEHEHHE COCTaBa OMOTHI, ITO - UCTpeOlieHHEe HEKOTOPHIX BUIOB JKUBBIX OPraHU3MOB,
CO3[aHH€ HOBBIX MOPOJ] )KUBOTHBIX, COPTOB PACTEHUH, IITAMMOB MUKPOOPIaHU3MOB, HHTPOTYKIIHS
BHJIOB Ha HOBBIE MeCTa OOUTAHHUS.

15. Kakoea ponv noocghepul 6 pewienuu Ixo102uteckux npoonem?

Jlns BbIOOpAa COOTBETCTBYIOIIEH CTpAaTerMM B PEUIEHUH MPOOJIeM OKpY)Karolled cpeabl
BAYKHO 3HATh, YTO ONACHBIN MOPOT YK€ MEPENIEH, a UCII0JIb30BAHUE OJHMX TOJBKO XO3SHCTBEHHBIX
U TEXHOJOTHYECKHX MeToAoB ManoddpdextuBHo. Heobxomumo obecneynTh CTAOMIBHOCTD
ouocdepsl g coxpaHeHus LuBwiIM3auuu. Axanzemuk H.H.MowuceeB paccmarpuBan mnepeBon
6uocdeps! B Hoochepy B KauecTBe TapaHTa BbIKUMBaHUS yenoBedecTBa. B.M. Bepnasnckuii B ctatbe
"Heckonpko cioB o Hoocdepe" mucan, uyto buocdepa mepexoaut B HOBYIO cTaauio — Hoochepy
(OykBanmpHO "MbIciAmas obosiouka" wiam "chepa pasyma'), Ui KOTOpOH XapakTepHa TecHas
B3aMMHOCTb 3aKOHOB IPUPOJIbI C 3aKOHAMH MBILIUIEHUS U COLUAIbHO-IKOHOMUUYECKUMHU 3aKOHAMHU.

Hoocdepa — Bbicmas ctagust pa3Butus Ouocdepsl, A KOTOPOH XapaKTEpHO COXpaHEHUE
BCEX E€CTECTBEHHBIX 3aKOHOMEpHOCTEH, mpucymux Ouocdepe, Mpu BHICOKOM YPOBHE Pa3BUTHS



IIPOU3BOJUTENBHBIX CWJI, HAay4yHOM OpraHu3aluu BO3JCHCTBMsS OOLIECTBA Ha MPUPOLY,
MaKCUMaJIbHBIMHU BO3MOXHOCTAMHU 06IJ_ICCTBa YAOBJICTBOPATE MATCPHUAJIBHBIC W KYJIBTYPHBIC
noTpebHocTH uenoBeka. Hoocdepa — 3To HOBOE cocTostHEe OHOC(EpHI, T CIMBAIOTCS BOSIHHO
pa3BHBarolieecss OOIIECTBO M TNPHUPOJHAS Cpelia, MEepEIUICTAIOTCS 3aKOHBI JKUBOW M HEXHBOM
MIPUPOIBI, OOLIECTBA, MBIIIIJICHHUS.

HemanoBakublii BKJIaJ B CO3JaHHE HOOC(EpHI JOHKHA BHECTH KOPCHHAS MMEPECTpoMKa
arpo’KOCHCTEM Ha OCHOBE IPUHIIUIIOB 3KOJIOTUYECKOTO 3EMJIICICITHSL.

IIKoc -1 Cnocoben pazpabomams cucmemvl MEPORPUAHIUIL RO RPOU3BOOCHBY
nPOOYKYUU PACMEHUEE00CM A

3aoanus 3aKkpeimozo muna:

1. O6onouxa 3emnu, obpazyemasn nougeHHbIM ROKPOBOM, HA3bIEACH CA

36MHOU KOpOH

natochepoi

ounocdepoii

+negochepoit

2. 98% om ob6vema 2udpocghepur 3anumarom

JICJTHUKHU

peKu u o3epa

+MOPS U OKE€aHbI

TIPECHBIC BOJIBI

3. Kntouesan ponw 6 Kpyzosopome azoma npunaonexcum

YKUBOTHBIM

pacTeHHsIM

YeJI0BEKY

+MHUKPOOpPraHu3MaM.

3adanua omKpvimo20 muna:

1. Kak nposensemca MOHOOOMUHAHMHOCIMY 0€ClICMBUA IKOTO0ZUUECKUX (hakmopoes?

Monoodomunanmnocme TPOSIBISETCSA, KOT/Aa OOUH M3 (PaKTOPOB, HAXOAACh B MaKCHUMyMe
WIM MUHUMYME TIOJaBJsieT JIeHCTBHME BCEX OCTAIbHBIX (DAaKTOPOB, BBICTYIIAa€T B POJIU
aumMuTHpyomero. TakuM o00pa3oM, JUMUTHPYIOIIMK (AaKTOp BBIAENAACH U3 COBOKYITHOCTH
HKOJIOTMYECKUX (PAKTOPOB CTAHOBUTCSI OTPAHUYUBAIOIINM JKU3HEIEATEIHHOCTh OPraHU3Ma.

[lepBoHauanpbHO 3aKOH JUMHUTHpYIOHIEro (akropa Obul chopMyIMpoOBaH Kak '‘3aKOH
muanmyMma' 1O.JIubuxom B 1840 1, m riacmi, 94TO MPOJYKTUBHOCTH C.X. KYJbTYP 3aBUCHUT OT
MUTATENILHOTO 3JIEMEHTa, HaXOMAIIErocss B MUHUMYME IO CpaBHEHHIO ¢ Apyrumu. [lozmHee sTOT
3aK0H ObLT McTONIKOBaH Oosiee mupoko d.badkmanom (B 1909 1), kak ¢akTopbl HaXOIAIIUECT B
JAHHBIX YCIOBUSAX B MHUHHMYME OCOOCHHO OTpPaHMYMBAIOT BO3MOXKHOCTH CYIIECTBOBAHHUS
OpraHu3Ma, HECMOTpsSI Ha ONTHUMallbHOe coderaHue npyrux ¢akropos. B.lllendopn B 1913 r.
JOTIONTHWJI 3TOT 3aKOH BBEIS TMOHATHE MaKCUMyMa JIMMUTUPYIOUIETO (aKTopa: YCHEIIHOCTh
KU3ZHEJCATEIbHOCTH OpPraHu3Ma OTPAaHUYMUBAETCSA HKOJIOTHUECKUMHU (PAaKTOpaMH, HAXOIAUIUMUCS B
MUHAMYyME WM Makcumyme. Tak, CIWIIKOM HH3KWE, TaK W CIHIIKOM BBICOKHE TeMIlepaTyphbl
HeOIaronpusATHBI TSl POCTa U Pa3BUTHUSL PACTCHHIA, MMOCKOJIBKY Mpoiiecc POTOCHUHTE3a, T.€. CHHTE3a
OpPraHMYEeCKOro BEIIECTBA ONTUMANBLHO HeT npu Temmneparype 20-25°C (y s6monu), a npu 30-35°C
y>K€ UHTHOUpYeTCst pOCT U T.JI.

2. Kakoewt ceéoiicmea 3kocucmem?

DKOJOTUYECKHE CUCTEMBI, moydasi sHepruto oT ComHIla, cocoOHBl HaKarauBaTh ee. OHU
007a1al0T BHEITHUMHU M BHYTPEHHUMH KPYrOBOPOTaMH BEIIECTB, CIMOCOOHBI K CaMOPETYISIIHH
MPOLIeCCOB. 3amackl OMOTEHHBIX AJIEMEHTOB, U3 KOTOPBIX COCTOSIT Tella XKMBBIX OpPraHU3MOB, HE
O0e3rpaHu4Hbl. JIWIIL IKOCHCTEMHBIM KPYrOBOPOT TPHUIAET OSTUM DdIIEMEHTaM "CBOWCTBO
OeckoHEeYHOCTH", dYTO HEoOXOoAMMO Uil  TpoaoiDKeHHs Ku3HU. CoNHeYHass DHeprus
aKKyMYyJIUpPYEeTCsl aBTOTpodamMu B BUI€ XUMHUECKON SHEPTUH OPTaHMYECKOTO BEIIECTBA.



I'ereporpodHbIe OPraHU3MEI MMOTYYAIOT YHEPTHUIO C MUIeH. Bee KuBbIe CyliecTBa CBSI3aHbI
MeXTy CO00H PHEPreTHUECKUMH OTHOIIEHUSMH, T.K. OJTHU OPTaHU3MbI MUTAIOTCS IPYTHUMH, CAMH B
TO K€ BpeMs SIBIISIIOTCS MUILEH s TpeTbuX. [Ipuuem Juis He3HauuTeNbHAs 4acTh YCBOCHHOM
MUY WIAET Ha IPUPOCT MAacChl CAMOTO OpraHu3Ma. bousblias 4acTh palMoOHa PAacXoayercss Ha
noiiep>kannue MeTaboIMYeCKHUX MPOLIECCOB, T.€. 0OMEHa BeIeCTB (3aTpaThl Ha JIbIXaHUE).

DKOJIOTUYECKHE CUCTEMBI CIOCOOHBI JUIUTEIBHOE BPEMsSI COXPaHATh TOMEOCTas, 001alaoT
IJIACTUYHOCTBIO U YCTONYHUBOCTBIO.

3. B uem 3aknwuaemcsa OKUCIUMENbHO-60CCHIAHOBUMENbHAA (QYHKYUA HCUBO20
eeutecmea ouocgepor?

OKUCIUTENbHO-BOCCTAHOBHUTENbHASL (DYHKIUS SKMBOTO BellecTBa Ouochepbl 3aKIIOYAETCS B
XUMHUYECKOM  TPEBpAIllCHUMH  BEIIECTB B  PE3yJabTaTe  MPOXOXKACHHS  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUMN.

B mnouBe, Boje u BO3ayxe 00pa3zyloTCs OKMCIBI, CONM M Jp. BemectBa. PopMupoBaHue
YKEJIE3HBIX U MapPTraHIEBbIX Py, N3BECTHSIKOB CBSI3aHO C JICSITEIILHOCTHIO MUKPOOPTraHU3MOB.

Oboraienue atMocdepsl 3eMiId  KUCTIOPOJOM TPOHU30IUIO Ojarojgapsi IMOSBICHUIO
OKUCIISIIOIIMX ~ OakTepuil u  3eneHbIX pacTteHuil. [losiBneHuWe aHa’pOOHBIX OPraHU3MOB
CHOCOOCTBOBAJIO IMPOTEKAHWIO BOCCTAHOBUTENIBHBIX peakuuii B mpupoje. Tak oOpa3oBaiuch
BOJIOPO/I, OKUCIIBI a30Ta U CEPHUCTHIX METAJJIOB, CEPOBOJIOPO/I, METAH U T.[I.

4. Kakoea ponb KOHUeHmpayuonHou yHKyuu H#cueozo eeuyecmea ouocgepot?

KonnenTpammonnas ¢GyHKIUS KUBOro BemectBa Ouocdepsl COCTOUT B TOM, YTO OPTaHU3MBI
CIOCOOHBI M3BJIEKATh M3 OKpY)Karolllel cpeiibl U HaKalIuBaTh OMOTeHHbIe 3eMeHThl. Hanpumep,
MOPCKHE BOJIOPOCIIH KOHLEHTPUPYIOT HOJI, IMATOMOBBIE BOJAOPOCIH U 371aK — KPEMHUH, (pUaiku —
[IUHK ¥ T.]I.

MHuorue BuABl OAKTEPHi, OJHOKIETOYHBIX OPraHU3MOB, BOJAOPOCIICH, PACTCHHI U YKUBOTHBIX
CIOCOOHBI HAKAaIUIMBAaTh W BBIIENATH COJIM KajibIMsl B HEPAacTBOPUMBIN ocanok. B pesynbrare,
Mociie UX OTMHUpaHusA oOpa3yloTcsl 3aleXH H3BECTHSKOB, Mena Ty(poB, KOTOpbIE SBISIOTCS
TOJIE3HBIMU UCKOIIAEMBIMU U MCHOJIb3YIOTCS UETTOBEKOM B IIPOU3BOICTBEHHON JEATEIBHOCTH.

5. Kak ocywecmenaemcsa uHhopmayuoHnas GyHKyusa Hcueo2o eeujecmea ouocgepuvl?

Nudopmanmonnas QyHKIMS kuBOro BemiecTBa OHOChEepbl COCTOMT B  HAKOIUICHHH,
COXpPaHEHHH U TMepeJadye MOJICKYJIApHON (TeHEeTHYECKHl KOJ, BEeLIECTBA-PEryisiTOphl), H
CUTHAJBHOM (B TOM 4HCIIE HEPBHON M HHTEIUIEKTyajdbHOU) HH(pOpManuu, HEOOXOAUMOM s
CYyILLECTBOBAHUS BUJIOB U NOJJIEPKAHUS PABHOBECHUS B SKOCUCTEMAX.

B camom sneMeHTapHOM BHEe MHPOPMAIMOHHYIO (PYHKIHIO OCYILECTBISIOT BCE JKHUBbBIC
OpraHu3MbI TIepeiaBasi IOTOMCTBY CBOIO HacieacTBeHHyro uHpopmaruio B Buae [JHK wim PHK, a
TaKKe BBIJEINSS pa3IMyHbIE BElleCTBa-peryasTopel. Hanpumep, heppoMoOHbI, KOTOPbIE MOTYT OBIThH
CIIEJIOBBIC, arperalioHHbIe, MMOJIOBbIE U T.II. 00YCIIABIMBAIOT OINpEAEICHHOE MOBEICHHUE Y 0co0eit
CBOEro BH/JA.

Y BBICOKOPA3BUTHIX OPTAaHU3MOB CYIIECTBYET Oojiee pa3BuTasi HHPOpPMAIIMOHHAS CUCTEMA B
BUJIC TIOBEIACHUYECKUX U 3BYKOBBIX cuUTHaOB. CaMoil CJ0XKHOW HWHGOPMALMOHHONW CHCTEMOM
MOJIb3YETCsI YeNOBEK (pedb, MUCbMO, MHTEPHET U T.1.).

6.Kakoea ponw Kpyzoeopomom d6uozenos 6 ouocgepe?

ITon xpyroBopoTom OHOTreHOB B OHOc(epe MOJpa3yMeBalOT MHOTOKpPAaTHOE y4yacTue HX B
mpoleccax, MpoTeKarIux B atmocdepe, murocdepe, ruapocdepe, B T.4. B T€X UX CIOSIX, KOTOPHIE
cocTaBIsAOT Onochepy miaaHeTsl. KpyroBopoT OMOT€HOB MpencTaBiseT coOO0W B3aMMHBIN O0OMEH
XUMUYECKUMHU 3JIEMEHTAMU MEKTy KOMIIOHEHTAMH YKOJIOTHYECKON CUCTEMBI.

Bo3HHKHOBEHHE TaKOrO0 YHHMKAIBHOTO MPUCIOCOONIEHHS B TMPHUPOJIE CBS3aHO C TEM, YTO
MIOCTOSIHHOE HECOOTBETCTBHE MEX]y MOTPEOHOCTSIMH KUBBIX OPraHU3MOB U HaJTHMYHUEM JIOCTYITHBIX
MUTATENbHBIX BEHIECTB OOYCIOBUIO HEOOXOIMMOCTH MOBTOPHOTO HCIOJIB30BAHHS OHOTEHOB IIO
TUIy KpyroBopoTa. EKerogHo B TakOoM KpyroBopoTe 3aJeiicTBOBaHO mpuMepHO 480 miupa. T
BEIIECTB.

Bce BemiecTBo Haiel MIaHEThl BOBICUEHO B HEMPEPHIBHBIM KPYTOBOPOT, YTO 0OECIIeUnBaeT
JUIAIMECS MHIJUIMOHBI JIET AaCCUMWISIIMOHHBIE TIPOIECCHl HEOOXOJUMBIMH  XUMHUYECKHUMHU



sneMeHTaMu. UYToOBI KHU3HH Ha 3emile HEe MpeKpanaiach, JOJDKHBI HMPOMCXOJUTH HENpPEPHIBHBIC
XMMUYECKHE MpPEBpalleHHUs] >KUBOTO BEUIECTBA, TO €CTh BEIIECTBA, HCIIOJBb30BAaHHBIEC OJHUMHU
OpraHu3MamH, JIOJDKHBI TEPEXOJUTh B (OpPMY, YCBOSIEMYIO s APYrUX OpraHu3moB. Takas
MUKIMYECKas MUTPAIUS BEHIECTB M XUMHYECKHX OJJIEMEHTOB MPOHMCXOJUT TOJBKO TIpU
OTIpe/IeNIEHHBIX 3aTparax nocrynatouieir oT ColHIa SHEPTHH.

7. Kakoeo 3nauenue 6epMuKkyibmypol u 0024coeevlx uepeeil 6 duoyenose?

BepmukynbTypa sBISETCS CIOXKHBIM OHOIIEHOTUYECKUM COOOIIECTBOM, OTrpaHHYCHHBIM
OTIpe/ieIeHHBIM OHMOTOIIOM B COCTaBe KyJbTYpHOTO JaHmmadTa. [louBeHHas OnoTa mpejacTaBieHa
3l€Ch  HECKOJbKUMH  THIIAMH TpPYII  OECIO3BOHOYHBIX:  KOJIOBpAaTKaMH, HEMaTOJaMH,
SHXUTPEHIAaMH,  KOJbUAaTBIMH W JOKICBBIMH  4YepBsMH.  Bemymee  3HaueHWe B
MOYBO0OOPA30BATEIHHOM IIPOIECCe, B TOJICPKAHUH TUIOIOPOIUS TTOYB MMEIOT JIOK/ICBBIE YEpBH,
OOJIBIIIMHCTBO KOTOPBIX OTHOCUTCSA K cemeiictBy momOpuiua (Lumbricidae), o0beaunsiomemy
oxoJio 180 BuIOB.

JloXx/1eBbIe YepBU — ITO CaMble KPYITHbIE OOWTATEH MOYB cpear Oecrno3BOHOUYHBIX. Ha mx
JIOJTFO TIPUXO/IUTCSL HE MEHEe TMOJIOBHHBI BCe OMOMAacchl MouBHL. Tak, B JiecaX Y€pPBH COCTABISIOT
50-72% Bceit mouBeHHO# OMoMacchl. CpeqHuii pa3Mep J0KIEBOTO YePBs B HAIIIEH 30HE COCTABIISET
9-13 cm, a Ha KaBka3e oOuTaroT uepBu JUTUHOM 10 45 cM. Uem GosibIe TOKISBBIX YepBei 0OUTaeT
B TIOYBE, TEM OHa IIOJ0POHEE, Ooraue TyMycoM.

JloX/1eBbIe YepBH CHOCOOCTBYIOT MEPEMEIIMBAHUIO M PA3PBHIXJICHUIO MOYBBI, HAKOTUICHUIO
OpPraHUYeCKHUX BEUIECTB, OOPa3yOIIUX TyMyC, YJIy4IIAlOT BOJHO-BO3IYIIHBIE CBOWCTBA IMOYBHI,
YCHJIMBAIOT MPOIIECCH] TyMYCc0o00pa30BaHusl, HUTpU(PUKAIIMN 1 aMMOHU(PHUKAIIUH.

IIKoc -2 Cnocooen ynpagsiams peanuszayueil mexHoai02u1ecKkozo npoyecca
npou3600cmea npoOyKuuu pacmenueso0Ccmaeda

3aodanus 3aKpuimoz2o muna:

1. 3nauenue 030n06020 cos 0na Guocghepvt 6 mom, umo oH noznowiaem
WH(]ppaKpacHOe U3ITydCHHE

PEHTT€HOBCKOE U3IIy4yeHHE

+ynbTpaduoIeTOBOE U3ITyUEHHE

BUIUMEIN CBET

2. Ilpu ghomocunmese oopazyromces

BO/JIa U YIJIEBO/IBI

YIJIEKHUCIIBIN a3 U XJI0popHILI

+ KHCIIOPOJ U YTIIEBOIbI

a30T U aMUHOKHUCJIOTHI.

3. HeoOpaTtumasi Bo BpeMeHH cMeHa (UTOIeH03a HA3bIBAETCsl
+cykieccuen

(dbaykTyanuen

OMOTUYECKUI MOTEHIHAI

roMeocTas

3aoanus omkpeimozo muna:

1. Kaxoewvt npucnocobumenvhvle peakyuu op2anu3mos K cpeoe ooumanun?

B pesynbTate BO3AEHCTBUS Ha OpPraHU3M JKOJIOTUYECKUX (PAaKTOPOB, Y HEro BO3HUKAIOT
npucrnocooutenbHble peakuuu. IlpucnocoOnenue opraHu3MoOB K cpelie Ha3bIBAaeTCs ajanTaliei.
CrocoOHOCTH K aJIanTalliy JaeT OPraHu3My BO3MOKHOCTh BBDKUBATH U PAa3MHOXKAThHCS. AlanTarus
MIPOSIBIIIETCS. HA PA3TIUYHBIX YPOBHSAX — 3TO MOTYT OBITh U OMOXUMHUYECKHE MPOIECCHl B KJIeTKaX, U
MOBEJICHUE OTJIEJIbHBIX OPraHU3MOB, M (DYHKIMOHUPOBAHUE IIENBIX COOOILIECTB U IKOCHUCTEM.
Hanpumep, 1 mepeHeceHus: HeOIaronpusTHRIX YCIOBUN 3UMHETO MEPHOJa PACTeHUS YMEPEHHON
30HBI COPACHIBAIOT JIUCThS, Y HUX 3aMeJIsieTcsl OOMEH BEIeCTB, KpaxMall B KJIETKax MpeodpasyeTcs
B caxapa H ILII., a HEKOTOPbIE JKUBOTHBIE BIAIAIOT B CIIAYKY, aHAOMO3, TUaay3y.



Bﬂaronapﬂ CHOCO6HOCTI/I JKUBBIX OPTraHU3MOB K aaliTalluy MOJACPKUBACTCA JUHAMNYCCKOC
paBHOBECHE — FOMEOCTa3 — JMHAMHUYECKOE PABHOBECHE IPOIECCOB, MPOTEKAIONINX B OPTaHU3ME,
MOMYJISILIUY, OMOLIEHO3€, IKOCUCTEME.

2. B uem omauuue nouamuii ""yxocucmema’ u "ouozeoyernos'?

JIOBOJIBHO OJIM3KUM IMOHSATHEM K IOHSATHIO SKOCHUCTEMa SIBJISICTCS OMOreoreHo3. OHaKko 3To
HE CHHOHUMBEI. Tak, SKocucTeMa 00ecIieunBaeT KPyroBOPOT BEIIECTB JIFOOOTO paHra, B TOM YUCIIE U
BOJHBIX O6T)CKTOB, IIOHATHEC 6I/IOF€OII€HO3 OTHOCHUTCA K TaKMM Yy4YaCTKaM CYIIW, KOTOPBIC 3aHATHI

¢duToneHO3aMu.
buoreoneHo3 — 310 IpUPOJHBIA KOMIUIEKC (PYHKIIMOHAIbHO €IMHBIX JIEMEHTOB JKUBOU U
HEKMBOW MPUPOMABI, JIIEMEHTAapHAs CTPYKTypHas eauHuna Ouocdepsl. buoreomeno3z — 3t1o

COBOKYITHOCTh Ha ONPEACICHHON IUJIOMIad 3€MHOM MMOBEPXHOCTH OJHOPOJIHBIX IPUPOIHBIX
siBiIeHUN (aTMoc(ephl, TOPHOW MOPOJbI, PACTUTEIBHOCTH, KUBOTHOTO MHPA, MHKPOOPTAHH3MOB,
MOYBHl U THAPOJIOTHYECKUX YCIOBHI), UMEIOIIas 0coOyi0 crenuduKy B3auMOICHCTBUN MEXIY
STUMU KOMIIOHEHTaMH, OMPENEICHHBIN TUI OOMEHa BEIIECTBOM W SHEpPruerd Mexay coboi u ¢
JIPYTUMH  SBJICHHWSIMA TIPUPOJIBI, W TPEICTABISAIONMAS CO00W BHYTPEHHE MPOTHBOPEUYHBOE
JTUATIEKTUYECKOE €AMHCTBO, HAXOISIIEECS] B TIOCTOSIHHOM JIBUYKEHUH, PAa3BUTHH.

Takum o00pa3om, OHUOTEONIEHO3, B OTIMYME OT OKOCHUCTEMBI, Cyrydbo Ha3eMHOE,
TePPUTOPHATIFHO OTpaHUYEHHOE 0Opa3oBaHue. JI1000# OHOTreoIeH03 MOXKHO HAa3BaTh YIKOCHCTEMOH,
HO HE BCE DKOCHUCTEMBI SBISIOTCS OHoreorneHosamu. Tak, moHsTHe "dKocucTema'" 3HAYUTEILHO
Iupe, OHAa MOYKET BKJITIOYATh B C€0s1 HECKOJILKO OMOTEOIICHO30B.

3. Kakosa npocmpancmeennasa cmpykmypa ouovenosa?

JKuBbie OpraHuW3MBbl, COCTABISAIONIME OWOIICHO3, pACIOaralTcsi B TPOCTPAHCTBE HE
Xa0THYHO, a TaK, 4TOOBI HE MemIaTh Ipyr Apyry. VX pacupeneneHne mo BEpTUKAIA HOCUT SIPYCHBIN
xapakrep. SIpycHOCTb — 3TO BepTHKaJIbHOE pACCIOCHHE OHOLIEHO30B Ha Pa3HOBBICOKHE,
CTpyKTypHbIe 4acTu. Hambosiee sIpkO SIPyCHOCTh BBIp@)KEHA B PACTHUTEIBHBIX COOOIIECTBaX —
¢uroneHo3zax. Tak, B Jecy MOXHO HaOmOAaTh 5-6 SApycoB: MOX, TPaBSHHUCTBIA TOKPOB,
KYCTapHUYKH, KyCTapHUKH, TIOJVIECOK, AEPEBbS BEPXHETO Apyca.

l'opuzoHTaneHOEe pacmpeneseHre OpraHM3MOB Mo3auyHO. Tak, B TOPU3OHTAIBHOM
HampaBJICHUHW OPraHu3Mbl Pa3MELIAIOTCS  MHKpPOTpYINIaMH, MHUKpolieHo3aMu. Mo3zanuHoe
pa3MenieHre 00yCIOBICHO HEOJHOPOIHOCTbIO MUKpOpesbeda, KUZHEACSITEIbHOCTbIO KUBOTHBIX,
Cpenoo0pa3yIouM BIHSHIUEM PACTEHUI U MX OMOJIOTrMYeCKUM OCOOEHHOCTSMHU.

Takoe pacnojokeHue OpraHu3MOB B OHOTEOIEHO3€ CIOCOOCTBYIOT — YBEIMYCHHIO
KOJIMYECTBAa OPraHU3MOB Ha €IMHUILYy [IPOCTPAHCTBA, OCIA0JIICHUIO KOHKYPEHIIUH, 00Jiee MOJTHOMY
UCI0JIb30BAHUIO YCIOBUH Cpeibl: COTHEYHOMN paJfalliy, TOYBbI U T.1.

4. B uem 3axknwuaemcs 2azoean ynkuus rxncueo2o eeuiecmea ouocgepor?

I"azoBas QpyHKIMS KUBOTO BeliecTBa OUoCcdephl 3aKIII0UAETCs] B MUTPALIMU U TPEBpAIICHUN
ra3oB, 00ecleYeHHH Ta30BOr0 COCTaBa W JWHAMUKU ra3oB Ouocdepsl. [Ipeobnamaromas macca
ra3oB Ha 3emiie HMEeT OHOreHHOE TMPOMCXOXKJIEHUE: a30T, KHUCIOPOJ, VIVIEKHCIBIM ras,
CepOBOIOPO, METaH U T.1I.

B Teuenme roma pacteHus BBIICISIOT B atMocdepy okoio 128 mupa. T Kuclopoaa U
norjomarT okojo 170 mapa. T yriuekucnoro raza. Kucnopon nocrymnaer B atmochepy 6marogaps
(OTOCHHTETHYECKON NIESATEIBHOCTH PACTeHUN M IUaHOOAKTEpHil. YTIEKUCIBIA ra3 BBIACISETCS B
Tpoliecce AbIXaHUsS a’pOOHBIX OPraHU3MOB, a TAKXKE MPHU PA3TOKEHUH OPraHUYECKOTO BEIIECTBA.
CepoBo10po/1 U METaH 00Pa3yIOTCs B MPOIIECCE KUIHEACITETLHOCTH )KUBBIX OPraHU3MOB.

5. Kakoea ponv decmpykmuenoii (hynkyuu Hcueo2o eeujecmea ouocgepor?

HectpykTuBHas (YHKIUS KUBOTO BellecTBa Onochepsl CBs3aHA C  pa3iokKEHHEM
pPaCTUTENBHBIX W KUBOTHBIX OCTaHKOB, MHHEpAIM3alel OpraHu4eckoro BeIllecTBa U
MpeBpalleHuEM ero B KocHoe. B pesynbrare B OMocdepe HakamamBaeTcsl OMOTeHHbIE U OMOKOCHBIE
BEII[ECTBA, a M0YBA 000TAIAETCS TYMYCOM.

JecTpykTuBHAs (YHKIMS )KHBOTO BEIIECTBA UMEET OTPOMHOE 3HAYCHHE, BE/Ib €Clid Obl OHA
HE OCYILECTBJISIACh, TO BCs MIaHeTa 3emuis Oblia Obl 3aBajieHa OCTaHKAMH JKUBOTHBIX, PACTCHUH,



HKCKPUMEHTaMH, B TO BpEMsS KaK >KMBBIM OpraHHM3MaM HE XBaTajlo Obl HEOOXOJMMBIX IS HUX
KU3HEJESITEIbHOCTH BEILIECTB.

6.Kakum oo6pazom 00icoesble uepeu cnocoOCmEyIom YayuuieHuio nio0opoous u
CmpyKmypbl nouevt?

JloX/1eBbIe YEepBH — 3TO CaMble KPYIHBIE OOMTATENIH MOYB cpeau Oecro3BoHOUYHBIX. Ha mx
JOJI0 TIPUXOJUTCS HE MEHee MOJOBHHBI Bcell OmoMacchl MOYBBL. B 1eHb OHM MOTPEOISIOT
KOJIMYECTBO MUIIM paBHOe uX Mmacce. [Ipuyem 40% mnoTpebnsieMoll NMUINKM HIET Ha MpoIece
Metabomusma, a 60% mpoias yepe3 KHUIIEUYHUK YEpBs, BBIACISIOTCS B BUAE KOIPOJUTOB -
"KaMEHHBIX'" 3KCKPEMEHTOB.

Takue KOMpOJIUTHI CTPYKTYPUPYIOT IOYBY, YIYYIIAIOT €€ OHOXMMHUYEecKHil cocraB. Tak,
KOTIPOJIUTHI COZIEPKAT B 5 pa3 0oJble OMOJIOTHYECKOTo a30Ta, OHU 3HAUUTENLHO Oorade gochopom
U KaJlueM, 4eM IUI0JI0pOojHas oropojHas nouyBa. KpoMme Toro, KompoauTel OOraThl KajlbLUEM, YTO
ofOecrieunBaeT MM BOJIOTIPOYHYIO CTPYKTYPY U BBICOKYIO BOJOYIEP’KUBAIOLIYIO CIIOCOOHOCTD.
Kanpuuii cHM)XaeT KHCIOTHOCTh IOYBEHHOTO pacTBOpPA, YTO 3aTPyAHSET pPa3BUTHE MHOTIHX
OoJie3Hel y pactenuit (Ppyzapros, pkaBunuHa, OaKTEpHUO3).

Bokpyr KOmpoiuTOB aKTHBHO DPAa3BUBAETCS MOYBEHHas MHUKpO(opa, a MOA3EMHbBIE XOIbl
uepBeil kak ObI "BcmaxuBalooT"' mouBy m3HyTpu. Ilog 1 M? TOBEpXHOCTHM MOYBHI JUTHHA XOJIOB
JIOKJEBBIX YEPBEN COCTaBIISIET | KM.

7. Kakoea mexnonozus nonyuenus ouozymyca?

JloxxneBbix  4epBed  (JMOMOpULIMI)  KYJIBTUBHPYIOT Ha  IOYBaX CO  CpPEIHUM
IPaHyJIOMETPUYECKHUM COCTaBOM, HENPUTOJHBI JUII MX KYJIbTUBHUPOBAHUS MECUYaHbIE M TIIMHUCTHIE
MOYBBI, a TaKXK€ KHUCJIbIE M 3acojieHHble. Peakuus mouBeHHOro pactBopa PH — onTumanbHa
HeWTpanpHas WK ciabokucias. YepBH BIArogroOMBBI U YMEPEHHO TeIUIONoOuBbl. Tak, s
nuTaHns aydine Temneparypa 20-25°C, a mis pasmHoxenus 12-17°C.

KynbTuBupoBaHue  J0XKAEBBIX YepBEl  MO3BOJIET MOJy4aThb  BBICOKOKAYECTBEHHOE
opraHuyeckoe ymoopenue - "Oumorymyc". buorymyc — 3TO KOMKOBATO€ MHKPOTPAHYISIPHOE
BEIIECTBO KOPUYHEBATO-CEPOr0O IIBETA C 3allaxoM 3eMJIH. BHOrymMyc coIepX HUT B ONTUMAIbHOM
COOTHOIIICHUU BCE€ HEOOXOIWMBbIC ISl pacTeHUM MUTaTeIbHbIE BemiecTBa: rymyca 18%, oOmiero
azota 2.2% , dochopa — 2.6%, xanua-2.7%, Bce HEOOXOAUMbIE MUKPOAJIEMEHTHI U OMOJIOTUYECKU
aKTUBHBIEC BellecTBa — ()ePMEHTHI, BUTAMUHBI, TOPMOHBI, AyKCUHBI, T€TEPOAYKCUHBI U T.1. Peakius
cpenbl pH=6.8-7.4.

4 IIOPSIJIOK MPOBEJEHUA IIOBTOPHOM
MNPOMEXYTOYHOM ATTECTALIUH

CDopMa HpOMe)KYTO‘{HOﬁ aTTeCTallvy 110 AUCLHHUIITIMHE 3auem.

HOBTOpHaﬂ MPOMCIKYTOYHAA ATTCCTAlUA 1O AUCHUINIMHE ITPOBOAUTCA C HUCIOJIB30BAHUCM
3aJaHUM JJIS1 OLIGHKH C(i)OpMHpOBaHHOCTI/I KOMIIETCHIIMM Ha 0a3oBOM YpPOBHE 11O BCEM MOAYJIAM,
BXOOAIIUM B CTPYKTYpPY MAUCHUIUIMHBI 3a CEMECTpP, IO HTOraM KOTOPOro CTYACHT HUMCET
AKaJICMUYCCKYIO 3aJ0JIKCHHOCTD.

OneHouyHble MaTepHajbl W CpeacTBa UIA NPOBeJACHHS IOBTOPHOH IPOMEXKYTOYHOM
aTTecTaluM
BOIIPOCHI K 3aUeTy:
1.Okonorus Kak Hayka.
2. MeTobl 3KOJIOTUYECKUX UCCIIEI0BaHUI
3.IlonsTHE OKpYXKarolIas cpesia, COCTaB.
4.9xonoruueckue (pakTopbl, UX KiaccuuKarus.
5.00111e 3aKOHOMEPHOCTH JeHCTBHUS IKOJOTHUECKUX (PAKTOPOB Ha KUBbIE OPraHU3MBI.



6.B3aumoelicTBrE IKOJIOTUYECKUEX (PaKTOPOB.

7.AnanTanusi OpraHu3MOB K cpesie OOuTaHus

8.IlomynsAuu Kak BUIOBBIE TPYIIIUPOBKH, OCHOBHBIE XapaKTEPUCTHKH.

9.ITousarre 0 OMOreoIcHO3€e, KOMIIOHEHTHBIA COCTAaB M CBOMCTBA

10. KoHIenums 3K0CUCTEMBI, CTAOMILHOCTh K TOMEOCTa3.

11. buocdepa rinodanbHAS SKOCHCTEMA 3EMITH.

12. ArporeHo3bl KaKk UCKYCCTBEHHBIE SKOCHCTEMBI, XapaKTEPUCTHUKA M CBOMCTBA.
13. Tlonstre u KiaccuuKays MPUPOTHBIX PECYPCOB, PECYPCHBIN ITUKIL.

14. OcHOBHBIE PKOJOTUYECKHUE MPOOIEMbI COBPEMEHHOCTH.

15. OcHoBHbIE BUbl QHTPOIIOI'€HHBIX BO3/ICHCTBUH.

16. OxpaHa OKpyKaroIIel MPUPOTHON CPe/bl, OCHOBHBIC PUHITHITHI

17. Knaccudukarnus 3arpsa3HEeHHN OKpYKaroIIeh cpeibl

18. Dkonornyeckuii MOHUTOPUHT H YIIPaBJIEHHE KAYECTBOM OKPYKAFOIIEH CPEJIbI.
19. CaHuTapHO-TUTHEHUYECKOE HOPMUPOBAHKUE OKPYKAFOIICH CPEJIbI.

20. bazoBble MpaBoBbIE HOPMBI TIPUPOIOTIONTH30BAHUSL.

21. 3akoH P® « O0 oxpaHe OKpYyKaIoIIeH cpep».

22. Bognbie pecypcsl. CucreMa oxXpaHbl BOI.

23. [TouBeHHO-3eMeNBHBIE PECYPCHI. DKOJOTHYECKHE OCOOCHHOCTH, aHTPOTIOTCHHBIE N3MEHEHHS.
24. PacTUTENHHBIN MHp, SKOJIOTHYECKUE OCOOCHHOCTH, aHTPOIIOTEHHBIC N3MEHEHHISI.
25. JKuBOTHBII MUp. DKOJIOTHYECKHE OCOOCHHOCTH M aHTPOTIOT€HHBIE N3MEHEHHUSI.
26. Henpa 3emiu. DKoJIOTHYECKHE OCOOCHHOCTH M MEpPHI TI0 OXPaHEe HEJp.

27. AtmocdepHbIil BO3IyX. DKOJOTHUECKHE OCOOCHHOCTH M MEPHI 10 OXpaHe.

28. OreHka Ka4ecTBa OKPYKAFOMIEH Cpeibl.

Tabnuma 4 — Kputepun orieHku chOpMUPOBAHHOCTH KOMIIETEHITUIN

Konx 1 HaumenoBanue
WHJIUKATOPa J0CTHKEHUS
KOMIIETSHITUH (Y4acTu
KOMTIICTCHIIHH )

Kpurepun onieHnBanus chOPMUPOBAHHOCTH KOMITCTCHIINN
(4acT KOMIICTCHITHIH )

Ha 0a30BOM ypOBHE

COOTBETCTBYET OIICHKE «YJIOBJICTBOPUTEIIHHOY
50-64% ot MmaxcuManbHOTro Oania

VK-8

CriocobeH co3aBaTh 1
MOIAeP>KUBATh B ITOBCETHEBHON
JKW3HH U B TpodeccHoHaILHOM
IesITeThHOCTH Oe30TmacHbIe
YCIIOBHS KU3HEESITETbHOCTH ISt
COXpaHEeHWUs IPUPOTHON CPEIIbI,
obecriedeHns YCTOWIHBOTO
pa3BHUTHSA OOIIECTBA, B TOM YHUCIIS
MIpH YTPO3€ U BOSHUKHOBEHUHU
Ype3BbIYaHBIX CUTYalud U
BOCHHBIX KOH()JIMKTOB

3Haer Oe30MacHbIC YCIOBUS TPY/AA, 3aTPYIHACTCS B IPUMEHECHUU
CPEJICTB 3all[UTHI B ONPEACICHHBIX pA00YMX CUTYAIUsX.
VcnbIThIBACT 3aTPyIHEHUS C IPUMEHEHUEM METOIOB
yCTpaHEHHS MPOOJIeM, CBA3aHHBIX C HAPYIICHHUEM TEXHUKH
0€301acHOCTH Ha paboveM MecTe.

OIIK-1

JleMOHCTpUpYyeT 3HaHHE OCHOBHBIX
3aKOHOB MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX U
o6mrerpoeccCuoHaIbHBIX
JMCIMIUINH, HEOOX OUMBIX IS
peLleHns TUIIOBBIX 33724 B
005acTy arpOHOMUH.

Hcnone3yer 3HaHUSI OCHOBHBIX
3aKOHOB MaTeMaTH4YeCKUX U
€CTECTBEHHBIX HaYK JJISl pELICHUs
CTaHJAPTHBIX 3a/1a4 B arPOHOMHHU.

3HaeT OCHOBHBIC 3aKOHBI MaTeMaTHu4CCKUX,
C€CTCCTBCHHOHAYYHbIX U O6H_Ier0(1)eCCI/IOHaJ'IBHBIX JUCIUIIINH,
HCIIBITBIBACT TPYAHOCTH C IPUMCHCHHUEM 3TUX 3aKOHOB JI1
peuiCHus 3a1a4 B arpOHOMUH.




OIIK-3

Brnaneer meromaMHu IOKCKa U
aHaJM3a HOPMATHUBHBIX MPABOBBIX
JIOKYMEHTOB, PETIaMEHTUPYIOLIUX
BOIIPOCHI OXpaHbI TpyJa B
CEIbCKOM XO3SIMCTBE.

Bitageer merogamu noucka ¥ aHalIM3a HOPMAaTHUBHBIX IIPABOBBIX
JOKYMEHTOB, PETJIaMEHTUPYIOIUX BOIIPOCH! OXPAaHbI TPy/1a B
CeNIbCKOM XO03stiicTBE. VICIIBIThIBAET TPYIHOCTH B BEIOOpE
ONTUMAJIBHOI'O METOJIA IIPU PELIEHUN 3a1a4.

[TKoc-1

OcymecTBisieT cOop
nHpOopMaUH, HEOOXOAUMON
IS pa3pabOTKH DIIEMEHTOB
CUCTEMBI 3eMJICCIIUS U
TEXHOJIOTUH BO3/ICIBIBAHUS
CEIBCKOXO035MCTBEHHBIX
KYJIBTYD

YcraHaBIMBaeT COOTBETCTBUE
arpoJiaHa(THRIX YCIOBHUI
TpeOOBaHUIM
CEIBCKOXO035MCTBEHHBIX
KYJbTYp TIPH UX Pa3MEIICHUH
Ha TEPPUTOPUU
3eMJICTIONB30BaHUS

3HaeT TPHUPOJOOXPAHHBIE TPEOOBAHUS TIPH IPOU3BOJICTBE
NPOAYKIIMM  PacTEHUEBOJICTBA, OCHOBHBIEC MOJIOKEHUS
IPUPOI00XPAHHOTO 3aKOHO/IaTEIbCTBA. UcnbiTeiBaeT
TPYAHOCTH Tipu pazpadoTke mep 3ammThl OIIC npu HEraTHBHOM
AHTPOIIOT€HHOM BO3JEHCTBUH;

ITKoc-2

OcymecTBisieT o0muit
KOHTPOJIb peaTH3aI[iu
TEXHOJIOTHYECKOTO Mporecca
MIPOU3BOJICTBA TPOTYKITUU
PacTCHHEBOJICTBA B
COOTBETCTBHH C
pa3paboTaHHBIMU
TEXHOJOTHSIMHA BO3/ICIBIBAHHS
CEIBCKOXO03SMCTBEHHBIX

KYJIBTYD

3HaeT NPHUPOJOOXPAHHbIE TpeOOBAaHUA TMIPU IPOU3BOJICTBE
OPOAYKLIMA  PAcTEeHHEBO/JICTBA, OCHOBHBIE MOJIOKEHUS
IPUPOIO0XPAHHOTO 3aKOHOJIATENbCTRA. HcnpiThIBaeT
TPYAHOCTH TIpu cpaBHeHUU nokazareneit OIIC ¢ HopmaTuBamu.
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