[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

O0: Bonxoros MxaNIMBACTFEPC TBO CEJIRCKOI'O XO3SMCTBA POCCUNCKOIN ®EAEPALINNA
JlomKHOCTh; n

i noﬂﬂ%ﬁmﬁg%{é)@ LQCY IAPCTBEHHOE BIOJDKETHOE OFPA3OBATEJILHOE YUPEX/IEHUE
YHUKanbHbI MPOrpaMMHbIA KIKOY: BLICILIEI'O OBPASOBAHNA

4026db18794643OCTPOMEK A IOCY JAPCTBEHHAS CEJIbCKOXO3SIMCTBEHHAS AKAJIEMUST»

Kadenpa arpoxumun, OMOI0THUU U 3aITUTHI PACTCHUI

YTBEPXKIAIO
Jexan (axynbrera arpodbusHeca

TaTbAHa BUCCApUOHOBHa MoAnVcaro uM$pPoBoit MoANKCoIo: Tatbs
BuccapyonosHa fonoskosa

FonoBkoBa Mata: 2026.06.10 13:29:05 +03'00"

10 urons 2026 roxa

®OHJI OHEHOYHBIX CPEJICTB I10 AUCHUITIIMHE
CelIbCKOX03CTBEHHA DKOJIOT A

HanpaneHue noaroroBku

/crennaIbHOCTh 35.03.04 «ArpoHoMus»

HampaBneHHOCTD (CHIeranm3aItus) «Muadopmanmonnsie Texaoaoruu B AITK»
KBammukanus BeITycKHIKa OaxasaBp

®opma oOydeHus o4YHas

Cpok ocBoenus OITOIT BO 4 rona (o4Has)

Kapaaeso 2026



@OHJ OLIEHOYHBIX CPEICTB IIPEAHA3HAYECH AJI1 KOHTPOJIS 3HAHUM, YMEHUN U YPOBHS
NpUOOPETEeHHBIX KOMIETEHIIUI CTYJeHTOB HarpasieHust moaArotoBku 35.03.04 Arponomus mo
mucuuminHe CenbCKoX03sHCTBEHHAs KOJIOTUs

Pa3pa6OT‘II/IKI |/|p|/|Ha MoAnncaHo LdpPoBoit

noanucbto: Vipuna

Bop N COBHAQ bopuicosHa KysHeuosa
a

aTa: 2026.05.20

Jlouent  Kysnenona W.B. Ky3HeLI0Ba osuoss soi0

(1OJKHOCTB) (dbamusmst ¥ MHUIHAIIBL) (9meKkTpoHHAs HU(PPOBas IOAHCH)

VTBepk/eH Ha 3aceaHuu KaQeIpbl:

arpoxXuMpu, OMOJIOTHH M 3aIINTEI pacTeHuil mpotokoa Ne 8 or 22 mag 2026 roma
(naumeHoBaHue Kadeapsl) (HOMEp U JaTa MPOTOKOJIA)

3aBenyromuit kadenpoit

BVI KTOpVIﬂ MopanucaHo yudpposon
NoANUCHIO: BVIKTOPVIﬂ
BVIKTOpOBHa BukTopoBHa CmupHoBa
Jlara: 2026.05.22 18:10:37
_ CmupHnosa B.B. CMMpHOBA  ‘o3on
(damuis m MHUIMATIBI) (nexTpoHHas U(pPOBast TOAMNCH)
CornacoBaHo:
[Ipencenarenb METOIUYECKOM KOMUCCUH Anekcen Moanucaro Ludposoi
: A nH
(akynbreTa arpodusHeca Hukonaesny Sommgn T ORAR
COpOKMH [Hata: 2026.06.09 07:52:14 +03'00'

npoTokoa Ne 6 ot 9 utons 2026 roga




IMacnopT (poHIAa OLIEHOYHBIX CPEICTB

Tabmuma 1
Moyib AMCUUIUIAHBI dopmupyembie OueHouHbIe KomnuectBo
KOMITETEHITUH W UX 9aCTH MaTepuabl U
CpeacTBa
Moayanb 1. DKOJIOrHs Kak OIIK- 4. Cnocoben Tectuposanue 80
HayKa. DKOCHCTEMBI U peaIn30BLIBATH
BHOTEOIIEHO3BI, HX COBPEMEHHBIC TEXHOJIOTUH
&
Tpoduueckas ctpykrypa. | 4 000CHOBBIBaTh UX
[pupoansie pecypest, ux | TPUMECHCHUC B
KnaccnpuKamys. npoecCuoHaIbHOU
PecypcHble IUKIIBL. ACATEIIBHOCTH.
OIIK- 4. Criocoben TectupoBanue 40
pealn30BHIBATH NunuBunyanbHOe 5
Moay:is 2 COBPEMEHHBIE TEXHOJIOTUU 3a/1laHue
y ’ 1 000CHOBBIBATh UX
AHTpOTIOT€HHOE
9 MIPUMCHCHHE B
BO3JICIICTBUE HA .
OKDYKAIOTT npodeccuoHalbHOM
Py yro JeSITENIbHOCTH.
HPHPOHYIO CPey. IIK 5. Cnocoben
ATPO3KOCHCTEMBI, UX ]
peayin30BbIBATh
(YHKIIMOHUPOBAHUE B
MEpPOTIPUSATHS TI0
YCIIOBHUSAX TEXHOTEHE3A.
MOBBILLIEHUIO
DKOJIOTH3alUsl CETBbCKOTO .
. CTPECCOYCTOMUYNBOCTH
XO03sIHCTBA. ACTOHMH B
AJNbTEepHATUBHBIC CUC- p
HEOIaronpusTHBIX

TEMbI 3EMJICCIINA.

YCIOBHUSIX OKpPYKaIOIen
Cpeibl KOHKPETHOTO
BEreTallMOHHOTO CE30Ha.




1 OIEHOYHBIE MATEPHAJIbI, HEOBXOJUMBIE JIJIS1 ONIEHKHW 3HAHU,
YMEHWHA U HABBIKOB JIEATEJIBHOCTH B ITPOIIECCE OCBOEHMUS

JUCHUILINHDBI

Mopyas 1. Dkoji0rusi Kak HayKa. JKOCUCTeMbl H O0HOreoleH03bl, HX TpoduYecKas
crpykrypa. Ilpupoansie pecypcsl, X kiaccupukanus. PecypcHble HUKIIbI.

Tabmuua 2.1 — ®opmupyeMbie KOMIETEHITUH

Kon 1 HaumenoBaunue

KOIL 1 HAUMCHOBAHUEC MHAUKATOpA

OrLieHOUHBIC MaTEpUAIIBI U

KOMIICTCHIIUH JOCTH)KEHHUST KOMITCTCHIHH cpencraa
(JacTu KOMITETEHIINHN)
OIIK- 4. Cnocoben W-1onk-4 - OCYIIECTBIISET TOUCK, TectupoBanue

pea30BBIBATH
COBpEMEHHBIE
TEXHOJIOTUHU U
000CHOBBIBATE UX
MpUMEHEHHE B
npodeccruoHanbHOM
JEATENBHOCTH.

noA00p M TEXHUKO-3KOHOMHYECKOE
o0ocHOBaHUE BEIOOPa COBPEMEHHBIX
TEXHOJIOTMH ISl pEeIIeHNs] KOHKPETHBIX
npodheCCUOHANBHBIX 3ajad.

NJT-2011k-4 - CTOCOOEH MTPOBONTH
OIIeHKY (D PEKTUBHOCTH U OE30IIACHOCTH
BHCAPCHHBIX TEXHOJIOTHI.

Moayab 2. AHTPONIOTreHHOE BO3/IeliCTBHE HA OKPYKAIOILY 0 IPUPOIHYIO Cpeay.

Arpo3KoCcHCTEeMBI, UX (PYHKIIHOHHUPOBAHME B YCJIOBHAX TEXHOIeHe3a. JKOJIOTU3ALUA

CceJIbCKOro X03s1iicTBa. AanepHaTanﬂe CHUC-TEMbI 3eMJIeAC/IUA.
Tabnuma 2.2 — ®opMupyemble KOMIIETCHITTH

Kon 1 nammeHnoBanme

Kon n HanmeHoBaHNEe HHAUKATOPA

O1ieHOYHBIE MaTEpPHUATIbI

KOMIIETEHLIUU JOCTHKEHUSI KOMIIETEHIUH U CPEICTBA
("JacTH KOMITETEHITHHN)
OIIK- 4. Cnocoben WJ-1omk-4 - OCYIIECTBIISET ITOKCK, TectupoBanue
p€ain30BbIBATh HO,ZI60p U TEXHUKO-3KOHOMHNYECKOC )% 051 JUBUYalIbHOE
COBPEMEHHBIE 00ocHOBaHUE BEIOOpa COBPEMEHHBIX 3a/1aHue

TEXHOJIOTUH U
00OCHOBBIBATH UX
MIPUMEHEHHE B

TEXHOJIOTUH JUTSl pENICHUS] KOHKPETHBIX
npodeccHoHaTbHBIX 3a/1ad.
W-20mx-4 - CIOCOOCH MPOBOAUTH

npodeccruoHaITbHOM OLIEHKY 3(pPEeKTHBHOCTH 1 O€30MaCHOCTH
JESITEIbHOCTH. BHEIPEHHBIX TEXHOIOIHH.

IIK 5. Cnocoben WN-1nx-s - uaeHTUGUIEPYET CUMIITOMBI
peaIn30BbIBAThH BO3JCHCTBYS a0MOTHYECKUX M OMOTHYECKUX
MEPOIPHSTHS TI0 cTpeccopoB (3acyxa, 3aMOPO3KH, 3aCOJICHHE,
[TOBBIIICHUIO (bUTOITATOrCHBI) Ha CEIIbCKOX 035 HCTBEHHBIC
CTPECCOYCTOMYNBOCTH KYJIbTYPhl B KOHKPETHBIX YCIOBHUSIX CE30HA.
pacTeHuii B WJI-211x-5 - momOupaer onTUMAaNIbHBIE
HEeOMaronpUsATHBIX arpOTEXHUYCCKHE IPHUEMBI, PETYIATOPEL POCTa

YCIIOBUSX OKpY’Karolei
cpenbl KOHKPETHOT O

BCr€TallMOHHOI'O CC30HA.

WA MUKPOYI0OpCHHSI-aTalITOr €HbI, HCXOJIS U3
(haspl BereTaIMK ¥ MPOTHO3UPYEMBIX PHCKOB
OKPY’KaroIIeH cpesbl.

WJ1-3r1k-5 - peann3yeTr KOMILIEKC
OIIEPATUBHBIX MEPOIPUATHH IT0 3aITUTE H
MTOIeP)KKE PaCTEHHH, HAITPABJICHHBIX HA
MHHHMH3AIAIO ITOTEPh YPOXKast M COXpaHEHHE
KauecTBa MPOYKIMH B HEOIATOMPUSATHBIX
YCIIOBUSIX.




OIIeHO‘leIe MaTepuaJibl U CPpEeACTBA AJISl IPOBEPKU C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIInii

Mooyns 1. IKkonozusa Kak Hayka. IKocucmemsl u OU02e0UeHO3bl, UX MPOPuUUEcKas cmpyKkmypa.
Ilpupoonwie pecypcwl, ux knaccugpukayus. Pecypcruvie yukiol.

@D oH/ TeCTOBBIX 33/IaHUI /ISl TEKYIEr0o KOHTPOJIsl 3HAHUIM:
Buibepume 0oun npasunvnsiii gapuanm:

IlIpocmpancmeo, eeuyecmeo u IHEPUs, OKPYHCAIOULUE HCUBBLE OPZAHUIMBL U OKA3bIEAIOUUE HA
HUX KaKoe-1ubo eo3oeiicmeaue 3mo

+OKpyXarolas cpeaa

9KOJIOTMYECKU (pakTop

SKOJIOTHYECKas HUIA

cpena oouTaHus

Okpyscarowan cpeoa, Komopas ewie He U3MEHUIACH NOO GNUAHUEM OeAMENbHOCHU Ye/l06eKd,
COXPAHUIA C60U eCMeCm8eHHbLE CB0UCH8A HAZLIEACHICA

AHTPOITOTHHOM

+npupoaHOU

9KOJIOTHYSCKOM

a0MOTHYECKOH

K pecynapuno-nepuoouueckum omuocamcea paxmoput

rposa

+IOPUIUB

BBIOTA

ITOPM

Daxkmopbl HeHcusoil NPUPOObL HA3LIBAIOMCA

MIPUPOTHBIE

OuoTHYECKHE

+abuoTHYECKHUE

AQHTPOTIOTCHHBIC

Daxkmopbl, céa3aHHbIE C XO03AUCHEEHHOU 0eAMEIbHOCMbIO Ye/106€KA HA3bl8AIOM CA
MIPUPOTHBIC

OMOTHYECKHE

a0MOTHYECKHUE

+aHTPOIIOTCHHBIC

K anmponozennvim pakmopam omuocamcs

+CTPOUTEIBCTBO IOPOT

pacnpocTpaHeHUe CeMsH

aTMocdepHOe TaBIeHHE

BBIIIaJICHHE OCAIKOB

Haubonvuwiee 3nauenue unmencusnocmu paxkmopa, eviuie KOmopozo cieoyem 2uobeinn,
Hazvleaemcs

+MaKkcUMyM

MEeCCUMYM

ONTUMYM

npeaes BBIHOCIUBOCTH



3aKniouennvlil MexHcoy HUNCHUM U 6EPXHUM RPEOeIaMU GbIHOCAUBOCIU OUANA30H
U3MeHuYueoCmu npeocmasinem cooou

MaKCHUMYM

MEeCCUMYyM

ONITUMYM

+3IKOJ0IrMYE€CKYIO BAJIEHTHOCTD

Opzanu3mul ¢ HU3KOI IKONO2UYECKOUL 6ATIEHMHOCMbIO, NPUCNOCOOTEHHbIE CYULECHE06aMb 6
cpeoe ¢ y3Kum OUuanazoHom Konedanus axmopos Ha3vleaomces
ABPUOHOHTHBIMH

YCTOMYHUBBIMU

+CTEeHOOMOHTHBIMU

HE YCTOWYHBBIMU

Cmenomepmuvimu A61a10McA

+aHaHac

Oepesa

sIOTOHS

upra

Yacmb npupoonoii cpedsvl, OKPYHcarouiasn Hcuevle Opeanu3mol, ¢ KOMopoi OHu
e3aumooeiicmayrom

OKpYy’Karolas cpeja

9KOJIOTUYECKHUI (haKTOP

9KOJIOTMYecKasl HUIIa

+cpena obutanus

H3zmenatowuiica 3nemenm oKpyscarouieii cpeosl, 6bl3bl8AI0UUIL Y OP2AHUZMO8 NPU CEOUX
NOBMOPHBIX U3MEHEHUAX OMEEMHbLE NPUCNOCOOUmM ENbHbIE IKON020-PU3U0I02UYeCKUe

Peakuyuu, HAc1e0CMBEHHO 3AKPENIAIOWUEC 8 npoyecce I60II0UUU - INO
OKpYKarolas cpesa

+3Ko0ru4ecKuii pakTop

9KOJIOTMYEecKas HUIIa

cpena oouTaHus

K enezannvim omnocamcesa ghakmopol

HACTYIUJICHHE BECHBI

HACTYIUICHHE yTpa

+rpo3sa

MIPUJINB

Dakmopul H#cueoii PUPOObL HA3LIEAIOM CA

MIPUPOTHBIE

+0uoTHueckue

abuoTuveckue

aHTPOTIOTEHHBIE

K ouomuueckum ¢pakmopam omnocamcesa

CTPOUTENBCTBO JOPOT

+pacnpocTpaHeHne CeMsH

aTMocdepHOe TaBJICHHE

BBITI/ICHHE OCAIKOB

K abuomuueckum ¢hakmopam omunocamces



CTPOUTENBCTBO A0POT

pacnpocTpaHEeHUE CEMSIH

+arMocdepHoe naBieHUE

pacrpocTpaHeHuE BpeIUTEIICH

Haumenvuiee 0onycmumoe 3nauenue UHMEHCUGHOCMU (PaKmopa, e20 HUMCHAA NPedebHa
6enuuUna, HUMCe KOMopoul ciedyem 2udeb Opeanu3ma, Ha3bléaemcs

MaKCHMYM

+IIECCUMYM

OTNITHUMYM

TpeJesl BBIHOCIMBOCTH

Bnazonpuammnasn cuna 6o30eiicmeusn paxmopa nazvigaemcs 3010

MaKkCUMyMa

neccumMyMma

+ONTHMYyMa

MIPEIeTIOM BBIHOCIIMBOCTH

Opzanu3smul, odnadaroujue 6016UL0N IKOJI02UYUECKOTL 8ATIEHNHOCHbIO, CROCOOHbBIE K
Cyu4ecmeo6anuio npu H0IbULON AMRIUMYOe KOJ1eOAHUA IKOT0UYECKUX (haKmopos
Ha3zvlearomcs

+3BpUOMOHTHBIMH

CTEHOOMOHTHBIMU

YCTOWYUBBIMHU

HE YCTOMYMBBIMHU

Deépumepmuvimu A61:A10MCA

(bvMHHUKOBAs TTaTbMa

+s1010H4

KOJIUOpH

aHaHac

Buvibepume 00un npasunvuwiii eapuanm:

Mecmo, 3anumaemoe 6u00OM 6 dUOUEHO3e, 8KIOUAIOULEE KOMNIIEKC €20 OUOUEHOMUYECKUX
ceazell u mpedosanuil K pakmopam cpeowt

OKpY’Karolas cpeja

9KOJIOTMYeCKUid (pakTop

+9KOJI0ru4ecKas HUIIa

cpena oOuTaHus

Co8oKynnocmos nonyaayuil pazHvlx 64008, COBMECHHO CYU{eCmEyIouas 6 NPoCmMpancmee u
eépemeHU, 83aumMOoO0eicmeyIOuUxX Opy2 ¢ OpY2oM U co Cpeooil Ha3bleaemcs

IpyHnon

cTaeu

CTaJIOM

+coo0111ecTBOM

Coobutecmeo rHcueomHbIX HA3LIBACHCA

MHUKOI[EHO30M

¢duTOLIEHO30M

+3001I€HO30M

MHUKPOOOLIEHO30M

Coobutecmeo 2puboe nazvieaemcs


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

+MHUKOLIEHO30M

¢duTOoLIEHO30M

30011€HO30M

MHUKPOOOLIEHO30M

CosoKynnocms Ha onpeoeieHHOll NAoWA0U 3eMHOI HOBEPXHOCMU (PYHKYUOHATbHO eOUHBIX
INNEMEHM 08 HCUBOU U HEHCUBOTL RPUPOOL INO

ounorom

OMOIICHO3

+0HOTeOoI1ICHO3

¢buToreHo3

Bepmuxanvnoe pacnpedenenue opzanusmos é duoyeno3e xapaKmepusyemcs
+APYCHOCTBIO

MapajvieIbHOCTHIO

MO3aHU4YHOCTHIO

Xa0TUYHOCTBIO

Opzanu3mul cnocooHble UCNONB308aAMb HEROCPEOCHIBEHHO COTHEYHYI0 IHEPZUIO U
npeobpa3zosvieams ee 6 opycue 6udbl IHEPUU HAZLIEAIOM CA

+aBToTpoamu

rerepoTpodamu

JECTPYKTOpaMHU

300(paramu

K pumodchazam omnocamca

JIUCHIIA, TUTP

+KpPOJHK, KOpOBa

KypHlia, BOJK

MBIIIIB, SICTPEO

IInomosaonvie scusommuoie, nepeuyinvle XUMHUKU (KOHCYMeHmMbl 2 NOPAOKA) HA3bIEAIOMCA
¢durodaru

+300¢aru

JECTPYKTOPHI

HET MPaBUILHOTO OTBETa

Opzanu3mul, nepepadamoléarouiue mepmevle OCHAHKU HCUBONHBIX U PACHEHUIL U JHcUgyuiue 3a
cuem IHEPZUU PA3IOHCEHUS CLOHCHBIX OP2AHUUECKUX 6eUleCE 00 NPOCM EIlUUX COCOUHEHUTL U
HeOpP2aHUYeCcKUXxX 6euyecne Ha3vl8aromcesa

MIPOJIyLIEHTaMU

KOHCYMEHTaMu

+tpegyLueHTaMu

HET MPaBUJILHOTO OTBETA

OmHuowienus, npu KOMoOpPwvIX 00UH OP2AHUM RUMAEMCA OPYUM, NPUBOOA €20 K 2ubeu 6
meueHue KOpOmMKO20 6pemMeHu Ha3bl8aArOmcsa

cUMOHM03

napasuTHU3M

+XHUITHUYECTBO

aHTHOMO03

Opzanuszmul HeCROCOOHBIE UCNOIB30BAMb COTTHEUHYIO IHEPLUI0 HENOCPEOCHI8EHHO U
nompeonaouiue ee 6 nPeodPA306AHHOM 8UOE HA3LIBAIOMCA

MIPOJIylIEHTaMU

+KOHCYMEHTaMH

peaylueHTaMu

HET MPaBUILHOTO OTBETA

Dopmbl cocyuiecmeo8anus Ui CONCUMENbCMEa 0codeil Pa3HblX 6U006, KOMOpble 6 MOl UIU
UHOIL cCmeneHnu 8b1200Hbl 0OHOMY UTLU 000UM 8UOAM IMO



+cumMOno3

Mapa3uTu3M

XUIHAYECTBO

aHTHOMO3

Yem b601€€ nox0x4cU 6UOBL 00PA3OM HCUZHU, NUMAHUEM, MEM CUTbHEe MeXHCOy HUMU
MYTyaJlu3mM

+KOHKYPEHIU

KOMMEHCAJIN3M

aHTHOMO3

Tun é3aumoommnouienuil, KOMopwvlil 8b1200€H 00OHOMY U 0e3PA3IUUEH OPY2OMY 6UOY
MYTyaJlu3mM

KOHKYPCHIIUS

+KOMMEHCAJIN3M

aHTUOHNO3

Xuwinuuecmeo naubonee pacnpocmpaneno y

pacTeHui

MUKPOOPTaHU3MOB

+HaCEKOMBIX

HET MPaBUIILHOTO OTBETA

Dyukuyusn npeodPa306aHUA KOCMUYECKOU COTHEUHOI IHEPZUU 8 XUMUUECKYI0 IHEPZUI0
OP2aHUYECKO20 8eU{eCmMea HaA3bléaAem s

1.ra3oBoit

+3HEpreTH4ecKon

KOHIEHTPALIMOHHOM

JECTPYKTUBHOM

Oobnacme pacnpocmpaneHus HCU3HU HA 3eMle HA3bl8Aem cs

nutocdepa

ruapochepa

+0ouocdepa

atmocdepa

DyHKyusn paznoxiceHus pacmumenbHulX U HCUGOMHBIX OCIMAHKO8, MUHEPANUIAUUU
OP2AHUUECKO20 BeU{eCMEA U NPEBPAUEHUA €20 8 KOCHOE HA3bl8ACM CA

ra3oBoOM

HEPTETUYECKOU

KOHIICHTPAIIMOHHO M

+1eCTPYKTUBHOMN

buonozuueckuit kpyzosopom obecneuusaem

+UUPKYIAIUIO0 XUMUUECKUX 3JIEMEHTOB MEXK/ly TOUBOM, paCTCHUSIMU, )KUBOTHBIMU U
MHKPOOPraHu3MaMu

0OMeEH BellecTB MeXAy cyliei 1 MupoBbIM OKEaHOM

HUPKYISIUI0 XUMUUYECKUX 3JIEMEHTOB B MPOMBIIILIICHHOM MTPOU3BOICTBE

HET MPaBUIBLHOTO OTBETA

Cosokynnocmu 0coodeii 00H020 86U0a, 603HUKWLAA €CHECHBEHHBIM NYMeEM UIU 8bl6EOCHHA
Ye/106eK0M, 3AHUMAIOWLAA 0OWYI0 MePPUmMOpPUIo, 001a0aruias 2eHemudecKuM poocmeom,
npuHaoneHcauan K 00HOMY UilU HECKObKUM OUO2E0UECHO3AM HA3bI8ACHICA
IpyHnon

CTaJIOM

+nonynAanuen

CHUCTEMO

I'pynnupoexu ocobeil guympu nonyaayuu, omaudarouwjuecs opy2 om opy2a 2eHemuiecku
Ha3zvlearomcs

IpynIon



CTaZoM
MIOIYJIALIEH

+MUKpONONMYJIALUEN

Coobutecmeo mukpoo606 Hazvigaemcs

MHKOIIEHO30M

¢buTOLIEHO30M

30011€HO30M

+MHKPOOOIIEHO30M

Cooouecmeo pacmeHuii Hazvigaemcs

1.MUKOIIEHO30M

+duroreHozom

30011€HO30M

MHUKpPOOOLIEHO30M

Cooougecmeo paznvlx 6U008 HCUBLIX OP2AHUIMOE HA3bIEACHICA

ouoTorn

+0uoI1IeH03

OHOTreoIeH03

¢buTo1IeHO3

O3epo moorcno nazeamso

OMOIICHO30M

OMOTE0IIEHO30M

¢dbuToIEHO30M

+3K0CUCTEMOM

TI'opuzonmansnoe pacnpeoenenue opeanu3mMo8 6 OUOUECHO3E XAPAKM EPU3YEM CA
SIPYCHOCTBIO

MapayiebHOCTHIO

+MO3anYHOCTBIO

Xa0TUYHOCTHIO

Opzanu3mul cnocooHble UCNOTb308aAb HEROCPEOCHBEHHO COTHEYHYI0 IHEPZUIO U
npeobpaszosvieams ee 6 opyzue 6udbl IHEPUU HAZbIEAIOM CA
+OpoayLIEHTaMU

KOHCYMEHTaMu

peaylneHTaMu

HET MPaBUILHOTO OTBETa

Pacmumenvnononvie y3cueomnule, Koncymenmot 1 nopaoka nazvlearomcs
+durtodaru

300(ara

JECTPYKTOPHI

HET MPaBUJILHOTO OTBETA

3amvikalom nuuiegyio yens, nepepadamvléan 0CMAHKU HCUBOMHBIX U PACM eHUIl, Npespau|as
op2anuuecKue 0CmamKu 6 Heop2aHuyecKue geulecmaea

¢uroaru

300(para

+IeCTPYKTOPHI

HET MPaBUILHOTO OTBETA

Ommnowenus, K020a 00UH OP2AHU3M HCUGEH U NUMAEMCA 3 CUem 0PY2020 0J1umelbHoe 6peMs,
nocCmeneHHo nPUBOOA €20 K 2ubenu uiu CUIbHO UCIMOUAA HA3bl8AIOMCA
cUMOUO03

+mapa3uTusm

XHUIHAYECTBO

aHTHOMO03

K 300¢pazam omnocamces



+aucuLa, TArP

KpOJIMK, KOpOBa

KypHIia, BOJK

MBIIIIb, ICTPeO

Bzaumoomnowenun 6uoos, Kocoa npooyKmul Hcu3HedeameabHOCmu 0OHUX OP2AHUZ MO8
6b13b16a10m 2UbEb UIU YCHEM EeHUEe OP2AHUIMOB OPY2020 6U0A IMO

cuMOmno3

rapa3uTu3M

XUIIHUYECTBO

+aHTHOMO3

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

KOHKYPEHIIHS

KOMMEHCAJIU3M

aHTHOMO03

Tun 63aumoomnuouienuil, KOmopulil 6€3paznuyen 00HOMY U 6PeOeH OPY2OMY 6UOY IMO
MYTyalli3mM

KOHKYPEHIIHSI

KOMMEHCAJIU3M

+aHTHONO03

Aumuouo3 ecmpeuaemcs y

YKUBOTHBIX

+MUKPOOPraHU3MOB

HACEKOMBIX

HET MPaBUJILHOTO OTBETA

DynKyua muzpayuu u nPeepauieHuU 2a3o8, 06ecneueHus 2a308020 cOCMasa U OUHAMUKU 2A308
ouocghepul nazvieaemcs

+razoBou

SHEPreTUYECKON

KOHLIEHTPALIMOHHOU

JIECTPYKTUBHOM

B cocmae ouocgepuvt 6xooum ecsa

nutocdepa

+ruapocdepa

atmocdepa

HET MPaBUJILHOTO OTBETA

DynKyua uzenekams U3 OKpyxycarouieil cpeovl U HaKanaueams OUO2EHHbLE INEMEHN bl
Ha3zvleaemcs

ra3oBou

SHEPreTHYECKON

+KOHLIEHTPALIMOHHOU

JNECTPYKTUBHOMN

1100 2eonozuueckum Kpy2080ponmom nOHUMAIOmM

LUPKYISIUI0 XUMUYECKUX AJIEMEHTOB MEX/1y MIOUYBOU, PACTEHUSMU, )KUBOTHBIMU
+00MEH BeIIeCTB MKy Cylieil 1 MUpPOBBIM OKEaHOM

LUPKYISIUI0 XUMUYECKUX JIEMEHTOB B TPOMBIIIUIEHHOM MPOU3BOJICTBE

HET MPaBUIILHOTO OTBETA

Buvibepume ooun npasunvnuvlil apuanm:

IIpupoonvie pecypcel, Komopboie cosepuieHHO He 60CCIMANABIUBAIOMCA, UNU 60CCIAHABIUGAIOMCA
3HAYUMEILHO MedIeHHee, YeM UOem UX UCHOIb308ANUE Yel08EKOM HA3bIEAIOMCS
ucuepraemMbie BO300HOBUMBIS

+ucyeprnaeMbie HEBO30OHOBUMBIE



YCIIOBHO HEHUCYEPIIAEMBIE

0e3ycI0BHO HencuyeprnaeMble

K ucuepnaemvim 60300H08UMbBIM pecypcam OMHOCAMCA

He]Tb, KAMEHHBIN YTOJb

+1104Ba, PaCTUTENFHOCTD, KUBOTHBII MUD

COJIHEYHAs paJHalisl, MOPCKHE PUIINBBI

BO3/lyX, BOJA

Ilpupoonwie pecypcol, nompeodienue Komopvix He 6bl3b16aem UX UCHOWEHUA U He YXyouiaem ux
Kauecmea HA3b16AI0M CA

ucuepracMbie BO300HOBUMBIC

rcuepracMbie HEBO30OHOBUMBIC

YCIIOBHO HEUCYEPIIaeMEbIe

+0e3ycI0BHO HencueprnaemMble

K ycnoeno neucuepnaemuvim pecypcam omnocamesn

He(Tb, KAMEHHBIH yTroJib

MOYBAa, PACTUTENBHOCTD, JKUBOTHBIN MUD

COJIHEYHAs paJiHaIisl, MOPCKHE MPUIIUBBI

+BO31yX, BOJIa

Bepxnuii 2opuzonm nougul, 6 KOMOPOM UHMEHCUEHO NPOMEKAIOM NPOUECCHL NOYEO0OPA306AHUA, A
maksice OUON02UUECKOT AKKYMYTAYUU ZYMYCOBBIX 6€ULECE U 30/IbHBIX ITEMEHMOE, HA3bIEACMCA
+1eperHoiHO-aKKyMyJIATHBHBIN

TEepEXOIHBIN

MaTepHHCKas TopoJia

HET MPaBUIBHOTO OTBETA

Co06OKynHOCH nepezHONHO-AKKYMYIAMUGHO20 U NEPEXOOH 020 20PU3OHMOG HA3bIEACHICS
niegochepa

+rymocdepa

ruapocdepa

nurocdepa

Ilpoyeccol cymupurkayuu, K020a nOUEEeHHAA PAYHA HEHAUUMENbHA, 8 CUTLHOKUCAO0U cpede 00pasylomca
aMHHOKHCIIOTHI

I'YMHHOBBIE KHCIOTHI

+(yTbBOKHCITOTHI

HeT IPaBUJIBHOTO OTBETA

Co6oKynnocmey npespawieHuil U nPOCMPAHCMEEHHBIX NepemMeu|eHUIl 6euiecmea Wil ZPYnnsl 6EU4ecma,
RPOUCX00AWUX HA 6CEX IMANAX UCHONLIOCAHUS €20 UeSI08EKOM IMO

KPYT'OBOPOT BEIECTB

+peCcCypCHBIN LMK

MIPOMBICIIOBBIN KOZIACTP

HeT MPaBUJIBHOTO OTBETA

Mukpoopzanuzmul, cnocoOHbvle nPeodPA308bI6AMDb 2A3000PA3HBIIL AMMOCHEPHBLIT A30M 8 Yycaoaemble 0
Pacmenuil cOeOUHenus, Ha3vléarOmcs

aBTOoTpOohaMu

+nuazorpodamu

XeMOoTpodamu

HeT MPaBUJIBHOTO OTBETA

A3zomgpukcamopul, Komopbwie Hcugym ¢ MKAHAX PACMEHUT, HA3bIBAIOMCA

+cuMOnoTHYECKHE

CBOOOIHOKUBYIIHE

accolraTHBHbIE

HeT MPaBUJIBHOTO OTBETA

Ilpupoonsie pecypcol, Komopule npu payuoHaAbLHOM UCHOTb30BAHUU MO2YH
eoccmanaeiueambcA

+ucyepraeMbie BO30OHOBHUMBIE

ucuepraemMbie HeBO30OHOBUMBIE

YCIIOBHO HEUCUEPIIAEMBIE



0e3ycI0BHO HencyeprnaeMble

K ucuepnaemuvim Hego300H08UMBIM pecypcam OMHOCAMCA

+HedTh, KAMEHHBIN YTOIb

MOYBa, PACTUTENBbHOCTD, JKUBOTHBII MUD

COJIHEUHAs paJHalysl, MOPCKUE TIPHITUBBI

BO3/YyX, BOjIa

IIpupoonwie pecypcol, nompebienue KOMOPvIX He GbI3bI6AEH UX UCHOWIEHUA, HO YXyouiaem ux
Kauecmeo Ha3vlearomes

ucuepracMbie BO300OHOBUMBIC

rcuepracMbie HEBO30OHOBUMBIC

+YCI0BHO HEHCYEPIIAaEMbIE

0€e3yCIIOBHO HeHcUepraeMble

K oe3ycnoeno neucuepnaemvim pecypcam omuocanca

He]Th, KAMEHHBIN YTOJIlb

MOYBA, PACTUTENBHOCTD, JKUBOTHBIN MUD

+CONHEUHasl paJuaIus, MOPCKHUE PUIIUBBI

BO3/YyX, BO/Ia

Cnabdo usmeneHHbll RPOUECCOM NOUE000PA308AHUA 20PU3OHIN HOYUGHL HA3BIGAEMCA
IIEPErHOMHO-aKKyMyJII TUBHBIN

TEepEXOIHBIN

+MaTepHHCKast Iopoaa

HET MPaBUIBHOTO OTBETA

Tonuwa nogepxHOCMHBIX 20pU3OHNIOE Cyuil MOWHocmbI0 1,5-2 m, m.e. 00 271yOuUHbBl NPOHUKHOBEHUSA
OCHOGHOIl MaACChl KOPHEIl pACMEH UL, HA3b16AEMCs

+memocdepa

rymocdepa

ruapocdepa

nurocdepa

Ilpoyeccel cymugpurayuu, K020a 6 ROYEAX CO CIADOUIENOUHON PeaKyUell npeodIaoarom 0ecmpyKmopal,
0COOEHHO DeCnO360HOUHbIE JHCUGOMHbBIE U YepeU, 00pa3yIomesa

aMHHOKHCIIOTBI

TI'YMHHOBBIE KHCIOTHI

(hyITBEBOKHCITOTHI

HeT IPaBUJIBHOTO OTBETA

Pesxoe crudicenue yporcaitnocmu c. X. Kyibmyp npu 6eCCMEHHOM 6030€/1bI6AHUY UL YACHOM
6038pawienuy 00H020 6U0a PACMEHUIL HA RPeJICHee NoJle Ce60000POma, NPOUCXOOUm U3-3a
3arps3HEHUS

paspyLeHus

+IIOYBOYTOMIICHU

HeT PaBUJIBHOTO OTBETA

A3zomgpukcamopul, Komopwie He C6:A3aHbL C KOPHEGLIMU CUCIEMAMU PACHEHUIL, HA3bI8AIOMCA
CUMOHOTHYECKUE

+cBOOOTHOXKHUBYIIIHE

accolraTHBHbIE

HeT MPaBUJIBHOTO OTBETA

A3zomgpukcamopul, Komopule obumaiom 6 puzocghepe unu Ha NOGEPXHOCMU KOPHEN U TUCHIbEE,
Ha3zvlearomesn

CUMOHOTHYECKUE

CBOOOIHOKUBYIIHE

+acconnaTUBHBIE

HeT MPaBUJIBHOTO OTBETA



Tabmuua 3.1 — Kpurtepun orieHku c()opMHUPOBAHHOCTH KOMITETCHIIUN

Kon u Kputepuu onennBanms chopMHpOBaHHOCTH KOMIIETCHIIUN
HaVMEHOBaHUE (4acTH KOMIIETEHIIUN)
MHJIUKATOpa Ha 0a30BOM ypOBHE Ha NOBBIIICHHOM YPOBHEC
HOCTHUIKCHU L COOTBETCTBYCT OLICHKE COOTBETCTBYCT OLICHKE COOTBETCTBYCT OLICHKE
KOMIICTCHIINH «yHOOBJIICTBOPUTCIIEHOY «XOpOoILIOo» «OTIIMIHO»
(qactn 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIIUH) MaKCHUMaJIbHOTO 0ajla | MaKCHMaJbHOTO Oajjla | MaKCHMMAaJIbHOTO Oajia
OIIK- 4. UcneiThiBaer OcymecTBasier
WJI-1ork-4 - TPYAHOCTH HpU MIOUCK, MTOI00p U OcymiecTBIseT

OCYILECTRIISIET TIOUCK,
oI00P M TEXHUKO-
SKOHOMHYECKOE
00ocHOBaHHE BHIOOpa
COBPEMEHHBIX
TEXHOJIOTHUHN JJIs
pelIeHns KOHKPETHBIX
npodeccruoHaTbHbBIX
3ajad.

WNA-20mx-s -
CIOCOOEH MPOBOJUTH
OLICHKY
3 PeKTUBHOCTH H
0e30MmacHOCTH
BHE/IPEHHBIX
TEXHOJIOTUI.

OCYLIECTBICHUH TTOHNCKA,
noadope U TEXHUKO-
9KOHOMHUYECKOM
00ocHOBaHUM BBIOOpA
COBPEMEHHBIX

TEXHOJOT UM 1A peHICHU A
KOHKPETHBIX
npodeccroHaNTbHBIX
3ajad.

C tpynom criocobeH
MPOBOJIUTH OLIEHKY

3 dexTUBHOCTH 1
0e30macHOCTH
BHCAPCHHBIX TEXHOJIOTHIA.

TEXHUKO-3KOHOMHYECKOE
o0ocHOBaHUE BBIOOpa
COBPEMEHHBIX

TEXHOJIOT UM I peHICHU A
KOHKPETHBIX
po¢)eCCUOHANTBHBIX
3aJiad, HO JIOMyCKaeT
HETOYHOCTH.

CnocobeH TpoBOIUTH
OLICHKY 3(PPEKTUBHOCTH U
Oe3omacHOCTH
BHCIAPCHHBIX TEXHOJIOTHH
C HEOONBIIIMMU
HEIoYeTaMu.

TIOUCK, TTOI00p U
TEXHUKO-3KOHOMHYECKOE
000CHOBaHUE BHIOOPA
COBPEMEHHBIX
TEXHOJIOTUH IS
pelIeHNsT KOHKPETHBIX

poheCCHOHATBHBIX
3ajay.

Criocob6en MIPOBOJIUTH
OLIEHKY 3(Q(EKTUBHOCTH
u 0e30MmacHOCTH
BHEIPEHHBIX
TEXHOJIOTUH..

1.IIpeamer 1 3a7a4u SKOJOTHH U arpO3KOJIOTHH.

BOITPOCHI JIs1 KOJVIOKBUYMA 1

2. Ucropus pa3BUTHS IKOJIOTHH.

3.ITonsATHE O Cpene.

4.9konoruueckue (HakTopbl, UX Kiaccuukamms.

5.0cobeHHOCTH BO3JICHCTBHS IKOJOTHYECKNX (PaKTOPOB HA OPTaHU3M.
6. BzanmoiericTBre 9KOJIOTHUECKHX (DaKTOPOB.
7.1lonmynsimus, ee CBONCTBA: YUCICHHOCTh U INIOTHOCTh, CMEPTHOCTH M POKJAEMOCTh, POCT U

Pa3BUTHUC.

8.bro1eHo3, 0COOEHHOCTH CTPOEHUS MUIIEBbIX 1IeTIEH.

9.PacnpezneneHnue )XMBbIX OPraHU3MOB B OMOT€OLIEHO3E.
10. Baxkneiimue GpopMbl B3aMMOOTHOIIEHUH MEX 1y OpraHu3MaMu B OHOLIEHO3€:!
Cum6103, mapasuTU3M.
11.9xocucremsl. [Tupamuab! yncesn, 6MOMacchl, SHEPTHUH.
12.buoreoneHos, ero CTpykTypa u CBOMCTBA.
13.DyHKIMOHUPOBAHKE YKOCUCTEM U OHOT€OIIEHO30B.

14. Tumnsr pCaKnuu OpraHn3mMa Ha BO3JCHCTBHE IKOJOTHYECKUX (l)aKTOPOB.

15.TTonmynsaus, ee Bo3pacTHast U MOJI0Basi CTPYKTYPBI, HOIUMOPPU3M, 3PPEKT IPyMIIb.
16.Tunsl NUIIEBBIX LENEN.
17. Baxxneiiue GpopMbl B3aMMOOTHOLIEHUH MEX 1y OpraHu3MaMH B OHOIIEHO3€:!
XUIHUYECTBO, AaHTUOMO3, KOHKYPEHIIHSL.
18.ITonynsauus u Mmukpononyniaunu. CTpaTerus MOMyJIsLuH.
19. Yuenue o 6nochepe. CtpoeHue u cBoiictBa Ouochepsr

20. OyHKIMHU )KUBOTO BEIIECTBA
21. 'eonornyeckuii 1 OMOJOTUUECKUN KPYrOBOPOTHI OMOTEHOB
22. CTpyKTypHBI€ eIMHUIIBI ONOIIEHO30B




23. bruoreoXuMHU4YECKU KPYrOBOPOT BOJIbI

24. BUOreoXuMHYECKUI KPyroBOPOT yriepoja
25. buoreoxuMu4ecKkuii KpyroBopoT a3ora

26. buoreoxuMn4eckuii KpyroBopoT KUCIopoia
277. buoreoXuMHUYECKU KPYTOBOPOT CEPBI

28. buoreoxuMuueckuit KpyroBoport docdopa
29. AaTponioreHHOE BO3/eicTBHE HA Orochepy.
30. buorexnocdepa.

31. Hoocdepa.

32. IlouBa, €€ 0COOEHHOCTH U CBOICTBA.

33. IlouBeHHO-OMOTUYECKUI KOMILIEKC.

34. buoreoneHOTHYECKAs AEATEIHHOCTD MOYBEHHON OMOTHI.
35. OyHKIMOHATIBHAS POJIb TOYBHI.

Mooyns 2. Aumponozennoe 8o3oeiicmeue Ha OKPYIHCArouyo RPUPoOHYIo cpeoy.
Azporkocucmempl, ux YyHKUUOHUpoBanue é ycio8uax mexnozene3a. IKonocuzayus
CeNbCKO20 X03Atcmea. AnbmepHamuenle CUCmembl 3eMae0eus.

DoH/I TECTOBBIX 3aJaHUI JJIfl TEKYLIEr0 KOHTPOJIA 3HAHUIM:
Ioevluienuto ypoeus Mupoeozo oKeana u 3amonjieHul0 3HaAYUMeNbHbIX RIA0WAell Cyuu
cnocoocmeyem
ri100aLHOE TTOXO0JIOJaHNE
YBEITUYCHUE KOJTMYECTBA OCAIKOB
+HaKOTUICHUE B aTMOC(epe TeINTUYHBIX Ta30B U TBLIH
Cucmema, Komopas He A6IAEMCA CAMOYRPAGAIOWEIICA, A NPEOCMABNAECH COOOU CTI0MHCHBLIL
KOH210MEPam MHOMCECM A NOOCUCHEM, KOMOPbLIMU YRPAGIAEH Ye108€K INO
ounocdepa
Hoocdepa
+3. 6uotexHochepa
Tecnasn 63aumocensb 3aKOH08 RPUPOObL C 3AKOHAMU MbLULICHUA U COUUATbHO-IKOHOMUUECKUMU
3aKOHaMU XapaKmepHa ons
ouochepsl
TexHOChEPHI
+HOOChEPHI
ruapocheps
Ilomepsa naowiaoeil n1000poOHOI ROYEHL 6 PE3YIbMame 3amonjieHus NPU CIMpPoumebcnee
2UOPOIHEP2EMUYECKUX COOPYIHCEHUIL, NPOMbBIULIEHHBIX NPEONPUANUIL, HACEIEHHbIX NYHKI 06 —
IMo
+YHUUTOKEHHE TTOYBbI
HCTOIIICHUE TIOYUBBI
paspylieHne MOYBbI
3arpsi3HEHUE MOYBBI
Ipo3usn nouewl, 00ycn061eHHAA GbIOYEAHUEM METIKUX YACHMUY, NOYEbL 60 8PEMA CUTbHBIX
nopwvI606 6empa, NLLILHOI OYypuU HA3bIEAECHICA
+ neduanus
abpasus
JINHEWHAs
BOJTHO-TUIOCKOCTHAS
Apo3usn nouewl, 00ycn061eHHAA NOCEPXHOCMHBIM CMbLEOM NOUEbl, KOMOPBLIL RPOUCXO0Um nPU
6bINA0EHUN 3HAYUMENbHO20 KOJIUYECmEd 0CA0K08, HA3bl8AECN CA
nequsanus



abpazus

JINHEHAs

+BOIHO-IUIOCKOCTHAS

Paznuunvie 2azoodpaznvie, scudxue u meepovie XumuuecKue 31eMEeHmyl U COOUHEHUS,
nonaoarowiue 6 OKpYlHcarouiyro cpedy u 63aumooeiicmeyoujue ¢ ee KOMROHeHmamu — Mo
CTalMaIbHO-IECTPYKIIMOHHOE 3arps3HEHUE

+ XUMHUYECKOE 3arps3HeHUE

napameTpuieckoe ((pu3nuecKoe) 3arpsi3HeHNE

OMOJIOTHYECKOE 3arpsI3HEHHE

Hapywenue npupoonwvix ranouiagymos u neuzasxceil, ypoanuzayus— smo
CTalMaIbHO-/IECTPYKIIMOHHOE 3arps3HEHUE

XHUMHYECKOE 3arps3HCHHE

napameTpuieckoe ((pu3nIecKoe) 3arpsi3HeHNe

+ 3cTeTUYECKHil Bpe.

H3menenue KkauecmeeHHvIX nApamMempos OKpyicarouieil cpeovt — Imo
CTaIMaIbHO-IECTPYKIIMOHHOE 3arps3HEHNE

XHUMHYECKOE 3arps3HCHHE

+mapamerpuyeckoe ((PU3UIECcKoe) 3arps3HEHNE

OMOJIOTHYECcKOe 3arpsa3HeHHe

H3zmenenue nanouaghymos u 3Ko102uuecKux cucmem 6 npoyecce RPUPOOOnoIb306anusl,
CéA3aHHO0e ¢ onmumu3ayueil nPUpPoOsl 6 UHMeEPecax 4en06eKa— Mo
+cTanrabHO-IECTPYKIIMOHHOE 3arpsi3HEHUE

XHUMHYECKOE 3arps3HCHHE

nmapameTpuieckoe ((pu3nueckoe) 3arps3HeHHE

OMOJIOTUYECKOE 3arpsi3HEHUE

Ilpuuunoii evinadenusn KUCIOMHBIX 00XHCOCH ABIAIOMCA 8bIOPOCHL 8 amMMOchepy
+Ta3000pa3HbBIX OKUCIIOB

BBIXJIOTTHBIX T'a30B

TETUTMYHBIX Ta30B

(dbpeoHOB

Obnacme naweil ninanemsl, 6 KOMOPOU CyU{eCmEYIOn HCU8oe 6eUieCnmeo U cO30anHble
Yen08eKom ypoano-mexHuueckue 00beKmol, HA3bl8ACM CA

ounocdepa

+ ounoTtexHocdepa

Hoocdepa

I1o evipasicenuro B.U. Bepnaockozo "muicnawan obonouxa’ unu "cghepa pazyma' smo
ounocdepa

+HoOChepa

TexHocdepa

ruapocdepa

CHuorcenue noueeHH020 n000POOUs (COOEPHCAHUA 2yMYyCa, MUHEPATbHBIX ITIEMEHN08) IO
YHUUYTOKEHUE TIOYBBI

+HCTOIIEHNE TTOYBBI

paspylieHre MOYBbI

3arpsi3HEeHUE MOYBBI

Ipo3usa nouewl, 00ycnosiennan oopyuwienuem depecos pex u Opy2ux 6000emoe
neduanus

+ abpasus

JINHEHAas

BOJTHO-TUIOCKOCTHAS

Ipo3usn nouewt, 00ycn06/1eHHAA PAZMBIEOM NOUEHL 6 2YOUHY, 00PA306aAHUEM 08DAZOE,
Ha3vleaemcs



neqIsus

abpazus

+ JIMHENHAs

BOJIHO-TIJIOCKOCTHAS

Yacmuuku nelnu ¢ ammocghepe, paznuunsle npeomMemsl 6 600e U noYee — IMO

+ MeXaHMYECKOe 3arpsi3HeHNE

WHTPEIUCHTHOE 3arps3HCHUE

OMOIICHOTHYECKOE 3arpsi3HEHUE

(busnueckoe (FHEPreTHIeCKOe) 3arpss3HeHNE

Llym, eubpayuu, yrompo3eyk, menio, uoumole, UHPpaKpacule u yiompoguoiemaosie
U3JIyYeHUs, INEKMPOMAZHUMHbBLE NOJIA, PAOUAUUS — IMO

MEXaHWYECKOE 3arps3HCHHE

WHTPETUCHTHOE 3arPsSI3HEHHE

OMOLIEHOTUYECKOE 3arpsi3HEHNE

+dusnueckoe (3HEPreTUYECKOe) 3arpsi3HEHNE

CogoKkynnocmpo eeuyecme, nPUCYMCMEYIOUUX 8 DUO2E0UEHO3E YUYHCEPOOHBIX eMy UIU 6
Koluuecmaeax, npesvlilaroujux eCmecmeentulil hon— imo

MEXaHWYECKOE 3arps3HCHHE

+HHTPETMEHTHOE 3arpsi3HEHIE

OMOLIEHOTUYECKOE 3arpsi3HEHNE

¢buznueckoe (IHEpPreTHIecKoe) 3arps3HeHne

Bo3zoeiicmeue na cocmaeé u cmpykmypy nonyaayuii Hcugblx Op2aHu3ImMo8, HAcenAIOUUX
ouozeoyeno3— mo

MEXaHUYECKOE 3arpsi3HEHHE

MHTPEIMEHTHOE 3arps3HeHne

+0HOIICHOTHYECKOE 3arpsi3HEHHE

(buzuveckoe (FIHEPreTHIECKOE) 3arps3HEHNE

Bozapuvie, opowraemoie azpoixocucmemsl (pomayuu 3epHoevlx, 60608b1X, KOPMOBHIX, 0BOUSHDIX,
Oaxueevix, MeXHUYEeCKUX U J1eKaAPCMEEHHBIX KYAbmyp) OMHOCAMCA K

MacTOUIITHBIM

+.3eMJIeIeNIbYECKUM WIIH TI0JIEBBIM

CMEIIaHHbIM

IJIAHTALMOHHO-Ca/10BbIM

Ilhanmayuu uaitnozo Kycma, Kakao, Koge, caxapnozo mpocmHuka, caoosvle azpoIKOCUCH embl
(nn1o0doewie caovl, A200HUKU, BUHOCPAOHUKU) OMHOCAMCA K

[TacTOUIIHBIM

3eMJIeAeNbYECKIM HIIH TIOJIEBBIM

CMEIIIaHHbIM

+IJIaHTAIIMOHHO-CAJOBBIM

Azpocucmembl 0m2oHHbBIEX RACMOUWY: MYHOPOGBIX, NYCHBIHHBIX, 2OPHBIX; JIECHBIX NACMOUWY;
YIyuuIeHHble RACMOUULA; CEHOKOCHl; OKY1bMmypeHHble J1y2a HA3bl8aAI0OMC
+I1acTOUIITHBEIMHU

3eMJIeAeNbYECKIMHU M TIOJIEBBIMU

CMEIIaHHBIMH

arpompOMBIILICHHBIMH

Azporkocucmemul ¢ 6bICOKUM YPOGHEM AHMPONOEHHOU IHEPZEMUUECKOU CYOCUOUU, 6bICOKOI
NPOOYKMUBHOCHIbIO U HU3KOU CHIENeHbI0 A0ANMUBHOCHIU HA3bIAIOM CS

OKCTEHCUBHBIC

+HUHTEHCUBHBIC

a/IalITUBHBIE

HET MPaBUILHOTO OTBETA



Aepoakocucmembt, Komopule xXapakmepu3yomcs HENOJIHbIM 60CNPOU36800CMEOM
ecmecmeenHo20 n1000poous, Ymo nPUeOOUm K RAOCHUIO €20 YPOBHS HA3bIEAIONCA
+IPUPOIOEMKUE

MIPUPOAOOXPAHHBIE

MPUPOAOYITYUIIAKOIINE

HET NPABUIILHOTO OTBETA

Cnocoonocms K camocoxXpaneHuio u camopezyiupoeanuto IKOCUCHEM NPU 6030€liCHEUAX He
npeevIULAIOWUX ONPEOEIeHHBIX KPUMUYECKUX GeIUUUH (OONYCIUMbBIX NPEeOel06 UZMEHEHUIl)
Ha3vleaemcs

IICJIOCTHOCTD

+yCTOMYHUBOCTh

H3MEHYUBOCTh

3JIACTUYHOCTD

Cnocoonocms cucmemsl MeHAMb 6 HEKOMOPLIX NPeOeIax ceoe COCMOAHUE NOO 6030eliCHeuem
GHEUWIHUX (PAKMOPOE U 6036PAUAMBCA 8 UCXOOHOE COCHIOAHUE NPU NPEKPAUCHUU UX OeliC U
Ha3vleaemcs

IICJIOCTHOCTD

YCTOWYUBOCTh

H3MEHYHUBOCTh

+3JIaCTUYHOCTH

Cnocobnocms npupooHbIX cucmem 6 HEKOmOpbIX npeodenax NPoOmueoOCHOAmsb 6030€UCH U0
6HeUWHUX (haKmopoes 6e3 UsMeHeHUs C60e20 COCMOAHUA HA3blBACM CA

+uHepuus

€MKOCTh

JOTTYCTUMBIE TIPEJEITbl U3MEHEHUI

HET NPaBUILHOTO OTBETA

MakcumanvHolit U MUHUMAIbHBLIL BPeEdeibl RAPAMEMPO8 COCMOAHUA RPUPOOHOU CUCHIEMDL,
GHYMPU KOMOPBHIX OHA 00.21a0aem yCmou4ueoCmsvio U He pa3pyuiaemcsa Ha3vléaemcs

WHEPLUS

€MKOCTh

+10MyCcTUMBIE TTPEACIIbl U3MEHEHU N

HET MPaBUIILHOTO OTBETA

B aoanmueno-nanowagpmuom 3emnenonv3o8anuu RPUHYUR COBMECMUMOCHU COCHOUN 8 MOM,
umo

+arposianamadTel MPOSKTUPYIOT M CO3JAIOT TaK, YTOOBI MPUPOJJIHBIE U aHTPOIIOTCHHBIC AIEMEHTHI
TEPPUTOPUH OBLIIM OPraHMYECKHU B3aMMOCBSI3aHbI U MPECTABIISIN SIUHYIO CUCTEMY

IpU CO3JaHUU arpoiaHamadToB GUTOMENHOpPALUS OJDKHA UTPaTh BEAYIIYIO pOJb B Ipoliecce
CaMOBOCCTAHOBJICHHS, CAMOOYHMCTKH arpO’KOCUCTEM, OXPAHE MOYBBI.

arpo3’KOCHUCTEMBI JIOJDKHBI CO3/IaBaThCS MO MPUHIUIY, YeM pa3sHOOOpa3Hee U CIOXKHEE CTPYKTypa
arposianmadrta, TEM BBIIIE €ro YCTONYHMBOCTh, CIHOCOOHOCTh MPOTUBOCTOATH PA3TUUYHBIM
BHEIITHUM BO3JCHCTBUIM

HET MPABUIILHOTO OTBETA

Azporkocucmemovl pagHoOUeHHO couemarwujue 6 cefe HECKONbKO U008 3eMJIen0J1b308AHUA,
HECKOJIbKO U006 NOJIYYEeHUA NEPEUYHON U 6MOPUYHOI OUO102UYECKOU NPOOYKUUU OMHOCAMCA
K

MaCTOUIIIHBEIMU

3eMJIE/ICIbYECKMMU HITH TI0JIEBBIMU

+CMEIIaHHBIMU

MJIaHTAIMOHHO-CaI0BBIM

JKocucmemovl NOAYUEHUA GMOPUYHOU  OUOIOZUYECKOU NPOOYKUUU NpU  CHAOHCEHUU
A2POIKOCUCHEMDBL BEULECNBOM U IHEPUell U36HE, HA3bIBAIOM CA

MMaCTOUIIHBIMU



3eMJICACIBLYSCKUMU I TI0JICBBIMU
CMCIIAHHBIMH

+arponpoMBIIIICHHBIMU

Azporkocucmemovt ¢ HUBKUM YPOGHEM GHMIPONO2EHHOU IHEP2EMUYECKOU CyOcuouu, HU3KOuU
HPOOYKMUBHOCHIBIO U 8bICOKOI CIMENEeHbI0 A0ANMUBHOCHU HA3bIBAIOM CA

+3KCTEHCUBHEIC

MHTEHCUBHEBIE

aJIalITUBHEIC

4.A2porkocucmemvl ¢ YMEPEHHLIM YPOGHEM GHMPONO2EHHOU IHEPZEMUUECKOU Ccydcuouu,
YMEPEHHO-6bICOKOU NPOOYKMUBHOCHbIO U 6bICOKOU CHENEeHbI0 A0ANMUEHOCIU HA3bl8AIOM CA
DKCTCHCUBHEIC

MHTEHCUBHEIE

+asanTUBHBIC

5.Aeporxocucmemnl, 6 KOmoOpvIX RPOUCXOOUM NPOCHOE 60CHPOU3IEOOCHEO €CHIECHEEHHO20
nj1000poous, a c1edosameslbHo COXpaHeHue e20 yposH:sa Ha3blealomcs

MIPUPOIOEMKHE

+IPUPOJOOXPAHHEIE

MIPUPOIOYTYUIIAOITNE

Azpoaxkocucmemul obecneuugarouiue pacuiupenHHoe 60CHPOU3B00CMEO U NOBbIUIEHUE YPOBHA
ecmecmeenno20 niao0opoous Ha3vléarOmcs

MIPUPOIOEMKHE

2.IpUpPOAOOXPAHHBIE

+IPUPOAOYIYUIIIAIOIIHE

Buympennee eouncmeo y3xocucmem, 63aumocens3azb Mexcoy ux KOMHOHEeHMamu Ha3bléaemcs
+1EeIOCTHOCTH

YCTOWYUBOCTh

H3MEHYUBOCTh

3JIACTUYHOCTH

Cnocobnocms IKocucmem nepexooums U3 00H020 COCMOAHUA 8 OPY20e N0 6NUAHUEM 6HEUIHUX
CUJl UNU (haKmopoe camopazeumus Ha3vl8aemcs

IIEJIOCTHOCTD

YCTOWYUBOCTh

+HU3MEHUYUBOCTD

3JIACTUYHOCTH

B aoanmueno-nanowagpmuom zemnenonv3oeanuu nPUHKUN A0EeK8AMHOCHU IMO —
+yno1061eHe MPOU3BOICTBEHHON AEATEIbHOCTH B arpojanamadprax GyHKuusM Ouocdepsl, ydeT
MIPUPOIHBIX 3aKOHOMEPHOCTEN OKPYKAIOLIEH Cpebl

MIPaBWJIbHBIN BHIOOP MecTa pa3MENICHHs Pa3IMYHBIX TPYII C.X. KYJIbTYp Ha HEOJHOPOAHBIX IO
HKOJIOTHYECKUM OCOOCHHOCTSIM U PacCIoOJIOKEHUIO yUacTKax arpojanamadTa

yCTaHABJICHUE OHKOJIOTMYECKH M HKOHOMUYECKM OOOCHOBAHHBIX CTPYKTYPHl M COOTHOIIEHHS
pa3MepoB IUIOIIAIEH YrOAUil B 3aBUCUMOCTH OT MECTHBIX TPUPOJHBIX YCIOBUM

Ilpunyun onmumuzayuu cmpyKmypovl u COOMHOUIEHUA 3EMEIbHBIX Y200Ull IO

ynoo01eHre TPOU3BOJACTBEHHON NEATENBHOCTH B arpoiaHamadTax GyHKIUSM Ouocdepsl, ydeT
MPUPOHBIX 3aKOHOMEPHOCTEN OKPYXKAIOILIEH Cpebl

MPaBWJIBHBIN BHIOOP MecTa pa3MENIeHHs Pa3lWYHBIX TPYII C.X. KyJIbTYp Ha HEOJHOPOJHBIX TIO
AKOJIOTHYECKUM OCOOCHHOCTSIM U PACIOIOKEHHUI0 yJacTKax arpojanamadra

+ycTaHaBlEHUE SKOJOTUYECKH W DKOHOMHUYECKH OOOCHOBAHHBIX CTPYKTYPHI M COOTHOIICHUS
pa3MepoB IUIOMIAIEN YrOAUi B 3aBUCUMOCTH OT MECTHBIX TPUPOJHBIX YCIOBUMA

Tema HHAMBHAYAJBLHOI0 TBOPYECKOro 3aaHus (MpaKkTH4YecKasi padora):

HpOElHaJ'II/IBI/IpOBaTB COCTaB 5 HaMMEHOBaHUN MNPOAYKTOB IMUTAHUA HAa HAJINMYHUC HCKYCCTBCHHBIX
,Z[O6ElBOK, KOHCCPBAHTOB, KpaCHTGHCﬁ. BBIGpaTL 9KOJIOTHYECKH YHCThIE H 0€30IacHbBIC IMPOAYKTHIL.



NuauBuayaabHoe 3a1aHue ""JKoJI0ru4ecKkue nocjaeICTBUs NPUMeHEHUs1 XHMHYECKUX CPe/ICTB
3auThl"

CoBpeMeHHbIE IECTUIUIBI — 3TO XJIOPOPTraHMYECKHE MEeCTUIHIBL; (pochopopraHnuecKue u
azorcoaepxkamue nectuuuapl. [lecTHnuapl AenATCS HAa HMHCEKTULUABI, IIPEAHA3HAYCHHBIC IS
YHUYTOXXEHHUST BPEIHBIX HACEKOMBIX; (DYHTHUIMIBI, CIIy)Kammue st 00pbObl ¢ (hUTOMATOr€HHBIMU
rpuOKaMu; TepOULUIBI, TMO3BOJIIONINE YHUYTOXXATh COPHSKU; POJCHTHIHUIBI, YIOTpeOJisieMbie
IIPOTUB TPBI3yHOB; HEMATOLMJbI, TOKCHUYHBIC U1 YepBed U3 Kiacca Hemartond. llectunmasl
KJIacCU(UIUPYIOT IO COCTaBy M XHUMHYECKHM CBOWMCTBaM, CIIOCOOHOCTH K OHMOHAKOIUICHHIO,
YCTOMYMBOCTH K Pa3MHOXKEHHMIO, TOKCUYHOCTU. OCHOBHAsl NpPUYMHA HAKOIUJIEHUS OCTAaTOYHBIX
KOJIMYECTB IECTULUIOB B IMPOAYKTaX — HApYLICHWE IPaBHJI U PErJIaMEHTOB HCIIOJb30BaHUS
npenapaToB. [Ipumeprno 70% npuMeHsSEMbIX COEIMHEHUH TONaaeT B OPraHu3M YeJIOBEKa C MSICOM,
MojiokoM, stiiamu U 30% - ¢ pacTuTenbHOM Tmumed. PacTeHuss Mo cTeneHu HaKOTUICHUS
OCTAaTOYHBIX KOJIMYECTB XJIOPOPTaHUYECKUX MECTULIMIOB B IPOAYKTUBHBIX OpraHax paclojaararoTcs
B PsIZ : MOPKOBb > METpyLIKa >KapTodenab > cBEKIA > MHOTOJIETHUE TPaBbl >TOMAT > KYKYpYy3bl >
Karmycra OenokodaHHas. llpum pacnaze mnecTUHUIOB B PpPacTEHUSX MOTYT 0OOpa30BBIBATHCA
MeTabO0JIUThI, BCTYAIOIINE B pEaKIIUU HUTPO3UPOBAHUS.

Cmenenv onacnocmu necmuyuod Ca , (0aIBl) yCTaHABIMBAETCS TIO BEIPAXKEHHUIO
C.=(K,+K,)—1,

rae Ky - Kimacc omacHocTH mecTHmmMza 1S deloBeKa B Oamnax; K, - knacc omacmoctn s
pupoabl B Oauiax (mpuiioxxenue 11).
Cpeonesssewennas cmenenb onacHOCmMu aCCOPTUMEHTA IIECTULHJIOB

C Cry #my + Cpap*mig +--Cui*my

= r
P My +Mg 4000

Tne Cn1,Cna,..., Coui — crenens omachocty i-ro mectnmmna B 6amtax; M1, Mz, M; — macea i-
ro BHECEHHOTO MecTUIUAA (KT).

Cpeonsisi Haepy3ka MOKCUKAHMOS8 HA NIOWddb, TO €CTh 3KOTOKCOJIOTHYECKas J103a (.ﬂu—;, Kr/ra),
BBIYHUCIISACTCS 10 BBIPAXKECHUTO
_%n
ﬂn - Zi mi !{' F )

rIe Z M; — 06mas Macca BHECEHHBIX IIECTULUIOB B KT, F — miomas, ra.

IIpocno3 3aepsaznenus (Ha, YCJIOBHBIE KI/Ta) BBIUUCISETCA 110 hopMmyIie

==

*LL

rae U — crmocoOHOCTh MOYBBLI K CaMOOYHMILEHHIO B Oamtax: U < 0,2 — ouens ciadas; u = 0,2-0,4 —
cnabas; U = 0,41-0,6 — ymepennasi; U = 0,61-0,8 — untencuBnas; U > 0,8 — oueHb WHTCHCHBHASL.
[TapameTp U oTpaskaeT MHTEHCHBHOCTH ACCTPYKIMH MECTULKIA B 3aBUCUMOCTH OT IOYBEHHO-
KuMaTuieckux yciaoBuil. OH u3Mensercs ot 0,1 Gamia s cyxux cremedl M COJIOHYaKoB J0 1
0arma Juist OKyJIbTYPEHHBIX YepHO3EMOB B 30HE JIOCTATOUHOTO YBIa)KHEHUSI.

Aeposkomoxconozuyeckutl uHOeKc (Auj BBIUHCIIsETCS IO hopmyrie:
10+ =(1+1.)2

% (1+L.)*+5000

IIo ArrpO3KOTOKCOJIOTHYECKOMY HHICKCY (Au) 3arpsA3HCHHUEC TCPPUTOPHUU NECCTULIUIAMU

JIEIUTCST Ha YEThIpe Kilacca: Au < 1 — MaJjloomacHoeg; Au = 1-4 — cpenneomnacHoe; Au = 5-7 —

IMOBHIIIICHHOH OIIACHOCTH; Ay, > 7 _ Bricokoomachoe.

3aoanue:TpeOyeTcst ONMpeNeNuTh KIAcC OMAaCHOCTH 3arps3HEHUs JAePHOBO-IOJ30JUCTON IOYBHI
nectuiuaamu: [Tmenuna sposas, F=150 ra. Accoprument nectummaos: 3omoH 0,8 kr/ra; bu-58 1
kr/ra; Jlontpen 0,16 kr/ra; cmocoOHOCTh MOYBHI K caMoouHIeHuto u=0,06.



Konmponvnvie 6onpocwi:
1. Knaccugukamus necTUIMIOB M0 UX HA3HAUYCHUIO.

2. Kpurepuu 3K0TOKCOJIOTUYECKON OLIEHKH MECTULUIOB.

3. ®akrTophl, BIMAIOIIME HA MEPCUCTEHTHOCTb NECTHLMJIOB B IIOYBE, MUIPALMIO0 UX IO
MMOYBEHHOMY PO (HITIO.
4. OCHOBHBIE ITPUYMHBI HAKOIUJIEHUSI OCTATOYHBIX KOJIMYECTB NECTULIMIOB B IIPOAYKTa?
5. @akTophbl, ONPEEIIAIONINEe UHTEHCUBHOCTD IECTPYKLIUU [TECTUIM/IA B TIOYBE.

Tabmuua 3.2 — Kpurtepun orieHk# c(OpMHUPOBAHHOCTH KOMITETCHIINH

Kon 1 HaumenoBaunue

Kputepun onennBanus chopMHUpPOBAHHOCTH KOMIIETEHITUH

HMHJIMKaTopa (JacTi KOMIETEHLIUN)
JOCTH)KEHUS Ha 0a30BOM ypOBHE Ha TOBBIIIEHHOM YPOBHE
KOMIIETEHIUH (4acTh COOTBETCTBYET OLIEHKE COOTBETCTBYET OLICHKE COOTBETCTBYET OLICHKE
KOMIIETEHIIUH) «YZOBJIETBOPUTEIILHOY «XOpOIIO» «OTJIUYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHMaJIbHOro Oajuia MaKCHMaJIbHOTO Oasuia MaKCHUMaJIbHOI0 Oajuia
OIIK- 4. HcneiTeiBaer OcymecTBisier
WJI-1omk- - TPYZHOCTH IIPU MOWCK, TTOZI00p U OcymecTBisier

OCYILIECTBJISIET MOHCK,
mo00p ¥ TEXHUKO-

OCYIIECTBIICHHH MOHCKA,
monoope ¥ TEXHUKO-

TEXHHUKO-9KOHOMHYECKOE
000CHOBaHUE BHIOOpPA

TIOHCK, TTOIOOp U
TEXHUKO-KOHOMHYECKOE

HKOHOMHUYECKOE 9KOHOMHUYECKOM COBPEMEHHBIX 00ocHOBaHUE BBIOOpa
000CHOBaHHE BBIOOpa | 0OOCHOBaHMH BBHIOOpA TEXHOJIOTUH JJISl PEIIEHUsI | COBPEMEHHBIX
COBPEMECHHBIX COBPEMECHHBIX KOHKPCTHBIX TEXHOJIOTHUI JJIsL
TEXHOJIOTUH JIst TEXHOJIOTUH JUTS pelIeHus | MpodecCHOHAIBHBIX peLIEHNs] KOHKPETHBIX
pelIeHust KOHKPETHBIX | KOHKPETHBIX 3a/1a4, HO JIOITyCKaeT npodecCHOHANTBEHBIX
npoghecCrOHaTbHBIX poheccroHaIbHBIX HETOYHOCTH. 3a/ad.
3a/1ad. 3a1ad. CnocobeH TpoBOIUTH

WUA-20mx-4 - C tpynom criocobeH otieHKy 3 dexTuBHOoCcTH M | CriocoOeH MIPOBOJUTH
CHOCOOEH MPOBOANUTH | IPOBOJUTH OIIEHKY Oe3omacHOCTH OLIEHKY 3 PEKTHBHOCTU
OIICHKY 3 peKTUBHOCTH 1 BHEJIPCHHBIX TEXHOJIOTHHA | H 0e30MmacHOCTH
3 PEKTUBHOCTH H 0e30macHOCTH ¢ HEOONBIINMH BHEIIPCHHBIX
0e30MmacHOCTH BHEJPEHHBIX TEXHOIOTHA. | HEOYETaMH. TEXHOJIOTHH. .
BHEAPEHHBIX
TEXHOJIOTUH.

K-5

N-1nks- C 3aTpynHeHHEM Crocoben CrocobeH

HICHTH(PUIHPYET CUM
IITOMBI BO3JICHCTBUS
a0OMOTHYCCKHUX H
OHMOTHYECKUX
CTpeccopoB (3acyxa,
3aMOpPO3KH,
3acojIcHue,
(buToImaTOreHsl) Ha
CENBbCKOX 03 CTBCHH
bI€ KYJBTYPHI B
KOHKPETHBIX
YCIIOBHUSIX CE30HA.
WJI-2nk-s -
o0MpacT ONTUMAJhb
HBIC arpOTEXHUYECKHE
MIPUEMBI, PETYIATOPHI
pocTa Hin
MHKPOYI00p CHUS-
aJanTOreHBI, UCXOAS
n3 (pa3pl BereTauu u

HICHTH(PUIUPYET CUMIITO
MBI BO3JICHCTBHUS
aOMOTHYECKHUX U
OMOTHYECKUX CTPECCOPOB
(3acyxa, 3aMOpO3KH,
3aCOJICHHE,
(buTonmaroreHsl) Ha
CEITbCKOX03SMCTBECHHEIC
KYJIBTYPbl B KOHKPETHBIX
YCIIOBUSIX CE30HA.

C tpynom
no0MpPaeT ONTHMAJBHBIC
arpoOTEXHUYECKHIE
MIPUEMBI, PETYISTOPHI
pocra win
MUKPOYA0OpeHUSI-
aJanTOreHbI, UCXO/S U3
(haspl BereTanyu u

HUJICHTH(PUIIHPOBATH CUMIT
TOMBI BO3JICHCTBHUS
aOHOTHYECKHUX U
OMOTHYECKUX CTPECCOPOB
(3acyxa, 3aMOpPO3KH,
3aCOJICHHE,
(puTonaroreHsl) Ha
CEITLCKOX03STMCTBECHHEIC
KYJIbTYPBI B KOHKPETHBIX
YCIIOBHUSAX CE30HA, HO
JIOTYCKAET MOTPENTHOCTH.

Crocoben
MOA0UPaTh ONTUMAJILHEIE
arpoTEeXHUYECKUE
MIPUEMBI, PETYISTOPHI
pocTa uau
MHKPOY100pESHUS-
aJanToreHbl, HCXOI U3
(haswl BereTaryu u

HJICHTH(ULIHPOBATH CUM
IITOMBI BO3ICHCTBUSA
aOHOTHYECKUX U
OMOTHYECKUX CTPECCOPOB
(3acyxa, 3aMOpO3KH,
3aCOJICHHE,
(buTonmaToreHsl) Ha
CCITLCKOX 03I CTBECHHEIC
KYJIBTYPbl B KOHKPETHBIX
YCIIOBHSIX CE30HA.

Crocoben
mo0upaTh ONTUMAaJILHEIE
arpoOTEXHUYECKUE
MIPUEMBI, PETYISATOPHI
pocTa uiau
MHKPOYT00p CHUS-
aJanTOreHbl, HCXOI U3
(ha3pl BereTanuu u




MIPOTHO3UPYEMBIX
PHUCKOB OKpYXaroLIel
CpEeIbl.

W-3rks -
peann3yer KOMIUIEKC
OTIEPATUBHBIX
MEpPONPUATHIA IO
3allUTe U MOJ/IEPIKKE
pacTeHui,
HaIpaBJICHHBIX Ha
MUHUMH3AIUIO
MOTeph ypoXKas u
COXpaHEHHE KauyecTBa
MIPOIYKITUH B
HeOJIaronpUsTHHIX
YCIIOBHUSIX.

MPOTHO3UPYEMBIX PHUCKOB
OKPY’KalOILEeH CpeIIbl.

Peanuzyer komie
KC OIEPaTUBHBIX
MEPOIPUATHH I10 3aIUTE
Y HOJJICPKKE PACTCHUMH,
HaIlpaBJICHHBIX Ha
MHHUMH3AIUIO IOTEPh
ypoKasi U COXpaHEHHE
KadecTBa MPOAYKIUHU B
HEeOJIarOMPUATHBIX
YCIIOBHSX, HO C
OIINOKAMH.

MIPOTHO3UPYEMBIX PUCKOB
OKPYXKAIOIEW Cpebl, HO
JIONYCKA€ET HEIOYETHI.
Peanuzyer xomruie
KC OIlepaTUBHBIX
MEPOIPUATHIH IO 3aIUTE
Y TOJJICPKKE PaCTCHUMH,
HaIpaBJICHHBIX Ha
MHHUMH3AIHIO TIOTEPh
ypoXKasi U COXpaHEHUE
KadecTBa MPOAYKIUHU B
HEeOJIarompUsSTHBIX
YCIIOBHUSAX C HEOONBIIMMU
MOTPENTHOCTSIMU.

MPOTHO3UPYEMBIX PUCKOB
OKPY’KalOILeH CpeJibl.

Peanuzyer xomuie
KC OIepaTHUBHBIX
MEPONPUATHH I10 3aIUTE
U TIOJJIEPKKE PACTCHUM,
HaIpaBJICHHBIX HA
MHHUMH3AIHAIO TIOTEPh
ypoXKasi U COXpaHECHUE
KadecTBa MPOAYKIUU B
HeOJIaroNmpUSTHBIX
YCJIOBUSIX.

OCoO~NOUITEWN—

BOIIPOCHI IJI1 KOJIVIOKBUYMA 2

. DPPEKTUBHOCTH UCTIOJIB30BAaHUS IPUPOIHBIX PECYPCOB
. Tumsl arpo’kocucTeM.
. Ponb KynbTypHBIX pacTeHUl B arpoOHOreo1eHo3e.

. CopHble pacTeHus U JIp. KOMIIOHEHTHI arpoOHoreo1eHo3a.
. OcobeHHoCTH arpoOHOIIEHO30B U IPUPOIHBIX IKOCHCTEM.
. O1ieHKa 3arpsi3HeHUs IOYB XUMUUYECKUMU 3JIEMEHTaMHU.

. [louBeHHOE yTOMIIEHHE, CIIOCOOBI IPENOTBPAILEHHS.

. AHTPOIIOT€HHOE BO3/ICHCTBUE HA MTOYBY.

. McTomenne 1 yHUYTOKEHUE MTOYBBI.

10. Pa3pymienre mouBbl, aHTPOTIOTCHHASI 3PO3US
11. Xumuueckoe 3arpsi3HEHUE MTOYBbI TSHKEITBIMU METaJNIaMH
12. 3arpsi3HeHHE MMOYBBI CPEACTBAMH XUMH3AIUHU CEITHCKOX035HCTBEHHOTO TIPOM3BO/ICTBA U

JNOKCHMHAaMH.

13. Xumuueckoe 3arpsi3HEHHE MOYBBI HEPTETIPOTYKTaMH.
14. buoopranudeckoe 3arpsi3HEHHE TOYBBI

15.  PammoakTHBHOE 3arpsi3HCHHUE ITOYBHI.

16.  Ilonsarusa "manmamadt" u "arposanmmadt".

17.  CsoiicTBa B5KOCHUCTEM, TPOSIBIISIONINECS TP BO3ACHCTBIH BHEITHUX (DAKTOPOB.
18.  OcHoOBHbIEC IPUHIIMITBI OPTAHU3ALNH aTrPOIKOCHUCTEM.

19.  BaHeiue HarpaBJICHUS] ONTHMHU3AIIUK arpoJiaHIIadToB.

20.  IIpu4yrHBI BOSHUKHOBECHHUS U LIEJIH aJIbTEPHATUBHOTO 3eMIICICITHUSI.

21.  OcHOBHbIE HANpPaBJICHUS U LENU aJIbTEPHATUBHOTO 3eMJICICIHU.

22.  Twumbl ambTePHATUBHBIX CUCTEM 3EMJIC/ICIINS- OPraHHUUECKasi CUCTEMA.

23.  Twumbl aTbTEPHATUBHBIX CUCTEM 3EMJICICIUS-OMOAMHAMUYECKAs CHCTEMA.

24.  Tumbl anbTepHATUBHBIX CUCTEM 3EMIIEIENIUA-OPraHOONOIOTHYECKas CHCTEMA.
25. Tune! anbrepHaTHBHBIX cucTeM 3emienenus-Cuctema ANOY

26.  Tumnsl adbTepHATUBHBIX CUCTEM 3eMIIeAeNUs-OM TEXHOJIOTHH.

27.  3HaueHWe BEPMHUKYIbTYPHI.

28.  buorymyc, ero cBoiicTsa.

29.  IloHsiTHE MOHUTOPHHT, €T0 BUbI, OPraHU3AIUS €r0 MPOBEIACHHUS.

30.  DKoIOTWYECKUIl MOHUTOPHUHT, €0 COCTaBHBIE YACTH.

31.  3apmauym eqUHOTO SKOJOTUYECKOTO MOHUTOPHHTA.

32.  3ajmauyu ¥ OCHOBHBIE MPUHITUIIBI arPOIKOIOTUYECKOTO MOHUTOPHUHTA.

33. OI_[eHKe JKOJIOTHYECKOM yCTOﬁqHBOCTH N OIITUMU3AllMH J'IaHI[IJ_Ia(I)Ta.




2 OHEHUBAHME IIMCBMEHHBIX PABOT CTYJAEHTOB, PETJIAMEHTUPYEMBIX
YUYEBHbBIM IIVTAHOM

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

3 OITPEJEJIEHUE PE3YJIbTATA
IMPOMEXYTOUYHOMN ATTECTAIIIA

dopma IpOMEKYTOYHON aTTECTALUU MO JUCIIUIUIMHE IK3AMEH.
OIIK- 4. Cnocoben peanu3ogviéamsv cOBPEMEHHbIE MEXHON02UU U 0DOCHOBBIEAMDL UX
npumeHnenue é nPogheccuoHanbHol 0eamenbHoCmu.

3aoanusa 3aKkpeimozo muna:
1.Ha ckonvko K1accoe onacHocmu RPUHAmMO noopas3oeisims 0mxoovl:
2
3
4
+5
2. Bviopocot 6 ammocehepy ceposodopooa u ceprucmoii KUC10MbL CEA3AHBL C
MIPOM3BOJICTBOM aHTUOMOTHUKOB
MIPOM3BOJICTBOM MHUHEPATHHBIX yI00pEHUIA
+MPOU3BOICTBOM HCKYCCTBEHHBIX BOJIOKOH
IIMHHOW TPOMBIIUIEHHOCTHIO
3. Y paouonyknuooe oonaoarom 6vicoKoit npoHuKarouieii ChoOCoOHOCMbIO U
odycnaenuearom oouee iyuesoe noparceHue
0- U3JIy4YeHUe
B- n3mydenue
+y- ¥ HEUTPOHHOE U3ITY4EHUs
HET MPaBUIBLHOTO OTBETa
4.0cHO8HBIMU KUCIOMO000PA3YIOUUMU COCOUHECHUAMU 8 amMOochepe ABNAIMmCA..
+cepa + azoT
as’oT + aproH
apro + cepa
YTIIEKUCIIBIH a3 + KUCIOpOoa
5.11o konuuecmay eviopocy epeonvix eeujecme TIC ycmynaiom nuuin?
+aBTOMOOUIILHOMY TPAHCIIOPTY
MIPOU3BOJICTBY aHTUOMOTHKOB
ITMHHOW TPOMBIIUIEHHOCTH
MeTaJUTypruu
6. Obonouka 3emnu, 0d6pazyeman no46eHHbIM NOKPOBOM, HA3bIEAEM CA
36MHOU KOPOU
muTocgepoit
ouochepoii
+nenocdepoit
7. 98% om o6vema cudpocghepvl 3anumarom
JEeHUKA
pEeKHU U o3epa
+MOpPs U OKEaHbI
MIPECHBIE BO/IBI
8. Kntouesan ponw ¢ kpyzoeopome azoma npunaonexcum



KUBOTHBIM
pacTeHHSIM

YEIIOBEKY

+MHKpPOOpraHU3MaM.

9. 3nauenue 030108020 c10s 013 OBuocghepvl 6 Mom, UMo OH noznouiaem
nH(ppaKpacHOE U3TyICHHE

PEHTTEHOBCKOE H3JTydeHUE

+ynpTpaduoIeTOBOE U3ITydCHNE

BHUJIUMEIN CBET

10. Ilpu pomocunmese oopazyromcsn

BOJIa U YTJICBO/IBI

YTIEKUCIIBIN Ta3 U XJI0POPHILt

+ KHACJIOPOJ U YIJIEBOBI

a30T ¥ AMUHOKHUCJIOTHI.

11. HeoOpaTuMasi BO BpeMeHH cMeHa (pUTOIeH03a HA3bIBAETCS
+cykieccuei

¢bnykryanuein

OMOTHYECKUH TIOTCHITHAIT

roMeocras

3aoanusa omkpeimozo muna:

1. B uem 3akntouaemcsa KOMRIAEKCHOe Oelicmeue IKON02uuecKux paxmopoas?

DxoJyiorrnueckue (haKTOpbl Cpeibl ACUCTBYIOT HA OPTaHW3M HE U30JIMPOBAHHO JPYT OT JIpyra,
a BCe BMECTE OJHOBPEMEHHO, KOMILJIEKCHO, TIO3TOMY 30Ha ONTHUMYyMa M IpEAesbl BBIHOCIUBOCTH
OpraHu3Ma Mo OTHOLIEHHUIO K KaKOMY-TTHO0 (pakTOpy MOTYT 3aMETHO CMEIIAThCs B 3aBUCUMOCTH OT
TOTO, B KAKOM COYETAHUH M C KaKOW CHUJION ACHCTBYIOT B ATO k€ BpeMs Apyrue ¢aktopsl. Tak, nmpu
ONTUMAJILHOW BJIAKHOCTH MOYBBI U BO3/lyXa PACTEHHUS JIETYe MEPEHOCAT MOBBIIIEHNE TEMIIEPATYPHI
WJIM CKOPOCTHU BETpA.

W3 Bcero MHOr000Opa3us AEMCTBYIOMIMX HA OPraHU3M 3KOJOTHYECKHX (PaKTOPOB OJHU MOTYT
OBbITh BEIYLLIMMHU, a IpYTHE — COMYTCTBYOMUMU. [IprueM B pa3iuuHble MepUO/Ibl B POJIM BEAYIIUX
MOTYT BBICTYNAaTh pazHble (akTopsl. Tak, Ui mpopacTaHus 3epHa BeAyIIHM (aKTOpOM SIBISETCS
TeMIleparypa, B MEPHOJ KOJIOIIEHUS U IIBETEHHS — COJAEp)KaHWE BJaru B IOYBE, BO BpPEMs
CO3pEBaHUs — HAJIMYKE B [MOYBE IOCTATOUHOTO KOJMYECTBA MUTATEIbHBIX BEIIECTB.

2. Kakoea cmpykmypa skocucmem?

DKOCHUCTEMBI — UCTOPUYECKH CIOXKUBIIHMECS B Orocepe Ha TOW HIIM WHOM TEPPUTOPHUH HITU
aKBAaTOPHUH OTKPBITHIE, HO IIEIOCTHBIE M YCTONYMBBIE CHCTEMbI JKUBBIX M HEKHUBBIX KOMIIOHEHTOB
(6buoton u OUOIIEHO3).

DKocucTeMa BKIIOYAET B ce0sl OuoyeHo3 — pa3IuvHble cOOOIIeCTBa KUBBIX OPraHU3MOB
(dbuTOIIEHO3BI, 300IICHO3bI, MHUKPOOOIICHO3bl, MHKOIICHO3bI), OOBCAMHCHHBIC TPOMDUUESCKUMH H
MIPOCTPAHCTBEHHBIMHU CBSI3SIMH, a Takke alOuotuueckue (aktopsl cpeabl (KIMMaTHYECKUe,
MMOYBEHHO-TPYHTOBBIE U JP. YCIOBHS).

buomon — OTHOCUTENHFHO OJHOPOAHBIA MO aOMOTHUECKUM (HAaKTOpaM Cpelbl y4acTOK
reonpoCTpPaHCTBa (CYIIN WK BOJOEMA), 3aHATHINA ONpeAeEHHBIM OHOIIEeHO30M. Mex 1y 6MoTOTIOM
1 OMOIIEHO30M MPOUCXOIUT OOMEH BEIIEeCTB, SHEPTUHU, HHPOPMAIIUK, B3aUMHOE BIUSHUE APYT Ha
Apyra.

3. Kakoevl mexanuszmol camopezynayuu skocucmem?

DKOCHUCTEMBI, B TOM UYHUCJI€ U OHOTeOIeHO3bl CIIOCOOHBI K caMOperyisiuu. Tak, pacTeHus
MPOU3BOJIAT OPraHUYECKYI0 Maccy (MPOAYIEHTHI), WX POCT PETYIUPYIOT PACTUTEIHHOSTHBIC
KUBOTHBIE — OHH TOEJAI0T YacTh OMOMAacChl. XUIIHUKKA U TApa3HThl PErYIUPYIOT YHUCICHHOCTH
TpaBosiAHBIX. OHU MPENATCTBYIOT OE3MEPHOMY Pa3MHOKEHHUIO PACTUTENBHOSIIHBIX (puTodaros) u
Ype3MEpHOMY BBICJJAHHIO PACTUTEIBHOCTH. B TO ke BpeMs CHIDKEHHE OHOJIOTHYECKOM



IIPOJYKTUBHOCTU PACTEHUH BEAET K CHIKEHMIO UHCIEHHOCTH  PAaCTUTENIbHOSIHBIX, S
CJIEIOBATENILHO U XUIIHUKOB.

B pesynbrare AeMcTBHS CIIOKHBIX MEXaHM3MOB CaMOpPETYJIALIMM, OCHOBAHHBIX Ha Tak
Ha3bIBaeMbIX "OOpAaTHBIX CBS3SAX" SKOCHCTEMBI MOJJICPKHUBAIOTCS B COCTOSIHUM JUHAMHYECKOTO
paBHOBecusi — romeocraza. Kpome Toro, B OHOreoreHo3ax ACHCTBYeT Takas creuupuieckas
CUCTEMa pETryJsiluU, KaK MEXBUJOBas CUTHaNu3alus (ONTHYECKas, 3BYKOBas, JJIEKTpUYECKas,
XMMMUECKasi), KOTOpasi CO3/1aeT BOKPYr OMOLIEHO03a OllpeiesieHHbIe ""Ononoruyeckue nos".

4. Kaxoea mpoghuueckan cmpykmypa ououenosa?

bronieno3 mpexacraBiser u3 ceds OTKPHITYIO CUCTEMY — OH HE MOXET CYyIIeCTBOBaTh 0e3
MIOCTYIUIEHUST M3BHE COJHEYHOM »dHepruu. CojiHE4YHas »SHEpPrus MCIOIb3yeTCsl 3€JIEHBIMU
pacTeHUsIMH | B Tporecce poTocHHTE3a Mpeodpa3yeTcsi B XUMHUYECKYIO0 SHEPTHIO OPraHHYECKOTO
BemecTBa. OpraHu3Mbl CIIOCOOHBIE HCIOJB30BaTh HEMOCPEICTBEHHO COJHEYHYIO0 SHEPTUI0 U
peoOpa3oBbIBaTh €€ B JAPYrue€ BUJAbI SHEPTUU HA3bIBAIOTCS MPOJYLEHTaAaMH WU aBTOTpodamu.
Takue opraHu3Mbl COCTaBISAIOT B OMOLIEHO3aX MEPBBIM TPO(YUUECKUI YPOBEHb.

Opranu3Mbl HECHOCOOHBIE HCIOJB30BaTh COJIHEYHYIO SHEPrUi0 HEMOCPEACTBEHHO U
noTpebdoIre ee B NMpeoOpa3soBaHHOM BHJE Ha3bIBalOTCS rereporpodamu. OHM COCTaBISAIOT
nocjeayronme Tpopudeckue ypoBHH. ['erepoTpodsl mpeacTaBieHbl B OMOIIEHO3€ KOHCYMEHTaMu 1,
2, 3 NOpAIKOB, B 3aBEPLICHHUE MUIIEBOM LIETH — AECTPYKTOPAMH WIIU PETYLEHTAMMU.

PenyuenTsl — 3TO oOpraHu3mbl, mepepaOaThIBalOIINE€ MEPTBbIE OCTAHKH IKUBOTHBIX U
pacTeHMii M KHUBYIIME 3a CUYET HSHEPruu pPa3jIOKEHHs CJIO0XKHBIX OpPraHMYECKUX BEIIECTB J0
MIPOCTEMIINX COECIUHEHWH WM HEOPraHWYeCKHX BeEIleCTB. B CBOI ouepenb HEOPraHWYECKHe
BEI[ECTBA, PACTBOPEHHBIE B BOJIE, OTPEOIAIOTCS PACTEHUSIMHU, KOTOpbIE B Mpolecce (PoTocuHTe3a
BHOBb 00pa3ylOT OPraHUYECKUE BEIIECTBA, aKKYMYJIUPYS B HUX COJIHEUHYIO SHEPTHIO.

5. Kakoeo npocmpancmeo Ikonozuueckux ¢pakmopos?

IIpocTpaHCTBO ~ 3KOJOrMYECKMX  (PaKTOPOB  BKIOYaeT B ceds  ciexyrouiue
KJIacCU(PMKAIMOHHBIE MOJPA3/IEIEHUA: IKOTOI, OMOTOI, IKOJOTHYECKas! HUILA, SKOTUI. DKOTON —
3TO MecToOOMTaHHEe OMOIIEHO3a — BHEIIHUE YCIOBHMS €ro JKu3HU. buorom — ydactok ¢
OJTHOPOJHBIMM IO JEMCTBUIO 3KOJOIMUYECKMX (PAKTOPOB YCIOBUSIMH, SIBJSIOIIMNCI MECTOM
oOuTaHMs KaKOro-I1u0o BUJIa pACTEHUI UIIH KUBOTHBIX.

Okosornyeckas HuIIa — 3TO OINPEAEIEHHOE MECTO, 3aHUMAEMO€ OpraHu3MOoM,
0OyCJIOBJICHHOE €ro NOTPeOHOCThIO B NMTAaHUM, TEPPUTOPUM M (YHKLMEH BOCIPOU3BOJCTBA.
Tepmun 3konoruyeckas Hulla B OTJIMYME OT TEPMHUHA cpera oOuTaHMs, 0003HAYAIOIIEro JIMUIb
IIPOCTPAHCTBO, I'Zie OOUTAET ONpENeIEHHbIH BUJI, BKJIIOYAET B C€0sl TakkKe Ty (PYHKIUIO, KOTOPYIO
BBITOJIHSET BUJL B cpelie oOuTanus. Busbl, KOTOpble OOUTAIOT B aHAJOTMYHBIX YCIOBHSIX, 3aHUMAIOT
AQHAJIOTUYHBIE HKOJOIMYECKHE HUIIM B pA3IMYHBIX PErHOHaX, Ha3bIBAOTCA HKOJOIMYECKHUMHU
sKBUBajieHTaMu. Tak, B EBpa3uu mpouspacraer B jiecax 4YepHUKa OObIKHOBEHHas, a B CeB. AMepuke
B QHAJIOTUYHOM KOJIOTUYECKOM HUIIIE — YSPHUKA OBAJIbHOJIMCTHASL.

DKOTHI — COBOKYMHOCTh OPIaHHM3MOB TOI'O MJIM HMHOTIO BHJa, 00JaJaloLIMX CBOMCTBaMHU
IPUCIIOCOONCHUST K TOMY WJIM MHOMY MecTy oOuTaHusa. Tak, Hepenko MNOMyJIsLUU BHUJA
MOJIPA3/IENAIOTCA Ha CyONOMYJSALMH, WIM SKOTHUIIBI, IPUCIOCOOJIIEHHBIE K OOMTAaHUIO B MECTax C
Pa3HBIMU 3KOJOTMYECKMMHU YCIOBUSMU B IIpeJiesiax apeaja BUJa.

6. B uem cocmoum rnepzemuueckan hyHKyusa yHcueozo eeujecmea ouocgepot?

OHepreruyeckas (YHKIUS XKUBOTO BellecTBa OHOcChepsl CBsi3aHa C (POTOCHHTETHUECKOU
JeATeIbHOCTBIO 3€JIEHBIX PAacTEeHUil, ¢ MpolleccoM MpeoOpa3oBaHUs KOCMUYECKON COJHEYHOMH
SHEPrUM B XUMHUYECKYIO SHEPIHI0 OPraHMYECKOTO BEIIECTBA, €€ IEPEpPacHpEelCIEHUEM MEXIY
OTJEJIbHBIMU KOMIIOHEHTaMH OHOC(EPHI.

VCTaHOBJIEHO, YTO €KEr0JHO PAcTeHUs akKyMyaupyor 1842*10%° kJlx sHeprum. 3a cuer
9TOW SHEPTUU MPOUCXOAAT BCE JKU3HEHHBIE Mpoliecchl Ha 3emiie. YacTh SHEPruM UIET Ha IPOLECCH
KHU3HEIEATSIBHOCTH KUBBIX OPraHU3MOB, Jpyras 3amacaeTcsi B BUAE UX OHOMAacchl, B Tymyce
II0YBbI, B TOPIOYNX NPUPOIHBIX HCKOIIAEMBIX.

7. Kakoeo enuanue 3azpasnenuii Ha yHcugoe geuyecmeo IKocucmem?



HeratuBHble mnocneAcTBUsl 3arpsA3HEHMM MOXHO IPOCIEAUTH II0 COCTOSHUIO IIOYBBI U
MOYBEeHHON OMOTHI. Tak, yCTaHOBJIEHHO, YTO YHCIIO JIOXKAEBHIX YEPBEW B MAaXOTHOM CJIO€ IOYBbI
3aBHCUT OT OJHM30CTH HCTOYHHMKA BBIOpocoB. Ha paccrostnmu no 600 M [OXKAEBHIE YEepBU B
MaxXOTHOM CJIO€ MPAKTHYECKU OTCYTCTBYIOT, a B pamuyce 1500 M MX YHCIEHHOCTh 3HAYUTEIHHO
HIKE (DOHOBOH.

[IpolyKTUBHOCTh ~arpoO3KOCHUCTEM TAaKXKE 3aBUCUT OT CTENEHM 3arpsizHeHus. Tak,
YPO’KalfHOCTh OCHOBHBIX C.X. KYJIBTYp, HPOU3PACTAIOIINX HA PACCTOSHUHM 2-3 KM OT MCTOYHHKA
BpEeAHBIX BBIOPOCOB CHMKanach Ha 15-38%, a Ha pacctossHuu 5 kM — Ha 8-19% mno cpaBHEHHIO C
YPOKaWHOCTBIO TEX XK€ KYJIbTYP Ha HE 3arPA3HEHHON TEPPUTOPHH.

[TpoayKTHBHOCTh KMBOTHBIX IMUTAIOIINWXCS 3arpsi3HEHHBIMA KOPMAaMH TOXE 3HAYHUTEIHBHO
cHIKaercsa. Tak, KOpOBbl NUTaBIIMECS 3arpsi3HEHHbIMU KopMamu Ha 20% cHmwkanu yJou, 1o
CPaBHEHMIO C JKMBOTHBIMH, MOJYYaBIIMMH YUCThIE KOpMa. 3arps3HEHHbIE KOpMa CIOCOOCTBOBAIN
CHIDKEHHIO TIPHPOCTA MACChI KPYITHOTO poraroro ckora Ha 19-37.5%.

8. Kak npoucxooum npucnocodnenue pacmeHuil K npOMblUIeHHbBIM MOKCUKAHMAM?

YCcTaHOBIIEHO, 4YTO pAcTeHMsI CIOCOOHBI BBIPAOATHIBATh YCTOWYMBOCTH K CIEIYIOIIUM
sarpssauTersim: O, SOz, NO.. Tak, o0paboTka MPOPOCTKOB COW CIIAOBIMH KOHIICHTPALUSIMH
pacTBOpPOB 3arpsA3HUTENEH, MO3BOJISET MOJIY4YUTh OOJjiee YCTOWYMBBIE K BO3JCHCTBUIO JaHHBIX
3arpsi3HUTENEeR pacteHud. [Ipu COBMECTHOM BO3JIEWCTBMU HAa PACTEHHS OKCHUIOB a30Ta U CEphI B
HUX HaKaIllJIMBaeTcsl aOCIM30Bas KUCIOTa — TOPMOH TNOKOsA. AOCHM30Bas KHUCIOTa TMOBBIIIAET
3aCyXOyCTOMYMBOCTh PACTCHHM, NMMYHUTET K OOJIC3HSIM.

Boiciive pacrteHuss crmocoOHBI TOMIOMIATh M YTWIM3UPOBAaTh Hambojiee TOKCHUYHBIE
opraHuueckue uHrpeaueHtol. [lpucnocoOneHne pacTeHU K MPOMBIIIJIEHHBIM TOKCHKAaHTaM
MIPOUCXOUT CIEAYIOIIMM 00pa3oMm:

1. Kcepodurtuzauuss — yToylieHHME KYTHKYJbl, YBEJIMYEHHE KOJIMYECTBA BOJIOCKOB Ha
OpraHax pacTeHHil, T.e. CHI)KEHHE CKOPOCTHU MOCTYIIJICHUS! TOKCUKAHTOB U UX KOJMYECTBa.

2. Ou3MOJOTrMYEeCKHe NPUCIIOCOONICHNUS — aKTHBHU3allUsi CUCTEMBbl 00e33apakUBaHMUs,
HAKOIUICHHS] TOKCHYECKUX BEIECTB, UCIIOJIb30BAHUS UX B OOMEHHBIX IpoLieccax WK YAaJleHUEe UX
W3 OpraHn3Ma pacTeHUH.

3. EcrectBeHHBIH OTOOp, HANpaBICHHBI Ha IOBBIIICHUE YCTOWYMBOCTH PACTCHHUH K
3arpsI3HUTEIISIM.

9. Kak nposensemca MOHOOOMUHAHMHOCMb 0ClCIUA IKOSIOZUYUECKUX hakmopoes?

Monoodomunanmnocme TPOSIBISETCSA, KOT/Aa OAUH M3 (PaKTOPOB, HAXOAACh B MaKCHUMyMe
WIM MUHUMYME TIOJaBJsieT JIeHCTBHME BCEX OCTAIbHBIX (DAaKTOPOB, BBICTYIIAa€T B POJIU
auMuTHpyomero. TakuM 00pa3oM, JUMUTUPYIOUIMI (DAaKTOp BBIAEISSCH M3 COBOKYIHOCTH
9KOJIOTMYECKUX (PAKTOPOB CTAHOBUTCS OIPAHUYUBAIOIINM KU3HEICATEIIbHOCTh OPraHUu3Ma.

[lepBoHauanbHO 3aKOH JUMHUTUpYIOIIETo (akTopa Obul chOpPMYIHpPOBAH Kak '"3aKOH
munumyma" FO.JIubuxom B 1840 r, U rimacui, 4TO MPOIYKTHUBHOCTH C.X. KYJABTYpP 3aBUCHUT OT
MUTATENILHOTO 3JIEMEHTa, HaXOJAIIErocss B MUHUMYME IO CpaBHEHHIO ¢ Apyrumu. [lozgHee sTOT
3aKOH ObLT McTOJIKOBaH Oosiee mupoko d.bmdxkmanom (B 1909 r), kak (pakTopbl HaXOASIIHECS B
JAHHBIX YCIOBUSAX B MHHHMYME OCOOEHHO OTpPaHMYMBAIOT BO3MOXKHOCTH CYIECTBOBAHUS
OopraHu3Ma, HECMOTpsl Ha ONTUMallbHOE coyeTanue napyrux (akropos. B.lllendopn B 1913 r.
JOMOJTHMJI 3TOT 3aKOH BBEsS IOHATHE MaKCUMyMa JMMHUTHPYIOIIEro (akTopa: YCIEUIHOCTh
KHU3HEIEATEbHOCTH OpraHu3Ma OrpaHMYMBAETCs YKOJOTMUECKUMH (PaKTOpaMH, HaXOAIUMUCS B
MUHUMYME MJIM MakcuMyMme. Tak, CIUIIKOM HM3KHE, TaK W CIHUIIKOM BBICOKHE TEMIEpPaTyphl
HeOJIaronpusATHBI IS POCTAa M Pa3BUTHS PACTEHMH, TOCKOJIBKY Ipoliecc (pOTOCHHTE3a, T.€. CUHTE3a
OpPraHMYEeCKOro BEIIECTBA ONTUMANBLHO HieT npu Temmnepatype 20-25°C (y s6monu), a npu 30-35°C
y’K€ UHTHOUpyeTcst pocT U T.JI.

10. Kakoewt ceoiicmea skocucmem?

DKOJIOTUYECKHE CUCTEMBI, Noydast sHepruto oT ColHIa, criocoOHbl HakarumBate ee. OHU
001ajaloT BHEUIHMMHU M BHYTPEHHUMH KPYrOBOPOTaMM BEIIECTB, CIIOCOOHBI K CaMOpPETYJSLUH
MpoIecCcOB. 3amachkl OMOTEHHBIX 3JIEMEHTOB, U3 KOTOPBIX COCTOSIT Tella >KUBBIX OPraHU3MOB, HE
O6e3rpaHnyHbl. JIMIIP SKOCHUCTEMHBIH KPYrOBOPOT MpPHUIA€T ATUM »dIEMEHTaM "CBOICTBO



O0eckoHeyHOCTH", YTO HEOOXOAMMO sl TNpoAoJKeHHs o km3HM. CoNHEYHas  SHEprus
aKKyMYJIUpYeTCs aBTOTPO(aMu B BHJIE XUMHUECKOW SHEPTUU OPTaHHMUECKOTO BEIIECTBA.

I'ereporpodHbIe OPraHU3MEBI MMOTYYAIOT YHEPTHUIO C MUIei. Bee JKuBbIe CyliecTBa CBSI3aHbI
MEX]ly cOO0H PHEPreTHUEeCKUMHU OTHOUICHUSAMHU, T.K. OJHU OPTaHU3MBbI IIUTAIOTCS APYTUMH, CAaMH B
TO K€ BpEMsl SIBJIAIOTCS NMULIEH 1 TpeThbuX. Ilpuuem sniibp He3HauMTENbHAsl YacThb YCBOCHHOM
MU WIET Ha IPUPOCT MacChl CaMoOro opranusma. bosblias yacTe palMoHa pacxojayercs Ha
nojJiep>kaHue MeTaboJINYECKUX MTPOLIECCOB, T.€. 0OMEHA BELECTB (3aTpaThl Ha JIbIXaHUE).

DKOJIOTUYECKHE CUCTEMBI CIOCOOHBI JUIMTEIBHOE BPEMsSI COXPaHATh TOMEOCcTas, 001aJaoT
IJIACTUYHOCTBIO U YCTONYMBOCTBIO.

11. B wuem 3axknwuaemcsa OKUCAUMENbHO-60CCMAHOSUMENbHAA (QYHKUUA IHCUBO20
eeuiecmea ouocgepor?

OKHCANTENbHO-BOCCTAHOBUTENbHAS (YHKIMS JKMBOrO BelecTBa Ouochepbl 3aKIO4aeTcs B
XMMHMUYECKOM  MpPEBpallleHUH  BEUIECTB B  pe3ylbTaTe  IPOXOXKJIEHUS  OKUCIMTEIbHO-
BOCCTaHOBUTEJbHBIX PEAKLIUH.

B mnouBe, Boje u BO3ayxe 00pa3zyloTCs OKMCIBL, CONM M Jp. BemectBa. PopMupoBaHue
YKEJIE3HBIX U MapraHLEBbIX PY/, U3BECTHIKOB CBSI3aHO C JESITEIbHOCTbIO MUKPOOPTaHU3MOB.

Ob6oraienue atMocdepsl 3eMsId  KUCIOPOJOM TMPOM30IUI0 Ojarojapsi IMOSBICHUIO
OKHCISIIOIIMX ~OakTepuil u  3eneHbIX pacTteHuil. [losiBneHWe aHa’pOOHBIX OPraHU3MOB
CIOCOOCTBOBAJIO MPOTEKAHUIO BOCCTAHOBUTENBHBIX peakuuil B mpupoje. Tak oOpa3oBaiuch
BOJIOPO/I, OKUCIIBI a30Ta U CEPHUCTHIX METAIJIOB, CEPOBOJIOPOI, METAH U T.1.

12. Kaxoea ponb konyenmpayuoHHol YyHKyuuU Hcueo2o eeujecmaea duocgepvr?

KoHnuenTtpannonHast ¢yHKIHS XKHBOro BemiectBa Ouocdepsl COCTOUT B TOM, YTO OpPraHU3MbI
CIOCOOHBI M3BJIEKATh M3 OKpY)KAloIllel cpeibl M HaKalIuBaTh OMOTeHHbIE AieMeHThl. Harmpumep,
MOPCKHE BOJOPOCIIN KOHLIEHTPUPYIOT MO, IMATOMOBBIE BOJAOPOCIH U 3JIaKH — KPEMHUH, (pUaIKu —
UUHK U T.J.

MHuorue BuABl OaKTEPHil, OJHOKIETOYHBIX OPraHU3MOB, BOJOPOCIICH, PACTCHHI U YKUBOTHBIX
CHOCOOHBI HAKaIUIMBAaTh W BBIJENATH COJIM KalblMsl B HEPAacTBOPUMBIA ocajok. B pesynbrare,
Mociie UX OTMHUpaHHsA oOpa3yloTCsl 3ajJeXHU H3BECTHSIKOB, Mela TYy(OB, KOTOpBIE SBIISIOTCS
MOJIE3HBIMU UCKOTIAEMBIMU U UCIIOJIb3YIOTCS YETIOBEKOM B IPOU3BOACTBEHHOM JI€ATEIHHOCTH.

13. Kax ocywecmensemca ungopmauuonnan ynkuus rcueozo eeuiecmea ouocgepuvl?

NndopmannonHas QyHKIUS IKHBOro BemecTBa Ouochepsl COCTOMT B HAKOIUICHUH,
COXpPaHEHHH U Tepeladye MOJICKYJIApHON (TeHEeTHYECKHl KOJ, BELIECTBA-PEryisiTOphl), H
CUTHAJBHOM (B TOM 4HCIIE HEPBHON M HHTEIUIEKTyajdbHOU) HH(pOpManuu, HEOOXOAUMOM s
CYIIECTBOBaHUS BUIOB U MOJIEP>KaHUS PAaBHOBECHS B 3KOCHUCTEMAX.

B camom sneMeHTapHOM BHA€ MHQOPMAIMOHHYIO (DYHKIHIO OCYILECTBISIOT BCE JKHUBbBIC
OpraHu3Mbl HepeaBasi MOTOMCTBY CBOIO HacleacTBeHHY0 nHpopmaruio B Bune JJHK unu PHK, a
TaKKe BBIJEINSAS pa3InyHbIE BElleCTBa-peryasTopel. Hanpumep, deppoMoHbI, KOTOPBIE MOTYT OBIThH
CJIEJIOBBIC, arperallioHHbIE, MOJIOBBIE U T.N. 00YCIABIMBAIOT ONpEAETICHHOE MOBEACHHE Y 0co0ei
CBOETrO BHJA.

Y BBICOKOPA3BUTHIX OPTAaHU3MOB CYIIECTBYET Oojiee pa3BuTasi HH(POpPMAIIMOHHAS CUCTEMA B
BUJIC TIOBEIACHUYECKUX U 3BYKOBBIX cuTHaoB. Camoil ClOXHOW HHPOPMAIIMOHHOW CHCTEMOI
MI0JIb3YETCsl YesIOBeK (pedb, MMCbMO, UHTEPHET U T.1.).

14. Kakosa ponv kpyzosopomom ouozenos é ouocgepe?

ITon xpyroBopoToM OMOTeHOB B OHOChepe Mmoapa3yMeBalOT MHOTOKPATHOE y4acTHE HX B
nporieccax, MpoTeKaroIux B atMocdepe, murocdepe, rugpocdepe, B T.4. B T€X UX CIOSAX, KOTOPbIE
COCTaBIIAIOT OMochepy IiaHeTsl. KpyroBopor OMOreHOB ImpencTaBiisieT co0oil B3aMMHBIM 0OMeH
XUMUYECKUMHU 3JIEMEHTAMU MEKTy KOMIIOHEHTAMH 3KOJIOTHYECKON CHCTEMBI.

Bo3HUKHOBEHHE TaKOTrO0 YHUKAIbHOTO IPHUCIOCOONEHHUS B TMPHPOJIE CBA3aHO C TEM, 4YTO
MMOCTOSIHHOE HECOOTBETCTBHE MEXIY MOTPEOHOCTSMH KUBBIX OPraHU3MOB U HAJTMYHUEM JIOCTYITHBIX
MUTATENbHBIX BEIIECTB OOYCIOBHIO HEOOXOJMMOCTh MOBTOPHOTO HCIOJIB30BAHUS OHMOTEHOB IO
TUIly KpYroBopoTa. Ej>KeromHo B TakoM KpyroBopoTe 3ajeiicTBoBaHO npumepHO 480 mupa. T
BEIIECTB.



Bce BeniecTBO Halllel MIaHETHl BOBJIEUEHO B HENPEPHIBHBIN KPYTOBOPOT, YTO 0OECIIEUNBAET
JUIAIIMECS MWUIHOHBI  JIET AaCCUMWIALMOHHBIE TIPOLECCHl HEOOXOIUMBIMH XUMHUYECKUMHU
sneMeHTaMu. UYToOBI KH3HH Ha 3emile HEe MpeKpananach, JOJDKHBI HMPOMCXOJUTH HENpPEPHIBHBIC
XMMUYECKUE IIPEBPAICHUs >KUBOTO BEIECTBA, TO €CTh BELIECCTBA, HCIOJIb30BAHHBIE OJHUMH
OpraHu3Mamu, JOJDKHBI TEPEeXOJuTh B (OpMY, YCBOSIEMYIO IS APYrUX OpraHu3MoB. Takas
LUKJIMYECKAasT MUTpalus BEUIECTB M XUMUYECKHUX DJIEMEHTOB IIPOHUCXOJUT TOJIBKO IIPH
OIIpE/IeNIEHHBIX 3aTpaTax nocrynawouiei ot ColHLa 3Hepruu.

IIK-5. Cnocooen peanu3osvieams Mmeponpuamusi no nOGbLIULEH IO
CMpeccoycmonuuu6oCmu  pacmenuil 6 HeOIaZONPUAMHBIX YCIA06UAX OKpyHcalouieil cpeovl
KOHKPEmHO20 6€2emayuOHHO20 Ce30Ha.

3aoanusa 3aKkpeimozo muna:

1.030H B cTpaTocdepe odopa3yercs u3

+Kucnopoaa

BO/JISTHOTO Tapa

YTJIEKUCIIOTO ra3a

CEpHHUCTOrO rasa.

2.Kak Ha3pIBaeTCs MUHEPAJIU3alUsl OPraHNYeCKUX BelecTs?

CUHTE3

+IECTPYKIIHUA

BOCCTaHOBJICHUE

OKHCJIEHUE

3. KakoBo coaepkanue mnpecHOl BOAbI 1O OTHONIEHHI0O KO BCEM pecypcam
ruapocdepni?

+2 %

10 %

25%

98 %

4. Kakasa ompacis 79KOHOMUKU AGTIAEMCA CAMBIM KPYRHBIM ROmpedumenem 600vl?

+cenbcKoe X03HUCTBO

MIPOMBIIIIJIEHHOCTh

HKKX

JIECHOE XO3sIICTBO

5.Bepno nu ymeepiicoenue, umo ¢ pezyivmame anmpono2eHHo20 6030elcmeus Ha

ammocghepy npoucxooum makiice 3azpazHenue aumocgeput u cuopocgepor?

+BEPHO;

HEBEPHO;

4aCTUYHO BEPHO.

HET MPaBUJILHOTO OTBETA

6. Co6oKynnocmb 2eoxumuuecKux nPOyeccos, 6bI36aHHbIX NPOU3BOOCHEEHHO -
X03AUCMBEHH O 0eAMeIbHOCMbIO Yel06eKa — IMo

9KOJIOTUYECKHUI KPU3UC

+TEXHOTEHE3

9KOJIOTHYecKas KatacTpoda

3arpsi3HEHUE TPUPOIbI

7. Kakoeo onmumanvnoe codeprcanue Kuciopooa 6 ammocghepnom eozoyxe?

10 %

16 %

+21 %

30 %

8. Ilymoeoe, mennoeoe, ceemosoe, paoUAUUOHHOE U INEKMPO-MACHUNIHOE IMO
3azpazHeHue



I/IHFp CAUCHTHOC
+mapaMeTpudecKoe
OHOLIEHOTUYECKOE
CTalUaIbHO-IECTPYKTUBHOE

3aoanusa omkpeimozo muna:

1.0mKkyoa nonaoarom € OKpyxycarwowyo cpedy OUOKCUHbL U KAKyW ORACHOCHb O
yenoeeka onu npeocmaensem?

Bonbiiyto omacHOCTb JUIsl YelNOBEKa U OKPY)KAIOIIEW Cpenbl MpEeACTaBIseT 3arps3HEHUE
JUOKCUHAMH. JIMOKCHMHBI MMEIOT UCKIIOYMTEIbHO TEXHOTEHHOE IMPOUCXOXKJEHUE U IONaJalT B
OKPY)KAIOILLYI0 Cpely IpHU IMPOU3BOJICTBE M MCIOJB30BAHUM XJIOPOPraHUYECKUX COEAUHEHUH, a
TaKXKe MPH YTHIIN3AINKN UX OTXOA0B. /JJMOKCHHBI Ype3BbIYaiHO YyCTONYMBHI B MMOYBE, TJ€ NEPUO] UX
nostypacnaza cocrasisieT 10 neT. JJMOKCHHBI IEPEXOIAT B OpraHMUECKyIo (ha3y MouBbl, MUTPUPYIOT
B COCTaBE OPraHMYECKHX COECIUHEHHM, Yyepe3 MUIIEBbIE LENHU MONagaloT B OPraHu3M KUBOTHBIX U
YeloBeKa.

Jlasxe pu OuYeHb MajbIX KOHLEHTPALUIX B OpraHU3Me TUOKCHHBI BbI3BIBAIOT HApPYILIECHUS
MMYHHOM CUCTEMBI, CHIXKAIOT CIIOCOOHOCTh K a/anTaiuu. JJMOKCHUHBI IPAaKTUUECKU HE BBIBOJSTCS
u3 opraHu3Ma yenoBeka. Hambosee akTMBHO AMOKCHHBI KOHLIEHTPUPYIOTCS B OpPraHu3Me phIO U
JOWHBIX KOPOB, OT HUX MOTA/Ial0T B OPraHU3M YeJIOBeKa.

B cBs3M ¢ UCKITIOUNTENBHON TPYIHOCTHIO 00€33apa’kiBaHMsI IOYBBI OT JUOKCHHOB CIIETYET
n30erarb WX YTE€YKH Ha TMPOM3BOJCTBE, CIEAyeT 3ampeniaTb IPOU3BOJCTBO U MPUMEHEHHE
XJIOPOPraHUYECKUX MECTUIINJIOB, COAEPKAIIUX TUOKCUHBL.

2.KaKo6bl ucmouHuKu Xumuueckoz2o 3a2pA3Henus noyeut?

XUMHYEeCKOe 3arps3HEHHE MOYBBI MPOUCXOAMUT IMPHU TOMAJAaHUH B HEE MPOMBIIUICHHBIX
0TX0JI0B, HEPTENPOAYKTOB, TSKEIBIX METANIOB, CPEACTB XMMHU3AIMH CENLCKOTO X03siicTBa. Cpenu
MIPOMBIIIJIEHHBIX OTXOJ0B MOXXHO Ha3BaTh Pa3JIUYHbIE OKHUCIBI (CEephbl, a30Ta), KOTOpbIE MpHU
COEIMHEHUH C BOJON 00pa3yloT KUCIOThI, KOTOPHIE BBI3bIBAIOT 3aKUCIICHHE MTOYBBI.

HedrenpoaykTel sBIAIOTCS CTOMKMMH, TOKCHUYHBIMHU 3arpsS3HUTEISIMU TOYBBI, OHU HE
pasznararoTcs MUKpOOpPraHU3MaMH, HaJI0JTO JeNaloT MOYBY HETPUTOTHON IS CETbCKOTO XO3sHCTBA
ucnosib3oBanusa. OHM TOMagarOT B NOYBY Npu HedTenoOblye, TPaHCHOPTUPOBKE HEPTH U
He(TenmpoyKTOB.

JIMOKCHHBI UMEIOT HUCKJIIOYUTEIbHO TEXHOTEHHOE IPOUCXOXACHUE U IMOMaJaloT B
OKPY)KAIOIYI0 Cpely IpHU IMPOU3BOJCTBE U HCIOJB30BAHUM XJIOPOPTAaHUYECKUX COCAMHEHUMU, a
TaK)Ke MpH YTUIU3aLUU UX 0TX0A0B. J[MOKCHHBI Ype3BhIYAITHO YCTONYHBHI B TIOYBE.

Tspkenble MeTaIbl MOCTYMAIOT B MOYBY, KaK OT MPOMBIIIJICHHBIX NPEIIPUITHI, TaK U OT
paboThI TpaHCIIOPTA.

3. Kakoea onacnocms paouoakmuenozo 3azpaznenusn?

[Tonanas B OKpyKaroIyIo Cpeay, paIuOHYyKIUIbI JETKO MUTPUPYIOT B HEHl, HAKAIIIUBAIOTCS
B BEpXHEM cJioe MouYBbl. 13 MouBHI 4epe3 pacTeHHs OHM MOMAJal0T B OPraHU3Mbl KUBOTHBIX U
yenoBeka. O0yanas MOBOJBHO JJIUTENBHBIM MEPHOJOM IMOIypacajga, pagdoHyKIUAbI CTAHOBSITCS
HMCTOYHUKOM OOJY4EHHUS B €70 OpraHu3Me.

JUis  pavOHYKIMJOB XapakTepHO a-, (-, Y- M HeHTpoHHOe wu3nydyeHue. Ilpuuem
HauOOJIBIIYIO ONTACHOCTH MPEJICTABIAIOT Y- U HEUTPOHHOE U3IIyYeHUs, KOTOpble 001a1al0T BBICOKOH
MIPOHMKAIOIIEH CIMOCOOHOCTRIO M 00ycnaBIMBalOT oOliee JyyeBoe mnopaxeHue. Kpome Toro,
PaAMoOaKTUBHOE U3IYyYEHHUE TOPAKAET MPEXKIE BCEIO MOJIOJBIE, NENAIUECS KIETKH, B T.4. TIOJIOBBIE,
BBI3bIBAs MYyTallM1 U BPOKJIEHHBIE YPOJICTBA y TIOTOMCTBA.

B 00nydyeHHBIX (uUTOIIEHO3aX BBHINAJAIOT Hauboyiee pPagMOUYyBCTBUTEIbHbIE pacTEHUS,
CHIDKAETCS KOJIMYECTBO PACTEHUH U 3amachl (PUTOMACCHl HA €IMHUIIE TUIOIIAIH.

4.Yem onacuo 3azpazHenue nOYGbl MANCETBIMU Memaniamu?

3arps3HeHre TSDKEIBIMH METaUIaMH OY€Hb OINACHO, TaK KaK OHM Ype3BBIYaWHO Cl1abo
YIAISIOTCS U3 MOYBBI OT JIECATKOB JIO ThICSY JIET. B mouBe TspKenble METaulbl IPETEpPIEBAOT
pa3IuyYHbIE XMMHUYECKUE IPEBPALLEHUS, B PE3YJIbTaTe€ KOTOPBIX MX TOKCHMYHOCTb 3HAYUTEIBHO



MeHsieTcsi. Hanbonee omacHbl MOABMKHBIE (POPMBI TSDKETBIX METAUIOB, KOTOPBIE MO MHUIIEBBHIM
I[ETSIM TIOTIAIAI0T B )KMBBIC OPTaHU3MBI.

B Mukpomo3ax 3T MeTaibl HEOOXOIUMBI PACTCHHSIM M JIPYTMM >KUBBIM OpPraHu3MaM, TaK
KaK OHU WIPAIOT BAXHYIO pOJIb B OOMEHHBIX mporeccaXx. OIHAKO, B BBICOKHX KOHIICHTPAIUIX
TSDKEIJIBIE METAIUIBl 3arpsI3HSIOT MOYBBI M DKOCHCTEMBI B 11EI0M. TOKCHUYECKOE JEUCTBHUE TSIKEIBIX
METaJJIOB MPOSBIISIETCS CIAEAYIOIIUM 00pazoM:

-TIpSIMOE JICUCTBUE — OJIOKHPYETCS KaTAIUTUIECKOE JICHCTBUE (DePMEHTA;

-KOCBEHHOE JICHCTBHE — MIEPEBOJI MUTATEIILHBIX BEIICCTB B HEJIOCTYITHOE COCTOSTHHE.

5.Kaxoebl memoowvl 60pb0bl C 3a2pA3HEHUEM NOYEHL MANHCETBIMU Memaniamu?

MeTo 161 60pBOBI ¢ 3arpsI3HEHUEM TTOYBBI TSHKESIBIMA METAJUIAMUA MOTYT OBITh (DU3UYCCKUMH,
XUMHYECKUMHU U OMOJIOTUICCKUMH.

VYBenuueHne KHCIOTHOCTH TIOYBBI TOBBIMIAET BO3MOYKHOCTH 3arpsS3HEHUS €€ TSDKEITBIMU
MetaymiaMu. [1o3TOMy BHECEHHWE OpPraHMYECKUX BEIISCTB W TJIMHBI, M3BECTKOBAHUE B KAKOH - TO
Mepe ToOMOraroT B 00ph0Oe ¢ 3arps3HEHUEM;

[ToceB, ckammBaHWE W yIAICHHE C TIOBEPXHOCTH TOYBBI HEKOTOPBIX PACTCHU, HampuMep
KJIeBepa, CYIMIECTBEHHO CHIDKAST KOHIICHTPAIIMIO TSDKEIBIX METaUIoB B TouBe. K ToMy ke JTaHHBII
CII0CO0 SIBJISICTCS COBEPIIICHHO KOJIOTUIHBIM;

OuncTka METOJIOM IIPOMBIBKM MOYBBI pacTBopamu u3 ITAB wim pactBopamu copeprkaniue
CWJIbHBIE OKUCIIUTEIN — AKTUBHBIN KHUCIOPO/I, XJIOPCOICPIKAIINE COSAMHECHHUS, a TAKKE MIEITOTHBIE
pactBopsl. Ilpu BblmienaunBaHuM cojepxkaHue TsoKenablx MmeTtaiioB (Zn, Pb, Cd, Ni, Cu, As)
cHIKaeTcs Ha 85 - 95 %;

OnekTpoGU3MIecknii METOJ OYUCTKH — WCIOJB3yeTCsS Ui yOAICHHUS W3 IOYBBI
He(TenmpoIyKTOB, (PEHOTOB U XJIOPCOAEPKANTUX YTIEBOAOPOA0B. B 0ocHOBE MeToMa NEKUT P heKT
AIIEKTPOJIN3a BOJBI MIPU MPOXOKICHUH IEKTPUUECKOTO TOKA Yepe3 MOYBY;

TepMuueckuii MeTOJ OUYMUCTKH - METOJ NPUMEHSETCS ISl OCBOOOXKJEHUS TOYBBI OT
He(TEenpoyKTOB, Macel, OEH3WHA, OT HEKOTOPBIX I[BETHBIX METAJIOB, OT raJIOT€HOCOIEPKAIINX U
OPraHWYECKHUX COEIMHEHMI. BOCCTAaHOBUTH CBOMCTBA IMOYBBI MOCJIE TAKOTO BO3ACUCTBUS MOXKHO
no0aBJIeHHEM KOMITOCTA UJIM MUHEPAJIbHBIX yI00pEHMil;

B HekoTopeix 0c000 TXKENBIX CiIydasX TpeOyeTcsi MOJHOE CHSATHE MOYBEHHOTO CIOSl U
3aMEHa €ro HOBBIM.

6. Kax nonaoaiom e ammocghepy azomucmoie cOeOUHEHUA, KAKOBO UX 6IUAHUE HA
pacmenun?

A30THUCTBIE COEIMHEHHUs MOMaNalT B aTMocdepy MpH BbICOKOTEMIEPATypHOM TOPEHUU
(NO), korma obOpasyeTcst OKCHJ a30Ta, OKHCISISACH OH mpeBpamaercs B auokcuz azora (NO.).
[lonagas B pacTeHHs] B HE3HAUUTEIbHBIX KOJMYECTBAX, TUOKCUJ a30Ta CTHUMYJIHUPYET IpoIecc
dboTocuHTe3a, cuHTe3 OenkoB. Biiouasce B MeTaboiaM3M, a30T y4acTBYeT B IOCTPOCHUU
aMUHOKHUCIIOT U OenkoB. OmHako, oOpasyroomuecs MPU aCCUMUIISIUU OKCHJIOB a30Ta HUTPUTHI
Ype3BhIYAHO TOKCUYHBI M HMHTUOMPYIOT XOJ (PU3MOJOTHYECKHX IMpoleccoB. B  HEKOTOpBIX
pacTeHMsIX B pe3yJbTaTe 3arpsA3HEHUsS OKCHJIAMHU a30Ta o0pa3yeTcss aMMMaK, MOBPEXIAAIONINN
kineTku. IlornomieHHbI AMOKCHI a30Ta HaKalJIUBaeTCs B TKaHAX pacTeHuil (okosno 65% ot
MOCTYIUICHHUS).

BOnu3u HMCTOYHMKOB OKCHJIOB a30Ta PACTEHHs] CHIIBHO TMOBPEXKIAIOTCS, YTO CHHXKAeT
MPOJIYKTUBHOCTh arpodKocHucTeM. Bu3yalbHO TOpakeHHe a30THUCTHIMU COCTUHEHHSIMH MOHO
HaOM0aTh B BUJIE TEMHBIX HEKPOTHYECKUX IMATEH Ha JMCThIX, MEAOKHIKOBOM HEKPO3€e, MPU ITOM
CHIDKAIOTCSI TEMITBI pOCTa, MPOAYKTUBHOCTH (DOTOCHHTE3a, YCTOMUMBOCTh K BPEAUTEISIM, OOJIC3HSIM,
cTpeccam.

7.Kakue oOecmpykmuenvle uU3ZMEHEHUA NPOUCX00AM 6 Clle0cmeue 3azpa3HeHus
ouocgepvr?

3arpsi3HeHHEM SIBIISIETCSl HEOIAronmpusTHOE U3MEHEHHUE OKPY)KAIOIIEH Cpe/ibl, BOSHHUKIIIEE B
pe3ynbTaTe 4YeIOBEYEeCKON AESITeNbHOCTH, MPU ATOM H3MEHSIIOTCS paclpeesieHue MPHUXOIsIle
SHEPrUH, YPOBEHb paguaIiy, (U3NKO-XUMHUECKHUE CBOWCTBA OKPYKAIOIMIEH Cpelbl U YCIOBUS
CYIIIECTBOBAHHUS KUBBIX OPTaHU3MOB.



3arpsi3HeHrne 00yCIaBIMBACT HEOOPATUMOE Pa3pyIICHHE SKOJOTHYECKUX CHCTEM, MOTEPIO
IUIOJIOPOJIHBIX 3€Mellb, CHHKEHHUE MPOJAYKTUBHOCTH KaK 3KOCHCTEM, TaK U OMOCQephl B LEIOM,
MpSMO WJIM KOCBEHHO YXYAIIaeT (U3MYECKOE M MOPATbHOE COCTOSHHE 4eloBeKa. BHeapeHue B
OKOCUCTEMBI  UYXEPOJHBIX BEIISCTB  HAPYIIAeT JBOJIOIMOHHO  CIOXKUBIIMICSI  PEXKUM
IKOJIOTHYECKUX (PAKTOPOB, HAPYIIAET OOMEHHBIC M IMPOJYKIIMOHHBIE MPOIIECCHI B OMOTEOICHO3E,
MIPUBOJIS €T0 K JCTPAalliu.

8.Kakoevl ocnosHble 3azpaznumenu ammocghepnozo 6o3oyxa?

Jyis aTMOCepHOTO BO3/TyXa XapaKTEPHBI CIICTYIOIIHNE 3arpsI3HUTEIIH

-TaJIOTEHCOJICPIKAIINE COCAMHCHUS, HCTOYHUKOM KOTOPBIX SIBJIISIFOTCS XHMHYECKas U
XOJIOIUJIbHAS OTPACITh,

-MeTaJUTMYeCKasl MMbUIb, KOTOpas MOomagacT B atMochepy ¢ MPEeAnpUsSTHI METAJUTypruu U
TOPHOTOOBIBAIOIICH MPOMBIINIEHHOCTH,

-yTJIEBOJIOPOIBI MIOCTYHAIOT OT TEIUIOBOM SHEPTreTHKH, TPAHCIIOPTA,

- razoo0pasubie okucibl (CO2, SOz, NO, NO») coenuHssich ¢ Biaroii arMocheps! BBITIAIal0T
Ha 3€MJTI0 KHCJIOTHBIMM JIOXKIIMH

Crnemyer y4ecTh, YTO 3arpsA3HUTENH, TMOTAB B OJHY MNPUPOIHYIO CpEeAy, MHUTPHPYIOT B
npyryto, u obparHo. Tak, HanpuMep, 3arpsA3HUTEIb, MOMaB B atMochepy, MPOHUKAET B TIOYBY, a
OTTyJla B PacTCHHsI W >KHBOTHBIX, KpOME TOTO, W3 IOYBBI 3arpsS3HUTENb MHTPHPYET B BOJY, B
JOHHBIE OTJIONKEHHSI, ppI0y. C MIIOM MOYKET BHOBb BO3BPATUTHLCS B TIOUBY.

9. Kakoeo enuanue 2a3onwlieswvix 3azpA3HeHUIl HA pAcmumesibHble OP2aHu3mvl?

[TpoyKThl TeXHOTeHe3a, 0COOSHHO Ta30IbLUIEBEIC BEIOPOCHI, BO3JCHCTBYIOT MPEXKJIE BCETO
Ha aBTOTPO(HOE 3BEHO arpoOHOreoneH03a — Ha KyJIbTUBHPYEMbIE pacTeHHs. Pa3muyaror BUIUMBIC
MOBPEKICHUS PACTEHUI U HEBUIUMbIE BO3JICUCTBUSA 3arPSI3HEHU .

K BUIMMBIM HM3MEHEHUSM PACTCHHHA B PE3yJbTAaTe 3arpsA3HCHHs] OTHOCATCS: OCAXKICHUE
3arpsi3HUTENS (CaKH, 30JIbI, IIEMEHTHOW IIbUIM, OKCHJA JKelie3a W T.J.) Ha YacTAX PaCTCHHUM
0COOEGHHO Ha IIEPOXOBATHIX, TOKPBITHIX BOJIOCKAMH, KIEHKHX WA BJIQXHBIX; MPUIUIIAHUC
MMacCUBHOW MbUTA (10 0Opa30BaHMS KOPKH B ONPEICICHHBIX YCIOBHUSX); MPUIUNIAHUE TOKCUYHOU
MIBUTH, COJAEPIKaIEH TsDKEJTbIe METAJIIBI WJTH JKeJie30; HEKpo3, B pesynbrare BozaeicTeus SOz, HF,
SiFs, SOz, HCI u3menenue 11seTa, 05KOrM Ha JHCThAX M XBOE; HEKPOTHU3AIMSA KOHYNKOB MM KpPacB
JIUCTHEB, a TAKXKE HEKPO3 MEKPEOCPHBIX MOJICH JUCTHEB MIIM BCETO JIMCTA; BEPXYIICUHBIH HEKPO3
mioaa noxa aecrBueM HF; mpexneBpeMeHHBIN oOmaj JUCTHEB; JIEHPECCHS POCTa BAXKHEHUIIIHNX
YacTell pacTeHUs — YMEHBIIIEHUE TUIOIIAJN JUCTOBOM MOBEPXHOCTH, a CJIEIOBATEIHLHO CHIDKCHUE
MPOAYKTUBHOCTH aCCHMIUISILIAN M BCETO PACTCHHS B IIEJIOM.

K HeBUAMMBIM BO3IEHCTBHAM 3arps3HEHUS OTHOCATCSA: PE3KHME H3MEHEHUs B OOMeHe
BEILIECTB PACTCHUMN, CTPYKTYPHBIC U3MEHEHHUS BHYTPH KJIETOK, MOTJIOIICHUE OTIEIbHBIMH YaCTIMHU
pacTeHMii M HAaKOIUJICHHE BHYTPU PACTEHMI Tra3000pa3sHBIX M TBEPIABIX KOMIOHEHTOB BPEIHBIX
BEIIECTB.

CreneHp BO3JICWCTBUS 3arps3HSIONIMX BEIIECTB HAa PACTEHHUS 3aBHCHUT OT HMX BHAA H
KOHIICHTPAIIUHM, BPEMEHH BO3JICHCTBUS, TOJCPAHTHOCTH PACTECHUN K JAHHHBIM 3arps3HUTEISIM, a
TaKke oT (PeHOJOornYecKoi (ha3bl pa3BUTHS PACTCHHUS.

10. Kakue uzmenenus npoucxooam 6 npupooOHvlX U azpoIKoJa02UYECKUX CUCHEeMAX npu
MexXHOZeHHOM 8030eticmeuu?

Kak mpuponnble, Tak U arpodKOJIOTUYECKUE CUCTEMBI, SBISSACH YacThIO OMOTEXHOC)EpHI,
WCIBITHIBAIOT MOCTOSIHHOE TEXHOTEHHOE Bo3zeiicTBUe. B pesynbrare 3arps3HEHHs] B SKOCHCTEMAax
HapyIIalOTCS  TPOLECChl  SHEProoOMEHa, CHUXKAETCS NPOAYKTUBHOCTH UM YCTOMYHMBOCTH
BO3JIENBIBAEMBIX KYJIbTYp. B palioHaX HCTOYHMKOB WHTEHCHUBHOTO Ta30IbUICBOTO 3arps3HEHUS
JOBOJIBHO YETKO BBIACISIOTCS 30HBI C Pa3IMYHOM CTEMEHBIO JErpajallii pacCTUTEILHOTO MOKPOBA.
Tak, B HeMmoCpeJACTBEHHONW OMM30CTH K MCTOYHHKY 3arps3HEHHs pacrojaraercs " TeXHOreHHas
MYCTBIHS " — TEPPUTOPUSI C OTCYTCTBUEM PACTUTEIHLHOCTH WM CUIBHOW CTENEHBIO €€ YTHEeTEHUS
PacCTUTENHHOTO MOKPOBA.

Hepenko 30Ha aKTHBHOTO 3arps3HEHUsT B pe3ylbTare Ta30MbLUIEBBIX BHEIOPOCOB
MpPOCTUpAaeTCs Ha HECKOJNBKO JIeCATKOB KuioMeTpoB. Hampumep, Bokpyr Hopuibckoro



TOPHOMETAJUTYPTUYECKOT0 KOMOMHATa PAcTUTENIbHBIA MOKPOB M IOYBEHHass OuoTa mpereprenu
3HAYUTENIbHbIE U3MEHEHUs B paanyce 60-70 KM OT UICTOYHMKA 3arps3HEHHUS.

11. Kakoeo énuanue 2azo00paznplx OKUC108 cepvl HA HCUZHEOeAMebHOCMb pacmeHui?

3arpsizHeHHe ra3o00pa3HbiMu okuciamu cepbl SOz, SOz NHpPOUCXOTUT B pe3yibTaTe
TEXHOTEHHBIX BBIOpOCOB B atMmocdepy. [lopakeHue pacTeHHi cepoil BH3YaJbHO MPOSIBISETCS B
BUJIe O€JBIX TSTEH, KOTOPBIE TOTOM OYpPEeIOT M HEKPOTHU3UPYIOTCS, a TAKXKE B BUJIE MEXOKUIKOBOTO
Hekpo3a. MHornma mopaxkeHne cepoll HE HMMEET BHIMMBIX MPOSBICHUH, OJHAKO HApyHIAOTCS
MpOIeCChl POCTa, Pa3BUTHA M OOMEHa BEUIECTB y pacTeHWi. Tak, JUOKCH] Cephl MOBPEKIACT
MeMOpaHbl TUIAKOHIOB, CHIDKAET KOJMYECTBO TPAH, BBHI3BIBAECT YTOHYEHUE CTPOMBI, T.€. HAPYIIAET
CTPYKTYpPY XJIOPOIJIACTOB, KPOME TOTO CHW)KAeTCs NPOAYKTHBHOCTH ()OTOCHHTE3a, a TaKKe
HapylIaeT pacrpeaeacHue aCCUMUIISATOB.

[Ipr BBICOKMX KOHIIEHTpAIMSIX THOKCHIA CEephl TOBPEKIAIOTCS KIETKH SIUACPMHCA H
Hapymaercss (YHKIHS YCTBHII, BCIEICTBHE YErO PACTEHHs TEPAIOT CHOCOOHOCTH COXpaHSITh U
HaKaIUIMBaTh BIIATY B KJIETKAX, CHUKAETCS 3aCyX0yCTOMYUBOCTD.

JIMoKcHa cepbl TMOBBIIIAET MPOHHUIIAEMOCTh Ul KATHOHOB KaJMs, KaJbIMS M Caxapos,
MPOUCXOIUT OTTOK MHUHEPAIILHBIX COJICH, pe3ko cHibkaeTcst PH.

VYdeHBIMH YCTaHOBJIEHO, YTO TPHUMEPHO JIBE TPETH TUOKCHIA CEPhl NMPOHUKHYB B JIUCTHS
pacTeHus MPEeBPaMAlOTCs B CEPHYIO KHCIIOTY, & OJHA TPETh JIe3aKTUBU3UPYETCs, IpeoOpa3ysich B
KJIeTKaXx B CBOOOJHBIC CEpOCOACpKANINEe AMHUHOKHUCIOTH (IIMCTEWH, TIYyTaTHOH, METHOHUWH).
@durotokcuunbie KoHUeHTparmu SOz I pa3IUYHBIX PACTEHWH HEOJWHAKOBBI, HO IS
GOMNBITMHCTBA PAcTeHMit OHU cocTaBmsoT 50-90 Mkr/m°. Kaprodens crnocoben 6e3 3HAUHTETHHBIX
W3MCHECHH BhIIep)KUBaTh KoHIIeHTpanuu SOz B Bo3ayxe 10 250 MKT/M°.

12. Kaxkoeo eénusanue ghmopcooeprcawyux 3azpaznumeneii Ha pacmenusn?

dTopcoaepKalue 3arpsa3HUTENIN 0OYeHb pa3HO0Opa3Hbl. OHU MOTYT OBITh Ta3000pa3HBIMH:
HF, SiFs, H2SiF;, CFe, a Taxke TBepAbpIMH dacTuiiamu u aspososssmu: NaFs, CaFz, NazAlFs,
Na,SiFs. ®oHOBOE conepxkanue GTopa B aTMOC(HEPHOM BO3TyXe arpodKOCHCTEM cocTapmseT 1%¥10
Mr/M. DTOPUCTBIE COCTMHEHUS SIBISIOTCS OMACHBIMU TOKCHKAaHTAMH JUIS C.X. PACTEHUH, TaK Kak
OHM 00JIaJIal0T BBICOKOM XMMHUYECKOM akTHBHOCTBHIO. CoenuHeHHs! (pTopa BCTYHAIOT B PEAKIMH C
OpraHMYECKUMHU U HEOPTaHWYECKUMHU KOMIIOHEHTaMH MOYBBL. B pe3ynbTare U3MEHSIOTCS (GU3UKO-
XMUMHYECKHE CBOMCTBA MOYBBI, CHIXKAETCS €€ ILJI0I0POIUe.

[lonagas B pacTteHus GTop HE BKIIOYAEeTCSd B OOMEH BEIECTB, a HAKAIJIMBAETCS B HUX B
KOJIMYECTBAX, OMACHBIX JUIsl 3I0pPOBbS JKMBOTHBIX M 4YellOBeKa. TOKCHYecKHe CBoOicTBa (ropa
MPOSIBJISIIOTCS TIPH COJIEP)KAaHUM €ro B TKaHax Oosiee 1,5-2,0 mr/kr. BusyaibHO MOBpekXIcHUE
(dbTOpOoM TMpOSBISIETCS B BHJAE KPaeBOro U BEPXYIIEUHOTO Hekposa. TokcuuHOCTh (ropa ass
pacTeHuii 3aBUCUT Kak OT (opMbl (GTOPCOJEPKAIEr0 COSIUHEHUS, €r0 KOHIICHTPAIUH, BPEMEHU
BO3JICHCTBUS, BHJAa M BO3pacTa PAaCTCHH M MX YYBCTBUTEJIBHOCTH, TaK U OT OOECIEUEeHHOCTH
AJIEMEHTAaMU MHUHEPAJIbHOTO THUTAHMS, IOJICBOM BJIArOEMKOCTH M TeMIlepaTypbl Bozayxa. Ecnu
nanHas (opma ¢GTOopa TOKCHMYHA AJS ONPEICIICHHOTO BHJA PACTEHMM, TO JUCTbS MPHOOpPETAIOT
KpacHOBAaTO-KOPUYHEBHIN 1[BET. B TKaHIX HEKOTOPBIX pacTeHH coeAnHEeHUs (GTopa OIOKUPYIOTCS
AJUTIOMUHKMEM, 00pa3yst ycToiunBbie KoMIiekchl Al-F, cHMxas TOKCHYHOCTH 3THX 3JIEMEHTOB
(xormyaTHUK, 4Yail). DTop, HAKAMIMBAsACh B PACTCHHUAX, CHUXKAET COJEp)KaHuEe XIopoduiia,
MHTEHCUBHOCTh (DOTOCHHTE3a, CHHTE3 OENKOB, KPOME TOTO YCHUIMBAETCS JAbIXaHWE, MOJaBISETCS
aKTUBHOCTH (PUTOTOPMOHOB, B pe3ynbTare cBsi3biBaHus Ca, Mn, Mg, HapyiaeTcss MHHEpaiIbHOE
nuTaHue. B KOHEYHOM cueTe CHWXKAETCS MPOIYKTUBHOCTh PACTEHUH, YXY/IIAeTCs KadeCTBO
ypokasi.

Bo u3bexxaHne HETaTUBHOTO BO3JEHCTBUS C.X. paCTEHUs ClIeyeT BhIpAIIUBaTh He Onrnke 3
KM OT HCTOYHMKA 3arpsi3HeHus (TOpOM, 3€pHOBBIE KYyIbTYphl cienyeT ompbickuBaTh 0,1%
pPacTBOpPOM KaJIbIIMEBOM CENUTPHI 3 pa3a B TCUCHUE BETETaIUH.

13. Kaxosa knaccugurkauyusa 3acpazuaruwux @Gakmopos no QuuKo-xumuuecKkum
napamempam?



[To ¢u3MKO-XMMHUYECKMM MapamMeTpaM 3arps3Hsone (akTopsl MOApA3ACSAIOTCS Ha
MEXaHWYECKUE, (PU3NYCCKUE (PHEPreTUYECKHE), XUMUYCCKUE, OMOJIOTHYECKHE U 3CTETUYCCKHIA
Bpe.

MexaHnuecKie 3arpsa3HEHHsT — 3TO YaCTUYKH MBI B aTMocdepe, TBEpIble YacTHLBI U
pa3auyYHbIE PEAMETHI B BOJIE U ITOYBE.

XUMHUYECKUE 3arpsi3HEHHsT — O3TO pa3iMyHble Tra3o00pa3Hble, JKUAKHE W TBEpPIbIC
XUMHMUYECKHE DJEMEHThl U  COCAUHEHMs, [ONaJalolMe B  OKPYXKAaloIlyld Cpeay U
B3aMMO/ICHCTBYIOIIUE C €€ KOMIIOHEHTAMH.

dwusnueckue (IHEPreTHUECKHUE) 3arpsi3HUTEIN — 3TO [IyM, BUOpPAIlUH, YIBTPO3BYK, TEIUIO,
BUJMIMBIE, HHPPAKPACHBIC U YIBTPO(UOJIETOBBIC U3ITYIEHUS, SIIEKTPOMArHUTHBIE TIOJIS, PaHallns.

buonoruueckue 3arpsi3HUTENIM — 3TO pa3JIMYHbIE BUAbBl OPraHW3MOB, B TOM YHCIE
BBIBEJICHHBIX YEJIOBEKOM, IPUUYUHSIIOIINE BPEJ EMY CaMOMY WJIM JKUBOH MPUPOJIE.

DcTeTHUeCcKUii Bpe] — HapyllleHue IPUPOIHBIX JIaHIIa(TOB U nei3axeil, ypdaHuzauus.

14.Kakoewt nocneocmeus HapyuieHus 4e108€KOM O0CHOBHBIX NPUHUUNOE €CIeCHEeHHO20
ycmpoiicmea ouocgepot?

VY4yeHble cleaylomuUM 00pa3oM O0XapaKTepU30Bajdd HapyIIEHHWE YEeJIOBEKOM OCHOBHBIX
MIPUHIIATIOB €CTECTBEHHOTO YCTPOKCTBa OMochepsl:

1. B mpuposne conmHeuHas 3HEpPrust aKKyMyJIUpYyeTCs 3€JI€HBIMU PpAacTEHUSIMU B BHJIE
OpraHMYECKOTO BEIIECTBA, MEPEXOTUT M3 PACCEIHHOTO COCTOSIHUS B KOHLIEHTPUPOBAHHOE, YacTh
9TOM PHEPruM pacxoayeTcs XUBBIMH OpraHM3MaMH Ha Ipolecchl MeTabosnM3Ma, paccenBaercs,
Jpyras d4acTh (3amacaercs) COXpaHSeTCs B MHOTOJIETHUX (uToneHo3ax. YenmoBek HapyliaeT
CIIOXUBIINICA OanaHc >Hepruu. J[oObIBasg M CKWrasi SJHEPropecypchl OH MEPEBOJUT SHEPTHUIO U3
KOHLIEHTPUPOBAHHOTO COCTOSIHMSI B paccessHHoe. llpu 3TomM paspymaroTcss MOuBbI, T'HOHET
PacCTUTENTBLHOCTD, 3arPSI3HACTCS OKpYXaroliasi cpeia, HeoOpaTUMO U3MEHSIOTCS SKOCUCTEMBI.

2. B mpupone BemectBa OHOC(Epbl  HCIOJB3YIOTCS  YPE3BBIYAHO  SKOHOMHO.
buoreoxumuueckre HUKIbBI OMOTEHHBIX 3JIEMEHTOB HE MPUBOJAAT K HAKOTUIEHUIO OTXOJ0B. YenoBek
HCIIOJIb3YeT BemecTBa Ouocepsl kpaitHe HedhHEKTUBHO, 00pa3yeTcss OrpoMHasi Macca OTXOJOB,
MHOTHE U3 KOTOPbIX TOKCHYHBIL. JIumb 1-2% nepBHUYHOIO ChIpbs HCMOJIB3YETCS B KPYrOBOPOTAX, a
98-99% naer B OTXOIEL.

3. B ecTecTBEHHBIX MPHUPOAHBIX YCIOBUAX Oyiarojapsi pa3iMYHBIM B3aWMOOTHOILIEHUSM
MEXAYy MHOroo0OpasueM BHIOB B OHMOTe€OlEHO3€ CIOXKUIOCH OHOJOTHYECKOE paBHOBECHE.
Hctpebnenre dYenoBEKOM OTIENbHBIX BHJIOB JKHUBBIX OPraHM3MOB TMPUBOAUT K CHIDKEHUIO
YCTOWYMBOCTH SKOCUCTEM U OHOchepsl B LIEIOM.

4. JleaTenpbHOCTh YEJOBEKAa INpHUBEla K HAPYIICHUIO MOMYISIUOHHOW CTaOMIBHOCTH.
3HAUUTENBHO BO3POCIIO KOJUYECTBO COMYTCTBYIOIIMX YEIOBEKY BHIOB: KPBIC, MBILICH, TapaKaHOB,
KoIlIeK, cobak u T.4. B To jxe BpeMs YUCIEHHOCTh APYrUX MOMYNISLHNA Pe3KO COKpallaeTcs, HHOTAa
710 YTPpO3bI MOJHOTO Hcye3HoBeHUs (MopcKue MPOMBICIIOBBIE dKUBOTHBIC, Y CYpHUICKUI TUTP U IIp.).

5. Xo3siicTBeHHAas AESITENbHOCTh YeJOBEeKa PE3KO M3MEHHIIA MapaMeTphbl HKOJIOTHUYECKUX
(dakTopoB. MHOTHE BUJIBI KUBBIX OPraHU3MOB HE MOTYT MPUCHOCOOUTHCS K TaKUM OBICTPBIM
W3MEHEHUSM U TIOTU0aloT.

15. Kaxosvt omauuus ouomexuocghepor om ouocghepor?

buotexnocgepa — 310 001acTh Hallel IIAHETHI, B KOTOPOH CYIIECTBYIOT KHBOE BEIIECTBO
U CO3/IaHHBIE YEJIOBEKOM YpOaHO-TEeXHHUUECKHE OOBEKTHI U I'/Ie MPOSBIIAIOTCS UX B3aUMOJICICTBHE U
BIMSIHME Ha BHEIIHIO cpelqy. buorexHocdepa B ominune OT Ouochepbl He SBISIOTCS
CaMOYIPABIAIONICHCS OpPraHU30BAaHHON CHCTEMOH, OHAa CIOXKHBIH KOHIJIOMEpaT MHOXKECTBa
MOJICUCTEM, KOTOpPBIMH YHpaBisieT 4yeraoBek. [Io cpaBHEHHIO ¢ HPUPOJHBIMH CHUCTEMaMH 3TH
MOJICUCTEMBI HE aKKyMYJIHUPYIOT, a PACcXOJYIOT 3HEpruto, duomaccy u kuciaopon ouocdepsl. Ilo
naHHbIM B.A. KoBJibl, IpHpoIHBIE SKOCUCTEMBI MTOJHOCTBIO 3aMEIIeHbl TEXHOT€HHBIMU CUCTEMaMU
Ha 25-30% cymu. Ilpm 5TOM OpraHM4eckoro B3aUMOACHUCTBUS Mexay Ouocdepoil u
o6uoTexHochepoil He MPOMCXOIUT, MOCKOJBKY TEXHOT'€HHbIE CHUCTEMbI XOTS M PacIlOJIOKEHBI B
o6uocdepe, HO OHM He O00NANAIOT TeMHU (YHKUUSMU M CBOWCTBAMH, KOTOPbIE XapaKTE€PHbBI UL
MPUPOJHBIX dKOocHcTeM. Tak, TeXHOTreHHble (YHKIIMOHAIbHbIE 00pa30BaHUsl MOTYT CYIIECTBOBAThH



JUIIb TIPU MCTIOJIE30BAHUU YHEPTHH U OMOMACCHI, HAKATUTMBACMBIX aBTOTPO(HBIMU 3KOCHUCTEMAaMK
ouocepsl, MOITOMY TEXHOTEHHBIC CHCTEMBI Pa3pyIIal0T MPHUPOJHBIE aBTOTPO(HBIC SKOCUCTEMEI,
3aMelnas ux B MPOCTPAHCTBE.

Kak wu3BecTHO, Onaromapsi €CTECTBEHHOMY KPYTOBOPOTY BEIIECTB, JKHBOE BEIIECTBO
o6uocdepsl 001aaeT CBOMCTBOM HKOJOTHUECKOTO camoobecneueHus. A npu (pyHKIMOHUPOBAHUU
onoTexHochepsl KpyroBOpOT OHMOTCHOB HapylIaeTcs, T.K. HEKOTOPHIE BEIIECTBA OMOTHYECKOTO
MIPOUCXOXKACHUS, U3BATHIC U3 OMochepsl, He BO3BPAMIAIOTCS B HEE B IIPUTOTHOM Il BKIFOUCHUS B
KpyroBopoT Bujae. Takum o0pa3oM, B TPHPOJHON cpejie MOSBISICTCS HEAOCTAaTOK BEUIECTB,
HEOOXOIUMBIX JIJISl TOCTOSTHHOTO CAMOBO300HOBJICHUS KHBOTO BEIIECTBA.

16. Kaxoea mokcuunocmo msaxcensix memannoe?

TsoKenble METAITBI — 3TO0 XUMHYECKHE SIEMEHTHI, HMEIOIIHE TIOTHOCTh 6onee 5 r/cm®. Tlo
CTCTICHH TOKCUYHOCTH HX JISTAT Ha 3 KJiacca:

1.0c060 TOKCHYHBIE: KaAMUH, MBIIIBSK, PTYTh, CBUHEII, CEJICH, IIMHK.

2. Tokcuunsie: 60p, K0OATBT, Me/Ib, MOJTMOICH, HUKEITh, CYPbMa, XpOM.

3.CrnaboTokcuuHble: Oapwii, BaHa Ui, BOJIb(paM, MapraHell, CTPOHIINH.

B MuKpom03ax 3TH MeTauibl HEOOXO UMbl PACTCHHSIM M JIPYTHM JKUBBIM OpraHu3MaM, TaKk
KaK OHU WTPAIOT BaXHYIO POJIb B OOMEHHBIX mporeccaXx. OJHAKO, B BBICOKHX KOHIICHTPAIHASIX
TSDKEJBIE METAILIBI 3arpsI3HSAIOT TOYBBI M OKOCHUCTEMBI B IeJIoM. ONacHOCTh TSOKEIBIX METAJIIOB
3aKJIFOYAETCS B TOM, YTO OHH TUIOXO BBIBOJATCS W3 OpPraHW3Ma, HAKAIIMBaOTCS B HeM. OHU MOTYT
00pa30BBIBATh OYCHb TOKCHYHBIC COCTUHEHHS, JIETKO MEPEXOAST W3 OJHON Cpeibl B JPYIyIO, HE
pasnararorcs. [Ipy 3TOM OHHM BBI3BIBAIOT TSDKEICHITME 3a00JICBaHUS, IMPHUBOJANINE YacTO K
HEOOpaTHMBIM TIOCTICICTBUSIM.

17.Yem onacno npegviuienue gepxmezo nopoz2a Xo03aicmeeHHON eMKOCmU IKOCUCmem U
ouocghepvr?

EcrecTBenHbIle 3KOCHUCTEMBI M OMOcdepa B LEJIOM 00JIaAl0T MPEACIbHON X035HCTBEHHON
€MKOCTBIO, TPEBBIIICHUE BEPXHETO IMOpOra 3TOM €MKOCTHM HApylIaeT YCTOWYMBOCTH OMOTHI U
OKpyXKaroled cpeapl. Ecnm ke mpenen Xo3sMCTBEHHOM €MKOCTH HE IMPEBBINIACTCS, TO 3E€MHbIC
9KOCUCTEeMBI, corjacHo npuHuuny Jle Illarense, BoccTaHaBIMBAIOTCS, COXpaHsS YCTOWYHBOCTb.
CriocoOHOCTh BOCCTAHOBJIEHHUSI 3aMETHO Pa3IMYaeTcs MO MPUPOIAHBIM 30HAM B 3aBUCUMOCTU OT
MIPOIyKTUBHOCTH OMOTHI (B MYCTHIHSIX — HAUMEHbIIAs, B JiecaX — HauOoJIbIIas);

[IpeBpillieHUE BEpPXHEro0 MOpOra XO3SHUCTBEHHOW €MKOCTH TPUBOJUT K Pa3MbIKaHUIO
KpYrOBOPOTOB OHMOI€HOB, IPEBPALLlEHUI0 caMOil OWMOTBHI B HCTOYHUK 3arps3HeHus (BbIOpOC
JTMOKCHIA YIiiepoja, pacCTBOPUMBIX COeIUHEHMI a3oTa u ochopa) u aepopmanun okpyaroei
Cpebl.

Hapymenuss oxpyxatomieit cpenbl BEAyT K M3MEHEHHIO SKOJOTHYECKMX HHII, a
CJIEIOBATENILHO K paciiagy reHOMOB W MCUE3HOBEHUIO MHOTHX BHJIOB OpraHu3MoB. He uckitodeHo,
YTO TOJOOHBI MEXaHH3M JACWCTBYeT M OTHOCHTENBHO YEJIOBEKa, KOTOPBIA pa3pyllaeT CBOIO
HKOJIOTHUECKYIO HUIIY, 3aTPS3HSIET €€ OTXOJaMH XO3SHCTBEHHOM NeSTeIbHOCTH.

I'maBHas 3ajaya 4YenmoBEYECTBA COCTOMT B TOM, YTOOBI COXpPaHUTh U BOCCTAHOBUTH
€CTECTBEHHBIE COOOIIECTBA OPTaHM3MOB B TaKHUX MacliTabax, KOTOpPbIE MO3BOJSAT BEPHYTHCS B
MpeieNbl X03sICTBEHHON eMKOCTH Orochepsl B LIEIOM.

18. Kaxoebl ucmounuxu 3azpsa3nenue noue6vl, C6A3AHHbBIE C CE1bCKOXO3AUCH 6EHHbIM
npouzeoocmeom?

3arpsi3HeHHWE TIOYBBI CPEACTBAMU XHUMHM3AIMHM CEJIBCKOTO XO3SHCTBA MPOUCXOJUT TMPHU
HECOOTIOACHUH HOPM HMX BHECEHUS, PEriiaMeHTOB, HEMPABUJILHOM XpaHEHHH W TPAHCIIOPTUPOBKE.
W3 mo4Bbl KCEHOOMOTHKH MOMAIAI0T B PACTSHHSI, OPraHU3M KUBOTHBIX U YEIIOBEKA, I/Ie OKA3hIBAIOT
TOKCHUYECKOE, KOHIIEPOTE€HHOE 1 MyTareHHOE JICHCTBHE.

broopranndeckoe 3arpsi3HeHHE TOYBBI IPOUCXOINUT MPH MOMAaHUU B HEE CTOKOB C (epM,
HEYHCTOT, TeIbMHHTOB, MATOT€HHBIX MHUKPOOPTaHM3MOB M HMX TOKCHMHOB W T. 1. CTOKH C
KUBOTHOBOJUECKUX KOMIUIEKCOB BBI3BIBAIOT HHUTPATHOE W MHUKPOOHOE 3arps3HEHHE TOYBHI,
BO3MOXHO TakKe 3arpsi3HEHHe TeJIbMHHTAMU. BhIpallieHHas Ha TaKuX IMOYBaX pacTUTEIbHas
MIPOIYKIIHS IPEACTABISET OMACHOCTh ISl 3JI0POBbS YEIIOBEKA.



19. Kakoebt ucmounuku paouoakmugnozo 3azpasnenue no4esl?

OpHMM U3 OMacHEWIINX 3arpsA3HEHUN SABJISIETCS PaJUOAKTUBHOE. PaMOHYKINIBI OMAJAI0T
B OKpYXaIOIIYIO CPENY, B TOM UUCIIE U B [IOYBY IIPU UCIIBITAHUU AJIEPHOTO OPYXKHUS, C NPEANPUATUI
aTOMHOM SHEPreTHKH, IPU 0OBIYEe YPAHOBOTO CHIPhS MJIU mepepaboTke oTpaboTaBLIETO SACPHOTO
torBa. OcoOyl0 OMacHOCTh NPEICTABISIOT KPYIHbIE paJHMallMOHHBIE aBapul B ATOMHOU
IIPOMBIIIJIEHHOCTH U siiepHON 3HepreTuke (aBapus Ha HOxxHom Ypane B 1957 r, B VilHackeiine B
Anrmun B 1957 r., Ha UepHOOBUIBCKOM aTOMHO# 3nekTpocTaHiuu B 1986 1, Ha @ykycume 2011r.).

PannoakTuBHOE 3arps3HEHME HEBO3MOXKHO II0YYBCTBOBAaTh OPraHOJIEITUYECKH, OHO
COXpaHsETCsA Ha OYEHb JUIMTENbHBIA cpok. Tak, nmepuoj moiypacnaga paaiuoOHYKIWIOB COCTaBISET
crojierus. PaanoHyKIMIpl HEBO3MOXKHO JIOKAJIM30BaTh, OHU JIETKO IepememiaTcs B Ouocdepe.
[lonanas B opraHusM >KUBBIX CYIIECTB, B TOM YMCJIE U YeJOBEKa PaJUOHYKIMJbI 00JIy4aroT €ro
U3HYTpHU.

20.Kaxkogvl pe3ynvmamsl He2AMUGHO20 AHMPONOZEHHO20 8030elicmeus HA no4gy?

Pe3ynbTaToM HEraTMBHOTO aHTPOIIOI'€HHOTO BO3ACHCTBUSI HA IOUBY SIBJISIFOTCSL:

YHUYTOKEHHE MOYBBI, NOTEPs IUIOLIAAEH IIJIOJOPOIHOMN MOYBBI B PE3yJbTaTe 3aTOIICHUS
IpU  CTPOUTENICTBE TUAPOIHEPIETUUYECKUX COOPYKEHUH, CTPOUTEIBCTBO MPOMBIIIIEHHBIX
MPEANPUSTHI, HACEIEHHBIX TYHKTOB, TOPOT U T.1I.

HcTotienne no4Bsl — CHUKEHHE TIOYBEHHOTO TUIOOPOHS, TO €CTh CHH)KEHUE COJIEpHKAHUS
rymyca, MUHEpaJIbHBIX 3JIEMEHTOB.

Pa3pyiienne noyBsl B pe3yabTaTe BOJHOW U BETPOBOW 3pO3UU (CMBIB IIJIOJJOPOJHOTO CIIOS,
oOpa3oBaHHe OBpParoB MU.T.I1.).

3arpsi3HeHWE TIOYBbl  PA3JIMYHBIMU  BEUIECTBAMM  (XMMHYECKOE, OHOOpraHHuYecKoe,
pPaIroOaKTUBHOE).

21. Kakoeo 3nauenue 6epmuKyibmypol u 00x#coesblx uepeeil 6 ououenose?

BepmukynbTypa SBIsSIETCS CIIOKHBIM OHMOIEHOTUYECKHMM COOOIIECTBOM, OTpaHUYEHHBIM
OTIpe/ieieHHBIM OMOTOIMOM B COCTaBe KylabTypHoro nanamadTta. [louBenHnas Ouota mpeacraBieHa
31eCh  HECKOJbKMMH THUIAMH TIpynn  OECHO3BOHOYHBIX:  KOJOBpAaTKaMH, HEMAaTOIaMH,
SHXUTpEUJaMHU,  KOJbUAaTBIMU U JOXKIEBBIMM  4epBsAMH.  Bexaymee  3HaueHue B
O4YBO0OPa30BaTEILHOM TpOLIecCe, B MOAACPKAHUU IIOJOPOAUS MOYB UMEIOT JI0KJEBbIE YEpPBU,
OOJIBIIMHCTBO KOTOPBIX OTHOCHTCA K cemeictBy sromOpunua (Lumbricidae), oObeauHstomemy
okoJy10 180 BUIOB.

JlokeBble YepBH — ATO caMble KpYyIHbIE OOMTaTeNu MOYB cpeau Oecrno3BoHOUHBIX. Ha ux
JIOJII0 MIPUXOJUTCS HE MEHEee MOJIOBHHBI Beel OroMacchl mouBbl. Tak, B jiecax YepBU COCTaBISIOT
50-72% Bcelt mouBeHHO# Onomacchl. CpelHU pa3mep JOKIEBOTO YEpBs B HAILIEH 30HE COCTaBIISET
9-13 cmM, a Ha KaBkaze oOuTaroT 4epBH JUIMHOMU 110 45 cM. Uem OoJbIlie JOXKIEBBIX YepBei oOuTaer
B [I0YBE, TEM OHA IUIOAOPOIHEE, OOTraue ryMyCcOM.

JloxkeBbie 4epBU CIOCOOCTBYIOT MEPEMEIIMBAHUIO U PA3PBIXJICHUIO MOYBbI, HAKOIUJICHHUIO
OpPraHMYECKUX BEIIECTB, 00pa3yllIUX T'yMYC, yIy4IIalOT BOJHO-BO3YIIHBbIE CBOMCTBA MOYBBI,
YCUITUBAIOT MPOLIECCHI TyMYCcO00pa3oBaHusl, HUITpUGUKALUN U aMMOHHU(UKALIUH.

22. Kakoea mexHnonozus nonyyenus ouozymyca?

JloxxneBbix — yepBed  (JMOMOpHULIMI)  KYJIBTUBHPYIOT HA  [OYBaX CO  CPEIHUM
rPaHYJIOMETPUYECKUM COCTaBOM, HEMPUTOJHBI JJIs1 UX KYIbTUBUPOBAHUS MECUAHBIE U TIIMHUCTHIC
MOYBBI, a TaK)K€ KHUCIbIE M 3acOJieHHble. Peakuus MOYBEeHHOTO pacTBopa PH — omTtumanbHa
HEUTpanmpHas WK clabokucnas. YepBH BIArodroOMBBI U YMEPEHHO TEIIONtoOuBhEl. Tak, amns
nuTaHus tydie Temneparypa 20-25°C, a 11 pasmHoxkenus 12-17°C.

KynpTuBHpOBaHHME  HOXKIEBBIX UYEpBEW MO3BOJISIET  IMOJy4aTb  BBICOKOKAYECTBEHHOE
opranudeckoe ynoOpeHue - "Ouorymyc". Buorymyc — 3TO KOMKOBAaTO€ MHUKpPOTpaHYyIspHOE
BEIIECTBO KOPUYHEBATO-CEPOTO IIBETA C 3allaxOM 3€MJIM. BHOTyMycC COIEpAKHUT B ONTUMAIbHOM
COOTHOILIEHUH BCE€ HEOOXOAMMBIE Ul pacTeHUil muTaTenbHbIE BemecTBa: rymyca 18%, obuiero
azota 2.2% , dochopa — 2.6%, kanus-2.7%, Bce HEOOXOAUMBIE MUKPOAJIEMEHTHI U OUOJIOTHUECKU
aKTUBHBIE BellecTBa — (DEPMEHTHI, BUTAMUHBI, TOPMOHBI, ayKCUHBI, T€TEPOAYKCUHBI U T.1. Peakius
cpenst pH=6.8-7.4.



3aJlaHuil JUIsl OLEHKU COPMHUPOBAHHOCTU KOMIIETEHIIMH Ha 0a30BOM YPOBHE IO BCEM MOJIYIISIM,
BXOJSIIMM B CTPYKTYpy JUCLHUILIMHBI 33 CEMECTP, II0 HTOraM KOTOPOrO CTYAEHT HMeEET

4 IOPAJOK MPOBEJIEHUA IOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAIIIA

dopma IpPOMEKYTOYHON aTTECTALNU IO JUCLUILIMHE 3auen.

HOBTOpHaH MPOMCIKYTOYHAA aTTCCTAllMd 110 AWCHUINUIMHE ITPOBOJUTCA C HMCIIOJIB30BAHUCM

AKaJICMUYCCKYIO 3aJOJIPKCHHOCTD.

OneHouHble MaTrepuajbl M CpeacrBa AJisd TIPOBEACHUA HOBTOpHOﬁ HpOMe)l(yTOqHOﬁ

arrecranmun

BOIIPOCHI K 3Q4€TY.

1.9konorust Kak HayKa.

2. MeTo1bI KOJIOTHYECKUX HCCIIeIOBAHNN

3.ITonsTHE OKpYXKAIOMIas cpea, COCTAB.

4.9xonoruueckre (HakTopbl, X KJIacCUPUKAIHS.

5.0011e 3aKOHOMEPHOCTH JCHCTBUS SKOJOTUUECKHUX (PaKTOPOB HA )KMUBBIC OPTaHU3MBI.
6.B3anmo telicTBHE YKOJIOTHIECKUEX (PaKTOPOB.

7.Anmantanusi OpraHU3MOB K cpeJie OOUTaHUS

8.ITomynsuu Kak BHJIOBBIC TPYIITUPOBKH, OCHOBHBIC XapaKTEPUCTUKH.

9.ITousaTre 0 OMOreoIeH03€e, KOMIIOHEHTHBIA COCTAB M CBOMCTBA

10

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

. Konuenmus skocucremsl, CTabUIBHOCTD U TOMEOCTA3.

buocdepa rinodanpHas sxocucTeMa 3eMIIH.

ATpOIIeHO3bI KaK HCKYCCTBEHHBIE SKOCUCTEMBI, XapaKTepUCTUKA U CBOIICTBA.
[TonsiTHe U KIaccUpUKAIUSI TPUPOIHBIX PECYPCOB, PECYPCHBIN LUKIL.
OcCHOBHBIE PKOJIOTUYECKUE TPOOIEMBI COBPEMEHHOCTH.

OCHOBHBIE BU/IbI aHTPOTIOTE€HHBIX BO3JICHCTBUH.
Oxpana okpy>Karolieil IpUpoIHOM Cpeibl, OCHOBHBIEC TPUHIIUIIBI
Knaccudukanus 3arpsi3HeHUH OKPYKAIOIIECH CpeIbl

DKOJOTHYECKUI MOHUTOPHUHT U YIIPaBIEHHUE KAYECTBOM OKPYXKAIOIIEH cpebl.

CaHuTapHO-TUTHEHMYECKOE HOPMUPOBAHUE OKPYXKAIOIICH Cpebl.

bazoBbie mpaBoBbIE HOPMBI IPUPOIOTIOTH30BAHHUSL.

3akoH P® « O0 oxpaHe OKpYKaOIIECH CPeIbIy.

Bonansie pecypcsl. CrcreMa oXpaHbl BOI.

PactuTenbHbIit MUp, SKOJOTHYECKHE 0COOEHHOCTH, aHTPOTIOT€HHBIE U3MEHEHUSI.
’KuBoTHBIN MUp. DKOJOTHYECKHE 0COOEHHOCTH U aHTPOTIOT€HHbIE N3MEHEHHSL.
Henpa 3emnu. Dkonornueckne 0COOEHHOCTH M MEPbI IO OXPaHEe HEp.
ATMOcdepHBIi Bo31yX. DKOJIOrH4YecKre 0COOEHHOCTH U MEPHI [0 OXpaHe.
OueHka KayecTBa OKPYXarolen Cpe/bl.

ITouBeHHO-3E€MENbHBIC PECyYpPCHI. OKOJIOTHYECKHUE OCO66HHOCTI/I, AHTPOIIOTCHHBIC U3MCHCHUS.



Tabmuua 4 — Kpurepuu onieHkr c(OPMHUPOBAHHOCTH KOMITETCHIIUH

Ko v HanMeHoBaHME UHIMKATOPa
JOCTUXKEHUSI KOMIIETEHIUU (YacTH
KOMIIETEHI1H )

Kputepuu oneHuBanus copMupoBaHHOCTH
KOMIETEHIIMH (YACTH KOMITETEHIIUH)

Ha 0a30BOM YpOBHE

COOTBETCTBYET OIECHKE «YIOBICTBOPUTEIHHO
50-64% oT MakcUMaJILHOTO OajuIa

OIIK- 4.

UJI-1omk-4 - OCYIIECTBIIAET MOKCK,
noa00p ¥ TEXHUKO-DKOHOMHUYECKOE
00ocHOBaHUE BEIOOpa COBPEMEHHBIX
TEXHOJIOTUH JUIsl PELIEHUs] KOHKPETHBIX
npodecCHOHANBHBIX 3a/1ad.

NJI-20mk-4 - CIOCOOEH MTPOBOIUTH OLIEHKY
3¢ HeKTUBHOCTH U 0€30MACHOCTH BHEAPEHHBIX
TEXHOJIOTHH.

HcnbIThIBaeT TpyIHOCTH IIPU OCYILECTBIEHUN
MIOMCKa, MOJ00pE U TEXHUKO-3KOHOMHUYECKOM
000CHOBaHUM BBIOOpa COBPEMEHHBIX TEXHOIOTUH IS
pelIeHns KOHKPETHBIX MPOo(ecCHOHANBHBIX 3a/1a4.

C Tpynom criocobeH MpoBOIUTH OLIEHKY 3 (EKTUBHOCTH
1 6€30MaCHOCTH BHEJPEHHBIX TEXHOIOTHH.

K-5

N-1nxs - MASHTU(GHUIUPYET CUMITTOMBI
BO3AEHCTBUA a0MOTHUECKINX M OMOTHYECKUX
CTpeccopoB (3acyxa, 3aMOpPO3KH, 3aCOJICHHE,
(huTOnmaTOreHBI) HA CETLCKOX 035 HCTBEHHBIE
KyJIbTYPBI B KOHKPETHBIX YCIIOBHSIX CE€30HA.

W]I-21k-5 - mogOupaer onTuMalbHBIE
arpOTEXHUYECKUE TIPUEMBI, PETYIIATOPEI POCTa
WM MUKPOYI00PEHHSI-aJalITOI€HbI, HCXO/S U3
(ha3pl BereTanuy ¥ MPOTHO3UPYEMBIX PHCKOB
OKpY’Karolen cpesbl.

WJI-31k-5 - peaan3yer KOMILIEKC
OIIEPATUBHBIX MEPOIIPHUATHH I10 3aIINTE U
MOJIAeP)KKE PACTEHNH, HaIpaBJIeHHBIX Ha
MUHUMH3AIUIO TIOTEPh YPOXKas M COXpaHEeHHe
KadecTBa MPOAYKIINH B HEOIArOMPUATHBIX
YCIIOBHSIX.

C 3arpyJaHeHuEeM UACHTU(DUIIUPYET CUMITOMBI
BO3CHCTBUS A0OMOTHYECKUX U OMOTHYECKUX CTPECCOPOB
(3acyxa, 3aMOpPO3KH, 3acoJieHHe, (PUTOMATOICHBI) Ha
CeBCKOX 03U CTBEHHBIC KYIBTYPHI B KOHKPETHBIX
YCIIOBUSIX CE30HA.

C TpynoM noaoupaer ONnTHMAaJIbHEIE
arpoTEXHUYECKUE TPUEMBI, PETYIIATOPHI POCTA UITH
MHUKPOYT00pEHUS-aJalTOTSHBI, UCXOI U3 (pa3n
BEreTalliy U MPOrHO3UPYEMBIX PUCKOB OKPYXKalomIen
Cpenpl.

Peann3yer KOMIIJIEKC OnlepaTUBHBIX MEPOIIPHUSATHI
IO 3aIUTe U TMOIEP’KKE PACTEHUH, HAIIPABJICHHBIX Ha
MUHUMH3AIIIO IIOTEPh YPOXKasi M COXpaHEHNE KauecTBa
MPOAYKIIUU B HEOJIATOMPHUATHBIX YCIOBUAX, HO C
OITMOKaMH.




	Модуль 2. Антропогенное воздействие на окружающую природную среду. Агроэкосистемы, их функционирование в условиях техногенеза. Экологизация сельского хозяйства. Альтернативные системы земледелия.
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