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O01ue MoJI0KEeHu s

Lenp MeTOAMYECKMX MAaTepHaOB IO OCBOCHUIO JIUCLUIUIMHBI - 00eCHeuuTh
oOydaronieMycsi ONTHUMaJbHYI0 OpraHM3alldi0 Ipoliecca HM3yYeHUs AUCHUUIUIMHBI, a TaKke
BBITOJIHEHUSI Pa3IMYHBIX ()OPM CAMOCTOSITETILHON paboTHI.

OcBoeHME NHCUUIUIMHBI OCYIIECTBIISIETCS HAa ayJUTOPHBIX 3aHATHUAX U B Ipolecce
CaMOCTOATENIbHOW paboThl oOywaromuxca. OCHOBHBIMH BHJAaMM ayJAWTOPHOM pPabOTHI IO
JTUCIUIUIMHE SIBJISIIOTCSA 3aHSTHUS JIEKIMOHHOTO M ceMuHapckoro Tuma. KoHkpeTHble (opmbl
ayJUTOpHOW paboThl OOydaIONIMXCSl MpEeICTaBIeHbl B y4eOHOM IUIaHE 00pa30BaTEIbHOM
IIpOrpaMMbI U B pabodux mporpammax JUCIUILINH.

W3ydenue pekoMeHIyeTcs HadaTb C O3HAKOMIJIEHHS ¢ paboueil mporpammoi
TUCIUTITUHBI (MOYJIs), €€ CTPYKTYPOU U cojiepKaHueM, (DOHIOM OIEHOYHBIX CPEJICTB.

Paboras ¢ paboueil mporpammoii, Heo0X0AUMO 0OpPaTUTh BHUMAHHUE Ha CIIEAYIOIIEE:

- HEKOTOpble pazliedbl WIA TEMbl TUCHUIUIMHBI HE pPa30MuparoTcs Ha JIeKIMIX, a
BBIHOCATCS Ha CaMOCTOATEIbHOE H3YYEHHE II0 PEKOMEHAYEMOMY IIEPEYHI0O OCHOBHOW H
JIOTIOTHUTEILHON JIUTEPATyphl U YUEOHO-METOANUECKUM pa3paboTKam;

- YCBOEHHE TEOPETHYECKUX MOJOXKEHUH, METOIUK, PACUCTHBIX (OPMYJ, BXOAALIMX B
CaMOCTOSITENILHO ~ M3y4YaeMble  TeMbl  JUCHMIUIMHBI,  HEOOXOAMMO  CaMOCTOSITENBHO
KOHTPOJIMPOBATH C MTOMOLIbIO BOIIPOCOB ISl CAMOKOHTPOJIS;

- COJep’KaHUE TEeM, BBIHECEHHBIX Ha CaMOCTOSTEIbHOE H3Yy4YEeHHE, B 005S3aTeIbHOM
MOpPSAIKE BXOJUT COCTaBHOM YAacTbIO B TEMBI TEKYIIEr0 KOHTPOJS U IPOMEXKYTOUHOU
aTTecTaluy.

Kaxnas pabouass mporpamMma MO JUCIMIIMHE CONPOBOXKIAIOTCS METOJHMUYECKUMHU
MaTepuagaMH 10 €€ OCBOCHHUIO.

OtnenbHbIe y4eOHO-METOIMYECKHEe Pa3paboTKH M0 JAUCHUILIUHE y4eOHbIe MTOCOOHS WU
KOHCIEKTHI JIEKIIUHA, METOIUYECKHEe PEKOMEHIAIMH IO BBIIOJHEHHIO J1a0OpaTOPHBIX padoT H
pelIeHnto 3a1a4 U T.10. pazMenieHsl B JUOC MAY.

OOyyarommmMcsi peKOMEeHIyeTcsl Moy4YuTh B 6ubanoreke MAY y4eOHylo snuteparypy,
HE00X0IMMYI0 Ul pabOoThl HA BCEX BUIAX ayJIUTOPHBIX 3aHATHH, a TAKXKE JIJIs1 CAMOCTOSITEIbHOM
paboThI O U3YUYEHUIO TUCHUTUIMHBI.

Buasl yue6HOI paboThl, CPOKHM MX BBIMOJIHEHUS, 3alNIAaHMPOBAHHBIE 10 AUCLUIUIMHE, a
TaKKe€ CHCTEMa OILICHHBAaHUSA pE3yJbTaToOB, 3a(UKCHpOBaHbl B TEXHOJIOTMYECKOM KapTe
JUCLUIINHBL:

Ta6aunna 1 -TexHonornyeckass KapTa TeKyLero KOHTPOJIsi M NPOMEKYTOYHOM aTTecTaluu
10 TUCUMIIMHE «IKOJOTH» (IPOMEKYTOUHAS aTTeCTALMS - 3a4eT) ouHas popma

3a4eTHOE KOJIHYECTBO I'padux
Ne KoHTpo/bHBIE TOYKH 0aJuI0B MPOXO0KICHUA
min | max (Hexesiu caayum)

Tekyummii KOHTPOJIb

1. | Ilocemenue u paboTta Ha JEKIUAX (6 JCKIIHH) | 6 | 18 | ITo pacniucanuio

Hert noceuenunii — 0 0auios, Kaxkaas JeKuus — 3 Oayuia

2. | IlpakTuueckue 3aHsATHUS/CEMUHAPDI | 48 | 66 | ITo pacniucanuto

O0ayoB. BeimosHenue 3 1 MeHee MpakTHIeCKuX padoT — () 6amioB.

3. | KontponsHas pabora | 6 | 16 | 14 nenens

BbimosiHeHHEe KOHTPOJIbHOM pabOThI Ha «YAOBIECTBOPUTEIBHOY - 6 OAJTOB, Ha «Xxopomioy - 11
0aI0B, Ha KOTJIMYHO» - 16 0aJIoB.

HNTOI'O 3a paboTy B cemecTpe | min-60 | max-100 |

Brimonnenue 6 nmpaktuueckux paboT B CPOK - 66 0aIoB; BBHITOJHEHHE 6 TPAKTUYECKUX padoT
He B cpok- 48 OamnoB. Kaxnas mpaktuyeckas pabora B cpok — 11 GamnoB, He B cpok — 8




HpOMe)KyTO‘lHaﬂ ATTECTAllUA «3aYeT»

Ecmu O6yanOIHHﬁCH Ha6paJ1 3a4ETHOE KOJNYECTBO OAJIJIOB COIJIACHO YCTAHOBJICHHOMY JIHUAIla30HY I10
JUCHUINIMHC, TO OH CYHUMTACTCA aTTCCTOBAHHBIM

| ATOTOBBIE BAJLJIbI IO JUCUUIJIMHE | min—60 | max- 100 |

PaGora mo u3yueHWIO AMCHMILIMHBI JOJDKHA HOCHTHh CHCTEMaTHYecKwil xapaktep. s
YCHEIIHOT0 YCBOEHMSI TEOPETUUECKOI0 MaTepuaia Mo mnpeajgaraéMoil JTUCIUILUIMHE HE0OX0AUMO
pPEryJsSipHO TOCelIaTh JIEKIUW, AaKTHBHO padoTaTh Ha Y4YEeOHBIX 3aHSATHUSX, BBIMOIHSITH
MMCbMEHHBIE PaOOTHI MO 3aJlaHUI0 TPEToJaBaTess, MEPEUNTHIBATh JICKIIMOHHBIN MaTepual,
3HAYUTENbHOE BHUMAHUE yIETISATh CAMOCTOATEILHOMY H3yUEHUIO AUCIUILTHHBL.

BaxHpIM yCJIOBHEM YCHEIIHOTO OCBOEHHWS IUCUUIUIMHBI SBISETCS CO3/IaHUE CaMHUM
00y4JamuMcsl CUCTEMbl TMPABUJIBHOW OpraHM3allK TPyJa, MO3BOJISIONICH paclpeneanuTh
y4eOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C KAJICHIAPHBIM YICOHBIM IPaQKOM.

1. MeToauuecKkue PE€KOMEHIAUU ITPH paﬁoTe Ha 3aHATUAX JICKIITMOHHOI'0 THIIA

K 3aHATHSM J1eKIMOHHOrO0 THNA OTHOCSTCS JIGKIMM U UHbIE y4deOHbIE 3aHATHUSA,
npeaycMaTpuBaroliye NPeuMyIIeCTBEHHYIO epeiady yueOHoW HHPOPMAaLMK MPEToAaBaTeNIeM.

Jlexuus npeacTaBiseT co00M MOCIeI0BATENBHOE N3I0KEHHUE IPENoJaBaTeIeM yu4eOHOro
MaTepuanga, KakK IPaBWIO, TEOPETHUYECKOro xapakrtepa. Llenp JIEKIMOHHOIO 3aHATHS —
OpraHu3aiys LejeHapaBIeHHON T03HABATENBHOM AEATEIbHOCTU 00y4aroIuXcs 110 OBJIAJECHUIO
POTpaMMHBIM MaTepHaoM y4eOHOM JUCIUIUINHBL.

B psge cinyuaeB sekiusi BBIIOJIHSAET (YHKIUIO OCHOBHOTO MCTOYHMKA HMH(pOpManuu,
Harpumep, Ipu OTCYTCTBUU YY€OHMKOB M Y4eOHBIX MOCOOMIi; B cilydae, KOI/la HOBbIE HayYHbIE
JTaHHBIE TIO TOM WM MHOM TeME He HAlllJIM OTPAKEHUS B yUeOHMKAX; OT/EIbHBIC PA3/I€IIbl U TEMbI
OUYEHb CJIOXKHBIE JUI CAMOCTOSATENILHOTO U3yUeHHsI 00yUYarOIMMUCS.

B xozne npoBeneHust 3aHATUIN JEKIIMOHHOTO TUIIA HEOOXOIMMO BECTH KOHCIIEKTUPOBAaHUE
M3JIaraeMoro MpenoiaBaTeaeM MaTepuaia.

Haunbonee TouHO M moApOOHO B XOJ€ JIEKLIUH 3alUCBIBAIOTCS CIEAYIOIINE ACHEKThI:
Ha3BaHUE JIEKIMH; IJIaH; UCTOYHUKU MH(DOPMAIUK [0 TeMe; MOHATHSI, ONpeaesIeHHs; OCHOBHbIE
(GOopMyJIbl; CXEMbI; MPUHIUIIBL, METO/IbI; 3aKOHBI; TUIIOTE3bl; OLICHKH; BBIBOJBI U MPAKTHUYECKHE
PEKOMEHIALIUN.

KoHcnekr - 3To He TOouHas 3amuch TEKCTa JIEKIMH, a 3allCh CMbICIA, CYyTH Y4eOHOI
uHpopmanuu. KoHcnekT numercs JUisl MOCIEAYIOLIEro YTeHHUsS W 3TO 3HA4YMT, 4TO (OPMBI
3allUCH CJIEAYeT JeNaTh TAKUMH, YTOOBI MX MOXKHO OBUIO JIETKO M OBICTPO MPOYHUTATH CITYCTS
HekoTopoe BpeMs. KoHcmeKkT nomkeH obieryarb NOHUMAaHHWE W 3allOMHHAaHUE Y4eOHOM
UHPOpPMALINH.

Pexomenayercss 3amaBaTh JIEKTOPY YTOYHSIOIIME BOINPOCHI C MLEJIbIO  YIIyOsIeHUs
TEOPETHUYECKUX TMOJOKEHUM, pa3pelieHuss NMPOTHUBOPEUYMBBIX cuTyauuid. [Ipm moaroroske k
3aHATHSM CEMUHApCKOTO THIA, MOXKHO J0pabaThiBaTh CBOM KOHCHEKT JIEKLUH, JAeias B HEM
COOTBETCTBYIOIIME 3allUCH W3 M3YYEHHOW JMTEpaTyphl, yKa3aHHOM B pabouell mporpamme
JUCLUIUINHBI.

Temaruka ekuuii 1aetcs B paboyei mporpaMme JUCHUTUINHBL

2. MeToauuecKkue PeKOMEHIAIUHU MO0 TIOATOTOBKE M paﬁoTe Ha NPaAKTHYCCKHUX
3AHATHUAX

IIpakTnyeckoe 3aHsATMEe - HTO (¢opMa oOpraHM3auuu ydeOHOro Impolecca,
IIpeJIoJIaratoiias BHIIOJHEHUE CTYA€HTaMU 10 33[JaHUI0 U MO pyKOBOJCTBOM IPEINOaBaTeNs
OJHOW MM HECKOJbKHX IpakTHYeCKUX paboT. M ecnum Ha JEKUMH OCHOBHOE BHHUMAaHHE
CTYJIEHTOB COCPEJI0TOYMBAETCS HA Pa3bsICHEHUN TEOPUU KOHKPETHON y4eOHOM AMCUMILINHBI, TO
NPaKTUYECKUE 3aHATHUA CIyXaT JUlsl oOyueHHsl MeToJaM ee NMpHUMeHEeHHs. [ JaBHON MX Lenbio
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SBIIIETCS. YCBOGHHWE METOJa HCIOJIb30BAaHUS TEOPHH, MPUOOPETEHHE MPAKTHUYECKUX YMEHUH,
HEOOXOAMUMBIX ISl U3yYCHUSI TIOCTEAYIOIINX JUCITUTIINH.

[ToaroToBKy K IMPakTUYECKOMY 3aHATHUIO JIy4Yllle HAYMHATH CPa3y K€ IOCJE JICKUHUU T10
JIAHHOW TeMe WJIM KOHCYJIbTAIluu TmpenogaBaTessi. Heobxogumo momo0parh JIUTEpaTypy,
KOTOpasi peKOMEH I0OBaHa JJIsl MOATOTOBKH K 3aHATHUIO M TIPOCMOTPETH ee. JItobas TeopeTrudeckast
mpo0Jsema Ao KHA OBITh OCMBICIICHA CTYJACHTOM C TOUYKH 3PEHUS €€ CBSI3U C PEaTbHOU KU3HBIO U
BO3MOHOCTBIO peJIM3allMi Ha IIPAKTHKE.

eab0 NMpakTHYeCKUX 3aHATHI SABJAETCH 3aKPEIUICHUE TEOPETHUYECKUX 3HAHUU M
HABBIKOB CAMOCTOSITENILHOW paboOThI, TMOJYYCHHBIX B TMpolecce OOy4YeHHs 10 JaHHOMN
JTUCITUILINHE.

3agaum NpaKTHYEeCKUX 3aAHATHIA:

1. BeipaboTaTh HaBBIKH 10 MPAKTHIECKOMY HCTIOIB30BAHUIO 3HAHUN B 00JIaCTH OXpPaHbI
Tpyaa.

2. Pa3BUTh y CTYIEHTOB HaBBIKM CaMOCTOSITENIbHOM paboThl C y4eOHUKOM,
3aKOHO/IATeIbHBIMU, TIOJJ3aKOHHBIMHA Y HOPMATUBHBIMU aKTaMHU, YMEHHE pab0TaTh B KOMaH/IE.

MHNPAKTUYECKOE 3AHSITHUE Nel
«Tpoduueckas cTpyKTypa SKOCUCTEM»

MeToanyeckue yKasaHus
1. BcraBbTe B TEKCT MPOMYLIEHHBIE CIIOBA!
CooO1u1ecTBO OpraHU3MOB pa3HbIX BUJOB, TECHO B3aMMOCBSI3aHHBIX MEXIy CO00H H

HaCeJIIoMKX OoJiee WM MEeHEee OJJHOPOAHBIN Y4acTOK, Ha3bIBACTCS 1). B ero

COCTaB BXOJST: PACTECHHUs], )KUBOTHBIE, 2), 3). CoBOKYMHOCTh

OpPraHU3MOB U KOMIIOHEHTOB HEKUBOW MPHUPOJbI, OOBEIUHEHHBIX KPYTrOBOPOTOM BEILIECTB U

IIOTOKOM JHEPIMM B E€IUHBIM INPUPOJIHBIA KOMIUIEKC, HA3bIBACTCS 4) wiu
3).

2. 3amoaHuTe IMPOITYCKNU HAa3BAHUAMU (I)YHKI_II/IOHEU'IBHBIX rpynil 5KOCHUCTEMbI U HApPCTB
KUBBIX CYIICCTB.
OpF AHU3MBI, HOTpGGJ'I}IIOH_[I/Ie OpraHn4YCCKOC BCHICCTBO U HepepaGaTLIBaromHe €ro B HOBEIC

(hopMBI, Ha3BIBAIOTCS 1). OHM TpeicTaBICHB B OCHOBHOM BHJIaMH, OTHOCSITITIMCS K

2) mupy. OpraHu3msbl, MOTPEOISIONINE OPTaHUYECKOE BEIIECTBO U IMOJHOCTHIO
pasziaraioue €ero J0 MHUHEPAIbHBIX COCIUHEHUH, Ha3bIBAIOTCS 3). Onm
MPEACTABIEHBI BUJAMH, OTHOCSIIIUMUCS K 4). OpranusMebl, KOTOpbIE TOTPEOIIIOT
MHUHEPAIbHBIE COCIUHEHUS M, UCIIOJIb3Yys BHEIIHIOI SHEPTUI0, CUHTE3UPYIOT OPTraHHYECKHE
BEILIECTBA, HAa3BIBAIOTCS 5). OHu TpencTaBiIeHBl B OCHOBHOM BHIaMH,
OTHOCSIIIIUMHUCS K 6) Mupy.

3. IlonbepuTe K KaKJOMy OpraHM3My Ha pHCyHKe 1, K Kakoi (yHKIMOHAJIBHOM TrpyIme
(MM rpymnamM) 5KOCUCTEMbl OH OTHOCUTCS.



Pucynoxk 1
4. TTokaXuTe CTPEIKaMU THIIEBBIC CBS3H MEXITy W300paKCHHBIMH Ha PUCYHKE 2 BHJIAMHU
JKUBOTHBIX U PACTEHUI OMOIIEHO3a TYH/IPHI.
BeimumuiTe (o pucyHKy) BHIBI, OTHOCSIIHAECS K:
a) MPOJyIEeHTaM
0) KOHCYME@HTaM TEePBOTO MOPsIIKa
B) KOHCYMEHTaM BTOPOTO WJIM TPETHETO MOPSIIKA

Pucynok 2
5. Bpimmmmre Ha3zBaHUS JKUBOTHBIX, KOTOPBIX MOKHO OTHCCTH K KOHCYMCHTaM IICPBOIO
MOpsI/IKa:
Kopogsa, neB, am€0a, mayk, BOJK, 3asll, MBIIIb, 3eJIEHBI Ky3HEUHK, SCTPEO, TYCh, JIUCHUIIA,
IIyKa, aHTWJIONA, rajifoka, CTemHas yeperiaxa, BUHOTpaaHas YJIUTKA, AeTb(UH, KOJIOPaICKH
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YK, ObIUMH IIeTIeHb, TYCEHUIA KaIyCTHOW OCNSTHKH, OeNbIii MeIBeqb, Mmueia, KPOBOCOCYIIUI
KOMap, CTpeKo3a, si0JIoHEeBas IUI00KOpKa, TIIs, cepasi aKyJia.

6. BcraBbTe NpONyIIEHHBIE CIOBA.
Psanpl, B KOTOpPBIX KaKIbIM MpEeAbIAYIIUA OpPraHU3M CIYXUT MHUIIEH MOCIEAYIOIIEMY,
Ha3BIBAIOT 1). OTnenpHBIC 3BEHBS LIETICH MUTAHMS HA3bIBAIOT 2).

7. TlokaxxuTe CTpeiIKaMu IMUIIEBbIE CBSI3U MEXAY M300paKEHHBIMU Ha PUCYHKE 3 BUAAMHU
YKUBOTHBIX U PaCTeHUN OMOIIEHO3a CTEIH.

Boinummure (o pucyHKY) BHJIbI, OTHOCSIIHECS K:

a) mpojayleHTam; 0) KOHCYMEHTaM MEePBOro U BTOPOTO MOPSIIKA.

(e

/A
o 1@-;'.--.!«1 LY Ml

Pucynok 3

INPAKTUYECKOE 3AHSTHE Ne2
«/emorpaduueckas cTpykrypa nomyssiuii. OCHOBHbIE 3aKOHOMEPHOCTH POCTa MOIYJISILIMI

MeTtoauyeckue yKazaHusi

B u3HU 1106010 )KHBOTO CYIIECTBA OOMIBIIYIO POJIh UTPAIOT OTHOILICHHUS C JPYTUMHU
MPEJCTaBUTEISIMU COOCTBEHHOTO BUIa. OTHOMIECHHS ATH OCYIICCTBIISIIOTCS B HONYAAYUSAX.
«[Tomymtoc» MO-TaTbIHU — «HAPOA», K B TOYHOM MEPEBOJIE CIOBO «IOMYJISAIUI) 03HAYAET
HaceJeHue BUa Ha Kakoi-muoo tepputopun. [lo onpenenenuto C.C. llIBapua, nonynayus — 310
AIIEMEHTapHAas TPYNITUPOBKA OPTaHU3MOB OIPEAICTICHHOT0 BUA, 00IaaroIasi BCeMU
HEOOXOAMMBIMH YCIIOBUSIMU TSI TIOJACP>KAHUS CBOCH YHUCICHHOCTH HEOOO3PHMO JTUTEIIHEHOE
BpEMSI B TIOCTOSIHHO MEHSIOIINXCS YCIOBUSIX CPEJIbI.

CooTHoreHne oco0ei pa3Horo MoJIa WK Pa3HOTO BO3pacTa — IMOKA3aTeNN CHIPYKMYpbl
nonynayuu. CTpyKTypa — 3TO COOTHOIIIEHUE YacTeil B M000ii cucteme. [Tomynsnuu MOKHO
CPaBHUBATh U IO PACIIPEEIICHUIO OCOOEH B IPOCTPAHCTBE, T. €. IO UX MPOCTPAHCTBEHHOU
CTPYKType, U 110 APYTUM Ipu3HakaMm. Bce 3Tu npusHaku — konudecTBeHHbIe. ClieoBaTeabHo,
MOMMYJIAIUU XapaKTCPU3YIOTCA MPEKAC BCETO0 KOJIUMYCCTBECHHBIMU ITOKA3aTCIISIMU. BC}ISI
HAOIOIEHUS 32 OTJEIBHBIMU MOMYJISALIUIMU, HEOOXOANMO YMETh YUUTHIBATh U PACCUUTHIBATS,
OLICHUBATH U IMPOTrHO3UPOBATH UX YHCIICHHOCTD.

Omnucanue MOJIOBOTO U BO3PACTHOTO COCTaBa MOMYJISIIINI Ha3bIBAIOT democpagueti
(«meMocy — Hapo, HaceleHue, «rpad)0» — IMHIITY, OMHUCHIBAIO).



AHau3 BO3pacTHOIO U MOJIOBOT'O COCTaBa MOMYJIALUN — HE00X0AUMOE yCIOBUE IS
MIPOTHO3a YUCIIEHHOCTH T€X BUJIOB, KOTOPbIE Mbl UCIOJIb3YyEM B TUKON MPUPOJE, PA3BOIUM UITH C
KOTOPBIMH OOpeMcs B CETbCKOM U JIECHOM XO35HCTBE, B pbIOHOM MIPOMBICIIE, B OMOJIOTHYECKUX
TEXHOJIOTHSIX.

AHanu3 BO3pacTHOM CTPYKTYpPBI NOIYJISILMN YEJIOBEKA — HACEJIEHUS TOPOJIOB, ITOCEIKOB,
JIepeBeHb — KpaliHe HE0OXO0AUM, IOTOMY YTO C 3TUM CBSA3aHO IUIAHWPOBAHUE CTPOUTENHCTBA
IIKOJ, JETCKUX CaJ0B, OOJBHUIL, JOMOB ISl IPECTAPEIIbIX U JPYTUX COLUANBHBIX YUPEXKICHHH,
a TaKKe pacueT paboyux MECT M COCTaBJIEHHE OOIINX NEPCIEKTUB Pa3BUTHS JAHHOTO paiioHa.

Konmponvnoe 3adanue
1. Hawepture mnupamuasl BO3PACTOB IO NPHUBEACHHBIM HWXKE JaHHbIM. CpaBHUTE
BO3PACTHYIO CTPYKTYpPY MOMYJISALUI Tpecku B bapeH1ieBoM Mope 1o BbIIOBY pbI0 B KoHIE 1950-x
u koH1e 1980-x rr. CnenaiiTe BEIBOI O COCTOSIHUH TOMYJISIIIAN B TOT U APYTOM MEPUOJIBIL.

Bospact phi6 B rofax YJ10B Tpecku B MJIH. 3K3EMILISIPOB
50-e roael 80-e roarl
Ot 3 110 6 42 246
Or6 1011 179 134
Or 1l no 16 37 1
Ot 16 o 20 2 0
2. Ha ogHOM HU3 y4yacTKOB pAacTE€HUS KOPMOBOTO 3J1aKa — TIOJIEBUIIBI TOHKOW —

pacrpenesuIuch M0 BO3PACTHOMY COCTOSTHHIO CJIEIyIOIIUM 00pa3oM: MPOPOCTKH —73, MOJIOIbIE —
9, B3pocable oaoHocAmue — 16, ctapeie — 2. Uepes yeTbIpe rojla BO3paCTHOM COCTaB MOJIEBULIBI
Ha 3TOM ke ydactke Obul coorBerctBenHo 0, 3, 30, 60. HaueptuTe mupaMuisl BO3pacTOB U
cenaiTe BBIBOJ O TOM, KaK M3MEHUJIACh MOMYJISALHUS 32 3TOT NEPUO.

3. B HmxHeM TedeHMH peku JIEHbI caMKM oceTpa MPUCTYNarT K pa3MHOKeHuIo B 12-14
neT nipu cpeanert amuue tena 70 cm. HambGomnee crapeie ocobu gokuBaroT 10 50 jeT, BeC Ux —
okoiio 13 kr. Ha pexe Anjman camku oceTpa HauMHarOT MeTaTh MKpY B 10-12 net npu cpenHeit
mHe Tena 58 cm. CambiM cTapsiM ocoOsiMm He Oosee 21 roma. IlpombicioBas mepa, T.e.
MUHHMAJIBHBIN pa3Mep 0coOei, pa3pelieHHbIX K OTJIOBY, COCTaBisieT 62 cM. YTo mpou3ouer ¢
AJJAHCKOW W JICHCKOM MOMYJSALMSAMU OcCeTpa 4epe3 15 mer, eciim B pe3ysibTaTe MHTEHCHUBHOMN
00bIYM OYAyT BBUIABIMBATH BCE 0COOM, KpYIHEE 3TUX pa3MepoB?

OcHOBHbIE 3aKOHOMEPHOCTH POCTA MOIYJIsI LIt
PaccmoTpuM ocHOBHBIE, HanOOJI€e YacTO UCIOIb3yEMBIE AJISl ONTUCAHUS POCTA MOy
3aKOHOMEPHOCTH, KAaKOBBIMH SBIISIOTCS TUIIEPOOINYEcKast, IKCIIOHEHIINAIbHAs, j-00pa3Has 1
JorucTuyeckas (s-oopasHas).
1. TI'mnepOonuyeckunii poct. B 3ToM cilyyae OuHaAMHKa MOMYJISLMU OIHCHIBAETCS
ypaBHEHHEM

dn/dt = an’,
Yl €r0 pellleHHe UMEET BH/I
Im=a(t —u), (1)
WIn
n=1/a{t —1i),

/1€ 71 — YUCIEHHOCTb MOIYJISIIUH,

{* - MOMEHT BPEMEHH, IIPH KOTOPOM YHMCIEHHOCTD MOIYJIALMHA CTAHOBUTCS PABHON OECKOHEUHO
OOJIBIIION BETUYHHE;

@ — KOHCTAaHTA.

['unepbonuueckuid  pPOCT  OMMCHIBAET  B3PBIBOMOJOOHOE  YBEJIMYEHHE YHUCJIEHHOCTH
HapooHacenenus. [lapaMeTpbl runepOOIHYECKON KPUBOH M 0COOEHHO MHTEPECHAs BEMYMHA ¢
MOTYT OBITh OMPEJENICHbI C MOMOLIBIO JIMHEWHOTO COOTHOIIEHUS (1) Mo JaHHBIM O X0Jie pocTa
YHCICHHOCTHU MOMYJISIMA METOAOM HAUMEHBIIUX KBAaPAaTOB WIH IpadUuecKy.

2. DKCHOHEHIHAJbHBIN POCT. YpaBHEHHUE, OIHUCHIBAIOIIECE H3MEHEHHUE YHCIECHHOCTH
MOMYJISILIUM, B TOM CIIy4ae UMEET BUJ]
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dn/dt =r n,
€ro peuieHue
n =n,exp (rn), (2)
WIn
Inn=Inn,+rt, 3)
311€Ch ¥ - OMOTUYECKUIN OTEHIIMAN MOMYJISLHH; 1, - HA4aIbHAsI YUCIEHHOCTbD.

151 SKCIOHEHIMAJIBHO PACTyLIe MOMYJISIMY Ba)KHOW XapaKTEPUCTUKOU SIBIIIETCS BpeMs
YABOEHUS €€ YUCIEHHOCTH — T.

T=1In2/r, (4)

C yuderom (4) BbipaxkeHue (2) MpUHUMAET BU]]

n=n, 2" (5)
rjae t/T — 9ucno yABOCHUN YUCIEHHOCTH TOIMYJISIUNH, TIPOU3OIIEIIIEE 3a Bpems £.

[TapameTppl 3KCIOHEHIMAIBHON KpPUBOM JIETKO ONPEIEISIFOTCS € IOMOIIBI0 JIMHEHHOTO
cooTHoteHus (3) rpaduuecKu WK ¢ TOMOIIBIO METO/1a HAUMEHBIIINX KBaJAPATOB.

[Ipomnecc skcmTyaTaiuu SKCIOHEHIIMAIBHO PACTYILEH MOMYJISIUU ONMUCHIBAETCSl BBEJCHUEM
B YpaBHEHHUE pOCTa MoKaszaress "MpoMbIcioBoi cmepTHOCTH" — kK,

dn/dt = (r—k) n;
n=npexp ((r—kt. (6)

B 3aBUCHMMOCTH OT COOTHOLIECHHS OMOTHYECKOIO MOTEHIIMANA 1 MPOMBICIIOBOH CMEPTHOCTHU
pa3anyaoT TPU OCHOBHBIX PEKMMA SKCIUTyaTalluy MOMYJISAUUN: MUK, CTAlMOHAPHBIA U Ha
YHUUTOXEHUE.

3. Poct ¢ orpaHuyeHueM WJM j-o0pasHblil. B 3TOM cilydyae ypaBHEHHe, OINHMCHIBAIOIICE
POCT, UMEET CIICAYIOIINN BUT

dn/dt =r (K —n), (7)
€ro pelIeHue
n=K—(K—-nyexp(-rt—ty)),
rae K — MakcumalbHO BO3MOXKHAS YUCTICHHOCTD TOMYJIALNH, T.€. EMKOCTh CPEIb OOUTAHMS.

W3 mocneaHero BBIPa)KEHUS JIETKO TMONYYHMTh CJEIyIollee JHUHEHHOE peKyppeHTHOe
COOTHOIIECHUE MEXY COCETHUMH 3HAUCHUSIMH YUCJICHHOCTU MOIYISUU, OTCTOSIIIUMH APYT OT
Jpyra BO BPEMEHHU Ha BEJIMYUHY df

n; = An ; + B, (8)
rne A = exp (-rdt), B =K (1 — exp (-rdt)).

OTcroz1a JIerko oIpeeNIUTh MapaMeTphl j-00pa3Hoi KpUBOM

r=-1Ind/dt K =B/(1—-A). 9)

Takum o0Opa3oMm, OMOTHYECKUI TOTEHIMAT U €MKOCTh Cpelbl OOUTaHUS AJIS TMOMYJISIIHH,
pacTyuiel mo TUIy pocTa C OrpaHWYEHHEM, MOTYT OBITh OIpeAeNeHbl MO JaHHBIM O €&
YUCJICHHOCTU B CMEKHbBIE€ PABHOOTCTOSIIUE APYT OT APyTra MOMEHThI BPEMEHHU.

4. JlorucTuyeckuii, Wi s-o0pa3HbIi pocT. B 3TOM cilyyae ypaBHEHHE, OMHUCHIBAIOIIEE
pOCT, UMEET BUJ

dn/dt =rn (I —n/K), (10)
€ro pelIeHue
n=K/(1+ (Kny—1) exp (-rt)).

W3 mocnenHero BBIpaKEHHMsS HAXOAMUTCS aHajgoruyHoe (8) IuHEHHOe peKyppeHTHOe
COOTHOLIEHHE, HO Ui BEJIMYWH, OOpAaTHBIX YMCICHHOCTSIM IMOMYJSIUN B CMEXHbIE MOMEHTHI
BpEMEHHU

1/my=A4 (l/n;)) + B, (11)
rne A =exp (-rdt), B=(1—-A4)/K.

C momompro BeIpaxkeHuss (11) 1Mo JaHHBIM O YHCIEHHOCTH TMOMYJISIIIAM B CMEKHBIE
PaBHOOTCTOSIIME MOMEHTHI BPEMEHH MOTYT OBITh ONpeAeNeHbl €€ OMOTHYECKUN MOTSHIMAT U
€MKOCTb cpeibl OONTaHMS.

BaxuplM BapuaHTOM JIOTUCTUYECKOTO 3aKOHA pPOCTa SBJISETCA TOT, B KOTOPOM SIBHO
YUHUTHIBAETCS 3aBUCUMOCTh CKOPOCTH POCTa MOIYJISILIUKU OT BpEMEHHU



dn/dt = (v/t) n (1 —n/K), (12)
€ro peIICHHE
n=K/(1+ (Kmny—1)exp(-rint).
OreHKa mapaMeTpoB JIOTUCTUYECKOTO 3aKOHA B ATOM CIIy4ae MOXKET OBITh OCYIIIECTBIICHA C
MOMOIIIbIO COOTHOIIEHUS Thna (11) unu Apyrum cneruanbHbIM METOIOM.
Jloructruueckast kpuBas tuna (12) ocoOEHHO XOPOIIO MPUTOAHA /I OMUCAHUS TPOIECCOB
X0/J1a pOoCTa IPEBOCTOEB I10 3a1acy, BEICOTE U JUAMETPY.
Konmponvnoe 3a0anue.
1. ITo maHHBIM O YHCIEHHOCTH MHUPOBOTO HApOJOHACEICHHS, MPUBEAEHHBIM B Tabmuie I,
MOCTPOUTH TUNIEPOOTHUECKYIO KPUBYIO, ONTUCHIBAIOITYIO ATOT POCT.
Tabnuna 1 - YucneHHOCT, MUPOBOTO HAPOIOHACETICHUS

Tog Jo H.o. 1000 1200 1400 1500 1600
MH. yen. 200 300 350 380 450 480
T'on 1700 1800 1850 1900 1910 1920
M. gen. 550 880 1200 1600 1700 1840
T'ox 1930 1940 1950 1960 1970 1980
M. gen. 2000 2260 2500 3000 3630 4380
Tog 1999 2006
MuH. ger. 6000 6500

2. Omnpenenutb BpeMsi, 32 KOTOPOE MOTOMCTBO OJHON OaKTepuu, pa3zMHOXKaoIencs
nenenneM M Becom 1072 r, mocturner Beca 3emuoro mapa — 10%® r, ecnum ogHO meneHue
IIPOUCXOIUT ¢ UHTEPBAJIOM B 20 MUH.

3. Tlomynsauus 3KCIUTyaTUPYETCsl B peKMME Ha yHHUTOkeHue. OnpenenuTsh BpeMs, 3a
KOTOPOE YUCJICHHOCTD MOMyJIAnK cokpatutcs 10 10% oT nepBoHavanpHOM (Tabnuia 2)

Tabymia 2 — BapuaHTel 3a1aHUS

BapuanTtsl i) r k
1 1000 1,0 1.3
2 860 0,8 1.0
3 10000 1.2 5.6
4 360 0,3 1,2
5 870 0,6 1,5
6 10840 1,3 2,6
7 440 0,1 0,3
8 640 0,7 1,6
9 8460 0,08 0,1
10 760 0,7 1,4

HNPAKTUYECKOE 3AHATHUE Ne3
«Bo3neiicTBue 3xoa0rnuecKkux (pakTopoB Ha JKUBbIE OpraHu3Mel. OnpeaeneHue 30Hbl
ONTUMYMa»

Teopernyeckue cBeieHHs:

DKonoruvyeckuMu (GakTopaMu SBISIOTCS DJIEMEHTBI CpE/bl, CIHOCOOHBIE OKa3bIBaTh
npsMoe BIHMSHAE Ha JKMBBIE OpPraHM3MbI (XOTS OBl HAa MPOTSDKEHUH OXHOW M3 (a3 Hx
WHAWBUAYAIbHOTO DPAa3BUTHUS), WIU YCIOBHS Cpelbl, Ha KOTOpble OpraHU3M OTBEYaeT
HpI/ICHOC06I/ITeJII>HI>IMI/I pPCaKUusAMH.

B ocHOBe B3aMMOJEHCTBUS OpPraHU3MOB U OKpYXAlOUIe HUX cpeAbl HaxOIsATCs
NPUYHHHO-CIIEICTBEHHBIEC CBs3U. OpraHn3M mojy4yaeT HHPOPMALUIO U3 OKpPYKAIOUIeH Cpelsl B
BUJIE OIPEJICJICHHBIX CUTHAJIOB, MMEIOIIMX MAaTEepHAbHYI0 MPUPOIY, U pearupyer Ha ITH
CUT'HAJIbI.
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’KuBoil opraHu3M B IPHUPOJIHBIX YCIOBHUAX OAHOBPEMEHHO IMOABEPTacTCsl BO3ACHCTBHUIO
OMOTHYECKHX M a0MOTHYeCKUX (PAKTOpPOB, TpeOyeMbIX €My B OINPEIEICHHBIX KOJIMYECTBaX
(mo3ax). Tak, pacTeHHs] HyXJalOTCS B OOJBIIMX KOJMYECTBAX BJard, MUTATENIBHBIX BEIIECTB
(a3oTa, docdopa, kamus). TpeboBaHMs K APYTHUM BEIIECTBaM, HAIIpUMED, OOPY WK MOJUOJIEHY,
ONpEACIAIOTCd HUYTOXKHBIMU KOJIMYECTBAMHM. T€M HE MeEHee, HEJOCTAaTOK WIN OTCYTCTBHE
mo00r0 BemiecTBa (KaKk Makpo - TaK M MHKPOIJIEMEHTA) OTPUIIATENIbHO CKa3bIBaeTCs Ha
COCTOSIHUU OpraHu3Ma, Ja)Ke €CIIM BCE OCTalIbHbIE MPUCYTCTBYIOT B TPEOyEeMbIX KOJMYECTBaX.

B coorBercTBMM C 3aKOHOM MHUHHUMYMa, YCTAHOBJIEHHBIM HeMeUKHM Yy4deHbM [O.
JInbuxom, pocT pacTeHUH OTrpaHUUYMBAETCS IJIEMEHTOM, TpeOyemas KOHIIEHTpPAaIlUs KOTOPOro
muHuManbHa. 0. JInbux onpenenusn, 4to pa3BUTHE PACTEHUS WIH €r0 COCTOSIHUE 3aBUCAT HE OT
T€X XUMUYECKUX DJIEMEHTOB (MM BEIIECTB), KOTOPBIE NMPUCYTCTBYIOT B MOYBE B JOCTATOYHBIX
KOJIMYECTBAX, a OT T€X, KOTOPBIX HE XBaTaeT. 3aKOH MUHUMYMa (OpPMYJIUPYETCS CIeIyIOIINM
00pa3oM: eewyecmeom, npUCymcmeylouum 6 MUHUMYMe, YNPAGIAEmcs ypodlcal, onpeoensencs
€20 8eNUYUHA U CIMAOUTTLHOCMb 80 8PEMEHU.

BrocnencTBuu 3akOH MUHMMyMa CTajl TPAaKTOBaThcs OoJjiee IIMPOKO, M B HACTOSIIEe
BpeMsl MOSIBWIOCH MOHATHE "TUMHUTHUpYIOIIMNA (akTop". DKosornyeckuit (axkTop sBIsSETCS
JUMUTHPYIOIIMM, €CIM OH OTCYTCTBYET, HAxXOJUTCS HWXKE KPUTHYECKOIO YPOBHA WIN
MIPEBOCXOUT MaKCHUMaJIbHBIM ypoBeHb. [loHsTHE "nmumutupyromuili ¢gaxtop" NPUMEHUMO HE
TOJIbKO K HEOOXOIMMBIM JJISl dKU3HH OPTaHU3MOB >JIEMEHTaM, Kak cuuTai JInbux, HO U KO BCeM
HKOJIOTUYECKUM D3JIEMEHTaM U YCJIOBMSM, IPUYEM 3TO B PAaBHOM Mepe OTHOCHUTCA Kak K HUX
BEPXHHUM, TaK W HIKHMM IpenenaMm. Tak, y KaXJoro >HBOTO OpPraHu3Ma B OTHOLICHHH
Pa3IMYHBIX SKOJIOTMYECKUX (DAKTOPOB CYUIECTBYIOT Tpedesibl BbIHOCJAMBOCTH, MEXKIY
KOTOPBIMH HAaXOJUTCS 30HA TOJIEPAHTHOCTH. ToJIepaHTHOCTD - CHOCOOHOCTH JKUBOTO OpraHU3Ma
MEPEHOCUTHh OTKJIOHEHMS IKOJIOTUYECKUX (AaKTOPOB OT ONTHUMAIbHBIX 3HAYEHHH. DTO MOHSATHE
ucnonb3oBan B. endopa B popMmynnpoBke 3aKoHa BHIHOCIMBOCTH (3aKOHA TOJEPAHTHOCTH):
71000 JHCUBOUL Op2aAHU3M UMeem onpedesieHHble, IBONIOYUOHHO YHACTE008AHHbIE GEPXHUL U
HUJICHUTL npedebl YCMouuugocmuy (moaepanmHocmu) K 6030eticmsuro 100020 3K0102UeCKo20
¢axmopa.

Ecnn m300pa3uth rpaguyueckd 3aBUCUMOCTh KHU3HEHHOM aKTHUBHOCTH OpraHu3Ma oOT
MHTEHCUBHOCTH BO3JEMCTBHSI OJHOTO HKOJIOTMYECKOTO (akTopa, TO TMOJYUUTCS KpHBad,
HaAIOMHUHAIOIIAs KPUBYIO HOPMaJIBHOTO pactnpenenenus [aycca (puc. 1).

JKuBble opraHu3Mbl 10 OTHOUICHHIO K BO3JCHCTBUIO IKOJIOTUYECKUX (PAKTOPOB JEIATCS
Ha 9BPHUOMOHTOB U CTCHOOMOHTOB. IBPUOMOHTHI UMEIOT IIUPOKUI TUANa30H TOJIEPAHTHOCTH 110
OTHONICHHUIO K BO3JIEHCTBUIO KAaKOTO-JIMOO 3KOJOTHYECKOro (pakTopa, CTeHOOMOHTBHI - Y3KUMI
JMana3oH TOJIEPAaHTHOCTH.

30Ha TONEPAHTHOCTH

v

3ona ontuMyMma

JKu3HeHHas aKTHBHOCTH Oprandsma

»
>

HurencusroCcTh Bo3/e#icTBHA dKoI0orHyeckoro axkropa

Puc. 1. 3aBUCMMOCTb KU3HEHHOW aKTUBHOCTH OpraHu3Ma
OT UHTEHCUBHOCTHU BO3JCHCTBHSI SKOJIOTHUECKOTO (haKkTopa

MeToaunuecKkue YKazaHud.

[IpakTHyeckoe 3aHATHE MO ATOM TEME MPEIYCMATPUBAET BBHIMOJHEHHUE 33JJaHUM C ILIEJIbIO
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YCBOCHUSA CTYACHTAMHU OCHOBHBIX JKOJOTHYCCKHUX 3aKOHOMepHOCTeﬁ, 3HAKOMCTBO K OCBOCHHC

MOHATUIHOTO  anmnapara

JAHHOW TeMaTUKH (dKOJIOTHUYECKHe (aKTOphl, KiacCHUpUKaLUs

OpTraHHU3MOB I10 OTHOUICHUIO K (I)aKTOpaM, OIPCACIICHUC 30H OHTI/IMyMa).
21.]'[5[ YCIICMIHOTO YCBOCHUA CTYIACHTAMH }IaHHOfI TEMBI MpCIIararoTcda pas3InMYHbIC
3aaHus, B TOM YUCJIC COACPKAIIUC Fpa(l)I/I‘{eCKI/Iﬁ MaTcpuall.

3aganusa A BINOJHEHUSA

1. HazoBuTte KOHKpETHBIE (PAKTOPHI CPEIbl, KOTOPHIE MOYKHO OTHECTH K a0MOTHYECKUM,
OMOTHUYECKHM UM aHTPOTIOT€HHBIM. 3alIOJTHUTE Ta0JIHUILY:

DakTopsI Cpeabl

IIpuponnsie

AOuoTnueckue

AHTpONIOT€HHbIE
buotuueckue

2. COCI[I/IHI/ITG CTPCJIKaMU MMOHATHUA U COOTBCTCTBYIOIIHUEC UM OIPCACIICHUS.

TuIe B3aMMOOTHOIIEHUI

Omnpenenenus

Mytyanusm (cuMO103)

B3aumopeiicTBrue oco0elt AByX BHIOB, TPH KOTOPOM JIJIsi OJTHUX
TOCJIEJCTBHS OTPUIIATENIBHBI, a I IPYTUX HEUTPAIbHBI.

XUIIHUYECTBO Oco0u 0THOTO BHJIAa UCTIOJIB3YIOT OCTATKH MUIIM 0COOEH IPyroro BUA.
CoBMeCTHOE B3aMMOBBITOJTHOE COCYIIECTBOBAHUE 0COOCH IBYX WIIH
[Tapaszutusm
0oJiee BUIOB
KoMmencammsm Oco0u 0THOTO BHJIa IPEIOCTABIISIOT YOKHUIIIA OCOOSM JAPYTrOTo BUIA, U
(HaXJIEOHUYECTRBO) 9TO HE MPUHOCHUT XO3SIMHY HU BpeJia, HU TOJIb3bI.
Kommencanusm CoBMecTHOE oOuTaHue 0coOel ABYX BUAOB, HEOCPEACTBEHHO HE
(KBapTHPaAHTCTBO) B3aUMOJICHCTBYIOIIMX MEXKITY COOOM.
Oco6u 0THOTO WIIH HECKOJIBKUX BHUIOB CO CXOJIHBIMU OTPEOHOCTSIMU
AMeHcanu3M COCYILECTBYIOT IPY OTPAHUYEHHBIX PECYpCax, YTO MPUBOJIUT K
CHIKEHUIO JKU3HEHHBIX MOKa3aTeJIel B3auMOJICHCTBYIONINX 0COOCH.
KoHkypentms OpnHM OpraHu3MBbI MOTYYar0T OT APYTUX HEOOXOIUMBbIC MUTATEIILHbIC
BEII[ECTBA U MECTO MOCTOSTHHOT'O UJTM BPEMEHHOTO OOUTaHMUS.
Heiirpanmzm Oco0u 0JTHOTO BUJIA TIOEIAF0T OCOOCH JIPYroro Miv TOro K€ BHJIA.

3. BzaumojeiicTBUE IByX OpraHU3MOB TEOPETUUECKN MOKHO IPEACTABUTH B BUJIE MAPHBIX

KOMOHMHAIIMK CUMBOJIOB "+",

n "

n"0", roe "+" 0003HAYAET YIyUIICHUE TIOJIOKCHHMS IS

opranusmoB, "—" — ero yxymamenue u "0" — OTCyTCTBUE 3HAYUMBIX U3MEHEHUN MTPU
B3auMoeiicTBun. [locTaBbTe HATPOTUB MPEIOKEHHBIX TUIIOB OMOTHUYECKUX B3aUMOACHCTBUN
COOTBETCTBYIOIIYIO [Tapy CUMBOJIOB.

XUIHUYECTBO

CUMBHO3

ITAPA3SUTU3M

KOHKYPEHIIMA

HEUTPAJIU3M

HAXJIEBHUYECTBO

KBAPTHUPAHTCTBO

AMEHCAJIN3M

4. Ilepen Bamu rpaduk 3aBUCIMOCTH YHCICHHOCTH JKyKa CEMUTOYEUHOM 00Kbel KOPOBKH OT
TEMIIEPATYPbI OKPYIKAIOLIEH CPEIbI.
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Ykaxure:

a) TeMIepaTypy, ONTUMAIBHYIO JIJIsi ’TOTO HACEKOMOTO;
0) Auama3oH TeMIepaTypbl 30HbI ONTUMYMA;

B) JIMaIla30H TeMIIepaTyphl 30HbI IECCUMYMa;

I') IB€ KPUTHUECKUE TOUYKH;

) Ipe/ieibl BHIHOCITUBOCTH BU/JIA.

6. Ha puc. n300paskeHbI 3JICMEHTHI 3KOJIOTUYCCKUX HUIII ICPEBHEB B JIBYXMEPHOM IIPOCTPAHCTBE.
Ha cxeMe moka3aHbl TpaHUIIBI TOJIEPAHTHOCTH JIEPEBHEB IO OTHOIICHUIO K IBYM (haKTOpaM:
OoraTcTBy (IUIO0OPOINIO) U BIAXKHOCTH (YBIQXXHEHHOCTH ) 1OYBHI. [Ipeanonaraercs, 9to
KIuMaTH4eckue (JakTopbl B JAHHOHN SKOJOTUYECKON HUIIIE OJIMHAKOBHI JIJISl BCEX JCPEBHEB.

T )
E
]
i

4

Knen b sl

uI

" hy6

Borarcreo no4sel

L Bepesa

1 Cocual

A E B r I E K
Bi1axuocTs HOYBH

Puc. 30HbI TONIEPAHTHOCTH HEKOTOPHIX BUIOB JIEPEBHEB

Ha cxeme ucnosnb30BaHbI ciienytonye 0003HauYeHUs:

1) crynenei mkassl 6oraTcTBa (mogopoausi) nmoys: I - oueHs 6eqHbIE (BepXOBBIE TOP(DAHBIE
6omora); II - 6egnabie (cyxue ayra, cocHoBbIe O0phI); III - HeGoraThie (e10BbIE M CMEIIIaHHbBIS
neca, nyra); IV - GoraTteie (HU3UHHBIE JTyra U 00J10Ta, 1yOpaBkl); V - 04eHb OoraTeie (CTEmH,
MOJTYIYCThIHU, ITyCTHIHH);

2) cTyneHel IKajbl BIaXXHOCTH (YBIaXKHEHHs ) OYB: A - OYeHb CyXH€ MOYBBI, /| - H30BITOYHO
yBJIaKHEHHBIE MOUBHI, b - cyxue noussl, E - 00BogHeHHbIE TOYBEL, B - cpeHeyBiakHEHHbIE
nouBkl, JK - Boja (BogHas cpefa), I - yMepeHHO BIIa)KHBIC MTOYBHI.

[Ipoananu3upyiiTe cxemy ¥ OTBETHTE Ha CJICAYIOIINE BOIIPOCHI:

- Kakue u3 3TuX 1epeBbeB MOKHO CUUTATh SBPUOMOHTAMHU, a KaKHe CTEHOOHOHTaMH (110
Kaxomy Qakropy)?

- Kakoe nepeBo MOKET CITy>KUTh TTOKa3aTeneM (MHAMKATOPOM) BBICOKOH BIIaXKHOCTHU
MECTOOOMTAaHMS, a KaKOe - II0Ka3aTeJIeM OOraThIX IOo4YB?
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- Kakue u3 3Tux nepeBbeB MOT'YT 00pa30BbIBaTh CMEIIAHHBIE HACAKICHUS U3 TPEX-UeThIPEX
BHJIOB?

- MOHO 111 CKa3aTh, YTO CMEIIAHHBIE HACAXKACHUS MOTYT OBITh O0JIee TOUHBIM MOKa3aTeIeM
(MHIUKAaTOPOM) YCIIOBUHM CpeJibl, YeM KaXKI0€ AEPEBO B OTACIbHOCTH?

INPAKTHYECKOE 3AHATHUE Ne4
«O11eHKa KauecTBa OKpY XKaroIlel cpebh»

MeTtoanuyeckue yKasaHusl.

Onenka KkauecTBa OKpYy»Karomieil cpenpl ocyuiecTBisercs aud@epeHIupoBaHHO 1O
CJICAYIOIIMM HAIPaBICHUSIM: Ka4eCTBO BO3JyIIHOrO OacceiiHa, BOJHOrO OacceiiHa, MOYBEHHOTO
CJI0s1, MPOAYKTOB MUTAHUA U JP.

OmeHka KayecTBa 6030VWIHOU Cpedbl OCYIIECTBISIETCS Ha OCHOBE CIIEAYIOIIMX
HOpPMAaTHBOB.

1. IlpenenbHO OMyCTHMasi KOHLIEHTPAIMS BPEJAHOTO BELIECTBA B BO3yXe paboueil 30HBI
(TTJIK,,), mr/v’. Tlpu exXeaHEBHONW BOCKMUYACOBOM paboTe (KpOME BBIXOIHBIX JHEN) WM IIPH
JPyToi MPOAOIDKUTEIBHOCTH paboyero JHs, HO He Oosee 41 4 B HeAemtO, 3Ta KOHIEHTpALUs B
TE€4YeHHE BCero pabouero JHS He JOJHKHA BBI3bIBATh 3a00JIEBAHUN UM OTKJIIOHEHHUH B COCTOSTHUU
3JI0POBbs, KOTOPbIE MOKHO OOHApPYKUTh COBPEMEHHBIMH METOJaMH MCCIICZIOBAaHHH B mpoliecce
paboThI WM B OT/AAJICHHBIE CPOKHU KU3HU YEJIOBEKa.

2. llpenenbHO pomycTHMas MaKCUMallbHAs pPa30Bas KOHLEHTpALUS 3arpsi3HAOLIETO
BemecTBa B Bosayxe Hacenenusix mect (11K, ), Mr/m’. Ilpu Basixanun B Teuenue 30 MMH 5Ta
KOHIIEHTpPALUs HE JOJDKHA BBI3BIBATH PE(IEKTOPHBIX (B TOM YHCIE CyOCEHCOPHBIX) peakluil B
opranusme uenoBeka ([Ipunoxenue 1).

3. IlpemenpHO pomycTHMas CpeAHECYTOYHas KOHIEHTpPALUs BPEOHOIO BEIECTBA B
Bo3ayxe HaceneHHbIx MecT (IIJIK..), Mr/M’, KoTopas HE NOIKHA BBI3BIBATH OTKIOHEHHI B
COCTOSIHUM 3/10POBbsl HACTOAILETO U MOCIEAYIOUX MOKOJEHUH NIPH HEONPEEIEHHO JOJIroM (B
TE€YeHHE HEeCKOJIbKUX JieT) Basixanuu (IIpunoxenue 1).

4. BpeMeHHO JoIMycTHMasi KOHIEHTpauus (OpUEHTUPOBOUHBIA O€30MacHbIi YpPOBEHb
BO3JICHCTBHS) 3arpA3HAIONIETO BEIECTBA B Bo3ayxe padodeii 30851 (BJK,, umn OBYB,.), Mr/m’.
UucnoBsle 3HAUYEHUSI 3TOTO IMOKA3aTess Ul Pa3jIMYHBIX BELIECTB ONPEACINAIOTCS PACUETHBIM
MyTEeM U JACUCTBYIOT B TEUEHHUE JABYX JIET.

5. BpemenHo pnomyctumas KOHIIEHTpalusi (OPUEHTUPOBOUYHBIA O€30MacHBI YpOBEHb
BO3JIEHCTBHA) BpeaHoro BemectBa B armochepe (BAK.,), Mr/m’, pasmep KoOTOpoii
YCTaHABJIMBAETCS PACUETHBIM IIyTEM U JIEUCTBYET B TEUEHHE TPEX JIET.

6. [IpenenpHO OMYyCTUMBINA BBIOpOC 3arps3HsONIMX BeuecTB B atMmocdepy (I1IIB), kr/cyT
(vmu  1/4, T/romg). DTOT TMOKaszaTesdb JOJDKEH oOecreuuBaTh COOJIOJICHHE CaHUTApHO-
TMTMEHUYECKIX HOPMaTUBOB B BO3/yXe HACEJIECHHBIX MECT IPH HanboJiee HeOIaronpUsITHBIX JUIs
paccenBaHMsI METEOPOJIOTHUECKUX YCIOBUAX. OH ONpeesaeTcss paCUETHBIM IIyTEM Ha IISITh JIET.

7. BpemenHo coriacoBanHblil BeiOpoc (BCB), kr/cyt (wnu r/4, t/rox). Cpok aeicTBus
TOro HopMmatuBa He Oonee msATH jer. OH yCTaHAaBIMBAaeTCs B TOM cilydae, €ClId IO
OOBEKTUBHBIM TpPUYMHAM Henb3s omnpenenautsh [1/IB ans ucroyHuka BbIOpoca B JaHHOM
HACEJICHHOM ITyHKTE.

8. IlpemenbHO momycTUMoe KonudecTBO cxkuraemoro tormumBa (IIT), t/rom. 3rtot
nokasareib JOJDKEH oOecredyuBaTh COOJNIIOJICHHE CaHMTApPHO-TUTMEHHMYECKUX HOPMATHBOB I10
MPOAYKTaM CrOpaHusi TOIUIMBA B BO3AYyXE HACEJIEHHBIX MECT NpH HEOIaronpUsTHBIX IS
pacceuBanus MeTeoposiornueckux ycnosusx. ITJIT ycranaBinBaercss pacueTHBIM ITyTEM Ha CPOK
He OoJiee MATH JIeT.

OreHka KadyecTBa 800HO20 Oaccelina OCYIIECTBISETCA C MOMOIIBIO COOTBETCTBYIOLICH
CHCTEMBI OCHOBHBIX IOKa3aTelen.

1. IlpenenbHO momycTHMas KOHLEHTpALUs 3arps3HSIONIMX BEIIECTB B BOJE BOJOEMOB
KYJILTYPHO-OBITOBOTO M X035HCTBEHHO-TIUTHeBOT0 HazHauernus (ITJIK,), Mr/mav’, mpu KoTopoit He
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JIOJKHO OKa3bIBaThCs IIPSIMOTO MM KOCBEHHOI'O BPEIHOI'O BO3JECUCTBUS HA OpPraHU3M YEJIOBEKa
B TEUEHHE BCEH €ro »W3HM, a TAKXKE Ha 3JI0POBbE MOCIEAYIOIINX IMOKOJEHUN U HE JOJIKHBI
YXYALATHCS THTUEHUYECKHE YCIIOBUS Boxonoab3oBanus (IIpunoxenue 2).

2. IlpenenbHO nomycTUMas KOHLEHTPALMS 3arpsA3HSIOIINX BEIIECTB B BOJE BOJOEMOB,
UCIIONB3YEMBIX IS phiboXx03siicTBeHHbIX nene, (ITJIK,,), Mr/am’. Bennuuna mociemanen mis
MTOTABJISIFONIETO OOJIBIIMHCTBA HOPMUPYEMBIX BEIIECTB Bceria 3HaunTenbHo MeHbie [1/IK,. Oto
OOBSICHACTCS TeM, YTO TOKCHYECKHE COCIUHEHHS MOTYT HAKalUIMBAaThCS B OpPraHu3Me pbIO B
BEChbMa 3HAYMTENbHBIX KOJIMYECTBaxX 0e3 BIMSHUS Ha UX Ku3zHenesTenbHocTh ([Ipunoxenue 2).

3. BpemeHHO pomycTHMas KOHILEHTpAlus (OPUEHTUPOBOYHO OE30MaCHBI YpOBEHb
BO3JICHCTBHS) 3arpsA3HAIOIMX BemecTs B Boje BomoemoB (BJIK, mma OBYB,), mr/am’.
HopMmatuBel, onpenenseMble 3TUM IOKa3aTeNIeM, yCTaHABIMBAIOTCS PACUETHBIM ITyTEM Ha CPOK 3
roja.

4. IlpenensHo pomyctumsiit copoc (I1JIC), /g (kr/cyT, T/TO1), periaMeHTHPYIOLIUI Maccy
3arpsI3HSIONIETO BELIECTBAa B CTOYHBIX BOJIaX, cOpachiBaeMbIX B BojgoeM. IIpumeHneHue 3toro
HOpMaTHWBa JIOJDKHO  o0OecrieurMBaTh  COONIIOJICHHME  CAaHUTAPHO-TUTMEHUYECKUX  HOPM,
YCTaHOBJICHHBIX Ul BOAHBIX 00bekToB. Benmmuuna I1JIC ompenensercs pacdeTHbIM MyTeM Ha
[IEPHOJI, YCTAHOBJICHHBIM OpraHaMu IO PEryJIMPOBAHMIO HUCIIOIL30BaHMS U oxpaHe Box. [locie
ATOr0 OHa MOJUICKUT MEPECMOTPY B CTOPOHY YMEHbILEHUS BIUIOTH O MpeKpalleHus copoca
3arpsA3HAIOLIUX BEIIECTB B BOJAOEMBI.

OneHka KadecTBa MOYBEHHO20 €0 TPOBOJUTCA MO HOPMAaTHBaM, YCTAHOBJICHHBIM B
COOTBETCTBUU CO CIEAYIOLUIUMU OCHOBHBIMU ITI0KA3ATEIISIMU.

1. IIpenenbHO AomycTMMas KOHLIEHTPALWs 3arps3HSIONIECIO BEIIECTBA B MAXOTHOM CJIOE€
nouBsl (ITAK,), mr/kr. Ilpu 3TOM 3Ha4eHWU KOHIIEHTPALUU HE JOJDKHO OKA3bIBAThCS MPSIMOTO
VI KOCBEHHOT'O OTPULIATEIILHOTO BO3ACHCTBUS HA KOHTAKTHPYIOIME C TIOYBOM BOJY, BO3IyX H,
CJIEZIOBATENIbHO, 3/I0POBbE UEJIOBEKa, a TaKKe Ha CaMOOYMIIAIOUIYI0 CIIOCOOHOCTH ITOYBHI
(ITpunoxenue 3).

2. BpemeHHO nonycTtuMasi KOHIIEHTpalus (OpUEHTUPOBOYHO JOMyCTHUMAasi KOHLEHTPALlKs)
BpeaHOro BemecTBa B maxoTHoM ciioe mouBsl (BJIK, mmm OBYB,), mr/kr. YcranaBnuBaeTcs
pacyYeTHBIM IIyTEM U JACUCTBYET B TEUCHUE TPEX JIET.

ITpu ouenke wymosozco 3aepaznenus Onochepsl UCIOIB3YOTCS CIEAYIONNE TOKA3aTEI .

1. IlpeaensHo pomycTUMBI ypoBeHb tryma, (IIAYII), 1b(A). Illym ¢ Takum ypoBHEM IpH
€XKETHEBHOM CHCTEMAaTH4YE€CKOM BO3JECHCTBUHM B TEUEHHWE MHOTHMX JIET HE JOJDKEH BBI3BIBATH
OTKJIOHCHHM B COCTOSSHUU 3J0pOBbs UEJIOBEKAa M MelaTb €ro HOPMAaJIbHOM TPYIOBOM
JIEeATEIbHOCTH.

2. JlomycTUMBIH YpOBEHb IIyMa (IOMYCTUMBIH ypoBeHb 3ByKoBoro masieHus) (AYIL),
Ib(A), mpu KOTOPOM JJIMTENBHOE CUCTEMATHUYECKOE BpeHOEe BO3/ACHCTBHE IIymMa Ha 4YeJOBeKa
HE IIPOSBIISICTCS WIH NIPOSIBIISAETCS HE3HAYUTEIIBHO.

3. Jonyctumslii ypoBeHb ynbTpasByka (YY), nb. Ilpu Takom ypoBHE IIUTEIbHOE
CHUCTEMAaTUYECKOE BO3JCUCTBUE HA OpPraHU3M YEJIOBEKA HE IPOSBISACTCA WIU IPOSBIAETCS
HE3HAYUTEIBHO.

4. TIlpenenbHo JomycTuMbId  ypoBeHb uH(pa3zByka (IIAYW), nb. [lnurenshHoe
CHUCTEeMaTHYeCKOe BO3JIEHCTBHME HMH(pa3ByKa C TaKUM YPOBHEM Ha OpraHuU3M 4YeJloBEeKa He
JIOJDKHO TIPUBOJIUTH K OTKIOHEHUSIM B COCTOSIHUM 3/I0POBbs, 0OHAPYKMBAEMBIM COBPEMEHHBIMHU
METOJAMH UCCIIEIOBAHNN, U HAPYIIAaTh HOPMAJIBHYIO TPYIOBYIO €ATEIBHOCTb.

5. llpenenbHo nomycTHMasi IIyMOBasi XapaKTepUCTUKAa MamMH U MexaHu3MoB (ITJJHIX).
OTOT mokaszaTenb JOJKeH oOecreynBaTh COOMI0ACHUE CAHUTAPHO-TUTHEHUYECKUX HOPMAaTHBOB
BO BCEX OKTaBHBIX II0JI0CaX 4acTtoT. Ero 3HadyeHuwe ompenensercsa IO pesyiabTaTam
CTaTHUCTUYECKOM 00pabOTKH TYMOBBIX XapaKTEPUCTUK OJHOTUITHBIX MAIlIMH U MEXaHU3MOB.

6. TexHuueckn JOCTHKUMAs LIyMOBas XapaKTepucTHKa MamuH U Mexanusmos (TLIX),
IpUMEHsSeMas B TeX CIydasX, Korja Mo OObEeKTHBHBIM MPUYMHAM HEBO3MOXXHO YCTAaHOBHTH
yposens ITJAIIX. IIpu stom T/LIX BBOAWTCS Ha CPOK, HE NPEBLIMIAIONUN CPOKa ACUCTBUS
CTaHJApTa UM TEXHUYECKUX YCIOBUHI Ha MAIIMHY WJIM arperaT Ka)XJa0ro KOHKpETHOTO BUA.
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OueHka  paduoakmuenoco  3azpsA3HeHuss  OKpYKaloUleW  cpelbl  MPOBOAUTCS  C
UCIIOJIb30BaHUEM TIOKa3aTelle TpeX BHJAOB: OCHOBHOTO JI030BOTO TMpejesna, JIOMyCTUMOTo
YPOBHS U KOHTPOJIBHOTO YPOBHSI.

K moka3zatensM OCHOBHOTO JJ030BOTO Mpefielia OTHOCATCS: MPEIeNIbHO JIOMyCTUMAas 103a
panuainyu 3a roj uid paboTaomuX ¢ UCTOYHUKaMH paanoakTuBHoro uainyuenus (ITIJJ1). [Tpu
CHUCTEMAaTHUYECKOM DPABHOMEPHOM BO3JEHCTBMU B TeueHHe S50 JeT He [OJDKHBI BO3HHUKATh
HeOJaronpusTHbIE W3MEHEHHMs B COCTOSHUM  3JI0pOBbsl  4elloBeKa, OOHapy>KHBaecMble
COBPEMEHHBIMH METO/IaMU HCCJIEIOBaHMM, B HACTOAIIEE BPEMs U MOCIEAYIOLIUE TOAbI; peaes
710361 paguanuu 3a rox uia HaceneHus (I1J]), koTopelif Ha MPaKTHKE BCET/Ia YCTaHABIMBAETCS
3HayuTeNbHO MeHblle BenuuuHbl [IJIJ1 mis mpenorBpamieHus HEOOOCHOBAHHOTO OOIy4YEHHS
JIOJIEH.

[Tokazarenu 1OMyCTUMOTO YPOBHS:

- NPEAEIBHO JOIYCTUMOE T'OJ0BOE IOCTYIUIEHUE PAJUOAKTHBHBIX BEIIECTB B OPraHHU3M
pabortarommx (I1/1/1), kbx/ron, koropoe B Teuenue 50 JeT co3maeT B KpUTUYECKOM OpPTaHe /03y,
pasnyto 1 ITJUT;

- TIpeJiest TOAOBOrO MOCTYIIJICHUS paIlOaKTUBHBIX BelllecTB B opranu3M uenoseka (I11'T1),
kbx/rox, 3a 70 net co3naronuii B KpUTHYECKOM OpraHe SKBUBAJICHTHYIO 7103y, paBHyto 1 I1/1;

- JOIyCTUMOE CpPEHEroJl0BOe COJEp’KaHUE PaJUOAKTHBHBIX BEIIECTB B OpraHU3MeE
(xputnueckom opraune) (C), nmpu kotopom g03a odmyuenus pasHa [1I1/1 nim [T, kbxk;

- JIOMyCTHMOE 3arpsi3HeHHEe MOBEPXHOCTH (TIOYBBI, OJIEXK/IbI, TPAHCIIOPTA, MOMEIIEHUN U
1.1.) (113), vactuma/(cm/Mun).

KoHnTponbHble MoKa3aTenn ycTaHaBIUBAIOT I [JIAHUPOBAHUS MEPONPUATUIN MO 3allUTe
U IS ONEPAaTUBHOIO KOHTPOJS 3a PAaJUAllMOHHOM OOCTAaHOBKOM B HENSAX NPEIOTBPAIICHUS
MIPEBBILICHUSI I030BOTO Mpeiena 3arpsa3HeHnid. K aTuM rmokasaressiM OTHOCATCS:

- KOHTPOJIBHOE TO/J0BOE IOCTYIUIEHUE PAJMOAKTUBHBIX BELIECTB B OPraHU3M YE€JIOBEKa
KI'TI, xbx/rox;

- KOHTPOJIbHOE COZIep KaHUE paIMOAKTUBHBIX BellecTB B opranu3Me uyenoseka (KC), kbk;

- KOHTpOJIbHAsE KOHIEHTpalusi paJuOaKTHUBHOIO BEIIECTBA B BO3AyXEe WJIM BOJE, C
KOTOPBIMH OHO TIOCTyNaeT B opranusm denoseka, (KK), kbr/m’.

- KOHTPOJbHOE 3arps3HEHHE TIOBEPXHOCTH paanoakTuBHbIMM BemecTBamu (K3),
gacTuia/(CM-MuH).

KayectBo oOkpykaromel cpeipl OLEHHUBAeTCS IyTeM CpaBHEHHS  (PaKTHYECKOH
KOHLEHTPALUK 3arPsA3HSIOIIETO BEIECTBA C IPEAEIBbHO-A0IY CTUMOM:
C<ITAK (51
@axTtnueckass koHneHTtpamus (C) TOro uWiIM UWHOTO XHMHUYECKOTO BEIIECTBa B
aTMOC(epHOM BO3/AyXe, BOJOEMax, TIOYBE U NPOAYKTaX TMHMTAHUS YCTaHABIMBAETCS
71a00pPaTOPHBIMU HCCIIEI0OBAHUSMHU.
B ciydae, korga XMMHUYECKHUE COEAMHEHNS OKa3bIBalOT OJHOHAIPABIEHHOE BO3/1EUCTBHE
Ha YeJOoBeKa WIM YCYTyOJsOT AeicTBHE Jpyr Jpyra, roBOpSAT, YTO BellecTBa 00JadaroT
aghghexmom cymmayuu.
[Ipu oneHKe KayecTBa OKpy:Karollel IPUPOIHON cpebl 3PPEKT CyMMallUN yUYUThIBACTCS
CIeyIoUM 00pa3oM:
n
> ¢
i-1 HIK; (52)
Hns  atrmocdepHOro BO3myXa BemiecTBa, obOmamaromue 3(PQekToM  cyMMaruH,
OrOBAPHUBAIOTCS JOMOJHUTEIBHBIM CIIUCKOM K TaOJIMIIe MPeAeIbHO-10IyCTUMbIX KOHLIEHTPALHH.
Jliist Boapl B BoJoeMax JIto00Tro Ha3HaueHUs 3PPexToM cymmanmu 00J1a1af0T BEIIeCTBa,
UMEIOIINE OAMHAKOBBIN TUMUTUPYIONIUH TToKa3aTenb BpeanocTu (JIIIB).
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Ilpumep 1

O1eHUTh Ka4ecTBO aTMOC(EepHOro BO3AyXa, €CIIM HM3BECTHO, YTO B HEM OIHOBPEMEHHO
IPUCYTCTBYIOT JUOKCHI cepbl KoHueHtpauued 0,03 mr/m°, (GTopoBOIOpOA KOHIEHTpaIMei
0,001 mMr/m*, aneTon koHnenTpanuei 0,3 Mr/m’ u penon konuenrpanueii 0,001 mr/m’.

Pewenue. CornacHo crucky BemiectB [Ipunoskenust 1 muokcua cepbl U (GTOPOBOIOPOT
obmamaror APdexkToM cymMManuM, a TaKXKe aneToH W (EHON;, JAWOKCHA cepbl W (eHodm,
ClIeIOBATENIbHO, OIICHKY KayeCcTBa HAI0 MPOM3BOIMTE 10 (hopmyste (52) momapHo:

9,03, 0000 pgey LB, _pq15 03,000
0,05 0,005 : 0,05 0,003 a 0,35 0,003

Bb1600: kauecTBO aTMOC(EPHOTO BO3/1yXa HEYAOBICTBOPUTEIHLHOE H YTPOXKAET 37J0POBBIO

YeJI0BeKa.

=1,19>1

Ilpumep 2
O1eHUTh KauecTBO BOJBI B BOJOEME PHIOOXO3SHCTBEHHOTO Ha3HAUCHHMS, €CJIM W3BECTHO,
9TO B HEH OJTHOBPEMEHHO MPHUCYTCTBYIOT XUMUYECKHE COCTUHEHUS B CIICTYIOIINX KOJMIECTBAX
(mr/ov?): xenezo — 0,01 mr/om?; kobansT — 0,006 Mr/nm’; kap6omoa — 0,3 Mr/aM*; MBIIBIK —
0,005 mr/om°.
Pewenue. Dpdextom cymmanmu o0ramaroT BemiecTBa, uMmeromue oauHakosbiili JIIB,
CJIeTIOBATEIILHO, OIICHUTh KA9eCTBO HEOOXOIUMO CICAYIOIUM 00pa3oM.

Copaxr [IAK JITIB
Kemeso 0,01 0,1 Toxkc.
Kobanet 0,006 0,01 Toxc.
Kap6omon 0,3 1,0 Opr.
MpEpIbsIK 0,005 0,05 Tokc.

0,01+0,006+0,005 ~08<1
0,1 0,01 0,05 v 03<1,0
Buisoo:  kadecTBO  BOJABI B BOJAOEME  PBIOOXO3SIICTBEHHOrO  Ha3HAYCHHS
YJAOBIETBOPUTEIILHOE.
Ilpumep 3

OueHuTh Ka4ecTBO IOYBBI, €CJIM HU3BECTHO, YTO B HEW OJHOBPEMEHHO IPHUCYTCTBYIOT
atpasuH KoHueHtpauuend 0,004 wmr/kr, OeraHon koHueHtpanued 0,03Mr/kr, JIUHYPOH
KOHIIEHTpaluei 3 MI/Kr 1 rekcaxiyiopad konnenrpanueit 0,02 Mr/kr.

Pewenue. Dddext cyMmanuu nOpU OIEHKE KadyecTBa IMOYBBI HE YYHUTHIBACTCH,
CJIEZIOBATENIbHO, OLIEHUTHh KaueCTBO MOYBBI HEOOXOIMMO, BOCIOJIB30BABIIUCH (opmyroi (51).
[To IIpunoxenuto 3 BeinumieM [1JIK yka3aHHBIX BElIECTB:

PakTryecKass KOHLCHTPALM K
ATpaszun 0,004 0,01
beranon 0,03 0,25
Jlunypon 3 1
['excaxyopan 0,02 0,1

Bv1600: xauecTBO MOYBBI HEYJIOBIETBOPUTEIHLHO W YIPOXKAET 30POBBIO YENOBEKa, T.K.

KOHILIEHTpauus 1uHypoHa npessimaet [1/1K.
Ilpumep 4

Omnpenenurte, B BOJOEM KaKOro Ha3HauYCHHsS BO3MOXKEH cOpOC, €CIHM M3BECTHO, YTO TEpen
c6pOCOM B BOJOEM CMENIMBAIOTCA ABa IOTOKA, OOBEMHBIE PACXOIbl KOTOPBIX Vi U Va, M/u.
Bemiectsa, comepKanuecs: B OTOKAX, M X KOHLEHTpauu (B Mr/aM’) ykasansl Hke. KauecTtso
BOJbI, cOpachiBaeMOil B BOJOEM, JOJDKHO YJOBJIETBOPATH TPEOOBAHUSAM, HPEIBSIBISEMBIM K
Ka4eCTBY BOJBI B COOTBETCTBYIOILIEM BOJIOEME.

Vi = 20; V,, = 180 M*/u; B mepBoM motoke comepxkarca: ammuak (3 mr/am’), aneron (2
mr/am’), 6enson (3 mr/am’), Bo Bropom — muxaopgenon (0,0003 mr/am?), xeneszo (0,05 mr/am?),
k00anbT (0,03 mr/mv’).
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Pewenue. 1lo ycnoBuro 3amaud OPOUCXOJUT CMELICHHE IIOTOKOB, CJEAOBATEIBHO,
KOHIIGHTpAIlMd BCEX BEIIECTB B OOMIEM TIOTOKE YMEHBINAIOTCSI, a OOBEMHBIN pPacxo
yBenuuuBaercs. HeoOxoaumo crienath mepecdyeT KOHIICHTpAIMi B HOBOM TOTOKE CIIEAYIOLIUM

. GV, . C-V,

C=vv C=v v
06pa30M: 1 2 - IS BEIIECTB, COAEPIKAIIUXCS B IMIEPBOM MOTOKE U 1 2 - i
BEILIECTB, KOTOPBIE HAXOAWIUCh BO BTOpPOM mOTOKE. [loydeHHbIE NaHHBIE U HOPMAaTHUBBHI,
BhITIMCaHHbIE U3 [IpuiokeHus 2, 11 HarJISTHOCTH 3alMIIEeM B HIDKE TPUBEIECHHYIO TAOJIHITY.

Bomubie 00beKTHI K/0 1 X/II BOHHHGVO&’GKTH
' PBIOOXO03HCTBEHHOTO
BemectBo C, Ha3HAYCHUS
Ha3HAYCHUS
IMJIK JII1B ITJIK JII1B
AMmuak 0,3 2 Can 0,05 Toxkc.
AneToH 0,2 2,2 Can 0,05 Tokc.
benzon 0,3 0,5 CaH-TOKC 0,5 Toxkc.
Juxnopdenon 0,00027 0,002 Opr. 0,0001 Toxkc.
Keneso 0,045 0,3 Opr. 0,1 Toxkc.
Kobanst 0,027 0,1 CaH-ToKC 0,01 Toxkec.

Cuauana MMpOoaHAJIU3UPYEM IMOJTY4YCHHBIC JAaHHBIC JJIA BOIHBIX O6’beKTOB
prIOOX03sHicTBEeHHOTO Ha3HaYeHHs1. DakTuyeckas KoHIeHTpanus auxiopdenona 6ompire TTJIK,x
, CIIEJIOBATENIHO, COPOC MNONYYEeHHO20 NOCIe CMeuleHUus NOMOKA HeB03MONCEH 6 B0OHblEe
00beKmbl pblOOX03AUCMBEHHO20 HAZHAYEHUS.

Jis BOAHBIX OOBEKTOB XO3SIMCTBEHHO-TIMTHEBOTO U KYJIBTYPHO-OBITOBOTO Ha3HAYCHHS
dakTuaeckue koHneHTparuu Mersine [1JIK, Ho HeoOxoaumo yuecTs enie u 3QPexT cymmaIuu.

0,3_|_0,2:0,24 0’3+0’027:0,87

Avvuak u amerom: 2 22 , Gemson u kobamer: 00 0,1 ,
0,00027 s 0,045 0,285

TUXJIOpPEHOT | Kene30: 0,002 0,3 . IlomydeHHbIE CyMMBI OTHOLICHUI

(akTHUeCKUX KOHLEHTpPALUil K IMpeaesbHO-IONYCTUMBIM MEHBIIE E€AMHUIIBI, CJIE0BATENbHO,
603MOdMCEH COPOC 6 BOOHbBlE 00BEKMbL KYIbMYPHO-0bIMOBO20 U XO3AUCMBEEHHO-NUMBEBO2O
HA3HAYEHUSL.
Konmponvnoe 3a0anue
1. OnieHUTH Ka4ecTBO aTMOC(hEPHOro BO3/1yXa, €CIM U3BECTHO, YTO B HEM OJHOBPEMEHHO
IPUCYTCTBYIOT XUMUYECKHE COSMHEHHUS B KOJMUECTBAX (MI/M’), YKa3aHHBIX B TAOJIHIIE.

Bapuant 1 2 3 4 5 6 7 8 9
O30H 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,015
Jmokeun azora | 0,009 | 0,01 | 0,015 | 0,02 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008
Xnop 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,02
dopMmaipaerua 10 10° 1010* | 2010*| 3010*| 4010° 2010*| 5010 10"

Bapuanr 10 11 12 13 14 15 16 17 18
[{uknorekcan 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
benzon 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,001 | 0,004

Jmokenn ceper | 0,005 | 0,006 | 0,02 0,01 | 0,009 | 0,008 | 0,007 | 0,006 | 0,005

CEPOVIJIEPOJI 10 10° 1010* | 2010*| 3010°| 4010* 2010*| 5010 10*

Bapuanr 19 20 21 22 23 24 25 26 27

Jokeun ceppt | 0,005 | 0,006 | 0,04 0,03 0,02 0,01 | 0,009 | 0,008 | 0,007

Juokcua A30TA | 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,01 | 0,004
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OKCUJT YTJTIEPOJA 1 2 1,1 1,2 1,3 1,1 1,2 1,5 1,6

DEHOJ 10+ 10° 1010* | 2010*| 3010*| 4010° 2010*| 5010 10

2. OueHHTh Ka4yecTBO BOJBI B BOJOEME pPBIOOXO3SIICTBEHHOTO HAa3HAUCHHSI, ©CIIH
W3BECTHO, YTO B HEW OJTHOBPEMEHHO MPHUCYTCTBYIOT XUMHUYECKHE COCIUHEHUS B KOJMYECTBAX
(mr/mv’), yKazaHHBIX B TaOJIHIIE.

Bapuant 1 2 3 4 5 6 7 8 9
Ammuak 0,04 0,03 0,02 | 0,025 | 0,045 | 0,013 | 0,001 | 0,011 | 0,038
benson 0,3 0,2 0,1 0,09 0,25 | 0,07 | 0,06 | 0,08 | 0,03

Hedts 0,01 0,02 0,03 0,015 | 0,025 | 0,035 | 0,009 | 0,008 | 0,011
Denon 1010° | 20107 3010° | 4010* | 5010°| 3010* | 1010*| 9010*| 8010

Bapuanr 10 11 12 13 14 15 16 17 18
Kobanbt 0,008 | 0,007 | 0,006 | 0,005 | 0,004 | 0,003 | 0,002 | 0,001 | 0,018

Kap6ogoc 0,004 | 0,03 0,04 0,02 0,01 | 0,008 | 0,007 | 0,006 | 0,001
MetaHon 0,001 | 0,002 | 0,003 | 0,004 | 0,008 | 0,009 | 0,01 0,05 0,04

CBUMHEL 0,01 0,02 | 0,001 | 0,09 0,02 0,06 0,07 0,08 0,1
Bapuaunrt 19 20 21 22 23 24 25 26 27

dDrop 0,001 | 0,002 | 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009
[TMAHUBI 0,9 0,9 0,9 0,8 0,8 0,8 0,7 0,7 0,7

XPOM 10* | 2010* | 3010* | 4010* | 5010* | 6010* | 7010* | 8010 | 9010*
@DEHOJ 9n10* | 8010* | 7010* | 6010* | 5010 | 4010 | 3010* | 2010* | 10

3. OueHUTh KauecTBO MOYBBI, €CJIM U3BECTHO, YTO B HEH OJHOBPEMEHHO MPHUCYTCTBYIOT
XUMHUYECKHE COCTMHEHUS B KOJIMYECTBaX (MI/KT), YKa3aHHBIX B TaOJIHIIC.

Bapuanrt 1 2 3 4 5 6 7 8 9
benzanupen 0,03 | 0,01 | 0,01 | 0,005 | 0,007 | 0,008 | 0,009 | 0,004 | 0,01
PtyTh 2 6,3 2 32 1,8 0,6 4.7 6,5 1,3
CBuHell 24 37 68 21 18 16 15 14 11
Menp 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 2
Bapuaunrt 10 11 12 13 14 15 16 17 18
bensun 0,001 | 0,003 | 0,005 | 0,006 | 0,007 | 0,01 0,02 0,03 0,04
Banauii 140 132 18 65 74 152 150 27 46
MEBIIIBSIK 1,5 1,6 1,7 1,8 1,9 2,0 2.3 0,6 5,3
ME]Ib 0,01 0,02 0,03 0,04 0,05 1,6 0,7 2,8 2,9
Bapuant 19 20 21 22 23 24 25 26 27
CBuHeI| 14 11 13 21 27 29 31 32 30
KOBAJIBT 1 2 3 4 5 6 7 0,1 0,5
ME]Ib 0,1 0,5 1,0 1,5 2,0 2,5 3,0 2,8 0,6
I1Xb 10107 | 1010* | 1010° | 1010° | 5010 | 60107 | 7010* | 8010 | 90107

4. Ompenenure, B BOJOEM KaKOro Ha3HAYCHHUS BO3MOXKEH cOpPOC, €CIIM M3BECTHO, YTO
nepes; cOpocoM B BOJIOEM CMEIIMBAIOTCS JIBA TIOTOKA, 0OBEMHBIC PAcX0Jibl KOTOPBIX Vi U Vo,
M*/4. BemecTsa, cofepKamuecs B IIOTOKAX, M MX KOHLIEHTPAluy (B MI/aM>) yKa3aHbl B TaOJIHUIIE.
KauecTtBo BOmBI, cOpackiBaeMOil B BOJOEM, JOJDKHO YIOBIETBOPSATH TPEOOBaHUSM,
MPEIbSABISIEMBIM K KQUe€CTBY BOJIBI B COOTBETCTBYIOIIEM BOJOEME.
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Bapuanrt 1 2 3 4 5 6 7 8
Vi 60 70 80 90 10 20 30 40
AMMuak 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
AtnieToH 1010° | 1010* | 2010* | 3010* | 3010° | 4010° | 4010* | 50107
Bbenzon 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08
Va: 120 140 20 350 205 100 70 50
JuxmnopaTan 0,1 0,4 0,7 0,9 1,2 0,4 1,3 0,6
XKenezo 0,058 | 0,04 0,03 0,02 0,01 0,03 0,07 0,08
Kobanbt 0,9 0,8 0,7 0,6 0,5 0,4 0,6 0,3
Bapuant 9 10 11 12 13 14 15 16
Vi 210 320 350 20 80 40 60 20
Hedts 0,01 0,02 0,01 0,02 0,01 0,02 0,04 0,05
Huxenb 0,01 0,01 0,014 | 0,012 | 0,011 0,01 0,013 | 0,009
[Mupuaux 0,01 0,02 0,03 0,04 0,05 0,055 0,06 | 0,065
Vo 70 30 50 90 40 30 230 310
Hedts 0,02 0,03 0,02 0,04 0,05 0,03 0,06 0,07
PryTh 0,006 | 0,007 | 0,008 | 0,009 | 0,04 0,03 0,02 0,01
CauHen 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,09
Bapuant 17 18 19 20 21 22 23 24
Vi 50 15 100 110 120 140 20 330
HuTtpatst 0,18 0,5 0,2 0,2 0,11 0,16 0,2 0,12
drop 0,08 0,6 0,06 0,07 0,08 0,09 0,1 0,04
Xpom 0,001 0,01 0,001 | 0,002 | 0,003 0,01 0,01 0,002
Vo 30 165 20 70 30 50 90 50
Huuk 0,2 0,13 0,6 0,7 0,5 0,4 0,3 0,2
Kepocun 0,1 0,12 0,5 0,4 0,3 0,2 0,2 0,1
MetaHon 0,15 2,6 0,41 0,32 0,31 0,22 0,13 0,12

NNPAKTUYECKOE 3AHATHE NeS
«3arpsi3HeHHe OKpy>Katolel cpeabl. [ 1odanbHbIe HKOJIOTHUECKUE TPOOIIEMBbI»

MeTtoanuyeckue yKasaHusl.

CemmuHap npoBoautcs B popme "kpyrioro ctona". CTyIeHThl BMECTE C IIPerojaBaTeieM
00CY/1al0T BOTIPOCHI, KACAIOIMECS] UICTOYHUKOB MOTEHIMAIBHON ONAaCHOCTH ISt
AKOJIOTHYECKOM onacHoCTH (Db) MpUpPOIHBIX 3KOCUCTEM:

1. Onpenenenue 3arps3HeHus. OCHOBHBIE 3arps3HUTENN Ouocdepsl, X JeHCTBHE Ha
OpraHM3M 4YeJIOBeKa U OKPYKAIOUIYI0 Cpeay.

2. 3arpssHeHus U ux knaccuduxanus. Mcrounuk u popmel 3arps3HeHU.

3. 3BarpssHenust atmocdeprl. OCHOBHBIE TpPYNIbl 3arpsA3HSIONIMX BEIIECTB, HX
HKOJIOTUYECKOE JIENCTBUE, UCTOUHUKH ITOCTYIUICHHUS.

4. 3arpsHeHus ruapochepsl. 3arps3HEHUE PEK, 03€P.

Knaccudukarus otxon0B. MeTob! HX epepadboTKH.
[IpyurHBl 1 MEXaHU3M BO3HUKHOBEHHSI TAPHUKOBOTO 3 dekTa.
IIpyunHBEl 1 MEXaHW3M BO3HUKHOBEHHMSI KUCJIOTHBIX OCA/IKOB.
Hcromenune 030HOBOrO €I0sl.

NN
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9. TIlpoGnema pocta HAPOJOHACEICHHS.

10. IIpoGnema HEXBaTKU MPOJAOBOJIbCTBHUS.

11. IIpoGnema HEXBATKU MPECHON BOMIBI.

12. TIpo6iiema HaKOTUICHUS OTXOIOB.

13. IlpoGnema yHUUTOKEHHUsS] OMOpa3HOOOpa3HsL.
14. TIpo6iema UCTOMICHUS TPUPOIHBIX PECYPCOB.
15. IIpoGiema aTOMHOTO OPYXKHSL.

16. 3arpsasHenre MupoBoro okeaHa.

17. ®oToxuMHUECKUI CMOT.

TIIPAKTHUYECKOE 3AHSTUE Ne6
«DKOo3alIUTHAA TEXHUKA))

MeTtoauyeckue yKkazaHusl.

Cemunap npoBogutcs B popme "kpyrioro crona". CTyAeHTHI BMECTE C TIPEoiaBaTeieM
00CYyXJIal0T CJIEYIOIINE BOMPOCHI:

1. MeToapl OYHUCTKH Ta3000pa3HBIX BHIOPOCOB MPEATPUSTHI.
MeTonabl OYUCTKHU BOJ OT 3arpsI3HEHU.
MeTto/bl 1 anmapathl 00eCTIBUIMBAHUS Ta30B.
MeToapl peKyJIbTHBAIIMN HAPYIIEHHBIX U 3arps3HEHHBIX TIOUB.
Mertoab! nepepaboTKH 0TXO0JI0B TPOU3BO/ICTBA.
MeTob! nepepaboTKHU 0TXO0/10B OTPEOICHUSI.
HopmupoBanue kauecTBa OKpY»Karollen cpebl.

N AEWD

IIpuniaoxenne 1
Ilpeoenvrno-oonycmumote konyenmpavuu (I1/1K)

3A2PAHAIUUX 8EULECHIE 8 8030YXe HACEIEHHbIX Mechm [3]

NAK, mr/m’
BemectBo Maxkcumanabn | Cpenne- Kunacce

asi pa3oBasi CYTOYHAsI | OMACHOCTH
A30Ta TMOKCH]I 0,085 0,04 2
A3zoTa okcHg 0,4 0,06 3
AMMHak 0,2 0,04 4
AtnieToH 0,35 0,35 4
bens(a)mupen (3,4-6eH3nupeH) - 0,1mxr/ 1

100 M°

benzon 1,5 0,1 2
bpom - 0,04 2
bpomMOGeH3o0a - 0,03 2
B3Belennsle Benecrsa’ 0,5 0,15 3
I'excan 60 - 4
0,0-umeTmn-S-(1,2-6McKapOITOKCUITHLII) 0,015 - 2
nutrodocdart (kapobodoc)
0,0-Aumetun-(1-rugpokcu-2,2,2-rpuxmopatuin) | 0,04 0,02 2
dbochonat (x0podoc)
JudTopxiopmeran (ppeon-22) 100 10 4
Juxnopaudropmeran (bhpeoH-12) 100 10 4

" HenuddepeHunpoBaHHas o COCTaBy IbUIb (a9p030Iib), COAEPIKAMIascss B BO3AyXe HAaceldeHHBbIX MyHKTOB. ITJIK
B3BELICHHBIX BELIECTB HE PACHPOCTPAHSIOTCA HA a’po30JId OPraHUYECKHMX M HEOPraHM4YeCKUX COEeIUHEHUN

(MeTayuloB, WX COJeH, IuIacTMAace;
ycTaHaBiuBaroTcs coorBercTBytomme [1JIK.

6HOJ'IOFPI‘-ICCKI/IX, JICKapCTBCHHBIX MperiapaTtoB U L[p.), JJIL KOTOPBIX
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Juxnopdbropmeran (ppeon-21) 100 10 4
Juxnoparan 3 1 2
JvaTunamMua 0,05 0,05 4
JlurTrnoBei abup 1 0,6 4
Kanposakram (mapsel, a3p0301b) 0,06 0,06 3
Kucnota azotHas no mosiekysne HNOs 0,4 0,15 2
Kucnora cepnas mo hopmysne HSO, 0,3 0,1 2
Kucnora ykcycHas 0,2 0,06 3
MpIIbsIK, HEOPTaHUYECKHUE COSTUHEHNS (B - 0,003 2
NIepecyYEeTe Ha MBIIIBSK)

Hadranmun 0,003 0,003 4
Hukens pactBopuMble coM (B epecueTe Ha 0,002 0,002 1
HUKEJIb)

Hutpobenszon 0,008 0,008 2
O30H 0,16 0,03 1
JBIS3307000%0)8)0%05 1 0,05 0,0025 3
Caxa 0,15 0,05 3
CBUHEI ¥ €r0 COeTMHEHUS], KPOME - 0,0003 1
TETPa3TUJICBHHIIA (B IEpecyeTe Ha CBUHEI)

CepoBo10poJ 0,008 - 2
Cepoyriepon 0,03 0,005 2
Cepbl THOKCH]T 0,5 0,05 3
CUHTETUYECKHE MOIOIIUE CPEACTBA TUIIA 0,04 0,01 2
"Kpucrayin" Ha OCHOBE alKWICYyb(haTa HATPHUs

(o anmkwiicynbdaTy HaTpHs)

Ckunuaap 2 1 4
CoupTt METUIIOBBIM 1 0,5 3
CnupT 3TUI0BBIN 5 5 4
Tonyon 0,6 0,6 3
Yraeponaa okcu 5 3 4
Y1i1epoJ1l 4eThIPEXXJIOPUCTHIN 4 0,7 2
denon 0,01 0,003 2
DopManbaerua 0,035 0,003 2
dTopuCcThIe coeHEeHUS (B TiepecyeTe Ha (Top):

razoo0pasHbie coeMHEHUS ((PTOPUCTHII 0,02 0,005 2
BOJIOPO/I, TeTpahTOPUI KPEMHUA);

XOPOIIIO PAaCTBOPUMBIEC HEOPTaHUYECKHE 0,03 0,01 2
dTopuas! (propus HaTpuUs, rekcadTOPCUITUKAT

HaTpus)

IUIOXO pacTBOpUMBIEe Heopranuueckue gropuast | 0,2 0,03 2
(¢pTopua anromuHus, GTOPUI KaJIbIHS,

rexcaTopaTFOMUHAT HATPHsI)

Dypdypon 0,05 0,05 3
Xnop 0,1 0,03 2
[uknorekcan 1,4 1,4 4
OTU XJIOPUCTHIN — 0,2 4
OTuaneTar 0,1 0,1 4
OTHUII0EH301 0,02 0,02 3
OtuneH 3 3 3

DddexTom cymMManuu 00J1a1aroT:
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— aMMHaK u GopMalIbJIeTH I,

— aMMHaK ¥ CepPOBOJIOPO/I;

— aMMHak, CepoBOJIOPOa U (OpMabACTUI,

— aneToH U QeHOT;

— a’po30Jid OKcU/a BaHaaus (5) U JUOKCHU] CEPHI;

— 0OeH301 ¥ aneTo(eHoH;

—  030H, AMOKCHUJ] a30Ta U (pOpMabIeTu;

— cepoBOOpOa U (POpMabIETH]I;

— JTMOKCHUJ cepbl U (EeHOT,

— JTMOKCHJI Cepbl M OKCHUJI yriiepoja, (heHO U NbLJIb KOHBEPTOPHOT'O IPOU3BOJICTBA,
— JIMOKCHUJ Cepbl U TPUOKCHU]] CEPBI, aAMMHUAK U OKCHJIBI a30Ta;

— JHOKCHJ cepbl U (hTOPOBOIOPOT;

— CHJIbHBIC MUHEPAIbHBIC KHCIOTHI (CepHast, COJISTHASL ¥ a30THAs);
— yriepojia OKCHJ U TIbLIb IEMEHTHOTO MTPOU3BOJICTBA;

— YKCyCHas KUCJIOTA U YKCYCHBIH aHTUIPUI,

— (Qenoun u aneToheHoH;

—  (ypdypon, METHIIOBBII U 3TUIIOBBIN CIIUPTHI;

— I[MKIOTEKCaH U OCH30JI;

— OTWJIEH, IPOMUJICH, OyTUIICH ¥ aMUJICH.

IIpuioxenne 2
Ilpeoenvno-oonycmumole KOHYeHmpayuu
HEKOmopulX 6peOHbIX 6euecme (6 M2/OM’) 6 600e 600HbIX 00bekmos [3, 5]

Boannie 00LeKTHI
X035 CTBEHHO-ITUTHEBOTO Bonure OQLeKTH
PbI00X0351/iCTBEHHOT 0

HaumenoBanmue H KyJIBTYPHO-GEITOBOTO HA3HAYECHUS

Ha3HAYeHus
nHrpemenTa Knace Kaacce

JIB* MK onmacu | JIIIB MK onacH

OCTH OCTH
AmmMuak (o azoty) | Can. 2,0 3 Toxkc. 0,05 4
AnieToH Camn. 2,2 3 Toxc. 0,05 3
benzon CaH-TOKC. 0,5 2 Toxec. 0,5 4
Bbpom CaH-TOKC. 0,2 2 — — —
Juxnopaudenuntpu | CaH-TOKC. 0,1 2 Toxkec. Orcyrer | 1
xJyiopatas (JAT) ue
(0,00001)
Juxnopdenon Opr. 0,002 4 Toxc. 0,0001 1
Keneso Opr. 0,3 3 Tokc. 0,1 4
KobGaneT CaH.-TOKC. 0,1 2 Tokc. 0,01 3
Kepocun Opr. 0,01 4 — — —
TEXHUYECKUU
Kapbomon Can.-TOKC. 1 4 Opr. 1 4
MBEIIBSK CaH.-TOKC. 0,05 2 Toxkc. 0,05 3
Menn Opr. 1,0 3 Toxec. 0,001 3
MeTtanon CaH.-TOKC. 3,0 2 Camn.- 0,1 4
TOKC.

Hurpats (1o azoty) | Can. 45,0 3 Can.- 40

* JITIB — MTMMHTHPYFOLLIHI TOKA3aTelb BPSIHOCTH, OTPAKAOIINIA PUOPUTETHOCT TPEOOBAHMUIA K KAYECTBY BOIBL.



TOKC.

Hadranun CaH.-TOKC. 0,01 4 Toxec. 0,004 3
Heds Opr. 0,1 4 Pri6x03. | 0,05
MHOTOCEpHHUCTAs!
Hedt1p npounas Opr. 0,3 4 Pp16x03. | 0,05 3
Hukens CaH.-TOKC. 0,1 3 Toxkc. 0,01 3
[Tupuann CaH.-ToKC. 0,2 2 Toxkc. 0,01 3
[Tponmnossiit cniupt | Opr. 0,25 4 - — —
Pryts Camn. 0,0005 1 Tokc. OrcyrerB | 1

ue

(0,00001)
CBuHeIl Can. 0,03 2 Toxec. 0,006 2
denon Opr. 0,001 4 Pr16x03. | 0,001 3
dopManbaerua Camn. 0,05 2 Can.- 0,01 3

TOKC.
dtop (F) CaH.-ToKC. 1,5 2 Toxkc. 0,05 3
XJI0p aKTUBHBII Can. OtcyretB | 3 Toxke. Orcyrer | 1
ue ue

(0,00001)
Xiopodhopm Can.-TOKC. 0,06 2 — —
Xpowm (Cr’") Opr. 0,5 3 Toxkc. 0,07 3
Iuanuast CaH.-TOKC. 0,1 2 Toxkc. 0,05 3
Iyak Camn. 1,0 2 3 Toxec. 0,01 3

"Omcymcmesue" — HEOMYCTUM COPOC TAHHOTO COSIMHEHUS B BOJHBIE OOBEKTHI.

"Pb10x03." — pbI00X03IICTBEHHBII — N3MEHEHUE TOBAPHBIX KAU€CTB IMTPOMBICIIOBBIX BOJIHBIX
OpPraHU3MOB: MOSIBJIEHUE HETIPUATHBIX U IOCTOPOHHUX NIPUBKYCOB M 3aI1axoB.

"Toxc." — TOKCUKOJIOTMYECKHAN — MPSIMOE TOKCHYECKOE BO3/IEUCTBUE BELIECTB HA OPraHU3MBbI
(BOZIHBIE OpTaHU3MBbI).

"Can." — caHUTapHBIN — HApYIICHUE YKOJIOTUYECKUX YCIOBUN: U3MEHEHUE TPOPHOCTU
BOJIOEMOB, THIPOXMMUYECKHX ITOKa3aTeNel: KUCIopo, a30T, hocdop, pH; HapymieHne
camoouuiieHust Boapl: BIIKs, uncnennocts canpoduTHOM MUKPOQIIOPHI.

"Can.-mokc." — CAHUTapHO-TOKCUKOJIOTUYECKUI — IEMCTBHE BELIECTBA HAa BOJHBIE OPTaHU3MBbI U
CaHUTapHBIE [TOKA3aTEIH BOJOEMA.

"Ope." — opranonenTHYecKuii — 00pa3oBaHue MJICHOK U MEHBI Ha IOBEPXHOCTH BOJIbI, OSBICHHE
MIOCTOPOHHUX MTPUBKYCOB U 3allaX0OB B BOJIE.

Knaccvr onacnocmu:

| — ype3BBIYAHO OMACHBIN,

2 — BBICOKO OIACHBIH,

3 — OomacHEBIH,

4 — yMepeHHO ONacHbI.

IIpnioxenne 3
TJIK nekomopulx xumuueckux eeuiecme 6 nouee, me/kz [3]

Benuuuna [1/IK ¢ yuetom

BemectBo (ona 1 0B 101 [Tpumeuanue
KYJBTYpPbI, YyBCTBUTEILHBIC
K MTECTUIIHIaM

ATtpaszun 0,01

ArneTanbaerun 10,0

bens(a)nupen 0,02

benszun 0,1
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Benuuuna [1/IK ¢ yuetom
BemectBo (ona 1 n04B 102 [Tpumeuanue
KYJBTYPbI, 4yBCTBUTEIILHBIC
K MECTUIMIaM
benson 0,3
beranon 0,25
Banekcon 1,0
Bananuii 150 OO61iecaHuTapHBIN
Bananuii + mapranen 100+1000
W3onponunbeH3on 0,5
KobGanbsT 5 OO61miecaHuTapHBIN
KomruiekcHbIe TpaHyTUpOBaHHBIC
ynoopenus (KI'Y) cocraBa 120
N:P:K=64:0:15
KommuiekcHblie xxunkue yaoopeHus 20
(KXXYVY) cocraBa N:P:K=10:34:0
JIunypon 1
Menn 3 OO6miecaHnTapHbIN
\% 0810018508 2 TpaHCIOKaIMOHHBIN
Hutpatsl 130
Otxozs! hotaruu yris (ODY) 3000
Pryth 2,1 OO01iecaHUTapHBIHA
CsuHen 6 OO6miecanuTapHbIN
CBuHEI + PTYTh 20,0 + 1,0
dopmanbaeruy 7
XJopu1 KaJius 560
[Tonmuxmop6udeHnITBI (CyMMapHO) 0,06 OO61iecaHuTapHBIN
HecTuumabi:
- FeKcaxJIopaH 0,1
- AT u ero MeTabOIUTHI 0.1 SanpelieHo B o/x
(cymMMapHOE KOJIMYECTBO)
- xJopodoc 0,5
- kap6odoc 0,5
- monuxJopkamQpen 0,5
- IOJIUXJIOPITMHEH 0,5
- IPOMETPUH 0,5
- XJIOpamI 0,05

3. MeToauueckue PE€KOMEHIAUHA 110 BBIIIOJTHCHUIO KOHTpOJ’leOﬁ paﬁoTbI

Kontponbnas pabota coctout u3 10 BOmpocoB, KOTOphIE BEIOMPAIOTCS COTIIACHO HOMEPY

BapHaHTa 10 JBYM MOCIEIHUM LUu(ppaM 3a4ETHON KHUKKH.

Crincox BOpOCOB ¥ BapUaHTOB IpUBeleH Ha ¢. 39 [1].

OTBeTHI Ha BOITPOCHI BBINIOJHAKOTCA B IMCbMCHHOM BUIC U CAAKOTCA ITPEIIOaaBaTCIIro.

Cnucok JIuTepaTyphbl:

1. prrJ'IOBa E. . Oxonorus. Metoaudeckue YKa3aHus U KOHTPOJIBHBIC 3alaHUA OJId CTYACHTOB

TEXHUUYECKUX HalpaBJeHUI/criennaibHOCTeN 3a04HOM (popMbl 00yueHus [ DIEKTPOHHBIN

pecypc] . — Mypmanck : U3n-so MI'TY, 2018. — 55 c.




4. prrmom,le N UHAMBUAYAJbHbIC KOHCYJIbTAallMH

Cl0BO  «KOHCYNbTalUs» JIATUHCKOTO MPOMCXOXJIEHUS, O3HAyaeT «COBEIIaHUe»,
«OOCYyXIIeHUEY.

KoHcynbramuu mpoBOUTCS B CIEAYIONUX CIIydasx:

- Korja HeoOXoauMO MOAPOOHO PACCMOTPETh MPAKTHUECKHE BOIPOCHI, KOTOpbIE ObLIN
HEI0CTaTOYHO OCBEIICHBI MJIM COBCEM HE OCBEIEHBI B IIPOLIECCE JCKIIUH;

- C LEJBI0 OKa3aHUs KOHCYJBTATMBHOW ITOMOIIM IIPU IMOATOTOBKE K IPOMEKYTOUYHOH
aTTeCTalllH, YYaCTHIO B KOH(EPEHIIUH U JIp.);

- ecnu oOywaromeMycsi TpeOyeTcsi MOMOINb B PEIMICHWH CHOPHBIX WM MPOOJIEMHBIX
BOIPOCOB BO3HUKAIOIIUX MPU OCBOCHUU JUCIUILTUHBI.

Wns Ha KOHCYJIBTAIMIO, HEOOXOAMMO XOPOIIO MPOIyMaTh BOMPOCHI, KOTOPBIE TPEOYIOT
pasbscHeHUs. B wacTHOCTH, eciM 3aTpyAHEHHE BO3ZHUKIO NPU HU3YyUYEHHH TEOPETUYECKOTO
Marcpurajia, TO KOHKPECTHO YKaXHUTC, UYTO BaM HCIIOHATHO, Ha Kakoil u3 ITYHKTOB O606HI€HHI)IX
TUTAaHOB BBl HE CMOTJI CaMOCTOSITEIbHO OTBETUTb.

Ecnmu ke 3aTpysHEHHE CBS3aHO C pEIICHHEM 3aJa4u WM O(QOpMIICHHEM OTYeTa O
nabopaTopHoil paboTe, TO HAa30BUTE ATAIl PELICHHUs, Yepe3 KOTOPHI HEe MOIJHU INepelarHyTs,
WIH TpeOOBaHKE, KOTOPOE HE MOXKETE BBITOIHUTS.

5. MeToauyeckne peKOMEH/IAMH 110 OPraHU3AIUN CAMOCTOSITEILHOMH PadoThI

VYcnemHoe ocBOe€HHE — KOMIETEHIMH, (QopMHpyembIX  y4yeOHONW  JUCHMILTUHOM,
IpernonaraeT ONTUMaIbHOE HCIIOJIb30BaHHE BPEMEHH JUIsl CAMOCTOATEIBHOM padoThI.

CamocTtosTenbHast paboTa 00yyarolerocs - JesTeIbHOCTh, KOTOPYIO OH BBINIOJHSET 0€3
HENOCPEACTBEHHOTO Y4YacTHsl MPENOoJaBaTesl, HO MO €ro 3aJaHHI0, MOJ €ro PyKOBOACTBOM U
HaOmoaeHueM. O0yJaromuiics, 00J1a1at0INi HAaBBIKAMUA CAMOCTOSITEIHHOM pa0OTHI, aKTUBHEE U
riny0xke ycBauBaeT y4eOHBIH MaTepHall, OKa3bIBaeTCs JIydlle MMOATOTOBICHHBIM K TBOPUYECKOMY
TPYLy, K CaMOOOPa30BaAHUIO U MIPOJOHKEHUIO 00YUCHHUSL.

CamocrosTenbHas paboTa MOXKET ObITh ayIMTOPHOM M BHEAyAUTOPHOU. [ paHHIIBI MKy
STUMH BHJIaMU pabOT OTHOCUTEIIbHBI, & CAMH BHJIbI CAMOCTOSTEIbHONU pabOThl IEPECEKarOTCs.

AynuTopHas caMocTosTenabHas paboTa OCYIIECTBISETCS BO BpEeMs POBEICHUS yUEOHBIX
3aHATUN N0 JUCHUILIMHE (MOAYJIIO) IO 33JaHUIO MpenoaBatens. Bximtodaer B ceds:

- BBITIOJIHEHUE CaMOCTOSTENbHBIX Pa0OT, y4acTHE B TECTUPOBAHHM;

- BBITIOJIHEHUE KOHTPOJIBHBIX, MPAKTUYECKUX U J1a00paTOPHBIX padoT;

- peleHMe 3a7a4 W YHOPaXHEHUH, cocTaBleHHE Tpaduueckux H300pakeHHH (cxem,
Juarpamm, TalJuIl U T.11.);

- paboTy cO CIIpaBOYHOM, METOJMUECKOM, CIIEIUAIbHOM JTUTEPATypOii;

- ohopMIIEHHE OTYETa O BBHINIOJHEHHBIX paboTax;

- IOATOTOBKA K INCKYCCUH, BBIITOJIHEHUS 3aJaHUM B IEJIOBOM UI'PE U T.1I.

BHeaynurtopHas camocrtosiTenibHas pabGoTa (B Oubnuoreke, B jmaboparopuu MITY, B
JIOMAIIIHUX YCIIOBUSAX, B CHELMAIbHBIX MOMEIIEHUIX ATl caMOCTOsTeNbHOI padoTsl B MI'TY un
T.1.) SBJISIETCS TeKylIeil 00s3aTenbHON paboTol Hal yueOHbIM MaTepuajaoM (B COOTBETCTBUU C
paboueil mporpammoit), KOTopas HE NpEeANoJiaraeT HEeMOCPEICTBEHHOIO M HENpPEpbIBHOIO
PYKOBOJICTBA CO CTOPOHBI NPENOJaBaTENs.

BreaynutopHas camocTosiTenbHast paboTa o AUCHUIUIMHE MOXKET BKJIIOUATh B CEOsL:

- TMOATOTOBKY K AayJUTOPHBIM 3aHATUAM (JIEKIUSM, TPAKTUYECKHUM 3aHATHUSM,
n1abopaTOpHBIM paboTaM M Jp.) U BHINOJIHEHHE HEOOXOAUMBIX JIOMALTHUX 3a/1aHU;

- paboTy HajJ OTHEIbHBIMU TEMaMU JUCIHUIUIMHBI (MOZYJsS), BBIHECEHHBIMH Ha
CaMOCTOSITEJIbHOE U3yUeHHE B COOTBETCTBUU € paboyeil mporpamMmoii;

- mpopabOTKy MaTepuaia M3 TMEPEeUHs OCHOBHOM W JIOMOJHHUTEIBHOW JIMTEPaTyphl IO
JUCLUIUINHE, 110 KOHCIIEKTaM JIEKLIN;

- HamucaHue pedepaToB, MOKIAA0B, 3CCE, OTYETOB, MOJATOTOBKA MYJIbTUMEIUNHBIX
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IIPE3EHTALMN, COCTABIEHHE IJIOCCapys U JIp.;

- JpyrHue BUJbI CAMOCTOSTEIbHON pabOoThI.

ConepxaHne caMOCTOSTENBHOM  palboThl  ompenensercs paboueil  mporpamMmoit
JUCIHUIUIMHBL. 3afaHusl A1 CaMOCTOATEIbHOW pabOThl MMEIOT YeTKHe KaJeHAapHbIe CPOKHU
BBITIOJTHEHMS.

BrimonHenue mo00ro BuAa CaMOCTOATEIbHOW pabOThl MPEANoyaraeT MpPOX0KIECHUE
00yyaromuMcs CIeyIoInX TaroB:

1. Onpenenenue meau CaMOCTOSITEIBHONU PaOOTHI.

2. KonkpeTu3ainus no3HaBaTeIbHON (Mpo0IeMHOM MIMITPAKTUYECKON) 3a/1auH.

3. CaMoolIeHKa TOTOBHOCTH K CaMOCTOSATEIbHON pabOTENo PEHIeHUIO TOCTaBICHHON HITH
BBIOpaHHOM 3a7au.

4. Bribop anekBaTHOrO criocoba AeMCcTBUI, BEAYLIEro KpeleHUIo 3a1aun (BbIOOp myTei
Y CPEJCTB JJIS €€ PEIICHNUS).

5. [InanupoBanue (CaMOCTOATETHFHO WM C TIOMOIIBIOTIPEIIOaBaTENs) CAMOCTOSTEIILHON
paboThI 1O PEeIICHHIO 3a/1aUH.

6. Peanuzanust mporpaMMbl BBITIOJTHEHUS CAMOCTOSITEIIbHOM pabOTHI.

7. CaMOKOHTPOJIb BBIMOJIHEHUSI CaMOCTOSITENIbHOW paboThl, OLIEHUBAHME IOJyYEHHBIX
pe3yJIbTaToB.

8. Pedrexcus coOCTBEHHOM yueOHOH NesTETbHOCTH.

PadoTa ¢ HAy4YHOI ¥ Y4eOHOM JIuTepaTypoi

PaGora ¢ yueOHOM W HayyHOM JUTEepaTypoil sBisieTcs TIJIaBHOH  (opMoi
CaMOCTOSATEJIbHONW paboThl U HEOOXOJMMA MPH MOJATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX
3aHATHUAX, K KOHTPOJBHBIM paboTaMm, TECTUPOBAHUIO, 3aUETY.

B mporecce paboThl ¢ yueOHON 1 HAyYHOH JINTEPaTYpOi CTyIEHT MOXKET:

-JiefaTh 3alKiCcH MO X0y YTEHMs B BHJIE MPOCTOrO WM Pa3BEpPHYTOro IjiaHa (Co3/1aBaTh
IIEpEYEHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATh TE3UCHI (HUTHPOBaHUE HauOoJiee BaXKHBIX MECT CTaThbU MJIU MOHOTpaduu,
KOPOTKOE M3JI0)KEHHUE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBUThH aHHOTAIMH (KpaTKoe 0000IIeHHe OCHOBHBIX BOIIPOCOB pabOThI);

- CO3/1aBaTh KOHCHEKTHI (Pa3BEpHYThIE TE3UCHI, KOTOPHIE).

Br10paB HY’KHBII HCTOUHHUK, CIIeAyeT HAMTH HHTEPECYIOUINI pa3/ien 10 OrJIaBJICHUIO WU
an(haBUTHOMYYKa3aTelllo, a TakXKe OJHOMMEHHBIH paslesl KOHCIEKTa JIEKIUH WiIM yuyeOHOro
nocobus. B ciydae BO3HMKIIMX 3aTpyJHEHMH B NMOHUMAaHUHM Y4eOHOTro MmaTepuana cleayeT
0o0paTuThCcs K JPYT'MM MCTOYHHMKAM, T€ H3JI0KEHHE MOXKET OKas3aTbCs OoJiee JOCTYHMHBIM.
HeoOxonumo oTMeTuTh, 4TO paboTa ¢ JUTEpaTypoil HE TOJIBKO IMOJIE3HA KaK CPeACTBO Oolee
ryOOKOro M3ydyeHHs J000H JUCHMIUIMHBL, HO M SBISETCS HEOTHEMJIEMOH YacTbhiO
npoeccCuoHaNBbHOM e TeIbHOCTH Oy IyIIEero BhITYCKHHKA.

Pemenne cMTYallMOHHLIX 3224 (Kelc-3a1aHNii)

Keiic-3ananue(anri. case- ciy4ail, cuTyaiusi) - 3aJaHHe, CBSI3aHHOE C KOHKPETHBIM
MOCJICIOBATEILHOCTRIO JICUCTBUI W HANpPaBJICHHOE Ha pPa300p, OCMBICICHHE U peEIIcHUE
pealibHOI MPpoQecCHOHANTBHO-OPUECHTHPOBAHHON CUTYAIUH.

Pemenue cuTyalmoHHBIX 3a7a4 HAMPaBJICHO Ha (OPMHUPOBAHME YMEHUS aHAIW3UPOBATH
B KOPOTKHE CPOKH OOJBIIONH 00BeM HEyHNOpsAOYeHHOW HH(OpMaluu, MPUHSATHS PEIICHUN B
YCIOBHUSIX  HEIOCTAaTOYHOM uH(OpMaIMK, TOTOBHOCTH WCIIONB30BaTh COOCTBEHHBIC
WHANBUIyaJIbHBIE KPEATUBHBIE CIIOCOOHOCTH IS PEIICHUS UCCIIEIOBATEILCKUX 3a/1a4.

Pexomenmanmu mo pabote ¢ kercom:

- CHavajla HeOOXOJUMO MPOYUTATh BCIO MMEIOIIYIOCS MH(OPMAIIMIO, YTOOBI COCTaBUTH
LEJTOCTHOE MPEJCTABICHUE O CUTYallMU; HE CIEAYET Cpa3y €€ aHAIM3UPOBATh, KEJIATEIbHO JTUIIb
BBIZICIIUTE B HEW JTaHHBIE, ITOKA3aBIINECS Ba)KHBIMU,

- TpeOyeTcs OXapaKTepu30BaTh CHUTYaIlMIO, OMPEICIUTh €€ CYIIHOCTh M OTMETHUTh
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BTOPOCTETICHHBIE JIEMEHTHI, a Takke cPOpMyJIMpOBaTh OCHOBHYIO MpoOieMy U MpoOsieMsl, eit
MOTYMHEHHBIE;

- BaXHO OLEHHUTHb Bce (aKThl, Kacalollecs OCHOBHOHM mpoOiiembl (He Bce (aKThl,
U3JIO)KEHHBIE B CUTYallMd, MOTYT OBITh NPSMO CBSI3aHBl C HEH), M TMONBITAThCS YCTAaHOBHUTH
B3alMOCBS3b MEKy IPUBEACHHBIMU JIaHHBIMY;

- caenyetr choOpMyIUpOBaTh KPUTEPUM ISl MPOBEPKHU MPABUIBHOCTU MPEIOKEHHOTO
peleH s, ONbITaTbCs HATH allbTepHATUBHbBIE CLIOCOOBI PELICHHUS, €CIM TaKUue CYIIECTBYIOT, U
OTpeAeNuTh BapUaHT, HanOoJiee yI0BIETBOPSIIONINNA BHIOPAHHOMY KPUTEPHIO.

TemaTuka camocTosiTeIbHON PadoThI
Mopayab Ne 1. O6miasi 3x0/10rus U 1J100a1bHbIE IK0JI0rH4Yeckne nNpodJjeMbl COBPeMEHHOCTH
1.1 Yuenue o 6uocghepe

[Tonsitue 6uocdepsl. CoctaB u cBoiicTBa 6Mocheprl. YcroitunBocTs 6Mochepbl. DyHKINU
U CBOMCTBa *HMBOT'O BellecTBa. buoreoxummuueckue nukisl. Hoocdepa.

[Tonsitue O6uocheprr mosiBuwiock B Omonorunu B XVIII Beke, HO BrepBbie B OJU3KOM K
COBPEMEHHOMY CMBICITY MOHATHE «Onochepa» BBea aBCTPUICKHIA reonor Dayapa 310CC B KHUTE
«IIpoucxoxnenne Amnpm» (1873 T.), KOTOpBHIN ompenenwyi ee Kak o0coOyio, o0pazyeMmytro
opranuzMamu 000J04Ky 3emud. B HacTosmiee Bpems Bce KHMBBIC OpPTaHU3Mbl HAa3bIBAIOT
«Ouota», «OMOC», «KHBOE BEIECTBO», a MOHATHE «Ouocdepa» TpaKTyeTcss TakK, KaK ero
ToNKOBaJNl akajgeMuk Brnagumup MBanoBuu Bepnanckuii (1863-1945 rr.): ocobas, oxBaueHHas
KHU3HBIO, 00o0s0uka 3eMin. B ¢usuko-xuMuyeckom coctaBe d6uocdepsl BepHanckuii Bbaemsi
CJIEIyIOIINE KOMIIOHEHTHI:

- JKMBOE BEILECTBO - COBOKYITHOCTb BCEX JKUBBIX OPraHU3MOB;

- KOCHOE BEIECTBO - HEKHBBIE TeJla WM sIBIEHHUS (ra3sl arMocdepbl, TOpHbIE MOPOIbI
MarmMaTU4ecKoro, HEOPraHM4YEeCKOro MPOUCXOKACHUS U T.11.);

- OHMOKOCHOE BEIIECTBO - Pa3HOPOJHBbIE MPUPOAHbIE Teda (IMOYBBI, HOBEPXHOCTHBIE BOJIBI U
T.1L.);

- OHMOreHHOE BEIIECTBO - MPOIYKTHI KU3HEAEATEIbHOCTU JKUBBIX OPTaHU3MOB (IyMyC MOYBHI,
KaMEHHBIH yronib, Topd, HedTh, CIAHIBI U T.I1.);

Bepnanckuii B cBoem Tpyze «buochepa» BrepBbie J0Ka3al MEPBOCTEICHHYIO POJIb KUBBIX
OpraHu3MoB B ()OpMHUPOBAHMM OKpYyXkaromie cpeipl. JKU3Hb -3TO CBA3YIOILIEE 3BEHO MEXKIY
Kocmocom wu  3emuiell, KOTOpPO€ HCIONB3Yysl OHEPTUIO, MPUXOJALIYI0O U3 KOCMOCA,
TpaHCPOPMHUPYET KOCHOE BEIIECTBO, CO3AA€T HOBbIE (DOPMBI MaTepHalbHOrO Mupa. Tak, )KUBbIE
OpraHu3Mbl CO3/1aIM TOYBY, HAMOJHWINM aTMoc(epy KHCIOpOIOM, OCTaBWIM TIocie cels
KUJIOMETPOBBIE TOJIIM OCAI0OYHBIX MOPOJ U TOIUIMBHBIE OOraTcTBa HEJpP, MHOTOKPATHO MPOITY-
CTHIIM uepe3 cebst Becb 00beM MupoBoro okeaHa. BepHajackuii He 3aHuMMancs mpobiaemMoit
BO3HHUKHOBEHUS U3HU, OH MMOHMMAJI €€ KaK €CTECTBEHHBIN ATall caMOOpPraHU3allMi MaTEepPUH B
700011 yacT KocMoca, IPUBOIAIINNA K BOSHUKHOBEHHUIO BCE HOBBIX (DOPM €€ CyIeCTBOBAHUS.

VYuenue BepHajckoro HalenuBallo Ha U3YyYEHHE JKUBBIX, KOCHBIX U OMOKOCHBIX T€l B MX
HEPA3PbIBHOM E€IMHCTBE, YTO ChIIPaJIO 3HAYUTEIBHYIO POJIb B IOJATOTOBKE ECTECTBOUCIIBITATENEH
K LI€JIOCTHOMY BOCTIPUSITUIO IPUPOJIHBIX CUCTEM.

CtpykTtypa Ouocgepbl mnpeacTaBiseT cOO0OH COBOKYNMHOCTb TIa3000pa3HOM, BOAHOH H
TBEepAON 00O0JIOUEK IMJaHEeThl M JKMBOIO BEIIECTBAa, UX Haceistoniero. Macca Ouocdepbl
coctapnsier npubam3utensHo 0,05% wmaccel 3emim, a ee oobem - 0,4% oObema IUTaHETHI.
I'panuner  OGuocdepsl  ompenensieT pacnupoCTpaHEHWE B HEW  JKUBBIX ~ OPTaHHU3MOB:
TOPU30HTAJIBHBIX TPaHUIL] B HEW HE CYILLECTBYET, a 10 BEPTUKAINA BEPXHSIsI TPAHUIIA PACIIONOKEHA
Ha BBICOTE 030HOBOTO CJIOSI 3€MJIM, @ HUXKHSS - B Mpejaenax JIMTOcQephl JIEKUT B CpEeAHEM Ha
rnyOuHe 3 KM OT moBepxHocTu cym U 0,5 kM HIKe AHa okeaHa. O Gonee TIIyOOKOM NMPOHUK-
HOBEHHH KU3HU B TOJIIIN JUTOCHEPHl CBEACHUN HET.
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JKuBoe BelecTBO HaXOAUTCS B MMOCTOSITHHOM PHEPreTHYECKOM OOMEHE ¢ BHEIIHUM MHUPOM.
OHO sIBNISIETCS OCHOBHBIM OpPraHU3YIOIIMM 3JIEMEHTOM B MOJJEp’KaHUM KPYroBOPOTa BEIECTB,
o0OecrieyeHUH JMHAMUYECKOTO0 paBHOBECHS JKoJorndyeckux cucrem. Ilporecc co3nanus
OpraHMYEecKOro BellecTBa B Ouochepe NMPOUCXOIUT OJHOBPEMEHHO C MPOTHBOIOIONKHBIMU
npoleccaMi TOTPeOJICHUST M Pa3NIOKEHHUS €ro reTepoTpo(HBIMH OpraHM3MaMHU Ha HCXOJTHbBIE
MUHEpAJIbHBIE COEJAMHEHHUs (BOJAA, YIIEKUCIbIA Tra3 U JAp.). Tak OCYIIECTBISIETCS KPyroBOPOT
OpraHMYecKoro BellecTBa B Ouocdepe Npu ydacTHM BCEX HACENSIOIIUX €€ OpPraHU3MOB,
MOJTyYMBIIUN Ha3BaHHUE MAJIOTO, UM OMOJIOrMYecKoro, (OMOTHYECKOI0) KPyrOBOPOTa BEIIECTB B
OTJIMYHUE OT BBI3BIBAEMOTO COJIHEYHOM 3HEprueil O0JIBIIOro, UM I'e0JIOTHYeCKOr0, KpyroBopoTa,
Haubosee SPKO MPOSBISIOUIETOCS B KPYTroBOPOTE BOJBI M LHUPKYJISALUU aTMocdepbl. bonbiioii
KpYyroBOpOT IPOUCXOIUT Ha TNPOTSHKEHUHM BCETO T'EOJOTMYECKOTO Ppa3BUTHS 3eMIM U
MIPOSIBIISIETCS. B MEPEHOCE BO3AYIIHBIX MAacC, NMPOIYKTOB BBHIBETPUBAHMSI, BOJbBI, PACTBOPEHHBIX
MHUHEpAJIbHBIX COCIMHEHNH, 3arpsI3HSAIOINX BELIECTB, B TOM YHUCIIE PAAHOAKTHBHBIX.

buocdepa sBrsieTcs 4pe3BbIYANHO CIONKHOW IKOCHCTEMOM, pabOTAOIICH B CTAIlMOHAPHOM
peKMME Ha OCHOBE TOHKOW PETYJSIIMM BCEX COCTABISAIOUIMX €€ dacTed M mpoueccos. Kak
CBHJICTEIILCTBYIOT JIAHHBIE HCCIIEJOBAHUH, 110 KpaiiHell Mepe nocnennue 600 MiIH. JIeT Xapakrep
OCHOBHBIX KPYrOBOPOTOB Ha 3€MJIE CYIIECTBEHHO HE MEHSUJICS, U3MEHSUIMCh JIIIb CKOPOCTH
reoOXuMHUYEeCKnX TporeccoB. CtaObmibHOE cocTosiHue Onocdepbl 00YCIOBICHO B TIEPBYIO
ouepelb JESITEIbHOCThIO JKMBOTO BEIECTBA, OOECIEUMBAIOLICH OIpPEIEIEHHYI0 CKOpPOCTh
TpaHcQopMaIK COJTHEYHON IHEPTHH U OMOT€HHON MUTPAIN aTOMOB.

BMmecte ¢ TeM BMeNIaTeNbCTBO YEJOBEKA B IPHPOJHBIE KPYrOBOPOTHI MPUBOAUT K
CepbEe3HBIM M3MEHEHUsIM B cocTOsSTHUM Onocdepnl. Bo3spamasces k yuenuto B.M. Bepnaackoro,
HE0O0XOIMMO OTMETHUTh, YTO OH OILICHWJI IMOSIBIIEHUE YeJOBeKa Ha 3emiie, Kak OrpPOMHBIN IIar B
HBOJIIOLIMU IIJIAHETHl. YUEHBIH CYHUTaJl, YTO C BO3HUKHOBEHHEM YEJOBEKa M Pa3BUTHEM €ro
IIPOU3BOJCTBEHHON JESATEIIBHOCTH YEJIOBEYECTBO CTAHOBHUTCS OCHOBHBIM TI'€0JIOTHYECKUM
dakTopoM BcexX MPOUCXOAAIIUX B Ouocdepe MiIaHeThl W3MEHEHUH, MPUOOpEeTarolIMX TIJIO-
OanbHbBIN xapakTep («YenoBeuecTBO, B3ATOE B IEJIOM, CTAHOBUTCS MOIIHON T€0JOrMYecKOn
cuioity). JlanpHeiee HEKOHTPOIUPYEMOE pa3BHUTHE JCSITCIBHOCTH JIIOACH TauT B cebe
OOJIBIIYIO0 OMAcCHOCTh W MoToMy, cuuTan B.M. Bepuaackuii, 6uocdepa omKHA MOCTENECHHO
npeBpamarbes B Hoochepy, wim chepy pazyma (0T TPEUECKUX 100S - pa3yM, sphaira - map).

[Tonstne «HOOChepa» oTpakaeT Oynylee COCTOSHHE pPallMOHAJIBHO OpPTraHW30BaHHOM
MIPUPOJIbI, HOBBIM 3Tam pa3BUTUsI OWOCHeEpbl, AMOXY HOOCGEpbl, KOr/Aa AajbHelIas 3BOIIOLUS
IUTaHETHl OyJeT HaMpaBisATBCS Pa3yMOM B IENsAX oOecredyeHuss HeoOXOAMMOW TapMOHHMU B
COCYIIIECTBOBAHUU MPUPOJIBI U OOLIECTBA.

CamocrosTenbHas paboTa KypcaHTa COCTOMT B IOJTrOTOBKE K KOHTPOJIBbHOI paboTe u
BKJIIOUAET MPOPadOTKY BOMPOCOB, YKAa3aHHbIE HUXKE.

Bonpocul ona camonposepku
Jaiite onpeneneHue MOHATUAM «OHochepar U «Hoochepay.
Korma u kem 0b1710 BBEZICHO MOHATHE «OHOchepar?
Jaiite xapakTepucTuKy Onocepsbl.
Onwumure rpaHuibl ouocepsl.
[Tepeuncanre MATh OCHOBHBIX CBOMCTB OHOC]EPHI.
. JlaliTe onpeneneHne MOHATHIO «OMOT€OXUMUYECKUI IIMKID».
7 N300pa3ute 6MOreoXuMHUECKUI LIUKIT a30Ta, JaiTe He0OXOIUMbIE TTOSCHEHMUS.
8. N300pazute OuoreoxumMuueckuit UK Gocdopa, gaiire He0OOXOUMBbIE TOSICHEHHUS.
9. B yem cocTouT peBOIIOIIMOHHOCTH yueHust B.M. Bepuaackoro o 6uochepe?
10. aiiTe onpenesieHUE MOHATHIO «KUBOE BELIECTBOY.
11. [lepeuncante U ONUIIUTE OCHOBHBIE (PYHKIIMH KUBOTO BEIIECTBA.
12. [lepeunciure 1 ONMUIIMTE CBOMCTBA )KUBOT'O BEIIECTBA.
13. Onummre  poib  aHTPONOICHHOTO  BMELIATeIbCTBA B OHMOr€OXMMHUYECKHE
LUKJIBL.

DU L
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14. Kakum o06pazom obecrieunBaeTcs yCTOHUMBOCTE Orochepsl?
1.2 dxocucmemoi

CamocrositenbHass paboTa OOYyYaroIIerocsi COCTOMT B IOBTOPEHUH JIEKIIMOHHOTO
MaTepuajga W BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl: BUIbl DKOCHCTEM, CTPYKTYpPBI
HKOCUCTEM, TPO(PHUUYECKHE CBSI3U B HKOCHUCTEMAX, MPOAYKIUS U MPOJYKTUBHOCTH 3KOCHUCTEM,
BUJBI cyKleccuil. HekoTopble OCHOBHBIE MOHATHUS IO TEME U3JI0KEHBI HIKE.

JKocHucTeMa - 3TO CUCTEMa, COCTOAIIas M3 >KMBBIX CYLIECTB M Cpelbl MX OOUTaHuS,
00BEIMHEHHBIX B €IMHO€ (YHKIMOHANbHOE Iiesioe. TepMUH BBEAEH AHIIIMMCKUM 3KOJIOTOM
Aptypom Tenciu B 1935 rony. IlonsTue skocucTeMbl aOCTPaKTHOE, TO €CTh HE MPUBS3aHO K
KakoMy JMOO KOHKPETHOMY Yy4YacTKy TEPPUTOPHH, B OTJIMYME OT OHOreoleHo03a, KOTOPBIN
0OBIYHO MPUBSA3aH K KaKOH-1100 KOHKPETHOW TEPPUTOPHH.

OCHOBHBIE CBOMCTBA HKOCUCTEM:

1) cnocoOGHOCTH OCYHIECTBIATh KPYTOBOPOT BEILIECTB;

2) NpPOTHUBOCTOATH BHEUTHUM BO3JICHCTBUSM;

3) Hpou3BOAUTH OMONOTUYECKYIO POIYKIIHIO. Bubl

9KOCHUCTEM:
1) MUKpOIKOCHCTEMBI (aKBapUYM, HEOOJIBILION BOIOEM, KAIUIA BOJBI U T.11.);
2) mMe3odKocucTeMa (Jiec, 03epo, CTeTb, peKa);
3) Makposkocuctema (OKeaH, KOHTHHEHT, IPUPOIHAS 30HA);
4) rtinobanpHas dxocucTema (Onocdepa B 1eIOM).

0. Onym mpemnoxui KiacCU(pUKAINIO SKOCUCTEMBI Ha OCHOBE OMOMOB. DTO KpYIHBIE
IIPUPOJIHBIE 9KOCUCTEMBI, COOTBETCTBYIOIIHE ¢uzuko-reorpadguyECKuM 30HaM,
XapaKTepU3yloIuecss KakuM - JHOO0 OCHOBHBIM THUIIOM pPACTUTEIBHOCTH WM JIpYyroi
XapaKTepHOW 0COOEHHOCTHIO JaHAIadTa.

Turmbl GHOMOB:

1) HazeMHbIe (HanpuMep, TyHIpa, Talira, CTENH, MyCTHIHN);

2) mpecHOBOJIHBIE  (HampuMep, BOJOTOKHM:  PEKH, pydbH;  BOJOEMBL:  03€pa,
pyibl, 00JI0TA);

3) Mopckue (Hampumep, 30HBI alBEUIMHIa, KOpPAJUIOBbIE PH(BI, OTKPHITHIA OKeaH,
pUOpPEKHBIE BOJIBI).

CTpyKTypHpoBaHHE 3KOCHCTEM IPOU3BOIAT B 3aBUCUMOCTH OT €€ THIA, HaIpUMeEp,
CYLIECTBYEeT BEpTHKaJbHAasi M BHIOBas CTPYKTYpbl IIHPOKOJIUCTBEHHBIX JIECOB, CTOSYHMX
BOJI0EMOB H IIp.

B skocucreMe MOKHO BBILEIUTEH [ABa KOMIIOHEHTA — OHOTHMYECKHH W aOMOTUUECKUIA.
buotnyeckuii nenuTcst Ha aBTOTPOGHBIA (OpraHU3MBbI, MOTyYaroIIie NEePBUYHYIO SHEPTUIO IS
CYILIECTBOBaHUS M3 (OTO- U XEMOCHHTE3a WM MPOIYLEHThI) U TeTepoTpodHBINA (OpraHUu3MBI,
MIOJTyYaIOILME PHEPIHIO U3 MPOLIECCOB OKUCIIEHUS OPraHMYECKOr0 BEIECTBA — KOHCYMEHTHI U
PEYIIEHTHI) KOMIIOHEHTBI, KOTOphIE (DOPMHPYIOT TPODHYECKYIO CTPYKTYPY OKOCHCTEMBI '
Tpoduueckas 1enb - NOCIEIOBATENbHBIM PsAZl OPraHU3MOB, B KOTOPOM Ka)KI0€ IMOCIeayolee
3BEHO MOENAET MpeAlecTBeHHUKa o 1enu. COBOKYMHOCTh TPO(UUECKUX LEenell B 3KocucTeMe
IPEJCTaBIsET COOON TPOPHUECKYIO CETh.

Cykueccusi - mocienoBaTelbHas CMEHa OJHOro OuolleHo3a Jpyrum. Pazmuuaror
IIEPBUYHBIE U BTOPUYHBIC; NPUPOJHBIE M AHTPOIIOTEHHBIEC; AJUIOTE€HHBbIE, ABTOTE€HHBIE U
LUKINYECKHE CYKIIECCHH.

Bonpocwl 0n5 camonposepku
1. JlaiiTe onpeneneHre TEPMHUHY «3KOCUCTEMAY.
2. Ilepeuncinre BUIBI 3KOCUCTEM, IPUBEAUTE IPUMEPHI.

! http://cyclowiki.org/wiki/
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UYro Takoe BUI0Bask CTPYKTypa 3KOCUCTEMBI?

N300pa3urte BepTUKAIBbHYIO CTPYKTYPY TPOIIUYECKOTO Jieca.

5. H3o0pa3ute BepTHKAIBbHYIO CTPYKTYpY o3epa. Kakue BBl )KMBBIX OPTaHU3MOB MOTYT
oburtats B mpodyHAUTBHON 30HE?

6. HM300pa3ute BepTHKAIBHYIO CTPYKTYpy oOKeaHa. Kakue BHIBI KHUBBIX OpraHH3MOB
00HTAarOT B 3BHOTHIECKOM 30HE?

7. llepeunciure CBOMCTBA YKOCHUCTEM.

8. Uto Takoe Tpoduueckas 1nemns?

9. IlpuBenute mpuMep NacTOMIIHON U IETPUTHON TPOPUUECKOH IIEeTIH.

10. Yo Takoe nepBUYHAs MPOAYKIMS?

11. Kakne Ha3eMHBbIE SKOCUCTEMBI SIBJISIOTCS HU3KOIIPOAYKTUBHBIMU ?

12. Kakue MOpCKHe HKOCUCTEMBI SIBISIFOTCS] BBICOKOTPOTYKTUBHBIMU?

13. JlaiiTe onpeeneHne NOHITHIO «CYKLECCHSI.

14. OnumuTe X0 NEPBUYHON CYKIIECCHH.

15. OnumuTe X0 BTOPUYHON CYKIIECCHUH.

Eal

1.3 Ilonynayuonnaa ounamuka

CamocrosarenbHass paboTta oOydaromierocst mpezrnonaraeT 3aloMHHAHUE MaTepuana,
W3JI0)KEHHOTO Ha JIEKIWU 10 IUIAHY: TOIYJISIIUH, BUIBL, CTPYKTypa IMOMYJIALMMI, MHUPaMHJIbI
BO3PacTOB, (aKTOPHI, BIUSIOMIME HA JAMHAMUKY YHCIECHHOCTH MOIYJISALUN, CBA3M MEXIY
MONYJIALUSMHU ¥ BHYTPHY MOMYJISILIAN.

[Monynsiuus (no3nHenar. populatio, ot nat. populus — Hapoa, HACEIEHHE) - COBOKYITHOCTb
oco0ell 0OHOTo BHJa, OOJIee WM MEHEee JUINTENIbHO 3aHUMAIOIas ONpeaesIEHHOE IPOCTPAHCTBO
U BOCHPOM3BOJINAs ce0sl B TeUEHHE OOJBIIOro YKCIa MOKOJICHUI; 0cOOM OJHOW MOMyJISIIUN
UMEIOT OONBIIYI0 BEPOSITHOCTh CKPEIIMBAThCA JAPYr C JIPYroM, Ye€M C OCOOSIMU JIpyTuX
HOMYJISALUI; 3TO CBSI3aHO C TEM, YTO JJaHHAs COBOKYIHOCTb 0co0Oei OT/edeHa OT JIPYrHX TaKUX
e COBOKYMHOCTEH ocoOel TOW WM MHOM CTENEHbIO NABJICHUS Pa3IUYHbIX (POPM H3OJSALUU.
[lonyymAuuyu XapakTepU3yIOTCS YMCIEHHOCTBIO, IUIOTHOCTBIO U CTPYKTypou. IIupammibr
BO3pacTOB OBIBAIOT BO3PACTHBIE M IOJIOBO3PACTHBIE, OHU CIyXkaT JUIsl MPOTHO3HBIX OIICHOK
COCTOSIHMS MOIIYJISIUN C LEJIBI0 INPUHATHS CBOCBPEMEHHBIE MEp IO IPEAOTBPALIECHUIO HX
VICYE3HOBEHHUSI WM PETYIISLUN YUCICHHOCTH.

buotnyeckuii morteHuman - (oT rped. biote KHU3Hb, CHUHOHUM - PENPOSYKTUBHBIN
MOTEHILIMAN) — XapaKTepUCTHKAa BHYTPEHHEH MOTEHIIMAIbHON CIIOCOOHOCTH JTaHHOM MOIYJIALNUN
K POCTY NpU CTaOMIBHOM BO3PAaCTHOM COCTAaBE M ONTHUMAJBHBIX YCIOBHSX CpPEJbl; BBIpaXKaeTcs
BEJIMYMHON MpHpoCcTa TOMYyJALMM 3a E€IUHUI]y BPEMEHH B pacuere Ha OJHY OCOOb.
ConpoTuBieHHE Cpelbl - COBOKYIHOCTb BCEX JMMHMTHUPYIOIIUX YHUCIECHHOCTH MOIMYJISLUH
¢dakropoB. Hampumep, KOIU4eCTBO MHUIIM, HAIUYUE/OTCYTCTBHE XWIIHUKOB, CIHMIIKOM HH3-
Kasi/BbICOKasi TeMnepaTypa u np. TakuM oO6pa3oM, TMHAMHMKA YUCIEHHOCTH MOMYJISINHA 3aBUCUT
OT TOro, KakuM o0pa3oM (OpMHUPYETCS COOTHOILLIEHUSI «COTPOTUBIIEHUE CPEIbl - OMOTHUYECKUN
MOTEHLUAT». 3aBUCHUMOCTbh JJAaHHOTO COOTHOIIEHHS OT BPEMEHHU IO3BOJISET OINpPENEIUTb THUIl
JUHAMHUKU YUCIICHHOCTH MOMYJIAINN (CTaOMIbHBIN, U3MEHUUBBIHN, B3PHIBHOM).

buotnyeckue cBsizu (cUMOMO3, HEWTpajau3M, aHTHOMO3)- OTHOIICHUS MEXIY O0COo0SIMHU,
nomyysinusiMi, Bugamu. CumOMO3 - TUN OMOTHYECKOW CBSA3M, HpPH KOTOPOM OIUH W3
B3aMMOJICHCTBYIOIIMX BHJOB WIM 00a M3BJIEKAIOT BBITOJYy U3 CBOUX B3aMMOOTHOUICHUH.
HefitpanusMm - Tun OMOTHYECKOM CBSA3M, IPU KOTOPOM HE HAOII0JaeTCsl HU OTPULIATENILHOTO, HU
MOJIOKHUTEIBHOTO BIIMSHUS BHJOB JPYr Ha JIpyra. AHTHOMO3 - TUI OMOTHYECKOW CBSI3H, NPH
KOTOPOM OJIMH U3 B3aMMOJIEUCTBYIOIIMX BHJIOB WM 00a MCHBITHIBAIOT YTHETEHUE CO CTOPOHBI
JIpyroro.

Bonpocwi ona camonposepku
1. [aiite onpeaeneHne MOHITHIO «ITOMYIISIHS.
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Uem xapakTepu3yeTcsl MOmyJsanus?

Kakue momynsinun UMErOT MPOCTYO AeMOorpaduyuecKyto CTPYKTypy?
Kakue nomynsiuy UMEIOT CI0XKHYIO AeMOTpapHUUIECKyI0 CTPYKTYPY?
N306pa3urte nupaMury BO3pacTOB BHIMUPAIOIIEH MOMYJISIIIHH.

Uro Takoe OMOTHUECKUH MOTEHIIA BUa?

Yo Takoe eMKOCTh Cpebl AJIsl JAHHOTO Buaa?

UYro Takoe cOnpOTUBIIEHUE CPEBI?

Kakum o0pazom BiMseT IUIOTHOCTh TOMYJNSLMA Ha 4YHUCIEeHHOCTh? [lpu-
BEJIUTE NIPUMEDBI.

10. Kakue Tunel TMHaMHUKW YMCIIEHHOCTH oMy siunid Bel 3HaeTe?

11. daiite onpeneneHre MOHATUIO «OMOTHUECKUE CBSI3H.

12. Kakue Buabsl OMOTHUECKUX CcBA3€eil Brl 3HaeTe?

13. Yto Takoe mytyanusm? lIpuBenure npumepsl.

14. Yto takoe xuniauyectBo? [IpuBeaure npumepsl.

A A Al

1.4 Ixonozuueckue paxmoput

CamocrosarenbHass paboTa OO0ydYaroLIErocs MpeanojaraeT IMOBTOPEHUE JIEKIIMOHHOIO
MaTepHala Io IUIaHy: KiacCU(UKALUs SKOIOTHYECKUX (PAKTOPOB, BO3JCHCTBUE IKOJIOTUUECKUX
(bakTOpoB Ha >KMBbIE OpraHU3MbI, 3akoHbI JInOuxa u lendopaa, neneHne KUBBIX OPraHU3MOB
10 OTHOILLIEHMIO K (pakTOpam cpesbl.

OKoJoru4ecKkuii (akTop - 3TO 000N AIEMEHT cpeibl, COCOOHBIN OKa3bIBaTh MPSIMOE
BO3/ICHCTBUE HA >KMBbIC OPTaHMU3MbI XOTS Ha MPOTSHKEHUHM OJHOM M3 (a3 MX WHAMBUIYATbHOTO
pasBUTHs, WIK JTI000€ yCIOBHE Cpelbl, HA KOTOPOE OPraHU3M OTBEYAET INPUCIOCOOUTEITHHBIMU
peakuuamu. IIpocreiimas knaccupuKanus OEIUT JKOJIOTHYeckHe (aKTOphl Ha JIBE TPYIIIBL:
abuoTtnyeckue (HeKMBOU MPUPOJIbI) U OMOTHYECKHE (KUBOW MPHUPO/IbI) (PaKTOPBHI.

3akoH JIubuxa Qopmynupyercs CleayloumM o0pa3oM: BEIIECTBOM, HaXOJAALIMMCS B
MUHUMYMeE, ONpeIeNsieTcs BeJIMYMHa YposKas, ONpeesseTcs ero CTa0WIbHOCTh BO BPEMEHH.
3akoH llendopaa: 11000 BUI MMeeT onpeieeHHbIE, SBOIIOUOHHO YHACIEIOBAHHbIC, BEPXHUN
Y HWOKHHUM Tpefieibl TOJIEPaHTHOCTH (BBIHOCIMBOCTH) MO OTHOLIEHUIO K BO3ACHCTBUIO JIFOOOTO
daxTopa cpebl.

Cy1iecTByeT AelieHue KUBbIX OPraHU3MOB 0 MPU3HAKY MX OTHOLIEHHS K BO3JCHCTBHIO
HKOJIOTHUECKUX (PaKTOPOB HAa CTEHOOMOHTOB M 3BpUOMOHTOB. CTEHOOMOHTHI HMMEIOT Y3KUH
JIMana3oH TOJIEPAHTHOCTH II0 OTHOIIEHUIO K BO3JEHCTBHIO KaKOrO-JIMOO 3KOJOTHMUYECKOTrO
¢axTopa, a IBpUOMOHTHI - MIHMPOKH. CiielyeT MOHUMAaTh, YTO YUCTHIX CTEHO- H 9BPHOMOHTOB HE
CYLIECTBYET.

Bonpocul ona camonposepku

JlaiiTe onpezieneHre MOHATHIO «IKOJIOTHUECKUH PakTop».
[IpuBeauTe KIacCUPUKALUIO FIKOJIOTHYECKUX (PAKTOPOB.
Kakue abuotndeckue pakrops! Bel 3HaeTe?
Kakue paxTopsl OTHOCATCS K OMOTHUECKUM?
5. M3o6pasute rpaduyeckylo 3aBUCHUMOCTb >KM3HEHHOW AaKTHMBHOCTH OpraHW3Ma OT
MHTEHCUBHOCTHU BO3EHCTBUSI 3KojIornueckoro akropa. Jlaiite HeoOXxoaumble OSCHEHUS (30HbBI
ONTUMYyMa U NIECCUMYMA).

6. Chopmynupyiite 3akoH JluOuxa. Ilpumenum nu 3akoH Jlubmxa K >KUBOTHBIM?
[IpuBenuTe NpuUMEpHI.

7. Chopmynupyiite 3akoH lllendopaa. [losicauTe ero aeiicTBue Ha TpUMeEpax.

8. UTo Takoe TOJIEpaHTHOCTh BUIa?

9. Slgnsercs 1y riyOuMHa ~ OKkeaHa  dkojormdyeckuMm  ¢akropom?  IloscHute
OTBET.

b
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10. Kakue opranu3msl siBiisieTcst creHoOMoHTaMu? [lpuBennTe npuMepsl CTEHOTEPMHBIX,
CTEHOTAJIMHHBIX OPTaHU3MOB.

11. Kaxkue opranusmsl sBisitoTcs 3BpruOnonTamu? [IpuBeaute mpuMepsl 3BpUTaTMHHBIX U
ABPUQPOTHBIX OPraHU3MOB.

1.5 I'no6ansnsie Ixon02uvecKUe NPOOIEMBL COBPEMEHHOCHU

CamocTtosiTenpHass paboTa oOydaromierocs mpearnojaraeT MpopadOTKy IUTEpaTypbl H
KOHCIIEKTa JIEKIUHI M0 CIeIyIONINMM BompocaM: AeMorpaduueckuil B3pbIB; KUCIOTHBIE OCAKH,
rno0aJibHOE TOTEIUIEHHE, pPa3pyLICHHE O30HOBOTO CIIOS, OIYCTHIHMBAHUE, YMEHBIICHUE
BUJIOBOIO pa3HOOOpa3uss B acleKTe AaHTPOIOr€HHOrO BO3ACHCTBHUS Ha MPHUPOAY; MOHSATHE
YCTOMYHUBOTO pPa3BUTHSL.

B nemorpaduyeckoil MCTOpUM UYE€IOBEYECTBA YCIOBHO MOYKHO BBIJEIHUTH JIBa OOJBIINX
nepuona. IlepBblii KM3 HUX COOTBETCTBOBAJ TaK HA3bIBAEMOM arpapHod UMBWIM3ALUU U
MPOAOJIKAJICA TPUMEPHO 10 BTOpOil monoBuHbI XVII B. OH oT/IMYaNICSl CPAaBHUTEIBHO HU3KUM
MIPUPOCTOM HaceleHus. B ycIoBHsIX MEpBOOBITHOTO OOIIECTBA, AaKe MPU HATMYUU TOJTUTaMUN
(T. e. MHOrOOpauusi), €CTECTBEHHBIH MPHUPOCT OBLT HE3HAUMTEJECH, TaK KakK pPOXKIAAeMOCTb U
CMEPTHOCTb, HAXO/ISICh HAa BBICOKOM YPOBHE, B3aUMHO YPaBHOBEIINBAIHCH.

HaubGonee 3ameTHble HW3MEHEHUS B  UYMCICHHOCTH JKHMTEJEH 3eMHOro  Iiapa,
03HAMEHOBABILIUE MEPEX0]I KO BTOPOMY MEPUOIY JAEMOTpapHUECKOro pa3BUTHSA, IPOU3OLLIN 32
nocieAHue TpU C JUIIHUM cronetud. Ho u Ha ux ¢one temmnbl npupocta B 1960e ronbt
OKa3aJuch OecmpeneqeHTHhIMU. Torma M BO3HHKIO TOHATHE JaeMorpaduueckuil B3pbIB —
pe3Koe yBEIMYEHHE TMPUPOCTa HACEJIeHMs, MOSBWINCH MpayHble MPOTHO3bI CKOPOTO
NepeHaceIeHUs TUIaHETHI.

B yem momnmmHHas mpuunHa aemorpadudeckoro B3pbeiBa? Ilpexkme Bcero, 3To pe3ynbrar
PE3KOro CHMXKEHHUS JIOJIM CMEPTHOCTH BO BCEX BO3PACTHBIX Tpymmnax. PokmaemMocTs ke jaubo
COXpaHWJIach Ha HEM3MEHHOM YPOBHE (BO MHOTHX CIa0Opa3BUTHIX CTpaHax), TUOO CHHU3UIIACH,
HO OTHIOJIb HE B TAKOW CTENEHHU, KaK CMEPTHOCTb. B mepBylo ouepenb 3TO KacaeTcs AEpEBEHD B
Pa3BUBAIOIINXCS CTPAHAX, TJI€ BHICOKAs POXKAAEMOCTh COXpaHseTcs Mo psAay npuduH. Jlroau uc-
MMOKOH BEKOB CUMTAJU €€ €CTECTBEHHON M HE BUJEIM pPeallbHOW allbTEepHATHBBI, a MpomnaraHaa
nepexo/ia K CO3HATEeNIbHOMY IUIAaHUPOBAHUIO CEMBH € TPYJOM JOXOJUT 10 UX co3HaHus. Henb3s
3a0BIBaTh TAaKXKE O KOHCEPBATHUBHOW TMO3WIIMHM B OTHOIICHUU POXKIAEMOCTH MPAKTUYECKU BCEX
peNuruil Mupa — MHAYHW3Ma, XpUCTHAHCTBA, McllaMa, uyAan3ma, Oyiiu3Ma BO BCEX UX TOJIKAX.
He cekper, uTo 70 cux mop 1epkoBb (J1100as) ABnsieTcs (aKTOPOM, CYIIECTBEHHO TOPMO3SIIINM
HOPMAaJTM3AIUIO TJIO0ATBHON JeMOoTpadmuecKoi CUTyaInH.

BecKkOHTpOIBHBIM POCT HApPOJOHACENEHUS MHUpAa paHO WM TMO3AHO B COCTOSIHUHM
MOBEPTHYTh B XaOC MHUPOBYIO SKOHOMHKY, YTO CHeJlaeT Oecroyie3HOMOOprOy ¢ HMIETON U
rOJIOJIOM, TPUBEIET K WCTOIICHUIO MPHUPOJHBIX PECYpcoB M K (aTambHBIM MOIUTHYCCKUM
TOTPACEHUSM. >

Bmecrte ¢ Tem, HE0OX0OIMMO MPUHUMATh BO BHUMAHHE, YTO CBOETO MHKAa OTHOCUTEIbLHBIC
TEMIIbl POCTA YHMCICHHOCTH HacesneHus 3emuyin aocturivd B 1960-e rr.; a ¢ konna 1980-x rr.
HAYaJIOCh CHMKEHHE U a0COTIOTHBIX TEMIIOB POCTa YUCICHHOCTH HaceleHus Mupa. B HacTosiee
BpEMsI TEMIIbl pOCTa HACEJICHMsI CHIKAIOTCA NMPAKTUYECKH BO BCEX CTpaHaX MHpPA; U MOXKHO
TOBOPHUTH, YTO MBI KUBEM B JIMOXYy OKOHYAHMS AeMorpaduueckoro B3pbiBa. BmecTte ¢ Tewm,
yIrpo3a JOCTHKEHHSI YPOBHSIMH OTHOCHTEIBHOTO MEPEHACEICHUs KaTacTpOPUUYECKUX 3HAUCHUN
JI0 CHUX TOp COXpaHseTCs TMPUMEHHUTEIbHO K OTICIbHBIM CTpaHaMm, TIJ€ CKOpPOCTh
JneMorpauuecKkoro pocra ocTaércsl 10 CHUX MOp MCKIIOUUTENBHO BBICOKOH, a 3aMe/sIsieTCs] OHa
HEJIOCTATOYHBIMU TeMITaMHU (TIPEXkJIe BCETO pedb UAET o0 cTpaHax Tponudeckor AQpHUKH, TaKUX
xak Hurepus, JIPK, Aaromau t. 1.).’

2 http://www. globaltrouble.ru/demograficheskaya problema/

3 http://ru.wikipedia.org/
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CymecTByeT HECKOJIBKO OLEHOK KOJMYECTBa JI0/IeH Ha IJIaHeTe, KoTopoe 06e30051e3HEHHO
MOXET «BbIIAEPKaTh» Hama rutanera: 500 muH, 3-4 mupxa n 1012 mapa. BonbIIMHCTBO yYEHBIX
CXOAATCS Ha 4yMciaax 3-4 MIIpA, U KOCBEHHBIM JI0KAa3aTEJIbCTBOM CIIPABENJIMBOCTH JIAHHOTO
CYXKIEHHs sIBIsieTcs TOT (PakT, 4To riobajbHble MPOOIEMbl COBPEMEHHOCTH BO3HHMKIM TOT/A,
KOI'Zla YUCIEHHOCTD «IIEPEBAINIIA» 32 OTY OTMETKY.

['moGanbHBIE MPOOIEMBI COBPEMEHHOCTH - 3TO COBOKYMHOCTh HanboJiee OCTPhIX MUPOBBIX
npobieM, peleHre KOTOPhIX TpeOyeT MacCOBOIO OCMBICIEHUS M OOBEAMHEHHs YCHWIIMH BceX
HapoAO0B U rocyaapcTB. K HUM OTHOCAT yrpo3y SiJepHOI BOWHBI, KOJIOTHUECKYIO0 KaTtacTpody,
pacTymuii packonl MHpa Ha «OoraTble» W «OelHbIe» CTpaHbl M HapOJAbl, HCTOLICHUE
TPAAUITHOHHBIX U HEOOXOIMMOCTh MOMCKA HOBBIX MCTOYHUKOB 3HEpruu. B kypce «Dkomorus»
IPEoiaraeTcsl u3y4eHue TI00albHBIX dKOJOTMYECKUX MPOOJIEM COBPEMEHHOCTH: KHUCIOTHBIE
OCaJIKM, HapylIeHHE O30HOBOTO CJOos, TIJI00aJbHOE NOTEIVICHHE, YMEHBIIEHHE BHJIOBOTO
pasHooOpa3us, omycTbiHMBaHUE. [10 KaXaol M3 MepeyucleHHbIX NpoOJeM CTYICHT JOJDKEH
3HATh €€ CYyTh, CYIIECTBYIOIUE OLEHKHU, a TAK)XKE MyTH PEIICHUS.

YcroitunBoe pasButHe (aHII. sustainable development) - mpaBUIbHOE, TapMOHUYHOE
(paBHOMEpHOE, COalaHCUPOBAHHOE) pa3BUTHE. [ApMOHWYHOE pa3BUTHE - DITO TMPOIECC
W3MEHEHUH, B KOTOPOM »JKCIUlyaTallus MPHUPOAHBIX PECYPCOB, HAIPABIECHUWE WHBECTHUIINM,
OpHEHTAIMsl HAay4YHO-TEXHUYECKOTO pa3BUTHS, Pa3BUTHUE JUYHOCTH W HHCTUTYIHOHAIbHbBIE
M3MEHEHHUS COTJIACOBaHBI JAPYT € JAPYIOM M YKPEIUIAIOT HBIHEIIHUM 1 OyXyluil moTeHuan Juis
YIOBJICTBOPEHUSI YEJIOBEUECKUX TMOTpeOHOCTe W ycTpemiieHHid. C IKOJOTHYECKOW TOYKH
3peHHs, YCTOHYMBOE pa3BUTHE [OJDKHO 00ecneunBaTh LEJIOCTHOCTh OHOJNOTHYECKHX U
¢buznyeckux NpUpoHbIX cucteM. Ocoboe 3HaUeHHE UMEET )KM3HECIIOCOOHOCTh IKOCUCTEM, OT
KOTOPBIX 3aBUCUT TIJI00anbHass CTaOWIBHOCTh Bcel Ouocdeprl. bomee Toro, mnousTue
«TIPUPOAHBIX» CUCTEM M apeajoB OOWTAaHWS MOXHO MOHMMATh LIMPOKO, BKJIOYas B HUX
CO3/IaHHYIO YEJIOBEKOM Cpeay, TaKylo Kak, Hanpumep, ropoga. OCHOBHOE BHUMAHUE YIENSAETCS
COXPaHEHHUIO CTIOCOOHOCTEN K CAaMOBOCCTAHOBIJICHUIO U JUHAMHUYECKOH a/lalTallii TAKUX CUCTEM
K HW3MEHEHHSAM, a HE COXPAaHEHHE HUX B HEKOTOPOM «HJIECAIbHOM» CTaTUYECKOM COCTOSHHHU.
Jerpaganus TOpUPONHBIX pPECYpcoB, 3arps3HEHHE OKpYy)KaloIled cpeasl W yTpara
OMOJIOTUYECKOTO  Pa3HOOOpa3usi COKPALIAIOT  CIIOCOOHOCTh  JKOJIOTMYECKHMX CHCTEM K
CaMOBOCCTaHOBJICHUIO.

Bonpocwl 0n5 camonposepku

1. HazoBuTe NporHo3Hble OLIEHKU YNUCIEHHOCTH Jroaeil B 2050 r.

2. K d4eMy MOXeT TpUBECTH YBEJIMYEHHWE TEMIIOB TMPUPOCTAa HACEJIECHUA Ha
3emue?

3. KakoBa 4MCI€HHOCTh HACEJICHUS TIJIAHETHI B HACTOSIIIEE BpeMs?

4. KakoBbl MPUYMHBI AeMOTpauuecKoro B3pbiBa?

5. Haiite onpeaeseHue TEpPMHUHY «rro06anbHbIe POOIEMBI COBPEMEHHO-
CTHY.
[lepeuncnure rnobdagbHbIE IKOJIOTUYECKUE TPOOIEMBI.
HazoBuTe npu4mrHbI ¥ MOCIEICTBUSA BbINAIEHUS KUCIOTHBIX OCAKOB.
HazoBuTe npuynHbI ¥ MOCIEICTBUS HApYIIEHUsSI 030HOBOT'O CJIOSI 3€MJTH.

9. HazoBuTe mpUUYMHBI U MOCIEICTBUS IN100aTBHOTO MOTETIIICHHUS.

10. Kakue TOYKHM 3peHUs MO MOBOAY INI00ATBLHOTO MOTEIUICHUS CYIIECTBYIOT B HACTOSIIIEE
Bpems?

11. Kakue mMexayHapoJIHbIE COTJIAIIEHUs 110 BOIPOCAaM O30HOBOTO CJIOS U TNI00aIbHOMY
norenyeHuio Bel 3HaeTe? Ha30BUTE MX OCHOBHBIE NTOJIOKEHHUS.

12. Kakum o00pa3oM CKa3bIBa€TCsi Ha COCTOSHUU Ouocdepbl yMEHbLIEHHE BHIOBOIO
pasHooOpasus?

13. Urto mompazymeBaeTcsi o]l TEPMHUHOM «OITyCThIHMBaHUE»? KakoBbl ero mMacmraObl B
Hacrosiee Bpemsi?

14. [aiite onpenenaeHue TEpPMUHY «yCTOMYMBOE Pa3BUTHEY.

Sl
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15. Yro nogpasymeBaercs 0 yCTONUYHUBBIM Pa3BUTHEM C DKOJIOTMUECKOM TOUKH 3peHUA?
16. Kakue mexyHapoiHble KOH(EPEHINH 110 YCTOMYNBOMY pa3BUTHIO Bbl 3HaeTe?

Monayas 2. IIpupoaonosib3oBaHue U 0XpaHa OKPY Kalouiei cpeabl

2.1 Ilpupooononv3zosanue

CamocTosaTenpHas paboTa oOydaromierocs BKJIIOYAeT MPOpadOTKy MaTepuana JaHHON
TEMBI TI0 IUIAHy: MPUPOJHBIE PECYpPChI, KIacCU(PHUKAIMA TPUPOJHBIX PECYpPCOB, PECYpPCHBIN
(aHTPONOTeHHBIN) LUKJI, TPUHLMIBI PALIMOHATIBLHOTO MPUPOIONOJIB30BAHUS, XapaKTEPUCTUKA U
POJIb BOJHBIX U PHIOHBIX PECYPCOB TIJIAHETHI.

[TpupoaHbIe pecypchl - COBOKYITHOCTh €CTECTBEHHBIX TEIN M SBJICHUH, KOTOPBIE OOIIECTBO
WCIIOJIB3YET B CBOUX IICJIIX B HACTOSIIEEC BpPEMs WM CMOXET HCIOJIb30BaTh B OyayIeMm.
CyIiecTBYIOT CleIyroNHe KiacCu(UKAIMOHHBIC TMPU3HAKH PECYpPCOB: C TOYKU 3pPEHUS UX
JIOCTYITHOCTH, WX TIPUPOBI, IO TPUHAIJICKHOCTH K TEM WM MHBIM KOMIIOHEHTaM TPHUPOJIBI, 11O
HA3HA4YCHHIO, 1O cdepe MUCMOIB30BaHUs, TI0 3aMEHUMOCTH, M0 HCUEPIIaeMOCTH U BO30OHOBIIsIE-
MOoCcTH. B pe3ynbrare wu3y4eHHS TEMBl CTYACHT JOJDKEH 3HaTh BCE TIEPEUUCICHHBIC
KJIacCU(UKAIIUU, YMETh PUBECTH IPUMEPBHI.

[Tpupogonons3oBanue - 3T0 1) HCTOIB30BaHUE MPUPOTHON CPEbI IS yAOBICTBOPEHUS
HKOJIOTUYECKUX, PKOHOMUYECKUX, KYJIbTYPHO-03I0POBUTEIBHBIX MOTPeOHOCTEH oOImIecTBa; 2)
HayKa O palMOHAIbHOM (Ui COOTBETCTBYIOIIETO HWCTOPUYECKOTO MOMEHTA) HCHOJIb30BAaHUU
MIPUPOJIHBIX PECYPCOB OOIIECTBOM - KOMIUICKCHAS TUCIUILIMHA, BKIIOYAIOIIAs SJIEMEHTHI ecTe-
CTBCHHBIX, OOIIECTBEHHBIX U TEXHUYECKWX HayK. PamuwoHampHOE MPUPOIOTIOIH30BAHNE
BKIIIOUAET HW3YYCHHE, OXpaHy, OCBOCHHE U MPeoO0pa3oBaHME PA3IUYHBIX THIIOB MPUPOTHBIX
pECypCOB.

OCHOBHBIE NPUHIIMIIBI PAIMOHATIBHOTO MIPUPOIOTIOIB30BaAHUS:

- TIPUHITUIT CUCTEMHOTO TO/IX0/1a;

- NPUHUUI ONTUMHU3ALNUU IPUPOIONOIb30BaHUS;

- TIPUHITUII TTOJIHOTHI HCTIOJIB30BAHUS IPUPOTHBIX PECYPCOB;

- NPUHUUI KOMIUIEKCHOTO MCTIOIb30BAHMS MPUPOJAHBIX PECYPCOB;

- TIPUHIUII TAPMOHHU3AIUN OTHOIICHUH TIPUPOIBI U TPOU3BOJICTBA.

Bonpocwl 0n5 camonposepku

1. Jlaiite onpenieNieHne TEPMUHY «IIPUPOIHBIE PECYPCHD).

2. llpuBenute knaccudukanuio pecypcoB. Kakue U3 HHX OTHOCITCS K TIpU-
POJIHBIM pecypcam?

3. Ilepeuncinre ncuepnaemMsle MPUPOIHBIE PECYPCHI.

4. Ilepeuncnure HEMCUEpHAEMbI€ IPUPOIHBIE PECYPCHI.

5. Kakue mpupoHbie pecypchl OTHOCATCS K BO30OHOBIISIEMBIM?

6. Bonra u arMmocdepHBIi BO3AyX SBIAIOTCA HCYEPHAEMbIMU WM  HEUCUEp-
MaeMBbIM ITPUPOJIHBIMH pecypcamu?

7. N300pa3ute cxemy aHTPOIOT'€HHOTO PECYPCHOTO ITUKIIA.

8. JlaliTe onpefieieHne TEPMHUHY «IIPUPOAOTIOIB30BAHHUEY.

9. Kakue acnekTsl BKJIIOYAET pallMOHAIBHOE PUPOAOIIOJIB30BaHNE?

10. Yro nmoapasymeBaeT NpUHIMI CUCTEMHOTO MoAx01a?

11. Yro moapa3yMeBaeT NpUHLUI ONITUMHU3ALNN IPUPOIOTIOIB30BAHUS?

12. Yro nmogpazyMeBaeT NPUHIIMI MOJIHOTHI UCTIOIb30BaHMS TPUPOIHBIX PECYPCOB?

13. Yro nogpasyMeBaeT NpUHLIUI KOMIUIEKCHOTO UCTIOIb30BaHUS PUPOJHBIX pECYpCOB?

14. Yro noxpazyMeBaeT NPUHIMI FApMOHN3AUN OTHOIIEHUNA IPUPOIBI U IIPOU3BOICTBA?
15.

15. Oxapakrepusyiite BOJHBIE pECYpPCHI TUIAHETHI.

16. OxapakrepusyiTe pplOHBIE pECYPChI IIJIAHETHI.
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2.2 DKonozuuecKkuiit MOHUMOPUHZ

CamocTtosiTenbHast paboTa oOydwaromierocss mpearnojaraeT M3yuyeHHWe JaHHOH TeMBI 110
MaHy: Tr700anbHBIN, HAIMOHAIBHBIA, PETHUOHAIBHBIM H  JIOKAJBHBIH  IKOJOTHYECKUN
MOHHTOPHHT, OOBEKTHl U CYOBEKTHI IKOJOTHYECKOTO MOHUTOPHHTA, COCTOSHUE OKpY KaroIien
CpeIbl, IKOJIOTHIECKast 0€30MaCHOCTh, OIIEHKA KauyeCTBa OKPYIKAIOIICH CPeIbI.

MOHUTOPUHT - MOCTOSIHHOE HAOIO/IEHUE 32 KAKUM-TTHOO MPOIIECCOM C IIeIbI0 BBISBICHUS
€ro COOTBETCTBHSl IKEJTAEMOMY pe3yJbTaTy WM TE€PBOHAYAIBHBIM MPEANOI0KEHUSIM.
DKOJOTHYECKHI MOHUTOPHUHT - HAONIOJCHHUE 32 COCTOSIHUEM OKPYIKAIOIIeH Cpebl C IENbI0 ee
KOHTpPOJI, IPOrHO3a M oXpaHbl. [[o BennumHe OxBaTra TEPPUTOPHUM Pa3IUYarOT: JIOKAJIbHBIM,
pPETUOHANIbHBIN, HAIMOHANBHBINA, TI00ATbHBIH MOHUTOPUHT. [l0 MECTOMONOXKEHHIO CTaHIUN
HAOTIOZICHUS PA3IMYAIOT: KOCMUYECKHM, aBHAITMOHHBIA U HA3€MHBI MOHUTOPHHT.

I'mobGanpHast cucreMa MoHHTOpHHTa oOkpyxawmei cpensl (CMOC) Opima cosmaHa
COBMECTHBIMHU yCWJIHSIMH MHPOBOTO COOOIIECTBA (OCHOBHBIC TOJIOKEHUS M IIEJIH MPOTPAMMBbI
obutn chopmynupoBansl B 1974 rogy Ha [lepBoM MeEXNpaBUTEIHCTBEHHOM COBEIIAHUU IIO
MoOHUTOpUHTY). llepBoouepenHoit 3amadeid Oblla TPU3HAHA OpraHU3alMs MOHUTOPWHTA
3arpsi3HEHUS OKPY KAaIoLIeH MPUPOAHON cpefbl M BHI3BIBAIOIIMX €ro (PaKTOpPOB BO3IACHCTBUS.
Cy1iecTByeT Tpy OCHOBHBIX HarpaBiieHUst aearesbHocTH ['CMOC: MOHUTOPHHT, yIpaBJIeHUE
JTAHHBIMU, OLIEHKA COCTOSIHUS OKpy>karouied cpenbl. Ouenka okpysxkaromeit cpenst B 'CMOC
BEJIETCS B TPEX 00IaCTsIX:

- KImMMara B GU3MYECKOH OKpYsKarolei cpee,
- BO300HOBJISIEMBIX TTPUPOIHBIX PECYPCOB,
- BO3JECHCTBUSA XMMHUUYECKHX BEIIECTB HA 3JI0POBbE YEIIOBEKA.

B P® co3mana enuHas rocygapcTBEHHass CHCTEMA HKOJOTMYECKOrO MOHHUTOPHUHIA
(ETCBOM). 3agaun ET'COM:

-IPOBEJICHUE C ONPEACIICHHBIM NPOCTPAHCTBEHHBIM M BPEMEHHBIM pa3pelICHUEM
HAOMO/IEHUI 32 M3MEHEHHEM COCTOSHUS OKPYXKAIoIed MPUPOTHOW Cpelbl M DKOCHCTEMaMH,
VWCTOYHUKAMH aHTPOIMOTE€HHBIX BO3/ICHCTBHIA;

-IIPOBEJEHUE OLIEHOK COCTOSIHUSI OKPY>KArOLIEH Cpelbl, SKOCUCTEM TEPPUTOPUM CTPAHBI,
HWCTOYHUKOB aHTPONIOTE€HHOTO BO3ACHCTBHUS;

-IIPOTHO3UPOBAHUE COCTOSIHHSI OKPYXKAIOMIeH Cpenbl, SKOJOTMYecKOi OOCTaHOBKH Ha
Tepputopun Poccun M ee permoHOB, YPOBHEUW aHTPOMOTEHHOTO BO3ACUCTBUSI MPHU PA3TUYHBIX
YCIIOBUSIX Pa3MELIEHUs] MPOU3BOAUTENBHBIX CUJI, COLMAIBHBIX M 3KOHOMUYECKUX CLEHApUAX
pPa3BUTHS CTPAHbI U €€ PETHOHOB.

B EI'COM ocyuiecTBiasieTcss MOHUTOPUHI COCTOSIHUS TMPUPOJHBIX Cpel, SKOCHCTEM,
MPUPOTHBIX PECYPCOB M UCTOYHUKOB aHTPOTIOTEHHOTO BO3/ICHCTBHS, a TakKke HH(OPMAITMOHHOE
obecrieueHne perieHus dkonorudeckux mpoodineM. EI'COM  (yHKIMOHUpYET Ha dYeThIpex
OCHOBHBIX YPOBHAX: (eaepalibHOM, pEernoHadbHOM (OacceiiHOBOM), CyOBeKTOB Poccuiickoi
®enepanun (MMEHYETCSl TEPPUTOPHAIBHBIA YPOBEHD ), TOKATBHOM.

DKojornueckas 0e30IacHOCTh — OJHA W3 COCTABIIIONINX HAIIMOHAIBHON OE301TacHOCTH,
COBOKYITHOCTh TIPHUPOJIHBIX, COIHMAIBHBIX, TEXHHUECKUX U JPYTUX yCIOBUH, 00eCTeUMBAIOIINX
KaueCTBO JKM3HM MW 0O€30MacCHOCTh JKM3HU M JICSITEIBHOCTH TMpOKHUBAromero (Jaudo
JEHCTBYIOIIEr0) Ha JaHHON TEPPUTOPUM HACEICHHS M OOECIeUeHUE YCTOMYMBOTO COCTOSHUS
OmoIIeHO3a OMOTOIa E€CTECTBEHHOW IKOCUCTEMBI. EAMHBIM KpUTEpHEM OICHKH IKOJIOTHYECKOM
0€30MacCHOCTH €CTECTBEHHOM JKOCHCTEMBI U €€ YCTOWYMBOCTU SIBISIETCS HEPYIIUMOCTb
€CTECTBEHHOTO OMOTONAa OCHOBHOTO OWMOIIEHO3a W €Tr0 CIOCOOHOCTh K BOCCTAHOBIICHHUIO TPHU
AHTPOIIOT€HHOM BO3/ICHCTBUH.

EnumabIiM KpuTEpHEM OIEHKH IKOJIOTHYECKON 0€30MacHOCTH MCKYCCTBEHHOM IKOCUCTEMBI
SIBIISIETCSl KAYE€CTBO KU3HU M 3JI0pOBbs HaceleHUs. OObEKTaMH HKOJIOTHUYECKON 0e30MacHOCTH
SIBJISIFOTCSL TIPaBa, MaTepUaabHbIC M JYXOBHBIC TOTPEOHOCTH JIMYHOCTH, TPUPOJTHBIC PECYPCHI U
MIPUPOJIHAS CPeJla UM MaTepuaibHasi OCHOBA TOCYAapCTBEHHOTO U OOIIECTBEHHOTO Pa3BUTHSI.
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[TonuTuka SKOMOTUYECKOW  OE30MACHOCTH —  IIeJICHANpaBlIeHHAs  JIeATeIbHOCTh
rocyzapcTBa, OOIIECTBEHHBIX OpraHU3allni, FOPUINYECKIX U PU3HUECKUX JIUII IO 0OCCTICYCHHUTIO
HKOJIOTHUECKON OE30MaCHOCTH.

Bonpocu ona camonposepku

1. JlaiiTe onpeneneHNe MOHATUSAM «MOHUTOPUHI» U «IKOJIOTUYECKUI MOHUTOPUHTY.

2. Kakue BuABI HKOJIOTMUECKOTO MOHMTOPHMHIA IO NPU3HAKYy OXBaTa TEPPUTOpPUM Brl
3Haere?

3. Kakue BHIBI 3KOJOTMYECKOTO MOHUTOPHHIA IO MECTOPACIIONIOXKEHHUIO CTaHLUMNA Bbl
3Haere?

4. Ha xakux ypoBHsX obecrieunBaeT nHpopManuein KOCMU4eCKUH MOHUTOPHHT?

5. Kakue craniuy HaOMIOACHUS CYIIECTBYIOT B HA36MHOM MOHUTOPUHTE?

6. Uro mpencraBiser  co0oif  rio0aipHas — CUCTEMa  MOHUTOPHMHIA  OKpY’Ka-
romeii cpeast (CCMOC)?

7. KakoBsl nenu I'CMOC?

8. Ilepeuncnure Tpu OCHOBHBIX HarpasieHus aesreiabHoct 'CMOC.

9. Uro mpencraBnsier coboi  EnuHas  rocyaapcTBeHHas ~— CUCTeMa  3KOJIOTH-
yeckoro Mmouutopunra (ET'CoOM) PO?

10. Kaxkossl 3agaun EI'COM?

11. Ilepeuncnure o0bexTsl EI'COM.

12. Ilepeuncnure cyonsexTsl ETCOM.

13. Haiite onpeseneHne MOHATUIO «IKOJIOTnYeckasi 0e30MacHOCTbY.

14. Yto sBnsieTCs  eIMHBIM  KpUTEpUEM  OLEHKM  HKOJIOTHYECKOH  Oe3omacHo-
CTH IPUPOJAHON U NCKYCCTBEHHOM dKOCHCTEM?

15. Ilepeuncnure 0OBEKTHI IKOJOTHIECKON O€30MacHOCTH.

16. Kakum 06pa3om OIIEHHBAETCS Ka4e€CTBO OKPY KAIOIIEH Cpebl?

17. Kakue HOpMaTHUBBI KadecTBa OKpY Karolleil cpeasl Bel 3Haere?

2.3 Ouenka 6030eiicmeusn na okpyxycarouiyio cpedy (OBOC)

CamocrosaTenbHas paboTa 00yyaromerocs: NpeanojaraeT u3y4eHue TEMbI 10 CIIeTyIOIUM
pazzenaM: MacuITabbl aHTPOIOTEHHOTO BO3JCHCTBUS Ha MPUPOJHBIE HIKOCHCTEMBI, BUIbI
3arps3HEHUH, KIacCU(pHUKAIUY 3arpsI3HEHNH, BUABI UX BO3JCHCTBHUS, HIKOJOTHUECKas SKCIEPTU3a
Y DKOJIOTUYECKUI ay/IuT.

BozneiictBue Ha okpyxaromryto cpeny (OC) - equHOBpEeMEHHBINA W e PUOANYSCKUNA aKT
T1M00 TOCTOSTHHBIA MPOLECC MPUBHECEHUS W/WIM U3bATHS JHOO00W MaTepuaabHOW cyOcTaHIIUU
WJIM 3HEPTUHU 110 OTHOLIEHHIO K OKPYJKAIOIIEH cpesie, MIPUBOIALIMI K U3MEHEHHUIO €€ COCTOSTHUS.
3arpsi3HeHUE - 3TO BHECEHHE B Ty WJIM HMHYIO DKOJOTHYECKYIO CHCTEMY HE CBOMCTBEHHBIX €l
YKUBBIX MJIM HEXHUBBIX KOMIOHEHTOB, (PU3NYECKUX MM CTPYKTYPHBIX H3MEHEHUH, HapyIIatoLIIX
WIM TPEPHIBAIOIINUX MPOLIECCHl KPYrOBOPOTA, MOTOKU SHEPTUU C HEMPEMEHHBIM CIIEJICTBUEM B
BUJIC CHIDKEHUS NMPOJYKTUBHOCTU JAHHOM SKOCHCTEMBI. PaznnyaroT Xumuuyeckue, Gpuzndeckue,
OMOLICHOTUYECKHUE, CTallMalbHO-IECTPYKUMOHHbIE 3arpsi3HeHus. OHHM MOTYT OKa3bIBaTh
TOKCUYECKOE, AJUIEPIrHUECKOE, MyTareHHOE, TEPaTOre€HHOE, KaHIIEPOTEHHOE U Jp. BO3JEHCTBHE
Ha JKHUBbIE€ OPTaHU3MBI.

N3smenenne OC - 310 mepemeHa (oOpatumasi uinu HeoOpaTHmasl) CBOWCTB (KauecTBa)
CpeooOpa3yomuX KOMIIOHEHTOB W/WJIM HUX COYETaHWH W COOTHOIIEHWH B pe3yibTare
OKa3bIBaeMBbIX Ha HHUX Bo3zzelcTBuil. [locnenctsus usmenenuss OC - oco3HaBaeMble CyOBEKTaMU
(OTAENBbHBIMH JIIOJIbMH, OIpENeIeHHBIMU COLMAIBHBIMU TPyNIaMH WIH MpodeccrnoHaTbHBIMU
coobmiectBamu) u3meHenuss OC, npoucHieqiue Wik MOTyIIUe MPOU30MTH MOJ BO3JCHCTBHEM
XO3SIUCTBEHHON W/WIIM MHOW AESITENbHOCTH U MPUBOASIINE K YXYIICHUIO 310POBbs U YCIOBUMN
KU3HENIEATSNIFHOCTH JII0JIeH B HacTosdleM win OynaymieMm. BosjaelicTBue o3HawyaeT pe3ynbTar
peainzaluy HamMe4yaeMoi JesTeIbHOCTH, C OJHON CTOPOHBI, U €r0 €CTECTBEHHbIE CIE/ICTBUS - C
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apyroif. I To m apyroe KOHIEHTpHpYeTCs BHYTpU oObekTa. IlociencTBust HacTymaroT 3a
pamMKaMu 00BEKTa, B CPEZI€ €ro CyIIeCTBOBAHUS.

Llens mpoeaenuss OBOC cocToUT B TOATOTOBKE HKOJOTHYECKH OOECIIeUEHHBIX
XO3SIUCTBEHHBIX M MHBIX pemieHuil. OcHoBHbIe nmpuHIMNbGI npoBeaeHuss OBOC: 1) coyuacTus
OOIIECTBEHHOCTH; 2) OTKPBITOCTU 3KOJOrMYecKod HHGOpMaluu; 3) YHOpexaeHUs - Ipolecc
OBOC pomkeH NMpOBOAUTHCS HAUMHAS C PAHHUX CTaJAUNA MOATOTOBKH pPEIIEHUH MO OOBEKTY
BIIJIOTB JI0 UX IPUHATHUSA; 4) albTEpHATUBHOCTU U BapUAHTHOCTHU; 5) MHTETPALMM, YTO O3HAYAET,
YTO BCE ACHEKThl OCYLIECTBJICHHS HaMe4aeMOll NeATeIbHOCTH (COIHalIbHbIE, SJKOHOMHYECKHE,
ME/IMKO-OMOJIOTHUECKUe, JeMorpaduyeckue, TEXHOJOTHUECKUE, TEXHUYECKUE, MPUPOIHO-
KIIUMaTHYeCKHe,  HPABCTBEHHbIE,  IMPUPOJOOXpPAaHHbIC,  MH)XKEHEpPHBbIE,  APXUTEKTYpPHO-
IUTAHUPOBOYHBIE U JIp.) OJIKHBI paCCMaTPUBATHCA BO B3aUMOCBS3H; 6) pa3yMHOMN JleTaIU3alluH;
7) mocnenoBaTenbHOCTH neWicTBuil -tipu mpoBeaeHnr OBOC momkHa CTPOrO BBITOTHATHCS
MIOCJIE0BATEIBHOCTD AEUCTBUN B OCYLIECTBIEHUH 3TAIIOB, IPOLIELYP U ONEpaIUii.

DKojoruueckas SKCIepTH3a - YCTAHOBJEHHME COOTBETCTBUS JIOKYMEHTOB U (WJIN)
JOKYMEHTAlluM, OOOCHOBBIBAIOIIMX HAaMEYaeMyld B CBA3M C peanu3anueil oObekTa
DKOJIOTMYECKOM DKCIEPTU3bl XO3SIMCTBEHHYHD) U MHYK JI€ATEIBHOCTh, 3KOJOTMYECKUM
TpeOOBaHUSAM, YCTAHOBJICHHBIM TEXHUYECKHMMHU pETrJaMEeHTaMH M 3aKOHOAATEIbCTBOM B 00J1aCTH
OXpaHbl OKpY>Kalolleil cpenbl, B LEISIX MNPEJOTBpAIICHHUs HETaTUBHOTO BO3JCHCTBUS TaKoil
JIESITEIBHOCTH Ha OKpY’Kawllyt cpely. Cpok NMpOBENEHUs IOCYAAPCTBEHHOW 3KOJIOTMYECKON
JKCIIEPTU3BI COCTABIISIET:

1. nms mpocThIX 00BEKTOB - 10 30 AHEH;

2. 0OBEKTOB CPEIHEH CIIOKHOCTH - 10 60 THEH;

3. cnoxHbIXx  00BekTOB - 120 jgmeit. Cpok  TNpOBEAEHUS  TOCYNAapCTBEHHOU
HKOJIOTUYECKOM  SKCHEepTU3bl MOXKEeT ObITh NpOAJEH, HO HE JODKEH IPEeBBIIATh
IIECTH MECSIEB JUISI CII0XKHBIX OOBEKTOB.

DKOJIOTHYECKUH ayJUT - HE3aBUCUMasl OIICHKA COOJIOIEHUs CyOBhEKTOM XO35HCTBEHHON U
MHOH J1eATeIbHOCTH HOPMAaTHBHO-TIPaBOBLIX TpeboBaHM B oOnacti oxpanbl OC U MOATOTOBKA
peKoMeHaluii B 00JacTH HKOJIOTMYecKol nearenbHOCTH. CyIecTBYIOT CIEAYIOLIUE BHUJIbI
HKOJIOTUYECKOTO AyIUTa:

- OIIpeJICIICHUE COOTBETCTBUS cyOBekTa XO03SIMCTBEHHOU NESITeIbHOCTHA
IPUPOFOOXPAHHBIM TPEOOBAHUSM;

- oueHka 3p¢GeKTUBHOCTH CUCTEMBI IKOJIOTMYECKOT0 MEHEKMEHTA;
- OLIGHKAa 9KOJIOTUYECKOH 0e30macHOCTH HCHOJB3YyEeMOro ChIpbsi, 000pyIOBaHMS,
TEXHOJIOTHIA;

- OIIEHKa H)KOHOMMYECKOTO yIepOa OT 3arps3HeHus;

- OILICHKA OMACHOCTH OTXOJOB;
- OIpEEIICHNE PAlMOHAIILHOCTH IIPUPOIOIOIb30BaHUS HA KOHKPETHOM TEPPUTOPUH;

- OLICHKA HEPronoTpedaeHus 1 NpeasiokeHrne MyTel 1o ero CHUKEHHUIO.

Bonpocul u 3a0auu ona camonposepku
1. Maiite ompeaelieHUEe TOHSATUSM  «BO3JCHCTBHE HA  OKPYXAIOLIYyID  CPELy»,
«u3meHenne OCy», «mocneacteusg uamenenus OC».
2. [aiiTe onpeaeneHne NOHITHIO «3arpsi3HEHUEY.
3. IlpuBenute u3BecTHble BaM knaccudukanum 3arps3sHeHHH.
4. Onumure MacmTadbl HeTIHOTO 3arpsi3HeHrss MUPOBOTO OKeaHa.
5. OnumuTe MacmTadbl 3arpsI3HEHUS] IOYB TIECTUITAIAMHU.
6. OnumuTe MacmTadbl 3arPSA3HEHUSI TOYB TSHKETBIMU METAJIIAMH.
7. [aiite onpeneneHue MOHITUIO «OLIeHKa Bo3aencTBUs Ha OCy.
8. Kakoga nienr OBOC?
9. Ilepeuncnute ocHOBHBIE MpUHLIUIIEI TpoBeaeHus OBOC.
10. JlaiiTe onpeneneHue NOHITHIO «IKOJIOTMYECKasi HIKCIIEPTU3AN.
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11. Kakoil  ¢enepanbHbIii  3aKOH  perJlaMEHTHpYeT  NpOBEIEHHE  JKOJOoruye-
CKOM JKCIEPTU3BI?

12. KakoBbI CPOKH ITPOBEAEHUS IKOJOTUIECKON IKCIIEPTU3HI?

13. IlepeuncnauTe NPUHIMIBI YKOJIOTUYECKON IKCIIEPTU3HI.

14. HMaiite onpeesieHnue MOHATUIO «3KOJIOTUYECKUH ayauT».

15. Ilepeuncnaure BUABI SKOJIOTHYECKOTO ayauTa.

2.4 DKonomuuecKue MexanumMbl NPUPOOOOXPAHHOU OesAmeTbHOCU
npeonpuamuii

CamocrosiTenbHass paboTa CTyI€HTa COCTOMT B H3YYEHHMM IIPaBOBOM  OCHOBBI
HSKOHOMUYECKUX MEXAHU3MOB IPUPOJOOXPAHHON MAESITENBbHOCTH MNPEANPUATHH, CTPYKTYpPBI
r1aTexeil B 00J1acTu MPUPOIOTIONH30BAHMS U OXPaHbl OKPYKAIOIIEH Cpeibl.

[Tpuniunel  pa3paboTku  >PPEKTHUBHON KOHLENIIMM SKOHOMHYECKOTO MeXaHU3Ma
IIPUPOJOTIOIB30BAHMS CIIETYIOIIHE.

1. DddexTtuBHas KOHIENIUS PAMUOHAIN3ALMU TPHPOJIONIONB30BAaHUS. U OXpaHbI
OKPY’KAOIIEW Cpellbl U COOTBETCTBYIOIIMI YKOHOMHYECKUN MEXaHU3M MPHUPOAOIOIb30BAHNS B
CEKTOpax/KOMILIEKCaX MOTYT OBITh pa3paboTaHbl W peaM30BaHbl TOJIBKO IOCIE Pa3pabdOTKU
KOHIEMIINH Pa3BUTHS CAMUX CEKTOPOB/KOMILJIEKCOB M BCEH SKOHOMMKH B IIEJIOM.

2. DKOHOMHUYECKUH MEXaHH3M MPHUPOJIONOIB30BAaHUS JIOJDKEH OBbITh OpraHHYecKOM
YacThlO «TJI00AJbHOTO» HKOHOMUYECKOTO MEXaHHW3Ma, OH HE MOXET OBITh JIOKAJIbHBIM U
OXBAaTbhIBaTh TOJIBKO IPHUPOJO3KCIUIYaTHUPYIOIIME KOMIUIEKCHI M OTpaciu. JlaHHBI MeEXaHU3M
JOJKEH OBITh COTJIaCOBAH C APYTMMHU SKOHOMHUYECKMMH MEXaHM3MaMH, JIEHCTBYIOIIMMHU Ha
nocienyomux  (mocne  «IpPUPOIHBIX»)  3Tamax  HPUPOAHO-TIPOAYKTOBOW  BEpTUKAIH,
COCIMHSIONIEH IIepBUYHBIE MPUPOJHBIE PECYPChl C KOHEUHOM mpoxaykuuei. Tem cambim
HSKOHOMUYECKUN MEXAaHU3M IPHUPOAOINOIL30BaHUSA (B Y3KOM CMBICIIE) JIOJDKEH CTaTh YacCThIO
o0miero MexaHu3Ma, peryiupymoomero (yHKIMOHUPOBAHHE OTIEIbHBIX MPOU3BOJACTB B
PUPOIHO-TIPOTYKTOBOW BEPTUKAJIH, U OBITh OPHEHTUPOBAHHBIM HAa KOHEUHBIE PE3yJIbTAThI.

3. DKOHOMHYECKHUH MEXaHW3M MPHUPOONOIL30BAHMS B CEKTOPAX/KOMIUICKCAX TOJDKEH
(bopMHpOBATECS Ha MEKCEKTOPaJIbHOM, MEXKOTpPACIeBOH M MEXpPErHOHaJIbHOH OCHOBE. DTOT
MPUHIUIT MOYKHO NPOWJUIFOCTPUPOBATH HAa NPHUMEpPE B3aMMO3aBHUCHMOIO XapakTepa pa3BUTHUS
arpoNpoOMBIIUIEHHOTO ¥  TOIUIMBHO-2HEPI€TUYECKOTO0 KOMIUIEKCOB TIPU  aJIbTEPHATUBHBIX
BapHaHTax PEHICHUs dKOJOTHYeckux mpobieM. B aTux ciydasx 3¢ pekTUBHBIA 3KOHOMUYECKUI
MEXaHU3M TPHUPOJIONIOIB30BAaHUSI MOKET OBITh CO3[JaH TOJBKO HAa OCHOBE KOMIUIEKCHOTO
MOAXO0AA.

CymecTtByeT Tpu  TuUIAa  DKOHOMHUYECKMX  MEXaHU3MOB  IPHUPOJONOIb30BAHHUSA:
KOMIICHCUPYIOIIMM  (MSATKMHA,  TACCUBHBIM)  MEXaHW3M;  CTUMYJUPYIOLIUH;  KECTKUI
(«nomasisronuiiy ). Ilpu n3yueHnn TeMbl HEOOXOAMMO YMETh 0XapaKTePH30BaTh KaXkIbIH.

®3 "O6 oxpane okpyxaromieit cpeapt” oT 10.01.2002 N 7-d3 periiaMmeHTHPYET METOJIbI
sKOHOMHYecKoro perynuposanus B OOC, minaTy 3a HEraTUBHOE BO3ICHCTBHE Ha OKPYIKAIOLIYIO
cpeny, MpeAnpUHUMATENBCKYIO JEATEIbHOCTh, OCyliecTBiIsgemMyto B nemax OOC, 3arparuBaer
BOIIPOCBHI DKOJIOTMUECKOTO CTPaXxOBaHWs, a TaKK€ Ha3bIBA€T BHJbl OTBETCTBEHHOCTH 3a
HapylIeHHE 3aKOHOJATelIbCTBA B OOJACTH OXpaHbl OKpY’KaloIleld cpelpl U IMPOBO3IialiaeT
00513aHHOCTH TOJIHOTO BO3MEIIEHUS Bpeaa OKpY Karollel cpee.

VYiiep6, HAHOCUMBIA BCIIEJCTBUE 3arps3HEHHs] NPUPOJIHON cpelpl - 3TO (haKTUYECKOe
IIPOSIBJIEHUE IOTEPh: DSKOJIOTMYECKHUX, COLMAIBHBIX, AKOHOMHUYECKHMX. Paznuuaror npsmoi
yimepod, T.e. ymiepOd BCIEACTBUE HEMOCPEICTBEHHOTO YXY/IIICHHS 3/I0pOBbS U YCIOBUI
KHU3HEIeATEIbHOCTH YEJIOBEeKa; U - KOCBEHHBIN y1iep0 - yiiep0, Kak co3/laHue MPEANOChIIOK s
YXYIUIEHUS JKA3HEACSITENBbHOCTH YEJIOBEKA WM HE3aMETHOIO BO BPEMEHHM M IPOCTPAHCTBE
BO3JICUCTBUS HA IOTCHIUAJIbHBIE BO3MOXXHOCTH IIPUPOJHOM COCTaBISIOIIEH B CUCTEME
«OOILIECTBO - MPUPOHAS CPEIay.

YimepOd MOXHO TpeICTaBUTh TaKKe B BHJAE OTPHUIATEIBHOTO OOIIECTBEHHOTO
noTpedeHus, T.e. 3aTpaT Ha JIMKBHUALMIO HEraTUBHOTO BO3JCHCTBUS HAa OKPYXKAIOUIYIO Cpeay.
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VYiep0 MoxeT ObITh MpPEJCTAaBICH B PA3IUYHBIX BPEMEHHBIX WHTEpBAJaX: OJHOMOMEHTHBIN
(aBapusi), mepMaHEHTHBIHN (3PO3HsL, 3aCOPEHUE MTOUB), JIATEHTHBIN (TIPOSIBIISIETCS CO BPEMEHEM)

VYHUBepcalbHOW  €IMHONW eQUMHMIBI M3MepeHHs ymepbda He CyllecTByeT, T.K.
paccMmaTpuBaeTcs BO3/ICHCTBHE Ha YEJIOBEKa HAa Pa3HBIX YPOBHSIX.

Bennuunna ymep0a MOXET ONpenensiThCsl B COOTBETCTBUH C Pa3HbBIMH METOAMKAMHU. 3a
OCHOBY OIIpEJENIeHUs] HKOHOMHMUYECKOro ymiepba Oepercs «BpemeHHas TumoBas MeTOAMKA
ONpeNeIeHus]  YKOHOMHMYECKOW  3(P(GEKTUBHOCTH  OCYLIECTBICHHS  MPHPOJOOXPAHHBIX
MEPONPUITHA M OLEHKH SKOHOMHYECKOro yiepOa, MPUYMHAEMOTO HapOAHOMY XO3SHCTBY
3arpsi3HEHUEM OKpY>Karollel cpeasl», paspadboTanHas B 1986r.

Bonpocwi u 3a0auu onsa camonposepku

1. JlaiiTe onpenesieHUEe TEPMUHY «IKOHOMHUKA MTPUPOIOTIOTB30BAHUS.

2. llepeuncnure  OpUHOUNBL  pa3pabOTKH  APGEKTUBHONH  KOHIENIMH  JKOHO-
MHUYECKOTO0 MEXaHU3Ma TPUPOIOTIOTH30BAHMUS.

3. Onuiure CyTh KOMIEHCUPYIOIIETO MEXaHU3Ma MTPUPOIOTOIb30BAHMUS.

4. Onumure CyTh CTUMYJIHPYIOLIETO MEXaHU3MA IIPUPOIONIOJIB30BAHUS.

5. Onuiure CyTh )KECTKOTO MEXaHU3Ma MPUPOONOIB30BAHMS.

6. KakoBbl MeToapl sKoHOMHYECKOTo peryiupoBanus B oxpane OC cormacHo @3 «O0
OXpaHe OKpY’Karollen cpeani»?

7. Kakwne Buapl HeratuBHoro Bosaeiicteust Ha OC sBistroTest miaTHeEIMHU coracHo D3 «O6
OXpaHe OKpY’Karollen cpeani»?

8. Kakue BBl OTBETCTBEHHOCTH 3a HapyIICHHE 3aKOHOJATEIBCTBA B O0OJIACTH OXPaHBI
OC cymecTtByt0T?

9. KakoBo MakcuMasibHOE Haka3aHue coriacHo YK P® 3a 3arpsisHeHue
Boa?

10. Jlatite onpeneneHue moHATHIO «ymepo OC».

11. Kakum 06pa3oM MOKHO pacCUHTaTh ymepd okpyxaromieii cpemne?

12. KakoBbl BpeMEHHBIE HHTEPBAJIBI yiepoa?

6. Meroanueckue peKOMEHJALMH [0 TMOATOTOBKe o0ydarouierocs K
NMPOMEKYTOYHOM ATTeCTAUHN

Y4eOHbIM IJIaHOM 10 JUCIHIUIMHE «DKOJIOTUS» MpeayCMOTpeHa clieayromas (opma
MIPOMEKYTOYHON aTTECTAlMU: 3a4eT.

[IpomexyTo4yHast arrecranyss  HalpaBlIeHa Ha IIPOBEPKY KOHEYHBIX PE3YJIbTATOB
OCBOEHUS AUCIUIUIMHBI.

dopMa MPOMEXYTOUHOH aTTecTallud «3aueT» IMpeanojaraeT yCTaHOBIEHUE (akTa
c(OpMUPOBAHHOCTH KOMIIETEHIIMM HAa OCHOBAaHMM OILIGHKH OCBOEHHS OOYy4aroluMcs
IPOrPaMMHOI0 MaTepuayia MO  pe3ysbTaTaM TEKYIIEro KOHTPOJIS AMCUUIUIMHBI (MOAYNsS) B
COOTBETCTBUU C TEXHOJIOTUYECKON KapTOM.

Ecnu oOyuarormuiicss Habpan 3a4eTHOE KOJMYECTBO OAlJIOB COTJIACHO YCTaHOBICHHOMY
JIMAIIa30Hy 1O TUCHHUIIIMHE, TO OH CUUTAETCS ATTECTOBAHHBIM.

Takum 00pa3oM, MOATOTOBKA K 3auyeTy IMpearnojaraer MOATOTOBKY K ayJIUTOPHBIM
3aHATUSAM U BHEAYJUTOPHOMY TEKYILIEMY KOHTPOIIO BceX HhopM.
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