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O01IMe moJI0KeHus

Llenp METONMYECKUX MaTepHalioB 1O OCBOCHUIO JUCHHUIUIMHBI - 00ECHEeYUuTh
oOydJaronieMycsi ONTUMAJIbHYI0 OPTaHH3aLHUIO IPOIecca HM3Y4YEeHUS IUCIHUIUIMHBL, a TaKxke
BBITOJIHEHUS! Pa3IMYHBIX ()OPM CaAMOCTOSITETILHON pabOTHI.

OcBoeHHE IUCHUIUIMHBI OCYIIECTBISIETCS Ha ayIUTOPHBIX 3aHATHSAX M B Ipolecce
caMoCTOsITeNIbHOW paboThl o0ywaromuxcsa. OCHOBHBIMH BHJAMH ayJIUTOPHOH pPabOTHI IO
JTMCUUIUIMHE SIBISIOTCS 3aHATHSA JIGKHMOHHOTO M CeMUHapcKoro tuma. KoHKpeTHbie (OpMEI
ayUTOPHOM PAOOTHI OOYYAIOIIMXCS MPEACTAaBICHB B Y4eOHOM IUTaHE OOpa30BATEILHOM
IpOrpaMMbI U B pabOYHX MpOorpaMMax AUCIUILIHH.

W3yuenne pekoOMEHIyeTcsi HayaTh C O3HAKOMJIEHHS C paboueil mporpammoii
JMCIUIUINHEL (MOZYJIs), €€ CTPYKTYPO U coziepanneM, OHIOM OLIEHOYHBIX CPE/CTB.

Pabotast ¢ paboyeii mporpamMmoii, He00X0AUMO 0OPaTUTh BHUMAHUE Ha CIIEAYIOIIEE:

- HEKOTOpbIE pa3Jenbl WM TeMbl AMCHUIUIMHBI HE pa30MparoTcs Ha JIEKHUsX, a
BBIHOCSITCS Ha CaMOCTOSATENBHOE HM3Y4YeHHE II0 PEKOMEHAYeMOMY IIepeYHI0 OCHOBHOH U
JIONIOJTHUTEIILHOM JIUTepaTyphl M y4eOHO-METOIUYECKIM pa3padoTKaMm;

- YCBOCHHE TEOPETHYECKUX MOJOXKECHHUH, METOJHUK, PACYETHHIX (POPMYJ, BXOISAIIUX B
CaMOCTOATENIFHO ~ W3y4aeMble  TeMbl  JUCHMIUIMHBL,  HEOOXOAMMO  CaMOCTOSTEIBHO
KOHTPOJIMPOBATH C TIOMOIIBIO BOIIPOCOB JIJISi CAMOKOHTPOJIS;

- CO/IEp)KaHUE TEeM, BBIHECCHHBIX Ha CaMOCTOATENIFHOE H3y4YeHHE, B 00s3aTeIbHOM
MOpSIKE BXOJTUT COCTaBHOW YacThIO B TEMBl TEKYIIETO KOHTPOJS H IPOMEKYTOYHOH
aTTeCTaIHH.

Kaxnmass pabowas mporpamMma 10 JUCHHMIUIMHE CONPOBOXKIAIOTCS METOJHYECKUMHU
MaTepuallaMH 10 €€ OCBOCHHUIO.

OTtnenpHble y4eOHO-METOAUYECKUE PAa3padOTKH MO JUCHUILIMHE ydeOHble MOCOOUs MU
KOHCIIEKTBI JICKIIUH, METOJMUYECKUE PEKOMEHJAlUK IO BHINOJIHEHHUIO J1a00OpaTOpHbIX padoT u
petieHuto 3a1a4 u T.11. pa3meniensl B OMMOC MI'TY.

OOyuarommmcst peKoMeHayeTcsi noiayuuts B 6ubnuoreke MI'TY yueGHyto aureparypy,
HEOOXOIUMYIO Tl pabOTHI HA BCEX BUIAX ayTUTOPHBIX 3aHATHH, a TAKKE JJISI CAMOCTOSITEIIbHOM
paboThI 10 U3YYEHUIO AUCIUIUINHBL.

Bunpl yueOHOM pabOTHI, CPOKM WX BBITOJHEHHS, 3aIUIAHUPOBAHHBIE 110 TUCIHILUINHE, a
TaKXKe CHCTeMa OIICHWBAaHUS pPe3ylbTaToB, 3apUKCUPOBAHbBI B TEXHOJOTMUYECKOW KapTe
JVICTIATUTHHBL:

Ta6auna 1 -TexHonornyeckasi KapTa TeKyIero KOHTPOJISA M IPOMEKYTOYHOH aTTecTalluM
M0 JUCIHHUILINHE «IKOJOTHsD (IPOMEKYTOUYHASI aTTeCTANM - 3a4eT) ouHas opma

3a4eTHOE KOJIHYECTBO I'padux
Ne KoHTpoJibHbIE TOUKH 0aJJI0B MPOXO0KIEHUSI
min \ max (Hemesnn ciayum)

Texkymmii KOHTPOJIb

1. | Hocemenue u pabora Ha nexuusx (6 nexiui) | 6 | 28 | Tlo pacnincanmio

Her nocemenuii — 0 6ayios.
ITocemaemocTth: 25% - 6 6amnos, 50% - 16 6amnos, 75% - 22 6amra, 100% - 28 Gamios.

2. | IlpakTuyeckue 3aHsATHsI/CeMUHAPBI ‘ 54 ‘ 72 | Tlo pacnucanuio

Brimonaenune 3 1 MeHee nmpakTuueckux padbot — 0 6auios.

NTOI'O 3a paboty B cemecTpe | min-60 | max-100 |

HpOMe)KyTO‘IHaﬂ aTTeCTalusd «3a4Y€eT»

BrmmonHenne 6 mpakTHYecKuX paboT B CPOK - 72 OaIoB; BRITOJHEHHE 6 MPAKTHYECKUX padoT
HE B cpok- 54 6amna. Kaxnas nmpakruyeckast pabota B cpok — 12 6amioB, He B cpok — 9 Gauios.

Ecnu oOyuaromuiicss Habpan 3aueTHOE KOJIMYECTBO 0aJIOB COTIACHO YCTAaHOBJIEHHOMY AMAINa30HY MO

3



JUCLHUIIIIMHE, TO OH CUHUTACTCs aTTCCTOBAHHBIM

| MTOT'OBBIE BAJLJIBI IO JUCHMILIMHE | min—60 | max-100 |

Ta6auna 2 -TexHonornyeckasi KapTa TeKYIIEero KOHTPOJISI M MPOMEKYTOYHOH aTTecTalul
10 JMCHUIJINHE «IKOJOTHS» (MIPOMEKYTOUHAS aTTeCTAlM - 3a4eT) 3a04Has popma

3a4eTHOE KOJIHYECTBO I'padux
Ne KoHTpo/bHbIE TOYKH 0aJ1J10B NPOXO0KAEHUS
min \ max (Hemesn cIa4um)
Tekymmii KOHTPOJIb
1. | Ilocemenue u paboTa Ha JIEKIHX (2 JICKIMH) | 10 | 20 | Ilo pacnucanuio
Hert nmocemennii — 0 0ayuioB, kaxkaas gekuus — 10 6amuios
2. | IlpakTuyeckue 3aHATHS/CEMUHAPHI | 40 | 60 | Tlo pacniucanuio

BrinonHenue 2 npakTudeckux padot B cpok - 60 6aios,;

BBHITIOJTHEHHUE 2 TIPAKTHYECKUX paboT He B cpok- 40 Gamios.

Kaxknas npakrudeckas padota B cpok — 30 6amios, He B cpok — 20 GaioB.
Hesbinonnenue npaktuieckux padot — 0 6ayos.

3. | KonTposbHas padota ‘ 10 ‘ 20 | 14 menens

BrimonHeHne KOHTPOJIbHOM PabOThI HA «yIOBIECTBOPUTEIHHO» - 10 Gamios,
Ha «xopormioy» - 15 6amnoB, Ha «oTIMYHO» - 20 6ayIOoB.

NUTOTI'O 3a paboTy B cemectpe | min-60 | max-100 |

HpOMe)KyTO‘lHaﬂ arTeCTanud «3a49eT»

Ecau o6yqa101um710}1 Ha6pan 3a4€THOE KOJIMYECTBO OAIOB COrIaCHO YCTAHOBJICHHOMY IHAIIa30HY I10
JUCLHHMIIIIMHE, TO OH CUYHUTACTCsA aTTCCTOBAHHBIM

| MTOT'OBBIE BAJUIBI IO JUCHUILIMHE | min—60 | max-100 |

PaGora mo u3yuyeHHIO AMCUMILIUHBI JOJHKHA HOCHTH CHCTeMaThdeckuil xapaktep. s
YCIIEIIHOTO0 YCBOGHUSI TEOPETUUECKOI0 MaTepuana Mo mnpeajiaraéMoi JUCIUILUIMHE HE00X0MMO
pEerylspHO TOcelmaTh JEeKIUH, AaKTUBHO paboTaTh Ha YYEeOHBIX 3aHSATHUSAX, BBHITOIHATH
MMCbMEHHBIE PabOThl MO 3aJlaHUI0 TIPETOJaBaTeNsl, MEPEUYUTHIBATh JICKIIMOHHBIM Matepua,
3HAYUTEJIbHOEC BHUMAHUE YJIEIATh CAMOCTOSATEIIbHOMY U3YYEHUIO TUCUUILINHBIL.

BaxHbIM yCIOBHMEM YCHENIHOTO OCBOCHHS JWCIMUIUIMHBI SIBISIETCA CO3JAaHUE CAMUM
0o0y4JaromuMcsl CHCTEMBbI TMPaBUIBHOW OpraHM3allKd TPyAd, MO3BOJSAIONICH pacnpeaenuTh
y4eOHYIO0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C KaJEHIAPHBIM yU€OHBIM TpaduKom.

1. MeToanuyeckne peKOMeHIALMYU NIPH padoTe HA 3aHATHAX JEKIIHOHHOTO THIIA

K 3aHsaTHSM J1eKIIMOHHOrO0 THNA OTHOCATCS JIGKIMM U HWHBIE YydyeOHBbIE 3aHSTHUSA,
npeaycMaTpUBarollye NPEeMMYIIeCTBEHHYIO epeiady yueOHo HHPOPMAalLMK MPENoaaBaTesIeM.

Jlexuus mpeacTasisieT co00i MocaeI0BaTeNbHOE U3I0KEHUE IPENolaBaTesieM y4eOHOro
MaTepuana, Kak IIPaBWJIO, TEOPETHMUECKOTO Xapakrepa. Llenb JEKIUMOHHOIrO 3aHATHS —
OpraHu3aiys lejeHapaBIeHHON T03HABATEIBHON 1€ATEIbHOCTU 00yUarOIIUXCsl 110 OBJIA/ICHUIO
IPOTpaMMHBIM MaTepHaloM y4eOHOM TUCIUILIMHBL.

B psape ciaywaeB nekuusi BBINOJHSAET (YHKIMIO OCHOBHOTO HMCTOYHHKA WH(OpMAIWU,
Harpumep, IpU OTCYTCTBUU YU€OHHMKOB U YUE€OHBIX MOCOOMI; B ciydae, KOrja HOBbIE Hay4HbIE
JAaHHbIE 110 TOW WJIM MHOM TeMe He HAIlIM OTPaKEHUs B y4eOHMKax; OTAEIbHBIC pa3feibl U
TEMBI OYECHb CJIOXKHBIC JJIs1 CAMOCTOSTEILHOTO U3yUEHHsI 00yUJatoIUMUCS.

B xone npoBeneHus 3aHATHI JIEKIMOHHOTO THUIIA HEOOXOAUMO BECTU KOHCIIEKTHPOBAHUE
M3JIaraeMoro MperoiaBaTeaeM Marepuana.

Haubonee TouHO M moApoOHO B XOJ€ JIEKLMHU 3alHCBIBAIOTCS CIEAYIOIINE ACIEKThI:
Ha3BaHUE JICKIWY; IJIaH; UCTOYHUKUA MH()OPMAIIUH 10 TeMe; MOHATHS, ONpPEICeTICHHS; OCHOBHBIE
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(bopMyIIbI; CXEMBI; TPUHIUIBI; METO/IbI; 3aKOHBI; THIIOTE3bl; OLIEHKU; BBIBOABI U MPAKTHUYECKHE
PEKOMEH 1ALl N.

KoHCnieKT - 3TO HEe TOYHas 3alUCh TEKCTa JIKIMH, a 3alHCh CMBICIA, CYTH Y4eOHOM
uHpopmauuu. KoHCHeKT numercs Uisl MOCIEAYIOLIEro YTeHHs W 3TO 3HA4YMT, 4TO (OPMbI
3aMyCHu CIEAyeT JeNlaTh TaKUMH, YTOObI MX MOXKHO OBLIO JIETKO U OBICTPO MPOYHMTATH CIYCTS
HekoTopoe BpeMs. KoHcmekr pomkeH oOseryaTb INOHMMaHME M 3allOMHHAHHME Y4eOHOH
uHpOpMaLnH.

Pexomenayercst 3anaBaTh JIEKTOPY YTOYHSIOIIME BOIPOCHl C LENbIO  YIIIYOJCHUS
TEOPETUYECKUX IOJOKEHUM, pa3pelleHus INPOTUBOPEUYUBBIX cuTyauuid. [Ipm moaroroeke k
3aHATUSM CEMUHApCKOTO THIA, MOYKHO J0padaThlBaTh CBOM KOHCIEKT JIEKLMH, Jejas B HEM
COOTBETCTBYIOILIME 3allUCHU W3 W3YYEHHOM JMTEpaTypbl, yKa3aHHOW B paboueil Imporpamme
JUCLUIUINHBIL.

Temaruka nekuuii gaercs B pabouell mporpaMMe AUCLUILINHBL.

2. MeToauueckue PCKOMEHIAIMHA IO TIOATOTOBKE H paﬁoTe Ha NPAKTHYCCKHX
3AHATHHAX

IIpakTnyeckoe 3ansitue - HTO0 (Qopma opraHuzanuu yd4eOHOro Tpolecca,
IIpEeJIIoJIaratoiias BHIIOJHEHUE CTYI€HTaMU 10 3aJIaHUI0 U T0J PyKOBOJCTBOM IPEIOIaBaTENs
OJIHOM WM HECKOJIbKMX MpakTHUYecKux paboT. M ecnum Ha JEKUUMHM OCHOBHOE BHHMAaHHE
CTYACHTOB COCPEJOTOYMBACTCS Ha Pa3bsICHEHUU TEOPHH KOHKPETHOH y4eOHOM NUCIUIIMHEI, TO
MPAKTUYECKHUE 3aHATUSA CIYXaT JUisi 0Oy4eHHs MeToJaM ee MpuMeHeHUs. [J1aBHOW HX IEeNbio
SBIISIETCS YCBOGHHE METOJa HWCIOJIb30BAHUS TEOPHUHU, MPHUOOPETEHHE NPAKTUYECKUX YMEHHH,
HEOOXOUMBIX JJISl U3YUEHUS MOCIEAYIOUINX JUCIUILINH.

[ToAroToBKy K NMpakTUYECKOMY 3aHSTHUIO Jydllle HAUMHATh cpa3y K€ Hociie JIEKLIUU T10
JAHHOM TeMe WM KOHCYJNbTaluu mpenojaBarens. HeoOxoaumo mnomoOpaTh JUTEpaTypy,
KOTOpasi peKOMEH I0BaHa JJIsl TOArOTOBKH K 3aHATHIO M POCMOTPETH ee. JIto0as TeopeTnyeckas
npobiema J0oKHA ObITh OCMBICTICHA CTYZEHTOM C TOYKHU 3PEHHUS €€ CBS3H C PealbHOM KU3HBIO U
BO3MO>KHOCTBIO PeaM3alluy Ha IPaKTUKE.

Ilenp0 nMpakTHYeCKHX 3aHATHH SIBJSACTCH 3aKPEIUICHUE TEOPETHYECKUX 3HAHMHA H
HABBIKOB CAMOCTOSITEIbHOM paboThl, MOJIyUEHHBIX B Ipoliecce OOyueHuss IO JIaHHOU
JUCLHUILIINHE.

3agauu MpPaKTHYeCKUX 3aHATHIA:

1. BoipaGoTaTh HaBBIKH O MPAKTUYECKOMY HCIOJIb30BAHUIO 3HAHUN B 00JIACTH OXpPaHBbI
TpyZa.

2. Pa3BuThb y CTyIEHTOB HAaBBIKH CaMOCTOSTEIbHON paboThl C y4yeOHUKOM,
3aKOHO/ATEIbHBIMHU, IOJJ3aKOHHBIMU K HOPMAaTHUBHBIMU aKTaMH, yMEHHUE paboTaTh B KOMaH/IE.

IMPAKTUYECKOE 3AHATHUE Nel
«Tpoduueckas CTpyKTypa 3KOCUCTEM»

MeToanyeckue yKasaHus
1. BcraBbTe B TEKCT NMPOIYILEHHBIE CIIOBA:
CooO1m1ecTBO OpraHU3MOB pa3HbIX BHJIOB, TECHO B3aUMOCBSI3aHHBIX MEXIy cO000H H

HaceJIoMKX Oosiee WM MeHee OJHOPOAHBIM Y4acTOK, Ha3bIBaeTCs 1). B ero

COCTaB BXOJAT: PACTECHHUsI, )KUBOTHBIE, 2), 3). CoBOKYITHOCTb

OpPraHMU3MOB W KOMITOHEHTOB HEXMBOW MPUPOAbI, OOBEIUHEHHBIX KPYrOBOPOTOM BEILIECTB

MMOTOKOM SHEPTrUUd B €IWHBIA NPUPOAHBIN KOMIIJIEKC, Ha3bIBAECTCS 4) wnmm
5).

2. 3amnojHUTE TPOIMYCKH HA3BaHUSAMHM (DYHKIIMOHAJIBHBIX TPYII 3KOCHCTEMBI U IapCTB
JKUBBIX CYILECTB.
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Opranusmel, TOTPeOISIONIME OPTraHUYECKOE BELIECTBO U IepepadaThIBaioIIe ero B HOBBIC

(bopMBbl, Ha3bIBAKOTCS 1). OHu npeacTaBieHbl B OCHOBHOM BUJAMU, OTHOCSALIMMCS K

2) mupy. Opranusmsbl, MOTPEOIAIOMINE OPraHUYECKOE BEIIECTBO U IOJIHOCTHIO
pasjaralpmue €ero J0 MHUHEpPAIbHbIX COCIMHEHMH, Ha3bIBAKOTCS 3). Onm
MPEACTABICHBI BUAAMHU, OTHOCSIIIUMUCS K 4). Opranusmbl, KOTOpbIE TOTPEOJISIOT
MHUHEpaJIbHbIE COEJUHEHUS M, WUCIOJb3ys BHEUIHIOI HEPrUI0, CUHTE3UPYIOT OpraHU4YecKue
BEILIECTBA, HA3BIBAIOTCSA 5). OHu 1mpexncraBieHbl B OCHOBHOM BHJaMH,
OTHOCSILMMHUCSA K 6) mupy.

3. IlogOepure K KaxkJIOMy OpraHu3My Ha pUCyHKe 1, K Kakoil (pyHKUHMOHAJIBHOM IpyIIe
(uu TpyIIaM) 3KOCUCTEMBI OH OTHOCHUTCSL.

Pucynok 1
4. Tlokaxxute CTpesKaMH MHILEBHIE CBA3M MEXIY M300paKEHHBIMU Ha PUCYHKE 2 BUJIAMHU
YKUBOTHBIX U PACTEHUI OMOIIEHO3a TYH]IPHI.
Boinummre (10 puCyHKY) BUJIbI, OTHOCSIIIMECS K:
a) MpOoJyLEHTaM
0) KOHCYMEHTaM IePBOro MopsIKa
B) KOHCYMEHTaM BTOPOTO MJIM TPETHETO MOpsIKa



Pucynox

5. BpinmuiuTe Ha3BaHUS JKUBOTHBIX, KOTOPBIX MOYKHO OTHECTHM K KOHCYMEHTaM IEpBOIO
HopsiKa:

Kopogsa, neB, am&0a, mayk, BOJIK, 3asil, MBIIIb, 3€JICHBIH Ky3HEUHK, SICTPEO, T'YCh, JIUCHIIA,
IIyKa, aHTUJIONA, TaJfoKa, CTEMHas 4epernaxa, BUHOIPaJHas YIUTKA, AeIb(QHUH, KOJOPaICKU
KYK, ObIYMI IIeTIeHb, T'YCEHHIIA KAaIyCTHON OeNsIHKH, Oelblii MeIBenb, Mmuelsia, KPOBOCOCYIIUI
KOMap, CTpeKo3a, si0J0HeBast MII0J0KOPKa, TiIsl, cepast aKyJa.

6. BcraBbTe mpormyiieHHbIE CI0BA.
Psanpl, B KOTOpPBIX KaXKIbIM HPEABIAYIINNA OPraHU3M CIYKUT IHIIEH ITOCIEAYIOIEMY,
Ha3bIBaIOT 1). OTnenpHBIC 3BEHbS IIETICH MUTAHUS HA3bIBAIOT 2).

7. TlokaxxuTe CTpelIKaMu MUIIEBbIE CBSI3U MEXAYy M300paKEHHBIMU Ha PUCYHKE 3 BHJIaMU
JKUBOTHBIX U PACTEHUIN OMOIIEHO3a CTETIH.

Boinmummmre (10 pUCYHKY) BUJIbI, OTHOCSIIIIHECS K:

a) mpojyleHTam; 0) KOHCYMEHTaM MEPBOTO U BTOPOTO MOPSAKA.

Pucynok 3



INPAKTUYECKOE 3AHATHUE Ne2
«lemorpaduueckas ctpykrypa nonyssiuii. OCHOBHbIE 3aKOHOMEPHOCTH POCTA MOMYIISLIUAN»
MeTtoauyeckue yKasaHus

B skxu3HH J1H000T0 KUBOTO CYIIECTBA OOJBIIYIO POJIb UTPAFOT OTHOILIEHHUS C IPYTHMHA
NPEJCTaBUTENSIMU COOCTBEHHOTO BU1a. OTHOIICHHS 3TH OCYIIECTBISIOTCS B HONYAAYUAX.
«[Tomymnrocy Mo-naTblHA — «HAPO», © B TOYHOM TIEPEBOJIC CIIOBO IIOMYJISIIHS) O3HAYaeT
HaceJeHue Buaa Ha Kakoi-nmuoo teppuropuu. [lo onpenenenuro C.C. llBapua, nonyrayus — 3to
aJIeMEHTapHast TPYMIUPOBKA OPraHU3MOB ONPECIICHHOTO BUIa, 00J1a/1atomiasi BCeMU
HEOOXOUMBIMU YCIOBHUSMU JIJISl TIOJIICPYKAHUS CBOSH YHCICHHOCTH HEO003PUMO IITUTEIHLHOE
BpPEMsI B TIOCTOSIHHO MEHSFOIIUXCSI YCIIOBHSIX CPEJIbI.

CooTHomeHne oco0eil pa3HOro MoJa WM Pa3HOTO BO3pacTa — IMOKA3aTEeNN CHMPYKMYpbl
nonynayuu. CTpyKTypa — 3TO COOTHOIIIEHUE YacTel B J1t000i cucreme. [lomynsnuu MOKHO
CpaBHUBATh U IO PACIIPEEIICHIIO 0COOEH B MTPOCTPAHCTBE, T. €. IO UX MPOCTPAHCTBEHHON
CTPYKTYpE, H 10 JIPYTUM Mpu3HaKam. Bece 3T npusHaku — KoimvecTBeHHbIe. Clie10BaTebHO,
MOMYJISIIIAK XapaKTSPU3YIOTCS TIPEXKIC BCETO KOJTMYCCTBEHHBIMHE ITOKa3aTeasamMu. Bens
HaOJIFOICHUS 32 OT/ICIBHBIMY MOMYJIALUSAMHI, HEOOXOAUMO YMETh YYUTHIBATh U PACCUUTHIBATH,
OIICHUBATh U IPOTHO3UPOBATH UX YHCICHHOCTD.

Ornucanue MoJx0BOTO M BO3PACTHOTO COCTaBa MOMYJISAINI Ha3bIBAIOT demozpadghueti
(«memMoc» — HapoJ, HaceleHue, «rpado» — MHIILY, OITUCHIBALO).

AHaJIu3 BO3pacTHOIO U MOJIOBOT'O COCTaBa MOMYJISIUNA — HEOOXOIMMOE YCIOBHE ISt
MIPOTHO3a YUCIICHHOCTH T€X BHJIOB, KOTOPBIE MBI UCTIOIB3YEeM B TUKOH TIPUPOIE, PA3BOIMM HITH C
KOTOPBIMU OOpeMCS B CETbCKOM U JIECHOM XO3SIUCTBE, B PHIOHOM MPOMBICIIE, B OMOIOTHYECKHUX
TEXHOJIOTHSIX.

AHanu3 BO3pacTHOM CTPYKTYpPHI MOMYJSIINIA YeI0BeKa — HACEJIICHUS TOPOJIOB, MOCENKOB,
JIEpEeBEHb — KpalHe HEOOXOAMM, TTIOTOMY UTO C 3TUM CBSI3aHO TUTAHUPOBAHHUE CTPOUTEIIHCTBA
IIKOJI, IETCKUX CaJI0B, OOJBHMUII, JOMOB JJISl IPECTAPEIbIX U IPYTHX COLMATBHBIX YUPEKACHUN,
a TaKKe pacyeT pabOoYnX MECT M COCTABJICHHE OOIIUX MMEPCIICKTUB PAa3BUTHSI JAHHOTO paiioHa.

Konmponvhoe 3adanue
1. HawepruTe mnupaMuaBsl BO3PACTOB IO MPHBEACHHBIM HIDKE JaHHBIM. CpaBHUTE
BO3PACTHYIO CTPYKTYpPY MOMYJISIIHM Tpecku B bapeHiieBom Mope 1o BbUIOBY pbIO B KoHIle 1950-x
u koHue 1980-x rr. CnenaiiTe BEIBOJ O COCTOSIHHH MOIYJISIITUU B TOT W IPYTOil TIEPUOIBI.

Bospact pri6 B roziax VY IJ10B TPECKH B MITH. 9K3EMIUISIPOB
50-e rojbl 80-¢ rojbl
Or3 o6 42 246
Or6 1o 11 179 134
Ot 11 go 16 37 1
Ot 16 g0 20 2 0
2. Ha ogHOM W3 yYacTKOB pAacTeHHS KOPMOBOTO 3Jlaka — TIOJICBUIIBI TOHKOH —

pacrpeeNsIich M0 BO3PACTHOMY COCTOSTHHIO CJIEIYIOIUM 00pa3oM: MPOPOCTKH —73, MOJIOAbIE —
9, B3pocakie ioaoHocAmue — 16, crapeie — 2. Yepes dyeTbipe roja BO3pacTHON COCTaB MOJEBUIILI
Ha 3TOM ke ydacTtke Obul coorBercTBeHHO 0, 3, 30, 60. Haueptute mupamuisl BO3pacToB U
c/emnaiiTe BbIBOJ O TOM, KaK M3MEHWJIACh TOMYJISALHUS 32 3TOT NEPUOS.

3. B HmxHeMm TeueHuu peku JIeHbI caMKi OceTpa MPHUCTYNAIOT K pa3MHOXKEHHIO B 12-14
neT nipu cpennei nimuHe tena 70 cm. HambGonee crapeie ocobu moxuBaroT a0 50 yer, Bec ux —
okoiio 13 xr. Ha pexe Annman camMKku oceTpa HauMHaIOT MeTaTh UKkpy B 10-12 ner npu cpennei
mmHe Tena 58 cM. CambiM crapeiM ocoOsm He Oonee 21 roma. IIpombicimoBas mepa, T.e.
MUHHMAaJIBHBIN pa3Mep ocoOei, pa3peleHHbIX K OTJIOBY, cocTaBisieT 62 cM. UTto mpousoner ¢
NIAHCKOM W JICHCKOW MOMYJSUUSIMU OceTpa 4depe3 15 ner, eciu B pe3ysbTaTe MHTEHCUBHOM
100bIYM OYAYT BBUIABIMBATH BCE OCOOM, KPYITHEE 3TUX Pa3MepoB?
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OcHOBHBIE 3aKOHOMEPHOCTH POCTA MOMYJIAIMIA
PaccMoTpuM ocHOBHBIE, Han0oJIee YacTO UCIOIb3yEeMBble AJIsl ONIMCAHUS POCTA MOMYJISALUI
3aKOHOMEPHOCTH, KAKOBBIMH SIBJISIFOTCSI TUTIEPOOIMUYECKast, SKCIIOHEHIIMANIbHAS, J-00pa3Has 1
JorucTUyeckas (S-oopasHas).
1. TI'mnepOoamueckmii poctr. B 3TOM ciyyae nuHaMuKa MONYJISALUU ONMCHIBAETCS
YPaBHEHHEM

dn/dt = an?,
H €TI0 pCHICHUC UMECT BHU/]
In=a( —t), (1)
nJIn
n=1/a(t —t),

r7e N — YUCICHHOCTh MOMYJIISALNH,

t" - MOMEHT BPEMEHH, IIPH KOTOPOM YHCICHHOCTE TIOMYJISIHH CTAHOBHTCS PABHON OECKOHEUHO
0OJIBIION BEIUYUHE;

@ — KOHCTaHTA.

l'umepbonnyeckuii poCcT  OMHMCHIBAET  B3PBIBOMOJOOHOE  yBETUYCHUE YHCTICHHOCTH
HapojoHaceneHnus. [lapamerpsl runepOoIMYecKOi KpUBOK U OCOOEHHO MHTEpECHas BeIUurHa t
MOTYT OBITH OMPEJENICHbI C MOMOIIBIO JIMHEHHOTrO COOTHOIIeHHs (1) MO JaHHBIM O XOJe pocTa
YHCICHHOCTH TOMYJISIIMA METOAOM HAUMEHBIINX KBaIPATOB UK rPpa)uIEeCKH.

2. DKCNOHEHUHAJBHBIH PpOCT. YpaBHEHHE, OIUCHIBAIOIIEC W3MEHEHHE YHCIEHHOCTU
MOMYJISILIUY, B TOM CIy4ae UMEET BU

dn/dt=rn,
€ro peuieHue
n=neexp (rn), 2
W
Inn=Inny+rt, 3)
371eChb I' - OMOTHYECKUN OTEHLMAN MOMYJISIUH; Ng - HadallbHasl YMCIEHHOCTb.

JUI SKCIOHEHLMAIBbHO PAcTyUIEH MOMYISIIMKM BaXKHOW XapaKTEPUCTUKOHN SBIIETCS BpeMs
YABOCHUS €€ YMCIEHHOCTH — T .

T=In2/r, 4)

C yuerom (4) BelpaskeHue (2) MpUHIMAET BH]T

n=n,- 2" (5)
rae t/T — yncino ynBoeHui YMCIeHHOCTH TOMYJISIUH, TIPOU3O0IIe/IIIee 3a Bpems .

[TapameTppl KCIOHEHUMAIBHON KPUBOHM JIETKO OMNPEAENAIOTCS C MOMOUIBIO JIMHEHHOIO
cooTHoteHus (3) rpaduuecku WK ¢ MOMOIIBIO METO/1a HAUMEHBIIINX KBAJAPaTOB.

IIpouecc skcITyaTauy SKCIIOHEHIIMAIBHO PACTYLIEH MOMYJIALMNA ONUCHIBAETCS BBEIEHUEM
B YpaBHEHHE POCTa MOKa3aTels "MpoMbICIOBON cMepTHOCTH" — K,

dn/dt = (r — k) n;
n =ngexp ((r—k) t). (6)

B 3aBUCHMMOCTH OT COOTHOIIIEHUS OMOTUYECKOTO MOTEHIIMANA M MIPOMBICIIOBOH CMEPTHOCTH
pa3anyaoT TPU OCHOBHBIX PEKMMa KCIUTyaTalluy MOMYJISUUN: MASIIUNA, CTAlMOHAPHBIA U Ha
YHUUTOKEHHUE.

3. Poct ¢ orpaHuyeHueM WM j-o0pa3Hblii. B 3ToM ciiyyae ypaBHEHHE, ONUCHIBAIOIIEE
pOCT, UMEET CIIEYIOIIMNI BUJT

dn/dt =r (K—-n), (7)
€ro peuicHue
n=K-(K-ng)exp (- r (t—to)),
rae K — MakcumanabHO BO3MOXKHASL YUCICHHOCTD TOMYJISIIAY, T.€. EMKOCTh Cpeibl OOUTaHHUS.

W3 mocneaHero BbIpaK€HUs JIETKO MOJIYYUTh CJEAYyIOIIee JMHEHHOe peKyppeHTHOE
COOTHOLIEHUE MEXY COCETHUMU 3HAUEHUSAMHU YMCIEHHOCTH MOMYJISALUHU, OTCTOSIIMMHU APYT OT
Jpyra BO BpeMEHH Ha BenuuuHy dt

n, =An; + B, (8)
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rae A = exp (-rdt), B = K (1 — exp (-rdt)).
Orcrozia JIerKO ONpeeIuTh MapaMeTpsl j-00pa3Hoil KpUBOH
r =-InA/dt, K=B/(1-A). 9)

Takum oOpa3oM, OMOTHYECKMH NOTEHIMAT U €MKOCTb CpeAbl OOMTaHUS NI MOMYJIALUHY,
pacTymieil mo THIY pocTa C OrpaHHYE€HHEM, MOTYT OBITh ONpEeIeNeHbl M0 JaHHBIM O &
YHMCJIEHHOCTH B CMEXXHBIE PABHOOTCTOSIIIKE APYT OT APYra MOMEHTHI BDEMEHH.

4. JlorucTtu4eckuii, MM S-00pa3HbIii pocT. B 3TOM ciiydyae ypaBHEHHE, ONHCBHIBAIOLIEE
pOCT, UMEET BUJ

dn/dt =r n (1 —n/K), (10)
€ro peuIcHue
n=K/(1+ (K/ng— 1) exp (-rt)).

W3 mnocnenHero BbIpaXXEHHMS HAXOAWUTCS aHajoruyHoe (8) JMHEHHOE pPEKYppeHTHOE
COOTHOILIEHHE, HO U BEJIWYHH, OOPATHBIX YMCICHHOCTSIM IMOMYISLIUNA B CMEKHBIE MOMEHTHI
BpEMEHU

1/n; = A (1/n;) + B, (11)
rae A =exp (-r dt), B =(1-A)/K.

C momompro BelpakeHHst (11) Mo AaHHBIM O YHCICHHOCTH IIOMYJISIHUU B CMEXKHBIC
PaBHOOTCTOALIME MOMEHTBI BPEMEHH MOT'YT OBbITh OIpeseseHbl e€ OMOTHYECKHH MOTeHUual u
€MKOCTh Cpe/Ibl OOMTAHMS.

BakHpIM BapHaHTOM JIOTMCTHYECKOTO 3aKOHA pOCTa SBISIETCA TOT, B KOTOPOM SIBHO
YUYUTBIBAECTCS 3aBUCUMOCTh CKOPOCTH POCTa NOMYJISALUNA OT BPEMEHHU

dn/dt = (r/t) n (1 — n/K), (12)
€ro peILICHHE
n=K/(1+ (K/ng— 1) exp (- rint)).

OneHka nmapamMeTpoB JIOTUCTHYECKOTO 3aKOHA B ATOM CJIydae MOXET OBbITh OCYIIECTBIIEHA C
MOMOILBIO COOTHOIIEHUS Tuna (11) uiau qpyrum crenuanbHbIM METOIOM.

Jloructuueckas kpuas tumna (12) ocoOeHHO XOpPOIIO MPUroAHA JUIsl ONUCAHUS MPOIIECCOB
X0Jla pOCTa JPEBOCTOEB I10 3a1acy, BBICOTE U JUAMETPY.

Konmponvhoe 3adanue.

1. [To naHHBIM O YMCIEHHOCTH MHUPOBOTO HAapOJOHACENeHHs, MPUBEIEHHBIM B Tabmule 1,
MIOCTPOUTDH TUIEPOOTUUECKYIO KPUBYIO, ONKUCHIBAIOLIYIO 3TOT POCT.

Tabnuua 1 - YnucneHHOCTs MUPOBOTO HAPOJOHACETCHHS

Ton o u.o. 1000 1200 1400 1500 1600
M. yen. 200 300 350 380 450 480
Ton 1700 1800 1850 1900 1910 1920
M. yen. 550 880 1200 1600 1700 1840
Tox 1930 1940 1950 1960 1970 1980
MiH. yen. 2000 2260 2500 3000 3630 4380
Tox 1999 2006
MoH. gen. 6000 6500

2. OmpenenuTs BpeMs, 3a KOTOPOE MOTOMCTBO OJHON OakTepuu, pa3MHOKAIOMIEHCS
nenenueM u Becom 1072 I, JOCTUTHET Beca 3€eMHOro Iiapa — 10%® I, €CIH OOHO [ICIICHUC
MPOUCXOJIUT C HHTEPBAJIOM B 20 MUH.

3. Tlomynsuus 3KCIUTyaTUPyeTCs B peKMME Ha yHHUTOKeHue. OnpenenuTs Bpems, 3a
KOTOPO€ YMCIIEHHOCTh MOMYJSIMK cokpaTtutes 10 10% oT nepBoHavaibHOU (Tabnuima 2)

Tabnuia 2 — BapuanTtsl 3aganus

BapuanTsl No r k
1 1000 1,0 1.3
2 860 0,8 1.0
3 10000 1.2 5.6
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BapuanTs! No r k
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

IMPAKTUYECKOE 3AHATHUE Ne3
«BozneiicTBre 3xoi0rnueckux (hakTopoB Ha JKMBbIE OpraHu3Mbl. OnpeeseHrne 30Hb1
ONTUMYMa

Teoperuyeckue cBeJeHHS:

OKOJIIOTHUECKUMH  (pakTOpamMu SIBIISIIOTCS 3JIEMEHTHI Cpellbl, CHOCOOHBIE OKa3bIBaTh MPSIMOC
BIMSHUE HA JKUBBIE OPraHU3Mbl (XOTS OBl HAa NPOTSHKEHWHM OAHOM W3 (a3 MX HHIUBHUIYAIbHOTO
Pa3BUTHS), WM YCIOBHSI CPe/ibl, HA KOTOPBIE OPraHW3M OTBEUYACT MPUCIOCOOUTENBHBIMU PEAKIHIMHU.

B ocHOBe B3aMMOJAEHCTBHSI OPraHM3MOB W OKpYKalOlled HMX CpeAbl HAXONATCS HPUYMHHO-
ciencTBeHHbIe cBs3u. OpraHn3M NoxydaeT HHGOPMALUIO U3 OKpPY’Kalollel cpesbl B BUAE ONPEACICHHBIX
CHUTHAJIOB, UMEIOIINX MAaTEPUANIbHYIO IPUPOAY, U pearupyeT Ha 3T CUTHAJIbI.

XKuBoit opraHu3M B TNPHPOAHBIX YCIOBUSAX OIHOBPEMEHHO TIOABEPracTcs BO3ACHCTBHIO
OMOTHYECKHNX B a0MOTHYECKUX (DAaKTOPOB, TPeOYEeMBIX eMy B OIpeNelIeHHBIX KommdyecTBax (no3ax). Taxk,
pacTeHus HyKIAIOTCS B OOJNBITUX KOJIMYECTBAaX BIIATH, MUTATENHHBIX BElIecTB (a30Ta, hocdopa, Kamms).
TpeboBaHus K ApPYruM BelecTBaM, HampuMep, 00py WJIM MOJIUOJIEHY, OTNPENENSIOTCS HUYTOXHBIMU
KoJIn4ecTBaMH. TeM He MeHee, HEJOCTATOK WMJIM OTCYTCTBHE JIIOOOTO BellecTBa (Kak Makpo - TaK H
MHUKPO3JIEMEHTa) OTPULATEIbHO CKa3bIBACTCS HA COCTOSHUM OpPraHM3Ma, JaKe €CIM BCE OCTaJbHbIE
NPUCYTCTBYIOT B TpeOYyeMbIX KOJUUECTBAX.

B cooTBeTcTBUM ¢ 3aKOHOM MUHHMYMa, YCTAHOBIIEHHBIM HeMelKuM yueHbiM FO. JInbuxom, poct
pacTeHHi OrpaHHMYMBAETCSI IEMEHTOM, TpeOyeMass KOHLEHTpaLuusl KOToporo MuHuMaibHa. 0. JInbux
OTIpeJIeJINII, YTO Pa3BUTHE PACTEHHS WM €r0 COCTOSHHUE 3aBUCAT HE OT T€X XMMHUYECKUX 3JIEMEHTOB (MM
BEIIECTB), KOTOPBIE TIPUCYTCTBYIOT B MTOYBE B JIOCTATOYHBIX KOJHYECTBAX, & OT TE€X, KOTOPHIX HE XBATAET.
3akoH MUHUMYMa (OPMYIUPYETCs CIEAYIONIMM 00pa3oM: 6eyecmeom, NPUCYmMCmEyioumum 8 MUHUMyme,
VAPABAACCA YPOICAl, ONPEOeiemcst e20 GeIUUUHA U CMAOULLHOCb 60 8PEMEHI.

BriocnencTBim 3aKOH MHHUMYyMa CTall TPAaKTOBAaTbCs OoJiee MIMPOKO, W B HACTOSIICE BPEMsI
MOSIBUWIOCH TIOHSTHE "MUMUTHPYIOMKH (akTop". DKONIOTHUYeCKUH (aKTop SBISETCS JTHUMUTHPYIOUINM,
€ClIM OH OTCYTCTBYET, HaXOAMTCS HIDKE KPHUTHYECKOTO YPOBHS WM TNPEBOCXOIUT MAaKCHUMAaJIbHBIA
ypoBeHb. llonarue "nmumutupyromuili pakrop" NPUMEHHMO HE TOJBKO K HEOOXOOUMBIM IJISl >KU3HH
OpraHu3MOB dJIEMEHTaM, Kak cuuTan JIMOWX, HO ¥ KO BCEM JKOJOTHYECKUM 3JIeMEHTaM U YCIOBHSIM,
NpUYEeM 3TO B PaBHOH Mepe OTHOCUTCA KaK K MX BEPXHHUM, TaK U HIKHUM mpenenam. Tak, y KaxIoro
JKUBOTO OpraHu3Ma B OTHOIICHHUHM PAa3IMYHBIX 3KOJIOTHYECKUX (PAKTOPOB CYLIECCTBYIOT Hpe/ebl
BBIHOCJIMBOCTH, MEXIY KOTOPHIMH HAXOJUTCS 30HA TOJEPAHTHOCTU. ToJIEepaHTHOCTH - CIIOCOOHOCTH
’KMBOTO OpPraHU3Ma MEePEeHOCUTh OTKIOHEHHS YKOJIOTHUECKUX (PaKTOPOB OT ONTUMAJIBHBIX 3HAYEHHUH. ITO
nonsitie ucrnonszosan B. Illendopn B popMynupoBke 3aKOHA BHIHOCIMBOCTH (3aKOHA TOJIEPAHTHOCTH):
000U JHCUBOLL Op2AHUIM UMeem onpedeieHHble, IB0IOYUOHHO YHACAeO08AHHbIe BEePXHUL U HUINCHUL
npeodenvl yCmouiusocmu (MoaepanmHoCimi) K 6030eticmeuio 1106020 9K0102U1ecKo20 hakmopa.

Ecmu  u300pasute rpaduueckd 3aBUCHUMOCTh JKM3HEHHOW aKTHBHOCTH OpraHu3Ma OT
WHTEHCUBHOCTHU BO3JCHCTBHS OJJHOTO KOJIOTMYECKOro (hakTopa, TO MOIYUUTCS KpUBas, HATOMUHAIOLIAS
KpUBYIO HOpMaJIbHOTO pactpenenenus [aycca (puc. 1).

JKuBble opraHu3Mbl MO OTHOIIEHHIO K BO3AEHCTBHIO SKOJIOTHUECKUX (AKTOPOB AENATCA Ha
9BPUOMOHTOB ¥ CTEHOOHMOHTOB. JBPHUOMOHTBI HMEIOT IIMPOKUI [AWamna3oH TOJNEPAHTHOCTH IO
OTHOILICHHIO K BO3JCHCTBHIO KAKOT'O-THOO HKOJIOTUYECKOTO (hakTopa, CTEHOOMOHTHI - y3KHH IHana3oH
TOJIEPAaHTHOCTH.
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XKu3HeHHas akTMBHOCTH Ooprasusma

|
30Ha TOJIePaHTHOCTH ‘
T gAvan g g

S e

3ona ontuMyma

»
»

HHTEeHCHBHOCTS BO3NEHCTBHS SK0JIOTHIECKoro (akropa

Puc. 1. 3aBucuMOCTb )KM3HEHHOM aKTUBHOCTH OpraHU3Ma
OT UHTEHCUBHOCTH BO3JEHCTBHSI SKOJIOTMUECKOT0 (akTopa

MeToauuecKkue YKazanus.

[IpakTHueckoe 3aHATHE NO STOM TeMe MpPEeAyCMaTPUBACT BBINOJHEHUE 3aJaHUl C LEJIbIO

YCBOCHHA CTYACHTaAaMU OCHOBHBIX OSKOJOI'MYECKUX SaKOHOMepHOCTeﬁ,

3HAKOMCTBO H OCBOCHHC

MOHATUHHOTO anmapaTa JaHHON TEMaTHKH (3KOJOTHYECKHE (aKTOPhI, KJIACCU(UKAIUS OPraHU3MOB IO
OTHOIICHUIO K (haKTopaM, OIpe/ieieHre 30H OIITHMYMa).

JI7Ist yCTIeITHOTO YCBOCHHMS CTYICHTAaMH JaHHOM TEMBI IPEUIAraroTcsl pa3iIndHbIe 3a1aHHs, B TOM
qyClie cofeprkalye rpadhuueckuii MaTepuail.

3aganus AJ15 BBINOJHEHHUS

1. HazoBuTe KOHKpeTHBIE (aKTOPHI CPEIbl, KOTOPbIE MOYKHO OTHECTH K aOHOTHYECKUM, OMOTHUECKIM
WM aHTPOTIOTeHHBIM. 3aroTHUTE Ta0JIUILY:

DakTopsl Cpepl

IIpuponusie

Abuornueckue

AHTpOTIOTeHHBIE
buornueckue

2. COG,I[I/IHI/ITe CTPCJIKaAMU IMMOHATUA U COOTBCTCTBYIOIINEC UM OIIPCCIICHU.

Tuibel B3aMMOOTHOILIEHUHN

Omnpenenenus

MyTtyanu3m (cuMO103)

BzaumoseiicTBre ocobeli IByX BUOB, ITPU KOTOPOM JJIsi OJTHUX MOCJICICTBHUS
OTpUIATENbHBI, & U1 IPYTUX HEUTPaJIbHBI.

XHITHUYECTBO Oco0u 0THOTO BUIa HCTIOJIB3YIOT OCTATKH IMUIIH 0CO0EH Ipyroro BUA.
Tapasitism CoBMecTHOE B3aMOBBITOIHOE COCYIIIECTBOBaHUE 0CO0el ABYX Min OoJee
BUJIOB
Kommencammsm Oco0u 0fHOT0 BUA MPEIOCTABIIAIOT YOSKHIIA 0COOSM IPYroro BUjia, U 3TO HE
(Hax1eOHUYECTBO) MIPUHOCHUT XO3SIMHY HH BpeJia, HU MOJIB3HI.
Kommencanuzm CoBMecTHOe oOuTaHue ocodeli ABYX BHJIOB, HEMTOCPEICTBEHHO HE
(KBapTHPaAHTCTBO) B3aMMOJICHCTBYIOIINX MEXKIY COOOH.
Oco06u 0THOTO WM HECKOJNBKUX BHIOB CO CXOAHBIMU TOTPEOHOCTSIMU
AMeHcanm3m COCYIIECTBYIOT IPH OTPAHUYEHHBIX PECYPCax, YTO MPUBOAUT K CHUKCHUIO
JKU3HEHHBIX ITOKa3aTeNnel B3auMOICHCTBYIOIIUX 0CO0ECH.
KoHkypeHs OpHu opraHU3Mbl OJIYYarOT OT IPYTHX HEOOXO0IMMbIC ITUTATEIbHBIC BEIICCTRA
¥ MECTO IIOCTOSIHHOTO WJI BPEMEHHOTO OOMTAHHS.
Hetitpanusm Oco0u 0THOTO BHJIA MOSNAI0T 0CO0CH APYroro Wik TOTO KE BUJIA.

3. B3aumoeiicTBre ABYX OpraHM3MOB TEOPETHUCCKH MOYKHO MTPEICTABUTh B BU/C MAPHBIX KOMOMHALIUI

n n

cuMBOJIOB "+,

u "0", roe "+" 0003HaYaET yIMydIlIeHUE MTOJIOKECHUS TSl OPraHu3MOB, "—"' — ero
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XYIIIEHUE U — OTCYTCTBHE 3HAYUMBIX U3MEHEHHUN IIPU B3aUMOIECHCTBUH. TaBbTE HAIIPOTUB
edue u "0" — oTCyTCTBHE 3HA 3MEHE 3anMOJIEHC ITocTaBbTe HAPO
MPE/NIOKEHHBIX TUIIOB OMOTUYECKUX B3aUMOJICHCTBUI COOTBETCTBYIOIIYIO APy CUMBOJIOB.

XULIHUYECTBO
CHUMBHO3
[TAPA3UTU3M
KOHKYPEHIIS
HEWTPAJIN3M
HAXJIEBHUYECTBO
KBAPTUPAHTCTBO
AMEHCAJIM3M

4. Tlepen Bamu rpaduik 3aBUCMMOCTH YUCIICHHOCTH JKYKa CEMHTOYCYHON 00Kbel KOPOBKU OT
TEeMIIepaTyphl OKPY>KAIOIIeH Cpebl.
A
110
100}
90
80
701
60+
S0
40}
30}
20}
10

YucnenHocTs (0cobm)

45 50 ¢, oC

Vkaxure:

a) TeMIIEpaTypy, ONTUMAIIBHYIO JJISl 3TOr0 HACEKOMOTO;
0) nuama3oH TeMIeparypbl 30HbI ONTUMYMa;

B) IMaIa30H TEMIIEPATyphl 30HBI IECCUMYMa;

T') IB€ KPUTHYECKUE TOUKH,

1) IpeIeTbl BHIHOCIMBOCTH BUJA.

6. Ha puc. n300paxxeHbl 3J1eMEHTBI SKOJOTMUECKUX HUII IEPEBHEB B IByXMEPHOM IPOCTPAHCTBE.
Ha cxeme noka3aHbl rpaHHIIbI TOJIEPAHTHOCTH JIEPEBHEB IO OTHOLIEHMIO K IBYM (haKTOpaM:
6orarcTBy (MJI0JOPOJHIO) U BIAXHOCTH (YBIaXKHEHHOCTH) MouBkl. [Ipennonaraercs, 4To
KJIMMaTH4ecKHue (DakTopbl B JAHHOM 3KOJIOTUYECKON HUIIIE OAMHAKOBBI JJISl BCEX JIEPEBHEB.

Scens
v
.
l Kﬂeﬂ =1 >
v ’ .
2 .| |
a -
E I
§ H .
g Ay
I l I
B
L epesa - i
. .
1 Cocnal
A B B r hit E X

BiraxuocTs no4Bs!

Puc. 30HBI TOJIEPAHTHOCTH HEKOTOPBIX BUIOB JEPEBHEB

Ha cxeme ncnonb30BaHsbl cleayromue 0003Ha4eHuUs:
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1) crymeneit mkansl 6oraTcTBa (MI010poaus) mouB: | - oueHb OenHbIe (BepXOBbIe TOP(sHBIC
6osota); |l - 6equbie (cyxue sryra, cocHoBbie 00pbl); |11 - HEOoraThIe (€710BBIC U CMEIIIAHHBIE
neca, nyra); IV - GoraTteie (HU3WHHBIC JTyTa U 00J0Ta, 1yOpaBsl); V - oueHb Oorarteie (CTenH,
MOJIYITYCTBIHU, ITyCTHIHU);

2) cTyneHel mKajbl BIaXHOCTH (YBIaXKHEHH ) IOYB: A - O4eHb CyXHe MOYBHI, /[ - U30BITOUHO
yBIIa)KHEHHBIE NTOUBHI, b - cyxue noussl, E - 00BogHeHHBIE TOUBHI, B - cpeHeyBIaKHEHHbBIE
nouBsl, JK - Boga (BogHas cpena), I' - yMepeHHO BiIa)KHBIE TTOYBHI.

[Tpoananus3upyiite cxemy U OTBEThTE Ha CIEAYIOLIUE BOIIPOCHIL:

- Kakue u3 3Tux 1epeBbeB MOXKHO CUUTATh IBPUOMOHTAMH, a KAKHE CTEHOOMOHTaMH (110
Kaxsomy dakropy)?

- Kakoe gepeBo MOXKET CIIyKUTh TTOKa3zaresieM (MHIUKATOPOM) BHICOKOM BIaKHOCTHU
MECTOOOUTaHUs, a KaKoe - [ToKazareraeM 0oraThix Mo4YB?

- Kakue u3 3TuX nepeBbeB MOTYT 00pa30BBIBATh CMEIIAHHBIC HACAKICHUS U3 TPEX-4EThIPEX
BUIOB?

- MOXHO JI1 CKa3aTh, YTO CMEIIAHHBIC HACAKACHUS MOTYT OBITh O0JIee TOYHBIM MTOKa3aTeIeM
(MHIMKAaTOPOM) YCIIOBUH CpeJibl, YeM KaXKI0€e AePEBO B OTACIbHOCTH?

INPAKTUYECKOE 3AHATHUE Ne4
«OLeHKa KauecTBa OKPY KaroIIeH CpeIbl»

MeToauuecKkue YKazanus.

OneHka KayecTBa OKpPYXKAIOWIEH Cpenbl OCyHIecTBISeTCs AU PEepeHIIMPOBAHHO 10
CJIEYIOIIMM HANpaBJiICHHUSIM: KaueCTBO BO3AYyUIHOTo OacceliHa, BOAHOTO OacceiiHa, MOYBEHHOTO
CII0s1, MPOAYKTOB MUTAHUSA U JP.

OneHka KauyecTBa 6030VWwiHOU Cpedbl OCYIIECTBISIETCS Ha OCHOBE CIIEAYIOIIMX
HOpPMaTHBOB.

1. IlpenensHO HOMyCTHMash KOHIIEHTpPALMs BPEAHOTO BELIECTBA B BO3JyXe paboueil 30HBbI
(IAK, 5), mr/n’. [Ipu exxenqHeBHOM BOCbMHUYAcOBOM padoTe (KpOME BBIXOJHBIX JHEH) WM Hpu
JPyroil mpoJ0JDKUTEIBLHOCTH paboyero AHs, HO He Oojee 41 4 B HeAeNO, 3Ta KOHIEHTpalus B
TE€YEHHE BCEro paboyero JHS He JOJKHA BBI3bIBATH 3a00JI€BaHUM MM OTKIOHEHUI B COCTOSHUU
3/10pOBbsI, KOTOPbIE MOKHO OOHApyKUTh COBPEMEHHBIMH METOJaMM HCCIIEIOBAaHUM B mpolecce
paboThI UM B OTAAJIEHHBIE CPOKU KU3ZHU YETIOBEKA.

2. IlpenenpHo nomycTHMas MaKCHUMallbHas pa3oBas KOHIEHTPALUS 3arps3HSAIOLIETO
BEIlleCTBA B Bo3ayxe HaceneHHbIX MecT (IIJIK, ), M/, [Tpu Babixanuu B TeueHue 30 MUH 3Ta
KOHIIGHTpPALUsl HE JOJDKHA BBI3BIBATH PE(IEKTOPHBIX (B TOM YHCIE CYyOCEHCOPHBIX) peakuuil B
opranusme uenoBeka ([Ipunoxenue 1).

3. IlpemenpHO nmomycTuMas cpenHe 3y'rquaﬂ KOHLIEHTpAallUsl BPEIHOTO BEIIECTBA B
Bo3nyxe HacenmeHHbIX MmecT (I1[IK..), Mr/m°, KoTOopas HE HOMKHA BBI3bIBATH OTKJIOHEHHH B
COCTOSIHUU 310POBbsI HACTOSAILIETO U nocnezlyfomnx IIOKOJIEHUH TIPU HEONPEJEIIEHHO JOJIOM (B
TEeUEHUE HECKOIbKHX JieT) Babixanuu ([Ipunoxenne 1).

4. BpeMeHHO JomycTHMasi KOHIEHTpalus (OpUEeHTHPOBOYHBIM Oe30macHbIl ypOBEHb
BOS)I@I/ICTBI/ISI) 3arpsA3HAIONIETO BEIIecTBa B Bo3myxe paboueit 3ombl (BJK,, mm OBYB,,),
mr/M°. UHCIIOBbIE 3HAYEHHS STOTO TMOKA3aTeNs JUis Pa3IMYHBIX BEILECTB ONPEIEISIOTCS
pacueTHbIM MTyTEM U ACUCTBYIOT B T€UEHHUE JIBYX JIET.

5. BpemenHo pomycTUMas KOHILIEHTpanus (OPHEHTHUPOBOYHBIN Oe30MacHbIl ypOBEHb
BO3JICHCTBUS) BpeaHoro BemecTBa B armocdepe (BIK,:), mr/v®, pasmMep KOTOpoOit
YCTAHABJIMBAETCS PACYETHBIM IIyTEM U JIEHCTBYET B TEUEHHE TpEX JIET.

6. [IpenenpHO AOMYCTUMBIN BBIOpOC 3arpsi3HsAomux BemecTB B atmochepy (I1JIB), kr/cyr
(wmu /4, T/Tom). DTOT TOKa3aTenb JMJODKEH oOecleyuBaTh COONIOJCHUE CaHUTApHO-
TUTHEHUYECKUX HOPMAaTHUBOB B BO3IyX€ HACEJIEHHBIX MECT MU Hanbosiee HeOIArOMPUATHBIX [
paccenBaHMsI METEOPOJIOTHUECKUX YCIOBUAX. OH ONpENeNsaeTcss pacueTHBIM ITyTEM Ha IISTh JIET.
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7. Bpemenno cornacoBanHblii BeIOpoc (BCB), xr/cyr (wmm r/4, T/rox). Cpok aeicTBus
9TOro HopMmaTuBa He Ooznee mnsaTH Jyer. OH ycTaHaBIUBaeTcs B TOM Ciydae, €ClId IO
OOBEKTUBHBIM TNPUYMHAM HeNb3s omnpeneauth [I/IB nns wcroyHmka BBIOpOCa B JaHHOM
HAaCeJIEHHOM IYHKTE.

8. TlpemenvHO nomyctuMoe komuwdecTBo cxkuraemoro TtoruBa (IIAT), t/rom. Stor
MoKa3areib JIOJDKEH OO0ecreyuBaTh COONIOJCHHE CAaHUTAPHO-TUTMEHMYECKUX HOPMATHBOB IO
NPOJYKTaM CrOpaHWsi TOIUIMBA B BO3JyXE HACEIEHHBIX MECT MpPH HEOIArOMPUATHBIX IS
pacceuBanus MeTeoposiorndeckux ycnoBusax. [1/[T ycranaBiuBaeTcsi pacueTHBIM ITyTEM Ha CPOK
He OoJiee MATH JIeT.

OneHka KadyecTBa 600HO20 Oaccelina OCYIIECTBIISETCS C MOMOUIbIO COOTBETCTBYIOILIECH
CHUCTEMBI OCHOBHBIX TOKa3aTeseH.

1. IlpenenbHO AomycTMMas KOHILIEHTPALMS 3arpsA3HSIOIIMX BEUIECTB B BOJIE BOJOEMOB
KYJIbTYPHO-OBITOBOTO U X03s51iiCTBEHHO-TUTheBOro HazHaueHus (I1IJ1K;), M/, IIPY KOTOPOH HE
JIOJKHO OKa3bIBaThCS MPSIMOTO UM KOCBEHHOI'O BPEIHOIO BO3JIEHCTBUS Ha OpPraHU3M YEJIOBEKa
B TEUEHUE BCEUM €ro KM3HH, a TaKK€ Ha 30POBbE IMOCIECAYIOMUX MOKOJICHUH U HE JIOJKHBI
YXYALIATHCS TUTHEHUYECKHE YCIIOBUS Boonoab3oBanus ([Ipunoxenue 2).

2. IlpenenbHO nomycTHMasi KOHIIEHTPAILMS 3arps3HSIONIMX BEIIECTB B BOJAE BOJOEMOB,
UCIIONIB3yeMBbIX Ul pblOoxo3siicTBeHHbIX Lenel, (1K, ), MF/,Z[Mg. Benmnunna nociaennen s
IOIABJISFOIIETO OONBIIMHCTBA HOPMUPYEMBIX BEIIECTB Beera 3HaunTenbHo MeHbie [1J]K;. Dto
OOBSCHSICTCS TEM, YTO TOKCHYECKHE COSAMHEHHS MOTYT HAKallJIUBaThCS B OpraHu3Me poid B
BEChMa 3HAYUTEILHBIX KOJIMYECTBAX O€3 BIMSHIUS HA UX KU3HenesTebHOCTh ([Iprnoskenue 2).

3. BpemenHo pgomycTuMas KOHIEHTpauus (OPUEHTHUPOBOUHO O€30MacHBI YpPOBEHb
BO3JICUCTBUS) 3arpsi3Hsonux BemniecTB B Bojae BomoeMoB (BJIK; wmum OBVYB;), M/,
HopwmatuBel, onpenenseMble 3TUM IIOKa3aTesIeM, YCTAHABIMBAIOTCS paCUETHBIM MyTEM Ha CPOK 3
roja.

4. Ilpenensuo ponyctumslii copoc (ITC), r/a (kr/cyt, T/Ton), periaMeHTUPYIOLIUI Maccy
3arpsI3HSAIONIETO BEIIECTBA B CTOYHBIX BOJIaX, COpAachIBaeéMbIX B BoAoeM. lIpumeHeHHE 3TOTO
HOpMaTHUBa JOJDKHO  oOecreyuBaTh  COONMIOJEHHE  CAaHUTAPHO-TUTHEHUYECKUX  HOPM,
YCTaHOBJICHHBIX JJIs BOAHBIX 00bekTOB. Benmmuuna [1/C onpenensieTcss pacueTHBIM MyTeM Ha
NepHo/l, YCTAHOBJIICHHBIM OpraHaMH MO PETryJIMPOBAHUIO HCIIOIB30BaHUS M oxpaHe BoJ. Ilocne
ATOr0 OHAa TMOMJIEKHUT MEPECMOTPY B CTOPOHY YMEHBIIEHHUS BIUIOTH IO MpeKpaiieHus copoca
3arpsA3HSAIONIINX BEUIECTB B BOJOEMBI.

OreHKa KadecTBa MOYBEHHO20 CJI0s TPOBOJIUTCA TIO HOPMATHBAM, YCTAHOBJIEHHBIM B
COOTBETCTBUU CO CIEAYIOUIMMU OCHOBHBIMH ITOKA3aTEISIMHU.

1. [IpenenbHO AOMyCTUMash KOHIIEHTPALUS 3arps3HSIONIETO BEIECTBA B MAaXOTHOM CJIO€
nousbl ([TJIK;), mr/kr. [Ipu 3TOM 3HaUE€HUM KOHIEHTPAIMU HE JOJKHO OKa3bIBATHCS MPSMOTO
WM KOCBEHHOTO OTPUIIATEIILHOTO BO3JEHCTBUSI HA KOHTAKTUPYIOIINE C TTIOYBOM BOJY, BO3IYX H,
CIIeIOBATEeNbHO, 37I0POBhE YENOBEKa, a TakK€ HAa CAMOOYHUIIAIOIIYID CIIOCOOHOCTH TOYBBI
(ITpunoxenue 3).

2. BpemeHHO nomycTuMasi KOHIIEHTpaIus (OpUEHTHPOBOYHO JOMYCTUMAs KOHIIEHTPAIHs)
BpeaHOro BemiecTBa B maxoTHoM cioe mouBbl (BJAK, wm OBYB;), mr/kr. YcranaBnuBaercs
pacyeTHBIM ITYTEM U JICUCTBYET B TE€UEHUE TPEX JIET.

[Tpu onieHKe wuiymoso2o 3azpsasHenuss ONOCHepbl UCTIONB3YIOTCS CIAEAYIOUINE MTOKa3aTeNu.

1. [IpenensHO AomycTumMbiit ypoBeHs mryma, (IIJIYI), nb(A). Illym ¢ TakuMm ypoBHEM IIpH
€XKETHEBHOM CHCTEMAaTHYECKOM BO3JIEHCTBUHM B TE€UEHHWE MHOTHX JIET HE JIOJDKEH BBI3BIBATH
OTKJIOHEHUII B COCTOSSHMM 3J0pPOBbs UEJIOBEKa M MeHaTh €ro HOPMajbHOM TPYIOBOM
JIeATEIbHOCTH.

2. JlomycTuMBI ypoBeHb IiymMa (AOMYCTUMBIN ypoBeHb 3BYKoBoro aasienus) (JAYIL),
nb(A), mpu KOTOPOM JJIUTEITLHOE CHCTEMAaTHYECKOe BPEIHOE BO3JICHCTBHUE IITyMa Ha YeJIOBEKa
HE MPOSIBIISIETCS WK MPOSIBIISETCA HE3HAUUTEIBHO.

3. Jlomyctumsblii ypoBeHb yibTpasByka (YY), ab. Ilpu TakoMm ypoBHE IHTEIbHOE
CHUCTEMAaTUYECKOE BO3JICUCTBUE HA OPraHU3M 4YEJIOBEKa HE MPOSIBISICTCS WM MPOSIBISETCS
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HE3HAYUTEIIBHO.

4. [IlpenmenpHo momycTUMBIM ypoBeHb wuHOpasByka (IIJAYW), nab. JliurensHoe
CHCTEMaTHYECKOE BO3JICHCTBHE HMH(]pa3ByKa C TaKHMM YpPOBHEM Ha OpraHH3M 4YeloBeKa He
JOJI’KHO TMPUBOAUTH K OTKJIOHEHUSIM B COCTOSTHUU 3/10pPOBbs, OOHAPYKUBAEMbBIM COBPEMEHHBIMU
METOJIaMH MCCIIE0BAHNMN, U HAPYLIATh HOPMAJIbHYIO TPYIOBYIO A€ATEIbHOCTb.

5. IlpenensHO MOmycTHMAas IITyMOBasl XapakTepUCTHKAa MamuH W Mexanu3smoB (ITJIX).
OTOT moKa3zaresb JOJKeH 00ecreuynuBaTh COOII0ACHNE CAHUTAPHO-TUTHEHHYECKUX HOPMATHBOB
BO BCEX OKTaBHBIX MOJOcax 4acTtoT. Ero 3HaueHue omnpeaensercs IO pe3yiabTaTaM
CTaTUCTHUYECKOW 00pPaOOTKU HIYMOBBIX XapaKTEPHUCTUK OJHOTUIIHBIX MAIIMH M MEXaHU3MOB.

6. TeXHMYECKH JTOCTHKUMAs IIIyMOBasi XapakTepucTUka MamuH U Mexanu3moB (TILIX),
npUMeHsieMas B TeX CiIydasX, KOrJa MO OOBEKTHBHBIM IPUYMHAM HEBO3MOXHO YCTAaHOBUTh
ypoBenb [TJIIIX. IIpu satom THIIX BBOOUTCS Ha CPOK, HE MPEBBIIAIONIMI CPOKa JEHCTBUSA
CTaHJapTa UM TEXHUYECKUX YCIOBUI Ha MAllIMHY WJIN arperar KaxJoro KOHKpETHOTo BUJA.

OueHka paouoakmueHo2o  3azps3HeHuss  OKPYXKarolled cpelapl MPOBOJIUTCS €
UCIIOJIb30BAaHUEM TIIOKa3aTeliedl TpeX BHUAOB: OCHOBHOTO JI030BOTO Ipejesa, IOIyCTUMOTO
YPOBHSI U1 KOHTPOJIBHOTO YPOBHSI.

K noka3zarensiM OCHOBHOI'O JJ030BOI'O MpEJesia OTHOCSITCS: MPEIENIbHO JOIMyCcTUMAas 1032
paauanuuy 3a rof Ais paboTaronux ¢ UCTOYHMKaMu paguoakTuBHoro uznydenus (II1). [Ipu
CUCTEMATUYECKOM PAaBHOMEPHOM BO3JeHCTBUM B TeueHHe S50 JieT He JOJDKHBI BO3HHMKATh
HEONMAronpusITHbIE M3MEHEHUS B COCTOSHUHM 370pPOBbSl  4eJIOBEKa, OOHApYy>KHMBaeMble
COBPEMEHHBIMH METO/IaMU HCCIIEIOBAaHHM, B HACTOAILEE BPEMs U MOCIEAYIOLIUE TOAbl; Ipee
1036l paguanmu 3a ron st Hacenenus (I1/]), koTopblit Ha MpakTUKE BCerja yCTaHABIUBACTCS
3HAUUTENbHO MeHblle BenuuuHbl [IJIJ] nns npenorBparieHus HEOOOCHOBAHHOIO OOIy4YEHHS
JIIOZIEH.

ITokazarenu 1OMyCTUMOrO YpOBHS:

- MPENEIbHO JOIYCTUMOE T'OAO0BOE IMOCTYIJIEHUE PaAMOAKTUBHBIX BELIECTB B OPraHU3M
paborarorux (ITJ1/1), kbx/rox, kotopoe B Teuenue S50 JieT co3naeT B KpUTUUECKOM OPTaHe /103y,
pasnyro 1 ITJI/];

- IIpeJiesl TOAOBOIO MOCTYIUIEHHS pallOaKTUBHBIX BEIeCTB B opraHusM uenoseka (I1T'T1),
kbx/rox, 3a 70 net co3naronmii B KpUTUYECKOM OpraHe SKBUBAJIEHTHYIO 103y, paBHyto 1 I1/];

- JIONYCTUMOE CpPEIHEroZ0BOE COJEpKAHUE paJHOAKTUBHBIX BEILECTB B OpraHu3Me
(xputnueckom oprane) (C), npu kotopom no3a o0xydenus paua [II1/] umu I1/1, kbk;

- JIONyCTUMOE 3arpsi3HeHHE MOBEPXHOCTH (MOYBBI, OJEXK/bI, TPAHCIIOPTA, MOMEIIEHUN U
T.1.) (113), gactuma/(cm/MuH).

KoHTponbHble MOKa3aTenn ycTaHABIMBAIOT AJIs MJIAaHUPOBAHUS MEPONPUATUHN MO 3alluTe
U IS ONEPAaTUBHOIO KOHTPOJS 3a PaJUAllMOHHOM OOCTAaHOBKOM B IENSAX IMperoTBpaIleHUs
MPEBBILICHUS] I030BOTO Ipeiesa 3arps3HeHuid. K aTuM rmokasaressiMm OTHOCSTCS:

- KOHTPOJIBHOE TOJ0BOE IOCTYIUIEHUE PAJMOAKTUBHBIX BELIECTB B OPraHM3M YE€IOBEKa
KI'TI, kbx/Trox;

- KOHTPOJIBHOE COZIep)KaHuE paJIMOaKTUBHBIX BelecTB B opranuzme uyenoseka (KC), kbk;

- KOHTpPOJIbHAsE KOHIEHTpalus paJlOaKTUBHOIO BEIIECTBa B BO3AyXE WM BOJE, C
KOTOPBIMU OHO MOCTYTAeT B opranu3m yenoseka, (KK), KBr/M.

- KOHTPOJBbHOE 3arps3HEHHE [OBEPXHOCTH paauoakTUBHbIMM BemectBamu (K3),
qyacTuia/(CM-MHH).

KauectBo oOKkpyxkaromeid cpenbl OLIGHMBAeTCAd IyTeM CpaBHEHHsSI (aKTHUYECKOU
KOHLEHTPALUU 3arpsA3HSIOIIETO BELECTBA C IPEAEIBbHO-10IYCTUMOM:
C <IIJK (51)
@®akrtuyeckas KkoHueHTpanus (C) TOro WM HWHOTO XMMHYECKOTO BEIECTBA B
aTMOc(epHOM BO3/AyXe, BOJOEMaxX, TIOYBE W TPOAYKTaX MUTAHHUS YCTAHABJIMBACTCS
71a00paTOPHBIMU HCCIIEI0BAHUSMHU.
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B ciyuae, Korjaa XUMUYECKUE COCTUHCHUST OKa3bIBAIOT OJIHOHAIIPABICHHOE BO3/ICHCTBHUEC
Ha 4YeJOBeKa WM YCYryONSIOT NeHCTBHE APYr apyra, TOBOPSAT, YTO BeHIeCTBa 00JagaroT
aghgpexmom cymmayuu.

[Ipu orieHKe KauecTBa OKPYXKAIOIIeH PUPOTHOM cpebl SQPEKT CyMMAIMU YIUTHIBACTCS
CIeyIoIUM 00pa3oMm:

n
> G <
i1 1K (52)
Hns  armochepHoro Bosmyxa BemecTBa, obnagaromue 3PGEeKToM  CyMMalluH,
OTOBAPUBAIOTCSI TOTIOJTHUTEIHHBIM CITUCKOM K TaOIHUIIE MPEAeTbHO-TOMYCTUMBIX KOHIICHTPAIIHA.
Jist BoJpI B BOJOEMaXx JIF0OOT0 HazHaueHHs YPPEKTOM CyMMaIlUU 00JIaJar0T BEIIeCTRa,

MMEIOLINE OANHAKOBBIN JIMMUTUPYIOLIUH NoKa3aTesb BpeaHocTH (JIIIB).

Ilpumep 1

OneHuTh Ka4yecTBO aTMOC(HEpPHOr0 BO3/yXa, €CJIM M3BECTHO, YTO B HEM OJIHOBPEMEHHO
MPUCYTCTBYIOT JIUOKCHUI cepbl KoHueHTpanued 0,03 MF/M3, (TOPOBOIOPO KOHIICHTpalen
0,001 MF/M3, aleToH KoHIeHTpanuei 0,3 Mr/M 1 ¢denon xkonnenTpanueit 0,001 M/,

Pewenue. Cornacuo crucky BemiectB [lpunoxkenus 1 muokcuna cepsl u (GTOPOBOIOPON
obnamaror 3pdexToM cymmanum, a TakkKe aneToH W (EHOJ; TUOKCHI Ccepbl U (eHOII,
CJIeIOBaTeNbHO, OIICHKY KauecTBa Ha/l0 MPOU3BOIUTH 10 dhopmyie (52) momapHo:

003, 0001 _gg<q; 203,000 _pgiqycq 03,0000 449, 4
0,05 0,005 0,05 0,003 0,35 0,003

Bb1600: xauecTBO aTMOC(HEPHOT0 BO3/yXa HEYIOBJICTBOPUTEIBHOE U YTPOXKACT 3JOPOBBIO
4eJI0BEKA.

Ilpumep 2

OneHuTh KauecTBO BOJABI B BOJIOEME PBHIOOXO3SHCTBEHHOTO HA3HAYEHHS, €CJIM W3BECTHO,
YTO B HEW OJHOBPEMEHHO MPUCYTCTBYIOT XUMUYECKHE COCTUHEHUS B CIICTYIOIINX KOJTHMYIECTBAX
(MF/,Z[MS)Z xkene3o — 0,01 MF/I[M3; koOaneT — 0,006 MF/,ZLMg; kapoomoin — 0,3 Ml"/I[MS; MBIIIBSIK —
0,005 MF/I[Mg.

Pewenue. Ipdexrom cymmanuu o6ramaroT BemlecTBa, uMmeroniue oauHakobiii JIIB,
CJIEIOBATENIbHO, OLIEHUTHh KAYECTBO HEOOXOIMMO CJIEIYIOIIUM 00pa3oM.

Copaxr MK JITIB
Keneso 0,01 0,1 Toxke.
KobansT 0,006 0,01 Toxkc.
Kapo6omon 0,3 1,0 Opr.
MEBIubsk 0,005 0,05 Toxec.
0,01 + 0,006 + 0,005 =08<1 u 0,3<1,0
01 0,01 0,05
Bui600: KauyecTBO  BOJABI B BOJOEME  PBHIOOXO3SMCTBEHHOTO  Ha3HAYCHUS

YAOBJICTBOPUTCIIBHOC.

Ilpumep 3

OueHUuTh KayecTBO MOYBBI, €CIM H3BECTHO, YTO B HEH OJHOBPEMEHHO IMPHUCYTCTBYIOT
atpasuH koHmeHTtpamuei 0,004 wmr/kr, OertaHonm koHmeHTpanue 0,03Mr/kr, JTUHYPOH
KOHIIGHTpaluei 3 MI/KT 1 rekcaxiyiopad konnentpanueit 0,02 Mr/kr.

Pewenue. Dddext cymMmanum nOpu OLEHKE KauyecTBa TOYBbI HE YYUTHIBAETCA,
CJIEIOBATENLHO, OIEHUTh KAa4eCTBO MOYBHI HEOOXOAMMO, BOCIOIB30BaBIIHCH (Gopmymnoin (51).
ITo [Ipunoxenuto 3 BeimumeM [1JIK yka3aHHBIX BEIIECTB:

@dakTuyeckass KOHLEHTpaLUs IJIK
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ATpaszux 0,004 0,01

Beranoxn 0,03 0,25
Jlunypon 3 1
I'excaxyopan 0,02 0,1

Bv1600: xaduecTBO MOYBBI HEYJOBJIETBOPUTEIBHO U YIPOXKAET 30POBBI0 YEJOBEKA, T.K.
KOHIIEHTpalus JInHypoHa npessbimaet [1JIK.

Ipumep 4

Omnpenenure, B BOAOEM KaKOro Ha3HAuUEHUS BO3MOXKEH COPOC, €ClTd U3BECTHO, UTO Mepes
cOpPOCOM B BOJOEM CMEIIMBAIOTCS [BA [OTOKA, OOBEMHBIE PacXoibl KOTOPBIX Vi i Va, M/d.
BelecTsa, CoaepKaliecs: B IOTOKAX, M HX KOHLEHTpAwuy (B Mr/am°) ykasassl Hike. KadecTBo
BOJIBI, cOpachiBaeMOil B BOJOEM, JIOJDKHO YJOBJICTBOPSTH TPEOOBAHUSM, MPEIBSIBISEMBIM K
KayeCTBY BOJIbI B COOTBETCTBYIOIIEM BOJIOEME.

Vi = 20; V,, = 180 M?’/q; B TIEPBOM MOTOKE cojepxkarcs: amMmmuak (3 MI‘/I[MS), arneToH (2
Ml"/,I[Mg), oen3zon (3 MF/LLM3), B0 BTOpoM — auxjopdenon (0,0003 MF/,Z[M3), xene3o (0,05 MF/L[MS),
k06aisT (0,03 mr/om’).

Pewenue. Tlo ycnoBuro 3agadyd MPOUCXOTUT CMEIIEHHUE TOTOKOB, CIIEIOBATEIBHO,
KOHIICHTPAIlM! BCEX BEHICCTB B OOIIEM TIIOTOKE YMEHBINAIOTCA, a OOBEMHBIH pPacxXoj
yBenuuuBaetrcs. HeoOxoaumo crenarh nmepecyeT KOHIEHTPAuii B HOBOM MOTOKE CIEAYIOUIUM
Ci 'V1 Ci 'Vz
V., +V, V,+V,
BEIIECTB, KOTOPHIC HAXOJIWINCh BO BTOpPOM TOTOKe. [lonmydeHHBIC MaHHBIE M HOPMATHBBI,
BEIMIMCaHHbBIC U3 [IpunoxkeHus 2, A HATJISAHOCTH 3aMUIIeM B HUXKE MPUBEACHHYIO TaOIHUITy.

obpazom: C, = - JUIS BEIECTB, COAEpIKAIIUXCs B mepBoM moToke u C, = - I

Boanbie 00beKTHI K/0 1 X/ BOHHHGVO&)GKTH
. PBIOOX03HCTBEHHOTO
Bemecto C, Ha3HAYCHUS
Ha3HAYECHUS
MK JITIB ITIK JITIB
AMMmuax 0,3 2 Can 0,05 Toxke.
Aneron 0,2 2,2 Can 0,05 Toxec.
benzon 0,3 0,5 Can-Tokc 0,5 Toxec.
Jluxnopdenon 0,00027 0,002 Opr. 0,0001 Toxke.
Kenezo 0,045 0,3 Opr. 0,1 Tokc.
Kobanst 0,027 0,1 CaH-TOKC 0,01 Toxke.

CHavana TpoaHATM3UpyeM  TOJY4YeHHBbIE  JaHHBIE s BOJHBIX  OOBEKTOB
peIOOX03sHMCTBEHHOTO Ha3HadyeHWs. {dakTuyeckas KOHIEHTpauus auxjiopdeHona OoJbiie
ITJIK/x , CI€10BaTENbHO, COPOC NONYHEHHO20 NOCe CMEUleHUsl NOMOKA He603MOICEH 6 600HbLE
00beKmbl pblOOX03AUCMBEHHO20 HAZHAYEHUS.

Jlist BOTHBIX OOBEKTOB XO3SHCTBEHHO-MUTHEBOTO M KYIbTYPHO-OBITOBOTO Ha3HAYCHUS
daktudeckue koHnenTparuu mensie [1JIK, Ho HeoOxoaumo ydecTs emie u 3GPexT cymmaIuu.

AMMUAK W alleTOH: % + % =0,24, OGenzon u KOOAIBT: % + 0’0%7 =0,87,
2 22 05 01
TUXJIOPPEHOT ¥ IKEele30: 0'008827 + 0’0035 =0,285. Tlomy4yeHHbIE CYMMBI OTHOLICHUMN

(I)aKTI/I‘-IGCKI/IX KOHI_ICHTpaL[I/Iﬁ K OpCACIbHO-AOIMYCTUMBIM MCHBUIC CAWHUIIBLI, CJICIOBATCIIBLHO,
BO3MOIHNCEH C6p00 6 B600Hble 00bexmubl KyﬂbmypH0'5blm06020 U XO3SUCMBEHHO-NUMbEGO2O
HA3HAY€HUA.

KoumponvHnoe 3aoanue
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1. OnieHUTH Ka4ecTBO aTMOC(HEPHOTO BO3/1yXa, €CIM U3BECTHO, YTO B HEM OJHOBPEMEHHO
3
IPUCYTCTBYIOT XMMUYECKHE COEAMHEHUS B KOJIMUYECTBaX (MI/M”), yKa3aHHBIX B TaOJIHLIE.

BapuauTt 1 2 3 4 5 6 7 8 9
Os3on 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,015
Jluokcun asota | 0,009 | 0,01 | 0,015 | 0,02 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008
X10p 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,02
®opmanmpnernn | 107 | 10° | 1.10% | 2.10*| 3.10*| 4.10%| 2.10*]| 5.10°% 10
Bapuanrt 10 11 12 13 14 15 16 17 18
[ukmorexkcan 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
Benson 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,001 | 0,004
Jluoxenn ceper | 0,005 | 0,006 | 0,02 | 0,01 | 0,009 | 0,008 | 0,007 | 0,006 | 0,005
10" | 10° | 1.20*| 2.20*| 3.20*| 4.10%| 210" | 5.10%| 10™
CEPOVYTJIEPOJ
Bapuaunr 19 20 21 22 23 24 25 26 27
Jlnokenn cepsl | 0,005 | 0,006 | 0,04 | 0,03 | 0,02 | 0,01 | 0,009 | 0,008 | 0,007
JIMOKCHUJT A30TA | 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,01 | 0,004
OKCH/JI YTJIEPOJA 1 2 11 1,2 1,3 1,1 1,2 15 1,6
10" | 10° | 1.10* | 2.10*| 3.10*| 4.10*| 2.10*| 5.10*| 10
DEHOJ

2. OleHHUTh KauecTBO BOJBI B BOJOEME pPBHIOOXO3SUCTBEHHOTO HAa3HAYEHUS, €CIH
W3BECTHO, YTO B HEW OJHOBPEMEHHO MPHUCYTCTBYIOT XUMHYECKHE COCTUHEHHS B KOJIHMYECTBAX
(MF/,Z[MS), yKa3aHHBIX B TaOIUIIE.

Bapuant 1 2 3 4 5 6 7 8 9
AMMHUAK 0,04 0,03 0,02 | 0,025 | 0,045 | 0,013 | 0,001 | 0,011 | 0,038
Benzon 0,3 0,2 0,1 009 | 025 | 007 | 0,06 | 0,08 | 0,03
Hed1b 0,01 0,02 0,03 | 0,015 | 0,025 | 0,035 | 0,009 | 0,008 | 0,011
deHON 1.10° | 2.10° | 3.10° | 4.10* | 5.10°| 3-10* | 1.10*| 9.10*| 8.10™
Bapuaut 10 11 12 13 14 15 16 17 18
Ko6ansT 0,008 | 0,007 | 0,006 | 0,005 | 0,004 | 0,003 | 0,002 | 0,001 | 0,018
KapGodoc | 0,004 | 0,03 | 0,04 | 002 | 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
001 | 002 [0001| 009 | 002 | 0,06 | 007 | 0,08 0,1
CBUHEI]
BapuaHT 19 20 21 22 23 24 25 26 27
drop 0,001 | 0,002 | 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009
LIMAHW/IbI 0,9 0,9 0,9 0,8 0,8 0,8 0,7 0,7 0,7
XPOM 10* | 2.10* | 3.10* | 410* | 5.10* | 6.10* | 7.120* | 8-10* | 9.10"
9.10* | 8.10* | 7.10* | 6-10* | 5.10* | 4.10* | 3.10” | 2.10* | 10"
DEHOJ
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3. OueHuTh Ka4eCTBO MOYBBI, €CIIM U3BECTHO, YTO B HEW OJHOBPEMEHHO MPUCYTCTBYIOT
XUMUYECKHE COSAMHEHUS B KOJMYECTBAX (MI/KT), YKa3aHHBIX B TAOJIHIIE.

BapuanTt 1 2 3 4 5 6 7 8 9
benzanupen 0,03 | 0,01 | 0,00 | 0,005 | 0,007 | 0,008 | 0,009 | 0,004 | 0,01
Pryth 2 6,3 2 3,2 1,8 0,6 47 6,5 1,3
Caunen 24 37 68 21 18 16 15 14 11
Mens 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 2
Bapuanrt 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
Baunanuit 140 132 18 65 74 152 150 27 46
MBEIIBSIK 15 1,6 1,7 1,8 1,9 2,0 2,3 0,6 5,3
0,01 0,02 0,03 0,04 0,05 1,6 0,7 2,8 2,9
MEIb
Bapuaunr 19 20 21 22 23 24 25 26 27
Caunel 14 11 13 21 27 29 31 32 30
KOBAJIBT 1 2 3 4 5 6 7 0,1 0,5
MEb 0,1 0,5 1,0 15 2,0 2,5 3,0 2,8 0,6
1-10° | 1.10* | 1.10° | 1.10° | 5.10* | 6-10° | 7-10* | 8.10* | 9:10°
I[1Xb

4. Ompenenure, B BOJIOEM KaKOT0 Ha3HAYEHUsI BO3MOXKEH cOpPOC, €Clii M3BECTHO, YTO
nepesn cOpocoM B BOJIOEM CMEIIMBAIOTCS JBA MOTOKA, 0OBEMHBIE PACXOAbl KOTOPhIX Vi U Vo,
M>/4. Bemectsa, coJiepKalirecs: B MOTOKaxX, U UX KOHILIEHTpaIuu (B Mr/JJM3) yKa3aHbl B TAaOIHUIIE.

KaLIGCTBO BOJHI, C6paCLIBaeMOI71 B BOOOEM, JOJIDKHO YAOBJICTBOPATH Tpe6OBaHI/I${M,
HpG]IBfIBJ'IHGMBIM K K&‘IGCTBy BOJIbI B COOTBCTCTBYI-OHIGM BOOJOCME.
Bapuant 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
Aueron 1-.10° | 1.10* | 2.10* | 3.10* | 3.10° | 4.10° | 410" | 5.10°
benzon 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08
Vo 120 140 20 350 205 100 70 50
Juxiopatan 0,1 0,4 0,7 0,9 1,2 0,4 1,3 0,6
Keneso 0,058 0,04 0,03 0,02 0,01 0,03 0,07 0,08
KobOanst 0,9 0,8 0,7 0,6 0,5 0,4 0,6 0,3
Bapuanrt 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
Huxkenns 0,01 0,01 0,014 | 0,012 | 0,011 0,01 0,013 | 0,009
[Tupuaun 0,01 0,02 0,03 0,04 0,05 0,055 0,06 0,065
Vs. 70 30 50 90 40 30 230 310
Hedtn 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
Caunen 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,09
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Bapuant 17 18 19 20 21 22 23 24
Vi 50 15 100 110 120 140 20 330
Hutpatsl 0,18 0,5 0,2 0,2 0,11 0,16 0,2 0,12
®rop 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 | 0,008 | 0,01 0,01 | 0,002
Va: 30 165 20 70 30 50 90 50
[unk 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
MeraHon 0,15 2,6 0,41 0,32 0,31 0,22 0,13 0,12

MNPAKTUYECKOE 3AHSTHE Ne5
«3arpsi3HeHHEe OKpYyXkaroliei cpenbl. [ 1006anpHbIe SKOIOrHYECKUEe TPOOIEMBbI

MeTonnuyeckue ykazaHus.

CemuHap npoBoauTcs B popme "kpyriioro crosa”. CTyIeHThI BMECTE C IIPEIoiaBaTesieM
00CYKIAI0OT BOTIPOCHI, KaCAIOIMNECS UICTOYHUKOB TIOTEHIIMAIBHOM OTMACHOCTH ISl 9KOJIOTHIECKON
omacHocTH (OB) MpUPOAHBIX AKOCHCTEM:

1. Ompenenenue 3arpsizHeHns. OCHOBHBIE 3arps3HUTENHN OMOC(EpHI, MX ASHCTBHE HA OPraHu3M
YeJI0BeKa U OKPYKAIOLIYIO CPEey.

2. 3arpssHeHUS U uX Kinaccudurarysi. IcTouHUK U GOopMBI 3arps3HEeHHI.

3. 3BarpssHenust atmoceprl. OCHOBHBIE TPYMINbl 3arpsA3HSIONIMX BEIIECTB, HUX
AKOJIOTMYECKOE JIEHCTBUE, UCTOYHUKU MTOCTYTUICHUS.

4. 3arpssHeHus rugpocdepsl. 3arps3HeHHue pek, 03ep.

5. Knaccudukanus orxonoB. Meroabl uX nepepadboTKH.

6. IlpuumHBI 1 MEXaHNU3M BO3HUKHOBEHMSI TAPHUKOBOTO 3 dekTa.

7. Ilpu4uHBI ¥ MEXaHWU3M BOZHUKHOBEHUSI KHCIOTHBIX OCa/IKOB.

8. HcrorieHne 030HOBOTO CIIOSI.

9. Ilpobnema pocTa HAPOJLOHACETECHHS.

10. TIpoGmema HEXBATKU MPOJOBOIBCTBHSI.

11. TIpobGiema HEXBAaTKH MPECHOW BOJEI.

12. TIpo6Giema HaKOTUIEHHS OTXOJIOB.

13. TIpoGnema yHHUYTOXKEHUS] OHOpa3HOOOpa3usl.

14. TIpoGieMa UCTOIICHUS IPUPOIHBIX PECYPCOB.

15. [IpobGiema aTOMHOTO OpPYKHSI.

16. 3arpsizHenne MupoBOro okeaHa.

17. ®oTroxuMHUYecKHii CMOT.

INPAKTHUYECKOE 3AHSTHUE Ne6
«IKO3alIUTHAS TEXHUKAY

MeToauuecKkue YKazanus.

Cemunap mpoBoautcs B popme "kpyriioro crona”. CTyIeHThl BMECTE C TIPerioiaBaTesieM 00CyKIar0T
CJIETyIOIHE BOIPOCHI:

MeToabl OYMCTKH Ia3000pa3HbIX BEIOPOCOB NPEANPHUATHI.
MeTo/1bl 0OUMCTKH BOJ OT 3arpsA3HEHUM.

Mertoabl 1 anmaparsl 00eCIbIIIMBAHUS T'a30B.

MeTo1bl peKyJIbTUBALIMY HAPYIIEHHBIX U 3arPA3HEHHBIX [10YB.
Mertoabl nepepabOTKH OTXO010B TPOU3BOACTBA.

MeTtobl iepepabOTKH OTXOA0B MOTPEOJICHUS.
HopmupoBanue kadecTBa OKpY>Karolen Cpessbl.

Noohk~owhE
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Ilpedenvno-oonycmumuie konyenmpawuu (I/[K)

3AZPAZHAIOWUX 6EUEeCE 8 6030yXe HaceleHHbIX Mecm [3]

IIpuaoxenne 1

IJIK, mr/m’

Cpenne- Kaace

BemectBo MakcumanbHa
s pa3oBasi

CYTOYHAsl | OMACHOCTH
A30Ta THOKCH 0,085 0,04 2
A3oTa oKcHz 0,4 0,06 3
AMmuak 0,2 0,04 4
ArieToH 0,35 0,35 4
bens(a)mupen (3,4-6eH3mHpeH) - 0,1Mxr/ 1

100 m°
Benzon 15 0,1 2
Bpom - 0,04 2
Bpomben3on - 0,03 2
B3BelieHHbIE BelecTBa’ 0,5 0,15 3
I'ekcan 60 - 4
0,0-Inmetnn-S-(1,2-61ucKkapOITOKCUITHI) 0,015 - 2
mutrodocdar (kapbodoc)
0,0-Mumertni-(1-rugpokcu-2,2,2-TpUXI0PITHI) 0,04 0,02 2
tdhocdonat (xsopodoc)
Judropxaopmeran (ppeoH-22) 100 10 4
Juxnopaudropmeran (Gppeon-12) 100 10 4
Juxnopdropmeran (ppeon-21) 100 10 4
Juxnopatan 3 1 2
JustrnamMun 0,05 0,05 4
JuaTHIOBEIH 3QUp 1 0,6 4
Kamnponakram (mapsl, a3p03071b) 0,06 0,06 3
Kucnora azornas no mosiekyse HNO; 0,4 0,15 2
Kucnora cepnas o ¢popmyne HSO, 0,3 0,1 2
Kucnora ykcycHas 0,2 0,06 3
MBIIIBSK, HEOpraHUYeCKHe CoeTMHEeHNS (B - 0,003 2
TepecyeTe Ha MBIIIBSIK)
Hadranun 0,003 0,003 4
Huxens pactBopuMsie conu (B nepecuete Ha Hukenb) | 0,002 0,002 1
Hutpobenson 0,008 0,008 2
O3oH 0,16 0,03 1
IMeHnuWIUIMH 0,05 0,0025 3
Caxa 0,15 0,05 3
CBHHEII U €T0 COEUHEHUS, KPOME TETPA3TUIICBUHLIA | - 0,0003 1
(B mepecueTe Ha CBUHEI)
CepoBoa0opo 0,008 - 2
Cepoyrnepon 0,03 0,005 2
Cepbl THUOKCH]T 0,5 0,05 3

* HenuddepeHnmpoBaHHas M0 cOCTaBy MbLIb (adpO3071b), COep KalIascss B BO3AyXe HaceleHHbIX myHKToB. ITJK
B3BCIIICHHBIX BEIICCTB HE PACHPOCTPAHSIOTCA Ha ad3pPO30JId OPraHMYCCKUX M HEOPTaHMYCCKUX COCITUHCHUN
(MeTainoB, WX COJCH, IUIacTMacc; OWOJOTMYCCKUX, JICKAPCTBCHHBIX MpPEMapaTtoB W Jp.), IS KOTOPBIX

ycTaHaBIMUBalOTCs coorBercTBytouue [1JIK.
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CunreTtnueckue Motomue cpencrsa Tuna "Kpucramn" | 0,04 0,01 2
Ha OCHOBE aJKuicynbdara HATPHs (110
IKHIICYNb(haTy HATPHUs)
Cxunuaap 2 1 4
Criupt METHIIOBBIN 1 0,5 3
CrmpT STHIIOBBII 5 5 4
Tonyon 0,6 0,6 3
Yriepoaa okcua 5 3 4
Yrneposa 4eThIpeXXJIOPUCTHIH 4 0,7 2
denon 0,01 0,003 2
dopmaibaeru 0,035 0,003 2
dTopucThIe coeAMHEHUS (B IepecyeTe Ha QTop):
ra3o00pasHble coenuHeHws ((hTOPUCTHIN BOOPO/I, 0,02 0,005 2
TerpadTopu KpeMHU);
XOPOILIO PAaCTBOPHMEBIE HEOPTraHUYECKHE PTOPUIBI
(propua HaTpusi, TekcadTOPCUITUKAT HATPHS) 0,03 0,01 2
IJIOXO PacTBOPUMEBIC HEOPTaHUYECKUE PTOPUIBI
(dTopun amomuHMsA, GTOPHUI KATBIHA,
rexcaTOpaFOMAHAT HATPHSA)

0,2 0,03 2
Dypdypon 0,05 0,05 3
Xmop 0,1 0,03 2
IMukiorekcan 1,4 1,4 4
OTUN XJIOPHUCTBIA --- 0,2 4
OTHamnerar 0,1 0,1 4
OTUI0EH301 0,02 0,02 3
OtuieH 3 3 3

DddexTom cymmanuu 00J1a1aoT:
— aMMHaK ¥ popMalIbIeTuI;
— aMMHaK 1 CepoBOJIOPO/;
— aMMHuak, cepoBOJIOPO] U POpPMaJIbAETH]I;
— aIreToH u QeHo;
— a’po30JIM OKcKJa BaHaauA (5) U AMOKCUJ CEpbI;
— 0eH301 U aleTo(eHOH;
—  030H, JMOKCHUJ a30Ta U (POpPMabIETHI;
— cepoBoopoA U hopMaIbAETU]I;
— JTMOKCHUJ cepbl U (HEeHOT,;
— JTMOKCHJI CepBI M OKCUJI yIiiepoa, (PeHO U bIJIh KOHBEPTOPHOTO MIPOM3BOJICTBA;
— JTMOKCHJ] CEPBl M TPHOKCHJI CEPhI, aMMHAaK W OKCHJIBI a30Ta;
— JTMOKCHUJI cepbl U (HTOPOBOIOPOI;
— CHJIbHBIC MUHEpATbHBIC KHCIOTHI (CepHasi, COJISTHASI M a30THAs);
— yriaepojia OKCHJ U MbLIb LIEMEHTHOTO NPOU3BOICTBA;
— YKCyCHAas KUCJIOTa ¥ YKCYCHBIA aHTUAPUTI;
— (enon u anerodeHoH;
—  dypdypos, METUITOBBIN U 3TUIIOBBINA CIIUPTHI;
— IHKJIOreKcaH U OEH301I;
—  OTWIEH, IPONWIEH, OyTHIIEH  aMHUJICH.



Ilpeoenvno-oonycmumole KOHUeHmpayuu
HEeKOMmopuIX 8PEeOHbIX geuiecma (6 M2/OM°) & 600e 600HBIX 06bEKMO8 [3, 5]

puioxenne 2

Boanbie 00LeKThI

X031lICTBEHHO-ITUTHLEBOI'0

Boanble 00beKTHI

HaumenoBanue PBI00X03sIIICTBEHHOT 0
U KYJbTYPHO-OBITOBOIO
Ha3HaYeHHsI Hasnatenus
HHTpeIueHTa
P JITIB* TIK Kaace JINB K Kaace
ONACHOCTH ONACHOCTH
Ammuak (110 a30Ty) Can. 2,0 3 Toxkc. 0,05 4
Aneton Camn. 2,2 3 Toxkec. 0,05 3
Benson CaH-TOoKC. 0,5 2 Toxkec. 0,5 4
Bpom CaH-TOKC. 0,2 2 — — —
Huxnopaudenuntpux | CaH-TOKC. 0,1 2 Toxkc. OtcyTcTBHE 1
nopatan (JT) (0,00001)
Juxnopdenon Opr. 0,002 4 Tokc. 0,0001 1
Kenezo Opr. 0,3 3 Tokc. 0,1 4
Kobanbt CaHn.-TOKC. 0,1 2 Tokc. 0,01 3
KepocuH TexHnueckmii Opr. 0,01 4 — — —
Kapb6omon CaH.-TOKC. 1 4 Opr. 1 4
MBEIIBSIK CaH.-TOKC. 0,05 2 Toxkec. 0,05 3
Menp Opr. 1,0 3 Tokec. 0,001 3
MetaHon CaHn.-ToKC. 3,0 2 CaHn.-TOKC. 0,1 4
Hurparsl (110 azory) Can. 45,0 3 CaH.-TOKC. 40
Hadranua CaH.-ToKc. 0,01 4 Toxkc. 0,004 3
Heds Opr. 0,1 4 Pr16x03. 0,05 3
MHOTOCEpHHUCTAs!
Hedts npounas Opr. 0,3 4 Pr10x03. 0,05 3
Huxens CaH.-ToKc. 0,1 3 Toxkc. 0,01 3
[Tupuaun CaH.-ToKc. 0,2 2 Toxkc. 0,01 3
[IponunoBslii ciupt Opr. 0,25 4 — — —
PryTth Can. 0,0005 1 Tokc. | OrcyrcTBHe 1
(0,00001)
CauHen Casn. 0,03 2 Toxkc. 0,006 2
denon Opr. 0,001 4 Pr16x03. 0,001 3
dopmanbaerun Can. 0,05 2 CaHn.-TOKC. 0,01 3
®rop (F) Can.-TOKC. 15 2 Tokec. 0,05 3
X710p aKTUBHBIN Can. OtcyrcTBHE 3 Toxkc. OrtcyrcTBUE 1
(0,00001)
Xnopohopm CaH.-TOKC. 0,06 2 — — —
Xpowm (Crh Opr. 0,5 3 Toxc. 0,07 3
Huanuasr CaH.-ToKc. 0,1 2 Toxkc. 0,05 3
Hunk Camn. 1,0 2 Toxkec. 0,01 3

"Omcymcemesue" — HEIOMYCTUM COPOC JAaHHOTO COCTMHEHUSI B BOJHBIC OOBEKTHI.

"Pb16x03." — ppIOOX03MCTBEHHBIM — N3MEHEHUE TOBAPHBIX KAYECTB MPOMBICIIOBBIX BOJIHBIX
OpTraHHU3MOB: MMOABJICHHUC HCIIPUATHBIX U IOCTOPOHHUX IMMPUBKYCOB U 3aIl1aXOB.

* JITIB — MMMUTHPYIOLIHiA TTOKa3aTeNb BPEAHOCTH, OTPaKAIOIIHIA IIPHOPUTETHOCT TPEOOBAHMIT K KAYECTBY BOJIBL.
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"Toxc." — TOKCUKOJIOTHYECKUN — PSIMOE TOKCHUUECKOE BO3/ICUCTBUE BEIIECTB HA OpPraHU3MBbI
(BOJIHBIE OPTaHU3MBI).

"Can." — caHUTapHBIN — HAPYIIEHUE YKOJIOTHIYCCKUX YCIOBUMN: H3MEHEHHE TPODHOCTH
BOJIOEMOB, THIPOXUMUYECKUX MMOKA3aTeseH: KUCIopo, a3oT, pochop, pH; HapymieHue
camoounteHus Bojsl: BIIKs, unciaennocTs canpoduTHONH MUKPODIOPHI.

"Can.-moxc." — CaHUTAPHO-TOKCUKOJIOTUYECKUH — JICHCTBHE BEUIECTBA HA BOJIHBIC OPTaHU3MbI U
CaHUTapHBIE [MOKA3aTEIH BOJIOEMA.

"Ope." — opra"ojienTHYeCKui — 00pa30BaHME IJICHOK W TIEHBI Ha IIOBEPXHOCTH BO/IbI, ITOSBIICHUE
MIOCTOPOHHUX MPUBKYCOB U 3aI1aXOB B BOJIE.

Knaccor onacnocmu:

1 — upe3BBIYAliHO OIACHBIH,
2 — BBICOKO OITaCHBIH,

3 — OIacHLIN,

4 — yMEpEHHO OIaCHBIMH.
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Hpuioxenne 3

II/TK nexomopuix xumuueckux éeuwecme 6 nouee, m/ke [3]

Bennuuna [1JIK ¢ yuetom
BemectBo (ona 11 o4 110 [Ipumevanue
KYJIbTYpbI, YyBCTBUTEIIbHbBIC
K MEeCTUIUAAM
ATpazuH 0,01
Aueranpaerun 10,0
bens(a)mupen 0,02
bensun 0,1
Benzon 0,3
Beranon 0,25
Banexcon 1,0
Banaguii 150 OO61ecaHuTapHBIN
Bananwmii + mapranery 100+1000
N3onponmnbdenson 0,5
Kobanpt 5 OOmiecaHUTapHBII
Komnuekchsie
TpaHyJINPOBAHHBIE 120
ynobpenus (KI'Y) cocraBa
N:P:K=64:0:15
KomMimiekcHbie JXUIKHE
ynoopenus (KXXVY) cocrasa | 80
N:P:K=10:34:0
JIunypoH 1
Menb 3 OOmiecaHUTapHBIN
MEBHIIBSIK 2 TpaHCcI0KalIMOHHBIN
HuTtpats 130
OTtxozp! (hoTanuu yris
(ODY) 3000
Pryts 2,1 OO01ecaHUTapHBIN
CBuHen 6 OO1u1ecaHUTapHbBIN
CBuHeIl + pTyTh 20,0+1,0
DopManbaerua 7
Xnopup Kanus 560
Homixnopbudernet 0,06 OO1iecaHuTapHbII
(cymmapHo)
HecTuuman:
- TeKCaxXJIOpaH 0,1
- JJAT u ero MmeTabOIUTHI 0.1 3ampemeno B o/x
(cyMMapHOE KOJTHMYECTBO)
- xopogoc 0,5
- kapbodoc 0,5
- ONUXJIOpKaMQeH 0,5
- MOJUXJIOPITHHEH 0,5
- IPOMETPHH 0,5
- XJI0paMIl 0,05
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3. MeToauyeckne peKOMEH/IANNH M0 BbINMOJIHEHUIO KOHTPOJIbHOH padoThl

KonrtponbHas pabora coctout U3 10 Bonpocos, KOTOPbIE BEIOUPAIOTCS COINIACHO HOMEPY
BapHaHTa 0 BYM MOCIEIHUM HU(ppaM 3a4ETHON KHUKKH.

Crnucok BOIpocoB ¥ BapMaHTOB IIpUBeseH Ha c. 39 [1].
OTBeTHI Ha BOIIPOCHI BHIMOJIHSAIOTCS B IMCBMEHHOM BH/JIE U CIAIOTCS TIPETIOIAaBATENIO.

Cnucok Jureparypbl:

1. Kpyrnosa E. 1. Dkonorusi. Meroguueckue yka3aHusi 1 KOHTPOJIbHBIE 3aJIaHUs JJIsI CTYJICHTOB
TEXHUYECKHUX HAIlPABICHUN/CIICIIMATBLHOCTEH 3209HOM (hOpMBI 00ydeHHS [ DIEKTPOHHBIN
pecypc] . — Mypmanck : U3n-so MI'TY, 2018. — 55 c.

4. I'pynnoBble M MHAUBHAYAJIbHbIE KOHCYJIbTALMHU

Cl0BO «KOHCYJbTALMsD» JIATUHCKOTO TIPOMCXOXKIEHHS, O3HAYaeT «COBEIIAHHEY,
«00Cy)IeHUEe».

KoHcynbranuu mpoBOAUTCS B CIETYIONUX CITydasx:

- KOrja HeoOXOJMMO MOAPOOHO PAacCMOTPETh MPAKTUYECKUE BOMPOCHI, KOTOPbHIE OBLIM
HEJIOCTaTOYHO OCBEICHbI MJIM COBCEM HE OCBEIEHBI B ITPOIIECCE JIEKINY;

- C LEJIbI0 OKa3aHUs KOHCYJIbTaTUBHOW IOMOIIM INPU HOJArOTOBKE K IMPOMEKYTOUHOM
aTTeCcTallld, y4acTUIO B KOHPEPEHLUH U JIp.);

- ecnu oOyuyaromemycss TpeOyeTcss MOMOIIb B PEIIEHUH CIOPHBIX WM IPOOJIEMHBIX
BOIIPOCOB BO3HUKAOIINX MPU OCBOCHUH JTUCIUILTHEI.

Wnast Ha KOHCYJIbTALMIO, HEOOXOAMMO XOPOULIO MPOAYMaTh BOIPOCHI, KOTOpbIE TPeOyIOT
pa3bsicHeHus. B wacTHOCTH, ecim 3aTpyAHEHHWE BO3HHKIO IPH H3YYCHHH TEOPETHUECKOTO
MaTepHalia, TO KOHKPETHO YKa)KUTE, YTO BaM HEMOHATHO, HA KaKOil M3 MyHKTOB 00OOIIEHHBIX
TUTAHOB BBl HE CMOTJIM CAMOCTOSITEIIHHO OTBETHTb.

Ecnu ke 3aTpyAaHEHHE CBA3aHO C peIIeHUEeM 3aJjauyd Wi O(QOpMIIEHHMEM OT4eTa O
nabopaTopHOil paboTe, TO HA30BUTE 3Tall PEUICHMs, Yepe3 KOTOPbI HEe MOIJM IMepelarHyTh,
WK TpeOOBaHHUE, KOTOPOE HE MOXKETE BBIIIOJHUTb.

5. Meroauyeckue peKOMeHIAMHU 110 OPTraHNU3ALNU CAMOCTOATEILHONH PadoThI

VYcneniHoe  OCBOGHHE — KOMIIETEHIMH, (QOpPMUPYEMBIX  Y4eOHOM  JHUCIUILIMHOM,
IpeJnoiaraeT ONTUMAJIbHOE UCIIOJIb30BAHNE BPEMEHH ISl CAMOCTOSATEIbHON PaOOTHI.

CamocrodarenbHas padoTa 00y4aroLerocs - AeATelIbHOCTb, KOTOPYIO OH BBINOJHSET 63
HEINOCPEJICTBEHHOIO y4YacTHsl MpenojiaBaTelisi, HO M0 ero 3aJaHui0, MOJ €ro pPyKOBOJCTBOM H
HaOmronenueM. O0yyaronuiics, o01agaromnii HaBbIKAMH CAMOCTOSITENIbHON paOOThI, aKTUBHEE U
riyoke ycBauBaeT y4eOHbI MaTepuall, OKa3bIBaeTCs JIydlle MOArOTOBIEHHBIM K TBOPUYECKOMY
TPYAY, K caMO0Opa30BaHUIO U MPOJOHKEHUIO 00YUEHUSI.

CamocrosiTenbHast paboTa MOXKET ObITh AyAUTOPHON U BHEAyAUTOPHOU. ['paHUIBI MeXIY
TUMHU BUIaMU pabOT OTHOCHUTEJBHBI,  CAMU BUIBI CAMOCTOSITEIbHOM paboThI epeceKkaroTCsl.

AyuTopHas caMocTosATeNnbHas paboTa OCYLIECTBISAETCA BO BpeMsl POBEIEHUS yUEOHBIX
3aHATHUH 10 TUCIMIUIMHE (MOIYJIIO) IO 3a/laHUIO Mpernoaasarens. Bkimovaer B cest:

- BBITMIOJIHEHUE CaMOCTOSATENbHBIX PA0OT, y4acTHE B TECTUPOBAHUM;

- BBITMIOJIHEHUE KOHTPOJIbHBIX, TPAKTUYECKUX U JTa00PaTOPHBIX padoT;

- pemieHWe 3amad W YIOPaXHEHHWH, cOocTaBlieHHe Tpaduueckux H300pakeHUi (cxem,
JUarpamm, TaOJuIl U T.11.);
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- paboTy CO CIIpaBOYHOM, METOIUYECKOM, CIICIIUATBHON JIUTEPATYPOil;

- oopMJIEHHE OTYETa O BHIIOJHEHHBIX paboTax;

- MOJITOTOBKA K TUCKYCCHH, BBITIOJIHEHHS 3aJaHU B I€TIOBOM UTPE H T.JI.

BreaynuropHas camocrosTtenbHas padora (B Oubiamoreke, B snaboparopuu MITY, B
JIOMAIIIHUX YCJIOBUSAX, B CIEHUANBHBIX MOMEIIECHHUIX AJIsI caMoCcToATeNbHOM padotsl B MI'TY n
T.J1.) SBJSICTCS TEKYIIEH 00s3aTeIbHOM pabOTON HaJ y4eOHBIM MaTEpHaIoM (B COOTBETCTBUU C
paboueil mporpammoi), KOTOpas HE TPEAINOoJIaraeT HEMOCPEICTBEHHOTO M HEMPEPHIBHOTO
PYKOBOJZICTBA CO CTOPOHBI ITPernojaBaTelis.

BueaynutopHas camoctosiTenibHas paboTa 1Mo JUCHUIUIMHE MOXKET BKIIIOYaTh B ceO0sl:

- TMOATOTOBKY K ayAMTOPHBIM 3aHATUAM (JIGKIMSM, MPAKTUYECKUM 3aHSATHUSM,
n1abopaTopHBIM paboTaM | Jp.) U BHIIOJIHEHHE HEOOXOAUMBIX IOMAITHUX 3aIaHHIHA;

- paboTy HajJ OTIEIbHBIMU TE€MaMU JUCHUIUIMHBI (MOIYJs), BBIHECEHHBIMH Ha
CaMOCTOSITENIbHOE U3yUYEHHUE B COOTBETCTBUH C paboUeil mporpaMmoi;

- mpopabOTKy MaTepuajia U3 MepeyHs OCHOBHOW M JOIOJIHUTENBHON IUTEpaTyphl IO
JVICIATUTMHE, 110 KOHCTIEKTaM JICKIIHIA;

- Hanucanue pedepaToB, MOKIAA0OB, 3CCE, OTUETOB, MOJATOTOBKA MYJIbTHUMEIUNHHBIX
NPe3CHTAIN, COCTaBICHHUE TII0CCapHs U JIp.;

- Jpyrue BUJIbI CAMOCTOSTEIbHON PaOOTHI.

ConepxaHue CcaMOCTOSITETIBHONH — paboTBl  ompenensercss pabodyeil  mporpaMMoit
JTUCIHUIUIMHBL. 3aJaHusl AJIi CaMOCTOATENbHOU pabOThl MMEIOT YEeTKHE KaJeHAAapHbIE CPOKHU
BBITTOJIHEHHUSL.

Breimonnenue m000ro BuAa CaMOCTOATEIbHOW pabOThl MpeAnonaraeT MpOXOXKIACHHE
00y4arouMCcs CIEIYIOIUX 3TAIOB!

1. Onpenenenue meau caMoOCTOSITEIIBHOW PaOOTHI.

2. KoHkpeTtu3zanus no3HaBaTeabHOM (Tpo0IEMHOMN UITUIIPAKTUUECKOM) 3a1a4H.

3. CamMOOIIeHKa TOTOBHOCTH K CaMOCTOSITENIbHOW pabOoTerno perIeHuIo MOCTaBIeHHONW Ui
BBHIOpAHHOM 3a/1a4H.

4. BeiOop ajgexkBaTHOro criocoba NeicTBUM, BEYyIIero KpemeHuo 3a1aun (BbIO0Op myTeit
Y CPEJICTB JIJISl €€ PEIICHNUS).

5. IInannpoBanue (CaMOCTOSITEIBLHO WK C TIOMOLIBIOIPENOoaBaTessl) CaMOCTOATEIbHOM
paboTHI IO PELISHUIO 3aauH.

6. Peanu3zanus nporpaMmbl BBIITOJTHEHUS CAMOCTOSTENILHOW paboThI.

7. CaMOKOHTPOJIb BBITIOJIHEHUSI CaMOCTOSITENIbHOW pabOThl, OLIEHUBAHHE IOyYECHHBIX
pe3yJbTATOB.

8. Pednexcus cobcTBeHHOH Y4eOHOMH EATEIBHOCTH.

PaboTa ¢ HaAY4YHOIi U Y4eOHOM JIuTepaTypoi

PaGota ¢ yuyeOHOW W HayyHOW JHTEpaTypod sBISETCS TJIaBHOM  (opmoii
CaMOCTOSITeNIbHOM paboThl 1 HE0OX0UMa MPH MOATOTOBKE K YCTHOMY OIPOCY HAa CEMUHAPCKUX
3aHATUAX, K KOHTPOJIBHBIM paboTaM, TECTUPOBAHUIO, 3aUETYy.

B mporecce paboTel ¢ yaeOHOM U HAyYHOH JIUTEPATypOH CTYJIEHT MOYKET:

-Jle1aTh 3alMCH MO0 X0y YTEHMs B BUJIE MPOCTOI0 WIIM Pa3BEPHYTOro IjaHa (Co31aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATh TE3UCH! (IUTUPOBaHME HanOoJiee BaKHBIX MECT CTaThU WJIM MOHOTrpaduu,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBUThH aHHOTALIMU (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PAOOTHI);

- €03/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIE TE3UCHI, KOTOPHIE).

BriOpaB HY)KHBII UCTOYHHUK, CIIEyeT HAUTH HHTEPECYIOIIUI pa3 el Mo OrJIaBICHUIO WU
a1(paBUTHOMYYKa3aTeso, a TakKe OJHOMMEHHBIH pa3fesl KOHCIEKTa JIEKUUH WM y4yeOHOro
nocoOusi. B cinyyae BOZHUKIIMX 3aTpyJHEHMH B MOHMMAaHMM y4eOHOro MaTepuaia Cleayer
o0paTuThCsl K JPYTMM MCTOYHHMKAM, TI€ HM3JI0)KEHHE MOXET OKa3aTbCs 00Jiee JOCTYMHBIM.
Heo6xoauMo oTMeTuTH, 4TO paboTa C JIUTEPATypoll HE TOJBKO MOJIe3HA KaK CPEeACTBO Ooiee
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rJIyOOKOro HM3ydeHHUs JI000W JUCHUIUIMHBI, HO M SIBISICTCS HEOTHEMJIEMOH YacCThIO
npodecCuOHANBHOM NeSTeIbHOCTH Oy TyIEro BhIITYCKHUKA.

Pemenne CUTYaIMOHHBIX 3a1a4 (Kelc-3aaHmii)

Kelic-3amanue(anmn. Case- ciydad, CHTyalys) - 3aJaHUe, CBA3aHHOE C KOHKPETHBIM
MOCIICIOBATEIPHOCTRIO JICUCTBUI W HAIPaBICHHOE Ha pPa300p, OCMBICICHUE U pPEIICHUE
peanpHOM MpodecCHOHATBHO-OPUEHTUPOBAHHON CUTYAITUH.

Pemenne cuTyallMOHHBIX 3a7a4 HAMpPaBICHO HA (OPMUPOBAHNE YMEHHUS aHAJIU3UPOBATH
B KOPOTKHE CPOKHM OOJBINOH 00bEM HEYNOPSAM0YEHHOM HMH(POPMALUM, NPUHATUS PELICHUH B
YCJIOBHSX  HEIOCTAaTOYHOM uH(poOpMaInMyM, TOTOBHOCTH HCIIOJNBh30BaTh COOCTBEHHBIC
WHUBU]IyaJIbHbIE KPEATUBHBIE CIIOCOOHOCTH ISl PEIICHUS UCCIIeI0BATEIbCKUX 3a1ay.

Pexomenpamuu o pabote ¢ KecoM:

- CHauaja HeoOXOIUMO MPOYMUTATH BCIO MMEIOLIYIOCS MH(OPMAIUIO, YTOOBI COCTaBUTH
[EJIOCTHOE MPE/ICTABICHHUE O CUTYAIlNH; HE CIEAYET cpa3y ee aHaIH3UPOBaTh, )KEeNATEeIbHO JIUIIb
BBIJEIIUTEL B HEH TaHHbBIE, ITOKA3aBIINECS Ba)KHBIMU;

- TpeOyeTcs OXapaKTepU30BaTh CUTYAlMIO, OMPEHCIUTh €€ CYIIHOCTh U OTMETUTh
BTOPOCTEITICHHBIC 3JIEMEHTBI, a TaKXKe CHOPMYIUPOBATH OCHOBHYIO MPOOJIEMY U MPOOJIEMEI, €if
MOJYNHEHHBIE;

- B&KHO OIICHUTH BCE (PAKTBI, KacarolIuecsi OCHOBHOW MpoOieMbl (He Bce (akThI,
U3JIO’)KEHHBIE B CHUTYallMH, MOTYT OBITh MPSMO CBS3aHbl C HEW), M TMOMBITAThCS YCTAHOBUTH
B3aUMOCBSI3b MEXKITY TPUBEICHHBIMH JTaHHBIMU,

- cienyetr chopMyIupoOBaTh KPUTEPUU [Isl MPOBEPKU MPABUIBHOCTU MPEATIOKEHHOTO
pelieHus1, IONbITaThCA HAWTU aJbTEPHATUBHBIE CIIOCOOBI PEIICHUSI, €CIU TaKue CYIECTBYIOT, U
OTpeAeNIUTh BapUaHT, HarbOoJiee yI0BIETBOPSIONINI BRIOPaHHOMY KPUTEPHIO.

Monayas Ne 1.
O0mas 3K0J10rus M 17100a1bHbIE IKOJIOTHYECKHE MPO00JeMbl COBPEMEHHOCTH

1.1 YueHue o 6uocgepe

[Tonsitue 6uocdepsl. CoctaB u cBoicTBa 6uocdepsrl. YcroitunBocts 6uocdepnl. DyHKUINN
U CBOMCTBa *HBOT'O BellecTBa. buoreoxummnueckue nukisl. Hoocdepa.

[Tonsitue O6uochepsr nmosiBusiock B 6monoruu B XVIII Beke, HO BrepBbie B OJU3KOM K
COBPEMEHHOMY CMBICITY MOHsATHE «Ouochepa» BBeN aBCTpUICKHiA Teosor Dayapa 310cC B KHUTE
«IIpoucxoxnenue Anem» (1873 T.), KOTOpBIA oOmpenenuna ee Kak oco0yr, o0pa3zyemyro
opranuzMamu 000J04uKy 3emuin. B HacTosiiiee Bpemsi BC€ JKMBBIE OPraHU3Mbl Ha3bIBAIOT
«Ouora», «OUOC», (OKUBOE BEIIECTBO», a MOHATHE «Ouocdepa» TpaKTyeTcss TakK, Kak €ero
TOJIKOBaNl akajneMuk Brnaaumup MBanoBuu Bepnanckuii (1863-1945 rr.): ocobas, oxBaueHHas
KHU3HBIO, 000s0uka 3emin. B usuko-xuMuyeckom cocraBe Ouocdepsl BepHaickuil BbIAEST
CJIEyIOINE KOMIIOHEHTBI:

- KMBOE BEILECTBO - COBOKYITHOCTb BCEX JKUBBIX OPraHU3MOB;

- KOCHOE BEIECTBO - HEXHBbIE Tella WM sBIEHHUS (ra3bl arMocepbl, TOpPHBIE IMOPOJIBI
MarmMaTU4eckoro, HEOPraHM4YECKOro MPOUCXOXKACHUS U T.11.);

- OHMOKOCHOE BEILECTBO - PAa3HOPOJHBIE MPHUPOJHBIE Tela (IOYBbI, MOBEPXHOCTHBIE BOJBI U
T.1L.);

- OMOreHHOE BEIIECTBO - MPOIYKTHI KUZHEAEATEIHOCTH JKUBBIX OPraHU3MOB (TYMYC IOYBBI,
KaMEHHBIH yToJb, TOpQ, HeTh, CIAHIIHI U T.I1.);

Bepnanackuii B cBoem Tpyne «buocdepa» BrepBbie qoka3al NEPBOCTENCHHYIO POJIb KHUBBIX
OpPraHu3MOB B ()OPMHPOBAHUU OKpYyKarouied cpeabl. JKu3Hb -3TO CBS3YIOILIEE 3BEHO MEXKIY
Kocmocom wu  3emied, KOTOpO€ HCIONb3ysd JHEPrUIO, MPUXOIAIIYI0O M3 KOCMOCA,
TpaHc(hOPMHUPYET KOCHOE BELIECTBO, CO3a€T HOBbIE (DOPMBI MaTepUaIbHOrO MUpa. Tak, )KUBbIE
OpPraHu3Mbl CO3/aJM TOYBY, HAIMOJHWIM arMocepy KHCIOpOJIOM, OCTaBWJIM TIOcCie ce0s
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KAJIOMETPOBBIE TOJIIIM OCAOYHBIX MOPOJ U TOIUIMBHBIE OOraTcTBa HEJpP, MHOTOKPATHO MPOMY-
CTHWIN 4epe3 celds Becb 00beM MupoBoro okeana. BepHanckuil He 3aHuMMalcs mpoOseMoit
BO3HUKHOBEHUS U3HU, OH IOHMMAJI €€ KaK €CTECTBEHHbIN 3Tall CaMOOPIraHU3allui MaTEepUU B
10001 YacTu KOCMOCa, IPUBOISIINM K BOSHUKHOBEHHIO BCE HOBBIX (DOPM €€ CYIIECTBOBAHHUS.

Yuenue BepHaickoro HanenuBallo Ha U3y4YEHHE JKUBBIX, KOCHBIX M OMOKOCHBIX Tell B UX
HEPa3pbIBHOM E€IMHCTBE, YTO ChIIPaJIO 3HAYUTEIbHYIO POJIb B IOJATOTOBKE €CTECTBOUCIIBITATENIEH
K LIEJIOCTHOMY BOCIIPUSITUIO IPUPOJIHBIX CUCTEM.

Crpykrypa Ouocdepbl TpeacTaBisieT cOO0H COBOKYMHOCTH Tra3000pa3HO, BOJHOW U
TBEpAON 000JIOUEK IIJIaHeThl M JKMBOTIO BEIIECTBAa, MX Hacemstoniero. Macca Ouochepsl
coctapisier npuoimsutenbHo 0,05% wmaccel 3emnu, a ee oo6vem - 0,4% oObema TIUTAHETHI.
['panunbl  Omocdepbl  ompeaenseT  pacOpoCTpaHEHHE B HEW  JKUBBIX ~ OPraHU3MOB:
TOPU30HTAIIBHBIX IPAaHUIl B HEMl HE CYIIECTBYET, a IO BEPTUKAJIM BEpXHsS TpaHHIla pacloIoKeHa
Ha BBICOTE 030HOBOI'O CJIOSI 3€MJIM, @ HUXKHSS - B MpezesaX JIUTOC(EPHI JIEKUT B CPEAHEM Ha
riyoune 3 kM oT nmoBepxHoctu cymu u 0,5 km Hike nHa okeaHa. O 6osee rIyOOKOM IMPOHUK-
HOBEHUH JKU3HU B TOJIIIH JTUTOC(EPHI CBEICHUH HET.

JKuBoe BemiecTBO HaXOAUTCS B MMOCTOSTHHOM YHEPTreTUYECKOM OOMEHE C BHEIIHUM MHPOM.
OHO sByIsSIETCS OCHOBHBIM OPTaHU3YIOIIMM 3JIEMEHTOM B MOJJEPKAHUU KPYroBOPOTa BEIIECTB,
o0ecrie4eHU JTUHAMHYECKOrO paBHOBECHs JKojJorumueckux cuctem. [lpouecc co3panus
OpPraHMYecKOTo BemiecTBa B Ouocepe MPOUCXOAMT OJHOBPEMEHHO C MPOTHBOIIOJIOKHBIMU
npoleccaMy NOTPeOIeHUST U Pa3joKEHUsI ero reTepoTpodHBIMU OpPraHM3MaMU Ha HCXOJHBIC
MUHEpPAJIbHbIE COENMHEHUs (BOJa, YIJIEKUCIHbIM ra3 u zp.). Tak ocCyliecTBIseTCsS KpyroBopoT
OpPraHMYECKOTO BellecTBa B Ouochepe MpH yYaCTUH BCEX HACEISIONUX €€ OpraHu3MOB,
MOJIYYMBIIUI HA3BaHUE MAJIOTO, UM OMOJIOrH4YecKoro, (OMOTUYECKOr0) KpyroBOpOTa BEILIECTB B
OTJIMYHE OT BBI3BIBAEMOT'O COJTHEUHOM dHEprueil O0IbIIOro, WIH re0IOTHYeCKOro, KpyroBopoTa,
Haubosee SPKO MPOSBISIOUIETOCS B KPYroBOPOTE BOJBI M LUPKYIALUU atMocdepbl. bonbiioii
KpyroBOpOT IIPOMCXOJUT Ha TNPOTSHKEHUHM BCErO TIEOJOTMYECKOrO0 pa3BUTHS 3eMIIM U
IPOSIBIISIETCS B MEPEHOCE BO3AYIIHBIX MacC, MPOAYKTOB BBIBETPHUBAHHUS, BOJIbI, PACTBOPEHHBIX
MUHEPAIBHBIX COEUHEHNM, 3arpsSI3HAOIIMX BELIECTB, B TOM UUCIIE PaJlNOaKTUBHBIX.

buocdepa sBisiercss upe3BbIYaliHO CIIOKHONW 3KOCUCTEMOM, paboTaromeil B cTallMOHApHOM
pEe)KMME Ha OCHOBE TOHKOW PETYJSILIMM BCEX COCTABJLIIOIIMX €€ 4YacTed M mporeccoB. Kak
CBUJICTEJILCTBYIOT JIaHHBIE UCCIIEIOBAaHUH, 110 KpaliHel Mepe nociennue 600 MITH. JIeT XapakTep
OCHOBHBIX KPYTOBOPOTOB Ha 3€MJIE CYIIECTBEHHO HE MEHSJICS, U3MEHSIMCh JIMIIL CKOPOCTH
reoOXUMHUYECKuX TporeccoB. CTaOMIbHOE COCTOsHHE Ouocdepsl O0O0YCIOBIEHO B TIEPBYIO
ouepeb JEATENbHOCTBIO JKMBOTO BEIIECTBA, OOECHEUMBAIOLICH OIpPEIEIEHHYI0 CKOPOCTh
TpaHcpopMaIK COJIHEYHOW SHEPTHUU U OMOTEHHON MUTPAIIUN ATOMOB.

Bmecre ¢ TeM BMEMIATENbCTBO 4YEJIOBEKAa B INPUPOJHBIE KPYTOBOPOTHI HPHUBOAUT K
CEpbE3HBIM U3MEHEHUsIM B cocTosiHMM Onocdepnl. Boszppamiasics k yuenuto B.W. Bepnanckoro,
HE00X0/IMMO OTMETUTh, YTO OH OLIEHWJI IMOSIBIEHHE YeJIOBeKa Ha 3emile, Kak OTPOMHBIN IIar B
HBOJIIOLIMM [IJIAHETHl. YUYEHBIM CUUTaNl, YTO C BO3HUKHOBEHHEM YEJIOBEKa M Pa3BUTHEM €ro
IIPOU3BOJCTBEHHONW JESTEIBHOCTH YEJIOBEYECTBO CTAHOBUTCS OCHOBHBIM TI'€0JOTMYECKHM
dakTopoM BceX MPOUCXOAAIIUX B Ouocdepe MIaHEThl W3MEHEHUH, MPUOOpeTaromMX IJIo-
OanbHBIA XapakTep («YenoBeuecTBO, B3ATOE B 1EJIOM, CTAHOBUTCS MOIIHOW T'€0JIOTHYECKOM
cuioiy). JlanmpHeilllee HEKOHTPOJIMPYEMOE pAa3BUTHE JAEATEIbHOCTH JIOJeH Taut B cebe
OOJIBIIYI0 OMAcHOCTh W MOTOoMy, cuuTan B.M. Bepnaackuii, 6uocdepa NommKHA MOCTENIEHHO
npeBpamaThes B Hoocdepy, win chepy pasyma (0T rpedeckux NOOS - pazym, sphaira - mrap).

[Tonsitue «HOOChepa» oTpaxkaerT Oyayllee COCTOSHUE pPALMOHAIBHO OPTraHU30BAaHHOMN
IPUPOBI, HOBBIM 3Tam pa3BUTH Ouocdepsl, AMOXy HOOC(epsl, KOra JajbHEHIIas BOJIOLUSL
IUTaHETHl OYyAET HampaBIAThCS Pa3yMOM B IEAX oOecredyeHuss HeoOXOAWMOW TapMOHHMU B
COCYILLIECTBOBAaHUH MTPUPO/IBI U OOLIECTBA.

CamocrosTenbHas paboTa KypcaHTa COCTOUT B ITOJITOTOBKE K KOHTPOJIBLHON paboTe U
BKJIIOYAET NPOpabOTKy BONPOCOB, YKa3aHHBIC HUXKE.
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Bonpocul ona camonposepku

Jaiite onpenenenre NoHATUAM «Ouocdepa» u «Hoochepar.
Korma u kem Ob110 BBEZICHO MOHATHE «Orochepan?
JlaliTe XapakTepuCTHKY OHOChEpHI.
Onwumute rpaHuibl OHochepsl.
[lepeuncnure MATh OCHOBHBIX CBOMCTB OMOCHEPHI.
. JaiiTe onpenenenue NOHITHIO «OMOT€OXUMUYECKHUM LIUKID».
7 N3006pa3ute 6MOreoXMMHUYECKU UKIT a30Ta, JaiiTe He0OXOIMMBbIE MTOSICHEHUSI.
8. MH3zobpazute 6moreoxumuueckuii uki gpocdopa, naire He0OXO0AUMbIE TTOSCHEHHUS.
9. B uyem cocrout peBosoinoHHoCcTh yaeHus B.W. Bepuanackoro o 6mocdepe?
10. [{aiiTe onpeneneHne MOHATHIO «GKHBOE BELIECTBOY.

ouAwN R

11. [lepeuncante 1 ONUIIUTE OCHOBHBIE (PYHKIIUH KUBOTO BEIIECTBA.
12. [Iepeuncinre 1 ONUIINTE CBOMCTBA )KMBOT'0 BELIECTBA.
13. Onummre  poib  AHTPONOTEHHOT'O  BMEIIATENIbCTBA B~ OMOTCOXUMHYECKHE
LIUKJTBI.
14. Kakum 06pazom o0ecrieunBaeTcsi yCTOMIUBOCTE OHOchephl?

1.2 Ikocucmemuwli

CamocrosiTenibHass paboTra OOY4YarOMIEroCsi COCTOMT B  IMOBTOPEHUHM  JICKIIMOHHOTO
MaTepuaiga ¥ BKIIOYAeT CJEAYIONIME OCHOBHBIE pa3/ieiibl: BHUABI SKOCUCTEM, CTPYKTYPHI
IKOCUCTEM, TPO(UUYECKHE CBSI3M B IKOCHUCTEMAX, MPOAYKIHS U MPOAYKTUBHOCTH JKOCHCTEM,
BUJIBI CyKLlecCHi. HEKOTOpBIE OCHOBHBIE MTOHATHSA 110 TEME U3JI0KEHBI HUKE.

DKocucTtemMa - 3TO CHUCTEMa, COCTOSINAs W3 JKUBBIX CYIIECTB U CpeAbl UX oOWTaHus,
00BEIMHEHHBIX B €1MHOe (YHKIMOHAJIbHOE Ienoe. TepMUH BBEIEH AHIVIMHCKUM 3KOJIOrOM
AptypoM Tencnu B 1935 roay. Ilonstue sxocucTeMbl aOCTPAaKTHOE, TO €CTh HE MPHUBA3AHO K
KakoMy JMOO0 KOHKPETHOMY Y4YacTKy TEPPUTOpUH, B OTJIMYME OT OHOIeOleH03a, KOTOPBIH
0OBIYHO MPHUBSI3aH K KaKON-THO0 KOHKPETHON TEPPUTOPUH.

OcCHOBHBIE CBOWCTBA IKOCUCTEM:

1) CHOCOOHOCTH OCYIIECTBISTH KPYTOBOPOT BEIIECTB;

2) MPOTUBOCTOATH BHEIIIHUM BO3JECHCTBUSAM;

3) MIPOU3BOIUTH OUOJIOTUYECKYIO MPOAYKIINIO. BUTbI
KOCHUCTEM:

1) MHKPO’KOCHUCTEMBI (aKBApUyM, HEOOJBIIIONW BOJJOEM, KATUIS BOBI U T.11.);
2) Me303KocucTeMa (JIec, 03epo, CTelb, peKa);

3) makposkocucTeMa (OKeaH, KOHTUHEHT, TPUPOIHAs 30HA);

4) rnobanbHas sxocucTeMa (buocdepa B 1eIOM).

0. Onym mpemnoxmn Kinaccu(pUKAIMIO SKOCHCTEMBI Ha OCHOBE OMOMOB. DTO KPYITHBIE
NPUPOIHEIE IKOCHUCTEMBEI, COOTBETCTBYIOIIHE ¢usnko-reorpadhuIecKuM 30HaM,
XapaKTepU3YIOIMEeCcs] KakuM - JUOO0 OCHOBHBIM THUIIOM pPACTUTENBHOCTH WM JPYroi
XapaKTepHOW 0COOEHHOCThIO JaHAmadTa.

Tunber OMOMOB:

1) HazeMHbIC (HampuUMep, TYHpa, Taira, CTENH, MyCThIHN);

2) MpecHOBOJHBIE  (HAampuMmep, BOJOTOKH:  PEKH, pydbH;  BOJOEMBI:  03€pa,
pyzasl, 00JI0TA);

3) Mopckue (Hampumep, 30HBI anBEUIMHTA, KOPAJUIOBBIE DPH(BI, OTKPHITHIH OKeaH,
MPUOPEIKHBIE BOJIBI).
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CTpyKTypHpOBaHHE 3KOCHUCTEM IPOU3BOJAT B 3aBUCUMOCTH OT €€ THIIa, HAaIpUMED,
CYIIECTBYET BEpPTUKaJIbHAs M BHUJAOBas CTPYKTYpPbl IIHPOKOJIUCTBEHHBIX JIECOB, CTOSIYMX
BOJIOEMOB H TIp.

B skocucTeMe MOKHO BBIJCIUTH JBAa KOMIIOHECHTA — OHMOTHYCCKUI U aOMOTUYCCKUI.
buotnueckuii nenuTcs Ha aBTOTPOGHBIN (OpraHU3MBI, MOTYYAIOIIUE MEPBUYHYIO SHEPTHIO IS
CyIIECTBOBaHMS M3 (OTO- M XEMOCHHTE3a WJIM MPOAYICHTHI) U TeTepOoTpOPHBIA (OPraHU3MBI,
MOJTYYaroNIUe SHEPTUI0 U3 MPOLECCOB OKUCICHHUS OPTraHMYECKOr0 BEIIECTBA — KOHCYMEHTHI U
PEAYIEHThI) KOMIIOHEHTBI, KOTOpbIe (HOPMUPYIOT TPOPHUUECKYIO CTPYKTYPY IKOCHUCTEMBI.
Tpodudeckas mens - MOCaeA0BATEIBHBIA PsII OPraHU3MOB, B KOTOPOM Ka)J10€ TOCIEIyIOIIee
3BEHO TMOE/IAeT MPEIIIeCTBEHHUKA 10 1enu. COBOKYIMHOCTh TPO(UUIESCKUX IIEMeH B IKOCHCTEME
MIPEACTABISIET COO0M TPOPUUECKYIO CETh.

Cykueccust - ToclefoBarelnbHasl CMEHa OJHOro OWoleHo3a JpyruMm. Paznudaror
MEPBUYHBIE W BTOPUYHBIC; IPUPOJHBIE U AHTPOIOIEHHbIC, AJJIOTCHHBIEC, aBTOI'C€HHbBIC U
UHUKJINYECKUE CYKLIECCUMU.

Bonpocuwl ona camonposepxu

Jlaiite onpeneneHue TEPMUHY «3KOCUCTEMAY.

[lepeuncnure BUIBI 3KOCUCTEM, IPUBEIUTE IPUMEPHI.

Yro Takoe BUIOBask CTPYKTYpa 3KOCUCTEMBI?

N300pa3ute BEpTUKAIBHYIO CTPYKTYPY TPOIIUYECKOTO JIECa.

PwobdE

5. HM3o00pa3ute BepTUKAIBbHYIO CTPYKTYpy o3epa. Kakue BHUIbI )KUBBIX OPraHU3MOB
MOTYT OOHMTaTh B PO yHIAIBHOM 30He?

6. H300pa3ute BepTHKAIBbHYIO CTPYKTYpY OKeaHa. Kakue BUIBI )KUBBIX OPTaHU3MOB
obuTaroT B »BYOTHUECKOMN 30HE?

7. IlepeuncnuTe CBOMCTBA SKOCUCTEM.
8. Uro takoe Tpouyeckas 1enb?
9. IlpuBenuTe npuMep NacTOULIHON U JETPUTHON TPOPUUECKON LETH.

10. Yro Takoe mepBUYHAs TPOLYKITUS?

11. Kakue Ha3eMHBIE SKOCUCTEMBI SIBJISTFOTCS HU3KOMPOAYKTUBHBIMU ?
12. Kakue MOpCKHE SKOCUCTEMBI SBISIFOTCS BEICOKOTIPOTYKTUBHBIMHU?
13. JlaiiTe onpeneycHUE MOHATHIO «CYKIIECCHS.

14. OnummTe X0 NEPBUYHON CYKIIECCHH.

15. Onwumute X0 BTOPUYHOM CYKIIECCHH.

1.3 lonyassyuoHHAs1 O UHAMUKA

CamocTtosaTenpHas paboTa oOydaromierocs mpeanoiaraeT 3allOMHUHAHME MaTepuana,
W3JI0OKEHHOTO Ha JICKIMU TIO TUIAHY: TOIYJISIMH, BHJBI, CTPYKTypa IMOMYJISIUH, MTHPaMUIBI
BO3pacToB, (aKTOpPbI, BIUAIIME Ha IWHAMUKY YUCJICHHOCTH TOMYJSALUN, CBS3U MEXKIY
MOMYJISIIIASIMA W BHYTPH TIOITYJISIIHHA.

[Momynsius (mo3anenar. populatio, ot nar. populus — Hapo, HaceneHue) - COBOKYIHOCTh
oco0Oei 0JTHOTO BHUa, OOJIee WIIH MEHee JUTMTEIILHO 3aHMMAFOIAsi ONPeIeSIEHHOE TPOCTPAHCTBO
¥ BOCIIPOU3BOJAIIAS ce0si B T€UCHHE OOIBIIOrO YHCIa MOKOJCHUN; 0COOM OJHOU MOMYJISIIUN
UMEIOT OOJIBIIYI0 BEPOSITHOCTH CKPEIIMBATBCS JAPYr C JIPYrOM, YeM C OCOOSMH JAPYrUX
MOMYJISIIIHIA, 5TO CBA3aHO C T€M, YTO JJaHHAs COBOKYITHOCTh OCOOEH OT/AeNeHa OT IPYruX TaKuxX

! http://cyclowiki.org/wiki/
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e COBOKYMHOCTEW 0coOedl TOM MM MHOM CTENEHBIO JABICHHS PA3JIMYHBIX (OPM H3OJISALHUU.
[Tonynauuy XapakTepU3YITCS UHUCIEHHOCTBIO, IUIOTHOCTBIO M CTPYKTypou. Ilupamuasl
BO3PAaCTOB OBIBAIOT BO3PACTHHIC M IOJIOBO3PACTHBIC, OHU CIIYXKAT JUIsl TMPOTHO3HBIX OIIEHOK
COCTOSIHUSI MOIYJSIMUM C LEJIbI0 INPUHATHS CBOEBPEMEHHBIE MEp MO MPEAOTBPALIECHUIO HX
VCYE3HOBEHMS WIN PETYISALUNA YUCICHHOCTH.

buotnueckuii moreHnuan - (0T rped. bIiOte JKHM3HB, CHHOHHUM - PENPOAYKTHBHBIM
MOTEHIIMA) — XapaKTePUCTUKA BHYTPECHHEH MOTEHIIUAIBHON CIIOCOOHOCTH JTAHHOW MOMYJISIIUN
K POCTY IPU CTaOMJIBHOM BO3PACTHOM COCTaBE M ONTHUMAJIbHBIX YCIOBUSAX CPEIbl; BBIPAXKACTCS
BEJIMYMHON NPUPOCTa TONYISIIMMA 3a EIWHUILY BPEMEHH B pacdyere Ha OJHY OCO0b.
ComnpoTuBieHHE Cpeabl - COBOKYIIHOCTh BCEX JIMMUTHPYIOLIUX YHUCIECHHOCTh MOMYJISLIUN
¢dakTopoB. Hampumep, KOJIMYECTBO MUIIM, HAIWYHE/OTCYTCTBUE XHIIHHKOB, CIHIIKOM HH3-
Kas/BbICOKasl TeMIieparypa u np. Takum oOpa3oMm, IMHAMUKa YHCIECHHOCTHU MOMYJIALUNA 3aBUCUT
OT TOT0, KaKMM 00pa3oM (popMHUPYETCS COOTHOUICHUS «COMPOTHBIIEHHE CPENbl - OMOTHYECKUI
MOTEHUUAT». 3aBUCUMOCTh JAHHOTO COOTHOIIEHHUS OT BPEMEHM I103BOJISIET ONPENEIUTh THUI
JTUHAMUKYU YUCIICHHOCTH MOMYJISIUN (CTaOMIIbHBINA, N3MEHUUBBINA, B3PHIBHON ).

buotnueckue cBA3M (CUMOMO3, HEUTpamU3M, aHTHOWO3)- OTHOILIEHHUS MEXIY OCO0sSMH,
nomynasuusamM, BuaamMu. CHMOMO3 - THUO OMOTHYECKOH CBS3M, NPH KOTOPOM OIMH U3
B3aMMOJICHCTBYIOIUX BHJIOB WJIM 00a WU3BIEKAIOT BBITOJY U3 CBOMX B3aUMOOTHOIICHUIA.
Hefitpanusm - Tun GMOTHYECKOM CBSI3M, TIPU KOTOPOM HE HAOIIOAAETCS HU OTPHUIIATEIBLHOTO, HU
MOJIOKUTEIBHOTO BIUSHUS BUIOB JIPYr HA Apyra. AHTUOMO3 - TUI OMOTHYECKOW CBSA3H, MPHU
KOTOPOM OJIMH U3 B3aMMOJICHCTBYIOIIMUX BHUJIOB WM 00a MCHBITHIBAIOT YTHETEHUE CO CTOPOHBI

JPYTOro.

Bonpocwi 0na camonposepku
JlaiiTe onpeeieHne MOHATHIO IO YJIALIUS.
UYem xapakTepu3yeTcs MOmysnus?
Kakue nomnynsiuu uMeroT MPOoCTYIO AeMOTpapUuecKyo CTPYKTYpy?
Kakue nonynsiuu uMeroT CI0XKHYIO 1IeMorpaduiyecKyto CTpyKTypy?
N300pa3ute nupaMuay BO3pacToOB BBIMUPAIOLIECH MOMYISAIUH.
Yro Takoe OMOTHUECKUH MOTEeHIal BUuaa?
Yro Takoe eMKOCTh Cpefibl AJIs JaHHOTO BUJa?
8. Uro Takoe COMpPOTUBIICHUE CPENIbI?
9. Kakum oOpa3om BiHs€T IUIOTHOCTh TOMYJSIUM Ha  4ucieHHocTs?  [lpu-

BEJIUTE NIPUMEDBI.

10. Kakwuie TUTIBI TUHAMHUKY YACIICHHOCTH MOMyJIsuid Ber 3HaeTe?

11. JlaiiTe onpeneneHne MOHATUIO «OMOTUYECKUE CBAZH.

12. Kakue Bunnl OMoTHUeCKUX CBs3eil Bel 3HaeTe?

13. Uro takoe myryanusm? [IpuBeanuTte mpumepsl.

14. Yto Takoe xuuiHuuectBo? [IpuBeaute nprumepsl.

NoakwdrE

1.4 Ikon102uueckue hakmopbwi

CamocrosTenpHass paboTa OOYYaroOIIErocsl MPEAIoyiaraeT IOBTOPSHHUE JIEKIIHOHHOTO
MaTepHaia 1o IUIaHy: Kiaccu(UKanus 3KOJIOIHYeCKUX (PaKTOPOB, BO3JEHCTBUE IKOIOTUUECKUX
(bakTOpOB Ha JKWUBBIE OPraHWU3MEI, 3akoHbI JInOuxa u lllendopaa, nereHne KUBBIX OPTaHU3MOB
110 OTHOILEHHIO K (pakTopam cpesbl.

DKOJIOTUYeCKHi (PaKTOp - 3TO JOOOH AIIEMEHT Cpelibl, CIIOCOOHBIM OKa3bIBaTh HPSIMOE
BO3/ICHCTBUE Ha >KMBbIC OPTaHMW3MbI XOTS Ha MPOTSHKEHUU OAHOM M3 (pa3 MX WHAMBUIYAIBHOTO
Pa3BUTHSI, WIK JTIO00E YCIIOBHE CPEbl, HA KOTOPOE OPraHW3M OTBEYAET MPHUCIOCOOUTEIEHBIMU
peakuusamu. Ilpocreiimas kinaccupuKanys IEIUT 3KOJIOrH4Yeckue (akTopbl Ha JBE TPYIIIBL:
abuoTnyeckue (HEKUBOUW MPUPOJIBI) U OMOTHYECKUE (KMBOU MPUPOJIBI) (GaKTOPHI.
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3akon Jlubuxa Qopmymupyercs cCiemyromuM 00pa3oM: BEIIECTBOM, HAXOJSIIUMCS B
MUHHMYME, ONPEACISICTCS BEIMYUHA YPOXKas, OMPEACISIeTCS ero CTaOWIBHOCTh BO BPEMECHHU.
3akoHn lllendopaa: 11000ii BUJ UMEET ONpeAeTICHHbIE, YBOJIIOIMOHHO YHACIIEIOBaHHbIE, BEPXHUI
Y HIDKHUH TIpeNieNbl TOJIEPAHTHOCTH (BBIHOCIMBOCTH) MO OTHOIICHUIO K BO3JIEHCTBHIO JIHOOOTO
dakTopa cpe/bl.

CyliecTByeT ACNCHHE KUBBIX OPraHU3MOB IO MPU3HAKY MX OTHOIICHHUS K BO3/ICHCTBHIO
HKOJIOTHYECKUX (PaKTOPOB HAa CTEHOOMOHTOB M 3BpUOMOHTOB. CTEHOOMOHTHI HMMEIOT Y3KUi
JIara3oH TOJIEPAHTHOCTH 110 OTHOIICHUIO K BO3JEHCTBHIO KaKOTO-JIMOO 3KOJOTHYECKOTO
daxTopa, a IBpUOHOHTHI - IUPOKUH. ClieayeT MOHUMATh, YTO YHCTHIX CTEHO- U IBPUOMOHTOB HE
CYIIECTBYET.

Bonpocwr ona camonposepku
Jaiite onpeneneHne MOHATUIO «IKOJIOTUIECKUN (HaKTOp».
[TpuBeauTe KIaccuUKAIIIO SKOIOTUIECKUX (PaKTOPOB.
Kakune abuotnyeckue akrops Ber 3HaeTe?
Kakue pakTopsl oTHOCATCS K OMOTHYECKUM?

PwdE

5. U300pa3ute TpaduvecKyl0 3aBUCHMOCTh JKM3HCHHOHW AaKTUBHOCTH OpraHWU3Ma OT
MHTEHCUBHOCTH BO3JICHCTBHUS IKOJIOTHYECKOTOo (hakTopa. [laiite HeoOXoauMbIe TOSICHEHUS (30HBI
ONTUMYMA U MECCUMYMa).

6. Chopmynupyiite 3akoH Jlubuxa. Ilpumenum nu 3akoH JIlubuxa K IKUBOTHBIM?
[TpuBeauTE IPUMEPHI.

7. Chopmymupyiite 3akon lendopna. [Tloscaute ero neiicTpre Ha npuMepax.

8. Uro Takoe TOJIEPaHTHOCTh BHIA?

9. fIBnsercs nm  riayOMHa  OKkeaHa  JkojorudyeckuMm  ¢akrtopom?  I[losicHuTe
OTBET.

10. Kakue opranu3Mmsbl sBisercs ctTeHoOMoHTaMu? [IpuBenuTe mpuMepbl CTEHOTEPMHBIX,
CTEHOTAJIMHHBIX OPTaHU3MOB.

11. Kakue opranusMsbl sSBIsIOTCS 3BpuOnonTamu? [IpuBennte npuMepsl SBpUTATUHHBIX U
BPUQPOTHBIX OPTAaHU3MOB.

1.5 I'1o6a1bHbIe IK0102UYECKUE NPO61eMbl CO8PeMeHHOCmU

CamocTrosTrenbHas paboTa oOydarolierocs MpeanojaraeT MnpopadoTKy JUTEpaTypbl U
KOHCIIEKTa JIEKIUH 10 CIEIYIOIIUM BOMpocaM: JAeMorpaduyeckuil B3pbIB; KUCIOTHBIE OCAJKH,
rio0anbHOEe MOTEIUIEHUE, pa3pyLIeHHEe O30HOBOTO CJIOS, OIYCTHIHWBAaHUE, YMEHBIIECHUE
BUJIOBOIO pa3HOOOpa3us B acleKTe AaHTPOIOre€HHOro BO3ACHCTBHS Ha MPHUPOAY; IOHSATHE
YCTONYHMBOTO Pa3BUTHS.

B nemorpaduueckoil MCTOpUM YEIOBEYECTBA YCIOBHO MOXHO BBIJECIUTH JIBa OOJIBIIUX
nepuoaa. IlepBelii M3 HUX COOTBETCTBOBAJ TaK HA3blBAEMOM arpapHoid LUBMUIM3ALUU U
MPOAOJKAJICA TPUMEPHO 10 BTOpoi mojoBuHbI XVII B. OH oTinMYancs cpaBHUTEIbHO HU3KUM
IPUPOCTOM HaceleHus. B ycrnoBusx nmepBoOBITHOro 0OIIeCTBa, Jake MPU HAJTHMYUH MTOJTUTaAMUU
(T. e. MHOTOOpauMsi), €CTECTBEHHBI MPUPOCT ObUI HE3HAYUTENICH, TaK KaK POXKIAEMOCTh U
CMEPTHOCTb, HaXO/SICh HA BICOKOM YPOBHE, B3aUMHO YPaBHOBEUINBAJINUCH.

Haubonee 3ameTHble HM3MEHEHHMS B  YHUCICHHOCTH OKUTENEeH 3€MHOro  IIapa,
03HAMEHOBABILIKE MEPEX0]] KO BTOPOMY MEPHOAY AeMOrpaduyecKoro pa3BUTHs, MPOU3OILIH 3a
nocieAHre Tpu C JUmHUM cronetus. Ho um Ha ux ¢one temmnbl npupocta B 1960e rojsl
OKa3aJInuCch OecmperieleHTHBIMA. Torna M BO3ZHUKIO TOHSTHE AEMOrpauuecKuil B3phIB —
pEe3KOe YBEIMYEHHE MPUPOCTAa HACENEHHUs, NOSBUJIUCH MpadyHble IMPOTHO3bI CKOpPOTO
NIEPEHACEIICHUSI [IJIaHETHI.

B dem nmopnmuHas npuuuHa aeMorpaduueckoro B3peiBa? Ilpexne Bcero, 3To pe3ynabTar
PE3KOro CHMXKEHHUS JIOJIM CMEPTHOCTH BO BCEX BO3PACTHBIX Ipymnmnax. PoxmaemocTs ke 160
COXpaHUJIaCh Ha HEM3MEHHOM YPOBHE (BO MHOTHX CJIa0Opa3BUTHIX CTpaHax), TUOO CHHU3WJIACK,
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HO OTHIOJIb HE B TaKOW CTENEHH, KaKk CMEPTHOCTh. B mepByto odepenp 3TO KacaeTcsi I€pEBEHb B
Pa3BUBAIOIINXCS CTPAaHAX, IJI€ BHICOKAs POXKAAEMOCTh COXpaHseTcs o pany npuyuH. Jlroau uc-
MMOKOH BEKOB CUWTAJU €€ €CTECTBEHHOM M HE BUJEIM pPEaIbHOW aJIbTEepHATUBBI, a MpoIaraHaa
nepexo/ia K CO3HATEIbHOMY IUITAHUPOBAHUIO CEMBH C TPYJOM JOXOJHUT JI0 UX co3HaHus. Henb3s
3a0bIBaTh TAK)KE€ O KOHCEPBATUBHOM MO3UIIMM B OTHOILIEHUU POXKIAEMOCTH MPAKTUUYECKH BCEX
peNuruil Mupa — UHAYU3Ma, XPUCTHAHCTBA, MCllaMa, nyAan3Ma, OyJau3Ma BO BCEX UX TOJIKAX.
He cexper, 4To 10 cuX MOp LEPKOBH (Tr00asi) sBIsETCS (PaKTOPOM, CYIIECTBEHHO TOPMO3SIIUM
HOpMaJIM3AIHI0 TT100aIbHON AeMorpaduyecKoi CUTyaluu.

beckOHTpONIBHBIH pOCT HapOJAOHACENIEHUS MHpa paHO WJIM TO3IHO B COCTOSHHUH
MOBEPrHYTh B Xa0C MHPOBYIO SKOHOMHKY, YTO ciefiaeT Oecroyie3HOHOopsOy ¢ HHUILETON H
TOJIOJIOM, TPHUBEAET K HUCTOIICHWIO MPUPOIAHBIX PECYPCOB U K (PaTATbHBIM IMOJUTUICCKUM
MOTPSICEHUSIM.

Bwmecte ¢ Tem, HeoOX0aUMO TPUHUMATh BO BHUMAaHHUE, YTO CBOETO MHKAa OTHOCHUTEIIbHBIE
TEMIIbl POCTAa YMCJICHHOCTH HaceleHus 3emuin aocturid B 1960-e rr.; a ¢ xkonua 1980-x rr.
HAYaJIOCh CHUKEHUE U a0COJIIOTHBIX TEMIIOB POCTa YUCICHHOCTH HaceJeHus Mupa. B Hacrosiiee
BpeMsl TEMIIbl POCTa HACEJICHUSI CHIDKAIOTCS MPAKTUYECKH BO BCEX CTpPaHAX MHUpPA; U MOKHO
TOBOPUTH, YTO MBI XKMBEM B OIOXY OKOHYAHHS JEMOrpauiecKoro B3pbiBa. Bmecte ¢ Tewm,
yrpo3a JAOCTH)XEHHSI YPOBHIMH OTHOCUTEIBHOTO NMEPEHACENICHUS KaTaCTPOPUUYECKUX 3HAUCHUN
0 CHUX TIOp COXpaHSIETCS TPUMEHHUTEIIBHO K OTIEIbHBIM CTpaHaM, TJ€ CKOpPOCTh
neMorpaduueckoro pocta ocTaéresi 10 CHUX MOp UCKIIOYUTENbHO BBICOKOM, a 3aMeJIsieTcsl OHa
HEJIOCTATOYHBIMH TeMITaMH (TIPEK]Ie BCEro peub UAET O cTpaHax Tpomnudeckoil APpUKHU, TaKuX
kak Hurepwus, JIPK, Aarona u 1. 1.).

Cy1iecTByeT HECKOJIBKO OIICHOK KOJIMYECTBA JIFOJICH Ha IUIAHETe, KOTOpoe 0e3001e3HEHHO
MOXET «BblAEpKaTh» Hama ruianera: 500 miuH, 3-4 mapa u 1012 mupa. BonbIIMHCTBO yYEHBIX
CXOnATCS Ha 4uciaax 3-4 MipH, ¥ KOCBEHHBIM JI0KAa3aTEIHCTBOM CIIPABEIMBOCTH JAHHOTO
CYXKICHHS sIBIsSIeTCS TOT (DakT, 4TO TioOaabHbIe MPOOIEMbl COBPEMEHHOCTH BO3HHUKIHM TOT[A,
KOT/Ia YUCJICHHOCTh «TI€PEBATMIIA» 32 OTY OTMETKY.

['moGanbpHBIe MPOOIEMBI COBPEMEHHOCTH - 3TO COBOKYIHOCTH HanboJee OCTPhIX MHUPOBBIX
mpoOJeM, pelIeHre KOTOPBhIX TpeOyeT MacCOBOTO OCMBICICHUSI M OOBEIUHEHHUs YCHUIIHMN BCEX
HapOJOB U rocyaapcTB. K HUM OTHOCST yrpo3y SJepHOI BOMHBI, 9KOJOTHYECKYIO KaTtacTpody,
pacTymmii packosl MHpa Ha «Ooratbie» U «OemHbIe» CTpaHbl M HAPOJbI, HCTOIIECHUE
TPaIULIMOHHBIX M HEOOXOAMMOCTh MOMCKA HOBBIX MCTOYHUKOB dHEPrUH. B kypce «Dxomorus»
MIPEANOIaraeTcsl u3yueHue rio0aabHbIX IKOJIOTHYECKUX MPOOJIEM COBPEMEHHOCTH: KUCIOTHBIE
OCaJKH, HapyIIeHHE O30HOBOTO CJOos, TN00adbHOE TMOTEIJICHHE, YMEHBIICHHE BHIOBOTO
pa3HooOpa3usi, omycThiHUBaHME. [0 KaXm0¥W M3 TEPEUHMCICHHBIX MPOOJIEM CTYACHT OJKEH
3HaTh €€ CYTh, CYIIECTBYIOIINE OLIEHKH, a TAKXKE MYTH PEIICHHUS.

VYcroitunBoe pasputue (anria. sustainable development) - npaBuibHOE, TapMOHWYHOE
(paBHOMEpHOE, CcOallaHCUPOBAHHOE) pa3BUTHE. [apMOHWUYHOE pa3BUTHE - OTO MPOIECC
W3MEHEHUH, B KOTOPOM JKCIUTyaTalusl MPUPOJHBIX PECYpPCOB, HAMPABICHHE WHBECTHUINH,
OpUEHTALINSl HAYYHO-TEXHUYECKOTO PAa3BUTHS, Pa3BUTHE JTUYHOCTH W HWHCTUTYLIMOHAIbHBIE
W3MEHEHUS COTIIACOBAHBI PYT C IPYrOM M YKPEIUISAIOT HBIHEITHUN U OyayIIuid MOTSHITHA TSt
YIOBJICTBOPEHUSI UEIOBEUECKUX MOTpeOHOcTel u ycTpemieHHid. C HIKOJIOTMYECKON TOYKHU
3peHHUs, YCTOMYMBOE pa3BUTHE JODKHO OOECIeunBaTh IIEJIOCTHOCTh OHMOJOTUYECKUX U
buznyeckux TpUpoIHbIX cucteM. Oco0oe 3HAYeHHE MMEET >KU3HECTIOCOOHOCTh PKOCHCTEM, OT
KOTOPBIX 3aBUCUT TJIOOANbHAs CTaOMIBHOCTH Bcel Ouocheprl. bomee Toro, mnoHsTHE
«TPUPOJHBIX)» CHUCTEM U apeajoB OOWTAHHS MOXHO IMOHUMATh IIUPOKO, BKIIOYash B HUX
CO3/IaHHYIO YEJIOBEKOM Cpeny, TaKylo Kak, Hampumep, roposa. OCHOBHOE BHUMAaHUE yJENsIeTCs
COXPAHEHHIO CTIOCOOHOCTEN K CAMOBOCCTAHOBIICHUIO U JMHAMHYECKOHN aIalTal[ii TAKIUX CUCTEM
K HW3MEHEHUSAM, a HE COXpAaHEHHE HUX B HEKOTOPOM «HUJI€aTbHOM» CTaTUYECKOM COCTOSHUU.

2 http://www. globaltrouble.ru/demograficheskaya_problema/
3 http://ru.wikipedia.org/
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Jerpananus OpUPOIHBIX PECypCOB, 3arpsi3HEHUE OKpYyXKarollled cpeabl M yTpara
OMOJIOTMYECKOTO  Pa3HOOOpa3Hsl COKpALAalOT CIIOCOOHOCTb  JKOJOIMYECKMX CHUCTEM K
CaMOBOCCTaHOBJICHHUIO.

Bonpocul ona camonposepxu

1. HazoBuTe NMPOTHO3HBIC OIICHKU YUCICHHOCTH Jirojiei B 2050 r.

2. K uemy MOXeT TMpPUBECTH YBEJIMYEHHUE TEMIIOB MPHUPOCTa HACENEHUS Ha
3emie?

3. KakoBa 4ncieHHOCTh HaceJIeHUs TUIAHEThI B HACTOsIIee Bpemsi?

4. KakoBbl NpUYMHBI AeMOrpaduyeckoro B3pbia?

5. Maiite ompeieNieHue  TEPMHUHY  «JIoOalibHble  MPOOJEeMbl  COBPEMEHHO-
CTH.

6. Ilepeuncnute rio0anbHbIE YKOJIOTUIECKUE TPOOIEMBI.

7. Ha3oBuUTe NPUYMHBI U MTOCIEACTBUS BBINAJCHHS KUCIOTHBIX OCAJKOB.

8. HazoBuTe mpuuuHbI U MOCIEICTBHS HAPYIICHUS 030HOBOTO CJI0ST 3EMIIH.

9. Ha3oBUTE NMPUYHHEI U MTOCIEACTBHS III00ATBHOTO TTOTCIIIICHHSL.

10. Kakwue TOYKH 3peHHS 110 MTOBOTY TII00ATBHOTO MOTEIUICHUS CYIIECTBYIOT B HACTOSIICE
Bpemsi?

11. Kakue MexxayHapOJHbIEe COTJIAIlIEHUs 110 BOIPOCaM O30HOBOTO CJIOSI M TJI00AIbHOMY
noreryieHuio Bel 3HaeTe? Ha30BUTE X OCHOBHBIE MOJIOKEHHUS.

12. Kakum 00pa3oM cKa3bIBacTCS HAa COCTOSIHMM OHOC(HEpHl YMCHBIICHHUE BHJIOBOTO
pazHooOpazus?

13. Yto moapazymeBaeTcsi OJ] TEPMHHOM «OITycThIHHBaHUE)»? KakoBbI ero macmralbl B
HacTosiee Bpemsi?

14. [laiiTe onpeneneHUuEe TEPMUHY «YyCTOMYHMBOE Pa3BUTHEY.

15. Yro noapazymeBaeTcs 1ol yCTOWYMBBIM PA3BUTHEM C IKOJIOTMUECKONW TOUKHU 3pPEHUS?

16. Kakue mexayHapoJHble KOH(EpEeHLIMHU 0 YCTOHYMBOMY pa3BUTHIO Bbl 3HaeTe?

Monyas 2. [Ipupoonoib30BaHue H 0XPaHa OKPY:KaIOLIEi cpeabl

2.1 IlIpupodonoav3osaHue

CamocrosTenbHas paboTa oOydarollerocst BKJIIOYAeT MpopabOTKy Marepuala JaHHOU
TE€Mbl MO IUJIAHYy: NPUPOJHBIE PECYPChl, KJIACCU(UKALMUU NPUPOIHBIX PECYPCOB, PECYPCHBIN
(aHTPOMOT€HHBIN) LUK, MPUHLUIBI PALIMOHATIBLHOIO MPUPOIONOIb30BAHUSA, XapaKTEPUCTUKA U
POJIb BOAHBIX U PHIOHBIX PECYPCOB IJIAHETHI.

[TpupoaHbie pecypchl - COBOKYIHOCTh €CTECTBEHHBIX TEJ M SBJICHHH, KOTOPhIE OOIIECTBO
UCIIONIb3YET B CBOMX LIENSAX B HACTOSIIEE BpPEMS MM CMOXKET HCIOJIb30BaTh B OYAYIIEM.
CyIecTBYIOT ClIEAYIOIIME KiIacCU(UKALMOHHBIE MPU3HAKM PECYpCOB: C TOUKU 3PEHHS HX
JOCTYITHOCTH, UX MPHUPOJIBI, IO IPUHAJIEKHOCTH K TEM WJIM MHBIM KOMIOHEHTaM MPUPOIbI, 110
Ha3HAuYEHUIO, M0 c(epe MCIOIb30BaHUS, 110 3aMEHUMOCTH, M0 MCYEPIAeMOCTH U BO30OHOBIIsIE-
MocTh. B pesynbrare wu3ydeHHs TeMbl CTYAEHT JOJDKEH 3HaThb BCE IEPEeUYUCIICHHbIE
KJaccu(UKalu, yMETh IPUBECTH IPUMEDHI.

[Tpupononone3oBanue - 310 1) UCNOIB30BAaHUE MPHUPOJHOM Cpelbl Ui yIOBIETBOPEHHUS
HKOJIOTHYECKUX, IKOHOMUYECKHX, KYJIbTYpHO-03/I0pPOBUTEIBHBIX MOTPEeOHOCTEN oOIecTBa; 2)
HayKa O palMOHAIbHOM (AJI1 COOTBETCTBYIOIIEIO HCTOPHUYECKOIO MOMEHTA) HCIIOJIb30BaHUU
IPUPOHBIX PECYPCOB OOIIECTBOM - KOMIUIEKCHAs AMCLUIUIMHA, BKIIOYAIONIAs 3JIEMEHTHI ecTe-
CTBEHHBIX, OOIIECTBEHHBIX M TEXHHYECKMX HayK. PalnoHanpHOE NpUPOAONOIb30BaHNE
BKJIIOYAET H3yYeHHE, OXpaHy, OCBOCHHME U MpPeoOpa3oBaHUE PA3IUYHBIX TUIIOB TPUPOIHBIX
pECYpCOB.

OcHOBHBIE IPUHLIUIIBI PALIMOHATIBHOIO IPUPOIONOIb30BAHUS:

- IPUHLHUI CUCTEMHOI'O OJIX0/a;
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- HPUHLUI ONTUMU3ALMH IIPUPOIOIOIB30BaAHUS;

- IPUHLHII [TOJIHOTHI UCIIOIb30BaHUA IPUPOIHBIX PECYPCOB;

- IPUHLHUI KOMIUIEKCHOT'O MCIIOJIb30BAHMS IIPUPOAHBIX PECYPCOB;
- IPHUHLHUI TAPMOHM3ALMH OTHOLICHUM IPUPOABI U IIPOU3BOJICTBA.

Bonpocul ona camonposepxu

1. Maiite onpeneneHre TEpPMUHY «IIPUPOJTHBIE PECYPCHI».

2. IlpuBenute knaccupukauio pecypcoB. Kakme u3 HHMX OTHOCATCA K IIpHU-
POIHBIM pecypcam?

3. Ilepeuncinure ucyeprnaeMble MPUPOIHBIE PECYPCHI.

4. Ilepeuncinre HEMCUEPIIAEMbIE IPUPOJHBIE PECYPCHI.

5. Kakue npupozHbie pecypcbl OTHOCATCS K BO3OOHOBIIIEMBIM?

6. Bonra wu arMocdepHBIii BO3AYX SIBISIOTCS HCYEPIAEMBIMH WM HEHCYEp-
[aeMbIM [IPUPOIHBIMU pecypcaMu’?

7. N300pa3uTe cxemy aHTPOIOI€HHOTO PECYPCHOTO LIUKJIA.

8. [aiire ompeneneHue TEPMUHY «IIPHUPOIOTIONH30BAHUEY.

9. Kakue acneKThl BKIIFOYACT pallMOHAIBHOE MPUPOAOIIOIE30BaHNE?

10. Yro noppa3zymeBaeT NpUHLKI CUCTEMHOI0O oaxoaa?

11. Yro nompazymeBaeT NPUHIUI ONTUMHU3ALUU IPUPOIONIONH30BAHUS?

12. Yro nmoppa3zymMeBaeT MPUHILUI ITOJTHOTHI HCIIOJIB30BAHUS IPUPOIAHBIX PECYpPCOB?

13. Yro noapazymeBaeT NPUHLUI KOMIUIEKCHOTO UCIOIb30BaHUS IPUPOIHBIX PECYpcOB?

14. Yto nogpasymeBaeT NPUHLMII  TApMOHU3ALMM  OTHOLIEHUM  NOpPUPOIBl U
npousBojcTBa?ls.

15. Oxapakrepusyiite BOJHbBIE PECYPCHI IIJIAHETHI.

16. OxapakTepu3yiTe pbIOHBIE PECYpCHI IIAHETHI.

2.2 Ikos102uvecKuil MOHUMOPUH2

CamocrosiTenpHass paboTa 00ydYaromerocs MpeanoaraeT W3ydeHue MAaHHOM TEeMbI II0
IUTaHY: TJ00albHBIN, HallMOHANBHBIM, pPETHOHATIBHBIA ¥  JIOKAIBHBIA  9KOJOTHYECKHIA
MOHUTOPUHT, OOBEKTHl U CYOBEKTHI IKOJIOTHUECKOTO MOHHTOPUHTA, COCTOSHHE OKpY>Karolie
CpeIIbl, DKOJIOTHYECKasi 0€30MacHOCTh, OIIEHKA KayecTBa OKPYKAIOIIEH cpebl.

MOHUTOPHUHT - TOCTOSIHHOE HAOIO/IEHUE 32 KAKUM-TTHOO MPOIIECCOM C IIENIbIO BHISBICHHUS
€ro COOTBETCTBHUS JKEIAEMOMY pE3yJIbTaTy WM I[EPBOHAYAIBHBIM  IPEAIOI0KEHUAM.
DKOJIOTUYECKUH MOHUTOPHHT - HAOJIIOJCHHUE 32 COCTOSIHUEM OKPYXKAIOIIEeH CPebl C LETbI0 ee
KOHTpPOJI, IPOrHO3a M OXpaHbl. [[0 BenuumHEe OxBaTa TEPPUTOPUN PA3IUYAIOT: JIOKAJIBHBIH,
PETHOHANIbHBIN, HAIIMOHAJIBHBIN, TI00aNbHBI MOHHTOPUHT. [I0 MECTOMOJIOKEHUIO CTaHIUN
HAOIIO/IEHUS PA3INYAIOT: KOCMUYECKUN, aBUAITMOHHBIN U HA3€MHBII MOHUTOPHHT.

['mobGanpHas cucreMa MoHHTOpHHTra okpyxawmeh cpenst (CMOC) Opima cosnana
COBMECTHBIMH YCHJIMSIMH MHPOBOTO cOOOIIecTBa (OCHOBHBIE MOJOXKEHUS W IENHU MPOTrPaMMBbI
opun  chopmynupoBanbl B 1974 roxy Ha IlepBoM MeXIpaBUTEIHLCTBEHHOM COBEIIAHUU T10
MoOHHTOpHHTY). [lepBoouepenHoit 3amaveid Oblla TpH3HAHA OpraHMU3AIMs MOHUTOPUHTA
3arpsi3HEHUST OKPYKAIOMEH TPHUPOTHON Cpefbl M BBI3BIBAIOIMIUX €T0 (aKTOPOB BO3ACHCTBUAL
CyuiecTByeT TpU OCHOBHBIX HampasiieHus aesreabHocTd [[CMOC: MOHUTOPHUHT, yIpaBieHUE
JTaHHBIMH, OILIEHKAa COCTOSHUS OKpykaromiei cpeabl. OuneHka okpyxkawomieid cpeasl B [CMOC
BEJIETCS B TPEX O0JIACTSIX:

- KImMara B GU3MYECKON OKpYKaIolIeH cpee,
- BO300OHOBIIIEMBIX TPUPOIHBIX PECYPCOB,
- BO3JECHCTBUSA XMMHYECKHX BEIIECTB HA 3JJ0POBbE YEIOBEKA.

B P® co3mana enuHas rocyaapCTBEHHass CHCTEMA JKOJOTHMYECKOIO MOHUTOPUHIA
(ETCBM). 3anaun ET'COM:
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-MPOBEJICHUE C OMNPEAENEHHBIM MPOCTPAHCTBEHHBIM H BPEMEHHBIM pa3pelleHueM
HAOJIO/IEHUI 32 M3MEHEHHEM COCTOSIHUS OKPYXKAroIlel MpUpOTHOW cpelbl U IKOCHCTEMaMH,
MCTOYHHUKAaMH AHTPOIIOTEHHBIX BO3/ICVCTBHIA;

-IPOBEJICHUE OIICHOK COCTOSIHHMSI OKPYXKAIOLEH Cpe/ibl, IKOCUCTEM TEPPUTOPUU CTPaHbI,
HMCTOYHUKOB aHTPOIMOTE€HHOT'O BO3ICICTBUS;

-IPOTHO3UPOBAHUE COCTOSIHHUSI OKPYXKAIOIIEeW Cpeabl, IKOJIOTHYECKO OOCTaHOBKMU Ha
Tepputopuu Poccun M ee peruoHOB, ypOBHEHM aHTPOIIOT€HHOTO BO3JEHUCTBUS MPU PAa3TMYHBIX
YCIIOBHSIX Pa3MEIECHUs] MPOU3BOJUTEIBHBIX CHJ, COIMAIBHBIX U 3KOHOMHUYECKHX CIICHAPHUAX
pa3BUTHUSA CTPAHBI U €€ PETHOHOB.

B EI'COM ocyiiecTBiIsieTcsi MOHUTOPUHI COCTOSIHUS MPHUPOJHBIX CpEll, SKOCHUCTEM,
MPUPOJHBIX PECYPCOB M UCTOYHUKOB aHTPOIIOT€HHOTO BO3JCHCTBUS, a TaKkxke HH(POPMAIIMOHHOE
obecrieyeHne pemeHus 3kojorudeckux mnpodsem. EI'COM  ¢yHKUMOHHMpYET Ha YeTBIpEex
OCHOBHBIX YpOBHSIX: (hefepanbHOM, peruoHanbHOM (OacceiiHoBOM), cyOBekToB Poccuiickoii
Oenepannn (MMEHYETCS TEPPUTOPUATBHBIN YPOBEHB ), JIOKATEHOM.

DKoJioruueckas 0€30IacHOCTh — OJIHA M3 COCTABJIAIONINX HAIlMOHAJILHOM OE30IIaCHOCTH,
COBOKYITHOCTH MPHUPOJIHBIX, COLMAIbHBIX, TEXHUYECKUX U JAPYTHUX YCIOBUM, 00ECIEUYNBAIOIINX
KauyecTBO KM3HM U 0€30MacHOCTb KU3HW U JIEATEIBbHOCTH MpoXkHBaromero (iaubo
JIEUCTBYIOIIETO) HA JIaHHOW TEPPUTOPUU HACEICHUS U OOECIECYCHHE YCTOWYMBOTO COCTOSIHUS
OuoreHo3a OMOTONa €CTECTBEHHOW 3KOCHCTEMbl. ENMHBIM KpUTEpHUEM OLIEHKH SKOJIOTMYECKOM
0€30MacCHOCTH €CTECTBEHHOM JKOCHUCTEMBI U €€ YCTOWYMBOCTH SIBJISIETCS HEPYIIMMOCTD
€CTECTBEHHOT0 OMOTOIIa OCHOBHOI'O OMOIIEHO3a U €ro CHOCOOHOCTh K BOCCTAHOBIEHHUIO IPHU
AHTPOIIOTEHHOM BO3/ICHCTBUU.

EnuHbIM KpuTepreM OIICHKH HKOJIOTMYECKOil 0€30MacHOCTH MCKYCCTBEHHON HKOCHCTEMBI
SBJISICTCSI KQUECTBO KU3HHU U 37I0pOBbsi HaceneHusa. OObEKTaMU IKOJOTHYECKON 0e30MacHOCTH
ABIISIOTCS TpaBa, MaTepUaANbHBIE U JYXOBHBIE MOTPEOHOCTH JTUYHOCTH, MIPUPOIHBIE PECYPCHI U
MIPUPOIHAS CPe/ia UM MaTepHalbHasi OCHOBA TOCYJapCTBEHHOTO U OOIIIECTBEHHOTO Pa3BUTHSI.

[TomuTtrka 2KOJOTHYECKON  O€30MacHOCTH —  IeJICHANpaBJiCHHAas  JICSITEIIbHOCTD
rocyJapcTBa, OOMIECTBEHHBIX OpTaHU3AIMH, FOPUANUYECKUX U PU3HMUECKUX JIUII IO 0OECTICYCHHIO
HKOJIOTMUYECKOI 0€30MacHOCTH.

Bonpocwl ons camonposepxu

1. JlaiiTe onpeneneHne NOHITUSIM «MOHUTOPUHT» U «3KOJIOTMUYECKUI MOHUTOPUHTY.

2. Kakue BHIBI 9KOJOTHYECKOTO MOHUTOPHHIA IO TPU3HAKY OXBaTa TeppHTOpHUA BbI
3Haere?

3. Kakue BBl 5KOJIOTMYECKOI0 MOHUTOPHUHIA IO MECTOPACIOJIOKEHHIO CTAaHIMK Bbl
3Haere?

4. Ha kakux ypoBHsX oOecrieunBaeT HHpopMannei KOCMUYeCKU MOHUTOPHHT?

5. Kakue cTaniuu HaOI0IeHNS CYIIECTBYIOT B HA36MHOM MOHUTOPHUHIE?

6. Uro mpencraBmsier co0oif  Timo0anbHAs ~— CHCTEMa  MOHUTOPHHTA  OKpYyKa-
tomeii cpeasl (CMOC)?

7. Kakosl nenun I'CMOC?

8. Ilepeuncnute Tpu OCHOBHBIX HampasieHus aestensHoctd [CMOC.

9. Uro mpencraBimsier coboii  EmwHas  rocymapcTBeHHas — CHCTeMa  DKOJIOTH-
yeckoro MoHuTopuHra (EI'COM) PO?

10. KakoBsl 3a1aun ET'COM?

11. Ilepeuncnute 06bexTsl ETCOM.

12. Tlepeuncnure cyobextsl EI'COM.

13. [laiiTe onpeneneHue MOHITUIO «IKOJIOTHYECKas OE30MaCHOCThY.

14. YUro sBusercss €OMHBIM  KPUTEPUEM  OLEHKH  3KOJIOTMYECKOH  Oe30ImacHo-
CTH NPUPOJHON U UCKYCCTBEHHOM 3KOCUCTEM?

15. Ilepeunciure 0OBEKTHI IKOJIOTHUECKOM 0€30MMacCHOCTH.
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16. Kakum 006pa3om OlIEHMBAETCS KAYECTBO OKPYXKAIOIMIEH cpeabl?
17. Kakue HopMaTHBBI Ka4ecTBa OKpYXkaromel cpeabl Bol 3Haere?

2.3 OyeHnka e03deilicmausi Ha OKpyxcaruwyio cpedy (0BOC)

CamocrosTenbHas paboTa 00yyaromerocs mpeanojaracT u3yu4eHue TeMbI 10 CIETYIOLIIM
pazzjenaM: MacmTadbl aHTPONOTCHHOTO BO3JCHCTBHS Ha TNPHUPOAHBIE SKOCHUCTEMBI, BHIBI
3arpsi3HEHMH, KiIaccuuKaIuy 3arpsa3HeHH, BUAbI UX BO3ACHCTBUS, SKOJOTHYECKas IKCIEPTH3a
Y OKOJIOTUYECKHI ayJInT.

Bo3zgeiictBue Ha okpyxatouryto cpeny (OC) - enMHOBpEMEHHbBIN WIIM IEPUOIUYECKHUI aKT
a1M00 TOCTOSHHBIA MPOLIECC MPUBHECEHUS W/WIM U3BIATHUS JI000M MaTepuaabHOW cyOcTaHIUU
WJIM HEPTUHU 110 OTHOUIEHUIO K OKpY’KaIOILEeH cpeie, MPUBOIALINI K U3MEHEHHUIO €€ COCTOSIHUSL.
3arpsi3HEHUE - 3TO BHECEHUE B Ty WJIM MHYIO 3KOJIOTMYECKYI0 CHUCTEMY HE CBOWCTBEHHBIX €il
YKUBBIX WM HEKUBBIX KOMIIOHEHTOB, (DU3MUECKUX WIH CTPYKTYPHBIX U3MEHEHUN, HapYIIAIOIINUX
WM MPEPBIBAIOLIUX IPOLIECCHl KPYTOBOPOTA, MOTOKU SHEPIUU C HENPEMEHHBIM CIIEJICTBUEM B
BUJIE CHWKEHUS MPOJYKTUBHOCTU JAHHOM 3KOCHCTEeMBbI. Pa3dnuuaror xumuueckue, Gu3nyecKue,
OMOLIEHOTUYECKUE, CTAl[MAIbHO-IECTPYKIIMOHHBIE 3arps3HeHus. OHM MOTYyT OKa3bIBaTh
TOKCUYECKOE, aJUIEPrUuecKoe, MyTareHHOEe, TepaTOreHHOe, KaHLIEPOreHHOe U JAp. BO3JEHCTBUE
Ha )KUBbIC OPraHU3MBbI.

Nzmenenne OC - 310 mepemeHa (oOpaTumas WM HeoOpaTHMasi) CBOWCTB (KadyecTBa)
CpenooOpa3yromux KOMIIOHEHTOB H/MIIM WX COYETaHUW U COOTHOIICHHWH B pe3ylbTaTe
OKa3bIBaeMbIX Ha HUX BoznencTBuil. [locnenctust usmenenus OC - oco3HaBaeMble CyObeKTaMuU
(OTAENBHBIMH JIFOJIbMH, ONPEACICHHBIMUA COIMAIBHBIMHU TPYIIAMU WIH MpodeccrnoHalbHBIMU
coobmectBamu) u3MeHeHus: OC, MpoUCIHICNNINE WM MOTYIIUE TTPOU3O0MTH IO BO3JICUCTBUEM
XO3SIMCTBEHHON W/WIM MHOU JIEATENIbHOCTH U MPUBOJALINE K YXYALICHHUIO 310pPOBbs M YCIOBUH
JKU3HEJEATENIbHOCTH JIIOJIe B HacTosieM uinu OynymeM. Bo3zaeiicTBue o3HadaeT pe3ynbTar
pearn3aluy HaMe4yaeMoOU JEATEIIBHOCTH, C OHON CTOPOHBI, M €r0 €CTECTBEHHBIE CIIEACTBUS - C
apyroi. I To m japyroe KOHUEHTpHUpyeTcs BHYTpu oObekTa. [locienctBusi HacTymaroT 3a
pamMKaMu 00BEKTa, B CPEZI€ €ro CYIECTBOBAHMUS.

Lens mnpoenenuss OBOC cocToUT B TMOATOTOBKE HKOJOTHYECKH OOECIeUEHHBIX
XO35MCTBEHHBIX M MHBIX pemeHuil. OcHoBHbIE npuHUMIEl nposeneHus OBOC: 1) coydactus
OOLIECTBEHHOCTH; 2) OTKPBITOCTH 3KOJOTMYecKoW HHGpopManuu; 3) yOpexaeHus - MpoLecc
OBOC nomkeH NMpOBOJIUTHCS HauyWHas C paHHMX CTaJuil MOATOTOBKU PELICHUH MO OOBEKTY
BILJIOTh J10 UX NPUHATHUS; 4) aIbTEPHATUBHOCTH U BAPUAHTHOCTH; 5) MHTETpaIH, YTO O3HAYAET,
YTO BCE ACMEKTHl OCYIIECTBIEHUS HAMEUAaeMOW NEATEIBHOCTH (COLMAIBHBIE, IKOHOMUUYECKUE,
MeANKO-Onosorndeckue, jaeMorpaduyeckiue, TEXHOJIOIMYECKHEe, TEXHUYECKHE, MPUPOIHO-
KJIMMaTH4eCKHe,  HPABCTBEHHbIE,  IMPUPOJAOOXPaHHbIE,  HMHXKEHEPHbIE,  APXUTEKTYPHO-
IUTAHUPOBOYHBIE U JP.) TOJIKHBI PACCMAaTPUBATHCA BO B3aUMOCBSI3M; 6) pa3yMHOM JeTanu3aium;
7) mocnenoBaTtenbHOCTH nericTBuil -tipu mpoBeneHnrn OBOC nomkHa CTPOTO BBIMOJHSATHCS
MOCJIEA0BATENBHOCTD AEUCTBUN B OCYIIECTBIEHUH 3TAIOB, IPOLIEAYP U ONEpaLHii.

OKoJlorMYecKasi dSKCIEepTHU3a - YCTAHOBJIEHHE COOTBETCTBUSL JOKYMEHTOB U (WJIN)
JOKYMEHTAIluM, OOOCHOBBIBAIOIIMX HAaMEYaeMyld B CBSA3M C peanu3anuel oObekra
HKOJIOTMYECKON AKCIEpPTU3bl XO3AWCTBEHHYI0 W HMHYIO JI€ATElIbHOCTh, SKOJIOTHYECKUM
TpeOOBaHUSAM, YCTAHOBICHHBIM TEXHUYECKUMH PErjaMeHTaMH M 3aKOHOJIaTeIbCTBOM B 00JacTh
OXpaHbl OKPYXKAIOWIEH Cpelpl, B LEIAX NPEAOTBPAIICHUS HETaTUBHOTO BO3JCHCTBHS TaKOH
JEATENIBHOCTH Ha OKpY’Karollyro cpeny. Cpok NpOBEIEHUs IOCyIapCTBEHHOW 3KOJIOIMYECKON
SKCHEPTU3bI COCTABIISAECT:

1. nns mpocThIX 00BEKTOB - 10 30 nHEei;

2. 00BEKTOB CpEAHEH CIOKHOCTH - 10 60 mHEH;
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3. cloXHBIX  00BekTOB - 120 gueil. Cpok  TpOBEACHUS  TOCYNapCTBEHHON
9KOJIOTUYECKON  JKCHEepTU3bl MOXKeT OBbITh MpOUIEH, HO HE JO/DKEH IPEeBbIIATh
IIECTH MECSIIEB JUIS CI0KHBIX 0OBEKTOB.

DKOJIOTUYECKH ayUT - HE3aBUCHUMasl OLIEHKA COOII0JICHNUS CYObEKTOM XO3IHCTBEHHON U
MHOM J1eATeIbBHOCTH HOPMaTUBHO-TIPABOBLIX TpeboBaHMil B obsnacti oxpanbl OC U MoAroToBKa
peKoMeHJauii B 00JacTH JKOJOTHMYECKOW aeaTenbHOCTH. CyIIECTBYIOT CIEAYIONIME BUIBI
9KOJIOTUYECKOI'0 ay/IuTa:

- olpeneneHue COOTBETCTBHS cyObeKTa XO03HCTBEHHOMN JeSITeIbHOCTH
IPUPOJOO0XPAHHBIM TPEOOBAHUSM;

- OLIEHKa 3(PEKTUBHOCTH CUCTEMBI HIKOJIOTHUYECKOr0 MEHEIXKMEHTA;

- OILIEHKAa SKOJIOTMYECKOH 0e30IaCHOCTH HCIOJIb3yEeMOrO ChIpbs, OOOpYJOBaHHUA,
TEXHOJIOTHi;

- OLIEHKa HSKOHOMMYECKOI0 yliepoa oT 3arps3HeHus;

- OILIEHKa ONaCHOCTH OTXO/IOB;

- Ollpe/ielieHne palliOHAIbHOCTH MPUPOIONIOIb30BaHMs Ha KOHKPETHON TEPPUTOPUH;

OLICHKA 3HEPronoTpedIeHUs U MPEAJI0KEHUE IYTEH 0 €ro CHIXKEHUIO.

Bonpocul u 3a0auu ona camonposepku

1. Maiite ompeneneHue TMOHATHSIM  «BO3JEHCTBHE Ha  OKPYXKAIOLIYI0  Cpeay»,
«u3menenne OCy, «mocaenctBus usMeHeHus OCy.
[aiite onpeneneHue NOHATUIO «3arpsI3HECHUE.
[TpuBenure uzBectHpie Bam kitaccugukanyuy 3arpsi3HeHU.
Onummre mMacitadbl He(TAHOTO 3arpsi3HeHnss MUpOBOro okeaHa.
Onummre MacITadbl 3arpsiI3HEHUS IOYB ECTUIIMIAMHU.
Onummre MaciITadbl 3arpsiI3HEHUS MTOYB TSHKEITBIMU METallJIaMHU.
JaiiTe onpeneneHne MOHITHIO «OlleHKa Bo3aeicTBus Ha OCy.
Kakosa neias OBOC?
. Ilepeunicnute ocHoBHBIE TpUHLIMIIEI TpoBeaeHus OBOC.
10 JaiiTe onpenesnenne NOHATHIO «3KOJIOTHYECKasi SKCIIEPTU3AN.
11. Kakoii  QenepaiibHbII  3aKOH  pPErJIAMEHTUPYET  IPOBEJIEHUE  DKOJIOTHYe-
CKOM 3KCIEPTU3HI?
12. KakoBbI CpOKH MTPOBEACHUS IKOJIOTHUECKON IKCTIEPTH3BI?
13. TlepeuncnuTe MPUHIUIIBI YKOJIOTHUECKONW IKCTIEPTH3HI.
14. [laiiTe onpeneneHne MOHITHIO «9KOJIOTUUECKUHN ayTuT».
15. Ilepeuncnure BUIBI DKOJIOTHIECKOTO ay/INTA.

©COoNoORWN

2.4 IKoHOMUYecKue MeXaHU3Mbl NPUPOOOOXPAHHOUI
desmesibHOCMU npednpusamuii

CamocrositenpbHass paboTa CTyIeHTa COCTOMT B HM3yYCHHH IPABOBOM  OCHOBBI
HKOHOMHUYECKUX MEXAaHW3MOB MPUPOJOOXPAHHONW JEATETBHOCTH MPEANPHUITHHA, CTPYKTYpPbI
TUTaTeXKEH B 00JIaCTH IPUPOAONIOIB30BAHUS M OXPAHBI OKPYIKAIOIIEH CPEJIbI.

[Mpuniunsl  pa3paboTku  >(PPEKTHUBHON KOHIENIMHU HSKOHOMHUYECKOTO0 MeXaHH3Ma
HPUPOJIOTIOIB30BAHUS CIIEAYIOIIHE.

1. DOddexTtuBHas KOHIENUUS PANUOHAIM3ALUU IPHPOJIONIONB30BAaHUS U OXpaHbI
OKpYXaIoIel Cpebl U COOTBETCTBYIOMINN 3KOHOMHYECKHH MEXaHM3M IPHPOJONOIb30BAaHHS B
CEKTOPax/KOMILIEKCaX MOTYT OBITh pa3padOTaHbl U pPEalM30BaHBl TOJIBKO IOCIE Pa3pabOTKU
KOHIICTIIINH Pa3BUTHUS CAMHUX CEKTOPOB/KOMIIJIEKCOB M BCEH IKOHOMUKH B IIETIOM.

2. DKOHOMHYECKUH MEXaHU3M MPHUPOJOIOIb30BaHUA JOJDKEH OBITh OpPraHUYecKOi
YacThIO «TJ00AJbHOI0» 3KOHOMMYECKOIO MEXaHHU3Ma, OH HE MOXET ObITh JIOKAIBHBIM U
OXBaTbIBaTh TOJIBKO IPUPOAOIKCIUIYAaTUPYIOIIUE KOMIUIEKCHI M OTpaciau. JIaHHBIA MEXaHWU3M
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JIOJDKEH OBITh COTJIACOBAH C JIPYTMMHU SKOHOMMYECKHMHM MEXaHU3MaMH, JCHCTBYIOIIMMH Ha
nociueAyomux  (Imocjie  «IpUpPOIHBIX»)  dTamax  MNPUPOAHO-IPOAYKTOBOM  BEpTHUKAIIH,
COCIUHAIOLIEH NEPBUYHBIC NPUPOIHBIE PECYPCHl C KOHEUYHOW mpoaykuuen. TemM cambiM
SKOHOMMYECKUNA MEXaHU3M MPHUPOAOIONIb30BaHUS (B Y3KOM CMBICIIE) JIOJDKEH CTaTh YacTbiO
o0IIero MEeXaHW3Ma, PEeryIUpPYIoIero (YHKIHOHUPOBAHHE OTACIBHBIX IPOU3BOJACTB B
PUPOJIHO-TIPOTYKTOBON BEPTUKAIU, U OBITH OPUEHTUPOBAHHBIM Ha KOHEYHBIE PE3YJIbTATHI.

3. DKOHOMHUYECKHII MEeXaHHW3M MPUPOIOIOJIB30BAHUA B CEKTOPAX/KOMILIEKCAX TOJIKEeH
(dopMHpOBaTHCS HA MEKCEKTOPAIBbHOM, MEXKOTPACIEBOM M MEKPETHOHAIBHON OCHOBE. DTOT
MPUHUMUIT MOYKHO MNPOMJUIFOCTPUPOBATh Ha MPUMEpPE B3aMMO3aBUCHMOI'O XapaKTepa pa3BUTHUS
arpoONpOMBIIUIEHHOTO W TOIUIMBHO-3HEPI€THYECKOTr0 KOMIUIEKCOB MPU  albTEPHATUBHBIX
BapHaHTaxX pPEIICHUs HKOJOTHYECKUX MpobieM. B 3Tux ciydasx 3ppeKTHBHBIN S KOHOMHYECKUI
MEXaHHU3M IPUPOJOINOIB30BAHUSI MOXKET OBITh CO3/aH TOJBKO Ha OCHOBE KOMILJIEKCHOTO
MOJIX0/1a.

CymectByeT Tpu  TUIIA  SKOHOMUYECKMX  MEXAaHU3MOB  IPHUPOJIONOIb30BAHUS:
KOMIEHCUPYIOIIMA  (MATKWM, TACCUBHBIM)  MEXaHU3M; CTUMYIUPYIOUIUH;  KECTKH
(«nonmaBmisroniiy). Ilpu n3yueHnn TeMbl HEOOXOMMO YMETh 0XapaKTePU30BaTh KaKIbIi.

@3 "O6 oxpane okpyxaromieir cpeas” or 10.01.2002 N 7-®3 pernmamMeHTHPYET METOIBI
sKOHOMHUYECKOTO perynupoBanus B OOC, miaTy 3a HEraTUBHOE BO3/ICHCTBUE HA OKPY>KAIOIIYIO
cpeny, NpeANPUHUMATENBCKYIO NEATEIbHOCTh, ocyuiecTBiasieMyto B nensix OOC, 3arparuBaer
BOIIPOCBHI IKOJIOTUYECKOTO CTPaxOBaHUs, a TaKK€ Ha3blBAa€T BHJIbI OTBETCTBEHHOCTH 3a
HapylIeHUE 3aKOHOJATeNbCTBA B OOJACTH OXPaHBl OKPYXKAIOLIEH cpeibl W IPOBO3IJIAIIACT
00513aHHOCTH TIOJIHOT'O BO3MEIIICHHS BPE/Ia OKPYKAIOIIEH cpeie.

VYiiep6, HAaHOCHUMBIM BCIEICTBUE 3arpsi3HEHUs MPUPOAHON Cpelbl - 3TO (PaKTUUYECKOe
IPOSIBJIEHUE MOTEPh: SKOJIOTMYECKHX, COLMAIBHBIX, SKOHOMHUYECKUX. Paznuuaror npsamoit
yuep6, T.e. ymepO BCIEACTBUE HEMOCPEACTBEHHOIO YXYALICHHUsS 3]I0pOBbsi U YCIOBUH
JKU3HEJESATEIIbHOCTH YEJIOBEKA; U - KOCBEHHbIN ylIep0 - yiiepo, Kak co3/laHue NPearoChUIoK AJis
YXYALIEHUS KU3HEJCATEIbHOCTH 4YEJOBeKa WM HE3aMeTHOr0 BO BPEMEHM M IPOCTPAHCTBE
BO3JCICTBUS Ha IIOTCHUMAIbHBIE BO3MOYKHOCTH IPUPOJHON COCTABIJISIOIIEH B CUCTEME
«00111eCTBO - IPUPOJIHAS CPEAy.

VYmepOd MOXHO TMpenCcTaBUTh Takke B BHJE OTPULATEIBHOIO OOILIECTBEHHOTO
noTpedieHus, T.€. 3aTpaT Ha JMKBHUIALMIO HETaTUBHOIO BO3JEHCTBUS HA OKPYXKAIOIIYIO CPELy.
VYiepd MoxeT ObIThb MPEACTABICH B PA3IMYHBIX BPEMEHHBIX WHTEpBAlax: OJAHOMOMEHTHBIN
(aBapusi), mepMaHEHTHBIN (3PO3Hsl, 3aCOPEHHE [TOUB), JIATEHTHBIN (MPOSIBIISIETCS CO BPEMEHEM )

YHuBepCcaTbHOW  €AMHOM €IWHUIIBI U3MEpeHus ymiepda HE CYIIECTBYET, T.K.
paccMaTpUBaETCs BO3/IEHCTBHE HA YEJIOBEKA HA PA3HBIX YPOBHSIX.

Bennunna ymepba MoXeT omnpenensiTbcs B COOTBETCTBUHM C Pa3HbIMU METOJUKaMU. 3a
OCHOBY ONpeeNeHHs] IKOHOMHUYECKOro yiiepba Oepercsi «BpemeHHas THIOBas METOJUKA
onpeeNeHuss  SKOHOMHMYECKOM  3((EKTMBHOCTH  OCYIIECTBIEHUS  MPUPOIAOOXPAHHBIX
MEpONPHUATHIA W OLIEHKM HKOHOMMYECKOrO yiepda, MPUYUHIEMOTO HApPOIHOMY XO3SIMCTBY
3arpsi3HEHNEM OKpY»Karolleil cpeabl», pazpaboranHas B 1986r.

Bonpocul u 3a0auu ona camonposepku

1. [laiite onpenesneHne TEPMUHY «9KOHOMHUKA IIPUPOAOIOIb30BAHUSY.

2. Ilepeuncnute  NOpUHUMNB  pa3paboTKd  3()(EKTUBHOW  KOHLEMIUH  JKOHO-
MHUYECKOTO MEXaHU3Ma MPUPO/IOTIOIH30BaHUSI.

3. OnummTe CyTh KOMIIEHCHPYIOIIETO MEXaHW3Ma TIPUPOI0TIOIH30BAHUSI.

4. OnuumTe CyTh CTUMYJIMPYIOIIEr0 MEXaHU3Ma IPUPOIONOIb30BaAHHU.

5. Onummure CyTh )KECTKOTO MEXaHU3Ma IIPUPOIONOIb30BaAHUS.

6. KakoBbl MeTOoabl 3KOHOMHYECKOTro peryiaupoBanus B oxpane OC cormacHo @3 «O06
OXpaHe OKpYXKaromei cpensi»?
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7. Kakue Buapl HeratusHoro so3aencteua Ha OC aBigroTcs aTHEIMU coriiacHo @3 «O0
OXpaHE OKPYKAIOLIEH CpebI»?

8. Kakue BuAbI OTBETCTBEHHOCTH 3a HapyIlIEHUE 3aKOHOJATENbCTBA B OOJACTH OXPaHBI
OC cymecTtByroT?

9. KakoBo makcuManbHOE Hakazanue cormacHo YK PO 3a 3arpsisHeHue
BOJ?

10. JlaiiTe onpeneneHue MOHATHIO «ymepd OC».

11. Kakum 006pa3oM MOXKHO paccuuTaTh yIiepo okpykaromiei cpeae?

12. KakoBbl BpeMEeHHbIE HHTEpBaIIbI yiepoa?

6. Meroanueckue peKOMEHJANMH MO TNOJATOTOBKEe 00y4alomerocs K
NMPOMEKYTOYHOM aTTeCTAlUN

Y4eOHBIM IIAHOM 110 JUCHUIUTHHE «JKOJOTHS» MPEeIyCMOTpeHa cieayromas ¢GopMma
MIPOMEKYTOUHOM aTTeCTAaINH: 3a4eT.

[IpoMexxyTouHasi arrectauvs  HampaBJI€HA HAa MPOBEPKY KOHEUHBIX PE3YJbTATOB
OCBOCHUS JUCIUILTUHBIL.

dopmMa TPOMEKYTOUHOH aTTeCTAllMU «3adeT» MpeArojaraeT yCTaHOBJICHHE (QaKTa
c(OPMUPOBAHHOCTH KOMIIETEHIIMM HA OCHOBAHMU OLIGHKH OCBOGHHUS OO0YyYarolIMMCs
MpPOrpaMMHOTO Marepuana Mo pe3yjbTaTaM TEKYIIEro KOHTPOJIS NUCHMIUIMHBI (MOAYJsl) B
COOTBETCTBUH C TEXHOJOTHYECKON KapTOH.

Ecnmu obOyuarommiicss HaOpan 3a4eTHOE KOJUYECTBO OAIOB COTJIACHO YCTaHOBIEHHOMY
JUana3oHy Mo JUCIUILIMHE, TO OH CYUTACTCS aTTECTOBAaHHBIM.

Takum o00pazoMm, MOArOTOBKAa K 3aueTy MpEAIojaraeT MOATOTOBKY K ayJUTOPHBIM
3aHITHSIM U BHEAYIUTOPHOMY TEKYIIIEMY KOHTPOIIO BceX PopM.
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