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O01mme moJoKeHus

Llens METOANYECKUX MATEPHUAIIOB 110 OCBOCHUIO TUCIHUIUINHBI - 00ECIICUUTh 00yJaromeMycs
ONTUMAJIbHYIO OPTaHU3aIMIO MPOLIECCa U3YUEHHS JUCIUIUIMHBI, @ TAKXKE BBIMOJIHEHUS Pa3InYHbIX
dhopM caMOCTOSATETBLHON pabOTHI.

OcBoeHne AMCHUIUIMHBI OCYIIECTBISETCS Ha ayJUTOPHBIX 3aHATHAX W B Ipolecce
CaMoCTOATENIFHON paboTel  oOywarommxcs. OCHOBHBIMH BHJAMH ayAMTOPHOM pabOTBHl 110
JTUCLHUIUIMHE SBIISIOTCS 3aHATUS JISKIMOHHOTO M CeMHHApcKoro Tuma. KoHKpeTHbie (OpMbI
ayAUTOPHOM paboThl O0Oy4aromMXCsl TPEACTaBICHHl B y4eOHOM IUIaHE 00pa30BaTEIBLHON
pOTpaMMBbI U B pabOYMX MporpaMmax AUCLHUIUINH.

N3yyeHne pekoMeHayeTcsl HayaTh ¢ O3HAKOMJICHHS ¢ pabodell mporpaMMoOi AWCIHUIUIMHBI
(Momyssi), ee CTPYKTYpOU U coepikanueM, (OHIOM OIEHOYHBIX CPEJICTB.

Pabotas ¢ paboueii mporpaMmoii, He0OOX0IUMO 0OPATUTh BHUMAHHE Ha CIEAYIOIIEe:

- HEKOTOpbIE pa3ieibl WK TeMbl TUCHUIUIMHBI HE pa3OUparoTCsl Ha JEKIMAX, a BEIHOCITCS
Ha CaMOCTOSITEIbHOE H3YyYCHHE 10 PEKOMEHAYEeMOMY IIEPEYHIO OCHOBHOH M JIOTIOJHHUTEIBHOM
JUTEPATyphl U Y4€OHO-METOAMYECKUM pa3padoTKam;

- YCBOCHHE TEOPETHYECKUX IIOJIOKCHUI, METOIUK, PACUCTHBIX (OPMYJ, BXOISIIMX B
CaMOCTOSITENIFHO M3Y4aeMbIe TEMbI JUCIUIUINHBI, HEOOXOIMMO CaMOCTOSATEIIEHO KOHTPOJINPOBATH C
IIOMOIIBIO BOTIPOCOB JIJIsl CAMOKOHTPOJIS;

- coZiep’KaHKe TeM, BBIHECEHHBIX Ha CAMOCTOSITENILHOE N3YyUeHHE, B 003aTEIHbHOM TOPSIIKE
BXO/IUT COCTAaBHOM YaCThIO B TEMBI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTeCTallUy.

Kaxnass pabouass mporpaMma 1O JUCHUIUIMHE COINPOBOXKIAIOTCS METOIMYECKUMHU
MaTepualiaMH 10 €€ OCBOCHHUIO.

OtnenbHbIE y4eOHO-METOIUYECKHE pa3pabOTKH MO AMCLHUIUIMHE Y4eOHBIE MOCOOHS WM
KOHCIEKTHI JIEKLUI, METOJMYECKHe PEKOMEHJAIMU MO BBIIOJHEHHIO J1Ta0OpaTOpHBIX padoT u
pelieHuo 3a1a4 U T.1. pazmenieHsl B OMMOC MAY.

OOyuaromyMces peKOMEHJyeTcsl MOoJdy4uTh B Oubianmoreke MAY yuebHyro auTeparypy,
HEOOX0MMYIO UTsi pabOTHI Ha BCEX BHJAX ayJUTOPHBIX 3aHATHH, a TakKe I CaMOCTOSATEIbHON
paboThI 10 U3YUYEHUIO AUCIUIUINHBL.

Bunpl yueOHOI paboOThI, CPOKM WX BBIOJHEHHUS, 3aIUTAHMPOBAHHBIE TIO JUCHUIUIMHE, a
TaKXKe CHCTeMa OLIEHUBaHMs PpEe3yJbTaToB, 3a(UKCHpPOBaHbl B TEXHOJOIMUYECKOW KapTe
JVICIIATUTHHBL:

Taﬁ.lmua 1 -Texnojiornueckas KapTa TEKylero KOHTpoJs u l'[pOMC)KyTO‘lHOﬁ aTTeCTaluu 1o
AUCHHUIIJIMHE «IKOJIOTHA» (l'[pOMe)KyTO‘-IHaSI aTrecraums - 3a'—leT)

3a4eTHOE KOJIHYECTBO I'padux
Ne KoHTpobHBIE TOYKH 0aJ1J10B MPOXO0KAEHUSs
min | max (Hexesm cravm)
Texkymmii KOHTPOJIb
1. | llocemenue u pabota Ha NeKIUAX (6 JIEKITHIA) ‘ 6 ‘ 18 ‘ Ilo pacnincanuto
Hert nocemennii — 0 0amnos, Kaxkaast AeKuus — 3 Oamia
2. | IlpakTuyeckue 3aHsATHs/CeMUHAPBI ‘ 21 ‘ 28 | Tlo pacnucaunuio

Brimonuenue 7 npakTudeckux padboT B CPOK - 28 6aut; BRIMOIHEHNE 7 MPAKTUYECKUX padoT He
B cpok- 21 GamnoB. Kaxnas mpaktudeckas pabora B cpok — 3 Oayia, HE B Cpok — 2 Oama.
Brimonnenue 6 u MmeHee npaktudeckux padbot — 0 Gamios.

3. | KonrposnbHas pabota ] 23 | 54 | 14 menens
BrinonHenue Ha «yJOBJIETBOPUTEILHOY - 23 0alljia, Ha «XopomIoy - 38 0aioB, HA «OTIHUYHO» -
54 6amnna.

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




IIpomexyTouHass aTTecTANMSA «3a4eT»

Ecnu oOGy4aromuiicst Habpai 3aueTHOE KOJIMYECTBO Oa/UIOB COIVIACHO YCTAaHOBICHHOMY AMAMa30HY I10
JMCLUIUIMHE, TO OH CYMUTAEeTCs aTTeCTOBAHHBIM

| MTOTOBBIE BAJLJIBI IO JUCHMILIMHE | min—60 | max-100 |

Pabota mo u3y4eHHIO AMCHUIUIMHBI JOJHDKHA HOCHTH CHCTEMaTWyeckKuii xapakrep. s
YCIIEIIHOTO YCBOEHMsI TEOPETUYECKOTro MaTepuajga Mo MpeajsaraeMoil JUCIHMIIMHE HEeoO0X0IUMO
PETyJSIpHO MOCEIIATh JIEKIUHN, aKTUBHO paboTaTh Ha Y4EOHBIX 3aHSATHUSX, BBHIIOIHITH MHCbMEHHBIE
paboThl IO 3aJaHMIO MpPENoJaBaTels, NepeYUThIBATh JIEKIMOHHBIM MaTepHuaj, 3Ha4MTEIbHOE
BHUMAaHUE YJEJIATh CAMOCTOATEIILHOMY U3Y4ECHHUIO JUCLUIUIMHBL.

BakHpIM yCIIOBMEM YCIEHIHOIO OCBOEHHUS JMCLUIUIMHBI SBISIETCS CO3LJAHME CaMHUM
00y4aromuMcsl CUCTEMBI IPABUIIBHOM OpraHM3alMy TPY/a, I03BOJISIIOIIEH paclpelenTh yUeOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBHMHU C KaJICHJAAPHBIM Y4e€OHBIM rpaduKoM.

1. Meroanuyeckue peKOMeHAAIUHN NIPU PadoTe HA 3AHATHAX JIEKIHOHHOTO THUIA

K 3aHATHSM JIeKHIMOHHOIO THNA OTHOCSTCS JIEKIMM UM UWHBIE Y4YeOHbIE 3aHATHUSA,
npeaycMaTpUBarOIIKe MPEMMYIIECTBEHHYIO Tepeiady y4eOHOH HHPOPMALIMH MPETIOAaBaTEIIEM.

Jlexuusi mpeacTaBiseT coOOi MOCie0BaTeIbHOE U3NI0KEHUE MpenojiaBaTeseM y4eOHOTo
MaTepuaa, Kak MpaBUiIo, TEOPETUYECKOTO Xapakrepa. Lenp JIEKIIMOHHOTrO 3aHATHS — OPraHU3aLus
I[eJICHAIIPABICHHON MO3HABATENFHON J1€ATEIbHOCTH 00YUYaIOIIUXCsl IO OBJIAJICHUIO MIPOTrPAMMHBIM
MaTepuajioM Y4eOHON TUCITUTIIIMHBI.

B psne cnyuyaeB nekuusi BBINOJHSET (YHKIUIO OCHOBHOTO HMCTOYHHMKA HWH(MOpMALUU,
HanpUMep, MPH OTCYTCTBHH y4EOHHKOB M YYEOHBIX MOCOOWH; B cllydae, KOT/Ia HOBBIC HaydHBIC
JaHHBIE TIO TOW WJIM WHOM TeMe HE HAIUIM OTPAKEHHUS B yuyeOHHKAX; OTAEIbHBIC Pa3/Iebl U TEMbI
OUYEHb CJIOKHBIE /ISl CAMOCTOSITENILHOTO U3YyUEHHS 00yUYatOIIMMHUCS.

B xone mpoBeneHus 3aHATUI JIGKIIMOHHOTO THUIIA HEOOXOIUMO BECTU KOHCIEKTHPOBAHHE
W3JIaraeMoro IIPENo1aBaTesieM MaTepuania.

HaubGonee ToyHO W TMOAPOOHO B XOJE JEKIMH 3alMCHIBAIOTCS CIEAYIOIINE AaCIEKTHI:
Ha3BaHUE JICKIIMM; TUIAH; UCTOYHUKU WH(OpPMAIMU O TeME; MOHATHUS, ONpPEACNICHUs; OCHOBHBIC
(bopMyIbI; CXeMbl; MPUHIUIBL, METOABI; 3aKOHBI; THUIIOTE3bI, OLIEHKH, BBIBOJBI M MPAKTHYECKHE
PEKOMEHTalliH.

KoHcnekT - 9To He TOYHasl 3aluch TEKCTa JEKIWH, a 3alHiCh CMBICNIA, CYTH Yy4eOHOI
nHpopmaruu. KoHCIEKT mUIeTcs: A MOCIeAYIOMEeTr0 YTeHUsI U 3TO 3HAYUT, 4TO (DOPMBI 3amUCH
cleayeT JiefaTh TaKUMH, YTOOBI UX MOKHO OBLJIO JIETKO M OBICTPO MPOYHUTATh CIIYCTS HEKOTOPOE
BpeMs. KoHcnekT 1omkeH obieryaT MOHMMaHUe U 3allOMUHaHue yaeOHON nH(OpMaIuu.

PekoMenayercss 3agaBaTh JIEKTOPY YTOUHSIOIIME BOMPOCHI C LEIbI0 YIIIyOlleHUs
TEOPETUYECKUX IOJOKEHUM, pa3pelICHUs] MPOTUBOPEUYMBBIX cuUTyauuil. Ilpm moaroroBke k
3aHIATHSIM CEMUHAPCKOTO THUIA, MOXKHO J0padaThiBaTh CBOW KOHCHIEKT JEKIUH, Jielas B HEM
COOTBETCTBYIOILIME 3allMCH M3 H3YYEHHOM JIMTEpaTyphbl, yKa3aHHOW B palouell mporpamme
JUCLHUTIITUHBI.

TemaTtuka neknuii 1aercs B pabodeid mporpaMMe JUCITUATITUHBI.

2. MeToquyeckue pPeKOMEHIANMH MO MOArOTOBKe M pPadoTe HA NPAKTHYECKHX
3AHATHAX

IIpakTHyeckoe 3ansiTHe - 3T0 (hopMa opraHuzauy yueOHOro npoiecca, npeanoaranas
BBIIIOJIHEHWE CTYACHTAMU 1O 33aJaHUI0 W TOJ PYKOBOJACTBOM IIPENOJAABATENS OJHOW HWIIU
HECKOJIbKUX TpakTHUecKkux pabor. M ecnu Ha JIeKUMM OCHOBHOE BHHMMAaHHE CTYACHTOB
COCpEI0TOYMBAETCS HA Pa3bICHEHUU TEOPUH KOHKPETHON y4eOHOM NUCHUIUIMHBI, TO IPAKTUYECKUE




3aHATHUS CIIYKaT JJIs1 OOy4eHHST METO/IaM €€ NpUMeHeHHUs. | TaBHOW WX IIeNIbIO SIBJISIETCS YCBOCHHUE
METO/a HCIOJb30BAHUS TEOPHH, NPUOOpPETEHHE MPAKTUUECKUX YMEHHUH, HEOOXOIUMBIX JUIS
W3Y4YEHUS MTOCIECIYIONUX TUCIUIUINH.

[ToaroToBKYy K MpaKkTHYECKOMY 3aHSATHIO JIy4llle HAaYWHATH Cpa3y Ke I0Cje JICKIHH II0
JIAHHOW TeMe WJIM KOHCYJbTallMKu IpenojaBareiss. Heo6xomuMo mogo0OpaThk auTeparypy, KoTopas
PEKOMEH/IOBaHAa JJIs IMOATOTOBKH K 3aHSATHIO U IPOCMOTpPeTh ¢¢. JIro0as Teopernueckas mpoodiiema
JIOJDKHA OBITh OCMBICIIEHA CTYACHTOM C TOYKH 3pPEHHS €€ CBS3M C pPEATbHOW JKHU3HBIO H
BO3MO>KHOCTBIO peaI3allii Ha MPaKTUKE.

[esbl0 NMpakTHYeCKHX 3aHATHI SIBJISETCA 3aKPEIUICHHE TEOPETUYSCKUX 3HAHUU U
HaBBIKOB CaMOCTOSITeJIbHOﬁ pa6OTBI, HOJIy‘-IeHHBIX B Hpouecce O6y‘ICHI/I$I 110 IIaHHOﬁ JOUCHHUIIIINHEC.

3ajauM NPaKTUYECKUX 3aHATHIA:

1. BeipaboTarh HaBBIKH 10 NPAKTUYECKOMY HCIOJIH30BAHUIO 3HAHUH B OOJIACTH OXpaHBI
Tpyna.

2. Pa3BuTh y CTyIEHTOB HaBBIKH CaMOCTOSITEIbHOH paboOThl C  y4eOHUKOM,
3aKOHOJATEIbHBIMHU, TIOJJ3aKOHHBIMH ¥ HOPMAaTUBHBIMU aKTaMU, yMEHHE pabOTaTh B KOMaH/E.

INPAKTHYECKOE 3AHSITHE Nel
«Tpoduueckas CTpyKTypa SKOCUCTEM)
MeTtoanuyeckue ykazaHus

1. BcTaBbTe B TEKCT MPOIYIIEHHBIE CIIOBA:
Coo0111eCTBO  OpPraHM3MOB pa3HbIX BHUJOB, TECHO B3aMMOCBSI3aHHBIX MEX1y COO0OH u

Hacessomux 0osee WM MEHee OJHOPOAHBIM y4acTOK, HA3bIBACTCA 1). B ero

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

OpraHM3MOB M KOMIIOHEHTOB HEXHUBOW NpPUPOJbl, OOBEIUHEHHBIX KPYIrOBOPOTOM BELIECTB U

MIOTOKOM JHEPruu B €JIUHBIA MPUPOJHBIM KOMIUIEKC, Ha3bIBAECTCS 4) wumm
5).

2. 3aroJIHATE TPOMYCKH HAa3BaHUSIMH (DYHKIIMOHAIBHBIX TPYIIT 3KOCHCTEMBI U T[APCTB YKUBBIX
CYILECTB.

Opranu3Mebl, MOTPEOISAIONINE OPraHUYECKOE BEIIECTBO M IepepadaThIBAIOIINE €ro B HOBBIC
(dbopMBbI, Ha3BIBAIOTCS 1). OHu mpeacTaBIeHbl B OCHOBHOM BHJIaMH, OTHOCSIIUMCST K
2) mupy. OpraHusmbl, HOTPEOJISAIONIME OPraHMYECKOE BEIIECTBO M IMOJIHOCTHIO
pasJararomye ero 10 MUHEpaJIbHBIX COCTUHEHUH, Ha3bIBAIOTCS 3). Ouu npeacTaBiIeHbBI
BHJIAMH, OTHOCSIIUMUCS K 4). Opranusmbl, KOTOpbIE MOTPEOSAIOT MUHEPATIHHBIC
COEMHEHHUS U, MCIOJb3Yysl BHEIIHIOK JSHEPrHi0, CHHTE3UPYIOT OpraHHMYecKHe BeEIEeCTBa,
Ha3bIBAIOTCS 5). OHu mpencTaBieHHl B OCHOBHOM BHJAMH, OTHOCSIIUMHUCA K

6) Mmupy.

3. Ioxgbepure K KaXXJOMy OpraHW3MYy Ha pUCYHKE |, K Kakoi (QyHKIIMOHAIBLHOU Tpymme (HiIH
rpyIIam) 3KOCUCTEMBI OH OTHOCUTCSL.



Pucynok 1
4. TlokaxuTe CTpEeNKaM{ THIIEBBIE CBA3M MEXIY H300paKEHHBIMH Ha PHCYHKE 2 BUIAMHU
YKUBOTHBIX U PACTCHUI OMOIIEHO3a TYHJIPHI.
Boinummmre (10 puCyHKY) BUJIbI, OTHOCSIIMECS K:
a) IpOAYyLIEHTaM
0) KOHCyMEHTaM IepBOI0 MOpsIKa
B) KOHCYMEHTaM BTOPOTO WJIM TPETHETO MOpsIKa

5. BeinumuTe Ha3BaHUS JKUBOTHBIX, KOTOPBIX MOXXHO OTHECTH K KOHCYMEHTaM TIEPBOTO
MOPsIIKA:



Kopoga, neB, am&éba, mayk, BOJIK, 3asll, MbIIIb, 3€JIEHBIH Ky3HEUHK, SICTpeO, T'yCh, JIUCHUIIA,
IIyKa, aHTHJIONA, Ta/IF0Ka, CTEIHAs Yeperaxa, BHHOTPagHas YIUTKA, NeIb(QUH, KOJOPAJACKUH KYK,
ObIUMI IIETICHB, TYCEHHWIIa KAIyCTHOW OEJISIHKH, OCNIbIi MeIBenb, Mmuejia, KPOBOCOCYIIUH Komap,
CTpEeKO3a, SI0I0HEeBas TUIO0KOPKA, TJIS, Cepas aKya.

6. BcTaBbTe MpOMyIICHHBIE CIIOBA.
Psanpl, B KOTOPBIX KaXIbli NpeAbIAYIIMH OpraHu3M CIYXHUT DHIIEH [ocIenyromemy,
Ha3bIBAIOT 1). OTnenbHbIE 3BEHbS LIETIEH TUTAHUS Ha3bIBAIOT 2).

7. TlokaxxuTe CTpelKamMH NHILEBBIE CBSI3U MEXIy H300pakKeHHBIMH Ha PUCYHKE 3 BHJAMH
KUBOTHBIX U PACTEHUI OMOLIEHO3a CTEH.

Boinummure (110 puCyHKY) BUJIbI, OTHOCSLIUECS K:

a) mpoayleHTam; 0) KOHCyMEHTaM [IEPBOro U BTOPOro MOpsiAKa.
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Pucynok 3

MPAKTUYECKOE 3AHSATHUE Ne2
«Jlemorpaduueckas cTpykTypa nonyssiuil. OCHOBHbIE 3aKOHOMEPHOCTH POCTa MOIYJISIINI»

Meroanyeckue ykasaHus

B >xu3HM 1106010 KUBOTO CYIIECTBA OOMBIIYIO POJIb UTPAIOT OTHOLLIEHUS C IPYTUMHU
IPECTaBUTENISIMU COOCTBEHHOTO BUAa. OTHOILIECHHS 3TH OCYIIECTBISIOTCS B HONYAAYUAX.
«Ilomyiroc» MO-NaTBIHU — «HAPOA», U B TOYHOM IIEPEBOJE CIOBO «IIOMYIISALUA» 03HAYAET
HaceJIeHHe BU1a Ha Kakoi-nubo teppuropui. [lo onpenenenuto C.C. lIBapua, nonyrayus — 31o
3JIEMEHTapHasl FPYNIUPOBKA OPraHU3MOB OIPEEICHHOI0 BI/1a, 00J1a1a01iasi BCeMU
HEOOXOIMMBIMHU YCIIOBUSIMH JUIS IOJACP>KaHUS CBOCH YMCICHHOCTH HEO003PUMO JITUTEIHHOE
BpeMs B IIOCTOSTHHO MEHSIOIINUXCS YCIOBUSX CPEMBI.

CooTtHomeHne 0coOelt pa3HOro 1oJ1a UM Pa3HOTO BO3pacTa — IOKa3aTelId CpyKmypbl
nonyaayuu. CTpyKTypa — 3TO COOTHOILLEHHE YacTeil B 1r000i1 cucteme. [lonmymnsaunun MoxHO



CpPaBHMBATb U 0 PACHPEEICHUI0 0CO0EH B MPOCTPAHCTBE, T. €. [0 UX IPOCTPAHCTBEHHOM
CTPYKTYpE, U 10 IPYrUM Ipu3Hakam. Bee 3Tu npusHaku — KonudecTBeHHbie. ClieoBaTeNbHO,
MOMYJISIIIMK XapaKTePU3YIOTCS MPEXkIe BCEro KOJIMUYEeCTBEHHBIMU MTOKa3zaTensiMu. Bens nabmoieHus
3a OTJEIbHBIMU MOMYJISIIIUSAMU, HEOOXOAUMO YMETh YUUTHIBATh U PACCUUTHIBATH, OLIEHUBATH U
MPOTHO3UPOBATh UX YHUCICHHOCTb.

Ornucanue MoJIOBOTO M BO3PACTHOTO COCTaBa MOMYJISIIUN HA3bIBAIOT Oemozpadghueti («IeMoc»
— Hapo/, HaceJeHue, «rpado» — MHUIIY, OIICHIBAIO).

AHann3 BO3pacTHOTO | MOJIOBOTO COCTaBa MOIMYJISIHA — HEOOX0IMMOE YCIOBUE JIIst
MPOrHO3a YUCIEHHOCTH TEX BUJIOB, KOTOPHIE Mbl UCIOJIb3YEM B TUKON MPUPOJIE, PA3BOIUM UITH C
KOTOpPBIMH OOpEMCS B CEJIbCKOM U JIECHOM XO35IMCTBE, B ppIOHOM ITPOMBICIIE, B OMOJIOTrMYECKUX
TEXHOJIOTHUSIX.

AHanu3 BO3pacTHOM CTPYKTYpPHI MOMYJISIIIUN YeJI0BEKa — HACEJIEHUS TOPOJI0B, ITOCEIIKOB,
JIEpEeBEHb — KpaliHe HEOOXOAUM, TOTOMY YTO C 3TUM CBSA3aHO IUIAHUPOBAHUE CTPOUTEIILCTBA
IKOJI, IETCKHUX CaJIOB, OOJIHHUIIL, JOMOB JIJISl IPECTAPEIIbIX U IPYTHX COLUATBHBIX YUPEKICHUH, a
TaK)Ke pacyeT pabovyrx MECT U COCTaBIIEHUE OOIIMX MEPCIIEKTUB Pa3BUTHS JAHHOTO paiioHa.

Koumponvnoe 3aoanue
1. HaueptuTe mnupamMuabl BO3PACTOB [0 MPUBEACHHBIM HIDKE AaHHbIM. CpaBHUTE
BO3PACTHYIO CTPYKTYpY MONYJsiliuii Tpecku B bapeHiieBom Mope 1o BbUIOBY pbIO B KOoHIE 1950-x u
koHue 1980-x rr. Cuenaiite BBIBOJ O COCTOSIHUU MOITYJISIIUU B TOT U IPYrOil NEPHOJIBI.

YJI0B TPECKU B MIIH. DK3EMILISIPOB
Bospact psI0 B rogax 50-c rois! 80-c rois!
Or3 106 42 246
Or6nmoll 179 134
Or 11 mo 16 37 1
Ot 16 1o 20 2 0
2. Ha omHoM W3 y4YacTKOB pacTeHHs KOPMOBOTO 3JlaKa — TIOJICBHUILI TOHKOW —

pacrpeneNsiIich 1Mo BO3PACTHOMY COCTOSIHUIO CIEIYIOUIMM 00pa3oM: MPOPOCTKH —73, MoJosie — 9,
B3pocible MIooHOoCcsIMe — 16, crapsie — 2. Uepe3 ueTsipe rofa BO3pacTHON COCTAB IMOJIEBUIIBI HA
3TOM k€ ydacTke ObuT coorBeTcTBeHHO 0, 3, 30, 60. HauepTuTe mupamuaspl BO3pAaCTOB U CHCIIANTE
BBIBOJ] O TOM, KaK U3MEHWJIACh TOMYJISLMS 32 9TOT MEPHO/.

3. B HmwxHem TeueHnH peku JIeHBI caMKH OceTpa MPHCTYMAIOT K pa3MHOKeHHI0 B 12-14
net npu cpenHeit ymmae Tena 70 cMm. Hanbonee crapeie ocoou noxuBaroT 10 50 €T, Bec UX — OKOJIO
13 xr. Ha pexe Anman caMku oceTpa HauMHAIOT MeTaTh UKpy B 10-12 neT npu cpegHeit qiinHe Tena
58 cm. CambIM cTapeiM oco0siM He Gosee 21 roaa. [IpoMeicioBas Mepa, T.e. MUHMMAJIbHBIN pa3Mep
oco0el, pa3penieHHbIX K OTJIOBY, cocTaBisieT 62 cM. UTo mpowm3oiier ¢ ajJaHCKOW M JICHCKOU
HOMYJSAUAMH OoceTpa uepe3 15 ner, ecnu B pe3ysbTaTe MHTEHCUBHOM TO0OBIYM OYyAyT BbUIABIMBAThH
BCE 0COOM, KpYIHEE ITUX Pa3MepoB?

OcCHOBHBIEC 3aKOHOMEPHOCTH POCTA MOMYJIAHA

PaccmoTpuM ocHOBHBIE, HanboJIee YacTO UCIIOIb3yEeMbIe ISl ONMCAHMS POCTA MOIYJISALUI
3aKOHOMEPHOCTH, KAKOBBIMH SIBJISIFOTCS THIIEPOOTMYECcKasi, SKCIIOHCHITNATbHAS, j-00pa3Has u
JorucTudeckas (S-obpasHas).

1. TI'mnepOoamueckuii poctr. B 53TOM ciydae auHaAMMKa NOMYNSIIIMM ONUCHIBAETCS
YpaBHEHHUEM

dn/dt = an?,
U €ro PEIICHUE UMEET BU
n=a(t —1), (1)
WIH
n=1/at —t),

r7ie N — YUCIEHHOCTD NOMYJISALNH,



t" - MOMEHT BPEMEHH, IPH KOTOPOM HHCICHHOCTh HIOMYIIAIHI CTAHOBUTCS PABHOM GECKOHETHO
0OJIBIIION BEJIUYHHE;
@ — KOHCTAaHTAa.

I'mnepOosiyeckuii  pocT  ONMHCHIBACT — B3PBIBONIOJZOOHOE  YBENHYCHHE — YHCICHHOCTH
HaponoHaceneHus. [lapameTpsl runepOoan4ecKkoil KpUBOH M OCOOEHHO MHTEpecHas BeauunHa t
MOT'YT OBITb OIPEIENIECHBI C IOMOILBIO JMHEHHOro cooTHomeHus (1) mo JaHHBIM O Xo0z€ pocTa
YHUCICHHOCTH HOMYJISLMA METOAOM HAUMEHBIINX KBaJIPATOB UM rpauueCcKH.

2. DKCHOHEHUHAJbHBIH PpoOCT. YpaBHEHHE, ONUCHIBAIONIEE W3MEHEHUE YHUCIEHHOCTH
HOMYJISILUH, B 3TOM CIIy4ae UMEET BUJL

dn/dt =rn,
€ro pCIICHNC
n=nyexp (rn), 2
HIIN
Inn=Inny+rt, 3

371eCh I - OMOTUYECKHI NOTEHINAI MOMYJIALUY; Ny - Ha4albHasl YUCIEHHOCTb.

JInsi DKCIIOHEHIMAIIBHO PACTyIIEed MOMYJSALUMN BaXKHOW XapaKTEPUCTHKOW SIBIIAETCS BpeMs
YIBOCHUS €€ YUCICHHOCTH — T.

T=In2/r, 4)

C yuerom (4) BelpaxkeHue (2) mpuHUMAET BU]]

n=n,-2"". (5)
rae t/T — yncio yABOCHUH YHCICHHOCTH MOMYJISLUH, IIPOH30ILe/Iee 3a Bpems L.

[TapameTpsl 3KCIIOHEHIMAIBHOW KPUBOM JIETKO ONPEIEIAIOTCS C IOMOIIBI JIMHEWHOI'O
cooTHoIeHus (3) rpagUUecKy UM ¢ IOMOIIBI0 METO/1a HAUMEHBIINX KBaIPaTOB.

[Ipouecc 3xcruTyaTanMy 3KCIOHEHIIMAIBHO PACTYyLIEH MONMYJISLUU ONKUCHIBAETCS BBEJICHUEM B
ypaBHEHHE poCTa Mmokasaress "MpoMbICIOBOM cMepTHOCTH" — K,

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

B 3aBucuMoCTH OT COOTHOILIEHUS OMOTHYECKOTO MOTEHIMala U MPOMBICIOBON CMEPTHOCTH
pa3auyYaroT TPU OCHOBHBIX pEXHMMa JKCIUTyaTallud MOMYJISALMH: IAASIINNA, CTAallMOHApHBIM U Ha
YHUUTOKEHHUE.

3. Poct ¢ orpannyenuneM WM j-00pa3HbIii. B 3TOM ciiydae ypaBHEHHE, OMUCHIBAIOIIEE POCT,
WMEET CIEAYIOIIUN BU

dn/dt=r (K-n), (7)
€ro pelICHHE
n=K-(K-ngexp (- r (t—tp)),
riae K — MakcuManabHO BO3MOXKHAsL YUCICHHOCTh OMYJISIMH, T.€. EMKOCTb CpeJibl OOUTaHMUS.

N3 mnocnegHero BBIPAKEHHsI JIETKO TOJNYYWTh CIEAYIOIIEE JIMHEHHOE PpPEKYPpPEHTHOE
COOTHOILIEHUE MEXKIY COCEIHUMHU 3HAYEHUSAMH UYUCJICHHOCTH TMOMYJALUHU, OTCTOSIIUMU APYr OT
Jpyra BO BpeMEHH Ha BennuuHy dt

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

Otcroza JIerko OnpeeNuTh MapaMeTpsl j-00pa3HOW KpUBOH

r =-InA/dt, K=B/(1-A). 9)

Takum oOpa3zoMm, OMOTHYECKUH MOTEHIMATl M EMKOCTh Cpelbl OOMTaHUs A MOIMYJSAIUH,
pacTymiefl mo THUIy pOCTa € OrpaHMYEHUEM, MOTYT OBbIThb OIpeAeNeHbl MO JaHHBIM O €€
YHMCJIEHHOCTH B CMEXXHBIE PABHOOTCTOSIIINE APYT OT APYyra MOMEHTHI BPEMEHH.

4. JlorucTuyeckmii, Miiu S-o0pasHblil pocT. B 3TOM ciiydyae ypaBHEHUE, ONMKCHIBAIOLIEE POCT,
HMEET BUJL

dn/dt =rn (1 - n/K), (10)

€T0o pCIICHUC
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n=K/(1+ (K/ing—1)-exp (-r t)).

W3 mnocnenHero BBIpaXEHMs HAXOAWUTCA aHAJIOTHUYHOE (8) JMHEWHOE pEeKyppeHTHOE
COOTHOILIEHHE, HO Ul BEIMYUH, OOpATHBIX YMCIECHHOCTSAM IOMYJSALUUH B CMEXHbIE MOMEHTBI
BpEMEHU

1/n; = A (1/n;) + B, (112)
rae A =exp (-r dt), B =(1-A)/K.

C mnomoumpro BbipaxkeHus (11) Mo JaHHBIM O YHCIEHHOCTH MOMYJSALMU B CMEXHBIE
PaBHOOTCTOSAIINE MOMEHTBHl BPEMEHHM MOTYT OBITH OIpe[esieHbl €€ OMOTMYECKH MOTeHIHMal U
€MKOCTb CpeJibl OOUTaHMUSL.

BakHpIM BapuaHTOM JIOTMCTMYECKOTO 3aKOHa poOCTa SBISETCS TOT, B KOTOPOM SIBHO
YUUTBIBAETCS 3aBUCUMOCTh CKOPOCTH POCTA MOIYJIALUU OT BpEMEHU

dn/dt = (r/t) n (1 — n/K), (12)
€ro peleHue
n=K/(1+ (King—1)-exp (- rInt)).

OrneHka nmapaMeTpoB JOIMCTUYECKOTO 3aKOHAa B 3TOM CJIydae MOXKET ObITh OCYILECTBIIEHA C
IIOMOLIbI0 cooTHOLEHUs Tuma (11) niam 1pyrum crnennaibHbIM METOJIOM.

Jloructuueckass kpuas tuna (12) ocoGeHHO XOpPOIIO HMPUrOJHA JAJS ONUCAHHS IPOLIECCOB
X0/1a pOCTa JPEBOCTOEB I10 3aI1acy, BBICOTE U JUAMETPY.

Konmponvnoe 3adanue.

1. Ilo maHHBIM O YHMCJICHHOCTH MHPOBOTO HApOJOHACEICHUs, MPHUBEAEHHBIM B Tabmuue 1,
IIOCTPOUTH FMIIEPOOINYECKYIO KPUBYIO, OIMCHIBAIOILYIO 3TOT POCT.

Tabnuna 1 - YucaeHHOCT, MUPOBOTO HAPOIOHACEIECHUS

T'on Jlo H.5. 1000 1200 1400 1500 1600
MiH. yen. 200 300 350 380 450 480
T'on 1700 1800 1850 1900 1910 1920
MiH. yen. 550 880 1200 1600 1700 1840
Tox 1930 1940 1950 1960 1970 1980
MiH. yen. 2000 2260 2500 3000 3630 4380
Ton 1999 2006
MuH. yer. 6000 6500

2. OmpenenuTh BpeMs, 3a KOTOpPO€ IMOTOMCTBO OJHOW OaKTepHH, pa3MHOXKAFOIIEHCS
nenermem u Becom 1072 1, nocrmrmer Beca 3emmoro mapa — 10% r, ecnm omHoO jeneHue

IPOUCXOIUT C UHTEPBAJIOM B 20 MUH.

3. HOHYJ'ISII_II/ISI IKCIUTYaTUPYCTCA B PCKUME Ha YHHUYTOKCHHC. OHpe,I[eJ'II/ITB BpeMsA, 3a

KOTOPO€ YMCIIEHHOCTh MOMYJISIUK cokpaTutes 10 10% oT nepBoHavanbHOMU (Tabmuia 2)
Tabnuia 2 — BapuanTtsl 3aganus

BapuaHTsr No r k
1 1000 1,0 1.3
2 860 0,8 1.0
3 10000 1.2 5.6
4 360 0,3 1.2
5 870 0,6 15
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
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ITPAKTHUYECKOE 3AHATHE Ne3
«Bo3neiicTBue 3konoruyeckux pakTopoB Ha KUBbIE OpraHu3Mbl. OIpeieseHue 30Hbl ONITUMYMa

TeopeTuueckue cBeJleHUs:

OKOJIOTHYECKUMH (PAKTOPaMH SIBIISIIOTCS 3JIEMEHTHI CPElibl, CIIOCOOHBIE OKa3bIBATh MPSIMOE BIUSHHUE
Ha JKMBBIE OPraHM3Mbl (XOTS OBl Ha MPOTSHKCHWU OJHOM W3 (pa3 MX WHIMBUAYaJIHHOTO Pa3BHUTHS), WIH
YCIIOBHUS CPE/Ibl, HA KOTOPbIE OPTaHU3M OTBEUYAET IPUCIIOCOOUTEIILHBIMYI PEAKLIUIMH.

B ocHOBe B3aMMOJEHCTBHS OPraHU3MOB M OKpYXAalOUIEH WX Cpeabl HaxOIsATCs MPUYUHHO-
ciefcTBeHHbIe CBsi3U. OpraHu3M MojydaeT WHPOPMAIMIO U3 OKpYKalolleld cpelpl B BHJE OMpeleeHHBIX
CUTHAJIOB, UMEIOIINX MAaTEPUATIBHYIO IIPUPOJTY, U pearnpyeT Ha 3TH CUTHAJIBL.

Kupoli opraHusM B MPUPOAHBIX YCIOBHSIX OJHOBPEMEHHO IMOABEPraeTcsl BO3ACHCTBUIO
OMOTHYECKHX M a0MOTHYECKHX (aKTOpOB, TpeOyeMBIX €My B OMNpelesIeHHBbIX KonndecTBax (no3ax). Tak,
pacTeHHs HYXIAIOTCsl B OONBLIMX KOJIMYECTBAX BJArd, MUTATEIbHBIX BellecTB (a30Ta, ¢ocdopa, Kamms).
TpeboBaHug K [ApPYr'MM BeIIECTBAM, HampuMmep, Oopy Win MOJIHOACHY, ONPENENSIOTCS HHYTOXKHBIMU
KOJINYeCTBAaMU. TeM He MeHee, HEAOCTATOK MM OTCYTCTBHE JIIOOOTO BeIECTBAa (KaK Makpo - TaKk H
MHUKPO3JIEMEHTa) OTPHUIATEIbHO CKa3blBA€TCS HAa COCTOSIHUM OpTraHu3Ma, Jake €clid BCE OCTallbHbIE
IPUCYTCTBYIOT B TpeOYEeMbIX KOJTUUECTBAX.

B cootBercTBHU € 3aKOHOM MHMHUMYMa, YCTaHOBJICHHbIM HeMeUKUM y4yeHbM lO. JInbGuxom, pocT
pacTeHuii OrpaHMYHMBAETCS 3JIEMEHTOM, TpeOyemasi KOHIEHTpalus KoToporo MuHuUManbHa. 0. JInbux
OTpeAeNWI, YTO Pa3BUTHE PACTEHHs WJIM €0 COCTOSHHE 3aBUCAT HE OT T€X XUMHYECKHX 3JIEMEHTOB (MU
BEIIIECTB), KOTOPhIE MPUCYTCTBYIOT B IIOYBE B JOCTATOYHBIX KOJIMYECTBAaX, a OT T€X, KOTOPbIX HE XBaTaeT.
3akOH MHHUMYyMa (OPMYIHUPYETCs CIEAYIOIM 00pa3oM: Gewecmseom, NPUcymcmeylomum 8 MuHumyme,
YAPABAemcs ypodtcail, Onpeoensiemcs e20 8eIuduna U CmabuibHOCmb 80 8peMEHU.

BriocnencTBum 3akoH MHHUMYyMa CTajl TPaKTOBaThCs Oojiee IIMPOKO, W B HACTOSIIEE BpeMs
MOSIBIIIOCH TTOHATHE "MHMUTHPYIOIMNN (akTop". DKOJOTHIecKuid (HakTop SBISIETCS TUMHTHPYIOUINM, ©CIH
OH OTCYTCTBYET, HaXOJUTCS HIDKE KPUTHYECKOTO YPOBHS HJIM IPEBOCXOAMT MAaKCHUMAJIbHBIA YpPOBEHb.
[MonsiTrie "mMUMHTHpYOMMKA (akTop" NPUMEHUMO HE TOJNBKO K HEOOXOAWMBIM JUIS KM3HH OPraHU3MOB
3NieMeHTaM, Kak cuurtan JIMOux, HO M KO BCEM 3KOJIOTHYECKHM 3JIEMEHTaM U YCJIOBHUSIM, MPHUYEM 3TO B
paBHOW Mepe OTHOCHUTCS KakK K X BEPXHHUM, TaK ¥ HIDKHUM TpejaenaM. Tak, y KaKI0ro )KUBOTO OpraHu3Ma B
OTHOILICHUW PAa3JIMYHBIX HKOJOTHUYECKHX (PAKTOPOB CYIIECTBYIOT Mpeaeiabl BBIHOCIAMBOCTH, MEXIY
KOTOPbIMH HAXOJIUTCS 30Ha TOJEPAHTHOCTH. TOJEPAHTHOCTH - CIIOCOOHOCTH JKMBOTO OpraHU3Ma
NEPEHOCUTH OTKJIOHEHHSI 3KOJIOTHYECKUX (DAKTOPOB OT ONTUMANIBHBIX 3HAYCHUH. DTO NOHSATHE UCTIONb30BaJl
B. endopa B GopMynupoBKe 3aKOHA BHIHOCIMBOCTH (3aKOHA TOJIEPAHTHOCTH): JF0OO0U JCUBOU OP2AHUIM
umeem onpeoeneHnvle, IBOMOYUOHHO VHACTEOOBAHHBIEC GEPXHULL U HUNCHUL Npeoenvl YCMOUYU80Cmu
(monepanmHocmu) K 030eticmeuro 100020 dK0A02U1ecK020 hakxmopa.

Ecnu n300pasuth rpaduvecky 3aBUCMOCTD KM3HEHHON aKTHBHOCTH OpPraHM3Ma OT HHTEHCHBHOCTH
BO3/ICHCTBHS OJHOTO JKOJOTMYECKOTO (hakTopa, TO TIONYYUTCS KpHBas, HAIOMHHAIONIAS KPUBYIO
HOPMaJIbHOTO pactpenenenus ['aycca (puc. 1).

JXKuBble oOpraHM3Mbl MO OTHONICHWIO K BO3JCHCTBHIO JKOJOTMYECKHX (DaKTOpOB aensaTcs Ha
IBPUOHOHTOB ¥ CTCHOOMOHTOB. DBPHOMOHTHI UMEIOT HIMPOKUH JTMAMa30H TOJEPAHTHOCTH 1O OTHOIIEHHIO K
BO3/ICHCTBHIO KAaKOT0-TH0O0 3KOJIOTHYECKOro hakTopa, CTeHOOMOHTHI - Y3KUI T1ana30H TOJIEPAHTHOCTH.
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|
3ona TOJIEPAHTHOCTH |
A BT T gATRRA Bty

¢ - —

3ona onruMyMma

»
B

NnTeHcHBHOCTD BO3ACHCTBHS SKOJIOrHYECKoro (akropa

Puc. 1. 3aBUCUMOCTD KU3HEHHON aKTUBHOCTH OpraHU3Ma
OT WHTEHCUBHOCTH BO3JIEHCTBHS AKOJIOTUIECKOTO (hakTopa

MeToauueckue YKa3zanus.

[IpakTuueckoe 3aHATHE MO 3TOH TeMe MpelycMaTpUBAET BBIOJHEHUE 3aJaHUN C LIEIbI0 YCBOCHHUS
CTYAECHTaMH OCHOBHBIX 3KOJIOTHUECKHX 3aKOHOMEPHOCTEH, 3HAKOMCTBO M OCBOCHHE MOHATHIHOTO anmnapaTa
JAHHOW TEeMaTUKHU (PKOJOrH4Yeckue (akToOpbl, KIacCU(PHUKAIMS OPraHU3MOB MO OTHOUICHHUIO K (akTopam,

OTpeIeJICHUE 30H ONITUMYyMa).

Jlisl yCHenHoro ycBOGHUSI CTYJEHTAaMH AaHHOW TEMBbl MPEIUIaratoTcsl pa3iudHble 3aJaHusl, B TOM
yHcIe coaepKaliie rpaguaeckuil MaTepuait.

3aganus 1151 BLINOJHEHHS

1. HazoBuTe KOHKpETHBIE (haKTOPHI CPeNbl, KOTOPHIE MOYKHO OTHECTH K a0MOTHYECKIM, OMOTUIECKAM WITH
AHTPOIIOTEHHBIM. 3aTIOIHUTE TaOJIHILY:

DaKTOpPBI CpeIbl

[Ipupoausie

Abunornueckue

AHTpOTIOTEHHBIE
Buotnueckue

2. COG,I[I/IHI/ITe CTPCJIKaAMU IMOHATUA U COOTBCTCTBYIOIINEC UM OIIPCICIICHU.

Twunel B3aNMOOTHOIIIEHUH

Onpenenenus

MyTtyanusm (cuMOH03)

BsaumogpeiicTBue ocobeii AByX BHIIOB, ITPH KOTOPOM JUISI OJTHUX MTOCIIEACTBHS
OTPHUIIATEIBHBI, a JIS APYTUX HEHTPATbHEL.

XUITHUYECTBO Ocobu 0JHOTO BHJIa UCITOJIB3YIOT OCTATKH MUIITH 0COOEH IPyroro BUA.
Mapasutism CoBMeCTHOE B3aUMOBBITOHOE COCYIIIECTBOBaHUE 0co0el ByX mim Oosee
BH/JIOB
Kommencanuzm Oco0u 0JHOTO BUA MPEIOCTABIISIOT YOSKHUIIA 0COOSM IPYroro BUja, U 3TO HE
(HaxJIEOHUYECTBO) IIPUHOCHUT XO35IMHY HU BpeJla, HU ITOIb3BI.
Kommencanmsm CoBmecTHOE obuTaHKe 0co0eil ABYX BUIOB, HEMOCPEACTBEHHO HE
(KBapTUPAHTCTBO) B3aMMOJICHCTBYIOIINX MEXIy COOOH.
Oco0u 0JHOTO WIIM HECKOJIBLKUX BHJIOB CO CXOJIHBIMU IOTPEOHOCTIMU
AMeHcam3M COCYIIECTBYIOT IIPX OIPAaHUYEHHBIX PECYpCax, YTO IIPUBOIUT K CHIKEHUIO
JKU3HEHHBIX MTOKa3aTelell B3auMOISHCTBYIONUX 0COOCH.
KoHKypeHIs OpnHM OpraHU3MBbI OIYYAIOT OT JPYTHX HEOOXOUMbIC TTUTATEIBHBIE BEIECTBA

1 MECTO MOCTOSAHHOT'O MJIKM BPEMCHHOI'O oOUTaHMS.

Heitrpanuzm

Ocobu 0HOTO BH/IA TTOETAOT 0COOEH IPYToro Wi TOTO K€ BHIA.
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3. BzaumogeiicTBie ABYX OPraHU3MOB TEOPETHUECKH MOKHO MPEACTABUTh B BUJE MAPHBIX KOMOMHAIMN
cumBonoB "+", "—" u "0", roe "+" 00603HAYAET yIyUIIEHUE ITONOKEHUS I OPTaHU3MOB, "'—'" — ero
yxyamenue u "0" — oTCcyTcTBHE 3HAYMMBIX U3MEHEHH MTPpH B3anMoaeicTBru. [locTaBpTe HATPOTHB
MPEJIOKEHHBIX TUIIOB OMOTHYECKUX B3aUMOJEHCTBUI COOTBETCTBYIONIYIO APy CHMBOJIOB.

XULIHUYECTBO
CHUMBHUO3
[TAPA3ZUTU3M
KOHKYPEHLIS
HEWUTPAJIN3M
HAXJIEBHUUYECTBO
KBAPTUPAHTCTBO
AMEHCAJIM3M

4. Tlepen Bamu rpaduK 3aBUCUMOCTH YHCICHHOCTH yKa CEMUTOYEYHOH 00Xbell KOPOBKH OT TeMIEpaTyphI
OKPY>KaIoLLEH Cpeibl.

110}
100}
90[
80
70
60+
S0
40t
301
20}
10

YucnennocTs (0cobu)

-5 0 5 10 15 20 25 30 35 40 45 50 1, ¢
Ykaxure:
a) TeMIIEpaTypy, ONTUMAIBHYIO JJIsl 3TOI'0 HACEKOMOTO;
0) AMana3oH TeMIepaTyphbl 30HbI ONTHMYMa;
B) TMANa30H TEMIIEPATYPhI 30HbI IECCUMYMA;
F) ABC KPUTHYCCKUC TOUKH,
1) TIpeIeNibl BEIHOCIMBOCTH BHIA.

6. Ha puc. m300paskeHbI 3JIEMEHTHI 3KOJIOTHICCKUX HUIII JIEPEBHEB B IBYXMEPHOM IIPOCTPAHCTBE.
Ha cxeme moka3aHbl IpaHHUIIBI TOJIEPAHTHOCTH JIEPEBHEB MO OTHOILIEHHUIO K ABYM (haKTOpaM:
OoraTcTBy (TIOAOPOINIO) M BIAKHOCTH (YBIIXXHEHHOCTH ) MOYBHI. [Ipenmnonaraercs, 4to
KITUMaTH4ecKne (DakToOpbl B JAHHOM SKOJIOTUYECKON HUIIIE OJMHAKOBHI /ISl BCEX JEPEBLEB.
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Puc. 3onb1 TOJICPAHTHOCTH HCKOTOPBLIX BUAOB JICPCBLCB

Ha cxeme ucnonb30BaHsbl cieayrone 0003HaueHUs:

1) cryneneii mkansl 6oraTcTBa (Togopoaus) mous: | - ouens 6eqHbIe (BepXOBBIE TOP(DSHBIE
6omorta); Il - 6ennbie (cyxue ayra, cocHoBble 0ophl); |1l - HeOoraThie (e10BbIe U CMEIIaHHBIE Jieca,
ayra); IV - Gorarele (HU3UHHBIE JTyra U 60510Ta, 1yOpaBsl); V - o4eHb Oorarsie (cTend,
HOJIYIyCTBIHH, TYCTBIHU);

2) cTyrneHeH 1Kalibl BIaXXHOCTHU (YBIQXKHEHHUS) IOYB: A - O4eHb cyXue NouBbl, /] - n30bITOYHO
yBIIQ&XKHEHHBIE TI0YBBI, b - cyxue noussl, E - 00BojHEHHBIE IOYBHI, B - cpeiHeyBIaKHEHHBIE
nouBsl, JK - Boga (BogHas cpena), I - yMepeHHO BIIa)KHBIE TTOYBEI.

[Tpoananu3upyiite cxeMy ¥ OTBETHTE Ha CIIEIYIOLIIE BOIPOCHI:

- Kakue u3 3TuX nepeBbeB MOKHO CUUTATh IBPUOMOHTAMH, a KaKHe CTEHOOMOHTaMH (10 KaXKIOMY
dbaxTopy)?

- Kakoe nepeBo MOeT Clly>KUTh ITOKa3zareiaeM (MHAUKATOPOM) BBICOKOW BIaKHOCTH
MECTOOOMTaHus, a KaKoe - TIoKa3aTenaeM O0rareix mo4s?

- Kakne u3 aTuX nepeBbeB MOTYT 00pa30BBIBaTh CMEIIAHHBIC HACAXKICHUS M3 TPEX-YEThIPEX BUIOB?
- MOHO 111 CKa3aTh, YTO CMEIIaHHBIE HACAXK/IEHUS MOTYT OBITh O0Jiee TOUHBIM MOKa3aTeIeM
(MHIMKAaTOPOM) YCIIOBUM CPEJIbl, YEM Ka)KJ10€ JE€PEBO B OTACIBHOCTH?

IMPAKTUYECKOE 3AHATUE Ne4
«O1eHKa KauecTBa OKPYXKarolleH cpesibl»

MeTozmqecmle YKazanus.

OneHka KadecTBa OKpy’Karollell cpenbl ocymiecTsisercs auddepeHIMpoOBaHHO IO
CIIEYIOIMM HaIpaBJICHHUSIM: Ka4yecTBO BO3JAYIIHOTO OacceifHa, BogHOTo OacceifHa, TOYBEHHOTO
CJIOS1, TIPOTYKTOB TTUTAHUS U JIP.

OreHKa KauecTBa 8030YUIHOU Cpedbl OCYIIECTBISIETCS HA OCHOBE CIEAYIONINX HOPMAaTHBOB.

1. IlpenensHO MOmMycTMMasi KOHIIEHTpAIlMs BPEIHOTO BEIIECTBA B BO3JyXe pabodeil 30HBI
(HI[KP&), MI/MC. [Ipu exxemHeBHON BOCHMHYACOBOW paboTe (KpOME BBIXOAHBIX JHEH) WU TPH
JIPYTo MPOAOHKUTEIBHOCTH paboyero AHs, HO He Ooyee 41 4 B Hemenmto, ATa KOHIEHTpAIUs B
TE€YeHHE BCero pabodero JHsS HE JOHKHA BBI3BIBATH 3a00JEBAHHUM WJIM OTKIOHEHHUU B COCTOSHUU
3I0POBBS, KOTOPhIE MOKHO OOHApY>KHUTh COBPEMEHHBIMH METOJaMHU HCCICIOBAaHUN B TPOIECCE
paboThI WK B OT/AAJICHHBIE CPOKHU KU3HU YEJIOBEKa.

2. IlpemenpHO pdomycTMMas MaKCHUMalbHash pa3oBas KOHIEHTpAIUs 3arpsi3HSIONIETO
BEIllECTBA B Bo3ayxe HacesneHHbIX mecT (IIJK, ), M/, [Ipu Babixanuu B TeueHue 30 MuH 3Ta
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KOHIICHTpAIlMs HE JOJDKHA BBI3BIBATH PEPICKTOPHBIX (B TOM 4YHCIIE CyOCEHCOPHBIX) PEaKIuid B
opranusme uenoneka ([Ipunoxenue 1).

3. IIpenensHO momycTUMas cpeHECYTOYHAsl KOHIEHTpAlKs BPEIHOTO BEIIEeCTBAa B BO3IYyXeE
HaceneHabix mect (ITAK:.), MF/MS, KOTOpas He JOJDKHA BBI3bIBAaTh OTKJIOHEHUH B COCTOSIHUU
3I0pPOBbsl HACTOSIIETO M MOCIHEAYIOUIMX TMOKOJEHHM MpU HEONPEIEJICHHO MOJIroM (B TEeueHHUE
HECKOJIbKuUX JieT) Bapixanuu ([Ipunoxenue 1).

4. BpemenHo pomycTuMmasi KOHLEHTpauus (OpUEHTHPOBOYHBIA O€30MacHbI ypOBEHb
BO3JIEHCTBUS) 3arpsA3HAIOLIErO BellecTBa B Bo3ayxe paboueil 30ubl (BIAK,; mimum OBYB, ), MI/MC.
YucnoBble 3HAYEHUS 3TOTO MTOKA3aTess ISl Pa3IMUHbIX BELIECTB ONMPEACISIOTCA PACUETHBIM ITyTEM
U JCHCTBYIOT B TEYCHHE JIBYX JIET.

5. BpemenHo pomycTuMasi KOHIIEHTpanusi (OpUEHTUPOBOYHBINH Oe30macHbIi  ypOBEHb
BO3JCCTBUS) BpemHoro BemectBa B armocdepe (BIAK,:), mr/m®, pa3sMep  KOTOpou
YCTaHABIIMBAETCS PACYCTHBIM IIyTEM U JIEHCTBYET B TEUEHHE TpEX JIeT.

6. IlpenenbHO MOMYCTUMBINA BhIOpOC 3arpsi3HsIonmX Bemects B armocdepy (I1IB), kr/cyt
(unu /4, T/TONT). DTOT MOKAa3aTeNhb JOJIKEH 00eCIeurnBaTh COOII0IEHNE CAHUTAPHO-TUTHEHHUYECKUX
HOPMAaTHBOB B BO3/lyX€ HACEJICHHBIX MECT NpH Hanbosee HEOIAroNnpUsATHBIX [JISi pacceuBaHUS
METEOPOJIOTHYECKUX yCcIoBUsAX. OH ompeAenseTcss paC4eTHBIM IIyTeM Ha MATh JIET.

7. Bpemenno cornacoBanusiii BeIOpoc (BCB), kr/cyt (wnmm r/4, 1/rog). Cpok AEHCTBUS 3TOTO
HOpMaTuBa He Oonee mATH JieT. OH ycTaHABIMBAeTCs B TOM cllydae, €Cld MO OOBEKTUBHBIM
pUYWHAM HElb3sl onpenenuth [1/IB s nctounuka BeIOpoca B JAHHOM HACEIIEHHOM ITYHKTE.

8. IlpemenpHO nomyctumoe kKonuyectBo cxuraemoro tormumBa (IIAT), T/rom. 3Ortot
MOKa3aTeNnb JIOJDKEH OOeCIeunBaTh COOJOJICHUE CAHWTAPHO-TUTHCHUYCCKUX HOPMATHBOB I10
OPOJAYKTaM CrOpaHHsl TOIUIMBA B BO3JYXE HACEIIEHHBIX MECT MpH HEOJIaronpusTHBIX IS
paccenBanus MeTeoposnorndeckux ycaoBusax. [I/IT ycraHaBiuBaeTcs paCUeTHBIM IIyTEM Ha CPOK HE
Oosee msTH JeT.

OneHka KadecTBa 600HO020 OacceliHa OCYLECTBISETCS C IOMOULIbIO COOTBETCTBYIOLIEH
CUCTEMbI OCHOBHBIX TTOKa3aTeleH.

1. IlpenenbHO nmomycTUMasi KOHIIEHTpAIMsSl 3arps3HSIONIMX BEIIECTB B BOJE BOJOEMOB
KYJIBTYPHO-OBITOBOTO M X03siicTBEHHO-TTUTheBoro HazHaueHus (I11Ks), M/, IIpU KOTOPOMl He
JIOJDKHO OKa3bIBAThCSI MIPSIMOTO MUJIM KOCBEHHOTO BPEIHOTO BO3JCHCTBUS HA OPTaHHM3M YEJIOBEKA B
TEUEHUE BCEW €ro >KM3HHU, a TaKKe Ha 3J0POBbE MOCIEAYIOIIHUX IOKOJICHUH U HE JOJIKHBI
YXYIIIaThCSl TUTHEHUYECKUE YCI0BUS Boonoas30Banus (IIpunoxenue 2).

2. llpenenpHO AOMyCTUMAasi KOHIIEHTPALMS 3arpsi3HSIONIMX BEHIECTB B BOJIE BOJIOEMOB,
UCIIONIB3YyeMBIX s pbiooxo3siicTBeHHbIx nenei, (IIKsp), MF/I[M3. Bemnunna mociemned i
MOJIaBIISIONIETO OONBIIMHCTBA HOPMUPYEMBIX BEIIECTB Bcernaa 3HauntenbHo MeHbline [T1K,. Dto
OOBSACHSIETCS TEM, YTO TOKCUYECKHE COSAMHEHHSI MOTYT HaKaIllIMBaThCsl B OpraHu3Me phi0 B BecbMa
3HAYMTENIbHBIX KOJIMUECTBAaX 0€3 BIUSHUS Ha UX kKu3HeneaTensHocTh ([Ipunoxenue 2).

3. Bpemenno pomyctumasi KOHIEHTpanus (OPUEHTHPOBOYHO Oe30macHbIi  ypOBEHBb
BO3/ICICTBUS) 3arpsA3HAIONINX BemiecTB B Boje BogoeMoB (BIK; nnn OBYBy), mr/vC. Hopmatussl,
omnpeesieMble 3TUM IT0Ka3aTeIeM, YCTaHABIMBAIOTCS PACYETHBIM ITyTEM Ha CPOK 3 roja.

4. IpenenpHo pomyctumeiii copoc (ITAC), r/a (kr/cyT, T/Toxa), perIaMeHTUPYIOMHUA Maccy
3arps3HAIONIETO BEIIECTBA B CTOYHBIX BOJIaX, cOpachiBaeMbIX B BojoeM. lIpuMeHeHue 3TOro
HOPMAaTHBA JOJKHO 00eCTIedrBaTh COOJIIOICHIE CAHUTAPHO-TUTUEHHYECKUX HOPM, YCTaHOBJIEHHBIX
Uit BOAHBIX 0O0BekTOB. Bemuumna IIJIC ompenensieTcss pacdeTHBIM TIyTeM Ha TEPUO,
YCTaHOBJICHHBIM OpraHaMy IO PETYIMPOBAHUIO MCTOJIB30BaHUS W OoXpaHe Boj. Ilocie sToro ona
MOJJIE)KUT TIEPECMOTPY B CTOPOHY YMEHBIICHUS BIUIOTH J0 MPEKpaIeHus] cOpoca 3arpsa3HSIOMINX
BEIIIECTB B BOJIOEMHBI.

OLeHKa KauecTBa NOYGEHHO20 CN0s TPOBOAUTCS MO HOPMATHUBAM, YCTAHOBJICHHBIM B
COOTBETCTBHUU CO CIEAYIOITUMH OCHOBHBIMH ITOKA3aTEIISIMHU.

1. IlpenensHO nomycTUMasl KOHILIEHTpALMs 3arpsi3HSIONIETO BEIIECTBA B MaXOTHOM CIIOE
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nouBsl (ITJIK;), mr/kr. Ilpu 3TOM 3HaYeHHHM KOHIIGHTPAIIUU HE JTOJDKHO OKA3bIBATHCS MPSIMOTO WIIH
KOCBEHHOI'0 OTPHILIATEIBbHOTO BO3JEHUCTBUS HAa KOHTAKTUPYIOLIME C IOYBOW BOJY, BO3IAYyX W,
CJIEIOBATENbHO, 3/J0POBbE 4YEJIOBEKa, a TaKkKe Ha CaMOOYHIIAIOIIYI0 CHOCOOHOCTh IOYBBI
(ITpunoxenwue 3).

2. BpemenHo pomyctuMasi KOHUEHTpauus (OPUEHTHPOBOYHO IOMYCTHMAasi KOHLIEHTPALIMS)
BpeIHOTO BemiecTBa B maxoTHOM cioe mousbl (BJIK, wmm OBYB,), mr/kr. YcranaBnuBaeTcs
pacyeTHBIM ITYTEM U JICUCTBYET B TEUEHHUE TPEX JIET.

[Tpu oueHke wiymosoeo 3azpazuernuss Gnochepsl UCIOIB3YIOTCS CIEAYIONINE TOKa3aTeI .

1. IlpenensHo momyctumblii ypoeHsb myma, (IIJIYI), nb(A). lllym ¢ Takum ypoBHEM TIpHu
€XKEJITHEBHOM CHCTEMATUYECKOM BO3IECMCTBUM B TEUYEHHWE MHOTUX JIET HE JIOJDKEH BBI3bIBATh
OTKJIOHEHHUI B COCTOSIHUHU 3/10POBBS YEJIOBEKA M MEIIATh €r0 HOPMaJIbHOU TPYAOBOM AEATEIBHOCTH.

2. JlomycTUMBI YpOBEHb LIyMa (JIOMYCTUMBIH ypoBeHb 3ByKoBoro nasienus) (AYIL),
nb(A), mpu KOTOPOM JUIMTEIBHOE CHCTEMAaTHUYECKOE BpeIHOE BO3/EHCTBUE IIyMa Ha YeJIOBEKa He
IIPOSIBIISIETCS WM IPOSBIISETCS HE3HAUUTEIBHO.

3. Jlomyctumsblii ypoBeHb yabTpazByka (YY), nb. Ilpu TakoMm ypoBHE IJIUTENbHOE
CUCTEMATUYECKOE BO3JCHCTBHE HA OPraHuU3M YEJIOBEKAa HE MPOSBISETCS WIM IPOSBISETCS
HE3HAUYUTEIIBHO.

4. TIlpemenpHO momycTuMbIi  ypoBeHb uHGppasByka (IIJJYUW), nab. murensHOe
CUCTEeMAaTUYECKOE BO3JICHCTBHE MH(Pa3ByKa C TAKUM YPOBHEM Ha OPTaHU3M YEJIOBEKa HE JIOJIKHO
IPUBOJUTH K OTKJIOHEHUSM B COCTOSIHUU 370POBbs, OOHAPYKNBAEMbIM COBPEMEHHBIMU METOJaMU
MCCJIEI0BAHM, U HAPYIIATh HOPMAJIbHYIO TPYAOBYIO JI€ATEIbHOCTb.

5. IlpenenbHO AomycTHMasl IIyMOBas XapakTepUCTUKa MamuH v MexaHuzMoB (ITJLIX).
DTOT MOKa3aTenb J0JDKEH 00ecreurnBaTh COOMI0ICHUE CAHUTAPHO-TUTHEHUYECKUX HOPMATUBOB BO
BCEX OKTaBHBIX I0Jiocax 4acToT. Ero 3HaueHue omnpeneisercst no pe3yiabTaTaM CTaTUCTHUUYECKON
00pabOTKH NIYMOBBIX XapaKTEPUCTUK OJHOTHUITHBIX MAIIMH U MEXaHU3MOB.

6. TexHUYECKH IOCTH)KMMAs LIYMOBas XapaKTepucTHKa MamuH U Mexanusmos (TAUIX),
npUMeHseMas B TeX Ccly4asX, Korja Mo OOBEeKTHBHBIM IPUYMHAM HEBO3MOXXHO YCTaHOBUTHh
ypoBenb [I/IIX. IIpu stom TAIIX BBOAMTCS Ha CPOK, HE NPEBBIIAIOIIMN CpPOKAa ACHCTBUS
CTaHJapTa WU TEXHUYECKUX YCIOBUI Ha MAlIMHY WIX arperar KaxJoro KOHKpETHOTO BHJIA.

OueHka paduoakmugno2o 3azpsa3Herus OKpYy>Karolleh cpelibl MPOBOJUTCS C UCIOJIb30BAHUEM
IOKa3aTened TpeX BHJIOB: OCHOBHOI'O J030BOTO IpEAesa, JOIMYCTUMOIO YPOBHSI U KOHTPOJIBHOTO
YPOBHSL.

K moka3sarensiM OCHOBHOTO J030BOTO Ipezeia OTHOCSATCS: NPENENIbHO AONyCTHMas [103a
paavanMy 3a ToA Uid paboTalluX ¢ MCTOYHHMKaMH paaunoaktuBHoro wusnydenus (IT1J1). Ilpu
CHUCTEMATUYECKOM paBHOMEPHOM BO3JeHCTBUM B TedeHHe S50 JieT HE JODKHBI BO3HHMKATh
HeOJIaronpusTHbIE H3MEHEHHSI B COCTOSIHUU 37I0POBbS UeJIOBEKa, OOHApYKHUBaeMble COBPEMEHHBIMU
METOJIJaMHU HMCCJIEI0BaHUM, B HACTOSIIEE BPEMs U MOCIEAYIONIME TO/Ibl; MPEes A03bl pagualuy 3a
rog ans HaceneHus (IT[1), KOTOpbI Ha MpakTHKE BCErAa YCTaHABIMBAETCS 3HAYMTEIBHO MEHbILE
BenuuuHsbl [1J1/] 1 npegoTBpaiiieHuss HEOOOCHOBAHHOTO OOJIYUSHHUS JIFOCH.

IToxazarenu JOMYCTUMOIO YPOBHS:

- TIpEeNeNbHO JOMYCTUMOE TOJO0BOE IMOCTYIUICHHE PAaJUOAaKTHBHBIX BEUIECTB B OPIraHU3M
paborarormx (I11J1), kbk/ron, kotopoe B Teduenue 50 neT co3gaeT B KPUTHUYECKOM OpraHe A03Y,
pasnyio 1 IIJIL;

- TpeJelsl TOA0BOro MOCTYIJICHUS PaJdOaKTUBHBIX BellecTB B opranusM ueinoBeka (III'TI),
kbk/ron, 3a 70 et co3naronuil B KpHTUYECKOM OpraHe 3KBUBAJICHTHYIO 103y, paBHyto 1 I1/];

- JIONIyCTMMOE€ CpPEJHETOJ0BOE COAEpKAHME DPAJNOAKTUBHBIX BEIIECTB B OpPraHU3ME
(xputnueckom oprane) ([C), npu koropom ao3a obmyuenus pasna [T/ nnu I1J1, xbx;

- IOIYCTUMO€ 3arpsi3HEHHE MOBEPXHOCTH (TI0YBBI, OZEKbI, TPAHCIIOPTA, TOMEIIEHUH U T.11.)
(113), vactuma/(cM/mMuH).

KoHTponbHbIE MTOKA3aTeN yCTaHABIMBAIOT Ul IUIAHUPOBAHUS MEPONPUATUHN IO 3aIUTE U
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JUIsL  ONEpPaTHMBHOTO KOHTPOJS 3a paJuallMiOHHOM OOCTaHOBKOW B IENAX MPeIOTBPALICHUS
IIPEBBILIEHMS] I030BOTO NIpeiena 3arps3HeHni. K aTUM 1okaszaresnsiM OTHOCSTCS:
- KOHTPOJIbHOE TOJI0BOE MOCTYIUICHHE PaJHOAaKTUBHBIX BellecTB B opranusM uenoseka KI'TI,
kbx/rox;
- KOHTPOJILHOE COJIep’KaHne PaIuOaKTUBHBIX BellecTB B opranusme uenoseka (KC), kbk;
- KOHTPOJIbHAsl KOHLIEHTpALMs PaIMOAKTUBHOIO BEUIECTBA B BO3/1yX€ WIN BOJIE, C KOTOPBIMHU
OHO TIOCTYIaeT B opranu3M 4enoseka, (KK), kBr/M®.
- KOHTPOJBHOE 3arpsi3HEHUE [OBEPXHOCTH paauoakTuBHbIMU  BemiectBamu  (K3),
yacTuIa/(CM-MuH).
KauecTBo okpyxarorieil cpelibl OIECHUBAECTCS MyTeM CpaBHEHMs (PAKTHUECKON KOHIIEHTPAIUU
3arpsI3HAIOLIETrO BEIIECTBA C IPEAEIbHO-10IyCTUMOM:
C<IIAK (51)
®daxkrtudeckas koHueHtpanus (C) TOro Ui MHOTO XUMHUYECKOTO BElIecTBa B aTMochepHOM
BO3JyXe, BOJIOEMaX, I[I0OYBE M NPOAYKTaX MUTAHUS YyCTAHABIMBAECTCS J1a0OPAaTOPHBIMU
UCCJIEJIOBAHUSIMH.

B cnyuae, korna XuMu4eckue COeTUHEHHUS OKa3bIBAIOT OJHOHAIIPABIEHHOE BO3/ICHCTBHE HA
YeNoBeKa WM yCyryOJsIFOT JIEHCTBHE IPYT Ipyra, TOBOPST, YTO BEIIECTBA OOJANAIOT 2¢hghexmom
cymmayuu.

[Ipu oneHke KadecTBa OKPYKAIOMIEH MPUPOAHON cpeapl d3P(HEeKT CyMMallUuu YYUTHIBACTCS
CeayroImuM 00pa3om:

i=1

n
ZL <1
IJIK; (52)
I armochepHOoro  Bo3myxa — BemiecTBa, oOnamaromme  dGEGEeKToM  cyMMallu,
OTOBapUBAIOTCS TOTIOJHUTEIBHBIM CITUCKOM K TaOIUIIE MPEAeNbHO-T0MYCTUMBIX KOHIICHTPAIIHA.
st BomeI B BOJOEMax Jt00Oro HaszHaueHUs d(PdexToM cymmaru o0IaJaloT BEHISCTBa,
UMEIOIINE OJNHAKOBBINA IMMUTUPYIOLIUH MoKa3aTesb BpeanocTu (JIIIB).

Ilpumep 1
OneHuTh KauecTBO aTMOC(EpPHOro BO3JyXa, €CIU H3BECTHO, YTO B HEM OJIHOBPEMEHHO
MPUCYTCTBYIOT JUOKCH] CEPBI KOHueHTgauneﬁ 0,03 mr/m>, dbropoBoIOpOa K30HueHTpauHel71 0,001
MI/M°, alieToH KoHueHTpanuen 0,3 Mr/m™ u ¢peron konuentpauueit 0,001 mr/m”.
Pewenue. CornacHo cnucky BemiectB llpunoxenuss 1 guokcun cepbl U (HTOPOBOIOPOA
obOmagator 3¢ddexkrom cymmanuu, a TakXke amneToH U (EeHod; JAUOKCHI cepbl U  (eHod,
CJIeIOBATENbHO, OIICHKY KauecTBa HaJl0 MPOU3BOAUTH 0 Gopmysie (52) momnapHo:

008 0001 _pgep; 2083, 0000 o<1 w 22,0000 49,4
0,05 0,005 0,05 0,003 0,35 0,003
Bbi600: xauecTBO aTMOCQ)epHOFO BO31yXa HCYHOBJICTBOPUTCIIBHOC U YI'POIKACT 3JOPOBBIO

YCIIO0BCKa.

Ipumep 2
OI1eHUTh Ka4€CTBO BOJIBI B BOJOEME PHIOOX 03 CTBEHHOTO HA3HAYEHUSI, €CIT U3BECTHO, UTO B
Hell OJJHOBPEMEHHO MPUCYTCTBYIOT XUMUYECKUE COSAMHEHUS B CAEAYIOMIMNX KOJIUYECTBAX (MT/IIM3):
xene3o — 0,01 MF/)IM3; kob0ansT — 0,006 MF/)IM3; kap6omoi — 0,3 MF/)IMg; MbIbAK — 0,005 M/,
Pewenue. Dbdextom cymmanumu o0namaroT BemlecTBa, uMeromue oauHakoBbid JIIIB,
CJIEIOBATENIbHO, OLICHUTHh KAYECTBO HEOOXOIMMO CIIEIYIOIUM 00pa3oM.

C(bak'r HI[K JITIB
Keneso 0,01 0,1 Toxke.
KoOansT 0,006 0,01 Toxec.

Kapo6omonn 0,3 1,0 Opr.
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MEIIBSIK 0,005 0,05 Toxec.
0,01+ 0,006 N 0,005 _08<1 "

01 001 0,05
Bv1600. ka4ecTBO BOJBI B BOJJOEME PHIOOX03SHCTBEHHOTO HA3HAYCHHUS YAOBIECTBOPUTEIBHOE.

0,3<1,0

Illpumep 3
OneHuTh Ka4ecTBO MOUBBI, €CJIM U3BECTHO, YTO B HEW OHOBPEMEHHO NPUCYTCTBYIOT aTpa3uH
koHneHntpanuend 0,004 mr/kr, 6etaHon konueHtpanuen 0,03Mr/kr, TUHYpOH KOHIIEHTparuen 3
MTI/KT ¥ TeKcaxjiopa KoHueHnTpauueit 0,02 Mr/xr.
Pewenue. pdext cymmanuu npu oleHKE KayecTBa MOYBBI HE YUYUTHIBAETCS, CIEIOBATEIBHO,
OLICHUTH KA4eCTBO MOYBHI HEOOXOIMMO, BOCHOIb30BaBIIHUCH Gopmyinoit (51). ITo Ilpunoxenuto 3
BoinuiieM [1/IK yka3zaHHBIX BEIECTB:

dakTryecKass KOHLIEHTPALM K
ATpaszun 0,004 0,01
Beranon 0,03 0,25
Jlunypou 3 1
['ekcaxmopan 0,02 0,1

Bv1600: KauecTBO IMOYBBI HEYIOBJIETBOPUTEIBHO U YIpOXKAET 3/I0pPOBbIO YEIOBEKa, T.K.
KOHIIEHTpauus JuHypoHa npessimaet [T/1K.

Ipumep 4

Ompenenure, B BOJOEM KaKOro Ha3HAYEHUsT BO3MOXXEH COpPOC, €CIM M3BECTHO, YTO TEpen
cOpPOCOM B BOZOEM CMELIMBAIOTCS IBA IOTOKA, OOBEMHBIC PACXOIAB KOTOPHIX Vi U Va, M /u.
BewecTBa, coneprkamuecs B IOTOKax, U UX KOHLEHTpalUuu (B Mr/m°) ykas3anbl HUxke. KauectBo
BOJbI, cOpachiBaeMoOili B BOJOEM, JOJKHO YIOBJIETBOPSITH TPEOOBAaHUSM, MPEABABIIEMBIM K
KaueCTBY BOJIbl B COOTBETCTBYIOIIIEM BOJOEME.

Vi = 20; V,, = 180 M3/11; B TIEPBOM TIOTOKE CojiepKarcs: aMMuak (3 Ml"/,I[Ms), areToH (2
Mr/nMS), 6enzon (3 Mr/JIMS), BO BTOpoM — auxiiopdenoin (0,0003 MF/JIMs), xene3o (0,05 MF/I[M3),
k06aibT (0,03 Mr/om’).

PemeHue. HO YCJ'IOBI/IIO 3aa4uu HpOI/ICXO,I[I/IT CMCIICHUEC IIOTOKOB, CJICAOBATCIBHO,
KOHIIGHTpaHI/II/I BCE€X BCIICCTB B 06HI€M IIOTOKEC yMeHBIHaIOTCSI, a O6T)CMHI>II\/'I pacxoz[
y'BeJ'II/ILII/IBaeTCSI. HCO6XO,ZLI/IMO cacelJiaTb nepecqu KOHI_ICHTpaLII/Iﬁ B HOBOM IIOTOKC CJ'ICI[yIOIJ_II/IM
C Vi G-V,
V, +V, V, +V,
BCIICCTB, KOTOpI)IG HaXOIuJINCh BO BT OpOM IIOTOKCEC. HOJ’Iy‘IeHHHe JAaHHBIC " HOpMaTI/IBBI,
BBIIIMCAHHBIC U3 HpI/IJ'IO)KeHI/IH 2, JJIA HArJiIAHOCTHU 3aIlIUIIIEM B HUXKEC HpI/IBeI[eHHYIO T a6Jmuy.

obpaszom: C, = - JUIS BEIECTB, COJEpIKaIIuXxcs B mepBoM motoke U C, = - I

Bonausie 00beKTHI K/0 U X/TI BOHHBIGVO(SBGKTBI
, PBIOOXO03HCTBEHHOTO
BemectBo C Ha3HAYEHUS
Ha3HAYEHUS
MK JITIB ITIK JITIB
AMMuaxk 0,3 2 Can 0,05 Toxec.
AnetoH 0,2 2,2 Cau 0,05 Toxkc.
benzon 0,3 0,5 Can-Tokc 0,5 Toxec.
Jluxmopdenon 0,00027 0,002 Opr. 0,0001 Toxke.
Kenezo 0,045 0,3 Opr. 0,1 Toxkc.
KoOanst 0,027 0,1 Can-Tokc 0,01 Toxec.
CHavajla  MpOAHATU3UPYEM MOJTyYeHHBIC  JTaHHBIC  JUIS BOJTHBIX 00BEKTOB

pbI00X03siicTBEHHOrO Ha3HaueHus. PakTuyeckas KOHUEHTpanus auxiaopdenona 6onbme ITIK,x
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CJIEZIOBATEIILHO, COPOC NOIYYEHHO20 NOCIe CMeUuleHUs NOMOKA HeBO3MONCEH 8 BOOHble 0ObEeKMbl
PblO0XO3AUCBEHHO20 HAZHAYEHUSL.

Jlyis BOAHBIX OOBEKTOB XO3SHCTBEHHO-TUTHEBOTO W KYJIBTYPHO-OBITOBOTO HAa3HAYCHHS
daktryeckue KoHneHTpanuu Menbie [1/IK, Ho HeoOxomuMo ydecTs enie U 3PHEeKT CyMMaIIUH.

AMMUaK # aneToH: 03 + 92 =0,24, 6eH3011 1 KOOAJIBT: 03 + 0'02\7 =0,87, muxnopdenosn
2 22 05 01
U Keneso: 0.00027 + 0.045 =0,285. [TIlomyueHHblE CyMMBI OTHOIICHHW  (haKTHYCCKUX

0,002 0,3
KOHI.[CHTpaHI/Iﬁ K OpEeACIbHO-A0MMYCTUMBIM MCHBIIC €AUHUIBI, CIICA0BATCIIbHO, 603MOJM#CEH C6p0€ 6
600HbBIE 0OLEKMbL KyﬂbmypH0'6me06020 U XO3AUCMBEHHO-NUMBbEBO2O HAZHAYEHUSL.

Koumponvnoe 3a0anue

1. OueHuTh KauecTBO aTMOC(EPHOro BO31yXa, €CIU MU3BECTHO, UTO B HEM OJHOBPEMEHHO
3
IPUCYTCTBYIOT XUMHUYECKHE COSTMHEHUS B KOJIMUEeCTBaX (MI/M"), yKa3aHHBIX B TaOJIHUIIE.

Bapuant 1 2 3 4 5 6 7 8 9
Oson 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,015
Jlnokcug asora | 0,009 | 0,01 | 0,015 | 0,02 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008
Xiop 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,02
®opmansaerun | 10° | 10° | 1.10% | 2.10*| 3-10%*| 4.10% 2.10%*| 5.10% 107

Bapuanr 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

Juokeun cepst | 0,00 0,00 0,02 0,01 | 0,009 | 0,008 | 0,007 | 0,006 | 0,00

10* | 10° | 110" | 2.10*| 3-10*| 4.10*| 2.10*]| 5.10*| 10*

CEPOVTIJIEPO/]

Bapuaunr 19 20 21 22 23 24 25 26 27

Juokeuna cepet | 0,005 | 0,006 | 0,04 0,03 0,02 0,01 | 0,009 | 0,008 | 0,007

Jimokcua A3ota | 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,008 | 0,004 | 0,01 | 0,004

OKCHU/J 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. OueHuTh KauecTBO BOJBI B BOJOEME PHIOOXO3IHCTBEHHOTO Ha3HAYECHUs, €CIIM U3BECTHO,
YTO B HEH OJHOBPEMEHHO IPUCYTCTBYIOT XMMHYECKHE COECIMHEHHUS B KOJWYECTBAX (MF/JIMs),
yKa3aHHbBIX B TaOJIHIIE.

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

Hedts 0,01 0,02 0,03 | 0,015 | 0,025 | 0,035 | 0,009 | 0,008 | 0,011

deHON 1.10° | 2.10° | 3.10° | 4.10* | 5.10°| 3-10* | 1.10*| 9.10*| 8.10™
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Bapuant 10 11 12 13 14 15 16 17 18
KoGanbT 0,008 | 0,007 | 0,006 | 0,005 | 0,004 | 0,003 | 0,002 | 0,001 | 0,018
Kapbodoc 0,004 | 0,03 0,04 | 0,02 0,01 | 0,008 | 0,007 | 0,006 | 0,001
MertaHon 0,001 | 0,002 | 0,003 | 0,004 | 0,008 | 0,009 | 0,01 0,05 | 0,04
001 | 002 | 0,001 | 0,09 | 0,02 0,06 0,07 0,08 0,1

CBUHEI]

Bapuant 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
LHMAHUBI 0,9 0,9 0,9 0,8 0,8 0,8 0,7 0,7 0,7
XPOM 10* | 2.10* | 3.10* | 4-10* | 5.10* | 6-10* | 7.10* | 8.10* | 9-10™

9-10* | 8.10* | 7.10* | 6.10* | 5.10* | 4-.10* | 3-10* | 2.10* | 10™

DEHON

3. OueHuTh KauyecTBO MOYBBI, €CIM M3BECTHO, YTO B HEW OJHOBPEMEHHO MPHUCYTCTBYIOT
XUMHUYECKHE COCTMHEHUS B KOJIMYECTBAaX (MI/KT), YKa3aHHBIX B TaOJIHIIC.

Bapuant 1 2 3 4 5 6 7 8 9
bensanupen 0,03 | 0,01 | 0,01 | 0,005 | 0,007 | 0,008 | 0,009 | 0,004 | 0,01
Pryth 2 6,3 2 3,2 1,8 0,6 4,7 6,5 1,3
CauHen 24 37 68 21 18 16 15 14 11
Menp 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 2

Bapuant 10 11 12 13 14 15 16 17 18

bensun 0,001 | 0,003 | 0,005 | 0,006 | 0,007 | 0,01 | 0,02 | 0,08 | 0,04

Bananuit 140 132 18 65 74 152 150 27 46

MBIHIbsIK 1,5 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

MEb

Bapuaur 19 20 21 22 23 24 25 26 27

Caunent 14 11 13 21 27 29 31 32 30

KOBAJIBT 1 2 3 4 5 6 7 0,1 0,5

MEJp 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°°

I1Xb

4. Onpenenure, B BOAOEM KAaKOT0 Ha3HAuYEHHsI BO3MOXKEH cOpOC, €CIM U3BECTHO, UTO Mepes
cOpocoM B BOJOEM CMEIIMBAIOTCS JBa IMOTOKAa, 0ObEMHBbIE pacxoAbl KOTOpPHIX Vi M Vi, M™/4.
BemectBa, coxmeprkamuecss B IOTOKax, M HMX KOHLEHTpauuu (B Mr/zLM3) yKa3aHbl B TaOiuIe.
KauecTBo BOfIbI, cOpackiBaeéMOi B BOJI0EM, JIOJKHO YAOBIETBOPATH TPEOOBAHUAM, MPEAbSIBISIEMbIM
K Ka4eCTBY BOJIbI B COOTBETCTBYIOILIEM BOJOEME.
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BapuanTt 1 2 3 4 5 6 7 8
Vi 60 70 80 90 10 20 30 40
AMMHaK 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° | 4.10* | 5107
Benson 001 | 002 | 003 | 0,04 | 005 | 006 | 007 | 0,08
Vs 120 140 20 350 205 100 70 50
JuxmopaTan 0,1 0,4 0,7 0,9 1,2 0,4 1,3 0,6
Keneso 0,058 | 0,04 | 0,03 | 002 | 001 | 0,03 | 007 | 0,08
Ko6anst 0,9 0,8 0,7 0,6 0,5 0,4 0,6 0,3
Bapuant 9 10 11 12 13 14 15 16
Vi 210 320 350 20 80 40 60 20
Hedts 001 | 002 | 001 | 0,02 | 001 | 002 | 004 | 0,05
Huxkes 001 | 001 | 0,014 | 0,012 | 0,012 | 0,01 | 0,013 | 0,009
Tupuans 001 | 002 | 003 | 0,04 | 005 | 0055 | 0,06 | 0,065
Vs 70 30 50 90 40 30 230 310
Hedrts 002 | 003 | 002 | 0,04 | 005 | 003 | 006 | 0,07
PryTs 0,006 | 0,007 | 0,008 | 0,009 | 0,04 | 0,03 | 002 | 0,01
CeuHel 001 | 002 | 003 | 0,04 | 005 | 006 | 007 | 0,09
Bapuant 17 18 19 20 21 22 23 24
Vi 50 15 100 110 120 140 20 330
Hurpatsl 0,18 0,5 0,2 0,2 011 | 0,16 0,2 0,12
®top 0,08 0,6 006 | 007 | 0,08 | 0,09 0,1 0,04
Xpom 0,001 | 0,01 | 0,001 | 0,002 | 0,003 | 0,00 | 0,01 | 0,002
Vs 30 165 20 70 30 50 ) 50
LInHK 0,2 0,13 0,6 0,7 0,5 0,4 0,3 0,2
Kepocuu 0,1 0,12 0,5 0,4 0,3 0,2 0,2 0,1
Meranon 0,15 2,6 041 | 032 | 031 | 022 | 0,13 | 0,12

IMPAKTUYECKOE 3AHATHUE Ne5
«3arpsi3HeHHe oKpy»Katoliel cpeabl. [ 1o0anbHbIe SKOJOTHUECKUE TPOOIIEMBbI»

MeToauyeckue yKazaHusl.
Cemunap mpoBoautcs B popme "kpyriioro crona”. CTyIeHThl BMECTE C IIPEerioiaBaTesieM
00CY’XIar0T BOITPOCHI, KACAIOIINECS NCTOYHUKOB MOTEHITHAIBHON OMACHOCTH JUIS SKOJIOTUYECKON
omacHocTH (Ob) mMpupOAHBIX SKOCHCTEM:!

1. Ompenenenuie 3arpssHeHuss. OCHOBHBIC 3arpsi3HUTENIM OHOChEphl, WX ISHCTBHE HA OPraHU3M
YeJIOBEKa U OKPYIKAIOLIYIO CPEey.

2. 3arps3HeHHs U UX Kiaccuuraiys. IcTouHUK ¥ HOPMBI 3arpsi3HEHHIA.

3. 3arpssHeHuss arMocepsl. OCHOBHBIE TpPYNIBl 3arps3HSIOMIMX — BEIECTB, HX
HKOJIOTMYECKOE JIEHCTBUE, UICTOUHUKH MTOCTYIUICHHUS.

4. 3arpszHeHUs ruapocdepsl. 3arps3HeHne pek, 03ep.
5. Knaccudukarus orxoa0B. MeToapl UX nepepadoTKH.
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[IpuunHbl 1 MEXaHU3M BO3HHKHOBEHUS TAPHUKOBOTO 3¢ dekra.
[MpuurHEI 1 MEXaHU3M BO3HUKHOBCHUS KUCIOTHBIX OCAIKOB.
Hcromenue 030HOBOrO CIOsl.

[Tpobnema pocta HapoLOHACEICHHUS.

0. TIpoGnema HeXBaTKU MPOJOBOILCTBHSI.

11. IIpoGiema HEXBATKH MPECHOU BOIBI.

12. TlpoGnemMa HaKOIJICHUSI OTXOMIOB.

13. TlpoGnema yHHUYTOXEHUS OHOpa3HOOOpa3usl.

14. TIpobGiema UCTOIIEHUS IPUPOTHBIX PECYPCOB.

15. IIpoGrema aTOMHOTO OpPYKHSI.

16. 3arpszHenne MupoBoro okeaHa.

17. ®oToxuMHUYEeCKHI CMOT.

= ©o o0 ~No

NMPAKTUYECKOE 3AHATHE Ne6
«[1mara 3a copoc CB»

MeToaunuyeckue yKazaHusl.

B coBpeMeHHOM MexaHHU3Me MPUPOIOTIOIb30BAHUS M OXPaHbl OKPY’KaIOLIeH cpesibl B KauecTBe
BaXHEHIIUX MPUMEHSIOTCS 3KOHOMUUECKHE MHCTPYMEHTHI U CTUMYJIBL.

COBOKYIHOCTh 3KOHOMUYECKUX HHCTPYMEHTOB IIPHUPOAOIIOIb30BaHHS U OXPAaHbI OKpPY>KaroIei
CpeZlbl C yYETOM OIIBITa MHOTHX CTPaH B KauecTBe HanboJiee aKTUBHO IPUMEHSEMBIX BKIIFOUACT:

»  IUIaTEeXXH 3a MPUPOJONOIb30BaHKe (PECYPCHBIE IIATEKH U MJIATEXKHU 32 3arps3HeHUE Cpebl);

»  (DMHAHCOBO-KPEJAMTHBIE WHCTPYMEHTHI ((OHIBI OXpaHbl MPHUPOABI U (OHIBI BOCIPOU3BOJICTBA
NPUPOAHBIX PECYPCOB, METOAbI JBIOTHOTO KPEOUTOBAHMS HPUPONOOXPAHHBIX MEPONPUSITHH, 3aiMBI,
CyOCHINM, PEKUM YCKOPCHHOW aMOPTH3alUM NPHUPOJOOXPAHHOTO OOOpYIOBaHHSA, OKOJOTHYECKHE U
pecypcHbIC HAIOTH, MEXaHU3M CTPaXxOBaHUS HKOJIOTMIECKUX PHCKOB);

»  pBIHOYHBIE MHCTPYMEHTHI (PBHIHOYHBIC IIEHBI HAa HPUPOJHBIC PECYPCh; PHIHOYHAS WHTEPBEHIIM
OpraHoOB BJACTH JJS MOJJEPKKH <«3EJIEHBIX» CEKTOPOB pBIHKA, MEXaHU3M KYIUIM-TIPOJakd IpaB Ha
3arps3HEHHE TPHUPOJHON Cpesbl; 3aJoroBas CHCTEMa; MPSMbIE PHIHOYHBIE IEPETOBOPHI; TOOPOBOJBHBIE
NPUPOAOOXPAHHBIE COTJIAILICHHMS).

KoHkpeTHbIi1 cocTaB 3TUX HHCTPYMEHTOB UMEET CBOM OCOOEHHOCTH B Pa3IMUYHBIX CTpaHax U
OTIpeJIeNIIETCS UMK CAMOCTOSITETIBHO C YYETOM LIEJIEBBIX OPUEHTHPOB OOLIEHAIMOHATEHON 9KOJIOTUIECKOH
MOJIMTUKHU, METOJIOB YIIPABJICHUS, IPUMEHIEMbIX B 9KOHOMHKE B I€JIOM, TEKYLIUX U MEPCHEKTUBHBIX
NPUOPUTETHBIX COLUATIBHO-3KOHOMHUYECKUX MPOOJIEM U T.1.

B Poccun neiicTByeT BecbMa pa3BETBICHHAS CUCTEMA IIJIATEXKEN 3a MOJIb30BaHUE IPUPOAHBIMU
pecypcamu (pecypcHBIX miatexei). st cyObekToB X039HCTBEHHON AEATENBHOCTH (FOPUANIECKUX U
(U3NYECKUX JINL) TUIATHBIM SIBJISIETCS TI0JIb30BAHNUE BCEMU OCHOBHBIMH IIPUPOAHBIMU PECYPCAMHU:
3eMeNIbHBIMU, JIECHBIMH, BOJIHBIMHU peCypcamMu, 00bEKTaMH KHBOTHOTO MUPA M BOJHBIMU OHOJIOTMYECKUMHU
pecypcamu (TIpeke BCETO PHIOHBIMH), MECTOPOXKICHUSIMH TTOJIE3HBIX HCKOTTAEMBIX.

Ilnama 3a nonvzosanue 3emueii MeeT HAIOroByIo Gopmy. OHa B3UMAETCs B BUE 3€MEJILHOTO
Hasora. B ciryuae oopmIiieHus 1oroBopa apeH bl B3UMAETCsl apeHIHas TuIaTa.

IInamescu 3a nonv3oeanue HeOpamu, akeamopuell u y4acmrkami MOpcko20 OHA yCTAHABIUBAIOTCS B
COOTBETCTBHH ¢ 3aKOHOM PD «O Henpax». OHM BKIIIOYAIOT:

»  IUIaTEeXH 3a MPaBoO MMOJb30BaHUS, Pa3BE/IKY, JOOBITY MOJIE3HBIX HCKONAEMbBIX, CTPOUTEIBCTBO
MOJI3€MHBIX COOPY>KEHUH, 3aXOpPOHEHHE BPEIHBIX BEIIIECTB;

»  OTYHCIICHUs T0JIb30BaTesIel HeJ[p Ha BOCIIPOU3BOJICTBO MHUHEPAITBHO-CBIPHEBO 0a3bl;

»  aKuu3Hble COOpHI;

»  cOOpbI Ha BbIIaYy JIUIICH3UH HA HEJIPOTIOIb30BaHHe.

IInamesicu 3a nonv3oeanue nechbim hoHOOM B COOTBETCTBHU ¢ JIecHBIM KopekcoM P® nmeror nBe
OCHOBHBIE Pa3HOBHHOCTH: JIECHBIE TIOJJATH U apeHAHAA IU1aTa. JIecHbIe MoJaTH B3UMAIOTCS MIPU
KPaTKOCPOYHOM I10JIb30BaHUH YUaCTKaMH JIECHOTO (POH/1a, apeHAHbIE TUIATEKH — B CIIydae UX apeHIb.

OHUM W3 HampaBJICHU HAIOTOBOH pedopMbl, peanu3yemMoi B Poccuu, sBnsieTcsl yBeInYeHUE B
o0miell cyMMe HaJIOTOBBIX ITOCTYIIJICHUH B OIO/IKET IuIaTexkel (HajaoroB) 3a NpupoIHbIe pecypehl. Tak, ¢
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1998 r. BBeZICHBI naamesicu 3a HCUBOMHbBIL MUp, PACUIUPEH MEPEUCHb paHee NPUMEHSBIIUXCS niamedicel 3a
800Y.

B Poccun B3umaetcs niama 3a credyowjue uobvl 3a2psa3HeHUlL:

1. BBIOpOC B aTMOc(epy 3arpsa3HAIONINX BEIIECTB OT CTAIIOHAPHBIX U MEPEIBIKHBIX HCTOUHUKOB
3arpsA3HEHMs,

2. cOpOCHI 3arpsI3HSIOIIUX BEIIECTB B IOBEPXHOCTHBIE U [IOI36MHBIC BOIHBIE OOBEKTHL;

3. pa3MeIIeHue OTX0/0B.

DOMHUCCHOHHBIE TIATEXKH BHIMOJHSIOT CIEAYIOUINE OCHOBHBIC (DYHKIIUH:

»  SBISIOTCS BRKHEWIINM CpPEICTBOM KOMIICHCAIMU ymiep0a, HAHOCHMOTO OKPY)KAIoIIeil MpHpOaHON
cpelie, 30POBBI0 HACENICHHS W MaTepHAlbHBIM IIEHHOCTSM B pe3ylbTaTe BBEIOPOCOB (COPOCOB) BPETHBIX
BEIIECTB U pa3MeIleHHs OTXOA0B;

»  CIy)KaT OCHOBHBIM MCTOYHHKOM (POPMHPOBAHUS CHENHATM3UPOBAHHBIX (POHIOB OXPAHBI IPHUPOJIHL,
CpeICTBa KOTOPBIX HCIOIB3YIOTCS il (PMHAHCUPOBAHUS NIPUPOJOOXPAHHBIX MEPOIPUATHH, 0310POBICHHUS
OKpY>Kalolllel cpebl ¥ MOBBIILICHHS YPOBHS 9KOJIOTHYECKOM O€30MacHOCTH MPOU3BOJICTBA U MOTPEOICHUS;

»  CTUMYJHUPYIOT COOJIOJJICHUEC OSKOJOIMYEeCKMX HOPMATUBOB MW CTaHIAPTOB, YTO TPHBOAUT K
YMEHBIICHUIO 3arPSI3HEHUS OKPY’KAIOIIEH CpPelIbl.

bazoBrie HOPMATHBBI aTexxen mo OTACJIBHBIM BHUAAaM 3arpsA3HAIONMHNX BEHIIECTB U OTXOA0B € YUCTOM
CTETIEHH X OMACHOCTH JJISl OKPY KAIOLICH Cpe/ibl U 3M0POBbsI HACEIICHUST YCTaHABIMBAIOTCS
ueHTpanu3oBanHo PeaepanbHbiM [IpaBurenscTBOM. [lanee 3T HOpMAaTUBBI YTOUHSIOTCS € IOMPABKOU Ha
9KOJIOTHYECKYIO CUTYaLHIO U SKOJIOrHYeCKHEe (PaKTOPbl PETHOHOB.

OMHCCHOHHBIE IIATEXH CIyKaT peaqn3alii BaKHEHIIero MpUHIUIIa COBPEMEHHON SKOJIOTHYEeCKON
HOJIUTUKU: 3aepsasHumens — naiamum. OHU IPU3BaHbI 00ECIEYUTh SKOHOMUYECKYIO OTBETCTBEHHOCTh
NPEANPUITUH-TIPUPOAOIIONB30BaTENEH 3a 3arpsI3HEHNE OKPY>KaIOIIEeH Cpesibl M CTUMYJINPOBATh IPOBEICHHE
UMH YIIPESKAAIOUINX MPUPOJOOXPAHHBIX MEPONPHUATHiL. Peanu3zanus 3Toro TpeboBaHus BO3MOKHA TIPU
YCTaHOBJICHHH SMUCCUOHHBIX IUIATEKEN HA YPOBHE, IIPU KOTOPOM IPEIENbHBIE IKOJIOIMYECKUE 3aTPaThl
cOaMaHCUPYIOTCS C IPEEeNbHBIM yIIepOOM € TIPEeNIbHBIM yIIepOOM OT 3arpsi3HEHHS CPEIbI,
MpeaAOoTBpaliacMbIM BCICACTBUC 3TUX 3aTpar.

OpHako Ha mpakTHKe B Poccuu, Kak U B IPYTHX CTpaHaX, SMUCCUOHHBIE TJIATEKH 3aHIKAIOTCS.
OCHOBHBIMH ITPUYMHAMH SBJSIFOTCS HEOCTATOYHAS IIaTEXKECIOCOOHOCTh NPEANPUATHI-3arpA3HUTEICH
Cpelpl U, KaK cIeCTBHE, OOSI3Hb BIaCTEH BBI3BATh Pa30pEHHE COOTBETCTBYIOIIMX KOMIIAHMHA U MacCOBBIE
YBOJIbHCHUS; OITACCHU, CBA3aHHBIC CO CHMKCHUEM KOHKypeHTOCHOCO6HOCTI/I HanlMOHAJIbHBIX
TOBAPOINPOU3BOJUTENEH B CUCTEME MEXIIyHAPOAHOU TOPrOBIIH BCIEACTBHUE «IPE3MEPHOT0 OpEeMEHI»
9KOJIOTHYECKHX M3JIEPHKEK; IPOCTO TOT (aKT, YTO OXpaHa OKPYKAIOLIEH Cpe/ibl HE cTasla B TOM WIIM MHOH
CTpaHE OAHUM U3 O6IlIeCTBeHHBIX IIPUOPUTETOB. B Cj1ydac 3aHMKCHUSA OMUCCUOHHBIC TIJIATCKU HE CIOCOOHBI
BBIIIOJTHUTH B ITOJIHOM OGBCMC CBOWMCTBEHHBIE M q)YHKHI/II/I " IOCHIIAaTh PHIHOYHBIM CY6’beKTaM ITpaBUJIBHBIC
H9KOHOMHYECKHE CUT'HAJIbI, IPEIONPEACIISis UX OPUEHTAIMIO Ha IPOBEICHHUE aIeKBAaTHBIX HKOJIOTMYECKUX
MEPONPUATUH.

Koumponvroe 3a0anue
[Ipenmpustre Mpon3BOAUT COPOC CTOYHBIX BOJ B PEKY, HMEIOIIYIO PIOOXO03SHCTBEHHOE Ha3HAUCHHE.
OO0BeMHBII pacxo]l CTOYHBIX BoJ coctaBisieT Q=1000 MS/CYT. CrouHble BOABI COIEPKAT HUTPATHIL,
HUTPUTHI, HEHOJIBI, HEPTEIPOAYKTHI, B3BSIICHHBIC BEIIECTBA, a TAKKE OPraHUUCCKUE BEIIECTBA,
xapakrepusyembie o0ommM mokaszareneM BITK .
Paccunraiite mmaTy, KOTOPYIO JIOJDKHO BHECTH MPEATIPUATHE 32 COPOC 3arpsI3HAIONINX BEIISCTB B BOTHBIN
00beKT (peKy).” BapuaHThl HCXOMHBIX JAHHBIX UL pacyeTa puBeaeHs! B Taduie 1. Konnentpanuu
MIPUBEJICHBI B MT/IIM".

Tabmmia 1 — UcxomHble maHHbIe IS pacueTa KOHTPOJIBHOTO 3aIaHUS

* IImarexu 3a 3arpsA3HEHUE BHOCATCS NPEANIPUATUEM OJUH pa3 B I'OJ
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o]
— — — 2
= b & z Z 5 TE
= = = & = = © 2 2
aal
Cy C, Cy Cy C, Cy C, Cy Cy C,
1 45 15 11 0,6 0,25 7 5 0,3 22 10
2 35 15 2 0,8 0,3 7 4 0,3 10 5
3 60 35 3,5 0,3 0,2 8 7 0,05 15 7
4 46 18 2,5 1,2 0,7 9 6 1,2 25 13
5 54 20 1,6 1 0,2 10 8 0,8 45 15
6 21 10 1,8 3 15 5 1 0,5 12 6
7 65 40 2 0,9 0,4 4 2 0,4 42 25
8 23 10 0,09 0,5 0,25 3 1 0,003 30 20
9 40 25 0,06 0,5 0,2 12 6 0,25 21 15
10 10 5 2,4 1,2 0,8 6,5 4 0,7 35 20
11 40 20 1,8 1 0,2 10 8 0,05 15 7
12 35 15 2 3 15 9 6 1,2 25 13
13 60 35 3,5 3 15 7 4 0,8 45 15
14 46 18 2,5 0,9 0,4 8 7 0,5 12 6
15 54 20 1,6 0,5 0,25 9 6 0,05 15 7
16 21 10 2 0,9 0,4 6,5 4 1,2 25 13
17 65 40 0,09 0,05 | 0,025 10 8 0,8 45 15
18 23 10 0,06 0,5 0,25 9 6 0,25 21 15
19 40 25 2,4 0,8 0,3 10 8 0,7 35 20
20 10 5 1,6 0,3 0,2 5 1 0,05 15 7
Ipumep pacuema niamvl 3a cOPOC 3a2PAIHAIOWUX BeUeCm8 8 600HbBLE 00BLEKbL
HcxonHble TaHHBIC TPUMEPA CBEJICHBI B TAOJIHITY 2.
Tabnuna 2 - MicxoqHble JaHHBIC IJIs pacyeTa BOJHBIX IMUCCHOHHBIX TUIATeXeH
daxTruueckas JInmuTHas
HaumeHoBaHuMe 3arpsiHSIONINX KOHIICHTPAIHS HopmarusHas KOHIEHTpAIMS
KOHIICHTPAIVSI
BEIIIECTB 3
Co, mr/am° (ILAK) Cy, wr/zm Ci, Mr/am°
1. BIIK o 40,0 3,0 20,0
2. HedrenpomykTsr 1,0 0,05 -
3. Hutputs 0,5 0,02 0,1
4. Hutpartsl 6,0 0,1 50
5. deHon 0,2 0,001 -
6. B3BelieHHbIe BelecTBa 20,0 2,0 10,0

Pacuer mnarexeit 3a cOpoc OpraHMYECKUX BEIECTB, XapaKTepu3yeMbIx o0mmmM nokazateneM BIIK o,

BBITIOJTHSACTCS CIIEAYIOMIM 00pa3oM.

1. PaccunTthiBaeTcs Macca BelecTBa, copacsiBaemasi 3a o/l B BOIHBIH 00BEKT

(40 mr/am’® = 40 r/m):
Mq, = Cq,'V:Cq,' Q365

M=40 r/m % 1000 M*/cyT-365 cyr/ron = =14600000 r/rox

=14,6 T/ron

** Jlns He(TENpOaYyKTOB M (PEHOJIOB, KaK HauboJIee OMACHBIX 3arPA3HAIOIIMX BEIIECTB, YCTAHOBJIEHHUE IMMUTOB COPOCOB HE
Jomyckaercsi. Macca CBepXIMMHUTHBIX COPOCOB IJISI 3TUX BEIIECTB HAXOJUTCS KaK Pa3sHOCTh MEXTY (PaKTHIECKO M HOPMaTUBHOM

MacCOM.
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2. PaccuutheiBaeTcs Macca BelecTBa, copacsiBaeMoro B mpenenax Hopmarusa (I1JIK):
My=Cy -V My=3,0 -1000 -365 = 1095000 r/rox = 1,095 T/rox
3. PaccunthiBaeTcs macca BelecTBa, COpackBaeMOro B MpeJieax YCTAaHOBJICHHBIX JIMMUATOB (Macca
cOpoca B mpejenax JIMMHUTA), KOTOpasi ONpeAessieTCs] MECTHBIMU PUPOIOOXPAHHBIMU OPraHU3alUsIMH Ha
OCHOBaHUH JIOKyMEHTOB, MOJITBEPKIAIOIINX BHECEHHUE TUIaTeXel 3a npeapaymuid rof. [Tockompky
KOJIMYECTBO HOPMATHBHBIX 3arPS3HEHUN BXOIWT B JIIMHUT, IMMUTHAS Macca pacCUNTHIBAETCS KaK Pa3HOCTh
CBEPXJIMMHTHOW 1 HOPMAaTUBHON KOHIEHTPALIMI, YMHOKEHHAs! Ha 00bEM:
Mj=(Cy-.Cy) -V Mj;=(20,0-3,0) -1000-365=6205000=6,205 1/ron
1.  PaccuurteiBaeTcs Macca 3arps3HSIONINX BEIIECTB, COPACHIBAEMBIX CBEPX YCTAHOBICHHBIX
HOPMAaTHBOB U JIAIMUTOB, KaK Pa3HOCTh MEXIy (pakTHIeCcKH cOpackIBaeMON Maccoil 1 MacCO HOPMATHBHOM
Y JUMHUTHOM:
Mcy = Mo-(MrtM,) Mcn =14,6 — (6,205 +1,095)=7.3 1/ron
2.  Ilnara, ocymecTBisieMast 3a COpOCHI 3arpsA3HSIONINX BEIIESCTB B Mpeenax MpeaeibHO-
JIOITyCTUMBIX HOPMaTHBOB COPOCOB (BKIIIOYAETCS B C€0ECTOMMOCTD BBIITYCKaeMOW MPOIYKIIUH):
HH: JkH}mA MH HH = 2,2290 1/3- 1,095 :72,927 pY6/rOﬂ
rae J — 0a30BbI HOPMATHB ILIATHI 32 cOpOC 1 YCIOBHOM TOHHBI 3arPsA3HSIONINX BEIIECTB B BOIHBIC
00beKTHl, ] = 2,22 py0/yci. T;
Ky — koaddurment nunekcaunu, pasex 90;
A — k03¢ duUIeHT OTHOCUTENRHOM onacHocTH BemecTBa, A=1/ITJIK.
3. llmara, ocymiecTBisieMasi 3a COPOCHI 3arPs3HSIOIINX BEIECTB B MPeIeiaxX COrNIACOBAHHBIX
JMMUTOB cOPOCOB (YAEPKUBACTCS M3 MPUOBLIA MPEATIPHATHS ):
I = 5T kuug A-Mjy I1;; =5-2,22-90-1/3-6,205 = 2066,265 pyd./Tox
4. Tllnara, ocymiecTBisieMasi 3a COPOCHI 3arPS3HSIOIINX BEIECTB CBEPX HOPMATHBOB WITH
COIJIACOBaHHBIX JINMUTOB cOPOCOB (yIepKUBACTCA U3 TPUOBLTH MPEIIPHUITHS):
HCJ'I = 25JkI/IHI[AMCJ'[ HCH :252,2290 1/3 7,3 = 12154,5 pY6/TO,H
8. Ilmata, ocymiecTBisieMas MPEANPUATHEM 32 OTJEIBHOE 3arpsi3HEHIE 33 TOI;
=T H I Ien) koK
rie K5 — koaddunmenT sxosorndyeckoi curyamnuu; 11 Mypmanckoi oomactu Ka = 1,0;
K¢ — koaddummenT, yauThIBaIOINi MECTOPACTIONOKEeHNE 00bheKTa, At paiioHoB Kpaitrero Cesepa K. =
2,0.
IT= (72,927 +2066,265 +12154,5)*1*2 =28587,38 py0./roxn
Pacuer marexeii mo ocTapHBIM BEIIECTBaM MPOU3BOAUTCS aHanorndHo. CymMma raTexei 3a
cOpOC Bcex 3arpsA3HSIONINX BEIIECTB IPHUBEeHA B TabIuIe 3.
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Copoc [TnaTexxu 3a 3arps3HEHUS
B
®dakTudeckuii copoc B npenenax B npenenax Crepx- npenenax B Caepx Hroro 3a
HaumenoBanune HOpMaTHBa YCTAHOBICHHLIX JTMPITHET HOpPMAaTu fPeaeIax | - o MuTOB OHO
JTUMHUTOB i JVMHUTOB BEIIECTBO
WUHTPECHTOB BOB
CH
C, M, (IK) | Mytron | Ci | M, v/ron Tlﬁ(;; il p e o
MI/IT T/TOx M/ Mr/IT PYOITOA | PYDITOR PYOITon PYOITOn
1| BIIK o 40,0 14,6 3,0 1,095 20,0 6,205 7,3 72,927 2066,3 1215450 28587,38
2 | HedremponykT 1,0 0,05 -
13 0,365 0,018 - 0,347 72,927 - 34640,32 69426,50
3 | Hutpurtsr 0,5 0,183 0,02 0,007 0,1 0,029 0,146 72,927 1458,5 36463,50 75989,93
4| Hutpatsl 6,0 2,190 0,1 0,037 5,0 1,789 0,365 72,927 17867 18231,75 72343,58
5| ®enoubl 0,2 0,073 0,001 0,0004 - - 0,073 72,927 - 362811,8 725769,50
6 | B3Beurenusie 20,0 2,0 10,0
BEIIIECTBA 7,3 0,730 2,920 3,650 72,927 1458,5 9115,87 21294,68
Wroro, Bkimouaercs B pacuer cebecroumoct | 437,56
Wroro, BeIITaYMBAETCS U3 TPUOBLIH 992974,04
[Tnata npennpusiTrs 3a cOpoc BeexX 3arpsi3HAIONIMX BemecTs 3a roja — [1 993411,59




INPAKTUYECKOE 3AHSATHUE Ne/
«IJKO3allIUTHAs TEXHUKA
MeToanuyeckue ykazaHus.

Cemunap mpoBoautcs B popme "kpyriioro crosa”. CTyIeHThI BMECTE C TIPeIoiaBaTesieM 00CyKIar0T
CJIeTyIOIHE BOIPOCHI:

MeTo1bI OUMCTKY Ta3000pa3HBIX BEIOPOCOB MPEIPUSTHIA.

MeTo1bl OUUCTKH BOJ OT 3arps3HEHUM.

MeTtobl 1 anmapaThl 00SCIIBUTMBAHMSI TA30B.

MeTo/ibl peKyIbTUBAIIMK HAPYIICHHBIX U 3arpA3HEHHBIX MTOYB.

Mertoasl nepepaboTKH OTXO0I0B IPOU3BOCTBA.

MeTto bl IepepaboTKHU OTXO0B OTPEOICHHMS.

HopMupoBanue kauecTBa OKpyx aromiel Cpeasbl.

NookrwnE

Ipunoxenue 1
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Ilpeoenvno-oonycmumvie konyenmpayuu (I/1K)
3A2PAZHAIOWUX 6eU{eCME 8 86030yXe HaceleHHbIx mecm [3]

OAK, mr/m°
BemectBo MakcumajibH Cpenne- Kaace

asi pa3oBasi

CYTOYHAsl | OMACHOCTH
A3ora 1uoKcun 0,085 0,04 2
A3oTa oxcHg 0,4 0,06 3
AMMHak 0,2 0,04 4
AneToH 0,35 0,35 4
bens(a)mupen (3,4-6eH3mHpeH) - 0,1mkr/ 1
100 M°

benzon 15 0,1 2
bpom - 0,04 2
Bbpomb6eHn30a - 0,03 2
B3BeleHHbIE BEIECTBA 0,5 0,15 3
I'ekcan 60 - 4
0,0-IumeTri-S-(1,2-61ucKkapO3ITOKCUITII) 0,015 - 2
mutrodocdat (kapoodoc)
0,0-Iumeruin-(1-ruapokcu-2,2,2-rpuxiopatun) | 0,04 0,02 2
dhochonat (xa0podoc)
Judropxnopmeran (ppeoH-22) 100 10 4
Juxnopaudropmeran (hpeon-12) 100 10 4
Juxnopdropmeran (ppeon-21) 100 10 4
JluxnopaTtan 3 1 2
JusTnnamMun 0,05 0,05 4
JmsTriioBsii 2¢up 1 0,6 4
Kamponakram (mapsl, a3p0301ib) 0,06 0,06 3
Kucnora azotnas no monexyne HNOj3 0,4 0,15 2
Kucnora cepras o popmyne HSO, 0,3 0,1 2
Kucnora ykcycnas 0,2 0,06 3
MBIIIbsIK, HEOPTAaHUYECKHUE COSTUHEHUS (B - 0,003 2
MepEeCUYeTe Ha MBIIIBSIK)
Hadranua 0,003 0,003 4
Huxkens pactBopumble conu (B epecyere Ha 0,002 0,002 1
HUKEJIb)
Hutpobenszon 0,008 0,008 2
O30H 0,16 0,03 1
[Mernuunnua 0,05 0,0025 3
Caxa 0,15 0,05 3
CBWHEII ¥ €T0 COSAMHCHHUS, KPOME - 0,0003 1
TETPadTUICBHHIIA (B TIepecyeTe Ha CBUHEI)
CepoBo10pOT 0,008 - 2
Cepoyriepon 0,03 0,005 2

* HenuddepeHnupoBaHHas 10 COCTaBy IbLIb (a3p0301b), COAEpIKalIasics B BO3LyXe HaceleHHbIX myHKToB. ITJIK
B3BEIICHHBIX BEIIECTB HE PACHPOCTPAHAIOTCS HA ad’pO30JM OPraHMYECKUX M HEOPraHMYECKUX COETMHEHHH
(MerayuloB, WX coJeH, IUIacTMacc; OWOJOTHYECKHX, JIEKapCTBEHHBIX IIperapaToB W Ap.), AIS KOTOPBIX
yCTaHaBIMBalOTCs cooTBeTcTBYIomMe T1JIK.
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Cepbl THOKCH]T 0,5 0,05 3
CHHTETHYECKHE MOIOIINE CPEICTBA TUTIA 0,04 0,01 2
"Kpucramn" Ha ocHOBe anKuiCyabdara HaTpus
(o ankmicynbhaTy HaTpHs)
Ckunuaap 2 1 4
CrnupT METUIIOBBIN 1 0,5 3
CrnupT STUIOBBIN 5 5 4
Tomyon 0,6 0,6 3
Yrinepoaa okcu 5 3 4
VYriepoa 4eThIpeXXJIOPUCTHIN 4 0,7 2
denon 0,01 0,003 2
dopMaibaerua 0,035 0,003 2
dTopucThie coeMHEeHUS (B TIepecdere Ha PTop):
ra3o00pa3zHbie coequHEeHHS ((PTOPUCTHIHA 0,02 0,005 2
BOJIOPOJ, TeTpadTOPHI KPEMHHS );
XOPOIIO PACTBOPUMBIC HEOPTaHUYECKUE
¢bTopunsl (propun Harpus, rekcapropcunukar | 0,03 0,01 2
HaTpus)
IUIOXO PACTBOPUMBIC HEOPraHHUECKUE (PTopuIbI
(bTopun anroMunMs1, PTOPU KATBIUA,
rekcaroparoMUHAT HATPHS)

0,2 0,03 2
Dypdypon 0,05 0,05 3
Xiop 0,1 0,03 2
IMuknorekcan 1,4 1,4 4
OTUIT XJIOPUCTBIN --- 0,2 4
OTHnanerar 0,1 0,1 4
OTHIOEH30T 0,02 0,02 3
OTHIeH 3 3 3

DddexTom cymmanuu oo6IaaaroT:
— aMMHaK ¥ GopMallbJIeTuI;
— aMMHaK 1 CepoBOJIOPO/;
— aMMHaK, cepoBOJIOPOJT M (popMaibIeTu/;
— aneroH u ¢GeHo;
— a’p030JIK OKcHAa BaHaaus (5) U AMOKCH]T CEPBI;
— 0OeH3on u aneTopeHoH;
—  030H, IMOKCHUJI a30Ta U OPMabICTH]I;
— cepoBozopoA U hopMaIbAeTU]I;
— JIMOKCHJ cephbl U (peHoIT;
— JIMOKCHJI Cepbl M OKCUJ yTIiiepoja, (/eHO U MbLJIb KOHBEPTOPHOTO MIPOM3BOJICTBA;
— JTMOKCH/J Cepbl M TPMOKCHJI Cepbl, aMMHAK U OKCHJIbI a30Ta;
— JIMOKCHJ cepbl U (PTOPOBOJOPOI;
— CHJIbHBIE MUHEPAJIbHBIE KUCIIOTHI (CepHasi, COIsIHAs U a30THAs);
— yriaepojia OKCHJ U MbLIb LIEMEHTHOTO MPOU3BOICTBA;
— YKCyCHAasi KUCIIOTA ¥ YKCYCHBI aHTUAPUT,
— (denon u anretoeHOH;
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bypdypoIt, METUITOBBIN M STUIIOBBIN CITHPTHI;
IIUKJIOTeKCaH U OEH30IT;
STHJICH, IPOTHJICH, OYTHIICH U aMHJICH.
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IIpuioxenne 2

Ilpeoenvno-oonycmumole KOHUeHmpayuu
HEeKOMmOopuvIX 8PEeOHbIX eeuiecma (8 M2/OM’) & 600€ 60OHBIX 06bEKMO8 [3, 5]

Boannie 00nLeKTBI Boanbie 00LeKThI
X035 CTBEHHO-IUTHEBOI'0
HanveHoBanme U KYJbTYPHO-OBITOBOIO PHI00X0351iiCTBEHHOT 0
Ha3HAYEHHUs
HA3HAYEeHUsl
HHrpemenTa Kunace Kunace
JINIB* IJIK onacu | JIIIB K omnacH
OCTH OCTH
Ammmak (mo azory) | Can. 2,0 3 Toxc. 0,05 4
ArteToH Camn. 2,2 3 Toxkc. 0,05 3
Bbenzon CaH-TOKC. 0,5 2 Toxkc. 0,5 4
Bpom CaH-TOKC. 0,2 2 — — —
Huxnopaudenuntpu | CaH-TOKC. 0,1 2 Toxkec. Otcyrct | 1
xyopatad (JJAT) ue
(0,00001)
Juxnopdenon Opr. 0,002 4 Tokc 0,0001 1
Kemneso Opr. 0,3 3 Toxkc 0,1 4
KoOanst CaHn.-Tokc. 0,1 2 Toxkc 0,01 3
Kepocun Opr. 0,01 4 - - —
TEXHUYECKUI
Kap6omoun CaH.-TOKC. 1 4 Opr. 1 4
MEIIBSIK CaH.-Tokc. 0,05 2 Toxkc. 0,05 3
Menb Opr. 1,0 3 Toxkc. 0,001 3
MeraHoin CaH.-TOKC. 3,0 2 Can.- 0,1 4
TOKC.
Hutpatsl (1o a3oty) | Can. 45,0 3 Can.- 40
TOKC.
Hadranma CaH.-TOKC. 0,01 4 Toxkc. 0,004 3
Hedts Opr. 0,1 4 Pri6xo03. | 0,05 3
MHOTOCEPHUCTAS
Hedts npounas Opr. 0,3 4 Pri6xo03. | 0,05 3
Huxens CaH.-TOKC. 0,1 3 Toxkc. 0,01 3
[Tupuaun CaH.-Tokc. 0,2 2 Toxkc. 0,01 3
ITponunossiii ciupt | Opr. 0,25 4 — — —
Pryth Can. 0,0005 1 Toxkc. Otcyrct | 1
ue
(0,00001)
CuHer| Can. 0,03 2 Tokc. 0,006 2
denon Opr. 0,001 4 Pri6xo03. | 0,001 3
dopmanbaerua Can. 0,05 2 Can.- 0,01 3
TOKC.
®rop (F) CaH.-TOKC. 15 2 Toxkec. 0,05 3
X710p aKTUBHBII Can. OtcyrctB | 3 Toxkc. Otcyrers | 1
ue ue

* JITIB — IMMHUTHPYFOLLHMIA [IOKA3aTEb BPEIHOCTH, OTPAKAIOLIMI IIPHOPHTETHOCTL TPEOOBAHMI K KAYECTBY BOJIbL.
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(0,00001)
Xnopodopm CaH.-TOKC. 0,06 2 — — —
Xpowm (Cr’h) Opr. 0,5 3 Toxkc. 0,07 3
Huanus CaH.-TOKC. 0,1 2 Toxkc. 0,05 3
Huak Can. 1,0 2 3 Toxkc. 0,01 3

"Omcymcmeue"” — HEIOIMYCTHM COPOC TAHHOTO COSMHEHHS B BOJHBIC OOBEKTHI.

"Pb16x03." — ppIOOX03MCTBEHHBIN — N3MEHEHUE TOBAPHBIX KAYECTB MPOMBICIIOBBIX BOJIHBIX
OpPraHU3MOB: TOSIBJICHUE HEMPUITHBIX U TOCTOPOHHUX MPUBKYCOB U 3aI1aXOB.

"Toxc." — TOKCUKOJIOTHYECKUN — IIPSIMOE TOKCHMUECKOE BO3/ICMCTBUE BEUIECTB HA OPTraHU3MbI
(BOJIHBIE OPTaHU3MBI).

"Can." — caHUTapHBIN — HAPYIICHHUE YKOJIOTUYECKUX YCIOBUIN: U3MEHEHUE TPOPHOCTU
BOJIOEMOB, THAPOXUMHUYECKUX MTOKa3aTesei: KUCIopoa, a3oT, pochop, pH; HapymieHue

camoounteHus Boabl: BI1Ks, uncneHHOCTh canpoguTHOM MUKPOGDIOPHIL.

"Can.-mokc." — CAHUTapHO-TOKCUKOJIOTUYECKUI — JICHCTBHE BELLIECTBA HA BOJHbIE OPIraHU3MBI U
CaHUTapHBIC TOKA3aTEIN BOIOEMA.

"Ope." — opra"ojienTHYeCKUi — 00pa30BaHME IJICHOK W NIEHBI Ha ITOBEPXHOCTH BO/IbI, ITOSBIICHHUE
MOCTOPOHHUX MPUBKYCOB U 3al1aX0OB B BOJIE.

Knaccot onacnocmu:

1 — upe3BBIYAliHO OIACHBIN,
2 — BBICOKO OTIaCHBIH,

3 — OIACHBIH,

4 — yMEpEeHHO OIaCHBIMH.
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IIpuioxenne 3

IIJTK nexomopuix xumuueckux éeuwiecme 6 nouee, m2/ke [3]

33

Bennuuna I1/IK ¢ yuetom
BemectBo (boHa 13 1048 110X [Ipumevanue
KYJIbTYPbI, 9yBCTBUTEIIbHBIE
K MECTHIINIaM
ATpaszux 0,01
Aneranbaerun 10,0
bens(a)mupen 0,02
bensun 0,1
Benzoxn 0,3
Beranon 0,25
Banekcon 1,0
Bananuit 150 OOmiecaHuTapHbBIN
Bananwmii + mapranery 100+1000
N3onponumnbdenson 0,5
Kobanpt 5 OOmiecaHUTapHBIN
KommiekcHsbie
TpaHyJINPOBAHHBIE 120
ynobpenus (KI'Y) cocraBa
N:P:K=64:0:15
KomruiekcHbIe Kuakue
ynoopenus (KXXVY) cocraBa | 80
N:P:K=10:34:0
JIunypon 1
Menp 3 OOu1ecaHUTapHBIN
MBHIIBSIK 2 TpaHCIOKaLIMOHHBIN
HuTtpats 130
OTtxozs! (hoTanuu yris
(ODY) 3000
PryTh 2,1 OO1ecaHTapHBIH
CauHen 6 OO1ecaHUTapHBIN
CBuHel + pTyTh 200+1,0
Dopmanbaeruyg 7
Xopup Kanms 560
Homixnopbudernet 0,06 OOmecaHuTapHBII
(cymmapHo)
HecTuumani:
- TeKCaxXJIOpaH 0,1
- JJAT u ero MmeTabOIUTHI 0.1 3ampemeno B ¢/
(cyMMapHOE KOJTHMYECTBO)
- xopogoc 0,5
- kapbodoc 0,5
- OJUXJIOpKaMQeH 0,5
- TTOJIUXJIOPITHHEH 0,5
- IPOMETPUH 0,5
- XJIOPaMIT 0,05

33
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3. MeToauyeckne peKOMEHIAMH M0 BbINOJTHEHUIO KOHTPOJIbHOH padoThl

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

Crnucok BOIpocoB ¥ BapMaHTOB IIpuUBesieH Ha c. 39 [1].
OTBeTHI Ha BOIIPOCHI BHIOJIHAIOTCS B IMCBMEHHOM BH/JIE U CAFOTCS TIPETIOIABATENIO.

Cnucok Jureparypbl:

1. Kpyrnosa E. U. Dkonorus. Meroguyeckue yka3aHusi 1 KOHTPOJIbHBIE 3aJIaHUs JJIsI CTYJICHTOB
TEXHUYECKUX HAIPABICHUN/CIICIIMATIBHOCTEH 3a0UHON (hOpMBI 00yUeHHUs [ DIEKTPOHHBIN
pecypc] . — Mypmanck : U3g-Bo MI'TVY, 2018. — 55 c.

4, prl’ll’lOBbIe H MHAUBUAYAJBHBIC KOHCYJbTAallUH

CIIOBO  «KOHCYJNbTAlMs»» JIATHHCKOTO IPOMCXOXKICHUS, O3HA4YaeT «COBELIaHHUEY,
«0OCy)IeHUEY.

Koncynbranuu npoBOANUTCS B CISIYIONINX CIyqasx:

- KOrJa HEOOXOJMMO MOAPOOHO PAacCMOTPETh MPAKTUYECKHE BOMPOCHI, KOTOPHIE OBLIH
HEJI0OCTAaTOYHO OCBEICHBI MJIM COBCEM HE OCBEIICHBI B IIPOIECCE JICKIINY;

- C IENbI0 OKa3aHWs KOHCYJIBTaTUBHOW IOMOIIM TPH MOJATOTOBKE K IMPOMEKYTOYHOM
aTTeCTalllH, YYaCTHIO B KOH(EPEHIINH U JIp.);

- eciu o0ydaromiemycsi TpeOyeTcsi MOMOIIb B PEIICHHH CIOPHBIX WJIH TPOOJIEMHBIX
BOIIPOCOB BO3HUKAIOIIUX IPH OCBOCHUU TUCLIUTUTHHEI.

Vst Ha KOHCYIBTALMIO, HEOOXOIMMO XOPOUIO MPOAYMAaTh BOMPOCH], KOTOPhIE TPEOYyIOT
pasbsicHeHUs. B wacTHOCTH, ecnM 3aTpyAHEHUE BO3HUKIO MpPU HU3YYECHHHM TEOPETUYECKOIO
Marepualia, TO KOHKPETHO YKaKHUTE, YTO BaM HEMOHATHO, HAa KaKOH W3 MyHKTOB 00OOIIEHHBIX
IUTAHOB BBl HE CMOTIJIM CAMOCTOSITETIbHO OTBETHTb.

Ecnmu ke 3aTpyaHeHHE CBS3aHO C peIIeHHWEM 3aJadd Wik O(QOpMIICHHEM OTYeTa O
nabopaTopHOil paboTe, TO HAa30BUTE ITAll PELICHHUs, Yepe3 KOTOPHIl He MOIJH IepelarHyTh,
WIH TpeOOBaHUE, KOTOPOE HE MOXKETE BBIITOIHUTD.

5. MeToauuecKkue PECKOMEHIAUHA 110 OPraHu3alumn CaAMOCTOSITEIbLHOM paﬁoTu

VYcnemHoe ocBoeHHME  KOMIETEHIMH, (opMupyeMbIXx  y4eOHOH  AMCLMITIIMHOM,
IperonaraeT ONTUMaIbHOE UCIIOJIb30BaHNE BPEMEHH /ISl CAMOCTOSITEbHON paboThI.

CamocrosiTenbHast paboTa 00ydarolerocs - 1eATelbHOCTh, KOTOPYIO OH BBIIIOJIHAET O€3
HENOCPEACTBEHHOTO y4YacTHsl MPENoJaBaTreisi, HO M0 €ro 3aJaHHI0, MOJ €ro PyKOBOJICTBOM U
HaOmoaeHueM. O0yJaromuiics, 00Ia1atoIINi HAaBBIKAMU CAMOCTOSITEIHHOM pabOThl, aKTUBHEE U
riy0xe ycBauBaeT y4eOHBIM MaTepHall, OKa3bIBaeTCs JIy4llle MMOATOTOBIEHHBIM K TBOPUECKOMY
TPYAY, K CaMOOOPa30BaHUIO U MTPOJOJIKEHHUIO O0yUYESHHUSI.

CamocrodrenbHas paboTa MOXKET ObITh ayTMTOPHOM M BHeayIUTOPHOHU. [ paHuIIbI MeX 1y
TUMH BUJIaMU paOOT OTHOCUTEINIbHBI, a CAMU BUJIbI CAMOCTOSTEIbHON paboThl NEPECEKAIOTCS.

AyIuTopHas caMocTosTeabHas paboTa OCYIIECTBISETCS BO BpeMs IPOBEIEHUS YUEOHBIX
3aHATUN MO TUCIUILIMHE (MOAYIIO) IO 33/IaHUI0 MpenoaBaTessd. Bkirodaer B cebs:

- BBITMIOJIHEHUE CAMOCTOATEIbHBIX Pa0OT, y4acTHe B TECTUPOBAHUH;

- BBIIIOJIHEHUE KOHTPOJBHBIX, MPAKTUYECKUX U J1a00paTOPHBIX padoT;

- pelleHue 3a7ad U YOpaXHEHUH, cocTaBieHHE Trpaduyeckux H300pakeHHH (cxem,
Jquarpamm, TabJuil U T.11.);

- paboTy cO CrIpaBOYHOI, METOIUYECKOM, CIICIIUATBHOMN JIUTEPATYPOil;
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- ohopmIIeHHE OTUYETA O BBIOTHEHHBIX paboTax;

- MOJITOTOBKA K TUCKYCCHH, BBITIOJIHEHHS 3aJaHU B I€TIOBOM UTpe U T.JI.

Breaynuropnas camocrtosTenbHas padora (B Oubiamoreke, B snaboparopun MITY, B
JIOMAIIIHUX YCJIOBUSAX, B CIELUANBHBIX MMOMEIICHHUX JJIs1 CAMOCTOATENbHOM padoTsl B MI'TY u
T.J1.) SBJSICTCS TEKYIIEH 00s3aTeNbHOM pabOTON HaJl y4eOHBIM MaTepHaIOM (B COOTBETCTBHU C
paboueil mporpammoii), KOTopas HE MpEAINoJiaraeT HEMOCPEICTBEHHOTO M HEIPEpHIBHOTO
PYKOBOJICTBA CO CTOPOHBI IIPEnojaBaTels.

BueaynutopHas camocTosiTenibHas paboTa 1o JUCHUIUIMHE MOXKET BKIIIOYaTh B ce0sl:

- TMOATOTOBKY K ayAMTOPHBIM 3aHATUSAM (JIGKIMSM, TPAKTUYECKUM 3aHSATHUSM,
1ab0paTOPHBIM pabOTaM U JIp.) U BHIMOJTHEHHE HEOOXOIMMBIX JOMAITHUX 3aaHHIA,

- paboTy HajJ OTIEIbHBIMU TE€MaMU JUCHUIUIMHBI (MOZYJsl), BBIHECEHHBIMH Ha
CaMOCTOSITENIbHOE U3yUEHHE B COOTBETCTBUU C paboyell mporpaMmoii;

- mpopaboTKy MaTepuajia W3 MepeyHs OCHOBHOM M JOIOJIHUTEIBHON IUTEpaTyphl IO
JUCLUTUIMHE, 110 KOHCTIEKTaM JIEKIIU;

- Hanucanue pedepaToB, MOKIAA0OB, 3CCE, OTUETOB, MOJATOTOBKA MYJIbTHMEIUNHBIX
IIpPE3EHTALUN, COCTAaBICHHE IJI0ccapus U Jp.;

- JpyrHe BUJIBI CAMOCTOSTEILHOU PaOOTHI.

CopepxaHue CcaMOCTOSITENIbHOM — paboOThl  ompexaensieTcss pabodeil  mporpaMmMoit
JTUCHUTUTMHBL. 3alaHusl Il CaMOCTOSITENIbHOW pabOThl MMEIOT YeTKHE KaJeHIapHBIE CPOKH
BBITIOJTHEHHS.

BrimonHeHue m000r0 BUAA CaMOCTOSITENIBHOW pPaOOTHI IMPENNOJaraeT IMPOXOXKICHUE
00y4JaroIUMCS CIIETYIOIINUX ITAIOB:

1. Onpenenenne eau CaMOCTOSITEIBHON pabOTHI.

2. Konkperuzamnus no3HaBaTeIbHOM (MPOOJIEMHON MIMIPAKTHYCCKON) 3aa9H.

3. CamMOOIIeHKa TOTOBHOCTH K CaMOCTOSITEIIbHOW paboTerno penieHuio MOCTaBICHHOW HITH
BBIOpaHHOM 3a/1a4H.

4. Be10op aekBaTHOTO Crioco0a ACHCTBHIA, BEAYIIETO KPEIICHUIO 3a7a9u (BBIOOp MyTei
U CPEJICTB /TSl €€ PELICHNUs).

5. [InanupoBaHue (CaMOCTOSTENBHO WM C ITOMOIIBIONPENOABATENSI) CAMOCTOSTEIbHON
paboThI IO PEeIICHHIO 3a/1a4H.

6. Peanmu3zanust mporpaMMbl BBITTOJTHEHHST CAMOCTOSI TENIEHONW Pa0OTHI.

7. CaMOKOHTPOJIb BBITMIOJIHEHUSI CaMOCTOSTENIbHOW paboThl, OLIEHUBAHHME IOJy4YEHHBIX
pe3yJIbTaToB.

8. Pednexcus cobcTBeHHON yueOHON AEATEIbHOCTH.

Pabora ¢ Hay4YHO# ¥ Y4eOHOIl JUTepPaTypoi

PaGora ¢ yueOHONM W HayyHOW JUTEpaTypol sBiseTcCs IJIaBHOM  (opMoit
CaMOCTOSITENIbHOW paboThl U HEOOXOIMMa MPH MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX
3aHATHUSIX, K KOHTPOJIBHBIM paboTaM, TECTUPOBAHUIO, 3aUETY.

B nporecce paboThl ¢ yueOHOM 1 HayYHOH JTUTEpaTypOil CTyI€HT MOXKET:

-JiefaTh 3alKicy MO X0y YTEHMs B BUJIE MPOCTOr0 WIIM Pa3BEpHYTOro IjiaHa (Co3AaBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJISATh TE3UCHI (LIUTUPOBAHKE HamOOJee BaKHBIX MECT CTaTbU UM MOHOTpaduu,
KOPOTKOE M3JI0’KEHNE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBUThH aHHOTAIUH (KpaTKoe 0000I1IeHre OCHOBHBIX BOIPOCOB pabOThI);

- CO3/1aBaTh KOHCMEKTHI (pa3BepHYTHIE TE3UCHI, KOTOPHIE).

Br16paB HY)KHBII HCTOUYHHK, ClIeAyeT HAlTH MHTEPECYIOUINl pa3/ien 10 OrJIaBJICHUIO WU
a1(haBUTHOMYYKa3aTeNo, a TakkKe OJHOMMEHHBIH pasfesl KOHCIEKTa JIEKUUH WM y4yeOHOro
nocobus. B ciydae BO3HUKIIMX 3aTpyJAHEHUH B MOHUMAaHMM Y4eOHOTO MarepHualia Cienyer
0o0paTuUThCsl K JPYTMM MCTOYHHMKAM, TJ€ H3JI0KEHHE MOXKET OKa3aTbcs OoJiee JOCTYIMHBIM.
HeoOxonumo oTMeTuTth, uTo paboTa ¢ JIUTEpaTypoil HE TOJIBKO IOJIE3Ha Kak CPeACTBO Oolee
rJIyOOKOr0 M3ydeHHUs JIO00OW JHUCHUIUIMHBI, HO M SIBISETCS HEOThEMJIEMOH YacThIO
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npodeccuoHaNbHOM NesSTeNIbHOCTH Oy IyIIEro BhITYCKHUKA.

Pemenyne CHTYaIMOHHBIX 3a1a4 (Keiic-3aaHmii)

Kelic-3amanue(anmn. Case- ciydad, CHTyalus) - 3aJaHUE, CBA3AHHOE C KOHKPETHBIM
MOCJICIOBATEILHOCTRIO JICHCTBUH M HAIpaBJICHHOE Ha pa300p, OCMBICICHHE W peIIeHUE
peanbHO# MPodeCCHOHATBHO-OPUESHTHPOBAHHON CUTYAIIUH.

Pemenue cuTyanmoHHBIX 3a/1a4 HANPABJICHO Ha (JOPMHUPOBAHKE YMEHHUS aHAJIM3UPOBATH
B KOPOTKHME CPOKH OOJIBIION 00OBEM HEYNOPANOYEHHOM MH(OPMALMHM, IIPUHATHS DPELICHHH B
YCIOBUSAX  HEIOCTaTOYHOM uH(pOpMalMK, TOTOBHOCTH HCIIOJNIB30BaTh COOCTBEHHBIC
WHIUBUIyaJIbHBIC KPEaTUBHBIC CIIOCOOHOCTH ISl PELISHUS NCCIEA0BATEIIbCKUX 3a/1a4.

PexoMengamuu o padore ¢ KeicoM:

- CHayaja HeoOXOJIUMO IMPOYHMTATh BCIO MMEIOUIYIOCS MH(OPMAIUIO, YTOOBI COCTaBUTH
LIEJIOCTHOE MPEICTABICHUE O CUTYAIMH; HE CIIeIYyEeT Cpa3y €€ aHAIM3UPOBATh, JKEJIATEIHHO JTUIIIb
BBIIEJINTD B HEHW JaHHbBIE, IOKA3aBIINECS BAXKHBIMU;

- TpeOyercs OXapaKTepU30BaTh CUTYAIMIO, OINPEACTUTh €€ CYIIHOCTh U OTMETHTH
BTOPOCTETICHHBIE 2JIEMEHTHI, a TakkKe cHOPMYTUPOBATH OCHOBHYIO MPOOJIEMY U MPOOJIEMBI, eif
IIOAUYHUHCHHBIC,

- B@XHO OIEHWUTHh BCE (aKThl, KacalIIMeCs OCHOBHOW MpoOJeMbl (He Bce (aKThI,
N3JI0KCHHBIC B CI/ITyaHI/II/I, MOFYT 6I>ITI) Hp)lMO CBSI3aHBI C Heﬁ), 1 IIOIIBITATHCA YCTaHOBI/ITI)
B3aMMOCBS3b MEKy MIPUBEACHHBIMH JIaHHBIMH;

- cienyer cOpMyIUPOBATh KPUTCPUH ISl TIPOBEPKU MPABUIBHOCTH IPEITIOKEHHOTO
pellleHus, TOMbITAThCA HANTH ajlbTepHATUBHBIE CIIOCOOBI PEIICHHUS], €CIH TaKUe CYLIECTBYIOT, U
OTPENIETUTh BApUAHT, HANOOJIee YIOBICTBOPSIONINN BHIOPAHHOMY KPUTEPHIO.

Moayab Ne 1.

O01mast 3K0JI0THs U I7100aJIbHbIE IKOJOTHYeCKHE MTP061eMbl COBPEMEHHOCTH

1.1 YueHue o 6uocgepe

[Tonsitue 6uocdepsl. CoctaB u cBoiicTBa 6uocdepsrl. YcroitunBocts Onocdepsl. DyHKUINN
Y CBOMCTBa )UBOTO BellecTBa. buoreoxummueckue mukibsl. Hoocdepa.

[Tonstue 6uocdeprl nosiswiioch B 6uonorun B XVIII Beke, HO BHepBble B OJM3KOM K
COBPEMEHHOMY CMBICITY MOHATHE «Onocdepay BBEN aBCTPUUCKUN Teosor Dayapa 310cC B KHUTE
«[Ipoucxoxnaenue Anbm» (1873 T.), KOTOpBI ompeaenun ee Kak 0co0yr, 00pazyemyro
opranu3sMamMu 0005104Ky 3emiau. B Hacrosimiee BpeMsi BC€ JKUBbIE OpPraHM3Mbl Ha3bIBAIOT
«OnoTay, «OHOC», «KUBOE BEIIECTBO», a MOHATHE «OHOC(epa» TPaKTyeTcs TakK, Kak ero
TOJIKOBaJ akaneMuk Brnagumup VBanosuu Bepnanckumii (1863-1945 rr.): ocoOasi, oxBaueHHas
XKHU3HBIO, 00onouka 3emin. B ¢usnko-xummueckom coctase Ouochepsl BepHaackuil Bbaemsi
CJIEyIOIIE KOMIOHEHTHI:

- JKMBOE BEIIECTBO - COBOKYITHOCTb BCEX JKUBBIX OPraHU3MOB;

- KOCHOE BEILECTBO - HEXHUBBIE TeJla WM sBIEeHUS (Ta3bl aTrMochephl, TOpPHBIE MOPOJIbI
MarMaTH4eCcKOro, HEOPraHMYECKOro MPOMCXOXKACHUS U T.I1.);

- OMOKOCHOE BEUIECTBO - Pa3HOPOJIHBIE MPUPOJHBIE Tejda (IMOYBBI, TOBEPXHOCTHBIE BOJBI U
T.IL);

- OMOTeHHOE€ BEeILIECTBO - MPOAYKTHI KU3HENEATEIbHOCTH JKUBBIX OPraHU3MOB (TYMYC MOYBBI,
KaMEeHHBIH yroiib, Topd, HeQTh, CIAHIIBI U T.I1.);

Bepnanckuii B cBoeM Tpyne «bruocdepay» BrepBbie 10Ka3an MEPBOCTETIEHHYIO POJIh KUBBIX
OpraHu3MoB B (OPMHPOBAHUHU OKpYyKaroulei cpeabl. XKu3Hb -3TO CBA3YIOILIEEe 3BEHO MEXKIY
Kocmocom wu  3emieli, KOTOpoe HCHONB3ysd OHHEPrui0, MPUXOIANIYI0O M3 KOCMOCa,
TpaHc(hOpMHUPYET KOCHOE BELIECTBO, CO3/aeT HOBbIE (POPMBI MaTepHaIbHOrO MUpa. Tak, *KHUBbIE
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OpraHM3MBbl CO3JalId TIOYBY, HAMOJHWIM aTMoc(epy KHCIOPOAOM, OCTaBWIIM IOcie cebs
KHJIOMETPOBBIE TOJIIHA OCAJOYHBIX TIOPOJ U TOIUITMBHBIE OOraTcTBa HEApP, MHOTOKPATHO IMPOITY-
cTiIN 4epe3 celds Becb 00beM MupoBoro okeaHa. BepHanackuil He 3aHuUMascs MpobieMoii
BO3HUKHOBEHHUSI JKU3HU, OH MOHMMAJ €€ KaK €CTECTBEHHBIN ATall CaMOOPraHU3allud MAaTepUU B
10001 YacTu KOCMOCa, TPUBOISIINM K BOSHUKHOBEHHIO BCE HOBBIX (DOPM €€ CYIIECTBOBAHHUS.

Yuenue BepHaickoro HanenuBallo Ha U3y4€HHUE JKUBBIX, KOCHBIX M OMOKOCHBIX Tell B UX
HEpa3pbIBHOM €IMHCTBE, YTO ChIIPAJIO 3HAUYNUTEIBHYIO POJIb B IOATOTOBKE €CTECTBOUCIIBITATENEH
K 1IEJIOCTHOMY BOCIIPHUSITUIO MPUPOIHBIX CUCTEM.

Crtpykrypa Ouocdepbl mpeacTaBisieT cOOO0H COBOKYMHOCTb Tra3000pa3HOi, BOJHOW U
TBEpAOH OO0OJIOYEK IIJIAaHETHl M >KMBOTO BEIIECTBAa, WX Hacemsroniero. Macca Ouocdepbt
coctapisier npuoimsutensHo 0,05% wmaccel 3emnu, a ee ob6vem - 0,4% oObema IUTAHETHI.
['panunel  Ouocdepsl  ompenensieT  paclHpoCTpaHEHWE B HEH  KUBBIX  OPTaHW3MOB:
TOPU30HTAJIBHBIX I'PAaHULl B HEW HE CYILECTBYET, a [10 BEPTUKAJIM BEPXHSS IPAHMIIA PACIIOIOKEHA
Ha BBICOTE 030HOBOTO CJIOSI 3eMJIM, a HWXKHSIS - B MpeAesiaX JUTOCHEPHI JICKUT B CPEAHEM HA
riyoune 3 kM oT nmoBepxHoctu cymu u 0,5 km Huke nHa okeaHa. O 6osee rIyOOKOM IMPOHUK-
HOBCHHH JKU3HU B TOJIIIH JTUTOC(HEPHI CBEACHUI HET.

JKuBoe BemiecTBO HaXOAUTCS B MOCTOSIHHOM SHEPIeTHYECKOM OOMEHE C BHEIITHUM MUPOM.
OHO sABJISIETCSI OCHOBHBIM OPTaHU3YIOIIMM 3JIEMEHTOM B TOJICPKAHUU KPYTOBOPOTa BEIIECTB,
o0OecrieyeHUd JTUHAMHYECKOrO paBHOBECHs JKoJormueckux cucteMm. [Ipouecc co3mganus
OpPraHMYECKOTO BeEIIecTBa B OWochepe MPOUCXOTUT OJHOBPEMEHHO C IMPOTHBOIOJIOKHBIMHU
npoleccaMy NOTPeOIeHUsT U Pa3joKEHUsI ero reTepoTpodHBIMU OpPraHM3MaMU Ha HCXOJHBIC
MUHEpalIbHBIE COCIUWHEHHUS (BOJA, YIIEKHUCIbIN Ta3 U Jp.). Tak OCYIIECTBISETCS KPYrOBOPOT
OpPraHMYECKOTO BellecTBa B Ouochepe MpU y4acTUH BCEX HACENSIONUX €€ OpraHUu3MOB,
MOJIYYMBIIUI HAa3BaHUE MAJIOT0, UM OMOJOrH4ecKoro, (OMOTUYECKOr0) KpyroBOpOTa BEILIECTB B
OTJIMYHE OT BBI3BIBAEMOT'O COJTHEUHOM dHEprueil O0NbIIOro, WK re0IOTHYecKOro, KpyroBopoTa,
HauboJsIee SPKO MPOSBISIONIETOCS B KPYrOBOPOTE BOJBI M IMUPKYISAIUN aTrMOoc(epbl. bobmoit
KPYrOBOPOT TMPOUCXOJUT HA MPOTSIKEHUU BCEr0 TIEOJIOTMUECKOr0 pPa3BUTHS 3€MIIM U
MIPOSIBJISIETCSl B TMIEPEHOCE BO3YIIHBIX MAacC, MPOJYKTOB BBHIBETPUBAHMSI, BOJIbI, PACTBOPEHHBIX
MUHEpaIbHBIX COEIUHEHHH, 3arpA3HAIOIINX BEUIECTB, B TOM YUCIIE PaJIUOAKTUBHBIX.

buocdepa sBiaseTcs Ype3BbIYaTHO CIIOKHON SKOCUCTEMOM, paboTarolieil B cTalliOHAPHOM
peKMME Ha OCHOBE TOHKOH pETyJISIIMM BCEX COCTABISIIOIIMX €€ 4YacTed u mpoueccoB. Kak
CBUJICTEILCTBYIOT JIaHHBIC UCCIIEIOBAaHUH, 110 KpaliHell Mepe nocnennue 600 MITH. JIeT XapakTep
OCHOBHBIX KPYrOBOPOTOB Ha 3€MJI€ CYHIECTBEHHO HE MEHSJICS, U3MEHSJIUChH JIUIb CKOPOCTH
reoOXUMHUYECKuX TporeccoB. CTaOMIbHOE COCTOSHHE Ouocdepbl O0O0YCIOBIEHO B TIEPBYIO
ouepellb JAESITETbHOCTBIO JKUBOTO BEIIECTBA, OOECIEUUBAIOUIEH OMPENEICHHYI0 CKOPOCTh
TpaHchOopMaIuu COTHEYHOM SHEPTUU U OMOTEHHOM MUTPAIlUU aTOMOB.

BMecre ¢ TeM BMEIIATENbCTBO YEIOBEKAa B IPUPOIHBIE KPYrOBOPOTHI IPHUBOIUT K
Cepbe3HBIM U3MEHEHUSM B COCTOSHUM Onocdepsl. Bo3spamasics k yuenuto B.M. Bepnanckoro,
HEO0OXOJUMO OTMETHUTb, YTO OH OLICHWJI NOSIBIICHUE YeJIOBeKa Ha 3emiie, KaK OTPOMHBIN 1Iar B
IBOJIIOLIMM IIJIAHETHl. YUEHBIM CUUTAN, YTO C BO3HUKHOBEHHEM YEJIOBEKAa M PA3BUTHEM €O
MIPOU3BOJICTBEHHONW JESITENbHOCTH YEJIOBEYECTBO CTAHOBUTCS OCHOBHBIM T'€OJOTHYECKHM
(akTOpOM BCEX MNPOUCXOIANIMX B Ouocdepe miaaHeTsl M3MEHEHHH, MPUOOpETAIoUINX TIJI0-
OanbHbIN xapakTep («YemoBeuecTBO, B3STOE B LIE€JIOM, CTAHOBUTCS MOIIHOM Te€0JIOrMYecKoit
cuioit»). JlanpHellee HEKOHTPOJIMPYEMOE pa3BUTHE MAEATENbHOCTH JIOAeH TauT B cebe
0oJbIIyI0 OMacHOCTh W motomy, cuutan B.W. Bepnanckuii, 6uochepa nomkHA MOCTENEHHO
npeBpamaThcs B Hoocdepy, Hin chepy pazyma (OT rpeueckux NOOS - pazym, sphaira - map).

[Tonstne «HOOC(hepa» oTpakaer Oynyliee COCTOSHHE pPalMOHAJIBHO OPraHW30BaHHOM
IOPUPOIBI, HOBBIM 3Tam pa3BUTHA Onocdepsl, AMOXy HOOC(ephl, KOr/a JalbHEHIIas BOIOLUSI
MJIaHEThl OYJET HAMpaBIATHCS Pa3yMOM B IENAX oOecredeHus: HeOoOXOIWMOW TapMOHHH B
COCYILECTBOBAaHUH MTPUPO/IBI 1 OOIIECTBA.
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CamocrosTenbHas paboTa KypcaHTa COCTOUT B MTOJITOTOBKE K KOHTPOJIBHOU paboTe U
BKJTIIOYAET MPOpabOTKy BONPOCOB, YKa3aHHBIC HUXKE.

Bonpocul ona camonposepxu

Jaiite onpenenenre NOHATUIM «Onocdepa» u «Hoochepay.
Korma u kem Ob110 BBEZICHO MOHATHE «Orochepan?
Jaiite XapakTepucTuKy 0nocepsbl.
OnumuTe rpaHuibl Onocdepsl.
[lepeuncnure MATh OCHOBHBIX CBOMCTB OMOCHEPHI.
. JaiiTe onpenenenue NOHITHIO «OMOT€OXUMUYECKUM LIUKID».
7 N306pa3ute 6MOreoXMMHUYECKH UK a30Ta, JaiiTe He0OXOIMMBbIE MTOSICHEHUSI.
8. H3zobpaszute OGmoreoxumuueckuii uki gochopa, 1aite HeOOXO0AUMBbIE TTOSCHEHHUS.
9. B uyem cocrout peBosoimoHHocTh yuenus B.W. Bepuanackoro o 6uocdepe?
10. [TaiiTe onpeneneHne MOHATHIO «’KUBOE BELIECTBOY.

ocuawN R

11. [lepeuncnure u ONUIINTE OCHOBHBIE (PYHKIIMH KUBOT'O BEILIECTBA.
12. [Iepeuncinre 1 ONIUIINTE CBOMCTBA )KMBOT'0 BELIECTBA.
13. Onummre  poilb  AHTPONOTEHHOTO  BMEIIATENICTBA B OMOTCOXMMHYECKHUE
LIUKJIBI.
14. Kakum 006pazom o0ecrieunBaeTcsi yCTOMIUBOCTE OHochephl?

1.2 IKkocucmemuli

CamocrosiTenibHass paboTra OOY4YarOMIEroCsi COCTOMT B IMOBTOPEHUHM  JICKIIMOHHOTO
MaTepuaiga W BKJIIOYAeT CJEAYIOUIME OCHOBHBIE pa3/ielbl: BUABl SKOCHUCTEM, CTPYKTYpBI
IKOCUCTEM, TPO(UUYECKHE CBSI3M B IKOCHUCTEMAX, HMPOAYKIHS U MPOAYKTUBHOCTH JKOCHCTEM,
BUJIBI CyKIleccHii. HEeKOTopbhle OCHOBHBIE MOHATHUS IO TEME U3JI0KEHBI HIDKE.

DKocucTteMa - 3TO CHUCTEMa, COCTOSIas W3 KUBBIX CYLIECTB U CpeAbl UX oOWTaHuS,
00BEIMHEHHBIX B €1MHOE (YHKIMOHAJIbHOE Ienoe. TepMUH BBEIEH AHIVIMHCKUM 3KOJOrOM
AptypoM Tencnu B 1935 rony. Ilonsitue sxocucteMbl abCTpaKTHOE, TO €CTh HE NMPUBA3AHO K
KakoMy JMOO KOHKPETHOMY YYacTKy TEppPHTOpUH, B OTJIMYME OT OHOreoIeH03a, KOTOPBIH
0OBIYHO MPHUBSI3aH K KaKON-THMO0 KOHKPETHON TEPPUTOPUH.

OcHOBHBIE CBOWCTBA IKOCUCTEM:

1) CIOCOOHOCTH OCYIIECTBIISTH KPYTOBOPOT BEIIECTB;

2) MPOTUBOCTOATH BHEIIIHUM BO3ECHCTBUAM;

3) MIPOU3BOIUTH OMOJIOTUYECKYIO MPOAYKIINIO. BUIbI
9KOCHUCTEM:

1) MHKPOIKOCHUCTEMBI (AKBApUyM, HEOOJBIIOW BOJJOEM, KATlUIsl BOBI U T.11.);
2) Me303KocucTeMa (JIec, 03epo, CTeIb, peKa);

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

4) rnobanbHas sKocucTeMa (buocdepa B 1eIOM).

0. Onym mpemnoxn KiacCH(pUKAIMIO dKOCHCTEMBI Ha OCHOBE OMOMOB. DTO KpYITHBIC
NPUPOIHEIE IKOCHUCTEMBEI, COOTBETCTBYIOIIUE ¢u3uKo-reorpadhuIecKuM 30HaM,
XapaKTepU3YIOIMeCcs] KakuM - JUOO0 OCHOBHBIM THUIIOM pPACTUTENBHOCTH WU JIPYroi
XapaKTepHON 0COOEHHOCTHIO JaHAmagTa.

Tunber OMOMOB:

1) HazeMHbIe (HapUMeEp, TYHpa, Talra, CTEIH, YCTHIHH ),

2) MpecHOBOJHbIE  (HAampuMmep, BOJOTOKH:  PEKH, pydbH;  BOJOEMBI:  03€pa,
pyzsl, 00JI0TA);
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3) Mopckue (Hampumep, 30HBI aNBEJUIMHTA, KOPAJIOBBIE PHU(BI, OTKPHITHIA OKeaH,
npUOpPEeKHBIE BOMBI).

CTpyKTypHpOBaHHE HSKOCHCTEM IPOU3BOJAT B 3aBUCHMOCTH OT €€ THIIA, Harpumep,
CYIIECTBYET BEpPTHKAJIbHAs M BHJIOBAS CTPYKTYpPhl IMUPOKOIMCTBEHHBIX JIECOB, CTOSYHUX
BOJIOEMOB H TID.

B skocuctemMe MOXHO BBIJICITUTH JBA KOMIIOHEHTa — OHMOTHYECKHH W aOMOTHYECKHUH.
buotnyeckuii nenuTcst Ha aBTOTPOQHBINA (OPraHU3MBI, TIOJTYYAIOIINE TICPBUYHYIO SHEPTHIO IS
CyIIECTBOBaHMS W3 (OTO- M XEMOCHHTE3a WJIM MPOAYIICHTHI) U TeTepOoTPOPHBINA (OpraHU3MBI,
MOJTYYaOIUe SHEPTHIO U3 MPOIECCOB OKHUCICHUS OPTaHUYECKOTO BEIIECTBA — KOHCYMEHTHI U
PEAYIEHThI) KOMIIOHEHTBI, KOTOpbIe (HOPMHUPYIOT TPOPHUECKYIO CTPYKTYPY IKOCHCTEMBI.
Tpoduueckas 1enb - MOCIEIOBATENBHBIA PsJ] OPraHU3MOB, B KOTOPOM KaKIO€ MOCIEIYIOIIee
3BEHO IMMOE/aeT MPeIIIeCTBEHHHUKA M0 1end. COBOKYIMHOCTh TPO(PHUECKUX HENel B IKOCUCTEME
MIPEACTABISIET COOOM TPOPUUECKYIO CETh.

Cykneccust - TmociefoBaTeNbHass CMEHAa OJHOrO OWoleHo3a JApyruM. Paznamuaror
NEPBUYHBIC W BTOPUYHBIC, TPUPOJHBIC W AHTPOIOICHHBIC, AJUIOICHHBbIC, ABTOTCHHBIC U
UKIMYECKHE CYKIIECCHH.

Bonpocuwl ona camonposepxu

Jaiite onpeneneHue TEPMUHY «IKOCUCTEMAY.

[lepeuncnure BUIbI 3KOCUCTEM, IPUBEIUTE IPUMEPHI.

Yro Takoe BUJOBask CTPYKTYpa 3KOCUCTEMBI?

N300pa3ute BepTUKAIBHYIO CTPYKTYpPY TPOIIMUECKOTO JIeca.

PwobdE

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

6. H300pa3ute BepTHKAIBbHYIO CTPYKTYpY OKeaHa. Kakue BUABI )KUBBIX OPTaHU3MOB
0o0uTaroT B 3BHOTHUECKOH 30HE?

7. Ilepeuncnute CBOMCTBA IKOCUCTEM.
8. Uro takoe Tpouyeckas 1uenb?
9. IlpuBenuTe npuMep NacTOULIHON U JETPUTHON TPOPUUECKOM LIeTH.

10. YTo Takoe mepBUYHAS TPOTYKITHS?

11. Kakue Ha3eMHBIE SKOCUCTEMBI SIBJISTFOTCSI HU3KOMPOAYKTUBHBIMU ?
12. Kakne MOpCKHE SKOCUCTEMBI SBJISIFOTCS BBICOKOTIPOAYKTHUBHBIMU ?
13. JlaiiTe onpeneycHIE MOHATHIO «CYKIIECCHS.

14. OnummTe X0 NEPBUYHON CYKIIECCHH.

15. OnwumuTe X0/ BTOPUYHOM CyKIIECCHU.

1.3 onyassyuoHHAs1 OUHAMUKA

CamocrosrenbHas paboTa oOydwaromierocst mpearnosiaraeT 3alOMHHAHWE MaTepuana,
U3JI0)KEHHOT0 Ha JIEKUUHU MO IUIaHy: HOMYJSLMH, BUIBL, CTPYKTypa MHOMYJSLHUNA, MUPAMUJIBI
BO3PACTOB, (aKTOPHI, BIUSIONIME HAa JIUHAMHUKY YHMCICHHOCTH MOMYJSALUH, CBS3U MEXAY
MOMYJSIIUSIMA U BHYTPHU TOMYJISLIAMN.

[Monymnsuus (mo3nHenar. populatio, ot nar. populus — Hapoa, HaceneHne) - COBOKYITHOCTh
ocobeil oiHOrO BUAa, O0Jee WM MEHee JUIUTEIbHO 3aHUMAloIasi ONpeeIEHHOE TPOCTPAHCTBO
U BOCIPOM3BOJAIIAsl ce0sl B TeueHHe OOJBIIOro YMCiIa MOKOJIEHUH; 0cOOM OJHOW MOMYNSLUN

! hitp://cyclowiki.org/wiki/
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UMEIOT OONBIIYI0 BEPOSTHOCTh CKPEIIUBAThCA JAPYr € JIPYrOM, Y€M C OCOOSIMH JApPYIHX
HOMYJISINI; 3TO CBSI3aHO C TEM, YTO JaHHAs COBOKYIHOCTb 0cOO€i OT/EeNeHa OT JPYIHX TaKUX
K€ COBOKYMHOCTEH 0coOell TOH WJIM MHOM CTENEHBIO AABJICHMS Pa3iWYHbIX (HOPM H3OJSLHU.
[Tonymauuyu XapakTepU3yITCs YHUCIEHHOCTBIO, ILIOTHOCTBIO M CTPYKTypou. Ilmpamuael
BO3PAacTOB OBIBAIOT BO3PACTHBIC M I10JIOBO3PACTHBIE, OHU CIIY’KAT JUIsl NMPOTHO3HBIX OLIEHOK
COCTOSIHMS TOIYJSIUN C LEIbI0 IPUHATHS CBOEBPEMEHHBIE MEp IO MPEAOTBPALIECHUIO HX
VICYE3HOBEHHUS UJIM PETYIISILIMU YUCICHHOCTH.

buotnyeckuit moreHmman - (oT rped. DIOte KM3HB, CHHOHUM - PENPOIYKTHBHBIM
HOTEHIMAT) — XapaKTepPUCTUKA BHYTPEHHEH NOTEHIMAIbHON CIIOCOOHOCTH AAHHOW MOMYJIALUU
K POCTY NPH CTAaOMILHOM BO3PAaCTHOM COCTaBE M ONTHMAJIBHBIX YCIOBUSAX CPEJIbl; BHIPAXKACTCS
BEJIMYMHON NPUPOCTa MONYJSIUMM 3a €AMHUILY BPEMEHHM B pacdyere Ha OJIHY O0co0b.
ConpoTuBieHHe cpeabl - COBOKYINHOCTb BCEX JMMHUTHUPYIOIIUX YHMCICHHOCTh MOMYISILIUU
¢dakTopoB. Hampumep, KOJIMYECTBO MUINM, HAINYME/OTCYTCTBUE XHIHHKOB, CIHUILIKOM HH3-
Kasi/BbICOKasi Temneparypa u np. TakuM oOpa3oM, TUHAMHUKA YUCIEHHOCTH MOMYIISIUN 3aBUCUT
OT TOro, KaKMM 00pa3oM (pOpPMUPYETCSI COOTHOLIEHUS «COMPOTHBIIEHUE Cpellbl - OMOTUYECKUM
NOTEHLKAM». 3aBUCUMOCTb JIAaHHOTO COOTHOIICHHS OT BPEMEHHU IO3BOJSET ONPENEIUTH THUIL
JTUHAMUKYU YUCIICHHOCTH MOMYJISIUN (CTaOMIIbHBINA, N3MEHUYUBBINA, B3PHIBHOK ).

buotnueckue cBa3M (CUMOMO3, HEUTpanu3M, aHTHOMO3)- OTHOILIEHHUS MEXIY OCO0sSMH,
nomynasuusamMu, BuaamMu. CHMOMO3 - THUN OMOTHYECKOH CBS3HM, NPH KOTOPOM OIWH U3
B3aMMOJICHCTBYIOIIMX BHMJIOB WM 00a M3BJIEKAIOT BBIFOJY M3 CBOMX B3aMMOOTHOLICHUH.
Heiitpanusm - Tun GMOTHYECKOM CBSI3U, TP KOTOPOM HE HAOIIOAAETCS HU OTPHUIATEIIBHOTO, HUA
HOJIOKUTEIBHOIO BJIMSHUS BHJOB JIPYr Ha JApyra. AHTHOMO3 - THI OMOTHYECKOW CBS3M, IpPHU
KOTOPOM OJIMH U3 B3aMMOJICHCTBYIOIIMX BHJIOB WM 00a MCHBITHIBAIOT YTHETEHUE CO CTOPOHBI

JPYTOro.

Bonpocwl ona camonposepxu
JlaiiTe onpeneneHne NOHATHIO «ITOIYIISILIUS».
Uem xapaktepusyercs MOMmyJIsiius?
Kakue monynsiiuu UMEIOT MPOCTYIO AeMOTpadUUIECcKyIo CTPYKTYpy?
Kakue monmynsiuu UMEIOT CIOKHYIO 1eMOTpadUuUIecKyr0 CTPYKTYpy?
N3o0pasute nupaMuy BO3pacToB BHIMUPAIOIIEH MTOMYJISIIUH.
Yro Takoe OMOTHUECKUIT MOTeHIaI Bruaa”?
UTo Takoe eMKOCTh CpeIbl JIJIsl JAaHHOTO BUA?
8. UTto Takoe COMPOTUBIICHHE CPEIbI?
9. Kakum o00pa3om BIUSET IUIOTHOCTh TMOMYJISIIMM HA  9YUCIeHHOCTH?  [lpm-

BEJIUTE IPUMEDPBI.

10. Kakwue TUTIBI TUHAMHUKH YACIICHHOCTH MOy Bel 3HaeTe?

11. JlaiiTe onpeneneHUe MOHATUIO «OMOTUUYECKUE CBSAZH.

12. Kakue Bunbsl OMOTHYECKUX CBsI3ell Bel 3Haere?

13. Uro takoe mytyanusm? [IpuBeanure mpumepsi.

14. Yro Takoe xumnanuectBo? [IpuBenure mpumepsl.

Nook~wdPE

1.4 Ikon102uuecKkue ghakmopbui

CamocTtosaTenbHass paboTta oOydarolierocss MpezarnojaraeT MOBTOPEHHE JIEKIIMOHHOTO
MaTepHaia 1o IUIaHy: Kiaccu(uKalus 3KOIOTHYeCKUX (PaKTOpoB, BO3AEHCTBHE IKOIOTUYECKUX
(dakTOpoB Ha >KMBBIE OpraHU3Mbl, 3akoHbI JInouxa u lendopaa, neneHne KUBBIX OPraHU3MOB
110 OTHOILIEHHIO K (pakTOpam cpesbl.

DKoJNornyecknii GpakTop - 3TO JOOOH AIIEMEHT Cpelibl, CIIOCOOHBIM OKa3bIBaTh HPSIMOE
BO3/ICHCTBUE Ha JKMBbIE OPraHU3MbI XOTS Ha MPOTSKEHUU OJHOM M3 (a3 UX MHIUBHIYaTbHOTO
pa3BUTHS, WIH JIIO00€ YCIIOBUE CPEJbl, HA KOTOPOE OPraHU3M OTBEYAET MPHUCIOCOOUTETHHBIMU
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peakmusmu. [Ipocreiimas KiraccupUKAUsl IEIUT KOJIOrHYeckre (aKTophl Ha JIBE TPYIIIBI:
abroTudeckue (HEeXKUBOU MPUPOJIBI) U OMOTHYECKHE (KUBOU MPUPOIBI) PaKTOPHI.

3akon Jlubuxa dopMymupyercs CIeIyrIUM 00pa3oM: BEIIECTBOM, HAXOISIIUMCS B
MHUHHMYME, ONPEACISICTCS BEIMYMHA YPOXKas, ONMPEAEIsieTCs ero CTaOMIBHOCTh BO BPEMEHHU.
3akoHn [llendopaa: 000 BUI UMEET OTNPEICICHHBIC, YBOJIIOIMOHHO YHACIICIOBAaHHBIC, BEPXHUI
U HIDKHUH Tpesienbl TOJIEPAaHTHOCTH (BBIHOCIMBOCTH) IO OTHOLICHUIO K BO3JIEHCTBHIO JIHOOOTO
dakTopa cpebl.

CymiecTByeT AeNeHHE KUBBIX OPraHW3MOB IO MPU3HAKY MX OTHOIICHUS K BO3/ICHCTBHIO
9KOJIOTUYECKUX (PAaKTOPOB HA CTEHOOHMOHTOB M 3BPUOMOHTOB. CTEHOOMOHTHI HMMEIOT Y3KUH
JIMara3oH TOJIEPAHTHOCTH 110 OTHOIIEHUIO K BO3JEHCTBHIO KaKOTO-JIMOO 3KOJOTHYECKOTO
dbakTopa, a IBpUOHOHTHI - IUPOKUI. ClleayeT MOHUMATh, YTO YHCTHIX CTEHO- U SBPUOMOHTOB HE
CYIIECTBYET.

Bonpocwi ona camonposepku
Jaiite onpeneneHne MOHATUIO «IKOJIOTUYECKUN (HaKTOp».
[TpuBeauTe KaaccupUKALUIO SKOIOTUYECKUX (PaKTOPOB.
Kakue abuotnyeckue pakrops! Bel 3Haete?
Kakue pakTopsl oTHOCATCS K OMOTHYECKUM?

Eali oA

5. N300pa3ute TpaduvecKyr0 3aBUCHMOCTh J>KM3HCHHOHW AaKTUBHOCTH OpraHWU3Ma OT
MHTEHCUBHOCTH BO3JICHCTBUS HKOJIOTHYECKOTO0 (pakTopa. Jlaiite HeoOXoauMbIe MOsICHEHUS (30HBI
ONTUMYMa U MECCUMYMa).

6. Chopmynupyiite 3akoH JluOuxa. Ilpumenum nu 3akoH JluOuxa K KUBOTHBIM?
[TpuBeauTE IPUMEPHI.

7. Chopmymupyiite 3axon llendopaa. [loscaute ero neiictere Ha mpuMepax.

8. Uro Takoe TOJIEPaHTHOCTh BH1a?

9. dBnsercs  nm rTiiyOMHa ~ OKeaHa  JKojorudeckuM  Qakrtopom?  [losicHuTe
OTBET.

10. Kakue opraHu3Mmsbl sBIseTcs cTeHOOHMOHTaMu? [IpuBeauTe nmpuMepbl CTEHOTEPMHBIX,
CTEHOTAJIMHHBIX OPTaHU3MOB.

11. Kakue opranusMsbl SBIsFOTCS 3BpuOnonTamu? [IpuBennte mpuMepsl SBpUTATUHHBIX U
BPUQPOTHBIX OPTAaHU3MOB.

1.5 I'106a1bHbIEe 3K0102UHECKUE NPO61eMbl COBPEMEHHOCU

CamocTrosTenbHass paboTa oOydaromierocss mpezrnojaraeT MnpopadoTKy JUTEpaTypbl U
KOHCIIEKTa JIEKIUH 10 CIEIYIOIIUM BOMpOcaM: JAeMorpaduyeckuil B3pbIB; KUCIOTHBIE OCAJIKH,
rio0anbHOE TMOTEIUIEHUE, pa3pylIeHHEe O30HOBOIO CIIOs, OINYCTHIHMBAHUE, YMEHbIICHHE
BUJIOBOIO pa3HOOOpa3us B acCleKTe AaHTPOIOI€HHOrOo BO3ACHCTBHS Ha MPHUPOAY; IOHSATHE
YCTOMYHMBOTO Pa3BUTHS.

B nemorpaguueckoil MCTOPUM 4YETOBEUECTBA YCJIOBHO MOXKHO BBIIEIUTH JABa OOJIBIINX
nepuoaa. IlepBelii M3 HUX COOTBETCTBOBAJ TaK HA3blBAEMOM arpapHoid LUBUIM3aLUU U
MPOAOJIKAJIICA TPUMEPHO 10 BTOpoi nmojoBuHbI XVII B. OH oTinyancs CpaBHUTEIBHO HU3KUM
IPUPOCTOM HaceleHus. B ycrnoBusx nmepBOOBITHOrO OOIIECTBa, Jake MPU HAJTMYUH MOJIUTAMUU
(T. e. MHOTOOpauMsi), €CTECTBEHHBI MPUPOCT ObUI HE3HAYMTENICH, TaK KaK POXKIAEMOCTh H
CMEPTHOCTb, HAXOISCh Ha BBICOKOM YPOBHE, B3aMMHO YPAaBHOBEIINBAJIKCH.

Haubonee 3ameTHple M3MEHEHUS B  YHUCICHHOCTH OKMTENEeH 3€MHOro  IIapa,
03HAMEHOBABILIKE MEPEX0]] KO BTOPOMY MEPHOAY AeMOrpaduyeckoro pa3BUTHs, MPOU3OILIN 3a
nocieAHue Tpu ¢ JUMHUM cronetus. Ho um Ha ux ¢one temnsl mpupocta B 1960e rombl
oKa3aJuch OecrperieleHTHBIMU. Torna M BO3HHUKIO TOHSATHE AEMOrpaduuecKuil B3pbIB —
pe3Koe yBEIMUYEHHE TMPUPOCTAa HACEJIEHHUS, TMOSBWIUChH MpAdyHbIE MPOTHO3BI CKOPOTO
NIEPEHACEIICHHUSI [IJIaHETHI.
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B uem nmopnmuHas npuumHa aemorpaduueckoro B3pbiBa? [Ipexkae Bcero, 3To pe3ynbTaT
PE3KOro CHMXKEHHUS JIOJIM CMEPTHOCTH BO BCEX BO3PACTHBIX rpymnmnax. PoxmaemocTs ke 1u6o
COXpaHWJIaCh HA HEM3MEHHOM YPOBHE (BO MHOTHX CJIa0Opa3BUTHIX CTpaHAax), JTMOO CHU3UIIACK,
HO OTHIOJIb HE B TAKOW CTENEHHU, KaK CMEPTHOCTh. B mepByro ouepesib 3TO KacaeTcs AEpeBEHb B
Pa3BUBAIOIIMXCS CTPAHAX, IJI€ BBICOKAs POXKIAEMOCTh COXpaHAETCs MO psAxy npuuuH. Jlroam uc-
[IOKOH BEKOB CUMTAJIM €€ €CTECTBEHHOW M HE BUJEIU pPEaIbHOM albTepHATHUBBI, & MpoIaraHjaa
nepexoJia K CO3HATENIbHOMY IIJITAaHUPOBAHUIO CEMBU C TPYJAOM JOXOJHUT 0 MX co3HaHusA. Henb3s
3a0bIBaTh TAK)K€ O KOHCEPBATUBHOW NO3UIMM B OTHOILIEHUU POKIAEMOCTH NMPAKTUYECKH BCEX
peNuruii Mupa — UHAYU3Ma, XpUCTHAHCTBA, UClIaMa, nyAau3Ma, Oyaau3Ma BO BCEX UX TOJIKAX.
He cexper, 4To 10 cUX MOp LEPKOBH (JTt00asi) sBIseTCs GaKTOPOM, CYIIECTBEHHO TOPMO3SIIIUM
HOpMAaIM3AIHIO0 TT100aMbHON AeMorpaduyecKoi CUTyallnu.

BeCKOHTPOIBHBIM POCT HApPOJOHACEIECHUS MHpPAa PAHO WIM I[O31IHO B COCTOSIHUU
MOBEPrHYTh B Xa0C MHPOBYIO SKOHOMHKY, YTO CAeNlaeT Oecrnoyie3HOHOOphOYy C HHILETOH H
roJO0Z0M, MPHUBEACT K HMCTOIIECHHIO MPHPOTHBIX PECYypcoB M K (haTalbHBIM MOIMTUYECKUM
MOTPSICEHUSIM.

Bwmecre ¢ Tem, HEOOXOAMMO MPUHUMATh BO BHUMAaHUE, YTO CBOETO MHUKA OTHOCUTEJbHBIE
TEMIIBI POCTa YMCJICHHOCTH HaceyleHus 3emuin aocturiud B 1960-e rr.; a ¢ xkonua 1980-x rr.
HAYaJI0Ch CHUKEHHUE U a0COIIOTHBIX TEMIIOB POCTA UUCIECHHOCTH HaceleHus: Mmupa. B HacTosiee
BpeMsi TEMIIbl POCTa HACEJIEHUs CHMXKAIOTCS MPAKTHUUYECKHM BO BCEX CTPaHAaX MHpPA; U MOKHO
TOBOPUTb, YTO MbI JKUBEM B 30Xy OKOHYaHHs JeMorpaduueckoro B3pbiBa. Bmecre ¢ Tewm,
yrpo3a JAOCTH)XEHHSI YPOBHIMH OTHOCHUTEIBHOTO NMEPEHACENIeHUs KaTacTpo(UIeCKUX 3HAUCHUN
JO CHX TOp COXpaHAeTCs IPUMEHUTEIIbHO K OTICJIbHBIM CTpaHaM, TIJ€ CKOpPOCTb
nemMorpaduueckoro pocta ocTaércsi 10 CHX MOp UCKIIOYUTENLHO BBICOKOH, a 3aMeIsieTcsl OHa
HEIOCTaTOYHBIMHU TEMITaMU (IIPEXKJIEe BCEro pedb MAET 0 cTpaHax Tponudeckoil AQpUKH, TaKHX
kak Hurepus, IPK, Anrona u . Il-)-3

Cy1iecTByeT HECKOJIBKO OIIEHOK KOJIMYECTBa JIIOJICH Ha IJIaHeTe, KOTopoe 0€30071e3HEHHO
MOJKET «BblAEpXkaThy» Hama miaanera: 500 muH, 3-4 mupa u 1012 mupa. BoapIMHCTBO yYeHBIX
CXOIATCS Ha 4uciaax 3-4 MIIpA, U KOCBEHHBIM JOKa3aTENbCTBOM CIIPABEAJIMBOCTH JIAHHOTO
CYXKICHUS sIBIsIeTC TOT (DaKT, 4TO Tiio0ajabHble MPOOJIEMbl COBPEMEHHOCTH BO3HHUKIM TOT[A,
KOTI'Zla YUCIIEHHOCTD «I1€PEBAJIAIIAY 3a ITY OTMETKY.

['mo0anbHBIe MPOOIEMBI COBPEMEHHOCTH - 3TO COBOKYITHOCTh Han0oJee OCTPhIX MUPOBBIX
npobieM, peleHne KOTOpbIX TpeOyeT MacCOBOI'O OCMBICICHHMS M OOBEIMHEHMs YCHIIMI Bcex
HapoJ0OB U rocyaapcTB. K HUM OTHOCAT yrpo3y siJIepHOIl BOMHBI, 3KOJOTHYECKYIO KaTtacTpody,
pacTyuii packoil Mupa Ha «OoraTble» U «OelHbIe» CTpPaHbl M HApOJbI, HCTOLICHUE
TPaJULIMOHHBIX U HEOOXOAMMOCTb MMOMCKA HOBBIX MCTOYHUKOB SHEpruu. B kypce «Dxomorus»
IpPENoNaraeTcss N3y4eHue IiI00albHbIX KOJOTMYECKUX MPOOJIEM COBPEMEHHOCTHU: KHCIOTHBIE
OCaJKM, HapylIeHHWE O30HOBOTO CJOs, TIN00aIbHOE NOTEIJICHHE, YMEHBUIEHHE BHJIOBOTO
pa3sHooOpa3us, omycTelHMBaHUE. [1o Kaxkmoil M3 mepedyrciIeHHbIX MpoOJeM CTYAEHT OJIKEH
3HaTh €€ CyTh, CYLIIECTBYIOIINE OLIEHKH, & TAKXKe ITyTH PEIICHHUS.

YcroitunBoe pasputue (anria. sustainable development) - npaBuibHOE, TapMOHHUYHOE
(paBHOMEpHOE, cOalaHCUpOBAaHHOE) pa3BUTHE. ['apMOHWYHOE pa3BUTHE - OSTO MpoIecc
WU3MEHEHUH, B KOTOPOM »3KCIUlyaTalls HPHUPOJHBIX PECYPCOB, HAlpaBICHUE WHBECTULUM,
OpUEHTAIMsl HAayYHO-TEXHUYECKOTO Ppa3BUTHS, DPA3BUTHE JMYHOCTH W HMHCTUTYLIHOHAJIbHbBIE
U3MEHEHHS COTJIACOBAHBI JAPYT € JAPYIOM M YKPEIUISIIOT HBIHEIIHUN U OyAyIIui MOTeHIua A7
VIOBIIETBOPEHHUS 4YEJIOBEUECKHX TMOTpeOHOCTe W ycTpemiieHuid. C HSKOJOTHMYECKOW TOYKH
3peHHs], YCTOWYMBOE pa3BUTHE JOJDKHO O0€CleurnBaTh LEIOCTHOCTh OMOJIOTHYECKHX U
¢buznyeckux NpUpoHbIX cucteM. Ocoboe 3HaUeHHE MMEET JKU3HECTIOCOOHOCTh AKOCHCTEM, OT
KOTOPBIX 3aBUCUT TIJI00ajbHAas CTaOWIBHOCTH Bcel Ouocdeprl. bomee Ttoro, mnonsTue
«TIPUPOJHBIX)» CUCTEM U apeajoB OOWTAHMUS MOXHO IMOHMUMATh MIMPOKO, BKIOYAas B HUX

2 http://www. globaltrouble.ru/demograficheskaya_problema/
3 http://ru.wikipedia.org/
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CO3/IaHHYIO YEJIOBEKOM Cpely, TaKylo Kak, Hampumep, roposa. OCHOBHOE BHUMAaHUE yJENsIeTCs
COXPAHEHHIO CTIOCOOHOCTEN K CAMOBOCCTAHOBIICHUIO U JMHAMHYECKOHN aIalTallii TAaKUX CUCTEM
K W3MEHEHUSAM, a HE COXpAaHEHHE HUX B HEKOTOPOM «HUJCAIbHOM» CTaTUYECKOM COCTOSHUU.
Jerpanauus OpUPOIHBIX PECYpCOB, 3arpsi3HEHUE OKpy)Karollled cpeiasl M yTpara
OMOJIOTHYECKOT0  pa3HOOOpa3us COKpallaloT CHOCOOHOCTh  SKOJOTMYECKHX CHUCTEM K
CaMOBOCCTaHOBJICHUIO.

Bonpocwi 0ns camonposepku

1. Ha3zoBute nporHo3Hble OLEHKH YUCIIeHHOCTH Jroaer B 2050 r.

2. K uyemy MOXeT TpHUBECTH YBEJIMYECHHE TEMIIOB IPHPOCTAa HACEJICHUS Ha
3emuie?

3. KakoBa 4lCIeHHOCTh HAaCEJICHHS TUIAHETHl B HACTOAIIEE BpeMsi?

4. KakoBbI IPUYHUHBI JeMOTpa@UIECKOro B3phiBa?

5. Jlaiite ~ ompeneneHue ~— TEPMHHY — «JI0OOajbHBIE  TPOOJEMBI  COBPEMEHHO-
CTHY.

6. Ilepeuncnute roOanbHBIE YKOJIOTUIECKUE TIPOOITEMBI.

7. HazoBuTe MpUUYMHBI M TOCTICICTBHS BBINAICHHS KHCIOTHBIX OCAIKOB.

8. HazoBuTe nmpuuuHbI M MOCIICICTBHS HAPYIICHUS 030HOBOTO CJI0s1 3EMIIH.

9. HazoBuTe NpUYUHBI U MTOCIIECICTBUS II100ATBLHOTO TIOTETICHHS.

10. Kakwue Touku 3peHHs 10 TIOBOIY II00aIBHOTO TOTEIUICHHS CYIIECTBYIOT B HACTOSIICE
Bpemsi?

11. Kakue MexayHapOJHbIC COTJIAIICHHUS 10 BOIPOCAM O30HOBOTO CJIOS M IJI00AIbHOMY
noreruieHuio Brl 3Haete? Ha30BHUTE MX OCHOBHBIE MOJIOKECHHUS.

12. Kakum o00pa3oM cka3bIBaeTcsi Ha COCTOSHUM Ouochepbl yMEHbBIIEHHWE BHIOBOTO
pazHoob6pazus?

13. Yro moapasymeBaeTcsi Mo TEPMHUHOM «OMycThIHMBaHUE»? KakoBbl ero Macmralsl B
HacTosiee Bpemsi?

14. [laiiTe onpeneneHuEe TEPMUHY «YCTONYMBOE Pa3BUTHEY.

15. Yro noapazymeBaeTcst O/ I YCTOMUUBBIM PA3BUTHEM C IKOJIOTHYECKON TOUKH 3PCHUS?

16. Kakue MexayHapoJHbIE KOH(DEPEHIINH 110 YCTOHYNBOMY pa3BUTHIO Bel 3HaeTe?

Mopnyas 2. IIpupoaonoib3oBanue ¥ 0XpaHa OKPYKalOLeH cpeabl
2.1 IIpupodonoav3oeaHue

CamocTrosTenbHass pabota oOydarollerocs BKJIIOYAaeT NpopabOTKy Marepuana JIaHHOU
TEMBbl MO IJIAHY: HPUPOAHBIE PECYpChbl, KIACCU(PHUKAIMU TNPHPOJHBIX PECYpPCOB, PECYpPCHBIN
(aHTPOTIOT€HHBI) UK, MPHHIUIBI PAIIMOHAIFHOTO MPUPOIOOIB30BAHNS, XapAaKTEPUCTHKA H
POJIb BOAHBIX M PHIOHBIX PECYPCOB ILIAHETHI.

[TpuponHbie pecypchl - COBOKYITHOCTh €CTECTBEHHBIX TEJ U ABJIEHUH, KOTOPbIE 0OIECTBO
UCMOJb3yeT B CBOMX IEISX B HACTOsIEE BpeMs WIM CMOXKET HCIOJb30BaTh B OyaylleMm.
CymiecTByIOT cienyromne Kiaccu(UKalMOHHbIE MPU3HAKH PECypCoOB: C TOYKU 3pEHUsl HUX
JOCTYITHOCTH, UX MPHUPOJIBI, 10 MPUHAUIEHKHOCTH K TEM WM MHBIM KOMIOHEHTaM MPHUPOJIbL, 110
Ha3HAYEHUI0, 10 c(hepe UCIOIb30BaHUS, 110 3aMEHUMOCTH, 110 UCYEPIAEMOCTH U BO30OHOBIIsE-
MocTH. B pesynprare u3ydeHUs TeMbl CTYJIEHT JOJDKEH 3HaTh BCE IMEpEeUYHCICHHBIE
KJaccu (KA, yMETh TIPUBECTH TPUMEPHI.

[Tpupononons3oBanue - 370 1) UCHOIB30BAHUE MPHUPOJHON Cpenbl Ui yIOBIETBOPEHUS
HKOJIOTMYECKUX, SKOHOMUYECKUX, KYJIbTYPHO-03/I0POBUTEIBHBIX MOTPEOHOCTEH o001IecTBa; 2)
HayKa O palMOHAIBHOM (/711 COOTBETCTBYIOIIEIO HCTOPUYECKOTO MOMEHTA) HCIOJIb30BAHUHU
MPUPOJIHBIX PECYPCOB OOLIECTBOM - KOMIUIEKCHAs AUCHMILIMHA, BKIIOYAOIIAsl JIEMEHTHI ecTe-
CTBEHHBIX, OOILECTBEHHBIX M TEXHUYECKMX HayK. PalMoHambHOE NPUPOAONOIb30BaHNE
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BKJIIOYAET H3Y4YEeHHE, OXpaHy, OCBOCHHE U MpPeoOpa3OBaHUE PA3TUYHBIX THUIIOB MPUPOTHBIX
peCypCoB.

OcHOBHBIE NPUHLHUITBI PAIIIOHATBHOTO TPUPOIONOIH30BAHUS:

- IPUHLHUI CUCTEMHOTO MOJIX0/1a;

- TIPUHUUI ONTUMHU3ALUU TPUPOIONOIH30BAHUS;

- TPUHLUI TOJHOTHI UCIIOJIb30BAHUS IPUPOJHBIX PECYPCOB;

- TPUHLUI KOMIUIEKCHOTO UCMOJIb30BaHUS MPUPOIHBIX PECYPCOB;

- TPUHLHUI TApMOHU3AIMH OTHOUICHUH MPUPOABI U IPOU3BOJICTBA.

Bonpocuwl ona camonposepxu

1. JlaiiTe onpeaeneHue TEpMHUHY «IIPUPOIAHBIE PECYPCHD».

2. llpuBenute kiaccupukamuio pecypcoB. Kakme w3 HHX OTHOCATCS K TIpHU-
POIHBIM pecypcam?

3. Ilepeuncnure ucyepraeMple MPUPOTHBIC PECYPCHI.

4. Ilepeuncinre HEMCUEpIIAEMbIE IPUPOHBIE PECYPCHI.

5. Kakue npupoHbie pecypcbl OTHOCATCS K BO3OOHOBIIIEMbIM?

6. Bonra wu arMocdepHBIii BO3AyX SBIAIOTCA HCYEPIAEMbIMH WM HEHWcyep-
[aeMbIM [IPUPOJTHBIMU pecypcaMu?

7. N300pa3uTe cxemy aHTPOIOT€HHOTO PECYPCHOTO LIUKJIA.

8. [aiire ompeneneHue TEPMUHY «IIPUPOIOTIOTH30BAHUE.

9. Kakue acneKThl BKIIFOYACT PAllMOHAIBHOE MPUPOAOIIOIE30BaHNE?

10. Yro nompa3zymeBaeT NPUHLMI CUCTEMHOI0 OAXx0/a?

11. Yro noapazymeBaeT NPUHIUI ONTUMHU3ALUHN IPUPOIOII0Ib30BAHUS?

12. Yro nmoppa3zymMeBaeT MPUHILIUI ITOJTHOTHI HCIIOJIB30BAHUS IPUPOAHBIX PECYypCOB?

13. Yro noppa3zymeBaeT NPUHLUI KOMIUIEKCHOTO UCIOIb30BaHUs IPUPOIHBIX PECYpcoB?

14. Yto nogpasymeBaeT NPUHLIMII ~ TApMOHU3ALMM  OTHOLIEHUH  HPUPOABI U
npousBoacTBa?ls.

15. Oxapakrepu3yiiTe BOJHbIE PECYPCHI IIIIAHETHI.

16. OxapakTepu3ylTe peIOHBIE PECYpCHI IIAHETHI.

2.2 Ikos102uvecKuil MOHUMOPUH2

CamocrosiTenbHass paboTa 00ydaromerocs MpeanoyiaraeT M3y4eHHe JTaHHOW TEMBI TI0
IUTaHY: TJ00aNbHBIN, HallMOHANBHBIM, PETUOHANBHBIA U  JIOKATBHBIA  DKOJOTHYECKHI
MOHUTOPUHT, OOBEKTHl U CYOBEKTBHI IKOJOTHMUECKOTO MOHHTOPUHTA, COCTOSIHUE OKpYXKaromei
CpeIIbl, PKOJIOTHYECKasi 0€30MacHOCTbh, OIIEHKA KauyecTBa OKPYKAIOIei cpebl.

MOHUTOPHUHT - TOCTOSIHHOE HAOI0/IEHUE 32 KAKUM-TTHOO MPOIIECCOM C IIENIbIO BHISBICHHUS
€ro COOTBETCTBHUS JKEIAEMOMY pE3yJIbTaTy WM IIEPBOHAYAIBHBIM  IPEAIOI0KEHUAM.
DKOJIOTUYECKUH MOHUTOPHHT - HAOJIIOJCHHUE 32 COCTOSIHUEM OKPYXKAIOIIEeH CPebl C LETbI0 ee
KOHTpOJI, IPOrHO3a M OXpaHbl. [0 BenuumHE OxBaTa TEPPUTOPUM Pa3IUYAIOT: JIOKAJIBHBIH,
PETHOHANIbHBIN, HAIIMOHAJIBHBIN, TI00ANbHBIN MOHHTOPUHT. [l0 MECTOMONOXKEHHIO CTaHIUH
HAOIIO/ICHUS PA3INYAIOT: KOCMUYECKUN, aBUAITMOHHBIN U HA3€MHBII MOHUTOPHHT.

['mobGanpHast cucreMa MoHHTOpHHTa oOkpyxawmei cpenst (ICMOC) Obita cosmana
COBMECTHBIMHU YCHJIMSIMH MHPOBOTO cOOOIIecTBa (OCHOBHBIE TOJOKEHHUS U IENHU MPOTrPaMMBbI
opun  chopmynupoBanbl B 1974 romy Ha IlepBoM MeEXIpaBUTEILCTBEHHOM COBEIIAHUU T10
MOHHTOpHHTY). [lepBoodepenHoit 3amaveil Oblla TpH3HAHA OpTraHMU3AIMS MOHUTOPUHTA
3arpsi3HEHUST OKPYKAroIeH TPUPOTHOM Cpelbl M BBI3BIBAIOIIUX €T0 (PAKTOPOB BO3JCHCTBUAL
CyuiecTByeT TpU OCHOBHBIX HampasiieHus aesareabHocTd ['CMOC: MOHUTOPHUHT, yIpaBieHHE
JIAHHBIMU, OILIEHKA COCTOSIHUS OKpyKaromier cpensl. Ouenka okpyxatomen cpeast B [CMOC
BEJIETCSI B TPEX 00IaCTsIX:

- KIMMara B GU3MUYECKOH OKpysKarollei cpene,
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- BO300HOBIIIEMBIX IPUPOJIHBIX PECYPCOB,
- BO3JEUCTBUS XMMHUYECKUX BEIIECTB Ha 3JJ0POBbE YECIOBEKA.

B P® cosmana eauHas rocydapCTBEHHAsh CHCTEMa HSKOJOTMYECKOTO MOHUTOPHUHTA
(ETCBOM). 3anaun ET'COM:

-IPOBE/ICHUE C OIpEIeJICHHBIM IPOCTPAHCTBEHHBIM U BPEMEHHBIM pa3pelieHUueM
HaOJIOJICHUN 3a M3MEHEHUEM COCTOSHUSI OKPYXKAIOIIEeW MPUPOAHONU Cpelbl U 3KOCHUCTEMaMH,
MCTOYHUKAMU aHTPOIOTEHHBIX BO3/IEHCTBUI;

-IPOBE/ICHNE OLICHOK COCTOSTHUSI OKPYXKAIOIEH Cpelbl, IKOCUCTEM TEPPUTOPUU CTPAHBI,
HMCTOYHUKOB aHTPOIIOT€HHOT'O BO3ICHCTBUS;

-IPOTHO3UPOBAHUE COCTOSIHHUSI OKPYXKAIOIIEeH Cpeabl, IKOJIOTHYECKOl 0OCTaHOBKM Ha
Tepputopun Poccun M ee peruoHOB, YPOBHEW aHTPOMOTEHHOTO BO3JIEHCTBUS MPU PA3ITUYHBIX
YCIIOBUSAX Pa3MEIICHHS MTPOU3BOIUTEIBHBIX CHJI, COIUATBHBIX W IKOHOMUYECKHX CIICHAPHUSIX
pa3BUTHUSA CTPAHBI U €€ PETUOHOB.

B EI'COM ocyiiecTBiasieTcsi MOHUTOPUHI COCTOSIHUSI TPUPOIHBIX CpPEd, 3KOCUCTEM,
MPUPOIHBIX PECYPCOB M UCTOYHUKOB aHTPOMOTEHHOTO BO3ACHCTBHS, a TaKke HH(POPMAIIMOHHOE
oOecrieyeHne pemeHus 3Kojorudeckux mpodimemM. EI'COM  ¢yHKIMOHHMpYET Ha YeTBIpex
OCHOBHBIX YpOBHSIX: (hefepanibHOM, peruoHaibHOM (OacceiiHOBOM), cyOBeKTOB Poccuiickoit
Oeneparyyl (MMEHYETCS TEPPUTOPUATBHBIN YPOBEHB ), JIOKATHHOM.

DKoJioruueckas 0€30IacHOCTh — OJIHA U3 COCTABJIAIONIMX HAIlMOHAJILHOM 0€30IIacCHOCTH,
COBOKYITHOCTh TPHPOJIHBIX, COIHAIBHBIX, TEXHHUYECKUX U JIPYTUX YCIOBHUH, 00ECTICUNBAIOIINX
KauyecTBO KM3HM U 0O€30MacHOCTb JKU3HU U JEATeIbHOCTH MpoxHuBaromero (iaubo
JIEMCTBYIOIIETO) HA JIaHHOW TEPPUTOPUU HACEJICHUS U OOECIEYCHHE YCTOMYMBOTO COCTOSTHUS
OuoreHo3a OMOTONA €CTECTBEHHOW 3KOCHCTEMbl. ENMHBIM KpUTEpHUEM OLIEHKH SKOJIOTMYECKOM
0€30MacCHOCTH €CTECTBEHHOM JKOCHUCTEMBI W €€ YCTOMYMBOCTU SBISETCA HEPYIIUMOCTh
€CTECTBEHHOT'0 OMOTOIa OCHOBHOI'O OMOIIEHO3a U €ro CHOCOOHOCTh K BOCCTAHOBIEHHUIO INPHU
AHTPOIIOTEHHOM BO3/ICHCTBUU.

EnuHbIM KpuTepreM OIEHKH HKOJIOTMYECKOil 6€30MacHOCTH MCKYCCTBEHHON HKOCHCTEMBI
SBJISICTCSI KQUECTBO KU3HHU U 37I0pOBbsl HaceleHus. OObeKTaMUu HKOJIOTHYECKON 0e30MacHOCTH
ABIIIOTCS TpaBa, MaTepUaAIbHBIE U JYXOBHBIE MOTPEOHOCTH JTUYHOCTH, MPUPOIHBIE PECYPCHI U
MIPUPOIHAS CPe/ia UM MaTepHalbHasi OCHOBA TOCYJaPCTBEHHOTO U OOIIIECTBEHHOTO Pa3BUTHSI.

[TomuTtrka 2KOJOTHYECKON  O€30MacHOCTH —  IeJICHANpaBJieHHass  JICSITEIIbHOCTD
rocyJ1apcTBa, OOIIECTBEHHBIX OPTraHU3AINH, FOPUANUYECKUX U (PU3HUECKUX JIUI] TI0O 00ECTIEYCHHUIO
HKOJIOTMYECKOI 0€30MacHOCTH.

Bonpocwl ona camonposepxu

1. Maiite onpeneneHre NOHATUAM «MOHUTOPHHI» U «IKOJIOTMUECKUI MOHUTOPUHTY.

2. Kakme BHIBI 9KOJOTHYECKOrO MOHUTOPHHTA IO NPU3HAKYy OXBaTra TeppUTOpHHA BbI
3Haere?

3. Kakue BHIBI 9KOJIOTHYECKOTO MOHUTOPHHTA IO MECTOPACIIONIOKEHHUIO CTAaHIMH Bbl
3Haere?

4. Ha xakux ypoBHSX o0OecnieunBaeT uH(popMaluein KOCMUYECKU MOHUTOPUHT?

5. Kakue cranuuu HaOMIOI€HUS CYILIECTBYIOT B HA36MHOM MOHUTOpPUHTE?

6. Uro mpencraBmsier co0oif  TimoOambHAs — CUCTEeMa  MOHUTOPHHTA  OKpYyKa-
toteit cpeast (ICMOC)?

7. Kaxoss! nean '[CMOC?

8. Ilepeuncnute Tpu OCHOBHBIX HampasieHus aestensHoctd [[CMOC.

9. Uro mpencraBnser coboii  EnunHas  rocynapcTBeHHas — CUCTeMa  JKOJIOTH-
yeckoro MoHuTopuHra (EI'COM) PO?

10. Kaxossl 3anaun ETCOM?

11. Tlepeuncnute 00bexTsl ETCOM.

12. Tlepeuncnute cyobpexTsl EI'COM.
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13. [aiiTe onpeneneHne MOHIATHIO «IKOJIOTHUECKas 0€301acCHOCThY.
14. Yto sBnseTcss e€OMHBIM  KPUTEPUEM  OIICHKM  JKOJOTHYecKod  OezomacHo-
CTU MPUPOJHON U UCKYCCTBEHHOU KOCUCTEM?

15. Tlepeuncnute 00BEKTHI IKOJIOTHUECKONU OE30MACHOCTH.
16. Kakum 006pazoM OIIEHUBACTCS KAYECTBO OKPYKAIOIICH CpeIbl?
17. Kakue HopMaTuBbI KauecTBa OKpYykarolien cpespl Bol 3HaeTe?

2.3 OyeHka 803delicmausl Ha oKpyxcaioujyio cpedy (OBOC)

CamocrosTenpHas padoTa 00ydaromerocs: MpeAnoiaraeT u3y4eHnue TeMbl 10 CIeTyIOIUM
pazzenaM: MaciTabbl AHTPOIOI€HHOTO BO3JEHCTBUS HA TMPUPOJHBIE HKOCHCTEMBI, BHUJIbI
3arpsA3HEeHUH, KIacCU(pUKAIIMK 3arpsI3HEHUN, BUABI UX BO3JICHCTBHUSA, SIKOJOTHYECKAs HKCIEPTH3a
Y DKOJIOTUYECKUI ay/IuT.

BoszneiictBue Ha okpyxkaroiryto cpeny (OC) - eqnHOBpEMEHHBIN W MIEPHOIUICCKUNA aKT
T1M00 TOCTOSHHBIA MPOLECC MPUBHECEHUS W/WIM U3BITUS JI000W MaTepuaabHOW CcyOCTaHIIUU
WJIM HEPTUHU 110 OTHOLIEHUIO K OKpY Kalollel cpejie, MPUBOIALINN K U3MEHEHUIO €€ COCTOSIHUS.
3arpsi3HEHUE - 3TO BHECEHUE B Ty WJIM MHYIO 3KOJIOTMYECKYK) CHUCTEMY HE CBOMCTBEHHBIX €M
KHUBBIX MM HEXHUBBIX KOMIOHEHTOB, (PU3NYECKUX WU CTPYKTYPHBIX H3MEHEHUH, HapyIIAIOIIHX
WIM TPEPHIBAIOIIUX MPOLIECCHl KPYrOBOPOTA, MOTOKU SHEPTUU C HEMPEMEHHBIM CIIEJCTBHUEM B
BUJIC CHIDKEHUS MPOTYKTHUBHOCTH JAHHOW SKOCHCTEMBI. Pa3znnyaror xumuueckue, (Gpu3ndecKkue,
OMOLIEHOTUYECKUE, CTAllMANbHO-AECTPYKIIMOHHBIE 3arps3HeHus. OHM MOTYT OKa3bIBaTh
TOKCHUYECKOE, aJUIEPrUuecKoe, MyTareHHOEe, TepaTOreHHOe, KaHIIEPOTeHHOe U JAp. BO3JEHCTBUE
HAa JKUBBIE OPTaHU3MBI.

Hsmenenune OC - sTo mepemeHa (oOpaTtmMmasi WM HeoOpaTuMmasi) CBOMCTB (KauecTBa)
CpenooOpa3yromuX KOMIIOHEHTOB H/MIIM WX COYETaHUH W COOTHOIIGHHWH B pe3ylbTaTe
OKa3bIBaeMbIX Ha HUX BoznencTBuil. [locnencTeus uamenenus OC - oco3HaBaeMble CyObEKTaMu
(OTAENBHBIMH JIFOJIbMH, OINpPEAEICHHBIMU COLHMAIBHBIMU TPYHNIaMH WA MPOodhecCHOHAIbHBIMU
coobmectBamu) uamenenus OC, mpoucuienme Wik MOTYIIUE MPOU30UTH MO/ BO3ACHCTBHEM
XO3SICTBEHHON W/MIM WHOU JEATENIbHOCTU U MPUBOJALINE K YXYAIICHHUIO 310pPOBbs M YCIOBUH
JKU3HEJEATENIbHOCTH JIIO/Ied B HacTosieM uiau OynymieM. Bo3zgeiicTBue o3HadaeT pe3ynbrar
pearn3aluy HaMe4aeMoU JEATEIIbHOCTH, C OHON CTOPOHBI, U €r0 €CTECTBEHHBIE CIEICTBUS - C
apyroi. I Tto m gapyroe KoOHUEHTpupyercs BHYTpu oObekTa. [lociencTBusi HacTymaroT 3a
paMKaMu 00BEKTa, B CPEJIE €ro CYIIECTBOBAHUS.

Ilene mpoenenuss OBOC cocTOUT B NOATOTOBKE HKOJOTMYECKH 00eCreueHHBIX
XO3SIMCTBEHHBIX M MHBIX perieHuil. OcHoBHble nmpuHLUIBI nposeneHuss OBOC: 1) coyuactus
OOLIECTBEHHOCTH; 2) OTKPBITOCTH 3KOJOTMYecKOoW HHGpopManuu; 3) yOpexaeHus - MpoLecc
OBOC nomkeH NMpOBOJIUTHCS HauyuHas C paHHMX CTaJuil MOATOTOBKU PELICHUH MO OOBEKTY
BILJIOTh J10 UX MPUHATHUSA; 4) alIbTEPHATUBHOCTU U BApUAHTHOCTH; 5) MHTErpalvy, YTO O3HAYaEeT,
4TO BCE aCMEKThl OCYIIECTBICHUS HaMeyaeMoil NesTeNbHOCTH (COLUaIbHBbIE, SKOHOMUYECKHE,
MeANKO-Onosorndeckue, aeMorpadudeckiue, TEXHOJIOIMYECKHEe, TEXHUYECKHE, IMPUPOIHO-
KIIMMaTHYECKHE,  HPABCTBEHHbBIE,  INPUPOAOOXPAHHBIE,  HMH)KEHEPHbIE,  APXUTEKTYPHO-
TJIAHUPOBOYHBIE U JIP.) TOJDKHBI pACCMAaTPUBATHCS BO B3aUMOCBSI3U; 6) pa3yMHOU JI€Taln3aIlig;
7) mocnenoBarenbHOCTH JedcTBU -Tipu npoBeneHnn OBOC nomkHa CTPOro BBINOIHSTHCS
MOCIIE0BATENbHOCTh AEUCTBUM B OCYIIIECTBIEHUH 3TAINOB, MPOLIEYp U ONEparyii.

OKojoruyeckas OSKCIEPTH3a - YCTAHOBJIEHHME COOTBETCTBUS JOKYMEHTOB U (WMJIN)
JIOKYMEHTAIlMKA, OOOCHOBBIBAIONIMX HaMEUaeMyl0 B CBS3M C peaju3ainuel oO0beKTa
DKOJIOTMUECKON OKCIEPTU3bl XO3AWCTBEHHYI0 W MHYIO JI€ATEIbHOCTh, SKOJOTHUYECKUM
TpeOOBaHUSAM, YCTAHOBJICHHBIM TEXHHUUYECKUMHU perjlaMeHTaMH U 3aKOHOJATEeIbCTBOM B 00J1acTH
OXpaHbl OKpYXKAalOUIeW Cpelpl, B LENIX NPEAOTBpAILEHUS HETaTUBHOIO BO3ACUCTBUS TaKOU
JEeSTeIbHOCTH Ha OKpy’Karolryio cpeny. Cpok MpoBeIeHHUsl ToCylIapCTBEHHOW 3KOJIOTHMYEcKOM
AKCIEPTU3BI COCTABIISAET:
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1. nys mpocThix 00BEKTOB - 10 30 nHENH;

2. 00BEKTOB CpeJIHEH CI0KHOCTH - 10 60 qHEH;

3. cnmokHbIX  00bekTOB - 120 pmHeir. Cpok  TOpOBENEHHUS  TOCYIapCTBEHHOMN
HKOJOTMYECKOM OSKCHEepTHU3bl MOXKET ObITh MpOAJEH, HO HE [JOJDKEH MPEeBbIIIATh
IISCTH MECSIIEB IS CIIOXKHBIX 00BEKTOB.

DKOJIOTHYECKUH ayJUT - HE3aBUCUMAs OIICHKA COOJI0IEHUS CyOBEKTOM X035HCTBEHHON U
WHOH JIESITEIIBHOCTH HOPMAaTUBHO-TIPABOBBIX TpeOoBaHui B obnactu oxpanbl OC M MOATOTOBKA
peKOMEHIaIMii B 00JacTH AIKOJOTHYECKON nesaTenbHOCTH. CyYIIECTBYIOT CICIYIOIINE BHIBI
9KOJIOTUYECKOTO ayAuTa:

- OIpeJeseHue COOTBETCTBHS cyOBbekTa XO3SICTBEHHOM JIeITeIIbHOCTH
MIPUPOIOOXPAHHBIM TPEOOBAHUSIM;

- omeHka 3((HEKTUBHOCTH CUCTEMBI SKOJIOTUUECKOT0 MCHEDKMEHTA,

- OIICHKa SKOJIOTMYECKOW O€30IacHOCTH HCIIOJIB3YEeMOTO CHIPhs, O00OpYyJOBaHUS,
TEXHOJIOTHi;

- OIIEHKa DKOHOMHUYECKOT0 yIIepoa OT 3arps3HEeHHUS;

- OIICHKA OMacCHOCTHU OTXOJIOB;

- OIpeCNICHHE PalliOHATBHOCTH IPUPOIONIOJIb30BAaHUS HA KOHKPETHON TEPPUTOPHH;

OLICHKA 3HEPronoTpedIeHUs U MPEAJI0KEHUE IYTEH O €ro CHIXKEHUIO.

Bonpocul u 3a0auu ona camonposepku

1. Jlaiite  ompenencHuE TOHATHSIM  «BO3JCHCTBHE Ha  OKPYXKAIOIIYIO  Cpeay»,
«u3menenne OCy, «nocaenctBus usMeHeHus OCy.
[aiite onpeneneHue NOHATUIO «3arpsI3HEHUE.
[TpuBenure uzBectHpie Bam kitaccugukanum 3arpsi3HeHU.
Onwumure MacmTaObl HETIHOTO 3arpsi3HeHnst MUPOBOTO OKeaHa.
Onwumure MacTaObl 3arps3HEHUS TTOYB MECTHITHAMH.
Onummre MacITadbl 3arpsiI3HEHUS TIOYB TSHKEJIBIMU METaJlJIaMU.
Jaiite onpenenenne NOHATHIO «OLleHKa Bo3ieHcTBUS Ha OC».
Kakosa neas OBOC?
. Ilepeunicnute ocHoBHBIE TpuHLIMIIEI TpoBeaeHus OBOC.
10 JaiiTe onpenenenre NOHATHIO «IKOJIOTHYECKasi IKCIIEPTH3a».
11. Kakoii  QenepaiibHbII  3aKOH  pPErJIAMEHTUPYET  IPOBEIEHUE  DKOJOTH4e-
CKOM 3KCIIEPTU3HI?
12. KakoBbI CpOKH MTPOBEACHUS IKOJIOTHUECKON IKCTIEPTH3BI?
13. TlepeuncnuTe MPUHIUIIBI YKOJIOTHUECKONW IKCTIEPTH3HI.
14. [laiiTe onpeneneHne MOHITHIO «9KOJOTHUECKUHN ayTuT».
15. IlepeuncauTe BUABI IKOJIOTUYECKOTO aAYAUTA.

©COoNoOR LN

2.4 IKoHOMUYecKue MeXaHU3Mbl NPUPOIOOXPAHHOU
desmesibHOCMU npednpusamuii

CamocrosiTenibHass paboTa CTyJAEHTA COCTOMT B H3YYCHHH IIPAaBOBOM  OCHOBBI
DKOHOMHYECKMX MEXAaHU3MOB MPUPOJOOXPAHHOW MJEATEIBHOCTH MNPEANPUITHN, CTPYKTYPBI
mJIaTeXXe B 0071aCTH MPUPOIOTIONIH30BAHUS U OXPaHbl OKPYIKAIOMIEH CPEJIbl.

[Tpuammner  pa3paboTku  AGGEKTUBHONW  KOHIENIMH IKOHOMHUYECKOTO MeXaHH3Ma
MIPUPOJONOIB30BAHUS CIEIYIOLIHE.

1. DddexTtuBHAsS KOHIEHIMS paAlMOHATU3AIUN TPUPOJIONOIB30BAHUS M OXPaHBI
OKpYKarolle cpeabl U COOTBETCTBYIONIMN YKOHOMUYECKUNA MEXaHU3M MPUPOIOINOIb30BAHUS B
CEKTOpax/KOMIUIEKCaxX MOTYT OBITh pa3paboTaHbl M PealM30BaHbI TOJBKO TOCTE pa3paboTKu
KOHIICTIIINH PAa3BUTHUSI CAMUX CEKTOPOB/KOMITJIEKCOB U BCE SKOHOMHKH B IIEJIOM.
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2. DKOHOMHYECKHUH MEXaHW3M MPHUPOIONOIL30BaHUs JOKEH OBITh OpPraHUYECKOM
YaCThlO «IJI00AJBHOT0» 3KOHOMUYECKOIO MEXaHU3Ma, OH HE MOXeT OBITh JIOKaJbHBIM U
OXBAaTbIBaTh TOJIBKO IPUPOJOIKCILUIYATUPYIOIINE KOMIUIEKCHI M OTpaciu. J[aHHBI MeXaHW3M
JIOJDKEH OBITH COTJIACOBAH C JIPYTMMHU SKOHOMHMYECKMMH MEXaHU3MaMH, JICHCTBYIOIIUMH Ha
nocienyommx  (mocne  «IpUPOIHBIX»)  dTamax  NPUPOAHO-NIPOJYKTOBOW  BEPTUKAIH,
COCIUHAIOLICH NEPBUYHbIC NPUPOIHBIE PECYPCHl C KOHEUHOW mpoaykuuen. Tem cambiM
9KOHOMHYECKUH MEXaHHW3M HIPUPOIONOIb30BAHUSA (B Y3KOM CMBICIE) JIOJDKEH CTAaTh 4YacTbiO
o0IIero MEeXaHW3Ma, pPEeryIHpYIoIero (YHKIHOHUPOBAHHE OTACIBHBIX IPOU3BOJACTB B
IPUPOJHO-NIPOTYKTOBON BEPTUKAIH, U ObITh OPMEHTUPOBAHHBIM HAa KOHEYHbIC PE3YJIbTATHI.

3. DKOHOMHUYECKUH MEXaHU3M IPUPOJIONOIb30BaHUS B CEKTOPAX/KOMILJIEKCAX JOJDKEH
(GopMHpOBATECS HA MEXKCEKTOPAIbHOM, MEXOTpPAcieBOM M MEXPETHOHAIBbHOM OCHOBE. DTOT
IPUHLMAII MOYXHO IPOMWJUIIOCTPUPOBATH Ha NPUMEPE B3aMMO3aBHUCHMOIO XapaKTepa pPa3BUTHS
arpoNpOMBIIUIEHHOTO W TOIUIMBHO-D)HEPre€THYECKOTO KOMILIEKCOB IIPH  AJIbTEPHATUBHBIX
BapHUaHTaX PEIICHUs HKOJOTHYECKUX MpobieM. B 3Tux ciydasx 3ppeKTHBHBIN SKOHOMHYECKUI
MEXaHU3M [PUPOIONOIb30BaHUS MOXKET OBITh CO3[1aH TOJBKO HA OCHOBE KOMIIJIEKCHOI'O
MOJIX0/1a.

CymectByeT Tpu  TUNA  HKOHOMHUYECKHMX  MEXAaHU3MOB  IPHUPOJIOINOIB30BAHUS:
KOMICHCUPYIOIIMM  (MSATKMM, [AaCCUBHBIM)  MEXaHU3M; CTUMYJIUPYIOUIUH;  KECTKHUM
(«nomasnstonuii»). Ilpu n3ydeHnn TemMbl HEOOXOMMO YMETh 0XapaKTepU30BATh KaXIbIH.

@3 "O6 oxpane oxpyxaromieir cpeas”" ot 10.01.2002 N 7-®3 pernameHTHUPYET METObI
3KOHOMMUEeCKOro perynupoBanus B OOC, miaTy 3a HETaTUBHOE BO3JECICTBUE Ha OKPYKAIOLIYIO
cpeny, MPEANPUHUMATENIBCKYIO JEATEIbHOCTh, ocymiecTBiIsieMyto B 1emsix OOC, 3arparuBaer
BOIIPOCBHI DKOJIOTMYECKOTO CTPaxOBaHUs, a TaKKE Ha3blBACT BUIbl OTBETCTBEHHOCTH 3a
HapyIICHHE 3aKOHOAATENIbCTBA B OOJACTH OXPaHbl OKPYXKAIOMIEW Cpeabl W IPOBO3IJIAIIACT
00513aHHOCTH MOJIHOTO BO3MEIIIEHUS Bpeaa OKPYKarollel cpene.

VYiiep6, HaHOCUMBIM BCIEJICTBUE 3arpsi3HEHUS TNPUPOIAHON Cpenbl - 3TO (PaKTUUYECKOE
IIPOSIBJIEHUE IOTEPh: DSKOJIOIMYECKHUX, COLMAIBHBIX, JKOHOMHUYECKHX. Pasznuyaror npsaMon
yimep0, T.e. ymepd BCIEACTBHE HEMOCPEICTBEHHOTO YXYIIIEHUS 370pPOBbSI M YCIOBHUH
KHU3HEIeATEIbHOCTH YEeJIOBEKa; U - KOCBEHHBIN yl1epo - yiiep0, Kak co3/laHue MPEAIOChIIOK IS
YXYALIEHUS KU3ZHEJCATEIbHOCTH 4YEJIOBEKa WM HE3aMETHOIO0 BO BPEMEHHU M NPOCTPAHCTBE
BO3JCHCTBUS Ha IOTCHLUMAIbHBIE BO3MOXKHOCTU IPUPOAHOM COCTABIIAIOIIEH B CHUCTEME
«00111eCTBO - IPUPOJIHAS CPEAN.

VYmep0d MOXHO TMpenCcTaBUTh Takke B BHJE OTPULATEIBHOIO OOIIECTBEHHOTO
noTpedieHus, T.€. 3aTpaT Ha JIMKBU/ALMIO HETaTUBHOI'O BO3JCHCTBHUS HAa OKPYXKAIOIIYIO CPELy.
VYiepO MoxeT ObIThb NMPEACTABICH B PA3JIMYHBIX BPEMEHHBIX WHTEpBAlax: OJAHOMOMEHTHBIN
(aBapusi), mepMaHEHTHBIN (3PO3Hs, 3aCOPEHHE MTOUB), JIATEHTHBIN (TPOSIBISIETCSI CO BPEMEHEM )

VYHuBepcanTbHONW €AMHOM €IWHUIIBI HW3MEpeHus yiepda HE CyIeCcTBYeT, T.K.
paccmaTpuBaeTcsl BO3ACHCTBHE Ha YETIOBEKA Ha Pa3HbBIX YPOBHSX.

Benuunna ymiep6a MOKET ONpenensTbcss B COOTBETCTBUU C Pa3HBIMM METOJIMKAMH. 3a
OCHOBY OINpEJENIeHUs 3KOHOMHUYecKoro yimepba Oepercsi «BpemeHHas TumoBas MeTOAMKA
ONpeNeNieHus  DKOHOMMYECKOW  3((EKTUBHOCTH  OCYIIECTBICHHUS  MPHUPOJOOXPAHHBIX
MEPONPUITHA M OLEHKH SKOHOMMYECKOTO YyiepOa, MPUYMHSAEMOr0 HApOJHOMY XO3AHCTBY
3arps3HEHUEM OKpYXKaroleil cpenbl», pazpadoranHas B 1986r.

Bonpocwi u 3a0auu ons camonpoeepku

1. [laiite onpenesneHue TEPMUHY «IKOHOMHUKA MPUPOIOTIOIb30BAHUS.

2. Ilepeunciute  OpUHOWATBL  Pa3paboTKH  d(D(EKTHBHOW  KOHIEMIUM  JKOHO-
MHUYECKOT0 MEXaHU3Ma IPUPOI0NO0Ib30BaHUS.

3. OnuumTe CyTh KOMIIEHCHPYIOLIET0 MEXaHW3Ma PUPOA0NOIb30BAHUS.

4. OnuumTe CyTh CTUMYJIUPYIOIIEro MeXaHH3Ma IIPUPOIOTIONIb30BAHMS.

5. Onumure CyTh KECTKOTO0 MEXaHU3Ma IPUPOIOTOIb30BaAHUS.
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6. KakoBbl MeToabl 3KOHOMHYECKOTro peryiaupoBanus B oxpane OC cormacao @3 «O6
OXpaHe OKPYXKAIoIIeH cpeab»?

7. Kakue Buasl HeratuBHOro so3aercteusa Ha OC sBIgroTCs IaTHLIMU corjiacHo @3 «O0
OXpaHe OKPYKaloIlel cpeani»?

8. Kakue BUIBI OTBETCTBEHHOCTH 32 HApYIIEHUE 3aKOHOJATEIhCTBA B OOJACTH OXPaHBI
OC cymecTByroT?

9. KakoBo makcuMmanbHOE Hakazanue cormacHo YK P® 3a 3arpsisHeHue
BoA?

10. JlaiiTe onpenencHue MOHATHIO «yiiepo OCy.

11. Kakum 06pazoM MOXKHO paccuuTaTh yIiepO oKpyskaromei cpene?

12. KakoBbI BpeMEHHbIC HHTEPBAJIBI yiiepoa?

6. Meroanuyeckue PpeKOMEHJANMH 1O TNOJATOTOBKEe 00y4aloumerocs K
NMPOMEKYTOYHOM aTTecTAllUN

Y4eOHBIM IIAHOM M0 JUCHUIUTHHE «JKOJOTHS» MPEeayCMOTpeHa cieayromas ¢dopMma
MIPOMEKYTOUHOM aTTeCTaINH: 3a4eT.

[IpoMexxyTouHasi arrecrauvs  HampaBiI€HAa Ha IPOBEPKY KOHEYHBIX pPE3YJIbTAaTOB
OCBOCHUS AUCIUILTUHBIL.

dopmMa TPOMEKYTOUHOH aTTeCTAllMU «3adeT» MpeArojaraeT yCTaHOBJICHHE (QaKTa
c(OPMUPOBAHHOCTH KOMIIETEHIIMM HA OCHOBAHMM OLIGHKH OCBOGHHUS OO0YyYarolIMMcs
MpPOrpaMMHOTO Marepuajia Mo pe3yjbTaTaM TEKYIIEro KOHTPOJISI JAUCIHHUIUIMHBL (MOAYJsl) B
COOTBETCTBUU C TEXHOJOTHYECKON KapTOH.

Ecnmu oOyuarommiicss HaOpan 3a4eTHOE KOJUYECTBO OalIOB COTJIACHO YCTaHOBJIIEHHOMY
JUana3oHy Mo JUCIUIUIMHE, TO OH CYUTACTCS aTTECTOBAaHHBIM.

Takum o00pazoMm, MOArOTOBKA K 3adeTy MPEANoJiaraeT MOATOTOBKY K ayAUTOPHBIM
3aHATUSAM U BHEAYTUTOPHOMY TEKYIEMY KOHTPOIIO BceX Hhopm.
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