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O01IMe moJI0KeHus

Llenp METONUYECKMX MATEPUAIIOB II0 OCBOCHUIO JHMCUMIUIMHBI - OOECIICYHTH
oOydJaronieMycsi ONTUMAJIbHYI0 OPTaHH3aLHUIO IPOIecca HM3Y4YEeHUS IUCIHUIUIMHBL, a TaKxke
BBITIOJTHEHUSI Pa3JINUHBIX (POPM CAMOCTOSTEIILHON pabOTHI.

OcBoeHHE IUCHUIUIMHBI OCYIIECTBISCTCS HAa AyAWTOPHBIX 3aHATUSAX M B IIpoIecce
caMoCTOsITeNIbHOW paboThl o0ywaromuxcsa. OCHOBHBIMH BHJAMH ayJIUTOPHOH pPabOTHI IO
JTMCUUIUIMHE SIBISIOTCS 3aHATHSA JIGKHMOHHOTO M CeMUHapcKoro tuma. KoHKpeTHbie (OpMEI
ayUTOPHOW PAOOTHl OOYYAIOMIMXCS TMPEACTABICHB B Y4eOHOM IUIaHE 0Opa3oBaTEIBHON
IpOrpaMMbI U B pabOYHX MporpaMMax JAUCIHUILIHH.

H3ydyeHne pexkoMeHayeTcss HayaTh C O3HAKOMICHHS C pabodedl mporpammoit
JMCIUIUINHEL (MOZYJIs), €€ CTPYKTYPO U coziepanneM, OHIOM OLIEHOYHBIX CPE/CTB.

Pabotas ¢ paboyeii mporpamMmoii, He00X0AUMO 0OpPaTUTh BHUMAHUE HA CIEAYIONIEe:

- HEKOTOpbIe pa3fenbl WM TEeMbl AWCHUIUIMHBL HE pa30OMpaloTcsl Ha JIEKIUAX, a
BBIHOCSAITCS HA CaMOCTOSTENIBHOE HM3YYCHHE MO PEKOMEHAYeMOMY IIEPEYHIO OCHOBHOH U
JIONOJTHUTEIILHOM JITepaTyphl M y4eOHO-METOIUYECKIM pa3padoTKaMm;

- YCBOGHHE TEOPETUYECKUX IIOJIOKEHHUH, METOAUK, PACUCTHBIX (OPMYJ, BXOISIIMX B
CaMOCTOATENIFHO ~ W3y4aeMble  TeMbl  JUCHMIUIMHBL,  HEOOXOAMMO  CaMOCTOSTEIBHO
KOHTPOJIUPOBATH C IOMOIIIBIO BOIIPOCOB JIJIsl CAMOKOHTPOJIS;

- CO/IEp)KaHUE TEeM, BBIHECCHHBIX Ha CaMOCTOATENIFHOE H3y4YeHHE, B 00s3aTeIbHOM
HOPSIIKE BXOJUT COCTaBHOM YAaCThIO B TEMbl TEKYHIETO KOHTPOJSI M MPOMEXKYTOUHON
aTTeCTaIHH.

Kaxnass pabouas mporpamMma 10 JUCHHUIUIMHE COHNPOBOXKIAIOTCS METOAMYCCKUMHU
MaTepuallaMH 10 €€ OCBOCHHUIO.

OTtnenpHble y4eOHO-METOAUYECKUE PA3paOOTKH MO JUCHUILIMHE y4eOHblEe MOCOOUs WU
KOHCIEKTHI JICKIIMH, METOAMYECKAE PEKOMEHJAIMK IO BBIOJHEHHIO JJAOOPAaTOPHBIX PadoOT U
pelIeHuo 3a1a4 U T.1. pazmenensl B OMMOC MAY.

OOyyarommmMcsi peKOMEHIyeTcs TOIyduTh B OnOnmmoreke MAY y4eOHYyIO nuTeparypy,
HEOOXO0MMYIO JIJIsl pabOThI HA BCEX BUJIAX ayJAMTOPHBIX 3aHSATHIA, a TAKXKE JIJIsl CAMOCTOSITEIIbHON
PabOTHI 110 U3YYSHHIO AUCIHUILIHHBL

Buybl yueOHO# pabOThI, CPOKM UX BBINOJHEHHUS, 3aIJIAHUPOBAHHBIC TIO JUCIUILIHHE, a
TaK)K€ CHUCTEMa OICHWBAHHS pE3yIbTaToOB, 3a(UKCHPOBAHBI B TEXHOJOTHMYECKOH KapTe
JIMCITUTLTHHBI:

Ta6auna 1 -TexHonornyeckasi KapTa TeKyIero KOHTPOJISA M IPOMEKYTOYHOH aTTecTalluM
N0 THCHUTLIINHE «JKOJIOrUs» (IPOMEKYTOUHAS ATTECTAIUS - 3a4eT) ouHasi popma

3a4eTHOE KOJIHYECTBO I'padux
Ne KoHTpoJibHbIE TOUKH 0a/1110B NMPOXO0KAEHUSs
min | max (Hexesm cravm)

Texkymmii KOHTPOJIb

1. | Hocemenue u paGota Ha nekuumsx (6 nekimit) | 6 | 18 | Tlo pacnicanuio

Her nocemenuii — 0 0amnoB, kaxkaas Jekmus — 3 6ajia

2. | IlpakTndeckue 3aHATHS/CeMUHAPHI | 48 | 66 | Tlo pacnincanuio

6au10B. BeimosnHeHue 3 1 MeHee MpakTHYecKux padboT — 0 6auios.

3. | KonrposnbHas pabota | 6 | 16 | 14 menens

BrImoiHeHE KOHTPOJTLHOM PabOTHI Ha «YIOBJICTBOPUTEIILHO» - 6 OaIT0B, Ha «Xxopomoy - 11
0aJuIoB, HA «OTIUYHO» - 16 GayIoB.

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

Beinonnenue 6 npakTuueckux padboT B CpoK - 66 OanioB; BeIONHEHHE 6 MPaKTUYECKUX padoT
He B cpok- 48 Oamo. Kaxmas mpakTudeckas padora B cpok — 11 GamioB, He B cpok — 8




IIpomexyTouyHas aTTecTALMSA «3a4eT»

Ecnu oby4aromuiicss Habpan 3a4eTHOE KOJTUYECTBO OAJUIOB COTIACHO YCTAHOBJICHHOMY JTUANA30HY 10
JUCLUIUIMHE, TO OH CUMUTAETCS aTTECTOBAHHBIM

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

Tadauna 2 -TexHoornyeckasi KapTa TeKylero KOHTPOJIA U MPOMeKYTOYHOM aTTecTaluu
10 AMCHUIIMHE «IKOJOTUS» (IPOMEKYTOUHAS ATTeCTALMS - 3a4eT) 04HO-3a04Hast popma

3a4eTHOE KOJIHYECTBO I'padux
Ne KoHTposbHBbIE TOUKH 0aJ1J10B MPOXOKIEHUsI
min \ max (HexeaH cravm)
Texyumii KOHTPOJIb
1. | Hocemenue u pa6ora na nekuusx (3 nexui) | 6 | 18 | Tlo pacniucanuio
Hert nmocemenunii — 0 0a)u1oB, Kaskaas JeKnus — 6 0aaios
2. | IlpakTuyeckue 3aHATHS/CEMUHAPBI | 48 | 66 | Tlo pacnucanuio
Brimonaenue 3 nmpaktudeckux paboT B CPOK - 66 OaTOB; BHIMOJHEHHE 3 TPAKTUICCKUX PadboT
He B cpok- 48 GamwmoB. Kaxknmas mpaktudeckas pabora B cpok — 22 Oamia, HE B Cpok — 16
O6ayutoB. BeimosHeHne 3 U MeHee MPaKTHYECKUX padboT — 0 6aioB.
3. | KonrposnbHas pabora | 6 | 16 | 14 menens

BeinosHeHre KOHTPOJILHOW pabOThI HA «YIOBICTBOPUTEIBHOY - 6 OaJIOB, Ha «xopommoy - 11
0aJIoB, HA «OTVIMYHO» - 16 OaiuIoB.

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

HpOME)KyTO‘lHaﬂ aTrrecTanmsd «3avdem»

Ecnu oOyuaronuiics Habpall 3a4eTHOE KOJIMYECTBO OAJIJIOB COTJIACHO YCTAaHOBJICHHOMY JIMANa30Hy 110
JUCITUIIMHE, TO OH CUUTAETCS ATTECTOBAHHBIM

| MTOTOBBIE BAJUIBI IO AUCHMUILIMHE | min—-60 | max-100 |

Pa6ota mo N3YUYCHUIO NUCHUIUIMHBI JOJIKHA HOCHUTH CHUCTEMaTHYECKUI XapaKkTep. Z[J'IH

YCIICHIHOTO YCBOCHUSA TCOPECTUUCCKOTO MaTC€pualia mo npej:[naraeMoﬁ JUCIHHUITIIINHE HCO6XOI[I/IMO
pPeryjidpHO IMoOcCClIaThb JICKIIMHW, aKTUBHO pa6OTaTL Ha y‘{e6HBIX 3aHATHUAX, BBIIIOJHATDH
IMUCBbMCHHBIC pa6OTBI o 3aJJaHUI0 MOpenoJaBaTciid, ICPCUYHUTHIBATH J'IGKHI/IOHHI)II\/'I Marcpuall,
S3HAYUTCIIbHOC BHUMAHUC YACIIATE CAMOCTOATCIIBHOMY U3YUCHUTO JUCHUIIJINHBI.

BaxxapIM YCIOBHUEM YCIICHIHOI'O OCBOCHUSA JUCHHUINIIMHBI ABJIACTCA CO3AaHUC CaMUM

0o0y4JaromuMCsl CHCTEMBbI TPABUJIBLHOW OpraHM3alli TPyAd, MO3BOJIAIONICH paclpeneanTh
y4eOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C KaJICHJAPHBIM YYEOHBIM IpaPUKOM.

1. MeToauueckue PE€KOMEHIAUH ITPH paﬁoTe Ha 3AaHATUAX JICKIITMOHHOI'0 THIIA

K 3amsgarusm JICKHHMOHHOI'0 THIIA OTHOCATCA JICKOMM W HWHBIC y‘-Ie6HBI€ 3aHsATHA,

npeaycMaTpuBarollye NpeuMyIIEeCTBEHHYIO Nepeiady ydeOHOH HH(POpPMAaLMK MpernojaBaTeseM.

Jlexuus npeacTasisieT co0o0il mocieoBaTeNbHOE U3JI0KEHHE IIpenoaBaTesieM y4eOHOro

MaTepHralia, KakK IpaBUJIIO, TCOPETUUCCKOIO XapaKTepa. HeJ’IL JJCKIIMOHHOI'O 3aHATUA —
opraHu3anusa HeHeHaHpaBHeHHOﬁ IMO3HABaTEIILHOM JCATCIIBHOCTH O6yanOHIHXC5[ 10 OBJIAACHUIO
MporpaMMHbBIM MaTCpruaJIOM yqeGHoﬁ JAUCIUITIIINHBI.

B psape ciaywaeB nekuusi BBINOJHSAET (YHKIMIO OCHOBHOTO HMCTOYHHKA WH(OpMAIWU,

Harpumep, IpU OTCYTCTBUU YU€OHHMKOB U YU€OHBIX MOCOOMI; B ciydae, KOrJa HOBbIE Hay4HbIE
JaHHbIE MO TOM WM MHOW TEeMe HE HalUIM OTPaXeHUs B YUeOHHKAxX; OTIeJbHbIE pa3fieibl U
TEMBI OYEHb CJIOXKHBIE JJIs1 CAMOCTOSTENILHOIO U3yUeHHsI 00yUJaloIUMUCS.

B X04€ MpOBCACHUSA 3aHATHH JICKIIMOHHOI'O THUIIa H606XOJII/IMO BC€CTU KOHCIICKTUPOBAHUEC

H3JIaracMoro mnpenoaaBaTejicM MaTepuaia.




Haunbonee TouHO M mMOAPOOHO B XOJ€ JIEKUMHU 3alKCHIBAIOTCS CIEAYIOLINE ACTEKTHI:
Ha3BaHUE JIEKINHY; [JIaH; UCTOYHUKH MH()OPMAIUK 10 TEME; MOHATHS, ONPEIEICHHs; OCHOBHbBIE
(bOpMyIIbI; CXEMBI; IPUHIUIBI; METO/IbI; 3aKOHBI; THIIOTE3bl; OLIEHKU; BBIBOABI M MPAKTHYECKHE
PEKOMEH ALl N.

KoHcnekr - 3To He TOoYHas 3aluch TEKCTa JIEKLMM, a 3allCh CMbICIA, CYTH y4yeOHOMH
uHpopmauuu. KoHCHeKT numercs Uisl MOCIEAYIOLIEro YTeHHUs W 3TO 3HA4YMT, 4TO (OPMbI
3aMyCH CIEAyeT JeNlaTh TaKUMH, YTOObI MX MOXHO OBLIO JIETKO U OBICTPO MPOYHTATH CIYCTS
HekoTopoe BpeMs. KoHcmekr poimkeH olseryaTb IOHMMaHME M 3allOMUHAHUE Yy4eOHOH
uHpOpMaLUH.

Pexomenayercst 3anaBaTh JIEKTOPY YTOYHSIOIIME BOIPOCHl C LENbIO  YIIIYOJCHUS
TEOPETUYECKUX IOJOKEHUM, pa3pelleHus INPOTUBOPEUYUBBIX cuTyauuid. [Ipm moaroroeke
3aHATUSIM CEMUHApCKOI0 THIA, MOXKHO J0padaThlBaTh CBOM KOHCIEKT JIEKIMH, Jiejas B HEM
COOTBETCTBYIOIIIME 3allUCH M3 HM3yYCHHOH JIHMTEpaTyphl, yKa3aHHOH B paboueil mporpamme
JUCLUIUIAHBI.

Temaruka nexkuuii gaercsa B padboudell mporpaMMe AUCLUILIMHBL.

2. MeToauuecKkue PCKOMEHIAINHA IO TIOATOTOBKE H paﬁoTe Ha NPaAKTHYCCKHX
3AHATHHAX

IIpakTnyeckoe 3anHsitue - HTO0 (Qopma opraHuzauud ydeOHOro mpoiliecca,
IIpEeJIIIoJIaratoiias BHIIOJHEHUE CTYI€HTaMU 10 3aJIaHUI0 U T0J] PyKOBOJCTBOM IPEIOIaBaTENs
OJIHOM WM HECKOJIbKMX TNpakTHUYecKux paboT. M ecnm Ha JEKUUHM OCHOBHOE BHHMAaHHE
CTYJEHTOB COCPEIOTOYMBAECTCS HA Pa3bsICHEHUH TEOPUH KOHKPETHOW y4eOHOUN JUCHMILIUHBIL, TO
MPAKTUYECKHUE 3aHATUSA CIYXaT JUisi 0Oy4eHHs MeToJaM ee MpuMeHeHUs. [J1aBHOW HX IeNbIo
SBIISIETCS YCBOGHHE METOJA HWCIOJIb30BAHUS TEOPHUHU, MPHUOOPETEHHE NMPAKTUYECKUX YMEHHH,
HEOOXOUMBIX JJISl U3YUEHUS TOCTIEAYIONINX UCIUILTUH.

[loAroTroBKy K NMpakTUYECKOMY 3aHSTHIO Jy4llle HAUMHATh cpa3y e IHocie JIEKLUUU I10
JaHHOW TeMe WM KOHCYJIbTallMu mpenoaaBarens. HeoOxomumo mnonoOparh JuTeparypy,
KOTOpasi peKOMEHI0BaHa JjIsl TOArOTOBKU K 3aHATHIO U IPOCMOTPETH ee. JIto0as TeopeTndeckas
npobiieMa J0KHA OBITh OCMBICIIEHA CTYJIEHTOM C TOUKH 3PEHHUS €€ CBS3H C PealbHOM JKU3HBIO U
BO3MO>KHOCTBIO PeaM3alluy Ha IPaKTUKE.

Heab0 mMpakTHYeCKUX 3aHATHH SABJSIETCH 3aKPEIJICHUE TEOPETUUECKUX 3HAHWM U
HABBIKOB CAaMOCTOSITEIbHOM paboThl, MOJIyYEHHBIX B Ipolecce OOyueHuss IO JIaHHOU
JUCLHUILIINHE.

3agauu MpPaKTHYeCKUX 3aHATHIA:

1. BeipaboTaTh HaBBIKH 0 MPAKTUYECKOMY HCIOJIH30BAHUIO 3HAHUN B OOJIACTH OXPaHBI
TpyZa.

2. Pa3BUTh Yy CTYyIEGHTOB HAaBBIKM CaMOCTOSITENIbHON paboThl C  Yy4eOHUKOM,
3aKOHOJATEeIbHBIMHU, II0JI3AKOHHBIMU U HOPMaTUBHBIMH aKTaMU, yMEHHE padOTaTh B KOMaH/E.

INPAKTUYECKOE 3AHATHUE Nel
«Tpoduueckas CTpyKTypa 3KOCUCTEM»
MeToanyeckue yKasaHus

1. BcraBbTe B TEKCT MPOITYIIIEHHBIE CIIOBA!

Coo0I1ecTBO  OPraHU3MOB PA3HBIX BHJIOB, TECHO B3aMMOCBSI3aHHBIX MEXIy c000H
HaCeJNIAIIKX 0oJiee WM MEHee OJHOPOHBIA Y4acTOK, Ha3bIBAETCS 1). B ero
COCTaB BXOJST: PACTEHHS, )KUBOTHBIE, 2), 3). CoBOKYITHOCTH
OpTraHW3MOB M KOMIIOHEHTOB HEXHBOW MPUPOJBI, O0OBEAMHEHHBIX KPYrOBOPOTOM BEIIECTB M
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IIOTOKOM DHEPIMM B E€IUHBIM IPUPOIHBIM KOMIUIEKC, Ha3bIBACTCS 4) wnm

).

2. 3amoyIHUTEe TPONYCKH Ha3BaHUSAMHU (YHKIHOHAIBHBIX TPYII 3KOCHUCTEMBl U IAPCTB
JKUBBIX CYIIECTB.
Opranusmel, NOTPeOIIAIONINE OPraHUYECKOE BELIECTBO U MepepadaThIBaIOIINE €ro B HOBBIE

(hOpMBI, Ha3BIBAIOTCS 1). Ouu npeacraBieHbl B OCHOBHOM BUJAMU, OTHOCSIIIIUMCS K

2) mupy. Opranusmsl, MOTPEONISIONINE OPraHUYECKOE BEIIECTBO U IMOJHOCTHIO
pasjiararolmupe €ro 0 MHHEPAIbHBIX COCIMHEHUW, Ha3bIBAKOTCS 3). Onm
MPEJICTaBJICHbI BUAAMH, OTHOCAIIIMHUCS K 4). Opranusmbl, KOTOpbIE TOTPEOISAIOT
MUHEPAJIBHBIE COEAMHEHUS W, UCIOJb3YyS BHEUIHIOI SHEPIui0, CUHTE3UPYIOT OpPraHU4ecKHe
BEIIECTBa, Ha3bIBAIOTCA 5). OHu mnpencrTaBieHbl B OCHOBHOM BHUJAMH,
OTHOCSIIIIUMUCS K 6) mupy.

3. Ilogbepure K KakIOMy OpraHu3My Ha puUCyHKe |, K Kakoil (yHKIMOHAIBbHOH rpymre
(MM rpymnam) 5KOCUCTEMbl OH OTHOCHUTCSI.

Pucynok 1
4. TlokaxuTe CTpEeNKaMH THIIEBbIE CBSI3U MEXIy M300paKeHHBIMU Ha PHCYHKE 2 BHIaMHU
KMBOTHBIX U PACTEHHI OMOIIEHO3a TYH/IPBI.
BeimummTe (110 pUCyHKY) BUBI, OTHOCSIIIUECS K:
a) MpOAyLEHTaM
0) KOHCYMEHTaM IepBOro MOpsIIKa
B) KOHCYMEHTaM BTOPOTO MJIA TPETHETO MOPSIIKa



Pucynox
5. BeimumiuTe Ha3BaHUS KUBOTHBIX, KOTOPBIX MOXXHO OTHECTHM K KOHCYMEHTaMm IE€pPBOTO

Hopsijika:

Koposa, neB, am&0a, mayk, BOJIK, 3asil, MBIIIb, 3€JICHBIH Ky3HEUHK, SICTPEO, T'YCh, JIUCHIIA,
IIyKa, aHTUJIONA, TajfoKa, CTElHas yepernaxa, BUHOIPAJHas YIUTKA, AeIb(QHUH, KOJIOPaACKUI
KYK, ObIYMI IIeTIeHb, T'YCEHHIIa KAaIyCTHON OeNsHKH, Oeblii MeIBenb, Imuelia, KPOBOCOCYIIUI
KOMap, CTpPeKo3a, si0JI0HeBast II0JOKOPKa, TiIsl, cepast aKyJa.

6. BcTaBbTe npomyIIeHHBIE CIIOBA.
Psanpl, B KOTOpBIX KaKAbId MNPEABIAYIIMH OPraHU3M CIIY)KMT IHILEH HNOCIEAYIOLIEMY,
Ha3bIBAIOT 1). OTnenbHbIE 3BEHbS LI€TIEH TUTAHUS HAa3bIBAIOT 2).

7. TlokaxxuTe CTpeiaKaMu IMUIIEBBIE CBSI3U MEXAYy M300paK€HHbIMU Ha PUCYHKE 3 BHIaMU
KUBOTHBIX U PACTEHUI OMOIIEHO3a CTEIH.

Boinummure (10 pyUCyHKY) BUJIbI, OTHOCSIIHECS K:

a) mpoayleHTam; 0) KOHCyMEHTaM MEPBOro U BTOPOTo MOpsAKa.
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Pucynok 3

IIPAKTUYECKOE 3AHSTHUE Ne2
«demorpaduueckas cTpykTypa nonymsiuii. OCHOBHbIE 3aKOHOMEPHOCTH POCTa MOITYIISIINI»
MeTtoanyeckue yKasaHus

B xu3HM 1100010 )KUBOTO CYIIECTBA OOJIBIIYIO POJIb HTPAIOT OTHOUICHHUS C IPYTUMHU
NPEJCTaBUTEISIMU COOCTBEHHOTO BUIa. OTHOIICHHSI STH OCYIIECTBIISIOTCS B HONYAAYUSAX.
«[Tomymtocy MO-NaTbIHU — «HAPOA», K B TOYHOM MEPEBOJIE CIOBO «ITOMYJISIU» 03HAYAET
HaceJeHue Buaa Ha Kakoi-mubo tepputopun. [lo onpenenenuto C.C. llIBapua, nonyrayus — 3to
3JIeMEeHTapHasl TPYNIUPOBKA OPTaHU3MOB OINPEAETIEHHOTO BHU/Ia, 00 aroiast BCeMH
HEOOXOAMMBIMH YCIOBHUSIMH TSI TIOJIIEPIKAHUS CBOCH YUCIICHHOCTH HEO003PUMO JITTUTENHHOE
BpEMsI B IIOCTOSTHHO MEHSIOIINXCS YCTIOBHSIX CPEJIbI.

CooTHomeHne 0co0eil pa3HOTro ToJIa WM Pa3HOTO BO3PACTa — TOKA3ATENN CHPYKMYPbl
nonynayuu. CTpyKTypa — 3TO COOTHOIIIEHUE YacTel B 1t000i cucteme. [lomynsiuu MOKHO
CpaBHUBATh U IO PACIIPEICIICHUIO 0CO0EH B IPOCTPAHCTBE, T. €. IO UX MPOCTPAHCTBEHHON
CTPYKTYpe, U 10 APYTUM Ipu3Hakam. Bce 3Tu npusHaku — xonuyecTBeHHbIe. Clie0BaTeNnbHO,
MOMyJIAIUH XapaKTCPU3IYIOTCA MPEKAC BCCTO KOJIUUYCCTBECHHBIMH ITOKA3aTCIISIMU. Bejlf[
HaOII0/IEHUS 32 OTJCIbHBIMU MOMYISAIUIMU, HEOOXOAMMO YMETh YUUTHIBATh U PACCUUTHIBATD,
OLICHUBATH U IMMPOTHO3UPOBATH UX YHUCIICHHOCTD.

Ornucanue MoJIOBOTO M BO3PACTHOTO COCTaBa MOMYJSIUI HA3bIBAIOT demozpadghueti
(«memocy — Hapoj, HaceneHue, «rpad0» — IMHIILY, OMHUCHIBAIO).

AHanu3 BO3pacTHOTO U MOJIOBOTO COCTaBa MOMYJIAINHNA — HE0OX0IMMOE YCIOBUE IS
IMPOrHo3a YMCJICHHOCTU TE€X BUJO0B, KOTOPBIC MBI UCITIOJIB3YEM B ﬂHKOﬁ npupoaec, pasBoJauM HJIH C
KOTOPBIMHU OOpEMCS B CETbCKOM U JIECHOM XO3SUCTBE, B PHIOHOM MPOMBICIIE, B OMOIOTHYECKHIX
TEXHOJIOTHUAX.

AHanu3 BO3pacTHOM CTPYKTYPHI MOMYIISALNNA YeTOBEKa — HACEJIICHUS TOPOJIOB, MIOCENKOB,
JEpPEeBEHb — KpaiiHe HEOOXOAUM, TOTOMY YTO C 3TUM CBSI3aHO TUIAHUPOBAHHUE CTPOUTEIHCTBA
IIKOJI, IETCKUX CaJI0B, OOJIbHMUII, JOMOB JJISl IPECTAPENBIX U IPYIUX COLMATBHBIX YUPEKACHUM,
a TaKKe pacueT pabouyuX MECT U COCTaBJICHHE OOIUX MEePCIIEKTUB Pa3BUTHS TaHHOTO paiioHa.



Konmponvnoe 3adanue
1. HaueptuTe mnHpaMuIbl BO3PACTOB IO MPHUBEACHHBIM HIDKE JaHHBIM. CpaBHHTE
BO3PACTHYIO CTPYKTYPY MOMYJISIINK Tpecku B bapeHiieBom Mope 1o BBUIOBY pbIO B KoHIIE 1950-X
u koH1e 1980-x rr. Cnemnaiite BBIBOJ O COCTOSHUU MONYJISIIMU B TOT U IPYTON MEPHUOJIBI.

Bospact pei6 B roziax VYJI0B TPECKH B MJTH. 9K3EMILISIPOB
50-e romsl 80-e romsl
Or3 106 42 246
Or6 g0 11 179 134
Or 11 no 16 37 1
Ot 16 10 20 2 0
2. Ha ogHoM u3 y4acTKOB pAacTeHHS KOPMOBOTO 3Jlaka — IIOJICBUI[BI TOHKOH —

pacnpeeNsuch M0 BO3PACTHOMY COCTOSIHUIO CIIEAYIOUINM 00pa3oM: MPOPOCTKU —73, MOJIOJIbIE —
9, B3pocible miogoHocsamue — 16, crapsie — 2. Uepes yeThipe rojia BO3paCTHON COCTaB MOJICBUIIBI
Ha 3TOM ke ydacTke Obu1 coorBercTBeHHO 0, 3, 30, 60. HauepTuTe mupaMuibl BO3pacToOB U
czenaiiTe BBIBOJ O TOM, KaK H3MEHMWJIACH TOMYJISALUS 32 3TOT NEPUOA.

3. B mmxHeMm TeueHuun peku JIGHBI cCaMKU OCETpa MPUCTYNAIOT K pa3MHOKeHUIO B 12-14
net nipu cpenneit anuue tena 70 cm. Hambonee crapsie ocobu moxuBaroT a0 50 yer, Bec ux —
okosio 13 kr. Ha peke Anpan camku oceTpa HauMHAKOT MeTath UKpY B 10-12 jer npu cpenHei
mHe tena 58 cm. CambiM crapeiM ocobsm He Oonee 21 ronma. IlpombicioBas mepa, T.e.
MUHUMAaJbHBINA pa3Mep ocoOel, pa3pelieHHbIX K OTJIOBY, cocTaBisieT 62 cMm. Uto mpousoiiaer ¢
QIJTAHCKOM ¥ JICHCKOW MOMYJSIHMSIMH OceTpa uepe3 15 jer, ecau B pe3yiabTaTe MHTEHCHUBHOMN
I00BIYM OYAYT BBUIABIMBATH BCE OCOOM, KPYITHEE STUX Pa3MepoB?

OcCHOBHBIE 3aKOHOMEPHOCTH POCTA NMONYJIALMI
PaccMmoTpuM ocHOBHBIE, HanOoJIee YacTO UCIOIb3yEMbIe 1JIs1 OMUCAHUS POCTA OIS
3aKOHOMEPHOCTH, KAKOBBIMH SIBJISIFOTCSI TUTIEPOOIMUYECKast, SKCIIOHSHIIMANIbHAS, J-00pa3Has 1
JorucTUYecKkas (S-oopasHas).
1. TI'mnepOoamueckmii poct. B 3TOM ciyyae nuHaMuKa MOMYJSLUU ONMCHIBAETCS
YPaBHEHHUEM

dn/dt = an?,
" €TI0 pCHICHUC UMECT BHU/
In=a(t —1), (1)
501040
n=1at —t),

A€ N — YUCICHHOCTh MomyJsnuu,

t* - MOMCHT BPEMCHH, ITPU KOTOPOM YUCIICHHOCTD MOMMYJIAIINU CTAHOBUTCA paBHOﬁ OECKOHEYHO
OOIBIION BEIUYHHE;

a — KOHCTaHTa.

FI/IHep6OHH‘leCKI/II>'I pocCT OIINCBIBACT B3pBIBOHOI[O6HOC YBCJIMYCHUC ‘II/ICHGHHOCTI/’IC
HapojioHacesneHus. [lapameTpsl runepOoInYecKoil KpuBOM U 0COOCHHO MHTEpECHas! BenyuHa t
MOTYT OBITh OIPCACIICHBI C TOMOMIBIO JIMHEMHOTO0 COOTHOIICHUS (1) M0 JaHHBIM O XOJC pOCTa
YU CJICHHOCTHU MOMysIquu METOJJ0OM HAMMCHBIINX KBAAPAaTOB HUJIN I‘pa(bI/IIIGCKI/I.

2. BKCHOHeHHI/IaHLHbIﬁ pocCT. ypaBHeHI/Ie, OIMHUCBIBAKOIIECC H3MCHCHHMC YHMCICHHOCTH
IOMMyJIAlHUH, B 3TOM ClIydac UMECT BUJ

dn/dt =rn,
€ro penecHne
n =n, exp (rn), (2
NI
Inn=Inn,+rt, 3)
310€Ch I - OMOTHYECKUI MOTCHI M AT ITOIYJIAINN, No - HaYaJIbHAsA YUCJICHHOCTE.

I[JISI SKCIIOHCHIIMAJIbHO paCTYI_L[Cﬁ MomyJsanun Ba)XKHOU XapaKTepHCTHKOﬁ ABJISICTCS BPEMA

YABOEHUS €€ YUCICHHOCTH — .
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T=In2/r, 4)

C yuerom (4) BelpakeHHE (2) MPUHUMAET BUJT

n=ne- 2" (5)
rae t/T — yncino yIBoeHU# YUCIEHHOCTH TOMYJISAIUH, TIPOU30IIe/IIIee 3a Bpems t.

[TapameTpsl 3KCIIOHEHUMATIBHOW KPUBOW JIETKO OIPEACIAIOTCS € IOMOIIBIO JUHEHHOTO
cooTHoieHus (3) rpadpuuecky WK ¢ TOMOIIbIO METOAa HAMMEHBIINX KBaIPaToB.

[Ipouecc sKkcITyaTauy SKCIOHEHIIUAIBHO PACTYLIEH NOMYIISILIMKY ONKUCHIBAETCS BBEACHUEM
B ypaBHEHHE POCTa MoKa3ares "mpoMbIcioBoii cMepTHOCcTH" — K,

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

B 3aBHCHMOCTH OT COOTHOILIEHUSI OMOTHUUYECKOI0 MOTEHIMANIa U IPOMBICIIOBOM CMEPTHOCTH
pa3InyaroT TPU OCHOBHBIX PEKMMa SKCIUTyaTallMy MONMYJISALMNA: AAAIINN, CTAlMOHAPHBIA U Ha
YHUUYTOKEHHUE.

3. Poct ¢ orpaHuYeHneM WM j-00pa3Hblii. B 3TOM ciiyuyae ypaBHEHHE, ONMCHIBAIOIICE
pOCT, UMEET CIICTYIOLIMNI BUT

dn/dt=r (K-n), (7
€ro peuieHue
n=K-(K-ng) exp (-1 (t-to)),
rae K — MakcumalibHO BO3MOJKHAsl YUCIEHHOCTh NOMYJIALINH, T.€. EMKOCTb Cpeibl OOUTaHUS.

N3 mnocnegHero BBIPAXKEHMS JIETKO IOJNIYYHMTh CIIEAYIOIIEE JIMHEMHOE PEKYpPPEHTHOE
COOTHOILIEHUE MEXJly COCETHUMU 3HAUEHUSMHU YUCIEHHOCTH HOIMYJIALNU, OTCTOALIUMH APYT OT
Jpyra BO BpeMEHH Ha Benuuuny dt

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

Otcroza JIerko ONpeIeuTh MapaMeTphl j-00pa3HOW KPUBO

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

Takum oOpa3oM, OMOTHYECKHI MOTEHIMAT W €MKOCTh CPeAbl OOMTaHUS sl TOMYJIALUH,
pacTymiel mo TUIy pOCTa C OTPaHUYCHHEM, MOTYT OBITh OINpeAeNeHbl MO JaHHBIM O e&
YHCJIEHHOCTH B CMEXHbIE PABHOOTCTOSIILIKE APYT OT JPYra MOMEHTBI BpEMEHH.

4. Jloructu4eckuii, HiIM S-00pa3HbIid pocT. B 3TOM ciiyyae ypaBHEHHME, ONHCHIBAIOIIEE
poCT, UMEET BUJ

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

W3 mnocnenHero BbIpaK€HUS HAXOAMWTCS aHANOTM4YHOE (8) JMHEWHOE pPEKYpPpEeHTHOE
COOTHOILIEHHE, HO JUIsl BEJIWYHH, OOPATHBIX YMCIEHHOCTSAM MOMYJSALUN B CMEKHbIE MOMEHTBI
BpEMEHU

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

C mnomomipto BelpakeHUst (11) Mo AaHHBIM O YHMCIEHHOCTH TMOMYJISILIMM B CMEXKHBIE
PaBHOOTCTOSIIME MOMEHTHI BPEMEHH MOTYT OBbITh OINpejaeNeHbl €€ OMOTHUECKUH MOTEHIHAl U
€MKOCTb CpeJibl OOUTaHMUSL.

BakHplM BapMaHTOM JIOTMCTMYECKOTO 3aKOHAa pOCTa SBJISETCS TOT, B KOTOPOM SIBHO
YUUTBIBAETCS 3aBUCUMOCTb CKOPOCTH POCTa MOMYJISILUA OT BPEMEHU

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

OreHka mapamMeTpoB JIOTUCTHYECKOTO 3aKOHA B ATOM CIIy4ae MOXKET OBITh OCYIIIECTBJIECHA C
MOMOIIbI0 cooTHOIEHHs Tuma (11) umu apyrum crnennasbHbIM METOIOM.

Jloructuueckas kpuBast Tuna (12) ocoOEHHO XOpPOIIO MPHUroIHA JJsl ONMUCAHUS MPOIIECCOB
X0/1a pOCTa JPEBOCTOEB I10 3aMacy, BBICOTE U JUAMETPY.

Konumponvnoe 3adanue.
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1. [To naHHBIM O YMCIEHHOCTH MHUPOBOTO HAapOAOHACEJICHUS, MPUBEAEHHBIM B Tabmuie 1,
MIOCTPOUTDH TUIEPOOTUUECKYIO KPUBYIO, OMKCHIBAIOUIYIO 3TOT POCT.
Tabnuna 1 - YucineHHOCTh MUPOBOTO HAPOJOHACEIICHUS

T'on Jlo u.o. 1000 1200 1400 1500 1600
MiH. yern. 200 300 350 380 450 480
T'on 1700 1800 1850 1900 1910 1920
MiH. yern. 550 880 1200 1600 1700 1840
T'on 1930 1940 1950 1960 1970 1980
M. gedn. 2000 2260 2500 3000 3630 4380
T'on 1999 2006
M. yen. 6000 6500

2. OmpenenuTh BpeMs, 3a KOTOPOE MOTOMCTBO OJHOM OakTepuu, pazMHOKaroLIecs
nemenneM n BecoM 1072 r, nmocrmrmer Beca 3emmoro mapa — 10%° T, ecim ommo nenmenne
MPOUCXOJIUT C UHTEPBAJIOM B 20 MUH.

3. Tomynsauus sKcIIyaTHpyeTCsl B peXUMe Ha yHUUTOXeHue. OnpenenuTs BpeMs, 3a
KOTOPOE€ YMCIIEHHOCTb MOMYJISIIIK coKkpaTtutces 10 10% oT nepBoHadaibHOMU (Tabnuima 2)

Tabnuna 2 — BapuanTtsl 3a1anus

BapuanTsl 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 1,5
6 10840 1.3 2,6
7 440 0,1 0,3
8 640 0,7 1,6
9 8460 0,08 0,1
10 760 0,7 1,4

INPAKTUYECKOE 3AHATHUE Ne3

«Bo3zaelicTBrE IKOJIOTHYECKUX (aKTOPOB HA KUBbIE OpraHu3Mbl. OrpeieneHne 30HbI
ONTUMYyMa

TeopeTnyeckne CBeJJCHUA:

OKoJIoTHYecKUMH  (pakTopamMu SIBIISIIOTCS 3JIEMEHTHI Cpellbl, CHOCOOHBIE OKa3bIBaTh MPSIMOE
BJIMSHUE HA JKUBBIE OPraHM3Mbl (XOTs OBl HAa NPOTSHKEHWH OAHOM W3 (a3 MX HHIMBHIYAIBHOTO
PasBUTHS), WK YCIIOBHSI CPEIbl, HA KOTOPBIE OPraHW3M OTBEYAET MIPUCHIOCOOUTEIBHBIMU PEaKUAMU.

B ocHOBe B3auMOJEHCTBHS OpPraHM3MOB M OKPYXarolled HX CpeAbl HaXOJATCS MPHUYUHHO-
ciencTBeHHbIe cBs3H. OpraHn3M NoxydaeT HHPOPMALKIO U3 OKpPY’KaloIlel cpesbl B BUIE ONPEACICHHBIX
CHUTHAJIOB, UMEIOLNX MaTepUaNIbHYIO IPUPOY, U pearupyeT Ha 3T CUTHAJIbI.

’KuBoil opraHnm3M B TPUPOAHBIX YCIOBHAX OJHOBPEMEHHO TIOJBEPraeTcs BO3AEUCTBHUIO
OMoTHYECKHX U aOUOTHUYEeCKHX (PakTOpoB, TpeOyeMBIX eMy B ONpeNIeieHHbIX KonmruecTBax (o3ax). Tak,
pacTeHHs Hy)XKIAroTcs B OOJBIIMX KOJMYECTBAX BIIArd, MUTATENbHBIX BEMIECTB (a30Ta, Gocdopa, Kamus).
TpeboBanusg K ApyruM BeLIecTBaM, HampuMep, O0py WM MOIUOIEHY, ONPENeNSIOTCS HUYTOXHBIMH
KOJIMYECTBAMH. 1€M He MeHee, HEJOCTaTOK WM OTCYTCTBHE JI00Oro BemecTBa (Kak MaKpo - Tak H
MHUKPO3JIEMEHTa) OTPULATEIBHO CKa3bIBACTCS HAa COCTOSHUM OpPraHW3Ma, Nake €CIM BCE OCTaJIbHbIE
NPUCYTCTBYIOT B TPeOYeMbIX KOJTMUECTBAX.

B cootBercTBMYM C 3aKOHOM MHUHHMYMa, YCTAaHOBJIEHHBIM HEMEUKUM y4eHbIM 0. JInbuxom, poct
pacTeHuii OrpaHHMYMBAETCS JJIEMEHTOM, TpeOyeMasi KOHIEHTpalusi KoToporo MuHuManbHa. 0. JInbux

11




OTIPEJICIIMIL, YTO Pa3BUTHE PACTEHHS WIIH €r0 COCTOSHHUE 3aBUCIT HE OT T€X XHMHUYECKUX DIEMEHTOB (MK
BEIIIECTB), KOTOPBIC TIPUCYTCTBYIOT B MTOYBE B JIOCTATOYHBIX KOJHYECTBAX, & OT TE€X, KOTOPHIX HE XBATAET.
3akoH MUHUMYMa (HOPMYIHPYETCs CIEAYIOUIMM 00pa3oM: 6ewyecmeom, NPUCYmMCmEyiouum 8 MUHUMyme,
VAPAGAACNCS YPOICA, ONPeOeisiemcst e20 GeIUdUHA U CMAbUILHOCIb 60 8PEMEHU.

BriocnencTBim 3aKOH MHHUMyMa CTall TPaKTOBAaThCs OoJiee IMIMPOKO, M B HACTOSIIECE BpPEMS
MOSIBIJIOCH TIOHATHE "MAMUTHPYIOIMHNA (akTop". DKOIOTHYECKHH (aKTOp SBIAECTCS JTUMHUTHPYIOIINM,
€CIM OH OTCYTCTBYET, HAXOIUTCS HIDKE KPUTHYECKOTO YPOBHS HIJIM TPEBOCXOJHT MaKCHUMAJIbHBIN
ypoBeHb. llonsTtre "muvuTtHpyromui ¢akTtop" NMPUMEHHMO HE TOJNBKO K HEOOXOAWMBIM [T KU3HU
OpraHu3MOB DJIEMEHTaM, Kak cuuTall JIMOMX, HO M KO BCEM JKOJIOTHYECKUM DJIEMEHTaM H YCIOBHUSM,
MPUYEM 3TO B PaBHOW MEPEe OTHOCUTCS Kak K UX BEPXHUM, TaK W HWKHHUM Ipenenam. Tak, y Kaxaoro
JKUBOTO OpraHu3Ma B OTHOIICHWU PAa3JIMYHBIX SKOJIOTHYECKUX (DAKTOPOB CYIICCTBYIOT MpPeaeabl
BBIHOCJIUBOCTH, MESKIY KOTOPHIMH HAXOIUTCS 30HA TOJEPAHTHOCTH. ToJIepaHTHOCTBH - CIIOCOOHOCTH
JKUBOTO OpPTraHU3Ma MEPEHOCUTh OTKJIOHSHHSI 3KOJIOTHUECKUX (PAKTOPOB OT ONTUMAJIBHBIX 3HAUEHUH. DTO
nonstue ucnoin3zoan B. Hlendopn B GopMynnpoBke 3aKk0Ha BEIHOCIHBOCTH (3aKOHA TOJICPAHTHOCTH):
000U JHCUBOUL OPeAHU3M UMeem ONnpedeneHHble, IBOJIOYUOHHO YHACACO0B8AHHbIE GEPXHUL U HUINCHUL
npeodenvl yCmouuusocmu (MoaepanmHoCcmu) K 6030eticmeuto 1100020 dK0I02UeCcK020 hakxmopa.

Ecnmu w300pa3uth rpaduyecky 3aBHCUMOCTh JKM3HCHHOW aKTHMBHOCTH OpraHu3Ma OT
WHTEHCHUBHOCTHU BO3JICHCTBHSI OJJTHOT'O SKOJOTHUYECKOro (hakTopa, TO MOTYUIHUTCS KPHBasi, HATOMUHAOIIAS
KPUBYIO HOpMaJbHOTO pachpenenenus ['aycca (puc. 1).

JKuBbie OpraHu3Mbl IO OTHOIICHHIO K BO3JCHCTBHIO SKOJIOTMYECKUX (DAKTOPOB MENATCS Ha
3BpUOMOHTOB M CTCHOOHMOHTOB. JBPUOMOHTBHI HMEIOT IIUPOKUH JUAma30H TOJICPAHTHOCTH II0
OTHOIICHUIO K BO3JICHCTBUIO KaKOTO-JIMOO DKOJOTHYECKOTO (haKTOpa, CTEHOOMOHTHI - Y3KHH JUara3oH
TOJICPAHTHOCTH.

3ona TOJIEPAHTHOCTH ’

g e

3ona onTUMymMa

JKu3HeHHas akTHBHOCTD OpraHu3Ma

»
B

HurencHBHOCTS BO3AEHCTBHS 3K0IOrHIEcKoro akropa

Puc. 1. 3aBucumMoCTh )KM3HEHHOM aKTMBHOCTH OpraHu3Ma
OT UHTEHCUBHOCTH BO3JEHCTBHSI SKOJIOTMUECKOTO (paKTopa

MeTtoauueckne yKa3aHusl.

[IpakTHueckoe 3aHATHE IO 3TOW TEME IMPEIyCMAaTPUBACT BBIMOJHEHUE 3aJaHUil ¢ IICJIbIO
YCBOGHHS CTYJCHTAMHM OCHOBHBIX JKOJOTMYECKHX 3aKOHOMEPHOCTEH, 3HAKOMCTBO W OCBOCHHE
MOHATUHHOTO anrapaTa JaHHON TEMaTHKH (3KOJOTHYECKHE (aKTOPhl, KIIACCHU(HUKAIUS OPraHU3MOB IO
OTHOIIICHUIO K (haKTOpaM, OIPEe/ICIICHNUE 30H OITUMYyMa).

JIyisl yCHEIHOTO YCBOSHHS CTYJICHTAMU TAHHOM TEMbI MPEIAraloTCcsl Pa3INuHbIC 33/1aHUs, B TOM
YHCIe cojiepaliue rpapuaeckuil MaTepua.

3agaHusa AJ15 BBINOJTHEHHUS
1. HazoBuTe KOHKpETHBIE (DaKTOPHI CPENIbI, KOTOPHIE MOYKHO OTHECTH K a0MOTUYECKUM, OMOTHYECKHM
WJIM aHTPOTIOTEHHBIM. 3aIIOJTHUTE TaOIHITY:

DaxTops! Cpebl

[IpuponHeie
AOnornueckue buotnueckue

AHTpOHOFeHHBIe
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2. COCI[I/IHI/ITC CTpECJIKaMHU IMOHATUA U COOTBETCTBYIOIINE UM OIIPEACIICHUA.

Turnbl B3aUMOOTHOIIEHUN OrnpeneneHus

BaumopeiicTBre ocobeii IByX BHIIOB, IIPH KOTOPOM TSI OTHUX TTOCIIEACTBHS

Mytyanu3Mm (cumbu o
yTyanusum (CumbHo3) OTPHUUATEIBHBL, a U IPYTUX HEUTPAJIbHBL.

XHITHUYECTBO Ocobu 0JTHOTO BHJIA HCIOJB3YIOT OCTATKU MHIIM 0c00ei Ipyroro BUAa.
CoBMecTHOE B3aIMOBBITOIHOE COCYIIIECTBOBaHUE 0coOel ABYX Uiu OoJee
[Tapazutnszm
BHJIOB
Kommencanmzm Oco0u 0HOTO BHA IPEIOCTABIISIOT YOSXKHIIa 0CO0SM IPYroro BUa, U 3TO HE
(Hax71€OHUYECTBO) MIPUHOCHUT XO3SIMHY HU BPeJia, HU MOJIB3HI.
KommeHncanuzm CoBMecTHOE oOuTaHHe 0cOo0eH IBYX BUAOB, HENIOCPEACTBEHHO HE
(KBapTHPaHTCTBO) B3aMMOJECHCTBYIOIINX MEXIY COOOH.
Oco0u 0THOTO MITH HECKOIBKHAX BHIOB CO CXOJHBIMH MOTPEOHOCTSIMH
AMeHcaIn3M COCYIIECTBYIOT IPH OTPAHUUEHHBIX PECYPCax, UTO MPUBOAUT K CHUKCHUIO

JKU3HEHHBIX TTOKa3aTenel B3anMOICHCTBYIOIINX 0CO0EH.

OI[HI/I OpraHu3MbI IMOJY4ar0T OT APYIrux HCOGXOI[I/IMLIC IMUTAaTCIBHBIC BCIICCTBA

Konkypennus
Y MECTO HOCTOSTHHOTO MJIM BPEMEHHOTO OOUTaHUSI.

Heiirpanuzm Oco0u 0THOT'0 BHJIA TOESIAI0T 0COOCH APYroro Wik TOTO K BUJA.

3. BzaumogeiicTBie ABYX OPraHU3MOB TCOPETHUECKH MOKHO TIPEICTABUTh B BH/IE MTAPHBIX KOMOMHAIMN
cumBotioB "+", "—" u "0", rae "+" 0003HAYAET YIYyUIICHUE IMOJOKECHUS )i OPraHU3MOB, "—" — ero
yxyauenue 1 "0" — oTCyTCTBUE 3HAYMMBIX U3MEHEHUH Npu B3aumoenicTBud. [locTaBpTe HAaNpOTUB
NPEIJIOKEHHBIX TUIIOB OMOTUYECKUX B3aUMOJEHCTBUI COOTBETCTBYIOIIYIO I1apy CHMBOJIOB.

XULIHUYECTBO
CHUMBHO3
[TAPA3UTU3M
KOHKYPEHIIMS
HEWUTPAJIN3M
HAXJIEBHUYECTBO
KBAPTUPAHTCTBO
AMEHCAJIM3M

4. Tlepen Bamu rpad MK 3aBHCUMOCTH YHCIICHHOCTH KYKa CEMUTOYEYHON 00XKbeil KOPOBKH OT
TEMIIEPATyphl OKPYKAFOIIEH CpEbI.

A
1o}
100}
90
80
7ot
60}
50}
401
30
20}
10

YucneHrocTs (0cobm)

=5 0 5 10 15 20 25 30 35 40 45 50 ¢ oC

VYxkaxure:

a) TEMIIepaTypy, ONTUMAIILHYIO JIJISl 3TOT0 HACEKOMOTO;
0) nuama3oH TeMIeparypbl 30HbI ONTHMYMa;

B) IMaNa3oH TEMIIEPaTypbl 30HBI IECCUMYMa;

T') IBE KPUTHUECKUE TOUKU;

1) TIpeIeIbl BEIHOCITMBOCTH BHUJIA.
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6. Ha puc. n300paxeHbl 3J1eMEHTHI IKOJIOTHUECKUX HUII IEPEBHEB B IByXMEPHOM IPOCTPAHCTBE.

Ha cxeme noka3aHbl TpaHUIIBI TOJIEPAHTHOCTH JIEPEBHEB MO0 OTHOIIECHHIO K IBYM (haKTopam:
OoraTcTBy (MJIOAOPOANIO) U BIAXKHOCTH (YBIIQXXHEHHOCTH) mouBkl. [Ipennonaraercs, 4to
KJIMMaTH4YeCcKre (GaKTOpbl B TAHHOW 3KOJOTMYECKOW HUIIE OJMHAKOBBI JJIs1 BCEX JIEPECBHEB.

Scens
v
- ™\
l Kneﬂ XY
v ’ ~
2 1 |
N h
g T 1
E I
§ :
g Ayt
Il l I
L Bepeaa i
. >
1 Cocnal L
A B B r i E S

BiraxuocTs no4Be!

Puc. 3onb1 TOJICPAHTHOCTHU HCKOTOPBLIX BUAOB AICPCBLCB

Ha cxeme ucnonab30BaHsbl caeyronye 0003HaueHus:

1) cryneneii mkansl 6oraTcTBa (mogopoaus) mous: | - ouens 6eqHbIe (BepXOBBIE TOP(DSIHBIE
6omorta); Il - 6ennbie (cyxue ayra, cocHoBble 0ophl); |11 - HeOoraTeie (e10BbIe U CMEIIaHHbBIE
neca, nyra); IV - 6oraTteie (HU3UHHBIE JTyTa U 60J0Ta, 1yOpaBkl); V - oueHb Oorartele (CTenH,
MOJTYITyCTBIHH, ITYCTHIHH);

2) cTymneHel IKalbl BIaXXHOCTHU (YBIQXKHEHHUA) TIOYB: A - OYeHb cyXue MouBbl, /] - H30bITOYHO
yBII&)KHEHHBIE TIOYBHI, b - cyxue noussl, E - 00BojHEeHHBIE TOYBHI, B - cpeHeyBIaKHEHHBIC
nouBsl, JK - Boja (BogHas cpena), I' - yMepeHHO BiIa)KHBIE [TOYBBHI.

[Ipoanan3upyiTe CXeMy U OTBETHTE Ha CIIEAYIOIINE BOIIPOCHI:

- Kakue u3 3Tux 1epeBbeB MOXKHO CUUTATh IBPUOMOHTAMHU, a KaKHe CTEeHOOMOHTaMHU (110
Kaxsomy (akropy)?

- Kakoe iepeBo MOXKET CITy>KUTh I0Ka3zaTesieM (MHAUKATOPOM) BBICOKOW BIaXXHOCTH
MeCTOOOHUTAaHHUsI, a KAKOE - ITOKa3aTeaeM OOraThlX Mo4B?

- Kakue u3 3Tux 1epeBbeB MOT'YT 00pa30BbIBaTh CMEIIAHHBIE HACAXKIEHUS U3 TPEX-4eThIpex
BUJI0B?

- MOXHO 111 CKa3aTh, YTO CMEIIaHHBIE HACAXK/IEHUS MOTYT OBbITh O0Jiee TOUHBIM MTOKa3aTeIeM
(MHIMKAaTOPOM) YCIIOBUHM CpeJibl, YEM KaXKI0€ AEPEBO B OTAECIBHOCTH?

INPAKTUYECKOE 3AHSTHUE Ne4
«O1eHKa KauecTBa OKPYXKaroIled Cpebl»

MeToauuecKkue YKazanus.

OneHka KkauecTBa OKpyXarollel cpeabl ocyuiecTBisercs auddepeHIpoBaHHO 110

CJICAYIOIIUM HAlPaBJICHUAM: Ka4CCTBO BO3AYIIHOTO 6aCCCﬁHa, BOJHOI'O 6aCCCﬁHa, IIOYBCHHOI'O

CJIOA, IPOAYKTOB IMUTAHUA U JIP.

OneHka KadecTBa 6030YVUiHOU Cpedbl OCYIIECTBISIETCS HAa OCHOBE CIIEIYIONIUX
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HOPMAaTHBOB.

1. IlpenenbHO HOMyCTHMasi KOHIIEHTPAIUS BPEAHOTO BEIIECTBA B BO3IyXe paboueil 30HBI
(ITAK, 5), mr/n’. [Ipu exxenqHeBHOM BOCbMHUYAcOBOM padoTe (KpOME BBIXOJHBIX JHEHN) WM IpU
JIpYroi MpOJOJKUTENBHOCTH pabodero qHs, HO He Oosee 41 4 B HeleN0, 3Ta KOHIIGHTpAIHs B
TEYEHHE BCEro paboyero JHS He JOJDKHA BBI3bIBATH 3a00JIEBAHUN UM OTKIIOHEHHM B COCTOSTHUU
3JI0pOBbsI, KOTOPBIE MOKHO OOHAPYKUTh COBPEMEHHBIMH METOJAaMH MCCIICOBAaHHUH B Ipoliecce
pa®oThl WM B OTAAJIEHHBIE CPOKU KU3HU YETIOBEKA.

2. IlpemenpHO nonmycTHMass MAakKCHUMajbHas pa3oBas KOHLEHTpAUUs 3arps3HSAIOLIErO
BelllecTBa B Bo3ayxe HaceneHHbIX MecT (ILJIK, ), M/, [Ipu Bapixanuu B Teuenue 30 MHUH 3Ta
KOHIIGHTPALUsl HE JOJDKHA BBI3BIBATH PE(IIEKTOPHBIX (B TOM YHCIE CyOCEHCOPHBIX) peakuuil B
opranusme uenoBeka ([Ipunoxenue 1).

3. llpenenpHO nomycTUMas CpeAHECYTOYHAs KOHIIEHTPALMsl BPEJHOTO BEILIECTBA B
Bo3nyxe HaceneHHbIx mecT (ITJK..), mr/ve, KOTOpasi HE JIOJDKHA BbI3bIBATh OTKJIOHEHHUH B
COCTOSIHUU 3/10POBbsI HACTOSALIETO U MOCIEAYIOUIMX OKOJEHUH MPU HEONpeAEIeHHO J0IroM (B
TEUCHHUE HECKOJbKUX JieT) Babixanuu ([Ipunoxenue 1).

4. BpemeHHO aomycTUMas KOHIIGHTpalusi (OpUEHTUPOBOYHBIM O€30MacHbIl ypOBEHBb
BO3ZEICTBHS) 3arpsi3HAIONIEr0 BellecTBa B Bo3ayxe pabdoueit 3oubl (BJK,, wm OBYB,,),
mr/m°. UHCIIOBBIC 3HAYCHHS STOTO TOKA3aTeNs Jis Pa3IUYHBIX BEILECTB OIPEIEIISIOTCS
pacyeTHBIM ITYTEM U JEHCTBYIOT B TEUEHHE JBYX JIET.

5. BpemeHHO nomycTUMasi KOHLEHTpauus (OPUEHTHPOBOYHBINM O€30MacHbI ypOBEHb
BO3JIeiicTBUS) BpenHoro BemecTBa B atmochepe (BIAK,:), Mr/v’, pa3Mep KOTOpou
YCTaHABJIMBAETCS PACUETHBIM IIyTEM U JIEUCTBYET B TEUEHHE TpeX JIET.

6. [IpenenbHO 1OMYCTUMBINM BBIOpOC 3arpsi3HAONMX BemlecTB B atMocdepy (IIJIB), kr/cyt
(umu /4, T/rTom). DTOT ToOKa3zaTenb JOJDKEH oOecreyuBaTh COOMIOJEHHE CaHUTAapHO-
TUTHEHUYECKUX HOPMATHBOB B BO3IyX€ HACENIEHHBIX MECT MPHU Hanbosiee HEOMArONMPHUATHBIX JIJIs
paccerBaHUs METEOPOJIOTMUECKUX YCI0BUIX. OH OIpeneseTcsl pacueTHBIM ITyTEM Ha IATh JIET.

7. Bpemenno coriacoBanHblil BeiOpoc (BCB), xr/cyr (wm r/4, 1/rox). Cpok aeicTBus
3TOro HopMmatuBa He Oonee mstu JieT. OH ycTaHAaBIMBaeTCss B TOM Ciy4ae, €CId IO
OOBEKTUBHBIM TPUYMHAM Henb3s omnpenenuth [1/IB anms uctouHmka BeIOpoca B JIaHHOM
HACEJIEHHOM ITyHKTE.

8. TlpemensHo nmomyctuMoe KojudecTBO cxkuraemoro TtormBa (IIAT), T/rom. 3Ortot
MOKa3aTeNlnb JIOMKEH O00ecIeuuBaTh COONIOJCHHE CAaHUTAPHO-TUTHEHMYECKUX HOPMATHBOB IO
MPOJAYKTaM CrOpaHusi TOIUIMBA B BO3JyXEe HACEIEHHBIX MECT MpH HEeOIaronpusaTHBIX s
pacceuBaHus MeTeoposiorndeckux ycnoBusax. [I/[T ycranaBiuBaeTcss pac4eTHBIM ITyTEM Ha CPOK

He 0oJIee IIATH JIET.
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OneHka KadecTBa 800HO20 Oacceliha OCYIIECTBISIETCS C TOMOIIBIO COOTBETCTBYIOIICH
CHUCTEMBI OCHOBHBIX MOKa3aTeseH.

1. [IpenenbHO nomycTMMasi KOHIIEHTpAIMs 3arpsi3HSIONIMX BEIIECTB B BOJIE€ BOJOEMOB
KYJIbTYpHO-OBITOBOTO U X035 CTBEHHO-TUTheBOro HazHaueHus (1K), M/, IIpY KOTOPOH HE
JIOJIKHO OKa3bIBaThCS MPSIMOTO WM KOCBEHHOI'O BPEIHOI'O BO3JIEHCTBUS Ha OPraHU3M YEJIOBEKa
B TEUEHUE BCEHM €ro *XU3HH, a TAKXKE Ha 3[0POBbE MOCIEAYIOIIMX MOKOJECHUM U HE JIOKHBI
YXYIIIaThCSl TUTHEHUYECKUE YCI0BUS BoAomnob30Banus (IIpunoxenue 2).

2. IlpenenbHO nomycTuMasi KOHLEHTPALMs 3arpsA3HAOIIMX BEIIECTB B BOJAE BOJOEMOB,
UCIIONIB3yeMBIX Ul pblOoXo3siicTBeHHbIX Lened, (1K, ), MF/L[Mg. Bemnunna nocnennen i
MOJIABIISFOIIETO OONBIIMHCTBA HOPMUPYEMBIX BEIIECTB Beeraa 3HaunTeabHo MeHbIe [1J]K;. D1o
OOBSICHSIETCS TE€M, UYTO TOKCUYECKHE COCIMHEHUS MOTYT HAKarUIMBaThCsi B OpraHU3ME PHIO B
BeChMa 3HAYUTENbHBIX KOJIMYECTBAX 0e3 BIMSIHUS Ha UX Ku3HenesaTenbHocTh ([Ipunoxenue 2).

3. BpemenHo pomycTtumasi KOHILIEHTpauus (OPUEHTHUPOBOUHO O€30MacHBId ypPOBEHb
BO3JICUCTBUS) 3arpsi3Hsionux BemiecTB B Bojae BomoeMoB (BJIK, wmum OBVYB;), M/,
Hopmatussl, onpezensemMbie 3TUM MTOKa3aTeNIeM, YCTaHABIMBAIOTCS PACUETHBIM ITyTEM Ha CPOK 3
roja.

4. Ilpenensuo ponmyctumsiii copoc (ITAC), r/u (kr/cyT, T/ron), permaMeHTHPYIOMIHI Maccy
3arps3HSIONIETO BEIIECTBA B CTOYHBIX BOJIaX, COpachiBaeéMbIX B BoaoeM. lIpumeHeHue 3TOTO
HOpMATHBa JIOJDKHO  OOECIleYyuBaTh  COOJIIOJICHHE  CAHUTAPHO-TUTMEHWYECKUX  HOPM,
YCTaHOBJICHHBIX U BOIHBIX 00bekToB. Bennuuna I1JIC ompenensercss pacyeTHBIM MyTeM Ha
NepHo/l, YCTAHOBJIICHHBI OpraHaMH MO PEryJIMPOBAHMUIO MCIIOIB30BaHUS M oxpaHe BoJ. Ilocne
ATOr0 OHAa TOMJIEKHUT MEPECMOTPY B CTOPOHY YMEHBIIEHHUS BIUIOTH IO MpeKpaiieHus copoca
3arpsI3HSIONINX BEIIECTB B BOJOEMBI.

OueHKa KadecTBa MOYBEHHO20 CN0s TPOBOJUTCA MO HOPMATHBaM, YCTAHOBJIEHHBIM B
COOTBETCTBUU CO CIEAYIOUIMMU OCHOBHBIMH ITOKA3aTEISIMHU.

1. [IpenenbHO AOMyCTUMash KOHIIEHTPALIUS 3arps3HSIONIECTO BEIECTBA B MAaXOTHOM CJIO€
nousbl (ITJJKy), mr/kr. IIpu 3TOM 3Hau€HUM KOHUEHTPALMU HE JOJKHO OKa3bIBAaThCS MPSMOTO
WJIM KOCBEHHOT'O OTPULIATEIILHOIO BO3JEHCTBUS HAa KOHTAKTHPYIOLIME C TIOUYBOM BOJY, BO3/YyX H,
CIIeIOBATEeNbHO, 3/I0POBhE YENOBEKa, a TakK)K€ HAa CAMOOYHUIIAIOIIYI0 CIIOCOOHOCTH TOYBBI
(ITpunoxenue 3).

2. BpemeHnHo pomycTuMasi KOHIIEHTpaIus (OPUEHTHPOBOYHO JTOMYCTUMAsi KOHIICHTPAIIHS)
BpPEIHOTO BellecTBa B maxoTHOM cioe nouBbl (BJK, wiu OBYB,), Mr/kr. YcranapnuBaeTcs
pacyeTHBIM ITYTEM U JICUCTBYET B TE€UEHUE TPEX JIET.

[Tpu onieHKe wiymosoeo 3azpsasnenuss ONOCHepbl UCTIONb3YIOTCS CAEAYIOUINE MTOKa3aTelNu.

1. [IpenensbHO gomycTumMblil yposeHb myma, (IIIYII), nb(A). Illym ¢ Takum ypoBHEM MpU
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€XKCITHEBHOM CHCTEMaTH4YE€CKOM BO3JCHCTBMM B TE€YCHHE MHOTUX JIET HE JOJDKECH BBI3BIBATH
OTKJIOHEHHH B COCTOSIHUM 3JI0POBbSI YEJIOBEKAa M MEIIAaThb €ro HOPMaJIbHOM TPYAOBOM
JESTENIbHOCTH.

2. JlomycTUMBIA ypOBEHBb IIyMa (IOIMYCTUMBINH ypOBEeHb 3ByKoBoro mamieHus) (VYII),
1b(A), Ipu KOTOPOM AJUTEIBHOE CUCTEMaTHYECKOE BPEIHOE BO3JEHCTBUE IIyMa Ha 4yelloBeKa
HE MPOSIBIISETCS WU MPOSIBIISIETCS HE3HAUUTENBHO.

3. Jonyctumelii ypoBeHb yibTpasByka (YY), nb. Ilpu Takom ypoBHE IJIMTEIBHOE
CHUCTEMATUYECKOE BO3JICHCTBHE HAa OPraHU3M 4YEJIOBEKA HE NPOSABIAETCS WIN IPOSBISAETCS
HE3HAYUTEIIBHO.

4. llpemenbHO nomycTuMbli ypoBeHb uHOpasByka (IIAYW), nab. JnutensHoe
CHCTEMaTHYECKOE BO3JICHCTBHE HMH(]pa3ByKa C TaKMM YpPOBHEM Ha OpraHH3M 4YeloBeKa He
JIOJDKHO TPUBOJUTH K OTKIOHEHHUSM B COCTOSIHUM 3/I0POBbsI, 0OHAPYKMBAa€MbIM COBPEMEHHBIMU
METOJJaMH MCCIIEA0BAHNMN, U HAPYIIATh HOPMAJIBHYIO TPYIOBYIO AEATEIbHOCTb.

5. IlpenenpHO AomycTHMas IIyMOBasl XapakKTepUCTHKa MamMH U Mexanu3moB (ITHIX).
OTOT moKa3zaresb JIOJDKEH 00ecreunBaTh COOIIOACHNE CAaHUTAPHO-TUTHEHHYECKUX HOPMATHBOB
BO BCEX OKTaBHBIX II0JIOCaX 4acToT. Ero 3HayeHWe oOIpenensercss I0 pe3yibTaTaM
CTaTUCTHUYECKOW 0OPaOOTKU IIYMOBBIX XapaKTEPUCTUK OJHOTUIIHBIX MAIIMH U MEXaHU3MOB.

6. TexHuuecku JOoCTHKUMas LIyMOBasi XapakTepucThka MamuH U mexanusmoB (TAUIX),
IpUMEHsieMas B TeX Clydasx, Korja Mo OObEKTHUBHBIM IPUYMHAM HEBO3MOXXHO YCTAaHOBHTD
yposenb [IJIIX. ITpu stom TJAIIX BBOAMTCS Ha CPOK, HE MPEBBIIAIOLUIMN CpPOKa JEUCTBUS
CTaH/apTa WU TEXHUYECKUX yCIOBHI Ha MAlIMHY WIX arperar KaxJoro KOHKpETHOTO BUJIA.

OueHka paouoakmueHo2o — 3azps3HeHus  OKpyXarolled cpelpl MPOBOJUTCA €
WCIIOJIb30BAaHUEM II0Ka3aTele TpeX BHUJIOB: OCHOBHOIO JIO030BOTO MpeAena, IOIyCTHUMOIO
YPOBHS 1 KOHTPOJIBHOTO YPOBHS.

K noka3zarensM OCHOBHOIO JO30BOIO MPEJENia OTHOCATCS: MPENEIbHO JOIMyCTUMAas 1032
paavanuy 3a roj i paboTalolMX ¢ UCTOYHMKAMH paguoakTuBHOro uznydenus (ITAJ]). Ilpu
CUCTEMATUYECKOM PAaBHOMEPHOM BO3JEHCTBUU B TeueHue S50 JeT He [OJKHBI BO3HHMKATh
HEOJaronpusATHbIE HW3MEHEHHsS B COCTOSHUM  3]I0pOBbsl  YeJOBEKa, OOHapyKHUBaeMble
COBPEMEHHBIMH METOJIaMHU HCCIIEIOBaHMM, B HACTOALLEE BPEMS U MOCIEAYIOIUE TOABI; IPEIe
1036l paguanuu 3a roj s HaceneHus (I1/1), koTopblil Ha MpakTUKE BCETAa yCTaHABIMBACTCS
3HauuTeNbHO MeHblle BenuuuHbl [IJIJI mis mpepoTBpaiieHuss HEOOOCHOBAHHOTO OOIYYEHHUS
JIOJIEH.

IToxazarenu JOMYCTUMOIO YPOBHS:

- MpeAeabHO JOMYCTUMOE T'OJ0BOE MOCTYIJIEHUE PaJHOAaKTUBHBIX BEIIECTB B OpraHU3M

pabortarommx (ITJ1[1), kbk/ron, koropoe B Teuenue 50 €T co3maeT B KPUTUIECKOM OpraHe 103y,
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pasuyto 1 ITJ1J1;
- TIpe/iell TOAOBOrO MOCTYIICHUS PaJIMOAKTUBHBIX BellecTB B opranu3Mm uenoseka (I1ITT),
kbx/rox, 3a 70 net co3maronuii B KpUTUYECKOM OpraHe SKBUBAJICHTHYIO 703y, paBHyo 1 I1/];
- JONYCTHUMOE CpPETHErof0BOE COJEpKAHUE PAAHOAKTUBHBIX BEILIECTB B OpraHu3Me
(xputndeckom oprane) ([1C), mpu koTopom no3a oosryuenus pasHa [T wm I1/], xbk;
- JIONyCTUMOE 3arpsi3HEHHE MOBEPXHOCTH (IIOYBBI, OJEXK/bI, TPAHCIIOPTA, TOMEIIEHUN U
T.1.) ([13), gactuna/(cm/mMun).
KoHnTponbHble moka3aTeln ycTaHABIMBAIOT AJIs [JIAHUPOBAHUS MEPONPUATUIN 1O 3alluTe
U JUIA ONEPAaTUBHOIO KOHTPOJIS 32 PaJUAIMOHHON OOCTaHOBKOW B IENSAX MpPeJOTBpAIICHUS
IIPEBBILIEHMS] I030BOTO IIpeiesa 3arpsi3HeHnid. K aTUM 1mokaszaressiM OTHOCATCS:
- KOHTPOJIBHOE TOJ0BOE IOCTYIUIEHUE PAJMOAKTUBHBIX BELIECTB B OPraHU3M UEJIOBEKa
KI'TI, kbx/Tox;
- KOHTPOJILHOE COJIep’KaHre PaJuOAKTUBHBIX BemiecTB B opranusme uenoseka (KC), kbk;
- KOHTpOJIbHAsE KOHLEHTpalusi paJuOaKTUBHOIO BEIIECTBA B BO3AYyXE WIH BOJE, C
KOTOpPBIMH OHO IIOCTYMAET B opranusm yenoseka, (KK), KBr/M°,
- KOHTPOJBbHOE 3arps3HEHHE [OBEPXHOCTU paauoakTUBHbIMH BemectBamu (K3),
gacTuna/(CM-MHH).
KauectBO oOkpykaromeld cpenbl OLIGHMBAETCA IyTeM CpaBHEHHS (aKTUYECKOM
KOHLEHTPALUHU 3arps3HSIOIIETO BELECTBA C IPEAEIbHO-10IYCTUMOM:
C<ITAK (51)
@®aktuyeckas KkoHueHTpauus (C) TOro WM HHOTO XHMMHMUYECKOTO BEIECTBAa B
aTMoc(epHOM BO3JyXe, BOJOEMax, I[IOYBE U MPOAYKTaX MUTAHUS YCTAaHABJIMBAETCS
1a060paTOPHBIMH HCCIIETOBAHUSIMHU.
B ciydae, koraa XMMHUYECKHE COEAVMHEHMsI OKa3bIBalOT OJHOHAIPABIEHHOE BO3/1EHCTBHE
Ha 4eJOBEeKa WIM YCYryOJsIloT AeWcTBHE Jpyr Jpyra, rOBOpSIT, YTO BellecTBa 00JIaaaroT
aghghexmom cymmayuu.
[Tpu oreHKe KayecTBa OKpY>Karolel TpUPOIHON cpenibl 3PPEeKT CyMMaIluy yYUTHIBAECTCS
CJIEAYIOIIUM 00pa3oM:
i—q <1
in 1K (52)
Hns  armochepHoro Bo3myxa BemecTBa, obnamaromue dPGEeKToM  CyMMalluu,
OTOBapUBAIOTCS TOTIOJHUTEIBHBIM CITIUCKOM K TaOIHUIE MpeAebHO-10MYCTUMBIX KOHIIEHTPAIIH.
st Bombl B BojoeMax Jiro00ro HazHavueHHs d(PGEeKTOM cyMMaluu 00J1aaloT BEIECTBa,

UMEIOIIME OAMHAKOBBIN JIMMUTHPYIOLIHN roka3aTens Bpeanoctu (JIIIB).
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Ilpumep 1

OueHuTh Ka4ecTBO aTMOC(EPHOTO BO3yXa, €CIIM HU3BECTHO, YTO B HEM OJHOBPEMEHHO
MPUCYTCTBYIOT AMOKCHI cepbl KoHueHTpamuend 0,03 mr/m®, (hTOPOBOIOPO KOHIICHTpaLUEH
0,001 Mr/M3, aleToH KoHIeHTpauuei 0,3 Mr/v 1 ¢denon xonnenrpamueit 0,001 M/,

Pewenue. Cornacao criucky BemiectB Ilpunmoxkenus 1 muokcua cepsl 1 (GTOPOBOIOPOS
obnmamaroT 3pdekToM cymMManuM, a TaKXKe aneToH W (EHON; AMOKCHA cepbl U (eHodn,
CJIeIOBAaTENbHO, OIICHKY KauecTBa HaJl0 MPOU3BOAUTH 10 Gopmysie (52) momapHo:

003, 0001 ). 008 0001 oy, 03 0001y
0,05 0,005 0,05 0,003 0,35 0,003

Bobi600. xauecTBO aTMOC(I)CpHOFO BO3yXa HCYHOBJICTBOPUTCIBHOC U YI'POIKACT 3JOPOBBIO

YCIIO0BCKaA.

Ilpumep 2

O1eHUTh Ka4yeCcTBO BOJbI B BOJOEME PHIOOXO03AHCTBEHHOTO HAa3HAYCHHS, €CIIM U3BECTHO,
YTO B HEMl OAHOBPEMEHHO IMPUCYTCTBYIOT XUMUYECKHUE COCIUHEHHUS B CIEIYIOLIUX KOJIUYECTBAX
(Mr/;[M3): xene3o — 0,01 mr/am; ko6ansT — 0,006 M/, kapoomoir — 0,3 MI/1IM>; MBIIIBSK —
0,005 mr/mm°.

Pewenue. Dpdexrom cymmanuu o0namar0T BellecTBa, uMmeroniue oauHakoBbiil JIIB,

CJICA0OBATCIIbHO, OLICHUTH Ka4CCTBO HCO6XOI[I/IMO CJICAYHOIIUM o6pa30M.

Coaxr [MAK JITIB
Keneso 0,01 0,1 Toxke.
KobansT 0,006 0,01 Toxkc.
KapOomon 0,3 1,0 Opr.
MBIIBSK 0,005 0,05 Toxke.

06?11+ 06?316 " 06,00055 ~08<1  m  03<10
Bbi6oo:  KadecTBO  BOABI B BOJOEME  PHIOOXO3SHWCTBEHHOTO  Ha3HAUYCHUS
YIIOBJIETBOPUTEIHHOE.
Ilpumep 3
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OueHNTh Ka4ecTBO IOYBBI, €CIM WM3BECTHO, YTO B HEHl OJHOBPEMEHHO INPHCYTCTBYIOT
atpasuH koHueHtpammeir 0,004 wmr/kr, Oeranon xoHueHtpanuend 0,03Mr/kr, JIUHYpPOH
KOHIIEHTpaluei 3 MI/Kr u rekcaxyiopad konnentpanueit 0,02 mMr/kr.

Pewenue. DpdexT cymmanmm nOpu  OLEHKE KayecTBa IIOYBBI HE YYUTHIBACTCS,
CIIC/IOBATENIFHO, OICHUTHh Ka4eCTBO MOYBBI HEOOXOIMMO, BOCIIOJIB30BAaBHIIMCH (Gopmyroit (51).

ITo Ilpunoxenuto 3 BpimumeM I1JIK yka3aHHBIX BEleCTB:

dakTHuecKass KOHUEHTpaus K
ATpaszun 0,004 0,01
Beranoxn 0,03 0,25
Jlunypon 3 1
['excaxmopan 0,02 0,1

Bbi600: kauecTBO IOYBHI HCYHAOBJICTBOPUTCIIBHO W YI'pOXKacT 3JO0POBBIHO YCIOBCKA, T.K.

KOHIIEHTpalus JuHypoHa npesbimaeT [1JIK.

Ipumep 4

Omnpenenurte, B BOJOEM KaKOTO HAa3HAYEHHUS BO3MOXKEH COPOC, €CIIM U3BECTHO, YTO TEpe]
cOpPOCOM B BOJOEM CMEIIMBAIOTCS [BA [OTOKA, OOBEMHBIE PaCXOibl KOTOPBIX Vi U Va, M/d.
BelwecTsa, CoaepKalecs B IOTOKAX, M HX KOHLEHTpauy (B Mr/am°) yka3aHbl Hibke. KauecTBo
BOJIBI, cOpacklBaeMOil B BOJOEM, JIOJDKHO YJOBJICTBOPSITH TPEOOBAHUSM, IMPEIBABISEMBIM K
KaueCTBY BOJIBI B COOTBETCTBYIOIIEM BOJIOEME.

V1 = 20; V,, = 180 M3/‘{; B MIEPBOM IOTOKE cojepxkarcs: amMmmuak (3 MF/I[Ms), areToH (2
Mr/z[M3), oenson (3 MF/,Z[M3), BO BTOpoM — nuxsopdenon (0,0003 MF/I[MS), xene3o (0,05 MF/,Z[MS),
k06aisT (0,03 mr/om’).

Pewenue. Tlo ycnoBwro 3amadyd MPOUCXOTUT CMEMICHUE TIOTOKOB, CIIEOBATEIBHO,
KOHIIEHTPAllMd BCEX BEUIECTB B OOIIEM TIOTOKE YMEHbBIIAIOTCA, a OOBEMHBIH pacxoj
yBenuuuBaeTcs. HeoOxoaumo crienarh mepecyeT KOHIICHTpAIMii B HOBOM MOTOKE CIEAYIOIIUM
Ci 'V1 Ci 'Vz

- JUIA BEIICCTB, COACPIKAIIUXCA B IIEPBOM IMOTOKEC U Ci = ——— - 1Jd

obpazom: C, =———L
V, +V, V, +V,

BCIICCTB, KOTOPBIC HAXOAWJIHMCb BO BTOPOM IIOTOKC. HOJ’Iy‘IeHHBIe JaHHBIC W HOPMATHBBI,

BBIIIMCAHHBIC U3 HpI/IJ'IO)KeHI/IH 2, AJI HarJIIAHOCTH 3aIllMIIEM B HUXKE IPUBCACHHYIO Ta6m/1uy.

Boaabie 00BeKTHI K/0 1 X/ BOHHHeuO@’eKTH
- PBIOOX 03U CTBEHHOTO
BemectBo C Ha3HAYCHUS
Ha3HAYEHUS
ITJIK JITIB ITJIK JITIB
AMMmuax 0,3 2 Can 0,05 Toxke.
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AneToH 0,2 2,2 Can 0,05 Toxc.
benzon 0,3 0,5 Can-Tokc 0,5 Toxc.
Juxnopdenon 0,00027 0,002 Opr. 0,0001 Toxc.
Kemneso 0,045 0,3 Opr. 0,1 Toxke.
KoOanst 0,027 0,1 Can-ToKC 0,01 Toxke.

CHavyaJla  TpOaHAIM3UPYeM  TOJY4YCHHBIC  JaHHBIE I BOJHBIX  OOBEKTOB
PBIOOXO03AMCTBEHHOr0 Ha3HaueHWs. DakTHdeckas KOHIGHTpamus JuxjopdeHosna OoJbiie
ITJIK/x , CI€00BaTENbHO, COPOC NONYHEHHO20 NOCe CMEUleHUsl NOMOKA He603MOICEH 6 600HbLE
00beKmbl pblOOX03ANUCMBEHHO20 HAZHAYEHUS.

JI1s1 BOJHBIX OOBEKTOB XO3SHCTBEHHO-TTUTHEBOTO M KYJIBTYPHO-OBITOBOIO Ha3HAYCHUS
daxtryeckue KoHneHTpanuu Menbie [1JIK, Ho HeoOxomuMo yuecTs eire U 3PPEeKT CyMMaIIHH.

03, 02 03 0,027

Amvuak u ameron: — +—=0,24, 0OeHsonx u KOOaIbLT: +——=0,87,
2 22 05 01
JUXJIOpHEeHOoNT W Kele3o: 0’(?8827 + 0’(?:5 =0,285. [IlomyueHHbIE CyYMMBI OTHOIICHHIA

q)aKTI/IquKI/IX KOHI_ICHTpaHI/Iﬁ K OpCACJIbHO-AOIMYCTUMBIM MCHBUIC CAWHUIIBLI, CJICIOBATCIIBHO,
B03MOIHCEH C6p00 6 600Hble 00bexmbvl KyﬂbmypHO-6blm06020 U XO3SUCMBEHHO-NUMbECO2O

HA3HAYEHUS.
Koumponvnoe 3aoanue

1. OLIGHI/ITL Ka4€CTBO aTMOC(l)epHOFO BO31yXa, €CJIM U3BCCTHO, UYTO B HEM OAHOBPEMCHHO

MNPUCYTCTBYHOT XUMUYCCKHUEC COCIUHCHUS B KOJIMYCCTBAX (MF/Mg), YKa3aHHBbIX B Ta6J'II/II_[e.

Bapuant 1 2 3 4 5 6 7 8 9
O30H 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,015
Huokcupg azora | 0,009 | 0,01 | 0,015 | 0,02 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008
Xnop 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,02
®opmanszernn | 10% | 10° | 1.10% | 2.10*| 3-10*| 4.10*| 2.10*| 5.10°% 107

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

Huoxcun ceper | 0,005 | 0,006 | 0,02 0,01 | 0,009 | 0,008 | 0,007 | 0,006 | 0,005
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10 | 10° | 110" | 220*] 310"| 410% 210" | 510" 107
CEPOYIJIEPO/
Bapuanr 19 20 21 22 23 24 25 26 27
Huokcun cepsr | 0,005 | 0,006 | 0,04 0,03 0,02 0,01 | 0,009 | 0,008 | 0,007
Juokcujg a3ota | 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,01 | 0,004
OKCH/JI YTJIEPOJA 1 2 11 1,2 1,3 1,1 1,2 15 1,6
10 | 10° | 110" | 2.10*| 3.10*| 4.10*| 2.10*| 510*| 10
®EHOJ

2. OueHuTh Ka4eCcTBO BOJAbI B BOJOEME pPHIOOXO3SHUCTBEHHOIO HAa3HAYCHUS, €CIIU

HU3BCCTHO, YTO B HEH OOIHOBPEMCHHO IMPUCYTCTBYIOT XMUMHNYECKNEC COCAMHCHUA B KOJMYCCTBAX

(MF/,Z[Mg), yKa3aHHBIX B TaOIUIE.

BapuauT 1 2 3 4 5 6 7 8 9
Ammuak | 0,04 0,03 0,02 | 0,025 | 0,045 | 0,013 | 0,001 | 0,011 | 0,038
Benson 0,3 0,2 01 | 009 | 025 | 007 | 006 | 008 | 0,03
Hedb 0,01 0,02 0,03 | 0,015 | 0,025 | 0,035 | 0,009 | 0,008 | 0,011
®enon | 1.10° | 2.10° | 3.10° | 4.10* | 5.10°| 3-10* | 1.10*| 9-10*| 810"
BapunanT 10 11 12 13 14 15 16 17 18
KoGamer | 0,008 | 0,007 | 0,006 | 0,005 | 0,004 | 0,003 | 0,002 | 0,001 | 0,018
KapGogoc | 0,004 | 0,03 | 0,04 | 002 | 0,01 | 0,008 | 0,007 | 0,006 | 0,001
Meranon | 0,001 | 0,002 | 0,003 | 0,004 | 0,008 | 0,009 | 0,01 | 0,05 | 0,04
0,01 | 0,02 | 0,001 | 009 | 002 | 006 | 007 | 008 | 01
CBUHEI]
Bapuant 19 20 21 22 23 24 25 26 27
dTop 0,001 | 0,002 | 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009
LMAHUIBI 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* | 510" | 6-10* | 710" | 8.10* | 9.10°*
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9.10* | 8.10* | 7.10* | 6-10* | 5.10* | 4.10* | 3.10* | 2.10* | 10

DEHOT

3. OI.[GHI/ITI) Ka4dyeCTBO IIOYBABI, €CJIM U3BECTHO, YTO B Hel OOAHOBPEMCHHO IMPUCYTCTBYIOT

XUMHUYECKHE COCTMHEHUS B KOJIMYECTBAaX (MI/KT), YKa3aHHBIX B TaOJIHIIC.

Bapuanr 1 2 3 4 5 6 7 8 9
benzanupen 0,03 | 0,01 | 0,01 | 0,005 | 0,007 | 0,008 | 0,009 | 0,004 | 0,01
PryTh 2 6,3 2 3,2 1,8 0,6 4,7 6,5 1,3
CauHery 24 37 68 21 18 16 15 14 11
Mens 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 2

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 0,03 0,04

Bananuit 140 132 18 65 74 152 150 27 46

MBbIHIbsIK 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

ME/b

Bapuant 19 20 21 22 23 24 25 26 27

Caunenl 14 11 13 21 27 29 31 32 30

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

MEJb 0,1 0,5 1,0 1,5 2,0 2,5 3,0 2,8 0,6

1.10° | 1.20* | 1-10° | 1.10° | 5.10* | 6.10° | 7.10™* | 8-10* | 9-10°3
1XBb

4. Onpenenute, B BOJOEM KAaKOIO Ha3HA4YEHUS BO3MOXKEH COpOC, €CIM M3BECTHO, YTO
nepea cOpocoM B BOJIOEM CMEUIMBAIOTCS JIBA MOTOKA, 00BEMHBIE PAacXoabl KOTOPhIX Vi U Vo,
M>/4. BelecTa, cofiepKampecs B MOTOKAX, M MX KOHIHTPALHH (B MI/IM°) YKa3aHbI B TabIIHILC.
KauectBo BOabl, cOpacbiBaeMOil B BOJOEM, [JOJDKHO YAOBJIETBOPATH TPEOOBaHUSM,

MNPpEABABIACMBIM K KQUY€CTBY BOJIbI B COOTBETCTBYIOIIIEM BOAOEME.
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BapuauT 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
AIleToH 1.10° | 1.10* | 2.10* | 3-10* | 3-10° | 4.10° | 4.10* | 5.10°
Benson 001 | 002 | 003 | 004 | 005 | 006 | 007 | 0,08
Va: 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 | 003 | 002 | 001 | 003 | 007 | 0,08
KoGanbT 0,9 0,8 0,7 0,6 0,5 0,4 0,6 0,3
BapuauT 9 10 11 12 13 14 15 16
Vi 210 | 320 | 350 20 80 40 60 20
Hedts 001 | 002 | 001 | 002 | 001 | 002 | 004 | 0,05
Hukers 0,01 | 001 | 0014 | 0,012 | 0,011 | 0,01 | 0,013 | 0,009
IupuauH 001 | 002 | 003 | 004 | 005 | 0055 | 006 | 0,065
Va: 70 30 50 90 40 30 230 | 310
Hedts 002 | 003 | 002 | 004 | 005 | 003 | 006 | 0,07
PryTh 0,006 | 0,007 | 0,008 | 0,009 | 0,04 | 003 | 002 | 0,01
CauHel 001 | 002 | 003 | 004 | 005 | 006 | 007 | 0,09
Bapuaunr 17 18 19 20 21 22 23 24
Vi: 50 15 100 | 110 | 120 140 20 330
Hurparsl 018 | 05 0,2 02 | 011 | 016 | 02 | 0,12
drop 008 | 06 | 006 | 007 | 008 [ 009 | 01 | 0,04
Xpom 0,001 | 0,01 | 0,001 | 0,002 | 0,003 | 001 | 001 | 0,002
Va: 30 165 20 70 30 50 90 50
LluHK 02 | 013 | 06 0,7 0,5 0,4 0,3 0,2
Kepocuu 01 | 012 | 05 0,4 0,3 0,2 0,2 0,1
MeraHon 015 | 26 | 041 | 032 | 031 | 022 | 013 | 0,12
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INPAKTUYECKOE 3AHSITHUE Ne5
«3arps3HEHHE OKPYXKAroIIel cpenbl. [ 1006ambHbIe YIKOJIOTHYECKUE TTPOOIIEMBIY
MeToanuyeckue ykazaHus.

Cemunap mpoBoautcs B popme "kpyriioro crona”. CTyIeHTHI BMECTE C MIPETo1aBaTeeM
00CYXIaI0T BOIPOCHI, KAaCAIOIIHeCs HCTOUHINKOB OTEHIIMAILHON OMAacHOCTH JUIS KOJIOTHYECKON
onacHocTH (OB) MPUPOTHBIX SKOCHCTEM:

1. Ompenenenwne 3arps3HeHus. OCHOBHBIC 3arps3HATENN Orochephl, MX IeHCTBHE HA OpTraHU3M
YeJI0BeKa ¥ OKPYKaIOUIYIO CpeLy.

2. 3arpszHeHHs U UX Kinaccupukanus. FMIcTouHUK U GOpMBI 3arps3HEHHH.

3. 3Barpssaenust atmochepsl. OCHOBHBIE TPYIIBl 3arps3HSIONIMX BEIIECTB, HUX
9KOJIOTUYECKOE JIEMCTBUE, UCTOUHUKHU MOCTYIIJICHUS.

4. 3arpszHeHUs ruapocdepsl. 3arps3HEHHE PEK, 03ep.

5. Knaccudukarus orxoa0B. MeToapl UX nepepadoTKH.

6. IlpuumHBI 1 MEXaHN3M BO3HUKHOBEHHSI TAPHUKOBOTO 3 dexTa.

7. HpI/I‘II/IHLI 1 ME€XaHU3M BO3HHKHOBCHMUA KHCJIOTHBIX OCAaJJKOB.

8. MUcromenue 030HOBOTO cJIOSI.

9. Ilpobnema pocra HAPOIOHACETCHUS.

10. IIpobGmema HEXBaTKU MPOJTOBOIBCTBHSL.

11. TIpoGieMa HEXBATKU MPECHOU BOJBI.

12. TIpobGrema HaKOTUIEHHS OTXOIOB.

13. [IpobGrema yHUYTOXKEHHS OHOpa3HOOOpa3usl.

14. TIpoGieMa UCTOIICHUS IPUPOIHBIX PECYPCOB.

15. TIpoGiema aTOMHOTO OPYXKHS.

16. 3arpssnenne MupoBOro okeaHa.

17. ®DOTOXMMUYECKHI CMOT.

INPAKTUYECKOE 3AHSTHE Ne6
«IKO3allUTHAs] TEXHUKA
MeTonnuyeckue ykazaHusl.

Cemunap mpoBoautcs B popme "kpyriioro croyia”. CTyIeHThl BMECTE ¢ IIPeroiaBaTesieM 00CyKIar0T
CJICJIYIOIINE BOMPOCHI:

MeTo/1bl OYMCTKH Ta3000pa3HbIX BHIOPOCOB MPEANPHUSITHIA.
MeTobl OUUCTKH BOJ OT 3arpsI3HEHUN.

MeTtoibl 1 anmapathbl 00eCTIbUIMBaHMSI Ta30B.

Mertoapl peKyIbTUBALUN HAPYIIEHHBIX U 3arPA3HEHHBIX MTOYB.
MeTobl epepaboTKH O0TXO0/10B IPOU3BOICTBA.

Mertoab! nepepaboTKH OTXO0I0B MOTPEOICHHUS.
HopmupoBanue kauecTBa OKpy»Karolien cpebl.

NoohkowhE
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Ipunoxenue 1

Ilpeoenvno-oonycmumvie konyenmpayuu (I/1K)

3aAZPAHAIOWUX euiecme 6 6030yxe Hacenennvix mecm [3]

MAK, MIr/M°
Bemectso MakcuMaJIbH Cpemne- | Kaace

asi pa3oBasi

CYTOYHAsI | OMACHOCTH

A3oTa JHOKCHL 0,085 0,04 2
A3oTa oKcH 0,4 0,06 3
AMMuak 0,2 0,04 4
AlieToH 0,35 0,35 4
bens(a)mupen (3,4-0eH3nupeH) - 0,1mxr/ 1

26




100 M°

benszon 15 0,1 2
bpom - 0,04 2
Bpombenzon - 0,03 2
B3BeleHHbIe BeecTBa 0,5 0,15 3
I'ekcan 60 - 4
0,0-InmeTmin-S-(1,2-61ucKkapO3ITOKCUITII) 0,015 - 2
mutrodocdart (kapbodoc)

0,0-IumeTun-(1-ruapokcu-2,2,2-rpuxsiopatii) | 0,04 0,02 2
dhocdonat (xaopodoc)

Judropxiopmerat (ppeoH-22) 100 10 4
Juxnopaudropmerad (hpeon-12) 100 10 4
Juxnopdropmeran (ppeon-21) 100 10 4
JluxnopaTtan 3 1 2
JusTunamMus 0,05 0,05 4
JmsTiinoBsiid 2¢gpup 1 0,6 4
Kanponakram (mapsl, a3po30J1b) 0,06 0,06 3
Kucnora azotHas mo mosnekyine HNO3 0,4 0,15 2
Kucnora cepnas no popmyne HSO, 0,3 0,1 2
Kucnora ykcycHas 0,2 0,06 3
MBpIIbsIK, HEOPraHUYECKUE COSTMHEHUS (B - 0,003 2
NepecyeTe Ha MBIIIbSIK)

Hadranuu 0,003 0,003 4
Huxkenst pactBopuMbIe cou (B miepecyeTe Ha 0,002 0,002 1
HUKEJIb)

Hurtpobenszon 0,008 0,008 2
O30H 0,16 0,03 1
[Mennumming 0,05 0,0025 3
Caxa 0,15 0,05 3
CBUHEII ¥ €T0 COSAMHCHUS, KPOME - 0,0003 1
TETPAdTUIICBUHIIA (B IEpecyYeTe Ha CBUHEI)

CepoBoi0po 0,008 - 2
Cepoyriepon 0,03 0,005 2
Cepbl TUOKCH]T 0,5 0,05 3
CHuHTeTHYECKHE MOIOIINE CPEJCTBA TUIIA 0,04 0,01 2
"Kpucrann" Ha ocHOBe ankuicyiabdara HaTpus

(mo ankuicynbhaTy HaTpus)

Ckununap 2 1 4
CrupT METHIIOBBIT 1 0,5 3
CnupT 3TUII0BBIN 5 5 4
Tomyoun 0,6 0,6 3
VYrnepoaa okcuna 5 3 4
Yrinepos 4eThIpexXI0pUCThII 4 0,7 2
denon 0,01 0,003 2
dopmanbaerua 0,035 0,003 2

* HenuddepeHnupoBaHHas 10 COCTaBy IbLIb (adPO307b), COep KalIascs B BO3AyXe HaceleHHbIX myHKToB. ITJIK
B3BCIICHHBIX BEIIECTB HE PACIPOCTPAHSIOTCA Ha adpPO30JId OPraHHMYSCKHMX M HEOPTaHHYCCKHX COCITUHCHUN
(MeTaioB, WX COJEH, IDIacTMacc; OWOJOTHMYSCKUX, JICKAPCTBCHHBIX MpPEMapaTroB W J1p.), IS KOTOPBIX

yCTaHaBIMBalOTCs cooTBeTcTBYIomMe T1JIK.
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dTopucThie coequHeHus (B repecyere Ha GTop):

ra3oo0paszHbie coequHeHHs ((PTOPUCTHIH 0,02 0,005 2
BOJIOPOJ, TeTpadTOPHI KPEMHHUS );

XOpOIIO PAaCTBOPUMBIE HEOPTraHUYECKUE
¢bTopunsl (propun Harpus, rekcapropcunukar | 0,03 0,01 2
HaTpus)

IUIOXO PaCTBOPHUMBIC HEOpPraHHYECKUe (GTopuabl
(¢ropun anromuHMsA, GTOPU] KATIBIHS,
rexkcaTopaTroMUHAT HATPHS)

0,2 0,03 2
Dypdypoin 0,05 0,05 3
Xiop 0,1 0,03 2
Iuknorekcan 1,4 1,4 4
OTUIT XJIOPUCTBIN --- 0,2 4
OTujanerar 0,1 0,1 4
OTHIOEH30T 0,02 0,02 3
OTHIIeH 3 3 3

DddexTom cymmanuu ob61aaaroT:

— aMMHaK ¥ GOpMaIbJICTH]T;

— aMMHaK ¥ CepOBOJIOPOI;

— aMMHMaK, CepoBOJOPOI U (HOpMasbICTHI,

— aneroH u GeHor;

— a’p030JIM OKCHIa BaHaus (5) U JMOKCH]I CEPBI;

— 0OeH301 ¥ aneToPeHOH;

— O30H, IUOKCHUJ a30Ta U (GOpMaNbJIETH]I;

—  CepoBOJIOPOJ M (hopMaibIeru;

— JIMOKCHUJ cepbl U (HEeHOT;

— JIMOKCHJ] Cepbl U OKCHUJI YTIIepoaa, (heHOJI U TbLIh KOHBEPTOPHOTO MMPOU3BOJICTBA;
— JIMOKCHJI Cephl U TPHOKCHU]] CEPbI, aMMHUAK U OKCHJIBI a30Ta;

— JTMOKCHUJ cepbl U (TOPOBOIOPOI;

— CWIbHBIC MHHEPAJIbHBIC KUCIIOTHI (CepHasi, COJISTHAs U a30THas);
— yIJIepoJia OKCHJI ¥ TIbIIh IIEMEHTHOTO IMPOW3BOJICTBA;

— YKCYyCHAasi KUCIIOTa ¥ YKCYCHBIN aHTUAPUI;

— ¢eHon u aneTopeHoH;

— ¢ypbdypon, METHUIOBBII U STUIOBBIN CIIUPTHI;

— IHMKJIOreKcaH M O€H30IT;

— JTWJIEH, IPONUIIEH, OyTUJICH U aMUJICH.



puiio:xxkenne 2

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

BoaHbie 00beKTHI BoaHbie 00beKTHI
X035 iCTBEHHO-IMTHEBOI'0
HanMenoBamHme H KYJbTYPHO-0OBITOBOI0 PHI00X0351iiCTBEHHOT 0
HA3HAYEeHUsI
HAa3HAYEHHUs
HHrpemenTa Kunace Kaace
JITIB* IJIK onacu | JITIB K omacH
0CTH OCTH
Ammuak (o azory) | Can. 2,0 3 Toxc. 0,05 4
AneToH Camn. 2,2 3 Toxkc. 0,05 3
Benson CaH-TOKC. 0,5 2 Toxkc. 0,5 4
bpom CaH-TOKC. 0,2 2 - - -
Huxnopaudennntpu | CaH-TOKC. 0,1 2 Toxkc. Otcyrct | 1
xynopatad (JIJT) ue
(0,00001)
Juxnopdenon Opr. 0,002 4 Toxc. 0,0001 1
Kemneso Opr. 0,3 3 Toxkc 0,1 4
KoOanst CaH.-Tokc. 0,1 2 Toxkc. 0,01 3
Kepocun Opr. 0,01 4 - - —
TEXHUYECKUI
Kap6omon CaH.-TOKC. 1 4 Opr. 1 4
MBEIBSIK CaH.-TOKC. 0,05 2 Toxkc. 0,05 3
Mens 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 Pri6x03. | 0,05 3
MHOTOCEpHUCTAs
HedTs npounas Opr. 0,3 4 Pri6x03. | 0,05 3
Huxkens CaH.-Tokc. 0,1 3 Toxkc. 0,01 3
[Mupuana CaH.-TOKC. 0,2 2 Toxkc. 0,01 3
ITponunossiii ciupt | Opr. 0,25 4 — — —
Pryth Cam. 0,0005 1 Toxkc. Otcyrct | 1
ue
(0,00001)
CBuHen Can. 0,03 2 Tokc. 0,006 2
denon Opr. 0,001 4 Pri6xo03. | 0,001 3
dopmaitbIeru Camn. 0,05 2 Can.- 0,01 3
TOKC.
drop (F) CaH.-TOKC. 1,5 2 Toxkc. 0,05 3
XJ10p aKTUBHBII Can. OtcytctB | 3 Toxkc. Otcytets | 1

* JITIB — IMMHUTHPYFOLLHMIA [IOKA3aTEb BPEIHOCTH, OTPAKAIOLIMI IIPHOPHTETHOCTL TPEOOBAHMI K KAYECTBY BOJIbL.
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ue ue

(0,00001)
Xmopohopm CaH.-TOKC. 0,06 2 — — —
Xpom (Cr’) Opr. 0,5 3 Toxc. 0,07 3
Huanu s Can.-ToKC. 0,1 2 Toxkc. 0,05 3
Hunak Camn. 1,0 2 3 Toxkc. 0,01 3

"Omcymcmesue” — HEIOIMYCTHM COPOC TAHHOTO COSAMHECHHSI B BOJHBIC OOBEKTHI.

"Pb16x03." — ppI00X035IIICTBEHHBII — U3MEHEHHE TOBAPHBIX KAYECTB MPOMBICTIOBBIX BOJIHBIX
OPTraHU3MOB: MOSIBIICHNE HENPUSATHBIX U TIOCTOPOHHUX IPUBKYCOB H 3aI1aXOB.

"Toxc." — TOKCUKOJIOTHYECKUN — MPSIMOE TOKCHUUECKOE BO3/ICUCTBUE BEIIECTB HA OPraHU3MBbI
(BOJIHBIE OPTaHU3MBI).

"Can." — caHUTapHBIN — HAPYIIEHUE YKOJIOTHYCCKUX YCIOBUIN: H3MEHEHHE TPODHOCTH
BOJIOEMOB, THIPOXUMUYECKUX MMOKA3aTeseH: KUCIOpo, a3oT, pochop, pH; HapymieHue

camoounieHus Boabl: BI1Ks, unciaennocts canpopuTHON MUKPODIOPHI.

"Can.-moxc." — CaHUTAPHO-TOKCUKOJIOTUYECKUHN — JICHCTBHE BEIIECTBA HA BOJIHBIC OPTaHU3MbI U
CaHUTapHBIC MMOKA3aTEH BOJIOEMA.

"Ope." — opra”ojienTHYeCKUi — 00pa30BaHME IJICHOK W MIEHBI Ha ITOBEPXHOCTH BO/IbI, ITOSBIICHUE
MMOCTOPOHHUX NMPUBKYCOB U 3aI1aXOB B BOJIE.

Knaccol onacnocmu:

1 — ype3BbIyaiiHO OMACHBI,
2 — BBICOKO OIACHBIH,

3 — OIaCHBIH,

4 — yMepeHHO ONaCHBIH.
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IIpuniaoxenne 3

TII/TK nexomopbix xumuueckux euwiecme 6 nouee, m/ke [3]

Bennuuna I1/IK ¢ yuetom
BemectBo (hona st m04B 1on [Tpumeuanue
KYJIbTYpPbI, 9yBCTBUTEIIbHBIC
K IIECTULIHAAM
ATpaszux 0,01
Aneranbaerun 10,0
bens(a)mupen 0,02
bensnn 0,1
Benzoxn 0,3
Beranon 0,25
Banekcon 1,0
Bananuit 150 OOuiecaHuTapHbII
Bananwmii + mapranert 100+1000
N3onponmnbdenson 0,5
Kobanpt 5 OOmiecaHuTapHbBII
KommiekcHble
TpaHyJINPOBAHHBIE 120
ynobpenus (KI'Y) cocraBa
N:P:K=64.0:15
KoMIuIekcHEBIE )KUIKIE
ynoopenus (KXXVY) cocraBa | 80
N:P:K=10:34:0
JInnypon 1
Mens 3 OO61ecaHuTapHBIN
Muimnsak 2 TpaHCIOKALIMOHHBII
HuTtpats 130
OTtxozp! (hoTanuu yris
(ODY) 3000
PryTh 2,1 OO1ecaHNTapHBIH
CBuHen 6 OO011ecaHUTapHBIN
CBuHel + pTyTh 20,0+1,0
Dopmanbaeruy 7
Xopu Kaus 560
Homixnopbudernet 0,06 OOmecaHuTapHBII
(cymmapHo)
IMecTHUabI:
- TeKCaxJIOpaH 0,1
- JJAT u ero MmeTabOIUTHI 0.1 3ampemeno B ¢/x
(cyMMapHO€ KOJTHYECTBO)
- xopogoc 0,5
- kapbodoc 0,5
- OJUXJIOpKaMQeH 0,5
- TTOJIUXJIOPITHHEH 0,5
- IPOMETPUH 0,5
- XJIOPaMIT 0,05
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3. MeTonnyeckue peKOMeH/IAUM 10 BbINMOJHEHHI0 KOHTPOJIbHOI padoThl

KonTponbaas pabota coctout u3 10 BOmpocoB, KOTOPBIE BEIOUPAIOTCS COTIACHO HOMEPY
BapHaHTa 10 IBYM MOCJIECIHUM NU(ppaM 3a4ETHON KHUKKH.

Cnucok BOPOCOB M BApUAHTOB MpHUBEIEH Ha c. 39 [1].
OTBeTHl HAa BOIPOCHI BHIMOJIHSAIOTCS B TUCBMEHHOM BHJIE U CAAIOTCA MPENOIaBaTelNo.

Chnucok JiuTeparypbl:

1. Kpyrnosa E. . Oxonorus. Meroanueckne ykazaHusi 1 KOHTPOJIbHBIE 3aJJaHUS JIJISl CTYAECHTOB
TEXHUYECKUX HaAIPaBJICHHUI/CIIEIMaTIbHOCTEH 3a09HON (hOPMBI 00yUEHUS [ DIICKTPOHHBII
pecypc] . — Mypmanck : U3n-so MI'TY, 2018. — 55 c.

4. I'pynnoBble M HHAUBUAYAJIbHbIE KOHCYJbTALMHU

CIIOBO  «KOHCYJNbTAlMs» JIATHHCKOTO IMPOMCXOXKICHUS, O3HA4YaeT «COBELIAHUEY,
«0OCy)IeHUE.

Koncynpranuu npoBoANTCS B CISTYIONINX CIydasx:

- KOrJa HEOOXOJMMO TOAPOOHO PAcCMOTPETh MPAKTUYECKHE BOMPOCHI, KOTOPHIE OBLIH
HEJIOCTaTOYHO OCBEICHBI MJIM COBCEM HE OCBEIICHBI B IIPOIIECCE JICKIINY;

- C IENbI0 OKa3aHWsl KOHCYJIBTaTUBHOW IOMOIIM TNPH TOATOTOBKE K IMPOMEKYTOYHOM
aTTeCTaIllH, YIaCTHIO B KOH(PEPEHIINH U JIp.);

- ecnu oOywaromemycss TpeOyeTcsi MOMOINb B PEIIEHUH CIIOPHBIX WM TMPOOJIEMHBIX
BOITPOCOB BO3HUKAIOIIUX IIPH OCBOCHUU TUCLIUTUIHEI.

Vst Ha KOHCYIBTALMIO, HEOOXOIUMO XOPOULIO MPOAYMAaTh BOMPOCH], KOTOPHIE TPEOYyIOT
pa3bscHeHus. B wacTHOCTH, eciaum 3aTpyJHEHHE BO3HHKIO NPU HM3YYECHHH TEOPETUYECKOTO
Marepuaiia, TO KOHKPETHO YKaKUTE, YTO BaM HEMOHATHO, HA KaKOi M3 MyHKTOB 00OOIIEHHBIX
IUIAHOB BBl HE CMOTJIM CAMOCTOSITENILHO OTBETUTb.

Ecnu ke 3aTpynHEHHE CBA3aHO C pEIICHHEM 3afadd Wi O(OopMIIEHHEM OT4YeTa O
nabopaTopHOil paboTe, TO HAa30BUTE ATAIl PELICHUs, Yyepe3 KOTOPbI HE MOTIJIM IepeularHyTh,
WK TpeOOBaHME, KOTOPOE HE MOYKETE BBITTOTHUTS.

5. MeToauuecKkue PECKOMEHIAUHA 110 OPraHu3alumn CaAMOCTOSITEIbLHOM paﬁoTu

VYcnemHoe ocBOoeHHME  KOMIETEHIMH, (opMHupyeMbIXx  y4eOHOM  AMCLMITIIMHOM,
IpernonaraeT ONTUMaIbHOE UCIIOJIb30BaHNE BPEMEHU JIJIsl CAaMOCTOSITEIbHOM paboThI.

CamocrosiTenbHast paboTa 00y4arolerocs - 1eATelbHOCTh, KOTOPYIO OH BBIIIOJIHSAET O€3
HENOCPEACTBEHHOTO y4YacTHsl MPENoJaBaTelisi, HO M0 €ro 3aJaHHI0, MOJ €ro PyKOBOJICTBOM H
HabmoieHueM. OOyuaroluiics, 001a a0l HABBIKAMUA CaMOCTOSTEIbHON pabOThI, aKTUBHEE U
riy0xe ycBauBaeT y4eOHBIM MaTepHall, OKa3bIBaeTCs JIydlle MMOATOTOBIEHHBIM K TBOPUECKOMY
TPYAY, K CaMOOOPa30BaAHUIO U MTPOJOJIKEHHUIO O0yUESHHUSI.

CamocrodrenbHas paboTa MOXKET ObITh ayTUTOPHOM U BHEAyIUTOPHOM. ['paHuLIbI MeX Iy
STUMH BUJIaMU paOOT OTHOCUTEINIBHBI, a CAMH BUIbI CAMOCTOSTEIbHON paboThl IEPECEKAIOTCS.

AyIuTopHas caMocTosTeabHas paboTa OCYIIECTBISETCS BO BpeMsl IPOBEIEHUS YUEOHBIX
3aHATUN MO TUCIHUILIMHE (MOAYIIO) IO 33/JaHUI0 MpenoaBaTesnsi. Bxitodaer B cels:

- BBITMIOJIHEHUE CAMOCTOATENbHBIX Pa0OT, y4acTHe B TECTUPOBAHHH;

- BBIIIOJIHEHUE KOHTPOJIBHBIX, PAKTUYECKUX U JTa0OpaTOPHBIX padoT;

- pelleHue 3a7ad U YOpaXHEHUH, cocTaBieHHE Trpaduyeckux H300pakeHHil (cxem,
Jquarpamm, TabJuil U T.11.);

- paboTy cO CcrpaBOYHOI, METOIUYECKOM, CIICIIUATBHOMN JIUTEPATYPOil;
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- oopMIIEHHE OTYETa O BHINOJIHEHHBIX padoTax;

- IOJITOTOBKA K JUCKYCCHUH, BBIIIOJIHEHHS 3aJaHUH B €JI0BOM UIpe U T.J.

BueaynuropHas camocrositenbHas pabora (B Oubnmoreke, B naboparopun MITY, B
JIOMAITHUX YCJIOBHSIX, B CIICIIMATBHBIX MOMEIIEHUAX I CaMOCTOsITeIbHOU padoTel B MI'TY u
T.J1.) SBIISICTCS TEKYLIEH 00s3aTebHON paboTON Hall y4eOHBIM MaTepHalioM (B COOTBETCTBHH C
paboueil mporpammoii), KOTOpas He MpEAIojaraeT HENOCPEICTBEHHOIO M HEIPEepbIBHOIO
PYKOBOJICTBA CO CTOPOHBI ITPENOaBaTels.

BHreaynuropHas camocrosiTenbHast paboTa 0 AUCHUIUIMHE MOXKET BKJIIOUATh B CEOs:

- TOJIrOTOBKY K AayAMTOPHBIM 3aHATHAM (JIEKIUSM, MPAKTHUYECKHM 3aHATHSM,
1a0opaTOpHBIM paboTaM M Jp.) U BBIIOJIHEHUE HEOOXOAUMBIX IOMALIHUX 3a/laHU;

- paboTy HaA OTACIBHBIMH TEMaMH JUCUUIUIMHBI (MOZYJsS), BBIHECEHHBIMH Ha
CaMOCTOSITEJIbHOE U3yUEHHE B COOTBETCTBUU € paboyeil mporpamMmoii;

- TpopaboTKy Marepuaia M3 MEepeyHs OCHOBHOM U JIOTIOJIHUTENBHON JHUTEpaTyphl IO
JUCLUIUIMHE, 10 KOHCIIEKTaM JIEKIHUH;

- HamucaHue pedepaToB, IOKIAAOB, 3CCE, OTUYETOB, MOJATOTOBKA MYJIbTUMEIUNHHBIX
IpEe3eHTalMH, COCTaBICHHE TiIoccapus 1 JIp.;

- JpyrHUe BUIBI CAMOCTOSTEILHONU PaOOTHI.

ConepxaHue caMOCTOSITEIbHOM — paOoOThl  ompenensercss paboyel  mporpaMmoit
JTUCHUTUTMHBL. 3alaHusl ISl CaMOCTOSITENIbHOW pabOThl MMEIOT YeTKHE KaleHIapHBIE CPOKH
BBITOJIHEHUSL.

BeimonHeHue m000r0 BUAA CaMOCTOSTENBHOW PaOOTHI IMPENNOJaracT MPOXOXKICHUE
00yYaroImuMcs CIe1yIOIUX TaroB:

1. Onpenenenue eau CaMOCTOSITEILHON pabOTHI.

2. Konkperu3zanus 1o3HaBateinbHOH (Ipo6JIeMHON MITMIPAKTUUECKO) 3a1au.

3. CamMOOIIeHKa TOTOBHOCTH K CaMOCTOSITENIbHONM paboTerno penieHuIo MOCTaBICHHONW UITH
BbIOpaHHOM 3a7auu.

4. Be10op ameKkBaTHOTO Crioco0a ACHCTBHIA, BEAYIIETO KPEIICHUIO 3aa9u (BBIOOp myTei
U CPEJICTB /ISl €€ PEIICHUs).

5. [InanupoBaHue (CaMOCTOSATENBHO WIHM C MOMOLIBIONPENOIABATENSI) CAMOCTOSATEIbHON
paboThI 110 PEIICHHIO 3a/1a4H.

6. Peanmu3zarust mporpaMMbl BBITTOJTHEHHST CAMOCTOSITEIEHONW Pa0OTHI.

7. CaMOKOHTPOJIb BBITMIOJIHEHUSI CaMOCTOSTENIbHOW paboThl, OLIEHUBAHHME IOJy4YEHHBIX
pe3yNbTaToB.

8. Pednexcust cobcTBeHHON yueOHOMN 1€ATEIbHOCTH.

Pabora ¢ Hay4YHO# ¥ Y4eOHOI1 IUTepPaTypoi

PaGora ¢ yueOHONM W HayyHOW JUTEpaTypoll sBiSeTCs TIJIaBHOM  (opMoil
CaMOCTOSITeNIbHOW paboThl U HEOOXOIMMA MPU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHApPCKUX
3aHATHSIX, K KOHTPOJIbHBIM paboTam, TECTUPOBAHUIO, 3aUETYy.

B nporecce paboThl ¢ yueOHOM 1 HAyYHOH JTUTEpaTypoil CTyI€HT MOKET:

-JiefaTh 3alKicy MO X0y YTEHMs B BUJIE MPOCTOr0 WM Pa3BEpPHYTOro IjaHa (Co3/1aBaTh
nepevyeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJIATh T€3UCHI (LIUTUPOBAHME HAMOOJEee BaKHBIX MECT CTaTbU WM MOHOTpaduu,
KOPOTKOE M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000111eHe OCHOBHBIX BOIPOCOB paboThl);

- cO37aBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TE3HUCHI, KOTOPHIE).

Br16paB HY)KHBII HCTOUHHK, ClIeAyeT HAlTH MHTEPECYIOLINI pa3/ien 1o OTJIaBICHUIO WU
a1(haBUTHOMYYKa3aTeso, a TakKe OJHOMMEHHBIH pasfesl KOHCIEKTa JIEKIUH WM y4yeOHOro
nocobusi. B ciydyae BO3HUKIIMX 3aTpyAHEHUH B MOHUMAaHMM Yy4eOHOTO MarepHualia Cienyer
0o0paTuUThCsl K JPYTMM MCTOYHHMKAM, TJ€ H3JI0KEHHE MOXKET OKa3aTbcs OoJiee IOCTYIMHBIM.
HeoOxonumo oTMeTHuTh, UTO paboTa ¢ JIUTEPaTypoil HE TOJIBKO IMOJIE3HA KaK CPeACTBO Oolsee
rJIyOOKOr0 M3y4deHHUs JI00OW JUCHUIUIMHBI, HO M SIBISETCS HEOTHEMJIEMOH YacThIO
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npodeCCHOHATLHOM eATeNbHOCTH Oy IyIIero BBITYCKHUKA.

Penlenne CUTYallMOHHBIX 3a1a4 (Kelc-3aaHmii)

Keiic-3ananue(anrn. case- CJIyLIaI/IU, CUTyalusl) - 3a/laHue, CBA3aHHOE C KOHKPETHBIM
MOCJICIOBATEILHOCTRIO JICHCTBUH M HAIpaBICHHOE Ha pa300p, OCMBICICHHE W peIIeHUE
peanbHO# MPoQeCCHOHATBHO-OPUESHTHPOBAHHOW CUTYAIIUH.

Pemenue cuTyanmoHHBIX 3a/1a4 HANpPaBJICHO Ha (JOPMHUPOBAHKE YMEHHUS aHAJIM3UPOBATH
B KOPOTKHE CPOKHM OOJIBIION 00OBEM HEYNOPANOYEHHOM MH(OPMALMHM, IIPUHATHS DPELICHHH B
YCIOBUSAX  HEIOCTAaTOYHOM uH(pOpMaIlMK, TOTOBHOCTH HCIIOJIB30BaTh COOCTBEHHBIC
WHIUBHIyaJIbHBIC KPEaTUBHBIC CITOCOOHOCTH ISl PELISHUS NCCASA0BATEIIbCKUX 3a/1a4.

Pexomenpanuu no pabore ¢ kelcom:

- CHayaja HeOOXOJIUMO MPOYHMTATh BCKO MMEIOUIYIOCS MH(GOPMAIUIO, YTOOBI COCTaBUTH
LEJIOCTHOE MPEJCTABICHUE O CUTyallMl; HE CIEAYET Cpa3y €€ aHAJIU3UPOBATh, KEJIATEIbHO JIUIIb
BBIZICIINTE B HE JTaHHBIE, ITOKA3aBIINECS BaXKHBIMH;

- TpeOyercs OXapaKTepU30BaTh CUTYAIMIO, OINPEACTUTh €€ CYIIHOCTh W OTMETHTH
BTOPOCTEIICHHBIC AJIEMEHTHI, a TaKkkKe cHopMyIHpOBaTH OCHOBHYIO MPOOJEeMy U MPoOIeMBbl, €it
IMOJYNHCHHEIC,

- B@XHO OIEHUTHb BCE (aKThl, KacalIIMeCs OCHOBHOW MpoOJeMbl (He Bce (aKThI,
U3JIO)KEHHBIC B CHUTYallMH, MOTYT OBITh MPSMO CBSI3aHBI C HEW), W IMOMNBITATHCS YCTAHOBHTH
B3aMMOCBS3b MEXK/y [IPUBEICHHBIMU JaHHBIMU;

- cienyer cOpMyIUPOBATh KPUTCPUH ISl TIPOBEPKU MPABUIBLHOCTH IPETIOKEHHOTO
pelleHus, TONbITAThCA HANTH ajlbTepHATHUBHBIC CIIOCOOBI PEIICHUSI, €CIH TaKUe CYLIECTBYIOT, U
OTIPE/ICIIUTh BAPHAHT, HAKOO0JIee yIOBICTBOPSIIONINI BRIOPAHHOMY KPUTEPHIO.

Moayab Ne 1.

O0mas 3xos10rus M r100aJbHbIE IKOJOTHYECKHe PO0JIeMbl COBPEMEHHOCTH

1.1 YueHue o 6uocghepe

[Tonsitue 6uocdepsr. CoctaB u cBoicTBa Ouocdepsrl. YcroitunBocts 6uocdepnl. DyHKINUN
Y CBOMCTBA )UBOTO BemlecTBa. buoreoxumuueckue mukibsl. Hoocdepa.

[Tonstue 6uocdepsl nosiBwiioch B 6uonorun B XVIII Beke, HO BHepBble B OJM3KOM K
COBPEMEHHOMY CMBICITY MOHATHE «Onocdepay BBEN aBCTPUUCKUN Teosor Dayapa 310cC B KHUTE
«[Ipoucxoxaenne Anbem» (1873 T.), KOTOpBI ompeaenun ee Kak 0co0yr, obOpa3zyemyro
opranu3sMamMu 000504Ky 3emiau. B Hacrosimiee BpeMsi BCe JKUBbIE OpPraHM3Mbl Ha3bIBAIOT
«OnoTay, «OHOCY», <«KUBOE BEIIECTBO», a MOHATHE «OHOC(epa» TPaKTyeTcs TakK, Kak ero
TOJIKOBaJ akaneMuk Brnagumup VBanouu Bepnanckumii (1863-1945 rr.): ocoOasi, oxBaueHHas
XKHU3HBIO, 00osouka 3emin. B ¢usnko-xummueckom coctaBe Ouochepsl BepHaackuil Bbaemsi
CIIEyIOIIE KOMIOHEHTHI:

- KMBOE BEIIECTBO - COBOKYITHOCTb BCEX JKUBBIX OPraHU3MOB;

- KOCHOE BEILECTBO - HEXHUBBIE Tela WM sBJIEHUS (Ta3bl aTrMocepbl, TOpHbIE MOPOJIbI
MarMaTH4ecKoro, HEOPraHMYECKOro MPOUCXOXKACHUS U T.I1.);

- OMOKOCHOE BEUIECTBO - Pa3HOPOJHBIE NPUPOJHBIE Teda (MOYBBI, TOBEPXHOCTHBIE BOJBI U
T.IL);

- OMOTeHHOE€ BEeIIECTBO - MPOAYKTHI KU3HEEATEIbHOCTH JKUBBIX OPraHU3MOB (TYMYC MOYBHI,
KaMEeHHBIH yroiib, Topd, HeTh, CIAHIIBI U T.I1.);

Bepnanckuii B cBoeM Tpyne «bruocdepay» BrepBbie 10Ka3an MEPBOCTEIICHHYIO POJIh KUBBIX
OpraHu3MOB B (OPMHPOBAHUHU OKpYyKaroulei cpeabl. JKu3Hb -3TO CBSA3YIOILIEe 3BEHO MEXKIY
Kocmocom wm  3emnel, KOTOpOo€ HCHOJIb3YySl SHEPrUi0, MNPUXOAANIYI0 U3 KOCMOCa,
TpaHc(hOPMHUPYET KOCHOE BELIECTBO, CO3/IaeT HOBbIE (POPMBI MaTepHabHOIO MUpa. Tak, )KUBbIE
OpraHU3MBbl CO3JaJId TOYBY, HAMOJHWIM aTMoc(epy KHCIOPOAOM, OCTaBWJIM IOcie cebs
KAJIOMETPOBBIE TOJIIIM OCATOYHBIX MOPOJ U TOIUIMBHBIE OOraTcTBa HEJpP, MHOTOKPATHO MPOMY-
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CTHIIU uepe3 cebst Becb 00beM MupoBoro okeaHa. BepHajackuii He 3aHMMancs HpoOiIeMoit
BO3HUKHOBEHHUS H3HU, OH MTOHUMAJI €€ KaK €CTEeCTBEHHBIN ATall caMOOPTraHW3allud MaTepUH B
M000M 9YacTH KOCMOCA, IPUBOISIIHNA K BOSHUKHOBCHHIO BCE HOBBIX (DOPM €€ CYIIIECTBOBAHHS.

Yyenrne BepHaJcKoro HaleIMBAIO Ha U3YYCHUE )KUBBIX, KOCHBIX U OMOKOCHBIX TEN B UX
HEPa3pPbIBHOM €IUHCTBE, YTO ChIrPaJIo 3HAYUTEIHHYIO POJIb B MOJIMOTOBKE €CTECTBOUCIIBITATENICH
K 1IEJIOCTHOMY BOCIIPHUSITUIO MIPUPOIHBIX CUCTEM.

Crtpykrypa Ouocdepbl mnpeacTaBisieT coOOH COBOKYMHOCTb Tra3000pa3HOM, BOJHOW u
TBEpAOH 00OJIOYEK IIJIAaHETHl M JKMBOTO BEIIECTBAa, WX Hacensromero. Macca Ouocdepsr
coctaBisier npuoimsutenbHo 0,05% wmaccel 3emnu, a ee oovem - 0,4% oObema TIUTAHETHI.
['panunel  Ouocdepsl  ompenensier  pacnpocTpaHEHHWE B HEHW  KUBBIX  OPraHU3MOB:
TOPU3OHTAIILHBIX TPAHUI] B HEW HE CYIIECTBYET, a 10 BEPTUKAJIM BEPXHSIS IPAHUIIA PACIIONIOKEHA
Ha BBICOTE 030HOBOTO CJIOSI 3eMJIM, a HUXKHSS - B MpeeniaX JUTOC(EPHI JISKUT B CPEAHEM Ha
rryoune 3 kM oT moBepxHocTy cymu u 0,5 kM Hike nHa okeaHa. O 6osee rIyOOKOM IPOHUK-
HOBEHHH >KU3HU B TOJIIIH JUTOCHEPHI CBEACHUM HET.

JKviBoe BemiecTBO HAXOAUTCS B IOCTOSTHHOM 3HEPTeTUYECKOM OOMEHE C BHEUTHUM MHUPOM.
OHO sBJISIETCSI OCHOBHBIM OPraHU3YIOLIUM 3JIEMEHTOM B MOJIIEpKAHUU KPYTOBOPOTa BELIECTB,
o0OecrieyeHUd JTUHAMHYECKOrO paBHOBECHs JKoJormueckux cuctem. [Ipouecc co3mganus
OpPTaHWYECKOTO BeEIIecTBa B OWoOchepe MPOUCXOTUT OIHOBPEMEHHO C IPOTHUBOIOJIOKHBIMH
mporeccaM NOTPEOJICHUST U PA3JIOKEHUSI €ro IeTepOTPOPHBIMA OPTaHW3MaMU HA HMCXOJHBIC
MUHEpaJIbHBIE COeNMHEHUs (BOJa, YIJIEKUCIHbIM ra3 u np.). Tak ocyliecTBIseTcs KPyroBopoT
OpPTaHWYECKOTO BeIIeCTBA B Omochepe MpH yYacTUH BCEX HACEISIIONUX €€ OpPraHUu3MOB,
MOJIYYMBIIUN HA3BaHHUE MAJIOTO, UM OMOJOTUYECKOro, (OMOTHYECKOr0) KPYyrOBOPOTA BEILIECTB B
OTJINYKE OT BBI3BIBAEMOTO COJIHEUHOM SHEPrueil OOJBIIOro, UIN F€0JIOTUUECKOro, KPyroBOpoTa,
Haubosee SPKO MPOSBISIOUIETOCS B KPYroBOPOTE BOJBI M LUPKYIALIUU atMocdepbl. bonbiioii
KPYrOBOPOT TPOUCXOJUT HAa TMPOTSHKEHWHW BCETO T'€OJIOTMUECKOr0 pPa3BUTHS 3eMiIM U
MPOSIBIISICTCS B MEPEHOCE BO3AYIIHBIX MAacC, MPOIYKTOB BBIBETPUBAHUS, BOJIbI, PACTBOPEHHBIX
MUHEPATbHBIX COCTMHEHHH, 3arPA3HAIONIUX BEIIECTB, B TOM YUCJIE PaIuOaKTUBHBIX.

bruocdepa sBiaseTcst Ype3BbIYANHO CIIOKHON SKOCUCTEMOM, pabOTaIOIIeH B CTAlIMOHAPHOM
peXuMe Ha OCHOBE TOHKOW PETyJSIIIUM BCEX COCTABJIIIONIMX €€ 4YacTe u mporeccoB. Kak
CBUJICTENLCTBYIOT JaHHBIE UCCIIEIOBAHMI, 110 KpaiiHel Mepe nociennue 600 MiIH. JIeT XapakTep
OCHOBHBIX KPYTrOBOPOTOB Ha 3eMJIe CYIIECTBEHHO HE MEHSJICS, U3MEHSJIUChH JIUIb CKOPOCTH
reoXuMHU4ecknx rmnpoieccoB. CrabuinbHOE cocTosiHuE Ounochepsl OOYCIOBIEHO B MEPBYIO
odepelb JCSITEIBHOCTHIO JKMBOTO BEIIECTBA, OOECIEYMBAIONICH OMPEACIEHHYI0 CKOPOCTh
TpaHcopMaIiK COTHEYHOW SHEPTUU U OMOTEHHOW MUTPAIIUU aTOMOB.

Bmecte ¢ TeM BMeEmIATENbCTBO YEJIOBEKa B NPHUPOAHBIE KPYrOBOPOTHI NPHUBOAMT K
Cepbe3HBIM U3MEHEHUSM B COCTOSHMM Onocdepsl. Bo3Bpamasics k yuenuto B.M. Bepnanckoro,
H606XOI[I/IMO OTMETUTB, UTO OH OILICHUJI IIOABJICHHUEC YCJIOBCKA Ha 3€MJ'I€, KakK 01'”p0MHI:II71 miar B
IBOJIIOLIMM IIJIAHETHl. YUEHBIM CUYMTAN, YTO C BO3HMKHOBEHUEM YEJIOBEKAa M Pa3BUTHEM €O
HpOHSBOHCTBeHHOﬁ ACATCIIBHOCTH 4YCJIOBECYECTBO CTAHOBUTCA OCHOBHBIM TI'€OJIOTHYCCKUM
(akTOpOM BCEX MNPOUCXOIANIMX B Ouocdepe miIaHeTsl W3MEHEHWH, NMPUOOPETAoNMX TJI0-
OanbHbI xapakTep («YermoBeuecTBO, B3STOE B LIEJIOM, CTAHOBUTCS MOILHOM TIe0JIOrMYecKoit
cuioit»). JlanpHelee HEKOHTPOJIMPYEMOE pa3BUTHE MAEATENbHOCTH Jroed TauT B cebe
0oJbIIyI0 OmMacHOCTh W motomy, cuutan B.W. Bepnanckuii, 6uocdepa nomkHaA MOCTETIEHHO
npeBpamaTbes B Hoocdepy, Hin chepy pazyma (0T rpeueckux N00S - pazyM, sphaira - mrap).

[Tonsitue «HOOC(hepa» oTpakaer Oyayliee COCTOSHHE pPalMOHAJIbHO OPraHW30BaHHOM
IPUPOIBI, HOBBIM 3Tam pa3BUTHA Ouocdepsl, AMoXy HOOoc(epsl, KOr/aa JalbHEHIIas BOJIOLUSI
MJIaHEThl OYJET HAMpaBIATHCS Pa3yMOM B IENsSX oOecredeHuss HeoOXOIWMOW TapMOHUHU B
COCYILECTBOBAaHUH MTPUPO/IBI 1 OOIIECTBA.

CamocrosTenbHas paboTa KypcaHTa COCTOUT B MOJITOTOBKE K KOHTPOJIBLHON paboTe U
BKJIIOYAeT MpopabOTKy BONPOCOB, YKa3aHHBIE HUXKE.

Bonpocul ona camonposepku
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JatiTe onpeneneHue NOoHIATHAM «Onochepa» u «Hoochepay.
Korna u xem ObUT0 BBEZICHO TOHSITHE «Onocdepar?
JlaliTe XapakTepuCTHKY OUOChEpHI.
Onwumute rpaHubl Ouochepsl.
[lepeuncnure MsATh OCHOBHBIX CBOMCTB OMOCHEPHI.
. JaliTe onpeneneHne MOHITHIO «OMOTCOXUMUYCCKHMA TIUKID».
7 N300pa3ute OMOreOXMMHUYECKHIA IUKIT a30Ta, JaiiTe HeOOXOIUMBIC MOSICHEHHUS.
8. M3ob6pa3ute Omoreoxumuueckuii ki dpocdopa, 1ainTe He0OOXOAUMBIC TTOSICHEHHUS.
9. B uem cocrout peBotonMoHHOCTh yueHus: B.1. Bepuanckoro o 6uocdepe?
10. /laiiTe onpeiencHnE TOHSITHIO «OKHUBOE BEIICCTBOY.

oA wNE

11. [lepeuncnute U ONUIINTE OCHOBHBIC ()YHKIIUHU )KUBOTO BEIICCTBA.
12. [lepeuncnute U ONUIINUTE CBOMCTBA )KUBOTO BEIIECTBA.
13. OmummMre  poiib  AHTPONOTEHHOT'O  BMEIIATENILCTBA B OMOTCOXUMHUYECKHUE
ITUKJTBL.
14. Kakum 06pa3om oOecrieqnBaeTcsi yCTOMUMBOCTh Onochepsi?

1.2 Ikocucmemuwli

CamocrosaTenbHas paboTra 0O0ydYaroIIerocs COCTOUT B IOBTOPEHUH JIEKIIMOHHOTO
Marepuaja W BKIIOYAET CJIECAYIOUIME OCHOBHBIC pa3/ieNbl: BHJBI JKOCHCTEM, CTPYKTYPHI
9KOCUCTEM, TPO(PUYECKUE CBS3U B SKOCUCTEMAaX, MPOAYKIUS M MPOIYKTHBHOCTH IKOCHCTEM,
BHUIbI CYKIIeCCI/If/'I. HGKOTOPI)IG OCHOBHBIC ITOHATHA 11O TEMEC U3JIOKCHBI HUXKC.

DKocucremMa - 3TO CHUCTEMa, COCTOsIIas M3 KUBBIX CYIIECTB U CpeAbl UX OOWTaHUS,
O00BEIMHEHHBIX B €IMHOE (PYHKIMOHAJIbHOE Iiesoe. TepMHH BBEAEH aHIVIMHCKUM 3KOJIOTOM
AptypoM Tencnu B 1935 roay. [lonstue sxocucTeMbl aOCTpaKTHOE, TO €CTh HE MPHUBSA3aHO K
KaKoMy JMOO KOHKPETHOMY YYacTKy TEPPUTOPHH, B OTJIIMYME OT OMOTEOIeH03a, KOTOPBIH
0OBIYHO MPHUBSI3aH K KaKOK-TMO0 KOHKPETHON TEPPUTOPHH.

OcCHOBHBIE CBOMCTBA DKOCHCTEM:

1) CIIOCOOHOCTH OCYIIECTBIISITH KPYTOBOPOT BEIIIECTB;

2) MPOTUBOCTOSATH BHEIIHUM BO3JICHCTBUSIM;

3) MIPOU3BOIUTH OMOJIOTUYECKYIO MPOAYKITHI0. Buabl
JKOCHCTEM:

1) MHKpPOIKOCHCTEMBI (aKBapUyM, HEOOIBILION BOIOEM, KArljis BOJbI U T.J11.);
2) Me3o3KocucTeMa (Jiec, 03epo, CTelb, peKa);

3) MmakposkocucTema (OKeaH, KOHTHHEHT, IPUPOHAs 30HA);

4) rtnobanbHas 3kocucTeMa (Orocdepa B 1eTI0M).

0. Onym mpemnoxuin kiaccupUKaIMIO SKOCHCTEMBI HA OCHOBE OMOMOB. DTO KpPYIHBIE
HOpPUPOHbIE HKOCHUCTEMBI, COOTBETCTBYIOIIUE ¢uzuko-reorpaduyecKkuM 30HaM,
XapaKTEpU3YIOIUECS] KaKuM - JMOO0 OCHOBHBIM THIIOM pPAaCTUTENBHOCTH WM JIPYroi
XapaKkTEepHOW 0COOEHHOCTHIO JIaHAIIA]TA.

Tumnbr GMOMOB:

1) HazemHbIe (HapUMep, TYH/PA, Taiira, CTENH, MyCTHIHH);

2) MpecHOBOJHbIC  (HAampuMmep, BOJOTOKH:  PEKH, pydbH;  BOJOEMBI:  03epa,
npybl, 6010Ta);

3) Mopckue (Hampumep, 30HBI aNBeJUIMHTA, KOPAJUIOBBIE PH(BI, OTKPHITHIH OKeaH,
npUOpEKHbBIE BOJDI).

CTpyKTypHpOBaHHE AKOCHCTEM IPOU3BOIAT B 3aBHCHMOCTH OT €€ THUIA, HampuMep,
CYIIECTBYET BEpTUKaJbHAas W BHJIOBAas CTPYKTYpbl IIUPOKOJUCTBEHHBIX JIECOB, CTOSYHMX
BOJIOEMOB H TID.
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B skxocucreMe MOKHO BBIIEIHTH JBa KOMIIOHEHTA — OHOTHYECKHH UM a0MOTHUYECKHUH.
buotnuecknii nenurcs Ha aBTOTPOGHBIN (OpraHU3MBI, MOTYYAOIINE TEPBUYHYIO SHEPTHIO IS
CYyIIECTBOBaHMS W3 (OTO- M XEMOCHHTE3a WJIM MPOAYIICHTHI) U TeTepOoTPOPHBIA (OPraHU3MBI,
MOJTYYArOIIUEe YHEPTUIO U3 MPOLIECCOB OKHMCIICHUSI OPTraHUYECKOTO BEIIECTBA — KOHCYMEHTHI U
PEAYIEHThI) KOMIIOHEHTBI, KOTOpbIe (HOPMUPYIOT TPOPHUUECKYIO CTPYKTYPY IKOCHUCTEMBI.
Tpodudeckas mens - MocaeA0BATEIbHBIA PsII OPraHU3MOB, B KOTOPOM KaXKJ0€ TOCIEAYIoIIee
3BEHO IMOEIAaeT MPEIIeCTBEHHUKA 10 1ernud. COBOKYIMHOCTh TPO(QUUECKUX IETel B IKOCHCTEME
MIPEACTABISIET COO0M TPOPUUECKYIO CETh.

Cykueccust - ToclefoBarelbHasl CMEHa OJHOro OWoIeHo3a JpyruMm. Pasmudaror
NEepPBUYHBIC W BTOPUYHBIC; IPUPOJIHBIC M AHTPOIIOTEHHBIC, AJUIOTCHHBIC, ABTOTCHHBIC |
HUKJINYECKHE CYKIIECCHUH.

Bonpocw ona camonposepxu

JaiiTe onpenenenrne TEpPMUHY «IKOCHCTEMAy.

[lepeunciure BUIBI IKOCUCTEM, IPUBEAUTE IPUMEPHI.

Uto Takoe BUI0BAsI CTPYKTYpPa SKOCUCTEMbI?

N300pa3ute BEpTHKAIBbHYIO CTPYKTYPY TPOIIUYECKOTO Jieca.

oD

5. H300pa3uTe BepTUKANBHYIO CTPYKTYpY o3epa. Kakue BUIBI KHBBIX OPraHU3MOB
MOTYT 00UTaTh B PO yHIATIHHON 30HE?

6. 300pa3ute BepTUKAIBHYIO CTPYKTYpY OKeaHa. Kakue BHUIbI )KUBBIX OPTaHH3MOB
oburaroT B 3BpoTHUECKO 30HE?

7. Ilepeunciure CBOWCTBA SKOCUCTEM.
8. Uro takoe Tpoduyeckas nennb?
9. IlpuBenuTe MpuUMep MACTOUIIHON U JETPUTHOM TPOPUIECKON LETIH.

10. Yto Takoe nmepBUYHAS MPOIYKIUs?

11. Kakue Ha3eMHbIE SKOCUCTEMBI SBJISIFOTCS HU3KOIPOIYKTHBHBIME?
12. Kakue MOpCKHE 3KOCUCTEMBI SIBIISIFOTCSI BRICOKOTIPOIYKTHBHBIMHE?
13. JlaiiTe onpeneneHue MOHITHIO «CYKIIECCHSI.

14. OnumuTe X0/ NEPBUYHON CYKIIECCHH.

15. OnuiuTe X014 BTOPUYHON CYKIIECCHU.

1.3 IlonyasayuoHHas duHamMuka

CamocrositennpHass paboTa OOydYaromIerocss MpeArnojaraeT 3allOMHHAHUE MaTepuarna,
M3JI0)KEHHOTO Ha JIEKIMU MO TJIaHy: MOMYJSIIUH, BHUIBI, CTPYKTypa MOMMYNSIHHA, MHPAMHUJIBI
BO3PAcTOB, (aKTOPHI, BIUSIONIME HA IWHAMUKY YHCICHHOCTH TMOIYJSIUN, CBS3U MEXKIY
MOMYJSIIUSIMA U BHYTPHU TOMYJISLIAMN.

[Momynsaus (mo3auesar. populatio, ot mar. populus — Hapo, HaceneHue) - COBOKYIHOCTh
ocobeit ogHOrO BHJA, OOJee UM MEHee JIUTENbHO 3aHUMAarolas onpeaAeaéHHOe TPOCTPAHCTBO
U BOCTIPOM3BOJIAIIASI ce0sl B TeUEHHE OOJIBIIOTO YMCIIa TOKOJICHUH; 0COOM OJHOM IMOIYIISIIUN
UMEIOT OOJBIIYI0 BEPOSTHOCTh CKPELIUBAThCA JAPYr C JIPYroM, 4eM C OCOOSIMHU JIPYrHx
TOITYJISIIIAI; 9TO CBSI3aHO C TEM, YTO JIaHHAsi COBOKYITHOCTh 0COOEH OT/IeJIeHa OT JAPYIHX TaKHX
e COBOKYMHOCTEW 0coOell TOH MM MHOM CTENEHBIO JABJICHMS Pa3JIMYHBIX (OPM H3OJISLUU.
[Tonymanuyu XapakTepU3yITCs YHUCIEHHOCTBIO, IIOTHOCTBIO M CTPYKTypou. Ilmpamumisl
BO3PAacCTOB OBIBAIOT BO3PACTHHIE M IOJIOBO3PACTHBIE, OHU CIYKaT JJsl MPOTHO3HBIX OLIEHOK

! hitp://cyclowiki.org/wiki/
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COCTOSIHUSI TMONYJSLMN C LENbI0 NPUHATHS CBOEBPEMEHHBIE MEp IO NPEJOTBPAIICHHUIO HX
VICYEC3HOBEHHUS UJIN PETYIISILIMN YUCICHHOCTH.

buotnyeckuit moreHmman - (oT rped. DIOte KM3HB, CHHOHUM - PENPOIYKTHBHBIH
HOTEHIMAT) — XapaKTepPUCTUKA BHYTPEHHEH NOTEHIIMAIbHON CLIOCOOHOCTH JAHHOW MOMYJIALUU
K POCTY NpPH CTaOUILHOM BO3PAaCTHOM COCTaBE M ONTHUMAJBHBIX YCIOBUSAX CPEJbl; BBHIPAXKACTCS
BEJIMYMHON NpUPOCTa MONYJSIUMKM 3a €IMHUILY BPEMEHHM B pacdyere Ha OJHY O0co0b.
ConpoTuBieHue cpeabl - COBOKYINHOCTb BCEX JUMHUTHPYIOIIMX YHCIEHHOCTb MOMYJISILUN
¢dakTopoB. Hampumep, KOJIMYECTBO MUINM, HAINYME/OTCYTCTBUE XHIIHHKOB, CIHUILIKOM HH3-
Kasi/BbICOKasi Temneparypa u np. TakuM oOpa3oM, TUHAMHUKA YUCICHHOCTH MOMYIISIUN 3aBUCUT
OT TOro, KakMM 00pa3oM (opMHUpPYETCS COOTHOLIEHUS «COINPOTHBIIEHUE CPElbl - OMOTHYECKUI
NOTEHLUAM». 3aBUCUMOCTb JIJAHHOTO COOTHOIIEHHS OT BPEMEHHU IO03BOJSET ONPENEIUTH THUIL
JUHAMUKH YUCICHHOCTH MONYJISIUMNA (CTaOUIIBbHBIN, N3MEHUYMBBIH, B3pbIBHOI).

Buotnueckue cBs3u (cMMOMO3, HEUTpaau3M, aHTHOMO3)- OTHOLICHHS MEXIY O0CO0sSMHU,
nonyasiuusamMu, BuaaMu. CuMOMO3 - TUN OMOTHMYECKOH CBsA3M, NPU KOTOPOM OJMH U3
B3aMMOJICHCTBYIOIIMX BHJOB WM 00a H3BJIEKAIOT BBHITOJYy M3 CBOUX B3aMMOOTHOIICHUU.
HeiirpanusMm - Tun 6MOTHYECKON CBA3M, IPH KOTOPOM HE HAOII0aeTCsl HU OTPULATENbHOTO, HU
MIOJIO’KUTEIBHOIO BIMSHUS BUJOB JPYr Ha Jpyra. AHTHOMO3 - TUIl OMOTHMYECKOW CBSA3M, NPHU
KOTOPOM OJIMH M3 B3aUMOJICHCTBYIOIIMX BUAOB WIH 002 UCHBITHIBAIOT YTHETEHHE CO CTOPOHBI

Jpyroro.

Bonpocul ons camonposepku
JlaiiTe onpeneneHue NOHATHIO «ITOIYJISLUS».
Uem xapaKTepu3yeTCsl MOMYIISIUs?
Kakue momynsiuu uMEIOT MPOCTYIO AeMOTpadUIeCKyIO CTPYKTYpy?
Kakue momynsinuu UMEIOT CIIOKHYIO IeMOTPadUIECKYIO CTPYKTYPY?
N300pa3ute nupamMu 1y BO3paCTOB BHIMUPAFOIICH TTOMYIISIIIHH.
Uto Takoe OMOTUYCCKHUI ITOTEHIIMAI BHAA?
UT0 Takoe eMKOCTh CpeIbl JJIsl JAHHOTO BUAA?
8. Uro Takoe CONpOTHBICHUE CPE/IbI?
9. Kakum oOpa3om BhusieT IUJIOTHOCTh MOMYJSIIMM HA  4uciaeHHocTh?  [lpu-

BEJIUTE PUMEPEI.

10. Kakwuie Tumbl TUHAMHUKY YUCICHHOCTH MONysuuid Bel 3Haete?

11. JTaiiTe onpenencHUE MOHATUIO «OMOTUUECKUE CBSZH.

12. Kakue Buabpl 6MoTHuecKkux cBs3eil Brl 3HaeTe?

13. Yto Ttakoe mytyanuszm? [IpuBeante mpuMepsl.

14. Yto Takoe xumiHuuectBo? [IpuBeauTe mpruMepsl.

Nogas~wd e

1.4 3kos102uyeckue ghakmopbul

CamocrostenbHas paboTa 0OOydYarollerocsi MpeanoyiaraeT MOBTOPEHHUE JIEKIIMOHHOTIO
MaTepuaia 1o IUIaHy: Kiaccu(UKanus dKOIOTHYECKHX (PaKTOPOB, BO3JEHCTBUE YKOIOTUIECKUX
(bakTOpOB Ha JKUBbIE OpraHU3Mbl, 3akoHbl JInbuxa u lllendopaa, neneHne KUBbIX OPraHU3MOB
10 OTHOILIEHUIO K (haKTOpaM CpeJIbl.

OKonorudyeckuil (akTop - 3T0 JH0O0H 3IEMEHT cpeibl, COCOOHBIN OKa3bIBATh MPSIMOE
BO3)I€I>'ICTBH6 Ha XMBBIC OpraHU3Mbl XOTA Ha MPOTSKCHUU OJIHOﬁ u3 (1)33 HUX MHAWBUAYAJIIBHOTO
pa3BUTHSL, WK J1I000€ YCIOBHE Cpe/bl, HA KOTOPOE OPraHU3M OTBEYAET MPUCHOCOOUTENEHBIMU
peakiusMu. Ilpocteimas kimaccudukanus IENUT IKOJIOTHYecKue (aKTOpbl HAa JBE TPYIIIbI:
abuoTtnueckue (HeKUBOW MPUPOIBI) U OHOTHYECKHE (KUBOM MPHUPO/IbI) (PAKTOPHI.

3akoH JIubuxa Qopmynupyercs cieayrommM o0pa3oM: BEIIECTBOM, HAXOJISAMIMMCS B
MHUHHMYME, ONpEAessIeTcs BEeIMYUHA YpOXKas, ONpeAessieTcss ero CTaOMIbHOCTh BO BPEMEHHU.
3akon lendopnaa: mo0oit BUI MMEET ONpeeeHHbIE, YBOIIOIUOHHO YHACTEIOBaHHBIC, BEPXHUHN
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U HIDKHUH Tpesienbl TOJIEPAaHTHOCTU (BBIHOCIMBOCTH) 110 OTHOLICHHIO K BO3JEHCTBHIO JIIOOOTO
dakTopa cpebl.

Cy1iecTByeT JelieHNe KUBBIX OPraHW3MOB IO MPU3HAKY MX OTHOILUEHUS K BO3JCHCTBUIO
9KOJIOTUYECKUX (DAaKTOPOB HAa CTEHOOMOHTOB U 3BPUOMOHTOB. CTEHOOMOHTHI MMEIOT Y3KUH
JIMara3oH TOJIEPAHTHOCTH IO OTHOIIEHUIO K BO3JEHCTBHIO KaKOTO-JIMOO 3KOJOTHYECKOTO
(baxTopa, a 3BpUOMOHTHI - IUPOKUH. CiieayeT MOHUMATh, YTO YUCTHIX CTEHO- U IBPUOHMOHTOB HE
CyLIECTBYET.

Bonpocul ona camonposepxu
JaliTe onpeneneHne MOHIATHIO «9KOJOTHUECKHUI (haKTop».
[TpuBenuTe KIacCUPUKAUIO FIKOJIOTUYECKUX (PAKTOPOB.
Kakue abnornueckue dakropsl Bel 3HaeTe?
Kakue pakTopsl oTHOCATCS K OMOTHYECKUM?

el oA

5. U300pazute rpaduyeckyro 3aBUCHUMOCTh >KM3HEHHOMW AaKTUBHOCTH OpraHU3Ma OT
MHTEHCUBHOCTHU BO3EHCTBUS 3KoJIorHueckoro dakropa. [laiite HeoOXoauMbIe MOACHEHUS (30HbI
ONTUMYyMa U MECCUMYyMa).

6. Chopmymupyiite 3akoH JluOmxa. Ilpumenum nu 3akoH JlmOuxa K IKUBOTHBIM?
IIpuBenuTe NpUMEpSI.

7. Chopmynupyiite 3akoH lllendopaa. [losicaute ero aeiicTBre Ha mpuUMepax.

8. Uto Takoe ToJepaHTHOCTh BUAA?

9. SlBnsercs 1wm TioyOMHAa ~— OKeaHa  JKoJormdyeckuMm  Qakrtopom?  I[losicHuTe
OTBET.

10. Kakwue opranusmsl sBisiercs cteHoOnonTamu? [IpuBenuTe mpuMepsl CTEHOTEPMHBIX,
CTEHOTAJIMHHBIX OPraHU3MOB.

11. Kakue opranusmsl sSBisitoTcs 3Bpubuontamu? [lpuBennure npuMepsl 3BpUTaTUHHBIX U
BPUQPOTHBIX OPraHU3MOB.

1.5 I'106a1bHbIE IK0102UYECKUE NPO61eMbl COBPEeMeHHOCmU

CamocTtosaTenpHas paboTa oOydaromierocs mpeanojaraeT MnpopadoTKy IUTEpaTypbl U
KOHCIIEKTa JIEKIIMH IO CIEIYIOIIUM BOMpOcaM: JeMorpaduyecKkuil B3pbIB; KUCIOTHBIE OCAJKH,
ro0anbHOE TIOTEIUIEHWE, pa3pylIeHHe O30HOBOTO CJIOsl, OIYCTHIHMBAaHWE, YMEHBIIECHUE
BUJIOBOTO Ppa3HOOOpa3us B acleKTe AaHTPONOTeHHOrOo BO3ACHCTBHS Ha MPHUPOAY; IMOHSTHE
YCTOWUYMBOIO pa3BUTHSL.

B nemorpadudeckoii MCTOpUM UYEIOBEYECTBA YCIOBHO MOXXHO BBIJEIUTH JIBa OOJBIIUX
nepuona. IlepBbli M3 HUX COOTBETCTBOBAI TAaK HA3bIBAEMOW arpapHOM LMBWIM3AUUU U
MPOJIOJDKAJICSA MPUMEPHO A0 BTOpoil nmosnoBuHbl XVII B. OH oT/IMYaics CpaBHUTEIBHO HU3KUM
MPUPOCTOM HaceleHus. B ycrmoBusx mepBOOBITHOrO 00IIeCTBa, JaKe MPU HATMYUU TOJUTAMUU
(T. e. MHOTOOpauus), €CTECTBEHHBIH MPHUPOCT OBLT HE3HAUYMTENEH, TaK KaK POXKAAeMOCTh U
CMEpPTHOCTb, HAXOISICh HA BBICOKOM YPOBHE, B3aUMHO YPAaBHOBEIINBAIHUC.

Haubonee 3amMerHble W3MEHEHHS B  YHCICHHOCTH OKUTEIEH 3€MHOro  Iapa,
03HAMEHOBABIIIHE MEPEX0/ KO BTOPOMY MEPUOY JeMOTrpauueckoro pa3BUTHs, MPOU3OIUIHA 32
nocleAHre TpU C JUIIHUM ctonetus. Ho um Ha ux ¢oHe temmbl mpupocta B 1960e rojsl
OKazauch OecrpereieHTHBIMU. Torga W BO3HUKIO TOHSTHE AeMorpaduyecKuil B3pHIB —
pE3KOe YBEIMYEHHE MPUPOCTA HACEIEHUSA, IMOABUIMCh MpAYHBIE IMPOTHO3bI CKOPOTO
TIEPEHACEIICHUS TIJIAHETHI.

B dyem mopnmHHaAs mpuumHa aemorpadudeckoro B3pbeiBa? IIpexme Bcero, 3To pe3yiabrar
PE3KOTO CHUXEHUS JOJIU CMEPTHOCTH BO BCEX BO3PACTHBIX rpymnmax. PoxkmaemocTs ke Jau00
COXpaHMWJIACh HA HEM3MEHHOM YpOBHE (BO MHOTHX CIa0Opa3BUTHIX CTPaHAaX), TUOO CHU3UIIACH,
HO OTHIOJIb HE B TAKOW CTEIMEHH, KAaK CMEPTHOCTh. B MmepByro ouepenp 3TO KacaeTcsl IEpEBEHD B
Pa3BUBAIOIIMXCS CTPAHAX, T/I€ BBICOKASI POKAAEMOCTh COXPAHSETCA MO PAAY NpUYUH. JIroau uc-
MMOKOH BEKOB CUHMTAJIM €€ €CTECTBEHHOMW M HE BHJIEJIM PEAJIbHON aIbTEPHATHBBI, a IpomnaraHja
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Iepexo/ia K CO3HATEIIbHOMY INIAHUPOBAHUIO CEMBH C TPYJOM JOXOJUT 10 UX co3HaHus. Henb3s
3a0bIBaTh TaKX€ O KOHCEPBATUBHOW MO3ULUHU B OTHOLIEHUH POXKIAEMOCTH MPAKTUYECKH BCEX
peNUruii MUpa — MHIYU3Ma, XpUCTHAHCTBA, UClIaMa, NyJan3ma, Oyaau3mMa BO BCEX UX TOJKaX.
He cekper, uTo 10 cux nmop uepkoBb (Jito0as) sABIsETCA (PAKTOPOM, CYLIECTBEHHO TOPMO3SILUM
HOpMaJTU3aIHIIO I100aIbHON 1eMorpadudecKoi CUTyaluu.

BecKOHTpONBHBIM pPOCT HApOJOHACENIEHHUS MHUpPAa paHO WM MO3AHO B COCTOSIHUU
IIOBEPTHYTh B Xa0C MHPOBYIO 3KOHOMHUKY, YTO clelaeT Oecnosiae3HoHOopbO0y ¢ HHILETOH |
roJ0A0M, MPHUBEACT K HMCTOIIEHHIO IMPHUPOJHBIX PECYpcoB M K (haTaJbHBIM IOJIUTHYECKUM
HOTPSICEHUSIM.

BwMmecte ¢ Tem, He00X0AMMO NMPUHUMATh BO BHUMAaHME, YTO CBOETO MHUKA OTHOCHTEJIbHbIE
TEMIIBl pOCTa YMCIEHHOCTU HaceseHus 3emun gocturiu B 1960-e rr.; a ¢ xonma 1980-x rr.
HAyaJI0Ch CHUKEHUE U a0COIIOTHBIX TEMIIOB POCTa YUCIEHHOCTH HaceleHus: Mupa. B Hacrosiee
BpEMs TEMIIbl POCTA HACEJIEHMsI CHMIKAIOTCS IMPAKTUYECKH BO BCEX CTpPaHAX MHUpPA; U MOYKHO
TrOBOPUTh, YTO MBI )KMBEM B 3I0XY OKOHYAHMs JeMorpaduueckoro B3pbiBa. Bmecre ¢ TeM,
yrpo3a JOCTHKEHUS! YPOBHAMHU OTHOCHTEIBHOTO TEPEHACENIeHUsI KaTacTpopUuecKuX 3HaYCHHUN
JO CUX TIOp COXpaHAETCS NPUMEHHUTEIbHO K OTIENbHBIM CTpaHaM, TIJ€ CKOpPOCTh
JeMOTparUecKOro pocTa OCTa&TCs 10 CUX MOP MCKIIOUUTEIBHO BBICOKOH, a 3aMe/ysieTcs OHa
HEI0CTaTOYHBIMHU TeMIIaMu (IIPeXk/ie BCero peub UAET o cTpaHax Tponudeckoil AQpukH, TaKUX
kak Hurepus, IPK, Anrona u . 11.).3

Cy1iecTByeT HECKOJIBKO OLIEHOK KOJIMYECTBa JII0/Iel Ha IJIaHeTe, KoTopoe 06e300/1e3HeHHO
MOJKET «BblAEpkaThy Hama mianera: 500 muH, 3-4 mupa u 1012 mapa. BoapIMHCTBO yYeHBIX
cXoaarcs Ha uyuciax 3-4 MIpJ, M KOCBEHHBIM J0Ka3aTeNbCTBOM CIIPABEUIMBOCTH JITAHHOTO
CYXKICHUS SIBISIETCA TOT (PAaKT, YTO IJI00ajIbHBIE MPOOJIEMbI COBPEMEHHOCTH BO3HHUKJIM TOIJA,
KOTJ]a YUCJICHHOCTh «II€pEeBAJIUIIa» 3a ITY OTMETKY.

I'nmo0anbHbIE MPOOIEMBI COBPEMEHHOCTH - 3TO COBOKYIHOCTh Han0oJI€€ OCTPhIX MUPOBBIX
npobieM, peleHne KOTOPbIX TpeOyeT MacCOBOIO OCMBICIACHHMS M OOBEIMHEHHs YCHIUM Bcex
HApOJIOB M rocynapcTB. K HUM OTHOCST yrpo3y sSIepHON BOWHBI, IKOJOTHUECKYIO KaTacTpody,
pacTyuii packoil Mupa Ha «OoraTtble» U «OelHbIe» CTpaHbl M HApOJbl, HCTOLICHUE
TPaJMLIMOHHBIX U HEOOXOAMMOCTh ITOMCKAa HOBBIX MCTOYHUKOB 3HEpruu. B kypce «Oxomorus»
IPENOoNaraeTcss N3y4eHue II00albHbIX KOJOIMYECKUX MPOOJIEM COBPEMEHHOCTHU: KHCIOTHBIE
OCaJKM, HapylIeHHWE O30HOBOTO CJOs, TIN00aIbHOE NOTEIJICHHE, YMEHBILIEHHE BHJIOBOTO
pa3sHooOpa3us, omycTelHMBaHUE. [1o Kaxmoil M3 mepedyurciIeHHbIX MpoOJeM CTYAEHT OJIKEH
3HaTh €€ CyTh, CYHIECTBYIOIINE OLIEHKH, a TAKXKe ITyTH PEIICHHUS.

YcroitunBoe pasputue (anria. sustainable development) - npaBuibHOE, TapMOHHUYHOE
(paBHOMEpHOE, COalaHCUPOBAHHOE) pa3BUTHE. [ApMOHWYHOE pa3BUTHE - OTO MPOIECC
W3MEHEHNH, B KOTOPOM OJKCIUTyaTallus NIPUPOIHBIX PECYPCOB, HAlpaBICHUE WHBECTULIUH,
OpUEHTAIMsl HAayYHO-TEXHUYECKOTO pa3BUTHS, PAa3BUTHE JMYHOCTHM U HHCTUTYLHOHAJIbHbIE
U3MEHEHHs COIJIACOBAHBI JAPYT € APYIOM M YKPEIUISIOT HbIHEIIHUN U Oynyluil moTeHuan s
YIOBIIETBOPEHHUS 4YEJIOBEUECKUX TMOTpeOHOCcTe W ycTpemieHud. C HSKOJOTMUECKOW TOYKHU
3peHHs], YCTOWYMBOE pa3BUTHE JOJDKHO O0€cledrnBaTh LEIOCTHOCTh OMOJIOTUYECKHX U
¢uznueckux NpupojHbIX cucteM. Ocoboe 3HaUeHHE MMEET JKU3HECTIOCOOHOCTh AKOCHCTEM, OT
KOTOPBIX 3aBUCUT TIJ00ajbHass CTaOWIBHOCTH Bcel Ouocdeprl. bomee Toro, mnousTHe
«TIPUPOJHBIX)» CUCTEM U apeajoB OOMTAHMS MOXHO IOHMUMATh IIMPOKO, BKIIOYAas B HUX
CO3aHHYIO YEJIOBEKOM CpeNy, TaKylo Kak, Halpumep, ropona. OCHOBHOE BHUMAaHHE YIEIAETCS
COXPaHEHMIO CIIOCOOHOCTEN K CAaMOBOCCTAHOBIICHUIO U JUHAMUYECKOH a/laliTallui TAKUX CUCTEM
K HM3MEHEHHSAM, a HE COXPAHEHHE HUX B HEKOTOPOM «HJEAIbHOM» CTaTUYECKOM COCTOSHHUHU.
Jerpananus TOpUPOIHBIX PECypCoOB, 3arpsi3HEHHE OKpYyXKarolled cpeabl M yTpaTa
OMOJIOTHYECKOTO  Pa3sHOOOpa3Hs COKpAIalOT CIIOCOOHOCTh  DKOJOTMYECKHMX CHUCTEM K
CaMOBOCCTaHOBJIEHUIO.

2 http://www. globaltrouble.ru/demograficheskaya_problema/
3 http://ru.wikipedia.org/
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Bonpocwt ona camonposepku

1. Ha3zoBure nporHo3Hble OLIEHKH YUCIeHHOCTH mroaen B 2050 r.

2. K dyemMy MOXET TPHUBECTH YBEIWYCHHE TEMIIOB TMPUPOCTA HACEICHUS Ha
3emiie?

3. KakoBa 4nCII€HHOCTb HaceJeHUs TJIaHEThI B HACTOSAIIEE BpeMs?

4. KakoBbI IpUYKHBI IeMOrpapUIECKOTO B3phIiBa?

5. JlaiiTe onpeecHue TEPMUHY «rJI00aJIbHEIE poOIeMbI COBPEMEHHO-
CTH.

6. Ilepeuncnute rio0anbHBIE YKOJIOTUIECKUE TPOOIEMBI.

7. Ha3oBUTE MPUYMHEI U MTOCIEACTBUS BBINAJCHIS KUCIOTHBIX OCAIKOB.

8. HazoBuTe mpUUYWHBI M MOCIEACTBUS HAPYIICHUS 030HOBOTO CJIOS 3€MIIH.

9. HazoBuTe MpUUYUHBI M TMIOCIIEACTBHUS TJI00ATBHOTO IMOTETIIICHUS.

10. Kakue TOYKHM 3peHHsI 10 TTOBOTY TJI00aIbHOTO MOTEIJICHUS CYIIECTBYIOT B HACTOSIIEE
Bpemst?

11. Kakue MexIyHapOIHBIC COTJIAIICHHS IO BOIPOCAM O30HOBOTO CJIOS U TJI00ATBHOMY
noremicHuio Bel 3Haere? HazoBuTe MX OCHOBHBIC MOJIOKCHUS.

12. Kakum 00pa3oM cka3bIBaeTcs Ha COCTOSHUM Ouochepbl YMEHBIIEHHE BHUIOBOTO
pazHoooOpazus?

13. Yro noapazymeBaercsi MoJ] TEPMUHOM «OIycThiHUBaHUE»? KakoBbl ero macmralbl B
HacTosiee Bpemsi?

14. Maiite onpezeneHue TEPMUHY «YyCTOMUMBOE PAa3BUTHEY.

15. Yro noapasymeBaeTcst MO/ YCTOMUMBBIM Pa3BUTHEM C IKOJIOTHYECKON TOUKU 3pECHUS?

16. Kakue mexayHapogHble KOH(DEPEHIINH 110 YCTOHYNBOMY pa3BUTHIO Bbl 3HaeTe?

Monayas 2. [Ipupoaonosib30BaHue U 0XPaHA OKPY:KAIOLIEH cpeabl

2.1 Ilpupodonoav3oeaHue

CamocrosTenbHas pabora o0ydarollerocst BKJIIOYAeT MpopabOTKy Marepualla JaHHOU
TEMbl O IUIaHY: HPUPOAHBIE PECYpChbl, KIACCU(PUKAIMM MPUPOAHBIX PECYpPCOB, PECYPCHBIN
(aHTPOTIOT€HHBII) MKJI, MPUHIUIBI PALIMOHATIBLHOIO MPUPOJONOIb30BAHMS, XapaKTEPUCTUKA U
POJIb BOAHBIX M PHIOHBIX PECYPCOB ILIAHETHI.

[TpuponHbie pecypchl - COBOKYITHOCTh €CTECTBEHHBIX TEJ U SBJIEHUH, KOTOPbIE 0OIECTBO
UCMOJNb3yeT B CBOMX IEISX B HACTOsSIIEE BpeMs WIM CMOXKET HCIOJb30BaTh B OyAyIIeM.
CymiecTByIOT cienyromue Kiaccu(UKalMOHHbIE MPU3HAKU PECypCOB: C TOYKM 3pEHUs HUX
JOCTYITHOCTH, UX MPUPOJBI, IO IPUHAJIEKHOCTH K TEM WJIM MHBIM KOMIIOHEHTaM IPUPOABI, 110
HAa3HAYEHUIO, 110 c(hepe UCIOIb30BaHUs, 110 3aMEHUMOCTH, 110 UCYEPIIAEMOCTH U BO300HOBIIsAE-
MocTH. B pe3ynprare wH3ydeHHs TEMBl CTYAEHT JOJDKEH 3HaTb BCE IIEPEUYMCIICHHbIE
KJIacCU(UKALMU, YMETh IPUBECTU IPUMEPBHI.

[Tpupononons3oBanue - 370 1) UCHOIB30BAaHUE MPUPOJHOM Cpelbl Ui yIOBIETBOPEHUS
HKOJIOTMYECKUX, SIKOHOMUYECKUX, KYJIbTYPHO-03/I0POBUTENIbHBIX MOTPEOHOCTEH 001IecTBa; 2)
HayKa O palMOHAIbHOM (M1 COOTBETCTBYIOILEIO HMCTOPHYECKOTO MOMEHTA) HMCIIOJIb30BAaHUU
IPUPOJIHBIX PECYPCOB OOLIECTBOM - KOMIUIEKCHAs AUCLMILIMHA, BKIIOYAOIIAsl AJIEMEHTHI ecTe-
CTBEHHBIX, OOIIECTBEHHbIX M TEXHHYECKMX HayK. PalMoHalpHOE NPUPOAONOIb30BaHNE
BKJIIOUAET H3Y4YEeHHE, OXpaHy, OCBOCHHE U IpPeoOpa3OBaHUE PA3TUYHBIX THUIIOB MPUPOTHBIX
pecypcoB.

OcHOBHBIE IPUHLHUITBI PAIIIOHATBHOTO TPUPOIONOIB30BAHUS:

- TPUHLHUI CUCTEMHOTO OJIX0/a;

- TPUHLUI ONTUMHU3ALNN TPUPOIOTOIH30BAHUS;

- TPUHLHUI TOJHOTHI UCTIONBb30BAHUS IPUPOIHBIX PECYPCOB;

- TIPHUHLHUI KOMIUIEKCHOTO UCIOJIb30BaHUS IIPUPOJHBIX PECYPCOB;

- TPUHLHUI TApMOHM3ALMH OTHOLIEHUM PUPOABI U IPOU3BOJICTBA.
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Bonpocul ona camonposepku

1. JlaliTe onpefieiieHue TEPMHUHY «ITPUPOJHBIE PECYPCHI».

2. IlpuBenute kinaccupukamuio pecypcoB. Kakme w©3 HHMX OTHOCITCA K IpHU-
POIHBIM pecypcaM?

3. Ilepeuncinure ucueprnaeMble MPUPOIHBIE PECYPCHI.

4. Ilepeuncinre HEMCUEPIIAEMbIE IPUPOJHBIE PECYPCHI.

5. Kakue npupozHbie pecypcbl OTHOCATCS K BO3OOHOBIIIEMBIM?

6. Bonra wu arMocdepHblii BO3AYX SIBISIOTCS HCYEPIAEMBIMH WM HEHUCUep-
[aeMbIM [IPUPOJHBIMU pecypcaMu?

7. N300pa3uTe cxemy aHTPOIOI€HHOTO PECYPCHOTO LIUKJIA.

8. [aiire ompeneneHue TEPMUHY «IIPHUPOIOTIOTH30BAHUEY.

9. Kakue acniekTsl BKIIOYAET paliMoOHaIbHOE PUPOIOTIONb30BaHue?

10. Yro noppa3zymeBaeT NpUHLMI CUCTEMHOI0 oaxoaa?

11. Yro nompazymeBaeT NPUHIUI ONTUMHU3ALUHU IPUPOIOIIOIb30BAHUS?

12. Yro noppa3zymMeBaeT MPUHLIUI ITOJTHOTHI UCIOJIB30BAHUS IPUPOIAHBIX PECYpCOB?

13. Yro noppaszymeBaeT NPUHLUI KOMIUIEKCHOTO UCIOJIb30BaHUS IPUPOIHBIX PECYpCOB?

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

15. OxapakrepusyiiTe BOJHbIE PECYPCHI IIITAHETHI.

16. OxapakTepu3yiTe peIOHBIC PECYPCHI IIAHETHI.

2.2 IKos102uvecKuil MOHUMOPUH2

CamocrositenpHass pabora 00ydYaromerocs MpeanoiaraeT W3ydeHUue MAaHHOM TEeMbl II0
IUIaHy: TJ00aJbHBIN, HallMOHAIBHBIM, PETUOHATIBHBIA W  JIOKAIbHBIA  DKOJIOTUYECKUI
MOHUTOPUHT, OOBEKTHl U CYOBEKTBHI IKOJOTMUECKOTO MOHHTOPUHTA, COCTOSIHUE OKpY>Karollei
CpeIIbl, PKOJIOTHYEeCcKasi 0€30MacHOCTh, OIIEHKA KauyecTBa OKPYKAIOUIei cpebl.

MOHUTOPUHT - TOCTOSIHHOE HAOI0/IEHUE 32 KAKUM-TTHO0 MPOIIECCOM C LIENIbIO BHISBICHHUS
€ro COOTBETCTBUSI JKEJIAEMOMY peE3yibTaTy WM [E€PBOHAYAIBHBIM IPEANOJIOKEHUSIM.
DKOJIOTUYECKUH MOHUTOPHHT - HAOJIIOJCHHUE 32 COCTOSIHUEM OKPYXKAIOIIEeH CPebl C LETbI0 ee
KOHTpPOJIA, IPOrHO3a M OXpaHbl. [[0 BenuumMHE OXBaTa TEPPUTOPUM PA3IUYAIOT: JIOKAJIBHBIN,
perHOHANIbHBINA, HAIMOHAIBHBINA, TJIOOAIBHBIH MOHUTOPUHT. [l0 MeCTONmOJIOKEHUIO CTaHIUN
HAOIIOIEHUS PA3INYAIOT: KOCMUYECKUN, aBUAITMOHHBIN U HA3eMHbII MOHUTOPHHT.

['mobanpHas cucreMa MoHHTOpHHTra okpyxawomei cpensl (ICMOC) 6pima cosnana
COBMECTHBIMH YCHJIMSIMH MHPOBOTO cOOOIIecTBa (OCHOBHBIE MOJOXKEHUS W IENHU MPOTrPaMMBbI
obun  chopmynupoBanbl B 1974 romy Ha IlepBoM MeEXIpaBUTEIHLCTBEHHOM COBEIIAHUU T10
MOHHUTOpHHTY). [lepBoouepenHoit 3amaveid Oblla MpH3HAHA OpraHMU3AIMs MOHUTOPUHTA
3arpsi3HEHUST OKPYXKAIOIIEed MPHUPOTHON Cpelbl W BBI3BIBAIOIIUX €ro (aKTOPOB BO3ACHCTBUA.
CyuiecTByeT TpU OCHOBHBIX HampaBiieHus nearenbHocTd ['CMOC: MOHMTOPUHT, yIpaBiIeHUE
JIAHHBIMU, OLIEHKA COCTOSIHUS OKpyKaroIiew cpensl. Ouenka okpyxatomeid cpeast B [CMOC
BeJIETCSI B TpEX 00IacTsIX:

- KiImMMara B GU3HYECKON OKpYKalollei cpene,
- BO300OHOBIIIEMBIX TPUPOIHBIX PECYPCOB,
- BO3JEHCTBHS XUMHMUYECKHUX BEIIECTB HA 3JOPOBHE YEIIOBEKA.

B P® co3mana eauHas TrocyAapCTBEHHass CHUCTEMa HSKOJIOTMYECKOTO MOHUTOPHUHTA
(ETCBM). 3anaun ET'COM:

-IIPOBEJICHUE C ONPEAENEHHBIM MPOCTPAHCTBEHHBIM U BPEMEHHBIM pa3pelleHueM
HAOIOZICHUH 3a W3MEHEHHUEM COCTOSHUS OKPYXKAIOIIeW MPUPOAHOU CPEeabl U IKOCUCTEMAMHU,
MCTOYHMKAMU aHTPOTIOTE€HHBIX BO3/IEHCTBHIA;

-MPOBEJICHUE OIIEHOK COCTOSIHMSI OKpPYXKAloLEH Cpe/bl, IKOCUCTEM TEPPUTOPUU CTPaHbI,
HMCTOYHHKOB aHTPOIIOI€HHOTO BO3EHCTBUS;
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-IPOTHO3UPOBAHUE COCTOSIHUSI OKpPY)KAIOIIEeW Cpeabl, SKOJOTHYecCKO OOCTaHOBKM Ha
Tepputopun Poccun M ee perMoHOB, YPOBHEW aHTPOMOT€HHOTO BO3JIEUCTBUS MPH PA3TUYHBIX
YCIIOBUSX Pa3MEIICHHS MPOU3BOIUTEIBHBIX CHJI, COIUATBHBIX W IKOHOMUYECKHX CIICHAPHUSIX
pa3BUTHUSA CTPAHBI U €€ PETHOHOB.

B EI'COM ocyiiecTBiIsieTcsi MOHUTOPUHT COCTOSIHUS MPHUPOIHBIX CpEell, SKOCUCTEM,
MPUPOIHBIX PECYPCOB M UCTOYHUKOB aHTPOIMOTEHHOTO BO3ACHCTBUS, a TaKkKe NHPOPMAITMOHHOE
obecrieueHrne permeHus dKojormdeckux mnpoosem. EI'COM  ¢(yHKIMOHHpYET Ha YeThIpex
OCHOBHBIX YpOBHSX: (hemepalbHOM, pernoHajIbHOM (OacceiiHOBOM), cyOBEekTOB Poccuiickoit
Oenepanuu (MMEHYETCs TEPPUTOPUANTBHBIN YPOBEHb), JIOKATIHHOM.

Dkonorudeckas 6€30MacHOCTh — OJIHA U3 COCTABIISIONINX HAIIMOHAIBHON 0€30MacHOCTH,
COBOKYITHOCTh IPHUPOJIHBIX, COI[MAIbHBIX, TEXHUUECKUX U JPYTUX YCIOBHI, 00eCreunBarOIMINUX
KaueCTBO KHM3HM U O€30MacHOCTh KU3HU W JICATETBbHOCTH MpOXHUBaromero (amudo
JEHCTBYIOINIEr0) Ha JaHHON TEpPUTOPUM HACEIeHHs] U OOecleyeHHe YCTOMYMBOTO COCTOSTHUS
OmorieHo3a OMOTONA €CTECTBEHHOW IKOCHCTEMbI. ENMHBIM KpUTEPHUEM OILICEHKH JKOJIOTHYECKOM
0€30MacHOCTH E€CTECTBEHHOM JKOCHCTEMbl U €€ YCTOWYMBOCTH SIBJISIETCS HEPYLIUMOCTh
€CTECTBEHHOTO OMOTOIa OCHOBHOI'O OHMOIIEHO32 U €ro CIOCOOHOCTh K BOCCTAHOBICHHUIO IMPHU
AHTPONOTEHHOM BO3/ICHCTBUH.

EnuHBIM KpuTEpHUeM OIICHKH JKOJIOTHYECKON 0€30MacHOCTH MCKYCCTBEHHON IKOCHCTEMBI
SBJISICTCSI KQUECTBO KU3HHU W 370pOBbsi HaceleHus. OObEKTaMU 3KOJIOTMYECKON 0€30MacHOCTH
ABIIAIOTCS TpaBa, MaTepUaAIbHbIE U JYXOBHBIE MOTPEOHOCTH JTUYHOCTH, MIPUPOAHBIE PECYPCHI U
MPHUPOJIHAS CPeJia WIIM MaTepraibHasi OCHOBA FOCYAapCTBEHHOTO M OOIIECTBEHHOTO Pa3BUTHSI.

[TomuThka 9SKOJOTMYECKOW O€30MacHOCTH —  IeJICHANpaBleHHAs  JeATeIIbHOCTh
rocyaapcTBa, OOIIECTBEHHBIX OpraHu3alui, IOPUINYECKUX U PU3UIECKUX JUI] IO 00ECTIeYCHUIO
9KOJIOTHYECKOH 0€30MacHOCTH.

Bonpocuwl ona camonposepxu

1. HMaiite onpeneneHre NOHATUAM «MOHUTOPHHI» U «3KOJOTMUECKUIT MOHUTOPUHTY.

2. Kakue BHIBI 3KOJIOTMYECKOIO MOHUTOPHMHIA [0 MPU3HAKY OXBaTa TeppUTOpUU Bbl
3Haere?

3. Kakue BHIBI 9KOJIOTHYECKOTO MOHUTOPHUHIA IO MECTOPACIIONIOKEHHIO CTAaHIMH Bbl
3Haere?

4. Ha xakux ypoBHsX o0OecnieunBaeT uH(popMaluein KOCMUUECKU MOHUTOPUHT?

5. Kakue craniuu HabI0A€HUS CYILECTBYIOT B HA36MHOM MOHUTOpPUHTE?

6. Uro mpencraBnser co0oif  rmoOanbHas  CUCTEMa  MOHUTOPHMHIA  OKpY’Ka-
roteit cpeast (ICMOC)?

7. Kaxoss! nean '[CMOC?

8. Ilepeuncnute Tpu OCHOBHBIX HampaBieHus aestensHoctd [CMOC.

9. Uro mpencraenser coboit  EaunHas  rocynapcTBeHHas — cUCTeMa  JKOJIOTHU-
yeckoro MoHuTopuHra (EI'COM) PO?

10. Kaxossl 3anaun ETCOM?

11. Tlepeuncnute 00bexTHl ETCOM.

12. Tlepeuncnute cyobexTsl EI'COM.

13. [laiiTe onpeneneHue MOHITHIO «IKOJIOTHYECKas O€30MaCHOCThY.

14. YUro sBusercs €AMHBIM  KPUTEPUEM  OLEHKH  3KOJIOTMYecKoi  Oe30ImacHo-
CTH NPUPOJHON ¥ UCKYCCTBEHHOM dKOCUCTEM?

15. Ilepeuncnure 0OBEKTHI IKOJIOTHUECKON 0€30MaCHOCTH.
16. Kakum 00pa3oM OIEHWBAETCS KAYeCTBO OKPYKAIOIICH CpeIbl?
17. Kakue HopMaTUBbI KauecTBa OKpy:karolen cpeapl Bol 3HaeTe?

2.3 OyeHka e03delicmaus Ha okpyxcaioujyio cpedy (OBOC)
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CamocTtosaTenbHas paboTa 00ydaromerocs mpeanoyiaraeT u3y4eHue TeMbl 10 CIIEAYIOIUM
pazzenaM: MaciuTabbl AaHTPOIOT€HHOTO BO3JEHCTBUS HA TMPUPOJHBIE HKOCHCTEMBI, BHUIbI
3arpsA3HEeHUH, KIacCU(pUKAIIMK 3arpsI3HEHUN, BUABI UX BO3JCHCTBHUS, YIKOJOTHYECKAs HKCIEPTH3a
Y DKOJIOTUYECKUN ay/IHT.

BozneiictBue Ha okpysxkarouryto cpeay (OC) - eqrnHOBpEMEHHBIN W MEPHOUICCKUNA aKT
7100 TMOCTOSHHBIM MPOLEcC MPUBHECCHHS W/WIM U3BATHS 000N MarepuanbHON cyOcTaHIUU
WJIM SHEPTUH MO0 OTHOUIEHUIO K OKPYXKAOLIEH cpeze, NPUBOASIINNA K U3MEHEHUIO €€ COCTOSIHUS.
3arpsi3HEHUE - 3TO BHECEHHE B Ty WM HMHYIO 3KOJOTMYECKYIO CUCTEMY HE CBOWCTBEHHBIX €M
JKUBBIX WM HEKUBBIX KOMIIOHEHTOB, (PM3UYECKUX WM CTPYKTYPHBIX U3MEHEHUH, HApyIIAIOIIUX
WIM IPEPBIBAIOIIMX MPOLIECCHl KPYrOBOPOTA, MOTOKU SHEPIUU C HEMPEMEHHBIM CIIEJCTBUEM B
BUJIC CHIDKEHUS MPOJYKTHUBHOCTU JAHHOM 3KOocucTeMbl. Pa3dnuuaior xumuueckue, GuznyecKkue,
OMOLIEHOTUYECKHE, CTalUaIbHO-IECTPYKIIMOHHBIE 3arps3HeHus. OHM  MOTyT OKa3bIBaTh
TOKCHYECKOE, aJJIEPTUYECKOe, MyTareHHOE, TePaTOr€HHOE, KaHUEPOreHHOE U JAp. BO3ACHCTBUE
HAa JKHMBbIE OPTaHU3MBbI.

Nsmenenne OC - sTo mepemeHa (oOpatmMmasi wid HeoOpaTHMas) CBOWCTB (KadecTBa)
Cpenoo0pa3yomux KOMIIOHEHTOB W/WIIM WX COYETaHUW W COOTHOIICHWW B pe3ylbTaTe
OKa3bIBaeMbIX Ha HUX Bo3zeiicTBuil. [locnencTBus usmenenust OC - ocozHaBaeMble CyObEKTaMU
(OTHENBHBIMH JIFOABMH, ONpPENCIICHHBIMU COIUAIBHBIMU TPYIIAMUA WIH TPOQPECCHOHATHHBIMU
coobmectBamu) uszmenenus OC, mpoucuienlne Wik MOTYIUE MPOU30UTH MO/ BO3ACHCTBHEM
XO3STCTBEHHON W/WJIM WHOW JEATENIbHOCTH W MPUBOIANINE K YXYAIICHHUIO 3I0POBbs M YCIOBUA
JKU3HEJEATENIbHOCTH JIIO/Ied B HacToseM uiu OynymeM. Bo3zaeiicTBue o3HadaeT pe3ynbTar
peanu3aly HaMe4aeMol e TeIbHOCTH, C OJHONW CTOPOHBI, U €r0 €CTECTBEHHBIE CIE/ICTBUSA - C
npyroi. I To u apyroe KOHUEHTpHUpyeTcs BHYTpu oObekTa. [lociencTBusi HacTymaroT 3a
pamMKaMu 00BEKTa, B CPEZI€ €ro CYILIECTBOBAHMUSL.

LHens mnpoemenuss OBOC cocTtoUT B MOATOTOBKE HKOJIOTHYECKH OOECIEUEHHBIX
XO3SUCTBEHHBIX M MHBIX pemieHuid. OcHoBHble npuHIMbl npoBeaeHuss OBOC: 1) coyuacTtus
OOIIECTBEHHOCTH; 2) OTKPBITOCTH 3KOJOorndeckod uHbopmanuu; 3) yOpexAeHHUs - MPOLecc
OBOC nomkeH MpOBOIUTHCS HAYWMHAs C PAHHHUX CTAaIdil MOATOTOBKM PEIICHHH MO OOBEKTY
BILJIOTh JI0 UX MPUHATHUS; 4) aIbTEPHATUBHOCTH U BApUAHTHOCTHU; 5) MHTETpAIMH, YTO O3HAYAET,
YTO BCE ACHEKThl OCYIIECTBJIEHUS HaME4YaeMOMl NeATENbHOCTH (COLMAIbHBIE, SKOHOMUYECKHE,
MeNKO-OMOJIOTHUecKue, JieMorpaduueckue, TEXHOJOTMYECKHe, TEXHUUYECKUE, MPHPOJIHO-
KJIUMaTHYeCKHe,  HPABCTBEHHbIE,  MPUPOJAOOXpPAHHBbIC,  HH)KEHEPHbIE,  APXUTEKTYPHO-
IUTAHUPOBOYHBIE U JP.) TOJIKHBI PAaCCMaTPUBAThCA BO B3aMMOCBS3M; 6) pa3yMHOM JeTanu3aium;
7) mocnenoBarenbHOCTH JedcTBUil -tipu npoBeneHun OBOC nomkHa CTPOro BBIMOIHSTHCS
NOCJIEA0BATENBHOCTD AEUCTBUN B OCYIIECTBIEHUH 3TAIIOB, IPOLIEYP U Olepaiuil.

OKonoruyeckass OHKCHepTH3a - YCTAHOBJIEHHE COOTBETCTBUS JOKYMEHTOB M (MJIM)
JOKYMEHTAIlMK, OOOCHOBBIBAIOIIMX HaMEUaeMyl0 B CBS3M C peaju3ainurel oO0bekTa
DKOJIOTMYECKOM OKCIEPTU3bl XO3AHCTBEHHYI0 W HMHYK J€ATEIbHOCTb, OSKOJIOIMYECKUM
TpeOOBaHUSAM, YCTAHOBJICHHBIM TEXHUUECKUMHU pErjlaMeHTaMH U 3aKOHOJAaTeJIbCTBOM B 00J1acTH
OXpaHbl OKpYXKAOUIEW Cpelpl, B LENAX NPEAOTBpAILEHUS HETaTUBHOTO BO3ACUCTBHUS TaKOU
JEeSTEIbBHOCTH Ha OKpY’Karollyio cpeny. Cpok MpoBeIeHHUsl TOCylIapCTBEHHOW 3KOJIOIMYECKOMN
AKCIEPTU3BI COCTABIISET:

1. nns mpocThix 00BEKTOB - 10 30 nHENH;

2. 00BEKTOB CPEAHEH CIOKHOCTH - 10 60 THEH;

3. cmokHBIX  00BekTOB - 120 gmHell. Cpok  TPOBEACHUS  TrOCyIapCTBEHHOU
HKOJIOTUYECKOM  HKCHEPTH3bl MOXKET OBITh MPOJUIEH, HO HE JODKEH IPEeBBIIATh
[IECTU MECSIIEB JJISl CIIOKHBIX OOBEKTOB.

DKOJIOTHYECKUHN ayJUT - HE3aBUCUMAs OIICHKA COOJIOIEHUS CyOBEKTOM XO3SHCTBEHHON U
MHOH JIeATeIbHOCTH HOPMaTHBHO-TIPABOBBIX TpeboBaHMil B obnacti oxpanbl OC U MOATrOTOBKA
peKoMeHaluii B 00JacTU HKOJIOTMYecKoil neaTenbHOCTH. CyIIecTBYIOT CIEIYIOIIME BH/IbI
HKOJIOTMUECKOTO ayAUTa:
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- olpeneneHue COOTBETCTBUS cyObekTa XO03sICTBEHHOMN JEeSTEIbHOCTH
IPUPOJOO0XPAHHBIM TPEOOBAHUSM;

- OLIEHKa Y3(PEKTUBHOCTH CUCTEMBI HIKOJOTHUECKOTr0 MEHEIKMEHTA;

- OIIGHKAa JKOJIOTMYECKOH O0e30macHOCTH HCIOJIB3yeMOTO ChIphs, O0O0OpYJOBaHHMA,
TEXHOJIOTHI;

- OIIEHKa HKOHOMHMYECKOTO yliepda OT 3arps3HEeHus;

- OIIEHKAa OMAaCHOCTH OTXO/IOB;

- OIpeneNieHue PalOHAIEHOCTH MPUPOIOTIONb30BaHMs Ha KOHKPETHON TePPUTOPHH;

- OLICHKAa 3HepFOHOTpe6J'IeHI/I$I " IPCAJIOKEHUC HYTCﬁ 1O €0 CHUKCHUIO.

Bonpocwi u 3a0auu 0ns camonposepku

1. laiite ompeneneHue MOHATHSIM  «BO3JCHCTBUE Ha  OKPYKAIOLIYI0  CpPEAy»,
«u3merenne OCy, «nocaenctBus usMeHeHus OCy.
2. JlaiiTe onpeneycHIE MOHATHIO «3arpsI3HEHUEY.
[TpuBenute uzBectHrle Bam kiaccudukanyuu 3arpsi3HEHUH.
Onummre Macmtadbl HeTAHOTO 3arpsi3HeHrss MUpPOBOTo OKeaHa.
Onummre MacmTadbl 3arpsi3HEHUS TTOYB MECTUIIUIAMHU.
Onummre MacmTadbl 3arpsiI3HEHUS TOYB TSHKEIBIMA METaJIaMU.
[aiiTe onpeneneHne NOHIATHIO «OLeHKa Bo3aeincTBUs Ha OCy».
Kaxosa near OBOC?
. Ilepeuncnure ocHoBHBIE puHLUIIBI TpoBeneHust OBOC.
10 [aiiTe onpeneneHne NOHIATHIO «IKOJIOTHYECKas SKCIIEPTU3AY.
11. Kakoii  ¢enepaibHBIi  3aKOH  PErJIAMEHTUPYET  MPOBEACHHUE  DKOJIOThdYe-
CKOH 3KCIepTU3bI?
12. KakoBbI CpOKHU MPOBEACHHSI SKOJIOTHUYECKON IKCIEPTU3BI?
13. IlepeuncnuTe MPUHLIUIBI SKOJIOTHUECKON SKCIEPTUBHI.
14. JlaiiTe onpenencHue MOHATHIO «IKOJIOTHUECKUN ayTUT.
15. Ilepeuncnute BUABI SKOJIOTUYECKOTO ayAUTA.

©CoOoNo kW

2.4 IKoOHOMUYecKue MeXaHU3Mbl NPUPOAOOXPAHHOTL
desmesibHOCMU npednpusamuii

CamocrostenbHas pa0oTa CTyJIeHTa COCTOMT B M3YyYEHMHM IPaBOBOM  OCHOBBI
HKOHOMHUYECKUX MEXAHU3MOB IPUPOJIOOXPAHHOM JAEATEIbHOCTH TPEANPUATUH, CTPYKTYpbI
IUIaTexXel B 00J1aCTH NPUPOAONOIB30BAHUS U OXPaHbl OKPYIKarOIEeH Cpesibl.

[Tpunuuner  pa3paboTku  3(P(EKTUBHOM  KOHUENIMM HKOHOMUYECKOTO MeXaHHM3Ma
IIPUPOIONIOIB30BAHUS CIECAYIOLIHE.

l. DOddexTtuBHas KOHLENIMS palUOHATU3ALUUN MPUPOJONOIL30BAHUS M OXpaHBI
OKpPYXKAaroIlel Cpeibl U COOTBETCTBYIOIUN IKOHOMUYECKUI MEXAHU3M NPUPOIOIOIB30BAHUS B
CEKTOpaxX/KOMIUJIEKCaX MOTYT OBITh pa3pabOTaHbl W PEeAU30BAHBI TOJBKO IMOCTE pa3pabOTKH
KOHIIETILIUH Pa3BUTHsI CAMUX CEKTOPOB/KOMIUIEKCOB M BCE SKOHOMUKH B IIETIOM.

2. DKOHOMHYECKHH MEXaHHW3M MPHPOJIOIOIB30BAHUS JIOJDKEH OBITh OpPTaHWYEeCKON
YaCThlO «IJI00AJBHOT0» JKOHOMUYECKOTO MEXaHHU3Ma, OH HE MOXeT OBITh JIOKAJbHBIM M
OXBaThIBaTh TOJBKO MPHUPOJOIKCIUTYaTUPYIOIIHE KOMIUIEKCHl W OTpaciu. JlaHHBIA MEXaHW3M
JIOJOKEH OBITh COTJIACOBAH C JIPYTMMH KOHOMMYECKHMMM MeEXaHU3MaMH, JeHCTBYIOIIUMH Ha
nociueAyommx  (mocjie  «IpUpPOJHBIX»)  dTamax  MNPUPOAHO-IIPOAYKTOBOI  BepTHUKAIIH,
COCIMHAIONIEH IIEpBUYHBIE IPUPOIHBIE PECYPChl C KOHEYHOM mpoaykuuei. Tem cambim
HSKOHOMUYECKUN MEXaHU3M MPHUPOAONOL30BaHUs (B Y3KOM CMBICIIE) JIOJDKEH CTaTh YacTbhio
o0IIero MeXaHHW3Ma, pPeryaupyromero (yHKIMOHUPOBAHUE OTAEIbHBIX IPOU3BOJICTB B
MPUPOTHO-TIPOTYKTOBON BEPTUKAIN, U ObITH OPUEHTHPOBAHHBIM Ha KOHEUHbBIE PE3YJIbTAThI.
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3. DKOHOMHUYECKHII MEeXaHHW3M MPHUPOIOIOJIB30BAHUA B CEKTOpPAX/KOMILUIEKCAaX TOJIKEH
(GOpMHPOBATHCSI HA MEXKCEKTOPAIBHOW, MEKOTPACIEBOM M MEXKPETrHOHAIBHOW OCHOBE. JTOT
IPUHLMAII MOYKHO IPOMJUIIOCTPUPOBATh Ha NPUMEPE B3aMMO3aBHCHUMOIO XapaKTepa pa3BUTHS
arpomnpoOMBIIUIEHHOTO W  TOIUIMBHO-PHEPIeTHMYECKOTO KOMILJIEKCOB IMPH  albTepHATHUBHBIX
BapHUaHTaX pPEIIeHUs HKOJOTHUECKUX MpobieM. B aTux ciydasx 3¢pGeKTUBHBIN YKOHOMHYECKUN
MEXaHHU3M TPUPOJOINOIB30BAHUS MOXKET OBITh CO3/1aH TOJBKO Ha OCHOBE KOMILIEKCHOTO
MOJIX0/1a.

CymecTtByeT TpuU  TUIIA  OKOHOMHUYECKMX  MEXAaHU3MOB  IIPUPOJOIOIB30BAHUS:
KOMIICHCHPYIOITUH  (MSTKUH,  TaCCUBHBIM)  MEXaHHM3M; CTHUMYJIUPYIOIIMH;  YKECTKHM
(«nonmaBmstonuiiy). [lpu n3ydueHun TeMbl HEOOXOMMO YMETh 0XapaKTepU30BaTh KaXKIbIi.

®3 "O06 oxpane okpyxatomed cpeasr” ot 10.01.2002 N 7-®3 pernameHTHPYET METOJbBI
sKOHOMHUYECKOTo peryaupoBanus B OOC, miaTy 3a HEraTUBHOE BO3/ICMCTBUE HA OKPY>KAIOIIYIO
cpeny, MpEeANpPUHUMATENBCKYIO NeSTENIbHOCTh, ocyuiecTBiasemyto B nenax OOC, 3aTparuBaer
BOIIPOCBHI IKOJIOTUYECKOTO CTPaxOBaHUs, a TaKK€ Ha3blBA€T BUJbl OTBETCTBEHHOCTH 3a
HapylIeHUE 3aKOHOJATEeNbCTBA B OOJACTH OXpPaHbl OKPYXKAIOLIEH cpeabl U IPOBO3IJIALIAET
00513aHHOCTH TTOJIHOT'O BO3MEIICHHS BpPE/Ia OKpYKaroIIeH cpeie.

VYiiep6, HAaHOCHUMBIM BCIEICTBUE 3arpsi3HEHUs MPUPOAHON Cpelnbl - 3TO (PaKTUUYECKOe
IPOSIBJIEHUE MOTEPh: SKOJIOIMYECKHUX, COLMAIBHBIX, AKOHOMUYECKUX. Paznuyaror npsamoi
yimep0, T.e. ymepO BCIEACTBHE HEMOCPEACTBEHHOTO YXYIIIEHUS 3J0POBbS M YCIOBHUH
YKU3HEJEATEIIbHOCTH YEJIOBEKa; U - KOCBEHHBIHN yIIep0 - yiiepo, Kak co3laHue NPearnoChUIOK AJis
YXYALIEHUS KU3ZHEJEATEIIbHOCTH 4YEJIOBEKa WM HE3aMETHOIO BO BPEMEHU M NPOCTPAHCTBE
BO3/JICHCTBUSL Ha TMOTCHIMAIbHBIE BO3MOXKHOCTU TPUPOJHONW COCTABISIONICH B CHUCTEME
«O00IIEeCTBO - PUPOJTHAS CPEIA.

Yuep6 MOXHO TMPEICTaBUTh Takke B BHIE OTPUIATEILHOTO OOIIECTBEHHOTO
noTpedieHus, T.€. 3aTpaT Ha JIMKBUALMIO HEraTUBHOI'O BO3/CHCTBUS HAa OKPYKAIOILYIO CPENy.
Yiiepd MOkeT ObITh HPEJCTABICH B PA3IMYHBIX BPEMEHHBIX HMHTEpBAJIaX: OJHOMOMEHTHBII
(aBapusi), IepMaHEHTHBIN (303U, 3aCOPEHUE [10UB), JIATEHTHBIN (IPOSIBIISIETCS CO BPEMEHEM )

YHUBEpCabHOW  €AMHOM  €IMHUIIBI HW3MEpeHMsl yiiepOa He CYIIECTBYET, T.K.
paccmaTpuBaeTCsl BO3ACHCTBHE HA YEJIOBEKA HAa PA3HBIX YPOBHSIX.

Bennuuna ymiep6a MOKET ONpENeNsTbcss B COOTBETCTBUU C Pa3HbIMM METOJMKAMH. 3a
OCHOBY ONpeeNeHHs] KOHOMHUYECKoro ymepba Oepercs «BpemeHHas TuIOBas METOJIUKa
OnpeeNeHuss  dKOHOMHMYECKOM  A((EKTUBHOCTH  OCYIIECTBIEHUS  MPUPOAOOXPAHHBIX
MEpONPHUATHA U OLEHKHM HKOHOMMYECKOIO yiepda, MPUYMHIEMOTO HApPOJHOMY XO3SIMCTBY
3arpsi3HEHUEM OKpY’Kalolllel cpebl», pazpaboTaHHas B 1986r.

Bonpocwl u 3a0auu ons camonposepku

1. JlaiiTe onpeneneHre TEPMUHY «3KOHOMHKA IPUPOIOTIOIB30BAHUS.

2. Ilepeuncnute  NOpUHLMOBL  pa3paboTKd  3(P(EKTUBHOW  KOHLEMIUH  JKOHO-
MHUYECKOT0 ME€XaHU3Ma PUPOI0TOIb30BaAHUS.

3. OnummTe CyTh KOMIIEHCHPYIOIIETO MEXaHW3Ma TPUPOI0TIOIH30BAHUSI.

4. Onumure CyTh CTUMYJIUPYIOLIET0 MEXaHNU3Ma MIPUPOI0NIOIB30BAHHUS.

5. OnuumTe CyTh )KECTKOr0 MEXaHU3Ma MPUPOIOTOIb30BaHUS.

6. KakoBbl MeTOoaBl 3KOHOMHYECKOro peryiaupoBanus B oxpaHe OC cormacHo @3 «O6
OXpaHe OKpYXarollel cpenpi»?

7. Kakne Bunsl HeratuBHOTO Bo3aeiicTBrsa Ha OC aBIsAIOTCS mIaTHBEIMU corinacHo D3 «O6
OXpaHe OKpYXarolle cpenpi»?

8. Kakue BBl OTBETCTBEHHOCTH 3a HapyllEHHE 3aKOHOJATENbCTBA B O0JIACTH OXpaHbI
OC cyuiecTBy10T?

9. KakoBo makcuMaibHOe Haka3aHue cornacHo YK P® 3a 3arpsisHenue
BO1?

10. JlaiiTe onpeneneHue NOHATHIO «ymepd OC».
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11. Kakum 06pazoM MOXKHO paccuuTaTh yIiepo okpykaromiei cpeae?
12. KaxoBbl BpeMeHHbIE HHTEPBaJIbI yiepoa?

6. MeToanueckne PpeKOMEHIAUMH MO TMOJArOTOBKE 00y4arolIerocs K
MPOMEKYTOYHOM aTTeCTAUMHU

V4eOHBIM IIAHOM [0 JUCHHUILIMHE «DKOJIOTHs» IPEeIyCMOTpeHa clienyromas (opma
IPOMEXKYTOYHOM aTTECTAlUU: 3a4eT.

[IpomexxyTodHasi aTTecTalMs  HalpaBlieHA HAa IPOBEPKY KOHEYHBIX PE3YJIbTaTOB
OCBOCHHSI TUCLUILINHBI.

dopma MPOMEKYTOYHOM AaTTECTALMU «3a4eT» MpPEINoJiaracT ycTaHOBJIeHHE (akrTa
cOPMHPOBAHHOCTH KOMIICTCHIIM HA OCHOBaHMU OLCHKH OCBOCHHS  OOYYarOIHMCSI
MpOrpaMMHOTO Marepuana Mo pe3yjibTaTaM TEKYIIEro KOHTPOJIS AUCHUIUIMHBI (MOAYJs) B
COOTBETCTBUH C TEXHOJIOTHYECKOW KapTOH.

Ecnu obOyuarommiicss HaOpan 3a4eTHOE KOJUYECTBO OasIOB COTJIACHO YCTaHOBJIEHHOMY
JIMATIa30Hy 10 TUCLUILIMHE, TO OH CYMTACTCS aTTECTOBAHHBIM.

Takum o00pazoMm, MOArOTOBKAa K 3aueTy MpeArojaraeT IMOATOTOBKY K ayAUTOPHBIM
3aHATHUSIM M BHEAYJAUTOPHOMY TEKYIIEMY KOHTPOIIO BeeX GopM.
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