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O01IMe moJI0KeHus

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

OcBoeHHE IUCHUIUIMHBI OCYIIECTBISIETCS HAa ayAWTOPHBIX 3aHATUSAX M B IpoIecce
caMoCTOsITeNIbHOW paboThl o0ywaromuxcsa. OCHOBHBIMH BHJAMH ayJIUTOPHOH pPabOTHI IO
JTMCUUIUIMHE SIBISIOTCS 3aHATHSA JIGKHMOHHOTO M CeMUHapcKoro tuma. KoHKpeTHbie (OpMEI
ayUTOPHOW PAOOTHI OO0YYArOMIMXCs TPEACTaBICHB B Y4eOHOM IUIaHe 0Opa3oBaTEeNbHOM
IpOrpaMMbI U B pabOYHX MporpaMMax JAUCIHUILIHH.

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

Pabotast ¢ paboyeii mporpamMmoii, He0OX0AUMO 0OpPaTUTh BHUMAHUE HA CIICAYIOMIEE:

- HEKOTOpbIE pa3Jenbl WM TEeMbl AWCHHUIUIMHBL HE pa30MpaloTcsl Ha JIEKUUsX, a
BBIHOCSITCS Ha CaMOCTOSATENBHOE HM3Y4YeHHE II0 PEKOMEHAYeMOMY IIepeYHI0 OCHOBHOH U
JIONIOJTHUTEIILHOM JIUTepaTyphl M y4eOHO-METOIUYECKIM pa3padoTKam;

- YCBOCHHE TEOPETHYECKUX MOJOKCHHH, METOIUK, PACUETHBIX (OPMYI, BXOAALINX B
CaMOCTOATENIFHO ~ W3y4aeMble  TeMbl  JUCHMIUIMHBL,  HEOOXOAMMO  CaMOCTOSTEIBHO
KOHTPOJIMPOBATH C TIOMOIIBIO BOIIPOCOB JIJISi CAMOKOHTPOJIS;

- CO/Ep)KaHWE TEeM, BBIHECECHHBIX Ha CaMOCTOATEIFHOE H3YyYeHHE, B 00s3aTEIbHOM
MOpSIKE BXOJIUT COCTaBHOW 4YacThIO B TEMBl TEKYIIETO KOHTPOJS M IMPOMEKYTOUYHOM
aTTeCTaIHH.

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

OTtnenpHble y4eOHO-METOINYECKUE Pa3padOTKU MO AUCHUILIIMHE y4eOHbIE OCOOUs MU
KOHCIIEKTbI JIEKIIUH, METOJMUECKUE PEKOMEHJAIMU IO BBIIOJIHEHUIO Ja0OpaTOpHBIX padoT U
petieHuto 3a1a4 u T.11. pa3meniensl B OMMOC MI'TY.

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

Bunpl yaeOHOM pabOTHI, CPOKH MX BBIOJHEHHS, 3aIUIAHUPOBAHHEIE 10 TUCIHILINHE, a
TaKXKe CHCTeMa OIIGHUBAaHUS pe3ylbTaToB, 3apUKCUPOBAHbBI B TEXHOJOTMUECKOW KapTe
JVICTIATUTHHBL:

Ta6anna 1 -Texnonornyeckas KapTa TEKyIIero KOHTPOJISA M IPOMEKYTOYHOM aTTeCTALlUH
MO0 JUCIHMIIHHE «IKOJIOTHsD (IPOMEKYTOYHASI ATTECTALMS — 324eT C OLIEHKO) 0UHast

(¢popma
3a4eTHOE KOJIHYECTBO I'padux
Ne KoHTpoJbHbIE TOUKH 0aJU10B MPOXO0KICHUSA
min \ max (Hexe M cravm)
Texkymmii KOHTPOJIb

1. | Hocemenue u pa6ora Ha nexuusx (5 nexrmit) | 24 ’ 40 | Tlo pacnincanmio
Her nocemenuii — 0 0amnoB, kaxkaas nekuus — 8 6aia

2. | IlpakTnyeckue 3aHATHS/CEMHUHAPHI ] 36 ] 60 | Tlo pacnincanmio
Beimonnenue 6 mpaktuueckux paboT B cpok - 60 6aymioB; BBHIOJHEHHE 6 MPAaKTUYECKUX
paboT He B cpok- 36 OamioB. Kaxkaas npaktuyeckas padbota B cpok — 10 6aymioB, He B CPOK —
6 6ayu1oB.
NUTOT'O 3a paboTy B cemecTpe | min-60 | max-100 |

IIpome:kyTOUHAS aTTeCTANMS «3a4€eT € OIEHKOI»

Ecnu oOyuaronuiicst Habpan 3a4eTHOEe KOJIMYECTBO OAJUIOB COTJIACHO YCTAHOBJICHHOMY JIMANa3oHy

1o

JUCHUIINIMHE, TO OH CUHUTACTCA aTTCCTOBAHHBIM




UTOT'OBBIE BAJLJIBI IO min—60 | max - 100
JUCHUIJINHE

Tadauna 2 -TexHoornyeckasi KapTa TeKylero KOHTPOJIA U MPOMeKYTOYHOM aTTecTAllu
10 AMCHUIJIMHE «IKOJOTHS» (MPOMEKYTOUYHAS aTTeCTANMS — 3a4eT € OIeHKO) 3204Hast

(¢popma
3adeTHOE KOJIHYECTBO I'padux
Ne KoHTpoJibHbIE TOYKHU 0aJ10B MPOXO0KIAEHUS
min | max (HemesM cIa4uM)
Texkyuuii KOHTPOJIb

1. | Hocemenue u paGora Ha nekuusx (4 neximu) | 10 | 20 | Tlo pacniucanuio
Hert nocemenunii — 0 6amios, Kaxkaas AeKuus — 5 0amion

2. | IlpakTuyeckue 3aHsATHsI/CEMUHAPBI ‘ 50 ‘ 80 | To pacnucaunuio
Bemonnenue 4 mpaktuueckux pabot B cpok - 80 6amioB; BbIOTHEHHE 4 MPAKTUYECKHUX
pabot He B cpok- 50 6amnoB. Kaxnas nmpaktuueckas padora B cpok — 20 6ayiioB, HE B CPOK —
12,5 6amnoB. BeimonHeHne 2 1 MeHee IpakTHIeCKuX pabot — 0 6ayuioB.
HTOI'O 3a paboty B cemecTpe | min-60 | max-100 |

HpOMe)KyTO‘lHaﬂ aTTecTalla «3a4eT ¢ OLEHKOW»

Ecau O6y‘l31-0H.IHI>iCH Ha6pan 3a4eTHOE KOJHMYECTBO OAJIOB COrIaCHO YCTAHOBJICHHOMY JHUAIIa30HY
IO JUCHUIIJIMHE, TO OH CYUTACTCA aTTCCTOBAHHBIM

UTOTOBBIE BAJLIBI IO min—60 | max - 100
JUCHUIJINHE

Pabora mo u3yuyeHHIO AMCHMILIUHBI JOJHKHA HOCHTH CHCTeMaThdeckuil xapaktep. s
YCIIEIIHOTO YCBOGHUSI TEOPETUUECKOI0 MaTepuana o mnpeajgaraéMoi JUCIUILUIMHE HE00X0IMMO
pEerylnspHO TOcemaTh JEeKIHUH, AaKTUBHO paboTaTh Ha YYEeOHBIX 3aHSATHUSAX, BBHITOIHATH
MHACbMEHHBIE PabOThl MO 3aJlaHUI0 TIPETOJaBaTeNsl, MEPEUYUTHIBATh JICKIIMOHHBIM MaTepHall,
3HAYUTEJIbHOE BHUMAHUE YJIEIATh CAMOCTOSATEIIbHOMY U3YYEHUIO TUCUUILIINHBIL.

BaxHbIM yCIOBHMEM YCHENIHOTO OCBOCHMS JWCIMIUIMHBI SIBJISIETCA CO3JAaHUE CAMUM
0o0y4JaromuMCsl CHCTEMBbl TMPABUJIBLHOW OpraHM3alli TPyAd, MO3BOJIAIONICH paclpeneanuTh
y4eOHYIO0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C KaJICHJAPHBIM YYEOHBIM IpaPUKOM.

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

K 3aHaTHSM J1eKIIMOHHOr0 THINA OTHOCSATCS JIGKIMM W WHBIE YyueOHBbIC 3aHSTHUSA,
pelycMaTpUBaIOLINe MPEUMYIIECTBEHHYIO Nepeiayy yueOHo! nH(OpMaluy IpernoiaBaTeieM.

Jlekuus nmpeacTaBiseT co0oii mociae10BaTelbHOE H3I0KEHHE IPEToiaBaTesieM yuyeOHOTo
MaTepuana, Kak IIPaBWJIO, TEOPETHYECKOro xapakrepa. Llenb JEKIUMOHHOrO 3aHsATHS —
OpTraHH3aIMs eICHANIPABICHHON TO3HABATENLHOM AeATeIbHOCTH 00YJaIOIINUXCS IO OBIIAJCHUIO
MIPOTrpaMMHBIM MaTepHAIOM y4eOHOM TUCITUTUTHHBI.

B pspe ciayuyaeB nekuusi BBIMONHSAET (YHKIIMIO OCHOBHOTO HMCTOYHHKA WH(OpMAIUU,
HanpuMep, IpU OTCYTCTBUM Y4EOHHUKOB M yU4eOHBIX TOCOOMI; B cilydae, KOT/1a HOBbIE HAyYHBIE
JaHHBIC TIO TOM WM MHOW TeMe HE HAIlUIM OTPAXEHHUS B YUEOHUKAX; OTIENbHBIC pa3feiibl U
TEMBbI OUYEHb CJIOXKHBIE JJII CAMOCTOSTENIbHOTO U3yUeHUsI 00yJaroUMHUCS.

B xozie npoBeneHus 3aHATUI JEKIIMOHHOTO TUTIA HEOOXOUMO BECTH KOHCTIEKTUPOBAHUE
M3JIaraeMoro IpernoiaBaTesieM Marepuania.

Haunbonee TouHO M mMOAPOOHO B XOJ€ JIEKLUMHU 3alKCHIBAIOTCS CIEAYIOIINE ACIEKThI:
Ha3BaHME JICKINH; [JIaH; HCTOYHUKY UH(POPMAIMH [0 T€ME; MOHATHUS, ONPEEIICHUs; OCHOBHBIE
(bOpMyITbI; CXEMBbI; MPUHITUIIBI, METO/IbI; 3aKOHBI; TUTIOTE3bI; OIICHKH; BBIBOJBI U MPAKTHYCCKHE
PEKOMEHIalliH.




KoHCHeKT - 3TO He TOYHas 3alUCh TEKCTa JIKIWH, a 3alHCh CMBICIA, CYTH y4eOHOH
uHpopmauuu. KoHCHeKT numercs Uisl MOCIEAYIOLIEro YTeHHs W 3TO 3HA4YMT, 4TO (OPMbI
3aMyCH CJEAyeT JeNaTh TaKUMH, YTOObI MX MOXHO OBLIO JIETKO U OBICTPO MPOYHTATH CIYCTS
HekoTopoe BpeMs. KoHcmekr poimkeH olsieryaTb IOHMMaHME M 3allOMUHAHUE Yy4eOHOH
uHpOpMaLnu.

Pexomenayercst 3anaBaTh JIEKTOPY YTOYHSIOIIME BOIPOCHl C LENbIO  YIIIyOJCHUS
TEOPETUYECKUX IOJOKEHUM, pa3pelleHus INPOTUBOPEUYUBBIX cuTyauuid. [Ipm moaroroske
3aHATUSIM CEMUHApCKOTO THIA, MOXKHO J0padaThlBaTh CBOM KOHCIEKT JIEKIMH, Jiejas B HEM
COOTBETCTBYIOILIME 3allUCHU W3 W3YYEHHOM JMTEpaTypbl, yKa3aHHOW B paboudeil mporpamme
JUCLUIUIAHBI.

Temaruka nexkuuii gaercs B padbouell mporpaMMe AUCLUILIMHBL.

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

IIpakTnueckoe 3aHsiTHe - 5TO0 (dopmMa oOpraHu3auuu y4deOHOro  Ipolecca,
IIpEeJIIIoJIaratoiias BHIIOJHEHUE CTYI€HTaMU 10 3aJIJaHUI0 U T0J PYKOBOJCTBOM IPEIO1aBaTeNs
OJTHOW MM HECKOJBbKUX MpaKTHUeCKuX paboT. M ecnu Ha JIEKIMM OCHOBHOE BHHMMaHUE
CTYJEHTOB COCPEI0TOYMBAETCS HA Pa3bsiICHEHUU TEOPUU KOHKPETHOW Yy4eOHOM AUCUMILINHBI, TO
NPaKTUYECKUE 3aHATHUS CIIyKaT JUlsl oOyueHHsl MeToJaM ee NMpHMEHEeHUs. ['JTaBHOM MX Lenbio
SBIISIETCS YCBOSHHE METOJa WCIOJIB30BAHUS TEOPHUHU, MPHUOOPETEHHE NMPAKTUYECKUX YMEHHH,
HEOOXOAUMBIX JUISl U3YYEHUS MOCIEAYIOMINX TUCIUILIINH.

[loAroToBKy K NMpakTUYECKOMY 3aHSTHUIO Jydllle HAUMHATh cpa3y K€ Iocie JIEKLUUU I10
JAaHHOM TeMe WM KOHCy/nbTaluu mnpenojasarens. HeoOxoaumo mnomoOpaTh JUTEpaTypy,
KOTOpasi peKOMEH0BaHa JUIsl MOATOTOBKHU K 3aHATHUIO U IPOCMOTPETH ee. JIrobast TeopeTnueckas
npobiema JoKHA ObITh OCMBICTICHA CTYASHTOM C TOUKHM 3PEHUS €€ CBA3H C PEabHOM KU3HBIO U
BO3MO>KHOCTBIO PeaJM3alliy Ha IPaKTUKE.

Ilenp0 nMpakTHYeCKHX 3aHATHH SIBJACTCH 3aKPEIUICHUE TEOPETHYECKUX 3HAHMHA H
HABBIKOB CAaMOCTOSITEIbHOM paboThl, MOJYyYEHHBIX B TIpoliecce OOy4YeHHs 1O JaHHOU
JUCLIUILINHE.

3agauu MpPaKTHYeCKUX 3aHATHIA:

1. BoipaGoTaTh HaBBIKH MO MPAKTUYECKOMY HCIOJIb30BAHUIO 3HAHUN B 00JIACTH OXpPaHBbI
Tpyaa.

2. Pa3BuThb y CTyIEHTOB HAaBBIKH CaMOCTOSTEIbHONH paboThl C y4yeOHUKOM,
3aKOHOJATEIbHBIMHU, II0JI3AKOHHBIMU 1 HOPMAaTUBHBIMH aKTaMH, yMEHHE paboTaTh B KOMaH/IE.

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

1. BcraBhTe B TEKCT MPOITYIIIEHHBIE CIIOBA!
Coo0I1ecTBO  OpraHU3MOB PA3HBIX BHJIOB, TECHO B3aMMOCBSI3aHHBIX MEXIy c000i

HaCeJAIoIKX 0oJiee WM MeHee OHOPOJHBIA Y4acTOK, Ha3bIBAETCS 1). B ero

COCTaB BXOJST: PACTEHHS, )KUBOTHBIE, 2), 3). COBOKYITHOCTh

OpPraHU3MOB U KOMIIOHEHTOB HEXHUBOU MPHUPOAbI, 00BEAMHEHHBIX KPYrOBOPOTOM BEILIECTB U

MOTOKOM SHEPrMM B E€IUHBIM MPUPOJHBIA KOMIUIEKC, Ha3bIBAETCS 4) wunu
5).




2. 3amojHUTE TPOIMYCKH HA3BaHUSAMH (DYHKIIMOHAJIBHBIX TPYII YKOCHCTEMBI U IapCTB
KHUBBIX CYILLECTB.
Opranu3mel, TOTPEOISIONIME OPraHUYECKOE BEIIECTBO U IepepadaThIBAIOIINE €r0 B HOBBIC

(bopMbI, Ha3BIBAIOTCS 1). OHu npencTaBieHbl B OCHOBHOM BUaMH, OTHOCSAIIUMCS K

2) mupy. Opranusmsbl, MOTPEOIAIOMINE OPraHUYECKOE BEIIECTBO U IOJIHOCTHIO
pasjaralouge €ero J0 MHUHEPAIbHBIX COCIMHEHUM, Ha3bIBAKOTCA 3). Onm
MPEACTABIICHbI BUAAMHU, OTHOCSIIUMUCS K 4). Opranu3mbl, KOTOPBIC TOTPEOIITIOT
MUHEPAJIbHBIE COCJAMHEHHUS W, WCIOJB3YyS BHEUIHIOI SHEPryi0, CUHTE3UPYIOT OpraHUYecKHe
BEILIECTBA, HA3BIBAIOTCSA 5). OHu mpexncraBieHbl B OCHOBHOM BHJaMH,
OTHOCSIIIIUMHUCS K 6) Mupy.

3. [lonbepure K KakJOMY OpraHM3My Ha PUCYHKe 1, K Kakod (DyHKUIMOHAIBHOM rpymme
(uu TpyIaM) 3KOCUCTEMBI OH OTHOCHUTCSL.

Pucynok 1
4. TlokaXuTe CTpeTKaMH THIIEBBIE CBA3M MEXITY M300paKCHHBIMH Ha PHCYHKE 2 BHIAMH
JKUBOTHBIX U PACTEHUI OUOIIEHO3a TYH IPHI.
Beimumure (110 pucyHKY) BUABI, OTHOCSIIIUECS K:
a) TpOaYyLIEHTaM
0) KOHCYMEHTaM TEepPBOTO MOPSIKa
B) KOHCYMEHTaM BTOPOTO MJIM TPETHETO MOpsIKa



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

Koposa, neB, am&0a, mayk, BOJIK, 3asil, MbIIIb, 3eJEHBII Ky3HEUHK, SICTPEO, T'YCh, JIUCHUIIA,
IIyKa, aHTUJIONA, TajfoKa, CTEMHas depernaxa, BUHOIPaJHas YIUTKA, AeIb(QHUH, KOJIOPaICKUI
KYK, OBIYMH IIeTIeHb, TYCEHHIIa KaIyCTHON OeNsHKH, Oeblii MeIBenb, Imuelsia, KPOBOCOCYIINI
KOMap, CTpeKo3a, si0J0HeBast MII0J0KOPKa, TiIsl, cepast aKyJa.

6. BcTaBbTe npomylieHHBIE CIIOBA.
Psnpl, B KOTOpBIX KaKAbId MNPEABIAYIIMA OPraHu3M CIYKUT MULIEH MOCIEAYIOIIEMY,
Ha3bIBAIOT 1). OTnenbHbIE 3BEHbSI LI€TIEH TUTAHUS HAa3bIBAIOT 2).

7. TlokaxxuTe CTpeiaKaMu IMUIIEBBIE CBSI3U MEXAYy M300paK€HHbIMU Ha PUCYHKE 3 BHIaMU
KUBOTHBIX U PACTEHU OMOILIEHO3a CTEIH.

Boinummure (10 puCyHKY) BUJIbI, OTHOCSIIIMECS K:

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

INPAKTUYECKOE 3AHATHUE Ne2
«Jlemorpaduueckas cTpykrypa nonyssiuid. OCHOBHbIE 3aKOHOMEPHOCTH POCTa MOMYJISALIUN»
MeToauyeckue yKasaHus

B xu3HM 11006010 )KUBOTO CyIIecTBa OOJIBLIYIO POJIb UTPAIOT OTHOIIEHUS C APYTUMHU
NPEJCTaBUTENSIMU COOCTBEHHOTO BUIa. OTHOIIECHHSI STH OCYIIECTBIISIOTCS B HONYAAYUSAX.
«[Tomymtocy MO-NaTbIHU — «HAPOA», K B TOYHOM MEPEBOJIE CIOBO «ITOMYJISIU» 03HAYAET
HaceJeHue Buaa Ha Kakoi-muoo teppuropun. [lo onpenenenuro C.C. llIBapua, nonyrayus — 3to
3JIeMEHTapHast FPYNIHUPOBKAa OPraHU3MOB ONPEENICHHOI0 B1/1a, 00J1a/1at011asi BCeMU
HEOOXOMMBIMHU YCIIOBUSMH TS TIOJIEP>KaHUSI CBOSH YHCICHHOCTH HEO003PUMO JITTUTEIHHOE
BpeMs B IOCTOSIHHO MEHSIOIINXCSI YCIIOBUSX CPEJIbI.

CooTHomeHne oco0eil pa3HOTro ToJIa WM Pa3HOTO BO3pacTa — IMOKA3aTeNN CHPYKMYpbl
nonynayuu. CTpyKTypa — 3TO COOTHOIIIEHUE YacTel B 1000i cucreme. [lomynsiuu MOKHO
CpaBHUBATh U IO PACIPEICIICHUIO 0CO0EH B IPOCTPAHCTBE, T. €. IO UX MPOCTPAHCTBEHHON
CTPYKTYpE, U [0 IpyTruM Ipu3HakaM. Bce aTu nmpusHaku — KonudecTBeHHbIe. Cie10BaTeNnbHo,
TOTTYJISIIIH XapaKTEPU3YIOTCS MIPEKAE BCETO KOJTMYECTBEHHBIMH TTOKa3aTesiMi. Bes
HAOIIOIEHUs 32 OTJEIBHBIMU MOMYISAIUIMU, HEOOXOJMMO YMETh YUUTHIBATh U PACCUUTHIBATD,
OIICHUBATh U TIPOTHO3MPOBATH X YHACICHHOCTb.

Omnwucanue MoJoBOro ¥ BO3paCTHOIO COCTaBa MOMYJISIIIMNA Ha3bIBAIOT demozpaghuetl
(«memocy — Hapoj, HaceleHue, «rpad0» — IMHIITY, ONMHUCHIBAIO).

AHaJn3 BO3pacTHOTO H MOJIOBOT'O COCTaBa MOMYJIALUNA — HEOOXOAMMOE YCIOBHE ISt
IIPOTHO3a YUCIEHHOCTH TEX BUAOB, KOTOPHIE MBI UCIIOJIb3YEM B TUKOU MPHUPOJIE, PA3BOINM WITH C
KOTOPBIMH OOpeMcs B CENTbCKOM U JIECHOM XO35HCTBE, B ppIOHOM IIPOMBICIIE, B OMOJIOTHUECKUX
TEXHOJIOTHUSIX.

AHaiu3 BO3pacTHON CTPYKTYpHI MOMYJISAIUI Yel0OBEeKa — HACEJIEHUS TOPOJIOB, TIOCEIIKOB,
JiepeBeHb — KpaifHe He00X0IuM, TOTOMY UTO C 3TUM CBSI3aHO TUIAHUPOBAHHUE CTPOUTEIIHCTBA
IIKOJI, IETCKUX CaJI0B, OOJIbHMUII, JOMOB JJIsl IPECTAPENBbIX U IPYTUX COLMATIBHBIX YUPEKACHUMN,
a TakKe pacueT pabounx MECT U COCTaBJIEHUE OOIINX MEPCIEKTHB Pa3BUTH JAHHOTO paioHa.



Konmponvnoe 3adanue
1. HadveptuTe mnupaMuIbl BO3PACTOB [0 MPUBEICHHBIM HUXE JaHHBIM. CpaBHHUTE
BO3PACTHYIO CTPYKTYPY MOMYJISIIIAKA 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. 9K3EMIUISIPOB
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 ogoHocamue — 16, crapsie — 2. Uepes yeTsipe roj1a BO3pACTHON COCTAaB MOJICBUIIBI
Ha 3TOM ke ydacTtke Obul coorBerctBeHHO 0, 3, 30, 60. HaueptuTe mupamuibsl BO3pacToB U
c/ienaiiTe BbIBOJ O TOM, KaK H3MEHMWJIACh TOMYJISALUS 32 3TOT IEPUO.

3. B HmxHeMm TeueHuu peku JIeHbl caMKu OceTpa MPUCTYMAT K pa3MHOXKEHUIo B 12-14
net nipu cpennent anuue tena 70 cm. Hambonee crapsie ocobu moxuaroT 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 roma. IlpombicioBas mepa, T.e.
MUHHMAaJIBHBIN pa3Mep 0coOei, pa3pemeHHbIX K OTIOBY, cocTaBisieT 62 cM. UTto mpousonaer ¢
QIJTAHCKOM ¥ JICHCKOW MOMYJSIHMSIMH OceTpa uepe3 15 jer, ecau B pe3yiabTaTe MHTEHCHUBHOMN
I00BIYM OYAYT BBUIABIIMBATH BCE OCOOM, KPYITHEE STUX Pa3MEpPOB?

OcCHOBHBIE 3aKOHOMEPHOCTH POCTA NMOMYJIALMI
PaccMoTpuM OCHOBHBIE, Han0oJIee YacTO NCIOIb3yeMble JJIsl ONUCAHUS POCTA MOy
3aKOHOMEPHOCTH, KAKOBBIMH SIBJISIFOTCSI TUTIEPOOIMUYECKasi, SKCIIOHSHIIMANIbHAS, J-00pa3Has 1
JorucTuyeckas (S-odpazHas).
1. TI'mnepOoamueckuii pocr. B 3TOM ciyyae nuHaMuKa MOMYJSALUU OMHCHIBAETCS
YPaBHEHHUEM

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

r€ N — YUCIEHHOCTD MOIIYJIAIUH,

t" - MOMeHT BPEMEHH, ITPU KOTOPOM UHCIEHHOCTh MOMYJSALNUN CTAHOBUTCS PAaBHON OECKOHEYHO
00JIBIIION BEIUYHHE;

@ — KOHCTaHTA.

'unepOonuyeckuii  pocT  ONMUCHIBAET  B3PBHIBONOJOOHOE  YBEIMUYCHHE YHCIEHHOCTH
HapojoHacenenus. [lapamerpsl runepOoInyecKoil KpUBOK U OCOOEHHO MHTEpecHasl BeJIrurHa t
MOTYT OBITh OIPENEIEeHbI ¢ TIOMOIIBIO JIMHEHHOTro cooTHomeHus (1) mo JaHHBIM O X0Jie pocTa
YHCJIEHHOCTH MOMYJISIIMA METOJIOM HAMMEHBIIUX KBaIPaTOB UM IpapuuecKH.

2. DKCHOHEHUHUAJIbHBIH POCT. YpaBHEHHE, ONUCHIBAIOIIEE H3MEHEHHE YHCIEHHOCTH
MONYJISALIMM, B 3TOM CIIy4ae UMEET BUJ

dn/dt =rn,
€r0 pelICHHE
n=nyexp (rn), (2
W
Inn=Inny+rt, 3)
371ech I - ONOTUYECKUI NOTEHIMAI MOMYJIALNY; Ny - Ha4albHasl YUCIEHHOCTb.

JI1sl SKCIIOHEHIMAJIBHO PACTYILEH MOMYJIALMY BA)KHOM XapaKTEPUCTUKOU SIBISECTCS BpEMs

YIIBOCHHUS €€ UUCIEHHOCTH — T.
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T=In2/r, 4)

C yuetrom (4) BelpakeHHE (2) MPUHUMAET BUJT

n=ne- 2" (5)
rae t/T — yuciio yABOCHUI YHCICHHOCTH MOMYJISLUH, IIPOH30ILe ee 3a Bpems L.

[TapameTpsl 3KCIIOHEHUMATIBHOW KPUBOW JIETKO OIPEACIAIOTCS € IOMOIIBIO JUHEHHOTO
cooTHoIeHus (3) rpaguUecK UM ¢ IOMOIIBIO0 METO/1a HAUMEHBIINX KBaIPATOB.

IIpouecc skcITyaTauy SKCIOHEHIIMAIBHO PACTYLIEH MOMYJIALUY ONUCHIBAETCS BBEIEHUEM
B ypaBHEHHE POCTa MoKa3ares "mpoMbIcIoBoii cMepTHOCcTH" — K,

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

B 3aBHCHMOCTH OT COOTHOIIEHUSI OMOTHUYECKOI0 MOTEHIMAIa U IPOMBICIIOBOM CMEPTHOCTH
pa3aMyYaroT TPU OCHOBHBIX PEKHMMA SKCIUIyaTallUX MOMYJIALUN: IASAIIANA, CTAMOHAPHBIA U Ha
YHUUTOXKEHUE.

3. Poct ¢ orpannvenueM WM j-o0pa3Hblii. B 3TOM ciyuae ypaBHEHHE, ONHUCHIBAIOIICE
pPOCT, UMEET CJICTYIOIINI BUT

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

W3 mocienHero BBIPaKEHUS JIETKO MOJIYYUTh CJEAYIOLIEE JMHEHMHOE PpEKyppEeHTHOE
COOTHOIIEHUE MEX]ly COCETHUMHU 3HAYEHUSMU YUCIEHHOCTU MONYJISIUU, OTCTOSIIUMHU JIpYT OT
Apyra BO BpeMEHHU Ha BenuuuHy dt

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

OTcro/ia JIerko ONpeIeUTh MapaMeTphl j-00pa3HOW KPUBOM

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

Takum oOpa3om, OMOTHYECKHI MOTEHIMAT U €MKOCTb CpeAbl OOMTaHUs AJs MOMYJSALHUU,
pacTymieil mo TUMYy pocTa C OrpaHUYEHUEM, MOTYT OBITh OIpeleNieHbl MO JaHHBIM O €&
YHCJIEHHOCTH B CMEXHbIE PABHOOTCTOSIIIIKE APYT OT JPyra MOMEHTHI BPEMEHHU.

4. JlorucTtu4eckuii, MM S-00pa3HbIii PocT. B 3TOM ciiydae ypaBHEHHE, ONMCHIBAIOLICE
poCT, UMEET BUJ

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

W3 mnocnenHero BbIpaKe€HUS HAXOAMTCA aHajJoruyHoe (&) JIMHEHHOE peKyppeHTHOE
COOTHOILIEHHE, HO JUIs BEJIWYHH, OOPATHBIX YMCIEHHOCTSAM IMOMYJSLUN B CMEKHbIE MOMEHTHI
BpEMEHU

1/n, = A (1/n1) + B, (12)
rne A = exp (-r dt), B = (1 - A)/K.

C mnomomipto BelpakeHUst (11) Mo AaHHBIM O YMCICHHOCTH IMOMYJSLUU B CMEXKHBIC
PaBHOOTCTOSIIME MOMEHTHI BPEMEHH MOTYT OBITh OINpejeNeHbl €€ OMOTHUECKUN MOTEHIHAl U
€MKOCTb CpeJibl OOUTaHMUSL.

BakHplM BapMaHTOM JIOTHCTHMYECKOTO 3aKOHA pOCTa SBJISETCS TOT, B KOTOPOM SIBHO
YUUTBIBAETCS 3aBUCUMOCTb CKOPOCTH POCTa MOIYJISLIMA OT BpEMEHU

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

OreHka mapamMeTpoB JIOTUCTHYECKOTO 3aKOHA B ATOM CIIy4ae MOXKET OBITh OCYIIIECTBJICHA C
MIOMOILBIO COOTHOIIEHUS Tuna (11) niaun qpyrum crnenuanabHbIM METOIOM.

Jloructuueckast kpuBast Tuna (12) ocoOEHHO XOpOIIO MPHUroIHA JJsl ONMUCAHUS MPOIIECCOB
X0Jla pOCTa JPEBOCTOEB I10 3aIacy, BEICOTE U JUAMETPY.

Konmponvnoe 3adanue.
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1. ITo maHHBIM O YUCIEHHOCTH MHUPOBOTO HApOAOHACENICHUS, MPUBEACHHBIM B Ta0nwmie 1,
MOCTPOUTH THIEPOOINIECKYIO KPUBYIO, OTIMCHIBAIOIIYIO STOT POCT.
Tabnuna 1 - UucineHHOCTh MUPOBOTO HAPOIOHACEICHUS

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, pazMHOKaroIIeics
nemenneM n BecoMm 1072 r, nmocrmrmer Beca 3emmoro mapa — 10%% T, ecim omHo nenmenne
MPOUCXOJIUT C UHTEPBAJIOM B 20 MUH.

3. Tomymsauus sKcIuTyaTHpyeTCsl B peXXUMe Ha yHUYTOXKeHHe. OnpenenuTs BpeMs, 3a
KOTOPOE€ YMCIIEHHOCTb MOMYJISIIIK coKkpaTtutces 10 10% oT nepBoHadaibHOMU (Tabnuima 2)

Tabnuna 2 — BapuanTtsl 3aanust

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 (PAaKTOPOB HA KUBbIE OpraHu3Mbl. OnpeielIeHUe 30HbI
ONTUMYMa

TeopeTnyeckne cCBeJJeHUA:

JKoJIOTHYECKUMH  (pakTopamu SIBIISIIOTCSL 3JIEMEHTBI CpeNbl, CIOCOOHBIE OKAa3hIBATh IPSIMOE
BJIMSHUE HA JKUBBIE OPraHM3MbI (XOTs OBl Ha NPOTSHKEHWHM OAHOM W3 (a3 MX HHIMBHIYAIBHOTO
Pas3BUTHS), WIIN YCIIOBHSI CPEIbl, HA KOTOPBIE OPraHW3M OTBEUYAET MPUCIOCOOUTENEHBIMHU PEAKIIUIMHU.

B ocHOBe B3aMMOJEHCTBHS OpPraHW3MOB M OKPYXKAIOMIEW WX CpeAbl HAXOJIATCS NPUYMHHO-
cieAcTBeHHbIe cBs3u. OpraHn3M NostydaeT HHPOPMAILUIO U3 OKpY>Kalollel cpenibl B BUIE ONPEACICHHBIX
CUTHAJIOB, UMEIOIINX MAaTEPHATIBHYIO IIPUPOJTY, U pearnpyeT Ha 3TH CUTHAJIBL.

’KuBoil opraHnm3M B TPHUPOAHBIX YCJIOBHSAX OJHOBPEMEHHO TIOJBEPraeTcs BO3ACHUCTBHUIO
OMoTHYECKHX U aOUOTHUYEeCKHX (PakTOpoB, TpeOyeMBIX eMy B ONpeNIeieHHbIX KonmruecTBax (o3ax). Tak,
pacTeHHs HyXIaroTcs B OONBIINX KOJMYECTBAX BJIArH, MUTATEJIBHBIX BellecTB (a30t1a, hocdopa, Kamms).
TpeboBaHusg K IpyruM BeUIecTBaM, Hampumep, O0py WM MOJUOIEHY, ONPENENSIOTCS HUYTOXHBIMH
KosinyecTBaMU. TeM He MeHee, HEIOCTATOK MJIM OTCYTCTBHE JIFOOOIO BeHIECTBAa (KaK Makpo - TaK M
MHUKpO3JIEMEHTA) OTPULATENIFHO CKa3bIBACTCS HAa COCTOSHUHM OPraHu3Ma, Ja)Xe €ClIU BCE OCTaJIbHBIE
NPUCYTCTBYIOT B TPeOYEeMBIX KOTUUECTBAX.

B cooTBeTcTBUM € 3aKOHOM MHHMMYMA, YCTaHOBJIEHHBIM HeMelKuM yueHbIM 1O. JInbuxom, poct
pacTeHHH OrpaHMYMBAETCSI JIEMEHTOM, TpeOyemas KOHIEHTpalusi KoToporo MuHuMaibHa. 1O. JInbux
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OTIPEJICIIMIL, YTO Pa3BUTHE PACTEHHS WIIH €r0 COCTOSHHE 3aBUCIT HE OT T€X XHMHUYECKUX DIIEMEHTOB (MK
BEIIIECTB), KOTOPBIC TIPUCYTCTBYIOT B MOYBE B JIOCTATOYHBIX KOJHYECTBAX, & OT TE€X, KOTOPHIX HE XBATaeT.
3akoH MUHUMYMa (OPMYIHPYETCs CIEAYIOUIMM 00pa3oM: 8eyecmaom, NPUCYmMCmEyiouum 8 MUHUMyme,
VAPAGAACCS YPOACAlL, ONPeeisiemcst e20 GelUdUHA U CMAbUILHOCIb 60 8PEMEH.

BriocnencTBim 3aKOH MHHUMyMa CTall TPaKTOBAaThCs OoJiee IMIMPOKO, M B HACTOSIIECE BpPEMS
MOSIBIJIOCH TIOHATHE "MAMUTHPYIOIMHNA (akTop". DKOIOTHYECKHH (aKTOp SBIAECTCS JTUMHUTHPYIOIINM,
€CIIM OH OTCYTCTBYET, HaXOAWUTCS HW)KE€ KPUTHUYECKOTO YPOBHS HIIM IMPEBOCXOJUT MaKCHUMaTbHBIH
ypoBeHb. llonsTtre "muvuTtHpyromui ¢akTtop" NMPUMEHHMO HE TOJNBKO K HEOOXOAWMBIM [T KU3HU
OpraHu3MOB DJIEMEHTaM, Kak cuuTall JIMOMX, HO M KO BCEM JKOJIOTHYECKUM DJIEMEHTaM H YCIOBHUSM,
NpUYeM 3TO B PaBHOW Mepe OTHOCUTCA KaK K MX BEPXHHUM, TaK M HW)KHUM mpenenam. Tak, y Kakaoro
JKUBOTO OpraHW3Ma B OTHOIICHHHM pPAa3IMYHBIX 3KOJIOTHYECKUX (AKTOPOB CYIICCTBYIOT Hpeebl
BBIHOCJIUBOCTH, MESKIY KOTOPHIMH HAXOIUTCS 30HA TOJEPAHTHOCTU. ToJIEpAHTHOCTH - CIIOCOOHOCTH
JKUBOTO OpPTaHU3Ma MEPEHOCUTH OTKJIOHEHHSI SKOJIOTHUECKUX (PaKTOPOB OT ONTUMAJIbHBIX 3HAYCHUH. DTO
nousitre ucrnonpzosan B. Illendopn B popMynupoBke 3aKOHA BHIHOCIUBOCTH (3aKOHA TOJIEPAHTHOCTH):
000U JHCUBOUL OP2AHU3M UMeem ONpedeNeHHble, IBOJIOYUOHHO YHACACO0BAHHbIE GEPXHULL U HUNCHULL
npeodenvl yCmoudusocmu (MoaepanmHoCcmu) K 6030eticmeuto 1100020 dK0I02UeCcK020 hakmopa.

Ecmu  wm300pasute rpaduueckd 3aBUCHMOCTh JKM3HEHHOW aKTHBHOCTH OpraHu3Ma OT
WHTEHCHUBHOCTU BO3JICHCTBHSI OJTHOTO SKOJOTHUYECKOro (hakTopa, TO MOJYUIHUTCS KpHBas, HATOMUHAOIIAS
KPUBYIO HOpMaJbHOTO pachpenenenus ['aycca (puc. 1).

JXKuBble OpraHu3Mbl MO OTHOIICHHIO K BO3JICHCTBUIO HKOJOTHYECKHX (AKTOPOB AETATCS Ha
9BPUOMOHTOB W CTEHOOHMOHTOB. JBPHUOMOHTBI HMEIOT IIMPOKUH JAWana3oH TOJNEPAHTHOCTH IO
OTHOIICHUIO K BO3JICHCTBUIO KAKOTO-JIMOO DKOJOTHYECKOTO (haKTOpa, CTEHOOMOHTHI - Y3KHI JUarna3oH
TOJICPAHTHOCTH.

Jora TonepanTHOCTH
- — S— _ >

Joma onrumyma

AMIHCHHAY AXTHBHOCTE opriasnisMa

»
>

HirrencusrocTs Ro3ICHCTRHA JKON0IUECKOIO PaKTopa

Puc. 1. 3aBucumMoCTh )KM3HEHHOM aKTMBHOCTH OpraHH3Ma
OT UHTEHCUBHOCTH BO3JEHCTBHSI SKOJIOTMUECKOTO (paKTopa

MeTtoauueckne yKa3aHusl.

[IpakTHueckoe 3aHATHE IO 3TOW TEME IMPEIyCMAaTPUBACT BBIMOJHEHUE 3aJaHUil ¢ IICJIbIO
YCBOGHHUSI CTYJCHTAMH OCHOBHBIX JKOJIOTMYECKUX 3aKOHOMEPHOCTEH, 3HAaKOMCTBO W OCBOCHHUE
MOHATUHHOTO anmapaTa JaHHON TEMaTHKH (3KOJOTHYeCKHe (akTophl, KIIACCH(HUKAIUS OPraHU3MOB IO
OTHOIIICHHUIO K (haKTOpaM, OIpe/IeIICHHE 30H OITHMYyMa).

JlJis ycnemHoro yCBOeHHsI CTyICHTaMU JaHHOH TeMBI MIPeJJIaratoTCs Pa3InYHbIC 33JaHHS, B TOM
YHUCIIe CoJiepXkKallye TpapuuecKuii MaTepHall.

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

DaxTops! Cpepl

[IpuponHsie
AOunornueckue Bbuotnueckue

AHTpOHOFCHHLIG
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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 OIPAaHUUEHHBIX PECYPCax, UTO MPUBOAUT K CHUKCHUIO

JKU3HEHHBIX TTOKa3aTenel B3anMOICHCTBYIOIIUX 0CO0EH.

Onman OpraHu3MbI ITOJY4Yar0T OT APYIUux HCO6XO,I[I/IMLIG IMUTAaTCIBbHBIC BCIICCTBA

Konkypennus
W MECTO OCTOSTHHOTO MJIM BPEMEHHOTO OOWTaHUSI.

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

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

XUIHUYECTBO
CHUMBUO3
[TAPA3ZUTU3M
KOHKYPEHIIMS
HEWUTPAJIN3M
HAXJIEBHUYECTBO
KBAPTUPAHTCTBO
AMEHCAJIM3M

4. Tlepen Bamu rpad MK 3aBHCUMOCTH YHCICHHOCTH KYKa CEMUTOYEYHOH 00Kbeil KOPOBKH OT
TEMIIEPATyphl OKPYKAIOIIEH CpEebl.

Yncnesmocrs (ocobu)

..
[ —

1
530 35 40 45 50 1, "C
VYkaxure:
a) TEMIIepaTypy, ONTUMAILHYIO JJISl 3TOT0 HACEKOMOTO;
0) Irama3oH TEMIIEPATyPhl 30HBI ONITUMYMA;
B) IMAIa30H TEMIIEPATypPhl 30HBI IECCUMYMa;
T') IB€ KPUTHYECKUE TOUYKH;
1) TIpe1eIbl BEIHOCITMBOCTH BHUJIA.
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6. Ha puc. n300paxeHbl 3J1eMEHTHI SKOJIOTMUECKUX HUII IE€PEBHEB B JBYXMEPHOM IPOCTPAHCTBE.

Ha cxeme noka3aHbl rpaHUIIbI TOJIEPAHTHOCTH JIEPEBBEB MO0 OTHOIICHHIO K IBYM (haKTopam:
OoraTcTBy (MJIOAOPOANIO) U BIAXKHOCTH (YBIIQXXHEHHOCTH) mouBkl. [Ipennonaraercs, 4to
KJIMMaTH4YeCKre (GaKTOphl B TAHHOW 3KOJOTHMYECKOW HUIIE OJMHAKOBBI JJIsl BCEX JIEPEBHEB.

=
' | Slcen )
& -
, - r‘ Yoo H = T
w I N
g | e
£ LA 7 i
é ul
]
B - . il #
el T |
i
L Eepers
. >
1 Coca \
A € B r a E X

Biapsnocts o

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 - 6orateie (HU3MHHBIE JIyra U 60J0Ta, 1yOpaBel); V - oueHb OoraTsie (CTenH,
MIOJTYITyCTBIHH, ITYCTHIHH);

2) cTyneHel mKajbl BIaXHOCTH (YBIaKHEHHs ) IOYB: A - O4eHb CyXHe MOUBHI, /[ - HU30bITOUHO
yBII&)KHEHHBIE TIOUBHI, b - cyxue moussl, E - 00BoJHEHHBIE TOYBHI, B - cpeiHeyBIaKHEHHBIE
nouBsl, JK - Boga (BojHas cpena), I' - yMepeHHO Bi1a)KHbIE TTOYBBI.

[Ipoananu3upyiiTe CXeMy ¥ OTBETHTE Ha CIEAYIOIIUE BOIPOCHI:

- 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
BHUJIOB?

- MOXHO JI1 CKa3aTh, YTO CMEIIAHHBIE HACAXK/IEHUS MOTYT OBITh 00Jiee TOUHBIM MOKa3aTeIeM
(MHAMKATOPOM) YCIIOBUHM CPEIbl, YeM KaXK10€ JEPEBO B OTACIHHOCTH?

INPAKTUYECKOE 3AHSTHUE Ne4
«O11eHKa KauecTBa OKpYXKaroIled Cpeibl»

MeToauuecKkue YKazanus.

OneHka KauecTBa OKpyXkaromieil cpeapl ocyuiecTBisierca auddepeHnupoBaHHO 1O

CJIETYIOIIMM HAMPAaBJICHHUSIM: KaueCTBO BO3AYITHOTO OacceiiHa, BOAHOTO OacceiiHa, TOYBEHHOTO

CJI0s1, TPOYKTOB IIUTAHUS U JIP.

OneHka KadecTBa 6030YVUiHOU Cpedbl OCYIIECTBISIETCS HAa OCHOBE  CIEIYIONIUX
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HOPMaTHBOB.

1. IlpenenbHO HOMYyCTHMas KOHIIEHTPALMS BPEAHOTO BEUIECTBA 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
TE€YEHHE BCEro paboyero IHS He JOJKHA BhI3bIBATH 3a00JI€BAaHUM MM OTKIOHEHUI B COCTOSTHUU
3JI0pOBbsI, KOTOPBIE MOKHO OOHAPYKUTh COBPEMEHHBIMH METOJAaMH MCCIICOBAaHHUH B Ipoliecce
pa®oThl WM B OTAAJIEHHBIE CPOKU KU3HU YETIOBEKA.

2. IlpegenbHO pAomycTHMas MaKCUMallbHAs pa30Bas KOHIIGHTPAIMS 3arpsi3HSIOIIETO
BelllecTBa B Bo3ayxe HaceneHHbIX MecT (ILJIK, ), mr/v>. Tlpu BabIxaHuu B Tedenue 30 MUH 3Ta
KOHIICHTPAIUsl HE OJDKHA BBI3BIBATH PE(IICKTOPHBIX (B TOM YHCIE CyOCEHCOPHBIX) peakuuil B
opranusme uenoBeka ([Ipunoxenue 1).

3. IlpemenvHO pomycTUMas CpeAHECYTOYHas KOHIEHTPALUS BPEIHOTO BEIIECTBA B
Bo3nyxe HaceneHHbIx mecT (ITJK..), MI/M°, KOTOpas He IOJDKHA BBI3bIBATH OTKIOHCHHI B
COCTOSIHUU 3/10POBbsI HACTOSALIETO U MOCIEAYIOUIMX OKOJEHUH MPU HEONpeAEIeHHO J0IroM (B
TEeYEHUE HECKOIbKUX JeT) Babixanuu (IIpunoxenue 1).

4. BpemeHHO pgomycTUMas KOHIIGHTpanusi (OpUEHTUPOBOYHBIN O€30MacHbIi YPOBEHb
BO3JICHCTBUS) 3arps3HAIONIETO BEIIeCTBa B BO3AyXe pabodeil 30HBI (BZ[KPB, HJIN OBYBP,&),
mr/m°. UHCITOBBIC 3HAYCHHS OTOTO TOKA3aTeNs JUIs PA3NIMYHBIX BEIIECTB ONPEIEISIOTCS
pacyYeTHBIM ITyTEM U JCHCTBYIOT B TEUCHHUE JBYX JIET.

5. BpemeHHO nomycTHUMasi KOHIIEHTpauus (OPUEHTHPOBOYHBINM O€30MacHBI ypOBEHb
BO3JeiicTBUS) BpeaHoro BemecTBa B atmochepe (BAK,:), mr/v’, pa3Mep KOTOpou
YCTaHABJIMBAETCS PACUETHBIM IIyTEM U JIEUCTBYET B TEUEHHE TpeX JIET.

6. [IpenenbHO TOMYCTUMBIN BBIOpOC 3arpsi3HsAOLIMX BemecTB B atMmocdepy (IIB), kr/cyt
(umu /4, T/rTom). DTOT ToOKa3aTenb JOJDKEH oOecreuyuBaTh COOMIOJEHHE CaHUTApHO-
TUTHEHUYECKUX HOPMAaTHBOB B BO3IyXe HACENIEHHBIX MECT MPHU Hanbosiee HEOMArONMPHUATHBIX JIIS
paccenBaHMsI METEOPOJIOTHUYECKUX YCIOBUAX. OH ompeensercs pacueTHbIM ITyTEM Ha MSTh JIeT.

7. Bpemenno coriacoBanHblil BeiOpoc (BCB), xr/cyr (wmm r/4, 1/rox). Cpok aeicTBus
3TOro HopMmatuBa He Oonee mstu Jyier. OH ycTaHABIMBAaeTCsl B TOM Ciy4ae, €CId IO
OOBEKTUBHBIM TPUYMHAM Henb3s omnpenenuth [1/IB ans ucroyHwka BBIOpOca B JAHHOM
HACEJIEHHOM ITyHKTE.

8. TlpemensHo nmomyctuMoe KojudecTBO cxkuraemoro TtormBa (IIAT), T/rom. 3Ortot
MOKa3aTeNnb JIOJDKEH O00eCIeunBaTh COONIOJCHHE CAaHUTAPHO-TUTHECHHMYECKUX HOPMATHBOB IO
NPOJYKTaM CrOpaHusi TOIUIMBA B BO3JyXE HACEIEHHBIX MECT MpPH HEOIArOMpUSATHBIX IS
pacceuBanusi Mmeteoposioruueckux yciaosusix. [IIT ycranaBnuBaercsi pacueTHBIM ITyTEM Ha CPOK

He 0oJiee IIATH JIET.
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OneHka KadecTBa 800HO20 Oacceliha OCYIIECTBISIETCS C TOMOIIBIO COOTBETCTBYIOIICH
CHUCTEMBI OCHOBHBIX TOKa3aTeseH.

1. IlpenenbHO nomycTMMasi KOHIICHTpPALMs 3arpsA3HSIONIMX 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[0pPOBbE MOCICAYIOIMMX MOKOJECHUM M HE JOJHKHBI
YXYIIIaThCSl TUTHEHUYECKUE YCI0BUS BoAomnob30Banus (IIpunoxenue 2).

2. IlpenenbHO nomycTuMasi KOHLEHTPALMs 3arpsA3HAOIIMX BEIIECTB B BOJAE BOJOEMOB,
UCIIONIB3yeMBbIX Ul pblOoxo3siicTBeHHbIX Lened, (1K, ), MF/,Z[Mg. Bennunna nociennen s
MIOIABJISFOIIETO OOJBIIMHCTBA HOPMUPYEMBIX BEIISCTB Beeraa 3HaunTeapHo MeHbie [1J]K;. Dto
OOBSICHSIETCS T€M, UYTO TOKCHYECKHE COCIMHEHHUS MOTYT HAKaIUIMBaThCA B OpraHU3ME PHIO B
BeChMa 3HAYUTENbHBIX KOJIMYECTBAX 0e3 BIMSIHUS Ha UX Ku3HenesaTenbHocTh ([Ipunoxenue 2).

3. BpemenHo pgomycTuMas KOHLEHTpauus (OPUEHTHPOBOUHO OE€30MacHBIA YPOBEHb
BO3JICUCTBUS) 3arpsi3Hsionux BemiecTB B Bojae BomoeMoB (BJIK, wmum OBVYB;), M/,
Hopmatussl, onpezensemMbie 3TUM MTOKa3aTeNIeM, YCTaHABIMBAIOTCS PACUETHBIM ITyTEM Ha CPOK 3
roja.

4. llpenensro nomyctuMslii copoc (ITJIC), r/u (kr/cyT, T/ron), peraaMeHTUPYIOIUN Maccy
3arpsI3HSIONIETO BEIIECTBA B CTOYHBIX BOJIaX, COpAachIBaeéMbIX B BojoeM. lIpumeHeHuHE 3TOTO
HOpMATHBa JIOJDKHO  OOecClleuyuBaTh  COOJIIOJICHHE  CAHUTAPHO-TUTMEHWYECKUX  HOPM,
YCTaHOBJICHHBIX Ul BOIHBIX 00bekToB. Benmuuna I1JIC ompenensieTcss pacueTHBIM MyTeM Ha
NepHo/l, YCTAHOBJIICHHBI OpraHaMH MO PEryJIMPOBAHMUIO MCIIOIB30BaHUS M oxpaHe BoJ. Ilocne
3TOr0 OHa MOJUIEKUT NEPECMOTPY B CTOPOHY YMEHBLIEHHS BIUIOTh A0 IpeKpaleHus copoca
3arpsI3HSIONINX BEIIECTB B BOJOEMBI.

OneHka KadecTBa MOYBEHHO20 CJ10s TPOBOJIUTCA O HOPMAaTHBaM, YCTAHOBJIEHHBIM B
COOTBETCTBUU CO CIEAYIOUIMMU OCHOBHBIMH ITOKA3aTEISIMHU.

1. IlpenenbHO nomycTUMasi KOHIIEHTPAIUS 3arpsi3HSIONIETO BEIIECTBA B MaXOTHOM CIIO€
nouBbl (ITJJKy), mr/kr. IIpu 3TOM 3Hau€HUM KOHUEHTpPALMU HE JOJKHO OKa3bIBAaThCS MPSMOTO
WJIM KOCBEHHOTO OTPULIATEIILHOTO BO3JEHCTBUS HAa KOHTAKTUPYIOLIUE C TTIOUYBOM BOJY, BO3/IYX H,
CIIeIOBATEeNbHO, 37I0POBhE YENOBEKa, a TakK€ HAa CAMOOYHUIIAIOIIYID CIIOCOOHOCTH TOYBBI
(ITpunoxenue 3).

2. BpemeHnHo pomycTuMas KOHIIEHTpaIus (OPUEHTHPOBOYHO JIOMYCTUMAsi KOHIICHTPAIIHS)
BpPEIHOTO BellecTBa B maxoTHOM cioe nouBbl (BJK, wm OBYB,), mMr/kr. YcranaBnuBaercs
pacyeTHBIM ITYTEM U JICUCTBYET B T€UEHUE TPEX JIET.

[Tpu onieHKe wiymogoeo 3azpsasnenuss Onocepbl UCTIONB3YIOTCS CAEAYIONUE TOKa3aTelH.

1. [IpenenpHO momyctumblid ypoBeHb myma, (ITJIYII), nb(A). llym ¢ Takum ypoBHEM mpH
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€XKCITHEBHOM CHCTEMaTH4YE€CKOM BO3JCHCTBMM B TE€YCHHE MHOTUX JIET HE JOJDKECH BBI3BIBATH
OTKJIOHEHHH B COCTOSHUM 3JI0POBbSI YEJIOBEKAa M MEIIAaThb €ro HOPMaJIbHOM TPYAOBOM
JESTENIbHOCTH.

2. JlomycTUMBIA ypOBeHBb IIymMa (AOMYCTUMBIN ypOoBeHb 3BYKoBOro maBienus) (JYIL),
1b(A), Ipu KOTOPOM AJUTEIBHOE CUCTEMaTHYECKOE BPEIHOE BO3JEHCTBUE IIyMa Ha 4yelloBeKa
HE MPOSIBIISETCS WU MPOSIBIISIETCS HE3HAUUTENBHO.

3. Jomyctumslii ypoBeHb yibTpasByka (YY), nb. Ilpu TakoM ypoBHE AJIUTENbHOE
CHUCTEMATUYECKOE BO3JCHCTBUE HAa OPraHUM3M 4YEJIOBEKAa HE MPOSBIIETCS WU NPOSBISIETCA
HE3HAYUTEIIBHO.

4. llpemenbHO nomycTuMblii ypoBeHb uHOpasByka (IIAYW), nb. JnutensHoe
CHCTEMaTHYECKOE BO3JCHCTBHE HMH(]pa3ByKa C TaKMM YpPOBHEM Ha OpraHM3M 4YeJIOBEKa He
JIOJDKHO TPUBOJUTH K OTKIOHEHUSM B COCTOSIHUM 3/I0POBbsl, 0OHAPYKMBAEMbIM COBPEMEHHBIMU
METOJJaMH MCCIIEA0BAHNMN, U HAPYIIATh HOPMAJIBHYIO TPYIOBYIO AEATEIbHOCTb.

5. IlpenenpHO AomycTHMas IIyMOBasl XapakKTepUCTHKa MamMH U Mexanu3moB (ITHIX).
OTOT moKa3aTelb JOJKEH o0ecrneunBaTh COOMIOEHUE CAaHUTAPHO-TUTMEHNYECKMX HOPMaTUBOB
BO BCEX OKTaBHBIX IIOJIOCaX 4acToT. Ero 3HadeHHWe oOmpenensercss o pe3yiabTaTaM
CTaTUCTHUYECKOW 00pPaOOTKU IIYMOBBIX XapaKTEPUCTUK OJHOTUIIHBIX MAIIMH U MEXaHU3MOB.

6. TexHuueckn nOCTHKUMas LIyMOBasl XapakTepucThka MamimH 1 Mexanusmos (TILIX),
IpUMEHsieMas B TeX CiIydasX, KOorja Mo OObEKTHMBHBIM NPUYMHAM HEBO3MOXXHO YCTAHOBHTH
yposens IIJIIX. ITpu stom TAUIIX BBOAMTCS Ha CPOK, HE MPEBBIMIAIOIIUN CPOKa NEUCTBUSA
CTaH/apTa UM TEXHUYECKHUX yCIOBHI Ha MAIIMHY WX arperar KakJoro KOHKpETHOIO BU/A.

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

K noka3zarensM OCHOBHOIO JO30BOIO MPEENia OTHOCATCA: NPEIENbHO JOMyCTUMAas 1032
paauanuuy 3a roj A paboTarouMX ¢ MCTOYHUKaMM paguoakTuBHoro uzinydenus (II1). [pu
CHUCTEMAaTUYECKOM PAaBHOMEPHOM BO3JE€HCTBUU B TeueHue S50 JeT He MOJKHBI BO3HHMKATh
HEOJaronpusATHbIE W3MEHEHHsS B COCTOSHUM  3JI0pOBbsl  YelOBeKa, OOHapyKHUBaeMble
COBPEMEHHBIMH METO/IaMU HCCIIEI0OBaHM, B HACTOSILEE BPEMsI U MOCIEAYIOIUE TOABL; Mpere
10361 paauanuu 3a ron ais HaceneHus (I1]1), KOTOpwI Ha MpaKTHKE BCET/la YCTaHABIUBACTCS
3HauuTeNbHO MeHblle BenuuuHbl [IJIJI mis mpepoTBpaiieHuss HEOOOCHOBAHHOTO OOIYYEHHUS
JIOJEH.

ITokxazarenu JOMYCTUMOI'O YPOBHS:

- MPENEIbHO JOIYCTUMOE T'OAOBOE NOCTYIJICHUE PaAMOAKTUBHBIX BEIIECTB B OPraHU3M

paborarommx (IT1/1/1), kbx/ron, koropoe B TeueHue 50 €T co3maeT B KPUTUIECKOM OpraHe 103y,
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pasuyto 1 ITJ1J1;
- IIpeJiesl TOAO0BOI0O MOCTYIUIEHHS PaliOaKTUBHBIX BEIECTB B opranusM uesnoseka (I11'T1),
kbx/rox, 3a 70 net co3maronuii B KpUTUIECKOM OpraHe SKBUBAJICHTHYIO 103y, paBHyto 1 I1/1;
- JONYCTHUMOE CpPETHErof0BOE COJEpKAHUE PAAHOAKTUBHBIX BEILIECTB B OpraHu3Me
(xputndeckom oprane) ([1C), mpu koTopom no3a oosryuenus pasHa [T wm I1/], xbk;
- JIONyCTUMOE 3arpsi3HEHHUE MOBEPXHOCTH (IIOYBBI, OJIEXK/IbI, TPAHCIIOPTA, TOMEIIEHUN U
T.1.) ([13), gactuna/(cm/mMun).
KoHnTponbHble moka3aTeln ycTaHABIMBAIOT AJIs [JIAHUPOBAHUS MEPONPUATUIN 1O 3alluTe
U JUIA ONEPAaTUBHOTO KOHTPOJIS 32 PaJUAIMOHHON OOCTaHOBKOW B IENSAX MPeJOTBpAIICHUS
IPEBBILIEHUS] I030BOTO Npejiena 3arpsi3HeHnid. K aTUM 1okaszaresnsiM OTHOCSTCS:
- KOHTPOJIBHOE TO/J0BOE MOCTYIUIEHUE DPAJMOAKTHUBHBIX BELIECTB B OPraHU3M YEJIOBEKA
KI'TI, kbx/Tox;
- KOHTPOJIbHOE COZIep)KaHUe paIMOaKTUBHBIX BelecTB B opranusme yenoseka (KC), kbk;
- KOHTpPOJIbHAsE KOHLEHTpAlusi PpaJuOaKTHUBHOIO BEIIECTBA B BO3AYXE WJIM BOJAE, C
KOTOPBIMU OHO TMOCTYIAET B opranu3M yenoeka, (KK), kBr/M.
- KOHTPOJBbHOE 3arps3HEHUE T[OBEPXHOCTH paguoakTUBHbIMU BemectBamu (K3),
4acTHULA/(CM-MUH).
KayectBOo Okpyxkaromeil cpeabl OLEHUBAeTCs IyTeM CpaBHEHMS  (PakTHUECKOM
KOHLEHTPALUHU 3arps3HSIOIETO BEIECTBA C PEAEIbHO-10IYCTUMOM:
C <TIJIK (1)
@®aktuyeckas KkoHueHTpauus (C) TOro WM HHOTO XHMMHMUYECKOTO BEIECTBAa B
aTMocepHOM BO3]yXe, BOJOEMax, IIOYBE U MPOAYKTaX NUTAHUS yCTaHABIUBAETCS
71a00paTOPHBIMU UCCIIETOBAaHUSIMHU.
B cnydae, xorgja XuMHU4eCKHE COSUHEHMS OKA3bIBAlOT OJHOHAIIPABIEHHOE BO3ACHCTBHE
Ha 4eJOBEeKa WIM YCYryOJsIlOT AeWcTBHE Jpyr Jpyra, rOBOpST, YTO BellecTBa 00JIaaaroT
aghghexmom cymmayuu.
[Tpu ouileHKe KauecTBa OKpYXaroliei MpUPOAHOM cpeabl IPPEKT CyMMALIUU YIUTHIBAECTCS
CJIEAYIOIIUM 00pa3oM:
$ 6 g
K

i=1

(52)
Hns  atmocdepHoro Bo3ayxa BemiecTBa, obOnagamoomme 3(PpQekToM  cyMMaIuH,
OTOBAPHUBAIOTCA JOMOTHUTEIBHBIM CIIMCKOM K TAaOJIHIIE IPEIebHO-0MYCTUMBIX KOHIICHTPALIUH.
st Bombl B BojioeMax Jiro0oro HazHaveHHs 3P heKToM cymmaiuu o0JagaroT BEIIECTBa,

MMEIOIIHNE OJMHAKOBBIN JMMUTHPYIONINHN TToKa3aTenb Bpennoctu (JITIB).
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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 KOHIICHTpaIUen
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
obnamaor sddexToM cymMmanuu, a TakkKe aneToH U (EeHOoN; TUOKCHI cepbl U ¢eHod,
CJIeIOBATENbHO, OIICHKY KauecTBa HaJl0 MPOU3BOAUTH 0 Gopmysie (52) momapHo:

008 0001 _pg<p; 205,000 pomy<r w 23,000 _g49,9
0,05 0,005 0,05 0,003 0,35 ' 0,003

Bv1600: xauecTBO aTMOC(HEPHOTO BO3yXa HEYJOBIECTBOPUTEIBHOE U YIPOKAET 3I0POBBIO

YCJIOBCKA.

Ilpumep 2

O1neHUTh KauecTBO BOJBI B BOJIOEME PHIOOXO3SHUCTBEHHOTO HA3HAYCHWSI, €CJIM U3BECTHO,
YTO B HEW OJHOBPEMEHHO MPUCYTCTBYIOT XUMUYECKHE COCTUHEHUS B CIICTYIOIINX KOJTHMYIECTBAX
(MF/,Z[MS)Z x)enezo — 0,01 MF/I[M3; koOaneT — 0,006 MF/,ZLMg; kapoomoin — 0,3 Ml"/I[MS; MBIIIBSIK —
0,005 MF/,I[M3.

Pewenue. Ipdexrom cymmarnuu o007amar0T BellecTBa, uMmeromue oauHakoBbiii JIIIB,

CJIEA0OBATCIIbHO, OLICHUTH Ka4Y€CTBO H€06XOI[I/IMO CJICOYIOIUM O6p330M.

Coaxr ITAK JITIB
Kenezo 0,01 0,1 Toxkc.
KoOansT 0,006 0,01 Toxke.
Kapo6omon 0,3 1,0 Opr.
MEBIbsK 0,005 0,05 Toxec.

001 0006 0005 0y, g
Bvi6oo:  kadecTBO  BOABI B BOJOEME  PHIOOXO3SHUCTBEHHOTO  Ha3HAUCHWSI
YIIOBJIETBOPUTEIHHOE.
Ilpumep 3
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OueHNTh Ka4ecTBO IOYBBI, €CIM WM3BECTHO, YTO B HEHl OJHOBPEMEHHO INPHCYTCTBYIOT
atpasuH konueHtparmeid 0,004 wmr/kr, Oeranon koHueHtpanuei 0,03Mr/kr, JTUHYPOH
KOHIIEHTpaluei 3 MI/Kr u rekcaxyiopad konnentpanueit 0,02 mMr/kr.

Pewenue. DbpdexT cymmanmum TOpu  OLEHKE KayecTBa IIOYBBI HE YYHUTHIBAeTCH,
CIIC/IOBATENIFHO, OICHUTHh Ka4eCTBO MOYBBI HEOOXOIMMO, BOCIIOJIB30BAaBHIIMCH (Gopmyroit (51).

ITo Ilpunoxenuto 3 BomumeM I1JIK yka3aHHbIX BelecTs:

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

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

KOHIIEHTpalus JuHypoHa npesbimaeT [1JIK.

Ipumep 4

Omnpenenute, B BOJOEM KaKOro Ha3HaYCHHsI BO3MOXKEH COPOC, €CIIM M3BECTHO, YTO TEpeN
cOpPOCOM B BOJOEM CMEIIMBAIOTCS [BA [OTOKA, OOBEMHBIE PACXOibl KOTOPBIX Vi U Va, M/d.
BelwecTsa, coaepKaluecs: B IOTOKAX, M HX KOHLEHTpawuy (B MI/IM°) ykasaHsl Hioke. KadecTBo
BOJIBI, cOpachiBaeMOil B BOJOEM, JIOJDKHO YJOBJICTBOPSITH TPEOOBAHUSM, IMPEIBABISEMBIM K
KaueCTBY BOJIBI B COOTBETCTBYIOIIEM BOJIOEME.

Vi = 20; V,, = 180 m*/u; B MIEPBOM IOTOKE COAEpKaTcsa: aMMHaK (3 MF/LLM3), arneToH (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 ycroBWio 3ama4d TMPOUCXOAUT CMEIICHHWE TIIOTOKOB, CIIEIOBATEIbHO,
KOHIIEHTPAIlMd BCEX BEHIECTB B OOIIEM TIOTOKE YMEHbBINAIOTCA, a OOBEMHBIH pacxoj
yBenmuuuBaeTcs. HeoOxoaumo crenarh mepecdyer KOHIICHTPAIMii B HOBOM TOTOKE CJEIYIOIIHM
C -V, C -V,

———— - JUI BEIIECTB, COLEPIKAIINXCI B IIEPBOM IIOTOKE U Ci' =—=
V,+V, V,+V,

obpazom: C, = - I

BCIICCTB, KOTOPBIC HAXOAWIIHMCb BO BTOPOM IIOTOKC. HOHy‘{CHHBIe AaHHBIC W HOPMATHBBGI,

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

Boanbie 00beKThI K/0 1 X/T1 BOHHHeuO&’eKTH
- pBIO0X035HCTBEHHOTO
BemectBo C, Ha3HAYCHUS
Ha3HAYEHHS
K JITIB ITJIK JITIB
AMMHak 0,3 2 Can 0,05 Toxec.
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AneToH 0,2 2,2 Can 0,05 Toxc.
Benson 0,3 0,5 Can-ToKC 0,5 Toxke.
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 PblOOXO3ANUCMBEHHO20 HAZHAUEHUSL.

s BOIHBIX OOBEKTOB XO3SICTBEHHO-TIMTHEBOTO M KYJIBTYPHO-OBITOBOTO Ha3HAUCHHUSI
dakTrueckue konneHTpanuu Menbine [1J1K, Ho HeoOXxoauMo yuecTb enie u 3QPeKT cymmanuu.

03 02 03, 0,027

Ammuak u aneron: — +——=0,24, 0eH301 U KOOAIBT: —=0,87,
2 272 05 01
JUXJopHEeHoNT W Kele30: O,(?(())(()é? + O’(;):S =0,285. [IlomyueHHBIE CYMMBI OTHOIICHHIA

(baKTI/I‘leCKI/IX KOHI_ICHTpaLII/Iﬁ K OpCACJIbHO-AOIMYCTUMBIM MCHBUIC CAWHUIIBLI, CJICIOBATCIIBHO,
B0O3MOIHCEH C6p0€ 6 B600Hble 00bexmuvl KyﬂbmypH0'6b1m06020 U XO3SUCMBEHHO-NUMbEBO2O

HA3HAYEeHUS.
Konmponvnoe 3adanue

1. OLIGHI/ITI) Ka4dCCTBO aTMOC(l)epHOFO BO31yXa, €CJIM U3BCCTHO, YTO B HEM OJHOBPEMCHHO

IIPUCYTCTBYIOT XUMHUYECKUE COCTUHEHHUS B KOJIMYECTBAX (MF/M3), yKa3aHHBIX B TaOJuUIIE.

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
Jwuoxcun azora | 0,009 | 0,01 | 0,015 | 0,02 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008
Xiop 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,02
dopmanbaerus 10 10° | 1.10* | 2.10*| 3.10*| 4.10%| 2.10*| 5.10% 10

Bapuanrt 10 11 12 13 14 15 16 17 18

[Muknorexkcan 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
benzoun 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,001 | 0,004
Huokeun cepsr | 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" | 2120*] 310"| 410% 210" | 510" 107
CEPOVTIJIEPO/]
Bapuanr 19 20 21 22 23 24 25 26 27
Huoxcun cepsr | 0,005 | 0,006 | 0,04 0,03 0,02 0,01 | 0,009 | 0,008 | 0,007
Juokcupg a3ota | 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,01 | 0,004
OKCHU/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 Ka4ecTBO BOABI B BOJOEME pPHIOOXO3SCTBEHHOIO HAa3HAYEHUSA, €CIIU

HU3BCCTHO, YTO B HEH OOIHOBPEMCHHO IMPUCYTCTBYIOT XMUMHNYECKNEC COCAMHCHUA B KOJMYCCTBAX

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

BapuanT 1 2 3 4 5 6 7 8 9
Ammmak | 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
Hedsb 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*| 8-10™
BapunanT 10 11 12 13 14 15 16 17 18
KoGanst | 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 | 0,1
CBUHEI]
Bapuant 19 20 21 22 23 24 25 26 27
drop 0,001 | 0,002 | 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009
LmAHnasl | 0,9 0,9 0,9 0,8 0,8 0,8 0,7 0,7 0,7
XPOM 10* | 2.10* | 310" | 4.10* | 5.10* | 6:10* | 7.10* | 810" | 9-10™
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9.10* | 8.10* | 7.10* | 6-10* | 5.10* | 4.10* | 3.10* | 2.10* | 10

DEHOTT

3. OI_[CHI/ITI) Ka4dyeCTBO ITIOYBbI, €CJIN U3BECTHO, YTO B Hel OOAHOBPEMCHHO IPUCYTCTBYIOT

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

Bapuanr 1 2 3 4 5 6 7 8 9
benszanupen 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

MBpIIbsk 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

MEJb

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° | 1.120* | 1-10° | 1.10° | 5.10* | 6.10° | 7.10™* | 8-10* | 9-10°
1XBb

4. Ompenenure, B BOJIOEM KaKOT0 Ha3HAYEHUsT BO3MOXKEH cOpPOC, €ClIM M3BECTHO, YTO
nepes cOpocoM B BOJIOEM CMEMIMBAIOTCS JBA MOTOKA, OOBEMHBIE PACXOIbl KOTOPHIX Vi U Vo,
M/, BemectBa, coaeprxaiiuecs B IOTOKaxX, U UX KOHLUEHTpauu (B Mr/I[M3) yKa3aHbI B Ta0IHIIE.
KadectBo Bompl, cOpaceiBaeMoil B BOJOEM, JOHKHO YIOBJIETBOPATH TPEOOBAHUSM,

NPEABABIACMBIM K KAQU4€CTBY BOJIbI B COOTBETCTBYIOIIICM BOJAOEME.
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BapuanT 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
Vo 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
Kerneso 0,058 | 004 | 003 | 002 | 001 | 003 | 007 | 0,08
KoGaibT 0,9 0,8 0,7 0,6 0,5 0,4 0,6 0,3
Bapuant 9 10 11 12 13 14 15 16
Vi 210 | 320 | 350 20 80 40 60 20
Hedts 001 | 002 | 001 | 002 | 001 | 002 | 004 | 0,05
Hukers 0,01 | 001 | 0014 | 0,012 | 0,011 | 0,01 | 0,013 | 0,009
IupuauH 0,01 | 002 | 003 | 004 | 005 | 0,055 | 0,06 | 0,065
Vo 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 | 004 | 003 | 002 | 001
CauHel 001 | 002 | 003 | 004 | 005 | 006 | 007 | 0,09
BapuauT 17 18 19 20 21 22 23 24
Vi 50 15 100 | 110 | 120 | 140 20 330
Hutparsi 018 | 05 0,2 02 | 011 | 016 | 02 | 012
drop 008 | 06 | 006 | 007 | 008 | 009 [ 01 | 004
Xpom 0,001 | 0,01 | 0,001 | 0,002 | 0,003 | 001 | 0,01 | 0,002
V! 30 165 20 70 30 50 90 50
LnHK 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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HNPAKTUYECKOE 3AHATUE Ne5
«3arps3HEHHE OKpYXKaroliel cpenbl. [100ambHbIe IKOIOTHYECKHUE TTPOOIEMBIY
MeToanuyeckue ykazaHus.

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

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

2. 3arpssHeHUs U UX Kiaccuukaiys. IcTouHUK ¥ GOpMBI 3arps3HeHUA.

3. 3BarpssHenmst atmochepsl. OCHOBHBIC TPYNIBI 3arps3HSIONIMX BEIISCTB, HUX
3KOJIOTUYECKOE JEHCTBUE, UCTOUHUKHU TOCTYIUICHUSI.

4. 3arpszHeHUs ruapocdepsl. 3arpsa3HEHHE PEK, 03ep.

5. Knaccudukarus orxoa0B. MeToapl UX nepepadoTKH.

6. IlpuumHBI 1 MEXaHN3M BO3HUKHOBEHHSI TAPHUKOBOTO 3 dexTa.

7. HpI/I‘II/IHBI 1 ME€XaHU3M BO3HHKHOBCHMUA KHCJIOTHBIX OCaJAKOB.

8. MHcromenue 030HOBOTO cJIOSI.

9. Ilpobnema pocra HAPOIOHACETCHUS.

10. IIpobGmema HEXBaTKU MPOJTOBOIBCTBHSL.

11. TIpoGieMa HEXBATKU MPECHOU BOJBI.

12. TIpobGrema HaKOTUIEHHS OTXOIOB.

13. [IpobGriema yHUYTOXKEHHS OMOpa3HOOOpa3usl.

14. TIpo6Giema UCTOIIECHHS MPUPOTHBIX PECYPCOB.

15. [IpoGrema aTOMHOTO OpPYKHSI.

16. 3arpszHenne MupoBoro okeaHa.

17. ®oTroxuMHYECKHi CMOT.

INPAKTUYECKOE 3AHSTHE Ne6
«IKO3allUTHAs] TEXHUKA
MeTtoanyeckne yKazaHusl.

Cemunap mpoBoautcs B hopme "kpyriaoro crona". CTyIeHTH BMECTE C IperoaaBaTelieM 00CYKIar0T
CIIEIYIOIINE BOIPOCHL:

MeToabl OYMCTKH Ia3000pa3HbIX BEIOPOCOB NPEANPHUATHI.
Mertozabl OUMCTKHU BOJ, OT 3arpsi3HEHUIA.

Meto/p! 1 anmapaThl 00€CIIbUIMBAHUS Ia30B.

Mertozs! peKyIbTUBALUNA HAPYLIEHHBIX U 3aIPA3HEHHBIX [T0YB.
MeTobl epepaboTKH O0TXO0/10B IPOU3BOICTBA.

Mertoab! nepepaboTKH OTXO0I0B MOTPEOICHHUS.
HopmupoBanue kadecTBa OKpY>Karolen Cpessbl.

NoohkowhE
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IIpunioxenne 1

Ilpedenvno-oonycmumuie konyenmpawuu (I/[K)
3A2PAZHAIOWUX 6eUIeCE 8 6030yXe HaceleHnbix mecm [3]

OAK, mr/m°
BemectBo MakcumMajabH Cpenue- Kaace

asi pa3oBasi

CYTOYHAsl | OMACHOCTH
A3ora IuoKcHua 0,085 0,04 2
A3oTa oxcH 0,4 0,06 3
AMMHak 0,2 0,04 4
ArieToH 0,35 0,35 4
bens(a)nupen (3,4-6eH3mmpeH) - 0,1mkr/ 1
100 »°

benson 15 0,1 2
Bbpom - 0,04 2
Bbpomb6eHn301 - 0,03 2
B3BemnIeHHbIC BeeCTBA 0,5 0,15 3
I'excan 60 - 4
0,0-IumeTmi-S-(1,2-6uckapO3ITOKCUITII) 0,015 - 2
autrodocgat (kapbodoc)
0,0-Tumetmn-(1-ruapokcu-2,2,2-rpuxsopatun) | 0,04 0,02 2
docdonar (xaopodoc)
Judropxiopmeran (hppeoH-22) 100 10 4
Juxnopaudropmeran (hpeon-12) 100 10 4
Juxaopbropmeran (ppeon-21) 100 10 4
JluxnopaTtan 3 1 2
Ju>Tnnamun 0,05 0,05 4
JmaTiioBsii 2¢up 1 0,6 4
Kampoakram (mapsl, a3po3011b) 0,06 0,06 3
Kucnora azotnas no monexyne HNOj3 0,4 0,15 2
Kucrnora cepras mo popmyne HSO, 0,3 0,1 2
Kucnora ykcycnas 0,2 0,06 3
MBIIIbsIK, HEOPTAaHUYECKHUE COSTUHEHUS (B - 0,003 2
MEePECUYETE HAa MBIIIBSIK)
Hadranua 0,003 0,003 4
Huxkens pactBopumbie conn (B mepecyere Ha 0,002 0,002 1
HUKEJIb)
Hutpobenson 0,008 0,008 2
O3oH 0,16 0,03 1
[Mernuunnua 0,05 0,0025 3
Caxa 0,15 0,05 3
CBUHEIl ¥ €T0 COCTUHECHHS, KPOME - 0,0003 1

* HenuddepeHnmpoBaHHas M0 cOCTaBy MbLIb (adpO3071b), COep KalIascss B BO3AyXe HaceleHHbIX myHKToB. ITJK
B3BCIIICHHBIX BEIICCTB HE PACHPOCTPAHSIOTCA Ha ad3pPO30JId OPraHMYCCKUX M HEOPTaHMYCCKUX COCITUHCHUN
(MeTainoB, WX COJCH, IUIacTMacc; OWOJOTMYCCKUX, JICKAPCTBCHHBIX MpPEMapaTtoB W Jp.), IS KOTOPBIX
ycTaHaBIMUBalOTCs coorBercTBytouue [1JIK.

26



TETPAdTUIICBUHIIA (B TIEpecUeTe Ha CBUHEII)
CepoBoopont 0,008 - 2
Cepoyriepon 0,03 0,005 2
Cepbl AUOKCH]T 0,5 0,05 3
CHUHTETHYECKHE MOFOIIINE CPEJICTBA TUIIA 0,04 0,01 2
"Kpucramn" Ha OCHOBE alKuiCylb(daTa HaTpUs
(o amkuicynbdaTy HaTpHUs)
Ckununap 2 1 4
CrnupT METUIOBBIN 1 0,5 3
CrnupT STUIOBBIN 5 5 4
Tonyon 0,6 0,6 3
VYriepona okcua 5 3 4
Yrinepos 4eThIpeXXI0pPUCThII 4 0,7 2
denon 0,01 0,003 2
dopMabaerua 0,035 0,003 2
®dTopucThie coeauHeHus (B repecyere Ha Gprop):
ra3oo0pasHbie COeTMHEHUS ((PTOPUCTHIN 0,02 0,005 2
BOJIOPOJ, TeTpadTOPHI KPEMHHUS );
XOpOIIIO PACTBOPUMBIC HEOPTAHHUECKUE
dbropusl (GTopua HaTpUs, reKcapTOPCHIIUKAT 0,03 0,01 2
HaTpHUsL)
IJI0XO0 PAaCTBOPUMBIEC HEOPTaHUICCKUE PTOPHIBI
(propun anromuHMsA, GTOPU] KAJIBIUS,
rekcaTopantoMUHaT HaTPHsI)

0,2 0,03 2
Dypdypon 0,05 0,05 3
Xop 0,1 0,03 2
uknorekcan 1,4 1,4 4
OTUI XJIOPUCTHIN --- 0,2 4
OTHIaIeTaTr 0,1 0,1 4
OTHIOEH30T 0,02 0,02 3
OTHICH 3 3 3

DddexTom cymmanuu 00J1a1atoT:

— aMMuaK ¥ GopMallbJIeTHI;

— aMMHaK ¥ CepOBOJIOPO/I;

— aMMHaK, CepoBOJIOPO.T U (hOPMaThICTHI;

— aneroH u ¢GeHo;

— a’p030JIK OKCHa BaHaaus (5) U AMOKCH]T CEPBI;

— 0OeH3on u aneToPeHoH;

—  O30H, JIMOKCH]] a30Ta U (hOPMaJTbJICTH/I;

— cepoBoopoA U hopMaIbAeTU]I;

— JTMOKCH] cephl U (DeHOIT;

— JIMOKCHJ] Cepbl U OKCHUJ YTIepoaa, (heHOI U MbLJIh KOHBEPTOPHOTO MPOU3BOJICTBA;
— JIMOKCHJ] Cepbl U TPUOKCHU]] CEPbI, aMMHUAK U OKCHJIBI a30Ta;
— JIMOKCHJ cephl U (PTOPOBOIOPOS;



— CHWJIbHBIE MUHEPAJIbHBIE KUCIIOTHI (CepHAasi, COJISTHASI U a30THAs)
— yriaepojia OKCHJ U MbLJIb [IEMEHTHOTO MMPOU3BOICTBA;

— YKCYyCHAasi KUCIIOTA ¥ YKCYCHBIW aHTUAPUI,

— (denon u anietoeHOH;

—  dypdypost, METHUIIOBBII U STUIIOBBINA CITUPTHI;

— IHKIOTEKCaH U OEH30IT;

— JTHJIEH, IPONHJICH, OyTUJICH U aMUJICH.

Hpuio:xxkenne 2

Ilpeoenvrno-oonycmumvie KOHyeHmpayuu

b

HEeKOmopuix 8pPeOHbIX eeuiecme (6 Mz/omg) 6 600¢ 800HbIX 00beKmos [3, 5]
Boanbie 00LeKTHI Boanbie 00LeKThI
X0351iiCTBEHHO-TTUTHEBOT0
HaiMeHOBAIE U KYJbTYPHO-0BITOBOIO PHI00X0351iiCTBEHHOT O
HAa3HAYEeHUsI
HA3HAYEeHUsl
HHrpeauenTa Kaace Kuaace
JIIB* IJIK onacu | JIIIB IJIK onacu
ocTH ocTH
Ammuak (o azory) | Cas. 2,0 3 Tokc. 0,05 4
ArieToH Camn. 2,2 3 Toxkc. 0,05 3
Bbenson CaH-TOKC. 0,5 2 Toxkc. 0,5 4
Bpom CaH-TOKC. 0,2 2 — — —
Huxnopaudenuntpu | CaH-TOKC. 0,1 2 Toxkc. Otcyters | 1
xJyiopatas (JAT) ue
(0,00001)
Jluxmopdenon Opr. 0,002 4 Toxkc. 0,0001 1
Keneso Opr. 0,3 3 Toxkc. 0,1 4
Kobanst CaH.-TOKC. 0,1 2 Toxkc. 0,01 3
Kepocun Opr. 0,01 4 - - -
TEXHUYECKHUI
Kap6omon CaH.-TOKC. 1 4 Opr. 1 4
MEIIIBSIK Can.-Tokc. 0,05 2 Toxkc. 0,05 3
Menb Opr. 1,0 3 Toxkc. 0,001 3
MerTtaHoxn Can.-Tokc. 3,0 2 Can.- 0,1 4
TOKC.
Hutpatsl (1o a3oty) | Can. 45,0 3 Can.- 40
TOKC.
Hadranua CaH.-TOKC. 0,01 4 Toxkc. 0,004 3
Hedts Opr. 0,1 4 Pri6xo03. | 0,05 3
MHOTOCEPHHUCTAs
Hed s nmpounas Opr. 0,3 4 Pri6x03. | 0,05 3
Huxens CaH.-TOKC. 0,1 3 Toxkc. 0,01 3
[Mupuaun CaH.-TOKC. 0,2 2 Tokec. 0,01 3
[Tponmoseiit ciupt | Opr. 0,25 4 — — —
PryTh Camn. 0,0005 1 Toxc. Otcyrcte | 1
ue

* JITIB — MMMUTHPYIOLIHiA TTOKa3aTeNb BPEAHOCTH, OTPaKAIOIIHIA IIPHOPUTETHOCT TPEOOBAHMIT K KAYECTBY BOJIBL.
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(0,00001)

CauHell Camn. 0,03 2 Toxkc. 0,006 2
denon Opr. 0,001 4 Pr10xo03. | 0,001 3
dopmalberu Camn. 0,05 2 Can.- 0,01 3
TOKC.
®rop (F) CaH.-TOKC. 15 2 Toxkc. 0,05 3
XJ10p aKTUBHBIN Can. Orcyrcte | 3 Tokc. Otcyrcte | 1
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
uuk Camn. 1,0 2 3 Toxkc. 0,01 3

"Omcymcemeue" — HeAOMyCTUM COPOC JaHHOTO COCTMHEHUS B BOJHBIE OOBEKTHI.

"Po10x03." — pp100X035IICTBEHHBII — U3MEHEHUE TOBAPHBIX KAUE€CTB IPOMBICIOBBIX BOJIHBIX

OpTaHHU3MOB: IMOABJIICHHUEC HCIPUATHBIX U ITIOCTOPOHHUX ITPHUBKYCOB U 3aI1aX0B.

"Toxc." — TOKCUKOJIOTHYECKUN — MPSIMOE TOKCHMUECKOE BO3/ICUCTBUE BEIIECCTB HA OPraHU3MBbI

(BOJIHBIE OPTaHU3MBI).

"Can." — caHUTapHBIN — HAPYIICHHUE YKOJIOTMUECKUX YCIOBUN: U3MEHEHHE TPOHOCTH

BOJIOEMOB, THAPOXUMUYECKUX TTOKA3aTeNIel: KUCIOPO/I, a30T, pocdop, pH; HapyieHue

camoouuieHust Boabl: BIIKs, uncinennocts canpopuTHONH MUKPODIOPHI.

"Can.-mokc." — CAHUTapHO-TOKCUKOJIOTHYECKUI — JeMCTBHE BELIECTBA HA BOAHBIE OPIaHU3MBI U
CaHMTapHbIE MTOKa3aTeIN BOJ0EMA.

"Ope." — opranoenTHYECKH — 00pa3oBaHue MJICHOK U MIEHbI HAa TOBEPXHOCTH BOJIbI, MOSIBIICHHE
MOCTOPOHHUX MPUBKYCOB U 3aI1aX0OB B BOJIE.

Knaccol onacrocmu:

1 — upe3BbIUaitHO OMACHBIH,

2 — BBICOKO OITaCHBIH,

3 — OIACHBIH,

4 — yMEpEeHHO OTaCHBIMH.
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IIpuniaoxenne 3

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

Bennuuna I1/IK ¢ yuetom
BemectBo (ona ans nous nox [Tpumeuanue
KYJIbTYpPbI, 9yBCTBUTEIIbHBIC
K MECTHIMIaM
ATpaszux 0,01
Aneranbaerun 10,0
bens(a)mupen 0,02
bensun 0,1
Benzon 0,3
Beranon 0,25
Banekcon 1,0
Bananuit 150 OOmiecaHUTapHBII
Bananwmii + mapranert 100+1000
N3onponmnbdenson 0,5
Kobanpt 5 OOmiecaHuTapHbBII
Kommekcabie
TpaHyJINPOBAHHBIE 120
ynobpenus (KI'Y) cocraBa
N:P:K=64:0:15
KomMruiekcHbIe KuaKHue
ynoopenus (KXXVY) cocraBa | 80
N:P:K=10:34:0
JInnypon 1
Menp 3 OOu1ecaHUTapHbBIN
Mrimnsak 2 TpaHCIOKAIIMOHHBII
HuTtpats 130
OTtxozp! (hoTanuu yris
(ODY) 3000
PryTh 2,1 OO1ecaHNTapHBIH
CBuHen 6 OO011ecaHUTapHBIN
CBuHel + pTyTh 200+10
Dopmanbaeruyg 7
Xopu Kaus 560
Homixnopbudernet 0,06 OOmiecaHUTapHBII
(cymmapHo)
MMecTumuabi:
- TeKCaxXJIOpaH 0,1
- JJAT u ero MmeTabOIUTHI 0.1 3ampemeno B ¢/
(cyMMapHO€ KOJTHMYECTBO)
- xopogoc 0,5
- kapbodoc 0,5
- ONUXJIOpKaMQeH 0,5
- MOJUXJIOPITHHEH 0,5
- IPOMETPHH 0,5
- XJIOpaMIl 0,05
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3. prnl’lOBble H UHAUBUAYAJBHBIC KOHCYJ/IbTAalluU

CnoBo «KOHCyJIbTallUs» JIATUHCKOTO IPOUCXOXKIACHMS, O3HAYAEeT «COBELIAHHEY,
«00Cy)KIEeHUEY.

KoHcynpTanum npoBoIuTCs B CAEAYIOIUX CIydasx:

- KOrja HeoOXOOMMO MOAPOOHO PAacCMOTPETh HMPAKTUYECKUE BONPOCHI, KOTOPbHIE OBLIM
HEZ0CTAaTOYHO OCBEILEHBI UJIM COBCEM HE OCBELIEHBI B IIPOLIECCE JIEKIINH;

- C LENbI0 OKa3aHWs KOHCYJIbTAaTMBHOW IIOMOINM IIPU INOATOTOBKE K IPOMEXYTOYHOMN
aTTeCTAllUU, YYaCTHIO B KOH(EPEHIIUH U JIp.);

- ecnu oOyuwaromieMycss TpeOyercss HMOMOILb B PEIIEHUH CIOPHBIX WM IMPOOJIEMHBIX
BOIIPOCOB BO3HMKAIOUIUX IIPU OCBOCHUHU AUCLUIIIINHBI.

Wnast Ha KOHCYJbTALMIO, HEOOXOAMMO XOPOULIO MPOAYMaTh BOIPOCHI, KOTOpbIE TPeOyIOT
pa3zbpsicHeHus. B dyacTHOCTH, €cnM 3aTpyJHEHHUE BO3HUKIO IPH H3YYEHUU TEOPETHUUECKOTO
MaTepHalia, TO KOHKPETHO YKa)KUTE, YTO BaM HEMOHATHO, HAa KaKOil M3 IMyHKTOB OOOOIIEHHBIX
IUIAHOB BbI HE CMOTJIM CAMOCTOSITEIbHO OTBETUTb.

Ecnu ke 3aTpyAaHEHHE CBA3aHO C peIIEHUEeM 3aJjauyd WM O(QOpMIIEHHMEM OT4eTa O
nabopaTopHOil paboTe, TO HA30BUTE STall PEIICHUs, Yepe3 KOTOpbIM HE MOIVIM MEpellarHyTh,
WK TpeOOBaHUE, KOTOPOE HE MOXKETE BBIIOJHUTD.

4. MeroanveckHe peKOMeHIAIUH 10 OPTaHU3aIMH CAMOCTOSATEIbHOMH PadoThI

VYcnemHoe OcBOoeHHE — KOMMETeHIMH, (opmupyeMbix  y4eOHON  AMCHMITTUHOM,
npeJoiaraeT ONTUMAIBLHOE UCIIOJIb30BAHNE BPEMEHH ISl CAMOCTOSITEIbHON pabOTHI.

CamocrodrenbHas padoTa 00y4aroLerocs - AeATelIbHOCTb, KOTOPYIO OH BBIIOJHSET 6€3
HEINOCPEJICTBEHHOTO y4YacTHsl MPEenoJiaBaTelsi, HO M0 €ro 3a/JaHui0, MOJl €ro pPyKOBOJCTBOM H
HaOmronenueM. O0yyaronuiics, o0nagaromuii HaBIKAMU CaMOCTOSITETIbHON paObOThI, aKTUBHEE U
r1y0ke ycBauBaeT y4eOHbIM MaTepHuall, OKa3bIBaeTCsl JyUlle MOArOTOBIEHHBIM K TBOPYECKOMY
TPYAY, K caMO0Opa30BaHUIO U MPOJOHKEHUIO 00YUEHUSI.

CamocrosiTenbHast paboTa MOXKET ObITh ayAUTOPHON U BHEAyIUTOPHOH. ['paHUIBI MEXAY
TUMHU BUIaMU pabOT OTHOCHUTEJbHBI, a CAMU BUJIbI CAMOCTOSTENbHOM paboThI IepeceKaroTcs.

AynuTopHas caMocTosTeNbHast paboTa OCYIIECTBIISIETCS] BO BpeMsI TTPOBEACHUST YIEOHBIX
3aHATUH 10 TUCUMIUIMHE (MOYJII0) TI0 3a/laHUIO Mpenoaasarens. Bkimtovaer B cedst:

- BBIIIOJIHEHUE CAMOCTOATEIbHBIX padoT, ydacTHe B TECTUPOBAHUM;

- BBITMOJIHEHUE KOHTPOJIBHBIX, TPAKTUYECKUX U Ja00OPaTOPHBIX padoT;

- pelieHue 3a7ad M YHOPaKHEHUH, cocTaBiieHHE Trpauueckux H300pakeHui (cxem,
JUarpamm, TaOJuIl U T.1L.);

- paboTy CO CIIPaBOYHOM, METOUYECKOH, CTICITHATBPHOM JTUTEPATYPOIA;

- oopMIIEHHE OTYETa O BHIMOJIHEHHBIX padoTax;

- MOATOTOBKA K IUCKYCCHUH, BBIITOJIHEHUS 3aJJaHUI B IEJIOBOM UTpe U T.1.

BHueaynuropHas camocrosiTenbHas paborta (B Oubimoreke, B naboparopun MITY, B
JIOMAITHUX YCJIOBHSIX, B CIIEIIUATBHBIX MMOMEIIEHUAX JJI CaMOCTOsITeNIbHOM padoTel B MI'TY u
T.J1.) SBJISIETCS TEKYyILIEH 00s3aTebHON paboTON Hall ydyeOHBIM MaTepHalioM (B COOTBETCTBHHU C
pabouell mporpaMMoii), KoTopas He MpeanojiaraeéT HENOCPEACTBEHHOIO U HENpPEepbIBHOTO
PYKOBOJCTBA CO CTOPOHBI ITPENOJaBaTENs.

BHeaynuropHas camocTosiTesibHas paboTa 1Mo AUCUUIIIMHE MOXKET BKIIIOUATh B ce0s:

- TOATOTOBKY K ayAUTOPHBIM 3aHATHSAM (JEKUUSM, THPAKTUYECKUM 3aHSATHUSAM,
nmabopaTOpHBIM paboTaM U Jp.) ¥ BEITIOJHEHNE HEOOXOAMMBIX JOMAITHUX 33JJaHUM;

- paboTy HajJ OTHEIbHBIMH TEMaMH JUCHUIUIMHBI (MOJyJs), BBIHECEHHBIMH Ha
CaMOCTOSITENIbHOE U3yYEHUE B COOTBETCTBUHU C paboueli mporpaMmoii;

- TIpopaboTKy Marepuaia U3 IMepeyHs OCHOBHOW M JIOTOJHUTENIBHOM JUTEpaTyphl IO

31




JTUCITUTIIINHE, 10 KOHCTIEKTaM JISKIIUH;

- Hanucanue pedepaToB, IOKIAA0B, 3CCE, OTUETOB, MOJATOTOBKA MYJIbTHUMEIUNHBIX
MIPE3EHTAlINM, COCTaBJICHUE TIIOCCapusi U JIp.;

- Jpyrue BUIbI CAMOCTOSTEIbHON PaOOTHI.

CopepxaHue  CaMOCTOSITENILHOM  paboThl  ompenpenseTcss padodeil  mporpaMMoit
JUCIHUIUIMHBL. 3aJjaHusl A CaMOCTOATENbHOW pabOThl MMEIOT YEeTKHE KaJeHAapHbIE CPOKHU
BBITIOJTHCHHSI.

Boinmonnenue 1000ro BuAa CaMOCTOATEIbHOW pabOThI MpeArnoyiaraeT MpPOX0XKICHUE
00y4aromuMcs CIEIYIOINX 3TAIlOB!

1. OnpeneneHue eI caMOCTOSTEILHON paboTHI.

2. Konkperu3zaus o3HaBaTeiIbHOH (IpOOIEMHON MIUIIPAKTHUECKON) 3a/1a4H.

3. Camoo11eHKa TOTOBHOCTH K CAMOCTOATEIbHONW pabOTENo pelieHnIo MOCTaBICHHON UITH
BbIOpaHHOM 3aJ1auH.

4. Boibop amekBaTHOroO criocoba AeMcTBHA, BEAYLIEro KpemeHuo 3a1aun (BeIOOp myTei
U CPEJICTB JIJISl €€ PEILICHHUS ).

5. [InanupoBanue (CaMOCTOSTENBHO WM C MOMOIIBIONPENOIABATENS) CAMOCTOSTEILHOMN
paboTHI 1O PELICHUIO 3aJauH.

6. Peanuzanus nporpamMmbl BBIIOJIHEHHS] CAMOCTOSATEIHLHON PaOOTHI.

7. CaMOKOHTPOJIb BBIMIOJTHCHHUST CAMOCTOSITEIILHOW DPAOOTHI, OIICHUBAHHUE TOTYYCHHBIX
pE3yIbTaTOB.

8. Pednexcust cobcTBeHHON y4eOHOMN JAEATEIBHOCTH.

Pabora c Hay4HOli U Y4eOHOIi JuTepaTypoi

PaGora ¢ yueOHOW W HAyyHOW JUTEpaTypoil sBISETCA TJIaBHOH  (opMoit
CaMOCTOSITEJIbHON pabOThl U HEOOXOIMMA TIPH MOATOTOBKE K YCTHOMY OINPOCY HAa CEMHUHAPCKUX
3aHATHSIX, K KOHTPOJIBHBIM paboTam, TECTUPOBAHUIO, 3a4ETY.

B nporecce pa®oTel ¢ yueOHOM U HAyYHOU JIUTEPATYPOH CTYIEHT MOXKET:

-JiefaTh 3alKcH MO X0y YTEHHs B BUJIE MPOCTOTO WIIM Pa3BEPHYTOro IjaHa (Co3/1aBaTh
MepevYeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBIISATh TE3UCHI (LIUTUPOBAHME HAMOOJee BaAKHBIX MECT CTaTbU UIM MOHOTpaduw,
KOPOTKOE M3JI0’)KEHNE OCHOBHBIX MBICIICH aBTOPA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHre OCHOBHBIX BOMPOCOB PabOThI);

- cO3/aBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TE€3HUCHI, KOTOPHIE).

Bri0paB HYXHBII HICTOYHHK, CIIEAYeT HAUTH MHTEPECYIOLINI pa3/iel Mo OTJIaBICHUI0 UITU
anpaBUTHOMYYKa3aTelo, a TaKKe OJHOMMEHHBIM pa3ziesl KOHCIEKTa JICKIUNA WU y4eOHOTO
nocobus. B crmydae BOZHUKIIMX 3aTPyAHEHUN B MOHUMAHHHM Y4€OHOTO MarepHualia Cieayer
00paTUTbCS K JIPYrUM HCTOYHUKAM, TJI€ HW3JIOKEHHE MOXET OKa3aTbes 0oJiee JTOCTYITHBIM.
HeobxonmuMo OTMETHTH, 4TO paboTa ¢ JUTEpaTypoll He TOJBKO IMOJEe3Ha KaK CPEICTBO Oolee
TIyOOKOTO M3y4YeHUs JIIOOOW JNUCHMIUIMHBI, HO U  SIBJISIETCS HEOTHEMJIEMOW YacThIO
pohecCHOHANBEHOM AeSTEIbHOCTH Oy IyIIEro BBIMTYCKHUKA.

PenieHue cCMTYaMOHHBIX 32124 (Keic-3aIaHNI)

Kelic-3ananue(anri. Case- ciydad, CHTyalMs) - 3aJaHHe, CBA3aHHOE C KOHKPETHBIM
MIOCJIEIOBATEIEHOCTRIO JICHCTBUI W HANpaBIeHHOE Ha pPa30op, OCMBICICHHWE U pEIICHUE
peanbHO# MpodecCHOHATBHO-OPUEHTHPOBAHHON CUTYAIIUH.

Pemenue cuTyaliMOHHBIX 3aja4d HaMpaBleHO HAa (OPMUPOBAHWE YMEHHUS aHAITM3UPOBATH
B KOPOTKHE CPOKHM OOJBIIOH 00bEM HEYNOpsAJ0YEHHOH MH(POPMALUM, MPUHATHA PELICHUH B
YCIOBUSIX ~ HEJAOCTAaTOYHOMU uH(pOpMalMy, TOTOBHOCTH HCIIOJIB30BaThb COOCTBEHHBIE
WHWBUIYalIbHBIE KPEaTUBHBIE CIIOCOOHOCTH IS PEIICHUS UCCIIE0BATEIbCKUX 3a/1a4.

Pexomenpanuu mo pabore ¢ Kelcom:

- CHavyasia HeoOXOJMMO MPOYMTATh BCIO MMEIOLIYIOCS MH(OpMAIiio, YToObl COCTaBUTh
L[EJIOCTHOE MPE/ICTABICHHUE O CUTYAIlNH; HE CIEAYET cpa3y ee aHaIU3uPOBATh, )KEeNATEeIbHO JIUIIb
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BBIJICJIUTH B HE JIaHHBIE, TOKA3aBIINECs BaXKHBIMU;

- TpeOyeTcs OXapaKTepH30BaTh CHUTYAIMIO, ONpPEICIHTh €€ CYIIHOCTh M OTMETHUTbH
BTOPOCTETICHHBIEC JIEMEHTHI, a TakKe CPOPMYIMPOBATH OCHOBHYIO MpoOiIeMy U MpoOIeMBl, ei
NOYMHEHHBIC;

- B&OXHO OIECHHUTh BCE (DAaKThI, Kacaroluecss OCHOBHOHM mpoOiembl (HE Bce (DaKTHI,
U3JI0)KEHHBIE B CUTYallUH, MOTYT OBITh NpPSIMO CBS3aHBI C HEH), M IONBITATHCS yCTAaHOBUTH
B3aMMOCBSI3b MEX/1y NIPUBEICHHBIMH TAaHHBIMH;

- cuexyeT cOpMYIHpPOBAaTh KPUTEPUH ISl MPOBEPKU IMPABWIBHOCTH IIPEIIOKEHHOTO
peLIeHHs, TIONBITAThCS HAMTH albTepHATUBHBIE CLIOCOOBI PEIICHHUs, €CIIH TaKUe CYLIECTBYIOT, U
OIIPEJICTINTh BapHaHT, HAanOOJIee YAOBIECTBOPSIONINI BEIOPAHHOMY KPUTEPHIO.

Monyas Ne 1.

O061mas 3K0J10rus ¥ 1100aJIbHbIE IKOJIOTHYeCKUEe MPO0JIeMbl COBPEMEHHOCTH

1.1 YueHue o 6uocghepe

[Tonsitue 6uocdepsl. CoctaB u cBoicTBa Ouocdepsrl. YcroitunBocTs 6uocdepsl. DyHKINUN
Y CBOWMCTBA HUBOTO BellecTBa. buoreoxnmuyeckue nukiibl. Hoocdepa.

[Tonsitue 6uocdeps nosBuiock B O6uonorun B XVIII Beke, HO BrmepBbie B OJIM3KOM K
COBPEMEHHOMY CMBICITY MOHATHE «Onochepa» BBEI aBCTPUICKHA Teosor Dayap 310cC B KHUTE
«IIpoucxoxnenue Anbm» (1873 T.), KOTOpBIM oOmpenenun ee Kak ocoOyo, 00pazyemyro
opranu3MamMu 000104Ky 3emiau. B Hacrosimiee Bpemsi BCe JKUBbIE OpPraHM3MBbl HA3bIBAIOT
«OmoTay, «OHOC», < OKUBOE BEIIECTBO», a IMOHATHE «OHOC(epa» TPaKTyeTcs TakK, KakK ero
ToNKoBaa akaaemMuk Brnagumup MBanoBuu Bepnanckuit (1863-1945 rr.): ocobasi, oxBaueHHas
JKU3HBIO, o0osiouka 3emau. B ¢usuko-xummuueckom cocrase o6uochepsl BepHanckuii Belaemsi
CJIEYIOIIAE KOMIIOHEHTBI:

- KMBOE BEILECTBO - COBOKYITHOCTb BCEX JKUBBIX OPraHU3MOB;

- KOCHOE BEILECTBO - HEXHUBBIE Tela WM sIBI€HUA (Ta3bl aTMochephl, TOpPHBIE MOPOJIbI
MarmMaTu4eckoro, HeOPraHMIEeCKOro MPOUCXOKACHUS U T.11.);

- OHMOKOCHOE BEIECTBO - PAa3HOPOJAHBbIE MPHUPOJHBIE Teja (IOYBbI, MOBEPXHOCTHBIE BOJBI U
T.1L.);

- OMOreHHOE BEIIECTBO - MPOIYKThI KU3HEAEATEIbHOCTH JKUBBIX OPraHU3MOB (TYMYC IOYBBI,
KaMEHHBIN yroJsb, Top(, HEPTh, CIAHIIBI U T.I1.);

Bepnanckuii B cBoeM Tpyzae «buocdepa» BriepBbie 10Ka3al NEPBOCTENCHHYIO POJIb KUBBIX
OpraHu3MoB B (hOPMHUPOBAHMM OKpYKaromiel cpeibl. JKU3Hb -3TO CBA3YIOLIEE 3BEHO MEXIY
Kocmocom wu  3emiel, KOTOpO€ HCIOJB3ysd JHEPTUIO, MPUXOIAIIYI0O M3 KOCMOCA,
TpaHCQOPMHUPYET KOCHOE BEIIECTBO, CO3/1a€T HOBbIE (hOpPMbI MaTepUaIbHOTO MUpa. Tak, KUBbIE
OpraHu3Mbl CO3/1aIM TOYBY, HAIMOJHWIM aTrMoc(epy KHCIOpOJIOM, OCTaBWJIM TIOcie ce0s
KUJIOMETPOBBIE TOJIIM OCAJOYHBIX MOPOJ U TOIUIMBHBIE OOraTcTBa HEAp, MHOTOKPATHO IMPOITY-
CcTHIU uepe3 cebst Becb o0beM MupoBoro okeana. BepHanckuil He 3aHumaincs mpoOieMoit
BO3HHUKHOBEHHUS XU3HU, OH MMOHMMAJI €€ KaK €CTECTBEHHBIN ATall caMOOPTraHU3allMd MaTepUH B
110001 yacT KocMoca, IPUBOAALINHI K BOBHUKHOBEHHUIO BCE HOBBIX (POPM €€ CyIEeCTBOBAHUS.

VYyenne BepHaJckoro HalenmMBalIO Ha M3yUYEHUE JKUBBIX, KOCHBIX U OMOKOCHBIX TEN B UX
HEPA3PbIBHOM E€IMHCTBE, YTO ChITPaAJIO 3HAYUTEIBHYIO POJIb B IOJATOTOBKE €CTECTBOUCIIBITATEIEH
K LIEJIOCTHOMY BOCTIPUSITUIO IPUPOJIHBIX CUCTEM.

Crpykrypa Oumocepsl mnpeAcTaBiseT coO0OW COBOKYIHOCTb Ia3000pa3HON, BOJHOW U
TBEpJIOM OO0O0JIOYEK IIJIAaHETHl M JKUBOTO BEIIECTBA, MX Hacesmomero. Macca Oumochepb
cocrapnsier mpubnmsutenbHo 0,05% wMaccer 3emim, a ee oobeM - 0,4% oObema TMIIAHETHI
['panunel  Ouocdepsl  ompenensieT  pacnpocTpaHEHWEe B HEH  KUBBIX  OPraHU3MOB:
TOPU3OHTAIILHBIX TPAHUI] B HEW HE CYILIECTBYET, a MO BEPTUKAIN BEPXHsIS TPAHULIA PACIIOJIOKEHA
Ha BBICOTE 030HOBOTO CJIOsI 3€MJIM, @ HUXKHSS - B MpefeniaX JUTOC(EPHI JISKUT B CPEAHEM Ha
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riyouHe 3 KM oT nmoBepxHocTH cyur u 0,5 kM Huxke aHa okeaHa. O Gosee T1yOOKOM MPOHUK-
HOBEHUU JKU3HU B TOJILIM JIUTOC(EPHI CBEIEHU HET.

JKuBoe BelecTBO HaXOAUTCS B IOCTOSIHHOM 3HEPreTHUECKOM OOMEHE C BHEIIIHUM MUPOM.
OHO sIBNSIETCS OCHOBHBIM OPTaHU3YIOIIMM 3JIEMEHTOM B MOJJCPKAHUU KPYrOBOPOTa BELIECTB,
o0ecrnieyeHUH JMHAMUYECKOr0 paBHOBECHS JKojloruyeckux cucreM. IIponecc co3nanus
OpPraHMYecKOTo BellecTBa B Onochepe MPOUCXOAUT OJHOBPEMEHHO C MPOTHBOIMOJIOXKHBIMHU
nporeccaMu MOTPeOJICHUST U Pa3IOKEHHUsI ero reTeporpoHbIMU OpraHU3MaMU Ha HCXOJHbIE
MHUHEpaJIbHbIe COCAMHEHUsS (BOAA, YIVIEKHCIBIA Ta3 W Ap.). Tak OCyLIeCTBISETCS KPYyroBOPOT
OpPraHMYeCKOro BellecTBa B Ouocdepe Npu ydyacTMM BCEX HACENAIOIUX €€ OpPraHu3MOB,
NOJY4YMBIIUI Ha3BaHHE MaJoOro, Win OMOIOrHYecKoro, (OMOTHYECKOT0) KpyroBopoTa BEILECTB B
OTJIMYHUE OT BBI3BIBAEMOT0 COJIHEYHOM dHEPrueil O0JBIIOro, MM IFe0JIOTHIECKOT0, KPyrOBOpOTa,
HauOoJiee SPKO MPOSABISIONIErOCs B KPYTOBOPOTE BOABI U LUPKYISIMU atMocdepsl. boinbiioi
KPYrOBOPOT MPOUCXOAUT HA MPOTSHDKEHHH BCETO TEOJIOTMYECKOTO Ppa3BUTUS 3eMIMd U
HPOSIBIISIETCS. B IIEPEHOCE BO3AYLIHBIX Macc, MPOJYKTOB BBIBETPUBAHM, BOJbI, pACTBOPEHHBIX
MUHEPAIbHBIX COCIMHEHHUH, 3aTPSA3HSIONINX BEIIECTB, B TOM YHUCIIE PAJHOAKTHBHBIX.

buocdepa sBiaseTcst Ype3BbIYANHO CIIOKHON YKOCHCTEMOMN, paboTaronel B CTAIlHOHAPHOM
pEeKMME Ha OCHOBE TOHKOM Pperyyisiilud BCEX COCTaBISIOIIMX ee vacTedl u mporeccoB. Kak
CBUJIETEJILCTBYIOT JaHHbBIE UCCIIEJOBAHMM, 110 KpaiiHel Mepe nociennue 600 MiIH. JIeT XapakTep
OCHOBHBIX KPYrOBOPOTOB Ha 3eMJie CYHIECTBEHHO HE MEHSUICS, W3MEHSUIUCH JIMIIb CKOPOCTH
reoxuMudeckux npoueccoB. CrabuibHOE cocTOosiHME Ouocepbl O00YCIOBIEHO B HEPBYIO
ouepenb MCATEIBHOCTBIO JKMBOTO BEIIECTBA, OOECIEUMBAIONICH OIPEICIIEHHYI0 CKOPOCTh
TpaHchopMalMy COTHEYHON SHEPTrUU U OMOT€HHON MUTIPALUU AaTOMOB.

BmecTe ¢ TeM BMeEmIATENbCTBO 4YEJIOBEKAa B IIPUPOJHBIE KPYTOBOPOTHI IIPUBOAMT K
Cepbe3HBIM U3MEHEHUSM B COCTOSHMM Onocdepsl. Bo3Bpamascs k yuenuto B.M. Bepnanckoro,
H606XOI[I/IMO OTMETUTB, UTO OH OLICHUJI IIOABJICHHUEC YCJIOBCKA Ha 3€MJ'I€, KakK OFpOMHBIfI marar B
DBOJIIOLIMM IIJIAHETHl. YUEHBIM CUYMTAN, YTO C BO3HUKHOBEHHEM YEJIOBEKA M PA3BUTHUEM €TI0
HpOHSBOHCTBeHHOﬁ ACATCIIBHOCTH 4YCJIOBECYECTBO CTAHOBUTCA OCHOBHBIM TI'€OJIOTHYCCKHUM
(akTOpOM BCEX MNPOUCXOIANIMX B Ouocdepe miaaHeTsl W3MEHEHHWH, NMPUOOPETAIONIMX TJI0-
OanpHbI xapakTep («YemoBeuecTBO, B3STOE B LIEJIOM, CTAHOBUTCS MOILHOM TIe0JIOrMYecKoi
cuioit»). JlanpHelee HEKOHTPOJIMPYEMOE pa3BUTHE MAEATENbHOCTH Jroed TauT B cebe
0oJbIIyI0 OMacHOCTh W motomy, cuutan B.W. Bepnanckuii, 6uocdepa nomkHaA MOCTETIEHHO
npeBpamiathes B Hoochepy, miun chepy pazyma (0T rpedeckux NOOS - pasym, sphaira - map).

[Tonstue «HOOC(hepa» oTpakaer Oyayliee COCTOSHHE pPalMOHAJIbHO OPraHW30BaHHOM
HOPUPOIBI, HOBBIM 3Tam pa3BUTHA Ouocdepsl, 3MoXy HOOochepsl, KOrja JalbHEHIas 3BOIOLUSL
MJIaHEThl OYJET HAMpaBIATHCS Pa3yMOM B LENsAX oOecredeHus: HeOoOXOIWMOW TapMOHHHU B
COCYILECTBOBAaHUH MTPUPO/IBI M OOIIECTBA.

CamocrosTenbHas paboTa KypcaHTa COCTOUT B MTOJITOTOBKE K KOHTPOJIBHON paboTe U
BKJIIOYAeT MpopabOTKy BONPOCOB, YKa3aHHBIE HUXKE.

Bonpocul ona camonposepku

Jaiite onpenenenre NOHATUIM «Onuocdepa» u «Hoochepay.
Korna u xem ObU10 BBEZIeHO TTOHSITHE «Onocdepar?
JaiiTe XxapakTepucTuKy 6rocgepsl.
Onummre rpaHulsl 6nocheps.
[Tepeuncnure NATH OCHOBHBIX CBOWCTB OMOC(hEpHI.
. JaiiTe onpenenenne NOHITHIO «OMOT€OXUMUYECKUM LIUKID».
7 N300pa3ute OMOTCOXMMUYECKUH ITUKIT a30Ta, JaiTe HEOOXOIUMbIE TTOSICHEHHUS.
8. U3zobpaszute 6moreoxumuueckuii uki gpocdopa, naiite HEOOXOAUMBIEC TTOSICHEHHS.
9. B ugem cocrout peBomormoHHocTh yaenus B.W. Bepuanackoro o 6uochepe?
10. JlaiiTe onmpeneneHre MOHITHIO «OKMBOE BEIICCTBOY.

ouswN R

11. [lepeunciure 1 OMUIIUTE OCHOBHBIE ()YHKIIMH KUBOTO BEIIIECTBA.
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12. [lepeunciute ¥ OMUIIIUTE CBOMCTBA )KMBOTO BEIIECTBA.
13. OnummMre  poiib  AHTPOIIOTEHHOT'O  BMEIIATENILCTBA B~ OMOTCOXUMHUYECKHUE
ITUKJTBL.
14. Kakum 06pa3om oOecrieqnBaeTcs yCTOMUNBOCTh Onochepni?

1.2 Ikocucmemuwli

CamocTtosTenpHass pabora O0OydYalOIIErocs COCTOMT B MOBTOPSHHH JICKIIMOHHOTO
Marepuaja W BKJIIOYAET CIEIYIOLUIME OCHOBHBIE pa3/elibl: BUAbl IKOCUCTEM, CTPYKTYpPbI
9KOCHUCTEM, TpOo(HUecKue CBSA3M B SKOCHCTEMAaX, MPOIAYKIUS W TPOIYKTUBHOCTH DKOCHCTEM,
BU/IbI cyKueccnﬁ. HeKOTOpBIe OCHOBHBIC ITOHATHA 110 TEMEC U3JIOKCHBI HUXKC.

DKOCHCTEMA - 3TO CHCTEMa, COCTOSIIAs M3 JKUBBIX CYIIECTB M CpPeAbl MX OOWUTaHUS,
O0OBEIMHEHHBIX B €IMHOE (PYHKIMOHAJIbHOE Iiesoe. TepMHH BBEAEH aHIVIMHCKUM 3KOJOTOM
AptypoM Tencnu B 1935 roay. [lonstue sxocucteMbl aOCTpaKTHOE, TO €CTh HE MPHUBSA3aHO K
KaKoMy JMOO KOHKPETHOMY YYacTKy TEPPUTOPHH, B OTJIMYME OT OMOTEOIEeH03a, KOTOPBIH
0OBIYHO MPHUBSI3aH K KaKOK-TMO0 KOHKPETHON TEPPUTOPHH.

OcCHOBHBIE CBOMCTBA YKOCHUCTEM:

1) CIOCOOHOCTH OCYIIECTBIISITh KPYTOBOPOT BEIIECTB;

2) IIPOTUBOCTOATH BHEIIIHUM BO3ICHCTBUSAM,;

3) IIPOU3BOJIUTH OMOJIOTHYECKYIO POAYKLIHIO. Buibl
JKOCHUCTEM:

1) MHKPO’KOCHUCTEMBI (aKBApUyM, HEOOJBIION BOJJOEM, KATUISA BOIBI U T.11.);
2) Me303KocucTeMa (JIec, 03epo, CTEelb, peKa);

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

4) riobanbHas skocucTeMa (buocdepa B 1eIOM).

0. Onym mpemnoxmn KiacCU(pUKAIMIO SKOCHCTEMBI HA OCHOBE OMOMOB. DTO KpYITHBIC
HPUPOTHBIE DKOCUCTEMEL, COOTBETCTBYIOIINE (u3uKo-reorpapuuecKkum 30HaM,
XapaKTepU3yloluecs KakKUM - JHOO OCHOBHBIM THIIOM pACTUTENBHOCTH WU APYroi
XapaKTepHON 0COOEHHOCTHIO JaHAmagTa.

Tunbl OUOMOB:

1) HasemHbIe (HapUMep, TYH/PA, Taira, CTEIH, MyCTHIHH);

2) TpeCcHOBOMHBIC  (HAampuMmep, BOJOTOKH:  PEKH, pydbH;  BOJOEMBI:  03€pa,
npy/asl, 00JI0Ta);

3) Mopckue (Hampumep, 30HbBI alBeUIMHTA, KOpPAJUIOBbIE pPH(BI, OTKPHITHIH OKeaH,
pUOpPEKHBIE BOJIBI).

CTpyKTypHpOBaHHE 3KOCHCTEM IIPOU3BOAAT B 3aBUCUMOCTH OT €€ THUIa, HAIpUMED,
CYLIECTBYET BEpTHKalbHAasi M BHJOBas CTPYKTYpPhl LIMPOKOJMCTBEHHBIX JIECOB, CTOSUYUX
BOJIOEMOB H IIp.

B skocucTtemMe MOXHO BBIJICIUTH JIBa KOMIIOHEHTA — OMOTHYECKUH U aOMOTUYECKH.
BuoTtnueckuii nenurtcs Ha aBTOTPO(HBINA (OPraHU3MBbI, MOTyYaroIie ePBUYHYIO SHEPTHUIO IS
CyILIeCTBOBaHMS U3 (OTO- U XEMOCHHTE3a WJIM MPOAYLEHTHI) U reTepoTpoPHBIH (OpraHU3MBI,
MOJIyYAIOLME HEPTUIO U3 MPOLIECCOB OKUCIIEHUS OPraHMYECKOI0 BEIECTBA — KOHCYMEHTHI U
pPENYLEHTbl) KOMIIOHEHTBI, KOTOpble (OPMHUPYIOT TPOPUUECKYIO CTPYKTYPY IKOCHCTEMBI.
Tpoduueckas 1enb - NOCIEIOBATENbHBIM PsAJl OPraHU3MOB, B KOTOPOM KaXKAO€ MOCIenyolee
3BEHO OEJaeT MPEIIeCTBEHHUKA Mo 1enyu. COBOKYMHOCTh TPO(PHUUECKUX IeNel B 3KOCUCTEME
IPEeCTaBIsIeT COOOU TPOPHUECKYIO CETh.

! http://cyclowiki.org/wiki/
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Cykneccust - TmoOciefoBaTeNbHasT CMEHAa OJHOrO OWOIeHO3a JApyruM. Paznuuaror
NEpBUYHbIE W BTOPUYHBIE; HPUPOJHBIE W AHTPOIOIECHHBIE; AJUIOI€HHbIC, ABTOTCHHBIE U
LUKINYECKHE CYKLIECCHUM.

Bonpocw ona camonposepxu

JaiiTe onpenenenne TEPMUHY «IKOCHCTEMay.

[lepeunciute BUIBI IKOCUCTEM, IPUBEAUTE IPUMEPHI.

Uto Takoe BUI0BAsI CTPYKTYpPa SKOCUCTEMBbI?

N300pa3ute BepTUKAIbHYIO CTPYKTYPY TPOIIUYECKOTO Jieca.

oD

5. H3o0pa3ute BEepTHKAIBHYIO CTPYKTYpPY o3epa. Kakue BHIbI )KUBBIX OPTaHU3MOB
MOTYT OOUTaTh B MpodyHATbHON 30HE?

6. HM300pa3ute BEepTHKAIBbHYIO CTPYKTYpPY OKeaHa. Kakue BUbI )KHBBIX OPTaHU3MOB
obuTaroT B ABYOTHYECKOM 30HE?

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

10. Yto Takoe nmepBUYHAS MPOIYKIUs?

11. Kakue Ha3eMHbIC SKOCUCTEMBI SBJISIFOTCS HU3KOIPOTYKTHBHBIME?
12. Kakue MOpCKHE 3KOCUCTEMBI SIBJISIFOTCS BBICOKOTIPOTYKTHBHBIMH?
13. [aiite onpeaesieHIe MOHATHIO «CYKIIECCHUS.

14. OnumuTe X0/ NePBUYHON CYKIIECCHH.

15. OnuiuTe X0/1 BTOPUYHON CYKIIECCHH.

1.3 IlonyasayuoHHas duHamMuka

CamocrosiTenpHass paboTa OOydYaromIerocs MpeArnojaraeT 3allOMHHAHUE MaTepuarna,
U3JI0KEHHOT0 Ha JIEKUMHU M0 IUIaHy: MONYJSIMM, BUABI, CTPYKTYpa MOMYJSALUM, MUPaMUIbI
BO3pacToB, (AKTOpbI, BIUAIOIIME HA JWHAMUKY YHUCJICHHOCTH TOMYJALUN, CBS3U MEXIY
HOMYJSLUSAMH U BHYTPU TOMYJISIIUHN.

[Momynsaus (mo3auesar. populatio, ot nar. populus — Hapo, HaceneHue) - COBOKYIHOCTh
ocobeit ogHOTO BHJA, OOJIee UM MEHee JUTUTENbHO 3aHUMAKoIasi onpeaAeaEéHHOe TPOCTPAHCTBO
U BOCIIpoU3BOAIIas ce0si B TeUeHHe OOJbIIOro 4Mcia MOKOJIEHUH; 0COOM OJHOM MOMYJIsSIUuN
UMEIOT OOJBIIYI0 BEPOSTHOCTh CKPELIUBAThCA JAPYr C JIPYroM, 4eM C OCOOSIMHU JIpYrux
MOMYJISILIMI; 3TO CBA3aHO C TE€M, YTO JIaHHAsi COBOKYIHOCTh 0COO€H OT/eleHa OT APYrHX TaKuX
e COBOKYMHOCTEW 0coOell TOH MM MHOM CTENeHBIO JABJICHMS Pa3JIMYHBIX (OPM H3OJISLHUU.
[Tonymanuyu XapakTepU3yITCs YHCIEHHOCTBIO, IIOTHOCTBIO M CTPYKTypou. Ilmpamumasl
BO3PAacTOB OBIBAIOT BO3PACTHHIE M IOJIOBO3PACTHBIE, OHU CIIYXKaT JUIsl NMPOTHO3ZHBIX OLIEHOK
COCTOSTHUSI TOMYJSIUN C IEeNbI0 MPUHATHS CBOEBPEMEHHbIE MEp M0 MPEAOTBPAIICHUI0 HUX
VICUE3HOBEHHUS UJIM PETYIISILIUN YUCIIEHHOCTH.

buornueckuit moreHnuan - (oT rped. bIiOte JKHM3HB, CHHOHHUM - PENPOIYKTHBHBIM
NOTEHIMAT) — XapaKTepPUCTHUKA BHYTPEHHEH NOTEHIIMAIBHON CIIOCOOHOCTH JAHHOW MOMYIALUN
K POCTY IPU CTaOMJIBHOM BO3PACTHOM COCTaBE€ U ONTHUMAJIbHBIX YCIOBUSAX CPEIbI; BHIPAKACTCS
BEJIMYMHON NPUPOCTa MONYJSIIMKM 3a EAWHUILY BPEMEHH B pacuyere Ha OJHY OcCO0b.
ConpoTuBieHre cpeabl - COBOKYIMHOCTh BCEX JMUMHUTHUPYIOIIUX YHCICHHOCTh MOMYISIIIUU
¢dakTopoB. Hampumep, KOJIMYECTBO MUINM, HAIWYME/OTCYTCTBUE XHIIHHKOB, CIHUIIKOM HH3-
Kasi/BbICOKasl TeMIieparypa u np. Takum oOpa3om, IMHAMUKa YHCIEHHOCTHU MOMYJIALUNA 3aBUCUT
OT TOTO, KaKUM 00pa3oM (POPMUPYETCS COOTHOIIEHUSI «COMPOTUBIECHUE CPEIbl - OMOTUYSCKUI
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NOTEHLMAT». 3aBUCUMOCTb JJAHHOTO COOTHOIIEHHS OT BPEMEHM I03BOJISIET ONPEIACIIUTH THI
JUHAMUKH YUCICHHOCTH MONYJISIUNA (CTaOUIIBbHBIN, H3MEHUYMBBIH, B3pbIBHOI).

Buotnueckue cBs3u (cMMOMO3, HEWTpaan3M, aHTHOMO3)- OTHOLICHHS MEXIY O0CO0sSMH,
nonyasuusamMy, BuaamMu. CUMOMO3 - TUN OMOTHMYECKOM CBsA3M, NpPH KOTOPOM OIMH U3
B3aMMOJICHCTBYIOIIMX BHJOB WM 00a H3BJIEKAIOT BBHITOJYy M3 CBOUX B3aMMOOTHOIICHUU.
HeiirpanusMm - Tun 6MOTHYECKON CBA3M, IPH KOTOPOM He HaOII0aeTCsl HU OTPULIATENBHOTO, HU
MOJIOKHUTEIBHOTO BJIMSHUS BHJIOB JIPYT Ha JIpyra. AHTHOMO3 - THI OMOTHYECKOW CBS3H, NPHU
KOTOPOM OJIMH M3 B3aUMOJICHCTBYIOIIMX BUAOB WIH 00a UCHBITHIBAIOT YTHETEHHE CO CTOPOHBI

JPYyroro.

Bonpocw 0ns camonposepku
JlaiiTe onpeneneHue NOHATHIO «ITOIYJISALUS».
Uem xapaKkTepu3yeTcst MOMmyJsius?
Kakue momynsinuu ©MErOT MPOCTYIO AeMOTpaUIECcKyIo CTPYKTYpy?
Kakue monmynsiuu ©MEIOT CIIOKHYIO IeMOTpadUIeCKyI0 CTPYKTYPY?
N300pa3ute mupaMuay BO3pacToOB BHIMUPAIOIICH MOMYJISIUH.
Yro Takoe OMOTHYECKUH MOTCHIIMA BUIa?
Yro Takoe eMKOCTb CPe/Ibl JIJIsl TAaHHOTO BUIa?
8. Uro Takoe CONpOTUBIICHUE CPEIbI?
9. Kakum o0Opa3om BiMse€T IUIOTHOCTh TONMYJSIUK Ha  4ucieHHocTh?  [lpu-

BEIUTE PUMEDPEI.

10. Kakue TUTIBI IMHAMHUKYU YUCICHHOCTH MOMYyJisiiuii Bol 3HaeTe?

11. [TaiiTe onpeneeHue MOHITUIO «OUOTUYECKUE CBSI3M.

12. Kakue Buasl OnoTnyeckux cBsaseil Bel 3HaeTe?

13. Yto Ttakoe mytyanusm? [IpuBeante mpumepsl.

14. Yto Takoe xumiHuuectBo? [IpuBeauTe mpruMepsl.

Noas~wbd e

1.4 3kos102uyeckue ghakmopbul

CamocrosTenbHas paboTa 0OOydYarollerocsi MpeanoyiaraeT MOBTOPEHHUE JIEKIIHOHHOTO
Marepuaia 1o IUIaHy: Kiaccu(UKanus dKOJIOTHYECKHX (PaKTOPOB, BO3JEHCTBUE YKOIOTUIECKUX
(bakTOpOB Ha JKUBbIE OpraHu3Mbl, 3akoHbl JInbuxa u lllendopaa, neneHue KUBbIX OPraHU3MOB
10 OTHOILIEHUIO K (haKTOpaM CpeJIbl.

OKojorudyeckuil (akTop - 3TO JH0O0H 3JIEMEHT cpeibl, COCOOHBIH OKa3bIBATh MPSIMOE
BO3/ICHICTBUE Ha JKMBBIC OPTaHMW3MBI XOTs Ha MPOTSHKEHUM OJHOM M3 (pa3 MX WHAWBUIYAITBHOTO
pa3BUTHSL, WIK J1I000€ YCIOBHE Cpe/bl, HA KOTOPOE OPraHU3M OTBEYAET MPUCIOCOOUTENEHBIMU
peakmmsmu. [lpocreiimas KiaccupUKaIUs EIAT KOJIOTHYeckre (HakTOphl Ha JIBE TPYIIIBL:
abuoTtnueckue (HeKUBOW MPUPOBI) U OnoTHYECKHE (KUBOM MPUPO/IbI) (PAKTOPHI.

3akoH JIubuxa Qopmynupyercs cieayromuM oOpa3oM: BEIIECTBOM, HAXOJSAIMIUMCS B
MHUHHMYME, ONpEAessieTCs BEeIMYUHA YpOXKas, ONpeAessieTcss ero CTaOMIbHOCTh BO BPEMEHHU.
3akon lendopnaa: moboit BUI MMEET onpe/ielIeHHBIE, YBOTIOIMOHHO YHACTEIOBaHHBIC, BEPXHUHN
U HIDKHUH Tpesienbl TOJIEPaHTHOCTH (BBIHOCIMBOCTH) 10 OTHOLIEHHIO K BO3JIEHCTBHIO JIHOOOTO
dakTopa cpebl.

CymiecTByeT AeJeHHEe JKUBBIX OPraHW3MOB IO MPU3HAKY MX OTHOIIEHUS K BO3/IECHCTBHIO
HKOJIOTUYECKUX (DAaKTOPOB HA CTEHOOMOHTOB M ABPUOMOHTOB. CTEHOOMOHTHI UMEIOT Y3KHiA
JIMana3oH TOJIEPAHTHOCTH IO OTHOIIEHUIO K BO3JEHCTBHIO KaKOr0-JIMOO 3KOJOTMYECKOTO
(axTopa, a 3BpUOHOHTHI - IUPOKUI. ClieayeT MOHUMATh, YTO YUCTHIX CTEHO- U IBPUOHMOHTOB HE
CyLIECTBYET.

Bonpocwl 0ns camonposepku
1. JlaiiTe onpeneneHre MOHATHIO «IKOJIOTHYECKUN (HaKTOp».
2. Tlpuegute KmaccuUKAINIO SKOJOTUUECKHUX (DAKTOPOB.
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3. Kakue abnornueckue pakropsl Bol 3HAeTE?
4. Kakue (hakTopbl OTHOCATCS K OMOTHYSCKUM?

5. N300pa3ute TpaduvecKyl0 3aBUCHMOCTh JKM3HCHHOHW AaKTUBHOCTH OpraHWU3Ma OT
MHTEHCUBHOCTHU BO3JEHCTBUS 3KoJIorHueckoro dakropa. [laiite HeoOXoauMbIe MOACHEHUS (30HbI
ONTUMYyMa U MECCUMYyMa).

6. Chopmymupyiite 3akoH JluOuxa. Ilpumenum nu 3akoH JluOuxa K IKUBOTHBIM?
IIpuBenuTe npUMEpSL.

7. Chopmynupyiite 3akoH lllendopaa. [loscauTe ero aeicTBue Ha IpUMepax.

8. Uto Takoe ToNepaHTHOCTh BUAA?

9. fBnsercs 1w TiayOMHAa ~ OKkeaHa  JKojormdyeckuMm  ¢akrtopom?  I[losicHuTe
OTBET.

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

11. Kakue opranusmsl sSBisitoTcs 3Bpuduontamu? [IpuBeanure npumMepsl 3BpUTraIMHHbBIX U
BPUQPOTHBIX OPraHU3MOB.

1.5 I'106a1bHbIE IK0102UYECKUE NPO61eMbl COBPEMEHHOCMU

CamocTtosTenbHas paboTa oOydaromierocss mpezarnojaraeT MnpopadoTKy IUTEpaTypbl U
KOHCIIEKTa JIEKIUH IO CIEIYIOIIUM BOMpOCaM: JAeMorpaduyeckuil B3pbIB; KUCIOTHBIC OCAJIKH,
I00abHOE TOTEIUICHUE, pa3pylIeHUE O30HOBOTO CJIOS, OIYCTHIHMBAHHWE, YMCHBIICHUE
BUJIOBOIO Ppa3HOOOpa3us B acleKTe AaHTPONOIeHHOrOo BO3ACHCTBHS Ha MPHUPOAY; IOHSTHE
YCTOWUYHBOI'O pa3BUTHS.

B nemorpadudeckoli MCTOpUM UYEIOBEYECTBA YCIOBHO MOXXHO BBIJEIUTH JIBa OOJBIIUX
nepuona. IlepBbli M3 HUX COOTBETCTBOBAI TAaK HA3bIBAEMOW arpapHoOM LMBWIA3AUUU U
MPOJIOJDKAJICSA MpUMEpHO A0 BTopoil mosioBuHbl XVII B. OH oTnuyancs CpaBHUTENbHO HU3KUM
MPUPOCTOM HaceleHHs. B ycrmoBusx mepBOOBITHOrO 00IIeCTBa, JaKe MPU HATMYUU TOJIUTAMUU
(T. e. MHOTOOpauus), €CTECTBEHHBIA MPHUPOCT OBLT HE3HAYHUTENEH, TaK KaK POXKIAAeMOCTh H
CMEpPTHOCTh, HAXOIICh HA BHICOKOM YPOBHE, B3aUMHO YPaBHOBEIINBAJIKCH.

Haubonee 3amMeTrHble W3MEHEHUS B  YHCICHHOCTH OKUTEIEH 3€MHOro  IIapa,
03HAMEHOBABIIIME MEPEX0/ KO BTOPOMY MEPUOAY IeMOTrpaduueckoro pa3BUTHsI, TPOU3OILIH 32
nocleAHre TpU C JUIIHUM ctonetus. Ho um Ha ux ¢oHe temmbl mpupocta B 1960e rojsl
OKa3aIuch OecrperneeHTHRIMU. Toraa W BO3HUKIO TOHSATHE AeMorpaduyecKuil B3pHIB —
pe3KOe yBEIMYEHHE MPUPOCTA HACEJIEHUs, IMOSABUIMCH MpAYHbIE [POTHO3BI CKOPOIO
MEPEHACEIICHUS TJTAHETHI.

B dyem mognmHHaAs mpuumHa aemorpadudeckoro B3pbeiBa? IIpexne Bcero, 3To pe3yiabTar
PE3KOTO CHUXEHUS JO0JIM CMEPTHOCTH BO BCEX BO3PACTHBIX TIpymnmax. PoxkmaemocTs ke aub0
COXpaHHWJIACh HA HEM3MEHHOM YpOBHE (BO MHOTHX CIa0Opa3BUTHIX CTPaHax), TUOO CHU3UIIACH,
HO OTHIOJIb HE B TaKOW CTEINEHH, KaK CMEPTHOCTh. B mepByro ouepenp 3TO KacaeTcs IEPEBEHD B
Pa3BUBAIOIIMXCS CTPAHAX, IJI€ BBICOKAsI POKIAEMOCTh COXPAHIETCA MO Py NpUYUH. JIroau uc-
MMOKOH BEKOB CUHMTAJIM €€ €CTECTBEHHOMW M HE BHJIEJIM PEAJIbHON aIbTEpPHATHBBI, a Ipomnarasja
repexoa K CO3HaTeIbHOMY IUIAHUPOBAHUIO CEMBH C TPYAOM JIOXOIUT A0 UX co3HaHus. Henb3s
3a0bIBaTh TaK)K€ O KOHCEPBATHBHOW MO3WIIMK B OTHOIICHUH POXKJIAEMOCTH TMPAKTUYECKU BCEX
peNuruii Mupa — WHAYU3Ma, XPUCTHAHCTBA, MCllaMa, nyAan3Ma, OyJau3Ma BO BCEX UX TOJIKAX.
He cekper, 4T0 10 cux mop mepkoBh (J1t00ast) sBIsgeTCs (PaKTOpOM, CYIMIECTBEHHO TOPMO3SIITUM
HOPMATH3AIUIO TTI00aTbHON AeMorpaduIecKoi CUTYyaIINH.

BecKOHTPONBHBI POCT HAPOJOHACEIICHUS MHpPAa PaHO WIM MO3JHO B COCTOSIHHH
MOBEPrHYTh B Xa0C MHPOBYIO JKOHOMHKY, YTO CHAENaeT Oecroyie3HOHOOph0y ¢ HUIIETON U
roJI0JIOM, MPHUBEAET K HUCTOUICHHIO TNPUPOAHBIX PECYpPCOB U K (paTalbHBIM MOJIUTUYECKUM
MOTPSCEHUSIM.

2 http://www. globaltrouble.ru/demograficheskaya_problema/
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Bwmecrte ¢ Tem, HEOOXOAMMO MPUHUMATH BO BHUMaHHWE, YTO CBOETO MHKA OTHOCHTEILHBIC
TEMIIbl POCTa YMCICHHOCTH HaceyleHus 3emuin aocturid B 1960-e rr.; a ¢ xkonua 1980-x rr.
HA4aJI0Ch CHUKEHHE U a0COIIOTHBIX TEMIIOB POCTA YMCIEHHOCTH HaceJIeHusl Mupa. B HacTosiee
BpeMsl TEMIIbl POCTa HACEJICHMSI CHIDKAIOTCS MPAKTUYECKH BO BCEX CTpPaHAX MHUpPA; U MOKHO
TOBOPHUTH, YTO MBI KMBEM B 3IMOXY OKOHYAHHS JeMorpaduueckoro B3peiBa. Bmecre ¢ Tewm,
yrpo3a JAOCTHKEHHSI YPOBHIMH OTHOCUTEIBHOTO NMEPEHACENICHUs KaTacTpOPUUYECKUX 3HAUCHUN
JO CHX TIOp COXpaHAETCs IPUMEHUTEIBHO K OTHCJIbHBIM CTpaHaM, TIJI€ CKOpPOCTb
neMorpauueckoro pocra ocTaéresi 10 CHUX MOp UCKIIOYUTENIbHO BBICOKOH, a 3aMeIsieTcsl OHa
HEIOCTaTOYHBIMHU TEMITaMU (IIPEXk/Ie BCEro peub UAET o cTpaHax Tponuueckoil Appukh, TakKux
kak Hurepwus, JIPK, Aurona u 1. 1.).

CymiecTByeT HECKOJIBKO OLIEHOK KOJIMYECTBA JII0/ICH Ha IJIaHeTe, KOTopoe 06e30071e3HEHHO
MOXET «BblAepkaTh» Hama mianera: 500 miuH, 3-4 muapa u 1012 mupa. BoJbIIMHCTBO YYEHBIX
CXOJATCS Ha yuciax 3-4 MIIpA, U KOCBEHHBIM JI0Ka3aTEIbCTBOM CIIPABEIJIMBOCTU JIAHHOTO
CYXKICHHS sIBIsieTcs TOT (DakT, 4To TiobajbHble MPOOJIEMbl COBPEMEHHOCTH BO3HHUKIHM TOT[A,
KOI'Jla YUCJICHHOCTD «II€PEBAINIIAY 33 ITY OTMETKY.

['moGanbHBIe MPOOIEMBI COBPEMEHHOCTH - 3TO COBOKYIHOCTH HanboJee OCTPhIX MUPOBBIX
npobieM, pemieHne KOTOPBIX TPeOyeT MacCOBOIO OCMBICICHHS M OOBEIWHEHHS YCHIIHH BCEX
HApOJOB U rocyaapcTB. K HUM OTHOCST yrpo3y siepHOIl BOMHBI, 3KOJOTHYECKYIO KaTtacTpody,
pacTymmii packoin Mupa Ha «OoraTele» U «OeHHBIC» CTpaHbl W HAPOJBI, HCTOIICHUE
TPaIULMOHHBIX U HEOOXOAMMOCTh MOMCKA HOBBIX MCTOYHUKOB dHEPruu. B kypce «Dxomorus»
IpeIoaracTcs U3ydyeHue Iri1o0aJbHbIX SKOJIOIMYECKUX MPOOJIEM COBPEMEHHOCTH: KHUCIOTHBIE
OCaJKH, HapyIIEHHWE O30HOBOTO CJOs, TIJ00aabHOE MOTEIJICHHE, YMEHBIIECHHE BUJIOBOTO
pasHooOpa3usi, omycTbiHMBaHKE. [0 KaXIOH W3 MEpPEeYUCIICHHBIX MPOOJeM CTYICHT JOJDKEH
3HATh €€ CYTh, CYIIECTBYIOLIUE OLEHKHU, a TAK)KE MyTH PELICHUSI.

VYeroitunBoe paszsutue (anri. sustainable development) - mpaBumbHOE, rapMOHUYHOE
(paBHOMEpHOe, CcOalaHCHPOBAHHOE) pa3BUTHE. [apMOHWYHOE pa3BUTHE - OTO MPOIECC
W3MEHEHUN, B KOTOPOM OIKCIUTyaTalus MNPUPOJHBIX PECYpPCOB, HANPABJICHHE WHBECTHUINH,
OpUEHTALINSl HAYYHO-TEXHUYECKOI'O PAa3BUTHS, Pa3BUTHE JUYHOCTH W HWHCTUTYLIMOHAJIbHBIE
W3MEHEHUSI COTIIACOBAHBI JIPYT C IPYTrOM M YKPEIUIAIOT HBIHEIIHUM U OYyIIUA MOTEHIIMA st
YJIOBJIETBOPEHHsI YEJIOBEYECKUX MOTpeOHocTell M ycTpemiieHnd. C HKOJOTMYECKOM TOYKH
3peHusi, YCTOWYMBOE pa3BUTHE JOJDKHO 0O0ecreynBaTh IEJIOCTHOCTh OHOJOTUYECKUX U
¢du3nueckux NpupoaHbIX cucteM. Ocoboe 3HaueHHEe UMEET JKU3HECIOCOOHOCTh IKOCHCTEM, OT
KOTOPBIX 3aBUCUT TIJIOOaNbHAas CTaOMIBLHOCTH Bcel Ouocheprl. bonee Toro, mnoHsTHE
«TIPUPOJHBIX)» CHUCTEM U apeajoB OOWTAHHUS MOXHO MMOHMMATh IIUPOKO, BKIOYAas B HUX
CO3/IaHHYIO YEJIOBEKOM CpeNy, TaKylo Kak, Hanmpumep, roposa. OCHOBHOE BHUMAHUE yENsIeTcs
COXPAHEHHIO CTIOCOOHOCTEN K CAMOBOCCTAHOBIICHUIO U JUHAMHYECKOHN aIalTallil TAKUX CUCTEM
K W3MEHEHHSAM, a HE COXpaHEHHE HUX B HEKOTOPOM «HUJEAIIbHOM» CTaTUYECKOM COCTOSHHUU.
Herpaganus OpUPOJIHBIX  PECYpCOB, 3arpsi3HEHHE OKpyXKarolled cpeabl W yTpara
OMOJIOTMYECKOTO  pPa3HOOOpa3usi COKPAIIAlOT CIIOCOOHOCTh  JKOJOTHYECKHX CHCTEM K
CaMOBOCCTaHOBJIEHUIO.

Bonpocul ona camonposepku

1. HazoBuTe NMpOTrHO3HBIC OIIEHKH YUCIeHHOCTH Jitoiei B 2050 r.

2. K dyemy MOXeT TpHBECTH YBEIMYECHHE TEMIIOB MPHUPOCTA HACEICHUs Ha
3emne?

3. KakoBa 4iCIeHHOCTh HACEJICHUS TUTAHETHI B HACTOSIIEE BpeMsi?

4. KakoBbl NpUYMHBI AeMOrpaduyeckoro B3pbiBa?

5. Mlaiite OmpeNeeHue  TEPMHHY  «TJI0OQIbHBIC POOJIEMBI COBPEMEHHO-
CTHY.

6. Ilepeuncnute rinoOanbHbIE YKOJIOTHIYECKUE TTPOOTEMBI.

® http://ru.wikipedia.org/
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7. Ha3oBUTE NPUYMHBI U MTOCIEACTBUS BBIMAJCHIS KUCIOTHBIX OCAJKOB.

8. HazoBuTe NpuU4MHBI U MOCIEACTBUS HAPYIIEHUSI O30HOBOTO CJIOSI 3EMIIH.

9. HazoBuTe NpUYMUHBI U MOCIEACTBUS II100aIbHOTO NOTEIICHHUS.

10. Kakwue TOYKH 3peHHS 110 MTOBOJY II00AIBHOTO MOTEIICHUS CYIIECTBYIOT B HACTOSIIEE
Bpemsi?

11. Kakue MeXAyHapOIHBIC COTJIAIICHUS MO BOMPOCAM O30HOBOTO CIIOSI M TJIO0ATBHOMY
noreryieHUio Bel 3HaeTe? Ha30BUTE X OCHOBHBIE MOJIOKEHHUS.

12. Kakum 00pa3oM cKa3bIBacTCS HAa COCTOSIHMM OHOC(HEphl YMEHBIIEHHUE BHIOBOTO
pazHooOpazus?

13. Yro noapazymeBaercsi MoJ] TEPMUHOM «OIycThiHUBaHUE»? KakoBbl ero macimradbl B
Hacrosiee Bpemsi?

14. Maiite onpezneneHue TEPMUHY «YyCTOMUMBOE Pa3BUTHEN.

15. Yro noapazymeBaeTcst O/ YCTOMUMBBIM Pa3BUTHEM C IKOJIOTHYECKOM TOUKU 3PECHUS?

16. Kakue MexayHapoJHble KOH()EPEHIIMH 110 YCTOHYNBOMY pa3BUTHIO Brl 3HaeTe?

Monyas 2. [Ipuposonoib30BaHuEe H OXPaHa OKPY:KaIoLIei cpeabl

2.1 IIpupodonosb3068aHue

CamocrostenbHas pabora oOyyarollerocsi BKJIHOYaeT NpopabOTKy MaTepualla JaHHOU
TEMBl MO IUIAHY: HPUPOAHBIE PECYPChl, KIACCU(PHUKAIMH TMPHPOTHBIX PECYPCOB, PECYpPCHBIN
(aHTPOMOI€HHBIN) LUK, MPUHLUUIBI PALIMOHATIBHOIO IPUPOIOIOIb30BAHUSA, XapAKTEPUCTUKA U
POJIb BOJHBIX U PHIOHBIX PECYPCOB IJIAHETHI.

[TpupoaHble pecypchl - COBOKYIMHOCTb €CTECTBEHHBIX TEJ U ABJICHUH, KOTOpPbIE OOIIECTBO
UCIIONIb3YET B CBOMX ILENSAX B HACTOSLIEE BpPEMsS WM CMOXKET MCIOJIb30BaTh B OYAYIIEM.
CylecTBYIOT ClleAyIOIIMe KiacCH(UKALMOHHBIE NPU3HAKM PECYPCOB: C TOYKU 3pPEHHS HUX
JOCTYITHOCTH, UX MPHUPOJIbI, IO MPUHAJIEKHOCTH K TEM WJIM MHBIM KOMIIOHEHTaM MPUPOIbI, 110
Ha3HAuEHUIo, M0 c(hepe UCIOIb30BaHUS, 110 3aMEHUMOCTH, M0 UCUYEPIIAEMOCTH M BO30OHOBIIsE-
MocTU. B pesynbrare wu3ydeHHs TeMbl CTYAEHT JOJDKEH 3HaThb BCE IEPEUYUCIICHHbIE
KJaccu(uKalu, yMEeTh IPUBECTH IPUMEDHI.

[Tpupononons3oBanue - 310 1) UCHONIB30BAHUE MPUPOIHON CPebl IS yIOBICTBOPEHUS
HKOJIOTHYECKUX, IKOHOMUYECKHX, KYJIbTYpPHO-03/10pPOBUTEIBHBIX MOTPEOHOCTEN oOIecTBa; 2)
HayKa O palMOHAIBLHOM (AJI1 COOTBETCTBYIOIIEIO HCTOPHUYECKOIO MOMEHTA) HCIIOJIb30BaHUU
IPUPOHBIX PECYPCOB OOIIECTBOM - KOMIUIEKCHAs AMCLUIUIMHA, BKIIOYAIONIAs 3JIEMEHTHI ecTe-
CTBEHHBIX, OOIIECTBEHHbIX W TEXHMYECKUX HayK. PalnoHanbHOE NpUPOIONOIb30BaHNE
BKJIIOYAET H3yueHHe, OXpaHy, OCBOCHHME U IpeoOpa3oBaHME PA3IUYHBIX TUIIOB MPUPOIHBIX
pecypcoB.

OcCHOBHBIE IPUHLIUIIBI PAIIMOHATIBHOTO IPUPOAONOIb30BaHUS:

- IPUHLHUI CUCTEMHOI'O NOJIX0/a;

- TIPUHLHUI ONTUMHU3ALNN IPUPOIONOIb30BaAHUS;

- TPUHLUI IOJHOTHI UCIIOJIB30BAHUSI IPUPOAHBIX PECYPCOB;

- TIPHUHLHUI KOMIUIEKCHOTO UCIOJIb30BaHUS IPUPOJHBIX PECYPCOB;

- TIPHUHLHUI TApMOHM3ALMK OTHOLIEHUH PUPOABI U IPOU3BOJICTBA.

Bonpocwi ona camonposepku

1. JlaliTe onpeneneHyne TEPMUHY «IIPUPOJIHBIE PECYPCHI».

2. IlpuBenute knaccupukamuio pecypcoB. Kakme u3 HHX OTHOCATCS K IIpU-
POAHBIM pecypcam?

3. IlepeuncinuTe ucueprnaeMble IPUPOIHBIE PECYPCHI.

4. Tlepeuncnute HeucuepraeMble IPUPOJHBIE PECYPCHI.

5. Kakue npupoHbie pecypchl OTHOCSTCS K BO30OHOBIISIEMBIM?
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6. Boma wu armocdepHBIii BO3AYyX SBISIOTCA HMCUEPIACMBIMU WU HEUCUep-
MaeMbIM IIPUPOIHBIMU pecypcamu’?

7. V300pa3uTe cxeMy aHTPOIIOT€HHOT0 PECypCHOT0 LUKJIA.

8. JlaiiTe onpeneneHne TEPMUHY «IIPUPOAOIIOIB30BAHUEY.

9. Kakue acniekThl BKIIOYAET PAllMOHAIBHOE MPUPOIOIOJIb30BaHNE?

10. Yro nmoxpa3zymeBaeT NPUHLIMI CUCTEMHOTO OAX01a?

11. Yro moapazymeBaeT NPUHIUI ONTUMHU3AIUHN PUPOAOIIOIB30BAHUS?

12. Yro noapazymeBaeT NPUHIUI TOTHOTHI HCIIOIB30BAaHUS IPUPOIHBIX PECYPCOB?

13. Uro noxpazymeBaeT NPUHLUI KOMIUIEKCHOTO HCIIOIB30BaHMSI TPUPOJHBIX PECypcoB?

14. Yto mnoapasymeBaeT MPHUHIMII  TapMOHU3ALMKM  OTHOLICHUM  MOPUPOIBI U
npousBoAcTBa?1s.

15. OxapakrepusyiiTe BOJHbIE PECYPCHI IITAHETHI.

16. Oxapakrepu3syiTe pbIOHbBIE PECYpCHI IIIAHETHI.

2.2 Ikos02uvecKkull MOHUMOPUH2

CamocTtosTenbHas pabdoTa oOydarolerocss mpearnojaraeT M3yuyeHue AaHHOM TeMbI 10
IUIaHy: TJ00aNbHBIA, HAIMOHAIBHBIA, PETHOHAIBHBIA W  JIOKAJIBHBIH  AKOJOTHYECKUH
MOHHUTOPHHT, OOBEKTHl U CYOBEKTHl HKOJIOTMUECKOrO0 MOHHMTOPHHIA, COCTOSIHHE OKPYXKaloIIeH
Cpeapl, SKOJIOTHYecKas 0e30MacHOCTh, OIICHKA Ka4eCTBa OKPYKAIOMICH CpeIbl.

MOHUTOPHHT - MIOCTOSTHHOE HAOJIOCHUE 32 KAKUM-JTHOO MPOIIECCOM C IENbIO BBISBICHHS
€ro COOTBETCTBUS JKEJIAEMOMY pE3yJlbTaTy WM IIEPBOHAYAIBHBIM  IPEAIIOIOKCHUAM.
DKOJOTUYECKHIT MOHUTOPUHT - HAOIIOJIEHUE 32 COCTOSHUEM OKPY>KAIOUIEH Cpeabl C IIeNbI0 ee
KOHTpPOJII, IPOTrHO3a M OXpaHbl. [[o BenuyuMHE OXBaTa TEPPUTOPUN PA3IUYAIOT: JIOKAJIBHBIN,
pPErHOHANIbHBIN, HAIMOHATIBHBIN, TI00ATbHBIH MOHUTOPUHT. [l0 MECTOMONOXKEHHIO CTaHIUI
HAOJII0JIEHUS PA3JINYaOT: KOCMUUYECKU, aBUAI[MOHHBIN ¥ Ha3€MHbII MOHUTOPHHT.

['mobanbHast cuctema MoHuTOpuHra okpyxawmieit cpensl ('CMOC) Obuta co3mana
COBMECTHBIMH YCHJIMSIMH MHPOBOTO cOOOIIeCTBa (OCHOBHBIE MOJOXKEHUS W LEIHU MPOrpaMMbl
o6bun chopmynupoBanbl B 1974 roay Ha IlepBoM MeXIpaBUTENBCTBEHHOM COBEIIAHUH I10
MOHMUTOpUHTY). IlepBoouepenHoit 3amaueld Oblla MNpHU3HAHA OpraHM3alMsl MOHMTOPHUHTA
3arpsA3HEHUs] OKPY)KAIOLIEH MPUPOJHON cpellbl M BBI3BIBAIOLINX €ro (akTOPOB BO3JEHCTBHIL
Cy1iecTByeT TpU OCHOBHBIX HarpaBiieHUs AesTeabHocTH ['CMOC: MOHUTOPHHT, yIpaBJICHHUE
JaHHBIMH, OLIEHKA COCTOSIHUS OKpyskaromen cpensl. Onenka okpysxkaromei cpensl B 'CMOC
BEJIETCS B TPEX 001acTsIX:

- KiIuMara B (pU3NYECKON OKpYIKaloIen cpeje,
- BO300OHOBIIIEMBIX TPUPOJIHBIX PECYPCOB,
- BO3JEHCTBHS XMMHUYECKHX BEILIECTB HA 3J0POBBE YEIIOBEKA.

B P® co3maHa enuHas TOCYAapCTBEHHAass CHCTEMa HSKOJIOTMYECKOTO MOHUTOPHHIA
(ETCOM). 3agauun ET'COM:

-IIPOBEJICHUE C OIPEAEICHHBIM MPOCTPAHCTBEHHBIM M BPEMEHHBIM pa3pelIeHuEM
HaOJr0IeHU 32 M3MEHEHHEM COCTOSIHMS OKpYXKarolledl MpUPOAHOM cpeibl U 3KOCHUCTEMaMH,
MCTOYHUKAMH aHTPOIOTE€HHBIX BO3/ICHCTBHIA;

-IPOBEJICHNE OIIEHOK COCTOSIHMSI OKPYXKAlOLEH Cpenbl, IKOCUCTEM TEPPUTOPUU CTPAHbI,
MCTOYHUKOB aHTPOIIOT€HHOI'O BO3/IEHCTBUS;

-IPOTHO3UPOBAHUE COCTOSIHUSI OKPY)KAlOIIEeW Cpeabl, SKOJOTHYecKO OOCTaHOBKM Ha
Tepputopun Poccun M ee peruoHOB, YPOBHEW aHTPOIOT€HHOTO BO3JIEUCTBUS MPH Pa3TUYHBIX
YCIOBUSAX pa3MEUICHMsI ITPOU3BOIUTENBHBIX CHJI, COLUAIbHBIX U 3KOHOMHYECKHMX CLIEHApUSIX
Pa3BUTHS CTPAHBI U €€ PETUOHOB.

B EI'COM ocyiiecTBiasieTcsi MOHUTOPUHT COCTOSIHUSI MPHUPOIHBIX CpEll, SKOCHUCTEM,
MPUPOJHBIX PECYPCOB M UCTOYHUKOB aHTPOIMOTEHHOTO BO3AECHCTBUS, a TaKkke HH(POPMAIIMOHHOE
oOecrieyeHne pemeHus 3kojorudeckux mnpodsem. EI'COM  ¢yHKUMOHMpYET Ha YeThIpex
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OCHOBHBIX YpOBHSX: (hemepalbHOM, pernoHajgbHOM (OacceiiHOBOM), cyOBekTOB Poccuiickoit
®enepanuu (MMEHYeTCS TEPPUTOPHUAIBEHBINA YPOBEHB ), JIOKATBHOM.

Okonoruyeckas 0€30IMacHOCTh — OJHA M3 COCTABIISIOIINX HAlMOHAILHON 0€3011acCHOCTH,
COBOKYITHOCTb TPUPOJHBIX, COLUAIBHBIX, TEXHUUECKUX M JAPYTHX YCIOBHMA, 00€CIEUNBAIOIINX
Ka4eCTBO OKM3HM M O€30MacHOCTh JKU3HH M JCATEIBHOCTH IpPOXKMBAIoOmero (Jamoo
JICMCTBYIOIET0) HA JAHHOW TEPPUTOPUM HACEICHUS M O0ECleYeHHE YCTOWYMBOIO COCTOSHUS
OnoneHo3a OMOTONa €CTECTBEHHOI AKOCHUCTEMBbI. ENMHBIM KpHUTEpHEM OICHKH SKOJIOTHYECKOH
0€30MaCHOCTH E€CTECTBEHHOM HKOCHUCTEMbl M €€ YCTOWYMBOCTU SIBJISIETCSA HEPYLIUMOCTb
€CTECTBEHHOT0 OMOTOIa OCHOBHOTO OMOIICHO3a M €r0 CIIOCOOHOCTh K BOCCTAHOBJICHHIO IIPH
AQHTPOIIOT€HHOM BO3/ICHCTBHHU.

EnuHBIM KpUTEpUEM OIEHKH 3KOJIOTMYECKOW 0e30MacHOCTH MCKYCCTBEHHOH 3KOCHUCTEMBI
SIBJISIETCSI KQUECTBO JKM3HU U 3]10pOBbsl HaceieHus. OObeKTaMH 3KOJIOTHUECKON 0e30IacHOCTH
SIBIISTIOTCSI TIpaBa, MaTepUAIbHBIE U AYXOBHBIE TIOTPEOHOCTH JIMYHOCTH, MPUPOIHBIE PECYPCH U
NpUPOHAs CPe/ia I MaTepHalbHasi OCHOBA TOCYIapCTBEHHOTO U OOLIECTBEHHOTO PAa3BUTHSL.

[TonuThka SKOJMOTrMYECKOH O€30macHOCTH —  IIeJICHANpaBlCHHAs  JIEATEIbHOCTD
roCyJapcTBa, OOMIECTBEHHBIX OPTaHU3AIMHA, FOPHINIECKUX U (PU3MUECKUX JIHIL 10 00ECTICYSHUTO
9KOJIOTMYECKOH OE30IacHOCTH.

Bonpocwl ona camonposepxu

1. JlaiiTe onpeneneHue MOHITUSIM «MOHUTOPUHT» U «IKOJIOTMUYECKUI MOHUTOPUHIY.

2. Kakue BHIBI 9KOJOTHYECKOTO MOHUTOPHHIA IO TPU3HAKY OXBaTra TeppUTOpHUA BbI
3HaeTe?

3. Kakue BBl 3KOJIOTMYECKOI0 MOHHUTOPHUHIA 10 MECTOPACIOJIOKEHHIO CTAaHIMK Bbl
3HaeTe?

4. Ha kakux ypoBHsX oOecrieunBaeT HHpopManuein KOCMU4eCKUH MOHUTOPUHT?

5. Kakue cranium HaOMIOACHUS CYIECTBYIOT B HA3€MHOM MOHUTOPUHTE?

6. Uro mpencraBimsier co0oil  Tio0anbHAs — CUCTEMa  MOHHTOPHHTAa  OKpYKa-
toeit cpeasl (CMOC)?

7. KakoBsl nenun I'CMOC?

8. IlepeurcnuTe TpU OCHOBHBIX HampaieHus aesrenbHoctd [ CMOC.

9. Uro mpencraBnser coboii  EnmnHas  rocynmapcTBeHHas — CHUCTeMa  DKOJIOTH-
yeckoro Mmonutopunra (ETCoOM) P®?

10. Kaxkossl 3amaun ET'COM?

11. Ilepeuncaute 06bexTsl ETCOM.

12. Tlepeuncnute cyonpexTsl EICOM.

13. [laiiTe ompeneneHue MOHITHIO «IKOJIOTHYECKast O€30MacHOCThY.

14. Yto sgBnseTcss eAUMHBIM  KPUTEpUEM  OIEHKHM  D3KOJOrM4eckod  Oe3omacHo-
CTH IPUPOJHON U HCKYCCTBEHHOM dKOCHCTEM?

15. Tlepeuncnute 00BEKTHI IKOJIOTMUECKONH OE30MaCHOCTH.
16. Kakum 06pazoM OLIEHUBAETCS KAYECTBO OKPYKAIOIICH Cpeibl?
17. Kakue HOpMaTHBBI KauecTBa OKpy»karoliei cpeasl Bel 3HaeTe?

2.3 OyeHka e03delicmausi Ha okpyxcaouwyio cpedy (0BOC)

CamocTosrenbHas padoTa o0ydaromerocs npeanoiaraeT M3ydeHrue TEMbI 110 CIEAYIOUUM
paszenaM: MaclTabbl aHTPOINOIEHHOIO BO3JEHCTBHA HAa MPHUPOAHBIE SKOCHUCTEMBI, BH[bI
3arpsA3HEeHUH, KIacCu(pUKAIMK 3arpsI3HEHUN, BUAbI MX BO3JCHCTBHUS, SKOJIOTHYECKask SKCIIEPTU3a
Y SKOJIOTMYECKHI ayJInT.

BoszneiictBue Ha okpyxkaromryto cpeay (OC) - emrnHOBpEMEHHBIN WIIN MEPHOTUYCCKUNA aKT
a100 TMOCTOSHHBIM MpOIeCC MPUBHECEHHS W/WIM U3BATHS JI0O0H MarepuanbHOH cyOcTaHIUU
VI 3HEPTHUH 110 OTHOUICHHIO K OKPYXKAIOLIEH cpenie, MPUBOIAIINI K U3MEHEHHIO €€ COCTOSTHUS.
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3arpsi3HEHUE - 3TO BHECEHHE B Ty WM HMHYIO SKOJOTMYECKYIO CHUCTEMY HE CBONMCTBEHHBIX €U
JKUBBIX WM HEKUBBIX KOMIIOHEHTOB, (PM3UYECKUX WM CTPYKTYPHBIX U3MEHEHUH, HApyIIAIOIIUX
WIM IPEPBIBAIOIINUX MPOLIECCHl KPYrOBOPOTA, MOTOKU SHEPIUU C HENPEMEHHBIM CIIEJICTBUEM B
BUJIC CHIDKEHUS MPOJYKTUBHOCTU JAHHOM 3KOocuCTeMbl. Padnuuaior xumuueckue, GusnyecKue,
OMOLIEHOTUYECKHE, CTAalUaIbHO-IECTPYKIIMOHHbIE 3arps3HeHus. OHM MOTyT OKa3bIBaTh
TOKCHYECKOE, aJJIEPTHYECKOe, MYyTareéHHOE, TePaTOr€HHOE, KaHIIEPOIr€HHOE U JIp. BO3JCHCTBUE
HAa JKUBbIE OPTaHU3MBbI.

Nsmenenne OC - sTo mepemeHa (oOpatMMmasi wid HeoOpaTHMas) CBOWMCTB (KadecTBa)
Cpenoo0pa3yromux KOMIIOHEHTOB W/HJIM WX COYETaHUH W COOTHOIIEHHWH B pe3ylbTaTe
OKa3bIBaeMbIX Ha HUX Bo3zzeiicTBuil. [locnencTeus usmenenust OC - ocozHaBaeMble CyObeKTaMU
(OTHENBbHBIMH JIFOABMH, OINPENCTICHHBIMU COIUAIBHBIMU TPYIIAMU WIH TPOPECCHOHATHHBIMU
coobmectBamu) uamenenus OC, mpoucuienlne Wik MOTYIIUE MPOU30UTH MO/ BO3ACHCTBHEM
XO3STMCTBEHHON W/WJIM WHOW JEATENIbHOCTH U NPUBOISANINE K YXYAIICHHUIO 3I0POBbs M YCIOBUA
JKU3HEJEATENIbHOCTH JIIOJIe B HacTosieM uiu OynymeM. Bo3zaeiicTBue o3HadaeT pe3ynbrar
peanu3aly HaMe4aeMol e TeIbHOCTH, C OAHOM CTOPOHBI, U €r0 €CTECTBEHHBIE CIEJCTBUS - C
npyroi. I To u apyroe KOHUEHTpHUpyeTcs BHYTpu oObekTa. [lociencTBusi HacTymaroT 3a
pamMKaMu 00BEKTa, B CPEJIE €ro CYILIECTBOBAHMUS.

LHens mnpoenenuss OBOC cocToUT B MOATOTOBKE HKOJOTHYECKH OOECIEeUEHHBIX
XO3SUCTBEHHBIX U MHBIX pemieHuil. OcHoBHbIe npuHIMNIbI npoBeaeHuss OBOC: 1) coyuacTtus
OOIIECTBEHHOCTH; 2) OTKPBITOCTH 3KoJorndeckod uHbopmanuu; 3) yOpexACHHUs - MPOLEecC
OBOC nomkeH MpOBOIWTHCS HAYWHAs C PAaHHHUX CTAagdil MOATOTOBKM PEIICHHN MO OOBEKTY
BILJIOTh JI0 UX MPUHATHUS; 4) allbTEPHATUBHOCTU U BAPUAHTHOCTH; 5) MHTETPALIMU, YTO O3HAYAET,
YTO BCE ACHEKThl OCYIIECTBJIEHUS HaME4aeMOMl NeATeNbHOCTH (COLUAIbHBIE, SKOHOMUYECKHE,
MeANKO-OMoNorndeckue, aeMorpadudeckiue, TEXHOJIOTMYECKUEe, TEXHUYECKHE, MPUPOIHO-
KJIMMaTHYeCKHe,  HPABCTBEHHbIE,  IMPUPOJAOOXPAHHbIEC,  HMHXKEHEPHbIE,  APXUTEKTYPHO-
IUTAHUPOBOYHBIE U JP.) TOJKHBI PAaCCMaTPUBAThCA BO B3aMMOCBS3M; 6) pa3yMHOM JeTanu3aium;
7) mocnenoBarenbHOCTU JeiicTBUi -nipu npoBeneHun OBOC nomkHa CTPOro BBIMOTHSITHCS
MOCJIE0BATENBHOCTD AEUCTBUN B OCYIIECTBIEHUH 3TAIOB, IPOLIEAYP U ONEpaLHii.

OKoJioTMYecKasl dSKCIEepTH3a - YCTAHOBJIEHHME COOTBETCTBUS JIOKYMEHTOB U (WMJIN)
JOKYMEHTAlluM, OOOCHOBBIBAIOIIMX HaMEYaeMyl0 B CBS3M C peanu3anueil oO0bekTa
HKOJIOTMYECKON AKCIEpPTU3bl XO3AWCTBEHHYI0 W HMHYIO JI€ATEIbHOCTh, SKOJIOTHYECKUM
TpeOOBaHUAM, YCTAHOBJICHHBIM TEXHUYECKHMMHM pErjaMeHTaMM M 3aKOHOAATENIbCTBOM B 00J1aCTH
OXpaHbl OKPYXKAIOWIEH Cpeapl, B LEIAX NPEAOTBPAIIEHUS HETaTUBHOTO BO3JCHCTBHUS TaKOH
JEATEIIBHOCTH Ha OKpY’Karllyro cpelny. Cpok NpOBENEHHUs IOCylapCTBEHHOW 3KOJIOIMYECKON
AKCIEPTU3BI COCTABIISET:

1. nns mpocThIX 00BEKTOB - 10 30 nHei;

2. 00BEKTOB CpEAHEH CI0KHOCTH - 10 60 mHEl;

3. ClIO)XKHBIX  00BekTOB - 120 gueil. Cpok MpOBEAECHUS  TOCYIapCTBEHHON
HKOJIOTMYECKON  DKCHEepTU3bl MOXKET ObITh NpPOMAJIEH, HO HE JOKEH MPEeBBIIAThH
IIECTH MECSIIEB JUIS CI0XKHBIX OOBEKTOB.

OKOJIOTMYEeCKH ayJuT - HE3aBHCHUMAs OIICHKA COOJIIOJICHUS CYObEKTOM XO3IHCTBEHHON U
MHOH J1eATeIbHOCTH HOPMaTHBHO-TIPABOBBIX TpeboBaHMil B obmacti oxpanbl OC U MOATrOTOBKA
peKoMeHauii B 00JacTH SKOJIOTHMYECKON jaedarenbHoCTH. CyLecTBYIOT CIEAYIOIINE BHJIbI
DKOJIOTMUYECKOTO ayAUTa:

- OIpeJeNeHne COOTBETCTBUS cyObeKTa XO35IICTBEHHOM JESATENIBHOCTH
IPUPOJI00XPAHHBIM TPEOOBAHUSIM;

- OlLIeHKa A3(PPEKTUBHOCTH CUCTEMBI HKOJIOTHUYECKOTO MEHEIKMEHTA,;

- OIEHKa OKOJOrMYecKoW Oe30MacHOCTH HCIOJIb3YEMOro ChIphbsi, 000pyAOBaHMS,
TEXHOJIOTHi;

- OIIEHKa YKOHOMHUYECKOTo yIiepda OT 3arpsi3HeHus;

- OLIEHKA OMACHOCTH OTXOJOB;

- OIpEeNIeHNE pallOHAIBHOCTH IPUPOIONIOJIB30BAaHUS HA KOHKPETHON TEPPUTOPHH;
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- OIICHKA HEPronoTpedeHus ¥ NMpeAsIoKeHNe MyTel 10 ero CHUKEHHUIO.

Bonpocwi u 3a0auu 0ns camonposepku

1. Jlaiite ompeneneHue MOHATHSAM  «BO3JEHCTBUE HAa  OKPYKAIOILYI0  CpEny»,
«u3merenne OCy, «nocaenctBus usMeHeHus OCy.
2. JlaiiTe onpeneieHre MOHATHIO «3arpsiI3HEHUEY.
[IpuBenuTe n3BecTHric Bam kinaccudukanuy 3arpsa3HeHUH.
Onumute MacmTadbl HeQTSIHOTO 3arpss3HeHUss MUPOBOTO OKeaHa.
OnumnTe MacmTadbl 3arpsA3HEHUS TIOYB ITECTUIINIAMH.
OnumrTe MacmTadbl 3arps3HEHHS TI0YB TSHKETBIMU METAIIJIAMHU.
JlaiiTe onpeneneHue NOHATUIO «OleHKa Bo3aercTBUS Ha OCy.
Kakosa e OBOC?
. Ilepeuncnure ocHOBHBIE MpUHIUIIBI TpoBeaeHuss OBOC.
10 JlaiiTe onpeneneHne NOHATHIO «IKOJIOTHYECKAs HIKCIIEPTHU3AN.
11. Kakoii  ¢enepaibHBIi  3aKOH  pPErJIAMEHTUPYET  MPOBEIEHUE  SKOJOTH4e-
CKOM 3KCIepTU3bI?
12. KakoBbI CpOKH MPOBEIACHUS IKOJIOTHICCKON IKCIIEPTU3BI?
13. IlepeunciuTe MPUHIUIIBI YKOJIOTHICCKON IKCIIEPTH3HI.
14. JlaiiTe onpenencHue MOHATHIO «IKOJIOTHUECKUN ayTUT.
15. IlepeuncnuTe BUABI SKOJIOTUYECKOTO ayAUTA.

©CoOoNo kW

2.4 IKoHOMUYecKue MexXaHU3Mbl NPUPOAOOXPAHHOTUL
desmesibHOCMU npednpusamuii

CamocrostenbHas pa0oTa CTyJIeHTa COCTOMT B M3YyYEHMHM IIPaBOBOM  OCHOBBI
HKOHOMHUYECKUX MEXAHW3MOB IPUPOJIOOXPAHHON MIESITENbHOCTH MNPEANPUATUNH, CTPYKTYpPbI
IUIaTexXel B 00J1aCTH IPUPOAONOIb30BAHUS U OXPAHbl OKPYIKAKOIIEH Cpe/ibl.

[Tpunuuner  pa3paboTku  3(P(EKTUBHONM  KOHUENIMH HKOHOMUYECKOTO MeXaHHM3Ma
IIPUPOIOTIOIB30BAHUS CIEAYIOLIHE.

l. DOddexTtuBHas KOHIENIMS palUOHATU3ALUN MPUPOJONONB30BAaHUS M  OXPaHBI
OKpPYXKaroIIed Cpebl U COOTBETCTBYIOIUN IKOHOMUYECKUI MEXAHU3M NPUPOIOIOIB30BAHUS B
CEKTOpaxX/KOMIUJIEKCaX MOTYT OBITh pa3pabOTaHbl W pPeAU30BaHBI TOJIBKO IMOCTE pa3pabOTKH
KOHIICTILIUH Pa3BUTHsI CAMUX CEKTOPOB/KOMIUIEKCOB M BCE SKOHOMUKH B IIEJIOM.

2. DKOHOMHUYECKUH MEXaHH3M MPHPOJIOIONB30BAHAS JIOJDKEH OBITh OpPraHWYeCKON
YaCThlIO «IJI00AJBHOTO» JKOHOMUYECKOIO MEXaHU3Ma, OH HE MOXeT OBITh JIOKAJbHBIM U
OXBaTBIBAaTh TOJBKO MPUPOIOIKCILUTYaTUPYIOIINE KOMIUIEKCHI M OTpacid. J[aHHBII MeXaHu3M
JIOJOKEH OBITh COTJIACOBAH C JIPYTMMH KOHOMMYECKHMMM MeEXaHU3MaMH, JeHCTBYIOIIUMH Ha
nocienyommx  (TOcine  «[IPUPOIHBIX»)  dTamax  MPUPOAHO-TIPOJYKTOBOW  BEPTUKAIH,
COCIMHAIONICH TNepBUYHBIE MPUPOJHBIE PECYpChl C KOHEYHOM mponaykiued. Tem cambim
HYKOHOMHYECKUI MEXaHWU3M TPUPOAONOIH30BaHUS (B Y3KOM CMBICIIE) TOJDKEH CTaTh YacThIO
o0IIero MeXaHHW3Ma, pPeryaupyromero (yHKIMOHUPOBAaHUE OTAEIbHBIX IPOU3BOJICTB B
PUPOHO-TIPOTYKTOBOW BEPTUKAIH, ¥ OBITH OPHEHTUPOBAHHBIM HAa KOHEYHBIE PE3yIbTATHI.

3. DKOHOMHYECKHH MEXaHW3M TPUPOJIONONB30BaHUS B CEKTOPAX/KOMITIEKCAX OJKEH
(bopMHUPOBATHCSI HA MEKCEKTOPAIBHOM, MEKOTPACICBOM M MEXKPETrHOHAIBHOW OCHOBE. OJTOT
OPUHIUI MOXHO TNPOWJUTIOCTPUPOBATh Ha MpPHUMEpPE B3aMMO3aBUCHUMOIO XapakTepa pa3BUTHUS
arpoIpoMBIIIEHHOTO W TOIIMBHO-’HEPI€THUECKOTO0 KOMIUIEKCOB IPH  albTEepHATUBHBIX
BapHUaHTaxX pEIIeHUs HKOJOTHUECKUX MpobieM. B 3Tux ciaydasx 3¢¢GeKTUBHBINA SKOHOMUYECKUN
MEXaHU3M [PHUPOJONOIB30BaHUS MOXKET OBITh CO3[JaH TOJbKO HA OCHOBE KOMIUIEKCHOTO
oX0/1a.
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CymectByeT TpuU  TUNA  HKOHOMHUYECKMX  MEXAaHU3MOB  IPHUPOJIONOIH30BAHUS:
KOMIICHCHPYIOITUK  (MSTKWH, TaCCUBHBIM)  MEXAaHW3M; CTUMYJIHUPYIOIIMH;  JKECTKUU
(«nomaBisttonmii»). Ilpu n3ydeHnn TeMbl HEOOXOMMO YMETh 0XapaKTePHU30BATh KA IbIi.

@3 "O06 oxpane okpyxatomieit cpeasl” ot 10.01.2002 N 7-O3 pernmaMeHTUPYET METObI
sKoHOMHUecKoro perynupoBanus B OOC, mnaTy 3a HeraTUBHOE BO3/CICTBHE HA OKPYKAIOUIYIO
cpeny, MPEANPUHUMATENIbCKYIO JEATEIbHOCTh, ocyuiecTBiIsieMyto B nensx OOC, 3arparuBaer
BOIPOCHl IKOJIOTUYECKOTO CTPaxOBaHWs, a TakKe Ha3blBaeT BUIbl OTBETCTBEHHOCTH 3a
HapyLICHHE 3aKOHOAATENIbCTBA B OOJACTH OXpaHbl OKPYKAIOMIEH CpeAbl W IMPOBO3IJIAIIAET
00513aHHOCTH TIOJTHOTO BO3MEILEHUS Bpela OKpYyKarolllen cpee.

VYiep6, HAHOCUMBIA BCIIEJCTBUE 3arpsA3HEHUS MPUPOAHON cpelpl - 3TO (haKTHUECKOoe
IIPOSIBJIEHUE IOTEPh: DSKOJIOIMYECKHUX, COLMAIBHBIX, AKOHOMHUYECKUX. Paznuyaror npsamoit
yiep0d, T.e. ymepd BCIENCTBUE HEMOCPEICTBEHHOTO YXY/IICHUS 3J0pOBbS U YCIOBUUI
KHU3HEIEATEIILHOCTH YEJIOBEKA; M - KOCBEHHBIN ymiepo - ymepo, Kak co3/laHue MPEIIOChIIOK s
YXYALIECHUS KUZHEJCATEIIbHOCTH 4YeJOBeKa WJIM HE3aMETHOIO0 BO BPEMEHHU M TMPOCTPAHCTBE
BO3/JCICTBUS HA IOTEHLMAJIbHBIE BO3MOXKHOCTU IPUPOJHON COCTABIISIIOIIEH B CUCTEME
«00I1IeCTBO - MPUPOIHAS CPEIAY.

Ymepd MOXHO TPENCTaBUTh TaKKe B BHIE OTPUIATEIBHOTO OOLIECTBEHHOTO
noTpebyeHus, T.e. 3aTpaT Ha JMKBHUAALMIO HETAaTUBHOTO BO3/CHCTBHS HAa OKPYKAIOIIYIO CPELy.
Yiepd MOXeT OBITh MPEACTABICH B PA3JIMYHBIX BPEMEHHBIX WHTEPBAIAX: OJHOMOMEHTHBIN
(aBapwsi), MIepMaHEHTHBIN (3PO3Hsl, 3aCOPEHHUE TTOYB), JTATCHTHBIN (ITPOSBIISETCS CO BPEMEHEM )

YHuBepcalbHON  €QUHOW E€AMHUIIBI K3MepeHus ymepba He CyHIecTBYeT, T.K.
paccMaTpuBaeTCs BO3/ICHCTBHE HA YEJIOBEKa HAa Pa3HbBIX YPOBHSIX.

Bennunna ymepba MOXET OmpefensTbCs B COOTBETCTBUHM C Pa3HBIMH METOJUKaMU. 3a
OCHOBY OINpEIEIICHUs IKOHOMUYECKOro yiiepba Oepercsi «BpeMeHHas TumoBas MeETOAMKA
ONpesieNieHuss  HPKOHOMHMYECKOH  3((EKTUBHOCTH  OCYIIECTBICHHS  MPHUPOJOOXPAHHBIX
MEPONPUITHA M OLEHKM SKOHOMMYECKOTO YyiiepOa, MPUYUHSAEMOr0 HAPOJHOMY XO3SHCTBY
3arpsi3HEHUEM OKpY Karolllel cpeabl», pazpadoTanHas B 1986r.

Bonpocwl u 3a0auu ons camonposepku

1. [laiite onpenesneHue TEPMUHY «3KOHOMHUKA MPUPOIOTOIb30BAHUS.

2. llepeunciute  OpUHOWANB  Pa3paboTKd (P (EKTUBHOW  KOHIENIUH  SKOHO-
MHUYECKOT0 MEXaHU3Ma IPUPOJONIOIb30BaHUS.

3. OnuumTe CyTh KOMIIEHCHPYIOLIET0 MEXaHW3Ma IPUPOAONOIb30BAHNUS.

4. OnuumTe CyTh CTUMYJIMPYIOIIEr0 MEXaHU3Ma MPUPOIONOIb30BaHHUS.

5. Onumure CyTh KECTKOIO0 MEXaHU3Ma IPUPOIONOIb30BaHHUS.

6. KakoBbl MeTOABI 3KOHOMHYECKOTO perynupoBanus B oxpane OC cormacao @3 «O6
OXpaHE OKPYKAOUIEH CPeabI»?

7. Kakwne Buapl HeratuBHOTo Bo3aeiicTBrst Ha OC sBisiioTCs miaaTHEIMHU corinacHo D3 «O06
OXpaHE OKPYKAOUIEH CPeabI»?

8. Kakue BHIBI OTBETCTBEHHOCTH 3a HapyllIeHHE 3aKOHOJATEILCTBA B OOJIACTH OXpaHbI
OC cymecTByroT?

9. KakoBo MakcuMaibHOE HakazaHue coriiacHo YK P® 3a 3arps3Henue
BOon?

10. JTaiiTe onpeneneHue MOHATHIO «ymepd OCy.

11. Kakum 006pa3oM MOXKHO pacCUuTaTh ymiepo okpyxaromiei cpene?

12. KakoBbI BpeMeHHbIC HHTEPBAIIBI yIepoa?

5. MeToanyeckne peKOMEHJAIMM 10 MOATOTOBKe O0y4Yamomierocsi K IPOMEKYTOYHOM
aTTecTaluu

Y4eOHbIM TJIAaHOM M0 JWUCHUIUIMHE «JKOJOTHs» MpeaycMOTpeHa cieayiomas ¢dopma
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MIPOMEXKYTOUYHOU aTTECTALUU: 3a4€eT C OLEHKOMH.

IIpomexyTouHas aTTecTanys  HANpaBiIcHA HAa IPOBEPKY KOHEUYHBIX pE3YJIbTAaTOB
OCBOCHMS AUCLUIUIVHBI.

dopMa IPOMEKYTOUHOM aTTeCTallMy «3ayeT» IMpelnojaracT YCTaHOBJIEHUE (aKTa
c(OPMHPOBAHHOCTH KOMIIETEHIIM HAa OCHOBAaHUHM OLIEHKM OCBOCHHS OOYYarOIUMCS
IPOrpaMMHOI0 MaTepuajia MO0 pe3yJbTaTaM TEKYLIero KOHTPOJS AUCLUIUIMHBI (MOAYNA) B
COOTBETCTBUU C TEXHOJIOTMYECKON KapTOM.

Ecnu oOyuaromumiics HaOpan 3a4eTHOE KOJUYECTBO OasIOB COIVIACHO YCTAHOBJIIEHHOMY
JIMaIIa30Hy 10 JUCHHUILIMHE, TO OH CYMTAETCS aTTECTOBAHHBIM.

Takum o00pa3oMm, MOArOTOBKAa K 3auyeTy MpPEArosiaraeT IMOATNOTOBKY K ayJUTOPHBIM
3aHATHUSAM U BHEAYAUTOPHOMY TEKYILIEMY KOHTPOJIIO BCEX (POPM.
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