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O01IMe moJI0KeHus

Llenp METONMYECKUX MaTepHalioB 1O OCBOCHUIO JUCHHUIUIMHBI - 00ECHEeYUuTh
oOydJaronieMycsi ONTUMAJIbHYI0 OPTaHH3aLHUIO IPOIecca HM3Y4YEeHUS IUCIHUIUIMHBL, a TaKxke
BBITIOJTHEHUSI Pa3JINUHBIX (POPM CAMOCTOSTEIILHON pabOTHI.

OcBoeHHE IUCHMIUIMHBI OCYIIECTBISETCS HAa AyAWTOPHBIX 3aHATUSX M B IIpOIEcce
caMoCTOsITeNIbHOW paboThl o0ywaromuxcsa. OCHOBHBIMH BHJAMH ayJIUTOPHOH pPabOTHI IO
JTMCUUIUIMHE SIBISIOTCS 3aHATHSA JIGKHMOHHOTO M CeMUHapcKoro tuma. KoHKpeTHbie (OpMEI
ayUTOPHOW PAOOTHl OOYYAIOMIMXCSl TMPEACTABICHB B Y4YeOHOM IIaHE 0Opa3oBaTEIbHOMN
IpOrpaMMbI U B pabOYHX MporpaMMax JAUCIHUILIHH.

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

Pabotas ¢ paboyeii mporpamMmoii, He0OX0AUMO 0OpaTUTh BHUMAHHUE HA CIICAYIOIIEE:

- HEKOTOpbIe pa3fenbl WM TEeMbl AWCHUIUIMHBL HE pa30OMpaloTcsl Ha JIEKIUAX, a
BBIHOCSTCS Ha CaMOCTOATEIBHOE M3Y4YeHHE II0 PEKOMEHAYeMOMY IepeYHI0 OCHOBHOM U
JIONIOJTHUTEIILHOM JIUTepaTyphl M y4eOHO-METOIUYECKIM pa3padoTKaMm;

- YCBOGHHE TEOPETUYECKUX IOJIOKEHHH, METOJIUK, PACUCTHBIX (OPMYN, BXOISIIUX B
CaMOCTOATENIFHO ~ W3y4aeMble  TeMbl  JUCHMIUIMHBL,  HEOOXOAMMO  CaMOCTOSTEIBHO
KOHTPOJIMPOBATH C TIOMOIIBIO BOIIPOCOB JIJISi CAMOKOHTPOJIS;

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

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

OtnenpHble y4eOHO-METOAUYECKUE PA3paOOTKH MO0 JUCHMILIMHE Yy4eOHblE OCOOUs MU
KOHCIEKTHI JICKIIMH, METOAMYECKAE PEKOMEHJAIMK IO BBIOJHEHHIO JJAOOPAaTOPHBIX PadoOT U
penieHuto 3a1a4 u T.11. pazmeiiensl B OMMOC MI'TY.

OOyyarommmMcst peKoMeHayeTcst moay4uTs B Oudnuoreke MI'TY yueOnyro mureparypy,
HEOOXO0MMYIO JIJIsl pabOThI HA BCEX BUJIAX ayJAUTOPHBIX 3aHSATHI, a TAKXKE JIJIsl CAMOCTOSITEIIbHON
PabOTHI 110 U3YUSHHIO AUCIUILIIHHBL.

Buypl yueOHOW pabOThI, CPOKHM UX BBIMOJIHEHHSI, 3aINIAHUPOBAHHBIC TI0 JTUCIUILUIMHE, &
TaK)K€ CHUCTEMa OICHWBAHHUS pE3yIbTaToOB, 3apUKCHPOBAHBI B TEXHOJOTMYECKOH KapTe
JIMCITUTLTHHBI:

Ta6anna 1 -Texnonornyeckas KapTa TEKyIIero KOHTPOJISA M IPOMEKYTOYHOM aTTeCTALlUH
M0 JIUCIMIIHHE «DKOJIOTHsD (MPOMEKYTOYHASI ATTECTAIHS — 3a4eT) ouHasi popma

3adeTHOE KOJIHYECTBO I'padux
Ne KoHTpoJibHBIE TOUKH 0aJlJI0B NPOXO0KICHUA
min \ max (Hexe M cravm)
Texkymmii KOHTPOJIb

1. | llocemenue u pabota Ha nekiusx (10 nexiuit) ‘ 20 ‘ 40 ‘ Ilo pacnicanuto
Hert nocemennii — 0 6amnos, kaxaas aekuusa — 4 0amna

2. | IlpakTuyeckue 3aHsATHsI/CeMUHAPBI ‘ 40 ‘ 60 | Tlo pacnucanuio
Bemonaenne 10 mpakTuueckux pabot B cpok - 60 OammoB; BemonHeHne 10 mpakTudecknx
pabot He B cpok- 36 OamnoB. Kaxnas npaktudeckas pabora B Cpok — 6 OayjioB, HE B CPOK —
4 Ganna.
NTOI'O 3a paboty B cemecTpe | min-60 | max-100 |

IIpomesKyTOYHAS aTTeCTALMSA «3a4eT C OLEHKOW

Ecnu oOyuaromuiicss Habpan 3aueTHOE KOJIMYECTBO 0aJIOB COTIACHO YCTAaHOBJIIEHHOMY AMAINa30Hy MO
JUCLHUIIMHE, TO OH CUHUTAETCS aTTECTOBAHHBIM

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




Taoauna 2 -TexHoJiornyeckasi KapTa TeKylero KOHTPOJIsi M MPOMEKYyTOYHOM aTTecTaAluU

o TUCHUIIJIMHE «IKOJIOT U (l'lpOMe)KyTO‘lHaﬂ aTrecranusda — 3aqu) 3a04YHad (l)OpMa

3a4eTHOE KOJIHYECTBO I'padux
Ne KoHTpoJibHbIE TOUYKH 0aJiI0B NMPOXO:KIeHUS
min \ max (HexeaH cravm)
Texkymmii KOHTPOJIb

1. | IMocemenne u pabora Ha eknusx (1 aexis) ‘ 10 ‘ 20 ‘ ITo pacnimcanuto
Hert mocemennii — 0 6aiuios, kaxxaas gekuust — 20 6auios

2. | IlpakTuyeckue 3aHATHs/CEMUHAPBI ‘ 50 ‘ 80 | Tlo pacnucanuio
Brimonaenue 2 npaktudeckux padboT B cpok - 80 6awtoB; BeIMOJHEHHE 2 TPAKTHICCKUX PadboT
He B cpok- 50 OamroB. Kaxknas mpakrtmueckas pabora B cpok — 40 6amioB, HE B CPOK —
25 GaitoB. BeimosHeHne 2 1 MeHee MPaKTHIECKUX padboT — 0 6aios.
NUTOTI'O 3a paboTy B cemecTpe | min-60 | max-100 |

HpOME)KyTO‘lHaﬂ aTrrecTanmsd «3avdem»

Ecnu oOy4aronuiics Habpal 3a4eTHOE KOJIMYeCTBO OAJJIOB COTIIACHO YCTAaHOBICHHOMY JHAINa30Hy MO

JUCHUIIINHE, TO OH CUHUTACTCA aTTCCTOBAaHHBIM

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

PaboTa mo W3y4eHWIO AMCHUIUIMHBI JAOJDKHA HOCHTH CHUCTEMaTHYecKuil xapakrtep. s
YCIIEIIHOTO YCBOEHHS TEOPETUYECKOI0 MaTepuaa 1o npeajgaraeMoi JUCHUILIMHE HE00X0IUMO
pEeryJsipHO TMOCeHIaTh JIEKIWH, AaKTHBHO paboTaTh Ha Y4YeOHBIX 3aHSATHIX, BBIIOIHATH
INUCbMEHHBIE pabOTHl MO 3aJaHHIO IPErojaBaTess, MepeYUThIBATh JIEKLIMOHHBIM Marepual,
3HAYUTEJILHOE BHUMAHUE YACIATh CAMOCTOSATEIbHOMY U3YUYECHHIO JUCIIUIUIMHBI.

BakHpIM yCIIOBMEM YCIIEIIHOTO OCBOCHMS IJUCLUIUIMHBI SBIIAETCS CO3AAHHE CaMHUM
0o0y4aromuMcsl CHCTEMbl MPAaBUIBHOW OpraHM3allMM TpyAd, IO3BOJIAIOIIEH pPAaCIpeneInThb
y4eOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C KaJICHIAPHBIM Y4€OHBIM IpauKoM.

1. MeToanuyeckne peKOMeHIAMH NIPH padoTe HA 3aHATHAX JEKIIHOHHOT0 THIA

K 3aHsaTHSIM J1eKIIMOHHOr0 THIA OTHOCSATCS JIGKIIMM W WHBIE YyueOHBbIE 3aHSATHUSA,
IpelycCMaTpUBAIOLINE PEUMYILECTBEHHYIO Nepeavy yueOHoW nH(OopMaLy pernoaaBaTeemM.

Jlexuus mpeacTasiseT co0oil mocie10BaTeNbHOE H3I0KEHHE IPEeroiaBaTesieM y4yeOHOro
MaTepuana, Kak MpPaBWIO, TEOPETUYECKOTO Xapakrepa. Llenb JEKIMOHHOrO 3aHATHS —
OpTraHH3aIMs [eICHAIIPABICHHON TO3HABATENbHOM AeATeIbHOCTH 00YJaIOIIUXCS IO OBIAJCHUIO
MIPOrpaMMHBIM MaTepHaIOM y4eOHOM AUCIUTUIMHBEI.

B pspe ciaywyaeB nekuusi BBIMONHSET (YHKIIMIO OCHOBHOTO HMCTOYHHKA WH(pOpMAIUH,
HanpuMep, IpU OTCYTCTBUM Y4EOHHUKOB M YU4eOHBIX TOCOOMI; B Cilydae, KOI/1a HOBbIE HAay4YHBIE
JaHHBbIE TI0 TOM WM MHOW TeMe HE HaIUIM OTPaXEHUS B Y4eOHUKAaxX; OTACNbHBIC pa3lenbl U
TE€MBbI OUYEHb CJIOXKHBIE JJI1 CAMOCTOSTEIbHOTO U3Y4eHUsI 00yUaroIUMHUCS.

B xozie npoBeneHus 3aHATHI JEKIIMOHHOTO THUTIA HEOOXOIUMO BECTH KOHCTIEKTUPOBAHUE
M3JIara€Moro IIPENo1aBaTesIeM MaTepuania.

Haubonee TouHO M MOAPOOHO B XOJ€ JIEKUMHU 3alMCHIBAIOTCS CIEAYIOIINE aCTEKThI:
Ha3BaHME JIEKINH; [JIaH; UCTOYHUKHA MH(GOPMAIIUH 110 TeMe; MOHSATHUS, ONPEEIICHNS; OCHOBHBIE
(bOpMyITbI; CXEMBbI; MPUHIUIIBL, METO/IbI; 3aKOHBI; TUTIOTE3bl; OIICHKH; BBIBOJBI U MPAKTHYECKHE
PEKOMEHIalliH.

KoHcrnekT - 3To He TOYHas 3amuch TEKCTa JICKIMH, a 3aliCh CMBICIA, CYTH y4eOHOM
uHpopmanuu. KoHCHEKT muuiercs A MOCHEAYIOLIEro YTeHHsT M 3TO 3HAYUT, 4TO (HOPMBI
3aMucH CIeAyeT JAelaTh TaKUMH, YTOOBI UX MOXKHO OBLIO JIETKO M OBICTPO MPOYUTATH CIYCTS
HekoTopoe Bpems. KoHCmekT noimkeH oOneryaTh MOHMMaHHE U 3allOMUHAHUE Yy4eOHOM
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uHpOpMaLIUH.

PexomeHnayercst 3anaBaTh JICKTOPY YTOYHSIOIIME BONPOCHI C LEIbIO  YIIIyOJEHHUs
TEOPETUYECKUX IOJOKEHUM, pa3pelleHus INPOTUBOPEUYUBBIX cuTyauuid. [Ipm moaroroeke
3aHATUSIM CEMUHApCKOI0 THIA, MOXKHO J0padaThlBaTh CBOM KOHCIEKT JIEKIMH, Jiejas B HEM
COOTBETCTBYIOIIIME 3alliCH W3 HM3YYCHHOW JMTEpaTyphl, YKa3aHHOW B paboueil mporpamme
JUCLUIUIAHBI.

Temaruka nexkuuii gaercsa B padbodell mporpaMMe AUCHUILINHBL.

2. MeToauuecKkue P€KOMEHIAINHA 10 TMOATOTOBKE H paﬁoTe Ha NPaAKTHYCCKHUX
3AHATHHAX

IIpakTnuyeckoe 3ansitue - HTO0 (QopmMa opraHuzanuu yd4eOHOro TMpolecca,
IIPEIII0JIaratoias BHIIOJHEHUE CTYIEHTaMU 10 33JIaHUIO U I0J PYKOBOJCTBOM IIPEIOIaBaTENs
OJIHOM WM HECKOJIbKMX NpakTHUYecKux paboT. M ecnu Ha JeKUUM OCHOBHOE BHHMAaHHE
CTYJEHTOB COCPEIOTOYMBAETCS HA Pa3bsICHEHUN TEOPUU KOHKPETHOW y4eOHON JUCUMILINHBI, TO
MPAKTUYECKHUE 3aHATUSA CIYXaT Uil 0Oy4eHHs MeTo/JaM ee MpuMeHeHUs. [J1aBHOW HX IeNbio
SBIISIETCS YCBOGHHE METOJa HWCIOJIb30BAHUS TEOPHUHU, MPHUOOPETEHHE NPAKTUYECKUX YMEHHH,
HEOOXOUMBIX JIJISl U3YUEHUS OCTIEAYIOIINX UCIUILTUH.

[loAroToBKy K NMpakTUYECKOMY 3aHSTHUIO Jy4llle HAUMHATh cpa3y e IHocie JIEKLUUU I10
JaHHOW TeMe WM KOHCYJIbTallMu mpenoaaBarens. HeoOxomumo mnonoOparh JuTeparypy,
KOTOpasi peKOMEHI0BaHa JjIsl TOArOTOBKU K 3aHATHIO U IPOCMOTPETH ee. JIto0as TeopeTndeckas
npobiieMa J0KHA OBITh OCMBICIIEHA CTYJIEHTOM C TOUKH 3PEHHUS €€ CBS3H C PEalbHOM JKU3HBIO U
BO3MO>KHOCTBIO PEaJIM3alluU Ha IPaKTUKE.

Henbi0 nmpakTHyecKUX 3aHATHH SIBJIsETCS 3aKpEIUICHUE TEOPETHUYECKUX 3HAHUNA U
HABBIKOB CAaMOCTOSTEIbHOM paboThl, IOJIyYEHHBIX B Ipolecce OOyueHus 10 JIaHHOU
JTUCIUILINHE.

3agauu MpaKkTHYeCKHUX 3aHATHIA:

1. BeipaboTaTh HaBBIKH 10 MPAKTUYECKOMY HCIOJIH30BAHUIO 3HAHUN B OOJIACTH OXPaHBI
TpyZa.

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

INPAKTUYECKOE 3AHATHUE Nel

«BozneiicTBre 3xona0rnueckux (pakTopoB Ha JKMBbIE OopraHu3Mel. OnpeeneHne 30HbI
ONTUMYMa

TeopeTnyeckne CBeJJCHUA:

OKoJIOTHYECKUMH  (pakTopamMu SIBIISIIOTCS  3JIEMEHTHI Cpellbl, CHOCOOHBIE OKa3bIBaTh MPSIMOE
BIIMSIHUE Ha JKUBbIE OPraHM3MBI (XOTS OBl Ha TPOTSHKEHWH OJHOH M3 (a3 MX WHIUBHIYaJHHOTO
PasBUTHS), WIIN YCIIOBHSI CPEIbl, HA KOTOPBIE OPraHW3M OTBEYAET MPUCIOCOOUTENEHBIMHU PEAKIIUIMHU.

B ocHOBe B3aMMOJEHCTBHS OpPraHM3MOB M OKPYXAroOIIeW MX CpeAbl HaXOIATCS MPUYUHHO-
cle/IcCTBEeHHBIE CBsA3U. OpraHu3M NodyvdaeT HHGOPMAIUIO U3 OKPYKAIOIIEH Cpelbl B BUIE ONPEIeIEeHHBIX
CUTHAJIOB, UMEIOIINX MAaTEPHATIBHYIO IIPUPOJTY, U pearupyeT Ha 3TH CUTHAJIBL.

’Kupoil opraHu3M B TNPUPOAHBIX YCJIOBHAX OJHOBPEMEHHO IIOJBEPraeTcs BO3AEHCTBHUIO
OMoTHYECKHX U aOUOTHUYECKHX (PaKTOpOB, TpeOyeMbIX eMy B ONpE/IEIeHHBIX KomuuecTBax (1o3ax). Taxk,
pacTeHHs HyXKIaroTcsl B OONBIINX KOJMYECTBAX BJIArH, MUTATEIBHBIX BellecTB (a30ta, hocdopa, Kamms).
TpeboBanusa K ApyruM BelLIecTBaM, HampuMep, O00py WM MOIUOIEHY, ONPENENSIOTCS HUYTOXHBIMU
KOJIMYEeCTBAMH. [€M He MEHee, HEJOCTaTOK WM OTCYTCTBHE JI00O0ro BemecTBa (Kak Makpo - Tak H
MHKpPO3JIEMEHTA) OTPULATEIBHO CKAa3bIBA€TCA HAa COCTOSHUM OpraHu3Ma, Jake €CIM BCE OCTajbHbIE
NPUCYTCTBYIOT B TpeOYeMbIX KOJTUUECTBAX.



B cooTBeTcTBUM ¢ 3aKOHOM MUHHMYMa, YCTAHOBIICHHBIM HeMelKuM yueHbM FO. JInbuxom, poct
pacTeHuid OrpaHMYMBAETCS JJIEMEHTOM, TpeOyeMasi KOHIEHTpalusi KoToporo MuHuMaibHa. 0. JInoux
OTIPEICNINII, YTO Pa3BUTHE PACTEHHS WM €r0 COCTOSHHE 3aBUCAT HE OT TeX XMMHUYECKUX 3JIEMEHTOB (MM
BEIIECTB), KOTOPBIE IPUCYTCTBYIOT B MTOYBE B IOCTATOUHBIX KOJIMYECTBAX, @ OT TE€X, KOTOPHIX HE XBATaeT.
3akoH MUHUMYMa (HOPMYITUPYETCs CIEIYIONIMM 00pa3oM: 6eyecmeoMm, NPUCYMCMEYIOUUM 8 MUHUMYME,
VIPAGISIEMCSL YPOACAlL, ONPeOeisiemcsi e20 GelIUdUHA U CMAOUTLHOCHb 60 6DEMEHIL.

BriocnencTBum 3ak0OH MHHUMyMa CTall TPAaKTOBAaTbesl Oojiee IIMPOKO, W B HACTOSIICE BpPEMsI
MOSIBIJIOCh TIOHATHE "NMAMUTHPYIOIMHANA (akTop". DKOIOTHIECKH (haKTOp SIBISETCS JTUMHTHPYIOLTUM,
€CIIM OH OTCYTCTBYET, HAXOJHTCS HIKE KPUTUYECKOTO YPOBHS WU TMPEBOCXOIUT MAaKCUMATbHBIA
ypoBeHb. [lonarue "nmumutupyromuili ¢gakrop" NpPUMEHHMO HE TOJBKO K HEOOXOOMMBIM IJISl JKU3HH
OpraHu3MOB dJIEMEHTaM, Kak cuuTan JIMOux, HO M KO BCEM JKOJOTHYECKUM dJIEMEHTaM H yCJOBHUSIM,
NpUYeM 3TO B PaBHOW Mepe OTHOCUTCS KaK K MX BEPXHHUM, TaK M HWXKHUM mpenenam. Tak, y KaxJIoro
JKUBOTO OpraHW3Ma B OTHOIICHWHM pPAa3MYHBIX 3KOJOTHYECKUX (PAKTOPOB CYIICCTBYIOT Hpeebl
BBIHOCJIMBOCTH, MEKAY KOTOPHIMH HAXOIUTCA 30HA TOJNEPAHTHOCTH. ToJiepaHTHOCTBH - CIIOCOOHOCTH
JKUBOTO OpPTaHH3Ma MEPEHOCUTH OTKIIOHEHUSI 3KOJIOTHIECKUX (DaKTOPOB OT ONTUMANLHBIX 3HAYCHUH. DTO
nousTre ucnois3oan B. endopn B hopMynnpoBke 3aKk0Ha BEIHOCIHBOCTH (3aKOHA TOJIEPAHTHOCTH):
000U AHCUBOU OpeAHU3M UMeem OnpedeneHHble, IBOTIOYUOHHO VHACIEO08AHHbIE BEPXHULL U HUNCHULL
npeodenvl yCmoudusocmu (MoaepanmHoCcmu) K 6030eticmeuto 1100020 dK0I02U1ecKo2o hakxmopa.

Ecmu  wm300pa3uth rpaduueckd 3aBUCHMOCTh JKH3HCHHOW AaKTHBHOCTH OpraHu3ma OT
WHTEHCHBHOCTHU BO3JICHCTBHSI OJJHOTO SKOJOTHUYECKOro (hakTopa, TO MOTYUHUTCS KpHBas, HATOMUHAOIIAS
KpUBYIO HOpMaJIbHOTO pactpenenenus [aycca (puc. 1).

JKuBble OpraHu3Mbl MO OTHONICHHIO K BO3JCHCTBUIO DKOJOTMYECKHX (AKTOPOB JACIATCA Ha
9BPUOMOHTOB W CTEHOOHMOHTOB. JBPHUOMOHTBI HMEIOT IIMPOKUH JAWAana3oH TOJEPAHTHOCTH IO
OTHOIICHUIO K BO3JICHCTBUIO KaKOTO-JIMOO IKOJOTHMYECKOTO (aKTOpa, CTEHOOMOHTHI - Y3KHH TUarna3oH
TOJICPAHTHOCTH.

30Ha TOIEPAHTHOCTH

v

3ona onTUuMyma

Ku3HeHHas aKTHBHOCTD opraidsma

»
»

HuTeHCHBHOCTD BO3NEHCTBHS 9KOJIOTHIECcKoro (pakropa

Puc. 1. 3aBUCUMOCTB )KM3HEHHOM aKTUBHOCTH OpPraHu3Ma
OT UHTCHCUBHOCTH BO3JICHCTBHSI SKOJIOTMYECKOT0 (hakTopa

MeTonnuyeckue ykazaHus.

[IpakTHueckoe 3aHATHE MO 3TOW TeMe IMPelyCMAaTPHBAET BBIMOJHEHWE 3aJaHUl C IIeNbI0
YCBOGHHUSI CTYJEHTAMH OCHOBHBIX JKOJOTHYECKHMX 3aKOHOMEpPHOCTEH, 3HAaKOMCTBO U OCBOCHHE
MOHSATHHHOTO amnmapaTta JaHHOW TeMaTuKu (IKojorumdeckue (pakTopsl, Kiaccu(uKalys OPraHUu3MOB I10
OTHOIICHHUIO K (paKTOpam, ONpeieIeHNE 30H ONITUMYMa).

HHSI yCneurHoro yCBOCHUA CTyACHTaMU HaHHOﬁ TEMBI IIPEAJIATarOTCA Pa3JIMYHBIC 3a/laHUA, B TOM
yHcIe cofepKaliie rpaguieckuil MaTepuait.



3agaHus 11 BbINOJHEHUS

1. HazoBuTe KOHKpETHBIE (haKTOPHI CPEJIbl, KOTOPBIE MOYKHO OTHECTH K aOHOTHYECKUM, OMOTHUECKIM
WJIM aHTPOTIOTCHHBIM. 3aIlOJIHUTE Ta0JIHILY:

DakTOphl Cpebl

IIpupoansie

Abunornueckue

AHTPOTIOTEHHBIC
buoTtnueckue

2. COCI[I/IHI/ITC CTpCJIKaMH IMOHATUA U COOTBETCTBYIOIIUE UM OIIPCACICHUA.

Tunel B3aHMOOTHOIIIEHHIT

OrnpeneneHus

MyTtyanu3m (cuMOH03)

BaumopeiicTBre ocobeii IBYX BHIIOB, IIPH KOTOPOM TSI OTHUX TTOCIIEACTBHS
OTPULIATEIBHBI, & JJI1 IPYTHX HEHTPaJIbHEIL.

XHWIIHAYECTBO Ocobu 0JTHOTO BHJIa HCMIOJIB3YIOT OCTATKU MHIIM 0c00ei Ipyroro BUAaA.
CoBMecTHOE B3aMOBBITOTHOE COCYIIIECTBOBaHUE 0cOOel ABYX Uin Ooree
[Tapazutuszm
BUJIOB
Kommencanmzm Oco0u 0HOTO BHA MPENOCTABISIOT YOSXKHIIAa 0COOSM IPYToro BUA, U 3TO HE
(HaxJ1IeOHUYECTBO) NPUHOCHUT XO35IMHY HH BpE€Ja, HU MOJIB3bL.
KommeHncanuzm CoBMecTHOe oOHUTaHHe 0cOo0eH IBYX BUAOB, HEMOCPEACTBEHHO HE
(KBapTHPaAHTCTBO) B3aMMOJICHCTBYIOIINX MEXKIY COOOH.
Ocobu 0JTHOTO WITH HECKOJBKHUX BHJIOB CO CXOIHBIMU MOTPEOHOCTSIMH
AMeHcaIn3M COCYIIECTBYIOT IPU OTPAaHHYCHHBIX pecypcax, YTO MPUBOJHT K CHIKCHHUIO
JKU3HEHHBIX TTOKa3aTenel B3anMOICHCTBYIOIINX O0CO0EH.
KoHkypens OpHuU OpraHu3Mbl OMYYar0T OT APYTUX HEOOXOIUMBbIE TUTATEIIbHBIC BEIIECTBA
1 MCCTO INOCTOAHHOT'O MJIM BPEMCHHOI'O 06I/ITaHI/I5[.
Heiitpanuzm Oco0u 0JTHOT'0 BHJIa TOSIAI0T 0COOCH APYroro Ui TOrO Ke BUJA.

3. B3anmogeiicTBre AByX OpraHM3MOB TEOPETHIECKHA MOYKHO MPEICTABUTH B BUJE MMAPHBIX KOMOMHAIIAN

cumBotioB "+", "—" u "0", rae "+" 0003HAYAET YIYyUIIICHUE IMOJIOKECHHUS JJIs OPraHU3MOB, "—" — ero
yxyamenue u "0" — oTcyTcTBHE 3HAUMMbIX U3MEHEHHI MpH B3anMoaeicTBru. [locTaBbTe HaIPOTHB
NPEJIOKEHHBIX TUIIOB OMOTUYECKUX B3aUMOJEHCTBUI COOTBETCTBYIOIIYIO ITapy CHMBOJIOB.
XUITHUYECTBO

CUMBHO3

ITAPA3UTU3M

KOHKYPEHILIMA

HEWUTPAJIA3M

HAXJIEBHUYECTBO

KBAPTHUPAHTCTBO

AMEHCAJINU3M

4. Ilepen Bamu rpadMK 3aBUCUMOCTH YHCICHHOCTH yKa CEMUTOYEYHOH 00XKbei KOPOBKH OT
TEMIIepaTyphl OKPY>KaroIeH cpebl.

YucnenHocTs (0cobm)
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Ykaxure:

a) TeMIeparypy, ONTHMAIBHYIO JUIsl 9TOT0 HACEKOMOT0;
0) Anana3oH TeMIepaTyphl 30HBI ONTHMYMa;

B) AWAna3oH TEMIIEPATyphbl 30HBI IECCUMYyMa;

I') 1BE KPUTHYECKUE TOUKH;

1) Ipe/IeIIbl BHIHOCIMBOCTH BUJA.

6. Ha puc. n300paxeHbI 3JIeMEHTHI SKOJIOTHUECKUX HUIII JICPEBHECB B IByXMEPHOM IIPOCTPAHCTBE.
Ha cxeme moka3aHbl TpaHHIIBI TOJIEPAHTHOCTH JIEPEBHEB IO OTHOIICHHIO K IBYM (haKTOpaM:
OoratcTBy (TUIOAOPOINIO) M BIAKHOCTH (YBIQXXHEHHOCTH) 1MoYBkI. [Ipenmonaraercs, 4to
KIIUMaTH4ecKue (DakToOpbl B JAHHOHN SKOJIOTUIECKON HUIIIE OJMHAKOBBI JJIsI BCEX JIEPEBHCB.
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Puc. 3onb1 TOJICPAHTHOCTHU HCKOTOPBLIX BUAOB AICPCBLCB

Ha cxeme ucnonb30BaHsbl cieayrone 0003HaueHUs:

1) crynenei mkansl 6oraTcTBa (MI010poaus) nouB: | - oueHb OesiHbIe (BEpXOBbIe TOPPsIHBIE
6onorta); |l - 6ennble (cyxue ayra, cocHoBble 0ophl); |11 - HeOoraTeie (e10BbIe U CMEIIaHHbBIE
neca, inyra); IV - 6oraTtsie (HU3MHHBIE JTyTa U 60J10Ta, 1yOpaBkl); V - oueHb Oorartele (CTenH,
HOJIYIyCTBIHU, TYCTHIHU);

2) cTymneHel 1Kallbl BIaXXHOCTHU (YBIQXKHEHHUS) IOYB: A - O4eHb cyXue NMouBbl, /] - H30bITOYHO
yBIIQ&XKHEHHBIE TIOYBHI, b - cyxue noussl, E - 00Bo/iHEHHBIE TOYBHI, B - cpeiHeyBIaKHEHHBIE
nouBsl, K - Boja (BogHas cpea), I’ - yMepeHHO BiIa)KHbIE [TOYBBI.

[Tpoananus3upyiTe cXemMy U OTBETHTE Ha CIEAYIOLIUE BOIPOCHI:

- Kakue 13 3Tux 1epeBbeB MOKHO CUUTATh 3BpUOMOHTAaMU, a KaKie CTeHOOHOHTaMH (110
KaxaoMy gaxktopy)?

- Kakxoe nepeBo MoeT Clly’KUTh IoKa3zaTeneM (MHAMKATOPOM) BBICOKOH BIIaKHOCTU
MECTOOOMTaHUs, a KaKoe - TIoKa3aTeneM O0raTeix mous?

- Kakue 13 3Tux 1epeBbeB MOryT 00pa3oBbIBaTh CMEIIaHHbIE HACAKIEHUS U3 TPEX-4EThIpeX
BUJIOB?

- MOXHO ]I CKa3aTh, YTO CMEIIaHHbIE HACAX/IEHUS MOTYT OBITh 00JIe€ TOUHBIM IOKa3aTelleM
(MHIMKATOPOM) YCIOBUM Cpe/ibl, YeM KaxJ10€ JIepeBO B OTJACIBHOCTHU?

MNPAKTUYECKOE 3AHATHUE Ne2
«Tpoduueckas CTpyKTypa 3KOCUCTEM»

MeTtoauyeckue yKasaHus



1. BcraBbTe B TEKCT MPOIYILIEHHBIE CIIOBA:
Coo011ecTBO OpPraHu3MOB pPa3HBIX BHUIOB, TECHO B3aUMOCBS3aHHBIX MEXIY COOOW W

HACEIIIOINX 00Jiee WM MEHEe OJHOPOIHBINA Y4aCTOK, Ha3bIBACTCS 1). B ero

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

OpPraHU3MOB W KOMITOHEHTOB HEKHBOW MPHUPOJBI, 00BEIUHEHHBIX KPYrOBOPOTOM BEILIECTB U

MOTOKOM DSHEPruu B EAMHBIA MPUPOAHBIA KOMILIEKC, HA3bIBACTCS 4) wnu
5).

2. 3anojHUTE TPOIMYCKH HA3BaHUSAMH (DYHKIIMOHAJIBHBIX TPYII 3KOCHCTEMBI U IApCTB
JKUBBIX CYLIECTB.
Opranu3mel, TOTPEOISIONIME OPraHUYECKOE BEIIECTBO M NepepadaThIBalOIINe €r0 B HOBBIC

(opMBbl, Ha3bIBAKOTCS 1). OHu npeacTaBiaeHbl B OCHOBHOM BUAaMH, OTHOCSAIIMMCS K

2) mupy. OpraHusmsl, NOTPEOISIIOIINE OPraHUYECKOE BEIECTBO U IOJHOCTHIO
pasjaralpmye €ero 0 MHUHEpPAIbHbIX COEIMHEHHMH, Ha3bIBAKOTCS 3). Onm
MPEJCTABICHBI BUAAMHU, OTHOCSIIIUMUCS K 4). Opranu3mbl, KOTOpbIE TOTPEOISIOT
MHUHEpaJIbHble COEJUHEHUS M, WUCIOJb3ys BHEUIHIOI HEPrUI0, CUHTE3UPYIOT OpraHUYecKue
BEILIECTBA, HA3BIBAIOTCSA 5). OHu mpexcraBieHbl B OCHOBHOM BHJaMH,
OTHOCSILIUMHUCSA K 6) mupy.

3. IlogOepure K KaxkJIOMy OpraHu3My Ha pUCyHKe |, K Kakod (yHKIMOHAIbHOH rpymme
(uu TpyIIaM) 3KOCUCTEMbI OH OTHOCHUTCSL.

Pucynok 1
4. TlokaxuTe CTPENIKaMH TMHUIIEBbIC CBSI3U MEXITy M300paKCHHBIMH HAa PHCYHKE 2 BHIAMU
’KMBOTHBIX U PaCTEHHI OMOIIEHO3a TYH/IPHI.
BeimummTe (110 pUCYHKY) BUBI, OTHOCSIIUECS K:
a) MpOaYIEHTaM
0) KOHCYMEHTaM IepBOro MOpsIIKa
B) KOHCYMEHTaM BTOPOTO WJIA TPETHETO MOPSIIKa



Pucynok

5. BeimuinuTe Ha3BaHUS JKUBOTHBIX, KOTOPBIX MOXKHO OTHECTH K KOHCYMEHTaM IEpBOTO
nopsiaKa:

Koposa, neB, amé&6a, mayk, BOJK, 3asiil, MbIIIb, 3€JE€HbII Ky3HEUHK, SICTPEO, T'YCh, JIMCUILIA,
IIyKa, aHTWJIONA, Ta/f0Ka, CTEIHAs depernaxa, BUHOTpaaHas YINUTKA, NeIb(UH, KOJIOPAICKHA
KYyK, ObIYUH IIeTIeHb, T'YCEHUIA KAIyCTHOW OENHKH, OeNblil MelBeb, Mmuesa, KPOBOCOCYIIIHIA
KOMap, CTPeK03a, sI0J0HEeBas III0J0KOPKA, TS, cepast aKyJa.

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

7. TlokaxxuTe CTpeskaMu TMUILNEBbIe CBS3H MEXIY M300pakKeHHBIMH Ha PUCYHKE 3 BUIAMHU
KUBOTHBIX U PACTEHUI OMOIIEHO3a CTEIH.

Boinummure (10 puCyHKY) BUJIbI, OTHOCSIIIMECS K:

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

Pucynox 3

10



INPAKTUYECKOE 3AHATHUE Ne3
«lemorpaduueckas ctpykrypa nonyssiuidi. OCHOBHbIE 3aKOHOMEPHOCTH POCTa ITOMYIISIIIAN
MeTtoauyeckue yKasaHus

B skxu3HH J1H000T0 KUBOTO CYIIECTBA OOJBIIYIO POJIb UTPAFOT OTHOILIEHHUS C IPYTHMHA
NPEJCTaBUTENSIMU COOCTBEHHOTO BU1a. OTHOIICHHS 3TH OCYIIECTBISIOTCS B HONYAAYUAX.
«[Tomymnrocy Mo-naTblHU — «HAPO», © B TOYHOM TIEPEBO/IC CIIOBO ITOMYJISIHS O3HAYaeT
HaceJeHue Buaa Ha Kakoi-nmuoo teppuropuu. [lo onpenenenuro C.C. llBapua, nonyrayus — 3to
aJIeMEHTapHast TPYMIUPOBKA OPraHU3MOB ONPECIICHHOTO BUIa, 00J1a/1atomiasi BCeMU
HEOOXOUMBIMU YCIOBUSAMU JIJISl TIOJJCPKAHUS CBOSH YUCICHHOCTH HEO003PUMO JITUTEIIEHOE
BpPEMs B TIOCTOSTHHO MEHSIFOIIUXCSI YCIIOBHSIX CPEJIbI.

CoorHouieHne oco0eil pa3HOro Moja Wi Pa3HOTro BO3pacTa — MOKA3aTeNU CHPYKMYpbl
nonyasyuu. CTpyKTypa — 3TO COOTHOIIIEHHE YacTel B J1F000# cucteme. [lonmymsnum MOXHO
CpaBHUBATh U IO PACIPEEIICHUIO 0CO0CH B MPOCTPAHCTBE, T. €. IO UX MPOCTPAHCTBEHHOU
CTPYKTYpE, H 10 JIPYTUM Mpu3HaKam. Bece 3T npusHaku — KoimvecTBeHHbIe. Clie10BaTebHO,
MOMYJISIIIAK XapaKTSPU3YIOTCS TIPEXKIC BCETO KOJTMYCCTBEHHBIMHE ITOKa3aTeasamMu. Bens
HaOJIFOICHUS 32 OT/ICIBHBIMH MOMYIISAIUSME, HEOOXOJAUMO YMETh YUYUTHIBATh U PACCUUTHIBATH,
OIICHUBATh U IPOTHO3UPOBATH UX YHCICHHOCTD.

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

AHaJIu3 BO3paCcTHOTO U MOJIOBOT'O COCTaBa MOMYJISAIUNA — HEOOXOIMMOE YCIIOBHE ISt
MIPOTHO3a YUCIICHHOCTH T€X BHJIOB, KOTOPBIE MBI UCTIOIB3YEeM B TUKOH TIPUPOIE, PA3BOIMM HITH C
KOTOPBIMH OOpEMCs B CEITbCKOM U JIECHOM XO35HCTBE, B phIOHOM IIPOMBICIIC, B OMOJIOTHUECKUX
TEXHOJIOTHSIX.

AHaJn3 BO3pacTHOM CTPYKTYPBI MOIMYJISIUI YEIOBEKA — HACEIICHUS TOPOJIOB, TOCEIKOB,
JIEpPEeBEHb — KpalHe HEOOXOAUM, TTIOTOMY YTO C 3TUM CBSI3aHO TUTAHUPOBAHHUE CTPOUTEIIHCTBA
IIKOJI, IETCKUX CaJI0B, OOJBHMUII, JOMOB JJISl IPECTAPEIbIX U IPYTHX COLMATBHBIX YUPEKACHUN,
a TaKKe pacyeT padOYUX MECT M COCTABJIICHHE OOIUX MEPCIICKTHB Pa3BUTHS JAHHOTO paiioHa.

Konmponvhoe 3adanue
1. HawepruTe mnupaMuaBsl BO3PACTOB IO MPHBEACHHBIM HIDKE JaHHBIM. CpaBHUTE
BO3PACTHYIO CTPYKTYpPY MOMYJISIIHM Tpecku B bapeHiieBom Mope 1o BbUIOBY pbIO B KoHIle 1950-x
u koHue 1980-x rr. CnenaiTe BEIBOI O COCTOSIHUM TOMYJISIIIMU B TOT U IPYT'OM TIEPUOJIBI.

Bospact phi6 B roziax VY IJ10B TPECKH B MITH. 9K3EMIUISIPOB
50-¢ roabl 80-¢ rojbl
Or3 106 42 246
Or6m011 179 134
Ot 11 g0 16 37 1
Ot 16 0o 20 2 0
2. Ha ogHOM W3 yYacTKOB pAacTeHHS KOPMOBOTO 3Jlaka — TIOJICBUIIBI TOHKOH —

pacrpeeNsIich M0 BO3PACTHOMY COCTOSTHHUIO CIIEIYIOIIUM 00pa3oM: MPOPOCTKU —73, MOJIOAbIE —
9, B3pocakie ioaoHocAmue — 16, crapeie — 2. Yepes dyeTbipe roja BO3pacTHON COCTaB MOJEBUIILI
Ha 3TOM >ke yuyacTke Obut cooTBercTBeHHO 0, 3, 30, 60. Hauepture mupamuabl BO3pacToB U
c/emnaiiTe BbIBOJ O TOM, KaK M3MEHMJIACh MOMYJISALUS 32 3TOT HEPUO.

3. B HmwxHem TeueHuu pexu JIeHbl caMKu oceTpa IpUCTYNAOT K pa3MHOXKEHHUIo B 12-14
net nipu cpenneit nimuHe tena 70 cm. HambGonee crapeie ocobu moxuBaroT a0 50 yer, Bec ux —
okoiso 13 xr. Ha pexe Annan camku oceTpa HauMHarOT MeTaTh UKpy B 10-12 ner npu cpennei
mmmHe Tena 58 cM. CambiM crapeiM ocobsm He Oonee 21 roma. IlpombicmoBas mepa, T.e.
MUHHUMAaJIBHBIN pa3Mep ocoOei, pa3pelieHHbIX K OTJIOBY, cocTaBiseT 62 cM. UTto mpousoier ¢
QJIJIAaHCKOM W JICHCKOM MONYyJSILMSIMHU OCeTpa 4depe3 15 jer, ecim B pe3ysbTare MHTEHCHBHOU
00bIYM OYAYT BBUIABIMBATh BCE OCOOM, KPYITHEE 3TUX Pa3MepoB?
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OcCHOBHBIE 3AKOHOMEPHOCTH POCTA MOMYJISIIM A
PaccmoTpuM ocHOBHEIE, Han0oJIEe YaCTO UCIIOIb3yEeMbIE ISl ONMCAHMS POCTA MOIYJIALUI
3aKOHOMEPHOCTH, KAKOBBIMH SIBJISIFOTCS TUIIEPOOTMYECKas, SKCIIOHCHIIAIbHAS, J-00pa3Has u
JorucTuyeckas (S-ooOpasHas).
1. T'unepOoauveckuid poct. B 3ToM ciyyae auHaMMKa TONYJSALHUHA OIKMCHIBACTCS
ypaBHEHUEM

dn/dt = an?,
" ero pemeHHe HUMECCT BU
In=a(t —1), (1)
NI
n=1at —t),

r7e N — YUCIECHHOCTh NOMYJISALUH,

t" - MOMEHT BPEMEHH, IPH KOTOPOM HHCICHHOCTb ITOMYJISIIH CTAHOBUTCS PABHOM GECKOHEHHO
0OJIBIIION BEJIUYHHE;

@ — KOHCTAaHTA.

'umepOonuyeckuii  pocT  OMUCHIBAET  B3PHIBOMNOJOOHOE  YBEIMYCHHE YHCICHHOCTH
HapOIoHaceneHus. [apaMeTpsl rHIepOOTHIECKOil KPHBOI M OCOOEHHO MHTEPECHAs BeTHUMHa T
MOTYT OBITH ONPEJEIIEHBI C MOMOLIBIO JUHEMHOr0 COOTHOUIEHHs (1) IO TaHHBIM O XO0/€ pocTa
YUCICHHOCTH HOMYJISLMA METOAOM HAUMEHbBIINX KBaJIPAaTOB UM rpauuecKH.

2. DKCHOHEHIHUAJIbHBbIH POCT. YpaBHEHHE, ONUCHIBAIOIIEE H3MEHEHHWE YHCICHHOCTH
MOIMYJISILIVM, B TOM CIIy4ae UMeeT BUJ

dn/dt =r n,
€ro peuIcHue
n=n,exp (rn), @)
U
Inn=Inng+rt, 3)
371eCh I - OMOTUYECKHI NOTEHIMAJ MOMYIJIALUY; Ny - Ha4albHasl YUCIEHHOCTb.

JI1s1 SKCIOHEHIMAJIBHO PacTyIlled MONYJISIUKA BaKHOM XapaKTEPUCTUKOM SIBISETCS BPEMS
yJIBOCHUS €€ YUCICHHOCTH — T.

T=In2/r, 4)

C yuerom (4) BelpaxeHue (2) mpuHUMAET BUJ]

n=n,-2"". (5)
rae t/T — yncio yABOCHUH YMCICHHOCTH MOMYJISIUH, IPOU30IIe/Iee 3a Bpems L.

[TapameTpbl 3KCIOHEHIMATIBHOW KPUBOW JIETKO OIPEAEIAIOTCS € IMOMOIIBIO JUHEHHOTO
cooTHoIeHus (3) rpagUuecKy UM ¢ TOMOIIBI0 METO/1a HAMMEHBIINX KBAIPaToB.

[Ipouecc skcITyaTauy SKCIOHEHIIUAIBHO PACcTYIIeH MOMyJISLUY ONUCHIBAETCS BBEIEHUEM
B YpaBHEHHE POCTa MoKa3arest "MpoMBICIOBO# cMepTHOCTH" — K,

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

B 3aBHCHMOCTH OT COOTHOIIEHUSI OMOTHYECKOTO MOTEHIAIa U IPOMBICIIOBOM CMEPTHOCTH
pa3auyaroT TPU OCHOBHBIX PEKHMMA 3KCIUTyaTalluy MOMYJIALUN: IAAAIINNA, CTAlMOHAPHBIA U Ha
YHUUTOKEHUE.

3. Poct ¢ orpannyenuemM wiaum j-o0pasublii. B 3TOM ciydae ypaBHEHHE, ONHCHIBAIOIICE
pOCT, UMEET CIICTYIOIIHNI BHU]T

dn/dt =r (K—-n), @)
€ro peuieHue
n=K-(K-ng)exp (- r (t—to)),
rae K — makcumanbHO BO3MOKHAsl YUCIEHHOCTh MOMYJIALINH, T.€. EMKOCTh Cpeibl OOUTaHUSI.

W3 mocineqHero BBIPaKEHUS JIETKO MOIYYUTh CJEAYIOIIEE JIMHEMHOE PpPEKYPPEHTHOE
COOTHOIIEHHE MEX]Iy COCETHUMHU 3HAYEHUSIMU YHCIEHHOCTU MONYJSIUU, OTCTOSIIUMHU JIPYT OT
Apyra BO BpeMeHH Ha BennuuHy dt
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n, =An; + B, (8)
rae A = exp (-rdt), B = K (1 — exp (-rdt)).

Otcro/ia JIerko ONpeIeIUTh MapaMeTphl j-00pa3HOW KPUBO

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

Takum oOpa3oM, OMOTHYECKUI MOTEHIMAT U €MKOCTh CpeAbl OOMTaHUS ISl MOMYJIALUH,
pacTymieil 1o TUIY pocTa C OrpaHHYEHUEM, MOTIYT OBITb OIpEJeNieHbl MO JAHHBIM O e
YHUCJIEHHOCTH B CMEXHbBIE PABHOOTCTOSIILIKE APYT OT JPyra MOMEHTHI BPEMEHHU.

4. JlorncTtuveckuii, uaM S-o0pa3Hblii poct. B 3TOM ciyyae ypaBHEHHE, OINUCHIBAIOIIEE
pOCT, UMEET BUJ

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

W3 mnocnenHero BbIpaKE€HUS HAXOAMTCA aHajloruyHoe (&) JIMHEHHOE pEeKyppeHTHOE
COOTHOILIEHHE, HO JUIsl BEJIMYMH, OOPAaTHBIX YMCIEHHOCTSAM IOMYJALUN B CMEKHbIE MOMEHTBI
BpEMEHU

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

C mnomouipto BelpakeHUst (11) Mo AaHHBIM O YMCICHHOCTH IOMYJSLUMU B CMEXKHBIC
PaBHOOTCTOSIIME MOMEHTBI BPEMEHH MOTYT OBbITh OINpejaeseHbl €€ OMOTHUECKUN MOTEHIHal U
€MKOCTb CpeJibl OOUTaHMUSL.

BakHpIM BapHaHTOM JIOTMCTMYECKOTO 3aKOHAa pOCTa SBJISETCS TOT, B KOTOPOM SIBHO
YUUTBIBAETCS 3aBUCUMOCTh CKOPOCTH POCTA MOIMYJIALUN OT BpEMEHU

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

OneHka napamMeTpoB JIOTUCTUYECKOTO 3aKOHA B 3TOM CJIy4dae MOXKET ObITh OCYILIECTBIICHA C
IIOMOLIbI0 cooTHOLEHUs Tuma (11) uam 1pyrum crnenraibHbIM METOIOM.

Jloructuueckas kpuBas tuna (12) ocoOEHHO XOpOIIO MPUroJHa JJsl OMUCAHUS IPOLIECCOB
X0/1a pOCTa JPEBOCTOEB I10 3a1acy, BBICOTE U JUAMETPY.

Konmponvnoe 3adanue.

1. Tlo JaHHBIM O YMCIEHHOCTH MHPOBOTO HapOAOHACEJICHUd, MPUBEAEHHBIM B Tabnuue 1,
MOCTPOUTH FMIEPOOINYECKYIO KPUBYIO, OMMCHIBAIOILYIO 3TOT POCT.

Tabnuna 1 - YucneHHOCT, MUPOBOTO HAPOIOHACETIECHUS

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

2. OmpenenuTs BpeMmsi, 32 KOTOPOE MOTOMCTBO OJHON OaKTepuH, pa3zMHOXKAIOIIEHCs
JIEJICHUEM W BECOM 1012 I, JOCTUTHET Beca 3€MHOro Iapa — 10%8 I, €CIU OHO JCJICHUE
MPOUCXOAUT C UHTEPBATIOM B 20 MHUH.

3. Tlomymsanus 3KCIUTyaTUPYETCsS B PeKUME Ha yHHUYTOKeHUEe. ONpeIeuTs BpeMs, 3a
KOTOPOE€ YHCIIEHHOCTh MOMYJISiiiK cokpatutes 10 10% oT mepBoHadanpHOM (Tabiuima 2)

Tabnuia 2 — Bapuantsl 3aganus

BapuaHTsl No r Kk
1 1000 1,0 1.3
2 860 0,8 1.0
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BapuanTs! No r k
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 14

IMPAKTHUYECKOE 3AHSTHE Ne4
«O11eHKa Ka4eCTBa OKPYIKAIOIIEH CPeabl»
MeTounqecm/le YKazanus.

OmeHka KadecTBa OKpPY)KAIOWIEH cpenbl OCymiecTBIseTcs AU QPepeHIIMPOBAHHO 10
CJICTYIOIIMM HAIMPAaBJICHHUSIM: KaueCTBO BO3AYNTHOrO OacceliHa, BOAHOTO OacceiiHa, TOYBEHHOTO
CJI0S1, MPOAYKTOB MUTAHUSA U JP.

OneHka KauecTBa 6030VWIHOU Cpedbl OCYIIECTBISETCS HA OCHOBE CIEIYIOIIMX
HOPMAaTHBOB.

1. [IpenenbHO MOMycTUMAsi KOHIIEHTPAILMS BPEIHOTO BEIIECTBA B BO3AyXe paboyeil 30HBI
(MK, 5), MI/MC. [Tpu exxeqHEBHONW BOCBMUYACOBOI paboTe (KpoMe BBIXOJHBIX JAHEW) WM MPHU
JIPYToi MPOJOKUTENBHOCTH pabodero qHs, HO He Oonee 41 4 B Helenro, 9Ta KOHIICHTPAIHs B
TEYEHHUE BCEro pabodvero JHS He JOJKHA BBI3BIBATH 3a00JICBAaHUHN MM OTKJIOHEHHUHM B COCTOSIHUU
37I0POBBSI, KOTOPHIE MOKHO OOHAPYKUTh COBPEMEHHBIMU METOJaMH HCCIIEIOBAHUN B MPOIECCE
paboThI WK B OT/AAJICHHBIE CPOKU KU3HU YETIOBEKa.

2. IlpemenbHO nonmycTHMasi MAakKCHMMajbHas pa3oBas KOHLEHTPALMsS 3arps3HSIOLIETO
BEIlleCTBA B Bo3ayxe HaceneHHbIX MecT (IIJIK, ), M/, [Tpu Babixanuu B TeueHue 30 MUH 3Ta
KOHIIEHTpalusl He JOJKHA BBI3bIBaTh pPe(IEKTOPHBIX (B TOM 4uCie CyOCEHCOPHBIX) peakiuil B
opranu3me uenoseka ([Ipunoxenue 1).

3. IlpenensHOo pomycTUMas CpEAHECYTOYHAs KOHIIEHTpPALMsl BPEJHOTO BEIIECTBA B
Bo3nyxe HacenmeHHbix mect (ITK..), MF/M3, KOTOpasi HE JOJKHA BBI3bIBATH OTKJIOHEHUM B
COCTOSTHUH 37I0POBBSI HACTOSIIIIETO U MOCIEIYIONINX IMOKOJICHUH TIPU HEOIPEACICHHO T0ITOM (B
TE€YeHHE HEeCKONIbKUX JeT) Basixanuu ([Ipunoxenue 1).

4. BpemeHHO gomycTUMas KOHIICHTpaIusi (OpUEHTHPOBOYHBIN O€30MacHBIi YpOBEHBb
BO3ZIEICTBHS) 3arps3HAIONIErO BemlecTBa B Bo3ayxe paboueil 3ombl (BAK,, mm OBYB,,),

MI‘/Ms. YucaoBele 3HAYCHHS DTOTO IOKa3aTels IJi4  pas3s]IMYHbIX BCEHICCTB OIIPCACIIAIOTCA
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pacueTHBIM MYTEM U ACUCTBYIOT B T€UEHHUE JBYX JIET.

5. BpemenHo pomycTUMas KOHLEHTpanus (OPHEHTHUPOBOYHBIN O€30IacHBIl ypOBEHb
BO3JICiicTBUSA) BpeaHoro BemecTBa B armochepe (BAK,:), mr/v®, pasMep KOTOpOu
YCTaHABIIMBAETCS PACYETHBIM IIyTEM U JIEUCTBYET B TEUCHHE TpeX JIET.

6. [IpenenbHO AOMYCTUMBIN BBIOpOC 3arps3Hstonux BemiecTB B armocdepy (I11B), kr/cyr
(wmu /4, T/Tom). DTOT TOKa3aTenb JODKEH o00ecleuyuBaTh COOIOJCHUE CaHUTApHO-
TUTHEHUYECKUX HOPMATHBOB B BO3IyX€ HACEIICHHBIX MECT MPU Hanbosee HeOIaronpusTHRIX JJIs
paccerBaHMsI METEOPOJIOTUUYECKUX YCIIOBUAX. OH OompeenseTcss paCYeTHBIM IIyTEeM Ha IISITh JIET.

7. BpemenHo coriacoBanublii BeIOpoc (BCB), kr/cyt (wmm r/4, 1/rog). Cpok aercTBus
3TOro HOopMmaruBa He Oonee naru Jier. OH yCTaHaBIMBAaeTCs B TOM Ciydae, €ClId II0
OOBEKTUBHBIM TPHUYUHAM HENb3s omnpenenuth [[JIB nns ucrounwka BbIOpoca B JaHHOM
HACEJIEHHOM ITyHKTE.

8. IlpemenvHo nomyctumoe konumdecTBo cxkuraemoro TtomuBa (IIAT), t/rom. 3tot
1oKazareib JIOJDKEH O00ecleYnBaTh COOJIOJCHHE CAHWTAPHO-TUTHUEHHYECKUX HOPMATHUBOB II0
MPOJIYKTaM CrOpaHusi TOIUIMBA B BO3JyX€ HACEJICHHBIX MECT NIpPH HEOJIaronmpuUsTHBIX IS
pacceuBanusi Mmeteoposiornueckux ycnosusx. [IIT ycranaBnuBaeTcsi pacueTHBIM ITyTEM Ha CPOK
He OoJiee MATH JIeT.

OneHka KadyecTBa 600HO20 Oaccelina OCYIIECTBISETCS C MOMOULIBIO COOTBETCTBYIOLIEH
CHUCTEMBI OCHOBHBIX IIOKa3aTelen.

1. IlpenenbHO DomycTMMasi KOHIIEHTPALMs 3arpsA3HSIONIMX BELIECTB B BOJE BOJOEMOB
KYJIBTYPHO-OBITOBOTO U X03siiicTBeHHO-TTUTheBoro HazHaueHus (I1J1K,), M/, IpU KOTOPOH HE
JIOJI’KHO OKa3bIBaThCs MPSIMOTO MJIM KOCBEHHOI'O BPEHOTO BO3JEHCTBUS HAa OPraHU3M YeJIOBEeKa
B TE€UYEHHE BCEU €ro *KHM3HHU, a TAK)KE€ Ha 3/I0pPOBbE MOCIEAYIOUIMX MOKOJEHUN U HE JIOJIKHBI
YXyALIATHCS TUTHEHHYECKHE YCIIOBUS Boonoab3oBanus ([Ipunoxenue 2).

2. IlpenenbHO nomycTHMasi KOHIEHTPALMs 3arpsA3HSIONIMX BEIIECTB B BOJAE BOJOEMOB,
UCIIONIL3YyEMBIX Ul pblOOXo3siicTBeHHbIX Hened, (1K, ), MF/I[M3. Bemnunna nocnenuen s
MOJIaBJISIOLIETO OONBIIMHCTBA HOPMUPYEMBIX BEIIECTB Beeraa 3HaunTeabHo MeHblie [1JIK;. 9to
OOBSCHSIETCS TEM, YTO TOKCHYECKHE COSAMHEHHS MOTYT HAaKallJIUBaThCS B OpraHu3Me phi0 B
BeChMa 3HAYUTENbHBIX KOJIMYECTBAX Oe3 BIMSHUS Ha UX Ku3HenesTenbHoCTh ([Ipunoxkenue 2).

3. BpemenHo pgomycTuMas KOHLEHTpauus (OpUEHTHPOBOUYHO O€30MacHbI ypPOBEHb
BO3JICUCTBUS) 3arpsi3HsIONMX BemiecTB B Boae BomoeMoB (BJIK; wmm OBVYB;), MF/}IMs.
Hopmatussl, onpezensemMbie 3TUM MTOKA3aTENEM, YCTaHABIMBAIOTCS PACUETHBIM ITyTEM Ha CPOK 3
roja.

4. Ilpenensuo gomyctumeiit copoc (ITHC), r/4 (kr/cyT, T/TOa), permaMeHTUPYIOIHUA Maccy

3arpsA3HAOIICTO BEIICCTBA B CTOYHBIX BOJAX, c6pacmBaeme B BOAOEM. HpI/IMeHeHI/Ie 9TOro
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HOpMaTHMBa  JIOJDKHO  0oOecneunmBaTh  COOJIIOJEHME  CAaHUTAPHO-TUTMEHUYECKHUX  HOPM,
YCTAHOBJICHHBIX JJIs1 BOAHBIX 00bekTOB. Benmmunna I1JIC ompenensiercss pacyeTHBIM IyTEM Ha
IIEPUOJI, YCTAaHOBJICHHBIM OpPraHaMH II0 PETYJIMPOBAHMIO HCIIOIB30BaHUs U oxpaHe BoI. Ilocie
9TOr0 OHA HOJUIEKHT MEPEeCMOTPY B CTOPOHY YMEHBIICHHUS BIUIOTH JI0 MpEKpalieHus copoca
3arps3HAIOIIUX BEIECTB B BOJOCMBI.

OneHka KadyecTBa HOYBEHHO20 €05 TIPOBOJUTCS 110 HOpPMAaTHUBaM, YCTaHOBJIEHHBIM B
COOTBETCTBUU CO CJIEAYIOIIMMH OCHOBHBIMH I10Ka3aTEISIMHU.

1. IlpenenbHO nomycTuMasi KOHLIEHTpALMs 3arps3HAIOIIEIO BEIIECTBA B IIAXOTHOM CIIOE
noussl (ITJK;), mr/kr. IIpu 3TOM 3HaYeHMH KOHLEHTPALMU HE JOJDKHO OKa3bIBATHCS MPSIMOTO
WJIM KOCBEHHOI'O OTPULIATENBHOIO BO3/AEUCTBUS Ha KOHTAKTUPYIOIKE € IOYBOW BOIY, BO3AYX M,
CJIEIOBATENIbHO, 3/J0POBbE YEJIOBEKA, a TAK)KE€ HAa CAMOOYMUIAIOIIYI0 CIIOCOOHOCTH IOYBBI
(ITpunoxxenue 3).

2. BpemeHHO JonycTrMasi KOHIEHTpaluus (OpUEHTUPOBOYHO JOMYCTUMAask KOHIIEHTPAL)
BPEIHOTO BemecTBa B maxoTHoM cioe nousbl (BJIK, wim OBYB,), Mr/kr. YcranaBnuBaercs
pacyeTHBIM ITYTEM U JEHCTBYET B TEUEHUE TPEX JIET.

[Tpu ouenke wymosoco 3azpazuenuss Guochepbl UCIOIB3YIOTCS CIEIYIOLINE T0Ka3aTelNH.

1. [IpenenbHO gomyctumblii ypoBeHs miyma, (ILIYI), nb(A). Illym ¢ Takum ypoBHEM ITpU
€XKEJIHEBHOM CHCTEMaTH4YE€CKOM BO3/CHCTBUM B TE€UEHHE MHOTUX JIET HE JOJDKEH BbI3bIBAThH
OTKJIOHEHHH B COCTOSIHMM 3JI0POBbSl YEJIOBEKAa M MEIIATh €ro HOPMAaJIbHOW TPYIAOBOM
JESATEIBHOCTH.

2. JlomycTUMBIN ypOBeHb IIyma (JONMYCTHUMBIH ypoBeHb 3ByKoBoro gasieHus) (AYI),
1b(A), mpu KOTOPOM AJUTENbHOE CUCTEMATUYECKOE BPEIHOE BO3/AEHUCTBUE IIIyMa HA YelIOBEKa
HE MPOSIBISETCS WU MPOSIBIISIETCS HE3HAYUTENBHO.

3. Jomyctumsbiit ypoBeHb yabTpaszByka (YY), ab. Ilpu Takom ypoBHE JUIMTEIbHOE
CHUCTEMATUYECKOE BO3JECHCTBUE HAa OPraHU3M 4YEJIOBEKAa HE MPOSBIIETCS WU TNPOSBISIETCA
HE3HAYUTEIIBHO.

4. [IlpemenpHo gomycTuMblii ypoBeHb wuHOpasByka (IIAYU), nb. [nurensHoe
cHUCTeMaTH4YecKoe BO3JIeHCTBHE HMH(]pa3Byka C TakKMM YPOBHEM Ha OpraHU3M 4YelloBeKa He
JIOJKHO TIPUBOJIUTH K OTKIOHEHHUSM B COCTOSIHUM 3/I0POBbsI, 0OHAPYKMBAEMBIM COBPEMEHHBIMHU
METOJIaMH MCCIIE0BAHNMN, U HApYILIaTh HOPMAJIbHYIO TPYAOBYIO I€ATEIbHOCTb.

5. IlpenenvHO AomycTHMas IIyMOBasi XapakTepUcTHKa MamuH ¥ Mexanu3moB (ITHIX).
OTOT moKaszaresb J0JDKeH 00ecreunBaTh COOIIOACHNE CAaHUTAPHO-TUTHEHUYECKUX HOPMAaTHBOB
BO BCEX OKTaBHBIX II0JIocaX 4YacToT. Ero 3HadeHWe ompenensercss Mo pe3yibTaTaM
CTaTHUCTUYECKOM 00pabOTKH IIYMOBBIX XapaKTEPUCTUK OJHOTUITHBIX MAIllMH U MEXaHU3MOB.

6. Texnuueckn OOCTHKUMas LIyMOBasl XapakTepucThka MamuH 1 Mexanusmos (TLIX),
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OpUMeHsieMas B TeX CilydasX, KOrja Mo OOBEKTHBHBIM IPUYMHAM HEBO3MOXKHO YCTaHOBUTb
yposens IIJIIX. ITpu s3tom TJAIIX BBOAMTCS Ha CPOK, HE MPEBBIMIAIONIUN CPOKa NEUCTBUSA
CTaHJapTa UM TEXHUYECKUX YCIOBUM Ha MAIIMHY WM arperar Ka)Jaoro KOHKpETHOroO BUA.

OneHka paouoakmueHo2o  3azpssHeHus  OKpY)Xalolled cpenbl  MPOBOAMUTCS €
WCIIOJIb30BAaHUEM II0KA3aTelIed TpeX BHUAOB: OCHOBHOIO JI030BOIO IpeAaeia, IOIyCTUMOIO
YPOBHSI U KOHTPOJIBHOT'O YPOBHSI.

K mokasaTesnsiMm OCHOBHOTO J1030BOTO IIpejesia OTHOCATCA: IPEAENIBHO JOIyCTUMAas A03a
pazuanuu 3a rox uid paboTaoLMX ¢ UCTOYHUKAMHU panuoakTuBHoro usnydenus (I1J1). Ilpu
CHUCTEMATUYECKOM PAaBHOMEPHOM BO3JIEHCTBUM B TeueHHe 50 JieT He [OJDKHBI BO3HMKATh
HEOJIarompusTHbIE W3MEHEHHS B COCTOSHUHM  3JI0POBbsl  YeNOBEKa, OOHapyKHUBacMble
COBPEMEHHBIMU METOJAMM MCCIIEJOBAHUM, B HACTOSLIEE BPEMS U IOCIEIYIOLIUE TOJBI; IPEIes
7103bl paguanuu 3a rox i Hacenenus (I1J]), koTopelii Ha MpakTHKe BCEr/a YCTaHABIMBAETCS
3HAYUTENbHO MeHblle BenuuuHbl [IJIJ[ ans npemoTBparieHuss HEOOOCHOBAHHOIO OOIy4eHUs
JIOJCH.

ITokazarenu 10MyCTUMOTO YPOBHS:

- MPENEIbHO JOIYCTUMOE T'OAO0BOE MOCTYIJICHUE PaAMOAKTUBHBIX BELIECTB B OPraHU3M
pabotarommx (ITJ]), kbx/roa, koropoe B Teuenue 50 et co3gaeT B KpUTHUECKOM OpraHe J103Y,
paBuyto 1 ITJL;

- IIpeJiesl TOAO0BOI0O MOCTYIUIEHHS PaJliOaKTUBHBIX BEIlecTB B opraHu3M uesnoseka (I1ITI),
kbx/rox, 3a 70 net co3naronmii B KpUTUYECKOM OpraHe SKBUBAJIEHTHYIO 103y, paBHyto 1 I1/];

- JIOIIyCTUMOE CPEOHErOJ0BOE COAEPKAHUE PaJUOAKTUBHBIX BELIECTB B OpraHU3Me
(xputnueckom oprane) ([C), npu koropom ao3a obmyuenus pasna II1/1 nnu ITJ1, xbx;

- JIONyCTUMOE 3arpsi3HEHHE MOBEPXHOCTH (IOYBBI, OJI€XK/IbI, TPAHCIIOPTA, MOMEIIEHUN U
T.4.) ([13), gactuna/(cm/mMuH).

KoHTponbHbIE MOKa3aTeNN yCTaHABIMBAIOT AJIs IJIAHUPOBAHUS MEPONPUATUI IO 3alUTE
U JUId ONEPAaTUBHOIO KOHTPOJIS 32 PAJUMAlMOHHON OOCTaHOBKOW B IENSAX MPEJOTBpAIICHUS
IIPEBBILIECHUS I030BOT0 Npeesa 3arpsa3HeHui. K aTuM nokasaresssM OTHOCSTCS:

- KOHTPOJIBHOE TI'OJI0OBOE IOCTYILIEHUE PAJUOAKTUBHBIX BEIECTB B OPraHHU3M YEJIOBEKa
KI'TI, xbx/rox;

- KOHTPOJILHOE COJIep’KaHne PauOAKTUBHBIX BellecTB B opranusme uenoseka (KC), kbk;

- KOHTpOJIbHAs KOHIIEHTPALMs paJuOaKTHBHOTO BEIIECTBA B BO3AYyXE WM BOJAE, C
KOTOPBIMU OHO MOCTYTAET B opranu3m yenoseka, (KK), kBr/M.

- KOHTPOJbHOE 3arps3HeHHE TOBEPXHOCTH paguoakTUBHbIMU BemectBamu (K3),
yacTuia/(CM-MHH).

KauectBo Oprmanmeﬁ CpCAbl OOCHHUBACTCA  IIYTCM CpaBHCHUA (baKTH‘{CCKOf/'I
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KOHIIEHTPALIUH 3arpsI3HSIOIIEr0 BEIECTBA € MPEeAEIbHO-A0IYCTUMOM:
C<IIJIK (51

@®aktuyeckass KoHueHTpauus (C) TOro HiIM HHOTO XHMMHMUYECKOIO BEIECTBA B
aTMoc(epHOM BO3/AyXe, BOJOEMaX, TIOYBE W TPOAYKTaX MHUTAHUS YCTAHABIMBAETCS
71a00paTOPHBIMU UCCIIEIOBAaHUSIMHU.

B cnyuae, korja XumMuuecKkue COEMHEHUS OKa3blBalOT OJHOHAINPAaBIEHHOE BO3/IeCTBUE
Ha YeJIOBeKa WJIM YCYryOJIIOT ACWCTBUE Ipyr Opyra, TOBOPST, YTO BeLIeCTBa OOIaJar0T
agpghexmom cymmayuu.

ITpu oueHke KayecTBa OKpYXKaroled IpUpOAHOM cpeibl 3PPEKT CyMMAaLUU YUUTHIBAETCS

clenyromumM o0pa3om:

Zn: G
i 1K (52)
Jis  armocdepHOro BO3dyxa BemiecTBa, oOmanmarone  dGGEeKToM  cyMMaluw,
OroBapMBarOTCA JOMMOJIHUTCIIBHBIM CIIMCKOM K Ta6JII/IIIe npeaAcIbHO-A0ITYCTUMBIX KOHIIGHTpaHHﬁ.
Jlnst Bozibl B BOjIOEMax Jil00OTro HazHaueHUs 3()(HEKTOM CyMMaIuu 00J1aat0T BEIeCTRa,

UMEIOIINE OJNHAKOBBINA IMMUTUPYIOLIUH MoKa3aTenb BpeanocTu (JIIIB).

Ilpumep 1

OneHuTh Ka4ecTBO aTMOC(EPHOTO BO31yXa, €CIU HM3BECTHO, YTO B HEM OJHOBPEMEHHO
MPUCYTCTBYIOT JTHUOKCHUI cepbl KoHIeHTparued 0,03 mr/m®, (TOPOBOJIOPO/ KOHIIEHTpAIUEn
0,001 Mr/M3, aleToH KoHIeHTpanuei 0,3 Mr/M 1 dbenon xonmeHTpanueit 0,001 M/,

Pewenue. Cornacuo crucky BemiectB [lpunoxkenus 1 muokcuna cepsl u (GTOPOBOIOPOS
obnamaror sddexTom cymmanuu, a Takke aneToH W (EeHON; TUOKCHI cepbl U (eHod,
CJIeIOBATENbHO, OIICHKY KauecTBa HaJl0 MPOU3BOAUTH 0 Gopmysie (52) nomnapHo:

003 0,001 _08<1: 0,03 0001—0,9(3)§1 " 03 0001 ~119>1
005 0,005 0,05 0,003 035 0,003

Bri600: xauecTBO aTMOC(I)CpHOFO BO31yXa HCYAOBJICTBOPUTCIBHOC U YI'POKACT 3A0POBBIO

YCIIO0BCKa.

Ilpumep 2

OLICHI/ITB Kau€CTBO BOAbI B BOAOCMCE pBI6OXOB$II>iCTBCHHOFO Ha3Ha4YCHUA, €CIIN U3BCCTHO,

YTO B HEH OOAHOBPEMCHHO NMPUCYTCTBYIOT XUMHUYCCKHUEC COCAMHCHHUA B CIICAYIOIINX KOJIMYCCTBAX
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(MF/,I[M3)Z )kene3o — 0,01 Mr/z[M3; koOansT — 0,006 MF/,Z[MS; kapoomon — 0,3 MF/I[Ms; MBIIIBIK —
0,005 mr/mm’.
Pewenue. Dpdexrom cymmanuu o01amar0T BemiecTBa, uMmeroniue oauHakoBbiii JIIB,

CJICA0OBATCIIbHO, OLICHUTH Ka4Y€CTBO H€O6XO,I[I/IMO CJICAyroIum O6p330M.

Coaxr ITIK JITIB
Keneso 0,01 0,1 Toxke.
KoOansT 0,006 0,01 Toxke.
Kap6omon 0,3 1,0 Opr.
MEIIBSIK 0,005 0,05 Toxc.

063_1 + Oé?é)f + 00”00055 =0,8<1 u 0,3<1,0
Bvigoo:  kauecTBO  BOABI B BOJOEME  PBHIOOXO3SIMICTBEHHOTO  HA3HAYCHUS
YIIOBJIETBOPUTEIHHOE.
Ilpumep 3

OneHuTh KayecTBO IMOYBBI, €CIIM H3BECTHO, YTO B HEW OJHOBPEMEHHO MPHUCYTCTBYIOT
atpasud koHueHntpauuer 0,004 wmr/kr, Oertanon koHueHntpauuend 0,03Mr/kr, JIHUHYpPOH
KOHIICHTpaluei 3 MI/KT 1 rekcaxyiopad konnentpanueit 0,02 mMr/kr.

Pewenue. Dddext cymMmanmuu TpH OIEHKE KadecTBa TIOYBBI HE YYUTHIBACTCH,
CJIeIOBATEeNbHO, OIEHUTh KAa4eCTBO IMOUYBBI HEOOXOIMMO, BOCIOJIL30BaBIINCH (Gopmymnoit (51).

ITo IIpunoxenuro 3 BemmmeM ITJIK yka3aHHBIX BEIecTs:

dakTHyecKass KOHIEHTpaLus IIAK
ATpazun 0,004 0,01
beranon 0,03 0,25
JIunypon 3 1
['ekcaxmopan 0,02 0,1

Bbi600: kKauecTBO IOYBEI HCYAOBJICTBOPUTCIBHO M YIrpOKacT 3J0POBLIO YCIOBCKA, T.K.

KOHIIEHTpalus JuHypoHa npesbimaet [1/1K.

Ipumep 4

Ompenenure, B BOJI0EM KaKOTO Ha3HAYECHHS BO3MOXEH COPOC, €CIIM M3BECTHO, YTO TIEPE.
cOpoCcOM B BOJIOEM CMEIIMBAIOTCS JIBa MOTOKA, OOBEMHBIE PAcXOIbl KOTOPBIX Vi U Vo, M/,
BemecTBa, coneprxkarniuecs B MOTOKaX, U UX KOHIIEHTpAIUH (B Mr/nM3) yKasanbl HIbke. KauecTBo
BOJBI, cOpachiBaeMoOil B BOJOEM, JOJDKHO YJOBJIETBOPSTH TPEOOBAHUSAM, MPEIbSBISEMBIM K

Kau€CTBY BOJbI B COOTBECTCTBYIOIIEM BOJJOCMCE.
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V1 = 20; V,, = 180 M3/‘I; B TIEPBOM TIOTOKE cojepkarcs: amMmmHuak (3 Mr/z[M3), arneToH (2
mr/am’), Gerson (3 mr/am’), Bo BTOpOoM — auxiopdenon (0,0003 mr/am®), xeneso (0,05 mr/am’),
koGanbT (0,03 Mr/amd).

Pewenue.

Ilo YCIOBUIO 3aJadr IIPOUCXOAUT CMEHICHUE IIOTOKOB, CJICA0OBATCIIbHO,

KOHIOCHTpAUMK BCEX BCUICCTB B O6H.[CM IIOTOKE YMCHBIIAIOTCA, a 00BEeMHBIH pacxon

yBenunuuBaercs. HeoOXomuMo caenath nepecder KOHIEHTpAlUi B HOBOM IIOTOKE CJICIYIOLIMM
C -V, G-V,

——— - JJId BC€UICCTB, COoACPIKAIUXCA B IICPBOM IIOTOKC U Cil =
V,+V, V,+V,

oOpa3zom: Ci' = - U1

BCIIECTB, KOTOPBIC HAXOAWJIHMCh BO BTOPOM IIOTOKCE. HOHy‘IeHHBIe JaHHBIC W HOPMAaTHBBI,

BBIIIMCAHHBIC U3 HpI/IJ'IO)KCHI/IH 2, AJI HarJIIAHOCTH 3aIllMIIEM B HUXXE IIPUBCACHHYIO Ta6J'II/II_[y.

BoHble 00BEKTHI K/0 1 X/ BOHHHevO&)eKTH
, PBIOOX 035 CTBEHHOTO
BemecTtBo C Ha3HAYECHUS
Ha3HAYECHU
MK JITIB MK JITIB
AmMMuak 0,3 2 Can 0,05 Toxec.
Arneron 0,2 2,2 Cau 0,05 Toxkc.
Bbenzon 0,3 0,5 Can-Tokc 0,5 Toxec.
Juxnopdenon 0,00027 0,002 Opr. 0,0001 Toxec.
Kemneso 0,045 0,3 Opr. 0,1 Toxke.
Kobanst 0,027 0,1 CaH-TOKC 0,01 Toxke.
CHavana mpoaHaMM3UpyeM  TMOJy4YeHHBbIE  JaHHbIE NS BOAHBIX  OOBEKTOB

phI00X03sHicTBeHHOTO Ha3HadeHus. daxTuyeckas KOHIEHTpauus auxyiopdeHona Oobiie
ITIK,/x , caeq0BaTeNbHO, COPOC NOMYHEHHO20 NOCe CMeUuleHUsl NOMOKA He603MONCEH 6 600HbLE
00beKmbl pblOOX03AUCMBEHHO20 HAZHAYEHUS.

Jlnst BOMHBIX OOBEKTOB XO3SHCTBEHHO-MUTHEBOTO M KYIbTYPHO-OBITOBOTO Ha3HAYCHUS

dakrudeckue kouneHntparuu mensine [1JIK, Ho Heo6xoaumo ydecTs emie u 3GPexT cymmaIuu.

AMMUAK W allETOH: % + % =0,24, OeH30om U KOOAIBT: % + ODZ? =0,87,
2 22 05 01
TUXJIOPPEHONT M IKENe30: O’:gg? + 06035 =0,285. TloayueHHbIE CYMMBbI OTHOLICHHI

(I)aKTI/I‘-ICCKI/IX KOHI_ICHTpaI_II/Iﬁ K OpCACIbHO-AOIMYCTUMBIM MCHBUIC CAWHUIIBI, CJICIOBATCIILHO,
BO3MOINHCEH C6p00 6 B600HbIe 00bEKMbl KyﬂbmypHO-éblmO@OZO U XO3UCMBEHHO-NUMBEBO2O

HA3HA4Y€eHUA.

Koumponvnoe 3aoanue
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1. OueHuTh KayecTBO aTMOC(EPHOro BO3AyXa, €CIU U3BECTHO, UTO B HEM OJHOBPEMEHHO

IIPUCYTCTBYIOT XUMUUYECKUE COCIUHEHHUS B KOJIMYECTBAX (mr/m’), yKa3aHHbIX B TaOIHIE.

Bapuant 1 2 3 4 5 6 7 8 9
O3zoH 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,015
Huokcun azora | 0,009 | 0,01 | 0,015 | 0,02 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008
Xnop 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,02
dopmaiberu 10* 107 1.10* | 2.10*| 3.10*| 4.10*| 2.10*| 5.10% 10°
Bapuanr 10 11 12 13 14 15 16 17 18
[ukmorexkcan 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
Benson 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,001 | 0,004
Juoxcun ceper | 0,005 | 0,006 | 0,02 | 0,01 | 0,009 | 0,008 | 0,007 | 0,006 | 0,005
10* | 10° | 110" | 220*| 3.10"| 410% 210" | 510" 107
CEPOVYTJIEPOJ
Bapuanr 19 20 21 22 23 24 25 26 27
Juoxkeun ceper | 0,005 | 0,006 | 0,04 | 0,03 | 0,02 | 0,01 | 0,009 | 0,008 | 0,007
Juokcujg a3ota | 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,01 | 0,004
OKCH/JI YTJIEPOJA 1 2 1,1 1,2 1,3 1,1 1,2 15 1,6
10* | 10° | 110" | 2.10*| 3-10*| 4.10% 2.10*| 5.10*| 10°
DEHOJI

2. OLIGHI/ITI) Ka4yCCTBO BOJABI B BOJOCMC pBI6OX03HﬁCTBCHHOFO Ha3Ha4YCHUsA, CCIH

HN3BCCTHO, YTO B Hel OIHOBPEMCHHO IMPUCYTCTBYIOT XUMHNYCCKUC COCAUHCHUA B KOJIMYCCTBAX

(Mr/nm®), ykasaHHBIX B TaGIHILE.

Bapuant 1 2 3 4 5 6 7 8 9
Avmuak | 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
Hed1s 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° | 410" | 5.10°| 3-10* | 1.10*| 9-10*| 8-10™
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Bapuanr 10 11 12 13 14 15 16 17 18
KoGamsr | 0,008 | 0,007 | 0,006 | 0,005 | 0,004 | 0,003 | 0,002 | 0,001 | 0,018
KapGodoc | 0,004 | 0,03 | 0,04 | 0,02 | 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
CBUHEILL
Bapuanrt 19 20 21 22 23 24 25 26 27
dTop 0,001 | 0,002 | 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009
Luanuasl | 0,9 0,9 0,9 0,8 0,8 0,8 0,7 0,7 0,7
XPOM 10* | 2.10* | 3.10* | 4.10* | 5.10* | 6-10* | 710" | 810" | 9.10°*
9.10* | 8-10* | 7.10* | 6.10* | 5.10* | 4.10* | 3.10* | 2.10* | 10”
DEHOI

3. OueHuTh KauecTBO MOYBBI, €CJIM U3BECTHO, YTO B HEW OJIHOBPEMEHHO MPUCYTCTBYIOT
XUMHYECKHE COCTMHECHHUS B KOJTMUECTBAX (MI/KT), YKa3aHHBIX B TaOIIHUIIE.

Bapuaut 1 2 3 4 5 6 7 8 9
Benzammpen | 0,03 | 0,01 | 0,01 | 0,005 | 0,007 | 0,008 | 0,009 | 0,004 | 0,01
PTyTh 2 6,3 2 3,2 1,8 0,6 4,7 6,5 1,3
CuHell 24 37 68 21 18 16 15 14 11
Menp 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 2
Bapuant 10 11 12 13 14 15 16 17 18
Benzun 0,001 | 0,003 | 0,005 | 0,006 | 0,007 | 0,01 | 0,02 | 0,03 | 0,04
Bananuii 140 132 18 65 74 152 150 27 46
MBIIIBsIK 1,5 1,6 1,7 1,8 1,9 2,0 2,3 0,6 53
0,01 0,02 | 0,03 | 0,04 | 0,05 1,6 0,7 2,8 2,9
MEb
Bapuant 19 20 21 22 23 24 25 26 27
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CBuHen 14 11 13 21 27 29 31 32 30
KOBAJIBT 1 2 3 4 5 6 7 0,1 0,5
MEb 0,1 0,5 1,0 15 2,0 25 3,0 2,8 0,6

1.10° | 1.10* | 1.10° | 1-10° | 5.10* | 6.10° | 7.10* | 8-10* | 9-10°®
1XB

4. OnpenenuTe, B BOJOEM KaKOrO0 Ha3HAu€HUS BO3MOXKEH COPOC, €ClIM M3BECTHO, UTO
nepes cOpocoM B BOJIOEM CMEIIMBAIOTCS JBa MOTOKa, 0OBEMHBIE PacXoibl KOTOPhIX Vi U Vo,
M°/4. Bemectsa, coJiepKalirecs: B OTOKaX, U UX KOHIIEHTpaluu (B Mr/mm’) YKa3aHbI B Ta0IHIIE.
KauectBo BOmBI, cOpacbiBaeMoii B BOJOEM, JOJDKHO YAOBJICTBOPATH TPeOOBaHUSM,

MNPpEaABABIACMbBIM K Ka4YCCTBY BOJbI B COOTBETCTBYIOIIIEM BOJAOCME.

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
ALCTOH 110°% | 110" | 2.10* | 3.10* | 3.10° | 4.10° | 4.10* | 5.10°
Benson 001 | 002 | 003 | 004 | 005 | 006 | 007 | 0,08
Va: 120 | 140 20 350 | 205 100 70 50
Juxnopatan 0,1 0,4 0,7 0,9 1,2 0,4 1,3 0,6
Kerneso 0,058 | 0,04 | 003 | 002 | 001 | 003 | 007 | 0,08
KoGassT 0,9 0,8 0,7 0,6 0,5 0,4 0,6 0,3
BapunanT 9 10 11 12 13 14 15 16
Vi: 210 | 320 | 350 20 80 40 60 20
Hedtb 001 | 002 | 001 | 002 | 001 | 002 | 004 | 0,05
Hukens 0,01 | 001 | 0014 | 0,012 | 0,011 | 0,01 | 0,013 | 0,009
IupuuH 001 | 002 | 003 | 004 | 005 | 0055 | 006 | 0,065
Vo 70 30 50 90 40 30 230 | 310
Hedts 002 | 003 | 002 | 004 | 005 | 003 | 006 | 0,07
PTyTh 0,006 | 0,007 | 0,008 | 0,009 | 004 | 003 | 002 | 0,01
CauHell 001 | 002 | 003 | 004 | 005 | 006 | 007 | 0,09
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Bapuant 17 18 19 20 21 22 23 24
Vi 50 15 100 110 120 140 20 330
Hutpats! 0,18 0,5 0,2 0,2 0,11 0,16 0,2 0,12
®rop 0,08 0,6 0,06 0,07 0,08 0,09 0,1 0,04
Xpom 0,001 | 0,01 | 0,001 | 0,002 | 0,003 | 0,01 0,01 | 0,002
V! 30 165 20 70 30 50 90 50
[unk 0,2 0,13 0,6 0,7 0,5 0,4 0,3 0,2
Kepocun 0,1 0,12 0,5 0,4 0,3 0,2 0,2 0,1
Mertanon 0,15 2,6 0,41 0,32 0,31 0,22 0,13 0,12

INPAKTUYECKOE 3AHSATHE Ne5
«Pacyer BBIOPOCOB 3arps3HSIOIUX BEIIECTB B aTMOc(epy IpU CKUTAHUU TOILIUBAY
MeToanyeckue yka3aHus.

]_le.]Ib NPAKTUYCCKOro 3aHATHUHA: 3aKPCIIUTh TCOPCTHYCCKHEC 3HAHUA W HABBIKU

CaMOCTOSITENIbHOM paboThl, MOJIyY€HHBbIE B Ipolecce oO0ydeHus mo Teme 3 «MexaHU3MBbI
olecrevyeHust IKOJTOTHIECKON 0€301aCHOCTH

MartepuajbHbIii 6aJ1aHC BelleCTB NMPHU CKUTAHUU TOILIHBA

Meron MaTepualbHBIX OajdaHCOB - OAWMH M3 HauOoJiee MPHUMEHSIEMBIX TPH pacuere
MIPOIIECCOB, MPOUCXOIAIINX B JIFOOOH CHCTEME, B TOM YHUCIIE dKoJornueckoi. [loHaTHe cucTembl
— oIHO U3 caMbIX OO0mwux. CHCTeMy MOXHO OMNPENENUTh KaK COBOKYIHOCTH AJIEMEHTOB,
ompefieieHHBIM 00pa30M CBSI3aHHBIX U B3aWMOJCUCTBYIOMIMX Mexay coboi. To ecth moOoi
00BEKT, peambHbIN UM MBICTHMBIH, [IEIOCTHBIE CBOMCTBA KOTOPOTO MOTYT OBITh MPEACTABICHBI
KaK pe3yJbTaT B3auMOACHCTBUS 00pa3yOIIHNX €ro 4acTeil, MOKHO CUMTATh CUCTEMOM.

Yactu cucTemMbl HA3bIBAIOT DJIEMEHTAMH CHUCTEMBI. DJEMEHThI CHCTEMBI MOTYT OBITh
(UBUYECKUMH, XUMHYECKUMH, OHOJIOTHYECKUMH WM cMemaHHeiMHu. Jlto0as skocuctema
SIBJISIETCSI OTKPBITOM CUCTEMOM, T.€. OHA JJOJDKHA MOJIy4aTh M OTJAaBaTh BEIIECTBO U YHEPTHUIO.

CTpyKTypy CHCTEMBI OMpEAENseT CIOCcO0 B3aMMOJICUCTBHS AJIEMEHTOB, M, YTO OYECHBb
Ba)KHO, 9TO B3aMMOJICHCTBHE MTPUBOJAUT K BOZHUKHOBEHHUIO HOBBIX CBOWCTB CUCTEMBI, €€ HOBBIX
IEJIOCTHBIX XapaKTEPUCTHUK.

OTnuuuTeNnbHON YepToil MO0 CHUCTEMBI SBISETCS HAUYHME Yy Hee BXOJa M BBIXOA,

pUYeM ONpeAeIEHHOEe N3MEHEHNE BXOTHOM BETMYMHBI BIEUET 3a COO0M HEKOTOpOEe U3MEHEHHE
Y BBIXO/IHOM Benu4uHbI (puc. 1).

Cucrema
Bxon | 3akon noBeneHus merxolx
Csoiicrea ’

3aBUCHUMOCTh BBIXOJIHOM BEJIMYMHBI OT BXOJHOW OINpeAeNnsieTcsl 3aKOHOM IOBEACHHUS
cuctembl. B wuaeanpHOM ciydae 5STOT 3aKOH MOXET OBITh BBIpAXKEH MaTeMaTUYECKUM
ypaBHEHHEM, MMEIOIIMM aHaJUTHYECKoe penieHue. B Takoe ypaBHEHHE BXOIUT HEKOTOPOE

YUCIO0 TIOCTOSAHHBIX HIJIM IIapaMETpPOB, XapaKTCPUIYIOIIHUX  OIMPECACICHHBIC CBOMCTBaA
9KOCHCTEMBI.

1. Hpouecc CKUTAaHUA TBEPAbIX M )KUAKHUX BU/TI0B TOIJIUB.
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B cooTBeTcTBUM C 3aKOHOM COXpaHCHHA MACChbl CyMMapHasd MacCa BCCX IIPOAYKTOB
CropaHus TOIIIMBa— 3arpA3HAIOIINX BCIICCTB paBHA MACCC CKUTAEMOI'0 TOILIMBA IIJIFOC Macca
pacxoayemMoro Imnpu CXUraHMM BO3JyXa MacCa BXOJHBIX IIOTOKOB BC€HICCTBA JOJI2KHA OBITh
paBHa MacC€ BbIXOJHBIX IIOTOKOB.

JByokucs yrnepoja

TOTLIMBO e —»  JIByokHCh cephl
oo [Ipounecexopenns —————p Okucns! a30Ta
BO3YX —— P T[laps! Bozb! ¥ Apyrue
—> [PUMECH

HJ’ISI pacdy€ToOB MaTCpraJIbHBIX ITIOTOKOB BEIICCTB IIPU C)KUT'aHUKU OPraHU4YCCKOIro
TOIIIIMB; UCIIOJB3YHOTCA P€aKIMU I'OPEHNA OCHOBHBIX €TI0 KOMIIOHEHTOB: YIJICpOJa, BOAOPOAa U
CCPHI. Peaxuun ropeHHUs OCHOBHBIX KOMIIOHCHTOB OPraHu4€CKOro TorjJuBa

Peaknus C+0, =COs
CTexruoMeTpUuecKOe COOTHOIIEHHE 10 BECY 12 +32 =44
1+2,67 = 3,67

Peakmusa 2H,; + O, =2H,0
CTexnoMeTpuyecKoe COOTHOIIIEHHUE 10 BECY 4+32=36

1+ 8=9
Peaxmus S+0,=S80,
CrexruoMeTpuYecKoe COOTHOILIEHHE 10 BECY 32+32=64
1+1=2

CrexnoMeTpruiecKue COOTHOIICHHS TI0 BECY B BBIIICHPUBEACHHBIX PEAKIUAX
CIIpaBeUIMBBI TIPU JIIOOBI €IWHUIIAX HM3MEPEHUs, HANpUMep, MpU CKUraHuu | Tpamma,
KWJIOTpaMMa WJIM TOHHBI yriepoja pacxoayercs 2,67 rpamMma, KujJorpamMMa WA TOHHBI
KHCIIOpoJa u Bbaensercs 3,67 rpamma, KWIOrpaMMa WIM TOHH VYIJIEKHCIOro Tasa.
AHAJIOTUYHBIA CMBICT HMMEIOT CTEXHOMETPUYECKHE COOTHOIUECHMS ISl OPYTUX 3JIEMEHTOB
OPTaHMYECKOTO TOIUIMBA, OHU TOKA3bIBAIOT KOJWUYECTBA PACXOAYEMBIX U OOpPa3yIOLIUXCS
BEIIECTB IPH TOPEHUU COOTBETCTBYIOLIErO »JJIEMEHTAa TOIUIMBA M HEOOXOIUMBI IS
MOCTPOCHHUS MaTepUaIbHOro OanaHca.

Jlna nanpHeHIero aHajgn3a MaTepUaabHOrO OamaHca BEIIECTB MPU CKUTAHWU TOTIHMBA
HEO0OXOUMO 3HaTh €ro AJeMEHTHBIN coctaB. OH mpuBeneH B Tala. 1 A7 OCHOBHBIX BHJIOB
TBEPAOTO U KUIAKOTO TOILINBA.

Tabnuma 1 D1eMeHTHBII cOCTaB OCHOBHBIX BHI0B OPTaHHMYECKOTO TOTLIMBA

Bug Tormsa Cocras roproueii Mmaccol, %

C H (0] N S
HpeBecuna 51 6 425 0,5 -
Topd 58 6 33,0 2,5 0,5
Bypslii yrois 71 7 20,4 1 0,6
AHTpamur 90 4 3,2 15 1,3
CraHusl 70 8 16,0 1 5,0
Maszyt 88 10 0,5 0,5 1,0

HpI/I HU3BCCTHOM J2JICMCHTHOM COCTaB€ TOIIJIMBa MaTCpI/IaJIBHHﬁ OanaHc BCIICCTB IIPpU €TI0
CKUT'aHUU PACCUUTBIBACTCS IO CICAYIOMIUM YITPOIICHHBIM (I)opMleaM.

1. Maccsl kucja0poaa u Bo3ayxa, HeoOXoAMMble PH C:KUTAHUHU

TOMIMBA (Myyen M Mips,):
Muer = Mions - (2,67 - C/100 + 8 - H/100 + S/100 - O/100);
MBOS}I: MKI/ICJ‘I/ 012314,
rae 0,2314 —nons kucinopoaa B €UHULIE MACChl BO3yXa.
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2. Macca 00pa3ylIuXcsi 0OCHOBHBIX NPOJTYKTOB CTOPAHUS:
Mco,= (3,67 - C/100) - M, ous
Mso, = (2 - S/100) - M;ons MH20 = (9 - H/100) * Moy
Ma30Ta M IP. HHEPTHBIX TA30B MB03,I[ ) 077686 + (N/lOO) ) MTOHJ’I
rae 0,7686 — monst a30Ta U JPYTruX UHEPTHBIX Ta30B B €IUHUIIE MACCHI
BO3/IyXa.
KonTpoJsbHoe 3aganue

1. Tloctpouth MarepuadbHble OaJaHCHI BEIIECTB MPH CXKUTAHUH 1 TBIC. T
MPUBEICHHBIX B TaO. 1 BUIOB OpraHMYeCKOro TOILIUBA.

Bunnl Bxoxa B cucremy BrIxoa U3 cucTeMBI
Tornsa Macca Macc | Macca | X Macc | Macc | Macc | Macc | X
torumB | a0, | BO3myx |Tomm | a aS0,, | a a 3arp.
a, ThIC. | TBIC. T | Q, THIC. +BO3IL COy, TeIC. T | HoO, | NOy, B-B,
T T TBIC. T TBIC. T | TBIC. T | TBIC. T
, TBIC.
T

Hpesecuna | 1000

Topd 1000
Bypsrii 1000
yrojb

Amntparmur | 1000

CraHIsl 1000

Masyt 1000

2. OmpenenuTh BHJ TOIUIMBA, HaWOOJee 3arps3HAIONMN aTMochepy CEepHUCTHIM
razom.

3. OmnpenenuTs BHJ  TOIUIMBA, MOTPpeOAIOMmMMi  HanOOJbIIee  KOJIUYECTBO
KHUCJIOPOJIa TIPH CXKUTAHUU

4. OnpenenuTh BHUJ TOIUIMBA, MPU CXKUTAHUU KOTOPOTO BBIAEISAETCS HAMOOJbIIEe
KOJIMYECTBO YTJIEKUCIIOTO rasa.

5. OnpenenuTh KOMMYECTBO YIJIEKUCIIOTO rasa, BBIACNSIONIETOCS MpHU CKUraHuu 3,4
TBIC. T Ma3yTa.

INPAKTUYECKOE 3AHATHE Ne6
«3arpsi3HeHHe OKpyXarolei cpenbl. [ 1o0anbHbie SKOIOTHYECKUE TPOOIEMBI»
MeTtoauyeckue yKa3aHus.

Cemunap mpoBoautcs B hopme "kpyrioro crona". CTyIeHTE BMECTE C MPEIoIaBaTeiieM
00CYXIaI0T BOIPOCHI, KaCAIOIIHecs HICTOUHNKOB OTEHIIMAILHON OMACHOCTH JUIS HKOJIOTHYECKON
omacHocTH (Ob) mMpupOAHBIX SKOCHCTEM:

1. Ompenenenue 3arpsizneHus. OCHOBHBIE 3arpsS3HUTENN OHOC(EPHI, UX JEHCTBHE HA OPraHU3M
YeJI0BEKa U OKPY’KaIOIIYIO CpeLy.

2. 3arpszHeHMs U UX Kinaccupukanus. McTouHuK 1 GOpMBI 3arps3HEHHH.

3. 3BarpssHenus atMochepsl. OCHOBHBIE TPYMINBl 3arps3HSIONIMX BEMIECTB, HUX
AKOJIOTMYECKOE JIEUCTBUE, UCTOYHUKHU MTOCTYIUICHUS.
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3arpsizHenus ruapochepsl. 3arpsisHEHHE PeK, 03ep.
Knaccudukanmst orxomoB. MeTo bl BX nepepadboTKH.
[TpyauHbI 1 MeXaHU3M BOHUKHOBEHUS TApHUKOBOTO Y deKTa.
[TpyauHbBI 1 MeXaHU3M BOHUKHOBEHUS KHCJIIOTHBIX OCAIKOB.
Hcrolenre 030HOBOTO CIIOsL.

[Tpobnema pocta HapoOHACETCHHUS.

0. IIpobnema HEXBaTKU MPOTOBOILCTBUSL.

11. IIpoGiema HEXBATKH MPECHOU BOIBI.

12. TlpoGnemMa HaKOIJICHUSI OTXOMOB.

13. TIpoGneMa yHHUYTOKEHUS] OHOPa3HOOOpa3Hsl.

14. TIpobGrema UCTOIICHUS IPUPOTHBIX PECYPCOB.

15. TIpoGmema aTOMHOTO OPYKHSI.

16. 3arpsznenne MupoBoro okeaHa.

17. ®oToxuMHUYEeCKHil CMOT.

2o~ oA

IHNPAKTUYECKOE 3AHATHUE Ne7

((O6paSOBaHI/I€ OKHCJIOB a30Ta IIpU C)KUT'aHUHU TOIUIUWBA, 3aI'PA3HCHUC aTMOC(l)epr
ABTOTPAHCIIOPTOM, PACUCT BCIIMYUH HAI'PY3KHU 3arpsA3HAIOMIUX BEHIICCTB OT CYMMbI HCTOYHUKOB»

MeTonnuyeckue ykazaHus.

[eab NpPakTUYECKOro 3aHATHS: 3aKPENUTh TEOPETHYECKHUE 3HAHUS U HABBIKH
CaMOCTOSITENIbHOM pabOThI, MOTYUYEHHBIE B MIPOLIECCE O0yUEHUS IO TEME
1.1 Ouenka YMHCCHM OKHCJIOB 230TAa

OOpa3oBaHue OKHCIOB a30Ta — CJOXHBIH TMPOIECC, 3aBHUCIIIMK OT OOJBIIOrO
KoJnuecTBa (aKTOpOB M MPOTEKAIONIMA HE OJWHAKOBO MPHU CXKUTAHUM Pa3IMYHBIX BHUIOB
ToruMBa. Tak Kak OKHCIBI a30Ta SBJSIOTCS OJHUM W3 HaWOOJee MACCOBBIX 3arps3HUTEICH
aTMoc(depsl, OlIeHKa X KOJIMYeCTBa HEOOX0AMMa IIPH PEIICHUHU MPUPOJOOXPAHHBIX 3aau.

[Tpubnu3uTenbHas OIEHKA MAacChl OKHCJIOB a30Ta, OOPa3yOIIUXCS TPH CKUTAHUN
pa3IMYHBIX BUJOB TOIUIMBA, MOKET OBITH MOJTYyYeHA CIAEAYIOIUM 00pa3oM:

lVINOZ =Mm0ng 'F’

rae F — BennuuHa, MokasbIBarolas KOJUYECTBO OKHCIOB a30Ta, 00Pa3yIOLUXCsl IPU COKUTAaHUU
€MHMIIBI MacChl TOIUIMBA, OHA pa3jIuy4Ha I Pa3HbIX BUIO0B TOILIMBA.
3HaueHus ¢akropa F npusenens! B Tabnuue 1.

Tabmuna 1
Bwun TormBa F — omuccus okuciioB a3orta,
T Ha 1 T TOIIMBa
HEPTENIPOTYKTHI 0,006
NU3EJILHOE TOIINBO 0,036
OCH3UH 0,025
TIPUPOJTHBIN ra3 0,0002

3Has BEIIMYUHBI q)aKTopa F u MacCy CHXKHUIraeMoro TOILUIMBA, MOXXHO pPacCHUTATb
KOJIMYECTBO o6pa3y10mnxc51 OKHCJIOB a30Ta.

1.2 Pac4yer ko1M4ecTBa 3arpsI3HAIOIIMX BEIECTB
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Pacuer 3arps3HAIOIMX BeLIECTB, 00pa3yloIuXcs MpH paboTe aBTOTPAHCHOPTA,
OCYIIECTBIISIETCS. HAa OCHOBE HH(OpPMAaMU O KOJIMYECTBE H3PACXOJOBAHHOTO TPaHCIOPTOM
TOIUIMBA U KOJINYECTBAX 00pa3yrOIIMUXCS IPU ITOM BPEIHBIX IPUMECEN:

Mi =M monn Gi !
riae M — KoJar4yecTBO 00pa3yroIKXcsl Ipy paboTe TPaHCHOPTa I-I'o 3arpsi3HSIOLICTO BEIIECTRA,
Gi — KOIMYECTBO 3arps3HSIONIETO BEIIECTBA |, 00pa3yrOMIErocst IPH CKUTAHHH SAUHHIBI MAcChl
TOIUIMBA TpaHcnopTa (T Ha 1 T TonauBa).

Jlanuple 00 00pa3oBaHMM 3arpsA3HSIONINX BELIECTB INPH pPadOTe aBTOTPAHCIIOPTA
IIPUBENIECHBI B Ta0nuLe 2.

Tabnuna 2
3arpsi3Hstolee Bup Tormsa
BEILIECTBO OeH3uH JIU3EIbHOE TOILUIMBO
JIByokuch yrieposa 3,250 3,100
Oxwuch yriepona 0,466 0,021
YreBoaopo/ibl 0,023 0,004
AHTHIPU CEPHON KUCIIOTHI 0,0019 0,0078
Caxa 0,001 0,005
CBuHen 0,0005 ---

3Has pacxo]l TOIUIMBA, HA OCHOBE JIaHHBIX TAOJIHIIBI 2, MOXKHO PACCUUTATh KOJTUYECTBO
3arps3HSAIONIMX BEIIECTB, MOCTYNAOIIUX IIPH 3TOM B aTMochepy.

1.3 PacueTr cyMMapHOro KoJM4ecTBA 3arpsi3HAIOIIMX BelleCTB

CyMMapHOE€ KOJMYECTBO 3arps3HSIONIMX BEIIECTB, OOpa3yIOIIUMXCS Ha JaHHOU
TEPPUTOPUU OT BCEX MCTOYHHMKOB 3arpsS3HEHUS, OCYIICCTBISCTCS Ui KaXIOTO 3arps3HUTEIS
OTACJIBHO, YYUTBIBAA €ro O6pa3OBaHI/Ie IIPpU C)KUT'aHUH BCEX BUAOB TOIIJIMBA:

1 2 3
M. =M +M°+M’+...+ M/
rae Mj — cyMMapHOe KOJIMYECTBO 3arps3HUTENS |, 00pa3yroLerocst Ha JaHHOH TepPUTOPUH TIPU
cxuranuu N (ot 1 10 N) BUAOB TomIMBA.

KoHnTpoJbHoe 3a1anune

1. OnpenenuTh KOJIMYECTBO OKHUCIOB a30Ta, 00pa3yIOLIUXCs MPHU CKUTAHUU OCHOBHBIX
BUJIOB TOIUIMBA 32 CYTKH M 3a roj. KonmdecTBo TomuBa (ThIC. T B CYyTKH) CieIylolIee:

Ma3yT 14
MPUPOHBIN ra3 13,5
OeH3uH 2,5
JIM3EIbHOE TOIIIUBO 2,5

2. Onpenenuts cymmapubie konmuectBa CO,;, CO, yrmeBomopomoB, SO,, caxu u
CBUHIIA TIPY C)KUTAHUU OCH3MHA U JIM3EIIEHOTO TOIUIMBA 32 CYTKH U 3a TOJI.

2. 3azpaznenue ammocgepvl mpancnopmom: Koauuecmeo KUciopood, pacxooyemoe npu
CHCUZAHUU MONAUEA, PACUEem 6eUYUH HAZPY3KU 3A2PA3HAIOUUX 6EULECINE OM CYMMbl

UCMOYHUKOB

2.1 Pacdyer cymMmMapHOro KOJMYECTBA KHCJIOPOAA, PACXOAYEMOE IPU CKUTAaHHHU BCEX
BUJIOB TOIUIMBA HA JAHHON TEPPUTOPHUH
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_aal 2 3 n
Mo, =Mg, +Mg +Mg +...+ Mg,

Cunraercs, YTO C)KUTaHUU OEH3MHA U U3€JIbHOI0 TOIUIMBA COOTHOIIEHUE Pacxo/1a KUCIOpoaa K
Macce TOIUIMBa paBHO 4 : 1.

2.2 TloxazarensiMM 3KOJOTMYECKOW Harpy3KM 3arps3HSIOIIMX BEIIECTB Ha JaHHOMU
TEPPUTOPUU ABIIAIOTCA MX YACIBHBIE KOJIMYECTBA, IPUXOIAIIMECS HA €AVHMILY ILIOIAAU U Ha
JylLlly HAaceJIeHUs B €JMHUIY BpEMEHH (Kak mpaBuiio 3a 1 ron):

cx :%
' S

3.H:%
' H

e Di° u Dif — sxonornueckue HArpy3KH 3arps3HSIOIIEIO BEIISCTBA | HA CAUHMILY IUIOIIATH U
JyIIy HaCEJICHUsI COOTBETCTBEHHO;

S — momane paccMaTpuBaEMON TEPPUTOPUH;

H — 9rciieHHOCTh HACeNIeHHUs, IPOXKHMBAIOIIETO HA JAHHON TCPPUTOPHH,

M; — cymmapHO€ KOJHMYECTBO 3arps3HHUTENS I, 0Opa3yroIIerocss Ha JaHHOW TEPPUTOPHUU IPH
cxuraau N (ot 1 10 N) BUIOB TOILIMBA.

2.3 AHaJIOTUYHO PACCUUTHIBACTCA yNENbHBIA pAacXo]] KHUCIOpOia Ha €AMHUILY TUIOIAIN
B €IMHUILY BPEMEHU IIPH C)KUTAHUU BCEX BUJIOB TOILIMBA:
02

OTa BEIUMYMHA XapaKTEpU3YeT CTENEHb aHTPOIIOTEHHOIO BO3ACHCTBUS TpaHCIOpTa Ha
OKPYXKAIOIYIO IPUPOJHYIO CPELY.

KonTpoJsbHoe 3ananne
1. OmpenenuTh cCymMMapHO€ KOJIMYECTBO KHCIIOPOJA, PAcXOAyeMOe 3a OAMH IO NMpHU
C’)KUTaHUM OE€H3MHA U JAU3CJIBHOI'O TOIIJINBA.

2. OnpenenuTh BEIUMYUHBI SKOJOTHYECKON HArpy3KH HA TEPPUTOPHUIO TOPOIA, €CIH €ro
mromiaab S=90 TeIC. Ta, a YUCIEHHOCTh HACEICHUS 5 MITH. Yell.

HNPAKTUYECKOE 3AHATUE Ne8
«Pacuet 00pa3oBaHUs OTXOJO0B)
MeTtoanyeckne yKazaHusl.

Pacuyer 006pa3oBaHus 0TX010B aBTOTPAHCIOPTHOT0 KOMILJIEKcA.

1. OTX011BI OTPAOOTAHHBIX AKKYMYIATOPOB (0€3 pa3bopku aKKyMYJISITOPOB).

OTxoabl 0TpabOTaHHBIX AKKYMYJISITOPOB MPEICTABISIOT COOOM CBUHEILICOAEPKALIUH JIOM
U DJICKTPOJIUT.

KonmuecTBo CBUHEIICOAEPIKAILETO JJOMa ONPEIEIIOT 1Mo hopmyie:
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Z
3

M, = I I , Kr/roz 1)

omx
ia L
rae | - THI aKKyMyJnsTopa;
N - KOTUYECTBO TUIIOB AKKYMYJITOPOB;
N - uncio akKyMynaTopos i-ro Tumna, es.;
ti - cpeanuit cpok ciyk0b1 aKKyMyJIsITOpa i-ro THIa, JIeT, t =3 ro/a;

M - mMacca akKymyJssTopa i-ro TUIa, K.

B nepecuete Ha cBUHEL 10 HOPMATUBY 3aueTa npu caade joma (80%):

)

Mcs = 0,8 * MoTtx , Kr/Tox,

2. KonmdecTBO OTpabOTaHHOTO SIEKTPOIUTA (CEPHOM KHUCIOTBI) OIMPEACISIOT TIO
bopmye:
n
M :E Ni qi
, Kr/Toj 3)

omx
i=1 ti

rae I- THI aKKyMyJIaTopa;
N - KOTUYECTBO TUIIOB AaKKYMYJIITOPOB;
N - uncio akkymynaTopos i-ro Tumna, es.;
ti - cpennuit cpok ciyk0bl akKyMyJIsTOpa i-ro THIa, JIeT, t =3 ro/a;
(i — KOJMYECTBO 3JIEKTPOJIUTA B COCTABE AKKYMYJIATOpA 1-I'0 THIA, KT.

3. OTpaboTaHHBIE MOTOPHBIC MaCIIa.
B cBsi3u ¢ oTcyrcTBHEM METOAMK pacueTa OTXOJOB OTpPaOOTaHHBIX Maced pacyer

IPOM3BOIUTCS 10 YCPEAHEHHOMY HOPMATUBY 00pa30BaHMs OTXOJ0B Macell.

MOTXZC]°N'ﬂ'V'p'103,Kr/r0)1 4)

re q - yAelbHbIH HOpMAaTUB 00Opa30BaHMs OTXOJI0OB Macell, KI Ha | cMeHy maciia B CpeJJHEM Ha
eauHuIy aBToTpaHcnopra (35% ot o0bemMa 3aJIUBKH);

N - KOJIMYEeCTBO CPECTB aBTOTPAHCIOPTA, €11.;

N - KOJIMYECTBO CMEH MacJa B rof,

V- 00beM cuCTeMBI TPAHCMHUCCHH, I,

p — IIOTHOCTH Macna — 0,91kr/m.

4. OtpaboTaHHbIE aBTOMOOUIIEHBIC IITHBI
ABTOMOOWJIbHBIC IIUHBI BBITYCKAIOTCS JBYX THIIOB: C METAUITMYCCKHM KOPJOM H C

TKaHCBBIM KOPAOM. Koauuecro O6pa3yIOIJ_[I/IX 0Tpa6OTaHHBIX [OWH OMMPEACIIAIOT 110 (I)OpMy.TICI

n Li
Nomx = Z ni ) k ) L , e)1./r021 (5)
i=1 H

rae N - KOTU4ecTBO MapOK aBTOMOOHJICH;
Ni - 91CI0 aBTOMOOWIIEH 1-MapKH, e1,;
K - KonmryecTBO KOJIeC aBTOMOOMIIS i-MapKH, €]1.;
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Li pakTryeckuii mpoder aBTOMOOUIIS TaHHON MapKH B TEUCHUU T0/1a,
TBIC.KM/TOJI;
LH- rapanTuiinplii IpoOer MMHBI JAHHOTO THUIIA, THIC.KM.

Maccy oTpabOTaHHBIX IIMH OMPEACIIAIOT 10 hopMyJie:
Motx = m * NoTX , KI/TO/, (6)
A€ m — Macca IIMHbI JaHHOI'O TUIIa, KI'.

5. Orxonmpl pacTBOpUTENS IpPU IPOMBIBKE JeTajlied (B TOM YHCIE 3arpsA3HEHHOE
JIU3TOILIIUBO)

Maccy 0TX0/I0B pacTBOPHTEIIS IIPU MIPOMBIBKE JE€TAJICH ONPEIEISIIOT o (hopMyIie:

Motx = Ven ¢ p » w/100 ,1/rox (7)

rae V- o0beM BaHHBI MPU ITPOMBIBKE JCTaNICH, M3;
|- IPOLIEHT 3aIl0JIHEHUS BAHHBI PACTBOPUTENEM, Y0;
N - KOJIMYECTBO CMEH PaCTBOPUTEIIS B IO,
- IUIOTHOCTH PacTBOPHTEIS, T/M3.

6. 3amacieHHast IPOTUPOYHAS BETOIIb.
KonmuecTBo 3amMacieHHOM BETOIIN OMPEACIISIOT 1o popmyie;
Motx = Myn * K, kr/rog, (8)
rae Myn - yAenbHbII HOpMaTUB BETOIM Ha pabOTaIoIIEro, B cpeAHeM 1 Kr/rox;
K - xonmmuaecTBO pa6OTaIOHII/IX OCHOBHBIX U BCIIOMOTI'aTCIIbHBIX ITPOU3BOJACTB.

3amanue: onpenenuTh HOPMaTUB 00pa30BaHMS OTXO0B TPAHCIOPTHOTO LIeXa.

Ha 6anance cnemyromme aBromobunu: nerkoBeie — BA3 — 2109 (1 mit.), rpy3oBbie —
KamA3-5410 (5 mwr.), 3WJI-157 13 mr.), TA3 — 52 (5 mrt.). KomudectBo cnecapeii — 6
pabotaukoB.ITpoGer aBTomoOust — 100 000 km.

Pacder BBIOTHUTD IS CIIEAYIOMUX OTXOJIOB!

1) akKyMyJATOpBI CBUHIIOBbIE OTpab0OTaHHBIE(CPOK CIy*)ObI-3,5 rona),

2) KucoTa cepHasi oTpaboTaHHas,

3) NOKPBILIKK U KaMepbl aBTOMOOUIIbHBIE TIOHOIIEHHBIE,

4) macio MalmuHHOE 0TpaboTaHHoe (4 cMEHbI Macia B roju),

5) BeToIIb NPOTUPOYHAS 3aMaCICHHAs,

6) OTXOZbI PacTBOPUTENS NPH MpOMbIBKe neraneid. O6bem BanHbl — (,2 M. [Tpouent
3arIONHEHNA—65.5 CMeH pacTBOpHTENs 3a rof. ILmoTHOCTS pacTBopuTess — 800 kr/m’,

XapaktepucTuku apromoouieil npusenens! B [Ipunoxxenun (TaGmuuer 113, 14, 115)

IMMPAKTUYECKOE 3AHSTHUE Ne9
«Iromornueckas 6e301macHoCcTs B POy
MeTozmquKne ylcasamm.

Bunsl skonornyeckoit OezomacHoctu. Llenn u 3amaum 5K0IOrMYecKkoil Ge30MacHOCTH.
[TpuponooxpaHHOEe 3aKOHOJATENBLCTBO KaK OCHOBA AKOJIOTMUYECKOM MOJUTHKHU. DKOJOTHYecKas
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0e30MacHOCTh HA HAIMOHAILHOM ypOBHE. PermoHandbHBIC AaCMEKTHl  AKOJIOTHYECKOM
0e30MacHOCTH Ha MpUMepe mpeanpusTuii MypmaHCcKoi 00J1acTy.

[eab NpakTU4ecKOro 3aHATHS: 33aKPENUTh TEOPETUUYECKHME 3HAHUS U HAaBBIKU
CaMOCTOSITEJIbHOW PabOThI, TOJIYYEHHBIE B IpoIecCe OOyUeHHUs MO TeMe 2: «IKoJorndecKast
0e30macHOCTb»:

- YMETh ONpEAeNAT OCOOCHHOCTH 3aJad AKOJOTHYECKON Oe30MacHOCTH Ha pa3HbBIX
YPOBHSIX

- 3HaTh OCHOBHBIE (Qe/JepalibHbIC 3aKOHBI, 3aKOHOJATEIIbHBIC aKThl M HOPMATHUBHBIC
JOKYMEHTBI, PETIaMEHTHPYIOIIHE IeATEIBHOCTh B cdepe oOecrmeueHus dSKOJIOTHYECKOM
0e3011acCHOCTH

Bonpockl 1 MaTepuaJ st 00Cy:KIeHHs :
1. Yro Takoe «3Koornueckas 0e3onacHoCTh»? KakoBel ee neiu 1 3agauun’?
2. Kakue cyImiecTByIOT BUIbI M YPOBHH 3KOJIOTHYECKON 6€30macHOCTH?
3. Kax obecrieunBaetcst 3koornyeckast 0e30mnacHOCTh Ha HAIOHAIBHOM YPOBHE?
4. Kakue cymiecTByloT 3akoHbI PD, HarpaBiieHHbIE Ha 00ECTICYeHHE SKOIOTMYECKOi Oe30macHoCTr?
5. Kak Moxxer ObITh 0OecTieueHa IKOJIOrHIecKast 0e30MacHOCTh Ha mpor3BozcTBe? [IpuBeuTe mpumepsl ¢
UCTIOJIb30BaHUEM TIPEATIPHUSATHIN MypMaHCKOH 00JIacTH.

IMNPAKTHYECKOE 3AHATHUE Nel0
«IKO3alINTHAS TEXHAKA)
MeTonnqecm/le ymnaﬂml.

CemuHap npoBoautcs B popme "kpyriioro crosia”. CTyIeHThl BMECTE ¢ MPEIo/IaBaresieM 00CyKIar0T
CJIEJIYIOIINE BOTIPOCHI:

MeTopI OYHCTKH ra3000pa3HbIX BEIOPOCOB MPEATIPUATHHA.
Metoasl OUMCTKHU BOJ OT 3arpsi3HEHMI.

Mertobl 1 anmaparbl 00eCIbIIIMBAHUS T'a30B.

Mertonas! peKyIbTUBALMHA HAPYIIEHHBIX U 3aIPA3HEHHBIX MTOYB.
Mertobl nepepaboOTKH OTX0/10B TPOU3BOCTBA.

MerTto1bl TepepabOTKH OTXOA0B MOTPEOJICHUS.
HopmupoBanue kadecTBa OKpYKaroIEenH Cpeabl.

NookrwbhE

32



ITPUIOXEHUE

Ta6muma I11 — Ipenensro-nonycrumbie konnentpanuu (ITK)
33Fp$I3HSIIOH_II/IX BCIICCTB B BO3HYX€ HACCJICHHBIX MCCT

NJIK, mr/m°
BemectBo Maxkcumanbia | Cpenne- Kunacc
sl pa3oBasi CYTOYHAsi | OMACHOCTH
A30Ta TMOKCHUT 0,085 0,04 2
A3oTa oxcHg 0,4 0,06 3
AMMHak 0,2 0,04 4
AneToH 0,35 0,35 4
bens(a)mupen (3,4-6eH3mHpeH) - 0,1mKr/ 1
100 m°
Bensoxn 1,5 0,1 2
Bbpom - 0,04 2
Bpombenzon - 0,03 2
B3BeleHHbIe BelecTBa 0,5 0,15 3
I'excan 60 - 4
0,0-Tumetmi-S-(1,2-6uckapO3ITOKCHITII) 0,015 - 2
mutrodocdart (kapoodoc)
0,0-IumeTwn-(1-ruapokcu-2,2,2-TpUXJIOPITHII ) 0,04 0,02 2
dbocdonar (xaopodoc)
Judropxmopmeran (Gppeon-22) 100 10 4
Juxnopnudpropmeran (ppeon-12) 100 10 4
Juxnopdropmeran (ppeon-21) 100 10 4
JluxnopaTtan 3 1 2
JusTrnamMus 0,05 0,05 4
JlupTrnoBeId dbup 1 0,6 4
Kampoakram (mapsl, a3po3011b) 0,06 0,06 3
Kucnora azotnas no monexyne HNOj3 0,4 0,15 2
Kucnora cepnas o popmyne HSO, 0,3 0,1 2
Kucnora ykcycnas 0,2 0,06 3
MpbIibsiK, HEOpPraHWYeCKHUe CoequHeHusS (B - 0,003 2
MepECUYETe Ha MBIIIBSIK)
Hadranun 0,003 0,003 4
Huxens pactBopumble comu (B mepecdyere Ha 0,002 0,002 1
HUKEJIb)
Hutpobenson 0,008 0,008 2
O30H 0,16 0,03 1
[Mernuunnua 0,05 0,0025 3
Caxa 0,15 0,05 3
CBuHell u €ero COEIMHEHMUS, KpoMe - 0,0003 1
TETPadTUICBHHIIA (B TIepecyeTe Ha CBUHEI)
CepoBoaopon 0,008 - 2
Cepoyriepon 0,03 0,005 2
Cepbl 1HOKCH]L 0,5 0,05 3
CHHTETHYECKHE MOIONIME CpPeICTBA  THIA 0,04 0,01 2

* HenuddepeHnupoBaHHas 10 COCTaBy IbLIb (adPO307b), COep KalIascs B BO3AyXe HaceleHHbIX myHKToB. ITJIK
B3BEIICHHBIX BEIIECTB HE PACHPOCTPAHAIOTCS HA ad’pO30JM OPraHMYECKUX M HEOPraHMYECKUX COETMHEHHH
(MerayuloB, WX coJeH, IUIacTMacc; OWOJOTMYECKHX, JIEKapCTBEHHBIX MpernaparoB M Jp.), U KOTOPBIX
yCTaHaBIMBalOTCs cooTBeTcTBYIomMe T1JIK.
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"Kpucramn" Ha ocHOBe alKuiCyiab(dara HATpUS
(mo ankmicynbhaTy HaTpHsl)

Ckunuaap 2 1 4
CrnupT METUIOBBIN 1 0,5 3
CrnmpT STUIOBBIN 5 5 4
Tonyon 0,6 0,6 3
Yriepona okcua 5 3 4
Yrieposa 4eThIpeXXJIOPUCTHIN 4 0,7 2
denon 0,01 0,003 2
dopMabaerua 0,035 0,003 2
dTopucThie coeMHEeHUS (B Tiepecdere Ha GTop):

razoo0pasHbie COCTMHCHUS (¢TopucThrit 0,02 0,005 2
BOJOPO/I, TETPaPTOPHUI KPEMHUS);

XOPOIIIO pacTBOpPUMBIC HEOPTraHWYECKHE 0,03 0,01 2
¢bTopunsl (propua HaTpusi, reKcadTOPCHIUKAT

HaTpus)

IUIOXO PAacTBOPHMEBIE HEOpraHWYeCKHe (HTOPUIBI 0,2 0,03 2
(bTropun  amomMuHUsA,  QTOPUI  KaJIbIHS,

rekca)ToparOMUHAT HATPHS)

Dypdypon 0,05 0,05 3
X7op 0,1 0,03 2
[ukmorexkcan 1,4 1,4 4
DTUIT XJIOPUCTBIN --- 0,2 4
OTunanerar 0,1 0,1 4
OTHI0EH301 0,02 0,02 3
OTHieH 3 3 3

DddexTom cymmanuu ob61aaaroT:
— aMMHaK ¥ popMalIbIeTuI;
— aMMHaK ¥ CepOBOJIOPOT;

— aMMHaK, cepoBOJOPOa U (HOpMabAETU I,

— aleToH u QeHo;

— a’po301u OKcHaa BaHaaus (5) U AUOKCU]T CEePHI;

— 0eH301 1 aleTo(eHOH;

— 030H, JUOKCH] a30Ta U (popMalbaeru/;
—  CcepoBOJIOPOJ M (hopMaibIeru;

— JIMOKCHJ cepbl U (heHouT;

— JHUOKCH[ CEPBI U OKCH]JI YyTJICpOoaa, (1)GHOJ'I H IBLIJIb KOHBCPTOPHOT'O IMPOU3BOICTBA,

— JUOKCH[ CEPBI U TPUOKCHU/[ CEPBI, aMMHAK U OKCHUABI a30Ta,

— JTMOKCHUJ cepbl U (PTOPOBOJIOPOI;

— CHJIbHBIE MUHEPAJIbHBIE KUCTOTHI (CEpHasi, COISTHAS U a30THAs);

— yria€poaa OKCHI ¥ IblIJIb HEMCHTHOI'O IIPOMU3BOACTBA,

— YKCYCHa#d KHUCJIOTa U YKCYCHBIﬁ AHTHUAPHUI;

— (enoxn u aneroheHoH;

—  Qypbypoi1, METUIIOBBIN M ATUIIOBBIN CIIMPTHI;

— IHUKJIOreKcaH M O€H30II;
—  JTWIEH, MPOIWICH, OyTHUJICH ¥ aMUJICH.
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Tabnuua I12 — IlpenenbHO-IOMYCTUMbIE KOHIICHTPALUU HEKOTOPBIX BPEIHBIX
BemecTB (B Mr/am3) B BOJIe BOJHBIX 0OBEKTOB

Boaubie 00LeKThI
X035liCTBEHHO-IIUTHLEBOI'0

Boanbie 00LeKThI

PB100X0351/iCTBEHHOT 0
HaunmenoBanmue H KYJILTYPHO-ObITOBOrO Ha3HAYEHUS
UHTpeauenTa Ha3HAYEHHUS
Kaacc Kunacc
JIIB* K omacu | JINB NIK onacH
0CTH OCTH
AmMmMmuak (1o a3ory) Camn. 2,0 3 Toxkc. 0,05 4
AneToH Can. 2,2 3 Toxke. 0,05 3
Benzoxn CaH-TOKC. 0,5 2 Toxc. 0,5 4
Bpom CaH-TOKC. 0,2 2 — — —
Huxnopaudennnrpu |  CaH-TOKC. 0,1 2 Toxkc. OtcyTcTB 1
xynopatad (JIJT) ue
(0,00001)
Juxnopdenon Opr. 0,002 4 Toxc 0,0001 1
Keneso Opr. 0,3 3 Toxc 0,1 4
KoOanst CaH.-TokKc. 0,1 2 Toxkc 0,01 3
Kepocun Opr. 0,01 4 — - -
TEXHUYECKUI
Kap6omoun CaH.-TOKC. 1 4 Opr. 1 4
MEIIBSIK CaH.-Tokc. 0,05 2 Toxec. 0,05 3
Mens Opr. 1,0 3 Toxec. 0,001 3
Meranoi CaH.-TOKC. 3,0 2 Can.- 0,1 4
TOKC.
HuTtpats! (110 a30Ty) Can. 45,0 3 Can.- 40
TOKC.
Hadramna CaH.-TOKC. 0,01 4 Toxke. 0,004 3
Hedts Opr. 0,1 4 Pr16x03. 0,05 3
MHOTOCEPHHUCTAs
Hedtps npounas Opr. 0,3 4 Pr16x03. 0,05 3
Huxkens CaH.-Tokc. 0,1 3 Toxec. 0,01 3
[Mupuana CaH.-TOKC. 0,2 2 Toxke. 0,01 3
[TponumnoBslii cCIUpPT Opr. 0,25 4 — — —
Pryth Can. 0,0005 1 Tokc. OtcyrcTB 1
ue
(0,00001)
CBuHen Can. 0,03 2 Toxec. 0,006 2
denon Opr. 0,001 4 Pr10x03. 0,001 3
dopmanbpaerua Can. 0,05 2 Can.- 0,01 3
TOKC.
drop (F) CaH.-TOKC. 1,5 2 Tokc. 0,05 3
XJI0p aKTUBHBIN Can. OtcyrcTB 3 Toxkc. OtcyrcTB 1
ue ue
(0,00001)
Xopodopm CaH.-TOKC. 0,06 2 — — —
Xpom (Cr3+) Opr. 0,5 3 Toxke. 0,07 3

* JITIB — IMMHUTHPYFOLLHMIA [IOKA3aTEb BPEIHOCTH, OTPAKAIOLIMI IIPHOPHTETHOCTL TPEOOBAHMI K KAYECTBY BOJIbL.
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Huanu s Can.-ToKC. 0,1 2 Toxc. 0,05 3
uHk Can. 1,0 2 3 Tokc. 0,01 3
"Omcymcmesue” — HEIOIMYCTHM COPOC TAHHOTO COCUHEHHS B BOJHBIC OOBEKTHI.

"Pbi6x03." — PBHIOOXO3SIMICTBEHHBI — M3MEHEHHE TOBAPHBIX KAayeCTB IMPOMBICIOBBIX BOJHBIX
OpPraHU3MOB: TOSIBJICHUE HEMPUITHBIX U MOCTOPOHHUX MTPUBKYCOB U 3aM1aXOB.

"Tokc." — TOKCUMKOJIOTMYECKUM — MPSMOE TOKCHYECKOE BO3JICHCTBHE BEIIECTB HA OpPraHU3MBbI
(BOJIHBIE OpraHU3MBbI).

"Can." — CaHWTapHBIH — HApPYIICHUE OJKOJOTHYCCKUX YCIOBUU: HM3MEHEHHE TPOPHOCTH

BOJIOEMOB, THIAPOXMMHYECKUX TIOKa3aTellel: Kuciopona, aszor, ¢ocdop, pH; Hapymenue

camoounteHus Bojsl: BIIKs, unciennocTs canpoduTHONH MUKPOGDIOPHI.

"Can.-mokc." — CAaHUTAPHO-TOKCUKOJIOTHYECKHUM — IEHICTBUE BEIIECTBA HAa BOAHBIE OPraHU3MBbI U

CaHHMTapHBIC MTOKA3aTeIH BOJIOEMA.
"Ope." — opra"ojienTH4ecKuii — 00pa30BaHKE IUICHOK U MIEHbI Ha TOBEPXHOCTU BO/IbI, ITOSIBIICHUE

IMIOCTOPOHHUX ITPUBKYCOB M 3aI1aXOB B BOJIC.

Knaccol onacrocmu:

1 — upe3BBIYAliHO OIACHBIN,

2 — BBICOKO OITaCHBIM,
3 — OIacHLIN,
4 — yMEpEHHO OIaCHBIMH.
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Tabmuna [13 — I[1JIK HeKOTOPBIX XUMHUYECKUX BEUIECTB B MIOYBE, MI/KT

Benuuuna [1/IK ¢ yuerom
BemectBo (pona st 1048 101 [Ipumedanue
KYJbTYpPbI, 9yBCTBUTEIILHBIC
K IIECTHLHIaM
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 OOuiecaHuTapHbIN
Bananwmii + mapranert 100+1000
W3onponunben3on 0,5
KoOansT 5 OO61iecaHnuTapHBIN
KommiekcHble
TpaHyJINPOBAHHBIE 120
ynobpenust (KI'Y) cocrasa
N:P:K=64.0:15
KomruiekcHrie KHUIKHE
ynoopenust (KXKY) cocrapa 80
N:P:K=10:34:0
JIunypon 1
Mens 3 OO61ecaHuTapHbBIN
Mruimnsak 2 TpaHCI0KaLIMOHHBIN
HutpaTsr 130
Otxonpl  QuioTanmu  yris
(ODY) 3000
PryTh 2,1 OO01ecaHNTapHBIMA
CauHen 6 OOb11ecaHUTapHBIN
CBuHel + pTyTh 20,0+1,0
Dopmanbaeruyg 7
XopuJ Kanus 560
HMomuxsopbuennet 0,06 OOmiecaHuTapHbBII
(cymMMapHO)
IMecTHUABI:
- FeKCaxJIOpaH 0,1
- JAT u ero meTabONMUTHI 0.1 3anpereHo B ¢/x
(cymmapHOE KOJIMYECTBO)
- xsmopodoc 0,5
- kKap6odoc 0,5
- TOJTUXJIOpKaMQeH 0,5
- IOJIUXJIOPIIMHEH 0,5
- IPOMETPHH 0,5
- XJIOpaMIl 0,05
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Tabnuua 14 — Mapku akkyMyJsITOpOB

Macca Macca Macca IInoTHOCTH
Tun Mapka AKKyMYJIATOP | aKKyMYJISATOp | OTpaOOTaHHOT | OTpaboOTaHHOT
AKKYMYJISITOP | aKKyMYJSATOP a 0e3 ac 0 0
a a DJIEKTPOJIUTA, | DBJEKTPOJIUTO | BJIEKTPOJIUTA, | BJIEKTPOJIUTA,
KT M, KT KT Kr/;IM3
KucinorHsiit 6CT-55 17,4 21,0 3,6 1,2
Kucnornsri 6CT-60 19,2 24,7 55 1,2
KucinorHsiit 6CT-75 23,8 30,5 6,7 1,2
Kucnornsri 6CT-90 27,6 35,0 7,4 1,2
KucinorHsiit 6CT-132 41,0 51,0 10,0 1,2
KuciorHsiit 6CT-190 56,1 70,6 14,5 1,2
Iemounoii TH2K-400 - 19,5 24,0 45 14
V2
Ienounoii TH2K-450 - 18,0 24,0 6,0 14
V2
[lenounoi TH2K-500 - 15,6 21,6 50 14
V2
[lemouHoM TH>K-350 - 16,3 22,6 6,3 1.4
V2
[lenounoi TH2K-600 - 23,0 30,0 7,0 14
V2
[lenounoi THK-350 — 21,0 27,0 6,0 14
T5
Ilenounoi THK-550-T3 35,0 45,0 10,0 1,4
Ta6nuua I15 — Mapku muH
Mapka mran | Macca minomen- | Macca ka- | [apantuposan-
HO MOKPEIIKH, MEPEL, KI' HLlil npoder, KM
KI'
1 2 E) 4
165/70 R13 6,500 0,500 40000
175/T0 R13 6,600 0,500 45000
185/75 R16 9.000 0.500 40000
20570 R 14 7.500 0.500 45000
7.50-20{220-508) 27.200 0.500 20000
B.25-20(240-508)VEKS5A 36.000 0.500 G500
B40-15(215-3800Y 17.000 0.500 33000
1 2 E) 4
9.00-20({260-508) ¥ 42.100 0.750 45000
12.00-20{320-508)¥ M-286 65.000 0.750 35000
12.00-18{320-457) 51.600 0.750 35000
I ILOOR-20(260-508P)¥B-195A r 50.400 0.750 30000
10.00R-20(260-508P)THA- 42100 0.875 TO000
[85M
12.00-204320-50) 1A 150 65.000 0.750 45000
12.00-200320-508)I111 65000 0.750 45000
TLOOR-20(300-508P),AM206 59.400 0.750 30000
I 1E5/EO RIS r 8.900 0.500 40000
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Tabmuna [1 6 — Mapku 1 MoielT aBTOMOOHMIICH

Tun O6beMm Konuuec | Mapka Komnu- Mapka muH
aBTOMO6I/IJ'DI CHUCTCMBbI TBO AKKYMYJIA- YCCTBO
TPAaHCMHCCHUU | aKKyMy- | TOpa KoJIec,
, 1 JSITOPOB IT.
BA3-2109 i3 l 6CT-55A 4 165/T0 R13
BA3-2121 4,51 l 6CT-55A 4 185/75 R16
FA3-37-04 3,00 1 BCT-06A 4 205/T0R14
FA3-52-03 6,50 1 6CT-T5TM b 7.50-20(220-508)
3HII-131 21,65 1 6CT-90M b 12.00-20{320-
508)YM-286
3HIT-157 23,60 1 6CT-90M b 12.00-20{320-
S08)YM-286
KamA3-5320 20,20 2 6CT-190TM 10 9.00-20(260-
5083y
KamA3-5410 20,20 2 6CT-190TM 10 9.00-20{260-
508)Y
MA3-5432 24,00 2 6CT-1320M b 11.00R-20{260-
S508P)YB-195A
MMA3-672 20,90 l GCT-105 6 8.25-200240-
SO8)YEKS5SA
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3. prr[l'[OBbIe W MHAMBUAYAJbHBIC KOHCYJ/IbTalluU

CnoBo «KOHCyJIbTalUs» JIATUHCKOTO IPOUCXOXKIACHMS, O3HAYaeT «COBELIAHHEY,
«00CyXKICHUEY.

KoHcynpTanuu npoBoIuTCs B CAEAYIOMUX CIydasx:

- Korja HeoOXoIuMO MOAPOOHO PACCMOTPETh MPAKTHUECKHUE BOMPOCHL, KOTOpBIE OBLIN
HEJ0CTATOYHO OCBEILEHBI UJIM COBCEM HE OCBELLEHBI B ITPOLIECCE JIEKIINH;

- C LEJbI0 OKa3aHHWs KOHCYJIbTATUBHOW MOMOIIM MPU TMOJATOTOBKE K MPOMEKYTOUHOM
aTTeCTAllUU, YYaCTHIO B KOH(EPEHIINH U JIp.);

- eciu oOywaroniemycsi TpeOyeTcsi MOMOUIb B PEHIEHHH CIHOPHBIX WM MPOOIEMHBIX
BOIIPOCOB BO3HMKAIOUIUX IIPU OCBOCHUH JUCLUILIINHBI.

Wns Ha KOHCynbTaIMIO, HEOOXOIUMO XOPOIIO MPOJYyMaTh BOIPOCHI, KOTOPbIE TPEOYIOT
pa3bsicHeHus. B uacTHOCTH, €ciii 3aTpyJHEHHE BO3HHMKJIO IPU HU3YYEHUH TEOPETUYECKOTO
MaTepuaia, TO KOHKPETHO YKa)XUTE, YTO BaM HEIMOHSITHO, HA KaKOW M3 MYHKTOB OOOOIIEHHBIX
IUIAHOB BbI HE CMOIJIM CAMOCTOSITEIbHO OTBETUTb.

Ecnu xe 3arpyaHeHHE CBsI3aHO C pEUICHHEM 3alayd Wi OGOpMIIEHHEM OT4YeTa O
nabopaTopHOil paboTe, TO HA30BUTE STAall PEIICHUs, Yepe3 KOTOPbIM HE MOIVIM MEpellarHyTh,
win TpeOoBaHUE, KOTOPOE HE MOKETE BBIIOIHUTb.

4. Meroanveckue peKOMeHIAIUH 110 OPTraHU3aAIMH CAMOCTOSATEIbHOH PadoThI

VYcnemHoe OcBOoeHHE — KOMIETeHIMH, (opmupyeMbix  y4eOHON  AMCHIMITTUHOM,
npejoiaracT ONTUMAIBHOE UCIIOJIb30BAHNE BPEMEHH ISl CAMOCTOSITEIbHON pabOTHI.

CaMocTosiTenbHast paboTa 00y4arolerocs - IesATeNbHOCTh, KOTOPYIO OH BBIMIONHSET 0€3
HEINOCPEJICTBEHHOI'O y4YacTHsl MPEnoJiaBaTeisi, HO M0 €ro 3a/JaHuio, MOJ €ro pyKOBOJCTBOM U
HabmoienueM. OOyuaromuiics, 00IaJaoNil HABBIKAMU CAMOCTOSITEILHON Pa0OThI, aKTUBHEE U
r1y0ke ycBauBaeT y4eOHbI MaTepuall, OKa3bIBaeTCsl Jy4lle MOArOTOBIEHHBIM K TBOPUYECKOMY
TPYAY, K CaMOOOPa30BaHUIO U IPOJOHKEHHUIO O0YUECHHUS.

CamocrosiTenbHast paboTa MOXKET ObITh ayAUTOPHON U BHEAyAUTOPHOU. ['paHUIBI MEeXAY
TUMHU BUIaMU pabOT OTHOCHUTEJbHBI, & CAMU BUJIbI CAMOCTOSTENbHOM paboThI epeceKkaroTcs.

AynuTopHas caMocTosTeIbHasg padoTa OCYIIECTBIISIETCS] BO BpeMsI TIPOBEACHUST YIEOHBIX
3aHATUH 110 TUCUMIUIMHE (MOYJII0) TI0 3a/laHUIO Mpenoaasarens. Bkimtovaer B cedst:

- BBIIIOJIHEHUE CAMOCTOATEIbHBIX padoT, ydacTHe B TECTUPOBAHUM;

- BBITMOJIHEHUE KOHTPOJIbHBIX, IPAKTUYECKUX U Ja00PaTOPHBIX padoT;

- pelieHue 3a7ady M YIOPaKHEHUIl, cOCTaBlieHHME rpapuueckux H300pakeHui (cxem,
Juarpamm, TaOJuIl U T.11.);

- paboTy CO CIIPaBOYHOM, METOUYECKOM, CTICITHATIBHOM JTUTEPATYPOIA;

- oopMIIEHHE OTYETa O BHINOJIHEHHBIX padoTax;

- IOATOTOBKA K IUCKYCCHUH, BBIITOJIHEHUS 3aJJaHUI B IEJIOBOM UTpe U T.J.

BHeaynuropHas caMmocrosiTenbHas paborta (B Oubamoreke, B naboparopun MITY, B
JIOMAITHUX YCJIOBUSIX, B CIIEIUATBHBIX MMOMEUIEHUSAX JJI CaMOCTOsITeNIbHOU padoTel B MI'TY u
T.J1.) SBJISIETCS TEKYyILIEH 00s3aTeIbHON paboTON Hall ydyeOHBIM MaTepHalioM (B COOTBETCTBHHU C
pabouell mporpaMMoii), KoTopas HE MpeanojiaraeéT HEMOCPEACTBEHHOIO U HENpPEepbIBHOTO
PYKOBOJCTBA CO CTOPOHBI IIPENOJaBaTENs.

BueaynuropHas camocrosiTesibHas paboTa 1Mo AUCUUILIMHE MOXKET BKIIIOYATh B ce0s:

- TMOJrOTOBKY K AayAMTOPHBIM 3aHATHAM (JIEKUIUSAM, MPAKTUYECKHUM 3aHATHSIM,
1ab0paTOpHBIM paboTaM U JIp.) U BINOJIHEHHE HEOOXOUMBIX JOMAIIHUX 33JaHUMH;

- paboTy HaA OTAEIbHBIMH TEMaMH JUCHUIUIMHBI (MOAYNS), BBIHECEHHBIMHM Ha
CaMOCTOSITENIbHOE U3yYEHUE B COOTBETCTBUHU € paboueli mporpaMmoii;

- IpopaboTKy Marepuaia U3 IMepeyHs OCHOBHOW M JIOTIOJHUTENBHOW JUTEpaTyphl IO
JTUCIUIINHE, 10 KOHCTIEKTaM JIEKIINH;

- HamucaHue pedepaToB, JOKIAAOB, 3CCE, OTYETOB, MOJArOTOBKA MYJIbTUMEIUNHHBIX
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IpEe3eHTAINH, COCTaBICHHE TIIoccapus U JIp.;

- Jpyrue BUIbI CAMOCTOSTEIbHON PaOOTHI.

Conepxanue  CaMOCTOSITETIBHOM  paboThl  ompenensercss pabodeil  mporpaMMoit
JTUCIHUIUIMHBL. 3aJaHusl Al CaMOCTOATENbHOW pabOThl MMEIOT YEeTKHE KaJeHAapHbIE CPOKHU
BBITTOJIHEHHUSL.

Boimonnenue m000ro BuAa CaMOCTOATEIbHOW pabOThl MpEArnoyiaraeT MpPOX0XKICHUE
00y4aromuMcs CIEIYIOINX 3TAIOB!

1. OnpeneneHue eI caMOCTOSTEILHON pabOTHI.

2. Konkperu3zamus no3HaBaTeiabHOH (TPOOIEMHON HINIPAKTHIECKOM) 3a0a4H.

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

4. BeiOop amekBaTHOTO crioco0a JCHCTBUH, BEAYIEro KpeuIeHUIo 3a1aun (BIOOp myTei
Y CPEJICTB JIJISl €€ PEIICHUS).

5. [InanupoBanue (CaMOCTOSITENBHO WM C IMOMOIIBIONPENOJABATENS) CAMOCTOSTEIbHOMN
paboThI IO PEHICHUIO 3a/1a4H.

6. Peanuzanus nporpamMmbl BBIIOJIHEHHS] CAMOCTOSATEIHLHON PaOOTHI.

7. CaMOKOHTPOJIb BBITIOJIHEHUSI CaMOCTOSITENIbHOW pabOThl, OLIEHUBAHHE IOy4YECHHBIX
pE3yNIbTaTOB.

8. Pednexcust cobcTBeHHOH y4eOHON AEATEIBHOCTH.

Paborta c Hay4HOli U Y4eOHOIi JuTepaTypoi

PaGora ¢ yueOHOW W Hay4yHOW JUTEpaTypoil  sBISETCA TJIaBHOH  (opMoit
CaMOCTOSITEIILHON paboThl M HE0OXO0MMa MPH MOATOTOBKE K YCTHOMY OIIPOCY Ha CEMHUHAPCKUX
3aHATUAX, K KOHTPOJIBHBIM paboTaM, TECTUPOBAHUIO, 3a4ETY.

B nporecce paboTel ¢ yueOHOM U HAyYHOU JIUTEPATYPOH CTYIEHT MOXKET:

-JiefaTh 3alKCcy MO X0y YTEHHs B BUJE MPOCTOTrO WM Pa3BEPHYTOro IjiaHa (CO3/1aBaTh
MepevYeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBIIATh TE3UCHI (LIUTUPOBAHME HamMOOJee BaKHBIX MECT CTaTbU WM MOHOTpaduu,
KOPOTKO€ M3JI0’)KEHNE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTAINH (KpaTKoe 0000IIeHe OCHOBHBIX BOMPOCOB PabOThI);

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

Bri0paB HYXKHBII HICTOYHHK, CIIeAYeT HAUTH MHTEPECYIOLINI pa3/iel Mo OTJIaBICHUIO UITU
anpaBUTHOMYYKa3aTelo, a TakKKe OJHOMMEHHBIM pa3ziesl KOHCIEKTa JICKIUNA WU y4eOHOTO
nocobus. B crmydae BOZHUKIIMX 3aTpyAHEHUH B MOHHUMAHHM Y4€OHOTO MarepHala Cieayer
00paTUTbCS K JPYrUM HCTOYHUKAM, TJI€ HW3JIOKEHHUE MOXET OKa3aTbcs 0oJiee JOCTYIHBIM.
HeoOxonumMo oTMeTuTh, uTO paboTa ¢ IUTEpaTypoil HE TOJNBKO IMOJIe3HA KaK CPeACTBO Oojee
[IyOOKOTO M3y4YeHUs JIIOOOW JUCHMIUIMHBI, HO U SIBJISIETCS HEOTHEMJIEMOW YacThIO
npodhecCHOHANBHOM NeTENbHOCTH Oy IyIIEro BhIMTYCKHUKA.

Penienne cMTYallMOHHBIX 32124 (KeHC-3aaHWIH)

Kelic-3amanne(anri. Case- ciyyad, CUTyalMs) - 3ajaHUE, CBA3aHHOE C KOHKPETHBIM
MOCIIEI0BATENbHOCTRIO JIEUCTBUH M HaIlpaBJIEHHOE Ha pPa300p, OCMBICIEHUE U pEelIeHUE
peanbHOH MpodecCHOHANTBHO-OPUEHTUPOBAHHON CUTYAIIHUH.

Pemenne cuTyallMOHHBIX 337a4 HampaBieHO HAa (GOPMUPOBAHNE YMEHHUS aHAIM3UPOBATH
B KOPOTKHME CPOKH GONBIION 00BEM HEYNOPANOYEHHOH MH(POPMAIUM, NPMHATHS PENICHUH B
YCIOBUSIX ~ HEJAOCTAaTOYHOMU uH(pOpMalMy, TOTOBHOCTH HCIIOJIb30BaTh COOCTBEHHBIE
UH/IMBUyaJIbHbIe KPeaTUBHBIE CIIOCOOHOCTH [T PELISHUs UCCIEI0BaTEIbCKUX 3a/1au.

Pexomenpamnmu mo pabore ¢ Kercom:

- CHavyaJla HeoOXOJMMO MPOYMUTATh BCIO MMEIOLIYIOCs MH(OpMAIio, YToObl COCTaBUTh
L[EJIOCTHOE MPE/ICTAaBICHHUE O CUTYAIlMH; HE CIeAYeT cpa3y ee aHaIM3uPOBaTh, )KEeIATEeNIbHO JIUIIb
BBIJICJIUTh B HE TaHHBIE, TOKA3aBIINECs BaXKHBIMU;

- TpeOyercss OXapaKTepU30BaTh CUTYAlLlUIO, OIpPENEIUTh €€ CYIIHOCTh U OTMETUTh
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BTOPOCTETICHHBIEC JIEMEHTHI, a TakKe CPOPMYIMPOBAaTH OCHOBHYIO MpoOjIeMy U MpoOieMsl, ei
HOYNHEHHBIC;

- B&OXHO OICHHUTh 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 TAHHBIMH;

- cuexyeT cOpMYIMPOBAaTh KPUTEPUH ISl MPOBEPKU IMPABWIBHOCTH IIPEIIOKEHHOTO
peLIeHHs, TIONBITaThCS HAMTH albTepPHATUBHBIE CIIOCOOBI PEILICHHUs, €CIIH TaKUe CYLIECTBYIOT, U
OIIPEJICTINTh BapUAHT, HAanOOJIee YAOBIECTBOPSIONINI BEIOPAHHOMY KPUTEPHIO.

Monyas Ne 1.

O61as 3K0J10rusl U 1100aJIbHbIE IKOJIOTHYeCKHEe NPO0JIeMbl COBPEMEHHOCTH

1.1 YueHue o 6uocghepe

[Tonsitue 6uocheprr. CoctaB u cBoricTBa Orocheprl. YcroitunBocTh OMOChepsl. DyHKINMH
Y CBOWCTBA )HUBOTO BellecTBa. buoreoxnmuyeckue mukiibl. Hoocdepa.

[Tonsitue 6uocdeps nosBuiock B 6uonorun B XVIII Beke, HO BrmepBbie B OJIM3KOM K
COBPEMEHHOMY CMBICITY MOHATHE «Onochepa» BBET aBCTPUICKHIA Teosor Dayap 310cC B KHUTE
«IIpoucxoxnaenue Anbmn» (1873 r.), KOTOpHI ompeaenun ee Kak 0co0yro, o0pazyemyro
opranu3MamMu 000J04Ky 3emuid. B HacTosiee Bpemsi BCe JKHMBBIE OpPTaHU3MBI HAa3bIBAIOT
«OnoTay, «OHOCY», < OKUBOE BEIIECTBO», a IMOHATHE «OHOC(epa» TPaKTyeTcs TakK, KakK ero
ToNKoBad akaaemMuk Brnagumup MBanoBuu Bepnanckuit (1863-1945 rr.): ocobasi, oxBaueHHas
XKHU3HBIO, 00onouka 3emin. B ¢usuko-xumuaeckom cocraBe Ouochepsl BepHaackuii BbLAEISIT
CJIeIYIOIIE KOMIIOHEHTHI:

- JKHMBOE BEILECTBO - COBOKYITHOCTh BCEX KUBBIX OPTaHU3MOB;

- KOCHOE BEIECTBO - HEXHBBIC Tella WM sBICHHUS (Ta3pl arMocdepbl, TOPHBIE IMOPOJIBI
MarmMaTU4ecKkoro, HeOPraHM4YEeCKOro MPOUCXOKACHUS U T.11.);

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

- OMOTeHHOE€ BEIECTBO - MPOAYKTHI KU3HEEATEIHbHOCTH JKUBBIX OPTaHU3MOB (TYMYC TOYBHI,
KaMEHHBIN yrousb, Top(, HEPTh, CIAHIIBI U T.I1.);

Bepnanckuii B cBoeM Tpyzae «buocdepa» BrepBbie 10Ka3an NEPBOCTENCHHYIO POJIb KUBBIX
OpraHu3MoB B ()OpMHUPOBAHMM OKpYKaromied cpeibl. JKU3Hb -3TO CBA3YIOLIEE 3BEHO MEXKIY
Kocmocom wu  3emied, KOTOpO€ HCIONB3ysd DHEPrUIO, MPUXOIAIIYI0O M3 KOCMOCA,
TpaHCQOPMHUPYET KOCHOE BEILIECTBO, CO3/1a€T HOBbIE ()OPMbI MaTepUaIbHOTO MUpa. Tak, KUBbIE
OpraHW3MBbl CO3Jalld TIOYBY, HAMOIHWIM aTMoc(epy KHCIOPOAOM, OCTaBWIIM IOCie cebs
KUJIOMETPOBBIE TOJIIM OCAJOYHBIX OPOJ U TOIUIMBHBIE OOraTcTBa HEApP, MHOTOKPATHO IMPOITY-
cTUIM uepe3 cebst Becb o0beM MupoBoro okeana. BepHanckuil He 3aHumaincs mpoOieMoit
BO3HHUKHOBEHHUS U3HU, OH MMOHMMAJI €€ KaK €CTECTBEHHBIN ATall caMOOPraHU3allMi MaTepUH B
0001 YacTu KOCMOCa, TPUBOISIINIA K BOSHUKHOBEHHIO BCE HOBBIX (DOPM €€ CYIIIECTBOBAHHUS.

VYyenne BepHaJckoro HalenmBaio Ha M3yU€HUE JKUBBIX, KOCHBIX U OMOKOCHBIX TEN B UX
HEpa3pbIBHOM €IMHCTBE, UTO CHITPAJIO 3HAUUTEIBHYIO POJIb B MOATOTOBKE €CTECTBOUCIIBITATENEH
K LIEJIOCTHOMY BOCTIPUSITUIO IPUPOIHBIX CUCTEM.

Crpykrypa Oumochepsl mnpeAcTaBiseT coO0OW COBOKYIHOCTb Ia3000pa3HON, BOJHOW U
TBEpAON 000JI0OUEK IJIaHeThl M JKMBOTO BEIIecTBa, MX Hacensomero. Macca Ouocdepsl
cocraBnsier mpubnmsutenbHo 0,05% wMaccel 3emim, a ee oobeM - 0,4% oObema MIIaHETHI.
['panunel  Ouocdepsl  ompenensieT  pacnpocTpaHEHHWEe B HEW  KUBBIX  OPraHU3MOB:
TOPU3OHTAIIbHBIX TPAHUI] B HEW HE CYILIECTBYET, a IO BEPTUKAIU BEPXHsIS TPAHUIIA PACIOJIOKEHA
Ha BBICOTE 030HOBOTO CJIOSI 3€MJIM, @ HUXKHSS - B Mpejenax JIUTOCEphl JIEKUT B CPEAHEM Ha
riyouHe 3 KM OT moBepxHocTH cymu U 0,5 kM Huxke AHa okeaHa. O Gosee Ti1yOOKOM MPOHHUK-
HOBEHHH >KU3HU B TOJIIIH JUTOCHEPHI CBEACHUM HET.
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JKvBoe BemiecTBO HaAXOUTCS B TIOCTOSIHHOM SHEPreTUYECKOM OOMEHE C BHEITHHUM MHPOM.
OHO sBiIsIETCS OCHOBHBIM OPraHU3YIOIIMM 3JIEMEHTOM B MOJJEP>KaHUU KPYroBOPOTa BEILECTB,
o0ecrie4eHn JIUHAMHYECKOIO paBHOBECHs JKoJormueckux cucrtem. [lpouecc co3panus
OpPraHMYECKOro BellecTBa B Ouocdepe MPOUCXOTUT OAHOBPEMEHHO C IMPOTHBONOJIOKHBIMU
nporeccaMu TOTPEOJICHUST U PA3JIOKEHUSI €ro reTepOTPOPHBIMA OpPraHW3MaMU HA HMCXOJHBIC
MUHEpaJbHBIE COeNMHEHUs (BoJa, YIJIEKUCIHbIM ra3 u np.). Tak ocyliecTBIseTcss KpyroBopoT
OpPraHMYecKoro BemecTBa B Omocepe NMpU ydacTHMH BCEX HACENSIONUX €€ OpPraHhu3MOB,
MOJIYYMBIINI HAa3BaHUE MaJIOro, UM OMOJOTHYECKOro, (OMOTHYECKOr0) KPYrOBOPOTA BEILIECTB B
OTJIMYHE OT BBI3BIBAEMOTO COJTHEYHOM dHEPrueil OONBIIOT0, WIH Ie0IOTUIECKOr0, KPYrOBOPOTa,
Haubosee SPKO MPOSBISIOUIETOCS B KPYrOBOPOTE BOJBI M HUPKYISALIUU aTMocdepbl. boubioii
KpyroBOpOT IPOMCXOJUT HAa MPOTSHKEHMM BCETO TI'EOJIOTMYECKOTO Ppa3BUTHS  3eMIM U
MPOSIBIISIETCS. B MEPEHOCE BO3AYIIHBIX MacC, MPOIYKTOB BBIBETPUBAHUS, BOJIbI, PACTBOPEHHBIX
MHHCPAJIBHBIX COCI[I/IHGHI/II\/JI, 3arpA3HAOIINX BEIICCTB, B TOM YUCIIC PAANOAKTUBHDBIX.

Bbuocdepa siBnsieTcs upe3BbIUARHO CIIOKHON 3KOCHCTEMOM, paboTaroleil B CTaIlMOHAPHOM
peKMME Ha OCHOBE TOHKOHM pETYJSIIMM BCEX COCTABIISIIONIMX €€ 4YacTe u mporeccoB. Kak
CBUJICTENLCTBYIOT JaHHbBIE UCCIIEIOBAHMIM, 110 KpaiiHel Mepe nociennue 600 MIIH. JIeT XapakTep
OCHOBHBIX KpPYrOBOpPOTOB Ha 3emiie CYHmICCTBCHHO HC MCHSJICA, U3MCHAJIMCH JIMIIb CKOPOCTHU
reoxuMu4eckux mnpoieccoB. CrabunbHoe cocTosiHuE Ounochepsl OO0YCIOBIEHO B MEPBYIO
ouepenb MACATEIBHOCTBIO JKMBOTO BEIIECTBA, OOECIEUMBAIONICH OIPEICIIEHHYI0 CKOPOCTh
TpaHcQopMaIlK COJTHEYHOU SHEPTUH U OMOTEHHONH MUTPAIIUN AaTOMOB.

Bmecte ¢ TeM BMemIaTEnbCTBO YEJIOBEKAa B IPUPOJIHBIE KPYrOBOPOTHI IMPHUBOAUT K
Cepbe3HbIM U3MEHEHUSM B COCTOSIHMM Onocdepsl. Bo3spamasics k yuenuto B.M. Bepnasnckoro,
HEO0OXOJUMO OTMETHUTb, YTO OH OLIEHWJI IOSBIICHUE YeJIOBEKa Ha 3emiie, KaK OTPOMHBIN 1Iar B
SBOJIIOLIMM IUIAHETHI. YUYEHBIM CUMTaJ, YTO C BO3HUKHOBEHHUEM 4YEJIOBEKA U Pa3BUTHEM €ro
IIPOU3BOJICTBEHHON JESTEIbHOCTH YEJIOBEYECTBO CTAHOBUTCS OCHOBHBIM TI'€0JOTMYECKUM
(akTOpOM BCEX MNPOUCXOIANIMX B Ouocdepe miaaHeTsl HW3MEHEHWH, NPUOOPETAIoNIMX IJI0-
OanbHbI xapakTep («YemoBeuecTBO, B3STOE B LIEJIOM, CTAHOBUTCS MOILHOM TI€0JIOrMYecKOi
cuioit»). JlanpHellee HEKOHTPOJIMPYEMOE pa3BUTHE MAEATENbHOCTH JroAed Taur B cebe
0oJbIIyI0 OmacHOCTh W motomy, cuutan B.W. Bepnanckuii, 6uocdepa nomkHaA MOCTETIEHHO
npeBpaiiathes B Hoochepy, mim chepy pazyma (0T rpedeckux NOOS - pasym, sphaira - map).

[Tonstue «HOOC(hepa» oTpakaer Oyayliee COCTOSHHE pPalMOHAJIbHO OpPraHM30BaHHOM
IOPUPOIBI, HOBBIM 3Tam pa3BUTHA Ouocdepsl, 3MoXy HOOc(epsl, KOrja JalbHEHIIas 3BOIOLUSI
IUTaHEeThl OyJeT HampaBlsAThCA pa3yMOM B LENsAX oOecrnedeHus HeoOXOAMMOW TapMOHUHU B
COCYILECTBOBAaHUH MTPUPO/IBI M OOIECTBA.

CamocrosTenbHas paboTa KypcaHTa COCTOUT B MOJITOTOBKE K KOHTPOJIBLHON paboTe U
BKJIIOYAET MpopabOTKy BONPOCOB, YKa3aHHbIE HUXKE.

Bonpocul ona camonposepku

Jaiite onpeneneHue NOHATUAM «Ouochepay 1 «Hoochepay.
Korna u xem Obl10 BBEJICHO MOHATHE «Onochepa»?
JaiiTe XxapakTepucTuKy 6rocgepsl.
Onummre rpaHuisl 6nocheps.
[Tepeuncnure NATH OCHOBHBIX CBOWCTB OMOC(hEpHI.
. JaiiTe onpenenenne NOHITHIO «OMOT€OXUMUYECKUM LIUKID».
7 N3o00pa3ute GMOT€OXMMUYECKUH ITUKIT a30Ta, JaiTe HEOOXOIUMbIE TTOSICHEHHUS.
8. U3zobpaszute 6noreoxumuueckuit uki ¢pocdopa, naiiTe He0OOXOAUMBIE TOSICHEHHS.
9. B ueMm cocTouT peBOMOIIMOHHOCTE yueHus: B.1. BepHanckoro o 6uochepe?
10. TaiiTe onpeneneHne NOHATHIO «0KUBOE BELIECTBOY.

o swN R

11. [lepeuncnure u ONMUIINTE OCHOBHBIE (PYHKIIMH KUBOTO BEILIECTBA.
12. [lepeuncnure u ONUIINTE CBOMCTBA )KUBOI'O BELIECTBA.
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13. Onummre  poib  AHTPONOIEHHOTO  BMEIIATENhCTBA B OHMOTCOXMMHUYECKHUE
IMKJIBL.
14. Kakum obpa3om obOecrieunBaeTcsi yCTOWIMBOCTH OHOChepbI?

1.2 Ikocucmemuwli

CamocrostenbHas paboTra 00Yy4arooLIErocss COCTOMT B IOBTOPEHHM JIEKI[MOHHOTO
MaTepuaja ¥ BKJIKOYAeT CIEAYIOUIMEe OCHOBHBIE pa3[elbl: BHUAbI 3KOCUCTEM, CTPYKTYpPbI
IKOCUCTEM, TPO(UUYECKHE CBSI3U B IKOCUCTEMAX, MPOAYKIHS U MPOAYKTUBHOCTH SKOCHCTEM,
BUbI cyKleccuil. HeKoTopble OCHOBHBIE IOHATHS 110 TEME U3JI0KEHBI HIKE.

JKocucTeMa - 3TO CHCTEMa, COCTOSIIAs M3 KHMBBIX CYIIECTB M CpeIbl MX OOWTaHHSA,
O00BEIMHEHHBIX B €1MHOE (YHKIMOHAJIbHOE Lenoe. TepMUH BBEIEH AHIVIMHCKUM 3KOJOrOM
Aptypom Tencimu B 1935 rony. [lonarue sxocucTteMbl aOCTpakTHOE, TO €CTh HE MPHBSI3AHO K
KakoMy JIMOO KOHKPETHOMY Y4YacTKy TEPPUTOpUH, B OTJIMYME OT OHOreoleH03a, KOTOPbII
0OBIYHO MPUBSI3aH K KAaKON-TMO0 KOHKPETHON TEPPUTOPUH.

OCHOBHbIE CBOICTBA HKOCHUCTEM:

1) CHOCOOHOCTH OCYIIECTBIISTH KPYTOBOPOT BEILIECTB;

2) MIPOTHBOCTOSATH BHEIITHUM BO3CHCTBUSM;

3) MIPOU3BOIUTH OMOJIOTUYECKYIO MPOAYKLINIO. BUibI
DKOCHUCTEM:

1) MHKPOIKOCHUCTEMBI (aKBApUyM, HEOOJIBIION BOIOEM, KAILIs BOJBI H T.1I.);
2) Me303KocucTeMa (JIec, 03epo, CTElb, peKa);

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

4) rnobanpHas sxocucTeMa (buocdepa B 1eI0M).

0. Onym mpemnoxun Kiaccu(pUKaLMIO SKOCUCTEMbI Ha OCHOBE OMOMOB. DTO KpYIIHBIE
MPUPOJIHBIE KOCUCTEMBI, COOTBETCTBYIOIIIHE ¢busuko-reorpadguyecKuM 30HaM,
XapaKTEpU3YIOIUECS] KaKuM - JMOO0 OCHOBHBIM THIIOM pPAaCTUTENBHOCTH WM JIPYroi
XapaKTEepHOW 0COOEHHOCTHIO JIaHAIIA]TA.

Tumnbr GMOMOB:

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

2) MpecHOBOJHBIC  (HAampuMmep, BOJOTOKH:  PEKH, pydbH;  BOJIOEMBI:  03€pa,
npyzel, 6010Ta);

3) Mopckue (Hampumep, 30HBI aNBEJUIMHTA, KOPAJIOBBIE PU(BI, OTKPBITHIA OKeaH,
npUOpPEKHBIE BOJBI).

CTpyKTypHpOBaHHE DKOCHUCTEM IPOM3BOIAT B 3aBUCUMOCTH OT €€ THUIIa, HalpuMep,
CYIIECTBYEeT BEpPTHKalIbHAs M BHJOBAS CTPYKTYpPhl UIMPOKOJMCTBEHHBIX JIECOB, CTOSUUX
BOJIOEMOB H TIp.

B skocuctemMe MOXXHO BBIJICIUTH JIBA KOMIIOHEHTAa — OHOTUYECKHH M aOWOTHYECKHUHU.
buotnueckuit genutcs Ha aBTOTPOGHBIN (OpraHU3MBI, MOIYYAIOIIUE MIEPBUUYHYIO SHEPTHIO IS
CYyIIIECTBOBaHMS W3 (OTO- M XEMOCHHTE3a WM MPOIYIEHTHI) U TeTepoTpOdHBINA (OpraHU3MBI,
MOJTYYArOIIHe YHEPTUIO U3 TPOIIECCOB OKHMCICHUSI OPTaHUYECKOTO BEIIECTBA — KOHCYMEHTHI U
pPENYIEHThl) KOMIIOHEHTBI, KOTOpbIe (HOPMUPYIOT TPOPHUUECKYIO CTPYKTYPY IKOCHUCTEMBI.
Tpodudeckas mens - MocaeA0BATENBHBIA PsII OPraHU3MOB, B KOTOPOM KaXJI0€ TOCIEAyIoIIee
3BEHO TMOENaeT MpeIIecTBeHHUKA 10 1enu. COBOKYIMHOCTh TPO(UUIECKUX IIENel B IKOCHCTEME
MIPEACTABISIET COO0M TPOPUIECKYIO CETh.

Cykueccust - TmoclefoBarelbHass CMEHa OJHOro OwWoleHo3a npyruMm. Pazmudaror
MEPBUYHBIC W BTOPUYHBIC, TNPUPOJHBIC M aHTPOIOTEHHBIC, AJNIOTCHHBIC, ABTOTCHHBIC U
HUKJINYECKHE CYKIIECCHUH.

! hitp://cyclowiki.org/wiki/
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Bonpocul ona camonposepku

[aiiTe onpeneneHne TEPMUHY «IKOCUCTEMAY.

HepequanTe BUJIbI 9KOCUCTEM, IIPHUBCANUTEC ITPUMCPHI.

Uto Takoe BUI0BAs CTPYKTYpPa SKOCUCTEMBI?

N300pa3ute BEpTUKAIBbHYIO CTPYKTYpPY TPOIIUYECKOTO Jieca.

e\

5. Hzobpa3ute BepTHKAIBHYIO CTPYKTYpYy o3epa. Kakue BUIBI KHUBBIX OPTaHU3MOB
MOTYT OOHMTaTh B PO yHIAIBbHOM 30He?

6. M300pa3ute BepTUKAIBHYIO CTPYKTYpY OKeaHa. Kakue BUIIbI )KUBBIX OPTaHH3MOB
00HuTaIOT B HBGOTUYECKOI 30HE?

7. Ilepeuncnure CBOMCTBA SKOCUCTEM.
8. Uro Takoe Tpoduueckas nemns?
9. IlpuBeauTe mpuUMeEp MACTOUITHON M TETPUTHON TPOPUUIECKOH TIEITH.

10. YTo Takoe nmepBUYHAS MPOTYKITHS?

11. Kakue Ha3eMHBIE SKOCUCTEMBI SIBJISTFOTCSI HU3KOMPOAYKTUBHBIMU ?
12. Kakne MOPCKHE SKOCUCTEMBI SIBJISIFOTCS] BBICOKOTIPOTYKTHBHBIMU?
13. JlaiiTe onpeneycHE MOHITHIO «CYKIIECCH.

14. OnuiuTe X0 NEPBUYHOMN CYKLIECCHH.

15. OnuiuTe X0/1 BTOPUYHON CYKIIECCUU.

1.3 lonyassyuoHHAs1 OUHAMUKA

CamocrosTenbHas paboTa oOydaromierocst mpezrnonaraeT 3aloMHUHAHUE MaTepuana,
U3JI0)KEHHOI0 Ha JIEKUMHU MO IUIaHy: HOMYJSLMH, BUIBL, CTPYKTypa HOMYJALMNA, MUPAMUJIBI
BO3PacTOB, (aKTOpHI, BIUSIONIME HAa JUHAMUKY YHMCICHHOCTH MOMYJSALUHN, CBSA3U MEXAY
HNOMYJSIIUSIMA U BHYTPU TOIMYJIALINAMN.

[Monmynsiuums (mo3auenat. populatio, ot mar. populus — Hapos, HaceneHue) - COBOKYIHOCTh
oco0ell OIHOro BHJA, O0JIee UM MEHEe JIMTENIbHO 3aHMMAKoIIasi ONpeAeIEHHOE IPOCTPAHCTBO
U BOCIPOM3BOJAIIAs ce0si B TeueHHe OOJBIIOro YMCiIa MOKOJIEHUH; 0cOOM OJHOW MOMYINSLUN
UMEIOT OONbIIYI0 BEPOSITHOCTh CKPEIIMBATHCA APYr C JIPYrOM, Ye€M C OCOOsSMHU JApYTux
HOMYJISALMI; 3TO CBSI3aHO C TEM, YTO JaHHAs COBOKYNHOCTb 0coOell OT/eNeHa OT IPpYrUX TaKux
K€ COBOKYMHOCTEH 0co0eil TOM MM MHOW CTENEHbIO JaBJIEHUS PA3JINYHBIX (OPM H30JIALHUU.
[Tomynsiuuy  XapakTEpU3YIOTCS UYUCIEHHOCTBIO, IUIOTHOCTBIO U CTPYKTypou. ITmpammpiel
BO3pacTOB OBIBAIOT BO3PACTHBIE U IOJIOBO3PACTHBIE, OHU CIY)KAT JUIsl MPOTHO3HBIX OLIEHOK
COCTOSIHUSI TONYJSLMN C LENbI0 NPUHATHS CBOEBPEMEHHBIE MEp IO NPEJOTBPAIICHHUIO HX
VICUYE3HOBEHHUS UIIN PETYIISILIUN YUCIEHHOCTH.

buornyeckuit moteHiman - (or rped. Diote ku3HB, CHHOHMUM - pENPOAYKTHUBHBIH
MOTEHIIMAaN) — XapaKTepUCTHKa BHYTPEHHEW MOTEHIIUAIBHON CIIOCOOHOCTH TAHHOW MOMYJISIUN
K POCTY NpPH CTaOUILHOM BO3PACTHOM COCTAaBE M ONTHUMAJIBHBIX YCIOBUSAX CPEJIbl; BBIPAXKAETCS
BEJIMYMHON MpHpOCTa TMOMYJALMM 3a E€IUHUILy BpPEMEHHM B pacueTe Ha OJHY O0CO0O0b.
ConpoTuBieHHe cpeabl - COBOKYNHOCTh BCEX JMMHUTHPYIOIIUX YHCIECHHOCTh MOMYJISILUH
¢dakropoB. Hampumep, KOIM4eCTBO MUIIM, HAIUYUE/OTCYTCTBHE XMIIHUKOB, CIHMIIKOM HHU3-
Kasi/BbICOKasi TemnepaTypa u np. TakuM oOpa3oM, TUHAMHUKA YUCIEHHOCTH MOMYJISIUN 3aBUCUT
OT TOr0, KaKMM 00pa3oM (OopMHUPYETCS COOTHOLICHUS «COMPOTHBIIEHHE Cpellbl - OMOTHYECKUI
MOTEHLMaM». 3aBUCUMOCTh JJAaHHOTO COOTHOIICHHS OT BPEMEHHU IO3BOJSET ONPENEIUTh THUIl
JUHAMUKU YUCICHHOCTH MOMYJISIMNA (CTaOMIBHBIN, H3MEHUYHMBBIH, B3pPBIBHOI).

buoTtnueckue cBa3M (CUMOMO3, HEUTpaTU3M, aHTHOWO3)- OTHOILIEHHUS MEXIY OCO0sSMH,
nonyasuusaMu, BuaamMu. CuMOMO3 - TUN OHOTHYECKOM CBS3M, MPH KOTOPOM OJIMH U3
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BBaHMOI[efICTByIOIHHX BUJ0OB HJIN 068. H3BJICKAIOT BbI'OAY H3 CBOUX B3aUMOOTHOIIICHUI.
Hetitpanusm - TN OMOTHUYECKOW CBSI3U, P KOTOPOM HE HAOJIOIAE€TCSI HU OTPUIATEIHHOTO, HU
MOJIOKHUTEIHHOTO BJIMSHUS BHJIOB JIPYT Ha JIpyra. AHTHOMO3 - THI OMOTHYECKOW CBS3H, MPHU
KOTOPOM OJUH U3 B3aWMOJICUCTBYIOIIMX BHJIOB WM 00a HCHBITHIBAIOT YTHETEHUE CO CTOPOHBI

JPYyroro.

Bonpocut ons camonposepru
JlaiiTe onpeneneHue NOHATHIO «ITOIYJISALUS».
Uem xapaKkTepu3yeTcsl MOMyIsIus?
Kakue monmynsiuu UMEIOT MPOCTYIO AeMOTpahUIECcKyio CTPYKTYpy?
Kakue monmynsiuu UMEIOT CIIOKHYIO IeMOTpadUuecKyro CTPYKTypy?
N3o0pasute nupaMuy BO3pacTOB BBIMUPAIOIICH MTOMYJISAIIHH.
Yro Takoe OMOTHUYECKHUI OTeHIal Bruaa?
UTo Takoe eMKOCTh CpeIbl JJIsl JAHHOTO BUAA?
8. Uro Takoe COMpOTUBICHUE CPEIIbI?
9. Kakum oOpa3om BhusieT IUJIOTHOCTh MOMYJSIIMM HA  4uciaeHHocTh?  [lpu-

BEIUTE IPUMEPEI.

10. Kakwuie Tumbl TUHAMHUKY YUCIICHHOCTH Monyasuuid Bel 3Haete?

11. JlaiiTe onpeneneHune MOHATHIO «OHOTHYECKUE CBS3M.

12. Kakue Buasl Onotnueckux cBsaseil Bel 3HaeTe?

13. Yto Ttakoe mytyanusm? [IpuBeaute mpumepsl.

14. Yro Takoe xumanuectBo? [IpuBeauTe npumMepsl.

Noas~wdh e

1.4 3kos102uyecKue haKkmopbui

CamocrosTenbHas paboTa 0O0yd4arollerocss MpeanoyiaraeT IMOBTOPEHHUE JIEKIIMOHHOIO
Marepuala 1o IUIaHy: Kiaccu(UKanus 3KOJIOTHYECKHX (PaKTOPOB, BO3JEHCTBUE SKOIOTUIECKUX
(bakTOpOB Ha JKUBbIE OpraHu3Mbl, 3akoHbl JInbuxa u lllendopaa, neneHue KUBbIX OPraHU3MOB
10 OTHOILIEHUIO K ()aKTOpaM CpeJibl.

OKonorudeckuil (akTop - 3T0 JHOOO0H 3JIEMEHT cpeibl, COCOOHBIN OKa3bIBATh MPSIMOE
BO3/ICHICTBUE Ha JKMBBIC OPTaHMW3MBI XOTs Ha MPOTSHDKEHUH OJHOM M3 (pa3 MX WHAWBUIYAITBHOTO
pasBUTHSL, WK J1I000€ YCIOBHE Cpe/bl, HA KOTOPOE OPraHU3M OTBEYAET MPUCIOCOOUTEIBHBIMU
peakmusivu. Tlpocreiimmas kimaccuuKamust JEIUT DKOJOTHUYECKHe (DAKTOphl Ha JIBE TPYIIIBL:
abuoTtnueckue (HeKUBOW MPUPOBI) U OHoTHYECKHE (KUBOM MPUPO/IbI) (PAKTOPHI.

3akoH JIubuxa Qopmynupyercs cieayromuM oOpa3oM: BEIIECTBOM, HAXOJAMIUMCS B
MHUHHMYME, ONpeAessieTcs BeIMYMHA YpoxKas, ONpeAessieTcs ero cTaOMiIbHOCTh BO BPEMEHHU.
3akon lendopnaa: mo0oit BUI UMEET ONpeeIeHHbIE, SBOIIOIUMOHHO YHACEIOBaHHBIC, BEPXHUHN
U HIDKHUH 1penensl TOJIEPaHTHOCTH (BBIHOCIMBOCTH) 10 OTHOLIEHHIO K BO3JIEHCTBHIO JIHOOOTO
dakTopa cpebl.

CymiecTByeT AeleHHEe KUBBIX OPraHU3MOB I10 MPU3HAKY UX OTHOUICHHS K BO3ACHCTBUIO
HKOJIOTUYECKUX (DAaKTOPOB Ha CTEHOOMOHTOB M 3BPUOMOHTOB. CTEHOOMOHTHI MUMEIOT Y3KHi
JIMana3oH TOJIEPAHTHOCTH IO OTHOIIEHUIO K BO3JEHCTBHIO KaKOroO-JIMOO 3KOJOTMYECKOTO
daxTopa, a IBpUOHOHTHI - MUPOKUi. ClleayeT MOHUMATh, YTO YUCTHIX CTEHO- W SBPHOMOHTOB HE
CYILECTBYET.

Bonpocwl ona camonposepku
JatiTe onpeneneHne MOHITHIO «OKOJIOTHUECKHUI (haKkTopy.
[TpuBenuTe KIacCUPUKAUIO FIKOJIOTUYECKUX (PAKTOPOB.
Kakue abuotnueckue pakropsl Bel 3Haere?
Kakue ¢axTopsl oTHOCATCS K OMOTHYECKUM?

PwbdpE
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5. M3o0pa3ute TrpaduvecKyr0 3aBUCUMOCTh >KH3HEHHOW aKTMBHOCTH OpraHU3Ma OT
MHTEHCUBHOCTHU BO3EHCTBHS 3KoJornueckoro akropa. [laiite HeoOXoauMble MOACHEHUS (30HbBI
ONTUMYyMa U MECCUMYyMa).

6. Chopmymupyiite 3akoH JluOuxa. Ilpumenum nu 3akoH JlmOuxa K IKUBOTHBIM?
[IpuBenuTe NpUMEpHI.

7. Chopmymupyiite 3akon llendopna. [Toscaute ero neiicTere Ha npuMepax.

8. Uro Takoe ToJEpPaHTHOCTDH BHaa?

9. SlBnsercs nm  riayOMHa ~ oKkeaHa  3kojorumdyeckuMm  ¢akropom?  IlosicHute
OTBeT.

10. Kakue opranu3Mmsl sBisieTcsi creHOOHOHTaMu? [IpuBenuTe npumMepbl CTEHOTEPMHBIX,
CTCHOTAJIMHHBIX OPTraHU3MOB.

11. Kakue opranusMsl sSBisitoTcs 3Bpuduontamu? [lpuBennure npuMepsl 3BpUTaTUHHBIX U
3BpU(OTHBIX OPraHU3MOB.

1.5 IT'no6aabHbIe 3K0102UYECKUEe Nnpo61eMbl co8peMeHHOCmU

CamocrosrenbHass paboTa oOydarolierocss MpezrnojgaraeT MNpopadOTKy JUTEpaTypbl U
KOHCIIEKTa JICKIMI 110 CIEAYIOUIMM BOIPOCaM: JeMOrpaduyecKuii B3pbIB; KHCIOTHBIE OCAJIKH,
rio0anbHOE MOTEIUIEHUE, pPAa3pyLIEHHE O30HOBOIO CJIOS, OIYCTHIHWBAaHUE, YMEHBIIECHUE
BUZOBOTO Pa3HOOOpa3usi B AaclEeKTe aHTPONOTCHHOTO BO3ACHUCTBUS HAa NPUPOAY; HMOHATHE
YCTOMYUBOIO PA3BUTHUS.

B nemorpagudeckoii uCTOpUM YenOBEYECTBA YCJIOBHO MOKHO BBIACITHUTH JIBa OOJBIINX
nepuona. [lepBblli M3 HHMX COOTBETCTBOBAl TaK HA3bIBAEMOM arpapHOd LMBMIM3ALMU U
MIPOJIOJDKAJICS MPUMEpHO A0 BTOpoil mosioBuHbl X VII B. OH oTinuyancst CpaBHUTEIBHO HU3KUM
IPUPOCTOM HaceneHus. B ycnoBusx nepBoOBITHOrO OOIIECTBA, JaKe IMPU HAJIUYUU MOJIUTAMUN
(T. e. MHOTOOpauMs), €CTECTBEHHBIH MPUPOCT OBUI HE3HAUYMTENCH, TaK KaK POXIAeMOCTh H
CMEpPTHOCTh, HaXO/1ACh Ha BEICOKOM YPOBHE, B3aUMHO YPaBHOBEIINBAIKCh.

HauOonee 3ameTHble M3MEHEHUS B  YHCICHHOCTH O KUTEJIEH 3€MHOro  IIapa,
03HAMEHOBABILUE NEPEX0] KO BTOPOMY MEPHOAY AeMOrpaduyeckoro pa3BUTHs, IPOU3OLLIN 3a
nocieAHue Tpu c JUHUM cronetus. Ho um Ha ux ¢one temmnbsl npupocta B 1960e rojsl
oKa3aJInuch OecrperieleHTHBIMU. Torna M BO3HHUKIO TOHSATHE AEMOrpa(uuecKuil B3pblB —
pe3Koe YBEIMYEHHE TNPUPOCTAa HACEJEHMs, MOSBWINCH MpayHble MPOTHO3bI CKOPOIO
NIEPEHACEIICHUS] [IJIaHETHI.

B uem nojymuHas npuunHa aemorpaduyeckoro B3pbiBa? Ilpexne Bcero, 3To pe3ynabTar
PE3KOro0 CHUXKEHHUS JI0JIM CMEPTHOCTH BO BCEX BO3PACTHBIX rpymnmnax. PoxmaemMocTs ke 160
COXpaHWJIaCh Ha HEM3MEHHOM YPOBHE (BO MHOTHX CJIa0Opa3BUTHIX CTpaHax), JMOO CHU3UIIACH,
HO OTHIOJIb HE B TAKOW CTENEHHU, KaK CMEPTHOCTb. B mepByro ouepenb 3TO Kacaercs IepeBEHD B
Pa3BHUBAIOIIMXCS CTPAHAX, /1€ BHICOKAS POXKAAEMOCTh COXpaHsEeTCs o psAxy npuduH. Jlroau uc-
IIOKOH BEKOB CUMTAJIM €€ €CTECTBEHHOW M HE BUJCIN PEAJIbHOM albTEpHATHBBI, a MpoIaraHia
nepexo/ia K CO3HATEIbHOMY IJIAHUPOBAHUIO CEMBH € TPYJOM JOXOJHUT J10 UX co3HaHus. Henb3s
3a0bIBaTh TAKXe O KOHCEPBATUBHOW MO3UILUH B OTHOIIEHUH POXKJIAEMOCTH MPAKTUYECKHU BCEX
penuruii Mupa — HWHIyW3Ma, XpUCTUAHCTBA, UCJIaMa, UyJan3Ma, OyIu3Ma BO BCEX UX TOJIKaX.
He cekper, uTo 10 cux mnop 1epkoBb (J1r00as) aBnsieTcs GakTOpOM, CYIIECTBEHHO TOPMO3SIIUM
HOPMAaJIM3AIUIO TJI00ATBHOM IeMOTrpaiaecKoi CUTYaInH.

beckoHTpOIBHBIH pOCT HApOJOHACENIEHUST MHpa paHO WM TO3JIHO B COCTOSHUM
MOBEPTHYTh B Xa0C MHUPOBYI) DKOHOMHKY, YTO CHeJaeT Oecrnojie3HOWOOphOy C HHUIIETOM |
rojofoM, MPHUBEAET K MCTOIIEHHUIO MPHUPOJHBIX PECYpcOB M K (haTaJbHBIM IOJIUTHYECKUM
MOTPSICEHUSIM.

Bmecte ¢ Tem, He0OOXOAMMO MPUHUMATH BO BHUMaHHE, YTO CBOETO IMHKa OTHOCUTENIbHBIC
TEMIIbl POCTAa YHMCJICHHOCTH HacelneHus 3emyin aocturid B 1960-e rr.; a ¢ xonuma 1980-x rr.
HAyYaJI0Ch CHU)KEHUE U a0COIOTHBIX TEMIIOB POCTa YUCIEHHOCTH HaceleHus: Mupa. B HacTosiee

2 http://www. globaltrouble.ru/demograficheskaya_problema/
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BpEMs TEMIIBI POCTA HACEJIEHMsI CHMIKAIOTCS MPAKTUYECKH BO BCEX CTpPaHAX MHUpPA; U MOYKHO
TOBOPUTh, YTO MBI )KMBEM B 13IOXY OKOHYAHMs JeMorpaduueckoro B3psiBa. Bmecre ¢ TeM,
yrpo3a JOCTHKEHUSI YPOBHAMHU OTHOCHTEIBHOTO TEPEHACENIeHUsI KaTacTpopuuecKux 3HaUYCHHUN
JO CHX TOp COXpaHAETCA IPUMEHUTEIBHO K OTHEJIBHBIM CTpPaHaM, TIJA€ CKOpPOCTb
JeMOTparuecKoro pocTa OCTaéTCs 10 CUX MOpP MCKIIOUUTENIBHO BBICOKOHM, a 3aMessieTcs OHa
HEI0CTaTOYHBIMHU TeMIIaMu (IIPeXk/ie BCero peub UAET o cTpaHax Tponudeckoil AQpuKH, TaKUX
kak Hurepus, JIPK, Aurona u 1. 1.).

Cy1ecTByeT HECKOJIBKO OLIEHOK KOJIMYECTBA JIO/EH Ha IJIaHeTe, KOTopoe 0e300J1e3HEHHO
MOJKET «BblAEpXkaThy» Hama manera: 500 muH, 3-4 mupa u 1012 mupa. boapmMHCTBO yueHBIX
CXOIATCS Ha 4yuciaax 3-4 MIIpA, U KOCBEHHBIM JOKAa3aTEIIbCTBOM CIIPABEIJIMBOCTH JTaHHOTO
CYXJIEHUS SIBJICTCS TOT (DaKT, YTO TI00aTbHBIE MPOOIEMbl COBPEMEHHOCTH BO3HHMKIM TOT/a,
KOI'Zla YUCICHHOCTD «II€PEBANIAIIA» 3a 9Ty OTMETKY.

['moGanpHbIe TPOOIIEMBI COBPEMEHHOCTH - 3TO COBOKYITHOCTH Han0oJiee OCTPBIX MHPOBBIX
npo0ieM, peleHre KOTOPbIX TpeOyeT MAacCOBOIO OCMBICIEHHMS M OOBEIMHEHMs YCUJIMI Bcex
HApOJOB M rocynapcTB. K HUM OTHOCST yrpo3y sSA€pHON BOWHBI, SKOJOTHUECKYIO KaTtacTpody,
pacTyuuii packol Mupa Ha «OoraTtble» U «OelHbIe» CTpPaHbl M HApOJbl, HCTOLICHUE
TPaJMLIUOHHBIX U HEOOXOAMMOCTh MTOMCKA HOBBIX MCTOYHUKOB 3HEpruu. B kypce «Oxomorus»
HPENoNaraeTcsi N3y4eHue Iiao0albHbIX 3KOJOIMUYECKUX MPOOJIeM COBPEMEHHOCTHU: KUCIOTHBIE
OCajIKi, HApyIIEHHE O30HOBOTO CJIOS, TJI00AJbHOE TMOTEIVICHWE, YMEHBIIEHHWE BHOBOTO
pa3sHooOpa3us, omycTelHUBaHUE. [lo Kaxmoil M3 mepedyuciaeHHbIX MpoOJIeM CTYAEHT IOJIKEH
3HaTh €€ CyTh, CYLIECTBYIOIIME OLIEHKH, & TAKXKE ITyTH PEIICHHUS.

YcroitunBoe pasputue (anria. sustainable development) - npaBuibHOE, TapMOHHUYHOE
(paBHOMEpHOE, cOaaHCUPOBAaHHOE) pa3BUTHE. [apMOHWYHOE pa3BUTHE - OSTO MPOIECC
WU3MEHEHUH, B KOTOPOM DJKCIUTyaTallus HIPHUPOIHBIX PECYPCOB, HAlpPaBICHUE WHBECTULUM,
OpUEHTAlMsl HAayYHO-TEXHUYECKOI'O Ppa3BUTHS, DPA3BUTHE JUYHOCTH W HMHCTUTYLIMOHAJIbHbBIE
U3MEHEHHs COIJIACOBAHBI APYT € JAPYIOM M YKPEIULSIIOT HbIHEIIHUN U Oyayluil moTeHIuan s
YIOBIIETBOPEHHUS 4YEJIOBEUECKUX MOTpeOHOCcTe W ycTpemiieHuid. C IKOJOTMYECKOM TOYKH
3peHMs, YCTONUMBOE pa3BUTHE JOJDKHO OOecreuuBaTh LEJIOCTHOCTh OHOJOTMYECKUX U
¢uznyeckux NpuUpoHbIX cucteM. Ocoboe 3HaUeHHE MMEET JKU3HECTIOCOOHOCTh AKOCHUCTEM, OT
KOTOPBIX 3aBUCUT TIJ00ajbHass CTaOWIBHOCTH Bcel Ouocdeprl. bonee Toro, mnousTHe
«TIPUPOJHBIX)» CUCTEM U apeajoB OOWTAHMS MOXKHO IOHMMATh LIMPOKO, BKJOYAash B HUX
CO3aHHYIO YEJIOBEKOM CpeNy, TaKylo Kak, Halpumep, ropona. OCHOBHOE BHUMAaHHE YIEIAETCS
COXPaHEHHUIO CITIOCOOHOCTEN K CAaMOBOCCTAHOBIICHUIO U JMHAMHUYECKOH a/lalTallii TaKUX CUCTEM
K W3MEHEHHSAM, a HE COXPAHEHHE HX B HEKOTOPOM «UJEAJIBHOM» CTaTUYECKOM COCTOSHHUHU.
Jerpananus TOpUPOIHBIX PECYpCOB, 3arpsi3HEHUE OKpYyKarolled cpeabl M yTpara
OMOJIOTHYECKOTO  Pa3HOOOpPa3Hsl COKpAlaloT CIIOCOOHOCTh  DKOJOIMYECKMX CHUCTEM K
CaMOBOCCTaHOBJICHUIO.

Bonpocuwl ona camonposepxu

1. Ha3oBuTe nporHo3Hble OLEHKH YUCICHHOCTH Jrozeit B 2050 .

2. K uyemMy MOXeT TpHUBECTH YBEJIMYEHHE TEMIIOB IPHPOCTAa HACEJIEHHUS Ha
3emie?

3. KakoBa 4MCIeHHOCTh HaceJIeHU IUIaHeThl B HacTosAIIee Bpems?

4. KakoBbl IPUYHHBI JeMOTpapuuecKoro B3phiBa?

5. Jlaiite  ompeneneHue  TEPMHUHY  «rJlo0anbHble  MPOOJEMBI  COBPEMEHHO-
CTHY.
[Tepeuncnure rnobagbHbIE IKOJIOTUYECKUE TTIPOOIEMBI.
Hazosute IMPUYUHBI U TTOCJIICACTBYA BBIITAJICHUSA KUCIOTHBIX OCa/IKOB.
Ha3oBure npuunHbI U OCIEACTBUS HAPYIIEHHUsI 030HOBOTO CJI0SI 3EMJIH.
Ha3zoBuTte npuyuHbI ¥ OCIEACTBUA ITTOOAIBHOTO MOTEIICHUS.

©ooNe

® http://ru.wikipedia.org/
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10. Kakwue TOYKH 3peHHs 110 MOBOJY II00AIEHOTO MOTETIICHHS CYIIECTBYIOT B HACTOSIIEE
Bpemsi?

11. Kakue MeXAyHapOIHBIC COTJIAIICHUS MO BOMPOCAM O30HOBOTO CIIOSI M TJIO0ATBHOMY
noreruieHuio Brl 3HaeTe? Ha30BUTE MX OCHOBHBIC TIOJIOKCHHUS.

12. Kakum 00pa3oM cKa3bIBacTCS HAa COCTOSIHMM OHWOC(hEphl YMEHBIIEHHUE BHIOBOTO
pazHooOpazus?

13. Yro moapazymeBaeTcsi Ol TEPMHHOM «ONyCThHIHUBaHUE»? KakoBbl €ro Macmradsl B
HacTos1Iee BpeMs?

14. JlaiiTe onpeneiacHUEe TEPMHUHY «YCTOMYMBOE Pa3BUTHEY.

15. Yro noapazymeBaeTcs Moj] yCTOWYUBBIM PA3BUTHEM C 3KOJOTUYECKON TOUKH 3pEHUs1?

16. Kakue mexayHapoaHble KOHGEpEeHIIUH 0 YCTOHYMBOMY pa3BUTHIO Bbl 3HaeTe?

Moayasb 2. [Ipupoaonosib30BaHue U OXPaHA OKPY KAKOLIeil cpeabl

2.1 Ilpupodonoav3oeaHue

CamocTrosTrenbHass pabora o0Oydarollerocs BKJIIOYAaeT HpopabOTKy Marepuana JIaHHOU
TEMbl O IUJIaHY: HPUPOAHBIE PECYpChbl, KJIACCU(PUKALMKU NPUPOJIHBIX PECYpPCOB, PECYPCHBIN
(aHTPOTOTeHHBI) UK, MPHHLIUIBI PAIIMOHAIFHOTO MPHUPOIOTIOIB30BAHMS, XapaKTEPUCTHKA U
POJIb BOAHBIX M PHIOHBIX PECYPCOB ILIAHETHI.

[TpuponHbie pecypchl - COBOKYITHOCTh €CTECTBEHHBIX TEJl U SBJICHUI, KOTOPbIE OOIECTBO
UCMOJb3yeT B CBOMX ILEISAX B HACTOsIEe BpeMsl WJIM CMOXKET HCIOJb30BaTh B OyaylieMm.
CymiecTByIOT clenyonme KIacCH(hUKAIMOHHbIE NPU3HAKH PECYpCOB: C TOYKH 3PEHHS HX
JOCTYITHOCTH, UX NMPUPOJIbL, 10 MPUHAUIEHKHOCTH K TEM UM MHBIM KOMIIOHEHTaM MPHUPOJIbL, 110
Ha3HAYCHUIO, 110 cepe NCIONIB30BAHNUS, 10 3aMEHUMOCTH, 110 UCYEPIIaeMOCTH M BO300OHOBIIsE-
MocTH. B pesynprare u3ydeHUs TEeMbl CTYAEHT JOJDKEH 3HaTh BCE IEPEUYUCICHHbIE
KJaccu (KA, yMETh IIPUBECTH IPUMEPHI.

[Tpuponononp3oBanue - 310 1) UCHOIB30BAaHUE MPUPOJHOM Cpelbl i yIOBIETBOPEHUS
HKOJIOTMYECKUX, SKOHOMUYECKUX, KYJIbTYpPHO-03/I0POBUTENIBHBIX MOTPEOHOCTEH o001IecTBa; 2)
HayKa O palMOHAIbHOM (711 COOTBETCTBYIOIIEIO HCTOPUYECKOTO MOMEHTA) HCIOJIb30BAHUHU
IPUPOJIHBIX PECYPCOB OOLIECTBOM - KOMILUIEKCHAs AUCLMILIMHA, BKJIIOYAOIIAsl JIEMEHTHI ecTe-
CTBEHHBIX, OOIIECTBEHHbIX M TEXHHYECKMX HayK. PalnoHaIbHOE NPUPOAONOIb30BaHNE
BKJIIOUAET H3Y4YEHHE, OXpaHy, OCBOCHHE U IPeoO0pa30BaHUE PA3IUYHBIX THUIIOB MPUPOIHBIX
peCypcoB.

OCHOBHBIE TIPUHIIHITBI PAITHOHAIEHOTO TPUPOIOTIONH30BaAHUS:

- NIPUHIXI CHCTEMHOTO TOAXO0/1a;

- TIPUHIHXI ONTHMH3AINHN TIPUPOIOTIONH30BAHUS;

- TIPUHIIHUI TOJHOTHI HCIIOIB30BaHUS IPUPOIHBIX PECYPCOB;

- NIPUHIXIN KOMITIEKCHOTO HCITOJIb30BAaHMS TPUPOTHBIX PECYPCOB;

- TIPUHIXI TaPMOHH3AIMY OTHOIICHUH TPUPOIBI U IPOU3BOJICTBA.

Bonpocul ona camonposepku

1. JlaliTe onpeneneHne TEPMUHY «IIPUPOJIHBIE PECYPCHI».

2. IlpuBenute kiaccupukamuio pecypcoB. Kakme u3 HHMX OTHOCATCS K TIpHU-
POJIHBIM pecypcam?

3. Ilepeuuncnure ucuepraeMble MPUPOTHBIE PECYPCHI.

4. TlepeuucnuTe HeUCUEpIIaeMble IPUPOIHBIE PECYPCHI.

5. Kakue npupoaHbie pecypchbl OTHOCSATCS K BO30OHOBIISIEMbIM?

6. Bonra u arMocdepHblii BO3AYX SIBISIOTCA HCYEPIAEMbIMU WM  HeHUcdep-
MaeMbIM IPUPOJIHBIMU pecypcamu?

7. V300pa3uTe cxeMy aHTPOIIOI€HHOT'0 PECYpCHOTO 1IMKIIA.

8. [aiire ompeneneHue TEPMUHY «IIPUPOIOTIOIH30BAHUEY.
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9. Kakue acnieKThl BKJIFOYAET pallMOHAIBHOE MPUPOAOIIOIE30BaHNE?

10. Yro nmoapazyMeBaeT MPUHIIMIT CHCTEMHOTO IOIX0aa?

11. Yro nompazymeBaeT NPUHIUI ONTUMHU3ALUH IPUPOAOII0JIB30BAHUSA?

12. Yro moapazymeBaeT MPUHIUN MOJTHOTHI UCIIOJIB30BAHUS TPUPOIHBIX PECYPCOB?

13. Yto moapazymeBaeT MPUHIUI KOMILJIEKCHOTO MCIIOJIb30BAHMSI PUPOTHBIX PECYPCOB?

14. Yro mnoapasymeBaeT MPHUHIMII  TapMOHU3ALMKM  OTHOLICHUM  MOPUPOIABI U
npousBoAcTBa?1s.

15. OxapakrepusyiiTe BOJHbIE PECYPCHI IIIAHETHI.

16. OxapakTepusyiiTe pplOHBIC PECYPCHI TUTAHETHI.

2.3 IKos102uvecKuil MOHUMOPUHZ

CamocrosTenbHas pabora oOydarouierocs NpeArnoyiaraeT M3y4eHue IaHHOW TEeMbl IO
IUIaHy: TJ00anbHBIA, HAIMOHAIBHBIA, PETHOHAIBHBIA WM  JIOKAJIBHBIM  HKOJOTHYECKUI
MOHUTOPHUHT, OOBEKThl U CYOBEKThl IKOJIOTMYECKOI0 MOHHTOPHMHIA, COCTOSIHUE OKpYXKarolen
Cpezbl, SKOJIOTHYecKass 0e30MMacHOCTh, OIIEHKA Ka4eCTBA OKPYKAIOIIEH CPe/Ibl.

MOHUTOPHHT - MIOCTOSTHHOE HAOJIOCHUE 32 KAKUM-JTHOO MPOIIECCOM C IENbIO BBISBICHHS
€ro COOTBETCTBUS JKEIAEMOMY pE3ylbTaTy WM IEPBOHAYAIBHBIM IPEAIIOIOKCHUAM.
OKOJIOrMYeCKHii MOHUTOPUHT - HAaOJIIOJICHUE 32 COCTOSTHUEM OKPYXKAIOLIEeil cpeibl C LeNbI0 ee
KOHTpPOJI, IPOrHO3a W OXpaHbl. [[o BenuymHE OXBaTa TEPPUTOPHUM PA3IUYAIOT: JIOKAJIBHBIN,
pPETHOHANbHBIM, HALMOHAIbHBIN, IJI00aJbHBIE MOHHUTOPUHI. II0 MECTOIOJIOKEHHIO CTaHLUN
HAOJIIO/ICHUS PA3JINYAOT: KOCMUYECKUN, aBUALIMOHHBIN U Ha3€MHbBII MOHUTOPUHT .

['mobanpHas cucreMa MoOHHWTOpHWHTra okpyxawmehd cpenst (TCMOC) Opiia cosnmana
COBMECTHBIMH YCHJIMSIMH MHPOBOIO cOOOLIECTBa (OCHOBHBIE MOJIOXKEHUS W LEIU MPOrpaMMbl
obun chopmynupoBanbl B 1974 roxy Ha IlepBoM MeXIpaBUTEILCTBEHHOM COBEIIAHUU I10
MOHMUTOpUHTY). IlepBoouepenHoit 3ajgaueid OblUla IpU3HAHA OpraHMU3alMsl MOHUTOPUHIA
3arpsA3HEHUs] OKPY)KaIoLlel MPUPOAHON cpelbl M BBI3BIBAIOIIMX €ro (PakTopoB BO3JAEHCTBUS.
Cy1iecTByeT TpU OCHOBHBIX HarpaBiieHus aesTteabHocTH ['CMOC: MOHUTOPHHT, yIpaBJICHHUE
JAaHHBIMH, OLIEHKA COCTOSIHUS OKpykaromein cpensl. Onenka okpysxkaromei cpensl B 'CMOC
BEJIETCS B TPEX 001acTsIX:

- KiuMara B (pU3NYECKON OKpYKarolen cpese,
- BO300HOBIIIEMBIX IPUPOJIHBIX PECYPCOB,
- BO3JEHCTBHS XMMHUYECKHUX BEILECTB HA 3J0POBBE YEIOBEKA.

B P® co3mana enuHas TroCyAapCTBEHHash CHCTEMa JKOJIOTMYECKOTO MOHHUTOPHHIA
(ET'COM). 3agaun ET'COM:

-IIPOBEJICHUE C ONPENEICHHBIM IPOCTPAHCTBEHHBIM W BPEMEHHBIM pa3pelleHuEM
HaOJIroIeHU 32 M3MEHEHHEM COCTOSIHMS OKpYXKarollell MpUPOAHOM cpeibl U 3KOCHUCTEMaMH,
VMCTOYHMKAMHU aHTPOIIOTE€HHBIX BO3/IEHCTBU;

-IIPOBEJICHNE OLICHOK COCTOSIHMS OKPYXKAIOLIEH Cpenbl, IKOCUCTEM TEPPUTOPUU CTPAHBI,
HMCTOYHHMKOB aHTPOIIOI€HHOT'O BO3ECHCTBNS;

-IPOTHO3UPOBAHUE COCTOSIHHUSI OKpPY)KAlOIIEeW Cpeabl, SKOJOTHYeCKOW OOCTaHOBKM Ha
TeppuTOopun Poccum M ee permoHOB, ypOBHEW aHTPONOTE€HHOTO BO3JAEHCTBHS MPU Pa3JIMYHBIX
YCIOBUAX pa3MEUICHMs ITPOU3BOJIUTENIBHBIX CHJI, COLUAIBHBIX U IKOHOMHUYECKHX CLEHApUIX
Pa3BUTHSA CTPAHBI U €€ PETUOHOB.

B EI'COM ocymecTBiasieTcsi MOHUTOPUHT COCTOSIHUS MPHUPOIHBIX CpPEll, SKOCHUCTEM,
MIPUPOJIHBIX PECYPCOB M UCTOYHUKOB aHTPOIMOTEHHOTO BO3AEHCTBUS, a TaKke NWH(OPMallMOHHOE
oOecrieyeHne pemeHus 3kojorudeckux mnpobdsem. EI'COM  ¢yHKUMOHMpYET Ha YeThIpex
OCHOBHBIX YpOBHSIX: (efepanbHOM, peruoHaibHOM (OacceiiHoBoM), cyOBekToB Poccuiickoii
®denepanun (MMEHYeTCS TEPPUTOPUANBHBINA YPOBEHB), TOKAJILHOM.

Dkonoruyeckass 0€30MacHOCTh — OJIHA M3 COCTABISIONIMX HALMOHAIBHOM 0€301MacHOCTH,
COBOKYITHOCTb TMPHUPOJHBIX, COUUAIBHBIX, TEXHUYECKUX M JPYTHX YCIOBH, 00€CIEeunBaIOIINX
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KadyeCTBO JKN3HU nu 6630HaCHOCTB KN3HU 158 ACSATCIIBHOCTU HpO)KHBaIOIL[eFO (J'II/I6O
JIEHCTBYIOIIET0) HAa JTAaHHOW TEPPUTOPUH HACEIEHUS U O0ECIeYeHHE YCTOWYMBOTO COCTOSTHUS
OuoIeHO3a OHOTOMA €CTECTBEHHOM AKOCHUCTEMbI. EMMHBIM KPUTEPUEM OLIEHKH 3KOJIOTMYCCKOMN
0C30MaCHOCTH E€CTECTBCHHOH JKOCHCTEMBI W €€ YCTOWYMBOCTH SIBIISICTCS HEPYIIUMOCTD
€CTECTBEHHOTO OMOTOIa OCHOBHOI'O OHMOIIEHO32 U €ro CIOCOOHOCTh K BOCCTAHOBICHHUIO IMPHU
AHTPOIIOTEHHOM BO3JICHCTBHUH.

EnuHbIM KpUTEpUEM OICHKH 3KOJOTMYSCKON 0E30MacCHOCTH MCKYCCTBEHHOM 3KOCHCTEMBI
SIBJIICTCSl KAQ4E€CTBO JKU3HHU M 3JI0pOBbs HaceleHUs. OObEKTaMH IKOJIOTHMYECKON 0e30MacHOCTH
SBJISIIOTCS TIpaBa, MaTepUANIbHBIC U JAYXOBHBIE TOTPEOHOCTH JIMYHOCTH, MPUPOIHBIE PECYPCH U
HPHUPOJIHAS CPeJia WIIM MaTepraibHas OCHOBA FOCYAapCTBEHHOTO M OOIIECTBEHHOTO Pa3BUTHA.

[TonmuTHka 9KOJOTMYECKOW  O€30MacHOCTH —  IIeJICHANpaBJCHHAS  JCATCIILHOCTh
roCy/apCcTBa, OOIIECTBEHHBIX OpPraHU3aliui, IOPHINICCKUX U (PU3NICCKUX JIUI] IO 0OCCIICUCHUIO
AKOJIOTHYECKOM 0€30IaCHOCTH.

Bonpocuwl ona camonposepxu

1. JlaiiTe onpeneneHue NOHITUSIM «MOHUTOPUHI» U «3KOJIOTMUYECKUI MOHUTOPUHIY.

2. Kakue BHIBI 9KOJOTHYECKOTO MOHUTOPHHIA IO TPU3HAKY OXBaTa TeppUTOpHUA Bbl
3HaeTe?

3. Kakue BBl 5KOJIOTMYECKOIO MOHHUTOPHUHIA 10 MECTOPACIIOJNOKEHHIO CTaHIMK Bbl
3HaeTe?

4. Ha kakux ypoBHsX o0OecrieunBaeT HHGopMannuein KOCMUYeCKU MOHUTOPHUHI?

5. Kakue craniuu HaOnI01eHNs CYyLIECTBYIOT B HA36MHOM MOHUTOPUHIE?

6. Uro mpencraBimsier  co0oil  Tio0aibHAs  CUCTEMa  MOHHTOPHHTA  OKpYKa-
tomieit cpeasl ('CMOC)?

7. Kakossl neau I'CMOC?

8. Ilepeuncnute Tpu OCHOBHBIX HampasieHus aestensHoctd [[CMOC.

9. Uro mpencraBmsier coboii  EmuHas  rocymapcTBeHHas — CHCTEMa  DKOJIOTH-
yeckoro Mmonutopunra (ET'CoOM) P®?

10. Kaxkossl 3amaun ET'COM?

11. Ilepeuncaute 06bexTsl ETCOM.

12. Tlepeuncnute cyonpexTel EICOM.

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

14. Yto sgBnsercss e€AUHBIM KPUTEPUEM  OIEHKHM  SKOJOrMYecKod  Oe3omacHo-
CTH MPUPOJHON U UCKYCCTBEHHOM 3KOCUCTEM?

15. Tlepeuncnute 00BEKTHI IKOJIOTMUECKONH OE30MaCHOCTH.
16. Kakxum o6pa3oM olleHUBAeTCsl KaUeCTBO OKPYKarolei cpepl?
17. Kakue HopMaTHBBI KauecTBa OKpy»karoliei cpeasl Bel 3HaeTe?

2.4 OyeHka e03delicmausi Ha oKkpyxcarowyio cpedy (0BOC)

CamocrosiTenpHas paboTa 00ydaromerocs: mpenoaaraeT M3y4eH|ue TeMbl 110 CIISTYIOIIUM
paszzmenam: MacmTaObl aHTPOMOTEHHOTO BO3JIEUCTBHS HAa TPHUPOJTHBIE SKOCHCTEMBI, BHUJIBI
3arpsi3HEeHUH, KIaCCU(PUKAIIUU 3arpsi3HEHUH, BUABI UX BO3JEHCTBHS, IKOJIOTHYECKas IKCIIePTH3a
Y DKOJIOTMYECKHI ayJInT.

BoszneiictBue Ha okpyxkarouryto cpeny (OC) - eqrnHOBpEMEHHBIN W MIEPHOTUIECKUN aKT
7100 TIOCTOSHHBIA MPOIECC MPUBHECEHUS W/WIH U3BITHUS 000N MaTepHallbHON CyOCTaHIIUU
WJIM SHEPTUM MO0 OTHOUIEHUIO K OKPYXKAIOLIEH cpee, TPUBOASIINNA K U3MEHEHUIO €€ COCTOSIHUSI.
3arpsi3HEHUE - 9TO BHECEHHE B Ty WJIM WHYIO DKOJIOTHYECKYI0 CHCTEMY HE CBOWCTBEHHBIX €i
JKUBBIX WM HEKUBBIX KOMIIOHEHTOB, (PM3UUYECKUX WM CTPYKTYPHBIX U3MEHEHUH, HapyIIArOIINX
WJIM TIPEPBIBAIONIUX IMPOIECCHl KPYrOBOPOTA, MOTOKH PHEPTUU C HETPEMEHHBIM CIICJICTBHEM B
BUJIE CHIDKEHUS MPOJYKTHBHOCTU JAHHON IKOCHCTEeMBI. Pa3dnuuaiorT Xxumuueckue, Gu3niecKue,
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OMOIICHOTHYECKHE, CTAllMabHO-AECTPYKIIMOHHBIE 3arps3HeHus. OHM MOTYT OKa3bIBaTh
TOKCHYECKOE, aJJIEPTHYECKOE, MyTareHHOE, TePAaTOr€HHOE, KaHIEPOreHHOE U JAp. BO3ACHCTBUE
Ha )KUBbIC OPTaHU3MBI.

N3menenne OC - 310 mepemeHa (oOpaTumas WM HeoOpaTHMasi) CBOWCTB (KauecTBa)
Cpenoo0pa3yromux KOMIIOHEHTOB W/HIIM HUX COYETaHUH W COOTHOIIEHHWH B pe3ylbTaTe
OKa3bIBaeMbIX Ha HUX BoznencTBuil. [locnencTust usmenenus OC - oco3HaBaeMble CyObEKTaMuU
(OTAENBHBIMH JIOJIbMH, OINPEACICHHBIMUA COIMAIBHBIMHU TPYIIAMU WIH MpodeccrnoHalbHBIMU
coobiectBamu) usmeHennsa OC, mpoucuienne Wik MOTYIIUE MIPOU30UTH OJ BO3ACHCTBHEM
XO3SUCTBEHHON W/WIIM MHOM JEATENIbHOCTH U MPUBOIAIINE K YXYALUICHUIO 3J0POBbS U YCIOBUMN
JKU3HEJEATEIbHOCTH JIIOJIed B HacTosiieM uiu OynymeM. Bo3zaeiicTBue o3HadaeT pe3ynbrar
pean3aluy HaMe4yaeMoU JEeSTENIbHOCTH, C OJHON CTOPOHBI, U €r0 €CTECTBEHHBIE CIEJICTBUS - C
npyroi. I To u apyroe KOHLEHTpHUpyeTcs BHYTpu oObekrta. [locnencTBus HacTymaioT 3a
pamMKaMu 00OBEKTA, B CPEJE €r0 CYLIECTBOBAHMSL.

Hens mnpoegenuss OBOC cocTtoUT B MOArOTOBKE HKOJIOTMYECKH OOECHEUYEHHBIX
XO3MCTBEHHBIX W WHBIX permeHuil. OcHoBHbIe npuHImNbl npoBeacHuss OBOC: 1) coywacTtus
OOIIECTBEHHOCTH; 2) OTKPBITOCTH 3KOJOTMUYECKONW HH(OpManuu; 3) YHpeKISHHs - IPOIecc
OBOC pomkeH MpOBOIUTHCS HAYMHAs C PAaHHHUX CTAAWi MOATOTOBKU PEIICHUN MO OOBEKTY
BIUTOTH JI0 UX MPHUHATHUS; 4) aTbTePHATUBHOCTU U BaPUAHTHOCTH; 5) MHTETPAILlMU, YTO O3HAYAET,
YTO BCE ACHEKThl OCYIIECTBICHUS HaME4YaeMOH AeATEIbHOCTU (COLUANIbHbIE, SKOHOMHYECKHE,
MeANKO-OMoNornyeckue, aeMorpadudeckiue, TEXHOJIOTMYECKUEe, TEXHUYECKHE, MPUPOIHO-
KJIMMaTHYECKHE,  HPABCTBEHHbIC,  IMPUPOJAOOXPAHHbIE,  HMH)KEHEPHbIE,  APXUTEKTYPHO-
IUTAHUPOBOYHBIE U JIP.) IOJDKHBI paCCMaTPUBATHCS BO B3aMMOCBS3H; 6) pa3yMHOM JeTanu3anuu;
7) mocnepoBatenbHOCTH nericTBuil -tipu mpoBenennn OBOC nomkHa CTPOro BBIMOTHSATHCS
MIOCJIEI0BATEIbHOCTh ICMCTBUI B OCYIIECTBICHUHU 3TANIOB, IPOLEAYP U ONEPALIUA.

DKoJIoTMYECKasi dJKCIEpTH3a - YCTAHOBJIEHHE COOTBETCTBUS JOKYMEHTOB U (WIN)
JOKYMEHTAlluu, OOOCHOBBIBAIOIIMX HAMEUYaeMyld B CBA3M C peanusanueil oObekrTa
HKOJIOTMYECKON AKCIEpPTU3bl XO3AWCTBEHHYI0 W HMHYI JI€ATEIbHOCTh, SKOJIOIMYECKUM
TpeOOBaHUSAM, YCTAHOBJICHHBIM TEXHUUYECKUMHU perilaMeHTaMH U 3aKOHOJATEILCTBOM B 00JIACTH
OXpaHbl OKPYXKAIOWIEH Cpelbl, B LEJISIX MPEAOTBPALICHUS HETaTMBHOIO BO3JCHCTBHUS TaKOW
JEATEIBHOCTH Ha OKpY’Karllyro cpeny. Cpok NMpOBENEHHUs IOCylapCTBEHHOW 3KOJIOIMYECKON
AKCIEPTU3BI COCTABIISET:

1. nns mpocThIX 00BEKTOB - 10 30 nHei;

2. 00BEKTOB CpeAHEH CI0XKHOCTH - 10 60 mHEl;

3. cinoxHBIX 00BekToB - 120 gHeit. Cpok  mpoBeAeHUS  TOCYAapCTBEHHOM
HKOJIOTMYECKON  OKCHEepTU3bl MOXET ObITh MNpPOAJNEH, HO HE JODKEH I[peBBILIATh
[IECTU MECSIIEB IS CIIOKHBIX OOBEKTOB.

OKOJIOrMYeCKUi ayAuT - He3aBHCHMAs OLICHKA COOJIIOJICHHUS CYObEKTOM XO3IHCTBEHHOM U
WHOU JIeSTeNIbHOCTH HOPMAaTUBHO-TPABOBBIX TpeOoBaHuii B o0iactu oxpansl OC U MOArOTOBKA
pexkoMeHaauuid B 00JacTH SKOJIOTMYECKOM aesreabHocTH. CylecTBYIOT CIEAYIOUIUNE BHJIbI
DKOJIOTHYECKOTO aAyAUTA:

- OIpEJENeHNe COOTBETCTBUS cyObeKTa XO35IICTBEHHON JeATETbHOCTH
MIPUPOIOOXPAHHBIM TPEOOBAHUSM;

- oneHKa 3p(EeKTUBHOCTH CUCTEMBI HIKOJIOTMYECKOTO MEHEKMEHTA,

- OIEHKa DJKOJOrMYeCKOW O€30MacHOCTH HCIHOJB3YEMOrO ChIphbs, 000pyAOBaHMS,
TEXHOJIOTHI;

OIIEHKAa 3KOHOMHYECKOT0 yiep0a OT 3arpsi3HEHUS;
OIIEHKA OMAaCHOCTU OTXOJIOB;
orpeziesieHue palliOHAIbHOCTH MTPUPOIONOIB30BaHUs HA KOHKPETHOM TEPPUTOPHUN;

OILICHKa 3HepFOHOTp66JICHI/IH U NPCAJIOKCHUC HYTCﬁ IO €0 CHUKCHUIO.

Bonpocul u 3a0auu ona camonposepku
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1. JlaiitTe ompeneneHUE TOHIATHSAM  «BO3JCUCTBHE HA  OKPYXKAOIIYIO  Cpeay»,
«m3menenne OCy, «mocnenctsust naMmenenns OC».
JaiiTe onpeneseHne NOHATHIO «3arpA3HEHUEY.
[TpuBeaute n3BecTHBIe BaM kiaccupukanum 3arpsa3HeHU.
Onwumute MacmTaObl HeTIHOTO 3arps3HeHrst MUPOBOTO OKeaHa.
Onwumure MacTaObl 3arps3HEHUS TIOYB MECTHIUIAMU.
Onwumute MacTaObl 3arpsA3HEHUS TIOYB TSHKEIBIMUA METaNIaMH.
HaiiTe onpeneneHne NOHITHIO «OlleHKa Bo3encTBus Ha OCy.
Kakosa neias OBOC?
. Ilepeuncnure ocHoBHBIE TpUHLIMIIEI poBeaeHns OBOC.
10 JaiiTe onpenesieHne NOHATUIO «3KOJOTUYECKasi SKCIIEPTU3AN.
11. Kakoii  ¢QenepanbHblii  3aKOH  pErjJaMEHTHPYET  MPOBEACHHUE  HKOJIOTHYE-
CKOM 3KCTIepTHU3bI?
12. KakoBbI CpOKH MTPOBEACHUS IKOJIOTHUECKON IKCIIEPTH3BI?
13. TlepeuncnuTe MPUHLIUIIBI SKOJIOTHUECKONW IKCIIEPTH3HI.
14. [laiiTe onpeneneHne MOHIATHIO «IKOJIOTUUECKUHN ayTuT».
15. IlepeuncauTe BUABI 3KOJOTUYECKOTO ayAUTA.

CONoOR LN

2.5 IKoHOMUYecKue MexaHuU3Mbl NPUPOI0OXPAHHOU
dessmesibHOCMU npednpussmutil

CamocrositenibHass paboTa CTyIeHTAa COCTOMT B M3YUYCHMH IIPAaBOBOM  OCHOBBI
SKOHOMUYECKHX MEXAHU3MOB MPHUPOJOOXPAHHON JIE€ATEIbHOCTU MPEANPUATUN, CTPYKTYpPbI
mJIaTeXxXe B 001aCTH MPUPOIOTIOIB30BAHUS U OXPAHbI OKPYIKAIOIIEH CPE/Ibl.

[Tpunuuner  pa3paboTku  3GGEKTUBHON  KOHUEHNIIMM IKOHOMHUYECKOTO MeXaHH3Ma
IIPUPOJOINOIIB30BAHMS CIIEYIOLIHE.

1. DddexTtuBHas KOHIENIMS palUMOHATU3AIUN PUPOJONOIB30BAHUS U OXPaHBI
OKpYKaIoIlel CpeAbl U COOTBETCTBYIOIIMK YKOHOMUYECKUI MEXAHU3M MPUPOIOIOIb30BaHUS B
CEKTOpax/KOMIUIEKCax MOTYT OBbITh pa3paboTaHbl M PealiM30BaHbI TOJBKO TOcCTe pa3paboTKu
KOHIICTIIINH Pa3BUTHUSI CAMUX CEKTOPOB/KOMILJIEKCOB U BCE SKOHOMUKH B I[E€JIOM.

2. DKOHOMHYECKUH MEXaHHU3M MPHUPOJOIOIb30BaHUS JOJKEH OBITh OpraHWYecKOMn
YacThl0 «TJI00aNbHOTO» IKOHOMHUYECKOTO MEXaHHW3Ma, OH HE MOXET ObITh JIOKAJbHBIM U
OXBAaTBhIBaTh TOJIBKO IPHUPOJOIKCIUIYAaTUPYIOIIHE KOMIUIEKCHI M OTpacid. J[aHHBI MeXaHW3M
JOJKEH OBITh COTJIaCOBAH C APYTMMH SKOHOMMYECKHMHU MeEXaHHW3MaMH, JIEHCTBYIOIIMMHU Ha
nocienyonmx  (mocne  «IpUPOIHBIX»)  dTamax  MNPUPOAHO-TIPOJYKTOBOW  BEPTUKAIH,
COCIMHSIONIEH IIEpBUYHBIE IPUPOJIHBIE PECYPCHl C KOHEYHOM mpoaykuuen. Tem caMbiM
HKOHOMHMUYECKUI MEXaHU3M NPUPOAONOIb30BAHUSA (B Y3KOM CMBICIE) JOJKEH CTaTh YacThiO
o0miero MexaHu3Ma, peryjiupymomero (¢(yHKIMOHUPOBAHHE OTJENbHBIX IPOU3BOJCTB B
IPUPOJHO-TIPOTYKTOBON BEPTUKAIH, U OBITh OPMEHTUPOBAHHBIM HAa KOHEUHBIE PE3yJIbTATHI.

3. DKOHOMHYECKUH MEXaHHW3M IMPUPOAONOIb30BAHUS B CEKTOPAX/KOMILJIEKCAX JOJKEH
(dopMHpOBaTECS Ha MEXKCEKTOPAIBbHOM, MEXKOTpPAcIeBOM W MEXKPETHOHAIBHOM OCHOBE. DTOT
MPUHIMUIT MOYKHO NPOWJUIFOCTPUPOBATh Ha NPHUMEPE B3aWMO3aBUCHMOIO XapaKTepa Pa3BUTHS
arpoNnpoOMBIIUIEHHOTO W  TOIUIMBHO-PHEPre€THUECKOTO KOMILIEKCOB IPH  aJIbTEPHATHUBHBIX
BapHaHTax pPEIICHUs HKOJIOTHYecKuX mpobdiieM. B atux ciydasx 3hpPpexTuBHBIN IKOHOMUYECKUI
MEXaHU3M TPHUPOJIONONB30BaHUS MOXKET OBITh CO3[aH TOJBKO HA OCHOBE KOMIUIEKCHOTO
OAXO0AA.

CymectByeT Tpu  THNA  DKOHOMHMYECKHMX  MEXaHU3MOB  IPHPOJONOJIB30BAHUS:
KOMIEHCUPYIOIIMM  (MATKUM,  TACCUBHBIM)  MEXaHW3M;  CTUMYJIUPYIOIIMM;  >KECTKH
(«nomasinsttonuii»). Ilpu n3ydeHnn TemMbl HEOOXOMMO YMETh 0XapaKTepHU30BaTh KaxIbIH.

@3 "O6 oxpane okpyxaromieir cpeas” ot 10.01.2002 N 7-®3 pernameHTHUPYET METOBI
sKOHOMHUECKOTro perynupoBanus B OOC, mnaTy 3a HEraTUBHOE BO3/EICTBHE HA OKPYKAIOLIYIO
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cpeny, MpEANPUHUMATENbCKYIO JEATEIbHOCTh, ocyuiecTBiasieMyto B nensix OOC, 3arparuBaer
BOIIPOCHI JKOJIOTMYECKOTO CTPAXOBAHMS, A TAaKKe HA3bIBACT BHUIbl OTBETCTBEHHOCTH 3a
HapyIICHUE 3aKOHOAATENbCTBA B OOJIACTH OXPaHbl OKPYKAIOMIEW Cpeabl W IPOBO3IJIAIIACT
00513aHHOCTH TIOJTHOTO BO3MEIIEHUS Bpea OKpYKaroIlen cpee.

VYiep0O, HAaHOCHMBII BCIEACTBUE 3arps3HEHUS MPUPOIHON Cpeabl - 3TO (PaKTHUECKOe
MPOSIBJICHUE IOTEPh: SKOJOTMYECKHX, COLMAIBHBIX, AKOHOMUYECKHUX. PaznuyarorT mnpsamoin
ymep0, T.e. ymep0 BCIEACTBUE HEMOCPEACTBEHHOTO YXYALICHHUS 3/I0pOBbsl U yCIOBUH
YKU3HEJEATEIIbHOCTH YEJIOBEKa; U - KOCBEHHBIHN yIIep0 - yiiepo, Kak co3laHue NpearnoChUIoK AJis
YXYALIEHUS XU3HEICATEIbHOCTH 4YEJIOBEKa WM HE3aMETHOIO BO BPEMEHU M IPOCTPAHCTBE
BO3JICUCTBUS HAa IOTEHIMAIbHBIE BO3MOXHOCTH IPUPOJHOM COCTAaBIAIOIIEH B CHUCTEME
«O00IIIEeCTBO - IPUPOJIHAS CPEIA.

Ymepd MOXHO TpPEACTaBUTh TakKe B BUIAE OTPHULATEIBHOrO  OOLIECTBEHHOTO
noTpedieHus, T.€. 3aTpaT Ha JIMKBUIALMIO HEraTUBHOI'O BO3/JCHCTBUS HAa OKPYXKAIOILYIO CPELy.
Yiiepd MOXeT ObITh MPEJICTABICH B PAa3IMYHBIX BPEMEHHBIX HMHTEpBaJIaX: OJHOMOMEHTHBII
(aBapusi), mepMaHEHTHBIN (3pO3HUsl, 3aCOPEHUE MTOYUB), JTATCHTHBIN (IIPOSIBISETCS CO BPEMEHEM )

VYHuBepCcaNbHOM  €AMHOM €IWHUIIBI HW3MEpeHus yuepda HE CyIIeCcTBYeT, T.K.
paccmaTpuBaeTCsl BO3ACHCTBHE HA YEJIOBEKA HA PA3HBIX YPOBHSX.

Benuuuna ymiep6a MOKET ONpPENeNsTbcs B COOTBETCTBUU C Pa3HbIMM METOJIMKAMH. 3a
OCHOBY OIpEIEIICHUs IKOHOMUYECKOro yiiepba Oepercsi «BpemeHHas TumoBas METOAMKA
OmpeeNeHuss  SKOHOMHYECKOH  3(h(EKTUBHOCTH  OCYIIECTBICHUS  MPUPOIAOOXPAHHBIX
MEpONPUATHIA W OLEHKA HKOHOMHYECKOTO yIepOa, MPUYUHAEMOTO HAPOJHOMY XO3SIHCTBY
3arpsi3HEHUEM OKPY Kalolleil cpeabl», pazpadorannas B 1986r.

Bonpocul u 3a0auu ona camonposepku

1. JlaiiTe onpeneneHre TEPMUHY «3KOHOMHKA IPUPOIONIOIb30BAHUS.

2. Ilepeunciiure  npuHIUOBI  pa3paboTku  A(HPEKTUBHOW  KOHIEHIIMH  DKOHO-
MHUYECKOT0 MEXaHU3Ma IPUPOI0N0Ib30BaAHUS.

3. Onummre CyTh KOMIIEHCHPYIOIIETO MEXaHW3Ma IPUPOI0TIOIb30BAHUS.

4. Onumure cyTh CTUMYJIUPYIOLIETO MEXaHU3Ma IIPUPOA0NOJIb30BaHNUS.

5. OnuumTe CyTh )KECTKOr0 MEXaHU3Ma MPUPOIONOIb30BaHUS.

6. KakoBbl MeTOoAbl 3KOHOMHMUYECKOro perynupoBaHus B oxpaHe OC cormacHo @3 «O6
OXpaHe OKpYXarolleu cpenb»?

7. Kakne Buasl HeratuBHOTO Bo3aeiicTBrst Ha OC saBisioTCs mIaTHEIMU corinacHo D3 «O06
OXpaHe OKpYXarolle cpenbi»?

8. Kakue BBl OTBETCTBEHHOCTH 3a HapyllEHHE 3aKOHOJATENbCTBA B 00JIACTH OXpaHbI
OC cymecTtByroT?

9. KakoBo makcuMasnbHOe HakazaHue cornacHo YK P® 3a 3arpszHenue
BoA?

10. [aiite onpenenenue noHATHIo «ymepo OCx.

11. Kakum 06pazoM MOXKHO paccuuTaTh yIiepo okpyskaroiiei cpezae?

12. KaxoBbl BpeMeHHbIE HHTEpBaJIbI yiepoa?

5. MeToanueckne peKOMEHAAIMM IO MOATOTOBKe 00y4amomerocsi K IPOMe:KYTOYHOM
aTTecTaluu

VY4eOHbIM IJIaHOM M0 JUCIHHILIMHE «OKOJOTHs» MPeAyCMOTpeHa cieayromas dopma
IIPOMEXKYTOUHOM aTTeCcTalllu: 3a4eT.

[IpoMexyTouHas aTTecTalds  HalpaBiI€HAa Ha IPOBEPKY KOHEUHBIX pE3yJIbTAaTOB
OCBOEHUS AUCLUILIUHBI.

dopMa MPOMEKYTOUHOM aTTecTalluu «3auyeT» IMpelnojaraeT YCTaHOBJIEHUE (akTa
c(OpPMUPOBAHHOCTH KOMIIETEHIIMM HAa OCHOBAHMM OLIEHKM OCBOEHHUS O0yYarolmuMcs
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IIPOrpaMMHOr0 MaTepuaja 0 pe3ysbTaTaM TEKYIIEro KOHTPOJISl JUCLUUIUIMHBI (MOIyJs) B
COOTBETCTBUU C TEXHOJOTHYECKON KapTOM.

Ecnu obOyuarommiicss HaOpan 3a4eTHOE KOJIMYECTBO OalsIOB COTVIACHO YCTAaHOBJIEHHOMY
JUana3oHy Mo JUCIUILIMHE, TO OH CYUTAETCS aTTECTOBAaHHBIM.

Takum o00pazoMm, MOATOTOBKA K 3a4eTy MPEIIojaraeT MOATOTOBKY K ayJIUTOPHBIM
3aHATHUSAM U BHEAYTUTOPHOMY TEKYIIEMY KOHTPOIIO BceX (HopM.
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