MeTtoauyeckue MaTepuabl AJ1s1 00y4aroMuXCcs
110 OCBOCHHIO JUCIHUIIINHEI

JKoJorus
HAaMMCEHOBAaHWEC NJHUCLUIIJIMHBI

Hampasnenne noaroroku: 23.03.03 Dkcruryaraius TpaHCIOPTHO-TEXHOJIOTHICSCKUX MAIIIWH U

KOMIIJICKCOB
KOJI X HaMEHOBAHHE HAIIPaBJICHUS IOATOTOBKH /CHEUAIBHOCTH

HamnpaBnennocTs (mpoduins): «ABTOMOOWIIM ¥ aBTOMOOUIBLHOE X035HCTBOY
HanMEHOBaHHE HATPABJICHHOCTH (IIPOQHIIS) /CrIeHaIN3aiI

MypmaHck
2026



CocraButens — SmkuHa A.A., cr.aipenojaBaTtenb Kadeapbl 3KOJIOTMH W TexHochepHOH
6e3onaciocty PI'AOY BO «MAVY»

MCTO[[I/I‘IGCKI/IC MarepraJgbl IJId 06yqa}0un/1xc;1 IO OCBOCHHIO JHCHUIIIIMHBI «IKOJIOTHS»

paccMOTpEHbI ¥ 000pEHbI Ha 3aceaHuy Kadeapbl 3KOJIOTUU U TeXHOC(hepHOi 6e30macHOCTH



O01IMe MoJ10KeHus

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

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

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

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

- HEKOTOpbIe pa3Jenbl WM TeMbl AWCHHUIUIMHBL HE pa30MpaloTcsl Ha JIEeKHusX, a
BBIHOCSITCS Ha CaMOCTOSATENBHOE HM3Y4YeHHE II0 PEKOMEHAYeMOMY IIepeYHI0 OCHOBHOH U
JIONIOJTHUTEIILHOM JIUTepaTyphl M y4eOHO-METOIUYECKIM pa3padoTKaMm;

- YCBOCHHE TEOPETHYECKUX MOJOXKECHHUH, METOJHK, PACYETHBIX (OPMYI, BXOASAIINX B
CaMOCTOATENIFHO ~ W3y4aeMble  TeMbl  JUCHMIUIMHBL,  HEOOXOAMMO  CaMOCTOSTEIBHO
KOHTPOJIMPOBATH C TIOMOIIBIO BOIIPOCOB JIJISi CAMOKOHTPOJIS;

- CO/IEp)KaHUE TEeM, BBIHECCHHBIX Ha CaMOCTOATENIFHOE H3y4YeHHE, B 00s3aTeIbHOM
MOPSIKE BXOJTUT COCTaBHOW YacThIO B TEMBl TEKYHIETO KOHTPOJS M TPOMEKYTOYHOH
aTTeCTaIHH.

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

OTtnenpHble y4eOHO-METOAUYECKUE PAa3padOTKH MO JUCHUILIMHE ydeOHble MOCOOUs MU
KOHCIIEKTbI JIEKIIUH, METOJMUECKUE PEKOMEHJAIMU IO BBIIOJIHEHUIO Ja0OpaTOpHBIX padoT U
pelIeHno 3a1a4 u T.1. pa3menieHsl B OMMOC MAY.

OOyuaronmmmMces: peKOMeHJIyeTcsl MoJIyduTh B 6ubnuoreke MAY yueOHyto nuteparypy,
HEOOXOIUMYIO Tl pabOTHI HA BCEX BUIAX ayTUTOPHBIX 3aHATHH, a TAKKE JJISI CAMOCTOSITEIIbHOM
paboThI 10 U3YYEHUIO AUCIUIUINHBL.

Bunsl yueOHO# paboThl, CPOKHM MX BBHIOJHEHUS, 3aIUNIAHUPOBAHHBIE 110 AUCHUIUIMHE, a
TaKXKe CHCTeMa OIICHWBAaHUS pe3y/lIbTaToB, 3aUKCUPOBAaHbBI B TEXHOJOTMYECKOH KapTe
JVICTIATUTHHBL:

Ta6auna 1 -TexHonornyeckasi KapTa TeKyIero KOHTPOJISA M IPOMEKYTOYHOH aTTecTalluM
M0 AMCIHMILINHE «DKOJOTHs» (IPOMEKYTOUHAS aATTECTANMS - 3a4eT) ouHas ¢opma

3ayeTHOE KOJIMYECTBO I'padux
Ne KoHTpoJibHBIE TOUKH 0aJJI0B NPOXO0KICHUSA
min | max (Hexesm cravm)
Texkymmii KOHTPOJIb

1. | [locemenue u pabota Ha neKIUAX (6 JIEKITHIA) ‘ 12 ‘ 34 ‘ 1o pacnincanuto
Het mocemennii — 0 0aju10B, KaXkaas JEKIHs — oT 2 0auioB J0 5,66

2. | IlpakTuyeckue 3aHsATHsI/CeMUHAPBI ‘ 48 ‘ 66 | Tlo pacnucanuio
BrmmonHeHne 6 mpakTHUecKuX paboT B CPOK - 66 OamioB; BeITOTHEHHE 6 MPAKTHYECKUX paboT
He B cpok- 48 OammoB. Kaxnas mpakruueckass pabora B cpok — 11 Gaminos, He B cpok — 8
OayioB. BemonHeHne 3 1 MeHee MpaKTHIeCKuX padot — 0 6auioB.
WTOI'O 3a paboty B cemecTpe | min-60 | max-100 |

HpOMe)KyTO‘IHaﬂ aTTeCTalusd «3a4Y€eT»

Ecnu oOyuaromuiicss Habpan 3aueTHOE KOJIMYECTBO 0aJIOB COTIACHO YCTAaHOBJIIEHHOMY JHMAIa30Hy MO
JUCHUILIMHE, TO OH CUHUTAETCS aTTECTOBAHHBIM

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




PaboTa 1mo W3y4eHWIO NUCHUIUIMHBI JIOJDKHA HOCHTH CHCTEMaTHYecKui xapakrtep. s
YCIICIIHOTO YCBOEHHS TEOPETUYECKOTO MaTepuala 1o MnpeajgaraeMoil JTUCIHUILTMHE HE00X0IuMO
pEryJsipHO TIOCEIIaTh JICKIUH, AaKTHBHO paboTaTh Ha YYEeOHBIX 3aHSATHSIX, BBINOIHATh
MUChMEHHBIC PA0OTHI MO 33JaHHUI0 TPETNOJaBaTElsA, MEPEUYUTHIBATH JICKIIMOHHBIN MaTepual,
3HAYUTEITBPHOC BHUMAHKE YENISATh CAMOCTOSTEILHOMY N3YUCHUIO JTUCIUTLTUHBI.

BaxHbIM yCIIOBHEM YCIEUTHOTO OCBOCHHUS ITUCIUIUIMHBI SIBIISIETCS CO3/JaHHUE CaMHUM
00y4JaromuMCsl CHUCTEMBI MPAaBHJIBHONH OpraHM3allid TPYAa, IMO3BOJIIIONICH paclpeneuTh
yueOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C KAJICHIAPHBIM Y4COHBIM rpaguKoM.

1. MeToauuecKkue PE€KOMEHIAIUH ITPH paGOTe Ha 3aHATUAX JICKIITMOHHOI'0 THIIA

K 3aHsaTHsM J1eKIMOHHOrO0 THIIA OTHOCATCS JIEKIMM W HUHBIE YydeOHBbIE 3aHATHUSA,
npeaycMaTpuBarolliye NPeMMYIIEeCTBEHHYIO epeiady yueOHOoM nHpopMaluy npenojaBaTeieM.

Jlexnus npeacrasiseT coOOH MOCIEI0BATENIFHOE U3JI0KEHUE [IPENOIaBaTeNIeM y4eOHOTo
MaTepuana, Kak IIPaBWJIO, TEOPETHUYECKOro Xxapakrepa. Llenb JEKIMOHHOIO 3aHATHS —
OpraHu3anys LeJIeHaNpaBIeHHON 103HABATEIBHON JEATEIbHOCTH 00Y4atoIUXCsl 10 OBJIAICHUIO
IPOrpaMMHBIM MaTepHaaoM y4yeOHOM TUCIUILIMHBIL.

B psnme ciaydaeB JeKnHs BBIMONHACT (YHKIUIO OCHOBHOTO HCTOYHHMKA WH(OpPMAaIUH,
Harpumep, IpyU OTCYTCTBUU YY€OHHMKOB U YUE€OHBIX MOCOOMI; B ciydae, KOrja HOBbIE Hay4HbIE
JaHHbIE 1O TOM WM MHOW TEME HE HalUIM OTPaXEHUs B y4eOHMKaX; OTIEIbHBIE Pa3ieibl U
TEMbI OYEHb CJIOXKHBIE JJI1 CAMOCTOSTENILHOI'O U3yUeHHsI 00yUJaroIUMUCs.

B xozne npoBeneHus 3aHATUHN JEKIMOHHOTO TUIIA HEOOXOUMO BECTH KOHCIIEKTUPOBAHUE
M3JIaraeMoro MperoiaBaTeaeM Marepuaa.

HaunOonee TouHO M mOApPOOHO B XOJ€ JIEKUUHU 3alMCHIBAIOTCA CIIEAYIOLIME AaCIEKThI:
Ha3BaHUe JIEKINH; IJIaH; UCTOYHUKU MH()OPMAIIUK 1O TeMe; MOHATHS, ONpPEeeNICHHs; OCHOBHbBIE
(bopMyIIbl; CXEMbI; IPUHIUIIBL, METO/IbI; 3aKOHBI; TUIIOTE3bl; OLIEHKH; BBIBOJBI U MPAKTHUYECKHE
PEKOMEHIALINN.

KoHcnekT - 3To He TOoYHas 3amuch TEKCTa JIEKIMM, a 3alKiCh CMBICIA, CYTH y4eOHOM
uHpopmanuu. KoHcnekT numercs sl MOCIEAYIOIIEro YTeHHsS W 3TO 3HA4YMT, 4TO (OPMBI
3alMcy CleayeT JejaTb TaKUMH, YTOObI X MOXKHO OBUIO JIETKO M OBICTPO MPOYUTAThH CITYCTS
HekoTopoe BpeMs. KoHcmekT pomkeH oOneryaTb HNOHMMaHME M 3allOMHHAHHUE Y4eOHOM
uH(pOpMaLIUH.

PexomeHnayercst 3anaBaTh JIEKTOPY YTOYHSIOIIME BOIPOCHI C LENbIO  YIIIYOJEHHS
TEOPETHYECKUX TMOJOKEHHM, pa3pelleHus INPOTUBOPEUYMBBIX cuTyauui. [Ipm moaroroeke
3aHATUSAM CEMHMHAPCKOIrO THUIMA, MOXKHO J0padaThiBaTh CBOM KOHCIEKT JIEKIMM, Jejlasi B HEM
COOTBETCTBYIOILIME 3alUCH W3 H3YYEHHOW JMTEpaTypbl, yKazaHHOW B pabouyeil mporpamme
JUCLUIUIAHBI.

Temartuka nexuuii gaercs B pabouel mporpaMMe AUCIUILTUHBL.

2. MeTonnyeckne peKOMEHJANMH MO TMOATOTOBKE W PadoTe HA MPAKTHYECKHUX
3AHATHAX

IIpakTnuyeckoe 3ansithe - 5T0 (¢dopmMa oOpraHu3anuu y4eOHOro  Ipolecca,
IpeJIoJiararomias BHIIOJHEHUE CTY/I€HTaMU 10 3aJIaHUI0 U T0J PYKOBOJCTBOM IPEIOIaBaTeNs
OJTHOW MM HECKOJBbKUX MpaKTHUECKUX paboT. VM ecnum Ha JIEKIMM OCHOBHOE BHHMAaHHUE
CTYJEHTOB COCPEIOTOYMBAETCS HA Pa3bsICHEHUU TEOPUU KOHKPETHOU Yy4eOHOM AMCUUILIMHBI, TO
NPaKTUYECKHE 3aHATHS CIYKaT JUIsi oOydeHHs] MeToJaM ee NMpHMEHEHHs. [ JTaBHON MX Lenbio
ABIIIETCS. YCBOEGHUE METOJa HCIOJIb30BAaHUS TEOPHH, MPHUOOPETEHHE MPAKTHUYECKUX YMEHUH,
HEOOXOAUMBIX JUTS U3YUEHUS MOCIEAYIOIINX TUCIUILIINH.

[ToaroToBKy K MpakTUYECKOMY 3aHSATHIO JIyYllle HAUMHATh Cpa3y K€ MOCJIE JICKIUHU 0
JAHHOM TeMe WM KOHCYJIbTallMM TpenojaBarens. HeoOxoaumo mnomoOpaTh JUTEpaTypy,
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KOTOpasi peKOMEH0BaHa JUIsl MOATOTOBKHU K 3aHATHUIO U IPOCMOTpETh ee. Jrobas TeopeTrueckas
npobiieMa J0KHA OBITh OCMBICIIEHA CTYIEHTOM C TOUKH 3PEHUS €€ CBSI3U C PeaIbHOM KU3HBIO U
BO3MO>KHOCTBIO PEaJIM3alluy Ha IIPaKTUKE.

Leab0 MpakTHYeCKUX 3aHATHH SABJSETCH 3aKPEIJICHUE TEOPETUYECKUX 3HAHUM U
HaBBIKOB CAMOCTOSITENIbHOW pa0OThI, TOJYYEHHBIX B TIpouecce OOydeHHs 10 JaHHOH
JUCLHUIIINHE.

3aaun NpaKTHYeCKUX 3aHATHIA:

1. BeipaboTaTh HaBBIKH 10 MPAKTUYECKOMY HCIOJIb30BAHUIO 3HAHUN B OOJIACTH OXPaHBI
TpyZa.

2. Pa3BUThb y CTYIEHTOB HAaBBIKM CaMOCTOSITENIbHON paboThl C  Yy4eOHUKOM,
3aKOHOJIaTeNIbHBIMH, MTOJI3aKOHHBIMU Y HOPMATUBHBIMU aKTaMH, yMEHHE paboTaTh B KOMaH/IE.

MHNPAKTUYECKOE 3AHSITHUE Nel
«Tpoduueckas CTpyKTypa SKOCUCTEM»
MeToauyeckue ykazaHus

1. BcTaBbTe B TEKCT MPOITYIIEHHBIE CIOBA:
Coo00111eCTBO  OpPraHM3MOB pPa3HbIX BHJOB, TECHO B3aWMOCBS3aHHBIX MEXAYy CO000H u

HaceJAIoIuUX 00Jiee WM MEHEe OJTHOPOJIHBIN y4aCcTOK, HAa3bIBACTCS 1). B ero

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

OpraHU3MOB U KOMIIOHEHTOB HEXHUBOH MpPHUPOAbI, OOBEAUHEHHBIX KPYrOBOPOTOM BEILECTB U

MIOTOKOM SHEPrHMM B E€IUHBIM MPUPOJIHBIA KOMIUIEKC, Ha3bIBAETCS 4) wu
5).

2. 3amoNHATE TPOIYCKH HA3BaHUSMH (DYHKIIMOHAIBHBIX TPYIIT YKOCHCTEMBI W IApCTB
JKUBBIX CYIIECTB.
Opranusmsl, MOTPEOIISIONINE OPraHUYECKOE BELIECTBO U MepepadaThIBalOIIME €ro B HOBBIE

(G opMBbI, Ha3BIBAIOTCS 1). OHu ipeacTaBiIeHb B OCHOBHOM BUJAMH, OTHOCSIIIIUMCS K

2) mupy. Opranusmsl, NOTPEOISIONIME OPraHUYECKOE BEIIECTBO U IOJHOCTHIO
pasnararouge €ro J0 MHHEPAIbHBIX COEIWHEHUW, Ha3bIBAKOTCS 3). Ouum
MPEJCTABICHBI BUAAMU, OTHOCSIIIUMUCS K 4). Opranu3mbl, KOTOpbIE MOTPEOJISIIOT
MUHEpalbHbIE COECIMHEHUS M, UCIOJIb3ys BHEUIHIO SHEPTUI0, CUHTE3UPYIOT OPraHUYECKHe
BEIIIECTBA, HAa3BIBAIOTCS 5). OHHM TpencTaBieHbl B OCHOBHOM BHJaMH,
OTHOCSIIIIUMUCS K 6) mupy.

3. IlogOepure K KakJIOMy OpraHu3My Ha pUCyHKe 1, K Kakoil (yHKIHMOHAJIBHOM TpyIIe
(uu TpyIaM) 3KOCUCTEMBI OH OTHOCHUTCHA.



Pucynok 1
4. TlokaxuTe CTpEeTKaMH NHILIEBBIE CBA3M MEXIY H300paKCHHBIMH HAa PHCYHKE 2 BHIAMH
KUBOTHBIX U PACTEHUI OMOIIEHO3a TYH]IPHI.
Boinummure (10 puCyHKY) BUJIbI, OTHOCSIIIMECS K:
a) IpOJyLIEHTaM
0) KOHCyMEHTaM IePBOro MopsIKa
B) KOHCYMEHTaM BTOPOTO WJIM TPETHETO MOpsaKa

5. BeimumuTe Ha3BaHUS JKUBOTHBIX, KOTOPBIX MOXKHO OTHECTH K KOHCYMEHTaM IEPBOTO
nopsiKa:

Koposa, neB, am&06a, mayk, BOJK, 3asil, MBIIIb, 3€JEHBII Ky3HEUHK, SICTPEO, TYCh, JIMCHUIIA,
IIyKa, aHTWJIONA, TajiloKa, CTEMHas 4epernaxa, BUHOTpaaHas YIWUTKA, Nedb(GUH, KOJIOPaICKHi
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KYyK, ObIYUH IIeTIeHb, TYCEHUIA KAIyCTHOW OCNISTHKH, OCNbIii MeIBeIb, Mmueia, KPOBOCOCYIIHIA
KoMap, CTpeKo3a, s0JI0HEeBas TUIOA0KOPKA, TJIs, cepas aKkyJa.

6. BcraBbTe mpomyIiieHHbIE CIIOBA.
Psanpl, B KOTOPBIX KaXKIbld NPEABIAYLIMHA OpPraHU3M CIYXUT THUIIEA NOCIEAYIOLIEMY,
Ha3bIBAIOT 1). OTnenpHBIC 3BEHBS LIETICH MUTAHKUS HA3bIBAIOT 2).

7. TlokaxxuTe CTpejIKaMu IMUIIEBbIE CBSI3U MEXAY M300paKEHHBIMU HAa PUCYHKE 3 BUAAMU
KUBOTHBIX U PACTCHUI OMOIICHO3a CTEIIH.

Bemumure (o puCcyHKY) BUIbI, OTHOCSIIIMECS K:

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

"A" \ ’L‘? g gl / PZZ.:’-:??\’J 3
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Pucynox 3

PAKTHYECKOE 3AHSITUE No2
«Jlemorpaduueckas cTpykrypa nonyssiuii. OCHOBHbIE 3aKOHOMEPHOCTH pOCTa MOMYIISLUN»

MeTtoauyeckue yKasaHus

B >xu3HM 1106010 KUBOTO CYyIIECTBA OOJIBIIYIO POJIb UTPAIOT OTHOLIEHUS C IPYTUMHU
IPECTaBUTENISIMU COOCTBEHHOTO BUAa. OTHOILIEGHHSI 3TH OCYIIECTBISIOTCS B HONYAAYUAX.
«[Tomymtocy» MoO-NaTbIHU — «HAPOA», U B TOYHOM IEPEBOJIE CIOBO «IOMYJISLUA» 03HAYAET
HaceJIeHHe BU1a Ha Kakoi-nubo teppuropui. [1o onpenenenuto C.C. lIBapua, nonyrayus — 310
3JIeMEHTapHasi TPyNIUpPOBKa OPraHU3MOB OIPEAEIEHHOTO BU/1a, 00Iajatoniasi BCeMH
HEOOXOIMMBIMHU YCIIOBUSIMH JUIS IOJIICP KaHUS CBOCH YMCIEHHOCTH HE0003pUMO UTUTENEHOE
BpEMsI B IIOCTOSIHHO MEHSIOIINXCS YCIOBUIX CPEJIbI.

CootHotueHne oco0eil pa3HOro Moja Wi Pa3HOro Bo3pacTa — MOKa3aTeNu CHMpYKMypbl
nonynayuu. CTpyKTypa — 3TO COOTHOILIEHHE YacTel B J1000i cucreMe. [lomynsnuu MOKHO
CpaBHUBATh U IO PACIPECICHUIO 0CO0EH B MPOCTPAHCTBE, T. €. MO UX MPOCTPAHCTBEHHON
CTPYKTYpE, U 10 IpyTruM npusHakam. Bee 3Tu npuszHaku — konndecTBeHHbIe. Ciie10BaTeNbHO,
HOMYJISIIMY XapaKTEPU3YIOTCS IPEXkKAE BCEr0 KOJINUYECTBEHHBIMU NTOKa3aTensiMu. Bend
HaOJII0ACHNUS 32 OTAEIbHBIMU MOMYJIALUAMHI, HEOOXOAUMO YMETh YUYUTHIBATh U PACCUUTHIBATS,
OLICHMBATh U IPOrHO3UPOBATH UX YHCIEHHOCTD.



Ornucanue MoJI0BOTO M BO3PACTHOTO COCTaBa MOMYJISINI HA3bIBAIOT demozpaghuet
(«memocy — Hapoj, HaceleHue, «rpad0» — IHIITY, ONMHUCHIBAIO).

AHanu3 BO3pacTHOTO | MOJIOBOTO COCTaBa MOMYJISIHA — HEOOX0IMMOE YCIOBUE JIIs
MIPOTHO3a YUCJIICHHOCTH TE€X BUOB, KOTOPHIE MBI UCIIOJIB3YEM B JIMKOM MPUPOJIC, PA3BOIUM HIIH C
KOTOPBIMH OOpEMCS B CEITbCKOM U JIECHOM XO3STUCTBE, B PHIOHOM MPOMEICIIC, B OHOIOTHIECKHX
TEXHOIOTHIX.

AHanu3 BO3pacTHON CTPYKTYPHI MOMYJISIIIUN YeJI0BeKa — HACEJICHUS TOPOJIOB, ITOCEIIKOB,
JIepeBEHb — KpaiiHe HEOOXO0IMM, TTIOTOMY YTO C 3THM CBS3aHO IJIAHUPOBAHUE CTPOUTEIHCTBA
IIKOJI, IETCKHUX CaJI0B, OOJIBHHUII, JOMOB JIJIsl IPECTAPEIIBIX U IPYTHX COMMATBHBIX YIPEKICHUM,
a TakKe pacdeT paboYuX MECT M COCTaBJICHHUE OOIINUX MEPCIICKTUB PAa3BUTHS JAHHOTO paiioHa.

Koumponvnoe 3a0anue
1. HauveptuTe mnHpaMuIbl BO3PACTOB [0 IPHUBEJACHHBIM HIDKE JaHHBIM. CpaBHHTE
BO3PACTHYIO CTPYKTYPY MOMYJISIIAKA Tpecku B bapeHiieBoM Mope 1o BBUIOBY pbIO B KoHIIE 1950-x
u koHue 1980-x rr. CrenaiiTe BEIBOJ O COCTOSIHUM MOMYJISLIMU B TOT U IPYroil HEPUOJBL.

Bospact pei6 B roziax VY I10B TPECKH B MJTH. 9K3EMILISIPOB
50-e romsl 80-e romel
Or3 106 42 246
Or6 g0 11 179 134
Or 11 no 16 37 1
Ot 16 1o 20 2 0
2. Ha ogHOM W3 y4acTKOB pacTeHHs KOPMOBOTO 3Jlaka — IIOJICBUI[BI TOHKOH —

pacHpenessuIiCh 0 BO3PACTHOMY COCTOSIHUIO CIIEIYIOLIUM 00pa3oM: IPOPOCTKH —73, MOJIO/BIE —
9, B3pocible miuogoHocsnme — 16, crapeie — 2. Uepes yeTslpe rojia BO3pacCTHON COCTAB MOJICBULIbI
Ha 3TOM ke ydactke Obul coorBerctBeHHO 0, 3, 30, 60. Haueprtute mupamujpl BO3pacToB U
clienaiTe BBIBOJ O TOM, KaK U3MEHMJIACh MOIMYJISALUS 32 3TOT HEPUO/I.

3. B HmkHeMm TedeHHU peku JIeHBl caMKH oceTpa MPUCTYMAIOT K pa3MHOXKEHHUIo B 12-14
ner npu cpenHeit ymmHe Tena 70 cm. Hambounee crapsie ocoOu aoxusarot g0 50 jer, Bec UX —
okoiio 13 xr. Ha pexe Annan camMku oceTpa HauMHarT MeTaTh UKpy B 10-12 ner npu cpenneit
mmuHe Tena 58 cMm. CambIM cTapeiM ocoOsim He Oosiee 21 roma. IIpombicioBas mepa, T.e.
MUHUMAaJbHBINA pa3Mep 0coOei, pa3pelieHHbIX K OTJIOBY, cocTaBisieT 62 cM. YTo mpousoiiner ¢
AJIJTAHCKOM M JIGHCKOW MOMYJSALUSAMHM OceTpa uepe3 15 jer, eciu B pe3yiabTare MHTEHCUBHOU
n00bIuM OyAYT BBUIABIMBATh BCE OCOOU, KPYITHEE 3TUX pa3MepOB?

OcCHOBHBIE 3aKOHOMEPHOCTH POCTA NMONMYJIALMI
PaccMoTpuM OCHOBHBIE, Han0oJIee YacTo NCIOIb3yeMble JJIsl ONUCAHUS POCTA MOy
3aKOHOMEPHOCTH, KAKOBBIMH SIBJISIFOTCS THIIEPOOTMYECKasi, SKCIIOHCHITNAbHAS, j-00pa3Has u
JorucTuyeckas (S-obpasHas).
1. TI'mnepOoamueckuii poct. B 3TOM ciyyae nuHaMuKa MOMYJSLUU OMHCHIBAETCS
YpaBHEHHUEM

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

rae N — YUCIEHHOCTh MOIMYJISIUH,
t" - MOMEHT BpEMEHU, TTPU KOTOPOM YHUCICHHOCTh MOMYJISIIUNA CTAHOBUTCS PAaBHON OECKOHEYHO
OOJIBIION BEIUYNHE;
a — KOHCTaHTA.

l'umepOonyuyecknii  pPOCT  OMHCHIBAET  B3PBIBOMOJOOHOE  yBEITUYCHUE YHCIICHHOCTH
HapojoHacesneHus. [lapameTpsl runepOoIMIecKoil KpuBOM U 0OCOOCHHO MHTEpEeCcHas! BenynHa {
MOTYT OBITH OTPEEIICHBI ¢ MTOMOIIBIO0 JTHHEHHOTO COOTHOIIeHH (1) Mo TaHHBIM O XOJ€ POocTa
YHCJIEHHOCTH MOIMYJISIIMA METOJIOM HAUMEHBIIUX KBaAPATOB UM rpapUUecKH.
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2. DKCHOHEHIHUAJbHBIH POCT. YpaBHEHHE, ONHUCHIBAIOIIEE H3MEHEHHE YHCIEHHOCTH
HOIYJISILIMM, B TOM CIIy4ac UMeeT BUJ
dn/dt =r n,
€ro peuIcHue
n=nyexp (rn), (2
W
Inn=Inng+rt, 3
371eCh I - ONOTUYECKHUI NOTEHINAI OMYJIALUY; Ny - Ha4albHasl YUCIEHHOCTb.

JI1s1 SKCIIOHEHIMAJIBHO PACTyILEe MONYJISALMY BaKHON XAPAKTEPUCTUKOW SIBIIETCS BpeMs
YIIBOCHHMS €€ YUCIIEHHOCTH — T.

T=In2/r, 4)

C yuerom (4) BelpakeHHE (2) MPUHUMAET BUJT

n=n,-2"". (5)
rae t/T — ynciio yABOCHUH YHCICHHOCTH MOMYJISALUH, IIPOU30ILe/Iee 3a Bpems L.

[TapameTpsl 3KCIIOHEHIMAIBHOW KPUBOW JIETKO OIPEAEIAIOTCS C IOMOIIBIO JMHEHHOTO
cooTHoIeHus (3) rpaguUecK UM ¢ IOMOIIBIO0 METO/1a HAUMEHBIINX KBaIPaTOB.

[Iponecc akcruryaranuy SKCIOHEHIHAIBHO PACTYILEH MOIMYIISUN ONUCHIBAETCS BBEICHUEM
B YpaBHEHHE POCTA MOKa3aTels "MpoMbICIOBON cMepTHOCTH" — K,

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

B 3aBHCHMOCTH OT COOTHOILIEHUSI OMOTHYECKOI0 MOTEHIMalIa U IPOMBICIIOBOM CMEPTHOCTH
pa3auyaroT TPU OCHOBHBIX PEKHMMA 3KCIUIyaTalluy MOMYJIALUN: [AAIIANA, CTAlMOHAPHBIA U Ha
YHUUTOXKEHHUE.

3. Poct ¢ orpannyenueM WM j-o0pa3Hblii. B 3TOM ciyuae ypaBHEHHE, ONHUCHIBAIOIICE
pOCT, UMEET CJICTYIOIIHNI BUT

dn/dt=r (K-n), @)
€ro pelICHHE
n=K-(K-ng)exp (-r (t—1tp)),
rae K — makcumasibHO BO3MOJKHAsl YUCIEHHOCTh MOMYJIALINH, T.€. EMKOCTh Cpeibl OOUTaHUSI.

W3 mocienHero BBIPaKEHUS JIETKO MOJIYYUTh CJEAYIOLIEE JMHEHMHOE pEKyppEeHTHOE
COOTHOIIEHUE MEX/ly COCETHUMU 3HAUEHUSMHU YUCIEHHOCTH MOMYJIALNN, OTCTOALUUMH APYT OT
Apyra BO BpeMeHHU Ha BenuuuHy dt

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

OTcro/ia JIerko ONpeIeUTh MapaMeTphl j-00pa3HOW KPUBOM

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

Takum oOpa3om, OMOTHYECKHI MOTEHIMAI U €MKOCTh CpeAbl OOMTaHUS AJs MOIMYJSALUH,
pacTymieil mo THMYy pocTa C OrpaHHYEHHEM, MOTYT OBITh ONpeeNeHbl M0 JaHHBIM O &
YHCJIEHHOCTH B CMEXHbBIE PABHOOTCTOSIIIIKE APYT OT JPyra MOMEHTBI BpEMEHH.

4. JlorucTtu4eckuii, MM S-00pa3HbIii pocT. B 3TOM ciydyae ypaBHEHHE, ONMCHIBAIOLIEE
pOCT, UMEET BU/

dn/dt =r n (1 — n/K), (20)
€ro pelICHHE
n =K/ + (K/ng— 1) - exp (-r t)).

W3 mnocnenHero BbIpaK€HUS HAXOAWTCS aHAJNOTM4YHOE (8) JHMHEWHOE pEeKYppEeHTHOE
COOTHOILIEHHE, HO JUIS BEJIWYHH, OOPATHBIX YMCIEHHOCTSAM IOMYJSLUN B CMEKHbIE MOMEHTHI
BPEMEHHU

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

C mnomompro BeipaxkeHuss (11) Mo gaHHBIM O YHUCICHHOCTH TWOMYNSAIMH B CMEXHBIC
PaBHOOTCTOALIME MOMEHTBI BPEMEHH MOT'YT OBITh OIpeeNeHbl €€ OMOTHYECKHH MOTeHIual u
€MKOCTh Cpe/ibl OOMTaHMUS.



BaxxHbiM BAPpHUAHTOM JIOTUCTHYCCKOI'O 3daKOHAa poCTa MABJISACTCA TOT, B KOTOPOM ABHO

YUYUTBIBACTCA 3aBUCUMOCTE CKOPOCTHU POCTA IMOIIYJIALIKUMHA OT BpEMECHU

dn/dt = (r/t) n (1 — n/K),

€ro pCuICHueC

n=K/(1+ (K/ng— 1) exp (- rint)).

(12)

OreHka napamMeTpoB JIOTUCTUYECKOIO 3aKOHA B ATOM CIIy4ae MOXKET OBbITh OCYIIECTBJIECHA C
IIOMOLUIbI0 cOOTHOWEHUS Tuna (11) umu apyrum crnennasbHbIM METOIOM.
Jloructuueckas kpuBas Tuna (12) ocoG€HHO XOpOIIO MPHUroJHa /sl ONUCAHUS IPOLIECCOB

X0Ja pocCTa APEBOCTOCB 110 3aIlaCy, BLICOTC U JUAMCETPY.

MIOCTPOUTDH TUNEPOOTUUECKYIO KPUBYIO, OMUCHIBAIOUIYIO 3TOT POCT.

Konmponvroe 3adanue.
1. Ilo maHHBIM O YUCIEHHOCTH MHUPOBOTO HApOJOHACEICHHUS, MPUBEAEHHBIM B Tabmuie 1,

Tabnuna 1 - YucaeHHOCTs MUPOBOTO HAPOIOHACETIECHUS

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

2. OmpenenuTb BpeMs, 3a KOTOPOE MOTOMCTBO OJHOM OaKTepuH, pa3MHOKAIOMICHCS
JIeJIEHHEM W BECOM 1012 I, JOCTUTHET Beca 3eMHOro Iapa — 10% I, €CIA OOHO JEJICHUE
MPOUCXOAUT C UHTEPBATIOM B 20 MHUH.

3. Tlomymsnus 3KCIUTyaTUPYETCs B PeKUME Ha yHHUTOKeHUEe. ONpeneuTh Bpems, 3a
KOTOPOE€ YMCIIEHHOCTh MOMYJISIIIK cokpaTutces 10 10% oT mepBoHadaibHOMU (Tabmiuima 2)

Tabnuia 2 — Bapuantsl 3a1anus

BapuaHTsbI No r k
1 1000 1,0 1.3
2 860 0,8 1.0
3 10000 1.2 5.6
4 360 0,3 1,2
5 870 0,6 15
6 10840 1,3 2,6
7 440 01 0,3
8 640 0,7 1,6
9 8460 0,08 0,1
10 760 0,7 14

«Bo3zaelicTBre 3K0JIOTHYECKUX (aKTOPOB HA KUBbIE OpraHu3Mbl. OrpeesneHne 30HbI

INPAKTUYECKOE 3AHATHUE Ne3

OIITUMYMa»

Teopeanecmle CBCACHUA:

OKoJoTHYecKUMHU (HaKTOpaMu SABISIOTCS DJIEMEHTHI Cpeibl, CHOCOOHBIE OKa3bIBaTh IMPSIMOE
BIUSHUE HAa JKWBBIC OPraHU3MbI (XOTsS OBl Ha MPOTSKCHUHM OMHOW M3 (a3 WX WHAMBHIYAITHLHOTO

paBBI/ITI/ISI), HJIN yCJIOBUS CPEAbI, HA KOTOPBHIC OPraHU3M OTBCYACT HpI/ICHOC06I/ITeJ'H>HBIMI/I pCaKknuusIMU.

B ocHoBe B3auMOJENCTBUS OPraHU3MOB W OKPYXKAIOIIeW HMX Cpelbl HaXOJATCS MNPUYUHHO-
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ciefcTBeHHbIE cBs13U. OpraHu3M nosydaeT MH(GOPMALUIO U3 OKpY’Karollell cpesibl B BUE ONPEAEIEHHBIX
CHUTHAJIOB, UMEIOIINX MaTepUANIbHYIO IPUPOAY, U pearupyeT Ha 3T CUTHAJIbI.

XKuBoit opraHu3M B TNPHPOAHBIX YCIOBUSAX OIHOBPEMEHHO TIOABEPraeTcs BO3ACHCTBHIO
OMoTHYECKHX U aOHMOTHYECKHX (PakTOpoB, TpeOyeMBIX €My B ONpeleNeHHbIX KomnuecTBax (mo3ax). Tak,
pacTeHns Hy)KIaIOTCS B OONBIINX KOJMYECTBAX BJard, MUTATEIBHBIX BelIecTB (a30Ta, ocdopa, Kamms).
TpeboBanusg K ApyrMM BelLlecTBaM, HampuMep, O00opy Win MOIMOIEHY, ONPENENSIOTCS HUYTOXHBIMU
KoJInuecTBaMHU. TeM He MeHee, HEJIOCTATOK WMJIM OTCYTCTBHE JIIOOOTO BEHIECTBAa (KaK Makpo - TaK H
MHKPO3JIEMEHTa) OTPULATEIbHO CKAa3bIBA€TCA HA COCTOSHUM OpPraHW3Ma, NaK€ €CIM BCE OCTaJbHbIE
IPUCYTCTBYIOT B TpeOYyEeMbIX KOJIUUECTBAX.

B cooTBeTcTBUM € 3aKOHOM MUHMMYMa, YCTaHOBIIEHHBIM HeMelKuM yueHbM FO. JInbuxom, poct
pacTeHuii OrpaHHMYMBAETCS NEMEHTOM, TpeOyeMasi KOHIEHTpaluusi KoToporo MuHuManbHa. 0. JInbux
OIIpeNIeJINII, YTO Pa3BUTHE PACTCHMS WM €r0 COCTOSHHUE 3aBUCST HE OT T€X XMMUYECKUX JIEMEHTOB (MU
BEIIECTB), KOTOPBIE IPUCYTCTBYIOT B MTOYBE B IOCTATOUHBIX KOJIMYECTBAX, @ OT T€X, KOTOPHIX HE XBATaeT.
3akoH MUHUMYMa (OPMYIHPYETCs CIEAYIOUIMM 00pa3oM: 6eyecmeom, NPUCYMCmEVIouuUM 8 MUHUMYMe,
VAPAGAACCA YPOICAl, ONPEOeiemcst e20 8elUdUHA U CMAOUILHOCb 60 8PEMEHI.

BriocnencTBum 3aKkOH MHHHUMyMa CTajl TPAaKTOBaTbcs Oojiee IIMPOKO, M B HACTOSIIEE BPEMs
MOSIBWIOCH TIOHSATHE "NMUMHUTUPYIOIIUH (akTop". DKOJIOTHYEcKUil (akTop SBISETCS JTUMHTHUPYIOIIUM,
€CIIH OH OTCYTCTBYET, HaXOAWUTCS HW)KE KPUTHYECKOTO YPOBHS WJIM IPEBOCXOOUT MaKCHUMAaTIbHBIH
ypoBeHb. lloHsTre "muMuTHpyromui ¢akTtop" NMPUMEHHMO HE TOJNBKO K HEOOXOAWMBIM [UIS KU3HU
OpraHu3MoOB dJIEMEHTaM, Kak cuuTall JIMOuX, HO M KO BCEM JKOJIOTHYECKUM DJIEMEHTaM H YCIOBHUSIM,
MpUYeM 3TO B paBHOW Mepe OTHOCUTCA KaK K MX BEPXHHUM, TaK M HW)KHUM Tpenenam. Tak, y Kakaoro
JKUBOTO OpraHW3Ma B OTHOIICHUHM pPAa3JIMYHBIX 3KOJIOTHYECKUX (PAKTOPOB CYIIECTBYIOT IHpe/eibl
BBIHOCJIUBOCTH, MEKAY KOTOPBIMH HAXOIUTCS 30HA TOJEPAHTHOCTU. ToJiepaHTHOCTBH - CIIOCOOHOCTH
JKUBOTO OpPTaHM3Ma MEPEHOCUTH OTKIIOHEHHSI 9KOJIOTHUECKUX (PaKTOPOB OT ONTUMAJIbHBIX 3HAYCHUH. DTO
noraTre ucnois3oan B. endopn B GopMynnpoBke 3aKk0Ha BEIHOCIHBOCTH (3aKOHA TOJIEPAHTHOCTH):
000U JHCUBOUL Op2aHU3M UMeem OnpedeneHHble, IGONIOYUOHHO YHACACO08AHHbIE GEPXHULL U HUICHUL
npeoensl yCmouuugocmu (MoaepanmHocmu) K 8030eicmeuio 1006020 9K0102u4ecko2o hakmopa.

Ecmu  wm300pa3ute rpaduueckd 3aBUCHUMOCTh JKHM3HEHHOW AaKTHBHOCTH OpraHu3ma OT
WHTEHCUBHOCTH BO3JICHCTBHSI OJHOI'O SKOJOTHUYECKOro (hakTopa, TO MOIYUHUTCS KpHBas, HATOMHUHAOLIAS
KpUBYIO HOpMaJIbHOTO pactpenenenus [aycca (puc. 1).

XKuBble OpraHU3Mbl MO OTHOIIEHHIO K BO3JEHCTBUIO SKOJNOTHYECKHX (AKTOPOB AENATCS Ha
9BpUOMOHTOB M CTEHOOMOHTOB. JBPUOMOHTHI MMEIOT INUPOKUH [Mama3oH TOJEPAHTHOCTH IO
OTHOILIECHUIO K BO3JECHCTBUIO KaKOI0-JIMOO HKOJOTMYECKOTO (haKTOpa, CTEHOOMOHTHI - Y3KHH TUana3oH
TOJIEPAHTHOCTH.
|

30Ha TONIEPAaHTHOCTH
‘.M._Y.,~~A — - —— —_— ——]

3ona ontuMyma

XKu3HeHHas akTHBHOCTH Ooprasudsma

»
>

HuTeHCHBHOCTS BO3NEHCTBHS SKoIOrHIecKoro (akropa

Puc. 1. 3aBUCUMOCTB >KM3HEHHOM aKTUBHOCTH OpPraHu3Ma
OT UHTEHCUBHOCTH BO3JICHCTBHS SKOJIOTHYECKOTO (PaKTOpa

MeTtoauueckne yKazaHusl.

[IpakTuueckoe 3aHATHE TO ASTOM TeMe MpPEeAyCMATPUBACT BBINOJIHEHUE 3aJaHUM C IEJbIO
YCBOGHHUSI CTYJEHTAMH OCHOBHBIX JKOJOTMYECKHMX 3aKOHOMEPHOCTEH, 3HAaKOMCTBO W OCBOCHHE
MOHATHIHOTO amnmapaTa JaHHOW TeMaTuku (dKojormdeckue (GakTopsl, Kiaccu(UKaIHMs OPraHU3MOB IO
OTHOIIICHUIO K (haKTOpaM, OIpe/IeICHHE 30H OIITHMYMa).

s ycemHoro ycBOSHUs CTyICHTaMH JTAHHOW TEMBI MPEAJIaratoTcsl pa3iuyHble 3aJaHUs, B TOM
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qucIe cofiepKaniue rpapuieckuil MaTepuai.

3agaHus 115 BHITOJIHEHHUS

1. HazoBuTe KOHKpETHBIC (DaKTOPHI CPEIbI, KOTOPHIC MOYKHO OTHECTH K a0MOTUYECKUM, OMOTHYCCKUM
WJIM aHTPOTIOTCHHBIM. 3aIlOIHATE TaOJIHITY:

DaxTopH! Cpepl

ITpupoansie

Abuornueckue

AHTpPOTIOreHHBIE
buotnueckue

2. COCI[I/IHI/ITC CTpCIIKaMU MOHATUA U COOTBCTCTBYIOIINEC UM OIPCACIICHUA.

Tumel B3aMMOOTHOILIEHUN

Ornpeaenenus

Myrtyanmmsm (cumOno3)

BzaunmoseiicTBre ocobeli IByX BUIOB, IIPH KOTOPOM JJIsl OJTHUX MOCIICACTBUS
OTPHIIATENBHBI, & ISl IPYTUX HEUTPAJIbHBI.

XHIHUYECTBO Oco0u 0JHOTO BHa HCIIOJB3YIOT OCTATKH IMHUIIN 0CO0EH Ipyroro BUA.
CoBMeCTHOE B3aUMOBBITO/IHOE COCYIIECTBOBaHUE 0co0ei ABYX i Oojee
[Tapazutuszm
BHUJIOB
Kommencanmzm Oco0u oHOTO BHA MPENOCTABIISIOT YOSXKHIIAa 0COOSM IPYroro BUA, U 3TO HE
(Hax1€0HUYECTBO) MIPUHOCHT XO3SIMHY HH Bpeia, HY MOJIB3HI.
KommeHncanuzm CoBMecTHOe oOHuTaHue 0co0eH IBYX BUAOB, HENOCPEACTBEHHO HE
(KBapTHUPAHTCTBO) B3aMMOJICHCTBYIOIINX MEXIY COOOH.
Oco0u 0THOTO MM HECKOJIBKHUX BHIOB CO CXOIHBIMH MOTPEOHOCTSIMU
AMeHcann3m COCYIIECTBYIOT IPU OIPaHUYCHHBIX pecypcax, YTO IPUBOAUT K CHIKEHHUIO
JKU3HEHHBIX TOKA3aTeNIeH B3aUMOICUCTBYIONINX OCOOCH.
KOHKypeHHI/ISI OI[HI/I OpTraHU3MBI ITOJIYYaroT OT APYTrUX HeO6XO,Z[I/IMLIe IUTaTCIIbHBIC BCIICCTBA
Y MECTO HOCTOSIHHOTO MJIM BPEMEHHOTO OOUTaHUSI.
Heiirpanusm Ocobu 0J1HOTO BHJIA MOEJAIOT 0cO0EH IPYyroro Wil TOro e BUAa.

3. B3aHMOH€ﬁCTBHe ABYX OPraHUu3MOB TCOPETUYICCKU MOXKHO IIPEACTABUTH B BUJIC MTAPHBIX KOM6I/IHaLII/Iﬁ

n n

CHMBOJIOB "+",

n"0", roe "+" 0003HAYACT yAYUIICHUE TIOJOXKEHHUS JUIsl OpraHu3MoB, "—" — ero

yxyamenue u "0" — oTcyTcTBHE 3HAUMMbIX U3MEHEHHI MpH B3anMoaeiicTBru. [locTaBbTe HalIPOTUB
NPEJIOKEHHBIX TUIIOB OMOTUYECKUX B3aUMOJEHCTBUI COOTBETCTBYIOIIYIO ITapy CHMBOJIOB.

XUITHNUYECTBO

CUMBHO3

ITAPA3UTU3M

KOHKYPEHIUA

HEUTPAJIN3M

HAXJIEBHUYECTBO

KBAPTUPAHTCTBO

AMEHCAJIN3M

4. Ilepen Bamu rpadyK 3aBUCUMOCTH YHCICHHOCTH )KyKa CEMUTOUYEYHON 00Xbel KOPOBKU OT
TEMIIEPaTypPbl OKPYKAIOIIEH Cpebl.
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Ykaxure:

a) TeMIeparypy, ONTHMAIBHYIO JUIsl 9TOT0 HACEKOMOT0;
0) AMana3oH TeMIepaTyphbl 30HbI ONTHMYMa;

B) JIMana30H TEeMIICPaTyphl 30HbI IECCUMYMA;

T') IB€ KPUTHYECKUE TOUKH,

1) IpeIeTIbl BHIHOCIMBOCTH BU/IA.

6. Ha puc. n3o0pakeHbl 3JIeMEHTHI SKOJIOTUYECKIX HUII JIEPEBHEB B IBYXMEPHOM MIPOCTPAHCTBE.
Ha cxeme moka3aHbl TpaHHIIBI TOJIEPAHTHOCTH JAEPEBBEB 110 OTHOMICHHUIO K IBYM (hakTopam:
OoratcTBy (II0OPOAMIO) U BIAXKHOCTH (YBIaXXHEHHOCTH) MOYBHL. [Ipeanonaraercs, 4ro
KJIMMaTH4ecKre (GaKTopbl B TaHHOW SKOJOTMYECKON HUIIE OAMHAKOBBI JJISl BCEX JIEPEBHEB.

Scens
v
4
l l(ﬂeﬂ XY
v o’ ~
2 | |
Iy Y
8 [ il
E I
§ :
g Ay6
ol |
L Bepesa
. .
1 Cocual L
A B B r i E RS

BitaxsocTs N0o4BEI

Puc. 3onb1 TOJICPAHTHOCTU HECKOTOPBIX BUJAOB ICPCBLCB

Ha cxeme ncnosb3oBaHsl cieayroniie 0003HaueHUs:

1) cryneneit mkansl 6oraTcTBa (MI1010poaus) mouB: | - oueHb OesiHbIe (BepXOBbie TOpPsIHbIE
6omora); |l - 6ennbie (cyxue mayra, cocHoBble 0ophl); |11 - HeGoraTeie (e10BbIe U CMEIIaHHBIE
neca, inyra); IV - 6oraTeie (HU3MHHBIE JTyTra U 60J0Ta, 1yOpaBel); V - oueHb Oorartele (CTenH,
MOJIYIyCTBIHU, TYCTHIHHU);

2) cTymneHel 1Kalbl BIaXXHOCTHU (YBIQXKHEHHUS) IOYB: A - O4eHb cyXue NmouBbl, /] - n30bITOYHO
yBII&)KHEHHBIE TIOYBHI, b - cyxue noussl, E - 00BoiHEeHHBIE TOYBHI, B - cpeiHeyBIaKHEHHBIE
noussl, K - Boja (BogHas cpeaa), I' - yMepeHHO BiIa)KHbIE [TOYBBI.

IIpoananu3upyiTe CXeMy U OTBETHTE Ha CJIEAYIOLIHUE BOIIPOCHI:

- Kakue u3 3TuX 1epeBbEeB MOKHO CUNTATh SBPUOMOHTAMH, a KaKHe CTCHOOMOHTaMHU (110
Kaxaomy Gaxrtopy)?

- Kakoe iepeBo MOXKET ClIy’KUTb I10Ka3aTesleM (MHAUKATOPOM) BBICOKOH BIaXXHOCTH
MECTOOOHMTaHUs, a KaKoe - TI0Ka3aTeneM O0raThix mous?

- Kakue u3 3TuxX JepeBbeB MOI'yT 00pa30BbIBaTh CMEIIAHHBIE HACAXKIECHUS U3 TPEX-4eThIpeX
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BUJIOB?
- MOHO J11 CKa3aTh, YTO CMELIAHHBIE HACAXKAEHUS MOT'YT OBITh O0JIee TOUHBIM [TOKa3aTeIeM
(MHIMKAaTOPOM) YCIIOBUM CpPE/bl, YEM KaXKI0€ AEPEBO B OTAEIBHOCTH?

MHNPAKTUYECKOE 3AHATUE Ne4
«O1eHKa KauecTBa OKPYKAIOILEH Cpeabh)
MeToanuyeckue ykazaHus.

OneHka KadecTBa OKpPY)KAIOWIEH cpenbl ocymiecTBIseTcs AU QepeHIIMPOBAHHO 10
CJIEYIOIIMM HANpaBiICHUSIM: KaueCTBO BO3AYyUIHOTO OacceliHa, BOAHOTO OacceiiHa, MOYBEHHOTO
CJI0S1, MPOAYKTOB MUTAHUSA U JP.

OueHka KaudecTBa 6030YUHOU Cpedbl OCYIIECTBISIETCS HAa OCHOBE  CJIEIYIOLIUX
HOpPMaTHUBOB.

1. [IpenenbHO AOMycTUMas KOHIEHTpPALKs BPEIHOTO BEIIECTBA B BO3AyXe paboyeil 30HbI
(IMAK, 5), Mr/M>, [Ipu exenHEBHON BOCBMHUYACOBOM paboTe (KpOME BBIXOIHBIX JTHEH) WM TPH
JIPYTOH TPOJIOJDKUTEIBHOCTH pabodero nHs, HO He Ooiyee 41 4 B HENENIO, 3Ta KOHIICHTPAIHS B
TE€YEeHHE BCEro paboyero JHS He JOJHKHA BbI3bIBATH 3a00JIEBAaHUN UM OTKJIIOHEHUH B COCTOSTHUM
3/10pOBbsI, KOTOPbIE MOKHO OOHApyKUTh COBPEMEHHBIMH METOJaMM HCCIIEIOBAaHUM B mpoliecce
paboThI UM B OTJAJIEHHBIE CPOKH KH3HH YeJIOBEKa.

2. IlpenenbHO pAomycTHMas MaKCUMallbHas pa3oBas KOHLEHTpALUs 3arpsi3HSAIOIIEro
BeIlleCTBA B Bo3ayxe HaceneHHbIX MecT (IIJIK, ), M/, [Tpu Babixanuu B TeueHue 30 MUH 3Ta
KOHIEHTpalUsl He JOJDKHA BBI3bIBATh pPe(PIEKTOPHBIX (B TOM 4HCiEe CyOCEHCOPHBIX) PEaKIHil B
opranusMe uenoseka (I[Ipunoxxenue 1).

3. IlpemenpHO npomycTHMas CpeAHECYTOUYHAas KOHLEHTpalUs BpPEJHOIO BEIECTBA B
Bo3nyxe HacenmeHHbix mect (ITK..), MF/M3, KOTOpasi HE JOJKHA BBI3bIBATH OTKJIOHEHUM B
COCTOSTHUU 3/10POBbsI HACTOSAIIETO U MOCIEAYIOUIUX MOKOJEHUH MPU HEONPEeAeIeHHO J0ITroM (B
TEUCHHE HeCKONbKUX JieT) Babixanuu ([Ipunoxenne 1).

4. BpeMeHHO JomycTHMasi KOHIEHTpauus (OpUEeHTHPOBOYHBIM Oe30macHbli ypOBEHb
BO3ZIEICTBHS) 3arpsi3HAIONIETO BemecTBa B Bo3ayxe paboueil 3ombl (BJK,, mwm OBYB,,),
mr/M°. UHCITOBBIE 3HAYCHHS OTOTO TOKA3aTeNs JUIsi PA3IMYHBIX BEIIECTB ONPEIEISIOTCS
pacueTHBIM ITyTEM U ACUCTBYIOT B TEUEHHUE ABYX JIET.

5. BpemenHo pomycTUMas KOHLIEHTparus (OPHEHTHUPOBOYHBIN O€30IMacHBIl ypOBEHb
BO3JIeHCTBUS) BpeaHoro BemiecTBa B armocdepe (BIK,:), mr/v®, pasmMep KOTOpoOit
YCTaHABIIMBAETCS PACYETHBIM IIyTEM U JIEUCTBYET B TEUEHHE TpeX JIET.

6. [IpenensHO MOMycTUMBIN BBIOpOC 3arps3HAONMX BemecTB B atMochepy (I11IB), kr/cyr
14



(wm 1/4, T/TOM). DTOT mMOKa3areiab JODKEH oOecreunBaTh COOJIIOJACHHE CaHUTAPHO-
TUTHEHUYECKUX HOPMATHBOB B BO3yX€ HACEIEHHBIX MECT IMPHU Hanboiee HeOIArOMPUATHBIX JIIS
paccenBaHMsI METEOPOJIOTMUECKUX YCI0BUsAX. OH ONpeAeseTcsl paCyYeTHBIM ITyTEM Ha ISATh JIET.

7. BpemenHno coriacoBanHblii BeIOpoc (BCB), kr/cyt (wmm r/4, 1/rom). Cpok aercTBus
TOro HopMmaThBa He Ooznee mnsaTH Jyer. OH ycTaHaBIUBaeTcs B TOM Ciydae, €ClId IO
OOBEKTUBHBIM TpPUYMHAM HENb3sl omnpenenuts [[JIB nans ucrounuka BbIOpOca B JaHHOM
HACEJICHHOM ITYHKTE.

8. IlpemenvsHo nmomyctuMoe KojudecTBO cxkuraemoro TtorumBa (IIAT), T/rom. Ortor
MoKa3aTenb JIOJDKEH O0ecleuyuBaTh COONIOJCHHE CAaHUTAPHO-TUTHEHMYECKUX HOPMATHBOB IO
MPOJIYKTaM CrOpaHusi TOIUIMBA B BO3JyX€ HACEJICHHBIX MECT IpPH HEOJIaronpusiTHBIX s
paccenBanus Mereoponorndeckux yciosusax. [I[T ycranaBiuBaeTcss pac4eTHBIM ITyTEM Ha CPOK
He OoJiee MATH JIeT.

OneHka KadyecTBa 600H020 Oaccelina OCYIIECTBISETCS C MOMOIIbIO COOTBETCTBYIOIIECH
CHUCTEMBI OCHOBHBIX IIOKa3aTelen.

1. [IpenenbHO nomycTMMasi KOHIICHTpAIMS 3arpsi3HSIONIMX BEIIECTB B BOJIE BOJOEMOB
KYJIBTYPHO-OBITOBOTO U X03siiicTBeHHO-TTUTheBoro HazHaueHus (I1J1K;), Mr/am°, ipu KoTopoii He
JIOJKHO OKa3bIBaThCS MPSIMOTO UM KOCBEHHOT'O BPEIHOIO BO3/ICHCTBHS Ha OpPraHU3M YEJIOBEKa
B TEUEHHE BCEHM €ro XKU3HH, a TaKKEe Ha 3/I0POBBbE MOCIEIYIONINX MOKOJEHUM W HE JTOJKHBI
YXYIIIaThCSl TUTHEHUYECKUE YCI0BUS Boomnos30Banus (IIpunoxenue 2).

2. IlpenenbHO nomycTuMasi KOHIEHTPALMs 3arps3HSIONIMX BEIIECTB B BOJAE BOJOEMOB,
MCIIOJIB3YEMBIX 1S peiOoXo3saiicTBeHHbIX nenei, (IJK; ), mr/am°. Bennumna nocienseii wis
MOIABJISIIONIET0 OOJIBIIMHCTBA HOPMUPYEMBIX BEIIECTB Beeraa 3HaunTenbHo Menbie [11K;. 9To
OOBSICHSIETCS T€M, UYTO TOKCUYECKHE COCIMHEHHUS MOTYT HaKalUIMBaThCsS B OpraHU3ME PHIO B
BeChMa 3HAYUTENbHBIX KOJIMYECTBaX Oe3 BIHSHUS Ha UX Ku3HenesTenbHoCTh ([Ipunoxenue 2).

3. Bpemenno pomycThMasi KOHIIEHTpamus (OPUEHTHUPOBOUHO O€30MacHBId ypPOBEHb
BO3JICUCTBUS) 3arps3HsiONMX BemiecTB B Boae BomoeMoB (BJIK; wmm OBVYB;), MF/}IMs.
HopwmatwuBssl, onpenesnseMpie STUM TTOKa3aTesieM, yCTAaHABIMBAIOTCS PACYETHBIM MyTEeM Ha CPOK 3
roja.

4. Mlpenensuo nomyctumslii copoc (ITC), r/4 (kr/cyT, T/TON), periaMeHTUPYIOIUN Maccy
3arpsI3HSIONIETO BEIIECTBA B CTOYHBIX BOJAX, COpachiBaeMbIX B BojoeM. [IpuMeHeHHne »Toro
HOpMATHBa JIOJDKHO  OOecClieuyuBaTh  COOJIIOJICHHE  CAHUTAPHO-TUTMEHWYECKUX  HOPM,
YCTaHOBJICHHBIX U BOIHBIX 00bekToB. Benmuuna I1JIC ompenensercss pac4eTHBIM MyTeM Ha
Nepuo/i, YCTAHOBJICHHBIM OpraHamMH MO PEryJIMPOBAHUIO KUCIOIb30BaHUS U oxpaHe BoJ. [locie
3TOr0 OHAa MOJJIEKUT MEPECMOTPY B CTOPOHY YMEHBIIEHUS BIIOTH JO MpeKpalleHus copoca

3arpsI3HSAIONINX BEIIECTB B BOJOCMEI.
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OneHka KadecTBa NOYBEHHO2O €10 TPOBOIUTCS II0 HOPMATHMBaM, YCTaHOBJICHHBIM B
COOTBETCTBUU CO CIEAYIOLUIMMU OCHOBHBIMM ITI0KA3aTEIISIMU.

1. IlpenenbHO nomycTUMas KOHLIEHTpALUS 3arpsi3HAIOIIETO BEIIECTBA B IIaXOTHOM CIIOE
noussl (ITJK;), mr/kr. IIpu 3TOM 3HaYeHMH KOHIEHTPALMU HE JOJDKHO OKa3bIBATHCS MPSIMOTO
WJIM KOCBEHHOI'O OTPHULIATEIBHOIO BO3ACHCTBUS Ha KOHTAKTHPYIOIIUE € IIOYBOH BOLY, BO3IYX M,
CJIEIOBATENIbHO, 3/J0POBbE YEJOBEKA, a TAK)KE€ HA CAMOOYMUIAIOIIYI0 CIIOCOOHOCTH IIOYBBI
(ITpunoxxenwue 3).

2. BpemeHHO JonycTHMasi KOHIEHTpaluus (OpUEHTUPOBOYHO JOIMYCTUMAsi KOHIIEHTPAL)
BpEIHOro BelecTBa B maxoTHoM cioe mouBbl (BAK, wm OBYB,), mr/kr. YcranaBnuBaercs
pacyYeTHBIM ITyTEM U JCHCTBYET B TEUEHHUE TPEX JIET.

[Tpu onieHKe wuiymoso2o 3azpsasnenuss ONOCHepbl UCTIONB3YIOTCS CIAEAYIOUINE T0KA3aTENH.

1. [IpenenbHO gomyctumblil yposens myma, (ITIIYII), nb(A). Illym ¢ Takum ypoBHEM ITpU
€XKETHEBHOM CHCTEMAaTH4YE€CKOM BO3JCHCTBUM B TE€YEHHE MHOTUX JIET HE JOJDKEH BBI3BIBATH
OTKJIOHEHHH B COCTOSIHUM 3JI0POBbSI YEJIOBEKAa M MEIIATh €ro HOPMAaJbHOW TPYAOBOM
JIeSATEIbHOCTH.

2. JlomycTUMBIH ypOBeHb IIymMa (IONYCTUMBIH ypoBeHb 3ByKOBOro aasiieHus) (AYIL),
1b(A), Ipu KOTOPOM AJUTENHHOE CUCTEMaTHYECKOe BpPEHOE BO3/EHCTBUE IIyMa Ha 4yelloBeKa
HE IIPOSIBIISIETCS WM MPOSBIISECTCA HE3HAYUTEINIBHO.

3. Jonyctumelii ypoBeHb ynbTpasByka (YY), nb. Ilpu Takom ypoBHE IMTEIbHOE
CHUCTEMAaTUYECKOE BO3JECUCTBUE HA OpPraHU3M YEJIOBEKA HE MPOSBIAETCS WU IPOSBIAETCS
HE3HAYUTEIIBHO.

4. [IlpemenpbHo gomycTuMblii ypoBeHb uHOpasByka (IIAYU), nb. [InurensHoe
CUCTEMAaTUYECKOE BO3JEHCTBUME MH(pa3Byka C TaKUM YpPOBHEM Ha OpraHHU3M YEJOBEKa HE
JIOJDKHO TIPUBOJIUTH K OTKIOHEHHUSM B COCTOSIHUH 3/I0POBbsI, 0OOHAPYKMBAa€MbIM COBPEMEHHBIMU
METOJIaMH UCCIIEA0BAHNMN, U HAPYIIATh HOPMAJIBHYIO TPYAOBYIO A€ATEIbHOCTb.

5. IlpenenvHO AomycTHMas IIyMOBasi XapakTepUcTHKa MamuH ¥ Mexanu3moB (ITHIX).
OTOT MoKa3zaTenb JOJKeH 0OecreynuBaTh COONMI0ACHUE CAaHUTAPHO-TUTHEHNYECKHMX HOPMaTHUBOB
BO BCEX OKTaBHBIX II0J0CaxX 4acTtoT. Ero 3HadueHue omnpenensercs IO pe3yibTaram
CTaTUCTHUYECKOW 00PaOOTKU HIYMOBBIX XapaKTEPHUCTUK OJHOTUIHBIX MAIIMH U MEXaHU3MOB.

6. TexHuueckn JOCTHKUMas LIyMOBasi XapakTepucTuka MamuH U MexanusmoB (TAHIX),
IpUMEHsieMas B TeX CiydasX, Korja Mo OObEeKTHUBHBIM IPUYMHAM HEBO3MOXXHO YCTAaHOBHTH
yposens IIJIIX. ITpu s3tom TAIIX BBOAWMTCS Ha CPOK, HE NMPEBBIMIAIONIUNA CPOKa NEUCTBUS
CTaH/apTa UM TEXHUYECKUX YCIOBHI Ha MAlIMHY WIN arperar KaxJoro KOHKpEeTHOTO BUJA.

OneHka paduoakmueno2o  3azpssHeHus  OKPYKalolled cpenbl  MPOBOAMUTCA €

HCIOIb30BaHUEM ITOKa3aTeseh TPEX BHAOB: OCHOBHOI'O J030BOIo Impeacia, AOIIyCTUMOI'O
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YPOBHS M KOHTPOJIBHOTO YPOBHS.

K noka3zartensM OCHOBHOIO JJ030BOI'O NpEJEsia OTHOCSITCS: IPEIEIbHO JOIMyCTUMAas 1032
pazuanuu 3a roj A paboTaloUIMX ¢ MCTOYHMKaMM paguoakTuBHOro uziaydenus (ILAJ1). Ilpu
CHUCTEMATUYECKOM PAaBHOMEPHOM BO3JEHCTBUM B TeueHHe 50 JieT He [OJDKHBI BO3HMKATh
HEOJaronpusATHbIE HW3MEHEHHs B COCTOSHUM  3JI0pOBbsl  YEJOBEKa, OOHapyKUBaeMble
COBPEMEHHBIMHM METO/IaMU HCCIIEJOBaHUM, B HACTOALLEE BPEMs U MOCIEAYIOLIUE TOAbI; IPeIe
J103bl paguanuu 3a rox uist HaceneHus (I1[1), KoTopblil Ha MpakTUKE BCETAAa yCTAHABIMBAECTCS
3HAYUTENbHO MeHblle BenuuuHbl [IJIJ[ ans npepoTBparieHuss HEOOOCHOBAHHOIO OOIy4eHUs
JIIOZIEH.

IToka3zaTenu 10yCTUMOTrO YPOBHS:

- MpENEIbHO JOMYCTUMOE T'OJ0BOE MOCTYIJICHUE PaJAMOAKTUBHBIX BELIECTB B OPraHU3M
pabotarommx (I11/J]), kbx/roa, koropoe B Teuenue 50 et co3gaeT B KpUTHUECKOM OpraHe J103Y,
paBuyto 1 ITJ1/T;

- TIpe/ieJl TOOBOTO MOCTYIICHUS PaJMOAKTUBHBIX BellecTB B opranu3Mm uenoseka (I1ITT),
kbx/rox, 3a 70 net co3maronuii B KpUTUIECKOM OpraHe SKBUBAICHTHYIO 103y, paBHyto 1 I1/];

- JOIIyCTMMOE€ CpPEIHErOJ0BOE COIECPKAHUE PAAMOAKTUBHBIX BEIIECTB B OPraHU3Me
(xputnueckom oprane) (HC), npu kotopom no3a o0iaydenus paua [II1/] umu I1/1, kbk;

- JIONyCTUMOE 3arpsi3HEHHE MOBEPXHOCTH (IIOUBBI, OJIEXK/bI, TPAHCIIOPTA, MOMEIICHUH U
1.1.) (113), gactuma/(cm/Mun).

KoHTponbHbIE MOKa3aTeNN yCTaHABIMBAIOT AJIs [JIAHUPOBAHUS MEPONPUATUI IO 3alUTE
U s ONEPAaTUBHOIO KOHTPOJS 3a PAJUAllMOHHOM OOCTAHOBKOM B IENAX MpeloTBpaIleHUs
MPEBBILICHMS] I030BOTO TNpejiena 3arpsa3HeHnid. K aTuM rnokasaresnsiMm OTHOCSTCS:

- KOHTPOJILHOE TO/I0BOE IOCTYIUIEHUE DPAJTUOAKTHUBHBIX BELIECTB B OPraHU3M YEJIOBEKa
KI'TI, xbx/rox;

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

- KOHTpPOJIbHAsE KOHIEHTpalusi paJlOaKTHBHOIO BEIIECTBA B BO3AYXE WM BOJAE, C
KOTOpPBIMH OHO IIOCTYIAET B OpraHu3M uenoseka, (KK), kBr/M°,

- KOHTPOJBbHOE 3arps3HEHHE TOBEPXHOCTH paguoakTUBHbIMU BemectBamu (K3),
YyacTHUIa/(CM-MUH).

KayectBo oOkpyxkaromei cpeibpl OLIEHUBAeTCs IMyTeM CpaBHEHHsS  (paKTHYECKOU
KOHLEHTPALUU 3arpsA3HSIOIETO BELECTBA C IPEAEIBHO-T0IYCTUMOM:

C<ITAK (51)

@daxTtnueckass KkoHueHTpanus (C) TOro MIM HMHOIO XHMMHUYECKOIO BEIIECTBA B

aTMOC(epHOM BO3AyX€, BOJOEMax, TIOYBE U TMPOAYKTaX MUTaHHUS YCTAHABJIMBACTCS

1a060paTOPHBIMH HCCIIETOBAHUSIMHU.
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B cnydae, korja XUMHUECKUE COCAMHEHUS OKA3bIBAIOT OJHOHANPABICHHOE BO3/ICHCTBUE
Ha 4YeJIOBEKa WJIM YCYryOJIIIOT ACWCTBUE Ipyr Opyra, TOBOPST, YTO BELIECTBAa 00JaJaioT
agpghexmom cymmayuu.
[Tpu orieHKe KayecTBa OKPYKAFOIIEH MPUPOIHON cpebl APPEKT CyMMAIIUU YIUTHIBACTCS
CJICAYIOIIUM 00pa3oM:
$ G o
= I]K, (52)
Hns  armochepHoro Bosmyxa BemecTBa, obOnamaromue 3PEGEeKToM  CyMMalluH,
OTOBAPHUBAKOTCS JOMOIHUTEIBHBIM CITUCKOM K TAOJIHIIC IPEIeIbHO-OMYCTUMBIX KOHIICHTPALIUH.

Jis Boasl B BogoeMax Jiro00ro HazHaueHHs d3PGEKTOM CyMManuu 00JIaaloT BEIIECTBa,

UMEIOLINE OMHAKOBBIN JIMMUTUPYIOLUI NoKa3aTesb BpeaHocTu (JIIIB).

Ilpumep 1

OneHnTh Ka4eCTBO aTMOC(EPHOTO BO31yXa, €CJIM M3BECTHO, YTO B HEM OJHOBPEMEHHO
MPUCYTCTBYIOT AMOKCHI cepbl KoHIeHTparueir 0,03 mr/m, ¢bTOpPOBOIOPOT KOHIIEHTpAIHEH
0,001 MF/MS, aleToH KoHueHTpauuei 0,3 MM 1 denon xonnentparwmeit 0,001 M/,

Pewenue. Cornacuo crucky BemiectB [Ipunoskenust 1 nuokcupa cepbl U (TOPOBOIOPOA
obmamaror sPdekToM cymMMmanuM, a TaKXKe aneToH W (EeHON; AUOKCHA cepbl U (eHodn,
CJIEIOBATENLHO, OLIEHKY Ka4eCTBa HA/I0 MTPOU3BOIUTE IO popMmyiie (52) monapHo:

003 0001 oo\ 003 0001 oo ;- 03 0001 0,
0,05 0,005 0,05 0,003 0,35 0,003

Bb1600: kauecTBO aTMOC(EPHOTr0 BO3/yXa HEYAOBIETBOPUTEIIEHOE U YTPOXKAET 3J0POBBIO

YCII0BCKa.

Ilpumep 2

OneHuTh KauecTBO BOJABI B BOJIOEME PHIOOXO3SUCTBEHHOTO HA3HAYCHMsI, €CIIU U3BECTHO,
YTO B HEH OJHOBPEMEHHO MPHUCYTCTBYIOT XUMUYECKHUE COCTMHEHHSI B CIEAYIONMUX KOJTMYECTBAaX
(Mr/nM3): xkene3o — 0,01 MF/}1M3; ko6aneT — 0,006 MF/)IM3; kapoomon — 0,3 MF/}IMS; MBIIIBIK —
0,005 mr/am’,

Pewenue. Dpdexrom cymmanuu o0Iamar0T BellecTBa, uUMeronue oauHakoBbiii JIIB,

CJIEIOBATEIILHO, OLICHUTHh KAYECTBO HEOOXOIMMO CIICTIYIONTUM 00pa3oM.
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C(baKT HHK JIIIB

Keneszo 0,01 0,1 Toxke.
KoOansT 0,006 0,01 Toxke.
Kap6omon 0,3 1,0 Opr.
MEIIBSIK 0,005 0,05 Toxec.

0’01+ 0,006 + 0,005 =0,8<1 51 0,3<1,0

01 001 0,05

Buwi600: KayeCcTBO BOJIBI B BOJIOEME PBIOOX 0351 CTBEHHOTO Ha3HAYEHUS
YIIOBJIETBOPUTEIHHOE.
Ilpumep 3

OueHuTh Ka4yecTBO TOYBBI, €CIU H3BECTHO, YTO B HEH OJHOBPEMEHHO MPHUCYTCTBYIOT
atpasud koHueHntpauuer 0,004 wmr/kr, Oertanon koHueHntpauuen 0,03Mr/kr, JIHUHYpPOH
KOHIICHTpaluen 3 MI/KT U rekcaxjopaH KoHueHrpamuei 0,02 mr/kr.

Pewenue. Dddext cymMmanmuu Tpud  OINEHKE KadecTBa TIOYBBI HE YUYUTHIBACTCA,
CJIEZIOBATENIbHO, OLIEHUTHh KAaueCTBO MOYBBI HEOOXOAWMO, BOCIIOJIB30BaBIIMCH (hopmyroit (51).

ITo IIpunoxenuto 3 BemumeM ITJIK yka3aHHBIX BEIECTB:

dakTnyeckass KOHIEHTpaLus IIJK
ATpazun 0,004 0,01
Beranon 0,03 0,25
JIunypon 3 1
I'excaxyopan 0,02 0,1

Bbi600: kauecTBO IOYBEI HCYOOBJICTBOPUTCIBHO M YIpOXacT 3JO0POBBIO YCIOBCKA, T.K.

KOHIIEHTpauus nuHypoHa npessimaet ITIK.

Ipumep 4

Omnpenenurte, B BOJOEM KaKOro Ha3Hau€HHsI BO3MOXKEH cOpOC, €CIIM W3BECTHO, UTO TepeN
cOpoCcOM B BOJIOEM CMEIIMBAIOTCS JBa MOTOKA, OObEMHBIE PAcXo/bl KOTOPBIX Vi U Vg, M/,
BemiectBa, copepxaiinecs: B MOTOKaxX, M X KOHUEHTpaluu (B MF/)IMs) yKka3aHnsl Hke. KauecTBo
BOJIBI, COpachIBa€MON B BOJIOEM, JOJDKHO VYIOBIIETBOPSTH TPEOOBAHMSM, TPEABSBISEMBIM K
KaueCTBY BOJbI B COOTBETCTBYIOILIEM BOJIOEME.

Vi = 20; Vs, = 180 M%/u; B MIEPBOM IOTOKE COAEpKarcs: aMMuak (3 MF/ILM3), areToH (2
MF/,I[MS), 6en3zon (3 MF/,Z[Mg), BO BTOpoM — auxjopdenon (0,0003 MF/,Z[MS), xene3o (0,05 MF/,Z[MS),

k06aisT (0,03 mr/om’).
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Pewenue. Ilo ycnoBuro 3agaud INPOUCXOIUT CMELIEHUE IIOTOKOB, CIIEIOBATEIBHO,
KOHIIGHTPALlMM BCEX BEHIECTB B OONIEM IIOTOKE YMEHBIIAIOTCS, a OOBEMHBIH pacxon

yBenmmuuBaeTcs. HeoOxoaumo crenarh mepecdyer KOHIICHTPAIMii B HOBOM TOTOKE CJCIYIOIIHM

C,-V, .GV,
- JJIA BEIIECTB, COACPKAIIUXCA B IIEPBOM IIOTOKE U Ci =

— —— - A
V,+V, V,+V,

obpazom: C, =

BCIICCTB, KOTOPBIC HAXOAWJIMCb BO BTOPOM IIOTOKC. HOHy‘ICHHBIG AaHHBIC W HOPMATHBBLI,

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

Bonausie 00beKTHI K/0 U X/TI BOHHHGUO&)eKTH
- PBIO0X 0351 CTBEHHOTO
BemectBo C Ha3HA4YCHHs
Ha3HAYECHUS
IAK JITIB ITIK JITIB
AMMmuax 0,3 2 Can 0,05 Toxke.
Aneron 0,2 2,2 Can 0,05 Toxec.
Benson 0,3 0,5 Can-ToKC 0,5 Toxke.
Juxnopdenon 0,00027 0,002 Opr. 0,0001 Toxke.
Keneso 0,045 0,3 Opr. 0,1 Toxec.
Kobanst 0,027 0,1 Can-ToKC 0,01 Toxke.

ChHauana  TpoaHAJIU3UPYEM  MOJYyYEHHbIE  JAHHbIE Ui  BOAHBIX  OOBEKTOB
pPBIOOXO03HCTBEHHOTO HazHaueHus. akTudeckas KOHIEHTpauus AuxjopdeHona Oonblie
ITJIK/x , ce0BaTeNbHO, COPOC NONYHEHHO20 NOCe CMEUleHUsl NOMOKA He603MOCEH 6 600HbIE
00beKmbl pblOOX03AUCMBEHHO20 HAZHAYEHUS.

st BOTHBIX OOBEKTOB XO3AWCTBEHHO-TIMTHEBOTO M KYJIBTYPHO-OBITOBOTO Ha3HAYEHUS
daktryeckue koHneHTpanuu Menbie [1/IK, Ho HeoOxomumo ydecTs emie u 3PHeKT CyMMaIUu.

03 + 02_ 0,24, 6GeH3zon u KOOAJIBT: 03 + 060§7 =087,
0,00027 N 0,045

0,002 0,3

AMMHaK ¥ alEeToH:

=0,285. TloayueHHblEe CYMMBI OTHOIICHHI

TUXJIOpPEHOoT M Kene3o:

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

HA3HA4Y€eHUA.

Koumponvnoe 3aoanue

1. OnieHuTH Ka4ecTBO aTMOC(HEPHOT0 BO3/1yXa, €CIM U3BECTHO, YTO B HEM OJHOBPEMEHHO

IIPUCYTCTBYIOT XUMUUYECKUE COCIUHEHHUS B KOJIMYECTBAX (mr/m’), yKa3aHHbIX B TaOIHIE.
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Bapuant 1 2 3 4 5 6 7 8 9
O3oH 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,015
Jluokenx azora | 0,009 | 0,01 | 0,015 | 0,02 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008
X1op 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,02
®opmampnernn | 10° | 10° | 1.10% | 2.10*| 3.10*| 4.10% 2.10%]| 5.10% 10
BapuauT 10 11 12 13 14 15 16 17 18
LIMKIIOreKCaH 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
Jluokenn ceper | 0,005 | 0,006 | 0,02 | 0,01 | 0,009 | 0,008 | 0,007 | 0,006 | 0,005
10° | 10° | 1.10* | 2.10*| 3.10*| 4.10*| 2.10*| 510%| 107
CEPOVTJIEPO/]
Bapuaunr 19 20 21 22 23 24 25 26 27
Jlmoxcun cepsr | 0,005 | 0,006 | 0,04 | 0,03 | 002 | 0,01 | 0,009 | 0,008 | 0,007
JIMOKCH A30TA | 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,01 | 0,004
OKCH/J YTJIEPOJA 1 2 11 1,2 1,3 1,1 1,2 15 1,6
10° | 10° | 110* | 2.10*| 3.10*| 4.10*| 2.10*| 510%| 10°
DEHOI

2. OneHuTh Ka4eCcTBO BOABI B BOJOEME PHIOOXO3SIICTBEHHOTO Ha3HAYCHHS, €CIIH

HU3BECTHO, YTO B HEeH OOIHOBPEMCHHO MPUCYTCTBYIOT XUMHNYECKNEC COCAMHCHUA B KOJIMYCCTBAX

(MI‘/,Z[Mg), yKa3aHHBIX B TaOIUIIE.

Bapuant 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
Hedrs 0,01 0,02 0,03 | 0,015 | 0,025 | 0,035 | 0,009 | 0,008 | 0,011
®enon | 1.10° | 2.10° | 3.10° | 4.10* | 5.10°| 3-10* | 1.10*| 9-10*| 810"

BapuanT 10 11 12 13 14 15 16 17 18
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KoGanst | 0,008 | 0,007 | 0,006 | 0,005 | 0,004 | 0,003 | 0,002 | 0,001 | 0,018
KapGogoc | 0,004 | 0,03 | 0,04 | 002 | 001 | 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

0,00 | 0,02 | 0001 | 009 | 002 | 006 | 007 | 008 | 01
CBUHEIL]
BapuauT 19 20 21 22 23 24 25 26 27
drop 0,001 | 0,002 | 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009
LIMAHUIBI 0,9 0,9 0,9 0,8 0,8 0,8 0,7 0,7 0,7
XPOM 10* | 2.10* | 3.10* | 4.10* | 5.10* | 6:10* | 7.120* | 8.10* | 9-10™
9.10* | 8-10* | 7.10* | 6.10* | 5.10* | 4.10* | 3.10* | 2.10%* | 10”
DEHOI

3. OueHUTh KaueCcTBO MOYBBI, €CIIM U3BECTHO, YTO B HEW OJIHOBPEMEHHO MPUCYTCTBYIOT

XUMHUYCCKUE COCOANMHCHUA B KOJTHMYCCTBAX (MF/KF), YKa3aHHBIX B Ta6J'II/II_[e.

Bapuant 1 2 3 4 5 6 7 8 9
benszanupen 0,03 | 0,01 | 0,01 | 0,005 | 0,007 | 0,008 | 0,009 | 0,004 | 0,01
Pryth 2 6,3 2 3,2 1.8 0,6 4,7 6,5 1.3
CauHen 24 37 68 21 18 16 15 14 11
Menp 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 2
Bapuanr 10 11 12 13 14 15 16 17 18
bensun 0,001 | 0,003 | 0,005 | 0,006 | 0,007 | 0,01 | 0,02 | 0,03 | 0,04
Banaauit 140 132 18 65 74 152 150 27 46
MBIBSIK 15 1,6 1,7 1,8 1,9 2,0 2,3 0,6 5,3
0,01 0,02 | 0,03 | 0,04 | 0,05 1,6 0,7 2,8 2,9
MEJb
Bapuant 19 20 21 22 23 24 25 26 27
CsuHel 14 11 13 21 27 29 31 32 30
KOBAJIBT 1 2 3 4 5 6 7 0,1 0,5
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ME/Ib 0,1 0,5 1,0 1,5 2,0 2,5 3,0 2,8 0,6
1.10° | 1.10* | 1.10° | 1-10° | 5.10* | 6.10° | 7.10* | 8-10* | 9-10°®

I1Xb

4. Onpeznenute, B BOJOEM KaKOro Ha3HAYeHHUS BO3MOXKEH COpPOC, €CIM U3BECTHO, YTO
nepes cOpocoM B BOJIOEM CMENIMBAIOTCS JBA MOTOKA, OOBEMHBIE PACXOIbl KOTOPBIX Vi U Vo,
M°/4. Bemectsa, coJiepKalirecs: B OTOKaX, U X KOHIIEHTpaluu (B Mr/)lM3) YKa3aHbI B Ta0IHIIE.
KauectBo BoOmpl, cOpacbiBaeMoil B BOJOEM, JOJDKHO YAOBJIETBOPATH TpPeOOBaHUSM,

MMPEABABIACMbBIM 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
BapuanT 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
Iupu s 001 | 002 | 003 | 004 | 005 | 0,055 | 006 | 0,065
Va: 70 30 50 90 40 30 230 | 310
Hedsb 002 | 003 | 002 | 004 | 005 | 003 | 006 | 0,07
PryTh 0,006 | 0,007 | 0,008 | 0,009 | 0,04 | 003 | 002 | 0,01
CauHeI 001 | 002 | 003 | 004 | 005 | 006 | 007 | 0,09
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Bapuanr 17 18 19 20 21 22 23 24
Vi 50 15 100 110 120 140 20 330
Hurpats 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
Vs: 30 165 20 70 30 50 90 50
[{unak 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
Meranon 0,15 2,6 0,41 0,32 0,31 0,22 0,13 0,12

INPAKTHYECKOE 3AHATHE Ne5

<<3an$I3HeHI/I€ OKpY)KaIOH_Ieﬁ CpCabl. I'moGanbHBIE 3KOJIOTHYECKHUE HpO6JI€MBI))

MeToauuecKkue YKazanus.

CemuHap npoBoautcs B popme "kpyriioro croyia". CTyIeHThl BMECTE C IIPEIoiaBaTesieM
00CYX/IAI0T BOMPOCHI, KACAIONIHECS UCTOUHHKOB MOTECHIMAILHON OMACHOCTH JIJISl 9KOJIOTHYESCKON
onacHOCTH (OB) MPUPOAHBIX 3KOCHCTEM:
Onpenenenue 3arpsisHeHusi. OCHOBHBIE 3arps3HUTENN OHOc]epbl, HX JIeHCTBUE HA OPTaHU3M
YeNOBEKa U OKPYIKAIOIIYIO CPELy.

1.

2.
3.

3arpssHeHHs U ux Knaccupukanus. McTo4HuK U GOpMBI 3arps3HEHUH.
3arpsizHeHust atMmocgepbl. OCHOBHBIE TPYIIBI  3arpsA3HAIOLIMX

OKOJIOTHYECKOEC HeﬁCTBHC, HCTOYHHUKHU IMOCTYIIJIICHUA.

3arpsizHenus ruapochepsl. 3arpsa3HeHHe pekK, 03ep.
Knaccudukanus orxonoB. MeTonbl UX nepepabOTKy.
[TpuuuHBEl 1 MEXaHU3M BO3HHUKHOBEHUS TAPHUKOBOTO 3 (deKTa.
ITpu4nHbBI 1 MEXaHM3M BO3SHUKHOBEHHUS KHCIIOTHBIX OCA/IKOB.
Hcromienne 030HOBOTO CIIOS.

ITpoGiiema pocta HAPOAOHACEICHUSL.

ITpoGiieMa HEXBATKH MPOIOBOJIBCTBUSL.

. IIpoGiema HeXBaTKM MPECHOM BOJBL.

[Ipobnema HaKOIUIEHUSI OTXOAOB.

[IpoGnema yHHYTOKEHHUS OMOPa3HOOOpa3usl.
[Ipobnema ucTomeHus NPUPOIHBIX PECYPCOB.
[Ipobnema aTOMHOTO OpYKHSL.

3arpsizaeHre MupoBoro okeaHa.
DOTOXUMUYECKUI CMOT.

IMPAKTUYECKOE 3AHATHE Ne6

«OmpeneneHue 3arpsa3HeHU B aTMOCPEPHOM BO3JIyX€e TOpoar»

BCIICCTB,

nux
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MeToauyeckue yKasaHus
3aHsATHE IPOBOIUTCS B MOJIEBBIX YCIOBUSIX. 3aMEpPbI MPOU3BOASTCS B PA3IHYHBIX I10
3arpy>K€HHOCTH aBTOTPAHCIIOPTOM pallOHaX TOPOJCKON cpeabl. B kauecTBe M3MEPUTEIBHOTO
pudopa UCIoib3yercs JKomao.

1 — eazoananuzamop, ocHo8HOU OIOK
2 — JKKU co c6emoouoOnbim UHOUKAMOPOM 0I5l KAHCO020 OAmyuKa (KOHYeHmpayus
svloensemcs yeemom: oenviii — menee 0,1 I/[K; socenmoiti —om 0,1 oo 1 IJ][K; kpacuwiii — om 1
00 3 II/[K; muearowuii kpacuwiii — 6onee 3 IJ[K), 36yk060ii UHOUKAMOp paACnONON*CEH PAOOM CO
C6emMOOUOOHBIM, HO CKPbIM TULEBOU NAHENbIO
3 — knasuwu ynpasnenus 4 — kiaguuia KoYeHus 5 — 610K numaHus
Pucynox 2 — IIpubop Dxomad
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IIpunioxenne 1

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

OAK, mr/m°
BemectBo MakcumMajabH Cpenue- Kaace

asi pa3oBasi

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

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

* HenuddepeHnmpoBaHHas M0 cOCTaBy MbLIb (adpO3071b), COep KalIascss B BO3AyXe HaceleHHbIX myHKToB. ITJK
B3BCIIICHHBIX BEIICCTB HE PACHPOCTPAHSIOTCA Ha ad3pPO30JId OPraHMYCCKUX M HEOPTaHMYCCKUX COCITUHCHUN
(MeTainoB, WX COJCH, IUIacTMacc; OWOJOTMYCCKUX, JICKAPCTBCHHBIX MpPEMapaTtoB W Jp.), IS KOTOPBIX
ycTaHaBIMUBalOTCs coorBercTBytouue [1JIK.
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TETPAdTUIICBUHIIA (B TIEpecUeTe Ha CBUHEII)
CepoBoopont 0,008 - 2
Cepoyriepon 0,03 0,005 2
Cepbl AUOKCH]T 0,5 0,05 3
CHUHTETHYECKHE MOFOIIINE CPEJICTBA TUIIA 0,04 0,01 2
"Kpucrann" Ha OCHOBE aJIKMIICYNb(aTa HATPUS
(o amkuicynbdaTy HaTpHUs)
Ckununap 2 1 4
CrnupT METUIOBBIN 1 0,5 3
CrnupT STUIOBBIN 5 5 4
Tonyon 0,6 0,6 3
VYriepona okcua 5 3 4
Yrinepos 4eThIpeXXI0pPUCThII 4 0,7 2
denon 0,01 0,003 2
dopMabaerua 0,035 0,003 2
dropucTeie coenMHEeHUS (B TIepecyere Ha GTop):
ra3oo0pasHbie COeTMHEHUS ((PTOPUCTHIN 0,02 0,005 2
BOJIOPOJ, TeTpadTOPHI KPEMHHUS );
XOpOIIIO PACTBOPUMBIC HEOPTAHHUECKUE
dbropusl (GTopua HaTpUs, reKcapTOPCHIIUKAT 0,03 0,01 2
HaTpHUsL)
IJI0XO0 PAaCTBOPUMBIEC HEOPTaHUICCKUE PTOPHIBI
(propun anromuHMsA, GTOPU] KAJIBIUS,
rekcaTopantoMUHaT HaTPHsl)

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

DddexTom cymmanuu 00J1a1atoT:

— aMMHaK ¥ GOpMalIbJIETH]I;

— aMMHaK ¥ CepOBOJIOPO/I;

— aMMHaK, CepoBOJIOPO.T U (hOPMaThICTHI;

— aneroH u ¢GeHo;

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

— 0OeH3on u aneToPeHoH;

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

— cepoBoopoA U hopMaIbAeTU]I;

— JTMOKCH] cephl U (DeHOIT;

— JIMOKCHJ] Cepbl U OKCHUJ YTiiepoaa, (heHOI U MbLIh KOHBEPTOPHOTO MPOU3BOJICTBA;
— JIMOKCHJ] Cepbl U TPHOKCHU]] CEPhI, aAMMHUAK U OKCHJIBI a30Ta;
— JIMOKCHJ cephl U (PTOPOBOIOPOS;



CWJIbHBIE MHHEPAIbHBIE KUCIIOTHI (CepHasi, COIsTHAs U a30THAs);
yriepoJia OKCUJ U TbUTh IEMEHTHOTO MTPOM3BOJICTBA,

YKCYCHAs KUCJIOTa ¥ YKCYCHBIH aHTUIPUI,

(dheHon u aneToeHoH;

bypdypos1, METHIIOBBII U ATHIIOBBIH CIUPTHL;

IIUKJIOTeKCaH U OEH30IT;

STHWJICH, POTIIICH, OYTHIICH U aMHJICH.
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[puioxxkenne 2

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

BoaHble 00beKThI Boanbie 00beKThI
XO0351CTBEHHO-IIUThEBOI0
HanMenoBamHme H KYJbTYPHO-0OBITOBOI0 PHI00X0351iiCTBEHHOT 0
Ha3HAYEHHS
Ha3HAYEHHS
HHrpeamenTa Kaacc Kaacc
JINIB* IJIK onacu | JIIIB K omacH
0OCTH 0OCTH
AmmMmuak (o azoty) | Cas. 2,0 3 Toxkc. 0,05 4
ArieToH Camn. 2,2 3 Toxkc. 0,05 3
Benson CaH-TOKC. 0,5 2 Toxkc. 0,5 4
bpom CaH-TOKC. 0,2 2 - - -
Huxnopaudennntpu | CaH-TOKC. 0,1 2 Toxkc. Otcyrct | 1
xynopatad (JIJT) ue
(0,00001)
Juxnopdenon Opr. 0,002 4 Toxc. 0,0001 1
Kemneso Opr. 0,3 3 Toxkc 0,1 4
KoOanst CaH.-Tokc. 0,1 2 Toxec. 0,01 3
Kepocun Opr. 0,01 4 - - -
TeXHUYCCKUU
Kapbomon CaH.-TOKC. 1 4 Opr. 1 4
MBEIBSIK CaH.-TOKC. 0,05 2 Toxkc. 0,05 3
Menp Opr. 1,0 3 Toxc. 0,001 3
MeraHoin CaH.-TOKC. 3,0 2 Can.- 0,1 4
TOKC.
Hutpatsl (1o a3oty) | Can. 45,0 3 Can.- 40
TOKC.
Hadranma CaH.-TOKC. 0,01 4 Toxkc. 0,004 3
Hedts Opr. 0,1 4 Pri6x03. | 0,05 3
MHOTOCEpHUCTAs
HedTs npounas Opr. 0,3 4 Pri6x03. | 0,05 3
Huxkens Can.-Tokc. 0,1 3 Toxkc. 0,01 3
[Mupuana CaH.-TOKC. 0,2 2 Toxkc. 0,01 3
ITponunossiii ciupt | Opr. 0,25 4 — — —
Pryth Cam. 0,0005 1 Toxkc. Otcyrct | 1
ue
(0,00001)
CBuHnen CaH. 0,03 2 Toxkec. 0,006 2
denon Opr. 0,001 4 Pri6xo03. | 0,001 3
dopManbaerua Cau. 0,05 2 Can.- 0,01 3
TOKC.
®rop (F) CaH.-TOKC. 1,5 2 Toxkec. 0,05 3
XJ10p aKTUBHBII Can. OtcyTctB | 3 Tokc. Otcyrct | 1

* JITIB — MMMUTHPYIOLIHiA TTOKa3aTeNb BPEAHOCTH, OTPaKAIOIIHIA IIPHOPUTETHOCT TPEOOBAHMIT K KAYECTBY BOJIBL.
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ue ue

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

"Omcymcmesue” — HEIOIYCTHM COPOC TAHHOTO COSUHEHHS B BOJTHBIC OOBEKTHI.

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

"Toxc." — TOKCUKOJIOTHYECKUN — MPSIMOE TOKCHMUECKOE BO3/ICUCTBUE BEIICCTB HA OPraHU3MBbI
(BOJIHBIE OPTaHU3MBI).

"Can." — caHUTapHBIN — HAPYIICHHUE YKOJIOTMYECKUX YCIOBUN: U3MEHEHHE TPOHOCTH
BOJIOEMOB, THIPOXUMUYECKUX MMOKA3aTeseH: KUCIOpo, a3oT, pochop, pH; HapymieHue

camoounieHus Boabl: BI1Ks, unciaennocts canpopuTHON MUKPODIOPHI.

"Can.-moxc." — CaHUTAPHO-TOKCUKOJIOTUYECKUI — ACHCTBHUE BELIECTBA HA BOJIHBIC OPTAaHU3MBI U
CaHUTapHBIC MMOKA3aTEH BOJIOEMA.

"Ope." — opra”ojienTHYeCKUi — 00pa30BaHME IJICHOK W MIEHBI Ha ITOBEPXHOCTH BO/IbI, ITOSBIICHUE
MMOCTOPOHHUX MPUBKYCOB U 3al1aXxOB B BOJIE.

Knaccol onacnocmu:

1 — ype3BBIyaitHO OMACHBI,
2 — BBICOKO OTACHBIH,

3 — OIaCHBIH,

4 — yMepeHHO OIaCHBIH.
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IIpuniaoxenne 3

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

Bennuuna I1/IK ¢ yuetom
BemectBo (ona ans nous nox [Tpumeuanue
KYJIbTYpPbI, 9yBCTBUTEIIbHBIC
K MECTHIMIaM
ATpaszux 0,01
Aneranbaerun 10,0
bens(a)mupen 0,02
bensun 0,1
Benzon 0,3
Beranon 0,25
Banekcon 1,0
Bananuit 150 OOmiecaHUTapHBII
Bananwmii + mapranert 100+1000
N3onponmnbdenson 0,5
Kobanpt 5 OOmiecaHuTapHbBII
Kommekcabie
TpaHyJINPOBAHHBIE 120
ynobpenus (KI'Y) cocraBa
N:P:K=64:0:15
KomMruiekcHbIe KuaKHue
ynoopenus (KXXVY) cocraBa | 80
N:P:K=10:34:0
JInnypon 1
Menp 3 OOu1ecaHUTapHbBIN
Mrimnsak 2 TpaHCIOKAIIMOHHBII
HuTtpats 130
OTtxozp! (hoTanuu yris
(ODY) 3000
PryTh 2,1 OO1ecaHNTapHBIH
CBuHen 6 OO011ecaHUTapHBIN
CBuHel + pTyTh 200+10
Dopmanbaeruyg 7
Xopu Kaus 560
Homixnopbudernet 0,06 OOmiecaHUTapHBII
(cymmapHo)
MMecTumuabi:
- TeKCaxXJIOpaH 0,1
- JJAT u ero MmeTabOIUTHI 0.1 3ampemeno B ¢/
(cyMMapHO€ KOJTHMYECTBO)
- xopogoc 0,5
- kapbodoc 0,5
- ONUXJIOpKaMQeH 0,5
- MOJUXJIOPITHHEH 0,5
- IPOMETPHH 0,5
- XJIOpaMIl 0,05
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3. 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
pa3zpsicHeHus. B uyacTHOCTH, e€cnM 3aTpylHEHHUE BO3HHUKIO IPH H3YYEHUU TEOPETHUUECKOTO
MaTepuaina, TO KOHKPETHO YKa)XUTE, YTO BaM HEIMOHSITHO, HA KaKOW M3 MyHKTOB 00OOIIEHHBIX
IUIAHOB BbI HE CMOTJIM 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.

5. MeToauyeckue peKOMEeHIAIMH 10 OPTaHU3AMH CAMOCTOATEIbLHOMH PadoThI

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

CamocTosiTenbHas paboTa 00ydaroerocs - IeATelbHOCTh, KOTOPYIO OH BBIMIOJIHAET 0e3
HENOCPEJICTBEHHOTO y4YacTHsl MpEenoJiaBaTesi, HO M0 €ro 3aJaHuio, MOJl €ro pyKOBOJCTBOM U
HabmoieHueM. OOyuaronuiics, 00IaJaroNNil HABBIKAMU CAMOCTOSITEILHON Pa0OThI, aKTUBHEE U
r1y0ke ycBauBaeT y4eOHbIM MaTepuall, OKa3bIBaeTCsl JyUlle MOArOTOBIEHHBIM K TBOPYECKOMY
TPYAY, K caMO0Opa30BaHUIO U MPOJOHKEHUIO 00YUEHUSI.

CamocrosiTenbHast paboTa MOXKET ObITh ayAUTOPHON U BHEAyAUTOPHOU. ['paHUIBI MEeXAY
STUMH BHJIaMU PaOOT OTHOCUTENBHEI, a CAMHU BUJIBI CAMOCTOSTEIHHOM paboThl IEPECEKAIOTCS.

AynuTopHas caMocTosTeIbHasg padoTa OCYIIECTBIISIETCS] BO BpeMsI TIPOBEACHUST YIEOHBIX
3aHATHIA 10 TUCHUIUIMHE (MOIYJII0) T0 3aJjaHHIo MpemnoaaBarens. Bxirovaer B cebs:

- BBIIIOJIHEHUE CAMOCTOATEIbHBIX padoT, ydacTHe B TECTUPOBAHUM;

- BBITIOJIHEHUE KOHTPOIBHBIX, MPAKTUYECKUX U JTA0OPATOPHBIX padoT;

- pelieHue 3a7ady M YIOPaKHEHUIl, cOCTaBlieHHME rpapuueckux H300pakeHui (cxem,
Juarpamm, TaOJuIl U T.1L.);

- paboTy CO CIIPaBOYHOM, METOUYECKOH, CTICITHATBHOM JTUTEPATYPOIA;

- ohopMJIEHHE OTYETa O BHITIOJTHEHHBIX paboTax;

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

BHueaynuropHas camocrosiTenbHas pabora (B Oubimoreke, B naboparopun MITY, B
JIOMAITHUX YCJIOBHSIX, B CIIEIIUATBHBIX MMOMEIIEHUAX JJI CaMOCTOsITeNIbHOM 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:

- TMOATOTOBKY K ayAHTOPHBIM 3aHATUSAM (JIGKIHSIM, TPAKTUYECKUM 3aHSITHUSM,
nabopaTOpHBIM paboTaM U p.) U BEITIOJHEHNE HEOOXOAMMBIX JOMAIITHUX 3aJJaHU;

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

- popaboTKy MaTepuaja W3 MEpPeyHsT OCHOBHOW W JOMOJHUTEIHHOW IJUTEPATYpPHI IO
JTUCIUIIINHE, 10 KOHCTIEKTaM JISKIIHH;

- Hamucanue pedepaToB, MOKIAAOB, ICCE, OTUETOB, MOJATOTOBKA MYJIHTHMEIUNHBIX
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IpEe3eHTAINH, COCTaBICHHE TIIoccapus U JIp.;

- JpyTue BUJbI 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. KoHkpeTru3zanus mo3HaBaTeIbHOH (TpOOIEMHOMN HIHIIPAKTHUECKON) 3a/1a4H.

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

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

5. [InanupoBanue (CaMOCTOSTENBHO WM C MOMOIIBIONPENOIABATENS) CAMOCTOSTEIBHOMN
paboTHI 1O PELICHUIO 3aa4uH.

6. Peanuzanus nporpamMmbl BBIIOJIHEHHS] CAMOCTOSATEIHLHON PaOOTHI.

7. CaMOKOHTpOJIb BBINOJIHEHUSI CaMOCTOSITEIbHOM pPAa0OTHI, OLIECHMBAHHME MOJIYYEHHBIX
pEe3yNbTaToOB.

8. Pednexcus cobcTBeHHOH y4eOHOMN 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 CTYJEHT MOYXKET:

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

- COCTaBIISATh TE3MCHI (LIUTHPOBAHME HaMOOJee BaXKHBIX MECT CTaThbU MIU MOHOTpaduw,
KOPOTKOE M3JI0’)KEHUE OCHOBHBIX MBICJIEH aBTOpa);

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

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

Br10paB HYKHBII HICTOYHHK, CIIEAyeT HATH MHTEPECYIOUINI pa3/iel Mo OTJIaBICHUI0 UITU
anpaBUTHOMYYKa3aTelo, a TakKe OJHOMMEHHBIM pa3/ieNl KOHCIEKTa JIEKIUH WM Y4eOHOTo
nocobus. B crmydae BOZHUKIIMX 3aTpyAHEHUH B MOHHUMAHHM Y4€OHOTO MarepHala Cieayer
00paTUTbCS K JIPYrUM HCTOYHUKAM, TJE€ H3JIOKEHHUE MOXKET OKa3aThCsi Oojiee TOCTYITHBIM.
HeobxonmuMo oTMeTHTH, 4TO paboTa ¢ JUTEpaTypoll HE TOJBKO IMOJEe3Ha KaK CPeACcTBO Oosee
TIyOOKOTO M3y4YeHUs JIIOOOW JUCHMIUIMHBI, HO U SIBJISIETCS HEOTHEMJIEMOW YacThIO
pohecCHOHANBEHOM AeSTENbHOCTH Oy IyIIEro BBITYCKHUKA.

Penienye cMTYallMOHHBIX 32124 (KelC-3aaHWI)

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

Pemenne cuTyallMOHHBIX 33/1a4 HamlpaBlieHO HAa (OPMUPOBAHNE YMEHHUS aHAIU3UPOBAThH
B KOPOTKHE CPOKH OOIBIIOH 00BbeM HEYNOPANOYEHHOH MH(POPMAIUM, NPHHATHS PELICHUH B
YCIOBUSIX ~ HEJAOCTAaTOYHOMU uH(pOpMalMy, TOTOBHOCTH HCIIOJIb30BaTh COOCTBEHHBIE
UH/IMBUyaJIbHbIE KPEaTUBHBIE CIIOCOOHOCTH [Tl PELICHUS UCCIIE0BATEIbCKUX 3a/1a4.

Pexomenpanuu mo pabore ¢ Kerlcom:

- CHavyasia HeoOXOJMMO MPOYMTATh BCIO MMEIOLIYIOCS MH(OpMAINio, YToObl COCTaBUTh
LIEJIOCTHOE MIPEJCTABICHUE O CUTYAIMH; HE CIIEAyeT Cpa3y €€ aHAJIM3UPOBaTh, KEJIATEIbHO JIHIIb
BBIJICJIUTH B HE JIaHHBIE, TOKA3aBIINECS BAXKHBIMU;

- TpeOyeTcs OXapaKTepU30BaTh CUTYalUIO, ONPENECINUTh €€ CYHIHOCTb M OTMETHUTh
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BTOPOCTETICHHBIEC JIEMEHTHI, a TakKe CPOPMYIMPOBAaTH OCHOBHYIO MpoOjIeMy U MpoOieMsl, ei
HOYMHEHHBIC;

- B&OXHO OICHHUTh BCE (DAaKThI, Kacaroluecss OCHOBHOHM MpoOiembl (HE Bce (DaKTHI,
U3JI0KEHHBIE B CUTYallUH, MOTYT OBITh NpPSIMO CBSI3aHBI C HEi), M TONBITATHCS YCTAHOBHUTH
B3aMMOCBSI3b MEX/1y NIPUBEICHHBIMH TAHHBIMH;

- cuexyeT cOpMYIMPOBAaTh KPUTEPUH ISl MPOBEPKU IMPABWIBHOCTH IIPEIIOKEHHOTO
pelIeH s, TONBITaThCS HAMTH allbTepPHATUBHBIE CIIOCOOBI PEIICHUs, €CIIM TaKhe CYIIECTBYIOT, U
OIIPEJICTINTh BapUAHT, HAanOOJIEee YAOBIECTBOPSIONINI BEIOPAHHOMY KPUTEPHIO.

Moayab Ne 1.
O061as 3K0J10rusl U 1100aJIbHbIE IKOJIOTHYeCKHEe NPO0JIeMbl COBPEMEHHOCTH

1.1 YueHue o 6uocghepe

[Tonsitue 6uocdepsr. CoctaB u cBoicTBa Ouocdepsrl. YcroitunBocts 6uocdepnl. DyHKINUN
Y CBOWCTBA )HUBOTO BellecTBa. buoreoxumudeckue mukiibl. Hoocdepa.

[Tonsitue 6uocdeps nosBuiock B O6uonorun B XVIII Beke, HO BrmepBbie B OJIM3KOM K
COBPEMEHHOMY CMEBICITY MOHATHE «Onocdepa» BBEN aBCTPUICKUI reosior Dayaps 310CC B KHUTE
«IIpoucxoxnenne Anbem» (1873 r.), KOTOpBIA ompeaenun ee Kak 0co0ywo, o0pa3zyemyro
opranu3mamMu 0005104Ky 3emun. B HacTosiee BpeMs Bce JKUBbIE OPraHU3Mbl Ha3bIBAIOT
«Ouora», «OUOC», (OKUBOE BEIIECTBO», a MOHATHE «Ouocdepa» TpaKTyeTcs TakK, Kak ero
TosKoBai akaaemMuk Brnagumup MBanoBuu Bepnanckuit (1863-1945 rr.): ocobasi, oxBaueHHas
JKU3HBIO, o0onouka 3emiu. B ¢usuko-xumuueckom coctaBe 6uochepsl BepHanckuii BeIAETSIT
CJIEIyIOIIE KOMIOHEHTHI:

- JKHMBOE BEIIIECTBO - COBOKYIMHOCTh BCEX KUBBIX OPTaHU3MOB;

- KOCHOE BEIIECTBO - HEXKMBBIC Teja WIH sBICHUS (Ta3bl arMoc(depbl, TOPHBIC MOPOIBI
MarmMaTu4eckoro, HeOPraHMIEeCKOro MPOUCXOKACHUS U T.11.);

- OHMOKOCHOE BEIIECTBO - Pa3sHOPOIHBIC MPUPOJHBIE Tea (TIOUYBHI, MOBEPXHOCTHBIC BOJBI U
T.IL);

- OWOreHHOE BEIIECTBO - MPOAYKTHI KU3HEIEATSIbHOCTH KUBBIX OPraHU3MOB (TYMYC TOYBHI,
KaMEeHHBIH yroiib, Topd, HeTh, CIAHIBI U T.11.);

Bepnanckuit B cBoeM Tpyne «buocdepay» BriepBbie joKa3zan NEPBOCTETICHHYIO POJIb KHUBBIX
OpraHu3MoB B (DOPMHUPOBAHMM OKpYKaromiel cpensl. JKU3Hb -3TO CBSA3YIOIIEE 3BEHO MEXKIY
Kocmocom wm  3emneil, KOTOpO€ HCHOJIb3YySl HSHEPrUi0, MNPUXOAANIYI0 U3 KOCMOCA,
TpaHcGOpMHUpPYET KOCHOE BEIIECTBO, CO3/1aeT HOBbIE (hOPMBI MaTepUaIbHOTO MUpa. Tak, JKUBbBIE
OpraHU3MBbl CO3JaJId TIOYBY, HAMOJHWIM aTMoc(epy KHCIOPOAOM, OCTaBWIM IOcie ceds
KUJIOMETPOBBIE TOJIIN OCATOYHBIX TOPOJ U TOIUTMBHBIE OOraTcTBa HEApP, MHOTOKPATHO MPOITY-
CcTHIN yepe3 cels Becb 00beM MupoBoro okeaHa. BepHajackuil He 3aHMMAaiCs TpoOieMoit
BO3HUKHOBEHHUS JKU3HU, OH MOHMMAJl €€ KaK €CTECTBEHHBIN ATal cCaMOOpPraHU3allud MAaTepUU B
0001 9acTh KOCMOca, TPUBOISIIINA K BOZHUKHOBEHHUIO BCE HOBBIX ()OPM €€ CYIIIeCTBOBAHUSI.

VYuenne BepHaackoro HamenmBaio Ha W3y4YEHUE KUBBIX, KOCHBIX U OMOKOCHBIX T B MX
HEpa3phIBHOM €IMHCTBE, YTO CHITPAJIO 3HAYUTEIHHYIO POJIbh B MTOATOTOBKE €CTECTBOUCIIBITATENICH
K 1I€JIOCTHOMY BOCIIPHUSITUIO IPUPOIHBIX CUCTEM.

CrpykTypa Ouochepbl TpeacTaBisieT Co00M COBOKYMHOCTh Ta3000pa3HOM, BOJHOW |
TBEpAOK 00OJIOUEK TMJIaHEThl M JKUBOTO BEIIECTBAa, WX Hacemstoniero. Macca Ouocdepbl
coctapsier npuoim3utenbHo 0,05% wmaccel 3emnu, a ee oovem - 0,4% oObema TUTAHETHI.
['panunel  Ouocdepsl  ompenensieT  paclpoCTpaHEHHWE B HEW  KUBBIX  OPTaHW3MOB:
TOPU30HTAJIBHBIX TPAHUI] B HEMl HE CYIIECTBYET, a M0 BEPTHUKAIM BEPXHSS IpPaHUIlA PACIOIOKeHa
Ha BBICOTE 030HOBOTO CIIOSI 3eMJIM, a HWXKHSIS - B MpeAeniaX JUTOCQEPHI JISKUT B CPEAHEM HA
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riyouHe 3 KM oT nmoBepxHocTH cyur u 0,5 kM Huxke aHa okeaHa. O Gosee T1yOOKOM MPOHUK-
HOBEHUU JKU3HU B TOJILIM JIUTOC(EPHI CBEIEHU HET.

JKuBoe BelecTBO HaXOAUTCS B TOCTOSIHHOM 3HEPreTHYECKOM OOMEHE C BHEIIIHUM MHUPOM.
OHO sIBNSIETCS OCHOBHBIM OPTaHU3YIOIIMM 3JIEMEHTOM B MOJJCPKAHUU KPYrOBOPOTa BELIECTB,
o0ecrnieyeHUH JMHAMUYECKOr0 paBHOBECHS JKojloruyeckux cucreM. IIponecc co3nanus
OpPraHMYecKOTo BellecTBa B Ouochepe MPOUCXOAUT OJHOBPEMEHHO C IMPOTHBOIOJIOXKHBIMHU
nporeccaMu MOTPeOJICHUST U Pa3IOKEHHUsI ero reTeporpoHbIMU OpraHU3MaMU Ha HCXOJHbIE
MHUHEpaJIbHbIe COCAMHEHUsS (BOAA, YIVIEKHCIBIA Ta3 W Ap.). Tak OCyLIeCTBISETCS KPYyroBOPOT
OpPraHMYecKOro BellecTBa B Ouocdepe Npu ydacTMM BCEX HACENAIOIUX €€ OpraHu3MOB,
NOJYYMBIIUI Ha3BaHHE MAJOro, WM OMOJIOTNYECKOro, (OMOTHYECKOr0) KpyroBOpoTa BEILECTB B
OTJIMYHUE OT BBI3BIBAEMOT0 COJIHEYHOM dHEPrueil O0JBIIOro, MM IFe0JIOTHIECKOT0, KPyrOBOpOTa,
HauOoJiee SPKO MPOSABISIONIErOCs B KPYrOBOPOTE BOABI M LUPKYIALUU arMocdepsl. bonbiioi
KPYrOBOPOT MPOUCXOJUT HA MPOTSDKEHHMH BCEro TEOJIOTHYECKOTO pa3BUTHS 3eMid U
HPOSIBIISIETCS. B IIEPEHOCE BO3AYLIHBIX Macc, MPOJYKTOB BBIBETPUBAHM, BOJbI, pACTBOPEHHBIX
MUHEPAIbHBIX COCIMHEHHUH, 3aTPSA3HSIONINX BEIIECTB, B TOM YHUCIIE PAJHOAKTHBHBIX.

brocdepa sBiaseTcs: Ype3BBIYANHO CIIOKHON SKOCUCTEMOM, pabOTaIOIIeH B CTAlIMOHAPHOM
pEeKMME Ha OCHOBE TOHKOM Pperyyisiilud BCEX COCTaBISIOIIMX ee vacTedl u mporeccoB. Kak
CBUJIETEJILCTBYIOT JaHHbBIE UCCIIEJOBAHMM, 110 KpaiiHel Mepe nociennue 600 MiIH. JIeT XapakTep
OCHOBHBIX KPYrOBOPOTOB Ha 3eMile CYIIECTBEHHO HE MEHSUICS, W3MEHSUIMChH JIMIIb CKOPOCTH
reoxuMudeckux npoueccoB. CrabuibHOE cocTOosiHME Ouocepbl O00YCIOBIEHO B HEPBYIO
ouepenb MCATEIBHOCTBIO JKMBOTO BEIIECTBA, OOECIEUMBAIONICH OIPEICIIEHHYI0 CKOPOCTh
TpaHchopMalMK COTHEYHON SHEPTrUU U OMOT€HHON MUTpallUi aTOMOB.

BmecTe ¢ TeM BMeEmIATENbCTBO 4YEJIOBEKAa B IPUPOAHBIE KPYrOBOPOTHI NPUBOAMUT K
Cepbe3HBIM U3MEHEHUSM B COCTOSHMM Onocdepsl. Bo3Bpamascs k yuenuto B.M. Bepnanckoro,
H606XOI[I/IMO OTMETUTB, UTO OH OLICHUJI IIOABJICHHUEC YCJIOBCKA Ha 3€MJ'I€, KakK OFpOMHBIfI marar B
IBOJIIOLIMM IIJIAHETHl. YUEHBIM CUYUTAN, YTO C BO3HMKHOBEHUEM YEJIOBEKAa M Pa3BUTHEM €O
HpOHSBOHCTBeHHOﬁ ACATCIIBHOCTH 4YCJIOBECYECTBO CTAHOBUTCA OCHOBHBIM TI'€OJIOTHYCCKHUM
(akTOpOM BCEX MNPOUCXOIANIMX B Ouocdepe miaaHeTsl W3MEHEHHWH, NMPUOOPETAIONIMX TJI0-
OanbHbI xapakTep («YermoBeuecTBO, B3SATOE B IIE€JIOM, CTAHOBUTCS MOIIHON T€0JIOIMYECKOM
cuioit»). JlanpHelee HEKOHTPOJIMPYEMOE pa3BUTHE MAEATENbHOCTH Jroed TauT 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 COCTOSHME pPalMOHAJIbHO OPraHU30BaHHOM
HOPUPOIBI, HOBBIM 3Tam pa3BUTHA Ouocdepsl, 3MoXy HOOochepsl, KOrja JalbHEHIas 3BOIOLUSL
MJIaHEThl OYJET HAMpaBIATHCS Pa3yMOM B IENAX OOecredeHuss HeoOXOAMMOW TapMOHUU B
COCYILECTBOBAaHUH MTPUPO/IBI 1 OOIIECTBA.

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

Bonpocul ona camonposepku

Jaiite onpenenenre NOHATUAM «Ouocdepa» u «Hoochepar.
Korna u xem ObU10 BBEZIeHO TTOHSITHE «Onocdepar?
JaiiTe XxapakTepucTuKy 6rocgepsl.
Onummre rpaHulsl 6nocheps.
[Tepeuncnure NATH OCHOBHBIX CBOWCTB OMOC(hEpHI.
. JaiiTe onpenenenne NOHITHIO «OMOT€OXUMUYECKUM LIUKID».
7 N300pa3ute OMOTCOXMMUYECKUH ITUKIT a30Ta, JaiTe HEOOXOIUMbIC TTOSICHEHHUS.
8. H3zobpaszute 6moreoxumMuueckuii Uk gochopa, naiire HeOOXO0AUMBbIE TTOSCHEHHUS.
9. B ugem cocrout peBomormoHHocTh yaenus B.W. Bepuanackoro o 6uochepe?
10. JlaiiTe onmpeneneHre MOHITHIO «OKMBOE BEIICCTBOY.

ouswN R

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

1.2 Ikocucmemuwli

CamocTtosTenpHass pabora O0OYYaOIIErocs COCTOMT B MOBTOPEHUHM JIGKIIHOHHOTO
Marepuaja W BKJIIOYAET CIEIYIOLUIME OCHOBHBIE pa3/eNibl: BHUABl 3KOCHUCTEM, CTPYKTYpPbI
9KOCHUCTEM, TpOo(HUecKue CBSA3M B SKOCHCTEMAaX, MPOIAYKIUS W TPOIYKTUBHOCTH DKOCHCTEM,
BU/IbI cyKueccnﬁ. HeKOTOpBIe OCHOBHBIC ITOHATHA 110 TEMEC U3JIOKCHBI HUXKC.

DKOCHCTEMA - 3TO CHUCTEMa, COCTOSIIAs W3 JKUBBIX CYIIECTB M CpeAbl MX OOWUTaHUS,
O0OBEIMHEHHBIX B €IMHOE (PYHKIMOHAJIbHOE Iiesoe. TepMHH BBEAEH aHIVIMHCKUM 3KOJOTOM
AptypoM Tencnu B 1935 roay. [lonstue sxocucteMbl aOCTpaKTHOE, TO €CTh HE MPHUBSA3aHO K
KaKoMy JMOO KOHKPETHOMY YYacTKy TEPPUTOPHH, B OTJIIMYME OT OMOTEOIeH03a, KOTOPBIH
0OBIYHO MPHUBSI3aH K KaKOK-TMO0 KOHKPETHON TEPPUTOPHH.

OcCHOBHBIE CBOMCTBA YKOCHUCTEM:

1) CIOCOOHOCTH OCYIIECTBIISITh KPYTOBOPOT BEIIECTB;

2) IIPOTUBOCTOATH BHEIIIHUM BO3ICHCTBUSAM,;

3) IIPOU3BOJIUTH OMOJIOTHUYECKYIO MPOAYKLIHIO. Buibl
JKOCHUCTEM:

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

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

4) riobanbHas skocucTeMa (buocdepa B 1eIOM).

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

Tunbl OUOMOB:

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

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

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

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

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

! http://cyclowiki.org/wiki/
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Cykneccust - TmociefoBaTeNbHash CMEHa OJHOrO OWOoIeHO3a JApyruM. Paznuuaror
NEpBUYHbIE W BTOPUYHBIE; HPUPOJHBIE W AHTPOIOIECHHBIE; AJUIOI€HHbIC, ABTOTCHHBIE U
LUKINYECKHE CYKLIECCHUM.

Bonpocw ona camonposepxu

JaiiTe onpenenenne TEPMUHY «IKOCHCTEMay.

[lepeunciute BUIBI IKOCUCTEM, IPUBEAUTE IPUMEPHI.

Uto Takoe BUI0BAsI CTPYKTYpPa SKOCUCTEMBbI?

N300pa3ute BepTUKAIbHYIO CTPYKTYPY TPOIIUYECKOTO Jieca.

oD

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

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

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

10. Yto Takoe nmepBUYHAS MPOIYKIUs?

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

14. OnumuTe X0/ NePBUYHON CYKIIECCHH.

15. OnuiuTe X0/1 BTOPUYHON CYKIIECCHH.

1.3 IlonyasayuoHHas duHamMuka

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

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

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

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

JPYyroro.

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

BEIUTE PUMEDPEI.

10. Kakue TUTIBI IMHAMHUKYU YUCICHHOCTH MOMYyJisiiuii Bol 3HaeTe?

11. [TaiiTe onpeneeHue MOHITUIO «OUOTUYECKUE CBSI3M.

12. Kakue Buasl OnoTnyeckux cBsaseil Bel 3HaeTe?

13. Yto Ttakoe mytyanusm? [IpuBeante mpumepsl.

14. Yto Takoe xumiHuuectBo? [IpuBeauTe mpruMepsl.

Noas~wbd e

1.4 3kos102uyeckue ghakmopbul

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

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

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

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

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

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

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

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

8. Uto Takoe ToNepaHTHOCTh BUAA?

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

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

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

1.5 I'106a1bHbIE IK0102UYECKUE NPO61eMbl COBPEMEHHOCMU

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

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

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

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

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

2 http://www. globaltrouble.ru/demograficheskaya_problema/
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Bwmecrte ¢ Tem, HEOOXOAMMO MPUHUMATH BO BHUMaHHWE, YTO CBOETO MHKA OTHOCHTEILHBIC
TEMIIbl POCTa YMCJICHHOCTH HaceleHus 3emuin aocturid B 1960-e rr.; a ¢ xkonua 1980-x rr.
HA4aJI0Ch CHUKEHHE U a0COIIOTHBIX TEMIIOB POCTA YMCIEHHOCTH HaceJIeHusl Mupa. B HacTosiee
BpeMsl TEMIIbl POCTa HACEJICHMSI CHIDKAIOTCS MPAKTUYECKH BO BCEX CTpPaHAX MHUpPA; U MOKHO
TOBOPHUTH, YTO MBI KMBEM B 3MOXY OKOHYAHHS JeMorpaduueckoro B3pbiBa. Bmecre ¢ Tem,
yrpo3a JAOCTHKEHHSI YPOBHIMH OTHOCUTEIBHOTO NMEPEHACENICHUs KaTacTpOPUUYECKUX 3HAUCHUN
JO CHX TIOp COXpaHAETCs IPUMEHUTEIBHO K OTHCJIbHBIM CTpaHaM, TIJI€ CKOpPOCTb
neMorpauueckoro pocra ocTaéresi 10 CHUX MOp UCKIIOYUTENIbHO BBICOKOH, a 3aMeIsieTcsl OHa
HEIOCTaTOYHBIMHU TEMITaMU (IIPEXk/Ie BCEro peub UAET o cTpaHax Tponuueckoil AQpukH, TaKuX
kak Hurepwus, JIPK, Aurona u 1. 1.).

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

['moGanbpHBIe MPOOIEMBI COBPEMEHHOCTH - 3TO COBOKYITHOCTh HauboJiee OCTPhIX MUPOBBIX
npobieM, pemieHne KOTOPBIX TPeOyeT MacCOBOIO OCMBICICHHS M OOBEIWHEHHS YCHIIHH BCEX
HApOJOB U rocyaapcTB. K HUM OTHOCST yrpo3y siepHOIl BOMHBI, 3KOJOTHYECKYIO KaTtacTpody,
pacTymmii packoin Mupa Ha «OoraTeie» U «OeHHBIC» CTpaHbl M HAPOIBI, HCTOIICHUE
TPaIULMOHHBIX U HEOOXOAMMOCTh MOMCKA HOBBIX MCTOYHUKOB dHEPruu. B kypce «Dxomorus»
IpeIoaracTcs U3ydyeHue Iri1o0aJbHbIX SKOJIOIMYECKUX MPOOJIEM COBPEMEHHOCTH: KHUCIOTHBIE
OCaJKM, HapyIIEHHE O30HOBOTO CJOs, TIJ00adbHOE MOTEIJICHHE, YMEHBIICHUE BHUJIOBOTO
pasHooOpa3usi, omycTbiHMBaHKE. [0 KaXIOH W3 MEpPEeYUCIICHHBIX MPOOJeM CTYICHT JOJDKEH
3HATh €€ CYTh, CYIIECTBYIOLIUE OLEHKHU, a TAK)KE MyTH PELICHUSI.

VYeroitunBoe paszsutue (anri. sustainable development) - mpaBumbHOE, rapMOHUYHOE
(paBHOMEpHOe, CcOalaHCHPOBAHHOE) pa3BUTHE. [apMOHWUYHOE pa3BUTHE - OTO MPOIECC
W3MEHEHUN, B KOTOPOM OIKCIUTyaTalus MNPUPOJHBIX PECYpPCOB, HANPABJICHHE WHBECTHUINH,
OpUEHTALINSl HAYYHO-TEXHUYECKOI'O PAa3BUTHS, Pa3BUTHE JUYHOCTH W HWHCTUTYLIMOHAJIbHBIE
W3MEHEHUSI COTIIACOBAHBI JIPYT C IPYrOM M YKPEIUISAIOT HBIHEIIHUM U OYTyIIUA MOTEHIMA JIJIst
YJIOBJIETBOPEHHsI YEJIOBEYECKUX MOTpeOHocTell M ycTpemiieHnd. C HKOJOTMYECKOM TOYKH
3peHusi, YCTOWYMBOE pa3BUTHE JOJDKHO 0O0ecreynBaTh IEJIOCTHOCTh OHOJOTUYECKUX U
¢du3nueckux NpupoaHbIX cucteM. Ocoboe 3HaueHHEe UMEET JKU3HECIOCOOHOCTh IKOCHCTEM, OT
KOTOPBIX 3aBUCUT TIJIOOaNbHAas CTaOMIBLHOCTH Bcel Ouocheprl. bonee Toro, mnoHsTHE
«TIPUPOJHBIX)» CHUCTEM U apeajoB OOWTAHHUS MOXHO MMOHMMATh IIUPOKO, BKIOYAas B HUX
CO3/IaHHYIO YEJIOBEKOM CpeNy, TaKylo Kak, Hanmpumep, roposa. OCHOBHOE BHUMAHUE yENsIeTcs
COXPaHEHHIO CTIOCOOHOCTEN K CAMOBOCCTAHOBIICHUIO U JMHAMHYECKOHN aIalTallii TAKMX CUCTEM
K W3MEHEHHSAM, a HE COXpaHEHHE HUX B HEKOTOPOM «HUJEAIIbHOM» CTaTUYECKOM COCTOSHHUU.
Herpaganus OpUPOJIHBIX  PECYpCOB, 3arpsi3HEHHE OKpyXKarolled cpeabl W yTpara
OMOJIOTMYECKOTO  Pa3HOOOpa3usi COKpAIIAlOT CIIOCOOHOCTh  JKOJOTHYECKHX CHCTEM K
CaMOBOCCTaHOBJIEHUIO.

Bonpocul ona camonposepku

1. HazoBuTe NMpOTrHO3HBIC OIIEHKH YUCIeHHOCTH Jitoiei B 2050 r.

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

3. KakoBa 4iCIeHHOCTh HACEJICHUS TUTAHETHl B HACTOAIIEE BpeMsi?

4. KakoBbl NpUYMHBI AeMOrpaduyeckoro B3pbiBa?

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

6. Ilepeuncnute rinoOanbHbIE YKOJIOTHIYECKUE TTPOOTEMBI.

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

8. HazoBuTe NpU4MHBI U MOCIEACTBHUS HAPYIIEHUS 030HOBOTO CIIOSI 3€MIIH.

9. HazoBuTe NpUYMUHBI U MOCIEACTBUS II100aIbHOTO NOTEIICHHUS.

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

11. Kakue MexXAyHapOIHBIC COTJIAMICHUS MO BOMPOCAM O30HOBOTO CIIOSI M TJIO0AIBHOMY
noreryieHuio Bel 3HaeTe? Ha30BUTE X OCHOBHBIE MOJIOKEHHUS.

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

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

14. Maiite onpezneneHue TEPMUHY «yCTOMUNUBOE pa3BUTHED.

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

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

Monyas 2. [Ipuposonoib30BaHuEe H OXPaHa OKPY:KaIoLIei cpeabl

2.1 IIpupodonosb3068aHue

CamocrosTenbHas paboTa o0ydarollerocst BKJIHOYAeT NpopabOTKy MaTepuala JaHHOU
TEMBl MO IUIAHY: HPUPOAHBIE PECYPChl, KIACCU(PHUKAIMH TMPHPOTHBIX PECYPCOB, PECYpPCHBIN
(aHTPOMOI€HHBIN) LUK, MPUHLUUIBI PALIMOHATIBHOIO IPUPOIOIOIb30BAHUSA, XapAKTEPUCTUKA U
POJIb BOJHBIX U PHIOHBIX PECYPCOB IIAHETHI.

[Tpupoanble pecypchl - COBOKYIMHOCTb €CTECTBEHHBIX TEJ U SBJICHUH, KOTOpPbIE OOIECTBO
UCIIONIb3YET B CBOMX ILENSAX B HACTOSLIEE BpPEMsS WM CMOXKET MCIOJIb30BaTh B OYAYIIEM.
CylecTBYIOT ClleAyIOIIMe KiacCH(UKALMOHHBIE NPU3HAKM PECYPCOB: C TOYKU 3pPEHHS HUX
JOCTYITHOCTH, UX MPHUPO/BI, IO MPUHAJIEKHOCTH K TEM WJIM MHBIM KOMIIOHEHTaM MPUPOIbI, 110
Ha3HAuEHUIo, M0 c(hepe UCIOIb30BaHUS, 110 3aMEHUMOCTH, M0 UCUYEPIIAEMOCTH M BO30OHOBIIsE-
MocTU. B pesynbrare wu3ydeHHs TeMbl CTYAEHT JOJDKEH 3HaThb BCE IEPEUYUCIICHHbIE
KJIaccu(UKaluu, yMETh IPUBECTH IPUMEPBI.

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

OcCHOBHBIE IPUHLIUIIBI PALIMOHATIBLHOTO TPUPOLONOIb30BaAHU:

- IPUHLHUI CUCTEMHOI'O NOJIX0/a;

- TIPUHLHUI ONTUMHU3ALNN IPUPOIONOIb30BaAHUS;

- TPUHLUI IOJHOTHI UCIIOJIB30BAHUSI IPUPOAHBIX PECYPCOB;

- TIPHUHLHUI KOMIUIEKCHOTO UCIOJIb30BaHUS IPUPOJHBIX PECYPCOB;

- TPUHLUI TapMOHU3ALMH OTHOLIEHUH ITPUPOJIBI U TPOU3BOJICTBA.

Bonpocwi 0na camonposepku

1. JlaliTe onpeneneHyne TEPMUHY «IIPUPOJIHBIE PECYPCHI».

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

3. IlepeuncinuTe ucueprnaeMble IPUPOIHBIE PECYPCHI.

4. Tlepeuncnute HeucuepraeMble IPUPOJHBIE PECYPCHI.

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

7. V300pa3uTe cxeMy aHTPOIIOT€HHOT0 PECypCHOT0 LUKJIA.

8. JlaiiTe onpeneneHne TEPMUHY «IIPUPOAOIIOIB30BAHUEY.

9. Kakue acniekThl BKIIOYAET PAllMOHAIBHOE MPUPOIOIOJIb30BaHNE?

10. Yro nmoxpa3zymeBaeT NPUHLIMI CUCTEMHOTO OAX01a?

11. Yro moapazymeBaeT NPUHIUI ONTUMHU3AIUHN PUPOAOIIOIB30BAHUS?

12. Yro noapazymeBaeT NPUHIUI TOTHOTHI HCIIOIB30BAaHUS IPUPOIHBIX PECYPCOB?

13. Uro noxpazymeBaeT NPUHLUI KOMIUIEKCHOTO HCIIOIB30BaHMSI TPUPOJHBIX PECypcoB?

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

15. OxapakrepusyiiTe BOJHbIE PECYPCHI IITAHETHI.

16. Oxapakrepu3syiTe pbIOHbBIE PECYpCHI IIIAHETHI.

2.2 Ikos02uvecKkull MOHUMOPUH2

CamocTtosaTenbHas paboTa oOyyaromierocsi mpeanojiaraeT M3yuyeHue JaHHOH TeMbI 110
IUIaHy: TJ00aNbHBIA, HAIMOHAIBHBIA, PETHOHAIBHBIA W  JIOKAJIBHBIH  AKOJOTHYECKUH
MOHHUTOPHHT, OOBEKTHl U CYOBEKTHl HKOJIOTMUECKOrO0 MOHHMTOPHHIA, COCTOSIHHE OKPYXKaloIIeH
Cpeapl, SKOJIOTHYecKas 0e30MacHOCTh, OIICHKA Ka4eCTBa OKPYIKAIOIIEH CpeIbl.

MOHUTOPHHT - MIOCTOSTHHOE HAOJIOCHUE 32 KAKUM-JTHOO MPOIIECCOM C IENbIO BBISBICHHS
€ro COOTBETCTBUS JKEJIAEMOMY pE3yJlbTaTy WM IIEPBOHAYAIBHBIM  IPEAIIOIOKCHUAM.
DKOJOTUYECKHIT MOHUTOPUHT - HAOIIOJIEHUE 32 COCTOSHUEM OKPY>KAIOUIEH Cpeabl C IIeNbI0 ee
KOHTpPOJI, IPOrHO3a M OXpaHbl. [lo BenmymHE OXBaTa TEPPUTOPHUN PA3IUYAIOT: JIOKAJIBHBIN,
pPErHOHANIbHBIN, HAIMOHATIBHBIN, TI00ATbHBIH MOHUTOPUHT. [l0 MECTOMONOXKEHHIO CTaHIUI
HAOJII0JIEHUS PA3JINYaOT: KOCMUUYECKU, aBUAI[MOHHBIN ¥ Ha3€MHbII MOHUTOPHHT.

['mobanbHas cuctema MoHUTOpuHra okpyxkawtmier cpeasl ('CMOC) Obuta co3gana
COBMECTHBIMH YCHJIMSIMH MHPOBOTO cOOOIIeCTBa (OCHOBHBIE MOJOXKEHUS W LEIHU MPOrpaMMbl
o6bun chopmynupoBanbl B 1974 roay Ha IlepBoM MeXIpaBUTENBCTBEHHOM COBEIIAHUH I10
MOHMUTOpUHTY). IlepBoouepenHoit 3ajgaueld Oblla MpU3HAHA OpraHU3alMsl MOHUTOPUHTA
3arpsA3HEHUs] OKPY)KAIOLIEH MPUPOJHON cpellbl M BBI3BIBAIOLINX €ro (akTOPOB BO3JEHCTBHIL
Cy1iecTByeT TpU OCHOBHBIX HarpaBiieHUs AesTeabHocTH ['CMOC: MOHUTOPHHT, yIpaBJICHHUE
JaHHBIMH, OLIEHKA COCTOSIHUS OKpyskaromen cpensl. Onenka okpysxkaromei cpensl B 'CMOC
BEJIETCS B TPEX 001acTsIX:

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

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

-IIPOBEJICHNE C ONPENEIECHHBIM IPOCTPAHCTBEHHBIM M BPEMEHHBIM pa3pelIeHUEM
HaOJr0IeHU 32 M3MEHEHHEM COCTOSIHMS OKpYXKarolledl MpUPOAHOM cpeibl U 3KOCHUCTEMaMH,
MCTOYHUKAMH aHTPOIOTE€HHBIX BO3/ICHCTBHIA;

-IPOBEJICHNE OIIEHOK COCTOSIHMSI OKPYXKAlOLEH Cpenbl, IKOCUCTEM TEPPUTOPUU CTPAHbI,
VMCTOYHHKOB aHTPOIIOI€HHOTO BO3CHCTBHS;

-IPOTHO3UPOBAHUE COCTOSIHUSI OKPY)KAlOIIEeW Cpeabl, SKOJOTHYecKO OOCTaHOBKM Ha
Tepputopun Poccun M ee peruoHOB, YPOBHEW aHTPOIOT€HHOTO BO3JIEUCTBUS MPH Pa3TUYHBIX
YCIOBUSAX pa3MEUICHMsI ITPOU3BOJIUTENIBHBIX CHJI, COLUAIbHBIX U IKOHOMHUYECKHX CLEHApUsIX
Pa3BUTHS CTPAHBI U €€ PETUOHOB.

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

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

EnuHBIM KpUTEpUEM OIEHKH 3KOJIOTMYeCKON 0e30MacHOCTH MCKYCCTBEHHOH 3KOCHUCTEMBI
SIBJISIETCSI KQUECTBO JKM3HU U 3]10pOBbsl HaceieHus. OObeKTaMH 3KOJIOTHUECKON 0e30IacHOCTH
SIBIISTIOTCSI TIpaBa, MaTepUAIbHBIE U AYXOBHBIE TIOTPEOHOCTH JIMYHOCTH, MPUPOIHBIE PECYPCH U
NpUPOHAs CPe/ia WM MaTepHalbHasi OCHOBA TOCY/IapCTBEHHOTO U OOIIECTBEHHOTO Pa3BUTHSL.

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

Bonpocwl ona camonposepxu

1. JlaiiTe onpeneneHne NOHITUSIM «MOHUTOPUHI» U «3KOJIOTMYECKUI MOHUTOPUHIY.

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

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

4. Ha kakux ypoBHsX o0OecrieunBaeT HHpopManneit KoOCMUYeCKUH MOHUTOPHHT?

5. Kakue craniuu HaOnI01eHNs CYIIECTBYIOT B HA3€MHOM MOHUTOPUHIE?

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

7. KakoBsl nenun I'CMOC?

8. Ilepeuncnute TpU OCHOBHBIX HampasieHus aestensHoctd [[CMOC.

9. Uro mpencraBmsier coboii  EmuHas  rocygapcTBeHHas — CHCTEMa  DKOJIOTH-
yeckoro Mmonutopunra (ETCoOM) P®?

10. Kaxkossl 3amaun ET'COM?

11. Ilepeuncaute 06bexTsl ETCOM.

12. Tlepeuncnute cyonpexTsl EICOM.

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

14. Yto sgBnsercss eAMHBIM KPUTEPUEM  OIEHKHM  DKOJOTMYeckol  Oe3omacHo-
CTH IPUPOJHON U HCKYCCTBEHHOM dKOCHCTEM?

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

2.3 OyeHka e03delicmausi Ha oKpyJycarowyio cpedy (0BOC)

CamocTosrenbHas padoTa o0ydaromerocs npeanoiaraeT M3ydeHrue TEMbI 110 CIEAYIOUUM
paszenaM: MaclTabbl aHTPOINOIEHHOIO BO3JEHCTBHA HAa MPHUPOAHBIE SKOCHUCTEMBI, BH[bI
3arpsA3HEHUH, KIacCU(pUKAIIMK 3arpsI3HEHUN, BUABI UX BO3JEHCTBHUS, SIKOJOTHUECKAs HKCIEPTH3a
Y DKOJIOTMYECKHI ayInT.

BoszneiictBue Ha okpyxkaromryto cpeay (OC) - emrnHOBpEMEHHBIN WIIN MEPHOTUYCCKUNA aKT
a100 TMOCTOSHHBIM MpOIeCC MPUBHECEHHS W/WIM U3BATHS JI0O0H MarepuanbHOH cyOcTaHIUU
WJIM DHEPTHUH 110 OTHOUICHHIO K OKPYKAIOIEH cpene, MPUBOIAIIMUI K H3MEHCHHIO €€ COCTOSHUS.
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3arpsi3HEHUE - 3TO BHECEHHE B Ty WM HMHYIO SKOJOTMYECKYIO CHUCTEMY HE CBONMCTBEHHBIX €U
KHUBBIX MM HEXHUBBIX KOMIOHEHTOB, (PU3NYECKUX WU CTPYKTYPHBIX U3MEHEHUI, HapyILIaIoIUX
WIM IPEPBIBAIOIIMUX MPOLIECCHl KPYrOBOPOTA, MOTOKU SHEPIUU C HEMPEMEHHBIM CIIEJCTBUEM B
BUJIC CHIDKEHUS MPOJYKTUBHOCTH JAHHOM 3KocHcTeMbl. Pasnnyaror xumudeckue, GU3NUecKue,
OMOLIEHOTUYECKHE, CTAalUaIbHO-IECTPYKIIMOHHbIE 3arps3HeHus. OHM MOTyT OKa3bIBaTh
TOKCHUYECKOE, AJUIEPIHUECKOE, MyTareHHOE, TEPaTOreHHOE, KAHLEPOTeHHOE U Ap. BO3JEHCTBUE
HAa J)KUBbIE OPTaHU3MBI.

Nsmenenne OC - sTo mepemeHa (oOpatMMmasi wid HeoOpaTHMas) CBOWMCTB (KadecTBa)
cpenooOpa3youMX KOMIIOHEHTOB W/MIM HX COYETAaHMH U COOTHOIIEHHM B pe3yibTare
OKa3bIBaeMbIX Ha HMX BozaencTBuil. [locneactBus n3menenus OC - ocozHaBaeMble CyObeKTaMu
(OTHeNBbHBIMH JIFOBMH, OINPEACIICHHBIMU COLMAIBHBIMU TPYIIAMU WIH TPOQPECCHOHATHLHBIMU
coobuiectBamu) usmeHeHuss OC, npoucuieqne Wik MOTYIUE IPOM30WTH O]l BO3JeHcTBUEM
XO3STMCTBEHHON W/WJIM WHOW JEATENIbHOCTH U NPUBOISANINE K YXYAIICHHUIO 3I0POBbs M YCIOBUA
KHU3HEIEATEIbHOCTH JII0JIell B HacTosAleM win OynyuieM. BosnelicTBue o3HawaeT pes3ysbTar
peanu3aly HaMe4aeMol e TeIbHOCTH, C OAHOM CTOPOHBI, U €r0 €CTECTBEHHBIE CIEJCTBUS - C
apyroii. I To M Jpyroe KOHLEHTpUpyeTcsi BHYTpu oObekTa. IlociencTBust HacTymaroT 3a
pamMKaMu 00BEKTa, B CPEJIE €ro CYIIECTBOBAHMUS.

LHens mnpoenenuss OBOC cocToUT B MOATOTOBKE HKOJOTHYECKH OOECIEeUEHHBIX
XO3SUCTBEHHBIX U MHBIX pemieHuil. OcHoBHbIe npuHIMNIbI npoBeaeHuss OBOC: 1) coyuacTtus
OOIIECTBEHHOCTH; 2) OTKPBITOCTU 3KOJOrMuYeckoi MH(pOpManuu; 3) ynpexIeHHus - MHpolecc
OBOC pomkeH NMpoBOJAUTHCS HAYMHAS C PaHHMX CTaJUil MOArOTOBKM PEIIEHUN MO OOBEKTY
BIUIOTH /10 UX NPHUHATUSA; 4) aJbTEPHATUBHOCTU U BApUAHTHOCTH; 5) MHTErPALlUH, YTO O3HAYAET,
YTO BCE ACHEKThl OCYIIECTBJIEHUS HaME4aeMOMl NeATeNbHOCTH (COLUAIbHBIE, SKOHOMUYECKHE,
MeIMKO-OnoJIorHuecKue, JemMorpaduueckue, TEXHOJOTHUECKUE, TEXHUUYECKUe, IPHUPOJIHO-
KJIMMaTHYeCKHe,  HPABCTBEHHbIE,  IMPUPOJAOOXPAHHbIEC,  HMHXKEHEPHbIE,  APXUTEKTYPHO-
IUTAHUPOBOYHBIE U JP.) TOJKHBI PAaCCMaTPUBAThCA BO B3aMMOCBS3M; 6) pa3yMHOM JeTanu3aium;
7) mocnenoBarenbHOCTU AeiicTBUil -mipu nposeneHuu OBOC nomkHa CTPOro BBINONHSTHCA
MOCJIE0BATENBHOCTD AEUCTBUN B OCYIIECTBIEHUH 3TAIOB, IPOLIEAYP U ONEpaLHii.

OKoJioTMYecKasl dSKCIEepTH3a - YCTAHOBJIEHHME COOTBETCTBUS JIOKYMEHTOB U (WMJIN)
JOKYMEHTAIluM, OOOCHOBBIBAIOIIMX HAMEYaeMyld B CBSA3M C peanu3anuel oObekra
HKOJIOTMYECKON AKCIEpPTU3bl XO3AWCTBEHHYI0 U HMHYIO JI€ATEIbHOCTh, SKOJIOTHYECKUM
TpeOOBaHUAM, YCTAHOBJICHHBIM TEXHUYECKHMMHM pErjaMeHTaMM M 3aKOHOAATENIbCTBOM B 00J1aCTH
OXpaHbl OKPYXKAIOWIEH Cpeapl, B LEIAX NPEAOTBPAIIEHUS HETaTUBHOTO BO3JCHCTBHUS TaKOH
JEATEIIBHOCTH Ha OKpY’Karllyro cpeny. Cpok NpOBENEHUs IOCyIapCTBEHHOW 3KOJIOTMYECKON
AKCIEPTU3BI COCTABIISET:

1. nns mpocThIX 00BEKTOB - 10 30 nHei;

2. 00BEKTOB CpEAHEH CI0KHOCTH - 10 60 mHEl;

3. ClIO)XKHBIX  00BekTOB - 120 gueil. Cpok MpOBEAECHUS  TOCYIapCTBEHHON
HKOJIOTMYECKON  OKCHEepTU3bl MOXKET ObITh NPOAJIEH, HO HE JOJKEH IpeBbIIATh
IIECTH MECSIIEB JUIS CI0XKHBIX OOBEKTOB.

OKOJIOTMYEeCKH ayJuT - HE3aBHCHUMAs OIICHKA COOJIIOJICHUS CYObEKTOM XO3IHCTBEHHON U
MHOH J1eATeIbHOCTH HOPMaTHBHO-TIPABOBBIX TpeboBaHMil B obmacti oxpanbl OC U MOATrOTOBKA
peKoMeHaluii B 00JacTU HKOJIOTMYecKol neareabHocTU. CyIecTBYIOT CIEAYIOUIUE BHJIbI
DKOJIOTMUYECKOTO ayAUTa:

- OIpeJeNeHne COOTBETCTBUS cyObeKTa XO35IICTBEHHOM JESATENIBHOCTH
IPUPOJI00XPAHHBIM TPEOOBAHUSIM;

- OlLIeHKa A3(PPEKTUBHOCTH CUCTEMBI HKOJIOTHUYECKOTO MEHEIKMEHTA,;

- OILIEHKAa SKOJIOTMYECKOH 0€30IacHOCTH HCIOJIb3yEeMOrO ChIpbsi, 000pYyIOBaHHMA,
TEXHOJIOTHi;

- OILIEHKa H)KOHOMMYECKOI0 yliepOa OT 3arps3HEHus;

- OLICHKA ONACHOCTH OTXOJOB;

- OIpEIENICHHE PALIMOHAIBHOCTH NPUPOAOIIOJIB30BAHNS HA KOHKPETHON TEPPUTOPHUN;
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- OIICHKA HEPronoTpedIeHus 1 NPeAsIoKeHNe MyTel M0 ero CHIXKEHHUIO.

Bonpocwi u 3a0auu 0ns camonposepku

1. Jlaiite ompeneneHue MOHATHSAM  «BO3JEHCTBUE HAa  OKPYKAIOILYI0  CpEny»,
«u3merenne OCy, «nocaenctBus usMeHeHus OCy.
2. JlaiiTe onpeneieHre MOHATHIO «3arpsiI3HEHUEY.
[IpuBenuTe n3BecTHric Bam kinaccudukanuy 3arpsa3HeHUH.
OnumuTe MacmTadbbl He(QTIHOTO 3arps3HeHNss MUPOBOTO OKeaHa.
OnumnTe MacmTadbl 3arpsA3HEHUS TIOYB ITECTUIINIAMH.
OnumrTe MacmTadbl 3arps3HEHHS TI0YB TSHKETBIMU METAIIJIAMHU.
JlaiiTe onpeneneHue NOHATUIO «OleHKa Bo3aercTBUS Ha OCy.
Kakosa e OBOC?
. Ilepeuncnure ocHoBHBIC NpUHIUIIBI TTpoBeneHuss OBOC.
10 JlaiiTe onpeneneHne NOHATHIO «IKOJIOTHYECKAs HIKCIIEPTH3a.
11. Kakoii  ¢enepaibHBIi  3aKOH  pPErJIAMEHTUPYET  MPOBEIEHUE  SKOJOTH4e-
CKOM 3KCIepTU3bI?
12. KakoBbI CpOKH MPOBEIACHUS IKOJIOTHICCKON IKCIIEPTU3BI?
13. IlepeunciuTe MPUHIUIIBI YKOJIOTHICCKON IKCIIEPTH3HI.
14. JlaiiTe onpenencHue MOHATHIO «IKOJOTHUYECKHUM ayIuT».
15. IlepeuncnuTe BUABI SKOJIOTUYECKOTO ayAUTA.

©CoOoNo kW

2.4 IKoHOMUYecKue MexXaHU3Mbl NPUPOAOOXPAHHOTUL
desmesibHOCMU npednpusamuii

CamocrostenbHas pa0oTa CTyJIeHTa COCTOMT B M3YyYEHMHM IIPaBOBOM  OCHOBBI
HSKOHOMHUYECKUX MEXAHW3MOB IPUPOJIOOXPAHHON JAEATEIbHOCTH TPEIIPUITUNH, CTPYKTYpbI
IUIaTexXel B 00J1aCTH IPUPOAONOIb30BAHUS U OXPAHbl OKPYIKAKOIIEH Cpe/ibl.

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

l. DOddexTtuBHas KOHLENIMS palMOHATU3ALUN MPUPOJONOIL30BAHUS UM OXpaHBI
OKpYXKAaroIlel Cpebl U COOTBETCTBYIOIMI IKOHOMUYECKUI MEXAHU3M NPUPOIOIOJIB30BAHUS B
CEKTOpaxX/KOMIUJIEKCaX MOTYT OBITh pa3pabOTaHbl W pPeAU30BaHBI TOJIBKO IMOCTE pa3pabOTKH
KOHIICTILIUH Pa3BUTHsI CAMUX CEKTOPOB/KOMIUIEKCOB M BCE SKOHOMUKH B IIEJIOM.

2. DKOHOMHYECKHH MEXaHHW3M IPHUPOJONONIB30BAaHMS JODKEH OBITh OpraHWYecKOn
YaCThlIO «IJI00AJBHOTO» JKOHOMUYECKOIO MEXaHU3Ma, OH HE MOXeT OBITh JIOKAJbHBIM U
OXBaTBIBAaTh TOJBKO MPUPOIOIKCILUTYaTUPYIOIINE KOMIUIEKCHI M OTpacid. J[aHHBII MeXaHu3M
JIOJDKEH OBITh COTJIACOBAH C JIPYTMMHU SKOHOMMUYECKMMHM MEXaHU3MaMH, NEHCTBYIOIIMMHU Ha
nocienyommx  (TOcine  «[IPUPOIHBIX»)  dTamax  MPUPOAHO-TIPOJYKTOBOW  BEPTUKAIH,
COCIMHAIONICH TNepBUYHBIE MPUPOJHBIE PECYpChl C KOHEYHOM mponaykiued. Tem cambim
HYKOHOMHYECKUI MEXaHWU3M TPUPOAONOIH30BaHUS (B Y3KOM CMBICIE) OJDKEH CTaTh YacThIO
o0IIero MeXaHHW3Ma, pPeryaupyromero (yHKIMOHUPOBAaHME OTAEIbHBIX IPOU3BOJICTB B
PUPOHO-TIPOTYKTOBOW BEPTUKAIH, ¥ OBITH OPHEHTUPOBAHHBIM HAa KOHEYHBIE PE3yIbTATHI.

3. DKOHOMHYECKHH MEXaHW3M TPUPOJIONONB30BaHUS B CEKTOPAX/KOMITIEKCAX OJKEH
(bopMHUPOBATHECSI HA MEXKCEKTOPAIBHOW, MEKOTPACICBOM M MEXKPETrHOHAIBHOW OCHOBE. JTOT
OPUHIUI MOXHO TNPOWJUTIOCTPUPOBATh Ha MpPHUMEpPE B3aMMO3aBUCHUMOIO XapakTepa pa3BUTHUS
arpoIpoMBIIIEHHOTO W TOIIMBHO-’HEPI€THUECKOTO0 KOMIUIEKCOB IPH  albTEepHATUBHBIX
BapHUaHTaxX pEIIeHUs HKOJOTHUECKUX MpobieM. B 3Tux ciydasx 3ppeKTUBHBINA SKOHOMUYECKUI
MEXaHU3M [PHUPOJONOIB30BaHUS MOXKET OBITh CO3[JaH TOJbKO HA OCHOBE KOMIUIEKCHOTO
oX0/1a.
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CymectByeT TpuU  TUNA  HKOHOMHUYECKMX  MEXAaHU3MOB  IPHUPOJIONOIH30BAHUS:
KOMIICHCHPYIOITUH  (MSTKUH, TaCCUBHBIM)  MEXaHHM3M; CTHUMYJUPYIOIIMH;  YKECTKHM
(«nomaBisttonmii»). Ilpy n3ydyeHnn TeMbl HEOOXOMMO YMETh 0XapaKTePHU30BATh KaXKIbIi.

@3 "O06 oxpane okpyxatomieit cpeasl” ot 10.01.2002 N 7-O3 pernmaMeHTUPYET METObI
sKoHOMHUecKoro perynupoBanus B OOC, mnaTy 3a HeraTUBHOE BO3/CICTBHE HA OKPYKAIOUIYIO
cpeny, MPEANPUHUMATENIbCKYIO JIEATEIbHOCTh, ocyliecTBisieMyto B nemsix OOC, 3arparuBaer
BOIPOCHl IKOJIOTUYECKOTO CTPaxOBaHWs, a TakKe Ha3blBaeT BUIbl OTBETCTBEHHOCTH 3a
HapyLICHHE 3aKOHOAATENIbCTBA B OOJACTH OXpaHbl OKPYKAIOMIEH CpeAbl W IMPOBO3IJIAIIAET
00513aHHOCTH TIOJTHOT'O BO3MEUICHHS BpeJa OKpY Karollel cpefe.

VYiep6, HAHOCUMBIA BCIIEJCTBUE 3arpsA3HEHUS MPUPOAHON cpelpl - 3TO (haKTHUECKOoe
OPOSIBIICHUE TIOTEPh: OSKOJIOTUYECKHUX, COLHMAIbHBIX, SKOHOMHYECKHUX. Pa3nmnyaror mnpsmoi
yiep0d, T.e. ymepd BCIEACTBHE HEMOCPEICTBEHHOTO YXYAIICHUS 3JI0pPOBbS U  YCIOBHIA
KHU3HEIEATEIILHOCTH YEJIOBEKA; M - KOCBEHHBIN ymiepo - ymepo, Kak co3/laHie MPEIIOChIIOK IS
YXYALIECHUS KUZHEJCATEIIbHOCTH 4YeJOBeKa WJIM HE3aMETHOIO0 BO BPEMEHHU M TMPOCTPAHCTBE
BO3/JICHCTBUS Ha TOTCHIUAIbHBIE BO3MOXKHOCTM NPUPOIAHON COCTAaBISIONICH B CHCTEME
«00I1IeCTBO - MPUPOIHAS CPEIAY.

Ymepd MOXHO TPENCTaBUTh TaKKe B BHIE OTPUIATEIBHOTO OOLIECTBEHHOTO
noTpebyeHus, T.e. 3aTpaT Ha JMKBHUAALMIO HETAaTUBHOTO BO3/CHCTBHS HAa OKPYKAIOIIYIO CPELy.
Yiepd MOXeT OBITh MPEACTABICH B PA3JIMYHBIX BPEMEHHBIX WHTEPBAIAX: OJHOMOMEHTHBIN
(aBapwsi), MIepMaHEHTHBIN (3pO3Hs, 3aCOPEHHUE TTOYB), JTATCHTHBIN (ITPOSBIISETCS CO BPEMEHEM )

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

Bennunna ymep6a MOXET OMpenensTbcs B COOTBETCTBUU C Pa3HBIMH METOJIMKAMHU. 3a
OCHOBY OINpEIEIICHUs IKOHOMUYECKOro yiiepba Oepercsi «BpeMeHHas TumoBas MeETOAMKA
ONpesieNieHuss  HPKOHOMHMYECKOH  3((EKTUBHOCTH  OCYIIECTBICHHS  MPHUPOJOOXPAHHBIX
MEpOTPUATHIA W OIEHKM HIKOHOMHYECKOTO yIepOa, MPUYUHIEMOTO HAPOIHOMY XO3SIHCTBY
3arpsi3HEHUEM OKpY’Karolllel cpeabl», pazpadoTanHas B 1986r.

Bonpocwl u 3a0auu ons camonposepku

1. JlaiiTe onpeneneHne TEPMUHY «9KOHOMHKA MPUPOIOTIOTH30BAHUS.

2. llepeunciute  OpUHOWANB  Pa3paboTKd (P (EKTUBHOW  KOHIENIUH  SKOHO-
MHYECKOT'0 MEXaHU3Ma MPUPOI0IIOIb30BAHHUS.

3. Onumwure cyTh KOMIIEHCUPYIOIIETO MEXaHW3Ma MPUPOA0NOIBE30BaHUS.

4. OnumwuTe CyTh CTUMYITUPYIOLIETO MEXaHU3Ma MIPUPOAO0NOIB30BAHNS.

5. OnumuTe CyTh )KECTKOTO MEXaHU3Ma MPUPOIOTIONHE30BaAHUSI.

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

7. Kakune Buanl HeraTuBHOTO Bo3neiicTBusa Ha OC sBistoTcs miaTHbeIMU corinacHo D3 «O06
OXpaHE OKPYKAOUIEH CPeabI»?

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

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

10. JlaiiTe onpeneneHue MOHATHIO «yiiepo OCy.

11. Kakum 006pa3oM MOXKHO pacCUuTaTh ymiepo okpyxaromiei cpene?

12. KakoBbI BpeMeHHbIC HHTEPBAIIBI yIepoa?

6. MeToanueckne PpeKOMEHIAUMH MO TMOArOTOBKe 00y4arolerocs K
NMPOMEKYTOYHOM aTTecTalluu

Y4eOHbIM TJIAaHOM M0 JWUCHUIUIMHE «JKOJOTHs» MpeaycMOTpeHa cieayiomas ¢dopma
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IIPOMEKYTOUHOH aTTECTAl[Uu: 3a4eT.

IIpomexyTouHas aTTecTanys  HANpaBiIcHA HAa IPOBEPKY KOHEUYHBIX pE3YJIbTAaTOB
OCBOCHMS AUCLUIUIVHBI.

dopMa IPOMEKYTOUHOM aTTeCTallMy «3ayeT» IMpelnojaracT YCTaHOBJIEHUE (aKTa
c(OPMHPOBAHHOCTH KOMIETEHIIMI HAa OCHOBAaHMUM OLEHKA OCBOCHHS OOYyYaroIuMCs
IPOrpaMMHOI0 MaTepuajia MO0 pe3yJbTaTaM TEKYLIero KOHTPOJS AUCLUIUIMHBI (MOAYNA) B
COOTBETCTBUU C TEXHOJIOTMYECKON KapTOM.

Ecnu oOyuarommiics HaOpan 3a4eTHOE KOJUYECTBO OalsIOB COIVIACHO YCTAHOBJIEHHOMY
JIMaIIa30Hy 10 JUCLUHUILIMHE, TO OH CUMTAETCS ATTECTOBAHHBIM.

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