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O01Me moJoKeHus

Ilenp MeTONMYECKUX MAaTepHalioB 110 OCBOCHHIO JUCUUIUIMHBI - 00ECHEeYuTh
oOyyaromemMycss ONTHMAJbHYIO OpTaHU3aIMI0 Ipolecca HM3Y4YCHUS AUCHUIUIMHBI, a TaKkKe
BBINOJIHEHUS Pa3IMYHbIX (POPM CaMOCTOSITEIbHON pabOTHI.

OcBoeHHne IUCHMIUIMHBI OCYHIECTBISIETCS HA AayAWTOPHBIX 3aHATHUAX M B IpOLEcce
CaMOCTOSTeNIbHOW paboThl oOywaromuxcs. OCHOBHBIMH BHMJaMM ayJAUTOPHOH pabOThl IO
JUCLHUIUIMHE SIBJISIOTCS 3aHATHS JIGKHMOHHOTO W CeMHMHApcKoro Tuma. KoHkpeTHble (OpMbI
ayJUTOPHOM paboThl OO0ydYaroOLIMXCs MpPEJICTaBIeHbl B Y4eOHOM IIaHe 00pa3oBaTeIbHOMN
IPOTPaMMBbI U B pabOYMX MporpaMmax JAUCHUIUINH.

N3yuenne pekoMeHJyeTcsi HadaTh C O3HAaKOMJIEHMs C paboyedl mporpamMmoit
JUCLIUTUTMHBL (MOZYJIS), €€ CTPYKTYPOH U cofiep)aHueM, (POHIOM OIEHOYHBIX CPE/ICTB.

Pabotas ¢ paboueii mporpaMmoil, He06X0AUMO 0OpPaTUTh BHUMAHUE Ha ClIEAYIOIIEe:

- HEKOTOpble pa3ieibl HIM TEeMbl IUCHUIUIMHBL HE pa30uparoTcss Ha JIEKIUsAX, a
BBIHOCATCS Ha CaMOCTOATENbHOE M3Y4YEHHE II0 PEKOMEHAYEeMOMY IE€peYHI0 OCHOBHOM U
JIOTIOJTHUTEIILHOM JTUTEpaTyphl U y4eOHO-METOJMUECKUM pa3paboTKaMm;

- YCBOCHHME TEOPETHUYECKUX IOJOXKEHUH, METOIUK, PacUeTHbIX (OpPMYJ, BXOAALIUX B
CaMOCTOSITENIFHO ~ HM3ydaeMble  TEMbl  JUCIHHIUIMHBIL,  HEOOXOIUMO  CaMOCTOSITEIHHO
KOHTPOJIMPOBATH C IIOMOIIIbIO BOIIPOCOB JJIsi CAMOKOHTPOJIS;

- CcoJep)KaHWE TeM, BBIHECEHHBIX Ha CaMOCTOATENBHOE H3y4eHHE, B 00s3aTeIbHOM
HOpsiIKE BXOJIUT COCTAaBHOM 4YacThl0 B TEMbl TEKYIIETO KOHTPOJsS M IMPOMEXYTOUHOH
aTTECTAIlHH.

Kaxnas pabowass mnporpamMma 10 JUCHMILIMHE COINPOBOXKIAIOTCS METOJMUYECKUMHU
MaTepualaMy IO €€ OCBOCHHUIO.

OtnenbHble yueOHO-METOIMYECKHEe Pa3pabOTKH M0 JAUCLUILIMHE y4eOHbIe MOCOOUS MU
KOHCIIEKTBI JIEKIIUH, METOJMYECKUE PEKOMEHJAIMH IO BBIIOJHEHUIO Ja0OpaTOpHBIX padoT U
pelIeHunto 3a1a4 U T.10. pazMenieHsl B OMOC MAY.

OOyuvaromumMcs peKOMEHyeTcs MoyydnuTh B 6ubianoreke MAY ydeOHyro siureparypy,
HE00X0IUMYIO Uil pabOThI HA BCEX BUAX ayJUTOPHBIX 3aHATHUH, a TAKKe IJIs1 CAMOCTOSITEIbHOM
paboTHI 110 U3YYEHUIO JUCIUTUINHBL.

Bunsl yueOHOI paboThl, CPOKM MX BBIMOJIHEHUS, 3aIUIAHUPOBAHHBIE 110 JUCLUIUIMHE, a
TaKXKe CHCTeMa OIICHWBAaHUS pPe3ylIbTaToB, 3aUKCUPOBAHBI B TEXHOJOTHUYECKOW KapTe
JUCLUTUTMHBL:

Ta6anna 1 -TexHonornyeckas KapTa TEKyIIero KOHTPOJIsi M IPOMEKYTOYHOM aTTecTaluu
M0 JUCIHMIINHE «IKOJIOTHsD (IPOMEKYTOYHASI ATTECTALMS - 3a4eT) ouHasi popma

3adeTHOE KOJIUYECTBO I'padux
Ne KoHTpoJibHBIE TOUKH 0aJlJI0B NPOXO0KICHUSA
min | max (Heneu c1avun)

Texkymmii KOHTPOJIb

1. | llocemenue u pabota Ha NeKIUAX (6 TEKIMA) ’ 6 ‘ 18 ‘ Ilo pacnicanuto

Hert nocemennii — 0 0amnos, Kaxaast AeKuus — 3 Oamia

2. | IlpakTuyeckue 3aHsATHsI/CeMUHAPBI ’ 48 ‘ 66 ‘ ITo pacnucanuto

0autoB. BemonHeHne 3 1 MeHee MPakTHIeCKUX padboT — 0 6ayuios.

3. | KonTposbHas pabora | 6 | 16 | 14 megens

BrinonHeHue KOHTPOIBLHOM pabOThI Ha «YAOBIETBOPUTEIHHOY - 6 OalioB, Ha «xopomo» - 11
0aJI0B, HA «OTJIMYHO» - 16 OayUIOB.

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

BrimonHeHne 6 mpakTHUecKuX paboT B CPOK - 66 OaioB; BeITOMHEHHE 6 MTPAKTHYECKUX paboT
He B cpok- 48 Oamnos. Kaxnas mpakruueckass pabora B cpok — 11 Gainos, He B cpok — 8




HpOMe)KyTO‘IHaﬂ aTTeCTalnusa «3a4eT»

Ecnu oOyuaromuiicss Habpan 3aueTHOE KOJIMYECTBO OAJUIOB COTIaCHO YCTAaHOBJIIEHHOMY AHMAINa3oHy MO
JUCLHUILIMHE, TO OH CUHUTAETCS aTTECTOBAHHBIM

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

PaGora mo u3yuyeHHIO AUCHMILIMHBI JOJKHA HOCUTH CHUCTeMaTudeckuil xapaktep. s
YCIICIIHOTO YCBOEHHS TEOPETUYECKOT0 MaTepuaa 1o MnpeajgaraeMoi JTUCIHUILITMHE HE00X0IuMO
pEeryispHO TMoOCelmaTh JIeKIUH, AaKTUBHO paboTaTh Ha Y4YeOHBIX 3aHATHUSAX, BBIIOIHATH
MUChbMEHHBIC PA0OTHI MO 33JaHHUI0 TPENOJABATElsA, NMEPEUYUTHIBATh JICKIIMOHHBIN MaTepual,
3HAYUTENIbHOE BHUMAHUE YJIEISATh CAMOCTOATEILHOMY U3yUYEHUIO AUCIUILTHHBIL.

BaxxHbpIM yCJIOBHEM YCHENIHOTO OCBOCHUS JTUCHUILIUHBI SIBISETCS CO3JaHUE CaMUM
0o0y4JaromuMcsl CHCTEMbl TPABUJIBHOW OpraHu3alii TPyAa, MO3BOJIAIONIEH paclpeneanuThb
yueOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C KAJICHIAPHBIM Y4EOHBIM rpa@uKoOM.

1. MeToauueckue PECKOMEHIAUH ITPH paGOTe Ha 3aHATUAX JICKIITMOHHOI'0 THIIA

K 3aHsaTHsM J1eKIIMOHHOrO0 THIIA OTHOCATCS JIEKIMM U HUHBbIE Yy4ueOHBbIE 3aHATHSA,
npeaycMaTpuBarolliye NPeMMYyIIEeCTBEHHYIO Iepeiady yueOHOH HHPOPMALMU MIPEroaaBaTesIeM.

Jlexuus npeacTaBiseT coOOM MOCIEeI0BATENBHOE N3JI0KEHHUE IIPENoJaBaTeeM y4eOHOro
MaTepuana, Kak IIPaBWJIO, TEOPETHYECKOro Xxapakrepa. Llenb JEKIMOHHOrO 3aHATHS —
OpraHH3aLys IIeJICHANPaBICHHON T03HABATEIbHOM AESITENbHOCTH 00YyJarOIINXCs 10 OBJIACHUIO
IPOrpaMMHBIM MaTepHaloM y4eOHOM TUCIMITINHEI.

B psne ciaydaeB JeKIMs BBIMONHACT (YHKIUIO OCHOBHOTO HCTOYHHMKA WH(OpPMAIUH,
Harpumep, IpU OTCYTCTBUU YU€OHMKOB M y4eOHBIX OCOOUH; B Cllydyae, KOI/la HOBbIE Hay4YHbIE
JaHHbIE N0 TOM WJIM MHOW TEME HE HalUIM OTPaXEHUs B Y4eOHUKAX; OTIEJIbHBIE pazlieibl U
TEMBbI OYEHb CJIOXKHBIE JJIs1 CAMOCTOSTENILHOIO U3yUeHHsI 00yUJaroIUMUCS.

B xozne npoBeneHust 3aHATUIN JEKIIMOHHOTO THIIA HEOOXOIMMO BECTH KOHCIEKTUPOBAHHE
M3JIaraeMoro MPeNoiaBaTeIeM MaTepuaia.

HaunOonee TouHO M moApOOHO B XOJ€ JIEKLMHU 3alHUCBIBAIOTCS CIEAYIOIIME ACIEKTHI:
Ha3BaHUE JIEKINH; IJIaH; UCTOYHUKU MH()OPMAIIUK 1O TeMe; MOHATHS, ONpPEeIeNICHHsI; OCHOBHbBIE
(GOopMyJIbl; CXEMBbI; PUHIUIIBL; METO/IbI; 3aKOHBI; TUIIOTE3bl; OIIEHKHU; BBIBOJBI U MPAKTHUYECKHE
PEKOMEHIALINN.

KoHcnekT - 3To He ToYHas 3amuch TEKCTa JIEKIMM, a 3alHCh CMbICIA, CYTH y4eOHOH
uHpopmanuu. KoHcmekT mumercst s MOCIEAYIOIIEro YTeHHUsS WU 3TO 3HA4YMT, 4TO (OPMBI
3alMcH CIeayeT JAelaThb TaKMMM, 4TOObI UX MOXHO ObUIO JIETKO M OBICTPO MPOYUTATh CIYCTS
HekoTopoe BpeMs. KoHcmekT pomkeH obseryaTb HMOHMMaHME M 3allOMHHAaHUE Y4eOHOH
uH(pOpMaLUH.

PexomeHnayercst 3amaBaTh JIEKTOPY YTOYHSIOIIME BOIPOCHL C LENbIO YIIIyOJeHUS
TEOPETUYECKUX IMOJIOKEHUH, pa3pelieHus] MPOTUBOPEUUBBIX cuTyauui. Ilpu moaroroBke k
3aHATUSAM CEMHMHAPCKOIr0 THUIMA, MOXKHO J0padaThiBaTh CBOM KOHCIEKT JIEKIMH, Jiefas B HEM
COOTBETCTBYIOILIME 3allUCH W3 H3YYEHHOW JMTEpaTypbl, yKazaHHOW B pabodeil mporpamme
JUCLUIUIAHBI.

Temartuka nexuuii gaercsa B paboudeld mporpaMMe AUCIUILTUHBL.

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

IIpakTnuyeckoe 3ansithe - 5T0 (¢dopmMa oOpraHu3anud y4eOHOro  Ipolecca,
IpeJoJiararomias BHIIOJHEHUE CTY/IEHTaMU 10 3aJIaHUI0 U T0J PyKOBOJICTBOM IPEIOJIaBaTeNsI
OTHOW WJIM HECKOJBKUX MpaKkTHUeCKUX paboT. M ecnu Ha JEKUMM OCHOBHOE BHHMAaHUE
CTYAEHTOB COCPEJOTOUYUBAETCS HA Pa3bsICHEHUN TEOPUU KOHKPETHOM y4eOHON TUCLMIUIMHBL, TO
NPaKTUYECKHE 3aHATHSA CIYKaT JUIsi 0OydeHHs] MeToJaM ee NMpHMEHEHUs. [ JTaBHON MX Lebio
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SBJISICTCSI YCBOCHHE METOJa HCIIOJIB30BAHHUS TEOPUHU, MPUOOpPETEHHE MPAKTUYECKHX YMEHHH,
H€O6XOI[I/IMI:IX JJI1 U3YUCHUA MOCIICAYIOIUX JUCIHUITIINH.

[ToAroToBKY K MPakKTHYECKOMY 3aHSTHIO JIYYIlle HAYMHATH Cpasy K€ IOCJIe JICKIIUU TI0
JAHHOH TeMe WJIM KOHCYJbTAIlMH IpenojaaBaTess. HeoOxoaumo moxoOparh JHTEpaTrypy,
KOTOpasi peKOMEH0BaHa I TIOJATOTOBKHU K 3aHATHIO M IPOCMOTPETH ee. JIrobas TeopeTrudeckas
npo0JieMa J0KHA OBITh OCMBICIICHA CTYIEHTOM C TOUKH 3PEHUS €€ CBSI3H C PEaTbHOM KU3HBIO U
BO3MOJKHOCTBIO pea3allii Ha MTPaKTHKE.

Heab0 mMpakTHYeCKUX 3aHATHN SABJSIETCH 3aKPEIJICHUE TEOPETHUUYECKUX 3HAHUM U
HaBBIKOB CaMOCTOSITCILHOH pabOThl, TOJYYCHHBIX B Tpolecce OOydYeHUs IO JaHHOH
JOUCLIUAIIIIMHE.

3ajauM NpPaKTUYECKUX 3aHATHIA:

1. BeipaGoTaTh HaBBIKH IO MPAKTHYECKOMY MCIOJIH30BAHUIO 3HAHUH B 00JIACTH OXPAHBI
TpyJa.

2. Pa3BuUTh y CTyIEHTOB HAaBBIKH CaMOCTOSTEIBHOH pabOThl C y4eOHUKOM,
3aKOHOJATEIbHBIMHU, TIOJJ3aKOHHBIMH ¥ HOPMAaTUBHBIMU aKTaMHU, yMEHUE paboTaTh B KOMaH/E.

IMPAKTUYECKOE 3AHATHUE Nel
«Tpodudeckasi CTpyKTypa SIKOCHCTEM»

MeToauyeckue ykazaHus
1. BcTaBbTe B TEKCT MPOIYIIEHHBIE CIIOBA:
Coo0mIecTBO OpraHU3MOB PA3HBIX BHJIOB, TECHO B3aUMOCBSI3aHHBIX MEXIy COO0OH W

HaceJIoIKX Oosiee WM MEeHee OHOPOAHBIM y4acTOK, Ha3bIBaeTCs 1). B ero

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

OpPraHU3MOB U KOMIIOHEHTOB HEKMBOW NPUPOAbI, OObEIUHEHHBIX KPYrOBOPOTOM BEILIECTB U

IIOTOKOM JHEPruu B E€AUHBIA NPUPOAHBIA KOMILJIEKC, HAa3bIBAETCS 4) wnnu
5).

2. 3aroaHuTe IMPOIMYCKU Ha3BAHUSAMU (I)YHKL[I/IOHaJ'ILHBIX rpymnim 35KOCUCTEMbI W LAPCTB
JKMBBIX CYIICCTB.
OpFaHI/BMH, HOTpe6H${IOH_[I/Ie OpTraHNYC€CKOC BCUICCTBO U nepepa6aTLIBaI0mHe €ro B HOBBLIC

(dhopMBl, Ha3BIBAKOTCS 1). Onu npenicTaBieHbl B OCHOBHOM BUJIaMU, OTHOCSIIIIUMCS K

2) mupy. Opranusmsl, NOTPEOISAIOMINE OPraHUYECKOE BEIIECTBO U IOJIHOCTBHIO
pasziararomuye €ro 0 MHHEPAIbHBIX COCIMHEHWW, Ha3bIBAKOTCS 3). Onm
MPEACTABICHBI BUJIaMH, OTHOCSIIUMUCS K 4). Opranusmsbl, KOTOpbIE MOTPEOIIIOT
MUHEPAJIbHBIE COEAMHEHUS W, UCIOJb3YyS BHEUIHIOI SHEPrui0, CUHTE3UPYIOT OpraHU4ecKHe
BEILECTBA, HA3BIBAIOTCA 5). OHu mTpencTaBiIeHbBl B OCHOBHOM BHUJAMH,
OTHOCSIIIIUMMUCS K 6) Mmupy.

3. Ilogbepure K KakIOMy OpraHM3My Ha pUCYHKE |, K Kakod (yHKIMOHAIBHOH Trpyrime
(MM rpyMIamM) SKOCUCTEMbI OH OTHOCHUTCSI.



Pucynok 1
4. TTokaXuTe CTpeNKaMH THIIEBbIE CBS3U MEXAYy M300paKeHHBIMU Ha PHCYHKE 2 BHIAMHU
YKMBOTHBIX U PACTCHHI OMOLIEHO3a TYH/IPBI.
BeimummTe (110 puCyHKY) BUABI, OTHOCSIINECS K:
a) MpOaYIIEHTaM
0) KOHCYMEHTaM IepBOro MopsIKa
B) KOHCYMEHTaM BTOPOTO WJIA TPETHETO MOPSIIKa

5. BreimumuTe Ha3BaHUS KUBOTHBIX, KOTOPBIX MOXHO OTHECTH K KOHCYMEHTaM IE€pPBOTO
NopsI/IKA:

Kopoga, neB, amé0a, mayk, BOJIK, 3asIl, MBIIIb, 3€JEHBIA KY3HEUHK, SICTPEO, T'yCh, JMCHIIA,
IIyKa, aHTWJIONA, TaJI0Ka, CTEMHAas depernaxa, BUHOTpaaHAs YIUTKA, NeTb(UH, KOJIOPAICKHIA
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JKYK, OBIYUH IIeMeHb, TYCEHUIIA KAIyCTHOW OCISTHKM, OB MeaBeb, IM4elia, KPOBOCOCYIIHI
KoMap, CTPeKo3a, sI0JI0HEeBas TUIOJ0KOPKA, TJIs, Cepas aKya.

6. BcTaBbTe mpOMyIIEHHBIE CIIOBA.
Psnpl, B KOTOPBIX KaXKAbIM NpEeAbIAYLIMI OpraHu3M CIYKUT NHIIEH I[OCIeaAyIoIeMY,
Ha3bIBAIOT 1). OTnenbHbIE 3BEHbSI LI€TIEH TUTAHUS Ha3bIBAIOT 2).

7. TlokaxxuTe CTpesIKaMu IMUILEBbIE CBA3M MEXAY M300pakKeHHBIMU Ha PUCYHKE 3 BUIAMHU
KUBOTHBIX U PACTEHUI OMOLIEHO3a CTEIH.

Boinummure (110 pucyHKY) BUJIbl, OTHOCSIIHMECS K:

a) mpoayleHTam; 0) KOHCyMEHTaM [IEpPBOro U BTOPOro MOpsiKa.

0)" 1
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Pucynok 3

INPAKTUYECKOE 3AHSATHE Ne2
«/lemorpaduueckas crpykTypa nonyisiuuii. OCHOBHbIE 3aKOHOMEPHOCTH POCTa MOMYJISILIUI

MeToauyeckue ykazaHus

B >xu3HM 1106010 KUBOTO CYIIECTBA OOJBIIYIO POJIh UTPAIOT OTHOLIEHUS C IPYTHMHU
MPEJICTaBUTENISIMA COOCTBEHHOTO BUAA. OTHOILLIEHUS 3T OCYIIECTBISIOTCS B NONYIAYUSX.
«lTomymtocy» MO-TaTBIHU — «HAPO/», U B TOUHOM NEPEBOJIE CJIOBO «IOMYJISALIM 03HAYAET
HaceJeHue Buaa Ha Kakoi-muoo tepputopuu. [lo onpenenenuro C.C. llIBapua, nonyrayus — 3to
AIIeMEHTapHas TPYNIUPOBKA OPTaHU3MOB OINPEACTIECHHOTO BHU/Ia, 00JIaaroIiasi BCEMH
HEOOXOAMMBIMH YCIOBHUSMH TSI TIOJIIEPIKAHMS CBOCH YUCIICHHOCTH HEO003PUMO JITTUTEITHHOE
BpeMs1 B IOCTOSTHHO MEHSIOIIUXCS YCIOBUSX CPEJIbI.

CootHorienre ocobei pa3Horo 1noja Uil pa3Horo Bo3pacta — MOKa3aTeNu CMpyKmypol
nonynayuu. CTpyKTypa — 3TO COOTHOIIIEHUE YacTel B 1000 cucreme. [lomynsinuu MOKHO
CPaBHMBATh U 10 PACHPEIEICHNI0 0CO0EH B MPOCTPAHCTBE, T. €. [10 UX IPOCTPAHCTBEHHOM
CTPYKTYpE, U IO APYTUM Ipu3HakaMm. Bee 3Th npusHaku — KonudecTBeHHbIe. Clie10BaTeNbHO,
MOMMyJIAIHUH XapaKTCPU3YIOTCA MPEKAC BCECTO KOJIUUCCTBEHHBIMUA ITOKAa3aTCIIAMU. Be;m
HaAOIIO/IEHUS 32 OTJEIBHBIMU MOMYISAIUIMU, HEOOXOJMMO YMETh YUUTHIBATh U PACCUUTHIBATD,
OLICHUBATh U ITPOTHO3UPOBATh UX YUCIEHHOCTD.

Omnwucanue MoJoBOro ¥ BO3PaCTHOTO COCTaBa MOMYJISIIUNA Ha3bIBAIOT demozpaghuetl
(«memoc» — Hapoj, HaceneHue, «rpad0» — IHIITY, OMHUCHIBAIO).



AHanu3 BO3pacTHOTO U MOJIOBOTO COCTaBa MOMYJIALHNI — HE0OX0IMMOe YCJIOBUE ISt
MPOTHO3a YUCIIEHHOCTH TEX BHUJIOB, KOTOPHIE MBI UCTIOIB3YEM B TUKON MPUPOJIE, PA3BOANM HITH C
KOTOPBIMH OOpeMCs B CEJIbCKOM U JIECHOM XO3SIUCTBE, B PpIOHOM ITPOMBICIIE, B OMOJIOTrHUYECKUX
TEXHOJIOTHSIX.

AHanu3 BO3pacTHOM CTPYKTYPbI MOMYJIALNNA YeJIOBEKa — HACEJIIEHUS TOPOJIOB, IIOCEJIKOB,
JIepeBeHb — KpaifHe HEOOXO0IUM, MTOTOMY YTO C 3TUM CBSA3aHO IUIAHUPOBAHUE CTPOUTEIHCTBA
IKOJI, IETCKUX CaJI0B, OOJIbHMUII, JOMOB JJISl IPECTAPENbIX U IPYTUX COLMATIBHBIX YUPEKACHUM,
a TaKKe pacueT pabouyuX MECT M COCTaBJICHHE OOIIUX MEPCIIEKTHB Pa3BUTHSI JAHHOTO paiioHa.

Konmponvrnoe 3a0anue
1. HaweptuTe nHpaMuabl BO3PACTOB 1O MPHBEACHHBIM HIDKE MaHHBIM. CpaBHUTE
BO3PACTHYIO CTPYKTYpY NMONYJIALMKA Tpecku B bapeHiieBom Mope 1o BeUIOBY phid B KoHIIE 1950-%
u koHue 1980-x rr. CnenaiiTe BEIBOA O COCTOSIHUM MOIYJISIITUU B TOT U JIPYrOil IEPUOJIBI.

Bo3spact psi0 B romax 503-7;;)(]?;3601(1/1 B MIH. BKSG%%?:I;(;;H
Or3 106 42 246
Or6nmoll 179 134
Or 1l mo 16 37 1
Ot 16 1o 20 2 0
2. Ha ogHOM W3 ydYacTKOB pacTeHHS KOPMOBOTO 3Jlaka — TIOJICBUIIBI TOHKOH —

pacrpeeNsuch M0 BO3PACTHOMY COCTOSIHUIO CIEAYIOUIMM 00pa3oM: MPOPOCTKU —/3, MOJIOJIbIE —
9, B3pocible ogoHocamue — 16, crapsie — 2. Uepes yeTsipe roj1a BO3pACTHON COCTAaB MOJIEBUIIBI
Ha 3TOM e ydacTtke Obul coorBercTBeHHO 0, 3, 30, 60. Haueptute mupamuibl BO3pacToB U
czienaiiTe BbIBOJ O TOM, KaK H3MEHWJIACh MOMYJISALHUS 32 3TOT NEPUO.

3. B HmxHeMm TeueHuUu peku JIeHbl caMKH OceTpa MPUCTYNAIOT K pa3MHOXKEHUIO B 12-14
net nipu cpennent pnune tena 70 cm. Hambonee crapsie ocobu moxuBaroT Ao 50 yer, Bec ux —
okoio 13 xr. Ha pexe Annan camku oceTpa HauMHAKOT MeTaTh UKpy B 10-12 yer npu cpennen
mmHe Tena 58 cMm. CambiM ctapeiM oco0sMm He Oosnee 21 roma. [IpombicmoBast mepa, T.e.
MUHHMAaJIBHBIN pazMep ocoOei, pa3pelieHHbIX K OTJIOBY, cocTaBiseT 62 cM. UTto nmpousoier ¢
QIJIAHCKOM M JICHCKOM MONYyJSIIMSIMHU OceTpa uepe3 15 jer, ecim B pe3ysibTare MHTCHCUBHOM
N00bIYM OYAYT BBUIABIMBATh BCE OCOOH, KpyIHEe 3TUX pa3MepoB?

OcHOBHBIE 3aKOHOMEPHOCTH POCTA MOIYJIsI it
PaccmoTpuM ocHOBHEIE, HanOoOJIEe YacTO UCIIOIB3yEeMBbIE ISl ONMCAHMS POCTA MOTTYIISIINI
3aKOHOMEPHOCTH, KAKOBBIMH SIBIISIFOTCSI TUIIEPOOINUECKasi, SKCIIOHEHIIMAbHAsL, j-00pa3Has u
JorucTuyeckas (S-oOpazHas).
1. T'unepOosmyeckuii poct. B 3ToM ciyyae JuHaAMMKa MOMYJSALUU OIUCHIBACTCS
YpaBHEHUEM

dn/dt = an?,
u ero pemeHI/Ie NUMECT BUJ
In=a(t —1), (1)
NI
n=1/a(t —t),

re N — YUCIEHHOCTH MOIMYJISINH,

t" - MOMEHT BpeMeHH, IPH KOTOPOM YHCIIEHHOCTh HOMY/IALNN CTAHOBUTCS PaBHOM GECKOHEUHO
OOMIBIIION BEJIUYHHE;

a — KOHCTaHTA.

['mnepOonudeckuii  pocT  ONMUCHIBA€T  B3PBIBOMOJOOHOE  YBEIMYCHHE YHCICHHOCTH
HapojoHacenenus. [lapamMeTpsl THIIEPOOINUECKOi KPHBOM U 0COOEHHO HHTEPECHAs BeanunHa t
MOTYT OBITH OMPEIENICHBI C TTOMOIIBI0 JTUHEHHOTO COOTHOMIEHUs (1) Mo MaHHBIM O XOJe pocTa
YUCIIEHHOCTH MOIMYJISIIIUA METOIOM HAMMEHBIIUX KBAIPATOB WU TPaQUIECKH.

2. DKCNOHEHUHAJbHBIH PocT. YpaBHEHHE, OIMKCHIBAIOIICE H3MEHCHHE YHCICHHOCTH
MONYJISLIUU, B 3TOM CIIy4ae UMEET BU
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dn/dt =rn,
€ro peuIeHue
n =no exp (rn), (2)
I
Inn=Inno+rt, (3)
371eCh I - OMOTUYECKHIA TOTEHIINAT MOMYIISALUH; No - HAYaIbHAsl YUCICHHOCTb.

JlJi SKCOHEHLUAIbHO PAcTyUIeH MOMYISIIMK BaKHOW XapaKTEPUCTUKOMN SBIISETCS BpeMs
YABOCHHS €€ YUCIEHHOCTH — T.

T=In2/r, 4)

C yuerom (4) BeIpaxxeHue (2) MpUHUMACT BU]]

n=no- 2" (5)
rae t/T — uncino yIBoeHUi YMCICHHOCTH TIOMYJISIUH, TIPOU3O0IIe IIee 3a Bpems t.

[TapameTppl 3KCHOHEHIUMAIBHON KPUBOHM JIETKO OMPENENAIOTCS C MOMOUIbIO JUHEHHOro
cooTHomeHus (3) rpaduuecKky WK ¢ TOMOIIBIO METOa HANMEHBIITNX KBAJIPATOB.

[Ipouecc sKkcITyaTauy AKCIIOHEHIIUAIBHO PACTYIIEeH MOMYyINIALUNA OMUCHIBAETCS BBEICHUEM
B YpaBHEHHE POCTa MOKa3arelis "MpoMBICIOBOM cMepTHOCTH" — K,

dn/dt = (r—Kk) n;
n =no exp ((r —k) t). (6)

B 3aBHCHMOCTH OT COOTHOIIEHUSI OMOTHYECKOTrO MOTEHIUANIa U MPOMBICIIOBOM CMEPTHOCTH
pa3anyaroT TPU OCHOBHBIX PEXHUMa 3KCIUTyaTalluy MOMYJSALUN: MAIIIUNA, CTAlMOHAPHBIM U Ha
YHUUYTOXKEHUE.

3. Poct ¢ orpannyeHueM Wi j-o0pasHblii. B 3TOM ciiydae ypaBHEHHE, ONHCHIBAIOIICE
pOCT, UMEET CIeAYIOUINI BU]

dn/dt =r (K—-n), (7)
€ro peuieHue
n=K-(K-ng)exp (- r (t—to)),
riae K — MakcumanabHO BO3MOXKHAsL YUCICHHOCTh OMYJISIMH, T.€. EMKOCTb CpeJibl OOUTaHMUS.

W3 mnocnenHero BbIpak€HUs JIETKO MOJIYYUTh CJEAYIOLIee JMHEHHOe peKyppeHTHOE
COOTHOILIEHUE MEXY COCEIHUMH 3HAUEHUSAMHU YMCIEHHOCTH MOMYJISALUHU, OTCTOSIIMMHU APYT OT
Jpyra BO BpeMEHH Ha BennuuHy dt

n2=An; + B, (8)
rae A = exp (-rdt), B = K (1 — exp (-rdt)).

Ortcrozia JIerKo ONpeaeIuTh MapaMeTpsl j-00pa3Hoil KpUBOi

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

Takum oOpa3oM, OMOTHYECKUH MOTEHIMAT U €MKOCTh Cpelbl OOMTaHUS s MOMYJNALUH,
pacTymiel mo THUIy pocTa C OrpaHUYEHHEM, MOTYT OBITh OIpeAeNeHbl MO JaHHBIM O €&
YHUCJIEHHOCTH B CMEXXHbBIE PABHOOTCTOSIIIAE APYT OT APYra MOMEHTHI BPEMEHH.

4. Jloructuyeckuii, il S-00pa3Hblil pocT. B 5TOM ciiyyae ypaBHEHHE, ONHCHIBAIOIIEE
pOCT, UMEET BUJL

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

W3 mnocnenHero BbIpaKEHUS HAXOAWTCS aHAJOrM4Hoe (8) JIMHEHHOE PpEKYppEeHTHOE
COOTHOIIEHHUE, HO Ul BEIMYMH, OOPAaTHBIX YMCICHHOCTSM IMONYJISIUN B CMEXHbIE MOMEHTHI
BpEMEHU

1/n; = A (1/n1) + B, (11)
rne A =exp (-rdt), B =(1-A)/K.

C momompro BelpakeHHs (11) MO MaHHBIM O YHCICHHOCTH TMOMYJSIIAU B CMEXKHBIC
PaBHOOTCTOAIIME MOMEHTBI BPEMEHH MOTYT OBbITh OmpeseneHbl e€ OMOTHMYECKHI MOTeHIral U
€MKOCTb Cpeibl OOUTAHMS.

BakHpIM BapMaHTOM JIOTMCTMYECKOTO 3aKOHAa pOCTa SBISIETCSI TOT, B KOTOPOM SIBHO
YUUTBHIBAETCS 3aBUCUMOCTb CKOPOCTHU POCTa MOMYJISIUN OT BPEMEHU



dn/dt = (r/t) n (1 — n/K), (12)
€ro pelieHue
n=K/(1+ (Kno—1) exp (-rint)).
OreHka nmapaMeTpoB JOTUCTUYECKOTO 3aKOHA B 3TOM CIIy4ae MOXKET OBITh OCYILIECTBIIEHA C
MOMOIIbI0 cooTHOMEeHUs Tumna (11) uam Ipyrum crnennaibHbIM METOIOM.
Jloructruueckast kpuBasg tuna (12) oco6eHHO XOpOIIO MPUTOAHA JJIs ONMUCAHUS MPOILECCOB
X0J1a pOCTa JPEBOCTOEB I10 3aMacy, BEICOTE U TUAMETPY.
Konmponvnoe 3adanue.
1. ITo jaHHBIM O YMCIEHHOCTH MHUPOBOTO HApOAOHACEJICHHUS, NMPUBEAEHHBIM B Ta0nuie 1,
MIOCTPOUTH TUNEPOOTUIECKYIO KPUBYIO, OMMUCHIBAIOIIYIO 3TOT POCT.
Tabmuma 1 - UucneHHOCTh MUPOBOTO HAPOIOHACETICHUS

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

2. OmpenenuTh BpeMsi, 32 KOTOPOE MOTOMCTBO OJHOW OAaKTEPHH, Pa3MHOMKAIOMICHCS
nenenneM u Becom 1072 1 mocTurHer Beca 3emmoro mapa — 10%® r, ecim omHO nenenme
IPOUCXOIUT C UHTEPBAJIOM B 20 MUH.

3. Tlomynsauus 3KCIUTyaTUPyeTCs B peKMME Ha yHHUTOKeHue. OnpenenuTs Bpems, 3a
KOTOPOE€ YUCICHHOCTD MONyJsiiuu cokpatutces 10 10% oT nepBoHavanbHOM (Tabmauna 2)

Tabnuia 2 — BapuanTtsl 3aganus

BapuaHTs No r Kk
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 13 2,6
7 440 0,1 0,3
8 640 0,7 1,6
9 8460 0,08 0,1
10 760 0,7 1,4

IMPAKTUYECKOE 3AHSITUE Ne3
«Bo3zaelicTBre YKOIOTHUECKUX (PAKTOPOB HA KUBBIE OpraHu3Mbl. OmpeieIeHHe 30HbI
OTITUMYMay

TeopeTuyecKkue cBeIeHHS:

DKOJOTHYEeCKUMH (AaKTOpaMU  SBIISIOTCS DJIEMEHTBl CpeNbl, CIOCOOHBIE OKa3bIBaTh
npsiMO€ BJIMSIHUE Ha JKMBBbIE OpPraHM3Mbl (XOTS Obl Ha MPOTSHKEHUM OAHOM H3 ¢a3 ux
WHJIUBUJIYyaJIbHOTO PpPa3BUTHSI), WJIM YCJIOBHS Cpeabl, Ha KOTOpPbIE OPraHU3M OTBEYAET
HpI/ICHOCO6I/ITeHBHI)IMI/I PCaKIusIMHU.

B ocHoBe B3auMOACICTBUS OpPraHU3MOB U OKpPYXKAlOIIEH HX Cpelpl HaXOIATCA
PUYMHHO-CJIEICTBEHHbIE CBsI3U. OpraHu3M NojydaeT MHQOPMAIMIO U3 OKPY)KAIoIIel Cpelbl B
BUAC OIPCACICHHBIX CHIHAJIOB, HMCIOMIUX MATCpHUAJIBHYIO IIPUPOAY, U PCArupycrt Ha IOTU
CUTHAJIBL.
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JKuBol opraHusM B MPUPOJHBIX YCIOBUSIX OJHOBPEMEHHO IMOABEPraeTcs BO3ACHCTBUIO
OMOTHYECKUX M a0MOTHUYECKUX (PaKTOpPOB, TPeOyeMbIX €My B OIPENEICHHBIX KOJIMYECTBAX
(mo3ax). Tak, pacTeHHs] HYXIAIOTCS B OONBIIMX KOJMYECTBAX BJard, MUTATENIbHBIX BEILECTB
(azora, ocdopa, kanus). TpeboBaHUS K IPYTHM BEIIECTBAM, HAPUMEP, OOPY WIIH MOJTHOIEHY,
OIpEeNeNA0TCd HUYTOXKHBIMU KOJMYECTBaMHU. TeM He MEHee, HEeJOCTaTOK WM OTCYTCTBUE
ar000r0 BemecTBa (Kak Makpo - TaK M MHKPODJIEMEHTa) OTPULIATENIbHO CKa3bIBAaeTCS Ha
COCTOSIHUM OpraHu3Ma, AaKe €CJIM BCE OCTallbHbIE IPUCYTCTBYIOT B TPEOYyEMbIX KOJINYECTBAX.

B cooTBercTBHMM € 3aKOHOM MHHUMYMa, YCTAHOBJICHHBIM HEMENKUM yueHbIM lO.
JInbuxoMm, pocT pacTeHUH OTrpaHUYMBAETCS IEMEHTOM, TpeOyemas KOHLEHTpalus KOTOpOro
muHMaibHA. FO. JInGuxX ompenenui, 4To pa3BUTHE PACTEHUS WM €r0 COCTOSIHUE 3aBUCAT HE OT
TEX XUMHMUYECKHX JIEMEHTOB (WM BEIIECTB), KOTOPbIE IMPUCYTCTBYIOT B IIOYBE B JOCTATOYHBIX
KOJINYECTBAX, a OT TE€X, KOTOPhIX HE XBAaTaeT. 3aKOH MHUHUMYMa (hOPMYIUPYETCs CIETYIOIUM
0o0pa3oM: sewyecmeom, NPUCYMCmMEYIOWUM 8 MUHUMYME, YRPABIAEMCs YPOAUCAll, Onpeoensiemcs
€20 8eIUdUHA U CMAOUILHOCHb 60 BPEMEHU.

BriocnencTBuM 3akOH MUHMMYyMa CTajl TPaKTOBaTbcs OoJjiee IIMPOKO, U B HACTOSIIEE
BpeMsl TOSIBIJIOCH TOHATHE "MUMHUTHPYIOMMKA (akTop". DKOJOTHUecKuil (akTop SBISIETCS
JUMUTUPYIOILUM, €CIM OH OTCYTCTBYET, HAXOAWUTCS HIKE KPUTHYECKOI'O YPOBHS MU
IIPEBOCXOJUT MAaKCHUMalbHbIM ypoBeHb. [loHsATuEe "numurtupyromui ¢akrop" NPUMEHUMO HE
TOJIbKO K HEOOXOJMMBIM JJISl ’KM3HU OPraHU3MOB 3JIEMEHTaM, Kak cuuTai JInbux, HoO U KO BceM
HKOJIOTMYECKUM D3JIEMEHTaM U YCJIOBUSAM, IPUYEM 3TO B PAaBHOM Mepe OTHOCHUTCA KaK K HX
BEPXHUM, TaK M HWXKHUM ImpeaenaMm. Tak, y KaXJOro >HBOI'O OpraHu3Ma B OTHOLICHUHU
pa3IMYHBIX JKOJIOTUYECKHX (DAKTOPOB CYIIECTBYIOT Hpedeabl BbIHOCAHMBOCTH, MEXKIY
KOTOPBIMM HaxXOAMTCS 30HA TOJEPAaHTHOCTH. ToJepaHTHOCTH - CHOCOOHOCTH JKHMBOIO
OpraHu3Ma INepEeHOCUTb OTKJIOHEHUS IKOJIOTUYECKUX (PaKTOPOB OT ONTUMAIbHBIX 3HAYEHUU. DTO
nousatue wucnonszoBan B. Illendopa B QopMmynupoBke 3akoHa BBIHOCIMBOCTH (3aKOHa
TOJICPAHTHOCTH):  J1000U  JICUBOU  Op2AHU3M — UMeem  onpeoeneHHvle,  IGONIOYUOHHO
VHAce0o8anHvle GEePXHUL U  HUMCHULL npedenvl  YCmouuugocmu  (MoaepaHmHocmu) K
6030elcmauro 1100020 IKON02U1ecKo2o hakmopa.

Ecnu n300pa3uth rpaduuecku 3aBHCHMOCTh JKU3HEHHOH AKTUBHOCTH OpraHu3Ma OT
WHTEHCUBHOCTH BO3JEMCTBUSI OJHOIO HKOJIOTMYECKOTO (akTopa, TO TOJYyYUTCS KpHBas,
HaIlOMHUHAOIIAs KPUBYIO HOPMAJIBHOTO pactipenenenus [aycca (puc. 1).

JXKuBble opraHu3Mbl IO OTHOLIECHHUIO K BO3JEHCTBUIO SKOJIOIMUECKUX (PAKTOPOB AEIATCS
Ha 5BPUOMOHTOB U CTEHOOMOHTOB. IBPUOMOHTHI UMEIOT IIMPOKUH TMana3oH TOJIEPaAaHTHOCTH 110
OTHOLICHHUIO K BO3JEHCTBUIO KAaKOTO-IMOO 3KOJOTMYECKOro (pakTopa, CTEHOOMOHTHI - Y3KUUI
JIara3oH TOJIEPAHTHOCTH.

3ona TOJIEPAHTHOCTH

3ona onTUMyMma

KusHeHHas akTUBHOCTH Ooprasusma

»
»

HurencHBHOCTS BO3ACHCTBHS SKOI0OrHIECKoro akropa

Puc. 1. 3aBUCHUMOCTb )XH3HEHHON aKTUBHOCTH OpraHu3Ma
OT UHTEHCUBHOCTH BO3/ICHCTBHUS IKOJIOTHUECKOTO (hakTopa

Meroanuyeckue yKa3aHusl.
[IpakTrueckoe 3aHIATHE MO 3TOM TEME MPEAYCMATPUBAET BBHIMOJHEHHUE 33JJaHUI C LIEJIbIO
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YCBOCHUA CTYACHTAMHU OCHOBHBIX JKOJOIMYCCKHX SaKOHOMepHOCTeﬁ, 3HAaKOMCTBO M OCBOCHUC

MOHATUMHOIO amnmnapara

JAaHHOM TeMmaTuku (dKoJormueckue (HakTopsl, Kiaccupukanms

OpPraHU3MOB 10 OTHOILIEHUIO K (paKTOpam, onpe/esieHne 30H ONTUMYMa).
Jlnst ycnemrHoro ycCBOEHHUS CTYJEHTAaMU JaHHOM TEMbl MpeJIaraioTcs pa3iinyHbIe
3aJjaHus, B TOM YHCIIe cojiepKaliue rpaduueckuii MaTepuall.

3aganus 1J19 BHINOJHEHUS

1. HazoBuTe KOHKpETHBIE (haKTOPHI CPEIbI, KOTOPHIE MOKHO OTHECTH K a0MOTHYECKUM,
OMOTHUYECKUM UJIM aHTPOIOT€HHBIM. 3allOJHUTE TaOIUILy:

DakTopsI Cpeabl

[Ipupogneie

AOuoTnueckue

AHTpPOIIOT€HHBIE
buotnueckue

2. CO@[[I/IHI/ITC CTPCJIKaMHU MMOHATHUA U COOTBCTCTBYIOIIHNEC UM OIIPCACIICHUA.

Turel B3anMOOTHOIIIEHNH

Onpenenenust

Myrtyanusm (cuM6103)

BsaumopeiictBue oco0elt ABYX BUI0B, IPU KOTOPOM JUISl OAHHUX
HOCJIE/ICTBHSI OTPULIATEIbHBI, a ISl IPYTUX HEHTPAJIbHBI.

XHITHUYECTBO Ocobu 0THOTO BHJIA UCIIOJIB3YIOT OCTATKU UMM 0CO0€H Ipyroro BUja.
CoBMeCTHOE B3aMMOBBITOTHOE COCYIIIECTBOBAHNE 0COOCH IBYX WIIH
[TapazuTtuzm
0oJiee BUIOB
Kommencanusm OcoOu 01HOT0 BU/IA IPEIOCTABIISAIOT YOEXKUIIA 0CO0SIM APYroro BUAA, U
(HaxJ1eOHUYECTBO) ATO HE MPUHOCHUT XO35IMHY HU BpeJia, HU MOJIb3BL.
Kommencanuszm CoBmecTHOE 0OUTaHuE 0cOOEH ABYX BHUJIOB, HEMTOCPEICTBEHHO HE
(KBapTUPAHTCTBO) B3aMMOJICHCTBYIOIUX MEXKIY COOOM.
Ocobu 0THOTO MIIM HECKOJIBKUX BUOB CO CXOJIHBIMU TTOTPEOHOCTIMU
AMeHcanu3m COCYIIECTBYIOT IIPU OTPAaHUUEHHBIX pecypcax, YTO MPUBOIUT K
CHIDKEHUIO JKU3HEHHBIX MOKa3aTeJIed B3auMOJICHCTBYIONIUX 0CO0EH.
KoHKypeHis OpaHM OpraHu3Mbl MOJTYYar0T OT APYTUX HEOOXOAUMBIE MUTATEIbHbBIE
BEIIECTBA M MECTO MOCTOSIHHOTO FJIM BPEMEHHOTO OOUTaHMSI.
Heiitpanuzm Oco0u 0JTHOTO BHJIa TTOEIAI0T 0COOeH IPYroro WM TOro K€ BUA.

3. BSaHMOHeﬁCTBHG JABYX OpPraHU3MOB TCOPCTUUCCKH MOKHO MPEACTABUTEL B BUAC ITAPHBIX

KOMOHMHaIM cMMBOJIOB "+",

n "

u "0", roe "+" 0603HAYACT yIIyUIICHUE TTOJIOXKESHUS IS

OopranusmoB, "—" — ero yxymamenue u "0" — OTCyTCTBHE 3HaYMMbIX U3MEHEHUH MPU
B3aumozeiicTBun. [locTaBbTe HAIPOTUB MPENTIOKEHHBIX TUIIOB OMOTHYECKUX B3aUMOJEHCTBHI
COOTBETCTBYIOILYIO IIapy CUMBOJIOB.

XUITHUYECTBO

CHMBHO3

ITAPA3SUTU3M

KOHKYPEHIINA

HEWUTPAJIN3M

HAXJIEBHUYECTBO

KBAPTUPAHTCTBO

AMEHCAJIM3M

4. Tlepen Bamu rpaduk 3aBUCHMOCTH YHCIICHHOCTH )KyKa CEMUTOYEUYHON 00Kbel KOPOBKH OT
TEMIIEPATYPHI OKPYKAIOIIEH CPeIbl.
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Vxaxure:

a) TeMIeparypy, ONTUMAIbHYIO JJI 3TOT0 HACEKOMOTO;
0) Irara3oH TeMIepaTypbl 30HbI ONITUMYMA;

B) AMaNa3oH TEMIIepaTypbl 30HbI IECCUMYMA;

T') IB€ KPUTHYECKUE TOUKH;

1) TIpeJiesIbl BBIHOCIIMBOCTH BHUJIA.

6. Ha puc. n300paskeHbI 3JIEMEHTHI 3KOJIOTHICCKUX HUIII JIEPEBHEB B JIBYXMEPHOM IPOCTPAHCTBE.
Ha cxeme noka3aHbl rpaHUIIbI TOJIEPAHTHOCTH JIEPEBBEB M0 OTHOIIICHHIO K IBYM (haKTopam:
OoraTcTBy (MJIOAOPOAMIO) M BIAXKHOCTH (YBIIQXXHEHHOCTH ) MOYBHI. [Ipenmnonaraercs, 4to
KJIMMaTH4YeCcKue (haKTOphl B TAHHOW 3KOJOTHYECKON HUILE OJMHAKOBBI JIsI BCEX JICPCBHEB.

=TT )
=
|
|-

4

Knen e el

I

" It

BorarcTso no4Bsl

L Bepesa

1 Cocnal L

A B B L a E X
Bi1axxHOCTH HOYBHI

Puc. 30HbI TOJIEpaHTHOCTH HEKOTOPBIX BUJIOB JIEPEBHEB

Ha cxeme uCTonbp30BaHbI Ciieayronpe 0003HaueHMS:

1) cryneneit mkansl OoraTcTBa (m1ogopoausi) mous: | - oueHs 6eqHbIE (BepXOBBIE TOP(DSHbIE
6osota); |l - 6equbie (cyxue yra, cocHoBbie 00pbl); 11 - HEOoTaThIE (€710BBIC U CMEIITAaHHBIE
neca, nyra); IV - 6oraTteie (HU3WHHBIC TyTa U 00J0Ta, 1yOpaBkl); V - oueHb Oorarteie (CTenH,
MOJTYITYCTBIHU, TTyCTHIHH);

2) cTymneHel mKalbl BIaXXHOCTH (YBIQXKHEHHUS) TIOYB: A - 0YeHb cyXue MouBkl, /] - H30bITOYHO
yBII&)KHEHHBIE TIOUBHI, b - cyxue mouBsl, E - 00BoJHEHHBIE IOYBHI, B - cpeiHeyBIIa)KHEHHBIC
nouBkl, JK - Boja (BogHas cpena), I - yMepeHHO BIa)KHBIE [TOYBBHI.

IIpoananu3upyiTe cCXemMy U OTBETHTE Ha CIEAYIOIINE BOIIPOCHI:

- Kakue u3 3TuX 1epeBbeB MOKHO CUUTATh IBPUOMOHTAMU, a KAKHE CTEHOOHOHTaMH (I10
Kaxsomy dakropy)?

- Kakoe nepeBo MOKeT Clly’KUTh ITOKa3zaTeneM (MHAMKATOPOM) BBICOKOM BIaKHOCTHU
MECTOOOMTAaHMs, a KaKoe - IOKa3aTeyieM OoraThiX I04YB?
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- Kakue u3 3TuxX 1epeBbeB MOI'yT 00pa30BbIBaTh CMELIAHHBIE HACAXKAECHUS U3 TPEX-4eThIpeX
BUJIOB?

- MOHO J11 CKa3aTh, YTO CMEIIAHHBIE HACAXKAEHUS MOT'YT OBbITh O0JIee TOUHBIM [TOKa3aTeIeM
(MHIMKAaTOPOM) YCIIOBUM CpPE/ibl, YEM KaXKI0€ AEPEBO B OTAEIBHOCTH?

INPAKTUYECKOE 3AHSITHUE Ne4
«O11eHKa Ka4eCcTBa OKPYIKAIOIIEH CPEeabl»

MeToanuyeckne ykasaHusl.

Onenka KayecTBa OKpPY)KAIOWIEH cpenbl ocymiecTBIsieTcss AU QPepeHIIMPOBAHHO T10
CJIEYIOIIMM HANpaBJiIeHUsIM: KaueCTBO BO3AYyUIHOro OacceliHa, BOAHOTrO OacceiiHa, MOYBEHHOTO
CJ1051, MPOAYKTOB MUTAHUA U JP.

OneHka KauecTBa 6030VWHOU Cpedbl OCYIIECTBISETCS HA OCHOBE CJEIYIOIINX
HOpPMaTHBOB.

1. [IpenenbHO AomycTHMas KOHIEHTpALMs BPEIHOTO BEIIECTBA B BO3AyXe paboueil 30HbI
(IIJ1Kp ), mr/m3. Tlpu exemHeBHOM BOCHMHYACOBOM paboTe (KpoMe BBIXOAHBIX AHEH) MM HpH
JIpYTroi MPOJOJKUTENBHOCTH pabodero aHs, HO He Oonee 41 4 B Heleno, 3Ta KOHIICHTPAIHs B
TEUYEeHHUE BCero pabodero JHs He JOJDKHA BBI3BIBATH 3a00JIC€BAHUN WM OTKIOHEHHH B COCTOSIHUU
3JI0POBBSI, KOTOPBIE MOYKHO OOHAPYKUTh COBPEMEHHBIMU METOJIAaMU HCCIEAOBaHUN B MpOIECcCe
paboThl UM B OTAAJIEHHBIE CPOKU KU3ZHU YETIOBEKA.

2. IlpegenbHO AomMycTHMas MaKCUMallbHAs pa3oBasg KOHIIGHTPAIMS 3arpsi3HSIONIETO
BeleCTBa B Bo3ayxe HaceneHHbIX MecT (I1J1Kyp.), Mr/m®. Ipu Bapixanuu B Tedenue 30 MUH 3Ta
KOHIIEHTpallUsl HE JOJDKHA BBI3BIBATh pPe(PIEKTOPHBIX (B TOM uHMCie CyOCEHCOPHBIX) pPEeakIlfil B
opranusme uenoBeka ([Ipunoxenue 1).

3. IlpemenvHO pmomycTHMas CpeAHECYTOYHAs KOHIEHTpPAllMs BpPETHOTO BEIIECTBA B
Bo3ayxe HaceneHHBIX MecT (ITJIKcc), Mr/m>, KOTOpas He JOIKHA BBI3BIBATH OTKIOHEHHH B
COCTOSIHUM 310POBbsI HACTOALIETO U MOCIEAYIOUIUX MOKOJEHUH ITPU HEONPEAEIEHHO JOITroM (B
TEeYEHUE HECKOIbKUX JeT) Babixanuu ([Ipunoxenue 1).

4. BpeMeHHO JomycTHMasi KOHIEHTpauus (OpUEHTHPOBOUYHBIA O€30macHbI ypOBEHb
BO3JICHCTBUS) 3arpsi3HSIONICTO BemiecTBa B Bo3ayxe pabouerr 3oHbl (BJK,s mwimm OBYBy.),
mr/me. UHMCIOBblE 3HAYEHMs OJTOTO TOKasaTels JUIs PAa3dMdHBIX BEIIECTB OMpEeNAioTCs
pacyeTHBIM ITyTEM U JEHCTBYIOT B TE€UEHHE JBYX JIET.

5. BpemeHHo pomycTMMasi KOHLIEHTpalusi (OPUEHTUPOBOUHBIA Oe30MacHbIi ypOBEHb
BO3JIelicTBUA) BpemHoro BemecTBa B armochepe (BJIKas), Mr/m°, pasmep KOTOpOi
YCTaHABJIMBAETCS PACYETHBIM IIyTEM U JIEHCTBYET B TEUEHHE TPEX JIET.

6. [IpenenbHO 1OMYCTUMBIN BBIOpOC 3arpsi3HsAOLMX BemecTB B atMocdepy (IIIB), xr/cyr
(umu /4, T/rTom). DTOT ToOKa3zaTenb JOJDKEH oOecreyuBaTh COONIOJEHHE CaHUTapHO-
TUTHEHWYECKUX HOPMATHUBOB B BO3/lyX€ HACEJNIEHHBIX MECT IpU Haubosiee HeOIaronpUsITHBIX IS
paccenBaHMsI METEOPOJIOTHUECKUX YCIIOBUAX. OH ONpeNesaeTcss paCUeTHBIM IIyTEM Ha IISITh JIET.

7. Bpemenno coriacoBanHblii BeiOpoc (BCB), xr/cyr (wmm r/4, 1/rox). Cpok aecTBus
3TOro HopmatuBa He Oonee msTH Jer. OH YCTaHAaBIMBAeTCs B TOM Cllyyae, €CIH IO
OOBEKTUBHBIM MpPUYMHAM Henb3s omnpeneiauts [I/IB nns ucrouHuka BbIOpoca B JaHHOM
HACEJIEHHOM ITyHKTE.

8. TlpemenpHo momycTuMoOe KoiuyecTBO cxkuraemoro tormmBa (IIT), t/rom. IOrtor
nokasaresib JIOJDKEH O00ecreuMBaTh COOJIOJICHHE CAHUTApHO-TUTHEHHMYECKUX HOPMATHBOB I10
IPOJYKTaM CropaHusi TOIUIMBA B BO3JyXe HACEJNEHHBIX MECT MNpH HeOIaronpUsATHBIX IS
pacceuBanust Meteoposnorndeckux ycnosusx. [I/[T ycranaBiuBaercs pacueTHBIM IyTEM Ha CPOK
He OoJiee IATH JIeT.

OrneHka KadecTBa 800HO20 Oaccelina OCYLIECTBISETCS C MOMOIIBIO COOTBETCTBYIOLICH
CHUCTEMBI OCHOBHBIX IOKa3aTeJeH.

1. IlpenenbHO momycTuMasi KOHLEHTpALMS 3arps3HSIONIMX BEIIECTB B BOJE BOJOEMOB
KYJIbTYPHO-OBITOBOTO 1 X03sHCTBeHHO-MTheBoro HasHadenus (IT/IK,), Mr/aM°, mpu KoTopoii He
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JIOJDKHO OKa3bIBaThCs MPSMOI0 WJIM KOCBEHHOI'O BPEJHOTO BO3JACHCTBHUSA HAa OPraHU3M YeJIOBEKa
B TE€YEHHE BCEU €ro *M3HHU, a TAKKE Ha 3/I0pPOBbE IOCIEAYIOUIMX MOKOJIEHUN U HE JIOJIKHBI
YXYIIAaThCsl THTHEHUYECKUE YCIIOBUs Bogonoabs3oBanus (IIpminoxenue 2).

2. IlpenenbHo nomycTHMasl KOHLEHTpALUs 3arps3HAIOIIMX BELIECTB B BOJE BOJOEMOB,
UCIONB3YEMBIX i peiOoxo3saiicTBeHHbIX nener, (I11Kzp.), mr/ame. Benvuwnna mocieaHei s
MOJABJIAIONIETO OOJBIIMHCTBA HOPMUPYEMBIX BEIIECTB Beeraa 3HaunTenbHo MeHbIne [1/IKs. 910
OOBSICHAETCS TEM, YTO TOKCHYECKHE COEIMHEHMsS MOTYT HAKaIUIMBAThCA B OpraHU3ME pbIO B
BEChbMa 3HAYUTEIBHBIX KOJMYECTBaX 0€3 BIUSHUS Ha UX JKu3HeaearenbHocTh ([Ipunoxenue 2).

3. Bpemenno pomyctuMas KOHLEHTpanus (OPHEHTUPOBOYHO Oe€30IacHbIl ypOBEHb
BO3/ICHCTBUSA) 3arps3HAIONIMX BemecTsB B Boje BojgoeMoB (BJIK; mmu OBYBg), mr/mve.
HopMaTuBsel, onpenenseMble 5TUM NI0Ka3aTeNeM, yCTaHABIUBAIOTCS PACUETHBIM ITyTEM Ha CPOK 3
roja.

4. Ilpenensuo gomyctumeiii copoc (ITHC), r/a (kr/cyT, T/ron), periaMeHTUPYIOITUH Maccy
3arpsA3HSIOIETO BEIIEeCTBAa B CTOYHBIX BOJax, cOpachiBaeMbIX B BojoeM. lIpumeHenue 3Toro
HOpMaTMBa JIOJDKHO  oOecreunmBaTh — COOJIIOJCHME  CAHUTAPHO-TUTMEHUYECKHUX  HOPM,
YCTaHOBJIEHHBIX Ul BOAHBIX 00bekToB. Bennunna I1JIC onpeznensercss pacueTHbIM IyTEM Ha
IIEPUOJ, YCTAHOBJIEHHBIM OpraHaMu IO PeryJMpOBaHUIO UCIIONIBb30BaHMs U oxpaHe BoA. Ilocie
ATOr0 OHa MOJUIEKUT IEPECMOTPY B CTOPOHY YMEHBLIEHHS BIUIOTh A0 IpEKpalleHus copoca
3arpsI3HAIOLIUX BELIECTB B BOJOEMBI.

OneHka KadecTBa HNOYBEHHO20 €0 TIPOBOJIUTCS 110 HOPMAaTHMBaM, YCTaHOBJIEHHBIM B
COOTBETCTBUH CO CJIELYIOIIMMHA OCHOBHBIMH I1I0KA3aTEISAMHU.

1. IlpenenbHO nomycTuMasi KOHLIEHTpALUs 3arpsi3HSIOIIETO BEIIECTBA B IaXOTHOM CIIO€
nouBsl (ITJKx), mr/kr. I1pu 3TOM 3HaYeHMH KOHIEHTPALMU HE JOJDKHO OKa3bIBATHCS MPSIMOTO
WM KOCBEHHOI'O OTPULIATEIbHOIO BO3ACUCTBUS HA KOHTAKTUPYIOIIME C IOYBOM BOAY, BO3IYX U,
CJIEZIOBATENIbHO, 3/I0pOBbE YEJIOBEKa, a TAaKKe Ha CaMOOYMIIAIOLIYI0 CIIOCOOHOCTb IOYBbI
(ITpunoxenue 3).

2. BpemeHHO JtonmycTHMasi KOHIEHTpalus (OpUEHTUPOBOYHO JOMYCTUMAsi KOHIICHTPALUs)
BpelHOro BemlecTBa B maxoTHoM cioe nouBbl (BAKy mwnmu OBYBn), Mr/kr. YcranaBnuaetcs
pacueTHBIM ITyTEM U ACUCTBYET B TEUEHUE TPEX JIET.

[Tpu onieHKe wuiymosoeo 3azpsasnenuss ONOcPepbl UCTIONB3YIOTCS CAEAYIOUINE MTOKa3aTeNu.

1. IlpenensHo nonmycTuMbIi ypoBens mryma, (IIIYII), 1b(A). Lllym ¢ Takum ypoBHEM IpH
€XKEJIHEBHOM CHCTEMaTH4YE€CKOM BO3JEHCTBUM B TEYEHHE MHOTUX JIET HE JOJDKEH BbI3bIBATh
OTKJIOHEHMII B COCTOSSHUM 37J0pOBbSl 4YEJIOBEKA W MEHIaTb €ro HOPMAJIBHOM TpyIOBOU
JeSITEIbHOCTH.

2. JlomycTUMBIN ypOBeHb IIyma (JONMYCTHUMBIH ypoBeHb 3ByKoBoro gasnenus) (AYI),
1b(A), mpu KOTOPOM JJIUTENBHOE CUCTEMATUYECKOE BPEIHOE BO3/EHCTBHE IIymMa Ha YeJIOBEeKa
HE MPOSBIISAETCS WU IPOSIBIISIETCS. HE3HAUNTENBHO.

3. Homyctumsblii ypoBeHb yibTpa3Byka (AYYVY), ab. Ilpu TakoMm ypoBHE IHTEIbHOE
CHUCTEMATUUYECKOE BO3JICHCTBUE HA OPraHUW3M 4YEJIOBEKA HE MPOSBISIETCS WU NPOSBISETCS
HE3HAYUTENBHO.

4. llpenenbHo nomycTUMbIi ypoBeHb uHOpa3Byka (IIAYW), nb. [lnurensHoe
CHUCTEMAaTUYECKOE BO3JIEHCTBUME HMH(pa3Byka C TaKUM YPOBHEM Ha OpraHU3M YeJOBeKa He
JIOJDKHO TIPUBOJIUTH K OTKIOHEHHUSM B COCTOSIHUM 3/I0POBbsI, 0OOHAPYKMBAEMBbIM COBPEMEHHBIMU
METOJJaMH HCCIIEI0BAHUMN, M HAPYILIaTh HOPMAJIbHYIO TPYIOBYIO I€ATEIbHOCTb.

5. llpenensHo momycTUMasi IIyMOBasi XapaKTepUCTUKAa MalMH U MexaHu3MmoB (ITJJHIX).
OTOT MoKa3zaTenb JOJKeH oOecreynuBaTh COONI0ACHUE CAaHUTAPHO-TUTMEHNYECKHMX HOPMaTHUBOB
BO BCEX OKTaBHBIX II0JIOCaX 4acToT. Ero 3HaueHWe ompeaensercs IO pe3ysibTaTaM
CTaTHUCTUYECKON 00pabOTKH IIYMOBBIX XapaKTEPUCTUK OJHOTUITHBIX MAIlIMH U MEXaHU3MOB.

6. Texnuuecku JocTHKUMas LIyMOBasl XapakKTepUcTUKa MallMH U MexaHu3mos (TUIX),
IpUMEHsieMas B TeX CiIydasX, KOorja Mo OObEKTHMBHBIM NpPUYMHAM HEBO3MOXXHO YCTAaHOBHTH
yposens IIJIIX. ITpu stom TAIIX BBOAWTCS HA CPOK, HE NMPEBBILIAIOIIUNA CPOKa JECUCTBUS
CTaHJapTa WU TEXHUYECKUX yCIOBUI Ha MAallMHY WX arperar KakJoro KOHKpETHOTO BHJIA.
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OneHka paoduoakmueno2o  3azpssHeHus  OKpYXalolled cpenbl  MPOBOAMUTCS €
UCIIOJIb30BAaHUEM TIIOKa3aTelled TpeX BHJIOB: OCHOBHOIO JI030BOTO MpeAena, JIOMYCTUMOIO
YPOBHSI U KOHTPOJIBHOI'O YPOBHSI.

K noka3zartenssM OCHOBHOI'O JJ030BOIO INpEZesia OTHOCATCA: IPEAEIbHO JOMyCTUMas 103a
panuanuy 3a rox uid paboTaoLMX ¢ UCTOYHUKAMU paaunoakTuBHoro usnydenus (I1J1). Ilpu
CUCTEMATUYECKOM PAaBHOMEPHOM BO3JEHCTBUU B TeueHHe 50 JeT He [OJKHBI BO3HMKATh
HEOJaronpusATHbIE HW3MEHEHHs B COCTOSHUM  3JI0pOBbsl  YeJOBEKa, OOHapyKUBaeMble
COBPEMEHHBIMHM METO/IaMU HCCIIEJOBaHMM, B HACTOALLEE BPEMs U MOCIEAYIOLIUE TOAbI; IPeIe
7103bl paguanuu 3a rox i HacesneHus (I1J]), koTopslii Ha IpaKTUKE BCErAa YCTaHABIMBAETCS
3HAYUTEIbHO MeHblIe BenuuuHbl [1JIJ[ s mpemoTBpamieHnss HEOOOCHOBAHHOTO OOIy4eHUs
JIIOZEH.

IToka3zaTenu 1OIyCTUMOIO YPOBHS:

- IPEJeNbHO JONYCTUMOE I0JI0BOE MOCTYIUIEHHE PaJMOAKTUBHBIX BEIIECTB B OPraHU3M
paborarormx (I1J1/J]), kbk/roxa, kotropoe B Teuenue 50 €T co3qaeT B KPUTUIECKOM OpraHe J03Y,
paBuyto 1 ITJ1/T;

- IIpeJiesl TOAOBOI0O MOCTYIUIEHHS pallOaKTUBHBIX BEIECTB B opraHu3M uenoseka (I1I'T1),
kbx/rox, 3a 70 net co3paronuii B KpUTUYECKOM OpraHe SKBUBAJIEHTHYIO 103y, paBHyto 1 I1/I;

- JIOIYCTUMOE€ CpPEIHEroZ0BOE COJEpKAHUE PAJUOAKTUBHBIX BELIECTB B OPraHU3ME
(xputuueckom oprane) ([C), mpu koropom ao3a obmyuenus pasua [T/ unu T1]1, kbx;

- JIONyCTUMOE 3arpsi3HEHHE MOBEPXHOCTH (IIOYBBI, OJEXK/IbI, TPAHCIIOPTA, TOMEIIEHUN U
1.4.) (13), vactuna/(cm/mMun).

KoHTponbHble nOKa3aTeln yCTaHaBIUBAIOT Ul [JIJAHUPOBAHUS MEPONPUATUN O 3allUTe
U JJIS ONEPAaTUBHOIO KOHTPOJSA 3a PaJUAllMOHHOM OOCTAaHOBKOM B LENAX IMPelOTBpAIleHUsS
IPEBBILIEHUS] I030BOTO Ipejiena 3arps3HeHni. K aTuM rmokasaressiM OTHOCSTCS:

- KOHTPOJIBHOE T'0JI0BOE MOCTYIUIEHHE PAMOAKTHUBHBIX BELECTB B OPraHU3M 4YeJOoBeKa
KI'TI, xbx/rox;

- KOHTPOJIbHOE COZIep)KaHue paIMOaKTUBHBIX BellecTB B opranuzme uenoseka (KC), kbk;

- KOHTpPOJIbHAsE KOHLEHTpalus paJlOaKTUBHOIO BEIIECTBA B BO3AYyXE WM BOJE, C
KOTOPBIMU OHO TIOCTYTIaeT B opranusM uenoneka, (KK), kbr/m®.

- KOHTPOJBHOE 3arpsi3HEHHE [OBEPXHOCTH paanoakTUBHbIMM BemectBamu (K3),
yacTuia/(CM-MHH).

KauectBo OKpyxaromieid cpenpl OLIGHMBAeTCAd IyTeM CpaBHEHMSI (aKTUUYECKOU
KOHLEHTPALUU 3arpsA3HSIOLIETO BEECTBA C IPEAEIBHO-10IYCTUMOMN:
C<IIAK (51)
@®aktuyeckas KoHueHTpauus (C) TOro MM HHOTO XMMHMUYECKOIO BEIECTBa B
aTMOC(epHOM BO3AyXe, BOJOEMax, TOYBE U TNPOAYKTaX MHUTAHUS YCTaHABJIMBAETCS
71a00paTOPHBIMU HCCIIET0BAHUSMHU.
B cnydae, xorgja XuMU4eCcKHe COEUHEHMS OKa3bIBAlOT OJHOHAIPABIEHHOE BO3IEHCTBUE
Ha 4eJOBEeKa WIM YCYryOJsIlOT AeiWcTBHE Jpyr Jpyra, roBOpSIT, YTO BellecTBa O00JaAaroT
agpghexmom cymmayuu.
[Tpu onieHKe KayecTBa OKpy»Karoleil NpupoIHOM cpeibl 3P PEeKT cyMMauu yIUThIBaeTCS
CJIEAYIOIIUM 00pa3oM:

i=1

n
ZL <1
IJIK, (52)
Hns  armochepHoro Bosmyxa BemecTBa, obmamaromue 3PEGEeKToM  CyMMalluu,
OTOBAPHUBAIOTCA JOMOJHUTEIBHBIM CIIMCKOM K TAaOJIHIIE TPEeTbHO-0MYCTUMBIX KOHIIEHTPALIUH.
Jnst Bombl B BojoeMax Jiro6oro HazHaveHHs dPheKToM cymmaiuu o0JagaroT BEIIeCTBa,
MMEIOLINE OAMHAKOBBIN JIMMUTHPYIOLUI NIoKa3aTesb BpeanocTty (JIIIB).
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Ilpumep 1
OneHuTh Ka4ecTBO aTMOC(EPHOTO BO3yXa, €CIIM HU3BECTHO, YTO B HEM OJHOBPEMEHHO
IIPUCYTCTBYIOT JMOKCHZI Cepbl KoHIeHTparmeii 0,03 mr/m°, (TOpOBOZOPOA KOHIEHTpaImeit
0,001 mr/M3, aneron KoHueHTpanuei 0,3 Mr/M° denon xonnenrpamueit 0,001 Mr/m°.
Pewenue. Cornacuo cnucky BeuiectB [Ipunoxxenus 1 nuoxcua cepsl U (GTOPOBOIOPOS
obnamaror 3ddexToM cymmanuu, a TakkKe aneToH W (EHOJ; TUOKCHI cepbl U (eHOI,
CJIeIOBATENbHO, OIICHKY KauecTBa Ha/l0 MPOU3BOAUTH 110 Gopmyre (52) momapHo:

003 0,001 _08<1- 0,03 0,001 03 0001

S0 222 09(3)<1 m S 2119 -1
0,05 ' 0,005 0,05 0,003 035 ' 0,003

Bb1600: xauecTBO aTMOC(HEPHOTr0O BO3/lyXa HEYIOBJICTBOPUTEIBHOE U YTPOKAECT 30POBBIO
YeNoBeKa.

Ilpumep 2
O1eHUTh KavyecTBO BOJBI B BOJOEME PHIOOXO03SHCTBEHHOTO HAa3HAYCHHS, €CJIM HM3BECTHO,
YTO B HEW OJHOBPEMEHHO MPUCYTCTBYIOT XUMHUICCKUE COCIMHEHUS B CIICIYIOIINX KOJIUYECTBAX
(mr/mm): sxenezo — 0,01 mr/nm®; ko6ansT — 0,006 Mr/am°; kap6omon — 0,3 Mr/aM>; MBIIBIK —
0,005 mr/mm°.
Pewenue. Dpdexrom cymmanum oOnamaroT BemiecTBa, umeromue oauHakoBbii JIIIB,
CJIEJIOBATENILHO, OIICHUTH KAa4eCTBO HEOOXOIMMO CIICIYIOINM 00pa3oM.

Copaxr ITJIK JITIB
Keneso 0,01 0,1 Toxec.
KoOanbT 0,006 0,01 Toxke.
Kap6omon 0,3 1,0 Opr.
MBIIBSIK 0,005 0,05 Toxke.

001 0,006 0005
01 0,01 005

Buvisod:  kauecTBO  BOABI B BOoJOEME  pPHIOOXO3SIICTBEHHOTO  Ha3HAYeHUs
YIIOBJIETBOPUTEIBHOE.

=08<1 uw  03<1,0

Ilpumep 3
OueHuTh Ka4ecTBO IOYBBI, €CJIM H3BECTHO, YTO B HEH OJHOBPEMEHHO HPHUCYTCTBYIOT
atpasuH koHueHtpammei 0,004 wmr/kr, Oertanon KoHueHTpanueid 0,03Mr/kr, JUHYPOH
KOHIEHTpanuel 3 MI/Kr U rekcaxiyiopaH KoHuenrpanueit 0,02 mr/kr.
Pewenue. Dpdexkr cymmanum mnpu  OIEHKe KadecTBa II0YBBI HE YYHUTHIBAETCH,
CJIEIOBATENIbHO, OLEHUTh KAa4eCTBO MOYBHI HEOOXOAMMO, BOCIOIb30BaBIIMCH Gopmynon (51).
ITo IIpunoxenuto 3 BemmmeM I1JIK yka3aHHBIX BEIecTs:

@akTHuecKass KOHLIEHTpaus IIAK
ATpaszun 0,004 0,01
Beranon 0,03 0,25
JIunypon 3 1
['ekcaxmopan 0,02 0,1

Bv1600: kauecTBO MOYBBI HEYAOBJIETBOPUTENHHO M YIPOXKAET 3/70POBBIO UEIOBEKA, T.K.

KOHIIEHTpanus TuHypoHa npessimaet [T/1K.
Ilpumep 4

Omnpenenute, B BOJOEM KaKOro Ha3HAYCHHS BO3MOXKEH COPOC, €CIIM M3BECTHO, YTO TIepeN
c6pOCOM B BOJOEM CMENIMBAIOTCA JABA MOTOKA, OOBEMHBIE PACXOIBI KOTOPHIX Vi U Vo, M.
BemecTpa, cosiepkaniuecs B IOTOKAX, H WX KOHIIEHTpauy (B MI/IM°) yKa3aHbI HIKe. KadecTBo
BOJIBI, cOpackiBaeMoOil B BOJOEM, JIOJDKHO YJOBJIETBOPSTH TPEOOBAHMSIM, MPEABIBISIEMBIM K
Ka4eCTBY BOJBI B COOTBETCTBYIOIIEM BOJIOEME.

V1 = 20; V2, = 180 M%/u; B mepBoM moToke coaepikarcs: ammuax (3 mr/mm®), anerton (2
mr/mmS), 6erson (3 mr/mv®), Bo BTopoM — muxmopdenon (0,0003 mr/am?), xenes3o (0,05 mr/mm3),
k06ansT (0,03 Mr/amd).
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Pewenue. Tlo YCJIOBUIO 3aJadu IPOUCXOAUT CMCECHOICHUE IIOTOKOB, CJICA0BATCIbHO,
KOHIICHTpAalM1n BCCX BCHICCTB B OGH.IGM IMOTOKC YMCHBIIAKOTCA, a 00BbEMHBII pacxonq
YBCIUYHUBACTCA. HeO6XO,Z[I/IMO CaciaTh IEPECUCT KOHHCHTpaHI/Iﬁ B HOBOM IIOTOKE CJICAYIOIINM

C -V, . G-V,
- JUISL BEIIECTB, COJACPIKAIIMXCS B TepBoM motoke u C, =
V,+V, V,+V,

obpazom: C, = - st

BCIIECTB, KOTOPBIC HAXOAWJIHMCh BO BTOPOM IIOTOKCE. HOHy‘IeHHI)Ie JaHHBIC W HOPMAaTHBBI,
BBITIMCAHHBIC 13 HpI/IJIO)KeHI/ISI 2, JJI HArJIAAHOCTHU 3aIllMIICM B HMIXKC MPUBCACHHYIO Ta6JII/II_[y.

Boabie 00BeKTHI K/0 1 X/ BOHHHeUO(SLeKTH
, PBIOOX03SHCTBEHHOTO
BermecTtBo C, Ha3HAYECHUS
Ha3HAYEHUS
ITJIK JITIB ITJIK JITIB
AmMuak 0,3 2 Can 0,05 Toxec.
Arneron 0,2 2,2 Cau 0,05 Toxkc.
Bbenzon 0,3 0,5 Can-Tokc 0,5 Toxec.
Juxnopdenon 0,00027 0,002 Opr. 0,0001 Toxec.
Keneso 0,045 0,3 Opr. 0,1 Toxke.
KoOanst 0,027 0,1 Can-Tokc 0,01 Toxec.

ChHauana  mpoaHAJIU3UPYEM  IOJYyYEHHbIE  JAHHbIE JUISI  BOAHBIX  OOBEKTOB
pPBIOOXO3AHCTBEHHOr0 HazHaueHus. DakTudeckas KOHLEHTpauus auxjopdenHona Oonblie
ITAKpx , cenoBaTenbHo, cOpoc noayueHHo20 nocie cMeueHus: NOMoKa He8O3MO’CEH 8 BOOHbLE
00beKmbl pblOOX03AUCMBEHHO20 HAZHAYEHUS.

st BOOHBIX OOBEKTOB XO3AWCTBEHHO-NIMUTHEBOTO M KYJIBTYPHO-OBITOBOI'O Ha3HAYEHUS
daktnyeckue koHuentpanuu Mensie [1JIK, Ho HeoOxonumo ydecTs eie u 3PGeKT CyMMaIUu.

0,2 0,3 N 0,027

AMMHAK ¥ alEeTOH: 03 +—=0,24, Genson u KOOAILT: —=0,87,
2 22 05 01
TUXJIOP(PEHO M XKene3o: 0'00(())(())27 + 0’(?:5 =0,285. Tlomy4eHHbIE CYMMBI OTHOIICHHIA

(dakTHYeCKUX KOHLEHTpalui K MpelelbHO-AOMYCTUMBIM MEHbILE €IWHHULBI, CJIEeI0BaTENIbHO,
603MOJICEH COPOC 8 600HBIE O00BLEKMbL KYIbMYPHO-ObIMOB020 U XO3AUCMBEHHO-NUMbEBO2O
HA3HAYEHU.
Konmponvnoe 3adanue
1. OnieHUTH Ka4ecTBO aTMOC(HEPHOTO BO3/1yXa, €CIM U3BECTHO, YTO B HEM OJHOBPEMEHHO
TIPUCYTCTBYIOT XMMHYECKHE COEIMHEHNUS B KOTMYECTBAX (MI/M°), YKa3aHHBIX B TaOMHIle.

Bapuant 1 2 3 4 5 6 7 8 9
O30H 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,015
Juoxcupg azora | 0,009 | 0,01 | 0,015 | 0,02 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008
Xnop 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009 | 0,01 | 0,02
®opmanbaerny | 10 10° | 1.10* | 2-10*| 3.10*| 4-10*| 2.10*| 5-10% 10*

Bapuant 10 11 12 13 14 15 16 17 18
uknorekcan 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

Jlwoxcua cepsr | 0,005 | 0,006 | 0,02 | 0,01 | 0,009 | 0,008 | 0,007 | 0,006 | 0,005
CEPOVTJIEPO/] 10 10° | 1.10% | 2-10%| 3-10%| 4-10%| 2.10%| 5-10%| 10%

Bapuant 19 20 21 22 23 24 25 26 27

Huoxcup ceper | 0,005 | 0,006 | 004 | 003 | 0,02 | 0,01 | 0,009 | 0,008 | 0,007

Jimokcua a3ota | 0,001 | 0,002 | 0,003 | 0,001 | 0,002 | 0,003 | 0,004 | 0,01 | 0,004

18




OKCH/JI YTJIEPOJIA 1 2 11 1,2 1,3 1,1 1,2 15 1,6

DEHOJ 10 10° | 1.10% | 2-.10%| 3-10%| 4-10%| 2.10%| 5-10%| 10%

2. OueHHUTh KadecTBO BOJABI B BOJOEME pPBIOOXO3SHCTBEHHOTO HA3HAYCHUS, €CIIU
U3BECTHO, YTO B HEH OJHOBPEMEHHO HPHUCYTCTBYIOT XMMHUYECKUE COCIHHEHHUS B KOJMYECTBAX
(Mr/nm®), yKa3aHHBIX B TaOJIHIIE.

Bapuant 1 2 3 4 5 6 7 8 9
Ammuak 0,04 0,03 0,02 | 0,025 | 0,045 | 0,013 | 0,001 | 0,011 | 0,038
benzon 0,3 0,2 0,1 0,09 0,25 | 0,07 | 006 | 008 | 0,03

Hed1b 0,01 0,02 0,03 | 0,015 | 0,025 | 0,035 | 0,009 | 0,008 | 0,011

denon 1-10° | 2.10° | 3-10° | 4.10* | 5-10°| 3-10* | 1-10*| 9-10*| 8-10*

Bapuanr 10 11 12 13 14 15 16 17 18
KobasbT 0,008 | 0,007 | 0,006 | 0,005 | 0,004 | 0,003 | 0,002 | 0,001 | 0,018
Kap6ogoc 0,004 | 0,03 | 0,04 | 0,02 0,01 | 0,008 | 0,007 | 0,006 | 0,001
Meranoun 0,001 | 0,002 | 0,003 | 0,004 | 0,008 | 0,009 | 0,00 | 0,05 0,04
CBMHEI 0,01 0,02 | 0,001 | 0,09 0,02 0,06 | 0,07 | 0,08 0,1

Bapuant 19 20 21 22 23 24 25 26 27

Drop 0,001 | 0,002 | 0,003 | 0,004 | 0,005 | 0,006 | 0,007 | 0,008 | 0,009

[TUAHUBI 0,9 0,9 0,9 0,8 0,8 0,8 0,7 0,7 0,7

XPOM 10 | 2.10* | 3-10% | 410* | 5.10* | 6.10* | 7-10* | 8.10* | 9.10*

DEHOJ 9-10* | 8-10* | 7.10* | 6:10* | 5.10* | 4.10* | 3.10* | 2.10* | 10"

3. OLeHUTh Ka4eCTBO MOYBBI, €CJIM U3BECTHO, YTO B HEH OJTHOBPEMEHHO MPHUCYTCTBYIOT
XUMUYECKHE COEMHEHNUS B KOJIMYECTBAX (MI/KT), YKa3aHHBIX B TAOJIHIIE.

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
PtyTh 2 6,3 2 3,2 18 0,6 4,7 6,5 13
Caunen 24 37 68 21 18 16 15 14 11
Menp 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 2

Bapuant 10 11 12 13 14 15 16 17 18

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

Bananuit 140 132 18 65 74 152 150 27 46

MBIBSIK 15 1,6 1,7 1,8 1,9 2,0 2,3 0,6 5,3

MEJb 0,01 0,02 | 0,03 | 0,04 | 0,05 1,6 0,7 2,8 2,9

Bapuant 19 20 21 22 23 24 25 26 27

CauHenl 14 11 13 21 27 29 31 32 30

KOBAJIBT 1 2 3 4 5 6 7 0,1 0,5
ME/Ib 0,1 0,5 1,0 15 2.0 25 3,0 2.8 0,6
I1Xb 1-10° | 1.10* | 1-10®° | 1-10® | 5.10* | 6-10° | 7-10* | 810 | 9-10°°

4. OnpenenuTe, B BOJOEM KaKOr0 Ha3HAYEHHUS BO3MOXKEH COpPOC, €CIIM U3BECTHO, UTO
nepes cOpocoM B BOJIOEM CMEMIMBAIOTCS JBA MOTOKA, 0OBEMHBIE PACXOIbl KOTOPhIX V1 U Vo,
M3/4. BemecTa, cosiepikaryecs B OTOKAX, M MX KOHIIEHTPAIuH (B MI/IM°) yKa3aHBI B TaOIHIIE.
KauectBo BOmbI, cOpachiBaeMoil B BOJOEM, JOJDKHO YAOBJIETBOPSATH TPEOOBaHUSM,
MpeIbABISIEMBIM K KQUe€CTBY BOJIbI B COOTBETCTBYIOIIEM BOJOEME.
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BapuanTt 1 2 3 4 5 6 7 8
Vi: 60 70 80 90 10 20 30 40
AMmuax 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
AneroH 1-10° | 1.10* | 2.10* | 3-10* | 3.10° | 4.10° | 4.10* | 5.10°
bensoun 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08
Voa: 120 140 20 350 205 100 70 50
JuxmopaTan 0,1 0,4 0,7 0,9 1,2 0,4 1,3 0,6
Kenezo 0,058 | 0,04 0,03 0,02 0,01 0,03 0,07 0,08
KobasbT 0,9 0,8 0,7 0,6 0,5 0,4 0,6 0,3
Bapuant 9 10 11 12 13 14 15 16
Vi 210 320 350 20 80 40 60 20
Hedts 0,01 0,02 0,01 0,02 0,01 0,02 0,04 0,05
Huxkenpb 0,01 0,01 | 0,014 | 0,012 | 0,011 | 0,01 | 0,013 | 0,009
[Tupuaua 0,01 0,02 0,03 0,04 0,05 | 0,055 | 0,06 | 0,065
Vo: 70 30 50 90 40 30 230 310
Hedtb 0,02 0,03 0,02 0,04 0,05 0,03 0,06 0,07
Pryth 0,006 | 0,007 | 0,008 | 0,009 | 0,04 0,03 0,02 0,01
CauHen 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,09
Bapuaunr 17 18 19 20 21 22 23 24
Vi 50 15 100 110 120 140 20 330
Hutpatst 0,18 0,5 0,2 0,2 0,11 0,16 0,2 0,12
drop 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
Vo: 30 165 20 70 30 50 90 50
[{unk 0,2 0,13 0,6 0,7 0,5 0,4 0,3 0,2
Kepocun 0,1 0,12 0,5 0,4 0,3 0,2 0,2 0,1
Meranoun 0,15 2,6 0,41 0,32 0,31 0,22 0,13 0,12

INPAKTUYECKOE 3AHSTHE Ne5
«3arpsi3HeHHe OKpyXkarolei cpenibl. [ 1o06anbHble 3KOI0THUECKUE TPOOIEMBI»

Meroanyeckue yKa3aHusl.

Cemunap npoBoauTtcs B popme "kpyrioro ctona". CTyIeHTh BMECTE ¢ IIpero/iaBaTesieM
00CYKIAI0T BOTPOCHI, KacaroIIHecss HICTOYHUKOB MTOTEHIIMATBHOW OMAacCHOCTH IS
sKoJIorHyYecKoil onacHocty (Ob) NpUPOIHBIX SKOCHUCTEM:!

1. Omnpenenenue 3arpszHenus. OCHOBHBIE 3arpsi3HUTENH Ouocdepbl, UX JEUCTBUE HA
OpraHM3M YeJIOBEKa U OKPYKAIOIIYIO Cpeny.

2. 3arpszHeHus u ux knaccupukanus. ictouHuk u hopMbl 3arpsi3sHEHUH.

3. 3BarpssHenuss atmochepsl. OCHOBHBIC TPYIIBI 3arpsA3HSIONIMX BEIISCTB, WX
HKOJIOTUYECKOE IEUCTBUE, ICTOYHUKH MOCTYIUICHHUS.

4. 3arpszHenus ruapocdepsl. 3arps3HeHNEe PEeK, 03ep.

5. Knaccuduxkarus orxom0B. MeTo bl UX epepabOTKH.

6. [IpuumHBI 1 MEXaHU3M BO3HUKHOBEHUS MapHUKOBOTO d(deKTa.

7. TlpuuuHBI 1 MEXaHU3M BOSHHUKHOBEHHS KHCIOTHBIX OCAJIKOB.

8. MHcromenne 030HOBOTO CJIOS.
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9. [IIpobmema pocta HapOOHACETICHUS.

10. IIpobGiema HEXBaTKH MPOAOBOJIBCTBHSL.

11. IIpobGnema HEXBATKH MPECHON BOJIBI.

12. TIpob6iema HaKOTIICHHS OTXO/IOB.

13. IIpobGnema yHHUTOXKEHUST OMOPa3HOOOPA3HSI.
14. TIpoGnema UCTOIIECHUS PUPOIHBIX PECYPCOB.
15. TIpoGaema aTOMHOTO OPYKHS.

16. 3arpsisHenne MupoBOro okeaHa.

17. doToxuMuyecKkuii cMor.

IIPAKTUYECKOE 3AHSITUE Ne6
«IKO03alUTHAS TEXHUKA

MeToan4yeckue yKa3aHusl.
CemuHap npoBoautcs B popme "kpyrioro crona". CTyAeHTH BMECTE C IPENoAaBaTeeM
00CYXIal0T CIEAYIONINE BOIPOCHL:
MeTo1p1 04HCTKH ra3000pa3HbIX BBIOPOCOB MPEANPHUATHI.
Meroasl OUMCTKHU BOJ OT 3arpsi3HEHUI.
MeTo/p1 1 anmapaThl 00€CIIbUIMBAHUS Ta30B.
Metoasl peKyIbTUBALMYA HAPYIICHHBIX U 3arPA3HEHHBIX MTOYB.
MeTob1 iepepaboTKU OTXO/10B IPOU3BOCTBA.
MeTto1bl nepepabOTKH OTXOA0B MOTPEOIICHUS.
HopmupoBaHue kauecTBa OKpYKarollen Cpebl.

Noook~whPE

Hpuioxenne 1
Ilpeoenvno-oonycmumvie konyenmpayuu (I/1K)
3APAZHAIOWUX 6eLeCME 8 6030yxe HaceleHHbIX mecm [3]

IJIK, mr/m®
Bemectso Maxkcumanabn | Cpenne- Kanacc

asi pa3oBasi CYTOYHAsl | OMACHOCTH
A30Ta IMOKCHUT 0,085 0,04 2
A3zota okcung 0,4 0,06 3
AMMHak 0,2 0,04 4
AtnieToH 0,35 0,35 4
bens(a)mupen (3,4-6eH3nupeH) - 0,1mkr/ 1

100 m®

benson 15 0,1 2
Bpom - 0,04 2
Bpombenzon - 0,03 2
B3Beniennrle BemnecTa” 0,5 0,15 3
I'excan 60 - 4
0,0-IumeTrin-S-(1,2-61ucKkapOITOKCUITII) 0,015 - 2
autuodocdat (kapbodoc)
0,0-Tumetmn-(1-ruapokcu-2,2,2-rpuxsopatwn) | 0,04 0,02 2
docdonar (xaopodoc)
Jludropxnopmerat (hppeoH-22) 100 10 4
Juxnopaudropmeran (hpeon-12) 100 10 4

* HemuddepennupoBanHas 1Mo COCTaBy IbUIb (29P030Jb), COAEPIKAIIAACS B BO3AyXe HaceleHHBIX MyHKTOB. ITJIK
B3BCIICHHBIX BEIIECTB HE PACIPOCTPAHAIOTCA Ha a’3pO30JIM OPraHWYeCKHMX M HEOPTaHWYCCKUX COCIMHEHHN
(MeTamoB, WX COJEH, IUIacTMacc; OWOJOTMYECKMX, JICKApCTBEHHBIX IIPEraparoB W [Ip.), MO KOTOPBIX
ycraHaBiuBatoTcsa cooTBercTByromue [1JIK.
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Jluxnopdropmeran (ppeon-21) 100 10 4
Jluxyopatan 3 1 2
JlupTHIIaMUH 0,05 0,05 4
JlurTrnoBeii abup 1 0,6 4
Kanponakram (mapsel, a3p03016) 0,06 0,06 3
Kucnora azornas o monekyine HNO3 0,4 0,15 2
Kucnora cepras mo popmyne HSO4 0,3 0,1 2
Kucnora ykcycHas 0,2 0,06 3
MpbI1IbsIK, HEOPTaHUYECKHE COeAMHEHNS (B - 0,003 2
MepEeCcUYeTe Ha MBIIIBSIK)

Hadranmun 0,003 0,003 4
Huxkens pactBopumbie conu (B mepecyere Ha 0,002 0,002 1
HUKEJIb)

Hutpobenson 0,008 0,008 2
O30H 0,16 0,03 1
[Mennummng 0,05 0,0025 3
Caxa 0,15 0,05 3
CBUHEIl ¥ €T0 COCTMHCHHS, KPOME - 0,0003 1
TETPAITUIICBUHIIA (B TIEpeCcUYEeTe HA CBUHEI)

CepoBoaopos 0,008 - 2
Cepoyraepon 0,03 0,005 2
Cepbl TUOKCH]T 0,5 0,05 3
CHHTETHYECKHE MOFOIITUE CPE/ICTBA TUIIA 0,04 0,01 2
"Kpucrann" Ha ocHOBe ankuicyiabdara HaTpus

(mo ankwicynbdary HaTpus)

Ckunuyap 2 1 4
CnupTt METUIIOBBIN 1 0,5 3
CnupT 3TUIOBBII 5 S 4
Tonyon 0,6 0,6 3
Yriepona okcHI 5 3 4
Yrinepos 4eThIpeXxXJI0pUCThII 4 0,7 2
denon 0,01 0,003 2
dopmaltbIeru 0,035 0,003 2
dTopucThie coeAMHEeHU (B iepecyere Ha GTop):

ra3o00paszHbie coequHEeHHS ((PTOPHUCTHIHA 0,02 0,005 2
BOJOPO/I, TeTPaPpTOPUI KpEMHUS);

XOpOIIIO PACTBOPUMBIC HEOPTAHHUECKUE 0,03 0,01 2
¢bTopunsl (pTopua HaTpUs, rekcadpTOPCUITHKAT

HaTpHUsl)

IUI0XO pacTBOpUMBIe Heopranuueckue gropuast | 0,2 0,03 2
(¢pTopua anroMuHuUs, PTOPUI KaJIbIUS,

rekcaTopantoMMHAT HATPHs)

Dypdyporn 0,05 0,05 3
Xi10p 0,1 0,03 2
IMuknorekcan 1,4 1,4 4
OTUI XJIOPUCTHIN --- 0,2 4
OTHUIalerar 0,1 0,1 4
OTHIOEH30T 0,02 0,02 3
DTuieH 3 3 3

DddexkTom cymmManuu 00J1a1aoT:
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— aMM#aK ¥ GOpMallbJIETH]I;

— aMMHaK ¥ CepOBOJIOPO/I;

— aMMHak, CepoBOJIOPO] M POPMaJIbICTH]I;

— aneroH u ¢GeHor;

— a’po30JIM OKcHJa BaHaaus (5) ¥ JUOKCHUJL CEPHI;

— 0OeH3o1 u aneToeHoH;

—  030H, IMOKCHUJ a30Ta U (POPMaJIbICTH]I;

— cepoBOIOPOI M (popManbIeTu;

— JTMOKCHJI cephl U (DeHOIT;

— JIMOKCHJ] Cepbl U OKCHUJ YTIepoaa, (heHOI U MbLJIh KOHBEPTOPHOTO MPOU3BOJICTBA;
— JIMOKCHJ] Cepbl U TPHOKCHU]] CEPbI, aAMMHUAK U OKCHJIBI a30Ta;

— JIMOKCHJ] Cepbl U (PTOPOBOIOPOS;

— CWJIbHBIC MUHEpAIbHBIC KUCIOTHI (CEpHAsi, COJISIHASL M a30THAsI);
— yriaepojia OKCHJ M MbLIb IIEMEHTHOTO MPOU3BOICTBA,;

— YKCYyCHAasi KUCIIOTa ¥ YKCYCHBIW aHTUAPUI;

— (denon u anieToeHOH;

—  dypdyposi, METHUIIOBBII U STUIIOBBIN CITHUPTHI;

— I[MKIOTeKCaH U OCH30I;

— JTHWJIEH, IPONHJICH, OyTHUJICH U aMHUJICH.

IIpuioxenne 2
Ilpeoenvno-oonycmumole KOHYeHmMpayuu
HeKOmopwIX 6peOHbIX éeuiecms (6 M2/OM°) 6 600e 600nbLX 00bekmoe [3, 5]

Boanbie 00LeKTHI
X0351/iCTBEHHO-TTUTHEBOT0 Bommnte queKTM
PbI00X03511ICTBEHHOT 0

HaumenoBanue M KyJILTYPHO-0bITOBOTO HA3HAYEeHUsI

HA3HAYEeHUsl
HHrpeuena Kaace Kuaace

JITIB* MNAK onacu | JIIIB AK onacH

oCcTH OCTH
Awmmmaxk (o azoty) | Camn. 2,0 3 Tokc. 0,05 4
AtnieToH Can. 2,2 3 Toxkc. 0,05 3
Benson CaH-TOKC. 0,5 2 Toxkc. 0,5 4
Bpom CaH-TOKC. 0,2 2 — — —
Huxnopaudenuntpu | CaH-TOKC. 0,1 2 Toxkc. Otcyters | 1
xyiopatad (JJT) ue
(0,00001)
Juxmopdenon Opr. 0,002 4 Tokc. 0,0001 1
Kenezo Opr. 0,3 3 Toxkc 0,1 4
Kobanst CaH.-TOKC. 0,1 2 Toxkc. 0,01 3
Kepocun Opr. 0,01 4 — — —
TEXHUYECKHI
Kapbomorn CaH.-TOKC. 1 4 Opr. 1 4
MEBIIIBSIK Can.-Tokc. 0,05 2 Toxkc. 0,05 3
Menb Opr. 1,0 3 Toxkc. 0,001 3
MertaHoxn Can.-Tokc. 3,0 2 Can.- 0,1 4
TOKC.

Hutpats! (1o a3oty) | Can. 45,0 3 Can.- 40

* JITIB — nuMUTHPYIOIINI TIOKa3aTel b BPETHOCTH, OTPAKAFOIINA IPHOPUTETHOCTH TPEOOBAHMIA K KAUECTBY BOJIBI.
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TOKC.

Hadramun Can.-ToKC. 0,01 4 Toxkc. 0,004 3
Hedts Opr. 0,1 4 Pri6xo03. | 0,05 3
MHOT'OCEpHHUCTAs
Hedts mpounas Opr. 0,3 4 Pri6xo03. | 0,05 3
Huxkens Can.-ToKcC. 0,1 3 Toxkc. 0,01 3
[Mupunun CaH.-TOKC. 0,2 2 Toxkc. 0,01 3
[Tponunossiii cnupt | Opr. 0,25 4 — — —
PryTh Camn. 0,0005 1 Toxkc. Otcyrcte | 1

ue

(0,00001)
CauHell Camn. 0,03 2 Toxkc. 0,006 2
denon Opr. 0,001 4 Pr10x03. | 0,001 3
dopmaibieru Camn. 0,05 2 Can.- 0,01 3

TOKC.
®rop (F) CaH.-TOKC. 15 2 Toxkc. 0,05 3
XJ10p aKTUBHBIN Can. OtcyrctB | 3 Toxkc. Otcyrct | 1
ue ue

(0,00001)
Xnopodopm CaH.-TOKC. 0,06 2 — — —
Xpowm (Cr3*) Opr. 0,5 3 Toxc. 0,07 3
Huaauas: Can.-Tokc. 0,1 2 Toxkc. 0,05 3
[uuk Camn. 1,0 2 3 Toxkc. 0,01 3

"Omcymcmesue” — HENOMYCTUM COPOC JAHHOTO COSMHEHHS B BOJHBIE OOBEKTHI.

"Po10x03." — pp100X035IIICTBEHHBII — U3MEHEHUE TOBAPHBIX KAUE€CTB IPOMBICIOBBIX BOJIHBIX
OpPraHU3MOB: MOSBJIEHUE HETIPUATHBIX M IOCTOPOHHUX IPUBKYCOB U 3aI1axoB.

"Tokc." — TOKCUKOJIOTUYECKHUI — IPSIMOE TOKCHUECKOE BO3/1€MCTBUE BELIECTB HA OPraHU3MbI
(BOJIHBIE OPTaHU3MBI).

"Can." — caHUTapHBIN — HApYIIEHHUE YKOJIOTUYECKUX YCIOBUN: U3BMEHEHUE TPOPHOCTH
BOJIOEMOB, THIPOXMMHUYECKHX ITOKa3aTesel: KUCIopo, a3oT, hocdop, pH; HapymeHue
camoounieHus Boapl: BI1Ks, uncnenHocts canpopuTHON MUKPOQIIOPHI.

"Can.-mokc." — CAHUTapHO-TOKCUKOJIOTUYECKUI — IEMCTBHUE BELLIECTBA HA BOJHBIE OPraHU3MBI U
CaHUTapHBIE [T0KA3aTEIN BOJOEMA.

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

Knaccvr onacnocmu:

1 — ype3BBIyaitHO OMACHBI,

2 — BBICOKO OTACHBIIA,

3 — OIaCHBIH,

4 — yMepeHHO ONaCHBIH.

IIpuioxenne 3
TI/TK nexomopuix xumuueckux ewiecme 6 nouee, m/ke [3]

Benuuuna [1/IK ¢ yuerom

BemectBo (oma Jrst 0B MO [Ipumeuanue
KYJbTYpbI, YyBCTBUTEIIbHbBIC
K MECTUIIHIaM

ATpaszun 0,01

Aneranbaerua 10,0

bens(a)mupen 0,02

Bensun 01
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Benuuuna [1/IK ¢ yuerom
BemectBo (boHa Ans 04 1102 [Ipumeuanue
KYJIBTYPBI, YyBCTBUTEIILHBIC
K IIECTHLHIaM
Benzon 0,3
Beranoxn 0,25
Banekcon 1,0
Bananuii 150 OO6miecannTapHBIN
Banaauii + mapranerg 100+1000
W3onponunbenson 0,5
KobGansT 5 OO6recannTapHbIN
KomruiekcHbIe TpaHyTUPOBaHHBIC
ynoopenus (KI'Y) cocraBa 120
N:P:K=64.0:15
KomrmuiekcHblie )xukue ynoopeHus 80
(KKY) cocraBa N:P:K=10:34:0
Jlunypon 1
Menb 3 OO01ecaHUTapHBIN
MEIbsAK 2 TpaHCIOKAITMOHHBIN
HutpaTsr 130
OTtxonbl hnorarmu yris (ODPY) 3000
PryTh 2,1 OO61iecaHuTapHBIN
CsuHen 6 OO61ecaHUTapHBIN
CBuHel + pTyTh 20,0+1,0
Dopmanbaeruy 7
Xopup Kaus 560
[TonuxnopOudennsl (CcyMMapHO) 0,06 OO61ecaHUTapHBIN
IMecTHUABI:
- FeKCaxJIOpaH 0,1
- AT u ero meTaboIUTHI 0.1 JampemeHo B ¢/x
(cymmapHOE KOJIMYECTBO)
- xtopooc 0,5
- kapbodoc 0,5
- TONUXJIOpKaMQeH 0,5
- IOJIUXJIOPITMHEH 0,5
- IPOMETPHH 0,5
- XJI0pamI 0,05

3. MeToanyeckne peKOMEHAAIUH 10 BHINOJHEHUI0 KOHTPOJIBbHOH padoThl

KontponbsHas paboTa cocTout u3 10 BOmpocoB, KOTOPbIe BEIOMPAIOTCS COTIIACHO HOMEPY

BapHaHTa 10 IByM MOCIEIHUM HU(ppaM 3a4ETHON KHUKKH.

CnHcok BONpoCcOB ¥ BapMaHTOB IIpHUBeZeH Ha c. 39 [1].

OTBeTHI Ha BOITPOCHI BBIITOJTHAKOTCA B MIMCBMEHHOM BUJIC U CAAKOTCA IMPEIIOaAaBaTCIIro.

Cnucok JIuTepaTypbl:

1. prTJ'IOBa E. 1. Dxonorus. Metoauyeckue YKa3aHud U KOHTPOJIbHBIC 3aaHUA U1 CTYACHTOB

TEXHUYECKUX HaAIPaBJICHUI/CIIEIMaTIbHOCTEH 3a09HON (hOPMBI 00yUeHUS [ DIEKTPOHHBII

pecypc] . — Mypmanck : Uzn-so MI'TY, 2018. — 55 c.




4. I'pynnoBble M HHAUBUAYAJIbHbIE KOHCYJIbTALMHU

CJ0BO  «KOHCYJbTALUsD) JIATUHCKOTO TIPOMCXOXJICHHS, O3HA4YaeT «COBCIIAHHEY,
«oOcy)IeHue».

KoHcynbranuu mpoBOIUTCS B CIEAYIONINX CIIydasx:

- KOTZia HEOOXOAMMO MOJPOOHO PacCMOTPETh MPAKTUYECKHE BOMPOCHI, KOTOPHIC OBLIH
HEJI0CTaTOYHO OCBEIICHBI MJIM COBCEM HE OCBEICHBI B IPOIIECCE JICKITUH;

- C 1T OKa3aHWsl KOHCYJIbTATUBHOW IMOMOIIHM IPH IOATOTOBKE K IMPOMEKYTOYHOM
aTTECTAIlUU, YYaCTHIO B KOH(EPEHIUH U JIp.);

- ecnu oOydaromemycsi TpeOyeTcsi MOMOIIb B PEIICHHH CIOPHBIX WIH MPOOIEMHBIX
BOIIPOCOB BO3HUKAIOIIUX MPU OCBOCHUU JUCIUILTHHBI.

Wns Ha KOHCYNBTAIMIO, HEOOXOAMMO XOPOILIO MPOJAYMAaTh BOIPOCHI, KOTOPhIE TPEOYIOT
pa3bsicHeHUs. B yacTHOCTH, eciM 3aTpyJHEHUE BO3HUKIO TPU HU3YYCHHH TEOPETUYCCKOTO
Marepualia, TO KOHKPETHO YKa)XHTE, YTO BaM HEIOHSATHO, Ha KaKOW M3 MyHKTOB OOOOIICHHBIX
TUIAHOB BBl HE CMOTJI CAMOCTOSITEIIbHO OTBETHTb.

Ecnu ke 3arpylHEHHE CBA3aHO C pEIICHHEM 3aJadd Wi O(GOpMIICHHUEM OTdYeTa O
nabopaTopHOil paboTe, TO HA30BUTE ATAll PEUICHHUs, Yepe3 KOTOPBI HE MOIJIU IepeliarHyTh,
WK TpeOOBaHKEe, KOTOPOE HE MOYKETE BBIIIOIHHUTD.

5. MeToauuyecKkue PECKOMEHIAUHA 110 OPraHnu3alumn CaMOCTOAITEIbHOM paﬁoTbI

YcnemHoe  OCBOGHHME  KOMIIETEHIMH, (QOPMHUPYEMBIX  Y4eOHOH  JHUCIUILIUHOMH,
IperonaraeT ONTUMaIbHOE UCIIOJIb30BaHNE BPEMEHU /ISl CAMOCTOSITEIbHON paboThI.

CamocrosiTenbHast paboTa 00ydarolerocs - AeATelbHOCTh, KOTOPYIO OH BBIIIOJIHAET O€3
HEMOCPEACTBEHHOI0 y4YacTHUs HpPEenoJaBaTelis, HO M0 €ro 3a/aHulo, MoJ €ro pyKoBOJCTBOM M
HabOmronennem. O0yyvaronuiicst, 001aaromuii HaBBIKaMU CAaMOCTOSITEIILHON paOOThI, aKTHBHEE U
riy0xe ycBauBaeT ydeOHBIM MaTepuall, OKa3bIBaeTCs JIydlle MMOATOTOBIEHHBIM K TBOPUECKOMY
TPYAY, K CaMOOOPa30BAHUIO U MTPOJOJIKEHHUIO O0yUEHHUSI.

CamocrosrenbHas paboTa MOXKET ObITh ayTMTOPHOM U BHEayAUTOPHOMU. ['paHu1IbI MeX Iy
TUMH BUJIaMU paOOT OTHOCUTEINIbHBI, a CAMU BUIbI CAMOCTOSTEIbHON paboThl IEPECEKAIOTCS.

AyIuTopHas caMocTosTenbHas paboTa OCYLIECTBISETCS BO BpEMsI IPOBEIEHUS yUEOHBIX
3aHATHUH 110 TMCHUIUIMHE (MOAYJII0) IO 3aJjaHMIo Ipenoaasarenis. Bkiatovaer B cedst:

- BBITMIOJIHEHUE CAMOCTOATENbHBIX Pa0OT, ydacTHe B TECTUPOBAHUH;

- BBIIIOJIHEHUE KOHTPOJIBHBIX, MPAKTUYECKUX U J1a00paTOPHBIX padoT;

- pelleHue 3a7a4 U YHOpaXHEHUH, cocTaBieHHe IpaduyecKux H300pakeHUil (cxem,
auarpamm, TabJuil U T.11.);

- paboTy cO CrIpaBOYHOI, METOIUYECKOM, CTICIIUANTBHOMN JIUTEPATYpOil;

- ohopMJIEHHE OTYETA O BHIIIOJHEHHBIX padboTax;

- MOJITOTOBKA K TUCKYCCHH, BBITIOJIHEHHS 3aJaHU B 1€JI0BOM UTpe U T.JI.

BueaynurtopHas camocrosTenpHas pabora (B O6ubinuoreke, B naboparopun MAY, B
JIOMAIIIHUX YCJIOBUSX, B CIEIHABHBIX MOMEIIEHHUIX JUIl CaMOCTOSITENbHON paboTel B MAY u
T.JA.) SIBISIETCS TeKyllel o0s3arenbHON paboTOi Haja yueOHBIM MaTepHuaaoM (B COOTBETCTBUU C
paboueil mporpammoii), KOTOpas HE€ TpEANoJiaraeT HEMNOCPEICTBEHHOIO M HEMpPEpHIBHOTO
PYKOBOJICTBA CO CTOPOHBI ITPernojaBaTels.

BaeaynuTopHas camocTosiTeNbHas paboTa 1Mo JUCHUIUTMHE MOXKET BKIIIOYaTh B ceO0sl:

- TONrOTOBKY K AayAWTOPHBIM 3aHATHSIM (JIEKIUSM, TPAKTHYECKHM 3aHSATHSM,
71abopaTOpHBIM paboTaM M Jp.) U BHINOJIHEHHE HEOOXOAUMBIX JIOMAILITHUX 3a/IaHU;

- paboTy Haa OTACTHHBIMH TEMaMH JHCHUIUIMHBI (MOIYNsI), BBIHECEHHBIMH Ha
CaMOCTOSITENIbHOE U3yUeHHE B COOTBETCTBUU € paboyell mporpamMmoii;

- mpopabOTKy MaTepuaia U3 MEepeyHs OCHOBHOM M JOIOJIHUTEIbHOM JUTEpaTyphl IO
JUCLUTUIMHE, 110 KOHCTIEKTaM JICKIIH;

- HamnucaHue pedepaToB, JOKIAA0OB, 3CCE, OTUETOB, NOJArOTOBKA MYJIbTUMEIAUNHHBIX
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Mpe3eHTAalNi, COCTAaBICHHE IJI0Ccapus U Jp.;

- JpyTHE BUIBI CAMOCTOSTEIHHON PaOOTEHI.

CopepxaHue caMOCTOSITENIbHOM  paboThl  ompexaensieTcss  pabodeil  mporpamMmMoit
JTUCIUTUIMHBL. 3aJaHus JJI1 CaMOCTOSTEIbHOM padOThl UMEIOT YETKHE KallCHIAPHBIC CPOKH
BBITIOJTHEHHUS.

Brimonnenue m000ro BUAA CaMOCTOSATENBHOW pPaOOTHI IMPENNOJaracT MPOXOXKICHUE
00y4aroIUMCs CIIETYIOIIHUX 3TAIOB!

1. Onpenenenue 1eTu CaMOCTOSITEIBHON pabOTHI.

2. Konkperuzamnus mo3HaBaTeIbHOM (MPOOJIEMHON MIUIIPAKTHYECKOMN ) 3a1a4H.

3. CamMOOIIeHKa TOTOBHOCTH K CaMOCTOSITENIbHOM paboTerno penieHuio MOCTaBICHHOW UITH
BbIOpaHHOM 3a/1auH.

4. Be10op afekBaTHOTO crioco0a ACHCTBHIA, BEAYIIET0 KPEIICHUIO 3a7a9u (BBIOOp myTei
U CPEJICTB JIJIS €€ PEILCHNUs).

5. [InanupoBaHue (CaMOCTOSITENIBHO WIM C ITOMOLIBIONIPENONABATEINS) CAMOCTOSTEILHOM
paboThI O PEIICHUIO 3a/IaUH.

6. Peanmu3anust mporpaMmbl BBITTOJTHEHHS CAMOCTOSITENIbHONW PaOOTHI.

7. CaMOKOHTPOJIb BBIMIOJHEHUSI CAMOCTOSITENILHOM pPAaOOTHI, OLIEHMBAHHE MOTYYEHHBIX
pe3yJbTaToB.

8. Pednexcus coOCTBeHHON y4eOHOM AEeITEIbHOCTH.

Pabora ¢ Hay4YHO# ¥ Y4eOHOI JIUTEePaTypOi

PaGora ¢ y4yeOHONW W HaydyHOW JIMTEpaTypOW SBISETCS TJaBHOM  (opmoii
CaMOCTOSTENIbHOW paboThl U HEOOXOIUMA MPU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX
3aHATHUSX, K KOHTPOJIBHBIM pab0TaM, TECTUPOBAHUIO, 3aUETYy.

B npornecce paboThl ¢ yueOHOM 1 HAyYHOH JIUTEPaTypOil CTYI€HT MOXKET:

-JieaTh 3alKMcy M0 X0y YTEHMs B BUJIE MPOCTOr0 WM Pa3BEpPHYTOro IjiaHa (Co3aaBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJISATh T€3UCHI (LIUTUPOBAHKE HaMOOJee BaXKHBIX MECT CTaTbU WJIM MOHOTrpaduu,
KOPOTKOE U3JI0)KEHNE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAIUM (KpaTKoe 0000I11eHHe OCHOBHBIX BOIIPOCOB pabOThl);

- CO3/1aBaTh KOHCHEKTHI (Pa3BepHYThIE TE3UCHI, KOTOPHIE).

Br10paB HY)KHBII HICTOUYHUK, ClIeAyeT HATH MHTEPECYIOLINI pa3/ien Mo OrJaBIeHHIO WK
a1(paBUTHOMYYKa3aTeso, a TakkKe OJHOMMEHHBIH pasfesl KOHCIEKTa JIEKUUH WM y4yeOHOro
nocobus. B ciydyae BO3HUKIIMX 3aTPyJAHEHHH B MOHMMAaHMM Yy4eOHOrO MarepHualia Cienyer
0o0paTuUThCsl K JPYTMM MCTOYHHMKAM, TJe HM3JI0KEHHE MOXKET oOKa3aTbcsi OoJiee JOCTYIHBIM.
HeobOxonuMo oTmeTHTh, 4TO paboTa C JUTEpaTypoll HE TOJBKO IOJE€3Ha Kak CPeACTBO Oolee
[JyOOKOro HM3ydeHHUs JI0O0OW JMCHUIUIMHBI, HO M SIBISETCS HEOThEMJIEMOH 4YacThIO
npohecCuOHANBHON JeSTENbHOCTH Oy IyIEro BhITYCKHUKA.

Pemmenne cuTyannMoHHbLIX 32124 (Kelc-3a1aHNii)

Keiic-3amanue(anrn. case- ciydail, cuTyalusi) - 3aJaHHe, CBSI3aHHOE C KOHKPETHBIM
MOCJICIOBATEILHOCTRIO JICUCTBUH W HANpPaBJICHHOEC Ha pPa300p, OCMBICICHHE U pelIeHUe
peanbHO# MpodecCHOHATBHO-OPUEHTHPOBAHHON CUTYAIIUH.

Pemenue cutyanmoHHBIX 33724 HAMPaBJICHO HA (OPMHUPOBAHHE YMEHHUS aHAIM3UPOBATh
B KOPOTKHE CPOKH OOJBIIONH 00BEeM HEyMopsiio4eHHOW HH(OpMAluM, MPUHSATHS PEIICHUN B
YCJIOBHSIX  HEIOCTAaTOYHOM uH(poOpMaIMu, TOTOBHOCTH WCIIOIh30BaTh COOCTBEHHBIC
WHAMBUIyallbHbIE KPeaTUBHBIE CIIOCOOHOCTH IS PEIISHUS UCCIIE0BATEIbCKUX 3a1a4.

Pexomenpamiu mo pabote ¢ KecoM:

- CHavaja HeoOXOJUMO MPOYUTATh BCIO MMEIOIIYIOCS WH(OPMAIIHIO, YTOOBI COCTaBUTH
LEJTOCTHOE MPEJCTABICHUE O CUTYallMH; HE CIEAYET Cpa3y €€ aHAM3UPOBATh, KEJIATEIbHO JINIIb
BBIJICJIUTE B HEH TaHHBIE, ITOKA3aBIINECS Ba)KHBIMH;

- TpeOyeTcs OXapaKTepu30BaTh CUTYaIlMIO, OMPEICIUTh €€ CYIIHOCTh M OTMETHUTh
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BTOPOCTETICHHBIC AJIEMEHTHI, a TaKkkKe cHopMyIHpOBaTH OCHOBHYIO MPOOJIEMy U MPOOIEMBI, €it
INOAYHMHCHHBIC,

- BaXHO OICHHUTh BCEe (DAaKThHI, Kacaroluecss OCHOBHOHM MpoOiieMbl (HE Bce (HaKTHI,
H3JIOKCHHBIC B CUTyallud, MOTI'YT 6BITL IpsAMO CBSA3AaHBbI C Heﬁ), N TIOIBITATECA YCTAHOBUTH
B3aMMOCBSI3b MEX/Ty IIPUBEIICHHBIMH TAHHBIMH,

- cienyer copMyIUpOBaTh KPUTEPUH ISl TPOBEPKU MPABUIBLHOCTH TMPEATIOKEHHOTO
pEIICHHSI, TIONBITAThCS HAWNTH allbTePHATHBHBIC CIIOCOOBI PEIICHUS, €CIIH TaKUE CYIIECTBYIOT, U
OTIpeNIeNIUTh BapUaHT, HanOoJiee yI0BIECTBOPSIONINIA BEIOPAHHOMY KPUTEPUIO.

TemaTnka caMoOCTOATEILHOI PadoThI
Moayas Ne 1. O0masi 3K0JI0rusl ¥ 1J100a/1bHbIE IKOJOTHYecKue MP00JieMbl COBPEMEHHOCTH
1.1 Yuenue o ouocegepe

[Tonsitue 6uocdepsl. CocraB u cBoiicTBa 6uochepsl. YcroitunBocts Ouochepsl. OyHKIHH
U CBOICTBA UBOTO BellecTBa. buoreoxnmuyeckue nukisl. Hoocdepa.

[Tonsitme O6uocdeps! nmosBuinock B Owonoruu B XVIII Beke, HO BrepBbie B OJIM3KOM K
COBPEMEHHOMY CMBICITY MOHATHE «Onocdepa» BBEN aBCTPHUICKUI reoor Dayaps 310CC B KHUTE
«[Ipoucxoxaenne Amnbm» (1873 1.), KOTOpBIA ompeaenwyn ee Kak 0co0yro, o0pa3zyemyro
opranu3MamMu 00004Ky 3emiau. B Hacrosimiee BpeMsi BCe JKUBbIE OpPraHU3Mbl HA3bIBAIOT
«OmoTay, «OHOC», <OKUBOE BEIIECTBO», a IMOHATHE «OHOC(epa» TPAKTyeTcs TakK, KakK ero
ToNKOBaN akaaemMuk Brnagumup MBanoBuu Bepnanckuit (1863-1945 rr.): ocobas, oxBaueHHas
XKHU3HBIO, 00onouKka 3emin. B ¢usnko-xummaeckom cocraBe Ouochepst BepHanckuii BbIiemsi
CIEeyIOIINe KOMIOHEHTHI:

- JKMBOE BEILLIECTBO - COBOKYITHOCTb BCEX JKUBBIX OPraHU3MOB;

- KOCHOE BEIECTBO - HEKMBbIE Tella WM sIBIEHHUS (ra3sl atMocdepsl, TOpHbIE MOPOIbI
MarmMaTu4yeckoro, HeOPraHM4YEeCKOro MPOUCXOKAECHUS U T.11.);

- OHMOKOCHOE BEILECTBO - PAa3HOPOJHBIE MPHUPOJHBIE Tela (IOYBbI, MOBEPXHOCTHBIE BOJBI U
T.1L.);

- OMOreHHOE BEIIECTBO - MPOIYKThI KU3HEAEATEIbHOCTH JKUBBIX OPraHU3MOB (TYMYC IOYBBI,
KaMEHHBIHN yrousb, Top(, HEPTh, CIAHIBI U T.1I1.);

Bepnazckuii B cBoem Tpyzae «buochepa» BrepBbie J0Ka3al MEPBOCTENEHHYIO POJIb HKHUBBIX
OpraHu3MoB B ()OpMHUPOBAHMM OKpYKaromied cpeibl. JKU3Hb -3TO CBA3YIOLIEE 3BEHO MEXIY
Kocmocom wu  3emied, KOTOpO€ HCHOJB3ysd DHEPrUIO, MPUXOIAIIYI0 M3 KOCMOCA,
TpaHCPOPMHUPYET KOCHOE BEILIECTBO, CO3/1a€T HOBbIE (POPMbI MaTepUaIbHOTO MUpa. Tak, JKHUBbIE
OpPraHu3Mbl CO3/1aIM TOYBY, HAIMOJHWIM aTrMocepy KHCIOpOJIOM, OCTaBWIM TIOcie cels
KUJIOMETPOBBIE TOJIIM OCAJOYHBIX MOPOJ U TOIUIMBHBIE OOrarcTBa HeAp, MHOIOKPATHO IPOITy-
CTHIIM uepe3 cedst Becb 00beM MupoBoro okeaHa. BepHajackuii He 3aHuMMancs mpobiaemoit
BO3HUKHOBEHHS U3HU, OH MMOHMMAJI €€ KaK €CTEeCTBEHHBIN ATall caMOOPTraHM3allud MaTepUH B
110001 yacT KocMoca, IPUBOAALINM K BOSHUKHOBEHUIO BCE HOBBIX (POPM €€ CyIIeCTBOBAHUS.

VYuenne BepHaackoro HamenuBaio Ha W3YYEHHUE KUBBIX, KOCHBIX U OMOKOCHBIX TEJ B MX
HEPA3PbIBHOM E€IMHCTBE, YTO ChIIPAJIO 3HAYUTEIIBHYIO POJIb B IIOJTOTOBKE ECTECTBOUCIIBITATENEH
K LI€JIOCTHOMY BOCTIPUSITUIO TPUPOIHBIX CUCTEM.

Crpykrypa Oumochepsl mnpeacTaBiseT coO0OW COBOKYIHOCTb ra3000pa3HOi, BOJHOW U
TBEpAON 000JI0OUEK IMJIaHEeThl M JKUBOrO BEIIECTBAa, WX Hacenstoniero. Macca Ouocdepbl
cocrapnsier mpubmmsutenbHo 0,05% wMaccer 3eminm, a ee odbem - 0,4% oObema IMIIaHETHI.
['panunel  Ouocdepsl  ompenensieT  pacnpoCTpaHEHHWE B HEHW  KUBBIX  OPraHM3MOB:
TOPU30HTAJIBHBIX I'PAHUL] B HEM HE CYLIECTBYET, a 110 BEPTUKAJIN BEPXHSA I'PaHUIlA PACIIOJI0KEHA
Ha BBICOTE 030HOBOIO CJIOSI 3€MJIM, a HUKHSS - B Mpejenax JIUTOC(EpHI JIEKUT B CPEAHEM Ha
riyouHe 3 kM OoT moBepxHocTH cymr U 0,5 kM Huxke aHa okeana. O Gosee TIIyOOKOM MPOHUK-
HOBEHHH >KU3HU B TOJIIH JUTOCHEPHI CBEICHHI HET.
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JKuBoe BeliecTBO HaXOAUTCS B MOCTOSIHHOM 3HEPreTHUECKOM OOMEHE C BHEIIIHUM MHUPOM.
OHO sBNSETCSA OCHOBHBIM OPTaHU3YIOIIMM 3JIEMEHTOM B MOJJICPKAHUU KPYrOBOPOTa BELIECTB,
o0ecrieyeHUH JMHAMUYECKOTrO0 paBHOBECHS JKojloruyeckux cucreM. IIponecc co3nanus
OpPraHMYecKOro BellecTBa B Ouochepe MPOUCXOAUT OJHOBPEMEHHO C MPOTHBOIOJIOXKHBIMHU
nporeccaMu MOTPeOJIEHUsT U Pa3JIoKEHHsI ero reTeporpoHbIMU OpraHW3MaMU Ha HMCXOJHbIE
MHUHEpaJIbHbIe COCAMHEHUsS (BOAA, YIVIEKHCIBIA Ta3 W Ap.). Tak OCyHIeCTBISETCS KPYyroBOPOT
OpPraHMYecKOro BellecTBa B Ouocepe NHpU ydyacTMM BCEX HACENAIOIUMX €€ OpraHu3MOB,
NOJYYHMBIIUI Ha3BaHHE MAJIOT0, HJIM OMOJIOTHYECKOTO, (OMOTHYECKOr0) KPyroBOpPOTa BEIECTB B
OTJIMYHUE OT BBI3bIBAEMOI0 COJIHEYHOM 3HEprueil 60JIbIIOro, WK reoJIorn4eckoro, KpyroBopora,
HanOosee SPKO MPOSBISIONIETOCS B KPYTOBOPOTE BOJABI M HUPKYIAIUUA atmochepsl. bombmioit
KPYrOBOPOT IPOUCXOAUT HA MPOTSDKEHUM BCEro TE0JIOTMYECKOr0 pa3BUTUS 3eMild U
IPOSIBIIIETCS. B NIEPEHOCE BO3AYIIHBIX Macc, MPOJYKTOB BBIBETPUBAHHS, BOJIBI, PACTBOPEHHBIX
MHUHEPAJIbHBIX COCIMHEHNH, 3arPA3HAIONINX BELECTB, B TOM YUCIIE PaAHOAKTUBHBIX.

Buocdepa siBasieTcss upe3BbIYAHO CIIOKHOM 9KOCUCTEMOM, paboTaroeil B CTallMOHAPHOM
pEe)KMME Ha OCHOBE TOHKOM PEryJisilud BCEX COCTaBISIOIIMX ee dacTeil u mporeccoB. Kak
CBUJIETEJILCTBYIOT JaHHbIE UCCIIEJOBaHMM, 110 KpaliHel Mepe nociennue 600 MiIH. JIeT XapakTep
OCHOBHBIX KPYrOBOPOTOB Ha 3emile CYLIECTBEHHO HE MEHSJICSA, W3MEHSUIMCh JIMIIb CKOPOCTH
reoXuMHu4eckux mpoieccoB. CraOmibHOE cocTosHUE Oumochepsl OOYCIOBIECHO B TMEPBYIO
ouepeb JEATENbHOCTBIO JKMBOIO BEIIECTBA, OOECHEUMBAIOLICH OIpPEICIIEHHYI0 CKOPOCTh
TpaHchopMaIMK COTHEYHON YHEPTUU U OMOTEHHOW MUTPALIU aTOMOB.

BMmecte ¢ Tem BMeIIaTeNbCTBO YEJIOBEKAa B IPHUPOJHBIE KPYTrOBOPOTHI IMPHUBOIUT K
CEpbE3HBIM U3MEHEHUSIM B cOCTOSIHUM Onocdepnl. Bo3spamascey k yuenuto B.W. Bepnasnckoro,
HE00X0/IMMO OTMETUTh, YTO OH OLICHWJI IOSIBJIEHUE YeJIOBeKa Ha 3emile, Kak OIPOMHBIN IIar B
OBOJIIOIMH IUIAHETHL. YUEHBIH CUUTAN, YTO C BO3HMKHOBEHHEM 4YeJIOBEKA W PAa3BUTHEM €Tro
IPOM3BOJICTBEHHON JEATEIBHOCTH 4YEJIOBEYECTBO CTAHOBUTCS OCHOBHBIM TI'€OJIOTHYECKUM
dakTOpOM BCEX NPOUCXOMANIMX B Ouocdepe MIaHeTsl W3MEHEHHH, NMPUOOPETAIONMX TJI0-
OanbHBINA XapakTep («YeaoBedecTBO, B3STOE B LEJIOM, CTAHOBUTCS MOIHOW T€0JIOrHMYecKoi
cuioiy). JlanpHeilllee HEKOHTPOJIMPYEMOE pAa3BUTHE JAEATEIbHOCTH JIOJEH Taut B cebe
OOJIBIIYI0 OMAcHOCTh W MoToMy, cuuTan B.M. Bepnaackuii, Ouocdepa omKHA MOCTENEHHO
npeBpamnathes B Hoocdepy, win chepy pasyma (0T rpedeckux NOOS - pa3ym, sphaira - map).

[Tonstue «HOOC(hepa» oTpakaer Oyayliee COCTOSHHE pPalMOHAJIbHO OpPraHM30BaHHOM
IPUPO/IbI, HOBBIM 3Tal pa3BUTUS OMOCPepbl, AMOXY Hoochephl, KOTa JanbHeHIas dBOITIOIHUSL
IUTaHeTbl OyAeT HampaBisATbCS Pa3yMOM B ILEsAX oOecredeHus HeoOXOAMMOH TapMOHMM B
COCYIIECTBOBAaHUH MTPHPOJIHI M OOIIECTBA.

CamocrosTenbHas paboTa KypcaHTa COCTOUT B MTOJITOTOBKE K KOHTPOJIbHOU paboTe U
BKJTIOYAET MPOPabOTKy BOIPOCOB, YKa3aHHBIE HIKE.

Bonpocul ona camonposepku
Jaiite onpeneneHue MOHATUAM «Ouochepar u «Hoochepar.
Korma u kem 0b1710 BBeZIeHO MOHATHE «Orochepar?
JaiiTe XapakTepucTUKy Onocgepsbl.
Onummre rpaHuisl 6nocheps.
[Tepeuncnure NsATh OCHOBHBIX CBOMCTB OMOCHEPHI.
. JaiiTe onpenenenne NOHITHIO «OMOT€OXUMUYECKUM LIUKID».
7 N300pa3ute 6MOreoXUuMHUYECKUI LUK a30Ta, JaiiTe He0OX0IMMbIE TTOSCHEHHUSI.
8. U3zobpaszute OmoreoxuMudeckuii Uk Gpochopa, maite HeOOXOAUMBIE TIOSICHEHHUS.
9. B uem cocrout peBomtoninoHHOCTh yueHus: B.1. Bepuanckoro o 6unocdepe?
10. Haiite onpe/eiieHre MOHITHIO «OKHBOE BEIIICCTBOY.
11. [lepeuncanre 1 ONUIIUTE OCHOBHBIE (DYHKIIMH KUBOTO BEIIECTBA.
12. [Tepeuncnute 1 ONMUIIMTE CBOMCTBA )KUBOT'O BEIIECTBA.
13. Onummre  poilb  AQHTPOIOTEHHOI'O  BMEIIATENIbCTBA B OMOTCOXMMHUYECKHUE
LUKJIBI.

oUuawNE
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14. Kakum 06pa3om oOecriednBaeTcs yCTOMUNBOCTh Onochepni?
1.2 Ikocucmemul

CamocTtosTenbHass paboTra 0O0yd4aroIIerocs COCTOMT B IMOBTOPEHUHM JIEKIIMOHHOTO
Marepuaia W BKJIIOYAET CIEIYIOUIME OCHOBHBIE pa3/eiibl: BHUABl 3KOCHUCTEM, CTPYKTYpbI
9KOCUCTEM, TpO(PUYECKUE CBSI3U B SKOCUCTEMAaX, MPOAYKIUS M MPOTYKTUBHOCTH IKOCHCTEM,
BU/JIbI CyKIleccuil. HekoTopble OCHOBHBIE TOHATHS IO TEME U3JI0KEHBI HIKE.

DKocucteMa - 3TO CHUCTEMa, COCTOSIas W3 KUBBIX CYIIECTB U cpeibl UX OOWTaHUS,
O0OBEIMHEHHBIX B €IWHOE (DYHKIIMOHAIBHOE IIefioe. TepMHH BBEACH aHTJIMUCKUM 3KOJOTOM
Aptypom Tenciu B 1935 rony. [ToHsiTHE 3KOCHCTEMBI aOCTPAKTHOE, TO €CTh HE MPUBSI3aHO K
KakoMy JTH0O0 KOHKPETHOMY Yy4YacCTKy TEPPUTOPUHU, B OTIMYHE OT OHOreoIeH03a, KOTOPHIH
OOBIYHO MPUBSA3aH K KaKOH-TNO0 KOHKPETHON TEPPUTOPHH.

OcHOBHBIE CBOWCTBA IKOCUCTEM:

1) CHOCOOHOCTH OCYIIECTBIISITH KPYTOBOPOT BEILIECTB;

2) MIPOTUBOCTOATH BHEIIIHUM BO3JCHCTBUSAM;

3) MIPOU3BOIUTH OMOJIOTUYECKYIO MPOAYKLINIO. BUibl
DKOCHUCTEM:

1) MHKpPOIKOCHCTEMBI (AKBApUyM, HEOOIBILION BOIOEM, KAIljis BOJbI U T.]1.);
2) Me303KocucTeMa (JIec, 03epo, CTeIlb, peKa);

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

4) riobanpHas skocucTema (buocdepa B 1esI0M).

1O. Onym mpemioxuin KiacCU(pUKaLKIO SKOCUCTEMbl Ha OCHOBE OMOMOB. DTO KpYIIHBIE
IPUPOJIHBIE 9KOCUCTEMBI, COOTBETCTBYIOILINE ¢u3uKo-reorpadpuIecKuM 30HaM,
XapakTepU3yIOIMecs: KakuM - JUOO0 OCHOBHBIM THUIIOM pPACTUTEIBHOCTH WU JPYroi
XapaKTepHOW 0COOEHHOCTHIO JIaHAIA(TA.

Tumnbr GMOMOB:

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

2) IpecHOBOJHbIC  (HAampUMep, BOJOTOKH:  PEKH, pPydbH;  BOJOEMBI:  03€pa,
npyasl, 00JI0Ta);

3) Mopckue (Hampumep, 30HbBI alBEUIMHTA, KOpPAJUIOBbIE pPH(BI, OTKPHITHIH OKeaH,
pUOpPEKHBIE BOJBI).

CTpyKTypHpOBaHHE DKOCHCTEM IPOU3BOAAT B 3aBUCUMOCTH OT €€ THIA, HAIpPUMED,
CYLIECTBYET BEpTHKalbHAasi M BHJOBas CTPYKTYpPhl LIMPOKOJMCTBEHHBIX JIECOB, CTOSIUHUX
BOJIOEMOB H IIp.

B skocucremMe MOXHO BBIIEINTH JBAa KOMIIOHEHTA — OHMOTHYECKUNA M AOMOTHUUYECKUIA.
buotnyeckuii nenutcst Ha aBTOTPOGHBINA (OpraHU3Mbl, MOTYYAIOIIME EPBUUYHYIO SHEPTHUIO IS
CyILIECTBOBaHMUS M3 (OTO- U XEMOCHHTE3a WJIM MPOAYLEHTHI) U IeTepoTpOPHBIA (OpraHU3MBI,
MOJIyYAIOLUE HEPTUIO U3 MPOLIECCOB OKUCIIEHUS OPraHMYECKOI0 BEIECTBA — KOHCYMEHTHI U
PEIyLEeHThI) KOMIOHEHTHI, KOTOphle (OPMHUPYIOT TPODHUECKYIO CTPYKTYPY OIKOCHCTEMBI.
Tpoduueckas 1enb - NOCIEIOBATENbHBIM PsAJl OPraHU3MOB, B KOTOPOM KaXKIO€ MOCIenyolee
3BEHO MOEJAET MpeAlecTBeHHUKA 1o 1enu. COBOKYMHOCTh TPOPHUUECKHUX IENeil B 3KOCHUCTEME
IpeJCTaBIsIeT COO0U TPOPHUECKYIO CETh.

Cykueccusi - mocnefoBareibHass CMeHa OJHOro OuoneHo3a JapyruMm. Pazmuuaror
NIEPBUYHbIE U BTOPUYHBIC; INPUPOIAHBIE M AHTPOIOTEHHBIC; AJUVIOTEHHBbIE, ABTOICHHBIE W
UKINYECKHE CYKIIECCHH.

Bonpocwl ona camonposepku
1. JaiiTe onpeneneHne TEPMUHY «IKOCUCTEMA.
2. Tlepeuncnute BUABI SKOCHCTEM, IPUBEIUTE TPHUMEPHI.

1 http://cyclowiki.org/wiki/
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Uto Takoe BUAOBasA CTPYKTYpa SKOCUCTEMBI?

N300pa3ute BepTUKAIBHYIO CTPYKTYPY TPOITUYECKOTO Jieca.

N300pa3ute BepTUKAIBHYIO CTPYKTYpY o3epa. Kakue BHIIBI XKUBBIX OPTaHU3MOB MOTYT

o0uTaTh B IpodyHAaIbHOMN 30HE?

6. M300pa3uTe BepTUKAIbHYIO CTPYKTypy OkeaHa. Kakue BHIBI JKHUBBIX OPTraHHU3MOB
00UTAaIOT B ABPOTUIECKOI 30HE?

7. Tlepeuncinure CBOMCTBA SKOCUCTEM.

8. Uro Takoe Tpoduueckas 1ens?

9. IlpuBemuTe mpuMep MACTOUIITHOW U TETPUTHOU TPOPUIESCKOM IICTIH.

10. YTo Takoe mepBUYHAS MPOITYKIHs?

11. Kakue Ha3eMHbIE SKOCUCTEMBI SBISIOTCS HUZKOIIPOYKTUBHBIMU ?

12. Kakue MOpCKHE 3KOCHCTEMBI SBISFOTCS BHICOKOTIPOTYKTUBHBIMU?

13. JlaiiTe omnpeneneHue MOHATHIO «CYKIIECCHSI.

14. OnummTe X0 NEPBUYHON CYKLIECCHUM.

15. OnummTe X0/1 BTOPUYHOMN CYKIIECCHU.

ok w

1.3 llonynayuonnaa Ounamuxa

CamocrosTrenbHas paboTa oOydarollerocst mnpezrnonaraeT 3alOMHHAHUE MaTepuaa,
W3JIOKEHHOTO Ha JIEKLIUU 10 IUIaHY: IOIYJIALUH, BUIBL, CTPYKTYypa MOIYJBILUN, DUPaMUIbI
BO3PACTOB, (aKTOPHI, BIUSIONIME HAa JUHAMUKY YMCICHHOCTH MONMYJSALUH, CBSA3U MEXAY
MONYJIALHASIMU ¥ BHYTPU IO YJISLIAMN.

[Monynsiuums (mo3auenat. populatio, ot iat. populus — Hapo, HaceneHue) - COBOKYITHOCTh
oco0ell OIHOro BHJA, O0JIee UM MEHEE JUINTENIbHO 3aHMMAIOLIas ONpPEeAEIEHHOE IPOCTPAHCTBO
U BOCIPOM3BOJAIIAs ce0sl B TeueHHe OOJBIIOro YMCiIa MOKOJIEHUH; 0cOOM OJHOW MOMYNSLUN
UMEIOT OOJBIIYI0 BEPOSTHOCTh CKPEIIUBATBCA JAPYr C JOPYrOM, YeM C OCOOSAMH JPYTHX
HOMYJISLMI; 3TO CBSI3aHO C TEM, YTO JaHHAs COBOKYIMHOCTb 0cOO€i OT/AelIeHa OT JAPYIMX TaKHX
K€ COBOKYMHOCTEH 0co0ell TOM MM MHOW CTENEHbIO NaBJIEHUS PA3JINYHBIX (OPM H30JALHUU.
[Tomynsiuuy  XapakTepU3YKOTCS UYHUCIEHHOCTBIO, IUIOTHOCTBIO U CTPYKTypou. Ilmpammiel
BO3pacTOB OBIBAIOT BO3PACTHBIE U IOJIOBO3PACTHBIE, OHU CIY)XaT JUIsl MPOTHO3HBIX OLIEHOK
COCTOSIHMS TOIYJISNUN C LEIbI0 INPUHATHSA CBOCBPEMEHHBIE MEp IO MPEAOTBPALIEHUIO HX
VCYE3HOBEHHMS WIN PETYISALNNA YUCICHHOCTH.

buornyeckuit moteHiman - (or rped. Diote ku3HB, CHHOHMUM - pENPOAYKTHUBHBIH
MOTEHIIMAN) — XapaKTepUCTHKa BHYTPEHHEN MOTEHIMAIbHON CIIOCOOHOCTH JTaHHOW MOMYJISIUN
K POCTY IpH CTaOUIBHOM BO3PAaCTHOM COCTaBE M ONTHUMAJIbHBIX YCIOBUSAX CPEJlbl; BBIPAXKAETCS
BEJIMYMHOM MpHpOCTa MONYJALMH 32 E€IUHUI]y BpPEMEHHM B pacueTe Ha OJHY O0CO0O0b.
ConpoTuBieHHe cpeabl - COBOKYINHOCTb BCEX JMMHUTHPYIOIIMX YHCIEHHOCTh IONYJISLUU
¢dakropoB. Hampumep, KOIM4eCcTBO MUIIM, HAJIWYUE/OTCYTCTBUE XMWIIHUKOB, CIMIIKOM HHU3-
Kasi/BbICOKasi TemnepaTypa u np. TakuM obpa3oM, TUHAMHUKA YUCIEHHOCTH MOMYIISIUNA 3aBUCUT
OT TOro, KakuM o0pa3oM (OpMUPYETCS] COOTHOILLIEHUS! «COMPOTUBIIEHUE CPEbl - OMOTUYECKUI
NOTEHLHAN». 3aBUCUMOCTb JTAHHOTO COOTHOIIEHHS OT BPEMEHHM IO3BOJSET ONPENEIUTH THUIL
JUHAMHUKU YUCJICHHOCTH MOMYNIAUUN (CTaOMIbHBIN, H3MEHUYHUBBIN, B3PHIBHOM ).

buotnueckue cBs3u (cUMOMO3, HEWTpamu3M, aHTHOMO3)- OTHOLICHHS MEXIY 0c00sMH,
nomymsiuusiMu, Bugamu. CumOMO3 - TUN OMOTHYECKOW CBA3M, MPH KOTOPOM OJUH U3
B3aMMOJICHCTBYIOIIMX BHUJIOB WM 00a M3BJIEKAIOT BBIFOJY M3 CBOMX B3aMMOOTHOIICHUH.
HeiitpanusMm - Tun OMOTHYECKOH CBSA3M, IPU KOTOPOM HE HaOII0JaeTcss HU OTPULATENIbHOTO, HU
MOJIOKHUTEIBHOTO BJIMSHUS BHJIOB JIPYT Ha JApyra. AHTHOMO3 - THI OMOTHYECKOW CBS3M, MPHU
KOTOPOM OJIMH U3 B3aMMOJICHCTBYIOIIMX BHJIOB WJIM 00a MCHBITHIBAIOT YTHETEHHE CO CTOPOHBI
JIpyroro.

Bonpocwl 03 camonposepxu
1. JlaiiTe onmpeneneHne MOHATHIO «IIOITYJISIIUS.
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UeMm xapakTepu3yeTcs MOMmysus?

Kakue momynsiuu UMEIOT MPOCTYIO AeMOTrpadHuecKyIo CTPYKTYpy?
Kakue nonynsinuu UMEIOT CIOKHYIO 1eMOTrpadudecKyto CTpyKTypy?
N300pa3ute nupamu1y BO3pACTOB BHIMUPAIOIICH MOMYIISIIIHH.

Yro Takoe OMOTHUYECKUI OTeHIMal Bruaa?

UTo Takoe eMKOCTh Cpe/Ibl JIJIsl JAHHOTO BUAa?

Uto Takoe CONpOTUBIICHUE CPEIbl?

Kakum o00pa3oM BiHSeT IUIOTHOCTh TMOMYJSIHH Ha YUCICHHOCTH? [lpu-
BEIUTE PUMEPHI.

10. Kakwue TUIbI TUHAMUKA YUCICHHOCTH MOy Bl 3HaeTe?

11. JTaiiTe onpeneneHue MOHATHIO «OMOTUYECKUE CBSZH.

12. Kakwue Bunbl OnoTHYeCKUX cBsizeill Bl 3HaeTe?

13. Yro Takoe mytyanusm? [IpuBeaute npumepsl.

14. Yro Takoe xunHuuectBo? [IpuBenure npumepsl.

COoNoORWN

1.4 Jkonozuueckue gpaxkmopol

CamocrosiTenbHass paboTa OOydYarOMIErocs MPEAIoaraeT IOBTOPEHUE JIEKIIMOHHOTO
MarepHaia Io IUIaHy: Kiaccu(UKalus 3KOJI0IHYeCKUX (PaKTOPOB, BO3JEHCTBUE SKOIOTUYECKUX
(akTOpOB Ha JKMBBIE OPraHU3MBI, 3akoHbI JInOuxa u lllendopaa, neraeHne >KUBBIX OPraHU3MOB
10 OTHOILEHMIO K (pakTopam cpesbl.

DKONIOTHYecKuii (PakTop - ITO JHOOOH AIIEMEHT Cpelbl, CIIOCOOHBIM OKa3bIBaTh HPSIMOE
BO3/ICHCTBUE Ha JKUBbIE OPraHMU3MbI XOTS Ha MPOTSHKEHUU OAHOM M3 (a3 MX MHAMBUIYAIBHOTO
pa3BUTHUSL, WM JIIOOOE YCIOBUE CPENbl, HA KOTOPOE OPraHHU3M OTBEYAET MPUCIOCOOUTEIbHBIMU
peakuuamu. IIpocreiimas knaccupuKkanus IEJUT 3KOJIOrMyYeckue (akTopbl Ha JIBE TPYIIIbL:
abrnoTtnueckue (HeKUBOW NPUPOIBI) U OMOoTHYECKHE (3KUBOM MPHUPOIbI) (PAKTOPHI.

3akoH JIubuxa Qopmynupyercs cieayromuM oOpa3oM: BEIIECTBOM, HaXOJAIIMMCS B
MUHUMYME, ONpEIENsIeTCs BEIIMYMHA ypoKas, ONpPENeNseTcs ero cTabUIbHOCTh BO BPEMEHHU.
3akoH lllendopaa: 10001 BUJ UMeeT onpeieTIeHHbIE, IBOIIOIMOHHO YHAC/IE0BaHHbIE, BEPXHUI
Y HWKHHUM Npeesnbl TOJIEPaHTHOCTH (BBIHOCIMBOCTH) MO OTHOILIEHUIO K BO3JEHCTBHIO JIFOOOTO
(baxTopa cpesl.

CymiecTByeT JelieHne KUBBIX OPraHW3MOB IO MPU3HAKY MX OTHOILIEHUS K BO3JCHCTBUIO
HKOJIOTUYECKUX (PaKTOPOB HAa CTEHOOMOHTOB M 3BPUOMOHTOB. CTEHOOMOHTBHI HMMEIOT Y3KUH
JUana3oH TOJIEPAHTHOCTH IO OTHOIIEHHIO K BO3JCHCTBHIO KaKOro-1u0o 3KOJIOrHYEeCKOro
(axTopa, a 3BpUOHOHTHI - UPOKUI. ClieayeT MOHUMATh, YTO YUCTHIX CTEHO- U IBPUOHMOHTOB HE
CYILECTBYET.

Bonpocwl ona camonposepxu

Jaiite onpeneneHne MOHATUIO «IKOJIOTHUYECKUN (HaKTOp».
[TpuBenuTe KIacCUPHUKAUIO FIKOJIOTUYECKUX (PAKTOPOB.
Kakue abuotnyeckue paktops! Bel 3HaeTe?
Kakue daxTopsl oTHOCATCS K OMOTHYECKUM?
5. M300pa3ute rpaduyeckyro 3aBHCUMOCTh JKM3HEHHOM AaKTHBHOCTH OpraHu3Ma oOT
MHTEHCUBHOCTHU BO3JEMCTBUS 3KoJIorH4eckoro akropa. [laiite HeoOXoauMble MOsCHEHUS (30HbI
ONTHUMYMa U IIECCUMYMA).

6. Chopmymupyiite 3akoH JlnOumxa. I[lpumenum mu 3akoH JluOWxa K IKUBOTHBIM?
[TpuBennTe NpUMeEpBHI.

7. Chopmynupyiite 3akon [llendopaa. [losicaute ero aeiicTBue Ha mpuMepax.

8. Uro Takoe TOoJIepaHTHOCTh BHU1A?

9. Slgnsercs 5w TIyOMHA ~ OKeaHa  JKoJorudeckuMm  ¢akrtopom?  [losicHuTe
OTBET.
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10. Kaxkue opranusmsl sBisiercsi creHoOnonTamu? [IpuBeaure nmpuMepsl CTEHOTEPMHBIX,
CTCHOTAIIMHHBIX OPTaHU3MOB.

11. Kaxkue opranusmsl sSBisitoTCs 9BprOnonTamu? [IpuBenute npumMepsl BpUTaIMHHBIX U
3BPU(OTHBIX OPTaHU3MOB.

1.5 I'nobanvuvie Ikon02uvecKUE NPODIEMBL COBPEMEHHOCU

CamocTtosTenbHas paboTa oOydaromierocss MpeanojiaraeT MnpopadOTKy JUTEpaTypbl U
KOHCIIEKTa JIEKIIUH IO CIEeIYIOIIUM BOMPOCaM: JeMOrpaduyecKuil B3pbIB; KUCIOTHBIC OCAJIKH,
r106anbHOEe TOTEIUIEHUE, pa3pylIeHHE O30HOBOTO CJIOS, OIYCTHIHMBAHHE, YMEHbILICHUE
BUJIOBOTO pPa3HOOOpasus B acCleKTe AHTPOTIOTCHHOTO BO3ACHCTBHS Ha MPHUPOAY; IMOHSATUE
YCTOMYHMBOTO Pa3BUTHSL.

B nemorpaduyeckoil ICTOPUM YEIOBEUECTBA YCJIOBHO MOXKHO BBIICIHUTH JBA OOJBIIHUX
nepuona. [lepBblii M3 HUX COOTBETCTBOBAI TaK HA3bIBAEMON arpapHoid UMBUIM3ALUU U
MPOJIOJDKAJICS MPUMEpHO A0 BTOpoil mosioBuHbl X VII B. OH oTinuyaicst CpaBHUTEIBLHO HU3KUM
MPUPOCTOM HaceleHHus. B ycinoBUAX MepBOOBITHOTO OOIIECTBA, aXe MPU HAIUYUH MOJTUTAMUN
(T. e. MHOTOOpauus), €CTECTBECHHBIA MPHUPOCT OBLT HE3HAYHMTENICH, TaK KaK POXKIAeMOCTh H
CMEPTHOCTb, HAXO/ISICh Ha BHICOKOM YPOBHE, B3aHMHO YPaBHOBEIIUBAJIKCh.

HaubGonee 3ameTHble U3MEHEHUS B  YHCIEHHOCTH OKMTENEH 3€MHOro  1iapa,
03HAMEHOBABILIME MIEPEXO0Jl KO BTOPOMY MEPUOAY AeMOrpadUuecKOro pa3BUTHS, MPOU3OIUIH 3a
nocjieAHue Tpu ¢ JUHUM cronetus. Ho u Ha ux ¢one temmnbl npupocrta B 1960e rojsl
OKa3aJuch OecmpeleqeHTHbIMU. Torna ¥ BO3HUKIIO MOHATHE JeMOorpaduueckuil B3pbIB —
pe3Koe YBEIMYEHHWE IMPUPOCTAa HACEIEHMs, MOSBWINCH MpayHble IPOTHO3bI CKOPOIO
NepeHaceIeHUs IIJIaHeThI.

B yem momnmuHHas mpuunHa nemorpadudeckoro B3peiBa? IIpexae Bcero, 3To pe3yibrar
PE3KOr0 CHUKEHUS JIOJIM CMEPTHOCTH BO BCEX BO3PACTHBIX Ipymmax. PoxkgaemMocTh ke Jubo
COXpaHWJIACh HA HEM3MEHHOM YPOBHE (BO MHOTHX CJIA0OpPa3BHUTHIX CTPaHAX), JIMOO CHU3HIIACK,
HO OTHIOJIb HE B TAKOW CTENEHH, KaK CMEPTHOCTh. B mepByro odepenr 3TO KacaeTcsi I1epEeBEHb B
Pa3BUBAIOIINXCS CTPaHAX, € BHICOKASA POKIAAEMOCTh COXpaHSETCs 10 psAy npuyuH. Jlroau uc-
MIOKOH BEKOB CUMTAJM €€ €CTECTBEHHON M HE BUJEIM PEaJIbHOW aIbTEepHATHBBI, a MponaraHaa
nepexo/ia K CO3HATEIbHOMY IJIAaHUPOBAHUIO CEMBH € TPYJOM JOXOJHUT 110 UX co3HaHus. Henb3s
3a0bIBaTh TAaK)K€ O KOHCEPBATHUBHOW MO3UIIMHM B OTHOIIEHWU POXKIAEMOCTHU MPAKTHUUECKU BCEX
penuruii Mupa — WHAyHW3Ma, XpPUCTUAHCTBA, UCIaMa, nyJan3Ma, OyIu3Ma BO BCEX MX TOJIKAaX.
He cexper, 4To 10 cuX mop 1EepKoBb (Tr00ast) sABIseTCS PAaKTOPOM, CYIIECTBEHHO TOPMO3SIIUM
HOPMAaJIU3AIUIO TJI00ATBHOM IeMoTrpauecKoi CUTYaIuu.

BecKOHTPOIBHBIM POCT HAPOJOHACENIEHUS MHpPAa PAaHO WM IO3IHO B COCTOSIHUU
MOBEPTHYTh B Xa0C MHUPOBYIO AKOHOMHKY, YTO CJHIeJaeT Oecrnojie3HOWOOphOy C HUIIETOM |
TOJI0JIOM, TPHUBEAET K HUCTOIICHHIO MPUPOIAHBIX PECYPCOB U K (paTalbHBIM MMOJIUTHYECKUM
TIOTPACEHHAM. >

Bwmecrte ¢ Tem, HEOOXOAMMO MPUHUMATh BO BHUMaHHUE, YTO CBOETO MHUKA OTHOCHTEIHHBIC
TEMIIbl POCTAa YHMCIEHHOCTH HaceineHus 3emuin aocturiv B 1960-e rr.; a ¢ xonuma 1980-x rr.
HAYaJIOCh CHUKEHHE U a0COTIOTHBIX TEMIIOB POCTa YMCICHHOCTH HAaceJIeHus Mupa. B HacTosIee
BpeMsi TEMIIbl POCTa HACEJICHUsS CHIDKAIOTCS MPAKTHYECKH BO BCEX CTpaHaX MHUpPA; U MOKHO
TOBOPHUTh, YTO MBI KMBEM B JIMOXY OKOHYAaHHS JeMorpaduueckoro B3pbiBa. Bmecre ¢ Tewm,
yIrpo3a JTOCTHUKEHUSI YPOBHSIMU OTHOCHUTEIHHOTO TMEPEHACEICHHS KaTacTpOhUIECKUX 3HAUYECHUN
0 CHUX TOp COXpaHSEeTCs MPUMEHHUTEIIbHO K OTIEIbHBIM CTpaHaM, TJI€ CKOpPOCThb
JneMorpauueckoro pocta ocTaércsi 10 CUX MOp MCKIIOYUTENIBHO BBICOKOH, a 3aMeIsieTcsl OHa
HEJOCTAaTOYHBIMU TeMITaMU (TIPEX]Ie BCEro peub UAET O cTpaHax Tpommueckoit Adpuku, Takux
kak Hurepus, JIPK, Arronan 1. 1.).2

2 http://www. globaltrouble.ru/demograficheskaya_problema/
3 http://ru.wikipedia.org/
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Cy1ecTByeT HECKOJIbKO OLIEHOK KOJIMYECTBA JIIOACH Ha IUIaHEeTe, KOTOpoe 0e300JI€3HEHHO
MOJKET «BblAEpkaThy» Hama miaa”era: 500 muH, 3-4 mupa u 1012 mupa. boapmMHCTBO yueHBIX
CXOIATCS Ha 4yuciaax 3-4 MIpA, U KOCBEHHBIM JJOKAa3aTEIbCTBOM CIIPABEIJIMBOCTH JIaHHOTO
CYXJIEHUS SIBJISETCS TOT ()aKT, YTO TI00abHBIE MPOOJIEMBl COBPEMEHHOCTH BO3HUKIHM TOT/A,
KOI'Zla YUCICHHOCTD «IIEPEBANIAIIAY 3a ITY OTMETKY.

['moGanpHbIe TPOOIIEMBI COBPEMEHHOCTH - 3TO COBOKYITHOCTH Han0oJiee OCTPBIX MHPOBBIX
npo0ieM, peleHre KOTOPbIX TpeOyeT MacCOBOI'O OCMBICIEHHSI MU OOBEIMHEHMs YCUJIMM Bcex
HApOJOB M rocynapcTB. K HUM OTHOCSAT yrpo3y sSA€pHON BOWHBI, IKOJOTHUECKYIO KaTacTpody,
pacTylmuii packol Mupa Ha «Oorarble» U «OeIHbIe» CTpaHbl M HapOAbl, HCTOLIECHUE
TPaJMLIMOHHBIX U HEOOXOAUMOCTh ITOMCKA HOBBIX MCTOYHUKOB 3HEpruu. B kypce «Oxomorus»
IPENOoNaraeTcsl N3y4eHue IriIo0albHbIX HKOJOIMUECKUX MPOOJIEM COBPEMEHHOCTHU: KUCIOTHBIE
OCajIK¥, HApyIICHHE O30HOBOTO CJIOfA, IJI00AJbHOE TMOTEIJICHWE, YMEHBIIEHHWE BHOBOTO
pa3sHooOpa3us, onycTelHUBaHUE. [1o Kaxmoll M3 nepedyucieHHbIX NpoOJIeM CTYAEHT IOJIKEH
3HaTh €€ CyTh, CYLIECTBYIOINE OLIEHKH, & TAKXKE IIyTH PELICHMUS.

VYcroitunBoe passutre (aHri. sustainable development) - mpaBuibHOE, TapMOHHYHOE
(paBHOMEpHOE, cOaaHCUPOBAaHHOE) pa3BUTHE. [apMOHWYHOE pa3BUTHE - OSTO MPOIECC
WU3MEHEHUH, B KOTOPOM OJKCIUlyaTallus IPHUPOIHBIX PECYPCOB, HAlpaBICHUE WHBECTULUM,
OpUEHTAIMsl HAay4YHO-TEXHUYECKOI'O Ppa3BUTHS, DPA3BUTHE JMYHOCTH W MHCTUTYLHOHAJIbHbIE
U3MEHEHHs COIJIACOBAHBI APYT € JAPYIOM M YKPEIULSIIOT HbIHEIIHUN U Oyayluil MoTeHIua s
YIOBIIETBOPEHUSI YEJIOBEUECKUX MOTpeOHOCTe W ycTpemiieHuid. C 3KOJOTMYECKOM TOYKHU
3peHMs, YCTOHUMBOE pAa3BUTHE JOJDKHO 00eCHeunBaTh LEJIOCTHOCTh OHOJIOTUYECKUX U
¢uznueckux npupoHbIX cucteM. Ocoboe 3HaUEHHE UMEET JKU3HECTIOCOOHOCTh AKOCUCTEM, OT
KOTOPbIX 3aBUCUT TIJ00ajbHas CTaOWIBHOCTH Bcell Ouocdepsl. bomee Toro, mnonsTue
«TIPUPOJHBIX» CHCTEM M apeajioB OOWTaHHMs MOXXHO TIOHHMATh IIMPOKO, BKIIOYAsh B HHX
CO3aHHYIO YEJIOBEKOM Cpelly, TaKylo Kak, Hanpumep, roposa. OCHOBHOE BHUMAHUE YIEISIETCA
COXPaHEHUIO CIIOCOOHOCTEN K CAaMOBOCCTAHOBIICHUIO U JUHAMUYECKOH a/laliTallui TAKUX CUCTEM
K W3MEHEHHSAM, a HE COXPAHEHHE HX B HEKOTOPOM «UIEAJIBHOM» CTaTHUYECKOM COCTOSHHUHU.
Jerpananus TOpUPOIHBIX pPECypCcoOB, 3arpsi3HEHUE OKpyXKarolled cpeiasl M yTpara
OMOJIOTHYECKOTO  Pa3HOOOpa3Hsl COKpALalOT CIIOCOOHOCTh  JKOJOIMYECKHMX CHUCTEM K
CaMOBOCCTaHOBJICHUIO.

Bonpocul ona camonposepxu

1. Ha3zoBuTe nporHo3Hble OLEHKH YUCcIeHHOCTH moaei B 2050 r.

2. K dyemMy MOXeT TIPHUBECTH YBEIMYECHHWE TEMIIOB MPHPOCTAa HACEJICHHs Ha
3emie?

3. KakoBa 4MCIeHHOCTh HAaCEJIeHHS TUTAHETHl B HACTOSIIEE BpeMsi?

4. KakoBbl IPUYHHBI JeMOTpapuuecKoro B3pbiBa?

5. JlaiiTe  ompeneireHue — TEPMHUHY  «rJio0ajmbHBIE  TPOOJIEMBI  COBPEMEHHO-
CTHY.
[lepeuncnure rnobdaabHbIE IKOJIOTUYECKUE TIPOOIEMBI.
HazoBuTe npU4YMHbI U MOCIEACTBHS BBIMAACHHUS KUCIOTHBIX OCAIKOB.
Ha3zoBuTe NpU4HHBI U TIOCJIEACTBUS HAPYIIECHHSI 030HOBOTO CJIOS 3E€MITH.
HazoBuTte npu4yrHbI ¥ OCIEACTBUA ITTOOATBHOTO MOTEIICHUS.

10. Kakwue ToukH 3peHHs 10 TOBOY III00ATHFHOTO MOTEIUICHHUS CYIIECTBYIOT B HACTOSIICE
Bpems?

11. Kakue MexmTyHapOJHBIE COTJIAIIEHHUS TI0 BOTPOCaM O30HOBOTO CJIOSl M TI00aTBHOMY
noreruieHuto Brl 3Haete? Ha30BHUTE MX OCHOBHBIE MOJIOXKEHHUS.

12. KakuMm 00pa3oM cKa3bIBaeTCS Ha COCTOSIHHMM OHWOC(HEphl YMEHBIICHHUE BHJIOBOTO
pa3HooOpazus?

13. Yto moapazymeBaeTcsi O] TEPMHHOM «OITyCThIHHBaHWE»? KakoBbI ero mMacmralbl B
Hacrosiiee Bpemsi?

14. JlaiiTe onpenenacHUE TEPMHUHY «YCTOMIMBOE Pa3BUTHEY.

6.
7.
8.
9.
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15. Yrto nmoapasymeBaeTcs O YCTOMUHUBBIM PA3BUTHEM C KOJIOTHYECKON TOUKU 3PECHHUS?
16. Kakue mexayHapoHble KOH(EPEHLIMH 110 YCTOWYMBOMY pa3BUTHIO Bbl 3HaeTe?

Mopnyas 2. IIpupogonosib30BaHNe U 0XPAHA OKPYKAIOLIEH cpeabl

2.1 IlIpupooononv3zoeanue

CamocrosTenbHas pabora o0ydarollerocs BKJIIOYAET MPopadOTKy MaTepuala JaHHOW
TEMBl MO IUIAHY: HPUPOIHBIE PECYPChl, KIACCU(PUKAIMHM TPHPOIHBIX PECYpPCOB, PECYPCHBIN
(aHTPOMOT€HHBIN) LUK, MPUHLUIBI PAllMOHAIBLHOIO MPUPOJOIOIb30BaHUSA, XapaKTEPUCTHKA U
POJIb BOAHBIX M PHIOHBIX PECYPCOB ILIAHETHI.

[TpupoaHble pecypchl - COBOKYIHOCTb €CTECTBEHHBIX TEJ U ABJICHUH, KOTOpPbIE OOIIECTBO
HCIIOJIB3YCT B CBOMX HLCIIX B HACTOALIECC BPEMA HIIM CMOXKCT HCIIOJb30BATHL B 6yny1ueM.
CylecTBYIOT ClleAyIOIIMe KIacCU(UKALMOHHBIE NPU3HAKM PECYPCOB: C TOYKU 3pEHMS HX
JOCTYIIHOCTH, UX TPUPOABI, 10 MPUHAMJICI)KHOCTU K TCM HWJIM MHBIM KOMIIOHCHTAM MMPUPOABI, 11O
Ha3HAYEHUIO, 10 c(hepe MCIOIb30BaHUs, 110 3aMEHUMOCTH, 110 UCYEPIIAEMOCTH U BO30OHOBIIsIE-
Moctu. B PE3YJIbTATC HU3YYCHHA TEMbI CTYACHT JOJDKCH 3HATh BCC TMCPCUHUCICHHBIC
KJIaccu(pUKaluK, yMETh IPUBECTU IPUMEPHI.

[Tpuponononp3oBanue - 310 1) UCHOIB30BAHUE MPUPOJHOM Cpelbl Ui yIOBIETBOPEHUS
9KOJIOTUYECKUX, IKOHOMHUYECKHX, KYJIbTYpHO-03/10pPOBUTEIbHBIX NOTpeOHOCTEH oOIecTBa; 2)
HayKa O pPalUOHAIBHOM (s COOTBETCTBYIOILIEIO MCTOPUYECKOIO MOMEHTA) HCIOIb30BAHUU
HOPUPOJHBIX PECYPCOB OOIIECTBOM - KOMIUIEKCHAs AMCLUIUIMHA, BKIIOYAIONIAs 3JEMEHThI ecTe-
CTBCHHBIX, O6HICCTBCHHI)IX U TCXHHUYCCKUX HayK. PaIII/IOHaJII)HOG IMPpUPOAO0IIOJIB30BAHUC
BKJIIOYAET H3YyY€HHE, OXpaHy, OCBOCHHME U IPeoOpa3oBaHUE PA3IMYHBIX TUIIOB MPUPOIHBIX
pecypcoB.

OcHOBHBIE IPUHLUIIBI PALIMOHATIBHOIO IPUPOIONOIb30BAHUS:

- IPUHLHUI CUCTEMHOI'O OJIX0/a;

- TIPHUHLHUI ONTUMHU3ALNN IPUPOIONOIb30BaAHUS;

- IPHHIAI IOJIHOTHI UCIIOJIB30BaHUS IIPUPOIHBIX PECYPCOB;

- TIPHUHLHUI KOMIUIEKCHOTO MCIOJIb30BaHUs IPUPOJHBIX PECYPCOB;

- IMPUHIMII TApMOHU3AIINH OTHOIIECHUH IpupoAsl U IPOU3BOACTBA.

Bonpocwi ona camonposepku

1. Maiite onpeneneHre TEPMUHY «ITPUPOTHBIE PECYPCHI».

2. llpuBenute kinaccupukamuio pecypcoB. Kakme w3 HHX OTHOCATCA K  TIpH-
POIHBIM pecypcam?

3. IlepeunciuTe ncyepraeMple MPUPOTHBIC PECYPCHI.

4. TlepeuncnuTe HeUcUepraeMble MPUPOIHBIE PECYPCHI.

5. Kakue npupoHbie pecypchbl OTHOCSATCS K BO30OHOBIISIEMbIM?

6. Bonra u arMocdepHblii BO3AYX SIBISIOTCA HCYEPIAeMbIMU WM HeEUcdep-
MaeMbIM IPUPOJIHBIMH pecypcamMu?

7. N300pa3uTe cxemy aHTPOIOTE€HHOTO PECYPCHOTO LIUKJIA.

8. JlaiiTe ompeencHIe TEPMUHY «ITPUPOIOIIOIE30BAHUE).

9. Kakue acniekTsl BKJIIOYAET paliMoOHaIbHOE MPUPOIONIONb30BaHue?

10. Yro moxpa3zymeBaeT MPUHIIAT CHCTEMHOTO TTOAX0/a?

11. Yro nmoppa3zymeBaeT NPUHLIUI ONTUMU3ALUHU IPUPOJIOTIONH30BAHUS?

12. Yro moxpa3zymMeBaeT MPUHIIUI ITOJHOTHI HCIIOJIB30BAHUS IPUPOIAHBIX PECypCcOB?

13. Uro noxpa3zymeBaeT NPUHLIMI KOMIUIEKCHOTO UCIIOIb30BaHUS IPUPOIHBIX PeCypcoB?

14. Yto mnoapasymeBaeT MPUHIMII  TapMOHU3ALMM  OTHOLIEHUM  MOpPUPOABI U
npousBoacTBa?ls.

15. Oxapakrepu3yiiTe BOJHbIE PECYPCHI IIJIaHETHI.

16. Oxapakrepu3syiite pbIOHBIE PECYpPCHI TUIAHETHI.
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2.2 JKonozuueckuii MOHUMOPUHZ

CamocTtosTenbHas paboTa oOyyaromierocsl mpeirnojaraeT H3y4yeHUe IaHHOM TeMbl IO
IUIaHy: TJ00anbHBIA, HAIMOHAIBHBIA, PETHOHAIBHBIA W  JIOKAJIBHBIA  HKOJOTHYECKUH
MOHHUTOPHUHT, OOBEKThl U CYOBEKTHl SKOJIOTMUYECKOI0 MOHHTOPHHIA, COCTOSIHHE OKPYXKaroulei
Cpezbl, SKOJIOTHYecKas 0e30MacHOCTh, OIICHKA Ka4eCTBA OKPYKAIOIIEH Cpe/ibl.

MOHUTOPUHT - TOCTOSHHOE HAOJI0/IEHUE 32 KAKUM-JTUOO0 MPOILIECCOM C LIeJIbIO BBISBICHMUS
€ro COOTBETCTBMSI JKEIAEMOMY pE3yJbTaTy WM IE€PBOHAYAIBHBIM  IPEAIOJIOKEHUSM.
DKOJOTUYECKHII MOHUTOPUHT - HAOJIOJIEHUE 32 COCTOSIHUEM OKPY>KaIOUIE Cpelbl C IIeNbI0 ee
KOHTpPOJIA, IPOrHO3a U OXpaHbl. [[0 BenuuumHEe OXxBaTa TEPPUTOPHUM PA3IUYAIOT: JIOKAJIBHBIN,
pPErHOHANIbHBIN, HAIMOHAJIBHBIN, TJI00aTbHBIH MOHUTOPUHT. [10 MECTOMONOXKEHHIO CTaHLIMN
HAOJII0JICHUS PA3JINYa0T: KOCMUUYECKU, aBUAL[MOHHBIN ¥ HA3€MHbII MOHUTOPHHT.

['moGanbHas cuctema MoHUTOpHMHTra oOKpyxkarmiei cpenbl (I'CMOC) Obuta co3mana
COBMECTHBIMU YCHJIMSIMU MHPOBOTO COOOIIECTBA (OCHOBHBIC IMOJIOXKEHUSI M IIEJIM MPOrPaMMBbl
Ot copmynupoBanbl B 1974 rony Ha IlepBoM MeXNpaBUTEIHCTBEHHOM COBEIIAHUU I10
MOHMUTOpUHTY). IlepBoouepenHoit 3ajmaueld OblUla IpU3HAHA OpraHMU3alMsl MOHUTOpPUHIA
3arpsi3HEHUS] OKPYXKAIOUIeH MPUPOAHON Cpelbl M BBI3BIBAIOIIMX €ro (PakTOpoB BO3JEHCTBUS.
Cy1miecTByeT TpU OCHOBHBIX HampasiieHus nesareabHocTd ['CMOC: MOHUTOpPHUHT, YyIIpaBieHUE
JTAHHBIMH, OLIEHKA COCTOSIHUS OKpy»karomied cpenpl. Ouenka okpyxatoueid cpeasl B 'CMOC
BEJICTCSI B TPEX 00JIACTSIX:

- kiImMMara B GU3MYECKOI OKpysKarolleil cpene,
- BO30OHOBIIIEMBIX TPUPOIHBIX PECYPCOB,
- BO3JEHCTBUS XMMHUYECKHUX BEILIECTB HA 3JJ0POBBHE YEJIOBEKA.

B P® co3mana enuHas rocyAaapCTBEHHass CHCTEMA 3KOJIOTMYECKOTO MOHUTOPHHIA
(E'COM). 3agauun EI'COM:

-MIPOBEJICHUE C OMNPEAENEHHBIM MPOCTPAHCTBEHHBIM U BPEMEHHBIM pa3pelieHueM
HaOMO/IEHU 32 M3MEHEHUEM COCTOSIHUS OKPYXKAloIIed MPUPOTHONW Ccpelbl U IKOCHCTEMaMH,
MCTOYHHUKAMH aHTPOIIOTEHHBIX BO3/ICHCTBHIA;

-IPOBEJICHNE OIICHOK COCTOSIHHMSI OKPYXAloLEH Cpe/bl, IKOCUCTEM TEPPUTOPUU CTPaHbI,
HMCTOYHHKOB aHTPOIIOT€HHOTO BO3/ICHCTBUS,

-IPOTHO3UPOBAHUE COCTOSIHHUSI OKPYXKAIOIIEH Cpeabl, IKOIOTUYECKOM OOCTaHOBKM Ha
Tepputopun Poccun M ee pernoHOB, YPOBHEW aHTPOMOTEHHOTO BO3JACHCTBHS NMPHU Pa3IMYHBIX
YCIIOBHSIX Pa3MEIIECHUs] MPOU3BOJUTEIbHBIX CHJ, COLMAIbHBIX U 3KOHOMHMYECKHX CIIEHAPUAX
pPa3BUTHS CTPaHBI U €€ PETHOHOB.

B EI'COM ocymiecTBisieTcsi MOHUTOPUHI COCTOSIHUSI TPUPOJHBIX CpEld, SKOCHUCTEM,
MPUPOTHBIX PECYPCOB M UCTOYHUKOB aHTPOIMOTEHHOT'O BO3/IEHCTBHS, a TaK:Ke HH(HOPMAITHOHHOE
obOecrieueHne penieHus skonorndeckux npodmem. EI'COM  (yHKUMOHMpYET Ha deThIpex
OCHOBHBIX YpOBHSIX: (pefepanbHOM, pervoHanbHOM (OacceiiHoBoM), cyOBekToB Poccuiickoii
Odenepanyy (MMEHYETCs TEPPUTOPUATHHBIN YPOBEHbD ), TOKATLHOM.

Okosnoruyeckas 0€30MacHOCTh — OJIHA U3 COCTABIISAIONIMX HAlIMOHAJIBHOM 0e30macHOCTH,
COBOKYITHOCTh TPHUPOJIHBIX, COIMAIBHBIX, TEXHHUECKUX U JPYTUX YCIOBHUH, 00€CTIeUNBAIOIINX
KayecTBO KM3HM U 0€30MacHOCTb KU3HU U JIeITEIbHOCTH MpoXkHUBarouiero (iaubdo
JEHCTBYIOINIEro) Ha JaHHON TEPPUTOPHHM HACETCHHS] M O0ECIeUeHUE YCTOMUMBOTO COCTOSHUS
OuoreHo3a OMoTONa €CTECTBEHHOW 3KOCHCTEMbl. ENMHBIM KpUTEpHEeM OLIEHKH SKOJIOTMYECKOM
0€30MacHOCTH E€CTECTBEHHOM OKOCHUCTEMBI U €€ YCTOWYMBOCTU SIBISIETCS HEPYIIUMOCTh
€CTECTBEHHOI'0 OMOTOIIa OCHOBHOI'O OMOIIEHO3a M €r0 CHOCOOHOCTh K BOCCTAHOBJICHHUIO INPHU
AHTPOIIOT€HHOM BO3/IEHCTBUU.

EnquaeiM KpuTEpHEM OIEHKH YKOJIOTHYECKOW 0€30MacHOCTH MCKYCCTBEHHOM IKOCHUCTEMBI
SBIISIETCSl KQ4E€CTBO JKU3HU M 3JI0pOBbs HacelneHUs. OObEKTaMH HKOJIOTHYECKON 0e30MmacHOCTH
SIBJISIFOTCSL TIPaBa, MaTepUaIbHBIE U JyXOBHBIE TOTPEOHOCTH JIMYHOCTH, TIPUPOIHBIC PECYPCHI U
MPHUPOJIHAS Cpe/a HIIM MaTepraibHasi OCHOBA TOCYAapCTBEHHOTO W OOIIECTBEHHOTO Pa3BUTHSI.
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[TonmuTuka SKONMOrMyeckod OE30MacCHOCTH —  LEJICHANpaBIECHHAs  JAEATElIbHOCTb
rocyaapcTBa, OOIECTBEHHBIX OPTaHU3AIMA, IOPUINIECKUX U (PU3HMUECKUX JIHIL IT0 00ECIIeUeHUI0
9KOJIOTMYECKOI 0€30MMacHOCTH.

Bonpocul ona camonposepxu

1. [laiiTe onpeneneHue NOHITUIM «MOHUTOPUHI» U «3KOJIOTMUYECKU MOHUTOPUHIY.

2. Kakue BHIBI 3KOJIOTMYECKOTO MOHUTOPUHIA MO MPHU3HAKYy OXBaTa TeppuTopuu Bol
3Haere?

3. Kakue BUABI 3KOIOTMYECKOTO MOHUTOPUHIA IO MECTOPACIONIONKEHHIO CTaHIMM Bbl
3Haere?

4. Ha kakux ypoBHsX oOecrieunBaeT HHPpOpMaIUe KOCMHUYECKUH MOHUTOPHUHT?

5. Kakue cranuuu HaOIIOIEHUS CYIIECTBYIOT B HA36MHOM MOHUTOpPUHTE?

6. Uto mpencraBiasier coboi  rimobanmpbHas — cHUCTeMa  MOHMTOPHMHTA  OKpYyKa-
toteit cpeast ('CMOC)?

7. Kakossl 1ieniu 'CMOC?

8. Ilepeuncnute Tpu OCHOBHBIX HampasieHus aestensHoctd ['CMOC.

9. Uro mpencraBmsier coboit  Emunas  rocymapcTBeHHas — CHCTeMa  DKOJIOTH-
yeckoro Mmonutopunra (ET'CoOM) P®?

10. Kaxkossl 3amauun ET'COM?

11. Tlepeuncnute 00bexTH ETCOM.

12. Tlepeuncnute cyobexTsl EI'COM.

13. [laiiTe onpeneneHue MOHITUIO «IKOJIOTHYECKass OE30MaCHOCTHY.

14. Yto sBnseTcss e€OMHBIM  KPUTEPUEM  OIICHKM  JKOJOTMYecKod  Oe3omacHo-
CTH MPUPOJHON U UCKYCCTBEHHO 3KOCUCTEM?

15. Ilepeunciure 0OBEKTHI IKOJIOTHYECKOM 0€30IMacHOCTH.

16. Kakum 00pa3oM OIIEHUBAETCSI KAYECTBO OKPYXKAIOIICH CpeIbl?

17. Kakue HOpMaTHBBI KauecTBa OKpYy:karolieil cpeasl Bol 3HaeTe?

2.3 Ouenka 6030eiicmeun na okpyxycarouiyio cpedy (OBOC)

CamocTtosTenbpHas paboTa o0ydaromerocs mpeanoiaraeT M3y4eHrue TeMbI 10 CIEAYIOIUM
pazzmenaM: MacmTaObl aHTPOIOTEHHOTO BO3JCUCTBUSL HA TMPUPOJIHBIE DKOCHCTEMBI, BHUIBI
3arpsi3HEeHUH, KIacCU(pUKAIIMU 3arpsi3HEHUH, BUABI UX BO3JEHCTBHS, IKOJIOTHYECKas HKCIIePTH3a
Y 3KOJIOTMYECKHI ayJInT.

BozneiictBue Ha okpyxkatomuryro cpeay (OC) - eIMHOBpEMEHHBINH WM MEPUOAUYECKUN aKT
700 TOCTOSHHBIN TMPOIECC MPUBHECEHHS W/WIIU U3BATHS JIFOOOW MaTepuaibHOM CyOCTaHIIUU
WJIM SHEPTUM MO0 OTHOUIEHUIO K OKPYXKAIOUIEH cpeje, TPUBOASIINNA K U3MEHEHUIO €€ COCTOSIHUSL.
3arpsi3HEHUE - STO BHECEHHE B Ty WJIM MHYIO DKOJIOTHYECKYI0 CHUCTEMY HE CBOWCTBEHHBIX €i
JKUBBIX WM HEKUBBIX KOMIIOHEHTOB, (PU3MUYECKUX WM CTPYKTYPHBIX H3MEHEHHI, HAPYIIAOIIUX
WJIM TIPEPBIBAIONIUX IMPOIECCHl KPYrOBOPOTA, MOTOKH YHEPTUU C HETPEMEHHBIM CJIC/ICTBUEM B
BUJIE CHIDKEHUS MPOJYKTHBHOCTU JAHHOW dKOCHCTEeMBI. Pa3dnuuaiorT Xxumuueckue, Gu3niecKue,
OMOIICHOTUYECKHE, CTallMaJbHO-IECTPYKIIMOHHBIE 3arps3HeHus. OHU MOTyT OKa3bIBaTh
TOKCHUYECKOE, aJlJIEPrUYeCKOe, MyTareHHOE, TePaTOr€HHOE, KaHI[EPOreHHOE U JIp. BO3/CHCTBUE
Ha )KUBBIEC OPTaHU3MBI.

W3smenenne OC - sTo mepemeHa (oOpaTtuMmasi WM HeoOpaTHMas) CBOWMCTB (KauecTBa)
Cpenoo0pa3yromuX KOMIIOHEHTOB W/HJIM HUX COYETaHUH M COOTHOIIEHHWH B pe3yibTaTe
OKa3bIBaeMBIX Ha HUX Bo3zeiicTuil. [locnencTeus usmenenust OC - oco3zHaBaeMble CyObEKTaMHU
(OTIeNBHBIMH JIFOABMU, OMPEIETCHHBIMU COIHAIBHBIMUA TPYIIAMHA WA MPOGeCcCHOHATHHBIMH
coobmectBaMu) usmenenus OC, mpoucHIeANue Wik MOTYIUE MPOU30UTH MO BO3JIEHCTBUEM
XO3SUCTBEHHOW W/WJIM MHOM JESATENIbHOCTH U MPUBOSIINE K YXYIUICHUIO 3J0POBbs U YCIOBUI
JKU3HEJEATEIILHOCTH JIIO/IE B HACTOSIIIEM WK OynymeM. Bo3zaeiicTBue o3HadaeT pe3ynbrar
peanu3aluy HaMeyaeMou JeATEeIbHOCTH, C OJTHOM CTOPOHBI, M €r0 €CTECTBEHHBIE CIEICTBUS - C
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npyroi. I To m npyroe KOHIEHTPUPYETCS BHYTpH oOBekTa. IlociencTBusi HaAcTymaroT 3a
pamMKamMu 00BEKTa, B CPEE €ro CYIECTBOBAHMUS.

Ilens mnpoeaenuss OBOC cocTOMUT B MOATOTOBKE JKOJIOTHYECKH OOECIEUYEHHBIX
XO3SMCTBEHHBIX M MHBIX pemieHuil. OcHoBHble npuHIMNbl npoBeneHuss OBOC: 1) coyudacrus
OOILIECTBEHHOCTH; 2) OTKPBITOCTH 3KOJOrMdyeckod uHpopmanuu; 3) ynopexaeHus - MpoLecc
OBOC nomkeH NMpOBOIUTHCS HAuyWMHAs C PAaHHUX CTAaJuil MOATOTOBKU PEIICHHN MO OOBEKTY
BILJIOTH JI0 UX MPUHATHUS; 4) alIbTEPHATUBHOCTH U BAPUAHTHOCTH; 5) MHTETPALIUU, YTO O3HAYAET,
YTO BCE ACMEKThl OCYIICCTBJICHHUS HaMEYaeMOW JAESITeIbHOCTU (COLMAJIbHbIE, IKOHOMUYECKUE,
MeAUKO-Ouosorndeckue, aeMorpadudeckiue, TEXHOJIOIMYECKHUEe, TEXHUYECKHE, IMPUPOIHO-
KJIIMMAaTUYECKUE,  HPABCTBEHHBIE,  NPUPOIAOOXPAHHBIC,  WHXKEHEPHBIC,  APXUTEKTYPHO-
IUTAHUPOBOYHBIE U JIP.) TOJKHBI pacCMaTPUBATHCS BO B3aUMOCBSI3H; 6) pa3yMHOU JleTanu3alum;
7) mocnepoBatelnbHOCTU neWcTBuil -tipu mpoBeaeHnu OBOC nomkHa CTPOro BBIMOJHSATHCS
MIOCJIEIOBATEIbHOCTD ICMCTBUI B OCYLIECTBICHUHN 3TANIOB, IPOLEAYP U ONEpPALIUi.

DKOJIOTMYecKasi JKCIEepTU3a - YCTAHOBJIEHHE COOTBETCTBUSI JIOKYMEHTOB U (WJIM)
JOKYMEHTAlluu, OOOCHOBBIBAIOIIMX HAMEYaeMyld B CBA3M C peanusanueil oObekra
OKOJOTUYECKOM DKCIEPTU3bl XO3SMUCTBEHHYI0O M HHYIO JESTEIbHOCTh, HSKOJOTUYECKUM
TpeOOBaHUSIM, YCTAHOBJICHHBIM TEXHHUYECKUMHU PEriiaMeHTaMH U 3aKOHOJATeNbCTBOM B 00J1acTU
OXpaHbl OKPYXKAIOWIEH Cpeapl, B LEIAX NPEAOTBPALIEHUS HETaTUBHOIO BO3JCHCTBHUS TaKOH
JEATEIbHOCTH Ha OKpykawouyr cpeny. Cpok mpoBeaeHUs roCyJapCTBEHHOM 3KOJOTHYECKOU
AKCIIEPTU3BI COCTABIISET:

1. s mpocThix 00BEKTOB - 10 30 nHEHH;

2. 00BEKTOB CPEAHEH CIOKHOCTH - 10 60 THEH;

3. cinoxHbIX 00bekTOB - 120 gHeit. Cpok  TpoBeleHHS  TOCYAapCTBEHHOM
OKOJOTUYECKOM OSKCHEePTU3bl MOXKET OBbITh MpOAJE€H, HO HE [OJDKEH MPEeBHIIIATh
[IECTU MECSIIEB JJISl CIIOKHBIX OOBEKTOB.

DKOJIOTUYECKHUI ayIuT - HE3aBUCHUMAs OI[EHKA COOIFOICHUS CYOBEKTOM XO3SIMCTBEHHON H
WHOU JeSTeNIbHOCTH HOPMAaTUBHO-TPABOBBIX TpeboBaHuii B o0iactu oxpansl OC U MOArOTOBKA
pexkoMeHAanuii B 00JacTH 3KOJOTMYecKOW aesTeabHOocTH. CylecTBYIOT CIEAYIOUUE BUAbI
HKOJIOTUYECKOTO ay/IUTa:

- OIpenciicHue COOTBETCTBUSA cyOBeKTa XO03MCTBEHHOU JIEeATEIIbHOCTH
MIPUPOIOO0XPAHHBIM TPEOOBAHUSM;

- omeHka 3 (HEKTUBHOCTH CUCTEMBI SKOJIOTUYECKOT0 MEHEIPKMEHTA,

- OIIEHKa JKOJOTMYeCKOHW O€30MacHOCTH HCHOIB3YEMOTO ChIphbs, 000pyAOBaHMS,
TEXHOJIOTHIA;

- OIIEHKa YKOHOMHUYECKOTo yiiepda OT 3arps3HeHus;

- OILICHKA OMAaCHOCTH OTXO/I0B;

- OIpeeNeHHe palluOHATBHOCTH MPUPOIONOJIb30BAHUS HA KOHKPETHOM TEPPUTOPHH;

- OLICHKA HEPronoTpedeHus ¥ NpeAsIoKeHNe MyTel 10 ero CHIXKEHHUIO.

Bonpocwt u 3a0auu ons camonpoeepku
1. Jlalite ompeneneHue TMOHATHSIM  «BO3JCUCTBHE HAa  OKPYKAWOIIYIO  CpPEay»,

«m3Mmenenne OCy, «mocienctsus nsmenenus OCy.
[HaiiTe onpeneneHne NOHITHIO «3arps3HEHUE.
[TpuBenute uzBectHrle Bam kiaccugukanyu 3arpsi3HeHUH.
Onummre MacmTadbl HeTIHOTO 3arpsi3HeHHss MUPOBOTO OKeaHa.
OnumrTe MacmTadbl 3arps3HEHUS TTOYB MTECTUIIHIAMH.
Onummre MacmITadbl 3arpsiI3HEHUS TOYB TSHKETBIMUA METaIlJIaMHU.
JlaiiTe onpeneneHne NOHATUIO «OLEHKa Bo3AercTBUS Ha OCy.
Kakosa neiar OBOC?
. Ilepeunicnute ocHoBHBIE MpuHLMIIEI TpoBeaeHus OBOC.
10 [aiiTe onpeneneHne NOHITHIO «3KOJIOTHYECKasi IKCIIEPTU3AY.

©CoNoOR~WN
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11. Kakoit  ¢enepaibHBIA  3aKOH  pErVIAMEHTHPYET  TPOBEICHHUE  DKOJOTHYe-
CKOH 3KCIIEPTU3bI?

12. KakoBbI CpOKHU IMPOBEACHUS SKOJIOTHUYECKON IKCIEPTU3BI?

13. TlepeuncnuTe MPUHLIUIIBI SKOJIOTHUECKONW IKCIIEPTH3BI.

14. JlaiiTe onpeneneHue MOHATHIO «3KOJIOTHUCCKUH ayTuT.

15. Ilepeuncaure BUABI 3KOJOTHYECKOTO ayAUTA.

2.4 DKonomuueckue mexanumovl RPUPOOOOXPAHHOU 0eameabHOCImU
npeonpuamuil

CamocrosrenbHass paboTa CTyIeHTa COCTOMT B HM3YyYCHHHM IPAaBOBOM  OCHOBBI
SKOHOMUYECKHX MEXAHU3MOB NPHUPOJOOXPAHHON NIE€ATEIbHOCTH MNPEANPUATHN, CTPYKTYpPbI
I1aTexeil B 00J1acTu IpUPOIOTIOIb30BaHUS U OXPaHbl OKPYXKAKOIIEH Cpeibl.

[Tpunuuner  pa3paboTku  3¢G(GEKTUBHON  KOHLEMIUU HSKOHOMHUYECKOTO MeEXaHH3Ma
IIPUPOJIONOIB30BAHUS CIIEAYIOLIHE.

1. DddexTtuBHAs KOHIENIMS palMOHATU3AUUN TPUPOJIONOIL30BAHUS U OXPaHBI
OKpYKaIOIIEeH CpeAabl U COOTBETCTBYIOIIMIA YKOHOMUYECKUI MEXAHU3M MPUPOAOIOIb30BAHUS B
CEKTOpax/KOMIUIEKCaX MOTYT ObIThb pa3paboTaHbl M PealM30BaHbI TOJIBKO TOCJE pa3paboTKu
KOHIICTIIIUH Pa3BUTHSI CAMUX CEKTOPOB/KOMIUIEKCOB M BCE SKOHOMUKH B IIETIOM.

2. DKOHOMHYECKHI MEXaHU3M MPHUPOJIONOIb30BaHUS JOKEH OBITh OpraHu4YecKou
YacThIO0 «TJI00ATFHOTO» JKOHOMHYECKOTO MEXaHW3Ma, OH HE MOXeT OBITh JIOKaJbHBIM |
OXBaThIBaTh TOJBKO IPUPOAOIKCILUIYaTUPYIOIIUE KOMIUIEKCHI U OTpaciu. JlaHHBIA MeXaHU3M
JOJDKEH OBITh COTJIACOBAH C JIPYTMMH SKOHOMHYECKHMMH MEXaHU3MaMH, ICHCTBYIOIIUMH Ha
nociueAyommux  (ImMocjie  «IPUPOJHBIX»)  dTamax  MNPUPOAHO-IPOAYKTOBOM  BEpTHUKAIH,
COCIMHSIONIEH IIEpBUYHBIE IPUPOJIHBIE PECYpPChl C KOHEYHOM mpoaykuuen. Tem cambim
SKOHOMHMYECKUNA MEXaHU3M MPHUPOIOIONIb30BaHUSA (B Y3KOM CMBICIIE) JOJDKEH CTaTh YacThbiO
o0IIero MEeXaHW3Ma, pPEryIHpPYIoIero (YHKIMOHUPOBAHHE OTACIBHBIX IPOU3BOJCTB B
IPUPOIHO-TIPOTYKTOBON BEPTUKAIH, U OBITh OPUEHTUPOBAHHBIM HAa KOHEUHBIE PE3YIbTATHI.

3. DKOHOMHYECKHH MEXaHW3M TPUPOJIONONB30BaHUS B CEKTOPAX/KOMITJIEKCAX JOJKEH
(bopMHpOBaTBCS HA MEXKCEKTOPAIbHOM, MEXOTpPAcieBOM M MEKXPETHOHAIbHOM OCHOBE. DTOT
IOPUHLINAI MOYXXHO IPOWJUTIOCTPUPOBATH Ha NMPUMEPE B3aMMO3aBHCHMOTO XapakTepa pa3BUTHS
arpoNnpoOMBIIUIEHHOTO W  TOIUIMBHO-PHEPre€THUECKOTO KOMILIEKCOB IPH  AJIbTEPHATHUBHBIX
BapHaHTax pPEIICHUs IKOJOrnYeckux npobseM. B aTux ciydasx 3 PpexkTUBHBIA S3KOHOMUYECKUI
MEXaHU3M TPHUPOJIONONB30BAaHUS MOXKET OBITh CO3[aH TOJBKO HA OCHOBE KOMIUIEKCHOTO
MOJIX0/1a.

CymecTtByeT TpM  THNIAa  DKOHOMHYECKMX  MEXAHU3MOB  IMPHUPOJOIOJIB30BAHHUS:
KOMIIEHCUPYIOIIMM  (MATKUHA, TACCUBHBIM)  MEXaHW3M;  CTUMYJIUPYIOLIMM;  JKECTKH
(«nomasnstonuiiy). Ilpu n3ydeHnn TeMbl HEOOXOMMO YMETh 0XapaKTePU30BATh KaXIbIH.

®3 "O06 oxpane okpyxatomieit cpeasr” ot 10.01.2002 N 7-®3 pernmaMeHTUPYET METObI
sKOHOMHUECKOTro peryanpoBanus B OOC, nnaTy 3a HEraTUBHOE BO3EHCTBHE HA OKPYKAIOLIYIO
cpeny, MpeAnpUHUMATENBCKYIO JEATEIbHOCTh, OcyllecTBiIsieMyto B nemax OOC, 3aTparuBaer
BOIIPOCBHI DKOJIOTUYECKOTO CTPaxOBaHUSA, a TakK€ HA3blBA€T BUIbl OTBETCTBEHHOCTH 3a
HapylIeHWEe 3aKOHOJAaTelIbCTBa B OOJACTH OXpaHbl OKpYKaIoLIeH cpeabl M IMPOBO3IIIAIIACT
0053aHHOCTH TOJIHOTO BO3MEIIIEHUS Bpeaa OKpYKarollel cpese.

VYiep6, HaHOCHUMBIM BCIIEICTBUE 3arpsi3HEHUs MPUPOAHON Cpenbl - 3TO (PaKTHUYECKOe
IIPOSIBJIEHUE MOTEPh: DSKOJIOTMYECKHUX, COLMAIBHBIX, SKOHOMMUYECKHX. Paznuyaror npsaMoin
ymep0, T.e. ymepd BCIEACTBHE HEMOCPEACTBEHHOTO YXYIAIIEHUS 370pPOBbS H YCIOBUH
KHU3HEIEATEIIbHOCTH YEJIOBEKA; U - KOCBEHHBIN y11epo - yiiep0, Kak co3/laHhe MPEIIOChIIOK IS
YXYALIEHUS KU3HEJEATEIbHOCTH 4YeJOBeKa WM HEe3aMETHOrO0 BO BPEMEHHM M IPOCTPAHCTBE
BO3JCICTBUS Ha IOTCHLIMAIbHBIE BO3MOXKHOCTU IPUPOAHOM COCTABIAIOIIEH B CHUCTEME
«00111eCTBO - IPUPOJIHAS CPETay.

VYmepd MOXHO TpEeACTaBUTh TakkKe B BHIE OTPULATEIBHOIO OOILIECTBEHHOTO
noTpebsieHus, T.€. 3aTpaT Ha JIMKBUIALMIO HETaTUBHOTO BO3JCHCTBUS Ha OKPYXKAIOUIYIO Cpeny.
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VYiiep6 MoxeT ObITh MPEeNCTaBiIeH B Pa3jIMYHbIX BPEMEHHBIX HHTEpBalax: OJHOMOMEHTHBIN
(aBapwusi), mepMaHEHTHBIN (P03, 3aCOPCHHE MTOUB), IATCHTHBIN (TIPOSIBISIETCS CO BPEMEHEM )

YHuBepcaqpbHOM e€AMHONW eIWHUIBl H3MEpeHus ymepda He CyHIecTBYeT, T.K.
paccMaTpUBaeTCs BO3/ICUCTBUE HA YETIOBEKA HA PA3HBIX YPOBHSX.

Bennunna ymepba MOXKET OmpeiensTbCs B COOTBETCTBUU C Pa3HBIMM METOJUKaMU. 3a
OCHOBY OTPEICIICHUS SKOHOMUYECKOro yiepba Oepercs «BpemeHHass THUIIOBas METOIMKA
omnpezeNieHuss  SKOHOMHYECKON  3(G(EKTHUBHOCTH  OCYLIECTBICHUS  MPUPOJOOXPAHHBIX
MEPONPHUITHIA W OIEHKA SKOHOMHYECKOTO yIepOa, MPUYUHSAEMOTO0 HAPOJHOMY XO3SHCTBY
3arpsi3HEHUEM OKpYXKalolel cpeibl», paspadoranHas B 1986r.

Bonpocul u 3a0auu ons camonposepku

1. [laiite onpenesneHue TEPMUHY «I3KOHOMHUKA TPUPOIOTIOTH30BAHUS.

2. Ilepeunciiure  mpuHIUOBL  pa3paboTku  AG(EKTUBHOM  KOHICTIIMM  DKOHO-
MHYECKOT0 MEXaHU3Ma MPUPOIOTIOIb30BAHUSI.

3. Onumure cyTb KOMIIEHCUPYIOIIET0 MEXaHU3Ma MTPUPOI0TIOIH30BaAHUSI.

4. Onumure CyTh CTUMYJIUPYIOLIET0 MEXaHU3Ma PUPOAOIIOJIb30BAHUS.

5. Onumure cyTh KECTKOTO MEXaHU3Ma MIPUPOIONOIB30BaAHUSI.

6. KakoBbl MeTOIBI 3KOHOMHUYECKOTro perymupoBaHus B oxpaHe OC cormacao @3 «O6
OXpaHe OKpYXarolie cpeap»?

7. Kakue Buasl HeratuBHOro so3aercteua Ha OC sSBiagroTCs mIaTHeIMU coriiacHo @3 «O0
OXpaHe OKpYXarolie cpeap»?

8. Kakue BHIBI OTBETCTBEHHOCTH 32 HapyllIEHHE 3aKOHOAATENHCTBA B OOJIACTH OXpaHbI
OC cymecTByroT?

9. KakoBo makcuMaibHOE Hakazanue cormacHo YK P® 3a 3arpsisHeHue
Boa?

10. JlaiiTe onpenencHue MOHATHIO «yiiepo OCy.

11. Kakum 06pa3oM MOKHO paccuuTaTh yuepo okpyxkaroiei cpene?

12. KakoBbI BpeMeHHbIC HHTEPBAJIBI yIepoa?

6. MerToanyeckue PpeKOMeHJAUMHM MO TOATOTOBKEe 00y4arolerocs K
NPOMEKYTOYHOM aTTeCTALUH

VY4eOHbIM MJIaHOM MO JUCLHHILIMHE «DKOJOTHs» MPeAyCMOTpeHa cieayromas dopma
IIPOMEKYTOUHOM aTTECTAL[UU: 3a4eT.

IIpomexxyTouHass arrecranyss  HalpaBlieHa Ha IMPOBEPKY KOHEYHBIX pE3YJIbTATOB
OCBOCHMS JUCIUIUIVHBI.

dopMa NPOMEKYTOUHOM aTTeCTalluu <«3a4yeT» NperoiaraeT ycTaHOBIeHHE (akTa
c(OpPMUPOBAHHOCTH KOMIIETEHIIMM HAa OCHOBAHMM OLIEHKM OCBOEHHUS OO0y4arolmuMcs
IPOrPpaMMHOI0 MaTepuasia Mo  pe3ysbTaTaM TEeKYyLIero KOHTPOJs AUCHUIUIMHBI (MOAYINs) B
COOTBETCTBUM C TEXHOJOTMYECKON KAPTOM.

Ecnu obOyuarommiics HaOpan 3a4eTHOE KOJUYECTBO OasIoOB COIJIACHO YCTAHOBJIIEHHOMY
JIMaIa30Hy MO JUCHHUILIMHE, TO OH CUUTAETCS ATTECTOBAHHBIM.

Takum o00pa3oMm, MOATOTOBKA K 3auyeTy MpearosiaraeT IMOATOTOBKY K ayJUTOPHBIM
3aHATHSAM U BHEAYJTUTOPHOMY TEKYILEMY KOHTPOJIO BcexX (opm.
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