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1. IHHEPEYEHDb IIVIAHUPYEMBIX  PE3YJBbTATOB OBYYEHUA o
JUCIHUIIVIMHE, COOTHECEHHBIX C [IJIAHUPYEMBIMU PE3YJIbTATAMMU
OCBOEHUS OBPA3OBATEJIBLHOM ITPOT'PAMMBI

BI/I)I ACATECJIBbHOCTH BBIITYCKHUKA

JII/ICIII/IHJ'H/IHa OXBaTbIBACT Kpyr BOITPOCOB, OTHOCAIINXCA K IMPOU3BOJACTBCHHO-
TCXHOJIOTUYCCKOMY BHUAY HpO(bCCCHOHaﬂBHOﬁ ACATCIIBHOCTH BBIITYCKHHUKA B COOTBETCTBUH C
KOMIICTCHOWSAMU U BUJAMU ACATCIIBHOCTH, YKa3aHHBIMH B y‘IC6HOM IJIaHe.

eab u 3212494 QM CHUATINHBI

enpro n3ydeHUs: TUCUUIUIAHBI SBJSETCA — (OPMUPOBAHUE IIEIIOCTHOTO €CTECTBEHHOHAYYHOTO
MHPOBO33PEHHSI W TOBBIIIEHUE SKOJOTUUYECKOW rpaMoTHOCTH. O3HAKOMIICHHE OOY4YaIOIMXCS C
KOHIICTITYaIbHBIMH OCHOBaMH JKOJIOTUM KaK COBPEMEHHOW KOMIUIEKCHOW (yHIaMeHTaIbHON
Hayku o Ouocdepe u 3kocucremax. [loka3arb MecTO SKOJOrMM B HEpapXUM JIPYrMX HayK U €e
B3aMMOCBSI3b C COIMAJIbHBIMM IPOIECCaMH. YKa3aThb Ha JIBOMCTBEHHYIO POJIb YEJIOBEKa B €r0
BIUSHUM HA OKPYXKAIONIYI0 Cpeay M HEO0OXOAMMOCTh TapMOHM3AIIMK OTHOIICHHH OO0IecTBa c
OKpyxKaromen cpenoi. [loAroToBUTh KOMIETEHTHBIX CIENUAIMCTOB IO OCHOBHOM CIIEIMATIBbHOCTH C
9KOJIOTUYECKUMH 3HAHHMSMHU B 00JIACTU MPUPOJIOTNIOIH30BAHUS, BOCIIUTATh HABBIKK HYKOJIOTHYECKON
KYJIbTYpBI.

3ajayaMy U3y4eHUS IUCUUIUINHBI SBIISETCS:

- pa3BUTh CHOCOOHOCTH pa3pabaThIBaTh IJIaHBI, IPOIPaMMbl U METOIUKH, APYrHE€ TECTOBbIE
JOKYMEHTBI, BXOJAIIME B COCTaB KOHCTPYKTOPCKOW, TEXHOJIOTMYECKOM M 3KCIUTyaTallMOHHOM
JOKYMEHTAI[MH, OCYIIECTBISATH KOHTPOJIb 32 COOJIOJECHHUEM TEXHOJIOTMYECKON JMCUUILIUHBI,
9KOJIOTMYECKON 0€30MacCHOCTH MAaTUHOCTPOUTENBHBIX TPOU3BOJICTB.

Kon Copep:xanue Ilepevyens mIaHUpyeMbIX pe3yJIbTATOB
KOMIIeTeHIIUH KOMIIeTeHI Uil 00y4eHHUs 10 TUCHUILINHE
3HATh:

- OCHOBHBbIE TOJIO’KEHUS TEXHUYECKOM
JTUCLMIUIMHBI SKOJOruueckas 6e30nacHOCThb
MaIIMHOCTPOUTENBHBIX TPOU3BOJICTB;
yMeThb:

- pa3pabaTbIBaTh IJIaHbl, IPOrPAMMBI U
METO/UKH, JPYTrUue TECTOBbIE TIOKYMEHTHI,

CIOCOOHOCTH pa3pabaTbIBaTh
IUIaHbl, IPOTrPaMMBbl U
METO/AUKH, IPYyTrue TECTOBbIE
JOKYMEHTBI, BXOJISLIUE B
COCTaB KOHCTPYKTOPCKOM,
TEXHOJIOTUYECKON U

JKCILTyaTallIOHHOH BXOJSINME B COCTAaB KOHC TOPCKOU
I1K-20 JTIOKYMEHTAIIHH, N TPYKTOp ’.
TEXHOJIOTHYCCKOM 1 IKCIUTYaTallHOHHOM
OCYIIECTBIISATh KOHTPOJIb 32 .
JOKYMEHTAIIMHU, SKOJIOTUYECKON O€30TIaCHOCTH
COOIIOIEHNEM
.« MAaITUHOCTPOUTEIIBHBIX ITPOU3BOJICTB;
TEXHOJIOTHYECKON
. | BIageTh:
MUACIUIUINHEL, YKOJIOTHYECKON
- HaBBIKAMH OCYIIECTBIICHUS KOHTPOJIS 32
0€e30MMacHOCTH N
COOIIOAEHNEM TEXHOJIOTHYECKON JUCIUILINHEL,
MAaITHHOCTPOUTEIIBHBIX .
SKOJIOTHYECKOM 0€30I1aCHOCTH
MIPOU3BOJICTB

MallIMHOCTPOUTECIIbHBIX ITPONU3BOACTB.

2. MECTO JJUCIHUILIJIUHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITPOT'PAMMBI

Huctunmuaa b1.B.12  Dxosorudeckass 0€30MacHOCTh B MAIIMHOCTPOCHHHM OTHOCHTCS K
BAPUATHBHOW YaCTH.

JucuumiuHa DkoJjiornyeckass 0e30MacHOCTh B MAIIMHOCTPOCHHMU Oazupyercs Ha 3HAHUSX,
MOJIYYE€HHBIX IPU U3YYEHUU Y4E€OHBIX TUCIUIUIMH OCHOBHBIX 00pa30BaTEIbHbBIX IPOrPAMM.

OcCHOBBIBasICb Ha W3YYEHUHU IE€PEUMCICHHBIX AMCLUILUINH, JKOJoruueckas Oe30MacHOCTh B
MAaIlMHOCTPOCHUH  MPEACTABISET OCHOBY JUIA  M3y4eHUs AUCHUIUIMHBL  be3ormacHocTh
KU3HEACITEIBHOCTH.

Takoe cucTreMHOE MEXIUCHUILUIMHAPHOE M3y4eHHE HaIpaBJI€HO Ha JOCTH)KEHHE TpeOyeMoro
®I'OC ypoBHS MOATOTOBKHU 110 KBaTU(pUKauu OakagaBp.



3. PACOPEJEJEHUE OB BEMA JUCLHUIIJINHBI

3.1. PacnpenesieHue 00beMa JMCUMILIMHBI 110 (popMaM 00ydeHH s

Tpyooemkocms oucyuniunbl 6 wacax
Kypcosas
paboma
S 3 (npoexm)
g 3 P ’ Buo
Dopma & 2 Q = KOHmMponb -
® 2 S S HPOMEIHCYMOUHOU
oOyuenusn ® 2 2 5 S Has
S & 3 X ammecmayuu
3 2 S > 3 paboma,
S 3 & f ] 38
S| 5| £| 8|88 8| §¢8| pepepam,
S o g 3|8 s S s
Q Q N N S|S S| 23 S PIrep
S| 3| S| 2| 8ISg &3] 8¢
<O 23 T | ISISSIRE| O]
Ounas 1 1 72 | 34 | 17| - 17 38 3a4er
3aounas - - - - - - - -
3aouHas
(yckopeHHoe - - - - - - - - .
00yJeHme)
OuHo-3204Hast - - - - - - - - -

3.2. Pacnpenesnenne o0beMa JMCUMIIMHBI 110 BUJIAM YU4eOHbIX 3aHATHI U TPYA0EMKOCTH

ému.6 Pacnpedenenue
Tpyoo- UHMEPAKMUGHOII, no cemecmpam, uac
Buo yueonuix 3anamuii emKocmb aKmMueHoll,
(uac.) UHHOBAUUOHHOIL Ji
¢dopmax, (uac.)
I. KontakTHasi padoTa 00y4aroIuxcs ¢
npemnojaaBaresieM (Bcero) 34 17 34
Jlexunu (JIk) 17 17 17
Ipaxktrnueckue 3austus (I13) 17 - 17
['pynmnoBsie (MHAMBU YA bHBIE) KOHCYIBTALUN + - +
II.CamocTosiTeibHAsA padoTa 00y4ar0IIUXCS
38 - 38
(CP)
[ToaroToBKa K MPaKTHYECKUM 3aHATHIM 18 - 18
IToaroroeka x 3a4ery 20 - 20
III1. ITpomeskyTOYHASE aTTECTALMS 3a4er + - +
OO6mas Tpy10eMKOCTh IUCIHILIIHHSI . ...... Yac. 72 - 72
3ad4. efl. 2 - 2




4. COAEP) KAHUE JUCHUIIJINHBI

4.1. PacnpenesieHue pa3iesioB JMCUMILIUHBI 110 BUAAM YUeOHBIX 3aHATHI

- VISl 04HOM (pOpMBbI O0y4YeHHS:

Buoot yueonuvix sanamuil, exniouasn
Mo pas- Haumenosanue Tpyooen- CamocmoamenvHylo padomy odyuarowuxca u
mpyooemkocmu; (uac.)
dena u pazoena u Kocmb,
yll86l-lble 3aHAmMuUA camocmoamesibHasn
memul mema OUCUUNIUHDL (uac.)
P npakmuueckue paboma
ey 3anamus odyuarowuxcs
1. BBenenne B 3K0J10ruI0 20 4 6 10
1.1. | IIpenmet u 3agaum K0JIOTUN 12 1 6 5
Vaeune Bepnanckoro 0
1.2. pHa 4 1 - 3
ounocdepe
Knaccudukarms
1.3. Puca 4 2 - 2
9KOJIOTHYECKUX (PaKTOPOB
2. IKxocucrema 20 6 9
2.1. | CocTaB dKOCUCTEMBI 6 1 2 3
broTtnueckas CTPYKTypa
2.2. PYKIYP 9 2 4 3
9KOCHUCTEMBI
ITpuHIMn KIIMOHUPOBAHUSI
2.3, | Hpusman  gynionmp 5 2 ; 3
9KOCHUCTEM
3. IKOJOrH4YecKUii MeHeIKMEHT 14 4 - 10
Buenpenue CHACTEMBI
3.1. | ynpaBieHus OKpY KaroIeu 7 2 - 5
cpenoi
3.2. | Knaccudukanuss MOHUTOPHHTA 7 2 - 5
IIpaBoBbBIE acNneKThl
4. p 18 4 5 9
KO0JIOTHH
41 XapakTepuctuka arMmocgepsl u 4 1 3
" | BUABI 3arpsA3HEHUN
[IpaBoBoi peXUM
4.2. | npupOAOTIOIH30BAHMS u 3 1 - 2
OXpaHbl OKPYKAIOIIEH Cpeabl
Bunni  OTBETCTBEHHOCTH  3a
4.3. | DKOJIOTHYECKHUE 3 1 - 2
MIpaBOHAPYIICHUS
OcHOBEBI aIMOHAIILHOTO
44, pall 8 1 5 2
MIPUPOIOTIOJIH30BAHUS
HUTOIro 72 17 17 38

4.2. Conepmaﬂue AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3jiejiaM U TeMaM

Pasznen 1. BBenenne B 3K0J10ruio

Tema 1.1 [Ipeamet u 3agauu 3xoaoruu (Jlekuusi-quckyccusi — 1 yac.)

CylecTBOBaHUE YEIOBEKA HEPA3PBHIBHO CBS3aHO C ONPEAEIECHHBIMU YCIOBUSAMHU CPE/ibl (TeMIlepaTypa, BJIaKHOCTb, COCTaB BO3/yXa, KA4eCTBO
BOJIbI, COCTaB IMUIUM M Jp.). DTH TpeOOBaHHs BbIpabATHIBAINCh B TEUCHHWE MHOIMX THICSUEIETHI CyLIECTBOBaHMS 4desioBeka. [IOHATHO, 4TO Hpu
PE3KOM M3MCHEHHH 3THX (aKTOPOB WIIM OTKJIOHCHHH OT HOPMBI, TpEOYEeMOH OpraHu3My, BO3MOXKHBI HapylleHHe OOMEHa BELIECTB U, KaK KpalHH
cily4aid, HECOBMECTUMOCTD C JKH3HbIO 4esoBeka. HeBO3MOXKHO OXpaHsTh NPUPOY, MOJIb30BATHCS €10, HE 3HAsl KaK OHA YCTPOEHA, 110 KAKUM 3aKOHaM
CYIIECTBYET U Pa3BUBACTCs, KaK pearnpyer Ha Bo3JeiicTBUE uesioBeka. Bee 3To U sBisiercs MpeaMeToM 3K0JIOTHu.

Tepmun "skosnorus” npennoked B 1869 r. D. I'ekkeneM (Hemeukuii ecrecTBo-ucnbITaTenb). OT rpedeckoro "oikoc" - qom, "noroc” - Hayka.
Kak HayyHas IMCUMIUIMHA «3KOJOTUS» HMeeT Ooyiee uyeM BEKOBYK MCTOpHI0. CHCTEMAaTHUECKHE SKOJIOTMYECKUE MCCIIENOBAaHUA BEAYTCS
npubiu3uTesibHO ¢ 1900 1. OCHOBBI 9KOJIOTHH MOXKHO HAiTH B HAay4YHBIX TPyAax yueHbix mpouutoro Beka (I'ymbonbt, Jlamapk, Cesepiies u ap.). B
Pa3BUTHE FKOJIOTMH 3HAUMTENIbHBIN BKJIAJ| BHECIH pycckue yueHble: BaBmios, Cykaues, [TaBinosckuii, IlIBapi, KosgecHukos u ap.

Ocobast 3aciyra npuHauiexut B. V. Bepnajnckomy. B coBpeMeHHOM MOHMMaHMH DKOJIOTUS - HAyKa O B3aUMOOTHOILICHHUSX MEXIY )KUBBIMU
OpraHM3MaMH U Cpeioi ux oduTanus. Kpome TOro, 3K0J1orus KjiacCHpUIUPYETCs 10 KOHKPETHBIM 00bEKTaM M CPE/IaM M CCIICOBAHUSL.

Br11ensoT 3K0JI0THI0 YeJIOBEeKa, )KUBOTHBIX, PACTEHHH 1 MUKPOOPIaHU3MOB.




B cBOIO OuYepesib 3TH I'PYIIIbl MOXKHO HCCIEI0BATh Ha YPOBHE 0COOM HJIM COOOIIECTBA, @ MOXKHO B BOJIE, ITOYBE MIJIM aTMOc(depe, B 3EMHBIX
YCJIOBUSAX WJIM KOCMHUYECKUX. JKUBBIE OpraHU3Mbl OOMTAIOT B YCIOBHMSX TPOIHMYECKOH, YMEPEHHOW W IOJISIPHOW 30H, a TaKK€ B €CTECTBEHHBIX,
U3MCHCHHBIX HWJIM aHTPOIOIC€HHBIX (C03}13HHHX l-le,l'lOBeKOM) CUCTEMAX, KPOME€ 3TOro, MOXHO YUYHUTBIBATh 3arpsA3HCHHOCTb WJIM HE3arpsA3HCHHOCTH
cpebl.

Dkonorusi Kak Hayka OCHOBaHA Ha Pa3HbIX OoTpacisix Ouojoruu (Gpu3Hosorus, reHerika, Onopusnka), cBsi3ana ¢ JpyruMu Haykamu (dusmka,
XUMHS, MaTE€MaTHUKa, reorpa(buﬂ, FeOJ'lOl"l/lﬂ), UCIIOJIB3YET UX METOABI U TECPMUHBI. B CBSA3H C DTUM IIOSABUJIMCh B IIOCJICIHHUE T'OAbI ITOHATUS
"reorpaduueckas sxkoaorus”, "XUMHIEcKas IKOIOrus", ""MaTeMaTHIecKast dKoIorus", "KkocMudecKast 9Koorusa" u "IKosorus denosexa'.

B3auMOOTHOLIEHUAMH Y€I0BEKA U MALIMHbI B YCIIOBUSX NPOMBILUIEHHBIX NPEANPUATUI 3aHUMAETCS OXpaHa Tpya.

3agaun SKOJOTMH KaK y4eOHOH IMCLMIUIMHBI B TEXHMYECKOM By3e ropasfo yxe. B mpouecce mpodeccHoHanbHON ACATENbHOCTH Oymymimii
CIICLMAJINCT - HHXKEHEP

HEen30eKHO Oy/IeT BIMSTh Ha OKPY)KAIOILYIO CPE/y M )KUBYIIME B HEll )KUBble opraHu3Mbl. Clie0BaTEIbHO, OT TOr0, HACKOJIBKO OH MOHUMAET
BJIaJICET 3aKOHAMHU TIPUPOJIBI U €€ CTPYKTYpPOil, Oy/IeT 3aBUCETh YCTPAaHEHHE HEraTUBHBIX MOCIICACTBUI IPOU3BOICTBA, B KOTOPOM OH paboTaeT.

TaKl/lM 06p330M, 3a4a4d_3KOJIOTMU MNPHUMCEHUTCIBHO K JOCATCIBHOCTH HHXXCHEPA TMPOMBINUICHHOTO IPOU3BOACTBA MJIM IPOCKTHO-
KOHCTPYKTOPCKOT'O NPEIPHUATHS MOTYT OBITh CIIEYIOLIHE:

1. OnTuMu3ayst TEXHOJIOIMYECKUX U KOHCTPYKTOPCKUX PELICHUH, HCXO/Is U3 MUHUMAJILHOTO yiiepOa OKpyKarowlen cpene.

2. IIporHo3upoBaHue U OLIEHKA BO3MOXKHBIX OTPHLATENIbHBIX ITOCIEACTBUN NEHCTBYIOLIMX U IPOEKTUPYEMBIX MPEANPUATUI HA OKPYIKAIOLLYIO
cpeny.

3. CBOEBPEMEHHOE BBISBIICHHE U KOPPEKTHPOBKA TEXHOJOTHUYECKHX IPOLIECCOB, HAHOCAIIMX YIEepO OKpysKalolel cpere.

4. Co3nanue cucTeM nepepaboTKH OTXO0/0B ITPOMBIIICHHOCTH.

Tema 1.2. Yuenue Bepuaackoro o ouocepe (Jlekuusi-nuckyceus — 1 yac.)

Hepe}l COBPEMECHHBIM OGU.LCCTBOM CTOMT 3aJa4a COXpPaHUTh IPUPOIHBIC 60FaTCTBa CEroAHs U NpEAyNnpeaAUuTb OTPULATEIIbHBIC TOCIICACTBUA B
Oynymwem. st 3Toro HeOOXOAMMO H3YYHTh MHOTOOOpa3HBIE MPOLECCHI, MOCTOSHHO NpoTekaromme B npupoge. OCHOBOH SIBISCTCS Y4EHHE O
6urocepe 3emitn.

buocdepa (6MO-KH3HB) - 4YacTh 3eMJIM, B KOTOPOH pa3BHBACTCS JKM3Hb OPraHHU3MOB, HACEIIOIIMX [OBEPXHOCTh CYIIM, HHXXHHE CIIOW
aTtMochepsl 1 ruapochepy.

Taxum o6pa3om, buocdepa Bkimoyaet B ceOst:

1. 2QKuBble OpraHu3Msl (pacTeHusl, *KHUBOTHBIE, MUKPOOPTaHU3MbI);

2. Tponocdepy (HIKHHIA Ci10it aTMOC(hEpb);

3. T'uapocdepy (oOkeaHsl, MOPSI, PEKH H T.11.);

4. Jlutocdepy (BEpXHSA 4aCTh 3EMHOH KOPBI).

Bospact 6uocdeps! npubIH3UTENbHO 4 MIP. JIeT.

Tepmun "OGuocdepa" BBegeH B 1875 r. aBcrpuiickuM reonorom 3roccoM. OCHOBONMOJOXKHHK COBPEMEHHOIO YYEHHUsI - PYCCKUH Y4eHBII
Bepnanckuit Bnagumup MBanosuy (1863 -1945 rr.).

CyTb 3TOro yueHus: 6uocdepa - 3T0 Ka4eCTBEHHO CBOcoOpasHasi 000J109Ka 3eMIIH, Pa3BUTHE KOTOPOW B 3HAYMTEIBHOW MEpE ONMpPEAeseTCs
JIeSTEBHOCTBIO KUBBIX OPraHu3MoB. bruocdepa npeacrasiser coboil pe3yabTaT B3aHMOACH CTBHUSI )KHBON U HOKHUBOH HPHPOIBL.

DeMeHThl HEeXXUBOI IIPUPOJIBI CBA3AHBI BOSANHO C OMOILBIO KUBBIX OpraHu3MoB (puc. 2). HykHsist gyacTs Ouochepsl pacnpocTpaHsercs Ha 3
KM Ha CyllIe ¥ Ha 2 KM HIDKE JHa OKeaHa. BepXHss rpaHHLa - 030HOBBIN CJIOH, BbILIE KOTOPOro Y@ u3iiydyeHus COJHIA UCKIIOYAIOT OPraHHuECKYI0
»ku3Hb. ToIMHA - HECKOIBKO MUUTMMETPOB. OCHOBOI opranndeckoi xu3Hu sipisercs yriaepox (C).

DJIeMEHTbI HeXXHBOW IPUPOJIBI

MalaKasha

Puc. 2. Cxema cTpoenus 6uocdepsl

Pewaroniee 3HayeHHe B HCTOPUH 00Opa3oBaHus Ouocdepbl MMENO IOSBICHHE HAa 3eMJle PacTeHMi, KOTOpbie B Mpolecce (OTOCHHTE3a
CcHHTE3UpYyIOT opranndeckue Bemectsa u3 CO, u H,O moja JeiicTBHEeM CONHEYHOro cBera. B pesynbrate dorocuHTe3a exerogHo oodpasyercs 100
MJIpJl. TOHH OpraHM4YecKoro BemiecTBa. VIMeHHO Onarojaps pacrTeHMsAM Ha 3emie IOJNy4YWJIM pa3BUTHE pas3JIMuHbIC BUIbI JKUBOTHBIX, WU
OCYILECTBIISCTCS. OOMEH BEIIECTBOM U SHEPrUeil MeX Ay )KUBOH 1 HEKUBOW IIPUPOMOIL.

OCHOBOI INHAMUYECKOTO PABHOBECHS M YCTONYMBOCTH OHOC(HEPHI SIBISIFOTCS KPYrooOOPOT BELISCTB M [IPEBPAIICHUE SHEPIHH.

Bepuanckuii B.U. BinenseT B Gnocdepe riayboko OTIHMYHBIC U B TO )K€ BPEMsi TEHETHYECKU CBSI3aHHBIC YACTH:

1. JKuBoe BelecTBO - )KUBbIE OPraHU3MBI;

2. buoreHHoe BEIECTBO - MPOIYKTHI )KH3HEICATEIbHOCTH JKUBBIX OPraHU3MOB (KaMEHHbIH Yroib, HeThb U T.I1.);

3. KocHoe BeuecTBo - FOpHbIE MOPOJIbl (MUHEPAJIBI, TJIMHBL..);

4. buokocHOe BElEeCTBO - IPOAYKTHI pacnajia v nepepadoTKu FOPHBIX U 0CAA04-HbIX IIOPOJ] AKUBBIMH OpraHU3MaMu (IIOUBBI, WJI, IPUPOHbBIE
BOJIbI);

5. PaanoakTuBHbIE BELIECTBA, 10JYYAOIIUECS B PE3yJIbTaTe paciaga paauo-aKTUBHbBIX IEMEHTOB (paiuii, ypaH, TOpUH U T.1.);

6. PaccessHHbIE aTOMBI (XUMHYECKHE 3JIEMEHTBI), HAXOSAIIMECS B 3MHON KOPE B PACCETHHOM COCTOSHUU;

7. BemecTBo KOCMHYECKOI'0 IIPOMCXOKACHHS - METEOPUTHI, IIPOTOHBI, HEUTPOHBI, FJEKTPOHBI.

JKuBoOe BeIecTBO - 3TO COBOKYIHOCTh M OHOMacca KMBBIX OPraHU3MOB B

6uocpepe (tadu. 1).

Tabmnuua 1
Buomaccel opraHu3MoB 3emin
Cpeoa Opzanuszmol Macca, 1012 m %
Pacrenus 2,4 99,04
Cya
JKuBoTtHbIC 0,02 0,825
Pacrenus 0,0002 0,008
OxkeaHbl
JKuBotHbIe 0,003 0,124
CyMMapHbIi O61as 6uomacca 2,4232 100




B mporecce pa3sutis 61nochepsl BHIASIIOT 3 dTana ;

1. Buocdepa (rae uyenoBek BO3ASHCTBOBAN HA IIPUPOY HE3HAUMTENbHO. Bo3pact yenoBeyecTBa npuMepHo 1,5 MitH. jer);

2. buorexnocoepa.

CoBpeMeHHast buocdepa - 9TO pe3ysbTaT JIUTEIBHOH dBOMIOLNHE OPraHUYECKOro MUpa M HEOXHUBOM Hpupoasl. YenoBedeckoe 00IIECTBO - 9TO
OIIMH M3 JTAIOB Pa3BUTHUs JKM3HH Ha 3emie. JlesTelabHOCTh 4YeroBeKa CIEAyeT paccMaTpHBaTh KAaK COCTaBHYIO yacTbh Ouocgepsl. TexHHKa - 9TO
KaueCTBEHHO HOBbIH 3Tall ee pa3BUTHs. BO3HMKAIOT BONPOCHI:

- KaKHM IyTeM IOMJeT pa3BUTHE YeloBeKa 1 buocdeps B Oyaymiem;

- KaKuUMH CpeicTBaMU M30exaTh HEOOPaTUMBIX IOCIEICTBUIH B ipupoje. IIpeoTBpaTuTh U3MEHEHHUsT HEBO3MOXKHO. OUYEBUIHO, YTO CIIEAYET
Hay4YUTbCA

YIPABJIATH IPOLECCAMH MEKIY YEIOBEKOM U IPHPOIOH TaK, YTOOBI OHU ObLIN B3aHMOBBITOJHbI;

3. Hoocdepa - chepa pasyma.

DT0 MOHATHE BBEN (paHily3cKuii MareMaTHk U ¢uiaocod Jle-Pya B 1927 r., a obocHoBan Bepraznckuit B.U. B 1944 r. D10 BhICIIas CTAAUSA
pa3BuTHs OHOCdepbl, KOrja pasyMHas JESITCIbHOCTh YEJIOBEKA CTAHOBHTCS IJIABHBIM (paKTOpoM pasButus. B Hoocdepe 4enoBeK CTaHOBUTCA
KPYIHOH I'€0JOrMYecKOl CHIIOH, OH IepecTpanBaeT CBOUM TPYAOM M MBICIBIO 00JacTh CBOEH jKM3HU. UeraoBek Hepa3phIBHO CBsi3aH ¢ OHochepoil,
yiTH U3 Hee He MokeT. Ero cyiecTBoBanue - ectb GpyHKIus: Guocdepsl, KOTOPYIO OH HEHM30EKHO U3MEHSIET.

Tema 1.3. Knaccuduxanus 3xonorndeckux paxkropos (Jlekuusi-auckyccus — 2 yac.)

C OKOJIOTHUYCCKUX ﬂ0314u14ﬁ cpeaa - 3TO NPUPOAHBIC TEJIa U ABJICHUA, C KOTOPBIMH OPraHU3M HAaXOAUTCA B IPAMBIX HIU KOCBCHHBIX
otHowIeHUsX. OKpyKaroIas OpraHu3M Cpefa XapaKTepu3yeTcsi OrPOMHBIM Pa3sHOOOpa3neM, Cllarasch M3 MHOXECTBA JMHAMHY-HBIX BO BPEMEHH U
IPOCTPAHCTBE IJIEMEHTOB, SIBJICHHH, YCIOBHI, KOTOPbIE PACCMAT-PUBAIOTCS B KadecTBe (paKTOPOB.

Okonornyeckuii HakTop - 970 M000€E YCIOBHE CPEbl, CHOCOOHOE OKa3bIBaTh MPSIMOE WIH KOCBEHHOE BIIMSHHE HA JKHBBIC OPraHU3MBbL. B cBoO
ouepeb OpPraHu3M pearupyer Ha SKOJOrHYeCcKUi (haKkTop NPUCIIOCOOUTEIbHBIMU PEAKIHSIMU.

Okonorudeckue pakTopbl Cpebl, ¢ KOTOPBIMH CBs3aH JIF0O0OH OpraHu3M, JeIsITCs Ha ABE KAaTErOPUH:

1. dakTOpBI HEXUBOI MPUPOABI (AOMOTHYECKHE);

2. ®akTOpHI XKUBOI NPUPOABI (OnoTHYeckue). AGHOTHYECKHUE:

* KIMMaTH4YecKue (CBET, Biara, JaBjeHue, TEMIIePaTypa, IBHKCHUE BO31yXa);

. MOYBEHHBIE(COCTAB, BJIArOEMKOCTb, INIOTHOCTb, BO3AYXOIPOHUILIAEMOCTB);

*  oporpadudeckue (penbed, BEICOTa HaJl yPOBHEM MO, IKCIIO3ULIMS CKIIOHA);

*  XUMHYECKHeE (COCTaBBI FA30BOT0 BO3/yXa, COJICBOH COCTaB BOABI, KHCIOTHOCTB).

Buoruyeckue:

*  (¢uroreHusie (pacTeHus);

*  300reHHbIC ()KUBOTHBIE);

*  MHKpPOOHOreHHbIE (BUPYCHI, DaKTEepHH);

AHTPOIIOreHHBIC (eATEIbHOCTD YEI0BEKa).

AbGuornyeckne hakTopbl HA3EMHON CPEIbI

1. Jlyumcras sHeprus cojHIa

CoJHevHast SHEPrus - OCHOBHOI HCTOYHHK SHEPTUH Ha 3eMJIe, OCHOBA CYIIECTBOBAHMS KUBBIX OPraHM3MOB (TIporiecc HOTOCHHTE3a).

KonuuecTBo sHepruu y nosepxuoct 3emun - 21%10 2 kJlx Ha 5KBaTOpE (CONHEUHAs OCTOSHHAS). YMEHBIIACTCA K TOMOCAM TIPUMEPHO B 2,5
pasa. Taxke KOJMYECTBO COIHEYHOH SHEPrUH 3aBUCHT OT IEPHOJA IOfa, MPOAODKUTEIBHOCTH IHS, MPO3PAuyHOCTH aTMOC(HEpPHOro Bo3myxa (dem
GoJblIe MBIIM, TEM MEHbILE COJHEYHOI sHepruu). Ha ocHOBe pagualinOHHOrO P&KMMa BBIACISIOT KIMMaTHYECKHE Mosica (TyHapa, Jeca, IyCThIHA U
T. 11.).

2. Ocseuenne

OmnpenensieTcsi FOOOBOH CyMMapHO#M CONHEYHOH paxuarueil, reorpadudeckumu pakropamu (cocrossHue atMocepbl, Xapakrep pesibeda U T.
1.). CBer HeoOX0auM 111 Iporiecca (HOTOCHHTE3a, ONPEAEISIET CPOKH LIBETCHHS U IUIOAOHOIICHHS pacTeHUil. PacTeHus noapasaessores Ha:

. CBCTOJ’I}OGI/IBHC - paCTC€HHUA OTKPBITHIX, XOPOIIO OCBEUIAEMBIX MECT,

* TEHENOOUBBIC - HIXKHHUE APYChI JIECOB (3€NICHBIN MOX, JIMIIANHHUK);

* TEMJIOBBIHOCIMBBIC - XOPOILIO PACTYT Ha CBETY, HO M EPEHOCAT 3aTeHeHHe. JIerko moacTpanBaloTCs MO/ CBETOBOM PEXKHM.

HJ’IS{ JKHUBOTHBIX CBC’TOBOﬁ PEXUM HE SABJIACTCA TaKUM HGOGXO):UAM]:IM 3KOJIOTHYECKHUM d)aKTOpOM, HO OH HYXCEH IJI1 OpHUCHTAllMU B
npoctpaHctBe. 1109TOMy pa3inMyHbIC KUBOTHBIC HMEIOT PAa3JIMYHYI0 KOHCTPYKLHIO Iia3. Y GeCro3BOHOYHBIX - camasi NPUMHTHBHAs, Y APYTHX -
OYEHB CI0XKHAasL. Y HOCTOSHHBIX OOHMTATENIEH Melep MOXKEeT OTCYTCTBOBaTh. ' peMydne 3MeH BHAAT HH(PAKPaCHYIO 4acTh CIHEKTpPa, T0ITOMY OXOTATCS
HOYBIO.

3. Temneparypa

OnuH 13 BakHeHIMX abnoTndeckux (HakTOPOB MPSIMO WM KOCBEHHO BIMIOLIN HA KUBBIC OPraHU3MBL.

TeMnepaTypa HEIIOCPEACTBCHHO BJIMACT Ha JKU3HCACATCIBHOCTH paCTeHHﬁ U JKABOTHBIX, ONPEACIIsAsA HUX AaKTUBHOCTb MU XapakTep
CYILLECTBOBAHHUS B KOHKPETHBIX

cutyanusx. OCOGEHHO 3aMETHOE BIHAHHE OKa3biBaeT t * Ha (POTOCHHTE3, OOMEH BELICCTB, IOTPEOICHHE TIHIIH, BHIATE/IbHYIO AKTHBHOCTD H
pasmHokenue. Hanpumep, y

Kaprodess MaKCHMallbHast TPOAYKTUBHOCTL (oTtocuuTesa npu +20° C, a npu t = 48° C mOIHOCTHIO IPEKPaIaeTcs.

B 3aBHCHMOCTH OT XapakTepa TeMJI000MeHa ¢ BHELIHEH CPefoil OpraHu3Mbl JENsATCS:

+ Oprauu3MeI, TEMIEpaTypa Tela KOTOPHIX paBHA t | OKPYXKAOUIeH CPebl, T.c. MEHACTCS B 3aBHCHMOCTH OT t * OKpYKaroIeH CpEbl, Her
3 (EeKTUBHOrO MeXaHW3Ma TEPMOPEryJUUU (PACTEHHMs, PbIOBI, PENTHIIMHK). PacTeHHS] MOHMKAKOT t % 3a Cyer MHTEHCHBHOIO UCIIAPEHUS; TIPU
JIOCTATOUHOM CHaOKEHUHU BOJIOf B MYCTHIHE - yMeHbImaeTcs t * micthes Ha 15° C.

. OpraHu3Msbl ¢ MIOCTOSTHHOW TEMITEpaTypoil Teia (MIICKOIMTAIONIKE, THIIb), 00Jiee BHICOKHI ypOoBeHb 0OMeHa BemectB. CymiecTByer
TEIION30ISLHOHHBII CI10i1 (MeX, mepbst, xkup), t ¢ =36-40°C.
. OpraHu3Msbl ¢ TIOCTOSIHHOM TeMIiepaTypoi (ex, 0apcyK, MeIBE/ib), IIEPUOJ aKTUB-HOCTH CONPOBOXKIAAETCS MMOCTOSHHOW TeMIIepaTypoit

T€la, a Ipru 314MHC]>1 CIITYKE — 3HAYUTEIJIBHO IMMOHMKACTCA, T.K. IPOUCXOAUT IOTEPSA SHEPIUH.

Taxoke BBLACISIIOT OPraHU3MBbl, CIOCOOHBIE EPEHOCHTh KOJICOAHHS TEMIIEPATY PhI

B mmpokux npenenax (MMIIAHHUKK, MIICKONUTAIOLINE, CEBEPHbIE MTHIBI) M OPraHU3Mbl, CYILIECTBYIOILIME TOJBKO IPU ONPENEIEHHBIX
TemIeparypax (IiIy0OKOBOIHbBIC OPraHU3MBbI, BOZOPOCIHU HOJSPHBIX JIBIOB).

4. BnaxxHoctb aTMOCcepHOro Bo3ayxa

HawuGosiee GoraThl BJaroil HWXKHHE CJIOM atMocdepsl (10 BBICOTBHI 2 KM), IJie KOHLEHTpHpYyeTcs 10 50% Bceill Biard, KOJMYECTBO BOASHOIO
napa, CoAeprKallerocs B BO3/1yXe, 3aBUCHT OT TEMIIEPAaTypbl BO3yXa.

5. ATMochepHbie ocaKu

310 KOXKIb, CHET, Ipax U T.n. Ocagkyu ONPENessIoT IepeMelieHHe U PacpoCTPaHEeHHE BPEIHBIX BEIIECTB B OKpyXKarollei cpene. B obuiem
KpyrooGopore BoJbl HanboJiee MOABMXHBI KIMEHHO aTMOC(epHbIie O0CaJKH, T.K. 00beM Biaru B arMochepe mensiercst 40 pa3 3a roa. OCHOBHBIMH
YCJIOBHSIMH BO3HMKHOBEHHSI OCa/IKOB SIBJIIFOTCS: TeMIlepaTypa BO3AyXa, ABHKEHHUE BO3YLIHBIX Macc, peibed.

CyLIECTBYIOT CIEYIOIME 30HbI B PACIPEEICHUH OCAIKOB 110 3eMHOM OBEPXHOCTH:

*  Buaxnas skBatopuanbHas. OcaakoB Gosice 2000 mMm/roa, Hampumep, OacceliHbl pek Ama3oHka, KoHro. MakcuMmaiabHOE KOJHYECTBO
ocazkoB - 11684 mm/rox - o. Kayan (I"aBaiickue ocrpoBa), 350 qHe#t B rofy WAET H0kK/b. 3[eCh PAaCIOaraloTCs BIaXKHbIC YKBATOPUAIIBHBIC Jieca -
camblii GoraTelil THI pacTHTeNbHOCTH (Gonee SO ThICSY BUIOB).




*  Cyxas 30Ha Tponnueckoro nosca. Ocagkos menee 200 mm/rox. Ilycreinst Caxapa u T.1. MUHUMaJIBHOE KOJIMYECTBO 0caakoB - 0,8 MM/roz
- nyctbiHsg Atakama (Unin, FOxnas Amepuka).

e Buaxnas 30Ha ymepeHHbIX mnpot. OcankoB 6osiee 500 mm/rox. JlecHas 3ona Esponsl, CeBepHas Ameprka, CuOupb.

*  TlonsipHast obiactb. He3HauuTebHOE KOJIMYECTBO OCAAKOB - 10 250 Mm/rox (HM3Kas TeMiiepatypa BO3JyXa, HH3KOE HCIApEHHE).
ApKTHYECKHE ITYCTBIHU C OEHOI PaCTHTEILHOCTHIO.

6. 'a30Bblii cocTaB aTMOChepbI

CocraB ee MPaKTUYECKH OCTOSIHEH U BKIIFOYACT: a30T, KMCIOPO, YIJICKUCIIBII Ia3, aproH U APyrHe rasbl, YaCTHIBI BOABL, bUIb.

7. JIBvoxeHue BO3YIIHbBIX Macc (BeTep)

MaxkcuMaibHas CKOpocTh Berpa npuMepHo 400 km/4 - yparan (wraT Hero-I'emmiuup, CIIA).

BeTpoBoit Hanop - HarpaBieHHE BETPa B CTOPOHY MEHBILEro AaBieHus. Berep nepeHocHT nmpumMecH B atMochepe.

8. JlaBnieHue atMocdepsl

760 MM pryTHOro cronba mm 10°  klla.

Abuorryeckre HakTopbl MOYBEHHOrO IIOKPOBA

IouBa - 5TO MOBEPXHOCTHBII CJIOH 3€MHOI KOpbI, KOTOPbIH 00pa3yercs U pa3BUBAETCS B PE3yJbTaTe B3aUMOJCHCTBUS PACTCHUM, )KMBOTHBIX,
MHKPOOPraHU3MOB, F'OPHBIX IIOPOJ H SIBISIETCS CAMOCTOSITEIbHOM 9KOCHCTEMOIA.

BakHeWIIMM CBOMCTBOM TI0OYBBI SIBJSETCS ILIOJAOPOAME, T.e. CIHOCOOHOCTH O0ECreYrBaTh POCT W PA3BUTHE pPACTEHHH. DTO CBOWCTBO
NPEACTABIACT UCKIIFOUYUTECIbHYIO HEHHOCTD AJIA )KU3HU YCJIOBEKA U APYI'UX OPraHUu3MOB. Hqua SABJISICTCA COCTaBHOﬁ YacTbHO GMOCq)epbl U DHEPruu B
HPUPOZE, IOAACPKHBACT [a30BbIil COCTaB aTMOC(HEpPBL.

CocraB 10YBbI: TBEP/IbIC YACTHLIBL, )KUIAKOCTH (BOJA), T'a3bl (BO3ayX - O,, pacTeHUsl, )KUBOTHbBIE, MUKPOOPIaHU3MBIL, TYMYC.

Tonuwna nousst: 0,5M - TyHApa, ropel; 1,5M - Ha paBHUHAX.

1 cM mouBsI 06pasyercs npuMepHo 3a 100 ner.

TwIIbl OYB:

Apktudeckue u TyHapoBbie (rymyc 10 1 -3 %)

IToxzonucreie (XBOHBIE Jieca, Tymyc 10 4-5 %).

Uepnoszemsl (crenb, rymyc 10 10 %).

KamranoBsle (B cyxux cremnsx, rymyc 10 4%).

Cepo-0ypsie (mycTeiHH CyOTpOnUuecKue nosica, rymyc 1-1,5%).

6. KpacHozemsbl (Bi1askHbIH CyOTponuueckuii jgec, rymyc 10 6 %).

Lymyc - opraHudecKkoe BEIECTBO ITOYBEI, 00pa3yroleecs B pe3ysIbTaTe OMOXUMUYECKOr0 Pa3ioKeHHs PACTHUTEIbHBIX U )KUBOTHBIX OCTaTKOB,
KOTOPO€ HAKAIUIMBAETCSI B BEPXHEM CJIO€ MOYBBI. [JIaBHBIH MCTOYHMK IHUTAHUS pacTeHHH. B rymyce Takke HakarmjMBarOTCsd MHUKPOIJIEMEHTHL. B
HPOLIECCE IKCIUTYaTALIMH [I0YB KOJHYECTBO I'YMyCa YMEHBIIAETCS, I09TOMY HEOOXOIMMO BHOCUTD Pa3JIMYHbIC YI00PCHHUS.

Ddusnyeckue cBoOHCTRA:

1. MexaHu4ecKHii cocTaB - CO/EpIKAHKUE YACTHI PA3JIMYHOI0 THaMeTpa.

2. IInoTHOCTS.

3. TennoeMKoCTb, TEIIONPOBOAHOCTb.

4. BiaroeMKocThb, BJ1arolnpoHUIaeMoCTb.

5. Asparus - CriocOOHOCTb HACHILICHHS [IOYBBI BO3AYXOM (PBIXJICHHE [IOUBBI).

XHMMHUYECKHE CBOHCTBA!

1. Xumuueckuit cocras:

110 50 % SiO,- kpemHeseMm;

110 25 % Al,O5 - riMHOo3eM;

110 10 %- oxcunsl Fe;

ocrainbHOE - okcuabl Ca, K, Mg, P u 1.1. 2. KucnorHocTs.

3. CozepxaHue BPeJHbIX BELIECTB (IIECTHLIU/BI, TSHKENIbIE METAILIbI U T.J1.). BilMsHIE KUCIOTHOCTH HA PaCTEHUS:

» OO6wuTarOT Ha KUCIBIX ouBax (pH<6,7) xapnukoBas Gepe3a, XBOLL, HEKOTOPHIC MXH.

» Heiirpansusie (pH 6,7 - 7,0) GOJBLMIMHCTBO KYJIbTYPHBIX PACTCHUH.

* Ha menounsix nousax (pH > 7,0) crennsie i mycThIHHbIE pacTeHus (Jiebena, HOJIBIHB).

* MoryT pactu Ha 1r000ii To4Be (JTaHABIII, BBIOH, 3eMIITHUKA JICCHAS ).

Aobuornyeckre hakTopbl BOJHOW CPe/Ibl

Boanasi obonouka 3emiM HasblBaeTCs TUApPOCchEpO, M BKIIKOYACT OKEaHbI, MOps, PEKH, 03epa, 00J0Ta, JIGAHHUKH W T.J1. Boma 3aHuMaer
npeobnanarontyro yactb ouocdepst 3emun (71% 3emuoit nmosepxnoctn). Cpennsis riaybuna - 3554m, Bec 0,022% Beca miaaHeTsl, miomans - 1350
MJIH. KM” - OKEaHbI, 35 MIIH. KM~ - IIPECHBIE BOJIBI.

Abuotnyeckne HakTopsl BOAHOM Cpebl - 9TO PUHIECKHE U XUMHIECKUE CBOWCTBA BOJBI KaK CPEbl OOMTAHHS KUBBIX OPraHU3MOB.

Ddusnyeckue cBOHCTBA:

1. IInoTHOCTB

II10THOCTh KaK OSKOJOrMYECKHH (DaKTOp OmpenesseT YCIOBUsI NEPEIBHKCHHS OPraHM3MOB, NPUYEM HEKOTOpble W3 HHUX (TOJOBOHOTHE
MOJUTIOCKH, PakooOpa3Hbie M T.JI.), OOMTarOIIKe Ha OOJbIIMX IIIyOMHAX, MOTYT HepeHocHTh aaBieHue a0 400 - 500 armocdep. ILIOTHOCTH BOIBI
TaKKe 00eCreunBaeT BO3SMOKHOCTh ONMPAThCS HA HEe, YTO OCOOCHHO BaXKHO JJIsl OecCKeIeTHBIX (hopM (MIIaHKTOH).

2. Temneparypa

V3MeHeHue TeMnepaTypbl IPOUCXOAUT B 3aBUCUMOCTH OT IIyOMHBI BOLOEMA, a TAKXKE CYTOUHBIX M CE30HHBIX KOJIEOaHU.

TeMmmnepaTypHblil peXHUM BOJOEMOB 0oJiee YCTOHYMB, YeM Ha CyLIe, YTO CBSI3aHO C BBICOKOW TEIUIOEMKOCTBbIO BoAbl. Hampumep, xosiebanus
TeMIIEpaTyphl B BEpXHHX ciosix okeaHa — 10-15° C, B 6osiee riaybokux ciosix — 3 - 4° C.

3. CBeToBO# pexum

Hrpaet BaxHyIO POJIb B PaCIpeiCICHHH BOIHBIX OPraHM3MOB. Bomopocin B okeaHe 0OMTAaIOT B OCBELIAEMOil 30HE, Yallle BCEro Ha IiIyOuHe 10
40 M, eciu IpO3pavHOCTb BOJIBI BeuKa, TO U 10 200 M. Y baraMckux ocTpoBOB 00OHApYKEHbI BOJOPOCIIH Ha IiryOuHe 265 M, a TyJa JOXOAUT BCEro
5%10°° comneunoro ceera.

C riayOMHOW MEHsIeTCss M OKpacka >XKMBOTHBIX. Hawmbosee spko W pa3HOOOpa3sHO OKpallieHbl OOMTATENId MEJIKOBOJHOM YacTH OKeaHa. B
ITyOOKOBOIHON 30HE PaclpoCTpaHEHa KpacHasi OKpacka, 3eCh OHAa BOCIPHHHMACTCS, KaK YCPHBIIl LIBET, YTO MO3BOJISIET )KUBOTHBIM CKPBIBATHCS OT
BparoB. B HanGoiee riy0OKOBOOHBIX paiioHaXx MHPOBOro OkeaHa B KadeCTBE MCTOYHHMKA CBETa OPraHH3MbI HCIOJB3YIOT CBET, HCIYCKaeMBIil
JKUBBIMH CyLIeCTBaMH (OHOTIOMUHECLICHIIN).

4. [ToABMXKHOCTB - IOCTOSHHOE TIePEMELIEHHE BOJHBIX MACC B IPOCTPAHCTBE.

5. IIpo3pauHocTh

3aBUCHUT OT coAep)KaHus B3BEIIECHHBIX YacTull. Camoe yucroe - Mope Yauzena B AHTapKTHAE, BUAUMOCTh 80M (IIp0o3payHOCTh
JIMCTUIUTMPOBAHHON BOJIbI).

XHMMHUYECKHE CBOHCTRA:

1. CoJICHOCTD BOJIBI - COJICPIKAHNE PACTBOPEHHBIX CYJIb(ATOB, XJIOPHI0B, KapOoHaTOB. B okeane 35 r/n coneit. YepHoe mope - 19 r/i.

IIpecHoBOAHBIE BH/IBI HE MOTYT OOMTAaTh B MOPSIX, a MOPCKHE - B pekaX. OJHaKo Takue pbIObl, KaK JIOCOCh, CEJb/b BCIO XKHU3Hb NPOBOAAT B
Mope, a sl HepecTa IOAHIUMAIOTCS B PEKHU.

2. Komnunuecro pactBopenHoro O; u CO, (O; - aJist 1bIXaHus).

3. Kucnas, HeliTpasibHas, LIEI0YHAs CPEIbI
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Bce obuTarenu NpUCIOCOOMINCH K OMNPEICTCHHBIM KHCIOTHO-LIEIOYHBIM YCIOBHAM. VX H3MEHEHHE B Pe3yibTaTe 3arps3HEHHS MOXET
HPUBECTH K I'MOEIM OPraHu3MOB.

Buotnueckue daxTopsl

buotnyeckue (HakTopsl - 3TO COBOKYIHOCTb BIIMSIHUH KU3HEACATEIBHOCTH OJHMX OPraHM3MOB Ha JKU3HEACATEIbHOCTb APYTHX, a TaKKe Ha
HEXHBYIO IPUPOY.

Knaccuduxarus GHOTHYECKIX B3aHMO/ICH CTBHIA:

1. Heiitpanusm - HM 0J1HA NOMYJISALMS HE BIMSET HA APYTYIO.
2. KoHkypeHIus - 3TO HCHOIb30BaHUE pecypcoB (TMIIM, BOJBI, CBETa, MPOCTPAHCTBA) OJHUM OPraHM3MOM, KOTOPBIH TEM CambIM

YMEHBIIAET JOCTYIIHOCTb 3TOr0 pecypca JUIs APYroro opraHus3ma.

KOHKypeHLll/lﬂ GHBaCT BHYTPUBUIOBAsA U MEXKBUIOBAs. Eciu uncieHHoCTh MOIMYJIIUK HEBEJIMKA, TO BHYTPUBUI0BAA KOHKYPCHIUA BbIpaKCHaA
CJ'laﬁO U peCypCbl UMCIOTCA B HU300UJIHH. le/l BBICOKOH IJIOTHOCTH NONYJIAUMA UHTCHCHUBHAsA BHYTPU-BUIOBAasA KOHKYPEHLHSA CHHXACT HAJIUYUC
PECYpPCOB J10 YPOBHS, CAECPXKUBAIOILEr0 JAaIbHEHIINH POCT, TEM CaMbIM PETyJIUPYETCsl YUCICHHOCTD MOIYJISLHY.

Me)l(Bl/lLloBaﬂ KOHKYPCHIHUS - BSaMMOﬂCﬁCTBMC MEXAY MONyJIAUUAMH, KOTOPOE HeGJ’laFOl’lplflﬂTHO CKa3bIBA€TCA Ha UX POCTE U BBDKUBACMOCTH.
IIpu 3aBo3e B bpurtanuto u3z CeBepHoil AMEPUKH KapOIMHCKON O€JIKM YMEHBIIMIACh YMCIEHHOCTh OOBIKHOBEHHOM OEJKH, T.K. KapOJIMHCKast Oenka
oKa3ajach 00Jiee KOHKYPEHTHOCIIOCOOHOM.

KoukypeHuust ObIBaeT npsiMast 1 KOCBEHHAs.

Ipsmas - 370 BHYTPUBUI0BAs KOHKYPEHLMs, CBA3aHHas ¢ 00pb0Oi 3a MecTO 00MTaHMs, B YACTHOCTH, 3aILUTA WHIUBHIYaIbHbIX y4aCTKOB Y
ITUL] UK XKHUBOTHBIX, BBIPXKAIOILAsiCs B NPIMBIX CTOJIKHOBEHMsX. [Ipu HelocTaTke pecypcoB BOSMOXKHO MOEAHUE KUBOTHBIX 0COOEH CBOEro BHJa
(BOJIKH, PBICH, XUILHBIE KJIOIbI, 1AYKH, KPbICHI, 1I{yKa, OKYHb H T.I.).

KocBeHHas - MeXIy KyCTApHHKAaMH M TPaBSHUCTBIMH pacTeHusMH B Kamupopauu. TOT BHI, KOTOPHIH OOOCHOBAJCS IMEPBBIM, HCKIOYAET
Jpyro#t tun. belcTpo pacrylue TpaBbl ¢ IITyOOKMMH KOPHSMHU CHHXKAJIM COAEPKAaHHE BJIArd B IOYBE J10 YPOBHS HENPUI'OAHOIO AJISl KYCTapHUKOB. A
BBICOKOI KyCTapHMK 3aTEHsUI TPaBbl, HE J]aBasi UM POU3PACTATh U3-32 HEXBATKH CBETA.

3. Hapa3utusMm - onuH opraHusM (Iapasut) KUBET 3a CUET NUTAHUS TKAHSAMH MM COKAMU JIPyroro OpraHu3ma (X03s1Ha); TECHO CBSI3aH
B CBOEM XM3HEHHOM LiuKIie. [1apa3nToB pa3iiMyaroT o MecTy OOUTaHUs:

* HaXOJATCS Ha IMOBEPXHOCTH XO3sWHA. Biioxu, BIIM, Kiewmy - >KUBOTHBIC. TIisi, My4HHCTas poca - pacTeHHs. Y Mapa3uta HMEITCs
CrelMasIbHble TPUCIOCO0IEHUS (KPIOUKHU, IPUCOCKHU U T.I1.);

* BHYTpH XO3suHA. Bupycel, GakTepuu, NpUMHTUBHBIE TPUOBI - pacTeHHs. Bricokas miomoButocts. He mpuBomsT k rubenu Xo3sHHA, HO
YIHETAOT MPOLIECCHI )KU3HEEATENbH OCTH.

4. XMIHUYECTBO - MIOEJJAaHUE OJJHOTO OPraHu3Ma (KEPTBbI) APYIHM OPraHU3MOM (XUILHHKOM).

Xl/lLLlHl/lKl/l MOIr'yT IIO€aaTh TPaBOAAHBIX XUBOTHBIX, a TAKXKE CJ'laGle XHUITHHUKOB. Xl/lLLlHl/lKl/l 06naua10T IIUPOKUM CIIEKTPOM INUTAHUA, JIETKO
HEePEKIIOYAI0OTCS C OJHOM J00BIYM Ha JPYTyI0, 00JIee TOCTYIHYO.

XHIHUKY 4aCTO HANaAaoT Ha ciiabble xKepTBbl. Hopka yHHUTOXaeT OOJIBHBIX M CTaPbIX OHAATP, @ HA B3POCIIBIX 0cOOEH HE Hamnaaer.

IMonnepkuBaeTcs 3KOJOrMYECKOE PABHOBECHE MEXKTY TOIYJIALMAMHU XKEPTBA-XUILHHK.

5. CuMOHO03 - COXKUTENBCTBO IBYX OPraHM3MOB Pa3HbIX BHIOB, IIPH KOTOPOM OPraHHW3MbI IPUHOCAT APYT APYry moub3y. Ilo cremenn
napTHepcTBa CUMOM03 ObIBaeT:

KOMMEHCAJIU3M - OJIMH OPraHU3M ITUTAETCs 3a CYET JPYroro, He HaHOCS eMy Bpena. Pak - akTHHUS. AKTHHMS NPUKPEIUISIETCS K PAKOBHHE,
3allMILas ero OT BParoB, U MUTAETCSl OCTATKAMMU ITHILH;

MYTYaJn3M - 00a OpraHu3ma Mojy4aroT MoJb3y, IPH 3TOM OHH HE MOTYT CYIIECTBOBATh Apyr Oe3 Apyra. JlumaiHuk-rpud + Bogopocisb. ['pud
3allMILAET BOAOPOCb, @ BOAOPOCIL KOPMUT €T0.

B ecrecTBEHHBIX YCIOBHUAX OJMH BUJ HE MPUBEAET K YHUUTOXKEHHIO IPYroro BUA.

Pa3nen 2. Ixkocucrema

Tema 2.1. CoctaB 3xocuctems! (Jleknus-auckyccus — 1 gac.)

SKOCHCTeMa - 3TO COBOKYIIHOCTB COBMECTHO OGMTa}OLL[HX pa3HbIX BHAOB OpPraHU3MOB H yCJ'lOBl/lﬁ HX CYLICCTBOBAaHHUA, HAXOAALIUXCA B
3aKOHOMEPHOM B3aUMOCBSI3H JIPYT ¢ Apyrom (puc. 3).

Tepmun npewioker B 1935 r. anrsmiickum sxosiorom Tenciu. Camas 6oJbliast skocucreMa - bnochepa 3eminn, aajee o0 yMEHbIICHUIO: CyIla,
OKeaH, TYHJpa, Taira, Jec, 03epo, IeHb OT JIePeBa, FOPLIOK C LIBETAMHU.

1. OkocucreMa OKeaHa

Opna u3 cambix Oonblimx 3KocucreM (94% ruapocdepsi). JKusHeHHas cpena OKeaHa HENPEpbIBHA, B HEH OTCYTCTBYIOT T'PAaHHIIBI,
HPEMSATCTBYIOLIE PACCETICHUIO KUBBIX OPraHM3MOB (Ha CylIe paHHIA - OKeaH MEKAY MaTepuKaMH, Ha MaTepUKe - PEKH, TOpHl U T.II.). B okeane
BOJIA HAXOXMTCA B MOCTOSHHOM [BIKeHIHH. CYIIECTBYIOT FOPH3OHTAIBHBIC U BEPTHKANBHBIC TeUeHHs. B Boze pactBopero - 48-10 '° T coneii.

Ot (PU3HKO-XHUMHUYECKHE OCOOCHHOCTH CO3AI0T OJIArONPHSTHBIC YCIOBHs A 00pa3oBaHMs M Pa3sBUTHs Pa3HOOOpa3sHBIX OpraHu3MoB. B
OKEaHe HACUMTHIBACTCS:

. 160 000 BuoB »xuBOTHBIX (80 ThIC. MOJLTIOCKOB, 20 THIC. pak00Opa3HbIX, 16 ThIC. PbIO, 15 ThiC. HPOCTEHIINX);
. 10 000 BuaoB pacrenuii. B OCHOBHOM pa3in4HbIE BUABI BOAOPOCICH.
SKOCHCTEMBI:
T ! 1
Hazemgue Bogsue
T TYHAPA I { I
S Tpecrosomsse Mopcxue
HCTEemHETe Teca — pesm — oTxpsrTELf oxean
cremn — pymm — muSpexme oz
ycTEmER — osépa | rayGoxozomasic
o pudToRsIe 30HE!
capamHBI npym
™ zopoxpammmma

— Gomora
Puc. 3. Dxocucrems! Grocheps
OnHako opraHuvecKasi )KM3Hb PACIPEAEIeTcs 10 FOPU3OHTAIM M BEPTUKAIM HEPaBHOMEPHO. B 3aBHCHMOCTH OT abHOTHYECKHX (AKTOPOB
(CBETOBOI pexUM, TEMIIEPATYpPa, CONEHOCTb U T.J.) OKEaH MOAPA3/IEIAIOT HA HECKOIBKO 30H:
- B 3aBHCHMOCTH OT OCBCIICHHUS:
. BEpXHsisl OcBelaemMas 30Ha - 10 200 M (3B oTryeckasn);
. HIDKHSIS, JIMIIEHHAs! cBeTa 30Ha - cBbimie 200 M (adoTrueckas).
- 9KOCHCTEMA OKEaHa TAKXKE JCIIUTCS Ha:
* TOJILLY BOJBI (II€JIaruais);
* 1HO (OeHTab).
- B 3aBUCHMOCTH OT Fﬂyﬁl/lel:

. 110 200 M (1MTOpaNbHAs 30HA);

. 110 2500 M (GathanbHas 30Ha);

. 110 6000 M (abuccanbHas 30Ha);

. 6osiee 6000 M (ysibTpaabuccaibHas 30Ha).

B OTKpBITOM OKe€aHe IO CpPaBHEHUIO C NPHUOPEKHOI 30HOW NHIA MEHEE CKOHLEHTPHUPOBAHA, IOITOMY 3/€Ch Pa3HOOOpa3Hbl AKTUBHO
IUIABAIOLLIE OPTaHU3MBI (PBIOBI, KaIbMapbl, aKyJIbl, KUTHI H T.1.).



ITuineBast 1emb: GUTOIUIAHKTOH - 300IUIAHKTOH - IUTAHKTOHOSAHBIEC PBIOBI - XUILHBIE PBIObI - AeTpuTodary (6akTepun, KOTOPBIC XKUBYT B
OCHOBHOM Ha JIHE).

2. IpubpexHas 30Ha

HpMGPC)KHaﬂ 30Ha HMMECT ONTHUMAJIbHBIC YCIOBHA MJIA XU3HU II0 CPAaBHCHUIO C OTKPBITBIM OKEaHOM (CBCT, TEMIIEpaTypa, AOCTAaTOYHOC
KOJIMYECTBO MUTATEIBbHBIX BEIIECTB M Jp.). 1103TOMY 3/1€Ch HAOMIOAAaETCs MAKCHMalbHOE BHIOBOE pa3sHooOpasue ¢uopbl U ¢ayHsl (10 80 %).
IuieBas uenb: aHAJIOrUYHO II. 1.

3. I'ny6okoBoaHas pudToBas 30Ha OKeaHa

Ora 30Ha OTKpbITa B 1977 1. B 30HE MOABOJHOrO XpedTa TUXOro okeaHa K CEBEpPO-BOCTOKY OT ['ajlamarocCKux OCTpOBOB. 3Jiech Ha TiyOuHE
2600 M CyLIECTBYIOT «OQ3HChl )KHU3HM» - THraHTCKHE 4epBH (10 1,5 M), KpylHbIC Oeible MOJUIOCKH, KPEBETKH, KPaObl, OTACIBHBIC BHIBI PBIO.
IopakaeT odeHb BHICOKAs! ILIOTHOCTb GHOMACCHI - 0 15 KI/M°, B IpyrHX MecTax Ha Takoi e riyGune - 10 0,01 kr/m® (B 1500 pa3 Gonbiue).

I'1yO0KOBO/IHAsI 30HA XapaKTEPU3yeTCs MIOJHONW TEMHOTOM, OTPOMHBIM JIaBJICHHEM. AJAnTalys - PEAYKIHUS [JIaBaTeIbHOTO Iy3bIps, OPraHOB
3pCHUS, Pa3BUTUEC OPraHOB CBEYCHUA U T.II.

PudToBast 30Ha - KpOMe IOJHOH TEMHOTHI, BBICOKOEC COACPIKAHHE CEPOBOIOPOZAA M SIOBHTHIX METAaUIOB; MMEIOTCS BBIXOABI TEPMaJbHBIX
MCTOYHHMKOB. AHAJOIMYHbIE YYACTKH BCTPEUAIOTCS B APYrHX pallOHAX OKeaHa.

B nanHO# 9KOCHCTEME CepHbIe OAKTEPHU UTPAIOT POJIb PACTECHHMIA, HCIIOIb3YsI BMECTO COJHEYHOIO CBETa CEPOBOIOPO M COCANHEHHUS CepbI
(XeMOCHUHTE3).

CepobaxTepuyl - MepBoe 3BEHO B IHIIEBOW LEMH, Aajiee - MOrOHO(OPHI, BHYTPH Tela KOTOPBIX OOUTAOT GakTepuy, mepepadaThIBarOILie
CEepOBOZOPO H MIOCTABIIIOLINE OPraHU3My HEOOXOIMMbIe MUTATEIbHBIC BelllecTBA. TaKke B CHMOHO03€e C CepObaKTe-pUsIMH CYIIECTBYIOT MOJUIFOCKH.

4. IpecHoBonnas skocucrema. Hanpumep, npyn.

Iumeast uenb: 3enéHble pacTeHUs (KYBIIMHKH, KyOBILIKa, TPOCTHHK), BOAOPOCIH (PUTOIUIAHKTOHA - 300IUIAHKTOH (pakooOpasHbie),
PaCTHTENbHOSTHBIC PHIOBI - XHIIHBIE PHIOBI (KapIl) - XUIHBIC PHIOBI (LIyKa).

5. Okocucrema nyctbiad. Ocanku MeHee 250 Mm/roz.

Pacripoctpanenue: Adpuka (Caxapa), biamxuuii Boctok, Llentpanbraas Asus, roro-3anan CIIA u npoune. Kinmar: oueHb Cyxo#, )xapKkue JIHH,
XOJIOAHBIC HOYH.

BeiBatoT:

- necyansle (Kapa-Kym)

- kameHucreie (Caxapa)

- rimunucTbie (I'obn)

- TPOITHKH;

- YMEPEHHBIC LIUPOTHI;

- aPKTUYECKHE 30HBI.

PacTuTenpHOCTb: PEAKOCTOMHBIA KyCTapHUK, KaKTyChl, HU3KUE TPABbI, OBICTPO MOKPHIBAIOLIME 3E€MIII0 LIBETYIHM KOBPOM IIOCIE AOXKIACH. Y
pacTeHuil OOLIMpHAs TOBEPXHOCTHAS KOPHEBAas CHUCTEMa, IEPEeXBATHIBAIOIIAsI BJIATY PEOKHX OCAJKOB, WM CTEPXKHEBBIC KOPHH, MPOHHKAIOLINE 10
rpyHTOBBIX BoZ (30 M 1 Goiee).

JKuBOTHBIH MUp: pa3HOOOpa3HbIE IPHI3YHBI (CYCIHK, TYLIKAHIHK), SIIEPHLIBI, 3MEH, OPJIbL, TPU(5I, MHOI'O MEJIKUX MTHL], HACEKOMBIE.

Oco0eHHOCTH: 3aHUMAIOT 1/3 HOBEPXHOCTH ¥ ILIOIIAb UX BO3PACTACT.

6. CaBaHHBI

Ocanxu - 750 - 1650 Mm/roz, riaBHBIM 00pa3oM BO BpeMs Ce30HHBIX Joxk/eil. Pacipocrpanenue - cy0oaksaTopuansHas Adpuxa, KOxHas
Awmepuka, ror Uaanu. Kimmat - cyxoif, xapkuii, 60JIbIIyI0 4acTh rofia - 00HJIbHbIC JOXKAU B TSICHHE BIAKHOI'O CE30Ha.

PacturensHOCTB - TpaBa ¢ peAKMMH JIMCTONAHBIMU JIEPEBbSIMH (aKallHsl, KAKTYCBI).

JKMBOTHBIH MUp - KPYITHBIE PACTUTEIILHOSIHBIC JKUBOTHBIC: 3¢0PbI, AHTUIIONBL, XKUPA(bI, XUIHUKH: JIbBBI, JICOHAPABI, Felap/bl, TEPMUTHI
(merpurtodaru).

7. Crenu

Ocanxu - 250 - 750 mm/rog.

Pacripoctpanenue - uentp CesepHoii AMeprku, Poccus, oTaenbHble paitoHbl AQpHKH, ABCTpaIHu.

K/IMMAT — CE30HHBIIL: JIETOM - OT yMEPEHHO TEIUIOro 10 XKaPKOTo, 3MMOii ¢ TeMiepaTypoii meree 0°C.

PacturensHoCTb - TpaBsl (10 2 M B CeBepHoii AMepuke nnu menee 0,5 M B Poccuu) oTienbHbIE 1€peBbsl, KYCTapHUKH.

JKMBOTHBIH MHp - KPYIHbIE TPABOSAHbIC: OM30HBI, AHTHJIONBI, AUKHE JIOLIAH, KEHTYPY, )KHPa(bl, 3¢0pbl; XUIIHUKHA: JIbBBI, JICONaPAbI,
renapsl, THEHbI, ITHIBI; MEJIKHE POIOIIHE MICKOIUTAIOIINE: KPOJIHK, CYCIHK.

Oco0eHHOCTH - OOJBIIMHCTBO CTENEH MPEBPAIICHO B CEILCKOXO03SHCTBEHHBIC MTOJIs1, HA KOTOPBIX BBIPAILMBAIOTCI KYKypy3a, MIICHULA, COsl, U
[acTOMIIA ISl BBIIIACA KPYITHOTO M MEJIKOI'O POraToro CKOTa.

8. Tponuyeckue BiaKHbIE jeca

Ocanxku - 601ee 2400 MM/To1I, TOYTH KaXIbIH JeHb 10Xk Ib. PacnpocTpanenue - ceep KOxHoit Amepuku, LlenTpanbhas Amepuka,
sKBaTopuasibHas A(puka, FOro-BOCTOYHAsT A3Hsl.

Kimnmar - 6e3 CMeHbI Ce30HOB, CPEHEro10Bas TeMIepaTypa npubimsntensHo pasna 28° C.

PacturenbHOCTD - camast GoJiblasi 1o pa3HOOOpa3Hio BUIOB U OroMacce pacTeHuit skocucrema. Jleca ¢ gepeBbsiMu 10 60 M U Bbilie (KpacHoe
JIepeBo, MIEPCTIHOE, ILOKOJIaJHOE, JICONApA0BOE AepeBo, canai). Ha cTBonax, BETBSX - IMAHBI.

JXKuBOTHBIH MHp - OueHb pa3sHooOpaseH. OOe3bsHBI, 3MEH, SIUEPULBI, OCIKH-ICTATH, JATYLIKH, HayKd, MYpaBbd, IOHNYyra, KOIuOpH,
HaceKoMble (MHOT0).

Oco0eHHOCTH - MOYBBI OeaHble, OONBLIAS YaCTh MNHUTATEIbHBIX BEIIECTB COACPKHUTCI B OHOMAacce IOBEPXHOCTHO YKOPCHEHHOM
PaCTUTEIBHOCTH.
9. JlucTBeHHBIC JIeca

Ocanxu - 750 -2000 mm/roz.

Pacnipoctpanenue - Boctok CeBepHoit AMepuku, EBpona, Poccus.

KIJIMMAaT — Ce30HHbII: 3UMHEE TeMiepaTypbl Menee 0, xoTs He Hike -12° C.

JlepeBbsi: ny0, juna, KiI€H, siceHb. KycTapHUKH, TPaBbl, MXH, JIMIIAHHUKH.

JKMBOTHBIH MHUp: OJICHB, KOCYJISL, KabaH, 3as11, &K, BOJIK, JIHCa, pbIch. [ITULB: TeTepeB, riIyXapb, psAOYNK, APpO31, AATEN, CHHHULA, COBA, COKOI. B
H0YBE: KPOTHI, 3¢MJICPOIKH, YEPBH, KIICLIH.

OCcoOEHHOCTBIO SABISIETCS AANTALMSA K CE30HHOMY KIUMATY - COPOC JIMCTHEB, 3UMHSIS CIISTIKA, MUIPALHS B TEMJIbIC CTPAHbL.

10. Taiira

Ocanxu - 250 - 750 mm/rozx.

Pacnipoctpanenue - ceBepHbie paiionsl CeBepHoit AMepuku, EBponsl, A3un.

Kimumar - ce3onHbIi. Jlosras xonoaHas 3MMa, MHOTO OCaJIKOB B BHJIC CHera,

YTO COXPaHSET TEIUIO B ITOYBE.

PacturenbHOCTb - BEUHO3EIEHBIE XBOMHBIE JIeca - KEAP, COCHA, €1b, TMXTa, JIMCTBEHHHUIIA.

JKMBOTHBII MHp — TpaBOsAHBIE: JIOCh, OJICHb, 3asll, O€JKa, IPhI3yHbl. XHUIIHUKH: PBICh, BOJIK, JIKCA, MEIBEIb, HOPKa, pocoMaxa. MHOXECTBO
OTHL: pAOYHK, TIyXaps, aarten. KpoBococynme Hacekomble - 40 BUIOB MOLIEK.

OCOBEHHOCTH - MHOT'O 03P U 0O0JIOT, TOJICTAS MOJCTHIIKA U3 XBOH.

11. Tynapa

Ocanxku - Meree 250 Mm/rox.

Pacrnipoctpanenue - ceep EBpasuu u CeBepHOii AMepHKH.
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KiuMat - ce3oHHbIi. OueHb XONOHAS IIHTEIbHAS 3UMa C MOJAPHOH Houblo. CpefHeromopas Temmeparypa Humke -15° C. Jlerom BeuHas
Mep3i10Ta (0TTauBaer BCero Ha 1 metp).

PacTUTENLHOCTD - MXH, JIMIIARHUKH, TPaBbl, HU3KOPOCIIbIE KYCTAPHHUKH, aalITHPOBAHHbIC K XOJIOA0CTONKOCTH; ATO/IbI - FOJIyOHKa, OpyCHHKA.

JKUBOTHBIIt MUD - MEJIKME MIICKOITUTAIONIME: CYPKH, CYCIIMKH, JIEMMHHIH.

XUIHUKY: TIecell, TOPHOCTal, BOJIK, coBa. CeBepHBIil 0JIeHb, 3aiilibl. MHOXKECTBO NTHULI: I'YCH, KYPOIATKHU, YTKHU, KyJIMkH. HacekoMbie: KoMapsl,
OBOJBI, ITAYKH.

OCc0OEHHOCTH - GOJIOTHCTBIE TTOYBBI.

Bce skocucreMbl B3aMMOCBSI3aHbl M B3aHMMO3aBHCHMBI.

JIroau co CBOMMHU KYJIbTYPHBIMU PACTEHHAMH M JOMAIIHUMH JKUBOTHBIMU OOpa3ylT KOCHCTEMY YEJIOBEKa, KOTOpas B3aUMOJEHCTBYET CO
BCEMU APYTMMU SKOCUCTEMAaMU IUIAHETHI.

Tema 2.2. BuoTu4yeckasi CTpyKTypa 3kocucTeMbl (Jleknusa-guckycenst — 2 yac.)

Bce sxocucTeMbl BKIIOYAKOT OHU U T€ K€ OCHOBHBIC KATErOPUU OPraHU3MOB, B3aMMOJICHCTBYIOIIMX APYT C IPYTOM CTEPEOTHUITHBIM 00pa3oM.
DTO CICAYIOIIME KATErOPUH: 3eIEHBIE PACTEHHS, KOHCYMEHTHI, ACTPUTO(ATH.

1. 3enéHble pacTeHus

DT0, B OCHOBHOM, 3€JIeHbIE pacTeHHs (OAHOKJIETOYHBIE BOJOPOCIIH, TPaBbl, AEPEBbsS U T.J1.).

.
yraesozss, THK

Mimepamsuste semectsa N, P, K

Puc. 4. Cxema (orocuHTe3a

TakuM 00pa3oM pacTeHHs HPOAYLUPYIOT CIIOXKHbIE OPraHMYECKHE COCIUHEHUs M3 NpocThix Heopranudeckux (CO,, H,O). Ilpu stom
COJIHCYHAs D)HEPIrus HAKaIlJIMBACTCA B OPraHUYCCKUX COCAUHEHUAX HApAAy ¢ XUMAYCCKUMHU DJIEMCHTaAMU.

2. KoHcymeHTSI

JKMBOTHBIE MUTAIOTCSI OPraHMYECKUM BELIECTBOM, MCIIOJB3Ys €ro KaK MCTOYHUK YHEPrUH M Matepuan s (HOpMUPOBAHUS CBOEro Teja, T.c.
3eNEHbIC pacTeHHs MPOAYLHUPYIOT MUILY JJIs APYTHMX OPraHU3MOB SKOCHCTEMBbI. K KOHCYMEHTaM OTHOCSATCS PbIOBI, MTHIBI, MJICKONHUTAIOLIHE W
4EJIOBEK.

>Kl/lBOTHl>le, MUTAIUECS HEIMOCPEACTBCHHO PACTCHUAMU, HA3bIBAIOTCA INEPBUYHBIMUA KOHCYMEHTaMU (paCTl/lTeﬂbHOﬂ}lele). Hx CaMHuX
YHOTPEOJSIOT B MHUILY BTOPUYHBIC KOHCYMEHTHI (XHIIHHKH). BBIBAIOT KOHCYMEHTBI TPETHEro, YCTBEPTOro M Oosice BBICOKHX MOPSAKOB. 3asil ecT
MOPKOBb - NEPBUYHBIH KOHCYMEHT, JIMCa, ChEBIIAs 3aiilia - BTOPUYHbIA KOHCYMEHT. YelnoBeK ecT pa3IMuHyo MUY, IPY 3TOM OBOIUM - IIEPBUYHBIN
KOHCYMEHT, a MsACO - BTOpl/l‘-lell\/'l, XUIIHasA pblﬁa — KOHCYMCHT TPETHETO MOPAAKA, T.€. OPraHu3M MOXET COOTBETCTBOBAThH PA3JIMYHBIM IOPSAAKAM U
Ha3bIBACTCs TOI'JIa BCCSAAHBIM.

3. [erpurodaru

3T0 OpraHu3Mbl, KOTOPBIC IMHUTAKOTCA MépTBblMl’l PACTUTCIBHBIMHU W XUBOTHBIMH OCTaTKaMH (Ol'laBl_LIl/le JINCThA, MépTBble JKHUBOTHBIC - 3TO
Ha3bIBACTCS ICTPUT).

310 rpudBbl, rHEHBI, YSPBH, PAKU, TEPMUTHI, MypaBbH, TPUOBI, OAKTEPHHU U T.1.

VIX riaBHas poib - MUTasCh MEPTBOM OPraHUKOM, AeTpUTOdaru pasnararor eé.

OTMHpasi, CAMU CTAaHOBSTCS YaCThIO JICTPUTA.

HeKOTOpble OpraHvu3Mbl HE YKJIQABIBAOTCA B 3Ty CXCMY. HanpuMep: HAaCCKOMOSAHBIC PAaCTCHHUA. OHl/l YJIaBJIMBAOT HACCKOMBIX, YaCTUYHO
NEPEBapUBaOT UX C IMOMOIIBIO CbepMCHTOB U OPraHUYCCKUX KHUCJIOT, B PE3YJIbTATEC YE€ro BOCIOJJHAKT HEAOCTATOK a30Ta U APYIUX IMUTATCIbHBIX
BemiectB. B Poccun ux 20 BUIOB (BeHEpHKa MyX0JIOBKa, pocsiHka). OOUTAIOT B MecTax ¢ HepoctatkoMm N, P, K.

Iumesast cetb. Tpoduyeckue ypoBHH

IIpn wn3ydyeHun OMOTHYECKOH CTPYKTYpPbl 3KOCHCTEMbl CTAHOBUTCS OYEBMIHBIM, YTO OJHO M3 Ba)KHEHIUIMX B3aUMOOTHOLICHMH MEXNY
OpraHu3sMamMHu - 3TO UIIECBOEC. MO)KHO pOCICANTh GCC“IHCHCHHHC IIYTU ABUKECHUS BEIIECTBA B OKOCUCTEME, IIPU KOTOPOM OJWH OpraHru3M MOCAacTCs
JIPYI'UM, a TOT - TPETBUM H T.JI.

Iumesas nemnsp - 3To MyTh JBMXKEHUS BEIECTBA (MCTOUHMK SHEPIMU U CTPOUTEIIbHBIN MaTepHall) B 3KOCUCTEME OT OJJHOTO OpPraHu3Ma K
JIpyromy.

PaCTeHl/le? ' KOpoBa

PaCTeHneaf} koposa” 4EeNoBEK ) ) ) )

Pacrenue” Ky3He‘{HK® MBIIIE" JTHCA opén Pacrenne” >|<y1<® nﬂryLLlKa® 3Mes” nTHna

: ® 0603HAYACT HATIPABIICHHE ABIKCHHS

B npupose nuiiessie Henu peaKo U30IMpoBaHbl Apyr oT Apyra. I'opa3no yaiue npeicraBUTeN OAHOrO BUAA (PACTUTENbHOSIHBIE) TUTAKOTCSA
HECKOJIbKUMH BHJaMHU paCTCHMﬁ, a caMu ciyxat HML[LCﬁ JUIL HECKOJIBKMX BH/10B XHMIITHUKOB.

HugeBaﬂ CETh - 3TO CJIO)KHAs CCTh ITUIIEBLIX BSaMMOOTHOLUCHMﬁ.

HecmoTpst Ha MHOrooOpasue MUILIEBbIX CETEH, OHU BCE COOTBETCTBYIOT OOILEH cXeMe: OT 3€JEHBIX PACTEHUH K NMEPBUYHBIM KOHCYMEHTaM, OT
HHUX K BTOPUYHBIM KOHCYMEHTaM U T.A. U K }le'Tpl/lTO(bal"aM. Ha IMOCJICAHEM MECTEC BCEraa CTOAT LleTpl/lTOCbal"l/l, OHHU 3aMBbIKAKOT IMAIIEBYIO LICTIb.

Tpoduueckuii ypoBEeHb - 3TO COBOKYIHOCTb OPraHW3MOB, 3aHUMAIOIIHX ONPEAEIEHHOE MECTO B IHILEBON CETH:

I Tpodmueckuii ypoBeHb - BCer/ia pacTeHHs,

1I rpodudeckuit ypoBeHb - IEPBUYHBIC KOHCYMEHTBI;

1II Tpodmueckuii ypoBeHb - BTOPHYHBIE KOHCYMEHTBI H T.JI.

Jlerputodaru MoryTt HaxoauThes Ha I u Gosiee BbICOKOM TpoduueckoM ypoBHE. OOBIYHO B 9KOCHCTEME HACUUTHIBACTCS 3-4 TpoPUUECKUX
yPOBHsL. DTO OOBSCHIETCS TEM, YTO 3HAUUTEIbHAS YaCTh MOTPEOIIEMON UM TpaTHTCs Ha sHepruio (90 - 99 %), mosToMy Macca Kakaoro
TpohHUIEeCKOro ypoBHsI MeHbIIe npeasiayniero. Ha ¢popMupoBanue Tesia opraHu3Ma HIeT OTHOCHTEIbHO HeMHOro oT — 1-10%.

CoOTHOLICHHE MEXTY PACTCHUSIMH, KOHCYMEHTaMH, AETPUTO(hAaraMy BHIPAXKAIOT B BUAE MHPAMHUI.

Iupamuia GOMacChl - TOKa3bIBAET COOTHOLICHHE OMOMACC Pa3IMYHBIX OPraHU3MOB Ha TPODHUECKUX YPOBHSX (pHC.5).

lupamuza sHepruu - MoKa3bIBaeT MOTOK SHEPrUHU uepe3 sIKocucteMy (puc.6). O4eBUAHO, YTO CYIIECTBOBAHHE OOJIBIIEr0 Yucia TPOYUIECKUX
YPOBHEH HEBO3MOXKHO M3-32 OBICTPOro MPUOIIKEH ST 6MOMACChI K HYJIIO.

ABTOTPO(®EI U TETEPOTPODEI

ABTOTPOGSI - 3TO OpraHU3MBI, CIIOCOOHBIC CTPOMTH CBOH TeJa 32 CYET HEOPTaHUUCCKHX COCAMHEHMIT, HCIIONb3Ysl COIHEUHYIO dHepruio. K HuM
OTHOCATCS pacTeHus (Toiabko pacrerus). Ouu cunresupyroT uz CO,, H,O (Heopranudeckue MOJIEKYIbl) 0] BO3IEHCTBUEM COJHEUHOW SHEPruu -
rioKo3y (opranudeckoe coeauHenne) 1 O,. OHM COCTABISIIOT MEPBOE 3BEHO B MUILEBOM 1IENTH M HAXOJSATCS HA OJHOM TPO(PHUUIECKOM YPOBHE.

reTe[!OT[!OShbl - 3TO OPraHu3Mbl, KOTOPBIC HE MOT'YT CTPOUTH COGCTBCHHOC TEJI0 U3 HECOPraHU4YCCKUX COC):[HHCHM]}‘I, a BBIHYXJICHBI UCII0JIb30BAaTh
CO3J[aHHOE aBTOTPO(aMH, YIIOTPEOIIsis UX B MHUIILY.
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K HUM OTHOCSTCS KOHCYMeHTHI U aerputodaru. Y Haxomstes Ha Il u Bele TpoduueckoMm ypoBHe. HenoBek Toxke rerepoTpod.

Bepnaznckomy B.J. npuHAaAIeXHUT uaes, 4TO BOZMOXKHO MPEBPAILEHHE YEI0BEIECKOro o0lecTBa U3 rereporpodHoro u aBrorpoduoe. B cuiy
CBOMX OMOJIOTHYECKHX OCOOCHHOCTEH YEIOBEK HE MOXET MEPEUTH K aBTOTPO(PHOCTH, HO OOLIECTBO B LEJIOM CIIOCOOHO OCYIIECTBUTH aBTOTPODHBIN
crocod Mpou3BOACTBA MHUIH, T.€. 3aMEHA IPHPOJHBIX COCAMHEHUH (OCIKH, XKHUPBI, YIIICBOIbI) HA OPraHUYECKHE COCAMHEHMS, CHHTE3UPOBaHHbIC U3
HEOPraHWYECKUX MOJICKYJI HIIH aTOMOB.

Tema 2.3. IIpuHuMn GyHKUMOHUPOBAHUS IKOcHcTeM (Jleknusi-nucKyceus — 2 4yac.)

1. Tlonmy4yenue pecypcoB W u30aBJE€HHE OT OTXOAOB IPOMCXOIAT B paMKax Kpyroo0opora Bcex 3jieMeHTOB. OpraHuka M KUCIOPO,
obpa3yembie Mpu (OTOCHHTE3E B PACTCHUSX, HY)KHBI KOHCYMEHTAM JUISl IUTAHUS U JbIXaHus. A BbiaesemMblii koHcyMeHTaMd CO, U MUHEpalbHbIC
BEIIECTBA MOYH - HCOGXOLU/IMH pacTeHusAM.

2. DKOCHCTEMBI CYIIECTBYIOT 3a CUET HE 3arps3HSIOIICH Cpeay M IpPaKTHYEeCKH BEYHOH COJIHEYHOH SHEpPruu, KOJIMYECTBO KOTOPOM
OTHOCHUTECJIBHO ITOCTOSAHHO H 1/136]>1T0‘-1H0.

COHHC‘{Haﬂ OHEPrus - XUMHUYCCKas MOTCHIHaJIbHAas SQHEPrus paCTeHHﬁ nepe;(aéTcn 10 MU IIEBBIM LEIIAM, BIIOCICACTBUN TEPSICTCA B BUAC TCILJIA.

3. Yewm GousbLire GroMacca MoOMyJISIUH, TeM HIDKE 3aHUMAeMBIil ero Tpoduueckuii ypoBeHs (99% mepexomuT B SHEPruio).

3akoH JMMHUTHpPYIONIEro GakTopa

JIis pasHbIX BUJIOB PACTEHMH UM JKUBOTHBIX YCJOBHS, B KOTOPbIX OHM OCOOEHHO XOpOIIO ceds 4yBCTBYIOT, HEOAMHAaKOBbI. Hanpumep, onuu
pacTeHHs MPEANOYUTAIOT OYCHb BIAXKHYIO MOYBY, APYrHe - cyxyt. OmHM TpeOYIOT CHIBHOH jKapbl, APyrue JIydlle IEePEeHOCIT 0ojiee XOJIOAHYI0
cpeny ¥ T.I. B 1a60paTOpHBIX SKCIIEPUMEHTAX 3TH PA3IMYUs IPOSIBIISIFOTCS OCOOCHHO YETKO.

[IpoBeneHsl cheayrolye JiabOpaTOpHbIE HCCIENOBaHMsA. PacTeHHsl BBIPAIMBAIOT B Pa3IMYHBIX Kamepax, /e KOHTPOJHPYIOTCS BCE
abuotnyeckue pakropsl. [Ipu 3TOM oMH (aKTOp H3MEHSETCs, a OCTAIbHbBIC OCTAIOTCS HEM3MEHHBIMU. B TaHHOM Cilyuae HU3MEHSETCs TeMIlepaTypa.
Pe3ynbTaThl OKa3bIBAIOT, YTO 110 MEPE HOBBILICHUS] TEMIIEPATYPBI OT HEKOTOPOIl BEINYUHBI, HI)KE KOTOPOil POCT BOOOIIE HE BO3MOXKEH, PacTCHHE
pa3BHBaeTCsl BCE JIydlIe M JIydlle, MOKAa CKOPOCTh POCTa HE JAOCTHUTHET MAaKCHMAJIBHOrO 3HaueHus. llpu anpHeHIIeM MOBBILEHHH TEMIIEPATYPhI
pactenue OymeT 4yBCTBOBATh ceOsi BCE XyXke M XyXKe M B KOHEYHOM HTOre morubHer. I'paduduecks 3T0 MOXKHO H300pasHuTh CIEAyIOLUM 00pa3oM
(puc. 7).

VY kaxaoro (aktopa, BAMSIOLIEr0 Ha POCT, PA3MHOKEHUE M BBDKMBAHHE OPraHM3Ma, €CTh ONTHMYM, 30Ha CTpecca M Jajiee 30Ha, B KOTOPOH
CYILLECTBOBAHUE JAHHOTO OPraHU3Ma HE BO3MOXKHO.

30Ha OUTHMYMa - 3TO OOBIYHO AMANA30H TEMIIEPaTyp, a He KOHKPETHAs BEJIMYHHA, T.¢. AUANa30H TEMIIEpaTyp, TP KOTOPBIX MaKCUMaJIbHA
CKOPOCTb POCTA.

CreBa ¥ crpaBa OT 30HBI ONITHMYMa HaXO/SITCS 30HBI CTPECCa, B HUX PACTEHHE HCIBITHIBACT CTPECC M COOTBETCTBEHHO CKOPOCTh POCTA PE3KO
YMEHbBILIAETCS.

Jl1ana3oH yCTOHYMBOCTH - ANAIIA30H TEMIIEPATyp, B KOTOPOM BO3MOXKEH POCT PACTEHHS.

HDCL[CJ'I yCTOl‘a‘-lPlBOCTVl - MUHUMaJIbHasI U MakKCUMaJIbHask TEMIICPATYPbI IPUTOAHBIC IJIA )KU3HU.

CXOJHBIC KCIIEPHMEHTHI MOXKHO IIPOBECTH ¥ AJIS IIPOBEPKH BIIMSHUS APYTHX (akTopoB, MpHYEM pe3ysIbTaThl Ipadpuuecky BCeraa OMHAKOBbL.

HOL[OGHHC OKCIIEPUMEHTHI IMOKAa3bIBAKOT, YTO BUABI MOT'YT CYIIECCTBCHHO Pa3jiM4yaTbCs C TOYKH 3PCHUA OINTUMAJIBHBIX yCJ'lOBI/lﬁ U NpeacioB
yCTOl‘a‘-lPlBOCTM. Hanpumep, KOJIMYECTBO BOABLI OIITUMAJIBHOC JIA OAHOIO BHJA BBIZBIBAET CTPECC y APYroro U IpuBOAUT K ru6enu Tpemﬁ BU/.
Hexoropsie pactenus BooO1e He mepeHocsaT 3aMopo3koB (t<0°C), 3To Benér Kk uX rudenu, Ipyrue pacTeHUs! ClIOCOOHBI BHDKUTH MPH HEOOJIbIIMX
XO0JIOZaX, a €CTh PACTEHHs, VISl KOTOPBIX HECKOJIBKO HEAENIb OTPULIATENBHBIX TEMIIEpaTyp - HEOOXOIMMOE yCIIOBHE 3aBEPIICHHUS KU3HEHHOTO LIUKJIIA.
To ke caMoe CIpaBeUIMBO | JUIsL APYTHX IKOJIOTHIECKUX (PAKTOPOB.

B onncaHHOM BBIIIE SKCIIEPUMEHTE H3MEHSUICS TOJIBKO OHH (DakTop, a OCTaIbHBIC KaK Obl COOTBETCTBOBAM 30HE onTUMyMa. Takum obpa3oM,
Ha0JIIofaeTcst NeliCTBHE 3aKoHAa JuMuUTHpylomiero dakropa: «/laxke eAMHCTBEHHBIH (AKTOp 3a IMpeAenaMd CBOCro ONTHMyMa IMPHBOIUT K
CTPECCOBOMY COCTOSIHMIO OPraHH3Ma, a B IIPEAeIie - K ero THoenmy.

Taxoii daxTop Ha3pIBaCTCS AMMHUTHPYIOIMM. JTO OTHOCHUTCS K JIIOOOMY BIIHSIOLIEMY Ha POCT HapaMeTpy, KOTOPOro «CIMIIKOM Majio» WIIH
«cuIKoM MHoro». Hampumep, rubenb pacTeHnil BbI3bIBaeTCS KaK Ype3MEPHBIM IOIMBOM M M30BITKOM yIOOPEHHH, TaK M HEZOCTATKOM BOABI U
IMUTATCIIbHBIX BCIICCTB.

3aKkoH JIMMHTHPYIOIIEro (akTopa 66Ut chopmynupoBa JluGuxom B 1840 1. B X0z1€ ero HaGIIIOACHHUHN 3a BIMSHUEM Ha PACTCHUSI MUHEPAJIbHBIX
ynobpenuid. OH 00HAPYKWII, 4TO OFPAHHYICHHE H03bI TF0O0r0 yIoOpeH s BeAET K OQMHAKOBOMY PE3yIbTATy - 3aMEATICHUIO POCTA.

JlanpHeiiie HaOMIOACHUS MTOKA3aiM, YTO OH OTHOCHTCS KO BCEM BIIHSIOIIMM HA OPraHM3M abHOTHYECKUM U OHOTHYECKHM (akTopam. ITO
MOXET 6]>lTl> U KOHKYPCHLUSA, XUITHUYECTBO U IMaPa3UTU3M.

Kpyroo6opor BeuecTs B 6uocdepe

ITpoueccs! GpoTOCHHTE3a OPraHUYECKUX BELIECTB MPOIOJDKAIOTCS COTHH MUJUIMOHOB JieT. Ho mockonbky 3emilst KOHedHOe (PH3HYECKOe TEI0, TO
J'llOﬁble XUMHYCCKHE DJIEMCHTBI TAKXKEC (bn3nqecn<n KOHEYHBI. 3a MUJIJIMOHBI JIET OHU JTOJDKHBI, Ka3aJloCh 6]>l, OKa3aTbCs UCUEPIIAHHBIMH. OLlHaKO 3TOro
He IPOMCXOUT. bonee Toro, yeaoBek MOCTOSHHO HHTEHCH(UIIMPYET 3TOT IPOLIECC, HOBBILIAS IPOAYKTHBHOCTb CO3JaHHBIX HM 9KOCHCTEM.

Bce BelecTBa Ha HallleH MJIAHETE HAXOMATCS B IpoLecce OMOXMMHUYECKOro Kpyroo6opoTa BEIIeCTB. BbIICISIOT 1Ba OCHOBHBIX KPYroo0opoTa:
OOJIBILION MIIM TEOJIOTMYCSCKUI M MaJIbLi UJIM XMMHUYECKHUH.

Boubuioii KpyrooGopor MIMTCs MUILIMOHBL JieT. OH 3aKiIo4aeTcs B TOM, YTO TOPHBIE MOPOJbI IOJIBEPraroTCs Pa3pyIIEHUIO, MPOLYKTbI
paspyLIeHHs CHOCATCS MOTOKaMH BOIbl B MHpPOBOW OKeaH WM YaCTHYHO BO3BPALIAIOTCS HA CyLIy BMECTe ¢ ocaakaMu. lIpomecchl OmycKaHHs
MaT€prUKOB M MOAHATHA MOPCKOro AHAa B TCYCHUEC JIUTCIIBHOIO BPEMEHH INPUBOAAT K BO3BPALICHHUIO Ha CYIIY 3TUX BCIICCTB. nu IPOLECChI
HAaYUHAKTCS BHOBb.

Maﬂblﬁ KQYFOOGO[!OT, SABJISISICH 4YaCThHO 60J'II>LUOF0, IIPOUCXOOAUT HA YPOBHE DKOCUCTEMBI U 3aKJIFOYAETCA B TOM, YTO IATATCIbHBIC BCIICCTBA
IOYBBI, BOJA, YIJIEPOA aKKYMYJIHPYIOTCS B BELIECTBE PACTCHHH, PACXOAYIOTCS Ha [IOCTPOCHUE Tela M JKU3HEHHbIe mpouecchl. IIpoxykTsl pacmana
HO‘{BCHHOﬁ MMKpO(bJ'IOpb[ BHOBb pasjlaratoTcs 410 MUHEPAJIbHBIX KOMIIOHECHTOB, JOCTYITHBIX PACTCHUAM, H BHOBb BOBJICKAIOTCA B IIOTOK BEIICCTBA.

Kpyroo6opor XHMMHYECKHX BELIECTB M3 HEOPraHMYECKOH Cpeisl, MPOXOIs Yepe3 PacTeHHs M Tela >KHBOTHBIX, BO3BPAILIAETCs OOpaTHO B
HEOPraHWYECKYIO CPEeLy IPH ITOM, HCIIOJIb3Ysl COIHCUHYIO SHEPIUI0 XUMHYECKOH PEaKIuii, Ha3bIBACTCS OUOXUMHUYECKHUM [IHKIIOM.

1 .Kpyroo6opor yraepoza

CJ'lO)KHblﬁ MECXaHHU3M 3BOJIOIIMH HaA 3emne ONpEACTIACTCI XUMUYCCKUM JJICMEHTOM - «YIJIEPOIOM). anepou - COCTaBHAasl 4aCTb CKaJIbHBIX
nopox u B Buae CO,- yacth armocdepHoro Bozayxa. Vcrounnku CO,: ByJIKaHbI, JbIXaHUE, JIECHBIC MTOXKAPbI, CKMUTAHUE TOIUIMBA, IPOMBIIILICHHOCTh
U ap.

Armochepa naTeHcHBHO 0OMeHnBaercsi CO, ¢ MUPOBBIM OKEaHOM, rjie ero B 60 pa3 6oJbiie, yeM B atMocepe, T.k. CO, Xxoporio
pacTBOpSICTCS B BOJIE (UE€M HHKE TEeMIIEpaTypa, TEM BBIIIE PACTBOPUMOCTb, T.e. CO, 0oJiblle B HU3KUX MIHpoTax ). OKeaH AelCTBYET KaK TMIaHTCKHA
Hacoc: noriomuaer CO; B XOTOJHBIX 001ACTIX U YACTHYHO «BBIIYBACT» B TPOMHKAX.

N36biTounHoe kosmuectBo CO, B OKeaHe COSIMHSACTCS C BOIOM, 00pa3yst yroybHyro kuciory. Coenunsisice ¢ Ca, K, Na o0pasyer crabuibHbie
COCIMHEHHMS B BUE KapOOHATOB, KOTOPBIE OCEAAIOT Ha JHO.

DuTONNIAHKTOH B OKeaHe B nporiecce porocunTesa noriomaer CO,. YMupas, opraHiu3Mbl I0MAAAI0T Ha THO M CTAHOBSATCS YaCThIO OCAI0OYHBIX
HOpoJ. DTO MOKa3bIBaCT B3aWMOJIEHCTBHE OOJBLIOrO M MaJOro KpyrooGopoToB BemiecTB. Yriepon u3 mojekyisl CO, B xoxe QoTocuHTEe3a
BKJIIOYAETCsI B COCTAB TIIOKO3bI, @ 3aT€M B COCTaB 00Jiee CIIOXKHBIX COCIHMHCHHUIT, M3 KOTOPBIX IOCTPOCHBI pacTeHHs. B nanbHeiieM oHl nepeHocsaTCs
IO IHIIEBBIM LEISIM U 00pa3yIoT TKAHH BCEX OCTAJBHBIX )KHBBIX OPraHM3MOB B 3KOCHCTEME U BO3BPAILAIOTCS B OKpyXKatomlyio cpeny B cocrtase CO».

Taxoke yriepoJ npucyTcTByeT B Hedtr u yrie. Cxkurasi TOIUIMBO, YEIOBEK TAKOKe 3aBepIlaeT LUK yriepoa, COAepKaIerocs B TOMIMBE - TaK
BO3HHUKAET OMOTEXHUYECKHI KpyrooOopoT yriepoa.

OcraBmasicst Macca yriepoja HaXOQUTCs B KapOOHATHBIX OTIOXKEHHsX AHA okeana (1,3 - 10'° 1), B kpucranmuecknx nopoaax (1 - 10" 1), B
yrie u medru (3,4 - 10" T). 10T yriepox NpHHEMAET y4acTHe B DKOJOrHYECKOM KpyrooGopore. Ku3Hp Ha 3eMie U rasoBbli GanaHc aTMocdepsl
TOJUICP/KHBACTCS OTHOCHTEIBHO HEGOMBIINM KOJIHYecTBOM yriaepoaa (5 - 10° 1).
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2. Kpyroobopor dhochopa

STOT DJIECMEHT BXOIWUT B COCTaB I'€CHOB U MOJICKYJI, MEPEHOCAIINX SHECPIrur0 BHYTPU KIIETOK, B KOCTHYHO TKaHb. B Ppa3JIM4YHBIX MHHEpajiax
hochop conepsKUTCs B BUJIE HOHOB PO,>. ®dochaTbl paCTBOPUMBI B BOJIE, HO HE JIETy4H. PacTeHHs MOTJIOMAKT HOHBI PO4* u3 BoHOTO pacTtBopa U
BKJIFOYAKOT B COCTaB pa3JIMYHBIX OPraHOB COC):[MHGHMI:I. HO MUIICBBIM LECIIAM OH MEPEXOAUT OT paCTeHHﬁ K ApYruM opraHusmMam. Ha KaXXJ10M 3Tarie
(hochop MOKeT ObITh BBIBEICH U3 OPraHU3Ma B COCTABE MOYH.

Pasnuia kpyropopora ocopa ¢ KpyroobopoToM yriepoaa - B Kpyroodopore yriepoja ectb razooopastas dasa (CO,), y dochopa razosoi
(asbl HET.

dochaTtel LUPKYIUPYIOT B IKOCHCTEME JIMLIL B TOM Clydae, eci coxpepkamue (hocdop OTXOIbl KM3HEAESTEIBHOCTH OTKIAABIBAIOTCS B
MeCTax MOIJIOIIEHHs JaHHOI'O JJIEMEHTA. B ecTecTBEHHBIX IKOCHCTEMax Tak M MpoucxogutT. docdop MOXKET TakKe MOCTYNATh C MOIOIIMMHU
CpelCTBaMU U Y 00pEHHUAMHU.

3. Kpyroo6opor a3ora

A30T BXOIUT B COCTaB OEJIKOB.

Kpyroo6opor a30Ta HECKOJIBKO CI0XKEH, T.K. OH BKJIIOYAET a3000pa3Hyi0 1 MUHEPAJIbHYIO (ha3bl.

OcHoBHast 4acTh a30Ta HaxoAuTcs B Bo3ayxe (78%). OngHako pacTeHHs HE MOTYT yCBauBaTh a30T HEHNOCPEACTBEHHO, a TOJIBKO B BHUJEC HOHOB
NH, uNOy.

CyuecTByroT 0akTeprH W CHHE-3eJIEHBIC BOIOPOCIH, CIOCOOHBIE MPEBpallaTh ra3000pa3HbIii a30T B HMOHBL. BaKHEHINY posib Cpeau
a30TOQUKCUPYIOLIMX OPraHU3MOB WIparOT OaKTepHH, JKMBYIIMEC Ha KiyOeHbkax O000BBIX pacTeHuid. PacreHust obOecrnieunBarOT OakTepuu
MECTOOOMTaHHEM M MHUILEH (caxapaMu), 10JIydasi OT HUX B3aMEH JOCTYNHYI0 (GopMmy a3zora. 1o MUIIEBBIM LENsIM OpPraHHYeCKUil a30T nepenaérest ot
6000BBIX K APYTHM OpraHu3Mam dKocucTeMbl. OpraHiudeckue CoeUHEH s a30Ta [0c/e THOeIH OPraHu3MOB IIPU TOMOLIH OaKTEepHil pa3iaralTcs 10
ammuaka ¥ HUTpaToB (NO3). HUTpaThl 4acTHYHO BHOBb IOIVIOLIAIOTCA PACTEHUSMH, YACTUYHO BOCCTAHABIIMBAIOTCA 10 Nj, BHOBb I1OCTYIAOLIETO B
aTMochepy.

HackonbKko peryisipHO OCYILIECTBIIIETCS KPYrooOOpOT JIF000ro JIEMEHTA, 3aBUCHT NMPOAYKTHBHOCTh 3KOCHCTEMBI, YTO BaXKHO U CEJILCKOr0
X03siCTBa M BBIpAIlMBaHUI JIECOB. BMeIIaTeIbCTBO YenoBeKa HapyIaeT IpoLecchl Kpyroobopora. BeipyOka jieca U C)KHraHue TOIJIMBA BIHSCT Ha
KpyrooGopor yriepoaa. CuuTaercs, 4To BpeMs IiepeHoca B armocdepe yrieposa - 8 jer, azora - 110 siet, kuciopoaa - 2500 ser.

Kpyroobopor Bozs!

Ham 3HaKOMBI TPH COCTOSIHHS BOZBI: TBEPHOE - JIEM, )KUIKOE - COOCTBEHHO BOAA, ra3oo0pa3Hoe - BoAsHOM map. KonmuecTBo BogsHOro mapa B
BO3/IyX€ ONMpPECISIIOT KaK BIAXKHOCTh, OOBIYHO B IPOLICHTAX.

I'naBHBIl HCTOYHUK MOCTYIICHUS BOIBI - aTMOCHEPHBIE OCAIIKHU, @ [TIABHBIH HCTOYHHK PACXOfa - HCIIapEHHUe.

IIponomxurensHocTh Kpyroodopora: okean (3000 ser), moxzemusbie Bozsl (5000 ner), nonsipusie neguuku (8500 ner), ozepa (17 ner), pexu (10
JIHEl ), BOJIA B )KUBBIX OPraHU3Max - HECKOJIbKO YacoB.

Taxk kak okeanbl 3aHUMatOT 70% MOBEPXHOCTH 3€MJIM, TO BOJA M1ONAAET B BO3YX, IJIaBHBIM 00pa3oM, UCIapssCh C MX MOBEPXHOCTH.

Koraga Bo3ayX, MakCHMajbHO HACBHIIICHHBIA BOMSHBIM I1apOM, OXJA)XKAACTCS, TO BOJA KOHACHCHPYETCs: €€ MOJEKYJbl COCAMHSIOTCS B
Kaneiabku. B armocdepe Boga KOHIEHCHPYETCs Ha YacTHYKaxX IBLIM, B pe3yibTaTe 4yero obpasyioTcs TymaH u obiaka. Korma ot xammi wim
KPUCTAJUIMKH JIbJla CTAHOBATCA JOCTATOYHO KPYIIHBIMH, TO l/ljlé’l" JOXAb UJIH CHET.

Ilpy ucmapeHHn B BO3AYX IOJHHUMAIOTCS TOJBKO MOJIGKYJBI BOIBI, @ COJIM M APYrHe BellecTBa ocTaroTcsi Ha 3emie. Korama BomstHO# map
KOHJICHCHUPYETCs, M3 HEro ooOpasyercsi TOoJbkO Boia. TakuMm o6Gpazom, surtocdhepa u arMochepa paboOTarOT KaK I'MIAHTCKHM OINPECHUTENb M
OYHUCTHUTEIIb.

Buotnyeckuii moTeHIMAM U CONPOTUBIICHUE CPEJIbI

CoxpaHeHHe WM POCT YHCICHHOCTH 3aBHCHT HE TOJNBKO OT CKOPOCTH Pa3MHOXKCHHS (YHCIO HOBOPOXKACHHBIX, OTJIOXKECHHBIX SIHII,
IPOU3BEAEHHBIX CEMsIH HJIM CIOp B GAMHUIy BpeMeHH). He MeHee Ba)KHO M IIOMOJHEHHE B3POCIOrO COCTaBa MOMYJLILMH 33 CYET IIOTOMCTBA.
BblCOKaﬂ CKOPOCTb Pa3MHOXECHMU ITPU HU3KUX TEMIIAX IOMOJIHECHUSA HE MOXET CYIIECTBECHHO YBCIIMYUTH €€ YMCIICHHOCTb.

W, HanpoTuB, pa3Mep MOMYJISLUN MOXKET PACTH 3a CUET YBEIMYCHHUS TEMIIOB MOIOJIHEHHs IPU MaJIOd CKOPOCTH Pa3MHOXKEHHS. DTO OTHOCUTCS
K JIOAsIM (PO’KIaeMOCTb HU3KAsl, HO M JETCKAsi CMEPTHOCTh HH3Kasl, I09TOMY NPAaKTUYECKH BCE JETH JOXKUBAIOT 0 B3POCIOro BO3PACTa).

JlpyruM BaKHBIM (HaKTOPOM, BEIYIIMM K POCTY HOIYJISL[HH, OTHOCHTCS CIIOCOOHOCThH JKMBOTHBIX MUIPHPOBATh, a CEMSH PACCEHBATHCS Ha
HOBBIX TCPPUTOPUAX, l'lpl/lCl'IOCaGJ'll/lBaTbCﬂ K HOBBIM ME€CTaM OGMTaHHﬂ U 3aCClIATh UX, UMEA HAJIMYHUEC SaLLLl/ll_LLéHHle MEXaHU3MOB U yCTOﬁQHBOCTb K
HEOJIArONPHUSITHBIM YCIOBUSAM CPEJIbl i OOJIC3HSIM.

BuoTHyecKuii MOTEHIHAI - 9TO COBOKYIIHOCTh (DaKTOPOB, CIIOCOOCTBYIOIMX YBEIMYCHHUIO YHCICHHOCTH BHA.

Pa3HBIX BHIOB COCTAaBILIOIIME OHOTHYECKOrO MIOTCHIIMAIA HEOIMHAKOBBI, HO OHH HMEIOT OJHO 00LIee CBOMCTBO - CTPEMHTEILHOE YBEINYCHUE
YHCICHHOCTH HpPHU OJarONpUsTHBIX YCIOBHAX Cpelbl. B ecTeCTBEHHBIX YCIOBHIX 3TO HaOmMogaercs peako. BeposTHOCTh TOro, 4To BCE YCIOBUS
OKaXyTCsl OJNAaronpHUsATHBIMU OYeHb HU3Ka. OOBIYHO OIMH MM HECKOJBbKO (DAKTOPOB CTAHOBATCS JIMMHTHPYIOLUMMH (TeMmIeparypa, BIaKHOCTb,
COJ'léHOCTb, XUIIHHUKH, ITapasuThbl, HEXBATKa l'll/lLLLl/l). CO‘{C’TaHHC BCEX TAKHX «orpaHuquTenei?l» Ha3bIBAKOT COIPOTHUBJICHUEM CPECJIbI. Cl/lJ'leee BCECTO
OHH JICHCTBYIOT Ha MOJIOZIBIX 0COOECH, @ 3TO CHIIKAET TEMITbI TonoiHeHus. [Tpu 6osiee cypoBbIX YCIOBHUSIX TMOHET YacTh B3POCIIBIX 0COOCH.

CHC}IOBaTeﬂbHO, POCT, CHUKECHHUE U MOCTOSAHCTBO MOIYJIALUN 3aBUCUT OT COOTHOLICHUSA MEXAY GMOTM'-'IGCKHM IOTCHIMAJIOM U

COIPOTUBJICHUEM CPEIBI.
'Veemuenne mictennocTn fl ‘: ‘Vuenzmenne wmctennocTs

“HexzaTka mTaRHA
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HI!l/lH UIT _MW3MCHCHHUA TONYJALUHUU - 3TO PE3YJIbTAaT HAPYUICHHWS PaBHOBECHUA MEKIY OHMOTUYECKUM INOTCHIUAJIOM M CONPOTUBJICHUEM
OKpyKatoLieit e€ cpebl.

Ilomo6HOE paBHOBECHE SIBISICTCS JAMHAMHUYECKUM, T.€. HEMPEPBIBHO PEryJH-PYIOLIMMCS, T.K. ()aKTOPbI COMPOTHBICHHS CPEIAbl PEAKO IOJITO
OCTAalOTCA HEU3MEHHbIMHM. Hampumep, B OAMH ToOJ 4YMCICHHOCTb MNOMNYJIALMHM CHHU3WIACH H3-3a 3aCyXHM, a B CIEAYIOLIMH TIoJ HOJHOCTbIO
BOCCTaHOBWJIACH IIPH OOHMIBHBIX A0OXKIAX. [lomoOHBIe KOIeOaHus MPOTODKAIOTCS HEONPEAEIEHHO 1oaro. PaBHOBecHe - MOHATHE OTHOCHUTEIBHOE.
I/IHOFLla aMIIIUTyaa OTKJIOH EHHUH MaJia, MHOraa 3Ha4YuTEIbHA, HO ITOKa COKpaTUBILAACA ITOIYJIALIUA CII0COOHA BOCCTAHOBHUTH MPEXHIOK YUCICHHOCTD,
OHa CYLIECTBYET.

PaBHOBecHE B NPUPOAHBIX CHCTEMaxX 3aBUCUT OT IUIOTHOCTH IONYJILMH, T.e. 4yHMcia ocoOedl Ha eauHuuly miomwamu. Eciam mioTHocTs
MOy JISALUA paCTéT - COIIPOTHUBJICHUE CPE€Abl YBCIMYNUBACTCA, B CBA3HU C OTUM YBCIUYHUBACTCA CMEPTHOCTb U POCT YUCJICHHOCTU NPEKpamacTcs. I/I,
Hao00pOT, C yMEHBIICHHEM IUIOTHOCTH MOMYJLILIH COIPOTUBIICHHE CPEbl 0CIabeBacT U BOCCTAHABIMBACTCS [IPEXKHSS YUCICHHOCTb.

BoszeiicTBre uenoBeka Ha MPUPOAY YacTO MPUBOAUT K BHIMUPAHHIO MOIMYJIILHH, T.K. HE 3aBUCHT OT €€ IUIOTHOCTH. Pa3pylieHue skocucrem,
3arpsi3HEHN e OKPYIKaIoLIEel cpe/ibl OZAMHAKOBO BJIMSIOT HA MOMYJISLUH KaK ¢ HU3KOH, TaK U BHICOKOH INIOTHOCTBIO.

Kpome 3T0ro, OMOTHYECKUH MOTEHIMAN 3aBUCHUT OT KPUTHYECCKOH YMCICHHOCTH MOMYJISUUH. ECIM 4HCICHHOCTh mommyisiuuu (OJIeHed, NTHI
WM pbI0) MaaeT HIKE ITON BEJIMIHMHbI, FAPAHTHPYIOLIEH BOCIPOU3BOICTBO, OMOTHYECKHUI MOTEHIINA CTPEMHUTCS K HYJIIO U BEIMHPaHUE HEH30EXKHO.

CylecTBOBaHHE MOXXET ObITh IOCTABJIEHO I0J, yrpo3y, Haxe KOria MHOMXKECTBO INPEACTABUTENEH BHJA KMBbl, HO JKUBYT B JIOMAILIHUX
YCIIOBUSX, T.€. U30JIMPOBAHbI APYT OT Apyra (rmomyran).

PaBHOBeECHE 3KOCUCTEMBI

ToMmeocTas - 9T0 COCTOSIHIE MTOABHIKHO-CTAOHIEHOTO PABHOBECHS 9KOCHCTEMBI («TOMEO0Y» - TOT )K€, KCTa3HC» - COCTOSIHUE).

PaBHOBecHe B 9KOCHCTEMAX TOIEPAKUBACTCS IPOLIECCAaMU C 00PaTHOM CBA3BIO.

PaccMOTpHM MPOCTEHIITYIO SKOCHCTEMY: 3asil-PbICh, COCTOSLIYIO M3 JBYX TPOPUUCCKUX YPOBHEH.

Poct nonyaman = Poct nonymauun
SKEPTEBI (3a11) ——— XHIDHHKA (PBICH)
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Korza uncieHHOCTb 3aiilieB HEBEIMKa, KaX/Iblil U3 HUX MOJKET HalTH JI0CTATOYHO MHUILH U Y100HOE YKPbITHE 11 ce0si U CBOMX AETEHBIIIEH,
T.€. CONPOTHUBIICHHUE CPEbl HEBBICOKO, M YHCICHHOCTh 3aiI[eB YBEINUMBACTCS HECMOTPS Ha IPHCYTCTBHE XUIHNUKA. 300mtne 3aiiues obnerdaer
PBICH OXOTY U BBIKApMJIMBAaHHE ACTEHbILICH. B pe3yibrare 4ncIeHHOCTh XUIHHUKA TAKKE Bo3pacTaeT. B aToM nposBisieTcs: obpaTHast
HOJIOKHUTEIbHAS CBs3b. OTHAKO C POCTOM YHCICHHOCTH 3ai{lieB YMEHbIIAETCS KOJNYECTBO KOPMa, YOSIKHIL M YCUIIHBACTCS XHILHUYECTBO, T.C.
YCHJIMBAETCS CONPOTUBIIEHUE CPEIbI.

O pe3ynbTaTe YUCIEHHOCTh 3aileB cHUxaercs. OXOTUTbCS XMIIHUKAM CTAHOBUTCS TPYIHEE, OHU MHCIIBITHIBAIOT HEXBATKY INHUILM U HX
YUCIICHHOCTh HafaeT. B 3ToM mposBiseTcs: oOpaTHas OTpHLATENbHASI CBS3b, KOTOpas KOMIICHCHUPYET OTKJIOHCHHsS M BO3BpAILACT DKOCHCTEMY B
HCXOJIHOE COCTOSIHHE.

Iomo6HbIe KOJIEOaHMsI IIPOMCXOASAT IEPHUOJANYECKHA BOKPYT CPEIAHEro ypoBHsI (puc. 8).

Uncaennocts

e S o

price

pesroe maverexie rdems

axTopos
Puc. 8. IIpumep 0OpaTHO#t cBs3H

IIpu HeKOTOPBIX YCIOBUSX 00OpaTHAs CBA3b MOXKET ObITh HapylueHa. Hanpumep, Ha 3ali1ieB cTaj OXOTUTBCS APYTOH XUILHUK WM CPEAU 3aiiLeB
BO3HUKIJIA WH(]EKIMOHHAS 00Jsie3Hb. [Ipy 3TOM MPOMCXOAUT HapylieHHe cOaJaHCHPOBAHHOCTH CHUCTEMbI, KOTOPOE MOXET OBbITh OOpaTHMbBIM HIIK
HeoOpaTUMbIM. Posib momex Moryt urpath u abuotudeckue (akTopsl. 3acyXa CHIDKACT NMPOLYKTUBHOCTH PACTECHHH M OrpaHMYMBACT MHULILY IS
3aiilieB, YTO HEMEUIEHHO OTPA3UTCs HA XUIIHUKE.

Ipyu 1OSIBJICHHH [OMEX B CHCTEME «3asil-PbICh» CTAHET MEHbIIC M 3alleB, U pbiceil. CTaOMIBHOCTh CHCTEMBI B IIEJIOM HE HapyIIAeTCs, HO
00bEM Tpoduueckux ypoBHei n3MeHuTCs. [Ipi TOM HOBBI yPOBEHb CTAOMIIBHOCTH OIATH OyIeT 00eCIeunBaThC MEXaHU3MaMK 00PaTHO CBSI3H.

IloHsATHO, YTO HaBlIEHME IOMEX HE MOXET ObITh OecnpenenbHbIM. [Ip MaccoBoii rubenu 3aiileB sKkocucTema 3a c4ér oOpaTHOU
OTPULIATEIILHON CBSA3M HE MOXET KOMIIEHCUPOBATh OTKJIOHEHHUs. Torja faHHas cucreMa MpeKpaTUT CBOE CyILECTBOBaHHUE.

Ty obnacTh, B Ipeaenax KOTOPO MEXaHHW3Mbl OTPULATEILHOW OOpaTHOW CBS3M CIIOCOOHBI COXPAaHHTh YCTOWYHMBOCTH CHCTEMBI, XOTS U B
M3MEHEHHOM BH/I€, HA3bIBAIOT TOMEOCTATUYECKUM IIATO (pHcC. 9).

DKOCHUCTEMBI TeM CTabHIIbHEE BO BPEMEHH U IPOCTPAHCTBE, YEM OHH CIIOXKHEE, T.€. YeM OOJIbIIE BUIOB OPraHW3MOB M IHIICBBIX CBSI3CH.

ruGes

/7 ‘Bepxumli npeeT MoToRHTETHROM cBAI
=== " romeocranireckoe n1ato

/ ‘I npee OTpUIAT B O CBA

rubes

Puc. 9. Ilpumep romeocrasa

OKoJloruyeckas HuIa

MecTo0OUTaHKE - 3TO MECTO, TI¢ KUBET Opranusm (Jiec, Jiyr, 60J0TO, BHYTPH APYroro OpraHusmMa).

OKoJIOrnyecKas HUIIA - IIPOCTPAHCTBEHHO-BPEMEHHOE M0JIOKEHHE OPraHU3Ma B PaMKaxX SKOCHCTEMBI (I'J1€, KOIJla U YeM MUTAeTCs, I'/1e
ycTpauBaeT THEe3/10 | T.I1.). Ha nepBblil B3rIIs KaXKEeTCsl, YTO )KMBOTHBIE JOJIKHBI KOHKYPUPOBATh APYT € APYroM 3a Muiy u yoexuma. OIHaKo 3TO
MPOUCXOAUT PEAKO, T.K. OHU 3aHUMAIOT Pa3HbIC DKOJOIHYECKHUE HUIIN. Hpumep: JATIIBI U3BJICKAKOT JIMYUHKH U3-T1I0J KOPBI, BOpOGbl/l ITUTATCS
3epHOM. 1 MyXOJIOBKH U JI€Ty4HE MBILIH JIOBIT MOIIKAPY, HO B pa3HOe BpeMs - AHEM U HOub0. JKupad moenaet IUCThs ¢ BEpXyLIEK AepPEBbEB U HE
KOHKYPUPYET € IPYTMMH TPABOSIHBIMH.

VY KaXAoro BHJA >KUBOTHBIX CBOS HUILA, YTO CBOAMT K MHHUMYMY KOHKYPEHLMIO C IpyruMu Buaamu. Ilosromy B cOajlaHCHMpOBaHHOMN
9KOCHCTEME IPUCYTCTBUE OJHOIO BUa OOBIYHO HE YI'POXKAET APYrOMY.

AnanTanust K pa3HbIM HHIIAM CBs3aHA C ACHCTBHEM 3aKOHA JIMMUTUPYIOIEro (akTopa. IIbTasick HCIOJIb30BaTh PECYPCHI 3a MpeaeaMu CBoei
HHUIIN, >XUBOTHOC CTaJIKMBA€TCA CO CTpECCOM, T.€. C POCTOM CONPOTUBJICHUA CPEABI. napiMu CJIOBaMH, B COﬁCTBeHHOﬁ HHUIIEC €ro
KOHKYPEHTOCIIOCOOHOCTb BEJIMKA, a BHE - 3HAYMTEIILHO 0CIa0eBaeT UM NPOIajaeT BOBCE.

A,Elal'lTaLll/lﬂ KHUBOTHBIX K Ol'lpe):leﬂéHHblM HUIIAM 3aHsIa MUJIJIMOHBI JIET U IIPOTEKala B Ka}K}lOﬁ OKOCHCTEME ITO-CBOEMY. BBCSéHHbIe U3 Jpyrux
OKOCHUCTEM, BUABI MOT'YT BbI3BaTh BBIMUPAHUEC MECTHBIX, UMEHHO B PE3YJIbTATEC yCl'leLUHOﬁ KOHKYPCHIIMHA 3a UX HULIU.

IIpumep: ckBopubl, 3aBe3éHHbIe B CeBepHyt0 AMeprKy U3 EBporibl, 32 Cu€T CBOEro arpecCUBHOrO TEPPUTOPUANIBHOIO MOBEAECHHS BBITECHUIIN
MECTHBIX «CHHUX» IITHUILL.

KoHuenuus 3K0JIOrMYecKOd HHUIIM NPUMEHMMa M K pacrTeHusM. Kak M y JKMBOTHBIX HMX KOHKYPEHTOCHOCOOHOCTb BBICOKA JIMIIL B
omnpeenéHHbIX ycnoBusaX. IIpuMep: miataHsl pacTyT o Oeperam pek M B moiimax, ny0Osl Ha ckioHax. Ilnatan, mpucrnocobiieH K nepeyBiaxHEHHOM
noyse. CeMeHa IJiataHa paclpoCTPAHSIOTCS BBEPX 110 CKJIOHY, M 3TOT BUJ MOXKET PACTH TaM IIPU OTCYTCTBHUHU AYOOB. AHAJIOrMYHO XETYAH, ToNaaas
B MOWMY, THOHYT M3-3a W30bITKA BJIATH U HE CIIOCOOHBI KOHKYPHUPOBATh C [UIaTAHAMH.

DKOJIOrHYeCcKasi HUIIIA YEJIOBEKA - COCTAaB BO3JyXa, BOJbI, IUIH, KIMMATHISCKUE YCIIOBHSI, YPOBEHb 3JIEKTPOMArHUTHOT0, YJIbTPa(hHOICTOBOrO,
PaaArOaKTHBHOI'O U3JIyUYCHHUS U IIP.

A,Elal'lTal.ll/lﬂ, HU3MCHCHHEC MJIM BBIMHPAHHEC DKOCUCTEM

B npupoze kaxaoe MOKOJIEHHE JI0O0ro Bujaa MOABEPraeTcss 0TO0pY Ha BBDKHBAEMOCTH M BOCHPOU3BOACTBO. OCOOH, KOTOpPBIC BBDKHBAIOT H
Pa3MHOXKAIOTCS, EPENAOT CBOU I'eHbI CICAYIOLIEMY IOKOJICHHIO, a TEHBI TeX, YTO MOrHOIM, He OCTABUB NMOTOMCTBA, OTCEUBAIOTCS U3 reHO(MOHA.
Taxkum o0pa3oM, reHOGOHI KaXIOrO BHIA HCIBITHIBACT ACHCTBHE ECTECTBEHHOro 0TOOpa. 1109TOMY MOYTH BCe NMPU3HAKH OpPraHM3Ma CIyKaT
BBDKHBAHUIO U BOCIIPOU3BOJICTBY.

AzanTariys - 3T0 IPOLECC IPHCIOCOOICHHS KUBBIX OPraHM3MOB K OIPEACIEHHBIM YCIOBUSIM BHEILIHEH Cpe/bl.

CyLIECTBYIOT CIEYIOIME BUbI AN TALLU:

1.  ApanTanusi K KIMMAaTHYECKUM U IPYrHM aOHOTHYECKMM (akTopaM (YHCTas MIepcTh, MepeséT NTHIl Ha 0T, 3UMHSS CISIKA Y MEABEICH,
OI1a/IEHUE JIMCTBbI, XOJI00CTOMKOCTh XBOMHBIX J1E€PEBLEB).

2. Apantauust K AOOBIBAaHUIO NMUIM U BoOAbl (y >kupada - JUIMHHAS Ies, YTOObl €CTh JIMCThSI C JepPEeBbEB, NMAyK IUIETET CETh, XHIIHHKU -
OBICTPO OEraroT, JIMHHBIE KOPHU PACTCHUH B IIYCTBIHE).

3. AnjanTanus, HalpaBJCHHAs Ha 3aLIMTY OT XUIIHKUKOB U YCTOWYHMBOCTD K 3a00JICBAHUAM M NIapasuTaM (3asil - ObICTPbI Oer 1 Ce30HHas
OKpacka, &X - UIJIbI).

4.  Apanranusi, o0ecreurBaroLias MOUCK U MPUBJICUYCHUE NAPTHEPA Y )KUBOTHBIX, U ONBUICHHE y PACTCHHIl (IpKOe ONEpeHue, neHue, 3amnax,
HACBILCHHBIN [[BET y [[BETKOB PACTCHUH ).

5. Apjanrtanus K MUTpalysM y XHMBOTHBIX U PAaclpOCTPAHEHHE CEMsIH y pacTeHui (mepenér nTul, craja JIolaaei, Kpbulbs y CeMsH A
HEePEeHOCca BETPOM, KOJIIOUKH y PACTEHHM).

IIpu n3menenun mo060ro abMOTHYECKOr0 MM OMOTHYECKOro (akTopa BUI OXKUIAET OJMH U3 TPEX MyTEH:

]. Ml/lFI!a Ui - 4aCTh MOMYJIALUUU MOXKET HaﬁTM HOBOC€ MCCTOO6MT3HM€ C MOAXOAAIIMMHU YyCIIOBUAMU U MPOAOJDKUTE TaM CBOE
CYILIECTBOBaHHE.
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2. Al anranusg - B FCHO(bOHLle MOryT HNPUCYTCTBOBATb TI'€HbI, KOTOPBIC IO3BOJAT HEKOTOPBIM OCOGﬂM BBDKHUTb B HOBBIX YCJIOBUAX U
BOCCTAHOBUTb MTOTOMCTBO. Uepe3 HECKOJIbKO MOKOJIEHHUH 0] 1eHiCTBMEM €CTECTBEHHOI0 0TOOPA BO3HUKHET IOIYJISALIMS, XOPOLIO IPUCIIOCOOMBIIAsICS
K HOBBIM YCJIOBUSAM.

3. BsIMupanue - eciiM HH OfHA mapa ocobell He MOXKET MHUTPHPOBATh, CHACAsCh OT BO3JCHCTBHS HEOJIArONPHATHBIX (hAKTOPOB, @ T BHIXOMAIT
3a Mpezesbl yCTOHYMBOCTH BCEX HHAMBH/IOB, TO IONYJISALUS HCUE3HET (AMHO3aBPbI).

OTO 03HAuyaeT, 4TO B pa3Hble MEPHOAbl MUCTOPUM 3eMisd OblIa HaceleHa pa3HbIMU CyllectBaMd. Hu onHOMY BHIY HE IrapaHTUPOBAHO
BBDDKHBAHHCE. HCKOl'laeMble OCTaTKU CBUACTCIBCTBYIOT, YTO BUABI MOABJIAOTCA, paclipoCTpa-HAKTCA, Jal0T Ha4YaJlo APYruM BHIaM U B GOJ'HJLL[MHCTBG
cirydaeB BbIMUpatoT. I1o Mepe u3MeHeHHs YCIIOBUI CyIECTBOBAHUS, HEKOTOPbIE BU/bI aaTUPYIOTCS U MPeoOpa3yroTcs, a Apyrue BbIMuparoT. Yto
Ke omnpenenser ux cyap0y? BehkuBaHue BHJa 00€cIeUMBAETCS €ro NeHEeTHYECKUM Pa3HoOOpa3sHeM M clIaObIMU KOJIEOaHMAMM BHEIIHUX YCJIOBHUM.
Ecnu reHooHI 04eHb pa3sHOOOpa3eH, Jake NMPH CHIBHBIX M3MEHEHHSX CPEibl HEKOTOPble 0COOM CYMEIOT BBDKHTH. IIpu HHM3KOM pa3HOOOpasuu
reHo(oH/1a, Ha000POT, MaJieiice H3MEHEHHE CPE/Ibl MOXKET MIPUBECTH K BRIMUPAHHUIO BH/A, TIOCKOJIBKY TCHBI, O3BOJISIIOIINE 0COOSM TPOTHBOCTOSTH
OTPULIATEIILHOMY BO3/IEHCTBUIO, HE HAHYTCS.

ECJ'll/l HU3MCHCHHWS Majlo3aMECTHBI l/l/l/lJ'll/l IPOUCXOOAT MOCTECIIEHHO, 60J'll>LLIl/lHCTBO BHUIOB CyMEECT ﬂpMCﬂOCOGMTbCﬂ W BBDKHUTH. B03MO)KHI>[ TaKue
KaTacTpouuecKie U3MEHEHHs (siIepHast BOMHA), 4TO He BBDKMBET HU OIMH BHUI.

Ha BeDKHBaHHE TaKKe BIHSCT reorpaduueckoe pacnpocrpaHenue. Yem mmpe pacnpocTpaHEH BUI, TEM, KaK IPABUIIO, BBIIIE €r0 FeHETHYECKOe
pasHoobpasue u HaobopoT. KpoMe Toro, mpu oGIIMPHOM apeasie HEKOTOPbIE ero y4aCTKH MOTYT OBITh yIaJeHbI MM H30JMPOBAHbI OT PAHOHOB, e
HapylmaJucCh YCJIOBHA CYIIECTBOBAHUSA, B HUX BUI COXPAHUTCA, JAXKE €CIIM UCYE3HET U3 APYIrUX MECT.

Ecinu B HOBBIX YCIIOBHMSAX 4acTb OCOO€H BBDKHIIA, TO BOCCTAHOBJIEHHME NOMYJSILMM M AalbHEHIIas ajantauus OyAyT 3aBUCETb OT CKOPOCTH
BOCIIPOM3BEJICHUS], I0CKOJIbKY U3MEHEHHE IIPU3HAKOB IPOMCXOIUT TOJIBKO MYTEM 0TOOPA B KaXKA0M IIOKOJIEHHUH.

Hanpumep, napa HaceKOMbIX Ja€T HECKOIBKO COTEH MOTOMKOB, KOTOPBIE NPOXOAT KU3HEHHbIH IIUKJI B TEUEHUE HECKOJIBKO Henelb. CKopocTh
BOCIIPOU3BEACHHS Y HACEKOMBIX B TBICAYY pa3 BBILIC, YEM Yy ITUL, BBIKAPMJIIMBAOIIUX 2—6 IITCHIIOB B I'0l, © COOTBETCTBECHHO OLlMHaKOBblﬁ YPOBCHBb
IPUCIIOCOOICHHOCTH K HOBBIM YCIIOBHSM Pa3oBbETCS BO CTONBKO e pa3 ObicTpee. CTOUT JIM yAUBIATHCS, YTO HACEKOMBIC OBICTPO aJanTUPYIOTCS U
np1406peTa10T yCTOﬁqMBOCTb K IPUMCHACMBIM ITPOTHUB HUX NECTULIUAAM, TOTJa KaK APYTrue€ JUKUE BUIbI OT 3TOI'O Fl/l6HyT.

Ba>|<1-u>1 U pasMEpbl OpraHu3sma. Myxu MOryT CyLIECTBOBAaTb U B MYCOPHOM BE€APE, TOrJa KaK KPYNHBIM XUBOTHBIM [JIsl BbDKUBAHUS HYXXHBI
OOLIMPHBIE IPOCTPAHCTBA.

CebCKOE XO35HCTBO € €ro y3KoM reHerndeckoil 0a3oil oxasbiBaeTcs Oe33auTHbIM. COKpallleHHe MeHETHYEeCKOro pa3Hoo0pasus ¢ OQHOH
CTOPOHBI W YCKOPSIIOLIEECS YXYAIICHHE OKPYXAIOIICH Cpeabl ¢ APYroil CTOPOHBI, HE CIHOCOOCTBYIOT YCTOMYMBOCTH Ouochepsl. Ilostomy B
Gumkaiiinie S0 JIeT 4enoBeYecTBY MPEACTOUT ClelaTh BBIOOP: MJIM CO31aTh YCTOWYMBYIO YEIOBEYECKYK) SKOCHCTEMY, HIJIM CTaTh CBHUACTEISIMU
r106anpHON KaTacTpodsl.

Pazgen 3. xonoruveckuii MeHeAKMEHT

33. MOCJIIEAHEE BPEMS BEAYIIMMH OTCUCCTBCHHBIMU NPEATIPUATUAMUA HAKOIIJICH 60J'll)LLlOl7l ONBIT NPECAOTBPALICHUA OTPULATEIIBHOTO BOSﬂeﬁCTBHﬂ
Ha OKPYXAaIOILYI0 Cpely HpU OJHOBPEMEHHOM YBEJIMYCHUH OOBEMOB NPOU3BOACTBA, CHIIKECHMU YJAEIBHBIX PACXOJOB ChIPbs M MaTEpPHAJIOB,
SKOHOMHMH JHEPropecypcoB, YJIYYIIEHHH KadyecTBa NPOAYKUHMH. B STOH cHUTyauuMum 5KOJOrMYecKas IeATeIbHOCTh IMPEINPUATHH CTAaHOBUTCS
9KOHOMMYECKH ONpPaBIaHHON.

B teuyenne nocnennux S - 10 get B Mupe HaOII0AaeTCSl POCT OCO3HAHHS TOT0, YTO 3(G(HEKTHBHOE YIPABICHIE OKPY)KAIOLIEH CPENOi SBISETCS
Ba>XXHbIM (baKTOpOM PEUICHNA OCHOBHBIX 3a/1a4 KOMIIaHHWH, TCCHO CBSI3aHHBIM C CMCTCMOﬁ MCHC/[PKMCHTA Ka4yeCTBa. STOT d)aKTOp IIPUHATO
paccMaTpuBaTh Kak HEOThEMJIEMYIO YacTh OOILEH CHCTEMBI YIIPaBICHUS IPEANPUATHEM, OCHOBAaHHYIO Ha IPUMEHEHUU COBPEM EHHBIX
MH(POPMALMOHHBIX TEXHOJIOIHIl.

Bcé Gosbiie n Goiblile KOMIIAHHI HCIOIB3YIOT CEPUI0 MEeXAYyHapoaHbIx cranaaproB ISO 14000 mis BHenapeHHs y cest CHCTEM YIIPaBICHUS
okpyxkatouieit cpenoit (CYOC) B COOTBETCTBUH C COBPEMEHHBIMH TPEOOBAHHSIMU.

CaM TepMHH YIpaBlICHHEC OKpyKawouied cpenoii (environmental management) BBeJeH OQPHUIMATILHBIM POCCHUCKHM IE€PEBOAOM I3THX
CTAaHJIAPTOB KaK 0oJiee TOUHBII 110 CPABHEHUIO C IIPUMEHIEMbIM TEPMUHOM "OXpaHa OKpy»Karolleil cpelipl”, OCKOIbKY MOAABIISOIIEE OOIBIIMHCTBO
HPEAIPHATHI, CTPOro TOBOPSI, OKPYKAIOLIYIO CPENy HE OXpaHseT, a 3arpsa3HsieT. M 3agadya cOCTOUT B TOM, 4TOOBI yIepO, HAHOCHMBIH IPEAPUATHEM
OKpyKaroleil cpene, ObUT He CIMIIKOM BelHK. VIHOrAa ynpasieHne OKpyKaroleld cpefoil i COOTBETCTBYIOIME CHCTEMBI AJII KPATKOCTH HA3bIBAIOT
9KOJIOrMYECKUM MEHEDKMEHTOM U CUCTEMAaMH KOJIOTMYECKOr0 MEHEPKMEHTA.

)Inﬂ BHenpeHuss CYOC ucronb3yroTces CIeayHOIHe OCHOBHbIC MEKAYHaPOIHbIE CTaHJaPThI:

VCO 14001. CYOC. TpeGoBanHs U PYKOBOACTBO 110 IPUMEHEHHUIO;

HCO 14004. CYOC. OGiurie pyKOBOASIIME yKa3aHHs 10 IPUHLIMIIAM, CHCTEMaM M CpeIcTBaM obecriedeH st (HYyHKIIMOHHUPOBAHHUS;

HCO 14010. PyxoBozsime yKka3aHus M0 3KOJIOrH4ecKoMYy ayauTy. OCHOBHbIE IIPUHLIMITBI;

NCO 14011. PykoBonsinme yka3aHusi 110 SKOJIOrHUecKoMy ayauTy. [Iponenypsl ayaura CHCTEM YIPaBIICHUS OKPYXKAIOLIECH CPeroit;

HCO 14012. PykoBopsiye yKa3aHusl 10 9KOJIOTHYecKoMY ayauTy. KBannpu-karuoHHbIe KPUTEPHHU IS Ay IUTOPOB B 00J1aCTH
9KOJIOTHH.

HCO 14031. Yupasiienue okpyxaroiei cpenoii. OuennBanue sxoaoruueckoit apdexrusHocr. OG1me TpeboBaHusI.

CyILIeCTBYIOT U APYTUE CTAaHIAPThI B 3TON CEPUM.

IMonxox cepun crangaptoB ISO 14000 k mesTeNbHOCTH MPEANPHATHI OTpaXkaeT OYEBHIHBIA (HaKT: MPOAYKLHMIO W OTXOIbI MPEANPUITHE
BBIITYCKA€T OAHOBPEMEHHO. HOSTOM}/ YACIATh BHUMAHUE IPOAYKIHUU U HE YACIATE BHUMAaHUE OTX0AaM CEroaHsA YK€ HEBO3MOXHO.

Tema 3.1. BHenpeHue cucTeMbl yIpaBjeHUs1 OKpY:kawoweil cpenoi (Jlekuusi-auckyccus — 2 yac.)

Iocie TOro, Kak pyKOBOACTBO MPEAINPHUSTHS MPUHSJIO pelieHHe o BHeapeHuu cepuu crtanzaptoB ISO 14000, ceprudukanuy CHCTEMbI
YIpaBJICHUS OKpY’Karolieil cpenod (9KOJIOrHYecKOro MEHEPKMEHTa) M IPHUBJICYCHUH KOHCAJITHHIOBOH KOMIIAaHUM, NAJIbHEHIIYIO JESTEIbHOCTh
MOJKHO Pa30HTh HA TPH OCHOBHBIX (ha3bl.

Ilepsas da3za

VlcrionHUTENbHOE PYKOBOACTBO JOJDKHO ONPENEIUTh MHUCCHIO M CTPAaTE€rHyeckue LeId B 00JacTH IMPUPOJOOXPAHHOH HEATENBHOCTH W
pa3paboTaTh CBOIO IKOJIOIMYECKYIO MOIUTHKY, IKOJOTHICSCKUE LIEIH U 0053aTe/IbCTBA IPESAIPUATHS B IMCEMEHHON (popMe. DTOT JOKYMEHT JOJDKEH
OBITh OMYOJMKOBAH BOpPraHM3allMd M O0ECIIEUEH MOAJCPIKKONW CO CTOPOHBI YIPABJICHUECKOro nepcoHana. Creayroolnee ACHCTBHE NPEANPUATHS -
NpeIBapUTEIbHBIA BHYTPEHHUN ayIUT UMEIOLICHCSl CHCTEMBI 9KOJIOTMYECKOT0 MEHEIXKMEHTA, OLICHKA € COOTBETCTBHS

TpeboBanusaM cranaapra ISO 14001.

Bropas dasa

Ha s70ii (hase 10mKHBI ObITH pa3paboTaHbl, ONKCAHbl U BHEIPEHBI OTCYTCTBYIOLIME, HO HEOOXOAMMBIE 3JIEMEHTHI CHCTEMBI, @ TAK)KE MPOBEICHA
MOAU(UKALMS TEX CYIIECTBYIOIIMX 3JIEMEHTOB, KOTOPbIC HE MOJHOCTHIO ya0BiIeTBOPsioT TpeboBanusiM ISO 14001. O6buHO 3Ta paboTa MPUHUMAET
(hopMy HamucaHHs W/MIM KOPPEKTUPOBKH JOKYMEHTOB - IPOLEAYP M PabodYMX HHCTPYKLHUMA. DKOJIOTHYECKas MOJMTHKA W KOJOIMYECKHE LeJn
JIOJDKHBI ObITH BKIIFOUEHBI B "PykoBocTBo 10 CYOC", KoTOpOe Takxke pa3pabaTsiBacTCs HA 3TOM JTarle.

Ha maHHOM 3Tane MOXET IOTpebOoBaThCsl COBEPIICHCTBOBAHIE OPraHU3ALHOHHON CTPYKTYPbI HPEIIPUSITHS ¢ YYETOM cepbl OTBETCTBEHHOCTH
Y MOJTHOMOYHH COTPYA-HUKOB, BKIOYEHHBIX B paboty CYOC.

MoskeT noTpeboBaThCs MPOBEACHUE OJHOr0 WM Oojiee "HyseBbIX" BHYTPEHHUX ayAUTOB, MHOTJA Ha3bIBAEMbIX NPEIBAPUTEIILHON OLICHKOW.
OTH ayIuThl BHINOJHIIOTCS CAMOM OpraHu3aiuei, a e Jiydyiie - BHEIIHUM KOHCYJIBTAaHTOM - € LeNbl0 oleHkn MoaepHusnpoanHod CYOC. Ecnu
pe3yibTaThl "HYJAEBBIX" ayUTOB yIOBICTBOPHTEIBHbI, KOMIIAHHS IEPEXOJUT K TPEThEH (ase.

Tperbs daza
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Tperbeil (a3oii sBisiercss cepTU(HUKALKMS CHCTEMBbl YIPABICHHUS OKpY)Kakolled cpenoil. BsamMoneicTBHe ¢ KOHCAITHHIOBOM KOMIAHHEH
HeOﬁXOL{l/lMO Ha BCEX Tpéx CTagusix. I/IMCHHO KOHCAQJITUHIOBasi KOMIIaHHSA IIOMOXET ONPCACINTD CTpaTeFM'—[eCKHﬁ KypC pa3BUTUS CHUCTEMbI
OKOJIOTUYECKOI0 MEHEIHKMEHTA, IIOMOYb BBIPAa3suTh €ro BO BHyTpCHHeﬁ INOJIMTUKE OpraHu3alyy, YCTAHOBUTb AOCTHXKUMBIC U U3MEPUMBIC LIEJIA B
00J1aCTH yIpaBJICHUS OKPYXKAIOIIEH Cpeoii, OCHOBaHHbIC Ha BHIOPAHHBIX IIPHOPUTETHBIX IKOJIOINYECKHX ACIIEKTaX.

IToMoIup CrennaInCTOB-KOHCYJIBTAHTOB IMOJIE3HA HpPH Iepexone K peainbHbIM maram nmo BHeapeHuio CYOC: pa3paboTke U peanu3aluu
IporpaMMbl 5KOJIOTHYECKOr0 MEHEIKMEHTA, CO3JaHUUM MU COBECPUICHCTBOBAHMHW CHCTEMBI MOHUTOPHMHIA U HU3MEPCHUA Oprmammeﬁ cpenasl,
pa3paboTKe IUIAHOB pearipoBaHus Ha aBAPUHHbBIC CUTYAllUH, OITUCAHUHU TOM U IPYroi AEsTeIbHOCTH B COOTBETCTBYIOIIMX IIPOLIEAYpaX.

Ocoboe 3HAa4YeHHME HMEET BHEAPCHHE Ha MPEANPHATHH IPOrpaMmHoro obecrnedenus misi DBM, mnossonstomero noguats CYOC Ha
COBpEMEHHbIH ypoBeHb. IIpu 3TOM OTmazaer HeoOXOAMMOCTh B OOJBLUIOM KOJIMYECTBE OyMa)KHBIX JOKYMEHTOB, M IPH 3TOM KaXKAblii paGOTHHK
HPEINPUATHS CBOEBPEMEHHO I10JIy4aeT BCIO HEOOXOIUMYIO AJIsl paboThl MH(pOpMaLHIO.

Tema 3.2. Knaccuduxanuss monuropunra (Jlekuus-guckycenst — 2 yac.)

MOHUTOPUHT BKIIFOYAET B €05l CJIEYIOIINE OCHOBHbBIE IIPAKTUUECKUE HAIPABICHUS:

- HaOJIOACHHUE 33 COCTOSIHHEM OKpYIKalolleil cpeabl i (hakTopaMy, BO3AEHCTBYIOLINMY Ha HEe,

- OLEHKY (h)aKTHYECKOr0 COCTOSHHS OKPYIKAIOIIEeH Cpelbl U YPOBHS €€ 3arps3HCHNU;

- IIPOrHO3 COCTOSIHUS OKPYXKAIOLIEH CPe/ibl B Pe3yJIbTaTe BO3MOXKHBIX 3aTrPSI3HEHUH U OLIEHKY 3TOI0 COCTOSHHUSI.

OOBbeKTaMi MOHUTOPUHIA SBILIIOTC atMocdepa (MOHHTOPHHT MPU3EMHOTO ClI0sl aTMOChEphl i BepxHel aTMocdepsl); aTMOC(hEpHbIe 0CaIKH
(MOHHMTOPHHI aTMOC()EPHBIX OCAJKOB); [TOBEPXHOCTHBIC BOIBI CYIIH, OKEAHbl M MOPsI, MOA3EMHbIC BOJABI (MOHUTOPHHI rHApocdepsl); kpuochepa
(MOHUTOPHHT COCTABJIAIOILMX KIIMMAaTHYECKOH CHCTEMBI).

Ilo oObekTaM HaOIIOACHHS PA3IMYAIOT: aTMOCQHEPHBIH, BO3AYIIHbINA, BOIHBIA, IMOYBCHHBIH, KIMMATHYCCKHMH MOHHTOPHUHI, MOHHTOPHHI
PaCTUTEIBHOCTH JKUBOTHOI'O MUPA, 3/10POBbsl HACEIEHHS U T.JI.

CyuecTByer Kiaccu(DUKamUs CHCTEM MOHHMTOPUHra 1o (hakropam, MCTOYHMKAM W Maciurabam BO3ICHCTBHS.

MoHHUTOpHHT (AKTOPOB BO3LCHCTBHS - MOHHUTOPHHI pa3IMYHBIX XHMHYECKHX 3arpsi3HUTENCH (MHIPEJUEHTHBI MOHHTOPUHI) U
Pa3HOOOPa3HBIX MPUPOAHBIX U (HH3HYECKUX HaKTOPOB BO3ACHCTBHS (IEKTPOMArHUTHOE U3JTydCHHE, COTHCYHAS paJHalusl, IIIyMOBbIC BUHOPALIHH ).

MOHHUTOPHHT HCTOYHUKOB 3arps3HEHUI - MOHHTOPHHI TOYEYHBIX CTALIMOHAPHBIX MCTOYHHMKOB (3aBOJACKUE TPYOBI), TOUCUHBIX MOABHXKHBIX
(TpaHCIOpT), NPOCTPAHCTBEHHBIX (FOPOJIA, 0N C BHECEHHBIMU XUMUYECKHMH BEIECTBAMU) UCTOYHUKOB.

ITo MacmTabaM BO3eHCTBHSI MOHUTOPHHT OBIBACT IPOCTPAHCTBEHHBIM H BPEMEHHBIM.

Ilo xapaktepy 00001IeH S HHPOPMALIUHI PA3IUYAIOT CIICAYIOLINE CHCTEMbl MOHUTOPHHIA:

* TII00ANIBHBI - ClIeXeHHe 32 00IEMHPOBBIMU IIPOLIECCAMH U SIBICHUSAMU B Onocdepe 3emitn, BKIIIOYAst BCE €€ IKOJIOTHYESCKHE KOMITOHCHTHI, 1
HpeyNpexeHne

0 BO3HUKAIOLIMX SKCTPEMAIbHBIX CUTYaLUsAX;

* 0a30Bblil ((POHOBBIN) - ClICKEHUE 32 001MIEONOCHEPHBIME, B OCHOBHOM NPHUPOJI-HBIMH, SBJICHUSAMHU 0€3 HAJIOKEHHS HA HUX PErHOHAIBHBIX
AHTPOIOI€HHBIX BIMSHUH;

* HaLMOHAJbHBIM - MOHUTOPUHT B Macitabax CTpaHbl;

* PEruOoHaJbHBIN - CIEXKEHUE 3a NPOLIECCAMU U SIBJICHUSMH B ITPeellaX KaKOro-TO PErMoHa, I'/Ie 3TH HPOLECCHl U SBJICHUS MOTYT OTINYAThCA U
IO IIPUPOAHOMY XapaKkTepy, H [0 aHTPOIIOreHHBIM BO3EHCTBHAM OT 0a30BOr0 (hoHA, XapaKTEpPHOro s Beelt Guocdepsr;

* JIOKaJIbHBIH - MOHUTOPUHT BO3/1EHCTBUSI KOHKPETHOIO aHTPOIIOI'€HHOI0 MCTOYHUKA;

* UMIIAKTHBII - MOHUTOPUHT PErMOHAJIBHBIX U JIOKAJIbHBIX aHTPOIIOI€HHbIX BO3/ICHCTBHI B 0CO00 ONACHBIX 30HAX U MECTaxX.

Knaccudukanus crucTeM MOHHTOPHHIA MOXKET OCHOBBIBATBCS M Ha METOAAX HAOMIOACHUS (MOHHTOPUHI IO (DH3UKO-XUMHUYECKHM H
OHOIOrHYECKUM M10KA3aTeNsIM, AUCTAHIINOHHBIH MOHHTOPHHT ).

XUMHUYECKUII MOHHMTOPHUHI - 3TO CHUCT€Ma HAOJIOJCHUH 33 XMMHUYECKMM COCTaBOM (IIPUPOAHOIO W AHTPONOIEHHOrO IPOMCXOXKAECHHS)
aTMoc(epbl, 0CagKoB, MOBEPXHOCTHBIX M IOJA3EMHBIX BOJ, BOJ OKEAaHOB M MOpEH, IOYB, IOHHBIX OTJIOXKCHHMH, PACTHTEIbHOCTH, XMBOTHBIX U
KOHTPOJIb 32 JMHAMHKOHW PACHpPOCTPaHEHUs] XMMHYECKUX 3arpsA3HAIONMX BelecTB. [71006aibHOM 3amadeil XMMHYECKOrO MOHHTOPHMHIA SIBISCTCS
omnpezeneHne HakTHIECKOro yPOBHS 3arpA3HEHUS OKPYI)KAIOIIEH Cpebl IPHOPHTETHBIMU BHICOKOTOKCUYHBIMH HHIPE-AHCHTAMH.

Du3nyecKuil MOHUTOPUHT - CHCTeMa HAOJIIOJCHHH 3a BIHSIHHEM (H3MYCCKUX MPOLIECCOB M SIBICHHN HA OKPYXKAIOLIYI0 cpeny (HaBOTHEHHMS,
BYJIKAHHM3M, 3€MJIETPSICEHHUS, LlyHAMH, 3aCYXH, 3PO3Usl IOYB U T.J1.).

Buonornuecknii MOHUTOPUHI - MOHHMTOPHMHI, OCYIIECTBJISIEMbIH C IOMOLIBIO OMOMHIMKATOPOB (T. €. TAaKUX OPraHU3MOB, [0 HAJIMYHIO,
COCTOSIHUIO U ITOBEAECHHIO KOTOPBIX CYAAT 00 U3MEHEHUSX B Cpelie).

DOKOOMOXHMMHYECKHII MOHHTOPHHI - MOHHTODHHI, 0a3HpyIOIMMHCS Ha OLEHKE IBYX COCTABILIIOIIMX OKpPY)XKAIOLIeH cpeasl (XUMHUYECKOH H
GHOJIOrHIECKOi).

JIMCTaHIIMOHHBIH MOHUTOPUHI - B OCHOBHOM, ABHAllMOHHBIH, KOCMHMYECKHH MOHUTOPHHI C IIPUMEHEHHEM JIeTAaTEeNIbHBbIX alnapaTos,
OCHAILCHHBIX PAJHMOMETPHH-YECKOIl ammapaTypoil, CIOCOOHOH OCYIIECTBIATH AKTHBHOE 30HAMPOBAHHE HM3Yy4aeMBIX OOBEKTOB M PETHCTPALUIO
OINBITHBIX JAHHBIX. B 3aBUCMMOCTM OT NpPUHLMNA KIacCU(pUKALMU HMEIOTCS pa3jIMuHble CHCTEMbl MOHMTOpHMHra. Hambonee yHuBepcaibHbIM
SIBJISIETCS] KOMIUIEKCHBIM 3KOJIOrMYEeCKUIT MOHUTOPHHT OKPYKAIOIIEH CPEe/Ibl.

KomrmiekcHbIi 9KOJIOrHYecknii MOHHUTOPUHI OKPY)KAIOLIeW cpega - 3TO OpraHu3alMs CHUCTEMbl HAOJIOJCHUI 3a COCTOSHHEM OOBEKTOB
OKPY)XaroIeH MPUPOAHON Cpelibl AJIsl OLLEHKH UX (PAKTHYECKOro YpPOBHS 3arps3HEHUS U NMPEAYNPERICHUS O CO3/IAI0IMXCS KPUTHYECKUX CUTYaLUsX,
BPEIHBIX IS 30POBbS JIFOJCH U APYTHX XKUBBIX OPraHM3MOB. Pa3nyaroT MOHUTOPUHT JIOKAIbHBIH, perHOHAIBHBINA U (OHOBBIH.

Ipu npoBeaeHUN KOMIIJIEKCHOTO 9KOJIOTMYECKOr0 MOHUTOPHHIA OKPYKAKOILEH Cpebl:

a) NMPOBOJUTCS MOCTOSIHHASL OLEHKA KOJIOTMYECKUX YCJIOBHU Cpesibl OOMTaHMS YeloBeKa U OMOJIOrHYECKHX OOBEKTOB (pacTeHUil, )KUBOTHBIX,
MHKPOOPraHH3MOB H T.H.), @ TAKKE OLEHKA COCTOSHUS U (PyHKIMOHAIBHOM LETOCTHOCTH YKOCHCTEM

6) co3aat0TCsl yCIIOBHSL AN ONPEACIICHNsI KOPPEKTHPYIOIINX ACHCTBHI B TEX Clydasx, KOI/a IIeleBble MOKa3aTeIN KOJIOIHICCKUX YCIOBHI HEe
JIOCTUTAKOTCS.

Cucrema KOMIIJIEKCHOTO 9KOJOTMYECKOr0 MOHUTOPUHIA IPEly CMaTPUBAET:

. BBIJICJICHHE 00bEKTa HAOJIIOICHHS;

. o0cIie10BaHKe BBIACICHHOT0 00beKTa HaOJII0JCHHU;

. cocTasieHHe A1 00beKTa HaOII0JeHHsT HHPOPMALOHHOH MOIeH;

. IUIAHMPOBAHHUE U3MEPEHHUIA;

. OLICHKY COCTOSIHUS 00beKTa HAOIIOACHUS ¥ HACHTUGUKALUIO ero HH(POPMA-LIHOHHOI MOJEIH;

. IPOTrHO3UPOBAHUE H3MEHEHHS COCTOSHHS 00bEKTa HAOIIOACHNUS;

. npezcraBieHne HH(GpOpMaLMy B yI0OHOM Ui HCIIOJIB30BaHKs (popMe U J0BeIeHHe e€ 10 oTpeduTes.

OCHOBHBIE 11T KOMIIJIEKCHOT'O 9KOJIOTHYECKOr0 MOHHUTOPHHIA COCTOST B TOM, YTOOBI HA OCHOBAHHH MOJTYYCHHOH HH(POPMALIHK:

1) OLICHUTH ITOKA3aTENH COCTOSHMS U (YHKIHOHAJIBHOH LEJOCTHOCTH SKOCHCTEM M Cpelbl OOUTaHUs YesioBeKa (T.e. NMPOBECTH OLCHKY
COOJTIOICHUSI IKOJIOTMIECKHX HOPMAaTHBOB);

2) BBISIBUTH NIPUYMHBI U3MEHEHHUS ITHX IOKa3aTeJied M OLICHUTh MOCICACTBUS TAKMX U3MEHEHUH, a TAK)KE ONPENEINTh KOPPEKTHPYIOLIHE

MEPBI B TEX ClIy4dasX, KOrja LEJIEBbIC MMOKA3aTCIN 3KOJIOIrMYCCKUX yCJ'IOBHﬁ HE J1OCTUTarOTCsI (T. €. IPOBECTH JUArHOCTUKY COCTOSAHUSA SKOCUCTEM U
cpenbl OOUTaHHU);

3) CO31aTh MPEAIIOCHUIKA JUIsl ONPEACICHHU. Mep 0 MCIPABJICHUIO BO3HMKAMOIIMX HEraTHBHBIX CUTYyaLHH 0 TOro, Kak OyaeT HaHeceH
yiiep0, T.e. 00eCeynTh 3a0JIarOBpEMEHHOE IIPEAYPEKICHIE HEraTHBHBIX CHTYaIUH.
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Pasnean 4. IIpaBoBble acNeKTbI IKOJOTUHA

Tema 4.1. XapakTepucTika atMocdepbl M BUIbI 3arpsisHennii (Jlekuus-quckyccus — 1 gac.)

3T0 U TBEPABIC YaCTHUILbI, HAIIPUMEP YaCTHLbI CAXKH, aC6€CTa, CBHHIIA U B3BCIICHHBIC XUAKHEC KaAIlCIbKHU YTJICBOAOPOAOB U CepHOﬁ KHCJIOTBI, U
raspl, Takie Kak OKCHJ YIJepoaa, OKCHIBI a30Ta, MMOKCHI cepbl. Bce 9TH 3arpsi3HeHHs, HAXOMSIMECs B BO3AYXE, OKa3bIBAIOT OHOJIOTHYECKOE
BOSﬂeﬁCTBMC Ha OpraHru3M 4Y€JI0BE€Ka: 3aTPYAHACTCA ABIXaHUEC, OCJIOKHACTCA U MOXET IIPUHATH Ol'laCHblﬁ XapakTep TECUCHUE CEPACYHO-COCYAUCTBIX
3aboneBanuii. [lox meficTBHEM OMHMX CO-IEpXKAIIMXCS B BO3AyXe 3arpsi3HATEINICH (HampuMep, JUOKCHAA Cephbl U YTiIepoaa) MOABEPraroTcs KOPPO3HU
Pa3JINIHBIC CTPOUTEIIBHBIC MaTE€pHaJlibl, B TOM YUCJIC U3BECTHAK U METaJlIbL. Kpome TOro, MOXXET H3MCHUTHCA 06J'll/lK MECTHOCTH, TOCKOJIbKY PaCTCHUA
TaK)Ke YyBCTBUTEIBHBI K 3arPSI3HEHUIO BO3AyXa.

Cwmor (oT aHri. smoke - IbIM U fog - TyMaH), HapyIUAIOIUI HOPMaJbHOE COCTOSHHE BO3IyXa MHOIHMX TOPOZOB, BO3HHKAeT B Pe3yJbTaTe
peakiuuu MEXAY COACP)KAIIUMHUCS B BO3AYXE YIrJI€BOAOPOJAMH U OKCUAAMHU a30Ta, HAXOAAILIMMHUCSA B BBIXJIONIHBIX ra3ax aBTOMOGHJ’leﬁ.

K OCHOBHBIM 3arpsi3HeHUsIM aTMocdepsl, koTopbix 1o aaHHeiM FOHEIT exxeronHo BaensieTcst 10 25 MIPA. T, OTHOCAT:

- IMOKCHJL Cepbl M 4acTHIbI MbUIH - 200 MiH T/Tox; - okcup azora (NxOy) - 60 MuH T/roz;

- okeugpl yraepoaa (CO u CO,) - 8000 miH 1/rox; - yrieogopoast (CiHy) - 80 miH 1/rox.

Okxkcup cepot IV S0,

Ilpu pacrBopeHun B Boje oOpasyer kucinotHbie qoxkan: H,0 + S0, = H,S0;. Beigensiercst B atMocdepy B OCHOBHOM B pe3ysibTaTe paboThI
teriosekrpoctaniuii (TOC) npu CxUraHud Oyporo yrisi ¥ MasyTa, a TaKkKe CepocolepKalluX He(Te-IPOJYKTOB W NPH IMOJYYECHHH MHOIHMX
METaJIJIOB U3 cepocoiepkamux pya. Kuciornele 1oxau rydsT pacTeHus, 3aKHCISIIOT OYBY, YBEIMIUBAIOT KHCIOTHOCTh 03€p.

Poccust BxomuT B KonBeH1uio mo S0, U y4acTByeT BO BCEX IpoLieccax, ClIOCOOCTBYIOLIMX CHIKCHHIO BHIOPOCOB OKHCIIOB Cepbl B aTMOC(epy.
I/ICHOJ'l1>3y$l OKCHIBI CEPbl KaK BTOPUYHOC CBIPHE, YCIOBCYCCTBO [JId IPOU3BOACTBA TaKOro HeOﬁXOLll/lMOFO €My BO MHOI'MX OTpaciax
IPOMBIIUICHHOCTH NIPOAYKTA, KaK CepHasi KUCJIOTa, IEPECTAHET U3BJICKATh U3 HEAP OrPAaHUYCHHbIC 3aachl CePhL.

Oxcnzbl a3ota (NcOy). B npupose okcupl a30ta 00pa3yroTcst IPH JIECHBIX MT0Xkapax. BhICOKNE KOHIIGHTPALNK OKCHIOB a30Ta B FOPOJAX U
OKPECTHOCTAX IMPOMBIIIJICHHBIX l'lpeﬂl'lpl/lﬂTl/lﬁ CBA3aHBbI C JACATCIIbHOCTHIO YECJIOBCKA. B 3HAYUTECIIbHOM KOJIMYECTBE OKCHJIbI a30Ta BbIJACIAOT TBC )54
JIBUTATENI BHYTPEHHETO CropaHus. BeIIessitoTest OKCUIbl a30Ta M P TPaBJICHUH METAJLIOB a30THOW KUCIOTOM. [Ipon3BOICTBO B3phIBUATBIX
BEIECTB M Q30THOH KHCIIOTH — CIIie 1Ba HCTOYHNKA BHIOPOCOB OKCHIOB a30Ta B aTMochepy.

3arpsasHsoT aTMochepy:

. N;O - oxcup a3ora | (Becensmuii ra3), 061a1aeT HAPKOTHYECKUMH CBOHCTBAMH, HCIIOJIB3YETCs IPH XUPYPrUUESCKUX OIEpaLusX;

. NO - oxcup azora II, neficTByer Ha HEPBHYIO CHCTEMY YEJIOBEKA, BBI3BIBACT Mapajuy M CYAOPOTH, CBS3bIBACT FeMOIJIO0MH KPOBU M
BBI3BIBACT KU CIOPOIHOE TOJIOJAHHE;

. NO;, N2Oy4 - okcugpl azota V (N204= 2 NO,), npu B3aUMOJACHCTBHH C BOAOW 00pa3yroT a30THYIO KHCJIOTY. BBI3BIBAIOT MOpPaXKeHUE

JIBIXaTEIbHBIX IyTeH W OTeK Jerkux. OKCHIbl a30Ta MPUHUMAIOT y4acTHe B 00pa3oBaHMU (HOTOXMMHYECKOIO CMOra. YPOBHH (POTOXHMHYECKOTO
3arpsA3HEHUS BO3QyXa TECHO CBA3aHbI C PEXXHMMOM JABHXXCHUSA aBTOTPAHCIIOpPTA. B nepuong BblCOKOﬁ UHTCHCUBHOCTU ABHXCHUA YTPOM U BCUEPOM
OTMEUaeTcsi MUK BBIOPOCOB B aTMOC(epy OKCHUIOB a30Ta M YIJIEBOAOPOAOB. VIMEHHO 3TH COCAMHEHMs, BCTyHas B PEAKLUUH OPYT C IPYroM,
00yCJIOBINBAIOT (OTOXUMHUYECKOE 3arpsI3HEHHE BO3AyXa.

Oxkcup yriepoaa II (CO). Konuenrtparus okcuia yriepozaa II B ropogckoM Bo3ayxe 6oibliie, 4eM J00ro Apyroro 3arpszHutesis. OHaKko
MIOCKOJIBKY 3TOT I'a3 HE UMEET HU 11BETa, HU 3aIaxa, HM BKYCa, HalllM OpraHbl 4YyBCTB HE B COCTOSIHUM OOHAPyXUTb ero. CaMblil KpYIHbIA HCTOUHHK
OKCHJIa yriepojia B ropojiax — aBToTpaHcnopt. B GonbimmHcTBe ropoos cebime 90% CO nonaaaer B BO3AYX BCICACTBHE HEMOJIHOIO CrOPaHUsI
yriaepoaa B MOTOPHOM TOILJIMBE.

Jlpyroii MCTOYHUK OKCHA Yriiepoa - TaOaYHbIi J[bIM, C KOTOPHIM CTaJKHBAIOTCSA HE TOJBKO KYPUJIBLIMKH, HO U MX OJMXKalIIee OKpYyKEHHUE.
JlokazaHo, YTO KypWJIBLIMK IIOIJIOIIAET BABOE OOJbIIE OKCHIA YIIepoAa IO CPaBHEHHIO ¢ HeKypsumM. OKCHI YIJIepoAa BIBIXACTCs BMECTE C
BO3/IyXOM WJIH Ta0a4HBIM JHIMOM U IIOCTYIAET B KPOBb, IJIe KOHKYPUPYET C KUCIOPOIOM 32 MOJICKYJIbI T€MOIJIO0HHA.

Oxcup yriepoja COSAUHICTCs ¢ MOJICKYJIaMU FeMOrI0O0HHA IPOYHEe, YeM KUCIOPO.

Oxcup yriepoga IV (CO,). Bausinue yriekucoro rasza (COz) CBs3aHO C €ro CrocoOHOCThIO Toriomars uHppakpacuoe usnyderus (UK) B
nuarnazoHe JuiMH BoiH oT 700 mo 1400 HM. MexaHW3MOM BBIBOAA YIJIEKHCIOrO rasa M3 aTtMoc(epbl SIBISETCS MOMVIOLICHHE €ro B pe3yJbTare
(hoToCcHHTE3a PACTCHHI.

ITbuib. [Ipu4nHEl OCHOBHBIX BBIOPOCOB MBUTH B aTMOC(epy - 3TO MbUIbHBIE OypH, 3p03usl IIOYB, BYJIKaHbI, MOpckue Opbrru. Oxono 15 - 20%
o0LIero KOJMYECTBA MBUIM M a’po3oyied B arMmocdepe - AEI0 PyK dYenoBeKa: IMPOM3BOACTBO CTPOHMATEPHAIOB, APOOJICHHE I[OPOI B
rOPHO00BIBAIOIICH MPOMBIIUICHHOCTH, POM3BOACTBO LIEMEHTA, CTPOMTENLCTBO. [IbliIb, OCEBIIAs B MHAYCTPHAJIBHBIX ropoiax, coiaepxur 20%
okcnoB xenesa (Fey03), 15% okcuma kpemuust (SiO,) u 5% caxu (C). [TpoMblisIeHHAS TIBLUTH YaCTO BKJIFOYACT TAKXKE OKCHIBI Pa3JIMYHBIX METAJIOB
¥ HEMETAJUIOB, MHOI'ME U3 KOTOPBIX TOKCHYHBI (OKCHBI MApraHiia, CBHHIIA, MOJINOACHA, BAaHAIHS, CYPbMBI).

Hle’lb U a’po30JI1 HE€ TOJBKO 3aTPYAHAIT AbIXaHHUC, HO U NPUBOAAT K KIMMATHYCCKUM HU3MCHCHHUAM, ITOCKOJIBKY OTPaXXarOT COJIHEYHOE
M3JIydeHHE U 3aTPYAHSIOT OTBOJ TeIuia OT 3eMJIH.

Kucnopon (0;). C TeueHneM BpEeMEHH COJEpKaHHE KHCIOpoJa B aTMoc(epe 3HAYMTENbHO MEHSJIOCH, MOCKOJIbKY MEHSJIHCh YPOBHH €ro
00pa30BaHUs U MCIOJIb30BAHMS.

Jpyras npobiiema - BeIpyOKa JIeCOB, IPHBOAAIIAS K BO3HUKHOBEHUIO KHUCIOPOIHBIX «IIAPa3UTOB» - CTPAH, KOTOPBIC JKUBYT 33 CUET YYKOI'O
kucnopoxaa. Hanpumep, CLLA 3a cuet cBoux pacteHui uMeeT Toibko 45% kucnopoaa, lseiinapus - 25%.

O30H (03). Haubosee pacrpocTpaHeHHON KOJMYECTBEHHOW OLICHKOM COCTOSHMSI 030HA B aTMOcC(epe SBJIAETCS TOJIIHHA O30HHOIO CIIOs,
MNPUBEACHHOIO K HOPMaJIbHBIM YCJIOBHUSAM, KOTOpas B 3aBUCUMOCTH OT CE30HA, IIUPOTHI U JOJIOThI KOJ'ICGJ'ICTCS{ oT 2,5 a0 5 OTHOCHUTECJIBHBIX MM.
O0sacTi ¢ yMEHbILIEHHBIM cojiepskanneM Ha 40 - 50% 030Ha B aTMOc(epe Ha3bIBAIOT «O30HOBBIMH JBIPAMUY.

Oxkousto 90% o30Ha Haxoautcsi B cTpaTocdepe. Jlonroe BpeMsi CYMTAIOCh, YTO OCHOBHOW HPHUYMHOM HMCTOILICHUS O30HHOI'O CIIOS SIBJISIFOTCS
HOJIEThl KOCMUYECKHX KOpalJeit u CBEPX3BYKOBBIX CAMOJIETOB, a TAK)KE U3BEP)KEHUS BYJKAHOB U IPYTUE IPUPOAHBIEC SBICHUS.

PaspyumrensHoe neiicTBHe XI0phTOpyriepoaHsix coenunennit (XPVY) Ha crparocdepHslit 030H 6bU10 OTKPBITO B 1974 1.

XCDY, 4acTO BCTpEYAKOIIUECA B 6bITy U B IPOMBILIUICHHOM IPOU3BOACTBE, - 3TO MNPOIEC/UICHTBI B a3PO30JIbHBIX YIIAKOBKaX, XJaJ0arcHThI
(¢ppeoHsl) B XOIOAMIBHUKAX M KOHIULMOHEepaX. OHU NMPUMEHSIOTCS M IPH NMPOU3BOACTBE BCICHEHHOI'O MOJNHYpPETaHa, H HPH YHCTKE dJICKTPOHHON
TCXHHUKH.

ITocrenenno X®VY mogHMMAOTCs B BEpXHHH ciIOH aTMocdepbl U pa3pyLIAlOT O30HOBBIA CIOH - LIUT aTMOcepbl, CrIacalomui OT
yapTpaduoneroBoro (YD)

n3inyueHus. Takum oOpa3oM, paznoxeHrne XDV conHEUHBIM M3JIydYEHHEM CO34aeT KAaTaJIUTHYECKYIO LIEMHYI0 PEaKLHIO, COrIaCHO KOTOpOH
OJIMH aTOM XJIopa crnocoOeH pa3pyiuTh g0 100 Teicsiu Mosiekys1 o3oHa. KaHueporeHHbIM siBisieTcst Y @-u3iydeHue ¢ JIMHOI BOJIHBI Kopoue 320 HM.
OxuaeTcst, YTO KOXKABII MPOLIEHT COKPALIEHUSI 030HHOT'O CJIOS MOBJICUET 3a COOOW yBEeIMYEHHE YMClIa CllydaeB 3a00J1€BaHUs paKoM KOKHU Ha 5-6%.

Tema 4.2. IIpaBoBoii pe:kUM NPUPOAONOIb30BAHUS M 0XPAaHbI OKpYskarowleii cpens! (Jleknusi-nuckycens — 1

qac.)

3arpsisHeHune Boj. [IpaBoHApyLICHHSAMH CUMTAIOTCS 3arpsi3HEHHE, 3aCOPEHHE, MCTOICHHE MOBEPXHOCTHBIX WMJIM IOJHBIX BOJ, MCTOYHHKOB
MUTHEBOW BOJBI JIMOO M3MEHEHHE MIPUPOJHBIX CBOMCTB, €CJIM OHH IOBJICKJIM CYIIECTBEHHBINH BPE/ JKUBOT-HOMY HJIM PACTHUTEILHOMY MUPY, PHIOHBIM
3aracaM, JIECHOMY MJIU CEJIbCKOMY XO3SHCTBY.

Cy1iecTBeHHBIH Bpell, MPUYMHEHHBI XMUBOTHOMY W PAaCTUTEIbHOMY MHpY, 3aKJIIOYaeTCs B BO3HHUKHOBEHMM 3a00JIeBaHMH WM THOEIH
JKMBOTHBIX W PAaCTCHHH, YHHUYTO)XKCHHHM PBHIOHBIX 3allacoOB, MECT HEpecTa M Harylsa, 3a00JICBaHWM WIIM THOENHM JIECHBIX MacCHBOB B CHHXXCHHU
HPOJYKTUBHOCTH 3€MeJIb, BOSHUKHOBEHUH 3a00JI0UEHHBIX UJTH 3aCOJICHHBIX 3eMelb. OlleHKa IPUYMHEHHOT O Bpe/ia BBIIIOIHSET-Cs ¢ y4ETOM 3aTpaT Ha
3apbI0JieHHE BOJOEMOB, YIIYIIIEHHOMN BBITO/IbI PEaJIbHOM CTOMMOCTH 3aTpaT Ha BOCCTAHOBHUTEILHBIC PAOOTHI U JIMKBUIALIUIO [TOCIIEICTBU.
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3arpszHenne O6uocdepsl. HakaspiBaercs: HapylieHHe MpaBuil BbIOpoca B aTMOc(hepy 3arpsA3HSIONIMX BELIECTB WM HapYIICHHE KCILTyaTalluu
YCTQaHOBOK, COOPY)XCHHII M HHBIX OOBEKTOB, €CJIM JTO IOBJICKJIO 3arpsi3HEHHE WJIM M3MEHEHHE IMPUPOAHBIX CBOWCTB BO3JyXa. 3arpsi3HEHUEM
SBISIIOTCS: BHECEHHE B COCTaB aTMOC(epHOro Bo3ayxa, aTtMocdepsl WiIM 00pa3oBaHHE B HHUX 3arps3HSIOIIMX BELIECTB B KOHLCHTPALMSX,
MPEBBIIIAKIIUX HOPMAaTUBBI Ka4€CTBa UJIM YPOBHHU €CTECTBEHHOI'O COACPIKAHHUS, INOBLILICHUE KOHICHTPAUUU XHUMHYCCKHUX BELICCTB, B3BCIICHHBIX
YacCTUILl, U3MECHCHHUE TCIJIOBOI'0 pEXXHUMa, paJualliOHHBIX, 3JICKTPOMArHUTHBIX U IIYMOBBIX l'lOKaSaTCJ'ICﬁ.

HCTO‘{HHK&MM 3arpsA3HEHUsT MOTYT 6l>lTl>, B YaCTHOCTH, TPAaHCHOPTHBIC CPEACTBA, NPECANPUATHSA IPOMBIIIJIEHHOCTH, BO3AYIIHBIC JIMHHUU
NIEKTPONEpenay, pacnpeeIuTeNbHble MOACTAHIMU, 3HEPreTUYECKHE YCTAHOBKM, CTaHLUM paJHO-IOKALMHM, COTOBas M KOCMHYECKas CBs3b.
le/l‘-ll/lHeHl/le Bpeaa 3J0PpOBbIO YEJIIOBCKA MMPOUCXOAUT B PE3YIbTATE BAbIXaHHUs 3arpASHAIOIINX BEIICCTB, NOPAKECHUA KOXHBIX ITOKPOBOB, CIIM3UCTBIX
U UHBIX OPraHoB.

3arpsi3HEHHE MOPCKOH Cpeabl - IPUBHECEHHE BEIIECTB M MAaTEPUAJIOB, YXY/UIAIOIIMX KAueCTBO MOPCKOM Cpelbl, OrpaHUYHUBAIOLINX
HCIIONIb30BaHKE, TIPUBOIAIIEE K YHUYTOKCHHIO, HCTOIICHHIO, 3a00JICBAaHUIO WIIH COKPALICHUIO JKHMBBIX pecypcoB Mops. Oka3bIBaeTCs 3arpsi3HEHHE
MOPCKO# Cpeabl U3 HaXOMSIIMXCS Ha CyIIe HCTOYHHUKOB JIMOO BCICACTBHE HAPYLICHHS 3aXOPOHEHUS MM cOpoca ¢ TPAHCIHOPTHBIX cpeAcTB (Jmbo ¢
BO3BEACHHBIX B MOPE HMCKYCCTBEHHBIX COOPYXKCHMII)BELIECTB M MAaTEPHAJOB BPEOHBIX I 3[0POBbS UYEIOBEKA U JKHBBIX PECypcoB Mops, OO
HPENSATCTBYIOIMX TPABOMEPHOMY U CII0JIb30BAaHUIO MOPCKOH Cpe/ibl.

CyluecTBEHHBIH BpeA MOXET MPOSBHTHCS B MACCOBOH TI'MOENH MOPCKHX OHOpecypcoB (pbIObI, JKMBOTHBIX, PACTEHHH, OPraHU3MOB),
YHHUITOXKCHHH MECT HEpecTa, CHHIKECHUH IIPOMBICIIOBBIX 3aI1aCOB PBIO, YHHUTO)XCHUH KOPMOBOMH 0a3bl pbI0, 3arps3HEHUH MECT OTABIXA IPaXkIaH.

ITopua 3emun. [IpaBoHapyIEHUSME CYMTAIOTCS OTPABIICHHE, 3arPSI3HEHUE WM MHAS [IOpYa 3¢€MJIM BPEIHBIMU POYKTAMH X031 CTBEHHOW WM
MHOI JeSATENbHOCTH BCJICACTBHE HAPYLICHHS MPABHI OOpAIlCHHs C yHOOPCHHSIMH, CTHMYJSITOPAMH POCTAa PACTCHUH, SIHOXMMHKATAMU U HHBIMH
OITaCHbIMH XMMHYECKHMHU U 6]/10J'IOI"H'-{€CKHMM BCIICCTBAMHU IIPU UX XPAHCHUU, UCIIOJIb30BAHUN U TPAHCIIOPTUPOBKE, MMOBJICKIINEC IPUINHCHUEC BpEaa
3JI0pPOBBIO YEJIOBEKA WIIM OKPYXKAIOLIEH cpelibl,

Bpentnoe Bo3zaeiicTBHe Ha 3eMIII0 NPOSIBISICTCS B 3arps3HEHHH, 3aXJIaMJICHHH, 3aCOJICHHH, 3a00Ja4NBaHHUHU, TOATOIICHUH, OIYCTBIHUBAHHH,
UCCYLICHUHU, MEPCYIUIOTHEHUHU U 3PO3UU ITOYBBI, ITOPYE U YHUUTOXKECHUU IIOAOPOAHOIO CiI0s, 3apa’KC€HHUN ITOYBBI BOSGy}lVlTCJ’IﬂM]A 6aKTepMaanmx,
HapasUTapHbIX M HHGEKUHOHHBIX 3aboijeBaHui. Jlerpajanus 3eMelb MOXET BECTH K yrpo3e JKM3HH H 3[0POBBIO YeJoBeKa, KaTacTpodawm,
Pa3pyLICHHI0 HCTOPHKO-KYJIBTYPHOTO HACHECAMS W NPUPOAHOro JaHAmadra, 3arps3HEHHIO CElTbCKOXO3SHCTBEHHOW NPOAYKLUMH H BOAHBIX
HCTOYHUKOB, THOEIIN KMBOTHBIX (IMKHX M JOMALIHUX) U BOJHBIX OHopecypcoB. IIpuunHEHHbIH BPEa OLIEHUBACTCS [0 COOTBETCTBYIOLIUM METOAUKAM
HJIK 110 (baKTl/l‘-leCKl/lM 3aTpaTaM Ha BOCCTAHOBJICHHUE ACTPAAUPOBAHHBIX U 3arpA3HCHHBIX 3€MEJIb C YUYCTOM YXYIAIICHUSA Ka4yeCTBa 3€MEJIb U M0 UX
UCIOJIb30BAHUIO.

VYHUUTOXKEHUE MM MOBPEXKICHHUE JIECOB (a TAKOKe HACAXKICHHH, HE BXOISMIIMX B JIECHOW (POHI) B pe3yibTaTe HEOCTOPOIKHOIO OOpalleHUs C
OrHEM MJIM UHBIM HCTOYHUKOM l'lOBblLUCHHOﬁ OIIAaCHOCTH SABJISICTCA NIPAaBOHAPYLICHUEM.

3arps3HeHne Jieca MOXKET IPOMCXOAUTH B XOAC XO3SHCTBEHHOM WM HHOM IEATENBbHOCTH HMYTEM BBIOPOCOB, COPOCOB BPEIHBIX BEIIECTB, a
TaKX€ pasMCIICHUS OTXO040B U OTGPOCOB IIpoOn3BOACTBA, KOMMyHaJ’IbHO—ﬁblTOBb[X H UHBIX OTXO0/0B, yCTpOﬁCTBa CBaJIOK.

YHUUTOXKEHUE KPUTUYECKUX MECTOOOMTAHUMN JIUIs OpraHU3MOB, 3aHe-cEHHBIX B KpacHyto kuury Poccuiickoit ®@enepanuu, nosiexuiee rudenb
HOIMYJISLUI 3THX OPraHU3MOB, COKPAILEHUE YHCIICHHOCTH, HAPYLICHHE CPEbl O0MTAHHsI, CYMTACTCS IPABOHAPYIIICHUEM.

YHHUUTO)XXEHHE KPUTHYECKMX MECT OOMTaHUI MOXET MPOU30MTH U3-32 X035HCTBEHHON 1€ TeIbHOCTH YEI0BEKa, IIPOBECHUS B3PbIBHBIX pador,
pa3MeICHUsT OTXOJO0B, CTPOMTEILCTBA HE(PTENPOBOAOB, JIMHUH BIIEKTPOIEpEaay, KaHAJIOB, IUIOTHH, BBEACHHS B OOOPOT ILIECJMHHBIX 3EMEJb,
MPOBEACHUA I'€0JIOrOPa3sBeaAOYHbIX pa60T, BbIITIaca CeﬂbCKOXOSﬂﬁCTBeHHb[X JKUBOTHBIX, TprCanecxoﬁ JACATECIIbHOCTH, OpraHu3anuu MECT MacCOBOTO
OT/IbIXa.

He3aKOHHaﬂ 0oXxoTa. OXOTa - BBICJIC)KMBAHHUEC C LICJIBKO LlOGbl‘-ll/l peciIcaoBaHUEC U cama )106]:1'-{3 JHUKUX )KUBOTHBIX. Haxomuen—me B OXOTHHUYbUX
Yrofibsix € PyKbEeM OXOTHHYbUMM COOAKaMH, OpYIMSIMH OXOTbI NPUPaBHUBAETCA K oxore. He3akoHHOMN mpu3Haercs 0xora 0e3 COOTBETCTBYHOILETO
paspelieHus WM OCYIIECTBIIsIeMast BOIIPEKH 3arpeTy Ju0o JIMLOM, HE UMEIOLIMM TIpaBa Ha oXoTy. IIpenrmMeTroM HE3aKOHHOH OXOThI SBJISIIOTCS JUKUE
JKMBOTHBIE B CPEJI€ €CTECTBEHHOI0 OOUTAHUS.

He3axonHast 106b19a pbIObl, MOPCKOTO 3Bepst (MOP)KH, TIOJICHH HEPIBI M AP.) X HHBIX BOJHBIX JKUBOTHBIX HJIH TPOMBICIOBBIX MOPCKHX
PacTeHH, ecii OHA IOBJICKIA KPYIHbIH yiiepd 1/WIi IPOU3BeIeHa ¢ HCI0Ib30BAHIHEM CAMOXOIHOI 0 TPAHCIIOPTHOTO CPECTBA, IIEKTPOTOKA,
XUMUYECKHX, B3PBIBYATHIX BEIIECTB, HIIM IPOUCXO/HIIA HAa TEPPUTOPHH 3AIIOBEAHHUKA /UM B 30HE IKOJIOIHYECKOro OeICTBHUS B MecTax HepecTa, i/
WJIA Ha MMYTAX MUTI'paliii, HAKa3bIBaCTCA.

HapyLLIeHl/le IIpaBuI 06pameHml C DKOJIOTMYECKH OIIaCHbIMHM BCIICCTBAMHM H OTXOJaMH. HpOl/ISBOLlCTBO 3apCUICHHBIX BUIOB OIIACHBIX
OTXOZIOB, TPAHCIIOPTUPOBKA M XpaHEHHE, 3aXOPOHEHHE, HCIIOIB30BAHIE WM HHOE O0palleHne PaJHOaKTUBHBIX, OAKTEPHOIOTHYECKUX, XUMHUUECKHX
BELIECTB U OTXOJOB C HAPyLIEHHEM YCTAaHOBJICHHBIX IIPABHJI, €CJIM 3TO CO3/1aJI0 YIrPO3y NPHUYMHEHUS CYLIECTBEHHOI O BPEa 3[J0POBbIO YEIOBEKa HIIH
OKpYXXalolleH cpejie, IBISIOTCS NPaBOHAPYILCHUSMHU.

3al'lpeLLLeHHl>le BHJIbI OIIACHBIX OTXOAOB - 3TO CMHbHOﬂeﬁCTBymmMC OTPAaBJIAIOIIME BEIICCTBA, OMNACHBIC OTXOAbl - HENPUTOAHOC [UIA
MPOM3BOJCTBA MJIM YTPaTHBLICE MOTPEOMTEILCKUE CBOMCTBA ChIphE, BEIIECTBA W JHEPIHsi, CIOCOOHBIC BBI3BATh OTpaBiicHHWe. HapyiieHue mpaBui
o0palleHus ¢ OTXOAaMH COCTOUT B MPOTHBOIIPABHOM JCHCTBUU WM Ge31eiCTBUN (HEBBIOJIHEHNH JODKHOCTHBIX 00S3aHHOCTEH) Ha JIF000i cragun
ux obpauieHusi. B 3akoHOIaTeNbCTBE BBIACISIIOTCS CIACAYIOIIME CTAJUU: 00E3BPEeKUBAHNE, YTHIN3ALMS, CKIAQAUPOBAHNE, XPAHEHNE, 3aXOPOHEHHE,
TPaHCIIOPTHUPOBKA, yJlaJICHHUE.

Beigensiercst 6osee 100 BHIOB CHIBHOACHCTBYIOLIMX BELIECTB, B TOM YHMCIIEe, HAIIPUMEP, aMUHA3KH, 0apOuUTall HATPUS, KIO(EIUH, MUIPaI0I,
Tasenam, GpeHosoH, xaopodopm, 3¢up. CymectByer 6osiee 60 BUIOB SAOBUTHIX BEIIECTB: METHJIOBBIN CIIMPT, CTPUXHUH, (PEHOJI, IUAHUCTBIN Kaluii,
ana 3Mel/lHl>l171, HEKOTOPBIC COCAUHECHHUA PTYTU, CAHUJIBHAA KUCJIOTA U T. 1.

Hapymienne mnpaBuia OXpaHbl M HMCIOJb30BAHUS HEAP HpPU NPOCKTUPOBAHWH, Pa3MEILEHUH, CTPOUTEIbCTBE, BBOJE B AKCIUIyaTaLUIO M
9KCIUTyaTallkd TOPHOJOOBI-BAIOIIMX TMPEANPHUATHH W TOA3EMHBIX COOPY)KCHHH, HE CBSI3aHHBIX C JOOBIYEH ITOJIE3HBIX HCKOMAEMbIX, a TAKKE
CaMOBOJIbHAsl 3aCTpOMKa IUIOLIAAEH 3aJleraHusl MOJIE3HbIX HCKONAEMbIX, €CIM 3TH ACHCTBHMS IOBJEKIM 3HAYUTENbHBIN YyIuepO, cuuTarTCs
[IPaBOHAPYIIECHHEM.

Tema 4.3. Buabl 0TBeTCTBEHHOCTH 32 3KOJI0ruyeckne npaponapymenus (Jlexkuus-nuckycens — 1 gac.)

SKOHOFO-HpaBOBaﬂ OTBETCTBCHHOCTb ABJIICTCA Pa3sHOBUIAHOCTBIO 06LLLCl0pl/lLll/l’~leCKOﬁ OTBETCTBEHHOCTH, HO IPHA 3TOM OTJIUYACTCI OT UHBIX
BHUI0B lOpl/lLll/l‘-leCKOﬁ OTBCTCTBECHHOCTH.

SKOHOFO-HpaBOBaﬂ OTBETCTBEHHOCTH PaCCMaTpUBacTCA B TPEX B3AUMOCBA3aHHBIX aCIICKTaXx:

. KaK rocy/1lapcTBEHHOE IPHHYKIEHNE K UCIIOJIHEHUIO TPeOOBaHUM, IPEI-TIMCAHHBIX 3aKOHOATENIbCTBOM;
. KaK [PaBOOTHOIIEHUE MEX/y IT'OCYIapCTBOM (B JIMLIE €0 OPraHOB) ¥ PABOHAPYIIUTENSAMH (KOTOPBIE OJABEPratOTCsl CAHKIUAM);
. KakK NPpaBOBOW MHCTUTYT, T.€. COBOKYITHOCTb IOPUIAMYECKMX HOPM, Pa3JIMUHbIX OTpaciiel npasa (3eMeJIbHOI0, F'OPHOT0, BOAHOIO,

JIECHOT'0, TIPUPOIOOXPAHHOTO U JIP.).

DKOJIOrHYecKre MPaBOHAPYLICHUSI HAKa3bIBAIOTCS B COOTBETCTBUHM C TPEOOBAHUSIMH 3aKOHOnaTelbcTBa Poccuiickoit ®@enepannn. KoHeunas
IIeJIb JKOJOIMYECKOro 3aKOHOIATEIbCTBA U KAXKJOH OTHENBHOM €ro CTaThH 3aK/II0YaeTCs B OXpaHE OT 3arps3HEHMs, 00eCIeueHUH PaBOMEPHOrO
HCIIOJIb30BAHUS OKPYIXKAIOIIEH CPEIbl U €€ JJIEMEHTOB, OXpaHseMBIX 3akoHOM. Cepoil JelCTBHS KOIOMYECKOro 3aKOHOAATEIbCTBA SIBIISIOTCS
OKpYXKaloIl[asi cpeia U ee OTACNIbHBIC dJeMEHTHI. [IpeaMeroM HpaBOHAPYLICHHUs IIPU3HACTCS DJIEMEHT OKpYXaromield cpexnsl. TpeOoBaHms 3aKoHa
HpPEAIoJaraloT YCTAHOBIICHUE YETKOW IIPUUMHHOM CBA3M MEXKAY JOMYIICHHBIM HapyIICHHEM M YXyILUICHUEM OKPYKaIOIIeH CpeJibl.

Cy0ObeKTOM KOJOTHYECKUX [IPAaBOHAPYIICHUH SIBISIETCS JIMIIO, JOCTUTIee 16-IeTHero BO3pacTa, Ha KOTOPOS HOPMATHBHO-ITPABOBBIMH aKTaAMHU
BO3JIO)KEHBI COOTBETCTBYIOIME [OJDKHOCTHBIC OOS3aHHOCTH (COOJIIOJCHHE MPaBHJI OXPaHbI OKPY)KAIOIIEH Cpeabl, KOHTPOJIb 3a COOIIOACHHEM
npaBwui), MO0 000 JHI0, JocTUrLIee | 6-TIeTHEero Bo3pacra, HapyHBIIee TPEOOBAHHUS SKOJIOIHYECKOr0 3aKOHO/IaTE/ILCTBE.

J1i1s1 9KOJIOrHYecKOro nNpaBoHAPyLICHUS XapaKTePHO HAJIMYHE TPEX DJIEMEHTOB:

. IPOTUBOIIPABHOCTH NOBEACHUS
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. IPUYNHEHHE JKOJIOrMIECKOro Bpeaa (Wi peanbHas yrposa), 1100 HapyIIeHHe HHbIX 3aKOHHBIX ITPaB ¥ HHTEPECOB CyObeKTa
9KOJIOrMYE€CKOr0 1paBa;

. HNPUYMHHAS CBSI3b MEX/y IPOTHBONPABHBIM MOBEIEHUEM U HAHECEHHBIM SKOJOTMYECKUM BPEIOM MJIM PEasIbHON Yrpo30i NPUYUHEHUS
TAKOro Bpezia 00 HapYIIEHUEM MHBIX 3aKOHHbIX I1PaB U MHTEPECOB CYOBEKTOB 3KOJIOIMYECKOro MpaBa.

OTBETCTBEHHOCTD 3a HKOJIOTMUECKUE [IPABOHAPYILEHUS CIIYKUT OJHUM U3 OCHOBHBIX CPEJICTB 00ECII€UEHUS BbINOJIHEHUS TPEOOBAHUH
3aKOHOATEIHCTBA [0 OXPAaHE OKPY)KAIOLICH CPEbl H HCIOIb30BAHUIO IIPUPOIHBIX pecypcoB. D(PHEeKTHBHOCTH ACHCTBUS JaHHOTO CPEACTBA BO
MHOI'OM 3aBUCHT, IIPEXJI€ BCET'0, OT T'OCYJapPCTBEHHBIX OPIaHOB, YIIOJIHOMOYEHHBIX IPUMEHATh MEPbI FOPUIMYECKOH OTBETCTBEHHOCTH K
HapyIIUTEISIM SKOJIOTMYECKOr0 3aKOHOIATENbCTBA. B COOTBETCTBUY € POCCHICKUM 3aKOHOAATENILCTBOM B 00JIACTH OXPaHbl OKPYKarOLIEH Cpebl
JIOJDKHOCTHBIE JIMLA U TPAXKIAHE 32 3KOJIOTMYECKHE NIPABOHAPYLIEHHUS HECYT JUCLUIUIMHAPHYIO, aIMUHUCTPATUBHYIO, YT OJIOBHYIO, I'PaXkJaHCKO-
HPaBOBYIO MaTEPHAJIbHYIO OTBETCTBEHHOCTbD, @ IPEANPHATHS - AAMUHUCTPATHBHYIO U TPAXKAaHCKO-IIPABOBYIO.

JlucuuiuimHapHas OTBETCTBEHHOCTb HACTYNAeT 3a HEBBINOJHEHME IUIAHOB M MEPONPUATHH IO OXpaHe MPUPOAbl U PAaLUOHAIBHOMY
UCHOJIb30BAHUIO TPUPOJHBIX PECYpPCOB, 3a HAPyLIEHHE SKOJOIMYECKMX HOPMATHBOB M WHBIX TPeOOBaHUH INPUPOJOOXPAHUTEIHLHOIO
3aKOHOATEIbCTBA, BHITCKAIOIMX U3 TPYAOBOH (HYHKILMH MM JODKHOCTHOI'O MOJIOXKEHHs. J{MCUUIITMHAPHYIO OTBETCTBEHHOCTh HECYT JOJDKHOCTHBIC
JIMLA M UHbIE BUHOBHBIE PAOOTHUKYU NPEANPUATUN U OPraHU3aLuil B COOTBETCTBUHM C [OJOXKEHUSMHU, YCTaBaMH, IIPaBUJIAMU BHYTPEHHET'0 paciopsaKa
U JPYrMMH HOPMAaTUBHbIMM akTamu. K HapymmrtensiM B cooTBeTCTBUM ¢ KomeKkcoM 3aKOHOB O Tpyle MOryT ObIThb NPUMEHEHBI CIICAYIOLIUE
JIMCHMIIIMHAPHBIE B3bICKAHUS: 3aMEYaHKe, BBITOBOP, CTPOrHid BHIFOBOP, YBOJIbHEHUE € pabOThI, APYTHUE HAKA3aHUS.

MarepuaibHas OTBETCTBEHHOCTb Takxke peryinupyercs KonekcoM 3akoHOB 0 Tpyne. Takyto OTBETCTBEHHOCTb HECYT JIOJDKHOCTHBIE JIMLA U
MHBIC PaOOTHHKHU PENPUSITHS, 10 BUHE KOTOPBIX MPEANPHUATHE IIOHECIIO PACXObI [0 BO3MELICHHUIO Bpe/a, IPHIMHEHHOI0 9KOJIOTHYECKHM
HpaBOHAPYLIEHHEM.

[IpuMeHeHne aJMHHUCTPATUBHOW OTBETCTBEHHOCTH PEryJMPYETCs KaK HPUPOJOOXPAHMTENBHBIM 3aKOHOAATEIbCTBOM, Tak M Koxexcom 00
aJIMMHHCTPAaTHBHBIX NTPaBOHAPYIIEHHsX. 3aKoH «O0 oXpaHe OKpyIKaIoLIeil Cpeab» PacIIUpPHII IEPEeUeHb COCTABOB IKOJOTHUYECKHX TPABOHAPYIICHHUIH,
IPH COBEPLICHUH KOTOPHIX BHHOBHBIC JODKHOCTHBIC, (M3MUYECKHE M IOPHANYCCKHE JUIA HECYT aIMHHHCTPATHBHYIO OTBETCTBEHHOCTH. Takas
OTBETCTBEHHOCTb HACTYNAET 3a IIPEBBILICHHE IPEAEIbHO IONYCTUMBIX BBIOPOCOB M COPOCOB BPEAHBIX BELIECTB B OKPYKAIOILYI Cpeay,
HEBBITNIOJIHEHHE OOS3aHHOCTEH 10 IPOBEJCHUIO T'OCYJAPCTBEHHOW HSKOJIOTMYECKOW AKCHEpPTU3bl M TpeOOBaHMH, COACPIKAIIMXCS B 3aKIOYCHUU
9KOJIOIMYECKONH 3KCIEPTU3bl, NPENOCTABICHUE 3aBEIOMO HENPAaBUIIbHBIX U HEOOOCHOBAHHBIX 3aKJIFOYCHHH, HECBOEBPEMEHHOE HPEI0CTaBICHHE
HHGOPMALUK U MPEJOCTaBICHUE HCKAXKCHHON HMH(OPMALMH, OTKa3 OT IPEIOCTABICHHUS CBOCBPEMEHHOM, IOJHOM, JOCTOBEpHOI MH-(popMaIiu o
COCTOSIHUM NIPUPOAHOI Cpeiibl U pauallMOHHOW 0OCTaHOBKE U T.1.

KoHxkpeTHBIit pa3mep mrpada onpeenseTcs OpraHoM, HaJaralumm mrpad B 3aBUCHMOCTH OT XapakTepa U BHJa [IPAaBOHAPYILCHHS, CTEHICHH
BUHBI IPAaBOHAPYIIMTENS W IPUYMHEHHOrO Bpeda. AIMHHHCTPAaTHBHbIC WITpadbl HAIATAIOTCS YIIOJHOMOYCHHBIMH Ha TO TOCYAAPCTBCHHBIMU
opraHamMu B 00JIaCTH OXpaHbl OKpyXarouen cpeabl. [Ipu 3TOM HOCTaHOBJIEHHE O HAJIOKEHHH IuTpada MOXeT ObITh 00XKAJIOBAHO B CyJ WJIHM
apOuTpaxxHsli cya. Hanoxenue mrpada He 0cBOO0XKJaeT BAHOBHBIX OT 00513aHHOCTH BO3MCILEHHS [IPUYHHEHHOIO Bpea.

B VYronosHom koxekce Poccuu 3KomOrHdecKue IMPECTyIJICHHs BBbIICICHbl B OTHACIbHYIO IJIaBy. B HeM mnpeaycMoTpeHa yrosjoBHas
OTBETCTBEHHOCTb 3@ HApYILEHHE MPABUJI HKOJIOTHYECKOW OE€301acHOCTH MpH MPOM3BOJACTBE PadoT, HApYILIEHWE NPaBUI XPaHEHHs, YTHIM3ALUU
9KOJIOIMYECKU OIAaCHBIX BEILECTB M OTXOJOB, HapylIEHHE NpaBUJ O€30MaCHOCTH HpH OOpPAIEHUH C MHUKPOOUOJOTMYECKUMM WIM APYTUMU
OHMOIOrHYECKUMH areHTaMH MM TOKCHHAMH, 3arpsi3HEHHE BOJ, aTMOC(Ephl H MOpsi, HApYIICHHE 3aKOHOAATEIbCTBA O KOHTHHEHTAJIbHOM Lieibbe,
HOpYY 3eMJIH, HE3aKOHHYIO 100BIYY BOIHBIX )KHBOTHBIX M PACTCHHH, HAPYLICHHE IPABIJI OXPAaHbI PHIOHBIX 3aI1aCOB, HE3AKOHHYIO OXOTY, HE3aKOHHYIO
HOpyOKY 1epeBbEB U KYCTAPHHKOB, YHHUTOXKCHHE HIIH TTOBPEKICHUE JICCHBIX MaCCHBOB.

I'pak1aHCKO-IIPaBOBasi OTBETCTBEHHOCTD B chepe B3aNMOACHCTBHIS 00LIECTBA U IIPUPOJBI 3aKII0YACTCS, TJIaBHBIM 00pa3oM, B BO3JIOKCHUH Ha
HpaBOHAPYLINTENs 00S3aHHOCTH BO3MECTUTDH IOTEPIIEBILEH CTOPOHE MMYIIECTBEHHBIH MM MOpAJbHBIM Bpell B Pe3y/bTaTe HApyLICHHUs MPaBOBBIX
9KOJIOTHYECKUX TPeOOBAHHI.

OTBETCTBEHHOCTD 32 KOJOTHUYECKHE IPABOHAPYLICHUS CONCPIKHUT B CBOCH CYTH PsZl OCHOBHBIX (DYHKIHIA:

. CTHUMYJIMPYIOLIYIO K COOJIIOCHUIO HOPM TIPaBa OKPYKAroLIei cpepl;
. KOMIICHCATOPHYIO, HAIIPABJICHHYIO Ha BO3MEILEHHE [10TEPh B IPUPOAHOI Cpelie, BO3MELICHUE Bpe/ia 3[0POBbIO YEIOBEKA;
. NPEBEHTUBHYIO, 3aKJIFOYAKOIIYIOCSI B HAKa3aHUH JIM1Ia BHHOBHOI'O B COBEPIICHHUH 3KOJIOTMYECKOI0 IIpaBOHAPYLICHUS.

O}lHl/lM M3 CaMBbIX TSXKKHX 3KOJIOTHYCCKUX l'IpeCTyl'[J'lCHl/lﬁ SABJIACTCA DKOLUIA - MAaCCOBOC YHUUYTOXKEHUE PACTUTECIIBHOIO MUpa (paCTl/lTeﬂbelX
COOﬁLLLeCTB 3EMJIN POCCl/ll/l HJIM OTACJIIBHBIX €€ peFVlOHOB) WJIA )XUBOTHOI'O MHpa (COBOKyHHOCTb KHUBBIX OPTraHU3MOB BCEX BHUJOB JUKHX XHUBOTHBIX,
HACEJIIOLINX TEPPUTOPUIO PocCHy MM ONpeNeNiCHHBI ee PervoH), OTpaBiIeHHEe aTMOC(Ephl U BOAHBIX PECYpCOB (IIOBEPXHOCTHBIC M MOI3EMHBIC
BOJbI, KOTOPBIC HCIHOJIB3YIOTCA WU MOIyT 6bITb l/lCl'IOJ'll)3OBaHl>l), a TaKX€ COBCPIICHUEC HHBIX ZleﬁCTBHﬁ, CHOCOGHHX BBI3BATh JKOJIOTHYCCKYIO
katacTpody. O6LIeCTBEHHAs OACHOCTH SKOL¥a COCTOUT B YIpo3¢ HJIM HAHECEHUH OIPOMHOrO BPEaa OKPY)KAIOLIeH IPHPOJHOI Cpesie, COXPaHeHHUIO
reHo(oH/1a HapOAa, KUBOTHOT'O M PACTHUTEIBHOIO MHpA.

Tema 4.4. OCHOBBI PallMOHAJBLHOI0 MPUPOAONO0JbL30BaHusA (Jlekumsa-guckycens — 1 yac.)

IIpupoaonob30BaHUe - HEMOCPEACTBEHHOS M KOCBEHHOE BO3JCHCTBHE 4YEJIOBEKA HA OKPYXKAIOIIYI0 Cpeldy B pe3ysibTaTe BCEH €ero
JIEATENbHOCTH.

PannonansHoe IpUpoOaOINOIb30BaAHUE - IUIAHOMEPHOC, HAY4YHO 000CHOBaHHOE npeoGpa3OBaHMe oxpyxca}omeﬁ cpeanl 110 MEpE
COBEPIIEHCTBOBAHUS MAaTEPUAIILHOIO IPOU3BOACTBA HA OCHOBE KOMIIEKCHOI'O MCI0JIb30BaHUS HEBO30OHOBUMBIX PECYPCOB B LIUKIIE: IIPOU3BOICTBO
- IOTpeOJICHNE - BTOPUYHBIE PECYPCHI» IPH YCIOBHH COXPAHEHHs M BOCIIPOU3BOACTBA BO30OHOBUMBIX IIPHPOJHBIX PECYPCOB.

Vi3yueHne mpoueccoB, NPOTEKAIOIMX B Ouocdepe, ¥ BIMSIHHE HA HHUX XO3MHCTBEHHOH HEATEIBLHOCTH YEJIOBEKAa MOKA3bIBACT, YTO TOJBKO
CO3/IaHUE HKOJIOTMYECKH O€30TXOIHBIX M MAJIOOTXOAHBIX MPOM3BOJACTB MOXKET NPEAOTBPATHUTh OCKYAECHHE IPUPOAHBIX PECYPCOB U JAErpafaluio
HPUPOHOI cpebl. X039HCTBEHHAs JESATENbHOCTD JIFO/EH J0JDKHA CTPOUTHCS 110 MPUHLIUITY IIPUPOAHBIX IKOCHCTEM, KOTOPbIE SKOHOMHO PACXOIYyIOT
BEIICCTBO W JHEPrHI0 M B KOTOPBIX OTXObI OJHHUX OPraHU3MOB CIyXKaT Cpeqoil OOMTaHHs Ul APYTHX, T. €. OCYLICCTBILSICTCS 3aMKHYTBIH
KpyrooGopor.

Ka3zanock Obl, CerofHs BceM SICHO, YTO BPEMs «IIOKOPEHHMs IIPHPOBI» O€3BO3BPATHO MPOIIIO, M HAYaJICs MEPHOJ| ITyOOKOro, 3aMHTEPECOBAHHOIO MO3HAHMS e
3aKk0HOB. OJIHAKO Ha NPAaKTHKE 00BEMBI OTXOJOB B CTPaHE PAcTyT B JBA-TPH pasa ObIcTpee, 4eM 0O0BEMBI IIPOM3BOICTBA M YMCIECHHOCTH HaceleHus. JIaBHHA OTX0710B
3arpsi3HSAET NPUPOJLY, MX BPEIHbIE TOKCHYHBIE KOMITOHEHTHI 3aCOPSIOT 3€MIII0, BO3YX, PEKH, MOPs U o3epa. IIpiHdnHa KpoeTcs B CHIOMUHYTHO# BBITOJIE JIJIsl IIPOM3BOJICTBA.
Ho pa3symHBII 4elOBEK He JIOJDKEH CUMTaTh BBIIOJOH YHHUTOXKECHHE BCETO JKHBOTO, «0€3yMHOE NPOXHIAHHE» PECypCcOB, HE TONBKO CBOMX, HO ¥ IIPHHAJICKAIIMX
Oymymmm mokonenusM. CieI0BaTeNbHO, IPHIIIO BPeMst KOPEHHBIM 00pa3oM H3MEHHTh CaM ITOIX0]] K HOHATHIO BHIN'OJHOCTH, KOI/Ia pedb HJIET O IPUPOIONOIB30BAHHH.

Hcxozst U3 CKa3aHHOT'0, MOXKHO C()OpMyYIMpoBaTh HanboJiee obIee onpesie]IeHHe PallHnoOHAIBHOTO TPHPOIONOIIE30BAHHS - 3TO CHCTEMa B3aUMOJIeiCTBIS 00IIecTBa
U TIPHPOJIBI, OCTPOCHHAs Ha OCHOBE HAayYHBIX 3aKOHOB IIPHPOJBI M B HAHMOONBIICH CTENEHM OTBEYAIOIIAs 3ajadyaM KaK Pa3BUTHsA NPOU3BOJACTBA, TaK U COXPaHCHHS
Guocheps.

be30TX0/1HbIC ¥ MATOOTXOJIHBIE IIPOM3BOJICTBA

be30TX0/1HasA TEXHOJIOT S €CTh IIPaKTHYECKOe IPUMEHEHHE 3HAHU|, METOI0B M CPEJICTB C TEM, YTOOBI B paMKax NoTpeOHOCTell JenoBeka obecrieunTs Hanbomee
panMOHATBHOE UCIIONB30BAHNE IPUPOTHBIX PECYPCOB U SHEPIHH, U 3aIUTHTH OKPYXKAIOIIYIO CPey.

ITon «Ge3oTxonHOW TexHONOrHYeckoi cucremoit» (BTC) moHMMaeTcs Takoe OTIENbHOE NPOM3BOACTBO WIJIM COBOKYITHOCTH IIPOHM3BOJACTB, B peE3yJbTare
HPAKTUYECKOH JeATENbHOCTH KOTOPHIX HE HPOMCXOJUT OTPHIATENFHOTO BO3ICHCTBUS Ha OKPYXKAOLIylo cpely. B omnpeneneHuu 6e30TXOMHOH TEXHOJIOTHU
HOJPa3yMeBaeTCs He TOJIBKO POU3BOICTBEHHBII IIpolecc. DTO NOHATHE 3aTPAaruBaeT M KOHEYHYIO IIPO-1yKIHIO, KOTOPas JIOJDKHA XapaKTePH30BaThCs:

. JIONTUM CPOKOM CITyKObI M3JIETHiA;

. BO3MOXHOCTBbIO MHOI'OKPATHOI'O HCITOJIL30BAHU A

. MPOCTOTON PEMOHTA;

. JIETKOCTBIO BO3BpAIIICHUS B ﬂp0H3BOJICTB€HHBIﬁ MUK HIIA TIEPEBOJIA B SKOJIOTHYICCKH 6CSBpCHHyK) q)OpMy TI0CJIE BBIXOJA U3 CTPOS.
TCO])I/IH 6C3OTXOJIHBIX TEXHOJIOTMYECKUX IIPOLIECCOB B paMKaX OCHOBHBIX 3aKOHOB ITPHPOIOII0Ib30BaHHSA 6a31/lpyeTc5| Ha IBYX NPEAIIOChUIKAaX:
. HCXOHBIC ITPUPOIHBIE PECYPCHI TOJDKHBI ]106B]BaTBC5I OJUH pa3 Il BCEX BO3MOKHBIX ITPOAYKTOB, a HE Ka)l(]ll:lﬁ pa3 st OTACIIbHBIX]
. CO31aBaCMbI€ ITPOAYKTHI ITOCIIE HCIIOJIb30BAHUS 110 ITPAMOMY Ha3HA4YE€HHUIO
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JIOJDKHBI OTHOCHTEINBHO JIETKO IPEBPAIIAThCs B MCXOIHBIE SJIEMEHTHI HOBOIO IIPoM3B0icTBa. CXeMa Takoro Ipolecca - «CHpoc — FOTOBBIH IPOIYKT — chIpbey. Ho
KaXIbIi 3Tall 3TOH CXeMbl TpeOyeT 3arpar SHEprHu, IPOU3BOLCTBO KOTOPOW CBSI3aHO CIIOTPEOJICHHEM IMPHPOAHBIX PECYpCOB BHE 3aMKHYTOH CHCTEMBL. BTOpbiM
HPENSTCTBHEM TOJHOM 3aMKHYTOCTH IIpoliecca SBISETCS H3HOC MaTepHalioB, HX PacCeMBaHNE B OKPYXKaIOILIeH cpeie.

B 11€710M KOMILIEKCHBIH OXO0J K OIIEHKE CTENIeHH O€30TXO0JHOCTH IIPOH3BOJICTBA JIOJKEH 6a3MpOBaThCS Ha:

* ydeTe He CTONBKO O€30TXOHOCTH, CKOJIBKO CTEIICHH MCIIONb30BAHMs IIPHPOIHBIX PECYPCOB;

* OLIGHKE IIPOM3BOJICTBA HA OCHOBE CaMOI'0 0OBIYHOI0 MAaTePHANILHOr0 6aNaHca, T. €. Ha OTHOICHWH BBIX01a KOHEYHOI IIPOYKIMH K Macce MOCTYITHBIIETO ChIPbS K
nonydabpuKaros,

* oIpeJIeIeHHH CTENIEHN OE30TXOHOCTH 110 KOIMYECTBY OTXO/I0B, 00Pa3yIOIIMXCsl Ha eIMHAUILY HPOTYKIIHH.

Jlnst pacdeTa SHEPreTHUECKHX 3aTpaT CJeyeT PacCMaTpPUBaTh SHEPrOEMKOCTh IPOAYKIINH € ydeTOM KO3 dHINEHTOB 6e30TX0MHOCTH. TOIBKO B 3TOM Cilydae

MOXHO HOJTy4HTh OOBEKTUBHBII 110Ka3aTelb O€30TXOHOCTH PACCMaTPUBAEMOr0 PO 3BO/ICTBA.

OCHOBHBIC IIPUHIMIIBI CO3aHUsI 6E30TXOIHBIX IPOU3BOJICTB

OCHOBHBIC NPHHLMIBI CO3aHUS OGE30TXOJHBIX IMPOM3BOACTB 3aKJIIOYAIOTCS B KOMIUIEKCHOM MCIIOJIB30BAHHM CBHIPbS, CO3MAHHM HPUHLMINAILHO HOBBIX H
COBEPIIICHCTBOBAHUH JICHCTBYIOIIMX TEXHOJOTUH, CO3aHNH 3aMKHYTHIX BOZO- M I'a30000POTHBIX LIMKJIOB, KOOIIEPHPOBAHHH IIPEINPHATHII M CO3aHHU TEPPUTOPUAITBHO-
MIPOH3BO/ICTBEHHBIX KOMILICKCOB:

KoMIjIeKCHOE HCIIoNb30BaHKe ChIPbs. OTXOJIbI IPOU3BOCTBA - 3TO HEHCIIOIb30-BaHHAs WM HEJOUCIIOIb30BaHHAS [0 TEM HIIM HHBIM PUYHHAM YacTh ChIPbSI.

ITosToMy npobeMa KOMILIEKCHOT'O HCIIONb30BAHHUS ChIPbsl KMEET 60JIBIIOE 3HAYSHHE KAK ¢ TOYKH 3PEHHS KOJIOIUH, TaK U C TOUKU 3PEHUS SKOHOMUKH.

Heo0x01MMOCTh KOMILIEKCHOTO HCIIOJIb30BaHUs INIPUPOJHBIX PECYpPCOB JMKTYETCs, C OJHOIH CTOPOHBI, BCE YBEIMYMBAIOUIMMUCA TEMIIAMH pOCTa 00BEMOB
HPOMBIIITIEHHBIX TPOU3BOJCTB, 3arps3HAIOIIMX OKPYXKAOUIYI0 Cpely, a, ¢ JPYroil, HeoOXOIXMMOCTBIO SKOHOMHOIO MX PAacXOJ0BAaHHsA, HOCKOJIBKY 3allachl OCHOBHOI'O
MUHEPaJIbHOIO ChIPbsS OIPAHMYEHBI, a IIEHB Ha HEro HENpPEephIBHO BO3PAacTaloT. B cBOIO odepesib, POCT LEH YCKOpSET BHEJIPEHHE M Pa3pabOTKy MaJOOTXOIHBIX H
6€30TXOIHBIX IIPOH3BOJICTB, OCKOJIBKY PACIIMPSIOTCS TIPeiesIbl UX SKOHOMHYECKOI peHTabeIbHOCTH.

PannoHaIbHOE KOMIUIGKCHOE HCIIOJIb30BAHHE ChIPbsi MO3BOJSET YMEHBIIHTH KOJIHYECTBO HEIOMCIOJIb30BAHHBIX BEILECTB, YBEIHMYUTH ACCOPTHMEHT T'OTOBBIX
MIPOJIYKTOB, BBITYCKAaTh HOBBIE POJIYKTHI U3 TOIf 4aCTH CBIPbS, KOTOPask PaHbIIE YXOUJIA B OTXOIBL.

Co3aHue NPUHIMITHATBHO HOBBIX U COBEPIICHCTBOBAHNE JICHCTBYIOIIMX TEXHOIOTHH (CXeM). DTO OYeHb BaKHBIH 3Tall B TCXHOJIOTHH.

Co31aHKe 3aMKHYTBIX BOJIO- M Ia30000pOTHBIX UKIOB. C ITO3HIMIT 5KONOrHYecKoif 6€3011aCHOCTH M HajleX)KHOCTH He MEHee BaKHOM NpeJICTaBIIseTCs 3a1a4a 110
CO3/1aHHIO 3aAMKHYTBIX BOJIO- U Ta30000POTHBIX IIHKIIOB.

KoornepupoBaHue npenpHaThii, CO31aHHEe TEPPHTOPUATBHO-TIPOM3BOACTBEHHBIX KOMILICKCOB. B GOJIBIIMHCTBE CiTydaeB OTXOJbI OTHOT'O IIPOU3BOCTBA SIBIISFOTCS
CBIPBEM JUISl APYTUX MIPOHU3BOJCTB. B CBSI3M € 3THM Ipe/yIaraeTcsi caM TSPMHH «OTXOJIbD) 3aMEHHTH Ha «IIPOJYKTHI HE3aBEPIICHHOTO MPOM3BOACTBaY». [Ipn 3TOM OCHOBHas
3a1a4a COCTOUT B M3bICKAHMH BO3MOXKHOCTEH JUIsl TPMMEHEHHUSI IPOJIyKTOB HE3aBEPIICHHOTO TIPOM3BOACTBA B IPYTHX IIPOU3BOCTBAX HIIM OTPACISAX HAPOJHOTO X03siiCTBA,
KOTOPBIE MOIJIU ObI CTPOMTH CBOIO AESTEIBHOCTh Ha HUX KaK Ha BTOPUYHBIX MaTePHAIBHBIX PeCypcax.

bonpmas paboTa NPOBOANTCS B PA3INYHBIX CTPAHAX MO CO3JAHUIO TAK HA3HIBAEMBIX «OaHKOB OTXOJOBY, T. €. II0 CHCTEMaTH3allMi OTXOJ0B Pa3IMYHBIX OTpacieit
MIPOMBILIJICHHOCTH, HAIPUMEP, XMMUYECKOMH, HehTEXHMHYECKOi OTpaciieil, MeTaTyprum.

Hanbonee GrmaronpusTHbIE BOBMOXKHOCTH JUIS MEXKOTPACIEBOI0 KOOIEPHPOBAHHS CKJIAIBIBAIOTCS B YCIOBHAX TEPPUTOPHATBHO-TIPOM3BOICTBEHHBIX KOMILIEKCOB
(TIIK). Camslii 3)peKTHBHBII TUIT OPraHU3aLMH TPOU3BOJCTBA - COYCTAHNE MEKPAHOHHOI CHELHATH3ALNN ¢ BHYTPHPAHOHHON KOOIEparuei.

4.3. JlabopaTtopHbie padoThl
Y4eOHBIM IJIAaHOM HE TIPEAYCMOTPEHO.

4.4. [lpakTHyeckue 3aHATHS

Buo

3aHAMUA 6
Homep .
No . Oovem UHMEPaKmueHoIl,

pazoena Haumenosanue mem npakmuueckux 3aHAmui .

n/n (uac.) AKMUGHOIL,
OUCUUNTIUHDL .
UHHOGAUUOHHOUL

¢dopmax, (uac.)
1 COBpEeMEHHBIH SKOJIOTUYECKUN KPU3HC U CTPATETUU )
BBDKHMBAHUS YEJIOBEUECTBA
1 COIMOIOTHYeCKHI ONPOC KaK OaHa U3 HopM

2 HH(POPMHUPOBAHUS HACEIICHUS O COCTOSHUU 2 -
OKPYXKAIOIIEH cpenbl

Jlemorpaguueckas npodiema

DKocucTeMa: CTpyKTypa, SHEpreTHKa, CBSI3U.
Opranusm u cpesia

Buocdepa 1 MecTo B Hell YenoBeyecTBa

OI1IeHKa YKOJIOTHYECKOI0 COCTOSHUS BO3yXxa

ParroHansHOE UCIIONB30BAHUE U OXPaHa BOTHBIX
pecypcoB

N [N B~ W
NSRS N R S J R SR 9]
1

DKonoruyeckast posib mous. [lousa — raBHbIN pecype
arpo3KOCHCTEM

UTOIro 17 -

4.5. KouTpoJibHble MEPONIPUATHS: KYPCOBOii NPOEKT (KypcoBasi pa6oTa), KOHTPOJIbLHAsA
pabora, PI'P, pedepar

Y4eOHBIM IJIAaHOM HE TIPEAYCMOTPEHO.
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5. MATPHIIA COOTHECEHUSA PA3JIEJIOB YUEBHOM JUCIIUILINHBI K ®OPMHUPYEMBIM B HUX

KOMIIETEHIUAM U OHEHKE PE3YJIBTATOB OCBOEHUMSA JUCIIUITJINHBI

Komnemenuyuu Komnemenuuu Buo Ouenka

Kon-eo )

Ne, naumenosanue IIK t.p,, uac yueonvix pe3yrbmamos
uacos Komn. P .

pazoenoe OuUCHYUNIUHbL 20 3anamuii

1. Beegenue B 9KOJIOTHIO 20 + 1 20 JIk, 113, CP 3auer

2. DKocHucTeMa 20 + 1 20 JIk, 113, CP 3auer

3. DKOJIOTUYECKHUI MEHEKMEHT 14 + 1 14 JIk, CP 3auer

4. IlpaBoBbI€ aCMEKTHI SKOJIOTUU 18 + 1 18 JIk, 113, CP 3auer

6cezo 4acoe 72 72 1 72 - -
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442

6.

IHEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHUA  IJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOILIUXCSA IO JUCHUIIJIMHE

1. Hupokos, FO.A. Dxonoruueckas 6€30MaCHOCTh Ha MPENNPUATHH [ DIeKTPOHHBIN pecypc]: yueOHoe nocodue / HO.A.
[Inpoko.. - DnekrpoH. naH. - Cankr-Ilerepoypr: Jlans, 2018. - 360 c. - Pexxum noctyna: https://e.lanbook.com/book/107969.
2. I'puman, T.E. TlpombinuienHas sxonorust: yaebnoe mocooue / T.E. I'puman, B.P. Amnen6u ; mep. C.O. Ilmenes. -
Mocksa: FOnutu-/lana, 2015. - 526 c. - (apybexHbiii yueOHuk). - [ISBN 5-238-00620-9; To xe [OnekTpoHHbIN pecypc]. -
URL: http:/biblioclub.ru/index.php?page=book&id=117052

3.

EpodeeBa, M. P. Dkonorndeckuii MEHeKMEHT : yueOHoe mocobue / M. P. Epodeesa, H. A. JloxoBa. - Bpatck :
Bbpl'Y, 2009. - 200 c. - b. 1.
4. IlpomsInuteHHas skonorus. OCHOBBI HHXKCHEPHBIX pacyeToB : yueOHuk s By3oB / C. B. @pumang, JI. B. Psmucosa
[n np.].-Mocksa : KosnocC, 2008. - 176 c. — ISBN 978-5-9532-05 46-7.
5. Kapnenxkos, C.X. Dxonorust: npaktukyM: ydeoHoe nmocodue / C.X. Kapnenkos. - Mocksa : [lupekr-Menna, 2014. -

c. wun - bubmmorp. B  kH. - ISBN  978-5-4458-8872-7;

URL:http://biblioclub.ru/index.php?page=book&id=252941.
6. CrenanoBckux, A.C. O6mas skonorus: yueOHuk / A.C. CTenaHOBCKUX. - 2-¢ W31., IOM. U mepepad. - Mocksa :
IOnunTH-/lana, 2015. - 687 c. : uin., cxem., Tadi. - bubauorp. B kH. - ISBN 5-238-00854-6 ; To e [DaekTpoHHBI pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=118337

7.

To xe

[DnexTponHsIii

pecype]. -

INEPEYEHb OCHOBHOW M JIONOJHHUTEJBLHOW JIMTEPATYPBI,
HEOBXOJIUMOI JIJIsI OCBOEHUSA JUCHUTLJIMHBI

Ne
n/n

Haumenosanue uzoanusn

Buo
3anamus

Kon-60
9K3. 6 Ouon.,
T,

Obecneuen-
Hocmo,
(3K3./ ueJ.)

OcHoBHas IuTEpPaTYpa

I'puman, T.E. IIpombinuieHHas sxonorust: yaeoHnoe nocooue / T.E.
I'pumsn, B.P. Annen6u ; nep. C.O. llImenes. - Mocksa: FOnutu-/lana,
2015. - 526 c. - (3apybexHsii yueOHuk). - ISBN 5-238-00620-9 ; To xe
[Dnexrponnsiii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=117052

JIk, CP

OP

IMupoxos, FO.A. Dxonornueckas 6€30MacHOCTb Ha NPEAIIPUSITUN
[DnextponHbIii pecypce] : yuebHoe nocobue / FO.A. [IIupokos. -
OnektpoH. gaH. - Cankr-IletepOypr : Jlans, 2018. - 360 c. - Pexxum
noctyma: https://e.lanbook.com/book/107969.

JIk, I13, CP

OP

Epodeea, M. P. Dkonoruueckuii MeHePKMEHT: yueObHoe mocodue / M.
P. Epodeena, H. A. JloxoBa. - Bparck: bpI'VY, 2009. - 200 c. - b. 1.

JIk, CP

63

IpombiieHHas 3konorus. OCHOBbI HH)KEHEPHBIX PACUCTOB : yICOHUK
st By30B / C. B. ®puanann, JI. B. Psanucoa [u ap.]. - Mocksa :
KomocC, 2008. - 176 ¢. — ISBN 978-5-9532-05 46-7

JIk, CP

10

0,5

JonoHuTEIbHAS JIUTEPATYPa

Kaprnenkos, C.X. DKonorus: npakTUKyM: yueOHoe mocodue /

C.X. Kapnenkos. - Mocksa : [lupexkr-Menua, 2014. - 442 c.: ui. -
Bubnuorp. B kH. - ISBN 978-5-4458-8872-7; To e [DneKTpOHHBIHI
pecypce]. - URL:http://biblioclub.ru/index.php?page=book&id=252941

JIk, I13, CP

OP

CrenanoBckux, A.C. O6mast sxonorus: yueOHuk / A.C. CTenaHOBCKUX.
- 2-e u3A., Jom. u nepepad. - Mocksa : FOuutu-Jlana, 2015. - 687 c. :
WIL., CXeM., Tabi. - bubnuorp. B xH. - ISBN 5-238-00854-6 ; To xe
[DnexTponHsIii pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=118337

JIk, CP

OP

8. HEPEYEHbB PECYPCOB UH®OPMALMOHHO -
TEJEKOMMYHUKAIIMOHHOM CETHU «MHTEPHET» HEOBXOJUMBIX JIJIs
OCBOEHUS JUCHUIIJIMHBI

1.DnexTpoHHbIH Katanor onbnuorexu bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21C

NR=&Z211D=.

2

03N LN bW

. DnekTponHas oudauoreka bpI'Y http://ecat.brstu.ru/catalog .
. DIIEKTPOHHO-OUOIMOTEUHAs CHCTeMa « Y HUBEpCUTETCKast Oubnmnoreka online» http:/biblioclub.ru .
. DIeKTpoHHO-O0ubNMMoTeuHas cucreMa «M3narenpetBo «Jlanb» http://e.lanbook.com .

. Hayunas snexrponnas 6ubnuorexa eLIBRARY.RU http:/elibrary.ru .
. YauBepcurerckas napopmanponHas cucrema POCCUSA (YUC POCCUS) https://uisrussia.msu.ru/ .
. Hatmonanwnas anexkrponHast 6uomuorexa HOB http://xn--90ax2c.xn--plai/how-to-search /.

. Mapopmarmonnas cuctema "EnuHOE OKHO AOCTyIa K 0Opa3oBatenbHbIM pecypcam” http://window.edu.ru .
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9. METOAUYECKUE YKA3ZAHUA JIs1 OBYYAIOIIIUXCSA IO OCBOEHUIO
JUCHUIIJIMHBI

PekoMmeHyeMblil pexuM U xapakrep y4dyeOHOW paboThl 1O MNpOpabOTKe JIEKIMOHHOIO
MaTepualla 3aK/II04acTcs B OCBOCHUH 3HAHMM KacaroIuecs I00aabHbIX IKOJOTHYECKUX IIPoOieMm,
PalMOHAIBLHOTO MPUPOIOIIOJIB30BAHUS, OXpaHbl THAPOCchEpbl, aTMOC(hEPHI, OYB.

[Ipu odopmieHrn oTUETOB MO MPAKTHUECKUM 3aHATUSAM CllelyeT 0co00oe BHUMaHHE oOpaliaTh
Ha Mpo06JsIeMbl B 00J1aCTH 3KOJIOTUM Ha MAIIMHOCTPOUTENBHBIX IPEAIPUITUSIX U METOJIBI U CIIOCOOBI
pelIeHUs TaKUX MpooeMm.

XKenatenpHo 00nagaTh HaBBIKAMU OLIEHKH JKOJIOTUYECKOTO COCTOSIHMS OKpYXKArOIEH Cpelbl.
Crnenyer HCIONb30BaTh HAYYHbIE PE3YNIbTAaThl U W3BECTHBbIE HAYYHBIE METOJbl U CHOCOOBI st
pElICHHUsST HOBBIX HAyYHbIX M OKOJOTMYECKMX MpoOJIeM, U ONTUMHU3ALUU KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOM MOATOTOBKU MAIlIMHOCTPOUTENBHBIX IIPOU3BOJCTB.

9.1. MeToauueckue YKazaHnusd 1Jist OﬁyllalOIlII/IXCﬂ IO BBIMMOJTHEHUIO TIPAKTUYE€CKHUX pa60T

IMpakTnyeckoe 3ansiTue Nel
COBpeMeHHin;I IKOJOrHYeCKHH KPHU3UC U CTPATCIHd BBLKUBAHUA Y€J10B€YE€CTBA

Ileab pabGoTHI:

- BBISIBJICHHE CYLIHOCTH COBPEMEHHOI'0 dKOJIOIMYECKOro KPU3HCca; IOUCK IMyTeH PEeLICHHUs! IKOJIOTHYECKHUX IIPOOIIeM pPa3sHOro ypOBHS;

- 0CO3HAaHHE HEOOXOIMMOCTH CAMOOTPAaHUYCHHS «IIOTPEOHOCTEH, B KOTOPBIX HET HUKakoi norpednocti» (M. TBen)

3ajaHue:

1. OnpenenuTe HOHATHUS TIIOCCAPHSL, IEPEIN CIICHHBIE BBIILIE, HCIOJB3Ys JOCTYIIHbIC KHUTU U APYTHe HH)OPMALOHHbIE PECYPChL.

2. Omnpenenure MOTPEOHOCTH YEIOBEKA.

3. ComocraBbTe pe3yJbTaThl BBINOJHEHHS 3akaHusi 2 ¢ (OPMYJIMPOBKAMH, NPUBEACHHBIMH B 3aKIIOYHTEIBHONM YacTH TEKCTa OTOH
NPaKTHYECKOH paboThl, TJe HPEeACTaBICHbl Pe3ybTaThl MCCICAOBAHUI yUeHBIX 10 npobiemaMm norpedHocTel uenoBeka. CpaBHUTE C HUMH CBOE
OTHOILICHH E MIPO0JIEME YesloBeUeCKuX moTpedHocTei. M300pasure nupamMuay notpedHocreit A. Maciioy B cBOei TeTpaju.

4. OTBeTbTE Ha BOIPOCHI AHKETHI.

41 ECJ'll/l 6l>l BaM NPCIJIOKHUIU B IIATH CJIOBAaxX M3JI0KUTH CBOC ITOHMMAHHUE JIMYHOI'O CHACThA, TO KaKU€ W3 NMPHUBECACHHBIX HHXKE OTBCTOB BbI
ucrosib3yere? (CMOTPUTE CIIMCOK IMMyHKTA 4.2. aHKETHI).

4.2. Yxaxure 1udpoii 1 cBoe camoe BaxxHOe sl Bac, LU (poil 2 — 4yTh MEHEE BaXXHOE M T. 1. A Kak Obl Ha 3TOT e BOIPOC BbI oTBeTHIIH 10
niet Hazax (yKaxuTe 3—5 3HaunMbIX Ui Bac pakTopoB cuacThbs 10 siet Hazan).

o] AKTHUBHas JACsATCJIbHAs )KU3Hb
UHTEepecHas pabora
MaTepHanbHO obecredeHHas XKU3Hb
HaJIn4Ke BEPHbIX Jpy3eit
CYACTIIMBAs CEMEHHas )KU3Hb
JKH3Hb, TI0JIHAS YAOBOJILCTBUH, pa3BIICUeHUH
cB000/1a, HE3AaBUCUMOCTh
pacLIMpeHne CBOero 00pa3oBaHus, Kpyro3opa
MHpHasi 00CTaHOBKA B CTpaHe
YHCTAasl COBECTD, YSCTHAS KU3HD
00LIeCTBEHHAsI aKTHBHOCTD
KoM dopT, MoKoi
3]10pOBbE
110608
HaJlM4ue Jeren
JOCTHUKECHHUE BJIACTH
YBXKCHHE OKPYIKAIOIIHX
TBOPYECTBO
PaBEHCTBO IJIsI BCEX
HCKYCCTBO
JIEHBI'M JIFOOBLIMH CIIOCOOAMH
ycIex B Kapbepe
o0LIeHNE C TIOABMU
Bepa
4TO-TO APYroe
5. OTBETHTE HA BONPOCHI:

OO0 O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0O0

5.1 UYro 3HaYUT Pa3yMHO IOJIb30BAThCS MATEPUAIILHBIMU U Ty XOBHbIMU Oslaramu?

52 Yro BKJIIOYAET B ce0sl OHATUE «Ppa3yMHbIe HOTpeOHOCTH»? Kakue moTpeOHOCTH MOYKHO Ha3BaTh «HEPAa3yMHBIMU)?
53 TIpuHIMIIBI COLMAIIBHON SKOJIOTUU

o) UenoBedecTBO, KaK H JIF00ast MOMyJISALUs, HE MOXKET pacTu OecrpenenbHo;

o 0011eCTBO B CBOEM Pa3BUTUH JOJDKHO YUHTBIBATH Mepy OHOCHEPHBIX SIBICHHUII;

o YCTOHUMBOE Pa3BUTHE OOILECTBA 3aBUCUT OT CBOEBPEMEHHOCTH N1E€PEX0/ia K aJIbTEPHATUBHBIM pECypcaM U TEXHOJIOTHSIM;
o nr06as npeobpasyomast AesTebHOCTh 00LIEeCTBA JODKHA OCHOBBIBATHCS HA 9KOJIOTHYECKOM IIPOTHO3E;

o OCBOCHHE IPUPOJIBI HEe JODKHO YMEHBIIATh pa3HooOpa3us 6rnochepsl M yXy/UaTh Ka4eCTBO KU3HHU JIFOCH;

o] yCTOl\/Il"ll/lBOC Pa3BUTHEC HUBUIIU3ALIMH 3aBUCUT OT HPABCTBEHHBLIX Ka4€CTB Hinleﬁ;

o Ka)K/IbI HECET OTBETCTBEHHOCTD 33 CBOM JCHCTBUS nepe] OyayLuM;

o HaJ10 MBICIUTb TJI00aJIbHO, 1CH CTBOBATH JIOKAIBHO;

o] €AUHCTBO IPUPOBI 065[3])[336’1' YE€JIOBEYECTBO K COTPYAHUYECCTBY.

6. O3HaKOMBTECH C UIESIMHU, H3JI0KEHHBIMU B padoTtax H.d. Peiimepca, H.H. Mouceesa, B.I1 . JlanunoBa-/lanuinbsna . Vicnons3ys
npezcTaBiieHus: 00 0COOEHHOCTSIX COBPEMEHHOM LIMBUIIN3ALIMHI, OXapPaKTEPU3YyHTE OCHOBHbIE €€ UepPThI.

7. OnuumTe CyTh COBPEMEHHOI0 IKOJIOTHYECKOro Kpu3uca. B yem ero oTianyne OT NPEeAbIAYLIIMX IKOJIOIHYECKUX KPU3HCOB?

8. H03HaKOMbTCCb C Hal/IGOJ'ICC U3BECTHBIMH KOHLECMNIUAMHU, B KOTOPBIX MNPEAJIOKEHBI IIYTH BbIXOAa U3 CUCTEMHOI'O 5KOJIOrMYECKOro Kpusuca.
Kaxkue 13 N3BECTHBIX CTPATErnii BBDKMBAHUS YeI0BEUECTBA IPEACTABILIIOTCS BaM Hanboee peamicTuyHbiMu? OTBET 000CHYHTE.
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9. O3HaKOMBTECh C OCHOBHBIMH IOJIOKEHUSMU KOHIIETILIMU YCTOWYUBOI'O PAa3BUTHS, OTYUUBILEH UPOKUIT OOLIECTBEHHBIH PE30HAHC B MU-Pe
nociie Mex1yHapoJHOH KOH(pEpPEeHIMH [0 OKPYXKakollel cpeie u passutuio I. Puo ne Xaueiipo B 1992 r. PaccmorpuTe MaTepraibl KOHICHIIHA
nepexona Poccun Ha mozens ycroWdyuBoro pasButus. Jlaiite ouneHky pa3Butusi Poccuu B pasHbIe MEpHUOJbI €€ UCTOPUU C MO3MLUU COOTBETCTBHS
peI€HUsA 3KOHOMHUYCCKUX, IMOJIMTHYCCKUX, SKOJIOTMYCCKUX, COLHATIbHBIX npoGneM TaKUM OCHOBHBIM MNPHUHIMIIAM yCTOﬁ‘{MBOFO pa3BUTHA, Kak
npuMaT JYXOBHBIX l.leHHOCTCﬁ HaJ MaTcpHaJIbHbIMU; NpUMaT 06LLICCTBCHHI)1X HUHTCPECOB HaJ TOCydapCTBECHHBIMH, ITPUMAT IOCyaapCTBEHHOI'O
peryiupoBaHus (3aKOHOHaTeHbHOFO H C ITIOMOIIBIO 3KOHOMHUYECCKHUX MeXaHM3MOB) HaJl YUCTO PBIHOYHBIMH OTHOLICHUSAMHU.

Hops10K BbIIOIHEHUSL:

1. CocTaBbTe TabIMIY-CXEMY, XapaKTEPU3YIOLLYIO COBPEMEHHBIE IKOJOTHY €CKHE MPOOIIEeMbI pa3HOro Macuirada.

2. 3anonHute Ta0NMIly, B KOTOPOW MpPUBEACHBI (OPMYJIMPOBKHA 3aKOHOB H3BECTHOI'O aMEpHKaHCKoro skojiora bappu Kommonepa u
3aKOHOMEPHOCTH, OTPAXECHHBIC B HUX. HpMBC):ll/lTe COGCTBCHHbIe IIPUMEPHI ﬂeﬁCTBMﬂ 9THX 3aKOHOB B JKU3HH.

3akonsl b. Kommonepa

Dopmynuposka 3akona 3axonomepnocmu, ompaxcennsie 8 3aKomne IIpumepwi deiicmeun 3akona

1. Bce cBsi3aHo co BceM

2. Bce 10/DKHO KyJia TO J1eBaThCs

3. Huuro He naercst napom

4. IIpupopa 3HaeT Jy4iue

3. IlepeuncinTe raobdasbHble IPOOIEMBI YEI0BEUESCTBA, CTPYKTYPHUPOBAB HX B hopMaTe TabIMLBL:

I'nobanvhvie npodemol Cywnocmo npoonemol Acnekmot npodemol
IKonozuueckue IKonomuueckue Coyuanshvie
1.
2
3uT.m.

Jist moObIX TpexX M3 YKa3aHHBIX BaMH IJIOOQJIBHBIX MHPOOJIEM YKaXHTE: 4eM I[IOpPOXKIeHAa MpoOJeMa; TeMIbl Pa3BHTHS HPOOJIEMBI Ha
COBPEMEHHOM 3TaIle; IIyTH PEIEeHHs NPOOIEMBbI.

4. OdopmiieHHe 0TYETA IO IPAKTHICCKOMY 3aHSTHIO.

PCKOMCHZ AIIMH T10 BBIMTOJIHECHHUIO 34, aHMﬁ U NIOArOTOBKEC K MMPAKTHYCCKOMY 3aHATHIO

IlpakTHyeckoe 3aHATHE BBHINONHs’ETCS Ha Oa3ze uHGOPMALMU 1O BHIOPAHHONW TEMATHKE MCCICAOBAHUs, COOPaHHOH OOYYarOIUMCS
caMocTosTeNbHO. [TorydeHHbIe pe3ysIbTaThl 00CYKIAIOTCS U COIACOBBIBAIOTCS C BEAYILIUM IIPEHOJaBATEICM.

OcHOBHast IMTEpaTypa

1. upokos, FO.A. Dxonoruyeckast 6€30MaCHOCTb Ha MPEANIPUATHH [DIIeKTPOHHBIN pecypc] : yuebHoe mocobue / FO.A. [IIupokoB. - DIIEKTPOH.

naH. - Cankr-IlerepOypr : Jlaus, 2018. - 360 c. - Pexxum nocrymna: https://e.lanbook.com/book/107969.
JlomoyHUTENBHAS IUTEpPAaTypa

2. Kapnenkos, C.X. Dxonorus: npakTukym: yaeoxoe nocodue / C.X. Kapnenkos. - Mocksa : Jlupexr-Menua, 2014. - 442 c.: wi. - bubaunorp. B
KkH. - ISBN 978-5-4458-8872-7; To e [DaextponHsiii pecypc]. - URL:http:/biblioclub.ru/index.php?page=book&id=252941

KOHTDOHbele BOIIPOCHI JJIsI CAaMOIIPOBEPKHU

1. Kak, 1o BaimeMy MHEHHIO, JOJDKEH Pa3BUBATHCS HAYYHO-TEXHUYECKUH Mporpecc:

a) IOJDKEH Pa3BUBATHCS C yIETOM 3aKOHOB ITPHPOJIBI;

0) JOJDKEH yCTaHABIMBATH HOBBIC 3aKOHBI PA3BUTHUSI IIPHPOIbI;

B) HE JIOJDKEH YYHUTBIBATh 3aKOHbI IPHPOJIbI;

F) JOJDKEH pa3BUBATHCA BHE 3aBUCUMOCTHU OT 3aKOHOB l'lp]/lpO):lbl?

2. Kakue n3 GpopMyIupoBOK He OTHOCSTCS K TAK HA3bIBAEMOMY «BEHKY 3aK0oHOB» b. KomMonepa:

a) Bce CBSI3aHO CO BCEM;

6) BpenHOE s OJHUX — OIACHO U JJIS JPYTHUX;

B) 32 BCE HAJIO IJIATUTD;

I') BCE HY)KHO KY/Ia-TO JIeBaTh;

J1) Ha BCEX HE XBATHT;

€) KaK ayKHeTCsl, TAK M OTKJIMKHETCs (3aKOH DKOJIOMYECKOro OymepaHra);

)K) IpUpoJIa 3HAET Jiyyie?

3. Beienute cpean MpUYHH 9KOJIOTHYECKOro Kpu3rca Hanbolee CyecTBEHHbIE:

a) pOCT NPUPOIHBIX AHOMAJIHIA;

6) pocT OTpeDIeHNUsI SHEPTHHU B IPOU3BOACTBEHHOI 1 OBITOBOM chepe;

B) 3arpsi3HEHHE OTXOaMHU BOJIbI, aTMOC(HEPHOro BO3/yXa, OYBHI;

I') POCT YHCICHHOCTH HACEJICHHS;

J1) HICUXOJIOTUSI TPUPOJONOTPEOIIEHNS U IPUPOLONIOKOPEHUS;

€) BCE BBIILECNEPEUNCIEHHOE.

4. K rin0o6aabHbIM 9KOJIOIHIECKUM MpobiieMaM 61ochepsl OTHOCSITCS:

a) pOCT COAEP)KaHMs YIIEKHCIIOro raza B atmocdepe;

6) BEIpyOKa XHMMKHHCKOIO Jieca JUIsl CTPOUTENbCTBA aBToMarucrpaiu B [loqmMockoBbe;

B) YTOHbIICHHE U ephOpaiusi 030HOBOT0 dKPaHa;

r) 3arpsisHeHue mobepexuil Mope BOJIM3K OOJIBIINX FTOPOJIOB;

1) obe3siecuBaHue (B pe3ysIbTaTe BHIPYOKH JIECOB H I0XKAPOB);

€) OpaKoOHbEPCTBO;

)K) HCYE3HOBCHUEC BH/I0B paCTeHMﬁ, JKHWBOTHBIX U 3KOCHUCTEM B LICJIOM.

5. Crazust pa3BuTus 6uocdepsl, KOraa pazyMHas 4elI0BeYecKas AeITeIbHOCTh CTAHOBHUTCS IJIABHBIM (PaKTOPOM Pa3BUTHSI Ha HaIllel IUIAHETEe —

9T10:
a) TexHocpepa,
6) anTponocdepa;
B) HoOC(epa;
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r) couocdepa.

6. YKaKuTe BEpHOE yTBEPIKACHHE:

a) 6€30TX0HOE IPOM3BOJCTBO HEBO3MOXKHO, T.K. OTXO/bI TPOM3BOJCTBA MHOTHE OTXO/bI HEBO3MOKHO yTHIN3HUPOBATH, HX TOJIBKO MOXKHO
HEPEBECTH U3 OAHOM (HOPMBI B IPYTYIO U 3aXOPOHHTH;

©0) IpH OCTATOYHO BHICOKOM YPOBHE PAa3BHTHSI TEXHUKH M TEXHOJIOTHH OCHOBHAsI 4aCTh OTXOJOB MOXXET OBITH ITepepaboTaHa ¢ HOIyIeHHEM
ITOJIC3HBIX ITPOAYKTOB U DJHEPIUH,

B) «0€30TX0HOE IIPOM3BOJCTBOY — TEPMHHOIOIHYECKasl OLIMOKA: BMECTO TEPMUHA «OE30TXOIHOE)» HYIKHO TOBOPUTH «MAIOOTXOIXHOEY
IPOU3BOACTBO

7. 3akoHunTe npemioxkenne: «CrnocoOHOCTh OKPYKAIOLIEH Cpeibl MOrJIOIATh BPEIHbIC BEIECTBA, OCIA0ISTh HEraTUBHBIC aHTPOIIOTEHHBIC
BO3JICHCTBUS. .. »

a) yMEHBILAETCs ¢ ceBepa Ha 10T

0) yBesMYIMBaeTCs C ceBepa Ha 0T

B) SIBJIICTCS IOCTOSIHHOM BEJIMYMHOMN JUIs BCEX PETHOHOB;

I') yMEHbBLIAETCS TOCTOSIHHO M3-3a I100aIbHOrO MOTEIICHHS.

8. YcroitunBoe pa3BUTHE YEIOBEYECTBA — ITO:

a) CTaOMIIBHOCTD B JKM3HH O0LIECTBA IIPU MEJICHHOM MPOJBIIKCHHUH I10 ITyTH IPOrpecca;

6) mporpecc u JABMXEHHE BIIEPE/, IPU KOTOPOM YAOBJICTBOPEHUE IIOTPEOHOCTEH HBIHEIIHETO OKOJICHUS JOJIKHO IIPOUCXOIUTh 0€3 JIMIICHUS
TaKoW BO3MOXKHOCTH OyIyIIHX TOKOJICHHIA;

B) COBOKYITHOCTb 3aIIPETOB, HAPYLICHHE KOTOPBIX IPUBOIUT K JErPafaliii OKPYKAIOIIEH cpeabl;

I') TO %€, YTO IKOPA3BUTHE, T. €. IKOJOTHICCKH OPHEHTHPOBAHHOE COLUATEHO-IKOHOMHYIECKOE Pa3BUTHE, IPH KOTOPOM POCT 0J1ar0COCTOSHUS
JIFOJICH He COPOBOXKAAETCS YXYALICHHEM COCTOSHUS Cpe/ibl OOUTaHUs U Aerpafauueil IPUPOIHBIX CHCTEM.

IIpakTyeckoe 3ansitue Ne2
COIIPIOHOFH‘[ECKHﬁ OIIpoOC KaK oiHa U3 q)OpM HHq)OpMPIpOBaHI/Iﬂ
HACEJIEHHUS 0 COCTOSIHMYU OKPYKaloleii cpeabl

Ileab pabGoTsI:

OmpeneneHue CUTyauuid, mpoOiieM, pEeIIeHHE KOTOPBIX IPEINojaracT M3y4eHHe CyOBEeKTHBHOIO BOCIPHUSITHS OKPY)KAalOIIeH Cpexsl U
3HAKOMCTBO C TEXHOJOTHSMH OPTaHU3ALMU COLIUOIOIHYECKHX OIIPOCOB.

3ajaHue:

1. Meronom Mo3roBoro mtypma onpejenure 5-10 Hanbonee akTyallbHbIX SKOJIOIMYECKUX 11pobiieM. BeiOepure U3 HUX [UIsl CBOEH I'PYIIIbI OJHY
npoGuieMy, Tpebyromyto nzydenus. ChopMmymupyiite 1emnp onpoca, KOTopasi O3BOJIMT BaM OMPEAEIUTh OTHOLICHNE JII0/IeH K BBIOPAHHOH BaMu
9KOJIOTMYECKOM MpobJieme.

2. Jlnst cocTaBIICHHS aHKEThI, HEOOXOIMMO U5 TPOBECHHS COLIMOIOTHYESCKOr0 HCCIIeN0BaHUs CHOPMYIHPYHTE BOIPOCH OTBETHI HA KOTOPBIE
ITO3BOJIMT BbIIBUTH OTHOILIICHUEC J'llOLleﬁ K npoﬁneme B3aMMO0THOLUeHMﬁ YCJIOBEKA U MPUPOIBI.

THopsiioK BbIIOIHEHMSL:

1. Pabora 1o COCTABJICHHIO aHKEThI HAYMHACTCS C (POPMYJIU-POBAHMS UHCMPYKyuu IO €e 3amoJHEeHHI0. WHCTPYKIMs IO/DKHA COIepKaTh
0OpOoXKeNaTenbHOE 00pAIeHHE K PECIIOHACHTY, LIEIH OIPOCa, €ro 3Ha4ye-HHUe Ul YIydIIeHHs] OKPY)XaoIel cpeasl 1 KayecTBa xu3Hu. Heobxomumo
BBIPAa3UTh 0JIATOJAPHOCTH 3a COIJIACHE JIIO/CH OTBETUTH Ha MPeIoKeHHbIe Bamu Bopockl.

2 Ha ocHOBaHHH BOIIPOCOB, C(hOPMYJIHPOBAHHBIX BO BTOPOM 33/IaHUH, COCTABILIIOTCS BOIIPOCHI aHKETHI.
2.1. Eciin Baa ankera umeer GopMy, noka3aHHyro B Ta0i1. 1.1, To 00paboTKy CMOT'YT IIPOBECTH CAMH PECIIOH/ICHTHI.
Ne Bonpoc oa Hem He 3naio He scezoa

1
2

K aHkere npuiaraercs «KjIo4», KOTOPbIH MOXET UMETb CIEIYIOIMHA BUL:
3a kaxapiid otBeT «/IA» npucsanBaercs 2 6aiuia, «KHET» — 0 6auios, «<HE 3HAKO», «-HE BCET' J1A» — 1 6am.

Cymma 6asuios|HTepripeTanust (pe3ysibTar Onpoca, MoJIy4eHHbIA Ha OCHOBAaHUH OTBETOB PECIIOH/ICHTA)

2.2. Baiua aHKeTa MOXET UMETh JPYroil BUA. DTO MOr'yT ObITh BOIIPOCHI C IIPEJIaraéMbIMi BapHaHTa-MU OTBETOB!

1) BOITPOC
A) npenrnosiaraeMblii BApUaHT OTBETa B) npexnonaraemslii BApUaHT OTBETa
b) npeanosnaraemslii BapuaHT OTBETa I') mpeanosnaraeMblii BapuaHT OTBETa

AHKeTa MOXeET coJep)kaTh B ceOe BOIPOCHI Pa3HBIX THIIOB — C OTKPBITHIM OTBETOM (PECIOHACHT (OPMYJIHPYET OTBET CAMOCTOSTENIBHO), C
IEPEYHEM MPEIIIOIaracMbIX OTBETOB (PECIIOHICHT BHIOMpPAECT OTBET MM OTBETHI) M3 MpeIsIoKeHHbIX. CenyeT 0co00 yka3aTh B aHKETE «BbIOHpaeM
HauboJee MpuUBJIeKaTeNbHBIH 1t Bac oTBeT» 1160 «BbIOMpaeM Hanboliee NpUBIeKaTeabHbIE 111 Bac oTBeTH».

O0paboTKa TaKoW aHKETHI MPEAIoNaracT HHTEPIPETALUI0 Ha OCHOBAaHUU TEX 3aJa4, KOTOpbIe ObI-JM TMocTaByieHbl B 11 . 2.1. MHTepnperauuns
MOXKET MMeTh BHJ TeKcTa, rpaduka, auarpamMMbl, TaOuMIbl U T. 1. Hampumep, Bompoc o Bo3pacTe PECHOHICHTOB MOXXET UMETh CICAYIOLIHH
pe3yabTaT: U3 30 COryIacUBILMXCSL OTBETUTh Ha BOMPOCHI aHKeThl 50 % — 310 Mosnonexs a0 30 net, 33 % — neru 5o 16 ser, u 17 % — neHCHOHEPSI.
qTOﬁbl CleIaTb BbIBOJ 06 AKTUBHOCTHU TOﬁ I MHOﬁ rpyninbl HAaCCJICHU, MOXHO MNPEATIOXUTH YTOYHSAKOMIME BOIPOCBI O TOM, KaK YCIOBEK
OTHOCHTCS K IIPU3bIBAM MECTHOT'O CAMOYIPABJIEHHS IIPUBECTH B MOPALOK ABOP, OIMKANIIMI apK U T. I1.

2.3. B or4er 0 BBINOJHEHUH JAHHOH PabOThl BXOAUT:

O  COCTaBJICHHAs aHKETa,

O  pe3yJbTaThl ONpoca,

O  HHTEpIpEeTaLHs pe3yIbTaToB OIpoca.

PCKOMCHZ AIIMH T10 BBIMOJIHECHHUIO 34, aH]/Iﬁ U NIOArOTOBKEC K MPAKTUYCCKOMY 3aHATUIO

IIpakTHyeckoe 3aHATHE BBIIONHACTCS Ha 0aze HHOpOPMAUUM IO BBIOPAHHOH TEMaTHKE HCCIENOBAaHMs, COOPAaHHOH 00 y4aroUMHCH
caMocTosTeNbHO. [loydeHHbIe pe3ysIbTaThl 00CYKIAIOTCS U COITIACOBBIBAIOTCS C BEAYILIUM IIPEHOJaBaTEICM.

OcHOBHast IMTEpaTypa

1. upokos, FO.A. Dxosornueckast 6€30MacHOCTb Ha MPEeAIPUATHN [DIIeKTpoHHBIN pecypc] : yueOHoe nmocodue / FO.A. Iupokos. - Di1eKTpoH.

na. - Cankr-IlerepOypr : Jlanb, 2018. - 360 c. - Pexxum gocrtyna: https://e.lanbook.com/book/107969.
JlonoyHUTENBHAS IUTEpaTypa

2. Kapnenkos, C.X. Dxonorus: npaktukym: yaedxoe nocodue / C.X. Kapnenkos. - Mocksa : Jlupexr-Menua, 2014. - 442 c.: wi. - bubaunorp. B
KkH. - ISBN 978-5-4458-8872-7; To »xe [DaextponHsiii pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=252941

KOHTDOJ’IBHHC BOIIPOCHI JUJIsI CAaMOIIPOBEPKHU

1. Yro Bel nonnmaere nox repmunoM «9KOJIOTMYECKAS ITPOBJIEMA»

2. CpexcrBa A H3yUeHHs CYOBEKTHBHOIO MHEHHMS Pa3HbIX KaTErOpHid HaceseH s ?

3. Ha kakoM MecTe cpeaiy BaKHEHIINX JJIS YEJIOBEKa CTOST KOJIOTHYECKUE IPo0IeMbl?
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IIpakTyeckoe 3ansitue Ne3
JdemMorpadunueckas npodiema

Ileab paboTsI:

CoCTaBUTh OTHOILIECHHE K JeMOrpapuyeckoi mpobiieMe Kak BaKHEHIIeH COCTaBJISIONICH II100aJbHOIO CHCTEMHOIO 9KOJOTHYECKOr0 KpU3Hca;
BBISIBUTH B3aUMOCBSA3U MEXIAY LleMOl"paCbl/l'-leCKl’lM]/l npoueccaMd U CBA3AHHBIMA C HUMH SKOJOIMYECKUMH, 3KOHOMHUYCCKMMU U COLHAJIbHBIMHU
npodJieMaMu B pa3HbIX CTPaHaXx.

3ajaHue:

1. OmnpezenuTe MOHATHS TII0CCAPHS, HCIIOJIB3Ysl JOCTYIHbIE HH(POPMALMOHHBIE PECYPCHI.

(I'occapuii: qemorpadusi, HOMyJIsLKs, JeMorpaduueckas CUTyalus, AeHOMyJIsus, EMKOCTb CPEIbl, IKCIIOHCHIMAJIbHASI, 3aBUCUMOCTD,
ONTHUMAaJIbHASI YHCIICHHOCTh HACETICHHUS, PEIPOAYKTHBHOE TOBEICHHUE (r-CTpaTerus u k-cTparterus), OMOTHYECKHI TOTEHINAT, COPOTUBIICHHE CPE/Ibl,
POXKIaEMOCTh, CMEPTHOCTB, IeMOrpaduueckas peBoJroLus, AeMorpaduueckuii B3pbiB, 1eMorpaduueckuii nepexo, aemorpapudeckas
crabuim3anus, feMorpaduyeckas mojJuTHKA.)

2. O0bsicHUTE, YeM 000CHOBAHO CTPEMJICHHE O0LIECTBA PErYJIMPOBATh YHCICHHOCTh HacelneHus? Oxapakrepusyiire JeMorpaduueckyro
CHTYALHIO (T. €. KOHKPETHOE MPOSABJICHHE 00hEKTHBHBIX COLIMAIBHO-9KOHOMHYECKUX 3aKOHOMEPHOCTEH pa3BUTHSI O0IIECTBA, ONPEICISIIONIMX 00IIHe
TEHJICHIIMH PAa3BUTHS U BOCIIPOM3BO/ICTBA HACEJICHHUs) a)Ha laHere 3emiis, 0)B Poccuu, B) B pernoHe Ballero npoXxuBaHusl.

3. Ilouemy u kakuM oOpa3zoM Jemorpaduueckas mpodieMa CBsi3aHa C SHEPreTHYECKOi, ChIPhEBOI, MPOIOBOJIbCTBEHHOM, I'€ONONIN THYECKUMHU
npobaemamu? M300pa3urte CBOU BBIBOJIBI 10 ITOMY 3a/IaHHIO B BUIC CXEMBI:

Tpsraess: (yeaoens)

CrpeMuTemsHEL T'nobamsHbIe TIpo-
raobaneHOTE POcTa

POCT 4HCIEHHOCTH| OJIeMEL, AEIMOmEe-
HACEITEHHEA SEMIH

HaCeleHHA JeMIH A CIEICTEHEM Poc-

T HACETCHHA

= Jw

BuojiornyecKkue MeXaHu3Mbl JHHAMAKHA YMCJIEHHOCTH HACeIeHHsl

Kakmass mpupoaHas MOMYJSALUs HMEET CBOK YHCIEHHOCTh, KOTOpas ONPEAEISETCS POKAAEMOCTBIO M CMEPTHOCThIO. Ha duncieHHOCTh
l'lOl'lyJ'lSll.ll/ll/l OKa3bIBACT BJIMSIHUEC COOTHOILCHHUEC CJ'[C):[y}OLL[HX n0Ka3aTeneﬁ l'lOl'lyJ'lﬂL[l/ll/l: pO)K}IaeMOCTl/l, CMepTHOCTl/l, IJIOJOBHUTOCTH, YUCJICHHOCTH
HOMYJIALIMKM, KOTOPOE BBIPAXKAETCA B 0COOOM PENpPOAYKTUBHOM MOBEIEHUM (PENPOAYKIHMS — TO €CTh BOCIHPOM3BEIEHHE), B OCOOOM CTpaTervy,
KOTOpasi pACCMAaTPUBAETCS KaK XapaKTEPHOE MOBEAECHHUE.

Pa3nuyaror r-cTpaTeruio U K-CTpaTrerdio Kak BapUaHThl PENpPOAYKTUBHOIO TOBEIEHHUS. r-CTpaTerus (TAe r — BPOXKIEHHAs CKOPOCTh pocTa
YHCIIEHHOCTH TIOMYJISLUH, CBA3aHHAsA ¢ MAKCHMAJIBLHONW CKOPOCTBIO Pa3MHOXKEHHS 0COOU IaHHOIO BHA), MIOHUMAEMasi Kak 0co000€ PerpOayKTHBHOE
IOBCJICHUEC, xapaKTepHa JUIsl BUTOB, )KMByLL[HX B HeCTa6MJ’lebIX, HCHAaACXKHBIX MeCTOOﬁl/lTaHl/lﬂX, C BBICOKUM COl'lpOTl/lBJ'leHl/leM Cpeﬂbl. O IMOTOMCTBE
3a00ThI HET.

Bee yenonus Conporaenesne
GaaronpEATER cpemn

Horoneans

Hanpumep, CCJIpJb €KErOAHO OTKIAAbIBACT COTHU ThICAY MECJIKHUX UKPHUHOK B MOPE M HUKAK O HUX HC 3a60THTCﬂ — aBOCh, U3 TaKOﬁ yﬁMbl
MIOTOMKOB KTO-TO BbDKMBET! ECTECTBEHHO, UTO «€TCKas» CMEPTHOCTh y CEJIbJM OYCHb BBICOKA. PENpoayKTHBHOE MOBEACHUE, XapaKTepU3yeMoe KaK
r-CTpaTerus, MPUCYIe MHOTUM pblOaM, MPOCTEHIINM, TAPA3UTUYECKUM YEPBSM.

Jlyist OpraHnu3MoB, XKHUBYLIMX CEMbSMH, IIPaliIaMH, CTaJlaMH, B CTAOWIIbHBIX MECTOOOUTAHUSIX, C MAJIbIM COIPOTHBIICHUEM CPE/Ibl, 3800 TSIMXCS
0 IIOTOMCTBE, XapaKTEPHO PENpOIyKTHBHOE MIOBECHIE, Ha3biBaeMoe k-cTpaTerus, riue K — MakCUMaibHbIH pa3Mep cTaOUIbHOM MOMYJISIHH B JAHHBIX
YCIIOBHUSIX.

4. YenoBeKy Kak BUy CBOMCTBEHHA K-CTpaTerus pernpoyKTHBHOrO MOBEACHHUS, OJHAKO B IIpe/iesiaX CBOESH MOTEHIMAIBHOM MJI0{0BUTOCTH OH
MOJKET CABUTaTbCA B CTOPOHY I'-CTPATETUH. Onpeﬂenwre YCJIOBHA, XapaKTEPU3YIOUIKE BO3MOXXHOCTH peain3allun k HJIM I' TUIIA.

COl.ll/laJ'leble MEXaHHU3Mbl ITMHAMHWKHU YHUCIICHHOCTHU HACCIICHUA

COFHaCHO OKCIIEPTHBIM OLICHKaM, IMONYJIALHUNU J'IlO):lei"l, OJHOBPEMCHHO IMPOXKXHUBABIINX HA 3CMJ'IC, HAaCYHUTBhIBAJIN

1 M ner Hazaz (cragus Yenosek npsmoxomasiumii) — 100 000 nHaMBUAOB;

KO BpeMeHH nosiBiieHus Yenoseka pazymuoro — 500 000 uHanBUIOB;

20-30 ThIC. JIET Ha3aJ — 5 MJIH YEJIOBEK.

CyIIeCTBYIOT TOYKHM 3PEHUS, YTO YHCICHHOCTh HACEICHUS 3eMJIH J0JDKHA HACUMTHIBATh 1 MiIp/A. DTO Tak Ha3bIBa€Mblil TpPaHCATIAHTUYECKUN
AHIJI0-CAKCOHCKHH «30J10TOWY» MUILTHAP/L.

B. onbHEK B cBOMX paboTax Ha3biBaeT Kak ontuMyM 4rcio 200 Teic. yenosek (Jonsauk B. Hemocnymroe nuts 6uocdepsr: becerpt o
YyeJIoBeKe B KOMIIaHUU NTUll U 3Bepeit. — M.: [lexgaroruka-Ilpecc, 1994. — 208 c.).

5. Psit BUIHBIX YUCHBIX [10JIAraeT, YTO HOPMalbHast OMOJIOrH-4€CKH 00YCIIOBIICHHAS YMCICHHOCTh BUa — mpuMepHo 500 Teicsiy ocobeii. Kak
BbI CUUTAETE, YEM, B [IEPBYIO OUYEPe/Ib, 3TO 00YCIOBIEHO?

6. Oﬁ’bﬂCHl/lTe, B Y€M COCTOMUT OTJIMYNEC MEXaHU3MOB U3MEHCHU YUCICHHOCTH IMOMYJIALUHU YE€JIOBEKA OT l'lOl'lyJ'lﬂLLMﬁ APYrux OpraHu3mMoB.

7. YenoBek — CIOKHOE, IEOCTHOE OMOCOHalIbHOE CYIIecTBO. JleMorpaduueckue npouecchl, (pOpMHUPYIOIIKE YUCICHHOCTh HAPOJOHACEIICHHS,
00YCIJIOBJICHBI BO MHOTOM COLIMAJIbHO-9KOHOMUYECKHUMH (hakTopamu. BypHoe, 3KCIIOHEHI[HMalbHOE Pa3BUTHE HAPOJAOHACEICHHUS 3EMIIH CBSI3aHO C
neMorpaduueckoit peosronneid. OOBSICHUTE CyTh STOTO IOHSITHSL.

8. O0BsicHUTE, TIOYEMY JeMorpaduueckas peBOJIOLKS HE IPH-Belia K CTaOMIIM3aLliK YUCICHHOCTH HaceneHus 3emin? Kakue coupanbHbie
HNPHYMHBI CIOCOOCTBYIOT CTPEMHUTEIILHOMY POCTY YHCICHHOCTH HaceIeHus?
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9. Ucnosnb3yst IPUBEACHHbIC HUKE JAHHBIC O YHCIICHHOCTH HA-CEJICHUS HAILCH TUIAHEThI, TOCTPONUTE IpaduK, WIUTFOCTPUPYIOLIMH TEHICHIMN
pocTa YeraoBeyeckoil momyssinun Ha 3emie. KakuM MaTeMaTHyecKUM 3aKOHOMEPHOCTSM COOTBETCTBYIOT CIICAYIOLHE YIACTKH rpaduka: a) B mepHos
HEPBBIX ThICAYENETHH ucTopun yenosedectsa (10 XIX B.); 6) ¢ 1820 o 1927 rr.; B) ¢ 1974 1o 1999 rr.?

10. Kakue 3akOHOMEPHOCTH B XapakTepe JeMorpauIeckux 1 SKOHOMUUECKUX pobieM BbisiBia T.Manbsryc? Uro Takoe HEOMaIbTy3HAHCTBO?

11. Vcnonp3ys 3HaHUS LIKOJIBHOTO Kypca reorpaduy, 0XapakTepusynTe, KaKUMH AeMorpadhuIecKuMU XapakTeprucTukaMu onucbiBatotest 1 u 11
THUIIbI BOCIIPOM3BOCTBA HACEJICHUS?

12. Kakue cTpaHbl UMEIOT OIBIT IPOBEECHHS KaMIIAHUH 110 PEryJIMpPOBaHUIO JETOPOXKAEHUA? Kak MOXKHO OLLEHUTb 3TOT OIBIT?

13. B HacTosiiiee BpeMs roCy1apCTBa OCYIIECTBIISIOT AeMOrpaduyecKyro MOJUTHKY B 3aBUCHMOCTH OT COOTBETCTBYIOILCH JeMorpad iy eckoi
CUTyalluH, KaK IMPaBUJIO, B paMKax OAHOI'0 U3 ABYX IPOTHBOIIOJIOXKHBIX ITOAXO0A0B K npoGneme CHMXXCHHSI TEMIIOB POCTA HACCIICHHUA

((.Hy“lLLll/lﬁ KOHTpPaLECNTHUB — Pa3BUTHUE», TO €CTh IMOBBIIIECHUE )XKU3HEHHOI'O YPOBHS B COYE€TAaHUH C IIUPOKUM JOCTYIIOM K 06pa30BaHl/ll0 u
UCIOJIb30BaHUE CPEACTB KOHTPOJIS HaJl POXKIAEMOCTBIO.

IIpoBeneHre MaccoOBBIX KaMIIaHUM 110 COKPAILEHUIO POXKIAEMOCTH OYAET MPEANOCHIIKON pa3BUTHS.

Kakoit n3 1o1xo/10B K peLeH 0 IIPO0JIeMbl CHUKEHUS TEMIIOB POCTA YUCICHHOCTH HACEICHUs KaXKeTCsl BaM Haubouiee npremieMbiM?
ITouemy?

KaxoBa posb 00pa3oBaHusl B peLICHUH ITPOOJIEMbl CTAOMIIM3aLUU YUCICHHOCTH HAaCeICHHs?

14. IlpokommenTHpyiite BbickasbiBanue P.JI. Cmura «Hamu npoGiieMsl 3arpsi3HeHus, MUTaHUs, HAPOLOHACEIIEHHS — BCE SIBIISIIOTCS
9KOJIOIMY €CKUMM.

Iopsnox BbINOJIHEHHUS:

1. TIpopaGoTaTh BCE MyHKTHI 33 JaHUSL.

2 BHCCTI/I BCC MMYHKTHI 3aIaHUA B OTYET 10 NPAKTUYECKUM 3aHATHAM.

3. OTBETUTD Ha BONPOCH CAMOIIPOBEPKH.

4 OopMHTH U 3AIUTUTH OTYET.

PCKOMCHZ AIlMH T10 BBIMTOJHCHHUIO 34, aHl/lﬁ U NIOArOTOBKE K MPAKTUYCCKOMY 3aHATUIO

IIpakTHyeckoe 3aHATHE BBIIONHAETCS Ha 0aze HHOpOPMAUUM IO BBIOPAHHOH TEMaTHKE HCCIENOBAaHMs, COOPAaHHOH 00 y4aroLUMHCS
camocTosTebHO. [TonyueHHble pe3ysbTaThl 00CYKAAITCS U COTIACOBBIBAIOTCS € BEAYILMM IIPENOAAaBATENEM.

OcHOBHast IMTEepaTypa

1. upokos, FO.A. Dxosornueckast 6€30MacHOCTb Ha MPEeAIPUATHN [DIIeKTpoHHBIN pecypc] : yueOHoe nmocodue / FO.A. lIupokos. - DiaekTpoH.

na. - Cankr-IlerepOypr : Jlanb, 2018. - 360 c. - Pexxum gocrtyna: https://e.lanbook.com/book/107969.
JlonoyiHUTENBHAS TUTEpaTypa

2. Kapnenkos, C.X. Dxonorus: npakTukym: yaeoxoe nocodue / C.X. Kapnenkos. - Mocksa : Jlupexr-Menua, 2014. - 442 c.: wi. - bubaunorp. B
KkH. - ISBN 978-5-4458-8872-7; To »xe [DaextponHsiii pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=252941

KOHTDOHbele BOIIPOCHI JUJIsI CAaMOIIPOBEPKHU

1. Ilokaxxute Ha rpaduke da3bl AMHAMUKH YHUCICHHOCTH HACEICHUS:

a) SKCIIOHEHIMAJIbHBIH POCT HaceIeHHs (4epHOMN JIMHUEH);

6) YMEpEHHBIN pOCT HacelleHUs (CHHEH JIMHUEH ),

B) CTaOMIIM3ALIUs YUCIICHHOCTH HaceleHUs (KpacHOM JIMHKUEH ).

2. B cooTBeTCTBUM C TUIOTE30H CTALMIOHAPHOIO COCTOAHMS, pa3paboraHHoi OOH, umcieHHOCTh Ha-ceneHust mupa B cepenune XXI B.
CTabHIM3UPYETCS HA yPOBHE 4EJIOBEK:

a) 12 mupz, 6) 12—17 mupa, B) 5—6 mipa, r) 20-25 muipa.

3. B crpaHax ¢ BBICOKOH POXXIaeMOCThIO JieMorpadudeckas nmpoodiaeMa ycyryosiercs:

a) NPUMEHECHUEM AJIBTCPHATUBHBIX HCTOYHUKOB SHEPIrUn;

6) HEXBAaTKOW MPOAYKTOB ITUTAHHS;

B) OTCYTCTBHEM IPOMBIIIJICHHBIX MPEATIPUATHIA;

I') UCIIOJIb30BAaHUEM CEJIbCKOXO0351HCTBEHHOH TEXHUKH.

4. HO JAHHBIM CTaTHCTUKH, IOYTH IOJIOBUHA POCCHUAH KYPHUT, YTO YXYALIACT 3A0POBHE U 3HAYUTCIIBHO COKpAIIACT MPOAODKUTEIBHOCTE UX
sku3Hu. Kak 6opotbest ¢ 1ol maryoHoii npuBbrukoi? (IToxckaska: Oone3Hb Jerye npeaynpeauTb, YeM JieunTh. Kakue Mepbl 0 NpeaynpexIeHHUIO
KyPEHHsI MOXKHO MPEIIOKUTB?).

5. Ha noporax Poccun ruOHeT 10 copoka ThICSY JIFO/ICH B T'OJ, TO €CTh CTO YEJIOBEK B JeHb. Kak M3MEHUTh CUTYALHIO K Jydiiemy?

6. CocraBbTe TaOiMIy, B KOTOpPOH K IIEpBOH TIpyIEe CTPaH OTHECEHBI TE, KOTOPbIC MOJDKHBI HCIOJIB30BATh CTPATErHU YMEHBLICHUS
yucneHHocTu (1), a Ko BTOpOH — yJepKUBaTh CIOXXUBILMECS NapaMeTpbl uucieHHocTH Hacenenus (II) s mepexona uenoBeuecTBa B COCTOSIHUE
YCTOWYMBOM 1eMOrpahuuecKoi CUTyaluH:

[. CTpaHbl, KOTOpPBIE JOJKHBI HCIOJIb30BATh [I. CTpaHbl, KOTOPBIE 1OJKHBI Y1E€PKHBATH

CTPATEru YMCHBIICHUS YU CIIEHHOCTH CJIOXKHUBIIMECS NTapaMETPbl YU CIICHHOCTH HACCIICHUA

Be1 moxxere npuBectH 1o 5—10 crpaH 110 coOCTBEHHOMY YCMOTPEHHIO JIMOO0 BOCIOJIb30BaThCS IPUBEIEHHBIM HUXKE CITUCKOM:
Awnrona, bpaswiust, Benrpus, BenkoOpurtanus, ['ana, Jlanus, Eruner, Uunust, Uanonesus, Konro, Hurepus, Hopeerus, [Takucran, Poccust,
CIIA, Tanzanus, Yexwusi.

IpakTnyeckoe 3ansitue Ne4d
Jkocucrema: CTPYKTYpPa, SJHEPIreTuKa, CBA3U. OpraHmM u cpeaa

Ileab paboTsI:

PaccMoTpeTh CTpOeHHE U CBOMHCTBA YKOCHCTEM, H3YIHTh KOJIOTHIECKUE CBSI3U B €CTECTBEHHBIX M HCKYCCTBEHHBIX 9KOCHCTEMaX, PACCMOTPETh
B3aHMOOTHOLICHHUS B CHCTEME «OPraHU3M — CPEiay.

3ajanue:

1. OmnpezenuTe MOHATHS TII0CCAPHS, HCIIOJIB3Ysl TOCTYIHbIC HH(POPMALMOHHBIE PECYPCHI.

(I'moccapuii: sKocKcTeMa, OHOreoneHo3, OUOLIEHO3, apeall, BU, HOMYJISALHs, OHOTOI, SKOTOI, JaH{adT, MPOIYICHThI, KOHCYMEHTHI,
PeIyLIEHTHI, aBTOTPOdBL, rerepoTpodsl, ferputodary, 6akrepun, Tpodudeckre (MUIEBbIE) LEH, cpeta KU3HU (00UTaHus), IKOJIOrHIeCKuil hakTop,
GHOTHYECKHE IKOJIOrHYeCKre (PaKTOphl, abHoTHYECKHE (PAKTOPBI, AHTPOIOreHHbIE (PAKTOPBI, a[AITALKsI, SKOJOTHYECKAsl HUILIA, SMEPIXKEHTHOCTb,
romMeocra3s, CyKIecCusl.)

2. Nononuute cxemy (puc. 4.1), orpaxatouryto crpoerue ouoreonenosa (no B.H. CykaueBy), cTpesikamMu , TOKa3bIBAIOIMMU B3aUMOACHCTBHS
MEX/1y KOMIOHEHTAMH 3TOM CHCTEMBbI. YKa)KUTE JIEMEHTHI, COCTaBIIsifoIIM e 3KkoTon (A) u 6uoueHos (Bb).

Puc. 4.2. CtpykTypa GHOreoleHo3a u cxeMa B3auMOACHCTBHSI MEX/y KOMIIOHEHTaMH
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3. CpaBHUTE MOHATHS <«JIaHIIAPTY», KOUOTOI» U «OHOTr'€OLIEHO3»

4. CnenaiiTe onpcaHHe 3HAKOMOW BaM (110 MECTY IPOXXHUBAHHUS, 110 IKCKYPCHUSM ) SKOCHCTEMBI. DTO MOXET ObITh JIEC XBOMHBIN (COCHOBBI,
€JIOBBIH ), JIeC JIMCTBEHHBIN (OEpe3HsIK ), TOPHBIN JieC, TOWMEHHbIN UJIM CYXOMOJbHBIH JIyT, BEPXOBOE HIIM HU30BOE 0OJIOTO, YCThE PEKH, KAMEHHCTAS
WIM TIecYaHasi MyCTBIHS, YY4aCTOK 03epa, NpyJda WIA PeKd M T. J. YKaXKHUTE, KAKHE PACTCHHUS U JKUBOTHBIC B 3TOH DKOCHCTEME MOI'YT OOM-TaTh,
obutanu 10 sier Ha3ag M OOUTAIOT B HACTOSILICE BPEMS.

5. Pactenus 1 )KMBOTHBIE, BXOJSIIME B COCTaB OMOLIEHO3a, CBSI3aHbI MEXAY COOOH Jaxke TeCHee, YeM 0COOM OAHOro BHJAA. DTO 0COOEHHO SPKO
HPOSIBISICTCS Ha pUMepe Tpopuueckux (T. €. MUIIEBBIX) CBsidell. Tpoduueckas CTpyKTypa OHOLCHO30B — COBOKYITHOCTb YCTOWYHMBBIX MHILEBBIX
CBﬂ3eﬁ BHUJI0B, 06pa3y101u14x IPAUPOIHBIC COOGL[LCCTBa, MJIA 3aKOHOMEPHBIC IMUIICBBIC OTHOLICHUSA MEXAY BXOAAIIMMHU B UX COCTaB OpraHu3MaMu.

6. Vcrionp3yst 3HaHMS Pa3fesioB LIKOJIBHOTO Kypca OHOJIOTHH O PACTEHHSIX M )KMBOTHBIX M MX POJIM B IPHPOJE, a TAKKe HH(POPMALIUIO UX
croBapeii 1 y4eOHHKOB, BBISICHUTE CYLIHOCTb IPHBEICHHBIX B TA0IMIE TEPMHUHOB M 0()OPMUTE TAOIIHLLY.

KoMmoHEeHTb! 6HOTHYECKOH CTPYKTYPBI 9KOCH CTEMBI

Kareropun opranuzmon HIx xapakTepHble 0COOEHHOCTH IIpumepsl opranu3mMoB

IIponyuenTs

KoncymenTs! 1 nopsiaxa

KoncymeHnTsI 2 nopsiaka

Jlerputodaru

Penyrientsl

7. K abuornuyeckuM (akTopaM Cpeabl OTHOCATCS CBET, TeM-TlepaTypa, BETep, XUMUYECKHE OMOIEHHBIC 3JEMEHTHI, KHCIOTHOCTH (pH),
COJICHOCTb, OrOHb. BosneiicTBie abnoTH4ecKHX (HaKTOPOB Ha JKMBBIC OPTaHU3MBI XapPAKTEPH3YCTCS CICAYIOLIMMH MOHSATUSIMH: ONTHMYM (30Ha
koM(popTa), IIeccuMyM (CTpeccoBasi 30Ha), Tpe/el yCTOMYMBOCTH , 30Ha TOJIe-paHTHOCTH. Haiiure B yuyeOHHMKAX W CIIOBapsIX OHPEICICHHUS THX
HOHATHI U HaHecuTe Ha rpaduk (puc. 4.2) COOTBETCTBYIOIIHE 0003HAUCHUS.

Puc. 4.3. JleiicTBHE 9KOIOrHYEcKOro (hakTopa Ha )KMBOH OPraHU3M

8. AGHOTHYECKHE YCIIOBHS CPEbI CBSI3aHBI MEXIY OO0 3a-KOHOM JIMMHUTHPYIOIUX (aKTOPOB: JaXke eAMHCTBEHHBIH (aKTOp 3a mpeneaamMu
30HBl CBOErO ONTUMYMa IPHBOJUT K CTPECCOBOMY COCTOSIHUIO OpraHu3Ma B Ipezene - K ero rubemu. IIpuMeHUB OOBACHEHHS 3TUX TEPMHUHOB,
HPOMILTIOCTPUPYHTE ITOT 3aKOH HPUMEPAMHU.

9. IlpuBenure mpuMepbl MPHUCIIOCOOJICHUSI U3BECTHBIX BaM PAaCTEHHMH M KHMBOTHBIX K OKpyXkarwouled cpene. [IpoaHanu3upoBaB pa3invHbIe
IPUMEpBl aJaNTalid K KOHKPETHBIM YCIOBHSAM CpeIbl, IONpOOyHTe MX KiaccHDULHUPOBATE U OOBSICHUTH, Kakue (YHKUUH OHH BBIIOIHSIOT
(Hampumep, HOKPOBUTEIBCTBEHHAS OKPACKa HACCKOMBIX BBIIOIHSCT 3alUTHYIO QyHKIuI0). IIpuBeau-Te mprUMepsl IPHCIOCOOICHHU, BBIOTHSIIO X
pa3Hoobpa3Hble HYHKIMU

10. He TOJBKO  YCJOBHS CpeJbl BIMSIOT  Ha OpraHu3sM, HO

caMU OHM aKTHBHO JEHCTBYIOT cpeny obuTtanus. Cpenoodpasyromas 1esTeIbHOCTh OPraHU3MOB IIPOSBIIAETCS B UX BIMSHUU HA XUMHYECKHE U
(u3nyueckie CBOWCTBA BO3MyXa, BOIbBI, MOYBBI, MHHEPATIOB U AAXE KIMMAT MECTHOCTH. JIOK@XHTE 3TO yTBEPXKICHHE KOHKPETHBIMU (haKTaMH,
HCIIOB3Ys 3HAHUS U3 OUOJIOrHH ¥ SKOJIOTHH.

11. dyHKUMOHANBHAS CTPYKTypa OKpPYXKAIOLIEH Cpeabl BO MHOIOM ONPENENsSeTcs XapakTepoM B3aMMOOTHOIIEHUI opraHu3MoB. CooTHecuTe
nBa Bujaa nH(popManmu: 1) BHIBI OPraHU3MOB W 2) XapakTep HMX >KHU3HCOOECIICUMBAIOLICrO B3aMMOICHCTBUS MEXIy co0oil. B 3ToM 3amanuu
00BeIMHUTE MEKIY cO00H LU(PEI 1 OYKBBL.

XapaxTep Brast opraRmvos:

BIAMMOOTHOMeR N 0pPraKNINOE: R
P! : B — [THCHIA [0€/13T MBI RH/HEIX [PEI3YHOE,

B — 6a007Ka MHTaeTCA REKTapOM IBCTROBBIX
pac-Termi; I — COCHa H TPHO MaCICHOK;

i

1 — XmmEETECTRO,
2 — KOHKYPEHITHA,
3 MeHBHIOBAX IOMOIID.

TIHAHA HOATEME

4—cmibros, — AKY B B PEIGHL- TP AIHIATSL
5 —MyTyammy 3_ ens mGepesa: H—tman
6 — mefTpansDL. MypassH;

K- nes ®anTanons;
E — pax-OTTITETHHEE B AKTHEHT,
11— Koposa B LIHCTEL

M —6epésa 1 rpHG TPyTOBHK.

H — kpor 1 5opodeit

7 — mapazs
8- avencanmy,
9 — xoMMeHCATHIM

THopsiioK BbIIOIHEHMSL:

1. TIpopaGoTaTh BCE MyHKTHI 33 JaHUSL.

2 BHCCTI/I BCC MMYHKTHI 3aIaHUA B OTUET 10 MPAKTUYCCKUM 3aHATHAM.

3. OTBETUTD HA BONPOCH CAMOIIPOBEPKH.

4 OdopMHTH U 3AIUTUTH OTYET.

PCKOMCHZ AIIMH T10 BBIMTOJIHECHHUIO 34, aHMﬁ U NIOArOTOBKEC K MPAKTUYCCKOMY 3aHATUIO

IIpakTHyeckoe 3aHATHE BBIIONHAETCS Ha 0Oaze HHOpOPMAUUM IO BBIOPAHHOH TEMaTHKE HCCIENOBAaHMs, COOPaHHOH OOy4aroIHUMHUCH
caMocTosTeNnbHO. [TorydeHHbIe pe3ysIbTaThl 00CYKIAIOTCS M COIIACOBBIBAIOTCS C BEAYILIUM IIPEHOJaBATEICM.

OcHOBHast IMTEpaTypa

1. upokos, FO.A. Dxosornueckast 6€30MacHOCTb Ha MPeAIpUATHN [DIIeKTpoHHBIN pecypc] : yueOHoe nmocodue / FO.A. IlIupokos. - Di1ekTpoH.

na. - Cankr-IlerepOypr : Jlanb, 2018. - 360 c. - Pexxum focrtyna: https://e.lanbook.com/book/107969.
JlonoyHUTENBHAS IUTEpaTypa

2. Kapnenkos, C.X. Dxonorus: npaktukym: yaedxoe nocodue / C.X. Kapnenkos. - Mocksa : Jlupexkr-Menua, 2014. - 442 c.: wi. - bubaunorp. B
KkH. - ISBN 978-5-4458-8872-7; To e [DaextponHsiii pecypc]. - URL:http:/biblioclub.ru/index.php?page=book&id=252941

KOHTDOJ’IBHHC BOIIPOCHI JUJIsI CAaMOIIPOBEPKHU

1. CooTHECUTE TOHATHS: «IKOCHCTEMAY, OUOTEOLIEHO3», «OHOLIEH03, «OHOTOI

2. Ha KOHKpETHBIX IIPUMEpax PaCKPOUTE COoepIKAHHUE IOHATHIH: «IKOJIOTHYECKAst HUIIAY, «TOME0-CTa3», «CYKLEeCCHsD, «OHOTHYECKHI hakTopy
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3. YKa)XuTe OCHOBHBIE CBOHCTBA 3KOCUCTEMBI:

a) ClOCOOHOCTH ITPOTHBOCTOSITH BHEIIHUM BO3/ICHCTBUAM;

6) criocOOHOCTD MPOU3BOAUTH OHOJIOIHYECKYHO MPOLYKIHIO;

B) CLOCOOHOCTB OCYILIECTBIISITH KPYTOBOPOT BEILECTB;

I') SMEPXKJIEHTHOCTb;

J1) BCE BBILICTIEPEYHCIICHHOE.

4. B axocucTeMe MpoIyLlieHTaM1d HE MOT'YT OBbITh:

a) )KUBOTHBIC U TPHUOBI,

6) BOZOPOCIIH U PACTCHHSI,

B) OaxkTepuu, rpHObI M TPABHI;

I') HEKOTOpBIe OaKTEePHH, BOXOPOCIH M PACTEHHSI.

5. Cpeau nepeunciIeHHbIX 9KOCUCTEM €CTECTBEHHBIMHU SIBIISIIOTCS:

a) Jjiec; 0) mapk; B) [OJIC IPEUNXH; r) 60JI0TO; 1) TIPY/IL.

6. BHelHee CX0/ICTBO, BOSHUKAOLIEE y MPEICTABUTENCH Pa3HbIX, HEPOJACTBEHHBIX BUIOB B PE3yJIbTaTe MOX0XKEro 00pa3a »HU3HH, Ha3bIBAIOT:
a) )KH3HEHHOH (HopMoii;

6) Mopdosoruyeckon Gopmoii;

B) MapasuiesIbHON IBOJIIOLUCH;

I') KOHBEPreHLUeH.

7. Kakas U3 npeioxeHHbIX OCJIEA0BATEIbHOCTEH PABUIBHO MTOKa3bIBACT IEPEAady SHEPIUH B ITH-IIEBON LEITH:
a) 3Mest — MbIIlIb — JJOXK/IEBOH Ye€PBb —> JIMCTOBOM ONaJ| — KyCTapHHUK;
©0) JIMCTOBOIT oA — JOXKAEBOH YePBb — KYCTAPHUK — MBIIIb — 3Mes;
B) KYCTapHHMK — JINCTOBOMW OMNaJ — JI0XKAEBOH YepBb — MBILIb — 3Mes;
I') KyCTapHMK — MbIILIb —/10%K/I€BOH YepBb —> JIMCTOBOH Omaj — 3Mesl.

IIpakTnueckoe 3ansiTHe NeS

Buocdepa n mecTo B Heii YenoBeyecTBa

Ileab paboTHI:

CoopMupoBaTh 3HAHHS O CTPYKTYpe Guocdepsl, 00 IBOIIOLHMU 3eMJIIH, O POJIH )KHBOTO BEIIECTBA HA IIIAHETE, O HENPEPHIBHOCTU Pa3BUTHS
6rocepsl.

3ajanue:

1. Onpenenute TOHATHUS TII0CCAPHSL, HCIIOIB3Ys JOCTYIHbIE HH(OPMALUOHHBIE PECYPCHI.

(I'occapuii: 6uocdepa, armocdepa, ruapochepa, turochepa, negochepa, Hoochepa, 6HOM, JKUBOE BEIIECTBO, KOCHOE BELIECTBO, OHOrCHHOE
BEIIECTBO, OOKOCHOE BELIECTBO, TPOPUUECKHE YPOBHHU, OHOIOrHyYecKas IPOAYKTUBHOCTE, IIEPBUYHAS OHoMacca, SKOJIOrHIECKUe ITHPaMH bl
(6uomacc, 3Heprum), KpyroBopor, OnOreOXMMHYECKUE LIUKIIbI, [€0JOTHYECKUI KPyroBOPOT, OHOJIOrMYECKHU KPYrOBOPOT, OHOJIOrHYECKOe
pa3zHoobpasue)

2. ObocHyiiTe rpaHuLbl Onocdeps! B mpenenax armochepsl, ruapocdepsl, tutochepbl. OTMETbTE rpaHULbI Onocdeps! (BepXHssi rpaHuLa B
aTMoc(epe, HIKHISI TPaHULA B OKeaHe, HIKHIS MPaHKLa B 3eMHO# kope) Ha puc. 5.1.

Puc. 5.1. I'panuus! 6uocheps
3. PackpoiiTe riiaBHble 3aKOHOMEPHOCTH 3BOJIOLMH OHOChEpbI, IPUACPKHBASCH CXEMBbI OIMCAHHUS ITAIIOB, IOKA3aHHbIX B Ta0JIHIE:

CymHocts nporeccos, ux  [[eonornueckuit

Oran [Iporeccs! Ha 3emie NOCIEACTBUA epuo (CpoKH)
1. Jlo6uotnueckas (O6pa3oBaHue MIaHEThl 3eMJIsL.
bBOTIOIHS BozHHKHOBEHHE aTMOC(HEpbL.

(O6pa3oBaHKe OPraHMYECKUX BELICCTB.

[losiBiIeHHE KPYroBOpOTa OPraHUYECKUX BEILECTB

2. buoTnueckas [Bo3HUKHOBEHUE KU3HHU.
pBOIIIOLINS [TosiBieHne HOTOCHHTE3UPYIOLINX PACTECHUIH
T

4. KakuM 06pa3oM jKHBOE BEIIECTBO 00ECIICUNBACT MEXaHU3M YCTOHYHBOr0 (OyHKIIMOHHUPOBAaHHS OGHochepsl?

5. BeiGepuTe npaBHIbHbBIC YTBEPKCHHS:

a) MeCTO IUIaHeThl 3eMJIs B HepapXU4ecKoi opranusauuu Beenennoii: Beenennas (Merarajaktika) — rajnaktuka Mitednslid myTs — CostHeuHast
cucrema — 3emiis;

6) 0K0J10 3,5—4 MIIp/ JIeT Ha3a, KOr/a )1U3Hb Ha 3eMIIe Ha Yalia 3apOXK/IaThCs, CyLIECTBOBaIM atMocdepa, ruapocdepa, moysa;

B) KHCJIOPOZ B aTMOC(epe MOSBUIICS B PE3YJIbTaTe PA3JI0KEHHS BOMDL;

r) OGuarogapst OHWOJOTHYECKOMY KpYroBOpOTY BewlecTB Ouocepa obecreynBacT CTaOMIIBHBIC YCJIOBHS CYLICCTBOBAHMS BCEX BHIOB
OpraHU3MOB, BKJIIOYAsi YEIOBEKA;

1) nouBy B.W. BepHazckuit Ha3Basl OMOKOCHBIM BEILECTBOM, TAK KAK OHA COCTOMT U3 MHHEPAJIbHbIX KOMIIOHEHTOB, OPraHUYECKUX COCIAMHEHUN
U KHUBBIX OPraHU3MOB,

¢) mo4Ba ObuIa cHhOPMHUPOBAHA [IOCIIE 3aCEICHUS CYIIH )XUBBIMH OpPraHU3MaMu;

) JKMBbIE OPIraHU3Mbl HE UTPAIOT 3HAYMTEIILHONW POJIM B Pa3pyILIEHUU FOPHBIX TOPOJ U PACTUTEIbHBIX OCTATKOB.

3) 9Heprus, 3aKirodeHHas B HedtH, yrie, Topde — 310 sueprus CosHLa, 3araceHHasi paCTEeHHIMH;

6. B yeM oTiMuMe nUpamMui YUCET OT NUPaMUJ OMOMACChl M IIMPAMUJL TPOLYKLUU (3HEPrun)?

a) M300pa3ute B BUC PUCYHKOB (CM. prc.5.3)prMepbl SKOJIOTHYESCKUX TUPAMU/I /IS SKOCUCTEM CYIIH M BOAOEMA.

6) Kaxkoii ypoBeHb B 3KOJIOTHYECKOH MUPaMHIIEe MOXKET 3aHUMaTh YenoBek? OTBeT 000CHYHTE.
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Puc. 5.2. Dxonoruueckue nupamMmubl
7. Beruuciure , noJss3ysich npasuwioM 10 %, 105110 SHEPruy, NOCTYHAMOLIEH Ha YeTBEPThIH TPOPUUECKHI yPOBEHb, IIPH YCIIOBHHU , UTO 00LIee
KOJIMYECTBO SHEPrUH Ha MepBOM ypoBHE cocTaBiisio 1000 yCIOBHBIX €IMHHIL.

Komesrpamm

/\ bod !
Patorpexe mer 20,00

Merzas psia 20

Jmrsarnes 0.20

DuTomzamITOR 0,04

Boaa0,000003

Puc. 5.3. Akkymymnsnus nectununos (Ha npumepe JIJ1T) B BogHol skocucreme (o H.®. Peiimepcy)

8. Iectuuun AT, Hameaumii mmupokoe NpuMeHeHne npu 60psoe HaceKOMBIMU-BpeuTeIsiMu B 1970-¢ roasl, 66U CILYCTSI HEKOTOPOE BPEMs
3anpeieH. O0bSICHUTE, KCIIOJIB3Ysl PUC. 5.4, TOYEMY ITO IIPOM3OLILIO.

9. B.M.BepHajckuii B CBOMX KHHTrax MeuTan o0 aBTOTPOGHOCTH YeioBedecTBa. UTo, 1O BalleMy MHEHHIO, OH MMel B Buay? Bemb Mbl
IIOHMMAaeM, YTO YEJIOBEK He CIIOCOOCH OCYIEeCTBIATh (HOTOCHHTE3 1 XeMOcHHTe3. KakoBbl coBpeMeHHbIe (hriocockie BO33pEHUs Ha aBTOTPO(PHOCTH
yesioBeka?

10. Dkocucremam u Ouochepe, Kak TI00aIBHOM 3KOCHCTEME, MPUCYIINE TAaKOe CBOMCTBO, KaK SMEPKCHTHOCTh. BbIOepHuTe NMpaBHIBHOE
OIIpE/IEIEHNE 3aKOHA SMEPIKEHTHOCTH:

a) CraraeMble LIEJIOr0 HE OKa3bIBAIOT HA €r0 CBOMCTBA HUKAKOTO BJIMSIHUSA.

6) Llenoe nMeeT 0coOble CBOWCTBA, OTCYTCTBYIOIIUE Y €r0 YacTei.

B) L{enoe ecTb cyMMa ciararolix ero COCTaBHbIX 4aCTEH.

11. K nporeccam , npoucxoasmum B 6uocdepe, yacto npuMenstor npunuun Jle llatense — bpayHa, H3BeCTHBII BaM M3 Kypca XUMHH, JUIs
OOBSICHEHHSI NIPHYMHBI HOAEp)KaHusl B Onocepe ypaBHOBELICHHOTO JHHAMUYECKOTO COCTOSIHHS. BceoOmiasi CBsS3b SIBICHUH BEAET K TOMY, 4TO
Ka)kJ10e U3MCHEHHe B Ouocdepe MOXET MoBJeYb 3a COOOM Jpyrue, 4acTo COBCEM HEOXHAaHHbIe nocieacTBus. C moMolp puc. 5.6 u3obpasure
CXEMY B3auMOJIEHCTBUI MEXIYy KOMIIOHEHTaMU OKPY’KaroIllel Cpelibl, poLeccaMu 1 sBiIeHUAMU. CTpelKkaMu U ITyHKTUPHBIMH JIMHUAMH 0003HaubTe
pAMBIC 06paTHble CBA3U, IOCIICACTBUA U APYTUC BSaHMO}lCﬁCTBHﬂ U OTBCTHBIC PCAKIIUU IMTPUPOIAHBIX O6"beKTOB, KOTOPBIE CHUTACTE HeOﬁXOLll/lelM
OTMETHUTD.

3arpasHeHHe aTMocdepHOTO ‘ Jerpazanssa mo4seHHEOTO

BO3AYXa TIOKpOBa

3arpsasHeHHe pex, 03ep

OOMeeHHe BOJOEMOB H BO-
JIOTOKOB.

3arpssHerre MHEPOBOTO T3MeHeHHE COCTaBa aTMO-
OKeaHa cheproTo Bo3TYXA

3arpaIHenMe MOYE TECTHIH- H3MeHeHHe rasoo0MeHa
JaMH, H30BITKOM YI0OpEeHHIE,
MO Cokpalmerne SHoJorude-

CKHX BHIOB

BsIpyOKa 1ecoB
OmycThHHBaHHE

H3MeHeHHe KIHEMata

Boenmsie neficTsis JlecHBle IOEKAPEI

Poct xommeecTRa OTXOA0R ‘ TagHHe e THHKOB, II0TBeM

Ocymenne bo10T ‘

TIPOM3EOACTEA H MOTPEOIeHHA ypoeaa MHpOBOro okeaHa

Puc. 5.4. BceoO1uast cBsI3b NPHPOIHBIX SIBICHHI U AHTPOIIOTEHHBIX BO3/1el CTBUH. O003HAY CHUSL:
(Hampumep, — — BIMSIET HAPSIMYIO; <> — 00a Ipoliecca B3aMMOCBI3aHbl; --- — BIMSACT KOCBEHHO

12. Hoocdepa (B mociaoBHOM mepeBojpe - cdepa pasyma) - Beiciias craausi pa3ButHs Ouocdepbl. D10 chepa B3aMMOACHCTBHUS MPUPOJBI
obuiecTBa, B IMpeaenax KOTOPOH pa3yMHas 4elOBEYeCKas ACATENbHOCTh CTAHOBHTCS IJIABHBIM, ONpeiessommMm ¢akTopoM pas3sutis. B.U.
BepHajickuii, BbISBUB I€0JIOTHYECKYIO M IUIAHETAPHYIO POJIM )KHUBOT'O BEIIECTBA, BbI-IEJIMII YEJIOBEKA KaK MOIUHYIO F€0JIONMYECKYI0 CHIIy. YueHbIH
IHCAJl, YTO CTAHOBJICHHE HOOC(EPHI «eCTh HE CIIydaifHOe SBJICHHE Ha HAILIEH IUIAHETe», a «IPHPOJHOE SBJICHUE)», BEIb YEIOBEK M3MEHHI «BEUHBIH
0er reoXMMHYeCKHX LUKIOBY. I10 KakuM npu3Hakam, 1o MHeHuio B.M. BepHajuckoro, MOXHO CyauTh O nepexoxpe Guochepst B Hoochepy? s
OTBETA Ha 3TOT BOIPOC UCHONIB3YHTE HOCTYHHbIE HH(OPMAL[OHHbBIE HCTOYHHUKU.

13. MecToposkieHHsl CBHHIA, PTYTH, YpaHa, KAMEHHOTrO yriisi, He()TH, ra3a 00pa30BaIKCh B JaJICKOM I'€0JOrHUecKoM rpouuioM. OHU HUKOI/a
HE y4aCTBOBAJIH B €CTECTBEHHOM OHOC(HEPHOM KPYroBOpOTE, OJHAKO [IOCIIE TOr0, KaK ObUIM BOBJICYCHBI YEJIOBEKOM B XO3SIHCTBEHHYIO ACSTEIBHOCTD,
OKa3aJMCh BKJIIOYEHHBIMH B OHOreoxuMmuueckuii kpyrosopor 3emiu. [Ipoanamusupyiire, ueM 0O0ycioBieHa MOTPEOHOCTH YEIOBEYECTBA ITHX
TMIOJIE3HbIX MCKONAEMbIX, HAa KaKOW NpPUOJIM3UTEIBHO CPOK MX XBATHT, KAKOE KOJIMYECTBO OTXOJO0B 00Opasyercs Npu HX a00blue, mnepepadorke,
TPaHCIOPTHPOBKE M OLIEHUTE OIIACHOCTH IIPU BOBJICUCHNUH COCANHCHHUH CBUHIIA, PTYTH, ypaHa, yriepoaa B OuocdepHblie KpyroBOpOThL.

14 HyTl/l CrmaCc€HUsi W Ppa3BUTHA YECJIOBCUYECTBA B YCIOBHUAX IUIAHETAPHOI'O DSKOJIOTMYECKOr0 KpHU3uca pacCMaTpUBarOTCI YUYCHBIMHU-
(dyTyposoraMu B HECKOJIBbKHX BapHaHTaX:

a) yueHble y)xe B Onmkaiiiee BpeMst U300peTyT HOBbIE CIIOCOOBI ITOJIyUEHHUS ISIIEBOMH SHEPIMU U IPUAYMAIOT JOJITOBEUHbIE CylepMaTePUaIbl,
Ha MPOM3BOJICTBO KOTOPBIX HE MOTPEOYIOTCSI HEBO30OHOBIISIEMbIE PECYPCHI, a IIOTOMY HE CIIENyeT HX SKOHOMHUTD ceifyac

0) moye3HbIe MCKOMAeMbIe TPATATCS, a OKPY)XKAloLas cpefa 3arps3HsAeTCs TaK CTPEMUTEIBHO, YTO HET HMKAKOW HAJeKIbl Ha BBDKHBAHHE
YeJIOBEUECTBA B YCIOBHMAX HAJBUIAIOIIErOCs INIOOAIbHOIO 3KOJOTMYECKOro KpH3Mca, Bellb KPYMHbIH OM3HEC, OT BJIACTH KOTOPOrO 3aBHUCAT BCE,
HMKOTI'/1a HE 3aX0YeT CHU3UTh NPUOBLIb, YTO HEU30EKHO MPU OPraHU3aLUK CEPbE3HbIX IPUPOLOOXPAHHBIX MEPOIIPUATHH;
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B) YEJIOBEUECKAs] LIMBHIN3ALMS COXPAHHUTCS, €CIIM MOKOJCHUSIM, KOTOPbIe NPHAYT IIOCIE HAC, JOCTAHETCS (OKHBAas» IUIAHETa M OCTATOYHOE
KOJIMYECTBO PECYpCOB, HO i1 ITOr0 HEOOXOAMMA rapMOHM3AIMs B3aHMOOTHOIICHHH 4YeJNOBEKAa M HPHPOJBI, CO3JaHHE OOINECTBA YCTOHYHMBOrO
Pa3BHUTHS, T. €. TAKOr'0, KOTOPOE PABHOMEPHO YBEIHYHMBACT OJIarOCOCTOSHUE JIIO/CH, He paspyluast OKPY)KarOLIeH CPebl.

Kakoii n3 BapraHTOB KaxxeTcs BaM HauboJsee peanucTuuHbiM? OTBET 000CHYHTE.

Hopsi1oK BbIIOIHEHUSL:

1. TIpopaGoTaTh BCE MyHKTHI 33 JaHUSL.

2 BHCCTI/I BCC MMYHKTHI 3aIaHUA B OTYET 10 NPAKTUYCCKUM 3aHATHAM.

3. OTBETUTH HA BONPOCH CAMOIIPOBEPKH.

4 OopMHTH U 3ALUTUTH OTUET.

PCKOMCHZ AIIMH T10 BBIMTOJIHECHHUIO 34, aHlAl}‘l U NIOArOTOBKEC K MPAKTUYCCKOMY 3aHATUIO

IlpakTHyeckoe 3aHATHE BBIIONHAETCS Ha 0Oaze HHOpOPMAUUM IO BBIOPAHHOH TEMaTHKE HCCIENOBAaHMs, COOPAaHHOH 00 ydaroLUMHCH
caMocTosTeNnbHO. [ToydeHHbIe pe3ysIbTaThl 00CYKIAIOTCS U COACOBBIBAIOTCS C BEAYLIUM IIPEHIOIABATEICM.

OcHOBHast IMTepaTypa

1. upokos, FO.A. Dxosornueckast 6€30MacHOCTb Ha MPEeAIpUATHN [DIIeKTpoHHBIN pecypc] : yueOHoe nmocodue / FO.A. IlIupokos. - Di1ekTpoH.

na. - Cankr-IlerepOypr : Jlanb, 2018. - 360 c. - Pexxum gocrtyna: https://e.lanbook.com/book/107969.
JlonoyiHUTENBHAS IUTEpaTypa

2. Kapnenkos, C.X. Dxonorus: npaktukym: yaedxoe nocodue / C.X. Kapnenkos. - Mocksa : Jlupexkr-Menua, 2014. - 442 c.: wi. - bubaunorp. B
KH. - ISBN 978-5-4458-8872-7; To »xe [DaextponHsiii pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=252941

KOHTDOHbele BOIIPOCHI JJIsI CAaMOIIPOBEPKHU

1. UeM oTiMYaeTcs IMPOM3BOACTBO TMPOAYKUHH B OuOchepe eCTECTBEHHOW HSKOCHCTEMOM OT MPOM3-BOACTBEHHOM JIESITEIBLHOCTH,
OCYILIECTBIISIEMOI1 YEJIOBEKOM B arposKocucreme?
2. OpraHu3Mbl pacTeHUH, XKHUBOTHBIX U uesoBeka Ha 50-95 % cocTosAT U3 BOJBI U BKIIOYAIOT OKOJIO 70 XUMHYECKUX 311eMeHTOB. Kak 310

CBSI3aHO C KOHLICHTPALIMOHHOM (DyHKIMEH KUBOrO BelecTsa B ouocgepe?
3. Armocdepa, ruapocdepa u rTochepa CBA3aHbI MEXY COOON U B3aMMOACHCTBYIOT Yepes:
a) o4By; 0) BUXPH BO3[yXa; B) IOTOKH BOABL; I') 6rochepy.

4. Kaxue atMocepHbIe Ta3sl UMEIOT IPEUMYILECTBEHHO OHOreHHOE IPOHCXOXKICHUE:
a) KUCIIOpo1; 0) BOAOPO/; B) 030H; T') FeJIMid; 1) a30T; €) aprOH; JK) YIIICKHCIIbIN ra3; 3) OKCHIBI CEpPbl; M) OKCHJIbI a30Ta.
5. YenoBek HODKEH HEPEHTH OT MO3HLUM AHTPOIMOLEHTPU3MA K OHOLCHTPH3MY (SKOLIEHTPH3MY), MOCKOJIBKY OH — 4acTh OHOc(epbl,

KOTOpasi pOpPMHUPYET TAKUE YCIOBHUS €ro KU3HH, KaK:

a) cuiia TAroTeHHs 3eMJIM, YUCTasi BOJA, 030HOBBII IKpaH;

©6) kucIopox aTMoc(hepsl, MArHUTHOE M0JIE 3EMJIH, INIOAOPOIHAS [I0YBA;

B) ILIOJOPO/IHAS [10YBA, YACTAs BOJA, IIPUTOAHBIHN JUIsl AbIXaHUS aTMOC(EPHBIA BO3YX; I') IUIOJOPOJHAS [I0YBA, YUCTAs BOJA, OJIArON pUATHBIN
KJIMMaT, rpaBUTallvA.

6.  buonoruueckuii (Maiblii) Kpyropopor siBsieTcs GyHKLHEH:

a) coo0IIeCTBa MPOM3BOIUTENCH U Pa3pyILUTEICH OPraHUYECKUX BELIECTB; 0) cOOOIIECTBA IPOM3BOAUTEIICH U pa3pylIUTeied OpraHMYeCKuX
BEILIECTB; B) COOOIIECTBA IPOAYLICHTOB H KOHCYMEHTOB;

r) coobIiecTBa MPOU3BOAUTENCH, TOTpeOUTENCH 1 paspyIuuTeIeii OPraHMIeCKIX BEIIECTB.

7. B 3arpsA3HeHHO NecTUIMIaMU SKOCUCTEME JIyTra BPeIHbIC BEILIECTBA HAKAIUIMBAIOTCSA B HAMOOJIb-11IEM KOJIMYECTBE B OPraHU3Max:
a) pacTeHHii; 0) TPaBOSIHBIX JKUBOTHBIX; B) XHIIHUKOB; I') HACEKOMBIX-OIBLIUTENCH.
8. BxuBom BemecTBe 6uocdeps! 3eMii B HanOOIbIIEM KOJIHYECTBE IPUCYTCTBYIOT:

a) yriepoj, Boopo, Kabluii, Gpocdop;

6) yriepo, a3oT, KHCIOPO, BOXOPOL;

B) yIJIepoj, a30T, KMCIOPOJ, KaJInii;

r) yrjiepo, 030H, Boxopos, Gocop.

9.  Kakoe pa3BuTHE 4€I0BEYECTBA MOXKHO CUUTATh yCTOHUMBBIM:

a) TaKoe, MPH KOTOPOM OOIIECTBO Pa3BUBACTCS, HO HE Pa3pyluaeT CBOCH IPUPOIHOMH OCHOBBI,

6) Takoe, P KOTOPOM IPHOPUTETHBI HHTEPECHl IKOHOMUYECKOI0 PA3BUTHS; B) TAKOE, IPH KOTOPOM INIABEHCTBYET PEIICHHE KOJIOTHUECKHX
npodJieM;

I) Takoe, NMPH KOTOPOM YIOBJICTBOPSIIOTCS MOTPEOHOCTH HBIHEIIHEro MOKOJCHMS JIOACH, HO JIMINAIOTCS TaKod BO3MOXKHOCTH Oymyluue
HOKOJICHHSI.

IIpakTnyeckoe 3ansitue Ne6
OHeHKa IKOJOIrHY€CKOro COCTossHus BO31yXxa

Ileab paGoTHI:

VYrnyGiienne 3HaHuii 00 atMocdepe, 00 3KOJOTHUECKUX MpobiieMax, OOYCIOBJICHHBIX 3arps3HEHHEM BO3/yXa, OLICHKA HYKOJIOTHYECKON
6e30aCHOCTH ATMOC(EPHOr0 BO3AyXa.

3ajaHue:

1. Onpenenute TOHATHUS TI0CCAPHSL, HCIIOB3Ys JOCTYIHbIE HH(OPMALUOHHBIE PECYPCHI.

(I'noccapuii: ¢ atmocdepa, 3arps3Henne atMochepsl, TapHUKOBBIN d(PEKT, MapHUKOBbIC ra3bl, cMor JIOHIOHCKHIA, cMor JIoc-AHpKenecckuii (
(HOTOXMMHYECKHH TyMaH), KHCIOTHBIH JJOXKIb, a3p030JH, (PEOHbI, 030HOBBIN 3KpaH (Ci0ii), 030HOBAsi JbIpa, MPEIACIbHO IOIMYCTUMbIA BBIOPOC
(I1AB).

2. IIpencraBbTe JaHHbIE O COCTABE BO3/yXa B BUJIE KPYrOBOW JMarpaMMsl.

3. YcTaHOBHUTE COOTBETCTBHE MEXKAY OTPACsIMU TEXHHUKH W pe3yJbTaTaMH BO3ACHCTBHS Ha atMochepy 3arps3HHUTENCH, BhIOpachiBaeMBbIX
paboTAIOIIMMH B 3THX OTPACISX MPEANPUATHAMH M MAlIHHAMH: K KaXIOW IMO3MLUH, JaHHOH B MEPBOM CTOJIOLE, MOJOEPUTE COOTBETCTBYIOILYIO
HO3ULMI0 U3 BTOPOro crojdua. Bruimmre noiydenHslit orser B Tabiuiy. OOpaiaeM BHUMaHHE, YTO Pa3HbIC OTPACINM TEXHUKU MOTYT BbI3bIBATh
OJIMHAKOBBIC TCXHOI'CHHBIC U3BMCHCHHS B aTMOCCbepe.

OTpacIn TeXHHKH TexHoreHHEIE HIMeHEHHNS B aTMoChepe
1) TemnosHepreTHEA A} «KHCTOTHEIE JO%IH» (BEIMEIBAHHE KHCTIOT H3 aTMocde-
2) 9epHA" MeTAUTYPrES PEL}
3) medTemo0Era B Hed TenepepaboTRa B) V1oHBmeRHe B Nepdopamss cuos O3, 3aMBEIa0mero
4) ABTOTpaHCHopT 3EMHYI0 FH3HE 0T Y $-HarygeHns ColHIa
5) UBETHAR METAIVPIHL B) «mapHEKOEELHY 30 dekT (IoT e HEe KIHMATa, BEIZBAH-
)} IIp OMEMIIEHHOCTE CTPORTENEHEIX HOe HAKOIUIEHHEM E aTMocepe ra20E, MorIomaIEL
MATEPHAIOE HK-HaIy9eHHEe H IPEIATCIEYIOMEX eI0 PACCEAHHO)
7) KEMHEIeCKAA OPOMEIIIEHHOCTE T') KOppPO3HA METANIIOE, 3P03HA KaMHA Ha OTKPEITOM BO3IVXE
I} boToxEMEecKHIT cMOT E TOPOJAX

4. «Ku3up Ha 3emsie BiamMseT Ha armocdepy, a armocdepa BIMSET Ha KHU3HH Ha 3emiiey». V3JI0KHTE CBOM MBICIH IO IOBOAY 3TOrO
yMO3aK/II04YeHus. B oTBeTe ciieqyeT UCIOIb30BaTh COOTBETCTBYIONINE MOHSITHS SKOJIOTHH (KMBOE BELIECTBO, MPOAYLIEHTHI, (hOTOCHHTE3, Orochepa,
roMeo-cTa3, HapHUKOBBIH 3 deKT) U, onupasich Ha (HakTbl HAYKH M COOCTBEHHBINH KU3HEHHBIN OIbIT, IPUBECTH HEOOXOMMMBIC apIyMEHTHI (HE MeHee
ZIBYX) B 000OCHOBaHHE CBOEH MO3HIHH.
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5. MpaMOpHbI€ U M3BECTHSKOBBIE CKYJIBIITYPbl, CTEHbl CTapPUHHBIX COOPY)KEHWi, co3laHHble B [lpeBHeil I'perun n Pumckoit umnepuu, 3a
nocneanue 30 jger XX Beka pa3pylIMIMCh ropas3io cuiibHee, yeM 3a npensiaynme 2400 ner. [Touemy? Kakue nporecchbl 3ToMy Crioco0cTByOT?

6. IlpenyoxuTe 3 BO3MOXKHBIX ClI0CO0a pelueHus IpobiieMbl I100albHOr0 MOTEIUIeHUs KinMaTa Ha 3emuie. B kakux cdepax denoBedeckoit
JACATCIIbHOCTH HCOGXOLU/IMH yCHIns 1J1d pe€ajiu3aluu 3TUX pemeﬂuﬁ?

7. YcTaHOBHUTE COOTBETCTBHE MEXIY BHJIAMH 3arps3HEHHI BO3ayXa U 3a00JEBaHUSMH , KOTOPbIE OHM MOTYT BBI3BIBATh: K KaXK/IOW MO3MLINUH,
JIAHHOW B MEPBOM CTOJIOLE, MTOAOCPUTE COOTBETCTBYIOILYIO MO3UIMIO W3 BTOPOro CTONONA. Brinimre nosnydeHHblid orBeT B Tabuuiy. OOpamaem
BHHUMaHHE, YTO 3arPsI3HATENM BO3IyXa MOTIYT BbI3bIBATh HECKOJIBKO 3a00JIeBaHUM, K HA000POT, OAMHAKOBOE MTATOJIOTHIECKOE COCTOSIHHE MOXKET OBITh
00YCIJIOBJICHO pa3HbIMH TOKCHYHBIMU BELIECTBAMH.

3abonepaEns 3arpa:HeHHe aTMocdepHOTO EO2IyXA
A) QEEONOrETeckKHE 2300 CEAHHE 1) MBIIBDA ERICINEX PACTEHHH
B) PecuspaTopHELe 2a00IeEAHA ( CHITHEOZ ) 2)achect
B) Anneprus 3) AIOXHMHEKATEL VIODpEHHT
T') 3aboneBaHHs KpOBH 4} KpeMHEACO e KA IIHE 93 CTHIEL
) TonoEHA" §0ME, OTPAETEHHE VIAPHERD 5) ¥TONBHAE OELTE, [IAY (I0MHApOMaTHI eCHHE
rason VIIEEOIOP ORI}
6) MoHOOKCHT yTIepoa (CO)

8. IIpoBenunTe yueOHYIO HCCIIEIOBATENbCKYIO PabOTYy.

Lenb paboTh:

Ol1ieHKa ¥ BBIYMCIIEHHE TOKCHUHBIX IPOJYKTOB OT pabOThI TPAHCIOPTA, OL[EHKA XapaKTepa UX JAEHCTBUS Ha )KUBBIE OPraHU3Mbl U OKPYKaIOLLYIO
cpeny.

MecTo npoBe/ieH s : aBTOTpacca, nepekpecTok-cBeTopop. [Ipubopsl: Yackl ¢ CEKYHIHOM CTPEIKOM.

Xon paboTsl:

a) 3apukcupyiite Bpems —t = 10 MuH.

6) OnpeznenuTe YMCIIO MAIIKH, OCTAHABIMBAIOLIKXCS Y cBeTodopa — n.

B) OmnpenenuTe KOJIM4eCTBO IEPEKIIIOY CHUI:

TOPMOXKECHHE

Habop ckopoctH k

r) Pe3ynbrathl 3anuimTe B TaOIMIY:

Mapku MammH  |f, MUH n i mCO mCO2 ImNO2 mcaxxu M

UlerkoBbie

['py30BbIE

[ABTOOYC

1) Berauciiure cymmapHoe 3arpsisHeHue 1o Gpopmyoie:
M=t [] n [] k(mCO + mCO2 + mNO2 + mcaxu).

) Jlaiite OTBETHI HA CJIEYIOIINE BOIPOCHI:

- CpaBHHTE BHIOPOC TOKCHYHBIX MPOAYKTOB OCH3MHOBBIX M JU3EIIbHBIX IBUATCIICH.

- Kak n3Mensiercs moBepXHOCTHBIN CIJIOH BO3/1yXa y aBToTpacc?

- KueMy npuBoauT 3arpsi3HEHHE M1OYBBI CBUHLIOM? caskel?

- KakoBsl nocnenctsus 3arpsizaenus sozayxa CO, CO2, NO2?

Bbl MOXETE HPOJOKUTh UCCICIOBAHUE CAMOCTOATENbHO. HanprMep, HHTEPECHO CPaBHUTH BHIOPOC TOKCHYHBIX MPOJYKTOB TPAHCIIOPTOM B
pasHoe BpeMst THS.

MOKHO HPOBECTH KOHCYJIbTALUIO B AMArHOCTUYECKUX LEHTpax paiioHa AW ¢ 1enbto cpaBHEHUS M0JIy4EHHBIX JIaHHBIX B pailoHe ¢ JaHHBIMU
ciyx0b1 I'’AU B JI0KaJIbHOM IIEPEKPECTKE.

Hopsiiok BbIIOIHEHMSL:

1. TIpopaGoTaTh BCE MyHKTHI 33 JaHUSL.

2 BHCCTI/I BCC MMYHKTHI 3aIaHUA B OTYET 10 NPAKTUYCCKUM 3aHATHAM.

3. OTBETUTH Ha BONPOCH CAMOIIPOBEPKH.

4 OopMHTH U 3AIUTUTH OTYET.

PCKOMCHZ AIlluH 110 BBIITOJHCHHUIO 3a/] aHl/lﬁ U TIOATrOTOBKE K IMPAKTUYCCKOMY 3aHATUIO

IIpakTHyeckoe 3aHATHE BBIIONHAETCS Ha 0Oaze HHGpOPMAUUM IO BBIOPAHHOH TEMaTHKE HCCIENOBAaHMs, COOPAaHHOH 00 ydaroLMHCH
caMocTosTeNbHO. [TorydeHHbIe pe3ysIbTaThl 00CYKIAIOTCS U COIIACOBBIBAIOTCS C BEAYLIUM IIPEIOJaBATEICM.

OcHOBHast IMTEepaTypa

1. lupokos, FO.A. Dxosornueckast 6€30MacHOCTb Ha MPEeAIPUATHN [DIIeKTpoHHBIN pecypc] : yueOHoe nmocodue / FO.A. IlIupokos. - Di1ekTpoH.

na. - Cankr-IlerepOypr : Jlanb, 2018. - 360 c. - Pexxum gocrtyna: https://e.lanbook.com/book/107969.
JlonoyiHUTENBHAS IMTEpaTypa

2. Kapnenkos, C.X. Dxonorus: npaktukym: yaedxoe nocodue / C.X. Kapnenkos. - Mocksa : Jlupexkr-Menua, 2014. - 442 c.: wi. - bubaunorp. B

KkH. - ISBN 978-5-4458-8872-7; To e [DaextponHsiii pecypc]. - URL:http:/biblioclub.ru/index.php?page=book&id=252941

KOHTDOJ’leble BOIIPOCHI JUJIsI CAaMOIIPOBEPKHU

1. 3anuumTe XMMHYECKOEe YPaBHEHHE PEAKLMK ITOMyYeHHs TII0KO3bI TyTeM (poTocuHTe3a. CKOIBKO TPATHUTCS! YIIICKUCIOrO ra3a U BhIACICTCS
kucnopoza juist noiaydenus 1 mosns CeHi,06?

2. Jlo mociieHero BpeMEHH OKeaHaM M JiecaM YAaBajloCh CriacaThb HAac OT caMux ceOsi. [IpupoaHbIil yriepoAHblid LUK TBOPUT 4yjeca:
6uocdepa accHMHIMPYET YIIICKUCIbIN Ta3, CBsA3bIBas €ro B GHoMaccy ocaJo4Hble MOPOAbL. IlyTeM nmpocTefIuuX XUMHYECKUX PacueTOB ONPENEeIIHTE,
ckonbko uTpoB CO2 ynepxuBaer B cebe Kycouek mena maccoit 10 r?

3. BeibepuTe IpaBHIIbHBIA OTBET U3 IPEATIOKEHHBIX BapuaHToB. O30HOBBIIT ClIOH pacmonaraercs:

a) Mex 1y Tporocdepoil ¥ TpoIonays3oii;

6) MEX1y Tporomnay3oii u crpatochepoii;

B) Mex 1y crpaTochepoii u Mme3ochepoit;

I') MeXAY CTpaTomay3oi 1 Me3ochepoit.

4. BeiOepuTe NpaBUIIbHBIA OTBET M3 NPEIJIOKEHHBIX BAPHAaHTOB. KHCIOTHBIE HOXKAM 00pa3yrOTCs B PE3yJIbTaTe 3arps3HeH s aTMOC(EphI:

a) COCAMHEHUSIMU CEPHOM M a30THOW KU CJIOTHI;

0) COCIMHEHUSIMU COJISTHOW M @30THOW KHCJIOTBI,

B) COCIMHCHUSMH CEPOBOAOPOA M AUOKCHA YIIIEPOaa;
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I') COEIMHEHHUSMU COJITHOM KHCIIOTBI U OKCHJIOB CEPBbI.

5. BeiGepuTe npaBHIBHbINA OTBET U3 MPEIIOKEHHBIX BapiHaHTOB. CMOT Yalle BCero HabopaeTes:

a) B CEJIbCKOW MECTHOCTH;

6) B ropoaax, pacroj0oKEHHBIX B KOTIOBHHAX;

B) B TOPHOW MECTHOCTH;

I') B TOpO/IaX, PacHONI0KEHHBIX Ha BO3BBIILIEHHOCTSIX.

6. BeibepuTe IpaBHIIbHBIA OTBET U3 NPEAIOKEHHBIX BApUaHTOB. K MOCTOSIHHBIM COCTABHBIM YacTAM aTMOC(EpBI OTHOCATCS:

a) KUCIIOPOJ, AMOKCH]L YTIIepo/ia, BOASHOMN nap;

©6) KHUCIIOPOJ, ANOKCH YIIIepOsia, HHEPTHEIE ra3bl;

B) AMOKCHJL Yriepojia, BOASHOH nap;

T') a30T, AMOKCH]I YIIIepO/ia, BOASIHON map.

7. BpiOepuTe mpaBHIBHBIA OTBET M3 NPEAJIOKEHHBIX BapHaHTOB. Haubosiee 4yBCTBHUTENBHBIMH K Pa3IMYHBIM 3arps3HEHHSAM BO31yXa, B
OCOOEHHOCTH K IMOKCHIY CEpBI, SBIISIOTCS:

a) IHPOKOJIHUCTBEHHBIE ACPEBbS;

0) XBOIMHBIE TIOPOJIBI;

B) KyCTapHUKH;

I') TpaBbl.

8. BriOepuTe NpaBWIBHBI OTBET M3 MNPENJIOKEHHBIX BapHaHTOB. DOTOOKCHIAHTHI 00pasyroTcs B arMochepe MPeUMYLIECTBEHHO MpH
¢hopmMupOBaHUH:

a) cmora JIOHIOHCKOTr 0 THIIa;

6) cmora Jloc-AH/IKENeCCKoro THIa;

B) cMora AJISICKMHCKOIO THIIA;

I) cMOra BCcex TUIIOB.

9. ITouemy oxpaHa aTMOC(HEPHOro BO3yXa CYMTACTCS KIFOYEBON MPOOIEMOM 0310pOBIICHHUS OKpyXKaroLiei cpenbi? OTBeT 000CHYi#TE.

IIpakTnueckoe 3ansiTe Ne7

Paunona.ﬂbnoe HCHOJb30BAaHHEC U OXpaHa BOAHBIX PECypCoB

Ileab paboTHI:

VYrnyGiienne 3HaHuit o ruapocdepe, 00 IKOJOTHYECKOH poar BOIABI, 00 MCTOYHUKAX 3arps3HEHUS] BOA M HUX MOCIEACTBHUSAX, PALOHAILHOM
HCIIOJIb30BAaHUH M OXPaHE BOAHBIX PECYPCOB.

3ajaHue:

1. Onpenenute TOHATHUS TIIOCCAPHSL, HCIIOIB3Ys JOCTYIHbIE HH(OPMALUOHHBIE PECYPCHI.

(I'moccapuit: rugpocdepa, ruApoOHOHTEI, KPyrOBOPOT BOIbI, BOAOIOTpeOeHHe, OacceiiH pekH, BOZOOXpAaHHAs 30HA, KaueCTBO BOIBI, BOJA
MUTHEBAs], BOJIa CTOYHAsI, BOJONOArOTOBKA, OYUCTKA CTOYHBIX BOJ, IPECIILHO JAOMYCTUMBIN cOpOC).

2. O6ocHyiiTe 3HaYCHHE BOADI, YUHTHIBAsI PA3HbIC ACTIEKTHI:

a) Bona - reonornueckuii GpakTop, peryysiTop KIiuMara;

6) Bozaa - ocHOBa XH3HH Ha 3emie;

B) Boza kak (akTop 3710pOBbs YeI0BEKa;

r) Bona B X03s1CTBEHHOM J1€ATEILHOCTH 4ebII0BEKA.

3. YenoBek OOMTAET B 3HAYMTEIBHO MPEOOPA30BAHHOM HWIIM JIaXKe MCKYCCTBEHHOHM cpene. Pa3yM, kak paHee >KMBOC BELIECTBO IJIAHETBI,
IPEBPATHIICS B CAMOCTOSTENIBHYIO I'€OJIOIMYECKYIO CHILy, BO3JCHCTBYIOLIYI0O Ha BCe reocdepbl, a He TONBKO obuTaeMble Tepputopun. CocTaBbTe
CXeMY, HIUTIOCTPUPYIOILYIO HCIOIb30BAHHE YEIOBEKOM PECYpPCOB IHAPOCGhEPhI U BIMSHUE HA HEee, IOMOJIHUB pHc. 7.1 mpuMepamu.

Tlom perbhL. APYTHX rHAPOBHOHTOR <
TToBbraa TIOMTESHBIX HCKOTASMEX ;:
Tlomyaenne srexTpaaecTsa

Crnammporasme sycops xa Seperax

Tugpocdepa

Sarpammerme somaTCM o1 nomn:
Puc. 7.1. Vicniosib30BaHue 4E€IOBEKOM PECYPCOB THAPOCHEPBI U MOCICACTBHS X035 CTBEHHOMN eI TSIbHOCTH

4. TIponomxuTe COCTAaBIECHHBIH W3BECTHOM O0OIIECTBEHHOM opraHm3auuer (Greenpeace CIMCOK PEKOMEHAALMH, BbINOJHEHHE KOTOPBIX
CIIOCOOCTBYET 9KOHOMUH BOJIBI, @ 3HAYUT COXPAHEHHUIO 3TOTO PECypca YCTOHYMBOrO Pa3BUTHS:

a) [TounHuTe MM 3aMEHUTE BCE NMPOTEKAKoIMe KpaHbl. HercnpaBHbIH KpaH 3a CyTKH MoxeT «HakanaTtb» 30—-200 ysmur-pos Boasl! Crapaiitech
IUIOTHO 3aKPbIBAaTh KPaH.

6) Ilpu BBIOOpE cMecHTelnell — oTaaiTe npeanoyreHue purdaropbiM. OHU ObICTpEe CMEIIMBAIOT BOJAY, Y€M CMECHTENM [BYMs KpaHaMH, a
3HAYUT, MEHbLIE YXOAUT BOJIbI «BILYCTYIO», KOTJIa Bbl IIOJ0UPAETE ONTUMAJIbHYIO TEMIIEPATypy BOJBI.

B) Ha Bpems, koraa Bbl urcTuTe 3yObl, BBIKIIFOUaiTe BOAY. YTOOBI OMOJIOCHYTh POT, JOCTATOYHO CTAKaHa C BOAOM.

F) I/I3 CJIIMBHOT'O 6aq1<a B YHHUTa3 MOXET IOCTOSHHO T€4Yb BOJA. I/I3—3a HO}IOGHHX MPOTEYECK TEPAKOTCA ACCATKHA JIMTPOB BOABI CKECIAHEBHO.
CrapaiiTech CIE€ANTb 32 COCTOSHUEM CAHTEXHUKH B CBOEH KBAPTHPE U BOBPEMsI YCTPAHATh HEHCIIPAaBHOCTH.

) ...

e) ...

x) ...

5. Pecypchl ipecHoOi BOJIbI pactipeiesieHbl HepaBHOMEPHO, M YacTO B paiioHaX ¢ MHTEHCHBHOM XO35HCTBEHHOMN AEATEIbHOCTHIO €€ HE XBaTaerT.
HenocTtaTok M HCTOLIEHHE BOIHBIX PECYpPCOB, UX 3arpsA3HEHHE — CEpbEe3Has JKOJOruyeckas npodsieMa, CBs3aHHas C PsJIOM HPUYMH, IVIABHBIC U3
KOTOPBIX yKa3zaHbl HMXe. BpiOepure M3 HMX Te, KOTOpbIE, Ha Balll B3IJIAi, aKTyaJlbHbl JJI Haulero peruoHa. Kakue mMepbl MOTyT yJy4IIMTh
cuTyanu?

ARTyaTsHOCTS 17 | TIpodaeMa MOAST GHTb pemmeRa
TIpFMHHR BCTOmE RIS 1 3amazsoi CHGHpE Ha yporse

mpecHoi B0 OGEr0CyAZPCT- | PAIRORAMS-
seEoM o

Ja Her

FlepasRoNepHOT PACIPEACISHIS 507l B0 BPeN il
 mpocTpascrse

PoCT MOTPEGIERRABOAE

TI¢ H HCTIO T

amm
TITeHCHESIH 0100p B0 H3 BOAOHCTOTIRA
Pa2paBOTXA MeCTOpOK eHEH TIOME2HE HCXOMAE-
%, BoZOOTIHE B2 IaXT, MIONeR

VpGammsamm Teppmopa (smian  sacTpolina,
JHEPIETHYECKILE 00BEKTHI, CEAKH OTXOIOE)

CBpoc CToTHER 501

Certs cxoR A TR R A TETHHOCTS

SarpasacERc anIOCHPE

6. YCTaHOBHTE COOTBETCTBHE MEXK/y TUIIAMH 3arpsi3HEHUH M BBI3BIBAIOIIMMHE MX BUIAAMU BO3ACHCTBUI: K KaXKJ0M MO3UIMH, TaHHOH B IEPBOM
crosbue, moadepuTe OHY MM HECKOJIBKO COOTBETCTBYIOIIMX ITO3UIIMIT M3 BTOPOro cTosdna. Broummre noiydeH bl OTBET B Ta0IULLY.
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3arpaznenne Bna po3jeiictens
1) mexanuqeckoe a) CopocE TEIULIX CTOYHEN B0
1) xumuecroe 5 e B pyeIeii CHETOTATEL B0, COMEpAANIS HeCTHIHAE
3) baxmepuateroe u 6uonceu-|E) AB{pHEHLI BEIOPOC HA XEMITECKOM KOMOHHATE
ueckoe
4) paduoaxmueroe 1) IaneHue cTyneReiipakeT E Gon0T0
J) menaoeoe 1) CTpOHTEIECTEQ J2HHOrO IOCENKA Ha Oepery ozepa
¢) BapHE Ha axTe
%) AE3pHE Ha HedTempoEoae
3) BrleMka rpagHs B pyciae p. ToMs
) HemocTaTomo CTO9HBIE BOIEL i O

nomazaior 8 pesxy
) JTobsra Topha Ha 0B IHPHOH TEPPHTOPHE
1) Ha Gepery p. ToMH VCTpOeH EpeMeHHEIH CEIAT, [1¢ XPIEATCE
vaoOpeHER
) PEI0M € KOTOeM HAXOIATCA CKOTHEIR BOP, OaHA H TValeT ¢
EBETpeOHOH Mol
) CBanka TBEpALI OTXOROB Y CTPOCHA B 0Bpare
0) HeHCIIpaBHOCTH KT e OB, 00K, CVIOE PEdHOTO (.ot
1) T HAPOHEPTeTHHECKOE CTPONT ETECTEO

7. Ilox3eMHbIe BOJBI CUMTAIOTCSL Hanbosiee yiucThiMU. Ho B Hacrosiee BpeMsi B pe3yiibTaTe X03sHCTBEHHON ACATEILHOCTH YeJIOBEKa MHOTHE
MCTOYHHMKH MTOJ3EMHOM BOABI TAKXKE MOJIBEPrar0TCsl UCTOLCHUIO U 3arPSI3HEHUIO.

OOBsICHHTE, TI0YEMY TOBEPXHOCTHBIE BOJIbI 00JICE MOIBEPIKEHBI 3arPSI3HEHHUIO, YEM MOA3EMHBIC.

8. DBTpOodhrpoBaHKe (IBTPOPHUKALIKS) BOJ — MOBBILICHUE YPOBHS MIEPBUYHOM NMPO-AYKTHBHOCTH BOAOEMOB K3-3a MOBBIIICHHS KOHICHTPALUH B
Hux OuoreHHbix Beuiects (N, P), 4acTo NpUBOAMT K LBETCHUIO BOJ. M3BECTHBI JiM BaM clly4au 3BTpodupoBanus? [IpuBenure npumep, UCIOIb3Ys
CBOU HAOJIIOJICHUS WM JINTEPATYPHBIC CBEICHHUSI.

9. B tabn. 7.2-7.4 npuBeaeHbl pe3yIbTaThl XUMHYECKUX aHAJIM30B BOJBI M3 Pa3HBIX BOJOUCTOYHHMKOB (CKBAKMH, KOJIOALEB, pek). OieHure

IPUTOAHOCTh YKa3aHHBIX NPENoJaBaTeIEM l'Ip06 BOJBI 1JIA ITMUThs HA OCHOBAHUHN CPABHEHUSA 3TUX PE3YJbTATOB U HOPMAaTUBHBIX 3HAYCHUH.

Tabuya 7.2
Peay: amamma
. Tloxasarern sazectsa, - - -
N Tpoéa 1 TIpo6a 2 Tlpo6a 3
emEIN mMepemnz
1 |pH—somo) i 727 7.6 73
2 [Myrsocrs, mrian® : 2 2.84
3 |3amax, banmm 2 1 1
4 |Hsetmocs, rpazyest 265 53 22,0
5 |Kectrocts obmasn, amioms/me 6,93 5.6 212
G |MEmepammamaz (cyxoH  OCTATOR)
ur/me 335.6 2340 740.0
Kanst ~ navprrtt, sr/ms 38+138 4,0+15,0 38+ 139
§ | OmmcazeNOCTs NepMaRTanaTaz,
ur0/ma? 0.86 102 1.06
9 st azor, sr/md 0658 1.879 0.670
10 |Cymsdats, vr/me Mesee | 126 Mesee 1
11 | Keneso, ur/me 108 038 042
1) |Mapramen, mr/me 0.15 005 0.15
13 |Kamsei, ur/me Memee 0,001 | Menee 0,001 Mesee 0,001
14 |Kpesmmdt, ur/me 17.75 9.88 19,25
15 | Kamsm, ur/a 96.19 90,18
16| Marsmi, r/m’® 196,46
17 |n, G Mr/me 450.3 373.2 457.7

Oxronxanne maba 7.2

_ ITokazaTenH KaTecTBa, _ _ _
Ne ) ITpoda 1 IIpoda 2 IIpoba 3
SIHEHIIE H3ME] eHHA

18 | KapOoHaTHL, MT/ mﬁ v 0

19 |IemE, vr/md® < 0,0007 < 0,0 <0,0007

20 1\1[x=.,:(1:=:\1r,1:\13 < 0,0016 2.0 <0,0156

21 | CemHen, MI/ ,:l_\13 00038 0,01 0,0074

22 | AmroMEHEHE, MT/ ,11\13 0,072 Meree 02 0,072

23 | XmopHIsL Mr/ :_\13 24 48 3.8

24 | BTOpHIEL ML ,:L:\I3 0,093 0,075

25 | O0mee MHKpOOHOE HHCIO 0 100 0
Tabruya 7.3

Pe3yabTaThl AHATHIA BOJBI B HCTOTHNKAY BOJOCHA (ke HIS

H:;a;:;:{q;za;:;l:a; IIpo6a 4 IIpoGa 5 TIpoGa 6
MyTHOCTE, MT/ :1313 464 3.7 6.4
1TBeTHOCTE, Tpanyc 10 15
pH, vemex 6.79 54
Marsi, Mr/me 18,24
Kansuii, vr/me 80.16
KecTrocTs, Myom o 5.5 8.2
A30T avORBIHEL T/ 04 1,84
Aszot Hmpﬂmla..\[r.:L\I3 0.12 <0,003
A30T HHIPATOE, MI/ o 246 2,86 <04

<20 <20 30
Cynstharas wr/mu
XnopHAEL MT/ ,:(:\13 <05 <05 25
Kexezo (0bm), M e 0,96 1,04 4.0
Mapragen, MT :1313 0.1 0.15 0,16
Cyxoif 0CTarok, .\[r,‘.'D|3 312,0 310,5 380
KpemueRHE, MDD ;)[3 175 17,2 20
1emT0THOCT, MMOTE ,:(:\13 13 5.7
Tabauya7.4
PesyIbTaTsl aHATN3A BOJBLB HCTOTHHKAX BOT0CHA fRe HUA
TTokazaTelnH KaZecTEa, PezyIbTaThl AHATHZA [IO/3EMHON BOBL

» €THHHITEL H3MePEHHR TipoSa 7 TIpofa 8 TipoSa 9 | Tpoda 10 Tpoda 11

1 |Na+K, mr/m’ 112,88 65,52 552 315 2138

2 |pH 773 7.4 6.6 782 7.16

3 | KecTKOCTE, MMOTE m13 78 9.5 77 5.5 6.6

ORHCTAEMOCTS IIEPMAH-

4 |ramatmas, uro/ms 461 5,60 448 32
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Oxorarue mada. 7.4

TloxasaTeny Kawectsa, Peay:TbTaThI QHATHIA IO BEMEOR BOTEL

€ THHHIIBI H3MepeHHA Tipo6a 7 TIpo6a 8 | Iipoda 9 | Ipoda 10 TIpoda 11
A30T aMMORHFHBIL
5 |urmd 106 270 04 037 0.5

6 |Asor mmrpatos, Mrim’ Her Her Her Her
7 | Asor muTpETOB, MU/MM Her Her Her Caeget
8 | Xnopmas, mrme 45,03 19,50 57 319 5.67

9 [HKeneso, mrime 35 1.06 286 032 2,0
10| Mapragen, wr/me 02 01 015 0.8 0.13
e 660 654,20 386,2 400 410

11| Cyxoii octan

12 |Kpewenii, urimd 5 46,00 1 105 28
13 |Cynsbars, momd 494 Her Her Her
14 |Kansmmit, aerime 126,25 130,26 109,22 1022
15| Marsmms, ser/md 18,23 36,45 27.36 1824
16 |Tunpoxapsomamss, mr/me | 781.68 701,70 | 47595 | 474.92 451,54
10. BoaHble O0BEKTHI — HCTOYHHUKH TaK HAa3bIBACMBIX «IKOJIOIMYECKHX YCIyr» ISl HaceleHHs. DTO MeCTa TPaJMIHOHHBIX BHJIOB

HPHPOJIONI0Ib30BaHUS, OTbIXa. B ropax Aunras minanupyercst crpoutensbctBo 'DC Ha p. KaTyHb, IPOTHB KOTOPOro BBICTYHNAOT MECTHBIE KHUTENHU U
GOJIBILIOE YKCIIO SKOJIOrOB U3 OOIIECTBEHHBIX OpraHu3aiuii. Pasaensere imu Bol ux otHoLIeHHE K [DC? OCHOBBIBAsCH HAa COOCTBEHHBIX HAOIIOICHUAX
u/mii “MHGOPMALUK U3 HAYYHOU JIMTEPATypbl, U3JI0XKUTE CBOIO TOUKY 3PCHHS O BIHSHHUH IUIOTHH HA XKU3Hb, IPHPOLY, IKOHOMHKY, KyJIbTYpy. UbH
MHTEPECHI 3aTPAaruBaceT MpexHee 1 Oyayliee rupocTpouTeabcTBo? Ha OCHOBE OLIEHKH 3KOHOMHYECKUX, SKOJIOTHYECKUX U COLMAIbHBIX MOCIIEACTBUI
IPELICCTBYIOLICH ACSITEIBHOCTH 10 CTPOUTENILCTBY U IKCIUTyaTallMy IUIOTHH B Poccun chopmynupyiite npaBuia 1 MpOLEAYPHI IPUHATHS PEIICHUS
110 CTPOUTEIIBCTBY THAPOTEXHUY CCKUX OG%CKTOB.

]] B CBA3H C UBMEHCHUEM KJIMMara, 4TO IMOATBEPKAACTCA YK€ HECKOJIBKO JIET aHOMAJIbHO BBICOKMMHU JICTHUMH TEMIIEpaTypaMu BO MHOTUX
CTpaHax, BaXXHEUIIMM (PaKTOPOM BBIKHBAHUS CTAHOBUTCS PAllMOHAJILHOE UCIIOJIb30BaHNE MTUTHEBOM BOJbI. MTanbsHekuil yduensiit [Iberpo Jlaypeato,
apxurtekrop u skcrnept FOHECKO no nmpoGiiemam 6opb0bl ¢ HACTYIJICHUEM ITyCTBIHb, OMyOJiKkoBas 10 mpaBuil oOpaiieHust ¢ BOJOH B YCIIOBUAX
r100a1bHOr0 MOTEIVICHHS KJIMMaTa Ha IJIaHeTe.

B OTOM «ACKaJIOre» COACPXKATCA PEKOMEHAALIMHU HE IPUMEHATH MUTHEBYIO BOAY IS HYXK] CCIIBCKOI'O XO3ﬂﬁCTBa; pa3aciAThe Npu 1nnogave BOIbI
B JKWJIHMIIA NMUTBEBYIO U TEXHUYECKYHO BOAY, HEC MCHATH MHOIOJIETHUX IPHUBBIUYCK U NPECKPATUTh PEKIIaMy MHHCpaJ’leOﬁ BOJbI, CHaG)ll/lTb 31aHUs
pe3epByapaMu Juisi cOopa AO0XKICBOM BOJBI, MPUMEHSATh METOABI MOBTOPHOI'O MCIIOJB30BAaHMS BOJBI IOCIE OYMCTKH; 3alPETHTh CTPOMTEIbCTBO
60J'll>LLIl/lX IUIOTUH; OTKa3aTbCsA OT MPUMEHCHUS HCKYCCTBCHHOI'O CHEra, y>X€CTOYMThH IpaBUJIa COXPAaHCHUSA NPHUPOAHBIX JICAHUKOB, 06}'[61"'-[1/1Tb IIyTh
BOJIBI B OacCeiHbI peK; HAYYUThCS HCIOIb30BaTh B YPOAHUCTHKE IPOCTPAHCTBA KPBIII U CA/I0B.

I1. JlaypeaHo cuurTaer, 4TO «eciu Obl METOJAM U NPHUBBIYKAM B HCIIOJIb30BAHUU BOJBI, IPUHATHIM B COBpeMeHHOW MTanuu, mocnenosainu Bce
JKUTEIM 3EeMJIM, TO Hallla IJIAHeTa He CMOTJIa Obl yJJOBJIETBOPUTh 3TH 3aIIPOCHD».

3ananue. Chopmyiupyiire cBou codcTBeHHbie 10 mpaBui obparieHus ¢ BoAoH npuMeHuTebHO K Cubupu. YTo o0IIero u 4rto pasimyHoro y
Hac ¥ B Mtanmuu?

Hopsiiok BbIIOIHEHUSL:

1. TIpopaGoTaTh BCE MyHKTHI 33 JaHUSL.

2 BHCCTI/I BCC MMYHKTHI 3aIaHUA B OTUET 10 MPAKTUYCCKUM 3aHATHAM.

3. OTBETUTD HA BONPOCH CAMOIIPOBEPKH.

4 OdopMHTH U 3aIUTUTH OTYET.

PCKOMCHZ AIIMH T10 BBIMOJIHECHHUIO 34, aHl/Iﬁ U NIOArOTOBKE K MPAKTUYCCKOMY 3aHATUIO

IIpakTHyeckoe 3aHATHE BBIIONHACTCS Ha 0Oaze HHGpOPMAUUK IO BBIOPAHHOH TEMAaTHKE HCCIENOBAaHMsS, COOPAHHOH O0YyYaIOIMMU CS
caMocTosTeNbHO. [TonyueHHble pe3ysbTaThl 00CYKAAITCSA U COTIACOBBIBAIOTCS € BEAYILMM [1PENIOAABATEIEM.

OcHOBHast IMTEpaTypa

1. lupokos, FO.A. Dxonoruyeckast 6€30M1aCHOCTh Ha MPEANIPUATHH [DIIeKTPOHHBIN pecypc] : yuebHoe mocobue / FO.A. [IIupokoB. - DIIeKTPOH.

naH. - Cankr-IlerepOypr : Jlaus, 2018. - 360 c. - Pexxum nocrymna: https://e.lanbook.com/book/107969.
JlonoyiHUTENBHAS IUTEpaTypa

2. Kapnenkos, C.X. Dxonorus: npakTukym: yaedxoe nocodue / C.X. Kapnenkos. - Mocksa : Jlupexr-Menua, 2014. - 442 c.: wi. - bubaunorp. B
KkH. - ISBN 978-5-4458-8872-7; To e [DaextponHsiii pecypc]. - URL:http:/biblioclub.ru/index.php?page=book&id=252941

KOHTDOHbele BOIIPOCHI JJIsI CAaMOIIPOBEPKHU

1. KakoBbl, 110 BallleMy MHEHHIO, TJIaBHbIE IPUYMHBI BOAHO-3KOJIOIMYECKOro Kpu3uca? B kakux cTpaHax yxe cedyac 3amachl IIPECHON BOJIbI
CTaJIM JIIMUTHPYIOIIMM (DAaKTOPOM Pa3BUTHS HE TOJILKO B SKOCHCTEMaX, HO U B COLIMAJILHON chepe 1 IKOHOMHKE?

2. OCHOBHO# 00b€M MPECHON BOABI COCPETOTOUCH:

a) B JIeHHKaX; 0) BO Biare aTMoc(epHOro Bo3ayxa; B) B IPECHBIX 03€pax; I') B IOA3EMHBIX Bogax?

3. Yo 03HAYAET TEPMHUH IBETCHUE BOJBI»:

a) mepuoj, Korja paciBeTaloT KyBIIMHKH, BOJSHBIC JILJINH;

6) 3apactanue Geperos BopoeMa MPUOPEKHBIMU PACTCHHSIMHU, PAa3HBIC CPOKH LIBETCHHS KOTOPBIX 00ECIEUUBAIOT IPOJODKUTEIBHBIN MEPHON
KpacuBoro o(hopmiieHUs: GeperoBoi JIMHUH;

B) MAacCOBOE Pa3BUTHE CHHE3ENIEHBIX BOAOPOCIEH U3-3a H30bITKA a30Ta U (hocdopa, IOCTYMAIOLIEro BOXOEM CO CTOYHBIMH BOAAMH.

4. B rasere ony0ymKoBaHa ctaths «bocdop 6e3 BoAbI», CyTh KOTOPOH B CiieayrouieM. B HEKOTOPBIX pernoHax 4ucras BoJa — yxe rnpobJjema.
Pexn Turp u Edpar 6epyr nayano B Typuuu, a 1o Cupun uX BOIAbI JOXOAAT 3arpsA3HEHHBIMU M OCKYAEBLUIMMHU. Pasropaercs KOH(IMKT: apaObl
CUYHMTAIOT, YTO IIONAJIH B 3aBUCHMOCTb OT TYPELIKOIl BOABI M NPEIaraioT paccMaTpuBath peku Turp u EBppat kak MexIyHapoOAHOE TOCTOSHHE.

3a nocnennee 10-netue B MUpe Ha Y2 YMEHbIIMIIMCh 3alachl YUCTOW MPECHOH BOJbl. OKUIAETCs, YTO CKOPO TEMIEpaTypa BOIbI OBBICUTCS
eme Ha 4 °C, a gyepe3 200 ner nobepexbe npespaturcst B Caxapy. B Typuuu Hanucan 2-MeTpOBBIH XOJICT € BBICOXIIMM MpaMOpPHBIM MOpEM.
V300paskeHHbIC HA HEM JETH HPOCST BOABL, YCThIC INISDKH AHTAIHH.

I/I3J'10)KI/ITC CBOU MBICJIH 110 ITOBOAY l'lO):lHSlTOﬁ aBTOPOM l'IpOGJ'[eMbI. B OTBETC CICAYCT MCIIOJb30BaTh COOTBETCTBYHOIIME ITOHATHSA DKOJIOTUU U,
onupasick Ha (GaKThl OOIIECTBEHHOM JKH3HH, HAYKH U COOCTBEHHBIH JKU3HECHHBIH OIBIT, IPUBECTH HEOOXOMMMBIC apryMeHTH (He MEHee IBYX) B
000CHOBaHHE CBOCH ITO3ULIUH.

5. YTo coxpaHser yCcTOWYMBbBIC Uaa30Hbl TEMIIepaTyp Ha Hauel miaHere? JKu3Hb. DTO 3ejeHble pacTeHuUs, IPEBpaLlaloNIe YIIICKUCIbIi ra3
B OpPraHMYeCKHe BELIECTBA, a TAKXKE TPHJUIMOHBI U TPHUIMOHBI MEJbYaHIINX MOPCKUX OPraHu3MOB ((opaMuHH(bEpbl, KOKKOIUTHI, H3BECTKOBBIC
Bojopocin). Onu 3axBaTbiBaloT yriaepon u3 CO2, pacTBOPEHHOr'0 B BOJE, M HCIOJB3YIOT €ro, Hapsay C JAPYTMMH BEIIECTBAMH, JUIS IOCTPOCHUS
CBOUX pakoBHH. [Torn6as, 3T MOpcKkue OpraHu3Mbl MOMAJAI0T Ha JHO, Ilie cripeccoBbiBatoTcs B n3BecTHsAK CaCO3. B ocagouHbix mopoaax Ha 3emie
B CBSI3aHHOM BHJIE yaepxuBaercst mpumepHo B 20 000 pa3 Gouiblie yriiepoja, YeM COACPIKUTCS B aTMochepe.

Kax cBsi3aHbI TOBBIILICHHE CPEIHEH TeMIepaTyphl 3eMIIH, KPYrOBOPOT yriiepoja i IPOLECChl, IPOTeKaloIue B ruapochepe?

6. KaKl/le U3 NNPUBECACHHBIX HUXEC yTBep)KLleHl/lﬁ SABJISIFOTCA, 110 BAallICMY MHCHHUIO, JIOXKHBIMH, 4 KAKUEC — UCTUHHBIMH:

a) IIpU CTUPKE OeJibst ITOJIOCKATh JIydllle B IPOTOYHOH BOJE;

6) MCIOIB30BaHKE MOCYIOMOCYHBIX MAILKMH — XOTh U 0oJiee JOporoi, Ho 3 (heKTHBHBIH CII0COO IKOHOMHH BOJBI U JJIEKTPOSHEPTHU IIPU MBITHE
6OJBIIOr0 KOJINYECTBA TOCYIBI;

B) TIPU UCIOJIb30BAHMUHU PHIYAarOBBIX CMECHTENCH MEHbIIE BOABI YXOIAUT «BILYCTYIO» IIPH IT0A00PE ONTUMAJBHON TEeMIIEpaTyphl BOIBI;

r) n36exaTh OOJNBIIKMX IIOTEPh BOABI MOXKHO, €CIIM IPHHIMATh BaHHY, a HE TYII.

7. CyuectByeT mpobjieMa 3aiuThl rHApochepsl OT BOABI, CIMBACMOM CHCTEMaMM OXJIaXICHHs KopalOJiel. YTeuka Jake OJHOro JIHMTpa
He(TenpoayKTOB B BOAHBINA OacceilH HakasbiBaeTcs OOJbIIMM IITpadoM. B To jxe BpeMs eXeCyTOYHO Ha KaXAOM CyAHE HaKaIUIMBAeTCs IO TpeX
TOHH BOJbI, OT KOTOPO# Haxo n3baBisiThes. KoHueHTparus HedTu B Boze, KOTOPYIO COPACHIBAIOT B OTKPHITHIl OKeaH, He JOJDKHA mpeBbimaTs 100
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mr/i. Ecin ske Mope 3akpbitoe, K npumepy, bantuiickoe win CpeanseMHOe, TO MpeeibHOe KOJMYeCcTBO He Goubiie 15 mr/i, a B GUHCKOM 3auBe
copoc HeTenpoayKTOB BooOLIe 3anperieH. Kak npenoTBpaTith nonafanue ciaefoB HedT B Mope (KaK UX YAAIUTh 3 CIIMBHOM BOJBI)?

8. OnHa U3 pa3BUBAIOLIMXCS CTPAH BBO3MJIA U3 MHAYCTPHAIbHBIX JEPHKAB HA CBOK TEPPUTOPHIO [UIS 3aXOPOHEHUS PaJMOAKTUBHBIE OTXO/bI,
KOTOpble cOpachiBain B KOHTEiHepax B okeaH. HeszaBuCHMBIE JKCIEPTHl YCTAaHOBMIIM, YTO TAKOW CHOCOO 3aXOPOHEHMsS BCKOPE NPUBEIET K
PaZiMOaKTUBHOMY 3arps3HEHHUIO CYIECTBEHHOM uYacTh MupoBOro okeaHa. B pamkax Kakux M3 IJIOOQJIBHBIX MPOOJEM COBPEMEHHOCTH MOXXHO
paccMaTpHuBaTh 9TH COOBITHA? APryMEHTHPYHTE CBOM OTBET.

IIpakTnyeckoe 3ansiTe Ne§
JKojiornyeckas pojb nouB. [louBa — riIaBHBIN pecypc arpoIKocucTeM
Lenb paboThI:
yriay0ieHne 3HaHHi O TT0YBE KaK IUIOOPOJHOM CJIoe 3eMIIH, €€ IKOJIOrHYECKOM POIIH, BHIIBICHUE PE3yIbTaTOB aHTPOIONCHHOrO BO3ACH CTBUS
Ha IIOYBBbI.

3anaHue:

1. Onpenenute TOHATHUS TII0CCAPHSL, HCIIOIB3Ys JOCTYIHbIE HH(OPMALUOHHBIE PECYPCHI.

(I'moccapuit: mouBa, GHOreOXMMHYECKUE LUKIbI, TyMYC, TyMH(HKALKS, HOYBCHHbINH TOPHU30HT, 3EMEJIbHBIC PECYPChI, IPO3Hsl IIOUYBHI (BETPOBas,
BOJIHAsI, MEXaHUYECKasl, CTPOUTEIIbHAS), IUIOAOPOIHE, arPOIKOCUCTEMA, 3EMIICCINE, OIYCTHIHUBAHNE, ICrPafallys OYBbI, YI00pEeHHe, TeCTHIH,
MHKPOOPIaHU3MbI, CEIbCKOXO0351H CTBEHHOE 3arPsi3HEHUE, 3€JIeHbIe PEBOIIIOLIUH (TIepBasi, BTOpas).

2. Ilouemy B.U. BepHaickuii Ha3Ban mo4yBy OMOKOCHBIM BeriectBOM? MOXHO JIM CKa3aTh, YTO IIOYBA SIBISICTCS TAKKE W OHOrCHHBIM
BerectBoM? OTBeT 06OCHYHITE.

3. OxapakTepu3yiiTe pojb B MpoLecce MOYBOOOPA3OBaHUS CACAYIOIMX (akTopoB: 1) KiuMar (TeMiepaTtypa, BeTep, KOIMYECTBO BIArH); 2)
peabed , 3) oOwie OpraHUYECKHX OCTATKOB, 4) pasHOOOpa3’He W KOJIMYECTBO JKHUBBIX OPraHU3MOB, OOMTAOMIMX B Mo4yBe (34ado0HOHTOB); 5)
CBOICTBa MaTEPUHCKOM MOPOJIbL; 6) BpeMs; B) arpOTEXHUUECKHUE MEPONPUATHUS (BCHIALIKA, BHECEHHE IIECTULIUIOB U T. J1.).

OO6cyauTe B Ipylme BONPOC O TOM, KaK OPraHM3MbI BIMSIOT Ha COCTaB U IUIofopoAue rmous. OIMIIMTE CHTYALMIO, NPH KOTOPOi cpenu
(hakTOpoB MOYBOOOPa30BaHMs OyIYT HCKIIOUCHBI OpraHu3Mbl. Kak 3T0 MOBIUSET HA IIOAOPOIHE [10YB?

4. Paccmorpure puc. 8.1 - 8.2 u orBerbTe, Kak nepochepa (mouBeHHas 000J109Ka) CBs3aHA C ruApocdepoii, atMocdepoii, auTocdepoi,
6rochepoii.

5. B npupoe npoucxoauT 3aKOHOMEPHBIH KPYroBOpPOT XMMHUYECKUX 31eMeHTOB: [TouBa — pacTeHuss (KMBOTHBIE — MHKPO- OpPraHM3Mbl) —
0YBa. DTOT KPYroBOPOT HA3bIBAIOT MAJbIM HJIM OMOJIOTHYECKUM.

a) Onuuure ero 6oJiee JeTanbHO, HCIOIb3Ysl CBOU 3HAHUS O MIPOAYLIEHTAaX, KOHCYMEHTAX, PeAyLEHTaX.

6) [ToueMy MoYBY HAa3BIBAIOT PEAYLICHTHBIM 3BEHOM OHOC(HEphI?

6. BecHOIl 1 OCEHbIO YacTO MyCKAarOT MaJbl, MOPKUrast Cyxyl0 TpaBy. MHOTME CUMTAIOT, YTO 3TO YCKOPHT POCT MOJIOABIX 110OEroB, ya00puT
l'lO‘-lBy 30H0ﬁ, YHUYTOXHUT BPEAHBIX HACCKOMBIX. KaK B )leﬁCTBMTeJ'leOCTl/l IIOBJIMACT OrOHb Ha l'lO}lCTl/lJ'le, FyMyC, BJIaro3aacpxanue, COCTOIHUEC
Ha3eMHBIX 4acTel pacTeHUH, OJIE3HBIX HACEKOMbIX? OLIEHUTE BPEL U MOJIb3Y OT «KMUHH-TI0XKAPA».

Tymycorkrit
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Puc. 8.2. Opranu3msl, )KM3Hb KOTOPBIX MOJTHOCTBIO 3aBUCUT OT daadudeckux pakropos (o E.A. KpukcyHoy, B.B. [Taceunuky)

7. CpaBHUTE NMOHATHA (4TO B HUX OOLIEro, 4eM pasinudarorcs 1 kak cootHocsatces): INTOCDEPA, 3EMJIA, [IOUYBA.

8. B ropojckux napkax, Ha yJIMLAX OCEHbIO HAKAILUIMBAETCS OIPOMHOE KOJIMYECTBO JIUCThEB. IIpH MX CKUraHMM 3arps3HAETCS BO3AYX, BBIBO3
AaBTOMOOMJISIMH Ha 3aropofiHble CBAaJKH TpeOyeT OOJBIIMX MaTepHANbHBIX 3aTpaT. MOXHO JM HHA4Ye PEIHUTh MPOOJIeMy YIMYHOro cmera?
I[Ipennoxure HECKOIBLKO CIIOCOOO0B, BKIIIOYAsk TAKOH, KOT/ia JIMCTOBOW O MPeBpaIiaeTcs B TyMyc.

9. IlpoaHanu3upyiTe COBOKYHHOCTH (DaKTOPOB, KOTOpbIe I'yOMTEIbHBI Ul MOYBBI M € IUIOZOPOMNS: dPO3Hs, BBIIAC CKOTA, BHIPYOKa Jjeca,

HenpaBHIbHOe oOpaleHne (IpUMEeHEeHne yI00PeHUH U IECTULIMIOB, MEIHOPALIUS).

| Buger sposun mose ‘

> T

‘ Berposas sposs (gedamem) ‘ ‘ Boasas 3posEa ‘
IMTsureEEe Mosce- BoposguaTtas Oepas- Ceaegnie
Gypn MHEEHAA (cTpy#gaTax) Hag TOTOEH

Puc. 8.3. OcHOBHBIE BU bl 3PO3UH TIOUB
10. Kakue u3 nous (ta6:1. 8.1) Hanbosnee pacrnpo-crpanens! B 3anaanoi Cubupu?
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Tofauya 8.1
(OCHOBHEIE THNBI NOYE

Twmes moss Kpatraaxapaxtepucmmsa

HepHosEMEL Cansle I010poaHEIE MOYEEL, CHOPMHpOEa HHEIE O CTENHOH PacTHTIE-
HOCTEED

ToasoaHcTREe TlouER! TaeFHBIX (XEOHHEIX, XEOHHO-THCTEEHHBIX ) T2C0B

Cepsle TecHsle TT09EE! NI OKOTMCTESHHELK JeCOE C TPAEAHHCTEIM IOKP 0BOM

Kamrranossie Tlo9ER MOayIyCIEHE

Coaonmm Tlo4ER!, Ha CHINIEHHEIE COJLAME Ha TPHA, HEOLT3 MaTHEL

Kpacmosenmsr Towes: cyOTp OMMEECKIX TEPPHTOPHE

JlareprrrHEe [lowEE! TPOMHTECEIK TEPPHTOPIE

JIyrosste Iouss 5 mofAMax pex

Tyuapossie Tlouss! TyHAP 050H 30HEL, CHOPMIPOEAHHEIE B ¥ CIOEHAN Mep ey ETARHEHIA
H HUSHIE TeMIepaTyp

Topoaceme (ypoaHosensl) Tlousst, cthoprep oEaHEEE TOT BIHAHNEM SCTECTECHHEIX H AHTPOMOTeH-
HEIX VCTOEHEA

11. ITo b.I'. Po3aHOBY, OIyCTBIHMBaHHE — 3TO INPOLIECC HEOOPATUMOr0 M3MEHEHUs IOYBBl U PACTUTEIBHOCTH M CHMXKEHHMs OMOJIOrHYecKoi
HPOJYKTUBHOCTH, KOTOPBI B DKCTPEMAJIBHBIX CIyd4asX MOXKET NMPHBECTH K MOJHOMY pa3pyLICHHIO OHOChEpHOro MOTEHLHANa U IPEBPAILCHHUIO
TEPPUTOPHHU B MyCTHIHIO. OGOCHY#iTE, IOUYEMy OMYyCTHIHMBAHUE SBISIETCS OJHOU U3 IT00ATBHBIX dKOJIOTHYECKUX MpoGiieM. [list 3TOro paccMOTpuTe
€ro Kak COBOKYIHOCTb HCTOPUYECKOT 0, COL[MAIbHOT0, 3KOHOMHYECKOI0 ¥ IPUPOHOIO IIPOLIECCOB.

12. TIpoxoMMeHTHpY#iTE BbIpaskeHue 3kojiora JIu Tandora «Mbl He yHAC/IE10BaIM 3€MIII0 Y CBOMX poauTeseld. Mbl B3sUIM €€ B3aiiMbl y CBOMX
JieTei».

Iopsnox BbINOJIHEHHUS:

1. TIpopaGoTaTh BCE MyHKTHI 33 JaHUSL.

2 BHCCTI/I BCC MMYHKTHI 3aIaHUA B OTUET 10 MPAKTUYCCKUM 3aHATHAM.

3. OTBETUTH HA BOIPOCHI CAMOIIPOBEPKH.

4 OopMHTH U 3AIUTUTH OTYET.

PCKOMCHZ AIIMH T10 BBIMTOJHCHHUIO 34, aHMﬁ U NIOArOTOBKEC K MPAKTUYCCKOMY 3aHATUIO

IIpakTHyeckoe 3aHATHE BBIIONHACTCS Ha Oaze HHGpOpMAUUM IO BBIOPAHHOH TEMaTHKE HCCIEJOBAaHMs, COOPAaHHOH 00 ydaroLMHCS
caMocTosTeNbHO. [loydeHHbIe pe3ysIbTaThl 00CYKIAI0TCS U COIIACOBBIBAIOTCS C BEAYILIUM IIPEHOJaBATEICM.

OcHOBHast IMTEepaTypa

1. upokos, FO.A. Dxosornueckast 6€30MacHOCTb Ha MPeAIpUATHN [DIIeKTpoHHBIN pecypc] : yueOHoe nmocodue / FO.A. IlIupokos. - DiaekTpoH.

naH. - Cankr-IlerepOypr : Jlaus, 2018. - 360 c. - Pexxum nocrymna: https://e.lanbook.com/book/107969.
JlonoyiHUTENBHAS TUTEpaTypa

2. Kapnenkos, C.X. Dxonorus: npakTukym: yaedxoe nocodue / C.X. Kapnenkos. - Mocksa : Jlupexr-Menua, 2014. - 442 c.: wi. - bubaunorp. B
KH. - ISBN 978-5-4458-8872-7; To ke [DnekTpoHHsiii pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=252941

KOHTDOHbele BOIIPOCHI JUJIsI CAaMOIIPOBEPKHU

1. VI3 mpemioxeHHOro CIIMCKa BBIIUIIMTE TE YKOJOTHYECKHE (HaKTOPBI, KOTOPbIE OTHOCATCS K 34a(HYECKHM: BIQKHOCTh, OCBELICHHOCTS,
TeMIieparypa, JaBjieHHe, CTPYKTypa, ak TUBHas peakius cpeasl (pH), 3aconeHHOCTb.

2. Yo Takoe Aerpajaius ouB U KaKOBbI €€ IIPUYHHBI?

3. Pa3py1uenue U CHOC BEpXHHX, HaHOOJIee IIIOAOPOIHBIX TOPU3OHTOB U ITOJCTUIAIOIIIX [IOPOJ BETPOM HIIM IIOTOKAMH BOJBI, Ha3bIBACTCA. . .

4. Ilpourure TekcT «3arpsasHeHune nous». Kakue oTXoxbl mnpeicraBisfioT Haubosplryro omacHocTs Juis nouy? Ilouemy? [aiite
MOTHUBHPOBAHHBII OTBET.

5. Kakue meponpustus, ciayxamme st 00pbObl ¢ 9pO3Ueii OYB, OTHOCATCS K:

1)arporexHudeckum; 2) 3eMIICyCTPOUTEIBHBIM; 3) JIECOMEIMOPATUBHBIM; 4) THAPOTEXHHUECKHM: a) OpraHu3alysi CeBOOOOPOTOB U CHUCTEMBI
obpabGotku 1mouB; 6) Goppba ¢ 3acosneHueMm, 3a00NauMBaHUEM; B) PEKYJIbTHBALMS HAPYLICHHOTO IMOYBCHHOIO IOKPOBA; I') MPEAOTBPALICHHE
HEO0OOCHOBAHHOTO H3BSATHS 3eMelIb U3 CEJIbCKOXO035HCTBEHHOr0 000pOTa; 1) YePEeaOBaHHUE MPSIMOIMHEHHBIX KOHTYPOB IIOJICH C JISCHBIMU I10JI0CAMH;
€) COOpY)XEHHE Teppac, BOAOTOKOB, JIOTKOB; ) OOJIECEHHE OBparoB; 3) OCCIUIYy)KHbIE CHCTEMbl 00pa0OTKH MOYB (NPUMEHEHHE KYJIBTHBATOPOB,
IUIOCKOPE30B U T.I1.); M) YCTPOMCTBO BAJIOB, KAHAJIOB, KAHAB.

6. 3UMOIi B TOIOJIEN JOPOTU MOCHIIAIOT CMECHIO COMH C IEeCKOM. YacTh coiu mo3qHee BOUTHIBaeTCs B acdaibT, momajgaer Ha ra3oHsl. CHer ¢
JIOpOr yOMparoT M BBIBO3ST Ha CIICLUAJIbHBIC IMOJUIOHBbI (CHErooTBaibl). YacTh coimu OKa3bIBaeTcsi 3a ropoaoM. [Ipensioxure ajibTepHATHBHbIC,
OKOJIOTHYECKU YHUCTBIC, BAPUAHTBI ITPOTUBOI OJIOJIEAHBIX MCpOHpMﬂTMﬁ.

7. YTuiM3auus OTXOI0B — BajKHEHIUas sKojioruyeckas npobsema. IIpu ee perieHHH U ChIpb€ MOXKHO C3KOHOMHUTH, M IUIOLIAAU CBAJIOK,
3aHUMAarIUX 60J'Il>LLIl/le TEPPUTOPHUHU U ABJIAIOIINXCSI UCTOYHUKOM 3arps3-HCHUs, YMCHBIINUTD. Hpe;womm‘e CBOM BApHUAHTBI YTUIIM3ALIUU

a) Oymaru u KapToHa;

6) rIacTMacCcoOBBIX M3eHil (MIACTHKOBBIX OYTHUIOK, HETOAHBIX aBTOPYUYEK, OJHOPA30BOIl OCYIbI T.I1.);

B) HCIIOPYCHHBIX MPOAYKTOB NHUTaHUs (THWIBIX OBOIIEH M (PYKTOB, mMony(haOpUKaToB € MCTEKIIMM CPOKOM TOJHOCTH M T. IL).
IIpuBeTCTBYIOTCS HECTAaHIAPTHBIE PELLICHHS.

8. OCHOBOITOJIOKHUK Hay4qHOro rnousoBeneHust B.B. Jlokyuaes B 1892 r. B kuure «Hamm crenu npexzie u tenepb» nucan: «OrpoMHas 4acTb
(BO MHOTHX MeCTax BCs) CTEIH JIMIINAIACh CBOCIO €CTECTBEHHOI'O IMOKPOBA — CTEIHOM, IEBCTBEHHOM, OOBIKHOBEHHO O4EHb I'yCTOW PacTUTEIbHOCTH U
JIepHa, 3a/lePKUBABIIMX MACCy CHEra M BOJbI, M NPHUKPHIBABIIMX [10YBY OT MOPO3OB U BETPOB, a IALIHU, YHUYTO)XXUB CBOHCTBEHHYIO UEPHO3EMY
HauOosee OIAronpHUATHYIO Ul yAEPKUBaHUS MOYBEHHOW BJArW, 3€PHUCTYIO CTPYKTYPY, CHENAJM €ro JErKUM JOCTOSHHEM BETpPa U CMbIBAOLIEH
JACATCIIbHOCTH BCEBO3MOXKXHBIX BOJ. 9Tl/l OGCTOﬂTCHbCTBa ITOBJICKJIM YCUJICHHOC UCIIAPEHUE CTCIHBIX BOA, YMCHBIICHUEC KOJIMYECTBA HOdeHHOﬁ BJIaru
Y MOHWXXEHHE YPOBHS I'PYHTOBBIX BOJI, COKpAlllEHHE JICTHErO 3araca BO/bl KaK B PeKaX, TaK U Ha CTEIHBIX BOJOpa3zeiax, SHEPruuHbli, Bce Gosee
yCHJ’lHBalOLLLMﬁCﬂ CMBIB YEPHO3EMOB M 3arpOMOXKIACHUE PEUYHBIX PYCEIl, O3€P U 3allaIUH HaAHOCaAMH, YCUJICHUEC BPECAHOTO LleﬁCTBPlﬂ BETPOB B CBA3U C
obuieil nerpaianyell MOYBEHHO-PACTUTEIPHOIO MOKpOBa crend. OOWMM M HEH30eKHBIM PEe3yJbTATOM 3TOTO SBHIMCH CYPOBBIC 3UMbI B 3HOWHBIC
cyxue BeTpa Ha tore Poccum». B kakoi cTereHH OnMCaHHbIC HAPYIUCHHs CTEHHBIX JAHAIA(TOB HPUMEHHUMBI K cuTyaunu B Poccun B Havane XXI
Beka? Ha ocHOBe suTepaTyphl, MPELIOKEHHOH MpernojaBaTeneM, JaiTe OLleHKY COBPEMEHHOMY COCTOSHUIO 1104B B AnrtaiickoM, KpacHosipckoM kpae,
Hoocubupckoii, Tomckoit, KemepoBckoit 06sacTsax (1o BeIOOpY).

9. Ilpu xaxom nokasareine pH mousa craHoBUTCs MpakTHYecKH OecronHoi? Bapuante! oteeros: a) pH = 3; 6) pH = 5,6; B) pH = 7; 1) pH =

8,5.

9.2. MeToanueckne yKa3aHus M0 BBINOJHEHHIO KYPCOBOIr0 NMPoeKTa (KypcoBoii padoThl),
KOHTPOJILHOM padotbl, PI'P, pedepara

Y4eOHBIM IJIAaHOM HE TIPEAYCMOTPEHO.
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM, UCIOJIb3YEMBIX ITPA
OCYUWECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA 1O JUCHUIIJINHE

NudopmanronHo-kommyHukatuBHble TexHosnoruu (MKT) ucnons3yrores mst:
- MIOJTy4eHUs HH(OPMALMU TP MOATOTOBKE K 3aHATHSIM;

- CO3JIaHUS MPE3EHTALMOHHOTO CONPOBOXKIACHUSI 3aHITHIA;

- paboTHI B 31EKTPOHHON MH(DOPMALIMOHHOMN Cpefe.

CrannmapTHOE JIMIIEH3UOHHOE MPOTrpaMMHOE 00ecIieYeHuE:

1. Microsoft Imagine Premium: Microsoft Windows Professional 7.
2. Microsoft Office 2007 Russian Academic OPEN No Level.

3. AuTuBHpYCcHOe nporpammHoe obecneuenue Kaspersky Security.
4. CnpaBouHo-nipaBoBas cuctema «Koncynbrant [lmocy.

5. Adobe Reader.

11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM
JJISA OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O NPOLECCA ITO JMCIUIIVIMHE

Buo Haumenosanue Ilepeuens ocnoenozo o6opyoosanus Ne JIx; JIP,
3auAmuA ayoumopuu P Py 113
TIk Jlexnmonnas / cemuHapckas VieGHas MeGOE i
ayJUTOpUS
m3 Jlexnmonnas / cemuHapckas VieGHas MeGeiE i
ayJUTOpUS
VYuebnast mebenn; 10-11K i5-
CP YnratsHsii sa1 Nel 2500/H67/4Gb (moruTopTFT19 i
Samsung); mpuntep HP LaserJet
P2055D
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IIpuinoxenne 1

®OH/J OHEHOYHBIX CPEACTB AJI5s1 MPOBEJAEHUS
NPOMEXKYTOYHOU ATTECTALIUU OBYUYAIOIIUXCHA IO JUCIUIITIUHE

1. Onucanue GpoHIAA OLEHOYHBIX CPEACTB (IMACHOPT)

Ne 3
JIeMEHT
KOMIIeTeH Pazgen Tema ®OC
KOMIEeTeHIIN U
i
CIOCOOHOCTH 1. Beenenue B 1.1. ITpeamer u 3a1a4n HKOIOTUH. Bonpocsr k
pa3pabaThIBaTh SKOJIOTHIO 1.2. Yuenue Bepnajckoro o 6uocdepe. 3aueTy
IUTaHBl, IPOrpaMMBbI | 2. DKocucTeMa 1.3. Knaccudukarms 3KOJIOTMYECKUX 1.1-4.4
1 METOJIUKH, Apyrue | 3. DKOoIoruuecKuit (axTOpOB.
TECTOBBIE MEHEPKMEHT 2.1. CocTaB 3KOCHUCTEMBI.
JIOKYMEHTHI, 4. TIpaBOBbIE aCIEKTHI 2.2. buotnyeckas CTpyKTypa SKOCUCTEMBI.
BXOJISIIIIME B COCTaB | DKOJIOTHH 2.3. [MpuHnun (yHKIIMOHUPOBAHUS SKOCHUCTEM.
KOHCTPYKTOPCKO, 3.1. Baenpenue cuCTEMBI yIIpaBIEHUS
TEXHOJIOTUYECKON U OKpYXaIolIel cpenou.
K-20 IKCIUTyaTal[MOHHOMN 3.2. Knnaccugukanusi MOHUTOPUHTA.
JIOKYM EHTAIHH, 4.1. Xapakrepuctuka aTMoc(epbl H BHUIBI
OCYLIECTBIIATh 3arpsi3HEHUH.
KOHTpPOJIb 32 4.2. IIpaBOBOI peXUM NPUPOIONOIB30BAHUS U
co0ioIeHreEM OXpPaHbI OKpYKaIOIIen Cpeabl.
TEXHOJIOTHYECKOM 4.3. Buapl OTBETCTBEHHOCTH 32 KOJIOIMUYECKHE
JIUCITUTLIHHBI, MIPpaBOHAP YIIEHUSL.
9KOJIOTHYECKON 4.4. OCHOBBI PaLUOHAIBHOT O
0€30I1acHOCTH MIPUPOAOIOIH30BAHUS.
MAaIIMHOCTPOUTEIBH
BIX TIPOM3BOJICTB
2. Bonpocsl K 3auery
No KoMmnerennun Ne n
- BOITPOCHI K 3AYETY HaMMeHOBaHUe
n/n | Kox Omnpenesnenue
pasaejia
CIOCOBHOCTS 1.1 Dkomnorust — €€ orpeneseHne U CTPYKTypa. 1. Beenenue B
1.2. daxTopsl cpeapl OOUTAHUS — CXeMa. 3KOJIOTHIO
pa3pabaThIBaTh
1.3. AGuoruueckue (GaxkTophl Cpeabl oOuTaHus, UX | 2. DKocHcTeMa
TUIHBI, TPOTPaMMBI .
XapaKTEPUCTHKA. 3. Dkonoruveckuit
U METO/IUKH, Npyrue
LECTOBBIC 2.1. Tlpupomuble pecypchl 3eMiIH, ONpeAelieHHEe M | MEHEIKMEHT
TOKYMEHTEI obmas  xapakrepuctika  (ki1accudukamms 1o | 4. [IpaBoBbie
M ’ MPUHIUITY HCUEPIIAEMOCTH). aCIIEKTHI SKOJIOT U
BXOJISIINE B COCTAB
N 2.2. Knaccudukars mpupoIHBIX PECYPCOB.
KOHCTPYKTOPCKOH,
. 2.3. CuMOHO03 - OmpeieieHUe, BUIBL.
TEXHOJIOTUYECKOHN U
. 2.4. AHTHOHNO3 - OIpE/ICTICHUE, BUIIBI.
IKCIUTyaTal[MOHHOMN
1. IK-20 HOKYMEHTALIHH 3.1. [lepeuncnute puznyeckue GpakTopbl 3arps3HEHNS
M ’ OKpY’Karollen cpeapl.
OCYILIECTBIIATh
3.2. Vkaxxute Mpu4ruHbI OMOJIOrHYECKOT0 3arpsi3HEHUsI
KOHTpPOJIb 3a
6uochepsl 1 MEpPBI €T0 KOHTPOJIS.
co0iToIeHreEM
. 4.1. Knnaccugukanust 5K0JI0ru4ecKoro MOHUTOPUHTa
TEXHOJIOTUIECKON . .
4.2. UYto Takoe KOMIUIEKCHBIH 3KOJOTHYECKUI
JICITUTLIHHBI,
. MOHHUTOPHHT U YTO OH IIPEAyCMaTpUBAET?
9KOJIOTHUECKON
43. UYro cayxuT B  KadyecTBE  KpUTepus
0€30I1acHOCTH o
KOJIMYECTBEHHOW  OIIGHKM  YpPOBHS  3arpsi3HEHUS
MAaIINHOCTPOUTENBH

BbIX ITPOMU3BOJICTB

OKpYXarolleu cpenbl?
4.4. Jlaiite onpezencHre 0€30TXOTHON TEXHOJIOTHH.
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3. Onucanne nokasareJsjiedl 1 KpuTepueB OLlEHNBAHUS KOMIIeTeHIIHii

B Iloka3aTtenu Ounenka Kpurtepun
3HaTh:
IIK-20
- OCHOBHBIE NOJIOKEHHS TEXHUUECKOU
- TaHBI UCYEPTIBIBAIOLINE U 0OOCHOBaHHbBIE OTBETHI HA BCE
JUCLUIUIMHBI DKOJIOT HUEeCKast
MIOCTaBJICHHBIE BOIIPOCHI;
0€30MaCHOCTh MAalIMHOCTPOUTEILHBIX
- OTBETHI U3JIOKEHBI PaMOTHO, YBEPEHHO, JTOTUYHO,
IIPOU3BOJICTB; )
VMeTh: 3a4YTEHO MOCJIEI0BATEINBHO;
TIK-20 ’ - ONMpasich Ha YCBOEHHBIE 3HAHUS, YETKO YBSI3bIBAET HAyUHbIE
MIOJIOXKEHHUS C IPAKTHYECKON AEATENbHOCTBIO;
- pa3pabaTbIBaTh IUIAHBI, TPOTPAMMBI
- CBOOO/IHO BJIaJI€€T OCHOBHBIMH MOHSITUSMH JUCIATUTNHEIL.
1 METOJIUKH, IpYyTHe TeCTOBbIE
JIOKYMEHTBI, BXOJSIIIE B COCTaB
KOHCTPYKTOPCKOM, TEXHOIOIHYECKOM
1 3KCIUTyaTallMOHHOM TOKYMEHTAIUH,
9KOJIOTMYECKOH 0e30MacHOCTH
MalIMHOCTPOUTEIBHBIX POU3BOCTB; - IOIYCKaeT CyLIECTBEHHbIE OIMOKN 1 HETOYHOCTH IIPU OTBETE
Buaners: Ha IOCTaBJICHHbIE BONPOCHI;
IIK-20 He 3auTeno | - MCHbITHIBACT TPYAHOCTH B PAKTHYECKOM HPUMEHEHHH
- HaBBIKAMH OCYILIECTBJICHUS KOHTPOJS MOJYyYEHHBIX 3HAHUH;
3a COOJIIOICHUEM TE€XHOJIOINUECKOH - HE MOXET apryMEHTHPOBATh HAay4YHbIE MTOJIOKEHHUS;
JUCLUIUIMHBI, YKOIOIHYECKOM - HE BJIaJICET CUCTEMOI OCHOBHBIX NMOHATUH TUCHUIUIMHBL.
0€30MaCHOCTH MAIIMHOCTPOUTEIBHBIX
MIPOU3BOJICTB.

4. MeToauueckue MaTepuaJibl, ONpEaACIAIIUMEC IMPOoUCAYPblI OLCHHUBAHUSA 3Haﬂﬂﬁ,

yMeHHﬁ, HABBbIKOB H ONIbITA J1€ATC/IBHOCTH

JucuuminHa DKojioruyeckas 0€30MacHOCTh B MAIIMHOCTPOEHUM HAaIpaBieHAa Ha H3y4eHUE
OMACHBIX W BPEIHBIX MPOM3BOJCTBEHHBIX (DAKTOPOB BO3HHUKAMOIIUX HAa 3apyOCKHBIX U
OTEYECTBEHHBIX MAIIUHOCTPOUTEIBHBIX TMPEANPUATUAK, BIMSHUS PA3NIUYHBIX (PAKTOPOB Ha
atmocdepy, ruapocdepy u auTocdepy, a TaK K€ 03HaKOMJICHHE C METOJaMu OOPHOBI OMMACHBIMU U
BPEIHBIMU TIPOU3BOJICTBEHHBIMH (DaKTOpaMHL.

N3ydeHne qucHUIUIMHBI DKOJIOrHYecKas 6e30MacHOCTh B MAIIMHOCTPOECHUHU IIPElyCMaTPUBAET:

- TICKIIHH;

- MPAKTUYCCKHUE 3aHATHUS;

- CaMOCTOSITENIbHYIO padoTy;

- 3ayer.

B xone ocBoenust pasnena 1 Benenue B 3kog0ruio oOydaronyecs A0HKHbI H3yYUTh OCHOBHbIE
po0IeMbl ¥ 331a4¥ AUCLUUILUIMHBI SKOJIOTHS, ONPEIeIUTh OCHOBHbIE acleKThl yueHus: BepHaackoro
o Ouocdepe M O03HAKOMUTCS C COBPEMEHHOW Kiaccu(UKanueil OCHOBHBIX SKOJOTHYECKUX
(hakTopoB.

B xone ocBoenus pasnena 2 DxocucteMa 00ydaromuecs T0JDKHBI O3HAKOMHUTBCS C COCTaBOM
9KOCUCTEMBI U3yYUTh BCE CTPYKTYPHBIE AJIEMEHThI SKOCUCTEMBI U3YUUTh OMOTHUUYECKYIO CTPYKTYPY
COCTaBJIAIOLIUX SKOCUCTEMBI, U3YYUTh OCHOBHBIE IPUHIIMIIBI (YHKIIMOHUPOBAHUS SKOCUCTEMBI.

B xoxe ocBoeHuss pazgena 3 OKOJOTMYECKUIT MEHEIKMEHT - OOydaromuecs JOJDKHBI
03HAaKOMUTCSI C TEPMHUHOJIOTHEH yIpaBieHHE OKpYXKalolleW Cpeloil M3ydyuThb OCHOBHBIEC II€JIU U
3a1auu 9ToOBI yiiepO, HAaHOCUMBIN TPEANPUATAEM OKpPYKAIOIIEH cpeje, ObLT HE CIIMIIKOM BEIHK.
O3HaKOMHUTCS C COBPEMEHHBIMH MEXJIYHAPOJHBIMU CTaHAAPTAMU B OO0JACTH SKOJOTHYECKOU
0€30MacCHOCTH.

B xone ocBoenust paznena 4 IlpaBoBble acneKkThl HKOJIOTHH, 00ydaroluecs: A0HKHbI U3Y4UTh,
OCHOBHBIE XapaKTEepUCTUKH aTMmocdeprl, Tuapocdepe, JIuToCPepbl BUIBI HUX 3arpsA3HEHHUS,
03HAaKOMUTCS C MPAaBOBBIMHU PEKMMaMH KOJOTMYECKON O€30MacHOCTH, BUAbI OTBETCTBEHHOCTHU 32
HapyIIEHUs] PEXUMOB 3KOJOTMYECKOW O€30IacHOCTHM M NIPUEMOB MPU CO3JAHUH SKOJOTMYECKH
YHCTBIX MIPOU3BO/ICTB.

HeoOxomuMo oOBIafieTh HaBBIKAMH W YMEHUSIMH TPHMEHEHHs TOJYYEHHBIX 3HAHUN TpU
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pa3paboTKe IUIaHOB, MPOrpaMM M METOJMK, APYTrUX TECTOBBIX JTOKYMEHTOB, BXOJSIIME B COCTAaB
KOHCTPYKTOPCKOM, TEXHOJOTHYECKOM M SKCIUIyaTallMOHHOM JIOKyMEHTAallMd, OCYIIECTBIAThH
KOHTPOJb 32 COOJIIOIGHUEM TEXHOJIOIMYECKON JUCHUIUIMHBI, 3KOJOTHYECKOW Oe30MacHOCTH
MalIMHOCTPOUTENbHBIX TPOU3BOJICTB.

B mnponecce wu3ydeHus IUCHUIUIMHBI PEKOMEHAYETCS OOpaTHTh BHUMAaHUE Ha Hay4HbIE
npoOieMbl B 00JACTH 3KOJIOIMYECKON 0e30macHOCTH Ha MAalIMHOCTPOUTENBHBIX HPEIIpPUSTHSX.
OBnazneHue KIIOYEBBIMU TOHATHUSIMH, TEPMUHAMU W OIPENEICHUSIMH B DKOJIOTUU SBIISETCS
HEOOXOJIMMBIM JUIsI KOPPEKTHOTO OIEpPUPOBAaHUS OOIICPUHATHIMA TEPMHUHAMU HAY4YHOT'O
co00I111eCTBa IPU MOATOTOBKE BBIITYCKHON KBAJIM(PUKALIMOHHOU pabOThI.

[Ipu moaroTOBKE K 3a4€Ty PEKOMEHAYETCSl 0c000€ BHUMaHUE yJEIUTh BOIIPOCaM, CBA3aHHbBIM C
COBPEMEHHBIMH MpoOjeMaMi MAIIMHOCTPOUTENbHOW OTpaciu B OOJACTH 3KOJOTHYECKOU
0€30MacCHOCTH.

B nmpouecce mnpoBedeHHs MPaKTUUYECKUX pabOT MPOUCXOAMT 3aKpEIUICHHE 3HaHUH,
¢bopMUpOBaHHE YMEHUN M HABBIKOB DPEATU3aLMU IPEICTABICHUS O OCHOBHBIX 3KOJOTHYECKHX
npo0iemMax B MallIMHOCTPOEHUH.

CamMocTosATenbHYI0 pad0Ty HEOOX0IMMO HaYWHATH C O3HAKOMJICHUS C OCHOBHBIMH TIOHSITHSIMU,
TEPMUHAMU U ONPEENICHUsIMU B 00JIaCTH HKOJIOTUYECKON 0€3011aCHOCTH; OIpEIEIeHHs] OCHOBHBIX
3aJ1a4, ¥ CIIOCOOOB UX PEIICHHUS.

B npouecce koHCyIbTalMK € MIpenoaBaTesieM 00CyKIaI0TCS U COrIACOBBIBAIOTCS MOJTyUEHHbIE
Pe3yNbTaThl, YTOUHSIOTCS U KOPPEKTUPYIOTCS OTUYETHI IO MPAKTUUYECKUM 3aHITHSIM.

PaGota ¢ mwmreparypoil sBISETCSs BAXHEHIIMM SJIEMEHTOM B TIOJYYCHHH 3HAHUW 110
mucuumuHe. [Ipexe Bcero, HE0OX0AMMO BOCIIOJIB30BAThCSI CIUCKOM PEKOMEHIyeMOM 10 TaHHOM
JUCLMIUITMHE JIUTEPATYpoil. [oNONHUTENbHBIE CBEACHUS MO M3y4aeMbIM T€MaM MOXHO HAWTH B
MepUOINYECKON neuatu u B UHTepHeTe.
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IIpuiaoxenne 2

AHHOTAIUA
padoueii mporpaMmbl JUCUMUILJIMHBI
JKO0JIOrHYecKasi 0e30MACHOCTh B MAILIMHOCTPOEHUH

1. Heanb 4 332U AMCHUINIJIMHBI

enpro M3ydeHus: AUCIUTUIMHBI SABISETCS — (OPMUPOBAHUE IIEJIOCTHOTO €CTECTBEHHOHAYYHOTO
MHPOBO33PEHHS W TIOBBIIIIEHUE SKOJOTUYECKOW rpaMoTHOCTH. O3HAKOMIICHHE OOYYaIOIMXCS C
KOHIICTITYaTbHBIMH OCHOBaMH JKOJIOTUM KaK COBPEMEHHOW KOMIUIEKCHOW (yHIaMeHTaIbHON
Hayku o Ouochepe m skocuctemax. [lokazarh MeCTO SKOJOTHU B HUEpApXUU JIPYrUX HAYK U €€
B3aMMOCBSI3b C COIMAJIbHBIMM IPOIECCaMH. YKa3aThb Ha JIBOMCTBEHHYIO POJIb YEJIOBEKAa B €ro
BIIUSHUM HA OKPYXKAIONIYI0 Cpeay M HEO0OXOAMMOCTh TapMOHM3AIMK OTHOIICHHM OO0IecTBa C
OKpyxKaromen cpenoi. [loAroToBUTh KOMIETEHTHBIX CIENUATNCTOB IO OCHOBHOM CIEIUATIBHOCTH C
9KOJIOTUYECKUMHU 3HAHHUSMHU B 00JIACTH MPUPOJIOTIOIH30BAHUS, BOCIIUTATh HABBIKK HYKOJOTHYECKON
KYJIbTYpBI.

3ajayaMy U3y4eHUS IUCUUTUINHBI SBIISETCS:

- Pa3BUTh CHOCOOHOCTH pa3pabaThiBaTh IUIAHBI, MPOTPaMMbl U METOJUKH, APYTrUE TECTOBBIE
JOKYMEHTBI, BXOJAIIAE B COCTaB KOHCTPYKTOPCKOW, TEXHOJIOTMYECKOM M SKCIUTyaTallMOHHOM
JOKYMEHTAI[MH, OCYIIECTBISATh KOHTPOJIb 32 COOJIOJEHHUEM TEXHOJIOTMYECKOM JMCUUILIUHBI,
9KOJIOTMYECKON 0€30MacCHOCTH MAalTUHOCTPOUTENIBHBIX TPOU3BOJICTB.

2. CTpyKTypa AU CHUNIUHBI

2.1. Pacnpenenenue TPYJOEMKOCTH IO OTAEIBHBIM BHJaM YYE€OHBIX 3aHSTHH, BKIIOUYas
CaMOCTOSITENIbHYI0O paboTy: jaekuumu — 17 dYacoB, NpakTUYECKWe 3aHsATHS — 17 4Yacos,
camocTosTeNbHas paboTa — 38 yacos.

OO6mast Tpyn0€MKOCTh AUCITUIUIMHBI COCTABIISIET 72 Yaca, 2 3a4€THBIC ¢IUHHMIIBI.

2.2. OCHOBHBIE Pa3eNbl JUCITUTITNHBI:
1. BBenenue B 3KOJIOTHIO.

2. DKocucrema.

3. DKOJIOTHYECKUI MEHEIKMEHT.

4. TIpaBoBBIC aCIEKTHI SKOJIOTHH.

3. Ilnanupyemble pe3yJbTaThl 00y4YeHUs (MepedyeHb KOMIIeTeHIHiT)

[Ipouecc n3yueHus: JUCUMILIMHBI HAIllpaBJIeH Ha GOPMUPOBAHUE CIIEIYIOUIUX KOMIIETEHLIUHI!

[IK-20 — cnocoGHOCTh pa3pabaTbiBaTh IUIAHBI, IPOrPaMMbl U METOJIUKH, JPYrHe€ TECTOBBIC
JOKYMEHTBI, BXOJSIIHE B COCTaB KOHCTPYKTOPCKOM, TEXHOJOTMYECKOW M H3KCILTyaTalluOHHOU
JOKYMEHTAllMH, OCYIIECTBISATh KOHTPOJIb 32 COOJIOJEHHUEM TEXHOJIOTMYECKON JMCUUILIUHBI,
AKOJIOTMYECKO 0€3011acCHOCTH MATMHOCTPOUTENIBHBIX TPOU3BOJICTB.

4. Bua npomMeskyTO4HOM aTTecTanum: 3ayer.
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IIpuiaoxenne 3

Ilpomokon 0 Oonoanenusx u usmMeHeHuaxX ¢ paboueil npozpamme
nHa 20 __ -20 yueonwlil 200

1. B paGouyto mporpaMMy Mo IUCHUIUIAHE BHOCATCS CISAYIOIINE TOMOTHEHHUS:

2. B pabouyro nmporpamMmy Mo AUCITUTUTHHE BHOCSTCS CJIEIYIONINE U3MEHEHUS:

[IpoToxon 3acenanus kadeapsr TM Ne OT«__ » 20 r.,

3aBenyromuii kadenpoit
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IIpuaoxenue 4

®OHJA OHEHOYHBIX CPEACTB AJA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTHU 11O AUCHUITIJIMHE

1. Onucanue GpoHAA OLEHOYHBIX CPEACTB (IMACHOPT)

Ne
KOMIIeTeH Jaevent Paznen Tema DOC
KOMIIeTEHIIM U
10101
1.1. Tlpeamer u 3a1a4uu SKOJIOTUH. Oraer o 113
Nol...3
CrIocodHOCTS 1. Beeperue B 1.2. Yuenue BepHanckoro o 6uocdepe. Koncnexr
pa3pabaTHBATh SKOJIOTHIO JIEKIUH
IUTaHBI, IPOrPaMMBbI 1.3. Knaccudukarms JKOJIOTUYECKHUX Koncnekr
U METOIUKH, Ipyrue Q)aKTOpOB. J'ICKHI/Iﬁ
TecToBbIC 2.1. CocTaB 3KOCHUCTEMBI. Orser no 113
JIOKYMEHTEI, No 4
BXOMAIC B COCTAB | 5 'yocncrema 2.2. buotnyeckas CTpyKTypa dKOCUCTEMBI. Oraer no 113
KOHCTPYKTOPCKOH, No5...6
TEXHOJIOTUYECKOH U 2.3. [MpuHnun ¢yHKIIMOHUPOBAHUS SKOCHUCTEM. Koncnekr
K-20 SKCIUTyaTaIMOHHON JIEKIUH
JIOKyMEHTALlUHY, 3.1. Baenpenue cuCTEeMBI yIIpaBIEHUS Koncnekr
OCYIIECTBIISATH 3. DKonornuecKuit OKpYXKaIOIIEeH cpenou. JIEKIUIH
KOHTPOJIb 32 MEHEIKMEHT Koncnekr
P T — 3.2. Knaccudukaiss MOHUTOPUHTA. -
TEXHOJIOTM4ECKOi 4.1. Xapakrepuctuka aTMoc(epbl H BHUIBI Koncnekr
JUCHUIIIAHEI, 3arps3HEHU. JIEKIUH
OKOJIOTHYECKOH 4.2. IIpaBOBOI peXuUM MPUPOIONOIB30BAHUS U Koncnekr
6esomnacHocTH 4. TIpaBoBbIE OXpaHbl OKPY)KAIOIIEH Cpeibl. JIeKIUH
MAalIUHOCTPOUTCIIBH | acrieKThl DKOJIOTUU 4.3. Buapl OTBETCTBEHHOCTH 3a DKOJIOTHYECKHE Koncmexr
BIX IIPOU3BOIACTB MIPpaBOHAPYIICHUSL. JIeKIUH
4.4. OCHOBBI pammonansHoro | Ortger no 113
MIPUPOAONOIH30BAHUSL. Ne7...8
2. Onucanue nmoxkasareJieil U KpUTEpHeB OLCHUBAHUSA KOMIIETCHIMI
B Iloka3aTtenu Ounenka Kpurtepun
3HaTh:
TIK-20 - TaHBI UCUYCPIIBIBAIOIIHE U OOOCHOBAaHHBIC OTBETHI HA
- OCHOBHBIE TMOJOXKEHUS TEXHUIECKON BCC MOCTABJICHHRIC BONPOCKL,
JMCLILTHHBI SKONOIHIecKas 6e30acHOCTD - OTBETHI U3JIOKEHBI IPAMOTHO, YBEPEHHO, JIOTHYHO,
MaIIMHOCTPOUTENBHBIX IPOU3BOJICTB; TIOCICIOBATEIEHO,
VMeTh: 3a4TEHO - ONUpAasCh Ha YCBOSHHBIEC 3HAHMS, YETKO YBSI3bIBAET
TIK-20 Hay4HBI€ MOJIOKEHUSI C TPAKTUIECKON
- pa3pabaThIBATh IUIAHBL, IPOrPAMMBI U ACATCIBEHOCTEIO,
METOIHKH, IPYTHE TECTOBBIE IOKYMEHTSL, - cBOOONHO BJaJCeT OCHOBHBIMH ITOHATUSIMU
BXOJIALINE B COCTAB KOHCTPYKTOPCKOM, AUCIHIUIHHBL.
TEXHOJIOTUYECKON U KCIUTYaTallMOHHOM
JIOKYMEHTAIIUH, IKOJIOTHYECKOH 6€30MacHOCTH - IOITyCKAEeT CYIIECTBCHHBIC OMMHUOKHA U HETOYHOCTH
MalIMHOCTPOUTEIBHBIX IPOU3BOCTB; MIPH OTBETE Ha MOCTABJIEHHBIE BOIIPOCHI;
Baaperts: - UCTIBITBIBAET TPYAHOCTH B IPAKTUIECKOM
TIK-20 He 324TEeHO0 | MPUMEHEHUU MOTy4YeHHBIX 3HAHUM;
- HaBBIKAMH OCYIIECTBIICHUSI KOHTPOJIA 3a - HE MOXKET apTyMEHTUPOBATh HAYUHBIE MOJIOKEHHUS;
COOJI0ZIEHHEM TEXHOJIOTHUECKON TUCIUILTHHE, - HE BJaJeeT CHUCTEMOH OCHOBHBIX IOHSTHH
DKOJIOTMYECKOI 0e30IMacHOCTH JIUCLMILINHBI.
MAaIIMHOCTPOUTENBHBIX ITPOU3BOJICTB.
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[IporpamMma coctaBiieHa B COOTBETCTBUU C (PeliepaibHbIM rOCYAapCTBEHHBIM 00pa30BaTEIbHbIM
CTaHJapTOM BbICLIEro oOpa3oBaHHUs O HampaieHuto noarotoBku 15.03.05 Koncrpykropcko-
TEXHOJIOTHYecKoe 00ecreueHre MallnHOCTPOUTENbHBIX ITPOU3BO/ICTB
ot 11 aBrycrta 2016 r Ne 1000

s Hatopa 2017 roaa: u yue6usiM wianoM OI'BOY BO «bpl'Y» ans ounoit popmel 00yueHus
oT «06» mapta 2017 1. No 125,

s Habopa 2018 roaa u yuedusim wianom ®I'bOY BO «bpl'Y» ans ounoit popmel 00yueHus
oT «12» mapra 2018r. Ne 130.

IIporpammy cocraBuI:

KysznenoB A.M., nouent kadeapsl MuT, kaH/. TEXH. HayK.

Pabouyas mporpamma paccMoTpeHa U yTBepKIAeHa Ha 3acenanuu kadeapsr MuT

oT «11» nexabps 2018 r., mpotokoa Ne 6

W.o. 3aBenyromiero kadeapoit MuT E.A. Caenenko
COI''TACOBAHO:

W.o. 3aBenyromiero Beinmyckaromen kadpeapoir MuT E.A. Cnenenko
Jupexrop OMOIHOTEKN T.®. CotHuK

Pabouas mporpamma o100peHa Metoaudeckoit komuccuei daxkynprera MO

oT «14» nexabps 2018 r., mpotokos Ne 4

[Ipencenarens MeToauyeckoi komuccnu paxyaprera MO I'.H. [1nexanos
COI''TACOBAHO:
HavanpHuk yueOGHO-METOAUYECKOTO YIIPABIICHUS I'.I1. HexxeBeny

Peruncrpannonnsrii Ne



