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1. IHEJIA OCBOEHWS U CIHUATLIAHBI
LemsiMu  OCBOCHHS MCIMIUIMELL  DKOIOTHS ABILIIOTCA  O3HAKOMJICHHE CTYICHTOB ¢
KOHuenTyanLHmMHi OCHOBaMH 3KOJIOTHH K4aK COBPEMEHHOM KOMIIIEKCHOM byHmamMenTamsHOM Hayku
00 3KocHCTEMax u bnoc@epe; (popMHpOBaHHE HKOIOTHYECKOTO MHPOBO33PEHHMS HA OCHOBE 3HAHHS
0CoOeHHOCTEH cno>i€camx JKUBBIX CHCTEM; BOCIIMTAHUE HABEIKOB SKOJIOIMIECKOMH KYJIETYpBL
\
2, ‘ MECTO JUCIHAILIMHBI B CTPYKTYPE OIOII BO

Yuebnas | gucuuiuiana «DKOMOTHS» OTHOCHTCH K AUCLIMIUIMHE II0  BRIGOpPY
BAPHATHBHOM YaCTH  IOATOTOBKH GakanaspoB  wanpasnenus «Hanomexnonozuy u
MUKDOCUCMEMNAA | MEXHUKQ» W SBIAETCS COCTABHOM YacTBIO MOJylIs BMECTE C TaKUMH
AUCLIATUIMHAMM, KaK Maremaruka, (usmka, uHDOpMarmKa. [lpy wu3yYeHWH IUCIMIIHHBL
«DKOJIOTHS» CTYIEHTHI JOIDKHEI 3HATH OCHOBEI Ouonorny, XuMuM, GE3MKH W MATEMATHKA.
Ilepedens nocnenyromux yuebupix AVCLHUIITAH, JUIS KOTOPBIX HEOOXOAMME! 3HAHHUS, YMEHUA
HABBIKH, GOPMHUpYeMBbIe JAHHOM yueGHOM NUCIIHIIHHOMN: «0e30MmacHOCTb JKU3HEACATEIEHOCTH,

a TaKXe 114 HpOXO?KﬂCHHH BCCX BUJIOB MMPAKTUKH H HpO(I)eCCI/IOHaJIBHOﬁ ACATCIIBHOCTH.

3.KOMHETEHI_[I/II/I OBYYAIOIIETOCsl, ®OPMUPYEMBIE B PE3YJILTATE
| OCBOEHUS IUCITUILINHBI MOAYJIA)
B mponecce ocBoeHms namHOM AEcHmMTHHEL CTyHEHT (GOPMHpYEeT ¥ JEMOHCTPHpYET
CICAYIOIIHE KOMMNCTCHIMH: CIOCOGHOCTBIO TIPE/ICTABIATE a/IeKBATHYIO COBPEMEHHOMY YPOBHIO

3HAHUA Hay4HYyIO KapTHHY MHpPA Ha OCHOBE 3HAHMS OCHOBHEIX NOJIOKEHME, 3aKOHOB ¥ METOJIOB
CCTCCTBCHHBIX HayK U MaTemaThku (OITK-1).

s popMupPOBaHIS KOMIIETEHITHN CTYJAEHT JOJIKEH:

3HATh: OCHOBHBIE IOTOMKEHHS, 3AKOHBI H METOJBI €CTECTBEHHBIX HAYK;

YMeTb: IPUMEHSTH UX HA IIPAKTHKE U B NpOGECCHOHANBHOM JIEATENBHOCTH,

Braners: MeTozamm cosmaHms MareMaTHYecKmX MOJZIeNIeH SKOJIOTHYECKHUX IIPOIIECCOB,

MOJIENTMPOBATh N3MEHEHMS, KOTOpBIE MOTYT IIPOM30MTH B OKpPYKArOIIEH CpeJie MPH PazTHYHbLIX
BO3JICHCTBUAX. 1

4.CTPYKTYPA M COAEPKAHUE NUCIUILIAHBI MOLayJis)
% «DKomorus»:
Obmast TPyAOEMKOCTS IMCITHINIMHBL COCTABIISET 2 3aeTHBIX €UHHILL 72 Yaca.
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Teoperuyeckuii xypc.

Beegenne. Mecto skonormm B crcTeme Hay4YHBIX 3HaHUH. 3HAYCHHE SKOIOTHYECKOTO
00pa3oBaHMs ¥ BOCHHUTAHUS,

Biaumopeiicreue oprammsma m cpensi QyHIaMEHTANBHEIE CBOHCTBA XKHBEIX CHCTEM.
YpoBEE GHONOrHYECKON OpraHH3AIHMY. Oprannsm Kak AMCKpeTHas CaMOBOCIPOM3BO/AMIASCS
OTKPBITas CHCTEMa, CBA3aHHA# CO CPelod OOMEHOM BEIIECTBA, JHEPrHU M uHpOpMAaNHH.
Pasnoobpasue opranusmos. Vicrounuxn SHEPIUH JUIS OPTaHH3MOB. ABTOTPO(IBI M TeTEPOTPOdEL.
Tpoduueckne oTHOmEHUST MeKTY OpraHu3Man: PO UEHTBI, KOHCYMEHTBI H PE/IYIICHTEL.

buocdepa. Crpoenne 3emmn, e8 oGomouxm, mx CTPYKTypa, B3aHMOCBS3b, JHHAMHKA.
Buocdepa. Pone B. U. Bepuajckoro B (GopMHpOBaHHM COBPEMEHHOrO MOHSTHS O 6uochepe.
Pacnipoctpanenne xuBoro Bemectsa B Ouocepe ¥ ero BIMAHME Ha CBOMCTBA OCHOBHBIX
KOMIIOHEHTOB reorpadmieckoit 060m0uks. I'panuis: 6uocdepsr. XKusoe, kocHOe u GHOKOCHOE
BCIIECTBO, HX B3aMMONPOHMKHOBEHHE M IEPEPOXKACHAE B KPYTOBOPOTAX BELIECTBA H DHEPTHH.
lloysa kak KOMIOHEHT GHOChEpHL. AHTpoOIOreHHOEe  3BTPO(HPOBAHHE  BOLOEMOB.
Ouepretuyeckmii Gananc Guochepst. KpyroBopor BaXHEHHX XHMHYECKHX 3JIEMEHTOB B
6uocdepe. : ‘

Yenosex B Guochepe. Yenosek kak GHONOTHYECKHH BHI. DKOIOTHS H 3I0pOBBE
YCNOBEKA.  DKOJIOTHs — YENOBEYeCTBa:  HPOOICMEI memorpadum, pecypcel  GuocepsL.
IIpennamepennoe W HempeaHAMEPEHHOE, NPSIMOE M KOCBEHHOE BO3JCHCTBHAE YeJIOBEKa Ha
IpAPOMyY. JKOIOTUYecKu# KpHsuc. OrpaHHYEHHOCTh PECYPCOB H 3aIpsI3HCHHE CPelbl Kak
(haxTop, MIMHTHpYIOIMI pa3BUTHE YeIOBEUECTBA. DKOIOIHIECKas OLICHKA IIPHPOIHOM CpeJibl H
BO3MOKHBIX aHTPONOTCHHbIX MOCNEACTBHM B LEIAX ONTAMH3ANNM GHOCHEPEL. :

®akTopsl B pecypesl cpeast. [Ipescrabienne o QU3NKO-XEMUYECKOH cpene oOuTaHms
OPraHH3MOB; OCOOCHHOCTH BOJHOM, IIOYBEHHOH H BO3AYIIHON cpea. Abuormyeckue U
GuoTueckue hakTopsr. Dnaduaeckue (mouBeHHSIe) hakTOpHL. B3aMMomeHCTBIE 3KOIOTHIECKHX
(hakTOpOB. 3aMeHHMBIE H He3aMeHHMMBIE pecypehl. KoHIemmus JMMHUTHPYIOIIUX (HaKTOPOB.




3akoH MHHEMyMa Jlubuxa, 3akoH TomepamTHOCTH llenopna. Ilpencranenue o6
SKOOrmIecKol Huite. OpraHu3Mbl-HHARKATOPS! KAYECTRa Cpebl.

Honyasuun n coodmecTBa. OnpeneneHue HOHSTHIE «OHONOTHYECKME BHI» W
«oomynsuumy. llomynsmus Kak  dIEMEHT 3KOCHCTEMEL Cratmdeckne XapakTepHCTHKH
nomynsnuy. bromacca u cioco6rr eé Beipaxenme. MeTonE! OleHKH YHCTIEHHOCTH U MIIOTHOCTH
IOIyNIAIMH. JluHAMHUYECKHEe XapaKTepHCTHKH IO JIAUUHA: POXKIAEMOCTD, CMEPTHOCT, CKOPOCTE
HOIYJIAMOHHOr0 pocTa. Jlunamuka 6uomaccer. ITousTie o OHONPOAYKTHBHOCTH. .

bronenoss! (coo6mecTsa), ux TakcoHOMHUeCKH COCTaB U (YHKIMOHANBHAS CTPYKTYpA.
Tansr  B3aumooTHOIIEHMIT MEKIy OpTaHH3MaMH: CHMOHO3, MyTyalH3Mm, KOMMEHCAIIH3M,
KOHKYPCHIIUSA, XMIIHUYECTBO. MEXBHIOBAS KOHKypeHnus. IIpuHIMID — KOHKYpeHTHOro
uckmoudenus. Cykneccus (epBudHas, BTOpHYHAS).

Ixocucrempl. OnpesieieHne MOHITHS «IKOCHCTEMAY, DKoCHCTEMA KaK ()yHKIHOHAIBHAS
U CTpyKTypHas eaununa 6uocheprr. CocTaBHEIE KOMIOHEHTE 3KOCHCTEM; OCHOBHBIE (haKTOpEI,
obecrednBaromue ux cymecrsosanue. OCHOBHbIE STANLL UCIOJIb30BAHNSI BEWIECTBA M SHEPTHH B
9KocHCTeMax. llacTOMIIHBIE ¥ JETPUTHBIE MUINEBBIC nemy. JKONorHdeckas 3(QpeKTHBHOCTD.
DKOOTHYECKHE HPAMUIIEL Pasnoobpasue BHAOB Kak OCHOBHOIL dakTop ycrolunBocTH
3KOCHCTEM.

IIpHHIMOBI  PANAOHAILHOIO HCHOJIB30BAHMSE HIPUPOJHBIX PECYPCOB H OXPAHEI
IPHPOIBI JKOIOrHYECKHE IPHUHIUIIEI PAIHOHATBHOTO HCIIONb30BAMS IPHPOJHBIX PECYPCOB U
OXPaHbl IIPUPOAIBL; OCHOBEI S5KOHOMHKH HPUPOJIONONB30BAHMS: TEXHHKA U TEXHOTOIHIL 3aIUThI
OKPY3KarOUICH CPe/Ibl; OCHOBEI 9KOIOTHYECKOTO [PaBa; npohecCHOHANBHAS OTBETCTBEHHOCTS.

3axmiovenne. [oGansHEIE © JIOKANBHEBIE npobneMel skonorur. Haydnble OCHOBBEI u
KOHICIIIMA  SKONIOTHIECKOTO0  MOHHTOPHMHIA  GHOC(EepHBIX IIPOIECCOB.  DKOJOrMYECKHiA
MOHMTODHHT M SKOJIOTHYECKas OSKCIePTH3a. DKOHOMHYECKHE, SCTETHUECKHE M 3THYECKHE
IPUYHHBI, HOOYXKIAMOIIAE OXPAaHSTH TPHPOLY. Mexnynaponsoe coTpyamEmuecTBo B 06nacTd
OKpYKaroIleH cpeib.

Ilepeyens Tem abopaTopHbIX pador:

1. Onpenenennie pH KHCIOTHBIX OCaIKOB.

2. Houunsupyromme u3iilydenus u oKpyxaromas cpena.

3. Ormpezsenenne KONHYECTBA AHTPONMOrEHHBIX 3arps3HEHUM, IONAJAOIIAX B
OKPY>XalOIyIo CPely B pe3yNbTare paboThl aBTOTPAHCIOPTA.

4. Crpykrypa sxocucTeM.

3. Omnpenenenye opraHoIeNTHIECKHX CBOMCTB H KECTKOCTH BOJBI.

5.0BPA3OBATEJILHBIE TEXHOJIOT'UU

Y IeNbHBLA Bec 3aHSTHH, TPOBOMMBIX B MHTEPaKTABHBIX (hOpMax, SBISETCS TTABHOM LETBIO
HIPOrpamMMEl M B IIEJIOM B YYeOHOM IPOLECCE U COCTABIIAET He MeHee 20% AyZIMTOPHBIX 3aHSATHH, C
TEITBEO (JOPMUPOBARKS U PA3BATHS IIPODECCHOHATBHBIX HABLIKOB o0yJaroImxcs.

Haunbonee mpomykTwBHEIM MeTomOM OOYYEHHS MUCHMINIMHEL «DKOIOTHSY, MEeTHKOM
OOYCIIOBICHHBIM CHECUM(UKOM B 3HAYMMOCTBIO SKOIOTHYECKHX npobneM COBPEMEHHOCTH
SBIAETCS  METOJ IPOOJEMHOr0 M3JIOXKEHHS B KOHTEKCTE MOJYIBHOTO  OOydYeHHS
(mpesBapuTeNBHOM 1IPOPaboTKe MaTepHaNa OTAETbHBIMA JOKIaIYMKaMH), PeaH3yeMbiii Ipu
IIPOBEAICHUH HAYYHO-NPAKTHYECKON KOH(DEPEHIUU CTYAEHTOB (KaK BIEMEHT TeXHOTIOrHH
KOMMYHHKATHBHO-JMAJIOTOBOX  NeATeNbHOCTH). Takke B JIEKIMOHHOM Kypce IIHUPOKO
UCTIONIL3YIOTCST  TEXHOJIOTHH  OOBACHATENHHO-UILIIOCTPATABHOTO OGYYCHHS, OCHOBAHHEIE HA
MCIOIB30BAHNM MYJIbTHMENMHHONW TexHukM. Ha 11aGopaTOpHEIX 3aHATHSX 10 «DKOIOrHMY
Peanusyercsa Apyras TEXHOJOTMA — TEXHOJOTHS KOJIUIEKTHBHOTO B3aMMOOGYYEHHs, KOTIA,
oObeIMHEHHEIE B paboune OpHrabl CTYACHTHl BBIIONHAIOT KOHKPETHLIE 3aIaHUS
[IpETIO/IaBATels, COBMECTHO OOCYXIAIOT TOMy4YeHHBlE pPe3yJbTaThl, OQOPMISIIOT OTYET H
KOJICrnaibHO 3amumaroT paboty. Menonksyercst Meton: pa3sop KOHKPETHBIX CHUTYAaITHI.

Peditanropas cucreMa arrectanum cTymeHTOB MO SKOJTOrHH peannu3yeTcs B OCHOBHOM Ha
JICKIMSX, ¥ B [aHHOM HporpaMme pa3GuTa HA M PasHOMIAHOBBIX 3aaHMW, HCHOJb3YIONHMX
PasHBIC TEXHOJIOTHH 00yYCHHS B KOHTPOJIS 3HAHUH OJIHOBPEMEHHO.



B pamkax y4e6HOrO Kypca IPEAYCMOTPEHBI BCTPEUH €O CTIENHATUCTAMH, pabOoTAIOMMMY

B 00NacTH OXpaHBl OKpyKaromieit Cpesibl (C rOCYIapCTBEHHBIME CIIyKAIEME dbeneparsupx,

OONaCTHBIX ¥ MyHHIUIIATHHEIX [IPHPOIOOXPAHHBIX OPraHu3alui, OGIECTBEHHBIMY eI TEIIME

B 00J1aCTH 3KOJOIAH, MpPeACTABATENSIMH YacTHOLO OusHeca). Ilpenmonaraercs IIPOBENICHHE

OTKDBITOH JICKIMM Ha Temy «Bbissnenue BPEIHOrO BO3JEHCTBHS DPabOTHI MPEANPHSITHS Ha

OKPYXaIOLYIO Cpey U 3M0POBbE YETIOBEKAY.
6.OLIEHOYHBIE CPEJCTBA JUISA TEKYIIEIO KOHTPOJIS YCIIEBAEMOCTH,

IMPOMEXYTOYHOM ATTECTAIIMM ITO UTOI'AM OCBOEHMSI AUCITUTIIMHBI U
YYEBHO-METOAUYECKOE OBECINEYEHMNE CAMOCTOSTEJBHON PABOTHI
CTYJIEHTOB

C wuensio BeIpaGoTkE y o0Gyuarommmxcs TBOPYECKOTO MBINUICHHAS I[PH pENICHHM

TPHKIA/HBIX  3a/1ad, CBA3AHHBIX ¢ OyXylieH CHeNHAIbHOCTEIO, YMEHHS HCHOJIB30BaTh

Hanboliee BEpHBIC NYTH NPH aHANH3E 3KOMOIHIECKHX CHTyaIuii pa3paGoTaHbl 3afaHus s

nabOPATOPHEIX 3aHSTHI U TIepeUeHb BOTIPOCOB Il PEUTHHT-KOHTPOJISL B 3a4Y€TA.

Bompoce: 11 mpoBeaenns Texymero KOHTPOJIS
1-w1# peTHHr-KOHTpOJIL

1. Hasosute n oxapakrepuayiire pasnuuHbie abuoTHdeckue paxropsr. Ha IpuMepe Tr00ro

U3 abHOTHYECKUX (aKTOpOB naiiTe OTIPCICICHAS ONTHMYMa, CTPECCOBOM 30HBI, IIPEIEIOB

YCTOHUHBOCTH.

2. Yt0 TaKOe NTUMHTHPYIOLIHIA axrop? Chopmynupyiire ero.

3. Ha mpumepe moGoro Buma naiite OHPENCNICHUE MIOTHOCTH momysiumd. Kak mocimemmss
3aBHCHT OT a0HOTHYECKHUX (GaKTOpoB?

4. KaxoBl BaxHEHIIHE KIMMATHYECKHe thaxToper? OmHUIMTE BO3MOKHEIE B3aHMOIEHCTRHS
OHOTHYECKHX U AOMOTHIECKHX (axTopoB, orpannurBarome pacIpocTpaHeHHEe BUJOB.

5. HUTo MOXeT MpOH3OHTH ¢ 3KOCHCTEMOi IPH H3MEHEHHHM OJHOTO U3 AOMOTHYECKHX HIIH
OuoTHYeCKUX (haKTOpOB?

6. Yem mpencraBieHsl Buiapl B dKkocucTeme? Kak JAOJDKHBL COOTHOCHUTBCS POXKIAEMOCTH M
CMEPTHOCTE B CTaOMIILHOM 3KOCHCTEME?

7. [lakite ompemeneHHEe M CPAaBHHTE CMBICH GHOTHUCCKOrO NMOTCHIIMANIA U CONPOTHBJICHHUS

CpPeJIBL.

Haiite onpenenenus Buna, COOOIIECTBA, IKOCHCTEMBI, 6uocheprl, 3K0I0THH.

9. UYro rtakoe mpoxaynenter? Kakosa mx porms? HasoBuTe M oxapakTepmsyiite KmioueBoif
Ipouecc, TPeOYOIME HUX y4acTHS. YKakMTe pasIadus MEXAY OpraHuvyecKuM |
HEOPraHUYEeCKUM BEIIECTBOM.

10. Yto Takoe koHCymentEr? ITpusemure IPUMEPBI, HIUIIOCTPUPYIOIME HMX MHOTOOGpasHe.
Ha3zoBuTe 0CHOBHEIE THIIBI KOHCYMEHTOB M AalTe HX OIlpesieTICHHE,

2-0li peTHHI-KOHTPO/TH

11. Yro Takoe merput? Yem JOETPUTOPATH U PEAYHEHTH OTIAYAIOTCS OT JPYTUX KOHCYMEHTOB?
HeMm pelyleHTHl OTIHYAIOTCA OT APYIMX Aerpurodaros? Kakwe mBe KpymHEble rpymirsi
OPraHN3MOB OTHOCSTCS K PeAyIieHTam?

12, latite onpenenenus muImeBoit weny, MMINeBoi ceTH, TpopHuIecKux ypoBHeit, GMOMACCH.

13. B uem nmpHunHa ¢TaGUABHOCTH 5KOCHCTEM? [Touemy oHHM H3MeHSIOTCSA?

14. laite ompenenenne MecToOGMTaHHS U IKOSOTHYEcKOH HULM., [TOSCHHTE pasHHUIly MeXmy
HHMH.

15. IlpuBeuTe pEMEpPHI TOTO, KaK HPUCIIOCOGIEHHOCTD PacTeHUH U )KUBOTHBIX K KOHKPETHEIM
MECTOOOUTAHHAM W/WTM HHIIAM CHEDKAET MEKBHIOBYIO KOHKypeHIMio. [lodemy 5t10
YBEIUYHBAET GHOJOrHYECKOe PasHOOOPa3sHe BKOCHCTEM H CIIOCOOCTBYET TOIJEPKAHUIO HX
paBHOBecHs?

16. TllpuBesuTe TPHUMEPH IOCTENEHHOTO M3MEHEHHS OPAPOAHBIX  3KocucTeM. Jlaiite
ONpPEACIICHAC U MPHBEANTE IPUMEPBI IEPBHYHON U BTOPUYHOM CYKIIECCHH.

17. OGbacauTe, MOUEMY AT PA3BHTHA PACTEHUAM HYXCH MOCTOSHHBIN mocTyn Kk Bome? Jlaiite
OTIpefieNienne HHQUIBLTPAIUH 1 BOAOY/ICPKUBAIONIEH CITOCOGHOCTH; 0GBICHHTE, IIOYEMY OHHU
TaK Ba’KHEL

o0




18.

19.
20.

21
22.

23.
24,

25.

26.
27.
28
29.
30.

W

&

10.

11.

12.

Haitte ompenenenune a0paliiy II0YBBI; OOBSCHUTE, MOYEMY OHA TaK BaxHA. ONHUNINTE JiBa
thakTopa, npensarcrByromye asparuu.
Yro Takoe pH? B xakux npeaenax pH Bo3MoxHa wu3HL?
Omuimmte, Kak comenas Boxa HPEIATCTBYET POCTY PACTCHMIA.
3-nii pefiTHHr-KOHTPOIL

- Kakosn! Baueliinme uetounukn BoasgHoro 11apa, MOCTYIAIOWIETO B aTMOchepy?

Hlaiite ompenenenne NOBEpXHOCTHOrO CTOKA, UHQUIBTPALMH, OTHOIUCHHS uHuILTpanwms/
TIOBEPXHOCTHBIH CTOK, MOBEPXHOCTHOH BOJDL, IpoCaunBaHMs, I'PYHTOBBIX BON. OmuimuTe
TPOABMIKCHHE BOLBI B 3EMIIIO U BHYTPH Hee, UCTIOJIB3YS 3TH TepMuHBL Kakyio Boay o6brdH0
noTpednsor pactenns? Kakyo BOIy OepyT B KoI0AIaX?

HasoswuTe pasnnuns Mexiy ecrecTBeHHOH 1 AHTPOTIOTEHHOR BTpOdU3aLHEii.

Haiite ompenencuue Gydepa wu Oydeproit emxoctn. Obbscuumre, OYeMY HEKOTOPEIE
OKOCHCTCMBI  COXDAHAIOTCH, a JPYTHE pa3spylIaloTcs M[OJ  BIIMSHHEM OJIUHAKOBOTO
KOJINYCCTBA KHCIIOTHBIX OCAIKOB.

Pacckaxure, kak xucmorHBE oOcanKm BO3ICHCTBYIOT Ha NAMATHHKH ApPXHUTEKTYDBL
IIposemuTe mapasiens Mexny >TuMm SBICHHEM U norepei 6ydepHoit eMxocTH.

Omuumre Npuposy u 3HAYCHNAE 030HOBOTO CJIOSL.

Pacckaxwure, xax hopMupyeTcs 030HOBBIH CI10# 1 YTO BEJIET K €T0 paspyIIEHHUIO.

. B uem cymmnocts 0Ee30TXOLHOTO IIPOU3BOJICTBA?

TpeGosanus k HONMTOHAM IIPOMBIITEHHBIX OTXOJIOB.

OCHOBHbIE HANPABIIEHUS PALMOHATBHOTO HCIIOb30BAHS IIPUPOIHEIX PECYPCOB.

Bonpocer k 3a4ety (mpome:xyrounas aTTecTaust)

Wcropus paseurns mayku. OCHOBHBIE TTOHATHS SKONOLIHIL BsanmooTHOmEnNs ax0moruu ¢
JPYTHMH HayKaMH.

MeToner 3KONOTUM: 3KOCHCTEMHBIH, CHHOKOJIOTHIECKHH, ayTOIKOJOTHYECKUH, aHau3
MECTOOOUTAHHS, DBOJIOMUOHHE. COOTHOMEHNE YKONOTHH C IPaKTHKOH OXpaHBI MPUPOABI
H OKPYXXaroIei cpejin.

YpoBru Guonormyueckoit opraHuzanmm.

Opraausm kak amckperHas CaMOBOCIIPOU3BOJAINAACA OTKPHITAas CHCTEMA, CBA3aHHAd CO
Cpesioil 0OMEHOM BEIeCTBA, SHEPIHH U “HGOPMAIHH.

VcTouHUKE SHeprEM s OpraHM3MOB. ABroTpodsr u rereporpodrr. MDoTocwHTE: W
ApixaHue. XemocuHTe3. Tpodudeckue OTHOIICHMS MEXIY OpraHU3MaMH: MPOIYIEHTHI,
KOHCYMEHTBI, PEIYIIEHTEL.

Onpenenenus NOHITHI B, TOMY/IAIU, COo00MIECTBO, OHOreONEH03, BKOCHCTEMA.

Yenosua u pecypest cpemsl. Ilpencraenenus o (usuxo-xuMmaeckoit cpene obuTaHmsA
OpraHu3MOB; OCOOEHHOCTH BOJHOH, ITOYBEHHOH W BO3AYIIHOM cpell. AOHOTHYECKHE U
buoTHyeckue GakToprL.

3akon Ilendopma. Jlumurupyromue daktoper. Ilpauno JImbmxa. Bsaumopeiicrame
9KONOrMYecKHX (axropoB. buoTuueckme (axTopel. BzamMOOTHOMEHHS 1 B3aHUMOCBSI3H
opranu3moB. [IpeacTasienue 06 3K0NOrHIeCKOl HHIIE.

Homynsrmu. Tlomynsums kax 57meMeHT skocmeTeMbl CTaTHdecKue XapaKTePUCTHKH
TIOMyJIALMKA:  YHCICHHOCTh  IUIOTHOCTH M BO3PacTHOM  cocTaB.  J[MHAMHYECKHES
XapaKkTCpHCTUKH TOMYJIAHU: POKIAEMOCTH, CMEPTHOCTB, CKOPOCTD IOIMYJISIHOHHOIO POCTA.
OKCIOHEHUMAbHAS H TOTHCTHYECKas MOJENH POCTa nonysanud., COpOTUBIICHHE CPEJIBL.
Bzanmopeticteue momyimsAumii B coobirecTBax. MeKBHIOBAST KOHKypeHIus. IIpunmumn
KOHKYPEHTHOI'O MCKIIOYCHHs. OTHOMIEHUS “XHINHUK — XepTBa”. CONpsIKEeHHBIE Konebanus
UHCICHHOCTH ~ XMIHWKA W JKepTBEL Buiosoe pasHooGpaswe kak chemmduueckas
XapaKTepUCTUKA COOOIIECTRA.

OKOCHCTEMBI KaK XOPOJIOTHYECKHE CIHHHMIBI ouocoepsl. CocTaBHBEIE KOMIIOHEHTEI
9KOCHUCTEM, OCHOBHBIE (DaKTOPEI, 00ECIICUNBAIOIIHE HX CYIIECTBOBAHKE

SKonoruyeckue MEpaMuIsL. Bronornyeckoe KOHIECHTPAPOBaHYie B TMIICBHIX LEIISIX.



13. DOxomormueckue cykmeccuu. DK3OTEHeTHUeCKHE W SHJIOTCHECTHYECKHE CYKIIECCHH.
Ilepsuuneie # BropuuHble cykneccumn. Kimmaxchbie coolimecTBa. ABTOTpOdHBIE 1
reTePOTPOGHEIE CYKLIECCHH.

14. Oxonormyecxoe pasHOBecHe. CTaGHIBHOCTH YCTOMYHBOCTh 3KOCHCTEM. PasHooOpasme
BHJIOB KaK OCHOBHOH ()aKTOp YCTOMYHBOCTH SKOCHCTEM.

15. Tlpomcxoxnaenue u crpoeHme 3eMiy. 3eMHbBIE 0GOIOUKE. CrpyxTtypa 1 rpanure 6uocdepsr.
Poms B.M.Bepranckoro B dopmuposanuu COBPEMEHHOr0 IOHATHSA O Guocdepe. JKuroe,
KOCHOE, OHOKOCHOE M GHOTCHHOE BEIECTBO B GHOCHEpE.

16. Ocrosnbe 31amsl sBomonus 6uocdepst. lomstre 0 Hoocdepe Kak cdepe denoBeUSCKOro
pasyma.

17. CopemennEIe 9K0IOrMYECKHE TPOGIEMEI U OXpaHa OKpYy»XKalomiel cpesbl.

18. OcHoBHEIE HaNpaBIEHNS PAIMOHANBHOTO BOJOIOIH30BAHMSL,

19. OcHOBHEBIC HaIPaBEHYS PAMOHATBHOTO MCIIONB30BAHMS MIPUPOTHBIX PECYPCOB.

CamocronTennnasn paGora cTyaeHTOB

Breaynuropuas paGoTa CTyaeHTOB MpenycMaTpuBacT CaMOCTOATENEHYIO IOATOTOBKY 110
cOopy, chcremarn3amuu u o6paGoTKe MaTepHana w3 IPEIUIOKESHHOTO CIIHCKA JINTeparypsl (i
JIONIOTTHAUTENBHOM JTUTEPATypEL), JIEKIMOHHOTO MaTephaia K CeMUHAPCKAM 3aHATHAM, peHTHHT-
KOHTPOJIIO U 3aYeTy.

/st MOATOTOBKY K 1aGOPaTOPHEIM PaboTaM CTYHEHT JOJKEeH HU3YYHTh TEOPETHUYCCKYIO
9acTh M XOJ paboTHI Ha OCHOBE y4eGHOro mocobms «JlaGopaTopHsIit IIPaKTHKYM Mo 0o0Ineit
axonorum» (Tpudonora T.A., ®eoxrucrosa U.J1., Yyrait H.B.). 3amura naGoparopHoii paGoTs
IIPOBOJUTCS B BUIE YCTHONO COOECENIOBAHMS M TECTA 10 3HAHHIO TEOPETHICCKOTO MaTepHara.

Bomnpocer gas CPC

1. HUTO MOXET IPOHM3OMTH C SKOCHCTEMOM NPH H3MEHEHHE OJHOTO M3 AGHOTHIECKIX
WK GHOTHYeCKHX (HaKTOpoB?

2. HasoBute u oxapaxrepusyiiTe pasHble THIIBI HENMINEBHX B3aHMOOTHOMICHHMH
MEXIy OpraHu3MaMH.

3. CpaBHHUTE 3KOCHCTEMY YelOBEKA C APYTHME SKOCHCTEMAMH. B ueM COCTOHT MxX
cxoacTBo? KakoBsI ux pasnuums.

4. B wem nprunna crabunpHOCTH SKOCHCTEM? Ilouemy onn u3mensroTCA?

3. [IpuBenyTe MPEMEPHI TOTO, Kak MPHCIOCOGIEHHOCTD pacTeHUH W XHUBOTHBIX K

KOHKDETHBIM MECTOOOHTAHUSM W/HIM HHINAM CHIKAET MEXBHIOBYIO KOHKypeHnuro. [Touemy
9TO YBEJIMYHBACT GHONOIHIECKOE PAa3HOOGPasHE SKOCHCTEM M CIOCOGCTBYET MOAJCPKAHUIO HX
paBHOBeCHS?

6. HYeM oOTIMYAIOTCS W3IMEHEHMS OKOCHCTEM, BHI3BAHHBIC UeNIOBEKOM, OT
CCTECTBCHHBIX CyKIlecCHH? B dem pasHuIla Mexay CyKueccuelf, HapylIeHHeM, THGEIBIO
9KOCHCTEMBI?

7. Ilepeuncnure 1 OMUIATE CBONCTBA IOYBBI, HEOGXOMMMEIE IS POCTA pacTeHui.

8. Ilepeunciyre 4eThipe MUTATENLHBIX 3IEMEHTA, KOTOPHIE PACTCHHS MOLYIatOT 13
nmo4Bbl. KakuMm 06pasoM OHM DONAZAlOT B MOYBY W KAK W3BIEKAIOTCS ortyna? [laiite
ONIPE/ICIICHUE 6bisempueanuto U eviujenaqyueanuto. OOBIACHATE 3HAYEHUE CIOCOOGHOCTH 'IIOUYBEI
VAEPKHMBATE JIEMEHTHI ITUTAHMS.

9. OO6bsicHuTe, TOYEMy ISl PA3sBUTHS PACTEHMSM HYKCH [OCTOSHHBIA JOCTYI K
Bonie? JlaiiTe ompesenenue HAGMILTPALIE U BOXOYAEPKHBAIOIIEH CIIOCOGHOCTH; OOBICHHUTE,
TIOYEMY OHH TaK BasKHBL

10. Haiite ompeseneHuMe a’panmuy IOYBBI;, OOBICHHTE, IOYEMY OHA TAaK BaXKHA.
Omumwre 1Ba PpaxTopa, IPEHSATCTBYIOMNAE a3PAIIH.

11. Onumnre, xak coleHas Boja MPENATCTBYET POCTY PacTEHMIL.

12. Jaiite ompesieneHne MEXaHUYECKOTO COCTaBa IOYBHL HazoBHTe TPU OCHOBHBIX

KOMIIOHEHTA 3TOTO cocTaBa. Yro Takoe cyrimuHok? OnUIKTe, KaKk MEXaHWYECKHI COCTAB BIIHSCT
Ha BI&XHOCTb, SIICMEHTHI IIMTAHMA, a’paldio W oO0pabaTsiBaeMOCTh NOYBBEL Kakoii ee
MEXaHUYECKHH COCTAB ONTHMAJIEH?



13. Omunmre pasnuums, Ha30BUTE JIOCTOMHCTBA W HENOCTAaTKW OPraHWYEeCKUX U
MHHEPAILHBIX YA0OpEHMIA.

14. HasosuTe u ommmure pasnmanbie THIEL 3posuy.

15. Kak MoxHO u36exars 3aconenms?

16. KakoBb! pajkHeIMe HCTOYHIKY BOJSHOTO 11apa, IOCTYMAIOIIETO B aTMochepy?
17. Otkyna um xak mosyyaior Boay? JIS Yero B OCHOBHOM HCIOJB3YIOT BONY B

ropoziax 1 B IpOMBIIIEHHOCTH? OOBsiCHNTE, T0YeMy ITOTpeGIenHe BOMIbI B IIPOMBIILIEHHOCTH 1
B FOPOJax Ha3hIBAIOT BO3BPATHEIM, & HA OPOIICHHE - GE3BO3BPATHEIM.

18. IlpuBenmure mpuMepsl mepepacxoza IIOBCPXHOCTHHIX BOJA. OmuimuTe ero
IIOCIIEICTBUSL.

19. Onvumre (¢ mpuMepamm) BO3MOXHOCTH 3HAYHTEIHHOTO COKpallleHUs pacxoaa
BOZIbL Ha OPOIIEHHE, TOPOACKAE W IPOMBIIUICHHBIE HYKIbL.

20. Onmimmre, Xak YHHYTOXEHHE GOIOT H YKpemIeHue OeperoB BIHAIOT Ha
OCaJKOHAKOILICHHE U YPOBEHEL OHOTEHORB.

21. Kak mmpoko pacnpocrpaseHs kmcnoTuble ocanxku? HacKombKo OHH KHCiee
HOPMaJIHHBIX ?

22, Pacckaxure, Kak KHCIOTHBIE OCaIKH BIMAIOT HA BOAHBIE SKOCHCTeMEL Kak mx
HapyIICHUE CKa3bIBACTCSA HA OOMTATENsIX Cymu?

23. PacckaxuTe, kak KHCIIOTHBIE Oca/Iki BO3AEHCTBYIOT Ha TTAMATHHKH ApPXUTEKTYPHL
IIpoBeanTe mapaniens MeXy TUM SBICHAEM U notepeli 6ydepHoit eMKOCTH.

24, Kak moxHO COKpaTuTh BEIGPOCEHI KHCITOTOOOPa3yIOMUX BEIECTB C YroOJBHBIX
SneKTpocTaHuuit? Kakue MeToabl ocyImecTBUMEL B GITHKaiIeM Oyaymiem?

25. Kak yrmexumcinbii ras ynmaemmsaer Temno? Kak MeHseTCs YPOBEHB COACPIKAHUSA
3TOTO rasa B atMmocepe?

26. Otxyna mocTynmaer ROIONHWTENBHEIM yriaekucibii ras? Kak Ber camm ero
BrIeIsieTe? Ha30BKTe HCTOYHUKY APYTHX IIAPHUKOBEIX IA30B.

27. llepeunciure u ONWNIMTE HCTOYHWKH XNOpa, HOCTYNAIOIErO B cTparocdepy.
Hatite onpenenenne XPYV.

28. I'ne u Xorzia BepBEIe 0GHAPYKUTH HAPYIICHHE 030HOBOTO 9KpaHa. Bo3mMoxHo n
OHO B JIpyrux paiionax?

29. Yro nenaercs st GopsObHI ¢ HAPYIIEHHEM 030HOBOTO CIIOA?

30. B yem cymHoCTE 6€30TX0HOTO IIPOU3BOJICTBA?

31. Hro o6osnauarot Tepmunsl [1JIC, TIJIB, ITIK. Kakosa cBa3b mexny IIJK u ITJIC,
I[IJAK u IIAB? :

32. HopMaTuBHBIe Tpe6OBaHUS K KAYECTBY Ta30BHIX BEIOPOCOB.

33. HopmarusrEIe TpeGoBanys K Ka4eCTRY BOJBL.

34. KoHTpoib 3arpsisHEHNS IOYBEL.

35. Ouncrka ra3oB OT NBUIA.

36. OcHOBHEIE HANPaBIIEHUs! PAIIMOHAIEHOTO BOJOIIOIB30BAHHS.

37. BnusuHue npuposHBIX (aKTOpOB Ha pacceMBaHME BpPENHBIX BEIOPOCOB B
IPU3EMHOM CJI0€ aTMOC(hEPEL.

38. MeToap!I 3amuUThI OT IIyMa.

39. Metoae! 3amuTEL ¥ IpeOTBpaIlEeH s BUGPAIHH.

40. IIpuBenuTe nprMepbl 06E3BPEKMBAHNSL ¥ PEKYIEPAIIHE OTXOIOB II0 H3y4acMOM

BaMu cienuansHOCTH.

7.YYEBHO-METOAWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
AUCIIITIJINHBI (MOAYJIS)
a) ocHOBHas nuTeparypa (houn Gubmuoreky Bal'Y):

il Banosa (Komsmosa), B. JI. Dxronorns [Snexrpornsii pecype]: VueSurk /B. L
Banosa (Konpuiopa). - 2-e wan., nepepab. u jom. - M. M3 arTenseko-1oproBas Kopropanys
«Jlamkos " K%, 2012. - 360 c. - ISBN 978-5-394-01752-0.
http://znanium.com/bookread2.php?book=415292.




U3/laHME Ha OCHOBE: OKonorus: YdeGHHK s BY30B. - 9-¢ m3n., nepepab. u mom. - CIIG:
Xumnsgat, 2007. - 288 c.: . - ISBN 5-93808-128-9

1.

2.

B) IIEPHOJHYECKUE H3/IAHHS:

Kypran «Oxomormsay — HAyqHBIH  JKypHalI, TOCBSIIEHHBIH HpoGieMam
TCOPETHYIECKOH U SKCIIEPUMEHTANBHOM sKkonoruu  hitp://ipae .uran.ru/ecomag

Kypuan «buocdepay http://www.biosphere2 1 century.rus

Kypuan «eorpadust u nmpupozmsie PECYPCHI» - HAYYHBIA JKypHAlX, B KOTOPOM
LIUPOKO OCBELIAIOTCS reorpaduueckue ACIIEKTHI pereHus KPYITHBIX
HapOTHOXO3UCTBEHHBIX MMPOOJIeM, GOJNBIIOE BHUMAHHE YACIICTCS PanHOHANEHOMY
TIPHPOIOIIOIB30BAHUIO u oXpaHe OKpy Xaromeit CPEIBI.
http://www.izdatgeo.ru/index.php?action=journal&id=3.

Joxmansr 1o IKOJIOTHHECKOMY MOYBOBE/ICHHIO — SJIEKTPOHHBIN HAayYHBIA KypHAIL.
Cozmepxut pesynbrarsr TeopeTHUECKHX, SKCIEPUMEHTAIBHBIX HCCIEN0BaHui B 00NacTu
9KOJIOTHYECKOT0 ITOYBOBEIEHM . http://jess.msu.ru

T') HHTEPHET-PECYPCHL:

http://basik-ecology.ru

http://www.ecologvylife.ru

http://biodat.ru

8. MATEPUAJIbHO-TEXHUYECKOE OBECHEYEHUE
AUCHUAIIJIAHBI (MOYJIS)

MyneTuMenuitHbIe cpencTBa; HAOOPHI CHalioB, 3afaHus /Ui KOUICKTHBHOTO U

WHIUBUAYAIbHOI'O PELUCHUS.
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IIporpamma paccMOTpeHa 1 0[00peHa Ha 3ace1aHun Kadeapsl GHOIOTHH ¥ SKOTOTHH
Ipotokon Ne 277 / %ﬂLOT F.04. 45" ropa

3aBenyromuii kadenpoii / /;%f/// Tpudonosa T.A.

AV E A

Pabouas IIporpaMMa pacCMOTpeHa M onofPena Ha 3aceaHun yueOHo-
METOAUYECKOM KOMMCCHM Hampaenenus  28.03.01.  «Hanomexmnonozuu u
MUKPOCUCTEMHASL INEXHUKA.

IIpoTokon Ne ,/ oT Z 04 51 roga —

Ipencenarens KoMuccHu Lo A et A e

/




JHUCT MEPEYTBEPXKAEHAS
PABOYEN IIPOI'PAMMABI AUCIATIINHBI (MOIYJIST)

PaGouas nporpamma ono6pena na AV '{?1'020/ 4 y4eOHEIH ro
[Iporoxon 3acenasus kapenpst e {  or 30,0 A Erona /- /
3aBenyromuit kaheapoi / < /A’-&z’&w&/ f .

Pabouast mporpamma onobpena na AD70 ’}@f- yueOHEIH rog
ITporokoi 3acemanus Kapeapei Ne 7 ot W’ *fﬁ"o,ua

3asexyrommmii kadempoit

PaGoyast mporpamma omoOpeHa Ha Y4eOHBI Tox
IIpoToxomn 3acenanus Kaeapsr Ne OT roxa
3aBenyrommii kahempoi

éﬁc&i/ﬂ w7 A
4




AxkTyannsauus paGoueii IPOrpamMmmabl

B mensx mnosenmenus kagectsa OOy4YeHUs CTyAeHTOB aKTyallM3upoOBaH
CITMCOK OCHOBHOU U JIOMOJIHUTELHOMN JUTEPATYPHI.

a) OCHOBHas JuTepaTypa (oun 6ubmuorexu Bal'V):

Tpudonora T.A.: Tlpaktuxkym / T. A. Tpudonora, M. JI. deoxrucrosa, H. B. Yyraii ;
Bnagumupckuit FOCYNApCTBEHHbIH YHHBEPCUTET HMEHH Anexcannpa I'puropbeBuua u Huxonas
I'puropserrua CromeTorsix (Bnl'Y)— Bmagumup : 2014 — 103 ¢. : un., tabn. — Hmeercs

SJICKTpOHHast Bepcus .— bubmuorp.: ¢. 103. ISBN 978-5-9984-0493-1
0) Jonmonuutensras nutepatypa (honn 6uGnuorexu Bal'V):

Tpudonora, Taresna AxartonbesHa. Ob6was sxomorus: naboparopHelii mpaktakym / T. A.
Tpudonosa, Y. JI. ®eokrrcTora, H. B. Uyraif / Bnagumupcekuii rocynapersennsiii YHHUBEPCUTET HMEHH
Anexcannpa I'puropresrya n Hukosas I'puropresnya Cronerossrx (Bl V), - Bnagumup: 2014 — 107
¢. imeetca snekrponnas sepeus. ISBN 978-5-9984-0532-7.



