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I.OEJHU OCBOEHU A JUCIHUITJINHBI

Hesabro 0CBOEHUS AUCHMITITMHBI « DKOJIOTHS SBIIIETCS:
O3HAKOMJIEHHE CTYIEHTOB C KOHILENTYalbHBIMH OCHOBaMHU DSKOJOTHH Kak
COBPEMEHHOM KOMIIIEKCHON (hyHIaMeHTaIbHOM HayKu 00 sKocHcTeMax u Grocdepe;

(hopMHpOBaHHE  SKOJOTHUECKOTO

0cOOEHHOCTEH CIIOKHBIX JKUBBIX CHCTEM;
BOCTINTAHNE HABBIKOB 3KOJOTHYECKOM KYJIBTYPHI.
3aga4m OCBOEHUS TUCIUITITUHEI.
M3Y4YUTb OCHOBHBIC IIOJIOJKEHHUS, 3aKOHbl M METOOBl €CTECTBEHHBIX HAayK,
MPUMEHATH WX Ha [PaKTUKE U B IPO(ECCHOHAIBHOM esTeIbHOCTH;
OBJIAJIETh METOJAMW CO3JaHUS MaTeMaTHYeCKUX MOJelell 3KOJOTMYECKHX
MPOLECCOB, MOAEIUPOBATH U3MEHEHUs], KOTOPbIe MOTYT MPOU30HTH B OKpYKaIOLIeh
Cpele MpU pa3uyHbIX BO3IEHCTBHUSX.

MHUPOBO33pCHHA Ha OCHOBE 3HaHuA

2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

,HHC].{HHHHHH «DKOJIOTUSI» OTHOCUTCS K JHUCLHHIIIIMHE T10 Bb]ﬁopy BapHaTI/IBHOﬁ

HacTH.

[IpepeKBU3UTHI AUCLUIIIUHEL:

e MaremaTuka.
e Hudopmaruka.
e @usuka.

3.IIVTAHUPYEMBIE PE3VYJIBTATBHI OBYUYEHMUS 10 JUCHUITJIMHE

[Inanupyemble pe3ynpTaTbl OOYYEHHS MO AUCLMIUIMHE, COOTHECEHHBIE C
IIaHUupyembIiMU pesynbrataMu ocBoeHus OITOIN.

Koa ¢popmupyembix VYposeHb | [Lmanupyemele pe3yabTaTsl 00y4eHUs
KOMIEeTEHLIHH OCBOEHHUS | IO IMCUMUILINHE XapaKTEPU3YIOLIHE
KOMTIETEeHI1l| 3Tarbl GOPMUPOBAHUSI KOMIIETEHLIH
15051 (TToxazaTesnv OCBOEHUSI KOMIIETEHIINHN )
1 2 3
(VK-8) CnocobeH co3pnaBathk u | HacTuuyHoe | 3HATE: Oe3omacHbIe YCJIOBUS
| TOAAEPIKUBATD Oe3omnacHsbIe YKWA3HEIEATEIbHOCTH, B TOM YHCIIE MIPH
YCIIOBUSI JKM3HEIEATENIbHOCTH, B BO3HUKHOBEHUH ype3BblYaiHEIX
TOM YHCJIe TPU BO3HUKHOBEHHH CUTYyaLUH
ype3BbIYaiHbIX CUTYaLHiA. VMeTh: co3maBaTh U IMOAAEPIKMBATH
Oe3omnacHele YCJIOBHS
JKU3HEAEATEIBHOCTHU, B TOM YHCJIE TIPH
BO3HHUKHOBEHHHU Ype3BhIYaiiHbIX
CUTYyaLui.

Bianers: crmocoOHOCTBK CO3/1aBaTh U
MoJNepKUBATh O€30IacHbIe YCJIOBHS




KU3HEICATEIIBHOCTH, B TOM YHUCIIE IPU
4pe3BbIYANHBIX

BO3HHUKHOBEHHH

| CUTyaLWH.

4.0bbEM U CTPYKTYPA JTUCHUIIJIMHBI

TpynoeMKOCTb IUCLUIUTHHBI COCTABISAET 2 3aUETHBIX €IUHUIIBI, 72 yaca.

Buael yuebHoit
paboTsl, BK/IOYast

Ob6bem Dopmel
CaMOCTOSITENTEHYHO yueGHOM TeKyIEro
b paGoty cTyaeHToB padoThi, KOHTpOJIsl
g U TPYA0EMKOCTh (B . yCrieBaeMoc
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1 | paznen. Beenenue. 6 2 2 3
Z 2 paznen. BzaumoneiicTBue | 6 4 |2 3
OpraHM3Ma W cpejibl.
3 3 paszzen. buocdepa. 6 6 2 4 3 3/50% 1 pe#Tunr-
: KOHTPOJIb
-} 4 paspmen. UYenoBek B |6 8 2 5
ouochepe.
2 5 vpaszgen. @axtopsl M |6 10 |2 B - 2/33,3%
pecypcel cpejibl.
6 6 pazgen. [Ilonynsumu u |6 12 |2 4 3 2/33.3% 2 pe#TuHr-
coobiecTna. KOHTPOJIb
7 7 pazjen. DKOCUCTEMBbI. 6 14 12 3 5 2/40%
8 8 pasjenn. [Mpunumnet | 6 16 |2 3 5 2/40%
pauroOHAIBHOTO
MCIOJIb30BaHMsl  [IPUPOAHBIX
PECYPCOB 1 OXPaHbl PUPOJIbL
9 9.Paznen. 3aKkirOueHHE. 6 18 |2 5 3 pelTHHr-
KOHTPOb
Bceroza 6 cemecTp: 18 18 36 |11/30,5% | 3auer
N Hanuune B AHCLUIUJIHHE _
KIT/KP
Wroro o Jacuunininne 18 18 36 | 11/30,5% | 3auer




Conep:xaHue JIEKIHOHHBIX 3aHATHH 10 JHCHHUIIHHE
Pazgen 1. Beenenue.

Conepxanue. MecTo 3KONOTHM B CHUCTEME HAyUYHBIX 3HAHUHA. 3HaueHHe
9KOJIOTUYECKOT0 00pa30BaHMsI ¥ BOCIIATAHMS.

Pasgen 2 BzanmopgelicTBHe opranusMa u cpesbl.

Conepxanme. ODyHIaMeHTaIbHbIE CBOWCTBA JKMBBIX CHCTEM. YpoBHHU
Ononoru4eckoi opraausanyy. OpraHu3M Kak JUCKpETHas CaMOBOCIPOM3BOISINASICS
OTKpBITas CHUCTEMa, CBsA3aHHAs CO Cpefod OOMEHOM BelecTBa, SHEPIHMH U
nHopmanuu. PasHooOpasue opraHusMoB. VICTOYHMKH 3HEPTHH MJIS OPraHHU3MOB.
ABroTpod@bsl M rereporpodsl. Tpoduueckre OTHOIIEHHS MEXAY OPraHH3MaMHu:
IIPOJAYLIEHTHL, KOHCYMEHTHI M PEOYyLECHTEHI.

Pasznen 3. buocdepa.

Copepxxanue. Ctpoenue 3emnu, e€ 00OIOUKH, UX CTPYKTypa, B3aUMOCBS3b,
nuHamuka. buocdepa. Pons B. Y. Bepranckoro B opMupoOBaHHM COBPEMEHHOTO
noHATHsT 0 Ouocdepe. PacnpocTtpaneHue >XuUBOro BemiecTBa B Omocdepe u ero
BIMSHME Ha CBOMCTBa OCHOBHBIX KOMIIOHEHTOB reorpaduyeckoii 000I0YKH.
['panunel  6uocdhepsl. JKuBoe, kocHoe W  OHOKOCHOE  BeIECTBO, UX
B3aMMOIPOHUKHOBEHHE U MEPEepOKIAeHHE B KPYyrOBOPOTax BeILIECTBA U JHEPIUU.
[TouBa KaK KOMIIOHEHT OuoOC(epbl. AHTPONOIeHHOE 3BTPO(QUPOBAHUE BOIOEMOB.
OHeprerudeckuid Oamanc Ouocdepbl. KpyroBopoT BakHEWIIMX XUMHYECKUX
3JIeMEHTOB B Ouocdepe.

Paspnen 4. Yenosek B Ouocdepe.

Cognepxanue. YenoBek Kak OHOJOTHYECKMM BHA. DKOJOTUS U 340POBBE
ye/loBeKa. JKOJIOTHUS YeJioBEeYeCTBa: MpOoOIeMbl AeMorpauu, pecypcsl 6uochepsl.
[IpeqHamepeHHOE X HENpeOHAMEPEHHOe, MpsMOE U KOCBEHHOE BO3JIEMCTBHE
YyeloBeKa Ha IPUPOLY. DKOIOTHYecKHid Kpusuc. OrpaHUYeHHOCTb PECYPCOB M
3arpsisHeHure cpefbl Kak (akTop, JIMMUTHPYIOIIMN pa3sBUTHE 4YeElOBEYECTBA.
DKojorHueckass OIleHKa TMNPUPOAHONW CpeAbl YU BO3MOMKHBIX aAHTPOIIOIE€HHBIX
IIOCJIEACTBHH B LIEJSIX ONTUMU3ALUU ONOChEpBHL.

Paznen S. @akTopbl U pecypchl cpeabl.

Conepxanue. IlpencraBneHre O (U3UKO-XUMHYECKOH cpene oOHWTaHMS
OpPraHU3MOB; OCOOEHHOCTH BOIHOM, TTOUYBEHHON M BO3YITHON Cpell. AGHOTHIECKHE
U Guothueckue (akTopsl. Dmadudueckue (mouBeHHBIE) dakTopsl. B3anmonencTsue
IKOJIOTHUYECKUX (AKTOpOB. 3aMeHHMble M He3aMeHMMBIEe pecypchbl. Konuenuus
TUMUATHpYIOUX (akTopoB. 3akoH MuHMMyMma JIuOuxa, 3aKOH TOJIEPaHTHOCTH
[lendopna. Ipencrasienne o6 skonoruyeckor Hume. OpraHU3MbI-HHAUKATOPEI
KayecTBa Cpeabl.

Pasnesn 6. HHomyasinuu 1 coo0mecTBa.

Conepxanne. OnperneneHre MOHATUNR «OHOJOTHYECKUAN BUID» U «IOMY IS,
IMonynsuusi Kak 3j1eMeHT 3KocucTeMbl. CTaTiyecKue XapaKTePHUCTHKH IMOITYJISIIH.
Buomacca 1 criocobsl €& BelpakeHre. MeTo[bl OLIEHKH YHCIEHHOCTH ¥ ILIOTHOCTH



nonynsuuu.  JMHaMuuYecKue — XapaKTEPUCTMKHM  IOMYJISLHH:  POKIaeMOCTb,
CMEPTHOCTB, CKOPOCTh MOMYJALMOHHOTO pocTa. JluHamuka 6Homacchl. [lonsTre o
OWOTPOIYKTUBHOCTH. bromeHo3s!l (coobmecTBa), MX TaKCOHOMMYECKHH COCTaB H
(GyHKIUOHANBHAS CTPYKTypa. [HIBI B3aMMOOTHOINEHMH MEXIYy OpraHu3MaMu:
cuMOM03, MyTyanu3M, KOMMEHCAN3M, KOHKYPEHIWs, XUIHAIeCTBO. MeKBHI0Bas
KOHKypeHIusi. [IPHHIMI KOHKYpeHTHOro wuckmouenus. Cykueccus (mepBuyHad,
BTOpHUYHAs).

Paszgen 7. JxocHcTEMBI.

Conmepxanue. OrnpeneneHne TMOHATHA «3KOCHCTEMa». JKOCHCTEMa Kak
GyHKIMOHANBHAsS U CTPyKTypHas enuHuna Ouochepsl. CocTaBHBIE KOMIIOHEHTHI
3KOCHUCTEM; OCHOBHEBIE (DAKTOpHI, OOecneyrBaroNie ux cyiecrsoBanre. OCHOBHEBIE
3Tambl WCIIONB30BAHHUS BEINECTBA M OJHEPIWH B 3KocHcTeMax. llacTOMiHBIE 1
NeTPUTHBIE MHUINEBbIE Lemu. JKonormdeckas 3(QQEeKTUBHOCTb. IKONOrHIECKHe
nupaMusl. PasHooOpasue BUIOB Kak OCHOBHOH (hakTOp yCTOMIMBOCTH SKOCUCTEM.

Paszgen 8. IIpuHUMNBI PalHOHAIBLHOIO HCHOJb30BaHHS NPHPOAHBIX
pecypcoB H 0XpaHbl IPAPOBI.

Conepxxanve. DKONOTHYEeCKHe [PUHLMIEI PAHOHATBHOTO HCIIOIb30BAHMA
MPUPOAHBIX  PECypcoB ¥ OXpaHbl  [PUPOABI;  OCHOBEI ~ 3KOHOMWKH
IPUPOJIONONB30BAHUS: TEXHAKA M TEXHOJOTMM 3alUThl OKPYXKAIOLIEH CpPEMbL;
OCHOBBI 3KOJIOTHYECKOTO MpaBa; NpodeccHoHallbHas OTBETCTBEHHOCTS.

Pa3pgen 9. 3aknroyennue.

Comepxanme. [mobanbHele U JIOKalbHEIE Hpobmembl skosoruu. Haydmble
OCHOBBI ¥ KOHIIEMIMS SKOJOTMYECKOr0 MOHHUTOPUHTa OHOCHEPHBIX ITPOIECCOB.
DKOIOrHYECKUH MOHUTOPMHI M 3KOJOTHYecKas OKCIepTH3a. JKOHOMHYECKHE,
3CTETUYECKHE W OTHUYECKHME [PUYMHBL, TMOOYXKIAroIue OXpaHATh IPHUPOIY.
MeKIyHapOIHOe COTPYAHMYECTBO B 00IACTH OKPYIKAIOIIEH CPEIbL.

Copaepsxanue Ja00paTOPHbIX 3aHATHH N0 THCUHILIHHE

Pasnean 3. buocdepa.

Copnepxanue. Onpenenenue pH KACTOTHBIX OCaIKOB.

Pasznen 5. @akTopbl H pecypchl cpelbl.

Copepsxanne. OrnpeleleHrde KOMMYECTBA aHTPONOICHHBIX 3arpsI3HCHUH,
[OTIAJAI0NMX B OKPYKAFOLIYIO CPELY B pe3ynbTaTe paboThl aBTOTPaHCIOPTa.

VoHU3UpYIOITHe U3ITy4eHHs U OKpYKaroIas cpera.

Pasaea 6. IMonyasinuu u coo01IeCTBA.

Pazgen 7. IxocucremMsl.

Coaepxanue. CTpyKTypa S3KOCHCTEM.
Pazgen 8. IlpuHunmnsl panHoOHAJBLHOIO HCMOAbL30BAHHS NPHPOAHBIX

pecypcoB B OXpaHbl NPHPObI.
OmnpezieneHne OPraHoIeNTHYECKHX CBOUCTB U JKECTKOCTH BOJIBL.



S.OBPA3OBATEJIBHBIE TEXHOJIOI'NA
B npenonaBaHuy AUCIUILUTHHBEI «DKOIOTHS» HCIONB3YIOTCS pPa3sHOOOpa3HBIe

00pa3oBaTeNnbHble TEXHOJIOTHH KaK TPaAUIIMOHHEIE, TaK U C TPUMEHEHUEM aKTHBHBIX
Y UHTEPAaKTUBHBIX METOJ0B O0YIECHHUS:

AXTUBHBIE U HHTEPAKTUBHBIE METO bl O0YYEHHUS:
— HMarepaktuBHas nexuus (pasnen Ne3,5);
— I'pynnoBas auckyccus (pazmen Neb);
— IlpumeneHne UMUTALMOHHEIX Mojenel (pazmen Neg);
— Pa30op koBKpeTHBIX cuTyarmit (pazmen Ne9).

6.OHEHOYHBIE CPEJCTBA JJISI TEKYIIETO KOHTPOJIS
YCHEBAEMOCTH, MPOMEXYTOYHOM ATTECTAIIAH I1IO UTOTr'AM
OCBOEHUS JUCIIUITVIMHBI 1 YYEBHO-METOAUYECKOE
OBECIIEYEHUE CAMOCTOSTEJBHOMN PABOTHI CTYJIEHTOB

PeliTuHr-koHTpOB Ne 1
1. HazoBute u oxapakTepusyiite pasnuuHble abuorudeckue ¢akropsl. Ha
npuMmepe JIr00ro M3 abUOTHYEeCKMX (PAKTOPOB MAalTe OINpedeleHus ONTUMYyMa,
CTPECCOBOM 30HBI, IPEIETIOB YyCTOHUHBOCTH.

2 Yro takoe nmumutupyrommi gakrop? Chopmynupyiite ero.

3. Ha npumepe moboro Buaa gaiTe omnpeaeleHne MIOTHOCTH TOMYIISIIHH.
Kak nocnenHss 3aBUCUT OT aOHOTUYECKUX (PaKTOPOB?

4, KaxoBpl BakHeHIHe KnuMaTthdeckue (Gaxtopbl? ONUILIATE BO3MOKHBIE

B3aUMOJIEUCTBHUSI OMOTHYECKMX U aOMOTUYECKHMX (aKTOpOB, OTpaHUYMBAIOIINE
pacIpocTpaHeHue BUIOB.

5. UTo MOXET NpPOW30MTU C IKOCUCTEMOW IIpU M3MEHEHWM OJHOIO W3
abroTHUUeCKuX UK OuoTudeckux HakTopoB?

6. Uem mpencraBneHbl BUOBI B 3KocucTeMe? Kak AOMKHBI COOTHOCUTBCS
POXKIaeMOCTb ¥ CMEPTHOCTb B CTAOUJIBHOM SKOCHCTEME?

7i JlaiiTe omnpeneneHUe W CPaBHUTE CMBICI OMOTHYECKOTO IOTEHLHANa U
COTIPOTUBJIEHUS CPEBI.

8. JlaliTe ompeneneHus BHIA, COOOIIECTBA, 3KOCHUCTEMBI, OHOCHEDEL,
SKOJIOTHH.

g, Yro Takoe mpomyueHtel? KakoBa wux poms? HasoBure u

OXapakTepu3yHTe KIIFOUeBOH IIpolece, TpeOyIomMi X y9acThs. Y KaKUTe Pa3Iudust
MEKIY OPTaHUYEeCKUM U HEOPraHWYECKHM BEIIECTBOM.

10. UYro Takoe koHCyMeHTHI? [IpuBenuTe mpuUMeEphl, UIIFOCTPUPYIOLINE HX
MHoOroob6pasue. Ha3oBuTe OCHOBHEIE TUIIBI KOHCYMEHTOB U JalTe UX OMpEAeIeHHe

PelATHHr-KOHTPOJIb No 2
1. Yro Takoe merput? Yem nmeTpuTodard W peAyLEHTHl OTIHYAIOTCS OT
Ipyrux KOHCYMeHTOB? UeM peIyLEeHTHl OTIMYAloTCA OT APYTHX JHETPHTO(paros?
Kakue fBe KpyIHBbIE TPYIIIIEI OPraHW3MOB OTHOCSTCS K peNyLEHTaM?
s JlaiiTe OmpeNeNeHHss NMINEBOM LemH, IUIIEBOH CEeTH, TPOQUYECKUX
ypOBHEH, 6MOMaccCHl.
3. B ueM mpUYMHA cTabUIbHOCTH 3KocucTeM? [TodeMy OHM H3MEHSIOTCSI?



4. Hatite onpesienenne MeCTOOOUTAHMUS ¥ SKOJIOTHYecKoi Hummw. [loscHuTe
pasHUIly MEXIy HAMH.

3. IlpuBenute NpuUMeEpHl TOro, KaK MPHCIOCOOIEHHOCTs DPAacTeHHH |
KHBOTHBIX K KOHKPETHBIM MECTOOOHTAHHUAM H/HIH HHIUAM CHIIKACT MEKBHIOBYIO
KOHKypeHIuio. [Touemy 3T0 yBenuuuBaeT GHOIOTHYECKOE PazHOOOGpa3He IKOCUCTEM
1 CTIOCOOCTBYET NOANEPKAHUIO UX PABHOBECHS?

6. IlpuBenuTe  TpWMEpHl  IIOCTENICHHOTO  W3MEHEHWs  IIPHPOIHBIX
skocucreM. [lalTe ompenesieHHe W NPHUBENHUTE NMPUMEPHI NEPBUYHON M BTOPUYHOM
CYKLIECCHH.

z. OOGbscHuTe, TOYeMy IS Pa3BUTUsS PACTEHMSAM HYKEH IOCTOSHHbIN
poctyn Kk Bone? Jlalite omnpezneneHMe WHOWIBTPALMA W BOAOYIEPKUBAIOIIEH
CIIOCOOHOCTH; OOBSACHUTE, TIOYEMY OHHM TaK BaJKHBL

8. JlaiiTe ompeneneHue adpalldy IIOYBH; OOBICHUTE, IIOYEMY OHA TaK
BakHa. OnuimTe ABa GakTopa, MPEnsSTCTBYIOIIME a3palyH.
9. Yro takoe pH? B kakux npenenax pH Bo3MoKHa KH3HB?

10.  OmmmmuTe, Kak cosleHas BOZa IPEMATCTBYET POCTY PACTEHUI.

PeliTHHr-KOHTPOJIBL No 3

ks KaxkoBpl BakHeWIIWe WCTOYHWKH BOMSHOTO Mapa, MOCTYIAIOWIEro B
aTtMocepy?
2. Haiite  ompeseneHHe  NOBEPXHOCTHOIO  CTOKa, HMH(UILTPALWH,

OTHOIIEHUs] MHOUILTpaLys/ TIOBEPXHOCTHBIA CTOK, IIOBEPXHOCTHOM  BOJIHI,
poCaYMBaHUsl, TPYHTOBEIX BOJA. ONUINIKATE NPOABMKEHHUE BOABI B 3€MIIIO M BHYTPH
Hee, UCIONB3yst 3TH TepMuHEl. Kakyro Bomy o0br9HO moTpebmsitoT pactenusn? Kaxyro
BOAY OepyT B Konoauax?

3 HasoBuTe pasnuaums MeXIy eCTECTBEHHOM W  aHTPOIIOreHHOM
3BTpodHU3aLneH.
4, Hatite onpenenenue Oydepa u 6ydeproit emxoctd. OOBACHHUTE, ITOYEMY

HEKOTOpPBIE JKOCHCTEMBI COXPaHSAIOTCH, a APYTHe pa3pylmaroTcs I0J BIHUSHHEM
OJIMHAKOBOI'O KOJIMYECTBA KUCIOTHEIX OCaIKOB.

5. Pacckaxure, Kak KHUCIIOTHBIE OCagKU BO3IAEHCTBYIOT Ha IAMSTHHUKH
apxuTekTypsl. [IpoBenure napannens MeXay 3THM SBISHUEM U motepeii 6ydepHOi
€MKOCTH.

6. OnuimTe OpyupoLy U 3Ha4€HHE 030HOBOTO CIIOS.

7 PacckaxuTe, kak (OpMHUpYeTCS O30HOBBIM CJIIOH M 4YTO BeNeT K ero
Pa3pyLIEHHUIO.

8. B yem cyniHoCcTh 6€30TX0IHOTO TPOU3BOACTBA?

B. TpebGoBaHus K TTOJUTOHAM ITPOMBILILIEHHBIX OTXO0B.

10. OcHOBHBIE HaNpaBleHUs PALMOHAIBHOIO MCIIOIB30BAHUS IIPUPOIHLIX
pecypcoB.

Bonpochl k 3a4eTy (IpOMe:KyTOYHAs aTTeCTALMSA)

1. Uctopuss  pasButuss  Haykd. OCHOBHBIE  IIOHATHS  SKOJIOTHH.
B3auMOOTHOIIIEHHUS SKOIOTHU C IPYTUMU HayKaMHu.
2. Mertonsl 9KOJIOTHUH: 9KOCHACTEMHBIH, CHUHAIKOJIOTHYECKHUH,

ayTOJKONIOTHYECKHH, aHAIM3 MeCTOOOWTaHUs, 3BOMIOLMOHHEIA. CoOOTHOIIEHUE
SKOJIOTHH C IPAKTUKON OXPaHbI IPUPO/IBI U OKPYKAFOIIEN CPEIbI.



3. YpoBHH OHOJIOTMYECKON OPraHU3aI|H.

4. Opranusm Kak JUCKpeTHas CaMOBOCIIPOM3BOASIIASCS — OTKPBITAS
CHCTEMa, CBSI3aHHAasi CO Cpelori 0OMEHOM BEIEeCTBa, SHEPTUHU U HHGMOPMAIHH.
3. VICTOYHWMKYM SHEPTUM Ul OPraHU3MOB. ABTOTPO(BI U TreTepoTpOQBL.

@oTocHHTE3 ¥ IbIXaHWe. XeMOocHHTe3. Tpoduueckue OTHOIUEHMS MEXIY
OpraHM3MaMu: IPOAYLEHThI, KOHCYMEHTHI, PENYLIEHTHI.

6. OmpeneneHuss MOHATHN BUI, MOMYJISNUS, COOOIIECTBO, OHOTEOIEHO3,
IKOCUCTEMA.
e YcnoBus M pecypchl cpenbl. IIpencraBienuss 0 (DU3HKO-XUMHYECKON

cpelnie OOUTaHKs OPraHU3MOB; OCOOEHHOCTH BOJHOM, IOUYBEHHOM U BO3MYIIHOM Cpef.
AbuoTnueckue u 6uoTuuecKue GpaKTopEkI.

8. 3akorn Ilendopma. Jlmmutupyromme ¢akrtopsl. I[IpaBuino Jlubuxa.
B3aumozelicTeue 3KOJIOTMYECKUX (haxTopoB. Buotuueckue (bakTopHI.
B3auMOOTHOIIEHNS ¥ B3aMMOCBSI3HM OpraHn3MoB. [Ipencrasienye o6 5KOI0rHYeCKO
HUIIE.

9. IMTonynauuu. Ilomynsumst Kak »3JeMeHT 3KocucTeMbl. CraTudeckue
XapaKTePUCTHKY IIOMyNALMHA: YUCICHHOCTh IUIOTHOCTH M BO3PACTHOM COCTaB.
JluHamu4decKre XapakTepUCTHKH IOMYISIUA: POXXIaeMOCTh, CMEPTHOCTD, CKOPOCTE
IOIYJISILMOHHOIO POCTa. OKCIIOHEHLUANbHAs ¥ IJIOTHCTHYECKAass MOIENIH pocTa
nomnynsuui. ConpoTUBIeHUE CPebI.

10. BsaumopelicTBue  nomynsmuid B coobmiecTBax.  MexXBUIOBas
KoHKypeHuus. [lpuHuun KoHKypeHTHOro wuckimrodeHus. OTHOIIEHHS “XMINHUK —
xkeprBa’. ComnpsbKeHHbIe KoneOaHUs YUCIEHHOCTH XWIIHWKAa W KepTBhl. Bumosoe
pa3zHooOpa3ue Kak cnenupuyeckas xapakTepuCcTHKa COO0IIeCTRa.

11. Dkocucrembl Kak XopoJjorudeckue emuHunsl O6mocdepsl. CocTaBHEIE
KOMIIOHEHTBI 3KOCHCTEM, OCHOBHBIE (DAKTOPBI, 00ECIIEYNBAIOIINE X CYIIECTBOBAHIE

12.  Dkonoruyeckue mnupamMunsl. buonorudeckoe KOHIEHTPUPOBaHHE B
MTHIIEBBIX IETsX.

13. Dkojoruyeckue CyKIECCUM. OJK30TCHETHUYECKHE M JSHIOTECHETHYECKHE
cykueccud. IlepBuUYHBIe XM BTOpUYHBIE CcyKueccud. KimMakcHble cooOIecTsa.
ABTOTpOGhHBIE U TeTepPOTPO(HEIE CYKIIECCHHU.

14. Dxonormuyeckoe  paBHOBecHe. CTaOUIBHOCTP M YCTOHYMBOCTH
sKocucteM. PazHooOpa3ue BIIOB KaKk OCHOBHOM (PaKTOp YCTOMYHUBOCTU 3KOCHCTEM.

15. TIIpoucxoxneHue U cTpoeHue 3emiu. 3eMHble 000m0uku. CTPyKTypa H
rpaHuIEl 6rochepsl. Poms B..BepHanckoro B (POPMHpOBAHWM COBPEMEHHOTO
nousTss o Ouochepe. JKuBoe, KocHOe, GHOKOCHOE U OHOreHHOE BELIECTBO B
ouocdepe.

16. OcHoBHBIE 3Tambl dBomonus Ouocdepsl. IlorsTHe o0 Hoochepe Kak
cthepe yemoBeUECKOTO pazyMa.

17. CoBpeMeHHBIE 3KOJIOTMYEeCKHe IIpOOIeMBI M OXpaHa OKpY)KarolleH
CpelEbL

18.  OcHOBHBIE HaITpaBJICHHs PALMOHAIBHOIO BOJOIIOIE30BaHuUS.

19. OcHOBHBEIE HampaBieHUsS PALUOHAJBHOIO HCIIOJIB30BAHUS NPUPOIHBIX
pecypcoB.

CamocTosnTeabHas padora
CamocrosTensHas paboTa CTYAEHTOB IIPOBOJUTCA B COOTBETCTBUU C

TEMaTH4YECKUM IIJIaHOM KYypca. CTyI[eHTBI I[IOJY4YaroT BOIIPOCHI IIO KaXIoM Teme.



KonTpons 3HaHMH OCYIIECTBISETCS B BUJAE YCTHOIO BOIpOca Ha IJ1abOpaTOPHEIX
3aHATUSAX, IPU IIPOMEXYTOUHOM TECTHPOBaHHH.

Bonpocs! assi caMocTOATEILHOM NPOPaGOTKH:

1. YTo MOXET IPOM30WTH C 3KOCHCTEMOW IpPH WU3MEHEHWHW OJHOTO W3
abuoTuyeckux unu OuoTuyeckux GhaxTopoB?

2. HazoBute u  oxapakTepu3yuTe  pa3Hble  THUIBI  HEMUIIEBBIX
B3aMMOOTHOIIEHUHN MeXAy OpraHu3MaMH.

3 CpaBHuTe 3KOCHCTEMY YelloBeKa C APYrUMHU JKocucTeMamu. B dewm
COCTOMT UX cX0/AcTBO? KaKoBBI UX pazmudus.

4. B dyem npuunna ctabunbHOCTH 3K0cucTeM? [louemy oHU U3MEHSIOTCS?

5. [IpuBenute mnpUMepsl TOr0, KakK MPHUCIOCOOICHHOCTh pPacTeHUH U

KUBOTHBIX K KOHKPETHBIM MECTOOOMTAHHUSM W/MIW HHUIIAM CHM)KaeT MEXBHIOBYIO
KOHKypeHIuio. [loueMy 3To yBenuuuBaeT OMOIOrHYECKOe pazHoo0pa3rue 3KOCUCTEM
¥ CIIOCOOCTBYET MOIEPIKAHUIO UX PAaBHOBECHUS?

6. YeM OTIMYAIOTCS M3MEHEHHS SKOCHCTEM, BEI3BAHHBIE YEJIOBEKOM, OT

ECTECTBEHHEBIX CyKIeccuu? B dYem pasHuma MeXAy CyKLeccHeld, HapylleHUeM,
ruoenbr YKOCUCTEMBI?

7 [lepeuncnuTe ¥ ONMUILKTE CBOMCTBA IOYBHI, HEOOXOAMMBIE I/ POCTa
pacTeHHUH.
8. [lepeuncnute dYeTblpe MNUTATENbHBIX 3JIEMEHTa, KOTOPBIE PACTEHHsA

MOJTy4aroT U3 MOYBEL. Kakum oOpa3oM OHU [ONAAAlOT B IOYBY M KaK H3BJIEKAIOTCS
orryna? Jladte ompepeneHue ewigempusanuio U evuyenauusanuio. OObICHHUTE
3HaYEHUE CITIOCOOHOCTH TIOYBHI YIEP/KUBATh JIEMEHTHI IUTAHUS.

% OOBsICHHTE, TOYEMY s Pa3BUTUS PACTEHUSIM HYXEH IOCTOSHHBINA
moctyn K Bome? Jlaiite ompeneneHWe WHOUIBTPAMA M BOJOYIEPXKMBAIOIIEH
CIIOCOOHOCTH; OOBSICHUTE, TOYEMY OHU TaK BayKHEIL.

10. JlaiiTe ompenesieHHe a’paldd IIOYBBI; OOBICHUTE, IMOYEMY OHA TaK
BakHa. OmuimuTe aBa GakTopa, NPeNnsSTCTBYIOLINAE adpaliu.

11. OnuimTe, KaK COJeHas BOJa IPEISTCTBYET POCTY PACTEHHH.

12. JlaliTe ompeleleHHE MEXaHWYECKOro cocTaBa IIOYBHIL. HasoBute TpH
OCHOBHBIX KOMIIOHEHTa JTOro cocTaBa. UTo Takoe cyrauHok? Onmmmre, Kak
MEXaHUYECKUM COCTaB BIMSET HA BIAXHOCTh, 3JIEMEHTHl ITMTAHHS, a3paluio U
06pabaTeiBaeMOCTh 0YBEL. Kakoil ee MeXaHHIECKUH COCTaB ONTHMAIIECH?

13. Onummre pasiuyus, Ha30BUT€  JOCTOMHCTBA W HEJNOCTATKH
OpraHU9eCKUX ¥ MUHEPANbHBIX YI00pEHHH.

14. Ha30BUTE W OMUINUTE PA3NUYHBIE THUIIBI SPO3UH.

15. Kak MoxHO u30exaTh 3aCOJIeHHUs?

16. KaxoBbl Ba)kHEWINIHEe WCTOUYHHUKU BOAJHOIO Iiapa, IMOCTYNaroero B
aTMochepy?

17.  OrKyza ¥ Kak mojydJaroT Boxy? s 4ero B OCHOBHOM UCIIONB3YIOT BOAY
B ropogax M B mHpoMbllieHHOCTH? OOBSCHUTE, MOYeMY notpebiIeHre BOJLI B
MPOMBIILIEHHOCTH ¥ B TOPOZAax Ha3bIBAOT BO3BPATHBIM, & Ha OPOILICHHE -
0e3BO3BpaTHBIM.

18. IlpuBemwTe NpHMepHl Mepepacxofia MOBEPXHOCTHBIX BOL. Omummre ero
TIOCTICCTBHS.

19. Omnummre (¢ mpuMepaMH) BO3MOXXHOCTH 3HAYUTEIBHOTO COKpAIlCHHA
pacxoja BOJIbl Ha OPOIIEHHE, TOPOACKHE U IIPOMBIIITIEHHBIE HYK/IBL.



20.  Omuwwte, Kak yHHYTOXEHHE GONIOT M YKpeIeHue OeperoB BIUSIOT Ha
OCaJIKOHAKOIIEHNE U YPOBEHb OHOIEHOB.

21.  Kak IMPOKO pacmpoCTpaHeHhl KHUCIOTHBIE ocamkk? HacKoNbKO OHH
KHCJIee HOPMaJIbHEIX?

22.  PacckaxuTe, KaK KUCIOTHBIE OCAIKK BIUSIOT Ha BO/JIHBIE 3KOCHCTEMEL.
Kax nx Hapymienue ckaspIBaeTcsl Ha OBGUTATENIX CYIIH?

23. PacckaxxuTe, KaK KHCIIOTHBIE OCAIKU BO3JIEMCTBYIOT Ha MMaMATHUKHA
apXuTeKTypsl. [IpoBenuTe mapamiens Mexay 3THM SBICHUEM W notepeit 6ydeproit
€MKOCTH.

24.  Kak MOXHO COKDaTHTh BBIOPOCHI KHMCIOTOOGPA3YIOMMX BELIECTB C
YTOIBHBIX 3JeKTpocTaHuuk? Kakue MeToIbl OCYIIeCTBHEMBI B  OIKaiieMm
Oynymem?

25. Kak yruekucnbli ra3 yiaBamBaer Temno? Kak MeHsercs YPOBEHb
COZIepIKaHMsl STOr'0 ra3a B atMochepe?

26. Orkyna mocTymaeT MOMOJNHWMTENBHBIA yriuekuchsii ras? Kakx Bol camm
ero BeiaessieTe? Ha3oBUTe UCTOYHUKY APYTUX IAPHAKOBBIX I'a30B.

27. TlepewnciuTe ¥ ONMINNTE WCTOYHMKM XJIOpa, IIOCTYIIAIOLIEeT0 B
crpatochepy. Haiite onpenenenne XDV,

28. T'me u xorga BhepBble OOHAPYKWUIH HapylIeHHE O30HOBOTO 3KpaHa.
Bo3moxHO 1 0HO B Ipyrux pafioHax?

29.  Yro memaercs 1t 60pbObI C HAPYIIEHHEM 030HOBOTO CIIOSI?

30. B uem cymHOCTH 6€30TXOMHOIO NPOU3BOCTRA?

31. Yro ob6oznagator tepmunsl [1JIC, TIB, ITIK. KakoBa cBs3b MEXTY
ITAK u ITAC, TTIK u ITIB?

32. HopmaruHble TpeGOBaHUS K Ka4€CTBY ra30BBIX BEIOPOCOB.

33. HopMaTuBHBIe TpeOOBaH¥US K KAYECTBY BOJEL

34.  KoHTpOJb 3arps3HEHNUs IOYBEI.

35. OumcTKa ra30B OT IBLLIH.

36. OcHOBHBbIE HaMpaBIIEHUS PAI[MOHAILHOIO BOIOTIOIb30BAHMSI.

37. BnusHue npuponHbIX (GaKTOPOB Ha pPaCcCEMBAHME BPEIHBIX BBEIOPOCOB B
IIPA3EMHOM CJI0€ aTMOC(hepEl.

38. MerTonbl 3alIUTHI OT LIyMa.

39. Mertozps! 3alIUTHI U IPEIOTBPAIEHUS BUOPAIHH.

40. IlpuBenure npuMepsl 00€3BPEKHMBaHWSA W PEKYIEPAldd OTXOJOB IO
n3ydaemol Bamu crieniuansHOCTH.

@oHI OLEHOYHBIX CpEACTB [ IPOBENEHHS aTTeCTalldd  YPOBHS
C(OPMHPOBAHHOCTH KOMIIETEHIHH OOYJalomMXCsl 0 AUCHUILUTHHE OGOPMIISETCS
OTZIEIBHBIM JOKYMEHTOM.



7.YYEBHO-METOAUYECKOE I UTH®OPMAIIMOHHOE
OBECIIEYEHUE JUCIIHAIIJIMHBI
7.1. KHuroo0ecne4yeHHOCTH

HauMmeHOBaHME IUTEpaTypHI: aBTOP,
Ha3BaHUE, BUJ U3IaHUS,
U3/1aTENbCTBO

Tox n3nauus

KHUI'OOBECITIEHEHHOCTD

Konuuectro
SK3EMILISIPOB
WU3IaHUK B
oubmorexe
Bal'V B
COOTBETCTBHH C
@®I'0C BO

Hamwuue B
3IIEKTPOHHOU
oubmunorexe Bal'y

0]

CHOBHasl JITepaTypa*

Banora (Konsinora), B. /1. Dronorus
[DmexTporusbii pecype] : YueGuux /
B. JI. Banogra (Konsutosa). - 2-¢ u3n.,
nepepad. u nort. - M. @ Mi3parenscxo-
TOprorasi xopnopamus «Jlamxor u
K, 2012. - 360 c. - ISBN 978-5-
394-01752-0.

hitn://znanium.com/bookread2.php?b
ook=415292.

2012

http://znanium.conmv/bo
okread? . nhp?book=41

5292.

OKojorus. 3aKOHOMEPHOCTH,
MpaBua, TPUHIMIIEL, TEOPHH,
T€PMUHBI ¥ HOHATHS. ABTOPEI
Ecexos E.K., bubmuorpadus:
Dkonorusi. 3akOHOMEPHOCTH,
IpaBuia, TPUHITHIIEL, TEOPHH,
TePMUHBI U TOHATHUS [ DIEKTPOHHBIN
pecype] / EcekoB E.K. - M.: Abpuc,
2012. -
hitp://www.studentlibrary.ru/book/IS
BN9785437200858 .html.
DNEKTPOHHOE U3JJaHUE Ha OCHOBE!
DKoNorHs. 3aKOHOMEPHOCTH,
MpaBuja, IPUHIIUIIEL, TEOPHH,
TEPMUHBI U TIOHATHS: Y ueb.
noco6ue/E.K. Ecbkos. - M.: A6puc,
2012. - 584 c.: un. - ISBN 978-5-
4372-0085-8.

2012

hittp:/www.studentlibr
arv.ru/book/ISBNG783

437200858 .html

Tapacosa H.II. buGmuorpadmus:
Onenka BO3JIEUCTBHS
IIPOMBIIIIEHHBIX IPEINPHATHH Ha
OKpYKaIOUIYIO Cpedy [DNEKTPOHHBIA
pecypc] / Tapacosa HIL - M.
BUHOM, 2012. -
httpy//www.studentlibrary. ruw/book/IS
BN9785996310593.html.

2012

hitp://www.studentlibr
arv.r/book/ISBNO785




DIEKTPOHHOE M3JaHHE Ha OCHOBE:
Tapacosa H.I1. Ouenka Bo3meicTaus |
[POMBINUICHHBIX IIPEANPUATHH Ha
OKPYKaroIIyIo Cpely [DIeKTPOHHBIH
pecype] : yuebuoe mocobue / H.IIL.
Tapacopa, b. B. Epmonenko, B. A.
3aiies, C. B. Makapos.-2i1. u3a.- M.

BMHOM. JlaGopaTtopus 3HaHWMi,
2012.- 230 c.: mr. ISBN 978-5-9963-

1059-3. J

JlononHuTenpHAS TUTEpaTypa
I'apus  B.M., Knemosa U.A., 2005
Konechukos B.M. BubGnuorpadus:
"ITpomeliniennas 9KOJIOTHS

[DNEeKTpOHHBIH  pecypc]:  yuebH.
nocodue / B.MTIapun, H.A.
Knenora, B.M. KoiecHukoB; mnon

pen. B.M. I'apuna - M.: YMIT XJIT, http/fwww studentlibr
2005." : arv.ru/book/ISBNS890
http://www.studentlibrary.ru/book/I 352822 .html.

SBN5890352822 html.
DIEKTPOHHOE HW3JlaHWE Ha OCHOBE:
[IpomplmienHas 3koyorus: YueOH.
nocobue/ Ilox pex. B.M. I'apuna. -
M.: MapmpyT, 2005. - 328 c. - ISBN
5-89035-282-2.

CmuproB C.H., Tepacmmo JI.H. 2006
bubmaorpagus: Pamnarnuonnas
SKOIOTHs. DU3MKAa HOHHIUPYIOIIUX
U3JIy4eHUN [DIEeKTpOHHEI pecypc]:
y4eOHUK [ CTYIEHTOB BY30B /
|Cmupuos C.H., I'epacumos J1.H. - M.:

Wzpatensckui mom MDBH, 2006. - htto /A www.studentlibr
hitp://www studentlibrarv.ru/book/M arv.uw/book/MPEI 39,
PEII39.huml DnexTpoHHOE H3maHME himl

Ha OCHOBE: PagMallMoOHHAs 3KOJIOIHs.
Ou3uKa HOHH3UPYIOMINX H3JIyYEHHIA:
yueOHUK 1718t cTyaeHToB By3o / C.H.
CmupnoB, J[.H. I'epacumor. - M.:
Hzparensckuii njom MBDHU, 2006. - 326
c.: mi. - ISBN 978-5-903072-06-2.

Dxonorus/ CragHAnKuR T'.B. 2005

bubmuorpadus: DKOIOTHUS

[DneKTpOHHBEIA pecypc]: Y4eOHHK http://www.studentlibr
s Bysos / Crammumked I.B. - 9-e ary.ru/book/ISBN5938
u3n., mnepepad. u gom. - CII6. 081289 html.
XUMM3JAT, 2007. -

http://www.studentlibrary.ru/book/IS
BN5938081289.html.DnexrponHoe




H3JaHHE Ha OCHOBE: KOJIOTHS:
Y4ebHuK 18 By30B. - 9-e w3,
nepepad. u gom. - CII6: Xumwuszar,
2007. - 288 c.: un. - ISBN 5-93808-
128-9.

7.2. Ilepnoanyeckue H3TaHUs

1. Kypuan «Oxonorus» — Hay4HBIH >XypHal, MOCBSIIEHHBIA NpoGiemMaM
TEOPETHIECKON U SKCIIEPUMEHTAILHOM SKONOTHH http://ipae.uran.ru/ecomag

2. Xypnan «buocdepa» http://www biosphere21century.ru.

3. XKypuan «I'eorpadus ¥ HPUPOIHBIE PECYPCHl» - HAYYHBIA JKypHA, B
KOTOPOM HIMPOKO OCBELIAIOTCS Teorpa@uuecKhe acHeKThl pellleHus KpPYMTHBIX
HapOJHOXO3SIUCTBEHHBIX Mpo0JeM, GONblIOe BHUMAHUE yIeSIeTCs PalHUOHATEHOMY
IIPUPOIOTIOIB30BAHUIO u oxpaHe OKpYy’Karoleu Cpe/IbI.
http://www.i1zdatgeo.ru/index.php?action=journal&id=3.

4. Jloknaziel 1O 3KOJOTMYECKOMY TMOYBOBEIEHUIO — 3JIEKTPOHHBIN HAy4HBIH
KypHaIL. ConepXUT  pesymbTaTel  TEOPETHUYECKHMX,  JKCIEPHMEHTAbHBIX
HCCIIeIOBaHNM B 00JIaCTH 9KOIOTHYECKOr0 MOYBOBEAeHU. http://iess. msu.ru

I') HHTEPHET-PeCyPCHI:

http://basik-ecology.ru

http://www .ecologvlife.ru
http://biodat.ru

8.MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE
I CIUTLIAHBI

Jns peanmzanyyi JaHHOW NUCHUIIMHBI UMEIOTCS CIElMallbHbIe MOMEIeHNS
JUIs TIPOBENECHHUS 3aHATHUM JIEKIIMOHHOIO THWIA, 3aHATUM J1abOpaTOpPHOro THIIA,
TEKYIIEro KOHTPOIS U NPOMEXYyTOYHOM arrectauuu. JlabopaTopHble 3aHATHS
IIPOBOJSITCS B CHEIUAIM3UPOBAHHOM J1aO0paTOPHH.

IlepeyeHp JIMIEH3MOHHOIO IIporpaMMmHOro obOecmedenus: Windows 7,
Microsoft Open License 62857078; MS Office 2010, Microsoft Open License
65902316.




Pabouyro nporpammy cocrasun gonest Kaenpsl GUONIOTMH U 3KOJIOrUH, K.6.H.
®eoktucTosa U.J1. /7 —

PenenzenT: 3amecturens KOMMEDYECKOro IMPEKTOpa II0 WHHOBAIIMOHHBIM
TexHosoTHAM OO0 «BMTy, K.T.H. =" CenatoB A.C.

[Iporpamma paccmorpena u onobpeHa Ha 3acenaHuu Kadempsl GHONOTMM U
5KOJIOTHH.

IIpoTokom Ne i/ oT 2@ &cﬁ 2019 rona

3aBenyromuii kadempoii /),’ (r' Lﬁ Tpudonona T.A.

Pabouas mporpamma paccMmorpena u ofobpeHa Ha 3acelaHWH y4eGHO-

METOAUYECKOH KOMUCCHUH HallpaBlICHHUS 13.03.03 OHnepeemuueckoe
MauiuHocmpoeHue

IIpoTokom Ne / or X V)& 201310;1&1

[Ipencenarens xoMuccuu / L7 I'ycpkoB B.®.
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JIMCT NIEPEYTBEPKIEHUS
PABOYEN ITPOI'PAMMBI JUCTIUILTNHBI

PaBouas nporpamma ono6pena Ha y4eOHBIN rof

[Iporokon 3acenanus xadeapsr Ne oT roja

3aBenyromuii kadenapoii

Pabouas mporpamMma omo6pena Ha yueOHEIH ro,

I[IpoTokon 3acenanus kadeapsr Ne oT roga

3aBexyronmii kapeapoit

Pabouas nporpamma onobpena Ha y4eOHbI# 1o

I[Iporokon 3acenanus kaheapsr Ne oT roja

3asenyronmii kadeapoit

Pabouas nmporpamma ogobpena Ha yueOHBIH roa
[Tpotokoun 3acenanus kaheapsl No oT roja
3aBenyroumii kademapoit

Pabouas nporpamma omobpena Ha y4eOHEIH rof
[Tpotoxon 3acenanust kadeapsr Ne oT roja

3aBenyomui Kademapoi




