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1.IEJA OCBOEHMSI JTUCHUILINHBI

[esbE0 OCBOEHYS UCIIMILIUHEL « IKOJOTHSD) SBIACTCH:

O3HAKOMJIGHME CTYJCHTOB C KOHIENTyalbHBIMHA OCHOBaMH OSKOJIOTHH KaK
COBpPeMEHHOM KOMILIEKCHOH (yHIaMeHTAIBHOH HayKH 00 SKOCHCTEMAX 1 ouochepe;

(hOpPMEpPOBAHHE ~ IKOJOTMHYECKOro  MHpPOBO33PEHUA Ha OCHOBE 3HaHUA
0COBEHHOCTEN CITOKHBIX JKUBBIX CHCTEM;

BOCIIMTAHUE HABBIKOB SKOJOTHUECKON KyIIBTYPBL.

3agadM OCBOSHMS JUCIIMITITHHBL.

M3Y4HTh OCHOBHBIE MOJIOXKEHHUSA, 3aKOHBI ¥ METOJEI eCTECTBEHHBIX HayK,
IIPUMEHSTD UX Ha [PAKTUKE U B npoecCUOHANBHOM e TEeIbHOCTH;

OBNIAJIETh METOJaMH CO3JIaHWS MaTeMaTHieCKHX MoOJieIEH 3KOIOTHIECKUX
[IPOLIECCOB, MOJIENMPOBATH W3MEHEHHS, KOTOPBIE MOTYT IPOM30HTH B OKPYIKAIOLIEH
cpeie P Pa3IYHbBIX BO3ASHCTBUSX.

2.MECTO JUCHUILINHbI B CTPYKTYPE OIIOII BO

J{pctAmnHa « IKONOTHs OTHOCHTCS K TUCIHAIIIHHS 6a30BOM HACTH.
[IpepeKBU3UTHI TACLHUILIMHEL

e MareMaTHKa.

e Hudopmaruka.

e Ou3mKa.

3 JLIAHUPYEMBIE PE3VJIbTATHI OBYYEHUSA O JUCHUTLJIMHE

[InanupyeMble pe3ylbTaThl OOydeHHs N0 JHCIMIUIAHE, COOTHECEHHBIE C
[TaHUPYEMBIME PE3yJIbTaTaMi OCBOCHUA OITOIT.

Kox hbopMupyeMbIX Vposers | Ilnanupyemble pe3ysbTaThbl o0y4eHusd
KOMIIETEHITHH OCBOCHMSI | TIO IUCIHMILIAHE XapaKTePHU3yIOMHEe
KOMIIETEHI[| 5Tarsl GOPMUPOBAHH KOMIIETEHIUH
15071 (moxaszaTend OCBOCHUA KOMTIETEHIIHH )
1 l 2 ) 3
(OIIK - 4) CrocobrocTb | YacTidHoe | 3HaTh: NPUHIHIBL  PalOHAILHOTO
IPUMEHATH B  IPAKTHYECKOU HCIIONB30BAHUS TIPUPOIHBIX PEeCcypCoB
NeATETBHOCTH TIPAHIIAIIBL M 3aIATHI OKPYIKaroILeH cpemsl.
PAIMOHATIFHOTO ~ MCIIONb30BAHMSA VMeTh: IPUMEHATh UX Ha NPaKTHKE H
TIPUPOJHBIX PECYPCOB W 3AILHUTHI B TPO()ECCHOHATHHOMN JeATEIBHOCTH.
OKPYIKAFOILEeH CPEIbI Bragers: crioCOOHOCTRIO MPUMEHSTE B
IIPaKTHYECKOH NesATETHEHOCTH
TIPUHIIUIIEL PaIOHAIBHOTO

UCITIONIB30BaHus TIPAPOJHBIX PECYPCOB
¥ 3aIATH] OKPYKAIOIIEen CPepl.




4.0BbEM U CTPYKTYPA TUCHUILIAHBI

TpymoeMKOCTb JUCIUIIIMHEL COCTaBIACT 2 3a4eTHBLIX eUHHIIE], 72 Jaca.
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1 1 pasnen. Beenenue. 2 2 2 3
2 2 paspmen. BsamMomedcTsue | 2 4 2 3
OpraHm3Ma U Cpefibl.
3 3 paszen. buocdepa. 2 6 2 4 3 3/50% 1 pelTHHT-
KOHTPOJIb
B 4  pazmen. YemoBexk B |2 8 2 5
orocdepe.
5 5 vpasgen. Dakropel ® |2 10 |2 4 4 2/33,3%
PECYPCHI CPEIEL.
6 6 pasmen. llomymsmun u | 2 12 |2 4 3 2/33,3% 2 pelTHHI-
cooDImecTBa. KOHTPOIb
7 7 paszjen. DKOCHCTEMBI. 2 14 |2 3 5 2/40%
8 8 pazzen. TpuHIMIE | 2 16 |2 3 5 | 2/40%
PpaIMoHAIILHOTO
WCIIOIB30BAHMS. IPUPOTHBIX
PECYPCOB ¥ OXPaHBI IPUPOIBI
9 9.Paznen. 3akiro4eHue. 2 18 |2 5 3 pe#THHI-
KOHTPOJIb
Beeroza 2 CceMecCTp: 18 18 36 | 11/30,5% | 3auer
Hanpume B OUCHHIUIMHE _
KII/KP
L IiToro o ANCHUIIHEE 18 18 36 | 11/30,5% | 3auer




Copep:xaHue JIEKIHOHHBIX 3aHATHI M0 JTHUCHHIIJIHHE
Pasnen 1. Beenenue.

Conepxanue. MecTo SKOJOTMM B CHCTEME HAydHBIX 3HaHWH. 3HAYEHHE
SKOJIOTHYECKOro 00pa3oBaHKsa ¥ BOCITUTAHHUS.

Pasnen 2 BzauMopeiicTBHe OpranusMa H Cpelbl.

Conepxanue. DyHIaMEHTaJIbHbIC CBOMCTBA OKMBBIX CHCTeM. YPOBHH
Guronornueckoit opranmsanuy. OpranusM KaxK AUCKPETHAdA CaMOBOCTIPOU3BO/IAIIASACK
OTKpBITasi CHCTEMa, CBf3aHHAs CO cpenoii OOMEHOM BeIIeCTBA, JHCPTHM U
uHpopManyi. Paspoobpasie OpraHu3MOB. MCTOYHUKKA HHEPTHU [jIsi OPraHHU3MOB.
ABTOTpO(QLI U TETEPOTPOPEL. Tpoduueckue OTHOLICHHS MEXKIy OpraHu3MamH.
IIPO/YIEHTEI, KOHCYMEHTEL M PENYLICHTBI.

Pasaes 3. buocdepa.

Conepxanne. Crpoenue 3emid, €€ 060JI0YKH, UX CTPYKTypa, B3aUMOCBA3b,
muHamuka. Buocdepa. Pons B. VM. Bepranckoro B bopMHUpOBaHUK COBPEMEHHOTO
noHsATHS O 6mochepe. PacmpocTpaHeHHe *KHBOTO BEIIECTBA B 6uochepe U €ro
BIMSHME HAa CBOMCTBA OCHOBHBIX KOMIIOHCHTOB reorpadu4eckol  0OOIOUKH.
[panunsr  Guochepsl.  KuBoe,  KOCHOE M OMOKOCHOE  BEIEeCTBO, HX
B3aMMOIIPOHUKHOBEH)E H IEPEPOXKIACHUE B KPYroBOPOTAX BEIlECTBA W ODHEPTHUH.
[Tousa Kak KOMIIOHEHT Guocepsl. AHTPOIOIEHHOE 3BTpOGUPOBAHUE BOJIOEMOB.
DHepreTudeckuii  GamaHc 6uochepsl. KpyroBopoT ~BaKHEHMIIMX —XHMUTECKHX
37eMeHTOB B buochepe.

Pasnen 4. Yesnosek B 6uocdepe.

Copneprkanue. YelmoBek Kak 6HONIOTAYECKUH BHA. OKOJIOTHS K 300POBBEE
genoBeKa. DKOJOTHsI Je0BEeUeCTBa: MPOOIeMBI nemMorpaduu, pecypcsl Guoc@epsl.
[IpeHaMepeHHOe U HENPEJHAMEPEHHOS, MpAMOe H KOCBEHHOE BO3JIEHCTBHUE
yenoBeKa HA MPUPOLY. OKONOTMIECKMH KPHU3HC. OrpaHUgeHHOCTh PeCypcoB H
sarpsi3HEHME Cpefbl KaK - (haKTop, JTAMHTHPYIOLAA pasBUTHE YENOBEHECTBA.
JKojorWyeckas OIEHKAa IPUPOJAHOM Cpeipl K BO3MONHBIX AQHTPOTIOTEHHBIX
MIOCJIEACTBHM B IEeNAX ONTUMU3AIHN ouocdepsl.

Pasnen 5. @akTophbl 4 pecypchbl Cpeabl.

Copepxanue. [lpencraBnenue O dgmHKO-XHMqucrcoﬁ cpene obuTaHWA
OpraHu3MOB; OCOOEHHOCTH BOJIHOM, TIOYBEHHOM ¥ BO3JLYIIHOH CPETL. AGHOTHYECKHE
1 GuoTHueckue (aKTophl. DaaduuecKre (mouBeHHBIE) (PAKTOPEL. BzauMoneiicTBHe
SKOJIOTMYECKAX (DAKTOPOB. 3aMeHWMBIC W HE3aMCHUMBIC pecypcebl.  KoHIenmus
TUMATAPYIONX (HaKTopoB. 3aKOH MHHUMyMa JInbuxa, 3aKOH TOJICPAHTHOCTH
[lendopma. Ilpencrapinene 06 skonormuecko Huine. OpraHW3MbI-MHIUKATOPBI
KadyecTBa Cpebl.

Paznen 6. [lony sl B COO0IECTBA.

Conepxanue. OmnpeneneHue OHSTHH «OHOTOTUYECKHH BUI» U IIOIYJSILIANY.
[TomynsAuust KaK SJEMEHT SKOCUCTEMBL. CraTHuecKue XapaKTepPUCTHKH MOITyJISAIHH.
BioMacca ¥ CIocoObl eé BEIpaKeHHe. MeTO/ibl OICHKY THCICHHOCTH 1 IJIOTHOCTH



nomyyisuu.  JIWHaMHYecKue — XapaKTePUCTHKH  MOMyISILHH:  POXKIAEMOCTh,
CMEpPTHOCTh, CKOPOCTH IIOMYJISLMOHHOrO pocTa. JuHamuka 6uomaccel. IloHATHE O
6HOTPOLYKTUBHOCTH. BrOIeH03bl (co00IIecTBa), UX TaKCOHOMHYECKHI COCTaB M
QyHKIMOHANBHAs CTPYKTypa. THIEI B3aHMOOTHONICHHH MEXAY OpraHM3MaMu:
CHMOHO03, MyTyann3M, KOMMEHCAIN3M, KOHKYPEHIIHs, XHUIHIYeCTBO. MexBHI0Bas
KOHKypeHIus. [IpuHIMI KOHKYpeHTHOro wuckiroueHus. Cykueccus (mepBrYHAs,
BTOpPUYHAS).
Pasngen 7. IKocHCTEMBI.

Comepxanue. OmpezeneHre IOHATHS —«3KOCHCTEMa». OKOCHCTEMa Kak
(yHKIMOHANBHAS W CIPYKTypHas ermununa Guocdepsl. COCTaBHBIE KOMIIOHEHTE
5KOCHCTEM; OCHOBHBIE (haKTOpBI, obecrieunBarolyie X cyniectBosanue. OCHOBHBIC
STambl MCIONB30BAHMS BelllecTBA W BHEprud B sKocucTeMax. llacrOuinabie H
JEeTpUTHBIE THUINEBBIE MemH. OKOoNorudeckas 3(QQEeKTHBHOCTE. DKOJIOTHUECKHE
mupaMuIEl. PasHoo6pasie BUIOB KaK OCHOBHOM (haKTop yCTOHIMBOCTH SKOCHCTEM.

Pazgen 8. IIpuHIMIBI PAaNHOHAJBLHOIO MCHOJb30BAHHA MPHPOIHBIX
pecypcoB H OXpaHbl IPHPOABIL.

CogepaHue. DKOJIOTHIeCKe IPUHLIANG] PaI[MOHABEHOTO HCIIONIB30BAHMA
MPUPONHBIX ~ DPECYpCcOB M OXpaHbl ~ NPHPOJBI;  OCHOBBI  SKOHOMHUKH
IPUPOIOTIONB30BAHISA: TEXHAKA U TEXHOJOIMM 3allUTBI OKpY’KaloLIeH Cpejlbl;
OCHOBBI DKOJIOTHHIECKOr0 MpaBa; MpodeccCHoHalbHas OTBETCTBEHHOCTD.

Pasznen 9. 3aknrouenue.

Copepxanue. I'nmobanpHble ¥ JIOKAIbHbIE npobieMsl skonoruu. Hay4unbie
OCHOBEI ¥ KOHIEIIMS SKOJOTMYECKOr0 MOHHTOPHHTa OHOCHEpHBIX MPOIECCOB.
JKONOTHYECKHH MOHMTOPHHI ¥ OKOJNOTMYEeCcKas O3KCIepTH3a. JKOHOMUYECKHE,
JCTeTHUeCKHe W OTHYeCKWe MPUYMHBL, [OOyXKIOarormue OXpaHATh IIPHPOAY.
MesxIyHapoIHOe COTPYIHUYECTBO B 001aCTH OKPY KArOILeH CPeJIb.

Copnep:xanue 1a60PaTOPHBLIX 3aHATHI 110 THCUHIIHHE

Paspnea 3. buocdepa.

Copep:xanue. Onpesenenue pH KUCIOTHBIX 0CAIKOB.

Paznea 5. @akTophbl H pecypchbl cpeabl.

Copep:xanue. Ompesienenrie KOJIMYECTBA aHTPONOTECHHAIX 3arps3HEeHNH,
[IOTIATAIONIMX B OKPYIKAIOIIYIO Cpelly B pe3yibTare padoThl aBTOTPAHCIIOPTA.

VoHM3UpyOLIKe U3IyUeHHs ¥ OKpyXKaromas cpea.

Paszes 6. [onyasinae H coodmecTsa.

Pasnen 7. IKOCHCTEMBI.

Copaep:xanue. CTpyKTypa 3KOCHCTEM.
Pasgen 8. IlpHHOuNBI pPANHOHAJIBLHOTO HCNOJIbL30BAHHA TNPHPOAHBIX

pecypcoB H OXpaHbl IPHPOILI.
Orpe/ienenye OpraHoNeNTUIECKHK CBOMCTB U XKECTKOCTH BOABL.



5.0BPA3BOBATEJIBHBIE TEXHOJIOT A
B mpernojiaBaHud JMCIUIUTHHBL «DKOJIOTHS» HUCIOIB3YIOTCS Pa3zHOOOpa3HbIe
oGpa3oBaTelbHbIE TEXHOIOTHH KaK TPaJUIHOHHBIE, TAK U C IPUMEHCHNEM AKTABHBIX
¥ MHTEPaKTHBHBIX METONOB O0yUeHHUS:

AKTHBHBIE B HHTEPAKTUBHbIE METO/IBI 00y IeHHSI:
— WnrepaxtusHas Jeknus (pasaen Ne3,5);
— I'pynmoBas auckyccus (paszen Ne6);
— IIpwMeHeHHe MMUTAIMOHHBIX Mozieneii (paszen Nog);
— Pa36op KOHKpeTHBIX curyarmii (paszen Ne9).

6.OIIEHOUHBIE CPEJICTBA JIIs1 TEKYIIEI'O KOHTPOJIS
VCIOEBAEMOCTH, IPOMEJKYTOYHOM ATTECTAIIUA IO UTOTAM
OCBOEHMSI IMCIUILIAHLI A YYEBHO-METOAUYECKOE
OEECIIEYEHHE CAMOCTOSITEJIBHOM PABOTEI CTYIEHTOB

PeiiTunr-koHTpoab Ne 1
1. Ha3soBHTe U oxapakTepu3yliTe pasinuHble aGHOTHIECKHE (HaKTOPEL. Ha
npuMepe moGoro u3 aGHOTHYECKMX (AKTOPOB JAHTE ONPEHCNEHMS ONTHMYMd,
CTPECCOBOI 30HBI, MPEMIENIOB YCTONIMBOCTH.

2 Yro Takoe mumuTHpyomi pakrop? ChopmynHpyHTe €TO0.

3. Ha npumepe m060ro BUma JaiTe onpeleneHue IOTHOCTH MOy IISIIH.
Kak mocieHss 3aBACHT OT abMOTHIeCKuX (GaKkTopoB?

4. KakoBsl BaKHeHIMe KiuMaTHueckie (GakTopsl? OMUIINMTE BOSMOXKHbIC

B3AMMOIEHCTBYS GMOTHYECKUX ¥ abMOTHYECKUX (aKTopoB, OrpaHMIHBAFOIIAC
pacmpocTpaHeHUe BUIOB.

5. UYro MOXeT IIPOM3OWTH C 9KOCHCTEMOH MPH H3MEHCHHH OJ(HOTO 13
AGHOTIIECKIX MM OGHOTHUIECKUX (PAKTOPOB?

6.  Uewm mpencTaBieHsl BUBI B oKocucreme? Kak JOMKHEI COOTHOCHTECH
POXKIAEMOCTh M CMEPTHOCTE B cTabMIBHOM 3KOCHCTEME?

P JlajiTe olpemeNeHAe W CPaBHUTE CMBICI OGUOTHAYECKOr0 MOTeHIHama 1
COIPOTHUBIICHHUS CPETIBL.

8. JlaliTe onpeneneHus BHIA, coO0OmecTBa, JKOCHCTEMEI, OuoChepEL,
SKOJIOTHH.

9. Yro Ttakoe mpoayueHTh? KakoBa HX pons? Haszosute WU

oxapaKTepu3yiTe KIHOYEeBOH MPOLECT, TpeGyroLuii UX yIacThs. YKax)uTe pasinins
MESK/Ly OPTaHIYECKAM M HEOPTraHWMIECKUM BEIECCTEOM.

10. Uro Takoe KOHCYMeHTHI? IIpyBepWTe MPUMEPHI, HILTIOCTPUPYIOLIHE ux
MHOr00Gpasue. HasoBHTe OCHOBHBIE TUIIBI KOHCYMEHTOB 1 malite UX ONpeEIICHHE.

PeiiTHHT-KOHTPOIbL Ne 2
1.  Uro Takoe metpur? Uem pmerpuTodard ¥ pemylEHTH! OTIMIAIOTCA oT
IpYrEX KOHCYMEHTOB? YeM pelyleHTHl OTIMIaroTeA oT mpyrux zAerputodaros?
Kakue 1B KpyIHBIe TPYIIIEI OPraHu3MOB OTHOCATCA K pemyleHTam?
2. JlafiTe ompeieleHKs NHIIEBOX LeENH, NWIINEBOH CETH, TPOPUIECKUX
ypoBHEH, OHOMACCHI.
3. B uem npuuuHa CTaOUIIBHOCTH skocicTem? [lodeMy OHM U3MEHSIOTCA?



4. JlaiiTe onpe/eneHre MECTOODUTAHHUS U SKONOTHYECKON HHILY. [JoscHuTe
pasHUILy MEKIYy HUMH.

e % [IpuBenuTe NPUMEPH TOTO, KaK IIPUCHIOCOONEHHOCTh PAacTeHMH U
JKABOTHBIX K KOHKPETHBIM MECTOOOMTAaHMSIM W/HIIM HUIIAM CHUKAET MEKBUIOBYTO
KOHKypeHI[Ho. [1odeMy 3TO yBeIHYMBaeT OHONIOTHIECKOS pazHooOpazue 3KOCUCTEM
¥ CIIOCOBCTBYET TOIIEP/KAHNIO UX PABHOBECHSL?

6. Ilpusemwre  mpUMepbl  IOCTETIEHHOTO — W3MEHEHWS — NPHPOIHBIX
skocucTeM. JlaiiTe OmMpeseNeHde U MPUBEIHATE IPUMEPhl TIEPBUYHON ¥ BTOPUIHOU
CYKIIECCHH.

7 OGbsCHATE, TOYEMy IS DPA3BHTUS DACTEHHSIM HyXEH [OCTOSHHbINA
moctynm K Boje? Jlaiite ompeneneHue MHQUIBTPAlMH H BOJOYIE€PKUBAIOIIEH
crocobHOCTH; OOBICHUTE, IOYEMY OHM TaK BayKHBL.

8. JlaliTe ompeneleHHe aj’paldd TIOYBLI, 00BsICHUTE, IIOYeMy OHa TakK
pakHa. OnummuTe 18a (hakTopa, NPensTCTBYOMAE adpalli.
9.  Uro takoe pH? B kakux mpezenax pH BO3MOXKHA KHU3Hb?

10. OnumurTe, KaK ColeHas BOJIA NPEISITCTBYET POCTY PACTEHHH.

PeiiTHHI-KOHTPOJIbL Ne 3

1. KakoBbl BaKHEHIIME MCTOYHWKM BOIAHOIO TIiapa, MOCTyNAolero B
atMochepy?
2, JlajiTe  OmpejeleHHE  MOBEPXHOCTHOTO  CTOKa, HH()UIBTPAIHH,

oTHOIIeHHsT UHGUIbTpalys/ IOBEPXHOCTHBIM  CTOK, [IOBEPXHOCTHOH  BO/IEL,
pOCAYMBaHHs, TPyHTOBBIX BOJ. OMHMUIMTE MPOJBMXEHUE BOIBI B 3SMJIO U BHYTPH
Hee, MCTIONB3ysl 9TH TEPMUHEL KaKyio Bojty 0GBIMHO IIOTPEOIAIOT pacterus? Kakyio
BOZy GepyT B KOJIOALAx?

3. HazoBuTe pasiuuus MEXIy ECTECTBEHHOH ¥  a@HTPOIIOreHHOH
SBTpOdU3AIUEH.
4. Ilaiite onpeneienue Oydepa u 6y(hepHOH eMKOCTH. OGBsAcHUTE, ITOYEMY

HEKOTOphlE DKOCHCTEMBI COXDAHSIOTCH, a JAPYrAe paspyllaioTcs IIOA BIIUSHUEM
OIWHAKOBOI'O KOJIUYECTBA KUCJIOTHBIX OCAIKOB.

3. PacckakuTe, KaK KHUCIOTHbBIE OCAJKM BO3/CHCTBYIOT Ha NaMATHHKA
apxuTexTypsl. IIpoBenuTe Mapajienb MEXIy STHM ABICHHCM 1 notepeit OydepHOM
€MKOCTH.

6. Onuimre DpUpoOay U 3HaYEHHE 030HOBOIO CJIOA.

Fe PacckakuTe, Kak (OPMHpPYETCS O30HOBBIM CIIOH M 9TO BEACT K €ro
pa3pyLIeHHIO.

8. B yeM CyIIHOCTH O€30TXOIHOTO IPOU3BOJICTBAT

9 Tpe6oBaHys K OITMIOHAM IPOMBIIIIEHHBIX OTXO/OB.

10. OcHOBHBIE HAIpPABIEHHs PALMOHANBLHOTO MCIIONb30BAHMS HPUPOAHBIX
pecypcoB.

Bonpockl K 3a4eTy (IpoMexXyToYHas aTTecTalHs)

1.  Wcropus  pasBUTUA  HAyKH. OcHOBHBIE  TIOHATHS  3KOJIOTHH.
B3aMOOTHOIIEHHS SKOJIOTHHU ¢ IPYIr'UMU HAYyKaMu.
2. MeToabl 3KOJIOTHH: IKOCUCTEMHBIH, CHHAKOJIOTTIECKHH,

ayTOIKOJIOTHYECKUM, aHalK3 MECTOOOUTaHMs, 3BOMOIMOHHBIH. COOTHOMICHHE
9KOJIOTHH C MIPAKTUKON OXpaHbl IIPHPOJIBL OKpY)KaloLlen CPEJIBL.



3. VpoBHU 6MOJOrHIECKON OpraHU3al[|H.

4. OpraHusM Kak JHUCKpeTHas CaMOBOCIPOM3BOJSIIAsACS — OTKDBITAd
CHCTEMa, CBA3AHHAS CO CPEeTIof 0OMEHOM BellecTBa, SHEPruy 1 HHHOPMAIIUH.
5. VCTOYHUKH SHEPIMM Ui OPraHu3MOB. ABTOTPO(BI H reTepoTpO(BEL.

doTocHHTe3 U IbIXaHue. XemocuHTes. TpoduyYecKkue OTHOIIECHHS MEXIY
OpraHU3MaMH: IPOJYLIEHThI, KOHCYMEHTBI, PEYICHTEL.

6. OmpefieieHUsT TOHATHN BHJ, TOILYJISALNAS, c000IIIecTBO, OMOTeOoIEeH03,
9KOCUCTEMA.
7. Venosus M pecypcsl cpendpl. llpenmcrapnenus o GU3UKO-XUMHUIECKON

cpejie OOUTAHNUSI OPraHH3MOB; OCOOCHHOCTH BOMIHOM, [IOUBEHHOM ¥ BO3IYIIHOM CPeLl.
AbGuoTHyecKkre U GHOTHIECKHE (HaKTOPBL

8. 3akon Illendopra. Jlumurupyromme daktopsl. IIpaBuio JInbuxa.
BzaumMojielicTBrE 9KOJIOTUIECKUX (haKTOpOB. Buotndeckue (hakTopBHI.
B3aiMOOTHOIIIEHHS ¥ B3aUMOCBS3M OpraHu3MoB. IIpeficrapienue 00 9KOJIOTUYECKOM
HUTIE.

9. Tlomymsnwu. Ilomynsnus Kak 3J€MEHT OSKOCHCTCMBL. CraTuueckue
XapaKTEPUCTUKH TOMYJSAIUK: HHUCIEHHOCTh TIIOTHOCTH 1 BO3PACTHOM COCTaB.
JlMHAMHAYECKUE XapaKTePHCTUKK IIOMYIAIMU: POXKIAeMOCTh, CMEPTHOCTE, CKOPOCTh
MOMYJSIMOHEOTO POCTa. DKCIOHEHLMANbHAS M JIOTHCTHHCCKAd MOZCTH pocta
nonyssuud. COIpOTUBICHUE CPEIBL.

10. BsammojelicTBhe  TONMyJSIHA B coobmecTBax.  MexBUIOBASA
KOHKypeHIms. [IpHHIAN KOHKYPEHTHOrO HCKIFOUCHHS. OrHolueHus ‘‘XUIIHUK —
skepTBa”. CONpsDKEHHbIE KONeOaHns YWCISHHOCTH XHIIHMKA H ’KepTBbl. Bumosoe
pasHoobpasye KaK crenupuIeckas XapakTepucTHka coobImecTna.

11. DKOCHUCTEMBI KaK XOPOJOIHYECKHE CIMHHIIBI 6uoctepsl. CocTaBHBIE
KOMITOHEHTHI SKOCHCTEM, OCHOBHBIE (DAKTOPEI, 00€CeYUBaIOMHUE HX CYHIECTBOBAHMIE

12.  DKojormdecKie IHpaMHU/Ibl. buomoruyeckoe KOHIECHTPUPOBAHKE B
[IHAIIEBBIX LIEMsX.

13.  DKOJOrMYEcKHe CYKIECCHH. DK30TeHETHYSCKHe W OHIOrCeHETHHEeCKUC
cykieccud. IlepBuYHbBIE ¥ BTOPUYHBIC CYKIECCHH. KmumakcHble COOOIIECTBA.
ABTOTpO(DHEIE U TeTEPOTPO(HEIE CYKIIECCHH.

14. Dxonorudeckoe pasHoBecue. CTaOMIBHOCTE U YCTOWYHUBOCTD
skocucTeM. PasHooGpasye BUIOB Kak OCHOBHO! (aKTop YCTOWIMBOCTH IKOCUCTEM.

15. TIpOMCXOXIEHHE U CTPOCHME 3EeMIIH. 3emuble 00009kK. CTpyKTypa H
rparuisl 6uochepsl. Poib B.M.Bepuaznckoro B (hOpMUPOBAHWM COBPEMEHHOTO
noustast o 6uocdepe. JKuBoe, KOCHOE, OHOKOCHOE H OMOreHHOE BEILECTBO B
ouocdepe.

16. OcHosHEle 3Tamsl sBomoiys Ouocdepsl. IlomaTue o Hoocdepe Kak
c(hepe 4EIOBEYECKOTO PasyMa.

17. CoBpeMeHHBIE 3KOJIOTH4ECKHE npobnemMbl W OXpaHa OKpYKatoLlen
Cpelbl.

18. OcHOBHbIE HAIIPABIEHMS PAIIHOHAIEHOr0 BOJOIIOJIB30BAHIA.

19. OcCHOBHBIE HAIPABIEHHS DPAIMOHATBPHOIO HKCTONb30BAHNA ITPUPOTHBIX
pecypcoB.

CamocTosTebHasA paboTa

CamocTogTepHas paboTa CTYJCHTOB MPOBOAMTCA B COOTBETCTBUH C

TeMaTHUeCKUM TUTaHOM Kypca. CTyIEeHTHL HMOJyHaroT BOIPOCHL 10 KaXJI0il TEMeE.



KOHTpOb 3HaHWI OCYIIECTBISIETCS B BHAE YCTHOIO BOIPOCA Ha JabOpaTOPHBIX
3aHATUAX, IPH TIPOMEXYTOIHOM TECTHPOBAHHH.

Bomnpocsl a5 caMOCTOATeILHOH NPOpadoTKHU:

1, Yro MOXKET TPOM30WTH C 3KOCHMCTEMOW IPU HM3MEHEHHH OJIHOIo H3
aOMOTHIECKUX Wi OMOTHYECKHUX (HaKTOPOB?

2. HaszoBuTe W  OXapakTepusydTe  pasHble  THUIBl  HENHIICBBIX
B3aMMOOTHOIIIEHUN MEXy OpraHU3MaMH.

3. CpaBHHTE SKOCHCTEMY YelOBeKa C IPYTMMM 3KOcHCTeMamu. B dem
COCTOMT MX ¢X0ACcTBO? KaKoBbI UX pa3Iuyius.

4. B 4eM npuuuHa CTaGWILHOCTH 3KocucTeM? IlodeMy OHM U3MEHAROTCS?

5. [NpuBenuTe MNPUMEPHI TOTO, KaK HPUCTIOCOOIEHHOCTh PACTeHHH H

YKUBOTHBIX K KOHKPETHBIM MECTOOOUTAaHMSM W/WIM HHIIAM CHUXXAET MEKBHUJIIOBYIO
KOHKypeHIHI0. [lodeMy 3TO yBenuuHBaeT OMOTIOTHIECKOe pazHooOpasyue 3KOCHCTEM
¥ CIIOCOOCTBYET MOIEPKAHUIO HX PABHOBECHS?

6. UeM OTIMUYAKOTCS W3MEHEHHsS >KOCHCTEM, BBI3BaHHBIE YEIOBEKOM, OT
eCTECTBEHHBIX CyKleccuu? B ueM pasHHIa MeXIy CyKLECCHEH, HapylIIeHHEM,
TUOEIBI0 YKOCHCTEMBI?

7. IlepeyrciuTe W ONMIUMTE CBOICTBA IIOYBBI, HEOOXOAMMBIE [UIS POCTA
pacTEeHHH.
8. ITepeuncnute dYeTHIpE IUTATENBHBIX 3J1€MEHTa, KOTOPBIC pACTCHUA

[ONy4aroT U3 mouBbl. KakuM 06pa3oM OHH MOMAJAOT B MOYBY M KaK H3BICKAIOTCH
orryga? JlaliTe OIpE/eNleHUE 6bl6eMPUBAHUIO U BLIUYENAUUBANHUIO. OObsicHUTE
3HAUYEHUE CIIOCOOHOCTH IOYBHI YAEP/KUBAThH SJIEMEHTBI MU TAHAA.

9. OGBsCHUTE, TOYEMy [JIsS DasBUTHs PACTeHHIM HyXKEH IOCTOSHHBIN
moctyn k Bome? Jlaiite ompeneneHHe UHQUIBTPALIUHA H BOJOYIeP/KUBAIOIIER
CIIOCOOHOCTH, OOBSCHUTE, II0YEMY OHU TaK Ba)KHBIL.

10. JlaiiTe ompejielieHHe ad’palii IOYBbI, OOBSICHUTE, T0YEMy OHA TaK
BaxkHa. OnumTe aBa GakTopa, IPEIATCTBYOITHE adpaliy.

11.  OnmmmTe, KaK colieHas BOJa MPEMSTCTBYET POCTY PaCTEHHH.

12. JlaiiTe ompejeneHHe MEXaHHYECKOTO0 COCTaBa IIOYBBI. HazoBute TpH
OCHOBHBIX KOMIIOHEHTa A3TOr0 cocTaBa. UTo Takoe cCyramHOK? Ommmure, Kak
MEXaHWYEeCKMH COCTaB BIMIET HAa BIAXHOCTh, 5JEMEHTHl MHUTAHHA, a’paluio H
o6pabaTeiBaeMOCTb MOUBEL. Kakoli ee MeXaHIIECKUH COCTaB onTAMAaneH?

13. OmnwmmuTe pasiuuusi, HA30BHTE  JOCTOMHCTBA M HC/IOCTAaTKH
OpraHUYeCKUX ¥ MHHEPAIBHBIX y00pEHHH.

14. Ha3oBuTE U OMUIIUTE Pa3TUIHBIC TUIIBI SPO3UH.

15. Kak MOXHO H30€KaTh 3aCONCHHs?

16. KaxoBel BakHeWIMe HCTOYHUKHA BOIJHOTO Iapa, IMOCTYIMArOLIero B
atMochepy?

17. OTKyza ¥ KaK II0IydaroT BoAy? [jig 4ero B OCHOBHOM MCTIOIB3YIOT BOMY
B ropojax ¥ B IpoMbinuieHHOCTA? OOBSICHUTE, NOYEMY noTpebiieHue BOJIBI B
[MPOMBIIIIEHHOCTH W B TOpOJax HAasblBAlOT BO3BPATHBIM, 2 Ha OPOMICHHAS -
0e3B03BpPaTHBIM.

18. IlpuBemute IMpUMEpHI Mepepacxosia MOBEPXHOCTHBIX BOT. OnuiuuTe ero
TTOCTIEACTBHS.

19. OrnummTe (¢ IpEMepaMH) BO3MOXHOCTH 3HAYMTEIBHOTO COKPAIICHNA
pacxojia BOJIbl Ha OpOLIEHHE, TOPOJCKUE U ITPOMBIIILICHHBIC HYMIEL.



20. Onwmmute, KaK YHHYTOXeHHEe OONOT U yKpellleHne 0eperos BIMSIOT Ha
OCaZIKOHAKOILIEHHE U YPOBEHb OMOTEHOB.

21. Kak ImMPOKO pacrlpoCTpaHeHbl KUCIOTHBIE ocaiku? Hackombko OHH
KHCJIee HOPMaJIbHBIX?

22. Pacckaxwre, KaK KUCIOTHBIE OCAIKH BIHSAIOT Ha BOJHBEIE SKOCHCTEMBI.
Kak ¥x HapylleHHe CKa3hIBaeTCsS Ha OOUTATENAX CYIIH?

23. Pacckaxure, Kak KHCIIOTHBIE OCaIKd BO3LACHCTBYIOT Ha IIaMATHHKH
apXMTEKTYpHL. [IpoBeauTe Napaiiens MexIly STHUM SBICHHEM U HOoTepel OyhepHoi
€MKOCTH.

24. Kax MOXHO COKPaTWTh BBIOPOCHI KHCIOTOOOpasyrOIIMX BEIIECTB C
YrOMBHBIX  onekTpocTaHiumi? Kaknme MeTOIBI OCYIIECTBMMBI B  OuiKaiiieMm
Oymymmem?

25. Kax yriekucielii ras yiaBimBaeT Teruio? Kak MeHseTcs YpPOBEHb
COJIEpIKaHMUs ATOTO Ta3a B aTMochepe?

26. OTKyZma IIOCTYMaeT JOTOJHUTENBHBINA yriekucisid ra3? Kak Ber camu
ero Beifensere? Ha30BUTe HCTOYHUKH IPYTUX MAPHAKOBBIX [a30B.

27. [TlepeusiciuTe ¥ ONMIIMTE HCTOYHHKH XJIOpa, IIOCTYMAIOMIEero B
ctparocdepy. Haiite onpenenenne XOY.

28. T'me m xorma BrepBEle OOHApyKMIM HapylleHHE O30HOBOTO 3KpaHa.
B03MOKHO JId OHO B IPYTHX paiioHax?

29.  Yro menaercst L 60pEObI ¢ HAPYIIEHHEM 030HOBOT'O CIIOSA?

30. B uem cymmocTs 6€30TX0HOTO TIPOM3BOCTBA?

31. UYro obozmauaror tepmuusl [1JIC, I1IB, ITJK. KakoBa cBf3b MEXIY
ITIK u IIAC, ITAK u ITAB?

32. Hopmatusuble TpeGoBaHMUs K KageCTBY Ta30BbIX BEIOPOCOB.

33. HopwmatuBHEIe TpeOOBaHMS K Ka9€CTBY BOJEL

34. KoHTpoIb 3arps3HEHUS TTOYBBI.

35. OuwmcTKa ra3os OT IBLIH.

36. OCHOBHBIE HAIPABJIEHUS PaLlMOHAIBHOTO BOAOIOIE30BAHMS.

37. BnusgHue TPUPOAHBIX (AKTOPOB HA pacCEHBAHUE BPEIHBIX BEIOPOCOB B
IIPU3EMHOM CII0€ aTMOC(HEPHL.

38. MeTo/bl 3alUTEI OT ITyMa.

39. MeTo bl 3aIUTH ¥ IPEI0TBPAILEHN)s] BUOpALIHH.

40. Ilpusemure mHpuMephl 00€3BpPEKUBAHUA M PEKyNepanuy OTXONOB IO
n3ydaemMoi BaMu CTIelManbHOCTH.

@oH) OIEHOYHBIX CpENCTB [ [POBEJCHMA  aTTeCTallud  ypOBHA
cOPMHUPOBAHHOCTH KOMITETEHI[MH O0YYAIOMIHXCS M0 IUCLHILIMHE odopmiisercs
OTZEIBHBIM JOKYMEHTOM.



7.YYEBHO-METOANWYECKOE H THOOPMAIIMOHHOE
OBECHEYEHHE JUCITHATIIAHBI
7.1. Kuuroo0ecne4eHHOCTh

HaumenoBanue TATEPATYPHI: aBTOP,
Ha3BaHHE, B H3AHHS,
H3/IaTEhCTBO

T'on m3naums

KHUT'OOBECIIEYHEHHOCTD

Konuyectro
SK3EMILIIIPOB
H3NaHWA B
OubmioTeke
Bal'Y B
COOTBETCTBHH C
®I'OC BO

Hamuuune B
DIEKTPOHHOH
oubimorexke Bnl'Y

0]

CHOBHAS TUTeparypa*

Banosa (I{onreinora), B, JI. Sxonorus
[Brexrponnslit pecype] @ Yuebuux /
B. J{. Banora (Konminosa). - 2-¢ U3/,
nepepad. u pon. - M. : Manarenscxo-
Toprosast koprnopamus «/lamxoe u
K®», 2012. - 360 c. - ISBN 978-5-

2012

http//zmanium.com/bo
ckread2.php?book=41
5292.

OKoyorus. 3aKOHOMEPHOCTH,
TIpaBHJIA, TPHHIUIIEL, TEOPHH,
TEPMHHBI ¥ TIOHATUSA. ABTOPEI
Ecekor E.K., buGnmuorpadus:
OKonorus. 3aKOHOMEPHOCTH,
IIpaByJia, TPHHIHUIIEL, TEOPHH,
TEPMHUHBI U TIOHATHA [ DNEKTPOHHBIH
pecype] / EcexoB E.K. - M.: Abpuc,
2012. -

http//www, studentlibrary.ru/boolk/IS
BN9785437200858 hitml.
DIEKTPOHHOE U3JaHUE Ha OCHOBE!
DKOJIOTHS. 3aKOHOMEPHOCTH,
[paByiIa, IPUHIIMUIIEL, TEOPHH,
TEPMHUHBI ¥ TIOHATHA: Y4eb.
nocobue/E.K. EcpkoB. - M.: AGpHc,
2012. - 584 c.: mi. - ISBN 978-5-
4372-0085-8.

2012

hito:/~rww. studentlibr
ary.ru/bock/ISBN9783
437200858 .htm]

Tapacosa H.II.  BuGmmorpadus:
Onenka BO3IEHCTBHS
NPOMBIIIIEHHBIX [IPEJNPHATAN Ha
OKPY/KAIONIYIO CPERy [DNEKTPOHHBIA
pecype] / Tapacosa HIL - M.:
BUHOM, 2012. -

httn://www.studentlibrary. ru/book/IS

2012

BN9785996310593.html.

http://www.studentlibr
arv.rw/book/ISBN9785
996310393 htinl.




DNeKTpOHHOE W3aHWEe Ha OCHOBE:
Tapacosa H.II. Onenka Bo3ne#cTBUSL
NPOMBIIIICHHBIX MPEANpPHUITHH Ha
OKPYXAIOMIYI0 cpeny [DIeKTpoHHbIH
pecype] : yuebroe mocobue / H.II
Tapacora, b. B. Epmonenko, B. A.
3aiines, C. B. Makapos.-2mn. us3a.- M.
: BUHOM. JlabopaTtopus 3HaHHH,
2012.- 230 c.: un. ISBN 978-5-9963-

1059-3.

JlononHuATENRHAS TUTEpATYpa
lapun  B.M., Kremora MH.A, 2005
Konecunkor B.W. buGmmorpadmus:
"[IpoMBIIIIIIEHHAS 3KOJIOTHS

[OnexkTpoHHEIH  pecypc]:  y4edH.
nocobme / B.MTapun, MH.A.
Knenosa, B.M. KonecHmxom; mon

pen. B.M. I'apuna - M.: YMII KT, http://www.studentlibr
2005." - arv.ru/book/ISBNS890
http://www.studentlibrary.ru/book/] 352822 html.

SBN5890352822 html.
DJIEKTPOHHOE H3/IaHWE Ha OCHOBE:
[MpoMbiuleHHAsS 3KONOTUA: Y4edH.
nocobue/ ITox pen. B.M. I'apuna. -
M.: MapmpyTt, 2005. - 328 c. - ISBN
5-89035-282-2.

Cmupuos C.H., TIepacmmon JI.H. 2006
bubnuorpadus: PanuanuonHas
skoorus. Ou3uKa HOHH3HPYIOMIUX
u3NIydeHndt [DNeKTPOHHBIA pecypc]:
yueOHHMK IS CTYAEHTOB BY30B /
Cmupros C.H., 'epacumos JI.H. - M.:

Mangatensckuii joM MDBH, 2006. - httn:/feww studentlibr
http://www.studentlibrarv.ru/book/M ary.rushook/MPEIL39,
PEII39.htiml DmexkTpoHHOE H3aHHE html

Ha OcHOBe: PajuMaiioHHas DKOJIOTHA.
Ou3uKa HOHHIUPYIOMUX H3IIyUeHHH:
yueGHUK 171 cTyaeHToB By3oB / C.H.
Cwmupros, J[.H. T'epacumon. - M.:
Wznatensckuii mom MBOH, 2006. - 326
¢.: . - ISBN 978-5-903072-06-2.

Dxomnorusy/ CragHunKai I'.B. 2005

Bubmorpadus: DKonorus

[DnexTponHbIi pecypcl: Y4eOHHK http://www.studentlibr
nns Bysos / Crammmnxuii I.B. - 9-¢ ary.ru/book/ISBN5938
u3a., mepepab. w jgom. - CII6. 081289.html.
XUMU3JIAT, 2007. -

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




W3laHHE Ha OCHOBE: OKOIOTHSL
Yuebuuk mams By30B. - 9-¢ wm3m.,
nepepab. u pomn. - CII6: Xumuznar,
2007. - 288 c.: un. - ISBN 5-93808-
128-9.

7.2. llepuoanyeckue H3IaHUSA

1. XKypHan «3xonorus» — HAyYHBIA >XypHAN, IOCBSAMICHHBIM Ipobiiemam
TEOPETHUECKON U SKCIIEpPUMEHTATLHOM dKONOruu  http://ipae.uran.ri/ecomag

2. Kypuan «buochepar» http://www.biosphere2 1 century.ru.

3. XKypnan «[eorpadmss ¥ HpHpPOIHBIE PECYpCh» - HAyYHBIH XXypHal, B
KOTOPOM IIMUPOKO OCBEIIAIOTCS TIeorpaduueckue acleKThl pelleHHs KpPYIIHBIX
HApOIHOXO3SHCTBEHHBIX MPodIIeM, OOIbIIoe BHUMaHUE yIeseTcsl palioHaIbHOMY
IPUPOAOTIONE30BAHUIO " OXpaHe OKpYKaroeh Cpebl.
http://www.izdatgeo.ru/index.php?action=journal&id=3.

4. JIokmampl MO SKOJIOTHYECKOMY IMOYBOBEACHHMIO — 3JIEKTPOHHBIM Hay4YHBIH
KypHaJL. Conepxut pe3yIbTaThI TEOPETUYECKUX, AKCIIEPUMEHTABHBIX
HCCIIeIOBAHUM B 00JIaCTH SKOJIOTMYECKOT0 TIOYBOBEIeHH . hitp:/jess. msu.ru

T') HHTePHET-PEeCyPChL:

hitp://basik-ecology.ru

http://www.ecologylife.ru

htip://biodat.ru

8.MATEPMAJIbHO-TEXHHYECKOE OBECHEYEHME
TACIATLIAHBI

Jlis peanm3anyii TaHHOM IUCHUIIIMHBEI UMEIOTCA CIEUUallbHbIe TTOMEIICHNUS
I8 TIPOBENEHMS 3aHATHM JIEKIHOHHOIO THUIA, 3aHATHHA I1aOOpPaTOPHOTO THIIA,
TEKyIIEro KOHTPOJISI ¥ IIPOMEXYTOYHOW arTecranuu. JlabopaTopHble 3aHATHA
IIPOBOMSATCS B CIIEIUATM3UPOBAHHOM 1a00paTOpUH.

[TepedeHs IMIEH3MOHHOrO IMporpaMMHoro obecneuenus: Windows 7,
Microsoft Open License 62857078; MS Office 2010, Microsoft Open License
65902316.




Pa6ouyro MPOrpamMMy COCTABHII JIOTICHT kadepbl OHOIOTHH W SKOJIOTHH,K.0.H.
®eoxtucrosa UJ. 72/, , 777

("d’ {_ /...' :

PerienzenT: 3aMecTHTENh KOMMEDPYECKOIO IUPEKTOpa IO HMHHOBALMOHHBIM
texnonorusm OO0 «BMTy, k.T.H. W Cenatos A.C.

ITporpamMmMa paccMoTpeHa U 0J00peHa Ha 3aceJaHuu KadeApbl OMOJIOTHM U
9KOJIOTHH.
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/3aBe;[y10mm71 Kahenpoi _ 2/// Tpudonosa T.A.

PaGouas mporpaMMa pacCMOTpeHa U 000peHa Ha 3acelaHui y4eOHO-METONUIECKOM
KoMuccuu HanpaBineHus 23.03.01 « Texnonozusa mpancnopmHbix npoyeccosy

[TpoTtoxomn Ne —Z . 013 2 -ﬁj 2019 rona

[Ipencenaresb KOMUCCUU @%/ Awmupceiinnios I1LA.
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JUCT PETUCTPAIIMU U3MEHEHUI

B pabouyro MporpaMMy JUCLUILIAHEL
DOkonozus

o6pasoBatenbHOM mporpaMMe! Haripaserus noarotoeku 23.03.01 «Texnonozus

MPAHCHOPMHBIX NPOYECCOB)» HAIPABIEHHOCTb: Baxanaspuam

Homep BHeceHbl H3MEHEHHs B 4aCTH/pa3enbl Hcronuurens OcHoBanue

paboueii mporpaMMel
M3MEHEeHUA P OHO (HOMep u JaTa MpoToKona

3aceaHusg Kaeape)

3as. kadenpoi / _Tpudonora T.A.
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