MuHHCTEpCTBO HAYKH H Bhicmero oopazopanus Poccniickoit @eaepanun
DenepanbHOE rocyIapcTBEHHOE OI0KeTHOE 00pa3oBaTeIbHOE YIPEKICHHUE
BEICIIIET0 0Opa3oBaHUs
«BaaguMupCcKHii rocyJapcTBeHHbIH YHHBEPCHTET
uMeHH Ajexcannpa I'puropresnya u Hukonasg I'puropseeuda CTo/1eToBBIX»
(BaI'y)

Hucrat YT MAIIHIIOCTPOSIINA H ABTOMOOHIILIIOTO TPAHCIIOPTAa

PABOYAS TPOTPAMMA JUCIHUIL/IMHBI

«DKOJIOTHS»

HanpaBJ/J€HHE IOAT0TOBKH / crienAaAJBLHOCTD

15.03.05 Koucmpyxkmopcko-mexnonozuieckoe obecneuenue MauuHoCmpoumenbHslx
npou3eo0cmse

HANPABJIEHHOCTH (IPO(HIIL) HOAT0TOBKH

«LJughposwie mexnonozuu 6 MAUWUHOCMPOUMENLHOM NPOUIBOOCMEE)

r. Bnagumup

2022



KHBEIX CHCTEM,

1. IIEJJA OCBOEHUA TUCIHILIAHBI
Llensmu OCBOEHHSA JUCIHITHHEL « OKOIOTHA» ABJISIOTCS!

- O3HAKOMJIEHHE CTYAEHTOB ¢ KOHIENTYalNbHBIMH OCHOBAMH OKOJOTHE XaK COBpPeMEeHHOH

KOMIITEKCHOM (yHIaMeHTanrbHOH Hayk 06 sxocucTeMax u 6uochepe;

- OpMHEpPOBAHHE JKONOTHYECKOTG MHPOBO33PEHHS HA OCHOBE 3HAHUS OCOOSHHOCTEH CIIOMHBIX

- BOCIIHTAHME HABBIKOB SKOJIOTHYSCKOH KYIBETYDHI.

3agaud THCITAILINHEL
- W3YYATL OCHOBHEIE IIOJIOXKEHMS, 3aKOHEI H METOAEI €CTECTBEHHBIX HAyK, MPUMEHATE UX Ha
TPAKTHKE | B TPO(ECCHOHANBLHOMA NeATENHHOCTH,
- OBIAQmeTh METOJAMM CO3JaHMS MAaTeMaTHIeCKuX MOJeNeH DKOJNOTHYECKHX IPOLECCOB,
MOZIENMPOBaTh H3MEHEHHs, KOTOPEE MOTYT IPOH30HTH B OKPYKAlOmeH cpelie NPH PaslMyHBIX

BO3ICHCTBHAX.

2. MECTO JUCIIMIIJIMHLI B CTPYKTYPE OIIOII
JIHCITMIITHAE « KOO OTHOCHTCS K 0053aTeNbHOM YacTH y4ebHOro [aHa.

3. INIAHUPYEMBIE PE3YJIHLTATEI OBYUEHWA IO JACITHILIMHE

I[InaHupyembie pe3yinbTaTsl O0YIeHHS II0 JUCIMIIHHE, COOTHECCHHEIE C MIaHAPYCMBIMH
pesynpraTamu oceoeHus OITOII (KoMmeTeHIMAMHE i HHAHKATOPaMH JOCTHEHIA KOMIIETCHI(AH)

GopMEpyeMEIe TinaEupyeMEle pe3yibTaTel 00YJeHAs 10 UCIHIUINHE, B COOTBETCTRHH C HammMezoBanu
KOMIIETEHLHH WHIEKATOPOM AOCTHKEHEA KOMIETEHITEA €& OLIEHOYHOTO
{(xon, comgpxamue WHAUKATOP AOCTHKEHHS Pesynurarhl 00yISHHA N0 MHCIHILIEHE cpencTBa
KOMIICTSHLIHH) KOMIIETEHIHH
(00, codepacanue
unduKamopa)
(VK-8) Cnocober | VK-8.1. 3naeT mpHIHHE, 3maer TecToBEIE
CO3MaBaTH H | OpH3HAKH H IOCIEACTEHS ~IPHYKHEL, IPHIHAKH H TOCHEeOCTBHA BOTIPOCEI
TOAEPAHBATH B | onacHocTei, crioco0E! onacHocTel, ¢cnoco0E! 3aIlHTE OT
MOBCEIHERHOM H3HH | 3aMyYH OT Ipe3BhIYafHEX Upe3BEIAEEIX CHTYAIH,; OCHOBEE
H B | caryanuii; OCHOBEL Ge30IacHOCTH KU3HENeATSNbHOCTH,
opoeCCHOHANLHOM 6e30TIaCHOCTH TemeoHB! CIYKG CIIACEHU.
IeATeNEHOCTH AKHIBEAEATENbHOCTH, Vmeer
fesonacHBle yclopHs | TenedoHbI ciyxG cracesHms. -TIOJJEPXKHBATE 0e30HacHbie YCIIOBRA
KH3IHEIEATEIFHOCTH VEK-8.2. YMEeT | XU3HEeACATEIEHOCTH, OLICBHMBATH
s COXpaHeHus | MOENEPHABATE  (E30MACHEIC | BEPOATHOCTH BO3HUKHOBCHHSA
mpEpONHON  CPeisl, ; YCIOBHA KUZHEXCATENLHOCTH, OOTEHIAATHHOR OMacHOCTH, ¥
ofecneveHms OLIeHHBATHL BEPUATHOCTE | NpHHAMATE MepEL o eé
yeTOHIHBOTO BO3HHKHOBEHHSA UpeayIpexIeHHI0; OKa3biBaTh IEPBYIO
pasBETEA O0WEcTBA B | NOTCHIMANILHOH OMACHOCTH, H | MOMOIIS B Tpe3BEYAHHEIX CHTYaLMAX.
TOM WHCTIE PH YIpo3e | IpMHHMATh Mepst TO €€ | Buaneer
H BO3HHMKHOBECHHAH | NPSAYIIPEKICHAIO, QOKa3LIBaTh | -MeTOnaMH TIPOrHO3HPOBAHIA
9pe3BBYAHHEIX HEPBRYIO IOMOTIB B | BOZHHKHOBEHHA OnACHBIX "
cATYammif W BOCHHBIX | YPE3BBIMAHHBIX CHTYAIMAX. gpe3BRMANHELX CHTYalHi;, HABEIKAME
XOHQIHKTOB YK-8.3. BrageerT MeTONAMH | ypyveneHAs OCHOBHBIX METOZOB SalIATE!
TpOTHO3HPOBAHHS B YCTIOBHAX Upe3BEMaiHON CHTYAIMH.
BOZHHKHOREHIS ONACHEIX H
qpe3BhraaiHbIX CHTYaIHit;
HABBRIKAMH DpAMEHEHHA
OCHOBHBIX. METOMOB 3aIIATEl B
YCHOBHAX gpe3prraaiaol
CHTYAIHH.
OIIK-1 OIIK 1.1. 3HaeT OCHORBHGLIE | 3HaeT OCHOBHEI® TIOHATHA 3aKOHEL TecToBEIE
CriocoGeH IpHMEHSThL | MOHATAA  33KOHBI  XMMHH, | XMMEH, OCHOBbI BEICIIEH MATEeMATHKH. BOIIPOCH!
€CTeCTBEHHOHAYIHEIE | OCHOBHI BRICINEH MATEMATHKH. Ymeer IPUMEHATE METOAEL
u obmembkenepuste | OIK 1.2. YMeer TPEUMEHATh | TEOPETHHCCKOrO H
3HaHAA METONEI | METOXEI TEOPETHIECKOTO H | SKCIEPHMEHTANBHOTO  HCCNETOBAHMA
MaTEMaTHIECKOrO JKCTIePHAMEHTATBHOTO OGBEKTOR, NpOLECCOB, SBIEHAH,
aHaTH3a H | HCClemoBaHKAd 0GBEKTOB, | I[POBOAHTS HKCIEPHMEHTRI 11O 38 faHHOH
MOZENHpOBaHNA B | mpoueccos, fBUCHMI, | MEeTOAMKe  H  AHANW3MpYeT WX




npodeccHOHATEHOH MPOBONWTE SKCIEPUMEHTHL IO | PE3IYNLTATEL
IEATEILHOCTH. 381aHHOM METOAMKE ¥ | Brageer  METONHKOH  BBHITIOTHEHWS
AHATH3HPYET UX PE3YNETATH. | MOHHTODHHIA, HPOrHO3HPOBaHMA M
OITK 1.3. BriameeT MeTOAHKOH | ONCHKH SKONOTHIeckoll Ge30macHOCTH
BHHIONHEHHY  MOMMTOPHHra, | NeHCTRYIOIIHX, BHOBR CTPOAINUXCA H
TPOTHO3MPOBAHMA M OLEHKH | PEKOHCTPYHMPYEMBIX 00BEKTOB..
IKONOrATecKoit Ge30nacHOCTH
IeHCTBYIOIHX, BHOBB
CTPOSIIHKCH "
PEKOICTPYHPYSMLIX
00BEKTOB.
OlIK4 Cnocoben | OLIK-4.1.  3maer croco0u | 3HaeT: Tecrorre
KOHTPOJIMPOBATh H | KOHTPONA HPOE3BOACTBEHHOM | CHOCOGE! KOHTPOMA HPOM3BOICTEEHHOM | BOHPOCE
ofecreuHBaTh " SKOJIOTHYECKOH | H  3KOJOTHYecKold Oe3onacHOCTH Ha
NpOM3BOACTREHHYIO M | GesomacHocTH Ha pafounx | pabodmx Mecrax.
SKQNOTHIECKYTIO MECTax Ymeer:
fe3onacHOCTh Ha | OIK-4.2, Vmeer | paspabatelBaTb M HCHOJNB30BATH
pabogaux MecTax paspabarHBaTh H | TEeXHONOTHI, obecHegHBaOTHE
HACIONE30BATE  TEXHOIOTHM, | NPOW3BOACTBCHHYIO M 3KOJNOTHIECKYIO
ofecrednBaomye Ge30macHOCTh Ha pabouax MecTax
MPOH3BOACTBEHHYIO ¥ | Braneer:
IKOJIOTHHECKYIO 6e30nMacHOCTE | HABHIKAMM KOHTpROAA nponBBo,}:{c'rBez-]}ioﬁ
Ha paloqix MecTax H SKojormueckolf OezomacHOCTH  Ha
OIIK-4.3. Briajeer HABBIKAMH | paGouux MECTAx
KOHTDOJIA [POH3BONCTBEHHOM
H IKOIOrHYeCcKo#i
GezonacaocTE Ha pabouux
MeCTax
4. OBBEM H CTPYKTVYPA JUCITUITJIHHBI
TpyZOEMKOCTE JUCIHILIHHEI COCTABIIIET 2 3auYeTHLIX eIUHHITE], /2 9acoB
TeMaTHUeCKHH IIAH
jopma o0yIeHHA — 0UHAH
Kowurakraas pabora
0BYIarOmMXCa
¢ MEIArOTHIECKHM
Ne paBoTHAKOM
w % QOpPMBI TEKYIIETO
g = E KOHTpoONA
o =
W HanMexoBaHHE TeM H/AIH % § £ 5 % % g ycne;igf{zcm,
PasieNnoB/TeM JHCIHTLIHEL! é % % ‘% E E r»g 8, NPOMEKYTOYHOH
=5 E @ o = g 2 aTTEeCTALHH
= é % % g 5 © (no cemecmpam)
< N1 &
S =
1. Pasgei 1. Beenerue. 2 2 2 4
2. Pasgen 2. BzauMopeiicrsue | 2 4 2 4
Oprauu3Ma K CpeJIbi.
3. Paspen 3. Buocdepa. 2 6 2 4 4 ieili'rm{r-lcom‘pom
[}
4 Pazgen 4. Uenorek B 6uocdepe. | 2 2 4
5 Paspen 5. DakTOpHl H PeCypeH | 2 10 2 4 4
CpeHEL.
6 Pazpen 6. llomyasmpm U 1i2 12 2 4 4 PelTHHT-KOHTPOIb
coofmecTsa. N2




7 Paznen 7. DKOCHCTEMEL 2 14 2 3 4
8 Pasnen 8. Tipwaopmen | 2 16 2 3 4
PaIHOHANBHOTO HCIIOMLIOBAHHA
OPHPOIHBIX PECYPCOB H OXPAHEI
HPHPOJE!
9 Pazgen 5. JaxwmoveHme. 2 18 2 4 Peiiranrr-kouTpoms
Ne 3
Beero 3a 2 cemectp: 18 18 36 3ageT
Hommane b ppoummmane KTEKP
Hroro mo greHUIITHEE 18 18 36 3a9qeT

Coaepxanue JeKIHOHHLIX 32HATHH H0 AHCITHILIANE

Pasyen 1. Benenue.

Conepxanre. Mecro 5koJOTHE B CHCTEME HAYYHBIX 3HAHMM. 3HauCHHE SKOJOTHUECKOIO
06pazoBaHHs U BOCIHTAHM.

Paznen 2 BzanMoeiCTBHE OpraHu3Ma U CPEIbL.

Cognepxanue. DypraMeHTANbHEE CBONCTBA JKHBEIX CHCTEM. YDOBHH OHONOTHYECKOH
opranmsaimr. OpraHeE3M Kak AUCKPETHAN CAMOBOCTIPOK3BOAAMIALCS OTKPHITAA CHCTEMA, CBA3AHHASL
co cpeloiil 0OMEHOM BelIecTRa, SHeprHy u undopmanun. Pasroobpasue oprasuamos. McTounuku
SHEPTHH [JIf OpPraHH3MOB. ABTOTpodb K rereporpodsl Tpoduaeckpe OTHOICHHS MEXKIY
OpraEu3MaMu: IIPOIYIIEHTH], KOHCYMEHTH U PeryUEeHTEL.

Parpen 3. Brocdepa.

Copepxanne. Crpoemme 3emin, e& 000J09KH, HX CTPYKTypa, B3aAMOCBS3b, JHHAMHKA.
brocthepa. Pomm B. W. Bepuancxoro B (opMHpOBaHHMH COBpEMEHHOTO IOHATHA O OHOcgepe.
PacnpocTpaneHEe JKEBOrO BemecTBa B Omocdepe m ero BIMgHHE Ha CBOMCTBA OCHOBHEIX
KOMIIOHeHTOB Teorpadmaeckoit obomouxu. 'pamunsr Omocdeprl. XKupoe, xocHoe H OGHOKOCHOE
BEIIECTBO, HX B3aMMONPOHHKHOBEHHE M HNEPEPOXKICHHE B KPYrOBOPOTaX BEINECTBA M DHEPIHH.
IlouBa xak KoMOOHEHT OHoChepsl. AHTPOIIOTEHHOE SBTPOPHPOBAHHE BOJOEMOB. JHEPIeTHIECKHH
fanarc 6rochepss. KpyroBopoT BaKHEHIINX XHMAYECKHX IEMEHTOB B 6mocdepe.

Pazgen 4. Yenorek B 6uocdepe.

Cogepxanre. YemoBek kak Ouomormdeckuit BHZ. OKONOFHMsS H 3/0pOBbE UYeNOBEKa.
DKONOTHA dHeloBedecTBa: npobmemsl aemorpadmy, pecypesl 6mocdeprr. IlpemmaMeperHoe H
HEIpeAHaMepeHHoe, IPSIMOe ¥ KOCBEHHOE BO3JeliCTBHE YeloBeKa Hd NPHUPOIY. IKONOTHYUSCKHA
KpH3uc. OrpaHU9eHHOCTS PECYPCOB H 3arps3HEHHe Cpelbl Kak QaKTop, IMMHTHPYIOMHAH Pa3BHTHE
9elIOBEYECTBA. DKOJOTMYECKas OICHKA NPUPOAHOH CpeAbl ¥ BO3MOXHEIX dHTPONOTEHHEIX
TOCTIEACTBHM B HEMAX ONTHMHU3AMH OHOCHEPEL

Pazzen 5. ®akxTopEl ¥ pecypCEl CpeHbl.

Cogepxanme. IIpeacrasieHne o GH3HKO-XHMMYECKOH cpene OGHTAHMS OPraHW3MOB;
0COBEHHOCTH BOMHOMN, [OUBEHHO! ¥ BO3AYMHOM cpex. Abuormueckue u OmoTHUeckue GaKTOpEL.
Dpaduyeckue (moIBeHHHE) PakTOpHL. B3aUMOACHCTBHE SKONOTHYECKHAX (haxTOpoR. 3aMECHHUMBIC K
He3aMeHHMEIE pecypchl. KoHIenus MMMuTAPYIONIX (hakTopos. 3aKoH MUHMMYMA, Jluluxa, 3aKoH
toreparTrocTH Illendopna. IIpencrapnenue 06 SKONOTMYESCKOH HUIIE. Opragn3Me-HHIMKATOPEL
KadecTBa CPelblL.

Paspen 6. [Tomynsaman 1 coobmecTsa.

Conepxarne. Onpefenenye TOHATHH «OHOIOTEYECKHA BHAY M KIOILYJIAIAH. IMomymsaes
KaK SIeMEHT SKocHCTeMEL CTaTHUeCKAe XapaKTEPHCTHKH IOy, BroMacca i ciocoOH €&
BEIpaKeHre. MeTo/El OLEHKH YHCIICHHOCTH ¥ IUIOTHOCTH NONy/nzH. JlunaMiaeckue
XapaKTEPUCTHKH OIS POXIAEMOCTb, CMEPTHOCTE, CKOPOCTH MOIYIAIHOHHOTO POCTA.




Hunamuka Guomaccest. ITonstue o 6uonponykrusnocty. Bruonenoss! (coobmecTsa), Hx
TAKCOHOMHYECKHH COCTaB M QYHKIHOHATbHA] CTPYKTYpa. THIbI B3aHMOOTHONIEHHH MEKTY
Oprag3MaMH: CHMOHO3, MyTyalli3M, KOMMeHCAlTH3M, KOHKYPEHITHS, XHITHAYECTBO. MeKBHAOBAS
KOHKYpeHuus. [IpHHIEN KOHKypeHTHOTO HeKmogeHrd. Cykiieccus (IlepBHYHAN, BTOPHYHAN).

Pasjei 7. DKocHCTEMBL

Conepxanue. OnpejeneHnue MOHITHA «IKOCHCTEMa». JKOCHCTEMA KaK (PYHKIIHOHAIbHAA K
CTpykrypHas enuHMna Ouocdepsl. CocTaBHBIE KOMIOHEHTHI SKOCHCTEM; OCHOBHEIE (JaKTOPEL,
ofecneyuBaronye X cymecTBoBanne. OCHOBHBIE STANBl HCTIONB30BAHUSA BEMIECTEA U SHEPIHHM B
skocucTeMax. IlacTOMmEBle H JeTpuTHBIE IHMIIEBRIE NENH. JKonormdeckas 3¢¢erTHBHOCTE.
OKoJ0rHYecKue nupaMupbl. Pasgoofpasme BHIOB Kak OCHOBHOH (akTop ycToMUMBOCTH
3KOCHCTEM.

Paznen 8. [IpwHmunEl panHOHANEHOIO HCIIONL30BAHAS IPHPOMHBIX PECYPCOB M OXPaHBI
IIPHPOJABL.

Copnepxanre. JKOJOTHUECKHE IIPHHIHNL PalMOHANBHOIO HCMONL30BAHHA NPHPOIHEIX
PECYPCOB H OXpaHEl IIPHPOJABI; OCHOBEI 3KOHOMHKH IIPUPONOIIONB30BAHNA: TEXHAKA H TEXHOIOTHH
3AMATEL  OKPYXKAIOMEH  cpejbl; OCHOBHI  OSKOJNOTHYECKOro Ipasa; IpodecCHOHAIbHAS
OTBETCTBEHHOCTE.

Paspen 9. 3akmouenue.

Comepxanme. I'mobanpHile W JIOKAaNbHEBIE IpoOleMEl 3KojorHd. HayuyHele OCHOBE H
KOHOENITHS SKOJIOTHIECKOTO MOHHTOpUHra 6HochepHEIX IPONeccoB, DKONOTHIECKUE MOHHTOPHHAT
¥ SKONOTHYECKad OSKCOEpPTH3a. OJKOHOMHMYICCKHE, SCICTHUECKHE M JSTHYCCKHE IIPHIHHEL,
HoGYKAAIOMME OXPaHATh TPUpoNy. MeXIyHapOoaHOS COTPYAHHYECTBO B 0ONACTH OKpYXaloImed
CpeXEbL.

Copnepxanne J1afopaToOpHBIX 3aHATHH N0 JHCHUIVIHAE

Pasgen 3. Brocdepa.

Conepixanue. Onpenencare pH KuCIOTHEX 0C4IKOB.

Paspen 5. ©axTopsI H pecypCehl CPEABL

Conepxanne. OnpejeneHre KOJIecTRa aHTPOIIOTEHHEIX 3arPA3HEHUH, IONIaNalOMMX B
OKPYXAIOIIyI0 CPERY B pPe3ynbTaTe paboTsl ABTOTPAHCIIOPTA.

Wouu3HpYIOIIHe H3TydeHis H OKpyXalomas cpefa.

Pasgen 6. Ilonymsiuyg 1 coobiecTsa.

Paspen 7. DKOCHCTEMBL

Conepxanne. CTpyKTypa 3KOCHCTEM.

Paspmen 8. IIpHHOHUIE pallHOHAJIEHOTO HCIOB30BaH¥S IPHPOJHBIX PECYPCOB M OXPAHbI

INPHPOXEL
OnpeencHye OpraHONeNTHIECKUX CBOMCTE M JKECTKOCTH BOJIBL.

5. OIIEHOYHBIE CPEACTBA JJIA TEKYHIEI'O KOHTPOJEA YCIEBAEMOCTH,
POMEKYTOUYHON ATTECTAIIAA 11O UTOT'AM OCBOEHUA THCIHHAILTHHBL A
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJILHOY PABOTHI
CTYAEHTOB

5.1. Texymuii KOHTPOJIL YCIEBAEMOCTH

PefiTHHr-KOHTPOITE Ne 1
1. HasopuTe ¥ OXapaKTepusyiiTe pasmedHble abHOTHUecKHe (axTopsL. Ha npmmepe
mo6oro u3 abuoTHdeckux GaxkTOpoB JalTe ONpelelIeHH ONTHMYMa, cTpeccoBoli 30HEI, MPENEIIOB
YCTOHYMBOCTH.
2. Uro Takoe maMaTHpyromuil Gaxrop? ChopmympyHTe €ro.
3. Ha npuvepe mo6oro BHma Jaiite onpefeneHue IUIOTHOCTH MNOMYNALNHH. Kax

HOCIISIHSAS 3aBMCHT OT abHoTHYeCKHX QaKTopoB?



4. KaxoBsl BaxkHeliimme ximMargdeckue Gaxropel? ONHIDATE  BO3MOXHEIE
B3aHMONCHCTRAS OHOTHYECKHX H a0MOTHIecKUX (akTOpOB, OIpAHMYHBAIOINHME PACHPOCTPAHEHHE
BHIIOB.

5. YTo MOXET IPOH30HTH ¢ IKOCHCTEMOM TIpH M3MEHEHWH OZHOIO U3 abMOTHYECKHX
wiE GroTHIecKkuX GakTopoB?

6. UeM mpefcTaRICHEI BUIB! B 3KocucTeMe? Kak MOMKHEI COOTHOCHTECS POJKIaeMOCTh
H CMCPTHOCTh B CTA0MIIBHOM dKxocucTeMe?

7. Jlalite ompepencHEHe M CpaBHUTE CMBICH OHOTHYECKOr¢ MOTCHIMANa H
CONPOTHRICHHS CPELBL.

8 TlaliTe ompesieneRyd BUAA, COOOIECTRA, SKOCHCTEMEL, OHOCPEPEL, 3KOIOTHY.

9. Yo Taxoe mpomynenTs? Kakopa ux poib? HazoBHTE H OXapaKTEpH3YHTE KIOICBOH

nponece, TpeOyIOmui HX yIaCTHS. YKaXATe PasiHyud MEKAY OPTaHHYCCKHM H HEOPraHHICCKHM
BEIECTBOM.

10.  Yrto Takoe KoHCYMeHTHI? [!IpuBenmHMTE NpHMEpH, WLUIOCTPHPYIOIIHE HX
MHOrooGpasue. Haz0BUTe OCHOBHEIE THITEI KOHCYMEHTOB H AAHTE HX ONPEACIICHHE.

Pe#iTuar-koHTpoIs Ne 2
1. Yro Ttakoe merpur? Yem nerpuToars H PEAYLHEHTEl OTIMYAKICA OT IPYTHX
KoHcyMeHToB? UeM peIyHEeHTHl OTIHYAKICs OT APYTHX nerpurodaro? Kaxwe JBe KpYIHBIS
CPYIIIIEL OPraHU3MOB OTHOCATCS K pefylienram?

2. HaiiTe ONpefeneHAs NHINEBON eI, MHDIEBOH CeTH, TpoduIecKnx YPOBHEH,
OHOMAacCHL

3. B ueM npuunga crabmisHoCTH dKocucTeM? [lodemy OHE H3MEHAKOTCS?

4. TaiiTe onpemencHAe MecTOOOHTaHMs M SKonorgyeckol munm. [loscHuTe pasHMITY
MeXTy HEMH.

3. I[IpHBEQHTe TpPEMEPH TOTO, KaK NPHCHOCOONEHHOCTH PACTEHHMH ¥ JKMBOTHBIX K

KOHKPETHBIM MECTOOOHTAHMIM H/HIH HAIIGM CHINaeT MEKBHAOBYIO KOHKYDCHITHIO. ITouemy ato
yBeIHYEBaeT OHONOrMdeckoe pasHooGpashe I3KOCHCTEM H CHocoOCTBYET TIOANCPXKaHHIO HX

paBHOBECHA?

6. IlpuBenuTe UPHEMEPH] IIOCTETICHHOTO W3MEHEHHA NPHPOJHBIX SKOCHCTEM. Hatite
OIlpeNeNeHne ¥ IPUBEINUTE IPAMEDHI IIEPBHIHON H BTOPUYHOM CYKIECCHH.

7. QOBACHATE, MOYEMY I PasBHTHA PaCTCHHAM HyXCH TOCTOSHHEIA JOCTyN K Boje?

Tlalite ompeneleHre WHQHIBTPAMA H BOJOYACPKHUBAIOMCH cIOCOOHOCTH; OOBACHHTE, IOUEMY
OHH TaK BaXKHBbI.

8. Jaitte ONpeAeNieHAe aspalliy IOYBEL; OOBICHATE, IOYEMY OHa TaK BaKHA. Onunnare
1Ba (GaxTopa, IPeNITCTBYIONIHE A3PAlHH.

9. Uro Taxoe pH? B xaxux npezenax pH BO3MOXHA XH3IHB?

10.  OmuMmmTe, KAK COJIEHAS BOJA NIPEISTCIBYST POCTY PACTCHHH.

PeiiTanr-KoHTpONb Ne 3

1. K axoBsl BaykHeHIHE ACTOYHHKH BONSHOrC Napa, IOCTYIAIOMICIO B atmocdepy?

2. JlaiiTe OIpelENeHHEe [OBEPXHOCTHOIO  CTOKa, HHGUILTPAIMHE, OTHOMICHHS
HHQUIETpalHs/ IOBEPXHOCTHBIA CTOK, [OBEPXHOCTHOH BOZEI, TPOCAYMBAHHSA, TPYHTOBBIX BOIL.
ONMIIKTe NpOJBHKEHHE BOIBL B 3¢MIIO ¥ BHYTPH HEE, HCIONE3YH 3TH tepMuHEL Kakyio BOZY
o6EraHO IOTPeG/mOT pacTerHdd? Kakyio BOIy GepyT B KONOAUAx?

3. HazoBHTe PasMyHs MEKAY CCTECTBEHHOH U AHTPOIIOTEHHOM SBTpodH3aeH.

4. Hatite onpenenenne Gydepa 1 6ydepuoit emxocTr. OOBACHHTE, MOTEMY HEKOTOPBIC
SKOCHCTEMBI COXPAHSIOTCE, @ APYTHE paspyIIaroTCs IIOA BIHAHHEM OIMHAKOBOIO KOIMYECTBA

KHCIQTHBIX OCAOKOB.

5. PaccKkakHTe, KaKk KHCIOTHEIE OCAIKH BO3ACHCTBYIOT Ha MaMATHHUKH APXHTEKTYPEL.
TIpoBeauTe (ApaLIeNh MEXTY JTHM ABICHUCM H potepe# OydepHOH EMKOCTH.

6. OnumwTe NPAPOLY H 3HAYEHYE 030HOBOTO CJIOA.

7. PaccKaxure, Kak (hOpMHpYeTCst 030HOBLIH CIIOH H 91O BEJET K €10 pa3pyIIEHHIO.

8. B weM ¢ymEOCTS 6€30TXOHOTO IPOU3BOZCTBA?



9, TpeGoBauus K IOIAroHaM IPOMEIIUIEHHEIX OTXOIOB.
10.  OcHOBHBIC HaNpPABIEHUS PANAOHANEHOTO HCIIOIb30BAHAS IPUPOIHEIX PECYPCOB.

3.2. IlpomesxyTounasn aTTecTalHs IO HTOTAM OCBOSHHS AUCIIHILIHHEL (3a9eT)

Bomnpocs! k 3agery.
1. Hcropma pazuTHs Haykd. OCHOBHBIE IOHSTHS 3KOJOTHH. B3auMOOTHOIIEHHS
9KOJIOTHH C APYTHEMH HayKaMH.
2. Meronsl 9KOMOTHM: -OKOCHCTEMHBIM, CHHSKONOIMHYECKHI, &YTOIKOJIOTHYECKHI,

aHaIM3 MecTOOOUTaRHEs, 3BOONKORHBIH. COOTHOIIEHAE SKOIOTHY ¢ IPAKTHKON OXPAHEI INUNOITH]
M OKpYKalOInel cpelbl.

3. YpoBHH GHOIOrAYECKO# OpraHu3alyK.

4, OprangsM Kak IECKpEeTHAS CAMOBOCIPOH3BOIMINASCS OTKPHITAS CHCTEMA, CBA3AHAAS
co cpefol 0OMEHOM BeINecTBa, SHEPIHH H HHbOpMariuy.

5. McTounnky sHEpPrHE AN OpraHu3MoB. ABTOTPOdEI H rerepoTpodel. PoTocunTes H

IbixaHHe. XeMOCHHTe3. Tpodmdeckwe OTHOUIGHHA MEXIY OpraHW3MaMH: IIPOIYIICHTEL,
KOHCYMEHTEI, PENYICHTEL

6. Onpenenenns NOHATHI BUA, IOMYNIAIAA, COOOMIECTRBO, GHOreoneHo3, IKOCHCTEMA.

7. Ycaorrd H pecypchl cpebl. [IpepcraBlieHns 0 (PH3HKO-XMMHAYECKOH cpelie 00UTaHus
OpPraHH3MOB; 0CODEHHOCTH BOHON, ITOUBEHHOH 1 BO3AYINHOM cpea. AOHoTHYIecKHe H GHOTHYECKHE
($aKTOpEL

8. 3axoH Ilenbopna. Tmmvurapyiomye daxtopsl. IIpasuno JIubnxa. Bzanmmogelictere
9KONOTHYecKHX (DakTopoB. buoTmdeckme ¢GaxkrTopel. B3ayMOOTHOIIEHHS M B3aMMOCBA3H
oprauusMoB. [Ipencrasnenue 06 3KOIOTHYSCKOH HHITE.

9. Homynsmus. Tlomynsmus xak 3MeMeHT 3KocHcTeMbl. CTaTUYECKHE XapaKTepHCTHKI
DOTYNAIAH: YHCICHHOCTh INIOTHOCTE M BO3pacTHOH cocTaB. JIHHAMMYECKHE XapaKTCPHCTHKH
MOIYJIANAH: POXIACMOCTE, CMEPTHOCTD, CKOPOCTE HOIYIAHHOHHOIO POCTa. JKCHOHEHIHANBHAR K
JOTHCTHYECKAS MOZEIH POCTa MOy siieE. COnpOTUBICHHE CPEE.

10. BaaumopeiicTBe TomylnsmEid B cooOImecTBax. MexBuioBad KOHKYPEHIMA.
IlpuHIAN KOHKYpeHTHOro uckmodeHus. OTHOmeHHms “XWIMHEK — xepTBa’. CoNpsUKeHHEIE
KoneGaHns YHCIECHHOCTH XWINHMKA M JKepTBH. BmmoBoe pasHooOpasue Kak CHEeOEbHIECKas
XapaKTepUCTHKa COo0IIecTRA.

11.  DOxocuCTeMEl KaK XOPOJOTHUeCKHe eauuunbl 0nochepsl. COCTaBHBIE KOMITOHEHTEHI
HKOCHCTEM, OCHOBHEIE axTOPE], 00eCIeYHBatolNHe X CYMISCTBOBAaHHS

12. DkolorHdecKue mHpaMHABL. brororuueckoe KOHIEHTPHPOBAHUE B MAMEBHIX HENIX.

13. DKONOTMYECKHE CYKIIECCHM. JK30TCHETHIECCKHE H 3HAOIEHETHUICCKHE CYKIECCHH.
TlepBHYHEIC ¥ BTOPHIHEIE CyKIeccHH. KinuMakcHEle coodmectsa. ABTOTPOQHEIE U reTepoTpodabie
CYKITECCHH.

14.  Dxonorudeckoe paBHoBecue. CTabHARHOCTE M YCTOHYHBOCTE  SKOCHCTEM.

PazHoo6paszre BHAOB XKaK OCHOBHOH (akTop yCTOWUHBOCTH SKOCHCTEM.

15.  TIpomcxoxmenwe H crpoeHme 3emmd. 3eMuble ofonouxd. CTpyKTypa U TPAaHEIpI
6uocepst. Pors B.M.Bepranckoro B GOpMHPOBAHEH COBPEMEHHOIO NOHATHS O ouocdepe. XKusoe,
KOCHOE, GHoKocHoe ¥ GHOTeHHOE BelecTrO B GHoChepe.

16. OceOBHBIE »Tamil oseomomms 6uocdepil [lomstue o Hoochepe kak chepe
JeIOBEUEeCKOr'c pasyMma.

17.  CoBpeMeHHBIEC SKOIOrHdecKHe IpoGaeMBl ¥ OXpaHa OKPYXatoIeH cpefibl.

18.  OcHOBHBIC HALIPABICHHUS PAIMOHAIBHOT0 BOJONONB30BaHHA.

19.  OcHOBHBIE HAIPaBICHHSs PAITMOHANBHOIO HCIIOB30BAHMA IPHPOIHELX PECYPCOB.

5.3. CamocronaTeibuas paboTa 00y9al0HIerocs.

KOHTpOJNBHBIE BOIIPOCHL I CAMOCTOATEFHOTO H3YICHHUA:
1. UTo MOXET MPOH0MTH ¢ SKOCHCTEMOH IIPH H3MEHEHWH OJHOIO M3 aGHOTHYECKHX

HIH GHOTHYECKHX (haKkTOpoB?



2. HasoBuTe H oxapakTepH3yiiTe pasHsle THIIH HEITMINEBEIX B3aMMOOTHOIICHHH MEXTY
opraHy3mami.

3. CpaBuMTe DKOCHCTEMY YGJIOBEKA ¢ HPYTMMHM SKOCHCTeMamM. B 4eM COCTOMT X
cxomeTBo? KakoBe! UX paziIiaHd.

4. B ueM npuurHa cTabHIsHOCTH SKocHcTeM? [TodeMy OHH B3MEHSIOTCA?

5. IlpuBeanTe IpAMEPS] TOTO, KakK MPMCIOCOONEHHOCT: PACTEHHH M KHBOTHBIX K

KOHKPETHBIM MecTOOBMTAHMAM H/HIIH HUIIAM CHHKQET MEKBHIOBYIO KOHKypeHuuio. [louemy aro

YBEJIHGHBAaeT OHOJOTMYECKOE pasHOoOpasHe SKOCHCTEM H CHOCOOCTBYET NONACPKAHHIO KX
paBHOBECHA?

6. YeM OTIHTAIOTCS H3MEHEHUsS SKOCHCTEM, BEI3BAHHLIE YETIOBEKOM, OT €CTCCTBCHHBIX
cykuecenu? B ueM pasama MeKIY CYKLECCHCH, HAPYIICHHCM, THOCHLIO JKOCHOTEMEL?

7. TlepedrcanTe H OMHUINMTE CBONCTRBA HOUBLI, Ie00XOIAMEIE AJisl POCTA PACTCHHH.

8. [lepeurcIATe YeTHIPE NMATATENHHBIX JJIEMEHTa, KOTOPBIC PacTeHHS IONYdYaioT W3

nouesr. KaxuM o6pa3oM OHE NONAAAIOT B HOUBY H KaK M3BIEKAOTCA 0TTyza? JlaliTe onpenenenme
goigempueanuio n evuyenadusanwto. OOBACHATE 3HAYCHHE CIOCOOHOCTH IIOYBBI YNEPKHBATE
HIIEMEHTE] ITETAHUA.

9. O6BacHETe, IOUeMY IS PAsBHTHS PACTEHISIM HY)KEH TMOCTOSHHEIH JOCTYI K BOAE?
latite oUpeAcieHHe HHGUILTPANMHE B BOJOYASPKUBAIOMEH CHOCOGHOCTH; OGBACHUTE, TIOYEMY
OHM TaK BaXKHEL

10.  JaiiTe ompeeleHHE a3palyH FOUBEI; OOBICHHTE, IOUEMY OHA TaK BAXHA. Onanmite
zpa dakTopa, IpensSTCTBYIONHE a3pPaniiH.

11. OnmmmTe, KaK coJeHast BOJA IPEISTCIBYET POCTY PaCTeHMIL.

12.  JlaiiTe ompefieleHHE MEXAHM9ecKOro COCTaBa MOYBEL Ha30BHTE TPH OCHOBHBIX
KOMIOHEHTa 3Toro cocrasa. Uro Taxoe cyrnunok? ONHIATE, KAK MEXAHWYECKHH COCTaB BIHSET Ha
BIAKHOCTD, HIEMEHTS] IHTAHMES, a3paliiio W oGpabaTemaeMocTk 0Bkl Kakoit ee MeXaHHYeCKHH
COCTaB ONTHMATIEH?

13. OIMImmETe pasivadsi, Ha30BHTE JOCTOMHCTBA M HEJOCTATKY OpraHMHYCeCKHX H
MUHEpaIBHBIX YIOOPEHHH.

i4.  HasopHTe ¥ ONHINKTE pa3IHIHEIC THIBE 3PO3HH.

15.  Kax MOXHO #36€XaTh 3aCOTICHHA?

16.  Kaxoppl BaykHEHIIHE HCTOUHUKH BOSHOIO Mapa, HOCTYIIa0ICro B armochepy?

17.  OTKygma ¥ Kak IONy4aioT Bofy? JIa 9ero B OCHOBHOM HCTIONBE3YIOT BOIY B TOpOJax
¥ B poMbrieERoCTE? OGBACHATE, I09eMy NOTPEOIeHHE BOABL B IPOMBIIICHHOCTH H B ropoaax
HA3bIBAIOT BO3BPATHEIM, 4 Ha OpOIIeHME - 6e3BO3BPATHEIM.

18.  IlpuBemure npuUMepH Tepepacxofa MOBEPXHOCTHEX — BOA. Onopure  ero
DOCTIECTBHL.

19.  Omnmmure (¢ IpMMepaMB) BO3MOXHOCTH 3HATUTENBHOrO COKPALICHIA PacXolia BOJIEL
Ha OpOIIEHHE, TOPOACKAE ¥ HPOMBIIIICHHBIC HYX/BL

20. Onmmwre, Kak yHHYTOXKEHHE OONOT M YKPEIUICHHS Geperos BIMAIOT Ha
OCAIKOHAKOIIICHHE U YPOBEHD OHOTEHOB.

21. Kak mMpOKO pacIpOCTPAHEHBI KHCIIOTHBI® ocamkr? HacKONEKO OHH KHCIEE
HOPMANBHBIX?

22. Pacckaxure, KaKk KHACHOTHBIE OCAJIKH BIMSIOT Ha BOJHBIC skocucTeMer. Kak uX
HapyIIeHHe CKa3bBaeTCA Ha obuTaTeIX cymu?

93.  PacckaimTe, KaK KHCIOTHBIE OCAJKH BO3ZCHCTBYIOT Ha NAMATHHKH ApXHUTEKTYPEL
TlposemuTe Hapaielsb MeXILY STAM ABICHACM H norepeit 6ydepHOit eMKOCTH.

24, Kak MOXHO COKpPaTHTh BHIOPOCHI KHCIOTOOOPa3yIOMHX BEIIECTB C YTOIBHBIX
anekTpocTannuii? Kaxue MeTopl OCYIecTIBHMEL B GmKaiimem OynymeM?

25.  Kak yrneKuclbii ra3 yaapIHBaeT remio? Kax MeHseTca YPOBEHD COIEPXKaHHA ITOTO
rasa B aTMochepe?
26. OTKyZa TOCTYNaeT JONOJHUTE/IBHEIH YIICKHCIBIH raz? Kak Brl camu ero

peprensere? HazoBUTe MCTOUHAKH APYTHX aPHUKOBBIX ra30B. §
27.  IlepedmciuTe ¥ OMUNIHTE HCTOUHHKH XJIOPa, HOCTYHAOMICIC B crparocgepy. [aire

onpenenenne XOV.



28.  T'zme u xorna Buepesle 0GHAPYKUIN HapYLIIEHHe 030HOBOTO 3kpana. Boamoxuo mx
OHO B IPYrEX paifoHax?

29.  Yro penmaeTcs As Gope6HI ¢ HAPYIIEHHEM 030HOBOTO CNOs?

30. B yeM cymHOCTh 6e30TXOMHOTO IPOM3BOCTBA?

31.  Uro obosmauaror Tepmunn IJC, TI/B, TIK. Kakosa cBask mexry [IOK u TIIC,
IAK v IIIB?

32. HopmatusHEIC TpeGORBAHMS K KAYECTRBY IA30BbIX BBIGPOCOB.

33.  HopmarmpHEie TpeGOBaHHS K KAYECTBY BOJIEL

34.  KoHTpOISs 3arpa3HeHs HOYBEL

35 Owrcertka razor OT NLIMTH

36.  OcHOBHBIC HAIIPABICHHS PAOUOHAIEHOIO BOTOHOIL30BAHMS.

37.  BrmdsMC IPAPOAHEIX (HAKTOPOB HA PACcCEMBAHUE BPEHHEIX BEIOPOCOB B IPH3EMHOM
cnoe arMocheprl.

38. Metoze!l 3armTsI OT IIyMa.
39, MeTozE! 3amKTH 7 IpeIoTRpalHeHAS BROPAIHH.

40.  Ilpueejute mpEMeps! 0GE3BpEXHBAHHSY H DEKYHMEPAIlHH OTXONOB MO H3ydaemMoi
Bamn cnienganbHOCTH.

DOHJ OLEHOYHBIX MaTEPHAIOB L IPOBEACHHS ATTECTAIHA YPOBHS C¢(HOPMUPOBAHHOCTH
KOMIICTCHIMH 00yJatOnuxes 110 JUCIHINIHHEE 0QopMILeTcs OTACNEHEM JOKYMEHTOM.

6. YAEBHO-METOJHWYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHHE
JUACITAILIIINHbL
6.1. KuuroobecneueHnocTn

HauMeroBaHue THTEpaTypEE ABTOP, Tox w3ganma KHHUT'OOBECIIEYEHHOCTD
HAa3BaHHE, BHJ H3AHHA, H3OATeIbCTRO

Hanmaue B 3nexTporBoif 6ubimotexe Bal'V

1 2 3 | 4
OcroBHasd THTEpaTypa*
Tpugonora, T. A. O6mas 3xomorH, 2019
na6. mpaktukym / T. A. Tpudonosa,
H. 1. ®eoxtrcTosa, H. B. Uyraif http://dspace.wwwl.vl
Brnagmm. roc. ya-tum. A. I uH. T. su.rwbitstream/123456
CToneroBeix. — 2-eu3fl., UCTIp. MIOML 789/7926/1/01844.pdf

— Bragumup : Hag-soBal'Y, 2019. —
135 c. ISBN 978-5-9984-1039-0.

Tpudosnora, T. A. Dxo0rus : 2020
npaktukym / T. A. Tpudonosa, H. 1.
QecokTHcToRa, H. B. Uyraii ; Jfdsoace.wwwl vl
Bnagum. roc. ya-ruM. A. . u H. T ?fﬁﬁn ts tream/123456
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Jon. — Bnagumup : Hag-so Bnl'Y,
2020. — 128 ¢. ISBN 978-5-9984-

1148-9

I'yposa, T. ®@. Sxonorus u 2019

palHoHAIBHOE

EPHH;)&FI;I;;;‘L;?;&HH‘? e hitps:/furait.ru/book/ek
ologiya-i-racionalnoe-

axkameMHdecKkoro 6akanaepnara / o Erz Hopolzovanie.

T. ®. I'ypora, J1. B. Hazapenxo. 437435
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188 c.

JononHuTenbHas NHTeparypa i
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: y9eOHEK H IPaKTAKYM I pyos




npuKIagHoro baxanasprara / E.
1. ITasnosa, B. K. Hosrxos. —
M. : M3parensctro I0paiir, 2019.
— 190 ¢.

6.2. IlepuoauyecKkue H3ZaAHASA

1. Xypran «Oxonorus» — HayIHBIH XypPHAI, HOCBAIMEHHEINA IPoGIEMaM TeOpETHYECKoH 1
9KCHEPHMEHTANLHOM 5KONOruy http://ipae.uran.ru/ecomag _

2. Kypnan «Brochepar http://www.biosphcreZlcentury.ru%

3. XKypuan «['eorpatus H IPHPOIHEIE PECYPCHI» - HAYYHBIN XKYPHAN, B KOTOPOM ITHPOKO
OCBEM(AIOTCA reorpadMdeckde AcleKTHl PeINeHHs KPYIHBIX HapOAHOXO3AHCTBEHHEX IpobieM,
Gonpimoe BHHMaHHE YAENACTCA PAIHOHATEHOMY HPHPOMOIONB30BAHUIO H OXPaHe OKPYKAIOMIEeH
cpensl. http://www.izdatgeo.ru/index.php?action=journal&id=3.

4. Jloxnamsl 1O 3KONOTHYECKOMY IIOYBOBEHCHHIO — HIIEKTPOHHEM HAYUHEBIH >KypHATL
ComepuT pe3ynbTaTel TEOPETHUECKAX, OSKCICPHMEHTAIBGHEIX MCCHSHOBAHHI B 06IacTH
3KOJIOTHYECKOro NIOYBOBECHES. hitp://jess.msu.ru

6.3. MurepHeT-pecypent

http://basik-ecology.ru

http://www.ecologylife.ru

http://biodat.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE TUCTTUITIHHDBI

Jnst  peamusanuy NAaHHOM JWCHHIAHHEI HMEETCS CHCHHANGHOE IIOMEINeHHS [
HIPOBENCHHSA NSKIKHE 1 NafopaTOpHbIX 3aHITHH SKOoNOTHE — 316-1.

Teopernueckuit Kypc:

Jlexnuu (XIpe3eHTAIHH).

JlabopaTopHsble 3aHITHA:

MPOBOAATCA B CHENHANH3HPOBAHHOH J1a00paTOpHH.
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