[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

PO Pon Oner Genoposu MunuctepcTBo mpocBetieHus Poccuiickoii deneparun

JlomkHocTb: W.0. fupekTopa o o o
[laTa noﬂnmcaHM%%%g“@f%WKHH FOCYZI apCTBeHHBII/I COIMUAJIBHO-TIIC 1A OTNYCCKU U I/IHCTI/ITYT (Q)Hnnan)

YHUKaNbHbI ﬂpOFpaMMqBﬂWBHOFO rocy1apCTBCHHOI'0O aBTOHOMHOI'O 06p330BaTeJILH01“O YUPCIKACHUA
2246bb4b5eca53e35a45d6a91259e790782354e7 BBICIIIETO 06pa3013aH1/15{

«Poccuiickuil rocy1apCcTBEHHBIN MPOo(heCCHOHATBHO-TIEarOTUYECKUN YHUBEPCUTET)

@akynbTeT €CTECTBO3HAHUS, MATEMATHKH U MH(POPMATHKH
Kadenpa ecrecTBeHHBIX HayK

PABOYA ITPOIT'PAMMA JTUCHUITJIMHBI
b1.0.07.15 «OBIIASA 9KOJIOI' USI»

HanpaBnenue noaroToBku 44.03.01 INeparornueckoe oOpa3oBaHue
[Tpodwe moaArOTOBKM buoinorus
ABTOD (BI) T.B. XKyiikoBa, n-p 6uoin. H, podeccop

OnobOpena Ha 3acemanuu kKadeapsl ectecTBeHHBIX HaykK. [IpoTokosn ot «13» despans 2025 r.

Ne 6

PexomeH0BaHa K MCIOJIBb30BAaHUIO B 00Pa30BaTENIbHON JESITEIbHOCTH HAyYHO-METOANYECKON
KOMHUCCHEH (aKyJbTeTa eCTeCTBO3HAHUs, MareMatuku u uHpopmaruku. [IpoTokon ot «18»

depans 2025 r. Ne 4.

Hwoxunmit Tarun
2025



1. HEJIb U 3AJIAYU OCBOEHUSA JUCHUIIJINHBI

L]env: hopMupoBaHUE U pa3BUTHE MPEACTABICHHUNA O HAJJOPTaHU3MEHHBIX CHCTEMaX; aHAIN3
3aKOHOMEpHOCTeH (DYHKIIMOHUPOBAHUS TPUPOAHBIX CHCTEM; O3HAKOMIJICHHE C TPUHIUIAMH U
KOHIEMIIUSIMU COBPEMEHHOM 3KOJIOruu; (OpMUPOBAHUE HEOOXOJUMBIX 3HAHUN JUISL MOCHEdy-
IOIIETO 3HAKOMCTBA C KOHKPETHBIMH BOITPOCAMH DKOJIOTUH YeJIOBEeKa M O0IIeCTBa, PallMOHATBEHOTO
IIPUPOIOITOIB30BAHUA U OXPaHbI IIPUPOLIEL.

3aoauu:

1. PackpriTe conepskanus GyHIaMEHTAIBHBIX BOIPOCOB SKOJIOTHH, H3yUYE€HUE OCHOBHBIX I10-
HATHUI 9KOJIOTHH, ONIPEIESIONINX €€ KaK 00J1acTh KOMIUIEKCHOT'O HAyYHOT'O 3HAHUSI.

2. PackppiTue CBSI3M U3y4aeMOro MaTepuania ¢ KpyroM 3HaHUH O KUBOW U HEKUBOU MPUPOJIE,
KOTOpOe 00eCreurnBaeTcsl MpOorpaMMaMU CMEKHBIX KypcoB (OOTaHUKH, 300JI0THH, (PUZUOIOTHU H
Jp.).

3. Onucanue OCHOBHBIX B3aMMOJCHCTBHIA MEKIY Pa3IMUYHBIMHU YPOBHIMH OpPTaHU3AINN KU-
BOT'0 M OKPY>KalOILEH Cpebl.

4. ®opMupOBaHUE LIETOCTHOTO IMPEICTABICHUSI O MPUHLUINAX (PYHKIMOHUPOBAHUS KUBBIX
CHUCTEM C IIEJIbI0 COXpAaHEHHUs YCTOMUYUBOCTH B Onocdepe.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

JucuuruinHa «OOmas 3KOoJO0rHs» SBJSETCS YacThI0 y4yeOHOro IUIaHa [0 HAaIlpaBJICHHIO
noaroroBku 44.03.01 Ilenarormueckoe o6pasoBanue, npodpmib «buonorus». ducnuminHa
b1.0.07.15 «O6mas sxonorus» BkmodeHa B brnok b.l1 «/Quctummuuer (Momynu)», B 51.0.07
«IIpeameTHO-MeTOAMUECKUN MOYJIbY. JUCIUIUIMHA peanu3yeTcs Ha (akylIbTeTe eCTeCTBO3HAHUS,
MaTeMaTHKU U UHPOpMATUKH Kadeapoil €CTeCTBEHHBIX HAYK.

JlanHast TUCHUIUIMHA PAacKpbIBaeT cojep)kaHue (yHIaMEHTAIbHBIX BOIPOCOB SKOJIOTHH U
HE 3aTparuBaeT B IOJIHOM OOBEMe psiji CHEIHMATIbHBIX MPUKIAJAHBIX U COLMAJIBHBIX ACHEKTOB ATOM
Hayku. OHaKo, Ha OOIMX 3aKOHAX M 3aKOHOMEPHOCTSIX Pa3BUTHSI AKUBOU MPUPOJBI U B3AUMOCBS-
351X, YCTAHABIMBAEMbBIX MEXKIY OpraHM3MaMH U UX CpeaMu OOUTaHHUsI, U3y4aeMbIX B TAaHHOM Kypce
0a3upyIOTCS BCE OCTAIbHBIE SKOJIOIMUECKHUE IUCUUIUIMHBI, B YACTHOCTU Takue kak «CouuanbHas
aKoiorus», «IIpupononosnbs3oBanney», « XUMHs OKPYKaIOIIEH CPEIbI».

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJINHBI
Jucuunnuza HanpasieHa Ha GOPMUPOBAHUE U PA3BUTHE CIEAYIOUIMX KOMIETEHIIUN:

Kon n HaumeHOBaHue Koz 1 HauMeHOBaHUE UHANKATOPA JOCTHKCHHS JeckpunTops!
KOMIETCHIII
KOMIICTCHIIUU

YK-1. Crmocober | YK-1.1. lemoHCcTpHpyeT 3HaHHE 0cOOeHHOCTeH | 3HaeT OCOOCHHOCTH CHCTEMHOTO H
OCYIIECTBIIATH  IIOUCK, | CHCTEMHOTO W  KPUTHYECKOTO  MBIIUICHHUS, | KPUTHYECKOTO MBIIUICHHS,
KPUTHYCCKHI aHaNIW3 W | apryMEHTHPOBAHHO (OPMHUPYET COOCTBEHHOE | apryMEHTHPOBAHHO dbopmupyet
cuHTe3  MH(pOpPMaLUH, | Cy)KICHHE U OLEHKY MHMOpPMALUH, IPHHUMAET | COOCTBEHHOE CYXACHHE M OLCHKY
NPUMEHSTh CUCTEMHBIH | 0OOCHOBaHHOE pELIEHHE. nHpOpManny, NPUHUMAET

HNOAXOA Ul  pPeIICHHs 000CHOBaHHOE PEILCHUE.
MOCTABJICHHBIX 32124 YMeeT HCIOJIB30BATH CHCTEMHOE W
KPUTHYICCKOC MBIIIJICHUEC,

apryMEHTHPOBaHHO  ()OPMHUPOBATH
COOCTBEHHOE CYXICHHE H JelaTh
OLICHKY HH(OpManud, NPHHAMATH
000CHOBaHHOE pEIICHHE.

Baajneer HaBBIKAMU HCIIOJIB30BaHUS

CHUCTEMHOI0 u KPUTHYECKOTO
MBIIIICHUS,  apryMEHTHPOBAHHOTO
(dhopmHupoBaHUs coOCTBEHHOTO

CYXJICHUS W OIECHKA HWH(POpMAINH,
MPUHATHS] 000CHOBAHHOTO PEIICHUSI.




VYK-1.2. Tlpumenser mnoruveckue QGOPMBI H
MIPOLIEYPHI, CIIOCOOEH K PedICKCUH O TTOBOY
COOCTBEHHOW W  Yy)KOH  MBICTUTEIBHOMN
NIESITETFHOCTH.

3naer sormueckue  GopMBl  H
MPOLIEAYPHI, CIIOCOOBI pedIieKcHu 1o

MMOBOJY COOCTBEHHOW W  UyKOi
MBICJIUTEIbHON JIESITENEHOCTH.
YMeer  NpUMEHATh  JIOTHUECKUE

(OPMBI U TIPOLIEYPbI, OCYILECTBIATh
pedIIeKCUBHBIA aHANIN3 COOCTBEHHON
u YyKOU MBICJIUTEIIBHOI
JESITENbHOCTH.

Biageer mOpUMEHEHHS JIOTHYCCKHX
(bopM U TPOLEYPHI, OCYIIECTBICHHUS
pebiiekcHBHOTO aHaIM3a
cOOCTBEHHOU U qyKOH
MBICIHTEIBHOMN JeATENbHOCTH.

VYK-1.3. Ananu3upyet UCTOYHUKH HHPOPMAITIT
C LCJIbIO BbUIBJICHHUA HX HpOTI/IBOpe‘II/Iﬁ )5
MOUCKA JOCTOBEPHBIX CYIKICHHH.

3HaeT crocoObl aHaIM3a HCTOYHHKOB
I/IH(i)OpMaHI/II/I C IICJIBKO BBISIBIICHUS UX
TIPOTHBOPEUHIA u MoMcKa
JIOCTOBEPHBIX CYKJICHUM.

Ymeer AHAJIU3UPOBATL HCTOYHUKH
HH(bOpMaHHH C IICJIBIO BBISIBIICHUSA UX

IIPOTUBOPEUYUIL 51 IIOMCKa
JIOCTOBEPHBIX CY>KJICHUM.
Buaageer crocobamu aHaan3a

HCTOYHUKOB WH(POPMAUU C LENBI0
BEIABIICHUS WX TMPOTHBOPCUUH U
ITOMCKA JOCTOBEPHBIX CY)KICHH.

IK-1. Cnocoben
OCBauBaTh u
HCIIOJIb30BATh

TEOPETUYCCKHE 3HAHUS U
TIPAKTHYECKUE YMEHUS U
HaBbIKM B IPEIMETHOU
00JacTH TpU pCIICHUH
po¢heCCHOHATBHBIX
3aja4.

IIK-1.1.  3HaeT: CTPYKTypy, COCTaB U
JUJIAKTHYECKUE eIUHUIBI TPEAMETHOH 00IacTH
(6uomorwst)

3HaeT OCHOBHBIC ITOHATHSA, 3aKOHbBI U
3aKOHOMEPHOCTH JKOJIOTHH,
cnenr(uKy METOJ0B IKOJIOTHUECKUX
HUCCIICIOBAHUN;  OCHOBHBIE  MYTHU
B3aUMO/JICHCTBHS MEXIy
OpraHM3MaMH H OKpPYXKaloImeW uX

MIPUPOJHON u aHTPOIIOTE€HHOM
CpeloM; NpPUHIMIBL, JEXKalue B
OCHOBE YCTOMYMBOCTHU

OHMOJIOTHYECKUX CHCTEM; OCHOBHBIC
9KOJIOTHYECKHE poOIeMbI
COBPEMCHHOCTHU U ITYTHU UX PCHICHUA.

Ymeer MIPUMCHATH MOJTY4CHHBIC
3HAHUSA Kak 0a30BbIC AJIsL U3Yy4YCHUSL
ApPYTUX SKOJOTMYCCKUX AUCHUIIINH,
NPUMCHSATH CHCTEMHBIN noaxod JJist
N3Y4YCHUA OMOJOTHYECKHX CUCTEM.

Biageer MeTomaMu SKOJIOTMYECKHX
HUCCIEIOBAHUIA. .

[IK-1.2. YMeeT ocymiecTBIATE 0TOOP yIeOHOTO
COJICP)KAHMS VISl €T0 peaM3allii B Pa3IMYHbBIX
¢opmMax  oOydeHHMS B  COOTBETCTBHHM  C
TpedoBanusmu ®I'OC OO

3HaeT COBpEeMEHHBIC IOCTH)XCHHUS B
00JIaCTH 3KOJIOTHH; MECTO y4eOHOi

JUCLUTUINHBI B CTPYKTYpe
OporpaMMbel  y4eOHOTO  IpenMeTa
«buosorusy.

Ymeer OCYIIECTBIIATH otbop
yu4eOHOTO COAEpX aHUs I €ro

peanu3anyu B Pa3IMYHBIX (opmax
0o0y4eHHS B  COOTBETCTBHM  C

tpeboBanusimu PI'OC OO
Baaneer METOJIUKON orbopa
y4eOHOTO CcoJepXXaHHWA TIpeaAMeTa

«buonorusy 1 ero peanuzalnuu B
pasmmuHbIX  (opmMax oOOydeHHS B
COOTBETCTBMH C  TPeOOBaHUAMH
Proc 0o

IK-1.3. HemoHcTpupyer YMEHHE
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3Haer ¢opmbl Y4YcOHBIX 3aHSTHUH,




pa3pabarbiBaTh pa3nu4HbIe (OPMBI yUEOHBIX | METOABI, MPHEMBI W TEXHOJOTHH
3aHHTPII>i, NpUMEHATb METOABI, TMPHUEMBI U O6y‘-IeHI/I${, B TOM YHUCJIIC
TEXHOJIOTUM  OOYyYeHHs, B TOM  4YHuCle | HHPOPMAIIMOHHBIC
WHPOPMALINOHHBIC YMmeer pa3pabaTeiBaTh pa3zIHYHBIC
(hopmbI Y4eOHBIX 3aHATHIH,
MPUMEHSTh METOMBI, TPHEMBI U
TEXHOJIOTUHU 06y‘{eHI/I$[, B TOM 4YHCIIC
UH(OpMaLMOHHEIE.
Baageer wMeroamkol  pa3pabOTKH
pa3muyHBIX (popM y4ueOHBIX 3aHITHH,
MPUMEHCHHUS METOJIOB, NPHEMOB U
TEXHOJIOTHH OOY4YEeHHUsS, B TOM YHCIC
uHGOPMAIMOHHBIX.
TIK-3. Crocoben | I1IK-3.1. Bmameer cmocobamMu uWHTErpanuu | 3HaeT CIOCOOBI WHTETpanuu
(hopmupoBats Y4eOHBIX ~ NPEeIMEeTOB Ui OpraHW3aluu | y4eOHBIX MPEIMETOB TUIst
Pa3BUBAIOIIYIO pa3BuBaroniei yaeOHOM JIEATEIBHOCTH | OpPTaHU3AINK Pa3BUBAIOIICH YueOHOM
o0Opa3zoBaTenpHYI0 cpeny | (MCCIemoBaTenbCcKOM, MPOSKTHOMH, TPYIIIOBON M | HEATENBHOCTH (HMCCIIEIOBATEIBCKOM,
JUTST JIOCTIDKEHUS | Ip.) MPOSKTHOH, TPYIIIIOBOH H JI.).
JUYHOCTHBIX, YMeeT NpUMEHSTH MOTYyYCHHBIC MPU
MPEIMETHBIX u M3YYCHUHM OOIICH 3KOJOTHH 3HAHUS
METAINPECAMETHBIX Ipu OCBOCHUHU JAPYIrux JUCHUIUINH
pe3yJbTaToB  00y4eHHS HPEIMETHO-CO/IEPKATEIBLHOTO u
CpeacTBaMu OMOJIOTHYECKOTO MOIyJIeH W i
MPEno1aBaeMbIX OpraHU3aIH pa3BUBAloOIICH yueOHOH

y4eOHBIX IPEIMETOB

JEeSITeIbHOCTH  (MCCIIEI0BATEIbCKOMH,
MPOCKTHOH, IPYIIIOBOH H JIp.);

Biameer cmoco0aMu  HMHTETpanuu
y4eOHBIX MpeIMETOB JUTSt
OpTraHu3aIiy pa3BUBAIONIEH yueOHOH
JEeSTeIbHOCTH  (MCCIIeI0BAaTEIbCKOM,
MMPOSKTHOH, TPYIIIOBOH U JIp.)

IK-3.2. Hcnons3yer 00pa3oBaTebHBIN
MOTEHIMAT COLUOKYIBTYPHOM Cpebl PEroHa B
NpenofaBaHuy OWOJNOTHH, B Y4YeOHOM W BO
BHEYPOYHOH AEATEIbHOCTH

3HaeT 00pa30BaTENbHBIN MOTEHITHAT
COIIOKYJIBTYPHOH cpezpl
VYpansckoro peruoHa B
NpernojiaBaHuy OMOJIOTHH, B yueOHOMH
1 BO BHEYPOUHOU JIESITENEHOCTH.

YMmeer HUCIOJIB30BaTh
o00Opa3oBaTeNbHbII TMOTEHIIAAI
COLIMOKYIIBTYpHOH cpensl
Ypansckoro pernona B

MPETOIaBaHUK OUOJIOTHH, B YUCOHOM
¥ BO BHCYPOYHOH NICSTEIHHOCTH

Ba ajzeeT HaBbIKaAMHU HCIIOJIB30BaHUA

00pa30BaTEILHOIO MOTEHIIMAIA
COLIMOKYJIBTYPHOMH cpenbl
VYpaisbckoro peruona B

MIPETIOIaBaHNK OHOJIOTHH, B YICOHOM
Y BO BHEYPOYHOU JIESTEIbHOCTH

TIK-3.3. 3Haer MCHUXOJOro-IIeAaroru4yecKue
YCIIOBHS CO3/IaHHs pa3BuBaroIIei
00pa30BaTeNbHON  Cpeabl IS JOCTHIKCHHS

JIMYHOCTHBIX M METAlPeMETHBIX PEe3YJIbTaTOB
o0y4JeHus

3HaeT IMCHXOJIOrO-TIeIaroruuecKue
YCIOBHUSI  CO3JIaHMsl  pa3BUBAOLICH
00pa3oBaTeNnbHOM cpenbl JUTST
JOCTHXKCHUS JIMYHOCTHBIX u
METaIpPEAMETHBIX pe3yJbTaToB
00y4eHHSI.

YMeer HCNONB30BATh ICHXOJIOTO-
MeJarornyeckue YyCJioBUS CO3JaHus
pa3BuBarouei 00pa3oBaTebHON
cpeabl It JOCTUKCHUSA JTMYHOCTHBIX
W METampelIMEeTHBIX  pe3yJIbTaTOB
00y4eHusl.

Buaageer
pa3BuBarouIeit

HaBBIKAMHM  CO3JaHUS
00pa3oBaTeIbLHOM




Cpenbl UTs TOCTHKEHUSI JINUHOCTHBIX
d  MeTamnpeaMETHBIX
00y4YeHHS

pe3yIbTaToOB

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHbI
4.1. O0beM IMCHUIIMHBI U BUAbl KOHTAKTHOH ¥ CAMOCTOSITEJIbHOM PadoThI
OO01mas Tpy10€MKOCTh JUCUMILINHBI cocTaBiseT 4 3a4. ef. (144 yac.), cemecTp U3y4yeHUs —

7, pacnpeaciiCHUEC 10 BUJiaM HArpy3Ku NIpeACTaBJICHO B Ta6J'II/ILIe

dopma 00yueHus
Bun pabotst 3a04Hast
CemecTp n3yueHus
7 ceM.
Koi-B0o yacos

O01as TPyA0€eMKOCTh THCHUILIHHBI 110 YICOHOMY TUTaHY 144
KonTakTHas padora, B TOM YuCIe: 24
Jlexknuu 10
JlabopaTopHbie pabOTHI 4

[IpakTHyecKue 3aHATUs 10
CamocTosiTesibHAsi padoTa CTy/IeHTa 111
IloaroroBka K 3Kk3amMeHy B 7 cemecTpe 9

4.2. Y4eOHO-TeMaTH4eCKHUI IJIaH JMCHMILIMHBI (3209HasA (popMa 00ydeHH)

HanmMenoBanue pasaenoB u Tem quc- | Bece- | Bung  kontaktHOi  pa- | Camoc. O1ieHOYHEIE Ornenou-
IUTUTAHBL (MOJTY ) ro, 0OTEHI, Yac pabota CpeICcTBa s HBIC Cpe-
4a- Jleky | Ilpakt. | JIa6. TEKYILETO CTBa JUIA
COB 4178 3aHsI- pa- KOHTPOJIS MIPOMEXKY-
THS 0OTBI TOYHOH at-
TeCcTaIlun
Pa3nen 1. BBeieHue B 3K0JI0THI0 Bomnpocs! k
[Ipenmer, 3aga4u 1 METOIOTIOTHYC- 10 10 Bompocst BPC | 3Kk3aMeRy
CKHE OCHOBBI SKOJIOTUHU
Pasnen 2. Baxueiimue abnoruye-
ckue (pakTophl M aJanTanus K HUM 12 2 10
OPraHu3MoB
[TonsiTHE 00 PKOIOTHYECKHUX (HaKTO-
pax. Kmaccudukanus dpaxtopos
®DaKTOpEI CpeIbl U OOIIIE 3aKOHOMEP- TecroBas
HOCTH X JICHCTBHS HA OPTaHU3MBI KOHTPOJIbHAS
pabota
Baxneiimue abnotndeckue GakTopsl TecroBast
Y aJanTanus K HUIM OPTaHHU3MOB KOHTPOJIbHAS
pabota
Paspnen 3. OcHOBHBIE cpeibl dKU3HHU 12 5 10
W aJanTanyus K HIM OPraHu3MoB
Bopnas cpena ooutanusi. OCHOBHBIC
CBOMCTBAa BOJHOU Cpeibl
HaseMHO-BO3ayIIHAS Cpe/ia KU3HU.
[Tousa kxak cpena oduranus. OcoOeH- TecrtoBas
HOCTHU 1OYBBI. OOUTATEIN OYBBI KOHTPOJIbHAS
pabota
JKuBbie opraHu3msbl Kak cpeaa oouTa-
HHUS
Pa3nen 4. AjanTuBHbIE OMOJIOTHYE- 13 1 2 10
CKHe PUTMBI




AnanTuBHBIC OMOJOTHIECKIE PUTMBI. TecroBast

PuTMHKA U IUKJIAYHOCTD OMOJIOTHYE- KOHTpPOJIbHAS

CKHX ITPOIIECCOB. pabota

Pazpnen 5. AnantuBnast Mmopdgosiorus 18 1 15

OPraHu3MoB

Mopdho-3KOTOTHYESCKUE THUIIHI, TecTtoBast

JKU3HEHHBIE (DOPMBI paCTEHUH U KHU- KOHTpPOJIbHAS

BOTHBIX. pabota

Paznen 6. Buonenosnl 18 2 14

Buonenos u ero cTpykrypa (BUaoBas, TecroBas

MIPOCTPAHCTBEHHAS, IKOJOTHYCCKAsT) KOHTpOJIbHAs
pabora

OTHOIIEHUS OPraHU3MOB B OHoOIIe-

HO3aX

Okonornveckas Huma Bua0B. LleHOTH- )

YEeCKHE CTPATETHH BUIOB

Pazpaen 7. llonyasinuu 18 2 14

[TonynsuoHHas SKOJIOTHS KaK pa3liei

o01eit 9K0JI0ruu

buonoruueckas cTpykTypa noy- TecroBast

TAEH (IPOCTPaHCTBEHHAS, BO3PACT- 2 KOHTPOJIbHAS

Hasl, TI0JIOBas) pabota

DTonoruyeckasi CTpyKkTypa mnomy-

TN

JuHamuka nomyJsssuui 2 2

Perynsinus yucieHHOCTH B MOIMYJISIIU- TecToBas

SIX ¥ OMOIIEHO3aX KOHTPOJIbHAS
pabota

Pa3nen 8. Ixocucrembl 16 2 14

[onstue 06 sKOCUCTEMAaX. YUCHHE O

OHOTeoIIeH03aX

OyHKIMOHABHBIA COCTaB U Tpoduue- TecroBast

CKasl CTPYKTYpa 3KOCHUCTEM KOHTPOJIbHAS
pabota

buonorudeckast npolyKTUBHOCTD 9KO-

cucreM. [IpaBuia S5KOJIOrMUECKHUX TTH-

pamu

JMHaMuKa sKocucTEM

Paznen 9. buocdepa 16 2 14

[onsarue o buoctepe TecroBas
KOHTpOJIbHAsI
pabora

I'eoxumuueckas paboTa )KUBOTO Be-

miectsa B buochepe

PaszBuTne 6uocdepnt

TTonroroBka u cmaya dK3aMeHa 9 9

HToro 144 10 10 120

IIpakTryeckune u Ja00paTOPHbIE 3AHATHS

No HawnmenoBanne 1abopaTopHBIX paboT Kom-Bo

pasznena ayn. 4Ja-
COB
2 Baxneiimue skonormueckue (pakTopsl (BoAa, CBET, TeMIeparypa, 31aduvecKue
YCJ'[OBI/ISI) 1 ajanranysa K HUM OpraHmnu3MoOB

3 OcHOBHBIE CpC€Abl JKU3HHU M aJjanTanysd K HUM OPraHu3MoOB.

4 AJlanTUBHBIC OMOJOTHYECKUE PUTMBI 2

5 AnantuBHas MOPGOJIOTHS] OPraHU3MOB 2

6 ITonsiTue 3Konoruyeckoi Huiu. [leHoTHYeCcKas CTpyKTypa BUIOB 2

7 CTpyKTypa IOmyJIsIii: OMOJ0rHIecKasi, STOJIOTHIecKas 2
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PCI‘}/HHHI/IH YHCJICHHOCTHU B IMONYJIALOUAX 1 6I/IOHeHO3aX

7 Juuamuka nomynsiuui. JluHaMuka pocTa YMCIEHHOCTH MOMYJISLUUU. DKCIIOHEHIIH - 2
anbHas U JIOTUCTUYECKAs KPUBBIE POCTa. DKOJOTMYECKUE CTPATETUU BBIKUBAHUS.
K-ctparerus u r-crparerus

8 DKOCHCTEMBI U MX KJIACCHDUKAIHS 2

9 Buochepa 2

Tunosele 3aaHus Ul TEKYIIETO KOHTPOJIS U IIPOMEKYTOYHOM aTTECTALMU 110 JUCLUIIINHE,
KPUTEPHU U LIKaJIbl OLIGHUBAHMS, @ TAKXKE METOJMYECKUE PEKOMEHIAaluu AJIs1 00yJaroIuxcs npej-
CTaBJICHBI B IPUJIOKEHUU K pabodel mporpaMme JUCLUILINHBL.

4.3. Conep:xaHue TUCHHUILINHBI

4.3. Conep:xaHue TUCHHUILINHBI
BBeaenue B 3K0JI0IrHI0

JKOJIOTHSI KAK KOMIUIEKCHasi Hay4yHasi aucuuniamnHa. [IpenMer skonoruu. MecTto 3kKo0-
JIOTUU B CUCTeME OMOJIOTMHM U €CTECTBEHHBIX HayK B IesioM. CTpyKTypa U 3a/ladyd COBPEMEHHOMN
9KOJIOTMU. DKOJIOTHSl KaK HayKa, OXBaTbIBAIOIAsl CBA3M HAa BCEX YPOBHSAX OpPraHM3alMM KU3HU:
OpPraHU3MEHHOM, MOIMYJALUUOHHOM M OHUOIICHOTUYECKOM. DKOCHUCTEMHbIE MOAXOABI B 3KOJOTHH.
MeToabl 3KOJIOrMYECKHX HCCIEIOBAHMIA: IMOJIEBbIE HAOIIOACHUS, SKCIIEPHUMEHTHI, TEOPETUUECKOE
MozenupoBanue. [loapasnenenus sxonoruu. B3auMocBs3b SKOJIOrHU € IPYTUMHU OMOJIOTUYECKUMU
HayKaMH.

DKOJIOTHSI KAK OCHOBA OXPAaHbI MPUPOJIbI U PAMOHAIBHOTO MPUPOJONOIB30BAHMS. 3HAUE-
HUE 3KOJIOTUYECKONW HAYKH /Il COBPEMEHHOT'O O0ILECTBA.
Jkojiornyeckue GakTopbl

Knaccupurkauus 3xo10ru4eckux Gpakropos.

[Tpuponansie U anTponoreHHsle GpakTopsl. buotTnueckue u abuornyeckue Gaxtopsl. JleneHue
(hakTOpOB Ha PECYpCHI U YCIOBHUSI.

O01mue NPUHIAIIBI M 3aKOHBbI J1eCTBUS (PAKTOPOB CpeAbl HA OPraHU3MbI.

Cpena u ycnoBHs )KHU3HM KUBBIX opranu3MoB. [loHsTie anantanuu. 3aBUCUMOCTb pe3yJibTaTa
JEHCTBHS KOJIOTHYECKOro (pakTopa OT ero HHTeHCUBHOCTU. COBMECTHOE JICHCTBHUE HKOJIOTMUECKUX
¢daxTopoB. 3akoH ontumyma. IlpaBuio orpannyuBaromux GaxkTopoB. TodepaHTHOCTb. DKOJIOTHYE-
CKasl BaJICHTHOCTh BUJIOB. DBPUOMOHTHOCTh M CTEHOOMOHTHOCTh. OTHOILIEHHE OPraHU3MOB K JKC-
TpeMalbHbIM ycloBHsM. Kpuodwmius, tepMopmins, MONKWIOTUAPUIHOCT, TOMONUTUIAPUIHOCTD.
AKTHUBHBIE U JIATEHTHBIE COCTOSIHUS OpraHu3mMoB. COCTOSIHUE M yCTOWYMBOCTh OPTAaHU3MOB K HeE-
OnaronpusATHBIM (pakTopam.

IpuHUMOBI 3KOJOTHYECKOH Kjaaccupukauuu opraHusmoB. CrTeneHb poJCTBA oOpra-
HU3MOB. CxoJHble ITyTH afanTauuy. Paznenenne opraHu3MoB Ha IPYIIIBI [0 XapakTepy NUTAHUSA,
1o crnoco0y 100bIBaHUS NMUIIKU. AKTUBHAsA U CKpbITas *u3Hb. [lonstue anabuosza. @opmbl aHabu-
03a: TUIo0K03 (BBIHYXKIEHHBIN MTOKO), KpUIITOOMO3 ((PU3UOTOTHUECKHUI TOKOMA).

Temnepamypa Kax eaxcHeiiwiuii Ikonozuueckuii pakmop. Temnepamypuvie adanmayuu
opeanu3zmoe. TemuepaTypHble I'DaHHUIBl CYIIECTBOBAHUS BUAOB. DKOJOIMUECKHE IPYMIbl Opra-
HU3MOB I10 OTHOIIECHHIO K BBHICOKMM M HU3KHM TeMmIepaTypam: MOHATHE KPUODUIUH U TepMOQU-
muu. Temreparypa Tena u TemnoBoi 6ananc opranu3moB. Kiaccugukaiyst opraHu3mMoB 1O CIIOC00 -
HOCTH PETyJIMPOBAaTh TEIJIOBOM PEKUM CBOETO TeJjla: TOMOMOTEPMHBIE, IOWKWIOTEPMHBIE, T€TEPO-
TepMHbIE. XapaKTEpUCTHUKA OPraHU3MOB 10 OCHOBHBIM MCTOYHHMKAM HCIOJb3YEMOTO TEIIa: 3KTO-
TepMUsL, SHIOTEPMHUS.

TemneparypHble ajanTalUyd MOMKMWIOTEPMHBIX OPraHU3MOB: CHELMAIU3aLUs U TOJEPAHT-
HOCTh. [lonsiTue 3¢ (heKTUBHBIX TeMIepaTyp pa3BUTUS MOWKHIOTEPMHBIX OpraHu3MoB. Temmepa-
TypHas KOMIEHcalusl. AKKIMMalus. DJIEMEHTBI PETYJISLUN TEMIIEPATYPbl Y PACTEHUM.

DKOJIOrM4ecKHe TPYMIbl PACTEHUI MO0 OTHOIIECHHUIO K YCIOBUSM KpaiiHero neduiura Teria
U K yCIJIOBUSIM BBICOKUX TeMIlepaTyp. Bo3MOXXHOCTH peryssuuy TeMrepaTypsl y MOHKUIOTEPMHBIX
KUBOTHBIX.



TemmneparypHble aganTalMd TOMOMOTEPMHBIX OpPraHM3MOB. XHUMHYEcKas U (pu3nueckas
TepMOperysinus, Mop¢oJoTHYecKue aanTaluy )KUBOTHBIX: npaBuia beprmana, /1. Anena, I'no-
repa. [loBeneHueckue crnocoOb! peryisiuy Teoo0MeHa.

Ceem Kak eadicnetiwiuil Ikon02udeckuil pakmop. ConHeuHast paauanus. DKOJIOTHUECKUE
IPYMIBl PACTEHUH MO OTHOLICHHUIO K CBETY U MX aJlaNTalliOHHbIe 0coOOeHHOCTH. CBETOBBIC ajianTa-
UU TenuouToB, cuoPuToB M (akyIbTaTUBHBIX renropuToB. CBET KaK YCIOBHE OpHUEHTAIUU
KMBOTHBIX. XapakTepucTtka Gpotopunos u Gpotoho0oB, 3BpU(OTHBIX, CTEHOPOTHBIX OPTaHU3MOB.

Baasxcnocmo kak eaxcueiimuil IKonocuueckull pakmop. Anantainuu pacTEHUN U KHBOT-
HBIX K MOJJICP’KaHUIO BOJAHOTO OanaHca. DKOJIOrMYECKUe IPYyMIbl pACTEHUH 110 OTHOLICHHUIO K BOJIE.
Bonanblit 0anaHc Ha3eMHBIX KUBOTHBIX: IKOJIOTUYECKUE TPYIIIbI, CIIOCOOBI PETYJISIUU BOAHOrO Oa-
naHca. OCHOBHbIE MyTH MPUCHOCOOJIEHUS >KUBBIX OPraHU3MOB K YCJIOBHUSIM Cpelbl: aKTUBHBIH,
MTACCUBHBIN, n30eranue HebIaronpUsITHOIO BO3CHCTBHSL.

OcHoBHbBIE cpebl )KM3HHU U aJaNTALMSA K HUM OPraHN3MOB

Boanas cpena oduranusi. OcHOBHBIe cBONCTBa BOAHON cpenbl. Crnenudurka BoIHOU
cpenbl OOWTaHMS U afanTalii THAPOOMOHTOB. DKOJIOTHYECKUE 30HBI MUPOBOTO OKeaHa. OCHOBHBIE
CBOMCTBAa BOJHOM Cpeapbl: IJIOTHOCTh, KMCIOPOJHBIN PEXKUM, TEMIEPATYpHBbIH PEXHUM, CBETOBOU
PEXKHM.

OcHoBHBIE cpeAbl )KM3HU U aJaNTANMsA K HUM OPraHNU3MOB

Hexortoprie cnenuduueckue mpucrnocobieHrs THAPOOMOHTOB: OPUEHTAINMs JKUBOTHBIX B
BOJIHOM cpenie, crienupuKa IpucnocoOIeHn K KU3HU B MEPECHIXAIOMUX BOAOEMax, (GUIbTPALIUSI
KaK THIT TATAHUS.

ITouBa kak cpena odutanus. OcodbeHHOCTH MOUBbl. OOUTATENN TOYBbI

Ha3zemHO-BO31yLIHASI Cpe/ia sKU3HU.

Bo3ayx kak skosiornueckuid pakTop /uis Ha3eMHBIX OpraHu3MoB. ['a30BbIi cocTaB BO3ayXa.
[TouBa u penved. Dmadudeckue GaxTopsl cpeapl. Anantanuu Ha3eMHBIX oOUTaTeNel K OCHOBHOMY
KOMILIEKCY (akTOpoB B 3TOH cpeze. [loroaneie 1 KIMMaTHUYECKUE OCOOCHHOCTH HAa3eMHO-BO3/YIII-
HOM CpeJibl.

Ilousa kak cpeoa ooumanusn. Ocodennocmu nouewl. Crienuduka ycinoBuid. [110THOCTD
KU3HU B MouBax. PaznooOpasue nouBeHHbIx ooutareneil. [louBa kak OuokoctHoe Teno. O6urarenu
1oyBbl. POJTb IOYBHI B 3BOJIIOLIMHU Ha3eMHOT0 00pa3a xu3HH wieHuctoHorux. Tpyast M.C. T'unsipo-
Ba.

7KuBble OpraHu3Mbl Kak cpeaa 00MTaHMA.

Crenenp pa3BuTH 3HA00MO3a B mpupoae. Ero posb B 3BOJIONUU KUBBIX OPraHU3MOB.
OCHOBHBIE JKOJIOTUYECKUE aJaNTali BHYTPEHHHUX Iapa3HTOB. DKOJOTHYEcKas crenupuka Ha-
py>kHoro napazutuzmMa. CUMOMOHTHI U SHAODUTHL.

AnanTuBHbIe OMOJIOTHYECKHE PUTMBI

AnanTuBHbIe O0HOJIOTHYECKHE PUTMBI.

BryTtpennue nukisl. CTeneHb reHeTHYECKON 3aKpEeIJIEHHOCTH. BHEIIHNE pUTMBI U UX NpHU-
yuHbI. «bHOJOrMYecKkre yachl pacTeHUH M KUBOTHBIX». AJTaTUBHBIC OMOJIOTHUECKUE PUTMBI: CY-
TOYHbIE, IPUJINBHO-OTJIMBHBIE, pABHbIE TYHHOMY MeCSIly, FoJu4Hble. [{upKaaHblil pUTM YesioBeKa u
€ro MeJUIMHCKOE 3HaYeHHe. SIBjeHne GoTonepruoan3Ma U ero CyIHOCTb y paCTeHUH U )KUBOTHBIX.
CurnanpHas poJib GaKkToOpoB cpesibl. MHOTroJeTHHE OUOJIOTMYECKHE PUTMBI M UX OTJIMYHE OT ajar-
TUBHBIX.

AnantuBHasi MOP(}0J10rUusi OPraHu3MOB

AnanTuBHasi MOP(OJIOTHsI OPraHNU3MOB.

DKojoruueckasi pojib KOHBEPreHTHOTO CXOACTBA. AnanTuBHas Mopdoiorus BunoB. [lons-
THE KU3HEHHOHN (OpMbI Opranu3MoB. Pa3BuTue npeacTaBieHuit 0 )KU3HEHHBIX (popMax opraHu3MoB
B Tpynax Teodpacra, A. 'ym6onesara, E. Bapmunra., K. Paynkuepa, 1.I'., CepeGpsixoBa. Paznoo6-
pasue kimaccuukanuii >Kku3HEeHHBIX (HopM: KiIaccupUKaMs KU3HEHHBIX (OPM pacTeHuil, cucrema



N.I". CepebpsikoBa. PazHooOpasne 1 M3MEeHYMBOCTh KU3HEHHbIX (hopM pactenuil. [loHsTue mynbcu-
PYIOIIUX KU3HEHHBIX (hopM. JKuzHeHHbIe POPMBI )KUBOTHBIX.
bBuonenosnl

BuouneHoJsiorust kKak pasaeJi o0mei IKOJIOTMH.

[lonarue coobuiecTBa U OMOIEHO3a, OMOTHUECKUX (DAKTOPOB cpenbl U OMOLIEHOTHYECKOM
cpenpl. CHUCTEMHBIN MOIX0/ B BBIJIEICHUN co00mecTB. [IpuHIunuanbabie YepThl HaIOpraHU3MeH -
HBIX 00beuHeHnid. CTpykTypa 6uorieHo3a. BugoBas cTpykTypa coolmiecTBa U ClIocoObl ee n3Me-
HEeHUS. 3HAYMMOCTh OTENIbHBIX BUJIOB B OMOIIEHO3€: BUbI JOMUHAHTHI U 3AU(PUKATOPHI.

IIpocTpaHcTBeHHast CTpyKTypa cooOuiectB. SpyctHocTs B (uToueHo3ax. CHHY3HH.
Mo3an4HOCTh U KOMILIEKCHOCTh. CTPYKTypa COOOIIECTB U UX YCTOWUMBOCTb. [loHATHE «(dUTOrEH-
HOE T10JIE», IPEATIOKEHHOE A.A. YpaHOBBIM. DKOJIOTHYECKAs CTPYKTYpa.

Konuuecmeennvie xapaxmepucmuku euoa é ouoyenose. VIHIEKChl BUJIOBOIO pa3HOO0-
pasusi: BHJOBOE OOraTrcTBO, BHJIOBOE pa3zHooOpasue, BUAOBOM COCTaB, MOrpaHUYHBIA 3¢ddekr,
KonnuecTBeHHas xapakTepucTHKa BHAAa B OHMOIEHO3€: OOWJIME BMJIA, YacTOTa B BCTPEYAEMOCTH,
CTENeHb JOMUHUPOBAHMA, Pa3MEpPHOCTh BUAOB. CBS3b BUIOBOIO PAa3HOOOpasus C Pa3IUYHBIMU
(bakTopaMu cpelibl U CTaauel pa3BUTHS COOOIIECTB.

OTHoOLIeHNS OPraHN3MOB B OMOLIEHO3aX.

OTHOIIEHNST XMIIHHUK-)KEPTBA, Mapa3uT-XO3sIMH. XapaKTepUCTHUKA XHWIIHUKA W Iapa3uTa.
OBOJIOIIMOHHAS CBSA3b MEXAY XHUIIHUKOM U JKEPTBOM M Mapa3uTOM M €ro Xo3suHoMm. OTiuuue mna-
pasutuzMa oT xuirHu4ectBa. Kommencanusm. Tumbl koMMeHcann3Ma: HaxJIeOHUYECTBO, KBApTH-
pancTtBo. MyTtyanusm. HelitpanusM, ameHcanu3m. KoHkypeHLus. 3aKkOH KOHKYPEHTHOTO UCKIIHOYe-
HUs. THIBI B3aHMOOTHOIIEHUI MEKTy pPAaCTCHHUSIMH.

Tpoduueckue cBsa3u. Tonmueckue csizu. Dopudeckue cBsazu. Gabpuyeckue cBszu. [lowns-
THEe (QU3HOJIOTMYECKOTO U CUHIKOJIOTMYECKOT0 ONITUMyMa OPraHU3MOB B OMOIIEHO3aX.

JKOJIOTHYeCKasi HUIIA BUAOB. LleHoTHYecKne cTpaTeruu BUAOB.

Konuenuus skonorudeckoit Humm Buja B tpynax Jx. I'punnena, Y. Onrona, I'. XaTunnco-
Ha, }0.0Onyma u np. [lonarue ¢pyHIaMEeHTAIBHON U peau30BaHHOM 3KoIornyeckoi Humu. Pasrpa-
HUYEHHE DKOJIOTMYECKMX HHIIL: pa3MepHas auddepeHnuanus, MOBEICHUYECKHE pPa3Inyusi, Mpo-
cTpaHCTBeHHas TuddepeHanys, pa3aIndus BO BpeMEeH! aKTHBHOCTH.

Cucrema nenornueckux crpareruii BunoB JI.I'. Pamenckoro u /1. I'paiima. XapaktepucTtuka
BUOJICHTOB, TATUEHTOB, SKCIUIEPEHTOB (KOHKYPEHTOB, TOJIEPAHTOB, pyAepajioB no ['paiimy).

Monmyasimuu

IomyasinnoHHAs IKOJIOTHs KAK pa3jes o0ueil IKOJI0rHH.

[TonsTre nonmymnsuuu B 3kosioruu. [lonarue nomynsiuuu B reHeTuke. [Ipobnemsl anemenTap-
HOM NONYyJSALMOHHOW enuHuIbl. OCHOBHBIE XapaKTEPUCTUKHU MOIMYJSIMA: YHUCIEHHOCTh, ILIOT-
HOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT MOIYJISIUU, TEMI pocTa. POCT momynsuuu u KpuBble
pocTa (3KCIIOHEHIIUAJIBHBIN U JJIOTUCTUYECKUN POCT).

[MomynsmuonHas cTpykrypa Buna. Knaccudukanum nomynsauuid: gaHamagpTHO-OMOTonHYe-
CKHM ITOAXOJ K BBIACIICHUIO NMOMYJINUOHHBIX eauHul o H.IT. HaymMoBy; HCTOpUKO-reHETHYECKUI
nmoaxoA K BeimeneHuto mpupoaHsix nomyisinmid mo C.C. IlIBapiyy; mo cnoco0y pa3MHOXEHHUS U
CTEINEeHH Te€HETUYECKOM IIeIOCTHOCTH, MO CIIOCOOHOCTH K CAaMOBOCIIPOM3BE/ICHUH, M0 pa3MepaM Mo
B.H. beknemuieny.

buonornyeckast cTpyKTypa nomyJasuuu.

[TonoBast crpykrypa mnomynsuuil. Ee reHermdeckas u skosnoruyeckas oOyCIOBIEHHOCTb.
CreneHp 3KOJOTMYECKUX Pa3IMUUi MEXKIY MTOJIaMU. ATalITUBHAS POJIb 3TUX Pa3IUYUM.

BospacTHas cTpykTypa nonyiasuuil. Dxojorndeckas crenuuka BO3pacTHRIX IPYIN y pas-
HbIX BuOB. [Ipobnema 6uosnornueckoro Bozpacra. Bo3pact u Bo3pacTHble COCTOSHHSI Y pAaCTCHUH.
AHaNOruyHbIe ABJICHUS Y KUBOTHBIX. BO3pacTHON CeKTp MOMyJsIUii B CBSA3H C OCOOCHHOCTSIMU
’KM3HEHHOT'O LIMKJIA U CIoco0aMM pa3MHOXKeHUs. [1oHOUIeHHBIE U HETTOJTHOWIEHHBIE, JIEBOCTOPOH -
HUE U NIPAaBOCTOPOHHUE BO3PACTHBIE CIIEKTPBI. 3aBUCUMOCTh BO3PACTHOM CTPYKTYPBI IOITYJISILIUI OT
ycnoBuit cpenbl. IlouBeHHbI OaHK Auacnop y pacteHuil. Bo3pacTHoe cocTosiHUE M )KU3HEHHOCTh
pacteHuii. CIIEKTpbI LIEHOMONYJIALMM 0 )KU3HEHHOCTH. [oHATHE reHepaTUBHOIO 3araca U MoIoJ-



HEHUS B MOMYJIALNAX KUBOTHBIX. Bo3pacTHas cTpyKTypa M yCTOMYMBOCTD NMomyisuuil. Llenonomy-
JSALAS.

buonoruyeckas cTpyKTypa nomyJasuuu.

Ilpocmpancmeennas cmpykmypa nonyaayui. Tunsl pacrpeiesieHuss ocobeil B mpo-
CTpaHCTBE (paBHOMEpHOE, CilydaiiHoe, rpynnoBoe). DakTopbl, 00yCIaBIMBAIOIIUE TPOCTPAHCTBEH -
HYIO CTPYKTYpPY TOIYJSIUA: OMOTOTHYECKUE CBOMCTBA BUJIa M OCOOCHHOCTH cpejbl. Teppurtopu-
aJIbHOE TOBE/ICHUE )KUBOTHBIX. OCeyIbIi M KOUeBOM 00pa3 KM3HU y )KUBOTHBIX. AJaNTUBHAS POJIb
AHATUHHAIIBHBIX OTHOILICHUH.

Omonozuueckas cmpykmypa nonyaayuti. PopMbl TPYNIIOBBIX 0O0BEAMHEHUH XUBOTHBIX U
pacTeHMii: OMUHOYHBIN 00pa3 KHU3HU, CEMEIHBIN 00pa3 )KU3HH, KOJIOHUH, cTau, ctana. Mepapxus B
rpynmnax. ¢ ¢eKT rpynmsl. ITOJOTHUECKUE MEXaHU3MBbI TIOJ/IEpPKaHusl TPYNIIOBOro 00pasa KU3HU
KUBOTHBIX.

CBsI3b DKOJIOTHYECKON U TEHETUYECKON CTPYKTYP MOMYJISALUI.

JAuHamMuKa NOmyJIsAMi.

XapakTepucTUKa JUHAMHYECKHX MapaMeTpoB nomyssuuu. Poct nonynsauuil. buornyeckuit
noteHuuan BuioB. Poxaaemocts. CooTHOLIEHHE aOCOIIOTHON U YIeNbHOH pokaaemoctu. Cmept-
HOCTh. CBA3b IJIOJOBUTOCTH W YPOBHS 3yMMUHAIMU. CTpaTeruu BBDKUBAHUS IOMYJISLUNI:
KOHIENIMs k- U r-crpaTeruu »u3HEeHHBIX IUKIOB. Paccenenue. Temnel pocra momymnsuuil. Ju-
HaMHKa LICHOOMYJIANUN pacTeHnid. DIIFOKTyaluy YUCICHHOCTH MOIysuui. MI3MeHenne Bo3pact-
HOM CTPYKTYpBI IpU (DITIOKTYaIUIX.

I'omeocrTas monmyasiumii.

[110THOCTHO3aBUCUMBIE SIBJIEHUS B MOMYJIAIMIX KaK MEXaHU3M MOIYJISIIUOHHOTO TOMEOCTa-
3a. AJanTUBHOE 3HaYCHUE KECTKUX (OPM BHYTPUBHUIOBON KOHKYPEHILIMU U UX PACIPOCTPaHEHHE B
npupone. CamouspexuBanue y pacteHuid. Kanuubanusm y xuBoTHbIX. [logaBienue npoaykramu
MeTabonu3ma. CMardeHHsle GOpMbl BHYTPUBUAOBOM KOHKYpEHIMHU. TeppUTOpHAIM3M KaK Mexa-
HU3M CHATHS NIEPEHACEICHHOCTH Y KUBOTHBIX. POJIb aHATUUTENBHBIX MUTPALIUM B PETYJISALUN YHC-
JneHHocTH nomnysanuid. Ctpecc-peakius y MileKonuTaromux. @azoBocTh y HACEKOMBIX.

Peryusinusi 4ncjIeHHOCTH B NONMYJISLMAX U OMOLIEHO3aX.

[IpencraBnenne 0 MOAUPHUIMPYIOUIMX U PETYIUpyomux Gakropax. [IpuHIMN oTpUIaTeNb-
HOM 00paTHOM CBSA3M B PETyJISIIIMK YUCIEHHOCTH MOMYJISAi. Poib MeXBUIOBBIX U BHYTPUBUIOBBIX
OTHOLICHUH B A3TUX Mporeccax. VMHepuuoHHas M Oe3blHEpLUUOHHAs peryisaius. Pa3zHooOpasue
TUIOB MOMYJISIIMOHHONW TUHAMHUKHU: CTAOMIBHBIN, (DIIOKTYUPYIOLIUi, B3pHIBHOM THUIIBI. MeXaHU3MbI
JMHAMUKU YHUCICHHOCTH. Llukianueckue koiebGaHWs YUCICHHOCTH M MX aHanu3. Kputnueckue
COCTOSIHUSI MOMYJIALUN, MeEXaHU3MbI Oy(hepHOCTH U MpoliieMa peIKiX BUoB. BiusHue ocnabneHus
Y YCWJICHUS Ipecca XUIITHUKOB Ha JMHAMUKY MOMYJISIIUN U CTPYKTYPY COOOIIECTB.

Mamemamuueckoe modenupoganue 6 Ikoaocuu. I1oHsTHE MATEMAaTUYECKOTO MOJEINPOBA-
Hus. MareMatudeckass MOJENb JUIsl CUCTEMBI napa3uT-xo3siuH A. Jlotku u B. Bonsreppa. Mmura-
LMOHHBIE, TAKTUYECKUE, CTPATETUYECKHE, IKOJIOT0-3KOHOMUYECKUE MOJIEIH.

JKOCUCTEMBI

ITonsiTue 00 3x0cHcTEeMaxX. YUueHHe 0 OMOTreoeHo3ax.

[Tonstue skocucremsl (A. Tencnu). OTinyMe SKOCUCTEMHOIO M TMOMYJISIUOHHOTO TMOJ-
XOJIOB B 9KOJIOTHH. MaciTaObl ¥ KiaccuduKaius SKocucteMm. Yuenue o ouoreorenosax (B.H. Cy-
kaueB, 1942). CtpykTypa 6HoreoneHo3a 1 B3auMOOTHOLICHHS MEXly ero koMrnoHeHtamu (rmo B.H.
CykaueBy). Dxotor. buoreonenornueckue napiemisl. KoHnenus Mo3andHO-IUKINYECKONH opra-
HU3aLMU SKOCUCTEM. 30HAJIbHOCTh MaKPOIKOCHUCTEM (JI0K/I€BbIE TPOITMUECKHE Jieca, aHSITH, ITyCThI-
HU, CTEIH, JIeCa yMEPEHHOTO MOsCa, XBOMHBIE Jieca, TYH]Ipa).

JKOCHCTEMBI U UX KIacCHPUKALMSA.

Knaccudukanus skocuctem. HazeMHbie 3kocucTeMBbl: 001Iast Xapaktepuctuka. [IpecHoBoI-
HBbI€ SKOCUCTEMBI. MOpCKHE 3KOCHCTEMBl. DHepreTuyeckas Kiaccudukanus skocucreMm mo lO.
Onymy (1986). AHTPOIOTE€HHBIE AIKOCHCTEMBI:  arpodKOCUCTEMBI (OTIHYUS AarpoleHO30B OT
€CTECTBEHHBIX OUOIIEHO30B), YPOOCHCTEMBI.



DOYHKIUOHAJIBHBIN COCTAB M TPO(HUYecKas CTPYKTYpPa IKOCHCTEM.

OcCHOBHBIE 3JIEMEHTBI IKOCUCTEM, 0OecredrBatoire OnoIornyeckKuii Kpyropopot. OyHKIH-
OHaJIbHbIE OJIOKM OPTaHU3MOB B 9KOCHCTEME: MPOIYLEHTHI, KOHCYMEHTHI U peayleHThl. [IoToku Be-
IIeCTBa U SHEPTUHU B HIKOCUCTEMAaX. Y HUBEepcalbHAasi MOJEIb MOTOKA dHepruu. [IpuHiumne! Tepmoau-
HAMUKH B M3YyYEHUHU DKOCUCTEM. YHUBEpCallbHas MOJENb NOTOKa 3HEpruu. Pacxox sHepruum B
uensx nutanus (mpaBwio «10 mpreHtoBy»). IlumeBbie nenu u TpoduYecKue ypoBHU B SKOCH-
cremax. OTIMYUE TOHATUN «ITUIIEBAsI IIETh» U «IUIIeBas ceTh». [lacTOMIIHAS U EeTpUTHAS MHUIIIE-
Bas LIeMb. 3aKOHBI HKOJIOTMYECKUX NupaMul. [IpoaykunoHHbIe U NECTPYKLUMOHHBIE OJIOKH SKOCH -
creM. [lesTenbHOCTh PeaYLIEHTOB U AECTPYKTOPOB. IHTEHCUBHOCTh OMOJIOTHYECKOTO KPYyTrOBOPOTa
1 YCTOMYMBOCTh SKOCHCTEM B CBS3U C PabOTON JECTPYKIIMOHHOTO OJIOKa. ABTOXTOHHOE M aJIJIOX-
TOHHOE BELIECTBO B AKOocHcTeMax. [10TOKM BelecTBa B pa3HbIX TUIIAX SKOCUCTEM.

BuoJsiornyeckasi npoAyKTHBHOCTH IKOCHCTEM.

[lepBuuHas u BTOpUYHas MpOAyKIUs. BamoBas mepBUYHAs MPOAYKIIUS, YHCTAs MIEPBUIHAS
MPOAYKIHs. BTopuuHas npoayKius. aHATHHCA U €€ DHEPreTUYECKUN IKBUBAJICHT, (PaKTOPHI, TUMH -
TUPYIOLIME NPOAYKIMIO Ha cylle U B BojgoeMax. lIpaBuna skojmormyeckux nupamuia: Nupamuaa
MPOYKIIMK, TTHpamMuaa 6uomacce, mupamuaa ducen. Pacnpenenenne OMOIOTHYECKONW MPOTYKIIUH.
ITpoAyKTUBHOCTh €CTECTBEHHOTO PACTUTEIHHOTO MOKpoBa. [IpoayKTHBHOCTE pa3HbIX OMOMOB. Pac-
npeJiejeHre MepBUYHOM MPOAYKIUU Ha 3emiie.

JAunamuka 3kocucteM. CykneccHOHHbIH mnpounecc. Tumbl cykneccuii. Arpo3KocH-
CTEMBbI.

[{uknuyeckue (CyTOYHBIE, CE30HHBIE, MO3aUYHbIE) U HAINIPaBJICHHBIE U3MEHEHMSI B DKOCH-
cTeMax. DKOJIOTUYEeCKUe cykueccuu. VX mpuuuHbl U MeXxaHu3Mbl. OTIUYMS HK30T€HHBIX CMEH U
HKOJIOTUUECKUX (PHJOTCHHBIX) cyKueccuid. llepBUUHBIE M BTOpPUYHBIE CYKIECCHU. Macimtadbl
CYKIIECCHOHHBIX TporeccoB. CepranbHble U KIMMAKCOBbIE COOOLIECTBA B CYKIIECCHOHHBIX Psax.
BeriecTBeHHO-3€HEPreTUYECKHE XapaKTePUCTUKH COOOIIECTB Ha pa3HBIX CTalusAX Cykieccuu. Bu-
JI0BOE pa3HOoOpasue U CTPYKTypa COOOILIECTB B CEpUANbHBIX U KIMMaKCOBBIX 3KkocucTeMax. [Ipo-
O1emMa yCTOMYMBOCTH M MPOAYKTUBHOCTH SKOCHCTEM B CBSA3HM C aHTPOMOTEHHBIM IPECCOM. ATPO3-
KOCUCTEMBI.

buocgepa

Y4yenue o 0uocepe.

Yuenue o 6uochepe B. . Bepraackoro. OcHoBHble pyHKIMu 6nocdepsl. CTpykTypa O61o-
cdepsl. Pactipenenenue xu3nu B 6uocdepe.

Pouib 5kMBOro BemecTsa B NO/ieP:KaHNH CTA0MJIBHOCTH U YCTOMYHBOCTH OHOchepsl.

['eoxumuueckast pabota xuBoro BemectBa. CTabminbpbHOCTH Onochepsl. PazButue 6uochepsl.

5. YYHEBHO-METOAUYECKOE U UTHOOPMALMOHHOE OBECIIEYHEHHUE JQUC-
HUITJINHBI

5.1. llepeuenv ocnoenoil u 00ONOIHUMENbHOU TUMEPANLYDbL

Ocnoenaa numepamypa:

1. AdanaceeBa, H.b. DOxosorus pacrenmii : yueObnuk st By3oB/ H. b. Adanacbesa,
H. A. bepezuna. — 2-e u3n., ucnp. u pon. — Mocksa : M3narensctBo FOpait, 2025. — 675 ¢. —
(Beicmiee oopaszoBanue). — ISBN 978-5-534-19031-1. — Tekcr : anektponHslit / OOpa3oBaTens-
Hasg miatgopma FOpait [caiit]. — URL: https://urait.ru/bcode/569080 (mata oOpameHus:
24.02.2025).

2. bnunos, JI. H. Dxonorus : yaednoe nocodue mis By3os / JI. H. baunos, B. B. [Tonsikosa,
A. B. Cemenua ; mon obmeit penakmueir JI. H. binnoBa. — Mocksa : M3patensctBo FOpaidT,
2025. — 183 c. — (Bricmiee ob6pazoanue). — ISBN 978-5-534-19398-5. — Tekcr : 2neKTPOHHBIHA
/I O6pazoBarenpHas matdopma HOpaiit [caiiT]. — URL: https://urait.ru/bcode/557751 (mara
obOpamenus: 24.02.2025).

3. Mutuna, H.H. DOxonorus: y4yeOHuK U mpaktukyM s By3oB/ H. H. Murtuna,
b. M. ManamenkoB ; o peaakiuen B. W. Jlanunosa-/lanunbsina. — 2-¢ u3j., nepepad. u 1om. —



Mockga : M3narensctBO HOpaiit, 2025. — 448 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-
18400-6. — Texcr : snextpoHHbid / ObOpazoBatenbHas tuiatrgopma IOpaiit [caiir]. — URL:
https://urait.ru/bcode/561381 (mara obpamenus: 24.02.2025).

4. Hecmenosa, H. H. Dxonorus »xuBOTHBIX : yaeOHOe mocobue ytst By30B / H. H. Hecmerno-
Ba. — Mocksa : U3natensctBo FOpaiit, 2025. — 118 ¢. — (Bricmee obpa3oBanue). — ISBN 978-
5-534-21082-8. — Texkct : anextponHHbI // OOpa3zoBarensHas miatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/559305 (mara obpamenus: 24.02.2025).

5. Ca3zonoB, D. B. Dxosorust Topoickoii cpess : yueOHuK 11t By30B / O. B. Ca3onoB. — 3-
e u3a., nepepad. u gon. — Mocksa : UznatenbctBo FOpaiit, 2025. — 299 ¢. — (Bsiciiee o6pa3oBa-
Hue). — ISBN 978-5-534-16234-9. — Tekct : snextpoHHbId // OOpa3zoBarenbHas Iuiatdgopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/562214 (nara o6pamenus: 24.02.2025).

6. lumos, . A. Dxonorus : yueOHuk st By3os / W. A. lllmnos. — 7-e u3a. — Mocksa :
WznatensctBo FOpaiit, 2025. — 539 c. — (Beicuiee o6pazoBanue). — ISBN 978-5-534-09080-2.
— Texct : anexTponnsit // O6pa3zoBarensHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/
bcode/559822 (nata obpamenus: 24.02.2025).9konorus : yueOHUK U MPAKTUKYM Ui BY30B / 1O
penakmueit O. E. KonapateeBoil. — Mocksa : U3narensctBo FOpaiit, 2025. — 283 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-00769-5. — Texkcr : snextpoHHbIl // OOpazoBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560577 (nata o6pamenus: 24.02.2025).

7. Hlunos, U. A. Dxosnorus nomynsuuii u cooOmiecTs : yuyeOHUK a7 By30B/ U. A. Iu-
noB. — Mocksa : M3gatensctBo I0paiit, 2024. — 227 c. — (Bwicmiee o6pazoBanue). — ISBN 978-
5-534-13188-8. — TekcT : anexTpoHHbIH // Obpa3oBarenbHas mwiardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/536938 (nata obpamenus: 24.02.2025).

8. Dxojorus : y4yeOHUK M TNPaKTHKyM JJs By30B/ moxa oOmed pemakuueir A. B. Toras,
A. B. KopcakoBa. — 5-¢ uzn., mepepab. u nmon. — Mocksa : MznmarensctBo IOpaiit, 2025. —
352 c. — (Beicmee obpazoBanue). — ISBN 978-5-534-01759-5. — Texkcr : anektponHsliit // O6pa-
3oBarenbHas mwiatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/559735 (nmara obGpareHus:
24.02.2025).

/Jlonoanumenshasn numepamypa:

1. AxumoBa T. A. Dkonorus. Yenosexk — DkoHoMuka — buota — Cpena [DneKTpoHHBIN
pecypce] : yueOHUK [uia cTyaeHToB By30B / T.A. AkumoBa, B.B. XackuH. — DJIeKTpOH. TEKCTOBBIE
nanaeie. — M. : KOHUTU-JIAHA, 2015. — 495 c.

2. bapanosckuii B. I'. CoBpemeHHble Tio00anbHbIe NMpoOsieMbl [DIEKTPOHHBIN pecypce] :
yuebnoe mocobue / B.I'. bapanosckwuii, A.Jl. boratypos, 1.B. bonroBa. — DneKTpoH. TEKCTOBBIC
nanueie. — M. : Acnekt Ilpecc, 2010. — 350 c.

3. buron M., Xapnep JIx.. Taycenn K., Oxonorus, ocobu, momymsiiuu, coodmecta. B 2 T.
M.: Mup, 19809.

4. buonoruueckas sKkosiorus. Teopust U nmpakTuka: [y4eOHHUK ISl By30B IO AKOJIOTUYECKUM
cnermaiabHOCTAM]/ A. C. CrenanoBckux. - MockBa: OHUTU-JTAHA, 2009. 791 c.

5. denuncosa T. B. Okonorus. Yue6HO-MeToIMYEeCKOE TOCOOUE K TaOOpaTOpHBIM paboTaM U
CaMOCTOSITENIbHON paboTe s cTyAeHTOB crnenuanbHocTd 220501.65 «YmpaBieHne KauyecTBOMY.
[DnexTponHsbIi pecypc| — Dnextpon. gan. — M. : TYCVYP, 2012. 42 c.

6. JepeBsuko A. II. I'moGanbHblE M pEervMOHATbHBIE M3MEHEHHUS KJIMMaTa U IMPHPOTHOU
cpensl mo3aHero kaitHo3os B Cubupu [OnextponHslil pecypce] / A.Il. [epessako, M.U. Ky3pmus,
E.A. BaranoB. — DnekTpoH. TekcToBble naHHble. — HoBocubupck: Cubupckoe ornenenue PAH,
2008. — 511 c.

7. KonmecuukoB C. U. Obmas skonorus [Teker] : [yuebnuk] / C. . KonecaukoB. Mocksa:
Knopyc, 2019.

8. [lanun B. ®@. Okonorus. O6me’KoI0rHUecKas KOHIENIUs 6uocdepsl 1 SIKOHOMHUUECKUE
pBIYaru NpeoAosIeHHsl INI00ATBFHOTO SKOIOrHUecKoro kpusuca. O630p COBpEMEHHBIX MPUHIUIIOB U
METOOB 3aIIUTHl OMocdeprl [DnekTpoHHBIN pecype] : yueoHuk / B.®. ITanun, A.WU. Ceunn, B.J1.



denocoBa. — DIEKTPOH. TEKCTOBbIE NaHHBIE. — TOMCK: TOMCKHUII MOTUTEXHUYECKUI YHUBEPCH-
TeT, 2014. — 331 c.

9. PomanoBa D. Il. [noGanbHble HKOJOTMYECKHME TPoOJeMbl : yded. mocolwe uist
OakanaBpuata u maructpatypsl / J. [1. PomanoBa. — M. : U3narensctBo FOpaiit, 2017. — 170 c.

10. YennokoB A. A. OCHOBBI SKOJIOTHH [DIEKTPOHHBIN pecypce]| : yueOHoe mocodue / A.A.
Yennoxkos, JI.®. FOmenko, N.H. JKMbIX0B. — DIEKTpOH. TEKCTOBBIE JaHHbIC. — MuUHCK: BbIlsii-
mas mkoia, 2012. — 543 c.

11. Yepnora H.M., beutoBa A.M. O0mas skojorust: y4eOHUK JUIsl CTYJICHTOB TIEAaroruye -
cKuX By30B. M.: «/Ipoday, 2004. 416 c.

12. unoB U.A. Dxonorus: Yuebd. mis Ouon. u Men. cmer. By3oB. M.: Breicmas mikona,
2006. 512 c.

5.2. DiekTpoHHBIE 00pa3oBaTe/IbHbIE Pecypchl, B T.4. IpogeccHoHaNbHbIE 0a3bl JaH-
HbIX U HH(OPMaLlHOHHBIE CIIPABOYHBIE CHCTEMBbI

https://www.ntspi.ru/library/ OnekTpoHHO-0ubroTeunsie cucrembl HTT -

directories and files/web res/systems/ CII1

https://www.ntspi.ru/library/ OnekTponHbie 6a3bl nanubix HTTCITA

directories_and files/web_res/systems/

libraris/

https://www.ntspi.ru/library/periodika/ [Tepuonuka HTT'CITN

https://iprmedia.ru OBC «Aii Ilu Op Meaunay

https://ibooks.ru OBbC «AiOyKe»

https://urait.ru ObC HOpaiit

http://e.lanbook.com OBbC m3parennctsa «JIAHDb)

http://elibrary.ru Hayunas 3JICKTPOHHAS OonbmmoTeka
¢LIBRARY.RU

http://www.consultant.ru «KoncynprantlLimocy

http://cyberleninka.ru HOb «KubepJlennnkay

https://polpred.ru 000 «Ilonmmpea-CrnpaBounukm» (6a3a T1aHHBIX)

https://eivis.ru 000 «MBUC»

www.delpress.ru «JlenoBas mpecca»

5.3. KoMmnjieKT mporpaMMHOro odecrneyeHust

1. Cpena snexrponnoro ooyuenus «Pycckuit Moodley» (https://do.ntspi.ru).

2. WHrepuer-mnardgopma OHIANH-KYpCOB €O CBOOOAHBIM KkoioM «Open edX»
(https://www.edx.org/).

3. UnrepHet-nnardopma oHnaiiH-KypcoB «OTKpbIToe oOpazoBanue» (https://openedu.ru/).
4. DnexktpoHHas nHpopmanroHHO-o0pa3oBarenbHas cpena PITIITY (https:/eios.rsvpu.ru/).
5. IlnaTdopma as opraHusaly u nposeaeHus Bedunapos «Mirapolis Virtual Roomy.

6. Microsoft Office.

7. Kaspersky Endpoint Security.

8. Adobe Reader.

9. Free PDF Creator.

10. 7-zip (http://www.7-zip.org/).

11. LibreOffice.

12. Bpayzeps! Firefox, Annexc.bpaysep.

13. Oducnas cucrema Office Professional Plus.

14. ndopmanuonnas cucrema «Taimmaiiny.



https://eios.rsvpu.ru/
https://openedu.ru/
https://www.edx.org/
https://do.ntspi.ru/
http://delpress.ru/
https://www.ntspi.ru/library/periodika/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://biblio-online.ru/book/0F9EF39F-123F-45E1-B138-91377E407DB0
https://biblio-online.ru/book/0F9EF39F-123F-45E1-B138-91377E407DB0

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHUE JUCHUIIVINHbI

6.1. ITomemenus

[lomerienuss s nNpoBeAECHUs 3aHATUN JIEKIIMOHHOTO THUIA, 3aHATUNH CEMMHAPCKOTO THIIA,
IPYIIOBbIX U MHAUBUIAYAJIBHBIX KOHCYJBTALMMA, TEKYIIETO KOHTPOJS U MPOMEXYTOYHOU aTrTecTa-
IIUH, CAMOCTOSATEIbHOW PabOThl YKOMILJIEKTOBAHBI CHEIIMATH3HPOBAHHON MEOETbI0 M TEXHUYECKH-
MU CpelCcTBaMu OOydYeHHs, CIyXKallluMU Ui MpeacTaBieHus yueOHoi nnpopmanuu. [lomemeHus
JUIS CAaMOCTOSITENIbHOM pabOThl OCHAILIEHBl KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUE-
Hus K cetu «IHTepHEeT» U 00ecmeueHbl JOCTYIIOM B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENb-
HYIO Cpely YHUBEpPCUTETA.

6.2. O0opynoBaHue H TeXHHYECKHE CPeacTBa 00y4eHHs

6.2.1. OGopynoBaHue, B T.4. CIICIIUATU3UPOBAHHOE

-CTannoHapHbII KOMIIBIOTEP WM HOYTOYK, IPOEKTOP Ul OKa3a ClIaiJJoB U BUI€0, aKyCTHU-
YECKUE KOJIOHKHU.

-Becpl aHanmuTHYeckuwe, NUCTWILUISATOP, CYIIWIbHBIA Mmkad, MydenbHas Tmedb, CHEK-
Tpodoromerp, pH-MeTp, neHTpudyra, BEITSHKHON MIKad, TepMOCTAaT.

-PeakTuBbl 1 XuMHUYeCcKasi Mocyaa, HEOOXOAUMBIE IS BBIIIOJIHEHUSI JTaOOpaTOPHBIX padoT,
KYpPCOBBIX U BBIITYCKHBIX KBaJTH(PHUKAIMOHHBIX Pa0OT 110 TPEAMETY

6.2.2. Texuuueckue cpenctsa o0ydeHus

[Ipe3enTanuu eI, BUACO-TIPE3EHTAINN, BUICO-JICKIINH, yaeOHble KHHOMUIBMBI, ay1-
03arucH, OHJIAWH-TIIaT(HOPMEI.

6.2.3. Y4eOHbIe U HArJsIIHBIE TIOCOOUS

[leyaTHbIE U ANIEKTPOHHBIE yUueOHBIE MOCOOUS, U HATJISAHBIA MaTepHral: rpaduueckue u3o0-
paKeHUsI, CXeMBI, TaOJIHIIbI, Pa3IaTOYHBII MaTeprall.



	1. Раскрытие содержания фундаментальных вопросов экологии, изучение основных понятий экологии, определяющих ее как область комплексного научного знания.
	2. Раскрытие связи изучаемого материала с кругом знаний о живой и неживой природе, которое обеспечивается программами смежных курсов (ботаники, зоологии, физиологии и др.).
	3. Описание основных взаимодействий между различными уровнями организации живого и окружающей среды.
	4. Формирование целостного представления о принципах функционирования живых систем с целью сохранения устойчивости в биосфере.
	https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
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