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1.IHEJIX OCBOEHUA IUCIHUATIJINHBI

[le/1b10 OCBOCHUS AUCIUTUTUHBI « DKOJIOTHS SBISIETCS:
O3HAKOMJIEHHE CTYAEHTOB C KOHUENTYyaThHBIMH OCHOBAMH JKOJIOTHH KaK
COBPEMEHHON KOMIIJIEKCHONM QyHIaMeHTaIbHON HayKu 00 sKocucTeMax U ouochepe:

(GopMupoBaHUE 3KOJIOTMYECKOrO MMPOBO33PEHUSI HA OCHOBE 3HAHWA
0COOEHHOCTEH CII0KHBIX JKUBBIX CHCTEM;

BOCIUTAHWE HaBbIKOB SKOJIOTUYECKOMN KYJBTYPBI.

3aaaym OCBOEHMUS JUCLIMIIJIAHEI.

U3YHUTh OCHOBHBIC IIOJIOKEHUS, 3aKOHbBI W METOIBI E€CTECTBECHHEBIX HAaYK,
MPHUMCHSATDE UX Ha IMMPaKTUKE U B HpO(i)eCCHOHaJ'IbHOﬁ JCATCIIBHOCTH .

OBJIQJIETE METOHAaMH CO3[laHhs MaTeMaTUYECKHMX MoJelel SKOJIOrMYecKux
NPpOLECCOB, MOACITUPOBATE U3MECHEHHK A, KOTOPBIC MOTI'YT HpOH30ﬁTH B Opr){(aI‘Oﬂleﬁ
Cpeac Mpu pa3siIn4HbIX BO3IEHCTBUSAX.

2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

JucuurnnuHa « DKOJIOTUS» OTHOCUTCS K AUCLMITIMHE 0a30BOM YyacTH.
[IpepeKBU3HUTHI AUCLUIUIIUHBL:

e MaremaTuka.

e Uudopmaruka.

e ®dusuka.

3.IIJIAHUPYEMBIE PE3YJIbTATbI OBYUYEHUSA IO AUCUHUILJIUHE

[Inanupyembie pe3ynbTaThl OOy4eHUS MO JUCLMIUIMHE, COOTHECEHHBIE C
MIaHAPYEMBIMHU pe3ynbTaTtamu ocBoeHus OITOIL

Koa dopmupyemslix |  YpoBeHb [Tnanupyemble pe3yabTaThl OOYUYEHHS 110
| KOMIETEeHLMH OCBOEHUS JUCLMIUIMHE XapaKTepU3yIOL1e JTarbl
KomreTeHl| (hOopMUpPOBaHUS KOMIETEHLUH (II0Ka3aTeu
5051 OCBOEHHMSI KOMIIETEHIINN)
| | 2 3
(YK - 8) Cnmocoben | HactuuHoe | 3HATh: Oe3omnacHbIe YCIIOBHS
| cO3/1aBaTh u )KH3HEAESITeIbHOCTH, B TOM 4YHCIIE TIpH
NoAAEPKHUBATh BO3HHKHOBEHHUHU YPE3BbIUaNHBIX CUTYyaLlkH
Oe3omnacHble VMmeTh:  co3maBaTb M TOAAEPKUBATH
YCIIOBHSI Oe30MmacHble YCIOBUS KU3HEEATEIbHOCTH, B
KU3HEAESTEIBHOCT TOM qucie npu BO3HMKHOBEHUHU
U, B TOM YHCJIE NpH Ype3BbIUaliHbIX CUTYallUi.
BO3HUKHOBEHUH Bragers:  CrHOCOOHOCTBIO — €O3[aBaTh U
ype3BblYaliHbIX MO AEePKUBATE Oe30MacHbIe YCIIOBHS
CUTyauui JKU3HENEATEIbHOCTH, B TOM 4YHCJIe TMpU
| BO3HUKHOBEHUH YPE3BbIUANHBIX CUTyallud. |




4.0bBbEM U CTPYKTYPA JUCHUIIJIAHBI

TpynoeMKOCTh OUCUUILIMHBI COCTABNSAET 2 3aU€THBIX eMUHHUIIBL, 72 Yaca.

[ Bunel yuebnoit
paboTel, BKITIOUAst Obxant Dopms
CaMOCTOSTENEHYIO yaeGHOI TeKyIIero
. | PEDOTY CTyISETOB paGOTEL, | KOHTPOIS
E‘ B prﬂoeMK;’CTB (= G ycIeBaeMoc
. o | © gacax
Ne HaumMenoBanue teM u/uinu § Z TR 5
g | © UeM bopma
/I | pa3deioB/TeM TUCIUILTHHBI = = s
@) 5 = HHTEPAKT | MPOMEKYTO
§ B § = % 2 HBHBIX YHOM
g ER| B | METOJIOB | aTTECTAIlUU
o E T o @)
5 B8 § _ (B gacax / (no
% § g %) cemecmpam)
1 1 pazmen. Brenenue. 4 2 2 3
2 2 pazgen. Bzaumopeiicteue | 2 4 2 3
OpraHu3Ma U Cpelsl.
3 3 pasaen. braocdepa. 2 6 2 - 3 3/50% 1 pe#THHr-
KOHTPOIIb
4 4 pasmen. YemoBexk B2 & 2 5
ouocdepe. '
| 5 J 5 paspmen. @aktoper H |2 10 |2 4 4 2/33.3%
pecypchl CpeibL.
6 6 pasgen. Ilonymsuuu u | 2 12 |2 4 3 2/33.3% 2 peuTHHr-
coo0ImecTRa. KOHTPOJIb
7 7 paznen. IKOCHCTEMBL. 2 14 |2 3 5 2/40%
8 8 pazzen. ITpunHmME | 2 16 |2 3 5 2/40%
paLUOHATEHOTO
'MCIIOTb30BaHUsl MPUPOIHBIX
PECYPCOB U OXPaHBI IIPUPOIBI
9 9.Pasnen. 3akiodeHue. 2 18 |2 5 3 pe#Tunr-
KOHTPOIIb
Becerosa 2 cemectp: 18 18 36 | 11/30,5% | 3auer
Hampame B IHCHHIUIMHC _
KIVKP
HToro no IMcuunjnge 18 18 36 | 11/30,5% | 3auer
| .




Copep:xanue JeKIUOHHBIX 32aHATHH 110 UCHHUILIHHE
Paznen 1. Beeaenue.

Copmepxanue. MecCTO 5KOJOTMH B CHCTEME HAy4YHBIX 3HAHHHA. 3HaYeHHE
5KOJIOTMYECKOr0 0Opa30BaHUs U BOCTIUTAHUS.

Paspen 2 BzanmopeiicTBue OpraHu3Ma H cpebl.

Copepxanne. @OyHIaMeHTanbHbIE CBOMCTBA JKHBBIX CHCTEM. Y POBHH
Ouonoru4eckoi opranusanuy. OpraHusM Kak QUCKPETHAss CAaMOBOCIIPOM3BOISAIIASICS
OTKpBITasi CHUCTEMa, CBs3aHHAas CO Ccpedod OOMEHOM BeIlecTBa, HHEPrUU U
uHpopmanuu. PasHooOpasue opraHu3MoB. VICTOYHMKHM PHEPrHM MAJIsS OPraHU3MOB.
ABtoTpodel u rerepoTpodrl. Tpodudeckue OTHOLICHWS MEXIY OPraHU3MaMM:
IPOAYLEHTEI, KOHCYMEHTHI ¥ PEIyIEeHTEHI.

Pa3nea 3. buocdepa.

Cognepxanmne. CtpoeHue 3emnu, e€ 00ONOYKH, WX CTPYKTypa, B3aUMOCBS3E,
nuHamuka. buocdepa. Pone B. Y. Bepuanckoro B hopMupoBaHHE COBPEMEHHOTO
noHsTuss o Ouocdepe. PacmpocTpaHeHue XKUBOro BemiecTBa B Ouocdepe U ero
BIUSHHE Ha CBOMCTBa OCHOBHBIX KOMIIOHEHTOB reorpaduueckoil 00O0I0YKH.
['panuuer  Ouocthepsl. JKuoe, KocHOe U OHOKOCHOE  BEILECTBO,  UX
B3aMMOIIPOHMKHOBEHHE U MEPEpOKIEHUE B KPYrOBOPOTaX BeIECTBA W SHEPIHH.
[TouBa Kak KOMITOHEHT Ouocdepbl. AHTPONOTeHHOE IBTPOGUPOBaHHE BOJOEMOB.
Duepretuyeckuit Oamanc Ouocdepbl. KpyroBopoT BaXHEWIIMX XUMHYECKUX
3JIEMEHTOB B OHochepe.

Pasnen 4. Yesnosek B Ouocdepe.

Cognepxanmne. YenoBek Kak OMONOTUYECKUN BHUA. DKOJIOTHSI U 3I0POBBE
YeJ0BeKa. DKOJIOTHs 4YeI0BeYecTBa: MpobieMsl aeMorpaduu, pecypcsl Ouochepst.
[IpenHaMepeHHOe U HENpeAHAaMEpeHHOe, NIpsSIMOe W KOCBEHHOE BO3ICHCTBHE
YyelloBeKa Ha IIPUPOAY. DKojormdeckud kpusuc. OrpaHUUYEHHOCTH DPECYpPCOB U
3arps3HEHHE Cpensl Kak (akTop, JIMMHTHDYIOIIMH pa3sBUTHE 4YeOBEYeCTBa.
DKoloruyeckas OIleHKa TMPUPOAHOM Cpeibl Y BO3MOKHBIX aHTPOIIOTCHHBIX
[IOCJIEICTBUH B LIETSAX ONTUMU3AIMY OHOCPEPH.

- Pa3pgen 5. @akTophbl U pecypchl cpeasbl.

Conepxanue. [lpencraBnenwe O (HU3UKO-XUMHYECKOH cpeme OOWTaHMS
OpPraHW3MOB; OCOGEHHOCTH BOAHOM, TOYBEHHON U BO3MYINHON cpell. AOHOTHYECKHe
u Guothueckue (GakTopsl. Dmadudeckue (mouBeHHbIE) dakTopel. B3aumopencTBue
SKOJIOTHHYECKHX (aKTOpOB. 3aMeHHMMble W He3aMeHHMble pecypchl. KoHiemipws
TUMUATHpYIOKX (akTopoB. 3akoH MHHMMyMma JluOuxa, 3aKOH TOIEPAHTHOCTH
[llenpopna. Ipencraenenue o6 skonormueckor Hume. OpraHU3MBI-HHIAKATOPBI
Ka4yecTBa Cpelsl.

Pasnen 6. [lonyasinuu 1 coobmecTsa.

Copepxanwme. OnpeneneHue MOHATUN «OHONOTHYECKUN BUI» U IIOMYJIALANY.
[Monmynsmys Kak dJeMeHT 3KocucTeMbl. CTaTHYeCKHe XapaKTEePUCTHKH MOMYJISIUY.
BuoMacca u criocoObl eé BeipakeHHe. MeToasl OLEHKH YUCICHHOCTH M IIOTHOCTH



nomynsuudy.  JIMHAMUYeCKUe  XapaKTePUCTHKUA  MOMyJSILUH:  POXKAAEMOCTh,
CMEpPTHOCTh, CKOPOCTh MOIMYJSIIMOHHOrO pocrta. J{uHamuka Guomaccel. [loHsTHE O
OMOTIPOAYKTUBHOCTH. bHoIleH035I (co00ImIecTBa), MX TaKCOHOMHYECKHHM COCTaB H
GyHKIHMOHANBHAS CTPYKTypa. THWIBl B3aMMOOTHOIICHWA MEXKIYy OpraHW3MaMu:
cuMOMO03, MyTyalau3M, KOMMEHCAJIU3M, KOHKYPEHLUs, XHIIHNIeCTBO. MexXBHI0Bask
KOHKypeHIus. [IpuHIMI KOHKypeHTHoro wuckmodenus. Cykueccus (mepBUYHAs,
BTOpUYHASA).

Pazgen 7. dxkocucreMsl.

Conepxanme. OrmpeneneHre TOHATAS «IKOCHCTEMa». OJKOCHCTeMa Kak
(byHKIMOHATBHAS W CTPYKTypHas emuHuna Ouocdepsl. CocTaBHBIE KOMIIOHEHTEHI
9KOCUCTEM; OCHOBHEIE (haKTOpHI, obecrneunBaroye ux cynecrsoBaHue. OCHOBHBIE
STalbl WCIOJNB30BaHMs BEIECTBA M OSHEPTUM B dSKocucTeMax. [lacTOuInHBIE 1
JIETPUTHBIE THINEBBle IIeNH. DKoiormueckas >OOEKTHBHOCTb. DKOIOIMYECKUE
nupaMubl. PasHooOpas3ue BUIOB Kak OCHOBHOM (PAaKTOP yCTOMYMBOCTU SKOCHUCTEM.

Paznen 8. IIpuHUHOBI PalHOHAJIBLHOIO HCIHOJB30BAHHS NPHPOAHBIX
pecypcoB u OXpaHbl NPHPOABI.

CopepxkaHue. DKOJIOTMYECKHE IPUHLMIIEI PAlMOHAIBHOTO HCIOIB30BaHMS
NPUPOAHBIX ~ PECYypcOB U OXpaHbl  IPUPOMBI,  OCHOBBI ~ SKOHOMHKHU
IIPUPOIOTIONE30BAHUS: TEeXHUKA ¥ TEXHOJOTWM 3allMThl OKDPYKAroIleh Cpelbl;
OCHOBBI 3KOJIOTHYECKOr0 IpaBa; mpodeccruoHanbHas OTBETCTBEHHOCTD.

Paszaen 9. 3akaiouenue.

Conepxanue. [noGanbHble ¥ JOKalnbHBIE Tpobiemsl skojioruu. Haydrbre
OCHOBBI M KOHIEMIMA SKOJOTMYECKOr0 MOHHTOpPHUHIa OHOC(EPHEIX IIPOIECCOB.
JKOJOTMYECKUH MOHWTOPMHT ¥ O3KOJIOTHYecKas OJKCIepTH3a. JKOHOMHUYECKHE,
3CTETUYECKHE W JTUYECKHE MPUYHMHBL, NOOYXAalolmue OXpaHATh MPUPOLIY.
MexIyHapOIHOE COTPYJHUIECTBO B 00JIACTH OKPYIKAIOIIEH CpeIbl.

Conepxanue Ja00paTOPHBIX 3aHATHH N0 IUCHUNIHHE

Pasnen 3. buocdepa.

Conepsxanue. Onpenenenre pH KMCIOTHBIX OCAIKOB.

Pasgen 5. @akTopbl H pecypchl cpeabl.

Copep:xanne. OmpejeneHne KOIMYECTBA AHTPONOTEHHBIX —3arPs3HEHUM,
IOMAIAOIINX B OKPY/KAIOLIYIO CPEy B pe3yiIpTaTe paboThl aBTOTPAHCIIOPTA.

HoHu3upyoIIye H3IydeHH s U OKpyJKaromast cpefa.

Paspgen 6. Ilonyasinuu ¥ coo0mecTna.

Paszaen 7. JKocHCTEMBI.

Copep:xanue. CTpyKTypa 3KOCHCTEM.

Pasgen 8. IlpuHnmunbl panHOHAABHOIO0 HCHOJb30BAHHS MNPHPOAHBIX

pecypcoB ¥ OXpaHbl IPHPOABIL.
OmnpezeneHne OPraHOIENTHIECKUX CBOMCTB U )KECTKOCTH BOJIBL.



5.0BPA3OBATEJIbHBIE TEXHOJIOI TA
B npenonaBanuy mMCHUIIHHEEL «DKOJTOTHSN» HCIONB3YIOTCS pasHooOpazHbie

06[)8.’30]3&T6JTBHBI6 TEXHOJIOTHH KaK TPaaUITMOHHEIE, TaK U C IMPUMECHCHHUEM aKTHBHBIX
1 UHTEPAKTHBHEBIX METOI0B O6yT-IeHHH:

AKTUBHBIE U HHTEPAKTUBHBIE METO/IBI o0y4YeHHs:
— MWurepaktuBHas nekuus (pasmen No3,5);
— I'pynnosas guckyccust (paszmen Ne6);
— IlpuMeHeHNe UMUTAIIMOHHEIX MOJIENel (pazmen Ne);
— Pa30op KoHKpeTHbIX cuTyaumit (pasaen Ne9).

6.0IEHOYHBIE CPEACTBA I TEKVIIETO KOHTPOJIS
YCIIEBAEMOCTH, TIPOMEXYTOYHOM ATTECTAIIAU 11O UTOTAM
OCBOEHUWA JUCHUILINHBI U YYEBHO-METOAUYECKOE
OBECIIEYEHUE CAMOCTOSATEJIBHOM PABOTBI CTYJAEHTOB

PeliTuHr-koHTpOIBL Ne 1
1. Hasosute u oxapakrepusyiiTe pa3mu4HBE aGHOTHYECKIE ¢akropsl. Ha

npumepe moboro u3 abHOTHYECKUX (aKTOPOB JaiiTe ONpeNelIeHHs ONTHMYMa,
CTPECCOBOM 30HEI, IPEENIOB YCTONYHUBOCTH.

2. Yro Taxoe mumuTHpyromuit Gakrop? Chopmymupyiite ero.

2 Ha npumepe mo6oro Buna faiite onpenenenye mMIOTHOCTH TMOMYJISIHH.
Kak nmocrnemHsis 3aBUCHT OT a0HOTHYECKUX bakTopos?

4. Kakosbl BaxHeiime kiumarndeckue GakTopbl? OMUIIATE BO3MOKHEIE

B3aUMOJEHCTBUS OHOTHYECKHX M aOHOTHYECKHX (aKTOPOB, OrPaHUYHMBAIOIIHE
pacIpocTpaHEHNEe BHIOB.

¥, UTo MOXET NPOM3OHTH C SKOCHCTEMOH NPU HM3MEHEHHM OJHOrO W3
abHOTHYECKUX WM OHOTHYIECKUX (aKTOPOB?

6. Yem mpencraBieHsl BUABI B 5KocucTeme? Kak HOKHBI COOTHOCHTHCS
POKIAEMOCTE U CMEPTHOCTE B CTA0OMIIBHOM 3KOCcUCTEME?

7 Haiite onpeneneHue M CpaBHHUTE CMBICH GHOTHYECKOrO MIOTEHIMANA H
CONPOTUBJIEHUS CPeLbl.

8. Haiite ompenenenus Buma, COOOILIECTBA, JKOCHCTEMEI, OHOCHEPEL,
9KOJIOTUH.

"9, Yro Takoe mpomynents? KakoBa wux pons? HazoBure u

OXapaKTepU3yHUTe KIIFOYEBOM MPOLECC, TPEOYIOMMI UX yUIacTHs. YKakKUTe Pas3Iuyuns
MEXIY OPTaHUYECKUM ¥ HEOPTraHUIECKUM BEIIIECTBOM.

10.  Yro Takoe xoHCyMeHTHI? [IpuBenuTe MpUMeEpE!, HITIOCTPUPYIOIIAE UX
MHOroo6pasue. HazoBuTe OCHOBHEIE THITEI KOHCYMEHTOB U JIaliTe UX OMpeeIeHNe.

PediTHHr-KOHTpOJIB Ne 2
1. Yro takoe pmerput? Uem nerpurodars M peAayHEHTHI OTIHYAIOTCS OT
OpyruX KOHCYMEHTOB? UeM penyleHThl OTIMYAIOTCS OT APYTuX OEeTPHTOGhAros?
Kakue 1Be KpynHbIE TPyl OPraHU3MOB OTHOCSATCS K PEAyLEHTaM?
2 JlaiiTe ompeneneHus NUIIEBOW IENH, NUIIEBOHA CETH, TPOGUIECKHUX
ypOBHEH, GMOMAaCCHI.
3. B 4em npuumna cTtabunsHOoCTH dKOCcHcTeM? [ToueMy OHM U3MEHSIOTCS?



4. MaiiTe onpeneneHre MECTOOOUTAHUS U SKOIOTHYeCcKod Hulu. [TosicHuTe
Pa3HHULY MEXIY HUMH.

5. IlpuBenuTe npuMepsl TOro, Kak IIPUCIIOCOOIIEHHOCTH DPACTEHHM W
JKUBOTHBIX K KOHKPETHBIM MECTOOOMTaHMSAM W/WIM HUIIAM CHHAXKAET MEXKBHIOBYIO
KOHKYpeHIHi0. [louemy 310 yBennuuBaer GuoorHueckoe pazHOOOpa3ue IKOCHCTEM
U CIIOCOOCTBYET MOANEPKAHUIO UX PABHOBECHS?

6.  IlpuBenwre mpHMEpHl  IIOCTEIIEHHOTO  W3MEHEHUS  IIPUPOIHBIX
skocucTeM. [lalite omnpeleneHne W NMPUBEIUTE TMPUMEPHI NMEPBHYHOM M BTOPHUYHON
CYKLIECCHUHU.

7. OOpscHUTE, MoYeMy /s DPa3BUTHSA PACTEHHSIM HYKEH ITOCTOSHHBIHA
noctyn K Boze? Jlaiite omnpeneneHue WHOWIBTPALMUA W BOILOYAEPKUBAIOLIEH
CIIOCOOHOCTH; OOBSICHUTE, IOYEMY OHM TaK BayKHBI.

8. HaliTe ompeneneHue aspaldy IOYBBI; OOBICHWUTE, IIOYEMY OHA TaK
BakHa. OnuimTe 1Ba (pakTopa, MPernsTCTBYIONINE a3palliu.
8, Uro takoe pH? B xakux npeaenax pH Bo3MoXHA KH3HE?

10. Onwummwre, Kak coleHas BoJa MPensTCTBYET POCTY PaCTEHUM.

PedTHHr-KOHTpOJIbL N2 3

1. KakoBel BaXHeWIIMEe HMCTOYHWKH BOJASHOIO TMapa, IOCTYNAIOIIEro B
aTMochepy?
2. Javite  ompeneneHue — MOBEPXHOCTHOTO  CTOKAa, UHQDWIBTpaIuuy,

OTHOIIEHUsST HUHOUIBTpaLus/ IOBEPXHOCTHBIA CTOK, TIOBEpPXHOCTHOM  BOJBI,
IIPOCaYUBaHMsl, TPYHTOBBIX BoA. ONUIIXTE MPOABIKEHWE BOJBI B 36MIJII0 W BHYTPH
Hee, UCMOoTB3ys 3TH TepMuHbL. Kakyio Boay 00prdHO noTpedisroT pactenusa? Kakyro
BOozy OepyT B KojonIax?

3. HazoBuTe paznuuus MeXIy eCTeCTBEHHOM U aHTPOIIOTeHHOU
3BTpOdHU3aIKeH.
4.  JlawiTe onpenenenue Oydepa u OypeprHoit emxocTd. OOBsACHUTE, IOYEMY

HEKOTOpBbIE SKOCHUCTEMBl COXPaHAIOTCS, a APYTUe paspyllaloTcs IO BIHIHHEM
OZMHAKOBOI'0 KOJIMYECTBA KUCIOTHEIX OCAIKOB.

. PacckaxuTre, KaK KHUCIIOTHBIE OCaJK{A BO3JCUCTBYIOT Ha IaMSITHHKH
apXUTeKTyphL. [IpoBeauTe mapauiens MeXIy 3TUM sSBICHHEM H moTepeil OybepHOi
€MKOCTH.

6. Onummre OpUpoLy U 3HaYEHHE 030HOBOI'O CIIOS.

7.  Pacckaxute, Kak (OpMHpPYETCsS O30HOBBIM CIIOM M YTO BEJIET K €ro
pa3pyLIeHHIO.

8. B ueM cynHOCTh 6€30TX0AHOTO IPOU3BOACTBA?

9. TpebGoBaHHs K TOJUTOHAM IIPOMBIIIIEHHBIX OTXOIOB.

10. OcHOBHBEIE HANpaBlIEHUS PalMOHAIBHOIO HMCIIOJIB30BAHUS IMPUPOIHLIX
pecypcoB.

Bonpochl K 3a4eTy (IPOMeKyTOYHAs aTTecTalusl)
L. Wcropuss  passutusi  Haykd. OCHOBHBIE  TOHSTHS ~ 3KOJIOTHH.
B3auMOOTHOILEHHUS SKOIOTHH C IPYTUMHU HayKaMHU.
2, Metoabl AKOJIOTHUH: 9KOCHUCTEMHBIH, CHUHAKOJIOTHYECKUH,
ayTOPKOIOTMYECKHM, aHalu3 MEeCTOOOMTaHMS, 3BONIOUMOHHEIL ~(COOTHOIIEHHE
3KOJIOTHH C TIPAKTUKON OXpaHbl IPUPOJIBI U OKPYKAIOIIEN CPE/IBL.



3. VpoBHU 6HONOrHYECKON OpraHU3aInHy.

4. Opranusm Kak JHCKPETHAs CaMOBOCIPOM3BOISIIASCS OTKpBITas
CUCTEMa, CBA3aHHAs CO CpeIor OOMEHOM BEILEeCTBa, SHEPTHU U HH(OPMAIIUH.
5. McTouHuKY SHEpruM I OpraHW3MOB. ABTOTPO(EI M reTepoTpodBI.

QoToCHHTE3 W JbiXxaHWe. XeMocHHTe3. Tpodudyeckde OTHOLIGHHS MeEXIy
OpraHUu3MaMM: IIPOLYLEHTbl, KOHCYMEHTBI, PeIyLIEHTHL.

6. Ormpenienenys NMOHATUH BHA, MOMYISLHs, COOOLIECTBO, GHOTEOLEHO3,
3KOCHCTEMA.
7 Ycnosus U pecypchl cpefpl. IlpencrasieHus o (HU3HKO-XUMHUYECKOH

cpelie OOUTaHKs OPraHU3MOB; OCOOEHHOCTH BOJHOM, MOYBEHHOM ¥ BO3IYIIHON Cpel.
AbuoTtrdeckue u OuoTHYecKkue HaKTOPHL.

8. 3axon Illendoppa. Jlumurupyromue daxropel. Ilpasuiao JIubuxa.
BsauMmopeiicTere 9KOJIOTHYECKUX (hakTopoB. buotuueckue (axTopBHI.
B3anMoOTHOILIEHNS ¥ B3aUMOCBSI3M OpraHm3MoB. IIpecTaBnenne 06 SKOIOTHIeCKOH
HUIIIE.

9, [lonmynauuu. Ilomymsiuus kak »dieMeHT 3KocucTeMbl. CTaTHUecKue
XapaKTePUCTUKHU TMIOMYJIALMU: YHUCICHHOCTh IUIOTHOCTE M BO3PACTHON COCTaB.
JluHaMudecKre XapaKTepUCTUKY TOMYIALMI: POKIAEMOCTh, CMEPTHOCTh, CKOPOCTh
TIOMYJIAUOHHOTO POCTa. OKCIIOHEHLIMANbHAs M JIOTUCTHYECKas MOMETH pOCTa
nonynsauuy. ConpoTHUBIEHHE CPEIbI.

10. BsaumopelicTBe  HOMyJsAIMd B  COOOIIECTBax. MexxBunoBas
KOHKypeHUUs. [IpHHIMI KOHKYpPEHTHOro HCKIoueHus. OTHOLIEHMS ‘“XHUIIHUK —
xkepTBa”. ComnpsiKeHHbIe KojeOaHWs YHCIEHHOCTH XUIIHUKA M JKEPTBHL Bumosoe
pa3HooOpa3ue Kak crieruduyueckas XapakTepUCTHKA COOOIIECTBa.

11. DxocucTeMbl KaKk XOpOJOTHMYecKue enuHUIlsl Omochepbl. CocTaBHbIE
KOMIIOHEHTBI 3KOCUCTEM, OCHOBHBIE ()aKTOPhI, 00ECIIeYNBAIOIINE UX CYIIECTBOBAHUE

12, DOxonormueckue mnupamunsl. buonorudeckoe KOHIIEHTPUPOBAHWE B
MTUIIEBBIX TETISX.

13. DKoJlIoTHYecKHe CYKIEeCCHUU. JK30TCHEeTHUECKHEe W SHIOTEHETHYECKHE
cykueccuu. IlepBudHBIE U BTOpUYHBIE cyKueccud. KinmakcHbie coobiiecTsa.
ABTOTpO(}HBIE U TeTepOTPODHBIE CYKIIECCHH.

14.  Dxomoruueckoe paBHOBecue. (CTabUNBHOCTE U YCTOMYUBOCTH
akocucTeM. PasHooOpasue BUAOB Kak OCHOBHON (haKTOp yCTOHUMBOCTU IKOCHCTEM.

15. Tlpoucxoxnenue u crpoeHue 3emid. 3emHble obomouku. CTpyKTypa U
rpanunbl  6uochepsl. Pons B.M.BepHanckoro B (GOpPMHUpPOBAHHH COBPEMEHHOI'O
noHsTuss o Owmocdepe. JKuBoe, KOocHOe, OMOKOCHOE M OMOTE€HHOE BEILECTBO B
ounocdepe.

16. OcHoBHBIE 3Tansl 3Bojronus Ouocheprl. [loHATHE 0 HOOChepe Kak
cepe 4eI0BEeYECKOro pasyma.

17. CoBpeMeHHBIE 3KOJOTMYeCKHe IpoOIeMBl M OXpaHa OKpYXKarollei
cpensbl. :

18. OcHOBHBIE HapaBIEHUs PAllMOHATILHOIO BOIOIIOIB30BAHU.

19. OcHOBHBIE HalpaBlIeHUS PALMOHAIBHOIO HWCIIOIB30BaHUS ITPUPOTHBIX
PECYpCOB.

CamocTosiTe1bHas pabora
CaMocTogTensHas paboTa CTYIEHTOB TIIPOBOJUTCA B COOTBETCTBUHU C

TEMaTHUYECKHUM IINIAHOM Kypca. CTyI.[eHTBI I[OoJIy4aroT BOIPOCHI IIO KaXJIoN TeMme.



KoHTponk 3HaHMM OCYHIECTBISETCS B BHIE YCTHOTO BOMpPOCa Ha J1a0OPaTOPHBIX
3aHATUSAX, IPU TPOMEKYTOUHOM TECTHPOBAHUH.

Bonpocel aag camocToAATeIbHOM MPOPaGOTKH:

1. YTo MOXKET NPOM30HTH C SKOCUCTEMON TNPH H3MEHEHHH OJHOrO M3
abuoTudecKkux Wiy OuoTHdeckux GaxTopos?

2 HazoBure w®  oxapakrepusyWTe  pa3Hble  THIIBI  HENHIIEBBIX
B3aMMOOTHOIIEHUI MEX /1y OpraHu3MaMH.

3 CpaBHuTE 3KOCHCTEMY 4eJOBeKa C IPYTMMH S3KOCHCTEMaMu. B uem
COCTOHUT MX cXoAcTBO? KakoBbl ux paznuaus.

4. B uem npuumna crabuneHoCcTH SK0CcHCcTEM? [ToueMy OHU U3MEHSIOTCS?

5. IlpuBenuTe mnpUMEpBl TOro, KakK IPHUCIOCOOIEHHOCTh PACTeHUU U

’KMBOTHBIX K KOHKPETHBIM MECTOOOUTAHUSM W/WIM HUIIAM CHIDKAET MEXBHUIOBYIO
KoHKypeH1UuI0. [Touemy 3T0 yBennuuBaeT GHONOrMYECKOE pa3HOOOpa3re SKOCUCTEM
U CIIOCOOCTBYET MOAEPKAHUIO UX PABHOBECHUS?

6. UeMm oTauMyaroTCd W3MEHEHHWS BKOCHCTEM, BBI3BAHHBIE UEJOBEKOM, OT

€CTECTBEHHBIX CyKleccuu? B ueM pasHUIla MeXIy CyKLeCCHeH, HapylIeHHeM,
rUOENbI0 AKOCUCTEMBI?

7. Ilepeuncnaure ¥ ONMUIIUTE CBOWCTBA IOYBHI, HEOOXOOUMBIE NS poCTa
pacTeHUH.
8. Ilepeuncnure 4YeTblpe NUTATEIBHBIX 3JEMEHTa, KOTOpPBIE paCTEHUS

noTy4aroT u3 mouBbl. KakuM 006pa3oM OHHM MOMAaloT B IMOYBY U KaK H3BIEKAIOTCS
orryna? JlaliTe ompeneleHue ewvigempueanuio W eviyeraqyusarnuro. OOBICHUTE
3HaYEHUEe CIIOCOOHOCTH MOYBHI YIEP)KUBATh 3JIEMEHTEI ITUTAHUSL.

9. OO6psicHuTe, MOYeMy sl Pa3BUTUS PACTEHUSM HYXEH IIOCTOSHHBIN
moctyn K Bome? Jlalite ompeneneHue WHQUIBTPAUUU U BOAOYAECPKUBAIOIIECH
CTIIOCOOHOCTH; OOBSICHUTE, IIOYEMY OHH TaK BayKHBI.

10. [laiiTe onpeneleHWe a’palyy IOUYBHL, OOBSICHUTE, NMOYEMy OHa TaK
BakHa. OnuuimTe ABa (pakTopa, NPernsITCTBYIOLIUE adpalliH.

11.  OnwummTe, Kak CoJieHas BOAa IPEMATCTBYET POCTY PaCTEHUM.

12. JlaiiTe ompeneleHWe MeEXaHWYECKOro cocraBa Io4uBbl. HasoBure Tpm
OCHOBHBEIX KOMIIOHEHTa 3TOro cocrtapa. UTo Takoe cyrimuHOK? Omnumure, Kak
MEXaHMYECKHH COCTaB BJIMSIET Ha BIIAXHOCTh, BJIEMEHTBl IHUTAHUSA, ad’palldio H
o6pabaTeiBaeMOCTh MO4YBEL. Kakoii ee MexaHUYeCKUH cOCTaB ONTUMATIEH?

13. Onummmre  pa3au4ms, Ha30BUTe JOCTOMHCTBA K  HENOCTaTKU
OpraHUYeCKHX ¥ MUHEPATbHBIX YIOOPEHHUH.

14. HazoBWTe M ONULINTE PA3IMYHbIE TUIIBI 3PO3UH.

15. Kak MOXHO H30eXaTh 3aCOICHUS?

16. KaxkoBbl BaXHEHIIMEe HCTOYHMKMA BOJISHOTO Ilapa, TOCTYMAroIiero B
atMochepy?

17. Orkyma ¥ Kak 1oxy4aroT Boay? [l 4ero B OCHOBHOM KCIIONB3YIOT BOIY
B ropojax 4 B mpomsiuuieHHOcTH? OOBACHUTE, TOYeMy IOTpeOICHHE BOIBI B
MPOMBIILIEHHOCTH ¥ B TOpOJax Ha3blBAlOT BO3BpaTHBIM, a Ha OpOLICHHE -
0e3BO3BpPaTHBIM.

18. TlpuBenuTe MpHUMepPHI TIEPEPACX0a MOBEPXHOCTHBIX BOA. ONMHIIHTE €ro
NOCIIEACTBHS.

19. Onumwre (¢ mpuMepamy) BO3MOMNKHOCTH 3HAYUTENBHOTO COKPAIICHHSA
pacxojia BOABI Ha OPOLIEHNE, TOPOJICKHIE W TIPOMBIIITIEHHEIE HYXKIBL.



20.  OmmumTe, Kak yHHYTOXKEHHE GOJNOT U yKpeIleHHe Geperos BIMIIOT Ha
0CaIKOHAKOILICHUE U YPOBEHb OHOI€HOB.

21.  Kak ImMpOKO pacmpoCTpaHeHBl KHMCIOTHBIE ocamku? HacKonsko OHU
KHCJIee HOPMAaJIbHBIX?

22. PacckaxuTe, KaKk KHACIOTHEIE OCAIKH BIHSIOT HA BOJHBIE SKOCHCTEMEL
Kak ux HapyieHue cka3bIBaeTCst Ha OGUTaTeNIX CyIn?

23.  PacckakuTe, KaK KHCIOTHBIE OCAIKHW BO3JEHCTBYIOT HA NAMSTHUKH
apXuTeKTyphl. [IpoBenure mapannens MexXay STUM sBIEHHEM U moTepelt GybepHoit
€MKOCTH.

24, Kaxk MOMKHO COKPaTUTh BBIOPOCHI KHCIOTOOGDPA3YIOMMX BEIIECTB ¢
YTONBHBIX  3NEKTpocTaHIui? Kaxkwe MeTomsl oOCylIecTBUMBL B  Onmkaiiiem
Oynmymem?

25. Kak yrnekucneli ra3 ynaBauBaeT Temno? Kak MeHsieTcs ypOBEHB
COZIEpXKaHMs 3TOro rasa B atMochepe?

26. OrtKyna moCTymaeT NOMONHHUTENBHBIA yriuekucnsli ra3? Kax Bsr camum
ero BeienseTe? HazoBuTe HCTOUHUKY APYTUX MapHUKOBEIX I'a30B.

27. llepeuncnuTe U ONWIIWTe WCTOYHWKH XJIOpa, IIOCTYMNAalOIIEr0 B
crparochepy. [laiite onpenenenue XDV,

28. T'me w xorja BHepBsle OOHapYXWUIM HapyLIEHWE O30HOBOTO SKpaHA.
Bo3moxHO 11 OHO B Apyrux paionax?

29.  Yro pmemaercs s GOPHOEI ¢ HAPYIIIEHHEM 030HOBOTO CIIOS?

30. B uem cymHOCTh 6€30TXOTHOTO IIPOU3BOACTBA?

31. UYro o6osnavaror tepmunbl I1JIC, ITJB, ITOK. KakoBa CBs3b MexIy
ITIK u ITAC, TIAK u ITAB?

32. HopmartusHble Tpe6OBaHMS K Ka9€CTBY ra30BBIX BEIOPOCOB.

33. HopwmartuBHbIe TpeOOBaHUS K KAYECTBY BOIEI.

34. KoHTponb 3arpsi3HEeHUs MOYBEL.

35. OuucTtka ra3oB OT IIBLIH.

36. OcHOBHBIE HalpaBIEHUS PAMOHAEHOTO BOIOIIOIE30BAHMYS.

37. BnusHue npupoAHbIX (HaKTOPOB Ha pacceMBaHWE BPEIHBIX BHIOPOCOB B
IPU3EMHOM CJI0€ aTMOCHEPBHI.

38. MeToabl 3aIUTHI OT IIyMa.

39. MeTobl 3alUTEl U IPEIOTBpAIlIeHUS BHOPAITHH.

40. IlpuBenure mpuMepsl O00E3BPEKWBaHUS U PEKYNEpaldd OTXOHOB IO
u3ydaeMon Bamu crnienpanbHOCTH.

@oH OLEHOYHBIX CPEeACTB I IPOBEACHHWS  aTTECTAllUd  yPOBHS
c(OPMHUPOBAHHOCTH KOMIIETEHIIHM OOYyJaromuxcsl MO OUCHUIUIMHE O(OpMIIsSeTcs
OTJIETHHBIM JIOKYMEHTOM.



7.YYEBHO-METOJINYECKOE ! NHOPOPMAIIMOHHOE
OBECHHEYEHUE JACIHUITINHBI
7.1. KHurooGecne4yeHHOCTD

Haumenosanme mareparypsr: aBTop,
Ha3BaHUE, BU] M3/aHus,
H3[1aTEeNECTBO

T'onx m3nauus

KHUT'OOBECIIEYEHHOCTD

KomuecTBo
9K3EMILISIPOB
A30aHui B
bubnamoTexe
Bal'Y B
COOTBETCTBHH C
®I'OC BO

Hanwuue B
2JIEKTPOHHOMN
oubnuoreke Bal'V

0]

CHOBHas JuTeparypa*

Banosa (Konbinora), B. JI. Dxonorus
[Dnexrponnsi pecype] : Vuebuux /
B. JI. Banosa (Komsiosa). - 2-e uzn.,
nepepald. u nom. - M. : U3narenscko-
Topropas kopnopamust «Jlamxor u
K®», 2012. « 360 c. - ISBN 978-5-
394-01752-0.

hitp://znaniun.com/bookread2.php?b
ock=415292.

2012

http://znanium.com/bo
okread2.php?book=41

5292,

DKonorus. 3aKOHOMEPHOCTH,
IpaBuia, IPAHINIIEL, TEOPHH,
TEPMHHBI U IIOHSTUS. ABTODEI
EcekoB E.K., Bubnuorpadus:
DKonorus. 3aKOHOMEPHOCTH,
IpaByiia, IPUHIMIIEL, TEOPHH,
TEPMHHBI ¥ TIOHATHUS [ DIEKTPOHHBIN
pecype] / Ecexos E.K. - M.: AGpuc,
2012. -
http://www.studentlibrary.ru/book/IS
BN9785437200858.html.
DIEKTPOHHOE M3/]aHHE Ha OCHOBE:
OKoorusi. 3aKOHOMEPHOCTH,
[paBuiia, IPUHIKIIEL, TEOPHH,
TEPMUHBI U TIOHATHS: Y 4eh.
nocobue/E.K. EcbkoB. - M.: AGprc,
2012. - 584 c.: un. - ISBN 978-5-
4372-0085-8.

2012

hitp://'www . studentliby
arv.ru/book/ISBN9785
437200858.himl

Tapacopa H.II. bubmmuorpadus:
Ouenka BO3/IEHCTBHA
OPOMBIIUIEHHBIX MPEANpHATHH Ha
OKPYIKAIOIIYIO Cpeny [DIeKTpOHHBIH
pecypc] / Tapacosa H.IL - M.:
BHHOM, 2012. -

http:/www.studentlibrarv. ru/book/IS

2012

BN9785996310593.html.

hitp://www.studentlibr
arv.rw/boolk/ISBN9785
906310593 html.




DNEeKTPOHHOE H3JJaHWE Ha OCHOBE:
Tapacora H.II. Ornenka Bo3neicTBHS
OPOMBINUICHHBIX NPEANPUATHH Ha
OKPYKaIOIYIO Cpedy [SIeKTPOHHBIH
pecype] : yuebHoe mocobue / H.IL
Tapacosa, b. B. Epmonenko, B. A.
3aiines, C. B. Makapos.-2m. u3a.- M.

BUHOM. JlaGopaTtopus 3HaHHH,
2012.- 230 c.: w1 ISBN 978-5-9963-
1059-3. |

|
!

JlononuutensHas TUTEPaTypa

I'apup  B.M., Knenmopa H.A.,
Konecuuxos B.WU. Bubmmorpadus:
"IIpombinieHHAS DKOJIOTUsl
[DnexTpoHHBIN  pecypc]:  y4eGH.
nocobue / B.M.apun, H.A.
Knenora, B.M. Konecuuxos; mox
pen. B.M. I'apuna - M.: YMII X/T,
| 2005." - |
| http://www.studentlibrarv.ru/book/1 ll
| SBNS5890352822 himl. '
DNEeKTpOHHOE H3aHHWE HA OCHOBE:
[TpomelieHHass 3KoNorus: Y4eOH.
nocobue/ Ilox pen. B.M. I'apuna. -
M.: MapmpyT, 2005. - 328 c. - ISBN
5-89035-282-2.

2005

http:/oww . studentlibr
arv.ru/book/ISBNSRO()
352822 himl.

Cmuproe C.H., TI'epacumor J[I.H.
bubmorpadus: Panmanuonnas
skonorus. Du3rKa HOHUUPYIOMNX
U3NYYEHUH [DIIeKTpOHHBIH pecypc]:
yueOHHUK JUIs CTYICHTOB BY30B /
Cwmupnos C.H., I'epacumos JI.H. - M.:
Wsparensckuti mom MDU, 2006. -
http://www.studentlibrary.ri/book/M

Ha OCHOBe: PampannoHHas 3KOJIOTHS.
Ou3rKa HOHUUPYIOMMUX HM3ITydeHUi:
y4eOHHUK Juis cTyaeHToB ByzoB / C.H.
Cmupnos, [I.H. I'epacumos. - M.:
Uznarenscxuit nom MDHU, 2006. - 326
c.: mi. - ISBN 978-5-903072-06-2.

2006

httn:Awww . studentlibr
arv.ru/book/MPEI139.
html

Sxosorus/ CragHunxuit I'.B.

Bubnuorpadust: SKoorys |

[DnexTpoHHBIH pecypc]:  YueOHHK
s By3oB / Cragaunkuit [.B. - 9-¢
u3n., nmnepepab. u gom. - CII6.
XUMU3IAT, 2007. -
http://www.studentlibrary.ru/book/IS

BN35938081289.html.DnexTpoHHOE

2005

http://www.studentlibr
ary.ru/book/ISBN5938
081289.html.




U3aHHEe HA OCHOBE: DKOJOTHSA:
Y4ebHUK IS BY30B. - 9-¢ wm3m.,
nepepab. u gom. - CII6: Xumwusgar,
2007. - 288 c.: mr. - ISBN 5-93808-
128-9.

7.2. lleppoanyeckue W3AaHUA

1. JKypHan «Dxomorus» — HayuyHBIA JKypHal, TIOCBALIEHHEIM mpobGiemam
TEOPETUYECKOMN U IKCIIEpUMEHTAIIBHOM 3KoJoTHH http://ipae.uran.ru/ecomag

2. Kypnan «buochepar hitp://www.biosphere2 1 century.ru.

3. XKypnan «l'eorpadus ¥ NPHUPOAHBIE PECYpPCH» - HAYYHBIA JKypHAll, B
KOTOPOM IIHMPOKO OCBEIIAIOTCs TreorpaduuecKkhe acleKThl pelleHUs] KPYIMHBIX
HApOJHOXO35MCTBEHHBIX MTPOOJIeM, OONBIIOE BHUMAHKUE YAENSETCS PaldOHATBHOMY
MIPUPOIOTIOIE30BAHHUIO %} oXpaHe OKpy’Karolen CpEMpbL.
http://www.izdatgeo.ru/index.php?action=journal&id=3.

4. Jlokmaasl IO 3KOJIOTMYECKOMY ITOYBOBEACHUIO — JJIEKTPOHHEIN HAYYHBIH
KypHAI. ConmepXuUT  pe3ynbTaThl  TEOPETHYECKUX,  SKCIEPUMEHTAIBHBIX
WCCIIEIOBaHMM B 0071aCTH 3KOIOTMYECKOr0 TOYBOBEAeHUS. hitp://jess.msu.ru

I') UHTEPHET-PECYPCHI:

http://basik-ecology.ru

http://www.ecologylife.ru

http://biodat.ru

8.MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUE
JUCHUTTITNHBI

Jis peanu3aliiy NaHHOW NUCLUIIIMHBI UMEIOTCS CIelUallbHble MTOMEIICHUS
IUIS TIPOBENEHMS 3aHSTUH JIEKIIMOHHOTO THIA, 3aHATHH 51abopaToOpHOro THIIA,
TEKYIIEro KOHTPOJI W TIPOMEXYTOYHOM arrectanuu. JlabopaTOpHble 3aHATHA
MIPOBOJSTCS B CTIEIMAIM3UPOBAHHOM 1ab0PaTOPUH.

[lepeyeHb JIMLEH3UOHHOTO TporpaMmHoro obecmnedenus: Windows 7,
Microsoft Open License 62857078; MS Office 2010, Microsoft Open License
65902316.




Pabouyio mporpaMMy COCTaBHIT TOLEHT Kadeapbl OHOJOTUH U SKOJIOTHH, K.6.H.
®eoxTucTona M. /1. -

PeriensenT: —3amgeTuTenh KOMMEPYECKOTO IUPEKTOpa 110 WHHOBAIHOHHBIM
TexHosorusM OO0 «BMT», k.T.H. (/Zz‘m&}}-——— CenaroB A.C.

Ilporpamma paccmoTpeHa u omobpeHa Ha 3aceqaHdu Kaeapsl OMoNoruu u
3KOJIOTHH.

IIporoxon Ne j 0T26: Q(? 2019 rona

3aBenyrommii kadempoi v wﬂ Tpudonosa T.A.

Pabouwast mporpamma paccMoTpeHa i 0f06peHa Ha 3aCeIaHy YIeGHO-MEeTONNIECKOL
KOMHUCCHY HanpasieHus /3.03.02 « DnexmposHepeemuka u sneKmpomexnHukay

I[Iporokon Ne ! 30.08 2019rona

/
IIpencenarens KoMuccuu / g I'ycekoB B.@.
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JIMCT IIEPEYTBEPKIEHUSA
PABOYEN MPOI'PAMMEI JANCIUATIIAHBI

Pabouas nmporpamMma ono6pena Ha yueOHBII T0/1

[Iporoxon 3acenanus kadeaper Ne oT roza

3aBenyromuii kadenpoii

Pabouas nmporpamma omo6pena Ha yueOHBIH roj

[Ipotokon 3acemanus xadeapsr Ne 0T roja

3aBenyroumii kahempoi

Pabouas mporpamma omobpena Ha y4eOHBIi rof

ITpoToxoun 3acenanus kadenpsr Ne 0T rojia

3aBexyronmii kagempoit

Pabouas mporpamma omobpena Ha y4eOHEBIH Toj

IIporoxon 3acenanus kadempsr Ne oT roja

3aBenyromuii kaheapoi

PaBouas nporpamma ogobpena Ha y4eOHBI# rox

[Tpotoxon 3acenanus kadeapsl No oT roja

3asenyromuii kadeapoii




