MunucreperBo HayKkH u BbICHIEr0 obpasoBanus Poceniickoii Degepaunn
DeiepaibHOE TOCYIAPCTBEHHOE BHO/KETHOR oOpasoBaresibHOE yupekJIcHHE
BBICLIET0 0Opa3oBaHHsi
«Baaaumupekuii rocyaaperBennsbiii YHHBEpCHTET
umeHH Autekcanapa I'puropsesnua u Hukoas I'puropsesuua CrosieroBbix»
Bary)

MHCTHT}’T MAIMUHOCTPOCHUS! U ABTOMOOHIIBHOTI'O TpaHcropTa

&”lBEP}K}lA}O:
jlupek'rop HHCTHTY T4

X e

et vliJ'IKMH-}AJ/]‘

% jé?‘ 5 D1y epd 3021 1.

—

PABOYAS ITPOT'PAMMA JIMCLUUTTJIMHbI

«IKOJIOTUsH»

HaINpaBJICHHE NOATOTOBKH / CHIEHAIBLHOCTD
27.03.01 «Cranpaprusatus u METPOJIOTHSI»
HAIIPABJICHHOCTD (INPOPHIIb) H0AI0TOBKH

<<CTaHLIapTH'EaIIHH H MCTPOJIOTHUSI»

r. Bnaanmup

2021



1. HEJIX OCBOEHUSA JUCHUITJINHBI

[ensiMu OCBOCHUS TUCITUTUTUHBI « DKOJIOTHSD SIBIISTIOTCS:
- O3HAKOMJICHHE CTYACHTOB C KOHIENTYaTbHBIMA OCHOBAMU OJKOJOTMU KaK COBPEMEHHOMN
KOMILIEKCHOM (pyHIaMEHTaIbHON HayKH 00 dKocucTeMax u ouocdepe;
- (hopMHpOBaHHE IKOJIOTHUECKOTO MHPOBO33PEHHS HA OCHOBE 3HAHUS OCOOCHHOCTEH CIIOMKHBIX
KHUBBIX CUCTEM;
- BOCITUTaHNE HABBIKOB YKOJIIOTUYECKON KYIbTYPHI.

3aja4n TUCIUILIHHBL:
- W3yYUTh OCHOBHBIC TIOJIOKEHUS, 3aKOHBI M METOJIbl ©CTECTBEHHBIX HAyK, NMPUMEHSATh WX Ha
NPaKTUKE U B MPO(HECCHOHATLHON JICATEIIEHOCTH;
- OBJIAJETh METOJAAMH CO3JaHHMS MAaTEMaTHYEeCKHX MOJIENCH HKOJOTHMYECKUX IPOIIECCOB,
MOJICIIUPOBATh U3MEHEHHUs, KOTOPBIE MOTYT MPOU30HTH B OKpPYKAIOIICH cpele MpU Pa3InIHbIX
BO3JICHCTBUSIX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucuummmmHa «DKOJIOTHsD OTHOCUTCS K 00s13aTeNIbHON YacTH y4eOHOTO IJIaHa.

3. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 110 JUCHUITIMHE

[Tnanupyemble pe3yabTaThl OOYYEHHS MO JAMCLUHUIUIMHE, COOTHECEHHBIE C TUIAHUPYEMBIMU
pesyabTatamu ocBoeHust OI1OII (koMmeTeHIIMAMY U UHAUKATOPAMH JTOCTHUKEHUST KOMITETCHIIH )

dopmupyembie [TmarupyeMble pe3yapTaThl 00yYeHHS 0 AUCIUIUINHE, B COOTBETCTBHHA | HaumeHoBa
KOMITETEHITUHI C UHUKATOPOM JOCTHXKEHHSI KOMIIETEHIIUHI HUE
(xox, conmepxanne WHaukaTop AOCTHXKEHUS KOMIIETEHITUH PesynbTatsl 00y4eHUA 10 | o1 eHOYHOrO
KOMIICTCHITHH) (k00, cooepacanue unouxkamopa) 3KOJIOTUH cpeacTBa
(OIIK-1)  Cmocoben | OIIK-1.1. 3HaeT OCHOBHBIC IIOJIOKEHUS, | 3HAET TectoBble
aHAJIN3UPOBATh 3aKOHBl M METOABl (YHOAMCHTANBHBIX | -OCHOBHBIC TMOJOKCHUS W BOIPOCHI
3a1a4u HayK, MaTeMaTU4YeCKUl anmapaT Uil | 3akOHBI OCHOB DKOJIOTHH.
po¢eCCHOHATBHOM OomMCaHWA W aHaium3a  (DU3WYECKHX, | VmeerT:
JESTENIbHOCTH Ha | XUMHYECKHUX u U3MEPUTENBHBIX | - WCIOIB30BAThH OCHOBHBIE
OCHOBC HOJ'IO)KCHI/II\/’I, MMPpOIECCOB, OCHOBLI JJICKTPOTCXHUKU U | [10j10KEHUA u 3aKOHBI
3aKOHOB M MCTOJOB | 3JICKTPOHHUKMU, OCHOBBI OKOJIOTHH, | 3KOJIOTUU HA IpaKTUKE.
€CTECTBEHHBIX HAyK M | TIPOUECCHI  KOHTPOJsS W YNPABICHHS | Biaseer:
MaTeMaTUuKU KaueCcTBOM MpOAYKUUU (YCIYyT), CBIPbSl U | . OCHOBHBIMHU

MaTepuanoB, OCHOBbI MH(QOPMALMOHHOTO | ponowapon
obecreueHus B 00J1aCTH KauecTBa
OIIK-1.2. VYmeer wcnoan30BaTh Ha
MPAaKTUKE OCHOBHBIC TTOJIOKCHHS, 3aKOHBI
U MeToAsl (YHJaMEHTAIbHBIX HAYK,
MaTeMaTHYECKUI ammapat I OIMHCAHHS
U aHanm3a (U3UYECKUX, XUMHUYCCKUX U
W3MEPUTENBHBIX ~ TPOIECCOB,  METOJbI
ANEKTPOTEXHUKU U IJIEKTPOHUKH, METOJIbI
9KOJIOTUYECKON 0e30MacHOCTH, METObI
KOHTPOJISI Y  yNpaBICHHUs KaueCTBOM
MPOAYKIMH (YCIYT), CBIPbS M MaTE€PHANOB,
METObI HHPOPMAITHOHHOTO 00eCIeUeHHs
B 00JIaCTH KauyecTBa.

OIIK-1.3. Brnageer 3akoHaMu ¥ METOJIaMH

3KOJIOTMYECKON
0e30macHOCTH.

(hyHIaMeHTaIBHBIX Hayk,
MaTeMaTHYeCKUM anmnapaToM JUIst
ONMMCaHUs W  aHajdM3a  (PU3NYECKHX,
XUMHUYECKUX " M3MEPHUTEIBHBIX
MPOLIECCOB, OCHOBHBIMH  MOJIOKEHHUIMH
ANIEKTPOTEXHUKU u JJIEKTPOHHUKH,
OCHOBHBIMH MOJIOKEHHUSMH
9KOJIOTUUECKON 0e30macHoCTH,

IpoIieccaMi  KOHTPOJII W yIPaBIICHUS
Ka4eCTBOM IPOXYKIUH (YCIIYT), CBIPbS H
MaTepHaoB, nH(pOpMaMOHHBIMH




TEXHOJIOTHUSMH B 00JIaCTH Ka4eCTBa

OIIK-2. Cnocoben | OIIK-2.1. 3naer mnpoduibHble pa3nensl | 3Haer.

(bopMyupoBaTh MaTeMaTHYeCKUX ¥ €CTECTBEHHO-HaYYHBIX | - MpPOQUIbHBIE —pa3lebl

331291 JHCLUTUIMH MaTeMaTHISCKUX "

po¢eCCHOHATBHOM OIIK-2.2. Ymeer ¢opMyIHpOBaThH 3aa4H | €CTECTBEHHO-HAYTHBIX

JesATEIEHOCTH Ha | B 00JacTH KOHTPOJNS W YIPABJICHUS | AUCLUIUINH

OCHOBE 3HAaHUH | Ka4eCTBOM MPOIYKIHH (YCIIYT) Ymeer:

TIPOUITEHBIX OIIK-2.3. Birageet HaBBIKAMHU TPAMOTHO M | - (OPMYNIHPOBaTh 3aqadd

paszenos apryMEHTHPOBaHHO ¢dopmupoBath | B 00JIaCTH KOHTPOJII H

MaTeMaTUYeCKUX W | COOCTBEHHBIE CYKACHHS M OIIEHKM Ha | YIpPaBJICHHS  KayeCTBOM

€CTECTBCHHOHAyYHBIX | OCHOBE 3HaHMH 1O  MPOQMIbHBIM | MPOAYKIMH (YCIyT)

JMCIUTUINH pasnenam MaTeMaTHYECKUX u | Brnageer:
€CTECTBEHHO-HAYYHBIX JUCIHIUINH - HaBBIKAMH TPaMOTHO U

apryMEeHTHPOBAHHO

(opMupoBaTh COOCTBEHHBIE
CYXKIOCHHS M OLEHKM Ha

OCHOBE 3HAHUMN 1o
o MITBHBIM paznenam
MaTeMaTHIECKHX "
€CTECTBEHHO-HAYIHBIX
JWCIUIUINH

Curyanuon
HEIE 3a/1a9H
TecToBBIC
BOIIPOCHI

4. OPBEM U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKOCTh AUCIUTUTMHEI COCTABIISIET 2 3a4EeTHBIX €JMHUIIBI, /2 YacoB.
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Paznen 1. Beenenue. 2 2 2 4
Pasmen 2. BsaumopneiictBue | 2 4 2 4
OpraHu3Ma H CpeJibl.
Pasnen 3. buocdepa. 2 6 2 4 4 PelTHHT-KOHTPOITB
No 1
Pasnen 4. Yenosek B Omocdepe. | 2 8 2 4
azgen 5. dakTopel U pecypchl
P 5. D pecyp 2 10 2 4 4
CpeIBL.
Pasmen 6. Ilomymsmum w | 2 12 2 4 4 PeifTuHr-KOHTpOIBL
coo01ecTBa. No 2
Pazmen 7. OkocucTemsl. 2 14 2 3 4
Paznen 8. [puniune: | 2 16 2 3 4
PaIMOHAIBHOTO HCIIOJIb30BaHHS
MIPUPOIHBIX PECYPCOB U OXPaHBI




TIPUPOIBI

9 Paszgen 9. 3akmoueHue. 2 18 2 4 PedTHHT-KOHTPOITB
Ne 3

Bcero 3a 2 cemectp: 18 18 36 3auer

Hamnune B qucoumummae KIT/KP

Hroro mmo pucruruinae 18 18 36 3auer

Conep:kanue JeKUMOHHBIX 3aHATHI MO QU CIUIJIMHE

Pasznen 1. Benenue.

Copnepxanne. MecTo 5KOJIOTUM B CHUCTEME HAy4YHBIX 3HAHMWA. 3HAYCHHE HKOJIOTHYECKOTO
00pa3oBaHusl U BOCITUTAHUSI.

Paznen 2 BzaumoeiicTBue opraHuzma v Cpebl.

Conepxanre. @DyHIaMEHTAIbHBIE CBOWCTBA JKUBBIX CHCTEM. YPOBHU OHOJIOTHYECKOM
opranu3zanuu. Opranu3m Kak AUCKpETHAas CaMOBOCIIPOU3BOAAIIANCS OTKPHITasi CUCTEMa, CBSI3aHHAs
CO cpenoit 0OMEHOM BelllecTBa, Hepruu U uHpopManuu. PaznooOpasue opranuzmoB. McTounuku
SHEPruu Uid OpraHu3MoB. ABTOTpodsl U rerepoTpodsl. Tpoduyeckue OTHOMICHUS MEXKIY
OpraHu3MaMu: MPOIYIEHTHI, KOHCYMEHTHI U PEIYLIEHTHI.

Paznen 3. buocdepa.

Copnepxanue. CtpoeHue 3emim, €€ O00OJOUKHM, UX CTPYKTYypa, B3aUMOCBS3b, AMHAMMKA.
buocdepa. Ponp B. U. Bepnaackoro B (OpMHUpPOBaHHH COBPEMEHHOTO MOHSTHS O Omocdepe.
Pacnpoctpanenue >xuBOro BemecTBa B Ouochepe M €ro BIMSHHE HAa CBOWCTBA OCHOBHBIX
KOMIIOHEHTOB Teorpaduueckoid obonouku. ['panunbr Ouocdepsl. KuBoe, KOCHOE M OMOKOCHOE
BEIIECTBO, WX B3aUMOINPOHHKHOBEHHE U MEPEpPOKIECHUE B KPYroBOPOTax BELIECTBA U JHEPTHUU.
[TouBa Kak KOMIOHEHT 6HOC(hepbl. AHTPOIIOI€HHOE IBTPO(HUPOBaHKE BOJAOEMOB. DHEPTETUUECKUI
Oananc 6uocdepsl. KpyroBopoT BaxkHEUITNX XMMHUECKHUX 3JIEMEHTOB B Onocdepe.

Paznen 4. Uenosek B 6uochepe.

Copnepxanue. YenoBek Kak OMOJIOTMYECKMM BHJ. OKOJIOTHS U 3I0pPOBbE YeJIOBEKa.
DKkojorusi yeyioBedecTBa: MpodiemMbl neMorpaduu, pecypcbl Ouocdepsl. IIpennamepenHoe u
HETpeTHaMEPEeHHOE, MPSIMOE W KOCBEHHOE BO3JICHCTBHE YEJIOBEKAa Ha MPHUPOIY. DKOJOTHUECKUH
Kpu3uc. OrpaHUYEeHHOCTh PECYPCOB U 3arps3HEHUE Cpejibl Kak (HakTop, TMMUTHPYIOLIIUI pa3BUTHE
YeJ0BEYEeCTBA. OKOJOTMYECKass OIeHKa MPHUPOJHONM cpelbl MW BO3MOXKHBIX aHTPONOTEHHBIX
MOCJEICTBUM B LENAX ONTUMU3ALUHN OHOChEpBbI.

Paznen 5. ®akTopsl U pecypehl Cpebl.

Conepxanme. IlpencraBienne o (U3NKO-XUMHUECKOW CpeAe OOWUTaHHS OpPTraHWU3MOB;
0COOEHHOCTH BOJIHOM, MOYBEHHOW M BO3AYIIHOM cpel. AOMOTHYECKUE U OMOTHYECKHE (PaKTOPHI.
DOnadudaeckue (mouBeHHbIE) hakTOphl. BzaumoaecTBue skoornueckux (GakTopoB. 3aMEHUMBIE U
He3aMeHHUMBIe pecypchl. KoHnenust TnMATHpYomuX (hakTopoB. 3aKoH MEHUMYyMa JInbnxa, 3aKoH
tonepanTHocTH Lllendopna. [IpeacraBienne 00 sxonornyeckoit Hume. OpraHu3MbI-UHIUKATOPHI
Ka4yecTBa Cpebl.

Paznen 6. [lonynsnuu u coobiiecTna.

Conepxanue. OnpeneneHne NOHATHH «OMOIOTHUECKUI BUI» U «Honyasumny. [lomymnsuus
KaK 2JIEMEHT SKocucTeMbl. CTaTH4ecKre XapaKTepUCTUKU Nonyssinuy. buomacca u crnoco0s! eé
BhIpakeHHe. MeTO/IbI OIICHKH YHCICHHOCTH U IIOTHOCTH MOMYJSInH. JIlnHaMudeckne
XapaKTEPUCTHKH MOMYISIINN: POKIAEMOCTh, CMEPTHOCTD, CKOPOCTh TIOMYJISIIIHOHHOTO POCTa.
Junamuka 6uomaccsl. [lonarue o 6uonpoykTuBHOCTU. bronieHo3s! (coolmiecTBa), ux
TAaKCOHOMHYECKHI cOCTaB M (PYHKIIMOHAIBbHAS CTPYKTYpa. THUIIBI B3aWMOOTHOIICHUI MEXKITY




OpraHu3MamMu: CUMOHO03, MyTyaju3M, KOMMEHCAIN3M, KOHKYPEHLIUS, XUIITHUYEeCTBO. MexXBUI0Bas
KOHKypeH1us. [IpuHIun KOHKypeHTHOTO uckitoueHus. Cykueccus (mepBuYHasi, BTOpUYHas).

Pa3znen 7. Dxocucremsl.

Copnepxanue. OnpeeneHle MOHATUS «IKOCHCTEMay. DKOCHCTEMa KaK (DyHKIIMOHAIbHAs U
CTpyKTypHasi enuHuna Ouocdepbl. CocTaBHBIE KOMIIOHEHTBI 3KOCHUCTEM; OCHOBHBIC (DAKTOPHI,
o0ecrieurBaroIIe UX cymecTBoBaHre. OCHOBHBIC 3Talbl UCIOJIb30BAHUS BEIIECTBA M DHEPTUU B
skocucTemax. llacTOWIIHBIE W JETPUTHBIC MUINEBbIC LEMU. DKOJOTHYECKas IPPEKTUBHOCTD.

Okonoruyeckue mnupamuabl. PazHooOpa3ue BHUIOB Kak OCHOBHOM (hakTOp YCTOWYMBOCTHU
9KOCHUCTEM.

Paznen 8. IlpuHUUMIBI paliMOHAIBHOIO HCIOJIB30BAaHUS IPUPOJHBIX PECYPCOB M OXPaHbI
IIPUPOJBI.

Copnepxanue. OKOJOTMYECKHE IMPUHLMIBI PALMOHAIBHOTO MCIIONb30BAHMS MPUPOAHBIX
pPECYpPCOB U OXpaHbl IPUPObI; OCHOBBI SKOHOMUKH MTPUPOJIONOIb30BAHMS: TEXHUKA U TEXHOJIOTUH

3alllUThI Opr}KaIOH_[eﬁ CpEabl; OCHOBBI 3KOJOTH4YCCKOIro ImpaBa; HpO(beCCI/IOHaJ'IBHaﬂ
OTBCTCTBCHHOCTB.

Paznen 9. 3akmrouenue.

Copnepxanue. ['1mobanpHble W JIOKaJdbHBIE MPOOIEMBbI 3KoJOrMu. HaydHble OCHOBBI U
KOHIIETIIHUS KOJIOTHIECKOT0 MOHUTOPHHTA OMOCHEPHBIX MPOIECCOB. DKOIOTHUSCKU MOHUTOPHHT
M OKOJIOTMYECKas OJKCIEepTHU3a. OIKOHOMUYECKHE, OSCTETUYECKHE U OTUYECKHUE TPUYUHBI,
MoOYXAaroIue OXpaHsATh NpUpoay. MexaTyHapoaHOE COTPYAHUYECTBO B OOJIACTH OKPYKAIOIICH
Cpepbl.

Conep:kanue J1a0OPATOPHBIX 3aHATHH MO JWCHUIJIMHE

Pasnen 3. buocdepa.

Copepxanue. Onpenenenrie pH KUCIOTHBIX OCaJKOB.

Paznen 5. @akTopsl U pecypehl Cpeabl.

Copepxanne. OnpeeneHne KOJIMuecTBa aHTPOIIOTCHHBIX 3arpsi3HEHU, MONaIaloNInX B
OKPY’KaIOIIYIO Cpely B pe3ybTaTe padoThl aBTOTPAHCIIOPTA.

Honuszupytoriye U3nydeHus U OKpyKarolas cpeja.

Pazgen 6. [omynsiiiuu u coob1iecTa.

Pazgen 7. DxocucreMsl.

Conepxanne. CTpyKTypa 3KOCHUCTEM.

Paznen 8. IlpuHIUMOBI palliOHATBFHOTO HCIIOJNB30BAHUS MPHUPOIHBIX PECYPCOB M OXpaHBI
TIPUPOJIBIL.

Omnpenenenre OpraHOJIENTUYECKUX CBOWCTB U )KECTKOCTH BO/IBI.

5. OHEHOYHBIE CPEACTBA JJIsA TEKYHIETI'O KOHTPOJISI YCIIEBAEMOCTHN,

MPOMEXXYTOYHOM ATTECTAIIMU IO UTOT'AM OCBOEHUA JUCHUNIJIAHBI U
YYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHON PABOTHI
CTYAEHTOB

5.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH

Peiitunr-kontposs Ne 1
1. HazoBuTe u oxapakTepusyiTe paznuuHble abuotudeckue Gaxtopsl. Ha npumepe modoro u3
abmoTnuecknux (HaKTOPOB JalTe OMpENETCHUsS ONTUMyMa, CTPECCOBOM 30HBI, IMPEICIIOB
YCTONYUBOCTH.
Uro takoe numutupyoomuii pakrop? Chopmynupyiite ero.
3. Ha mpumepe mo0oro Buaa JaiiTe ompeneieHue IUIOTHOCTU momynsiuu. Kak mocnemHsis
3aBUCHUT OT a0MOTHYECKUX (PaKTOPOB?
4. KaxoBbl BaxkHeHIMe KiuMaTHueckue (akTopbl? OMUIIMTE BO3MOXKHBIE B3aUMOACHCTBUS
OroTHYecKuX U abMOTHYECKHUX (PaKTOPOB, OTPAHUYMBAIOIINE PACIPOCTPAHEHNE BUOB.

N
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YTo MOXET MPOU30MTU C IKOCUCTEMOH MpH U3MEHEHHU OJHOTO M3 aOMOTHYECKUX HIIU
ouotnueckux paxTopo?

Uem mnpexacraBieHbl BUAbI B 3KocucTeMe? Kak AOIKHBI COOTHOCUTBCS POXKAAEMOCTb M
CMEPTHOCTh B CTa0MIIbHOM 3KOcucTeME?

JlaiiTe ompeneneHWe W CPABHUTE CMBICI OMOTHYECKOTO IMOTEHIMala U CONMPOTUBIICHHUS
Cpepbl.

JlaiiTe onpeneneHus BUaa, COO0IIecTBa, 3KOCUCTEMBI, OMOC(EphI, IKOJIOTHH.

Uto Takoe mpoayneHtbl? KakoBa ux posib? HazoBuTe M oOxapakTepu3yHTe KIHOUYEBOM
nporecc, TPeOyOIUH WX ydyacTHA. YK@KUTE pPa3Inyusg MEXIYy OpPraHUYecKuM U
HEOPraHWYECKHM BEIIECTBOM.

Yro Takoe koHcymeHTh? llpuBenuTe mpuMepbl, WILIIOCTPUPYIOIIME WX MHOrooOpasue.
Ha3oBuTe OCHOBHBIE TUIIBI KOHCYMEHTOB U JaiTe UX ONpPEIEICHUE.

Peittunr-kontposs Ne 2
Uro takoe netput? Yem aerputodard U peayleHThl OTINYAIOTCS OT APYTUX KOHCYMEHTOB?
YeM peayleHThl OTIWYAOTCS OT Apyrux gerputodaron? Kakue nBe KpyMHBIE TPYIIIbI
OpPraHU3MOB OTHOCSITCA K peaylieHTam?
Jaiite onpeseneHus MUIIEBON IIENH, MUIIEBOM CETH, TPOPHUECKUX YPOBHEH, OMOMACCHI.
B uem npuumnnHa crabunbHOCTH SK0cucTeM? [louemy oHU U3MEHSIOTCS?
Jlaiite omnpeneneHre MECTOOOUTAHUS M AKOJIOTUYECKOW HUIIU. [loscHUTE pazHUIly MEXITY
HUMH.
[IpuBeauTe nmpuMepsl TOro, Kak MpUCIOCOOJIEHHOCTh PACTCHHUM U )KUBOTHBIX K KOHKPETHBIM
MECTOOOMTAHUSM W/HMIW HUIIAM CHUXXACT MEXKBUIOBYIO KOHKypeHIHio. [louemy 3T0
YBEJIMYUBAET OMOJIOTMYECKOE Pa3HOOOpa3ue IKOCUCTEM U CIIOCOOCTBYET MOACPHKAHUIO HX
paBHOBeCHS?
[IpuBeaute mpuUMEpbl TOCTENEHHOTO W3MEHEHHs] MPUPOIHBIX JKocucteM. Jlaiite
onpeieJICHUE U IPUBEAUTE MPUMEPHI IEPBUYHON U BTOPUYHON CYKIIECCHUU.
OObscHUTe, OYeMY JJIsl Pa3BUTHUSI PACTEHUSM HY)KEH MOCTOSHHBIN nocTyn K Bojae? Jlaiite
onpeselieHue WHPWIBTPAIIMA W BOJOYICPKUBAIOMIEH CIIOCOOHOCTH;, OOBSCHUTE, MOYEMY
OHH TaK Ba)KHBI.
JlaiiTe ompezelieHHe a’pariii MOYBbI; OOBSICHUTE, MOYEMYy OHA TaK BaxkHa. OmuImuTe JBa
dakTopa, IpenaTCTBYIOIINE adPallUH.
Uro Takoe pH? B xakux npenenax pH Bo3MokHa ®KU3HB?

. OHI/II_HI/ITC, KakK COJICHas BOoAa MPEIATCTBYCT POCTY paCTeHHﬁ.

Pelitunr-konTposis Ne 3
KakoBbl BaxkHEHIINE HCTOYHUKH BOJISTHOTO Mapa, MOCTYMHAIOIEro B atMochepy?
Jlaiite ompeneneHre MOBEPXHOCTHOTO CTOKA, MHOUIBTPAIIUHN, OTHOIICHUS WH(UIbTpAIus/
MOBEPXHOCTHBIM CTOK, MOBEPXHOCTHOM BOJIBI, MPOCAYMUBAHUS, TPYHTOBBIX BOJ. OmwimTe
MPOJBUKEHHE BOJIbI B 3eMJTI0 U BHYTPU Hee, UCTIONb3ys 3T TepMUHBI. Kakyto Bo1y 0OBIYHO
noTpeOsitoT pactenus? Kakyro Bogy 6epyt B konoamax?
HazoBute pa3nuums Mexay eCTECTBEHHON M aHTPOTIOTeHHOM 3BTpodu3aiuei.
Haiite ompenenenue Oydepa u OydepHoit emkoctn. OOBSICHUTE, MOYEMY HEKOTOpPHIS
DKOCHCTEMBI COXPAHSIOTCS, a JpYyrue pa3pylialoTcs TOJ BIUSHHEM OJUHAKOBOTO
KOJIMYECTBA KUCIOTHBIX OCAKOB.
Pacckaxxute, Kak KHCIOTHBIE OCAQJKH BO3JECHCTBYIOT HA TMaMATHUKH apPXUTEKTYPHI.
[IpoBeauTe mapasienb MKy STUM SBJICHHEM H moTepel 0ydepHO eMKOCTH.
Onuiure NpUpoay U 3HaYeHUE 030HOBOT'O CIIOA.
Pacckaxute, kak GopMUpyeTCsi 030HOBBIH CJIOW U UTO BEJAET K €r0 Pa3pylICHHIO.
B 4yeMm cyniHocTh 6€30TX0/JHOTO IPOU3BOJICTBA?
TpeboBaHHMs K MOJTUTOHAM ITPOMBIIIJICHHBIX OTXOOB.
OcHOBHbIE HAMPaBJICHHS PAITMOHATHFHOTO UCIIOJIb30BAHUS TPUPOIHBIX PECYPCOB.



How

5.2. [IpomMeskyTOYHAS aTTeCTAMS 110 UTOTaM OCBOSHUS TUCIUIUINHBI (3a4eT)
Bormpocs! k 3agery.

Ucropus pa3Butust Hayku. OCHOBHBIE MOHSATHS 3KOJIOTMH. B3aMOOTHOIIEHHS SKOJIOTHU C
JPYTUMU HayKaMH.

MeTtoabl 3KOJOTMH: S3KOCHCTEMHBIM, CHHAIKOJIOTMYECKUH, ayTO3KOJIOTMYECKUW, aHAIN3
MECTOOOUTaHUS, IBOTIOUOHHBIN. COOTHOIIEHNE SKOJOTHH C MPAKTUKON OXPaHbl IPUPOIBI
U OKPYXKAIOIEH CPEMbI.

YpoBHU OHOJIOTHYECKON OpraHU3aIH.

Opranu3M Kak JUCKpETHAas CaMOBOCIPOM3BOJAIIASCA OTKPBITash CUCTEMa, CBA3aHHAs CO
cpenoif 0OMEHOM BeIIeCTBAa, YHEPTHH U HH(OPMALIUH.

Wcrounuku sHepruu mis opraHu3MoB. ABToTpodsl u rereporpodbl. doTocuHTes U
IpIXaHue. XeMocuHTe3. Tpoduueckre OTHOUICHHS MEXAY OpraHM3MaMU: MPOIYLEHTHI,
KOHCYMEHTBI, pEIYLIEHTHI.

Onpenenenus MOHATHI BT, TOMYJISALUSA, COOOIIECTBO, OMOTeO1I€H03, IKOCUCTEMA.

YcnoBuss U pecypebl cpensl. IlpencraBieHust 0 (U3HKO-XUMHUYECKOW Cpelae OOUTaHUS
OpraHU3MOB; OCOOEHHOCTH BOJIHOM, MOYBEHHOM W BO3AYIIHOHN cpen. AOUOTHYECKHE U
OonoTrueckue (pakTopsl.

8.3axon Illendopna. Jlumutupyromue dakropel. I[IpaBuno Jlubuxa. BzaumopeiictBue

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

IKOJIOTHYECKUX (akTopoB. bmormueckue Qaxropel. B3anuMOOTHOIIEHUS W B3aUMOCBS3H
opranu3moB. [IpencraBnenue 06 SKOJIOTHUECKON HUIIIE.

[omynsiuu. Ilomymsiumst Kak 3J€MEHT 3KocucTeMbl. CTaTMUECKHE XapaKTEePUCTUKU
MOMYJSIIIMM:  YUCICHHOCTh  IUIOTHOCTh M BO3pacTHOM  cocTaB. JuHamudeckue
XapaKTEPUCTUKU TONYJISLIUU: POXKIAEMOCTb, CMEPTHOCTb, CKOPOCTh IOMYJISIIMOHHOIO
pocta. DKCMOHEHIIMAIbHAS U JOTUCTHYECKas MoJenu pocta momyiasuud. CompoTuBieHHe
CpEeJBl.

BzaumopeiictBue mnomynauuid B cooOmiectBax. MexBuaoBas KOHKypeHuus. [Ipunnumn
KOHKYPEHTHOTO MCKIF0YeHUsI. OTHOIICHUS “XUIIHUK — jkepTBa”. ConpspkeHHBIE KOJIeOaHus
YHCIEHHOCTH XWIMHUKAa M JKEpTBBl. BumoBoe paszHooOpa3ue Kak croernuduieckas
XapaKTePUCTHKA COOOIIECTBRA.

DKocHcTeMBbl KaK XopoJiorndyeckue eauHuibl Ouochepbl. CocTaBHbIE KOMIIOHEHTHI
HKOCHCTEM, OCHOBHBIE (DAKTOPHI, 00ECIIEUNBAIOIINE UX CYLLIECTBOBAHHE

OKojoru4eckue nupamuabl. buonaornyeckoe KOHIEHTPUPOBAHUE B IUILEBBIX LIEIAX.
DKOJIOTHYECKHE CYKIECCHM. OK30T€HEeTHYEeCKHME U  OHJOT€HETHYECKHE CYKIECCHH.
[lepBuunble W BTOpHYHBIE CcyKLeccud. KimnmakcHele cooOuiectBa. ABTOTpOQHBIE U
reTepoTpOHBIE CYKIIECCHH.

Okonornyeckoe paBHoBecue. CTaOMIBHOCTh M YCTOMYMBOCTH 3KOCHCTEM. Pa3zHooOpasue
BUJIOB KaK OCHOBHOH (PakTOp yCTOMYMBOCTH SKOCUCTEM.

ITpoucxoxaenue u crpoeHue 3emiu. 3eMHble 0007104Ku. CTPYKTypa U TpaHuLbl Onocdepsl.
Pons B.M.Bepnanckoro B ¢opMUPOBaHHM COBPEMEHHOIO MOHATHS o Ouocdepe. Kusoe,
KOCHO€, OMOKOCHOE U OMOT€HHOE BEIEeCTBO B Onocdepe.

OcHoBHbIe 3Tanbl dBomtonus ouocdepsl. [lonsarue o Hoochepe kak chepe YETOBEUECKOTO
pasyma.

CoBpeMeHHbIE 3KOJOTHYECKHE MPOOIEMBbl U OXpaHa OKPYKAIOIIEH CPE/IbI.

OCHOBHBIE HaNPaBJIEHNS PALIMOHAILHOTO BOJOIIOIb30BAHMS.

OcHOBHbIE HaNpaBJIeHHs PAlMOHATIBLHOTO UCIIOJIb30BAHUS TPUPOIHBIX PECYPCOB.

5.3. CamocTosiTe/IbHAsA padoTa 00y4arouerocs.

KoHTposibHBIE BOIPOCHI AJI1 CAMOCTOSITEIbHOTO U3YUYECHHUSL:
UTo MOXET MPOU30UTH C DKOCHUCTEMOW MPHU WU3MEHEHUU OJIHOTO W3 a0MOTHYECKUX WIIN
ouoTnueckux (pakropon?
HazoButre u oxapakTepu3ylTe pa3Hble THUIbl HEMHUIIEBBIX B3aUMOOTHOIICHUN MEXIY
OpraHu3MaMHu.
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10.

11.
12.

13.
14.
15.

16.
17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

27.

28.

29.
30.

CpaBHUTE 3KOCHUCTEMY YEJIOBEKA C APYTMMHU SKOCHUCTEMaMHu. B yem cocTouTt mx cxonctBo?
KakoBbl ux paznuuusi.

B yem npuunna crabmibHOCTH 3K0cucteM? [loueMy OHM M3MEHSIOTCS?

IIpuBenuTe mpuMepsl TOro, Kak NPUCHOCOOIEHHOCTh PACTEHUN U KUBOTHBIX K KOHKPETHBIM
MECTOOOMTAaHUSM W/MJIM HHUIIAM CHIDKAeT MEXBHIOBYIO KOHKypeHIuio. I[lodemy »3T0
yBEJIMYHUBAET OMOJIOrMUYECKOE pa3HOOOpa3nue SKOCHUCTEM U CIOCOOCTBYET MOAJEPKAHUIO UX
paBHOBeECHSI?

YeM OTIMYAIOTCS H3MEHEHMs SKOCHCTEM, BBI3BAHHbBIE YEJIOBEKOM, OT €CTECTBEHHBIX
cykneccun? B uem pazHHIIa MEXIy CYKIIeCCHeH, HapyIIeHUEM, THOEITBbI0 SKOCUCTEMBI?
Ilepeuncnnre 1 ONMIIUTE CBOMCTBA MOYBbI, HEOOXOAUMBIE I POCTA PACTCHUM.
[lepeuncnure yeTblpe NMUTATENBHBIX 3JIEMEHTA, KOTOPBHIE PACTEHHS IOJYy4YarOT U3 IOUBBI.
KakumM o0Opa3om OHM IONajaroT B NOYBY M Kak M3BJIEKatoTcs oTTyAa? Jlaiite onpenencHue
svigempueanuio U evlwenayusanuio. OOBACHUTE 3HAYCHHE CIOCOOHOCTU  IMOYBBI
yJIep>KUBATh 3JIEMEHTHI ITUTAHUS.

OOmpsicHHTE, TIOYEMY ISl Pa3BUTHUSI PACTCHUSM HY)KEH IMOCTOSHHBINA aocTyn K Boxae? Jlaiite
ornpeneneHne MHQUIBTPALUU U BOJOYAEPKUBAIOLIEH CIIOCOOHOCTH; OOBSICHHUTE, MOUYEMY
OHM TaK BaYKHBI.

JlaiiTe ompezereHUe a’dpaluyu MOYBbI;, OOBICHUTE, OYEMY OHA Tak BaxHa. OnuiwMre JBa
(dakTopa, NPemsITCTBYIOIIUE adpalliH.

Onuimre, Kak cojeHas BOJa MPEMSITCTBYET POCTY pacCTEHUH.

Jaiite onpeneneHre MEXaHMueCcKoro coctaBa 1nousbl. Ha30BUTE Tpy OCHOBHBIX KOMIIOHEHTA
3TOro cocraBa. Yro Takoe cyravMHOK? Omnuummre, Kak MEXaHHMYECKHMH COCTaB BIUSET Ha
BJIQXKHOCTb, AJIEMEHThl NUTAHMs, a’paluio U oOpabarbiBaeMocTh mOuBbl. Kakoil ee
MEXaHUYECKUH COCTaB ONTHUMAJIEH?

Onumure pas3inyusi, HA30BUTE JTOCTOMHCTBA U HEJOCTATKH OPraHUYECKUX M MUHEpaJbHbIX
ynoOpeHuil.

HazoBuTe 1 onummre pa3iuyHble TUIIBI IPO3UH.

Kak moxHO n3bexarb 3aconeHus?

KakoBbl BaxkHEHIIME HCTOYHUKH BOJISTHOTO Mapa, MOCTYHAIOIIEro B atMochepy?

OTkyna ¥ Kak noiydvaroT Boxay? [[ns dyero B OCHOBHOM HCHOJIB3YIOT BOJY B T'OpOJax U B
IpOMBINIIEHHOCTH? OObSICHUTE, MOYeMY MOTpeOIeHHE BOJAbI B IPOMBIIIJIEHHOCTH U B
ropojiax Ha3bIBalOT BO3BPATHBIM, 4 HA OPOIIEHHE - O€3BO3BPATHBIM.

[IpuBeauTe npuMepsl epepacxoja MOBEPXHOCTHBIX BOJ. ONMUIINTE €ro MOCIEACTBUS.
Onummre (¢ MpuMepaMH) BO3MOXKHOCTH 3HAYMTEIBHOI'O COKpAIEHUS pacxoja BOJbl Ha
OpOILIEHUE, TOPOACKUE U MTPOMBIIIJICHHBIE HYKIbI.

Onuimre, Kak YHUYTOXKEHUE OO0JIOT U YKpeIUIeHne OeperoB BIUSIOT Ha 0CAIKOHAKOIUIEHUE
U YPOBEHb OMOTEHOB.

Kak mmpoko pacnpocTpaHeHsl KUCIOTHBIE ocanku? Hackoiabko OHU Kuciiee HOpMaabHBIX?
Pacckaxkute, Kak KHUCIOTHBIE OCAJKU BIMSIOT HAa BOJHbIE SKOcUCTeMbl. Kak MX HapylieHue
CKa3bIBaeTCs Ha OOUTATENSAX CyIIn?

Pacckaxkute, Kak KHCIOTHBIE OCaJKH BO3JCHCTBYIOT Ha MaMATHUKH apXUTEKTYpHI.
[TpoBenuTe mapasmienb MeXy TUM SIBICHUEM U 1oTepei 0ydepHoil eMKOCTH.

Kak MOXHO COKpaTuTh BBIOPOCHI KHUCIOTOOOPA3yIOIIMX BELIECTB C  YrOJIbHBIX
snekTpocTaHuuii? Kakue MeTop! OCyliecTBUMBI B OinokaiiieM Oyaymiem?

Kak yrimekucneiii ra3 ynaenuBaeT Temno? Kak MeHsieTcsl ypOBEHb COAEpKaHUs ATOTO ra3a B
atMocepe?

OTkyna mocTymnaer JOMOJHUTENbHBIN yriekuciasld ra3? Kak Bel camu ero Beigensere?
Ha3oBure NCTOYHMKYN APYTUX MAPHUKOBBIX I'a30B.

[lepeuniciiure W ONMMIIWTE WCTOYHMKHU XJOpa, TMocTynaromero B crpartocdepy. [adite
onpenenenue XOV.

I'me u xorna BnepBble OOHAPYKUIIM HapyIIeHHE O30HOBOTO SKpaHa. Bo3MOXHO 51 OHO B
JIpyrux paiioHax?

Urto nemaercst nist 60pbObI ¢ HAPYIICHHEM 030HOBOTO CJIOST?

B 4yem cyniHocTh 6€30TX0JHOTO MPOU3BOJACTBA?



31. Yro o6o3nauator Tepmunsl [1J1C, T1JIB, I[TJK. Kakosa cBsi3p mexay [IJIK u I[TAC, TTJIK u

TI/IB?

32. HopmatuBHbIe TpeOOBaHMS K KaU€CTBY Ta30BBIX BHIOPOCOB.
33. HopmaTuBHBIE TpeOOBaHMS K Ka4e€CTBY BOJIBI.
34. KoHTpOJIb 3arpsA3HEHNUS TIOYBHI.

35. OuncTKa ra3oB OT HBUIH.

36. OcHOBHBIC HANPABIICHUS PAIMOHAIIEHOTO BOIOTIOIH30BAHUSI.
37. Bnusinue npupoHbIX (aKTOPOB Ha pacCeMBaHUE BPEIHBIX BHIOPOCOB B MPU3EMHOM CJIO€

aTMochepsl.
38. MeTob1 3aIMTHI OT IIyMa.

39. MeToibl 3aLIUTHI U IPEIOTBPALICHNS BUOPAIIHH.
40. IlpuBeaure mpumepsl O00E3BPEKMBAHHMS M PEKyNepalMyd OTXOJO0B IO HM3ydaeMoil Bamm

CIICIUaJIbHOCTH.

(DOH,I[ OILCHOYHBIX MaTCpUaIOB IJIA IIPOBEACHHA aTTECTAlUU YPOBHSA C(l)OpMPIpOBaHHOCTI/I
KOMHGTGHHI/Iﬁ o6yqa10m1/1xcs1 IO JUCHMITIIIMHE Oq)OpMJISIeTCSI OTAC/IbHBIM JOKYMCHTOM.

6. VYAEBHO-METOJMYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIIMHBI

6.1. Kuuroo0ecne4yeHHOCThH

HaumenoBanue nutepaTypsl: aBTop,
Ha3BaHUE, BUJ U3/1aHUs, U3ATEILCTBO

I'on u3panus

KHUT'OOBECIIEYEHHOCTbD

Hanuuue B anexrponHoii ondnuorexke Bal'yY

Y4eOHHK U IPAKTUKYM ISl IPUKIIaTHOTO
Oaxanaspuata / E. U. [TaBnoBa, B. K.
HosuxoB. — M. : U3narensctBo IOpaiir,
2019. — 190 c.

1 2 3 4
OcHoBHas auTepaTypa*
Tpudonosa, T. A. OOmas 3KoIOTHA : 2019
nma6. mpaktukym / T. A. Tpudonosa, U.
. ®eoxrucroBa, H. B. Uyrait ; Bragum. http://dspace.www1.vl
roc. yi-tuM. A. I'. uH. T'. CtosneroBbix. — su.ru/bitstream/123456
2-eu3[., ucnp. uaon. — Baagumup : U3n- 789/7926/1/01844.pdf
BoBal'Y, 2019. — 135 c. ISBN 978-5-
9984-1039-0.
Tpudonosa, T. A. Dxonorus : 2020
npaktukyM / T. A. Tpudonosa, U. 1.
deokrrcroBa, H. B. Uyraii ; Bragum. http://dspace.www1.vl
roc. yu-T uM. A. . u H. T'. CToneToBbIx. su.ru/bitstream/123456
— 2-e u311., iepepab. u jgor. — Biaagumup 789/8565/1/02043.pdf
: Usn-so Bal'y, 2020. — 128 ¢. ISBN
978-5-9984-1148-9
I'ypora, T. ®@. Dxonorus u 2019
paLoOHAIBHOE IPHPOIOTIOIB30BAHHUE https://urait.ru/book/ek
Y4eOHUK M IPAKTHKYM JUTS loqiva-i-racionalnoe-
akageMuieckoro Oakamaspuara / T. ©. 9 Oglvg I raICIOna r.]oe
I'ypoga, JI. B. Hazapenko. — 3-e u3n., PLIrodopolzovanie:
437435
ucnp. u gon. — M. : U3narenscTBo
HOpaiit, 2019. — 188 c.
JononHurenpHas nurepaTtypa
ITaBnosa, E. 1. O61wmas 5KkoJiorus : 2019

https://urait.ru/book/ob
schaya-ekologiya-
452601

6.2. [lepuoanyeckue U3IaHUA

1. XKypnan «Okosorus» — HayudHbIH )KypHaJ, HOCBAILICHHBIN TPoOIeMaM TEOPETUYECKOH 1
JKCIIepUMEHTaNIBbHOMN 3Kosoruu http://ipae.uran.ru/ecomag

2. XKypnan «buocdepay http://www.biosphere21century.ru.



https://urait.ru/book/ekologiya-i-racionalnoe-prirodopolzovanie-437435
https://urait.ru/book/ekologiya-i-racionalnoe-prirodopolzovanie-437435
https://urait.ru/book/ekologiya-i-racionalnoe-prirodopolzovanie-437435
https://urait.ru/book/ekologiya-i-racionalnoe-prirodopolzovanie-437435
https://urait.ru/book/obschaya-ekologiya-452601
https://urait.ru/book/obschaya-ekologiya-452601
https://urait.ru/book/obschaya-ekologiya-452601
http://ipae.uran.ru/ecomag
http://www.biosphere21century.ru/

3. Xypnan «'eorpadusi u npupoaHbIE PECYPChl» - HAYUHBIH KypHaJ, B KOTOPOM ILIUPOKO
OCBEMIAOTCs TeorpaduyecKue acreKThl PEIICHHS KPYIHBIX HApOJAHOXO3SIUCTBEHHBIX MPOOIEM,
00JbIIOE BHUMAaHUE YIEISETCS PALlMOHAIBHOMY IMPUPOJOIOJIB30BAHUIO U OXPAaHE OKPY’KaoLIEH
cpenpl. http://www.izdatgeo.ru/index.php?action=journal&id=3.

4. Jloxnaapl MO 3KOJOTMYECKOMY IOYBOBEJACHUIO — SJCKTPOHHBIM HAYYHBIM >KypHAIL.
Conepmm pE3yIbTaTbl TCOPETUYCCKUX, OKCICPUMCHTAJIIBHBIX I/ICCJ'Ie,I[OBaHI/Iﬁ B o0Oiactu
9KOJIOTMYECKOT0 MOYBOBeAeHus. http://jess.msu.ru

6.3. UnTepHeT-pecypchl

http://basik-ecology.ru

http://www.ecologylife.ru

http://biodat.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Jiga  peanuzalvy  JAaHHOM JUCHUIUIMHBI HMEETCSl CIIeHUajJbHOE IOMEIIEeHUs MAJis
MPOBEJICHUS JISKIUIA 1 JTA0OPATOPHBIX 3aHATHH 3Kojoruu — 316-1.

Teopernueckuit Kypc:

Jlexuuu (TIpe3eHTALINHN).

JlaGoparTopHble 3aHATHS:

MIPOBOASATCS B CIIELUATM3UPOBAHHON J1aOOpaTOpUH.
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