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1. HammeHOBaHMe JUCHUIIINHBI
Ecological monitoring

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 05.03.06 Dxosnorus u npupo0n0Jib30BaHUE

HAIMPAaBIEHHOCTb DKOJIOTHYECKasi HH)KEHEPHsI U HOBasi SHEPreTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus nucuumuinael Ecological monitoring y oOyuarorierocst 107KHBI ObITH
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

05.03.06 Dxonorust ¥ MPUPOOINIOIL30BaHKE (HAPABIECHHOCTD | DKOJOTHUECKas MH)KCHEPUS U HOBas
JHEPTeTHKA)

I1K.4 B1aneTs METOJaMH 3KOJOTHYECKOT0 MOHUTOPUHTA, HOPMUPOBAHUS U CHUKEHHUSI 3arpsI3HEHUS
OKpY’Karolllel CpeJibl, OLIEHKH BO3/IEUCTBUS HA OKPYKAIOILYIO CPEy



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

05.03.06 Dxonorusi 1 TPUPOIONOIL30BAHKNE (HAPABIEHHOCTD:
DKoJoru4ecKasi MH)KEHEpHs U HOBasi SJHEPTreTUKa)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 11
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (2)
HtoroBoe koHTposnbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM

Ok3ameH (11 Tpumectp)

aTrecralnumn




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Ecological monitoring
The problem of preventing the negative consequences of anthropogenic changes in the natural environment, as
well as on humans, is of theoretical and practical importance for nature management. In this regard, students
receiving a natural science education should have knowledge of this problem.
The course actively uses the knowledge gained by students in the course of mastering both environmental and
general geographical disciplines: geography, cartography, geomorphology, hydrology, integrating environmental
and geographical knowledge.
The course in its combination with lectures and practical classes is designed in such a way that all the
conceptual theoretical laws and fundamentals of environmental monitoring are read in the lecture part, and
methods and methods of making environmental observations, assessments, forecasts are considered in practical
classes for the most effective consolidation of knowledge and skills.

Environmental monitoring: concept, purpose, goals, classification.
1. Scientific foundations of environmental monitoring. General characteristics of the state of the natural
environment and ecological systems. Monitoring. The concept of environmental monitoring. Environmental and
geographical monitoring.
2. The purpose and main objectives of environmental monitoring. Structure and functions of monitoring. The
relationship between monitoring and environmental management. The place of monitoring in the system of
environmental regulation.

Environmental observations, environmental assessment, environmental prediction
Environmental observations. A system for observing the state of the natural environment as part of
environmental monitoring. The importance of the system for tracking anthropogenic changes in the human
environment. Background monitoring. Characteristics of anthropogenic factors affecting the state of the natural
environment.
Environmental assessment. Assessment of anthropogenic changes in the environment as a function of
environmental monitoring. Purpose and objectives of the anthropogenic impact assessment. Damage to the
natural environment and its varieties. Criteria for assessing the state of the human environment.
Environmental forecast. The value of the forecast in the monitoring system. Environmental and geographical
forecasts. Forecast of the state of the ecosystem. Ecological models, their classification and characteristics.

Global, regional, and local monitoring
Global monitoring. The scale of anthropogenic impact on the biosphere. The purpose and objectives of the
GSMOS. Characteristics of cross-border transport of pollutants, the importance of GMOS for national
environmental security.
National monitoring. Goal and objectives. Formation of state environmental monitoring. OGSNK. EGSEM.
Federal level. Pool level. USSEM tasks. Thematic subsystems of the EGSEM. Territorial subsystems of the
EGSEM.
Regional monitoring. Goal and objectives. The current level of development of regional monitoring. ETSEM.
Sources of pollutants entering the natural environment. Impact monitoring. Program, tasks, natural and
man-made environments. Requirements for stationary and mobile observation posts. Storage and use of
environmental information.
Ecological and geographical assessment of the natural environment. Assessment of the state of the ecosystem,
components of the natural environment. Ideas about the norm of the state of a natural object. Selection of
variables that characterize the state of the ecosystem.
Local monitoring. Goals and objectives of local monitoring. Structure and organization. Sources of pollution
(departmental monitoring) and zones of influence of anthropogenic sources (impact monitoring). Monitoring
programs for environmental management entities. The structure of the emission inventory. Requirements for



environmental pollution models

Component monitoring
11. Fundamentals of atmospheric monitoring. Goal and objectives. Geophysical and atmo-chemical
observations. Organization of monitoring. National and international rationing systems. Forecasts of changes in
atmospheric parameters.
12. Fundamentals of water monitoring. Goal and objectives. Types of observations in hydrological monitoring.
Water quality regulation.. Forecasts of the spread of pollutants.
13. Soil and land monitoring. Goal and objectives. Priority tasks in the field of soil and land protection.
Identification of degraded and polluted lands with the establishment of the degree of their degradation(
pollution), including eroded, saline, wetlands. Frequency of observations to identify degraded and polluted land.
Complete and incomplete surveys.
14. Biological monitoring. Goal and objectives. Fundamentals of biological monitoring of the human
environment. Anthropogenic impact and its assessment at the molecular-genetic, cellular, ontogenetic,
population-species, and biogeocenotic levels. Scientific basis for assessing the state and dynamics of biological
systems. Bioindicators. Bioassay. Bioaccumulation.
15. Botanical monitoring. Goal and objectives. Anthropogenic impact on vegetation. Forms of human impact on
vegetation. Classification of plant communities according to the degree of anthropogenic impact.
16. Zoological monitoring. Goal and objectives. Features of zoological objects. The use of invertebrates for
observing the amount of anthropogenic load. The use of vertebrates for monitoring the natural environment.
Amphibians, mammals, and other groups of the animal world as a monitoring object. Information support for
monitoring.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Stavros Kolios, Andrei V. Vorobev, Gulnara R. Vorobeva, Chrysostomos Stylios. GIS and Environmental
Monitoring. Applications in the Marine, Atmospheric and Geomagnetic Fields. Springer International
Publishing AG 2017. Online ISBN 978-3-319-53086-4. TekcT 351eKTpOHHBIH: //
https://link.springer.com/book/10.1007/978-3-319-53086-4 https://link.springer.com/book/10.1007/978-3-319-
53086-4

2. Subhas C Mukhopadhyay. Smart Sensing Technology for Agriculture and Environmental Monitoring.
Springer Berlin Heidelberg 2012. Online ISBN 978-3-642-27638-5. TekcT 31eKTpOHHBIH: //
https://link.springer.com/book/10.1007/978-3-642-27638-5 https://link.springer.com/book/10.1007/978-3-642-
27638-5

3. John Orcutt. Earth System Monitoring. Selected Entries from the Encyclopedia of Sustainability Science and
Technology. Springer Science+Business Media New York 2013. Online ISBN978-1-4614-5684-1. Tekcr
a51eKTpoHHBIN: // https:/link.springer.com/book/10.1007/978-1-4614-5684-1
https://link.springer.com/book/10.1007/978-1-4614-5684-1

4. Jonathan Li, Xiaojun Yang. Monitoring and Modeling of Global Changes: A Geomatics Perspective. Springer
Science+Business Media Dordrecht 2015. Online ISBN 978-94-017-9813-6. TekcT 31eKTpOHHBIH: //
https://link.springer.com/book/10.1007/978-94-017-9813-6 https://link.springer.com/book/10.1007/978-94-017-
9813-6

JdomosHuTeIbHAS:

1. Lothar Mueller, Askhad K. Sheudshen, Frank Eulenstein. Novel Methods for Monitoring and Managing Land
and Water Resources in Siberia. Springer International Publishing Switzerland 2016. Online ISBN 978-3-319-
24409-9. Tekct snexTpoHHbIN: // https://link.springer.com/book/10.1007/978-3-319-24409-9
https://link.springer.com/book/10.1007/978-3-319-24409-9

2. Young J. KimUlrich Platt, Man Bock Gu, Hitoshi Iwahashi. Atmospheric and Biological Environmental
Monitoring. Springer Netherlands 2009. Online ISBN 978-1-4020-9674-7. TekcT 371€KTpOHHBII: //
https://link.springer.com/book/10.1007/978-1-4020-9674-7 https://link.springer.com/book/10.1007/978-1-4020-
9674-7

3. Shailesh Nayak, Sisi Zlatanova. Remote Sensing and GIS Technologies for Monitoring and Prediction of
Disasters. Springer-Verlag Berlin Heidelberg 2008. Online ISBN 978-3-540-79259-8. TekcT 35eKTpOHHBI: //
https://link.springer.com/book/10.1007/978-3-540-79259-8 https://link.springer.com/book/10.1007/978-3-540-
79259-8

4. Robert A. Meyers. Extreme Environmental Events. Springer Science+Business Media, LLC 2011. Online
ISBN 978-1-4419-7695-6. Tekct snextponHslii: // https://link.springer.com/referencework/10.1007/978-1-
4419-7695-6 https://link.springer.com/referencework/10.1007/978-1-4419-7695-6

5. Irena Twardowska, Herbert E. Allen, Max M. Haggblom, Sebastian Stefaniak. Soil and Water Pollution
Monitoring, Protection and Remediation. Springer 2006. Online ISBN 978-1-4020-4728-2. Tekct
a51eKTpoHHBIN: // https:/link.springer.com/book/10.1007/978-1-4020-4728-2
https://link.springer.com/book/10.1007/978-1-4020-4728-2



6. Young J. KimUlrich Platt. Advanced Environmental Monitoring. Springer Science+Business Media B.V.
2008. Online ISBN 978-1-4020-6364-0. Texct anextponnslid: // https://link.springer.com/book/10.1007/978-1-
4020-6364-0 https://link.springer.com/book/10.1007/978-1-4020-6364-0



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.unep.org/ UNEP

http://www.unesco.org/new/en/natural-sciences/environment/ecological-sciences/man-and-biosphere-
programme/ United Nations "Human and Biosphere" Programme

http://www.unesco.ru/ru/?module=pages&action=view&id=16 Russian Committee for the UNESCO
program " Man and the Biosphere»

http://www.unesco.org/mabdb/br/brdir/directory/database.asp Search the Biosphere Reserves Directory

10. Ilepeyenb HHPOPMAIUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 NMpoUecca Mo AMCHUIINHE

O6pazoBatenbHbIi nporiecc o nuciuiuinae Ecological monitoring rnpeanonaraet ucnoib30Banue
CJIEYIOIIETo MPOrPaMMHOTO o0ecTieueHus: U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
Presentation materials (slides on the topics of lectures and practical classes); on-line access to the Electronic
Library System (EBS); access to the electronic information and educational environment of the university.

Internet services and electronic resources (search engines, e-mail, professional thematic chats and forums, audio
and video conference systems, online encyclopedias, etc. )

Office application package "LibreOffice".

Programs, demonstrations of video materials (player).

SOFTWARE: QGIS (freely available); QuickMap (freely available); SAS Planet (freely available).

Software for the laptop: OS "Alt Education" (Contract No. DS 003-2020).

The discipline does not provide for the use of special software.

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH 10 JUCIUIUINHE PEKOMEHIYETCS HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHON paOOThI U MIPOBE/ICHUU 3aHATUI B peXKUME OHJIAH MOTYT
MCTIOJIb30BAThCS:

cuctema BHIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaTEPUAIOB U MPE3CHTAIINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSCMbIC 3a1aHMUs,
3a7aHus Uil COBMECTHOM palboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOI JJIf1 OCYIIEeCTBICHUSA
00pa30BaTeJIbHOIO MPOLECcCa M0 JUCUUILIHHE

For conducting classes of the lecture type-an audience equipped with presentation equipment (projector, screen,
laptop) with the appropriate software; chalk or marker board.

For laboratory work, for group and individual consultations, routine monitoring and intermediate certification-
an audience equipped with presentation equipment (projector, screen, laptop) with appropriate software; chalk
or marker board.

Independent work-the Laboratory of "Ecology and Nature Protection" (the equipment is registered in the
passport of the laboratory) and the audience for independent work, equipped with computer equipment with the
ability to connect to the Internet, provided with access to the electronic information and educational
environment of the university. Premises of the Scientific Library of PSU.



[Tomemenus Hayanoi 6uomuorexku [ITHUY mist oGecnieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOrPaMMHBIM 0OecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnpii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantllmtocy



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Ecological monitoring

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IIK.4

BJIaJIeTh MEeTOAaMH 3KOJIOTHYECKOr0 MOHUTOPUHTAa, HOPMHUPOBAHUS M CHUKEHUS 3arpsi3HEHHS
OKPY:KaIollleil cpeabl, OIeHKH BO31elCTBUS HA OKPY:KAKIIYIO CPeLy

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.4 Know the main and additional HeynosiierBopuren
BJIAIETH METONAMHA provisions and terms of the Does not know the main and additional
9KOJIOTUYECKOTO discipline, competently operates | provisions and terms of the discipline,
MOHUTOPUHTA, with them. competently operates with them.

HOPMHUPOBAHUS U
CHUKECHUS 3arpsA3HEHUS
OKpY>Karolleu cpenbl,
OLIEHKH BO3JICHCTBHUS Ha
OKpPY>KaroLyI0 Cpery

Be able to search for and analyze
environmental information about
the current and retrospective state
of natural components and
complexes, the level and nature of
the negative impact on them
Have the skills to develop a
program of environmental
observations, environmental
assessment and forecast,
regulation and reduction of
environmental pollution, and
environmental impact assessment.

Does not know how to search for and analyze
environmental information about the current and
retrospective state of natural components and
complexes, the level and nature of the negative
impact on them Does
not have the skills to develop a program of
environmental observations, environmental
assessment and forecast, regulation and
reduction of environmental pollution,
environmental impact assessment.

YnoBj1eTBOPUTEIbH
Knows only some of the main provisions of the
discipline, is not able to correctly operate them.
It is able to search for fragmentary
environmental information about the current
state of individual natural components, the level
and nature of the negative impact on them from
humans
He has the skills to develop a program of
environmental observations, environmental
assessment and forecast, regulation and
reduction of environmental pollution,
environmental impact assessment, while making
gross mistakes.

Xopoio

He knows the main provisions of the discipline,
can correctly operate with them.
It is able to search for environmental
information about the current state of natural
components and complexes, the level and nature
of the negative impact on them. But it is
difficult to analyze such information.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
He has the skills to develop a program of
environmental observations, environmental
assessment and forecast, regulation and
reduction of environmental pollution,
environmental impact assessment, while making
minor mistakes.

OTtim4yHoO
Knows the main and additional provisions and
terms of the discipline, competently operates
with them.
It is able to search and analyze environmental
information about the current and retrospective
state of natural components and complexes, the
level and nature of the negative impact on them
He has the skills to develop a program of
environmental observations, environmental
assessment and forecast, regulation and
reduction of environmental pollution, and
environmental impact assessment.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Bupa MmeponpusiTusi NPOMeEKYTOUYHOM aTTeCTALMH ¢ DK3aMeH

Cnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOUYHOM aTTecTanuu : OlLieHKa MO JUCHUILIIMHE B paMKax
MIPOMEXKYTOYHOM aTTeCTaIlH OMpEeesieTcs Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOMIMMCS Ha KOHTPOJIbHBIX
MEPOIPHUATHIX, TPOBOJAUMBIX B TEUCHHUE YUSOHOTO MIEPHOA.

MaxkcuMajibHOEe KOJIH4YecTBO 0ayioB : 100

KonBepTanusi 6a/uU10B B 0TMETKHU

«otianaao» - ot 81 no 100
«xopowo» - ot 61 o 80

«YJ0BJIETBOPUTEJBbHO» - OT 43 110 60
«HEeYIO0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 43 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Environmental monitoring:
concept, purpose, goals,
classification.

BxomHoe TeCTHPOBAHHE

Know the basic concepts and notions of
modern ecology

IK.4

BJIAJIETh METOJaMH
9KOJOTHYECKOTO MOHUTOPHHTA,
HOPMHPOBAHUS U CHIKCHHUS
3arpsA3HEHUS OKPYIKAIOIICH CpeIbl,
OILICHKU BO3JIEUCTBUS HA
OKPY’KAIOIIYIO Cpexy

Environmental observations,
environmental assessment,
environmental prediction
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

Know the list of mandatory reconnaissance
data about the object of observation Be

able to determine the environmental group
and the frequency of observations Be able

to determine the required number of test
sites and routes Possess the skill of

developing a scheme for the placement of
observation sites and observation routes

ITK.4

BJIAJICTh METOJAMU
JKOJIOTMYECKOT0O MOHUTOPHHTA,
HOpMI/IpOBaHI/IH U CHUXXCHUS
3arps3HCHUS OKPYKAIOLIEH Cpebl,
OLICHKH BO3JICHCTBHUS Ha
OKPY>KaroLyI0 Cpery

Global, regional, and local
monitoring

3amuinaemMoe KOHTPOJIbHOE
MeponpusiTHe

Be able to determine the degree of
degradation of the soil cover Be able to

determine the degree of Vegetation
degradation Be able to determine the

degree of degradation of the animal Be

able to determine the degree of degradation
of ecosystems Have the ability to calculate

the weighted average assessment of the
degree of degradation of the natural
complex and formulate a conclusion




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
IIK.4 Component monitoring Control of knowledge formation by
BJIaICTh METOaMHU HTorosoe KoHTpOJIBLHOE sections: Environmental monitoring:
OKOJOTHIECKOro MOHUTOPHHIA, MeponpusiTue concept, purpose, objectives, classification.

HOPMHPOBAHUS U CHUKCHUS
3arpsi3HEHUS OKPYKAFOIIEH CpelIbl,

Organization of the observation system

OILICHKH BO3JICHCTBHS Ha Organization of assessment of the
OKPY’KaIOIILyI0 Cpeay environmental situation and forecast of

Features of the organization of
environmental monitoring at the global,
national, regional and local levels Features

changes in the natural environment

of the organization of environmental
monitoring for various natural components

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

Environmental monitoring: concept, purpose, goals, classification.

IIpoOmKUTENBHOCT IPOBENCHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcumanbHbIi 0aln, BEICTABIISIEMbIH 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 0
[Tpoxoanoii 6amt: 0

Iloka3aTesin oneHUBaHUSA Bajbl
Know the basic concepts of modern ecology 5
Know the basic notions of modern ecology 5
Environmental observations, environmental assessment, environmental prediction
ITpoaomKUTENEHOCTD IPOBEIECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 6 yaca
VYcoBust MPOBEACHUS MEPOTIPHSITHS: B YaChl ayAUTOPHOI padoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE POMEKYTOUHON aTTecTauuu: 30
ITpoxonnoii 6amn: 13
IToxa3aTeIu onleHUBAHUS Baaasl
Know the list of mandatory reconnaissance data about the object of observation 10
Be able to determine the required number of test sites and routes 10
Be able to determine the ecological group and the frequency of observations 5
Have the skill to develop a scheme for the placement of observation sites and observation routes 5

Global, regional, and local monitoring

[IpoaomKUTENTEHOCTD IPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30
[IpoxoaHoii 6amn: 13




Iloka3aTey OLEHUBAHUSA

Bajaasl

Have the ability to calculate the weighted average assessment of the degree of degradation of the
natural complex and formulate a conclusion

10

Be able to determine the degree of Vegetation degradation

Be able to determine the degree of degradation of ecosystems

Be able to determine the degree of degradation of the soil cover

Be able to determine the degree of degradation of the animal

DN | D D

Component monitoring

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTecTaluy: 4 yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYINTOPHOMH PadoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 40
[Tpoxoxnoii 6amr: 17

IToxa3zarTen oeHNBAHUA

Bajaabl

Organization of assessment of the environmental situation and forecast of changes in the natural
environment

10

Features of the organization of environmental monitoring for various natural components

10

Organization of the observation system

10

Features of the organization of environmental monitoring at the global, national, regional and
local levels

Environmental monitoring: concept, purpose, objectives, classification.




