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1. HaumeHoBaHUE QM CIUATIIHHBI
Technogenic systems and ecological risks

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 aucuuruinasl Technogenic systems and ecological risks y oOyuatomerocst
JOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOINE KOMITETEHITHH:

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

ITK.10 Crioco6eH pa3pabaThiBaTh U BHEIPATH MEPOIIPUATHS, HAIIPABJICHHBIC HAa BHIMIOJIHEHUE TPeOOBaHUI B
o0acTu OXpaHbl OKPYKAIOIIEH CpeJibl, BHEPEHUIO CUCTEMBI HKOJIOTHYECKOTO MEHEKMEHTA, pa3paboTKe U
(YHKIIMOHUPOBAHUHU CUCTEMBI KOJIOTHUYECKOTO MOHUTOPHUHTA, TIPEAYTPEKACHUS BOZHUKHOBEHUS
YPE3BBIYANHBIX CUTYAIMI MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa

HNuaukaTopsl

ITK.10.2 BHeapser cucteMy 3K0JOTHYeCKOr0 MEHEPKMEHTA, 3KOJIOTHYECKOT0 MOHUTOPHHTA,
pa3pabarbIBacT IJIaH MEPOTIPUSTHH 110 TIPETYTPEKICHUI0 BOSHUKHOBEHUS YPE3BBIYANHBIX CUTYAIIHIA
MPUPOTHOTO ¥ TEXHOTCHHOTO XapakTepa

ITK.6 CriocoGeH co3aBaTh, BHEAPSTH U OCYIIECTBISITH KOHTPOJIb CHCTEMBI IIPOU3BOJICTBEHHOTO
9KOJIOTUYECKOTI'0 KOHTPOJISL HAa MPEAIPUITHI

HNuauxkaropsl

ITK.6.4 Pa3pabaTpiBaeT IU1aH MEPOMPHUSITHIA TTO OXPAHE OKPYIKAOIIEH CpeIbl U KOHTPOIUPYET €ro
peanu3aluo Ha NpeanpusiTUU

ITK.8 Criocoben pazpabaTbiBaTh 3KOJOTHYECKYIO JOKYMEHTAIIUIO OPTaHU3aI[Mi B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSIMH B 00JIACTH OXpaHbl OKPY>KAIOIIEH cpeibl, B TOM YHCIIe HOPMATUBBI PEEIbHO
JOIYCTUMOI'O BO3/EUCTBUS

Nupukaropsl

I1K.8.3 BrIsiBIIIET HCTOYHUKH, BUJIBI M MACIITa0bl TEXHOT€HHOT'O BO3JCHCTBUS, TUTAHUPYET MEPOTIPHUSATHUS
1o PO UIIAKTHKE U JIMKBUJIAIIAN TTOCJICICTBUI HETATUBHOTO BO3CHCTBHUSA, B TOM YHCIIC YPE3BBITAMHBIX
CUTYyalHi



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, 10
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

3amuiiaemMoe KOHTpoJibHOE MeporpusiTie (1)
HtoroBoe koHTposbHOE Meponpustue (1)
ITuceMeHHOE KOHTpOsIbHOE MeponpusTue (1)

DopMbI IPOMEKYTOUHOM

3auet (10 Tpumectp)

aTrecralnumn




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Technogenic systems and ecological risks. First trimester
The relevance of the problems of the course "Technogenic ecosystems and environmental risk" and its
connection with other natural science disciplines. Basic terms and concepts. The history of the formation and
modern development of the concept of environmental safety. Literary and other sources of information.

Technogenic ecosystems and their interaction with the environment
The main components of the environment are the atmosphere, hydrosphere, lithosphere, and biosphere.
Principles of ecosystem functioning. A systematic approach to the analysis of natural and anthropogenic events
and the study of ecosystems. Definition of technogenic ecosystems, their classification and role in the
sustainable development of society. The direction and intensity of the technogenic impact on the natural core.
Environmental pollution and regulatory indicators. The scale of technogenesis and the concept of sustainable
development.

Quantitative assessment of hazardous impacts. Risk assessment methodology
Definitions and ways of expressing environmental risk. Sanitary and hygienic rationing and hygienic
diagnostics. Methodology for assessing the risk to public health. Modern development and implementation of
risk assessment methodology. Indication of the state of ecosystems and regulation of environmental factors.
Natural and technogenic hazards and emergencies.

Regional environmental risk assessment
Problems of development of regional environmental indicators in the regulation of anthropogenic impact on
natural ecosystems of different types. Regional environmental risk assessment. Calculation and construction of
risk fields on a cartographic basis. Environmental risk zones.

Environmental risk management
The perception of risks and the reaction of society to them. Economic approach to security problems; cost
assessment of risk; acceptable level of risk. The relationship between the level of security and the economic
opportunities of the society. International cooperation in the field of environmental safety. Fundamentals of
environmental management and marketing.

Main directions and methods of environmental risk reduction
Problems of use and reproduction of natural resources. Resource conservation and integrated use of raw
materials — a strategy for solving environmental problems. Ways and methods of reducing the volume of
industrial and household waste. Modern technologies for the elimination of oil spills and oil-containing waste.

Technologies for cleaning polluted eco-systems
Bioremediation strategies and methods. Microbiological and technological bases of functioning of solid waste
landfills. Biological wastewater treatment systems using activated sludge. Microbiological and technological
bases of functioning of aeration facilities for biological water treatment. Biotechnologies for monitoring air
pollution and cleaning, based on the use of bacterial filters.

Environmental biotechnologies. Biosafety and biosecurity
Environmentally safe use of biotechnologies. Risks of using genetically modified organisms (GMOs) and their
metabolic products. Problems of biosafety and bioterrorism. Three generations of agents (traditional and
modified pathogens, molecular postgenomic agents) in the arsenal of biological weapons. Convention on the
Prohibition of Bacteriological Weapons. Development of molecular biological diagnostic methods for timely
detection of biological threat factors and prevention of bioterrorist acts.



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. Manahan S. E. Industrial ecology: environmental chemistry and hazardous waste/S. E. Manahan.-Boca
Raton:Lewis Publishers,1999, ISBN 1566703816.-318.-Includes bibliographical references and index

2. Massenov, K. B. Industrial ecology : the monograph / K. B. Massenov, E. T. Abseitov. — Anmatsl : Hyp-
[TpunT, 2016. — 398 ¢. — ISBN 978-601-238-541-0. — TekcT : 31eKTpOHHBIH // DeKTpOHHO-OnOInoTeuHas
cucrema IPR BOOKS : [caiiT]. https://www.iprbookshop.ru/69045

JdomosHuTeIbHAS:

1. Burgman M. A. Risks and decisions for conservation and environmental management/M. A. Burgman.-
Cambridge:Cambridge University Press,2005, ISBN 978-0-521-83534-8.-488.-Incl. bibliogr. ref. and index



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

https://www.eea.europa.eu/ The European Environment Agency
http://iegmcol.ru/ Regional Specialised Collection of Alkanotrophic Microorganisms
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTEJIbHOI0 MPOLECCa MO JUCHHUILIHHE

O6pasoBarenbHslii mporecce no aucuumuinHe Technogenic systems and ecological risks npeanosaraer
UCIOJIb30BAHUE CIIEIYIOIIETr0 MPOrpaMMHOro o0ecnedeHus: 1 HH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
Presentation materials (slides on the topics of lectures and practical classes); on-line access to the Electronic
library system (ELS); access to the PSU electronic information and educational environment.

HpI/I OCBOCHHMHU MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 MO0 JUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepuasoB, pa3MemeHHbIX B JImunbix kabunetax ooyuaromuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOM paOOThI U TPOBE/ICHUY 3aHATUI B pEXKUME OHJIAH MOTYT
MCTIOJIB30BAThCS:

crcTeMa BHICOKOH(pEepeHIICBsI3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTALUH, ayInO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHUA JJ11 COBMECTHOM paboThI.

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

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOI 0a3bl, HEOOXO0AMMOI JJIf1 OCYIIeCTBICHUSA
00pa30BaTeJIbHOT0 MPOLECcCa M0 JUCHUILIHHE

For conducting lectures, it is necessary to have a classroom equipped with specialized furniture, demonstration
equipment (projector, screen, computer/laptop) with appropriate software, chalk(s) or marker board.
For laboratory, practical training and current control, a classroom equipped with specialized furniture,
demonstration equipment (projector, screen, computer/laptop) with appropriate software, chalk (s) or marker
board is required.
For intermediate control activities, group and individual consultations, a training room equipped with
specialized furniture, chalk(s) or marker board is required.
For independent work, the facilities of the PSU Scientific Library are necessary that provide access to local and
global networks.

[Tomemenust Hayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yUYarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, xopi.l, ayn. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMITBIOTEPA C
JIOCTYNOM K JIOKaJIbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaibHbIMU
KOMITBIOTEPAMH C JIOCTYTIOM K JIOKaJIbHOH M TTT00AIBbHOM KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIN 3271 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJTbHOU U TTI00aThHONH KOMIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEPaTyphl, Kopr.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJbHOU U TT100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnunoreka ropuanyeckoro ¢axkynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaqbHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

6. UutanbHbIi 321 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:



Omneparmonnas cuctema ALT Linux;
Odwucnprii maker Libreoffice.
CnpasouHo-npaBoBas cucteMa «Koncynbrantlmtocy



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
Technogenic systems and ecological risks

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

IIK.10

Cnoco0eH pa3padaTbiBaTh U BHEAPATH MEPONPUATHS, HANIPABJIEHHbIE HA BHINOJTHEHHE
TpeOOBAHUII B 00J1aCTH OXPaHbl OKPYKAKOIIEH CPelbl, BHEAPEHUIO CUCTEMbI IKOJIOTMY€eCKOr0
MEHEeIKMEeHTAa, pa3padoTke U QYHKINOHMPOBAHMHU CHCTEMbI IKOJOTH4€CKOT0 MOHUTOPHUHTI A,
npeaynpe:kIeHnsl BOSHNKHOBEHUS YPe3BbIYAWHBIX CUTYAlMii PUPOTHOT0 M TEXHOT€HHOT' 0

Xapakrepa
Komnerenuus Ilnanupyemsie pe3yabTaThbl Kpurtepuu oneHuBaHHUS pe3yJIbTATOB
(MHaUKaATOP) o0y4eHus o0y4eHusn
K.10.2 Buenpser cucremy HeynosiaerBopurei
Buenpsiet cuctemy JKOJIOTMUYECKOro MeHekMenTa, | The student does not know how to predict
HKOJIOTHYECKOTO DKOJIOrMYeCKOro Monuropunra, | technogenic disasters, identify and assess
MEHE[)KMEHTAa, pa3pabaTbIBaeT I1aH environmental risks; does not know how to plan
HKOJIOTUYECKOTO MEPONPHUATHH IO measures for the prevention and elimination of
MOHHUTOPHHTA, HpeayTPeKACHHUIO the consequences of technogenic disasters of

paszpabaThIBacT IJIaH
MEPONPHUATHH 11O
peIyHpexaCHUIO
BO3HUKHOBEHUS

YpE3BbIYANHBIX CUTYaLIHI

IIPUPOJIHOTO U

TEXHOTEHHOI'0 XapakTepa

BO3HMKHOBEHUS YPE3BbIYAHBIX
CUTyaluil IPUPOIAHOTO U
TEXHOT€HHOI'O XapaKkTepa

various scales. Does not know the principles of
forecasting technogenic disasters and planning
measures for their prevention and elimination,
determining and assessing environmental risks.
Does not know the methods and techniques for
predicting technogenic disasters and planning
measures for their prevention and elimination,
determining and assessing environmental risks.

YnoBaerBopuTeabH
The student is able to predict technogenic
disasters with outside help, identify and assess
environmental risks, and plan measures for the
prevention and elimination of the consequences
of technogenic disasters of various scales with
outside help. Sketchily knows the principles of
forecasting technogenic disasters and planning
measures for their prevention and elimination,
determining and assessing environmental risks.
He has a sketchy knowledge of methods and
techniques for predicting technogenic disasters
and planning measures for their prevention and
elimination, determining and assessing
environmental risks.

Xopouo

The student is able to predict technogenic
disasters with outside help, identify and assess
environmental risks, and plan measures for the




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
prevention and elimination of the consequences
of technogenic disasters of various scales with
outside help. He knows the basic principles of
forecasting technogenic disasters and planning
measures for their prevention and elimination,
determining and assessing environmental risks,
but has some gaps in knowledge. He has little
knowledge of methods and techniques for
predicting technogenic disasters and planning
measures for their prevention and elimination,
determining and assessing environmental risks.

OT1iu4HO
The student can independently predict
technogenic disasters, identify and assess
environmental risks, and plan measures to
prevent and eliminate the consequences of
technogenic disasters of various scales with
outside help. He knows the principles of
forecasting technogenic disasters and planning
measures for their prevention and elimination,
determining and assessing environmental risks.
He has knowledge of methods and techniques
for predicting technogenic disasters and
planning measures for their prevention and
elimination, determining and assessing
environmental risks.

I1K.10.2

Buenpser cucremy
9KOJIOTUYECKOT O
MEHE)KMEHTA,
9KOJIOTHUYECKOTO
MOHMTOPHHTA,
paspabaTrbIBaeT IU1aH
MEPOIPHUATHH 110
IIPEIyIPEXKACHUIO
BO3HUKHOBEHUS
Ype3BbIUAMHBIX CUTYaLIMI
MIPUPOJHOTO U
TEXHOTE€HHOI'O XapakTepa

Be able to implement an
environmental management
system, environmental
monitoring. Knows how to
develop an action plan to prevent
the occurrence of natural and
technogenic emergencies.

HeynoBiaerBopuren
The student does not know how to implement an|
environmental management system,
environmental monitoring; does not know how
to develop an action plan to prevent the
occurrence of natural and technogenic
emergencies.

YnoBaerBopuTeabH
The student is able to implement an
environmental management system,
environmental monitoring with outside help.
Sketchily knows how to develop an action plan
to prevent the occurrence of natural and
technogenic emergencies.

Xopouo

The student is able to implement an
environmental management system,
environmental monitoring with outside help. He




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
knows the basic principles of environmental
management system, but has some gaps in
knowledge. He has little knowledge of methods
and techniques for developing an action plan to
prevent the occurrence of natural and
technogenic emergencies.

OTtim4yHoO
The student can independently implement an
environmental management system,
environmental monitoring with outside help. He
knows the principles of environmental
management system. He has knowledge of
methods and techniques for developing an
action plan to prevent the occurrence of natural
and technogenic emergencies.

IIK.8

Crnoco0eH pa3padaTbIBaTh IKOJIOTHYECKYI0 JOKYMEHTANMIO OPraHU3alMH B COOTBETCTBHH €
YCTAHOBJIEHHBIMU TPeOOBAHUAMM B 00J1aCTH OXPAHBI OKPY:KaIOlIel Cpelibl, B TOM YHCJIe
HOPMAaTHUBBI NPe/ieJIbHO J0IYCTUMOI0 BO3/1elCTBUS

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.8.3 Be able to identify the sources, HeynosisierBopuren

BrIsBISIeT HICTOYHUKH,
BUBI 1 MAacCIITa0BI
TEXHOT'CHHOT'O
BO3AECHCTBUS, IJIAHUPYET
MEPOTPUSITHS TIO
MPOPUITAKTUKE U
JINKBHU AT
IMOCJIEICTBUM
HETaTUBHOI'O
BO3JCHUCTBUSA, B TOM
YUCJIe YPEe3BbIYaTHBIX
CUTYyalHi

types and scales of technogenic
impacts. Knows how to plan
measures to prevent and eliminate
the consequences of negative
impacts, including emergencies.

Presentation on one of the proposed topics. The
results indicate the assimilation of only some
elementary knowledge on the topic. There is no
idea about the problem under study, the material
is not presented or is plagiarism. The
presentation does not meet the generally
accepted quality requirements, the answers to
the questions are unsatisfactory, the student does
not know the scientific terminology.

YnoBaerBopurTeabH
Presentation on one of the proposed topics. The
results indicate that the student has an
incomplete system of basic knowledge on the
topic. An incomplete presentation of the
problem under study is given, the presented
material contains significant errors and elements
of plagiarism. The presentation meets only basic
quality requirements, answers to questions are
inaccurate, the student has little knowledge of
scientific terminology.

Xopomo




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
Presentation on one of the proposed topics. The
results indicate that the student consciously
owns knowledge on the topic. A substantial, but
containing some gaps, presentation of the
studied problem is given, the scientific material
is presented in general competently and
consistently. The presentation and text meet the
basic quality requirements, the answers to the
questions are incomplete, the student knows the
basic terms and concepts.

OT1iu4HO
Presentation on one of the proposed topics. The
results indicate that the student consciously
owns knowledge on the topic and is able to use
external sources of information. A complete and
informative presentation of the problem under
study is given, the scientific material is
presented correctly in a logical sequence. The
presentation and text meet all the quality
requirements, the answers to the questions are
extended, the student is fluent in terminology
and concepts.

ITK.6

Cnoco0eH c031aBaTh, BHEAPSATH U OCYILIECTBJIATH KOHTPOJIb CHCTEMbI POU3BO/ACTBEHHOI0
IKOJIOTHYECKOr0 KOHTPOJISI HA NPeINpPUsiTHH

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
I1K.6.4 Be able to develop an HeynoBJieTBopures

Pa3zpabatbeiBaer mian
MEPOIPHUATHI IO OXpaHe
OKpYXaIOIIEeH Cpeabl U
KOHTPOJIUPYET €ro
pean3anuio Ha
NpeaIpUATUI

environmental protection action
plan and monitor its

implementation at the enterprise.

The student does not know how to develop an

environmental protection action plan and

monitor its implementation at the enterprise.

YoB/1€TBOPUTEIbH

The student sketchily knows how to develop an

environmental protection action plan and

monitor its implementation at the enterprise.
Xopomuro

The student knows the basic principles of

developing an environmental protection action

plan and monitoring its implementation at the

enterprise, but has some gaps in knowledge.
OTtim4yHoO

The student knows how to develop an

environmental protection action plan and




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1au4Ho
monitor its implementation at the enterprise.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema noctaBku ;. ba3zoBas

Buja MeponpusiTusi NpOMeKyTOYHOM aTTeCTANMH : 3a4eT
Crnoco0 npoBeneHnst MepoONpHUATHS IPOMEKYTOYHOH aTrTecTanuy : OlEHKa 0 JUCLMIUIMHE B paMKax
IIPOMEKYTOUYHOM aTTeCTallMU ONPEIeNIIeTCsl Ha OCHOBE 0aJllIOB, HAOpAaHHBIX 00YYaOIMMCS Ha KOHTPOJIBHBIX

MCPOIIPUATHUAX, IPOBOAUMBIX B TCU

CHHUC yqe6Hor0 nepuoaa.

MakcumajbHOe KoanuecTBo 0amioB : 100

KonBepTanusi 6a/uU10B B 0TMETKH

«oTJM4YHO» - oT 81 1o 100
«xopowo» - ot 61 1o 80
«YHAOBJIETBOPUTEJIBHO» - OT 43 110

60

«HEyI0BJIeTBOPUTEIbHO» / «<He3auTeH0» MeHee 43 Gana

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

IIK.10.2

Buenpser cucremy
9KOJIOTUYECKOIO0 MEHEKMEHTA,
9KOJIOTUYECKOIO MOHUTOPHHTA,
paspabaTtbIBaeT I1aH
MEPOIPHUATHH 110
IIPEAYNPEKACHUIO BOSHUKHOBEHHUS
YpE3BBIYANHBIX CUTYALIUI
IIPUPOJHOTO U TEXHOI'€HHOTO
Xapakrepa

Quantitative assessment of
hazardous impacts. Risk
assessment methodology
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

To know definitions and ways of
expressing environmental risk. Master the
methodology for assessing the risk to public
health. To know modern developments and
implementations of risk assessment
methodology.

ITK.8.3

BrIIBIISIET MICTOYHUKH, BUABI 1
MacITa0bl TEXHOT€HHOTO
BO3JECHCTBUS, IIIAHUPYET
MEPOTPUSITHSI IO TPOPUITAKTUKE U
JINKBUJIALIMY TTOCIIEICTBUI
HETaTUBHOI'O BO3JICHCTBUS, B TOM
YUCJIE YPE3BbIUYAHBIX CUTYALINI

Environmental risk
management

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

To know the concept of an environmental
problem, to reveal this concept on a
concrete example. Be able to conduct an
analysis of the environmental problem in
essence, to suggest ways to solve it. To
present a report and presentation on the
environmental problem, to answer the
questions raised.

I1K.6.4

Pa3zpabatbeiBaer mian
MEPOIPHUATHI IO OXpaHe
OKPYXaIOIIEeH Cpeabl U
KOHTPOJIUPYET €ro peaau3aluio Ha
NpeaIpUATUI

Environmental
biotechnologies. Biosafety
and biosecurity

HTorosoe KOHTpPOJIbHOE
MeponpusiTue

Know the concepts of technogenic
ecosystem, technogenesis, and
environmental risk. Be able to assess the
impact of a man-made system on the
environment and public health. Master the
methodology for assessing and managing
environmental risks, ways to prevent and
reduce them.

Cneundukanusa MeponpusTHH TeKylIero KOHTPOJIS




Quantitative assessment of hazardous impacts. Risk assessment methodology

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13

IToxa3zaTesn oneHUBAHUS

Banabl

Solution of the proposed test on the topic under study Correct answers to 80-100% of the

questions are given.

30

Solution of the proposed test on the topic under study Correct answers to 65-79% of the

questions are given.

24

Solution of the proposed test on the topic under study Correct answers to 51-64% of the

questions are given.

18

Solution of the proposed test on the topic under study Correct answers to 50% of the questions

are given.

13

Environmental risk management

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13

IToxa3zaTenn oneHUBaHUA

Bajaasl

Presentation on one of the proposed topics. The results indicate that the student consciously owns
knowledge on the topic and is able to use external sources of information. A complete and
informative presentation of the problem under study is given, the scientific material is presented
correctly in a logical sequence. The presentation and text meet all the quality requirements, the
answers to the questions are extended, the student is fluent in terminology and concepts.

30

Presentation on one of the proposed topics. The results indicate that the student consciously owns
knowledge on the topic. A substantial, but containing some gaps, presentation of the studied
problem is given, the scientific material is presented in general competently and consistently. The
presentation and text meet the basic quality requirements, the answers to the questions are
incomplete, the student knows the basic terms and concepts.

24

Presentation on one of the proposed topics. The results indicate that the student has an incomplete
system of basic knowledge on the topic. An incomplete presentation of the problem under study is
given, the presented material contains significant errors and elements of plagiarism. The
presentation meets only basic quality requirements, answers to questions are inaccurate, the
student has little knowledge of scientific terminology.

18

Presentation on one of the proposed topics. The results indicate the assimilation of only some
elementary knowledge on the topic. There is no idea about the problem under study, the material
is not presented or is plagiarism. The presentation does not meet the generally accepted quality
requirements, the answers to the questions are unsatisfactory, the student does not know the
scientific terminology.

13




Environmental biotechnologies. Biosafety and biosecurity

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbli 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 17

given.

Iloka3aTesin oneHUBaHUSA Basbl
Solving the final test on the topic under study Correct answers to 81-100% of the questions were 40
given.
Solving the final test on the topic under study Correct answers to 71-80% of the questions were 33
given.
Solving the final test on the topic under study Correct answers to 61-70% of the questions were 23
given.
Solving the final test on the topic under study Correct answers to 50-60% of the questions were 17




