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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuumumna «Modern remediation technologies» BXoauT B mporpamMmy MarucTpaTypbl
«KommuiekcHOe ympaBlIeHHE TBEPABIMHA OBITOBBIMH OTXOAaMu» 1o HampasieHuro 05.04.06
«IKOJIOTUS U MPUPOAOIIOIH30BAHUE» U U3ydaeTcs B 3 ceMecTpe 2 Kypca. JAuCuuIniauny peaansyer
HeHapTaMCHT pPaiuOHAJIbHOI'O IIPHUPOAOITIOJIb30BAHH. Z[I/ICI_[I/IHJ'II/IHa COCTOUT U3 3 pa3aciioB u 11
TEM W HampaBjieHa Ha uzyueHue The course is designed to help students the in-depth study of the
method of remote sensing of the Earth and the features of its application for solving the problems
of integrated management of production and consumption waste.

Ilenpro ocBoeHus mucHMILIMHBL sBiasiercs AS a result of course studying, the student
must: Know: - Technological solutions for the remediation of contaminated areas. - General
issues of work on rehabilitation and arrangement of disturbed lands. - Classification of disturbed
lands according to technogenic relief and area. - Types of natural-technogenic landscapes. -
Stages of remediation of natural and technogenic landscapes Be able to:[]e correctly classify
the objects of accumulated damage to the environment, [+ reasonably =~ choose = methods  of
remediation of objects of accumulated damage to the environment, [J»  evaluate the
environmental and economic efficiency of the measures taken; Own :[Jemethods of drawing up
schemes for the integrated remediation of disturbed lands and water bodies, (1 the  skills  of
choosing the best available technology for eliminating the damage to the environment.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenne jauctmmuimabl - «Modern  remediation  technologies»  nampaBiieHO  Ha
(bopMupoBaHUE y 00YUAIOIIMXCS CIIEAYIOIMX KOMITETEHIINI (YaCTH KOMIIETEHIINH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuUxcs npu 0C80eHuu
OUCYUNTUHDBL (De3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl 10CTHKEHHS KOMIETEHIINT

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHUCIUILIIHEI)

Croco0eH ympaBisath npoekToM | YK-2.1 @opMynupyeT Ha OCHOBE ITOCTABICHHON TTPOOIEMBI
YK-2 Ha BCEX 3Tanax ero )KW3HEHHOTO |IIPOEKTHYIO 3a/[ady M CHOCO0 ee pelIeHus Yepe3 peatn3alnio
IIMKJIa MIPOEKTHOTO YIPAaBIICHUS,;

Croco0eH HCII0b30BaTh
CIICIMaNIbHBIC U HOBBIC Pa3/IeIibl
9KOJIOTHH, TEOIKOJIOTHU U
MPUPOIONIONB30BAHUS ITPU

OIIK-2 peIIeHNH HayIHO-
HCCIIeJOBATEIbCKUX
MPUKIIAAHBIX 33184
npodeccruoHaTbLHOM
JIeATeIbHOCTH

OIIK-2.1 NmeeT cucTeMHbIE IPEICTABICHHUS O TECOPETUIECKUX U
METOAMYECKIX OCHOBAX HKOJIOTHIECKOTO HOPMHUPOBAHUS;

CnocobeH npuMeHsITh
IKOJIOTHIECKHE METOIbI
HCCIICIOBAHUIT 111 PEILCHUSI

OIIK-3.1 YMmeeT BbISBIATH U BIIJACET HABBIKAMU PELICHHUS
MpOOIEMBI, 3a]Ja4l HAYIHOTO UCCIICIOBAHHS B O0JIACTH Teorpaduu
TOPOJIOB, IKOJOTHYCCKHUX MPOOIIEM TOPOJIOB;

OIIK-3 Hay4YHO-HCCJIEOBATEIbCKUX U
ya a OIIK-3.2 Bnageet cOBpeMEHHBIMH METOIaMU OLIEHKH
MIPUKIIATHBIX 3219 .
. TE0IKOJIOTHYSCKOW MHPOPMALIUH JUTS PEIICHUS TEOPETHUECKUX U
poeCCHOHATBHOM
MPAKTHYECKUX 33714 TPUPOIOTIONH30BaAHUS;
JESITENbHOCTH

CIOCOOHOCTBIO TBOPYECKH
HCIOJIb30BaTh B HAYYHOU U
MIPOU3BOJICTBEHHO- [TK-2.1 Crioco0GeH u3yunuTh MPUPOTHYIO, TEXHOTCHHYIO,
TEXHOJIOTHYECKOH ACSATEIBHOCTH |COIHAIbHO-3KOHOMHUYECKYIO, JEMOTPapIIeCcKyi0 U METUKO-
3HAaHUS QYHAAMEHTAJIBHBIX U |OHOJOTHYECKYIO CHTYaIHIO, IPOBOIHUTE TIOMCK OOBEKTOB
MIPUKJIAIHBIX Pa3ieioB KyJIBTYpHOTO HACJIEIMs Ha HCCICTyeMOH TEPPUTOPHH;
CICIMATBHBIX JUCIUILTHH
MIPOrPaMMBI MarHCTPATYPHI

IK-2




HNHankaTopbl 10CTHKEHHS] KOMIETeHIINT
Mudp Komnerennus A PEI Xt o I
(B pamMKax JaHHOW JTHCIUILIIHEI)
CIIOCOOHOCTBIO HCIIOIB30BaTh
coBpeMeHHBIe MeTobI 00padoTku |I[1IK-4.1 3HaTh ponk U OrpaHUYEHUS IPAMEHEHHUS METOA0B
K-4 1 MHTEPIPETANHU IKOJIOTMIECKON |CTATHCTKH B HAYYHBIX M MPAKTHIECKUX HCCIICTOBAHMUIX;
nHpopmanuu npu npoBeneHnu  |[1K-4.2 3HaTh KOMITBIOTEPHBIE CPECTBAa 00PaOOTKH
HAaYYHBIX U IPOM3BOACTBEHHBIX |CTATUCTUYECKHUX JAHHBIX U PEIICHUS 3a1a4 CTATUCTHKHY,
HUCCIIEIOBAHUN
crocoOHOCTBIO pa3padaThIBaTh
THUIIOBBIE ITPUPOIOOXPAHHEIE
MEPOIIPUSATHS U IPOBOIUTD
[K-5 OLICHKY BO3JIEHCTBUSA ITK-5.2 CriocoGen pa3padarbsiBaTh THIIOBBIE IPUPOJOOXPAHHBIE
TUITAHUPYEMBIX COOPY>KEHUH WM | MEPOTIPUATHS;
UHBIX OPM XO3IHCTBEHHOM
JIeITEIIbHOCTH Ha OKPY>KaIoIyI0
cpeny
CIIOCOOHOCTBIO MAarHOCTHPOBATh
po0IeMBI OXpaHBI TPHPOIBL
P P PHPOLEL, ITK-6.1 CriocobeH K mpoBeIeHHUI0 HEOOXOTUMBIX PACICTOB IS
pa3pabaTbIBaTh MPAKTHUECKHE
I1K-6 IUTAaHUPOBAHMS, MOJEIMPOBAHHS ¥ IPOTHO3UPOBAHMS PA3BUTHS
PEKOMEHAAINH TI0 €€ OXpaHe U
. TEePPUTOPUATLHOTO 00BEKTa;
00€CIIeUeHHIO YCTOHYMBOTO
pa3BUTHUS

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIl BO

Juctumraa «Modern remediation technologies» otHocutcst k 00s3aTeNbHOM YacTu OJ0Ka
1 «/Jucuurminael (MOAYIIH)» 00pPa30BaTEIBHOM POrPaMMBbI BBICILIET0 00pa30BaHUSI.

B pamkax o0Opa3oBaTeipHOW MPOrpaMMBbl BBICIIEr0 OOpa30BaHHs OOyYAIOLIMECS TaKKe
OCBaWMBAIOT JpPyrHe JWCIMIUIMHBI  W/WIA  TPAKTHKH, CIOCOOCTBYIONIME  JOCTHIKCHHIO
3aIlJIAHUPOBaHHBIX PE3yJIbTATOB OCBOeHHMs nucuuiuinabl «Modern remediation technologiesy.

Tabnuya 3.1. Ilepeuenv xomnonenmose OI1 BO, cnocobcmeyiowux 00CmMudiCeHUIO
3aNIAHUPOBAHHBIX Pe3YIbMAamo8 0C80eHUs OUCYUNTIUHB]
HauMenopanme IpenmecrByromue Mocaenyromue
Hudp KOMIETeH I JUCIHUITHHBI/MOIYJIH, JUCIUNTHHBI/MOTYJIH,
NpaKTUKH* NpaKTUKH*
Environmental Impact Assessment
CnocobeH yrnpaBisiTh (EIA) of SWM objects; Pre-graduation Practical
YK-2 MPOEKTOM Ha BCEX dTamax Work Experience Internship; Training;
€ro >KU3HEHHOI0 IIUKJIA Research Work;
Crioco0eH HCIos30BaTh .
Modern technologies for nature
Cri€caJIbHbIC U HOBBIC protection'
a3J1CJIbl OKOJOI'MH - s
p r§03K0H0rHH " ’ Regional & Municipal MSW
P —— Management Systems; Pre-graduation Practical
OIIK-2 pHp eiIHeHHH HaVYHO- p Environmental Impact Assessment | Training;
I/I(E?J'Ie OBaTeJ'II}:CKI/IX H (EIA) Of SWM ObjeCts;
A Work Experience Internship;
TIPUKJIIAIHBIX 3a/1a4 ResearCh Work'
npodeccruoHaTbLHOM ’
JCATCIIBHOCTH
Crioco0OeH MpUMEHSTh .
p Environmental Impact Assessment
OKOJIOTHYCCKHUEC METOAbI (ElA) of SWM ObjeCtS'
WCCIICIOBAHUN ISl PEIICHUS Lo ' ... | Pre-graduation Practical
Methodology of Scientific Creation; S
OIIK-3 HAy4YHO-HUCCIIEI0BATENbCKUX . L Training;
Work Experience Internship;
1 MPUKJIaJHbIX 3a1a4 Research Work:
npodeccHoHaIBLHOMN '
JCATCIIBHOCTHU




HanveHoBanme IIpeamecrByonue Mocaenyrommue
HIngp S — JUCHHITHHBI/MOYJIH, JUCHHUIITHHBI/MOAYJIH,
NPaKTHKH* NPaKTUKH*
CIIOCOOHOCTBIO TBOPUYECKH
HCIIOJIB30BAaTh B Haquoﬁ u
TIPOU3BOICTBEHHO- Environmental Impact Assessment
TEXHOJIOTHYECKOI (EIA) of SWM objects; Pre-graduation Practical
IK-2 JEATEIbHOCTH 3HAHHS Work Experience Internship; Training;
(byH/IaMEHTANIbHBIX U Research Work;
MpUKJIaJHbIX Pa3JciOB
CricaJlbHbIX JUCHUIIIINH
NPOTrpaMMbl MaruCTPaTypsl
CIOCOOHOCTHIO Research Work;
JIMarHOCTHPOBATh Regional & Municipal MSW
npoOJIeMbl OXPaHbI _ Management Systems_, . Pre-graduation Practical
K-6 MPUPOIBI, pa3pabaThIBaTh Basics of Circular Economics**; Training:
MPaKTHYECKUE Green Economy and Tools for '
PEKOMEHIAIIUH TI0 €€ Enterprises Sustainable
OoXpaHe 1 00eCTICUCHHIO Development**;
YCTOWYUBOrO pa3BUTHS
CITOCOOHOCTHIO
HCII0JIb30BaTh COBPEMEHHBIC
METO/Ib! 0GpaboTKH i IT in Ecology and Natural . .
HHTEPIPETALUH . Pre-graduation Practical
N Resources Management; e
I1K-4 SKOJIOTUYECKOU Research Work: Training;
uHdopmManuu npu '
MMPOBCACHUN HAYYHBIX U
MNPpONU3BOACTBECHHBIX
HUCCIIEIOBaHAN
pa3p:g;:§§:§f$}r?owe Work Experience Internship;
IPHpONOOXPAHHBIE Environmental Impact Assessment
MEPOIPUATHSA U IPOBOAUTH (EIA) of SWM ObJECtS;. . . .
o Mapping and GIS-technologies in | Pre-graduation Practical
IK-5 OUCHIY BO3ICHCTBIL MSW Management**; Training;

IJIAHUPYEMBIX COOPYKEHUI
WM MHBIX (OpM
XO35I1ICTBEHHOU
JIESATENBHOCTH Ha

OKPY’KaloUIyI0 Cpeny

Remote Sensing of MSW objects**;
History of Religions in Russia;
Research Work;

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuueii komnereniuii u CYII OIl BO

** - 3JIeKTUBHbIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

O6mas TpynoeMkocTh nucuumuinabl «Modern remediation technologies» cocraBinseT «3» 3a4eTHbBIE €TMHHITBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHusi 00paA308amenbHOU NPOSPAMMbL BblCUle20 00paA308aHus Olisi OYHOU (HopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)
Koumaxmmnas paboma, ax.u. 51 51
Jlexrun (JIK) 17 17
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 34 34
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 39 39
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 18 18
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Homep | HammeHnoBaHue pasnena
pasnesa AUCHUILTAHBI

Bup

Conep:xanue pasaesa (TeMbl) yueOHOM

padoThr*

Pazgen 1 |Introduction

environment.

The main sources of accumulated environmental
1.1 damage and the features of its impact on the JIK, C3

Foreign experience in the elimination of objects of
accumulated harm to the environmentyThe scale of

1.2 .

accumulated harm and the experience of land

rehabilitation in Europe and the USA.Y

JIK, C3

Pasnen 2 objects

Classification of AED

criteria

Approaches to the classification of objects of
2.1 accumulated environmental damage. Assignment JIK, C3

harm.

Classification of technological solutions (methods)
2.2 for the rehabilitation of objects of accumulated JIK, C3

technogenic landscapes.

Classification of disturbed lands according to
2.3 technogenic relief and area. Types of natural- JIK, C3

Paznen 3

Stages of restoration of
natural-technogenic
landscapes. Examples of
the most dangerous objects

3.1 landscapes

Stages of restoration of natural and technogenic

JIK, C3

3.2 e :
artificial reservoirs

Formation of vegetation cover on dumps and

JIK, C3

structures

Requirements for the reclamation of lands disturbed
3.3 during the construction and operation of linear JIK, C3

Specific Territories

Peculiarities of Rehabilitation of Certain Objects of
3.4 Accumulated Damage to the Environment AED and | JIK, C3

3.5 Restoration of water bodies

JIK, C3

3.6 of accumulated harm

Features of reclamation of MSW landfills as objects

* - 3anonHsAeTcs Tonpko o OUHOMU dhopme obyuenwust: JIK — nexyuu, JIP — nabopamopnvie pabomwl,; C3 —
RPaKmMuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHaleHue ayIuTOpuU

CrnenuajJu3upoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanmue, [10 u
MaTepuaibl 1J1s1 0CBOEHHS
JUCHMILIAHBI
(1pu He0OX0AMMOCTH)

JlexumnonHuas

Aynutopus sl IPOBEICHUS 3aHATHIA
JIEKIIMOHHOTO TUIIA, OCHAIIIEHHAs
KOMILUIEKTOM CIICIIHAIN3UPOBAHHON MeOeH;
JOCKOU (3KpPaHOM) U TEXHUYECKUMU
CpeJICTBaMH MYJbTUMEINA TPE3CHTAIIHN.

CemuHapckas

AynuTtopus U1l TPOBEICHUS 3aHATUI
CEMHUHApPCKOI0 THIMA, TPYIIOBBIX U
WHJIMBUIYQJIbHBIX KOHCYJIBTALNH, TEKYIEro
KOHTPOJIA U MPOMEKYTOYHOM aTTECTAINH,
OCHAIIICHHAS KOMILICKTOM




CHeIUaTu3UPOBAHHON MeOeH U
TEXHUYECKUMU CPEJCTBAMH MYJIbTHMEINA
MpEe3EHTaIMI.

Aynuropus Ui CaMOCTOSITEIbHON pabOThI
o0yyaromuxcs (MOXeT UCIOIb30BaThCS IS

TIst .
A . | MpoBeeHUsI CEMHHAPCKUX 3aHSATHHI U
CaMOCTOSITEIIbHOM 9
KOHCYJIbTAI[Mi ), OCHALIICHHAS KOMILICKTOM
paboThI

CHEIMATTM3UPOBAHHON MeOeH 1
KomnbroTepamu ¢ goctynom B DMOC.

* - ayauTOpUS I CAaMOCTOSATENFHON paboThl oO0yuatontuxcs ykaspiBaercss OBA3SATEJIBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUITIJIMHBI

OcHosHas numepamypa.

1. Niyitanga Evode, Sarmad Ahmad Qamar, Muhammad Bilal, Damia Barcelo, Hafiz
M.N. Igbal, Plastic waste and its management strategies for environmental sustainability, Case
Studies in Chemical and Environmental Engineering, Volume 4, 2021,
https://doi.org/10.1016/j.cscee.2021.100142

2. D.M. Hamby SITE REMEDIATION TECHNIQUES SUPPORTING
ENVIRONMENTAL RESTORATION ACTIVITIES: A REVIEW University of Michigan Ann
Arbor, M1 48109-2029 U.S.A 37p

3. Remediation Technologies Handbook
https://www.eni.com/assets/documents/eng/enirewind/remediation/vademecum-eng.pdf

4. Practice Guide for
Investigation and Remediation of Contaminated Land Environmental Protection Department The
Government of the Hong Kong Special Administrative Region 2023. 75p,
https://www.epd.gov.hk/epd/sites/default/files/epd/gn_pdf/GN2014P244-2011c-e.pdf

5. Ankur Rajpal, Moharana Choudhury, Srijan Goswami, Arghya Chakravorty, Vimala
Raghavan Waste Management and Treatment Advances and Innovations 1st Edition CRC Press
2024, 346 p, https://doi.org/10.1201/9781003258377

6. Waste Treatment in the Biotechnology, Agricultural and Food Industries Handbook of
Environmental Engineering Lawrence K. Wang, Mu-Hao Sung Wang, Yung-Tse Hung Springer
Cham, 2022 DOlhttps://doi.org/10.1007/978-3-031-03591-3
Jlononnumenvuasn iumepamypa:

1. ConosbsiHOB A. A., YUepnuH C. 4. JIukBuianus HaKOIIEHHOTO Bpeia OKpYKarouei
cpene B Poccuiickoit @enepanunu. — M.: Hayka PAH, 2017 — 456 ¢

2. Henrik Haller Soil Remediation and Sustainable Development- Creating Appropriate
Solutions for Marginalized Regions Faculty of Science, Technology and Media Thesis for
Doctoral degree in Ecotechnology and Environmental Science Mid Sweden University
Ostersund, 2017-06-15https://www.diva-portal.org/smash/get/diva2:1094867/FULLTEXTO02.pdf

3. Hemen Sarma ¢ Sanket Joshi Land Remediation and Management:
Bioengineering Strategiesm Springer, 2023-,411 p https://doi.org/10.1007/978-981-99-4221-3

4. Stein, Alfred & Kerle, Norman. (2008). Environmental Remediation.
10.1002/9780470061596.risk0317.

5. Xinyue Liu, Weijun Qi, Shuang Cui, Lianghe Lv, Jianyu Jiang, Jing Jiang, Ziyue Zhu
A Comparison of Different Remediation Technologies of Contaminated Agricultural Soils E3S
Web of Conferences , 03018 (2023) ICEMEE 2023
https://doi.org/10.1051/e3sconf/202340603018
Pecypcovr ungpopmayuonno-menekommynuxayuonuou cemu « Mumepremy»:

1. ObC PY1H u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHHWH 3aKIHOUYCHHBIX JOTI'OBOPOB

- DnekTponHo-6ubmoreunas cucrtema PY/IH — ObC PYIH




https://mega.rudn.ru/MegaPro/Web

- ObC «YHuBepcurerckas 6udimoreka onnaita» http:// www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- ObC «KoHCcynbpTaHT cTyeHTay www.studentlibrary.ru

- OBC «3nanuym» https://znanium.ru/

2. baznl JaHHBIX U IIOUCKOBBIEC CUCTEMBI
https://www.mnr.gov.ru/activity/directions/likvidatsiya_nakoplennogo_vreda_okruzhayushchey
srede/

- http://publication.pravo.gov.ru/document/0001202312280041

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Hayxometpuueckas 6a3za nanusix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansvl 0Jis1 CamMoOCMOSAMeNbHOU pabomvl 00Y4aArOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nekumii o aucrmrmuinae «Modern remediation technologiesy.

- https://esystem.rudn.ru/course/view.php?id=20008

* - Bce yueOHO-METOANYECKHE MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenatTcs B COOTBETCTBUHU € JEMCTBYIOUM NOPsAKOM Ha cTpanule aucuuiuinisl B TYHUC!



PABPABOTYMUK:

Kanpanosa [lapps

JlotieHT OnerosHa
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
Kyuep JImutpuit
JupekTop nemnaprameHTa EBrenneBuu
Jonoscnocms BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb OII BO:
Kanpanosa Jlapbs
JloeHT OnerosHa
Honxcnocmo, BYITT Ioonuce Damunus U.0.



