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1. HEJIb OCBOEHUSA JUCHUITJINHBI

Jucuunnuna «CoBpeMeHHbIE TEXHOJIOTMH PEKYJIbTUBALMKY) BXOJUT B MPOrpaMMy MarucTpaTrypsl
«KoMmriekcHOe yIipaBieHHE TBEPABIMH OBITOBBIMH OTXoJAaMu» Mo HampasieHuto 05.04.06 «Dxonorus u
MIPUPOJIONIONIB30BAHME» U HU3y4aeTcss B 3 ceMecTpe 2 Kypca. Jucuumiauny peanusyer [lemaprameHt
palMOHATBHOTO HPUPOAONOb30BaHus. JlucuumimHa cocTouT U3 3 pazgenoB u 10 Tem W HampaBieHa Ha
nzydyenue in-depth study of the method of solving the problems caused by objects of accumulated damage
to environment.

[enbpto 0CBOCHUS TUCIUIUIMHBI SIBIISETCS MOJTOTOBKA CIIEIUATNCTOB, CIIOCOOHBIX YIPABIATH IPOEKTaMU
M0 BOCCTAHOBJICHHIO OOBEKTOB HAKOTHUTEIBHOTO yIIepOa, MPUMEHSITh COBPEMEHHBIE METOIBI 00PaOOTKH U
UHTEpIIpEeTallMi HKOJIOTHYECKOoi MHGOpMaluu, a Takke TBOPUYECKU MCIIONIb30BaTh (yHAAMEHTAIbHBIE U
MPUKJIAAHBIC 3HAHUS 7151 pa3paboTku W peanm3anuu dPGEKTUBHBIX PEIICHUNH B 00JaCTH KOJIOTHYECKOU
peaduIuTaInY.

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:

» correctly classify the objects of accumulated damage to the environment,

» reasonably choose methods of remediation of objects of accumulated damage to the environment,
» evaluate the environmental and economic efficiency of the measures taken;

Own :

* methods of drawing up schemes for the integrated remediation of disturbed lands and water bodies,
* the skills of choosing the best available technology for eliminating the damage to the environment.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA JTUCIUIIJIMHBI

OcBoenue qucuuIuIMHbl « COBpeMEHHbIE TEXHOJIOTHH PEKYIBTUBAIIMI» HAMIPABICHO Ha (POPMHUPOBAHUE Y
00yJaroNUXCs CIASTYIOMUX KOMIETEHIIUH (4aCTH KOMITETECHIIUN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, popmupyemvix y 00y4aouuxcs npu 0C80eHul OUCYUNIUHb
(pe3ynbmamul 0C80eHUS OUCYUNTUHDL)

I/IH)II(IKaTOI)I)I JOCTHIKCHHSI KOMIICTCHIINHN

Mndp Kommnerennus M
(B paMKax JaHHOU TUCHMIIINHBI)
Crnioco0eH ynpasisTh IPOESKTOM Ha BCEX VK-2.1 ®opmynupyeT Ha OCHOBE MOCTaBICHHOMN
JTanax ero XXU3HEHHOTO IUKJIa npoOJIeMbl IPOEKTHYIO 331a4y U CHOCO0 ee peleHus

4yepe3 peann3aluio NPOeKTHOTO yIpaBIeHHs;
VK-2.2 Pa3zpabaTbIBaeT KOHIEIIIHIO IPOEKTA B paMKax
0003HaYeHHOH ITpo0IIeMsbl (B N30paHHON
npodeccronanbHol cdepe): hopMyupyeT 1elb,
3a7a4n, 000CHOBBIBAET aKTyaIbHOCTh, 3HAYUMOCTb
(Hay4HY0, IPAKTHYECKYI0, METOIMUECKYIO U HHYIO B
YK-2 3aBUCHMOCTH OT THIIa IIPOEKTA), OXKHJaeMble
Ppe3yabTaThl U BO3MOXKHBIE c(hepbl X IPUMEHEHHS;
VK-2.3 PazpabaTbIBaeT IiaH peain3aluu MpoeKTa ¢
UCTIOJIb30BAHUEM HUHCTPYMEHTOB IJIAHUPOBAHUS;
pa3pabarbiBaeT M aHAJIM3UPYET aJIbTePHATHBHbIC
BapUaHTHI IPOEKTOB JJISl JOCTUKEHUSI HAMEUCHHBIX
Pe3yNbTaToB;
YK-2.4 [Tnanupyer HeOOXOMMBIE PECYPCHI, B TOM
quciIe ¢ Y4eTOM UX 3aMEHUMOCTH;

CIOCOOHOCTBIO TBOPYECKU UCTIOIH30BATh B TTIK-2.1 CriocobeH n3y4uTh NPUPOIHYIO0, TEXHOTCHHYIO,
Hay4YHOU U COIMAJIbHO-OKOHOMHYECKYI0, IEMOIrpauuecKyo 1

TIK-2 MTPOU3BOICTBEHHO-TEXHOJIOTHUECKOM MEINKO-ONOJIOTHYECKYIO CHTYaIUIO, TPOBOIAMUTE TIOMCK
JIeSITENIbHOCTH 3HaHUSI (DYHIaMEHTAIbHBIX U 00OBEKTOB KYJIBTYPHOTO HACJIEANS HA UCCIIeyeMOi

MIPUKIIATHBIX Pa3/IEIOB CIICIIHATBHBIX TEePPUTOPHH;




I/IH)II(IKaTOI)I)I JOCTHIKCHHS KOMIICTCHIINHN

ndp Komnerennns M
(B pamMKax JaHHOM TUCHMIIJINHBI)

JUCLUILUIMH ITPOrPaMMbl MarucTparypsl

CITOCOOHOCTHIO MCIIOJIB30BaTh COBPEMECHHBIE [TK-4.1 3HaTh poJIb U OTPaHUYCHUS TPUMECHEHUS
METO/Ibl 00pabOTKU M UHTEPIPETALN METOJIOB CTATUCTKH B HAYYHBIX U MPAKTHYECKUX
K4 9KOJIOTMYECKON HHPOPMALIUK PU HCCIICIOBAHUSIX;
MIPOBEJICHUY HAYIHBIX W TPOU3BOACTBEHHBIX ITK-4.2 3naTh KOMIBIOTEPHBIE CPENCTBA 00PAOOTKH
HCCIICAOBAHUIMA CTaTHCTHYECKHUX JaHHBIX M PEIICHHS 3a/1a4
CTaTHCTHKH;

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucuummaa «Modern remediation technologies» oTHocuTcs K oOs3arenbHOM 4yacTh Onoka |
«/Iucuurmael (MOAyIn)» 00pa30BaTEIbHON MPOTPaMMBI BBICILIET0 00pa30BaHusI.

B pamkax oOpa3oBaTenbHON NpOrpaMMbl BBICIIETO 00pa3oBaHUs 00ydaromuecs TaKKe OCBaMBAIOT
Jpyrue IUCLUUIUIMHBI W/WIU MPAKTUKU, CIIOCOOCTBYIOIIME JOCTH)KEHHUIO 3aINTAHMPOBAHHBIX PE3YNIbTaTOB

ocBoeHus nuctuIuinHbl «Modern remediation technologiesy.
Tabnuya 3.1. Ilepeuenv komnonenmos OIl BO, cnocobcmayrowux 00CmudiceHuro 3anianupo8anHbix
Dpe3yIbmamos 0C80eHUs OUCYUNTIUHDBL

IIpenmecTBylomue ocaenyromue
Mudgp Haumenosanue uncll)mﬂnnnHLJMol)lllynn, nncunnnnil[};llllsl:oaynn,
KOMIeTeHIHH . «
NPaKTUKH NMPaKTHKH
CriocobOeH ynpaBisTh Research Work; Pre-Graduation Practice;
YK-2 MIPOEKTOM Ha BCEX ATarax ero Work Experience Internship;
JKU3HEHHOTO ITHKJIA
CIOCOOHOCTBIO TBOPYECKH Environmental Impact Assessment Pre-Graduation Practice;
WCIIONIB30BaTh B HAYYHOH U (ETA) of SWM objects;
MIPOU3BOACTBEHHO-TEXHOIOT Y Research Work;
K-> €CKOM eATeIbHOCTH 3HAHUS Work Experience Internship;
(yHIaMeHTaNIbHBIX U
MIPUKIIATHBIX Pa3/ieioB
CHETHATBHBIX TUCITHIUTHH
MIPOTPaMMBI MaruCTPaTyphI
CITOCOOHOCTBHIO MCITOJIB30BaTh IT in Ecology and Natural Pre-Graduation Practice;
COBpPEMEHHBIE METOJIbI Resources Management;
00paboOTKH M HHTEPIPETAITIH Research Work;
T1K-4 JKOJIOTUIECKON HHPOPMAITUU

TIPH IPOBEJICHUH HAYIHBIX U
MIPOU3BOACTBEHHBIX
HCCIEIOBAHNMI

* - 3aMONHSETCS B COOTBETCTBHM ¢ Marpuieil komnerenuuit u CYII OIT BO
** _ 3JIeKTHBHbIC AUCUUILIHHBI /TIPAKTUKU




4. OFBbEM JUCHUILIMHBI 1 BUJIbl YYEEHOM PABOTBI

OO01mas TpyI0eMKOCTh AUCIUTLTHHBI «COBPEMEHHBIC TEXHOJIOTHH PEKYIBTUBAIIUI COCTABIISET «3% 3a4ETHBIC SIUHUIIBL
Tabnuya 4.1. Buowl yuebHot pabomuvl no nepuooam 0C8oeHUsl 00pa308amMenbHOU NPOCPAMMDBL 8biCULE20 0OPA308aHUSL OISl OYHOU OopMbL 00YUeHUS.

Cemectp(-b1)

Bupg yueOHoli padoThI BCETO, ak.u. 3

Koumaxmmuas paboma, ax.u 54 54
Jlexmmn (JIK) 18 18

JlaGoparopusie pabotsi (JIP) 0 0
ITpakTuueckue/cemunapekue 3ansatus (C3) 36 36
Camocmosmenvhas paboma obyuaouuxcs, ax.y. 42 42
Koumponw (sx3amen/3auem c oyenkou), ax.y. 12 12
ak.u.| 108 108

Oo0masi Tpy10eMKOCTb JHCHUILINHBI aK. Y.
3a4.ef. 3 3




5. COAEP)KAHUE JUCHUIIJINHBI

Tabnuya 5.1. Coodeporcanue oucyuniutvl (MoOYs) no eudam yuebHou pabomot ™

Homep HaumeHoBaHue pa3iena B .
HaunmeHoBaHue TeMbI Conepixanune TeMbl y4ueoHOMI
pasnena JTUACHHILTAHBI "
padoThI
The main sources of
11 accumulated environmental |Classification of objects of accumulated damage to the environment, federal program for the K. C3
' damage and the features of its |elimination of objects of accumulated damage to the environment in the Russian Federation. ’
. impact on the environment.
Pazgen 1 |Introduction - - -
Foreign experience in the
12 elimination of objects of The scale of accumulated harm and the experience of land rehabilitation in Europe and the K. C3
' accumulated harm to the USA . rehabilitation of accumulated environmental damage sites in Europe ’
environment.
Approaches to the
2.1 classification of ijects of Basic requirements for the liquidation of AED facilities JIK, C3
accumulated environmental
damage. Assignment criteria
Pazgen 2 |Classification of AED objects Classification of
technological solutions Physical methods. Chemical methods. Biological methods. Thermal methods. Engineering
2.2 (methods) for the . . JIK, C3
e . methods. Physicochemical methods.
rehabilitation of objects of
accumulated harm.
Stages of restoration O.f The three-stage model, The two-stage model, The two-stage model. Stages of Natural
3.1 natural and technogenic . . L. . JIK, C3
(Passive) Succession. Long-term Monitoring and Adaptive Management Stage.
landscapes
Formation of veeetation Selection of Plant Species for Revegetation of Dumps. Principles of selection.
& . . . |Phytorehabilitation. Phytoextraction. Phytodegradation. Phytostimulation. Phytoevaporation.
3.2 cover on dumps and artificial . : . . . JIK, C3
. Phytotransferation. Rhizofiltration.Phytoremediators and metallophytes. Monitoring and
reservoirs . .
Management of Vegetation Formation.
Requirements for the
reclamation of lands . . . .
Stages of restoration of 33 disturbed during the Nprmatlve and Legal Frgmework for I.{eclamatlon.‘ Speglﬁcs of Land Dlsturbance from JIK, C3
) . . Linear Structures. Technical Reclamation Stage. Biological Reclamation Stage.
Pasien 3 natural-technogenic landscapes. construction and operation of
A Examples of the most dangerous linear structures
objects Peculiarities of Rehabilitation
of Certain Objects of manure storage facilities, storage facilities for fertilizers and agricultural chemicals, sites of
34 Accumulated Damage to the | . . . . . JIK, C3
. oil and oil product pollution, and AED in the Arctic.
Environment AED and
Specific Territories
Technological approaches to the disposal of liquid waste disposal facilities for production
3.5 Restoration of water bodies |and consumption of various economic sectors. An example of technological solutions for the | JIK, C3
Baikapl Pulp and Paper Mill. Sludge reservoir "White Sea"
36 Features of reclamation of ~ |Design solutions for the liquidation of the Igumnovo solid municipal waste landfill. Design K. C3

MSW landfills as objects of

solutions for the liquidation (preservation) of the "Black Hole" industrial waste landfill.




Homep
pa3nea

HaumenoBanue pasnea
AUCHMITHHBI

HanmeHnoBaHne TeMBI

Conep:xanue TeMbl

Bun
yueOHoit
padoTer*

accumulated harm

* - zamonasiercst Tosbko o OUYHOU dopme o6yuenus: JIK — nekum; JIP — maboparopusie padotsl; C3 — npakTHUeCcKre/CEMUHAPCKHE 3aHATHUSL.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHHUIIVINHBI

Tabnuya 6.1. Mamepuanoho-mexnuyeckoe obecneuerue OUCYUNIUHBL

Crnenuaau3upoBaHHoe
y4yeOHOe/1adopaTopHOe 000pyI0BaHHE,
IO n maTepuaJibl 171 0CBOCHUS
AUCHMIUINHBI (IPH HE00X0IMMOCTH)

Tun ayiuropuu OcHaleHue ayTuTopuu

Aynutopus A71sl IPOBEIEHHS 3aHATHH JTEKIIMOHHOTO
THUIIA, OCHAIIIEHHAs] KOMIUIEKTOM
JlexunonHas CIeLMAIM3UPOBAHHOI MeOeIH; TO0CKOit (3KpaHoM) U
TEXHUYECKUMU CPEICTBAMU MYyIbTUMETNA
Ipe3eHTalHH.

AynuTopus Aisl IPOBEAEHUS 3aHATHI CEMHUHAPCKOTO
TUMAa, TPYNIOBBIX U HHAWBUAYAIbHBIX KOHCYJIBTALUI,
TEKYILETO0 KOHTPOJIS U MPOMEXKYTOUHOH aTTecTaluy,
OCHAIIIEHHAs! KOMIUIEKTOM CIIEUATU3UPOBAHHON
MeOeIi U TEXHUYECKUMH CPEICTBaMK MYJIBTUMEANA
Ipe3eHTalMH.

CemuHapcKas

AyauTopust JuIsi CaMOCTOSITENEHON paboThI
o0yuaronuxcst (MOXKET UCTIONb30BATHCS IS
NPOBE/ICHUS CEMUHAPCKUX 3aHATHH U KOHCYJIbTaluii),
OCHAILIEHHAsI KOMITJIEKTOM CIIeLHaIM3UPOBAHHOM
MeOenu u komnbloTepamu ¢ goctynom B SUOC.

Jms  caMoCTosITeIbHOM
paboTHI

* - ayquTOpUs ISl CAaMOCTOSITEIFHOM padoTs! oOydaronmxcs ykassiBaercst OBSI3ATEJIBHO!
7. YHEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE JUCHHUIIJINHbI

Ocnosnas rumepamypa:

1. Niyitanga Evode, Sarmad Ahmad Qamar, Muhammad Bilal, Damia Barceld, 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, MI 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
Hononnumenvnas numepamypa:

1. ConoBesinoB A. A., Uepnun C. . JIukBuaamust HAKOIJIEHHOTO Bpela OKPYXakoIIei cpese B
Poccuiickoit @enepanuu. — 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

Pecypcor unghopmayuonno-menexommynuxayuonnou cemu « Mnmepnemy:
1. ObC PY/IH u croponnune ObC, kK KOTOpbIM CTyAEHTbl YHUBEPCUTETA UMEIOT AOCTYI Ha OCHOBAaHUU
3aKJIFOYEHHBIX TOTOBOPOB
- OnexrponHo-oubanoreunas cucremMa PYJIH — ObC PY/IH https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubmuoreka onnaitn» http://www.biblioclub.ru
- OBC KOpaiit http://www.biblio-online.ru
- OBC «Koncynbranr crynenray www.studentlibrary.ru
- OBC «3nannym» https://znanium.ru/
2. ba3bl TaHHBIX U IOUCKOBBIE CHCTEMBI

https://www.mnr.gov.ru/activity/directions/likvidatsiya nakoplennogo vreda okruzhayushchey srede/
- http://publication.pravo.gov.ru/document/000120231228004 1
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- Haykomerpuueckas 6a3a nanabix Lens.org https://www.lens.org

Yuebno-memoouueckue mamepuanst 0jisi CAMOCMOAMENbHOU pabomsl 00YUAIOWUXCSA NPU OCBOCHUU
OUCYUNTUHBL/ MO0V *:

1. Kypc nekuuit no nuctuminae «Modern remediation technologiesy.
- https://esystem.rudn.ru/course/view.php?id=20008

* - Bce yueOHO-METOANYECKUE MaTepHaIbl 171 CaMOCTOATEIbHONH paboThl 00yHaIOIMXCS Pa3MEILAIOTCs B COOTBETCTBHU C JEHCTBYIOIMM
NOpsAAKOM Ha crpanule aucuuinssl B TYUC!
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Damunus 1.0



