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1. HEJIb OCBOEHUSA JUCHUITJINHBI

Hucrunmmaa  «Environmental control and MSW monitoring programs» BXOIUT B MPOTPaMMy
Maructparypbl «KomIiekcHoe yrpaBieHHE TBEPAbIMH OBITOBBIMH OTXOJAaMu» 1o Hampasienuro 05.04.06
«DKOJOTHUSIT U TPUPOJONOJIb30BAHUE» M H3ydaeTcs B 3 ceMecTpe 2 Kypca. JIMCUMIUIMHY peanu3yer
JlemapraMeHT 3KOJOTHYecKoi 0e30MacHOCTH U MEHEKMEHTA KauecTBa MpOoAyKUWHU. J[uciuminia cocTout
u3 8 pa3fenoB W § TEM W HampaBlieHA Ha HM3yYEHHE COBPEMEHHBIX (U3MKO-XUMHYECKUX, B TOM YHCIIE
MHCTPYMEHTAJIbHBIX METOA0B KOHTPOJIS © MOHUTOPUHTA B CUCTEME YIIPABICHUS OTXOJIaMHU.

Ilenpto  ocBOeHHS  AUCUMIUIMHBI  siBhsieTcss  O3HAKOMJIEHHE  CTYAEHTOB C  COBPEMEHHBIMU
(U3UKO-XUMHUYECKUMH, B TOM YHCJI€ MHCTPYMEHTAIbHBIMU, METOIaMU KOHTPOJISI | MOHUTOPUHTA B CUCTEME
YIOpaBJIeHUS] OTXOAaMH; TEOPETUUECKUMHU OCHOBaAMH OOIIUX J1a00paTOPHBIX U CHEIHAIbHBIX COBPEMEHHBIX
(U3UKO-XUMHUYECKUX METO/IOB, HCIIONB3YeMbIX B KOHTPOJIE M MOHHUTOPUHIE B CHUCTEME YMpaBICHHS
OTXO/laMH{; TPUHUUIAMU pabOThl COBPEMEHHOW AaHAIMTUYECKOM ammaparypbl; OCHOBAMHU IOCTAHOBKH
AKCIIEpUMEHTa U 00pabOTKH MaTepHAJIOB HCCIICOBAHUS; 0COOCHHOCTIIMHU MPo000TOOpa M KaYECTBEHHOTO 1

KOJIMYECTBEHHOIO0 aHajn3a OOBEKTOB pPa3iinudHOro IMPOUCXOXKACHHUA, IIporpaMMaMH 3KOJIOTMYCCKOIO

MOHHMTOPUHIA PA3IUYHBIX 0OBEKTOB 0OpAIIEeHHUs OTXOAAMH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA JHCIHUIIJIMHBI

OcBoenue npucuuiuinabl «Environmental control and MSW monitoring programsy» HampasjeHO Ha
¢dopmupoBaHue y 00yUyaroMUXCs CICAYIONIMX KOMIIETCHIUH (YaCTH KOMIIETEHIIH):

Tabnuya 2.1. Ilepeuenv komnemenyuii, popmupyemvlix y 00y4aouuxcs npu 0C80eHul OUCYUNIUHb
(pe3ynbmamul 0C80eHUsS OUCYUNTUHDL)

Indp KoMmeTenmust HNupuxaropsl ROCTHKEHHS KOMIIETEHITHH
(B paMKax JaHHOU TUCHMIIINHBI)
Crioco0eH 0CyIIeCTBISATh KPUTHIECKUI VYK-1.1 3Haer criocoOsI perieHnst NpoOIeMHBIX 3a1a4 1
aHaJM3 MPOOIEMHBIX CUTYallUil HA OCHOBE BBISIBIISITH UX COCTABJISIIOIINE U CBSI3U MEXKILy HUMU;
CHUCTEMHOT'0 ITOJIX0/1a, BBIPA0ATHIBATh VK-1.2 Ymeet ocyliecTBIATh MOUCK BAPUAHTOB
VK- CTpaTeruio JeHCTBUI peleHus mpoOIeMHON 3a/1a4i Ha OCHOBE JOCTYITHBIX U
i HAJIC)KHBIX UCTOYHUKOB HH(POPMAIUH;
YK-1.3 Bnaneer crparerueii perieHus npooieMHoi
CUTyallud Ha OCHOBE CUCTEMHOI0 U
MEXAUCLUUIUTMHAPHOTO OAXO0A0B;
Crioco0OeH omnpeessITh U pean30BhIBATh YK-6.1 CriocobeH aHaIH3upOBaTh OONBIINE MACCUBBI
VK-6 MIPUOPUTETHI COOCTBEHHOM NEATCIBHOCTH U HHpOPMAIH TPOPECCUOHATBHOTO COACPIKAHMS,
CHoCcO0BI €e COBEPLIEHCTBOBAHHS HA OCHOBE VK-6.2 CriocoOeH IpoBOANTH aHAJIM3, CHHTE3 U
CaMOOLIEHKU ONTHUMM3ALMIO PEIICHUN TOCTABIEHHBIX 33/1a4;
Crioco0eH K MPOBEICHUIO IPOCTPAHCTBCHHBIX, TIK-13.1 YMmeeT npoBOAUTH aHATIN3 U OLEHKY
TEPPUTOPHAITEHBIX, AEMOTPAQUICCKHUX, UMCIOIIUXCS PECYPCOB U YCIOBUI, HCOOXOMMBIX JIJIs
COLIMOJIOTMYECKUX, IKOHOMUYECKHUX peanu3anuu ucciaeI0BaHHuii;
MK-13 HCCIIEOBAHUN, MHKEHEPHO-TE€OJIOTHUECKUX, ITK-13.2 CnocoOeH MpoBECTH OLICHKY CTEIICHH yIepoa
KapTorpauuecKux U3bICKaHUI U JeTpajaliy IPUPOITHOM Cpelibl;
IIK-13.3 Brnageer meTogaMu pa3pabOTKU MOIEeiH
Pa3BUTHSI SKOJIOTUYECKO OOCTAHOBKH MIPH PA3TUUHON
AHTPOIOT€HHON Harpy3Ke;

3. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OII BO

JucuurinHa

«Environmental control and MSW monitoring programs» OTHOCHUTCS K 4YacTH,

dopmupyemMoli  yyaCTHMKaMH OOpa30BaTENbHBIX OTHOHICHHWH Onoka 1 «JucuumiuHsl (MOZYNH)»
00pa3oBareIbHOI MPOrpaMMBbl BBICIIETO 00pa30BaHUSI.

B pamkax oOpa3oBaTenbHON NpOrpaMMbl BBICIIETO 00pa3oBaHUs 00ydaromuecs TakKe OCBaMBAIOT
Jpyrue IUCLUUIUIMHBL W/MIU MPAKTUKU, CIIOCOOCTBYIOIIME JOCTH)KEHHUIO 3aIlNTAHMPOBAHHBIX PE3YIIbTaTOB
ocBoeHus quctMIuIHbl « Environmental control and MSW monitoring programs.




pesyromamos OC60€HUA ducuunﬂuﬂ bl

Tabnuya 3.1. Ilepeyenv komnonenmos OII BO, cnocob6cmeyowux 00CmudiceHuro 3an1aHupoB8aHHbIX

HanveHoBAHE IIpenmecTByomue Mocaenyromue
Mngp AUCHHUILINHBI/ MOTY.TH, JAUCHUTIINHBI/MOLYJIH,
KOMIeTeHIH . %
NPaKTHKHA NMPaKTHKA
Crioco0eH ocyliecTBIsATh Modern technologies for nature Pre-Graduation Practice;
KPUTHUYECKHUH aHAIN3 protection;
VK-1 poOJIEeMHBIX CUTYalMi Ha Methodology pf Scientific
OCHOBE CUCTEMHOTO IOAX0/a, Creation;
BBIPa0aThIBaTh CTPATETUI0 Research Work;
JercrBuil Work Experience Internship;
CnocoGeH onpenensTs 1 Philosophical problems of natural Pre-Graduation Practice;
pea30BbIBATH IPUOPHUTETHI sciences;
VK-6 COOCTBEHHOM NEATEILHOCTH U Research Work;
CIIOCOOEI ee Work Experience Internship;
COBEPIICHCTBOBAHMUS Ha
OCHOBE CaMOOLIEHKU
Crnoco0eH K MpoBEICHHUIO Research Work; Pre-Graduation Practice;
NPOCTPAaHCTBCHHBIX,
TEPPUTOPUAIIBHBIX,
JeMorpapuyecKux,
K-13 COLIMOJIOTMYECKHX,
SKOHOMHUYECKHX
HCCIICOBaHUH,
UH)XEHEPHO-T€0I0TNYECKHUX,
KapTorpaduueckux
U3bICKaHUI
* - 3aMOJHAETCS B COOTBETCTBHU ¢ Marpuiiet komnerennuii u CYII OIT BO
** - 3JIeKTHBHBIC AUCIUILIHHBI /TIPAaKTHKU




4. OFBbEM JUCHUILIMHBI 1 BUJIbl YYEEHOM PABOTBI

O6mas TpynroeMkocTh aucuuiuinibl «Environmental control and MSW monitoring programs» cOCTaBIsieT «5» 3a4€THBIX €IUHHIL

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 36 36
Jlexmmn (JIK) 18 18

JlaGoparopusie pabotsi (JIP) 0 0
ITpakTuueckue/cemunapekue 3ansatus (C3) 18 18
Camocmosmenvhas paboma obyuaouuxcs, ax.y. 132 132
Koumponw (sx3amen/3auem c oyenkou), ax.y. 12 12
ak.u.| 180 180

Oo0masi Tpy10eMKOCTb JHCHUILINHBI aK. Y.
3a4.ell. 5 5




5. COAEP)KAHUE JUCLHUIIJINHBI

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

Homep
pasaena

HaumeHoBanue pasaeja
AUCHUIITIHHBI

HaumMeHoBaHue TeMbl

Coz[epmaﬂne TEeMbI

Bun
y4eOHoi
padoThI*

Pazgen 1

Classification of methods for
monitoring and identifying of
waste components

1.1

Classification of methods for
monitoring and identifying of
waste components

Chemical methods. Physical methods. Biological methods. The main fields of application of
each group of methods.

JIK, C3

Paznmen 2

Methods of elemental analysis

2.1

Methods of elemental
analysis

Atomic adsorption analysis. Atomic emission analysis. X-ray fluorescence analysis. Neutron
activation analysis. Method of mass-spectral analysis.

JIK, C3

Paznen 3

Titrimetric methods of analysis

3.1

Titrimetric methods of
analysis

Types of titrimetric analysis. Titration types.

JIK, C3

Paznen 4

Mass Spectrometry

4.1

Mass Spectrometry

Ionization methods: electron impact, chemical ionization, photoionization, field ionization,
field desorption, fast atom bombardment, matrix laser desorption ionization (MALDI),
electrospray. Ion detectors: Faraday cup, secondary electron multiplier, multichannel
amplifier. Mass analyzers: operating principles, resolution. Advantages and disadvantages.
Analytical possibilities of mass spectrometry. Molecular, fragmentation and metastable ions.
Combinations of a mass spectrometer with chromatographs. Examples of the use of mass
spectrometry.

JIK, C3

Paznen 5

Chromatography

5.1

Chromatographic separation
of a mixture of substances

Physical and chemical adsorption. adsorption-desorption equilibrium. Width and shape of the
chromatographic peak. Resolution of the chromatographic column. The device and scheme of
operation of the chromatograph. Dead time and retention time. Packed and capillary columns,
their parameters. Optimal dimensions and resolution of the chromatographic column.
Detectors

JIK, C3

Paznen 6

Radiospectroscopy

6.1

Radiospectroscopy basics

Magnetic moments of the electron and nuclei. NMR active nuclei. Spin in a constant
magnetic field. Magnetic moment and Larmor precession. Absorption of energy of a
high-frequency field. Spectroscopy of nuclear magnetic resonance. Chemical shift. Spin-spin
interaction. Application of the NMR method. Spectroscopy of electron paramagnetic
resonance. Hyperfine structure of the EPR spectrum. Structural and dynamic characteristics
of a substance determined by EPR methods. Schematic diagram of an EPR spectrometer.
Application of the EPR method.

JIK, C3

Paznen 7

Optical spectroscopy

7.1

Optical spectroscopy basics

Classes of spectral devices. Dispersive elements of spectral instruments and their resolution.
The passage of light through an absorbing medium. Absorption cross section, molar
extinction coefficient. Law of Lambert-Bouguer-Beer. Spectra of absorption, emission and
scattering. Luminescence and fluorescence. Spectral ranges and corresponding degrees of
freedom in molecular systems. Rotational spectra and microwave spectroscopy. Vibrational
spectra and infrared spectroscopy. Vibrations of polyatomic molecules. Electronic transitions
and spectroscopy in the visible and ultraviolet ranges. Intensity of electronic-vibrational
spectra: Franck-Condon principle. Spectroscopy of Raman scattering of light.

JIK, C3

Paznen 8

Federal Law on production and
consumption waste

8.1

Federal Law on production
and consumption waste Basic
concepts.

Legal regulation in the field of waste management. Requirements for waste disposal facilities.
Requirements for the handling of hazardous waste. Requirements for the transport of
hazardous waste. State cadastre of waste. Production control in the field of waste
management.

JIK, C3

* - zamonusiercst Tonbko no OUYHOU popme obyuenus: JIK — nekuuu; JIP — naboparopusie padotsi; C3 — npakTHueCcKre/CEMUHAPCKHE 3aHSITHSL.




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. Wastewater Monitoring and Management by Advanced Approaches//Ali Mohd Yatoo, Surendra Suthar,
Maulin P. Shah. Springer Singapore. 2026 DOI https://doi.org/10.1007/978-981-95-2601-7

2. Jiachen Wang Zhen Qiao A comprehensive review of landfill leachate treatment technologies Front.
Environ. Sci., 02 September 2024 Sec. Water and Wastewater Management Volume 12 - 2024 |
https://doi.org/10.3389/fenvs.2024.1439128

3. Ramesha Chandrappa - Diganta Bhusan Das Solid Waste Management Principles and Practice Second
Edition Environmental Science and Engineering Springer Nature Switzerland AG 2024
file:///C:/Users/user/Downloads/978-3-031-50442-6.pdf

4. Hemalatha Vegi , V.D.N Kumar Abbaraju, B.S.A Andrews, N.V.S Venugopal, Mahadi Danjuma Sani
Physicochemical Properties of Soil around the MSW Dumpsite in North East Coast — A Sustainable Waste
Management Practice Pol. J. Environ. Stud. Vol. XX, No. X (XXXX), 1-9 DOI: 10.15244/pjoes/191612
2024 https://www.pjoes.com/pdf-191612-120229?filename=Physicochemical.pdf

5. Deval Jugraj Singh, Anil Kumar Dikshit, Mohan B. Dangi, George Tchobanoglous, Sunil Kumar,
Performance analysis of municipal solid waste management using technical indicators, Environmental and
Sustainability Indicators, Volume 26, 2025, 100693, ISSN 2665-9727,
https://doi.org/10.1016/j.indic.2025.100693.
(https://www.sciencedirect.com/science/article/pii/S266597272500114X)

6. Municipal Waste Management: Policies and Strategies//Sanjeev Kumar, Mohammad Badruddoza
Talukder, A.K. Haghi CABI, 2025.
https://www.cabidigitallibrary.org/cms/asset/52aa5b8b-c1f1-43cd-b016-d345e¢937e¢246/9781836990666.000
0.preview.pdf

7. Andrade, M. A., Braga, R. M. Q. L., Tavares, A. d. N., & Marques, R. C. (2025). The Use of Indicators
in the Regulation of Municipal Solid Waste Management: A Bibliometric Analysis (2004-2024).
Sustainability, 17(4), 1348. https://doi.org/10.3390/sul7041348
Jononnumenvuas rtumepamypa:

1. Lawrence K. Wang, Yung-Tse Hung, Nazih K. Shammas Advanced Physicochemical Treatment
Processes Volume 4, HANDBOOK OF ENVIRONMENTAL ENGINEERING Humana Press, Totowa, New
Jersey 2006, 697 p




2. Physicochemical treatment processes / edited by Lawrence K. Wang, Yung-Tse Hung, Nazih K.
Shammas.p. cm. — (Handbook of environmental engineering) Library of Congress
Cataloging-in-Publication Data (2004) ; v. 3. 628p
http://ndl.ethernet.edu.et/bitstream/123456789/74761/1/Lawrence%20K.%20Wang.pdf

3. Alastair W. Nicol Physicochemical Methods of Mineral Analysis . Springer , Plenum Press. London.
https://books.google.lu/books?id=clbaBwA AQBAIJ&printsec=frontcover&hl=de&source=gbs ge summary
_r&cad=0#v=onepage&q&f=false
Pecypcol ungpopmayuonno-menexommynuxayuonnou cemu « Mumepremy:

1. ObC PY/IH u croponnune ObC, kK KOTOPbIM CTyAEHTHl YHUBEPCUTETA UMEIOT JOCTYI 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 «3nananym» https://znanium.ru/
2. ba3bl JaHHBIX U TIOMCKOBBIE CUCTEMBI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- Hayxomerpuueckas 6a3a nanusix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansl 05 camocmosamensHou pabomsl 00yUarOWUXcs NPU 0C80EHUU
OUCYUNTUHBL/MOOYIS*:
1. Kypc nexunii no auctummae « Environmental control and MSW monitoring programs.

* - Bce yueOHO-METOANUECKUE MaTepHaIbl 1711 CaMOCTOATEIbHONH paboThl 00yHaIOIMXCS Pa3MEILAIOTCs B COOTBETCTBHUU C JEHCTBYIOIMM
NopsAAKOM Ha crpanule aucuuuinssl B TYUC!
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