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HOACHUTEJIBHAA 3AIIMCKA

VYyebnas nporpamma aucturuimabl «Carbon Neutrality and Environmental
Sustainability» ompenenser u periaMEeHTUPYET CTPYKTYPY U COJEpKaHHE
MOATOTOBKM Maructpa o0pa30oBaTeIbHOW MHporpaMMbl YIIIyOJEHHOTO BBICIIETO
oOpa3oBaHus W MpeIHA3HAYEHA JJIsl CTYJACHTOB MarucTpaTypbl Ha aHTIHUUCKOM
a3blke 1o crnenuanbHocTu 7-06-0532-02 T'mapomereoposiorus, npoduin3anuu:
Knumatnyeckue pucku u ympaBieHue BOAHBIMU pecypcamu/ 7-06-0532-02
Hydrometeorology, profiling: Water resources management and climate risks.

Hean u 3axa4u y4eOHOM JUCHUILTHHBI

Heap yueOHON AUCUHUIUIUHBI — (OPMUPOBAHUE TPEJICTABICHUS O POJU U
3HaYeHUU (aKkTopa yriaepoaHON HEUTPATbHOCTHU JJisl 00ECIIeUeHUs SHEPTEeTUUECKOM
0€30MacHOCTH, CHIXKEHUSI Harpy3Kd Ha KIMMATHYECKYI0 CHUCTEMY M pealu3aluu
1enen 1 3a1a4 yCTOMYMBOIO Pa3BUTHSI COBPEMEHHOI'O OOIIIECTBA.

B pamkax mocTaBieHHOW LENW 3aJ4a4YM Y4eOHOM IMCHUILUIMHBI COCTOSAT B
CHENYIOLIEM:

1) dbopmupoBanue y oOydaromuxcsi MPEeACTaBICHUSI O CYIIHOCTH, LEISAX U
3a/1a4ax yCTOMYMBOIO Pa3BUTHUS, MMyTAX U CIIOCO0AX €ro JOCTHXKECHUS;

2) 3HAKOMCTBO C MOHATHEM M KOHUEMIMUSMU YCTONYMBOW HSHEPTETUKU U
YIJIEPOAHON HEUTPATbHOCTH U C WHHOBAIMOHHBIMU TEXHOJIOTHUSIMU HX
JTOCTHKCHUS,

2) BeIpabOTKa MPAKTUUYECKUX HABBIKOB OIIEHKH YTJEPOJHBIX BBIOPOCOB st

pelIeHus MPaKTUUECKUX 3a]1ay;

MecTo yuyeOHOIl IUCHUIUIMHBI B CHUCTEME IMOATOTOBKM CIEHUAIUCTA C

yIIIyOJI€HHBIM BBICIIUM 00pa30BaHUEM (MarucTpa).

VYyeonas qucuumnHa «Carbon Neutrality and Environmental Sustainability»

otHocuTcsa Kk moayarw «Hydrometeorological risks» kommoHeHTa yupexaeHUs
00pa3oBaHU.

CBsi3u Cc [pyruMu y4yeOHBIMH AWCHMUIUIMHAMH, BKJIIOYas YydeOHbIe
OUCHUIUTAHBl KOMIIOHEHTa YUYPEeXKJEHHUS BBICIIET0 00pa3oBaHUs, AMCIMUILTAHBI
CHeIMaTu3aluu 1 JIp.

Y4yeOHasi AMCUMIINHA CBS3aHA C AUCHUIUIMHON KOMIIOHEHTA YUYpPEKICHHS
oOpazoBanus: «Climate risks and adaptation to climate change».

TpeboBanus K KOMIETEHIIUSIM

OcBoenue yueOHOUM aucuuiuimHbel «Carbon Neutrality and Environmental
Sustainability» nomkHO 0o6ecniedyuTs GOPMUPOBAHKE CIEAYIOMINX KOMIETEHIIHIA:

crnenuaJn3npoBanHblie komnereHunu (SC):

SC — 5. To analyze the factors and risks of ecosystem sustainability at the
current level of economic development and in the future, to assess the effectiveness
of achieving carbon neutrality of the economy at the global, regional, local level.

yHuBepcaiabHble komnerenuun (UC):

UC — 6. To be able to predict the conditions of professional activities’
implementation and solve professional problems in uncertainty.

B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUTUIMHBI MATUCTPAHT JOJDKEH:
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3HATH: OCHOBBI KOHIEMIUM YCTOMYMBOTO PAa3BUTUS U COXPAHEHUS
OKpY’Karolel cpelibl; poJib U 3HAY€HUE BBIOPOCOB MAPHUKOBBIX Ta30B s
dbopMuUpOBaHUSI COBPEMEHHOW TI€03KOJOTMYECKOM CHUTyallMd, B TOM YHCIIE
COBPEMEHHBIX M3MEHEHUW KJIMMaTa; KOHILEMNIUU YTIEepPOJHOW HEUTPaJbHOCTU U
JekapOOHU3aIlMd MUPOBOM SKOHOMHKHU;, TEOPHUIO PHEPreTUUYECKOro IMepexoja u
OCOOCHHOCTH €ro pPa3BUTUSA B PA3JIUYHBIX CTpaHaX WU PETHOHAX, OCOOEHHOCTHU
(dhopMUpOBaHUS MEXKAYHAPOTHOTO PHIHKA YTIIEPOAHBIX KBOT;

yMeTh: aHATU3UPOBATH COCTOSIHUE I100aTbHON KIIMMATUYECKOM CUCTEMBI U €€
JUHAMUKY; OIICHUBATh BJIUSHHE SHEPTreTUYECKOTO MEpPeXojia U SHEPreTUYECKHUX
CUCTEM Pa3IMYHBIX TOCYJAPCTB HAa OKPYKAIOIIYIO CPEIY;

BJIAIeTh: METOJIaMHU KOJIMYECTBEHHOW OIIEHKH YTJIEPOJHOIO Cieja, BKItoYas
UJEHTU(PUKAIIMI0O UCTOYHUKOB BBHIOPOCOB MAapPHUKOBBIX T'a30B M pacyeTa oObema
BBIOPOCOB.

CrpykTypa y4eOHOM 1M CHUIIHHBI

HNucuumnuna wuzydaetcss B 1 cemectpe. Bcero Ha wu3yueHue yudeOHOU
mucuurinabl «Carbon Neutrality and Environmental Sustainability» oTBoguTcs:

- JUIsl OYHOU (hOPMBI NOJIYUEHHS YIUIyOJIEHHOIO BhICIIEro oopasoBanus - 100
4acoB, B TOM uyuciie 36 ayIuTOPHBIX Yaca, U3 HUX: JIKOIMM — 18 4Yacos,
MPAaKTUYECKHE 3aHATUA — 18 4acos.

TpynoeMKocTh yueOHON TUCHUILIMHBI COCTABIISIET 3 3aYETHBIC €AMHUIIBI.

dopma IpPOMEKYTOYHOM aTTECTAllUK — 3a4eT.



CONTENT OF EDUCATIONAL MATERIAL

Topic 1. The concepts of sustainable development
and environmental sustainability

The concept of sustainable development: emergence, evolution and modern
interpretation. Sustainable development goals and methods for achieving them.
International cooperation to achieve sustainable development. The role and
significance of the UN in sustainable development. Concept and criteria of a
sustainable environment. Linking a sustainable environment to overall sustainable
development goals. 2015 Paris Climate Agreement and GHG Protocol.

Topic 2. The concepts of carbon neutrality and decarbonization

The concepts of carbon neutrality and decarbonization: history of formation
and modern interpretation. Carbon footprint of various types of economic activities
(industry, agriculture, transport). Carbon characteristics of different types of fuel and
methods of electricity production.

Modern scientific approaches to studying the concept of energy transition.
The economy of decarbonization in the context of the energy transition. Trends in
the development of decarbonization in the world economy. Analysis of key macro-
scenarios for decarbonization of global energy. Comparative characteristic of energy
balances of different countries in conditions of decarbonization.

Topic 3. Climate change and low-carbon development
Climate change as a threat to the transition to sustainable development.
Scientific basis of climate change problem. International climate policy. Strategies
for low-carbon climate development. Market mechanisms for ensuring low-carbon
development in climate change conditions. Assistance to promote climate change.

Topic 4. Methods to achieve carbon neutrality

Classification of methods to achieve carbon neutrality: operating and
corporate methods of decarbonization. Decarbonization goals of different types of
companies.

Structure of GHG emissions from oil and gas activities sectors: extraction,
transportation, refining and marketing. GHG emissions by Scopes 1, 2 and 3.

Operating methods of decarbonization: improving operational efficiency;
recycling, reuse and utilization of secondary energy resources; energy efficiency;
effective monetization of methane and associated gas; utilization APG; reducing
methane leakage; transition on low carbon sources energy supply enterprises
industry.

Methods of corporate strategy of decarbonization: portfolio optimization
assets; divestments; diversification into green assets and technologies; development
of oil and gas chemical business. Corporate carbon funds.

Carbon trading and use of voluntary offsetting schemes for emissions
reductions.



YUYEBHO-METOJUYECKAS KAPTA YYEBHOM JUCIHUILINHBI

Ounas popMma noaydeHus: yriryoJIeHHOTO BBICIIETO 00pa30BaHUs C MPUMEHEHUEM AUCTAaHIIMOHHBIX 00pPa30BaTEIbHBIX
texnosoruit (J10T)
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1 The concepts of sustainable 4 2 [TucbMeHHBIM OTYET MO
development and environmental MPaKTUYEeCKOi paboTe
sustainability
The concepts of carbon neutrality and 4 4 [TucbMeHHBIH OTYET 1Mo
decarbonization MPAaKTUYECKOH paboTe
Climate change and low-carbon 4 4 [TucbMeHHBIH OTYET 1Mo
development NPAaKTUYECKOH paboTe
Methods to achieve carbon neutrality 6 8 [TuceMeHHBIH OTUET 1O
IPAaKTUYECKOH paboTe




benopycckuit rocy1apCTBEHHBIN YHUBEPCUTET

NHOPOPMAIMUNOHHO-METOANYECKASA YACTD

IlepeyeHb OCHOBHOM JIUTEPATYPbI

. Guidebook to Carbon Neutrality in China: Macro and Industry Trends under
New Constraints. Springer Singapore, 2022. 335 p.
https://doi.org/10.1007/978-981-16-9024-2

. Climate Change 2021: The Physical Science Basis: Summary for
Policymakers. Printed October 2021 by the IPCC, Switzerland. 40 p.
https://www.ipcc.ch/report/ar6/wgl/downloads/report/IPCC_AR6_WGI SP
M_final.pdf

. Knumatuueckue pucKy B MEHSIOIIMXCS YKOHOMUYECKUX yciaoBusax. Jlokmana
JUTs1 OOIIECTBEHHBIX KOHCYIbTanuid. Mocksa, 2022. 51 c.

. https://www.cbr.ru/Content/Document/File/143643/Consultation Paper 211
22022.pdf

. MacrenanoB A.M. VYrnepoaHasd HEUTPaJIbHOCTh KaK OCHOBHOW BEKTOP
MPEACTOSIIEr0 pa3BUTHS MUPOBOM dSHepreTuku: Monorpadus. M.:
W3natensckuii nentp PI'Y nedtu u raza (HUY) umenu U. M. I'y6kuna, 2022.
437 c.

. Tlonouckuit A.b. 3menenus knumara: MUQBI ¥ peasibHOCTh / CeBacTOMOb:
NHCTATYT TPUPOTHO-TEXHUYECKUX CHUCTEM, pEeIaKIIMOHHO-H3IaTeIbCKUN
ornen 2020 1. 223 c.

Hepequb JAOIMOJTHUTEJIbHOM JUTEPaTypbl

. Strategic Energy Plan: Provisional Translation. 2018. URL:
https://www.enecho.meti.go.jp/en/category/others/basic_plan/5th/pdf/strateg
ic_energy_plan.pdf

. Atkuccon, Anan. Kak ycroiiunBoe pa3BUTHE MOXKET U3MEHUTh MUP. / TIEep. €
anry. B. H. Eropoga ; nmox pex. H. I1. Tapacosoii, 2012. 455 c.

. bypuma JL.A. YrneponHas HEUTpaJIbHOCTh — HOBBIM TPEHJ B YIIPABJICHUHU
ouzHecoM // TeHeHIIMY SKOHOMHUYECKOro pa3BuTus B XXI Beke : MmaTepuasl
V MexnayHap. Hay4.-nipakT. KoH(}., Munck, 1 mapra 2023 r. B. 2 4. Y. 1/
benopyc. roc. yu-t1 ; penkoi.: A. A. Koponéna (. pen.). Munck : BI'Y, 2023.
C. 267-270.

. Jlaeeckas E.B. K Bompocy o0 mpaBOBOM acCHeKTe KIMMATHYECKOU
cupaBennuBoctd. // Tpamuuuu W TEPCHEKTUBBI  PAa3BUTHS  HAYKH
AKOJIOTHYECKOTO, MPUPOJAOPECYPCHOTO U arpapHOTo Mpasa : COOPHUK cTaTeit
0 MarepuajaM KpYrjoro cTrojia, NPUYpPOUYEHHOTO K roOuier kadeapbl
9KOJIOTHYECKOro M arpapHoro mpaBa bI'Y, Munck, 20 mas 2021 r. / BI'Y,
IOpunnueckuii pak., Kad. sxkomoruyeckoro u arpapHoro mpasa ; [peakon.: T.
M. Maxkapona (oTB. pen.) u ap.]. — Munck : BI'Y, 2021. — C. 64-67.

. JlonatuukoB A. BonoponaHas sHepreTuka: Kak MIHPOKO, KakK CKopo. //
Duepreruueckas nonutuka, Nel2 (166), nexadbps 2021, c. 24-41.
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6. Jlrobunk O.A. JlekapOoHu3alMs HSHEPTETHUYECKOrO CEKTOpa: pa3padboTka
Kanbkynsitopa cokpamieHus BBIOPOCOB MapHUKOBBIX razoB. // XKypHan
benopycckoro rocymapcTBeHHOro yHuBepcutera. Jkosiorus. 2023. Ne 2,
C. 87-95.

7. Maxkapos U.A. I'nobanbHOE U3MEHEHHUE KIIMMAaTa KaK BbI30B MUPOBOI
SKOHOMHKE U SKOHOMHUYECKOHN Hayke // DkoHoMmuueckuit sxypHan BIIID.
2013. Ne 3. C. 512-532.

8. Pa3pabGoTka crTpaTeruii HU3KOYIJIEPOJAHOIO KIMMATHYECKH YCTOWYMBOIO
passutusi: PykoBoncrso ITIPOOH. Bepcus 1. [TPOOH, Anpens 2011. URL:
http://www.rusecounion.ru/sites/default/files/UNDP-LED.pdf

Ilepeyenb pekoMeHayeMbIX CPeICTB JUATHOCTUKHA U METOAUKA
(hopMHUPOBAHUS UTOTOBOI OTMETKH

dopmoii TPOMEXKYTOUHOM artectaruu no auciumiauHe «Carbon Neutrality
and Environmental Sustainability» y4eOHbIM IJITaHOM MPETyCMOTPEH 3a4eT.

[Ipu QopmupoBaHUM HTOTOBOM OTMETKHM HCHOJIB3YETCAd pPEUTHUHTOBas
CUCTEMa OILICHKM 3HaHWI MarucTpaHTa, Jarolias BO3MOXKHOCTb MPOCIEIUTh M
OLICHUTh JUHAMUKY MPOLECCa TOCTHXKEHUS Lieneill 00yueHus. PeiiTunrosas cucrtema
IpeaycCMaTpUBaeT UCIOJIb30BAHUE BECOBBIX KO3(P(ULHUEHTOB B X0Ji€ MPOBEACHUS
KOHTPOJIbHBIX MEPONIPUATUI TEKYIIEH aTTECTALINH.

[IpumepHble BecOBble KO3(P(MUIMEHTHI, ONpPENEAIONINe BKIAJL TEKYyIIeH
aTTECTallui B OTMETKY MPHU MPOXOKIECHUU MPOMEKYTOUHOU aTTeCTAIUU:

®opMupoBaHUE OTMETKH 32 TEKYLIYIO aTTECTALHIO:

- MMCHMEHHBIE OTYETHI MO MPAKTUUYECKUM 3aHATHSAM (CpenHeapupMeTHuecKas
BEJIMYMHA OTMETOK 3a MUCbMEHHBIE OTYETHI IO BCEM MPAKTUUECKUM 3aHATHIM) — 100 %;

OOyuaromuiics AOMyCKAaeTcsl K MPOMEXYTOUHOW aTTeCTallMd MO Y4eOHOM
JUCHUIUIMHE TPU YCIOBUM TMOJYyYECHUS MOJOKUTEILHON (4 M BBINIE) OTMETKH
TEKyLIEH aTTeCTAllH 0 JUCIUIUIMHE.

HToroBasg oTMeTKa MO AMCLUMIUIMHE PACCUMUTHIBAETCS HA OCHOBE OTMETKH
TeKyIlel artectanuu (PEUTUHTOBOM CUCTEeMbI OlleHKH 3HaHul) — 40 % u oTMeTKH
Ha 3adete — 60 %.

HpnMepHaﬁ TCMATHKA MPAKTHYCCKHUX 3aHATHH

Topic 1. The concepts of sustainable development and environmental
sustainability.

Topic of class. Analysis of international legislation on sustainable development
goals.

Topic 2. The concepts of carbon neutrality and decarbonization.



http://www.rusecounion.ru/sites/default/files/UNDP-LED.pdf

Topic of class 1. The regional structure of production of the main fuel and
energy resources.

Topic of class 2. The geographical features of monopolization of the global
energy market.

Topic 3. Climate change and low-carbon development.

Topic of class 1. Analysis of the 2015 Paris Climate Agreement as planned.

Topic of class 2. Climate changes and energy transition.

Topic 4. Methods to achieve carbon neutrality.

Topic of class 1. International practices of calculating Scope 1.

Topic of class 2. International practices of calculating Scope 2.

Onucanye HHHOBAIIMOHHBIX MOJX0A0B H METOI0B
K MpenoiaBaHuI0 Y4eOHO JUCIMILTHHBI

OO6pa3zoBarenbHblil Tporecc mo y4deOHoi mucuumiune «Carbon Neutrality
and Environmental Sustainability» noctpoeH ¢ HCHOJIB30BAHUEM HPAKMUKO-
OpUEHMUPOBAHH 020 NOOX00A, KOTOPBIN MPEINOJIAracT:

- OCBOEHUE COJIepKaHsl 00pa30BaHUs Yepe3 PEIICHUs] MPAKTUYECKUX 3a/1a4;

-npuoOpeTeHue HaBBIKOB A(P(EKTUBHOTO BBIMOJHEHUS Pa3HBIX BUOB
npodeCCUOHAIBHON JIEATEIbHOCTH, BKJIIOYAas TE€OUH(POPMAIMOHHBIN aHaIu3 U
MOJIETUPOBAHUE B PEIICHUN HAYYHBIX 3a]1a4;

- ACTIONIb30BAHUE  TPOILIEAYp, CIOCOOOB  OLEHUBAHUS, (DUKCUPYIOIIUX
c(hopMUPOBAHHOCTH MPO(PECCUOHATBHBIX KOMIIETCHIIUH.

MeToauvyeckue peKOMEHIAUM 110 OPTraHU3ANUN
CaMOCTOSITE/IbHOM PadoThHI 00yYAKOLIUXCH

CamocrosiTenbHass paboTa CTyA€HTOB Mo y4yeOHOW aucuurmiuHe «Carbon
Neutrality and Environmental Sustainability» mnpeanonaraer yriayOnaeHHOe
U3YyYEeHUE  OCHOBHOM M  JIONOJHUTEIBHOH  JIUTEpaTypbl,  BBIIOJHEHHE
UCCJIEI0BATENbCKUX MPOEKTOB. /[l opraHu3anuyu caMOCTOSTENIbHOM padOThI
CTYJIEHTOB 1O Y4YeOHOW JUCUUIUIMHE MPEIIOJIaraeTcs  HUCIOJIb30BAaHUE
COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTUH, pa3MEIIEHHUE B CETEBOM JOCTYIIE
KOMILIEKCA yUeOHBIX U y4eOHO-METOUYECKUX MaTepUaioB (YyueOHO-ITpPOrpaMMHbIE
MaTepuaibl, y4eOHble H3JaHUS [JI1 TEOPETUUYECKOTO H3YyYEHHs TUCLUILIMHBI,
METOJMYECKHE YKa3aHUs K MPAKTUUYECKUM 3aHATUSAM, MaTepHallbl TEKYIIEro
KOHTpPOJISL M TEKyllell arrecTanuu (BOIPOCHI ISl MOATOTOBKH K 3a4€Ty, TECThI),
CIIUCOK PEKOMEHAYEMOM JIUTEPATypbl, THHOPMALIMOHHBIX PECYPCOB U .

IIpuMepHbBIii NepeYeHb BONPOCOB K 3a4eTy

1. Sustainable development goals and methods for achieving them.
2. International cooperation to achieve sustainable development.
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The role and significance of the UN in sustainable development.

Concept and criteria of a sustainable environment.

Linking a sustainable environment to overall sustainable development

goals.

2015 Paris Climate Agreement and GHG Protocol.

Carbon footprint of various types of industry.

Carbon footprint of various types of agriculture.

9. Carbon footprint of various types of transport system.

10.Carbon characteristics of different types of fuel.

11.Carbon characteristics of different types of electricity production.

12.Trends in the development of decarbonization in the world economy.

13.The key macro-scenarios for decarbonization of global energy.

14.Decarbonization goals of different types of companies.

15.Structure of GHG emissions from oil activities sectors.

16.Structure of GHG emissions from gas activities sectors.

17.GHG emissions by Scope 1.

18.GHG emissions by Scope 2.

19.GHG emissions by Scope 3.

20.Climate change as a threat to the transition to sustainable development.

21.Scientific basis of climate change problem.

22.International climate policy.

23.Strategies for low-carbon climate development.

24 Market mechanisms for ensuring low-carbon development in climate
change conditions.

25.Assistance to promote climate change.

26.0perating methods of decarbonization.

27.Improving operational efficiency.

28.Recycling, reuse and utilization of secondary energy resources.

29.Energy efficiency.

30.Effective monetization of methane and associated gas.

31.Transition on low carbon sources energy supply enterprises industry.

32.Methods of corporate strategy of decarbonization.

33.Portfolio Optimization assets.

34.Divestments.

35.Diversification into green assets and technologies.

36.Development of oil and gas chemical business.

37.Corporate carbon funds.

38.Carbon trading and use of voluntary offsetting schemes for emissions

reductions.
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MPOTOKOJI COIJIACOBAHUSI YYEBHOHM TPOI'PAMMBI YBO

HazBanue
yueOHOI
TUCLIUIUIAHBIL,
C KOTOpOH
TpedyeTcs
COIIACOBAaHUE

Ha3Banune
Kadeapsl

[Ipennoxenus

00 U3MEHEHUSX B
coJlepKaHUH y4eOHOM
IPOrpamMMBl
YUPEXKIAECHUS BBICIIETO
00pa3oBaHUs MO
y4eOHOM AMCLMILINHE

Pemenne, npunsaroe
kadeapou,
pazpaboTaBiieit
y4eOHYI0
nporpammy (c
yKa3aHUEM JaThl U
HOMEpa MPOTOKOJIA)

Climate risks
and adaptation
to climate
change

kadeapa ol1ero
3eMJICBEICHUS U

THIPOMETEOPOIIO
THH

Her

N3menennii B
coliepKaHUHU
y4eOHOM mporpaMMBbl
He TpedyeTcs
(mporokon Ne 12

ot 24.05.2023 1.)
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AOIOJTHEHUA U UBSMEHEHMS K YYEBHOM IMPOI'PAMME 110
N3YYAEMOU YYEBHOU JUCIUIIJIMHE
Ha 2023/20243 yueOHbIl TOT

No JIOTOTHEHNST 1 U3MEHEHUS OcHoBaHue
n/m

VYu4eOHas mporpamma nepecMoTpeHa u 0100peHa Ha 3acelaHuu Kadeapbl
(mpotoxom Ne oT 20 T.)

3aBenyromuii kadeapoi

YTBEPXJAIO
JlexaH (akynprera
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