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1. HaumeHoBaHUE QM CIUATIIHHBI
Introduction to Modern Climate Change

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noaroroku: 05.03.06 Dxonorust 1 mpupo10M0Ib30BaHUE

HAIMPAaBIEHHOCTb DKOJIOTHYECKasi HH)KEHEPHsI U HOBasi SHEPreTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuiuinabl Introduction to Modern Climate Change y oOyuaroierocs
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.10.1 Pa3pabatbIBaeT 1jaaH MEpONPUATHI 110 YIIPABICHHUIO U YCOBEPIIEHCTBOBAHUIO
MIPUPOIOTIONB30BaHMS, HATIPABJICHHBIX Ha BBHIMOJHEHUE TPEOOBaHUIT HOPMATUBHBIX NMPABOBHIX AKTOB B 00J1aCTH
OXpaHbI OKPY’KAIOIIEH CPebl C Y4ETOM MEPEIOBOTO OMBITA OTEYECTBEHHBIX U 3apyOS)KHBIX KOMITAHUH 110
MOBBIIIEHUIO SKOJIOIMYECKON 6€30MacHOCTH



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasjieHue moaAroroBKu

05.03.06 Dxonorusi U TPUPOIONOIL30BAHKIE (HAPABIEHHOCTD:
DKoJoru4ecKasi MH)KEHEpHs U HOBasi SJHEPTreTUKa)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 5
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBenenne NpakKTHYECKHUX 28
3aHATHI, CEMHMHAPOB
CamocTrosiTesbHast padoTa 66

@®opMbI TeKyl1ero KOHTPOJIS

3amuiiaeMoe KOHTPOoJIbHOE MeporpusiTe (3)
Htorosoe koHTposbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auer (5 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Introduction to modern climate change
We will explored the fundamental physics that leads us to confidently conclude that humans are now changing
the climate and that continuing to add greenhouse gases to the atmosphere could bring serious changes to our
climate over the next century and beyond. We are not certain how bad this climate change will be, but the upper
end of the range (global and annual average warming several degrees Celsius above pre-industrial temperatures)
includes warming large enough for many to consider its impacts catastrophic. Even the lower end of the range,
about 1.5°C-2°C above pre-industrial temperatures, will be challenging for the world’s poorest as well as our
most vulnerable ecosystems. We will also explore a number of possible responses to this risk, including
mitigation, adaptation, solar radiation management, and carbon dioxide removal. We will even touched briefly
on the political debate over climate change. Ind the and, I will discuss the elements of an effective response to
climate change.

An Introduction to the Climate Problem
In this lecture, we begin our tour through the climate problem by defining weather, climate, and climate change.
I address the questions of whether the Earth’s climate is currently changing and how it has changed in the past.
You will see overwhelming evidence that the climate is indeed changing and that it has changed significantly
over the Earth’s entire history. In this lecture, we detail the overwhelming evidence that the Earth’s climate is
changing — evidence so overwhelming that the IPCC describes the warming as "unequivocal".

Radiation and Energy Balance
The Earth’s climate is a complex physical system. Nevertheless, we can still understand much about the climate
even without an advanced degree in physics. In this lecture, we will learn the physics needed to understand
climate. Then, in lecture "A Simple Climate Model", we will use this physics to construct a simple model of our
climate.

A Simple Climate Model
Scientists have been studying the Earth’s climate for nearly 200 years and, over that time, a sophisticated and
well-validated theory of our climate has emerged. In this lecture, we take the fundamental physics we learned in
the last lecture and use it to explain how greenhouse gases warm the planet and why the temperature of the
Earth is what it is. By the end of the lecture, you will understand why scientists have such high confidence that
adding greenhouse gases to the atmosphere will warm the planet.

The Carbon Cycle
In the simple model of the climate presented in lecture "A Simple Climate Model", the temperature of a planet is
set by the number of atmospheric layers, the albedo, and the solar constant. I said there that the number of layers
is determined by the abundance of greenhouse gases in the atmosphere, but I was intentionally vague about what
a greenhouse gas is, or which components of our atmosphere are greenhouse gases. In this lecture, I address
these questions and discuss in detail the key greenhouse gas for the problem of modern climate change, carbon
dioxide.

Forcing, Feedbacks, and Climate Sensitivity
In lecture "A Simple Climate Model", we showed that the temperature of a planet is a function of the solar
constant, the albedo of the planet, and the composition of the atmosphere. In Lecture "The Carbon Cycle", we
showed that humans are altering the composition of the atmosphere by adding greenhouse gases to it, thereby
increasing the number of layers, so we would expect the planet’s temperature to be increasing. In Lecture "An
Introduction to the Climate Problem", we showed that temperature is indeed going up. If that were all there was
to climate change, we would be done with the science. But, as we’ll talk about in this lecture, there is more
interesting physics that we have to consider to fully understand the evolution and magnitude of modern climate
change.



Predictions of Future Climate Change
In lecture "Forcing, Feedbacks, and Climate Sensitivity", we discussed the concept of radiative forcing, which is
an imposed change in planetary energy balance. In response, the planet’s temperature adjusts so as to restore
energy balance, with the climate sensitivity determining how much warming is required. Thus, predictions of
future climate require predictions of how radiative forcing will evolve in the future combined with an estimate
of the Earth’s climate sensitivity.

Impacts of Climate Change
Practically everything is burning. The weather is anomalously hot... What’s happening with the planet’s climate
right now needs to be a wake-up call to all of us, meaning all heads of state, all heads of social organizations, in
order to take a more energetic approach to countering the global changes to the climate.

Exponential Growth
Before we continue our discussion of climate policy, we need to take a detour to examine exponential growth,
which may be the most important concept that you have never heard of. It touches many aspects of your life,
from the growth of credit card debt and pandemics to governing key processes in biology, physics, economics,
and, yes, climate change policy.

Fundamentals of Climate Change Policy
In the previous lecture, we have seen that (1) the Earth is warming, (2) human activities are the dominant cause,
(3) warming over the next century will likely be a few degrees Celsius, and (4) such warming carries with it a
risk of serious, perhaps even catastrophic, impacts for humans and the planet’s ecosystems. In this lecture
discussed the options we have to address climate change: adaptation, mitigation, solar radiation management,
and carbon dioxide removal.

Mitigation Policies
Adaptation will, by necessity, be an important part of our response to climate change. However, relying entirely
on adaptation as our only response to climate change is fraught with problems. Geoengineering (solar radiation
management and carbon dioxide removal) is another possibility, but one that few people think should be used
now. It may help us achieve our climate goals, but no one seriously suggests that it should be risk way of dealing
with climate change.

A Brief History of Climate Science and Politics
In this lecture are described the context of the policy debate by providing a brief history of climate change
science, policy, and politics.

Putting It All Together: A Long-term Policy to Address Climate Change
We have now reached the final lecture on our trip through the problem of modern climate change. In the
previous 13 lectures, we explored the fundamental physics that leads us to confidently conclude that humans are
now changing the climate and that continuing to add greenhouse gases to the atmosphere could bring serious
changes to our climate over the next century and beyond. We are not certain how bad this climate change will
be, but the upper end of the range (global and annual average warming several degrees Celsius above
pre-industrial temperatures) includes warming large enough for many to consider its impacts catastrophic. Even
the lower end of the range, about 1.5°C-2°C above pre-industrial temperatures, will be challenging for the
world’s poorest as well as our most vulnerable ecosystems. We have also explored a number of possible
responses to this risk, including mitigation, adaptation, solar radiation management, and carbon dioxide
removal. We have even touched briefly on the political debate over climate change. In this chapter, [ will
discuss the elements of an effective response to climate change.



The Final Test
Final student testing will take place in the classroom on climate change, adaptation, and mitigation.



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. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:
1. Arup K. Sarma, Vijay P. Singh, Rajib K. Bhattacharjya, Suresh A. Kartha. Urban Ecology, Water Quality and

Climate Change. Springer, Cham, 2018. Online ISBN 978-3-319-74494-0. TekcT 31eKTpOHHBIH.
https://link.springer.com/book/10.1007/978-3-319-74494-0

JdomosHuTebHAA:

1. Thomas Brewer. Climate Change. An Interdisciplinary Introduction / Thomas Brewer // Publisher Name:
Springer Cham— 2023. — 222 p. — 978-3-031-42905-7. — TekcT : 31eKTpOHHBIH // DAEKTPOHHO-
oubmmoTeunas cuctema SpringerLink : [caiit]. https://link.springer.com/book/10.1007/978-3-031-42906-4



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

https://www.noaa.gov/education/resource-collections/data/climate Climate data resources
https://data.cma.cn/en China Meteorological Data Service Centre
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTEJIbHOI0 MPOLECCa MO JUCHHUILIHHE

O6pasoBarenbHblii nporecc no aucuumiuHe Introduction to Modern Climate Change npenmnonaraer
UCIIOJIB30BAHUE CIICIYOIETO MPOrPaMMHOI0 00ecIieYeHUsI M MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
Presentation data (slides on the theoretical and practical classes); on-line access to the Electronic Library System
(ELS); access to the electronic information and the university educational environment. Internet services and
electronic resources (search engines, e-mail, professional thematic chats and forums, audio and video
conferencing systems, online encyclopedias, etc.)

Office "LibreOftfice". Programs for demonstrations of video (VLC player).

Software for laptop: OS "Alt Education" (Contract Ne JIC 003-2020).

Presentation data (slides on the theoretical and practical classes); on-line access to the Electronic Library System
(ELS); access to the electronic information and the university educational environment. Internet services and
electronic resources (search engines, e-mail, professional thematic chats and forums, audio and video
conferencing systems, online encyclopedias, etc.)

Office "LibreOffice". Programs for demonstrations of video (VLC player).

Software for laptop: OS "Alt Education" (Contract Ne JIC 003-2020).

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH TT0 JUCIUIUINHE PEKOMEHIYETCSI HCTIOh30BaHNE
MaTepuasoB, pa3MeIeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIMOHHON paOOTHI U TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
MCTIOJIB30BAThCS:

cucteMa BuseokoHpepeHcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJIuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHuA JJ11 COBMECTHOM paboThI.

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

11. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM IJIAl OCYLIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca 1no AMCUMIINHe

Lectures, seminars, practical exercises, class assessment, group (individual) consultations - a classroom
equipped with presentation equipment (projector, screen, laptop) with software, chalk and/or marker board
and/or computer class with required software.
Independent work — a classroom equipped with computers, connection to the Internet and access to the
electronic information and educational environment of the PSU. Scientific library rooms of the Perm State
University.

[Tomemenus HayuHoii 6ubnuorexku [II'HUY mist oGecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIbIOTEpA C
JOCTYTIOM K JIOKaJTbHOM U T1100aIbHONM KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopr. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UntanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAaHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. UnuranbHbli 3a1 reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducnerii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantliroc»



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
Introduction to Modern Climate Change

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

IIK.10

Cnoco0eH pa3padaTbiBaTh U BHEAPATH MEPONPUATHS, HANIPABJIEHHbIE HA BHINOJIHEHHE
TpeOOBaHUI1 B 00J1aCTH OXPaHbl OKPYKAKOIIEH CPelbl, BHEAPEHUI) CUCTEMbI IKOJIOTMY€eCKOr0
MEHEeIKMEeHTAa, pa3padoTke U QYHKINOHMPOBAHMHU CHCTEMbI IKOJOTH4€CKOT0 MOHUTOPHUHTI A,
npeaynpe:kIeHnsl BOSHUKHOBEHUS YPe3BbIYAWHBIX CUTYAMii IPUPOTHOT0 M TEXHOT€HHOT' 0

Xapakrepa
Komnerenuus IInanupyemsble pe3yJibTaThl Kpurtepuu ouneHnBanus pe3yjbTaToB
(MHaUKaATOP) o0y4eHus o0y4eHusn
K.10.1 The content of measures for HeynoBierBopureJ

PazpaOaTbIBaeT mian
MEPOIPHUATHUH 110
YIPABIEHUIO U
YCOBEPLICHCTBOBAHUIO
IIPUPOIOIOIB30BaHUS,
HaIPAaBJICHHBIX HA
BBITNIOJIHEHHE TpeOOBaHUM
HOPMAaTUBHBIX IIPABOBBIX
aKTOB B 00JIACTU OXPAHbI
OKpY>Karollel CpeJibl C
Y4ETOM NEPEAOBOTO
OIIbITa OTEYECTBEHHBIX U
3apyOeKHbIX KOMIIaHUH
I10 NTOBBIILIEHUIO
JKOJIOTUYECKOU
0e30macHOCTH

managing and improving
environmental management,
aimed at meeting the requirements
of regulatory legal acts in the field
of environmental protection, while
taking into account best practices
from domestic and foreign
companies, as well as
environmental safety
requirements. An action plan for
managing and improving
environmental management in the
context of adapting to and
mitigating climate change.

The student is not familiar with the content of
measures for environmental management and
improvement aimed at meeting regulatory legal
requirements, taking into account best practices
from domestic companies. They are not aware
of environmental safety requirements. They also
do not know how to plan measures to manage
and improve environmental management.
Y10BJ1€TBOPUTEIbH

The student is familiar with the content of
measures to manage and improve environmental
management in order to meet the requirements
of regulatory legal acts in the field of
environmental protection. They are aware of
best practices used by domestic companies in
terms of environmental safety. They plan
measures for management and improvement
based on this knowledge.

Xopoio
The student is familiar with the content of
measures for managing and improving
environmental management in order to meet the
requirements of regulatory legal acts in the field
of environmental protection. They take into
account best practices from domestic and
foreign companies. They understand the
requirements for environmental safety. The
student is able to plan measures to manage and
improve environmental management, taking into
account these requirements.

OTtim4yHoO
The student is familiar with the contents of




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
measures for managing and improving
environmental management aimed at meeting
the requirements of regulatory legal acts in the
field of environmental protection. They are
aware of best practices from domestic and
foreign companies and understand the
requirements for environmental safety. They can
plan measures to manage and improve
environmental management and develop an
action plan to enhance environmental
management to meet the requirements of
relevant laws and regulations.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTeCTANMH : 3a4eT

Cnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuy : OlLieHKa N0 JUCLUIUIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIlMK ONPELNSIeTCS Ha OCHOBE 0ayioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX

MEPOMPHUITUSX, MPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIEpUOa.
MakcuMasibHOE KoanuecTBo 0a110B : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTau4Ho» - ot 81 g0 100

«xopomo» - ot 61 o 80

«Yy0BJIETBOPUTEJbHO» - OT 44 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 44 Oaiia

Komnerenuus Meponpusitue KoHTponpyemble 31eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
I1K.10.1 A Simple Climate Model The climate problem by defining weather,
PaspabatsiBact rian 3amumaemoe KoHTpoabHOe climate, and climate change. Earth’s

MGpOHpI/ISITI/Iﬁ IO YIpaBJICHUIO U MeponpusiTue
YCOBEPIIEHCTBOBAHUIO
NPUPOAONOIB30BAHNS,
HaNpaBJICHHBIX HA BBIIIOJHECHHUE
TpeOOBaHUI HOPMATHUBHBIX
IIPaBOBBIX AKTOB B 00JIACTH
OXpaHbl OKpY’KaloIIel cpeibl ¢
Y4€TOM Iepe0BOTO OIbITA
OTEYECTBEHHBIX U 3apPyOekKHBIX
KOMITaHUH 110 MOBBILIEHUIO
HKOJIOTHYECKOH O€30M1acHOCTH

climate is currently changing and how it has
changed in the past.

Intergovernmental Panel on Climate Changg
The simple model of the climate.

I1K.10.1 Impacts of Climate Change
PazpaOaTsiBaeT mian 3ammInaeMoe KOHTPOJIbHOE
MCPOIPUATHH 10 YIIPABICHUIO U Meponpusitue
YCOBEPIICHCTBOBAHHIO
NPUPOAOIIOIH30BAHNS,
HAaIpaBJICHHBIX Ha BHIOTHCHUE
TpeOOBaHUI HOPMATHUBHBIX
IIPaBOBBIX AKTOB B 00JIACTH
OXpaHbl OKpY’KaloIIel cpebl ¢
YUYETOM IIEePEI0BOr0 OIbITa
OTEYECTBEHHBIX U 3apyOeKHBIX
KOMITAaHHUH 110 TTOBBIIICHHIO
HKOJIOTUYECKOH 0€30IMacHOCTH

The temperature of a planet; The
atmospheric layers; The albedo; The
solar constant; Greenhouse gases. The

evolution and magnitude of modern climate
change. The concept of radiative forcing.

The change in planetary energy balance.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

I1K.10.1

PazpaOaTsIBaeT mian
MEPONPUATHIA MO YIIPABIECHUIO U
YCOBEPILICHCTBOBAHMIO
IPUPOAOIOIB30BAHNS,
HaIpPaBJICHHBIX HA BBITOJHEHHUE
TpeOOoBaHUI HOPMATUBHBIX
IIPABOBBIX aKTOB B 00JIACTH
OXpaHbl OKPYKAIOIIEH Cpebl ¢
YYETOM TIepEeIOBOTO OIIbITA
OTEYECTBEHHBIX U 3apyO0eKHbIX
KOMIIAHUM T10 MOBBILICHUIO
HKOJIOTHYECKOM 6e3011acHOCTH

Mitigation Policies
3amuinaemMoe KOHTPOJIbHOE
MeponpusiTue

Climate policy; The impacts for humans
and the planet’s ecosystems; The options

we have to address climate change:
adaptation, mitigation, solar radiation
management, and carbon dioxide removal;

Adaptation will, by necessity, be an
important part of our response to climate
change; Geoengineering (solar radiation

management and carbon dioxide removal);

I1K.10.1

PazpaOaTbIBaeT mian
MEpPONPUATHIA IO YIIPABIECHUIO U
YCOBEPILICHCTBOBAHMIO
HPUPOAOIOIB30BAHNS,
HaIlpaBJICHHBIX HA BBIIIOJHEHHUE
TpeOOBaHUI HOPMATUBHBIX
IIPABOBBIX aKTOB B 00J1acTH
OXpaHbl OKPYkKAIOIIEH CPebl ¢
Y4ETOM TIepEeI0BOTO OIIbITA
OTEYECTBEHHBIX U 3apyO0eKHbIX
KOMIIAHUM T10 MOBBILICHUIO
HKOJIOTHUECKOM Oe30MacHOCTH

The Final Test
HTorosoe KOHTpPOJIbHOE
MeponpusiTue

Climate change science, policy, and
politics. The problem of modern climate

change. The fundamental physics that

leads us to confidently conclude that
humans are now changing the climate and
that continuing to add greenhouse gases to
the atmosphere could bring serious changes
to our climate over the next century and
beyond. Global and annual average

warming. Climate risk, mitigation,
adaptation, solar radiation management,
and carbon dioxide removal. The political

debate over climate change. The elements

of an effective response to climate change.

Knowledge of the terms and theory of
climate change. For each correct answer to
one of the 25 test questions — 1 point. In
total, a maximum of 25 points for correct
answers to all test questions.

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

A Simple Climate Model

HpOI[OJ'I)KI/ITeJ'IBHOCTB IMPOBCACHUA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ aTTecTaluu: 2 yaca

YcnoBus mpoBeeHUS MEPOTIPUATHUS: B YAChl ayIMTOPHO padoThI

MakcumanbHBIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM aTTeCcTaluu: 25

[Tpoxoanoii 6amr: 11

Iloka3aTey OLHEeHUBAHUA

Bajaasl




The simple model of the climate

Intergovernmental Panel on Climate Change

The climate problem by defining weather, climate, and climate change

Earth’s climate is currently changing and how it has changed in the past

N N N 2

Impacts of Climate Change

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTECTAIMK: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOMH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOYHON aTTeCTaluu: 25
[Tpoxoanoii 6amr: 11

IToxa3zarTen oeHUBAHUA

Bajaabl

The change in planetary energy balance

The temperature of a planet

The albedo

The solar constant

The evolution and magnitude of modern climate change

The concept of radiative forcing

The Earth’s climate sensitivity

Greenhouse gases

W W W] W W W W

Mitigation Policies

[TpoaomKUTEN HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYINTOPHOM PadoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOYHON aTTeCTaluu: 25
[Tpoxoanoii 6amr: 11

IToxa3zarTen oeHUBAHUA

Bajaasl

Climate policy

The impacts climate policy for humans and the planet’s ecosystems

Geoengineering (solar radiation management and carbon dioxide removal)

Adaptation will, by necessity, be an important part of our response to climate change;

The options we have to address climate change: adaptation, mitigation, solar radiation
management, and carbon dioxide removal;

DN | D | WD

The Final Test

[TpoaomKUTeTsHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
YcnoBus mpoBeaeHUS MEPOTIPUSATHUS: B HAChI ayINTOPHOI padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOYHOM aTTeCTalnuu: 25
[Tpoxoxnoii 6amr: 11

IToxa3zarenn oeHNBAHUA

Bajaabl




For each correct answer to one of the 25 test questions — 1 point. In total, a maximum of 25 points
for correct answers to all test questions.

25




