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AHTpOMNOUEeH — coBpemMeHHaA anoxa,
N1A KOTOPOWU XapaKTEPHO MOLLHOE

M BCe BO3pacTalollee BO3AeNCTBUE
yenoBeKa Ha npupoay




CoBpeMeHHY0 3N0oXy HepeaKo Ha3bIBatoT
aHTPOMOLEHOM — HOBEMNLLMM OTPE3KOM B UCTOPUU
3eMnn, A1 KOTOPOTro XapaKTePHO MOLLHOE U

BCe BO3pacTalolee BO34eUCTBUE Ye/I0BEKA Ha
npupoAay. 3To BO34eNCTBUE NPOABAAETCA B
pa3Hoobpa3HbIX popmax — OT pPas3pyLLUEHUA

KOHKPETHbIX MECTOODUTAaHUN U UCTpebneHuns
OTAENIbHbIX BUONOTrNMYEeCcKUX BUAOB A0
rnobanbHOro 3arpA3HEHUA OKPYrKatoLWen cpeapbl U
aHTPOMNOreHHOro U3MeHEHUA KNMMATA,
OKa3bIBAOLWKUX BANAHME HA BCIO Bnocdepy.




AHTponoueH

AHTPOMNOLLEH — HOBENLIUI OTPE3OK B UCTOPUM 3eMNU, AN KOTOPOTro XapaKTepHO MOLLHOE U
BCe BO3pacTalollee BO34elCTBME YeNI0BEKA Ha SKOCUCTEMbI 3eMAM.

AHTponoueH — HedbopmanbHbIN (BCe elle HedopmasbHbINM!) reoXxpoHONOrMYecKknini TEPMUH,
0603Ha4aloWmn reoIOrM4ECcKyH 3Noxy.

YenoseyecTtBo c034an0
HOBYIO re0/1I0OrMYECcKYH 3Moxy?

Hauyano aHTponoueHa (pasHblie MHEHUA)

v'10-8 TbIC. IeT Ha3a/ — HaYyano 3emaenenva u
KMBOTHOBO/ACTBA (HEONUTHUUYECKAA peBOaOLMUA)

v'1800 rop, — HaceneHue 3eman gocturno 1 mapa,
cogepxaHne CO, B aTmocdepe Havyano pacTu
BC/1IeACTBUE CHUMAHNA MCKOMAEMOro ToONnBa,
Ha4ya/10 NPOMbDILU/IEHHOW PeBOoNOLUN.

v'1945-1950 rr. — Ha4aa0 UCNbITaHNI AAEPHOrO

OpyXua. BbibpocC pagmMoaKTUBHbIX BELWLECTB

OCTaBW/ Cnej, B reo/IorMYecKkuX oTnoXKeHuax. 3to  Early atomic bomb tests have left
AaeT OCHOBaHMe AnA BblaeNneHus HoOBOM a tell-tale signature in soil
reos0rMyeckom anoxu. UcTouHUK: https://www.bbc.co.uk/



https://www.bbc.co.uk/
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MEXOYHAPOOHAA CTPATUTPAOUNYECKAA LWKANA
(MexxayHapoaHbIn kogekc no ctpaturpacdum, 2004-2006)
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lonoueH — popmanbHoe
(obwenpuHsaToe) Ha3BaHMe
reo/I0rM4YecKom anoxu, B KOTOPOM Mbl
cemyac *K1UBem.

AHTpOMoueH — nocneaHu no
BPEMEHW OTPE30K ro/IoLEHA,
NpeTeHAYoWMIA Ha CTaTyC OTAENbHOM
reo/IorMYecKom anoxm. IToT cnamg,
[AeT NpeAcTaB/lieHUE O KPaTKOCTHU
rosioueHa u Tem 6osee aHTpoMNoLEeHa
B reonorn4yeckom maclutabe
BPEMEHMW.

MATb MaccoBbIX BbIMUPaHWUiA B

BOAPXEWCKASA

HwxHASA rpaHuLa He yCTaHoBneHa

ucropumn 3emnum (1-5)

MACCOBbIE BBIMWPAHWA

1 - OpAOBUKCKO-CUNYPUNCKOE
2 - JeBOHCKoe

3 - nepmckoe («Benunkoen!)

4 - Tpnacosoe

5 - men-naneoreHosoe (anHo3aspbl!)

Lindpel B ckobkax ykasblBalOT NPOSOIPKUTENBHOCTb 3p U NepMogoB
|

TOYHMK: http://www.geogr.msu.ru/



feonornyeckasa ucropusa 3emnu
OcHOBHble cobbiTuA B UCTOPUUN 3eMIN HA KFreO0IOrMYECKUX Yacax»

2 Ma:

FistHominds 4550 Ma OcHoBHbIe rpynnbl

Formation of the Earth

P YKMBbIX OPraHU3MOB

ca. 380 Ma: Land plants

First vertebrate land animals Animals _
rubticediular life A527 Ma:

ca. 530 Ma: EUkaol®s  Formation of the Moon Bacteria

Cambri losi -~ =
ambrian explosion v - ca. 4000 Ma: End of the ba KTepuun
T50-635 Ma: v S Late Heavy Bombardment;

Two Snowball Earths . N/ — first life Archaea

= Apxeu
- . 3500 Ma:
..__¢,n Havano Eukarya
KMCNOPOAHOM

230-65 Ma:
Dinosaurs

DYKapUOTbI
pesoaounn Protista

MpocTenwne
Fungi

[pnbbl
Plantae
PacTteHunA
Animalia
3aBeplueHune KMBOTHbIE

KI/ICJ'IODO,CI,HOIZ pesonrounmn

ca. 2300 Ma: MCTOYHUK:
Atmosphere becomes oxygen-rich;

NCTOYHUK: first Snowball Earth http://en.wikipedia.org/wiki/Life
https://en.wikipedia.org/wiki/Geologic_time_scale € N3MEHERVANMM

KucnopopgHaa pesontouus
Kak npumep
€0J1I0rMYECKOM CUIbI XKUBbIX
OpraHn3mos



http://en.wikipedia.org/wiki/Life

BapuaHTbl Ha4yana aHTponoueHa

Heonntmnyeckaa pesontoyma

Heonuntnyeckasn pesonroUUNA— Nepexoq yenosevHeCknx O6LLI,I/IH oT I'IpMMl/ITMBHOIZ
9KOHOMUWKN OXOTHNKOB U co6|/|paTene|71 K CE/IbCKOMY XO3FII\/'1CTBy, OCHOBAHHOMY

Ha 3emnegennn n XXnBotHoesoacTtee. 1o AaHHbIM apxeosiormn ogomalllHMBaHUE
HKNBOTHbIX U paCTeHmZ NnPponcxogamnno B pa3Hoe BpemAa HE3aBUCMMO B 7-8 PernoHax.
Cambim PaHHUM LEHTPOM HEO/INTUYECKOM pesonroUNN CHNTAETCA BAVXKHMNA
BocToK, roe ogomallHMBaHWe Havasnocb He nosagHee, Yyem 10 TbIC. neT Ha3ag,

LleHTpbl 3apOoXKAEHMA U NYTU PACNPOCTPAHEHUNA CENbCKOIo X03ANCTBA.

NcTtouHuK: Jared Diamond and Peter Bellwood. Farmers and Their Languages: The First

Expansions. Science 2003 V. 300, pp. 597-603.
Cm. Takxe . Aammopa. 2010. Py»kbs, MuKpobbl, ctanb. M.: ACT Corpus.




BapuaHTCbl Ha4asa aHTponoueHa
Heonuntnyeckasa pesonoyuA @

LLeHTpbl NPONCXOXKAEHUA KYNbTYPHbIX PaCTEHUIA:
1. UeHTpanbHoOamepUKaHCKUN, 2.
FO>KHoamepuKaHckum, 3. Cpean3eMmHOMOPCKUi, 4.
MNepenHeasnatckmii, 5. ABUccMHCKMN, 6.
Hukonati Meanosmy BaBuaos CpepgHeasmnatckun, 7. Uhpgoctanckmni, 7A. HOro-
(1887-1943) BOCTOYHOA3MATCKMI, 8. BOCTOUHOA3MATCKMA.




BapI/IaHTbI Ha4da/la aHTponoueHa

®dpaHuy3scknimm dunocod AHpu beprcoH o

NMPOMbILUIEHHOW PEBONOLINN.

Both Teilhard and Vernadsky were readers of Suess’s La Face de la Terre and the
celebrated French philosopher Henri Bergson [27]. In his 1907 master book
L’Evolution Créatrice, Bergson wrote: ‘A century has elapsed since the invention
of the steam engine, and we are only just beginning to feel the depths of the
shock it gave us. . . . In thousands of years, when, seen from the distance, only
the broad lines of the present age will still be visible, our wars and our
revolutions will count for little, even supposing they are remembered at all; but
the steam engine, and the procession of inventions of every kind that
accompanied it, will perhaps be spoken of as we speak of the bronze or of the
chipped stone of pre-historic times: it will serve to define an age.” (Creative
Evolution, transl. by Arthur Mitchell, New York, The Modern Library (1911) 1944,
p. 153.) (WILL STEFFEN, JACQUES GRINEVALD, PAUL CRUTZEN* AND JOHN
MCNEILL. The Anthropocene: conceptual and historical perspectives. Phil. Trans.
R. Soc. A (2011) 369, 842-867)

*MNon KpyTueH, Hobenescknit naypeaT no xumum (1995) 3a nsyyeHne 030HOBbLIX
Ablp B aTmocdepe, ropsiumii CTOPOHHUK KOHLLENLUUM aHTPOMNOLLEeHa




BapuaHTbl Ha4yana aHTponoueHa

cnbiTaHMA AAepPHOro OpyXua

Bo3MoOKHble reosiormyeckmne nocaeacTems
fePHOro B3pbiBa B Xnpocmume

18:09 13.05.2019
YyeHble Halau reonormyeckme "cnegbl” agepHon 6ombbl Ha naaxe y XMpoCcumbl

MOCKBA, 13 maa — PUA HosocTu. lfeonorn cnyyaitHo o6HapyXnam B Necke Ha NAAXKax y
XMPOCMMBbI HECKO/IbKO HOBbIX TUMOB FOPHbIX MOPOA, BO3HUKLIMX N3 06/10MKOB
YHUUYTOXKEHHOIO ropoAa nocne B3pbiBa agepHon 6ombbl B aBrycte 1945 roga. OHM oKazanucb
MOXOXM MO CTPYKTYpe Ha NOCNeacTBMA NafeHuA acTeponaa, norybmsLlero AMHO3aBpos,
NULWWYT nccnenosBaTenn B XypHane Antropocene.

dKonoru, buonorn 1 mHorve apyrme NnpeacTaBUTeNN €CTECTBEHHbIX HAYK YKe
H6onee nonyBeKa roBOPAT O HACTYNIEHUM AaHTPOMNOLEHA — HOBOM Fe0/IONMYECKON U
MCTOPUYECKOM 3Pbl, B KOTOPOM HA 3em/ie Hayan rocnoAacTBOBaTb YenoBeK. B nonb3y aToro
Bbl4BUraeTCA Macca apryMeHTOB, ONMUPAIOLLUXCA HA pe3Koe YCKOpEeHUe B TeMMNax BbIMUPAHUA
YKMBOTHbIX M HEOBpPaTMMble U3SMEHEHMA B 3KOCUCTEMAX, BbI3BaHHbIE AEATENbHOCTbIO
YyesioBekKa.

MonobHble naeun BbI3bIBAOT PE3KOE HEMPUATUE CO CTOPOHbBI MHOTUX FE0/10TOB.
OHM He cYMTatoT, YTO NOAO0GHbIE MPOLLECChI MOTYT OCTaBUTb 3aMETHbIN Caeq, B MOpoaax
3emnu, cnocobHbIN NoACKa3aTb HALLMM AaleKMM NOTOMKaM uaun "roctam” ¢ Apyrom naaHeTbl,
4TO B 3TO BPEMA HACTYNMAA HOBAA 3pa, CBA3aHHAA C Pa3BUTUEM HALLEN LUBUAN3ALMUMN.

NcTouHuK: https://ria.ru/20190513/1553455755.html




BapI/IaHTbI Ha4da/la aHTponoueHa

NcnbiTaHMA AAepPHOro OpyXua

Bo3MOXHble reosiormyeckmne nocneactsmna saepHoro B3pbisa B Xmpocume

YyeHble Hawau reonormyeckme "cnegbl” agepHon 6ombbl Ha naaxe y XMpocumbl
(npogonkeHue)

[leno B Tom, 4TO y4eHble NCNONb3YIOT ABa
bopManbHbIX KpUTEPUA ANA Pa3aeNeHUsa UCTOPUYECKMX
3MOX — Ha/InYMe 3aMETHbIX C1Ie0B A0TOCPOYHbIX U
NONTOBPEMEHHbIX USMEHEHUI B NOPOAaX 3TON 3NOXM, a
TaK¥Ke cneabl 6bICTPbIX U KPAaTKOBPEMEHHbIX IM06anbHbIX
nepemeH.

APKMM NPUMEPOM 3TOrO CNYHKAT OT/IOXKEHUSA Ha
rpaHuLe Mexxay MesioBbiM NePUOSOM U KaMHO30EeM,
coxpaHuBLIKe B cebe cneabl NageHNs MeTeopuTa, KoTopoe
YHUYTOXMWI0 AMHO3aBPOB U BbI3BaJIO NobanbHble
M3MEHEHUA B KNIMMaTe NnaHeTbl. Takue NPoCc/ionKM nopoa,
CUTHAZIN3UPYIOLLME O CMEHE 3MOX, Fe0/10rM YacTo Ha3biBakoT ! .
"3010TbIMM rBO3AAMM", NO aHANOMMN C CUMBONYECKMMM EE;ZEMT RS T R B I EE RIS GORB 6
KOCTbIIAMMW, KOTOPbIE NPOMbILINEHHbIe MarHaTbl XIX Beka
B6MBaNM B LUNAJY NPU 3aKNa[KE HOBbIX }KeNe3HbIX A0POr.

YeTbipe roga Hasaa, BaHHbe, Kak BCMOMMHAET cam NCTOuHMK:
YYEHbIN, COBEPLUEHHO CAYYaMHO Hawen noaobHbIN "rBo3ab" https://ria.ru/20190513/1553455755 html
AN5 aHTpoNoLEeHa, U3yyas obpasubl Necka, cobpaHHOro Ha
nobepeskbe NCKYCCTBEHHOrO NOJIyOoCTPOBa YA3U B tOro-
3anafiHOM YacTu OCTPOBa XOHCIO.




BapuaHTbl Hayana aHTponoLeHa @
McnblTaHUA A0epPHOro opyXuna

[eonornyeckme nocneacTsna HazeMHbIX A0EePHbIX NCMbITAaHUMN

13:38 14.11.2016
YyeHble: cneapl AAepHbIX B3pbiBOB Ha HoBOM 3emsie Npoao KaloT OTPaBAATb APKTUKY

MOCKBA, 14 Hoa — PUUA HoBocTu. Poccuiickmne okeaHonoru obHapyXunam y 3anagHbix
b6eperos HoBow 3emnu cneabl TOro, YTO PAaAVMOHYKAMAbI, MONABLUXE B MOYBY OCTPOBA
nocne cepmmn aaepHbIX ncnbitaHun B 1960 rogax, nocteneHHO NonaAatoT B BOAbI
CeBepHOro 1e40BUTOr0 OKeaHa, roBOPMTCA B CTaTbe, ONyH6JAMKOBAHHOM B POCCUMCKOM
XypHane Oceanology.

"N3yyeHne ob6pas3LoB NbAa C CEBEPHOTO /IeA0BOro Kynoaa HoBo 3emnm Noka He
PACKPbI/IO Y4ACTKOB C BbICOKOW pPagMoaKTUBHOCTbIO. OA4HAKo NpoBeAeHHbIe
nccnegoBaHMA NO3BOAUAM BNEPBbIE NOYYMUTb AaHHbIE O PpaHee He U3y4YeHHOM
NNeAHUKE U BbISICHUTb, IAe HaxoauUTcs 3arpA3HEeHHbIN pagmaumen cnon', — noAcCHUA
Anekcen MmnpowHMKOB U3 MHCTUTYTA reosiornm pyaHbIX MECTOPOXAEHNH,
netporpadun, mmHepanormm n reoxmmmnm PAH B MOCKBe, YbK C/10Ba Nepenaet
POCCUNCKMI Hay4YHbIN POHA.

NcTouHuK: https://ria.ru/20161114/1481311256.html




AHTPOIMOUEH U ETO NPOABJTIEHNA
BanaHmne yenoBeKa Ha npupoay

v PaspylueHune npupoaHbiXx MecToobutaHui

v [nobanbHoe 3arpAasHeHune

v' N3meHeHMe kaumaTa (rmobanbHoe notenneHue)

v' YpesmepHana 3KcnyaTauma NpMpoaHbIX Pecypcos
(nepenpombicen, NepeBbINOB)

v BcefieHue yyKepoaHbIX BUAO0B

Bce 3T B0o3geincTBua BeAyT K COKPaLLEHUIo
6uopasHoobpasusn




[JTOBAJIbHOE 3ATPA3SHEHWE

Ba)XHbIN acneKT BO3AEUCTBUA YeNOBEKa
Ha OKpPY!KaloLLLyto cpeay —

rnobanbHoe 3arpa3HeHue.
3arpsA3HeHmne OKpyKatoLLen cpeabl -
yrpo3a bmopasHoobpasuto.




Ba*KHeULWKMMN NCTOYHUK 3arpsa3HeHUs - n34enuna n3 NaacTuKa

The UK, like most developed nations, produces more waste than it can process at home: 230
m tonnes a year — about 1.1 kg per person per day. (The US, the world’s most wasteful
nation, produces 2 kg per person per day.) Quickly, the market began flooding any country
that would take the trash: Thailand, Indonesia, M\iietnam, countries with some of the worldfs
“highest rates of what researchers call “waste mismanagement” — rubbish left or burned'in
~ open landfills, |IIegaI sites or facilities with madequate reportlng, maklng its flnal fate difficult
to trace. 5 -- € -
The present dumping ground of choice isWalaysia. In October last year, a Greenpeace
Unearthed mvestlgatlon found mountains of British and European waste in illegal dumps
‘there: Tesco crisp (unncoi!) packets, Flora tubs and recycling collection bags from three -,
London councﬂs . The waste is often"hurned. or abandoned, eventually‘fmdmg its way mto ,
rivers and oceans. In May, the Malaysian government began turning back container ships, | 5
citing public health concerns. Thailand and India have announced bans on the |mport of
foreign plastic waste. But still the rubbish flows. g - | %

I 'Plasticrecyclingis a
myth': what really
happens to your rubbish?

Source; https://www.theguardian.com/environment/2019/aug/17/



Kyaa 4yactb 3TOro mycopa B Utore aeBaertca?
[lonagaeT B OKeaH!

B Tuxom okeaHe mexay KanndopHuen n NaBanamm nmeetca T.H. bonbwoe
TuxookeaHcKkoe mycopHoe none (Great Pacific Garbage Patch), B ocHoBHOM cocTosALee
N3 NNacTMKa (XxoTa He TonbKo). Maowaab aToro «natHa» B TPU PA3A npeBocxoauT
Tepputoputo PpaHummn. «MATHO» HEe paccemBaeTcsa B CUNY KPYroBoro teyeHuns (Kpyrosom
LMPKYAALUM) BOAHbIX Macc. MpeanpMHMMatoTCA NOMbITKM MO YMEHbLUIEHUIO NA0LWaAM
3TOr0 «KMYCOPHOIO NATHA».

MpumepHas TeppuTopuA
«Tpex PpaHumnn»

A boat tows the Ocean Cleanup System 001 from San Francisco

UctouyHuK: CNN, 10 CEHTFl6pF| 2018 Kapra: http://russia-karta.ru/europe/map-europe-1.gif




Mycop Haxo4AT HA AHE OKeaHa, @ TOKCUKAHTbI — B Tenax
MOPCKUX OPraHN3moB B

[laxke B camoi rnyb6oKoi Touke MMpoBOro okeaHa,
MapuaHcKon BnaauHe, 06Hapy*KeHo KpalHe
BbICOKOE CoeprKaHMe TOKCUYECKUX BELLLECTB B TeNaAX
o6MTalOLLNX Tam MOPCKNX OPraHN3MOB.

ﬂ#“ﬁ-&{ A

KEnob

v}

https://ru.wikipedia.org/wiki/Ma
PUaHCKUIA

A container of Spam rests at 4,947 meters on the
slopes of a canyon leading to the Sirena Deep in
the Mariana trench. Photograph: NOAA Office of

Ocean Exploration O6uTatenn MapuaHcKoi BnaamHbl: paykn-amebunogpl u
oduypa — OT Hee TO/IbKO Nyd B Kagpe. YPOBEHb TOKCUMYHOCTH
BELW,ECTB, HAMAEHHbIX B X Tenax, B 50 pa3 npeBocxoanT

NCTOYHUK: YPOBEHb TOKCMYHOCTU BELLECTB B Teslax Kpabos, obutatowmx B

Guardian, 13 (I)eBpang 2017 Hanbonee 3arpA3HEeHHbIX peKax KuTtas. npOMSBO,EI,CTBO ITUX
Bew,ecTs npeKkpaweHo ewe B 1970-x rr.




[MonbITKM 60pbObI C rN0basIbHbIM 3arPA3HEHMNEM ...
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MpaButenbctBo Benmkobputanmm B 2015 r. BBeNo 3anpeT Ha becnaaTHble
N1aCTUKOBbIE NAKeTbl B TOProsbIX ceTax. [1pn B3MMaHUK BCEro nLb 5 neHcos
3a NakKeT, Ux noTpebseHmne cokpaTnaocb Ha 86%. MNnaHupyeTca yaBOUTb
CTOMMOCTb OHOI0 NaKeTa M BBECTU 3aMPET Ha UCMOb30BaHMe BecnnaTHbIX
NaKeTOB He TO/IbKO B TOProBbIX CETAX, HO U B HEDOONbLLUMX MarasmHax. 9T
Mepbl MPU3BaHblI CTUMYMPOBATb NOBTOPHOE NCNOAb30BaHWE NAACTUKOBbIX

CYMOK U NaKeTOoB. NcTouHuK: Guardian, 24 asrycTta 2018




COVID-19: 3arpsi3aHeHMe OKpyrKatoLllen cpebl MaCKaMm U nepyaTkamu

28.07.2020, 00:30

B OOH coobimmiau o 3arpsa3sHeHUuH
OKpYy2’Kalolller cpe/ibl MacKaMU U
I[iepyarkamMmu

s ™ w i R 0

HexoTopeble Mepsl 10 cAepKUBAHHUIO TaHJeMHH KOPOHaBHpPYyCa OKa3all HeraTuBHOe
BO3JIeHCTBHE Ha OKPVIKAIOIIVIO cpey, ToBopuTcA B coobulerHnn Kordeperinn OOH
o Toprosie H pasBUTHO (KOHKTAIT). B uacTHOCTH, pedb HIAET O 3arpA3HeHHH
MIPHUPOABI MacKaMH /14 JTHIA U DepyaTkaMi. [Ipu aToMm Mepsl npoTHue COVID-19
TIPHUBEIH K COKpPalleHHo BIOPOCOB MapHUKOBBIX Ia30B Ha 5%.

« Ha HamM vIUOeI, IVIAMKHA ¥ OKeaH oOpyvInmiaack BoaHa oTxomos COVID-19,
BEJIIOYAA ILTACTHKOBBIE MACKH JIJ1A JIMIIA, IePYATEN, OVTBELIKH ¢
Te3UHOHUITHPVIONIAM CPeJcTBOM 1A PVK H MHINEBYVIO VIIAKOBKY »,— COODIIIIH B
HOHEKTA/L. ITo gaHHBIM OpPraHMW3alllH, OKOJIO 75% IUIacTHUKA, OCTABIIerocd OT
KOpOHABHPYCA, CKOpee BCero, CTaHyT OTXOJaMH, KOTOPBIE VBETHYHBAOT CBATKH |
IIOoHNaJaloT B MOPA.

ITo moacydeTaM ViUeHEBIX U3 IOPTYTAJIBCKOTO Y HUBEPCHUTeTa ABelpy,
OIMyOIMKOBAHHBIM B cepeliHe HIOHA B KypHane Environment, Science &
Technology, Bo BpeMda MaHIeMHH B MHPe eKeMecAYHO HCIIOIB3VeTeA 129 MIP/,
MACOK U 65 MJIPJ IIepYaToK.

NcTouHuK: https://www.kommersant.ru/doc/4433512




PA3PYLLUEHWME MPUPOOHbIX
MECTOOBUTAHUMN -

rnaBHaA NPUYMUHA COKpaALLLEHUSA
bnopaszHoobpa3ma




Pa3pyweHne npupoaHbIX MecToobuTaHnm

v’ PaspylieHune npmpoaHbiX MectToobuTaHuii — 3TO npouecc, npu
KOTOPOM MeCcToObUTaHue CTaHOBUTCA HENPUToAHbIM A1 06UTaHUA
NaHHOTro BUAa AN BUAOB.

v’ PaspylueHne mectoobutaHu — rnaBHaa npuYmnHa CoKpaLleHus
buopasHoobpasua. «Habitat destruction is currently ranked as the
primary cause of species extinction worldwide» (Pimm & Raven
2000).

v’ B cOBpeMeHHbIX YCN0BUAX NPOUCXOAUT B OCHOBHOM NoA, AeNCT-
BMEM YeNnoBeKa (HOCUT aHTPONOreHHbIN XapaKTep).

v’ MpunumnHbl (UN, CKopee, MOTUBbI), B CUIY KOTOPbIX YeNl0BeK pas-
pyLlaeT NpupoaHble MecToobnTaHuA: pa3BUTUE CENbCKOIO
X03AMCTBA (pacwmpeHne NaxoTHbIX 3emenb, NacTouLL),
ypbaHun3auma (pa3pactaHue ropogoBs, Hanpumep, pacllnMpeHmne
Tepputopmmn Mocksbl — HoBass MockBa), 4o6bl4a NoONE3HbIX
NCKOMNaeMmMbIx 1 ap.




[na 85% BNAOB KMBOTHbIX U PACTEHUIN OT
obLero ymcna BMAOB, HAXOAALWMXCA NOA
Yrpo30Uu BbIMUPAHUA,
rMaBHbIM PAaKTOPOM Yrpo3bl ABAAETCA

COKpaLLeHMe NPUpPoaHbIX MECTOODUTaHUI
(cornacHo AaHHbIM KpacHOM KHUTK
MeXayHapoaHOro Cot3a OXpaHbl NPUPoabl
(MCOI) = IUCN Red List)




Table 1 Characteristics of 25 of the highest ranked biodiversity hotspots,

Original Percent Mo. of MNo. of
extent of remaining Mo. of endemic Mo of endemic
vegelation original plant plant veriehrate  veriebrate
Hotspot (km?) vegetation species species species species

Tropical Andes 1,258,000 25.0 30,000 15,000 3389 1567

KO}'I nyectTBeHHbIe Mesoamerica 1,155,000 20.0 17,000 2941 2859 1159
Caribbean 263,500 1.3 13,000 6550 1518 779

Xa p a KTe p M CTM K M Brazils Atlantic Forest [I._J'I?.nvl.'li:l 7.t 20,000 B0 1361 567

2 5 BaXKHe l‘/‘l LLUX OYaros Turnbes/Choco/Western 260,600 TR 11,000 2750 1625 418

Ecuador

buopasHoobopaszuA st 783,200 : 2200 10,000 7

ChilefValdivian Forest 300,000 EEE 1957 : Bl

(biodiversity hotspots) - caiomi 124,000 e g -
Madagascar 594,150 ‘J:] 13,000 11,600

Aon H 3 H AEM M LI H bl X Eastern Afromontane and 30,000 6.7 11,598 dlia

Coastal Forests of East Africa

B MAO B M Guinean West African 1,265,000 100 D000 1800

Foresis

CTe rl e H b p a 3 pyLLI e H M ﬂ Cape Floristic Provinoe 74,000 243 G000 G210

Succulent Karoo 112,000 26.8 6356 2439

rl p M p OAH bIX Mediterranean Basin 2. 362,000 4.7 23,500 i1, 700
MeCToobuUTaHUNn Caucasus ( s00,000 10.0 ) 6400 1600

Sundaland [ 1, B0, LR ! ] 25,0000 [EATI]

Wallacea 347000 15.0
Philippines 300,800 3.0

NcTouHumK: Krebs, Charles J. S (G T
2014. Ecology: The Southwest China R00,000 ) 12,000
Experimental Analysis of Western Ghats/Sri Lanka 182,500 6.8 5916
DiStribution and SW Australia 309,450 0.8

Abundance. Pearson.

MNew Caledonia 18,600 B0
New Zealand 270,500 220 217
Kindle Edition. Polynesia/Micronesia 46,000 ns : 342 223

MOTE: There are approximately 500,000 described plant species on Earth, and approximately 28,595 described vertchrate species [exchading
fish). Fishes are not inchuded in the venebeate tally, The eight hooest hotspots are shown in boldface type. Figare 10 shows a map of these

rEREmn,
[ From www.biodiversivhotspois.org. )




M3MEHEHUE K/TMUMATA

[JTOBAJ/IbHOE NMOTEMNJIEHUE:

aHTPOMOreHHoe UM XoTA bbl OTYACTU BbI3BAHHOE
eCTeCTBEHHbIMM (MPUPOAHBIMWU) NPUYNHAMM ?

[nobanbHoOe noTenaeHme - rMaBHasa NOTEHLUMA/IbHAsA
NPUYNHA COKpaLLeHnA buopasHoobpa3uns




[nobanbHOE NOTENNEHUE: POJIb YENIOBEKA NN @

ecTecTBeHHaa NepnuoanyYHOCTb?

OueHKU ckopocTu notenneHma 3a 1850-2010 rr.

A-D: 1/100 = 0.01°C/rop,

B(nnan B’)-D: 0.8/160 = 0.005 °C/roa

C-D: (14.4-13.75)/60 = 0.011 °C/rop
TEMHEDRTWF;&D: (14.4-13.75)/30 = 0.022 °C/ropg,
14.6
14.4
14.2
14.0
13.8
13.6 B 573/
13.4(

13.2 A

l l | | L | l b
1850 1870 1890 1910 1930 1950 1970 1990 2010

Puc. 1. [IluHamuka cpeaHeronoBoii rnodansHoii Temne-
paTtypsl 3a 1850—2010 rr.

! — DaHHBIC HHCTPYMEHTANBHBIX M3MepeHuii [7], 2 — 5-neTHee
CKOJb3SIILIEE CPpeaHee 3HaUeHHE

NcTouHuK: 3amonogumnkos .. 2013. EcTecTBEHHAA U aHTPONOreHHaA KoHUenuun
COBpPEeMeHHOro noTtenseHna Kanmata. BectHuk PAH. T. 83. Ne3. C. 227-235 (c usmeHeHuammn).




nobanbHOE NoTen/ieHne: PoJib YesioBeKa UIn @
ectecTBeHHasA NepmoanyHoOCTb?
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Pue. 2. lunamuka arMmocepHoil KoHueHTpauuu CO,
[8. 9], anTponorenHsie aMuccun CO, [11] 1 usmeHeHue
3anaca CO, armocdepsl 3a 1850—-2010 rr.

| — KOHUEHTpaLIHsI; 2 — 3MHUCCUK, J W 4 — rofoBbIe BEMWYHMHEI
u 10-neTHee ckonb3dALIce CpciHeS H3IMCHCHHA 3araca

NcTouHuK: 3amonoaumkos .. 2013. EctecTBeHHAA M aHTPOMNOreHHaA KOHUenummn
COBpPeMeHHOro rnotenaeHna Kammarta. BectHuk PAH. T. 83. Ne3. C. 227-235.




Hoqemy HaKonjieHune yrnekKMCcaoro ra3a B aTMOCd)epe npmneoauT K NoBbILLEHNIO TEMI'IepaTypbl?

[MTapHMKOBbLIN 3P PEKT U NAPHUKOBbLIE rasbl

Be3 napHMKOBbIX ra3oB cpeaHaa TemnepaTypa NoBepxXHOCTU 3emn bbina bbl

-18°C, a He HblHewHue +15°C
Moyemy aneKTPOMarHMTHoe u3nydyeHune (nopoxkaeHHoe nsnydyeHmem ConHua) npoxoamt
Yyepes NapHMKoBbIe rasbl B atmocdepe 3emnn B 60nblLEN CTENEHN B OAHY CTOPOHY (OT
ConHua K 3emne), yem B apyryto (ot 3emnn K ConHuy)?

The Greenhouse Effect

Some of the solar

raciation fe [TapHWKOBbIE rasbi
reflected by the i

atmosphere and

the Earth's surface i Bo'ﬂlﬂ Hble napbl

Some of the
infrared radiation

passes through | [2diations: 24 * yrnekucnbit ras CO,

the atmosphere
and out into space

* meTaH CH,
* oKkcmp asota N,O
* 030H Oy

Earth's surface Radiation is converted to heat energy, causing
the emission of longwave (infrared) radiation
back to the atmosphere

Sources: https://en.wikipedia.org/wiki/Greenhouse effect https://en.wikipedia.org/wiki/Greenhouse gas



https://en.wikipedia.org/wiki/Greenhouse_effect
https://en.wikipedia.org/wiki/Greenhouse_gas

nobanbHOE NoTen/ieHne: PoJib YesioBeKa UIn @

ecTteCTBeHHan I'IepVIO,EI,ML{HOCTb?
KpynHomacwTabHble konebaHuna CO, u Temnepatypbl 3a nocnegHne 420 Tbic. nerT.
KoHeuHo, 3TU KonebaHua CO, He cBA3aHbI C AEeATE/IbHOCTbIO YeNoBeKa.

OTan Oeesni Tenepaypsl
OF Cpafpero ssaiesad ('C)

Puc. 7. Jamncmiccms wexay coarpmausses ¥IASGICADIT
Fasa MO IEED-D AF SO0 ﬂ:.l_'ﬂl.l ] L—:‘.II:I:,_J',I-I.I -»Iil_i_‘tf_l:.a H
OTRACESDIEM TERY IHE0 SIS TEMIenaTY Pl OT o8 Cpeg-
pero sieresos (Temeparypaoil 2anosanedi) 32 seos pac-
currpemassesl negmog (o Hansen, Sato, 2004, . 16113).

PucyHok u3: A.M. Tunapos. Ikonormsa buocdepsbl. 2016




OueHKa BKNaaoB HECKONbKUX NOTEHLUMA/IbHbIX APaNBEPOB B
nameHeHme rnobanbHom cpeaHen Temnepatypbl ¢ 1870 roaa

20F Global Suriace Temperature (GRU)

\nrp.ﬂ]lw-lll,ﬁlr-—r-—
o | N3BeprKeHUsA ByIKaHOB NPUBOAAT
= K NOHMXEHWI0 TemnepaTypbi!

n-ﬂ Mﬂﬂf f,l.'lahl'%ﬂ;wl.‘ll‘.ﬁi‘!w Mﬂﬁ“ﬁ

Anthropogenic Component

e,
pr_

1880 1900 1320 1940 1960 1980 2000
Year

Figure 3.3: Estimales of the contributions of several forcing factars and intemal vaniability to global mean tem peratire
change since 1870, based on an empinical approach using multiple linear regression and energy balance models. The
top panal shows giobal temperature anomalies (*F) from the obsarvations™ in black with the muliple linear regression
result in red (1901—1960 base period). The lower four panals show the estimated contribution 1o global mean temperatune
anamalies from four fackors: solar vanability; volcanic eruptions; internal variability related to El Mifio/Southem Oscillation;
and anthrapogenic fardng. The anthrapogenic contrbution includas a waming companant fram greanhouse gases con-
centrations and a cooling componant from anthropoganic asrosols. {Figure source: adapted from Canty et al."™®).

UcTtouHumk: Knutson, T., J.P. Kossin, C. Mears, J. Perlwitz, and M.F. Wehner, 2017: Detection and attribution of climate change. In: Climate
Science Special Report: Fourth National Climate Assessment, Volume | [Wuebbles, D.J., D.W. Fahey, K.A. Hibbard, D.J. Dokken, B.C. Stewart,
and T.K. Maycock (eds.)]. U.S. Global Change Research Program, Washington, DC, USA, pp. 114-132, doi: 10.7930/J01834ND

Anomealy (°F)
I'|r|ll|'|'l'|lr TIIr




nobanbHOe noTensieHue: posb YenoBeKa UIU @
ecTecTBeHHaA NepuoaAnYHOCTb?

«[MpoBeaeHHbIN aHAIN3 PETPOCNEKTUBHbBIX CBEAEHMIN MO ANHAMUKE
rnobanbHOM TeMnepaTypbl MOKA3bIBAET, YTO HA BPEMEHHOM
nHtepsane 500-1900 rr. He Hab4aNOCh UNKINYECKUX MPOLLECCOB
TAaKOro coveTaHuAa NepnognuyHoOCTU U aMnAnTyabl, KOTOPOE MO0
6bl NpuBeECTM K Habatoaaswemyca B XX B. MOTENAEHMUIO, @ 3HAYMT,
ero Henb3a 06BACHUTL Be3 NpMBAEYEHUA aHTPOMNOreHHOro GpaKkTopa.
Bnpoyem, MMEeHHO TaKOW BbIBOA, COAEPKUTCA N AETANbHO
obocHoBbIBaeTca B 4-m oueHo4YHOM aoknaae MUK
{MexxnpaBUTENbCTBEHHOM FPYMNMNbl 3KCNEPTOB NO U3MEHEHUIO
Knnmata] ... OgHaKo U UTHOPUPOBATb eCTEeCTBEHHYIO LIUKANYHOCTb
ANHAMMUKU HE CTOMUT ...»

NcTouHuK: 3amonogumnkos .. 2013. EcTecTBEHHAA U aHTPOMNOreHHaA KoHUenuumn
COBpPEMEHHOro notenneHna Knmmata. BectHuK PAH. T. 83. Ne3. C. 227-235.




[Noknan “O cocTtoaHMM 1 06 oxpaHe OKpYyKatoLwen cpeabl
Poccuimckon ®epepaunm B 2020 roay”
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https://nangs.org/analytics/minprirody-rossii-gosudarstvennyj-doklad-o-sostoyanii-i-ob-okhrane-
okruzhayushchej-sredy-rossijskoj-federatsii-v-2020-godu-proekt-sentyabr-2021-pdf




[oknapa “O cocTtoaHmMM n 06 oxpaHe OKpyKatowen cpeabl
Poccumnckon ®epepaunm B 2020 roay”

CpaBHMWTE CO CKOPOCTbID M3MEHEeHMA TemnepaTypsbl
0.22 °C/10 net ans rnobanbHOM TemnepaTypbl

loa b=0.51°C/10 nem, D = 55%
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PucyHok 3.2 — AHoMmanuu cpegHeil rof0B0H ¥ CE30HHBLIX TeM-
nepatyp NpM3eMHOro Bo3ayxa Ha Teppuropuu Poccuitckoi
Depgepaunu B 2020 r. (oTknoHeHua ot cpegHux 3a 1961—1990rr)
€ ykasanueMm nokanusaumm 95%-x skcTpemymos (enTble
KPYXKKH)

HMecmoynuk: daHHeie Poczudpomema

PucyHnok 3.1 — CpegHue rogoebie M ce30HHbIE aHOMANTHK TEM-
nepartypbl npuzemHoro sosayxa ('C), ocpegHeHHble no Teppu-
Topuu Poccuiickon Mepgepauun, 1936-2020 rr.

Hemounuk: darnHeie Poczudpomema

https://nangs.org/analytics/minprirody-rossii-gosudarstvennyj-doklad-o-sostoyanii-i-ob-okhrane-
okruzhayushchej-sredy-rossijskoj-federatsii-v-2020-godu-proekt-sentyabr-2021-pdf




