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Cungpom rub A ’ CHHAPOM MMBENW NYENWHBbIX CEMEN
Bonpoc1/5

NMyenuHbiM CEMBAM NO BCEMY MUPY YIpOXaeT OonacHOE SBNeEHuE. OHo HasbiBaeTCcA

lMpodumaime mexcm "CurOpoM 2ubenu NYENUHBIX - = % &
vol «CHHAPOM rGEnK NYEnnHbIX cemeiin. OHO COCTOMT B TOM, YTO NYENLI NOKMAAIT CBOIl YNeit.

ceMel”, paCnoNoXeHHBIU Cpass. 3anuwume ceod
omeem Ha sonpoc.

OTAENUBWNCE OT YNbsA, NYENbLI NornbaloT, U Takum o6pasomM cHHAPOM rubeni nYenuHbIX
cemMell yxxe BobisBan rufent QECATKOB MUNNKAPA0E NYEN. YUEHbIE CYUNTAIOT, YTO
CYWECTBYET HECKONEKO NPHYMH rMBEnit NYENUHbIX CEMEN.

Niogam, KOTOpbIE Pa3BOAAT W H3YYAKOT NYEN, OYEHD
BaXXHO NMOHUMATb, YTO TAKOE CHHAPOM rubenu
NYENUHBLIX CEMEN, 0GHAKO 3TOT CHHAPOM MOXET
0OKasbiBaTh BNMAHUE HE TONLKC Ha nuén. Nliogw,
MSYYaIOWHE NTUL, TAIOKE SAMETUNN €r0 BANAHNE.
MoACONHYX CMY>XUT MCTOYHUKOM NULLH i ANA NuYén, U
ANSA HEKOTOPbIX BUAOE NTHY. Muénbl nuTawTca
HEKTapoM NogConHyxa, a NTHUbI — Ero CEMEHaMM.

YuuTbiBas 3Ty CBASb, 00bACHUTE, NoYeMy
WCYEZHOBEHUE NUYEN MOXKET NPUBECTH K COKPALLEHHID
nonynauun NTuy,.
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Mpouumadme mexcm "Bozdedcmeve vmudarnonpuds”,
pECTONOMEHHBID crpass. Brifepume & sainadamwux
MEHI0 MPESEUNBHOE FEEEDWEHUE NPEONOREHUA.

YUYEHBIE CYUNTEIOT, YTC CYWECTEYET HECKENLKD NPHYMH TWEENH NYENnHbIX cemMei. OgHa ne
BOZMOMHbIX NPHYHH — HHCEKTWUWA NOJ HAZBAHWEM HMHZAKNONPUE, W23-33 KOTOROrO NYEnbI
MOTYT NOTEPATE cnocofHoCTE OpPWEHTUPOBETECA BHE Y¥NEBA.

ONHWHTE NROBEAEHHBI YUSHEIMH 3KCIEPHMEHT, YyéHblE NPOBENU 3KCNEPHMEHTHI, 4TeOE BLIACHHTE, NEPUECGUT K BOIGERCTENE
OONCNHNE CNENYIILES NPENNTHEHNE. MMUASKNONpUAS K rnGenn cemel. B HEKOTOPLIX YNEAX OHW B TEYEHHE TPEX HELEMNE
Aofasnand B nULY N4EN HHCEKTULKA. PasHbie YNEM NoABEpranice BO3AEACTBHID PasHLIX
VUEHLIE NEYUUNN BIMSHIE KOHLUEHTPALMA MHCEKTHUMAE, H3MEPAEMbIX B MUKPOTPAMMAX MHCEKTHUMAA HE KMNOTPaMM
BoiBepnTe - nULM (MEREr). HEKOTOPLIE YNEW COBCEM HE NOGEEPranict B0EGEeNCTENID MHCEKTULMAS.
Ha Hu ogpa us cemeil He nornfina cpasy e nocne Bo3REACTENA HHCEKTHUMGE. TEM HE MEHEE, K
BriGepuTe " 14-i HEQENE HEKOTOPLIS YNEH ONYCTENW. PE3yNETaTHl SKCNEPUMENTOE OTPEXEHb! HE

cnegylowem rpadinke:

100% mn
» T5%
=
3
=]
Ex 50% = 0 mErfkr
o Q
== = 20 Mmerfer
]
39 2% 400 mkrer
=]
-9
=

0% =

10 12 14 16 18 20 2
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CHHOpOM rAGenH NYENUHLIX CEMeR
Bonpoc 3/5

Mpoyumadme mekcm "Bozdedcmeve uMudsknonpuda”,

paCnonoxeHHEId Cpasea. [lng omesma Ha SoNpoc

OMMEMEME HYRHEID BPUSHM OMEEMA.

Kakoi uz NpHBEgEHHLIX HIKE BLIBOM0E
COOTEETCTEYET PE3YNETATAM, NOK3Z3HHLIM HA
rpaguee?

(7) CeMbn, NnogeepriuMecs BosgedcTeMme Bonbwere
KOMWYECTBA MMHgaKnonpuga, ofbiuHo rnbHyT
DeiCcTpeE.

() Cembn, NDABEPrUNECH BOSAEACTEMG
uMngarnonpuga, rndHyT 8 Tevenue 10 Hegenk
nocne Bo3gelNcTBNa.

() BosgeRCTEME MMWAAKNONPHGE B KOMHYECTBE,
MEHBWEM 20 MEMET, HE BPEOHT CEMBAM.

(T) CembH, NOAEBEPMUNECA BO3ASHCTEMG
WMHAAKNONPUEE, HE NPOXHBANT fonswe 14
HEQENk.

Quo N

Z0O) Oy .

CHHOPOM MMBENH NYENUHBIX CEMEH
BosgedcTEne WMUOAKNONPHUOA

YYEHBIE CHMTEIIT, 4TO CYWECTEYET HECKONEKS NPUMKH TWEENK NYENUHEIX cemed. OgHa us
BO3MOMHBIX TPHYHH — WHCEKTHLMG NOG HAZEAHWEM HMHGAKNONPUE, H3-33 KOTOPOre NYénsl
MOYT NOTERATL CNocoBHOCTE OPUEHTHPOBEATLCA BHE YNBA,

YuiHblE NPOBENW SKCNEPUMEHTH, UTOAE BLIACHWTE, NPHEOGHT MW BOSLEACTEME
MMUGAKNCNPUEA K THEENN ceMeld. B HEKDTOPLIX YNEAX OHU B TEYEHWE TPEX HEQEN:
LoGaENANM B MUY N4EN HHCEKTHLMG. PazHole yNEW NOgEEpranict BosGedCTBNN pasHbIX
KOHUEHTPALMA WHCEKTHLMAE, HIMEPASMBIX B MUKDOTPAMMEX MHCEKTHLWEA HA KUNOTPaMM
nuwn (MERKT). HEKOTOPLIE YNEM COBCEM HE NOGEEPranics B0S0ENCTENN WHCEKTHLMGA.

Hu ogHa Mz cemed He nornina cpasy e Nocne Bo3geACTEBMA HHCEKTHLMAE. TEM HE MEHEE, K
14-[i HElENE HEKOTOPLIE YNbH ONYCTENW. PE3YNETAThl 3KCNEPUMEHT OB OTPEXEHS! HA
cneayowem rpagmre:
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Yucno Hegenb Nocne B03geicTBNA HHCEKTHLMAA
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CHHAPOM rMBENH NYENHHbIX cemei ‘ CHHOPOM MMBENH MYEMHHBLIX CEMEN
Bonpoc 4/5 BosgedcTEME nMugaknonpuaa

Mpoumadme mexcm "Bozdedcmeuve uMudaknonpuda”,

N . YUEHbIE CYMTAKT, YTO CYWECTEYVET HECKONEKD NPUYMH TMBENH NUENUHbIX cemeil. OgHa na
DECMONOMEHHBI CAPEEa. 3ENUWUME CE0ld OMSem Ha

BO3MOMHbIX NPUYMH — MHCEKTHLMG NOA HAZBAHUEM WMUAAKNONPKE, H3-28 KOTOPOTD NYEnkl

BOMRGC. MOTYT NOTEPATE CNOCOGHOCTE DPHEHTHPOBATLCH BHE YIbA.

NOCMOTEHTE HA PEYNLETATE 20-TH HEAENE ¥y&Hble NPOBENH IKCNEPUMENTRI, YTOGk BEIACHWTE, NPUE0GNT MU Bo3geicTEMNE
IKCNEPHMEHTA ANA YNBEE, KOTOPLIE YUEHbIE HE WMWZAKTONPUEA K TMGEnu cemedl. B HEKOTOPLIX YNEAX OHW B TEYEHNE TPEX HELENk
NogBEprand BosAeicTENN UMUZAkNONEHAA (0 MErkr). ZoGaENANK B NWLY NYEN HHCEKTHUME. PA3HBIS YNbH NOABERranict BOSAEACTEHID PasHEIX
YTO 3T PESYNIETATH OBOPAT O NPHYNHAX THGEMN KOHLEHTPALWA HHCEKTULMAE, WMEDAEMBIX B MUKDOTPEMMEX WHCEKTHUMAE HA KUNOrpaMM
HECNEqyeMbElX CeMei? nuwy (MEr/kr). HeKOTOpLIE YNIEW COBCEM HE NOZBEPranick BO3GEHCTENN MHCEKTHLIAA.

Hu ogHa U3 cemeil He norudna cpasy e NocNe BO3ASACTEMA HHCEKTHUNAE. TEM HE MEHEE, K
14-ii HEAENE HEKOTOPLIE YNBH ONYCTENH, PE3YNETATE 3KCNEPHMEHTOE OTPAXEH HA
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Yueno Hegens NOCNE BOSAEACTEMA WHCEKTHLNAA
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CHHOPOM rHGENK NYENHHLIX CEMER
Bonpoc S/ 5

[na omsems HE SONPOC OMMEMEME HYKHBIL S80USHM DMEEME.

+ Bupyc, nopaxawwui n yiuea

nuyénsl nornGanT uz-za supyca?

[:] B kneTrax nuén Gbinu obHapys
(") B kneTkax nuén Gbina oGHapY
[:] B yneax Gbinv oGHapy#eHsl ME

YyEHbie NpeanarawnT gBe OoNoNHUTENEHLIE NPUYMHB THBENN cemei:

» Myxa-napasuT, KOTOpaA OTKNAALEIET AHLA B TEnax n4en.
Kakoii u3 NnpUBEOEHHLIX HWHE PESYNETATOE HCCNEd0BaHNA NOGAEPHUBEAEET NPELNONOKEHNE, YTO

[:] B ynesx Goinn oGHapy#eHbl ARLE APYTOre opraHnama.

WM nyén.

EHbl WHCEKTHLMIbI.
eHa OHK, He npuHagnexawan nuénam.
PTEBIE NUYENKI.
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Hckonaemblie BHOLI TONNKWBa
Bonpoc 1/ 4

Mpovumadme Mercm cHchonsemae sUdsl MoRNUSa s,
pacnonoenHell cnpaes. Jng omesmsa Ha gonpoc
OMMEMEIME HYKHBID S8PUSHM DMEems.

WcnonszoBadue GUOTONNHEA HE TAK CHNBHO BNUAET
Ha ypoBeHe COz B aTMociepe, k3K HCNONbBIODEaHHE
MCKOMaEMblX BUA0E TONNWES. Kakee W3 NpUBE0EHHBIX
HUME YTBEMHOEHUA Nyyle BCero 00bACHAST, NoYeMy?

() BMOTONNUEC NPH FOPEHUK HE BhigenAeT CO;.

() PACTEHNA, UCTIONB3YEMBIE ANA NPOWIBOLCTES
GuoTonNnuBa, NeKa OHW pAcTyT, nornowawnT COg
W= aTMochepsl.

(") No mepe cropalus GUOTONNMED NOMMOWaeT
yacTe CO; ns aTMocdiepsl.

() CO, BbigENAEMblil 3NEKTPOCTAHUWAMM HA
GUOTONNHEBE, UMEET MHLIE XUMUYECKHE
ceoiicTea, yem CO,, BblgenAembii
BNEKTPOCTAHLWAMMN HA HCKONAEMOM TONMHEE.

L yoh dj mw

sBi Wideey Bz MY sdz L 5o Odzd j
CO,ls Off d dz! S, M)y JigOEHIQ H difHels 5§ dzdf BBt ts 2
dmfsd L2 & J

POMIs j dad v ,
Ol dismy j ter

Hisdzy deftsipig) h tzmiss OB Y |

HWCKOMAEMbIE BUObI TONNMHBA

MHOMME INEXTPOCTAHLMM CHMIANT TONAWS0 HA OCHOBE YINEP04a W BhIQENANT YINSKMCbI i
ras (COz}. COz, BoifpacoiBaemblil B aTMochepy, OKa3blBAET HEMATUBHOE BAWAHWE HA
rnofanbHbii KNUMAaT. MIHMEHEPDl MCNONBIYIOT PASNMYHBIE CTRATETMH, YTOGb YMEHBILNTE
konuyecTeo COy, BofpachiBasmoro 8 aTMochepy.

0gHa U2 TAKMK CTRATErNMI 3aKMOYaSTCA B CRUraHun GHoToNNMEd BMECTO HCKONaeMors
Tonnuea. B To BpemA Kak nckonaemos Tonnueo ofpasyeTcA K3 GaBH0 YMEPLUINX

oprasusmes, GuoTonnues ofpasyeTcA MS PACTEHWH, KOTODLIE UKW U YMERNW HEZABHD.

Apyras cTpaTerma NpegnonarasT ynasnuaadne 4actn COz, Bbigenaemors
BNEKTPOCTAHUMAMM, W XpaHenne g€ myGoKo nog semneil uNn B okeane. 3Ta CTPaTErMA

Ha3biBASTCA "YNaBNWBaHne W XpaHeHne yrmepoga”™

Bufpacwssetcs & aTMoceRy

44

CCy, Mononssyemsi Npu
OTOCHUHTESS

-]

BwoTonnves

Bubpocs OO ©

Tonnueo ana
BNEKTROCTEHLMK

snerTpocTa L

Horonaswoes Tonnmeo

EM

HpEHWTCA B OHESHE
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Hekonaemble BMOLI TONNHEA
Bonpoc 2/ 4

Mpoyumaidme mercm «MocKonNseMale SUGRI MONNUEEs,
PECICNOKEHHEIU CPaSa. 38NULWLIME CE0U OMEESME! HE
BOMPOCH!.

HecMOTRER Ha NPEMMYLIECTEA WCNONL30BaHHA
GUOTONNMEE ONA OKPYXANWEN CPEgsl, MCKONaemMble
BHObl TONNHEA NO-NPEKHEMY WHPOKD HCNONBIYIOTCA.
B cnegywwel Tafnuue cpaEHWBAKTCA KOMWYECTED
3HEprun U KonnyecTeo COg, Boigensemble npy
CHMraHWKM Hedimn W 3TaHona. Hedime ABNAETCA
WCKDMAEMBIM TONNHBOM, 8 3TAHON — BHOTONNHEDM.

BunenAeml
Bogenseman YIMERWCTILIN ras {Mr
MoTounmk sHepruA (K= COy'klx aHERTHA,
TanmMes SHEQRrMWT TONNWES] | empafaTweEaemoi ue
TOMMWER)
Hedme 438 T2
STadon 273 59

OcHOBBIBAACE HA AAHHLIX, NPHBEAEHHLIX B Tafnnye,
0GBACHUTE, NOYEMY KOMY-TO WCNONBICBAHWE HEdTH
BMECTO 3TAHONA MOMXET NOK33aTLCA
NPEgNoYTHTENLHEE, QEME ECNH UX CTOMMOCTb
ogHHAKoEa.

OcHoBbIBAACE HA AAHHLIX, NPHBELEHHDIX B Talnnye,
0GBLACHUTE, B 4EM NPENMYLECTEA HCNENLICEAHNA
3TAHONA BMECTD HediTH anA okpysaowel cpegsl.

WCKOMAEMBIE BUOBI TONNWBA

MHOTHE SNEKTPOCTAHLWN CHMMANT TONMHED HA OCHOBE YIMEPOAa W BbIQENANT YINekncnsli
raz (CO3). CO;, BufpacyBacmblil B aTMoChepy, 0KA3LIBAET HETATHEHOE BNUAHKE Ha
moBaneHLI KIMMAT. FIHMEHEPL! MCTIONE3YIT PESNHYHBIE CTRETEMMM, HTOGE YMEHEWWTE
ronuyecTeo CO; BolfpachiBasmMore B aTMochepy.

OfHa W2 TaKWX CTPATErW 33KNIDYAETCR B CHUrGHUM GHOTONNNEA BMECTO MCKONAEMOTO
Tonnuea. B To BpeMA Kak MCKONAEMOE TONNNED 00PasYETCA WS BEBHD YMEPLINX
OPraHusMoe, GHOTONNWED 00pasyeTCA W3 PACTEHUN, KOTOPLIE MUK W YMEPIH HEQAEHO,

[Opyran cTpATErnA NpeanonaraeT ynagnueanne yacti CO;, BoZenseMoro

3NEKTPOCTAHUWAMK, W XpaHeHne &€ rmyGoKo Nog 3emMnel unn B okeade. 3Ta CTPATEMNA
HE3bIEAETCA "yYNaBNEaHNE W XPEHEHWE YIepoga”.

COy, Mononezyeusd npn

doTocHHTESE
BuoTonnues BuSpacweaeTcA 8 aTMochepy
Tonnues AnA BuSpocw CO2 ©
BFNEKTROCTAHLYMI BMNEKTPOCTAHLMN

Wcronaemoce ToNNHED XP,E[H“TI'_‘,:H E CKedHe
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Hcronaemsle BHOLI TONNWBA
Bonpoc 3 /4

Mpowumadme Mercm «¥YISSNUSEHUE U XDEHEHUE
VERepodas, PECIONOKEHHEN] Cpass. 3anuwume caoll
OMBEM HE SONPOC.

Mcnonk3yilTe AdHHbIE rpatika, yTodbl 06 bACHWTL, KAk
rmyGuHa BNUAET HA 3deTHBHOCT L GONTCBPEMEHHOTD
xpanenna CO, B okeaHe.

] 9EbQFEde BEGED Yy
odHT Istsf dzdoe O

HCKOMAEMbIE BHOBI TONNHBA

YNaBnueaHue W XpaHeHWe yrnepoga

YnaEnuBaHne W XpaHEeHUE YINepoga npeanenarasT ynasnuBaHne 4acTu CO,, BolgenaeMore
INEKTPOCTAHUMAMM, M EM0 XPAHEHUE B TAKOM MECTE, OTKYAA OH HE MOXeT BT cHoBa
BbiAENEH B aTMochepy. OgHO W3 BOSMOMHBIX MECT XpaHeHna CO, — 3To oKeaH, Tak kak CO,
pacTBOPAETCA B BOAE.

¥uyeHble pazpalioTany MaTemMaTHYECKYD Mogent gnA pacyéTa gonu CO,, koTopas Oyger
0CTaBaTLCA HA XPAHEHNW B OKeaHe nocne Toro, kak CO, saka4yamT B OKEaH Ha TPH pasHble
rmyGuHbl (300 meTpoe, 1500 meTpos W 3000 meTpoe). Mogens npegnonarast, ytoe CO; Goin
sakayaH B oKead 8 2000 rogy. NMpuBEaEHHBIN HIHE rPaMWE NOKa3blBAET PESVIETATHI QaHHDN
MOgEnu.
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1 OH O6#4ljz d&z€ Odzd ud MSdd dL o jteyJ ddWw

BYNKAHWYECKHE H3BEPHEHNA
LU B E R R R BynraHuyeckue NIBEPMEHUA W SEMNETPACEHHUA YIPOXAT NIOGAM BO MHOTHX PETHOHAEX
Bonpoc 144 mupa. Ha kapTe 1 nokazado pacnono:eHue BynkaHoe. Ha kapTe 2 nokasanbl MecTa
semneTpAceHnil. Paliod, HasoiBaemblll OrHEHHBIM KoNbLoM, ofosHaveH Ha olewnx kapTax.
Mpoqumadme m:em:m wBYNREHUNECRUS USSEDMERLSS, g o T 'ﬂ" e &
pECronoKERHEIL crpaes. [ne comesms Ha sonpoc . ! 5 £
OMMEMEME HYPKHEIL SS0UEHM OMEEMS. * A L o

BoiGepuTe Ha NPUBELEHHON HIHE KADTE MECTO, KOTODOE,
BEPOATHO, MEHEE BCEMD NOBEMKEHD YTPOSE
BYNEAHUYECKHX HIBEPMEHUH 1 IEMNETPACEHN.

KapTa 2 — 3eMneTpACEHNA

L yoh dj mw H t5dzy dz ddzls jtcftej Isdtctso Ols H Odzdz" | , ftcoj HiNIsOc
oMY sdzEky i), o Sthtttsd dOd®jdjj ojttwids oL ddl dss
Lj gz Istewfmj dzd2. 1 tOoddz dzf 2 Dste®y sl B gl 2 2@ &PEB, B |

1 B3t o5 esMO CS644Q01
Rdzsj tef toj sOydw HOdzdz" = d
stsd3f 4 Isj dzydw Ok ydzr = HBE @ O jsdziz gl elzd v
9" 9 SHESHO
1 dz0dagdd Mils j &30 ltetsyj HEte O
stdzlsj € Mmls ] dztsB Oz 20 dzes s

stsedzdilsdodz 2 Ekttse jdz |1 dL Cd?2

4 o' BfSttsdy SHMsGts 4 6O d
ANtsted3BOIs o tsff tetsMO 1 Odzdz tsfftej Hy dzw jIsfpw € s 3y !
ftotsG tc OBRE?2
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BYNKaHWUYECKWE WIBEPHEHWA ‘ BYNMKAHWYECKWE W3BEPMEHNHA
Bonpoc 3/ 4 ENHAHME Ha COMNHEYHOE HEMYYEHWE

Mpoyumadme MEeRCm sBNURHUE HE CONHEYHDE USMYYERLES,

N N Mpu HEBEPMEHNN BYNKAHOE NPONCXKOAAT EbIDPOCH BYNKAHWYECKOTD NENNE W
PECAONCKEHHEI] CAPass. Sanuwume ceoll omeem Ha

CEPHUCTOrD rasa B aTMoctepy. NpegcTaBnedHbl HWHe rpadiMe NoKasbIBAET, KAK 3TH
gonpoc. BbIGpPOCH BNWAKT HA KONWYECTEO CONHEYHOTO WANYYEHWA, QOCTUramwyers
NOBEPXHOCTH JEMIH.

Moyemy KOMUYECTED COMHEYHOTD WEMYYEHNA, AOCTHIEWETD ConHEYHOE W3NMYYEHHE, AOCTUTAHILEE NOBEPXHOCTA 3EMNH, B PasHbIE rogbl
NOBEPXHOCTH 3EMNH, MEHAETCA NOCNE HEBEPMEHHN
BYNKaHOE? 100

KpynHble W3BEPHEHUA BYNKAHOB
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