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e XMun4yeckme HaspaHus

C dbopmarnbHOM TOYKKN 3pEHNSI BOAA UMEET HECKOSTbKO Pa3fNYHbIX KOPPEKTHBIX
XUMUNYECKUX Ha3BaHUMN:

 Okcuna Bopgopopa: bnHapHoe coeuHEHNE
BOJOpOda C aTOMOM KMCnopoaa B CTEMNEHU
OKUCNEHUA —2

e MoHOOKCUA AurngporeHa

 'uppokcua Bogopoaa: coeguHeHue
r’MAOpPOKCUNbLHOM rpynnbl OH- 1 KaTuoHa (H+)

 ['mapoKkcunbHaa KUCNoTa: BOA4Yy MOXXHO
paccmMmaTpuBaTb Kak coeanHeHne KaTnoHa H+,
KOTOPbIN MOXET ObITb 3aMELLEH METArOM, U
«KMCNOTHOro octatka» OH-

e OkcupaaH
e lInrmppomMoHooKcua



« ArperatHble COCTOAHUA:

« «TBepooe» — nea

« «Kngkoe» — Boga

« «[a3oobpasHoe» — BoAsiHOW nap

[1pn HopmarnbHOM aTMOCepHOM AaBneHnn (760 Mm pT. CT., 101
325 [1a) Boaa nepexoauT B TBepAoe COCTOAHUE npu
TemnepaTtype B 0 °C u KUNUT (NpeBpaLlaeTcd B BOOAHOM nap)
npu Ttemnepartype 100 °C (temnepaTtypa 0 °C 1 100 °C ObInu
cneuuanbHO BbIOpaHbl Kak TeMnepaTypa TagHUA nbga u
KUneHns BoAbl Npy co3gaHnm TemnepaTypHOU LLKarsbl «no
Llenbcuto» B cucteme CW).

[1pn CHUXEeHUN gaBrneHns TemnepaTtypa TagHuA (nnaBneHns)
nbaa MeasieHHO pacTeT, a Temnepatypa KuneHus Boabl —
napaert. [Npun gaeneHnn B 611,73 'a (okoro 0,006 aTm)
TemMrnepaTtypa KuneHus v nnaBrneHna coBnagaeT U
ctaHoBuUTCS paBHou 0,01 °C. Takne gaBneHue n Temneparypa
Ha3blBalOTCS TPOMHOM TOUYKOMN BoAbl. [1pn 6oree HN3KOM
OaBneHun Boga He MOXET Haxo4UTbCS B XXUOKOM COCTOAHUN, U
neq npespallaeTcd HenocpeacTBEHHO B nap.



N3oTonHble Mogmndurkaumnm soabl

N kncnopoga, n Bogopon UMET NPUPOAHbIE U MCKYCCTBEHHbIE M30TOMbI. B 3aBUcMocCTy OT
TUNa U30TOMOB BOAOPOAA, BXOAALMUX B MONEKYNY, BbIAENANT cneaytoLine Buabl Boabl:

Jlerkasa Boaga (ocHOBHasd cocTaBnsaoLas NPpUBbIYHOW NAAM BOAbI) .
H:0

Tskenasa Boga (oentepuenas) . D20

CBepxTaxenas Bopa (Tputmnesas) . T:0
TpUTUK-genTepmeBasa Boga

TPUTUN-NpOTUEBANA BOOA

aenTepun-npotTmesasa Boga

[locnegHve Tpu Buga BO3MOXHbI, TaK Kak MOJSieKyria BoAbl COOEePXKUT ABa aToMa Bogopoaa.
[MpoTuUn — cambIn Nerkum n3oTon Bogopoaa, AenTepmin UMeeT aTOMHYH0 Maccy
2,0141017778 a.e.M., TPUTUA — CaMbIi TAXernbIW, aTOMHas macca 3,0160492777 a.e.Mm. B
BOZE M3-N04 KpaHa TshkenokncnopogHon Boabl (H2017 n H2018) cogepxmtca 6onblue, Yem
BoAbl D2016: Ux coaepkaHne, COOTBETCTBEHHO, 1,8 Kr 1 0,15 Kr Ha TOHHY[11].

XoTs TsShKENas Boda 4acTo CHNTAETCHA MEPTBOM BOAOW, TaK KaK XXMBbl€ OpraHn3Mbl B HEW
XWTb HE MOTYT, HEKOTOPbIE MUKPOOPraHNU3Mbl MOTYT BbITb MPUYYEHDI K CYLLLECTBOBaHMIO B
HEeW.

Mo cTabunbHbIM n3oTonam kucnopoda 160, 170 1 180 CyLLECTBYIOT TPM Pa3HOBUAHOCTY
MOIeKyrn Bofibl. Takum 06pasom, no M30TOMHOMY COCTaBy CyLUECTBYHOT 18 pasnnyHbIX
Monekyn Bogpl. B gencreutenbHOCTH Ntobas Boga coaepXuT Bce pasHOBUOHOCTU MOSEKYII.



« XnmMmmyeckme cBouCcTBa

« Bopa asnaetcs Hanbornee pacnpocTpaHeHHbIM
pacTBopuTesnieM Ha nnaHete 3emns. bornbLias
4acTb XMMWUWN, NPU €€ 3apPOXKOEHUN KaK HaYKW,
HaynHanacb MMeHHO Kak XMMUA BOOHbIX
pacTBOpPOB BellecTB. Boay nHorga
paccMaTpuBatloT, Kak aMdonuT — N KNCNOTY U
OCHOBaHMe 0gHOBPEMEHHO (KaTUOH H+ aHMOH
OH-). B oTcyTCTBME NOCTOPOHHUX BELLECTB B BOAE
O4VHAaKOBa KOHLUEeHTpaunsa ruapoKkcua-moHoOB U
MOHOB BOAOpOAA.

 Boga — xumMmunyeckm aktuBHoe Bellectso. CUbHO
NMONsipHbIE MOJIEKYIbI BOAbI CONMbBATUPYOT MOHbI U
MOMeKYrbl, 00pasyloT rmapaThl U
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Boaa B npupoge

B atmocdepe Hallen nnaHeTbl BOAAa HaXoauTCcs B BUAE
Kanesib Manoro pasmepa, B obnakax u TymaHe, a Takke
B BUAe napa. ['lpu KoHaeHcaumm BIBOOAUTCA U3
aTMocepbl B BUae atTMoCcdepPHbIX OCAAKOB (00X b,
CHer, rpag, poca). B coBoKynHocCcTu xxmnakas BogHas
oboriovyka 3eMnu Ha3bIBaeTcs rmapocdepoun, a
TBEpPOAsa Kpuocdepon. Boga aBnsaerca BaxXHENLLNM
BELLIECTBOM BCEX XXUBbIX OpraHM3mMoB Ha 3eMrie.
[TpeanornoXnTenbHO, 3apoXaEHNE XNU3HN Ha 3eMrie
NpoOn30LLIIOo B BOOAHOW cpefe.

* MunpoBou okeaH coaepxut donee 97,54 % 3eMHOW
BOAbl, N0A3eMHbIe BOAbl — OKOMno 0,63 %, NnegHNKN —
1,81 %, pekn n o3epa — 0,009 %, maTepuKoBbI€ COSieHble
Boabl — 0,007 %, atmocdoepa — 0,001 %[6].



Bopaa 3a npegenamu 3emnu

Boga — ‘-Ipe3BbI‘-Ial7IHO pacnpOCTpaHéHHoe BeLWweCcTBO B KOCMOCE, OAHaKO n3-3a BbICOKOIo
BHYTPWXNOKOCTHOIO AaBrieHnd Bo4a HE MOXET CyLLeCTBOBATb B XMOKOM COCTOAHUN B YCITOBUAX
BaKyyMa KOCMOCa, OTHero OHa npegctassieHa TOJIbKO B BUAe napa vunun nbaa.

OpnHuM 13 Hanboree BaXKHbIX BONPOCOB, CBA3aHHbLIX C OCBOEHNEM KOCMOCa YENOBEKOM U
BO3MOYXHOCTWN BO3HUKHOBEHUS XXM3HW Ha ApYrMX NnaHeTax, sBNseTcs BONPOC O Hann4um Boabl 3a
npeaenammn 3emMnu B 4OCTAaTOYHO 6ONbLLOM KOHLUEHTpauun. I3BeCTHO, YTO HEKOTOPbIE KOMETbI
Gonee, 4em Ha 50 % COCTONAT M3 BOASIHOMO NbAa. He cTouT, BNpoyem, 3abbiBaTh, YTO He Ntobas
BOAHAasi cpeaa npurogHa Ans XXuM3sHu.

B pesynsrate 6omM6apanpoBKn NyHHOro Kpatepa, npoBeaéHHon 9 okTsibpst 2009 roga HACA ¢
MCNoNb30BaHNEM KOCMUYECKOro annaparta LCROSS, BnepBble 6bisiv NonyYeHbl 4JOCTOBEPHbIE
CBMAETENbCTBA HANMYKMs Ha CNyTHUKE 3eMniv BOAAHOro nbaa B 6onbLlumx o6bEMax.

Bopaa wrpoko pacnpocTtpaHeHa B ConHeyHom cucteme. Hanuume Boapsl (B OCHOBHOM B BUAe nbaa)
noaTBep)KaeHo Ha MHorux cnyTHukax Konutepa n CatypHa: SHuenage, Tecdouu, EBpone, MaHumene
n op. Boga npucyTcTByeT B cocTaBe BCEX KOMET M MHOTMX acTeponaoB. YUYéHbiMM NpeanonaraeTcs,
YTO MHOMNE TPaHCHENTYHOBbIE 0GBLEKTbI MMEIOT B CBOEM COCTaBe BOAY.

Boaa B Buae napos cogepxutcs B atmocepe ConHua (cneabl), atmocdepax Mepkypus (3,4 %),
Takke 6onbLine konmyecTsa Boabl O6HapyxeHbl B 3k3ocdepe Mepkypus)[25], BeHepbl (0,002 %),
JlyHbl, Mapca (0,03 %), FOnuTtepa (0,0004 %), CaTypHa, YpaHa (cneabl) n HentyHa.

Kpome Toro, Boga obHapyxeHa Ha ak3onnaHeTax, Hanpumep HD 189733 b[34], HD 209458 b[35] u GJ
1214 b[36].



 bunonormnyeckas POJib BOAbI

« Bopa vrpaet yHMKanbHY porib Kak BELLECTBO,
ornpenensoLee BO3MOXHOCTb CYLLECTBOBaAHUSA U CaMy XXN3Hb
BCcex cylecTB Ha 3emrie. OHa BbINOMHAET POSib
YHMUBEPCArbHOro pacTBOPUTENS], B KOTOPOM MPOUCXOOAT
OCHOBHbIE DMOXMMUYECKME NPOLECCHI XKMBbIX OPraHN3MoB.
YHMKanNbHOCTb BOAbl COCTOUT B TOM, YTO OHa AOCTaTO4YHO
XOPOLLO pacTBOPSAET Kak OpraHNYeckne, Tak u
HeopraHn4yeckmne BeLlecTBa, obecrnevynBasi BbICOKYH CKOPOCTb
NPOTEKAHUA XMMNYECKUX PeaKLUM N B TO XKe BpeEMST —
OOCTaTOYHYHO CITOXXHOCTb 06pasyroLLMXCA KOMMMEKCHbIX
coeUHEHUN.

« bnarogapsi BOOOPOAHOM CBSI3U, BOJa OCTAETCH XKUOKOWU B
LLUIMPOKOM gnanas3oHe Temriepartyp, NpPUY4EM MMEHHO B TOM,
KOTOPbIN LUMPOKO NpeAcTaBrneH Ha nnaHeTe 3eMns B
HacTosILLEeEe BPEMS.

 [lockonbKy y nbaa NoTHOCTb MEHbLLE, YEM Y XKNOKOW BOAb,
BOZla B BOAOEMax 3aMep3aeT CBePXY, a He CHU3Y.
O6pasoBaBLUMACA COW NbAa NPenATCTBYET AalibHeNLWeMY
npomMmep3aHnio Boagoema, 3TO NO3BOJSIAeT ero oontarenam



* [MTbE M NPUTrOTOBNEHME NULLM

« XunBoe 4yenose4yeckoe Teno coaepXunT ot 50 % Ao 75 % BoAapbl,
B 3aBUCMMOCTW OT Beca U\ Bo3pacTa. [loTepa opraHM3mom
yenoBeka bonee 10 % BoAbl MOXeET NPUBECTU K cMepTu. B
3aBMCUMOCTU OT TeMnepaTypbl 1 BIAXXHOCTU OKpYKatoLLeu
cpenbl, Pn3ndeckon akTUBHOCTU U T. [. YeNOBEKY HY>XHO
BbINMBAaTL pa3HOe KONM4ecTBO BoAbl. BegeTtcs MHOro cnopos
O TOM, CKOJIbKO BOAbI HY>XKHO NoTpebnaTe Ans onTuMarbHOro
beHKLI,I/IOHI/IpOBaHI/IFI opraHu3ma.

* MutbeBas Boga npeacrasnseT cobom Boay n3 kakoro-nmbo
NCTOYHMKA, OYMLLEHHYIO OT MUKPOOPraHU3MOB U BpeAHbIX
npumecemn. [NpurogHoCTb BoAdb! AN NUTbA Npy eé
obe33apaxxnBaHum nepeq nogayen B BOAONPOBO/
OLIEHMBAETCS MO KONMMYECTBY KULLUEYHbIX Nano4vek Ha nuTp
BOAbI, NOCKOJbKY KULLEYHbIE NarnoYvkn pacnpocTpaHeHbI 1
[I0CTaTOYHO YCTONYMBBI K aHTUOAaKTepmnanbHbIM CPEeACTBaM, U
eCNnW KNLLIEYHbIX Nanovek oyaet mano, To 6yaet marno u
OPYrMx MUKPOOOB. Ecnun KuLLIeYHbIX Nano4yek He bonblue, Yem
3 Ha NUTp, Boaa c4YnTaeTcsa NPUrogHom Ans NUTbS.



 BceMUpHbIl OeHb 800HbIX pecypcoe
ommMeYyaemcsi e)ke200HO0 23 mapma.

® 3T10T BcemupHbi AeHb 0bbaBneH eHepanbHoun Accambrieen
OOH B 1993 roay (pesontounst Ne A/RES/47/193 lNpoBeaeHne

BCGMI/IpHOFO AOHA BOOHbIX pecypcos).

« B pesontouunn 'eHepansHon Accambren
NpeanoXeHo rocygapcresam NPoBOoAUTb B 3TOT AEHb
MepPOonpUATUA, NOCBALLLEHHBIE COXPaHEHUIO U
OCBOEHWI0 BOOHbIX pecypcoB. [ eHeparnbHas
Accambnes nonpocuna 'eHepanbHOro cekpeTaps
OOH cocpepoTounBaTh eXXErogHble
cooTBeTcTBYlOWKNe meponpuatTna OOH Ha ogHoW
KOHKPETHOUN TEME.

* B 2003 rogy NeHepanbHaa Accambnesi B cBoem
pe3ontounn Ne A/RES/58/217 obbsiBuUna nepuon
2005-2015 rr, HaunHasa ¢ MexxgyHapogHoro aHS
BOHbIX pecypcoB 22 mapTa 2005 roaa,
MexxayHapogHbiM gecatunetTnem gencrtemn «Boaa
OMS KU3HN».



* Novec 1230 (PTopkeToH PK-5-1-12) — knakoctb 6€3
LiBETA N 3anaxa, MHorga Ha3blBaeMaga «Cyxom BO4OM .

« Xummndeckaa opmyna — CF3CF2C(O)CF(CF3)2 (nepdTop
(3TUN-M30NPONUIIKETOH), LLECTUYrnepogHoe BELLECTBO,
paspan PTopUpPoBaHHLIN KETOH (Ha3BaHUA KETOHOB
R1—CO—R2 no npasunam pagukanbHO-
doYHKLUMOHarIbHOW HOMEHKNATYPbl CTPOAT, Nepeymncnas
Ha3BaHWA pagukanos R1 1 R2 B andaBUTHOM nopaake
nepen ClIOBOM «KETOH»).

« 3anaTteHToBaH B Ka4eCcTBe XragareHTta B xoge
N3bICKaHWUM NO 3aMeHe xnagoHa 114 (1,1,2,2-
TeTpadTopaAnNXnopaTaHa), N(PUMEHEHNE KOTOPOro
Hapsay ¢ ApyrMMmu xnopcogepxawmmmn dopeoHamu,
6110 orpaHn4yeHo MoHpeanbCcknm NpoTokosiom 1993
rona. BnepBble npogeMoHCcTpmpoBaH B 2004 roay.






e CBoucTBa

* BuayanbHO noxoxe Ha YNCTYIO BOAY, HO SABNAETCA
ON3NEKTPUKOM (HE NPOBOAMUT INEKTPUYECKNUN TOK),
crnabo cMa4ymMBaEeT U He SIBMSETCS pacTBOpUTENEM —
BCIeACTBKE 3TOro nosly4mno HaseBaHne «cyxas soga».
BellecTBo B MICXOOQHOM BMAE HETOKCUYHO, UMEET
KpanHe HU3KYI0 pacTBOPUMOCTb B Boae. Criabble
MOJ1EeKYndapHble CBA3W, pacnagaeTcyd noa 4enCcTBUEM
yneTpadguonera.

* He BnuseT Ha paboTatoLlyto SfIEKTPOHUKY, HE
paspyLwiaeT OyMaXKHble JOKYMEHTbI U XY40XXECTBEHHbIE
npou3BeaeHnst. 3T cBOMCTBa obecneymnu
npuMeHNMOCTb Novec 1230 B cuctemax
NoXXapoTyLleHUA Ons cepBepHbIX MOMeELLEHUN U OPYTOU
9IIEKTPOHUKN, OBMONUOTEK, My3€EB, apXMBOB.



[1lo maTepunanam BUKUINMEOUN -

CBOBOAHOWU 3HUMUKITONEONN



