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BornbLUMHCTBO BELLECTB B 3aBUCUMOCTU OT yCﬂOBMVI MOTyT HaxoAnTbCA B O4AHOM
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B razoBon gpase pacctossiHMe Mexay atoMaMu UM MoseKkynaMmy BoO MHOIO pas rnpesbiluaeT

B paBHBIX obBemax PaAa3JIHYHBIX Tas30B IIPpDH OaAHM-

HAKOBBIX YCIaOBHAX COAePpPIKHTCHA OJHMHAKOBOE
YHCJIO MOJIeKyJ. -

. A3 3TOro 3akoHa BblTEKAET BaKHOE crneacTtBue: 1 Mofb noboro rasa npu HopMaribHbIX

2 YCIOBUSX (760 MM PT. CT. n 0 °C) 3aHUMaeT obbem 22,4 n. ToT obbeM, Kak Bbl 3HaeTe,
Ha3blBalOT MOJISIPHLIM 06beMOM 2a308 (I = 22,4 n/monb). Cnabble curbl NPUTSXKEHUS
MOMEKyn rasa He MOryT ydepXatb WX OpYyr OKOmno Apyra, Mo3ToMy rasbl He MMeloT
cobcTBEHHOW (hopMbI M 06bEMa, a 3aHMMAaOT BECb 0OBLEM COCYyAa, B KOTOPOM HaxoasaTCs.

[@3bl nerko coxumarTcd. [lpy 9TOM U3MEHSIETCA MEXMOSEKYSIIPHOE pacCTOAHME.
Brnarogapst 605bLIOMY pacCTOAHUIO MeXAY MONeKynamMu niobble rasbl CMELUNBaKOTCA APYr C
ApYroMm B NOObIX COOTHOLUEHUAX. BaxHeNLWMMU NPUPOAHLIMUA CMECSMU ras3oB ABMNSAKOTCS
BO34YyX M MPUPOOHbIN ras.

CocTaB BO3gyxa B HacCTosillee BpPeMSi OTHOCUTENbHO MOCTOSIHEH, OH CKrlagbiBarncs
. MuAnVoHbl neT 6narogapsi POTOCKHTE3Y, OCYLUECTBMSIEMOMY pacTeHusiMu. McToputo
~ BO3HVKHOBEHWS U pa3BUTUSA aTMocdepbl 3emMnu MO)KHWCTaBMTb B Buge cxembl(Puc. 2)

B ommune or _BO3yXa, COCTaB APYroii ecTecTBEHHOW cMecu, cchopMMpPOBaBLLENCS B

~ Hepgpax 3emnn, — MPUPOOHOrO rasa 3aBUCUT OT MECTOPOXAEHUSA. TeM HE MeHee OCHOBY €ro
COCTaBMAIT NpeaenbHble YyrNeBog0OpOabl: METaH M ero roMmorioru (3taH, nponaH un 6ytaH)

Mynopas npupoga pasmecTuna 3TW rasoBble CMecW Ha nraHeTe OTHOCUTENbHO
N30NMMpPOBaHHO ApPYr OT Apyra. Ecnn e npousonaer nx nepemellvBaHue, 3TO MOXET
3aKOHYUTBCA KaTacTpPodomn, YTO HEPEAKO MPOUCXOAUT NPU HECOONIOAEHUN NPaBUN TEXHUKN
©e3onacHOCTM B LWaxTax, pydHukax, mectax . [MpupoaHbIf ra3 — 37O He TONbKO AeLleBoe,
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PAHHSS BY IKAIYECKA

1 ATMOCE

Meraa + Oy —» Oxcua yraepoaa (IV) Ammuax Boaa

CH, CO,

NH; H,0

1

COgy pacTBOpHIICH
B OKeaHe, 3aTeM
CKOHIIEHTPHPO-
BaJICAA B PAKOBH-
Hax, obpasosas

KapboHaT (dborocunrTes)
Kanbnus /

Ocanouynnie
NOPOALIL:

YHacTs yraepoaa
nonana B
KaMeHHBIA yrojab

Baaumoaeiicreue
C KHMCJIOPOAOM,
AeHATPADHKAIHA
GaxkTepuaM#H

B IO4YBe

SIERERL 5

ATMOCDEPA CEYAC

Kucnopoan  Asor
03 (21%) N2 (78%)

Puc. 2
NcTopua BO3HUKHOBEHUS
U pasBUTUS ATMOCEepbI

Ha 3emne.
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-~ Bodopod H2 — 3710 camblX NErknin ras, KOTOpPbIM UCMONbL3YIOT AfS
... pOM3BOACTBA aMMuaka, XrOopoBOAOPOAa, MNOMyYeHUs MaprapuHa,

-

BOOOPOOHOW PE3KM M CBapKM MeTansioB, B KayecTBe Tonnuea Ansd
aBuratenen KocMmdeckux kopabnen (puc. 3) Bogopoa — 3T1O
NePCNeEKTUBHOE 3KOMNOrMYeCKM YNCTOE aBTOMOBDMNBbHOE TOMMMBO.

B nabopatopuu Bogopon nomny4arort anpapate Kunna
(Pvc. 4)B3aMOLENCTBMEM LIMHKA C COISipNPS. P

Tak Kak BoOAopoad camMbii NerkMm wmu3 rasoB, ero cobupalor B
NepeBEPHYTLIN BBEPX AHOM cocyn. OnpenenatoT YMCToTy Bogopoda no
apakTepHOMY 3BYKY B3prBa ero HebonbLUOro KOHMHGGHZB%
q:)eKT MOXET N1 B cocyae Haxoauncs
xapaKTeprM J1aOLLMIA » 3BYK, €cn1n BOo4opon
ogepxarn npmmer Bo3ayxa (Puc. 5).

Cmecb OByx 0bbemMoB Bogopoda M ogHOro obbema Kucriopoga
Ha3bIBAIOT FPEMYYMUM ra3oM, Tak Kak OHa NpU NOOAXXUTaHUN B3PbIBAETCS.




TTposepka Boaopoaa
HQ YUCTOTY
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‘Kucnopod 02, kak Bbl y>|<e 3HaeTe, COCTaBnser 21% aTmoccbepbl Kpowle
....Kucnopoga, B BEPXHUX CrOAX aTlvloccpepbl COLEPXKUTCA annoTponHoe
“ BWOOM3MEHEHWE KUCropoaa — 030H 03. ATMOCEPHbIN 030H UHTEHCUBHO

NOrnoLwaeT ynerpadpuoneToBsie nydn. Takum obpasom, 030HOBLIN CrOW

3alUMLLAET XU3Hb HA 3emMne OT UX ryoutenbHoro Bo3gencTeusi. Bmecre ¢

TeM arMocdepa nponyckaeTr WHdpakpacHoe wu3snydyeHne ConHua.

ATmocdepa, bnarogapsa cogepxawemyca B HEW 030HY, YINEKUCIIOMY rasdy

N BOOAHOMY Mapy, ManonpoHuuyaema ana WHdpakpacHoOro wusnyyvyeHus

3emnun. Ecnn Obl 9TWM rasbl He copgepxanucb B atmocdepe, 3emns

npeBpaTunacb 6bl B DE3XU3HEHHbIW LLIAP, CPEOHNAS TeMnepaTypa Ha no

BEPXHOCTU Ko%Toporo 6bina 6bl —23 °C, B TO BPEMS Kak pakTUYECKN OHa
+14,8 °C.

aB atMocdepbl MOXET N3MEHATLCS B bTaTe aHTPOMOreHHoro
bI3BAHHOTO Mpmpmy) 3arpsi3HeHUs.

cepbl 1 a3oTa 0bpasyloT B atMociepe a3oTHY U
HY10 KUCTIOTH, KOTOpble BbiNaAalT B BUAE KUC/TOMHbIX 00Xoeu U
BbI3bIBAIOT MMBENb pacTteHnn u XnBoTHbIX (Puc. 6) OHM HaHOCAT BOsbLION
Bped apXUTEKTYPHbLIM U CKYNbATYpPHbIM NamAaTHUKam (Pvc. 7) paspywatot
MeTannuyeckmne Kpbiv U KOHCTPYKLMN — MOCTbI 1 OMOpbI.




Puc. 7
Pa3pyLeHHbIe
KUCOTHBIMU AOKASMU —

CKYJIbATYpbI




VICKyCCTBeHHOG 3arpda3HeHune Opr>KaI-0LL|,el7I cpenbl OKa3blBa€T KOCBEHHOE BO3OencTBue

30% 3a nocriegHue 10 TbIC. ner. : .
&Hﬂ#qecm YTO B aTMOcepe CoaepXXnTca 1200 TPSH. T chnopoua TO ero KONMYECTBO B
aTMocdepe 3a rog, YMeHbLUAeTCH Ha 0,0025%. Kazanock 6bl, 3T0 HEMHOrIO, HO, O4EBUAHO, B

. ..KOHUE KOHLOB MOXET BCTaTb BOMPOC O BBEAEHWM OrpaHUYEHUW Ha noTpebneHune
- Kucrnopoga.

HaKonneH _ IMapaaxossiii >ddexT ——— HarpesaEue BHYTDPEeH- B aTMOCCbepe —

- HHAX caoeB armMmocdepsl 3emiim, oOoOGyCaoBIAeHHOEe

anqMHa na OPO3PaAaYHOCTEIO arMocdephl i OCHOBHOM HacTHA
uanydgeanss ConHna u nDorgoligeHuem armocdepoi

FACTH TEeINIJOBOI'O M3JIVIEHHs S [HOBEPXHOCTH ILJaHe-

ThI, HarpeToii CosaIem.

PaccmoTpym 91O saBneHue. MakcumanbHasi KOHUEHTpauMsd O30Ha B armocdepe
HabngaeTcs Ha BbICOTE 20—25 KM. I3BECTHO, YTO O30H MNOrMOoLWaeT ynsrpadroneToBbie
nyyun. lNpn 3TOM OH CUNBbHO pas3orpeBaeTcd M NPEnATCTBYET NMoTepe Tensa HMKHUMU
cnossmm artmocdepbl. NMoMMMO 3TOro, 030H, KakK W YrAeKUcrnbln ras, Mornowaet

. vHMpakpacHoe u3ny4veHne 3emnun. CrieqosaTternbHO, 030H HE TOMbKO CnacaeT BCe XUBOEe
~ Ha 3ewmne oT ynbTpaduoneToBbIX y4Yemn, HO BMeCTe C YIEeKVCIbIM ra3om urpaet BamﬂW

onb B TennoBom GanaHce atmocdepbl 3emnu. [MapHVKoBbIN 3pdekT NpUBOANT K

gmmy noTenneHunto KnnmaTta. YTobbl NOHATL, KAk OHO BO3HWKAET, BCIIOMHUTE, Kak
HarpeBaeTcsi aBTOMOOUNb U3HYTPU, KOrga OH CTOUT C 3aKPbITbIMW OKHaMu Ha COJSHLE.
CornHeYHbI CBET MNPOHUKAET 4epes3 CTekna M nornowaercss CUOEHbAMU N OPYruMn
npeameTamu canoHa. [1pn aTom cBeETOBas SHEPIrNA NpeBpPaLLAETCS B TEMMOBYIO, KOTOPYIO

npeamMeTbl OTpaXxXakT B BUAE I/IHCbpaKpaCHOFO N3NTyHeHU4. B oTnuyne ot cBeTa, OHO Mo4TH
HE NMPOHNKaeT CKBO3b CTEKJIa HAPYXKy, T. €. OCTaeTCA BHYTPU aBTomMobuns. 3a cyet aToro
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“Puc. 8 pm—Pyc. 9
Kucnopoa Heobxoamm Kucnopoa -
ANg ABIXAHUS noaaepXuBaeT ropeHue



¥ 2KMnO, = K,MnO, + Mn0O, + 0,1,
2H,0, = 2H,0 + 0,1

TTonyyeHue kucnopoaa B
fiabopatopum pasnoxeHmem nabopatopuu pasnoxeHuem
NepMaHraHaTa Kanua u cobupaHue nepoKcMAa BOAOPOAA U cobupaHue
ero MeToAOM BbITECHeHUs BO3AyXa ero MeTOA0M BbITeCHeHUs BOAbL



‘_'m"nblu 2as3 C'O“El‘il‘l/l:o_'émpm MEHSIOT ,u,nﬂ N3rOTOBMEHMS LUMMYYNX —
.. HANWUTKOB, TYLLIEHWUS NOXKapPOB N NOITYyYEHNSI «CYXOrO fbAa», KOTOPbIN NCMONb3YIOT

AN OXNaXKOeHUS U XpaHEHNS NPOAYKTOB NUTaHWUS, B NEPBYI0 o4epenb

MOPOXEHOro (puc. 12).

B I'IpOMbILIJJ'leHHOCTI/I yrﬂeKI/ICJ'IbII/I ra3 rnoJsiy4vyarT O6)KI/IFOM N3BeCTH4AKaAa: —
CaCO, = Ca0 + CO, T.

B nabopatopun okcug yrnepoga (1) nonyyaroT AENCTBUEM COSIAHOM KUCOTbI .
CaCO, + 2HCI = el

CobupaloT yrrnekucribiv ra3 B COCya METOAO0OM BbITECHEHUSA BO3AYXa, TAK KaK
oKcua yrnepopa (19)no4Tu B 1,5 pa3a Taxkenee ero (puc. 13).



paHeHe MOPOXKEHHOTO;
~ 3 = MpOU3BOACTBO WUNYUYUX HAMUTKOB;
A =TO3f0H/e-eReHIMEKTOB Ha CLieHe.

Puc. 13
Yrnekucnein ras cobuparot B cocyAa
MeTOAOM BbITeCHeHUs BO3ayXa




PacnosHatot yFJ'IeKI/ICJ'IbII/I ra3 nin ¢ NOMOLLbIO I'OpFIIJ.I,eI/I ﬂy‘-II/IHKVI KOTOpad raCHET B ero

aTMoc@epe (VINneKUCs A 1BAaEe ' A1 NO MOMYTHEeHW

€0, + Ca(OH), = CaC0,! + H,0.

—_—

~ W38030yxa ronyyarom He monbko Kucnopoa HO U asom, Komopb/u emecme c 8000podom

CITyXKUm CblpbeM O/151 MO/ e enp npodykma — ammuaxa NH3:
— 3H, + N, ——— 2NH.,.

B nabopamopuu ammuak rosy4arom gaumoodeticmseuem wjesodel ¢ Conamu aMMOHUS
uc. 15)

2NH ,Cl + Ca(OH), =

= CaCl, + 2H,0 + 2NH,T.

mak nea4ye 8030

rnepeesepHymail

xa, [103Momy

e20 cobuparom mom 8bimecHeHus1 eo3dyxa 8
uak mpems criocobamu: a) ro
OKpacKu enaxHol fiakmycoeoli byMaxKu (€ KpacHo20 ugema Ha

CUHUU) 8) o rosierieHut0 ObiMa Mpu MoOHEeCceHUU CMEKIIAHHOU MasioyKu, CMOYEeHHOU
corisHou Kucriomou (puc. 16),

[pupodHkIl 2a3 criy»xum cbipbem OJisi MosyHYeHUS UEeHHbIX 2a3006pa3HbiX op2aHU4ecKux
COeOUHeHUU, Haripumep amurieHa.



Puc. 14

Ca(OH)»
NH CI

Puc. 15
IlabopaTopHbIU
CNOCcOob .M

' aMMUuaka

e

Puc. 16
Pacno3HaBaHUe ammuaka:

a - No 3anaxy;
6 - NO U3MEHeHUHO OKPaCKU MHAUKATOPHOU BYMAXKWU;

B - MO NOoaBJ1EHUO AbIMA



Puc. 17. TlipumeHeHue 3TuneHa:
1 - B OBOWEXPAHUNULLAX AN YCKOPEeHUS CO3peBaHUs NNOAOB;
2 - 6 - NpOU3BOACTBO OpPraHUYECKUX coeaUHeHUM -
(nonuatuneHa 2, pacteoputeneu 3,
YKCYCHOU KucnoTel 4, cnuptos B, 6)

S
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ITOJIMOTHMIIEH
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— KaTanmmquKowuerwupaTaumem 3TUINOBOIO cnmpTa (pmc
- 18 6) B-xayecTBe KaTanusatopa MCnonb3yT b6enyo rmuHy
UM YNCTbIN OKCUA antOMUHUA:

(—CH,—CH,—), —> nCH,=CH,,

C,H,OH . > C,H, + H,0.

1IBAHMIO NOOKUCIIEHHOTO
acTBOpa nepMaHraHaTa kanus unm 6pomHon Boab! (puc.
19)
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JlabopatepHbie-cROCObLI NoNyYeHUs 3TUNeHa:
— 4= AenonumepusaLmsa NoNU3TUNEHa;

6-~-KaTanuTUYeckas aernaparaums 3TUNOBOro cAupTa

R ——
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- = Pacrnio3HAaBaHUE 3TUJ1eHa C UCMOSb30BAHUEM:
som _a - pacTBOpa NepmaHraHaTa Kanus;

6 - 6pomHOU BOABL.
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Yyutenb XMuMnu




