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1.Crpoenue npeAeABHBIX YTAEBOAOPOAOB.
2.1 omoAoTHUECKHIT PAA METAHA.

3. Tabamma 1 romoAormaecknit psA aAKaHOB.
4. VIsomepusa 1 HOMEHKAATYPA.
5.IToayuenmne.

6.HaxoxxaeHE B Ipupoae.

/. Pusmyeckre CBOUCTBA.

8. XUMHUYECKIEe CBOUCTBA.

9.ITpumenenne.
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AAKaHBI — VI ACBOAOPOABI, B MOACKYAAX KOTOprX AaTOMBI CBA3aHBI O,A,I/IHaprIMI/I
cBasaMu 1 KoTOpBIe cootercTByoT obmeit hopmyae CnHonto.

B MoAekyAax aAKaHOB BCE aTOMBI JTAEPOAA HAXOAATCA B COCTOSAHUH SPF —
THOPUAU3AINH. DTO O3HAYAET, 9YTO BCE UYETHIPE THOPHUAHBIE OPOUTAAN ATOMA YTAEPOAA
OAHHAKOBBI IO (DOPME, SHEPTUH U HAIIPABACHBI B JTABI PABHOCTOPOHHEH
TPEYTOABPHOM IIHPAMHABI — TETPAAPA. Y TABI MEXKAY opOnTasaimu paBHBI 109 rpasycam

28 MEHYyTaM.
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OTcyTCcTBIIE B MOAEKYAAX IIPEAEABHBIX YTAEBOAOPOAOB IIOAAPHBIX CBA3EH IIPUBOAUT K
TOMY, YTO OHH ITAOXO PACTBOPAIOTCH B BOAE, HE BCTYIIAFOT BO B3AUMOACHCTBHE C
3apAKEHHBIMU YacTUIAMH (moHamu). HanmboAee XapaKTepHBIMI AASl AAKAHOB
ABASIFOTCSH PEAKITUH, IIPOTEKAIOIINIE C YIACTHEM CBOOOAHBIX PAAHKAAOB.
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= ['oMoAOTH — 3TO BeIIecTBa, CXOAHBIE IIO CTPOECHHUIO U
CBOMCTBAM M OTAMYAIOIITHECH HA OAHY HAU OOA€e
rpyrin CHz Hammpumep, MBICAEHHO K MOAEKYA€ METaHA
CHa4 po0aButs rpyrmy CHe (rpynmy CH2 HaseBarot
20MOA02UYECKOU PaA3HOCHIBI0), TO HOAYIUTHCA CACAYFOIIIII
yrA€BOAOPOA — 9TaH C2He 1 T.A. PopMyAHI
YTAEBOAOPOAOB PsAA METaHA AAHBI B TaOAmITE 1.

= |lpeaeAbHBIE YTAEBOAOPOABI COCTABASFOT
TOMOAOTHUYECKUN PsAA METAHA.
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B Ttabame 1 AaHBr POPMYABI ACCATH TIEPBEIX U ABAAIIATOTO IIPEACABHBIX
YJTAEBOAOPOAOB. ECATT MBICAEHHO BBIYECTD U3 UX POPMYA IIO OAHOMY ATOMY
BOAOPOAQ, TO IIOAYYIAFOTCA IPYIIIIBI ATOMOB, KOTOPBIE HA3BIBAIOT paduraiami.
HasBanus papAuKaAOB OOPa3yIOTCA OT Ha3BAHUHI COOTBETCTBYIOIIHIX
YJITAEBOAOPOAOB IIyTEM H3MEHEHHA CYPPUKCA —aH Ha —HA, HAIIPUMEP: METHA

CHs—, stma CHs — CH2—, mpormma CH3— CH2—CHz2— m T.A.

AAfl COCTABACHUSA HA3BAHUN IIPEAEABHBEIX YTAEBOAOPOAOB C Pa3BETBACHHOMN
HENBIO IPUHUMAIOT, YTO BO BCEX MOAEKYAAX ATOMBI BOAOPOAA 3AMEITIEHEBI
PA3AHMYIHBIMU paAuKaAaMI. AAA OIIPEAEACHUA HA3BAHIH AAHHOTO
YTAEBOAOPOAA IIPUAEPKABAOTCA OIIPEAEACHHOTO ITOPAAKA:

1.Botbuparon 6 gpopmy.ie rnaubosiee 0aumyro )2a1e6000p00HY10 Yens U CUMBO.bL ArI0OMOE
yesepoda 6 Hetl HYMePYIon, HauuHaA ¢ 11020 KOHYA K KOMOPOMY Oaudnce passensieHue:

1 2 3 4 5 3 4 5
a) CHs— CH-CH2—CH2—-CHs3 0) CHs— CH-CH:2—CHs
| 2
CHs CH:
11
CHs

2.Haswrearom paduxasvr u npu nomouu yu@dp yKaswt6ann ux Mecmo y HyMeposarmstx
aniomos yesepoda. YMcAO OAMHAKOBEIX PAAUKAAOB YKA3BIBAXOT IIPH ITOMOIITH
YICEA HA IPEYECKOM fAZBIKE (KAI»-ABA, KTPH»-TPH, KTETPA»-UETHIPE U T.A.)

a) 2 — METHA. .. 0) 3 — MeTHA ...
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o 1.A6Kap6OKCI/IAI/IpOBaHI/Ie HATPHUEBBIX COAECH KapOOHOBBIX
KHUCAOT. B s1abopamopun metar moAyaaroT mpu HarpeBaHUHU
arterata HaTpusa CH3COONa ¢ TBepABIM THAPOKCHAOM HATPHSA:

CH3COONa+NaOH —- CHs +Na2CO3

s 2.CuaTe3 Bropra. DraH u Apyrue IpeACAbHBIE YTAEBOAOPOABI C
0OAEE AAMHHOM HEIBIO MOKHO ITIOAYYIUTH IPH B3AMMOACUCTBIH
OAHOPOAHBIX I'AAOI'€HIIPOU3BOAHBIX IIPEACABHBIX
YIAEBOAOPOAOB C METAAAMYECKAM HATPUEM:

CH;- I Na

+ —-CH;—-CHs+2Na l
CHs- 1 Na
foAMETaH STaH

[Tepsbim a1y peakmuro B 1855 roay ocymectsna dopaHITy3CKHIT
xuMuk A.Bropir (peakmus Bropira)



= 3. BeiaeaeHUE YyTAEBOAOPOAOB U3 HIPUPOAHOIO CHIPHA.
VcrogyHuKaMU IPEACABHBIX JTAEBOAOPOAOB ABAAIOTCA HETD U
IIPUPOAHBIM T3, (OCHOBHOI KOMITOHEHT IPUPOAHOIO Ia32 —
POCTEUINNHN YTAEBOAOPOA METAH, KOTOPBIU UCIIOAB3YETCH
HEIIOCPEACTBEHHO MAH IIOABEPTAETCS IIEPEPAOOTKE.

Hed1p, n3BAegeHHAA U3 3EMHBIX HEAD, TAKKE ITOABEPTACTCH
IrepepadoTKe.
4. M13omepusanua. Harumdme karaAm3aTOpOB N30MEPU3ATIH
YCKOPSAET OOPA30BAHUE JTAEBOAOPOAOB C PA3BETBACHHBIM
CKCACTOM M3 AMHCHUHBIX YI“ACBOAOPOAOBI kataAuzaTop,450C

CH3-CH2-CH2-CH2-CH2-CH2-CH2-CH3 -—==————————-

H-OKTaH

CHs3

|
—————— CHs - C - CH2-CH -CHs3
| |
CH:3 CH:3
HN300KTaH
A0bOaBACHIE KATAAU3ATOPOB ITO3BOAAET HECKOABKO
YMEHBIIIUTH TEMIIEPATYPY, IIPH KOTOPOM IIPOTEKACT PEAKIIHS.



= 5.I'mapupoBaHue (IIpUCOEATHEHNE BOAOPOAQ)
AAKEHOB. B pesyApTare KpekmHra 00pasyercs OOABIIIOE
KOAMYIECTBO HENPEAEABHBIX YTAEBOAOPOAOB C ABOMHOU
CBAI3BIO — AAKEHOB. Y MEHBIIIUTh UX MOKHO, AOOABUB B
CHICTEMY BOAOPOA U Kamdnu3anopos euopuposaris —
METAAABI (ITAATHHA, ITAAAAAUN, HUKEAD):

Pt
CH3>—CH2>—CH=CH2+H2---- CH3—CH2>—CH2>—CHs3

KpekuHT B IIPUCYTCTBUH KATAAU3ATOPOB THAPUPOBAHUSA
C AOOABAEHHEM BOAOPOAA HA3BIBAETCS
BOCCIIAMHOBUINIEALHBIM KDEKUHZOM.

6.I'mapoan3 xapOuaoB. [Ipu 0OpaboTKe HEKOTOPHIX
KapOHMAOB, COAEPIKAIIINX JTAEPOA B CTEIICHH OKHUCACHUSA
— 4 (manpuMep, KAPOMAA AAFOMIHUISA), BOAOU
0OpPa3yeTcs METAH:
Al4Cs + 12H:0 = 3CH4 + 4AI(OH)3



DT 1TAaXO/R)JICH MO b 1O/ 1C.

s [Ipocreimmit mpeACTaBHTEAD IPEACABHBIX YTAEBOAOPOAOB —
METAH — OOPA3yeTCA B IIPUPOAE B PE3YABTATE PA3AOKEHUA
OCTATKOB PACTUTEABHBIX U KUBOTHBIX OPIaHU3MOB O€3 AOCTYIIA
BO3AyXa. DTUM OOBACHACTCA IIOABACHHUE ITY3BIPHKOB I'a3a B
3200A0YEHHBIX BOAOEMAX. FIHOTAA METAH BBEIACASICTCA U3
KAMEHHOYTOABHBIX ITAACTOB 1 HAKAIIAMBAETCA B ITaxTax. Meran
COCTaBAfAET OCHOBHYIO MAcCy IIPUPOAHOTO raza (80 — 97%). On
COAEPIKUTCA U B Ta3aX, BEIACASIOIIUXCA IIpU AOObIYe HepTH. B
COCTaB IIPUPOAHOTIO Ia3a U HEPTAHBIX Ta30B BXOAAT TAKKE ITAH
C2He, mporrar C3He, 0yran C4He 1 HEKOTOpPBIE ApyTHE.
["'a3000pa3HbIe, KUAKHAE U TBEPABIE IIPEACABHBIE YTACBOAOPOABI
COAEPKATHCA B HE(PTH.
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s MetaH — ra3 0e3 11BeTa ¥ 3aI1axa, IIOYTH B 2 pa3a A€rde
BO3AyX2, MAAO PACTBOPHUM B BOAE. DTaH, IIPOITAH, OyTaH
1P HOPMAABHBIX YCAOBHAX — I'a3bl, OT IIEHTAHA AO
IIEHTAACKAHA — )KUAKOCTH, 4 CAECAYIOIIIIE TOMOAOTH —
TBepABIE BertecTBa (Tad0Amma 1). [Ipomran i OyTan mmoa
AABAECHHUEM MOTYT HAXOAUTBCA B }KHUAKOM COCTOSHUHU U
IIPY OOBIKHOBEHHOU TEMIIEPATYPE.

s Kak BuAHO 110 AaHHBIM TAOAWITEL 1, ¢ y8esnuernuem
O7ITHOCUINENBHBIX MOSCK)AIPHBIX MACC 1PEOCABIBIX
)2/16000D0006 3AKOHOMEDHO NOBBLUAEHICA UX IIEMNEDa)pol
KUnerusa u n.1a6./1eHuA.



p—

I A TANTIAURLCIKIAA (*PROYIACTRA

/] o 4 A K A IVAKIA AN W AN A N W AU K AN/ A LI Ve

1.Haubosee xapaxmeprsiymu peaxyuamu npeoeivrivtx
)2/1€6000p0006 A6.47107164 peakyuy samenyeriug. ' Tax,
HAIIPUMEDP, IIPHA OCBEIIIEHIN METAH PEATUPYET C
XAOPOM (IIPA CHABHOM OCBEIIIEHUH MOKET IIPOU30NUTH

B3PbIB):
H H
| t
H-C-H+C-Cl----H-C-Cl + HCI
| |
H H

XAOpMeTaH



n  2.Bee npedensrvie yene6000podwr eopam ¢ obpasosarimem oxcuda yesepoda (1) u 600er.
MeTaH TOpUT OECIIBETHBIM IIAAMEHEM, C BBIACACHHEM TEIIAOTBL:

CH4+202=CO2+H20+880 xAx

CMech MeTaHa ¢ KHCAOPOAOM (B OOBEMHOM OTHOIIEHUH 1:2) HAH C BO3AYXOM
(1:10) mpu moaxuraHI; cropaer co B3peIBOM. B3pbIB MOXKET IIPOUCXOAUTD U
IIPU AP.COOTHOIIIEHHUAX CMECH C BO3AYXOM.

3.1 Ipu cunvriom nacpesaruu(Boirre 1000 rpaAycoB) bes docmyna 6030yxa npedevrvie
)2/1€6000p00b1 pasiazaroniea:

CH4 ----C+2H2

Ecam meTan Harpets A0 Ooaee Beicokoit Temmepatypsl (1500 rpaaycos), To
PEAKITUA IIPOMUCXOAUT TAK:

2CH4---- C2H2 +3H2
AIICTHUACH
4.Yene6000poder 1opmasnsriozo cnpoerus noo eausgruem Kamaiuanopos u npu razpesariuu

1006epearonics peaKyuam usoMepusayuy u npespanaronica 6 )e1e6000pooe:
paseeni6.1e11020 crnpoeHUA:

CHs- CH2- CH2- CH2- CH3---- CH3- CH- CH2- CHs
|
CH:s



S.llpumenecnue.

s |lpumenserca B BUA€ HPUPOAHOTO I'a32 METAH
HCIIOAB3YETCA B Ka4eCTBE TOIIAUBA. MeTaH
ABAAECTCHA UCXOAHBIM IIPOAYKTOM AAfl TIOAYIEHUA
METAHOAQ, VKCYCHOU KACAOTBI, CHHTETUIECKIX
KAYIYKOB, CHHTETUYECKOTO OCH3WHA U MHOTHX
APYTHUX LIEHHBIX IIPOAYKTOB.



