MPUPOLOHbLIE UCTOYHNKUN
YI7IEBOJOPOLOB

Tema ypoka:
[IpupoOdHbIe U NonymHbie HegdbmsiHbIe 2a3bl.

Tun ypoka: ceMuHap

«B 3eMHOe HeOpOo mbI, XUuMusi,
lIpoHUKHU 830pa ocmpomol,

U, yumo codepxxum e Hem Poccus,
Apaau cokpoeuuw,a omkpou».

M.B.JlomoHoOCO8a,

900igr.net



Ilens ypoka

[Tlo3HakoOMUTb C NPUPOAHBIMU UCTOYHUKAMM
YrNeBoAopOaO0B: NPUPOAHBLIM U
MOMNYTHbIM HEDPTAHBIMU ra3amm, U
npoayKTamMu ux nepepaboTKu.



3agauu ypoka

= - MO3HAKOMWUTb Y4YaLLUXCSs C OCHOBHbIMMU
cnocobamu nosiy4yeHns NpUpPoAHOro rasa.

= - paclWMpUTb 3HaHUA O NPUMEHEHUN
yrneBogopoaoB, coaepXallnuxca B NpUPOaHbIX
NCTOYHMKAX, OO0 MCnonb3oBaHUK B
NPOMBILLUIIEHHOCTN N HAPOOHOM XO35UCTBE
NPON3BOAHbIX YrNeBoaopPOaoB.

= - 3aKPENUTb 3HaHUA 06 OCHOBHbIX
MecTopoXaeHuna rasa B Poccum n mupe,
Nnony4yeHHble B Kypce “Pusnyeckas u
9KOHOMUYeckKkas reorpadousa’.



H.A.3enuHckuli
(1861-1953)

B.T.LLlyxos
(1853-1939)
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Ipupoonwtii 2a3 Honymmuotu 2a3

IHonyTHbIH HEPTAHOM ra3 — ITQ
ras,

IIpuponubiii ra3 — 310 T
J00BIBAE€MBbIN U3 ra3QBbIX

MeCTOPOXKACHUM PAaCTBOpPEHHBIN B HeTm—
CH,- 80-98% e
C.H_ - 0,5-4% CH,-40%
C,H,-0,2-1,5% CH—20% N
C,H 10—01100 CH—20§§0
CH. . -1% CH. - 20°

12~ +70 4 éOH @

C61_114




NMpupoaHbIN ra3 — LEeHHeNLEee None3Hoe nckonaemoe,
KOTOPOE 4YacTOo Ha3blBalOT «rofTyObiM 30/10TOM»
[MpupoaHbIM ra3 — camoe nonyndapHoe TonnBo Ans
9NIEKTPOCTaHUNI, a TakKKe OYeHb LLEeHHOE XMMUYECKoe
CbIpbe, U3 KOTOPOro Hay4Ynnnchb aenartb MHOXEeCTBO
CUHTETUYECKMX MaTepuarnos. Korga roBOpAT O NPUPOAHOM
rase, T0, Hepeako, UMeIT B BUAY TOMbKO TOT ras, KOTOPbIi
O00bIBalOT M3 ra3oBbiX MECTOPOXAEHUN N OTNPABNSAOT

no Tpybam B ropoaa, anst paboTbl Ha AMEKTPOCTaHUMSX,
3aBojax M Hawux ¢ BaMu KyxHAX. Ho B rpynny npnpogHbIX
ra3oB BXOAST, KPOME TOro, ele 1 ra3 60sfIoTHbIN,
KOTOPbI 00pasyeTcs Npu pasnoXeHnn opraHnyecknx
OCTaTKOB (CaMOBO3ropasiCb, OH CryXuUT NoOBOAOM AN
pacckasoB O «gyxax 60noT» 1 newmnx ¢ BOAAHbIMN),

a Takke Tak Ha3blBaeMbli PYAHUYHbLIU ra3, NocTynarLwmnn
B FOPHbI€ BbIPpaboTKN U3 PYOHUYHbIX BOA. OTOT ra3
B3pPbIBOOMNACEH U 4YacCTO CIYXUT NPUYNHON HECHACTHbIX
cny4vaes, NpuBOAsSLLNX K rmdenun waxtepos. CywecTByoT
elle rasbl rpsA3eBbIX BYJSIKAHOB U rasbl BYJfIKkaHOB
OObIKHOBEHHbIX, BbibpacbiBaeMble NPy N3BEPKEHNN.
Mexay npoymm, n Te atMmocepHble rasbl, KOTOPbIMU
Mbl ObILLUXM, TOXE BXOOAT B rpynmny npupoaHbIX rasos!



IlonyTHBIN ra3

bty

[TonyTHLIN HEPTAHOW ras — 37O
NOOOYHLIN NPOAYKT HEPTEeOoObIHN. B
3aBUCMMOCTM OT panoHa gobbiun, c 1 1
HedTn nony4atot ot 25 ao 800 m3

™ nonyTHoro HedTaHoro rasa ([NHI). Us-
T 3a HENOArOTOBMNEHHOCTU
MHPACTPYKTYPLI Ans ero cbopa,
NOArOTOBKW, TPAHCMOPTUPOBKN U
nepepaboTkn, a Takke BO nsbexaHue
3arpar Ha ero yTunuaaumo, MHorme
HedTAHbIE KOMMAHNKN NPOCTO CXUratoT
[MTHI Ha dpakenax. Tem camMblM CUNTBHOMY
3arpsisHEHUIO NOABEpPraeTcs
OKpy»KalLasa cpena
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NporHozs obbivm NpMpogHoro
M nonyrHoro raza

Natoraland Assocrated Gas
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[(] 3HepreTHyYecHan crparerma-2000
Energy Strategy-2000

— JHepreTHYecKan crparerma-2003
(yMepeHHbLIN BapMaHT) Energy Strategy-2003
{(Moderate version)

—— JHEepreTH4YecHan crparerma-2003

(ONTHMMUCTHYESCHMA BapmanT)
Energy Strategy-2003 (Optimistic version)



= C KaxgbIM rogom Bce Doriblle paclunpsaeTca XMMmnyeckas

nepepaboTka NPUPOAHOro rasa, U U3 LIEHHOro 3HepPreTUYecKoro
cpencTBa ra3 CTaHOBUTCA HE MeHee BaXKHbIM XUMUYECKUM
cbipbeM. [103TOMY MeTaH sBNsieTc He3aMeHMMbIM NPOAYKTOM
AN XMMUYECKOWN NPoMbILLNIeHHOCTU. OH CNyXXUT Ans Nony4YeHns
aLleTuneHa, MeTUNoBOro CNNPTa, CaXu, XNOPUPOBaHHbIX
YrNeBogOPOAOB U pasfnnYHbIX pacTBOpUTENEN.

1) CHy 20y - COp+ R04Q ) CHy— Cleama) + 2y

9 0CH; = (ol + 38y 4) (Hy+ 4.0 =25 CHOH

METaH dleTHIRK METAHOT




IlepepadoTKa MONYTHLIX HEPTAHBIX
rasosB

[TonyTHbIE rasbl nepepabarbiBaloT Ha rasonepepabaTbiBaoLmMX
3aBogax. 13 HMx nony4aroT MeTaH, 3TaH, nponaH, byTaH u
"raszoBbin 6eH3UH", cogepxawmin yrnesogopoabl ¢ C5 u BbiLlwe.
OTaH 1 nponaH nogsepraroT AerngpupoBaHUIo 1 MoslyyYaroT STUNEH
n nponuneH. CMmecb nponaHa n 6ytaHa ("CXmKeHHbIn ras")
NPUMEHSIIOT B KadecTBe ObIToBOro Tonnmea. [NpoaykT,
cogepxalwmmn nerkonety4dune yrnesogopos! ("ra3oBbint 6eH3nNH"),
0o06aBnsaoT K 00bIMHOMY OEH3MHY NSl YCKOPEHUS €ro
BOCMNIaMEHEHUA NMpu 3anycke asurartenen BHyTPEHHENO CropaHug.
MwupoBon pacxog HeddTn Ha XMMUYECKYIO nepepaboTKky B
HacTosiLlee BpeMs noka coctasndaet okono 10 %. OgHako okono
80 % BCex opraHM4YecKnx BELLLECTB, UCMOSIb3YEMbIX YENOBEKOM,
nony4arT Ha OCHOBE HE(PTUN N HEPTAHLIX ra3os.

1) C2Hg — C2Ha + H27

2) CsHg — CsHgs + Ha7
3) CsHg + 502— 3C O +4H 0O + Q.




lorf.ru/16680

JTakn, kpacku, pacTtBopuTeENU, pe3nHa, nnacTtmMmacca, aHTudpu3sl,
NCKYCCTBEHHbIE BOMOKHA, fleKapCcTBa U ... BCe 3TO NPOoAYyKTbl NofydaemMble B
X0[O€e CMHTE3a 13 yas1ee000p0dos.







= JlemeBbIM BU TOILIMBA

= O0agaeT BBICOKOM TEIJIOTBOPHOM

CIIOCOOHOCTHIO (Teruiora cropanus 1M’ rasza
54400 KJTx)

= JIerko TpaHCIOPTUPYETCA MO Ta30IIPOBOIAM

= DKOJIOTUYECKH YHUCTHIN BUJ TOIIJINBA



[IpMeHeHUe npupoanoro rasa

Cuarerndeckui
Kay4yK

COJIH ; : ‘
aMMONHA 7 * ITpupoansnii ras: «;—VCCl.t
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[IppuMeHEeHnEe TONMyTHOTO HE(TSIHOIO Tras3a

Pacrsopurean
IMaacrMacew Jranon

CH, (64%) |

C,H, (11%)

lNasosmit GeH3MH — C,H; (11%)\ N, (9%) CH,, (3%)
C,H,, n C,H,, (2%) 1»

O CHHTeTHYCCKUA
IMaacrmaccent Kay4yyk




crosa npopoka HMepemuu:

lpupoOHbIe ucMOYHUKU y2s1e8000p0008
Heobxodumbi Yyernoeeky. Ho npu ux 0dobbiye,
mpaHcrnopmuposke Heo6xo0uUMO NMOMHUMb
csioea rpopoka NMepemuu «51 esesn sac 8
3eMJ1+0 Ms1I000HOCHYI0, YmMobbI bl
numarsnucsk ninooamMu u 0obpom ee, a He
80WJTU U OCK8EPHSISTU 3eMJTHO MO U
docmosiHue Mmoe coersiasiu Mep30CmbHO».



3aKpenJjieHne Matepuana TecT

1. OCHOBHOH KOMIIOHEHT NpuMpogHOro ra3a:

a) 3TaH

6) 6yTaH

B) MeTaH

2. ConpoBo>xKaaroLWnM NpUPO[HbINA ra3 siBJSIIOTCA:

a) KoHAeHcaT

6) NonyTHbIN ras

B) BOAA

3. OCHOBHOM TN nepepaboTKn NpMpoaHoOro ra3a:

a) nonyvyeHme CUHTe3-rasa

6) Kak TonInBo

B)Nosly4dyeHue aueTusieHa

4. DKOHOMHNYECKHN N DKOJIOrM4YE€CKHN BbIrogqHoe TOnJinBo:
a) KaMeHHbIN YyroJib

6) NnpupoaHbIN ras

B) TOpd

5. MNonyTHbie HegTsAAHbIE razbl B OCHOBHOM LJeHHbl CBO€M YacCTblO:
a) 3TaH

6) meTaH

B) ra3oBbl 6eH3UH



«YAoOBOSIbLCTBUE — NMPOSIETHT,
OHO cebe, Tpyn oCcTaBUT
cnea Aonrov pagocTy — OH
apyrum. YyeHue — cebe,
nnog yvyeHusi — opyrum.
[pyroro cmbicria HeT B
y4YeHbe, MHa4ye ero He Haao
Obino. Camu Tpyasco, Bbl
caenaete Bce U ons
ONn3Kknx n gng cedbs, a ecnu
npuv Tpyae ycnexa He oyaer,
OoypeT Heyaa4va — He Oeaa,
nornpooyuTre eLue,
COXpaHUTe CroKoncTeue, To
BHYTpeHHee obnagaHue,
KOTOpOe Aenaet nogen ¢
BOJ1€N, ACHbIX U HYXXHbIX
apyrum. MlHoro 3aBeTa,

riyJdwiero, gatb He Mory. C
HUM XUBUTE, ero 3aBeLjanTey.




JlomamHee 3axaHue

§1-2
CtpaHunua 74 sonpockl 1-6 (YyCTHO).






