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LIEJIb YPOKA

OOPMHUPOBAHUE
HOBbIX

SHAHUU U YMEHUU



Bwt 3axkpenume 3nanus o sp ° - THOPHAHOM COCTOSIHMY YIIIEPOJIA.

Buvl noznakomumecs c ocobennoctaMu OPEACIIbHBIX YITIEBOAOPOIOB,
C IIOHATUAMHU — TOMOJIOT, TOMOJIOTUYECKUM Psifl, TOMOJIOrMYECKas pa3HULIA,

HOMEHKJIaTypa, U30MEPHUSL.

Bul ookasicume nanane yIepoia U BOAOPo/ia B apaduHe.
Bui Yy3Haeme BaKHEMUIIINE CBOMCTBA YITIEBOAOPOAOB JAHHOTO Kilacca.

Buwi HAyuumecCcs CTpouTb MOJICKYJIbI BEIIECTB 110 HA3BAaHUAM W HAa3bIBATh

BellleCTBa 1Mo (popMysiaM, COCTaBIATh (hOPMYJIbI H30MEPOB U TOMOJIOTOB.

Buwi Y3Haeme 35a4cHueC NPEACIbHBIX YITIEBOAOPOIOB B XKM3HU YCIIOBCKA U
00J1aCTH MCIIOJb30BaHMS METaHa, MPU3HAKKW YTEUKHU ra3a u ASUCTBUS MPHU
ero oOHapyKCHHHU.

Bui euie pas yﬁedumer, YTO HYKHBI 3HAHUA U YMCHUA IIPU PCIHICHUU

poOJIEMHOM 33144 C DKOJIOTHYECKMM COAEP/KaHUEM.
Mbt no2060puUM o BO3EHCTBIYE METaHA Ha 3JI0POBBE YEIOBEKA.

Bot RPpUAMHO yOueumer: OKa3bIBAETCsl, BbI 3HACTE yKE TaK Majo!



Cxema obpasoBaHUs
Sp-rmbpuaHbIX opobutanen.

» B rubpuaunzanum y4yacTByrOT OpOUTAIM OQHOIO
S U TPEX P-AIECKTPOHOB:
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Pagukanbl - 3aMecTuTenu

IIpaBuaa HOMEHKJIATYPbI 110 IPUHIIMUITY
3aMEIICHUS, I[¢ 3aMECTUTEIIM — paJuKalbl. VX Ha3BaHUS
(hopMHUpYIOTCS 3aMEHOM cy(pduKca -aH Ha —MJI B Ha3BaHUMU
COOTBETCTBYIOIIETO aJIKaHa.

« O06wasa dpopmyna:

S0 MeraH | CH, - mer
Comm o ) o E— CH, -t
Qlil - ppomap C,H, - mpon
Slil —|oyran C,H,—oyr
Glil -~ pmeHTap - CH,, —am
& lil — rexcay ——— C.H,, —rekc
CH - - C_H._ _-rent



[ToHaTne ob ankaHax.

— YIJIEBOAOPOIHI,
COZIEpIKAIIIUE B MOJIEKYJIE OAUHAPHBIC
CBSI3U MEXY aTOMaMH yIJIEpo/ia, a
KAa4eCTBECHHBIU U KOJINUYECTBECHHBIN
COCTaB BhIpaKaeTcs 00IIeH
(hOpMYITOM:



XapaKTepucTtuka ogmHapHOU CBA3U
(C — C) B H — ankaHax.

« Bujg rubpuauzanum aroma C —
» BanenTtHsbli yron B atrome C—
» JlimmHa cBsi3u C — C —

» CTpoeHne —

s BUj cBi3U —

« [0 THITY —



I3omepuna ankaHoB

CTpyKTypHast U30MEPUs
(YIJIEpOAHOIO CKEJETA).



[lpaBuna doopmupoBaHus
Ha3BaHuA.( Ha Npumepax)

Bp100p rimaBHOM HENH
Hywmepanus aroMOB I11aBHOM LIEMU, YYUTHIBAL:

HyMepyeMm ¢ Toro KoHIla yIJIEBOJOPOIHOM LEH, TIe OJIMAKE HAXOAUTCS
3aMEeCTUTEIb (CTpyKTypa A,b)

Ecnu 3amecturenu HaXO4ATCA HAa PABHOM YAAJICHHUH OT KOHIIA IICIIN, TO
HyMCpanusa HAYMHACTCA OT TOI'O KOHIA ICIIU, ITIPU KOTOPOM HX 6OJII>1HG
(ctpykTypa B)

Ecin Pa3JINYHBIC 3aMCCTUTCIIM HAXOIATCA HA PaBHOM YAAJICHHUH OT

KOHIIOB IICTIH, TO HyMepallis HAUMHAETCS OT TOTO KOHIIA IIEMH, K KOTOPOH
onuxe ctapumuil (ctpykrypa I)

DopMUpOBaHUE HA3BAHUA.



[ lpmepbl NU3BOMEPOB.

1 2 3 4 3 4 5 6
CH3 - (le- CHz— CH3 CH3 - CH2—CTI- CH2- CH2— CH3
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2 — MeTuI0yTaH

3 - METHUJITeKCaH

2,2,4- TPUMETWITNICHTaH

3 — MeTHJI — 5 - STHJITEIITaH



dunsnyeckme cBomcTBa arnkaHoB.

= AJIKaHBbI IJIOXO PACTBOPUMBI B BOJIE.

o ra3bl
o KUIKOCTHU
o TBEPABIC BEIIECTBA

« C yBemueHHUEM MOJEKYJISAPHON MACCHI
AJIKAHOB, B TOMOJIOTUYECKOM PSAIY,
MTOBBIIIAIOTCSA TEMIIEPATYPhl KUTIEHUA U
IJIABJICHUS, YBEINYUBACTCS IIIOTHOCTD
BEIIECTB.



XNMmnyeckme cBomCcTBa arnkaHoB.

[IpenenbHbIE YIIIEBOAOPOAHI (AJIKAHBI) —
XNMHAYECKHN HEAaKTHBHBIC BEIECCTBA.

OHHU HE pearupyroT ¢ KUCJIOTaMH, OCHOBAHUSIMU,
OOJILILIMHCTBOM METAJJIOB U HEMETAJIJIOB.

J1J1s1 aJIKaHOB PEAKIIMU IPUCOECAUHEHUS HEBO3ZMOXKHHI.



Tunbl XMMUYECKUX peakumn,
KOTOpble XapaKTepHbl OAna ankaHoB.

Peakumu 3amerneHus.
Peakiimu n3oMepu3aium.
Peakiiuu pasnoxeHus.

Peakiimu okuciieHus.



Peakuunn sameLleHus.

PearnpytoT ¢ XnopoMm (peakuus eanrocenuposanusi) N0 LEMHOMY

MexaHu3mMy npu YO — obnydeHun unm npu temnepatype 250-400°
C.
B peakunun nocnenosartenbHO OAUH 3a APYrMM MOryT
3aMeCcTUTbLCS BCe aTOMbl Bogopoaa. BeltTecHAeMbIN XIOpoMm
Boaopoa ysoautcs B suae HC

CH,+ C, — CH,CI+HcCl

MeTaH XJiop XJIopMeTaH
CH,Cl+ Cl,— CH_CI, + HCI
AnNXnopmMmeTaH
CH,CL, + Cl,— CHCI, + HClI
TPUXnopmeTaH
(xniopodopm)
CHCL, + Cl,— CCl, + HCI
TeTpaxsiopMeTaH
(YeTbIPEXXTOPUCTLIN yrnepoa)



ArnkaHbl MOTyT BCTyNnaTb B peaKkLum
n3omMepusaLmm.

CH, (CH,).CH, — CH, CH(CH, ),CH, + CH,CHCH CH CH
CH,
H-okran ! ! !

CH, CH,  CH,

2-METUJNEHTaH 2,5-IUMETUIreKcaH



Peakuunn pasnoXeHus.

IIpu HarpeBaHUHU AJIKAHOB /10 450-550° C IIPOUCXOOUT PACIICTIIICHUE
CJII0’KHBIX MOJIEKYII Ha 0ojee mpocThie ( 1o unciay atomoB).IIpuuem
MOJYYarTCs YIJIEBOAOPO/Abl PA3HBIX KJIACCOB — MPEACIbHBIE C MEHBIIICH
MOJICKYJISIPHOM MacCoil U HENpeAeabHbIE YIIAEBOIOPOALI (alikeHbl). Takoit
IIPOLIECC HA3BIBACTCS KPEKMHIOM U OCYIIECTBIISIETCS JIMOO0 B MPUCYTCTBUHU
karanu3aropos (Al O, /Si0,), imbo 6e3 Hux. Hanpumep:

CeH g — CH o+ € Hy
OKTaH OyTaH OyTeH
(aakaH) (ajakaH) (aJKeH)



Peakuna pasnoXxeHus

IMpn noBbImennn TemMneparypsl a0 550-650° C
IPOUCXOAUT OoJiee NTYOOKOE paciierieHue — nupoiaus. B
pe3ysibTare 00pa3yrTCs YIroiab(KOKC), MPOCTEUIIINE ATKAHbI
(MeTaH, 3TaH, IPOIIaH), YIJIEBOAOPOAbI APYTHX KIAacCOB
(3THUICH C2H 4> AUCTHUIICH Csz’ U T.J.) 1 BOOOPOZ H2 . Onun u3
BO3MOKHBIX BAPDUAHTOB CJIEAYIOIIHA:

C,H,, — 2C+2CH,+C,H +CH,+2H,
OKTaAH KOKC MCTAH OI39TaH J9THJICH BOA0POXA



[lonyyeHue cUHTE3-rasa.

B3anMmogeucremem CH, c Boaou;
CH, +H,0 — CO+3H,
CUHTE3-ra3s
B3anmoaencremem CH, c CO,;
CH, + CO,— 2CO+2H,
CUHTE3-ras
Peakuunn npotekatoT npu 800-900°C un B

npucyTcTBumn Katanmsatopa (Ni,
MgO,AL0,)



I'opeHue aaxaHos.

rOpAT Ha BO3Ayxe ronyobbim
nnamMmeHeM, C BblaeneHnem 60rnbLIoro
KONMUYecTBa TEMNSTIOBON SHEPTUN .



CBoucrea MeTaHa.

Onpe);[eJme IIJTOChl K MUHYCbI YKA3dHHBIX CBOMCTB
MCTaHa IIPpU HCIIOJIb30BAHHWH CT'O YCJIIOBCKOM.

Metan — OCHHOC XUMHNYCCKOC ChIPbC — CI'0 2KAJIKO CXKUI'AThb,

B cooTBeTCTBHY C YyPAaBHEHHEM PEAKIIUM CMECH METaHA C
KMCJIOPOJIOM B COOTHOIIEHHUM 1:2 1 ¢ Bo3ayxom (1:10)
B3PBIBOOIIACHBI;

I'a3 nerko cxumaercs;
Cropaet 0e3 00pa3oBaHUs 30JIbI;

MetaH oka3bIBaeT cj1ab0€ HAPKOTUYECKOE JICHMCTBUE HA
OpraHu3M, YTHETAeT HEPBHYIO CUCTEMY;

Brigenser npu cropaHuu 00JIbIIOE KOJIUYECTBO TEIJIOTHI.



BHumanue! Mpuwno coobweHune!

HedTaHOM TaHKeP MOTEPIE] KPYIICHUE, MATHO
He(pTH pacmos3aerca mo Bogae. Hedgrs moacrymaer
K Oepery, Ha KOTOPOM OOUTAKOT THJICHU, MOPKH.
Heo0xoauMo cpouHo yOparh ee.
3agaHue: CMOAEIMPOBATH ABAPUMHYIO CUTYAIMIO
U IKCIIEPUMEHTAJBbHO PEIMTh JAHHYI0 Po0dJiemy,
CJIeAyS HHCTPYKIMU IO MPOBEICHUIO
IKCIIEPUMEHTA.



UHCTPYKUUA NO NpoBeAeHUI0 IKCNepuMeHTa.

. CMOJICJIUPOBATH aBapuio HEPTIHOTO TAHKEPA U HAUTH pElICHUE TPOOIEMBbI;
0OCYIUTh HPABCTBEHHBIE CTOPOHBI CUTYaIIUH.

. BO/a, He(Th, yamka [leTpu, cninuku, puasTpoBaibHas Oymara, Ha
KOTOpPOM M300paxeH Io0yc.

" 1) HaneuTe Boay B yamiky llerpu;

- 2) nobaBpTe 2-3 Kariu HeTH;

- 3) 3anMInuTe HaOIIOACHNUS,

. 4) oOcynuTe U BBIOSPUTE PEIICHUE.

e 5) 0OBbsicCHUTE, TTIOYEMY BbI BEIOpAJIM 3TO pPEIICHUE

.

- 1) momxedr HEPTh

| 2) yIajluTh C MOMOIIBIO aJICOPOCHTOB, KOTOPHIEC OCSIYT HA JIHO, UJIU COOpATh C
MOBEPXHOCTHU BOJIbI MEHBKOM, CETHIO (B SKCIIEPUMEHTE — (PUITBTPOBAIHHOM
Oymaroii)

| 3) moABECTH MOJ, CJI0M HEDTU METaH U MOJKEUb €T0

. 4) nHOE, CaMOCTOSTEIIPHO BEIOPAHHOE PEIICHUE



WVIIMYCACIHIVIITC 1HIVUJIVUMV I CIIDRADIC Vi
oTpuuaTenbHble
nocrneancTBUSA 3TOrO.

Pesynbratbl 00CyXOeHUs yKa3aTb B BUAE nntoca u

MWHYCa HanNpPOTUB KaXXAoro Buaa nocneacreus.

-[poayKTbl rOpeHUa cogepKaTt KaHueporeHsl, MHOIo
KOMOTW;

-beper cnaceH;

-Bbliaensaowmmnca B atMmocdoepy yrrekmcnbin ras
NpuBEOET K YCUITEHUIO NAapPHUKOBOTIO adodhekTa.

-TroneHn 1 MOPXXN XUBbI;

-He®TAHOM NNeHKn Ha BOAE HET;

-YBbITKN: HEPTb NoTEPSIHA 6E3BO3BPATHO, METAH,
KOTOPbIN UCMOSIb3YETCA KaK TOMSINBO, TOXE CTOUT O4OPOro.



Cnocob o4YncTKU Boabl OT HepTH

« C ucnoab30BaHneM JaHHBIX 00bEKTOB, 00bSICHUTD
NeCTBUSA U MOCJEACTBUSA (padoTa B rpymnmnax):

» JlaHHBIEe 00BbEKTBI: BEPTOJIET, APOMKIKEBbIC MUKPOOPTraHU3MBbl,
rpadur.

MUKpooOpraHm3Mbl NUTAKOTCA HEPTbLIO, HO OHU Nerkne, n nx
YHOCUT BeTep. 'paduTt yBenmumTt maccy bakrtepuin, Kpome TOro,
OH He TOHET, NJaBaeT Ha NMoBepPXHOCTM BoAabl. Ecnu bakTepuy,

HaxoAswmnecsa Ha NoBepXHOCTU rpaduTa, pasbpocaThb C

BepToslIeTa, TO OHU YHUYTOXAT HePTSAHOE NATHO C
MUHUMAJIbHbIMWU MOCNEeACTBUAMM ONSA YefloBeKa.



HaszoBuUTe cneayoLime ankaHsbi.

CH,—CH, — CH,— CH,—CH,—CH,

CH,

HC  GH,—CH,—CH,

H,C "CH a)2-METUITECKCaH
0) rekcax

B) 3-3TUJINICHTAaH

CH,—CH,—CH-CH,—CH,

CH3—CH2



OCyILIECTBUTD IIPEBPAILICHUS:

CH4 —% CH3Cl

N

C—p CO=p CO2



Pelinte 3agauyy.

Harigure popmyily ajikaHa, €CJIM €ro IIIOTHOCTD
110 BOJOpOoay paBHa 22. IlocTtpoute ero
CTPYKTYPHYIO (DOpMYITY, HA30BUTE.



[1poBepb!
M =22 x 2= 44
M=12n+2n+2=14n+2
14n+2=44
n=3
Oteet- C,H, Npon



