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BBF 'lFl!llF 

Yqe6HHK IIOCB51I.UeH XHMHH H TeXHOJ10fl111 rrepepa60TKH HecpTH H ra3a, OTHOC51-

meHC51 K ttecpTerrepepa6aThrna10mei1 (ra3onepepa6aTbrna10mei1) rrpoMhillIJieHHOCTH. 

KaK H3BeCTHO, B ttecpTenepepa6aTh1Ba10mei1 npOMh1rn11eHHOCTH rrepepa6aThrnaeT-

C51 rro.naBJI.HIOI.Ua51 'laCTh (-90%) BCeH cyMMapHOH .uo6bl'll1 Hecpm B MHpe. B Ha-

CT051I.Uee speM.H Heqnerrepepa6aThIBaIOma51 npoMhilllJieHHOCTh BhmycKaeT 6011ee 

500 pa311wrnh1x HecpTerrponyKTOB. Cpentt HHx, npe)Kne scero, cnenyeT BhI.UeJIHTh 

npOH3BO,UHMbie 113 Hecpn1 B orpOMHblX KOJ111'-leCTBax He<pTenpo.uyKTbl TOnJlHBHOro 

HarrpasJieHH51 - 6eH311Hbl ( Kap610paTOpHoe TOIIJ111BO ), peaKTl1BHOe, )].113eJ1bHOe, ra-

3oryp611HHOe, KOTeJ1bHoe 11 neLJHoe Tonn11so. K npoJlyKu1111 HecpTerrepepa6aTbrna10-

mei1 npOMbllllJ1eHHOCTl1 OTHOC51TC51 TaK)l(e CMa30LIHbte 11 cneu11aJ1bHbie Macna, nJia-

CTJ.ilIHbie CMa3Kl1, napacp11Hbl 11 uepe311Hbl , MHOro'-IHCJ1eHHble MapK11 611TyMOB wrn 
.uopm1rnoro CTpo11TeJibCTBa, TexHHLteCKHH yrnepon ( Ca)l(a), HecprnHOH KOKC, np11ca.u-

KH K TOIIJ1HBY 11 MaCJiaM 11 MHOnte npyrne TOBapHbte nponyKTbl. 

KH11ra COCTOHT 113 12 mas. TiepBa51 rnasa nocB51WeHa npottcxO)l(lleHHIO H ycno-

BHSIM 3a11erattttSI Hecjn11 11 ra3a B ropHblX no ponax; 11x no11cKy, pa3senKe, no6ht4e 11 

nepepa6oTKe, BTOpaSI rnasa IIOCB51WeHa X11Ml1'-leCKOMy COCTaBy l1 fP113H4eCKHM CBOH-

CTBaM HefPT11 l1 ra3a, TpeTb51 - MeTonaM 11CCJ1e)lOBaHl151 Xl1M114eCKOro COCTaBa Hecp-

TH H HecpTenpo.uyKTOB, t.teTBepTa51 - xapa1nep11cT11KaM 11 np11MeHeHHIO Ba:>KHeHWl1X 

ttecpTenponyKToB, rnna51 - no.uroTOBKe ttecpTH K nepepa6oTKe, rnecrn5l - nepBH'l-

HOH neperoHKe ttecpTtt, cenbMa.H - TepMw.recKHM npoueccaM nepepa6oTKe ttecpTtt, 

BOCbMa51 - TepMOKaTaJ1HTl14eCKHM npoueccaM nepepa60TKI1 HecprnHblX cppaKLJ,HH, 

.ueB51Ta5l- KaTMHTH'leCKOMY Cl1HTe3y BbICOKOOKTaHOBblX KOMilOHeHTOB MOTOpttoro 

Tonmrna, p;eC51Ta5l - OCHOBaM TeXHOJiorm1 npOH3BOJl:CTBa HecpT51HblX MaCeJI, 01ll1H-

Hap;u,aTa51 - npOI13BOJl:CTBY napaqrnHOB, u,epe3HHOB, nnaCTH'-IHblX CMa30K, Kl1CJ10T 11 

cy11L¢0KHCJIOT 113 tte¢Ttt. B nseHa,nu,aTo.H rnase paccMoTpettbI OCHOBHhie Texttono-

rtt'leCKMe cxeMbl COBpeMeHHbIX HecpTerrepepa6aTbIBaIOI.Ul1X 3aBOJJ;OB. 
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t:JIABA l. L. ｾｔｨ＠ M I AJ: 

lll'OMCXO'/l\')lEIH1E J1 YLH ,,,,!}I i\ .. lEIAHl151 B IOl'HblX 
noP0,11,AX; 11011CK l1 PA:HH.:)JJ\A; .llOl>bll.IA 11 nEPEPAI>OTKA 

Heqnh - :>KH.UKHM rop10qttJ.l: MHHe-

pa.rr, OTHOCHTC5! K KaycT06HOJIHTaM; 

npe,D,CTaBJI5!eT co6oi1 CJIO:>KHYIO CMeCh 

pa3JIHqHhIX yrneso.uopo.uos 11 reTepo-

opraH11qecK11x coe.u11HeH11H. 

Do BHeurneMY Bl1.llY HecpTb - MaCJI5!-

Hl1CTM, qaw:e Bcero TeMHa5!, )1(11)],KOCTb, 

cpJiyopecu11py10w:a51 Ha csery. IJ,seT ee 

3aBl1Cl1T OT co.uep)KaHl15! 11 CTpOeHl15! CMO-

Jil1CTbIX sew:ecTB. BCTpe4aIOTC51 11Horna 

KpacHbie, 6ypb1e 11 )la)Ke noqT11 6ecuseT-

Hb1e copTa HecpT11. HecpTb Jierqe BO.llhl. 

B3a11MHM pacrnop11MoCTh HecpT11 11 BO.llhI 

Hl14TO)KHa, O,UHaKO np11 11HTeHCl1BHOM ne-

peMellmBaHl1H o6pa3yIOTC51 11HOrJJ,a 04eHb 

CTOHKHe HecprnHhie 3MYJihc1111. 

B513KOCTh HecpT11 MO)KeT 6hITh pa3-

JI11qHoH B 3aBl1Cl1MOCTl1 OT COCTaBa, HO 

BCer.ua 3Haq11TeJibHO Bbl We, 4eM y BO)lbl. 

B OTJI11q11e OT TBep.llhIX KayCT06110JI11-

TOB - KaMeHHhIX 11 6ypb1X yrneH, CJiaHues, 

rnpcJ:>a - HecpTb CO)lep)K11T 04eHh MaJIO 

30JihI. HecpTb - rop10q11i1 MaTep11aJI. 

TenJIOTa ee cropaH115! 42 M)J:)K/Kr, T.e. 

Bblllle, qeM y TBep)lbIX ropI0411X 11CKO-

naeMbIX. 

Bonpoc npo11cXO)K.UeH115! Hecpm .llO 

c11x nop ew:e He noeyq11JI O.UH03HaqHoro 

pewe1-1115I. Ha116once np11HHTa opra1111-

qec1<a5I Teop1rn npo11cxmKJJ,e111rn 11ecjm 1. 

Cyw:HoCTh opraHHqecKOH Teoptt11 npo-

11cxo)K,UeHH5! HecpTH 3aKJIIOqaeTC5! B TOM, 

qTQ HecpTb H ra3 o6pa3yIOTC5! 113 opra-

Hl14eCKOro sew:ecTsa, Hax0Mw:eroc51 B 

pacce51HHOM COCT05!Hl111 B oca)loqHbIX 

nopo)lax. 0mTaeTC5!, 4TO OCHOBHblM op-

raHl14eCKl1M MaTep11aJIOM, HaKaTIJil1BaIO-

llll1MC51 B oca.uoqHhIX nopo.uax, 51BJI51IOT-

C51 OTMepll111e OCTaTKH M11KpOcpJIOpbl 11 

MHKpocpayHhI (nnaHKTOH, 6emoc 11 .up.), 

pa3Bl1BaIOllll1eC5! B MOpCKOH BO.Ue, K KO-

TOpblM np11Mellil1BaJil1Cb OCTaTKl1 )Kl1BOT-

HOro 11 paCTl1TeJibHOro M11pa. 

B sepxH11x c11051x oca.uoYHOH no-

pO.llhI 3axopoHeHHbIH opraH11qecKl1H 

MaTep11an no.usepraeTC5! B03.UeHCTBl1IO 

K11cnopo.ua 11 6aKTep11i1 11 B 3Haq11TeJih-

HOH Mepe pa3JiaraeTC5! c o6pa30BaH11eM 

ra3oB (CO!, N
2

, NH
3

, CH
4 

11.up.)11 paCT-

sop11MbIX B BO)le )K11,UKl1X npO.llYKTOB. 

Ha116011ee ycToi1Y11Ba5I K x11M11qecKo-

MY 11 6aKTep11aJihHOMY B03.uei1crn1110 

qacTb 11CXO.UHOro opraHl14eCKOro MaTe-

p11aJia ocTaeTC51 B oca)lKe. 

B .uaJibHeHllleM, no Mepe norpy)Ke-

Hl151 B TOJIW:Y oca)loqHoH nopO.llbl, 3Tl1 

opraHl14eCKl1e sew:ecTBa B TC4CHl1e 

MHOr11x Ml1J1Jil10HOB neT Ha rny611He 

1 . .5-3.0 KM II HIDKC 110,'lBCprmOTCH y1Ke 

B BOCCTaJIOBIITeJlbHOi1 cpene Jei1CTBl110 
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lnasa ·1. HecpTb vi rn3: nprn1cxo>K,QeH1-1e 11 ycno Bl·rn 3aneraH1 rn 
s ropHblX nopo,qax: novicK ,, pa3se_uKci; Q06b1Ya v1 rrc.'}'epa6oTi;a 

nOBblWeHHblX TeMnepaTyp (npHMepHO 

D.O 120-150, pe)l(e 200 °C) II ll3BJleHIUI 

I 0-30 Mna, a TaK)l(e KaTMHTHl1ecK0My 

BJI1151HHIO BMeutalOIIU1X nopon (B OCHOB-

HOM rJIHH). Oo COBpeMeHHb!M B033peHH-

HM HMeHHO B 3TOH CTa.LJ.1111 B pe3yJlbTaTe 

TepMH'leCKHX H TepMOKaTMHH!lJeCKHX 

npoueccos opraHH'leCKHe sewecrna, H 

rnaBHh!M o6pa30M, J1HnH.ll.bl ()1(11pb1, 

socKa, Macna) npespawaIOTCH B ymeso-

nopo,Ubl Hecpn1. 

HecpTeo6p33osaHtte - secbMa CJlO)l(-

HhIH, MHOroCTa.LJ.HHHblH 11 OY.eHb llJlH-

TeJlhHb!H XHMHY.eCKHH npouecc, nernm1 

MexaHH3Ma KOTOporo noKa He HCHbl. TaK 

KaK HCXO,llHhIH opraHHlJeCKHH MaTep11an 

HaXO,llHTCH B pacceHHHOM COCTOHHl111, 

TO O'leBH.ll.HO, 'ITO npO.ll.YKTbl ero npe-

BpameH1151 - HecpTb H r33 - TaK>Ke nepso-

HaIJarrbHO pacceHHhl B HecpTeMaTepHH-

CKOH, IJawe scero rn11H11cToi1 nopone. 

Ho scnencrntte csoe.H no,UBH)l(HOCTH 

HecpTb H ra3, TaK )Ke KaK H so.ua, cno-

co6HhI nepe.n.sttraThCH s rnnwe nopo.n.. 

f eOJJOfH H33hIBalOT 3TH nepeMeuteHHH 

,wu2pai1uei/. P33JIHtJaJOT nepBHIJHYIO 11 

BTOpttllHYIO MttrpauttJO. B pe3yJibTaTe 

nepBHlfHOH MHrpaUHH H3 HetjneMaTe-

pttHCKHX nopo.u HecpTb 11 ra3 co611pa10T-

CH B COCe,llCTBYIOlIIHX nopHCTbJX necqa-

HhIX H Kap6oHaTHhIX noponax. M11rpa-

UHH MO)l(eT npOHCXO,ll,HTb B pe3yJibTaTe 

p33JIHlJHbIX cpaKTOpos: OT)l(anrn mm 

npopbrna scne,D,CTBtte nasneHHH nopo-

.ll.hI, .ll.Hcpcpy3HH, oco6eHHO f330B, nepe-

MellleHHH c BOD.OH, pacrnopemrn )1(11.LJ.KHX 

semeCTB HecjnH B f33aX npH Bb!COKHX 

8 

nasneHlrnx 11 nepeMeIUeHHH B BH,D,e napo-

ra3osoi1 CMec11, clmJibTpau1111 no nopaM 11 

TpeutHHaM BMeutalOlIIHX nopo,D, npH 

HaJIHYHH nepena,D,a ,D,asneHHH 11 ,D,p. 

B nanbHei1weM B pe3y11hTaTe ,D,BH-

)Kemrn no nop11CTbIM nnacTaM H nptt 

sepTHKaJlbHOH MHrpaUHH, B03HHKamel1 

non BJl1151HHeM rpaBHTaUHOHHOfO H TeK-

TOHJ1lleCKOro cpaKTOpOB, HecpTb H ra3 

CKanJIHBalOTCH B TaK Ha3bIBaeMb!X JIO-

sywKax, T.e . B TaKHX yqaCTKax nopHC-

TblX ropHblX nopo1l, oTKyna 1la.JibHei1waH 

MHrpaUHH HeB03M0)1(Ha HJ1H OlfeHb 3a-

TpynHeHa. 

CKonneHMH HecpTH B 3THX nosyw-

Kax Ha3bIBalOTCH HecprnHb!MH 3aJie)l(aMH. 

Ecm1 KOJIHIJecrno Hecprn (tt1111 ra3a) s 

3aJie)l(M .ll.OCTaT04HO BeJlHKO HJIH B naH-

HOH CTpy1oype nnacros ropHb!X nopo,D, 

HMeeTCH HeCKOJlbKO 3aJie)l(eH, TO fOBO-

PHT o HecprnHOM, Heqner330BOM 11n11 

ra30BOM MeCTopo)K.LJ.eHHH. 

KaK npasirno, 6onhwaH qacTh Hecprn-

HblX JIOByweK - 3aJie)l(eH HaXO,ll,HTCH Ha 

3HaIJHTeJibHOH rny611He (900-2300 M). 

BbIXOJlbI HecjJTH Ha nosepxHOCTh 

3eMJIH 1lOCTaTo4 HO pe,D,KH. Ha TaKHX 

6JIH3KHX K nosepXHOCTH 3eMJIH MeCTO-

po)K.LJ.eHHHX B naBHHe BpeMeHa, B IJaCT-

HOCTH B A3ep6att,D,)l(aHe, B03HHKJia KO-

JIO.LJ.e3HaH 1l06b1IJa Hecprn. 

3a,D,aY.eH reonoros-HecprnHHKOb HBJUI-

eTCH IlOHCK 11 p33senKa HecprnHb!X H ra-

30BbIX MecTOpO)l(.LJ.eHHH. B ttacToHwee 

BpeMH IlOHCKH HecpTH ocywecTBJUllOTCH 

COYeTaHHeM reoJIOfHY.eCKHX, reotjm3H4e-

CKHX M reoxHMHYeCKHX MeTO,llOB. 



lnasa ·1 . · < 

feonorw1ecK11i1 MeTO.ll 3aK11J04aeT-

c» B 113y4eH1111 CTPYKTypbt oca)l04HbtX 

nopo.ll c noMOIUblO wypcpos 11 Ct<Ba)f(HH. 

3Tl1 CK8a)f(l1Hbl MoryT )lOCT11raTb 3Ha-

411Te11bHOH rny611Hbl. CTo pe3y11bTaTaM 

6ypeH11st: cocrnBJJHIOT CTPYKTYPHhte 

KapTbl, Ha KOTOpbtX OTMe4alOTC51 co-

CTaB, B03pacT ropHbIX nopo.u 11 oco6eH-

HOCTH pe11becpa n11acrns. L{anee 6yp»T 

nOHCKOBbJe CKBa)f(l1Hbl Jl1151 o6Hapy)f(e-

Hl151 HecpTHHbIX 111111 ra30BblX 11osyweK. 

Ooc11e HaXO)f()leHl151 3aJle)f(eH Ha4J1HalOT 

pa3Be,UOlJHOe 6ypeHHe, I.JT06b! ycrnHO-

Bl1Tb pa3Mepbl HecjneHOCHOH n11oma-

Jll1 11 3anacb1 HecpTH 11JJ11 ra3a. 

f eocpH3H4eCKHe MeTOJlbl 11CC11e,UOBa-

Hl151 ropHbIX nopo.u Ha1.Jan11 pa3s11saTb-

c51 cpaBHl1Te11bHO He,UaBHO. 0Hl1 

6a311py10TC5I Ha 113MepeHl111 T04HeH-

ll111Ml1 np116opaM11 TaKHX 51B11eHl1H 11 

cpH3H4eCKl1X napaMeTpOB, KaK rpas11-

MeTpl14eCKHe aHOMaJ1Hl1 11 MarHHTHbte 

aHOMaJIHl1, 3JJeKTPonpoBOJlHOCTb nopo.u, 

oco6eHHOCT11 pacnpocTpaHeHl151 cei1c-

MHI.JecK11x KOJJe6aHl1H, B03Hl1Ka10m11x 

npH 11CK)'CCTBeHHblX B3pbmax B Herny6o-

Kl1X CKBa)f(1-rnax. CTp11MeH5l10TC5I TaK)f(e 

aKyCTH4eCKHe 11 pa.u110MeTp114eCKl1e 

MeTO)lbl c 11cnOJJb30Bam1eM HeHrpOHHOH 

60M6api:i:11pOBKH CKBa)f(HH. 

KoMn11eKcttoe np11MeHeH11e reocjrn-

311qecK11x 11 reoJJor11qecK11x MeTOJlOB 

3Ha4HTeJJbHO pacw11p11JJO B03M0)f(HOCTl1 

113yqett11sr CTPYKTYPbI nopo.u, HaXO)f(Jle-

Hl151 11osyweK, ycTaHOB11eHl151 rny611Hbl 

11 T04HOro Haxm1<.uemrn 11ecjJT5!HbtX n JJ ac-

TOB. 

.[:{1151 113B11eI.JeHl151 Hecjn11 113 3eMHb!X 

rny611H, TaK )f(e 1<aK np11 no11cKe 11 pa3-

se.uKe, 6yp51T CKBa)f(11Hbt I.Jame scero s 

sepntKaJlbHOM HanpaBJJeH1111, HO cospe-

MeHHa51 TeXHl1Ka n03BOJ151eT 6yp11Tb 11 Ha-

KJJOHHbte CKBa)f(l1Hbl no.u JJI06bIM yrnoM. 

.[:{1151 pa3pyweH115I nopOJlbI np11Me-

H5l10T pa3Hoo6pa3Hhie .uonoTa, I.Jame 

scero wapoweI.JHOro T11na. Ott11 cocT051T 

113 3y61.JaTb!X KOHYCOB, KOTOpbie, nepeKa-

TbIBaHCb no nopoi:i:e, npo651T 11 11cT11pa10T 

ee. B noc11enHee speM51 cTa1111 np11Me-

H5ITb a11Ma3Hbie no110Ta. Op11 pa6oTe 

JlOJJOTO Jl0Jl)f(H0 see BpeM51 Bpa1UaTbC51. 

3TO .ll.OCT11raeTC5I 111160 BpameHl1eM BCett 

6yp11JJbHOH Cl1CTeMbl rpy6 (poTOpHOe 6y-

pem1e ), JJ1160 np11MeHeH11eM ryp6o6ypa 

11m1 3JJeKTpo6ypa. B 3TOM rnyI.Jae BMe-

cTe c .ll.OJJOTOM B 3a60H: CKBa)f(HHbl cny-

CKaeTCH MHorocTyneHI.JaTaH ryp611Ha 

11J111 3JJeKTpOABHraTe11b, KOTOpbie 11 np11-

BOJl5IT JlOJJOTO B neHCTBHe. 3TO Ha1160JJee 

nporpeCCl1BHblM MeTO.ll. l1M npe11Myme-

CTBeHHO nOJJb3Yl-OTC51 npH 6ypeHl111 fa30-

BblX 11 HecprnHbIX cKBa:>K11H. YnaneH11e 113 

CKBa)f(l1H 113MeJJbI.JeHHOM, pa3npo6JJeHHOM 

nopO.llbl np0113BO.ll.11TC51 rryreM HarHeTa-

Hl151 B CKBa)f(HHY 4epe3 6yp11JJbHbie Tpy-

6bt rn11H11crnro pacTsopa. PoJJb 3Toro 

pacrnopa np11 6ypeH1111 oI.JeHb seJJ11Ka. 

c ero nOMOIUbl-0 BblHOCHTC51 113 CKBa-

)f(l1Hbl nopona, oxna)f(.lJ.aeTc51 6yp11JJb-

Hbitt 11HCTpyMeHT, ueMeHT11pyeTC5I no-

sepXHOCTb CTB011a CKBa)f(l1Hbl, lJTO npe-

f151TCTByer ero pa3pywett111-0 11 npopbIBY 

BOL\bl. Hecjm1 11 ra3a. KpoMe rnrn. rn111-111-
CTbtii pacrnop np11 ryp611H1-101v1 6ype111111 
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51BJU!eTC51 nsmK11TeJ1eM. npHBO.[l51lll11M 

B .uei1cTB!1e Typ611HY H .[l0J10TO. r11y611Ha 

HecpT51HblX H fa30Bb!X CKB3)!(11H np11 co-

BpeMeHHOH TeXHHKe 6ypemrn MO)!(eT 

nocrn% 6-7 KM. B nepcneKnrne 6ype-

HHe CKB3)!(11H rny611HOH .uo I 0-15 KM. 

ITo Mepe npoxo.UKH c1rna)!(HHbI He-

o6xo.UHMO HapalUHB3Tb 6yp11nbHbie 

Tpy6hl. 0T.UeJ1bH351 Tpy6a HMeeT nJlHHY 

6-10 M. Ha 06011x KOHU3X Tpy6b1 HMe-

eTC51 Hape3Ka .UJ151 coe.uHHemrn c npyrn-

M11 Tpy6aMH. KpoMe 6yp1111bHbIX Tpy6, 

B CKB3)!(HHY BBO.U5IT TaK)!(e o6ca.UHble, 

CTaJlbHbie Tpy6hl 6oJibWOro .u11aMeTpa 

(no 426 MM) .UJ151 Kpennemrn crnona. 

Bee Tpy.uoeMKHe onepau1111 Ha 6ypH11b-

HOH ycraHOBKe Tenepb MexaH11311poBaHb1. 

Kor.ua CKBa)!(11Ha .uoxo.u11T no npo-

.UYKTHBHOro nnacTa, B Hee onycKaJOT 

3KCTIJIY3TaUHOHttyJO KOJlOHHY Tpy6, 

CH36)!(eHttyJO Hasepxy Cl1CTeMOH Tpy6, 

33.UBH)!(eK 11 wryuepa, ,UJ151 npe.uornpalUe-

HH51 OTKpbITOro cpoHTaH11posaH115I. Ta-

Ka51 «QJOHT3HH351 eJIKa» BbI.Uep)!(HBaeT 

.uasneHHe .uo 25 MITa H Bb1we . .UaJiee 

fJIHHHCTbIH paCTBOp B CKB3)!(!1He 33Me-

H5IJOT BO.UOH, H CKB3)!(!1Ha KaK 6bI pac-

KynopHBaeTC51, TaK KaK .uas11eH11e B HeH 

OCJia6JI5IeTC51. lfro6bI Bbl3B3Tb npHTOK 

HecjJTH K CKB3)!(HHe, o6ca,UHbie Tpy6b1 

y nnacTa npocTpemrnaJOTC51 nyJieBbI-

MH HJIH rnpne,UHbIMH nep<f>oparnpaMH. 

He<f>Tb 11 r33 B 3ane)!(11 Haxo.UHTC51 non 

.uasJieHHeM nJiaCTOBbIX BO.U, ra3a 11 

ynpyrocTH C)l(aTbIX nopon. TaK KaK 3TO 

nasJieH11e no Mepe .uo6bll111 He<!nH cH11-

)!(aeTC5I, TO LlJ151 era no.u.uep)!(aHH51 3a npe-

10 

nen bl KOHrypa MeCTOpO)l(LleHH51 Harnern-

JOT BO.UY ( 33I<OHTYPHOe 06so.uHeH11e) HJIH 

KOMnpeccopaMH H3K3411B3JOT ra3. 

EcJ111 .uas11eH11e B He<f>rnHOM nnacTe 

BbICOKOe, TO .uo6b14y HecjnH se.uyT cjJoH-

1110!/llbl.ll cnoco6o.w 4epe3 3anopHyIO ap-

MaTypy. HecpTb B .uaHHOM CJIY1fae nocry-

naeT B Tpanbl 11 eMKOCTH H3 He.up 3eMJIH 

non co6crneHHbIM .uaBJieHHeM. EcnH .uas-

JieH11e B nJiacre MaJIO, TO HecpTb .uo6brna-

JOT MeTO.UOM ra1J111<f>rn (KOJ'vtnpeccopHbllJ 

rnoco6). B CKB3)!(HHY 4epe3 KOJihUesoe 

npoCTpaHCTBO Me)l(Lly Tpy6aMH H3K34H-

B3IOT non .uasJieH11eM .uo 5 MITa np11-

pOLlHbIH ra3. B 1a6oe CKB3)l(HHbI OH 

CMew11saeTC5! c HecpTbJO, 06Jier4aeT ee, 

LfTO 11 cnoco6CTsyeT ee nocrynJieHHIO B 

3Kcn.1yarnu110HHYJO KOJIOHHY Tpy6. 

TpeThl1M cnoco6oM nofa1411 Hecprn 

51BJ151eTcH 2Hy611HHO-HacocHbUt. OH np11-

MeHHeTc5l np11 3KCnJiyaTaUHH rny60KHX 

CKBaiKHH 11 np11 60JibWOM na.ueHHH .uas-

neHl151 B nnaCTe. IToprnHeBbie Hacocb1 

onycKaJOTCSi B CKB3)l(Htty. c nOMOill,hJO 

KOJIOHHbl WTaHr OHM coe,UHH5IJOTC51 co 

CT3HKOM-K343JIKOH. naJiaHCHpHblH CTa-

HOK-K343JIKa npHBO.UHTC51 B .uei1CTBHe 

OT JJieKTpo.us11raTem 11 ocymecrBJI5IeT 

B03BpaTHO-nOCTynaTeJibHOe .UBl1)!(eH11e 

nJiyH)l(epa Hacoca. Hacoc see speM51 pa-

6orneT H HeQJTb nocTeneHHO BbIK3411-

BaeTC51 Ha nosepxHOCTb. B nocj1e.uHee 

BpeM51 CTMH np11MeH5ITb ueHTp06e)l(Hbie 

Hacoch1 c JJieKTpO.UBHraTeJieM no nmy 

3JieKTpo6ypa. 

3HaL1eH11e He(jn11 11 ra1a .UJIH 3Hep-

ren1K11, TpaHcnoprn, o6opoHhI CTpaHhI, 



l n al:l a ' 

pa:moo6pa3HbIX OTpacnei1: npoMbIWJJeH-

HOCTH H )1,JUl YLl.OBJJernopeHHH 6bITOBbIX 

H)l)K)l HaceJJeHHH B Haw BeK HCKJll04H-

TeJJbHO BeJJHKO. Hecjnb H ra3 ttrpa!OT pe-

waIOI.U)'lO poJJb B pa3BHTHH )KOHOMHKH 

mo6oi1 CTpaHbl. flp11pO)lHb!H fa3 - 04eHb 

yLI.o6ttoe )lJIH TpaHcnoprnpoBKH no Tpy-

6onposo)laM )leweBoe 3HeprernYecKoe 

H 6bITOBOe TODJIHBO. lfa ttecjn11 Bbipa-

6aThlBalOTCH pa3H006pa3Hhle BH)lhl 

)!(H)lKOfO TODJIHBa: 6eH311Hbl , KepOCl1Hbl, 

peaICTHBHhie 11 )lH3eJJbHbie coprn rop!O-

Yero - )1,JUl )lBHraTeJJeH BHyTpeHHero 

cropaHHH, fa30ryp6HHHOe TODJll1BO )lJIH 

JIOKOMOTHBOB 11 Ma3yT )lJIH KOTeJJbHbIX 

ycTaHOBOK. I-fa 6onee Bb!COKOKl1DHLU11X 

cppaKUHH Hecprn Bb1pa6aTbIBaeTCH orpoM-

HbIH accopTHMeHT CMa304Hb!X H cneu11-

aJJbHblX MaCeJJ 11 nJJaCTl14HbIX CMa30K. 

lfa HecpT11 Bbipa6aTbIBalOTCH TaK)!(e na-

pacpHH, TeXHH'-!eCKl1H yrnepon ( Ca)!(a) )1,JUl 

pe3HHOBOH npOMblWJICHHOCTl1, HecpTHHOH 

KOKC, MHOf04HCJleHHbie MapK11 611ry-

MOB )lJ1H )l0p0)!(H0f0 CTpOHTeJJbCTBa H 

MHOrne npyrtte TOBapHbie npOLI.YKTbl. 

l1CKJIIO'-IHTeJJbHO BemIKO 3Ha4eH11e 

yrneBO)lOpO)lHblX fa30B, apoMaTH4eCKl1X 

yrneBO)lOpO)lOB, )i(11)lKl1X 11 rnep)lb!X na-

pacpHHOB H )lpyrnx npo)lyKTOB, Bbl)lCJleH-

HbIX H3 HecpTH, KaK CblpbH )lJIH )laJJbHei1-

wei1 XHMH4eCKOH nepepa60TKH. 

HecpTb 11 yrneBOLI.opoLI.Hbie ra3bI HB-

JJHIOTCH npeKpaCHbIM H, no)!(aJJyi1:, yH11-

BepCaJJbHbIM XHMH4eCKl1M CblpbeM LI.AA 

npOH3BO)lCTBa orpOMHOfO KOJll14eCTBa 

Xl1Ml14eCI<HX npo;1yKTOB ll fll)Tj)COl1TCJlb-

CKMX TOBapoB. 

XttM11YecKaH nepepa6oTKa ttecprn-

ttoro 11 fa30B0f0 CblpbH flOJJY411Jla HbIHe 

Ha3BaH11e HecpTeXHMH'-!eCKOfO Cl1HTe3a. 

Y)!(e B HacrnHw:ee BpeMH 25% M11posoi1: 

Xl1Ml14CCKOH npOLI.YKU1111 BbmycKaeTCH 

Ha OCHOBe HecpT11 H yrneBOLI.OpO)lHbIX ra-

308. 0J111)[{ai1wtte nepcneKT11BbI pa3BHTHH 

Hecjnex11M114eCKOH npOMb!WJleHHOCTH 

11CKJll0411TeJJbHO 6naronpHHTHbl KaK no 

Macwrn6aM npoH3BO)lCTBa, TaK 11 no 6e3-

rpatt 11 YHOMY pa3H006pa311IO npoMe)[{y-

T04HbIX 11 KOHC4Hb!X npOLI.YKTOB CHHTC3a. 

K ttecpTex11M11YecKoi1: npoL1.yKu1111 OT-

HOCHTCH: nJJaCTl11.!eCKHe MaCCbl, Cl1HTe-

Tl14eCKl1e KayciyKH 11 CMOJlbl, CHHTeTWie-

CKl1e BOJIOKHa, CHHTeTl14eCKHe MOIOW:11C 

cpe)lCTBa 11 noBepXHOCTHO-aKTHBHbie 

seiuecrna, HCKOTOpbie Xl1MH4CCKHC yno-

6peHl1H, npHCa)lKH K TOnmrny 11 Mac-

JJaM, Cl1HTeTl14CCKl1e CMa304Hbie MaCJJa, 

6eJJKOBO-Bl1TaMHHHbie KOHUCHTpaTbl, 

M HOf0411CJICHHbie HH)ll1B11LI.YaJJbHhie op-

raHl14eCKl1e sew:ecrBa: cn11pTbI, Kl1C-

JJOTbI, (lJlb)lCfH)lbl, KCTOHbl, XJJOpnp0113-

BO)lHbJe, 3cpHpbl, fJIHKOJIH, nOJJ11fJll1KO-

JIH, rn11uep11H H LI.pyrne, npttMeHH101U11e-

CH B npOMblllIJICHHOCTl1, CCJlbCKOM X03HH-

CTBe, MC.UHUHHe 11 B 6b1ry. 

1.1. MHpoBbie 3anacb1 ue<t>rn u raJa. 
OcuoBHbie ue<t>Tera3ouocub1e paiioHbI 

KaJaxCTaua 

TIO pa3J1114HbIM OUCHKaM .UOKa3aH-

HbIC M11p0Bble 3anaCbl HecpTH .UOCTHra-

f{)T 143.4 MJJPLl TOHI-1 (llJIH I 035 MJJPJl 6ap-

penei1): llj)ll )TOM 113 HMX npllXO}l llTC51 
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Ha nJ111)f(HHH BocTOK - 91,2, UeHT-

panbHYl-0 H IO)f(HYl-0 AMep11Ky - 13,0, 
CesepHyl-0 AMep11Ky - 11 ,5, AcjlpHKY -
I 0, I, Pocc111-0 - 6, 7, Espony - 2, 7, Ha oc-
TaJlbHbie CTpaHbl - 8,2 MJlpll TOHH. 
KpynHettrnHM s MHpe 3anacoM HecjJTH 
(- 260 MJlp.D, 6appe11eii) 0611a11aeT Cay-
JlOBCKasi Apas11si. 

M11posb1e 3anacb1 np11po11Horo ra3a 
no cTpaHaM pacnpeJleneHbI c11eJly1-0-
illHM o6pa30M (s %): Pocrnsi - 38,4, 
HpaH - 15,8, Kamp - 5,8, CaynoscKa51 

Apas11si - 4,8, A6y-LJ;a6H - 3,8, CWA -
3,2, Amirnp - 3, 1, BeHecy311a - 2,8, 
H11rep11si - 2,4, l1paK - 2, 1, npyrne 
CTp8Hbl - 18,6. CTo pa3Be)laHHbIM 3ana-
CaM ra3a Pocc1151 3aHHMaeT nepsoe Mec-
TO B MHpe (38,4% MHpOBbIX 3anacos) 

11 B Hacrnsimee speM51 06ecne411saeT no 
30% ero MHpOBOH Jl06bI4H. 

Ka3axcrnH BXOJlHT s 4Hcno 15-nt 

rocynapCTs, 0611ana1-0ll1Jtx Ha116onbw11-
MH 3anacaMH yrneBOLIOPOllHOfO CblpbS!. 
oe3 yqern pecypCOB MOpCKl1X l\teCTO-
pO)K)leHHH, pa3senaHHbie Ha TeppHTO-
pHH CTpaHbl 3anaCbl HecjnH H ra30BO-
ro KOH)leHCaTa COCTaBJl51!0T 2, 9 M.ripn 
TOHH, ra3a - 1,8 TpnH M·'. B He.ilpax 
Ka3axcrnHa 3a11eraeT 2% noKa3aHHbIX 
MHpOBhIX 3anacos yrneso.uoponos. 

CTp0rH03Hh!e pecypChI HecjHH H KOH-
LieHCaTa Ha cywe 11 Ha KacmtttCKOM 
wenbcpe Ka3axcrnHa ou,eH11sa10Tcsi Ha 
ypOBHe 12-13 Mllp.U TOHH. 

HecpTera30HOCHhJe pattoHhl pecny6-
JIHKH, Ha KOTOpbIX pacnO.lO)KeHO OKOJ10 
210-TH MeCTOpO)KJleHHH yrneBO.i!Opo-
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LIOB (I 00 HecpTS!HbIX, 67 HecpTera30BblX, 
22 ra30BblX 11 11 KOHJJ.eHcaTHbIX), 3a-
HHMaIOT nnoma.ub OKOJlO 1,7 MJlH KM1 

(np11MepHo 62% Tepp11rnp1111 Ka3ax-
cTaHa). CTpwieM, Ha ,ll.OJl!O OSITH MeCTO-
pO)K,ll.eHHH npHXO,ll.HTCSI 2/3 M3BJleKae-

MbIX 3anacos ymeBO,ll.OpO,ll.OB CTpaHbI 
(60.nee no.noBHHbI - 3anacb1 TeHr113a, 
OCTaBUJHHC51 o6beM npHXO,ll.HTCSI Ha 
4 npyrnx KpynHeHUJHX HecpTera30HOC-
HbIX yYaCTKa cyw11 - MeCTOpO)!{)leHHSI 
Y3eHb 11 KapaYaraHaK, )lfaHa)KOJJCKYIO 
11 KyMKOJJbCKYIO rpynnh1 MecTopO)!{.JJ,e-
HHH). 

Mecrnpo)!{11eH11si Haxo11S1Tcsi Ha Tep-
p1uop1111 wecn1 0611acTeH Ka3axcrnHa: 
AKTIOOHHCKOH, ATbipaycKott, 3ana.JJ,-
Ho-Ka3axcrnHCKOH, KaparaHJJ.HHCKOH, 

KbnbrnopmrncKOH H MaHrh1crnyCKoH. 
CTpH JTOM npHtvtepHO 70% 3anaCOB 
yrneso11opo11os CKOHLJ,eHTp11posaHo Ha 
3ana11e Ka3axcrnHa. 

Ha1160.nbWHMH pa3se11aHHhIMH 3a-
nacaMH HecpTH o6na.uaeT ATbrpaycKasi 
o6nacTb, Ha llOJIIO KOTOpOH npHX011HT-
C51 60.TJee TpeTH pa3se11aHHhIX 3anaCOB 
)KllllKHX yrneso11opo11os Ka3axCTaHa. 
KpynHettwee MecrnpO)!{.JJ,eH11e 0611a-
CTH - TeHrH3CKOe (oKono TpeTH pa3Be-

.ilaHHbIX 3anacos Hecpn1 pecny6m1K11). 
Ha Tepp11rnp11H MaHrhICTaycKott 

06nacT11 cocpe110T04eHo OKono qernep-
TH H3BJJeKaeMbIX 3anacos Hecpn1 cTpa-
HbI. 3nech OTKpb!TO OKOJIO 70-TH MeCTO-
pO)!{)leHHH, H3 KOTOpbIX KpynHeHWHMH 
51BJI51IOTCSI - Y3eHb, )l(eTb16aH, KanaM-

Kac, KapaJKaM6ac. np11 )TOM Y3eHb 



OCTaeTCH BTOph!M no 3HaYl1MOCTl1 Me-

CTOpmK)l,eH11eM pecny6n11K11, Ha )l.OJIIO 

KOToporo np11xo)l.11TcH 6onee lOo/o 113-

sneKaeMhIX 3anacos cyurn Ka3axcrnHa. 

0KOJIO l 5-Tl1 MeCTOpo:tK)l.eHHH yrne-

BO,ll.OpO,ll.OB HaXO)l.HTCH Ha Tepp11To-

p1111 3ana)l.Ho-Ka3axcTaHcKoi1 06nacT11. 

Ha116onee KpynHbIM HBJIHeTCH Kapa-

YaraHaKcKoe Heqnera30KOH)l.eHcaTHoe 

MeCTopmK)l.eH11e, KOTopoe BXO)l.11T B 

YHCJIO Tpex KpynHei1w11x MecTOpmK)l.e-

HHH pecny6n11K11. 

B AKTJ0611HcKoi1 06nacT11 OTKphITO 

OKOJIO 25-Tl1 MeCTopmK)l.eHHH yrneBO-

,ll.OpO,ll.OB, 113 Hl1X Ha116onee KpynHbIM 

HBJIHeTCH )l{aHa)J{OJICKaH rpynna Me-

CTOp0)J{)l,eHl1H c 113BJieKaeMhIM11 3anaca-

Ml1 HecpTH 11 KOH)l.eHCaTa OKOJIO 170 MJIH 

TOHH. 

Ha rpaH11u.e KhnhrnOp,ll.11HcKoi1 11 Ka-

paraH)l.11HCKoi1 o6nacTei1 HaXO)l.11TCH 

rn1TaH no 3HaYMMOCTl1 HecpTera30BaH 

npoBMHIJ.11H: Ka3axcTaHa - KyMKOJihCKaH 

rpynna MeCTOpo:>K)l,eHMH. 

95% pa3Be)l.aHHhIX 3anacos ra3a 

Ka3axCTaHa cocpeAOTOYeHo Ha 3ana)l.e 

CTpaHhI (AThipaycKaH, 3ana)l.Ho-Ka3ax-

CTaHCKaH, MaHrhICTaycKaH 06nacT11). 

TipoMhIWJieHHhie 3anacb1 ra3a npe-

11MywecTBeHHO CBH3aHhl c HecprnHhIMl1, 

HecpTera30BhIM11 11 HecpTera30KOH)l.eH-

caTHhIMl1 MeCTOp0)J{)l,eHMHMl1, npe)J{)l,e 

Bcero c YeTblphMH KpynHeHWl1Ml1 113 

H11x - KapaYaraHaKcK11M HecpTera3oKoH-

)l.eHcaTHhIM, TeHrl13CKHM HecpTHHhIM, 

11MaweBCKl1M HecpTera30KOH)l.eHCaT-

HhIM 11 )l{aHa)J{OJihCKl1M HecpTera30KOH-

)l.eHcaTHhIM. CyMMapHhie 3anach1 Yl1CTO 

ra30BbIX MeCTOp0)J{)l.eHl1H, 60Jibllll1H-

CTBO KOTOph!X OTHOCl1TCH K KaTerop1111 

MeJIKl1X, COCTaBJIHJOT He 6onee 1,5%. 

B 6JI11)J{ai1w11e ro)l.hI mK11,ll.aeTCH yse-

JI11YeH11e 3anacos ra3a B 1,5-2,0 pa3a 

3a CYeT pecypCOB ra3a HOBhIX MeCTO-

p0)J{)l,eHl1H Ha aKBaTop1111 Kacn11i1cKoro 

MOpH. TIO nporH03aM 3anaChl ra3a Me-

CTOpO)J{)l,eHMH: KawaraH Ha cesepe Ka-

cn11H: cocTaBJIHJOT 6onee 3,0 TpnH M3, 

113 Hl1X 113BJieKaeMhie 6onee 1,0 TPJIH M3
• 
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2.1. KJiaccmj>uKau,uH ue<J>Tu 

He<J>Tb pa3HhIX MeCTopow:.ueHHH 

OTJHftiaeTCH .upyr OT .upyra no qrn-
3w-1ecKHM H XHMH<-ieCKHM CBOHCTBaM. 

CBoHCTBa ttecl>T11 onpenem110T Hanpas-

JieHHe ee nepepa60TK11, pewaIOLUHM 

o6pa30M BJIH.sl!OT Ha Ka'-!eCTBO nonyYa-

eMblX Hecl>Tenpo)lyKTOB. 00:HOMY )lJI.sl 

Bh16opa HaHJIYYlllero sapttaHrn nepe-

pa60TKH Hecl>TH HMeeT 60JlbllIOe 3Halle-

HHe KJiaccmpHKaUH.sl HecjnH, OTpaw:a10-

ma.s1 HX XHMH'-leCKYfO np11po.uy. 

CymecTBYfOT sceso3MO)!(Hb1e x11-

M11YecK11e, reHeTH'-leCKHe , npOMblW-

JleHHbie 11 Tosapttb1e Knaccmjrn1rnu1111 

ttecl>T11. Ha1160Jiee sm1<Hb1M11 51BJI51-

fOTCH Xl1Ml1<-ieCKHe 11 TeXHOJlOfH'-!ec-

Kl1e Knacc11cl>11Kau1111. B ocHosy x11-

M11YecKoii KJiaccmp11Kam111 noJlO)!(eH 

rpynnoBOH yrneBO.UOPO.UHblH COCTaB 

cjJpaKIJ,1111, Bb!K11na10mei1 npH 250-
300 °C . B 3as11c11Mocrn OT npeo6nana-

Hl151 B '.HOH cl>paKIJ,HH yrneso.uopOLlOB 

KaKOfO-HH6y.Uh O)lHOro KJlacca (Bb!We 

50%) HecjJTb .uen11TC.sl Ha 3 OCHOBHblX 

T11na: MeTaHOBbie (napacl>11HOBble), 

HacjJTeHOBHe 11 apoMaT11YecK11e . Op11 

co,uepw:aHHH B '.HOH cl>paKUH11 25% (11 

6onee) yrneBOJlOpOJlOB npyrnx KJlaCCOB 

Heclnb )leJlHTCSI Ha CMewaHHble THnbl: 
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MCTaHO-Hacl>TeHOBbie, Hacl>TeHO-MeTa-

HOBbie, apoMaT11qecKO-Hacl>TeHOBbie, 

ttacl>TeHo-apoMaT11qecKHe, apoMaTHl-lec-

KO-MeTaHoBhie, MeTaHo-apoMaTHl-leCKHe 

H MeTaHO-apoMaTHl-ICCKO-HacjJTeHOBble. 

Do TeXHOJlOrH'-leCKOH KJiacc11cjJ11Ka-

ｕｾｬｬＱ＠ HecjJTb B 3aBHCHMOCTH OT COJJ,epw:a-

HH51 B HeH cepbi ,Ll,CJil1TC.sl Ha Tp11 KJiac-

ca: I Knacc - MaJiocepH11cTa.s1 ttecjJTh 

c co,uepw:aHHCM cepbi OT 0 )lO 0,5%; 
11 Knacc - cepHHCTa.s1 ttecl>Tb c co)lep-

n<a H H eM cepbi OT 0,51 JJ,O 1,9%; ill 
KJlacc - BhlCOKOCepHHCTa.sl HecjJTb c 

conep)i(aimeM cepb1 6oJiee 1,9%. )J;anee 

HeCpTb no)lpa3.UeJl.sllOT Ha THilbl - no Bbl-

xo.uy cj)paKUHH )10 350 ° C; rpynnbl -

no noTeHUHaJlbHOMY COJJ,epw:aHHIO 6a-

30BblX Macen; noJJ,rpynnhI - no HHJleKcy 

B513KOCTH 6a30BblX Macen; BH)lbl - no 

CO)lep)!(aHHfO TBepJJ,bIX napacjJHHOB 

B 1-1ecjn11 . 

2.2. <l>paKIJ,HOHHhlH H XHMH'-leCKHH 

COCTaB He<J>TH" raJa 

2.2.1. C/JpaKifUOHHbllt cocmae HerjJmu 

B ycnosH.s1x na6opaTopHOH rreperoH-

KH HecjJTH HJ111 HecjJTenpo.uyKTOB rrpH no-

CTeneHHO noBbTWa10meHc.s1 TeMneparype 

OTlleJlbHble KOMnOHeHTbl OTIOH5llOTC51 B 

nopHJlKe so3pacrnH115! 11x TeMneparyp 
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Kttnemui, HJIH, LJTO To )!(e caMoe, B no-

p5I)lKe yMeHbllleHlrn )laBJieHH51 HX HaCbl-

w,eHHhIX napos. Cne)loBaTeJibHO, Hecjnh 

11 ee npOllYKTht xapaKTepH3ylOTC51 He 

TeMneparypaMH K11nemrn, a TeMnepa-

TYPHhtMH npe)leJiaM11 HaLJana 11 KOHUa 

KHJ1eHH51 H BbIXO)lOM OT)leJibHblX cj)paKUHH, 

neperow110w,11xc51 B onpe)leneHHhlX TeM-

neparypHhIX HHTepsanax. Do pe3ynhrn-

TaM neperoHKH 11 cy)l5IT 0 ¢pat<U110HHOM 

COCTaBe. 

Dp11 11ccJie)lOBamrn HOBbIX cop-

TOB Hecj)n-1 ¢paKU110HHblH COCTaB on-

pe)leJ15IIOT Ha CTaHnapTHbIX neperoH-

HblX annapaTax, CHa6)!(eHHblX peKT11-

¢11t<au110HHbIM11 KOJIOHKaM11. 3To no3so-

1rneT 3HaLJ11TeJihHO ynylJllll1Th LJeTKOCTh 

norottopa3)leJieH1151 11 noCTp011Tb no pe-

3YJibTaTaM ¢paKU110H11pOBaHl151 TaK Ha3bl-

BaeMylO Kpl1BYIO l1CTl1HHbIX TeMneparyp 

KHneHH51 (l1TK) B K00p)l11Harnx Tel\mepa-

rypa - Bb!XO)l ¢paKUl1H, B % Mace. 0T6op 

¢paKUl1H )lO 200 °C npOBO)ll1TC51 np11 

aTMOCcj)epHOM )lasnem111, a OCTaJlbHblX 

so 1136e)!(att11e TepM11LJec1<0ro pa3JIO)!(e-

Hl151 - nO)l pa3JIJ1LJHblM BaKyyMOM. Do 

npHH5ITOH MeTO)ll1Ke OT J-lalJaJla 1<11neHl15l 

)lo 300 °C 0T611pa10T I O-rpanycHb1e, a 3a-

TeM 50-rpa)lyCHb!e Cj)pa1<u1111 )lO q)p3KU11H 

C KOHUOM Kl1neH1151 475-550 °C. 

B ycnos1151x npOMhtwneHHOH nepe-

roHKl1 Hecj)TH )lJI51 pa3)leJieHH51 ee Ha 

pa3JIHLJHb!e ¢paKU1111 np11MeH5llOT He 

nocTeneHHoe 11cnapeH11e, Ka1< Ha na6o-

paTopHbtx annaparnx, a mt< Ha3brnaeMoe 

on1-101<pan1oe 11cnapc1111c c _i1an1,Heilmeli 

peKT1Hjll1Kau11di . rl p11 JTOM OT611pa10T, 

KaK npaBl1JIO, CJ1e)ly10w,11e ¢paKU11H, 

11J111 )ll1CTl1J1JI51Tbl: 6eH311HOBb!H, nepe-

roH5IIOlll,11HC51 B npenenax OT HaLJana 

Kl1rteHl151 no 180 °C, KepOCHHOBWH 

( 120-315 ° C), .LI113eJibHbIH 11Jil1 Ke-

pOCl1HO-r330HJieBbIH ( 180-350 °C) 

11 pa3n11LJHh1e npoMe)!(yTOLJHbie no-

roH bl. J!l3 3Tl1X )ll1CTl1JIJI5ITOB Bb!pa-

6aTbIBalOT TaK Ha3hIBaeMbJe CBeTJib!e 

Hecj)Tenpo.nyKThI: as11au110HHb1e 11 as-

TOM0611nbHb1e 6eH311Hbl ; 6eH311Hbt-pac-

rnop11Ten11 ; as11au110HHh1e 11 ocseT11-

TenhHb1e Kepoc11Hb1; pa3Jil1LJHbte copTa 

.LI113eJihHOro TOnJI11Ba. ,D:n51 scex 3T l1X 

Hecjnenpo.nyKTOB COOTBeTCTBYIOlll11-

Ml1 fOCTaMl1 HOpM11pyeTC5l onpene-

JieHHbIH cj)paKU110HHb!H COCTaB. 

OcrnT01< nocne oT6opa csernbIX n11c-

THJ1J15ITOB Ha3brnaeTC51 Ma3yTOM. Ma3yT 

pa3fOH5llOT no)l BaKyyMOM Ha pa3J111LJ-

Hble MaCJI51HbJe cppaKU1111, 113 KOTOpb!X 

nonyLJalOT cMa30LJHbie 11 cneu11anbHb1e 

Marna. OcTaToK nocne pa3roH1<11 Ma3y-

rn (BbtWe 500 °C) Ha3bJBaeTC51 , B 3a-

B11Cl1MOCTl1 OT B513KOCTl1, rynpoHOM 

l1J111 nonyry)lpOHOM . fynpoH 5IBJI5leTC51 

CblpbeM LlJ151 nonyLJeHJ151 BblCOKOB513Kl1X 

CMa30LJHblX Macen 11 pa3J1111.JHb!X 611ry-

MOB. 

Hecj)Th pa3Jil1LJHbIX MeCTopo)!(ne-

H11i1 Cl1JibHO OTJil1LJaeTC51 )lpyr OT llpyra 

no ¢paKU110HHOMY COCTaBy, a, CJie-

)lOBaTeJlbHO, no noTeHu11aJibHOMY co-

.nep)!(3Hl1!0 6eH311HOBbIX, KepOCl1HO-

BblX, )ll13eJibHbIX 11 MaCJI51HbIX )ll1CTl1JI-

,1 51TOB. Ol1emuu10. LfTO cppaKu1101-11-1b1J:i 

COCTaB TOii HJIJI llHO!i 1-1ecjn11 npe,J,O-
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npe.nem1eT nyn1 ee npoMbIWJleHHOH 

nepepa60TK11. Jlern11e coprn Hecprn , 

co.nep)!(alll,11e He60JlbWOe KOJll1'te CTBO 

MaCJJSIHb!X cppaKU11H, BCTpe4alOT C51 

o'!eHb pe.nKo. 

2. 2. 2. Xu;wu'leCKuzl cocmae 1-1erjJmu 

0CHOBHh!Ml1 3JleMeHTaMl1 , BX0-

,[{51lll,11Ml1 B COCTaB HecpT11, 51 BJ15llOTC51 

yrnepo.n 11 so.nopo.n. Con ep)!(amte yrne-

po.na B HecpT11 Kone6JJeTC51 B npe.ne11ax 

82-87%, so.nopo.na 11-14%, cepbI 0, 1-
5%. Co.nep)!(am1e a3orn 11 KHCJJopona y 

60Jlbllil1HCTBa COpTOB HecpT11, KaK npa-

Bl1Jl0, He rrpesb1waeT nec51TbIX .no11ei1 

npouettrn. 

HecpTb cocTOl1T 113 cMec11 a11KaHo-

BhIX (napaqHrnOBhIX), U11KJl03JIKaHO-

BbIX (HacpTeHOBbIX) 11 apOM3TH'leCKHX 

yrneso.nopo.nos, a TaK)!(e K11c11opon-

HbIX, cepH11CThIX 11 a30Tl1CTblX coe.n11-

HeH11i1 . Iloc11e.ntt11e, YacTo tta3bIBaeMbie 

reTepoopratt11YecK11M11 coe.n11Hett115IM11 

Hecpn1, cocpenoTO'leHbl B OCHOBHOM B 

T51)!(eJlh!X cppaKU1151X 11 oco6eH HO B CMO-

Jll1CTO-accpanbTeHOBOH 43CTl1. 

AJJK3Hhl 

A11KaHhI ttecpT11 npe.ncTaBJl51JOT 

co6oi1 ra3006pa3Hh1e, )!(11LlKl1e 111111 

TBep.nb1e Bern.ecTBa. fa3006pa3Hb1e 

a11KaHhl (Cl-C4 anKaHhl) BX0,[{51T B co-

CTaB nonyTHblX 11 np11po.nHhlX ra30B. 

Coen11Hett115!, co.nep)!(aw.11e OT 5 n o 

15 ::!TOMOB yrnepona (CS-CI S 3Jl K3Hb1) 
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npe..'lCTaBJ151IOT co6oi1 )!(H.L{KHe seme-

CTBa. Ha4HH351 c reKca.neKaHa ( cl6H34) , 

HOpM3JlbHble aJlK3Hbl 51BJ15llOTC51 TBep-

LlblMH sewecTB3Ml1, KOTOpb!e np11 o6hI4-

HOH TeMnepaType MOryT HaX0,[{11TbC51 B 

pacTBOpeHHOM HJ111 Kp11CTaJlJll14eCKOM 

COCT051Hl111 B HecpT11 11 B BblCOKOKl11151-

lll,HX cppaKUH51X . A11Katth1 ttecpT11 npe.n-

cTas11ettb1 H30MepaMl1 HOpMaJlhHOro 

11 pa3BeTBJleHHOfO CTpoeHl151 , npwieM 

OTHOOITeJlbHOe co.nep)!(aH11e 3Tl1X 1130-

MepoB 33Bl1CHT OT Tl1na HeQlT11. 

06mee co.nep)!(aH11e a11KattoB B pa3-

1111'!Hh1x coprnx ttecpT11 Ko11e611eTC5l OT 

10 )10 70%. 
K ttaCTomueMy speMem1 '!Hcno BbI-

neJJeHHbIX Y!JlH c HeCOMHeHHOCTblO 

onpene11eHHbIX a11KaHOB COCT3BJl51eT 

CBbillle 600. Ha116onee 113yLJeHhI Hop-

MaJlbHbte a11 1<aHbl. B HecpTH yCTaHOB-

11eHo np11cyTCTB11e BCex HOpMaJlbHbIX 

3JlK3HOB OT 6yTaHa (!"'" 0,5 °() )J.0 

Tpl1Tp113KOHT3H3 C33H 68 (t"' 11
475 °C). 

K TBepLlbIM a11KattaM OTHOC51TC51 

napacp11Hb1 11 uepe3HHbI. Ilapacp11Hb1 -

CMeCb TBepLlbIX 3JlK3HOB npe11Mylll,eCT-

BeHHO HOpM3JlbHOfO CTpoeHl151 c np11-

MeCblO pa3BeTBJleHHbIX 3JlK3HOB. 

Ll,epe311Hbl - CMeCb TBep.UbIX 3JlK3HOB 

npe11MyIUeCTBeHHO p33BeTBJleHHOro 

cTpoeH115!. Tsepnb1e napacp11Hb1 np11-

cyTcrny10T so scex copTax HecpT11, Ho 

43lll,e B He60JlbWHX KOJll14eCTBax, OT 

.uec51TOi1 non11 .no 5%. B T11n11LJHO napa-

cp11H11cToi1 ttecpT11 11x co.uep)!(att11e no-

Bb1 waeTC5! )lO 7-12%. vfcKJll0411TeJlbHO 

BbICOKoe con ep)1<a1rne rnepn b1x napacln1-
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HOB ( 15-20%) 11Me!OT copra HecjHl1 MaH-

fbIWJiaKCKOro noJiyOCTposa ()KeT116ai1, 

Y3etth). 

Tsep.LJ.hie napacjrntthl B Hecprn Ha-

XO.LJ.}!TC}! B paCTBOpeHHOM 11Jll1 B3Be-

weHHOM Kp11CTaJIJil14eCI<OM COCT0}!-

Hl111. flp11 neperott1<e Ma3yTa B MaCJI}!-

Hbie cppaKu1111 nona.LI.aJDT napacjrnHhl, 

11Me!Oll(l1e COCTaB cl8-C35" B ry.LI.pOHax 

KOHUeHTp11py10TC}! 6oJiee BhICOI<OnJiaB-

KHe yrneBO.LJ.OPO.LJ.hl c1(,-C53· KOJil14e-

CTBO B03M0)f(HblX 1130MepoB .LI.JI}! 3Tl1X 

yrneBO.LI.OpO.LI.OB orpoMHO. Ta1<, y)f(e 

reKca.LI.eKaH 11MeeT I 0359 113oMepos, 

1<110}!llll1X B npe.LI.eJiax 266-288,5 °C. 
Ho, KaK noKa3aJ111 MHoroc111cJieHHh1e 

11CCJie.LI.OBaHl1}!,0KOJIOl10JIOBHHhl scex 

TBep.LI.blX napacp11HOB Hecllnl 11MeeT 

HOpMaJihHOe CTpoem1e, a OCTaJibHhle 

npe.LI.CTaBJieHbl Manopa3BeTBJI eH H bl M 11 

CTpy1<TypaM11 c tte60JihWHM LJMCJIOM 

6oKOBhlX uenei1 (B OCHOBHOM, MeTl!Jlh-

Hhle 11 JTl1JihHhie rpynnh1). B p}!.LJ.e cop-

TOB ttecpT11 o6HaprKeHO 1rnJIJ1LIHe 1-1e-

npepbIBHOro p}!.LJ.a yrneso.uopo.LI.OB, 

Ha411Ha}! OT C
1
7" 

BMecTe c TeM ceJ1ciac yJKe He 

no.uJie)!(11T coMHeH1110, LJTO 1-1ap}j.uy 

c yrneso.uopo.uaM11 C,,H_,,,-:: s 1-1ecpn1 

11Me10TC}! TBep.ub1e, cnoco6ttb1e K Kp11-

CTaJIJ1113au1111, opratt11<tecK11e semecrna 

c Ul1KJll14eCKOi1 CTpyI<TypoH. 0.uttaKO 

3Tl1 yrneBOD.OPOD.hl rnaBHhlM o6pa-

30M BXO)l}!T B COCTaB He napacp111-10B, 

a uepe311HOB - cMecei1 6oJiee BhlCO-

KOMOJieKym1p11b1x II llblCOKOILIJaBKllX 

yrncBOjJOPOllOll, KOTOj)bl e 131,1 : tC-'l5IIOT-

ｾＭＰＱＱ ｾＨＱ＠

C51 m160 113 OCTaTOlJHblX HecpTenpo-

JlYKTOB, 111160 113 rop!OtJero Ml1HepaJia 

0 30Kep11Ta. 

flp11 noJiytJeHl111 BhlCOKOB}!3Kl1X Ma-

ceJI 113 OCTaTOlJHblX HecpTenpo.LI.yKTOB 

nocJie.utt11e no.LI.sepraIOTC}! .LI.enapacp11-

HH3au1111. 0TxOD.hI OT JToro npouec-

ca - zal/u, nempo.T/amy;wbz - H }!BJI}!IOTC}! 

OCHOBHhIM ChlpbeM .LI.JI}! noJiytJeHl1}! 

HecjlrnHhIX uepe3HHOB. 11,epe311HhI no 

COCTaBy 11 CBOi1CTBaM 3HalJl1TeJihHO 

OTJIH<taIOTC}! OT napacp11HOB. TeMne-

paTypa l1 JlaBJieHl1}! TOBapHbIX napacjrn-

HOB 45-54 °C, a uepe3HHOB 65-88 °C. 
napacp11Hhl JierI<O KpHCTaJIJIH3YIOTC}! 

B BHL(e nJiaCTHHOK 11 nJiaCTHHlJaTblX 

JieHT; uepe3HHhI HMe!OT MeJIKOHfOJlb-

lJaTy!O CTPYKTYPY 11 1<p11crnJIJil13YIOTC}! 

c TpynoM. TeMnepaTypa 1<11nett11}! 

napacp11ttos - ,no 550 °C, a uepe311HOB -

BbIWe 600 °C. MoJieKyJI}Jpttbie MaCCbI 

napacjrn1-1os Htt)f(e 500, a uepe311HOB 

500-700. 
flo XHMl1lJeCKl1M CBOJ1CTBaM uepe-

311Hbl Mettee 11ttepTHhI , tJeM napacjl11Hbl. 

X11M11<tecK11i1 cocTaB uepe311ttos CJIO-

)[(eH, 113y4eH HeD.OCTaTOlJHO 11 3aB11Cl1T 

OT 11CXOL\HOfO Cblpb}!. 

YcTaHOBJietto, lJTO aJIKaHbI, BXO.LJ.}!-

llll1e B COCTaB uepe311Ha, HMe!OT, B oc-

HOBHOM, pa3BeTBJieHHOe CTpOeH11e. 

B ttaCTO}!lUee speM}! ctJ11TaeTC}! , tJTO 

JTl1 113onapacp11Hbl B rnasttoi1 yrne-

pO.LI.Hoi1 uen11 MOryT HMeTb 11 U11KJIO-

napacjrnHOBhJC, 11 apoMaT11tJec1<11e pa-

.LI.HKaJihl. BnoJIHe sepo}!THO HaJ111tJ11e 

ll 11cpe31111e c111cTo u11KJJ1JL1ecK11x yrne -

Bo.1optuoB c .11;rn1111b1 J\H1 naparjm1-10-
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Bb1Ml1 uem1M11 HOpMaJibHOro H pa3-

BeTBJleHHOf0 CTpoeH!rn. 

flapacp11Hbl 11 uepe3HHbl HaXO.[UlT 

pa3H006pa3HOe TeXHHLfeCKOe npHMe-

HeHHe BO MHOrHX OTpaCJ151X npOMblW-

JleHHOCTH: 3JleKTpO- H pam10TeXHl1<Je-

CKOH, 6yMa)l(HOH, cnw1eLIHOfi, XHMH-

qecKOH, KO)l(eBeHHOH, napqHoMepHOH 

11 np. Tiapacp11H KaK 1aryCTme11b np1-1-

Mem1eTC5I TaK)l(e B npo1nsoD.crne n 11ac-

Tl1<JHbIX cMa3oK. Oco6e1-1Hoe 1 HaL1eH11e 

)1(11.lJ.Kl1e 11 rnep.lJ.bie napacpMHbI 11Me-

IOT cei1<1ac KaK Cbipbe .[1.11 51 nony YeH115I 

6eJIKOBO-BHTaMl1HHblX KOHUeHTpaTOB 

(EBK) Ha 3aBO.lJ.aX l\ll!Kpo6110.r1ofl!Lle-

CKOfO Cl1HTe3a, a TaK)Ke CHHTeTHLfe-

CKl1X :>1<11pHblX Kl1CJ10T, cm1pTOB H no-

BepxHOCTHO-aKTl1BHblX BewecTB Ha 

3aBO.[laX HecpTeXl1 1\HIL!eCKOfO CHHTe'3a . 

TaK11M 06pa10M , n a pacjmHbI, Bb1-

ne11eHHb1e 113 HecpT11 , HMe!OT 60Ji bWOe 

npaKTHYeCKOe 3HaYeHMe , H HX no-

Tpe611eH11e CHJlbHO B03pOCJ10. c npy-

roi1 CTOpOHbl, np11cyTCTBHe TBep.LibIX 

yrnesonopO.lJ.OB B cMa30LIHbIX 11 cneu11-

aJibHhIX Macnax HeJ(onyCTl1MO, TaK KaK 

OHl1 nOBbIWa!OT TeMnepaTypy 3aCTbIBa-

Hl151 11 yMeHbWaKH nOJJ,Bl1)!(H0CTb MaCeJI 

np11 HH3Kl1X TeMnepaTypax . f103TOMY 

Macna, KaK y)l(e yKa3bIBanocb, non-

sepra10T cneu11aJibHOH 0411CTKe OT 

napaqrnHa - oenapac/Jl!ftll3Gl(Ull. 

l(HKJIOllJIKllHbl 

flo 06WeMy COJlepiKaHIHO UHKJIOaJl-

KaHbl (Haq>TeHbl) BO MHOfllX coprnx Heel)-

18 

TH npeo611ana10T Han OCTaJibHbIMl1 KJlaC-

caM11 yrneBO.l1.0PO.l1.0B. B cpe,zmeM B pa3-

JIH4HblX coprnx Heqn11 OT 25 .lJ.O 75% 
no1111Men111eHOBbIX yrnesonoponos 

BCex THnOB. HacpTeHbl BXO.!J.51T B COCTaB 

BCex copTOB HecpTH H npHCYTCTBYIOT 

so scex cppaKUH51X. Hx CO.lJ.ep)l(aHHe, KaK 

npas11110, pacTeT no Mepe yrn)KeJleHH51 

qlpaKu11i1. TonbKO B Ha116011ee BhICOKO-

KHnmu1-1x M3CJ151HbIX cppaKUH51X HX KOJlH-

L!eCTBO yMeHbwaeTc51 3a CLJeT ysenHYemrn 

apoMaT11LJec1rnx CTPYKTYP· Oco6eHHO 

6oraTbl HaqneHal\111 6aKl1HCI<He 11 3M611H-

CKlte coprn HeqJrn (40-60%, C4HTa51 Ha 

Hetjnb, a B OT .[leJlbHbIX cjlpaKu H 51 x Jl 0 

60-80% ). 
ripoCTei1w11e U11KJIOaJIKaHbl - U11KJIO-

nponaH. UHKJlo6yTaH 11 HX fOMOJIOfH -

s HecpT11 He ｯ Ｖ ｈ｡ｰｾ･ｈ｢ｉＮ＠ MoHOUHKJlH-

LieCKHe HaclneHbl p51na C,,H211 WHpOKO 

npencTaBJie Hbl B HecjlT51X UHKJioneHTa-

HOBblMH H UHKJIOreKCaHOBbll\111 CTpyK-

TypaMM. B 6eH311HOBbIX 11 Kepoc11HOBblX 

cjJpaKU1151X pa3JIH<JHblX copTOB Hecjlrn 06-

HapyA<eHO 6onee 80 11H.ll.11BHJlYaJibHblX 

npencrns11Te11ei1 3Toro KJiacca ymeBO.lJ.O-

ponos cocrnsa C5-C12. B OTHOCHTeJJbHO 

60JibWHX I<OJIHLfeCTBax B Hetj>TH npHCYT-

CTBYIOT: MeTHJIUHKJlOreKcaH, UHKJloreK-

caH, MeTHJIUHKJIOneHTaH, HeKOTOpble .lJ.H-

MeTl1JlbHble fOMOJIOrH UHKJIO!leHTaHa. 

B 1-1e3Ha<JHTeJJbHbIX KOJIHLieCTsax o6tta-

ｰｾ･ｈ｢ｉ＠ TaK)Ke UHKJiorenrnH 11 Men1JI-

UHK11oremaH. Bo cppaKUH51X Bblwe 200 °C 
Hap51D.Y c fOMOJJOraMH UMKJIOfeKCaHa 

11p11cy TCTBy 10T 611 u11KJU1LiecK11e ( C11-C2,) 
II nOJHIUHK.nlfLJec1rne 11acjneHbl c 4HC-



noM UHKJlOB He 6onee wecTH ( C
11
H

211
_
4

-

C11H211_10). 8b1,neneH11e 113 Hecjn11 111111 

xorn 6hr 11,neHTmp11u11posaH11e 11x npe.n-

CTaBJUieT 04eHb 60JlbllIHe Tp)'.UHOCTH. lfa 
60JlbllIOH MaCCbl 3THX yrneso,nopo-

,noB ,noKa3aHO noKa CTpOeHHe TOJlbKO 

25 HH,nHBH,nyaJlbHbIX 6HUHKJlH4eCKHX 

( C
8
-C1), lli!TH TPHUHKI1H4eCKHX (C10-C13

) 

H 4eTbipex TeTPa- H neHTaUHKJ1H4eCKHX 

HacjneHOB. 

0TKpb1Tbie B HecjnH 6HUHKJ1H4eC-

KHe Hacj:>TeHbI no cnoco6y coLieTaHHH 

UHKJlOB OTHOCHTCH K cne,nyIOrn;HM TpeM 

nmaM. 

I. HeKoH,neHcttposaHHhre c o,n11Hap-

HOH CBH3hIO C-C Me:>I\:,ny UHKJlaMH, Ha-

npHMep ,nHUHKJ10reKCHJ1 (T.KHil. 238,5 °C): 

0-0 
HeKoH,neHc11poBaHHhre yrneso.nopo-

,nhr MOI)'T 6hITh npe,ncTaBJleHhl TaK:>I\:e 

fOMOJlOraMH ,nHUHKJloneHTHJla H UHK-

noneHTHJlUHKJlOfeKCHJla, a TaK:>I\:e CH-

CTeMaMH c yrnepo,nHhIM MOCTHKOM 

Me:>I\:,ny UHKJlaMH, KaK B .nHUHKJlOreK-

CHJlMeTaHe: 

II. KoH,neHc11poBaHHhre, HMeIOrn;He 

.nsa 06w,11x yrnepo,nHhIX aToMa, c o,nH-

HaKOBbIMH H pa3HblMH UHKJlaMH: 

neHmQJ/aH, UJIU 6Ul{UKJIO [3.3.0] OKmaH 1 

WIU zuiJpuHiJaH, WIU 6Ul{UKJIO [ 4.3. 01 HOHQH 

co 
iJeKarlUH, UJIU 6Ul{UKJIO [4.4.0} iJeKaH 

ftt,npHH,naH, ,neKaJJHH H ero fOMOJlOfH 

OT MOHO- .no ｔｾ｡ｍ･ｔｈｉＱＭｮｰｏｈＳｂｏＬｮｈ｢ｉｘ＠

Hai1,neHbl BO MHOfHX coprnx Hecj:>TH. 

IleHTanaH BhI,neneH H3 KaJJHcj:>OpHHH-

CKOH Hecj:>TH. 

III. KoH,neHc11poBaHHhre c BHYT-

peHHHMH yrnepo,nHhIMH MOCTHKaMH. 

8 pa3JlH4Hhrx coprnx Hecj:>TH Hai1,neHhI 

6HUHKJlOrenTaHbl, 6HUHKJ100KTaHbl H 

6HUHKJ10HOHaHbl H HeKOTOpbre HX ro-

MOJlOfH, KaK, HanpHMep: 

I l(mppbl B CK06Kax yKa3bIBa!OT: nepBal! - 4HCJIO aTOMOB c BO BHeurnei:i CTpyrrype 60JJb-
IIJero KOJlbUa: BTOpall -- \!CllbIJICrn KOJlblta ( ll _taHH0\1 tlpll\!Cpc 01111 lJ;llIIIaHlllbl ): ｔｰ･ｔ｢ｾ＠ - 'lllC-

JIO BHy-rpCHHllX MOCTllKOBblX aT01'1llll c IIC 11p1111ax1c;KalJ(llX K ｡ｔｏ｜ｴ｡ｾｊ＠ yr-:1epo;ia. 06paiy1ouu1M 

BH<?lllllHC L(llKJlbl (ll ;1a11110M llpll\!Cpe IL\ 11er)_ 
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lnasa 2. X111M1114ecK1111i1 cocrns 111 cjJ1113l!l4ecK111e csoli1crna HecjJrn v1 ra3a 

6utfUKJIO [2.2.1] 2enma11 2 

(110116op11a11) 

H1C-CH-CH2 
7 11 21 

8cH2 3CH2 

6 51 41 
H1C-CH-CH2 

6UlfUKJIO [3.2.1] OKmaH 

H1C-CH-CH2 

18 11 21 
HzC7 9CH2 3CH2 

ｈｊ Ｖ ｾｉｈｾｨｈＲ＠
6UlfUKJIO {3.3.1} HOHGH 

Tp11QHKm1qecK11e ttacjHeHhI TaK-

)l(e npHCYTCTBYI-OT B Hecj>TH B 3Ha-

q11TeJihHhIX KOJIHqecTBax, HO H.[{eHTH-

cj>HQHpoBaHbl H3 HHX TOJihKO TPHQHK-

no [3.3.1.1] .neKaH (CIOHl6)' Ha3BaHHhIH 

a.naMaHTaHOM, H ero rOMOJIOrH 1- H 

2-MeTHJI, 1,3-.[{HMeTHJI- H 1,3,5-TpH-

MeTHJia,[{aMaHTaHbl. A,rr,aMaHTaH - KpHC-

TaJIJIHqecKoe sew:ecTBO c T.nJI. 269 °C 

( caMaH BhICOKaH TeMnepaTypa nnasne-

mrn cpe.ntt scex H3BeCTHhIX yrneso-

.uopo.nos ). A.naMaHTaH ttMeeT cttcTeMy 

aTOMOB yrnepo.na, no.uo6tty1-0 aJIMa3y. 

Coe.u11tteHHH, co.nep)l(aw:11x a.uaMaHTaHO-

soe H.!1.po, cpe.ntt sew:ecrn pacTHTeJihHOro 

H )l(HBOTHOfO npOHCXO)l(,[{eHHH He o6Ha-

py:>KeHO. B HaCTOHl.I.l,ee speMH .!1.0BOJihHO 

HHTeHCHBHO pa3BHBaeTCH XMMHH a)J,a-

MaHTaHa. lfasecTeH CHHTeTHqecKHH Me-

TO)J, ero nonyqettHH. I1poH3B0.!1.Hhie a)J,a-

MaHTaHa HaXO,[{HT urnpOKOe npHMeHeHHe 

B pa3JIHqHbIX o6nacrnx (JieKapCTBeHHbie 

sew:ecrna, noJIHMephI M .!1.P.): 

ＺｲｾＺＭｲ＠
I fH2 I 

H1C-CH-CH2 

aoaMa11ma11 

ApenbI 

ApetthI ( apoMaTJ1qeCKHe yrneso.nopo-

.!1.hI) CO)J.ep)l(aTCH B Hecj>TH, KaK npamrno, 

2 Ll.Hcjlpbl y aTOMOB yrnep oD.a noKa3b!Ba f<)T npHHSlTYIO HyMepaw110 JlllSl o 6o3Ha'leHHSl MCCTa 

1aMeCTHTenei1 . 
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